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C pycuoi iipeeenu; 
IMP HMK. CJI050ABH Pagocamemli, ,rAp HHxc. BOPHBOje BaCTH)1, 

mac. Onra bypxoaxh H Raw. Aapmfica CrojKoagh 

aupyqua pegatawja 
knexcamap flex° 

Peuzemem PexTopa YmmepureTa y BeorpagY .5p. 4097/2 og 16. XI 1962. mi. a Ha 
OCHOBy 3aubrixa Komucgje 3a yggaep3gTercxe yg5egxxe og 10. Hoaem5pa 19 L !IA. 

urramnamo xao yg5exax 3a crygeKre Texuogoinxor tpagy.nreTa 

Mumma: BeorpeAcieR rPadmiat 3aBog, Bynesap Bojgoge Mmunba 17 

Hama opulunam 
B. B. HEKPACOB 

KYPC 
OBIAER Xl4M1114 
Huai= mammal-0e 

rOCYAAPCTBEHHOE HAYLIHO-TEXHHIIECKOE 143,EIATEl1 
XHMHIIECKOR JI14TEPATP1,1 

MOCICBA 1955 

   

3a mgasasa ifywan Puaraih, ypengigx ropgaira Huicamth, Tem. ypeggmx MuxauAo .Tostoh 
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„Y Teopuju manna, Rao H y CBHM octal um o6nacruma Ha-

yKe, noTpe6Ho je auaneHTFIquo pacyDnHame, Tj. He clue ce Haute - 
caaHaffie cmaTparm Rao aaHraneHo H HenpoMeHmuBo, Het ce mopa 
paammunATH Ha Roju ce Hamm H3 tie3nama jaHma 3HaH.e, Ha Kohl 
Hamm HenoTnyHo, Heratmo maw nocraje nornynajm H Taxunijum” 

e iB H H) 

6 

H3 HPE,ITOBOPA HPBOM H3,11,A1bY 

OrunTa (HeopraHma) xemxja Hma x3y3eTHo ogrosopHy ynory 'Tx npx-
npemathy cnenxjamcre-xerviwiapa: 6am Ha npenaBathxma H3 osor npenmera, 
npnor no pegy, noTpe6Ho je ga ce mmumethe crygeHTa ynyrx npasiumo y calve-
meHom npanny• He mathe sawaH 3agaTax crojx npeg ornuTom xemxjom x 3a cnpe-
mathe criewijanucTa mHornx gpyrxx cm.epona, xojnma Tpe6a gaTx caweTy, npa-
min:Hy H canpmeny npeTcTany o xemkijn yonurre. To o6anesyje na ce can nyTenn 
HapotIHTO 1133RJEHBO nocTane H xcKopkicTe npx cnpemathy Ta1301' xypca xojx 614 

ogronapao BeJIHKHIVI. 3axTeBHma enoxe conHjannermixe x3rpanthe. 
0=n4rnegHo je, ;xa ce xypc mopa ripe cHera x3pannTH y nem ca -  Harniom 

meTogogorHjom gmageHTHEmor mazepHjanH3ma. IIITa oHo 3Hatm KOHKpeTHO , ce 

BligH 143 cnegehmx peini .11emaHa x EHreaca: „(DopmagHa nor-mica ycnaja 
o6rmHe necinixiumje pyxonogehm ce Txme urra je Hajyo6wiajemje HRH ma Haj-

genthe naga y oxx, n Ha TO ce orpanwiasa... Ana.nexTwaxa norxxa 3axTena ga 
Knemo game.' ,II,a 614 ce crnapHo yno3Hao npenmeT, noTpe6Ho je o6yxnaTrrrx H 

npormTx ra ca CHM( crpaHa, cBe therose se3e H „npxcrynatniocrx". Mn HHK3,15( 

Heheivio TO HOTTlyHO nocrxhx, anx 3axTen cnecrpaHor yno3Hanatha cagyHahe Hac 
on rpemaxa x yhipTametha. To je npno. Apyro, gilanexTkruca norxxa 3axTesa 
.4a ce npegmeT nocmaTpa y Tony therosor pa3ratha („ayroxpeTathe"). Tpehe, ate 
gosecije Hcxycrso Tpe6a Ra nomorHe y noTnyHom „orrucxHathy" npenmeTa H ;la 

nocapxn H Rao xpxTepnjym ncrxHe, a ;la noxa>xe H xaxo ripaxTxtwo ogpegmx 

se3y mmeby npemvieTa H onor IBTO je noTpe6Ho gosexy. LlempTo, ntianexTxtma 
norkma rim „ga He nocrojn ancrpaHma HcrHHa, Beh ;:ka je xcTaHa ynex xoH-
xpeTHa" (JIemHH). YonmTe, npema Tome, noTpe6Ho je MHCAHTH ,,He o Tome ga 
6x ce gxanexTimm 3axoHn npeHem y npEpogy cnoma, seh o Tome ga ce oHx 
}Ay y thoj, ,Erp. ce oxx }lawny 113 me" (EHrenc). 

IIpepagy xypca online xemnje 3axTeHa Taxobe x 6p3x pa3BOj Haulm 3Hatha 
nxTathy o cTpyxTypn maTepllje. Am{ ce y TOKy npne tieTBpTHHe ouor Belo. Te-

opium xemxja 6aBn.na cxopo HCKThytIHBO nporianathem p a s H o T e m e, caga 
ce nerrrap riamme npemecrxo Ha o6jammaname HapaxTepa Toxa enemeH-
TapHxx nponec a. ,Lkox cy ce panuje TeopeTace npeTcrasxe 6a3lipa.ne Ha 

xpyTxm monexyncxxm 06AHHHNia, caga je o6paTHo OCHOBa pa3maTpatha 

xona Hp0MeHMHBOCT. CBe OBO cxopo Hema cBor onpa3a y yn6eanwima 

crapor Txna a, pyRonogxonx H opraHH3aTopH Hanle nngycrpnje no* ce Harno 
paamja npana3e xpo3 HajBmne mxone He nprimehyjyhx orty xmthennny. Mety- 

olnirnenHo je ga mx mowemo npecrxhn pa3mijeHe xannTanxermnce gpmane 
canto y oHom cflygajy, axo Ham nobe 3a pyKom ;:ta IHTO 6p>xe x noTnymje yno-
3Hamo umpoxe mace maagxx cnennjaartcra ca HajcaspemeHujem Teopnjom. Hpema 
Tome H yn6eHnu,x ce mopajy npepagmn Tax°, ga Teopxcxx pan He camo crxrHe 
npanTxxnui, neh Ra Fine x ncnpej mera, Haopywanajyhx name npataxgape y 
thxxonoj 6op6x 3a no6egy conxjaamma. 

Ann Hnje gonommo 3axTenaTx og crygeHaTa ga gy6me osnanajy Hacraramm 
maTepnjanom, Beh je noTpe6Ho npyaurrx mm peanny moryhHocr ga oBaj 3arres-x 
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'forme. (leo ce Aanac Name y.norquocis 	 je-lrallgia'Yjge**. 
06anesaH npegmeT (H TO ca ,goHomoimygeTICom) y .  c p e H y y Otonsnegno je, AA Cgga CTygenTa 'mho MOM! 4020m:4m =dB in 
=one xojH ce RBaJIHTaTHB "6 nninim (Inn peoma *0o 
og oHor- YOjH je OH EA 3aspumo 1.1 HO* area canto ilearTO Hahn .  , 

OTyg I-vow-m=1e noTpe6a Tamen,* miepage ogronapajytn . xypceitaltntalut 
=ma, me4y Houma y najneheM Creneny . 6ank upginta xypce. o ii in p **Fe Ono -ce y gaHannmm ycnonma ?swim nocrshn HatopnwhaiNiSeki OHEVE 
Hyha xemHcxe H 3 H K e HOW , 1$9.ry ,thrtit tenoctiono - ynotpe$Seenit 
sa Tymagerbe o6Htmor xemmxor marepHjana. Hoc= npet)exor xypea,•:cfygetit, 
ocHm nosHanan,a ogperiennx crHapneiciinibelnate )  • pa 'RCM TaKO .013.1giga 
KBaHHT3THBHO H ocnonrikm- npeTcranahut tanpemene nayxe o ccriyimOt 
maTepHje. CnenujanHcrxma, xojH cy - ..iaspuram, :neXeSteke cpee TelOttiKe 
H mune uncone, ono he HoTnyHo 06e36e*TH- gedionmo - ,ynoSnaname ca xe*HjoM 
6ani Hamer go6a. Cly,t(CHTy-XplytHqapY 00,0" he applorin spiyhnocT jia npm AaThem 
nporaaHatby 1:1)H3Htme xemHje xonneitirpituie :,c1303k ‘naiXiby Ha 
crpafry nojana.  

,lIo caga je onurra xemHj66Hna xnicro ortHoHa, ,ruicinfinunei; ic Heir 
3aAatatc -6ko Je og,a6Hpane -  tnnbemna nosnaont ripeico **egg -menu Rao; H 
H.Aixoua cHcremannanHja. Ao6aseinT nogiunt cy 6wm nppx.eatunt y .06.inowAio-
cror Aormanumor Ha6pojanama no nojeginnoi M7WM noratinitHma,. ROja icieCT6 
HHcy &Lux aormixx noHesaHH jegaH 33 npyrx. -.0130 je,- pasyz.ee ce,.criiimyrincEino 
H ogpebeHH Hawn namhema• maTepHjan6 . 11 TO .6ain 	opopmannt xtamhen,e. 

,II,a.Hac, • Kane je onurra xehnija Bell gOINAHO, o6oraheHa ..recipHczauvi upeT -
craBaMa, noTpe6Ho je a H meToga mem! Hanarama 6yge gpY.xcnija.' ,  OttHrgegHo 
je, a Tpe6a no moryhcTny TeHaTrx Tome., ga xaxd. neo npeg,mer, Tax° H merom. 
nojegmaT Ae.TIOBH, npeTcTanmajy me came Ha6pojaHme HO3HaTHX tiMibeHHI43 H 
TeopHauix npeTnocramH, nevi a 6ygy . 11 n o B e3aHH, y je c Ii y n e - 
nH .Hy. IlpeNia TO= noTpe6Ho je Te4G(TH OHM caarnio. He canto jegnocTanHom 
„H3naramy" npegmeTa, Bell 11,era  Tpe6a norm qXH. pa3unjar H, urro je 
HapoInTro Hamm (a HczonpemeH6 cc H MOACC naxibe ocrsapHTH) pasmaTpaiby 
TeopHcxnx nwrama. I4cTo 6H Taxo 611,30 BpHO go6pO,'axo 6H ce peg H3garana- npn- 
&Ammo IUTO je moryhe some OIWM pegy xojHm je, gogyme, HeynopegmHno  cno- 
PHJHM xopa.u,Hma, Hulas came Hayiut y ,Toxy kbeHor pastHha. Y Be3H C THM HQ-
weft° je Hapoguro nammono H36era„saTH, max° Hcrpganathe..yHanpeg icao H 
oTpecTH ce jegHom 3a ynex Tome ce no jegHom HHH Affront rummy Kamm 
ogmax cue ZUTO je ca Ham y Beni. 

,go6po je no3HaTo ga crygeHT Hajny6n.e, Hajjacmje H *mune Camara olio 
Imo ra HHTepe -cyje. TIpema Tome, ga 6x ygenke npecTanO AA 6y,ge ?Aram, norpe60o 
je rieHaxa 3aHHTepeconaTH 3a npegmeT, '-npluatayjyha -therm sitaqaj sa- •paSHe-
npere Jug= npnmeHe yHobeibem y'rrpegMer Tama 410164- nogaTaxa HS 'wage-
napajyhHx 06.113CTIL HcTonpemeno, nove6no je, pa3yme ce, 61319HMHBO H36e,11033TH 
pacaramyrocT npH Hagaraisy H ognytnio HCKJbytHITH 03.  yn6emica csaxo cyninnHo 
„pasnogmaname urro CaMO oMeTa xoHnexrpanajy -mmosse. • 

Horpe5Ho je Hayturni crygenTa a oft npegmeT He naytm canto jemocysi3no 
neh ga pa3mHnuba o memy. 36or .Tora je: Beam nooto An yxoinuto yvewuc nocTaje 
crapHjH, ce yTarnixo mema. H cam Ka p T e p H.  3 n-a r a H ,zaflacTaje 
cne o36n11HHjx. Ako ce y nolieng H3narama npegmeTa,noxawe je riorpe6no 

a Tymaneme maTepHjana 6y,ge caullHO ()nom Kama() je gaio y enemeirrapintm t.*0456-' 
HHnnma cpembe umo.ne, mina npH -xpajy Hinaraiba -go6po je npH6J116RHTH WIER 
Tymagema cnuiy Harnmx pagona; KapaxTep Hagari4s6 Tpe6a 6yge Tain 
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ga cse spore H3HCKyje 'OA Ciy,rxeirra yuopHo caBnal)Hmube mareprilana, 
a y Be3H c THM H ga o6e36egif crygeury pew= moryhHocrH ga THm npegmerom 
onnaga. 

H3y3eTHO Barmy ynory 3a TarcBe npegmere xao ruTo je on= xemgja,, Irma 
riper n egno c T H3.11E11111E4. °Ha Tpe6a ga 6yge ocrBapeHa A0B0JbHOM 

6pojeM go6po H3a6paimx H H3pa1 emuc cgruca, mem H gmjarpama (into je Hapo-

-
two Baguio ago Mem= =yam 3a Barr p eg H o c-rygaparbe H 3a yireibe 
sax nxxone). Hcro Tam BCOM ycneuncH peugraTH ce J:4o6Hjabr yncrrpe6om 
mog ega npH camom Hanarurby. 

Canto nomohy mogena moryhe je crygorra Bell y camom nomergy yBecrit 
y 'Tyr. c a a p e M e H H x Hgeja a Barium ra ga nocmarpa xehurcxe nojaBe 
6am ca or rnegHurra, a He mak° gam cy axe &um nochtaipaHe npe 20-30 ro-
pwra. Marco H3narame nomohy mogena He mogce ga o6yxBaTH c a B marepHjan 
xeNcricuor Hatycisa a npruca3arri ra uenor, 'war( y mHorxm cnytrajemma mogenir 
npyucajy Beimice moryhHocric 3a c1IcrehurrH3aHHjy Ha ripBH norneg paangtrumx' 
Tumernura, xao H 3a H3Boberbe OTIIIITHX CTaBOBai Ha ocHoBy rcojruc mow.e ga ce 
npercuagce xesurcgo •noHaularbe,jerunuc MIK gm= marepHja y gaTHm ycnortama. 
C pyre crpaHe mown"' omoryhyjy crygeHry ga nocmarpa came oco6aHe ma-
repHja xao micro cbopmanHe (Rao urro je 6ano parucje), Bell y Beam ca HaHROBOM 

yHyraprbom crpyrerypom. OBHm ce go6Hjajy npegycnoBH Aa ce rcog crygegra 
pa3BHja, ymecro o6mucor nam‘rba gursemlues, xeMHcxo pa3mHuubarbe, urro je 
rhaBHH nun, npegmera, jep 6y):(vhir cneugjanucra Tpe6a He canto ga. 3 H a xemHjy, 
Bell uno je maim° — ga 'home maga. OBo nocnegthe je Moryhe canto y TOM,c.Try-

qajy, ago nocne 3aBprueHor nporraBaHA npenmera y rnaBH crygeura ocraae 
He ancrparcrll.a Teopirja H nojegHHe 3anamheHe tunsernme,.Beh gum H jacHa cnruca 
y3ajammlic °Alio= H3mety yHyrapme crpyrcrype marepHje H IbHXDBOX oco6mia. 

OturraercHo je Ra  ce oBome MOpa TeucHTH cBHM caaraMa. 
Cam n p or p am npegmera Tpe6a y npsom pegy ga o6e36egH moryhnocr 

H,eroBor normncor pa3BHjarba: HpHpogHa OCHOB9. rarcBor pacnopega 3a marry . 
xeMHjy jecre nepHogHH 3a a o H A. H. MeHgerbejeBa. lipema Tome  rxH- 
Tame ogpebrmarba mecra mom' 3arcoHy y yu6entucy He mom ce peunITH Ha Taj 
Hamm urro he ce OH craBHTH „rinH — Harr" (y nogerxy, y cpegHBH Hint Ha it-130y). 

C•;arpajyhm nepHoTunT 3aKOH xao 0.CHOBHH nyTorca3 mopa ce Ha u, ocgarbaTH y u e-
gom T o K y H3Jairaltia npegmera. 

CBecipanocr o6yrcBararba maTepHjana lc* 3axTeua rucanercrima merogo-
norgja, TpaucH cacrasmarbe nporpama as gOBOH2H0 umporcoj, gam TeopHowi 

• Tax° H excnepHmeHranHoj OCHQBM. Hnax je nornyHo pa3ymmHBo ga cse (Tame-
rime H3noweHe y yn6eHmurma HeMajy Hcry npegnocr npema mom 3fialrajy 3a 
o n m T y xemHcky cnpemy pa3JIWIHTfWX cneugjanHcra• Ogarne nporicrime no-
Tpe6a ga ce xr6Hra ruramna y rcsa cnora. KpymmM cnosHma Tpe6a H3HCTH canto 
MHHHMaJIaH 6poj nogaraug norpe6mx 3a nporcaBarbe jegHor HAM ,Ixpyror Rena 

npeJMeTa, CHTHHM &comma CaB R 0 II YHCKH maTepHjan norpe6aH noje-

guiroj, ClleIXHialIHOCTH HJIH KOjli npercrarma npounTperbe HJIH npogy6adtharbe 

OCHOBHOr marepHjana. Ono je HapolcHro gopricHo jep omoryhyje ga KRAUT mory 
ga ynorpe6maBajy a cneugjaggcni xojrc sell page: alarm yn6eHuu mule ancone 
Tpe6a ga je Tam cacrawbeH, iga mowe Ra cc. ynorpeGH He canto 3a rime, Bell 

H npH gaTheM nparcnymom pajy. 
Ynobeme gBa cnora a pacnopeHBarbe cHTHor cnora y o6nrucy nojegrunix 

M e p a c a H H x nacyca Omoryhyje y 3HaTHOM crenexy ga ce yu6eHmc OC.110- 

60,141 oA „npHicygHor acopTHMaHa" KOjM o6wuro npyaca yn6erm. AoacTa, npH 
cacraBgarby nporpaMa, mica icaregpa Irma memo Belly moryhtiocr zaaHeBpHcarba 
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vi 

ICHHO y npaBuy wain:pm:TA nporpama (Hclubrutniabem Tom= noj 
naparpaita) Tam H y npasiiy meroHor noBehama (yrubygasame,m y o6aseay 
rpam nojegatunc CHTHO urramnamix nac3rca). Time ce einimmuuye „H3je.guage 
3Haxba" H3meby c-rygeHaTa pa3nHturrnx cnenajarraocix ,ca jegHe cipane if pa3.4H tune cnoco6Hocra ca gpyre. 

IlonaSekH og Hanosuennx =Emma yqHmeH je 6Ho itutynzaj 3a lion paen  
Hauler npegmefa. Tomo ce mouce ocnopaHaTH, ga je meroHo peamiti flOflB0 
ocrHapeme Heomir TemaH irpo6nem. Ociii onurre kpirrkituce upepage. 
maTepHjana, nowe6Ho je 61fno H3me4y °manor, 6 HTHO gopagHTH 116jeAtilie TeopHace npeTcraHe H Ha ocHoHy HCTHX ncnvanatTH Roue Timm 3t 
el-Hamm nogaTaHa. Y Heat c THm Ha H3Heorxm memo% 'Glare, no npupogn 
came erHapH, Etna3e ce gOBOJEDHO mHoro ayropomix TeopHanix pa3paga. 

npuroBop ,II,EBETOM H3,11AISY 

Rao urro noxa3yje Hawerrio ca npentogHwt HtnaH,Hma, yu6eintH online 
xemHje ynoTpe6lbarlajy yratuHom rpyne xurraaana. JegH3r og HAM npercras-
majy crygeHTH cum( mHoro6pojin4x cmeposa Hog RojHx je xemmja jegaH rnamduc 
npegmera npue romme. Y Hcro BpeMe, HH,Hrom ce yne.iunco cnyuce cnegHjainicre 
— 'Japan{ capagHHHH, neJaro3H, HmHemepH ii gp. 

Ha. Taj HaquH, npaKca noTHpbyje ga HH.Hra Tpe6a ):(a 6yge y Hero Bpee H yn6eHnx H npHprzHHH. A. H. MeHgemejeu npi cacrambalby „OCHOBH xemnje" nocraHHo je ce6H 3a IMMerHapame jegHe mime FabHre; na je H ayrop y cHom 
yn6eHHHy noHyluao ga npogyHni meroHy merogag TpagugHjy. 

ruamm maTepHjau 3a rime je unumnan K p y II HHm cnorom y na-
parpa4mma, He o6eneweunx 3He3gHnom (y Texcry). YlabytutHame naparpacba 
o6e.uoueHHx 3He3gHtlom y o6arte3aH marepHjan sa rime Hau H nojegiumx Hyme-
pica= nacyca H ,11 onyx a, ogpe4yje ce Ha ocHoHy cnenuclummix noTpe6a 
nojegamix cmepom H Tpe6a ga 6yge crygeHTHma Hapoturro HaraumeHo. Harma 
rarrepaTypa cHcremaTcHH je yaera y o63Hp y Hamm H3Jamy nputluutHo go Ho-
ge= 1951 rogxme. 

CenTem6ap, 1951 roj. 
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I. YBOA. ATOMCKO-MOJIEKYJICKA TEOPHJA 

§ 1. HyreBs pa3soja xeNuale. „Crsapame H pa3Boj HaylCa 611J1H cy Bek 
ou captor noltema ycnosnieHtt ttosetutjom uenamouthy" (EHremc). KOJIKKO je 
uaHac no3HaTo mayua a maiiiepujama u 16UX0814.41 tipeuleapamuma 'mega je y &awry 
— TeXHHT-1KH Haripetutoj 301.11211 aHT11111COT CBeTa. TaKBe rpane Hpon3sombe Hao 
urro je o6paua uparogemx meTana, craturapcmo, 6ojetse uocntrne cy mmo 31111- 

12H creneH pa3BHha jotu macro live Haute epe. OcHm Emma mount HynrypaH 
minim aims or csera 6Hne cy TaHote MeconaramHja, thiusja H KHHa. 

• 

• 

Cn. 1. rIpepaga 3awra y cirapom Ernrixy 

Xemitja ce cmarpana y Enmry „6oscaHcHom" HayKOM, Hamm= ce urn-
nyHo y pylcama CBellITCHCTBa Koje jy je-6pHHCMHBO KpILTIO OA MIX HenocBeheattx. 
HnaH cy ce nojeuma xektHcps 39194 npeHocana Batt rpamuia ErHirra. Y cpe,tose-
BeHoBHy Espony oHa cy &Ina HpBo6HrHo HpeHera woo) BH3awritje, a 3111191 

npexo Apa6rbaHa Ham cy OBH OCBOjILTIH 11hituutjy (711 rou.). Apa6thatut cy 
aametuum npso6nraH Hamm „xentHja" ca „anxemHja" gouajyhtt oBoj petits 3a 
apartam jean( HapatcrepHartmaH cnor „an". llojam „anxtmuja" Hapturreptuue. y 
AaJbehl pa3BirrHy xemitcHe HayHe turraBy jeuHy enoxy. 1-3  

Aa 6H ce pa3ymena crieurnisitutocr pa3soja esponcHe anxemHje mopajy 
ce mum pa3morptrrn ycnoBH rum Hojtota ce pa3Bajana ji1e.namocr tunteratqapa. 
Paanalurro ou uempanwoBanor cHcrema yapaBmatba npimpeuom y crapoi 
Emmy, cpeumeseHosHa eBponcHa n p o H 3 B o tt H. a je 6fina Bpno mum-
jaw H warm je Hapanrep 3arsopetuct ecHactsa. Texturnat ce oHa Hamra° ocna-
mans Ha peuenTypy npeuasaHy ou ma Ha aunt H He canto ua HHje 6ypsna turrepec 
3a Harty, HO lbeHH pe3yrnaTH HI1Cy ce H11 MOUTH HCKOpHCTHTH ycnej manta( MURK 
pa3mepa H SoH3epHaTHBHHx TpaututHja. C upyre crpaHe y cpeutbem Betty r p r o-
BHHa ca HCT011HHM 3emmama 6ana je i(OCTa pa3BHjeHa. Amt 36or reuncoha 
onacHocrH zpaHcnopia Hoje cy yrnasHom 6une npoy3pomEguie cbeyXuniom n0A-
BojeHouthy &pone, morao ce npeHocHTH canto Accra csyns maTepHjan, Imo a 
onaj KOjH Httje Ha6acir. Ilpehia roMe Cy ce y EBporty y1:10311.11H CK0p0 HCKIITEMBO 
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Cm. 2. Anxemacxm utyrent ROI 
notatayje Beay me4y enemenara: 
Ignis — narpa; Terra — =alba 
Aqua—nom; Aer — 'nava; Con-
traria — CyllpOTHOCTII; Siccus — 
cyno; Frigidus — Tomo ; Humi-
dus —WHOP:HO; Calidus —mann°. • 

I. Yeod. At40.6X0-.1804eicy.acKa treeopuja 

nyny3mi npegniem, 3a it* je Rao jezonio cpeirrso 3a =haat Morao Aa 
cny'licH cam jemnim ocmaim eximmanew pa3melle — 3 n a T 0. Ha Taj HatiHH 

je Hcrpaman3atncH pag anxemmiapa 6Ho yny-
hen Ha. Tpametbe „minas mygpticre Rojkf 
6H Tpe6a.no ,rga mome maim meran ga riper-
Hopi y 3naro: Ycxo orpaHmex 3agaTax onor 
papa je .nynnHo anxemllqape najHamonljer epeA-
CTBE1 3a HCIIHTHBEilbe — xpivrepHjym E. 

npaxc e, Tj. moryhHocrn ga cHgja TeopncxE 
cxBaTalba nposepaHajy HenocpegHom npaxratpukt 
npnmeHoM. 

OTprHyrn og npaxce, :Teopmcxx nornear. 
amemnqapa HHcy ce panHjam, i3eh cy ce 3ay-
CTaBHJIH Ha HHHoy cxHaTama ApHcroTenene c4nno-
3o4)Hje (384-322 nix npe Hanle epe).. ApH-
crow,n je yiwo ga cy ocHonHa Hagena npnpoge 
ancrpaRTHH „npHHHHHH" H TO: Tonno, xnagHo 
cyHO H Bnaxcxo. Kom6nHyjytin HX HO 

je H gogaBajyhm HM „npHmapHy maTepHjy" 
ApHCTOTen je H3B60 gempti „OCHOBHa 

mean" 	3emn.y, Harpy, Ha3gyx H Bogy xac 
IBTO ce BHIH 133 one cxeme: 

CYBO 

XJIAAHO 
3e3LI13.1 
	 nava 

TOI1J10 
Box' 	naAnyx 

BRANCHO 

OBRA ApHCTOTeJIOBILNI „npinuounima" H „enemeHTHma" agxemnqapH cy gonHHje 
Amami jOIII paCTBOpThHBOCT (co), CatOpjbHBOCT (cyMnop) Ii myna:Hoer (ncHBa). 4  _ 	• 

TeopHexa cxema anxemmapa je npymana ioryhHocr go6Hjaiba cHaxe mere-
pHjenpoc-rom xom6Haannjom ocHosHHx „npknunina` y noTpe6Hum nponopna-
jam. 3aTo HnjeBil T.LygHo IUTO je_sepa y moryhHocr Ao6mjarsa.qyAecHor „xameHa 
mygpocre y TO wane 6tyza jam) pacnpocrpafbena H Henoxone6nAn3a. Y Toxy 
Tpa)xena, anxemmiapH cy npoHauum mHoro HOBI4X jegmbema (yr.IIKBHOM CORO 

pa3pagugH ()morale =Torte maxoHor npexnunhasania• y. gemy ce H cacrojao 
HajHamantjH ycnex anxemncxor go6a..PesymraTe cHohlx Hcrurnmaffia anxemHqapH 
cy IlYBaan y najBehoj TajHocrH, na BeJIKKH Aeo imixonor naytmor papa HHje 
crxrab go xacHHhax Hcrpamon3aqa. 5-8  • • 

ROpourra potopma anxemHje H3BpmeHa je nogemom XVI Heim. Y3pox 
TOMB 6H.Tia je upomeHa y camoj crpyxTypH gpynnma Hacranpj y BeJIHKOM 6pojy 
Enamnix eaponciaix gpwasa. Pa3Boj npon3Hoginix cHara xojH je ripeinao mum 
crap& cbeygarnior gpyinTna, nonehao je ymnaj mnage H y To Hpeme Hanpezwe 
xnaCe 6ymoa3Hje y 4Hjem je kurrepecy 6Hgo HcRopHinheme CBHX , nyrena y gam em 
pa3Holy npon3Hoge xao H ()Amami:be 	•Ocerma ce noTpe6a aa 
Rom Pa3menom HcxycraHaxao iiMOryhxocT ramie pa3Meue (y Bea,' Ca thapeibem 
mramne). Y Hero Hpeme >KHBOT je nocranHo 	HOBHX 3arrema, ..3irnanHom y 
o6nactH megunktHe H xpynHe HH,aycrpHje.ROja je novena ,na ce crapa. 
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1. flytTieeu pa3eoja xemuje 

Kao pectopmaropn anxemnje riojaskum cy ce Ilapanen3yc (1493-1541) 14 
Ali:ulna= (1494-1555). „Wm, xeimje xije y no6njamy 3naTa x cpe6pa Beh y 
npnnpemalby nexona", nncao je Hapagen3yc. Ox je cmaTpao ce cse maTepH-
janno CaCT0j14 Og Tp14 npmfunna nojn ce nana3e y pa3HOM onnocy: co (Teno), 
nGtna (vum) H cynulop (nyx). BonecTn nacTajy o,rA nenocTaTna jennor on mmx 
„enemenaTa" y opramnmy. IIpema Tome 3a negethe 6onecm noTpe6no je ynen4 

o e 
BarPa 	0,38.4.nr 	Co 

V 	(De 
BOAC9 	3 etiiha CYfriflOP 

3 L,,C)  J„,„ rpeopo 

b 
fe-omhe Kona, &woo 

9 Q "14 
5a KaP flo'raula woke 

Ca. 4. Anxemmc}cm Ca 3. Jla6opaTopxja anxemwmpa 

y opramnam enemenar Ho;H My nenocTaje. Kao nocnejmna onor cxnaTaffia noinube 
npena3 	nexzeiba nomohy pammx oprancnnx encTpaxTa, Hoju cy ce paimje yno- 
Tpe6Tha1ann, Ka negeiby nomohy neopranomx jegmbeiba. Ycnex genor Irma 

Ca. 5 Caaxa 143 Arpmcomme xm.Hre: 
ncrpaau4Balbe pyaknuTa 

CIL 6. CJI14143. 143 ArPHKOJII4He KKLxre : 
npepaaa cpe6pa 

merona .netzeiba it* je yneo Ilapanen3yc HaTepao je mnore nenape na nociany 
npucrannne lberone uncone x.Ra ce 3annTepecyjy 3a xentujy. Time je xemnja xto- 
6una nenmdi noTerpen 3a gan,n pa3noj, jep je Hamm ce6ii npanTacmy npnmeny. 

Arplixona je panno y o6nacTx pynapcTna u meTanyprnje. Y CBOM o6nmnom 
Reny „O merannma" ox je cnynno H cpenno cna noTanama ticnycTsa,npoll3nombe 

1* 
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4 
	

I. Yeoa. Atrawato-MOANCYACIM raeoptda 

(yrnamom ueurne moycrpilje) AonyHmEmull la !MOM concnianam 
H nocmarpas,a. Knaira Arpmcdne je cnystpum ao rnamui npripyinim y TO 
on mune on nse croTime romma, a Hate on ibeross0 memo - itainnispUt py 
npnme"Syjy ce . H y caps& sperde: 	 , 	•-• 7  

Henocpensn peaynTaTn panosa Arplixone 0 iberosnx cnen6ennis 6 
cy ycsajalbe nanpenisix. meTona 11p0/13BO(Ibe Tors sperdeSa on mane tspo 
imnycrpsje. Hanle y XVI Sexy nogena je nar.no a,ce nosehasa nponasernsa 
npmasama 3ananne H Cperube &Tone .. Y ncre speste nowitue - nosehalbe py 
minycrpmje so* ce paamijana narrow came:rams 6es Hicaxpe se3e at 
gum cxsaralbnma. nocroiehn noicymesTE moue o 31 TE paamepaza TO 
omma meTana, sapesa cono, no6njama 'Bynum, panutpe, 6apyTa 0TA. y M 
CKOBCK0j Alma's" XVI sena.  

Y XVII sexy xeoocica npaxca Togas° je namazunna Teopajy icoja je 
yrnasnom na HHBOy anxemnamx npercusfsa, na <Ma nponisype=mocr .mije ,mor 
BHIIIC ja ce 110gHOCH. ApHCTOMIOB ClICTeM KOIII JO' seh ;tyro Bpemeria KOMI 
Harms paasoj mopao je 6HTH cpyuieo Mamma ibera je 1661 ron. 'Tryon° Bo' 
(amp noanaror mow 3fficomt pv = const). Y caoAi nem „XeMsnap-acerminap 
OH nonsprasa cxstrisma anxemwmpa nopa3Hoj . '<pimps. 

Ontiamiyhn cxsansba anxesmcapi FOPI HX. Mal( BMIjC 3MACHHO HO 
onnrrod Teoptijom 3a KOPNK ce ocehana cse Bela x Bel% newel', minus° 
naromsnasano npawrirmo nacyCrso. Kam je xeimja 6iuia ilajTeume mania 
meranyprnjom, nanaba xemwmpa 611.na je yrnasnom yirpaarbena y npassy 
rmsmia .peassilja caropesama, oncnnannje H penymmje. Ha OCHOBy yo 
Baliba peaynTara Hoji" cy no OBOM nirramy HOCTOjltan y  MK= je aoa mum 
plija xemzje xojy je ono 1700 mg. pavans° Mum.  

Ilpema osoj reopnjn, y CB= TCJIIIMa Koja mory na rope: mr.na ce 
Hana3H ce HapOtIHTa itaTepnja — „41110IIICTQH",.KOja Ce HARBaja s Tena npn 
pommy HRH mammal*. Y tom nanitajatby dmorncrona CaCTOjH ce 
o6a osa nponeca, jlogajyhil maTepnin xoja je okciumcana (sanpnitep, py 
dmeritcron 03 maTepnje 6oraTor HAIM (yrma) mome ,ce o6palso no6nTn HCOK 
;mama marepnja (merlin). llociurrpajyhrd ca mar rnennurra paanospode,peaxo 
caropeaama H mcgsiasilje, 4UIOTHCTOHCKa reopaja 06yxBirruna je H pa HRH in 
o6paancogium acopp cne no Tor 'maieuua cxymbene excuepsmeirranne pew 
OCHM Tora osa je iicraiia 1103 HOB= 111)06ACMa R0111 cy 38XTeBaJ111 Harm 
MCHBalba. Y no6a cbnorncroncoe  Teopuuje &pa je - npoilabesa seism raco 
Aeralbsom npormsamy 60110 cy nonsprnyrn paannl1ITH ramp", oxcunn 
AJIH ce mama aacnyra (Imorncroncxe Teopoje cacrojana y TOMC "aro je osa OM 
ryhana gettaIIIHTHBHO ovio6o4eibe o 3acrapenax lipeirchtua Apacrotena. 

rnasan npnronop (Imorncroncxoj nom* 60na je taibennuaim je 
oxannicanor mei-am 6ana ysex seta on 'rename HeOKCIIMICILHOT. Me 
Tpe6ano je ()timpani 6ain cynparan abexaT 110111TO ce npn.cstasanudja 
H3 mera MOpaO H3nsaja T H clonorncron. Ty cy Impels* noxymans 
o6jacne Tame, na (1).norticron nma „neraniny Tommy", amu je Taxso p6* .  
6sno otnarnenno cysame HaTernyro. Ilopen CB= mnoro6pojima nos-puma, mix 
smje ycneo na nansojm clmorncron y lincrom csuby 0 na ra Sporn'. Cse 
ii sehn 6poj HOBBX nposanaaana Huge 6no y cicsanir caleopijor4 mb joj co 
narobasao camo nomohy pawn's nonyncsnx ppernoctunal, roje cy Immo n 
Tasypezmne camoj ibesoj cymrmm. 3aTo ce 4Morneroncica Teopuja Ha xpa 
csoje mop° crorognunbe mane npersOpnna on 40xTopa uporpeca Harm y 
"my menor name'. paasoja. 

* Or rptuce petal almorncroc" 	X0fIR rCtPii• 
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5 I. Ilyitiews paimoja =mode 

gear= 

1) IIpema ympbeamm TeICCTOBHM8 RAHHaCTe 836y11C MI T11511111111M8 mibemint npm mcwo-mammy .8HTIMMIX rpagosa Meconcrrammje, Tamo cy ce join 3000 roman npe Hone epe as pyga 
Mania= rnomcbe, 6axap, cpe6po m °now. .1:106mBewn meragn genmmitquO cy 1138031171/1 CRUM nyrem y pyre gpmcane. Cacsnm je BeposaTito ga je meconoramoca Teicauqxa x /80p. 

y.sTypa Gana TecHo se3aita ca ermnarcicom xyarypom. 
14iigmjm ICH= Taxolje cy nocrojane gasmo npe Maine epe pagnmqmre rpame XCNIICKC KPORKBOAMe. Tax°, Hanpmhtep, gm,nra mwszgstor maymunca KayTmnaja (III BCK npe Mame epe) CagPmen omic nicts xehusgasit jeginbema, Ka0 a BeT014e rialanner ne6nielbe- ,,KIsnra nPenene" 

je nocsehem canto 
icintecmor maymutica Bej-Ho-JaHra (II sex npe Hanle epe) jecre najcrapnjm imam pag, ROB 

xehuijm. I1oicyniajm 3a go6Hjaibe anima as myna merit= spinenm cy, marmite, 
y Klux join 3000 minima npe Hann epe. 

2) BECOICH Imo pa3soja mayge nocrmrmyT y =Tom Emmy y III sexy npe Hanzeepe, 
BB= ce no Tome nrro je y rPagy Anexcangpxjm 6mna OCHOMMII aicagemmja Napa. Maui %mamma Y Puma speMena 611311 cy Hajemmmemiumja Harms:um crapor sexy K80 Ey10111A, Ap11104eA, rho-aohtej a Ap. 3a mapagrepitcragy seintqmme ose npme y csery marnie inicrwryymje 

A013076110 je pehm ga ce y ibenoj 6H6nmorenit maximum 700.000 pygonitca. „Cseroj murmur — xemmjm — 
&um je gogen,eHa 3ace6Ha 3rPiur.a (xpaht Ceptunica). 

Axexcamnpmcga axagehutja je go6mna remit ygapan 391 ron. manic epe, Raga cy pens-
rmoamm tbamarittim pa3opitan nem theme srpage (Meby mama xpam Cepanmca) m 3anainunt Win"• 
crregy. Hoene Tora cy ce hutorm Harninum npecenwna its Anexcamgpaje jr.  1.1yagm-Illapnyp (lia jyry Hpama) rge je y IV memy Haute epe Taxolje 6mna OCHOMOM agaigemma Havca. 06e axagemmje cy nocrojane go 639-640 rogmme 'Raga cy HY AC4811111THHHO ymminTann OCRIMMII HpaHa H &MIT& Apa6AMM. OA Har4HOT menet* °BMX axagemmja y Henrro seltem 
ra 38TH 
o6mmy Hmje go inc Hamra Ammo. Ann cy jegatt geo Tor mend* npuhuum Apa6mamm mojit cy M npemeint y Empony. C ;Tyre crpane, jegam je Hay= crap= ErinThisia npogpo join 
pammje y Espony npexo Hapiwpaga Koji je oit 396 immure 6Ho mums rpag inmate 

BBMINTHCICC ithuiepHje y timiem ce cacrasy Hamm) ErmnaT TpqRa. Taxo, Hanpitmep, 1103HaTa je ensintno- negmja rpm 3ocHMa (IV sex name epe) xoja cagpmcm ningliposamm omac nom xemmacmg onepanitia. 

.3) lipsit seninat apa6n,ammat aincemmqap 6mo je lja6mp 	Tajam (721-815 r014.) 1103MIT y cpegibeseicosmoj emponcxoj ..nwreparypm no mmemom Te6ep. OH je npomtuttaa wormy 
xmceninty, a Taxolje je go6mo H npornto more COME. H;serosa Hajsamantja immix= gens cy 
„Ku:4ml cegahuieceropmne" m „Knatra o &mown's". Cynperuto gentuta sehinte itacnnjmx huttzapa o6a 0138 Rena Malta cy npocritm jars= 1=111MM. 	

ante- 

4) „OcHosme enehteirre" cxehte Apncrorena nomemyo je npe osora truce clutriosocb 
Emnegoxne (490-430 rug. npe Maine epe). Cxopo acre zreje nincnecy Amor° piuntje y ner ,,OCHOHMIX exememera" soga, BaTpa, grnio, 3118TO 3e111Jba — nanny ce y crap= MI-moans pygointoutit sdi og XII scan npe RAMC epe. 

„HajCTaplijK rpt1101 418.110304/11 6max .  cy y HCTO Bpeme H 11pHp0AIMMIC (E liTCA c). Hapotnrro memoa yrnmaj ma Amu passoj nPMPOAHNK mayma je mmao Apncurren. Kao oacIIXTVI it wailing. Hajaeher ocaajatia iurnittmor ,seta Anexatmgpa Maxegoaccor (356-323 TAW npe Hanle epe) OH je 113180 swarm maryhnocrn ga ce cseciptuto y'no3ma ca xymypom majnatipe.g-Raj= 3MILIMI Tors go6a. Mnoro6pojua ApIWTOTCHOBa gena ourrernmat o6yxnaTajy CBa Harms anamia iberonor go6a. ,I(ougmje je K810111MICa upicsa npm3Hana Apncrarenemo. yqabe xao „60
- 3macm" mme je 6mo ycnosibem H oaaj HenpnicocHomenn spumer xojm cy aka iberoita gems y Toxy tenor cpeigser mega. „Cseurrencrso je y6nno y Apncroreny cse mats° a ones:osmium 

cm ammo" (JI e lb a H). 
lbw.= Apmeroreny „can mem= mory ga ce npersapajy jegan y gpyrn, jep cy no cacraay • 

GUMMI jeAali .Apyrome". Ha mom Tspbeiby ce memos nenoiconeeubmna sepa anxemitqapa morihmocT go6mjama allata H3 xpyrxx MeTILIM. 	 y 
• 	5) Jegam ort Najoasconfix anoeourrapa cpenber Baca 6ao je Ecramyrx' 	rmaxma futymm H6H-Ciata (980-1037 rog.) nagnar y eBp0110110i iurreperypn nog =MOM Aomene. OH je 38- =Malty  H3/deby OCT81101' a 3a pamoj suixemocxor yireaba o IMIMOAK memos. H6H-Cant je Cala• 713a0  Aa ce mama mrran cacroja og wise H cramps. Wass fe Homing maiming oco6mma (cjaj, mammoth, TMILIMOCT sag.) a cynnop xaje meramma cnoco6aocr ga ce olemaiY 1%Pa AeiCTBY MPG. PaMIKKC y MMILITHMa 38BHCe OA PCBaTHEMIM KOMMHHa 

OMM "OCHOMIMIX enememate% Mops ce npmmerwrm ga cy angehutqapm cmaTpann Hinny H cynnop He itao peanme Mare** seh 
Rao s=pas oppeberno ,;r1palinna". 

6) Hajno3HaTmja avowal angehurqapm cy 6mint An6epT MarHyc (1193-1280 rog.), Pouep B1111011 (1214-1294 rug.) II IlliMOHA JIyn (1235-1315 rog.). Y csom Reny „Mut singe-
atmje" Baum joj gaje cnegehy gecimuunInIY: „Anitemmja je Hayma xoja rut maxo ce rilnInPene R AO6HB8 HMO cpertcroo, enexam, xoje 6woes0 is merax KIIK Ha mecaspniemy marepmjy gaHH ins camp:nem mjm M y momewry gennPle% 
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I. Yeod. Atromc,xo-monexyncea Meopuja 

7) Aena Belime cpenweseicommx anxeouttutpa Ho* Cy 	na uo am, Hainicana cy TWO 

3aMpmelniM je3HKom, a xeroHja je y mHMa Tano mnpenneTeHa otHcnucom, ua Hx je germ .nornyuo 

Hemoryhe pacrymatium. Em, Ha npumep, jeuHor He mHoro 3ampineHor peuerni 311 uo6Hjame 

.4cameHa myupocra" : 1) Mn cjeumbyjemo, Tj• rpauamo A Ho Tens HAM MepxypHjyma.. 2) Mn non-

BpraBSIMO rHojemy H xystuby Ha Arsocrppcoj BaTpH IIVICHO A. 3) Hoene 3anpnieHor rsojezba H 

tcYBaHaa ME ra ocno6atamo. 4)' Hoene ucno6otribUMIL ra outaajamo s jjeJWmo. 5) rlocnt 00Majalbil 

H Aeneas MH ra MHCTHMO H npegianhauaoto. Ann mu je A 1011 „Teno" — To 'je °mayhem 931- 

mow ua ogroHeTHe. 
8) KonincO je 6Ho jax' yrituai TPauflUgie x0R anneauptapa *no Ce '111INI 03, Otte wife-

pecaarke Annbefonle. Raga je y XVI Deny 6no npotaten"genuarn amnion, ,anneaukapn juro 
ancy rrenn na ra npaanajy 3a camocranall meTan, jep my, ee anje morns nahit oaroanpabha 

WIa0cra. Oso.ce o6jannbana Two, as cy cenara racism Rom eY 	OHM lioanain eannianduia, 

6ann y npecitHama anxemHqapa Immo Be3am ca cepum Una eywitutor =meow: 

anaio 	Cpe6po Ramp . 113ouctje Kanaj 	bnouo 	Winn 

CyHue 	Meceu Benepa 	MaPc Jynirrep CaTypH = Memcyp 

Osa timbeinuta no* je omenna npwalialbe turrHmoHa 3a camocTanaH mer111 6una je ycnolaubeHa 

3HaTHEM 'yrmajem acrponorflje (ratan.e no .  3Be3gaivia) Ha anxemujy nrro je gaaano nutcrHgan 

icapaxTep mHorum anxesuattapclutm onepattnjama a ueluma anxeouttiapa. 

§ 2. IIoeerax caspemeue XCM140. Xeimja je Rao -ex3ax-rHa H4rica HYLKna 

j0111 y go6a xaga je noTnyHo rocnbgapHna clmorkicroHoca TeOpHja. 'Ogpetjenaje 

'morn° 6H ce pehH, ga je oHa.crsopeHa geTpgecermc roggHa XVIII nem "ca) a je 

M. B. JIOMOHOCOB gao TeopHcxe ocHone monexyncxo-aTomcmx npecrana (174: 

ron.) 14 11pBH nyT cpopmynxcaO 301COH 0 ogvicamy Tempta (1748 rog.). Osaj 

ce ocHoHHH 3alcoa xemfije cacrojH y Tome jja je ifiexcuua ceux duaffiepuja Koje cifiyfiajy 

y peanfujy jeduaKa iiiexcuuu ceux ispou3eoda pecualuje. JIOMOHOCOBJbeB 3axox 

gao Harmy ocHony HBBHTHTaTHBHe marline H THme je-omoryhHo TanHO npoyqa-
same cacraHa maTepHja xao x xapaxTepa Toka xemHou4x pealcugja' ,2 ' 

Hcrospemeno ca cloopmynHcamem 3alcoHa o .orkpmcaiby Tegume M. B. JI0- 

moHocos je H3Hea cnegehy Hpno Hammy mucao: „Hehia Hmaxne cyivabe ga•necrHue 
Ba3gyxa lc* ce Henpexnago xpehy H3Hag Tena lc* caropeBa, cjeginbanajy ce 
c ibHme H nosehanajy 'berm:3y TencHHY". TatiHocT cine inxeje (a H cantor 3axoHa o 
°Apical:by Texume) JlomoHocon je HOTBpik110 excnepHmenTarmo 1756 ron.:  orne-

r je goxa3ao ga HpH 3arpenaHl meTana go ycHjana „y saTornbeHHm craxne-

IIHM cygonma .6e3 gonoga cnomfberHa3gyxa TencHna aarpesaHor MeTana ocraje 

HenpomeibeHa". THM 
camilm"He camo rta 6Hne gApexTHo ononprnyTe npecrane 

ciconorkicroHcxe TeopHje, Beh cy 6Hne nocrambeHe ocHone Honor Tymagen.a npo-

neca .  oxcHganHje. 

IlpHmeHa HHaHTHTaTHB RH X meToga HCIIHT14Balba xoje je yneo 

M.' B. J1omoHocos, 6Hna je gown& xapaxTepicrwma if 3a pagose Ilagoa3Hje-a 

Rome npHnaga 3acnyra geotHHHTHHHor o6apEnba rpnorHcroHoce ,TeopHje H mexe 
3ameHe Howl* npecranama. Orneggma lonegeHHM. y Toxy 1772-1775 rogHne, 
.ThanoasHje je goica3ao ga c‘lropename HHje peapanqa pa3nara lb a rice xojoj. 
ce H3gBaja clmorncroH, neh, o6pHyTO, peaxgkija 'cjegH lb a wa H, a carop-

JbHne ma'reptne c KHceoHmom Baagyxa. TajancTBeHH „4)nOrncrou" uojn HMCo 

HHje 
morao rognojkrrx, noxa3ao ce Ha Taj Halm xao noTnyHo Hencirpe6ak. klcro-

nriemeHo ce xopeHHTo meibajy CBH OCHOB1H4 nojmorm: 0110 urro ce npe cmirpano 

enememom (oxcHg) .noica3ano ce g j a je. jej meme x o6 aTHo oHa maTepHja ,tcoja 
ce no npebaumm, npecranama cmaTpana jegmbeibem .(meTan) noxa3ana' ce ga je 

enemeHT. IlpespHynnal cHcrem cpnorkicrwmpa „Txm6e` , RaBoa3Hje je THAT 

,.yg 	 j 	j apHo TeMelb caspemeHo xemmcxo CH 	 . OBe Hose Hgeje lc* cy 'y r o- , 

tieTxy HaHume Ha oTnop MHOTH7C caspemengica gectokrugnunio ce ythwwne 0 uo6nne 

onurre npnunalbe ono 1800 r3 . 

;N-1: 
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Muxatu Bacumeuh .71amouocos 

2. Hotieulax cave/dem xemttje 

Canto je Ha ocnoHy 3axoHa o ogpsRaHamy Townie H Ha ocHoHy xemHoce 
cHcremanme 6Kno moryhe nocramrrn npo6nem RojH je y camom notierxy XIX 
Hexa 6Ho npegmeT cnopa H3M0y BepTone-a 
H llpycr-a. CymTHHa npo6nema je 6Hna y 
oBoMe: .314 ce maTepHje jegHHe mehy 
co6om y HexHm ogpeheimm KBalITHTaTI4BH14M 
ogHocHma RojH 3amice o)2( H,HxBe n p H-
p o A e HRH cy 01311 03140C14 Heogpehem4, 
npomeHmasH 14 3aHlice 11CKTby1111B0 03 
140.1114 ti H H a maTepHja xoje crynajy y 
pealarajy. Y npHom cnytiajy Tpe6ano 6H 
otlexHsaTH ga ;ma enemeHTa rpage canto 
HeKOJIHKO jemm,ema xoja 644 ce o 11I T p o 
paarnacoHana je) Ho o,i gpyror no CBOM 
cacrany, a y ,rxpyrom — mopao 6H nocrojaTH 
11143 TaRBHX jegmbeiba tmjH 6H ce cacTaH 
nocTeneHo melba°. 143 Tora je npoH-
314.11a314J10, ,1:1a je y npHom caytiajy cacTa8 
ma icor jegmbema Tpe6ano ga 6yge noTnyHo 
ogpehea if He3aHHcaH Hatnma meroHor 
go6HHatba a y Apyrom cnytzajy ogpeheHH 
cacraH 6Ho je HcxibygeH. ApyrHm petm-
ma gHowcHja ce swam o Tome, ga nli 
ce npomeHa cacraHa jegmbema Hpum y 
cRoxomma HJIH HenpemigHo. OBO imam& 
je 6Hno 0,3 npsopa3pegHe BaSKHOCT14 3a xemnjy, jep ce „xemHjom mo}xe Ha3HaTH 
Hayxa o KBaJIHMTHBH1IM npomeHama Tem lc* HacTajy nog yTHnajem npoMene 
xHaHTk•raTmmor cacTaBa" (E Hr en c). 

Kao 6pamman TeopHje HeitpextrgHe npomeHe cacraHa maTepuje HcrynHo je 
BepTone, xao 6paHlinan npomeHe y CKOKOBHMa — Hpycr. Kao pe3y.TrraT ,314city-
mje lc* je Tpajana HexonHxo romma (1801-1807) xemHtiapH cy npxxsanum 
nornege llpycra. Time je 6Ho yTHpheH gpyrli OCHOBHH 3a1C0H xemHje — 311KOH 
KoacTaETHor cacTaBa, RojH Kamm ,rAa ceaKo xemucKo jedumethe tufa tiotTalpio 
odpeetize caciria8 . H3 Tora cnegyje cacraH xerinicxor jegmbema lie 3amicH og 
HatmHa !berm:tor go6Hjaffia. 

Canto nocne oTxpllha oHor 3axona noxa3ana ce moryhHocr ,rAa ,  ce Tatum 
npoytie TOKHHCKH OJAHOCH y Rojkuda ce mehy co6om jet paanHtmTH xemHom 
enemeHTH. OBe ogHoce je yrnarmom npoytmo 14 cHcTemannorsao AaJITOH y TOKy 
Hexonmco rogHHa, noties of 1803 roil. OH je yseo y Hayxy nojam o cnajHifM Te-
mmama enemeHaTa, gonm4je Hanaamm „eximaaneumma". Mammal-n*1w'. je Oxa 
riieaocuuaca latzuvuzia ene ► emIzcz xoja ce jeatatu c Mums' (Talumje — 1,008) zrze-
OICUNCIallet deflom 8°6mm-a WM az zamemyje y jedumezbuma. 3Hatmj oHor nojMa 3a 
xemHjy cacTojH ce y Tome ga ce enemeHTH yHex jegHHe Me5y 
co6 om y ogpeheHRm TeNCHHCKHM KOJIHI1HHaMa xojH 
ogroHapajy tbHX0BHM eiCHHoaneHTHma (3alcouodeoeapajyhux 
ri4eWWICKUX oanoca). Ha Taj HaTIHH CaCTaB cHaxor jegmbekba mome 611TH 113pamex 
nenHm 6pojeM exHHHaneHaTa enemeHaTa Ho* yna3e y meroB cacras. 

OgpehnHame 6pojmix HpegHocm exmmaneHaTa He npeTcraarba Teumohy 
axo je HO3HaT nponeHTHH CaCTaB jegmBema ,I1OTW/HOr enemeHTa C RCIQIM Apyrum 
enemeHTom, t1HjH je exHHHaneHT Het paHHje yrspheH. 

//pumep 1. H3pattyHajmo exHHHaneHTHy Tommy mceomma nonaaehn og 
nponeHTHor cacraHa Hoge: 11,1% Hogomma, 88,9% xxceomuca. Axo Ha 11,1 
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8 
	 1, Apo. Aulasaco-iioegyAata fieopuja 

TeHOMCKHX Amin ItOAOHHKa A0.71a3e 88,9 =MHO= Hems& mem:Haat OHM 

1 TORCHHCKOM Awry itoHouma oHronapti E mama= Henoin KHCCOMIKa. 0%1If* 

1 • 88,9 
metal° je Ha he E = 	= 8,0 it &nu erautsturennta remota MOW/MC& 

11 
 

27paitep 2. Baxap rpa.aH ca tatceoruncom jetnuf,eme, muja anima Homy* 
79,9% 6axpa H 20,1% xxceornixa. 3a omelpwarbe eiamtutureirra 6axpa memo-
ammo my nponopitHjy: 
Ha 79,9 Texatactaa Hama 6axpa Holm= 20,1 TeHatHoutx Henosa inice0110Ha 
Ha E TeIKHHCKHK Henosa 6axpa AOAEtan 8 1.61CHEICKHX Henoua maceOulttnt 

(mune je 

OcHm jetwEetua 6axpa ca xHcemuncom"HaneHeHor y npuMepy 2 H KO! cc 
awe icy n pa-oxcH A nocrojH join jewto jetunberse 6axpa xynpo-
OKCHH KOje HMa HpyrH HpOUCHTHH cactus H TO: 88,8% 6axpa it 11,2% MCC-

mama. Axo ce Ha ocHouy max noHaTaxa Hapatiyita etantHaneHar 6axpa y xynpo-
°Hatay, Ho6Hhe ce 6poj 63,6 Tj. Tagil() A re a rt y T a Berm Hero y xynplt- 

oxcHay. 
Paamaiparbe oHor CAME= cartajesa Hamm je. ThunroHa Ha noels= 

saxou pinoorceiux (41,0120Plikia: axo Arta enemeara rpaHe m el) r-
co6om Hexonnxo jemtmersa, oHHa rewnHcxe xona-
gmHe jextHor enemHTa xcije ce je,AHHe c jeAnomicTom 
TeMCHHCKOM KOARgHHOM Hpyror eneMeHTa, croje me-
tYco6oat y oHHocy npocrmx Hearn( 6pojesa. OHO 3axoH 
moucemo Haj6wEe noxaaarri Ha nptuaepy mama wont, top* e po3Haro ncr: 

8. 79,9 
E6axpa 	 — 31,8 

20,1 

Ilpomernisrn caerarn 

Hit31113 oxatAa 
a30= laic eomuca 

Ha 1 TC)K. A. TeMC.M.110}3.11101- 
290Ta AOJIIIMI =MUM osAoce 

resc. A. IMMO-  cc icAarn Mein 
BRIM 	 Apyrom xao 

63,7 
46,7 
36,8 
30,4 
25,9 

36,3 
53,3 
63,2 
69,6 
74,1 

0,57 
1,14 
1,71 

1 
2 
'3 
4 
5 

Amyr-cy6ornestA 
MOT-MOHOICCHA 

AsOr-xprnoxcma 
Asor-AmornosA 
Asox-neffroxemA 

2,28 
2,85 

ximbemiga Aa enerdeerm yaase y cacras jemabeifia y Hamm oppeljanua 

OAHOCHMa BOAILna je Haeju o tt HcxoHrmayanHoj crpraypH maTepHje• 

OBaj normunt aarczyltax je H3Be0 HO* je Ha *mow npnxymbeHor 06Hta 

0 ® 0 0 
80,110froff A. 07 yckenfts loiceolmw 

® itz ® 
asnop Macaw]) Ittoxpe Avap 

0 CD 00 00 C© COO 
Ofrono Aida nalplipm 844a Ammo/at Yribe.0110110KCIO Yaetaxwati 

Cs. 7. XIALITi011013e =interne osmame 

HOT maTepujana rico y xemajy nojam earamea xao H a j C H T H H j H X TIOCT 

Ha OA KOjHR Cy caCTaBibeue cue marepHje. „Teopmj 
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3. Mums u mom:0m 

yhmoncemac riponopnaja ocrana 61i 6e3 aromcxe Teopaje Rama mamma" imcao 
je' ~aJ1TOH y m cMy ynyheHom jeoTABoht OA *Heim xemmapa apse BOMBE= XIX 
nexa BepHerraycy• 

Aromaca reopnja je TIOJIONGLIM OCHOBC 3a cBe reopncxe ripercraac xeMHje 
mamma je npena3 xa caspemeHoj cram pamoja oHe Harm. „How enoxa y 

xemuja noximbe c aromacrimom" 	Hr en c). 

AOHylIS 

1) M. B. JIOMOHOCOB je HallOHCHO aromexo-moneHyncxy reopHly y pummels: „O CHM= 

MaHWtt (1)031PUCHM vecrinnium on xojwx cy cacraarbefia nplipo,uHa TO= H xojH Cy HOCHOTO3 0010B-

HEX cnenwinttnnnc ocoUna" -if „Eames= maremanme xemHje . Ppcomice o6a pima je apo-
Baumo y apmsx Axagemnje Haput E. H. MOHLUyTKHH H OHH Cy npsH nyr o6jaszemi 1904 r. 

2) Y rnasHom Teiccry je Aar camo oHaj Aeo cbopmynncarba nomoHocoaor saxorra Kohl je 
HalsanutHjH sa excnepHmorranHy xemajy. Cam M. B. JlomoHocos 44opmymicao je silicoH o onp-
Hcasausy Amor° 'wipe H , ny6me — xao O C H O B H H =KOH Be9HOCTH MaTepHje H H.eHOr xpe-
rarba: „Cse npomeHe xoje ce neulasajy y npriponn raxse cy na ROAM° ce on jejuior Tens ammo 
(wpm TOHHHO ce ApYrome 140.4a. Tam, axo Herne Herr= On marepHje Hingesae, mina ce noBeha 
Ha npyrom mecry. . . Osaj °num ilpHponHH =KOH mome H na ce nponnapm H Ha npasftna xpe-
Tama: jep rem xoje csojom cHaroM noxpehe npyro, TOBHKO on ce6e ry6H ICOBBHO npyrom naje 
xoje on Hera xperme no6Hja". 	 • 

3) HirrepecaHrHo je npHmenirm na y lam= ramecxor Harranxa Mao 'Cos H3 VIII 
sem Belt nodroje jacHe kurnmanHje o Tome na sawn mita cnoncesa cacras, ;lam Cy Ham 
J406Hjama laweoNsuca („xx") Rao H nperc-rase o caropesarby xoje cy yrnasHom mom cumin ca-
spemeHam. 

- § 3. ATOMH H moaeicyns. Ca rnegmffra aromcxe Teopaje xemucku mu-
.ueuul aumpacexao spera aroma, oicapaxrepHcaaa oApebe-
HaM c K y n o M o c o 6 H H a. CBH IITOMH jeAHor HCIVT euemeirra amajy jeA-
Bane oco6mie H pa3nnicyjy ce of oco6mia aroma Apyrinc enemearra. Carl aroma 
x c T o r Tana rpaAH tipoculy mafuepujy xoja je, ripema Tome, o6mix 6nracaaa 
enemeirra y c3Io60g:Hom crow. Carl pa3Hnx aroma Aaje cAomcaty Awariepujy, 
rj. xemnaco jegmbeibe. Ilyrem oAroHapajyhtix onepainija maim enonceHa Mare-
pmja mome 6ani pa3nomeHa Ha nojernme enema= H3 KOjHX je oHa cacrasmeza. 

Hoene °miner HpH3Hama aromoce reopHje mamma ce norpe6a ga ce Ha 
ocHosy oHe reopmje nparymage omi xemuciai OAHOCH Koji! nocroje y pananijama 
a3meby enemeHara. 3aro je rpe6Eino ripe csera Hahn rename aroma pa3mmarnx 
enemeimm, axo He anconyme, oHAa 6ap penaTHHHe (Taxo3saHe aiiimucue 
iiieoscune). OBe cy ce morne oven:Ina y3Hmajyhu Tommy aroma Hexor esemeara 
3a jegisimor H impanclisajyhii Temple aroma Apyrnx enemenais y THM y010131beISIM 
jegHisisama. Hajniumm OA cBi x no3Harrix enemeHara jecTe BOXIOHHIC, IIPHP0Ass 
je npema Tome, urro je 3a jemminly aroma= remora ripso6nrHo 6ima y3era 
Tema** aroma BOAOHEIKa. 

Mebyrnm, icaAa ce mensal Ha ogpe4nsaise aro/4mm TeNGIHa Hyrax ene-
meHara atmax ce Hatmino Ha paaHe reuncohe. Ban° je no3HaTo Aa ce soAmmic 
je,IHHH ca ICHCeOHHICOM y rencancEom ogHocy 1 : 8, aim TO Hale 6iino A0110JbH0 
3a supelmsaibe aromace rename icaceomma Bch je 6Hno noTpe6Ho 3Harn join a 
IC 0 JI H IC 0 aTOMa BOAOHHICa H xmccomuca rpaAe jeAny geennor soAe. AKO ce 
y3Me, Aa je y soAH jeAaH ATOM soAmmica Be3aH c jemiam Erromom xiiceomma, oHAa 
aTOMCKa Tenama KIICeOHHICa • H3HOCH 8; axo 110K Ha je.Aali ATOM BOAOHHICa AOJUI3e 
AHa aroma xliceomma oHAa je oHa jeusaica 4; axo Ha Asa aroma soAoanna Ao1Ia3x 
jegall arca icuceomuca oHAa je oHa jegama 16 um. HeMajyhn moryhHocra Aa 
posit OBO nwrame Asarco je ycHojHo Hajnpocnija cariaj, Halthle, Aa ce BOAS 
cacroju oA jemior aroma BoAmmica H jegsor aroma I.:mamma, Ha ocHosy tiers 

aromexa Temanla anceomma Gana 8. IlpH6mincHo y HCTO Bpaue —  1813 r. 
BepHennyc je yseo y Hayxy acpahene o3Haxe xemaciaix enemeHaTa catimbene oA 
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10 	 I. Yeoo. AsTiomaco-AsoAetcyricacci fileopuja 

 

note nix czoBa IMIXOBRX naTHHcxxx mem. Y Hem ca npernocramom ,ganTo 
Hogs je 6{{na npercrasmeHa (Dopmynom HO. 

IlpH oHpebHHatby aTOMCIGIX iremmia enemeHaTa xojH Hmajy Hexonnxo pa 
3MVIIITHX exBusaneHara (HanpHmep &Map) HCKpCjI0 je {max& 'Koji{ on lb 
Tpe6a cmarpaTH 3a aromcxy Topanly. OgroBop Ha TO {{mane morao je 613n{ cam 
noTnyHo npo(43BaybaH. Hpli ogpepHBaEby cDopmyna czonceaux marepHja Hacran 
cy join Belie Teuncohe. Cse OBO je noxa3HBano na npoynaBrabe xeimciaix n 
6neMa CEIMO Ha OCHOBy 1.1HCTO Ten(HHCKHIC onnoca xojH cy H333133AH aromcxy 
opHjy, HHje morno Amu moryhHocrx mem* namem pa3Bojy. 

Hos noncrpex pa3Bojy'aromcxe TeopHje Awn{ cy,  pagoBx re-J1Hcaxa, ayrop 
nosHaTor 3axoHa repm{pwor nmperba raCoBa („npH npomeHR Teraneparype 
jegaH creneH aanpemnna raca ce melba 3a 1/273 cHoje 3aupemme• Ha 0°"). none 
on 1805 r., ox ce 6aBHO npoynaBamem 3anpemmackix onHoca {{3m0y racona np 
xemxclaun pea{c{n{jama H 1808 r. cBeo je pe3ysraTe csojkot pagoBa y cnen 
3aKOH 3aupemmiciaix (mama: npx ICOHCTaliTHOM npHTHcxy 3aupeAttilie 2aC08 
Koju ctiviiajy y pecurtfujy oduoce ce .4‘ey co6o.m law U tipeua 3aiipemuumua do6uee 
uux eacoeuiaux iipou3eoda Kao 14Poctriu ye= 6pojeeu. 

Osaj 3a{coH je npusyxao °Inlay. Hammy, jep ce cmarpano ;la he ce nomoh 
mera mohn onpegHTH wromcxe TeacHHe. Bepnentwc, xojH je y TO speme 6wo Heo-
rpammeHH a yropaTer y xemnjn, a c H)HM H BehHHa npyrm Harnma ycHojxnx 
HajnpocrHjy npernocrasxy, HaHme, ga ce y jenHaRtim 3anpemmiama enemeHrap 
racosa (Tj. racosa xojH cy xemHckH enemorrH) Hamm jeggaic 6poj a T o M a. 
Ha ocHoBy Tora ce gown() ;co 3ax.mytma ga ce aromace rename enemeHara °gum 
jeJBa npema gpyroj Imo TencHHe IbHXOBHX jenHalum 3anpenuma y racoinno 
cran.y. 

Am{ OBO HOBO cxsarame 3r mHorHm cnynajeBHma ce HHje c.narano ca excne-
plimeirragnum nonangma. Hanptimep, peaRnilja no6Hjama 330T-MOHOHCHA3 H3 
a3oTa H miceomuca mopana je 6{rrH npeTeraBmeHa Ha cnegehil Hamm: N 0 = 
= NO: JegHa 3anperania &nom H jenHa 3anpemma {a{ceomma (Tj. yxyrino A B 
3anpeivame) mopane cy gam camo jenny 3anpemmly asormonoxcHna. Mel)yrum, 
ce aanpemma racoBa KoH oBe pealan{je He melba, Tj. on Ben aanpemHHe no6Hjane 
cy ce one A B e 3anpemHHe. Gamma Hecnarama excaepHmeHaTa c TeopHjOm 
noxa3ana cy ce H y HH3y Apyrxx peaxgxja. ' 

OBy Tenncohy Tpe6ano je na oncrpaHH AsoraAposa xnuoTe3a npennoweHa 
1811 mg.: npH jenHaxxm cnon)Htua ycnoBxma y jeaualcum‘ 3aapemuuama ceux za-
coea Hana3u ce jeduatc 6poj monexyAa. BpeHHocr oBe xmore3e je ripe cBera y TOM 
na oHa riponmpyje npecraBy o jenHalcom 6pojy necniga y jennaxxm 3anpenumama 
H Ha cBa racoBHT a jenumeibli. Join je samanlje TO Ha oHa ysonn y xemnjy 
npercTasy o moneKynuma xao o Hajmamum trecTxgama cnoco6- 
H H M 3a camOcranHo 6 HTHcame. 

ABoranpo je cmarpao Aa cy monexy.SH enemewrapHxx racosa nsoaro m-
H H, Tj. ga ce cacroje OA Asa aroma. C Tor rnenanrra Tpe6ano 6H pealanijy crsa-
pmba a3or-moHoxcHna OA a3ora H xHceoHinca npercTaBurx Rao Ng + 02  = 2 NO, 
Tj. oH Ben 3anpemHHe mopane 6H ce oiler no6HTH A;Be 3anperaHHe. Ha eziriaH Hat HH 
max° cy ce MOrJIH o6jacHHTH pe3y.nraTH H Apynix re-J1Hcalcom* omega. 

Ann je H Hopei{ Tora ABoranpoBa 3cHncrre3a Barnum Ha Beoma xnanaH HpHjem 
on cTpaHe meromx caBpemeif nca. rnasHH paanor xenpH3HaBama oBe mincrre3e 
6anx cy nornerm EepHenxyca (1811 ron.) Ha npnpony xemitrxmc peal qHja {cojx 
cy y TO speme snananu. reHnjanHo nper(B4ajyhH pe3y.iraTe RacHxjilx Hcrpa-
HcHBalba, Bepnesmyc je cmarpao ;la y ocHoBH muorinc xemxcxxx peaiawja nence 
emelt-y(4mile nojase. OH je 3amlinuLao petnanijy cjet(HtLaBama r{Ba enemeHra Rao 
y3ajaMHo np{{Bnanelbe cynporHo HaenewrpHcaHnx aroma. Ilpema Bepnennycy, 
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§ 4. Moneryilac e titexcume 

     

aTOMH Merana cy 14MaJI14 BRUME 1103HTHBHOT enexrpmurrera, aromu Hemerana — 
Herammor. Hona3ehri ouor cxnarama maxaxo ce Huje /dorm 3aM.HCJIIITH 

moryhHocr ga nocroje monexygll xojH ce cacroje H3 rum Her o B er Ha aroma. 
3aTo je Artaragpona xHnore3a morna 611TH HpHxHaheHa rex Hoene cnoma enewrpo-
xemHcxe reopHje BepHeanyca Hoja je yrganliom 6Hna mina 3a Behmy HeopraH-
CHFIX jegmbena. 

Cnom one TeopHje 6H0 je upHnpeivubeH oJj crpaHe camp( HpHspaceinuca 
enexrpoxemHcxe reopHje KOjn cy HacrojanH Jja je HpHmeHe y C B H M o6nacrxma 
xemnje H y c B H M cnygajemma, IIITO je tiecro goHognao go npormopexmocrn 
ca excnepHmeurom. TeopMja Bepuennyca je, yrnanHom, nperprzena CJIOM Ha 
ocHony HOMIX nogaraxa 113 opraHcHe xeMHje, la* ce 6p3o paamjana, H 6Hna je 
gecl)HHHTHnHo HanywreHa oxo 1840 rog. AJI11 je y TO speme Anoragporta xHnore3a 
6Hna mop° 3a6opaHmeHa n oHa je goal= °Hum HpH3Ha1be rex OKO 1860 ron. 
(Ha ocHoHy pagona KaHHHapa). Amac ce Auoragpona xHnore3a tun cmarparH 
xao 3 a K o H, jep je oHa npouepeHa 14 noTHOeHa Bearnmm 6pojeM excnepHmeH-
TaJIMIX Hcrnminam.a. 

§ 4. Monexyncxe remome. Axo jegHaxe aanpemme racona HpH jegHaRkim 
ycnonma caume jegHax 6poj monexyna, °ma je otiHmegno Jja ce renunia mone-
xyna jegHor raca ormocH npema Te/KH1111 monexyna gpyror Imo rencHHa Hexe 3a-
upemme npnor raca npema Te/EHH14 ram 'mate 3anpemme gpyror raca. OgHoc 
'rename gare 3anpemme jegHor raca npema remarHH Here raxse 3anpemmie gpyror 

30Be ce r y C T H Ha HpHor ram y ogHocy !Tema gpyrom. 1101LITO je BOAOHI4K 

Hajnatcum rac, Hajnorogmaje je y3erki TheroHy Temmy xao jegmmuy HpH ogpe-
ImHamy pejlaTHBHHX rencHHa monexyna pawHtiHTHx marepHja, Tj. IbHXOBHX 

AlorleicyAcKux ZueJfcuua. racHa rycrima npema Hogoinnty o3Hatiarta ce ca DH . 

cuera Hasegenor mowe ce H3BeCTI1 3awbriax ga je ognoc monexyncxe reucane 
raca (Mx) xojH Hcrurryjemo npema monexyncxoj re3uum nogoinuca (Mil) jegHax 
rycrHHH raca y ogHocy npema BogoHHxy: 

Mx  DH HJI14 Mx = MH • DH 
MH 

Ocraje join 	ce yrupgH ga JIM ce monexyg Bogomuca cacrojH 143 jegHor 

aroma HRH H3 HeKOJIHKO. 	Tora 3aBHCH 11360p jegHHHHe 3a ogpetHrtathe mone- 
xyncxxx H, aTOMCX14X rencHHa, jep je 3a raxny je) iunuiy pagHoHanHo ycHohrrH 
reumHy HajMalbe tiecrHge HogoHnica — reuanty iberonor aroma. 

Ono je rurrame pemeHo Ha ocHoHy excnepHmeHara re-JIHcaxa. HanpnMep, 
HpH peamoijH H3Mel)y sogomma 11 xgopa crHapajy ce H3 jegHe 3anpemHHe Hogo-
Htma H jegHe 3anpemmie xnopa gne 3aripenume nogoHH.tocnopHga. 3arnicHo og 
6poja aroma y mogexynHma Boxtomuca 14 xaopa, peammja H3Meby H,HX ce monce 
HpercrasHm jegHom og caegehnx jegffalmna: 

1) H Cl = HC1 
2) H2  + C12  = 2HC1 
3) 113  -I- C13  = 3HC1 HTTI. 

OlutrnegHo je ga peaynraTHma omega ogronapa gpyra jegualunia. Hero - rano 

CaMO Ha OCHOBy ABOaTOMHOCTH monexyna Hogomuca MOTJIH Cy ce 06jaCHHT}I 3anpe- 
MHHCKH 0,11HOCH KOjH Cy KOHCTaTOBaHH npn ffierosHm peamuljama ca IGICe0}1141COM, 

a3OTOM I4TA. 
Ha raj Hatum, aim ce aromma rencHHa Bogomma y3MC 3a jemmy, renama 

monexyna (MH) 6Hhe jegnaxa Asa H jegHaluma 3a HapatryHaHarbe monexyncxe 
rename make o6nHx: 

Mx 2Dt► , 
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12 
	

1. Yeod. ArNoicxo-moAavAcxa fileopmia 

Tj. mollemyitcma treeosaata mexe Amallepuje y zacomarzom ammo  jeduaxa je meuoj 
ydeotalpymemoj zyc ►wiu y odnocy ua eodomum. riperda Tome 3a oppebasame Atone-
Hymn Tontine JX0BOJbH0 je 3uaTa Tommy nmeme aaripotane naTe maTepaje y 
raCOBHTOM CTallsy H Tommy acre TOMIXe .  3artpounie imam:nom ma Henn' 
yoromma.1  

lIpumep. Haheno je na je Torarna He.xe 3anpemaae racornrror nava ,jennarca 
1,5805 rp. TeHama acre 3anpuume sorrOwnca no HMI/1M yCJIOBH.M1 ie. 0,0449 rp. 
Haha monogamy Toramy xnopa. 

rycrima xaopa npema maiming 6Hhe jeartaxa 1,5805 0,0449 = 35,2. 
Monognma Toranra jennaxa je nsocrpproj ramoj rycnuni, Tj. 2 • 35,2 arta 70,4. 

• aHac je 3 a jearrHarry Moirexyacxax i atome,xnx 
TescHHa ycsojerra 1/16 itriimcxe TeXCHHe KHCCOHHICas 

 IllTO je 3roarraje jep Ha TOj OCHOBH aromace resume butorax enemeHaTa nocrajy 
6ancxe maim 6pojesuma. Anti je oHaa aromma Teacup BOAOTEXIca 1,008, a 'be-
rms Monercynaca !mama 2,016. 143 Tora caerwje na 3a 113pagyHasame Tatnnijax 
monergnmax Tetrannt Tpe6a ynoTpe6ara cbopmyny MH = 2,016 • DR (noja 6H 
y Hamad npamepy 3a monexyamy Tesaray 'xnopa Jana 6poj 70,9).' Aim 3a orpomny 
sehrmy nparcraxmax a3panyHasarba Haje norpe6Ha osaxsa TatnrocT. 

H3 ABOTaApOBOr 3aKOHa mosce na ce. H3Bexte jeaaa BaNKaH 3alabrialt, 1C0j0 
se3yje Ttnamacxe xonainme pamax marepaja ca 3anpemanama xoje one 3ayartmajy 
y racmorrom =my. 3a jenammy Teatime y3ama ce rpaM, a 6poj r p am o s a 
maTepaje jenHax rbeHoj monercyncxoj TeXCHHH sole 
ce 2Padli-AlOAPICyA (mpaheHo moA). Ha =man natant ce nettmnnuy zpam-emeu-
eammia H zpa.m-asTiom. Oznwnenno je na je mon jenHe MaTepHje Tonaxo nyTa Helm 
on Mona .pyre, MARKO je nyra Monexya npst Tema On monesyna npyre. H3 
Tora cnenyje na r p am-m on e x y n c x e mama nponopiraoriame) x o- 

H H e CBHX marepHjs. cagpxce jerrHax 6poj mone- 
y a a. I1pema Tome ce moace 3arcibrnrrti na axo ce Aare marepuje Hana3e y ra-

. coHarom crarby H non jenHaxam CHOZHILM ycnosama (Temneparype n npirrama),. 
miaow rpam-monexyncxe xonatrane mopajy 3ay3cra jenHarce 3anpoutire. 

1,13panyHajmo 3anpounry xojy 3ay3HMa rpam-moaexyn raca not vaxona-
IIHM „Hopmainnam" ymosHma (Toureparypa 0° H nparticarc 760 .runs acitrouror 
cry6a). Ha npamep H3 excnepamoraTa je 1103HaTO na je Torama nava sw-
arm non OBHM ycnorarma jennaxa 0,0899 rp., Teacrum nava xaseoaarca. --
1,4289  rp, remarks narpa a3oTa — 1,2506 rp. Oarosapajyhe monocyncxe 
Toranie jecy: 2,016, 32,00 a 28,00: Axo noaenamo monogamy Tenctray Ca 
Texaniom jorsor nava, TO y CHM carrajesama ao6ajakto nparawnro jenaH 
acnr 6poj 22,4. Ha Taj Hag= epam-moAemy.4 ceamoz zaca saymima"fipu HOPAlaft-
HUM ycAoeuma Nalpaatuuy od 22,4 Autrzpa. 

Osaj je 6poj noTpe6Ho 3anamTnra, jep ce nomohy meta mance ASKO 
HapanyHaTa Toni= jeanor innpa (a npema -Tome a ma xoje apyre 3anpesunte) 
manor raca 110A HOpMEUXIHM yarosama, IBTO HaC ocno6a1)a on =dhow Boni-
icor 6poja nojeausax 6pojHax nonaTaxa. 

Hpumep. 143panyHajmo Tommy 200 .4.4 xnopa non Hopmamiam ycnosuma. 
Monexynaca Texanra xnopa jenaarca je 70,9. Toraust jenHor amps !WHOM 70,9 : 
: 22,4 = 3,165 rp. Texcarra 200 Mn jemmy:a je 3,165 : 5 = 0,633 rp. 

Oso ropatrytrasarbe moace ce npornwpani a 3a caynajese Rana ce ycnosa 
TeNinepaType rr mamma pa3nIncyjy on Hopmannax. IIprt Tome je Haj3ronmije 
nocnynarra de jenaatnarom Knanejporra-MeHneAejena: 

PV = T 
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Ca. 8. AnapaTypa By- 
Topa Majepa sa 0.1i1x- 

*same mcuwayncxe 
TCECTITIC 

rge je P — nparacax raca, V — 3anpertuunt raca, m — TeuatHa raca, M — mono-
Kyncua mums ram, R — raCHa KOHLISIITa)  T — anconyma Temneparypa (jemuca 
273 + t cram Ilen3Hjyca)2. 

IIpH xebutc3utht H3paltyHasamxma ya3ojeHo je na ce P H3pa3H y mat Haunt-
Hor cry6a, V — y Ac.a, m H M — y rpaMOBHMa. Kam Tpithi-M0.8eKyil cHauor raca 
(m = M) Ha Hyna c-reneHa (273° no anconyrHoj aituxH) H non 11mm:um WA 
760 Mid 3aysHma 3aripehumy on 22 400 .SA, mina Rao 6pojny HpenHocr RoHcraure 

R go6ijamo 760 
273 

• 22 400
= 62360. IIpema TOM jegnaluma 3a H3pagyHaume 

*make o6Jum PV = 62 360 — T, 111TO omoryhyje naxo H3patiyHaHame ma xoje 

OA Be.111111HHa °Be jenHatunte aim cy no3Hare octane. 
/Iptimep. 143patlyHaTH Tommy BOAOHHKa KOjH ce Ha.181.3H y 3anpaount 

400 MA, HOA HpliTHCKOM on 700 .(At H Ha TelarlePaTYPH OA 20"? AKO yaperilmo no- 

3Hare HpenHocrit y jenHalunty no6sjamo: 700.400 = 62 360 • 	 293. ne- 
2,016 

cne H3pagyHaataba Hana3Emo na je m = 0,0309 ep. 
0Ham3a H3pirtyHaHalba He najy c a C B H M ramHe 

pe3ynrare, jep , ram' 3aHoHH canto npH6Juppato upifica-
3yjy oco6HHe peanmut racom. AMC 3a ycnose, Rohl ce 
He pa3MIKAY MHOTO OA ‘Hophuunnix, orclynaffia OA OBI= 
• 3axona cy ram A111.118 je 3a npatawnie cupxe TatrHOCT 
H3panyHtu3ama noTnyHo A0B0JbHa. 

Amy= 

I) Ha macaw Anoranponor =Kona moryhe je onpelsinarbe 
monexynam TOTEM ETC =MO ISCOB8, BCE a CBI= TIOA 0611MBEE8 
ycnossma Tem= s mnpersx marepnja xoje mory npehm y racoawro 
cnuhe 6es pasnararba. 3a °vets:name MOJieicyamex Tessin o6nvao 
ce yncrrpe63bana anapatypa BwcTopa Majepa npmasasa as cu. 8. 
Y MOB= cyn A mina CC HOW TCRHOCT xoja Hasa MEM mug raby-
mama on maTepnje xoja ce ncnwryje. 3arpenarbem one Temnocvs no 
KlbrITETAT =spa ce BECORIT Temneparypa y venom cypy A. Talmo 
nsmepena ROBERTI= maTepaje xoja ce mcnnTyje cmearra ce y amny-
navy B sanpaameny on Tumor crams. Rana. ce nonyge crawnenn 
Imam& 1:1 amnynnma nana y sarpejann cyj  H pas6mja ce. llpa TOMC 
crnopene nape marepnje xoja ce scnwryje norscxyjy sanpemnny 
Bassyxa jemmy  sanpehunin crnopene nape y rpasyncany, nper-
nom° BogoM nanymeny uen T. 3sajyhm °By 3surperanty (csenesy 
as sopmanne ycnone) xao x yam Tommy marepsje xoja ce =amp 
mance ce =KO =pimping ryclima %CRC nape a }bens monexyncxa 
TORN= (y racnom army). Axo je cyj B Hai:mamba' ne on craxna, 
ache on rumor TeMICO TOIL/TALBOT meTana, a cnomanima cyn saMeaben 
CC nomohy OBC MeTOJIC pawn! a km Temnepwrypama go 1500°  

emesapagnom nehn, monce 

§ 5. Arohicze TCHCHHC. TatIHO onpebaHatbe monexynaaut =mania OMO-
ryhHno je noy3naHo yrupbm3ame H aromcICH remaina. IIGHeuan ce one 
mory onpenHTH nornyHo jegHocraBHO. 3Hajyhm, Hauptudep, ma je monexynaca 
Toutuut xnopa Opp= 70,9 H Alm ce }berm moneuyn cacrojH on Asa aroma h1OHCC ce 
°Amax H3pampurra Aa je aromaal renama xnopa lemma 35,45. 

Y onurrHjem curtajy rurrathe ce panaHano nona3ehH OA CICHMBIUICHTHIBC 

renania en.  mom H monexynacax Temunta HaerOBIEC HCBapsbasmx jepubeiba 
(Katunvapo, 1850 r.). HanpnMep, xog yr.ibeinixa 6li.na cy mown Ana paainsuns 
elCBHBELACHIS, MEM. 3 H 6. OgHTACAHO je,Aace aTomcIca rewnsa yribe- 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



1LEP140)1H14- CFICTEM EJIEME 

alfo
n

d
ou

 

Tpytte eJle 

1 n m iv I 	v 

1 

2 
3 Li 
.Thrrajym 

6,9 

4 Be 
Bepmnmjym 

9,0 

5 B ' 
Bop 
10,8 

6 C 
Wiser:Ma 

12,0 

' 7 N 
A301.  
14,0 

3 
11 Na 
Hanymjym 

23,0 

12 Mg 
Marmeamjym 

24,3 

13 Al 
Amyrnmajym 

27,0 

14 Si. 
Caunomjym 

28,1 

15 P 
cl)oabop 

31,0 

4 

19 K 
Kanajym 

39,1 
. 

29 Cu 
BaRap 
63,5 

20 Ca 
Kammjym 

40,2 

30 Zn 
WIER 
65,4 

21 Sc 
CHammiYm 

45,0 

31 Ga 
ranmjym 

69,7 

22 Ti 
Txram 

47,9 

32 Ge 
•repmaamjym 

72,6 

23 V 
BaHnOliri - 

51,0 

33 As 
Apcem 
74,9 

37 Rb 
PY6HAIliYm 

85,5 

47 Ag 
Cpe6po 
107,9 

5 

38 Sr 
Cwomumjym 

87,6 

48 Cd 
Kaummjym 

112,4 

39 Y 
14Tpajym 

88,9 	• 

49 In 
HimmiYm 

114,8 

40 Zr 
Umpmommjym 

9'1,2 

50 Sn 
Kanaj 
118,7 

41 Nb 
Hmo6mjym 

92,9 

51 Sb 
AHTHMOH 

121,8 

6 

55 Cs 
11e3HiYm 

132,9 

79 Au 
3naTo 
197,2 

56 Ba 
Bapnjya 

137,4 

.80 Hg 
Xmsa 
200,6 

57 La 
Haman * 

138,9 

81 T1 
Tamajym 

204,4 

72 IV 
Xa4H1Hjyht, 

178,6 

82 Pb 
030B0 

207,2 

73 Ta 
Taman 

180,9 

- 83 Bi 
-Dump.  
209,0 

. 
7 

87 Fr 
OpaligkiiYm 

[2231 

88 Ra 
Pa1110Ym 

226,0 

89 Ac 	* 
Airmnsjym* 

227 

58 Ce 59 Pr 60 Nd 61 Pm 62 Sin 63 Eu 64 Gd 
Ltepajym lipaaeomma Heomma 11Pol■temiYm Camapmjym Eyponmjym ranommmjym 

140,1 140,9 144,3 [145] 150,4 ,152,0 156,9 

90 Th 91 Pa 92 U 93 Np 94 Pu 95 Am 96 Cm 
Topmjym liporaxrmanjym Ypau Herrzymijym Ilnyromajya Amepimmjym. Knpmjyat 

232,1 231 238,1 [2371 12421 [2431 [2431 
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HATA J. H. MEHAEJLEJEBA 

meHaTa 

. VI VII 0 

J H 
&moil= 

1,0 

2 He 
Xe3mjyM 

4,0 

8 0 . 
}<mecum( 

16,0 

9 F 
Onyop 

19,0 

/0 Ne 
HeoH 
20,2 

16 S 
Cymnop 

32,1 

17 CI 
Xnop 
35,5 

18 Ar 
Apron 
' 39,9 

VIII (rpHjage) 

24 Cr 
XpoM 
52,0 

34 Se 
CeneH 
79,0 

25 Mn 
• MaHraH 

54,9 

" 	35 Br 
Bpom 
79,9 

• 36 Kr 
KpliIITOH 

83,8 

26 .  Fe 
Prnuabe 	' 

55,9 

27 Co 
Ko6anT 

58;9 
, 

28 Ni 
Hffican 

58,7 

42 Mo 
MonH6neH 

96;0 

52 Te 
Tenyp 
127,6 

43 Tc 
TexHeunjym 

1991 

53 j 
Jon, 

126,9 

54 Xe 
KceHoH 
131,3 

44 Mt 
PyTeHHjym 

101,7 

45 Rh 
PonHjyai 

102,9 

46 Pd 
Hana)HiYm 

106,7 

74 W 
Boncppam 

183,9 

• 84 Po 
Honomajym 

210 

75 Re 
Peuxjym 

186,3 

85 At 
AcraT 
[210] 

86 Rn 
Paxton 

222 

76 Os 
OcmHjym 

190,2 

77 Ir 
HpHnHjym - 

193,1 

78 Pt 
linaTHHa 

1.95,3 

KHAN 

65 Tb 66 Dy 67 Ho 68 Er 69 Tu 70 Yb 71 Lu 
Tep6HjyM AracnpoaHjym XonmHjym Ep6Hjym Tynnjym HTep6HjyM IlyTeulliYht 

159,2• 162,5 164,9 167,2 169,4 173,0 175,0 

SHAH 

97 Bk 	98 Cf 99 Es 100 Fm 	101 My 102 No 
BepKanjym KanHcbopHHjym AjHurrajmajyat cDepmHjya, 	Mennenemjym Ho6enHjyM 

[2451 	1246] [247] [248] 	[256] 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



'16 	 I. Yeod. Alliomcxo-Atoltacy4cm tileopuja 

mica mopana mum nogy,gapan ca majmarbOm mpeAnomiy ,  merOme em3nBanenTge 
TemGine kum 6HTH meH ymHomaH, Tj. mom je 6HTH 3, 6, 9, 12, 15,18 IITA. 

H36op npanor 6poja mace ce H3HpuniTH Ha °mow Asorarrpogor 3aHarra. 
rIonrro y monercyny ma icor yrmeHHHoHor jembesa moxce 611121 aaUe 0.410E-
Hor aToma yr3bemixa, TO Hajmama Lamm= osor enememit ,y momesymcmoj 
TeJKHHH mopa onrompaTH IberOHoj.aTomcKoj Tortim,, SHJI0 je, npeaa Tome, no-
Tpe6no wenn= monenyixice rename pearnonanx mcnapibasmx raxIMIHROBIOE 
jennmena, y CHaKOm jegmberby H3pagyHaTH Ie3 npoixearraor caciaua Aeo .  yr.mei, - 
Intxa H oA CH= A0611Belna 6pojeHa H3a6paTH Hajmamn. Hamm TalaMnr.111Webit" 
Hama HOeH je 6poj 12. IIpeata Tome, wromcka TeHaillMyribeama Tpe6a a je 
Harm 12. Y Ta6nHHH cy HaBeneHH 6pojeBH 3a MeTall, a.111C0X0n, crap H yrzeu-
ntroxcHn. 

Oco6HHe Mena Anicoxon' Erap Yrn,er 
mow= 

'Mon-exyacra Teraina 16 46 74 44 
ripener= Kin. yliberxxa, 75,0 , 52.2 64,9 27,3 	• 
Ka mm= yribenniat y 

nonexyncroj Tema= 12 24 - 48  12 

. 3a onpebnaame wrommarx Texama enemeHaTa HojH He najy Harapmusa 
jenHH:.ema (yrnamom =Tam) no6po je nocnyHarno panano aTomcxnx 
cnegH (1)a4HHx Ton Ji 0 T a (,aluiOlir 11 rim, 1819 ron.): aTOMORa Cne-
HAW.= Tonnora, Tj. npon3non on &ram= Temange,enemenra a iber0Be Mewl-
(lame Toruxore y Twperom cramy npH6.Tnutaro je HoriciairrHa Henmunra — ripo= 
celmo 6,2 (cnen;Hcbroma Tonncrra je mamma Tonnore noTpe6Ho na ce jenas rpaa 

are maTepHje 3arpeje 3a jenau creneg). OBO manna° .3a onxtebmarbe aTommart 
Texatua Hoge= je na ce yncrrpeCuLarra orco 1850 roA. 

Hatiplimep, 3a 6arcap cy 6ane no3HaTe nrre erannxureaTHe Teatime 31,8 a 
63,6. ATomma =Hama 6airpa je HoPana 6HTH jenHarta Hmt Hajmamoj on MAX WM 
6HTH mai men ymmomcan, Tj. mom je 6ara *mama 31,8 HJni 63,6 runt 95,4 awl. 
Ha ocroHy ornena je 6mio TrHpbeHo na je cnernuinftura Torurcrra 6arcpa Ha ofSmnyol 
Temneparypit 0,093 KaAjep.* AHo ce cpe,cma spenzocT aTomate cnen4Htme 
Towline none= ca cnegH4Hrtnrom TOUJIOTOM no6aja ce 6,2 : 0,093 = 67, nrro 
Trpn6ammalo onrosapa npyroj cin rope nomemyrnx moryhmx npennocrn 3a aTOmcKy 
Temouly 6ampa. IIpema Tome npyra npenmocr je Tagna. 

• Ympbanazbe ornuTe npn3naTnx aTOmc3CIDE Teraira mama je orpoaaa sHatral 
y pa3Hojy xerarje.. Otto je npyHarno moryhHocT na ce cHcremaTH3yje a na ce cpenu 
cHa orpomira mamma nonaTaxa o oco6HHama enemeHaTa cxyrubeHa y TOM Hpe-
meHy. Pan Hojir je y mom nparrny npeny3eo Jr. H. MeHnemejes 6Ho je 18711rort. 
HpymrcaH cjajnHm ycnerrom. 

MoureMejeH je norm° on npeTnocTame na je maca Hajrnammja oco6arra 
aToMa Ho* 36or Tora mopa a na nocnymn two ()alma xenuracy cricremanacy 
enemerraTa. Pacnoperuninum enemarre no BenHtlallif .1i,HROBInc aTOMCKHR Texama, 
0H je yointo .nepnonn npomaaa xemacknoc oco6aaa: n01(108310 ce 
na cmaKom enemeHTy nocire H3Hecuor 6poja npyrnx onronapa Heim cponam ene- 

* Kanopxja (ma) je ore ICOAIMBIL Tonnare xoja je rarpe6ra zr.a ce knell rPam Bone 
earpeje 331 kalif eirran; =no ra.noprja (xica.$) aa jenitir ranorpam. 06e ore venoms 
'onroce ce Ha Teareporryprx ifirremax on 14,5 AO 1515°, 
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meHT. Ha ocHoBy csecrpanor pacmaTpaiba oBe xemitcxe ananorHje A. H. MeH-
Aemejes je ompHo nepHogim 3axoli H gao nepHogint cHcrem xojit je y CBOM ca-gammem o6nHxy JAELT y nptinomeHoj Ta6Jim (cTp. 14-15). Y H.oj ce Hana3e 
6pojeBM enemeHaTa no pegy (pegint 6pojesH), IbHX0BH XeMHCHH 3HaUX, Ha3HBH 
H aTomme Texume ((oilexne 3aoxpyrmeim). 3a enemeHTe go6HBeHe BeniTaxixxm 
nyTem gaTe cy (y yrnacrint 3arpagama) penaTHBHe Texuate ITAXOBHX Hajno-crojaimjim aToMa. 

llepHogim cm-rem enemeHaTa npynce0 je xemittrapHma HoBy meTopy 3a yTHp-
blmait,e aTomcimic Te)}uma. Cam MeHgemejes npmi je npHmemto OBy meTogy 
Hcripaarbajytut aTomme Temple Heim enemeHaTa. 

Kao npHmep y3MHMO enemeHT undujym 3a xojn je 6Haa no3HaTa canto H.eroBa 
exHimanenTna 'remit:Ha, jegHaxa (3aoxpyrmeHo) 38,3. EberoBa aTomma Texuma 
je morna Aa 6y,rie, npema Tome, jemiaxa 38,3; 76, 6; 114,9; 153,2 HTg. HHje 6Huo 
rio3HaTo HH jegHo Hcnapn,HBo jegmbeme mumjyma. Axo ce y3me, ga je aTomcxa 
Texama InwiYhia ie.gilaxa 38,3, oHga ffieroso mecro y cncremy Tpe6ano je ga 6yje 
Hoene icaopa, Ti. Hamecro xamijyma (N° 19; enemeirm nyure rpyne y TO Ao6a join Hitcy 6ium no3HaTH). AJTH no citojkim oco6nHama migHjym HHje Inman cawiaH 
ocraimm enemeirrHma =Tor BeprimanHor pega; npema Tome, oBa npeTnocramat 
()maga. Axo ce y3Me, Aa je aTomcxa Texama jegHaxa 76,6 (xao inTo ce cmaTpano 
y TO Bpeme), oHga HHgHjym gam= Ha memo ceneHa (N° 34). Anil, xao H 3r npBoht 
cnriajy, migHjym Hema mum= CJIMMOCTH c gpyrim enemeirrxma oBor BepTH-
Humor peja. Axo ce ycHojH cnegeha moryhnocr, ga je aromcxa roma je,imaxa 
114,9, on,ia migHjym gona3H Ha mecro N° 49, Tj. galla311 y HcTit BepTimanim peg 

C EuiymHHHjymom (N° 31-ranHjym 3r TO pee join HHje 6H0 HO3HaT), c HOjHM OH 
Hma hmoro C.THIMMX oco6mia. Hpema Tome, aTomcxa Texuma migHjyma Tpe6a 
ga 6yje 114,9. OBa aTomma Texama xao H crie ocTane aTomcxe Texume, lc* je 
MengemejeB H3Beo, 6ilne cy xacHHje excneplimeirraimo ricrrBpbeHe. 3axBaiby-
jytai nepHogHom cHCTeMy, ogpebHBarbe aTomcxe Temple HoBor enemeHTa atom 
ce carp Ha Imo je moryhe raTrimje ogpOHBame ffieroBor eximmarieirra. 

Axo ynopegmmo Ben genie aTOMCHHX H exBHBaneHTimic Texuma nojeimmx 
enemeHaTa, BEAR ce, ga je aTomma Texama mut jegHaxa exBHBaneunioj Tomlin( 
inns cagpxcH ABe, Tpx ETA. eximmaneirnie Texume, Bpoj Kota noxa3yje x o - 
n H x 0 ce eHBHBajleHTHHX TeNCHHa HaBa3H y BTOMCK0j, Tj. pe3ynTaT genema 
aTomme Texume c elatHBaJleHTHOM, 3oBe ce BaTheliTHOCT ,HOTHWHOr euememx. 
Taxo je xo,ri Bogomma aTomma Texuma jegnaxa ex.BHBaneHTHoj, npema Tome, 
Bogomm je jegHoBaneHTaH enemeHaT; aTomcxa Texuma miceomma 
jegHaxa je 16, a exBHBaneirra — 8; npeia Tome, icHceonax je ,ri B 0 .x a n e H-
T a H wrg. Enemeur, xojm Hma gBe Ham mune paanimirnix exmmaneHTimx Te-
Hama (HanpHmep 6aRap) Hmahe overnegHo apomeunniey BaneHTHocr. 

c13H3Hxxx chutcao nojma „Banemuocr" mome ga ce impa3H Ha OBaj 
Axo ce y aTomcxoj Te3Knuur Hexor enemeHTa, Hanprimep, miceomma Hana3e Abe 
exmmaneHTHe Texunie, °Him je y jegmbeisHma jean ifieroB rpaM-aToM BezaH ca 
gBa rpam-aroma Hexor jegHoBaneHTHors enemeHTa. Apyiontje pelieHo, aTom mice-
omma mo)rce ga ce jemmit ca Asa aToma 6Hno xaxBor jegHoBaneirrHor enemeHTa 
(HaripHmep Bogomma). flpema Tome, canetarawcai je 6poj xoju aeoca3yje ca KOAUKO 
jeditocanelaTaiux aiaoma /dome ()a ce jeauxu atTwm araiwz enemenala (unt4 ca honwco 
ce Oaxeux aa-toma ox moowe 3ameuuulu). BaneHTHocr ce tiecro rpacixtliim npima3yje 
ca ogroBapajytum 6pojeM riprima Be3amm 3a cam6on enemeura. Y TOM camcny 
ce mome roBopirm o jegimmiama BaneurHocnt Halt o Banemiama. 

IIojam itaneirixocrH enemeHaTa gaT je 50-x rogima npoumor Bexa. (cDpaii-
xneim, 1852 roz.). Hap011HTH 3Hatlaj oBor nojma y xemajm cacrojit ce y Tome urro 

2 ornuTa xemnja 
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Dime= Koji' ynaae 	Ilposearsm I Aroatcaa 	kronocu I HajIIporrH J 
y jembeme. 	 camas 	Tell031111 	4181410p 	aTomcica 

I. Yoe. Arsoicxe-momuvisaca irseopuja 

ra je A. M. Briteport yaeo 30 ocHoHy trufopuje apyKirtyPe MEM je,aarbesa 
• 	 • 

Hojy je on paapamo 1861 roA. K0)061. ce Hama II ,11,8110C pyHoHomt. 

	

§ 6. Xemacxe 4opasyme H Pr:marmite. Anzac je .reaucp 	a 	oHaj 

xaoc y xerounalm °mamma Rojm je snaAao upe upH3Hasa : • q• • : xmayease. 
IIourro Enje 6Hno omit upH3Harmx mac= Teuuma, : • I cc xeratqaP py-

KOBOAHO y TOM nuramy OHBM merman:out HOje g sew MT Raja:wpm-

HHje. OBe cy ce upeTcrase tzecro =HAM 314101010 oA pay. ma 'polemic= exam-
pnmeHaTa, UITO je °Amax memauo H Oeuum x3pawasama cacrasS XergliCian ;WM' 

'Baba — xeituace &Norm. 'lax lux 3a soAy Haje nocrajana omuTe woman 

03Binca. K0A. cbopmyna czoncemjmx mumps* Mom.samo je IT81(1310t passmato-

'mamma, Aa cy ce camx xemmapx Tomo budyy co6oat cnopttayatcHamt. 

Cue one Temohe arnane cy uocne comer HpH3Hama jemuut arommatx 

Tent ma. Xexn'iapn cy Baj3a,g Hamm 3ajematuoi ie3mC• AOHCTS, oApeljusame 

Hajapocrxje cpopmyne Heim jeAmmena EH* slime upercralmano Talluohy: 
Tpe6ano je camo 3HaTH therm npotteinua cacran (Kohl ce morto Hahs xemnexom 
aHanH3om) B aromme Tenume =mama, Kohl cy yam.= y 'berm MOM. 

IIpumep 1. jembeac yrmanixa ca xnopom caApauf 7,8% C . x 92,2% Cl. 
0Apasapajyhe aTomcue TeHume jemaxe cy 12,0 H 35,5. Pituufflubamo Ha cinux.. 

MOM. 111To je "Alt =mom TEDICHHH enemeins, yronmo he 60TH alma pc= 

THHaH 6poj H2OFOBHIC aTOMa y monexyny npa AaTom upoueurnom caCTIOB'y jeAlubelbit 
3aTo cy 3a H3patiyHastube 6pojesa, xojx mapaxTepHaty penaTHBan cammaj , 
csaxor enemeura y monexyny jenjameiba (aToracxxx texTopa) mopajy npou-: 

6pojenn maxim ca oArosapajyhum ITTOMCICHM. Ted cmiaMa. . Itocrce Ae.nema, sane 

=MO 3a yra.emix cpaurop 0,65, a 32 mop 2,60. Om 6pojeau seh noxa3yjy 

THBOH 6poj aroma y monexyny. Anus cy o6a (Dan-Topa Am y 	 Aox 
monexyny mome Aa 6yAe canto ueo 6poj aroma. )1,a 6Hc.mo Actimut uene 6pojeBe 
ReJIHMO o6a itauropa ca Hajhuumm oA mnx. .11,06Hjelni 6pojesa (aTMOHR SHACK= 

1 it 4 gabr HEIM HenocpeAHo 6poj aToma csaxor eaeMeHTEL y HajjeAHOCISBH0j0 

(Dom= AaTor jeuxbeaba xoja he upema TOMB 6MTH CC1g. 

3roAHo je csa x3patiyHasama 6enewarra Ha onaj Holm: 

Rummy KOH yastae 	liposarras Meatcaa 	ATomaca 

Y ieWilbabe 	 caeraa 	=salsa 	cbassop 

C  

9721 	
35,5 	2,60 

	

12,0 	0,65 

1 	
4 

C1 

	

	  `

1 

Ilpumep 2. Hahn Hajjemocrammje 4:soprayne jeAmenba 6axpa ca xn 
OHHKOM. 

18 

Hampers's 

MP= 

1) Cu 
0 . 

2) Cu 
0 . 

	

88,8 	63,6 	1,4 

	

11,2 	16,0 0,7 

	

79,9 	63,6 	1,25 

	

20,1 	16,0 	1,25 

2 
1 
1 
1 

OArosapajyhe HageAnocrammje clammy= jecy Cu 20 a Ca0. 
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20 	 i. Yeoo. Afilomaco-malacynaca sT4eopuja 

ce mopamo MiI(OBOXIXTH na)je,151;HOCTaBHHilliM (1)opmynama, npnmajyhn ILX yCJI0BHO 
xao Tatum.  

Axo Hmamo otopmyny Heicor jenimerba, momemo Jiaxo H3patiyHaTH lberox 
npoixeurnn cacran. Y Ty citpxy, ca6HpajyhH aToMcxe TeHaiHe, H£UIEL3HMO mone-
xyncHy Tenamy jeAmbeiba, a 3aTHM ogpeDyjemo npogennm canpncaj manor 
cacrannor ,gena no 06HIIIIHM npasainima apirrmerime. Y npaiccH ce Hpno =leer° 
Tpame CJnitIIia mpatzynanatba. 

Hpumep: Hahn nponeinun cacTan H2SO4 . MonexyncHa Temuma cymnopHe 
xticermHe jemaxa je 2.1,0 + 32,1 + 4•16 = 98,1. OTyAa: 

H = 	 
2,0 • 100 = 2,08; 
	% S = 32,1 • 100

=32,70; 
98,1 	 98,1 

%O = 64,0.100 
—65,26. 

98,1 

143HanaHceibe xemlicHe cDopmy.ne jegimeiba mance ce y mHorHm cnriajemima 
3HaTao yupocrIITH, axo je nomiaTa saneHTHocr cacraimnix enemeHaTa. PacmoTpxmo 
Hajnpe jeginbeibe Hoje ce cacrojH H3 aToma canto Asa enemeHTa, Hanpiimep any-
minnijyma H miceomixa. Anymmmijym je TposaneHTaH, Hliceoinix ABOBaJleHTaH. 
H3 cantor nojMa BaTleHTHOCIM IIp0H311JI€13H, Aa arOMH , K041 yna3e y cacTas 
• jeAmbeiba He mory Hmam cno6oninix Haneinia. llpema ToMe, genoxynaH 
IbHXOB 6poj icon wawa anyminnijyma mopa 6HTH jegnax genoHynHom 6pojy sa- 
;Maga icon aToma Enceomixa. HajMan 6poj xon4 je xteJIMB 6e3 OCTaTKa H ca 2 
H ca 3 (HajmaibH 3ajeginixnai caAp)caTen,) jecre 6. 3Haxiii, genoxyriaii 6poj Ha-
nes:IA Ham xoi‘ anymiumjyma, Taxo H Hon iniceoinma mopa 6HTH jerniax 6. Arni 
je cHaxH aTOM anyminnijyma TposanewraH, npema ToMe ce y monexyny Hamm 
Asa aToMa anymHinijyma. Ha cniiiraii HataHH mace Aa ce H3Hege 3axibygaic na ce 
y monexyny Harlan Tpx aroma xxceomma. H3 Torn caegyje, xta je najjemnocTan-
Biqa cliopmyna jeinmema anymminjyma ca xnceoinucom Al203 . 

Ann ma jeginbeita, xoja 6x 6Haa moryha npema saneirrHocriima y crsapx 
He nocroje. MoryhHocT IBIIXOB01" crnapana y npnom pew 3aBHCH on xemiumix 
oco6HHa enemeHaTa, a 3ariim oA cnominix ycnosa. Ilpema Tome cacrarumibe (bop-
myna nOMOliy Banexula Hma mar *chuic.na canto oHAa, Hags je npema oco6HHama 
enemeHaTa no3HaTo, ,Aa OHH mory meDy CO6OM rpaAHTH ogrosapajyha jeAmbeiba. 

Y cnoweHHjHm cnriajeimma, Raga jeginbeibe cagpaui TpH Hint mine pa3- 
BIDC enemenara, 3a cacranzaffie (Dopmyne no Baneirrnocin neon:cm:no je Hann 
jow H liege )1pyre ,rionylicxe noname. HaripHmep, 3a yrspDHHame (Dopmyne a3oTHe 
micenime, Hoja ce CaCT0j11 H3 H, 0 H N, OCHM HeTOBa.TIeHTHOCTII a3OTa y OBOM 
jeninbeiby (HaneHTHocni Honoimica H paiceomixa jegHaxe cy 1, on;HocHo 2) no-
Tpe6HH cy join Heim nonann, jep je 6e3 H3HX 3axaTax nempeben H )1011YLIMI 
pawnitniTHic peinema. 3Hajyhti no XeMECICHM oco6HHama a3oTHe ExcenHHe, Aa 
ce y isoj Hana3H canto je)aH atom sogoimica H jegaH aToM a3oTa H Aa OHII meby-
co6Ho HHcy HenocpenHo se3aHH, moace ce seh AohH Ao jegne noTnyHo onpe4eHe 
tliopmyne. 

Y3MHMO 3a ocHoHy enemeHT ca HajBehom saneiniom (y gaTom cririajy a3oT) 
H pa3mHiumajmo °Ham: axo nerosaneirrini aTom a3crra HHje Henocpenno se3aH 
3a B0,011HK, oHAa off CBHM CB0j1IM Banemgama mopa 6HTH He3aH 3a aTome mice- 
• il0IIITO je osaj ABonaneHTaii, TO ce 3a a3oT mory y noTnyHocTH se3ani 
Asa aToma xliceoHama, a metal canto jen,Hom se3om. Ha Taj HaqHH Tpehii ATOM 
miceoHma Hma jeAlry cno6oAHy Hammy, arm ce y monexyny a3oTHe imeinuie 
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2• 

6. Xesuace &pow a feaualaams 

Ilpuritep 3. 143pagyHani HajjeAnocramnijy 4)ophryny rillaiepnua. 

EJWWI= IC0jH yna3e 
Y itambeibe 

Hponganna I 	cacran 
Monaca 
Tennant 

ATOMOCH 
clauctop 

Thijap0C201 
aromas as 

C 	
- 

H 	  
0 	  

39,14 
8,70 

52,16 

12,0 
1,0 

16,0 

3,26 
8,70 
3,26 

1 
2767 

 1 

Pagymom ce no6mja, R8 monexy.n rannepum canyucu 2,67 aroma Bonommga. To je, 
Ala6orae, memoryhe. Pe3priur pallyma romp*/ 34 To, na mOnexyn rnampinfit canpual 
me no jenam mom xmceoma H yrs/Am/ma, Beh no UNCOMIC° aroma, a nPema Tome 

onronapajyhm 6poj aroma monommai. Hmajyhm y sum nit ce onmoc mameby °TOM-

O= 0Hgexca He lame npoMeHHTn, noHyinathemo Ha nx nonumummo al 2, 3 4 
mg., Tax° Ha 6H aTomoof HH,aexc Bojoumca nocrao neo 6poj. Axo no/mom= 
ea ABa, no6mhemo: 2; 5,34 m 2. Hanexc monounma join ce yr/ex warm pone-
xyje oR genor 6poja. Axo nommomauno ca rpm, no6mhemo: 3, 8,01 3. Ha raj 
Hamm majjegmocrammja cbopmyna raugepmna 6mhe C.31-180s. 

17puitep 4. Hades majjennocraummjy ftlopmyny mama. 

Enesteinu Koji! ynaae 
y jeaukberbe 

IlpomeaTaa 
ClICISH 

1 Aram 
 cbaHrop 

Hajnpocrajn 
arometat =nem 

	

80,0 	12,0 	6,67 

	

20,0 	1,0 	20,0 

Ha Taj HaqHH patiyH ;pie cbopmyny CH3 . 

Hmajyhm majjennocrammmje cloopmyne marepuje, moucemo m3patormara 
none monemyncxe 'rename (xoje cy jenmaxe 36mpy remalua aroma, H011i yna3e y 
a/cram monexyna) H yHopegHTH HspallyHaTe 6pojeue ca no6mmenum H3 ()mem. 

C. 
H 

Monexyama Teaama yrgsea.TeTpa 
xaopma 

Kynpo- 	KYIIPH- 
OICCHA 	OICCHA 

Tainiepaa Elam 

15,0 

30 

92,0 

92 

143,2 	79,6 
MeToAe wetness.* 

Racy 1103811TC 

lipema Hajjemocrasaajoj 
4)013mYJni  
	153,8 

ripens orneay 
	 154 

Rao IUTO ce MAU II3 nonaraxa Aar= y ruaninuf web/fume mom/game Temple 
ncrrupbyjemo cDopmyne yribeirrerpaxnopuma H nut/lemma, an r ce 3a gram mopa 
y3erm ynsocrpygema pmyna — ripen Tome, BajjeAno ,c T aummje 
cbopmyne cy canto ogma mann m3pa3 aromcitor =rasa jenumeiba xoje ce manrryje, 
/cam cy one normOme onpebnumem /berme mOnesyncxe reacume. Apyrmht pe-
t/mina, na 6H ce yrmpnuna lipase/ (bopmyna lens/beau mopajy ce awry ge canto 
npogeinum cacramm aromc:xe rename, Beni B mai/exp ./cm reuGunt oppebema 
ornenom. 

Ma na je namac no3maro mexonamo panufx merona of 	mon/myn- 
a= TOP:HIM, nocrojm max geo H113 *gamma (Ha npHraep o6a comma 6ampa) 
3a xoje ce He mome yncrrpe6urm Ha jenma on Hsmx. Y cam rum caytiajesuma 
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§ 6. Xemucke OopAryAe u jeouatruue 	 21 

1110113H join jeAaH /MOM BOROHRICa. O*TmUlejBO je, Aa he ce OH H Benin "c join 
Heaaathemna katceontncom. Ha Taj Hamm HH Rog jennor aroma He ocraje nujeAna 
cno6oAHa mamma H (Popmyna a3orHe xmernme 6Hhe H NO 3 . 

Belly nperneintocr y CBHM oBatunim cartajesHma Aajy ciapyx:Wypue cPopmyne, 
y xojtima cy HenocpegHe nee H3mehy aroma o6enexceHe Rpm: Hama (not many 
jeAHa itrrnuta oArosapa jeAHHHHH sanemte c B a x o r aroma -Be3aHor 3a my). 
HocreneHe cPa3e xoHcrpyiantje cpopmyne a3crnte xncennHe mory ce cxemarant 
HpHica3ant Ha osaj Hamm: 

H— \I/ 

—0-- / 
I 

N(°  H-0--NC 

TI 
\ 0 

OrpywrypHe fpopmyne Aajy mHoro nornyintjy Quincy nocmarpamx marepHja 
Hero o6Hime, jep nouasyjy He canto 6poj aroma manor enemenra y monetcyny, 
Beh H Hamm Ha KOjH cy aTOMH mehy C060M Be3311H. Y Be3H C THM camo oApehn-
same crprcrypinuc cpopmyna xtecro 3arresa tarraB HH3 Hantrimana. MHorm 
Harman' cy ce 63B}UTH H &IBC TaKBHM HCIIHTHBalbI4Ma, ILITO ce o6jaunbaBa Be-
HHKOM ynorom crpytcrypintx (popmyna y xehutjx, Hapoturro y opramcoj, nob?' je 
npsH =Taxa° A. M. Byrnepos. PeREITHBHO IlpOCTe cpophlyne Heopramme xemmje 
o6Hinto ce He Timmy y crpytcrypHom o6nHxy, a m ra oHe metro caApnce y cxpu-
BeHom o6nHxy. Hamm/imp, a3orita tutcenHHa ce o6enencaBa Rao HNO 3  (a He xao 
NHO3  HRH NOSH), Aa 6H ce note nonano norrpanint nononcaj IITOM3 a3orn y 
meHom monetcyny. 

IloHexag rpe6a penal= H o6paTHH 3aAarax — Hat' Banemly enemeHara 
113 Beh nom= cpopmyne jemnbetba. Axo je oBa gam y crpyxrypHom °Gamy, 
oHAa ce LI3 'Be HenocpeAno BHAH Banettga (manor enemenra. Axo je jeAmmtbe 
caCTHBJbeHO canto OR Asa enemenra H npeTCTasn,eHo o6HIntom cPopmynom, AOBonMo 
je 3HaTH Hamliny jeAmor enemenra, Act 6H ce oApeAHna Banettga Apyror. 

llpumep. ,1:1ara je itopmyna P 205 . Hahn BaneHrHocr otoc..cbopa y mom jeAn-
tbetsy. Monexyn Hma 5 aroma immix:Ica; npema Tome, HliCeOHILK nma cHera 10 
sanema. 113Hma mopajy ogrosaparta 10 Hanel= clhoccPopa. ARIL y monexyny mita 
Asa aroma ctioccPopa, urro 3Haist Act Ha cBalca gona3H no Her Banemta. lipema Tome 
je cpoctop y oso jemmetbe neroBaneHraH. 

3a marepHje, xoje ce cacroje oA rpH HRH stun enemeHaut, crimp je•cno-
nceitHja. 3a oApehHBame BaneHge jegHor oA emblems onAe je noTpe6Ho 3Harx 
sanonte CBHX ocranmx H ocHht Tora Helm Apyre AonyHoce noAarxe o crpperypH 
monexyna. • 

//pump. 0ApeAHTH Hammy cyhtnopa y cymnopHoj tatcenHHE (H3 SO4) 
11o3HaTo je, Aa je BoAoHnic jeAHosaneHraH, a xxcemnix Asosanenran aromu 
xliceoHinca Juicy mehy co6om se3aHH). ARM TO join satje gOBOJBHO, jep 33BHCHO 

oA HatikIHIL pa3MILITIThalbil MH moncemo Ao6Hrs Asa paarnmstra panes:a 311)11ITKa: 

1) Llempm aroma tatceontwa Tudajy ocai Banema, Asa aroma BoAonsica ABe; 
cHera Hmamo 10 Banetrun xoje mopajy 6HTH jegIMKe ca saneurHonahy cymnopa, 
Tj cymnop je geceroBaneuraH 2) ticrHpH aroma Patceomixa Hmajy ocaM Banount, 
arm Ase cy se3aHe 3a sogoattx, !Tema TOMB 3a cyhutop ocrajy Hi= H on je inecro-
BanenraH. Ho, TIOLUTO Hhtamo AonyHmat noAaTax, Aa y cyhutopHoj tatcenann Bo-
AoHtlx Hnje HenocpeAtto Be3aH 3a cymnop, ottAa je moryhe canto Apyro penteme. 
H3 rora cneAyje Aa je cymnop y cymnopHoj tcHcernant TuecrosaneirraH. 

llojam BanenrHocm ce monce npountpitTH H Ha may aromacy rpyny xoja 
yna3H y cacraB monetcyna. Tam je y a3orHoj icHcennan rpyna NO 3  se3aHa C jeA-
HEIM aromom BOROIIHKEI H npehta TOMB je jeAHosaneHrHa. Y cymnopHoj tutcenHHH 
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22 I. Yea. MONS( a0A4110AcKa &Ostia 

   

rpyna SO4  sesyje Asa aToma soAonmal  Ti. (ma je AsosanesTaa }TA. ARO MM 
Samoan= jemy Tany rpyny 6e3 rsonomuca °ma he ourneAno RUTH cnotionse 
sakenge Haumm npHineplima jemiy onHoctio nse) a y sew c nut na 6H Am.= 
camocranHo nocrojam. Osamse aromcme rpyu e, mojetH at a I y c: n o-
6onHe sanenne 3osy ce pabuicaAmma. (puma= mncentisa, muzintmep, 
NO3  H SO4 3osy ce ramobe micenmiciaim OCIalAHMa, a, jemonEuieffnan - pane
OH — mlinpoxcHn HIM OCTaTaH Bone). 110jaM pammanaiTeCTO 3HaTH0 
ynpomhasa cac-raEuLame cDopmyna no sanesgama, jep y MHOTIIM memeciaim peam-
jama panimasm npenase 6e3 npomeHe on je,tOior enemenra xa npyrom. 

Ilpumep. lIpa peaxonjH Hamety anymminjyman cymnoptie wiCensuie Hansaja 
ce sonoHmc H crsapa anyhuunijymcynximer, Tj.  Ha xpajy peaPautje. anymmuijytd je 
BesaB 3a panmatn SO4. IIOTpe6Ho je Hamicam cl'opmyny amymmajymcpubara, 
tmajytai je anymmuijym rporsaneHran, a ICHCeaBHCKH ocraram SO4  nsosaneH-
Tax. Hajmamn 3ajenirawai ca""pncirrem 3a Asa H rpH jecre 6; npe.ma TOMB y cacrasy 
monemyna ce Hana3e nsa aroma anymatimjyma H rpa micemmcma Ocvanca SO 4, 
na he cDopmyna 611nt Al2(SO4)3 . Kan•je noaHara (bow= H saueirrHocr panmcana 
mojH yJni3H y rbeH cacras, dime ce .11a1C0•onpennm BaBeHTHOCT merana n o6panio. 

Homo cmo Harm= na CaCtaBBiaMO me/acme cDopmyne jaw:baba, moncemo 
npehn Ha cnenehz unarm — nocrasmame memac x Hm jegHa LI n H a. 
ROK HaM XeMHCKe itoophtyne nonynrrajy na cxpalieHo npercramimo cam"' 
melba, norm nomohy XeMHCKHX je,nHatuma, Ha CJIHRIBI HaltHH, /ammo 'imam 
memnace pearamje. 

Y memsciand jennatumazda ce c nese crpaHe many otopmyne CBIDC nonammc 
marepHja, c geme crpaHe cDopmyne cmix xpajm"im tipmsona peatamje. Hcripen 
csame cl'opmyne crasza ce moectommjeur, 'co* noma3yje, ROAM) monemy.na are 
marepuje yna3e y pettiamjy Han mum ce crsapa Ha xpajy acre (moecinniujerrr 
ce He mime axo je jennam jenninum) Kao nplimep 'IlaBOAXMO, Ha xoja ce Hat1HH 
biome no 4.a3ama nponeca cacramim jenHaqHHa peamunje H3Meby anymmutjym-
oxcHna H cymnopHe micemme. 

„TN 6u ce caculcietma xemuma fed:ovum goitspe6no je: 
1) c nese crpaHe jenHazume cbopmyne CBILIC no.naminx marepHja 

H HOBe3aTH RH 3HaHOM 3a ca6Hpame: 

Al203  H2S0 	 (1) 
2) HanHcam npermonHo (3acaJ He zuenajytni Ha sanenrHoc-r) cacras mare-

pHja, lc* ce no6njajy nocne petuanije H nose3ars np0sH3oplio no6nseue itop-
myne 3Hanmaa pa. ca6Hpame. Cacras no6nHe1mm npoH3Hona moryhe je Hamicarn 
nocne H,HXOBe altaJUL3e H nocmarpama roma peaiczwje Han axo ce 3Hajy =mace 
oco6HHe jenpubema moja pearyjy H elleMellaTa 1C0jH ynti3e y IbIBCOB cacras: • 

Al203  H2SO4 	I SO4  HI 0 	 (II) 
3) IIposepuni cse nposH3opHo cmmuipaHe 'tom= y norneny saneHmocrn 

enedieHara H par mana mojH yna3e y HAIROB cacraB H npema Tome H3spumni 
Hcnpasme: 

	

Al203  + H2SO4 -Al2(SO4)3  H2O 	 (III) 

4) riposepHrn 6poj aroma cBalcor enemenra .(HnH 6poj pamucana) c o6e 
crpaHe jennalume H H3jennatuun 11x, crasnajytix mcnpen cpopmyna mirosapii-
jyhe xoecInumjeare. Kam° seluma mamma peammja Hacraje y soneHoj cpeinum, 
'company 6poja aroma sonomuca H mnceomuca rpe6a Braman rex icaAa je R3B13- 
mem mompona ocramix enemeHara: 

A1303  3H2 SO4  = Al2(SO4)3  3H20 (IV) 
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g 6. Xesucxe OopArylie u jeduattune 

Paspummo je Ha ce mica jen:Haluma He MOPE ripenHamm no neTHpH nyTa, 

xao urro je y ropH,em npHmepy ypa4eHo Hamytinso 36or nperneHHocrx. .14:06a 
nponeca cacTaamama jegHatuma Ha nomeHyTe tan yqHmeHa je camo 36or Tora, 
Ha 6H ce Barran° buicaHTH oHpetramm Hatuniom mill Hajmuue nysa on rpeniaxa 
H' cacTas.mamy XeMIICICHIC jeg,Hatunia cnomemur petuontja. 

Ha ocHoBy jegHatume xemHace peaugHje mory ce BpruHTH pasHa wpm-
HaHama y Bear ca 1b0M. IIpHTOM Tpe6a HMaTH y Brim, na 3Hal< asaxor xemracnor 

eneMeHTa Hma HcroBpemeHo d6a magma: a T omc RH H T emaacx N. 
C jegHe crpaHe, HanpHmep, sHruc 0 npeT•Taruba j e g a a a T om mceomuca. 
C pyre cTpaHe — Taj HcTH 3Hax noicasyje T e sic H H c K y ICOaatiall y, 
lc 0 j a. oixr oBapa a T omcxoj TeNCHH14, Tj 16 Texamactuc jegkuurna 
IcHceomuca. IIpa cacraBmaffiy cpopmyne no BaneurHocrHma oneprnuemo c npmm 
sHanerbem, 3a xemncxa HspanynaBana — c Hpyrxm. Y noczembem cnytiajy m4je 
Hamm lc* lieMo Tesamcse jewsusis yncrrpe6uTH (rpaM, murorpam HTH.), rum 
H3a6paHe jegmuure mopajy 6H•rH Hcre sa cBe enemeure uojH prase y pawn. 

11Pumep 1. KOMIKO cymnopHe xHcenture Tpe6a yrpouurTH 3a petuanijy cu 

100 * Al H KailaHO ce npH Tome Ho6Hja ElaylialaHjyracymbaTa a BOAOHH1(a? JeAlla- 

mum peamnije je: 

2 Al + 3H2 SO4.-- Al2(SO4)3  + 3H2 

 143patryHaBame ce spurn Ha cneHehH 

1) rlonasehH op; aTomacmx Tenuma enemeHaTa, ma HspatryttaBamo sa cse 
wrome x monesyne smose wampum Tename soje yna3e y peassAY (BonehR 
patryHa o icominurnjeuruma): 

2A1 + 	3H2SO4 	 Al2(SO4)3 	+ 3H2 

	

2 27,0 	3(2 • 1,0+32,1+4 • 16,0) 	2 • 27,0+3(32,1+4 • 16,0) 3 .2,0 

	

54,0 	 294,3 	 342,5 	 6,0 

2) Cacrasisamo x peruaBamo orrroBapajyhe nporropmje: 

a) Aim 54,0 * Al pearyje ca 294,3 zp,cymnopse sscensse, oacca he 100 all 

Al pearoBaTH c x zp uncenme: 

	

Al H2SO4 294,3.100 	zp 
54,0 — 294,3 	

x 

	

54,0 	= 543  
100 — x 

6) 3a anymkunijymcyncPaT Ho6Hjamo aHanorHo: 

Al Al2(SO4)2 
 54,0 — 342,5 

100 — y ' 

342,5.100 —
.
632 * Y = 54,0 

B) Haj3aj 3a BOMBER: 

Al 142 
54,2 — 6,0 

100 — z 

6,0. 00 
z 	1  	1 

54,0 
4;1  

17pwitep 2. Tpe6a HanpaBHTH 100 icz memplucnopuna (HgC12). KOMIKO 
Tpe6a yTporuHTH meTanHe ncHBe? Ilourro Hac y OBOM cnynajy IniTepecyje canto 
jeJau enemenT — num, TO 3a HspanyHaBatbe HHje ncrrpe6Ho sHaTH jeHHatuniy 
pealumje. IIpe asera HanasHmo monexynocy TencHHy mepxypnx.nopHHa: 200,6 + 
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24 
	

I. Yeod. Au1oetexo -mmaysicKa trieopula 

+ 2 • 35,5 = 271,6. RE= jp;Hom aTOMy Name ogrosapa jeAaH monaryn Hg 
Ao6xjamo caegehy nponopmjy: 

Hg 	HgC12  
200,6 — 271,6 

x.— 100 

HasegeHH upHmepH noxaayjy; ROARK° je Hamm HgagaTH xennicHHm H3 
myHanalbHma. Bea H.kix HHje moryhe nparaurno oprEuniaoHatH paj cba6p 
OgeThelba HHTH BpIIIHTH Hompony npoktaHogme. O6wmo npaRTHLIno go6HHe 
IlpHHOC H3pawaBa ce y npogeHTHma T'eopHcHor Tj. hia/CCF : rig 
moryher npema jegHatiHHH peaxgnje. BenHtnnia crBapHor npHHoca 3313HCH yr.= 
Hom og xapaxTepa cantor xemHcxor npogeca Rao H og npHmemeHe TexHono 
meToge, anH off Hcro Taxo gaje moryhHocr Rompone KHanwrera paga. 

Ilpernocramimo, HanpHmep, ga ce 113 20 ye nncror cpe6pa maul° 27 x AgNO3. Monexyncy(a Tenania onor jegmbema je 107,9 + 14,0 -4- 3 • 16.0 = 169, TeopHacH npHHoc HanaaHmo 113 nponopngje: 

Ag AgNO3  
107,9 — 169,9 

20 — x 

169

10

,9

7,

-

9

20 
x = 	

— 31,5  iczP  

IlpaRrlitnny npHHoc je (27 • 100) : 31,5 = 85,7% OA Teopmacor. MehyT npogec go6HHana cpe6poHurpaTa Hnje cant 110 ce6H HeaaH ca Hone 3HaTHH11 ry 6HTI01/413. I43 Tora cnegyje, )1a pag HHje 6Ho HaspnreH Ha aagonon.aBajyhH HAMM 

200,6  • 100 
x —   — 73,9 Kep 

271,6 

I' 

I IV Ir 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



II. BA3gYIL. KHCEOHHK 

§ 1. Hams. Haxo cam TO He npHmehyjemo, MH nollmmo Ha ,ally orpom-
Hor na3gyumor oxeaHa. Cmeina racona Ho* cacraBJba armoctbepy noTpe6Ha je • 
Hama Barn Hero ma niTa gpyro. 1-10BeK mune H3,1(p)KaTH HeKOJIHKO Hegerba 6e3 
xpaHe, Hexogaxo gaHa 6e3 Hoge-, altH He mome HatneTH Hi! HeKOJIHRO MHIlyTa 6e3 
sa3,3yxa. Y Ba3gyxy ce xpHjy orpoMHe, 3acag cxopo HencRopautheHe pesepne eHep-
rHje: ycnej Hejeghaxe ancopnguje cymemix 3paxa y pammm o6nac-rHma senunHHe 
nonpumHe ono }mix ce crnapa HepasHomepHo 3arpesame nasgyxa H janmajy ce 
ac-rponH nomohy xojllx 6H ce y CCCP morgo go6krrll oxo 20 000 miumjapga 
nonaT-tiacona rogllullbel. 

ATmoctlepa je cnomeHor cacrana. Mello cacraBHH =norm ce mory noge- 
MITH y TpH TgaBHe TprIe: C T a JI H H, Hp0MeHMHBH H C 	TI a H H. 
Y npny rpyny AOHa3H KUCeOliWC (oxo 21% no 3anpemHHH), a3014-4 (oxo 78%) H 
TaK03Ballif uneptraat zaC0814 (oxo 1%). KOJIHITHHa OBHX CaCTaBIDIX geJI0Ba 'MEW-
THt1H0 He 3aBHCH og Tom, ca xora je mecra 3emaame nonpinHHe y3eTa npo6a Ba3- 
gyxa. Y gpyroj rpynH ce Hamm yerben-aumccua (0,02-0,04%) H sodena uapa 
(go 4%). KO:WM= CarlaiHEX CaCTaBHHX gegoBa 3aBHCH TIOTIWHO OJA 
yCJI0Ba: y o6nacrllma, y xojHMa ce Hana3e meranypnwa nocrpojella sa3gyx tiecro 
cagpmul cymnop-gHoxcHg, Ha mecnima, rge ce pacnapajy opramxe maTepHje — 
amomjaK HTA. OcHm no6pojanllx racona na3gyx ynex cagpllui y Tparomma (Ti. 
He3HaTHe xoninume) sogomma, o3oHa, oxcllge a3ora H meraHll, xao H ?dame ana 
Belie xoninlline npannme 2,3 . 

ileHH ce Aa  je genoxynHa maca aTmoctlepe Telma 5.10 15  Q. Baagyx xojH 
ce Hamm Hag 3eNUb0M, npurncxyje Ha my CHJIOM 'whom oA jegHor xlluorpama 
Ha CBaKH KBagpaTIIH CalITHMeTap 110BpIIIHHe. OBa Ce Be -WHIM MO)Ke gaK0 H3pa-
tlyllaTH, 3HajyhH Aa  ce .Hopmanall aTmoccbepauf IIpHTHCaK HaTIa3H y paBHOTeMal 
Ca HUIEHHHM cry6om (cneg. Tem. 13,55) mom 760 mm. Llenoxymm aTmoccDepcxu 
npwrmax monce ce paagollarrn Ha npHTHcxe }seism nojegmanc raconllnix cacro-
jaxa; y TOM ca yaajy rosopH ce o HAIXOBHM napgHanHHm npurHallima. 
HanpHmep, oA genoxynHe Beaminne op 760 mm WHIMHOT cry6a Ha geo a3oTa 

78.760 	' 
(Kora Hma oxo 78%) gona3H 	100 = 590 MM. CaB HaiBOT Ha 3eMA,11 pa3BHja 
ce nog ycnosHma aTmoccDepcxor npHTHcxa H 3aTO ra MH He npHmehyjemo, Rae 
urro pH6e y gy6HHama oxeaHa He npHmehyjy mHoro Behe npwrxe.xe, RojH Bgagajy 
y THm gy6HHama. llpomeHa cpember aTmoccpepcxor npHTHcxa y sanHcHocrn H O. 
Hagmopcxe slicHHe EtHga ce 113 cnegehmx nogaTaxa: 

&lama (Km). 	 0 	1 	2 	3 	4 	5 	20 	50 	100 
Hprnicax (,um) 	760 671 	593 524 463 405 41,0 	0,40 0,007 

CATO ce 3Ha ga ce OgHOC H3m4y cTaamx cacnumax genona anwootepe 
y BHCHHH /AO 100 KM. npaxTHLmo He mella4-6. 
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26 	 II. Baeayx, Kuceomar 

1103HaBajAH H3 ornena Tommy jep;Hor AHTpa sa3nrca - no Hopmammm 
.ycnosHma (1,293 zp) mx moscemo nue pp H3pagyHamo Oily monexynacy Tommy, 
xojy 6H HMSO sa3pyx, Rana 6H 6Ho mnarimpyanaH rac. Kaxo rpam-monexyn am-
ROT raca 3ay3Hma II0A HOpMaJIIIHM ycnosHma 3anpeinuiy on 22,4 A, CpeA ma 
monexyncxa TexcHHa sa3nyxa jenHaxa je' 22,4 1,293= 
= 29. Osaj 6poj — 29 — Tpe6a 3anasairm, jep ce nomohy mem mom lialco Hapa-

`1341alm rycTmia CHHKOT raca npema mammy, IIITO RAC ocno6o/jalon namheaa ,KHO-
rxx nojenmmx 6pojesa. 

17pumep. H3pa'IYHaTM rycnmy xnopa rtpema .sa3,ayxy. MoneRyncxa tiktp-
myna xnopa je C12 . Eberosa monacyncxa TeRama je 35,5 • 2 ,= 71. IIpems 

ranposom 3axouy maim rac je TOJIHKO nyra TeRm (nalcua() Ojj 

Ba3,rtyxa, x0JIHRO je aterosa monacynas TOKH112 seha (mama) 014 
cpembe monexynace Tomme. sawn. IIpema Tome, rycrima XJ10- 

pa y 'opxocy Ha 'Amyx 6R he — = 2,45 Tj.xnop je c:xopo 2,5 
29 

nyra Tom oA sa3pyxa. CJIHtIxa ce impatryHasaact *rem m ►pajy 
,ixocra llecTo BpUIxTH y npctxcH. 

IIpH 110B0H3H0 jam* xnaberby /3a3AYX IIpeJIH3H y MHO CU - 

me. Tetmic saanyx ce moRce nom gyro cagysaTH y cynosnma ca 
ABocrpylaim 3HnosHma H3m0y KOJHX je-y gamy cmarbeaa nposo-

erba TonnoTe .ertaxyHcan Ba3A)FX (cn. 9). 

- 
Telma sa3mx KOjH ce C.T1060,3;110 Hampasa no 06witsim 

aaa.e relmor 
cys 3a try ycnomima, Hma TemnepaTypy on olio —190°. }berm cacras je npo- 

meHnos, jep a3OT mime Ramparts on miceomos. Yrconmco asoT 
Ba3syxa mune HcnapaBa, yronsxo ce 6oja minor sa3,ayxa melba 0)1 CBCTA0- 

mane no 3alsopenormase (6oja Tetmor miceomnca) 7  
Oco6HHe matorsx maTepHja ce 3Hamo merbajy 1J H3saHpenHo HHCIGIM Tem-

neparypama Telmor sa3nyxa. Hanpwnep, cymnop xojH nog o6wri3Hm ycnosHma 
lima >Km 6ojy, nocraje 6eo. Telmocris H tacos'', xao aincoxon, ymeH-gHoxcrin 
H T.CJI. npena3e npH nonlipy ca WHIM Ba3A373COM y lisp= CTalbe. KHAK Ce wpm 
no OJIOMIHM nnotiama xoje cy 6Hne nperxonHo cnyurreHe y Tetam saanyx, gyje 
ce jacan meramm 3sy14, ryma nocraje Tonmco xpra na ce OA ynapa pa36Hja y na-
pakinapgan isTA. 

Ha Temneparypx Te'mor saanyxa xemHcxe peammje ce yormire jam) ycno-
panajy. AJIH, 3axsautyjyhH sescHxoj RoHgempacacjH icHceomma Kohl cc HEJIH3H 
y =mom sa3nyxy (xomienulpatfujo ►t ce eoee KOAWitala mcariepuje y jeotaiutiu eatipe-
mum WM iiiemunu), caropname maTepHje, Rana ce nomemajy ca Tecumm sa3pyxom, 
rope mHoro eHeprmumje, Hero nog o6wIn11im ycnosuma. Hanpratep, Ban Hamm-
mesa TeVHHM saanyxom 3anarbetia 6pace =wilco 6e3musHom 6apyTy. 

Ha ortoj OCO6HHPI TegHOr Bavyxa 3acHosima je H aerosa B£0KKH Tex:wpm 
npumeHa 3a H3sobeise eKCIL3IO3HBHIDC puma y pynaperay, rje ce Hacopmuhyjy 
naTpoHn on Hexor caropamsor marepRjana (Hanpasep, yr.tseHR npax) Haronme- 
Hor TexIHHM Ba3)331X0M. OBEIKBO eKCIIJI03HBHO CpeACTBO (THKO3B311/1 0 IC C H 

HKBH T) HMH camo HeItITO marby eKCIL1103MBHy MOh Hero AHHELMHT, BAH HMK TO 
npeHmyhcrso ga je je4)THHEIjH H 6e3onacmcjH je ripH pyxonamy. Join sehe nejicrso 
Hmajy oxcHninaturif Ha 6a3H Tetmor Fmceomma. 

Aonyue 

1) Y crapom sexy sassyx ce maw sa npocry marepxjy. lipso yxasasame sa je sas-
syx enema moss nana3smo y pasomma ICHINCIOIX tunceammapa (I § 2 son. 3). OA esporobana 
ups' je Reonapso sa (xpaj XV sena) imam() calm° ramizeme. OHO je Tex xpajem 
XVIU HCHH 6nno norapteno exampumorrnma H AO6H110 onmre winnow. 
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CH. 10. HpomeHa Temne- 
paType erpaToccimpe c BH- 

CHHOM 

2) Koutiamm npumme y amoceigemi ce Hpno 6p30 cmaibyje ca micinsom, xao IBTO oe 
mum 113 Hugenemm nonmuca: 

B11011411 OLIO 	  0,1 1 2 3 4 5 6 
Bpoj Iseernius npanmae y 1 cm' 	 45000 6000 700 200 100 50 20 

mem mamma. KomimmoHHpsibe Hasnyxa je Hamm sa Hexe 
l'PaHe musyerpHje, Imo n sa ranemije cnifica, myaeje urn. 

4) Cnoj mitocgimpe Hojit ce HanasH Henocperum no no-
m:mime aerobe oicapawrepHcaH je .110B0JbH0 npanannom npoMe- . 

MOM Teimeparype — oBa ce ca amosm mosomeTpom =mum 
npi16nitHaio 3a 6°  OBaj cnoj TponoccImpa — upoc-rime ce Ha 
exHaropy no mmusie on ono 18 KM, Ha 110310B11/48 HO 6 x11. 

5) Y BLIIIIHM cnojemima Baanyxa — crpwroccimmi —
Hapax-rep npomeHe TemnepaType je nernyHo npymushi. Kao InTO 
ce SHAH 143 CJI. 10 pasmitarru no (mom ramaby nocrojetat norguiu 
ocra ce iso6po enemy jemat c npyrium H yxsayjy AIa y cipaTo-

ccImp• nocroje nojersmie soHe ca passim TeMnepaTypaMa. HsHan 
100 IcAs Temrseparyps nponymyje x na ce gybe noiannass, nocrH-
wytrai 700°  Ha maim on 180 KM. 

6) TeMnepaTypa raca Teopmcmi ce mmehyje cpembom 
eHeprHjom xperaiba ibermaix mecums. „IlarnyHo je oaarnenim 
;us Hma ;mamma° paanora nal je Towson xpeTubs. A nourro xpeTubs Hems 6e3 maTepHje, TO je 
HeonxonHo jja ce yapox TonnoTe caerojH y itarepujis" mica° je M. B. RomoHocou 1745 ion. 
,,OmpHhe na je TonnoTa yen:gams Hexo monexyncxo xpevabe mum enoxy y Hayini" (E Hr en c). 

OnHoc Hamehy Temneparype 15 cpembe eHeprHje xpenaba wen= orspehm je jenHanimom 

	

my' 3 	 my* 
= — kT 	 T = 

2 	2 	 3k 

rne je T — anconyina TemnepaTyps; m — cpemba maca mecums; v — mimosa cpenma 6p3HHa., 
k — scoHcramus Hpennocr (1,38 • 10-H epalcia-eami). Kao urro ce BHHH H3 gme jennamme, 
Temneparypa je yripaigo cpautepaHa xnanpaTy 6paime. YHOJIMCO ce neermut yrsamyje ou 
3emme, zbeHa cpemba Gramm ce nog:whams x sa rac y mehyamanaHom npoc-ropyrsocnnice Hpen-
Hocrx xoje onronapajy TemnepaTypaisa pens 10000°  

AJIM OBO He 3xa=ni Ha 6rs TepmomeTtip HOjH ce HalIa3H y npocTopy Hamehy 3Be3Aa noicam-
Ha° ouy Teitneparypy. Human's ox 6H noicaaao imno mangy TemnepaTypy mcopo —270° . Crimp 
je y Tome na Tepmomemp (Rohs n p a x T n a H o naje noname xoje Hac Hirrepecyjy) penicrpyje 
He emprisjY n'PeTaum  csaxe nojemme %amine Bets nenoxynHy eHeprHjy scoja my oe cam-
nnua nms ynapy OKOJIHHX %merlins. OaHrnenuo je na je y jensimmu HpemeHa OBHX ynapaua 
yrommo mime, y1C01111140 je Helm 6poj monexyna y jenutuum sanpevame. 

Cams xy6HR cammitelap imanyxa no 3esubnee rospmime CH14014H 27 • 1028  monexyna. 
Baxyym Kohl ce o6Hlmo nonce nocrithis („npasan npocrop") y Home cy cynapH =maw monexyna 
Hems perms, °mumps crrnmimme npirmcuy 0.4 jennor muntomifor nen& amoc4mpe. Him 
=MOM Haxyymy y cHmom xy6Hom cummerpy pacnopehesor raca oeraje join oxo 30 ma'am 
magmjaprus mecums. ilex nomohy Hajcaspinamjim mem= calmeiteHe Team= He moine ce no-
mishit BaxyyM npii Rome 6H y jenHom xy6Hom mummy ram ocTalo maze on 100 mansioHa 
neermsa. Mehymm Hy6His camrimeisp mehysileanaHor npocropa =mum csera HCH0.1111K0 
%lemma. BaHI p6or TOM je npocrop mehy 3Be3mithia HmosmemeHo H H3y3CTHO VIM= H H3BaH-
penno 

7) ,IXo XIX BeKa CMaTpa.710 ce, na cy MCOBH =KBE HO CIUdOj CH0j0j Jimmy! x =TOW 
Hammy npenasa y Te‘Ho c-rube max ce Hnje Hx nocrambano. Tex je 20-mx mums XIX Baca 
ynoTpe6oM miamor npmnsexa yawn° jja ce 	.y TeVHOM cramy xnop, amomijaic, YrThen- 
=main H H113 ;myna maTemija „racomrre npiporse". AJni ocTatus cy jom mHorit 	na- 
npHisep r.naismi MCOBH Haanyxa — miceomix H 830T HOjH 1114 'Topers mier Tpyria Hwy morns( 
6HTH sipmenemi y Texas° c-ran.e. Ha IbHIC je oHna 6Hno npexeceHo OHO cuarrame xoje je pane* 
rano onurre, H now= cy na cmaTpajy „nepmaHumnim" MCOBIlMa. Tex je 1877 rms. swim 
nYT Ycneno ce no6Hje y Temmit craiby mnaH ojj OBBH „nepitaHeurmix" racoBa — miceomuc. 
Ilocne TOra cy 6HJIH ;loft:sem y TeaHom cramy H CHM ocraim racoms. 

8) Y3pox Heycnexy paHHjilx noxyniaja npeHoheam racoBa y Te9110 crane ammo je y 
TOM na je jom 61ina HejacHa cynruung pawns= Hameln,  racommor si Te'mor crams MaTepnje. 

3) Ocno6ahaibe ojj npgumme je npsm cranHiym HO6Hjafba TalCO3BaHOT KoHnHis x o -
H H p a H o r Hasnyxa, xojii je ocHm agerohe oxapamrepHcm cranuomhy TeimepaType H imam- 
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28 	 II. Basayx. Kuceonux 

MH cam 3H3M0 Aa y o6a caratja nocrojH 	yaajaamo npmnagethe somexyna Tam la ammo 
yaajaamo oA6Hjarbe. Tel= clam maTepaje onaptnerepneaHo je npeonaatanamem nomnagessa, 
Tacoma.° — npeormabHmabem og6Hjana. Y3ajaMBO ripmnageibe momucyrut nplucrwmo HC =- 
mat off TehmepaType. Mektrum, H,HXOBO y3ajaMHO ori6sijame, Kt* je uesaHo sa melyyco6a 
cyriapame monexyna, 3aBHCH mHoro og TeMnepaType, jep cut we aanschr krantut xperama MOJIC-
icy= H WIXOM mmenigica eHeprilja. Ogurnemo je, Ha rac mome canto outs 6HTH npeseit 
y Tem° crane, xaga npuuragerbe nocraje jaw' oA oH6Hjana, H.1r8 Ce 6a mjenaalut C HAIM. 
TeianepaTypa Ha xojoj ce ori6itjame ypamoTencium ca npiranagemem o paicremcana je THU 
MT° He nocrojH pasmuca mhteby Temocnt H mew nape la soae ce fikagePairtYP 0- 
Hocrajame ram3e TemnepaType je nom ycraHomo A. H. Memtemejeu 1867 ron.). 

Kpinarma TehinepaTypa je pan:worn 3a pame maTemje H Hanpahlep, sa Limp °Ha H3 
nom 144° . IIpema Tome, axo ce yurrrpe6H Holmium npuTHcax, xnop MOM npehn y Tem 
crane H 6e3 xnaben,a. 3a rnanne racone Hamm xpirritgire TehtnepaType Renee, Hartpernm 
moms MICRO: 3a mrceomuc Ha —119°, a saasor Ha —147° . -3aTo ce Has tame npesecrx 
Temo crane canto °Knit axo ce TipeTxormo °maxi Ham noway.= Tehineparypa. Mehyritat 
paHHjii HCIEHTHESEIMM noxymmanit cy ysanyg Ha Ho6Hjy Tegm Haanyx npitmeHom canto MUMMA 
npinmcm, Ha HoHeM pagyira o HOSOJEMOM pacirnatemy ma312/Xa• 

9) ExcnepHmenramio °velum:lame xpitnigite TemnepaType Bpi= ce Ha cnegehH Amnon, 
Mana HOJIMHKEIa Telme marepHje xoja ce itcmrryje 3aTOM1 ce y crameHy iteterie6enux simosa 

Ha rpamtna'agmel)y Temocrit zbeHe nape =naps 
memcx. I.IeHTma ce nocTenen0 sarpema, y 11)01 
C11131110 norteham nprimcax H s6or Tore Te4HOCT 

A 	 5 	 mom noTnyiro Hcmtpunt; memcit ce Ho6pd num. Me- 
byntm, y &Hamm xpirnigHe reihnepaType Ammar 
am mime wpm:swam H Hajsm =wane. One !whine- 
paTypa Ha Kojoj =geniis MeHHCH, 	BHAJbliBa nose 
myna rpamge Hitejy'clittsa) sorte ce 	Temne- 
• arypa HaTe maTepHje. 

10) limmuuntjenzia cxena anapaType 3a Jxo6H 
jape Temor Bas, yxa ripmcasaHa je Ha ca. 11. B 
1C0jH je nperxogeo ommiteH oit npanume, snare 
yrzeH-HHoiccmia ca6Hja ce nomohy xohinpecopa 

ibe avatar Hasgyxa 

11) II. JI. Kamrua je 1938 T. paspanHo merorty Ho6Hjama TetIHOT Ba3Hylta npH HHCHO 
umnmary cnera 5-6 atii. Timms of 	OHe meroHe cacrojit ce y TOM Ha je mannit mex 
imam xonnpecopa H Heramtepa sameibeir ryp6mtama. 
CJTHgxe anaparype mory ce ynoTpe6HTH sa Ho6Hjame 
Telmot maampca y MaJIHM HOJIHRHHaMa, aim npn 3HaTHO 	Ns% 
mehoj npornmombm 011H xmcy exomommum. 

12) 3ammcmocr Temnepaxype mbyvama Temmor 
Ba3Apra og iberomor cacrama HpliKa3aHa' je Ha =HUH 	/e5 

12 (IIHepTHH TaCOBH Hxcy y3eTH y °amp Ha He 6H CTIAIKa C. 
ttl 

6Hno MHoro HOMIUMEOBItHa). Kao mro Ce BMW Ha CJIH-
uH, cacras Temocm H nape in amicy TehtnepaTypy cy vfso • 
paanligHTH; y temmocur pennummo Irpeomma4yje mice 41) 
omm, y nape — asor. Hanpmep, Ha —190 TegHocr 
caupmcm ono 60% xmceomuca, napa canto 30%. THme L41,1 -es ce o6jannbasa tatisemata, Ha pcomixo ce Tem)! Hangyx 
=napalm, yToninco ce on cue mane o6orahyje mceo- 

npH gemy ce merom Tama xibriana "mere- 
neno HOBHIIIIIBa. Cn. 12. Texneparypa icn ygae,7t H Ca 

13) Pasimajame TemocrH ca 6.mciaut Teton- 	eras Temor Hannyxa 
paTypama Km.ygmba o6Hmo ce Hpum nomohy cp p a K-
g HoHe xonoH e. — riMBHH smaTitic Tatum KO-
noHe jecre erHapane crpyje nape (P) m:Sja ce xpehe Ha rope H crpyje Temoent (7) imj 
reme Ha gone (ca. 13). IIomohy =Naafi= yp4aja — „Tampa` o6e36e1)yjy ce ycnonn urr 

&me/weave roamore 

CH. 11. Cxema anaparype 3a Ho6Hja- 
200-250 aiu (=TospemeHo ce HAMM WHOM), 
y immt nmewHaa i TonnoTe (A) a 3aTHAI ce gem 

• Mita Acne. Beim Heo npenam y icnmmy mammy (Ta-
x:3313am mexaugep) xoja perm Ha pagyH unmema BasIyxa. Bamyx xojH ce mar= ox.namo 
meramepy o6nmaa o6a immendmaga TonnoTe H nom ° je mew cHojy xnamohy ca6HjeHo 
Bamyxy HOill My erpyjit y cycpeT, mu= H3 anapaType. Apyra KOJIHRIilla ca6HjeHor 13. 
xoja ce join mime pacxnamna y Hpyrom mmeimmagy TonnoTe (E) nponam xpos Hen= (B) 
.KoMopy 3a umpene (1") noc.ne sera 0,13.31t3H H3 anaparype sajemo ca Hangyxopt a3 merammepa 
Y6p3o HacTaje momeHaT mita ce y Komopx sa =time Homan= rehtnepaTypa icomemannj 
Basityxa, a Hoene Tont ce on Henpexnuno go6Hja y Temom criuby. 
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§ 2. Huepifinu eacoeu 	 29 

number ;pampa ycneg tiers nacraje crams aamema Monenyna.Ilex Tome monenyan marepaja ca 
RMICOM rawom rabytrana (Hanpamep saw) menthe npenase y crpyjy nape, a ona ca minima 
TatiROM nmyamba (aanpamep naceoann) — y crpyjy rennocrx. Ko-
ra:ma pawl xenpenagno x yraninco 6ome paaasaja o6e marepaje yno-
'MHO lima name ,rarbapa". 

§ 2. Haevrau racosn. Join je 1893 rommHe 6mna 
cxpeHyTa nanaba Ha TO, ma rycrmia a3oTa io6HBeHor H3 
Haagyxa HHje jenHaxa rycnnim a3oTa go6mBeHor xemmxmm 
nyrem npm paanaramy a3OTHRX jeginserba: Jump Ha3mynnlor 
a3oTa je TewHo 1,257 al', a nwrap a3oTa mo6HBeHor xemm-
cxmm nyTeM — 1,251 zp. Bpno Tatum mcnurtmalha cacrama . 

 Haanyxa xoja cy 6Haa HaBinueira pagm o6jaunbema one 
trygHoHaTe cojame noxa3ana cy Ra nocne ommajama genomyn-
Hor xmceomma H a3oTa go6mja ce join maim ocraTax (ono 
1%) Hojm HSI C TIHM He cryna HH y nanny xemmcmy peaxami-
jy. 0Txpmhe HoHor raca, mojH je go6mo Hamm apam (rptiKa 

Ca. — HeaxTHHaH), 6mno je Ha Taj Ha=n1H „TpHjyhto  Tpehe mewl- 13. Cxema paws 
4)PaPala- mane". lloxa3ano ce ma je mama-pima 	 „ a Temanta aproHa jemma- 	oa

Tarbapa" 
e !comae xa 39,9. Ilourro je lberos monexyn jemHoaTomaH, TO je ffieroBa 

aromma Tenama jemHaxa monexyacmoji. 
Apyrm HO pemy OTKpliBeHH HHepTHR rac — xenujyAi („cymaHm") 6Ho je 

Hajnpe npoHabeH Ha CyHrly, na 3amm Ha 3eMmH. OBO je 614.no moryhe 3axman.y-
jyhm meromm cnexTpanHe aHanm3e xoja je 6ium paspebeHa 50-Tmx 
rommaa npouuior Hexa. 

Axo y3aHH CHOH „6eJle" cymzeHe CBeT.TIOCTH nponycrmmo K303 cTaxneHy 
npm3my, OH he ce paanonarm Ha 3paxe pa3mmxurrmx 6oja pyre (cm. 14). CHEM! 
TaxaH 3pax monce ce oxapaxTepHaaTH ompebeHom TaJlaCHOM gyaCHHOM 

CHOP ae.ae 
HHCOP8-4089HH 	 7000/1 

C8e- 4138811H 7000 -6200 
NapaHuacrif 8200-5900 
.WYTH 5900 - 5600 2:80Crif 	 30.110ifif 	5600 -5100 
matte 	5100 - 1800 
HiaMr0 	l000 - two 
/bY611118Crif Ow - ♦000 

9.67"Palb-YEAW8Crii 	<woo 

Ca. 14. Pasaarathe cyamenor apaaa npoa npu3My. 

(A) KIM 6pojem ocgmnagmja (v) Tj. 6pojem Tpenraja y jemmoj cexpigm. 
C o6e crpaHe og Hxmammor cnewrapa Hana3e ce HeBH,IAJBHBH 3pagm: HimloptuxpmeHm 
H yarpam3;6Htracrm HOjH mory 6HTH KOHCT3TOBaHR H npoymenm nomohy pa3nm-
inrrmx 4-m3mxnalx meroma*. 

Axo cc y nnameH ByH3eHome .namme yHece Hexa HaTpmjymosa npx 3arpe-
Ham.y mcnapmmma co, off he ce o6ojmTm mcyro, axo ce yHecy acnapmusa jegmmema 
6ampa — 3eneHo HTm. CHaxm xemmcxm enemeHT npm mosommom 3arpeHalby Hcnyurra 
3paxe ompebeHax mapairrepHcrwmnix TanacHmx gymaula. 

Ompebmsalse mynama cHernocHimc Tanaca Bpium ce nomohy cnexTpocmona. 
OBaj anapaT je omoryhmo na ce nomohy cnexTpa cymma ompemm merom xemmcxm 
cams. Jour 1868 rog. 6ane cy Ha Taj Hamm npoHabeHe.nimmje moje amcy onro- 

* rptuca cnona X a v trarajy ce „manta" onaocno „Ha". Ibiama wapancene nemmnie mory 
ce nano npernopara jerum y Apyry, jep cy one Demme meby co6on npocram onaocom: Xv = C, 
rae je C — 6p3tam cnernocrx (3 • 10 11  cAskeic). Oryjm ce SHAH, pa ynonano je X maa.e, yronano 
je v ache x o6parno. 3a mepeme ;zymase aternocnax ranaca H OCIaaElX spa() mama Benaamna 
=pm 061pm cnenelie jegmlluxe: Assacpou (p) = 0,001 MM = 10-4  CM; houranancpox (mp.) =-- 
= 10-7  es; oarcrpem (A) = 0,1 mp = 10 -* CM. 
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30 
	 Basayx. gamma 

napalm 11BjeAHOI og noanannt marepnja. Hex cy nonmcann nonoM eneM 
xesnijyaiy. Ha 3ePoUbH je OH 6no nprai nyT (1895 r.) nOen y ISCOBI1MB Mill 

H3nsajajy npH 3arpesalby huinepana mamma. 
Hexonnso ronima Hoene npoHanacsa aproHa H xesnijyrtia (1998 roi.) 6mm 

cy H3ABOje1114 H3 Hamyxa jom Ti!p mepma rata: 'sem („Hone), xptifiruom („o:Hp 
Hem") H KCeHOU („crpaHH"). XOJIHICO MX je rem° 61ino npSHatim sum Ice 
Tors, nit 1 Ai 8  sta3syxa carps ni nopej 9,3 a aproHa cHera 18 ..401 Heoxa, 5AtA liens 
jyma, 1 MA xplinroHa la 0,08 AA xceHolia. 

HoczenisH HHeprini rac — padou (so* ce Henn Ha3Hsao join H emaHansi 
(Em) HJni HHTOH (Nt) 6Ho je npoHatien Ten 1900 roll. npn tipOriatialby 
mnEepana. PagyHa ce na y armoctbepli HAla OKO 6.1Q-1  %no iiinpeaunin panona 

14HepTI1H TaCOBH XeMHCKH He pearyjy HH meby C060/CHITTH ca xKKBOM npy 
TOM marepHjois H mine ce.Heoma pa3nasyjy on C3111C OcT11.1U1X enemeHara. Y :Rept 
onuom cHcremy OHH o6pa3yjy iy y rpyny• Pa3nsajalbe }mem= racosa 
=Ho je Ha ocHosy pawn:immix 4111 3 II ZI  K H X 0006111111, jep npyror His 

Hem ycneH H,Hxose xerdnese HeasrinaHocrx. 
3a cisimitncy sapaicreplicrHicy Hem mirrepHje HajseIiH anamaj o6Hinio 

yrspbllsaiBe oinix ycsolia, npH sojiima ce Bpi= npomeHe ibeHor aepez 
arialba (racosirror, retwor H liBpCTOT). Y t1BpCTOhl craiby maim marepHja je oxa 
pincreplicaHa HeKI1M crporo pacnopenom (lemma; 
relmocinma H racomma gecnine ce Hinia3e y maibe-Hinne x a or H xi H o 
c r a H, y. rIpH nocrynnom 3arpesaiby Ampere marepHje eHeprnja ocinularopHo 
icperama qecnnia craimo ce nosehasa; yawn mera ce noseha H 11311X0B0 y3ajmaii 
on6Hjarbe. Haj3an ce }310.11113H no •remneparype (filamileparTrypa H 

nojoj y3ajamHo nplmnageibe necrinia Beth se mcose slum na aaripsui mon.esyn 
y onpe4eHom pacnopejy; marepHja ce Tonic 

AMC je y remHocrii y3ajamHo nplisnamelbe monesyna jom riles Amami' 
jam, Aa  ce gecnirie ;Apse meby co6om 3ajenHo; canto nojeninni blowsy= soj 
ce Haj6psse Kpehy ycneHajy y XiTOM momeHry na ce, manly on noHpunine. Hp 
naJbem 3arpeHalby 6poj raximix monesyna cue ce mule um:sebum, 11. noseha 
ce H a n o H nape normnie marepuje. Haj3an ce gm-rime remneparypa 
sapawrepiicrwnis 3a csasy marepHjy (filextiepinTsypa xdbyttama), Ha KOjej je Hano 
nape jejnias cnoadbem npKmcxy; Ha . roj remneparypii spiull ce cisapaibe na 
He camo no nospunnui, Beh y mot relniocrH H oua noximbe Aa „sibyl's 

OlnirnenHo je na remneparypa Krbygaiba y mHorome 3atnicu on cncui 
npirrHcsa. Hanpomii remneparypa rolubeiba npiimerHo ce He melba um I 
nPomeHama npwrilcsa. 3a npaxcy je on. Seinixe sasaiocrw n03Hasaibe remnePa 
rypinix solicrairra lc* ojrosapajy npena3y pa3Hinc arperarinix cram& jenHo 
Apyro non Hopmamnim 11TMOC(j)epCKHM npHmcIcoM (760 MA( HOIBIIIHOT cry5a) . 

 06Hinio ce oHe ,ilajy non MOM:10M remneparype HJIH. „TIPIICe" K.Tbrielball TO 

Aare marepHje (nonpa3ymeHa ce: no armoc(liepcsiim nprnicnom). Jima ra6 
nosa3yje imixose 6pojue spejniocni 3a HHepriie racoHe*. 

Oco6inie 
Kr I Xe 	Rn EnemenT 

He 	Ne Ar 

Penni 6poj 	  
Aromma Tenanut 	 
Temseparypa Tonmeaba (°C) 	 
TeranepaTypa ntbrutaba (°C) 	 

2 	I 	10 
4,003 20,183 

—272 1-249 
—269 r-246 

18 
39,944 

—189 
—186 

	

36 	54 
83,80 	131,3 

	

 

—157 	—111 

	

—153 	—108 

86 
22 

—71 
—62 

• OBC Ha° H ocTane noncrairre se Tpe6a =warn' (min Hewn 'Japonica.° Hammon= 
,11080112H0 je Alt= ce6ff panyna o npaBny nponene osllx BCJIHRIfila y maim o iamb-instal j 
naccosoj spennocTia. ,Ito6ap =bump lank oaaj icojH sna Hammer nourrairre morns maTepij 
sell osaj acoja paayme xemnjy H yne na nnana mon. 
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3a xeJIHjyM je qBpero crarbe cra6naHo canto no upwrmcxom He mamam 0.14 
25 ala . 2- 5  

CBH IcHepTHH racom cy 6e36ojHH H jenHoaTomH H. Homes on )(earl- 
jyma na Hgyhl Ha panoHy mixoaa pacrsaTBHHocr y HogH 6p3o pacre. Tax°, 100 
3anpemma Hoge Ha 0°  pacrsapajy HpH6nHnuco 1 3anpemmy xenxjyMa, 6 3anpe-
/mum aproHa H 60 3anpemHHa panoHa. OpraHcicH pacrpapalur (anccoxon, 15eH3tur 
Rm.) noxa3yjy climax T0I{ npomeHe pacrHomHsocrH, arm pacrsapajy 3Hanco 
mehe monHimme mcepThrgc racoaa Hero Bona. 

14HepTHH racom Hmajy pa3JIHI1HTy Hpamicucy HpHmeHy. HanpirMep, H3y- 
3emo HamcHy ynory 3a g06}1jage HHCHHX TeMnepaTypa Hma xenHjym, jep je =max 
xenHjym Hajxnanmja on CBHX Texmocre-8 . 

Xtourre 

1) Ilmrame 6poja aroma y monatyny aprons 611no je paneHo nomohy tomenunte reopuje. 
flpeMa oHoj reoptijit ROJI/0111112 ronncrre xojy je ncrrpe6Ho yrpointrm 3a 3arpestube rpant-mone-
xyna raca 3a jegm crencH 311131404 o 6poja aroma y theroHom moneicyny. IIpx cranHoj 3anpesuntx 
3a rpant-monetcyn jegHoaromHor raca norpe6Ho je 3 Han, 3a MBO2TOM1111 — 5 Kan. Excneptintm-
natio je yrsOeHo ma  je 3a aprox norpe6Ho 3 xan, Him noica3yje qa je %ems monexya jegnto-
wromaH. 

2) Y gotboj ra6nnurt ynopebeHe cy xpuntme remneparype HHepnatx racosa a npxmarst 
xoja cy norpe6nut H ,20801b11H 32 IBHX0B0 npanoken.e BM THM reamePalYpama 113 racomaor crass 
y retnao — TaK031121111 „ICQUITMOOnt apittatUapt". 

EnemeHr 	  He Ne Ar Kr Xe Rn 
KpHrHuHa remneparypa ( °C). —268 —229 —122 —63 +17 104 
Kparrtutte npwritcax (atii) 	 2,3 26 48 54 58 62 

3) XenHjym je nocneplaa on mama spesegeH y ram° H Ritmo crane. OH je sagasso 
Hap0MHTe remicohe, jep ce OH (vaunt° HogonHxy) Ha o6nunum remneparypanta tinje xnanao mon 
untpuba, nth, ce Hanporm, 3arpesao. Tex =non —250 °  on nomme Zia ce Hotta= „Hopmanno". 
To Maxim, pa ce o6nuan uponec innateclxncanHje raca morao canto calm upHmetnrrn Ha xenHjym, 
Nana je mai npentaikto 6ao spno jaxo pacxnakeH. C gpyre crinkle H xptrimuna reatneparypa 
xenajyMa 1121151311 ce Beoma wicico. 3a31Balbyjykill THM MIllbeHH1212111, 1103MTHBH11 pe3y1178711 ,206H- 
BeHE cy TeK (alga, xaga je 6lina gOBOJbH0 npoyuena MeT02MH2 pyxotnatba TeXHIIM BOA01111K0M 

canto nomoky werosor mcnapasaHut morao cc oxnatorm xenejym no norpeNnix TeMneparypa. 
xennjym je nom tin go6Hjat 190$ rog. (KantepnitHr--Onec), Mapc-rm — 1904 ron. 

(KHcoH). 
4) TeMneparype x.n.yuaHA a ronmetba xenHjyMa Hamm ce y HenocpegHoj &Imams ato-

ryhe rpamitte xnatjelbst marepHje — tTie.mtiepaulype aficoAyulrie KyAe. Osa ce nana3H Ha —273° 
 (rams* Ha — 273,16°) o6Hune remneparypHe mane. 

flpeMa xnacHtmoj xnmentmoj reopHka Ha rensueparypn.anocnyrHe Hyne npecraje cam> 
xperatbe uecnnta, rj. aacraje nornyHo hotpot:4mA. Anti, „anconymo faxpoHatbe je moryhe canto 
canto, me HeMa marepHje" (E H r e n c). JlaHac je ympteHo ga Rectum marepHje xmajy Haty 
eaeprajy ocutinaglije max H Ha anconymoj Hym. Osa „Hynra eHepraja" je yrontuto neha yxo-
ninco je mama maca necana H yxontuco jade oae AeiCTBYiY ie.rtke Ha ,pyre. Hymn eHeprxja 31 
nutoroaromHe monexyne biome ga gocntrHe MOBOX6H0 •anauajHe 113110C2. 

On anconymo myna notnnbe acana anconymnx rentneparypa, xoja ce =min npantabyje 
npnt pa31110111THM Harilinhi 11 TeXHIP110121 11CMITHBalb11221. AuCOAyiliNa Ma= je Be0M2 Orogna, 
jep Rog me Hema Herm:Hamm remneparypa. IbeH cranes je writ xao x crenen o6Hune Henan-
jycose mane. flpeMa Tome, Hyna no Heamjycy jegHaxa je 273° anconynte mane. Haj-
mom remneparypa Ho* je npawnouto Gana nocatrHyra HaJIa3H ce canto Ha 0,002° on anco-
nyme Hyne. 

5) Kao OCHOBIle TaMICe remneparypne mane yarn cy remneparype xoje coxo- 
Hapajy cnegehum npouecaMa (non Hopmantust npirmacom): 

KibrutH?e lc:mamma ... —182,970°  Krbraube cymnopa 	 444,600°  
1.01131,21be nega 	 0,000°  Otunputhartathe cpe6pa 	. 960,8°  
Km.ymanbe Hoge 	 100,000°  Ottoptuhasalbe mara ... 1063,0°  

Kao gonyHcHe rame ce spno =tem ymmajy remneparype tobrituba uspc-re yribene lace-
(-78,5I°), ousputhmatba Nome (-38,8r) ovspuritasan.a atrnsmoHa (630,5°). 
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32 	 II. Baiayx. Kuceouuu 

3a npx6Jammy mapawrepacrmay BHCOICHX TeMnepaTypa noHexam ce mcxopauthyje 6oja 
yciajaa.a aarpejamix maTepxja ('mperor HJm Telutor). 06mquo ce paanamyjy Anacrm impmeHor 
(500-1000°), mgTor (1000-1300°) max 6eaor (1300-1500°) ycnjama. 

6) XenHjym (o6mmo ea gogamom 15% sogomma) ynorpe6masa cc 3a Hvberbe gapH-
Hca6.na. }heroin HOCHBOCT ogpelvje ce paammom Temima mmx 3anperanna racomt x Timm, 
xoje onrosapajy 3anpemmut mrpmaa6na. 3Hajyhx monexynexe resume mecum H npumeHmylm 
Asoranpos 3aKOH, Hanammo, ga (mime Hocasocm ,Ixapip}ca6aa HanyH,eHOr xemijymom npeMa 
BOCHBOCTH gHpasca6na HanymeHor BOAOHIBCOM H3HOCH (29-4) : (29-2) 0,93. Ha Taj Ha* 
HOCHBOCT ,tufimptca6na HanymeHor xenHjymom jewiaxa je 93% og Hommocrir Raga je OH HaBY&CH 
ca BOAOHHKOM. Arm ce Taj MalbaK noTnyHo Hagommbyje Time mTo je oTcrpanseua onacmocr 
og 'romps. 

.13(a 6H ce gHpHsca6n epembe Henwnme nartymm nape6Ho je ono 200 =Lana.** xemx-
jyma. Ao6Rjaase Taxmix malign:Ha xenHjyma nocrano je murybe TM Hoene °Impels H3Hopa npH-
pommx racosa xojn cas;pme xermjyma. 

7) Beaux* Ha3,3yx, y tmjem je cacrasy war 3amerbeH xenHjymom,6Ho je upssc nyT 
ynorpe6sbeH 3a ocmypan,e 6ctmer nnewmt rHaypga. !Ca= ce ca noselimbent npirmexa pacrsop-
JbHBOCT racosa 3HaTHo nosehasa xpH rxbypna xojH ce cnyurra y Bogy, a ars6geseH je o6Htuntm 
namiyxom, pacrsapa 3HaTHO setae KOMPIHHe a3ara Hero nog o6Htmem ycsossma. IIpw H3na3y 
na nospumny, xaga nprITHcax ona,ga, pacmopemx a3oT noximBe Ha ce H3ARaja H iberosn mexy-
pHfin mory geJIHAIMILHO ga sanyme cHTHe xpsHe cygmae, THm emus emeraly Hopmanuom 'Tao-
Toxy H H3amm0jy Harry= „xecoHmce 6onecm". Argo ce asoT mom xemtjymom, cse OBe HeampaHe 
nojase jaxo ce chuusyjy s6or Amor° /same pacrsopnaisocra xenHjyhts, urro Haporarro Hrpa Hammy 
ynory Hog noseharmx upHTHcalca. rmyptui xojx. page 3r armoattepH „xesujymosora" Baagyxa 
:dory rca ce cnyurrajy Ha swum sy6HHe (mime og 100 m) Rao H ga ocrajy axarno gyme speme 
HC110,71 Huge. 

Hourro je rycoula „xenHjymosor" Ha3gyxa npH6mmuto TpH nyra MUM Hero rycTHHa 
o6mmor sa3gyxa, To ce y messy mom name Rune. Y TOMe je seminal mertmummat sHattaj 
Tor Hamcyxa Hog amiss aerme, rymema HT,g, xaga max xpancowajHo onalanaHse rmemba 6o-
necmma biome osome ga cnace BCHBOT. 

8) HeoH H aproH ce yrnasHom ynoTpe6masajy y enexrporemmtucoj mgycrpujn. Hps 
npona3y enexrpmme crpyje icpo3 cxxxneHe gem, Hanymene OBHM racomma, jambs ce jaxa gp-
seHa (neon) H nnasa (aproH) esernocr, mro ce nnoro yrtorpe6s.ana 3a cHeTnocHe paumme, 
Mohue HeoHose enexrpngne namne napowro cy norogHe 3a enemomuce Ha mopy H 3a gpyre 
ertrnamte nHcranauuje, jep mama Hpno Mano ancop6yje HArxosy HpBeHy csernocr. 

Apron (neer° y menu c a3oToM) ynorpe6maaa ce H 3a nyibeH,e o6Htnunc enewrpsmmx 
esjamuta. 3a osty oxpxy, 36or cBOje 3HaTHO marbe nposommumeTH Tonnure, join cy 6on.H xplux-
TOH H ReenoH. YTHpbeHo je ga, axo ce mtjamme, HanyHe THM nteomma, one AajY* Hog Hcror 
yrpoimca eneprHje same csernocrH, 6onte H3gpsumajy orrrepeheme x maoro gpice Tpajy yam° 
o6Frtme cHjantrue. 

§ 3. Raceomix. IlpoH4eH Tex 1774 r. xmcemnix je HajpacnpocTpameHHjH 
enemeHaT 3ehubme xope. Y aTmoccpepa ce Hamm oxo 23 Tx:Mamma nponewra 
miceoHHma, y cacrasy Hoge — ono 89%, y moseqjem opramammy — oxo 65%, y 
necxy ce Hana3H 53% xHceonkum, y 'WHIM -- 56% wrm. AHO kmpaqyHamo Roam-
quHy xxceomixa y na3myxy (aTmoccbepH), Hogg (mHapooloepH) H OHM Reny IlEpere 
3eMJbHHe Rope (nwroccpepH) RojH je npmcrynaliaH Haulm Hcrarnmamy, Hmmeliemo 
TAa Ha RHceouHR mona3H °Ho 50% og nenoxynHe Hamose Temanw. Kucemmix y 
cno6ogHom crinby Hana3H ce cRopo Houbytmso y aTmoatoepH ups' qemy ce merosa 
RontiqnHa nom Ha 10i- uu. Ilopem cHe cHoje HenHqnHe oHaj 6poj H3HOCH canto 
0.0001 meo om nenoxyrme HOJIHTIHHe xmceoHHRa y 3ehiMEHOi RopH. 

IlpoyqaHame mammon( npomeHa eemaaHe Rope je npelTater zeoxemuje, qmjm 
je pa3Hoj He3aH 3a HmeHa B. H. BepHagcxor (1863-1945) H A. E. (DepcnaHa 
(1883-1945). Ca rnemHurra reoxemHje 3Hamaj flexor enemewm 3a xemmcxe pe-
alamje lc* ce ogHrpaHajy y aemn,Huoj Rolm ompebyje ce penwrkunnim 6 p o j e M 
a T om a. ripe= TOMB npasHninfje je spunirm ynopebexbe pacnpocrpatbeHocrH 
nojegmnix enemenwra He y Te)Kimouva, Belli y aromcxx m npomeFrrama. 
To nponewrH i43pagynasajy ce (I § 6)menemem Te.manicxe xonalume c omromapa-
jYtillhl aTOMCKHM Te)HHHatda H CBaBit Ha Taj HatIHH 1:(06HBeHH 8TOMCKH 4)awrop 
Hapawasa ce y npomeHTHma om HAixosor calmer 36Hpa, xojm ce yam ma je jelt- 
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Hai( 100. 3a xHceomIx ciiHgaH paqyH Aaje 6opj 54,9. Ha Taj HatmH Ha geo mice- 
omixa nona3H BHme on Hanoi:lime CBHX wroma, xojH calnusaBajy 3ehtmaxy xopy. 

TenaH Ba3,gyx je rnaBHH H3B0p HH,IlyeTpHCKOT JEIo6Hjathit xmceomma. 0,4aTne 

no6mBeH miceomix xomnpmmyje ce non nplirHcxom on 150. y genHime 6oge. 
0611I1110 OH canpxlif camo He3HaTHe npHmece a3OTa H TeIIIKHX HIlepTHHIL racoBa. 
3a goamame HapoimTo liHcror xHceomma cnylimmo ce meronom pamaralia Bone 
ene}TpHLmom CTpyjoM. 

,Eto6Hjaise xuceomixa y na6opaTopHjH 3acHHBa ce Ha pa3naramy miceo-
1111KOM 60raTHX, anli penanlimo HellOCTOjaHHX• MaTepHja. 06Hqlio 3a TO CJIy>ICH 

HanHjym-x.nopaT („BegroneoBa co"), xojH ce ripm 3arpesaiby nacnana Ha KanxjyM-
X.TIOp14,71 H KHCeOHHK: 

  

  

 

2KC103  = 2KC1 302  

OBa peam1Hja je 3aHHM.TbHBa y TOM nornerly, IIITO ce oHa 3HaTHO y6p3aBa 
H Tege Ha HIINGIM TeMnepaTypaMa, axo ce y KC10 3 nperxonHo ;lona mano mauraH-
glioxcHna Mn02 , xmja xonkmma Ha xpabr peammje ocraje HenpomemeHa. M a-
T e p H j e, xoje CJIH,1110 maaran-nHoxcHny melba j y 6p3H H y p ea K-

g ki e, aril,' came ocTajy xemmcKH Henpomeli,eHe, 3oBy 
ce xa TanH3a TopHm a. KaTaawrlia aRTI4BHOCT maTepHje je

.
cneililillima, 

Tj. Hexa, Ho* je .lio6ap HaTanx3aTop 3a jenHy peaxulijy, =leer° ce noxalice xao 
TIOTIVHO HeaRTHEma y Apyroj. Hopei Tora 3a jeJHy HcTy pealcUnjy mome ce Heal 

11HTaB HH3 HarammaTopa. Taxo, 3a paanarame KC10 3  nopen Mn02  molice ce yno-
Tpe6HTH mum rBolicta (Fe203), °Houk xpoma (Cr203) HTn. 1-  5  

racoBHT KHCeOHHIC je 6e36ojaH. Y TeTIHOM H tiBpCTOM CTaHrY HMa CBCTII0-  
flimsy 6ojy H 6HBa HpHmerno HpHBylieH on marHeTa. TemnepaTypa Tonmelia mice-
oHHHa —219', Temneparypa lubyliama —183 ° . Oro 3anpehuma BoAe Ha 0°  pacrBa-
pajy oxo Her 3aripeimma tmceomma, Ha 20°  — oxo TpH. IberoBa pacrsopmliBocT 
y BOAR HMa orpomaH 3Ha'Iaj 3a onplicaBali,e mamma, jep -  npoixec nHcatba liojm 
CJIplaI Imo H3B0p eHeprHje 3a limBe opraHH3me splint ce y3 yqemhe pacrBopeHor 
miceomixa. 

XemHcxa cyurrHHa glica ib a cacrojli ce y cjegmbaBamy yrzemum 
BonoHHxa opraHcmix MaTepuja ca xHceomucom Ba3nyxa. C xemHcxor rnenlimTa 
nporxec je HcrH Kam> Ron lilimarmba Taxo H Hog 6Hmaxa. AJIH icon 6Hmaxa napa-
_wax° Telie H npogec H c x p a H e: no yrmlajem cyalieBe cBeTnocTH opraHH3am 
&mace cmrrennyje myrpe6He My opraHcxe maTeplije H3 yribeH-nHoxclina H'BOne 
npH qemy ce ocno6o1 ea micemas Bpaha y armoccpepy. Ilenoxyrma meroBa KOMI-

luma, xojy 6limue H3gBajajy oljecy HcxpaHe, HpH6JHDKHO je gBanecer nyra 
Beha on oHe xonirmHe xojy oHe Tpome 3a cHoje 

Y xemHcHom norneciy npogecH AHCalba >KHBHX opraHH3ama Bpno cy cmclimi 
pa3.THrmilim npoHecHma oxcHnagHje xojH ce nemaBajy cHyna y npmponm Y y>xem 
cmHcny petal, no oxcHgaimjom ce nonpa3ymesa cjerlimpaBaibe maTepHje ca xH-
ceolimcom. Kaxo je oBaj jegaH on Hajamnumjlix xemnamx enemeHaTa, OH mune 
HRH maibe eHeprwmo pearyje cxopo ca cBHma ocramm enemelinima. Axo OKCH-

gamija Tege H3gBajamem Benlixe Konlitilme TormoTe H cBernocrm,'oHa ce o6Htmo 
3oBe r'o p e ib e. lipogeof oxcHnagnje xojH Teicy narano 3aBHcHo on xapaxrepa 
maTenHje xoje ce °mammy 3oBy ce — pbaibe (3a meTane), pacnagame (3a oprau-
cue ocrame) HRH Hajliemhe npocro oxclinagmja. 

CBH oxcHganHomi npogecH Tog mHoro eHeprmlimije y tmcrom miceommy 
Hero y Ba3nyxy. HanpiiMep, gpsHe xoje lima Ha Ba3nyxy pacnnamTH ce y xliceo-
liffily H caropesa jamlia nnameHom. Ocw miceolilixa, on MIX 6e36oj1mc racona 
'writ ed>exaT naje a3oT-cy6oxcHn, xojH ce cxopo Hman He cpehe y npaxcH. IIpema 

• 
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34 	 II. Basoyx. Kuceolax 

TOMB npo6a ca yncapeitHm Apt:mm..0m cnyscH seers Ka0 AOKa3 	je rac lath, 
HcnaTyje 6au1 xxceonHx. 

Hajo6HEnntja npumetta tatceomnal je. A 06111albe mama= TemnePaTYPa 
Tpe6fntx 3a Tonmetbe nnainne, tcHapna Nut. Ose TeMnepalype nocrsomy ce 
peHasbent pa-minimax airopJblIBIDE mama (soAoinuat,cwher raca inA.) 
maim He c sa3Ayxom, neh ca Internm xnceoHintom. Hapo 	Denim,  apt 
Hma ynozpe6a mettle tutceomma H anerHneHa (Temneparypa nnameHa je atco 3000 
3a 3aHapHsaH.e H cextemie meTana. YAHcame wror iniceompta.npumesyje ce 
menHummt npm Hextim Tponalmia. Bpno je manta wampum npatesa 
mum (mitt sa3Ayxa.o6orahenor ca xxceomncom) 3a nosehame inneHtnrrets 
Hajsasantjxx Tetatononnotx nponeca meranyptnice H xerfutcxe HHAycrpaje. 

YcneA pa3H0BpCHHX Hpowea oKCHHaHHje (yrnamtom piHeallba H pacnaAtuka 
xxceoHtnt cranHo npenamt 113 CH060AHOT y Be3aHO came. Hum xoniptima 
6o nor ICHCCOHHH3 ocraje npatcrwato Hcra, jep ce meros manatic y al./40(4)e 
Haxnatabyje 3axsalbyjyhm scHsomoj aterHsHocTH &mama. 

Y caAannbest reononmom nepHow xpyscethe tatceontwa je ammo yrnstsH 
3a Asa enemenra — yrTheintx H BOHOHHK. Y crHapamy 3P-MflaHHe xope }MOTH RH 
MUM je 6Hna MHOTO pa3Hospamja, nourro je ox 360T lbeltBOT KOHIP111HC/C0 
lipeoBnabKaatba H Benme Haug;Ke aximmocii! 6H0 OHO (Mama, y oAH 
'Tema 'come ce °wet:Kamm csa Rama HcropHja ocranxx enemeHara. 

A011Yne 

1) Axo ce weJIH AO6HTH AMMAR H panHomepHa crpyja rurcecourna, onto ce KC1132  A 
Aaje ymecro MnOi  HcrynaHa, 10,munacica co. AlW ce y TOM cnymajy mops jame aarpersarn. Ko 
npewisrunr paAosa He cme ce 3a6opaTurrn, Aa roiceormx, KOH ce Aothsja pasnannbem KCIO 
mecTo caApHai warone xnopa. 

2) KHCCOHMH ce y na6oparoplijm mome Ao6wrn H 10130M Apyrmx meTorra oA minx cy Haj 
sroAHHje cneAehe: a) cia6o sarpesane HgO runt KA4110 4  6) sarpetmube HoHnemporranor pa 
crnopa xmopiror xpema y npHcycray xp6anTosHic Comm, nprianmormo Ao 80"; ro) Amjcrso Bon 
Ha Harpujym-cynepoxcHA y npHcycray xo6arroinnc coax; r) Aejcrso pa36nameHe £130THC Km 
Mlle Ha cmany jeAHavanr Tenunicroix Aenosa Ba02 H PbO,; A) Aejoso jeAuocmHcneHe enexTprimff 
crpyje Ha nom xoja caApHor H,SO4  RAH NaOH (HcrospemeHo ce go6lija H soAC4000. 

3) 3a no6Hjarne KHCCOHHIGI ripH TepCHCKIIM PRAOBHMII 3TOAH0 je LIOCAYMUITH Cc CMCWO 
OA 100 Tenourcrour Aenona KCIO3  ca 13 Tessurcrunr Aenosa MnO, H manom HOAHMICHOM ynneH 

npauume. OBS1 cm= — T.3B. OHCHreHHT npg MIJI.CM)Y nogg 
tae Aa Hsnsaja rarcecoutx. Axo je noTpe6Ho Aa cc oTcrpamn CO, sum 
jerm rac ce nponyurra xpos cyA ca BARMCHWA raweHHM KPCMOM. 

4) 3a myasube maceornixa Rao H Apyrrix racosa xojn ce pacrsa 
pajy y BOAR y He3HRTHHM HOJIWBUISAR H HO* He crynajy C 160m y xe 
mircxy peruunijy, oGrimiro ce ynorpe6a4tHajy racomeTpx (cm. 15) 
1.130ma ce PYRYie Ha 'cneAelui Hagen. lIperxoArtO ce omope CJIREIHH 
A H B H cyA ce xpos aerial( B Harrhur BoAom AO spxa. &TIM CC 
CJIEWHHe 311THOpC, ii3B8Ali ce sanyniam 1f3 OTHOpa T R y racomerap 
yneAe nes xpos xojy to nyuns rac. YROAHHO ce pyA nykur racoM, 
JIHHO BOAR HCTWIe H3 arsopa. KaAa ce cyrr (Him }HMI:HE ;go) HRH 
raCOM, omop T ce_Ao6po 311TBOPHy y AMER 'E co cHna BOAR H OMR 

ce CJIRBBWI A. Ha 	 racomerap je spHnpenubea 3R paA: AOBOAs 

Ho je crsopHTH caroling B Aa 6H cyyja raca novena Aa HerHme KPO 
onaj °mop; c-rpyja raca MOWC As ce peryninne =Tom CARBHHOM 

5) Benue KOAHMHBC HHCCOHBICR ce 06sonro mysajy H Tpancnop 
Tyjy y TCMHOM CTIWay. 3a Ty aim mace Hapomirrn „TCHHOBH" 

sanpounie oA ue.xonwo Aecennut IGLTIOTPRAIR AO liCKWIHKO ACCeTHH 
TOHR. TOM 3a mysane KHCCOEIHICA je pelunnijewr xspaherr 0A mYro 
meonnir (o6nmHo y o6Juncy norm) HOOK BIWA HR ncHCtixma y omoTamy o 

raosAeHor alma. rillOCTOP H3MCby JIM= H OMOTaMa HanyweH je MarepBjoMl HOjii AMIN ammo 
Torun:my (unbaxa H Ap.). Tem( y Hcnparnrom eralbY He ry6x Inane oA 4 weti Ha 1 Tony mice 
y Toxy oA jemor ears (Hcnapassune xpos mop Hit ropinez4 AellY)• Omani TeHKOBH' capice 
sa mysaibe H TpaHcnoirroHame sehnx KOAHMHHII Temnor HasAyxa. 

Ca. 15. racomerap 
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Ca. 16. Hajnpocraja oaonalop 

s•*. 

g 4. Oscu 

§ 4. 0308. ronime 1840 no6Hisena je raconnra maTepHja icoja ce =Io-

ta= OA Tp0aTOMH if X MOSICICy/la 02,11 ICOla ce 3HaTHO paarnucoHana no oco-

&mama OA 06H0HOT 1CHCe0H11.Ka (02). HOBH rac xojin je4Hmao icapaxTepucraqms 

mole Ho6Ho je Hamm 0 3 0 H (Tp0101 „MHpH11103a13H "). 

C.JIH0H0 oftwom xHceoinucy 03011 je x e H H C x enemex T. Axo 
Heim e.nemeHT moxce nocroji" y Hexontixo pamittrimix o6nHica, off ce mut 
30BY 

anoTponcxe monx H xanHje naror enemeirra. Hpema Tome, 

03011 je anoTponexa monticluncannja xliceoHinca. 

raCOBHTH 03011 je cHernonnaile 6oje, y Teqnom craiby nocraje Taanionnas, 
y qiiperom cxopo upH. TemnepaTypa Torubeiba 030Ha je —250°, Temneparypa 

icbriatba —111 ° . Y csa WI" arperarHa CTalba 030H je y cTitiby na IIPH wispy 
excnnonnpa. lberoria pacrHopmmiocr y How! je mHoro "mix' OA pacritopmaniocrg 
xiiceoffinca. 

Ha 3e.M.11,11HOl nonpunnes 03011 ce yrJIaBHOM c-rHaps H' enexTpxquom npaiic-

ibeiby 3a Hpeme anyje H npH otccHnitimjii Nemec opraHCICHX marepHja. Y Beam 

c THM He3HaTite HantiqiiHe 030Ha o6ionio nocroje y Havyxy 6opoimix H:iyma, 
ce maw= cmona on npsera 3aritra Ha mopcxoj o6aiio, me ce oxciminny wire 
H36aqeHe Ha o6any. Mane icanisnme o3ona y, Hawxy 6narcyrsopHo yrntly Ha 
IlayACK0 - 3,apaarbe, HapoiniTo 1COA o6clibeiba opraHa 3a AHCalbe. 

03011 ce Hajqetuhe Ao6Hja ,nejcri3om Tumor enexTpimor npaHabetba (Imam-

)babe 6e3 Hapinnia) Ha TaCOBHTH KHCe011HIC. 3a Ilberoso no6HHaibe y na6opirro-

plijahla ynorpe6nisHa ce anapar 030HaT01:7 — Haim je cxemaTciat 11p111C1139H 

csi. 16 (Epajem Hama Cy Be311BH 3a 110.110BC 

intnyitTopa Hilcoicor Hanoi's). Tamp enexTpa-
Inio npanabeibe spun" ce y npocropy H3me4y 
3111[013a yHyrpauirber 11 cnonaber CTaKINHOT eh, 

cyna• KHceomx, K0114 H3.11a3H 113 030HaTOPa 

canpm" He100111.K0 nponeHaTa 030Ha. Iberoso 
crHapathe je npaheno cmaxemem 3anpemme, 
jep nperaa peaxixiji" 302  = 203  on 3 3anpeM}me xxceomixa no6Hjajy ce 2 3tutpe- 

MHHe 030Ha1-3 . 
03013 penaTininio IlaK0 crioxratio ripena3H y maceoHinc, npu qemy je Taj 

npenaa npahex 3HaTHHai H 3 g B ajamem exeprHje. Hpema Tome, creapame 
030H14 He3aHo je c ancopnnujom Hcre xonittnine exeprilje. OBaj 3arichriaic Heno. 

'cpenHo 11p0113H0a314  , 113 oniuTer npHinnina Tepmoxemilje, npema 1COMC p H 

cTsapan.y Hexor jenHibeHia ancop6yje ce (HaAHaja 

ce) Tagil° HCTO TOJIHKa KO0H0HHa eneprHje, KOJIHKa 

ce H 3 nisaja (ancop6yje) npn iberosom pa3naramy Ha 
nona3He npoH3rione. 

Cam miaj npHinitin je y cymTHHii canto cnewijanaii ciiytiaj onmTHjer 3axoHa 
npHpone, 3aKoua o odpoicamy u iipeifiecipatby eueNuje: eHeprHja ce H e 

moixe 1111 03 tiera CTBOpMT.I3, HHTH yHHLUTHTH 6e3 Tpa-
ra, anti ibeHH nojenHHil o6aHnH mory npena3HTH 
jegHti y npyre y cirporo ogpe 1P eHHM CICHHBajleHTHIIM 

OAHOCHM a. 
rope nomeityra ulepuoxemuja nocrana je camocranHa rpaHa xesincxe Hayxe. 

0Ha nporlasa eilepreTcxe npomeHe macrame no" xesincsam nperHapaiblima. 3a-

BROW OA xapairrepa npoHeca H yowl:5a non xojama OH nocraje, exepriija mome 

na ce H3,71Baja H ancop6yje y pa3JIHMHTHM ofiniumma. AAR C o63Hpom Ha exam-
HaneirrHocr nojeninxix o6nica exepruje cm" 01114 31017 ce 03pa314TH y Tomo:mot 

jeniumgama. 
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36 	 II. Ba3ayx. Kuceouwc 

OHe petualltje, tcog minx ce oczo6a4a TOUJI0Ta aosy ce enotilepatt peaquj a °He Rog Rohm ce ancop6yje ,Toruana — enaotilepuse. 143ABojeua }um Moo 6oBaRa minimum exepraje mcoice Aa ce yHece y jegHatllmy peallngje, upt4 
ce ona ysex ogHocH Ha oHaj 6poj rpan-monexyga OM= rpahl-MMUO salving xojm ynamt y je,axagRay. Taco, xoA peaxgaje =walla o3oHa 6Htte: 

es-summits peasimrja 

203  = 302  + 69 mart 
4— 	  

emarephma peartuzja 

H3 jegRazzxze ce WW1, Aa ce nPli Paanartniq (FrBaPalbY) ABa rPaN1-MOJIelty o3oHa (96 ep) H3gsajajy (ancop6yjy) 69 KKR.. 4. 
CaMa jegmbella xoja ce crsapajy c ocuo6a1)affem eHeprmje, 3osy ce e r 3 0 

r e p m H a, a oHa, lc* ce crsapajy c ancoprnatjom etteprnie eugo T e p 
in H a. Czmuto 03oHy, ettuarepmHa jegmbeisa Hmajy ysex rellaby tat pasnaramy H TO yrontmo sehy, yxonHllo cy smile ettllorepmHa. Csa cy oHa, npema Tome 
smue-mame H e n o c T o j a H a. llnati, no mammy, oHa cc mory *qua 
AOCTa gyro, jep nog o6HInnim yenosHma pa3nartuse 6Hsa y sehnim cnyitaje 
spno cnopo. Hero ce OAHOCH H Ha caM 030H, HapottHro axo Ce HanaaR y cme ca IGICeOHHICOM. Y mix) pee MIXT 03011 je HataHpegHo eXCIIJ103HBaH, H 3a je pag c HsHN1 seoma onacaH. 

03011 naxo gaje jegan ATOM miceomix' a H 36or Tont je spno j a x o ox 
cHgallHotto cpegcrso. Taxo 03011 ripen:taps y oxcHge cuo130  cHe in 
(ockun Au, Pt H Ir), cyncturre oxcHgHtue y cyncbare, amointjax npesogH, y a3 • ram H a3orHy micenHlly Hrg. ryMa ce nog gejcrsom 03o11a He061111H0 6p3o paaapa 
a Amore gpyre oprallexe marepHje (Hanpnmep, anxoxon) npH gogllpy c Haim 3a 
nane ce. OBa 1.13y3eTHO Benma oxcHgallHoHa aKTHBHOCT o3oHa 11 jecre ff•eros HajxapairrepHerwillaja xemmtat oco6HHa. 5-7  

/.1(onyze 
1) lipocetura xwurnma 030HH - y Ha3nyxy 6nx3y 3enusHHe noripunme je Hewn mana 

semi ce Ha 0,000001 3atipehunrciarx %. lIenoxynHa rberosa HOMPIHHH y armocitepH ortrosap 6H cnojy raca OHO 3mile npri6nrwaro 3 ALM .116.1b11ue (rum Hopmainurm ripHrucxom). ]'JIBS macs o3oHa Hana3H ce y SHcomm cnojesirma sa3nyxa (10-30 Km), rrre ce OH crimps 113 HHCCO Ha paxryH eneprnje ynTparby6rmacnix apaxosa Mina, TanacHe Arica= no 1850 A. Aejcrso mastic Tanaca (2000-3200 A ca maxassymom Aeicraa rrpsr 2550 A) ,Hacraje, o6panro, psalm O3OHa. Ha Taj Hainan, y aTmocitepH nocrojil noxperna pasHorewa Hsmeby nporreca crsapam 
pacnanarsa oaoaa, Ha turje ce oripwasarse rpm= oxo 5% genoxyrnre cpmese erreprHje ycme 

perm npema 3emna. Ancopmwja xpancoranac:Hor spagasa cymla on crpaHe 030Ha Hma spno BCHHHH 6H0.110111KH 3HEVIaj: axo 6H OBH „Tsprw" sparw cno6onHo CTHTJTH ):(0 3e/ILTbHHe 110Bp11111HC, °RH 6H 6p3o ymnuTrum can BUIBOT Ha H.0j. 030H Hma maxcHmym ancopmwje H y mstpanpsenom Reny (oxo 10 11) xojH onrosana TonnoTHom 3palreiby 3emise. 
2) Behr! Ham man,H nporreHar 030Ha Hanaam ce y wrceommy icojm ce crsapa npn paanararsy 

pammx nepoxcHrumx jenmsema. Marbe wunwHire o3oHa mory ce =6H= npu cna6om 3arpe-Hinsy (y enpyrieTH) amomtjym-nepcywinna ca xormemposanom H3OTHOM KHCCHHHOM 113111 Aejcrsom HOBT(eHTpOBSHe H2SO4  Ha BaO,. Ca no6przm nprmocom same on 20 Toss:Roam % 03011 ce Ao6Hja y sehrim Hainiqmiama enexTponnaom xormarrposamix (40 Tessancynx %) Boger:six pacrsopa xyropHe rarcenHae Ha MICHHM Temneparypama (=nom —50 °) x non cmarseHirm M3H-THocom (0,1 atT4) 

Hon Hopmamwm npwrruncom o3oHa 100 aanpeMmia wine paersapajy Ha o6rouroj Temne-
parypH oxo 45 3anpenuma (moor raca. Yrzeu-Terpaxitopmn je join 6msx par/impair 3a 030H, jep jerwa zserosa 3anpeauma non mcnim ycnosHma pacrsapa rpit 3anpenume 030Ka. OBaj pacrsop Hma nervy unsay 6ojy. 

3) Aywe 6aszerse y aTmocrbepn lnrja xcorgemparrHja o3oHa 113110431 nwr6mnicso 1 : 1000000, Haa3HBH HepHo3y, ocehaj 3amopa H rnaso6msy. lips BehHM xonneuTpariniama nope.14 OBHX cHmnroma HacTaje nospahame, ximaarserse H3 HOCH RHO H 3flIIH.Tbelf,e OMMjy. KOA xporHizr-HHx 	030HOM mome ce nocreneno pasHETH macHa nereirepanftja crrama aumnrha. 
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§ 5. name epyfie jeaumema 
	 37 

4) „lbrrarbe 110.11W1HHe TonnoTe xoja ce Hagsaja 11.71H ancop6yje npH XCMINKIIM peaxim-

jama Hama je KOMLIJIHKOBaHO, jep 3ajeggo c xemisausa npoixecom nemasajy ce H (1)H3Htnce no-
joie xoje HcTo Taxa mory na ymory Ha TephusucH geo nponeca" nHcao je J1. H. MeHnensejen 1875 
ran. Taxa, Hanp'map, Ha nenoxynno HarmajaHse H.in3 ancopnntijy eHeprHje npH Hexoj xemucHoj 
peapamjH 3HaTHo yTHme npena3 maTepHje 113 jegHor arperaTHor cTairba y npyro, jep cy CBH CJIHtIHH 

npcna3H seam{ ca usgsajobem KKK ancoplumjcom exeprHje. 
Y TepmoxemHjH arperaTHa cTama Hamm= maTepHja H go6HseHnx npoHasona (mama-

sajy ce Ha amends! Hamm: ePopmyne nog ycnosHma peaKIHje tape= maTepHja 6enence ce y 

yrnacum 3arpagama, Tetnnix — y Ben:111MM (um yonnrre 6e3 maxse sarpane) .a racosirrfix 
— y maim 3arpagama. ApyrH Hamm o6enewasama arperamix craw Ho* ce memo ynoTpe-
6.m.asa jecre crasmalbe nonenmx cnosa thHXOBBX Ha3Hsa — (r), (T) H (xi) — y sH,azy Hmexca 

CHIPIHO xao xog 4opMyJIa. 
Tepkoxemllcxe jenHatiHHe ce o6Hxmo cpatryHasajy as jeHall rpam-monexyn no6HseHe 

maTepHje. Y sem c THm peaxn,Hja pacnagama o3oHa mune ce Tepmoxemmum HamicaTH Ha cne-

;OH Hamm: 

2/3  (03) = (03) + 23 mazis 	113111 	$/8 03(r) = 02(r) + 23 locara 

Axo HTicy gale °mane 3a arperama mama maTepHja xoje Tian y jeggaxnuiy, mina ce nonpa- 
3ymesa na ce oHe Hana3e y MOM o6funcy xojH Hm onxosapa no ycnosHma Taxa pealunde a axo 
osH ycnosH HHcy o3Hamesu oHga no o6Htnnim ycnosHma (co6Ha TemnepaTypa, aTmocci)epciat 
npHTHc.ax). 

5) lipawrxtma npHmeHa o3oHa 3acHosaHa je Ha merosom jaKOM oxcHgarwoHom Aejcmy 

xoje ce Hcxopmanhasa y HH,nycTpHUT H npH KoHgunixampakby sasgyxa. lioxa3ana ce Tanabe 
moryhnocr HcxopHathasarba o3oHH3osaHor sa3gyxa 	seHTH.nauujy. pypumca. 

6) 030H ce mance KBILHHTaTHBHO goxa3aTH (y oTcycrsy sonomix-cynepoxcuga) nomohy 
upsene naxmycose xapTaje HaTonmeHe pacrsopom KJ. 1:(ejcn3om o3oHa npema jeguatuum 

2KJ 03  + H2O = 2KOH + J2 + 02  cTsapa ce KOH (oit tiara xapTHja nonnasH) H h Koji( 
ce mama goRa3aTH nomohy cxpo6a. 

3a noxa3HsaH,e 030Ha y cmeum c napaMa sogomx-cynepoxcHga mows ce ynoTpe6HTH 

xapTHja HaTorubeHa pacrsopom MnC1 2 . Osa xapTHja y npHcycrsy o3oHa nompqm, gox Bagmen- 
cynepoxcHn Ha my He genyje. 

7) KsaHT0TaTHsHo ogpetHsame 030Ha Bp= ce (Arum Ha Taj Hamm, urro ce oupetena 
sanpenuma raca nponycTH xpo3 pacrsop KJ KOH canpHal 6opaxca (page crsapama cna6o maul= 
cpegraHe). IIps THm ycnosHma 03011 ce nornyao sone no peainutjx: KJ + 03  = KJO3 . Ogpe- 

;WHIM xonxtunly crsopeHor RanHjym-jogaTa, mama ce naxo =pampa= xonatuma o3oHa. 

§ 5. Tname roam jexpubeisa. IIonena xemmcxxx enemeHaTa Ha me 
rpyne: Ha meinane H Hemeirsane (pamje meranonna) 6H.na je HaroseurreHa Beh xpa-
jem XVIII Beim. Paamfica H3Mel)y Haix liana y ots4 ripe csera, Rana ce nocmaTpajy 
immix 4H3Hime oco6HHe; meTanaH cjaj, xosHocT I3 TernABocr jecy o6Himo 
xapairrepHcrtmHH 3a meTane, gm( HemeTann Hemajy oco6HHa. AgH Hnax CBH 

OBH CTIOJBHH 3H311,11 Hncy 6nin3 rnaBHH xpHTepHjym HpH onpOHBarby Aa Jm ene-
meHT nrnmana jenHoj HMI npyroj rpyrn4, Beh je TO 6Ho xemHout Raptucrep npo-

H3Bona, KO* cy ce Ao6HjanH Rao pe3ynTaT peatuTHje H3m0y razor enemeHTa H 

fatceomma H Bone. 
HpH cjengEbasamy enemorra ca xxceoHmcom y xontrqxpama xoje oArosa-

pajy BaneHTHocTH no6Hja ce oaccuo razor enemorra. no jegium oxcHAH Hmajy 
pa3He HasHse. Axo enemeHT rpanH c paiceoluncom caito jenHo jenkut,eibe, oHna ce 
0110 30Be npocTo oxcH A. Tax° Li20, MgO, Al203  jecy oxcHAH aHTHjyma, 
onHocHo marne3Hjyma, 0,g110CHO anymHHHjyma. AKO Cl] 3a Heim enemeHT Homan 
mica pa3Ha mama, oHna ce maw, xojH canpncH penaTHsHo maw mummify 
xxceomuca, o3Hatiasa KaTKEW ilogancom Boxana „o" .T11111111CKOM Hopeuy Ha3HBa 

enemema, a oxcHn, KojH canpnaT Behy HOJIIItIHHy laiceomma, o3HaTzu3a ce Ao-

namom soxana „H" . 1-11111pHMep, 0120 — xynpo-oxcHn, CuO xynpH-oxcHn 
FeO — cbepo-oxcHA, Fe203  — cbepH-oxcHn HTA. OxcHAH y xojHma Ha jenaH aTom 
enemema nona3e Asa Ham Tpx aToMa xxceomma tieCTO ce Ha3HBajy AHoxc H- 
A H Him TpHOKCHA H. HallpHMep NO2  — 330T-AHOHCHIA, CTO3 — xpom- 
TpHoxcHn mg. Axo, Haj3aA, enemeHr rpann Belies 6poj =mina, oHna ce ocrami 
Ha3HBajy o6Hlmo a H X H ApH ,a H M a OHM xmcenHHa, K.* nocrajy xana BOT(3 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



38 
	

Ba3dyx. Kuceolax 

Aejelsyje Ha IbHX. Kao npamep mom nocapform aaar Koji! rpami ner mama 
N20 a3or-cy60xcHu, NO 1130T-MOHOHCHA, N203 1130T-TpHOKCHA HIM maw 
a3crrac-re xxcenme, NO2  a3crr-guoxcHu H N206  a3or-norroxcan HJuf mum 
a3ome xHcesnme. Ilocroje H arcrynama OA ose Homemcnarype. Hanpxmep, je- 
ukusema cacrana E 203  Ha3HHajy ce Rama); „ceciu3H-oxcHunata"; y OBHM cayna- 
jamma, xaua enemenr rpaAs Asa ()Kama EO H E0 2 (eAe  je E — oMura o:3Haxa 
enemenra) npsH ce o6H‘mo 3ose moHpxcng, a Upyrx — umoxinug. Hanpnatep: 
CO — yribeH-moHoxCH,g, CO2  — yrzea-utioxcHu.* 

,Ilejc-mom Hone Ha maw Bac-rah,  xHApoxcHux ouronapajytnix enememara. 
IIpH TOMB meranam mow Aujy 6aae, a Hemerampa xucenme. Cam npouec 
cacrojH ce y cjeumbasamy soue ca ASTIThi oxcHuoat: 

Mg0 H2O = Mg(OH)2  6a3a (marHeaajymXngpoiccHu) 
SO3  + H2O = H2SO4 mcenHna (cymnopna micennna) 

. Ho npaHH.ny, HmeHa 6 a 3 a uo6n.jajy ce Ha Taj HaLIHH, HITO ce nineny 
enemenra uouaje 'petit xxupoxcHu (cjeumbaname ca Hugom). Hanplunep: 
Mg(OH)2  -marHe3HjyanumpoucHA, CuOH — xynponHupomnA, Cu(04)2  — xynpirmupoxcrul HTZj. Ocam OBHX HmeHa nocroje 3a Heke 6a3e H Inirro eaumpH-
cxa HmeHa. Taxo, HanpHmep, HarpHjym-mupoxarkg ce gecro 3one myra coua 
(xameHa coga). Belnnia 6a3a je cxopo HepacrnopHa y Boum. One xoje ce ,n;o6po 
pacmapajy (yrnanHom NaOH, KOH), 3ony ce o6wmo alucanujama. 

Y cacraH monexyna cHaxe 6a3e ,yna3H meran H H3HecraH ,6poj panmxana 
OH, 3aHncHo ou BanenTHocrli merana. 3Hajyhm, ua je angpoxcHn jeuHonanarraH, 
nano je 123 Itopmyne 6a3e Habil BaneHmocr merana, H , o6parHo, npema Banesrrno-
cni merana nanHcam 4)opmyny 6a3e. Bppj y monexyny nocrojehmx xnupoxcHna 
noxa3yje eanelaTaiocia 6a3e. Taxo je NaOH — jegHoHaneama 6a3a, Mg(011)2— 
ABOBELTIeHTHEI HTJA. (HRH jeBBOXHApOKCHJIHH, ABOXYWOHCHnHa HT,11). 

Hmella K H c e n H H a H3noue ce oA Hmena OHHX eneMeHaTa xojH ' Tax 
rPaue. Hauplimep: H2Cr04  — xpoama xmcenkma, 1131302  — 6opna xHceama 
Hru. AKO enemeHT rpagH ,upe mcenme, HoHX0B3 ce Hama -pa3nHxyjy no HacraH-
gxma: one mcenkme xoje caupnce mune azHceonana Hmajy nacrasax Ha HMI oea, 
mice-Time ca malbom xonfsurnom ft:mem-Um Hmajy Hacrmax acaia. Harrprimep: 
HNO3  — a3oma, HNO2  — a3oracra, H2  SO4  — cyMnopna, H2S03  — cymno-
pacra, II3As04  — apceHosa, H3AsO3  — apceHacra xmcenma Mara HeIuma 
kgicennHa Hma y mom cacrasy mceoluma (mu H cam Ha3HB Tor enemelira), 
max nocroje H mime xvicenHue xoje ra He caupnce. 14meHa THX 6ecia-Keokusnum 
xHcenHHa uo6Hjajy ce Ha raj Hamm urro ce HmeHy enemeHra uouaje 3anpuierax 
eodouutota; HanpHatep HCI — nnoposugomitula Fuiceinina (coHa), H=S cym-
nopnouownia kuicesuma nru. 

Rao arm ce mum, monenynH csHX Puiceniffla Hmajy y CBOM cacrasy B 0- 
AOHHH H HHCeJIHHCKII OCTaTaH. BaneHmocr oHor pan:mama monce 
ce y nehinui cnyciajesa oupeuram HenocpeAsu Mena 6pojy -aroma BOAORKKa y 

* Ilomeara Homealcaarypa mama cmopeaa je 6e3 cucTema a ama 'mom ileao-
crams. YornuTe, pamonamta HOMeicKiiaTypa 6Hnit 60 eaMO Taian HomeraulaTypa aeoprsuicmix 
jaanbensa, aoja 6a npormulamma H3 HAIXOBOT CacTaB a, jep 6a C31110 y Tom caymajy c B H-
E o at jemmeasy of roaaparro noTayao oapebeHo Hate. 3a caccmge 61ina 6H paomonanaa cnemeha 
Bomemumma: 

E10 EO E102  E01  
cy60aeng malt muTpaolcala ,oBoxcHg 

BP, 
mmarnaccag 

E09 
 Tpaomata 

E.,07 
 mixemuccara 

BO, 
TeTpcaccmar 
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Meran 

KHceoHHE 

OxcHA 
meTana 

-f- 
Bona 

Hemeran 

Knceomin 

°Kam 
nemeTana 

Bona 

Kncennna 

	 CO 

SO3  

MgSO4 

H 2SO4 

Mg 

MgO 

Mg(OH) t  

KHCeJIHH14. BaReHTHOCT cantor HeMeTana, xojH rpamt xxcenmy y 6eciatc.eoHatnunt 

mice.rintama mixt ce o6Himo gHpexTHo 113 otopmyne; xoxt Paiceoffirnmx natce.mma 

BaneHTHocr ce monce Hatm, axo ce Hma Ha ymy as je Hommix y H,HMa acopo yBex 

Be3aH 3a tuiceomix. Bpoj aToma BOX(011111Ca, 140jH ce wry 3aMeH,HBaTH meranom, 

ox(peyje 6amociii KHceJIHHe. Taxo je a3oTHa tcHcengHa jegHo6a3Ha, cyMnopHa — 

nBo6a3Ha HTxt. 
Y3ajamtnint gejcrEsom 6a3a 14 xucentma (peaelfuja HeysTspanucama) Ao6Hja 

ce co H Bona, HanpHmep: 

Mg(OH)2  H2 SO4  = MgSO 4+ 2H20 

Hpema Tome, monetcyn COAU cagp>xn y CBOM cacraBy meTan H x 14 c 

H H C Ic H ocTaTa K. 3Hajytat H,HxoBy BaneHTHocr, moxce ce JIalt0 cacra-

BHTH cpopmyna COJIH, a axo je n03HaTa tpopmyna H BaneHTHocT jet Hor ibeHor ca-

craBHor gem, naxo je oxtpew4TH BaneHTHocr Apyror. 
HmeHa coat" ce go6Hjajy OA HaTHHCKI4X Hmexa e.nemetrra, Hanpumep, KNOB  

— nasnijymifirrpaT, CaSO4  — nannnjymcyJnbaT, NaC1 — HaTpkijyrocnopmx, FeS 

- cyrKintn rnoncba nrn. 
0Anoc H3Meby cacTana coax, xncemina, 6a3a H Boge mowe ce 3roxtHo H3pa- 

:3HTH OBOM CXeMOM: 

BOAOHI4K 
soma 	 xacernma 

KI4CEJIHHCKI4 OCTATAK 
6a3a 	co 

METAJI 

Y maim cartajeBHma, 'calla 3a HeyTpanHcame 6a3e HHje y3ero AoBoamo 

luicenme, jeBBH Leo ibeamx xitnponcana ocTaje ne3ameisen inice.unncialm ocra- 

rIpn Tome AO6HBeHe COJIH, xoje HMajy y CBOM cacTaBy 6a3HH OCTaTaK, 30By 

ce 6a3Ite coma. HanpHMep: A1(OH)SO4 — 6a3nn anymnEnjym-cyncbaT, Bi(OH)2  

NO3  — 6a3nn 6H3MyT-HHTpaT HT,EI. 06paTHO, KaAa HeMa A0B0.11.1-10 6a3e, mory ce 

CTB0pHTH eucem COJIH, tcoje Hmajy y CBOM cacraBy B0;4011141( He3ametbeH meTanom. 

Hanpumep: NaHSO4  — mice= HaTpHjynt-cymbaT, KH2PO4  — xHcenE icanHjynt-

tboubaT HTg. OluirneAHo je Aa 6a3He CORM mory nocrojaTH camo Icon nonirBaneHT-

MCC (nontockmpoxcHnin4x) 6a3a, a 'mem — camo ROA nonH6a3mix xuceninta. 
ate rope H3noweHo no rurratby npoH3BoAa oxamaugje merana H HemeTana 

momce ce npernemio npeTcrararm cnegehom cxemom: 

OBa je cxema &Ina pa3pateua join xpajem XVIII — notiencom XIX Beim. 
0Ha je pa3jacnnna °mime mmeby pa3n1'orrnx rpyna jenmseiba x Time je oJia- 
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II. Dasayx. Kuceoutac 

rpana BeJIHRy UO3HTHBHy ynory y pa3sojy XeMIICICHX 	 je ORB. g 
Home H ycnopHna oBaj pa3soj, jep ce cmarpana ymBep3anHom H o6asesHom 
cae cnynajeae. ,OBaj ce unman yrHgaj Hajjame HCTIOJE•HO npfunfRom ggcRycsi 
o xehuicRoj npnpong xnopa: oBaj Ayr° pee anje nixanasaH 3a cam 
enegeHr H cmarpax je ORCHAOM Heicor xunorermllior enemevra „mypHjyma". Os 
je runsexo canto 36or Toro nrro ce P;pywasje ancy morne o6jacinrrx mcene 
6HHe core lowenHHe, jep je cxogHo cxemH mica xHcemula mopana no-
cm= Cje.,IIMIBEUMIIBeM mama Hemerana C BOAOM. 

Maga ce rope ifasegeHa cxema mome . cmarparH Rao TIMM, Amite je rpe6a 
nocgarpara camo Rao H3pa3 rpaHnqHux , cnynajesa y3ajaMHor „irjcrsa 
enemeHara ca RHceouHRom H BOAOM.• 3axsanyjyhm pa3Bojy HayRe o crpyRrypH 
aroma H goneRyna, no HirraH,y geranium H Hememmna oco6ana enemeHara, Befit 
je cag moryhe xy6me H ornurnje npHcryname OBOM npo6nemy. 

§ 6. thicTa maTepuja. lipairrwtHo Beam Hamm =Tame, xoje ce nocraEuLa 
npH pa3Ham xemHooux pagomma, jecTe remise x1Hcr o" h e marepHja. Ogpe-
hyjyhH, HanpHgep, nyrem axanme cacraB Hexor jegmbena xoje cagpxot MHoro 
Helm-who, gory ce ,406HTH TaKBH pe3y.nrarH RojH 6H Bogxnu norpeumoj 4)0P-
gym. Ha raj Hamm mome ce JIEIKO gecarH, ga ce pate go nornyHo norpeunstx 
saxTbygaRa H npH nporiaBamy KapaicTepa TOICa xemn000t peasamja rj. !dome ga 
ce go6Hje Horpeuma npercrasa o oco6HHama enemeHara KOJIi y H.Hma riecrsyiY-
Beh H3 Hasegemx npHgepa BHAH ce ga Mare pHje xoje ce yncrrperomasajy Rog 
xemHoon onepanHja, mopajy 6HrH gOBOJIMO tmcre. 

Kompona Tmcrohe marepHje MOH 6imr, yonnrre roBopehH, H3Boneua Ha 
nett Hamma: non83ehif og meHor cacraBa Hum og men= o c o 6 H H a. 
Y npaRcH ce ynorpeftasajy o6a Hamm ynopegHo, jep ce MIIXOBH pe3ynram 
geby co6om yBex go6po gonyibyjy. 

IlpHinxinHjenHo HajnpocrHja (Ho Rojo ce He moace ysex nom H3BeCTII) 
meroga Rompone lificrohe marepHje, nona3ehH oq meHor cacrasa, jecTe xsairrH-
rarmma aHanwa: axo ce Kabala nponemrHH cagpmaj nojegmunt enemeHara Aocra 
go6po came ca H3panyHarHm Ha ocfloBy moneRyncxe cDopgyne, oHga TO yxa3yje o6HT4Ho ga HCIIHralla marepHja HeMa 3 H a T H H X xoiiwnma npHixeca. AJIg noun° je cBaxa EIHEUIH33 HeH36eNCHO CXOTItlaHa C H3BCCHHM rpemaxama, TO tIBIC H 
H3eHH HajITOBOMIDIjH pe3yarant jour ysex He gajy moryhHocr ga ce romp' o 
nornyHom arcycrBy HenHcroha. KapaicTep OBHX Helnicroha Moace ce y sebum 
caynajesa npegmfgerH nona3ehH og npHpoge Aoirmtmor jegmbema H Hamm 
Eberosor go6Hjatba. OTCyCTBO HJIH npHcycrso (a HCTO TARO H ROJIHIIHHEO 
ogpetexHx npngeca go me ce yeraHoBirrH nyTeM cuenHjanaux npo6a. 
Y TOMB ce H cacrojx. Apyra npaRTHInto Hajgenthe ynorpe6maBaHa meroga HOH-
TpOne lnicrohe marepHje nona3ehH og fbeHor comma. 

Y OCHOBH xoxrpone xmcrohe marepHja npema HAIXOBHM oco6Huaga nem! 
3alcou Kouctiicuaratocaiu oco6una: oco6HHe qHcre marepaje He 3 a-
pace og meHor nopexna, HHTH og nperxogHe o6page 
(11pycr, 1806 r.). OBaj je 331COH )10BO.TbH0 TIMM MAIO 3a racose H TetIHOCTII; 
HOg impernx garepHja npHmehyje ce "meant npomeHa oco6HHa y Be3H ca nper-
xogRog o6pagom. 36or Toro, Raga ce oBaj 33KOH npHgemyje Ha qBpere marepHje, 
OH ce Mopa ynorpe6HTH C H3BeCHOM onpe3Houthy. 

OA nojenximx oco6una marepxja 3a Rourpony Hmose inicrohe Hajnorog- 
HHje cy oxe, xoje gory 6krrH H3gepeHe H npema Tome H3pameHe 6pojeBHma. Aio 
je 3a HeRy garepHjy ratmo ogpOeH 1013 .xapawrepHcnitamix RoHcraHra (Henpomex- 
nalIBIEK spegmcm), TO ce Ha ocHoBy 3amea RoHcrturrHocrH oco6HHa MOH one- 

ga he Hcre mime spent:16cm o,nroBapajyhmx RoHcrairra garn ma Rojn 
myrif npludepax Hare re marepHje, axo je goso H o ‘IHCT. lipega 
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Ca. 17. AnapaTypa 3a xtecninagajy Tem:13cm 

§ 6. Iluctiia maiaepuja 	 41 

Tome, 3a }cowpony qilcrohe maTepHje noTpe6HO je oApeAHTH HeRy rserosy ROH- 
cramy H ynopewrx Ao6HseHe peaprraTe c sell nocrojehum nogamma, no6Hse- 
nHm C HoyanaHo iCTHM npHmepom. Y npaRcH ce Hajqewhe oApetyjy ose Hon- 
craHTe: cneminyma Temnia, TemnepaTypa Torusema 14 TemnepaTypa xisyqatba. 

HOHITO je cnerwct•HqHa Toiama ycrsapn Toiama jeAkumge aanpemline, TO 
ce oso onpebxsaupe csoAH Ha mepeme Tesume Tatum oApetelie 3anpehunie ;Ampule. 
maTepHje. Y caymajy racosa peaynTaTH ce cpaqyHasajy o6Hquo Ha Tommy jeAHor 
nwrpa (110,11 HOpMaJIHHM ycnoBHMa); y cnyirajy Tet1HHX 14 LIBpCTI1X — Ha Tenamy 
jemor Hy6Hor caHTHmeTpa (Ha TemnepaTypH orseAa). 1,2  

TemnepaTypa Ha Hojoj ce }Turn npenas HeHe marepHje 113 xIBperor y TeitrHo 
crame 11.1114 o6paTHo, o614x1H0 ce 3HaTHo ansHasa, Raga maTepHja caApsim Hetutcro-
he. 0ApOm:lame oBe HoHcrame mowe npema TOMB 11,a HOCJIpICH Rao Ao6pa meToAa 
'compose 'nicrohe Awror npHmepHa. 

IlpawrugHo, oApetHsame ce mowe Bp11114TH Ha Asa Hatnnia, nonaaehE 6Hno 
oA qsperor, 6Hno'oA Tetmor craisa. Y npsom csyqajy 0,4Petyje ce TuarepaTypa 
T ona. els a Acrnitme maTepHje, a y Apyrom — Temneparypa Ib eHor o q El 

hHsama (mpHasema). Marro peaynraTH o6a oApetHsarsa mopajy 6HTH 
TO H36op meToAe ammo," oA Tora, lc* je cog %MI y AwTOM cnygabr 110)1e-

cHHja. 06HqHo je aroAtraje oApeAHTH Taincy Tonme>ba 3 . 
Maga je Temneparypa Hmyqama mai:se ocemtisa y oAHocy Ha yrkmaj 

npHmeca, Hero TemnepaTypa Toruseisa (Mpnabema), max ce oHa qecro ynorpe- 
&maim 3a HoHTpony tHicrohe maTe-
pHje. Hapoqmo je aroAHo spunk 
TH osy HOHTp0.11y nplinHHom camor 
nposeca npeqmshasaisa TelmocTH 
nyTeM gecninaHuje (cn. 17), jep 
TemnepaTypa Hmyqalba qHcTe 
Teimoc-rH mopa npri Tome ocTaTH 
cse Hpeme HOHCTaHTHOM. 06paTHo, 
Hog TexmocrH, Hoja caApHcH npm-
mece, TemnepaTypa mlbyirma y ToHy 
geOrnnaLmje o6Hinio ce mema. Ha 
Taj Hamm MH HhiliM0 osAe IICTO-
spemoio ABe HHAHHawje aa Ini-
crohy maTepHje: 6pojHy speAHocr 
Temneparype misyqama H creneH 
meHe HOHCTaHTHOCTH. Homo Tem-
nepaTypa H.Tsyqama seoma aamicH 
oA cnommer npHTHcHa (cmsHasajylim ce yHonmo ce OH cmaisyje), TO ce H °BO 
mopa o6ase3Ho y3eTH y 063Hp y TORY HCIIHTHBa14,a4 . 

AICO ce Heim maTepHja npH oArosapalyhem HcriHTHsaisy nomHe Rao mac's, 
TO join He 3HaT114 ,aa oHa H H M a JI 0 He caApHof npimteca. CTsapHo, csaHa me-
Toga Houma= tsicTohe oHapawrepHcana je oApeteHom ocernAlsourhy npema 
jeAHHm HJIH gpyrHat HemicTohama. YnoTpe6meHom meToAom Ao6HseHH peaysTar 
o tnicTohH HcnnTaHor npHmepHa rapaHTyje npema TOMB camo TOJIHHO Aa ce y TOM 
npuiviepHy Hanaae one Honmame npHmeca Hoje cy mame o,i rpaHHne Hoja onro-
sapa ocern,HHocTH H3a6paHe meToAe Hompona. 

H3 rope HaseAeHor cneAyje, Aa npaHTHqHo He nocroje a ri c ony T H o 
were maTepHje. Y Be3H c TAM HORHIIHHe npHmeca y nojentumm npnmepgisas. 
mory 6HTH seoma paaammTe. lipomsonH, lc* H3POyje  xemHcHa mknycTpHja 
Hmajy cnenHjanHe Hamse HojHma cy o6eneweHH creneHH maxoHe tHicrohe. Tam 
„TeXHIPIHH" 11p0H3BOA ce 30Be oHaj npoHasoA, Hoja caApfai 3HaTHe HOILHIMHe 
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42 
	 II. Baeayx. Kuceouwc 

megarroka. IIpema crenemy npetimuthamand6miamo cymgemmmo cue,aehe Tpr0- 

Hague BpcTe „tmcr", „tmcr 3a aHanH3y" H „xemHocH mice. CHaHoj OA mmx 
o3Haxa ogroHapajy matccHmanHo HonyunreHe Kona-tome nojenHmix nplimeca. KaO 

npHMep HaBOAHMO 3axTese 3a cymnopHy KHCCIMBy. 

gonyurrege npHMece (%) 

IlexcrtapnAnnt ocrarax (yxynuo) 	 
Cenen 
TeuucW MeTILIM (Pb HTL) 	  
Ammmjymone coif 	  
CoHa micenHHa 	  
A3OTHEI HHOCJIHHH 	  

TH43)0e 	  
ApceH 	  

0,01 
0,01 
0,0005 
0,001 
0,0005 
0,0005 
0,0003 
0,00001 

tIncra 3a 
aHamay 

0,002 
0,0005 
0,0005. 
0,0003 
0,0002 
0,0002 
0,0001 
0,000003 

Xemnexa RH= 

0,001 
0,0002 
0,0002 
0,0001 
0,0001 
0,0001 
0,00005 
0,000003 

XemHoco xmcro erme je 6.Tm3y OHe rpaHmetm  crohe, Koja ce mom no-
crHtm y ycnomma cDa6pHtme npon3Hons.e. AHo je. Heonxwo Han.e ripelnunha-
same (uno je noTpe6Ho canto 3a Helm HajTatumja Harms HaniTHHana), of ce 
Beh H Ta' "Tun' y na6opaTopHacHm pa3mepanta. Y omat cnyqajemota ce 3a 
'cowpony ynoTpe6.ThaHa Helm Hapogwro oceubmta meToHa (HanpHmep, (Hex-
Tparma aHamma). 

CTeneH mlicTohe nona3mix maTepHja, noTpe6a0 na 6x ce H3Heo Haxas cupe-
4eH xemnacH nponec, mome 6HTH, Heoma pa3mmirr. Heim nyT je noTpe6Ho Aa ce 
118K H „xemtimar TH4CTH"  Hp0143HOPX nousprHy mai= npeirtunkaHatby, HeKH 

TINT je noTnyHo nOBOJE.H0 pangTH C „TeXIUMEGIM Hp01f3B0A0M• 3aTo je, c npa K-

THmHor rnenHunu, nojaM wcTohe maTepHje BpJ10 penanmaH. Ilourro cHaHo 
name upetunnhaHalbe Heoma nomnum'a neHy npenapaTy, To ce He ciejy ynoTpe-
61baHaTH npenapaTH c Behtm cTeneHom mucrohe Hero luTo je noTpe6Ho 3a ycneumo 
H3Hpme'be 3anaTua. 

Ample , 

1) Mepeabe TORHHe rata Howe J.la ce Hpum ma THOM cyny MIRO nO3HaTe 3anpehume. 

Onpebimalbe cneumjninue rename xnapcmx H remmx marepHja apnm ce o6ramo y Hapc'iHToM 
cyny n H x Homerp y. Y Therm:tom Hajnpoc-mjent o6nHxy (cis. 18) TO je 

mana 6onnua, cHa6neneHa 6pymemm craxnemual 3anymamem c 4nmom Hamm 
pom xoja omoryhana ;la ce rapH rapbeiby mnammerpa canysa xoHcranTH 
3anpemtme. 3anpemmia mnammerpa (ymbymyjytm Hammapy) oppetyje 
mepelbem renume cyni Hanymenor BO OM. 

OnpeNnimbe cneruninpme rename, renHocur nomohy mmoHomerpa ca 
crojH ce y npocTom . mepaby rename renHocru y nimnomerpy. 3Hajylud re 
wing H 3arxpemmy mumomerpa now je mina Haim H rpanceHy animal) 
Tommy retmocrx. Y cnynajy mrapere marepHje Hsmepia ce Hajnpe mnammerap 
xoja je mom AenHMWfO HalyibeH, arm jinje =manly yaeror npHmepHa 
Ilocne Tors ce mumomerap nollYmYie BOAOM (Wm Hamm IlpyroM renacmh 
no3HaTe cneuminume rename, a xoja He nejermyje immarepHjy xoja ce Hourryje 

Cn. 18. Him- H noHOBO mem. Paaruma o6a mepeHA naje moryhHocr, na ce oven"! =operant 
Homerap 	oHor nem mnammewa Koji! Hnje Hammen rennomhy, Tj. 3anpemsna npumep 

y3eror 3a ficinrrmuube. Onarne je Beh MHO RAH H rpanHeny cnema:4) 

Tommy. 

2) 3a 6p3a, aim 6am He hmoro palm mepoba cneramirammx remama renHoc-rH nem 
yrtorpe6ibarta a p e o M e T a p (en. 19). To je craxnexm 11.110BaH, HojH ce cnynrra y Tema 
xoja ce Hcmrryje, H Hojn Hma many Ha xojoj cy oanameHe .cnegmbutme 'rename. %TT& ce OH 

ranxa mane Ho* ce Hamm Ha mmoy nonpunme TtilHOCTH. 06anHo y na6oparopmjama nocroj 

imam cepHja apeoMerapa 38 passe mrrepHane cnetuninonmx 
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§ 6. cluaria Awrisepuja 
	

43 

3) 3a onpetmsaibe TeMnepaType Torrbelba penammo Junco Tonnsignsx maTepxja gajmenthe 
ce yrunpe6n,aBa anapaTypa npExamma Ha cn. 20. Marepsija xoja ce manrryje noTnymo ce y 

aBamy HCHTHM H no6nBeins npax ga6lije Ha HH xamsnapme gangue Tam= 
minoBa H 3aTon2bege c jenme erpage. Ilemnima ca rymemm nperemom npHvBp-
CTH ce y3 Tepmomerap, Ting! ce pe3epBoap cnycrg y nexap y HOMC ce manna 
npmaggia Tetmocr C nosommo micomm TeMnepaTypoM xn.ymag.a. 3aTBm ce 
nexap•nocTeneHo 3arpesa H8 =nom nnamexy namne; 38 cne Bpeme npereBa-
cra meununsma noxpehe ce rope-none H cranHo ce nocampa c-raibe maTepmje 
y xaminap0. 1-1lim mem canpmaj nocrane npositgaB, 6enegat ce TeMnepaTypa 
xojy noxa3yje TepmomeTap. OBo je Temnepa-
Typa Torubema naTe marepnje. 

4) IIpis xogTpomsTuscrolle maTepszje no - 
mohy onpetgasuba TeMnepaType xmymama mops 
ce BOHHTH pamyga o moryhmocm nocrojama 
Taxo3Bamx a3eouipoiitatx alma TemBocrm, Tj. 
cinema xoje whymajy Etit KoHcTaHTHoj 
TeMnepaTypH H 6 e 3 npomege caor cacraBa. 
Kao Hajnomanigs npmep TaxBor cmcrema MO-
memo nomenyrx 33ecerpongy cmemy anxoxona 

Bone (96% anxoxon). A3eoTponBe =ewe 
onmEncyjy ce on 'BICTHX TemHocrH nude, unto 
c npomeHom npaTmcaxa stem.ajy ge canto 
maixoBe TeMnepaType RzymaBsa Beh H cacTa B. 

5) Ilpema y rnamlom Texcry naToj Ta-
6.msam on csusx noce6go nomeBynsx npmmeca 

Cn.19.0,mpe- cymnopme 'mem= gajmaum xonmmma je no- 
blirlialbe cne- 3Bcabexa 3a apcem (0,000003% y cnymajy xeMH- Cn. 20. AnapaTypa 32 08pe-
M11421112e Te- mas xmcre H2SO4). Axo 113p23H/20 Ty xonirmnmy IbBigube TeMnepaType SOIL-
Name apeo- 6pojem mecTmum, Bgmehemo, na Ha CHM= 25 Jbelba 

merpom 	MHAHOH8 monexyna H2SO4  ;lona= jenam 
2TOM apceHa. 	y cBaxom xy6Hom MBAR- 

merpy Tome xmce.mme Hamm ce 440 M H n H japna aToma As. lIocnenkm pe3y.TraT jacgo 
noxa3yje xcongxo je join ;gum° „xestmcxx tnicra" marepuja on anconyTge mmcrohe. 
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III. OCHOBHE IIPETCTABE 0 YHYTAPILOJ CTPYKTYPH 
MATEPHJA 

1. CTBapHOCT airoma H monexyna. OgHoc cBaxor Hcrpanumaqa 'Tema 
nporlaBalby npHpoge ogpebeH je omm 1lon030cPcxHm npaBgem xojnM cc OH 
cBecHo HJIH HecBecHo pyRoBogHo. „Ma xalato cTaHomurre 3ay3enH ripHpog-
Halm, HAlma ynpanma clnin63o4mja" (E H r e n c). 3ajegHo ca npomeHom (Immo-
3oc)cxxx cHcTema, RojH Bnagajy ymoBlima Harnuma, melba ce 11Tymagekbe excne 
pHmeHTaamix nogaTaxa H cam npaBall pa3Boja Hayxe. 

HgeanHczmuxu Tarlac, xojH je 3axBaTHo Hayxy xpajem XIX H noxzerRom 
XX. Bexa, HHje ocraBHo HO CipaHH HH xemHjy: }by nom•by Aa ocBajajy Hgeje 
Taxo3BaHe „eHepreTcxe" claHno3o4)Hje, Ha qHjem je way crajao jegaH og Hajno-
3HarbjHx xemHtlapa or go6a — 13Hnxenm OcrBang, Kao ocHoBa- nornegHma Ha 
cBeT oBe nixone cnyHolo 'je ancrpaicrml nOjam eHeprHje xoja HHje crajana y :Be3H 
ca maTepujom. OBa ce TpeTHpa camo xao n o j a M o npocropHoj xoer3HcrempljH 
mace H TeRCHIle, xao x o e HHHjeHT y jegHaumama lc* npeTcTaarbajy 
npHpogHe npogece. Y ,Be3H c THM NeMIICKH ce .enemeirru c.marpab,  He Rao ogpe-
heHe maTepHje, Beh Rao pa3JHVIIITH 06JIHIHI xemHcxe eHeprHje. 

OuHrnegHo je, ga npeTc-raBa. o peanHoj ermicTeHnnju aToMa H monexyna. 
He caMO ga je Tyba gyxy „eHepreTcxe" c4oHno3o4)Hje Bell H HenocpegHo npoTH-
Bypetni Th HHM ocHoBHHm nocTaBKaMa. OHe TajaHcrBeHe gecTmle, xoje cc He 
mory noHaoco6 BHgeTH H H3MepHTH, npornameHe -cy xao ripoH3Bogg rpy6or, Hepa--• 
3BHjeHor mamma npebaunbllx nplipogibaxa, a BepoBatbe y max Hero Taxa Ha-
HBHO, Rao H BepoBalbe y BeinTHHe H gap:1.'11,0e. 

Maga cy Hgeje OcrBanga 3ago6Hne• ripHnwnio mHoro Haranixa Tor Bpe-
meHa, }max ce inlcy CBH CJIMHHJIH Ha npHHHHTnienHy HemoryhHocT -goxa3a 0 er3H-
cTem.p4jH enemeirrapHnx tiecTliga maTepHje. OCHM A. H. MeHgemejeBa xojH ce 
yBex tispci-3 gpwao aTOMCIGIX npecraBa, jegaH og TaxBHx Harnbaxa 6Ho je Hepeu 
Rome yrnalmom H nplinaga 3acayra HerlocpegHor excneplimeffranHor goica3a o 
peanHocru aroma H monexyna. 

KHReTHqxa TeopHja racoB a, 3a tmje nocrawbalbe Hayxa 
Hma ,ga 3axBani3 M. B. gomoHocoBy,'yxa3ana je HyT pagoBHma IlepeHa (1908 r.). 
Hpema* oBoj TeopHjH camp jegaH Bpno maim ,geo (nog o6H4HHm ycnomma OKO• 
jegHor ,HeceToxarbagwror) genoxynHe 3.anpenme raca 3ay3eT. je camHm monexy-
Jima, xojH ce Hana3e y cralby HenpexHglior xaoTtmlior xperma. Cam ,' ce mone-
Hp' cygapa c gpyrHm monexynHma nexoninco mHamjapgH nyra y cexywnl, a cpemba 
gpxHHa EbHX0BOr CJI060410r nra H3HOCH cBera HeROJLHHO gecerma MHJIHMH-
KpoHa. Ha callgH 21 (jaxO'noBehallo) noxa3aH,je upH6.1noxam nyr monexyna raca 
no npeTcTaBama RHHermixe TeopHje. 
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§ 1. Orlimpuociii alaoma u magueyAa 

Ygapajytar o 6oxoHe cyna, monexyau spine Ha ism npurHcax xojm Ha Taj 
Hamm npercrasna 36Hp ynapa monexyna. OturrnenHo je, Aa he pe3y.nryjyhm 
npHrHcax 6HTH yTOJIHKO BehH, yxo.inixo je 6HJI0 BMW 
ygapa y jentunigH HpemeHa 11 yxonnxo je alarm on MIX 
6H0 j atm. JenaH _on HajBaHUIHjI3X 3axibyTraxa romerwrxe 
TeopHje je Taj, na nor jlaToj TemnepaTypH cperriba bar-
Herm/Ica erreprHja npamonrunrcxor xperarba monexyna 
He 33BHCH OH --rbrixoBe npHpone; ,gppumje peTreHo, c 
npomeHom mace monexyna rbrixose ce 6p3HHe merbajy Taxo, 
Aa cpernba iumerHtnca erreprxja ocraje KoHcraHrHa. Hpema 
Tome, npHrHcax mopa Ira 3aHHcH canto on 6 p o j a mone-
xyna (y jenHHHHH 3anpemtme). 

Y comets Awry Harm armoaDepe cHarar RHanparHH ca.  21.  noimmaii npr 
caurnmerap nospunfire npuma 1022  ygaparra monexyna y 	ramie ReCTillAC 
cexyHrry. AIM xao IIITO je nomaro, c ynamerbem on nosp- 
IIIHHe 3eAube cmarbyje ce npHrricax ma3nyxa. H3 Tora cnenyje, na pconmo je 
Herm cnoj Ha3Ayxa mum, yTOJIHKO je xorrgeHrpaumja monexyna y rbemy mama. KHHe-
Tutma reopHja npyma moryhHocr Aa ce HapalryHa npomeHa xornreirrparmje ca 
BHCHHOM 3a trecrinre ma xaxrie mace. 

OgurnerrHo je, ;la axo 6H norm° 3a pyrom Aa ce noxame rat/Hoer H 3PatiY-
HaHarba ramertruxe reopHje, H3Henermx Ha ocHoHy omega, ripm xojxm 6H ce so-
mum pagyHa o noHarnarby cHaxe nojeAHHe xrecrHge, ortna 6H THM 
camEm 6Hae norHpbeHe monexyncxo-aromme npeTcrase. AJIH reuncoha ce 6aur 
H cacrojana y H3HarrpenHo manHm` nHmeH3Hjama monexyna. Heperr jy je orcrpanwo 
ynorpe6HimuH xpynitHje trecrHge. 

Ayrirm H CTpnJbHBHM pagom rbemy je Homo 3a pyxohr, Aa oA H3BeCIIIIX 
cmonacrux marepHja no6Hje norrracre Irecrxne npx6nHyrato Hcror panHjyca — 
HenHqHme necerux ;team:3a mHxpoHa. Taxne liecrHge ce mory go6po Jammu nog 
mtrxpocxonom. 3Hajyhm IbILYOB pantrjyc H CIIelIHCbMIlly TeHonly ynorpe6meHe 
marepHje, monce ce naxo H3paTrynaTH maca mum TrecrHge. Pa3myheHe y BORN (HJII4 
y Hexoj Apyroj TelnrocrH) y manoj craxneHoj Komopyr, oHe y nonemy HcnyHe 
paHHomepHo geny 'berry 3anpemmy, a 3aTHm npkt crajarby ycnocramr ce Herm 

pasHcrrenunr pacnopen no BHC IHH (cn. 22.). Arco ce nomohy 
mHxpocxona M npe6poje trecrl rue y jeAHHHHH 3aripemme Ha 
pa3HHm HHcHHama, oHga ce Mor e npoHepHTH, Aa JIH ce pe3yn-
ram cnancy ca 3arremima KIM( THIIHe reopHje2 . 

Pe3ynTaTH Heperra H 33X1 esrr rameTHInce reopHje CJI0- 
'KRIM cy ce mmampenHo xaxo y cariaky pacnonene geCTHIrd 
no.,BHCIIIIIIMa, Tax° JrpH HOH1pOJIH ivy= 3zaubrutma H3Be- 
HeHHX'  H3 Te TeopHje. Hoare i ora peanHocr moneicyna Hrtje 

pawaor ornega ce morna mule Hergparn. gab je H OcrHang mopae npH3HaTH 
Aa je „aromcxa xnnore3a Horny] tyra Ha HHBO Harm° ocHoHaHe 

reopHje". Ha raj nagHH npHonwmaro oxo 1910 r. nonexyncxo-aromcxy npercrasy 
HOHOBO Cy CBH lIpHXBaTHJIH. 

Jour MHoro paHHje, y Apyroj HOJI0BHIM N IX sera, 6arni cy H3HpureHH 
nprint noxyrnajm, Aa ce perm Earrarbe anconyrm renorHe H grimeH3Hje aroma 
monexyna. Harco je 6mnO olnirnemo, Aa ce He mom onpenum TeHuma cHaxor 
nojegmmor monexyna, max je TeopHja npymurnE Apyry moryhHocr: rpe6ano je 
Hamm ogpeAHTH 6poj .mo.nexyna y jeJHoM rpam-monexyny (mm aroma y rpam-
aromy) Taxo3Harm Aeozadpoe 6poj (N). Haxo je Hemoryhe Henocpegno H36po-
jam monexyne, xab, HamepHTH Hx, max ABoralpon 6poj yna3H y Amore jerrua- 
mime HajpaannuHtujax o6nacrli rinanxe, re ce dome, nonasehw on Tux jema-.. 
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46 	 III. OcHoene upeieldnam o yryili  opmoi aWpyairopte maulepuja 

HHHa HspaH y it a T x. Otorrnemo je, Ha MO CC pesynTa•i THKBIDE Hspatty- 
Haoarba 113BpIlle1114X Ha HeKORIKKO lie3813110110{ 	C.1103KC, OHM ce. TO ASOPICC 

C.PlaTpaTH ICHO Jxolca3, Ha je Taj 6poj 	0.1WebeH- 
PesynTaTH orrpebnnarba Anoraoposor 6poja nomohy pa3.1734LIIITIIX MCTONI 

ynopetjetur cy y nparromHoj TH6.3111PIL H3 me CC SHAH, ga cy csx 01111, H nopeg 
pasnwornor memo 0.spe1 rusalba, opno 6nitcxx jertax Hpyrome. tam ce yam, 
Ha je &minx:Ion 6poj jegliax 6,02.1023 . H3BeC1111 opeTcriu3a 0 orpomnoj senwarstie 
°nor 6poja mom ce rro6nTH 143 cnegeher pagyoa: arm 6H cox cranosimial 3C111B►Blit 

xyrne (2,25 suurnjaprre alas) cram Ha 6poje monexyne Kola ce Hanase y jemom 
rpast-monexyny, x Ha Imo Tome colour Homo orr6poix no jerraH y coanoj cexyHgH, 
6ano 6H PM noTpe6Ho 3a rreo osaj nocao OHO 8,5 PULT11101114 rornara. 

Peaynrarm ompebiemaiha Asoramposor 6poja 

Meroma N . 10-as MeTMOa N . 

Mama 6oja me6a 	 
Teopnja apagetbei 	 
Pacnomena mem= no BlICHHH 

Enacipmquie ma6oj gecnima 

6,04 
6,05 
6,05 
6,02 

liallmoalcrimme nojame 	 
Crpperypa enemrpanimx 
ammja 	  

Crpyirrypa icpmcrana 	 
Mamma= HallOH pacrsopa 

6,04 

6,08 
6,04 
6,00 

3Hajyho Asora,spos 6poj, nano je Hahn a n ic OnyTHy TeX< 41.11 y 
necTmle ma Hoje maTepHje. aoccinyTHa Tokania (y rpamoonma) jegnor 
aToma 'memo= jeHHana je 16/N, a °more woman jeroonnre aTOmoorx 14 MO-

Jiacyncionc Texama 1/N, Tj. 1,66.10-24 . AHO 110/11110HCHMO osaj 6poj (T.3B. a B O-

r p am) C oHrooapajyhom aTomcoom monemyncsOm TOKIIHOM, Hofthebto an-
conyroy Tommy oHroraapajyhe trecnore. Tax°, atoll sosomma (wromma Tonnaa 
1,008) worn 1,67.10-24  ep. Osa Tenuma je °Toponym Tonna° rtyta mama OB 

Temame mane catime, HaT114140 je TeHcuHa Trosexa mama orr Tenome Irene 3CPUTAIIIC 

nonce. 
llomohy Anoragposor 6poja mory ce npouernow ryi Home H-3 II j e no-

jenTnnix aroma (it monexyna). Hanpusep, aTomma Texama HaTpHjyMa jejrnsica je 
23,0 a cneroulnma Tenants — 0,97. 3anpemorra xojy saysxma jegax rpaM-aTOM 
HaTpujyma (T.3B. aTomcxa sanpemnx a) jemaXa je, mots Tome, 
23 :0,97 == 23,7 cm 2 . Kano jeHaH rpam-ATOM csapaar 6,02.10 22  noce6aux aroma, 
TO Pia yreo coaxgr Honasx 23,7/6,02 = 1023  = 3,9 • 10-22  cm' 	39 A2, 
oHrosapa jegHoj Ixorwn c 1313141.10M HynotHe 3,4 A. 

Y croapn opaoromje je 3amouubaTH wrome He Imo Home, seta xao 
spa nemy ce operomuljnm meromma Ho6xja 311 parrHjyc aroma Na isperr-

HocT 1,86 A. Pansjycm Hpyrnx aroma x monexyna Taxobe ce nspancasajy o6Httri0 
y oHrcTpehttima. 

gimp= 

1) KmmeTmtnee npercrase M. B. ROMOHOCOBa cy majnornymmje paapabeire y 'hero 
PAY „llosrmaj TeopHje enacnilniocni saamyxan  (1784 roe.). Tpe6a npmmenirm, is je y 
speme maamyx 6mo jeranne montane rae. „Aromm masmyxa" — inicao je Ilossamocos — „y 
mepmmo marmot mirrepmarnima apeman cpcorsbasajy ce xiarnimmo c /wyritma Calftillinta arohnima 

mom ce jejum manaae y WARM', APYrn mammy je, 1H OA Apr.= H nomoso ce cymo6maaa 
c mpyrwia 6nmsania, nonoso macaw, ram ma remce ma ce pa3nby Hasse capane, nocrenem 
om6mjajyhm ce je3iBH OA  myna spno zieCTRM y30111,4101M ymapinnta". 

2) Hajremai meo danrrnmsba Ilepema 6mno je Ircallpeitaibe  geentma ompe!)emine =mei 
amja. „Mopao cam — name ox — repepammna 1 lap ryuiryte, ma 6mx nocne melamine° 
lio6no eppaininiY, ncia je campscasana HeROJIHKO memiwpama apma, 111141 je npenmem 6mo 111CB 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



WHIM( OHO BeHH‘EHHH Hojy caM =TO AO6HTH."  CaMH OHCilepHMOHTHH BIHIMBH cy non sprit 
pasmiturnet ycnomima: remnepaTypa ce mamma on —9 °  no +58°, iniciminer cpeninie melba° 

ce y owrocy 1 : 330, MIICH mem= — y onHocy 1 : 70 000 inn. 
Bpojaibe mean= Ha pimnigurnim mamma Hpunino ce Ha jennom Immo ycicom noiby 

mana H rips Tome ce pima= cpenHA Hpenmocr *worm nojennHagonix 6pojeiba. Hanpiugep, 
Hon jennor emneptimeina ca Remnants rymiwyre pannjyca 0,21 p. 6pojelbe ce spwxno Ha ini-
cimama on 5, 35, 65, 95 p. PagYnahrtin on xis =mope. Ilpema Teopnjl( onHoc 6pojs. =mina Ha 
OBHM BHCHHaMa rpe6ano je y OBOM cnymaiY ua H3HOCH 100 : 48 : 23 11. 3a span excnepii-
meina yHymio je 6mno npeopojaHo 13 000 =lemma, Hp' =my cy pennatis penning= pacnonene 
no THM mamma onroHapanx 6pojemlMa 100 : 47 : 23 : 12. 

§ 2. CaoncezocT crpperype 8TOM8. Ao Kpaja npotunor soca xemmja 
H 41H3H1C8 HMaJle Cy pe.T111THBHO mano nOnHpHIDE Taiciaick. Tel( y XX sexy 6ana je 
H36pHcaHa ourrpa rpatunta mmety Te rise Hayxe. 06nacr meijy ISHM11, o Koloi 
je &trent mato jot' 1882 r. „na ce Gam lay uAtajy, ouexusaulu najeehu 	, 

nonyanna ce ca jSse HOBO camocTanHe Amaanumme — 411113Ht1KOM xeMHjoM H xe- 

MHCKOM 4013HKOM.. 

Haxo je 3alleTax npse on HIHX Hacrao 1752 ron. (M. B. JIOMOHOCOB), 008 

ce *Ho pa31311fla TeK xpajeM XIX Beim (Ocrsann, Ballrxocto H ApeHnjyc) H 6asllsa 
ce petutu3athem 0611x1HHX xemnantx npo6nema nomohy TeopHamc H excnepHmex-

=MIX meTona 4:03HRe. Xtpyra, KOjEt ce noTnyHo pammuitt y XX sexy, 6aBHJIII Ce 

npoyllasamem yHyrapme crpywrype aroma H monexyna H %mot npoMeHaMa y 
npottecHma xemticxxx petuatHja. 1  

ATOMH „cy HO CB0j0j npHpdnx HeHell,HBH, H HenemosH cy canto 36or cpen-
crasa Koja Ham croje Ha pacnonollcemy, H Heyinturnum cy canto y °Him xemstextua 
npottecHma KOjH cy naHac 1103H8TH, aJIH mory 6HTH Amami y upogeothut RojEt 
he ce y 6ynyhHocm oTxpirrx". OBO reintjanHo npensntathe A. M. ByTneposa 

(1886 r.) HHje 6Hno cxsaheHo n ycsojeHo on crpaHe therm= caspentemlla. He 
rosopehH mute o yrHuajy „exeprercxe" 4lluto3o4tHje, max H y ca3llawy oHax 
Harnunca xojH cy *Iva.° crajana Ha craHosHum aTomace TeopHje, TOJIHKO Ce 

yxopetuura npercrarta o aTomilma, Imo o nocnenllom, HK npn xaKBHM ycnosHma 

Asa& Ae.11,11BHM mecrimaulla, na je 3axsamyjyhH Tome 6Hno 3anpmcaHo 3a Hellonmo 
comma npastunto Tymallell,e sallutor npoHanama Bexepena yllmbeHor 1896 r. 

Ho3HaTo je, tut H3secHe maTeptne, }cans Cy tonoweHe nejcrsy cseTnocrit, 
nponywasajy 3aTitm came na cserne y Toxy join Hexor spemeHa. Osa ce nojasa 
30Be citoctoopecuellullja. OHa ce mome H3yllasaTH no nejcisy maTepHjana Kohl 

ce ticturryjy Ha ettoTorpacbcxy unolly. HaurryjyhH Ha osaj Halltut paanwillre 
mmepane Bexepen je npHmento na je jegaH on y3opaxa xojll je y csom cacrasy 
caupllcasao ypaHa nejcrsosao Ha crioTorpacpcxy 'molly H 6 e 3 npeTxonHor outer- 

masatba. 
3814HTepeCOB8H8 38 ose ornene H nponyllcyjyhm MX M. Cxnanosclla-Kupti 

nptimeTH.na je ;la je nejcrso mix npl4P0,111111x yp3Homix pyna Ha cbcrrorpadtcxy 
rummy jaue On nejcrsa llticror oxcHua ypalla, 6e3 o63Hpa Ha TO urro °item Hma 

sehH npottenaT ypatta. 0130 je tby Hamm Ha mHcao, na humepanit ypaHa HmaiY 
y csom cacrasy Herta" Heno3HaTH enemeHT sehe axTHHHocrx Hero cam ypaH. 
11 HCTplijH1118 panom KHpH je 1898 T. ycnena ;la H3T1B0jH 143 ypaHorse pyre ;Asa 
norm enemellra — nonomjym H panHjyk. Hoxa3ano ce ;la o6a nenyjy Ha ttloTo-
rpacitacy nnolly Heynopentmo jalle Hero cam ypaH. 

Cama orta nojasa, xoja ce name npoyllasana yrnasHom Ha jetunbeH.Hma pa-
jutjyma, no6Hna je Ha3HH paduocuaTmellocia. Omen je noxa3ao, na je awrHsHoc-r 
"tenor npenapaTa onpetexa Homputso xontputHama camor panHjyma, xojH ce y 
laPenapaTy H8-1183H, n mucaxo He 311BHCH Ori Tora y xata3om ce OH je)00Evelby Hana3H. 

RCTO TaKO, 81CTHBHOCT npenapaTa npaxTwuto He 381314CH H11 OA Cf10111101X ycnosa; 

3arpesame HRH xnabeme, nejcmo csernocrx, enexTplumera Hut. He yTHlly 

§ 2. CAoNcemoaa cilipyinTeype asilomes 	 47 
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48 	 III.  OCHOPle ape:Nal-wee o yuyillapmoj caT4pyraliypu mailiepuja 

Haman() Ha If,y. Cue °He qvubeHuge Harepane cy P.egepitopga x ,Coga-a 1903 it- 
AHHe Ha 113xecy mmumeffie Roje je 6Hno nporanpetwo CBHM Hoyle HoCrojeham 
nornegama — mmuubeibe Aa cy pap:mama= nojaBe 3Ipoy3poxoBaHe C n o H- 

TaHHM pacnagamem aroma, pamiTda HAPY- 
panaoaxpadunc'enemeHaTa. THM CaMHM je 61vio -nOcras... 

Jbeno awrame yHyraprbe crpyurype aroaa, 
Ilcuariumme -pagaoamanfor apaqma noxapanct je ga 

je OHO cnoweao. Axo ce npenapar pagajymai 3arnopeH y 
Gummy xancyny ROC He nponyurta' iserote spexe: a xoja 
mum oTBop Ha ropmem gem, mem' y -jam enexTpaquo name, 

CJI. 23. Pamaajobe TO ce . IbprOBO spaqeme pastiame Ha TOM CaCTaEiHa Awn 
Tax.o3Halle 	 6eifia-(P) .  zaAy2-7(y) Hpase:(C.n. 23). pa):(110aKTHEHOr, 

Ram y enerapitmom IlppH cxpehy Ha Heraramom nony; TO cy qcormne.t pena- 
nonq 	THBH0 BcJIHKOM macom, ‘Haeneurpacalte 1103HTHBHHM enextpa- 

uare-rom., Apyra 3pana cxpehy mHotO jiqe Ka .  no3arauHom 
nony; TO cy =marline c Hpno manom macom, HaenexrpHcane Herataanam enexrpa-
narerom. Haj3ag y-3pagH npercraamajy lance, CJIHITHe eBeT.TIOCHIBit,' canto C 
macro mamom ranacHom ,IrAyanwom. Ha =aqua Hama:a H manierHo' HOJbe 
3nawe paglioaxTHHHo 3pageme (c.n.24). Cue TpH 'were 3pkca ',HCHYiY Ha .  (limo-
rpacpcxy nnoqy,. H3a3asajy cHerayHawe atm.= marepHja MA. 

Join npe npoHanacxa pagnoaxTHHHocni 6Hno je n,33Haro,. ga nimuuncom 
jaicor 3arpeHama merana, Rao H Him HAncoHom ocHermaHamy yarpaiby6aqacrnm 
3pagama, c Havant& nospunme WIELTIa311 HeraTHHHHenexrpinurrer. IIHTaI6e ripH- 

Cn. 24. Pasmajatbe paAmo- 
SIRTHBHOr 3patlelba 3r Ma- 

THeTHOM II0Jby 

E 
Cn. 25. Cxema anapaTa 3a maul- 

31)=0138 

pone ()nor eneicrpmarrera 6Hno je o6jaunbeHo ornegama ca Taxo3HaHam x a T 0 14- 
 171 H M 3pauxma, xojH ce no6Hjajy npH enex-rpagnom npaHuhemy y paapOeHom 

npocropy. Ha CJIHHH 25 noxa3aaa je anaparypa Roja Qum! 3a HAIXOBO 'Toy-
qaumbe. Y craxneHom cyjy, H3 xora je ertaxyacaH Ha3gyx, 3aTorubeHe cy aHona 
A H Knopp K. Ilpa enexrpHqHom npaanbemy on HaroHe noluusy na ce pac:npo-
cmpy HaTOAHH 3pai ii, HO* geHRMHWO nposume xpo3 ymuna OTB0p Ha anogg, 
&Tram HamebY ABe MeTamie tnoqe E II, Haj3ag, yna3e y npocrop M, me mory 6Hra 
110Kaaatill nomohy clocerorpactocama Hatt FIa.HeKtt Apyrki AHO Ce H3MOY 
nnoquaa E crHopn enearpmmo none, mita he ce 3pagH nomeparm y npaBuy 
HO3HTHBHO HaenexrpncaHe nnoqune, urro nom)* Ha cy cam cam HaeneuTpa-
calm HeraTRBimM enempluniTerom. Memajyha ycnone (jagany nova inn.) mory 
ce npoyturra pa3He oco6HHe OBHX 3paxona. 

Ha ocHoHy C.TIH4HHX ornega noxanno ce na ce xarogaH 3paHa cacroje OA 
MJIa3a. HeraTHBHO HaenelapHatHHX tieCTHHa C Hpno MEUIOM macom. OBaj 3ambytiax 
je 6Ho noTHpbeH Hamam HcnanmaHatma tlpH qemy ce noxa3ano, na qecrane Roje 
Hcnyuirajy ?imam upH HAIXOBOM 3arpeHaLby FAH °cut-mammy, xao H qemage 
xarogninc 3paxoHa H 8-3paxosa pagajyma jecy jegao Hero. Oae liecrage cy 6Hne 
Ha3BaHe enaculponuma. 
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Cn. 26. CxeMa miens Pe- 
AePtowle 

g 2. 'CAoaweriocul caippartype auloma 	 49 

IIpe panosa ca Haronmot 3paiHMa cranium ce, na ce xonHnima enexTpH-
nwrera monce memarH HenpeminHo. Ilocne OBHX panom Hagen° ce HarnmaTH 
Ka cynpoTHom mmumemy. Bek xpajem XIX Boca 6Hna je gara npx6nanato Tatum 
°nem o meroHe Hajmame. moryhe xonirnme. OBaj Hajmakm4 Ha6oj — 
„arom enexrpmurrera" — ogroHapa no HenHnHHH Ha6ojy enexrpoHa. lipercraHa 
o arommaj npxponH enexrpmurrera, npema Kojoj maim enexTpwum Ha6oj jecre 
[leo ymHomax Ha6oja enexrpoHa (e) jenHor kum Apyror 3Haxa, naHac je on CHM 
npxxsaheHa. 2  

Ornemt ca 3arpeBatbem H ocHermaHamem merana noxa3yjy, na ilencom 
aromcxe crpyKrype xojH cc Hajnamne mory ynamirm, jecy 6am enexrpoHH. OHH 
cy HaenexrpHcamf HeraTHHHo, non je arm y minim HeyrpanaH; npema Tome, y 
CaMOM aromy HeranmaH Ha6oj enewrpoHa mopa ce Ha Heim Hamm KomneHaoHarn 
IIO3HTHBHBM. 

rIpBH aTOMCKH monen npennonmo je TOMCOH (1904 rog.) Ha OCHOBy nper-
crane 0 I103HTHBROM Ha6ojy panHomepHo pacnope1eHoM no genoj 3anpenumm 
aroma H HeyrpamicaHor enexrpomima, xojH ce Hama3e yronmeHH y OBOM „mopy 
no3HTHHHor enexrpmmTera." HHje ce crHrno, na ce neramitHje pa3pagx oaaj 
monen, jep je 6Ho onoHprHyr panomma Penepitopna. 

OBaj Harmon( je Hpumo ornene c (x-necrunama. Maca a:4am o.zx HAM jenHaxa 
je 4 jep;Hmine aromcxe Temanie (lox je maca enexrpona jenHaxa canto 1/1820 
I'al(BHX jemumna). Itoxori Ha6oj je no3HTHHaH H jenHax 
je no anconyTHoj BeJIMIHHH AsocrpyKom Ha6ojy enex-
TpoHa. I1pH panHoaxTHHHom pacnanamy aroma cc-ne- 
CTHIle H3nehy ca BeJIHKOM TIOLIeTHOM 6p3HHOM. 

CxeMa omega nplmaaalla je Ha CJIHAH 26. Y3aHH 
awn (x-necrima•yupaHmerd je Ha Tat= meranaH =c m& 
M. %mum) game noHannuse ce morno nocmarpaTH 
nomepajyhm no nyxy J( ype4aj P xojH perHcrpyje 
cc-necrHne. lioxa3ano ce, na BehHHa arnecrima npona3H 
Kp03 JIHCTHh 6e3 IIKaK1301-  acpeTatba, jelaH neo cxpehe 
3a paanxturre yrnose, a jenaH He3HaraH neo, ornpHatme 1 necnina Ha caaitiix 
10000 on6Hja ce cxopo y cynpoTHom npaany. 3  

Pe3ynrarn °mix excneptimeHara, a Hapotnrro on6annsame necrHna y c7 - 
 nporHom npaBuy, HeMoryhe je o6jacHHTH Ha OCHOBy TOMCOHOBOT mom/m..14011M, 

K-tleCTI4133 xoja nerd senmcom 6p3HHom H Hma penaTHHHo swung macy ca Aso-
crpymim noarrmumm Ha6ojeM, monce na 6yge HMI° on6aneHa canto oHna, axo 
Ha CBOM rim cperHe npenpexy xoja lima jom Belly macy H Helm Ha jegHOM mecry 
cRoHneurpHcaH H03HTHBaH Ha6oj. 1103HTIIBIIH Ha6oj pacnopebeH no nenoj 3anpe-
HHHH aroma He mome HH y xojem cnynajy H333B3TH 0133KBO cxperame. 

OCHM Tora, MUM a-necrmia Ha CBOM nyry xpo3 MeTELTIIIII JAICTHh mops 
npohH xpo3 Bp.30 BeJIHK14 6poj aroma; mebyrum, Hanna on6Hjama c nprio6HTHor 

npasna ce perm* npHmehyjy. OBO Hcro Tam norHpby- . 
je npernocraHxy, na npocrop aroma mncaxo Inge 
cxpo3 HcnymeH II0311THBHIIM enewrpangreTom. Ha 
OCHOBy pe3y.nrara omens PeAeP43013.1111 nanpemma 
noarrmmo HaenetcrpHcaHor nena aroma, meroHor 

• Jearpo „je3rpa" , npH6mmato je ogemeHa Ha cnenehm 
Aico ce 334IIICJIH na je arom ysenwian no A10101311111 

Cn. 27. CapeTathe a-mecrane norrre npenamat 10 m mina 6H je3rpo maw Amami- 
3Hje rnaxante oa game. 36or rora, orpoiwa =hu-

la CC-xleCTIHIa He cxpehe ca npasoimmjcxor nyTa, 6es o6aapa aft TO nrro cama 
OA OMR npona3H Kp03 MHOTe X11.241Ae ETOMa. 

on jearpa 

4 Omura =raja 
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50 	III. Octioeue iipareasase oyriyaiapmbj apjKillypu Itasilepuja 

Ca npuommickornmaccay cam oHe WAleCTEMpHojenranme y nen 
cpemoj 15HH3HH71 je3rpa HeKor aToma Kohl One cycpehy HR MOM nyTy (cn. 27) 
HpH Tome canto oHe trecrwe 6m3ajy on6atieHe yna3an xoje ce iuipewnio cyxo 
c je3rpoM. H3patiyHattatbe penaTmmor 6poja Tama prang. og6Hjerrox =microns 
nano je moryhHocr ga ce npogeHe immeH31ije jearpa. 

Aim cy excnepHmennt ca a-trecrwama nano join _Home —OHic cy °Awry-
holm )ta ce npH6mnouo npoi;em H Beiiwnma no3ormmor Ha6oja je3rapa pamonc • 

aroma. Otnonegoo je ga lie coperatua Gt-tieCTRIP 6orn yTOJIKKO j41111, yxontmo 
je neha IO3HTHBHH Ha6oj je3rpa. Pe3yaraTH tr3pattyprartarba noxa3amt cy ga j 
onaj Ha6oj jewax Hajmathem enexrpHortom Ha6ojy nomHomertom 6pojeM KOjH 

ogrortapa npn6nmorm n 0.110BHHH aromcxe rename garor enemarra. 

Ha 6a3H CB0jHX Hcrarnmarba Pellelx100Pg je 1911 ro,rx. npegnonnto HOBH 

„rmaHerapmr" Mogen aroma xojH je ogrosapao mogegy cyHoaHor comma. 
HATOBOM HeHTpy HazaaH ce Hpno MAO 1103HTHBHO Ha 

COmanapar newrpacaHo je3rpo, xoje cagpxo y ce6a cxopo cHy ma 
aroma. Oxo je3rpa pacnopebeHH cy eneorpow, ortjo C 
6poj ogpebyje npema BCHMTHUM nownomor Ha6oja je3rpa 
Aim ortaxa3 cacrem mome 6HTH nocrojaH camo owa ax 
ce enexrpow cramp xpehy, jep 6H image ynamt y je3rpo 
3aTo ce eneorporm y aTOMy mopajy xperam oxo je3rp 
Hero TaKo xao nnaHere oxo cywa. 

I'n#117 	 Tatmocr minx rrpercratta 6Hna je ycHopo nompbe 

PabeHe 1911 rog. 	meroga je 3acHonaHa Ha tut% 
ruMH, ga ce npri xnaberby Bassyxa 3acHheHor HogeHom napom xaumwue isarn 
crsapajy Houbyomm oxo cTpaaax oecrwa, Hapotnaro oxo HaenexrpHcamtx. 
Koonen3anHoHa xomopa (cn. 28) }ma ogo3ro H Aeminuttnio ca crpaHe craoneH 

Tamtra 
&WYNN, 	 Ha garbom excnepHmeomma ca 	H P-tzecrimama, qmj 

en. 28. Ocema xoxxex- cy ce nyTaibe morne nocmarpaTH otororpactsmaTH 3axn.a 
3auttotte momope 	31.31yhH BLUICOH0B0j merom xoKaeHaamoHe xomope H3 

C.a. 29. CHHMSK )(palm 
nyrame a s fi-mecrwia 

311.40Hel a 01403,40 Mom; Bat:Wow saws, xoja ce Hana3H y wmopH, npo xpe 

rally KAMM Hann= Hem° ce pacxnabyje ycne,H cHor nuipaba. Axo je ox 
°most 6ao mambas° ocuo6obea uparmaue, TO ce opt TOMB He mome mom 
crsapaze marae. ApyKnaje croja crsap alto xpos momopy woman at- H c3-oe-
crone. H jeune H pyre tzecrwe H36agyjy enexrpotre 03 monexyna xoje o 
cycpehy, crsapajyha ram Tome spa° allow uaenacrpmcanas mamma. Oxo 
%lemma °max ce ocyrubajy xalilbHUe marne, xoje jacHo noxasyly Deny nynaby 
mojoat cy npomne a- a ii-mecrame.' 

Tetmca cc-mecrat4a, a36ajaiyha enorrpoti H3 monocyna, He mesa ow) 
'masons:ammo xpeumbe; oxa CEIMO oaua mace npaneruo cxpeara mama 
y aemocpormoj 6.11143HHH Hexor aromcxor je3rpa. HallpOTHS, J111101 fi)-ReCTUWI Ilp 

it36ajamy enormous a cams sperm 3H8THO cxperatbe Napomaro i a ce 

010/7 
a- tecnioT Crairie 
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Cn. 31. CALMS oH- 
petentauba Ha6oja 

eJleICTp0Ha 

§ 2. C.nrowenociii ciiipyasype atRoma 
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6p3HHa cmaibyje). CJII1Ka 29 npercrawba TpeHyrHy cboTorpacbcxy CJII4Ky xpajesa 
nyralba a- 14 P-Liecriaga, 1[o6Hjeny KoHgeH3anHoHom merogom, a c.nfixa 30 — ny-
Talby gBe a-liecrHge. Ilyraiba je o5Hzmo npaBoninnacxa, Roja ce 3asptuasa onga 
Raga ce 6p3HHa a-tiecrHge TORIIKO cmaibla, ga °Ha npecraje Jja Hcrepyje enexrpoHe 
143 monexyna, c RajHma ce cpehe. IIyraii,a, catrenia ropiboj Ha en. 30 Bpno ce perxo 
cpehe Ha cbororpacinajH. Ilpsa npomeHa npaBga Ha li,oj ogroBapa cxperathy ycneg 
npona3a 6.ax3y je3rpa aroma (ynopega ca CJIPIKOM 27), a gpyra — cygapy ca gpy-
rnm je3rpom. 

KBaHrHrarnsHa H3pagyHaBa1ba, xoja cy H3BegeHa Ha 6a3H OBaKBI4X itoro-
rpacticruix cHHmaxa, noxa3ana cy, ,E(a. Pi-gee-114ga. mopa npocemao npoha xpo3 1.0000 
aroma, npe Hero mro oHa H36Hje Hem,' enexrpoH, a a-trecniga npobe xpo3 500000 
aroma 14 npHrom nplibe Hajmnue gBa-rpH 'Tyra je3rpy Taxo 611H3y, Jja nperpaH 
npHmerHo cxperame. OBo y6egnAmo goxa3yje, Jja je3rpa H enexrpoHH Hambyjy 
canto jegag He3HaraH geo genor npocropa xojH 3ay3Hma arom; crBapHa 3anpe-
Num, Kojy 3ay3Hmajy je3rpa cmax aroma goBetnijer rena canto je MI4J114011111% geo 
xy6Hor mHnnmerpa. 

Ttonyne 

1) „Imeruca xeanna je Rayne xoja Tpe5a Ha ocHoay c131.1311 ,1101X npaeuna it omega ga 
o6jacun yapox °flora urro HacTaje npH XeniVICKaht onepanujama y CA0)101111'11 Tennma". O3y ,rw-
cinnunprjy je gao M. B. Romonocos y caoM „Kypcy crevice CkH3HtiKe xemuje (1752 ron). Kao 
H y mHornm Hpyrnm cnymjeaHma, on je npegyxurpHo ouganuey Hapcy Baum Hero 3d cro roroula.- 
Hgyhn, Holm* xpyc clmantme xemaje Howe° je H. H. Bexeros (1865 ron), Ho* je npan yaeo 
ogroeapajyhti npaRnitucH xypc. BancHocr oee nncqunanne oceninn cy morn Tea xpajem 
XIX Rena. 

ihrratee yHyraptbe crpyxrype aroma H monexyna mcrepecoaano je x M. B. JIomoHocona. 
Y MAIM mopajy ce einem cinmetapH H Hapoxmro xemanapii, jep He aitajy yHyrap3by crpylaypy 

HeBHAJbM3HX mecrinla", Immo je on, craemajyha aspen naYKY  6yHyh- 
Hocra one 3a,garKe lc* galia6 peuxaaa clmatruca xemaja. 

2) ripe° Tatou) ogpeHealee Ha6oja enexrpona 6Hno je Haepcue-
Ho 1911 con., npH meaty ce =Toga Hcnaranalba ocHHaana Ha 110Cala-

Tpaiby xperalea cHhylunivc Icarumina pacnpuxenor yea y enexTpx-
mom noiby. Ano ce y npocrop A (cn. 31) yaene main} 6poj raneux 
xawbana, • ocula ce monce npararn xperathe came og 	nonohy 
humpocxona M, cHa5geeeHor cmanom. IlpenyurreHe came ce60, Hammy, 
nog yranajem aemrbitHe roue, naaajy yrantneo 6pHce yeoman) cy Tone. 
Hpena Tome, H3 6p3nne naaan,a monce ce HapagyHarn Texcnua caaxe 
nojernme }calumny. 

Axo ce caHa y npocrop A yaege anon icarommx apaicosa, TO he ce jean Heo eneirrpoaa 
3aapaCaTH Ha xanreugavca H THH camilm one he g0614TH HerarnaaH Ha6oj. Axo HeMil enexrpucznor 
noma, Hehe 6nrit Hamene xpeTalba xacuenua H °He he npogyuctirm Auras° Ha nap.ajy. Hanporaa, 
axo rope:a meTanna nnotunla Ho6Hje Hot:comae noairrneau Ha6oj, a Hotea HeraTuaan, To ce moxce 
HC camo 330134C3TH =maybe Harumula, Bell H npamoparn HaeneirrowaHe KarilbHge, Tha Ce 

nervy rope. 
Hpernocraanmo, J:ta ce npH lusecnom Hanouy Haneby nnocuma Hen xamesiga He xpelte 

HH rope Hu none. To 3intm, Ha }hefty Tenumy Tatum ypasnorencyjy enexrpnome cane. 3tujy.lie 
Hanoi( noyea H TeaCHay Ifiti111.1a1C, nonce CC H3 TOINI H3panynarn Bennquita Ha6oja, Raja CC MUSH 

Ha tboj. 
Ha ocnoay peayrrara muoro6pojiurx orneHa npH paantinnrom Hammy now 11 paatium 

HumenaHjama nanaany 110K238/10 ce na Ha6oj 0811X Kallibaaa yaex naHoca Heo ymeoHcax armor 
HajMalber Ha6oja Han je npocro jejuna( teeny. IlpOkieHel Ha6oja y CKOK013111118 jecre camo no ce6H 
Hajy6ennmanju Homa aramcxe npnpoge enexrpanicrera. OcuirneHao je, Ha xannatqa Kola an-

• cop5yje caa) jean enexrpoll, mopa Halm Hajmae,H Ha6oj, Hon Hpyre, lc* ancop5yjy ABaa Wit 

Hut., Hmajy neo.iberoa ogroaapajyhu ymnoncax. Hajnalba nenacnnia Ha6oja, npena Tome, o4ro-
Baps int5ojy enexrpolia. OBaj je jemnic 4,80 10 -" anconyTmix enexrpiounix jeHeauga*. 
KORHHO je mana oaa BenH3Hxa, 740)Ke CC ancient H3 Tora, ILITO a  jatraay crpyje .  og 1 aranepa 
HP03 ncngy mop came celtyHrce npaha ono 6,25 • 10" enexrpoua. 

* AnconyTua eneicrpocranrixa jercumula je Ha6oj Koji( Ha oricrojaiby o31 1 ex Henyje 
Ha MTH TaKall H1160j CHALON OA I AHH.1 (apn6mincrio jeJjailita Malian OA 1 JAMP)• 
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52 	/Lt. OcHome iipoulcitiase o pontiaproof culpyaropu atafiepuje 

3) Y Ta6nxu,H cy Hartertexx pe3yirram itaIHTHBalba cxpeTam a-tiecruna npu npona3y 
xpo3 =milk 3JIaTa. 

yrao cxpeTaiba (°) 	 15 30 45 60 75 105 120 135 150 
Bpoj a-tiecrxua 	 130 000 7800 1435 477 211 70 52 43 33• 

§ 3. ATOMCKH mogemi. nnaHempini mo,gen je HMO BeJIHKH npfuuninif-
janHH 3Hagaj xao HOB H 3HatrajaH xopax yHanpeg Ha nyTy no3Hamba yHyrambe 
crpyirrype aToMa. AJIH y notreTxy off HHje /dorm) 6HTH npeuu3Ho H3pal)ea, jep 
HHje 6H0 no3HaT HHTH 6poj enexTpoHa y aTOMHMa TIOjePjuiliX enemeHaTa, HHTH 
IbincoB pacnopeg. 

OgroHop Ha OBO lurrame glum cy pagoHn ca TaK03BaHHM peHgre H-

CKHM 3 pauHma. rogime 1895 PeHgreH je, npoymariajyhti oCo6HHe 'wog, 
HHX 3paxona, npHmeTHo ,Eta oHa mecra craxneHe nem Ha Hojy nagajy enexTpoim, 
notnnby orAa Hcnyurrajy Hex0 HOBO 3pageme lc* genyje Ha cbcrrorpacbcxy nnorty, 

Coma 	811,4A118,3 
0811 	f @MOO' 	 PaAmo-raflacH 

Peiorroi 

• 

YATAVIOV. ■ *Wei" 	faewHwrif ranacli 
.1 PO if 	JPOWI 	JAW,  

1/1 1711,u • 001 104/ 	IN 	/KM 

Cn. 32. Enewrpomarnernm enwrap 

JIaK0 npona3H xpo3 CTaKHO, HpB0 HTH. arm xoje Behma meTana jaxo ancop5yje. 
HaairTHHaibe pexgreHmix spaxa noxa3ano je, ga cy TO enexTpomarHercxa Tpe-
nepema, aHanorHa BHX(JbHBOj CBeTJIOCTH, arm Koja HMajy MHOFO Malty TagacHy 
;tyranny (0,05-20 A). Y enexTpomarHercRom cneicrpy (ca. 32) peHgreucini 3paitH 
Hana3e ce immeby yaTparby6Htiacnix H pagiijymoraix T-3paxa, HeJIHMHIIHO Hane-
>xyhH Ha orie . nocnerube. 3axHamyjyhm cuojoj BeJIBKOj npogopHoj mohn, pexp-
reHom 3parAH HMajy Bening npilmeHy y megHumm, jep ce nomolly ripo3palmsalba 
H cpoTorpacluicalba mory BHHeTH pawnitnim gerliexTH y raamom opraHn3my (npe- 

JIOMH H Hanpcamie xocrujy, OTO  ItH CJIHKa 
33 ripHica3yje, xao npumep, - jegaH cHHmax maim. 
BplIO ,,TBAHH" (Tj. KOjH HMajy Hpno MaJTy TanacHy 
gyuamy) pexgreHoof 3paum npHmelbyjy ce Tam- 

	

3a HcnirrHumbe meranHor mum y 	npoHa- 
naweiba yHyrapibinc, inyrumnia. 

Pettgrelicxn 3pazim nocrajy ygapHma 6p3Hx 
enexTpoHa Ha aTome enemeHaTa xojH catunbaHajy . 

Cm. 33. CHRMax nomohy pen,uxen- craxno. Axo ynoTpe6Hmo Hpno rpy6o yriopeheibe, 
CKHX vale 	oHga ce OBO 1Viowe cpauHHTH ca ygapom Hamm o 

map-1y um:gummy TetIHOCTH ripH Taxsom yga-
py no iboj he Kohl,' TanacH. 11-)HxoH Hapiucrep he npx macH Hammitt, 'Le-
roHoj 6p3HHH, gmmeH314jH HT,n., 3aBHCHTH TaKObe H 0,11 oco6mia came Teti/IOC= H 
memahe ce axo, HaripHmep, Bogy 3ameHtimo yacht. CJIWIHO TOMB KOt gime 6p3HHe 
enexTpoHa xapaxTep H3a3Halim peHgreHcmc 3paxa --Ibluxosa tanacHa gymmma 
— memahe ce 3amicHo O Tora C aTomom xaxHor enemarra ce cypapHo eneK-
Tpox y xpeTaiby. 

Kaxo cram° Hma y CBOM cacTaBy paanwurre eneraewre, TO ycneg cygapa ca 
CTaKJIOM go6HjeHo 3pagerbe cagpxor 3paxe pa3nospcintx TanaCHME gymoura, IITTO 
crnapa Henme He3roJ;e *npmumcom %mom yncirpe6e. .aa -614 ce TO H36er.no, y 
peligreHc.xoj gem, (CA. 34) HacyripoT xaTogx riocraarba ce ruboaarra aaoga 
(„airrimaToga") H3pabeHa og Hexor xemnacor enemarra. Mna3 eirexrpolla naga- 
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jyhx Ha meHy xomor exy nospumuy Hsa.amsa crHapase pewtrescxmx spa-
Rosa xojH HMajy Tatum onpebeHy TanacHy nynamy. 

MO3HM je 1912 ron. HocrasHo ce6H smarm, ja cacremarauf nporm xa 
plump peunreHoutx spaxa, no6Hgemoc Ha aHTHHEITOHaMa HapabeHHM oA pa3HFIX 
xehuicanx enemeHara. 

Hoxasano ce, na ce •ranacHe nyname merbajy Accra Hparaumo xao urro cc 
To MPH H3 ca. 35. Horne o6paie pesprrarit mepeiba noxasano ce na je xsanparms 

11 	  
Peareicno xetivi 	 v 	  

‘,,,‘ ,,,,ii . ; I/ i 	 Cr 	 I 	 
Mo 	 I 
re 	I 	  
Co 	I 	  
Ni 	  
Cu 	4 	  

Kar011a 	
( 

MOAB 	 Zn 	 
oomee rada) 

Coon 
eAeKTPOH 8  

Cm. 34. Cxema move-How Hem 

1.2 14 IS 10 2,0 21 21. t6 ZI A 

Ca. 35. TanacHe Aymanie pegarelicamc 
apamosa 3a enemenTe oA Ti Ao Zn 

xopeu H3 peHIMp011HHX HpAgHocril TanacHux Hymoma (raHomainix „TanacHnx 
6pojeBa") upH6nHuoio ntmeapHa cimuumja wromcxor 6poja, Tj. pegHor 6poja 
enemeHra y nepHonHom cHcremy (ca. 36). 

TeopHcw Tpe6ano je oaexHsaTH na =lama mrHania Tpe6a Zia 6yne  yro-
.imxo maiba (Tj. meHa pelumpoaHa spenHocr yronxxo Bela), yxonnxo je sehm - 
Ha6oj arommor jesrpa onrompajytier enemeura. PesynTaTH PenepcDopnosm pa-
Jima cy noxamsanx, Aa Ha6oj jesrpa mopa 6HTH upH6.ammulo jenHax 'lawman 
aromcxe reuome. PeJWM 6poj, 6ap 3a He cyranue Ternxe arome, je 6thu HpH6nHuato 
jenHax nonosmui =mate Texame. CBe TO, myna pew, omarnenHo yxasyje Ha 
To, ;La je &MO usuu ua6oj jempa 6Pojuo jeoliax 
peduam 6pojy enememilay fiepuoanom cuciaemy. Tint 
maim je 6Ho onpebeH H 6poj enexT po Ha 
ma xor aroma; uourro je ATOM HeyrpanaH, TO osaj 
6poj mopa 6HTH jenHax sentruum nosirrHsHor a 
Ha6oja jesrpa . 1  

Yrspbxsame 6poja enexrpoHa y aromma 
pasinoUirmx enemeHara omoryhmao je, na ce npx-
be rummy o cipyHrypH a T O M C IC H X M o- 

e ,.r1 a. Y rnasHam noresHma Bop je mum oso 
=Tame Ben 1913 ron. 3a xemHjy cy Hajmrrepe-
caurmajH McienH, la* je nocrasHo Kocen 1916 
ron. Maja ce up" IblIXOBOM nocrasmaiby ysHmao 
y o63Hp 11113 paanwomx oco6Hna aroma, mkt ce 
mike WORM) orpaHHtIHTH Ha pasmarpathe caw 
xemHcxe crpaHe pacybHsama. 

Vrat-4 

05 

1,0 

0 10 20 JO 40 50 so 
Aromrku Spojebu 

Cn. 36. Tommie amnia pemae-
11pH npenasy oA namx xa cse renum aro- ream= apecosa H peasa 6pojesn 

mmma, Ha6ojH ISHX0B11X jesrapa nocreneHo parry. 
C pyre crpaHe, xemEcxe oco6Hue enemeHara upH HCTOM npenasy nepHonHaHo 
ce memajy (1 § 5). Hs Tora cnegyje, na xemHoce oco6HHe =slice He mum) 
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54 	. III. OcHoexe foe:Name. o yuyaktploof allpyltgypg Matilepuja 

yKynHor 6poja eneirrpoHa y aTomy, KonHKo on HAUUMMW, mebycO6aor 
p a c no p e a. 

Aim axo je TO Tax°, mina je H o6paTHo, nona3ehm og xemmetotx ocoeglia, 
moryhe go6HTH HHattgaitHje o pacnopegy enettipints Taxo, nazipmatep, weraa 
onexmaTH It3BecHy nepHogtosiocT y npomem oBor pacnopega spit HoeTynaom 
noBehalby Ha6oja je3rapa. 

Elmo je no3HaTo, .xtk ce u' ogpebetuud yencommta monexyn, Hanpimep, 
myxmcxe cones, mowe ;la pacnanHe Ha HaTpHjyM H xnop Ha Taj mmHg, ga• nom 
6yge. HaeBeuTpHcaii UO3HTHBHO, a upyrx HeraTHBHo. lIportastobe minx ttecnuAg 
noxaaano je, Ra  je Ha6oj csaxe ort Ibmx 6pojHo jeiHax Hadojy enexrpoHa. ricipeuno 
o6a oBa Ha6oja mute ce' Hajnpopognmje o6jacHHTE npena3ota jegnor eneatiposs 
ca aToMa HaTpHjyMa Ha arom xnopa: Aim Hon HpanbcHe COBH x HaTpHjym H xrtop 
cy jesmoBaneHTHH; npema Tome, jegHa jeiunuwa BanesrgocTH ogroBapa jegHom 
npegaTom enexrpoHy. Oitga y cnynajy, Hanpuntep, nsoHantrrHor .Hannajyma 
momerdo otieHHHaTH npena3 nea e.newrpoHa. Aoncra, omen noxa3yje; Sys npa 
HCTHM ycnomma . no6HjeHa tiecrHun Hannujymnuma . nBa 1103HTHBHB Ha6oja. kicrO 
Tam H y npyrHm cnyliajemeda saneHmocr enameling' ogrogapa 6pojy upertamx 

CJI. 37. Morylim moBenx 
xesrajymomor aroma 

CA. 38. MOrylim atoBeam 
aTOMa 

nwnOymoBor 

enexTpoHa. OHH enexcrpowx xojH Hajnaxtue mory ga ripeby Ha gpyre arose — 
BaneHTHH enexTpom — mory 6unt canto 01W enetcrpoge Kohl cy Hajyga-
MeHHjH OR 1103HTHBHO HaeneurpHcaHor je3rpa. 

Hajmut Hammy ynoxy cy Hrpane upercrase *due 3a oco6HHe HHepriotx 
racoBa: tunbengua xka enemeHm oBe rpyne He crynajy HH y jenny xeasHcxy peaH-
unjy, romp! 3a Hapolotry c-ra6mlutocr IbRXOBHX enempoHmact crpyirrypa. 

KoHcTpytatHja Hal npoclujei• EiTommor monena — Hone= aroma sOnomma 
— He npercragga HmaxBy Teuucohy: jegan ce enarrpott xpehe y osom aromy 
oxo je3rpa xoje Hma jegaH 110311THBBH Ha6oj 	TaBO3BaHOr npor on a. 3a 
tutyhH enemeHT — xenHjym — moryha cy Beh gBa pa3MwwTa mogena (ca. 37): 
Asa xberoBa enexTpona mory ga ce xpehy no nyramama, xoje ce itana3e MK Ha 
paanwurnan oTcrojasama OR  jearpa (A) HJIH Ha iccrHHf (E), urro je cxemaToot 
npercTameHo cragnajyhm HX Ha jelly HpyHaly ntutHjy. Hip  H3meby 
lame ce H3Bpuarrx Beh Ha ocHogy xemmtaxx oco6ma xenHjyma. Axo 6m amen 
A 6no Taqui, oHga cnomitt enetcrpox He 6x cmeo 6HTH One swag y xenHjymy 
Hero y BO,ROHHKy. Y BC3H C THM xenajym 6H mopao 6HTH ClUfgall no oco6imama 
Hop3HHxy. Mebyrkim je OH XeMHCKH HHepTaB. OBO roHopn• 3a TO, na ce o6a the-
rosa enempoHa }man non jenHamm ycnomma H na cy o6a spa° nBpero ite3aHa 
c je3rpoM, LUTO H onroHapa moneny E. 	• 

Ilgyikpf CHCMCHT RHTHiyM HMB Beh TpH enexTpoHa. 3a meta ce mary 
3.3MHCJIHTH TpH paanisnrra mortar*, noxa3aso Ha ca. 38. JIHTHjym je meraH, KOjif 
je no cHojnm xemmouxm oco6HHama Bpno cartnaH uarpHjyMy H Rohl je y cams 
CHOjOM jegsubeibma jenmomanorram. Ha ocmomy moAena A Tpe6ano 6H olunotsgrit, 
Ra he ntrutjym y nojegommm jetonfielboma 60TH H jegmomanewrau H naosanewrau, 
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§ 3. AfTwAtacu modem 

 

     

na trax H Tposanemax. Hpema moneny E OH 60 mopao 6HTH immoral° mosaneri-

Tax, a no moneny B camo jenHosaneffraH. °lawn=Ho je, na TpehH monen Haj-
6ome onrosapa oco6Hriama surrHjyma. HpHHHHnujenno je samara tanbernma, pat 
je icon mera cagysana nocrojaHa xorxlmrypanHja xenHjyma on Asa eneicrpona y 
np som cnojy oxo je3rpa. 

EnemeHT c penHifm 6pojeM 4 — 6epHoHjym — ysex je nsosaneaTax. Oso 
noxa3yje, ;la cy y memy saneHTHa canto Asa enewrposa, xoja ce o6a Hana3e y HCTHM 

ycnosHma. OtarrnenHo je, na je y 6epHnHjymy cagysaHa nocTojaHa xenHjymosa 
„nsojxa", nor< cy Asa ocrana enexrpoHa pacnopetella y Knyhem cnojy. 

EnemeHT 6poj 5 — 6op — je TposanorraH. Theros monen je; npema Tome, 
carpaljeH aHanorao moneny 6epHnHjyma, camo c TOM paarsucom, na ce y npyrom 
cnojy on je3rpa Hana3e seh TpH enexrpoHa. EnemeHT 6poj 6 — yrmennx — je 
qemoposanenTax H pacnope1 merosnx enewrpoHa &the: Asa — y npsom cnojy 

H tit-111pH — y npyrom. Beh ce BHAH °num TeHnemmja pa3soja wrommanc eTPYK -

Typa: y npHom carrajy call-yr:taxa je xenHjymosa nsojxa, a Apyrx cnoj ce nocre-
neHo nonymasa enexTpormma. Oso nonyfbasame npyror cnoja npopzonthe . ce 

oln4rnenHo cse name, nor( He 6yne nocrHrHyr 6poj enewrpoHa, xojH onrosapa 
merosoj maxcHmasuroj cra6HoHocrx. AJIH oHoa 6H Tpe6ano, na ce no6Hje wrord 

No 	 Mt 	AI 	 so 	P 	S 	CI 

C..n. 39. Eneicrpoliacn mo,aean aroma 

IlHepTHOT raca. HocinaTpajyhr4 enemeHTe, KOjH y clicremy nona3e nocne yrmemoza, 

mg Hasammo Aa cy £130T (2 H 5), mu:mum (2 H 6) x cbnyop (2 H 7) — xeduicxm 
aicrusHH. CaMO je enemeHT 6poj 10 — HeoH — ca crpperypom 2 H 8 
xenHjymy — HuepTax rac. 113 TOM ce mome H3BeCTH 3ax.rbytrax, na je np y  r H 

enexTpoHcrai cnoj cra6kinaH mina, Rana Hma 8 enexTpoHa. 
klnyhn name, BHOMO ;la je enemenr 6poj 11 — HaTplijyM — jenHosaneH-

TaH, MarHe3HjyM — nsosanesTax mg. Homo je npyrkt enexTpoRcxx CJI0j seh 

nonymex icon HeoHa, saneHTHH enexTpom 01311X enemenwra pacnopeNtaahe ce y 

T p e hem cnojy. Cn. 39 noxasyje enercrpoHcxe monene 3a enemeirre on HeoHa 

no aprolia. 
Homo je ynoTpe6a wrommat monena 3a H3paocasame crpyRTypa xerdHamx 

jegmbelba xordnomosaHa .*(c micro rpacloonce crpane) opmnro ce npHmemyje 
ynponthex Hamm ibmosor npercrasmama, npH qemy ce npma3yje canto 6poj 
enexrpoHa y c n o n n e M cnojy: 

Na Mg Al Si P. 

Camo ce no ce6H pa3yMe, ;la rope HaseneHH wromom mom.= npinat3yjy 
samosy cTpyxTypy canto cacsHm cxemaTcrar. Y crsapHocrH nom= crpyrcrypa 
y npocropy je mHoro xommacosamja: enexTpoHH ce xpehy no pa3H0m emu- 

H xpyounim nyramama, npH qemy ce 14 came nyTame nomepajy y npocropy. 
no3HaBalbe THX IlIeTBJBHI4X crpvcrypa, HeorixonHo 3a Heria donwaxa MOTH-

timama, He once ce 3acan HcxopncrHTH y xemHjH y Hexoj sehoj mepH. HarrperrHs 
npsH erynam y no3Hasamy crpperype aToMa pacnopen enercrpoHa no cnole-
sHma — on ocHosHor je 3Haqaja 3a paaymeHame xedufamx oco6kma H Hpoueca. 
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56 	III. Ocuome lipe►aNase o yuySaprooj areppartypu Atailopuja. 

jlonyla 

nine (tieHHHo, 1920 r.). PesynraTH notemuntx °ram Hang cy cnextehe 6pojeHe 32 11032111111311e 
Ha6oje je3rpa (y jemonnitima Ha6oja eneirrpoHa). 

senocpemo excnepinseffrainio ncrroptim. Y Ty copxy Ha °amity ycripnieHe merOg ince 6pin1ub1nto 
num je TARO Belmar npinnuontjetnnt 3Haual,• Ha ce noicaaano, Ha je Hpajiba norpe6a, Ha ce off 

je auto npoyuexo pacHname a-mecrinta .npit nponaay Rpm rause menthe 6tucpa, cpe6pa WM- 

1) Y rnaaHom Texcry Haatttem 3atabyqatc KOH je noicaxao 43143H11KH ChtHa10 pemor 6poja, 

Cu - 27,8; 29,0; 29,6; 27,6; 29,6; 29,6; 30,0; 28,2; 30,4; 29,6-cpetnua opetwoor 29,3 
Ag - 46,0; 41,0; 44,0; 45,9; 46,5; 49,1 - cPetilba opextoocx 46,3 
Pt 	80,6; 7§,4; 79,6; 76,0; 77,1; 78,5; 77,0; 76,5; 75,3; 76,5; 76,2--cPeAtha Timmer 77,4 

tuipehintaiba HecysubHoo noTiipbyjy TaxMOCT moue noMenyTor mummies. 
PennH 6pojenu OBHX enemeHaTa jecy 29, win. 47, cum. 78. Ha xaj Hamm penman Amparrnor 

§ 4. BanarrEa Be3a. Ilirrathe o npHpoitH on= cHna, lc* H3a3HHajy 
crHapame xemucxmx jertmhema, 6Hno je nocTaBrbeHo join y CaMOM noverxy ca- 

BpemeHe Haynie xeatHje. AHH ce y To Hpeme HHje 
MOTRO O0T0B0pHTH 3artortomaHajyhe Ha OBO MITalbe. 1  

3axBamyjyhH pa3Hofy Hamer no3Hartarba arm-
cxe crpyxType MH Ca,Ita momemo HoHexne 60,1be 
o6jacHHTH npHpogy xemHounc yaSjilIVIHHX HejcTarta H 
meHe y3poxe. 

E^E► 0132.12 	El 	 Kao nrro je no3HaTo 113 enemeHTapHe (biome, 
enexTpHtma crpyja, xoja Teqe y 3aTHopeHom "cony, 
crHapa marHeTcxo nonce ynpanmeHo no „nparmny 
3anpnba" (cn. 40). IloTnyno 3113.110THO ce noHanlit 
14 enexTpoH KOH ce xpehe no cHojoj nynum: 
HCTOBpeMeHO HOCTOill H lber0B0 06pTiMe OKO con-

cTHene °cot:ante, T1E(03BaHH CHHH enexTpoHa. HOHITO enexTpoH HHje MaTe-
MaTMIKB Taqxa, Beni Hma Helm cHoje (ma Ha 11 CEICBH21 He31111THO AHmeHaHje, 
meroso concrBeHo o6pTame Huai( je He3aHo 3a cmapalbe marHeTcxor none. 
CBaaa enex-rpoHcxa nyTtuba Kt* nocrojH y aTomy jec-re, npema Tome, jegara 
Hpno MBAR MarHeT. 

- 
AHH ce ABEL noce6Ha MarHeTa 11pm:wage CripOTHHIK HOnoBHMIL, npH =telly 

ce H.Hxosa noma 3aTBapajy. ,LIa 6H ce oHa noHorto pa3rwojxna, mops tee yrponniTH 
HatecraH pan. IlpeMa Tome, ycnert 3aTBapaH,a marHeTamx 
mama cncrem nocraje c-ra6H.naHjH. 

HCTO ce TO Helium H y cnyqajy enexTpoHcxx‘ ny- 	la 	NO " 	• Z• 

Tama. HaripHmep, 3a xenHjym Ho6Hjamo cxemy y3aiamHor • 
HejcrHa marHenmx narba npxxa3aHy Ha cn. 41. KOH CHO-
memijinc aToMa, Ha CHHtlaH Hagxx , Moparia 614 6HTH 
:taTHopeHa Henlixa BehHHa H2HX0BHX eneKTp0HCKHX nyTa-
iba (yrtex no HBO. rIona3ehH ort HapovHTe nocrojaHocru 
aTommix tcrpywrypa HuepTHHx racoBa, mopa ce nperno- • 

craHHTH, Ha cy KOH !bin c H e nyTathe qHpero C n a- 
p e H e. 	 Cn. 41. 3antaplitbe tsar- 

KaHa ce Asa aroma xojH HMajy y cHojxm crpyx-rypa- Henn= 	xeini- jymosom noisy ma HecnapeHe (HenapHe) enexrpome, Hocra npkainme,, je- . 
Aax Apyrom, me4y mHXOBHM marHeracHm nonatma -notnnbe 
Ha Henyje y3ajamHO npHsnaqeme. YcneH Tors ce o6a aroma join row npH6.1m-

H HacTaje santapame no.tba y3 crHapame enexTpoHator rtapa. TOMe ce 
CaCTOill no JIyHcy CyLLITHH3 croapaifia B1LHeHTHHX He3a•H3meby WOMB.'" 

Cn. 40. lipaoHno 3aBpm,a 
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§ 4. Basemaima oe3a 
	

57 

3a Harpamby HaneHTHe He3e enercrpoHmor napa cHmor on aroma xojH ce 
cjenmbyje, naje no jenaH enexrpoH. 3aTo ce HaneHTHocr enemegra y He Ho it 
jenH H, e Ib y ogpebyje 6pojeM enerapoHa merosor aroma, rcojo ytlecrByjy y 
craapajy Tammx enexrpoHcHnx napona. IIpH TOMB je maxcHmanHo M o-
r y ha BaneHTHocr enemeHara jermarca genoxyrrHom 6pojy Henaprurx (rum cna6o 
cnapermx) enexrpoHa, xojH nocroje y rberosom aTOMy. OBaj 6poj ce, no npamtny, 
ysex cnawe c 6pojeM one rpyne nepHormor cHcrema y xojoj ce Hana3H MTH 

enemeHT. 
Cam npogec crnaparba, Ha npHmep, monexyna NaF . H F2  mowe ce cxemaram 

npercrarmTH Ha cnenehm Hamm: 
•• 

Na- 	= 	 : F 	-F: = :F:F: 
•• •• 

143 cxeme ce BMW, ,Ip cHaRoj BaneHTHoj Hem (gprmna) o6Htniux croncryp-
MIX 4opMyna onrosapa enexTpoHc.xn nap. Ilpmunmujermo je Hamm mrrarbe 
pacnopen or rmpa y ormocy Ha je3rpo aroma xojH ce cjemnbyjy. Onne cy moryha 
Ana, 614THO paarnmnra cnytlaja: nyrarbe cnapermx enexrpona mory HJIH gene npri- 

Amom Na 	AmoM F 	 HON Na 	mon F 

Cn. 42. Cxema cmapama monenyna NaF no Koceny 

nanaTH j ennom OJI }MIX, HnH 6HTH, Ha jenaH HJm npyrH Hamm, Be3aHe 3a 
o6a je3rpa. 

IIpHH carraj Hmamo mgm, Harm jenaH OA aroma npmEuraxm ocrHaperry Ha-
neHTHy He3y enexrpoHcHor napa mHoro jatre Hero npyrir. OxmrnenHo je, na no( 
nornyHom nprmnatremy enexrpoHcHor napa npror aToM Be3yje jenaH eneHrpoH, 
a npyrn ra ry6H. Hpema Tome, o6a aroma no6Hjajy cymmme enewrpHtme Ha6oje. 
Tame HaenexrpHcaHe tuecTrtge, xoje ce crnapajY 0 A 

aroma (rum aroma= rpyrra) y cnen ry6Hrxa HRH n p c a j e- 

n rb a H a H. a eneHT poH a, 3oHy ce form. Sam Taxo 6nna, Hanpumep, 
crHaparbe monexyna NaF, y Home je HarpHjym nocne peaKUHje HaenexTpricaH 
HO3HTHB110, a 4nyop Heranumo. 

3axnamyjy1H cHoMm cynporimm Ha6ojHma, o6a ce jolla y3ajaMHO npHanatre. 

Aim , nprmytreHH AO H3HecHe rparnme, OHH ce 3aycraHmajy Ha TarcHom orcrojarby, 
Ha xojem je npHnnagerbe yparmoreweHo on6Hjarbem 11,11X0BIIX enerapoHcrom 

omoratm. Ha Taj HatmH monexyn NaF ce cacrojH H3 cynporHo HaenexrpHcamix 
jorm, xojH ce nprmnatre meby co6om. BanegrHa ne3a, ocrnaperm nornymim npH-
Bnagerbem enexrpoHcHor napa OA crparre jermor aroma H nanam npmlnagemem 
cutopernix jona 3oHe ce jolicita He3a (npyHtmje: eneHrporianorrHa, xerepono-
napHa). Cjenmbasame no luny joHcHe ne3e 6HHa y oHHm cnytrajemma, Harm aromx, 
xojH pearyjy, luviajy jaxo cynporaH xemnom HapaHrep. 

C tIHCTO 4)opmanHe crparre joHcHa ce Ben (no Koceny) mowe cmarparn Imo 
npocr npena3 eneHrpoHa c jenHor aroma Ha npyrtr (cn. 42). Tams ce 
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58 	III. Commie tipeakulase o yiyulapoj culpylaropu matiiepula 

Halm pacylmnarba, 3axBamyjyliH cBOjoj jemocTamocTH, y mHornm cnytrajemm 
noxmao xao BeoMa nonecali. OtnwnegHo je na ca Box{ HMOS xpajudim pe3yn 
TaTHMa, Rao H paHHje nomeHyTH Hamill. 

Ca rneninnTa Kocena rnaHHH pawnor xemHocor yaajamHor nejcraa jecre 
„Texusa" aroma, na nocrHrHy HajnocrojaHHjy enexTpollcxy HoHtparypannjy. 
IlocmaTpajyhm no3HaTa jegHmema paanwernix enemeHaTa y IMIXFSBHAR maxcHman-
mud Baneirrnocrnma OH je go6Ho cxemy, lc* je npmaaaHa Ha c.a. 43 (y memo 
HamemeHom o6nHxy), H H3 xoje ce Bum na ce Hexe erzeicrpoucxe cipperype.crna- 

2 	/0 	18 	 38 	 54  1 	i 	 1 1 	1 	fld,3117 Well 11 lid 60,1 ✓le3rPd 
i 54 1 _ _ __ __I -----    _,____—_-___ _ _2 8, 0 18 8_____-_ I 	 I I 0 Heyrpaniiii aT01411 	 I 
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He Be C 0 NeMgSi SArCaTiCrFeNiZn6eSeKrSrZrMoRuPdCdSnTeXeBa 

Ca. 43. HajnocrojaHmje .rietcrpoucxe xmcDarypawije 

io 

pajy pagHje Hero Hpyre. To cy npe cHera apywrype HHepTHHx racoaa, a 3aTffili oHe 
Hoje Hmajy y cnomHem cnojy 18 eneHTpoHa. PaaHmIHTH aTomx, Rao LIITO ce TO 
B11,11O I43 canHe 43, „Tence" Ra gocTHrHy jeguy oA Haj6nHnoix Tammx appaypa 
nyTem ogasama urn HpHcajegmbaHama eneHTpoHa. 

HaneHTHocT ogroHapajyhmx aroma ogpebyje ce Ha , ocHony 6poja 
14 3r y 6 a. e H H x eneH-TpoHa, heecaueua HaneHTHocr — Ha ocHoHy 6poja H p is M-
Jb H H x. ilocmarpajyhm eneHTpoHcHe cxeme CJI. 39, BIILITIMO, Na, M.g H 
Al npena3e JIM° y crpyxTypy HeoHa, a P, S H Cl y RsHma &rimy crppaypy 
aproHa. 11pHa TpH enemeHTa o6Htmo cmaTpamo Hao meTane, lt pyre — Hao ttemerane. 
Yonurrasajiyhu osy gmbeHHHy, .mowe ce pehH, )1a ce isseffia.auma c enempoxemH-
cicor rneHmura 3oHy OHI3 enemewrn, HojH y nponecy peaRgHje Tence i a Liar y 6 e 
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§ 4. Baum -law 8e3a 	 59 

enoje enexTpoRe, liemeiliamema off, HOjH Tewe Tha Hx no6xj y. AgH je no3HaTo, 
na mHorx enemenTH gory 3aHricHo on ycnona max gam HRH npxnurrn enewrpolle. 

H3 Tora cnegyje, Jo He nocrojn ourrpa rpamina Hamby meTana x HeMeTana, neh 
ona nogena nognnalm camo npeTe xc H y TengeHnHjy Aare npere aroma 
H Inman° Hlije anconyTHa. 3  

rnanHo npenmyhcrno Kocenomix npeTcTarta cacTojn ce y inxxonoj jenHo-
CTaBHOCTII H npernegHocTH, a TlIaBlill HegocTaTax — y innxonoj orpaHHmeHoj 
npxmeHn. I=Ioxcra, cna opraHcxa x mHora HeopraHcxa jenwnema Hncy lisrpabeHa 

no joHcxom Tnny H 3aTo ce He mory nocmaTpaTH ca rnenHurra joHme Teopilje 6e3 
nennxor paammmonzaweina pe3yJrraTa c excnepxmetrra.nnum nonaunma. MebyTHm, 
nieja .T1yHca o npeTxonHom crnapainy enexTpoHcxor napa nonyurra Ra ce 06y-
xnaTe npluunamjenHo HCTHM ci)opmynHcalsem Hajpa3Hospcmjn cuynajem4 Ha-

neTHe Be3e. 
Otrnrne)Ho je, ga npH cjegmbanainy Asa jenHoponna aToMa Helie 

6HTH jenHocTpaHor npxnnagema enexTpoHcxor napa, xojx crnapa HaneHTHy He3y. 
IIpema Tome, cnaxx nap npxnagahe y xeroj mepx x jenHom n npyrom aTomy. Hy-
Tama enexTpoHa, xojH ce Ha moj Hana3e, npxnanahe, npeMa Tome, H jenHom 

gpyrom jearpy. BaneHTHa Be3a, crnopeHa napox 3ajeinurnaut enexTpona, 
xojH npxnanajy jenHaxo o6ojnM aTomlima, Ho* ce cjenninanajy 	3one ce  xe- 

uonapna Be3a. Ha Taj ce Hamm, o6Htmo, meby cO6om 
jegme onH aT•omx, xojH cy HJIH jenHoponm, nnx spno 

Na 
CJIHT-111H no CB0j1IM XeMHCKHM oco6xHama. 

Haj3aj je cacimm moryh H TaKaB cnymaj, Raga ce 
o6a aToMa, Rohl ce meby co6oM jegme, 3HaTHo paannxyjy 
jenaH on npyror no cnom xemHcRom RapanTepy, &Ix fumy 
max TOJIHKO cynpoTHH je(aH Thpyrom, xao (1)nyop 
HaTpHjym. Kao npHmep mowe ce y3eTn jenkunethe clInyopa 
c Bogomucom, xifije cy meTanHe oco6HHe HecpainneHo cna- Cn. 44 Cx . 	ema paannic 

6nje HapanceHe Hero nog HaTpHjyma. 36or Tora he enex- imnoaa Banemme meae 

Tp0HCHH nap, 1-00j11 OCTBapyje BajIeHTHy Be3y 6HTH npx- 
nyneH cloyopy (Tj. mune HemeTanHom enemeHTy) MHoro mame, Hero HIT° je TO 

6xo cayuaj y peaxunjn ca HaTpxjymom. Ilpema Tome, naTx cnytiaj ce Haman 
Hameby nna rope Hanenexa, Rao urro ce TO minx H3 cilium 44. 

Tpehn Tun naneHTHe ne3e — aonapia 6e3a — oxapaxTepHcaH je Time urro 

je enexTponcxx nap maffie HJIH mune jegHocTpano npranytteH jennxm 

on aroma, win He TOIIHKO XIa 6H ce MUJII4 CTBOPHTH camocTamul joHH. HyTanke 

inemix enexTpoHa ocTajy npx TOMB ne3aHe 3a o 6 a je3rpa. Y3HmajyhH y o63np 

nocneginy iunnemuly, nonapHe H HenonapHe ne3e Ha3Hsajy ce =tem,  3ajenHtittxHm 

HmeHom — Koeammime (ThpywiHje: aTomcxe, xomeononapHe) ne3e.jj 

Hajnaxamje RapaxTepricnuce BaneHTHe ne3e jecy mem exepouja x 'nem 

fioAaptiocui. 06e one senvilinHe 3annce y H3BecHom crenegy on nywnHe ne3e 

( a), Tj. oR oncTojama Hameby je3rpa aroma no* je oc-reapyjy. 

-
Thin eneprHjom Be3e nonpa3ymena ce ona exeprnja xoja ce mopa yTpounrrx 

ga 611 ce ne3a pacx0Hyna. EHeprxja Be3e Ha Taj Hamm mpawana mug j a xi x H y. 
06mHo ce Ta eHeprxja cpamyHana Ha rpam-monexyn (Tj. Ha 6,02.10 23  Be3a) 

n3pancana ce y KKan. 3a nojegnHe Be3e oHa monce 6HTH neoma paarnrcma. Tax° je, 

Hanpumep, eneprnja. nee H— H jegHaxa 104 rocan, a eHeprHja Be3e C1—C1 jeg-

tiaHa 58 KKaA. 113 Tora cnegyje, na je mebyaTomma Be3a y monexyny nonomixa 
mHoro jatia Hero y monexyny xnopa. 

IlonapHocT Be3e xapaxTepHry ne3y ca rnennurra meHe enexTpn 
He cHmerpnj e. Kao JuTo ce BIWA H3 ca. 44, joncaa x HenonapHa ne3a cy 

ycrsapn camo rpaHmum cnymajenx nonapHe Be3e. Axo ce nonapHocr (p) crporo 
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60 	III. Ocnowie tipezZailase o yuyifialmof oifipyxulypu mainepuja 

HenoJ apae Ben o6enexal Hyrum, a %zero jolicKe (c jemoBaneamm joinima 
- jewmgom, oma ce ma Ho* mrrepmemjapaa caytaj y npinumny MOHOe o6e neHarrH npocrHnt Aeceninm paanomHom. Ha npHhteP )  PH CI = 0,17, Tj Beaa H-C je MHOtO 6.11H>Ka HenonapHom Tarry, Hero joHcHom. OBa.KBa XBaHTHTaTHB 
H a HapaHTepHcrima HonapHom Heae Howe ce mem Ham camo 3a Ma.1114 6po HajnporrlijHx cnyliajena. 4  

Actayne 

1) Kao npsH marital Aa ce o6jacHH npHP0.11ft aura xe.hutexor mjamHor Aejcrsa 6ana je 
reopaja BepTonea, xoja ;ix je HsjeAnatrana ca =lama npannagetba. OgarneArro je, Aa cy cc 
c ror rnentunra aTOMH mops= meby co60m npannaqam yminn(o jade, yxosnixo je neha amxoaa macs. Time ce npantrannjenHo Hernpana cnena 4) H q Hoer ysajahmor Aejcraa antleby 
paanaturrax enemenara. 

Ony HecneuR4HqHocr oA6azurna je enewrpoxemitexa reopHja xojy je paspaAmo liepue-
najyc. ,Hpema roj reopirja CBaIGI aTOM ante Asa cynporao HaenexrpacaHa nona - 1103HTHBaH HeramaH. Y Hamm cnyqajernrma (Ron mynas) jam npeonnabyje npsa, a y Apyrnma (Rog He-
manna) - gpyni. Ha raj Hawn enercrpoxemaexa reopHja noAenana je cse enemeHre ma- Arse 
nornyHo pasnionrre rpyne, npa qemy Cy ce morna meby co6oM jeAHHHTH camo aroma cynporHe 
emit-mime npapoge. 

Enearpoxenurexa reopaja je 6nna ca csoje erparte oA6tretra, traria ce jacHo Amman° Aa 
ce enemeHrH jeAtre acre rpyne-Awry raxobe me.by co6om cjeArnhasarit. Herupan,e one reopnje 
je 6Hno TOAHHO OgJIYM110, Aa y Tony HH3a cneAehax roma= Harca yolmrre Hide nocraaihruta rarran.e 
o npapoAP xemaexor y3ajamaor Aejcrsa, orpairmasajyha ce canto Ha cltopmynacarhe excnepamea-
Tatman noAaraxa. Teopnja HanearHocra.noja ce prism= noA osxm ycnororma, npaturarrajenno je Aotryinrana moryhHocr HOCTajaHM nese asmeby M a IC 0 j H X aTOM11, arm je Y3HMIUla y ,a63ap 
Aa ce ipatertsnen Herat enemeHrn jeArtHe jernur c Apyrnm, a Apyra He. Tame je npasHana cne-
IIHrInsmocr xeintrexor mebyco6nor gejerna, aim joj HHje Anna onaj anconyma icapanrep, Rohr 
joj je npamtcHHana enearpoxemnoca reoptija 

Iloxyautja Aa ce TIOHOBO 1TOCTaBH 1111Talbe 0 npupom xemacicor y3ajamaor Trejersa a Ha 
ce ono pewit Ha oarosy enexrpoacxax npercrasa ranhemt cy rex y OBOM emnehy 
(TontcoH, 1904 roA.). Owte Hapcputro Aonase y o63ap Asa npanna enewrpoircxe reopuje sanetrr-
Hoer's, traje cy OCHOBe nonmana Kocen H Arm 1916 mi. 

2) Kao 11TTO je 6nno yrnpbeHo KBaHTHTaTHBH/IM HspaqyHasaamma, 311Thapalhe marHer-max no.Tha camo no ce6H Aaje camo npno Mal1H Aeo one nenoxynne errepraje Raja oAronapa em-
pathy sanearne Hese asmeby aroma a xoja ycnoszasa jimmy re sm. r1laBHH snamaj nmajy one 
enexrpHqHe cane Irak ce HacTajan,e Monte nporymatarra nomohy Ramer asHeror moAens. 

Y3MHMO nao Hajnpocraja npamep NBit NM= BONOHNICa H o6enexarmo mucosa iearPs ca A a B, a eneicipoHe a a, oggocHo ca b. Morro cy o6a eneterpona nornyno pannonpasna y 
oaaocy jeaaa npema apyrom, pasHonpasne cy raxobe H %axone Kom6ntrannje ca „csomm" x 
„rybam" jesrpoM: 

Aa + Bb = Ab Ba 

Hpercranara Ha Asa Halms (en. 45). Hpernocrantuto Aa ce eneicrpom a a b Hanase npso6nTao 

Y mo.netcyny Hormonal nocroja ycxnabeao }menthe mamma, xoje ce motne 

metre nononcaja: 
benor }Tenths mory 6Hrtr nperc-raameHa cneAeham perton 01:00- 

y Trauma 3, mt. 5. OHAa o6a moryha cacrena H,axonor ycicna- 

I II 
a: 3, 7, 6, 5, 1, 2, 3 a: 	3, 4, 5, 6, 7, 4, 1, 2, 3 b: 5, 1, 2, 3, 7, 6, 5 b: 5, 6, 7, 4, 1, 2, 3, 4, 5 

Ca. 45. Cxema moAe.rm 3a 

meby enexrpoHa Aenyjy MarHeTHe cane oA6Hjatha, arm noson,Ho 
Frame Ha ersitparhe cacrema I (xperarhe no enalm) ca, sa 
thera, xsparcrepacrtpunam, ysajamtram on6aja Ib e m aroma 

RoA cram moryhax Rom6nHannja nononcaja enexrpoHa (Hapozurro -- 2 a 6). Hanperna, an° cy 
puma opHjearacaHH y cynporHom cmepy jeAaH npema Apyrome (raxosam stir a n a p a 
nenHa mum), TO Hsmeby eneterpoHa Aenyjy marHem cane npasnagetha, INTO NOISAT6130 yripie Ha crsapathe cucrema II (xperame 	°mew), xoja je,oicapawrepricarr exopo Henpome- 

y HCTOM 	 = cmepy (raxossaHn napanenHa 	Ma), onAs H3-• o6janhelse sitneHraux CHM 

Hs6op jeAHor ann apyror cacrema oApebyje ce ysajamnom 
opHjetrranajom enewrpoHcrsoc crania. Axo cy oHH opajeaTacaim 
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§ 4. BaAemaina ce3a 
	

61 

lbel1HM oTcrojarrsHma Hameby o6a enercrporra H HH3OM Hom6Hriansrja 111112{0/311X nononcaja (2 H 4, 

4 H 6, 1 sr 3, 5 H 7), Hog Hojxx Hameby aToMa isejcrHyjy curie n p u H namem a. rlourro ce 
npomeHa nononcaja enexTpoHa Hpuni H3HaripenHo 6p-
30, TO oit6Hjarbe (cHcrem I), H npsusnameHse (cHcrers 
II) ocraje npawrwuro KoHcrairrHo. 

KBIIHTHT3THBHO HapalryHastarbe 311 B0,1:10HHH 

(XejTnep H JIoHiloss, 1927 ron.) gam je pe3yriTaTe 
uprixa3arre Ha cn. 46. Kao urro ce H3 H,e BHAH K011 Ha-
panenuux cnnHa enerapona Hamety o6a aToMa ysters 
nocrojH canto on6Hjanse, nor< Hog amsnapanerumx aur-
as nocreneHo 36ranuauause aToMa Bonn npHo Ha nose-
hasby npku3namerssa, a Hoje Ter< Ha Hpno manom uncro-
jarby npenams y on6HjaFbe. MaxcumanHo npraHnameSse 
ouroHapa mmmmymy erstprirje CHCTM H HopmanHom 
pacrojarby Hamety je3rapa y • moneHyny H, (0,74 A) 

Ilpema Tome HaneHTHe cline umajy He marHeTHy 
Beh enemputiHy npHpoity. AAH Heonxonan ycnou na 
ce Te cone Hcnonse jecTe npricycTso anurnapanenHHx 
crumorta Q6a enexTpona IllTO oitroHapa 3aTHaparby 
X0314X marHeTHHx noma jennora Apyrstm. Ha Taj Ha-
MHB ocHornia Hiteja JIyHca o ynom o6pa3oHarsa enex-
TpoHcHlix naposa npH culaparsy Hanewnurx Hem Hameby 
aTOMa noTnyHo je camprana cHoj 3Hamaj. 

3) Hopen 3a BehuHy HHepTsurx racona HapaxTepricnitusor CROJIAIDCT o x T e T a (ocMwle) 
H 18-eneuTpoucKor oMoTa4a, y mHorsim cnymajesuuna noxa3ana ce Kao BeoMa nocrojaHa cuon,Ha 
eneuTpoHcxa A B o j K a. Tax°, HaupHmep, ocHm, SO, rite je unceornat ony3eo CHM( 'Herr 

enewrpona cymnopy, nocTojH H gpyru cra6rinaH mom, SO,, rite cy ony3eTa camo neT0pH enex-
TpoHa Ha crurnaH Hamm H3rpabeHa jejsubesso no3HaTa cy H ca MHOrHM upyrnm enemeNnima. 

4) • ruuTa npH6AHncHa meTona TeopHcHor ,r3pamyHasausa nonapHocur HaneHTHHx Hen 
pa3pa1eHa 3acan canto 3a cAymajeHe HajnpocnrjHrt , ronexyna mna AB x . OHa ce 3acrunta Ha HnaH- 
TanutHoj nponems enexTpo-a4murreTa aTOMS Ho* ynaze y cacran moneHyna, a xojH ce MO)KC 

ApennTH Kao eHeprxja npHunamerba Hesyjyhxx enexTpoHa o 
TpaHe AaTor aTom a. Bejnsuuna enercrpo-admuurreTa (E) manor suroro on cTpyK- 

e THna moneHyna na npema Tome, oHa je yonurre pemeHo npomesusHHa 33 nojeiume enemeHTe. 

Irucree--61—annglosp Ha pacmaTparbe Hajnpocnsjer cnymaja jenHoHaneHTHocrx aToMa B, 

TO urns upenaay enemeHTa A on mute no cenme rpyne nepHonHor cHc-rema 3a Hseros aTOAt 6Hhe 

TMrnf'WR cnenehm HH3 crpyuTypa: 

a 

20 	 45 
PacTOJalbP 'awe& .1e3rPa (A ) 

Ca. 46. Essepruia y3ajamnor nejersta 
nor 36.mancasta1by Arra Hon08liKoH4 

aToMa 

A A 	A 	A 

 

A 

 

CTHapHe HpeitHocm enersTpo-ackHHHTeTa Helms enemestaTa 33 ropme crpyraype Mwre CY 

Ta6runur. 

C xana eneHTpo-ad)HHHTeTa 

EnemeHT 	  Cs 	Na Mg Al Si H P 	CS 

Anconyma (movilap-agiom) 	 89 118 173 218 259 312 354 370 405 
BOAOHHI1H11 (H = 1,00) .  	0,29 0,38 0,55 0,70 0,83 1,00 1,13 1,19 1,30 

Cl 	N 	0 	F 
446 	535 	635 	721 

1,43 	1,71 	2,03 	2,31 

Honaaehm oxt HaseneHlix Hpepsoc-nr enexTpo-acksuurreTa (EA u B8) nogapuocr 118.11CHTHC 

Be3e y HeHom noce6Hom monexyny ABx  =pampas:la ce npema cnenehol jeduamweu iionapuociau: 

EB—EA _ 	—EB 
113111 p/3A =-- p 

P  -Ea + EA 	 EA+ Eg 

y nocmaTpstHom Hajnpocrujem cnymajy jeusuuma)• Ho3wrintam 
cy enewrponm HOB ocrHapyjy 'Noy Homer/cm oxnpsor =OM& 

p a HeraT111111H — o6paTHo (T 

PAP = 

Lae je p — MylITHIUMIAMTCT (Tj. 

3141111 nonapHomm noxaayje, na 
Ha npyrom y prroj °maul HOA PAB = — PBA).  HallimmeP' sa 

HC1 Ao6mjerdo: 
446-312  1,43-1,00 0,18  

PH°  — 446 + 312 1,43 + 1,00 
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62 	, 	III. Oman Apo -fame o yuyiriapmoj calboculypu Ataillepuja 

Yrtopel)mbe one 'memo= ca mom y masHom watery HaseAenom (0,17) noxanyje ma je Hnpa-
gynasame sanosomasajyke. 

§ 5. TRII0B11 najnpocTajnx moneryna. Ckrtbasalbem Asa .nitINamno 
pawitim mnositma se3a nocrajy wixosapaiyha,. 11BOBTOHIIII monexyam, CXeMaTCHH 

Hp/Himont Hit CH. 47. iroiiiioc3r1OHciat .14 -lino- 

(:::=2) 
naprm Minim canto excrpemmit cnynajesn no-
napHor, MN he no xclA Awls& Hanaraisa nohn 

F F 	
6aut oA osor nocaexber.  

Hemaltemsely.7 	
Hatlpynnert_.lif,, oxa- 

paicreprteita je HepasHomeRuouilly pacituene tSe-
rosnx enewrpmenfix Ha6oja. Ycnot. ttpsagagoba 

CR. 47. Panful Tnnom monenyna sanettnior enexrpoHcnor napa oA crpaHe 
pa, oHaj:Aeo moneicyna y *come ce OH .Hanaam„ no-

Haoyje 11313eCTati situirm HeraTHunor Ha6oja, a Aeo, y Home 	'Ha:1143H -sormairx 
— 110311THBH011. 	• 

ticre npeTcraHe monce ce Aohii nonanehit c jeAHor AOHexne Apywinjer, 
onunsjer rneAHnnu. Csaxx monexyn cnnpncH y 'ce6it gecnitte, HienexrplicaHe 
HeramsHo (eneinpoHe) H n03FITHBH9 (aToMcxa jeurpa): 3a tse gectintn Caucor 
Tuna mowe ce nahli TaHsa Tama, Hoja he ce minima= xao "winos eneintingini 
„norrap Tence". IberoB nonomaj 3aBlICH, ogHrneAto, H oA pacnopeAa ,CaMIIX 
gecnnta H oA 'Beniirmite ITAIXOBHX Ha6oja. tAxo ce eJtewrpHgini garrap Tone CB= 

gecniga n -o A y A sp a c neinpom Tem mit Hernia: min, oHAa 
je monexyn y "termini oHapairrepHcatt pasHomepHoinhy pacnogene enewrpmtn-
Tera, Tj. OH je Henonapa H. Axo ce eneiapHtnin geirrpH Tame He n o A y-
A a p a jy, otnta Ao6Hjano fionapuu monexyn. Haj3aA , y cnyviajy s p .n o 13 e- 
JIHKOr OTCTOjaMit nenrapa Ton y  Hmahemo moneicyn .10FICICOZ THMI 
jOHCKH no p). Talmo 060114HBilibe =Tama „gale morykHocr Aa ce rosopH 
O nonapHocni He canto ABOBTOMHHX, seh 	amminix moneigna. 

OttHrnotHo je, na je arcrojaibe H3Me1y geHrapa Tewe cynponnix Ha6oja 
ROA pa311.11X monexyna pawing:HT°. Y sem c THAI je paumpurra H mimosa n 0- 
napHoc T. OHa ce monce oxapaxTepMcaTH icsannrrammo RICO ce yseAe nojaM 
o TaxousaHom autlooy, nog 'whim ce noApasymesa MCTCM OA Asa go BeJIHIMEIII 
je.IHa1cHx Pit3HOHMeitHZ eneicrpHgisci Ha6oja, pacnopebeHa na HusecHom orcro-
jamy oA Apyror. Axo ce yome Aa je senngHHa csaicor Ha6oja y csiim  cay-
zIajeBHMa jeAnaica enemeHTapkoj icontigkirm enorrpausrera (Ha6ojy eneicrpoma), 
°luta he pacrOjame HaMeby Tj. A y wit H a 
AHnona H npercrasmani nonapHocr moneHyna. 
Taxo oA monexyna =mania' npercrasneinix Ha 
ca. 48, monocyn 6Hhe mune nonapaH. tpojHe 
spettHocni Aynasta Armonk mosteicyna itspancasaly 

Jemabeibe 	...... , . NaF HF FF 
TemilepaTypa 10111belba (°C) 995 —83 —218. 
Teameparma pubygaa.si (°C) .. 1702 +20 —187 

ce o6HgHo y genomma 
Jaw MTH Ittaiba nonapHocr AsoaTomHor Cn. 48. Monacyna paammorre 

monexynn HenocpeAHo yxagyje Ha xapaxrep Hanoi- 	UOJUVIROCTit 

me Be3e immeby aroma xojii crimp* Taj monexyn. 
Calla no ce6H nonapHocr monexyna monce ce y AaTom caygajy rpy6o manna, 
axo ce none oA TemnepaType TOEUbelba HJrri Klbrlitlivit AOTHIMOT jeAitiberba: HoA 
marepHja c joHciaim monexymma o6e oHe Hmajy spina sitcom spertHocm, ca He-
nonapinim spno Ham. JeAmbeisa, anrpabetta no may nonapne se3e, nmajy 
nerepmeAmjapHe 'velment. Taxo, painije nomeare maTepHje, HMajy cmenthe 

onrcrpona. 1,2.  V
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§ 5. Tudoeu majdpocalujux Ammo.= 

KoA c a o >lc e H H j H x carrajesa Tpe6a seh priaumosaTH °num Hapaic-
Tep mosexyna oA HapaxTepa nojeAsHrix se3a• OAAYTIYiYhH 3Hatraj 3a npsH rola 
o6Htmo npHcycrso 13tH OTCyCTBO joHa. AICO cy. OHH Ty, maTepHja ce y oAHocy Ha 

TOIIlbHBOCT H HCITapThHBOCT noraum aHanorHo OIWM, KOjH cy cacrasmem oA Haj-

npocrxjxx joHcrupc Ivronexyna, y npoTHsHom cnytrajy — CJIWITIO meta, xoia ce 

cacToje oa Hajnpocrlljnx nonapHrrx HJIH HenonapHrsc monexyna. Taxo, HanpHmep, 

SO3  Hema joHcsirx He3a H rberosa Tatixa Tonibaba ce Hanam Ha 17°. 06palso, 

Hon Na2 SO3  sera HaTpHjyma ca rurceoHtwom je joHcsa H oHa ce co TOM Tex Ha 

884°. Kapaxrep nojeAmmx se3a cnowe- 
Htrjer jeAmberba monce ce rpy6o oAperrH- 	H •-'- 074*H 	N 	N 	

0 

TH (Ha CJIHtlaH HatII411 Rao H y csytrajy 	H*1402  P 0 *IE., „ 0 
*00 

/W.% 
Afti.. 

JIBOaTOMITHX monexyna) axo cy HO3HaTe 	H 0-4.6=-410,  17  f•--6-11-OF if s H 

oco6HHe enemeHaTa xojH yna3e y lberoa 	t-1.1.-41--onr Cie-Ili-90 
F1* ---"'---w /52 -.1 Br, 2.28 -68 r 

cacras I4 pen, xojHm cy }berms,' aTomH o 0-----teLg--00 Jo  265 	*.1 
criojeHH jeAaH ca Apyrruvr.3,4 	 o H 

Ma Hamm) Aa crpyxTypHa clropmy-
na monexyna (I § 6) noxa3yje pacnopeA 
no Home cy aTOMH cnojeHH jean ca Apy- 	 . 
THM, max oHa HICIITa He roHopn 0 11111-  

XOBOM y3ajamHom pacnopeAy y II p o -c T 0 p y. MebyTHM, no3Hasarbe osor 

pacnopeAa je seoma swim y xemirjm. _aurae nocrojH IIII3 meToAa lc* majy mo- 

ryhHocr Aa ce oApeAH fipoculopna ciiiprcinypa monexyna H mine ce Ao61Ija rbxxos 

miforo HOTHylilljll H Tax11111jH OTHIC. 5,6  

Ha cnrigH 49 are cy, xao npHmep, cTpyraype Hermx monexyna Trina AB 

H AB2 , npH 'Emmy cy oTcrojana H3me1 y je3rapa mara y oHrcrpemxma. 3a Tpoyrna- 

cre .monexyne gaTe cy H speArrocTH yr.= (a). 
Pacrojaaie d Hameby aTomaarx je3rapa xoje Hapararepinne npocTopHy crpyx-

Typy monexyna, Moxce ce npx6naHuro cmaTpaTH Imo 3 6 H p p a A 11 j y c a 

oArosapajyhrix aToma. OBH TaK03BaHH K 0 B a JI e H T H H p a A H j y c H, Tj. 

Pa.414jYCH 
aTOMa y monexynirma H3rpaIeHH no THny xortaneHTHe Be3e, AaTH cy 3a 

HH3 enemeHaTa y A01-1)0j Ta6nHug (y arrcTpemrima): 

F 	CI Br 	J 	0 	S 	Se Te 	N P 	As 	C ' Si Ge 

0,72 0,99 1,14 1,33 	0,73 1,04 1,16 1,35 	0,74 1,11, 1,22 0,77 1,16 1,27 

Benatunia HosaseHTHor paAHjyca soAmunat je =the •crantia Hero KoA ocrankix 
enemeHaTa aim je y sehHHH cnytrajara 6nH3y 0,30. lipocrHm ca6Hparbem Asa 

HosaneHTHa paAHjyc.a Ao6sja ce npa6nrisma speAHocT d KIIKBOT Apyror monacysa• 

HanpaMep, 3a HC1 Ao6Hjamo d = 0,30 + 0,99 = 1,29 A, Am( Ampex-Trio 

excneptsiarrarrao oApebrisarbe Aaje d --- 1,28 A.7  

gonYze 

1) 3a sapaxrepncrincy nonapnocni monexyna macro ce ynorpe6n.asa se senocpeolo 

AITHCEIHR (1) sell TSICO3BSIM momenr minions 049 Win npercrasma npolism°11 Te Aye 
c senH lmHOM ealemeirrapnor enexrpnqnor na6oja. 3najyhm momear plutons (Rom ce o6xnno 

ompebyje excneparsesranno), mom ce nom napanynarn %trona Amino (y cm).
80 

 Hanosraep, 

9S monexyn BOAOHHK-XJI0p1199 	1,04 • 10-18 . OXIDIC = (1,04 • 10-16) : (4, • 10-1°) 

0,22 • 10-8  ex = 0,22 A. 
2) 3najylin H3 ornema Aymunty /mons (1) Asoarromnor sionmsa H pacrojaibe (d) 

xamel)y jearapa aroma so* ra o6pasyjy, ISOM ce me: seism nose sexing= c a Apyrom am6mrm 

xasurnrrarmasa omen nonapnocra icapaicrepacrnqiie smarm seae 3a mos mo nexym. Ha/mono, 
sa HCI ammo 1 = 0,22 A II d = 1,28 A. Orym ce mo6xja 6poj 0,17, mix cmo Rase= y 

somnom naparpack. Haxasocr, npin ►ena oaaxse merome m yawn cf;eHe n onapnoczn °room-

non je aacam na mai Mann 6poj cnyqajesa, Kam cy 31 Awry may ncicayesieno n ►assre spire- 

nom x 1 x d. 
a 

Cn. 49. Pacnopel aromcxxx jearapa y 
najnporninim sionexymma 
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64 	 III. OcHogue iipaliciattoe o yuyiliapoj alpytartypu Atatimpuja 
	  — - 

3) Kapairrep BalleHTIIRX Boa y non H aTOMHOM HoReHyay 06H4H0 ce HO 
Howe ogpeHHTH Ha ocHoHy iberoHe excnepHaterralmo cqumbeHe magmas ygenHH H. HaripHatep, monexym THrra AB4  cy HenonapHH, a= To mum° He noxasyje HenonapHocr sera A—B. OrsapHu yapox wampum •HenonapHocm cnmunix monexyna aro* y seas ea mew-
(lumoinhy umsose npocropae crpywrype (y xojoj ce nonapHocni Tplijy Boa Time Xeranex-
syjy nonapucauhy ueTspTe). 

4) ,I(eran.Ha xapaxTepHc-rma pacnonene enewrpmurreTa y yHyrpaunsocrn monexyna 
3axTeBa onpebimalbe crenexa enexTpoHcxe 3ackthemocni csaxor on aroma xoju o6pa3yjy MTH 
monexyn, a xoja ce moure H3pa3HTH nomohy merosor e0exiliumor ua6oja (8). OBaj ce 6pojno onpebyje (y e-juiomigania) xao anre6apcxx 36up nonapHocTH sea a, Roje 
senjy ,aaTH aToM ca CBHM ocrannm aTommma. 

3a cnymaj monexyna Tuna ABx  (max § 4, non. 4) ammo: 8 /3 0 = - BA IL 8A = x  • DAB- Hanpantep, y monexyny 'Bo= pHo  = 0.34; oucyn je SH  =-- 0,34 H = - 0,68. ,IixpewraH 
pawl' Ha ocHoHy excnepHmewranaux nonaraxa .(npoc-ropHe crpywrype H jsuxunior momewra Hog napa) naje cxopo Hcre spennocm 8fr= + 0,33 H 80 = — 0,66. Hammer, TeopHcao HapauyHaame e(pewnummx Ha6oja je &wan moryhe canto 3a HajnpocTHje hionexyne Tuna ABx. 

A85  

A13, 

Ca. 50 THnosH npocropmx crprcrypa monexyna ABx 

5) Tannin! spocropHHa cTpyRTypa Hainpocudiax MOJIGHVIII ABx  npmasans cy Ha CJI. 50. HOUITO ABOaTOMHH mone,xyn AB mono 6HTH canto JnmHCKB, 31I %ems noTnyHo TIMM OM: AO-BOILHO je camo 3HaTH pacrojaH.e (d) mateby jearapa o6a axoMa . OBO orcrojaxse 06HMHO H3HOCH OHO 1-3 A. 
Tpcanommi monexyzx Ail2  }family HaNeuthe ofinxx paaxoxpaxor xpoyrna c m-

ama A Ha Bpxy. 3a IMIXOB Tatum onkic noTpe6Ho je no3HasaTu He canto pacrojame d, Bell x yrao Ha spay Tpoyrna (a). Pete ce cpehe JIHHHCKH o6nnx mOnexyaa AB2  Ho* ce mowe cmaTpurn xao cnerwjanaH cnyuaj Tpoyrna (ce = 180°  . 
3a monexyn AB, Hajo6HtnnijH o6nmx je TpocTpaHa nHpamxna C 

aTOMOM A No Bpxy. Ocum pacrojama d, 3a KeTalbaH onkw crpyRrype mopa ce 3HaTH H )T00 a Ha spay WM Emma (h) sHpamHne. Manse xapawrepHcrHurur je 3a monexy.s AB3  °Gam pasnor Tp o-yrna c aTOMOM A y HenTpy xojH ce mouce cmaTpaTH Rao mem -bums cnyuaj o6HuHe nsparam-name crpywrype (c< = 120 h = 0). 
CTpyurypa monexyna AB, onrosapa y orpomHoj selunui cnyuajesa o6mucy npasH n-

Hor TeTpaenpa c wromom A y uewrpy. Hoz= ce -yrnosH g npasusHom TeTpacupy meby-co6Ho jenHaxn H Hmajy KOHCMIITHy BeJIHMHHy (< BAB = 109,5 ), x0B0.11.110 je 3a Tax= onkw iberose cTpyKType 3HaTH pacTojalbe d. 06.1111K xsanparHe nEpaawne c aTOMOM A Ha spay suje xapaxTepHcrHuan 3a monexyn AB4, anH ce noHexan cpehe s,en rpammard cnymaj (h = 0) — 
pasaH xsanpaT c aTomom A y newrpy. Camituio npainuntom TeTpaenpy, 0313a ce crpyx-Typa mome OIIHCIITH jenHom senmuniom d jep cy H (mile yrnosH mebyco6no jennam x Rol/craw Tint (< BAB = 90°). 

Penanisso peTxo ce cycpehy =mace Kom6xua1aje AB, xoje o6HuHo umajy crpporype TpHroHanHe 6HnHpamHge c aTOMOM A y ueuTpy . OBa ce npocropHa tburypa us MHO 311MaCJIHTH, axo y MIICKFthia cacrasHmo 6a3ama .14Be npasHnHe TpocrpftHe mipamune. 
Cynporno npeTxonHom cnymajy, wromme Rom6HHanHje Tuna AB, cpehy ce Brom gem. 3a cse sax je xapawrepHcrHuaH 06.1DIK npaxxxxor oxTaenpa c aTOMOM tty Heavy Kaxo cy yrnorst npasiumor cocraenpa ysex meby co6om, jenHam H Holiciaanuf ( < BAB 90°) To je sa 	Rapiurrepacimy npocropHe crpyierype noson.Ho 3HaTH pacrojime 4. 

A8 
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CD4  

Cn. 51. IlonapsaagHja He- 
nonapHor monexyna 

6. Meaymoowoutace CUM 	 65 

6) Mw twynx aroma seam! 3a Ketrwanext nom (A). ,uscy jepxopopsz, To manonpe 
ontleaxe ttpocre crpyxType Hperpne manse turn Behe 'Tommie; y Bean c THM Han= mite umiak 
cnomemijii. Tam, y enyqajy woaTomHor monexyna ABC nowe6Ho je 3HaTH He jenuo sett ,Rea 
pacrojatba d(AB) x d(AC), 3a geTB0p0aTOMIM ABCD — Tpx pacrojamit H Tpti yrna Irrn. 36or 
ossx momrunucawrja, HpocropHe crpperype osaxtmx mammy= 3aCajt cy uporieHe jean pram.: 
Immo nano. 

7) Y mamma Texcry HaserteHe spennocnt RoBanenntax pasHjyea onrottapajy n p o-
Toj mosanorrHol He= tomehy onrosapajylutx aToma. Aico BOCTOjii Amoryrzgt sew, one ce 

emamyjy npa6ninaxo as 0,1 A, axo HocrojH Tpocrpyxa — 3a 0,2 A. AJTHTHBHocr Roaanearmix 
pamiyea je Jammu= cTpora canto Eon cna6o sonaputtx sera. 

§ 6. MehymosteByacxe cane. Kao H csyga y HpnpoAH, nsmeby monexyan 
Aejcrsyjy cline npasnaquha lc* cy ynpaso nponopnHoHanne npowsoAy maca 
y3ajaMHo Aejcrsyjyhxx Tena H o6pHyTo nponoprwoHarme HsaApaTy pacrojarba 
H3meby IbHX0BHX neHTapa (3aHoH rpasnTanHje). Ann, 36or He3HaTHe mace noje-
AIM= moneHyna, ose cane cy y naTom cnyqajy Tam) mane, Aa, ce mory npanwreo 
3aHemapHTH. Me4yTnm, seh H3 Innbeinule Aa HOCTOjH LIBpCTO H Te'WO arperaTao 
came maTepHie Hp0H3HJIa3I4 ;la HeCyMH7HBO HOCTOjH y3ajaMHO npusnaqeme mo-
neHyna. 

06jannbeibe npHpoge mebymoneHyncHnx cam nocrano je moryhe -  Tex Ha 
ocHosy HayHe o yHyTamboj cTpyHTypn maTepnje. lioxa3ano ce, Aa  cy Te cane 
eneHTpHqHor napeuna a Aa cy c-noco6He Aa  ce maHHcpecTyjy y pamnim 
o6manima. HajnpocrHjH OA TIC( o6ninca oApebeH je OCHOVIUM 3a1CO1OM ertaculpo-
anatiiwce (KyaoH, 1785 r.): ciana y3ajamHor AejcTsa H3Meby 
Ase HaeneHTpHcaHe qecTnne ynpaso je nponopHH- 
0HaJIHa Hp00380.1Xy IbHXOBIIX Ha6oja H o 6 pHyTo npo- 
nopnHoHanHa HsagpaTy pacToiania H3Mel7y iblixo-
BHX geHTapa. 1  

Ose TaHo3saHe itynoweace cane Hrpajy rummy ynory y peinamju H3me.by 
j o H a. AJIH oqHrneAHo, Aa one He mory ApnosaTH H3meby HeyTpanHnx 
moneHyna HojH HeMajy cysHunnoc enexTpHtnnuc Ha6oja. 3a pa3ymesame 
cyurrHHe ihmosor pajamHor Aejersa Heorixomio je upeTxoAHo oArosopHTH Ha 
rnrrame o oAHocy moneHyna .npema cnommem eneHTpHqHom Homy. 

Pa3moTpHmo npso HajnpocrxjH cnyqaj HenonapHor moneHyna (A, 
CJI. 51). AKO ce OH y TOKy CBOT xaoTwmor it-perm:a )10B0JbH0 IIpH6JU1)ICH Hasopy 
enewrpHqHbr noma, To he oso now= Aa Ae.nyje Ha 
aTomcHa je3rpa H Ha eneirrpoHe Ho* yna3e y cacras 
monexyna: cse ca nomeM HcronmeHo HaenacrpHcaHe 
qecrHge - 6Hhe oA noma oA6HseHe, cBe cyrrpoTHo Ha-
eneicrpHcaHe npHsyqe.He. YcneA Tora, enewrpwina 
TOMILLITla II03HTHI3HHX H HeTaTHBHHX Ha6oja 6Hhe 110- 
mepeila jenuo npema Apyrom H y monexyny crsopahe 
ce Amnon (K CJI. 51). 0130 he 11333BaTH Aame 
ncesnatimbe monexyna oA crpane Hasopa noma, npa 
qemy he ce meros /WHOA jour nosehaTH (B, cn. 51). 

CTBapame gH110Jla y HenonapHom monexyny je 
HenocpeAHo se3aHo Ca merosom de0opAtatfujam, Tj. 
oTcTynamem OA oHe HopmanHe yHyTapibe crpyHType, 
xoja je y oTcycrsy C110.11.11BX yrnnaja Hajcra6intHHja. Ilperaa Tome, Aejcrsom cno-
Jbannber HOJIA H3a3BaIIII (a HnyHosaHH) ;inon nocrojs canto gOTJle, AOK 

AenYje none. 13ennEntna TaHsor HitayHosaHor Annona Cake Fromm mks, rap-
MHO je jade none yHonnHo ce.naPane AecPopronne aaTII monacy.u, Tj. ynonano 
je mho. merosa A e cl) opmanHoHa cnoco6 H2 OCT (Ae(1)opauwasocr)• 

OBa je cnoco6Hocr yronmco seha, yHonaHo ce mome mane lasecra Merv-
co6Ho nomepame enewrpoHa H aTomcmc je3rapa HojH rpaAe moneHyn. Kano cy 

5 Omura xemnia 
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CA. 52. Ilomapmmamm- 
ja nomapmmx mammy- 

.= 

66 
	

III. Oorome amortize* o yoryireaprboj ciapramiu masiepujo 

Hajora6Hje Be3aHM C aTOMCICHM jesrpama emicrpolix rcojii ce Hamm Ha n e 
e p H j x, TO he IbHXOBO nomepaibe noA AejcrBom cnonaber mita wpm! 

TBEIBRy ynory rrprl Aectopmanzijii. 2,3  

Y wirrajy 110JlapHHX monexyna, K0j14, nMajy KOHCTEIHTEIH 

AHnon, AejcrBo encumber exteicrpHtmor nwba staHratecryje ce Heurro Apylomje 
Hero y cnyiajy HeigtjalpHICE• XBOTHt1H0 pacnopebeim Y 
arcycmy enexTpwwor noiba, nonapmi /*cutesy= (A, C.B. 

52) no iberoBHm Aejcisom cmcpehy npema ,kbemy cynpoTzio. 
 HaenewrpHcaHe xpajese coo* Amass, Ti. OPHjeHTH- 

y ce Ha orine4eHHHagnH npema exeicrpittniom no.ty (E, 
Ca. 52). HcrozipemeHo ce Bpum mama H1ni Beha Aetbopma-
uHja monexyna, 36or qua ce HAIXOBH Anna= nc*BehaBajy. 
Ha raj Hamm fio.40u3atfuja nonapHor, monexyna, Tj. 
noxynHo Aejcrizo enocrpmmor HOiba, CaCTOjH ce 6.4 Asa 
ecizeicra opHje HT a zi H j e monexyna H zberoBe A e- 

opmaumje 	• 

tionapu3aquja opujeuniayuja dafiop.matiuja 

IIpH ocTantim jeAHazoim ycnomima opiijorranHja mo-
nexyna wie maim° -amine yxoiniko je Behu 'berm An-

non. 3aTo he penaTHBHo c.na6a eneicrpritnia noirba opHjeHTHcaritli npHanaturni 
monexyne yTOJIHKO jamoyKOJIHKO cy OBH slime nonapmi. 

Ca noBehamem jaximie nwba cBe Behii sHatzaj nolniz ►e Aa Hma Aecizopzinai-
BOCT moneicyna. ThiByKOBBHH Amnon crizopen ycneA Ampopmainije, ca6Hpajyhm 
ce ca nepsiaHeirrimm, mome Aa crsopH To.inixo sHaTati pesynTyjyh H Anion, 
As upBo6HTHo maim nonapmi monexyn, aim so* ce Aaje namne AeikopMismTH, 
nocraje mime nonapaH H 6yAe jaw npwny'IeH. Hp"' AoBorbaoj ja'num uwba it Behoj. 
Aabopsubmiocrx, oBo ce Hcro mouce npweezurni H Ha HenonapHe monexyne muja 
ce nonapHsamija CBO,gH canto Ha Ac4:00PrdaHliiY. 4-6  . . 

Ha ocHony cBers rope HasoaceHor, caAa momemo npehH Ha nwrame o sieby-
siwuncyncxom ysajasumm AejcrBy. lipernocramimo, Aa ce Asa nonapHa 
moneicyna Haman Aocra 6.1m3y jeAaH Apyrome. IIourro ce HCTOMMCHO HaenexTpii-
caHH xpajersi (nonomi) HAMM= Annona ysajammo oA6Hjajy, cynporHo Ha- 

ysajasuio npHwiame, To o6a monexy.na mice Aa ce opHjeurmilY jeAaH 
Apes Apyrome Ha Taj Hamm, Aa ce 6am pasHo H meHH noriomi nparampice 
jeAaH Apyrome. IIpH TaxBom ibmcoBom pacnopeAy (A, ca. 53) ysajamzio UPHWIB-

rielbe cYnParmix nonoBa canto ce Aenzuvannio 'corium- 
syje y3ajaMHHM oA6Hjarbem jeAHorimemix nonoBa, Rohl 
ce Hawse Ha, Behem pacrojaiby. YcneA. Tora H3Meby 
monexyna nomnby Aa .  Ae.yryjy cline npminaliezba icoje 
CY ycnoEubeibe ysajammus AejcrBom IbMEOBIDC n e p-
mane T H H x A11110.718 H lc* ce sosy opujelarsa-
:fume cane. 3axsarbyjyhti THM canards o6a ce monexyna 
npn6Juoicyjy (B, cn. 53) H Mane mm time Iniparo -  ce 
npmiyicy jeAaH Apyrome. CA. 53. Cxemi melyccaner 

HcroripemeHo ce ;imam• H3BeCTlia Aatopmaruija Aeiersa Asa Hamm Aso-
cBaKor oA HAM noA AejcrBom npH6moxeHOr mutt Cy- nexyna 

censor* monexyna. HHAyxosaHH Amnon ii, 
Ha pawn one JEtotopmaiwje, y3ajaMHo Jtejc-reyjy jeAan Ha Apyrm 

norm , nepmaHeirrHom H THM MAIM npoyspoxyjy TaxosBaHe uw)yialfuorte 
xoje ce Taxo4e mamiipecryjy•ysajamillim npmanameibem monacyna. Cydetmetnaptis 
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6. MeOymonexyAace curse 
	

67 

°BMX II OpIljelITEIBHOMIX caw se3aHa ca nosehamem glum= (B, CJI. 53) Boni( 
llonyHocom nojavaHaiby mebymonexyncxor nejcrsa. 

y HenonapHom monexyuy crsapa HAIWKOBEIHH AVIII0J1 (B, cn. 54), 
xojH 3aTHM cryna y nejerso ca Amnozom nonapHor monexyna. 
HanporHs, cnynaj y3ajahtHor nejcrsa gsa Hen ona pHa 
monexyna Tpaum seh npmumnHjenHo npyro o6jaunbethe. Aou-
cra, axo o 6 a monexyna Hem* nepmaHeHTHe gHnone, TO meby b 

(A, cn. 54) paanixyje ce o):g Atamonpe nocAtarpaHor canto y TOMB wro 
Cnygaj yaajamHor nejcrsa HonapHor H Hen onap H o r monexyna 

41110 ■111110 

ce Hajnpe 

umma, xn4HH ce, He 6H Tpe6ano ,rut nocroje Hmaxse cane 
npHsnatzeiba. Anti no3HaT0 je ,txa, panpHmep, HHepTHH racosH 
npa A0B0.71,HOM cHnuumby TeMnepaType npenaae y TeTaio H 

3amm y tispcTo crame. 143 Tora czenyje, na H3meby fbHXOBIDE 

HenonapHnx jenHoaTomHHx monexyna Huai( nenyjy Hexe cane 
npHsnagelba. 

IlpHpony OBHX Tax03samx aue1Aep3uoisux cHna Hayxa je o6jacHzna Tex pe-
naTHBHO cxopo, npH veiny ce noxa3ano )xa je H,HXOBO nocrajobe TecHo se3aHO 
ca omm HenpexkutHxm xperaibem y ROMe ce Hana3e yHyTapibH cacrasam neJlOBH 
pAonexyna — aromma je3rpa H enexTpoHH. 143secHa cxemaTcxa npecrasa o mcnep-
3HOHHM mama mome ce no6irrH nomohy cn. 55. 

Ilpercrasxmo ce6H ,71Ba aroma HHegraor rata xojH ce Hana3e &way jenaH 
npyrome (A, cn. 55). 3axsaibyjyhm Henpextuknom o6pralby enexrpoHa H °cuff- 
naropHom xpeTaiby je3rapa, ysex ce mosce noronHTH ;la ce y CBIIKOM0,40BIDC 

aTOMa npHspemeHo nomepe BeROBH enexTpoHoulx nyTaiba y onHocy Ha 

je3rpo H THMe npoy3poxyje n pHspemeHo crsapalbe nHII0J1a. Aim can( 
OA THX nsnons CBOjklai Ha6ojHma HeMHHOBHO le yTHHaTH Ha opHjeHranHjy cnissor 
ncespemeHor JAHnona crsopeHor y cycenHom aromy; npH Tome he mutant HOT- 

nyHo onpebeHo: y cmHcny 36.111DICaBalba pa3HoHmeH H x 110JI0Ba (B, ca. 
55), a jenHoHmema (B, ca. 55). Ma na Ha Tans Hamm ersopeHH mom= 
mory nocrojaTH CaMO spno xparxo speme, }max inseam ROopAHHagxja 

opHjenTauHje cagysahe ce H xon a:1=0r HalIXOBOr HOHOBHOr crsapalba 
(/', CJI. 55). Cycencrso HIHXOBIDE pa3HO- 

Hmemx IIOJI0B11 ce.npakrwmo Henpexxn- 
HO 06HaBJba. BaLII OBHM cy H ycnosme- A 	 He cline npHs.nagelba xoje HenpexmnHo 

09 CO 	 Cm rope Hasenem o6nknu4 meby- 
6 	8 - 	 nucnep3HoHe cline. 

A 	2$ tit monexyncxor y3ajamHor nejcrsa 3osy. ce 

Xtenyjy H3meby mecTima H xoje ce 3osy 

3ajegmiqxHm HmeHom meyAumexy.lace 
cum. PenaTHsaH 3Havaj csaxor o6nmat 

Ca: 55 Clem moAtaa 3a o6jumbeux J:u4-- 
ma 3a KOjH CJIrlaj 3aBHCH yrnasHom on 

cnep3moHor yaajaMHor Aejc-raa 	
nse oco6HHe mammy.= xojH ce mebyco6Ho 

npHanage — on HAucose nonapHoc-rH H cx.noHocrli xa necbopmarmjm. Ca nose- 
halbert nonapHocrw pacre ynora opHjeHTaHHoHnx mum, ca nosehamem neettopma-
UHoHe cnbco6Hocrx sepia je ynora Ancuep3Hoisix CHna. 14HsyxgHoHe cline 3aBHCe 
on o6a cbaxTopa, aim OHH 06HTIHO Hmajy canto norropa3penHy ynory. 7-9  

Ca craHosHurra onurrer xapaxrepa, Hcnomasafba mehymonexyncxe mule 
ce npmuusuljenHo pa3nHxyjy on RyJIOHOBCIGIX cum csojom jenHocrasHoinhy. 
.Itox ce nejerso KTIOHOBCICHX cHna HCHOJbaBa H y npHsnagelby (K0A cYnpOTHo 
HaenexrpHcamix gecTnua) H y on6Hjamy (icon Hcrommemx Ha6oja) norm ce me-
bymonexyncxe cHne ysex Hcnomasajy camo y nplisna y. • 

Cn. 54. CxeMa me- 
byco6Hor nejcrsa 
nonapaor H Herm- 
napaor moneay.na 
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68 	III. Ocuoeue upeucivaee o yuyillaploof cingyxiilypu seaTiepuja 

loa am apao Tecaor Roma= ma Rojza gecTiala notaabe,ourrpo Aa 
ce mambecTyje pajama() 60atjame HAIMMIX cnoawiix eampoacatac caojeaa. 

Curse oaujama, Hoje ce Ha raj Hamm .craapajy, a 
■% 	

Hoje cy H3Haupexmo jam Him Henotpegifor HoOTaHra 
 ∎ 	Cm.fie 	mecTum, tna6e muoro*Gice Hero cane atkmomAge 

% 	171,108/70 vela' . 	 ma ca noa6aMem pacrojama (dn. *,,i1pcma, Tozde, I I . HenOkynHo MOyco6Ho Hejcrso get-0mi npu Haim-
BOM npki6Aimalsamy Hariawasa ce Hpfxv yaajahtHwA 
uPtisHaveMem ,Hoje ,Ce cra440 , n9Behaaa; *TWA' no, 

Pacrojame H3iney garrapa gecniga (4) Ha Hojem 
ce npromaqeme . ynpano H3jegnalyje: c og6Hiss,em, 

Oniure 	 ogrosapa Cr£1611HOi paBlIOTORH it KaptIXTepUCritnuo Y38./ONNII .aeacrao 0 	 je 3a npiorropHy erpywrypy oHrosapajytie maTepuje. 

Jlonyme 

1) Kati ce xaparTeproue y3ajaanto uejeTso ncturui, 
mecro ce mopa rosopant Hen CRUM, Bah o euepraju 

rbxxopor y3ajanHor uejcrsa (Tj. o pally rojx je noTpe6uo yipotrurni us 6x ce Altera= uornyno 
oguojaae jeuxa ou upyre). Y Tom cnyttajy y koileuaTen,y jeurtacume.00HOBHOr 3aK0Ha -enempO-
cTanuce He crojn BfsaupaT seh span crenen 'pacrojarka. • - • 

2) Y carzajy aToma acror xehurcxor THna :(Hanpumep wurepTuux,racouta), *mina mac 
cnomarnmict enexTpona ortpehyje ce ape crtera HAIXOBHM pacTojaH.em oA je3rpa,'Hoje,ce Rowe 
rpy6o onexydTH npema 6pojy enexrpoHcrotx cnojesa aToma: ,ca noueharbem 6poja Tux cnojesa 

'Hocraje cnaNda se= H3mehy jearpa H =Saporta, Uojn cy sajisus' e 2,11.rberit yuasierrH.;11pema 
Tome, ca noseharbem 6poja enexrpoHcxux cnojeast y aTonurata ucror xemitcror Tuna amebas& er }mucosa neciaopmnarsocr. Hanpumep,. aico npehemo ou He (1 eneurposcrat Cudj) Ka Xe (5 ener4- 
Tportcxxx cnojesa), ona he ce usaneceT HyTa. nosehanr. 

3) 36or mehymonercyncxor y3ajaulor uejcnta mummer moiler( Yn a xa Aexlm)P 
unjn rude jeurraxt npocrom 36Rpy neciropmanuoturx cuoco6nocnr rroma xojgra o6paayjy. Max, 
3Haiaj yuaTheuocnt cuondber enexTporicxgr cnoja csaxor ou aroma ou je3rpa ocraje ra CHAI3H. 
apyTH ROHM ItaKTOp je calla a 'T 	.H 0 C T mbnexyna: yxoninco je Beim 6poj aroma y meaty, 
yTOJIHKO ce HIM OCTURHM RCTIEK ycnosHata nosehasa lber0Ba KeROKylMa Red)OpMILHBOCT. 
Homo noseharbe 6poja enewrportexux cnojesa y csaxom army (seaaao ca no0acrom maim 
immune) Imo H norteharse 6poja aroma y atcutexyny BOAR Hen36esoro xa noseharby %prose mace, To Ce Jame ChlaTPEITH ua y Amway 'xemtacxu cpou_unx ItecTuua ca 	e- harbem mon-exyncxe Te. HCHHe pacre a CICAOHOCT Ka jjed) , 0 p-magajx. 

4) Holum je CKROHOCT xa rte4x0Pualudrt cameras( mecritua y pawns& npasumma 
(HIM, TO unuyxosasz glir10.71, Ho* ce crimps npu uexpopmanajm nosapHor mOnexyna, MORCe HAWK 
APY111 !Tartan Hero nepmaHorran. Y rom cnyvajy pe-% 
3y.rryjylim Amon jecTe rcomerpmeral 36up o6e Homo- 
Herne (Hojri ce =Hamm no npauany napanenorlut-• 
MS caw). 

Ae 	 -8 5) cbopmauxja monexyna y cum/pontos+ no-
nay te3aaa je 3a CaRHORBalbe 1141X0BHX °mops ape-
Ma Hp0Mara crprerype H nparnituro He '3asuc31 014 	 -A 
Temneparype. HanpoTHH, opHjerrranHja ce csourt Ha 0 , 
caanalursame xaorsoutor p ac n op e us monexyna, Z- 

 H0j11 3aBHCR OR 161IXOBOt TOEIROTHOr HpeTa/ba, Ca 	

; nosehamem TeMnepaType ono xpeTaaie nocraje HH-
TeH3HHHHje H THAW ce cBe BRIM 'crremcaaa Oprjeirraua- 

. 	 - 	.... ,." 72r

,  

eV .  • 230 7r 
ja. Y Be3H C TEM, OpHielITaDBORR Aeo nonapx3aumje 	F-6400/ 	093 OS 4gS (a c THM H nonapHsamda non ap am x monexyna) 
c,marbyje ce ca nosehrumm TemnepaType, uox .4040P- Cn. 57. '381311CHOCT nonaproaurde 

Mo-maurioxx ueo (H jennao 0,1I TOM 3aBlICHa HOS1111311311- 
epa uHja Hen onapHa x monexyna) ocraje itenpa 	ReKyRa OR Temn TYPe  

MBAR. 

6) H3 113nomexux spercritsa uporicrame !vita= ocuonue eKCIIeplIMeRfaMIC MeTORe 
nporrasarba nonapHocni monexyna H sburose uettopmauuctue cuoco6nocrst.•'Arter CO HA Auia-
roam ,(cs. 57) nu anuriCuy Ocy inurecy.BKHEI0021 parmuPolure .  almoSylsOi TefanelarYPII -arn 

Offie 
0.4514/8 'ha 

- - --- 	=lime Ha ce cmamyje a Hajsag apegasH y ,o,H6Hjame. 

Ca. 56. CxeMa cnna upusnatie- 
rut a ou6Hjarba 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 6. Afebuto.levnace CUM 

Ha xojoj ce Bp= mepeae nonapausatje, a speratocril one Ha opAHHary, ortAa ce 38 essay Awry 
awry monexyna cse excHeplimearanHo onpeheHe Hojemuce raxace Hana3e no npasHny Ha jeAHoj 
npartoj anutHja Arco osa mum* HAe napanenHo ca annucom (A, en. 57), mina TO 3HaYli Aa 

naPH3aLulja AaTor THna monexyna He 3813HCH OA Temseparype,rj. Aa cy TH htonexyam HenonapHa. 

YHOJIHKO je sehH yrao HarH6a Lipase nHHHje npema arsuccH, yromaco je aeha 3asHcHoer HonapH-
3aracje oA TeMnepaType Ti. YTOJIHHO je Behr opHjeurausom Aeo nonapH3agHje btOnexyna, a 
KPema`Tome H H,Hxoaa nonapHorr. Ilona3ehn oA 6pojae HpeAllocru yrna HarH6a, monce ce H3pa-
tarHaTH senirrama nepmaHeirrHor AHriona Aar= monexyna. C Apyre crpaHe, (mewl AD6Haem 
Ha °warm= nporcyncerbem excnepHmearanHac spasm, jecy HenocpercHa mepa aecpormtammje 
xojy npeTpne monexynn y Aaron enewrpHnHom non,y. AoHcra, calla opAcutara onrosapa 6ec-
KPajHo micoKoj TemseparypH Ha xojoj je opHjearauxorm Aeo nonapanauxje jeArcax Hyatt H oat 
je nena yenoanseaa canto Aecloopmaculomcm ed)exTom. Ilpema Tome, Ha ocHosy spasm as car. 57 
nonce ce H3secra enexTorsca IcapaxrepHcraxa monexyna. Taxo npasa S omrosapa mammy-
ABM Ca semmum nepmaHorrincm AH110.110M H manom ocnoHotuhy xa AecbopmatatjH, spasm B 

monexyamma ca MaAHM neprocalleHTHItm AHHOAOM H BeYIHKOM canoHourhy ma Acc13013maMmig  HTA- 

7) Cse HaTIOHCCHO y mai:mom, Texcry mono ce Lien Hi:n=3m Homohy HaBemennx pro-
peArcax nonaTaxa an Hexe npocre monexyne xoar cy oxapaarepHcam paanHnHTHra HonapHoemma 

,I1e4:)opmasmomim cnoco6Hocrmma. 

PC8aTHBHe HpCAHOCTH HojenHanx KomnolleHara 
mehymoneicyncxxx CHA8 

' 	Jennibelbe 

Penansma 
nonapHocr 
sianercyna „ (H30 = , j  

PenarnsHa 
AeckoPaanH- 
°Ha cnoco6- 

HOOT monexy- 
no (H 0 1) 

OpHjeHTa- 
mcoHe cHne 

% 

HHAysamoHe 
cline 

% 

.11,Hcaep3H- 
One CHM 

% 

H20 o 	  
NH, 	  
HCl 	  
HBr 	  
HJ 	  

1,00 
0,80 
0,56 
0,44 
0,21 

1,00 
1,49 
1,78 
2,42 
3,65 

76,9 
45,0 
14,4 
3,3 
0,1 

4,1 
5,3 
4,2 
2,2 
0,4 

19,0 
49,7 	' 
81,4 
94,5 
99,5  

143 Ta6name ce Blow As oplijearamoHe cane Hrpajy Amu :mammy ynory camo y carynajy 

monexyna 1120, HOin cy jaxo nonapaH H Team ce metimpaunny. Mopa ce HaABYhm, ma BOAa 

38y3HMEL mem m3y3eTam nom*: no Hpasany je Aed/opmaturoaa cH0c06H0cr jaw nonapHas 
mammy= =arm Beha, Hero Icon H 10, a rummy ynory y HaHHOBHM Taajammia AejersHma arpajy 
max A H c n ep3Hone cane. Oso ce, yronmo npe, oAHoca H Ha cameo HonapHe H nano-
=pre monexyne. 

8) Baum oco6HHa AlicHep3Homix cam jecre 3a Ha= maptucrepacTatuia ozportumemodre 

cOepe dejariea. JZoK ce eaeprmja xynonoscxor pajameor Aejcraa c.mamyje 11PanaPnacaranHo 
npsom creneHy pacrojam, Marne mei:1110a AHcHepaHoHor y3ajasucor Aejarsa onaAa KP 0- 

 HopuHoHanno In e c Tom creamy parrojama. Appc•mje pegeHo, axo ce pacrojame Hamby 
Taccrana YABocrpral, icynoliosoco y3ajaMHo Aejcrso nocraje Asa nyra cna6uje, a AncrlepaHoHo 
64 nyTa cma6uje. 343 Tors cneMic, Aa je HeomcoAH0 A o s o m n o 36 .71 ir ma s a H. e me-

cram xoje pearyjy, Aa 6H ce Ancriep3Hone cane HPHMeTHO HcHaature. 

Bipyra swam oco6raca 701cnep3Howac cane jecre Noncom aduitsuemocul: crtaxa ce =lemma 

moace HcrospemeHo H8.883HTH y wasep3HoH0m y3ajartHom Aejcrsy Ma C HOj H M 

6pojeM mamma, xoje ce Hana3e y H,eHOj HenocpeAHoj 6J1H3HRH. Y3 TO, mama aToM mucaor mone-
xyna mono marse-araue He3asucHo erynara y mmcnepsmomo pajama° Aejcrao c aromaraa Aprils 
monexyna. 3aTo ce aenorcyrnto AmcnepaHoHo y3ajaMHO Aejarso cnonceram monercyna mome rpy6o 
38MHCAHTH Rao 36Hp y3aj or ,  Aejcrsa nojemomix aroma. 

Tpeha soma oco6 a AHcrrep3H0rna aura jecre IbICCOH8 ionseeparmocia. Axo je 38 

Hojasy xyncaroscxxx Horpe6Ho spacycrao enexTpirnmx Ha6oja Ha y3ajamso AellYiYhum 
trecranama, a 3a nojany op Kamm= cam npacycrso rrepmaHearmax =trona, TO 3a AncHep-

=one cane csa maims o neaa ornaAajy; 8H0 HOCTOjH CaMO AOBOH.H0 TeCall KOHTaKT, AH- 

jaima ce maleby ma xojux necrona. Ma ma cy macnep3mome 
cKePanaKo Y3ajamao Aej cane•mHoro cna6Hje Hero ynoHoscxe, =arc oHe Hrpajy Hammy ynory max H HpH me4yco6Hom 
Acjersy joHa. 

9) Paw& je Bch 6' o peneao, Aa cream' riemha AwnepsHoHor y3ajamaor Aejeraa 3a-

Baca yrnasHom OA CRAM• 
onyosapajyhax monexyna Ica AetoopmanHja waja y luny xemacroc, 

cpormax jeAmseaa pacre Hoaehaaem monexyncxe rename. YjeAHo c TIM, Gaul oao ratcHep- 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



70 	III—Ocuosue iipeinalase o yuyiiiapiooj dapykiTiypu isaulopuja 

=OHO yaajamno Aejcrao ospebYie, no npanany, Te onmte case npnasattema xoje sejersyjy 
namely monexyna. Amt roam) cy one nehe, yTOMIRO ce Tan, rj. Ha cse DRUMM remnepary-
pama, ocrsapyje npenas ogrosapajyhe maTemje H3 maperot y Tegno, a 3aTHM y racosnro crams 
(ynopepi II § 2). Barn =To ce o6wuro H npnmehyje, sa y may xemncxn cpoauux marepnja Ca-
craBmeHmc os menosapma nmi nonplus mosexyna, T e Mn, eparype Tonmema 
Rsormama pacry ca nosehamem mosexyscxe rewnne. Kao so6ap 
npwaep one onurre npamomocrn 'some sa nocnyncu TOK npomene oGe KOHCTOHTe y may Haept-
HRH mow. 

§ 7. CirppcTypa szBpcisx Tema. CyripOTHo mecrnama raCOBa is TeRHOCIII, 
xoje ce mory man,e-Enune cno6onHo npemeturaTH, necr4le nncecre saiepuje gory 
npunrrn CaMO penaTHHHo He3H8THa ocininaropHaixperalw ogo , onpetomPt ulnas. 
TeopHow 6H pe6ano omennuaTH na cy one Tome pacnopeljene yupocropy no 

crporo, onpebeHom paantenY leonrbnapajy 4130- 
posxma HpocTopHe peluerice jenHOr apy-
ror THHa (cn. 58). 

olimporrna rtompna °nor TtopHCKOr 3aicarnot 
ornenom Hocrana je moryha canto Hoene .1912 ron., 
nags ce noxalano a peHnrenani 3pami cHpehy not 
ripona3y Rpm Hpucran, HpH memy' Rapturrep acpe- 
Tama npainumo 3aBHCH OA pacnopena meal= EP!- 

Cs. 58. Hpnmep npocropne pe - crana. Cxema ynoTpe6ibeHe anaparype npmalafia je 
Ha CB. 59. 173aH11 CHOW peHnreHoutx van, ripo- 
Hymen xpo3 °nosily nifjastparmy (A), Hpanam 

Kp03 RpHcran (6) H gaje Ha nocunabeHoj (boTorpacbcxoj 111101411 (B) HIL3 
mpma, xoje cy nparnunio pacnopebeHe °Ho HearpanHe mpThe (H3a3naHe Hecxpe- 
HyTHM 3pauxma), Imo IUTO Ce TO BMW Ha CH. 60. 

• 

Cr'. 59. Cxema anapaType aa parr- 
relics° HOIHTHBaH.e Rpncrana 

Cs. 60. Jlaye-on pante- 
norpam Rpm:rasa MgO 

Ha OCHOBy OBaKBHX 4toTorpacimja Halpmema HapamyHanama omoryhttan cy 
He canto na ce Taxwo 0,4Penn y3ajamHH npocropHa pacnopeg neh H na ce 
no614jy HHJAHKaHHje no 1114TMby 0 caiwj thnxonoj npHpon H. ACa Tor rnenaurra 
norpe6Ho je paaTIHKOBaTH tieTHp14 manHa THiia crpyHType (were marepHje cxe-
maTcHn HpeTcraarbeHa Ha cn. '61. 

Rao IUTO nona3yje cam Ha3HB, airsamcka cTpyxlypa je onapanepHcaua ripe 
cnera THM, qa cy y mnopormma npocropHe pemerxe pacHope4eHH HojenHua 
aTom H. OBH Cy meby co6om cjeninbe,H0 O6HUHHM K OBa n CHTHHM Be-
3ama (taro je Ha CR. 61 CXeMaTCKH HpHKa3aHO CilajHHJVI nmmjama). 36or TOra 
IBTO cy cBe one ne3e HOTHyHO pasHonpanue mehy c06om, HeMa pa3nora na Hole-
gime aTome cnajamo y 3ace6He monexyne, Beg Hee Rpncran Tpe6a cmaTpaTH Pao 
jegHy jemmy HHHoncxy mecTmAy. 

merxe 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 7. Ciiittyraisypa gepaux lama 
	

71 

110 aTomcwom may carpabeHe gspere maTepHje owapawTepHcaHe cy 06W1110 

BHCOKHM TeMnepaTypaMa TOILTbeEba n BenHwom ispAohom. One 
oco6HHe o6jaunbanajy ce THme Aa xonaneHTHe new cjeAmbyjy aTome meby co6ost 
npno xmpero. Kao THnitgaH HpHmep Impcntx maTepHja xoje Hmajy aTomcwy crpyw-
Typy moace Aa nocnyacH AHjamairr y wome je cnaKH wrom yra.eHawa HenocpeAHo 
Elena 3a genital Apyra. 

Oco6eHocrit AtoAexyAcKe crpywrype oApebeHe cy npucycrsom, y anopownsa 
npocropHe petuerwe, HenonapHax Hatt HonapHmx monewyna wojH cy ne3amt 
meby co6om canto mebymonewynocHst cHnama. Ma Aa mot monewymt mory arnt 
HoHewaA H jeAHoaTosunt (woA HHepirmix racona), max no caws cnojam oco6H-
Hama pemerwa ocraje monewyncwa. IIpema Tome, paanHwa Hsmeby monewyncwax 
wrommix erpywrypa maim He TOJIHKO OA 'ma mecritAa, KOJIHKO OA Rapawrepa 
amonor y3ajamHor Aejcrna. Kam mebymonewyncwe cone nplainaue gecrinte 
jeAHa Apyroj canto penammo cna6o, qnpere maTepHje monewyncwe cippaype 
owapaw-repHcaHe cy o6Htwo H H C K x M TemnepaTypama TOI1Jbelba H manom 

TspAohom . 1  
THintxma 3a gripero crame maTepHje, o6pa3onaHe oA joHcid1x monewyna, 

jecre joisoca crpywrypa, oxapawrepHcaHa npucycrnom nojeAamoc j o H a y gm- 

()Geo o.e.o.o 
E: 0 0 ED 0 ED .O.ED .C) 

ED C) C) ED 0•0 0 ED 
Mom= Monexyncaca 	Jos= 

CJI. 61. Tnasse cwywrype =wpm mwrepgje 

MeTturna 

pOBHMa npocropHe pemeTwe. Kao urro nownyje CA. 61, maim OA MAX ce HIUDI3H 

y Hamm HCTOBeTHOM oAHocy npema CBHM JOmIMs cyripoTHor 311HICH Kohl ra He-
nocpeAHo owpyagjy. Ha Taj Haulm, HpH npenny y tinpero crane, HojeAHHH 
monexym noTriyHo ry6e cnojy HHAHEKAyannocr, two wpacran joHcwor je.xlibeffia 

npercraaiba jegHy inmoscwy twangy. 
KynoHoncwe cane xoje Aenyjy y joHcloot crpywrypama ycnoBma-

Bajy mHoro hole npannaqeme meby tiecnatama Hero mebymonewyncne cline. Y nem 
C THM H TeMnepaTypa 'mamma H TspAoha immix jeAmbeiba je 311HTHO 

Beha, Hero wog maTepHja xoje cy carpabene oA nonapmx H Henonapmx mo- 
newyna. 2  

Meifiatma crpywrypa, wapawrepncnma 3a meTane y IbUXOBOM 

A CTOM TetIHOM) arperwrHom crow, 61ITH0 ce paanHwyje cBOjOM ICOMMIIIKOBH-

Houthy oA rope HaneAemix. Ilpesta caspemenust npercranama, ona  crpYKTYPa 
caApacH HcrospemeHo aToMe wax° Heyrplume, THKO H joirmosaHe, Tj. Tatu3e, xoje 

cy OABOilIBH H3BecTaH Aeo cHojax HELMUTH= enempoHa. Homo cy CBH maul 

Ilexor AaTor merana lIcroBermi, casual OA IbMX Hma acTy morybnocr Aa ce 
joHH3yje. Apywimje pegeHo, npena3 eneterpoHa o,A HeyrpanHor aToMa xa OHM-

3oBaHom moace Aa ce spurn 6e3 yrpouma eHepruje. YcneA Tors ce y merannoj 
crpywrypH HenpewHAHo "Tula H3mena enexTpotta H ynew nocrojH Hem KOAHTIMIli 

cno6ogH H x enewrpona wojn y gaTom momemy He HpHrtaAajy Hamm oApebesmst 
wromama. Ha cxema en. 61 ma cno6oAHH enewrpom npinca3amt cy Tagwasta. 

CaCBHM He3HaTHe AkuseH3Hje enewrpolut Aonyurrajy HM, As ce story maibe-

Mue cn060AH0 wpm= IIo Aenom MeTIIAHOM wpacTany. Y nem c THm OBIti ce 
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72 	111. Ocuoene upetricigase o 31044aprooj apyaypu matEepuja 

mom cxBamni xao npoaropxa panerxa, cacranmena oil xerpanaux aroma 
1103HTHBHHX jolla H aaribypexa y anioalepy `„e nexTpoucxor r a c a". 
Hour° maws crpyRTypHH enemeirr meranHor xpHcrana HHje HapotiHro Be3air inf 
3a jeAaa APYrIl, TO oBaxas it-pm-ran npercrawba jenHy umnoscxy tiecauy. 

IIpmcycrso CH060,11110X eaCHTPOH0 y c B H m meriumum crpympama 
ycnowbarta nocrojame o II m T H X oco6HHa meraaa. Ty nonade npe caeca TaiCan 
3a /MX xapaxiepHcrwurn CH031,1111 MUM, Kao UITO Cy HCHIJOBWHIOCT, Hermann 
cjaj H y BehHHH caymajeHa CHBa 6oja. Ca ano6onom xperana .enexrpotta Hem-
cpenHo Be3aua enexrponposonnamocr meTana H IMIX0130 no6pu Up01301)jelbe TO-
nnoTe. Cue ose oco6HHe Beoma onnuxyjy meTane oA ImperHx maTepHja c atom-
cxom HIM joHocom crpykrypom xao urro cy nHjaMaur H. NaC1. 314  

Rao urro ce x3 113.710HCeaOr Blum, online oco6Hne meTana cy .  jeThaH mm 
Apyrx Hatum Be3aHe 3a npncycruo cno66Juntx enexrpoma. Ymunixo, je *Hum 
xougempanHja Beha, yronHxo cy jacHHje H3pameHe oco6uHe meTanHor craisa. 

0/ 2 3 4 a 64 

C. 62. llawamme jolts y xpm- 
crazy NaC1 

Cn. 63. CxeMa cityxType 
xpacrana NaC1 

Aim xon nojenHamx merana KoHneurpaumja cno6onmix enexTpoka mum. 6HTH 
Bp.no pa3nworra. C npyre crpaHe, HCMHHOBHO ce mopajy HOjaaThalBaTH HOMBH-
nyalnie oco6mie Herparnmx aroma x nommuuthx joHa, xojH Ce Hana3e y Imopo-
BHma npocropHe peureme. 36or'Tora, x nopen °nun= oco6HHa, cBaxa human 
xia H H113 concrBeHnx oco6HHa xoje cy cnewijanHo xapaxrepHarwme 3a sera. 
Hanpftmep, Bpno jaxo HapHpajy TemnepaType Torubelba nojennHax merana 

Tupnolia. Taxo, HaTpHjym ce Tom Ha 100°, a xpom Ha oxo 1800°, HaTpHjym 
je no THpnohli 63ll3aK Booty, a xpom nHjamakrry. 5-7  

Hocne pa3maTpaTba tuiperor - arperamor crania noTpe6Ho ce je mano 3ay-
CTaBFITH Ha yHyraraboj crpyxTypH aleuioctriu. „Mopamo npH3HaTH, na pa3JUItUITO 
OJA r'acosa xiecrinle TelniocTif cy 363umexe, a paanwurro oA tuipcnrx I•ena naxo 
noxpernmse" mica° je A. H. MeHnemejeB (1887 r,). Act penenuato Henamor ape-
meHa pairyHano ce, na cy TellHOCTH, C.T11111H0 racoBHma, oxapawsepncaHe areycrsom 
ma xaxBor ypeheHor pacnopena geCTIII01. AMC y caMOj crimp! TO HHje Tam: 

moryhHocrx Aa ce cno6onHo xpehy, trecmge Telmocrx 3ay3Hmajy n p e -
r e sx H o Hem onpeheHH nonmaj jenHa'npema npyroj. Came TexmocTH 
MOBce ce Bpno rpy6o ynopentrut ca craibem Benrixe 6ancxe cane y xojoj B e 

H 6poj napoBar  6e3 o63Hpa Ha nojegma npn6muxaBarba H paaurameiba xoja 
Hacrajy yenen cranHe npomeHe mecra, y genHHH Brum gym H3BeCTall 
pacnopej. 

Hpema Tome, nocrojH H3BecTaH pen y y3ajaMHOM pacnopeny wenn* req- 
. 

Hocrx. Ram ce oHa npH6niuxaiia TemnepaTypH mpxabelba • (rj. lnwerom ,crag y) 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 7. Cuipyxiiiypa mociaux ificsa 	 73 

osa ypebeHocr yHyraprbe crpyxrype jacimje ce HapawaBa. Harmon's, Rana ce 
Tetinoer npH6nrmasa remneparypH ruhriatha (Ti. racosHrom cramy), cse ce 
mune nosehasa Hepen y y3ajaMHOM pacnopem uecnura. Ha Taj Hams", ca craHo-
mum yHyraprbe crpyraype, rexmo arperarHo crane je ycrsapH npena3 Ho 
H3meby gsperor H racosHror. 6  

Y nomerxy naparpacba seh je spsmehemo, ;la HcrHniBaIbe marepHje nomohy 
peurreHou"x 3paxa nonyurra Aa ce Talmo onpenir npocroprH pacnopen trecnura. 
THM Camum crsoperra je 3a xem-Hjy H3y3eTHO samara moryhHocr orrpeblisax.a 
Atemuja (Tatumje — 	e p e nejcr B a) nojegrumx aroma H joHa. HanpHmep, 
panHjyc joHa Na+ , jenHax je 0,98 A, joHa Cl-  — 1,81 A. 06a joHa mory rpy6o 
Aa ce npercrase xao Rome cnaxosaHe y xpHcrany NaC1 Rao IHTO je ripma3ano 
cn. 62. 06Hxmo ce xpHeranHe crprcrype marepHje, 
nprixa3yjy cxemarciar, He o63Hpyhm ce Ha numeH-
3Hje uecnura, seh noxaayjyhm camo IbHXOB y3ajaMHH 
pacnopen (ca. 63). 

PanHjycH (a)epe nejcrsa) Heyrpannsx aroma 
Na H Cl jenHarar cy 1,86 A, onHocHo 0,99 A. H3 

ynopeberba se...Tamura jOHCHHX H aromounc lianHjyca 
SHAH ce, KOJIHHO jar( yrimaj Ha gameH3Hje Hma oxa- CA. 64. Ymuaj mutorrHor cra-
mime HJIH ripHcajentnbasarbe enexrpona OIl crpase 	HA Ha gmhataHje aroma 
aroma. 3a jegaH Hcnr eaemeHr raj yrimaj je npe- 
raenHo nprlica3aH Ha ca. 64, roe cy Aare, nosehane 
50 miumoHa nyra, pa3mepe aroma cyMnopa y HeyrpaaHom (S °), HeranisHo ;Aso- 
BaTleHTHOM (S 2) H 1103FITI4BHO mecrosaneirrHom (S 6) crarby. Kog Ramer npo- 

Hmahemo trecro nocna ca gmmeHaijama aroma H Jolla, jep on I6HX jaxo 
3asHce mHore oco6HHe marepHje. 6  

gonyne 

1) CHaxa 'monerryncra pewerma monce ce parumnaram Ha petuerice nojegmmx aroma, 
xoje jy cammaHajy. Talmo paumnarbasarbe (Tj. TaeHo ogpeWhathe nonomaja cmarcor aroma) 
naje noryhHocr, ga ce Harlem BMW! aambrum o yHyraprbem cxnony camHx monexyn a. 
Harfponm, npu pacmarparby oco6HHa xpricir an a, 000 y BehIam cnymajerta mtje Heon-
xogHo, jep cy pacrojama Hamey nojegtumx aroma y monexyny o6mmo ammo mama, Hero pa-
cTojalba Hamehy cycemmx monexyria. 36or rora, y cHojarrly n pHmapHor Cr p y Kr y p-
H o r enemema xpHerana monexyn ce mare adamant Imo mama. 

2) Crum nprmnagerba Hamehy jam y xplicrany mcaparrepHcame cy Hentimmtom e H e 
r Hje K p H cranHe pemerx e, nog Hojom ce _TiogpaaymeHa exeprmja xoja ce mono 
Hamokrit npH crHapausy rpam-monexyabxe xo.amitue xprwrana og cno6o3mx racomnnx joHa. 
Taco aa NaC1 (58,5 zp) Hmamo: 

(Na+) -I- (C1—) 	[NaCl] 	183 laraA 

OmnrnegHo je, ga ce npu paanararby xprmrana Ha c.no6ogHe racomrre joHe htopa ancop6oHara 
Hcra xontranta exeprHje. 

3) BeoMa Hamm oco6Haa rimmuntx merana jecre wHxona penarmato sealant M e x a- 
ra LI Ica g e o p M Jb HHoc r, -Ho* omoryhyje ga ce merany ga norpe6ma ofinxx nyrem 

ogrorapajyhe o6page Ha 'Lamm („xnagHa o6paga") HJIH Ha BHCOKHM remneparypama („Hpena 
o6paga"). llpema geclnanntant M. B. JIOMouocoBa „meranom ce nose cjajno rem, lc* ce mome 
mortarm". Hanpernm, Impere mareprne camme glijamaHry H NaCI jecy Eyre, Tj. npit norcywajy 
ga ce mexammtm o6page one ce nome. 

Yapollu Tame Benue paanmo oco6uua mory ga ce o6jacHe Ha ocHorly cn. 65. Pe3yirrar 
criaxor mexammxor gejerHa Ha tutpery marepHjy cacrojH ce y nomepamy nojegmunc cnojera 
rberose npocTopue peurerxe. Kog ramtor nomepama y aromcnoj crpywrypH ry6rt ce nose-
aaHocr Hamehy cnojesa ycneg romama BajleHTMIX Be3a, y jOHCK0i— ycneA yaajamtror og6H-
jarba jemtimmetto HaenerapHcatmx Jolla. Ilornyao npyromje crojH craap Hog met an it e 
crpywrype; 36or moryhHocnt cno6ogHor npememratba enexrpoHa, neat HamOy cnojerta 0c-raja 
cite BpeMe camyrtana. 

so 8" 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



74 	III. Ocuoeue upawci«aee oyuysliaptooj ciiipyarlypu isatilepuja 

4) Kaaa meran cupsful nplimece '(napoiniTo enemeirre Kojn ce 3HaTHO paanuKlyiy OA 11,el* 
no CBOM XeMHCKOM napiticrepy), OBe npoy3poKyjy nopeMehaj theroBe cTpyietypHe x0MOrCHOCTH 
H THM =Him OTemtaBliiy IOWSUM nojegiumx cnojeBa npocropice pattern jennor npeala MPYrild-
Hamm yrimaj Ha mexammy necbopmanniy mosce 6wrii rpy6o ynopebell ca Aejctnoat nem Koji( 
je nocyT mcnon mina comma xoje ce Kpehy no nem. C npyre crpane npintece Taxohe catimityly 
B cao6ony xperatha enewrpona, c vxme y Be3H crojn o6ticsio H OnalKeHO Calalbeibe uponoitnan-
nocrn enewrimumera H Tonnore meTana Kam oHH canpnce nemncTohe. Onaj rmaj upwacea je 
nPalernmn ricmptatnhen 30 noonjame paanntorrnx TexHwncn BOMBE nerypa, made ce oco6Hue 
o6ncnio jase Knit cna6mje paanntryjy 011 onronalisiYhmx oco6Kna noncom= canna. 

9-9-Q 0 0 0 O0,0 .0 0 0 
0G0 00:0 009 0 9  
00G 0

.
00 O

.
C)c) 

ATomoca JOHCKa 	 — Melissa 

Cn. 65. Cxema somepaisa cnojena y swum mamma crprcrypt 

5) Beh y rilaBHOm TeKeTy HaBeneini npumepn notaisyjy Ha mute mpwanatinia, Kok MenYiY 
meranzma, mopajy HAIM c m o xc e H y npapony. BepOnalmo meTan H a mesa Koji Ci-

ampi° npenTaama oBe CHM MOM ce yrnaBitom na mcrospeateny cynepnozentajy o6aimnitIC HO. 
BaneHTWOL nen (namehy HeyTpaimmoc aroma) x mynonoBcKor npantrissema (msateby joss H coo, 
60j mmx CACKTP0110. Penanffilia HPePX0Cr CHO= OA max xonnonenata Gam a ommtl)Yie KaPnic-
rep mcnorbattama ,,menunntx" oco6nna y msperom H Temnom may. Hanpants, nape mama 
cacroje ce on sojenninix moneKyna (o6ngno jennorroannoc) a nonamajy ce alaLHOTHO OCHUMAt 
racosirrxm maTepnjama. IIpema Tome, meTiunia sera je Kapaacrepatcnputa calla sia msmo 
Teti= creme: je oco6mia He nojenininx secnnia, Beh wascoBor a r per a T a. 

6) Meraima crpyictypa ce mosce CmaTpalli Kao npenasna namelyy crow= a jOHCXC. 
Aoucra, spncajennibyhm cno6onne enempone menunie cipperyp (cm. 61) mem= nominninim 
jonnma mot nerpaninua stomata, no6njamo onroBapaiyhy aTOMeHy HIm jOHCKY cIPYRTYPY-
Apyionije peseno, atcranny crpywrypy moimemo 38MRCHHTH too na opxonapa Timm army, 
y ROMC cy ce enewrpoini B e h it 3 & BojHHH H3 nojenionat aTOMa, LIE ce HECy jOM c H 0- 

j H /I If CO japyrnta. llocrojanocr Tensor Kirrepmenatjapnor crazia dam K 
mum napaKiepticrtisny oco6Kny meTana. 

0 0 0 0 	7) Ocum Beh nanoscemix, nocroje TaRoije H Dats ;ipyra exmicrasa 

O O C) 	
o yHyramboi crPY1c17pli Henn. riper jemmom OA 	(eniptiem), cos 
WOMB' ACM= cy jOHH30BaHH, Tj. OH k CaCTIRBJbeH Cala() ea nominsm- 
mix joist cno6onmix enempona. IIperaa npyrom cicsiTam.y (Kok je 

0 0 0 
♦ 	npennonceno) caunpa ce Cc meran cam* oAt RenPanionc 

aToMa, rimurrinunix H Her a T m B H K x jona naTor enema/Ts, Tj. 

0000  cno6onnn encerpoint cy amobymant ape onaiwom pacataTpuby. Orpyx-
Typa meTana ca oBor „6e3eneierponcKor" rnennurra npancasaala je 
nomohy cxeme Ha cn. 66. IIomTo nsraehy nojennnza alma nocroht 

Cll. 66. „Be3enewrpon- manna =se na crams (yc.noiameaa H3MeHOM enextpona), no6pa nponon-
JbHBOCT amain H *Kama necliopasimiocr ne Hamm ce y icompipanc- cKa- ocean 

 MeTa Spy 
 

AROI Ca OBHM cxBaTalbe.M. ABEL 3ajentinsKe OIITESIKe oco6mie meTana 
yica3yjy na TO lia y mama sepoBinno nocrojx „enewrponclai rac". 

8) Cse urro je y rnasnom Toccry innosceno, no =UMW ynyrapibe crpyirrype TetIROCIII 
mome ce Ao6po Autycrposant encnemmenranintm nonansrast as nasty (ca. 67). Am 6H y Temnoj 
MCHBH COO WOMB 6tunt pacnopehem jenan npema npyrom no semis op= onpeljeaom Nato-
peny (Rao y mnprrom Teny), xpatsa Beposzntohe nanamenis Bettor aroma mix ce Hamm ma nose-
cnom pacrojaa,y on nonamor (cTaarbenor y nomency xoopronurrnor cncrema) /copula 6K smarm 
HH3 jacno imptoiceinix ataKciisyma H auunimpia. HaripOTHB, &KO 6H y pacnopeny arono HO-
cTajao nepen, HapauTepHenriaH 3a raCOBe, T0,613 Ha Calf= pacrojawnMa Baja upenase rpasmuy 
moryher mehyco6nor 36AMACHaa moms, sepoBaTnoha HanaKalisa 611.3a a CTOHeTHI (HIXO 
na cm. 67 oarosapa mcnpacnnanoj ammjn). Kao nrro ce na cnnxe uomohy purrrememarm 
apaxa no6njena excnepnraefframa Rpm noicaayje mane= nnTepmennjapno creme: 
HOBO ce metal atoll MO)Ke HaTi83IITH Ma Ha KOM pacTojasy Beheat, Ha npnMep, on 2,5 A on Bona-
=or, num sepoBamoita 3a memo HanaHtelbe Ha nem= onpebennm pacrojamaima .  (wa• 
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§ 7. CuipyKillypa lisparsux erdeAa 
	 75 

6ininazo 3; 6 x 8,5 A) jecre Hajseha, a Ha HCICHNI Bpyrwd (me:umtwo 4,5; 7,5 H 10 — Haj- 

ima. Apyromje pe'teHo, 3a Impere mammje xaparerepHcrxmaH, crporo mammal' pacnopert 
mecnim, pemo 6x ce, Jia Bch goHexne nom* icon TC1MOCTH. 

9) Ka0 MO CC BH,IBri H3 CBer H3AOHOMOT y OBOi MUSH yu6eHruca, SITCOM! mogenm  Hpy- 

xcajy moryhHocr pia ce ueo HH3 pa3MIEDSTIIX nojaBa H npoiwca cricremaracm ii Hpernegao riper- 
CraBH. 11,11X0Ba nparrrayma 21-pitmans 3a Tymaireme 
xeMmsma noxanyje ga cy OHH y OCHOBH Hpamvuro 4.4 
nocrambeHx. Hnarc je osa HpitmeHa orpanrimeHa 
IlpHHBHHHieBHfM He.gocramom carom IIocrOjetillx ft 
PAHaHubmx mogena roam, into cy Orley mount 
KoHcrpprcarni no =minima mexamuce H Hayxe o 41 

0 
eneKTPHIOrreTy. 3axHarbylyiut nocnerwoj mairberni- Q. 

UR, °Hamm mogene He mory H raticag Hate maul CO 
o6yxnarwrit tt e o XeMHCHH AsaTepulan H II 0 T II y- Z 3* 4. f 6 B 9 **A 
H o ra o6jacHHTH, Ham gajy H gartatie H game 
marogeHe Hligmaturje o nojegrunim Baxamm rut- 
Tan.Hma. „CHaxo xperarbe cagrom y ce6H mars- C.n. 67. Pacnopeg aroma y Tetwoj Hat= 
HaLLKO KpaTalbe, Hpememrarbe SWUM= HMI Hajar- 
hynnurjrcr genosa marepHje; )7103HaTH OBO MOBS- 
intim° xperarbe jecre apex 3agarax Hapce, a= Tex apsu. Ho ow mexamruco xperarrie He 
Hcupnibyje xpeTaibe yormrre. Kpersube Huje MHO HpomeHa mecra; OHO ce y HaHmexammorm 
ccbepama Harozbasa H upoMeHoM Haamrrera" (E Br en c). Xermja je jegHa og Taxa= same-
xammanc ccpepa. Barn 3601* Tors ce oria He mowe Hornyno mem* canto Ha Ham o enexTpriust-

TeTy H mexamam. 

•••••.;.:o:,-.4.:, • .; 
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IV. BOAOHHK BOgA 

§ I. Bogousx. Bonomm je jenim on Hajpacnpocrpammiiijxx enemeHaTa 
nenoxymm HATOBa KOAHMHHa H3HOCH OKO 170 OA Teatime cim TpH OMOTalla 

serdmHHe xope (aTmoc(impe, ximpoccimpe H nirroccbepe), IUTO cpam(HaTo Ha aTOM-
ace nponenre H3HOCH 17,0. • • 

Emma KOJIHtHilla OBOr enemeHTa Hanasii ce y BesaHom cramy — y o6mucy 
pasmunrmix jenniberba. Taxo Bona canpim oxo 11% Tenammum, rim= oxo 
1,5% HTA. CjeAHEEseH C yribemacom BOAOHRK ynasH y CaCTaB Hmine, pli3JIIMHTIEK 
npliponmix raC013a H CHM MCHBHX oprammama. 

CII060AaH BOAOHHK ce o6iumnHalla3H y ByJIKaHCKHM TaCOBHMa. Y upmponix 
ce on Taxobe crnapa npH pasmumby Heim opraHoun ocraTaxa. HesHaTHe nom-- 
tame Bonomma imnBaja seneHo pacrHme. ATmoccimpa Ha mmoy mopa canimm 
oxo 0,00005 sanpemmicium nponeHara Bonomma. 1,2  

Bonomix ce, mo)ce no6HTH Ha pas.rumnTe Hamm. HajnpocrajH je psalm-
rame Bone nejcniom Hex ix merana, npo tiemy ce nopen Bommixa crimps H onro-
Bapajyha ininpoxmin (HRH OKCHA). Taxo, HaTpHjyM H xamiHjym paanancy Bony 
Bell Ha o6Hlmoj TeMnepaTypn, maniesHjym — rrpH sarpesamy, rimx — npu sa-
rpmiamy ca soneHom napoM, nionctie join jagem sarpeBamy. 

MH0r0 je emprimmije iminiajame BOAOHRKa IIpu peamuijm HCTHIC MeTaJla 
ca pas6ZIElliCelillM micemmama; HaTpHjym H munnijym pearyjy c eKCIIA0311j0M, 
maniesHjym — Beoma 6ypao, inunc H risompe — HeIUTO cnopHje. Zn 
Ha pas6nameHy COHY (1 : 2) HIM ,cymnopHy (1 :.10) micemiky jecre o6iunia me-
Toga na6opaTopHcxor no6Hjama Bonomixa. 3-5  

Bonomm je rac' 6e3 6oje H 6e3 MilpHCa. OH je HajJlaxmx rac H y Be3H C THM 
HaerOBH ce moneacymi xpehy 6pBce Hero CBH OCTaJIH. 3aTO BOAOHHIC fMa HajBehy 
6R3Hxy A H ysxj e, Tj. WHIM ce y npocTopy 3HaTHO 6pme Hero OCTaJIH 
racomi, nponasu xpos pasHe clime Hope, nyxonme cy.nosa xTn. THM CahiHM je 
ycnonmeHa H Haer0/38 penanisHo Bemma moh npombema TOHJIOTe. TaKO,  xna-
tjjeme sarpejaxor npenmeTa apum ce nomohy BononUxa cxopo HU= nyTa 6p me 
Hero Ba3nyxom. 6-9  

TemnepaType Tonmema H xJbyHauaa Bonomma ey Bp.TIO HHCKe (T.TOII. —259° 
T. Ma. —253°). Y Bonn ce pacniapa y HesHaTmim minimum= —2 : 100 no sa-
upemium. 3a BOAOHHK\  je BeoMa xapawrepHcrwma mermia 3HaTHa pacriiopmx-
Bocr y mHoriim meramma. 10,11  • 

Xemicxa ynora Bonomma je Bpno pa3HOSpcxa a meroBa jenHmema — 
xudpudu nosHani cy 3a hmore enemenre. ATOM BOAOHMCa MONCe MTH H3ry6trai 
CB0j jenium emelt-rpm cniapajyhx ,npii Tome HO3HTHBaH jOH (Kohl je TOJIH npoToH), 
HRH BesaTH jenaH enexTpon npenasehH y HeraTimall jOH KOjH ItMa enexTponacy 
mixlinrypainijy xenHjyma (cm. 68). Aim ce riprm cnyTiaj y HOTIWHOCTH He_OCTBa- 
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I. Boatman( 77 

pyje jep ce npH pezucHnjm ca THIHNHVIM Hemeramma crBapajy He joHcHe neh no : 

 napHe Be3e. 
06paTno, - joHcHe cTpyKType xoje caHpnce y cHom =raw H -  nosHare cy. 

Jemmoba osor THna Hacrajy H,HpeternHm )iejcrHom HajaHTHHHHjwc merana (Na, 

Ca H Ap.) Ha BOAOHHK npH sarpepaiby. Ho CBOM Hapax- 

Tepy TO cy THHHtme CORM, xoje cy BeOMa cnipme ogro-
Hapajyhtim jegmbeibHma ebnyopa H xnopa. ARM cy one 

Tom HenocrojaHe npema BOAH H npema HasHrcy, Ha 
atop° HHHaH xiosex c H,HMa Hema mum. 

OrHapajytni jepunbena ca man.e-tanue nonapHom tip 
Be3OM HoHoHHH ce jeHHHH C HH3OM pasnwarmx Hemerana: Cn. 68. Otema maga N 
HHceomncom, xnopom, cymnopom, a3OTOM H ,Etp. CHa oHa joHa HonoHliKa 

jerk:melba, OCHM KHCeOHH/MHX, 6Hhe pacmoweHa Hop( 
ogronapajyhmx enemeHaTa. 

BOAOHHK He noTnomance caropesame o6HtiHHx caropmkunix maTepHja (yrnaH-
Hom jeprnibena yrmetnca). Tax°, sanarbeHa aseha ce races y Box>miry. AnH, 
Hanpumep, HHceoHHH ropes y aTmoccloepH Hopkomma. Opprne ce runni penanw-
Hocr nojma „noTnomance H „He noTnomance" caropesame. 06wmo ce TO OAHOCH 

criegnjanao Ha caropeHame yribenintomx jejnaboba. 
Cam Hopkomm ropn H y Lmcrom HHceoHmty H Ha HasHyxy, no{ 'telly icao 

npopkyHT caropertana nocraje BOAa. MH01"0 exeprwunde — C eKCIIIIO3HJOM — 

Teqe pealamja HoHoinnta ca xmceoHmom npH namemy Ibmose cmenie („npacicaBH 

rac"). Alto ce Ta c.meum, yMecTo Ha ce sananH, HoBelle y How ca manom KOAH-

minim cyHbepacre nnaTHHe (lc* Hrpa ynory HaranmaTopa), oima peakHHja Tetie 

6p3o a m MHpHO. 

Peaxunja crHapana Hone H3 BOAOHHRa H HHceoHifica je jam) ersoTepmHa: 

2H2  + 02  = 2H20 + 137 lama 

OCHM 
HenocpeHHor cjeminaHana ca xxceomncom,-1301kOHEK ra monce opysHmaTH 

off mHorsx Hpyrxx enemeHaTa: Cu, Pb, Hg HTH. Tapp ce H3 °How Ho6Hja cno-

6oHaH meran no jeHHam4HH, HanpHmep: 

CuO + H2 = Cu + H2O + 30 lama 

Taxse.pealanne, y HojHma Hogotant Hcryna Rao p e H y HgnoHo C p e 

C T B o, mory Ha ce ocrnape camo Ha BHCOKHM TeMnepaTypama. IlpH Henanana 
npHTHcznima Hopkomaca oBaj noTHacyje Hem merane Tam* H3 pacnsopa nat- 

X0BHX COM." 
Kao IHTO orneHH noHasyjy, xemmata aHTHHHocr HoHoHnica noHexaH jaHO 

nosehana. To ce Heumsa (naa, Ham ce maTepHja xoja c mutt cryna y peaicunjy, 
HanasH Ha mom HCTOM mecry, Ha Home ce nomohy gene Hpyre pefacnnje (Baum-

mep Hejcmom HHHKa Ha HiicenHxy) ,Ho6Hja BOAOHH1C. llosehana aKTHBHOCT TaKPOT 

Box:mum „y momenry crHapamp" o6jaunbaHa ce THme Ha owte pearyjy He merom 
monexynx, nth 3TOMH. AOHCTa, Hop( peaHuHje AO6HjaHaa BOAOKHK8 BpBO6HTHO. 
Tpe6a Ha ce H3HHoje 6am noce6HH aromx. Aim 6H Ha mecry Hacconor maajama 
6nna Heim maTepHja cnoco6Ha Ha c Ham pearyje cum ce Tfflasa peaianija Amapa 
6e3 npeTxopHor crHapama monexyna H2. 

OBa npercraHa je &ma HHHHcexTmo noTBpl)eHa, Ham je non= sa prcom 
Ha ce Ho6Hje 3TOMCKH BOAOHHK y raCOBBTOM craw.  H worm Haer0/3a peax-
wimp cnoco6Hocr. Iloxasano ce, Ha je on mHoro aienuninja, Hero monacyncam. 
Tako, aTOMCKH BOAOHHK ce ft& Ha oftwoj TeranePalYPH *Mut ca creuloPoza , 

 cl)ocitopom, apceHom HTA., PellYKyje mow amorHx merana, wont* ueice me- 
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78 	 IV. Boimam. Bola 

ram (Cu, Pb, Agngp.) n3 HAMM= coaxxcrynaymyrexemxcxepeugHje, 
3H xoje je no,4 THM yen0BHMa 0601111H MORCIMICKH BOAOHHK HOTHyHO He-
cnoco6aH." 

llonehaaa atcrHHHocr aromacor nogoninca mom ce o6jacHwrn Ha czegehll 
Halm. Y 'xemnacHm peaugHjama Ca ornimnim HOHOHHHom nteron monexyn mopa 
HairlPeua ce PacHaH;He Ha arome. AJm eama peak:mitt:maw pa3narama C o-
nnjanHja Ha at ort jalco je emarephum: 

H2 A- 104 lama = 21-1 
Oluirnemo je, Ha ce eHeprHja, xoja ce young Ha ony peaxnajy (e H e p r Hja 
gHconHjagmj mopa RommeH3onant eHeprHjom xoja ce masa* npH 
y3ajamHom gejcrny aroma BogoHHxa H marepHje xoja cY.I.XenYic y PeaKIIHjx• flpeMa Tome, mom ce otrexyje, Ha pen:1;14e c nogomncom, RAH xojim ce HpHaaja mame 
og 104 KICa.4 TonnoTe Ha CIMUCEI Asa rPam-aroma, He mory rehH cnoHraHo. Y CHy-
liajy Hesionama aromcmor IHMOMIKa Ha MarepHjy, °micas mouton eneprHje 
Ha gacolAllianHjy HHje mune norpe6aH. 3aTO je °Bile H moryh muoro nehn 6poj 
cnoirramnc peapantja. 

Beimica xonmunla eHeprHje H3gnojeHa npH crHapalby monexyna two- 
. 

HHHa, 06jaMtbaBa Hammy CTE1611.11EIOCT UOA 05WIMIM yeTIOBHMII. YjegHo, OHS 
HaHomi Ha .mlicao o moryhnocrif ulepAnme aucotfujayuje (HHconHjanHja HpH 3a-
TpeBaIlay) MOReHY.Tla H2, axe my se Hogi HORHIHMa TOlinare. OrsieH 
noxa3yje, Ha npanema repmwma HHeounjankja Hogoinnca nownbe npn6nHncHo 
118 2000° H cse ce mime noBehana, yxonano ce noBehana remneparypa. 00parHo, 
npH cmameEby TeMneparype nojegHHH aromH soHomma HOHOBO ce cnajajy Y 
monegyne. 14-16  

lipanrwma rrpHmeHa BOAOHHICa je HOC= pa3HOBpcHa: y xemarRoj ult,43,-  cipnin OH CJIYHIII Rao CHPOBBIla 3a AO6HjaFbe mHormx neoma BaSHIBIX lIp0H3BOAH 
(aMOHHjaica HrH.), y migycrpHji4 ropima — 3a H060jalbe BCIUTIPIKOT 6e113Mia 113 
HameHor yriba, y eHelapOTeXHIPIHOj — npH H3pa,11H HCHIla 3a cHjanage mg. BR-
coxa remneparypa,(go 2500 °) xoja ce nocrame npH caropesamy swim= y mice-
offing, Hc:xopinnhyje ce 3a Torubeibe paammirnix TeMICO TOILTEMBHX merlins, 
HHapHa x CH. Ha gnenHom gem/ CC HaJIa3H npo6nem Hcxopfunhena soHomuca xao 
roptrna 3a mcrrope c yararnmm caropesamem. 17  

BOAOHHK ce y reinnup Ao6Hja yrnamuoM 14ejersom yrzem-mouoxcHHa Ha 
Bogaly napy Ha MICOMIM remneparypama (no peamujH 1120 -I- CO = H2 -FCO 2) 
HMI II3 xoxcmor raca H3Hsajarbem nomohy jaicor xnabekba. HoHexag ce raxobe 
HocopHurhyje =jaw HogeHe nape Ha ycHjaHo rsoncbe Him pa3narame Dom 
enexrpatwom crpyjoM. Sarno npeHmyhcrso nocnegiber nponeca cacrojH ce y 
Tome Ha swarm monce ga ce jano ca6Hje Bel npH camom nponecy ,Elo6Hjan.a. 
Bogoinnc ce rpaHcnopryje y menntenna•  inunnujpHma, y xojnma ce on FULTIa3H no 
BeRHICHM IIpHTIICHOM. 

Amy= 
1) BOHOHHK je Beh 6Ho Malin ilapatteinycy Ho* ra je no6no nejcrsom rawicha H8 cym-

nopHy xacermay. Enemearapila npnpoma oBor raca 6xna je ycraHoBiLefia Tex 1783 roil. 
2) AKO ce ronopa He cans o semorantoj =pH, neh o BaCHOKH y WHOM, OH1Ia je BOMB= majpacnpocrpamemajii coemenr. Y meljyaBeinaHom npocTopy IberOBH ce =OM* cycpehy Hacomixo craning nyra ocrahe Hero 8TOME CR= OCHLTHEt comiciaT* per= aajenao. Oa SWIM ripeo:ana-hyje Han nagram coemarniimi a y armocxbepH 313e3)18 a, Hanplimep, je THEIHEM =TURN lien cYff-gam armoccliepe, osjii cacran y miasmal fame na Ce swam condi= nonainnia (y nomogram 

uPoilearxma): 
H 	He 	p 	Mg 	N Si 	S C Fe Ca Na Ni Al 81,75 	18,17 0,03 	0,02 	0,01 

TeranepaTypa avaoccpepe cym 
0,006 0,003 

je oico 60000. 
0,003 0,0008 0,0003 0,0003 0,0002 0,000 • 

rvnmi.siiewsplaux 
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Hera (KMnO4  + KOH) aim spoe eporaHy emetuy (pacrsop 145Cr05  y somleffrposaHoj cyranop-
Hoj KliCeJIIIHII). OR BOAeHe nape SOMME( ce ocno6atja nponyurreibem spoa hug (aim He KOH-

garrpoBany) H5SO4  ;um mmuposaim CaC12 . Aso je ncrrpe6aH Hapoxurro 6pmcgamo °crow 

BOAOHHK, oHua ce OH nponyurra spoe mcnapannity Caclioatop-neffrosoluom (P205). 
5) HajniicaijH Bottoms ce uo6Hja in Ham= nPit pasnarmy Bone stuatmemene 

H,SO4, jegaommeneHom enexrpmmom crpyjom. OR ROT= mew= JI860p8TOpHOKOT H06108114 

BOHOHHKII Tpe6a nomeHyTH 
a) Aejcroo anyrammjyma y npaxy Ha "asylum Bogy; y upacycrsy HeKOJIHKO xaxm p836JIa-

meHor pacrsope KM1204  notaube Aa ce eHeprimo imusaja soAmaix. 
6) AejeTHOM 	Rag aaymmaljyesa Ha somurrposami pacrsop NaOH (Houomuc, 

moat ce npH Tome Hsusaja, jecre o6iraio moro mmenijn, Hero Haus Ha Te Hare mem= aejcmyje 

=emote). 

 

§ I. Bodomuu 

3) lipm uo6Hjamy 130);(01111Ka AejeTHOM Zn Ha xxcenimy 38 y6pealbe npoueca Kopec= je 
KHCCJIIIHH ;atm mano pacrsopa CuSO4. Peaximja ce sehHHom spurn y anapary 38 *Ao6ujakbe 

T800138 K0j14 je npiumeaH H8 CJI. 69 („Kenos =apex"). Osaj je He061ItIII0 3TOThaH, jep omoryhyje 
na cc cTpyja mamma HO BORAH 38yC1213Tha HRH noHoso nyurra. Ilyibeibe ampere ce spina as 
cnegehn Ham: noirra B ce xpos amp E Hanym soreamtaima mum (Koji' He nponamajy y 
pesepsoap A 36or 6asapHe mpose xoja ce Ham= Ha airy none B). Cramp E ce =mops” ryme-
mem sanyinanem icpos son' riponaem outworn mammas caasHHa T H npm orsopenoj ClIaBHHII 

mina ce Epos arsop 3 pa36.3exceHe imeemma cBe ;tame, um He nony= pe3epsoap A it He no-
spHje cats IIIIHIC y JIM= E. IIOCJIe TOTa, 38TB0pH ce CJI8BHII8 H Ha amp 3 HaMeCTH ce nem 
C BOOM E xoja =mecum nape BOHOHIIK-XJ10pHjta. Ha Taj Ha'mH anapar je cnpemaa aa pan; 
Ham ce orsopH enasitHa, =mime an none ) npenaan y A', a mane — yB, rue pearyje ca 
Muteom• Kaza je C.IMBHHEI sarsopeHa, mamma nou npfrnicacom soucamsa, =al ce Hensaja, 
6Hsa nomcayra 113 xyrne B u A, a samm y H peasumja npecraje. ()mop 2 .  moat je sarsopen 
sanymagem, capita sa HC "mime anapara, icaja icHeenmia 6yue yrpoineHa. 

4) Bouomix xoni ce uo6Hja gejcrsom MeTaJla Ha sacenime, cams= o6n'mo join HeKC 

Apyre racose. ,I1a 6H ce owertio ou IbHX, OH ce npoiwurra spos 8J1H8JIHII pacrsop nepmiutra- 

Cn. 69. Kimos-Ana- 
paT 38 uo6Hjelbe T8- 

0388 

CH. 70. BOAOMIKOB8 
tows= 

CH. 71. Anapar 
mepese penwrimmut 
6p311ta AiskysHje ra- 

cosa 

6) Hourro je y racy canto jeuaH spno 'imam Aeo senpeime nonyiben count =Remy-
mima, To ce jettax rac npaicamo umpu y Apyrome sao y saxymy. Axo ce nopoe= cyn on mime 
A (cn. 70) nospHje BeJIHKOM 8wlnOM KOja je HanyibeHa BOAOHITKOM, onaj he AmbYnnosarm y cyA 

ape Hero urro he recosH sasuyea 3Ithm HaLiOlbe. 36or Tore he ce y cyuy A, a npema Tome H y 

npocropy .6, CTBOpHTH nosehmm tsj IITHCIIK Koji' he HCTepaTII Dom xpos nesmsny B. AHO calla 

malgamo 	y cyttosxma A H E crsopHhe ce emitibeim npirmax, na he seams none= na 
WM= y o6musy mexypilha spos ges B. 

7) CaTTIfiCHO IGHICTIPIKOj TeopwjH WIDTH =pee 3a cpeuiby 6p3imy =Remus race HarTheXI: 

V = 14 530 V T c.alcea, rue je T — anconyrHa Temneparypa, a M — monexyncxa Teatime. Hs 
Tore cam*, na cy not' Hen= ycnossma epeu >b e 6 p s H He mon ex yn a pasn a- 

HTXX racosa o6pHyro nponopumonanHe icsauparmom xo- 
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80 	 IV. BodomuK. Soda 

peHy H,HxoBxx MOJIeRYRCKHX remits a. 3majylis ma excmepmacuTa pea:mime 
6p3ime muDyamje Asa raca (ynpaso sponopsmomanse cpesibmm 6p3imama HaRIORDIX montsyna) 
s monexyncxy Temilry jesmor on ibmx, Mom ce R3 ossoca vI  : v$  ,= Ma  : Ml  naxo, =pa-
nymarm monexyacmi Tenni= Apyror. 

8) Ha cm. 71 mpmmaaam je anapar =hi ce macro npume.ibyje 3a mepeise peninsula= 6passa 
mirliyamja raca. Kpoa czammy A ynyTaplbn cys /Jimmy= ce racom mojar ce mcninyje, so maw 

a y CII0JbHH Cylt ce CHIM 130):W AO °Mane T. 3amM ce oxperinbcm mamma E ycnocramrbm Bela 
raca Ho* ce mamryje ca CrI0Jbanni.11M npocropoM HpO3 spno mow snmop 3K. Ilom ninnies= 
cry6a sone ciroJbHAT CMS rac ifina3H xpoa raj ormop, npm gamy ce mepm speMe as xoje ce ymy-
rapirm cyA many= Bonom otr mane J go 03nalce E. Peayanirm mepoba 6pasua nibtyamje pa-- 
ampurnix racosa nornymo norsphyjy maw= ximerimme Teopmje. , 

9) Epamme mammy= o imjima je 6maii pen jeC3r c p en a 6pmme. Ormapme 6pmme 
nojessinix monetcyna mory ce amarmo paammomarm mehy co6om, nps Now cc ca 7l0Bettlibeia Tem-

trepaType raca ono= ne camo 'wampum 
mosehaibe 6psima, set m IhnnOna mum-
memmja pacnonena mamehy =jams= 
monexma (cn. 72). Ma na y csmm • any-
najesmma•orpomma maim= worm= mma 
6p3mme, xoje cy ripm6amHmo aumbe-innue 
Mamma cpeniboj 6pamum, imax ce y racy 
ymex Hamm moneigam, 103jH mmajy 
TO Behy 6painly, xoja nomexan nOcTHHce 
11,3 KmIcerc

' 
 a TO je 6p3mma so* je 

norpe6ma as casnahmsaibe aerobium :ream_ 

Kaparcrep ainUIOT noKa3aHOIK •  Ha 
ca. 72, mmajy swum pacnonene 6pamma 

	

0 	1000 	2000 3000 	4000 5000 it icon APyrmx racosa. Jacao je, /Ati me- 
bpamma monewe oterapa YeeKYHAM  ammo 6pamme mmje m()mCYuBma lamas-

repmciuma mexor monacyna, set camo 
npercramma Ca. 72. Kpmse pacnorieae 6paima monexyaa mono- %aro= Cran,e y onpehemom 

MOM  momany apeman. Yoram, seposaTmolia 
jemmy onpeheme 6pasime jemmum je sa cne 
monexyne error raca. 

10) BOAOHHic ce no6po pacTsapa, manpiimep, y many, nnaTHHH H IlaMaAH/YMY, npn 
merry je ma 3ampemmita nananairma moue sa ancop6yje Bemoan= crazy= =mamma sonosinca. 
06parmo, mem npyrm MeTanii (ma umimep Ag) anMan0 ra me pacrmapajy. Ca pacmombmsomhy 
Bononima y enucpy H month),  M0pa ce prima= npm rummby npenmera eir IbHX, jep nejcrsom 
OBOT rata Ha Tparose ()Kenna ROW ce mamma y ,merany, HaCTaje crmapsube 
soneme nape uno H3a3HBa crsamuse nyiorima H myrubmia mon Harmsen= 
o6jeKaTa. Yjenmo c THm, oco6lina BOAOHHICa Aft npona3H Rpm aarpejame 
meriume =nose anaparype, crimps immure Texiimmo TeinicOhe irpH poly ca 
IbHat Ha BHCOKHM Temneparypama H npirrmanima. 

11) PacTmommamom sonommxa y rsonchy ammcm on Tonneparype 
ma caenehm maxims (ammemmma BonOinima ma jemmy mnmemimy rsomdW: 

	

5000 	700° 	900° 1200° 	1350° 	1450° 	1550°  

	

0,05 	0,14 	0,37 	0,55 	0,65 	0,80 	0,87 	2,05 

Harm' cKOK pacrsombmsomm mamehy 1450° m 1550°  npoyapoxosam 
je npomemom arperamor c-rawit rawicha (T. Ton. 1539°). Pacrombemo, 
rmomche cammai pacrsopemm Boom= y aTOMCHOM craiby. 

12) liporiammbe peakunija xoje may nOn anCoiCHM upirrmacom, spurn 
ce y cnemmjanmoj, mapoturro jaxoj anaparypm. Jenma Tax= xoja ce y Ty 
cspxy npmmeibyje npimaaama je Ha ca. 73. Pearyjyhe marepmje HMI cynomm 

CH. .73. Cxema y Rojinia ce One Howe, cmeurrajy ce y ymyrpannbm npocrop nemonior 
muumnpa A KojH HMa nonTaCTO ;MO H yraaname HBH$e. 113Mehy oBint anaparype 

;mamma 	 ania j HMO TaHO yniamanfix REMUS romber sena =Tara Hamm ce 6axapHH 	
peab 

nPcrem E, xoni o6e36ehyje, 	ce AOBOH,H0 nitrify aampubm, ma racomm no seam= npii- 
Tli He mory manamrrm Hs mecrama cnoja. Y rope Awry anapara Hamm ce 	Manda 

mamomerap T, °mop aa ca6mjaibe imm mcnynnuibe racosa H mem= E 
xoni peryamme osaj crrB0p. MaiCcHM8mm npinscax, icojm mome HAAPHCalli 	6om6a 
31113HCR KBaJIHTeTa maremajana H ,144:63bMia =soma. 

OK) 
E 

Orta Tanbennlia ycnosibasa cram= ry6m- 
Tax sonomma y ropibmit cnojesinia Unto- 

R:s 

8 V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ I. BodowuK 

 

81 

  

   

cTy6a aTOMCKH Honotmx mome na nocrojH 
OHO 1 ceK. 

AHEIJIOCHO BOAOHHKy Mory ce no6HTH y 

aTOMCHOM CflUby H Apyrn racOBH (a3oT, mice-
M H np.). %mom xenutout amitintocr Hint 
Tome ce Taxohe ammo nosehasa. 

14)
Mora cy Hai:tenant noLtainH Tepnutnra nitcouttjaattje Honottma (non o6Htuntm npst-

Traxom): 

Anconyrua TemnepaTypa (C°) 	 2000 	2500 	3000 	3500 	4000 	5000 

	  0,088 	1,31  8,34 	29,6 	63,9 	95,8 

15) Cjenmbanatbe noble "swami y monexyn sprat ce memo 6pxce 
Ha nospununr 

passim merana, Hero y caMOM racy. Ilptt Tome meTan mums cHy OHY eHeprnajy, Hoja ce Hsrmaja 

npH crsapamy monexyna H 
=mesa ce no Hpno Bram= Temneperypa. OBO ontoryhasa Textutnxo 

HcxopHutheree norm:icor Honcanfica 3a saHapinname merana• 

	

CxeMa anapaTa Ho* =yaw sa oHy capxy npfixasaua je Ha C.A. 75. 143meby. 	ingunce 

Hg pea Honclapanta crimps ce enemmunt 	HPO3 Ho* ce nyTem nem xi* ce Hamm oxo enempona, 

nPonYurra cTPYis Honomnxa. IlpH Tome ce jenaH neo monemna 	
:lame Ha mom, =hi ce 

notioDo jename Ha mertuwoj noapnnunt xoja je emenrreHa Ha inanom pacrojamy on nylca• Matta 
ce, Ha Taj Howe sarpejaTH mum 3500 ° . lion omen ycnosuma Hacraje 6p3o WHO xffipC10 

saHaptumbe noce6HHx iberomx tcontana. Bentaco npeHMyhCTBO „tarantella aTontacor Honomma" 
jecre 03Hanpejraa pamornepuocr sarpeHma Kok omoryhyje saHapHsatee nax 

Hp.no Tama sie- 

nna= AeHOB it. 

 

13) ATomcera Honoinix ce Hajnainute no6Hja nejcmom TamHor enemptmor npanabeiba 
Ha o6unati Honomix. IlpH Tome ce jenaH neo monemna pacnana Ha mom, Ho* ce non cram:4- 
MM ripmuctcont He jentme momorratio Tromso 
y monexyne, saxHansyjyhm =mew cy ce morne 
nporutHaTH xenutcra oco6HHe aTontcxor Bono-
mum. JenHa on morylutx anaperypa sa Ty cnPxY 
npmcasana je Ha CM 74. Bonomoc Ho* ce  crsa-

pa y enempomsepy A, ycHcaBa ce upturn* no-
cramiecnom Hsa B, xpos mertunnt Helmut B, 

perysanue npirracax (y yptuntuama 0,1 —
1 Ace), H Epos gummy I', noTonzeHy y Tenzin 
Hasnyx (na 6H ce ocno6enao sonene nape) y  nPo-
crop 1 y xome ce Hamby enempona E splint 

=MHO cram-0mm npaxabetee. Ao6Hjetut aTom-
C101 Honoutt( pearyje y nem )K ca maTepujom 
xoja ce Hcrnrryje, npH nem ce np0H3Honit 
peamutje ocynmajy y npocrop 3 HojH ce no HOT-

pe6x maim. Hon ITpHTHCKOM 0,2 AlAl HCHBHHOr 

Cn. 74. CxeMa anaparype 311 Ao6kijobe aTom- 
cxor Bonomma 

Araocosamt neo (%) 

16) timeciuma na ce cjenttenasame =OM Honomma spun' maoro flax= Hit nsperaj 

nospromm, Herb y camont racy, nocraje pasymnsma Ha OCHOBY cne.nehmc npercrasa• 11pH 
pose:100H no MAUI H + H = Hg monegyn Hertonnna 
canpont y ce60 Kam mammary eHeprgjy aroma Kohl 
ce cjenaibyjy, Telco 11 euepritjy HAixosor ysajaMHOr ;mi-
me. Ow neje pesepay eueprHje, xoja je mune Hero 

noson,Ha sa nitcoulijauHjy raonexyna Hg Ha aTOMe. 

Tom ce nHcouttjamtja ache nem= canto y TOM cny- 

najy, am ce monexyn 6pso ocno6onst Emma eHeprHje 

Cn. 75. EnempanHH 	3a Ao6Hjatee 	ce 
npenajyhtt .ra ma xojoj npyroj neermut. Y canton racy 

To 	mome ocrsapHTH nyrem T p o j H o'r cynapa 
IITOMCHOT BO,t(OHHKS. 	 monexyna no cram( H ± H + X —). Hi, + X rje je 

X — Heim necnula Rojo mama Human erapritje. Ants 

je Heposamohn TPoinor cynapa Heynopenuso MBA on raposerHohe ItHo
caopo. HanpoTHH,

juor H 36or Tora y 

racy pegom6imartHja (o6paTHO cjennibaHlube) moma H 'tile, penentetto Ha 

nsperoj nospunum no erHapat
na mome ntwecru cHam A 8 cynap nom 

H, no je Tpeha necrutut Hoja 
ea monexy Hma na ninon' mum eHeprHje yHex npmcycTita (y 06nm) , 

 aToma runt monetcyns came nospuntHe). 
17) Kao roptaso sa moTope c yHyrpaunmint carppernmem BOAOHHK .  noxasyje MT= HMS 

BCOMH nparouemtx ocoNna. Bono 	
M

a (HanajaH H3 61U10H8 CH,  xontnpsputpamtm racOnt) 

MIRO ce =Ma y 11014:PeT MS non trojnot TemrapaTyprutm yCHOSHMH a nova BHCOHN 
crews 

Horenpecuje. KOCCIMIHOCHT HATOBOT xopHcHor xtejrrsa j e Helm Hero awn & 	moto WIMP= Pa 

RAH moitma ca Hadirom. 11p0 party C BOAOHHICOM HCM8 utTerum Haryana THCOBH, a y wawa- 

6 °mina xeautia 
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mama cc se amps nab (urro aatubyje a6ase oma). BEM je, na ce 3a Hvbabe mamma pea- 
BOapit BOAORIIKOM MOM acicopacnnu pan common= Hatrpana y speme, Rana cy one j-
ambe onTepehene. 

§ 2. ATOM BOAOlialta. IVIana je martube o crpywrypH sajnpocrajer a 
— aTOMa Hanomfica pexno 6H ce, 6tano pemeam 1911 r. nnaneTaptum mown 
PeneP4xPolla, imax cy ce y camom TOM moneny cmpmeane pxyrapme npanmpequa 
ItmacTa, npema npeTcramtma KIIIICH4He emmaponitHahume ejleRWOH, KOjH 
oxpehe oxo je3rpa, mopao 6H mum° 3pagHTH eHeprHjy y °fumy enetapo 
HeTCRIDC ranaca. Oryg 611 npotacrexne juhe swam nocnemage: 1) 36or crania° 
3pagetba exepritje pansjyc nyTtube enetapotta Tpe6ano 6H yea ce neripexxxx 
cmanlje: H8 xpajy efleRIDOH 6H mopao ynacTH y jearpo, uIrO 6H npoyspoiconan 
ymuuTeme aroma xao Taxoor. 2) Ycnej nucTeneHe npomeHe 6p3me o6p 
Tama enetapona, enewrpomarHerHo 3palleme aroma mopano 614 ce cacrojam o 
Henpauumor Hama 3paxa paanwarre TanacHe AyxcHHe

. Apylomje peuello, cnex Tap 1:KkaOHRKEI mopao 6H 6HTH menpexxxam, Tj. aUXIDKaBaTH nliHHje xoj oxromapajy CBHM ',tor y h ham TanaCHIIM nructutama. 
Aim RH jexma, HH jApyra nacnexxxa mije 6xna nompiiema °Lamm. nut 

urisambe Bonmuncoior aroma maje 6Hno npmmeheno, a *won BRIJAHBH cumin 

RAI& 	WAND 3!Y§Hvc7CIN 

IH hi- og 
Itliolf 	■ ,11.11 	

I 	I 	1 7000 	 Ni00 	3500 	5000 	+500 	4000 	J300 1LYxme woo y ottrapempla 
Ca. 76. BRanolaa cnewrap aogoama (Wanasepoaa cepuja) 

noxamo ce He xao HenpetainaH, aeh xao cacrambeht li3 ROM nojemuum attmaja Kok ourothapajy H3BeCIIIIM onpebenalm Taaaamm AlBoijakta, xao urro ce BMW 113 cn. 76. 
Ilpana Tome, HRH nname:rapmx moxen, aim cama reopHja 3adnoBaHa Ha xna-cartmoj enexTponautahumu Mown' cy 6HTH ReTatIHH. Y canto; cTBapa H je mom xpyrom cy 6Hne narpe6He moms o36mbHe Ecnpsume. 
Jam ripe nojaHe wmaterapHor 'mane= aToma Nana je ocnopelia nocrama 

xnacutme enewrpomarHeTace reopuje cHeTnoc-na o HenpaumHocria vatic:HA. 
„Tem xoja myna na CROKOBH He n c Toj e, Beta na nocTo ju 
CIIMO KOHTHHyaRlIOCT, mome ce c arum npaHoht cyupoTc-ramnu 
aHTHTe3a, no xojoj ce ycrHapha npomeHe yEtex newanajy -  y CROKOBHM8, aJIH ce CaMO IIII3 CHTHHX cxoxorta, Roja 6pao cuenyjy jen 8H 38 xpyrxm, CJIHBa 3a Hac yje-naH „H enpex Jana H npoge c" (11nexaHoH). Keauulua ffieopuja je Nana Taluha atrarre3a (Mum, 1900 r.). 

CarnacHo oHoj TeopHjaa, eHepraja ce He 3paqx Henpouaxmo, Beta y onpe-4anaht xoJniumiaMa xoje cy yhmounna HmtecHor „xsaarra gejcrsa" (h). Beam-
mum HanyraeHor imam exepriaje je yrommo Beha, yxammo je ,Beha tj)pexthetata 
3pwaelba, Tj. yxontmo je masa aeroaa Tanacna nymfma (ynop. II § 2). HanpHmep, 
niy6wiacm 3panH Hmajy Behy exeprHjy Hero Apat1111. Y enexTpomartiemom 
cnexTpy (mania cn. 32) HajBehy ateprajy mt.* y-aptuau, Hajmatby — Tanacti pa-
Auuerfumna. Benummy KoallTa exeprmje (E y epeoeuma*) ma 38 xoje enexrpo- 

* Beirmwma est r a, npaCumano °Amapa empriajm naaa 1 mp ca mom o.a 1 CAI. 
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Cll. 77. Moryhe enenrpon- 
CRC IlyTalbe nonominonor 

aroma no Bopy 

  

 

a 2. Asiiam sodomaca 

  

maraerno 3pauethe mome na ce HapaqyHa H3 onHoca E = hv, rige je h = xsaHr 
rimjcrsa (6,62.10 -27  epe. cot), a v — cppenseana AOTHEIHOr 3pana. Teopnja ICBBHTa 
je nompbeHa BeRHICHM excnepHnemaninim marepHjanom H game je come 
npH3Han. 

11ona3ehu on anaHerapmx 'npercrarta H nsaHrHe Teopnje, Bop je 1913 roxt. 
noHcrpyncao monen sononanosor aroma, xojH same Huje canpnasao °He irpo-
THBpellHOCTII 0 'whim CMO rope TOBOPHHH. OBaj MO):IeJI je 6mo pa3pAeH Ha 
ocHoBy cflegehmx npernocrasna. 

1) EnenrpoH ce mome xperaTH ono je3rpa He no CBHM moryhnm, self camo 
no HexHm onpebeHHm nyramama. no CBHM THM „noHyairemm" rum-
ibama enexrpoH ce xpehe 6e3 3paqema exepruj e. 

2) Je3rpy Haj6Junna nyralba ogrosapa Hajmaiboj eHeprHjH enexrpoila H 
yCJIOBJbaBa HajCTa6HJIHH14je (,,HOphia71110") cram& aroma. Kaga ce °some caoma no-
se= eHepruja, enexTpoH mono npehif Ha jenilY ynameHnjy nyratby, up( qemy 
he pe3epsa eHeprHje 6HTH yronano seha ynonano ce nyralbs Ha icojy je OH npe- 

Hana3H naJbe on je3rpa. Apynqaje pegeno, Taos enexrpoH ce HaJIa3H Ha 
sinuem e H e p r e T cnom HI1B0 y. ATOM xojH C11,/tpACH eJleKTP011 Ha je.a- 
HOM 	BHCOHFIX eHeprercxmc HHBOa, 3a pa3nuny on HopmanHor, 30Be ce „ H a- 
jt 	M". Kao Into noxa3yje excaepHmeHT, 06paTHH npena3 113 Hanpance- 
nor cTaiba y HopmanHo spun' ce Beoma 6p30; cpemba „rgynauta mason" sehtme 
Hanpancemix aToma mepH ce Be.amtnimama pena 10-8  cexyHana. 

3) Ancoprnmja H 3palaethe eHeprHje or crpaHe aroMa 6Hsa canto npasmom 
cxona enexTpoHa ca jenne nyrathe Ha npyry. IlpH Tome ce paanana y amp-
riajH noqemor (En) H xpajmer (Ex) crama npnma 113711 HanHaja y o6nany Hamra 
3pallme eHepraje (4) o T o H a) xojH onrosapa 3pany ttpexseHne onpebeHe on-
Hocom: h v = En—Ex. 

rope 113.aomceme npeTnocrasne omoryhline cy Hapagymasame panHjyca 
pa3.11111HTHX, KBaRTHIIM ycnosHma „nonpureHHx" nyraiba enexrpoins y aTomy 
sonomma. rloxa3ano ce, na ce OHM onHoce jenan npema jApyrom Kao: 1 2  : 22  : 

32 42 .  . n2 .  Benaluma n je 6ana nonHHje Ha3saHa „r naHnHm xsaH 
HHM 6p oje m". Kao uno ce H3 rope Hasenelior 
sHnH, n mono HmaTH pa3nHqffre spennocts, xoje of ro-
sapajy npaponHom peny genus 6pojesa. 

PanHjyc jearpy Haj6n0nce nyrathe (n = 1) H3HOCH 
HOJA BOTIOHHKa 0,53 A. EnexrpoH ce 110 I:60j xpehe 
6p3HHOM OA 2200 KA y cenyHAH (cpensba 6p3HHa xpe-
rano 3emme OHO cyHtla H3HOCH csera 32 y c.exyHAH). 
Ha cn. 77 cxemaTom cy nperc-rawbeHe moryhe nyTathe 
3a aTom sonomns, npH qemy cy HanpraHe canto npse 
ileTHpH. Bp30Ha xperatha enenrpoHa Ha npyroj nyraibm 
Asa nyra je mama Hero Ha npsoj, Ha Tpehoj — TpH 
nyra mama wrn. 

Po, no* je noTpe6Ho yrpouniTH na ce enenrpoH 
BOAOHHHOBOr aroma yam H ca Hexe nynnbe, o6pHyTo 
je nponopnnoHanall xsanpaTy 'bettor rnasHor nsaHmor 6poja. 3aro je, HanpH- 
mep, geseT nyra Jimmie nomepuTH enexTpoH ca Tpehe nyTame, Hero ca npse. H3 

Tom cnenyje, na je pa.sninca eneprercxHx misoa jAse nyTaffie E r, — nponopm- 

0HaJIHa onHocy: 1 — — 	T,He je n 	ogrosapajyhm ETIaBHH imam' 6poj. 
n2 „ 

HapaqyHaTe 4ypenseHnnje vans Koje nocrajy npluancom mom enexTpoHa 
c jenue nyTalbe Ha npyry, cxopo ce Talmo nooynapajy ca cbpenseansijama ninuija 

64' 
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84 IV Bohemia. Botha 

=Heim' Ao6HBeHor BoAoHHHoHor cnexrpa. Kao urro ce x3 CR. 78 SHAH, MORO-
Bahia ca paaTurquixx, OA je3rpa ygamelmjnx nyrama Ha oHy, 3a Hitt je n := 1, 
oAr0Hapajy inuntje_ cepuje inoja ce liana= y yinparby&macrom egeiry. cnerrpa, 
CHOMBHIda ca 'Irma n = 2 — nmmje Banmeporie cepHje (cm. 76), a cxonomsta 
ca myrasa n = 3, 4 H 5 — rpm cepHje noje ee Hana3e y Hmliparometiom mny 
axeirrpa. ,I(He nocnembe cy 6Hne encixepiimemanno npoHabene Teic Home M- 
OTS/Mb/Ma reopiije BOAOHHT-11101" aTOM8 H TO 68111 Ha °clingy ibeIMIX IIPCTCH133HBalba. 

ASO ce aromy caorimrli A0B0Jblia eHep-
rHja, Hacraje Eberosa joHn3anuja — 
pacnaname aroma Ha eneicrpoH H no3nrinnio 
HaeneicrimicaHH jOH (y cnytiajy BOAOHHICa — 
nporoH). EHepruja, Roja ce 3a TO mopa Trpo-
WHTH, onronapa n = oo (cn 79). H 3oHe ce 
eHeprHja joHH3anHje (j).0Haje 
onpebelia H3 cneirrpa H 3a HopmanHo crime aro-
ma BOAOHHKa H3HOCH 312 imam Ha rpam-arom: 

4•3 o - 
N•4 	 ■st 

Z't 
Naf es--Alin  if, 
livha 

10098  - 

CA. 78. Cxema nopemna amamja 
so,aoammonor cnemxpa 

0.t:s 
09.  

CR. 79. Moon eueprmje 
y BOAORNICOESOM army 

H + 312 mmite = 	e 
143 onsoca j = 312/n 2  eneprHja joimaazutje ce mace ASKO 03paqpiars x 3a ammo 
Apyro HappameHo crame aroma Honomma.2-4  

30mePtenA je (1916 rm.) name psalm reopHjy HOMMIKOHOT aTOMS, 110- 
H838/3111H j:18 ce ocam no npylianim nyramazda enexrpos mom 'Terns x no eaRTI-
TIMBHM, npM mercy mop° *mom Hamm Rimy eileprnje onroHapa 1WHIXO mo-
ryhmi =Rona nyraia, HOJIHRO Hma jen;mnina y mammas muurraom 6pojy. Oriaj. 
nocnennat onpetyje pa3mepe Heiraxe nonyoce Aare rpyne =arca (y cnennjanuom 
cnygajy 'Tyra — "berm panitjyc). Bemmma mane nonyoce onpelvje ce „c rl o -
p e A  H H M" RBaHTHHM 6pojeu (k), Koji' raxobe mome HM8TH spenHocri" 110cre-
flexor min "'emu 6pojeBa, ium He mime arm Heim OA rnamior. 

3a Bening nonyocy nocTojx opsoc a = n2r, a 3a many b = nkr, rite je r — 
pamijye ignite npH HopmanHom cramy aroma (0,53 A). Hanpiimep, 3a rnamm 
immix 6poj 3 maryhe cy rpH 'were enmice la* cy oicapaierepHcaHe o3Hanama 
32, 32  H 33  H xi* nona3yjy na ce mans nonyoca onHocii npema Hemmoj Rao 1 : 3, 
2 : 3 H 3 : 3. Y nocnenAem cnyvajy IMMO cnemijanaH cnriaj emince rcpyr, 
Rojii je jenimor npBo6HrHa reopHja y3e.na y o63Hp.Moilen cm( MoryhRx eneierpori- 
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2 	L. 

M 

CA. 83. Mow' apromonor aims 
CA. 82. Mogen naipmjymonor ATOMS 

§ 2, AITIOAS solioutuia 

MIX !grams Honommosor aroma no 3omep(benpy npinca3aHa je Ha ca. 80. EHep-
rercicH HHBOH (E) KOjH onronapajy cHaxoj on HMX cxemarcHH cy ynopebeHH ca 
HHBOHMa c onronapajylutm 'Ty -mum nyramlima (A) Ha ca. 81. 

H3 cn. 81 BIWI ce na je Hajmanm eueprercHH mato HapaHrepHcrwani 3a 
HajmnymeHaje enHurHtme nyTame. Sam 36or Tora oHe he ce npHe nonymaHaTH 
eneicrpomma npH crBapafly cHaHor HOBOF 
cnoja y [minima ca B Hui e en eHT p o- 	4 N 

H a. Cam0 OBH eAelaripOUCKU citojeeu (Ti. 	 4, 

cxyn enocrpoHa ca =THAI mammal( Knorr- 	 40 

HHm 6pojem) cy gem o3HatieHa no pepy 
HAixonor ynarbanania on je3rpa cm:anima 

L, M, N, 0, P, Q. OBa nonyHa xojy 

• 

I 	It 

A 

Cn. 80. Moryhe enexiponcne nyraibe 	Cn. 81. C.xeme eneprercamx 111(8011 

no.Konvaconor.aroma no 3omelnbeil.107 	3a xpywne earning= nynnbe 

je ,Rao 3omerxbenn, omoryhnna je na ce o6jacHH cpHHa crprcrypa cneKTpaJIHHX 
JIHMaja. 

CHHKa 82 cxemarcHn noxa3yje Ha OCHOBy Harienemx npernocraBHH KOH- 

cTPYHCalim amen aroma HarpHjyma, y xojeM cy cnojem K H L nonpmem H 

Jame nourbaname cnoja M. JenHHH enexrpon °nor cnoja je Be3ax c je3rpom 

MHOTO cna6Hje Hero OCTaall H y Be3H C THM 4wHiamoinune Ka0 „BaneHraH". H8 

onani 83 npaHa3aH je monen aroma aprona, y Home je cnoj M Het nonyibeH ca 8 
eneHrpoHa. 14,Pyhit enemeHT — icanHjym — Hma y csiojy N Tincny HCTy H3nrHeHy 

nyramy, Hao H HarpHjym y cnojy M. 
Ko Tenn= aroma mu* BHAZHBOr cnexrpa onrosapajy ocoHonnma canto 

nepHeDepHxx eneHrpoua, Am( Hon CHOHOBa y nyanom caojemma no6Hjajy ce .1111- 
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86 	 IV. B000nsac. Baba 

Bak Roje oAroBapahr yinpamyftuternm oparinma turn pcuAremoun opamma 
Fzeprnja jommanuje sa oBe Nome alma ce oxa enepruja, Koja je monxo 
3a aaaaaiase aajcna6Hje BeBauor enerrpoBa, Rams je 6aur jeAstu o 

KOjH ce Hajla3H Ha nepwbepnciclim nyrtubabta.5-8  
rope powwow BpercraBe Racy y cynpomocrx c ynpowhemm aromc 

moBennma (cn. 39) Beh >rnc canto riperB3Bpajy pacnopeA enacrpona 
cnojeERMa cagyBan je y moBeiumia bops-3ohteptfratga H notary) oArosapa 
BaBeBeHoj pacrnmen.u. Pa3yMe ce, BB HH jeBBB, >aH Apyra mite.= Be ;tab,  Ta 
aunty crprcrype ogroBapajyhux wromtuy csof meHoj cnoweBocrif. Amt je jaCH 
Ha OM Hnatt najy y OCHOBHHM wyrama !mammy ouncy Te crpyicrype• Sap Tam 
RH H TPe6a pa3yMeTH. „npercraarbaibe TeopHje cbcrrorpacpajost, nputiumicuom 
xonajom o6jewrume craapHocrm, —, y Tome ce H CaCT041,74aTepldjaHH3ata" 
(JI e H 1). 1)--" 

APurie 
1) Bpojaa Beaa u3me4y neantunis 111.3aCHKX nywans, 4)pennenne H empraje enexmo-

marnernor spagensa 3a BMITIMBH ueo comma (4000-7000 A) SI 'belay najfkinnunc ;WHOM WKS-
3ana je npernepao Ha cn. 84. Onne cy ranobe nPma3aRe K Be4tImme onrosaPai34ilfx 

1 	1 1 I libv 
alai 	a 	t t la 	ala 	ta Isla alittallaaalmal 

V•10'" IS JO 25 20 	/5 	/0 9 8 7 6 
ht.' .1.1 

	

inhto 	20 	15 	10 9 8 7 6 5 4 

	

Q 	
/41,.‘t,0,1e,i e l l/ 	 (  
J00 250 200 150 	1003080 70 80 

I  
5 4 	-J(01 -9 

tla  

2reprimono 

50 40 Jourgam-p-ari 

Cn. 84. Tanacsie nyname H eueprwje 3pagoba 

Kok ce trajgewlie ynorpe6nanajy npruuncom u3pagyaanana =sumo= npormema y Be3H ca nej-crnom cnernocrn, cpagyarre y nnaA Ha rpam-arom (Tj. Ha 6,02 .102 2  ¢)crrona). Kao nrro ce jam° 
BHAH H3 ounce 84, orepraja 3panosa, arrylur on novo= jto rpaja narnbmor enema npu-
6numato je ynnocrpygena. 

2) YCHOB pannorome 3a upprato apersube jecre jennaxocr uorrplupyranne H uorrpune-
ulnae cane. lima on Tax cans ormebena je Ron nonomuccinor rroma eneprnjom sperms •enex-
Timms a panajycom um= mange no uojoj ce on apehe, apyra enewrpocrammum npunna-
'rearm enormous Ica je3rpy. AKO je m — maca enormous (9,11 • 10 -' ep), e — it,erron Hanoj (4,80 • 10-0  anconyrnax enorrpocramnatx jeniminla), r — pannjyc nyraH,e u v — 6p3nna 
tHeKTPOHIT, ycnon pannoanue 3a HOHOHHKOB HIGH 6H4e urmisen onsocom: 

mv2 e2 

r 	r2  
el 

KKK HKA =— 
T2  

klmajyhn ony jeauy je gummy C nse Heno3nare V H r, 6n ce morno jour futurra onprbeno 
pelt o plyrpfuniboj ovraypH BOKOHMKOBOr aTOMa. 

Bop je ponuo OBO nurinbe, PCB= Ha =may reopnje mama, ce momeusr KOJIHMHHe !moan's ( mvr) enerrpoaa monce menara canto y cno K o onma npema jennatumn: 

ntvr = — • n (n = I, 2, 3, ...) 
2r 

Kom6nnyjyha °BY aPyry jeatiatamy c npersonnom, mory ce can nor nyao onp e- n 11 T H o6e HeTIO3HaTe: 
h2 	 /area 1 r — 	 H2  H V 	 — 

4ytte2m 	 h n 

CSia 
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§ 2. AtNom sodoxsexa 

  

30M e2 C pyre crpaue, latHersigHat eHeprmja (— eneicrpoHa y BOHOKHKOBOM army jen-

Ante 6P0ine upeomocrit as paomiYce „XtonyurreHmx" Hymns a 6panne apalinba enegcrpoma. 

	

3amenljytut noanare Hellmann xoHcraHra 	h, 8, ng) ooNtjamo 6atu y mammal raccry =He- 

jeRHaxa cYnPnasa Ha6oja, xojw ce mune Ha pacrojarby r jeoan oA OPYrnr, Agra je =Pa' 
. 	3) Kao Imo je noaxaTo 113 enemeggrapHe clatnixe, noreminjanna exeprmja Asa 6pojHo 

nwa) 

2 

naica je — Omit non: 2). Kam ce nenoxynna ergeprmja (E) atcrojm 113 KIIHeTillete a HOTell-

2r 
inijanHe, TO as aTOM Bowman no6xjamo: 

412 	sE 
E= — — = — 

2r ' • 

Beniggunia cHernocHor mama (hv), Rohl oormapa away eneicrpoma y .130.110111000BOM 
moray c jeone nyrame Ha OPYrY, Wet* ee pa3HHICOM emeprnia iberomor nomemor (En) it 35- 

Bputuor (Es) crams: 
e2  s2 e2 1 1 

hv.= En  — Ex rg 
2ra 	2ra 	2 k ric 	rn  ) 

AKO 311MelIHMO r meroBHM onnrrxM a3paaoa (non. 2) no6Hjamo: 

	

hv  = 2a2eing  ( 1 	2. Y = 
212e4rn  ( 1 	1 

	

nic2 	nn2 	 kl 	— hi") 
K . 

KOHCTaliTe H.HXOBHM 6pohniat Hpennocrigma no6Hjamo jerimatnagy 3a 41PennenitY 
y cnenehem o6nincy: 	

Y = 3,30- 1015 (-12  --1.  ) 

	

nK 	n a 

Hajaao, °owe Xv = c (ynop. II § 2) npynca moryhHocr, oa ce 0A 41Penneinte apete Ha miaow 
opaline. Axo one BapaauMo y onrcrpeaugma, no6Hjaato cnenehH Arm leAmangree: 

1- = 9°9  (---i-  — ji) 
1 

na 	nu 

Kao npxaep Acme ado ynopengung no nocnengboj gbopmynn Hapavynare HpenHocrit ca 
exertepigmemanno 0.4Petennra ripeonocamma TIIHIICHIIX mama mamma mut* Banagepogge 

c ePHie : .ilariaia Ha Hp 'HT Ho 

TeopHja: 	6544 	4848 	4329 	4091 

Omen: 	 65634861 	4341 	4102 

Hasenelio ynopeteibe noicanie, Agi reopaja Honognmorgor aroma, law y CHM Hajnpocrajem o63lf-
xy, gaje  peaprrare Kojig ce %yam() cnamcy c ornenom. 

4) rope Hasenem Teopmacm Hapaa as hv npynca moryhtiocr ga ce 1113BeHy paannIturrm npx-
6Mintlill palgymi y He311 Ca npomeHom e H e p r e r c K o r C T a m a BOHOHNIKOBOT atom. 
YHooehl•Y ieonagazy xoeclunnijorr 1,44 • 10" Koja cnymag nit ce eprom (Ha jegan arom) npe-
sem y KKall Ha rpaa-aTOM, go6njaao: 

I ) 
..) 	(—,— , 

1 2a2c4rn ( 1 
n2 	n`= 

314 -, 	1013  ha E 1 44 
	

— 
a 	n 	fl:, 

K 	 K 

HapagyHajmo, sanpintep, e H e p r H j e H a ix p a Hca j a xoje onroHapajy =logjams 
BanmepoHe cepHje (nu  = 2). Bpulehig y jegHa'mHH cruxecknnio aameHy n it — 3, 4, 5, 6, no6Hjamo 

JIHmtja  	Ha 	If 	Hy 	Ho 

Elleprmja Hanpawaja (fawn) 	44 	59 	66 	70 

Kao IIITO ce WWI H3 HaBeHeHOT 11113a 6pojena, YKOMIKO ce enewrpoini YThailliY on je3rpa, Fro - 

Junco ce p a a A 11 Ica Hamby empraja mappamaja 6pwe c m a ib y j e. Time je H npoyapo- 
Hogan° 6pme n p H 6 n li ma ri a ib e nojejunnix JIIIIIIIja Hnyhm r p a H.H u H c e p it j e 

(moil c.n. 76). 
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88 	 IV. Boaomoc. Bona 

Calla Ta Tpafinga ogrosapa.nx = 00, rj. nOTgynom ognajaniy enarrpOga 0/A jearpa 
jOBB3anmjm aTOma. 3aBHCB0 oq nn ogronapajyhe spegnocrn eHeirlije _61the -061Krneglio 
paaantinTe. HajaaucHuja o nallX je enprgja ROja

▪ 

 ogrosapa nopmannom nonemom cratby 
aToma (nn = 1) xoja ce o6unexo n Boma eBeprnjom jognsannj e. Maio excnept 
marranno oppe41Blube y rpammn YnTpan,y6mracre cepnje,  Aide 6pojHY VW= 312 kat,i, Roja ce cxopo He pannincyje oB : BpeMnOcrn wapagynaTe npemn mmenenoj reopmato'f cbopmynn 
(314 lacaA). 

5)
• 

.g.a 6n ce nocneg as n (nepintlepur) crampon ormojmo og arommor jearpa ca 
na6ojem Z noTpe6no je yTponurrn Z2  nyTa mune eneprnje x  Bero '3a jam...aunt,  al0Ma 8030Ingma• 
Ilpm x3patcynaBsuby Ba_ rpam-axon oBa mewl* =nom 312 Z2  roma. Pannjyar Krcnojena Itom 
cnoncemoc axons °mime ce jeBaa npeua gpyrreae xao o6pame nparman na6oja jesrapa, 
ca noseharbem permor 6poja enemarra ,cyxnecneno-ce c.kuni4jy. Ann, max 31 noB HajTemnimx atom, 
01111 cy mnax nexcammo crorma nyra seism on conernamx mnmen3mja gamma )'e spas. 

6) Eampon mica Tpm manna cno6o34e nomeparba y npocropy (mm OBrOBapa Tina's Hoop-
PNOTRIIM ocana) B je34au gonynam crenar cao6a3e yCnowbeir iberoi3om'Concitemont'pOTSUSion• 
Ilpema Tome sa ncrrnyny mapalaepnauxy crampons je noTtoe6noit gaionAto moan . 41•a T X p X la3mana 6poja. 

Y se= c THAI 3a geTangruje onBcnasube aToma 6xo je Pa3Pal)ell  camas genipir xnaffna 6poja — n, 1, me n ms. Damn! murmur 6poj g cagysao je csoje npno6rrno wale, a 1 je 
YBegello na memo cnopegnor xnammor 6poja k c mojiim je swan npocarm mimeo*: 1 = k — 1. Kaxo je npso6nrim cnopegum 8888801 6poj morao yam= sax wawa! nen= 6pojesa no peny k = 1, 2, 3 . n, To cy sa 1 (xoje je sanpmano gal= (110PeA118 143811TH0r 6poja), nioryhe 
a3e npegnocrn genes 6pojess noperay 1= 0,, 1, 2, . . . (a — 1). 

Taxonsamt .  name:Taw MOTT= 6poj 1n, cmjm y se=c mammy' monewrom enarrpona 
mojm je npoyspoxonas 1147`0131181 KpeT811,811 no. nyranar. Beramranna oBaosor op6mTannor 
momarra 381111CH og nmpairrepa nyraibe H orMehyje ce MUlocolk = je 
[poi — jenumnra marneTnor 18081eHTa (181103818/11 11 a r H e T O II). IIpema Teopmjm :alma 

-enemponcxe nymibe nog nejcaraim cnomn.er marnentor non.a mory ce y npocropy HOCT8BH111 
canto Two na npojemmje op6nrammx mamma= .nomenaTa y wawa ,  norm 6ygy nenn 6po-jam. Y BMX C THM Mt mono warm cse spegnocrii Ira= 6pojesa On —1 no + 1, Tj. mome .mmaTm 
21 ± 1 paama spegnocrn. Haspnmep, axo je 1 = 3, onga sa ma IMMO ,cnep,ehe spennocnr: 
—3, —2, —1, 0, +1, +2, +3. 3a oBaj cnymaj onronapijyhm ..gonymTenn" ripsaw op6nran-
HOT M0MMIT8 noxasann cy acemiraut Ha C.11. 85 cTpcmurama. 

TaK0388811 cauxos imam* 6poj ms  mcro TaK0 ce Baum y Beam ca marnernmm momarrom! crampons, 8311 ne c op6mmunana mero Ca c II X'11 0 13 m N, Tj. apoyspoxotaamm, concsernmm o6pTalbem eJIexTpoaa — lber08101 .  CIIHHOM. BC81018811 C81010/301. 88118THOT momerra moB C881 : enacrpona je ncra: rp.sj = 1,75 [p. 0]. Cam alums maxim 6poj nonce WAITE canto nee npen- 
HOCTX: 	H 

Ilocroju n npyrn cncrem gssurrnar 6pojena, y Rolex cy me H ms  manelbenn ca „ynYrap-1b1111" ranurrnmm 6pojem (j) H tbemy ogrosapajylmm mammon (my, . OA AMC I 14, a mj mome mina cse noryhe I:Two= on —1 RD +1, xoje ce'mehy co6oM p83811831Y, 38 Je3mon0'. 
7) TIpn 1018C846188811j11 ClICHT8p8 ycnOjeBa je none= enex- 

Tpona enamor cnoj a, Koji je ycnosmen rnannnm imairrnmm 
ss, 6pojem n, En nojegant n 0  34  rpyaexoje o34roBapajy • HCEOM 

cnopegnom 10381811011 6pojy 1. IberOse 6pojne spegnocrit ce 
o6wo3o samesyjy np* Tome 08181 CROBRia : 

Cn. 85. Cxema 1038HT0- 
Cnarrpocxonauf onnc enexTponcxe crpraype aroMa canpnot BaHaa marnernor momenTa 

nyrame 	y ce6s3 ate noce6ne cuM6one xoje napaxTemany inerony noArpyny, 
npn gemy ce OH11 pacnopebyjy npao no nonehamy, a =VIM I 

Iiaxx
Hanpumep, sa Ne 	

p 
Ca norosnx 10 enexrpona mmamo: 	2s1, 2p 6. onnc noxasyje ga ce gna enarrpona mons 118883e y npnom cnojy n CracapanTepacass cy 

nenmsmom 1 = 0, a 034 ocam enekTpona No* ce nanase y APYrOm  cnojy,  Axa cy oicapmemt-calla nerawnmom 1 = 0 a- mecr ca 1 = 1. 

sPegnocr sa 1 	 0 	1 	2 	3 	4 
cnempocxonam slum 	s p d f g 

32  KiPaRTePliermq Hem, rPyne enexrpona ce npso nannate 
rnaBun xBanTim 6poj, a naTam cnosom cnopenan.- Hanpnmep, 
cmm6on 3d oananasa ga je peg o nogrpymi enexrpona xoja a: Ha-
88311 y TpeheM cnojy, nompairrepncana je senntsurom 1-- 2. Bpoj 
erampata bne no4rpyne o6cmaxasa ce Ha Taj Hamm MTO de OR y 
Bnny erenena 6enema icon onrosapajyher C.11068. HarIP11811P, canbon 
3d'° analnt 34a ce y HO/1TM= 3d munat 10 e.nexipona. 
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89 § 2. Army eodomuKa 

8) Pa3JUPUTTO oA wromoutx cnocrapa xoja ca pace nojentme 7numje, monexymnat cnot-
rpm ee vacroje 113 HK3a Tpaxa HaCT/UDIX on BeJIHKOT 6poja .711111Hja 6macitx jenHa spyroj. Cram 
vans osrosapa npenasy moneicyna 113 HaApameHor cramt y HopatanHo (ant y npyro Hypanteito 
ca atamom eHeprHjom). Hero TaK0 Iwo H Hon aroma, H MAC ce monce onpenATH empratja joHma-
mje, Rana ce maps no3HTHsHo Haenewrptican „monexyncicH joH". Hanpaatep, sit moneicyn 
BOJAOHHIU1 Ma/AO: H2 + 358 lawn = He + e. Y jolly 112+ [d (HH) = 1,07 Al Hamehy nsa jesrpa 
crsapa ce j enHo en exTp oHcHa sea a. Om je mnoro cza6Hja (eHeprHja 101,11M1ba 

61 mcanjiimaa); Hero o6Hlwa ,irsoenexrporiciat seas y Heywanuom monacyny H2 [d(HH) 
= 0,74 A , eHeprHja xmarba 104 xxaAl.wall. Moryhe je, na y racoswroj clta3H penamsHo nocrojaa 
monexynocH jon 112+ cagpsat jertHoenocrponcxe se3e. 

Uenaibe nojegme rnstuje cnexTpa npoy3poxosano je concrsonsa o6pratisem monetcyna H 
ocumnaropimm xperathem aroma y H,eMy. H3 nonaTaxa aHanH3e Tpaputc-na enwraps mono ce y 
HajupocnijHm cariajestima HapagyHaTH eHeprHja nticostijatruje monocyna H Hamm oppehemt 
3axisylisx y Be3H C merosom npocropHom crpywrypom. Sam Ha Taj 6HJIa je, Hantnetep, 
yTBpl)eHa crpperypa moneicyna npmcasaHHx Ha CJIMITH 49. 

9) Holmium! og cpewnie 20-Tint ronista oHor sexy y pa3sojy Rayne o crourrypH aroma 
ocerHo ce npenom, Hpoy3poxosall yrmlajem Hose 411131111Ke KoHnentritje xojy je 1924 r. Aao Ae- 

0•2 

0 
Z 

n•.?  
4., it t 
X.. 

ZS /0 /2,5 	0 
ri=3 	 ri... 

Je 
tr=2 	 * 

W 	as 	.40 
OTCTOJCItbe og je3rpo (A) 

AR 

O 

0 

2.5 2,5 5 	25 .5 Z5 47 
Orcrojoire og je3rpo (A) 

Ils/ 

CJI. 86. Pacnoiena seposmohe Hanamoba 
enexrpoHa y BOAOHHICOBOM je3rpy 

Cn. 87. Pacnonena enwerpotiore 
rycrame y aproHosom wromy 

Spoon. Axo je j0111 H3 came TeopHje imams H3113111311710 H nyrem nportasarm cygapa taroHa 
c enexTpomma 6Hno excrtepHmorrantto noTspheHo na csax It en exT pomarHeT exit 
Tanac Hata HcrospemeHo oco6HHe mecTxua, TO cenpema je-Eporbajy 

• monce H o6paTHo Taws.= na mica itectautia y icpaTiamy uma umr4ospeasemo u oco6uue slianaca. 

KEtaliTHTaTHEIHy yaajaMHy 3aBHCHOCT matehy TallaCHIM H icopnycicynapisti (Tj. xoje of ro-
Hapajy %lemmata) oco6HHa maTepHje naje jeammuna de-Epo.buja: X.-- h/mv, me je h— xsaHT 
Aejerm, m maca %tee-raw, v — HseHa 6p3Hata H X — ojrosapajyha npasum Tanaca. HOMOhy 
ose jematunte moire na ce mpanyna mace 'wawa 3pagate oteprHje v = c = 3,00. 10 10  c.ulcmc) 
xoja onrosapa ma itojoj ranacHoj gynam. Yjeiuio ce moire itspagyHaTH Aymara Tames xoja 
je xaparcrepHerivim 3a %recluse maTepHje ma xoje sure mace H 6p3HHe. HanpHMep, cboroH How' 
ortrosapa atuntjH Ha Banmepose cepHje (X = 6563 A = 6,563 • 10-5  cm) rota macy m = 3.10-" 

4)3 Tj. OH je npH6nunoto 300.000 11yTa BaK11111 oA enexTpoHa. C Apyre crpatie, enemport 1C0111 

ants 6psitHy, HanpHatep, on 6.108  cu/cex ompaterepHcaH je Tanacom au =1,21 • 10-8  car=4,21 , 
Tj. Tanacom Tuna pm/valetas( 3paKa (ynop. C71. 32). 

Yczopo je cam nocnennua TeopHje nO6HAtt sHpemy excnepinueirranny narspity: Hotta-
sari° ce, na c•Hon enelapona yripartsbeH Ha xpHcran nonnence nintopalatHjH Hamm HCTO xao H 

pettnrexcxx 3pam. Marro xactwje TO Hero je 6Hno norspheHo 3a arome sonoinsta H xerinjyma. 
Kano je nistpainutja naparrrepucTrma oco6nHa Tana c a, TO HanonceHH peaynraTH y6esmiso 
HoTsphyjy nplutanHocr H3J10)KellMX mamma. 

• 10) Tamara mexamma Ito* ce pawn= an ocHosy mix mamma, npanamt nirramy o 
el'PraypH aroma ca 3a my xapairrepHcrimor rnenimma it p ti H ij H II He onp e$ e H ■Co-

II 0 a T H (Xaj3eH6epT, 1925 r.). CaTilaCHO OBOM npHHtinny Hapawrep xperatba enercrpoHa upHH-
inmjemto ce He MO/He T a xi 11 o cluntcHpaTH. Aromcrat money' c iberorstm onp eh ex it M 
nyramtata enexrporia mopa ce 3aMeHHTH ornuntsalsem, ups meaty ce ogensyje canto, xormica je 
seposarHoh a, ga he ce enexrpoll y AaHom momarry Htura3HTH y Hexoj Tatum npocropa. 
Cama oiteHa one seposmohe spurs ce, ma Aa H Ha 6a3H eTPYHTypHus nonaram, micro =Tema-
Trvuosa nyrem, nomohy Taxo3saHe TanacHe jenHatume (111penintrep, 1926 r.). 

Guam 86 noxa3yje pacnopen seposmohe Hanasceiba enezerpoHa Ha Hexoat pacrojarby 
on je3rpa npH paanwsrmm imam-Him cramatma sotioHHmosor aroma. Kao turo ce 113 exHice mum, 
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y cnytmlemma je,maxocru motor H cnopengor nannuor 6poja (n = k) nouoncaht m a ic 
climax!' a x seposanwha npH6monio ogrompajy paggjycHma xpyHannt masa TeopHje 
Bop-3omeptiNota. 3a c.nymajtHe Kohl ogrompajy cratunruant Hyman (k < a), at cue. 
HRH pacrojanamul OA jearpa nojaanbyjy ce HC CaMO MaKCSIMpliTs Hero H mammy= Heporonnoke, 
Tj. y wordy ce cumpajy nocefate 3one c paanitaitrom ryentmat memposcuer o6 to". 

0Haxas, Hamm napaHcabanm seponamohe Hansom* eneutpoint nomehy merome 
clunnlyTocrn" H  oMeme rycnine Ha Tai Hamm Ao6nnenct oomoremor „ememportmor 
=wow° je noroman npm Tamacno-mexamomom pacmammy aroma ca Hume en exT pone 
HenpexHAna nu m* na co. 87 Aaje Teopmacm napaoynorm paciaapeA 3a *promos MOH. Kilo 
ce H3 come mon, ormekeinum mariposa:sum emOjemuma (1c, L, M) Ttopmje Bopsaemei 
oArosapajy maxmmyauf xpime. Amt mom ryas= exemposocor amen (TWIN:pm 
HaMOKCHaa commons) rzocTojm mmameby =jam. Ha Taj MIMS unmetsy on ue nOcro 
nexaxsa ounpa qua. HcopexmAana made noxasyje peSymnrre Koirspome Teopoicsor 
(=peps nyrem xmancanana emewrpoHcxe ryamme na 68314 examplumarrammin amain= o An 
cbpsnamiji• pawl:noon apaxa OA crpaHe apron. Ma Ka CC HPBH mounaym He neassyje Ha ram 
116aCTOi =MOH, itnaK cc %CH con= Icaparrep new come ca murrearnmreopnje H .num ' 
je HoTHAYie• 

TaHaCHO-MeXaMPIKO npornunme grow= npo6nema omoryhxuo je Aa ce perm Hma 
InnBma, xoja cy A011.11a ocrana nejacm, a Toxoke omoryhmoo je Aa ce Ao6mjy mama xna 
=BM! peaynTorm Ca MHOTO Behina TaoHourily, WO taro je To punk 6mmo imoryke. HMI( 311 Ta 
Haag mexammy xapairrepncrutmo oApHmame oA cpa3xaxe npercrase • 
cmamyje o6jeinusny 'memo= PBC meroje . ii 110CTOjE onacHocr Akapebe an mum* CMBaT 
cHeauma max Kohl= „marepHja Hecraje, a ocrajy came jeAmatuure" 	e H H). 

§ 3. Xemuclica pastroTexca. AKO ce 110Melliajy TaCOBH'ril BOAOHHIt H !CHM-
01111H, me4y umma no o6Hzumm ycnoifitma npocrionto He Hacraje peonatja. Tex 
ripx 3arpesamy cmetue racom nolnurrsy na ce crHapajy npumente xonmunte sone., 
Ha ocHoHy occnepHmenTa yrBrOeHo je ot je Ha 400° 3a nurnyno CjeA1411:013ame 
Tronotunta ca icHceotuntom ncrrpe6Ho 80 namt, Ha 500°, -- 2 maca, a Ha 600° peax- 
nHja WIC CHCI1J10311BHO, Tj. TpCHyTHO. 

Ha Taj Hamm 6p3inta crnapoba Hone H3 enentettaTa, Tj. 6p3Huta petunoje, 
3HEITHO 3aBRCH 0A C.410.1bHHX yenoRa. ,I(a 6H ce omoryhuno KBaHTHTaTHBHO 
npornunurse cute aarocHocrH, HeotnronHo je npe cHera ycraHoHHTH Talmo came' 
ieninnige mepeaa. Ep3uua xemucice pealaiuje Atepu ce tipoAseuom Kausivalipariuja 
pecuyjyhux Juarsepuja y jedunutiu opeicena. IlpH Tome ce xottuempatatja Hajtieuthe 
H3paucaHa 6pojem mona y rorpy, Hperae y cotytktatma,, nunlynota trrJj. Heft 
npema 6p3HHH nocmaTpaHe peonage. 

IlpH npornutarby ma xor o6jexT3 MM ra Ha MICH HatIHH 0,11110.1010 on upo-
cropa RojH ce OKO sera Harta3H. MarepHja Hu H cmeuta marepHja 
y onpeheHoj orpaHHmeHoj 3anpeMHHIt (Hanpamep y 3a-
HpeMHHH Hexor cyna) Ha3HBa ce y XChilljH maim*. Y garbem 113naroby lipeTHO-
cTaBmake ce na je nocmarpaim cHcrem rac 111111 pacrHop. 

Monexyini RojH ce Hana3e y Hamm cHcremy MOry pettroHaTH canto Hp! cy-
AaPy. YHOJIHICO OBIOC 6YAC mane, yroninco die 6pute HhM peakaugas Alm 6poj 
cynapa 3aBHCH y npHom pejiy oz tcomeurpatoje malepHja xoje pearyjy: pC01111140 
cy oHe Bede, yroumco je H sehit 6poj cynapa. Rao npuntep, IcojE noxa3yje Tumaj 
icoutorrparage, mouce nocnyucH Hpno paaruvurra 6p3Hnta caropeHarba maTepHja 
y Ha3nyxy (ow 20% KuceoHaxa) H y trucrom xlicecannty. 

Onurre otopmyrnicame yrvinaja rcoHneurpouge Ha 6paHHy xenutcxHx paw- 
gaje samom o nejcTuy macs: 6p3uNa xesucue peakuuje yfipaeo je upoisoptiu-

mama zipou3eocly Komieu0patiuja. peazyjyhwc mafiepuja. Taxo, 38 petunagy 
A B = C Hmahemo: v = k[A] • [B], rge je v — 6p3nHa, k xoeclunageHT 
11p0H01:11140HaJIHOCTH (IC O H C T a H T a* 6 p 3 H H e), [A] 14 [B] — ROHIjeuTpantije 
marepHja A H B. Axo y peuraugy myna He jejuia, ogmax Hexontwo tiecTnna 
Hem marepHje, TO mem Ronueurpanatja mopa 6HTH creneHomuta 6pojem, jenunatra 
6pojy ttecnnta icoje yna3e y jenHalunty peonage. Hanpnmep, wpm 3a 6p3Hmy 
peaxnHje no cxentH 2H2  + 02  = 2H20 ftmahe o6mw: v = k[F12] 2  • [02 1 . 1— 4 
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§ 3. Xeaascita pasmosizipoca 

OcHm RoHneHTpanHje maTepHje Koje pearyjy, Ha 6p3HRy petuamja mops 
TaKOje yTHAaTH H trieNfiepalisypa, jep npH SeHOM nommemy nopacre H 6p3Hua 
xperama monexyna, a y HeoH c THM noBehaHa ce x 6poj cyAapa intraeby moneKyna. 

OrneA noxaayje, Aa ce ca nosHmeffiem Temneparype 3 a 
cHaxlix 10°  6p3xHa BehuHe peaxiiHja nonehaHa npH-
6 JIIISKHO T p H n y T a. MehyTHm, npema KHHerisncoj reopHjH nonehame 
6poja cyAapa Hp' nomilumby Temneparype je Heoma maw H MIMIC° He oAroHapa 
OBAKBHTA y6p3annma peamunje. 

Hutu( je OBO paommmoHnameibe TeopHje H orneAa camo npinnunio. ,Lt 0 C 1 It 

xemHoca peamija He mopa ;la ce AecH npH c B a x o M cyAapy 'recnma maTe-
pHja lc* pearyjy — mory ce AecHm H TaKBH cyAapH Home Kohix ce moneicynu 
paannaoe HenpomemeHH. CaMO OHM, KaAa ce cyAape A0130.111410 AHTHBHH 

monexyaH, Tj. OHM KOjM HMajy AoHonny.peoepHy eHeprHje, OHM cTynajy y XeMHCK0 
y3ajaMHo AejcrHo. 

PeHaTHBHH 6poj TAKBHX „ycnennunt°  cycpeTa y npHom peAy mom olt 
npHpoAe MIME pearyjyhwx maTepHja. 3aTo npH Hcrom nenoxynHom 6pojy cy-
Loma monenyna 6p3HHe nojeAHHHx pealamja-mory 6HTH BeoMa paaungHTe. C Apyre 
cTpaHe, npH nosHuleiby TemnepaType noBehasa ce He CaMO Henonymm 6poj cy-
Aapa, self H Aeo ycneunnix — 360r Tora ce TARO 6pao noBehasajy 6poHue peoc-
unja npH oarpeHamy. 1104 Tome ce oa paanngHTe marepHje 6poj axTxsHHx mane-
Kyna He nosehaHa y Hcrom c-reneHy — oTyAa paonHKa y y6p3aHamy nojegHHHX 

petuanija. - 8  
AOK ce Ha TemnepaTypama OA 600-1000 °  BOAOHHK H KIICCOIIHK jeAHHe 

c excnnooHjom, crHapajyhm BoAy, AoTne ce o6pamo Ha 4000-5000 °  BoAa c em-
11.1103HjOM paaaawe xa BOAOHHK H KHCCOHHK. ARO TO npeTcTammo cxemaTcxn, 
Ao6Hhemo: 

as 1000° 

BOAOHHK KHCeOHHIC = BOAS 
e- 

Ha 5000° 

2112  ± 02 V-.  2H20 

Epome °mix o6ejy cynpoTHHx peakamja Koje oAroHapajy jraToj cxemm mory 
6HTH HapaweHe caeirehrim je,rwalumama: 

v1  == k1 [H2] 2[02] 	H 	v2 = k2[H20] 2  

Mco je v1  ache Hero v2 , owla he ce y jeAHHHHH spemexa c-rHopHTH mule mane- 
Kyna BoAe, Hero 111TO he ce paarromarrH. Axo je V 1  < v2  orkaa he ce Brune mone- 
Rpm pacriacTm, Hero cTB0pHTH. HajaaA, axo je V1  = v2, OHM he 6poj paarrome- 

H crHopermx monexyria y jeormmul Bpemema 6HTH nog jeAHaK 
IlpernocTasHmo, Aa ce cmema BoAoHHKa H KHceoHma oarpera Ha 3000'. 

Y npnoM momeHTy jour Hema monexyna BOAe H V2 = 0. HanpoTHH, 6p3HHa V1 
 je Hensoca, jep HMA MHOrO moneKyna.soAoHma H KHceolonca. Y HAyhem TpeHyTKy, 

0qHrneAHo je, Aa cy npH 113BeCH1 'remneparypama moryhe o 6 e pean-
AHje: H cmaparbe Bo= H lbeHO paarrarame. OBO crBapHo 6HBa y TemnepaTypHom 
HHTepHany oA 2000 Ao 4000°, icaga cc H CT oH p em e Ho AelllaBa H cmaparbe 
moirexysla Hom 113 BOAOHIIKA H xxceorunca H paaaarame ApyrHx monexpra Hoire 
Ha BOAOHHK H KHCeOHHK. IlpeMa Tome, 110A THM yoromma pearawja 113hieby BOA0- 

mica H rarceortma npHmeTHo je penepenuna. Yormrre, o H e pea K rrx j e 
Roje ce spine HcToBpeMeHo y Asa cynpoTna npa B-
14 a, 3 0 B y ce peHepcHHHe pealcukije. IlpH 0311X0BOM 3a6ene-
waHarby gem ce ymecro 4Haxa jermaxocrx ynoTpe6.TbaHajy crpejmge cynparHor 
npaHun: V
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Rana je jenan ibHXOS neo ycneo na ce cjenvnifi, 6p3Hnnt vq  nocraje Beh nimederna, 
a 6p3nna v1  plenum ce, cmarbyje (jep nonnewrparmje Bowe= x xnceoffinta 
nocrajy mame). Y Tony nailer crnapama sone. V2  nponywyje na ce nmehana, 
v1  — na ce cmamyje. Haj3an, A0J1a30 TpellyTan xana ce o6e 6p3ane H3jennamyjy. 

Axo ce none He HA 130g0HOTI H KHC00111001 Bel OR BOAC, A0.34311 ce Ha WM-
tlaH Hat1101 1;0 HC 11X pe3ynTaTa. 14 y jennom k y nprom carsttjy was cy 6p3mHe 
o6e' pealonje jennme, yenocrauma ce muscling paanoTexaa, noja je ripetaa 
cnoma oxapaicrepHcaHa THMe, imo somezrpamije sonomaa, unceosmaIi Bo-
nem nape non Henpomerbamm ycnoinlma nem speme ma mink,* nym OHO 6Hno 
ocrajy xoucraHTHe. 

1,13 H3nonceHor omnrgegH0 je, is je xehtuaca paettodiexca atiltatema I•aetw-
:Tama: oHa je ycnoameHa lie THM na ce, EMS ce OHa nocrurue, upouec umlauts, 
Behr Time na o6e cYnponie pealanije Texy ieABasu M 6prauosks.'14e:a0.1)peme 
npum ce H cumpime monemyna BOAC H mum° pamarame, anu je 6poj mwancyna 
mop einix y jerannuna Bpehtexa *Allan 6pojy pacing:myna. 3Cor Sara Ham ce 
mum na y cHcremy . He Hacrajy •manse nmseue.6  

KoplicrehH ce slime Irmenemm jennamlnraAta na 6p3inie IIPB060711C_If o6paT, 
He peaugHje, monce ce ;whit no Emma Humor 1100da 0 Rouceawarat paematileme. 
Munro je y pammyrenut vl  = v2, TO Immo: 

k1tH212 [221 	k2[1120] i  

)1enehH o6e crpane jenHamme ca k 2  [H$]' 
kl 	V12011  
k2 	[H212[021 

Pe3ynTaT nmetba nne KOHCTallTe (110A Agrnim C110.712HHM ycnomma) Beim' ma 
— kx  H k2  jecre Talco4e KOHCITMTHa BeHEPHIBM. OHM ce 3one KOHCTaHTa p3MHO-
Teme H o6enemcma ce CIOBOM IC. Flpema Tome, Hmamo: • 

[H2012 	K  

[H212[01 ' 
H3 HaseneHor H3M3a311 A p a HT Hm Ho np a Ft k AO 3a CaCTaB.Tbalbe pupa* 

HoHcrawra pasHoTence: y 6pojHrenly pa37Iomua ce mime nponmon lloageHTPHHH* 
maTepHja Recce crpaHe jeunamme, y Hum:Fumy gene crpalie o6parno). 
11pH TO= je.nomarrpanHja CBaKe maTepHje creneHomma 6pojem, no* je *wax 
6pojy mama medulla, xoje ymecUryjy .y peakaatje. Bpojaa spennoct Kondascre 
web* nonomaj panHoTone Ha naToj TennepaTypH H He melba ce c upoutHom 
xoHneirrpaHnje marepHje no* pearyjy• 1° 

KBaHTETaTHBHa H3pagyHasama y TIMM ca KOHCraHTOM panHoremo nom' 
cy cnoncena • H mime npenmer jenuor on Hajemonijnx nenoHa clnaHmHe xemaje. 
AnH max H y 103a3MTaTHBHOM oftncy H3pa3 3a inmicranTy pasHorence gaje MIMIC 
Hmamannje no rummy y3ajamHor mina* noltuarrnaumja nojentnna maTemja 
panHoTenalor cHcrema. 

Ilpernocrammo, ga je panHoTenalom cHcremy 2171 2  + 02  :Ft 2}120 ;Ram' 
BlialaK BOAOHHIG3, LUTO 6ii nosehano HMCHHTeJb y HasejleHom H3pa3y 3a 1C00- 
=wry panHoTence. Osa Hocnennia monce ga  ocraHe Henpommem Canto y TOM 
cnymajy axo ce Ha onronapajyhm Hamm aatnix xoHneirrpannja iniceoHnica it no-
neha HoHnorrpanuja Bond* nape. Ow npainumno maw, ga  axo ce menu nog 
naulm =HAMM ycnonHma ga ce mio noTnyHHje HcHopmcm itHceoinuc, TO ce 
monce TIOCTHhH axo ce noneha RoHnempsnatja BOAOHRKa. C ,gyre crpane, na 
ce InTO je moryhe mule Homplicrno BOAOHHK, noTpe6no je'y cHcrena pecra 
KHCeOHMKa. 

[0,], A0611jaMO 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



Herm etitexaT 6ome HcRopuniheme jenHe on pearyjytax maTepHja mute 
ce noHexan nocrlthH H cmamemem xougearpanaje npyror rieclutua pealawje. 
IlpeTnocramtmo, na ce cHeTem 2H2 . -* 02  2H20 Hamm y cyjy xojH Henpo-
nyurra HoneHy napy H xxceolutx arni nponyurra Honolulu. OHna he osaj 0,411a3HT11 

113 cHCTeMa, yczen tiera he ce cmamHTH menuTem y H3pasy 3a icoHeraitTy pasHo-
roue. Hourro je K Rom-1211TH°, HacTahe HemitHosHo Same pa3narame HoneHe 
nape, a y cy.ay he ce Haromnnartam cno6onaH latceointx. 

Aocana cy paHHoTenclie • cHcTeme nocmaTpatie no HenpomeHmHsHm crmb-
Him ycnosnma. OnmTe itopmynucame yrHuaja npomeHe ORM ycnosa naje arm- 

nomepama paesoTexce, (JleinaTeme, 1884 r.), KojH ce mute H3pa3HT11 

Ha enenehm HaltHH: axo ce Ha cuctiiem, xoju ce Haiia3u y paeuotlieascu, sprite CUOIbHu 

ytTaalaju, Igo ce paeuotile-Joca iiomepa y fipaeuy oeoz yitsuriaja u trio cee Mime, box 

ce cyzipotraw aejciu-eo, R.& ce cee souse u euiue tioeehaea y cuthlemy, He u3jebnauu 
ca cficubuum dejcUleam. 

OnmTe cDopmynncarbe npHinutna nomepama pasHoTence mace ce 3ronHo 
ItlyCTIJOBHTH Ha npHmepy eneneher HeXIIHMKOT cHcTema. 34111111CJIHMO jently 
onpyry ygnpinheily y HenoxpeTHom ocnoany. Ocraarbell cam ce6H, Taj ce =rem 
oxnarnenito Hana3H y cramy pasHoTente. Alto nomohy xamte onpebeHe cnomme 
curie •cxyrimamo mix Hcroxemo onpyry, paHHarenutH cHcrem he ce nomepHTH y 

npaBuy 0)301' cnommer yuntaja, onpyra he ce exyrubaTH, opxocHo Hcreaam. 

Aim npu Tom mow H y Toxy gtsitopmagmje onpyre ese ce slime nosehasajy cane 
enacrHuHTeTa, Tj. y cHcremy ce crimps cynpoTHo nejcrto. Haj3an Hacryna Taxas 
momeHT, Haim cynpoTHO nejmo nocraje jetutaxo cnommem neje-my: ycnocrasza 
ce HOBO paHnoTencno crame, xoje onrompa cxylubeHoj anit pacrermyroj onpy3H, 

Tj. seem° ce nomepame on nonamor cTama Ha oily maw KoiY oVebyje C110.TEHH 

yTHIPj. 
lipulluan nomepama pasHarence je Heo6Htmo . umpoic H o6yxsaTa Kau° xe-

mHjy, Taxo H (1)H3HICy. Barn 3aTO je meroHo 4)opmyJmcame Henan pacnnauyTo. 
Mx heMo mine pacmerrpHTH osaj Timis= y opsocy Ha, 38 xeautjy Hajsanantje 

cnomae yninaje — y onnocy Ha TemnepaTypy H npHTHcax. 
JenHalunta 2H2  + 02  2H20 -I- 137 ?malt noica3yje ,rta je cjentubasame 

Honomma ca imeolnacom npaheuo HanHajamem TonnoTe, a pasnarame sone Ha 
enemeure — ancopratHjom TonnoTe. YKOHIIKO same Torun= ce nosonst cHcremy, 
yTonittco To nosommje ynizie Ha pa3narame sone, Tj. Ha exnarepmHy pealcuajy• 
06paTHo, ony3Hmamem cHcremy TOILHOTe nyrem xnabemit mem:maim cc pacna-
Aame BoAe H nun camitm noTnoMarahe ce turn noTnymje cjentimaHame BO1O -

HHKfl xxceomucom, Tj. eF3OTepMHa peon:Alija. 
Alto ce osaj claTem Ha Hexoj TeMnepaTypH Han83H y pamarreaut, a 3tratm 

3arpesa, TO he ce pasHerrewa Ha onrosapajyhm nomepaTil y erpany crsa-
pama sehm xoHitesTpatisja cno6onHor sonomuca H KIACCOHHHa. Aim ce no 3a-. 
xoHy o nejersy maca HerospemeHo T6p3asa H petaranzja maxmor cjepamaHama, 
xoja une c ionsajamem Tonnare, Tj. y cucTemy pacre cylipolso nejcTso off 
c a M nolitime )Att H3ssaja y jentimuls Hpemetia cse Bede I3 Belie ampoule TonnoTe. 
OgurnenHo je, na he ce Hotta pamoTenca yenoerasHTH Tex °am, xana xontleurpa-
Um* cno6onsor BOHOHHKa u Faxecaunca TV31111(0 nopacry, sa Honig :ma TOILHOTe 

xoja ce H3nsaja npu mHxopoj y3ajamitoj peaKruijH, 6yne knows oHoj xoja ce 

38 
Hero Bpeme nosonn cnoma. 3Hamit, yonurre, n p H 3 a r p es a my 

ypasHoTencesor cHcTema paHHoTenta ce nomepa Ha 
cTpaHy eHnoTephule pealuntje, npit xnabeMy Ha crpasy er3orephute. 

Y racomfrom cHcremy 0 2 : H2O Hmamo e nese crpaHe 3 Mane-

ityna, c necHe — 2 monexyna. IlpHmemyjytut AsorapnoH 38KOH Hana3HMO 

na axo CH ce cna Honexa napa pa3noncHna Ha swim H unceoainc, To 6u cHerebt 
mopao aay3eTH 3 3anpemme, a axo He 6H yornare 6ano pa3narama Ha I:tom:now 

. , 	 . 
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94 	 N. Bodarek. Bola 

H HHCCOHH1C — 2 =mune. 3anperama xojy crsapxo 3ay3gMa CHCTeM, Tpe6ana 6H 6HTH Hen womb),  Ole Ase, 3aBHCHa oA nonomaja panaorexce, upa Remy no-
mepame ose y npanny crinapalba ,HoneHe nape maxim cm/ bribe 3anpenistue, y 
npaBay ibeHor paanararba nosehame. 

IlpomeHa cnorbscr npHTHcxa as racomis cHcrem rpe6a na HaaaoHe 
onrosapajyhy npomemy aanpe M H H e. ripir nose.harsy upHrucxa, osa he ce 
cmarbirrH, npx clammy — noseharH. ilpernocraMmo, na je nparnicax,y cHaremy 
nosehaH. PasHcrrema ce npx Tome nomepa y npasny crHapatha Honeire nape, Tj. pacre them penamma moHneinparuija. Aim ce no amorty o neicray macs Ha on-
rosapajyhm Hamm y6paasa paanarame soneHe nape lc* Hacraje ca nosehrubem 
3anpemme, Ha esemorre. 36or Tors y cncremy pacre cynporso nejcrso cHcrem 
c a in crsapa nor:wham norrHcax. Omarnemo je na he ce HOBO crime pasHoreme 
ycnocrassrx canto npa oHoj penammoj xomerapannjH sonene nape, Rana ce 
npirrHcax xojH je crHopeH cannot CIICTeMOM, H3jeAllatIH C OHM HOjH ce Ha CH-atm cnorba spurn. 

sone, CII0JbHH npwrircax mime H Ha nonmcaj pasin-
me 'cams ()cram= pesepounms peaxmja Hameln mom, . 
xoje Terry ca npoareHom unpemme. Osa npomeHa ycnos-
mom je paammuntat 6pojeat morrow= Ha sesoj H necHoj 
crpaHH jenHamHe peamHje. 

Ca. 88. Pamicrrewa rep- 	H3 Tort TipOir311.1Ia3H stopmysticarbe nprimorna Home- /41pm micomijatplie roue paH,a pamoTeme, ripHmersemor Ha yrmaj •npHrricxa Ha 
pasHoremy peeepcuenux aticasuiriux, peaky*: noseh a- 

npriTHcRa nomepa pasHoremy Ha crpany cTsa- 
parba marser 6poja monexyna, cmarserbe — Ha cTpa- 
H y sehe r. Chmrnemo je, na axo je 36Hp monexyna Ha riesoj H Ha necHoj 
crpaHH jemax, To npomeHa npimicxa Hehe ynmarx Ha nomomaj. xemkrcxe paxmo- 
Teme. 

Ilourro ce 3anpenume, la* 3aymmajy ginpere H retnre marepHje, oftlIno 
canto He3HaTHO memajy ynponecy peaxnuje, TO npomeHa nparacra c.xopo He yrame 
Ha nomepaibe paHHoreme OHausilx („HoMeH3oHamuc") c.Hcrema. mewsHram caymajemma, Imo ce y parMorescx Hanaae jentubersa .paammiror arperarbur crama, TO 3a oirpebmaarse yranaja npHrricua Ha pampromy ripaliraquit 3HalIaj 
Hhla c a M o 6poj monexyna marepaja mije ce non yclosxma °ram Hana3e y 
TaCOBHTOM 

Axo ce pamorema Hexe peHepcisme peammje jam nomepa Ha jernry crpariy, 
TO je oHa 3a Hac npx,,ItarliNt ycnomma upeeepcuena, Tj. MOHCe Him canto y jenHom npasny. Hanprimep, Rana ce BOAOHFIK jenHHH ca lorceommom Ha 600'; HaMa ce mist na CJI060/01/DC mammy= sonomma H xnceomma yonme a Hems., Ir.,camoj crsapa 
01111 }max nocroje y He3HaTHO Maxwm HOJIHHHIlaMa, Hp! quay ce y jenaluum ape-meHa oHH Hcro mama) crHope Ha Box4e, xoinnco he ce rbriN *grim y Bony. 

Ha Taj riamHH, osa a npyre peSeperime peaxmje jecy ycrsapH TaKHO y . 
nenom remneparypHom mrrepsany y Rojem yornnre mory nit nocroje marepHje 

Ha . Taj Hamm Hp! noneharby cucumber npHrHcxa Ha CHCTeM 2; + 02  2H20 pamoresta he ce nomepwrst Ha crpatry crsapalba sone, npH carawerby 
— Ha crpany iseHor paanaran,a. Ha CJI. 88 nprmaaaHa je 

i 	 pamorema aucosujatiuje (71. p e s e p c H s H o r p a 3- 
v 	 .n a r a a a) sone Ha so,rtomm H xxceomm Ha pa3A11-- 

I. 	 IIHTIBil TemnepaTypama H nplimcmairt. YnopebyjyhH moo- 
:JO • 	 usjamje Ha Heicoj Ilp0H3130JbH0j Teranepalypx, Some ce 

BltaeTH rmaj noBehana II CMalbelba npwrricsa. 
vo 	 CJI114110 nuuxonpe HaseneHom csymajy mconajamje 

tear Afte .10041 
nwv,Pan7w 
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• g 3. Xemiscrca pasmoifiexca 

   

xoje nocmarpamo. Ilpax.rwmo ce osa pesepcHsHoc-r npaMehyje can y HeHom 
yaanom HifrepHany, HanpHmep 3a peaxuHjy crsapana Boixe (not o6H-qHma 

•acHom) H3Meby 2000 H 4000° . 
flpH Taxsom umpem nocmaTpathy, orpomila sehHHa xemHcfaix peaxgaja 

npunma 'rimy peseponmax pealuxuja, vecro Tomixo nomepeHum Ha jeAHy 
ciTramy paoHoTeme, to ce mapcosa pesepcHHHoct rtpax.ralmo He npHMehyje ate 
AoTne, Aox ce Ha ogrosapajyhH Halm' He H3meHe CHOlbHH ycnoHH. Bam °Ha pa-

cnpocrpaffieHocT pesepcHHHHx-  peaxuuja qtuni Aa cy nporiaBan.a pamorma H 

ycnosa HAIXOBHX nomepatba Hapoturro BaH(HH 3a xemHjy 

Aonyne 

1) Hneje, 5m4cue 3aKoHy o AejcTay maca, Hanamine cy ce join y panorama Bepronea. 

Ara OH 14X mne morao yorannaTH H nparamfo Ii3pa311T14, jep y TO upeme raje Gana jacna pramma 
Hameby raraeHrparaje H nenoxymie xonwame marepHje. Ycnen nopa3a Begronea y noneramm 
ca Ilpycrom, fcao afro neer() 6raa, 3ajenHo ca cram Herramam 6Hno je on6ameHo H cue into je 
6uno Talmo y fberomam Hnejama. 36or Tors ce 3axoff o nejenfy maca nojafme y Haymi Tel( pe.na-
TIIBHO xacHo: lberoffo npso cifopmymicalbe je nao H. H. Bexerou (1865 r.), a Aecinniminumo 

uoje je Hauegeffo y rnaimom Texcry — rygg6epr H Bore (1867 r.). 

2) 3axotf o nejcmy maca moace ce H3Hecni Ha ocHoHy cnegehe nocrarme aieopuje eepo-

6alitliohe: HepoHamo•a HcrospemeHor ocrsapetha He3813HCMIX Aorabaja jenHara je n p o if 3- 

Bogy seposamoha cHalcor an }MIX. Aa 6H ce H3Bpinivia xeracra peraraja Heoroconarr je cy/AP 
pearyjyhHx monexyna, Tj. monexyrm ce mopajy HcroupemeHo }mamma y naroj Trara npocropa. 
BeposaTHoha (w) Traffor Hanaxceffia 3a monexyne craze on marepHja ynpaso je nponopraoinuma 
1b11X01314114 RoffueHrpatmjama, Tj. WA  = a[A], W s  = b[B] wrn., me cy a, b HTA. — onrompajyhm 

xoeclannfjeHTH np onopfaumramocrn. °Tyr( nenoxynmf 6poj cynapa y jerarara Ememena u 

tvA  wB • • • a[A] b [B] . Aim ycneunm, Tj. ora mill nonage no xerracxe peraraje, 

Hehe 614TH cum cygapH, Beh camo jenaH UJIXOB neo, raja Benfaraffa (a) no ;tonna C110.7b1111M yc.no-

roma 3amicH camo on np0pone pearyjyluax mareraja. 3wro je 6p3ma pealcraje v = a • u = 

= n a [A] • b [B] . • • Yie.gmbyjyra cue wracnurre (a, a, b mix.) Y jemmy, no6Hjamo 3araff o 

Aeicruy maca. BpojHa spenfrocr rancraHre 6p3HHe (k) rapawasa 6p3ray peaucraje y momenry 
Raga je nporaffon KoHnefrrpairaja marepHja raje pearyjy ienHax jenralifra. 

3) MoryhHocr ocrHapeffia xemlicxe pearaffje mopa 6HTH, yoninre rorapehit , roma() 
Beha, yxammo maibm 6poj nojegramc trecrana y fraj yracrifyje. Osaj 6poj trecnufa rapebyje 
AgoirevAapuoctis pearamje. Taco, pearanja xoja soma 
xa cnonranoM pacnanaray jenHor monexyna je moHomo-
nexynoca, offa xoja je npoy3poxosaffa cynapom nue 
mecnage 6Hmonexyncra, Tpra necnage — TpHmone-
}<plena wrg. Moramonexyncra pealcraje cy Heoma 
pence. Hanponm, 6Hmonetcyncxe cy Hajnenthe. Tpn- 	0.75 

monexyncxe cy self MHoro pebe, a Terpamonexynoce 
cwopo ce H He cpehy. Kao Imo ce Bram 143 C.11. 89, mane-

xynapHocr pearalaje 6HT140 grave Ha TOK rrpomeHa ran- 
to 

HeHrpagHje pearyjyhfax maTepHja ca HpemeHom. 	co 
Tpe6a npHmemna, na cruapHa monexy-

_rammer xemfacKor Hpogeca He onroaapa yrafc onoj 
n p H a H n if o j moralcynapHocna, xoja ce mono 
ovexHaanf Ha ocHray 36Hpfle jenHaraue peaxurne. 
„EmmapHcxe jenffaxame npoueca Hana3e ce nma6ntinafo 
y HCTOM ogracy npema npasom Tony pearauja, xao H 
emnHpHoce cpopmyne opraHcfanc jenfabefoa npeMa 
X0B1IM crpywrypram cbopmynama" (H. A. Minos, 
1904 r.). PX3MHMOHHX)Kelbe 143mey criaapHe H npH- 
manHe monexynapHocna Hacraje y cram °ram cnynajemnaa, Rana apogee He lane nenocpegHo 
no 36HpHoj jegifanium peraraje, self npexo HurrepmenHapmax cranHjyma. Ton menor nporfeca 

onpebyje y Tama n% cnynajemana oHaj fberos cranifjym xojH retie Hajcnoraje. Excnerameeramio 
onpebrafarblf xapawrepa Taxa pearauje ca spemeHom gaje moryhracr ga ce ycrafrosa meHa crsaraa 
monexynapHocr, H npema Tome, na ce H3ffeny Banana 3frabynnit no rummy xerra3ma nocmaTpaHor 

nponeca. 
4) Am( ce y racram cmemama Him pacrsoplima mory cynapHTH ma Roje necnuae, narne ce 

npylomje onurparfajy xerracKH nponecH y xojHma rfecruyje tispalia maxeraja: otuarne)io je, 

1.. 
Ego 

--,15 
-76:,„^ • 

,449,,,;._ Ha 
ay., :-....Ir a  

Open 
Cn. 89. 3aracHocr xapaxrepa Tora 
peranaje on 'belle monexynapHocm 
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96 

monexyna 33 jegnminy HpemeHa pacTe nponopiilloHanno 1/ T, re je T --anconyMit Teanepalypa. 
ARO je aarpename Bpmeno, Ha npumep, og 0°  no 1000, TO ce 6poj cygapa nosehao .csera 3a 
1/373 : 073 = 1,2 nyra. 

6) Ha oarmimm TemnepaTypama cpegma winerintica enepriija monexyna je csera oxo 
0,85 nna.almm, a Hpeme Tpajama Agyvkipa monexyna npH ILBX0434181.CyAllpHM8 gem ce Henwm-Hama pega 10-12  cex. 3a TaxHo xpamo Hpeme ycnenajy Aa cTyne y peaminjy camo one metmge, 
xoje cy gosonaio cnoco6He as peaxiimjy. Tpe6a npumennimois joj 6poj cygapa monexyna y pa-
crimpy micro sehm, Hero y racy npu Hcroj xonuenTpazittju. 

Hapomino 3a peainiujy cnoco6HH, aRTHBHH mammy= jeCy OHM monexy.ym Rojii cy 
, Haj6pini", Rojyt umajy y Tpenymy cygapa 311111Hy imilemmxy eueprujy (yriop..c.n. 72). PICTO T81c0 TO awry 6HTH Hagpameim monexymi gHjH ce TIOiCANHIL C.T1eRTp0101 118.1183e He Ha H0p813.11- 
Rom, HA Ha Henan nehen eaeprencxom HitHoy. Hajaag, axxxisim 6Hhe CBH omi monexynx, mxja 
ce yHyrawba cipyxlypa (pacTojathe Hamehy mamma je3rapa sug.) y =many cygapa pasnincyje 

og Hajnocrojawije. Y CAM THM cny- 

- 

majesnala cynnuma exepriaja monexy.na 
A 	 yCJI130.11.81311 weroHy nosehany xemHcxy 

- 	_  aRTHBHOCT. 
7) Pa3moTpeHe nperanse umajy 

*, 
tb R 

t 
I 	

- 	— — 401 	 zsZ*t - - 	
ce co 	 mi BCAHRH xwniumjenica cmlicao, jep no- 

ron./T -  ora 	t.b 	l'onoo ra 	,- % 
03 t.., peantoye 	fi 	pearNle 

t k 
aa,'• 

	

fb ,.. 	n y T H e jegnaxocrx cmix monexyna Aii- 

ma3yjy ogpiniatbe og npii3Hama a n c 0- k , 
,Z z 	 _ 	 kJ,' 	Te marepaje. „BehHHa npHpowbaxa join K 	H 	 ysex  yo6paacanajy ga  cy  iezwaxocT H 

flooreptma 	biRoreptito / 	paamixa Henoximpanwe cynperrHocTn, a 
peanwija 	pealamia 	 He ga cy Hcropogim nonomi -xojH nper- 

cTatubajy Heim cmapHo canto y (330M 
CA. 90. CxeMe Tome axTinamcamix peaxisija ysajaMnoM gejcrsy, y roxymiummy pas-

mace y jegnaxocTie (E H r e n c). Rao 
IMO' H3 rope 143.110WHOT ' cnegyje, game ce 1411 Ha RON H8911H HecMe mpwiTH, ga cy CM mecimie HCKC MaTepnfe max H nog jensina 

11C71181 C11011311,11M ycnonuma anconymo jegliaxe y c B a lc 0 M nornegy. _ 
8) Enepraja noTpe6Ha 33 awminwaxbe nona3mix mecums awn ce enepeujet antTiusanuje ogroHapajyhe peaxwije. Rao 11110 ce mum ii3 cxema nynnamawix Ha cn. 90, enepraja rponiena Ha npesobeibe 110A33H1fX npoH3Hoga (H) y MIMEO came (A), Aolninje ce noTnyno awl ACJIR-MOM° 110H0130 113ABitja npx npenasy ma mammal npoH3HoguMa (K). 3310 T 0 11J1 0 T a • peax-

nnje xoja ce ogroebYje paanincom enepriaja nomennix n xpajitmx nponasoga, He 3103HCH OA' amp-rmje axmHowje. Y 13F3H C IBM eHeprHja awinHanHje xoja ,  y nojegaMna cnymajenuma MINIM 6HW Bpi° paaniimmTa, rnamm je 11N1RTOp Hoist ogpebyje 6 p 3 la H y peaxwije: yxonuxo je oils 
eReprHja neha, yronuxo marbe moncxyna nocegyjy oily eHeprujy Ha gaToj Temnepwrypii H yloinixo 
°Ha age cnopHje. Ilo npanHny, npoliecH c eHepritjama axmnathije mammal og 10 nkaA/mas Texy 
Ha oflummim Temnepanyptima Heiomepito 6p3o, a C exepriijama aierimaumje I:whim og 30 maul 

M0.11 — HensaiepHo cnopo.  
HMO Imo og Henumune eiteprifje aximnaluaje aenocpepio 38BNCH if TeranepaTypax Roe: 

4)111111km 6p3mie. Ilerowim EpegHociuma 2, 3 u 4 Ha oGammim TeranepaTypama ogronapajy 
eHepritje awlimaiwje og 14, 21 H 28 'man/,won. 

9) 3a nporiaHame xemiciaix parmoTema npmmezyje ce HN3 paanwnrrix meToga. Jegna 
og HajonniiHjmx meToga je , 3amp3aHan.e" p813140TC1ICe. OBa ce metoga 380141/33 Ha Tome, ga je Ha gonczno ANCRNM TemnepaTypama 6paana peamwje npaxismno jeguaxa Hymn!. AKO ce, sanpindep, 
Immo TonnAsa melanma Iles 11811y11H cmewom BONOBIllta H wiceonwial a 3arPeEa }macaw Hpeme Ha 2000° , cHga ce wameby nonasEux 'llama a sogene nape yenccusaa y genii pamiareima, itoja 
onroHapa osoj TemnepaTypu. 17pH Harnom xnabeity newt panHoTenai He cTunie ga ce nomepH, 
a H game ce He nomepa 36or xpajne /881115X 6pswia peal nsje Hil BBCRHM Temnepserypama. 3axua 

coepriva 

11a °Ha MoM<e etymilli y pealullihr C3840 mecrmiama cHoje goripwAH e. 3aTo y (mom calymajy 6panna npogeca He 38HHCH 3aupenumme Bomempamje, neh oA senwtme noapiume. npema Tome, ycnosH 3a TOR peaxwije 6Hhe yionnico noEonamiki, yKonHko je SHIM HCHTibeHaa liven maTeptija. 
5) Epoj mojii RapaxrepHwe y6p3an,e peaxanije 'mu 3arpeweby 33 10°, *recto ce mama 

14,CH TemnepaTypHH RoecpxllHjenT p 3 H e. 3a orPetday Helmmy pesuawja 
spewlocm Hum Hoecimusjellana Hog O6HVHHM ycnoaana Henan ce y rpainwaM4 2-4. Ca nose-
hamem TemnepaType OHM ce nocTyrnio cmaibyjy a IlOCTetren0 npH6nwxasaiY jeMunuill. 

Axo ce nobe og cpegibe y rnainiom Texcly HasegeHe spewiocTH Tempe/Ammar Hoelnant-
jenTa 6p3inie (3), onga npm 3arpesamy pearyjyhax =Tema og Heim itomethe Temirephype 
(tn) go Ilene 3aHpinue (tn ) HacTaje y6p3ame peaiwuje 33 3W nyta, rge je re= ta) : 10, Ha 
npumep, npu 3arpesamy 3a 100° , cna nocTaje 59 airmails nyra 6paca. MebyTHM 6poj cygapa 
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Cn. 91. lipiinameibe Ha 
pal:gaffe/2H ca Ape CTIX1He 

gmme.),  
40 	60 100 

rayjylui Tome, anamila campncaja Hem maje peaynurre Koji( ourompajy crinby pasHoTence Ha 

2000° . Kompone pamii, excnepamenr ce o6Htmo noHaruba, mocnracylin paHHOTency c pyrecrpane 
peammje — UCH ce y nomency mum 130,40M; a He cmemom BOAOHHKa H ICHCeOHHKa. Pe3yaraTil 

o6a ornema mopajy ce nO.EIYAapaTH jep ce ;:io itcror nonomaja 

1inialba Koncriire pamioTence mory ma ce mummy peayirraTH 
pemaiHje H2 + J2 -4- -" 2HJ Ao6uHemi Ha 445° . Cn. 91 noicaayje 
ma aHo ce faHaj cncrem nocMaTpa ca o6e crpane oHma ce npii6moinio 

paimoreme monce mini nomjenHaHo c o6e crpaHe pealcumje. 

Tpaintja (y monmma Ha mrrap) rim! pa3.1111=11nm Heeinnuia-

Hpoa Aria caTa nocume jemio Hcro crinbe panHorente (78% HJ, 

excnepamesrainlo oupebene Hpeuaocrn paBncrTemHHx HonneH-

neHTHlim onHocHma pearyjyhnx maTeplija, Kao H nomohy 16gX 

11% H2 H 11% nape joua no aanpeminni). Aone cy HaBeneHe 

10) Kao Hajnpocnijii ripmmep emnepHmeHTa.nHor 0/4Pe- 

HapagyHaTe Hpenuocni HoHcraina pamnyrence : 

[H2] U21 K  

[HJ] 2  

[H2] 0,0268 0,0099 0,0032 0,0017 0,0003 

[J2] 0,0002 0,0020 0,0078 0,0114 0,0242 

[HJ] 0,0117 0,0328 0,0337 0,0315 0,0202 

[K] 0,017 0,018 0,022 0,020 0,018 

Kao IJITO ce 113 Himeneinix nonaraica SHAH, 6e3 o63Hpa Ha Bp.110 

anaTHe HapHjamije penaTmunix Homieirrpal(ija H2 H J2, ctannocr 
HoHcTsurre ompiaHa je nom mo6po• Want ePeMba HpenHoc-r monce ma ce cmarpa Ma je 
pima 0,02. 

11) Yicomuco mane meibamo TeMnepaTypy (aim npirnicalc), yTonnico he ce smile nomepinst 
xermicica piumarema. Yjenso c Tum, npn npoMeHH Temnepirrype 3a 6ecxpajao many Hemming, 
pamioTenca he ce nomepwrn aa ourompajyhy 6ecHpajno many Hemming. Ha Taj Hamm nponec 
nomepawa palm:mom Harnenalie Hag Hoirrmiyannum. Anti je oBa Hoirnmyannocr camo irpinnimna, 
oHa je npoyapcnimiana node urro je malt H HajnesHaTimja aa Mac jeuiria ripmmerHa avant:Ha upo-
meHa Be3aHa aa npeinapube mumijapue moneigna. °LawmenHo je, ma He monce 6HTH amber nome- 

paimore)Ke Hero ono nrro je immix° aa xemilary npomeHy j emHor monexy.na, a cinno 
mpyro Tpe6a ma onrompa Hen o m 6pojy mo.neicyna. lipeMa Tome, nomepaibe pasacrreme, 
ycTBapn, sue y CHOKOBILMa, ails TOM1KO MalniM, p2 ce 3a Mac H143 TalCBMC CHOHOEla C.1110311 y jenaH 

HellpeaggaH npoaec. 

§ 4. BoAa. IlpHpowie BoAe pima caApwe npHmece. Hem o.a liana ce Ha-
na3e y cycneuttoBaHom cralby, Apyre —•y pacrBOpeHOM. 0A Benmor Ilena cycneH-
Aosamix gecnina BoAa ce monce ocno6oAHTH H36HcrpaEaubem npx crajaiby 
6pace, nOeibem xpo3 Ae6enH cnoj necxa K Tome cn. Y na6opaTopHjH ce y Ty 03pxy 
o6Htmo ynoTpe6.rbaBa x a p T H j a 3a u e b e IB e (Heryhmpana). OA pacrBo-
pexxx maTepHja BoAa ce ocno6a1)a xtecninagHjom. Ha Taj Hatmx npexnanheHa 
BoAa 3oBe ce AecTHnitcaHa. 1,2  

BoAa ce cacTojH oA 11,11 TeNCHHCKHX 	BOBOHHKa H 88,89% KHCCOMIKa. 

11pH lbeHOM crBapalby 1.13 enemeHaTa jeAHa 3anpehuma xmceoHma ce jeAHHH ca 
ABe 3anpemmie BoAonma. Y HCTOM oAHocy cToje H mime- 

o 	mHHe go6Hjeinix racoBa npH pa3naralby BoAe Ha enemeHTe. 
oN  

10,13

°..s,  
monexyny BoAe pacnopebeHa cy cBaxm Ha Apyry cipaHy 0A 

Kao WTO ce 143 CB. 92 BMW, o6a aToma B0):10HHKa y 

H 

Cn. 92. lionomajii 
=immix jesrpa y mo- 	

Pe3ynTaTH oApekmaiba monexyncxe TenuiHe BoAene 
neigny Hone 	nape noxa3yjy ,Il a lboj oAroBapa Hajnpocmja otopmyna — 

H20. HanporuB, y Tetmom cTalby Bona je acocosam, Ti. 

nopeA npocrxx monexyna caApmal H cnomemje mopemme, xoje °Arms-
pajy ouurroj epopmy.rm (H20)x. Cnwnw monexyncm arperaTa cmapaly ce 

aToma xxceomuca. 3a3CBaJbyjyhn TOMB 14 360r 3HaTHe nonap- 
Hocm Be3e O—H (0,33), monexyn H2O je y Immix °Hapax- 
TepHcaH 3HaTHOM nonapHoudly (Aynuma AHnona 0,39 A). 

7 Omura xemitla 
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98 	 IV. Baotou. Bola 

CBC speme H nommo pal:muggy, urro ce mom npercismini enema= 
("remora: 

xH20 (H20)x  

Him 3arpeHamy Hme c-renex mem acomjaHHje ce cmalbyje.. 3-5  
Telma Hojxa je y Ilunatm cnojemma 6e3tehra,, 

	

maill110.1111111111•111111I1 	Y Ae6.11.1474 lama nnaso-3e.nelly 6ojy. Cynporrio cuopo 
ennui ppyrina, mirrepnjama quja rya's= ma x=- 

	

093 11111011111011111111111 	baby cram) pacTe, Ho,ga HMS *Hely rycnniy , 

ft, 
ex INI11111111111■111•1111 

	

11011111111111111111► 11111 ■ 	Ha +4 )̀  (Car. 93). 

	

1111111111•1111111111M11 	11Hcra Bona mop° He nposom enercrputmy av 1118111111111111111111111 ■1 11 

	

0611111•111MIENNI161 	
crpyjy. OHS Hma oorx CB= 	H TeltHHH marefi 

	

1111111111111•11111111111111 	P. 	 Hajaehy cnen cint IrHy TOnn or y, 

	

0.5 11111111111111111111111111111 	rj. 3a ,aarpestube Box norpe6Ho je mount= 
saute Tonnare, Hero 3a 3arperame 'Here maw/1m 
Hem ApYre nHpere kuni regHe hump* 3a Hcm 6poj 
crenora. 06parHo, ups xnat)eaby Bona HanHaja achy 

Ae ca TemnePaTYPom 	Kainitlinw Towline, Hero Irma KORHAHUla ma xoje 
npyre nspere HUH retme marepHje. 6-0  

Ha ILHOGIM TemnepaTypama soAa ce HcaapaHa penarnmo cnopo, a m npH 
3arpesalby HanoH nee nape 6p30 ce nosehana : 

TemnePaTYlia (°C) 	  0 5 10 15 20 25 30 40 50 	75 100 
Ilpwmcax nape (y Atm Banomor cry6a) 4,6 6,5 9,2 12,8 17,5 23,8 31,8 55,3 92,5 289,1 760,0 

AX0 ce y HeKOM 3amopeHom npocropy H3Ha,H regHe Hone Hallam BantYx, 
Otiga napngjaaHH npHTHcax BoAeHe nape y mow oArosapa Hasertemim 6poje-
"alma. Tams Havyx 6Hhe 3 a c H h e H BoAeHom napom — mule nape Ha naroj 
remnepaTypx He mowe ce y me My 30,4pHatiam. 06Hnno Ha3nyx canyHuf 30 no 
70% maxcHmanHo moryhe Hoinflume BoAeHe nape. 11  

IlpH xnar)elby TaxHor noAeHom napom H e 3 a c H h e H o r Hamyxa no-
creneHo ce romasn AO  craam sacHhenocru, Hoc= 3zera ce cymninta HoneHa napa 
notunbe ;la H3Amaja y o6a.Huy Marne, Ham — npx Harnom xnahemy -- xmue. AHo 

o 00 00 60 00 4Z 
Taoteparypa 

Ca. 93. Ilpomena rycrame Bo- 

Ca. 94. Ofounni cnemonot naxpanna 

ce geo nportec spina Ha Humaim TemnepaTypama go6Hja ce cnaua max cHer. Ha 
c.a. 94 noxaaaHo je HeRomfico Aaamix (Anima nojemmx cHeHum naxyrbana. 

KaAa HanoH nape TegHocrH nocraje je,rmax cnomffiem npHTucxy, re-Limier 
notiHrbe Aa lubria. 3a Bony non armoa)epcxHM npHTHcHom (760 .m) remnepaTypa 
H.rbynatha jenHaxa je 100 ° . Ogurnenno je ;la he ce ona ca cmatheibem ripHTHcHa 
cHH)HaHarH, a ca nosehmem — norannaHani. HeHH nonania 3a &mace o6trqumm 
14 3a imance npHilicxe HaTe cy y Tafting: 

ATmoccbepaill nparnican (Aug)  	730 	740 	750 	760 	770 	780 
TemnepaTypa xibrialba Bo= (°C)  	98,9 	99,3 	99,6 100,0 100,4 100,7 
lIpmniauc (at) 	 2 	4 	6 	8 	10 	20 
TemnepaTypa KlbrIallaa sop,e (°C)  	120 	143 	158 	170 	179 	211 
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JJeiz 
Bt.  

Balza 
a 

flap 

Hasenetin 6pojeBH noxa3yjy, Ara ce ca noseharbem nparnacica Temneparrypa why-
Inaba Hone Hp.no 6p3o nomnuaita. 12-14 • 

Axo ce Bona oxnaAH Ha 0 , oHa npena3H y Immo mac — neg. CnenH-
dnonia Tenuma Arena je 0,92, Tj. on je R a K m H on Hone. Om tramemnaa Hma 
orpomaH 3Hagaj 3a HUIBOT npaapone, jep 3axHarbyjyhH fboj crHopema neg ocraje 
Ha 110BpIIIHRII HojAe H II1THTH abeHe Ay6.1se cnojette on nalber xnat)eaba. AKO 6u 
Jien 6140 Texan on Hone, aim pexe, je3epa H mopa ymepenor H xnanuor nojacia 6anx 
614 jenna maca nena xoja 6H ce Tomas y neTo canto no noHpunnan. Cmonao rycrHani 
Hone; ibeHe oco6nne cy H y OBOM cnynajy HeHopmanHe (Tj. He noxopaaajy ce 
onurrem npaamay), jep Hon orpomHe Behme maTepHja rycrnHa y giperom craH,y 
je Beha, HeronH y TenHom. 15- ' 7  

C.manHo HonH monce H neg Ara ce Hcnapasa. Ao6po je no3HaTo Hanpamep, 
Ara ce MOKPO py6me cyan' nal( H Ha BCJIHKHM mpa3emama. HCTO MHO je ymp)ello, 
Ara y 3HMCKOM nepHogy Hcnapn no 30% on genoxynHor cHera KOjH je Hananao. 
AnH npouec mcnapaHana Arena vine mHoro cnopHje, Hero Rog Hone, jep je 'anon 
aberoHe nape Ha MICKHM TemnepaTypama BeoMa mama. 

Temneparypa (°C) 	  — 50 —30 — 20 — 10 — 8 — 6 — 4 — 2 0 
Hanon nape (y Atil Hg) 	 0,03 	0,3 0,8 1,9 	2,3 	2,8 	3,3 	3,9 4,6 

HcnapaHaffie nena HHje HHKBKBH 143y3eTHa nojaHa. H3BeCTHH (0611qH0 RPM 
He3HaTaH H xojia ce He aaje HenocpegHo mepHTH) HanoH nape nocrojH H3Han came 
inapere maTepHje. Y mojeAHHHm caynajesHma, OH je Tomaxo HenHRH, Ara ce Ara 
npiameTHTH. Kao npHmep monce Ara nocnynoa HaebrannH Koji' ce yncrrpe6mana 3a 
nyHalbe ogena on mo.Tbaga. 

Homo je y paHHoTenuaom cHc-remy soda F /Led 3anpemnna nena Beha OA 
aanpemnHe Hcre Homantme Hoge, monce ce onexan3aTH Ara he ce npH nosehamy 
npvrnacRa parnaoTema nomepHTH HaneHo. OBO npawrianHo 3HatIH Aa he ce non 
BeJ1HKHM nparnacutima nen Tonwria Hcnog 0 ° . Jimacra, omen je noica3ao Aa npH-
THcax cHaxe Aarbe aTmoccPepe cluancasa TemnepaTypy TOHlbelba Rena rapH6mnacno 
3a 0,01 ° . Ilpema Tome je nomepalbe Tanxe Tonmeaba Heoma He3HaTHo. 0Ho ce o6ja-
'imam THMe, Ara je 3anpemnHa Arena canto He3HaTHo Beha on 3arapemHHe-Hcre Ho-
nntnaHe Hoge. 19- ' 9  

Ha ocHoHy rope Hasegemax nonaTaxa 3a HcnapaHalbe Hone R Rena H TO-

mben,a Arena monce ce HaupTaTH dujazpam ctrwma Hoge. IIpH Tome ce Ha anuncHoj 
ocn o6Htnao o3HatzaHajy TeMnepaType, Ha opmaHaTHoj 
OCH IlplITHC1114. CXeMaTCKH (Tj. 6e3 o63Hpa Ha pa3mepe) 	r 	 8 

je majarpam crana Hoge gaT Ha cn. 95. KpiaBa A—B 
ogroHapa HanoHy nape Tetnae Hone, A—E — HanoHy 
nape nega, A—I' — 3an14cHocrH Temneparype Tomben,a 
neAa on npunacxa. 

Kao IBTO je 614no paHHje nomeHyTo (§ 3) , maTe- 
45 pHja HnII cMema maTepHja y onpebeHoj, orpaHmaeHoj NM 

3anpemiama 3oHe ce y xemHjH cHcrem. CHcrem monce 
6IITM xomozeu H xetTiepozeu. flpHll caynaj Hmamo ouna 
Raga OH ueo npeTcTaarba jeAHHH no cacTaBy H 

yHyTpaunboj cTpyxTypH cxyn necnaga, 6HJ10 14CTHX, 

61430 pa3.1111L114THX anH 110T1IyHO MebyCO6H0 H3mema- 
max. TaxaH je xomoreHH cHCTeM, HanpHMep, Bona, pacratop mehepa man coma, 
cmema racosa, xomoreHa In3pera maTepHja H cn. HanpoTHH, cncrem je xere- 
poreH, am) ce y lbemy HcroripemeHo Hana3e no cacrasy 14JI1 yHyrplumboj crpyx- 
Typit pa 3.nn T-111TH CICy110BH tleCTHIA a, OABOjetill jena B 

#aorTemneparypa 

Ca. 95. .UHjarpaM cram 'a 
Bone 
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100 	 IV. B000sux.Boda 

og gpyror rpaggqggm noapuiligama. Xereporemegereht je, 
nanpHmep, cHcrem on nHe retmocni xoje ce mebyco6Ho He memajy, cHcrem 0.4 
nem H Hone, mono Impala marepHja HTIA. 

. 
CaCTaBHH genom xereporegor cncrema KOJH cy jenaH og apyror ogisojemi 

3oHy ce 43a3e..Ha raj Hamm Octhoist ce 3one x o m oreHH n e o x e.r ep Q  r e-
H o r cHcrem a. HanpHmep, ancrem on Ape TexMOCIVI HOC- ce mebyCo6io: 
memajy, 6Hhe ,aBo4 a3HH cncrem: cmema HeROMU50 ‘113Panx maTePilla make 
IIHKO oba3a, KOBKHO aMa TUX marepHja urn. Otnwnemio je, as je_CHaini X0h1Drant 
cHcrem jenHo4ra3aH. 

Axo MH cam nornenamo cnHxy 95, minehemo na je gem nospunma Alija 
rpama nonemeHa Ha rpm Aena, on xojax maim onrosapa o6nacrn nocroHaHocnf 
jeaHor arperamor crama Hoge, rj. jenHoj oa oixt3a irpoctia3Hor cucrema two 
— soda — eodena fiapa. JIHHHje xoje Acne re 06./mom, onrosapajy OHMM yenoir 

 mum TemnepaType i3 npurtickta, non xojama ce y CTa6HAHOM mil.),  Hana3e 
nse cba3e: 

	

Amnia AB 		 passoTeuca soda ± napa 
„ 	AT  	 neA .7"-t Bons 

	

„ AS 	 	 Ata 	napa 

Cse rpm nH.HHje cexy ce y Tatum A. Ilpema Tome, Ha onrosapajyhoj remne-
parypH (+0,01°) m npunicxy (4,6 ma) 6Hhe y cra6HnHoj paimcrremat caie Tim 
cba3e npow3Hon.Ho gyro Hpeme. 360r rora ce osa TatiKa wise Tpojna mina 

licaosaj TpojHe ratme y Anisrpamy mama Hese maTepnje onpebyje 3a Hay 
THEGILIall Rapaxrep npomeHe arperamor cisma 1101; 06}PHIBM yC.TIOBHMa nparacaa. 
Aso osa Tatum nesal mina 760 41A1 1  TO nocreneno 3arpemufie Impere marepHje 
npesomi je npHo y Texmocr, a rex 31rnim y rac (napy). Hanporm, axo ce rponia 
Taxma Hana3H 113H11,4 760 MM, TO nocmarpaHa marepHja npeaa3H Henocpentro H3 
qBpCTOT coma y racomrro, Tj. not 3arpenamy cy6irumusue. 143 rope saseAenor 
cneayje aa, aim ce maTepxja soja cy6nnmsuie wean no6nTs TemnPti cramy, 
lbeHO 3arpemube ce MOPE 'minium non nocra nosehamot npurucHom." 

,11Hjarpam crana mome 6HrH H3pabeH ma 38 xojy marepHjy (Him c.memy 
replija). OH je spno 3ronan, jep oMoryhyje .rta ce °Amax (Weal!, non RojHm he 
ycnomma 6HTH nocrojaHa nara (ban HRH pal:mamma ota3a. C.T114qHM Artjarpamu 
Hana3e 3aio =posy npak-rwmy npsmesy. 21-25  

Ca xemncnora raeaknuTa, Bona je mom mamma maTepnja. Oita ce jenHHH 
ca mHorHm OHCHJIHMa merana H Hemerana, exeprxxmo pearyje ca Hajax-rmanijm 
meninx= H cryna y pa3,nmarre pyre pemamje Hajpa3Hoepcmtjer xapax-repa. 
3aro hemo ma y Tony Luxor icypca xemaje HMaTH nocaa ca pa3HHAt petuantjahla 
y mOjklMa ce HcnarbaHajy xemicxe oco6HHe Hone. 

;Wayne 

1) Cxesa npetnuntiasame ponce sone 'cola ce nfi —1111H0 yturrpe6sasa y rpaixamn Bono-
/304y, npmaaana je ca cn. 96. Hpsa onermuntja cacrojta ce y AoAsumay 'tom. 'we 'commute 
anyautssjyscynctexa, Rohl H3ABajil BOHyMHH0311H THJIOT anyaussijym-xmnpolcaana; osaj HOHHIPHK 
co6om y sons cycnemnosame mecTinke H TWA nornossoue lamxcgio Tanoweibe y Tanomusumma. 
Bona H3 xoje cy ce THJIOHOLHe semcroKe, nem ce upoa Aeaens cnoj necica, 3anIm cTepartmayje 
x.mopmcamem H Teg nocne TOTH nynrra y Bonosomy mpemcy. 

2) UecTHnHcana Bona je ocno6obema CHMO OA HelialaplbHHH3C cacTojam. OA FICHHINI.HBILX 
ce oita momce ocno6ogHTH, amo ce joj npe necninammje ;loamy paanummTe maTepmje xoje xemmacm 
pearyjy c Tim rrpssecama H Aajy c it,HMa HeHCHRIMMIHe nponywre peamumje. Hnax, x nopen csets 
rora, apse HOJIHMHHe AeCTHHHCHHC soAe yBex outpace pacTsopeme racose saanyxa. 'Y must 
penotm cnymajesmma, maga npnCycrso osmx nocrteniamx cmeTa, npmc ce KOIIHMtHe He cmyruaajy. 
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Cn. 97. Cxema acounjallnie 
nonapHlix moneHyna 

Kano npH caMOj AecTunanHjH y cTaxneHHM cyAosxma, MHO B npm Ayrom cTajathy y 
Aerranscana soAa pacrHapa .  mane HonwritHe anHanHja. Y orpomHoj seluum cnynajcsa OBe• pas 

• crsopene anHanaje He cmeTajY, jep je 11,11X0Ha KonunHHa ne3Hania. CaMO .3a Hem HajTanmaje 

Aallal3Brbe dA/ MHHA ?Jim 
CW1C1287a 

flpewnehems 
8a4,3 

X.I7OPHCalte 

   

      

      

      

      

      

      

Cn. 96. CxeMa npenmuhasaiba 'penHe Hone 

Harme orneAe noTpe6Ha je sons, noTnyHo ocao6obena npgmeca. Y Tom cnynajy Aecmunicaaa 
ce BoAa Ao6Hja H nyHa y cyAomeda oA KBapua, Hanaja HJM cpe6pa. 

3) 0ApehHHame rycTHHe BoAeHe nape Ha TemnepaTypH Kraynafba Hoge Aaje 3a moneHyncHy 
Tommy Bpeguorr 18,64, IIITO oArosapa canto oHo 3,5% yABojemx moneHyna npHcynnix y napes. 
nocTajarbe Tansux moneHyna — (H 20)2  — seoma je napax-
Tepncranno 3a Bogy pacTBOpeHy y MHOTTIM opraHomm Ten-
Hocrama. 

4) Yofturre peneHo, y3pon aconajamje monemyna monce 
6HTH maixona sennHa noriapHocT. Rao IIITO Ce H3 cnHHe 97 
Ham, monexynn HojH Hmajy HoHcraHTHe AHnone, mory ce Ha 
panyH y3ajainHor npHH.naneiba cynpomusx nonom nom6HHo-
WITH no Asa, Tp0 HTA. Aim cy mine npliananeiba Hoje Aenyjy 
Hp' Tome, spno mane H y cnynajy soAe camma AHnonHa aco-
wijausja HMa canto Apyropa3peAlly ynory. 

5) rnasH0 3Hanaj 3a acounjanHjy moneHyna BoAe Ham crsapame MICO313aMIX eoomuteusix 

se3a. 0He ce cnitapajy Ha panyH npusnanoba joHa Honomma jeAHor monenyna soAe•oli =Pam 
patceoHana Apyror monexyna no cxemH: 

0--H 0!)—H 

MoryhHOCT CJIMMOT um:mamma ycnombeHa je nplicycrsom 3111ITHME al:MKTHBMIX Ha6oja 

110A BOAOMIKa = + 0,33) H HoA HHceoffinat (8 = — 0,66) y monexynmma sox. 
nourro ce npn Tome npso6HTHa sem sommuca ca cHojHm „concrHemm tatceoffiwom" 

He ry6H, TO je OH HcTospemeHo He3aH ca A s a HuceoHinca H Time o6a MOJICKyna BOAC 

6HHajy BenaHa jeAas 3a Apyrx• Ha CJIIPMH HaTMH, Ha pal' crBapama BOAOHIPMe se3e, mory ce 
y3ajaMHO npHByhH TpH, vempH mg. moneHyna sore. 

Janma so,nomome se3e je mHoro malba Hero jatimiut 06111MMX 1311.110111111X seas (mega • 

eneprgja je jeAHaxa csera oHo 5 ?mar: 3a rpam-arom). 36or Ton ce monenym, nojH cy cue 
mory BOHOBO pa3HhH, 3aTHM ce 130110B0 npHayhm y HeKHM HOBHM Hom6HHamjaMa wrA. 

YcneA Torsi Tetras BoAa, HCTOBpehICHO nopeA npocrtix moneHyna H20, caArnicH yseH H c.nomenHje 

moneHyncHe arperare (H20)x, me je x jeAHano 2, 3, 4 HTA. HajcTa6lunntju cy yABojem ,mone-
HynH (H20)2, Mill nocTajP, H3rneAa, ycneA Hcrospemenor cTsapaiba Ase BoAonTsme se3e npema 
AaToj exam: 

HeorntoAan yews 3a cTsapame HoAOmH x se3a jecTe A0B0J1,11a nonapHocr sarleimmi 

sera BOAOHHIM KOA 110/11131111X monenyna. KaRO osaj YCJIOB Haj6oThe HaryB,y1y Be3e F—H, 0—H 

N—H, TO ce o6Htnio meby jeAmbeasama, Hoja xx caApace y csome cacraBy H Hana3e maTepHje 
3a Hoje je KapaxrepHc-rnnna acomjamaja Ha pawn crsapaHA BoAoHmtnnix se3a. Mops ce ma-
meTHTH, Aa ce Te se3e mory crsopHTH H Hamby p a 3 H x monenyna (Hanpumep Hameby Hoge 
H anHoxona). 	- 

H-0... H 

H... 	 H 
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102 IV. Bobolink. Bala 

6) Yspox aHomamje rycrime BOAC 311CAAS join Haje TaH110 yrapbeff. flpernoctaima ce, 
$a ce nom HS 0°  y sHamoj mept CacT0jH on (}110)31 nPR narpetasy MK no +4°  wocrppat 
monexyam npeme y (H2O),s  arm je npalicio nooehameat ale1114111111e TextitHe. KOn Ramer 
sarpesama 6poj npocTnx monexyna ce cranno rrosehatia, a cneuncjutfula room ce cmanyje. 
EHHO je mei:women°, na ce up= Hea00e0BaHH monetcyn sone — H2O — H330Be „tampon". 
Hoxyultuta ce, na ce aHorsugutja rycntHe o6jacHH Hajsehost cuetuulutwom remotHom „thurnapontte" 
sone, ung mome runnuant on HcrospemeHor Histcycisa nue sono0Hfute Hese. 

Itpyro moryhe o6jsuumethe anomanaje rycnute Hone je Aa y iboj Ha mogul resulepaTY-
pama nocroje cHhyumn Rpm-rani! Rena. lipenrociaama ce, As Ha 63  Bona canpHat 0,6% ram= 

xpHcranwha, a c noBehaa,ehl resureparype H,HX081 ce KO- 
Hpno 6p3o cmanyje. 

	

I.M75 	
Hajsaji t+pehe moryhe o6jaultbeibe aHOManaje rycnute 

Hone MAIM on TOM na y cipraypit refulgent micro* 
H.sHecraH Itopensic (III, § 7). Hpentocutama ce, na cc ups 

	

- h9iff 	 3arpeBaH,y on' 0°  no 4 Eapaicrep OBOM HopenHy y Bon' 
1S• 	70' 	Mena H na Hacraje Tonne 36nigite'je to:Mum. 

7) Rao It rycnuta' , exten' 4) H ft Ha ce 	o. n- 
nora Hone a6Hopmantio melba ca rentuepetypom. Cynponto 
peA0BH0j nOjaBil noBehan,a cruntsulnoute TOMIOTC, HO); BOAC 
oHa Hajnpe mans it rex Hoene n0H0130 nOliflibe na pacre 
(cn. 98). 

Ca. 99. IIpomeHa 	 Cn. 100. CxeMa cuts- 
strrent Hone ca remnepa- 	pubs nonpuummor 

rypom 	 Han0Ha 

Cn. 101. 06HH- 
um mamma 

Haute 'mute, rj. yxoninto je maim Totem xannAme. Ha raj HaftHH, o6nax Him route itatubttge 
Hone Hpno je 6iucaax noun. 0Hoj je join 6n0HcH o6sauc no BenHiall is onronapajylutx 'cambium 
marepHje Ca Helium nospininicKHM Harxxsom Hero Hon BOAC, Hangssmep icon )1clute. 

10) HpH nonHpy Te4HOCTH ca Hocom, y H2Oj Hepactubpu.HHom fusperom mareptijom, Ha-
npHmep craxnom, mory nocrojarm Ana v1371160. Axo je upiutnatzetbe inmehy monetcyna reftHocnt 
H monetcyna futperor rem jafte Hero conenteHo mehyco6Ho ripasnaftene, M e t H c K (Ti.  rpa-
lama rimpuritHa itsmehy renHocut H Hasnyxa) refutocrH, }co* Ce Httnasu y craxneHoj gem, 
6Hhe yrHyr (A, cn. 101): y npanuutom crtygajy Hcuyirfzett (B). IIpsi cnymaj nocrojm, Ha-
npnmep, Ron Hone, JAPYrit — icon Hanle. 06trfuro ce xamce, na Bona „lc B a c H" crow°, a Haan 
ra „H e xHac H". Axo ce yHyrapna lioHpurtuaa craxneHe Hem npexplije Hapatimost, Bona 
je Hehe xHacirrur H o6ntxx mamma &the HcrryulieH. 

C
ne

“  
ro

n
A

o  

Cn. 98. Hpomata cneiutclmfme 
Tonyarre Hone ea rehuseparypom 	 8) BHCKO 3HreT sone ce 6p3o cmatayje npH sarpe- 

Balby (cn. 99). 36or Tora ce Hpyhit BOACHH pacrsopit Ilene 
mHOrO 6paCe Hero xnaAHH. 

9) Homo ce monexyntt Hone ysajanuto jaxo riplutnaffe, nem rnmpunum oxapairrepHcatta 
je 3HaTHHM n 0BpinHHCHHM Ha nOHO M. 1-10peICHO iber0B0 je pa3yMn,HB0 H3 en. 100. 
Monacyn A y yHyrpatunocrm refmocrm Hamm ce non nonjenmucHm yTHlajett nuaanaVaba 
cycentugc frecntua ca ctutjy crpaHa. Hammitt, monexyn B, icoja ce Hanasm Ha Hormununt, wil-
t:warm je camo c ;tome nospunute H THMe ce yBnatni y TenHOCT. 3aro ce H Hens Hospunun Ha-
ndal! y CTaH,y H3BeCH0T HarloHa. 

Hon rugajem HoHpunuicxor Hamm mane xonwuute Hone =we na saysmy o6nxx none 
mitt ortroHapa Hajmatboj moryhoj nonpunnut 3a nary tconwouly marepHje.' Hpit6iuniuusane 
o6nHxy Horne Hoenme ce y yrositwo Behan creneHy, yxontwo ce matbe Hato/baba nejcrso 3CM.- 
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§ 4. Bodo 
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11) PenaTHB 11 a Bna/KFIOCT Ba3,gyxa je ognoc creapHe Honammle Baum nape H 
oHe Hamm= Hoist ogroaapa 3acHheHom csuby Ha naToj Temneparypn ImpameH, y npogeirruma. 
3a moBemjit opramvaaH Hajnononsmija ycnosa pea/mime snaHmocrit y cnymajesama o6wwe 
co6He Temneparype (t) morY ce go6P0 143pa3HTH jemiamimom: 50-3 (-20). Kao nrro ce 
ose saga, yKOJIHKO je BEID3a remnepaTypa, psalm° je Mama penman RTMEKHOCT. 

12) ;EA 6u Telma maTepHja npemna y racosffro crane noTpe6Ho je yrpountrx pag Ha,ca-
anal)Hamby y3ajaamor npasnamema monexyna (H cnarmber. npwritoca). Benammta door papa, 
H3panceHa y xanoplijama, Ha3MBil ce TOHnOT a acnapasama Hare marepaje. Oaa 
3asHca og TemnepaType no xojom ce gemaBa Hcnapasalbe, npa memy ce ona crambyje ca, nom-
masamem Temneparype H Ha xpirraxmoj Temneparypit (3a Bogy 374°) nocraje jemunca myna. 3a 
Bogy Ha 100°  ammo: j H2O1 -I- 9,7 rocaA = (H 10). flpx npenasy nape y Tema= Hmtnaja ce 
Hera xonisnma TonnoTe. Ksbymana Bona He mace ga ce 3arpeje imam 100 °  nog aTmoccIncialm 
njarramcom, jep ce csa cymunHa TOIMOTa xoja ce •goBass, Tponm Ha Hcnatausube Tpe6a, npa-
Kerma na on CMEX mann= TemHocrn BOjja ce oginacyje najsehom TOILHOTOM HcnaPanausa. 

13) ,Itenelbem BpenHocrit TOIUTOTe Hcnapanama Tetmocm ca H4HOM monapHom 3anpema-
HOM (Ha HCTOj TemnepaTypH) go6Hja ce ElpH6HHHaia BpegHocr TaK03BaHOT YMYIT4OPMCZ lfatlona 
Aare remsrocrH (P), Hoja mate na nocnyam Rao mepano CIL= Be3e immeby IfiCHEIX monexyna. 
Hanpnmep, 3a BOEty Ha 100°  monapHa 3anpeauma je 18,8 CM a P = 9,7 : 18,8 = 0,516 rocaAl 
cis. IlpH npeBobelby ose Bpegaoc-ra y jegamine apitracxa noMOhy mexamamxor em3Hsanarra 
Tonnore (1 KicaA = 427 kegs = 42700 was) naje 0,516 • 4270 = 22000 xa/casi = 22000 
flpeMa TOMB je pirapibit HanoH Hoge spit° senax. Barn 36or Tora je mega CHOCO6HOCT' 
ca§aja lb a moms Mania. Orpomna Beta= APyrax TemHocra ana yHyraplbx Hanos pens og 
2000-5000 ar, Tj. MOTO mama Hero Rog none: 

14) Axo ce Bona ElaHtTbEIBO OCH060,11H on pacrsopeamx EaCOBa, a 3aTHM ce passomepHa 
3arpesa, myBajyhm je on noTpeca, TO ce nonce nocriiha TemitepaTypa BMWS 0,4 100° , a na rapes TOMB' 
saga He nine ga Hrbyma. Axo ce maim nperpejaHa soga npomema, oHa ogjegHom no-
mmbe 6ypno na xmyma. Hpalcramno je nonum 3a pyico na ce Bona nperpeje go Temnepatypa 
113Hail 200° . flojasa nperpejasama mecro ce cycpehe zrpn Kibymmby pamnpurrax regiment — one 
y TOM cnymajy Hrbymajy „HemnpHo". ,II(a 6H ce cnpemano uperpejasame H nojaBe Be3aHe c THM, 
remnocra ce noHexag gogajy spno Tame („xtusanapHe") c-raxnene uesmiute, jep sa.snyx xoja ce 
y mama 3agpmasa, noTnomame pasHomepHocr lubymmba. 

15) Axo ce Bpno macra Bona xnaml, myBajyhll je nasubaBo on narpeci, ona ce mome 
Tj. mome ce trocrahH TehmepaTypa Henan Hyne a ga ce He crops neg. Arm ce Taxsa 

npexnabena Bona Hans= y Heera6turHom c-ramy — axo ce y my yHecy xpacranitha nena 
(noHexag ce cano a:Jimmy/rum) oHa ce onaax crBpmte. lipalcrwmo je nomno 3a mom na ce 
no6Hje reamepaTypa Irpexnabelba soge go —72° . 

16) Hon o6HInutm ycnomsaa crane Temite none je cra6Hnlio. Hanperritn, npexnal)eaa 
HAH nperpejaHa Bona Hal1a311 ce y TaK03BaHOM MeTaCTa6HHHOM CTalby. OBO je OKa-
pawrepacaHo Tame, IIITO je ono caa no ce6H man,e-same CTa6FL7010, aim CC ona CTa611.11HOCT 
naxo melba nog yrintajem Hexxx clxacropa. Axo ce =MICAH maryc maja je Bpx mano ogcemear 
napanemio 6a3x, mina cra6aimo cruse ogronapa HoHycy KOjH croja Ha ceojoj 6a3a, a meTa-
C126HJIHO — OHOM KOjH CTOjii Ha CBOM Bpxy. 

17) Mans cnenaulatmfm manna nega ytTIOBJECHa je THMC, twro y iberoBoj xpacrannoj 
cTPYHTypH nocroje 3HaTHe IIp83HHHe. KplEcEanHa crpyttrypa cacroja ce on BCHHIGIX mecroyrao-
HHICa c.actarubemlx on aroma Exceomma xoja cy mebyco6Ho BC3aHH nomohy BOEEOIEHMHEIX nena 
[d(OO) = 2,76 A]. OBH mecToyramenta (K0jH ACJIHMIIMHO um.* 3ajemustxe amine) =Hobe 
cy BC3aHH jegara 3a. npyrn nomohy BOAOHIEMEMX Be3a. Ycneg Tora je CBaKH BOJEOHHIC Be3a11 Ca gm 
KHCeOHHKII, a csaxx KHCeOHHIC — Ca liCTHpH BOAOHMKa. 

18) Kao nog Hcnapasama, TaK0 H Hint Tommy nena TemnepaTypa ce He game H3HaEt 
0° , jep ce caa cymmma 'mamma Bo* ce gosatm cnarba, vomit Ha Torubelbe (12101140844-  aranlibena): 
[H10] + 1,4 locaA = {H 20}. IIpa capaaaamy Bone ocno6a1 a ce EICTa KOMEMMEM TOILTIOTe. 

19) H3 H3HOHMHOr Elp0H3HJM3H, ga npH TOELTbeEby nega (aim cHera), aK0 ce MORA H e 
goBogH Torsion, TemnepaTypa ce mopa CHH3HTH. j.(8 je Taj 3alubymax TamaH, mace ce yBepaTH 
Ha raj HatEHH, urro ce mana KOJIHRHila caeca nosmje anRoxonom: ycneg crBapeba pacraopa Ha-
craje 6p3o Torubmbe cHera xoje je ripaheHo jaxaM xnabemem TemHocra. nouns ce npa mennuby 
anxoxona ca TemHom sogom cmema npamerHo 3arpesa, TO je xnaheme Koje ce OHMS Hp! pacri3a-
paiby cHera_,_ ycnoarbeHo 6am meromm Tormerbem. 

20) KOHIEMHHa TOIIHOTe, xojy je noTpe6Ho yrpountra 3a cy6namanajy maTepHje, none ce 
TonnoTa cy6nHmagaj e. Hanpktmep, 3a jog maw: [J 2] 15 'mail= (J2). Kao Tem-
neparypa cy6namaugje (T.cy6n.) c.maTpa ce mass Temneparypa Hog Koje HanoH nape maTepHje 
KOja cy6nammne goc-rmae 760 Ns aulmmor cry6a. 

21) Kao urro ce MEM H3 came 95, y geay gMarpama twin ogronapa noc-rojamy jegHe 
4Ia3e (remHe Bone), y Tatum 3 mory ce no a3BecHe rpamute Elp0H3B0.1bH0 melbaTa a Temneparypa 
H marritcax, a ga ce He nopemem cra6lumocr re tba3e. Kao taro ce o611mHo y Tammm cnymajemala 
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9 IN AV 

Ca. 103. Amjarpam CHUba Ho- 
me non yxrpasacwooa warm- 

cmama 

104 

roaopa, cacTem y Tax= 3 ama m s a diadem tao6oae. Y Tatum asc, HOPS' °WO/Mpg cva6annoi 
paanorema naejy as (wine BOAC a nape) MONCC Ce, Be yourranajylim °By pal3H0TCHty, npo-
MOM° merbaTa canto jemall dmurrop: unu mmilepaTyps uAu minimax. Onpe1)enoj npoaena 
joAHor oA mamma ycnosa y mom C.Tylsajy omrosapa noTnyao ompeljeaa (oArOilaPaiYha KAPOK-
ToPY nose AB) .upomema Apyror. Hpeata TOM, Osai =mem Hasa caaso je A a Crenels 
60Ae. HajmaA y ratmcm A, 6e3 nopeMehaja sa 	xapaxTepacTatare pasaaneme cue TON Ode, 
me muse ce npomeminm nu TeMnepalypa, mu spume= — speaut,rome je y ono) mum 6poj" M-
ums cno6oAe 'emits Hyns• 

22) JIm 6a ce ;mom= yoranTamo, noTpe6ao je Yaecra join Wield o hpoiy xusiorutumraa. 
Bpoj somnosearra je aaj ma H. n 6poj IsaTepaja xoje ygecTsyjy y ,claapuby excreauf, a mix 
je morpe6as Aa 6u ce M0120 H3p83HTH XeMBOOK (*TSB OBBX 4432. Bpoj scommommarra 32 as 
je,Amas je jerommwm, jep ce camas came cbase H3r2OH989 jemsom imam '4)0PPAY.90m i. Ha(. Y 
Homanmxosammjem cnymajY 9a  PanHol'enaul ca"TealCaCOs - Ca0 CO, 6poj itomnoaearra je 
jemaax Asa, jep yammajyha ma xoje Bem maTepmje Rom yaase y pasthremy, mono ce noaohy 
BMX B3p23HTH cacram cmaxe cease (y mom cnytrajy Mmaso Ape mapere•-- CaCOs  a CaO — a jemsy 
racosary — CO'). Taxo 

32 HOMHOHLUTTe CaO B CO2 H/29210 (C20 + CO), CaO, CO2 
CaCOs  a COs „ CaCOs, (C.aC0s—00s), COs 

 CaCOs  a CaO „ CaCOs, CaO, (CaCO3--C-20) 

Yon= y cnymajy pasaarenanix xemacxas mots= 6poj mammon je 32 jemmy masa 
om manor 6poja marepaja xoje vase y jeAnammily ,peaujjiaje •  

23) Bpoj 41232, CTelleHa CJI060,1:12 a HOMBOBCH2T2 ma icor pasaareamOr, =Tema sews 
je fipasuAcus Oasa (1116c, 1878 r.). Axo cy cnO3w s ycnosa Mix grimy sa mutt pasaoreace 
camo TemnepaTypa H mparnicasc, TO Ce OHO mast= MO= avast= Ha cnemehm ma lam; 6poj 
creams cno6ome aurae 6poj 4a3a jemsaic je 6pojy xomnosearra same msa. 	cxpaheso: 
C (13 =-- K + 2. 

HoMohy rrpasmna dam, momemo, axo cy amine mse ,AcapaxTepacraxe =cress (6poj 
dam, =nem cno6ome HHH xomnoaesuna), 0)Vala 0SPeSETK Tpehy. Hanpamep, oApel)yjyha 
6poj mama cno6ome no 6pojy clam 8 somaoHeasra, mo6xjaMo (cn. 95): 

92 TaliKy 3 	 C+1=1+2 C = 2 
32 =rug OK 	C+  C+2=1+2 C= 1 
3a Taw A 	C+  C+ 3=1+2 C= 0 

Ha cnumaa SWUM 112.2838/20, Aa paisHorematu =rem CaCOs  Ca0 + CO, mut canto jemax 
cream cno6ome (C + 3 = 2 + 2). Cacrem might cy creneax cno6ome, jensaxe wan, way ce 
aonsapujaalsa, as C = I moaosapajaania, sa C = 2 ,M1141PlijaRrati WM. 

24) Chain ofalmor nema no BCH210114 
apinscamma mory ce Ao6unt join Apyre rberose 
mombsommule. CJUlla 102 mats* amjarPaN 
mama some sa sacoamm upanicamma. PRHCIO,  

-. 40 -0 0 A7 40 00 
Tenneparype 

Cn. 102. .11miarPam masa some 
HOB BC211101111 mamma= 

4 

j  
ak a 

Cow* 
revere 
JIM 

cut 
se 

N 1.10 • to 
r tin 
W ,I3 

6pojesa na maw osaaziasajy o6nacrm =Num= paanagsTax °Wawa 31eAa. Ha maw cy 
HOC Aare Bascom cHemaubspnie rename, xoje cy y CBHM cnytiajeanita, Oimst Armor aema I, 

e h e oa ie.ngnase. 
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§ 5. Y AOZC1 (code y-fipsspodu 
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25), Tex &MUM° HegasHo je excnepHmeKranno yrsphecco, ga no join Hamm npirrn-
mama nocrojm H neg VII. 06nacr y Kojoj je °Ha mogmclancaumja cra6Hana SHAH ce Ha calm 
103. Tpojaa Ta'nca y mammy neg VI — neg VII — Te'ma Hoga Hamm ce Ha +82°  H 22 ximage 
asT4. llocrojame nega VII 6Hno je npaheHo go npamcxa og 39 xmbaga atrt, xaga ce off To= Ha 
+ 192° . Cneuttclnimaa Toxin's osor nega cxopo je jegHaKa 1,5. 

§ 5. Ynora Hoge Y nPEPHAR. Y nolcency nocrajaii.a 3CMJI.C, maga je •TemnepaTypa Ha 
HAHoj nosputiunc gOCTH3aBaJla HCH0.3HHO X.H.1baga cTenesca, og BOAOHHHa H ICHCCOHNICa HOW.= 
ce crimps= Bona. ;lama HcTopnja 3ehubccHe xope je TecHo He3aHa ca BoAom. MHHepanci, nocranx 
113 TetiHe pacrorvbeHe mace, geJIHMHIIII0 cy je yx.ibytnum y csoj xemitcRic cams, a genHmHzuco 
cy je, MYBpCHyTH 130A HenincHm JapHTHcmom, 3agpacanic Rao BogeHy napy (3ajeiuio ca gpyrist 
racsmcma) y o6nIncy pacrsopa. Axo ce napme rpamrra, Hanpamep, 3arpeHa H3Hag wor, OHO 

H3gBaja racose IcHja je 3anpemma muoro nyra Beha of HAroHe concritene sanpekunce, npH meaty 
Behn geo THX H3ABOieHHX racosa jecTe HogeHa napa.* 

IIpa gam.em xnaheiby 3emnAcHe xope Bona, moja je ocrana Hese3aHa, npanna je y Tema° 
craibe H nompHna oxo 3/, gene 3eM.TbHHC nospuinne (510 M.Th. KM =). OrsopeHa Tonna mopa 110- 

enymuna cy Rao cpegusa 3a nomerax mamma: Gam y Hausa, H3rneAa, crsopHne cy ce H y Tway 
Ayricx reonounacx enoxa pastacjane npHe rpygmaxe B(HBC matepHje. Aoutcmje je Hamar gem-
MIP1110 npemao Ha HOMO, aim je Hogs ocrana rnatma, 3a Hseroso ogpmaHause Heonxogaa, ma-
TepHja.  

IlenoxynHa ROJIHIHMa Hoge Ha 3CMJBH Helm ce Ha 2.1018  111. Oxo 3/, OA ose HOJIMHHC 

HaJla3H CC y MOpHMa H OHCaHHMa. Og octane 3/, jegan penaTHHHo Ma= ;leo ,a0J18311 Ha BOAy H 1 

AtrA Ha 3estam H Ha Hogeny napy y Sa3gyxy, BehH nax geo yYla3H y CaCTaB 111BpCTIIX maTepsja 
semnsHHe xope. 

TnaHHH geo (oxo 23 MJIH. KAS S) maxim Hogs 3eMJbIme nospunnce Hamm Ha =Hese mace 
RonTHHeHaTa (yrnamcom Ha repwropHjH AffrapxTHKa H rpeHnaHga). RonmacHa Hoge pexa 
ii3Hopa H3HOCH yxytaco camo ma 250 =NAM KAS S . ripH6IIKHCHO HCTO TOJIHHO Hoge A0.1111311 H .Ha 

Aeo je3epa. Armoccbepa cagpmac oxo 13 =maga *Ate Hoge y ()balmy nape. Axo ca6epeMo .cBe 
carrxe Hoge Ha 3eM.Tbli go6Hhemo npu6imuaso AVM. 'KAS S, Ti. monumuny moja H3HOCH CB= 

2% OA mace Hoge oReaHa. 
, Y Toxy Hama no3Hancx reonounucx nepHoga xonamma cno6ogHe Hoge je ocrana npii-

6.711DICHO Hcra. Maga n TeKy Hem npocxecH y Koh:ma Hogs cryna y Tpajsa jegmbeam, max 
nocroje H o6paTHH nponecH Koji' KomneHany osaj ry6wrax. Y gy6sHcxxm cuojemuda 3CMJblaHe 

mope, yam); xemacKirx peaRuHja xoje TeRy Ha sHcolacm TeMnepaTypaMa H HpHTHCLIHMa, crHapajy 
ce ..jysemunce" Hoge, xoje 3aTHM H3na3e Ha noamnincy y o6iimcy Hpyhmc H =gam HaBoPa• 
H jegnic H gpyrn ce mory crsapaTH cc Ha pampa 0611111INX nogsehunix Hogs H memo wpm pa-
CrsopeHe COBH H racom. 011ga CC OHH Hamisajy MHHepaYMILM H3B0pHMa H ACJIHMIPSHO CC IFICICO.• 

PHLIIIiaBajy y mcummuccxe cspxe. 
&MUCH TOHNOTHII HaltaNKTeT BOAC (11pH6JMNSHO 3300 nyra sehn og TOHNOTHOT  mana-

mama Hamm) ogpchyje ynory oReaHa y nornepy lame. Mobne Tonne H xnaHHe crpyje ycnos-
masajy mummy OH= ACROBa KOHTHHCHTa nopeg KOOK OHM nparsimy. Hanpsmep, HARMS &pone 
je TeCHO He3aHa 3a roncpcxy cTpyjy,  xoja 1.1NHOBCICOM crpyjom (25 AVM M. Ha 28°  aarpejane sox 
y cexpigH) HOJIL3H 113 MOCC1111CaHCKOT =Ma, =MC AT-114111TM! OKCIIH, 06H:311311 o6any Eurnecice 
H HOpBeLIEKC H ry6H c.e y CesepHom rlonapHom mopy. IBCH 3aBpUICTISH npona3H xog nonyocTprai 
&UM. 3axsarbyjyhH TOMB MypMaHCHO HplICTaHHUITC CC He cmp3asa, gOK ce,' 3H*THO jpiciacje 
JleuacHrpagcmo npHeramnirre 3HMH 3amp3asa. Mara mntama 3anagHe Eapone npoy3pomosaHa 
je 6am rimajem roncbcRe crpyje, xoja y Toxy gene ropmne npoHocH oxo ibeHe o6ane minim 
mace Tonne Hoge lc* y6ntuccasa onrrpincy TemnepaTypinax npomeHa. Cynparso TaKBoj „mopcicoj 
WHOM, ,,KOHTHHeHTILITHEI"  ICJIHMa 3tMalLa YAILlbeMIX OA oKeaua, oKapaccrepHcaHa je =vox 
npomeHom TemnepaTypa y wig jegHe TOAHHC. H3 HCTOT y3posm — Henincor TOHNOTHOT Kamm-
Tyra Hoge — pa3m4xa y TemnepaTypH gaHa H Holm, xoja je apno °imps y 3esus8ma ca miasmal-
TaJIHOM KMHMOM, nocraje cxopo Henpmmenca Ha ocrpmcma OKeaHa. 

PacTsapajyhm racose armootepe H npenocehm NX crpyjan.HMa Ha Heass:a orcrojama, 
OKeaH 3ajegHo ca Herpomma Hrpa ynory perynaTopa cacraHa Ha3gyxa. Y TOM nbr.nem je spas 
BaNGla BaCTOBa ynory y ogHocy Ha yrJbeH-AHOKCHA HO* CC y mealy MUM= npH6mincHo y 8 
nyra Behoj HOJIMUNIN, Hero y aTmocct•epu. 

Ycneg Hcnapasama, orpohme !commune Hoge cHaRogHemo npena3e y aistoccbepy. Omni 
4HpeccrHor CTBapalba nape Ha CJI060AHOj HogeHoj nospintunt MUM, pexa, je3epa H AP., sa osaj 

* 0Hge H y AalbeM H3narathy gale reoxenuccxe npeTcrase o npsHht cranama Hcro-
pHje 3ChUbHHe xope ogrosapajy HBaCWIHOi HOCMOTOMPIHOl TeopujH, npema xojoj CV 3CM.1ba CTB0- 

pans og ycHjaHe racHe mace Koja ce onancyna on cpina. 0. J. IIIMHT je 1942 r. nompeHyo Teo-
pHjy ersapassa 3emze og magic= mectmca npaunine ya game IbC110 sarpescube Ha pimp' pacna-
gams pagicoaRTHHHax enemeHaTa. reoxestacRe npecTicHe lc* osToHapajy ottoj HoHoj Teopmja 
join Hwy pa3paheHe. 
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106 	 IV.. 130601114K. Bodo 

npulec 'Denim magaj HMa HMCHBOT 6autama. Hanciamep, wawa 6pe3a nomOhy caor aopem 
H3BaagH H3 3erasbe H =napalm ca noapname xmauha OKO 70 BeApa BoAe meaao. 

Blum je HapaqyHaTo AA ce Ha 11CH0j 3=11111RA ions TOAKUMC Hemp= 380 'amp 
KAg3  Bone. Bonena naps Ho* ce 11a3H y aaatepcy (nopeA YITheu-niumenna) 111Fa orposury ynory 
y Tonnomom &matey 3enimme nospunnie: oat nponyinra Ha 3eMJby Behx ;leo Cyatteatx 3paira, 
anx y 3HaTHOM crenaty 3anpautria o6pwr110 Tonnorno apatiabe 3CalThe II Ha Taj Hamm narnomance • 
joj na calm:at criojy Tommy. 

Hana3elat ce y roptratm xnajuw cnojantma lawn, 'sonexe nape re xonnensyjy y arm 
icarobinte (pajamerpa 0,001 — 0,01 .4im), icoje crsapajy o6nane. IVemearrajylut ce 3ajenno car 

CTPYlalbHma, 011H onnoce sony AMMO OA MCCT11,11006HTHOT iicnapaauba H Ha xpajy 
je opahajy 3esubn y cannicy 'aline mut alert. 14.3pawynaTO je t  at 6n nenoxYlota traumata -  rcs.. 
=amber, sonenor Tanora nvexplina nem 3esuratay ,notrry cnojest sone Ae6name on 74 tte. (now 

xonnonauxja itenoxynne snare xoja, ce Hamm y armocdiepa AILACI cnoj CaMO OA 25 Acti). 
raIII icoma ontoryhyje pammthe HCHBOTII cxopo Ha 11e.R0i MBOCTOi 30111.1111011 

Y nojennines CyBHM o6nacntma naxony ynory ppeyonmajy Ha ate pexe Koji ce crsapajy on coera 
rnettepa sHCOKHX mamma. 14cxopronhyjyhm Stony OBIDC perta H ripintabyjytat BeUITIIMKO Ha-

BoAmastufie, story ce moment orpomne.o6nacnt nycnnbe, Rao two ce To H Mot y CCCP, Ha 
npastep, y Cpentboj Aanjn, me ce nomohy seinTalmor itycni*e speTsapajy y 
6oraTe 6anrre H nastrunt norm; C npyre crpaae, pexe story nave acopucre neThijame orpormax 
xOnalsnia eneraptsine eneprnje. Taro, nenowyrant. x3pawynant aneprerarn sacra nwrcr perm 
CCCP apesamtnamt 200 )(Elia. Max H npno seance Kjy6ionescia H Cansurrpanata xtApo-
enewrimnma cranium tame canto 2% on osor scarnuorrera. 

Hanajyhtt Ha imamate macitse, none lama ce nenxstmuto 3anpaasajy y ISEDCOBHM 
nyicorimama. 3xmx, nen Rojo ce crsapa. npo cmOsasaiby sone =pin ose , npurrone, pamsamyje 
crate H y Tony sexosa npeTnapa me y robustly rapmanx. Hana3ehn ce no cranium nejcrsom 
Bone, sa3nyxa H npomene TeMnepaType oBa naplan ate ce sane n some npo6e. Kum ictsname, 
03 1HHIC cse pacrsopmnse cacranne =nose onttoce nx sajenaS ca cycnainosamtra nepacrsope-
num Itecianama (yrnasnom necax H ram) y pexe..0sne ce cycnennonane Itecrinte pacnopehyly 
no cnaraclowntoj Tolosa, ups() ce ammo necta, noic ce rime name game

' 
 Ha contm mecrtima 

me je TOE pexe enopxjx. Y Tony sexosa runic =pas pate crsapajy ce mohla minium necxa 
x vane, yenen "[era ce wasp Alto mace H calla peas ce npemetwra, ernapajyha ce6x nyT y HOBOM 
npanny. Ha ncytuenom crapom }wpm, notsube na CC crsapa !stoma SPADA H paantja cyso-
pest= sercraintja. 

Aso pa3pytuena. cram °CHM neaca . 11 mate canpard jou., , npyre nepaersopne cacrasne 
=nose, Bona xx Tanorm pacnopetyje no 114000D0j cnannIxtunoj TeMCHHH. Taro ce crsapajy 
nemoturra Hasa Korman= xonosa, nanprusep 3ThaTa: rberose cneunclatato Tone trecrinte Ts-
nonce ce 3ajentio c apyrninjam 3pnatta neaca, penwrinato 6nt3y stems pacnanatha cram II cral-
pajy paloose. 

Hajarnaje "'corium, cycnourosane y petmoj BOAR (TaK03BaHH HYD) nonexan ce cams* 
on marepxja neomconnitx 3a xcxpaoy 611.1balCa. Y THM cartajcsnma-  on napolorro BeJIHKOI• 3118- 
xi* nponehno Mamma& Pena, jep ce npwrost jeKaH Aeo myma Tanoncx no cYeclUntm mamma H 
nosehana ndaosy 1LROAHOCT. ,ro6po je II03HaTa y OBOM norzerty, narnaatep, ynora H3J111Balba 
Rona. OA Tora =Helm mutest H nosehanc npouoca vase Ha mtsanastn.xoje ce mate. Pent 
'tenor csera ymoce y mean ronnunbe OKO 15 'sill Tanora. 

Ha nyry xa meaty petnie sone npxmajy 113 Ba3ArCa anante xonrounte ymen-nwancarta 
Rojo je y craiby (3axsarbyjyhm xemnautm pealaajama), na pacrsopo pilaw mitheptunte Crate npexo 
Rohn nponaan pew() xopwro. Savo ce ca npn6nitscasarbem mopy nosehasa icampuma paersop-
panto marepitja y peIntoj BOAR. Aim je Ta KOIDIKHHa imam mobil stana x o6wcoo ne npenamt 
0,05%. Ynpxoc Taxostm pe.nwritsno stanom mamma= pacrsopenux CO314, pexe ynoce y mope 
rontrunbe Remain° MHJIHjappx Tons COM1. Itspattynaro-lei nanpoMep, na Banta ronsumbe yawn 
y Kaarojexo mope 60 MJIH. 14.1 pacrsopenta coin. 

Konntunta calm y mopacoj Bonn je smoro neha Hero y pettnoj. Y aceanoma je Ta 1CO3111- 
num npocetuto jennana 3,5%, a y maibe-same sarsopantst moptata xonntona COATI ce melba 
3aBHCHO OA KOHIHMHe petwe sone xi)* ce y puma y bn xransaracor nojaca y xome ce ona 
HaJIa3H. Taro, cantunneT Cpeno3emitor mopa Am-none Ao 3,9%, AOK cansuurret BanTwacor 
mopa H3HOCH DpI6nIDICHo camp 0,5%. lipHO mope CaAIDKI1 CaMO OHO 1,8% pactsopensa COAX. 

Mey contima means 31111THO npeonnatyjy xnopxnx R cynctorn Itsrpnjyma x .starneanjyma. 
Hpocetann enseRYap11m cacrao mopcxe none y Texantoons nponennusa mintuce 113 notbe Ta6nline: 

0 85,82 Mg 0,14 Br 0,007 F' 0,0001 N 0,000010 Ba 0,000005 
H 10,72 S 	0,09 C 0,002 Si 0,0005 J 	0,000005 Fe 0,000005 
Cl 1,89 Ca 	0,04 , Sr 0,001 P1313,00002 P 0,000005 Cu 0,000002 
Na 1,06. K 	0,038 B opoos Li 0,000015 1. Zn 0,000005 As 0,0000015 
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Cm. 104. Kpe4a Ho4 auscpoaconom 

OCHat rope no6pojamix, oxen= mownn cxopo cse °crane xemacRe enemerre, ans y join ISM= 

KOJIHAIMULMa. Hanpumep, y jesmoj TOM! Mopace Bone HaJla3H ce 0,000004 ep Barra. HpOcemai 
KONHIMHS °prism= marepRja y oiceaRy H3HOCH 2 isepin. 

Hajrence pacrBopnatBx cacramm menosx raopcxe Bone Reripesznso ce ranoRce HS MO 

oReama. Hspagymaro je, na ce RR raj HatlitH rontunne TEUIONCH OKO 2300 . m.nR. sa CONN, ON xojnx 
mamma neo AOJI/L3H ma CaCO3. Ycnen Tors ce ersapajy 
MOINIa nexamura xpetukaxa H xpene, KOja apercramba 
HaTOMNBaBila•C OCTSTaKS MIUTOCKOHCKIDC myrarypa yrx- 
mynnx mopcxxx Recbysopmja lc* cy rpanxne csoj mown 
on icamAajym-Rap6onara pacrsopeRor y Bons (cn. 104). 
Mx ce osa new:Huns mory mama canto Ha peKarKBHO 

=HMOS MCCTHAS OKCINIS, jep Ha seism ny6anstraa, yore); 
noseha•a ROJIHMHHC plicrsopeme yriberre xmcennme, cra-
male= CaCO3  ce mokroso pacrsapa: Y mimosa ny6x-
Rama Apo °mama je noxpinteuo Rapomtrom opuemom 
ROM, xoja je, =next, norm= on neuena ape:mama 
epyrnatja. 

Yemen nomeptaba seaubme Rope, mopa cy y roxy 
semname ncropmje HC jenamnyr melba.= csoja mecra. Ha-
Swamp, iota y penarmsmo Auranom reonothicom nepRony 
csa jyRala nonosoma • Eriponocor Rena CCCP 6HAS je 
boxplesema mopem Roje je 3STHM apemno y csoje canamme 

• rpawnli. Ha CRIME HaRKH y CBOje Bpeme 6RO je noRpmeu 
Boom H 3anassx CR6Rp. Ha nospunntx mopcxor Asa, 
fa* ce mongrno, ocrana cy nexaunra xpelabaxa, xpene n NrA. H HN3 CHUMS je3epa, on ROHR 
ce jenau neo Belt °cyanic°, a npyrx join H name nocrojn (Kaausaco H Apancico mope, jesepo 

BacxyallaK aT.a.). Ha OCYIINHOM sopcmom pity y ToKy BeKOBa crsopxo ce.  cnoj nnopme. 
3ehube, Kohl je noxpRo maim-mane ranomc•a mexanannber mops. 

Hponecx ficyuntBarba Berrsopemix CASH= jesepa racy H y canannbe speme. Kao sapoxurro 
forrepecaRraft npumep mosce nocnymorra 38.11M3 Kaontocor mopit 1Capa-Bora3-ron. HcnapaBaHe 
sone c orpoMHe nospurince osor 3aRKBEL (18 xlin•ana ,cni) je BeoMa mirreamsmo, ycnen mera y 
Hera non= xpos ysamm a WHITICH mopey3 CBe Rose KOMitINHC mopcxe Bone. 3axsamYiYha 
OBOM upoxxecy, }co* ce Bpum y nay laubana MUM, can:worm kapa-Boras-Tons je moro nyra 

' Deist on canmurrera camor Kacrumcor mopa (no 1,3%). Bona Kapa-Borts-rona CaSplIGI OKO 

30% pacrBoyemoc CONH H IlpeTCTaB3ba jeKaH 1SKO KOHLICHTp0BaHN pacrsop•  na ce npx many 
remneparypems 'be mOnsaja ICIMICHUISH =KW (yrKSBHOM MLA°. • 10H10), ROW ce, Rana OTO-
milt, limos° pacrsapa. FInnycrpRoca excnnorratorja Kapa-Boras-rona je micas= morybs rex 
noon nerammor aporiaBase 311 Hera- Rapairrepmcnsatxx pamoTemca =M. 

.Benxecy iconwsmy pacrsopand COBH canpxce H HUN jesepa Ha jyroxcroxy Exponcicor 
nerca CCCP n y 3ananmom CR6aPY, rIpla memy je HAIKOB CaCTSB coin Recto BCOMS pa3NIONIT. 

flocroje jesepa .  Ron Koji= npeoRnabyjy xnopanft •  cynotarn, Rap6onarx, 6opaTH, hiarnesxjymose 
‘ronn NTA. 36or sesame Romsempaumje pacrsopenzx coin MUM jemepa cy mots= cRposmoce 
ease sa passithe xemmoce manycrpmje. 

§ 6. .BonermxnepoxcHn. OCRM. Hone no3HaTo je join knit° jenmbeibe Bono-
Him Ca xxceoHmom — Honoxit Hu ep o K CNA (H202). Y npliponn ce 
crsapa xao cflopesAuf Rpox3son npH oxcHnagHjn h111011DC maTepHja ca 

xxceomixom, H•erOBH Tparoun ce yaex Hana3e y aTMOCCIVPCKYLM TaJI0311Ma 

y coxonnivia Hem( 6H.Tbaxa. BonomnalepoxcHn ce nenniummo crHapa a y una-
meHy 3IIII£UbeHOT BOXIOHHKEI, aJIH ce npH xnabemy Hp0H3BOXI caropentuba 

• npenuru HenocpenHo TonnoTy crnapaffia Honomumepoxcnna on eneme-
Hara Hnje moryhe. OIIa ce moHce onpenirrH nocpenHum nyre.m nomohy 3axopa o 
itoucruamrawaisu 36upa troniAda -a Koji! je ompao X. X. Xec (1840 r.): n  e 

Y H H TOTIJIOTHH eitexaT HH3a cyx1.4ectimxiax xemg-
cxnx. peaxgnja jenHaxa je . TonnoTHom ecpexTy . csa-
icor 4pyro.r HH3a peaxgHja ca HCTHM It0 11eTHHM 

xpajn.Hm npoH3sonHma. 
Cyurnma oHor 3axotia 6Hhe jacHnja, axo ce H3spum • ynopebeibe C OBOM 

mexammxpm aHanorHjom: genoxynaH pan npoH3Henen Teperom KOjH ce cnyurra 
6e3 Tpeiba, He 3aBHCH Oj4 merosor nyTa, Beh canto on paarume H3meby nagerHe 
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IV. Bpaimutc. Boda 

14 xpajpie BHCHNe. Ha atria Haqllii genoxylum TOILIIOTHVL alxicar Hen xemmace 
pealavije 0Apebes je camo paamtmom TowPM c'TBVag* (c 0A -enemas) HAMM 

aaBpumax npowaoga H TIOJIa3HHX maTepHja. AKO cy cne oBe pentium nomaTe, 
TO je 3a H3pagyHasame Torummor ecbeala peamffie Aoaezmy Ce Att 36,apa 
TonnoTacTsapama 3aspinmix npopsoAa oppme 36Hp Tolisorracrimpama scum-

RX npox3soAa. Xecos 3aKOH CHTACH 'LleCTO 3a H3pagriasailot ,  Tonsonibr 
eibeirra °aux peastuija ROA icolmx cy Ampocnia excnepumelitailHa mePeifia Tenn& 
HJIH gas caCSHM Hemoryha. 

IlpHmemeso Ha H202  H3pagyHasaise ce mou(e ii3se0m Ha ocilosy-,pac.ma-,. 
Tpama Asa paansgura Hagisia crsapama acme: 

1) Hpernocrassmo, Aa ce npso6HTH0 rim cjeAmmasamy soAoluisa ca 	. 
OHHKOM crsapa,sommuisseposcHA ROI ce 3aTHM pa3Hal(e' Ha souy H Ma:0MM. 

Ouaa heMO mums ma Asa nponeca:' 

2H2  + 202  = 2H202  + 2x xxa.a 
2H202  = 2H20 71- 02  4- 47 mum. 

Tonnorini &Deur ose Apyre pealasaje mosce ce saico oApes;HTM excneramemastio.. 
Aso ca6epemo OBe AIX jeAsionme H cspanmio ucre gnasolie Ao6uhemo: . 

2112  + 02 = 2H20 + (2x + 47) lacars 

2) lipeTnocrasHmo, Aa ce npu CjeAMMMBanq BOX(OHHKa ca KHCCOHELKOM 

HeriocpeAHo cmapa soAa, curia HMaMO: 

2H2  + 02  = 2H,0 + 137 Await 

Homo cy HOWTHR H upajmai npoH3som jeAnasH, oHAa 2x + 47 = 137 xxa.4, , 
 (wane x = 45 KM!. Ow he H.6HTH TOTIHOTa crsaptima rpam-monexyna soAosulc-

neposcHAa °A enemeHaTa. 
BoAolissneposcHA cc Hajiiaicme gO6Hja H3 6apHjyhureposama (Ba.02), 

AejcrsyjyhH Ha osaj pa36nauceHom cymnopoim mice's:mom Hist yribex-Asoic- 
cHAom. YcseA pealauija • 

Ba02  H2SO4  BaSO4  H202 
 Ba02  + CO2  -1-1110 = 13aCO2  + H,0, 

Casapajy ce nopeA Boxauncilepmccam y Box! upasTwnio SepaersopHe 6araiY- 
moae CO= oA KOjlEC ce TetlliOCT HMO ocno6a1)a netoeibem. Y Tprosinty BOAOHMK-
nepoxam o6wiso AonasH sac 3% suns 30%-m pacrsop. °Raj nocsgium ce 3ose 
„nepiatupon" .4'5  

xIHcr soAoHinaleposcuri je cHpyriacra Temmoc-r cnenHilimpie =awe 1,5. 
Y TaHICHM criojeamma oHa je 6e36ojlia,. y Ae6einita Hma nsitswsicry 6ojy. giver 
soAomis-cynepoucHA — &JIM KIMICTAJIM "— TOHH CC Ha Hpu 3arpesamy nog 
06HMHHM ycnosuma OH ce pa3sauce, aims ce hioscd nog jaw) ChialbCHHM npirrucuom 
AecranosaTu 6e3 pa3niussa. 

BoAosuslieposaiA go6po pacvsapa mHore coins. Ca BOOM (TaKObe H ca 
aHROXOJIOM H eTpOM) OH ce mesa y MOM 9,1WOCHMa. IberOB pa36.g8Kces pacrsop . 

Jima HenpHjaTaH ,.,meranaH" yxyc. Koiniemrposair pacrsop °maps Ha Scum one7 
mime, spa gemy °lieges° mecro no6e.aH. 

OrpylaYlmia cbopmysii BOAosinineposcHAa H 0 0 H nosa3yje, ga cy 
Asa aroma luiceoHHua, Henocpemo se3aHa me4y CO6OM. 	sem um* jolt 
npema Tome je geo monesys Hecra6Hnau. AOHCra, timer H202  mosce ga ce pacname 
c e1CILT1031,1j0M Ha BON" H HMO:MARK. Y pol36.saucemm soAeHum pacisopuma HO-
Aoinualepomark je mHoro nocrojammju.6•7 
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§ 6. B000ugualeporccua 	 109 

BonomxnepoxcHn je j a lc o OHCHAaLLHOHO cpencTH o, Ti. 

naje naxo cnoj cynHanw (y nope4mby c noc-rojamijm jennimemem — Honom) 
aTom miceomma. Tax°, neje-mom Imc-ror, na gat( H 65%-Hor H 202  Ha xapTHjy, 
crpyroTHHe H npyre 3anan.Hne maTepHje one ce 3anane. IIpaxmlwa npHmeHa BO-

XIOHHIaIepOliCHAa 3acHHHa ce Ha tberomM oKCHRaIjnoHHM oco6HHama. 8  
3a HonoHHKnepoRcHn HajRapawrepHcrHLnIHje o K cHnanHoHo pa-

cnanaTbe moHCe ce cxemaTCHH npercraBHTH Ha cmeiehH Hatnm: 

H-0 H 
= >0 0 (3a oiccHAauxjy) 

H-0 H 

Mmoro petje, canto non AejcrBom HeHix jaxnx OxcHAaIHoHHx cpencTana, Hacraje 
penyxnHoHo pacnannibe BonoinficnepoKcHna: 

H-0 0 
= II + 2H (3a penramjy) 

H-0 0 

OxcHnaHHoHe cliyHHHHje icon H202  cy' jacHHje H3paweHe y icHcenoj cpenHHH, 
penyxnHoHe — y anxanHoj . 9  

BonomixnepoRcHn Hma TaKobe H spno cna6o H3pameHe K H c e n H H c K e 
oco6nHe. IIpn peaxnHjH ca ximpoKcHnHma Hexxx rderana crHapajy ce onronapa-

jyhH gieponuau Ho* Tpe6a npema Tome cmaTpaTH Imo c o JI H BO TA OHHK-

nepoxcHAa. Taico, HanpHmep, ca 6apHjymxHnpoxcHnom petuamja Hne: 

Ba(OH)2  H202  = Ba02  2H20 

Ca CTaHOBHIIITa monexyncxe cTpyxType, COJIH nonomualepoxcHna oRapaK-
TepticaHe cy npacycrsom nepoxcHnHor naHg a, Hojta ce cacrojH Oj 
Ana aToMa KHCB01111/01. KOB 110pMaJIIIHX oxcHna (II 5) CJIIILIBH naHau He nocTojm. 

To ce BHAM, am) ce ynopene, HanpHmep, cTpyxTypHe itoopmyne 6apHjymnepox-
cn,qa H xanaj-nHoxcHna: 

Ba 
0 = Sn = 0 

0 — 0 

Y sem ca mom noHamamem nepommna H Hopmanmix °Kowa upeMa xucenmaraa 
je paanntinTo — npHH pearyjy crsapajytm nonomix-cynepoxcHna, TAOK npyrx 
najy Bony: 

S n 02  + 2H2 SO4 = Sn (SO4)2  2H20 

IIomoky nporiasatba npon3nona peammje ca xmcenkuiama mosce ce Ha .rajHatout 
onpenHTH, na JIH je naTo KIICe0111411H0 jenxibeibe ilepoxattc HJIH HOpMaJIIIH OECHA. 

BOAOHIPIHH aTOMM nonoffinmepoxcHna mory na ce 3aMeHe He canto memom, 
Bell H ca maw Danxxanom lowenor KapaxTepa. Y nocnembem cnygajy no6Hjajy 
ce xlicennHe la* y monexyny HMajy nepoxcHnuu =fag H Koje ce 3ony ileplcuce-

Aune. IIpema Tome, oHe cy nepHsaTH nonoionatepoxclina (H CJIMIHO memy mmajy 
jaxe ofccunantioxe oco6uue). Kao npmmep mome nocnymorrm nepcymnopHa mace-
nulla, xlmja je cxemazoca cpopmyna Arra tome 3ajegHo ca cPopmynom cantor Boxco-
Hmcnepoxotna x HaTpmjymnepoxcnna: 

	

0—H 	0—Na 	0—S0311 
• 

	

O—H 	O—Na 	0—S0211 

	

BO/WHIM- 	 HaTpHjyM- 	 nepcyrInopua 

	

nepoicout 	nepOICCHA 	 KiiCeARBil 

Ba02 -F H2SO4 + BaSO4  --I- H202  

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



110 1V. Boaomoc. Boaa 

gonYae 

1) Aentisuonio cniapaibe 1120, y mammy. BoAomixa Harr* npw mebyco6uom cjemnba-
ipuby pampa= OH, muje je noermaibe Kato unrepstemapmix npomisomt peasurje, jlozawao 
B. H. KonApaTjes (1940 roA.). IloA yam: alma o6mutor, PeRaTHHHO , CHOPOr LTHibeHO lipostasoAa 
caropesmba, =soma H,02  nornytto ce pasture xi BOW x HIRZOROK. Arco Ce Y3aag WM= 
BOAOHHHa ynpanx ;smarm° Ha KOMINX next 01. silo Ce nposesoMt earopessuba 6peo mume), 
mina ce y Ao6mjelioj Tesmorru morY Amp:au Tparosm soAcmuut-nepcMccuus.. 

2) Y AOCTa senmmum xonueirrPansiiwsa Oto =moan° npotteumTa 	.) H202 ce Store Ao6insi 
IIpn AejeTBy B0,110HHHa 10. statu nascendi Ha MORMON= miceomut. BopoinuatepoitemA ce , Tassibe 
CTBapa 11pH 3arpepsuby R1MHCHOT muceosuma Ha 2000°-; !MA, yrimajest Tammor eueicipumuor npa-
Mbelba Ha cstemy BOROHMOI H 1434020HHKa otuud)eny Ha • —1POlato Aejrraom pripamy6inta- 

	

c-na 3palcoita HRH 030Ha Ha Boa. 	 • 
3) Ho reopnjm Bax-Enrnepa oxcmAmtsija paw= marpuja miceomatost sawn 6usa 

y Ape (Noe. IIppo ce craps nepoicomno jeAmbeibe icoje =Tim pear)* ca Apyroast -ger/Knott 
Te mere (rum Apyre) marepnje, moist ce mccummse, crsapajyhm Hopsuunut .oxcint. Ca Tont rite-
Altura, nanpristep, peapanija oiconsautje munca Teme Ha mai Haman 

1) Zn 	= Zn02 	 2) Zn02  Zn = 2ZnO 

,IIejrrsom BoAe ma turrepmemajapuo nepoxemmio - jemnbeit.e *mice nor ram CR06ORRH BOROHMK-
HepOICCHR: Zn02  + H2O = ZnO H202. Arco ce MaR0 iunnca y npaxy jaxo npomyhica y se-
mixoj 6outi ca manom HORWIHHOM BoAe, a =KM ce Telmer nponeini, mina ce y diturrpary miry 
)101Ca3aTH Tparomi BOROHHIalepOICCHRa. 

4) HopeA paanartuba Ba02  ca micemmasta y Teximusi ce jout ynorpellbasajy cneAehe 
meroAe ilp6mjappa H 202 : 

a) eamitmja masteby BOAORKKa in statu nascendi H HHCCOHH.Rt. 
6) aanaratbe nepcymnopne micemise soAom H 2S202  2H20 = 2H2SO4  H 0 __,_ 3. 
5) Aymova 3arpesamem Ha 60-70°  3%-nor BoAenor parrsopa mome ce xolutenTPaltmla 

aoAminn-nepommAa nosehaTn Ao 30%. Ilourro ce BoAmumx-ngpoxcut paanamce. spit 3arpepaiby 
Hala,11 70°  TO ce aa Ao5mjame xonnorrpopamijir pacrimpa 3arpepabe mopa BpULBTH UOA Or- 

npmnicmom. Taxo, npvi 15 MAI zips° -(ripm6ammulo Ha 30°) yrnasnom ilecrarmane BoAa, 
a PaAa ce TemnepaTypa nosmcx na 70°  y geCTILTLAIWOHOM cy.cy orraje jaxo mointeirrpOnax pacrnop 
BoAmuncnepoxcima, 143 'cora ce japaim xnabeibem m3Apajajy 'berm's' 6enm xpmcranit. Mopa ce 
nmissenrrm, Aa je H202  spa° amok° upeointa4mimby. Y •nocnembe pee jam) i(mmeirrpoirmi 
sortomumepoicom nommbe Aa }Isis BeRHHH TeXHERRH 3Hallaj. 

6) liporroptia erpyirrypa moneicyna H 202  je Aoc-ra cnomcepa; ne3e 0—H 	= 1,01 A) 
rpaAe ca pe3om 0-0 (d = 1,48 A) yrnose oA oxo 100° , upti memy Air Be3e nose y jeAtioj pa:amc 
a Tpeha je upti6nmunio mopmanna Ha iby. Monett-pi sojtoinuniepoxcno je ileum jama nonapau 
of t monexyna noir (Aymoma tperosor Alumna je 0,44 A). 

7) YHORHRO je minutin pononmorpoxciut, wont's° ce OH cnopuje pa3nauce ppm tlYBall.Y. 
jemnbeiba imam Tennant men= (Cu, Mn x AP.)  Cy Hap011HTO aKTHBHH Ha0 KaTaRM' 3aTOpH pima-
raiba H202, ups memy npastenio tiejrnio mmajy max TaKBH He3HaTHH ibHX0BH TParOBH Koji" ce 
xe mory allaHHTIPIKHM 'wrest unpricrno ROHa3aTH. „Eta 6H Ce OTKROHHRH OBH MeTaRM, BOROHHH 
riepoicctiAy ce =term Aortaje Rao „cra6mm3wrop" man° (peAa I :10000) marpidystimpoilmataTa 
— Na,P207 . Rao Ao6px cra6nni3propm H202  nomaaane cy ce Tamorje H nexe opraxace mareptije 
(auerainunm, mompahna xmc.emma H AP-)- 

CaMa no ce6n, amanita cpeAmia mar  neAa ne mamma paanaran.e BoAmmiatepoiccPuta, 
anti omoryhyjy tberopo marmots° pacnagan,e. Himpormn, Karim cpeAmita OBO pacnaAmbe ore-
:masa. 36or Tora ce pacrnop H202  merro 3aKHCeRli MaROM KORIMMHOM H2SO4 . Pa3naraibe Bo-
Aomninepoxcints utte 6pHce Rpm aarpeamby H na cperorni, rui npeMa Tome ce mopa *Tynan( 
Ha mpaxmom X.HaHOHHTOM mecry. 

8) Bormmumeporciig ce ynoTpe6sbapa y mot cnymajeamma mays je noTpe6no oxemgm-
car ca noppiumne Remy marepmjy K.* ce penanuano •namo pampa. jam pa36naucen parrPop 
H202  ce AocTa yuarpe6.1basa y memultum 3a ricampaibe rpna H pans. BoAinnumepoicom CnyHCH 
Taxobe 3a 6eibeibe amine, pora, enonose Poem, tcpana, nepja HTA. Y !mutt °sum caymajetrama 
ox pa3apa 6ojeHe marepmje, a amp° H tie oinrehyje marepmjan mon" ce 6enm. 

9) PeAymmono paCumpabe ponommicriepoxemAm saeTaie2 HanPHm!P, y  nPHeYcrBY ePe6P0- 
 . mama: Ag20 11202  = 2Ag + H2O + 02 . Y cymnum, atianorno HAe H %emir peatantja 

Ca 030HOM (03 + H202 = H2O 202) xao ca icamijym-nepmanrairrost y micenoj cpemuni: 

2KMnO4  3112S0, 5H202  ;SO, 2MtiSO, 8H20 + 502  

Osa peammija mum_ sa xpainirranimm omtetunimbe soAmuncnepommAii. 
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V. PACTBOPH 

§ 1. Amenepant ancTemn. Axo je Hexa mareplija y BHAY meoma MaJIHX 

llecrHIja pacnonerbeHa y Hexoj npyroj marepaijm (cpenHHH), mina ce Tama cmcrem 
3ome A H c n e p c H H M. 3HBHCHO 0,E( arperarmor cram pacnonemeHe marepHje 
14 cpenmie mory TIOCTOjaTH cnenehHx 9 THnoma nHcnepanix cmcrema (r — raco-
BHTO cralbe, T — Tetmo H LI — MBpero; 'ipso CJI0130 onromapa pacnonerbeHoj 
marepHjH, npyro — cpenHHH): 

1) r + r 	4) F +T 	7) r 
2) T + r 	5) T + T 	8) T + 1,1 
3) q + r 	6) xi + T 	9) 1-1 + q 

Hajmehri 3Hamaj -  as xeMHjy Hmajy niwnepcmi clicremm mon mojllx je cpenmHa 
re=ma cba3a. 

Oco6HHe nucnepcmix cHcrema, y npmom perry imixoma nocrojaHocr Emma 
3amlice on niimeH3Hja pacnonememix mecrana. Axo cy ome spa° minim y CpaB-

lbelby ca nlimeH3Hjama monexyna, mcnepcHH CHCreMH cy HenocrojaHm m pactio-
AemeHa marepHja penannsio 6p3o ce Tanomai HJIH, amo je nut.= on marepmje 
cpenme, mince ce Harope. °swam mano nocrojami wicnepcHH cHCTeMH ca pena-
THBHO xpyinimjiim pacnone...ibeHlim gecnimama 3omy ce cycilemuje. 

O6parHo, atm je pacnonemelia marepHja calla HambeHa no monexyna, no-
6Hjajy ce meoma cra6H.IHH CHCTeMH, RojH ce He paanmajajy Ma npH HOJIHKO nyrobt 
crajaisy. Taxim ce elicremm Ha3limajy monekynacum pacTmopHma (o614gHo — npocro 
pacOsopuma). 

Haj3an iiHrepmeniijapay o6nacr 3ay3rimajy TaK03BaHH KOA014aH14 pacisopm, 
y 140jHNIa BeJIHT-1HHe pacnopebeHlix 9ecTHIja croje H3m4y BeJ114t1Htla =merlins cy-
cneH3Hje H monexyacmix pacrsopa. 

Mana Hema caul:mix rpamina H3Mel)y OBHX o6.Tracrii, max ce 11p116111014110 

momm y3eTH, ,r(a cy cycneH3Hje CHCTeMH ca mecninama, Emije cy nomeH3Hje melte 
0,E( 100°R.1., a monexynexx pacrmopH ca niimeHmijama M31BHM on mi. Ilecrimie 
mehmie cycneH3Hja cy BHAJbHBe 61in0 npocrlim OKOM, 6Hno nomohy mHxpoexona 
Ouija je rpamina BHAJT314BOCTI4 oio 200 mi). Malbe liecrmie 140.110H1111141C pacrsopa 
mory ce B11,11eTH nomohy yarpammxpoemona, mojH Hal% nonyinra na nocmarpamo 
0,11614ja1be CBeT.TIOCTI1 OA o6jexara numelimije no 2 mp.. 1,2  

3amlicHo on arperarHor cralba pacnonmeHe marepHje, nucnepcmi cacrema 
ce mory nonemirm Ha cycneH3Hje H emyn3Hj e. 11pBe ce no6mjalY , 

 amo je pacnoneJbeHa marepHja limpera, npyre — axo je regna. Y o6a cnygaja cm= 
crem je npH HCTHM ocrangm ycnommma yrosnixo maibe cra6a1isii, yxonamo cy mehe 
nmcnepromaHe mecrimie H ymonamo je meha pa3niima cneimi4mimmix Texan's pacno-
neibeHa marepHje H cpenime. 
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112 	 V. Pactroopu 

CycneH3Hje Hrpajy Emmy ynory y npHpoHH H Tamum. Taxo, Ho) a pen 
cupful yHex cycneHnoBaHe 	xoje, TanoweiiH ce Ha mamma cnopHjer 
Toxa, o6pa3yjy Hacnare necica, ramie H cn. Ha paaRMLIITHM ClleIRRIRIRHHM ie,xH-
xama  qecrium no'nma, Hanplimep, no6Hjaape 3.11.1TH Hampamem 
3JIRTOHOCHHX necxosa; cuenwimtmo Teme qecrune 3naTa oCraji npx Tome y ;wpm-
'alma, gm< qecrune necxa onHocH Bona. 

Jour mom° nehH 3Hatiaj nmajy KOROH111111 pacrnopH, jep cy ca mum Hemum 
AHOrli nponecH xojn ce nemaHajy y xcff314M opramomma. Bpno je Hemum H HiR 
xoBa ymora y TeXIIRRH. 

Haj3aK, HajBaRallijH ,i-Amcnepcxx =Tema, KOjH Ce x Hajqemhe cpehy, jecy 
monexynam pacrHopH o xojHma ce roHopHTH y nnyhe,m naparpixby. 

Kao npHmep cnomeHor Ancnepcnor cncrema mome na nocnynat maexo, 
RHjH cy TJIREHH Cacramm ne..TIOBH (He paqyHajyhH Bony) MaCT, Ka3e0f1 H mount 
mehep. Macr ce Hamm y mmy emyn3Hje H npH crajaHpy Amelia noCreneHo 
onsaja Ha nonpummi (nal:maim). KaaeHH ce HaTIR3H y BMW KGROHERIOT pacrsopa 

H cam on ce6e ce He imnBaja, aim ce mome naxo Hamojirrn 
(y HH,ny cHpa), Imo ce buxom 3ammems, HanpiiMep cuphe-
TOM. 143nHajame gamma Hon npnponkum ycnosHma Ha-
craje Rana ycxuciie frmexo. Haj3an, mneom mehep ee 
Hana3H y Hnny monexyamor pacrHopa H mome ce 
113,11,13041 C8MO Hcnapanamem Hone. 

APHYlra 

1) Y ofixwom autxpocxony npenmer ce nocmarpa y up o- 
n y m rexoj CBCTITOCTII, AOK je ynrpammxpocxon KOHCTropICOR 

CB. 105. CxeMa yaws- Ha riplumnny nocmarpma y o A 6 it j eHOj CBCTBCCTIf (C31. 105). 
humpocxona 	3axBamyjyhm Tome nocrajy muumuu! MOWN o6jacrx mojx ce mine Be 

Blum y o6mniom mmxpocnony. Haapmmep, Ma o6wwo He Baxumo 
gecruge npamme xoje ce =Me y Baanyxy, anti amo y 3ampagray 

co6y nponpe y3ax crraeB/Bpaxi TO ce y ibeMy BMW mnonruto necroma npanntne xoje ce xpehy 
ramo-amo. Al111 OBC nocrajyt IIOHOBO neentpbBse, alto ce nocmarpajy ua csernocrx xe ca mane, 
Beh y nparary nanama vaxa. 

2) Axcnepsnja cBernocni on mane mammy= je n3Banpenx0 sum a nocraje npmmenia 
canto mans je BaBX0B 6poj semi seam. Marro ce oxa melba o6parao nponopumonainto qemyrom 
crenexy Tanac:xe Byname, my6mvacrx vault ce nstcnemyjy Twil6.1mgal° 6 uyia same Hero up-
Beim. Pa3MiciffTa ,amcnepamja *emu= BpamoBa winniimor cneierps cynna on crease Hone-
myna racoBa armoccbepe ycnoarbaBa nnaBy 6ojy xe6a npx meaty je doja camor cynna myhmacra 
(y =furry) Him npBemacra (Ha xopwonry). 

§ 2. Monexynacm pacmops. Kao into je Bch npnmeheHo y nperxonHom 
naparpatiy, monexynom (npyxlmje —. npaH pacrsopH cacroje ce on noT- 
nyHo 143PheLIMHHX monexyna pacnonerbeHe marepHje H cpenane; npema TOMe TO 
cy xomoreHH CHCTehiH. 

Haxo ce He gory KOHCTKTOBHTH eKBHBaRelITHH ORHOCH nsmehy pacnonemerbe 
(y naHom cnyqajy — p a CT Ho p e H e) maTepHje H cpemme (p a c T B a- 
p a ii a), pacrHopH ce He cmejy c.maTpaTH xao mexammxe moue. AoHergi, no 
Innecinut maimma, oHH cy 6MICKH xehmmaim jemnbeumma. Taxo ce, HailpHmep, 
npH pacrHapa3by yHex -mount tuna ocno6aha exeprHja (filaiiAoifia pactTusapama) 

Hacraje npomeHa 3anpemme. 
Hx jennx HH ApyrH abexar no npammy Hncy mama, suns y nOjeAximm 

caymajmnama 6Hnajy Bpno npnmeTHH. Hanpnmep, npx mammy anxoxona ca 
sonom yam< ce OMNI H3BeCHO cmaibeme 3sinpenume. TO11.TIOTe pacruapama mory 
6HTH nax H Bpno Benzine. Tax°, npx pacrHapatby amounjyminTrpara Ham.* jaxo 
pacxnaheme, a npH pacrHapaiby HanHjyAnampommtna *Ho 3arpenaze Tetmocm. 
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§ 2. MoAegy.aan paaNeopu 	 1 13 

06a npogeca pacraapama mory ce H3p33HTH nOMOhy cnenehRx jenHaumia: 

NH4 NO3  aq -I- 6 lacayt = NRI NO3  aq 
KOH + aq = KOH • aq + 13 mail 

3HaRom aq (cupaheHo naTHHcRir aqua — sons) ommuasa ce se.rmoa, Tatmnje He-
onpebeHa 'cumuliHa sone. 

Hcnninsamem purl:sopa nomohy paamix merona morno ce Hon mHorrix on 
16RX yCTHHOBHTH npncycrso Tal(03BaHHX conearda (y cnermjanHom cnyuajy Hone-
mix pacrsopa — xuapaii2a), xojH ripeTcrasmajy muse rum mune Hecra6nyma jenH-
ismsa H3meby gemturra pacTsopeffe marepnje H moneRyna pacTsapaga. Orsapruse 
consaTa Raman TOJIHI(O mHoro melba oco6HHe pacTBopeHe maTeptije, na ce TO mum 
H HenocpeHHo nocmaTpaTH. HanpHmep, 6e3Honmr cyncbar 6axpa je 6e36ojaH, a 
ifiermt Honour pacntop rima nnasy.  6ojy. 

rosopehir yonuiTe, CORBRTH Tpe6a na ce o6pa3yjy Tronrixo naxine H yro-
rum° cy nocTojamijn, yKOJIHKO je nonapHocT uecriara pacTsopeHe maTepirje H 
pacTsapaua seha. Homo cy on CBHX o6Htunix pacrsapaua moneignir sone Haj-
mime 110.113pHH, TO Hajueruhe 68III H Hmamo nocna ca ruinpamma. 

XHAparHa BHAa nollexan je TORHKO TeCHO se3aHa ca pacTsopeHom maTepnjom, 
na npri H3eHOM H3nsajarny 113 pacTsopa, °Ha pram' y camas HaeHHX xpHcTana. 
TaRse HpHcranue Tsopemme, xoje y CBOM cacTasy canpme Bogy, 113314Babr Ce 
KpualiaAoxuapcau (y onurrem cnriajy — RpHcTa .0 oconaar H). Bona, 
xoja yna3H y cipyRTypy KpHCTana npyrirx maTepHja, Ha3Hrta ce RpRCT a R-
H 0 M. Camas RpHcranoximpaTa o6HuHo ce H3pawasa 'MHO, na ce y3 ttopmyny 
jemuseina Hasene H 6poj moneRyna xpncTanHe sone, RojH ;ions= Ha jenaH mane-
Ryn marepHje. Hanpirmep, topmyna RpncTanormnpaTa cyn4urra 6axpa — nnasor 
xameHa— je Cu SO4 . 51120. CR/MHO BOACHOM pacTHopy CyncliaTa-6axpa, OBaj 

RpHCTEUIOXHApaT Hma ILTIaBy 6ojy. 
BepoaaTHo je na je cams consora y pacisopnma ripomerimns. Ilopen 'sera 

nocToje HeCyMISHBO H CR060.11H11 moneRynii pacrsapaua. EMI 360T Tora Ron pa-
cTBopa y Ile.RHHH H He nocTojH onpebeHa eHBRBaneHTHOCT OAHOCH H3Me1jy ROHR-
IIHH3 pacrsopeHe maTepHje H pamsapatia, xoja je HHatie RaparcrepHawnia 3a 
xemHoca Mpg:melba. 

Ha raj HattHH pacrsopH ce He mory y6pajorx y xemncxa jenmnerba onpebenor 
cacTasa. Ann, ca npyre crpaHe, OHH ce He mory y6palaTH HH y npocre MeX8HHHKe 
cmerne. 3ayaimajyhH H H T e p in en H j a p H H nonomaj, ”PacrBoPli Tom! 
nHcounjawromi cHeremli, cacTasmemr on uecTinio pacrsapaua, pacrHopeHe mare-
pnje H OHHX onpebeHax HerromojaHnx, BJIH er3oTepmmix jennsbaba, Roja H3Me.by 
HAM HacTajy, H TO jenHor HRH HexonHico, 3askicHo on npHpone nomerminc mare-
pHja." Y OBHM peuHma A. H. Mennemejesa (1887 r.) 1111.4.23H ce cyurnma x e-
mHcxe TeopHje pacTsopa Rojy je off pa3pormo. Osa ce npmunumjenHo paanx-
Ryje on „I:Immune" Teopirje, xoja nocmaTpa pacrsapau cBMO Rao rmepTHy cpe-
nriHy H HerHpa nocTojame consara y pacisoprima (11. y CyRITHHH HX H3jenHauyje. 
ca npocrnm mexammirm cmeniama). AaHac je melon= A. H. MeHnersejesa 
Ha nplipony pacTsopa on CBHX nmixsaheHo. 

PacTsopeHa marepHja ce y H3secHom norneny noHatua 	racomrroj. 
Kao HMO ce jenaH rac nano pacnpocTirpe y npyrom Rao y npa3Hom npocTopy, 
TIRO HCTO ce H jenHa morepHja pacrHapa y pa36nameHom pacTsopy npyre npax-
TWIHO HCTO TaK0 naxo, Kao H glICTOM pacrsapauy. Kao H KOIA racosa, HO cola' 
Rynnxamo cnopHje, Tog y pacTsopHma nponecri nneby3Hje, 3axsarbyjyhil Rojnma 
nomieurpatrHja pacTsopeHe maTepHje nocTaje H oripmasa ce jenHarcom y genoj 

3anpeommi. 

8  Omura xeramja 
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114 	 V. Paaroopu 

Cam npoilec pacrsapama recHo je se3aH ca gtick3tijom. Alco yHecemo, Ha-
npmmep, y Bogy Hexy nspery marepHjy, OHga ce monexyni" merosor nosrauHHcxor 
cnoja pacmapajy H ycneg Alictipmje 'Lime ce y Hesoj 3anpemim pacmapana. 
Ca nospunute ce 33THM CICHAEL HOB" CJI0j monexyna, Koji .ce ca1a raxohe pacno-
nemyjy no nenoj 3anpetunili writ. 

Ha osaj Hamm pacrsapathe 6H ce npogysatno cse ,ixsc He 6H nornyHo npe-
num y pacrsop ma xoja xontilanta latpere marepHje, ago He 6x HcrospemeHo no-
crojao H o6partm nponec — •Hansajaibe monexyna H3 paCrsopa. Hana3e1in ce y 
HenpexmgHom xperamy, pun:tope= moneicymt, Hp' cy it: py ca nospnamom ma- 
✓epHje Koji ce pacrsapa, mory ga ce 3agpsce Ha ib ►j H 	o6pa3yjy HOBS cnoj. 
Otairneguo je, ga maxim nonosHo H3gsajalbe 6Hea y •Ii3JIHKO Behest creneuy, 
yxonHico je Bela icoHneHrpanHja pacrsopa. AJIH yxontacO ce marepHja BHIlle pa-
crsapa, yTOJIHKO KOHMITTpaAllja cse smile pacie, nom Hajtani He gocrHrHe rataty 
BeHHIMHy, npH xojoj ce y jegHHHHH spate= H3ABaja HCTO TO .3 H K 0 mane-
xyna, HOKHKO ce 'H pacrsapa. Pacrsop KOjM ogrosapa osom cranny, Ha3MBa ce 
3acuhe1ium pacrsopom: OH cagpsca MaKCHIMAHO Maryhy (npH AaTHM cnonmirt 
ycsosHma) icanwumy pacrsopeHe mareptue. 143 Hanosceno je polo ga je pasHo-
Tema y citcremy: pacrsopeHa marepHja — 3acalltem pa I: sp - AHHEIMH 11K3 

H ga cam c.Hcrem npH c-raillitim ycnosilma mom 6e3 1 , 0;0' npomeHa nocrojam 
HeorpaHuneHo speme. Ycneg cnopocrit git4iy3Hja HOg pa , pa, cnoj ,TeRHOCTI4, 
KOjH ,je y HenocPenHom gogHpy ca marepHjom icoja ce pacmapa, spa° ce 
6p3o 3actrat H game pacrsapame 6Hsa canto yronmao, yKOJIHKO ce spun" ma k-
3Hja pacrsopennx monexyna, Tj. spno cnopo. Pam' 6pscer pacrsapaiba, npema 
Tome, Tpe6a seuiranicH y6p3aTH A04:13Hjy meinalbera pacrsopa. 2  

CsaicH pacrsop, nit* je xoHneinpamtja mama og xoHneHrpagnje 3acHhe-
Hor, Ha3HBa ce ue3actsheurtit. CynporHo 33cHheffint OB3K3B pacrsop mom Rpm 
Henpometheinim CHOJbHHM ycnostitta pacrsopurti join watiectiy KOMPIHEly mare-
pHje. OCHM OBHX o3Haica y max= ce memo cpehy join cnegehe: pacrsop Koji' 
cagpscH mHoro pacrsopeite marepuje Haman ce j a RNA' a axo cagpsai M3310 

pacrsopeue MaTepHje — pa36na nc e n n M. Beoma .  'jam' pacrsopH Ham-
sajy ce xougeHrposaHHm. 

KomeirrpagHje pacrsopa mory ce H31:083MTH paaniratro, Hanptittep, 6 p o-
j em r p am-mon e tcy n a pacrsopeHe marepHje y jegeom navy pacrsopa. 
KomeHrpaintje icoje ce TaK0 ogpehyjy Hamisajy ce AtoAajmum (M). 03Hanaatajy 
ce o6HnHo Ha cnegehs Hamm: 

1 M — manapim pacrsop (1 mon y intrpy), 
2 M — gaomonapiat pacrsop (2 M0.33 y nirrpy), 
0,1 M — AeLIHMOABp00 pacrsop (0,1 MOM y nirrpy) 
MonapHti pacrsopH cy norogun y TOM nornegy, IIITO npH jenuawaj KOH-

gempagajn mit 3anpetume cagpsce jegiatx 6poj monexyna pacrsopeHe marepHje. 
. TIpeMa Tome, taco jegan mammy"' bump* A pearyje c jegintm monexynom mare-
pHje E, oHga je norpe6Ho, ga 6H pealantja MU= go xpaja, y3ern jegualce 3anpe-
mime pacrsopa: axo jegaH monexyn A pearyje ca AEla monexyna B, mins je no-
rpe6Ho y3era Asa nyra "why aanpeMway  pacisopa E Herb pacrsopa A Hrg. 3-- ° 

KoHneHrpanaja 3a c H he H or pacrsopa 6pojilo ' ogpehyje paciaeopieu-
soca marepHje npH gamin yCJI0BHMil. Hascanocr, go gamic joni He nocrojH Harma 
reopaja xoja 6H omoryhnna ga ce came pe3y.nrarti nojegtimac Hcntirmsma 
ga ce mooeTry onwra npamina paCTBOpJBHBOCTH. Y3pox °some je y 3Hamoj mepa 
TO, INTO paCTB0pJbHBOCT maTepuja opsio pa3.311 111110 310HCH OA TemnepaType. 

Jegimo, mime ce monCe go 113Beclior =nem pyROBOARTH, jecre crapo, 
ornegom Ha1eHo npasitno: CHHqH0 ce p.a crsa pa y caHnHo m. 
/berm cmHcao y csersocrn caspememix nornega Ha crpyicrypy monexyna 'cacrojn 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 2. MoAexyaucu paarisopu 	 115  

ce y Tome, )1a, axo cy monexym castor pacmapatla HenonapHH HRH cna6o no.napHa 
(Hanpumep, 6eH3HH, erap), mina he ce y 'betty MK° pacrsapaTH marepHje ca He-
nonapHam vox cna6o nonapulim monexymma, Team nax marepHre ca senmom 
nonapHomhy, a npammtnio Inman() ce Hehe pacrHapaTH marepHje joHcgor THna. 
06parHo, pacrHapati c jam) H.spaNcemm nonapaam xapaxrepom monexyna (Ha-
npumep Bona) no npasHay he naxo pacrHapar0 marepHje ca monexyamma nonap-
Hor H neJIHMIVIHO jOHCKOr THila, a cna6o — marepHje ca Henonarnum mon& 

'gamma. 
MalIa npema xnamuluncanffim JAHcnepcmix cHcrema HaHeroj y S ' 1 ) arPe-

rarHa crama pacrsopeHe marepHje H pacrsapatia mory 6HTH. Hpno pas/arum, 
/max ce Hma nocna cxopo Hoc/bra/Ho ca pacrsopHma paanwurnix marepHja y 
retmocmma, yrnasHom y Honx. 36or Tora demo y namem Hanaraiby yrnasHom• 

H pa3marpaTH HoneHe pacrHope. 
PacrsopAHsocr zacosa y Tetmociuma je Hp.no pa3nuturra. HanpHmep, non 

06Htnuud ycnoinima jenHa 3anpemHHa Hone pacrHapa 0,02 3anpehump Honcuum. 

aim 400 3anpemma Honomm-xnopHna. BehHHa racosa ce 6o/be pacroapa y mme 
nonapmm pacrsapatulma Hero y Howl. rIpH 3arpauuby, pacrHopn2HHocr racona 
y retmocrH cxopo ce ysex c m a H. y j e. CTora xyHamem mem nyra mowemo 
nornyHo OCJI060,4HTH TellHOCT On pacrHopemx racorta.8-11  

3asHcHocr pacrsopn,HHocrm racosa on npunicxa H3pameHa je 3 a x o-

HOM 0 paCTBOpJbHBOCTH racosa (XeHpH, 1803 'son.): pacrHop-

JIMBOCT raca y TetniocTH ynpaso je nponopuHoHanHa theroHom napuxjanHom 
npirrHcxy. IIpema Tome npH cmaibelby napuHjanHor npurHcxa Hacraje chumeibe 
pacrsopa.HHocrn. Kao npHmep mum ma nocnyucH o6Htma cona-sona xoja je 
yerHapH 3acHheHH Honem pacrHop yribeH-nHomina nplinperamen no npHTH-
CKOM ymeH-nHoxcHna on 760 ALAI ACKBHHOT cry6a: 'um{ ;wimpy ca Ba3M/X0M y 

Rome je napnHjanHH npurmax CO 2  csera 0,2 Aix amsmor cry6a, pacrHopeH 
ymen-nnoxcHn ce 6ypHo H3nHaja. Osne H y nalbem Hanaramy Hasenem nonalUi 
o paCTBOpJbHBOCTH pa3JIMIHTHX racona onHoce ce Ha 760 ,KAt HCHBHH01" cry6a HaEXO-

sor 
n a p gm j anHor npHrnc Ica (Tj. noxa3yjy na je Tetwocr 3acHheHa 

onrosapajyhtim racom non arptioccDepouim npirrHmom). 11  

TIpu pacrsapalby ifietuwciiiu y retmocrHma mory HacraTH paanwurrH cny-
tiajesH. HanpHmep, anxoxon H Bona memajy ce y cHaxom onaocy, a Bona H 6eH-
31411 npammtmo ce He pacrHapajy jenHo y npyrom. 
HajoinurHjH je cur* or p a H H meHe y3ajaMoe "44 
paCTBOpJbHBOCTH, Ka0 INTO ce TO onawa, Hamm- 
mep, y cncreMy Bona — erap. npil aarpesamy Etito 

pacrsop./bHHocr TellHOCTH y retmocruma maba ce sz 
pas/ultimo: xon Hex= cnytwjerta oHa ce nosehasa, 
a Ko.a Apyrmx 	cmaiby  je . 1. 2 -1 4 	 (13 so 

cum xpehe ce 3a nojenme pacruopuame mare- 
4n8°  

PacrHopmHsocr tispciliux mainepuja y retmo-

pHje H pacrHapage y Bpao umpolum rpamuxama. 
Y sehHHH cnytiajeHa npH nomumby remneparype 4. - 
ona ce n o n e h a s a. 3asHcHocr pacrHopn44- A  

BOCTH OJA remneparype 3roxio je npercraHHTH ro 
• KH, y BHny KpHBKX p acT Hop Jb H- a  0 zo 40 So SO 100' 

TetinspaTy178 
B OCT H, tanja cy TpH Txraitma 06.TIMa noxaaana 

Ha cal. 106. KaK0 ce 113 nprexca sHnH, pacrsopmm- C.R. 106. Kpitse pacroopibu 

socr NaC1 nosehasa ce npH nose nemy Temnepa- 	 BOCI1I 

Type cxopo, a KNO2  — spno 6p3o. 
CnowermjH o6./nix Hma xpHp.a pacrHopaalsocrn HarpHjymcyncbara. Ha 

32,40  iberos xpticranominpar ce pacnana H npenam y 6e3Honay co. Tome H °Aro- 
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116 	 V. Pacnieopu 

Bapa npenom Ha Kpl4B0j, pacrHoprhimocTH, Hoja y CrUTHHH npeTcraarba Kom6H-
HagHjy ilHejy 3ace6mix KpHBHX: Ao 32,4°  3acHheHH pacraop ce Harla30 y paBH0- Team ca TanOrOM KOjH ce cacrOjH 0)1 NNSO4 • 10H20, /lot( je 0H Ha BHui0j rem- 

Haayje, 	je pacrHopadmocr o6e marepHje 6HTHO 	HTa. 14cTO TO je 

rieparypH y pastime:RH ca 6e3BOJHHM Nat SO4 . Harm nreHa TOKa xpHse no-

meheHo H KoA RpHcTanoxHupaTa Ca pa3nwn4Tom xOntonLHOM BO,Ifte: CBaKH OA %MC 
Hma cHojy HapaRrepxcrumy pacrHopmHBocr." 

3a mHore (HiluoluTo He 3a cse) maTepHje RapaKTepWcTHILHO je CpantepHO 
.riaRo ciTiapame iipecuhenux pacrsopa. OBH ce oBJIH j THme, two cagpme 
B H to e pacrHopeHe MaTepHje, Hero InTO ogrogapa men j HopmanHoi pacrBop-
JbHBocTH nom AaTHm yCITOBLIMa. HpecHhem pacmopH mory CTB0pHTH, Ha-
opHmep, Raga ce nastukanto Xnag,H paCTB0p KOjH je 6Ho 3 cHhen Ha BH1U0i TOL-
nepaTypH. HpH yHomemy y x, „Hamm", y HHay HpucraOha pacrHopege man-
pHie, cat; IbeH minim< (LuTo je imam cammaja, KOjH oarortapa Hopmamoj 
pacTsopm4BocTH) opmax HcKpHCTLIHIlle. OBO HOKa3yje, AEI npecHhem pacTropn, 
pa3JiHt1HTO oA 3aCHheHHX, iory nOCTOjaTH jemmo oma, 4K0 micy y Aompy ca tiBpcTom tbaaom pacrHopelle MaTepHje. HopeA yHornema „kiume" HpEcTanualumja 
npecnhenor pacrsopa mowe ce H3a3BaTH Tpmamem almoaa cy,rta nomohy CTIBIC71C-Hor urranHha . 1 6  

jlonyue 
1) 143 y TilaBHOM TexcTy H3A0WeHOT cnenyje„ ma ',pH pacrsaptoby OCHM 06111113e pacno-

mene xiecrisma pacrsopeHe maTepige no ueJioj 3anpemini pacrsopa, inacrajy xcMHCHH npogeoi 
cmapana connara. OBHM nporiecHma je Harnema H npoyapoxonlixo Hamsajaibe TonnoTe 'mks ce tiecro °Hama upri pacTaapalby, nom 6H cama pacnomena pacznopeue marepnje Tpe6ano ma Tee ca yrponmom Tonnore. 110HeKaA je ono Hapomirro ynamibriso. Hanpumep, pacrsaparbe 6e3norgie 
come H ibeHor xpHcranoximpan Texie no jermmumama: 

Na,CO3  aq = Na2CO3  • aq + 6 )(Kan 

Na2CO3  • 101-120 aq = Na2CO3  • aq — 16 town 
no XeconoM 3axoHy pa3mma Tonnom o6a npogeca omrosapa TOILITOTH, crriapama xpncranomi ;man cone: 

Na2CO3  10H20 = Na2CC3  • 10 1-120 + 22 KKan 
2) Kano je cnemiclimma 'comma pacrsopa o6mino Helm Hero NHcror pacmapatia, TO ce 6pme pacrsapame monce nocmlin H 6e3 menfinha Telmocm. 3aTo je norpe6Ho Como cranium ma-

TepHjy, Kola ce pacTsapa, He Ha guo cyma, Hero Ha nonpumny pacTsapana. Tama ce pacrliop, 
xonrce crnapa, cnyinya ommax Ha Imo -1" rim:Timm' MaTepHje, Rog' ce pacrsapa, fixes nem speme HcrilipaHa 4HCTHM•pacisapatiem H 3axaarbyjyhm TOMe npouec pacTriapama Hme spno 6p3o. 

3) Honexam ce KoHneinrpagmja pacTaopa H3pancasa 6 pojem rpam-monercyna 
pacTsopeHe maTepHje-y '1 000 a pacTsapa tsi a

. KoHnempamije H3pancene Ha osaj Hawn{ 3oBy ce 	(a). %MORO je rnamio ripestmyticrao y TOMe ILTTO one He 3aBHCe OA Temnepa- Type (jep cy 'were Tom' 	Cse LUTO je pamge petieHo o Monapiism pacrsopHma mOnce ce npHmeHRTH H Ha one pacrsope. 
4) Y CyMTHHH, Hajnparnimmjn Hat1HH• m3paHcasaisa xmigempininje jecTe ortpebmiatbe monaproe Jena (N) oriroHapajytse maTermje. nom ()Brim ce nompa3ymesa omnoc'6poja monexyna 

(n) mare RomnoHeHTe cHcrema npema nenoxyrmom 6pojy monacyna cunjy 'berm= RomnonenaTa 
(A, B, B ...). HanpnMep, n3pa3 aa monaraim meo maTepnje A je: NA = nA:(nA-1- ns+ n8 + + . . .) Otnirnergio je ma je 3 6 H p monapnwx ACTIOBa c B H X RompoHeHaTa ma xor cHcrema jermax jemmunm. Hoce6Hil monapm" menomi metro ce o3Hatiasajy y npouarrnma om osor Haliememr HattEH H3paNtaBalba xonriemparmja marepHja y .pacTaopHma (n ROA Apyrnx CHCTeMa) yrnanuoM capful Rom HarlHHX HCAHTHBalba. 

5) HoxaTxam ce KomrenIpaumja pacrsopa H3prHcaria H 6pojea rpama paclaopeae MaTe- 

. 

cHje y ompeheHoj 3anpehunni paernopa BAH Ha wipeteRy aanpemuny pflevtapawil Bpno tieCTO — xao TeHUIRCHM ITPOIleHT pacrsopeHe maTepHje (y 100 zp pacrsopa). Y maimycTprigi ce KOH-iuttnpaumja , pacTsopa tiecro H3pamasa nomohy &axone 'cnennelmwie -.rename. 
6) Arco em pacTimpa ompetene Rougarrpannje Tpe6a HatIMBHTH jaw' HnH pa36.naweintjH pacinop, TO Ce noTpe6He TeHcHHCKe Komismne Haim:nom Tezinccrx nano ompetyjy 'nomohy Taiio- 
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=war Hp a s H n• a o cmemam a. To je cxena sa Hapaayttasube xoja ce 'Wait pasymets 
113 cseMbint ripsrsepa. Hexa je norpe6m; 1) os 65%-nor pacmopa Hose (0%) npunpesurts 
25%-mi pacrsop 31 2) os 49/0-nor n 8%-nor pas:mops maws= 20%-mi pacmop• 

65 25 49 12 
%1 11  

25 	- 20 
11  

0 40 8 29 

IIpema Tome norpe6Ho je: 1) Ha 25 TOKKHC:ICHX senosa 65%-Hor pacisopa Amax?: 40 TeXCHHCKSIX 

swam Hose; 2) Ha 12 TCHCHHCHHX senora 49%-nor pamsopa sosars 29 TCHOMC(HX senora 
8%-nor pacisopa. 

7) IIonapHocr pacmapaga mosce ce oxapturrepHcas Hentiumitom meroae smene x-
TpHaHe KOHCT8HTe (8). 013a nom* HOJIHKO ce nra y nopebaby ca stutyymom (s =-- 1) 
ymaibyje npaHnaueibe Hnn os6Hjaibe Hatehy Asa y Mrroj cpessmt pacnopebena enexrpimma 
naGoja. 

no,74 icaHaiatm YCJI0BHMS OBSIKBO CJI86.$601:4 pais/mot. =jam' 6nhe ymninco Bette, Yx0- 
Jima cy. lane nosapm" monexput one maTepuje, Ho* espial Ica° cpesmia. 

Ifsenextptame KOHCIIIHTt Tetntocni cmaibyjy ce ea noitehabem Temneparype. Hanpnnep, 
sa Rosy imam cnesehe HpesHoms a: 

0 10 15 20 25 30 40 50 60 70 80 90 IOW 

88,3 84,3 82,3 80,4 78,5 76,7 73,1 69,8 66,5 63,5 60,5 57,8 55,1 

3aimaubumo je, sa cy Ameneirrpirllie maictame cmema Hosommnepoiccusa (e = 89,2 Ha 0°) 
H Hose Bette, Hero KOA alaKe OA OBIDC TVIHOCTH noce6HO (8 = 120 MA 363/0 -Hor pacritopa 11,02); 

8) Ho !mammy, raconx ce pacisapajy y paanwurntat oprancicsas TeuHocTursa 6cabe Herc 
y Hogs. Mime Hanson somas nomayjy, MARKO ce nyra jesau rac mane pacmapa y 6eH-
3031Y, HO y Host' (y iscroj samemmut pacmapaua): 

	

He 	H2 	At 	N, 	0, 	CO CO, SO, NH, 

	

2 	3,5 	4 	7 	10 	7 	2,5 	2 	0,005 

AMOKHjaK je H3y3CTIK OA omurer npasens — lber0Eta pactsopmamom y SOAK je ammo mita, 
Hero y oprauciam Tetmoczstsa. Cssinto ce mama) ,  H icanoramosommm. 

9) IIpH paasituasts pasosuma c racomma Recto ce 'locum:a =Tame, so* je TegHOCT 

sajnorosimja aa „armapasie" npn nyibeiby racomempa. Tama Teuilocr y osHocy Ha swore 
racoHe je 3aKHCCAsCHH pacrsop Na,SO4. 

10) IImselitube pactsopsasnoms rata Ca impacTom Tesuieparype npercnaubst peso( say-
0130 CC, HanpnMep, mutates rips pactaspaby Hosanna y =gum anonniaxy. 3a Rosy, 

sac pactsapau, ciumaH =raj join side onancen. 
11) Y csrlaiY pacmapama cmeme racosa, cHass os sex ce ancop6yje nPon0P 1M-

°Hamm ibercmom napisajtuntom nrnTHecy tganToH, 1807 roe.). Caymehz Ce 38KOHOM 0 pacTsop-
JbHBOCTEI racosa, swim ce, Hanpiesep, Hapatlysam camas y sosit pamsopeHor Hasaviat. Kaxo 
pactitopnAmoct HATOBIDL IrMIBKHX racosa — nom H MOUND/Ka =HOCH nos o6Huestra ycno-
mom 2, osHocHo 4 ampesume y 100 =mamma Hose, a miaow napmajanim npitimani y Has-
spry cy (npu61immo) 4/5 atTi it 1/5 aru, To pessimists KOAKIIHRS sacra y pacmopy 6Hhe les-
Hasa 2 • 4/5 1 = 1,6, a inmeonmat — 4 • 1/5 = 0,8. Ha Taj Haarus . mnpesume pacreopeaor awn 
H miceomnat OAHOCHhe CC KW 2 : 1, sox je y Ha3AYKY HoKKOB OAHOC 4 : 1. 3axott o PlICTKOWbH■ 

Horn' je ncrtnyHo Taunt' camo 3a A0B0.1bH0 pa36nascene pactimpe, 'ma MWSHM npirmantma H 
Kara pacritopeim rac XCMHCKH He pearyje ca pactsapauem. 

12)Y3ajaMHa pacmopnantocr Tema= o6wuio je roma, Helm, yitaanco cy 6AIDKC spat-
HOC= HAIXOBOT yitramber npirstaca. (IV § 4 son. 13). IlLo6ap npmiep passim* mosaic 
pacTitocummocm ca Temnepaypom saje =Teem Hotta — asp 	y 100 ap pamsapautt): 

Temneparyps (°C) 	  0 10 20 30 

Bosa y espy (eTapciai cnoj) 	 1,0 1,1 1,2 1,3 

Env y aosH (Homan csoi) 	 12 8,7 6,5 • 5,1 

Hasesesa noxiaux aosaaybr Aa ce ca nopacTom TemnePaTYPe  Pacrimptmotocr Hose y apy HOW-. 

ham, a eTpa y Hops — csiamyje. 
13) Hajommujia myna ysajamm pactsopnamocm tisejy Te'wocm 6so je npoynen Ha 

<mammy HHKOTHH 	 Kao ono ce BHAH R3 CJIIIKC 107 mcnos +60°  H =BSA +210°  o6e Test 
Homs memajy ce jesHa C spyrom y M a K o j H m osHocHm a, a tamely as= Temitepaypa 
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118 V. Pcialeopu 

nix, nix! R0/0/ ce 
painepscriontoj o6 
ment nap, TO he 

• Boer: y nperrincion 
WHOM y MOW 0 

a HilleAlia OA 	 TemnepaTypa memasba MAW- 
TI01110 cc He swine nocrithit, a pacrsopziniocr 

• WIXOM ocraje RAH 0 	ella HIER HCOTIMIMPICHa 
apt antra moryhma 	exatepitmenra. nen 43 
npaaep =raja, Raga c goentruyra canto j e A a a 
og Hams Teraneparypa, gaje cncrem tenon-Hoga 
mcnog +680  o6e mare,Hje ce orpamtgeHo pacma 

paersopibmiocr pajy jegua y gpyroj, Oman — Heorpammeno. 
Hone 	 14) Kao mro l nosnaro, CHH MOHR nog 

o6immet yenomma ce nornyao memajy Wittig ca 
Apyrive.. AJM npn scum Bemoan& nparHomma, icaga 

ce rycnnta racosia nmannicana rycraim ogrommajyhm , y Ma:CHM CJIrliaMBHMa 
stacraje paamiajaibe }buxom creme sta mie claw pasinomTor CaCTaBa. Hocrojane cantle 
or paitHgeHe metyco6He pacrimpimmomn 'sem 6nno je ilpan nyT yrspbeHo 3a cacrea 
lk12—NH3  Ha 140°  H 5 XHJbaAa ain. 

15) IlpomeHa pacTsopagnioent ca Temneparypom neer° cnynut 3a npegninhanaibe =re-
pine npexpucTanHcasaibem. Axe, Hanpnitep, HMS* 6iuio Wily CO 38/211)CHy 
upanecaMa, TO he ce upH anabasy ibenor Hpyher 3acuhenor pacrisopa =hit geo re CORK H3mia-jam Rao Tailor. MebyTHm, Mimeo ocrajy y pacisopy cse gox paeniop He 6yge Ha xxamict y 
o.nnocy Ha lb= 3acitheu. Ha onaj HatIHH Awry ce °Intermit ma ROO were maTemije, tuna pa- 
CTBOINBRBOC? MHOro =BEM OA TehillePaTkPe• 

Axo ce pacniopmmiocr marepnje He3Hamo meiba ca Temnepsnypom, memo ispetunnhaname 
npeRpHcranitcasiaibem Hemoryhe je. lipetnnahaBstibe TaicBBx marepitja H3BOAH ce ynapa-
H a n e M IMIXOBIDE 3acHbemor pacrsopa, Tj• yHanmsarbem jemor gena soHe H3 IbHX. 
Tome ce 113BeCaH geo maTeprtje, Koja webs Ha ce omxcrs, H33Baja y row RpHcrana, Hoic arm-
mece ocrajy y pacmopy. 

16) Y3poic moryhHocrn Hoer ojana npecHbemix pacrsopa je, HarneHa, Teuncoba 
upaor nominal 'lemma Hpricsuunmumje, Ti. minx cithymanx Hinacraillib;t. n0111TO ce CHOCK 
xpitc-ran ognimyje cammneHo ogpebeimM pacnopegom wenn.% xoje ra catimbasajy, ro je 3a ersa-
pane Hemp xmicranmanHje norpe6no ga ce monemmt pacmopeHe marepHje, Eons ce xamicuto 
xpehy, rpyinnny y Rojy 6Hno Tamxy pacniopa 6am y Tom nopenty, mint je scapawrepncTimaH 3a 
Aant icpxcran. Omnrnemo je, ga ce OBIU010 npaniumo rpyrmcmbe 3a pame marepHje oentapyje 
ca paanwurrom =whom x y nojeginnim cnyttajeenma aoxce Ha apobe jocra apemen, ape Hero 
uno ce ono 'ocrsapH canto off ce6e. Axo ce y npecHheint paerHop yHece RpHcran pacraopene 
matepHje (HRH acne gpyre, la* CJIHRHO icpucTamtme), To °Raj nocraje Rewrap oxo Kora nownbe 
xmacramicanc, xoje ce gaze pacnpocmpe no nenoj maim pacrsopa. ,Itejcmo Tpesba nomohy 
cTaKneHor urramtha mops ce HajsepormisHje Ha TO, Aa 1=40 OA spno CHTHBX 3pHana mums, 
icoja ce npn TOMB cmapajys onrosapa no o6nincy Aanom xpncrany H nocraje npaiu iseirrpom 
xpnerannsautne. C Tim y Bean croje Heponamo Accra =seer° nocmarpafin cnrsajesm xpitcranit-
3anine npecHbemx pacrHopa no yrnuajem mecnula upawane, xoje nay H3 mamma. 

§ 3. Oco6aae pacTnopa. Kao pe3y.nTaT crnapama pacrsopa Hacrajy npo-
meHe oco6HHa He canto pacroopeHe maTepHje, Beh H camor pacrnapaqa. Y nor.neny 
pa36nameHux pacrsopa Te ce • nponteHe mory nonemrn4 Ha Ana THna: Ha 
oxe, xoje 3anHce on npHpone pacniopeHe maTepHje H oHe lc* oz ibe HpaHTHMHO 
He 3anHce. Ilpne, npoy3poxosaHe yrnasHom crimpamem commis, Hcnonasajy 
ce y npomemi 6oje, 3anpemmie HTA. x cnegmlmtnie cy 3a carom nail! nap: pacrso-
pena iurrepHja — pacrnapaq. rnanHH y3pox npomeHa npyror ulna jecre cmamobe 
HoHnempanHje cno6ogmfx monexyrna camor pecTHapaqa npH micnep-
3HjH pyre maTepHje, y nervy. OmeHmixo je, pia he oHo Guru H3pameHo yrommo 
jaw, yacomfico sehH geo gene 3anpehume . 3ay3Hmajy monexyam pacrHopeHe mare-
pHje (3ajermo ca orrHama HIHICOBHX commis), Tj. yxommo je Beha mom xoHnea-
TpanHja. 

cateum ce nemty Rsa cnoja. On sax son= cupful canto 10% !moms, a muccomiim OKO 
20% sone, Tj. Ham& or paHuseHa pacisopsasoer jegne 'regimen, y gpyroj. 

Temneparypa, Ha Rojoj Eacmje nornyno memaibe cnojena, nom Hate mime, =Homo mime 
icpnTH‘site TemnepaType memaiba. 3a 	nap TelmocTH o6e ape Tea- 

neparype mory 6writ 

t o: 1emu, 

AO paaniftIETC. AICQ Temnepa- 
orossapa Ka-

pausajaiba c.nojesa 3a 
Orpaimmaia pacrHopmx-

Onymau TVIHOCTEC he ce 
3a wham cacreaa, 

Cm. 107. Mebyco6na 
HHKOTHHA H 
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C:  

4 < CZ 	4=CE 

C.a. 108. Cxema OCM03e 

C. >Co 

§ 3. Oco6uue paciasopa 
	 119 

JejHa os nojasa, xoja je HenocpesHo se3aHa 3a npomeay soHuarrpaHmje 
cno6osuux monexyna paersapatia, jecre oc.vo3a. Osa nojasa Hacraje, xasa y sossp 
Aoby Asa pacrsopa pame xoHHewrpanHje xojH cy pa3ssojeHH nonynpo- 

nperpasom, npony-
CMHBOM 3a monexyne paersapatta, aim 
HenponycrmHsom 3a tiecrune pacrsope-
He maTepHje. Cyurnma ocmo3e cacrojH 
ce y cnouranom npena3y pacrsapatm H3 

jesHor sena Taxsor cHerema y spyrx. 12  
3amHQuimo jesaH cys, xojki je 

cpesHHH nosemex enaerntmom nonynpo- 
IWCTMHBOM MeM6paHOM H KOjH COM/Kg y 
rope em 14 somem seny pacTsope monap- 

xonnewrpagnja pacrsopeHe maTepH- 
je C1  H C2  (cn. 108). Aso je C1  = C2 , 
oxsa je soHttempausja camor pacTsapa xi a jesHaxa y o6a pacrsopa. 
Ilpema Tome 6poj 'berm's( monexyna so* nponase xpo3 mem6paHy y o6a npasus, 
6Hhe y iemllimm spemeHa Taxohe jesHax. Yews Tora, HenoxynHe 3anpemHHe o6a 
pacmopa ocrahe HenpomemeHe. 

APYxtiHje crojo camp, as° je C1  0 C2. Y3MBMO, Hanpumep, sa je sorbH 

paCTB0p KOHKeHTp0BaHHjH oA ropmer (C1  < Homo je KoHuempamija cantor 
pacrsapatia seha y mame HoHgewrposaHom pacTBopy npena3Hhe y jesHHHHH 
spemeHa sehH 6poj monexyna pacTsapaqa xpo3 nonynponycramsy mem6paHy 
osrope Bascule, Hero o6pamo. Ycnes Tora he HacTaTH cmameme 3anpenume ropmer 
pacrsopa, a nosehame — somer, (enacrwma mem6paaa 6Hhe HcnyntieHa). Ann 

npena3 oso3so Hasone JE101WHCKHX KOJIH 1114H3 pacrsapatia BOAR Ha HcrospemeHoSt 

nosehamy C1  H cmamemy C2, Tj. o6e RoHuewrpauHje he ce nocreneHo HajesHatrrm. 

Kam je C1  nocrano jesHaxo C2 , ocmo3a he npecraTH. 
Axo je y nottemy ropio paersop 6Ho xoHnewrposamjH (C l  > C2), ouca 

he ce merosa 3anpemma Ha cmitigH Hat1HH nosehasaTH Ha pauyx Amber pacrsopa 
(enacrwma mem6paHa 6Hhe ysyfirbeHa). OcMo3a he npecram oH.Tta, 
}cam xpo3 nonynponymbHsy mem6pany y o6a npasna npena30 y 
jesmuum spemeHa 14 C T H 6poj monexyna pacrsapatia. 

6H ce 6pojHo oxapawrepHcane ocmoTcxe oco6HHe pacrsopa 
(npema osrosapajyhem tmcrom pacTsapatly), ysesex je nojam 
OCMOTCKOT npHTHcx a. no,TA OBHM Ce no,apa3ymesa 0Haj 

Aonyucicm npumcax, KOjH je HeormosHo XIONITH J:KiTOM pacrsopy, 
Lta 6H ce ocmo3a npemmyna. aejerso npwrHtsa cacrojH ce y Tome, 
sa OH nosehasa osmaawceme monexyna pacrsapaga H3 pacrsopa. 

Ha mum 109, rje A o3Hatlasa toicTH pacTsapatt, E — pa-

CTB0p H M — nonynponycramsy mem6paHy, OCMOTCKH IIIMITHCKK 

ce ospebyje sHcHHom cry6a Telmocrw h. OtutrnesHo je, sa he 

OH 6HTH yTOJIHKO sehH, Tj. TVIHOCT y Heim he ce Ha patiya OGVI03e 

nosH1i4 yToninco slime, yxonxxo je seha nona3sa monapHa someH-
TpauHja pacrsopa. 3  

BehHaa Timm opraHH3ama nocenyjy oco6HHe nonynponycrum-
sHx mem6paHa. 3aTo OCMOTCKe nojase Hrpajy orpomuy ynory y Cn. 109. Cxe- 

Ma onpetasamsa >tummy opraHH3ama. IlposecH acHmiananHje xpaHe, H3meHa maTe- 
OCMOTCHOT 111114- 

mom 	pHje wrs. TeCHO cy se3aHH c pa3Hom nponymbHsouxhy TKHB 
as sosy H paw .= pacrsopemix maTepHja. C pyre crpaHe, noja-

BOM ocmo3e 06jaunbasajy ce Hems nwrama se3aHa 3a nomuname opramoma 
npema cpestunt. Tax() je, HanpHmep, Gaut ocmo3a y3pox, urro cnamosomie pH6e 
He mory suisem y mopcxoj sopx, a mopcxe — y petmoj. 4  
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C.31. 110. Hanoi nape some 
pacrnopa 	 C spyre crpaHe, Tevuocr ce cmpaasa owls, 

Rasa wanes meHe nape nocrane jesHax Hammy nape 

ga 	 osrosapajyhe mspere cfla3e. 143 cauxe 110 ce 
ce Rana nape next Hog pacmopa AOCTHBLe Ha H H >IL 0 j TemnepaTypH Hero Kos IntcTe Hoge (B)• H3 °Bora cliesyje, sa he ce pacrsopH CALP3aBaTH Ha TemnepaTypama Hero ILLICr pacrHapaq, a 111)11 TOM Bey 0124.71Celba ziattme mpascema 311BHC:H os KomarrpanHje pacrsopa. Tax c , BoAa mean, xoja 

cagpmat 3,5% pacrsopempc coax, cmp3asa ce Tex Ha —1,9 °..- 

Apyra sum nocnenma mamma xonnenipannje cno6oninix monenyna 
pacrnapaqa jecre clluasceme nalioua mezoge five. flosnaTo je, Ra cc Tennocr Hamm y panwronn ca cnojom napom Tana, lam je 6poj monenyna, Koji/ ncnapn ca male 
noHpumme, jessax 6pojy monexyaa RojH npebe 113 racHe ease y pacmop. Ilozuro 

geo nospunme pacmopa 3ay3Hmajy monexyam Hcnapname pacrsopeHe 
maTepHje, xoja ce mame-Hynne IIELM33H y o6.uHxy C0.11Ba a, To ce 6poj monexyza 
pacrsapaqa, xojH Hcnapasa y jesuitism spemeHa penal 13HO cmamyje. CTora ce 
pasHoTeHmo crame xos pacrsopa ycnocrasza npH ma m Hanomy nape, Hero 
xos RHcror pacmapatia. 5  

Oso je y3pox, ga ce Hexe napere maTepHje pacnsHmyjy Ha saasyxy. 
ICaxo Ha3syx caspaa4 HoseHy napy„ TO 0Ha ,80.1183e11H y 4otiop ca qaPcTom maTe` pHjom, mome Ha ibeHoj nospunnui sa crHopH lie3HaTHerume pat-mops. Axo je HaTIOH HogeHe nape 11311a,EL ose TecIHOCTH MalbH Hero 

ib 

ti napnHjasHH 111314THCaK y Bao.ayxy, TO he napa nposymatm sa ce xoHsemyje, *TO he upoy3poxosaTH, 
sa ce gripera maTepHja H same pacmapa. OgHrnesso je, sa he nposec npecTam 
canto oHga, Raga ce KoHnewrpanxja pacrsopa CILII3H TO.UHKO, leamum 80,1{eHe nape Has IbHM 6yce jesHax IbeHom napsHjanHom npirmeRy y BanemY. 

Hajno3HaTHHje jegmbeme, xoje ce pacrummyje, jecre xannHjymx.sopHs, 
KOjH ce noHexas CTaB.Tba 3HMH H3meby npo3opa; ancop6yjAH HoseHy napy 113 sa3syxa, OH THM canufm cnpevaHa Ha ce Ha crawly Haxsara ne,a. P4aHo npetnunheHa 
xymnbcRa co naxo ce OBJUOKH Ha Haasyxy, IWO ce o6jaubaHa npHcycrsom npa-
meca Hpno mrpocxorrHor rearHe3Hjymx.nop11sa. XHrpoexonue maTepHje, lc* 
eHeprHium npirssaue Bogy, gecro ce y npaRcH ynorpe6maHajy 3a cymeme 
racosa. 

AR° ce Hanes nape Infcre Hoge H pacmopa Ha pa3HHM TemnepaTypama • 
npeTcraBH sHjarpamom (c..n. 110), TO he xpHsa 3a pacrHop HhR Henos xptme 3a 

xmcry Bogy. H3 Tom npoH3Hga3e Hamm nocnesHne, 
xoje ce wry Temneparype xmyqa}ba H mpHabema 
pacrsopa. 134 

1 	 Telmocr nose sa Itavga oaia, xasa Ha- 
g, non IfieHe nape nocrame pasa# cnommem npirmcxy, 

Tj. BOA o6mnstm ycnosHma 7.60 Ka() LUTO ce 
H3 ca. 110 Ham, 3a pacrsop he ce TO H3jesHatieme 
noc-mh.H Ha s H 111 o j TemnepaTypH (E), Hero mcr 
pacrsapau (A). Benwiwra Tora tioeuumma arum 
mibyliama .3aBHCH, pa3yMe ce, og Houneurpalmje 
pacrsopa. 

r B 	A L 
Temneparypa 

120 V. Paolo* 

AolliYae "- 
1) As 6H monexya npourao Epos nonynponycr noisy nperpapy, mops ce npeixopso p a-

c opHTH y rhoj. CTora je oco6HHa Honynponycubmocrx ycnoszexa He Hen 	opa 
Anne maTepHje, xoje c H.

trinurom n npespape, 	
Boa panne y 

M cnoco6Hourh
go

y 
gaP
sen

. 
or maTeprijana aa pac•Thippaise Y osHocy as noje- 
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§ 4. Jousacufuoua xutiosise3a 

   

2) Hperpaue riporrycnume 3a BOIY, aim ne 38 pacrsopene MaTepHje, mory semismitu 
rta ce Hamm. 3a ono je jeuan ou =rem= mwrepujana diepounjanuo 6axpa, Cua [Fe(CN)2], 

moju ce crsapa npn ysajamnom Aejc•ray pacrsopa cynclurra 6aicpa 
xanisjyracliepointjannua: 2060 4  + K4 [Fe (CN)6] = Cu2  [Fe (CN)2 ] 

2K4SO4. Kaoe cy  nPerPan  e 	Kynpn-cpeponnjannua spno cna6e, 
To ce m orneue o OCMO3H nycm nu ce ono co HaTanouot o6ipme y arm 
nope cyua ou ramie. Y Ty capxy cyu ce Hanynn pacrnopom K4[Fe(CN)6] 

a 31THM noTorot 3a mime= speme y pacrsop CuSO 4. e 
3) Ha cintun 111 uaTa je cxema anapaType, nom omoryhyje pa ce 

Moto npuicauce ananontja immeby ocmoTc3cor m rac.nor npirrnoca. Axe 
ce y cy.4 A ca nanynponycrzmutm 3HBOBI4Ma CTaBH pacrsop, KOjH ce 
ncnirryje, a y cnommir cyu S — miter pacrsapam, To pa3.1IIIKa HHBOa 

Home y 6apomerapcicej nem (h) noica3yje senwooty ocmoTacor npit-
Tncaca, Kohl imam y cncremy. 

C upyre crpane, ORO cy 3HBOBH cyua A HaqIIIbelill OA MeTILTIHOT 

nananniyma, TO he OHM nponyurraTu BOBOHHK, a He upyre racone, Tj. Ca'. 111. Anarternja 

intake ?cocotte CBOjCTBO nonynponyamintocrn. ClaBHMO y cyu A nog immety oc.marocor • H 

wrmoccpepcmtm apwritcacom many sortomoca iI 1130Ta, a y CHOThaIIII6H 	motor npwomma 

cY,ti S. IIHCT BOBOHIIK (Tarcobe nog armoccjwpciont npyrnicxem). Kam 
xongenTpluinje sorionnica y o6a cyua Tome ma ce injemame, TO he BO- 

AOHHK uenamnmno npena3nTif H3 cyua E y cyrt A, Te he HaCfaTH nomuneme npirrnaca y ;belay, 
mTo he rta ce °r pm y nomonemy imam Home y 6apomeTapacej num. 

4) OTeryname heimja Hexer TIMIS oprammma ou nopmannor mita se3ane cy o61rmno 
ca ocettamem bona. Y To ce mom ysepwrit, nanpiotep, cneuehnm orneuom. Arco ce 3aribypniao 
Y Pettily Bogy c oTsopeimm OxIHMa, TO he one noment uct neicy 36or pacTe3ama heimja comer MOWS 

ycneu =mon. Oso nacraje 36or Tora, rwro je mann monapna icon-
neinpamtja pac-rsopema maTepnja hennjunor comet y omnom noisy 
inks ort iceituetwpounie paersopemix maTepitjay nom. &moo &m-
um hennOmom cony excitor noun c-rojri y TOM norneuy mopcica 
smut. CTora ce y mope mouce pommy' oTtopennx omujy, ne oceha- 
jyhn npwrom HIIKII10213 60n. 

5) Axo no crax.neno 3BOHO (cn. 112) cranium° y jeuan nexap 
pacrnapam (A) a y upyrn pacrsop (5), TO he ce y racnej dm= no 
3BOHOM ycnocrarown =IOU nape, KOjH ourosapa qHCTOM pacTsapany. 
Ho Ica= je OH nag pacrsopom MaH,m, ita nospmium y nexapy S he 

Cn. 112. Hpenomeme ce y jeumnom spemena cnyturant scone moneicyna pacrsapama, Hero 
mro ce itcnapit H3 mera. TRW he ce massani cmameme 6poja mone-
icyna y racnoj 4m3n, xoja he ce =nylon"' Tame iwro he (mar pa-
crsapam H game ua ce =napalm. Pe3ygraT Tora 6nhe, ua he ,1111 raj 

Hamm pacrsapati npena3nT m u3 A yEn ga he ce noseltam 3anpemmot pacrsopa na 
pampt 'error pacrsapama. Omnrnegge je, ps je osa nojasa ammonia o6woroj ocmo3u, npn 
merry ymory nonyriponycrmitse nperpaue nrPs y naTom cnymajY mom dm3a (ycneu nencnap-
lblIBOCHI pacrsopene maTepnje). 

6) Memamem coax ca cnerom inot mcHribeimm neuom Ham* pacrsapitme, neje je ripa -

hello jamas xnal)emeM ycneu Tont, uno neg Rex ronabeiby ancop6yje seamy KOKIPIHHy Tonnore. 

Kommo he ce Inlcxa TeMnepaTypa cmeme nocnthit mown ou npnpoue roam Hog 6pumbrisocrn 
mincosor =mama: Axe ce y3me NaC1 moryhe je uo6nTit am -Acme TemnepaTyPe 110 —22°, a 

axo ce yame CaC12  6H20, mota ce TennepaTypa =we cimurrn go —55 °. - 

§ 4. JOH113$4110Ha xnuoTe3a. KBaHTHTaTHBHa HCHHTHBali+a 0 3aBHCHOCTH 

oco6nna pa36nawanix pacrsopa on xonnempankije pacTsopexe maTepaje noxa-
3ana Cy, XI 3a cBe ose nojase — ciumeme nanoxa nape, noanuieme TeMnepaType 
xibytialba, ammeEbe TemnepaType .mplabema, Rao n 3a ocmoTcxe nojase, swam 

jenan HCTH 3C1KOH pa36.ttaaoc  euux paciiieopa (Payn—Baarxod). 1886 ron.): c B o j-
cTsa pa3 6.nawexxx pacTaopa meffiajy ce ynpano npo-
nopixxoxanno 6 pojy pacTsopennx tiecTmga, Ti monexy-

AapHoj xonnempanajm,pacisopene maTermje. 
Oso je omoryhmno, na ce pa3pane merone 3a onpebname monexyncxxx 

Temunta TaKBHX maTepnja 3a Roje mije moryhe npamemiTH mepeme rycrnne nape. 
Marta ce sa crimple onpOmEtaffia mome ynoTpe6wrx ma xoja on na6pojamix oco-
6ma pa36nawemeE pacrBopa, mnax ce najneinhe cnywauao anmethem Temnepa-
TYPe mpacelba. Kano ce PacYbYie upwrom, minx ce 113 cneneher npmmepa.1 

pacrsapama 
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122 	 V. Pactiteopu 

IhN4Rep. Hcminmaiba Bogenta pacTsoce jegmbeiba II03HaTHX monetcyn-
eKnX Tama non3yjy, Aa ce no,' pacTaapamy jeAnot rpam-moneivaa y 1000 
rpama none TeMneparypa mplubeffia anoKaBa 3a 1,86° . 'Thema Tome, no amony 
pa36namermx pacTimpa npH pacTHaparby 1 /2  rpam-moneRyna y Hcroj xonarmour 
Bone, Temnepalypa mpmberba ce mopa CHH3RTH 3a 0,53°, npH pacmaparby 0,1 
rpam-moneRyna 3a 0,186°  HTn. Herta cana Tpe6a Rao  enHMO monexyncxy Te-
manly rnyxo3e. XemircRa mamma orior jegmberba na e HajnpocrHjy (Dopmyny 
CH2O (36Hp aTomoorx Te)uma je jermax 30). Otmrne o je, ,ga he npaHa cDop-
myna rayxo3e 6trrH (CH2O)x, me x moiRe 6HTH jenna o 1, rum 2, 14.1111 3, HT.A. 
,Ila 6HCMO Hamm HennIumy x, pacTHopnhemo 30 zp r Ro3e y 1000 zp Hone 14 
onpenxmo TemnepaTypy mpnuberba no6HjeHor pacmopa : Omen noxa3yje, ga ce 
oHa cmoicaHa 3a 0,31 ° , Tj. 3a 1 /6  on 1,86° . Ilpema Tome, 30 zp ogrompa 1 /6  rpam-
monexyncxe TeHoure, Tj. x = 6, H npasa cllopmyna rnyRO3e C614206 . 

MebyTHAI, TeopHja pa36.nmemix pacTuopa, Koja cHogn npomeny pax -m- ein  
wpm oco6rma Ha jenny npocTy lipaBILIIHOCT, HOHE13HB a je 6HTHO Hecnararbe, 
xoje je, Rao INTO TO o6Htmo H 6m3a, nocnyworno Rao noT pex 3a ibex /lanai pa3Boj. 
CTHap ce cacTojana y Tome, um ce CBH 3aRmytuur TeopHje, Rohr cy ce cjajHo 
noTripbrmankr excnepHmeHTom, gox cy ce HamTHHarba apumna Ha HogeHirm pa-
cTsopHma opraHmorx maTepHja, a Ta104e H Ha pacmopUma y irpyrram pacrHapa-
xurma (eTpy, 6eH3ony HTg.), HHCy MOTJ114 normem4TH Ha BoneHe pacnrope HHCCHHHa, 
6a3a H COBH. HaripuMep, 3a pacmop 1C041 canpRH Ha 1000 zp Bone 1 rpam•ivrane-
Rya NaC1 (58,5 2p.) cHumerbe TemnepaType mpaaberba 143H0C14.30 je 3,36°, Ti. 
MHOTO mime Hero mm 6H TO onrorrapano TeopHjil. To HCTO je 3ana>ReHo H 1c0I1 
npyrix nogennx pacTuopa COUH, rarcenrma H 6a3a, — cHroxerbe TeMnepaType 
mpwHaerba (Rao H npcmeHe OCT3.1111X 011LUTHX oco6rma pacnropa) &man° je yHeR 
B e h e, Hero HITO je. TO ogrosapano TeopHjr4.. 

113 one orTyarmje H3.323 ce'morao TpaHmTH y ,Asa nparma: rum cama Teo-
prja y ogHocy Ha HogeHe pacTHope xxcenmia, 6a3a H cam mrje 614na Tatma, rum 
je, o6paTHo, oHa ocTana Tatum H 3a Te carrajese, canto cy orcrynarba gonaarna 
yeneg H e n panHaHor 14 3pagyHar3a rb a 6poja pacnropermx ire-
crmra. lionno cy ce yueR go6aja.rie Bede Hpermocm Hero mm je TO 3axTeBaaa 
TeopHja, moryhe .  je 6Hno HOMIICJIHTH, ,TA3 ce npH pacroaparby, HanpHmep 100 
moneRyna NaC1, y pacTHopy go6Rja mune on 100 trecTriga, Tj. ga ce jenaH geo 
moneRyna NaC1 pacnaga Ha HeRaRBe maybe trecrmre. 

Peureme nmarba je 6Hno gaTo Ha ocnony pe3ynTaTa, go6Hjemix nor H3y-
'rummy enexTponposon.ibrmocTH pacTHopa. IloaraTo je 6Hno, na pacTuopH y 
pacTHapaxmma, Rao INTO cy eTap, 6e1130.T1 HT,3., cRopo He nposorre enexTortmy 
cTpyjy, j:(ox Hogemr pacTHoor RHcenrma, 6a3a H corm nposorte ,E(06po, Tj. 6aur 
one maTepHje, aa lc* cy ce onancana oTcTynarba on 3axotra pa36nmermx pa-
CTBOpa. 

Joriu3aztuona xurionie3a, xojy jenocTaHHo Apermjyc (1887 iron.), none3ana 
je oBe oco6HHe Rircemma, 6833 H cones ca ILI4X0BOM enexTporrporrognAmourhy y 
pacTuoprima, LUTO je BOBO moryhHocT He camo KBaj11412114BHO 06jaCHFITH o6e HO-
jase, Bell H 103811T14T3THBHO H3pagyHaTH jegHy on HArx, Ha ocHoHy pe3ynTaTa 
no6HjeHHx nor 143ytranarby gpyre. 

Cyurrtma jOBH321HIOHe xturoTe3e cacTojana ce y Tome, na ce monewm Force-
mum, 6a3a H C0.114 y HogeHom pacTHopy Heni4mHzmo pacnagajy Ha camocranHe 
j 0 H e. 111To je BehH 6poj T310314X joHa, TBM je Beha engRTponposoammrocT pa-
cTsopa. Antr cpa3mepHo pacnagarby monerryna Ha jone pacTe H °MUTH 6poj pa-
cTHopermx trecurna, jep 143 cHaRe jenHe go6Hjajy ce Aae (HUH mune). Y carna-
CHOCTH C THM noRa3ano ce ;la 614 33HOH pa36nancemrx pacTHopa BaH040 33 HoneHe 
pacTHope rurcenrma, 6a3a 14 corm, aRo ce yame y o63Hp He canto 6poj monexyna, 
Et& H 6poj joHa Ka° camoc-ranmrx trecTirga. 
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§ 4. Jommumbuo xusioinesa 	 123 

BykWhit IlpHeral1111111 „c1m3Hqxe" TeopHje pacTstopa (§ 2), ApeHHjyc HIlie 
yaHmao y o63Hp y3ajaMHo X1eiCTBO pacTsopeHe maTepHje ca pacTsapaqem H cma-
Tpao je, na ce monexynH pacnanajy Ha cno6onHe joH e, Hanpinnep, no cxemm: 

NaC1 = Na+ C1-  

Taxso H3onosano pa3maTparbe npogeca joHH3agnje Huje ;swan° moryhHocrn 3a 
meroso npamumo pa3ymeHaibe. 

liparnumo pa3ymesame npogeca joHmasHje monexyna y pacrsopHma no-
CTa.110 je moryhe Tex Ha ocHosy CHHTe3e npeTcTasa Apelmjyca H xemlicxe TeopHje 
pacTHopa ,11. H. MeHnemejesa. 3a yHobeme y Hayxy Taxse cHnTe3e 3avrywan 
je H. A. KaanyxoH (1891 mit.), xojH je cDopmynHcao cynrrimy Imams Ha cne-
nehil Hamm: „Ho HanIeM cxHaTarby, Bona, paanawyhm monexy,ne pacrsopeHe 
maTepHje, cTsapa c jomma Hecra6HnHa jenrumma, xoja ce Hana3e y craiby nHco-
nHjamje, no humnbeiby ApeHujyca nai, join! ce cno6onHo xpehy, CJIMIHO oHHm 
noce6HHm aTomuma, KOjH HacTajy npH nHcogHjausjH monexyna xanoreHa Ha BR-

comm TeMnepaTypaMa". 
Ca rnesingTa H. A. K36.nyxosa y Honeimm pacTsopHma ce Hana3e He CJI0- 

60JAHH, Bell XHApaTHCaHH jOHH, 17pH xleMy je 6anr xlinpaTagHja TJIBBH14 
yapox jOHH321411je MOJIeRyna. 3a paaniwoHarbe xklnpamcamst j01111 On CJI060AHMC 
(He ximpaTHcamix) 1703HTHBHH Ha6ojH HOB nprnix ce o6enewEu3ajy Tatwama, a 
HeraTHEHH 3aneTom. Ilpema Tome, HanpHmep, joHH3agHja y pacrsopy NaC1 Tpe6a 
,Jaa ce npkwawe He rope HaseneHom seh cnenehom cxemom: 

NaC1 =-- Na + 

Tymaqeme jomnagHje pacTsopemix maTepHja xoje je ;la° H. A. Ka6nyxos je 
naHac on cstix npHxsaheHo. 

1103HTHBHO HaenexTpHcaHH jOHH ce 061111HO Ha3HBIliy xaljOHHM a, 
a HeraTHsHo HaenexTpHcaHH — a H j o H H M a. Cam npogec pacnanakba mone-
xyna Ha noce6He joHe mowe ce nper- 
cTasHTH Ha cnenehH Hamm. OKO 
Hor jona monexyna, }co* ce Hamm! y Q 	 A 
paTcTBopy, HanpHmep NaC1, opHjeH- 
Tinny ce nonapHH monexym sone, 0 	C23.5 Rao 111TO je aa cnyqaj Na + cxemaTcm 
noxa3aHo Ha ca. 113. Y nonowajy A ® cp 	a  
HeraTHBHH xpaj nHnona npH6n1oxasa- 
he ce joHy, a 1103HTIIBHH he ce ynaJba- CA. 113. Opnjorraum- CA. 114. .1:1EnoAN OKO 

ja nonapaor moneayna 	joacaor monexpia 
Ham. Ycnen Tora, monexymi he ce 	OKO jOHIL 
oxpeHyTH H npehH y nonowaj E. Ho 
BeJIWIHHe 110314THBHOr H HeraTHBHOT Ha6oja Annona Cy jenHaxe, /Am je HADCOBO 
pacrojaibe on jona paanwmo. 36or Tors npHsnagelbe K memy 6nhe jane on on6H-
jaiba H oxpeHyTH monexyn he ce npH6nHwasaTH jolly (S). Onesmsto je, na ce 
aHanorna nojasa soraba H y 6JIH311HH Heranumor joHa. 36or Tora, oxo o6a cxy-
nHhe ce sehH 6poj monexyna Bone, np0Hyqemi on crpaHe jolla, Rao urro je cxe-
mama,' npHxa3aHo Ha cn. 114. 

ABM 170111TO ,,cy CBH npogecH y ripHponn ABOCTpaH11 H 6/1311paly ce Ha on-
Huey H3Me4y Hajmame nsa aKTHBIla cpaxTopa, Ha nejcnay H npoTHsynejcTsy" 
(E Hr en c), — OHOM HCTOM CHJIOM KOjOM jOHH ripHanage ismone, OBH npx-
image joHe. 3axHarbyjyhli Tome, Gina ripHsnaqema meby jomma ocna6H TOJIHKO 

na ce eseprHja monexyncxor xperama y pacrsopEma noxa3yje Bch nosommom, 
Aa ;cc onenH jenaH on npyror. 
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CA. 115. CxeMa npenasa 
nonapme rrppaype y  jox- 

cxy 

124 	 V. Paegieopu 

ne, ointjenrannja An- 
cmaibyje ce cna6.1bem 
exynocor xperaiba y 
, 3a 1bax030 pa3gBa- 

Ha joie dasmo H 
apHHm pacTsapaqHma, 
a, IMMO y penamsHo 
atm cpembe nonapHo- 

2- 4 

HOM pacrsopy mama 
na Hero H KoA OHHX 

onapHH. Kao rrpHmep 
nna (ban pacnaaama 
a3 neumpHe cippery- 
H Hejcisa monesyna 

H Ha camp! 115. 
e spajesHma pacrso-
oHHa nacryna pa3una- 

ce mome 3aspuurrE 
CrpyX7ypy (B). 5  
He he An ripe csera 
cnoco6ae •a A0130.11.H0 

Be3a pacnannthe Ha 
Hut Known! HaTpHjym- 

Y cnytiajy pacTBapaua, K0j14 cy maim BOnapHEI OA B 

nova 01(0 jola Enna y 3HaTI10 matboj mepn. Hpema Tome, 
cane npHsnagerba meby joHmma, 36or trera eHeprHja mo 

pacrsopy mome 6HTH HeHoHon, 
A 	 jame. 3aTo pacnajame monesy 

He 6HBa y Taionim cna6o 11 
Rao urro cy crap, 6en3on x CA. 
cna6oj mepH, &ma KOA pacissa 
crm, Hanpmmep son ermuuncoxo 

PacnaHaise Ha joHe y Bog 
ce He camo KoA joisautx mon 
xoja Cy y cno6oHHom cramy 
mome Ha nocnymul HC1. n 
y czatnitua carrajesHma je n 
pe y joHcuy, sojH HacTaje y 
sone, a cxemaTcxx je n 
Aso ce mecrnue Hoge npn6nH 
peHor nonapHor monesyna (A) , 
meme nonosa Alumna (E) , xoj 
Tam, Ha monesyn Ho6Hje joHcsy 

Y cnynajy cnomembor monesyna pacriaHame Ha j 
no joHousu se3ama, a 3aTHm no onmm OA nonapmer, xoje 
Am) npeby y joHacy. Ko,rx cna6o nonapnicc H Henonap 
joie, no npasmuy ce, He AelnaHa. Kao npmmep, Hem noc 
cymbal.: 

Na-0 0 
\/S( 

H—Oz 

Tom monexyny seaa Na—O je joHcsa, Ben H—O Hma 
Hapax-rep, ioK cy sew cymnopa c ialceoHmom c.na6o n 
ce ouenmyjy join Na•, 3aTHM jOHH H•, a urro ce Time 
HHKOM OEM ce yonuire He crsapajy. 

AonYHe 

1) lipm pacrsapaiby jennor rpam-moneuyna maTepHje y 1 
monomona.ABB pacruop (§ 2 Aon. 3). 3a 'ben xaptuerepncructuo CHEM 
HasnBa ce xpuocxoncxom xoncTanTom, a nownneibe Tam 
JI KOCHI) II CICOM KOHCTaNTOM of roBapajylier parmapama. OBe 
411Te 3a nojemme parmapage. Hanpmmep, sa Bony mum 1,86, °Au. 
03M. 2,530 . YKOJIHICO cy Belie Bpennocrx pasmarpana xoncTurrn, yro 
JIMAI HCTHM ycnomima, /wry °Apeman moneuyAcue Texame parrs° 

2) IloniTo cy ITHCTIUM aelugne MILK CaCTaBlbeHII OA cno6o 
OBI= upnc-rana mome ce cacrojyrn y Ampeurnom npenasy y pacrsop 
KaO Tamucc, Heti noce6nux KaTjOHa H alljOHa (a= 06aBe3H0 y CKB 
• crBapalbe monagna jecre y oBom cAynajy ceuyanapnx npo 
cmopy. Kpajibn pesymram, Koji! onrosapajy paBnoTexcnom 
• icon onnmijer mamma pasmaTpuba jommanaje y parraopmata, 

3) C.Aa6nsethe cum npaanamema mety jonuma sasncm on 
parmapaga (§ 2, 6p. 6), noun.° OBa yAasn y jennalumy ocnomor 

e, • e2  
f — 	 3a Bony rpm oftwnim ycAosuma 8=81, IIa npema 

a • d2.  
case np0B.nagen-a meby joknima cy 81 nyT blame Hero y }Tummy 
mem= a = 1). JIBeaemplimue KolicrauTe anuoxona, erpa H 6en3o 
onnocuo 2. 

aKo avows nonapHH 
napHe. Y npnom pea - 
en cymnopa c Immo- 

zp parrsapama Ao6mja Ce 
TemnepaType mpumesba 

Type Iczygalba — e 6 y-
enumune cy BeoMa pasmi-
,51° , a sa 6eBson — 5,12, 

o ce Tammile, !TB oera- 
maTepxja. 

ions, nponec parmapazha 
jos He muneRyna 

=Tame opuocy). 
• Koji! Barn& Tex y pat- 

ty oxntrAenno HCTH Imo 
wueaor y mauora Teiccry. 

euTpugne =Brume (a) 
=ROHS enewrpocraTsse: 

e, y Bonenom paerBoPY 

Jae le y nPocropy suldel/Y 
jewaaie cy 27, °Au. 4, 
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§ 5. Enezeziepoitutiitzwca checolyujoquja 	 125 

4) KopHc•rehH ce OCHOBEIRM 3aKOHOM enexTpocrannce (ynop. III § 6, 6p. 1), moryhe je 
npH6mencno H3Hecne pay 311 exeprHjy y3ajaMHor nejersa Asa joHa y soneHom pacrsopy. Ha-
npHMep, 3a jone Na+ H CI-  mHjH es, paggjycm jegnalai 0,98 A, om. 1,81 A, IMMO : 

el . e2 	4,80. 10-10  4,80 10-10  

	

E - 	- 	 =- ,A p 
E • d 	81 . (0,98 . 10-8  + 1,81 .10-8) 	

10 2 . 10-  e z 
 

Ao6Hjeua seniamma exeprieje y3ajaMHor ,IlejarEta je maxcHmanHa, jep ogrosapa HenocpehHom 
KoHrawry nexnapaTHcansx joHa (111TO 311 pacrsop Tpe6a chimps= canto xao rpaHnmau cnymaj). 

Cpen,isa eneprnja ionnomor xpeTaHA mecnnla jennaxa je 3/2 kT, me je T — anconyzna 
Terenepwrypa, a k — xoHrrawnia 1:maximum (1,38 • 10-16  epzIarietien). Ynopebyjytuf ose Even-
Hocm ca rope HahenHm anus ce na cy o6a osa pe3yznera senwnme HcTor pe n a. APYK-
mHje pemeHo, eHeprHja TonnoTHor xperas,a nosorbita je ga moasose enexrponsrmmy gscogsja-
ugjy y no pacrsopeXe coml. 

5) Moryhmocr •joRmsagsje nonapmsx sew pacrsopeme maTepsje aasscs yrnasmom 
Re og sonapxocrs pacrsapama (it* je oxapawrepncama gmenexTpismom Romer:11mm) seh on 
spscycrsa aroma y werosom monexyny, mojm monce ,IXOBORsHO awraBHo ga pearyje ca jegssxm 
on aTOMa jtaTe nonapme sese (majgeruhe — c aTOMOM BOAOHHKa). TaK0 je sonoxxxx.nopun Amor* 
mune j0MH30BaH y anxoxony (e = 27), Hero y wejaHosonowrmoj xlicenHHH (e = 110). OHO 
npmep jacno noxa3yje oA xaxsor cy orpoMnor sHamaja 3a joHH3anHjy minHsHnyanne oco6HHe 
o6e xosnoHarre paarsopa. 

5. Enewrponswixa gmcomijazinja. MaTepHje, no* y nonenom pa-
creopy nponone enexTpwwy cTpyjy, — coax, 6a3e H xxcennne — 3ony ce e n e K- 

	

T p 0 JI 14 T H, Roje 	nponone — H e e JI KTp0 31 HTH.Y Be3H C THM jonx- 
3auxona xnnoTe3a nocne excnepxmenTanne nompae, no6nna je Hamm uleopuje 
eneyalipaanieutuce ducoqujauuje. 

KapaxTep jona, xojH ce o6pa3yjy npx niicounjanxjx paanxx enexTpararra, 
mopa, npxponno 68TH pa3JIMIHT. Kort monexyna COJIH Ancolmjagmja ynex Box,' 
xa crnapamy RaTjona meraym H anjona xxcenuncEor °mama. CTora ce COMM mory 
cmaTpammo jegnmen,a, xoja y Bonenom pacTsopy najy 
jone meTana H jone xxcenrincxor ocTaTna. Ilpnmepx: 

KNO3  = K + NO3 	 Na2 SO4  = 2Nr• SO4" 
MgC12  = Mg-  + 2C1' 	 MgSO4  = Mg-  + SO4" 

Ron monexyna 6a3a on Ber ne3e xxcecama — G meranom H B0,1101HIKOM 
— 3HaTHO ce name joHH3yje npBa. CTOra ce ripx Ancouxjarniju cmapajy HaTjonn 
MCTa.TIa (KojH mory 611TH pa3JIWIHTH) H 3a cne 6a3e 3ajenin3Lm *min xxnpox-
cx.na (OH'). Ha Taj. Hamm{ 6a3e ce mory cmaTpam Kao jenume u. a, xoja 
y Bonenom pacTnopy najy xxAponclinne jone. rIpmepn 

NaOH = Na* + OH' 	 Ba(OH)2  = Bs-  + 20H' 

Haj3an, nxcouxjabxja xxcenana xne ca c-rsapaisem xaTjona BoAomuca 
anjona KHC.C.JIHHCHOT OCTaTKa. OBH °minx gory 68TH pa3.1IHLIHTH, a 3ajegli3RICO 
o6enexcje 3a cm xxcennue jecre, na y Bonenom pacrnopy Rajy BoAonnime jone. 
1Ipema Tome, Kucenunama ce nammajy jenn is e lb a, Hoja y Bonenom 
pacTsopy xajy jone nonoxnxa. Ilpilmepx: 

HNO3  = H NO3 ' 	 H2 SO4  = 211• + SO4" 

Bpoj aToMa BOAOHHHa, Kohl ce mory joinnonam, noxa3yje 6a3mrrer xxcernme. 1-3  
Kao urro je neh 6nno nomenyro (§ 4), xapax-rep enexTponirrxxwe nnconxja- 

nxje flexor monexyna y 3namom creneny je onpOex nonapnocrnma meronnx 
naneirnmx ne3a. YHOJIHHO je oBa Be3e mue nonapna, yronnxo name npx °era- 

xerxm ycnontima Haar* joinisarnaja. AJIH nonapnocr Be3e n3m0y 6nno xa- 
minx enemenaTa HHje nenpomennama oco6ma minx, Beh 3amicn mime-same H 
oA Apyrmx enemenaTa xojx ey cnojeHH ca csaxom Cog MAX. Hanptimep, nonapHocr 
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126 	 V. Pactrieopu 

Be3e Boomuca c loceommom y jegmemmaa mna ROH 
CHOCTH OA xeMncxe np0pme Emma um pagmana R. Am 
nopancennm MeTaJIHIIM CBOJCTBHMa, Be3a mmeby ibera 
napna (oax.rhyluto go npe.gaaa y jonctut Tnn), gox je 
c.ga6o nagapna. Hanpon4B, axo ATOM HMI pagnxan R nmaj 
Tanna cBojcrBa, Beoa nomOy tbera H xnceonma je cza6o n 
nocraje jaxo nonapna (soon:Tinto go npena3a y jonciat 
xaxas he 6HTH RapaxTep cBaxe og OBHX Be3a, 3aBHCH OA T 

hots KI4CeOHHK Ogy3I1MaTH enexTpone og R H H. 143 HaTIO)K 

IHIjaIIHja jeput?enwo Tina ROH mance 	yomure roB 

I II 

R 0 H 

Y npBom caymajy mnahemo 6a3y, y gpyrom xxcerung. 
jegan HRH gpyrn npanalt Anconnjaunje, 3aBHCH 0,11 0 

R-0 it 0—H. Hanpwiep, Na je mania meTaginijer Rap 
npema Tome, Anconnjaunja NaOH npaxntimo we canto 
y a3OTHOj KHCeJIHHH (HONO2) pagnxan NO2  je 3HaTHO 

mum H Anconnjannja n.e.rosa npaxminto HAC ncx.o.yiuut 
IIITa tie 6writ y c.gyilajy, aK0 ce R no csom xemn 

mnoro paarnixoBao og Bogoluma? Ogilvie/Ana je, Aa he 
csome may, 613TH &melte jegna gpyroj. °Age, npema T 
c moryhnowhy pnconmjannje y o6a upanua. Taxia j 
MOTy nog HCTHM y.c.nosnma ga OTII y 
BOAOHHKa, Taxa H jone XHApOKCHJI 
zisepnwi. jEta JIM he npeongablmaTm jegam HJII4 gpyrn npa 
Teplutx jegtmelba, ointruegno he 3aBOCHTH og penants 
menyTe Be3e. 

Hona3ehn og ynpoulheintx npeTcraBa a crBapalb 
joncx.ux Be3a (III § 4), mance ce nperne/Ano npanrrn 3aB 
nrijannje jeginsetba Tnna ROH og na6oja x paintjyca R. H 
ognoce ce na ogroBapajyha jeirAlbeffia enemenaTa Tpehe 
go XJI0pa. Taimacntm muutjama Cy noxasam npaxmit 
JAHCOI1HjalIllje. 

Cana npnBnailema nomeby gBe cynponte naenexTp 
je Beha, yxoninco je Behn.na6oj cBaxe og "mix, a manat lb 
jyhit CBOJHM MaJIHM AHNICH3HjaMa, jOH Bogontuta y NaOH 
cnojen C KHCeOHHKOM, Hero jOH meTana, gal< H nopeg TO 
jyMa Behn rta6oj. 36or Tara Ce o6e maTepnje pncocyjy Rao 
hamem na6oja R H cmamema meroBor pagnjyca, o6e Be3e 
paxTepy H A1(OH)3  nonama ce xao numinut amszpoTepnn en 
y itentpn nocuegna jegmbelba, yoleg jour jailer noBeha 
lbHXOBHX pagajyca, Ben Bogomuca H latceonma nocraje 
Te CBH OHI4 Amcocyjy no KHCeJIHHCKOM may. 

Kao IMO H3 cBera 'taupe/A nagoncenor cnegyje, 
Tpenocr je o n Luz a oco6nna enexTparnrra mna ROH. H 
Tepom se3e B e p o B a T H o h a Anconnjannje ogpebena 
npaBuy y MHOIHM cayintjemma TOJIHKO je pa3JIWIHTa, 
mance cmaTpant, ga gncounjaugja nge camo no jegnom 
nogena jegmbelba mna ROH, Raja je Beh 6mna npegtutbe 
(II § 5), na gBe no Kapawrepy cynparne rpyne — na 6a3e 
mar crenena je join caityBaJta cBoj onaitaj. 

HTHO ce melba y 3aBx- 
ce oaaj oxuncyje jam 
Itceolunat je jaxo no- 
0-11 y TOM cnyitajy 
jaxo n3pancena He/de-, 

 =pita, gox Be3a 0—H 
rpy6o roBopehn, 

ra, c xamtom he nano- 
nor H3tUIII3}1, Aa  JEI,HCO- 

pehtt, y gBa npaBua. 

a JII4 he npeosnagant 
oca nonapnocnt Be3a 
xrepa OA BOAOHHKa H, 

o Ting I. lianpontB, 
nemeTaluntjn Og B0,40- 

no may IL 
om xapawrepy ne 6yge 
pit TOMB o6e Be3e, no 
me, mopa ce panynant 
Alllbelb a, xoja 

cre nano joHe 
, tuonsajy ce amy6o-

mcomajammje amcbo- 
e nanapnocnt o6e no- 

y CBHM cnyilajesnma 
atocr napawrepa mica-

CJIHIVI 116 gaze cxeme 
epHoge on HaTpHjyMa 

o nocmaTpann npamot 

cane itecnute yTomixo 
XOB pagHjyC. 3axaluby 

Mg(OH)2  iispluhe je 
• UITO je nog marne3n-
6a3e. 3a ganAtm none-
nocrajy 6.uncxe no xa-
lapOJIHT. HanocneTxy, 

na6oja R H cmalbetba 
eh npnmento cna6nja, 

TeOpHCKH amtlo- 
peJlaTHBHIIM Hapax-

jegnom HJIII y gpyroM 
ce 

og am. Ha Taj Hagan, 
a noitencom XIX sena 
"awe/um — AO H3Be- 
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NaOH 

Mg (OH)2 

§ 5. EAvalipoAuliiutota aucoriajatiuja 
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HajnpocrHje amelooTepHo jenmbeme je cams Bona, xpja Aaje npo 0,aconmja-

111.1 im joie H' H OH'. Huai je Ta AHCOAHiaLIIIia TOJIHHO mama, ,Ita xougempagHja 
xaKO BOAOHBROBOr 'NIKO H XHApOKCHJIHOT joHa y BOAR H3HOCH canto 

1/10 000 000 = 10-7  zp-joulA. 4  
Omen noia3yje, ce xon0qHna joHa y BOAH TOKOM spemeHa He melba. OTyn 

ce sax- WI*, Xta Hanopeno c npogecom pacnanalba Hne H o6paTHH npogec — 

H3P 04 	 H2SO4 	 HC104 

Ca. 116. KapaxTep aracoumjamje y aasacaocm oa Ha6oja H paAajyca R 

crsapaibe HenHcocosamix monexyna 03 joHa (M onapHsagHj a). Gamma 
o6paTua peaxgHja mopa na ;me H y pacrsopHma enexTpongra: axo ce joint y CBOM 

xaomEntom xperaby cyxr,ape, TO ce on umc mome noHoso crsopHTH monexyn. 

Ha Taj HatiHH mexiiipcmuniutina ducotiujayuja je peeepcusan lipoyec: y csaxom Alum 
momemy Ha patiyH pacnanalba monexyna crsapajy ce joHn, a Ha pawl cynapa 
joHa — monexynn. HanpHrdep sa NaC1, oso ce mome npHxasaTH cxemom: 

micogajamija 

Nap ± Na• + C1' 
4- 	  

monapnaanaj a 

JOHCKH monexynti crrYnMiTn NaC1 y TeopHjH pacTBOpa mecTo ce Ha3nBajy „j0H- 

CKII nap". 
Axo ce note on monexyna, TO ce cpasmepHo IbHX0BOM pacnanalby 6p3HHa 

nHcogHjanHje cmathyje, nox ce 6psHHa monapHsagHje nosehasa. OgHrnenno je, 
na ce ycnen Tora ycnocrasma pasHoTew a: KOJIHKO ce monexyna y jenmagn 

spemeHa CTB0pH, TOJIHKO ce H pacnanste. 
KsaffrgraTHsHy ogeHy pasHoTemnor craiba enexTponarra Aaje iberos czNefies 

aucoqujaquje, Tj. onHoc 6poja monexyna, xojH cy ce pa-
cnanH Ha joHe, npema genoxynHom 6 pojy pacTsope-
11}1X M Onexyn a. Osaj onHoc ce gem.° mHonal ca 100 H Ha Taj HaxIHH Hspa-

masa nHcocosaHH neo y npogeHTHma on Henexyrnfor 6poja monexyna. 5  

IlpomeHa KoHgegrpaintje pac-rsopa pasnmurro he yawn' Ha npogec Amco-

11lija1110e H monapHsagnje. llourro Ha nom on BMX yriety camo gecrune sone, 
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128 

xoje xenocpeano oxppxyjy moaexyn enexTpoaxTa (lnlja 
num x y Want pacTxopxma), pa36naHceme ce 611Txo 
rtHcowjagHje. HanpoTHs, 6p3HHa monapmanHje ce np 
jep °Ha 3aBHCH 0,E( 6poja cyjapa H3me1y pa3HoHmemix jo 
ripH pa36nancennm pacrsopHma. 36or Tora, pasHcrrewa c 
uHcogHjanHje eneHTponHTa upH p 
cTsopa nosehasa ce. 11pema Tome, Hasa ce r 
Hiljannje eneHrpontrra, HeonxonHo je HcrospemeHo pehH 
LiHjH pen. 

11pH pagosHma ca eneHTponnTHRHHm pacrsopHma 
TaHo3saHHm Kopmanuum HoHgeHTpausjama. Hopman 
3HBa pacTsop, HojH y nitTpy canp>l< 
saneHT paeTsopeHe maTepHje. Fpam-e 
ce veuthe Ha3Hsajy, HopmanHe TeHume Hana3Hmo 
HyncHe ToHHHe eneHrponHTa 6pojeM BalIeHTHHX se3a 
3yjy lberos moneRyn. HanpHmep, Hopmanne ToHHHe HN 
jenHaxe cy M, ogHocHo M/2 H M/6. I.-UMW npeHmyhcrs 
wasama HoHneHTpagHje eneHrponirra Hag upyrxm je y TOM 
HopmanHocm pacrsopa, HanpHmep, 6 ft .TI 0 HaRsa 
C 6 H JI 0 HaRsom micentmom y jenHaluim 3anpem1H 
pelleHo 3a monapHe pacrsope (§ 2) mome ;:(a ce Hawe•H 

IIpH jenHaHoj HopmanHoj HoHnewrpaHHjH .pacTsop 
JIHTH he ce, yonune rosopehH, nHcocosaTH y pa3Hom CT 
osHocH 3a coati, rue se3a 'mem.= ca HHcennscluim OCTET 
Tep. MebyTHm, H mute y nojegHHHm caymajestima ycnosx 
611TE pa3111411HTH. HanpHmep, moneHyn NaCI cacTasmeH 
joHa, Aox moneHyn MgSO4  — OA ABOBaHeHTHHX. 011Hr 
cnymajy, cHna npusnagema mety joHHMa mopa 611TH seha 
he rip OCTaJIHM jenHamtm ycnosHma creneH nHconHjarmi 

++-- 
miry MA 6HTH martin, Hero COJIH Hoje onrosapajy THny 
+-- 
M2A (HanpHmep MgC12  H Na2 SO4  3ay3HMajy Hem HHT . 

• 

CC R0B0rbH8 It0J1141111112 
e Hcnozasa y 6p31HH 

om ripHmepHo cmtubyje, 
a, HojH he 6HTH Mandl 
uomepa H cTeneH 

3 6namemy pa-
sopH o creneHy ;Iwo-
HaHsoj je HoHneHrpa- 

rogHo je cayacHTH ce 
HM (IN) c e H a- 

1 rpam-emsn-
sHsaneHTe HJIH, Ham) 
aHo nonennmo mone-
eby joHa, HojH o6pa- 

Ba(OH)2, Al2(SO4)3 
osaHsor Hawma H3pa-
, HITO he ripe jegnaHoj 

anHanHja pearoBaTB 
ma. CBe urn) je palmje 
a Hopmame pacTBope. 

paarniturm enewrpo-
now. HajnpocTBjx cy 
OM Hma joHciu4 KapaR-
'3a mcoBBjaimjy mory 
je OA jenHosaneHTHH3c 
enHo je, Aa y upyrom 
H3 Tora H3HjIa3H )  Aa 
conH, cacrasmeHe no 

++-- 
. Coax num MA2  H 

menHjapHH nonmaj. 

Crenex ,xxcoukcjagmje (a) y 0,1 N pa c Bopplma 

EnelapOJIHTH Y % 

Coax 

+- 
Tana MA 	 0,80-0,90 80-90 

++_ 
MA, 	 
+-- 1 0,70-0,80 70-80 

1.1 	 M2A 	 
++-- 

MA 	 0,J5-0,45 35-45 

Kxcenxice 
HNO3 , HC1 	 0.90-0,95 90-95 
H2SO4 	  0,60 60 
HF 	  0,08 8 

EJICKTpOJIHTH 

Kliceauxe 

CH,COOH . . . 	 
112C(53 	  
HCN 	  

H2O 	 

Ba3e 

KOH, HaOH . . 
Ba(OH), 	 
NI-140H 	 

a 	r % 

0,014 	1,14 
0,0017 	0, . 17 
0,0001 	0,01 

2 • 10-9 	2.10-7  

0,90-0,95 90-95 
0,77 	77 
0,014 	1,4 
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K 	II 	Enemponwrm 

CH3COOH 	 
HCN 	  

H2O 	  

NH2OH 	  

K 

2 • 10-5  
7 • 10-n 

2 10718  . 

2 • 10-8  

Enewrpommi 

	

H2PO4 K1 	 
K2 
K3 

H2CO3 	 

	

K2 	 

	

H202 K1 	 

      

7 
6 • 10-8  
3 • 10-12  
4 • 10-7  
5 • 10-11 

 2 • 10-12  

      

      

      

      

      

       

Y Ta6ninut cy Hasemax Henocpe)wo ornenom onpehemi crenemt meow-

janaje KOA cones paalIHT-MTOT Tema, xao hi Hon Hexnx micenima H 6a3a. nojensmil 
npercramnigH o6e oBe rpyne cy nHcocoHanit neoma paarmuirro, anH y CBHM cny-
tiajamma MHoro nyTa *Tie on none, Hoja je panx nopet)eibit Taxobe craEubeHa y 

Ta6mmy. 
EIleKTpOJIHTH, HojH npH naTiim ycnontima Amcocyjy on 30% na Hamm, 

Haminajy ce o6HuHo j a K H M, Hojii nitcocyjy y rpamniama on ‘30 no 3% — 
enempormimma cpernbe jamme, a join maim nacocosainim — cna6Hm eneicTpo- 

Kao nrro ce BHB,H H3 noriaTaxa Haseneinix y ropisoj Ta6nHHH, CBe conm 

(c HeICHM H3y3eunma KOjH he 6Hrii nomeHyTH Ha onronapajyhiim mecTHma yn6e- 
Hma) jecy jaHH enexTponuTH. 6-9  

3a enexrponirre c Emiuenaneirrimm joHHMa HapaHrepHcrwma je nocT e-
neHocT Ancouxjaiinje, xoja ce moHce Hajjacnnje riochtaTpaTH.Ha innue6a3mita 
xxcenmiama. HaripHmep, npmE cTannjym joimaanHje cboccliopne' immature iine 
no cxemit: 

36or HeraTHHHor 
Tence, Hero rip 

1-13PO4  .;v-- 	+ H2PO4  

Ha6oja joint H2PO4' npyrn joH Honomuca nitcocyje ce mHoro 
H 3aTo je npyrii cranHjym jomtaanHie 

H2PO4.T±R HPO4" 

Et& 3HaTHO C.1136H41. 110C.TKIIMH BOAOHRK Tpe6a na ce mange on nEsocTpyHo 
eneirrpHugreTom HanymeHor joss. Croft Tpettit crannjym jointaminje 

HPO4" -4=-• 	PO4"' 

y pacTBOpy cliocctiopHe micemme mope, vi He nocTOjH.' 0  
EnwrponHTima Ancowtjatutja je pesepounnt riponec HO( nononit no 

ycHoCTambana panuiOrence. lipezda Tome ona ce HoHopana amony o nejerHy macs. 

Haripmtep, 3a CH3COOH Ha nwroj TemnepaTypit Hhtamo: 

ECH3COOIR I  
— K 

[CH3COOH] 

KoHcTaHTa pasHoTexce K HapaxTepinne y mom cnyuaiy. inemponirrHuicf pnco- 

iiHjaulljy CH3COOH H 3aTo cc Hamm pahucganiNo.m aucatfujatfuje. YKOBBKO je 
ona Baia, yToninco je, npema Tome, Beha a ionitaminja nocmaTpanor jenmbena. 

rlomTo ce HoHcrairra nRconitjagnje c Hpomenom Homiemparnije pacTnopa 
He melba, ona Aaje oniuTHjy HapaicTepricruicy enewrponma, Hero creneH nhiconn- 
jagHje. MebyTHm, TO Hamm camo 3a c n a 6 e eneicrporarre, xmjn pacrsopsi 
canpme cpa3mepHo man° cno6ormHx joHa. Hariparms, icon jam= enexTpornrra 
rxoumbe HpHmemo Aa ce noxaayje enempocraTHIngs nejcrHo w3rhe4y jermor H 
npyror joHa, 36or tiers Hacrajy oTcTynatba on 3aHolia o nejcriay maca H npomena 

Hernizume K npH pa36nameiby pacrHopa. CTora cy y nplinoweHol Ta6runix Aare 
HoHcrairre niicomjainije camo, 3a Heim cna6e micermHe H 6a3e (Ha o6Humtm Tem- 
nepaTypama). 

KoHeTax•re nacounjagilje 

9 Chinn xebutja 
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130 	 V. PaaNeopu 

143 ynopebeiba HpenriocTH KOHCTIIHIS 3a AHComi) 
Tpeiter aroma Howllima (K„ K2, K2) (bococipie itHcen 
yTH‘re noseharbe Ha6oja tiecrrige xoja ce nlicocyje n 

3aiiHaTbyjyhir Tome, 111TO je KOHCTaHTa nHcogitja 
Ha naToj .TemnepaTypH xolicraHma Henionara, mory ce n 
Tpagirje iberomix nojenininx joHa y pacTBopy. OBHM ce 
Nurcxoj npaxcH, HaponitTo 3a cmilicaHalbe icorigeHTpag 
minpoiccHna, Tj. KH CCJIOCT14 .  HJIH anx an H o c 

Hexa je HanpHMep, noTpe6Ho cmaiblim xxcenocr p 
aHHe. 3a }by HMaMO: 

[CII3C001[H']  
K 

[CH3COOH] 

Axo ce noBeha icorigeHTpaglija joHa CH3COO , TO ce 
xoHlieurpaintja jolla Honclinnta mopa cmairArrit. A noBeha 
CH3COO' molice ce H3HecrH spa° nporro: noTpe6Ho je 
6irno HaicHy co clipheTHe miceliinte, Ha nprimep CH3CO 
jaxo nHcocoHaHa, oHa naje ntHoro Jolla CH 3COO' H -xtic 
meTHo cmarbyje. Ha cirwraH Hamm npH nonaHatby 6lilio 
pacmopy amoHHjym-muipoxcrina, HaripHmep NH 4C1 
joHa OH', Tj. aJIKaTIHOCT pacmopa . 18  

Axo npHmeHitmo 3axoir o nejcmy maca Ha nric.ogrij 
Hniamo: 

jy %%or, ,rApyror 
e Hum ce KOJIIIKO jaxo 
e nocTynHoj 	 Hja- 

je 	enexTponirra 
BOJb14 meligim icoHgeH-

trecro'Keplicritmo y xe-
ja joHa lionomma JIBE 
T' H cpenme., 
trHopa cHpheme mice- 

6or xoricralirilocrx K • 
e xorigelirpagirje joHa 

canto nonaTH pacrsopy 
Na. Holum je mut co 
ocr cpennHe ce npit-
e amoHHjymorte caw 

Ha 'ce xoirgeirrpaintja 

iiHjy came Hone, oirria 

[111 [OH ]  K 
 [H20] 

}um [H•j [OH] =- [ H 2  0] 

03HEPIHMO Jnl K [H20] ca KB, Ao6rtjamo: [a][OH'l = B. BeJIHt1HHa 
ita3yje, npema Tome, memy je jenHart npoH3Hon xoHireHT aliHje joHa Honomma 
H igurpoicclina y Bong H cTora ce Ha3Htia j OHCRIIM n p O 143BOAOM BOA e. 
If eroHy 6pojiiy HpenHorr naxo je Hahn, jep cy K H [H20] 
Hocr xoHcrairre gricogitjainije Bone (K) jenHaxa je 1,8 1 
HenHcocoHaintx monexyna Hone irpaxmlmo (36or cacimini H 
je cranHa H jentiaxa genoxyrniom 6pojy rpam-monexyna BO• 

 : 18 = 55,56. IIpema Tome, Ka  = 1,8 • 10-16  • 55,56 = 1 
JoHour npoit3Hon Hone npercratura BeoMa amity 

hyje ip ce 3a 6iino Rohr HoneHH pacrsop Habe RoHgeirrpag 
icoilireliTpaglijH if H o6paTHo. HanpHmep, y 0,1 N pacrso 
xoligeHTparrHja joHa lionomixa je jeriHaxa 1,4 10 -3 . Op-
OBOM pacTBOpy: 

KB no- 

no3Ham: Tama. Hpen- 
-16,  a RougeHTparlHja 
3HaTHe glicomijainije) 
e y nliTpy, Tj. 1000 : 
• 10-14 . 

enituriy, jep omory- 
ja OH' npH HO3HaT0j 
y cripheTHe xHcentiHe 
• IIpema Tome, y 

K_
" 	

.10-14 	10.10-15 [OH') = 	 7, 
[H• 

- 

1,4. 10-3 	1,4.10-3  

3a 411Cry BOAy [H•] = [OH') 	= 10-7  zp.-joul.a." 
rIoniohy joHcxor npoirmoria Hone molice ce cHaxa peal( 

HeyrpinHa HJIH aintanHa) H3pa3HTH Ha ocHoHy xoligenTpagii 
KOBHX joHa. Y HeyTpanHom pacTraopy 	(Hay irecTo 
npema nperxonHom jenHaxa 10 - '. OtilirneirHo je na je y 
ripenHocr Beha, a y 6a3Hom — mania. Ha 'raj Haim' npH n 
cpenliHe Ka cHe Brune H mime xHcenoj C H  he 611TH jermaxo 1 
o6paTlio, xa cHe mine 6a3Hoj cpenimu Hntahemo 	= 10 

• 1 0- 12  

uja. cpeduue (Racena, 
e canto BOAOHH-
3Hatzasajy ca CH) je 
cenom parrHopy osa 
ena3y on Heyrpamie 
- 6 , 10-6, 10-4  HTA., 
8 , 10-8 , 10 -19  WM. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 5. Eeelarsponuiraraca dueogujayuja 
	

131 

Kournrramfma o3Haxa peammje cpeHHHe mowe ce join moue ynpocrirpH, 
axe ce 3a ocHoHy y3Me eodouwwe widow (pH), oHpebeH omocom: pH = — log 

CH.. Two je Heyrpaima cpegkma oxapaKrepHcaHa ca pH = 7, xxcena — PH 
= 6, 5, 4 WA., 6a3Ha — pH = 8,9, 10 writ (c.a. 117). Canto ce no ce6H pa3yMe, 
Ha mory Ha nocroje H cHe mrrepmeHHjapHe (H3meby Ha6pojeimx) apexmocria BOAC . 

 HHKOBOr HHHexca. 2° 
rIpakrmmo peammja cpeHHHe •Hamiser pacmopa mowe Ha ce oilpegH no-

mohy widuicatTopa — jemmena lc* meibajy 6ojy 3aHHcHo og penaBHBHe HoH-
neHrpanHje joHa H.  14 OH'. Hajno3HamjH HHHHHarop je...<1 a lc M y c, o6ojeu 
y miuncy IF (Ti y HHce...noj cpe,HHHH) upseHom 6ojom, y BHILIKy OH' joHa (Tj. y 

6a3Hoj cPe1114HH) — nnaHo, a y Heyrpaimoj cPeAHHH Hma my6Htiacry 6ojy. 3amotm 

[Hi /0' 	/0 1 	/0' 	/01  /01  /0' /0 8 	10' 
	

low 	/0- 	V' fid 

nodeliame loicefiocni flooehaibe amo],Hrera 

pit 	I 	3 	4% 	5 6 7 	B 	9 	10 	I/ 	12 	pH" 

. 117. Cxema °maim 3a peaxiwjy cpenme 

JIH ce y pacrsop HojH ce Hcrarryje xapmja 3a nebeibe HaTonJbeHa Haxmycom („nax-
mycona xaprHja"), mome ce ()Amax npema meHoj 6ojH oHpeglim peafainia cPe -
AHHe. 21-13 

.11,HconHjannja eneHrpoinrra Ha jone BehHm Aenom HHje Be3aHa c npHmenmm• 
 H3HHajamem HRH ancop6oHmem rormore. Crora mana npomeHa Temneparype 

o6wnio He3Hamo Ha Hay Trxtre. no npaimay onama ce H3secHo cmathetbe creneHa 
HHconHjanHje npx KO 02052) ._sseaeli). 

gonyne 

1) BOAOHHHOB ce joH (Tj._je3rpo aroma BOBOHHH3 raw npoToH) y pacmopy ()Amax I:m.337/c 

c jenumm monexynom Hone, Te naje cnommHH joH o H c oHmj yma — H30+. ()Raj ce, xao 

H CBH o6HLIEH joHn, mance name annpaTH3oHaTH. CTOra ce Hseros Ha6oj y pacrHopy He 03Hanatia 

nnycOm, Hero Tatmom (H30 ). OrHapaum oacoHujym-joHa ',spa Bening ynory Him nHcomijamths 

xecemnia, nourro je OH mama y3pox npena3a nonapHe cTpperype xncentmcxor monexyna y 
joHcxy. rIpema Tome, npouec pacnanalba Ha jone, anpilmep–monexyna HC1, moryhe 6H 6Hno, 

TalmocTH pawn, H3pa314TH jenHatinHom: H 2O + 1-1C1 = H30• Cl'. Ho, To HHje HeonxonHo, 

jep ce H npH.o6Hquom Haxamy nHcalba Honommos jot! cmaTpa Imo annpaTH3oHaH (H•, a He H+). 
2) Y rnaHHom 'Texcry HaseneHe gednuulunje Faiceama, 6a3a H cone, c r.nemunra xna-

opine TeopHje enexTponnTumne AncouHjaunje pee canto 3a HoneHe pacisope. jrla 6H ce 

morao yam,' y o63Hp xemmax xapaxrep MaTepnja H y H e B o n e n o j cPCII.HHH, Enna je pa3pa-

beim n.p OT OHCR a TeopHja xxcesnma n 6a3a (B.pencren, 1923 r.), 33CHOBaHa Ha--  cnextehma 

Accinunumjama: Kucenwie — maTepHje, xoje najy npoTone, base — maTepHje, xoje s e 3 y j 

npoTOHe. 

	

Op:Hoc vomeby xlicennHe H 6a3e Hapancana ce — no npoToncxoj TeopHjH 	cnenehom 

cxemom: 6a3a upotriou = Kuc,enwia. Y cHeremy on nue maTepHje, xoje cy cnoco6He na pearyjy 

c npoTo' Nom, xao 6a3a yam ClIymanunnnne oHa, xoja ra *tie sesyje,_Tj. 'cop ce onniniyje BehHM 
c TB om np e•al a npoToa y. HanpHmep, y Hloy N11 3 — H20 — HF, cponcrso 

npema --nparomy cmarbyje ce. 36or Tors, y cmeum c amointjaxom, Bona IbruniHoHHnie xao Fame-

alma, a y cmenni c HF — Rao 6a3a. 

NH3  71-1-120 =-- NI-14+ ± OH 	H H20 +.14F H30+ + 

9* 

OBOT OTCTyIla BOXIF1, jep ibeHa HHcomijalmja HHe ca 3HB THHM ancop-

6oHmem ronagre: 
H2O + 13,7 local: = H.  + OH' 

CTora ce creneH HHconHjanmje Hoge npH 3arpeBalby 
j a Ho noBehaH a. C TOM omonHomhy join hello ce H y6yrkyhe tperarH, jep 
oHa uMa Hemum 3Ha'laj 3a HeHe peaHnHje y BOXIeHHM pacrHopHma. 24 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



132 V. Paciii6opu 

m, H CaMO , je npeaumPyje 
paaluncyje Tate°, Na014 •  
nrro je jest matiposeivis 
s, NaOH mujos 6aes . 

mama aeon icoomempox-
eig Koitueirpawije 
Haw - npoonHHao HOM 

sync H joite ynopebein cy 

ce 3a istcemute nporoHcsa TeopHja noppapa ca o6HmH 
}1 Ha. HeHoAeHe paerHOPe3 Horne ce y cnymajy 6a3a oxa Heh 611TH 
je 6a3a, He 3aTo InTO mosce na na xmapoxcHnint joH, Bet or  ro 
cnoco6am na some nporox (ca crsapaibem monewria H20). IIpema 
menials, Belt 6aur OH-. 

nOILITO 3a carry BOAy IIOCTOjH PaBROTCHCaH30 T.P., 	OH', 
nilje jenHora on is ;ma joHa HecanconHo 110R11111111 e10311BaneRWHY 
rota. CTora 3a soneHe pacraope ormi cxaaraiba - H xnacitLiao H 

3) EpojHe apennocru cponcratt npeita npp•rony 3a next mon 
Y AOlbOj TarkTIHAR (xica4/Aeo.4): 

VICTOR pearmary. 

OH-  368 I NH,-  419 I F-  368 Br- 315 HS- 
H20 184 I NH3 	2141 Cl-  323I 307 I CN 

343 
I 
 NO2-  320 

448 C104 285 

°Bare micreme. Ti. HC 

AMR craapaibem joist 0x-
11 1 . 

mato je no6HTH Hexo- 

) y iennom JurrpY sone . 

OM my 6Hom RH RH- 
6,02- 10 16  • lir! = 6,02. 
3asjyhit na y nwrpy rims 

335 • 1028  moneicyna, 113 
556 m n o H a mone-
poj join y macroj sorra je 
BHO). 

Ha ocHosy orcrynaiba 
maim °Minty. 

Tpe6a HmaTH y BHAy, ,na cy HasegeHH nonamit H3pamyaam 3a r a c 
mory ce HenocpenHo npammurrn Ha peasamje y pacrsopitita. 

4) Kao it y cnymajy imiceninta, joimmattitja sone Terre ca 
comMyma, Tj. y3 }menthe nBa monexyna: H80 + H2O = H O + 

3HajyhH, rpam7jon cantniat 6,02 1066  joHa (Asoraspoa 
maxO HirrepecaHrlioc 6Pojeaa. Telco 6poj jinni sonoanica 
npema pemeHom *wax je: 6,02 • 1028  10;-7  = 6;02 • 1016 . ,  Y je 
merp npeMa Tome, 6Hhe: 6,02. • 1016/100 • 100 100 
1010 , iiiSt ..iiii6naniaio 60 m H najap rt H jolt& HOMBRES. Aarbe 
1000 Oillipe 55,56 rpam-monexyna Bone, Tj. • 55,56. 6,03 • 10" 
onitoc1135 • 1026/6,02 • 1016  = 556 • 106, Hama= ce ma ma maims 
myna Bone )1011a311 -camo jegam rmicocosout itonacri. Ha Taj HaR11H 
spa° SC11141431 (111COATT110) H jejsmapemeHo CaCBHM •HeallaTaH (pens 

5) EpojHe spennocrit crenexa itHcomijatraje mory ce onpe 
enexrponwra On 3axoHa pa36nrommutx pacrsopar y iberosom' MOJI 

IlpuMep. Ilomolty cHisHoba Tame mpsubetba Almon) Halm 
y pacrsopy, 110111 CaApHOI Ha 1000 ep BOAC join' ram-monestyn OBC 
cHisiceibe 3a osaj pacrsop rpe6ano 6H na 6yne 1,86 : mehynua, 
je npH onpe4Hsaiby crenexa AHC011111111111je nancHO 3HaT11 He an 
pacrsopeintx monexyna, Hero camo o n Ho c Ateby Hama, paltyu CC 
na je pacraopeao 100 monexyna NaC1 H OHM 6H y crrcycray nitcomm 
1,86° . Ornenom ce go6nja mime, y onitoCy 3,3..6: 1,86 = 1,80. II 
of roaapa oHome, xoje 614 nano He 100, Hero 180 pacrsopemix '1  
aria pacnao ce Ha joHe TOJI11101 Heo, oryna,6yne 180 me:mama. 0 
c.H3majy axo ce on maxim 100 pacraop4six hammy= 80 pacnanHe 
,20 HenHCOCOBaHHX monexyna + 80 joHa Na• + 80 hills C1', men 1 
crenen nacouHjattHje NaC1 y naHom 6Hhe 0,80 Ti. Amoco 
Isis monexyna. 

6) Y noiboj Ta6nium xaO npmmep lame/team cy (summit 
Hamm enorrponitra (C - nopmanaa xointearpannja pacritopa). 

(I; }ID 

• 

H 

(55,5 zp). HoptaanHo 
ce no6aja 3,36° . nouns 

6poj nitrocoaamat H 
:HO ynpondutaa. Yamitmo, 
je mopanit nano comeibt 

Tome, =bolo cameme 
Ti. on Y3CTICX 100•MOACT 
biome fists canto y TOM 

Ha joHe, jep Tam ammo: 
=lemma. Ha raj Hamm{ 

o je 80% CBHX pacraope- 

arenas! itmcmilliatutje 

C 

Enexrponar 
0,1 0,05 0,01 

HC1 	  92,0 94,4 • 97,2 
KC1 	  86,0 88,9 94,1 
MgC12 	  76;5 • 80,3 88,3 
K,SO4 	  72,2 77,1 87,2 
Mg2SO4 	  44,9 50,6 66,9 
CH,COOH 	 1,4 1,9 4,2 

0,005 0,001 

98,1 99,0 
95,6 97,9 
91,0 95,5 	.- 
90,5 95,4 
74,0 87,3 
6,0 12,4 

Kao 	ce mina 113 Ta6nHne, yHOJIHHO je pacniop pa36namic 
naconitjarinje HOBCHaBa H TO yTOJIHICO npitmerimje, yR0.11RHO je cna6 

7) Mana crenex nacommjamilje enexrponara npa pa36naweiby 
He 3Hatul, 'ma jertHoapemeHo pacre x 6poj joHa y JenHH Hit a 3 a 
IbeM crenexa rmicounjannje noaehaita ce'H raj 6poj, Ho c npyre crp 
huwe pacraopa cmaibyje ra. Pe3ynTar Tora je, na jjo H3secHe mmHg 
jyhy ynory Hrpa-ripau cliaRrop H..xoHIetapauxja Jolla ce yaehaaa, a n 
oHa nommbe na ce cmaibyje 6ea o63Hpa Ha noaehaibe crenexa imcortin  

flex jincomijamitje NaC1 

intja, yronlixo ce crenex 
jx AOTHR1111 enexrponar. 
pacniopa pacTe, To anal( 
p e m H e. C noseha-

e, canto noaehaibe same-
pa36nammba npeolinahy-
H jlemem nonaamby sone 
anHje. Kao Hajnoronintjx- 

.W44 	.k.ftiairvaiter 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 5. EfteKulpartutRuwa duaigujatfuja 	 133 

y muicny xonueirrpanuje joHa noxa3yjy ce o6Htmo pacrsopu cpewhe jatume. Y cisrmajemma, 
nanpumep, HC1 B H2S0, Tam" he 6ffs" 20%, osnoc:no 30%-m" pacrsopu. 

8) Henocpeiwo ornesom ospebem" crenena sncousjatutje jalcux enewrponirra jecy camo 
npus x A H h y TOM cmucny, urro ne oprosapajy ampulla crenensma pacnasama =ma-
pajylsix mamma Ha joie. Oso nec.narathe sons= imps, uno nocrojn enesrpocrarumico y3a-
huts° sejcrso josa, xoje ce manucliecryje 6ant y pacrsopHma j a x s x enewrponirra (r,se nma 
mnoro jona) x ymme Ha pesynrare excnepHmeirranimx ospepusiuha crenena sacormiauSje 
(ciumasajyhm ;ix). AK° ce y3Me y o63Hp oso pajahmo gejcmo, ism ce mime perm, sa ce y 
pa36nameimm pacrsopmma jaxu enexxponns" sucocyjy c x o p o nornyno (jesso sperm ce 
"swim= sa ce c acs 	inicocyjy). HanporBB, Hog cna6mx enewrponwra (qujn pacrsopn 
caApxce cpa3mepHo mano josa) owns" yaajaMHo sejcrso HHje Beaux° npmmiSint crenes 

Amcosujamaje 3a IBHX npaxmisio .ce noxnana ca crsapnum. Be3 o63lipa urro Hos jaxsx eneX-
rponirra nocrojM necnarathe Immehy crnapHor H npHBHAHOr crenena sucomijanuje, "080 ce mum 
mace Hocopucrum xao ynopesaa xapairrepucrinca ts3veJnIHa, 6a3a H cons, jep cy npusimmt cre-
nom sucounjaugje npu6JmHdHO n p ono paxonansn 

Crsapno npucycrso neAucocosaHux monexyna jaxor enexrpoiurra y 'heroism Bosom's 
pacrsopuma mace nonexas 6wrn yrspheno AlIpCKTHO excnepnmenranuo. Taw, lamas 0HLICH-

TP0BaHe cone xxcensue nocroja npumeran Hamm nape HC1, a 113 BOKeffIEC PaCTROPa AgC10, 

(jag= OK 2,5 M) osaj ce jaim enexrponsr =mum° excrpaxyje 6en3onom. Oqurnesno 

je, Ka OBHM dawns% yCTIMOBK4110 nocrojaux HeKHCOCOBIUMX monexyna y sosonmo mama-
xposaimm pacrsopuma Oxus enexrponirra ne mace sa ce youlasu C npiingunmj e•n s H m 
nerupaihem ihuxosor npucycrsa y pa36naixenum pacrsopmma. 

9) Yrnuaj Gina noiha jona na paannturre oco6tme pa36.nancennx pacrsopa biome sa ce 

36npno nponesa Talt0313M10/4 jouacom cudzom pacrsopa. Ilos OBHM ce nospa3ymesa noity36mp 

npoH3BoAa monapinix xonseirrpamtja joHa (A, B, B Hrs•) c imaspanima Banos= Hamm- 
mos (v)-: 

11 == 1/2(PkIvi -IAB1vid- IBloi 	...) 

Hanpumep, 3a pacxsop Roju je ucrospemeno 0,01 M y ojiocy sa BaC1, Hi 0,1 M y osnocy ua 

NaNO3, Hmamo:  ix = V, (0,01 • 22  + 0,02 • 12 + 0,1 • P + 0,1 • 1 2) = 0,13. Ilpu laps-

IIYHaBalbY 
joncxe cline pacrsopa yams ce sa cy jam pacrsopu noutyHo MICOCOBall11, AOK cc 

3a cna6e nperxosHo HaBan xonnempasuje "buxom= jona nomohy osrosapajytinx creneua sHco-
Usjausje. Y paersopmma c ucrom joHmom =lord, pacrsopesa marepuja ce 148.11838 BOA npu-

6nimuto HCITIM Aejersom noiha coma OKOJIHHX mecrinla• 

10) Kao sofiap npwnep nocrenenocrn sHcounjaisije max s mime jaxe xncensne, Rao urro 
je cymnopHa, mory sa nocnyme soma nosarm xoju Ham najy joucxu ca c T a s one Hit- 

cemme y pasinm Komlempannjsma 

C (,wo.4IA) 	 0,001 	0,005 	0,05 	1,00 	2,00 

% H• 	  65,2 	62,5 	54,6 	50,7 	50,4 

% HSO,' 	 4,4 	12,4 	31,5 ' 47,8 	48,8 

% SO," 	 30,4 	25,1 	13,9 	1,5 	0,8 

Kao urro ce 113 OBKX 110KaTaKa MAK KOA mime HMI mathe KOMAGHTPOIMUCIX paorsopa APYtH 

crenen jommaguje Tax° pain H ne nocrojs. 
C.numno MIIIIC6a3HKM KHCCMIHahla, H 1p3co ljatlH3ja nonssanennnix 6a3a manna ce 

nocrynno. Ann ce osaj cnymaj toe mince ram nposepunt jep cy mop° cue one npasnimno nepa-
crsopeHe y norm. Biro ce Time cons, samosa norrynnocr sucoilmjamija nuje T5KO *no uspa-
scesa, anti je 'hem nocrojaihe Hoax yrapteno. 

11) Koncrasra nurnyae inicousjansje mune6a3He 'meninx jesnalca je nponssosy 'helm 
nojesiumx xoncrairm. Haripumep, m H3P0, so6uja ce c.neseha spesnocr 3a K nperaa ndsanuma 

II3 Ta6rufne naTe y taaBHOM Texcry: 

[H•12  [P0,"') 
K - 	 - Ki  • K2 • Kg = 1 • 10-11  

11-13P0,1 

12) Y sishoj ra6nmus cy Hasesese spesuodra spyrux 	 ANcoutijamaje 

(rio cxeam: MX' 	+ 	mx• 	+ 	3a nem jaxe eneicrponwre: 

HaSO, 	Na2S0, Ag1SO4 Ca(OH)2 Ba(OH), Ca(OH) 1  Ba(NO,), Pb(NO,), Bea 

1 10-2 	2 • 10-1  5 • 10-2  3 • 10-2  2 • 10-1  5 • 10-1  1 10-1  6 • 10-2 	5 • 10-2  

Ha ocuosy rope naseseasx 6pojesa jonulg NaSO, wrs. oxapawrepscann cy xao e.nexrpo-

num cpesihe jasmine, a jos BeF• 	max xao cna6n e.nesrponur. 
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134 	 V. Paarcsopu 

3a FeCI3  cy go5HHene cnegehe BpegHoax HO,Hcrairrii Ainolurjawija: 

IFea.2•11CY1 	IFealIa  
- 	 - 25; K - 

[Fe 	
- 10-1 ; K3  1FeC13I 	

2 
 

EFe•••11CVI 
= 2 

OBH cy nogawr zraTH 3a pacmope grija je joacHa arna jegtenca je 	, Axo .ce 	propene 
ca cytarecnnumm HoncratiTama gircogHjaggje civol:OpHe mice-Inure, cHga ce BEAK Jla ce one Hey- 
nopegn.Hno mune pa3,TmaYiY ieXUa 03 .pyre. Ha Till liatnur rrocren nocr AncorgtjanHje je anion) 

Roam K cy 9 -10-4, orm. 2 • 10-$, a 3a LiBr y ageTany - 5 • 1 
13) IIpH npometur TemnepaType HoHcrawre gacogicj 	enercrpogma ce 

	

maibe 6HTno memajy. Kao npnmep y gottsoj Ta6tuntu cy narcegetur n 	3atmcnocili npne ma crame 

TemnepaTypa (°C) 	 0 10 15 20 25 30 40 50 
K1  • 10 7 	  2,65 3,43 3,80 4,15 4,45 4,71 5,06 5,16 

HoBehamem 
yrngaj Mina H 

joHcHe cline pacrHopa 
noBehme npHrHora. 

nacraje H3BecHo nroneh e gHcourrjanHje. Gutman 

14) AHO 
AIM joHa, ca C, 
je• parca a C, a 
o gejcrBY macs 

Oncmo o3nantum monapHy HongeHTpanHjy enocrponwra, Hejt4 ce pacnaga Ha 
a creneH lberoBe 3Hcontrjarmje ca cc, To 61r Hotigenxbarmja cHaHor cut jona &cal 
HomleHTpagnja Hexurcoconamix monettyna (1 .- a) C. IIperaa Tome no 3tuanty 
11/HaMO: 

cna6Hje H3pamena Hog FeCI3, Hero y caynajy I131004. 
Y paanwumm HeBonearne pacrBapaturrea cons ce odionto 

cpernbe jamme Harr Hao cna6H enempanunr. Hanpnetep, as AgNO3  
noHamajy ciao enewrpoturrir 
AgCIO4  y impHAHHY -  Bpeg- 4 

• 

zracouajauaje (K1) yrrBeHe H-Hcentme ou Temneperype: 

aC • aC 	 cc! 
	-K rum K 	 

OBaj H3pa3, Ha.3BaH 3aKoHom pal6dIameema, Be3yje creneH nHcognj 
jaunje H gonyurra rca ce n3panyHa jegHa Bentsuma 143 APYre- Rao lip 

le C HOHCTalTrOM .1:worm- 
ep °age ce HaBoge etccne- 

(1- a)C 	 (1-a) 

pHmeHramm nogagH an orpherny Barcernmy: 

C 	 0,001 0,005 0,01 0,05 ,01 0,2 
a 	  0,124 0,060 0,042 0,019 1,014 0,0095 
K • 105 	 1,80 1,82 1,83 1,85 ,85 1,82 

36or mane nemonme a y He mtroro pa36namentrm pac-rBoptima, up! 
Hama an c.na6e enexTpontrre mome ce pent as je 1 -- cc, = 1. 3aHo 
K = rz 2C, B 

C 

 crryga a ]/K/C. 
15) Arco ce 3Ha HoHcraHTa Ancormjermje cna6e mice:time ( 

Ham HomreHTparudy joHa Bogomuca (xtu(poRcHna) y meHom pacrso 
HcHoplicTHTH upH6nigrum cbopmyna [H.] ---- ITK • C (ognocH9 3a .[ 
mep 3a 0,1 N pacrHop cHpheTne H-Hcemme Hmamo: = V2 . 
= 0,0014 zp-jox nogomma y 3111TPY- 

3a pasdnameHe pacrsope jaHHx turcernma (14 6a3a) monce 
,3a je .  HongeHepagHja joHoBa Bogomma (tangpouctura) jegtraHa on 
gHjtx micernme (6a3e). 

16) Parm anyerpaguje HemoryhHocTH upirm etre 
gircormjausjy jaHax enetapormra, HHHce cy npluiotHemr nouauu 
NaCl: 

H61114BUIHM H3panyHaBa-
pa36nametBa rnactr Tana: 

6a3e), naHo je H3pany-
y. 3a Taj panyir moHce ce 

= 	• 	Haulm-- 
0-6  • 0,1.= 1,4 ; 16-5 

e 6e3 ache rpeume yaeTtr, 
Hopmannoj HourrenTpa 

3aHotra pa36nanceua Ha 
HspanyHaTH 3a pacrBope 

 	0,001 0,005 0,01 0,01 0 1 0,2 
a 	  d,977 0,953 0,936 0,882 0, 52 0,818 K 	 0,042 0,097 0,137 0,380 0, 91 0,735 

Kao 111TO ce SHAH . 143 OBia nogaTaka, ripH upomemr HOHgenTpagHje 1 acTaopa, Bpegnocr BOH-crairre K nHje crarma. 
17) Ilmbeturga 	ce aatcoH o gejc-nay maca ne.monce ripmdemr Ha ruccormjarcHjy jamix 

enexTponnTa, jecre rmpeRTHa nocnegmra Tora nrro npx rberonom H3130 rt.y Hwy y3eTa y 063Hp 
noma mut necnnta. (IV § 3 gon. 2).•Hpema Tome, off irmalcaparcrep „ 	HOT" 3aHoHa No* je narnyHo TanaH camo . oHga Harca He nocToM mebymonetcyncHo gejcmo (I I §6),.Tj, mome ce-Reno- 
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§ 5. Enexiapoinailuima ducotjujaquia 
	 1.35 

cpenHo npnmeHHTH canto Ha oHe ascreme (racose, pacTsope Heenewrpomrra n cnatirm enewrpo-
;arra), Hon xojim je 36HpHo y3ajaMHO nejcrso llama cans mecuma no.= mano. 

HoxymajH na ce o6nacr npnmeHe 3axoua o nejcrsy macs npoumpa Ha ocHosy onrona-
pajyhe upoMeHe cantor werosor obninca, HHcy Rama no3HTHEme pe3ynraTe. Hanpoms, norm-man° 
ce na je moryhe onerpanwni sae Teuncohe, axo ce y o6HmHom o6nHxy °nor 3HKOHH onmTe HOH-

gorrpagaje (C) icoje ce onpehyjy manwrmucH 3ameHe ca e cp exTH B H H M (Tj. xoje ce 
crsapHo jasmajy) KoHnewrpannjama, raxo3sanum wIciluar1ocilluma (a). OnHoc Hamby o6e one 

seamnme mome na ce no-mance jenHatumom a = f C, me je f raxoasami Koe‘nalujelars waus-

uocaiu. To je sennimima xoja 36HpHo Hoxa3yje csa y3ajahma nejcrsa TIMM cilia y mrrom cmcremy. 

3aTo ce 'berm It43Wiliff cmHcao He mome jenHocrasHo t 
nparymammum OH ocraje cliawrop y cyurnmn emmmincxx 
(y H3BeCHOi mepu ow aampbyje iron jamm enercrpo- 
mrra crenex nHcoamjaumje Knackrtme TeopHje). 

ce y csaxom naTom cnymajy onpenwm nomohy Heim- 	06 

HeaasHomx onpehHsuba o6HmHo ce go6po met yco6Ho 
c.nancy. Bemi'mna xoe4pmsnjeHTa arrnumocm pacrno- 	124 
pease maTepHje =smog on KoHuewrparmje pacrsopa, 
merosor uenoxynHor cacrasa, TemnepaType wrn. 

jenHatume lg f = — 0,5Z2  a/(1 -I- jr), rue je Z — 

HHX joHa He mory ce HenocpenHO ompenam (jep ce 

ce mory TeopHom rapamyHaTH nomohy npH6JmncHe 

HaenexTpkwathe joHa, a p. — joacna cam pacTsopa 

yam( no64jajy pe3y.irraTH 3a maTepHjy y genHHH) arm 

MIX spenHocril Ka onu•rem (cpembem) xoerimumjetrry aKTHMIOCTH jaxor enewrponwra Tana 

an spa() pa 3 6 nameHe pacTnope oHe 

(ae6aj H )(HIM, 1923 ron.). Hpena3 on OBHX TIOjeHH- 

excnemmewrammx =Toga. Pe3ywraTH Tarcrmx 

KOeCIMBHieHT HHTHBROCTH Helm maTepHje mome 

Bpepxocm xoecinumjewra ornamocrm Hojenn- 

CA. 118. Cpenam xoedmaajewrit 

02 

THHHOCTH joHa 
	sic- 

Mx Ay naje jenuatmHa: 	
i - 

f = fl PAY÷x 

Kapawrep 3asHcHocr0 xoecimumjeirra awrramocrs on ji noxa3an je na.c.n. 118. QurrPujg 
Hark& xpHstrx 3a mune saneHTHe joie onrosapa npema xnacumuoj. TeopHja mathum crenemima 
AnconlijanHje onronapajyhmx enewrpomrra Hp ! ynopehaby ca =nom Mtik -. Y xonneuTposa-
mm pacrnomma (Kao n y uenonemm cHcremma) spennocrn xoectamHjewra awiusHoern %leer° 
cy Belie on jemunme. Kao no6ap upHmep mory us nocnyme spenHocrn xoerimumjewra writs-
Hocrn NaOH ripe Benin( MonapHim Xomnewrpaugjama 'Lemma pacrnopa: 

	

• 5 	10 	15 	20 	25 

f 	  1,07 	3,27 	9,79 	19,4 	28,2 

. 	. 
rnasHO npermyhcrso merone awrnsHocm (.Tlymc, 1923 ron.) cacro ce y Tome, na oaa 

omoryhyje na ce u3spum ormulije H ra'umje -mmwrwranisno Tymameme paSIMMITHX 'oco6fina 

pricrsopa jamm enexTpwarra, Hero urTo• je TO 64no koryhe Ha ocaoay xnacHtme TeopHje entx-

Tponwarixe ,tawormjanHje. Aim 36or emangacxe 111m4Pb.ge cantor Koeclumajewra surnamocrs, 

ono Tymamme HMa canto 4)opmanax xapawrep, H Beam mano onaxmasa pa3ymestubt cymTnne 
Hojasa. Holum ce ca nosehamem KoHnewrpanuje mune }Timmy mummaryiume oco6HHe noje-
muntx =lemma, Heormonua yomara.  salsa (Hanpmmep imam mut) mory ce npumemrrif canto 
Ha pa36nancene pac-raope, 'rano na je npmmeHa naseneHe MeT0He 3acana orpamMeHa camp Ha 

o6nacT OBHX pacrsopa. . 
18) .KoHuewrpauktja joira ,sonomma (xmnpoxcsina) y pacrsopy c n a 6 e mwenmie - (6a.ie) 

y nowycrsy mate coins, mome ce HspatryHaTH no cnenetioj np06nHaaroj ctoopmysm: [1-1• 
KC/a (3a 6a3e aHanorfio [OH'] = KC/a), me je 1C — xoncrturra micomajmulje, C HOE-

BeHTFUMia mwemme (6a3e)•0 a — xotaxempanHja COM!. -HanceMep, - 311 0,1 N padmop cupheTne 

mwenime, la* canpacs gcrospemeHo 1/100 extaManewme Tonsure (N = M = -82) GH3COONa 

y nwrpy, KoHnewrparmja jaHa sonomma 6Hhe jejunum. 11-1•1 = 0,1 • 2 • 10 -.,/0,01 = 2 • 10-. 4, 

Tj. 0,0002 zp-joa y mapy..Hcro Taxas 0,1 N .parraop cHpherHe xxcennue,. 6e3 COMI, canpnor 

0,0014 zp-jou BOHOHHHH (non. 15); mama°, na nonaTaX max X ToMma HeMairme Kong  Minie Cone, 

xi° m•ro je 0,8 et/ na Jurrap, 'mamma cenmocrp*o c.menceri.e xongewrpaurtje sonomMmax jona. 

19) Tammije rosopehm, speunocr joHmor'npoHmsona none morna 64 ce emaTpam ne3a-

mwHom on . cricrana pacrsopa canto axo ce-oaa ;mom ocaony axTnnnoci• tr, a He KOH* 

Hewrpanuji. 3a o6wmo impamyHassube KB. pin ae3asHcHocr Bets He rrocroja (ycnen upomeHe 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



136 V. Pacifopu 

xoe4mngijeura aKTEBHOeTH):11anpitmep, y HOpMaHHOM pacrsopy K 
seli 1,7 • 10-1;. 

Ca npomenom TemnepaType spe,anom KB  melba ce na cne 

Temneparypa (°C) 0 10 15 18 20 22 25 30 
KB • 10" 	 0,13 0,36 0,58 0,74 '0,86 1,00 1,27 1,89 -3 

Ilpx npx6sxmonim napagyxasasauda o6xxiso ce xe yammajy y 
oA xoluresrpangje HRH OA remneparycm. • . 

20) HuAexcs =MEM pH,' mon; ce oApehyjy nomohy jeAxa 
K — xoncTania Amcomxjagaje), marxa,g co ynorpe5rbamajy pox o 
ceamma (pKK) H 6a3a (pK6). Hanpitmep, cmphersoj .  xxcesmns (K 
Hoer pKk = 4,7. Tpe6a Aa ce Tame y o63Hp Aa, YRollmo je Bells B 
6 x j H Amu enexrpossr. 

21) Ilpomexa 6oje nojeyanna xnAxxaropa xacraje npx 
sommuossx joist, urro je stoma•Baum 3a xer•unxy mummy, jep 
inuancarop, xojx najfioshe oArosapa Arnim ycnoBxxa. Hinpmmep, 
sem — nnasa) sacraje 'rnaignmsolo npx pH = 7, mernsopama ( 
otexon4rranexxa (6e36ojHa — upseita-s46)Putcni) — zips. pH = 
MHTHX xxAmaropa monce cc neoma MHO °APGAR= mpemmocr p 

22) H3pa3 as xoncramry pmcoHlijaHHje ellPheThe Hucemme, 
biome Aa ce Hamm Ha cseAehm Hamm: 

1 HpeAHOCT. Ks HHje 1 . 10-14, 

chic HilMHH: 

40 50 60 70 80 90 100 
80 5,95 12,6 21 . 34 52 74 

p npomese KB y aasmcsocrx 

e pK = — log K (me je 
panotepacasasa *mine xn-

= 2 • Kr") oarosapa 
MOO pK,.yrosxmo je c .8 a- 

m xoaueurpamjama 
moryhyje as ce maa6epe onaj 
npomesa 6oje nawayca 

)xyra) — ups pH = 4, 
Ynorpe6om eepxje pawls-

Hese cpeA me. 
ojx je Aar y rnaBHOM rexcry 

[H [ — 
[CH$C0011] 

 K 
[CH3C001 

H3 Tora ce row, Aa aim je [CH 4C001•11- = [CH3COO'] Rom 
6pojxo jessaxa xoscralrrx Anconsialune. Oxo craw e nacraje y pa 
cesium onAa, xaAa osa ynosa neyrpasmcasa ca jaxom 6aaox 
ammo webssame pH cluputor pacrsopa Aaje moryhsocr Aa ce 
xoscrairre AxcogRjalmje. Asasorso pacybasube je moryhe x korC 

23) rips MHOTHM XeMHCICHM HCILITTHIBIUMM8 EISINCHO je.crsop 
beiiy speirsoc-r pH xoja cesehe ammo mews y rosy ornesa. CH ycnosy saansajy ce tly0epsu pactruopu. 06n'mo oHH caApme cm -.. ca HADCOBHM comma. Kolutempauxja BOAOHMMIIIHX jOH8 y mum pa 

HAOCOHOM pa36mamoumusy ca BOAOM HaO H AOAATHOM M8JIHX HO 

3a npimpemame ny$ep 
to 	 Paanwsrre peserrrype. Kao uaj 
9 	 crema mom Aa I/00MM canna 
8 F 	aunt, xoja ce mano ripe pacts 

pH 4,7. BpeAsocr pH 7 
cucrem 11-41304 ' = H• +HPO4 

 saxwor clicrema y aannenocrn 0 
unja join H2P0, H IIPO," ( 0.2 	 Roxueirrpassja jeAsaxa 0,1 M) 
rat mani6 cperpber matt xpmme 

Cs. 119. Kapalcrepscrsuca 4)o- OA Aoriarxa )(mean= HAM 6aaa, 
Amy passormy, He3H1ITH11. 
cruopa, Tj• npax-rmmma ite31113H 
A0Airraxa, mum° je Belia , YR 

24) Paanarame sone Ha cno6osse joie y racosirrom cralby 
exeprxje: (11,0) + 368 mail = (H+) + (OH-). Ynopehethe one 
HOM rexcry jacso noxasyje sassy orpoMHy ynory srpa npx -joss 

§ 6. Josexe peammuje. Y nperxonnom naparpacb 
Aa pa36namcen pacraop jaxor enema/arra canpmoi 
HeKlbrIHBO y 06JIHRy joint. 110111TO OBH limey me4yco6n 
ro ce csamm on H.= or 3111Hyje a:whim onpebemum 
o/A mamnor je jeninbetba off nocrao y pacrEopy. Hanp 
Runny HHCeJIHtly, jOHH H0•110HHKH he yucx 60jHlrH nammyc 
Immo ymyc nTn. Orora nom oco6me paafinamenor pacr 
jecy y cyurrnun 36np oco6nua meronnx nojenmnix jona. 

aparsor ny4)epa 

jS •EIOAOHHMIMIX joxa je 
y csa6e jeAso6a3xe 1•CH- 

rIpema Tome, excnepamex- 
Irmo wenn BeAligima 

HXMOHOBILTICHTHHX 6/138. 

cpeAnny xoja HMI oApe- 
KOn) onrosapajy OHOM 

cna6xx xxcennsa ILI1H 6a3a 
xma imp° ce se melba 

HMH011 HHCCTIHHil 1131H 68311. 

pacrsopa nocroje, mnore 
ix npamep vaxsor cm- 

herse xuctusse II mese 
, H so* xma speiurocr 

almORTIER nYelleP") T•i• 
ptxtep npomese pH osor 
pens/mums xongesrpa- 

je mincoas meat:amnia 
=man je cn. 119..Ena- 

• Aa je sanncnocr pH 
Kok nomepajy rope =Be-
ck. Aejcrsa nytepsor pa- 

therosor pH oA OBRA 
o je pacniop jaw 

yje orpomax yrpourax 
je ca saseAesom y rnas-

R ximparatuna 

H3HOHO310 nomaayje, 
PeHY HarrePHIY eHeoPe 
nenocpenno BC3BHH, 
, meaankcno on Tore, 
p, yamemo Jni 6mio 

ganahe pacrnopy 
pa jamor enempanwra 
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§ 6. Jonore peaKyuje  	137 

Y APYrom nonmajy ce liana3e Kogueurposamitt pacTsopa jaxiix H pacrsopH 
cna6H3c eneicrpanura. Owe ce Hanopeno c joHlima Hanaae allame xonmnixe He.nif-
cocosamix monexyna, tmje ce oco6HHe gory 6wrno paammosam on oco6HHa 

Aso ce nomemajy pa36.nawenH pacrsopH Asa eaexrpoyarra AX H BY (A 

B — 1103HTHBHH jOHH, X H Y — merammill), oHna he TetIHOCT capwaBaTM csa 

tiernpH moryha joHa: A', B . , X' a Y'. Hanaaehm ce y HenpexunHom xacerwmom 
xpeTalby, oHn ce c spemeHa Ha speme cynapajy y pa3JIWIMTHM Kom6ffilagHjama: 

1) A • + B • 	3) A • + X 	5) A + Y 

2) X +Y 	4) B • + Y 	6) B • + X 

36or jeHaKocTM Ha6oja npa cy,aaPY no ABema npunm Hom6HHanajama He Haeraje 
HHHaHrio jeumbeme. O6paTHo, npa cyuapy no jeuHoj ou cnegehm Hom6HHauHja 
moace ce craopHTH onrosapajyhn monexyn: cnytiajenH 3 a 4 uajy Ham 110J1113He 

MaTepaje, cnymajeaH 5 a 6 — Hose: AYH BX. MoryhHocr cruapatha y pacrHopy 
maim ou tleTHpa maTepHje moace ce npeTcrastrrH nomoh -i ieMalunie 

AX + BY AY + BX 

Hoja iloKa3Yie, Aa ile3aBncilo og Tont, AA na cmo 'Iowan og AX a BY win AY H 

BX, yrieH ce Hao pe3ynTar ycnocraiuba jeguo we're* pasao - re x(H o 

cTaibe. 
Honer aj paHHoTeme y cmitniom cHereny 3aBmcll og oco6una maTepHja, 

xoje ce mory crsopHTH. rnasHy ynory um' TOMB Hrpa seposamoha nocrama 

iouHe wax pyre og max, ogpOeHa penannanim 6pojem cyjapa H3m0y . ouro- 

Bapajyhxx joHa. 
HeHa ce csa merHpx joHa 	y npH6nHamo jeunaHHm HoHueHrpauli- 

jaiaa, Hao HanpHmep y cHcremy: 

NaJ1O3  +HC1±HNO3  + NaC1 
4- 	  

rpm cy CBH ygeonfux peaHuHje mop° noujeuHaxo TTIICOCOEQH11. 143THeAll 3a an-

crajobe came ou lierapH moryhe maTepHje cy y gaHom cnymajy npH6.1n4mmo jeu-
Han'. CxemaTcHH je •ro npeTcraarbeHo jegHaKHM ayaumaMa crpenHaa y Hamm-
Hoj jeuHatnunt. Kao urro je TO npax ympuHo X. H. Xec (1841 r.) y CJIHILIMIA 

cnymajemma TOTMOTHH e(bexar He nocrojH. 
Axo ce jeJHa on mairepHja Amcocyje cna6Hje ou gpynix, ourompajyhm JOHN 

he ce np0 meHom crsaptaby Be3aTH y He)Hcocosane moneHyne, 'mama HomeH-
Tpauxja y pacrBopy nocrahe mama H H3rnegH 3a crHapaibe maTepHje no o6parHoj 
peaxuajH cmiumthe ce. Ycneu Tora, pamoreaca he ce nomepHTH Ha oHy crpaRy, 
Ha Hojoj ce c-rHapa cna6o uHcocosaHa marepHja. TaHas cnygaj he HacraTH, Ha- 
npHmep, y cHcremy: 

CH3COONa + HC1 CH3COOH + NaC1 

36or penaTHHHo caa6e gHcogxjamije cHpheTHe HHcenHHe, HoHuearpaumja joHa 

Imo CH3COO', Tam) a H • 6ahe jab cmaffiena. CaMUM THM je c.maibeHa HeposaT-
Hoha imacose pealawje c joHHma Na YI C1', Hoja Boun crHapamy Cli sCOONa 

a HC1. CpaBHH nn ce oBaj cHcrem ca np0aunblim, 6Hhe: 
CucTem 

CH,COONa+HC1 CH3C00H+NaC1 

Na•, 	CH3COOH 
CH,COO', H., CH3COONa, HC1,NaC1 

• 

Cticxem 
NaNO3  HC1 Ems-- HNO3  NaC1 

at Horo: 	Na•, NO,', 	H•, 	Cl" 

M a a co: NaNO3, HC1, HNO3, NaC1 
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138 V. Piilciiieopu 

Axo ce -mecro CH 3COONa y3me co Bpno, cna6e mjaHo-Bortomme ratcenne, TO 
ce pasHorem jour mute nomepa memo: 

NaCN HC1 w± HCN NaC1 
4- 

Rao: peaximie u.uteby 
. PanHaroxa noc.nembe 

TpaTH Rao npawripmo 
nrc eJ1 H H e IrCTe- 

pacrnopy H nomembe 
o 36or emapuba cna6o 
: e maTepuje H3 „abepe 

a omega .Hcnapasma, 
ocr o6pa'rHe peaRgHje. 
oconaHa, aJII3 je moPyh 
BOpH NaC1 H H2 SO4 , 

113 pacmoTpeHor npon3nna3H neoma ammo npa 
jona triexy y iipaetfy caleapatba c.aa6o dueocoeaftux Atatilepuj 
peaximje Toninco ce jam) nomepa ynecHo, na je moncemo c 
Hpeneponmom. Oryna, HanpHmep, cnenyie, na jaRe 
pyjy cna6e H3 11,14 XOBHX cones. 

CmaHseuse RoHuempauuje jenjunc HRH npyrkix joHa 
panHoTence, Roje je THM ycnonnseHo, mome HarraTH He 
nHcoconaHor jeninbensa, Beh H ycnen onnacxa one um 
peaRguje". Axo je, Hanpnmep, Raxna maTepHja npn ycnon 
TO he oHa oTHhH 143 cH•rema, cmainyjyhH camHm THM moryh 
xlec-ro cy HcnapasHsa jeninnefba y Hcro speme H cna6o An 
H o6paTHH cnyllaj. Tam), an° ce y3my pa36nancenn pa 
TO he ce y cHcremy 

2 NaC1 H2SO4  ± Na2  SO4  + 2HC1 

ycnocrantrm panHarenca, Hem° nomepena y rrpaHy 1-12SO4  (jep je oHa jensibeuse 
maHse nHcoconaHo Hero HC1). HanpomB, axo ce y3me jai( pacrnop NaC1 14 RoH-
neurponaHa 112 S 04  , mo)Re ce, y3 sarpenanse, panHoTenca nomepHTH CaCBHM ynecHo 
360r 14ClIapJb14BOCTH Bommunc-xnapHga (cTpennna, npxom Harope, tiecro 03Ha-
tiana mcnapnsHnocr maTepHje): 

2 NaC1 + H2  SO4:  Na2  SO4  2HC If 

3HaTHo tieuthe Hma ce nocna c o6pa3onausem TemiC 0 pa cTno p Jb H-
B H x maTepHja, Roje ce ynansyjy H3 citepe p.,tinamje y Bwry Tanora (urro ce tzecro 
03Hauana crpennnom C Bpxom Hamm): Oznynenno je, na ce xonnempanHja 
onconapajyhm jona npn 'Tome TaRobe cmansyje H moryhHozT nparnnana o6paTHe 
peammje Cmarbyje. HanpHmep, y cncreMy: 

Ag NO3  ±HNO3 AgCI 1. 

panHoToRa je npaicrHuHo caomm nomepeHa ynecHo 36or Emma mane parrnop- 
- JbHBOCTH AgCI. 

llpennsa peaRunja y joHcRom o6aHxy 'mune ce Ha 3naj Hamm: 
Ag • + NO3' H 	Cl' = H 	NO3 ' 

110111TO joint H• 14 NO3' y nponecy peapamje ocrajy Hen-pommel-1H, ones ce mort H3ocranHTH 113 jenHatnnie. OHna oBa }omega ()nano: 

Ag• 	Cl' 

JenHamma y Taxsom ornuTHjem o6nHxy noxa3yje, qa ce cri3apanse 6enor, y on 
npaxTmino nepacrnopHor Tanora AgC1 nemana y C B 14 M OHHM carinjenHma, Rana . joH Ag • nobe y C jOHOM Cl', He3aBHCHO Or( npHpone npyrnx joHa. 
CTora parrnop Ag NO 3  monce na nocaynal Rao matepHja, nomohy lc* ce Holm-
ayje npHcycrno win OTCyCTBO joHa Cl' y paCTBOpy, Tj. xao peaKtinie Ha OH Cl'. 
Ca cnoje rrpaHe HC1 Dance na nocnyna4 xao peaRTHB Ha jon Ag 
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6. Jorierce peanfuje 	 139 

110111T0 cy jaxn enexTpaincrn y npno pa36nawennm pacrnopftma cxopo 
°ICBMS AHCOCOBaH11, pacrnopadmocT TeLlIKO pacrsopm4x C01111 nexan ce nonecHo 

n3pawatia nomohy Cipoumoaa pactikopybueociuu (L), Ti. n p 0 14 3 B 0 JA a K 0 11- 

11e11Tpalllija 
joHa cna6o pacTnopHor jaxor enexTpo 

nnTa y iberonom 3acnhenom pacTnopy. Hanpnmep,y aacn-
henom pacrnopy AgC1 npn oNitunim ycnosnma [Ag .1 [C11 = 1 • 10 4;0- 

jou A. OTyna 6nhe [Ag -][C1 = 1 10 -10 . Y ornuTe.m cnytiajy cna6o pacrsop- 

nor jaxor en n ewrpowra Tina AxBy 143pa3 L wiahe o6su14t: L [Ar [BY . BpojHe 

spenHocru npoinnoga pacTsopmmocrn 3a pa3ne maTepnje mory
5 
 614TH neoma 

pa3nwn1re. One cy on nennxe nawnocrn 3a xemncxy aHann3y. 2-  

flomen-yTe peaxunje cosy ce jeginim nmeHom peann i je mebyco 6- 

He n3men e, IIOIIITO KO/ 11114X 143 jenHor napa maTepnje mowe ga ce crnopn 
gpyrn nap nyTeM npocre n3mene joHa. Teopncxn, peaminje mebyco6He n3meHe 
cy ysex penepcnsHe n crianom cncTemy npn /LaTHM ycnorwma ogronapa onpeheno 
pannoTewHo cran,e. PartHoTewa ce nomepa (gem npax.rwino cacnnm) y 0140M 

npangy, mkt !come ce cTnapajy: cna6o aucoco6aFe, ii4euuco paciruwprbuee u -wilco 

uctiapibuee maTepnje. 
tiecro ce cpehy nponecn, xog 'minx ce Teumo pacrnopihnne maTepnje Ha-

na3e }calm y nonamnm, ram n y xpajunm npon3Bonnma, nanpnmep: 

CaCO3.1. -1,- Na2SO4  ± CaSO4 1, 	Na2CO3  

BaCO3j. ± Na2 SO4  BaSO41. Na2CO3  

PanHoTewa Callx1111DC cncrema ce mame-nme nomepa Ha cTpaHy one maTepHje 

xoja je mame pacai 6oprbuea. TIoLuTo je pacrsopnAmocr CaCO3  (L -= 5 • 10-4) 

sHaTno maiba Hero CaSO4  (L = 6 • 10-5), panHoTewa Lpnor cncrema je jaxo 

nomepeHa yneno. HanpoTnB, BaCO3  (L = 8 • 10- ) je mime pacrnopan, Hero 

BaSO4  (L = 1 10-10), na npema Tome je paHuoTewa gpyror cncrema nomepeua 

ygecHo. °  
cy 061111H11 14 01114 cartajemi, icon xojnx ce y gaTom cncremy jegHo-

spemeHo crnapajy H cna6o nncoconaHe Teunco pacTuopamne marepnje. Axo ce 
To gemana y je/LIOM ncTom cmepy pealawje, TO ce pannoTewa nocnembe noMepa 

y join BeheM creneHy, Hero na genyje camo jegan stax.roP. Aga ce tieluhe onawa 
crnapaibe cna6o mcoconaHe maTepnje y jegHom npanuy peaxmje, a mum pa- 
crnopsume y o6paTHoM. 

PannoTewa calming( cncrema ce nomepa na crpany one maTepnje, npn YHjeM 
ce crnapalby Heim jon ne3yje noTny H.n j e. HomTo OBO 3anncH H og pacrnop-

mnnocrn Tunic() pacTnoprminor enexTponwra H on creneHa gliconnjannje cna6o 
Ancoconane maTepnje, xoja ce crnapa, mowe Aa npeonnaga 60no jenno, 6nno 
gpyro. Taxo, Hanpludep, y cncremilma 

FeS + 2H. -.z-± Fe . 	H2 S 

H 
CuS 211• Cu-  + H2 S 

cna6o AncoconaHa maTeptija je je/na ncra — cymnopsononnx. Me4yrum, panHo-
Tewa y npnom cncremy npammo ce noTnyHo nomepa ynecHo, y gpyrom yneno. 
Ono ce o6jaunbana THMe, urro cy y cymnopsogonmy jOHH S, Be3aHn jaqe, Hero 
Y 4)epo-cyn+WAY) Xtox je cyncling 6axpa mHoro nyTa mane pacrnopmns o.a FeS 
H jonn S" ne3ann cy y LbeMy join jalle Hero y H 2 S. 

CTBapameM cna6o gncoconamix jegmbeiba ycnorubeux cY nixorn cnytlajesn 

pacrnapana y '<men/mama OHHX maTepnja Hoje cy npalcrwano Hepacrsopmme 

y nom!. Kao npnmep mowe Ra nom -pm" rope Bane,Rena pealandja pacrnapama 

FeS, 3acHonaHa Ha crnapamy cna6o mc000nauor cymnopnogonnxa.7,5 
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140 	 V. Pacgoopu 

Je,LHa on Hajmaibe Ascocosainu marepsja,' xoja 
jOHCHHM peaxwjama, jecTe B 0 A a. CTOra •cy Hapo 
palm paHHoreme joHomx pealumja -ycneH crHapama 
Hone. OCHM y3ajMHor nejcrsa 6aaa x xscenssa (peax 
ce oimocH H Ha peamiHje 6a3a c anHApHAHAta km= 
mow meraaa H Hacenmia..  

Axo npercrassmo petuawly neyrpans3ansje y j 
naripsmeg: 

ce MOHCC CTB0pHTH HpH 
gem caymajem Home-

esscocosamix moneayna 
Jo lity1444113111448) ono 

H Ha petuamje lam* 

HCROM oftnucy aO6HheMo 

Na 4- OH' H 4 Cl' = Na + Cl 

itaB, mocTaarbajyhm H3 jenHamme joie, Kok ce He me 

H + OH' = H2O 
mute/Him m3pa3 npercTarnba o n i1i T y je) xammy je nerpanHaanmje H 
nomaayje, Aa y c a H M cmymajemma Ham ce jowl H cpersy ca jossma OH' 
owl ce jenkme y amp) HemtcocoBaHe mammy= BOA:. Ilpm Tome mcmeaaBajy 
Ramo „mmcena" cHojerBa joHa H (xscensne), raxo H „ammanua" — joHa OH 
(6a3e), a no6Hjens pacrsop npsma „nerpanns" Rapala g, csojersex NOAH, 3aTo 
LUTO xosnesrpanuje joHa H H OH nocisjy jensaxe. S Aa AOJIa3H H CSM Ha3HB 
,,PeaKIBLia serrpans3au,sje"; xoja y cynrams n. 	BJba cnenHjanaH curial 
PealaiHje mehyco6ne s3mese." 

Y npeTxonHom naparpacby nomaaaHo je, Aa upon AHCOLUIjaltHje BO e Ha 
joie Teme y3 3HaTHy ancopnnmjy Tonnore. Ilpema Tome, o6paTHo npm cTrtapam.y 
HenHcocoBanux monemyna Hoge 113 joint H H OH oBa onmonnia Toungre mopa 
Aa ce ocno6ons. 

Tatum sanrrssafba cy noxa3ana, AS ROJIHUHHa TO ore, xoja ce cimapa npm 
HeyrpammunijH jammx 6a3a c jamm mmcenimama, y Cl cnymajesmma je npam-
=tin° HCTa H jenHama TOHJIOTH cmapana sone ma joHa Ti, 13,7 lawn aeon. 
Osa se3asscnocr on npspone 6a3e w xscensue nornys•je nojaubssa, jep jam{ 
enewrPonnTH y Aocra pa36namessm pacrsopuma rams° cy caCBHM paHcocoBaHm 
H 360r Ton OIIIIITH TOILMOTHH ecpexar peamsje HOTHILle je RHO OA cmapaiba 
cocosassx monexyna sone. 1° 

2Iocana cmo pacmarpaAs joucxe pealawje samehy KBL4BajleilTHHX 
xonstunia marepsje xoje pearyjy. Ilosehase Ronne je jense on Ham melba 
nonemaj passorence y cmcremy. OBa OKOJIHOCT je He06 0 BaHOUI npfummHo, 
jep npmmoc ilo6ssesor npos3sona mosce na ce 3HaTHO oseha nosehamem ROIL-uempagHje jenne OA HOJIa3IIHX marepnja. Volume, y mum CC no moryhersy 
s36erasajy pesepassm nponecs, H ysex ce sne 3a rum, ce pasnorema nomeps 
Ha noroiimjy c-rpasy. Kao INTO je sets pansje noxa3an•(IV § 3), nyroxa3 no 
osom nsraiby Aaje 3axon o nejcrsy maca H npinumn nom plum passorma. 

Y mnorsm c.nriajessma nperesaw ynory 3a npasag nponeca srpa p e a x-
nsja cpenss e. Hajjennocrarnmjn npsmep je =stimuli -a nexor am-(Porepsor enewrponsra. Tam°, Zn(OH)2  /dome Aa ce jo je H xao 6a3a H Rao 
xscenssa. Hpema Tome, 3a oso jensibobe jensospemen•he nocrojars cnenehe 
passoreme: 

y 6a3HOj cpexam 

Zn• • +20H ZnOH + OH -<:_t 	 HZn0'2:4-42.  H d-Zn02  
Amoomijawija xao ewe 	 y Excenoi ePeARRR •onjauRja Rao Ruceinnie 

Kao IIITO noxa3yje crpenHua y  y 6a3noj cpermm pas arms je nomepeua Ha crpasy nscousjannje no xscenom mny, jep ce crsapajy j • HH H xojs ce senjy 

••t* i *apr. • 	^.4•640.k.a.,+ 
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Cn. 120. Yrituaj Herrpanse 
cons as paCTB013.11.HBOCT 

Orn 

§ 6. Iowa peanfuje 
	

141 

c moposcHntwm jcamma cpenme y cna6o nlicotosaHe monexyne sox. 06pamo 
y xxcenoj cpesHHH ce Ha cniviax Ham se3yje OH' — jnx y monexya BOT(e 

earn die pasHarewa 61ffH nomepeHa Ha crpaHy nHcortnjanHje no may 6a3e. 36or 
Tora, nrro ce pasHoresca mosce ;la nomepa y o6a npasna, mory amcpurepHH xllnpox-
cHsH camlnio Zn(OH) 2  ;la ce pacrsapajy H y xHcenHHama H y 6a3ama. 11," 

Atisyne 

1) JeAna oA oco6HHa joHa H monexyna, icoja biome HeriocpeAHo Aa -ce nocmarpa, jecre 
mimosa 6oja. Behma jOHa je 6es6ojHa, 33 oHe sax xojH cy o6ojenn, 11,1110Ba 6oja memo c.syscH 
xao moms BaHCaH 3113K pacsomasama. HanpHMep, xo.rt 	pa;6nascesitx pacrBopa, Rohl 
caAPHe Asosanesras jos 6axpa *tuba ce memy csojcrseHa masa 6oja, Aox y xointarrposaint7 
jitm pacrsopsma, yoreA yrimaja anjona, 6oja CORE 6axpa biome 6writ H Apyrojamsja. 

Reny znycrpargijy Tors Aajy CuSO4  • 5140 H CuC12 • 2140. lipsa marepHja je Haase 
6oje Hesasscno o't pas6nascelba pacrsopa. Apyra je — y xosnarrposaitord pacrsopy 
aim passim je pas6inuiceitse seise, Fromm seneHa 6oja HpenasH y xsApaiscannm 6axposHit 
joHreaa caojerseHy malty, a y A0B0311H0 pas6namesiim pacrsopitma 6oja o6ejy marepitja socraje 
up:warm° jenHaxa. 

2) Bempusia spoHnsoAa pac-rsop.rmsocrx He saBHcH oA permits's= KoHneurParnila 
joita 	ce melba ca spoiteHom remneparype, xao IBTO ce 	HarrpHitep, H3 soAaTaxa 

	

50 	100 

	

13,2 	21,5 

HaseAeHe y nirrepgrypit speAHocut L, no upamuly, cy Aare 3a co6Hy remseparypy H as sacm- 
heHe pacrsope oArosapajyhsx enexrponara y sHcroj Bonn. Ca Hosehamem nenoxyrnie joHate 
cane pacrsopa Hacraje H noseltarbe speAnocni L (HaspHitep, 3a BaSO4  oA 1 10-10  Ha 2 • 10-' 

3) Homohy HORS o npoinsogy pacrsopmnsocrit moste 
ce /MHO opHjeirrHarni y H3BBCHHM nirrobisaa y sem ca so-

„Hamamem Tomo pacrsopnasitx enexrponirra ripH pa3HHM. 
ycnosHma. Aso, Haripsrdep, sacnhenoM pac-rsopy reiuxo 
pacrsopmnsor CH,COOAg (L = 4 • 11)-°) AoAamo Mail sacm-
heHor pacrsopa =HO pacrspomise cons ca sajermirmtm 
joHoM (AgNO, HRH CH,COONa), ro ce 'berms icoHneurpa-
nmja Harno nosehasa. 36or irmeraHrHe senitInnie L ono 
°Amax H3a31413a crsaptube ranora CH,COOAg. ApyrHm pegs-
ma, AoHastube  mime xoim'mHe CORN 3 a j e A H H xir x o 
j o H a maasalle 6HrHcr cmalbeH3e pacrsopmHsocrit resat° 
pacrsopHor enexrponwra. 

4) Aonasame comb xoje liemethr mjeisurisum joHosa 
ca rem= pacrsopumm enewrponwrom Heturo nosehasa 
"berosy paCTBOWBHBOCT (CR. 120). OBaj pe3yJITaT ce Monte 
nporymaturrit ca rneniunra reopilje awrHsHocrit (§ 5 nos. 17) yHoceist y =pas L 
aRTHBHOCTH (K — KaTJOH, A — aHjoH): 

L 

fx " 1A 

Kam je ywrit enexrpomir num° pacrsopaH, speAHocm fA  H fK  y zberosom 3acHhatom pacrsopy 
ce itHoro se parmucyjy oA jegHuHue. AoAancom Hexe crpane coin Hacraje sosehaibe jolt= cure 
pacrBopa, HITO je npaheHo cisaibelbem xoectsustjewra airnusiocra (cn. 118) H, xao socneAzna, 
nosehlubem Hp0H3BORa [K] [A], Tj. paCTBON6HBOCTH =flora. Ca TRBAH11112 HRaCH0He reopHje 
enexrpormuluce p;HcoultjaitHje Arra sojasa ce mosce xsanirramsHo sporymaxurrs Rao pesynraT 
petuantje H3meHe Hsmety resmo pacrsopHe H oHe Hose Aonare coin. 

5) 3Httjytt spentioc-r sPoHssoAa pacrsopnmsocrit Hasse cons, moscemo =Herrn Hem 
spawnixsto sascHa HspanyHastuba. Hata je, HaspHmep, norpe6Ho Aa ce nornyHo c-ranosce ss 
pacrsopa joist Cr. Aso ce Ao,na raw° oHa xonstusta AgNO,, lc* je surpe6Ha spa= jenxta-
mHHH peaxitHje, To he xonneurpanHja C1' joHa y pacrsopy, nocne ranostema 6irrit jeAnaica: 

sa AgCl: 

TeMnepaTypa (°C) 	 5 10 25 
L x 1010 	 0,21 0,37 1,56 

aim je w = 0,25). 3a spH6nitsula xspagysasama cams) ce 
He ysHmajy y o6ssrp remneparypse H icosnewrpaorme repo- 	bB 

ogrosapajyhe 

L = a K  • aA  = [K] • fK  • [AI •fA  HRH . [K] [Al — 

■•■ 
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142 V. Pactroropu 

  

  

[Cl'] = [AO = Vr. = 10- 5  0,00001 zp-jon/A. ,r1ogajmo can, , pH Tanoacersy MaMil BillnaK 
AgNO, Taxo, ga pacrUop y OAHOCy Ha lb nocraHe 0,001 N. Tana je 

L 	10-10  
[a] = 

[Ag-] 
= 

10-3 
= 10-.7 = 0,0000001 40./A. 

Ha Taj Watirm Bch AortaTax spa° manor sHunca AgNO, (oxo 0,2 rp Ha rewrap) crocrpyxo =in asa 
RoHneHTpaumjy joHa xnopa. OTyga je jam° ga, axo .  ce ucenli Hate urro noTnymaje TanonceH,e 
Nucor joHa, Tpe6a ynoTpe6HTH mann Burnt' jegH e a RojHM ce Tano mc H. 

6) 143- spegHocrH 3a L Harsegemix y rnasHom •Texcry cnegyje ga je [Ca. , •] = 
5.10-9/ [CO,"] H [Ca • .]=610-4/ [SO," J. nourro y pacTreopy, Koji' ce Hcroapememo Hana3H143144 
o6a Tanora, Acme ,cca nocrom canto jegica • .pasHoTeaata RosnieHT alma joHa Ca• •, HM3M0 
5 • 10-9/ [C08 "] = 6 • 10-4/[SO4 "/J, °game je [CO3"] [SO4 1 =- 5 • 1074/6 pr. = 8,3.10r4... 
OtcHrneicHo je, jja asco cy mareme xoje pearyjy elcHnuanesiTHe, cam ce NO.TIMIHHe 0,11TOBaPaiY-
hHX Tanora . Hana3e y o6paTHom orucocy: CaCO3  (Tanor)/CaSO, (Tanor = 1/8,3 10-4  = 1,2.10 4 ' 
Ha. raj Hamm, Ha csamix 12000 monexyna CaCO3  y Tanory ce liana= o jeummonexy,n 

MOB( ,):ca ce cmaTpa ,tca je parocoTeuut °HOT c:Hcrema ripaRiumo oidepesra noTnyHo y neHo. 
3a Apyrx .cmerem HasegeH y rnamsom Texcry, xapcucrepHcTstm je Henrro npyngnje craux. 

AKO ce OH nocmaTpa Ha noTnyHo .c.mmax Hamm, ;imam: [SO 4 "]/ [ 031,  1 10-10/8 • 10-9 
 = 1,25 • 10-2 , oncyg je BaSO4  (Tanor)/BaCO, (Tanor) = 1/1,25 10-2 . = 80,. Tj: Ha-C1MIKHX 

80 moneRyna BaSO,y Tanory ce Rana= jeAax monexyn BaCO 3 . IIpe a Tome, one je pasHoTemca 
nomepeHa y gecHo, anti H3ganexa y TaxsoM creneHy • Rao y npe zogHOm • cnyuajy. 

7) Jleny anycrplucHjy y rnasHom Texcry H3scomeHor gaje cn gehe npH6nummo H3patry-
HasaHse. 3a Anconnlaunjy H2S Hmamo j:uc je K, = [11-][HSW[H, -] = 9 -- 10 -4  H Ka= [H -1 
[S"]/ [HS') = 4 • 10 -19 . noun° je K3  Heynopegnso sehe ojj KZ, TO •e mouce 6e3 "minim rpeunce 
y3eTH, -ga ce CBH B0,7:KOHHHOBIl jOHH y pacrsopy 112S cTsapajy.Hm pa H camo npsor cTercesta rui-
couHjauHje. Osula je•[11-] = [HS'], H axo ra.yspcnimo y H3pa3 3a K2, ; .. Hje 	[S1 = 4-10-71 * .  

• C pyre crpaHe, y 3acritiemcm pacrHopHma-cynclusga ES Hmamo IE • •J [S") L, Tj. [S"J= 
— L. Bpegmocm npoamoga pacrHopumitocm FeS CuS jegH sce• cy. 1 • 10-'9 , ogHocHo 
4 • 10-39 . IIpema Tome RocuxeHTpanHja cno6ogsusc S" Joita y OBHM caircajesHma 6Hhe: 

• 
FeS 	H2S 	CuS 

3 • 10-1 ° 	4- • 10-14  >> 2 10-19  • 

HasegeHo ynopebeme noxa3yje jja ce joins S" najnoTnynnje Beayjy ca jonmata 
maise — ca jom2Ma H H j0111 manse — ca jomma 

8) Pacmapame Hem coax cna6e mccentme y RosureHTposaH 1MM xxcensucama Tpe6a ga 
Hge yTonsixo .6prxe, yxoncuco ce Beha scoHnexTpacusja joHa H craapa y pacrsopy OBC soccerame, 

Tj. yxonxxo je orca RoHneHTposa ja. Ho npasmny, orto ce 

	

pn  	crsapHo H gemasa. Mebymm, n Hexag ce Hanna= H Ha 
&CI 	 uprumscHe H3y3erxe. HanpHmep, acrsapacse CaCO3  y pens-  

THBHO cna6oj cHpheTHoj scum' H }Ste mHoro 6puce Hero 
y MHOTO iconnewrponanoj cymnopn KHCCJIHH14. YCIIONSalbe 

	

4 	
pacm n apaa y OBOM cnriajy (Han y npyrina CalltlIMM meaty) 
je ycnosmeHo crsaposem Teunco acrsopHor CaSO4  Ha no- 

	

s 	 spunum CaCO„ Ho* oTemasa • amy pea_ scusjy CaCO, ca 

	

6 	 cymnopHom ICHCCJIHHOM. Hey Tp2.11 I la rEaMO -  

	

7 	 9) Ha cam,' 121 rpadumac 'e np13ca3aH RapaRTep npo- 

	

8 	 mere peacuruje cperuuce Rog pa3JDI HTHX curcajeHa Heyrpann- 
3aumje (y 0,1 N pacTsopama). AR cy H xmcenHHa H 6a3a 

is • 	 jam eneRTponam (HC1 H NaOH) To je npona3 xpo3 
saneHTHH ogHoc H3meby HAM np hen npno 113TRHM CKOKOM 

	

Ip 	 41-70N 	pH, Tj. jaROM npomeHom peamraje cperume. Hanpome, npic 

	

13 	 niceAmma 	 yaajamnom nejcrsy cna6mx km Ha H 6a3a (CH,COOH 
to 80 70 69 59 40 JO 20 10 	NH4OH) ociaj ocox cxopo H He u 	Y memororrom  CJry- 
10 20 .10 40 50 60 70 80 90 	majy, mums HeyTpanmauHje n 	HecrtmeTrurma. 

antrafinia 	 xurrocr xapaxrepa Rpm= HeyTp 	ja .y nojegmastm cny- 
majesxma Hma Bel11-11G1 3Hatcaj y HaHmTarrancoj xemHcxoj Cn. 121. Hpomena pH npH He- 
3H3.1111311. ymanH3aunjrc 

10) TonnoTHH ecbexaT 	Heywanmacucje He 
Mopa ocram KOHCT8HTHHM,11.K0 cy 	rum soccesuma cna6H 

enercrporumc, Koji' ce y pacrsopy cacroje npeTexcHo He og joHa, sell og moSexyna. 	HAixo- 
Hoj joHmanycjw Tonna= mouce, yonurre roHopelin nun ga ce ocno6o Haw ga ce ancop6yje. V 

--4;*-444w, - • r  r.•-• • 	6,.,;,006,6 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 7. Xuapomma 	 143 

Hem c TOM mops oluirmemHo Taxotr Tomo= Heyrpannaamje Ham ce noBella 	ce 

c.ma1b11. HapOt1HTO Cy 143pa3HTH cnymajem Ca (p.11y0POBOAOHHt1HOM H XHITCOLTIOPaCTOM kcHcenenom: 

NaOH HF = NaF H 2O + 16 man 
NaOH HOC1 = Na0C1 ± H 2O + 10 town. 

11) apogee pacTsapalba amcforepHor xmApoxcHma y xmcenmnama H 6a3aMa mome ma ce 
mum Taxobe Ha ocHoHy npucajegn H, a a a H, a joHa HomoHnxa 	xumpoxcHma no 

cxemll, Hanpnmep: 

Zn(OH)2  + 2H. Zn(OH) (OH2). H•7:1'Zn(OH2)2 •- 

Zn(OH)2  20H';-__*Zn(OH)3 '+ OH'.71' Zn(OH)," 

CaHgHa meToma HpHxamman,a, xoja je y Behtum caymajeaa Tammija no cyluTHHH, Tpini OA 03- 

Beate npoHasoJbHocm y oApebnimby 6poja momexyma BOAC 143111 xnApoxcumpor joHa Emma( 
aa ;pm gempamHH enememr. Axo ce yame na cy CBH join' xmmpamcauft, oxna je oHa no peayn-
Tamma mommamenma oHoj HanoweHoj y rnafiHom Texcry. Hanpumep, Zn02" 2H20 

(OH)4 ", Tj. cams o6a xpajiba nponanona paarnmyje ce canto 3a nEa monexyna Bone. noun° 
cy o6a joHa xumpamcaHa ca Hemim Heno3Hamm 6pojeM mix monexyma, oHa paaminca ce H He 
of pawasa Ha IbHX0BOM cacrany. 

12) KoHnempagmja BOAOHHKOB11X joHa, Hp; Hojoj je amcl3oTepHo jemmbeibe y H CTOj 

mepn -,TAIICOCOBaHO y o6a npanua, aoHe ce nserosom 14 3 0 e .11 CHTpH t, HOM Ta LI  K 0 M. 

Osa aa Zn(OH)2  nexcp icon oxo pH = 11. Axo je amd)o.repHo jemmbeHse Temxo pacmopHo, 
amp Haoemewrpmnioj Tax1KH o,nroHapa Taxobe H MHHHMyM pacmopadasocm. 

§ 7. XHgpoJimma. PacrBapame paanntnimx maTepHja y sonic je gecro npa-
heHo xemnocom peasinljom nsory6e H3meHe. HponecH camnie spere 3osy ce 
3ajenHHxnu4m HmeHom xuaponu3a. 

Yomure, xHnponx3om ce Ha3HBa nsory 6 a 44 3meHa 
H3meby Hexe maTepHje H sone. HpH Tome nona3H no nomepalba 
pasHoTpnce nHcogHjanHje sone: 

1120 74-1.  H* + OH' 

36or se3Hsalbe jegHor on H.eutix joHa 	o6a) joinima pacTsopeHe maTepHje ca 
crsapaH,em cna6o AncocosaHor Half Teals° pa•cTsopHor 
npoHssona. r1oIHTO ce npasTwmo Hajganhe Hma nocna C X0,4130BH30M COMI, 

cnyuajesH Koje hello pacmaTpaTH onHoce ce 6am Ha IbHX. 

llpH pacrsapas3y coma, Hacrane H3 jaxe 6a3e H jase tuicentme (HanpHmep 
NaC1), pasHoTenca nucontijanHje sone Hehe ce &Imo Inman° nomepHTH, jep joHH 
Taxse COBH He mory rpanHTH c joHHMa H • H OH' cna6o nHcocosane nponme. 
3aTo y cncTeMy 

NaC1 HOH -4± NaOH HC1 

Ica° jenmo cna6o nHcocosaHo jennibelbe ocraje canto Bona. I1pema Tome pasHo-
Te)sa peax“Hje je cKopo noTnyHo nomepeHa yneso, Tj. . npasTmnio HeMa xnnponme 
NaC1 H y pacTsopy HeMa npHmeTHor mum FM a, Ha OH' joHa. 

,LIpystmje H3rnena pacrsapaffie com jenHe jaHe 6a3e H cna6e micenkine 
(HanpHmep CH3COONa) HIM o6paTHo (HanpHmep NH4C1). Y npsom cnymajy 
nennmxtmo he ce seaman' joH H*, y npyrom — joH OH' no cxemama: 

CH3C00' HOH ± CH3COOH + OH' 

NH• 4  HOH NH4OH H• 

nOMTO cy H CH3COOH H NH4OH nHcocosam 3HaTHO mule on sone, o6e oBe 
pasHoTence cy jatco nomepeHe yneso. 3aTo ce ose coax H ximpom43yjy canto y 
HeaHaTHoj mepH no jenHamHHama: 

CH3COONa -I- HOH CH 3COOH NaOH 

NH4C1 HOH NH4OH ± HC1 
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ililax rIpBH pacTBop ca,apHcH H3BeCraH BRIM j0 
Ha H . 2  

Otmrnernio je, /la axo cy o6e maTepmje — H 6a3e 
co, cna6o nHcocouaHe, palmate= tcHupwiltue, Hamm 

CH3COO NH4  HOH CH3COOH + 

mopa 611m nomepexa mune ynecHo, Apyrum peminta, x 
6a3e H cna6e KHcentme, yonurre roxopeltH, &he B 
tlajy, Raga je cna6o nHcocosaHit canto jema on no 

PealutHja pacrHopa CRWHDIX COJIH 3aBHCH OH 
H 6a3e. Y cnentijanHom cnygajy, Ham cy o6e jenHaxe, 
yrpanHa, nue &ma, Hanptintep, npx xiisponnaH CHIC 
HeyTpanHa peammja pacmopa alma no ce6H join He A 
J1H3C CORH. 

Y npaRcH ce Hajtieuthe HMa nocna c xituponwom 
canpice n on H Et an eHT a H joH cna6e Remo 
H jenHoHaneHme joie jaxe xontuoHeirre. Ycneg xwgpo 
— Hanpitmep CuC12  H Na2CO3  — nocrajy, no upiumtny, 
HRH xercene caw: 

OH', a gpyrH 

tuicenitint xoje 'paw 

NH4OH 

ponma eatni cna6e 
h a, Herb y OHOM cny-

hmp*. 

mime )101KKe xlicenme 
emu* twice 6ani He- 
ONH4 . Ha 'raj Hamm, 
3yje OTCyCT130 KKApo- 

N 

, KOje 7 CBOM massy 
(6a3e Hun Hucenme) 
maidapc jegmbema 

oHroHapatylie 6 a 3 H 

HRH 
	 CuC12  HOH Cu(OH)C1 	Cl 

Cu-  HOH Cu(OH)* H' 

HJIH 
	 Na2CO3  HOH NaHCO3  N OH 

CO"3  HOH HCO'3  + OH' 

Awl& — n0 cruapana cno6onite cna6e 6a3e HRH Kw= 
corm o6mnio He tine 36or HaronutnaHatba joHa H•, o 
143y3erax npercrambajy canto OHH cnymajemi, rite Cy 6a 
HOJIHBarleHTHe KomnolleHre H3pa)KeHe Heo6Htnio cna6o. 
ximponH3a germ Hge npawrittnto go xpaja. 3,4  

H3 H3.110/HeHOF H3HJIa3H, ,rta caletivi xtthparnue (Tj. 
H3paweitH on Hoc 6p oja X14 p 0 JI H 3 0 B a HH 
ma yxynHom 6pojy pacrHopeHHx) 3aBH 
nutcxe npitporte joHa C0.1114. Y Behmix c.nytiajeua, creneH 
Tax°, y 0,1 N pacritoplima CH3COO Nax NH 4C1 off 
0.01%, Tj. nuponx3oHati je n0 jenaH moneign Ha CBa 
cy cna6e H 6a3a H imcenxita, crenex xtrupontme ce np 
CH3COO NH4  OH non THM ycnosHma H3HOCH Bell OHO 0,5 
xtulponine 3HaTHO nortehasa HO,LI upno cna6Hx 
crtoxyhii, HanpHmep, xoft 0,1 N pacruopa NaCN oxo 1, 
cones, HacTanitx on Hpno cna6e 6a3e H Hpno cna6e mice 
Tine no xpaja. 5,6  

36or peuepcmmocm xtutponH3e partHarexca oBora 
OHM clexTopa, xojtt yrwty Ha paBHOTewy peaxitHje jO 
npitmep, °Ha ce jaw) nomepa Ha cTpaHy pa3narama CORH, 
(Hajqemhe y oarmxy 6a3HHX COSH!) Temx0 p a c T 
CHCTMY nova Hinuax jeitHe on maTepHja, xoje not pea 
— lotceamie HRH 6a3e), moryhe je, carnacHo 3axolly o 
pasHormy y cynporHom npaitny. Hanpartm, nowt:tame B 

e — XH,TWOJI113a OBEIX 
OCHO OH' y pacraopy. 

Ham micene oco6HHe 
CJIH9HHM cnriajemintst 

o6utmo y nponeirmma 
monexyna jape 
y npaom pent' oA xe- 

Huponme Hnje Hentuut. 
3HOCH Ha 25° CBerd OHO 

uecer )(Imam. Alto 
memo noitehma -- 3a 
o• Hcro Tam) ce creneH 
HCCJIHHa HJIH 6a3a, go- 
%. Haj3an, xtutponx3a 
HHe, tiecTo wax-Twit-10 

pogeca 3aBHCH OI CBHX 
cue H3MeHe. Taxo, Ha-
axo cy ISeHH npoHyHTH 

o p, it rt H. Axo ce 
ItHjH nocrajy (o6Hinto 

ejCTBy maca, nomepirm 
mica Bone, Tj. pa36na- 
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§ 7. Xuaponuia 	 145 

mainame pacrsopa, oneT y carnacnocni ca 3axonom o ,Rejcray macs, Bonn TOM, 
Aa mkapo.uma 6yne noTnyna. Hanpxmep, as 25°  3a peamaliY 

Na2CO3  HOH F NaHCO3  NaOH 

crenen xxxponme (h), sanncno oA pa36nancema 113HOCH: 

(mori/n) 	  0,2 0,1 0,05 0,01 0,005 0,001 
h (°/0)  	1,7 2,9 4,5 11,3 16 34 

Kao LUTO cmo paimje nanomenynx (§ 5) crenen nnconxjannje none npx 
noinnuemy TeMnepaType jaxo ce nonehana, non ce xon orpomne nehme npyrnx 
enexrponnTa (ma canto nesnaTno melba. Ilpema Tome, npn 3arpenaiby pacrnopa 
xonneirrpannja join H • x OH' y memy jaxo ce nonehana, ILITO nosehasa H BepO-
Bamohy crsapama caa6o Ancoconannx monexyna cna6e xncennue x.rin 6a3e. 
3aTo ce npn 3arpenamy pacTnopa cTeneH xxnponn3e 
jaxo nonehan a. Hanpnmep, axo je c = 0,01 mem In 3a peLuaxHjy 

CrC13  HOH Cr(OH)C12  HC1 

crenen xnnponuse, 311BHCHO on TeMnepaType, mimic 
TeMneparypa ( °C) 	 • 0 	25 50 75 100 
h (°/o) 	  4,6 .9,4 17 28 40 

113 HarxmeHor Hpoli3Hua3e °num Eipamna, Hoja ce THuly xligpornmitime 
pamparewe. )Kenn jIH ce osa Homepuni Ha crpaHy urn) je moryhe neher pa3ruizama 
COAU, TO je narpe6Ho pa,turra Ca p a 3 6 JISHCeHHM pacrHopuma H Ha BHCO-
K 0 j TemnepaTypx. Axo ce, nanpoTxx, )Renx Aa xxvonn3a 6yne urro mama, TO 
Tpe6a pac rn! c jaxnm paarnopxma H Ha xnann O. Y noczenibem cnyxajy 
je BpJ10 HOpHCHO T_ axo4e H nonaname pacTsopy Bnnuta jenxora on 11p0H3B0A11, 
xojx nocrajy npn minponn3x (Faicennue man 6a3e). OBHM npaniumma xecTO ce 
pyxononnmo y xemncxoj npaxcn.7,8  

IIarms. 

1) Y3limajytin y o63np ocnm nonenor H Apyre noryhe =creme, xngponn3y Tpe6a cma-
Tpalli xao cneumjanan cnytiaj comoasi3e, Tj. yomure guor y 6 e H 3 M C H e H 3 M e lj y 

•pacTnopene maTepnje x pacTnapaga. 
2) Konnewrpannja BOAOHRt1HHIC jona y pacTnopy, xoja onronapa XHAI:10/M3H coins c jenno-

BalieHTHRM xaTjonom H jeAHOBOACHTBHM aHjOHOM, ?AMC ce impavynani OBHM flpH6MOKBHM 
cbopmynama: 

jam. 6a3a 	 cna6a 683a 	 cna6a 6a3a 
cna6a mmcemmlia 	 jam =cern= 	 cna6a KHCCJIHH3 

[11•] = KB  KHx/C 	[H•] = j(C :  KB  /KA,10H 	[11.] =-- yKB  • Kfix1Kmaii  

me je K8  jogam nponamog Boge, C — HOpMaAna xoggekrrpagmja cot, 	xoncranra 
Ancomajannje cna6e xncennne n KMOH— cna6e 6a3e. 

3) ,I1one cy 03rzeTH (ca C1SHOBHMT3 peapamje pacrsopa H, xapalcrepa npou3nona Kohl ce 
no6njajy) nojeninnt moryhm cnytiajenn xxnponn3e conic. TIpn OBOM H3Aaralby Rao OCHOBa y3eTC 
cy, C jeilHe crpaae, jammme onroaapajylinx xncennna a 6a3a, a c gpyre — Tint COAH no Banorr-
Hoc= RaTjona a anjona. 

1. -Taxa 6a3a, c4a6a icueentpia. Peournja parrnopa — arucarma. 3ammcmo O Baneurmocrn 
Karjome H aajoaa mory 	ce Hece cnenehn cnygajenn: 

a) 14 RaTjon H aajom Cy jennonanenTnu.Kao npon3Bonn =MOM= 
nojannsyjy ce cno6onna KB•ft3t H =Gonna 6a3a. Ilpnmep: 

NaCN H2O NaOH ifiCN mint y joncmom ofmnucy CN' H2O HCN OH 

10 011111Th anutja 
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6)Karjon jeAnonanenran, anjon non Banenran. Ono je 
cnrraj. ycneA Immune nom* x H Cent) CoilH cno,6anna anannuja. 

Hpluaep: 

Na3PO4  + 1110 Na2HPO, + NaOH mu PO ", + 1120 71-  HP0," + OH' 

Y Dekoj KOAH‘nent none unnpoinala nne nennammuo name: ' 

NmaliPO4  + 1120 Na1.121104  + NaOH sun HP0," + 1120 1.121'041  + OH 

crsapama cno6onne cna6e !mamma ow saw ne nosom a6or naromnnanama cuo6onium 
funcansja (join OH') y pacrnopy. 

s)Karjon nonnsaneuran, aujon jennosanentan., PeHaTHISHO 
pew c.mymaj. Ycnen ninponmse nocrajy 6a a s s c o n cuo6orgaa IMCCNIUM. Hum je peas-
inlja pampa 63Ha, jep ce y meaty names sume jona OH' sa masse cons (nocrane 36or jam 
6a3e) zero joss' 1.1• sa cna6e KHCCAMie. Hpmasep: 

Ba(CN), H,0 Ba(OH) CN HCN ans CN' 1110 HCN OH 

r) H Karjos a a s'j on n on sanenrs n. Tajcnay'aajoeynpaxcsxecpeke, 
jep cy jenumema, xoja 6s y osom cnymajy MUM, lapacrsopna y Bops. 

II. Caa6a 6asa, jruca tascsAuria. Palm* wawa — mocsAa. 

a) H Karjoa H anjos jeunosaneurnm. Yawn lawman nom -0Y 
cso6onsa 6a3a a cno6onna lowennna. Hplasep: 

NH,NO2  + 1.120 NH2OH + HNO, sus 	+ 1120 NH2OH + H. 

6)Karjou nonnsanenran, anjos jennosanenran —najunnim-
' an* cnymaj. Yawn 'Dumont= nocrajy 6a as e coax a cnotionna KHCCAHlia. Hpumep: 

AIC1, + 1120 A1(OH)C12  + HC1 sax AF + H20 A1(011)-  + 

nps sehoj xonntumn none =women ant neMUISMIRO name 

AI(OH)C1, + 1420 A1(OH),C1 + HC1 sax Al(OH)•1 + 14 20 Al(011)2• + H. 

LIo =napalm cno6onse 6aae saw He HOKUM yawn narommaassuba jam Encemme (ions 'H.) 
y pacTsopy. 

a)Karjon jennonaneuras, alljOH BOAKBajleHTaH. BpHOpexmc 
cnymaj. Ycnen minptuntae nocrajy KHCe311a c o H cuo6opna 6asa. rips Tome pacrsop caupucs 
mime jona IF• H3 xxcene coma (nocrane on jam uncensse), aero ona OH' '113 cna6e 6a3e. 
Ilpnmep: 

(NH4)2S0, + 1420 zr NH,HSO, ± NH2OH sax NH•&  + 1-120 NH2OH + H- 

r) H KaTjOH H aHjOH' HOHHElanaliTHH YCHeA annponsae nocrajy 
6a a a a co H cno6ouna IGICCHHHa. IIpnisep: 

Fe,(S0,), + 211,0: 2Fe(OH)SO 4  + 112SO, snit Fe" + 1120 Pe(OH)•• + H. 

III. CAa6a 6a3a, cAa6a KuceAtuia. Y osom cnymajy peai cnsja pacrsopa 31BHCH OH penarsime 
home 6a3e H xHCenmae. KapaicTep nposasona was= npn xisupomax, OCK/4 on sanarrnocrs 
Karjona H asjona, MUM= raxohe H on ja'nme NaCeinnie H base. Hawsmep, anymnimjymoi3a co 
cna6e cmpheme xscennse npn =woman maw! fame cons no t =UMW 

Al(CH,COO), H,0 A1(OH)(CH,C00)2  + CH3COOH 

Al(OH)(C112C00), +. 1120A1(OH)2CH2C00 CH,COOH 

a anyanninjymosa ce jom c.na6sje cps/wpm:NAMUR= a:mentor xmoonsayje C4 AO ankonne 
6a3e H KHCCJIHHe: 

Al2Ss(+ }120 M(OH): + 3H,S 
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§ 8. XeMuja u 9AmOputauz alpyja 

	

IV. Jaxa 6a3a, jaxa 	Peamaja pat-In:sopa OBILKI3HX CORN Ha maw je — H e - 
yTpana a, 110111TO ce 1b11310Ba =MOAK= IIPaKTHMHO He Hamm. OBaMO artaBalY 1111131e COBB 

Ha° urro cy KC1, NaCI, NaNO„ Na2S00  BaC12  
4) IloruTo je crelapalbe Hemeocoaaanx moneHyna KH- 

cenime 11.114 6a3e moryhe y parraopy ma Ica Ha e corm, 	5• PH 
Tpe6a onelaubaTH, Ha ce xmponma (Ma H y 31141114MaIMOM 
creneRy) nemaHa It KO KC1, NaNO3  mg. IIpwrom Hcrrny-
Ho jemaxa HombeMpamja H: H OH' moryha je IMMO apt 
noTnyHoj jellHaKOCTIf IMES oetrompajyhm 6a3a H KHCe-

AHHa. 
JIeny mycrpluvejy rope annomeHor Haje =HMI 122, 

Ha aojoj je npaaasaa jeHaa Hee pesynTaTa ;b36Hetemix npH 

mamma's npoymmalby .pa36namealex pacraopa HeKHX COBH. 

Kao nem cc Ha cmuH BUM, CHICOONH, cHopo oHroaapa 
ycnoay jegamocrie jam= 6a3e x palcenme, Achy KC1 Haje 
pacraopy spno cna6y 'merry pesucmjy. 0 4W 0.0+ 

5) 3a coin! c jegkosanemmHm KaTjOHOM H jeHHosa-
RCHTHRIN aujoHom cream xmponme (y %) npH MIL111414 HAro-

BHM seim'mnaMa mowe ce vapagyHam no cnenehmas npli6nx-
NCIMM ckopmynarea: 

jaxa 6a3a 	 cna6a 6a3a 	 cna6a 6a3a 
c.na6a mcenaaa 	 jam mcenma 	 cna6a Racemes 

	

h = 100 1 KE  IC • Ktix 	h = 100 )1 KB  IC • Kivicni 	h =100)(KB  IKHx • K MOH 

me je KB  • • • jOHCKli 12P011380,14 Hone, C — HopmanHa KOHBellTpaIllija COBB, Km— Rosman* 

HilcomjagHje cna6e xxcemme H KMOH — cna6e 6a3e. 
6) Kao H Ha mcomjsuudy cna60x enewrponmta, Tam Ce H Ha 311X00111135,  MONCe awake-

WITH 3a1OH o Aejc-rsy maca. 31yro xxapommtma panH•rexca IiHje mapaRTepncaaa C111110 =Me-

tiom, Hero H Kouctrauardom xuopoAu3e (K r ). Ilpx 11131:M3lY1faBa1by one 3a pas6namme pacmope 
HoHaeHTpau,Hja Hoge ce o6Hmo cmaTpa HoHeramHom BeiiwlmIOM H yHOCH ce HenocpeUio y 6poj-
Hy' HpeHHocT ICOHCTallTe (Kx ). Hanpamep, m Aone HaBeHeHe peaxgxje XHAPOBle3a 110 =CAM 

E-  + H2O.7-• EOH• 	Ho6useHe cy cnemhe Hpemocrie Rommel's: 

[Sn01-1•1[F1.1 (ZHOI-1•1[H• I  
- 2 10-2 	 - 3 10-21  

	

[Sri' .1 	 pal 

KoncraBTe xllgponase oHpebeHe cy mama canto y spno manom 6pojy mynajesta. 
7) Hope mcTo xemcmx npmeaa, Ramona= mia ammor saanaja 311 more npogece, 

Roje ce ogarpmajy y 7101B14M opramommma, Hanpxmep, 6Honounca ynora Hems coax, xoje 
yam y cacras xpiax. (NaHCO3  H Na2HPO4), CaCTOjIl et yrnasHom y Tome, Ha oHroacaaajy KOH.. 

crairrHom HoHgewrpamijy HonoHxymix joHa (xj. oHpebeHy cpeHmHy peaxmje). Ono ce Homan 
Ha panya nomepalba pasHoTeme =women no cxerearea: 

HCO3  I-110 H2CO3  + OH H HPO4" + I-1 10 1-13PO4' + OH 

Aim 6H ce y Rpm 60.110 K0101M nyrem 110jaBHO 1311IIIKK Jolla H•, 011E1 6H Ce Be311.11H sa =woman= 
joie H HasegeHa pasHoTenca 6H ce nomepana yHecao,.a emu infancy joHa OH — gnaw. 3axaa-
JbyjyhM °some, pemmja Rpm mpaBor mama canto HesHaTao melba CBOjy npocenay apemocT 
pH = 7,4, urro je oA 6RTHe HanalocTH 3a Hopmanay genamocT opramma. 

8) EHonouncH axagaj HomieHrpagHje B030114011111X joHa o6yxsaTa H 6subsce °gramme: 
maRoj apcTH cyaosemax 6lubma noTpe6Ha je 3a. H,11x013 ycneunuf paaHoj oHpel)eHa xongeH-
Tpaallja BOBOHMIIIBIX joHa y 3eM.M.HILITy. Hanpamep, xpommip Haj6ome HanpeHyje Ha cna6o 
xxcenam aemsbama (pH = 5), nygepica Ha cna6o =Harman( (pH = 8), a =lemma Ha Heyrpan-
am (pH = 7). Y TOM norneHy moro cy orpamneuHje mopcm 611 ubHe, nourro ce icomeaTpagim 
BOBOHKIIMIX •  join y BO= OKetiHa onmasa (Ha pagyx xxnponme Hap6oHara) Ha. npa6imMCHO 

KOHeTaHT110j HpegmeTH pH =-- 

§ 8. Xemuja H emacipipma crpyja. OR peamilmja immix }mem, o 
mojmma je 6muo romopa y npeTxoginun naparpadniMa, npwommumjenmo ce pH3J114- 

icyjy peaKtfuje ticifiuocueama. Amo ce npm mehyco6moj 113MOITH ito6Hjajy pame 
mom6mmaumje meh nocTojehmx joma, TO npm manic-mummy jemm oix Ram 
ripens= y meyrpasiluf nom, ripm memy ce mcrompememo crimps HOBH jon."11peraa 
Tone, peakalmja xcimcmmmtuba BOUM je c npe .n a3om ememTpou a. 

Cn. 122. Bpexiocim pH y pm- 
&MUMMA pacrsopma CoJIH 

10 
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CJI. 123. Cxema numaacmor ene- 

148 	 V. Paciiieopu 

On HajnpocrHjux npogeca oaor Tana Halgemhs cy 	jam =jam 113•! 
mety merana H micenima. Rao niiHmep mom nit noczymat peaunnja Roja o6Htmo 
cnymat aa Ap6Hjaise BOAOHHHa: 

Zn + 2HC1 = ZnCla  + H2 

110=0 cy HC1 H ZnCl2  jam enexiponirrH, a mon n 	ce pe paella.= 
Ha joHe, nara jenHatunia y jOHCHOM ofining Harnega: 

Zn + 2H• + 2C1' = Zn" + 2C1' + 

mm , cxparmuni y moj cacraHHe genose, xoju Huey np •nem! npomemy: 

Zn +-2H• 	+ H2 

Ha raj Roma, HeyrpanHH aTOMH mama npena3e y joHe, a jomi sonomuta y He-
yrpanne arome (Root ce 3aTHM jename y monexyne). Otmr enuo je, na ce wog= 
cHong Ha apeiza3 meraporta OJT ginuat Ha joHe . Bono 

Ilocnegma jenHatima noxa3yje, c  a peaiawja Hen 
pope mt-rana H Romleirrpamije Honomputax joHa. Aox o 
H aasHcH 6 p 3 I3 H a nocmarpaHe peammje, on Apyror 
npHpone merana — 3aBHCH calla mar y hHoc T, .4a 
npena3 enexrpoHa Ha joHe Bono-Iowa mime HacraTH canto y 
re enexrpoHe nocra nem on*. CTora, trpH peaKwIjH c 
He HcrHcxyjy. HonoHux, Hero canto oHH, -Rd* cy AOBOTh 
Hanpivep, BUHR H rHombe Hcracxyjy Hwy= in KHC 
Cpe6p0 — He mcritxcyjy. 

Join rrpernenHHje, Hero no nejcrHy c Paicensmama, 
naxoha onBajama .H.Hxomix enexrpona) mom ce yn 
peaxgHje HcrHooman.a jenimx merana npyrum 143 s: 
MHCKH 'Tome npH TOMB cacrojH ce Taxobe y mem* en 
npyrom, urro ce Blum H3 cnegehm jenHatunia: 

Zn + CuSO4  = ZnSO4 + Cu mm Zn + Cu" Zn" + Cu 

Ha raj . HatIHH, cyurrima peampije HCrmaanxima j= or men= npyrnm 
cacrojH ce y npe,najH enexrpona on aroma npHor merana pHy npyror. Y narom 

Hm3y men= Zn, Fe, Su, Ag — maim oHaj, 
KOJH CTOjH Haven HCTHC je oHaj Hsa ce6e H3 
Hieromix coax, nox o6parus HeMa•.krcHaamalba. 
OBO noxa3yje, Aa He3e enexrpoHa y 
arommda pacre on Zn xa g. 1  

Ilponec y3ajaMHor Ae  crso mama c 6axpom 
no cxemH Zn ± n.. = Cu monce ce. 
pacraHHTH Ha Asa cranHjy : 

	

Zn Zn•• + 2 e 	Cu- + 2 E) = Cu, 

01,ifirnexio je , na, aK0 611 
He HenocpenHo, Hero M 
TO 611 HP03 OBaj norexno 
MHOMTBO enexrp 
culpyja. 

• Ha canux 123 noxa3aHa je cxema ranHaHmor en 
omoryhaHa oiiy Hpenajy =Ripon 'xpo3'npcmontnix. 

0 3aPHCH on npH- 
xoHnenrpanuje joHa 

clxucropa xemHcxe 
OHa Ileac YcrHapH, 
M cariajy axo mem 

cell:mama CBH' MeTEUM 
o xehiHciai aKTHBHH. 

J:(ca ra 6axap H 

HOOT . MeTana (Tj. 
penHTH nocmarpajyhm 

HAMM= coma. Xe- 

   

jenHor enemeHra 

 

I I 	:V: 

 

ocrHapyina npenaja 
Hp0BOJAHHHOM, 

0,4 MUM Ica 6axpy 
H a, rj. eAexiiiptoma 

Tj• ypeaja, KOjH 
H gez B, xoja cnaja 
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§ 8. Xemuja u emerapuMua aNpyja 

o6a cyna, HcnyrbeHe cy pacrsopom Zn SO4, llama S — pacrsopom Cu SO4, 
Y Hpint on 'BMX yposena je wantons nammna, y npyrn --6anapHa. Axo ce cnoje 
o6e anoturne npononifincom e TO. xpo3 Hem y npattuy xaxo crpennga uomyje 
npoTme esenrpwma crpyja. 

IlocTaHan crpyje Henocpenno je ste3aH c paantrurrom nomoirrpagHjom 
cno6onmix enempoHa y nojentumm merarnota (III § 7) H Temobom, na ce oaa 
H3pasHa npi nouranry. Ha rparnurn nonene H3m4y mem= H pacrsopa 
Heron cones nocroje HcrospemeHo panHoTence (3a joHe ca jennsim Haenewrpi-
can.* 

M.T.t e M+ H M -r+ aq 
=Tall 	 pacTsop 

HRH, 36HpHo: 
M aq e + m. 

CMa1beHe RomourpaHnje cno6onffinc enempona y merany (Hcnon werone o6Htme 
I:Tel:mom!) nornomaxo nomepalbe pasHarence yne CH 0, Tj. JA0113THCKOM CTBa-

palby 1103HTHBIDIX joHa Kao H 11214X0B npena3 y pacTnop. 06paTHo, noneharbe 
nom"enTpagHje cno6ornmx enenrpoHa nornomance nomepano pane:memo y 

e B 0, Tj. nperHapano 1103HTHBIDDE joHa y Herpkume nom (y3 MHX0B0 03- 

xsajax e Ha nospunum ?Amapa). 
Hourro je son wpm Rornompaunja cno6ornmx euenrpoaa seha Hero Ron 

6axpa, ugtwona enenrpona ce o3Hatiasa Appwcom, a 6anapHa "'meow'. IIpH cna-
jalby o6e enewrpone upononmpcom InsecraH 6poj enenrpoHa np.ona3H 'mime on 

H H Ica Ka 6 a K p y, camp' THM Hmucona nammga HaenenrpHme ce no-
3HTHBHO, a 6anpona Herarmrno. HO3HTHBHH Ha6ojH KHHKa HCTOT TpeHyrsa ce 
Herpanmuy n p e n a 3 O M y paCTB0p 1103HTHEHHX joHa Zn • • Hcror 
momenra ce Heyrpamune H neraTHBHH Ha6oj 6aKpa rano xc e e M no3HTHS-
HHx 	Cu •• Ha enenrpon H. JenHonpemeHo onronapajyhm ;Leo joHa 
Zn • • npenam xpo3 cnajHy Hen B, H3 cYna A y cyn E. CsH pacmorpom 
Henpernprno ce noHarnbajy (non ce He pacrsopH cas warn HRH non ce nornyHo 
He pa3noncH co 6axpa). Ha Taj HalaHH y rannaHocom enemenry Na patiyu xemueue 
peauguje doouja ce ertexalputma ctripyja. 2  

Cayriaj napa Zn—Cu Hmono HHje H3y3erax. Menajyhu genHcxonHo ycnose 
anaparype (cn. 123) mono ce no6HTH enenrpHtma crpyja 6Hno C KOjOM npyrom 
pealurnjom Hc-racwisalba. 

Ynomixo je sepia paarnrna Komoirrpamje cno6onHax enenrpoHa, yronnno 
mrreHmuninje oHH npena3e c jenHor merana Ha npyrH, Tj. THM he nein HaHOH 

HMaTH no6HjeHa ene•rpwrna crpyja. 3HajyhH 3Hax Ha6oja csaxe ruxonsule H =me-
plumpH HaHOH crpyje, mono ce 011eHHTH penaTturna aKTHBHOCT pa3HHTUITHX merana 
H no Toj OCO6HHH mory ce pacnoperniTH y Tano3nami uatiomacu pea, Kojxy OHMTHM 

gpTama wia cnenehH H3rnen: 

...K ...Ca ...Mg ...Zn ...Fe ...Sn : . .H .Cu ...Ag ...Au ... 

Anne cy HaneneHe Hajsanumje nocneunue, xoje npoHaHnase H3 HanoHocor pega. 
1) CnaHH me-ran Hcrnagje 113 COMM cse one ;Tyre, xorn ce HaRa3e y Hanoi-

cxom pew nem) on Hera. 
2) CBH meTanH, nojH ce Hana3e neso on nonompo, Hcmcxyjy ra H3 mice-

nium, xtox oim, Horn ce HEtn.33e necHo — TO He limo. 
3) YKORKKO cy Ana merana ynarbemija y osom pew jegas on Apyror, yro-

RHKO he sehm HanoH naTH ransaHarn enemenr cacrambeH on nanc. 3-8  
Ao6lljaibe eneurpmme crpyje Ha panyH xemxcionc peals:m.0a y ransamnapa 

enemenrnma pammx cHcrema neoma je pacnpocrpanoHo y npancx. Anx join memhe 
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Boomep Annepmerap 
Karogo 

' Cu. 124. Amanormja BoAmor B enewrimmor 	 Cn. 125 

Mop 
ci, 

HC1 

• 

Cxema enewrponade 

O 

150 	 V. Padieopu 

enewrpoue H3 jewior nena cHCrema y Apyra. Hanoi crpy e (aHanotmo 'mummy 
Box) mepH ce BOnTMerpoM, xonmunia upoTeKnor en murretts (aHanorHo 
xonwuuni npcmexne Hoge) — amnepmerpom, ynory Hue Honeaor cHcrema 
Hrpa npexmaaq. 9  

AHO ce y mpency enex-rmiHe crpyje pubrm cyn ca 
Tponirra, HanpHmep HC1, TO HacTaje uojaHa, xoja 
125). Ycnen HanoHa =sopa crpyje enexTpoHH he ca 
0411a3HT11, a Ha Apyrn (IC a T 	y) .110na3RTH. 36or 
manioc enexTpoHa, Ha ICIITOJAH — BHUlaK. JOHN 	11041 

ce sa Ty atpxy npnmemyjy mummo-mannine, xoje ce MO 
KWH 3a nperaxame enexrpona 113 jenuor nem mpence 

CTpyja enacrpoaa Koja ce Hama eaexrpavaom 
JIHKy al18110111jy C TOKOM Bone, KaO UITO ce BMW 113 AZ= 
nor a enexTpwmor cHcreMa (c.n. 124). CHHILHO =um, 

3a/dHCA11T13 Ka0 Inmp- 
APYril• 
yjom nma yonurre me- 

opeAMMX cxeMa 130X-
0MaItiffila nperatie 

acrHopom Hexor enetc- 
aeocOpo.eu30.4‘ (tn. 

Or nOna (kit 0 e) 
de Ha anoKH crHapa 

ce, 1111.11a3a. y ,pacrHopy, 

cmc7ema 

on6Hjahe ce on HeraTHHHor nova, a npionagnhe MC 1103 
H. 6xhe o6paTHo. Ha Taj Hamm, nprni he ce xpeTaTH Ha 
Tonic Y Be3H c THM, HeraTH13HH jOH11 ce o5wmo Ha3HHajy 
Ka aHonH), a 110311THBHH — xasidouuma (xojH ce xpehy 

Hourro H3B0p cTpyje 0 n  B 0 ,11 H enexrpoHe ca as 
xojH cy npKnolunn H,oj, ogy3Hma on cHaHor no jenaH cite 
pajy y Heyrpanue aToMe. ,I1Ha Tainaa aToma ce jenme y mo 
y Briny racosuror xnopa. HcTorspemeHo HaToAa (lc* ca;:k 
TpoHa) ;:taje enexTpoHe H.  joHnma Ho* cy npmcnenx H ripe 
aTome Honoinixa. ,I1Ha mum aTOMa craapajy moneHyn 11 
.7113311 113 CyHa. 

Ha Taj Hamill, axo ce nponycrli enexrponfa crpyja 
aura, Ha nonomima he ce =aim cnenehe nojaHe: 

a) Ha auodu — npeTHapame aujoHa y HeyrpanHe arom 
npenaHamem enex-rpoRa nony: 

6) Ha icatliodu — uperHapame KaTjOila y HerpanHe a 
onyuHmamem enexrpoHa on nova. 

H jenuo H npyro upecrahe canto oHna, Kam •ce H 
H3 HanoweHor cnenyje na ce cyurnma nponeca enewrpo 
xattuace pewcyuja Ha patipc awciiiputme ciapyje. 

Axo nollexne H3memmo npenim npitmep, y3Hmajytill 
mep CUC12 , TO npouec Ha alio= ocraje Harm, nom ce Ha 
B0,/10H11K, Hero MeTaJIHH 6axap. Ona6HpajyhH yczone 
pacrHopa urn.) monce ce nocrHhH Tanomeibe 6axpa y o6 

HBaH non: c joHnma 
onH, a HpyrH Ha }m-

amma (xojH ce xpehy 
xa KaTonft). 
ne, To ce on joHa Cl 

H H OHH ce npema-- 
exyn KOH ce Hausaja 
Hot Humax e.nex- 

1bHX y HeyTpanHe 
COBHTH B0,110HHK 

poi pacrHop enexTpo-

(Him aTomme rpyne) 

me (Him rpyne aroma) 

O I I 

IIIH can enexTponwr. 
e cacrojir y ocarceapemy 

ymecTo HC1, Ha npH- 
Toga Hejte H3gBajaTH 
%ma crpyje, cacraH 

pasHomepHor tulp- 
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g 8. Xemuja u m ►ciapumna apyja 

  

cror cnoja. CaspemeHa Texmnca mHoro nocopinnhyje merony enewrponinwncor 
ripesnatiema jenHor merana ca Apyrisk (3a mumosame, noanahmmuLe HTA.). 

Heim° npyionije Tege nponec, axo eneicrpommy CuC1 2  spianmo ca 5apap-
nom aHonom. HOILITO nom Cu ry6e enewrpoHe ninaue Hero joH0 CI', To be 
ce y OBOM cnytiajy mecro ionsajaiba xnopa maim npena3 joHa Cu • c axiom y 
pacrsop. EnexTponx3a•ce csonx, npemit Tome, Ha n p e H o c 6axpa ca axone 

pacrsop. OBO HMa seninai Texiinxixx 3Hatiaj, jep omoryhyje na ce nomohy enex-
rponu3e splint npetniulhaHalbe merana. 

3amicHo on xemucxe al(THBHOCTH enemeHra npena3 113CTOB 143 aTomocor 
y joHcxo craibe, xao HITO je set painije 6Hno nop3aHo, Hacraje ca paanii'mTOM 
naxohom. IIpema 'Tome H o6parno — 3a npena3 paanwornsi joHa y HeyTpanHe 
aToMe, norpe6H0 HallOHH enewrpirme crpyje Tpe6a Aa 6yAy paanxtmai. •rnapHo, 
UITO mime neso CTOjH Merall y HallOHCHOM perry, ram ra 'je Tem xaxsojiala 113 

pacrsopa ripx enewrponH3H. 
Ha pawanix HanoHa, icojx cy ncrrpe6HH 3a Tanoixeme nojenmnix merana, 

ocHnsajy ce Hexe Hamm meTone ibtixoraor °major's. Axo, Hanpiimep, IMMO 
pac-rsop chime COBH Zn x Cu, TO peryniunyhii Ha onrosapajyhH Hamm Hanoi!, 
moncemo nocrnhH na ce 6axap konsojti Ha enewrponn, a uanx Aa  °cram y 

pacTsopy.io -12 
Holum npanubeme jona came sone Ha enewrponama 6m3a name, Hero joHa 

mHornx enewiponina, TO he ce npx enewrponimii, HanpHmep Na 2 SO4, Ha xaTonx 

H3Asajam BOAOH141( (Ha patiyH jona H • H3 sone), Ha anonti — 134CeOHHK (no 

cxemic 20H 2e = H20+ 0). Pe3ywraT osora je, Aa je xaromm npocrop 
o6oraheH jomlMa Na H OH', a aHomm — joimma SO4" 14 H. , Tj. y npsom on Ham 
ce Haromiciasa cno6oAHa 6a3a, y Apyrom — micennHa. 13  

Aaxne, 3a npena3 nojeninnix joHa y HeyrpanHe aToMe noTpe6aH je paammur 
Hanoi' crpyje. qxja Benmunia ammo.' on xemiicxe nrnipone enemewra. Mnoro 
cy IenHocTamnajii OHHOCH KOHHHHH3 enexTpluHTeTa ix* ce 
noTpouie npH enewrponH3H. Csaxn jenHosanenTH0 joH, He3ainicHo on csoje 
xemticxe ripmpone, npininalix 11.314 ozaje ripx Tome jenaH enewrpoH, Asosane•nin 
— xisa HTA. Ilpema Tome, 3a npaxaseme H H3Asajaise y enemeHrapHo crame jen-
Hor rpam-jona 6nno xor jenHosaneHTHor enemeirra mopa ce norpounan jenHaxa 
Honimma enexrpminTera, 3a rpard-joH AsosaneurHor — AsanyT sehn urn. 
OnHoc nocraje join onurnijx, axo ce riperie Ha eicsnsaneurHe Townie, jep y TOM 

cnyliajy oraanajy H paanxice Be3afie 3a HaneHTHocr joHa. 3a cse eneicrponure 
sawn aiwcou enexTpqnx3e (cPapunej, 1834 ron.): jedmaxe Komettsue maciiipu-
litartetTia u3deajajy watu6aAefaine ffieaKuucKe Kortuttune enamelled -4a. Ilpwrom, 96500 

KyAotia (26,8 amnep-inicosa), u3o6csjajy jedau zpam-aceueawas 6uno Koz mementrea. 
OBaj 3axo1 naje moryhnocr ;la ce spine pa3nnisrra ii3pagyHaHaiba se3aHa .3a 
enexTponx3y. 14.15  

Hpumep. Hexa ce xpo3 pacrsope AgNO3, CuSO 4  n AuC13  se3ane no HanoHy 

y 140310 jemiochuic.neHe crpyje nycrx na nperrwie 10 miwyTa crpyja on 5 amnepa. 
Tpe6a onpenurx, HOJIHKO he ce 3a TO speme Ha xaTonama innsojirrx cpe6pa, 6axpa 

3naTa. IIonzro jatiHHa crpyje oA jenHor amnepa onrosapa nponaay jenHor  xy-
noHa y ceigHnx, To he 3a Henoxyrnio speme omega xpo3 pacrnope npohn 
5 • 60 • 10 = 3000 xynoHa. Ilpema Tome, H.arisojiihe ce: 

	

107,9 • 3000 	 63,6 • 3000 	 197,2 • 3000 
= 3,36 zp Ag — — 0,99 zp Cu 	— 2,04 tp Au 

3 . 96500 

	

1 • 96500 	 2 . 96500 	 • 

Hoc= o6jannsma eneiapcumae nocraje pasymmnia npouec mextrepoiposoa- 
. 

ibuaoctliu pacrsopa. Axo ce 110H0B0 wallow Ha =my 125, To ce naxo 1311M, Aa 
crpyja (Tj. Tot( enewrpoHa) yoninTe He npona3n xpo3 tequocr. Homo je }max 
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152 V. Paaeopu 

6poj enempoHa, Ho6HjeH Ha aHoHx, jemax 613ojy ere .oHa, koje. as to. BpeMe 
na HaToga, To y c n o' n) x o j in p .e Hui .crpyja HRe 	o, kaxo.6g mum, Ha,zr 
6H enemyoull HenocpegHo nponaaHnH HpO3 Tetmocr. 3 or Tora ce x roHopn 0 
„e.TleKTp011p0BOKAHBOCTH" pacTnopa. 

HojiMUMBO je, na  pacrHopH, KOja He cagpnce jo Tj ,pacmopH Heenex-
yorunre He mory ):Aa npoHoge cTPYiY. 'Enemy° ponognanioc-r pacmopa 

eneHrponwra • npe cnera 33BHCH oq HoHgeHtpan j e jOH4: LUTO je ona 
Beha, THM je Beha H enexTponponognAmocr. 

,apyrm cbalcrop Ho* Ha ity ymqe, jecre Ha6oj joHa. JaCHo je, ga Hp' 
jegHoj Hcroj Ibmxonoj xmcgarrplumjii Beha HommilHa exTpsnorrera mace ripe 
6HTH npenemeHa, HanpHMep., gsoEanzwrinim joHom, .He o jegHowtheirrfficm, jep • 
csaxes of HAM gaje (Han! npHma) 9.1tjeAuom gaa eaexTp Ha..,11a 6HCMO crrcrpa-
MIRK yrmaj BaKeHTHOCTH joHa". npH ynopegHom npo scuiy eneMponpoHog- 
Thxsoem y3umajy ce pacrHopa HopmanHe HoHnewrpaim . Y TOM cartajy Behll 
Ha6oj jona icomneH3yje ce iberoHom malsom •HonnqHHo 

Haj3ag, Tpekft small tbakrop jecre nOxpeT Jr, HnocT joHa; xoja je 
oicapaxTepHcaHa 6p3HHOM, KOjOM ce OHM xpehy y pacm y. IIITo ce jowl 6pnce 
icpehy, Te ce our y jegHunnH npemena mune npaatie H aHogH H Ha HaTogn H 
36or Tom 6Hhe "whit endwrponponogmHaocr pacrHopa. CmapHe 6psime Hpe 7 

 Tama nojegmnoc joHa He paanincyjy ce mHoro jegica on gp re H ca 061411HHM Hano- 
Hama crpyje spa° cy M: e (HeHommo cid Ha 

(f) 0 0 
	

qac). 3aaruo floxperno Hjg on ocrannx jecy 
join! OH' (npH6aHncHo 2'/ 2  rim), a Hapowro 
joint 	(npH6mincno 5 rryra). CTora pacrHopn 

©
0 0 OH= 6a3a H mcernma npri ncroj HopmanHoj 

RounempannjH nponoge crpyjy 6on,e, Hero pa- 

e e 	0 craopH COKH. IIpH noBmnetby TeMnepaType. 
noxpernamocr joHa pacre, a y Hem c THM 

0 Q 0  noseliana ce o6Htmo H enexTponponognAmocr. 
0 	 pacrnopa.16 

0 	(c-) 	
Bpno inane anconyme 6p3rnre joita npoyapo- 

ROBliflecy yrKaBHOM HAIXOBOM xHgpaTan 117 
j 0 M. °Hallo joHa pacnopOeHH manacynn Bone 

Cir. 126. Omani rimnpaTammje joaa ompehST memy cynpomo HaenexTpHcaHy cTpa- 
Hy caora Annona (ca. 126) C.11060/Wom xpajy 

OBKX 6yge npubygeH ,Ixpyrn cnoj moneicyna H TaK0 naabe, nowise ro,r . cHaa npwcana- 
qema x jolly He 6yne malba On eHeprHje monexyamor xperaiba y pacmopy. Ha 
Taj Hamm crHapa ce oxo joHa omoraq on monexyaa i3oge, Koji" ce. npemeurra 3a- 
jegHo c THM npH H,eronom xperamy Ha eneKrpo)H H THM camaM jaxo ycnopana 
ono xperame. 17  

Aonyme 

1) 36or Tora, mro ce !WOMB H join! paw= EemeTana onimmyjy Taxote promparrom ja 
IIMHOM seammarba enexTpoma, pearamje MCIIICHIfflatba mory x won mita ma nocroje. Hanpmmep, 
npa Y3mjahmom nejcTsy Hamby aroMa mops H .  jams jom,a,„ enerapom. ca jona npenasm 

2KJ + C1,= 2KC1 + jg HMI 2J" + C12  = 2C1' + J2  

Homo ce mum= memeTana onpetyje npema Tome, HMO emeprimmo merom aTOM npmea-
jenmmyje emexTpome, cataTpa ce qa arenummja 'regent= mcnicxyjy marbe aximnie 143 H.HXOBHX cones. Ana c TOM nojamom C CpeheMo Cpa3MCp110 PCTICO, jep ce npH yaajammom nejomy 
memaTana armor° memhe nemamajy paampurre c.nomemmje peammje. 

2) Axo ce rcomannh mama cram y pacTmop mem 6axpoBe corm, TO he .ce ma meromoj 
nomputams mcTor Tpemyrma =mown' mecTrine meTanmor 6aripa. Tara) „no6axapscame mac, 
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8. XeMuja u eamaripumna cfrepyja 	 153 

yporfieH y pacmop nexe sarcenane, pearyje c g.om tailor° enepratnraje Hero Rag je Inter. Oso ce 
o6jammaHa Tame, HIT° ce cri3apa zateauexu Clap Zn—Cu, Rohl ce nominal c.Tusmo ransamcom 
enemorry pacmorpeHom y raasHom Tencry. Enewrpoaa ca mum zrpena3e Ha 
6axap a Tex ca OBOE Ha jone BOHOHHICa HOW ce HELYla3e y paersopy (ca. 127). 
Yczea Tom, racorarm nowHax ce musaja He Ha caMOM lunacy, seh Ha 6axpy :Zn 

He own namem npena3y joHa Zn- y pacrsop. To he ce Hero ysex goro- 
.11FrrH 'Tx nejeray '<mamma Ha mcran, Koja je y nc.11HPY  C  UPYrnm mama 
aKTHBHHM meTanom. OTCyCTBOM CAHMHOT KOHTEUCTa npoy3poxortaHa je, 
Hanpamep, cnopocr pajamnor gejerBa xacentma H xemacxn uneror nalsca 
y cpasisemy c Temaxum, xojn canpauf ripmmece mame axnumax 

3) Am) H3onyjemo jegray nonosnay anapaType cn. 125, HanpHmep 
nexap A, To he ce Ha Merry gogapa emexrpone (unHxose rummage) H 
pacrsopa ZnSO4  eraopaTH paaHoTeaca nameby aTOMa H joHa 

Z - :1 Zn Zn" + 2 e. 1103HTHBH0 jOHH Hanamhe ce y pacTaopy, a enexTpoHn 	 . 
y camoj naoxnum. Ycneu Tom, cnoj pacTaopa xojH ce Haaaan oxo enex-
rpoae HaenexTpHcahe ce no3HmsHo, a cama eneferpona — HeramsHo H 
someby max he ce ycTaHormaTH p a 3.na Ka no T ex st Hjaa a. Can- 
'ma nojasa ce janma H y 3ace6Ho y3eTom nexapy E, caMO C TOM pa3na-
Rom, LUTO he senwinHa paanme noTeHnnjana 6HTH upyra. OnnrnenHo je, 
ga 6H, axo On ce oaa morna a3mepum, camnm Tam 6ana H H an T H T a T H B Ho oxapmere-
pHcaHa TeHaemnija xaxaor meTana ,1:ta npebe y pacmop y HauY joHa. 

Ann meTona HenocpenHor mepeffia (Ham pa3ama noTeHunjana He nocrojx. Crora, jja On 
ce ilo6m.ae 6pojHe apeaHocra nplimelayje ce nocpenaH nyT, xojH ce 3acHnsa Ha Tome, na. je ge-
noxynaH Hanoi!, xoja gaje enemeHT, jenHax anre6apcxom 36Hpy CBHX noTeHnajananx paannxa 
y isemy. 

Axo ce y pacTBop xojH canpacH H. (Hanpamep HiSO4) max naanurcxa enexTpoaa 
o6mnje IHCOBUTHM BOAOHHHOM, TO he osaj npexpana mammy H Ha 110BpITHUM Taxse BogomixoEe 

enexrpone ycnocranm,a ce paaHoTeaut Hameby monexyaa 
BOHOHHKa, IbCTOBHX aroma H joHa: H2 .7:1' 2H 4-. 0--  21-1• + 
2 e. Axo ce y c n OBHO npama, xua je paaninca no-
Temaijana nameby Honominone enexTpoge H paersopa 
xaceaHme jeanaxa myna, H axo ce osa enexTpoTha icom6H-
Hyje, Hanpamep, ca UHHKOBOM (cm. 128), Onaa je paaninca 
noTemixjana Bamety Zn H pacrsopa merose coax (e n e 
T p oaHn no T exuaj an mama) Henocpeulio jen-
Harm Hammy Kojm ama °BO enemeHT. Ha cnagaH Hamm 
mory ce oupenam penannam enetcrpoaHa noTeHuHjann 
H aehaHe gpyrxx merana. Ha6oj enexTpone Holy ncrarry-
jemo, y carlajy aKTHBHHjHX merana og soucnnixa 6Hhe 
xerarmaa, a y c.nyvajy Mane axnammx — nommaBax. Y 

Ca. 128. Cxema oupebnausa enex- npaaomeHoj Ta6munt asHecena cy mums (E 0) xoja ce TpoaHor noTexuajana usana 	ogHoce Ha moaapHe pacrsope (3a oarosapajyhe joHe), Ha 
o6Htme Temnepalype a Ha npamcax mamma og jegHe 

aTmoccpepe. flpH npomeHH jennor oa max yenosa melba ce Taxobe H enexTponHa noTexuajan, 
jep ce pasHoTeace + e H H2 -4± 2H-4±-2H• + 2 9 nomepajy Ha onrosapajyha Hamm. 

EnexTponHH noTeHunjaa nexxx meTaaa 
(y BOATHMa) 

MeTan Jon E0 MeTan. Jon EO 

K —2,92 

0 . 	
bk  

cnZ
(J

.4
,‹ 

Sn•• —0,14 
Ca- —2,76 21-1• +0,00 
Mg-  —1,55 Cu- 40,34 
Zn- —0,76 Ag• +0,80 
Fe-  —0,44 Au••• +1,36 

IlomTo Hajainummja meTann (HanpHmep K H Ca) enepranna paanamy Bogy, To ce BAucoBB enex-• 
Tpoana noTeHanjann oapebyjy nyrem cyxuecHsHor nporiasama cacrema: =Tan — 'berm pa36no-
meH amanram (y HesoaeHoj cpeasaa) n paa68amout amaaram — paersop COML. 

4) 3Hajyha enexTpouna noTenunjan meTana, mome ce 03pagyHaTa enexTp om 
T op Ha caAa (Hanes) ragBaHmor enemema, cacraBmenor a3 sagaBor napa. 3aTo je' no- 

Ca. 127. Cxema 
nejersa ranaaH- 

cxor napa 
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CA. 129. Cxema HoHneHrpa- 
=OHM' Jialiga. 

Ho* Hamm 3a cse cnynajese x no CHM ycnosHma. HanpxmcP, 
6HTHO painHxyje Og o6iinHor, Rao inro ce To BMW H3 gone Hasege 

7) HanoHcxx peg ce He mom cmarparn xao mamma xap 
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ve6uo oxiy3eni og noTemmjana 1103HT111314e enacrpox noTem1H1 
nap: Zn—Cu MOW: E = + 0,34 — (— 0,76) = 1,10 soma, 
= — 0,14 — (— 1,55) =-- 1,41 130.11Ta HT. 

5) 3asxcHocr enewrpormor norennxjana (E0) 0,4 monapHe 
joHa (C) ogpehyje ce npu oNatualm yc,nosnma jegHammom Ec = Eo 
— sanewrHocr joHa. Osaj ogHoc gaje npe csera moryhHoct Aa ce A 
womcrropHe cline rannancxor enemenra y3nmajytix y o63np Ronne 
ce y thew Hana3e. OH raxohe nom3yje, gm je npouec norm 

cynrrinur pesepcxsa H, jep 
apessocrn Ec, oHga ce ycnocra 
THM pasnorenca y Beim= owns 
onpebeHy crpany, m ce npouec 
xpesepcinomm. Hanplimep, y 
IWHKOM ye./10EV paBHOTeMC 6nh 

— 0,76 + 0,03 ,lg [Zn* . ]. H 
uec 3aspunirn caMO OHM, 
joHa Cu-  nocrane 2 • 10" nyra 
neurpauBje joHa 

6) 3a0HCIEXT Ec oR Ho 
awrnsHocrH) oAroBaPaiYher joHa 
CTajaHaa KoHneHrpanno 
mei), y cHcremy noxammom Ha 
Ag• y mama cygy je /MBA He 
onaiunaa npenaa jona Ag• c rte 
xounempausja cfle60g1MX en 

tom Ag Ag• + e, Heim Ha nesoj emelt-1w= Hero Ha Recto 
yoga jeJHHM nposomancom enewrpoun npena3e c nem Ha gecH 
pacrsapathe cpe6pa Ha nesoj enepupogn H iberoso mamma:4 Ha 

— (nanya,exy pacrsopom KNO3) c gem) ammo npemenrra ce e 
NO 3 . HonetHa enewrpomoropHa CHHa mina npma3aHor Ha 
Osaj aaHan mome ga pages canto norm, gm cc He nocrnrHe H3je 
y o6a cyga• 

Heraiunne. Hanpwnep 3a 
nap Mg—Sn num E 

onneurpairsje nocmarpanor 
(0,06 r n) lg C, rge je 
nje ragnispegnocr enex- 

je eireierpoinrra xojn 
jegaor *Tana APYrinm Y 

ce nocturne jegstaxocr 
pasHoremOto =NA. Meby-

elm je Toronto nomepem y 
owe ClairepaTH npawrntruo 

jy ncrncianuma 6axpa  
0,34'+ 0,03 1g [Ctr.1 

Tor PegYie, As he ce npo-
npeocrana xonHenrpauxja 
MUSS OR nocrojehe RCM- 

enrpannje (rawuje — og 
ycnombasa morytHoct no-
xx nakaua. Hanpx-

maw 129, HoHitempauxja 
y gecnom. 36or Tors je 

e enewrpoge y pacrEop, a 
Ha xoja osrompa pasHo- 
Hpn crutjalby o6ejy enex-

. HcrospemeHO ce ;Imam 
ecHoj, a . xpo3 nes — cx4)om 
HmaneHrHa xonwnina jolt& 

H3HOCH camo 0,06 BOJITa. 
ageHad "xonnempagiija Ag 

06HnitH mo: • Zn Fe Sm Cu 
0,6% KCN Zn Cu Sn Ag 
30% KCN Zn Cu • Au Ag 

pHCTRKa oco6nHa merana, 
y paersopgma KCN OH ce 
or ynopebeiba (Ha 100). 

Ag 	Au 
Au 	Fe 
Sn 	Fe 

He. o63Hpyjyhm ce Hi theros penarusaH xapawrep 11 Ha nojemme n 
peg je /max spno Haman y npawrHnsom nornegy, jep y orpomHoj 
Hsemy nparnunto opxjewrxcarH y nornegy xapawrepa ysajamHor 
crsopom pa3Hxx eneicrponwra. 

8) Hanoncicn peg 3a Hemerane In& ratio go6po ycraHoHn, 
unje c HeMerainuiM cnexrPcgama racy anarHo cnomemje. Y none 
HerarnaHH joint yroninco jaqe se3yjy enewrpoH, yxonxxo mune 
...J ...Br' ...C1' 143Hecem nogans 3a enewrpop;He no 

ce Ha monapHe pac-rsope ogrosapajyhtnc jona: 

JOH . 	  S" 	 J' 	 Br' 
Hemeran 	SImper 

	
Jam 	Br2Temul 

E0 	—0,51 
	

+ 0,54 	+ 1,07 

jehe H3y3eme,.HanoHc= 
hUtni cariajesa Howe ce no 

jersa menu= c BOACHHM pa- 

icao 3a merane, jep peax-
HasegeHom ynopebeiby Helm 
je Ha gem) y pegy ...S' 
jane (y sonrnma) °mune 

C1' 
	

F' 
Cl' 
	

#21111C 

+ 1 36 	+ 2,85 

9) Ha noH enelerpntnie crpyje mepa ce 60J1114-UAW. 0 s 
ce go6wrx Hem npercrasa, axo Immo y =Hy, Ha y mpemat 3a ocs 
100-200 BOATH. 3a jeuninuy HOHARHHC ene . xTp Hu  
melbyje IcYnon (6,25 • 1010 Ha6oja enewrpona). Aso xpoa nposo 
cexyHgy, oHga je j a xi H,H a crpyje jegHaxa jegHom ahn2epy 
crpyje, ogpehyje thaw c H a r y (ectoexar) H mamma. ce y 
6pojen mumps jeratax je 6pojy sara. Crora, nanpgMep, emewrp 
rummy on 100 BOHTa nponytwra xpo3 Ce6e =PAY lama= 112 

HMITHHH one jeginurge Howe 
meibe HaHOH 06HYHO H3HOCH 
Teta y tenni= ce npx- 

nporstie jegaH xynoH Ha 
1ipon3sog HaTIOHa H jalume 
una: 6poj Soma nomHomerl 

cHjannua og 50 Ham ma 
ePa• 
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lianou/sasral 
AN 

Ca. 130. IloTeHuwjsum 
3J1811111,11. 

Ca. 131. CxeMa opH- 
jeirragHje monexyaa 

Hoge 

a 
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10) HHRNMeHHH HeonxonHH HanoH 3a paanaralbe eaexrpomgra (T3B. noTeng H j a J1 
pa3.nar a-u. a) Haaa3H ce ogymmansem ogrowapajyhe wpenHoc-ni 3a xaTjoH on enexTponaor 
noTekinwjana aHjoHa. Hanpumep, noTeHusjaa paanarafba mum-xaopHna Z = 1,36 — (-0,76) -= 
= 2,12 soma, a 38 xynoixaopHn Z = 1,36—(+0,34) = 1,02 Hamra. OTyna je jacHo, na ,  he 
ce 113 pacmopa cm= coax npao H3nHojHTH 6awap, a Tex nocne iberowor Taameiba — mum. 
Ami nourro•ce cam-Town& noTemwjan melba c npomeHom KoH-
neHTpaiinje onroHapljyher joHa, To }min:mime axnumnijer me-
Tana mowce, yonmre roHopelui, Home= join npe noTnyHor 
mamma &lobe axTHsHor. OBO ce Hapomwro onHocH Ha owe cay-
majese, Raga o6a meTaaa Hmajy cim'noe ispenHoem ezemponHor 
noTeugHjana. 

11) Iloremmjaa paanarama mome ce excnepHmorranHo 
0ApC1111TH nocryrumm nosehamem Hanona Ha eaexTporiama H 
jenHoispemeinam mepemem jarume crpyje, xoja npomme xpo3 
enexTpoairr. Rao urro ce H3 caluce 130 HHAH, xana ce xtocrurlie 
Taj noTempijaa, Tana ce, saxisamyjylui npawnbaby joHa, jammia 
crpyje Harm noseharia. 

12) IIoTeinuijan Ho* je cmapHo noTpe6aH 3a paanartube 
emeirrpoaura je noHexan Behm on TeopHmor. Taxsa npex a-
neTocT oremasa H3)1Hajinbe wexor jona npH naTHm ycno- 
wHma enexTpoaH3e. 1Ipeaancrocr je Hapomwro RapaxTepHcnimHa 38 BOAOHHIC, npH limy !berms 
Beaty nwa yrnaHnom 33BHCH oR npupone xaTone. HanpHmep, 3a Ag w Fe owa MHO= oxo 0,5 
Boma, a 3a Hg HJIH Pb — oxo 0,9 BoaTa (y nopet)my ca IIJI8THHOM). 

13) Ha eaexTponn30 Na2SO4  3acHoHaH je AOBOMHO npaxmmaH Hamm pacno3Hasama 
noaosa mpeme jermocmnicaeHe crpyje nomoby xapmje, HaTornbobe cwemow pacTaopa owe coma 
w cDenonclyraaema. AR° wa Tansy xapTHjy crammo Ha HewoM pacTojau,y xpajene nposionmuca, 
To ce ono oHor on IbHX, xojki capful Rao xaTona, jaHma 1by6Hgacro-npHena mpaa Rao pe3ywrar 
y3ajamHor nejcnsa cbeHoacpTanenHa Ha 6a3y, xoja ce npH enexTponH3H crHapa. 

14) 3axoH eaexTpornme naje Hpno 3ronlly memay 3a onpehimaHse exHHHaneHaT a: 
noTpe6Ho je canto 3HaTH Texamcxy EcamiHny enemeHaTa, Rojy Hannaja no3HaTa xonnmsum enex-
TinumeTa. 

17pumep. Hexa xpo3 pacrHop coax xagmHjyma y Toxy on 15 sumyTa npoTwme crpyja on 
1 amnepa H rwmiTom H3,4HojH 0,524 zp meranHor xanstnjyma. Ha ocHoHy 38K0118 ene1TponH3e 
imam: ECd = (0,524 • 96500) : (15 60 • I) = 56,2. 

15) 3HajykH Ra je wa6oj enexTpona jenHax 4,80 • I0 -10  anconymwx eaexTpocraTHInanc 
jenninnia (III § 2, non. 2) HJIH 1,602 • 10-19  xyaoHa, moywe ce Ha ocHoHy 3axona inexTponine 
=Ho H3pamyHaTH ABoraripos 6poj: 96500/1,602 • 10 -' 9  = -6,02 • 1023 . 

16) 1/13y3eTHO BeJIHIC8 1101<pe171,HBOCT jOHIt H H OH' yelIOBJbeHli 
je moryhHoluhy wwxonor y3ajamHor nejcnsa ca cycejman moaexy.- 
MIMS Hoge no cxemx: 

H2O + 1-130+ = H30+ -I- H30 w OH2  + OH-  = OH-  + OH2  

Taxon pa3meHa rx p o T o H a neuima ce y pacraopy miceama 
H 6a3a cae Hp'eme. Emu° je H3pamyHaTo na npocemHo Tpajame 6HTHcluba 
cHaxor 1111,8111311,8y881101" jona 1130+ H3HOCH semietniy pea canto on 
10-11  cexpui. 

Y oTcycmy eaexTputnie crpyje paameHa HpoToHa Teme xacrnomo 
y calm morylum npanwma. HanpoTHH, npH yxrbymemy crpyje ow& 
pa3meHa nocraje mune malls maibe npoTom ce npemeniTajy ca 
necnine Ha mecmgy npeTeHnio y npanny on axone Ea HaTOJI,H. Ca rne-
giunTa cnoiin.er ecllexra ono je Hero silo H xperaH,e H• upema 'carom( 

Ham OH' npema axone: y cyurnnin flax, oTnop cpeninie, xojH Tpe6a jA casaOyjy CBH °cram 
joHH npH cHom xperaiby, y OBOM cny'lajy ornana. 

17) Y nothoj Ta6ming cy ynopebeHe eHeprHje mnparanHje H3Hecxxx joHa (umetzp-jou): 

H+ Li+ Na+ K+ Rb+ Cs+ Mg2+ Ca2+ Sr2+ Ba'+ Zn2+ CO+ 
263 121 98 80 74 63 470 375 338 312 528 476 

H30+ NH4+ Ag+ Tl+ F-  CI-  Br-  J- OH-  NO2-  C104 SO42-  
110 79 109 80 113 79 72 63 115 72 50 243 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



156 	 V. -PaaNsopu' 

Kao Iwo ce as IlaseAemix noaaTaxa MUM exeprxja xx,apaTaux 
KOn OCranBX jeguouanewnna join. Y cpwranx oxa ce cacrojx o 
(153 man) x exeprzje meroxe game XHANTIllalje (110 marl). 

YnopebBsame nonaTaxa 3a join K+ H F–, Kojki aMajy scrif 
3yje na je eaeprnja minparannje aHjosa mBoro Beha on sarjona. Y 
piallHtiliTHM =nom opujorramje !Romig.= Bone (cn. 131). Ka Err 
him unceomucom, Rohl ce Rana= ripB6nismao y nempy monemyna 
on cBojnx Bonoassa so* cy pacnopetem nepimbepHja. Y 
hiHoro Behe 36nismeme, urro ce x noxamyje Ha Bpensocrnma es 

e H. je amoro setsa, zero 
exepraje crupaas H80+ 

onynpemlunc, (1,33 A) soma-
=raja oso je yc.noBnseBo 

oily Bona Ce rwanams CE10- 
a room& anjoHy — ienintra 
enThem cnyttajy moryhe je 
'e xxxpaTauxie. 
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VI. IIEP110,111111 CHCTEM EJIEMEHATA 

§ 1. MeHnemejesmeini panosH. OR CBHX .  OCHOBIDIX TeopHcmc npeTcrasa 
caspemeHe xemnje Hajcrapkija je npercrasa o monexyncxo-aTomcmoj crpywrypn 
maTepHje. HajpaHHjH Hama no3HaTH pa3soj ose npeTcrase Rao je 1111,gHCKH 4aino-
304) KaHam, xojH je, seposamo, wHseo mime on 500 rogHHa ripe nocieTica.saine 
epe. Y 3anHarbyjyhoj carnacHocTH c rnenknumma mHoro .no3HHjer spemeHa OH 
je ycnio Aa ce maTepHje cacroje 113 HajcHTHHnix iiecrpnia, a csaxa on mix, ca .csoje 
crpaHe, cnonceHa je H3 He mHortrx, joui manax, name seh Henen.HsHx gecrkina. 
OBE nornen,H 6H.T1H cy pacnpocrpamem y crapoj A3Hj1. Bpno seposaTHo, ;la je 
IbHxos yrimaj Ammo n ,110 Espone H noxa3ao ce Taxobe xon c-raporpinnix 
3o4)a Jleymnia (500-428 ron. nix same epe) H merosor pieinma Aemoxpnra 
(460-370 ron. npe name epe), icojH ce o6Hcwo cmaTpajy oCHHsaimma  MOne- 
xynCKO-aTOMCICHX npeTcrasa. 

0,a31yczaH HAccos Hpurlisimx 6Ho je ApHcraren. Hon ymnajem 'berm:am 
Harm= cxsaTaiba xoja ce onHoce Ha npHpony H xoja cy 6Hna y 1310KHOCTII mule 
on 1500 roninia, monexyncxe-aTomcxe npeTcrase 6Hne cy 3a6opasobeHe. 110H0B0 
cy ce pontine Tex Hoge-nom XVII sena. On Haytimica 110jH cy pa3pabllsanH ose 
npeTc-rase Tpe6a HapolniTo nomeHyTH M. B. JlomoHocosa (1711-1765), quja je 
monexyncxo-aTomcxa TeopHja no gy6HHH pacypHsalba y mHorome ripenyxurpHout 
csoje no6a. 

3aczyra, na je y Hayxy yseneH nojam aroma Ha excnepHmeuTa n-
H 0 j OCHOBH, npkinana yrJlaBHOM ,ganTotly. KopHcrehH pe3ynTaTe tato npyrkix 
TaK0 11 COIICTBMIX 11CIIIITHBalLa OH je cbopmyonicao 3aKOH 0 exsHsaneHTHocTH 
Rao H 3axoli ymHoweHHx nponopinija (1 § 2) ki o6jacHHO "ix Hocrojaibeil aToma 
enemeHaTa icon' pearyjy. 1  

lioxymaj crsapana cHcTemaTHxe xemEcimc enemexaTa nucleon• cy 
ycxopo nocne Tora, nom() je Haym ycsojxna nojam aToMa. Ha Tom 3a xeM}Ijy 
sawHom rummy pagHno je 11H3 pa37niqHmx Hayinnma, flows-on ,T.1e6epajHepa 
(1817 ron.). Him< onnyciyjyhHm ycnexom xpymicaHa cy CaMO nporiasama 
H. MeHnemejesa. 2  

Y panosnkla iberoskix nperxonlund HHje 6Hno rnasHor jenmic-rseHor Teo-
pHcxor o6jegmbefba; can cy cziHH 'mammon" H HaTIE:33.71.14 canto some Horn game 
ycnene saPHjame CHcremaTHxe xoja je nalma 6Hola rnasHH 	Hanpurns, 
H. MeHnemejes (1334-1907) je yawn() n Hama° oilaj 3axon tipupoOe Koji' je 
newao y OCHOBH MaKoje 13aptjaffre cHcremanwe. 

Y 4.te6pyapy 1869 ronHHe A. H. Mexnemejes je-o6jasHo innice Hatenetry 
Ta6nugy. TexcT xoja npaTH osy Ta6nHuy ae i canpwit y .ce6H cse HarsaacHHje 
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158 	 VI. Ilepuoan cuciaem eAememailia 

mow= aepuoduce MOW )  KOjil je 6mo AeraTbH0 poptt4em rommy Aiwa namje. 
Ty ce HaJ1113e yrnapHom cnenehH CTaBOBH: 

a) „Enemeitra pacnoper)eHH no Henwouin imIxoue crown TOHHHe)  non-
3yjy jacHy nepHogHqHocT oco6inta". 

6) „B e azt qHHa aTomace Temaue onpebyje aapatcrep =maim Rao 
IIITO Henitinula Te qecinnie onpebyje oco6HHe CHOH(eHOra reale „36or Tora Ha-

nplimep jegmbeffia S H Te, Cl H J H T.CJI. Ham cponInt noxa3yjy Hcoma owirnerate 
pamince". 

B) „Tpe6a OtleKHBaTH npoHana3aic jOLU MHOTIIX Heno3HaT x X npocrinc 
Tena, HanpHmep CJIHIMHX c Al H Si, enemeHaTa ca eustrattiletintrua TeHalHaMit 
65-75." 

Olibi T CHCTEMbI 3JIEMEHTOBI, 
ocuonauoh Ha HX b nom° B Cb H xesumeatost b cxohcrin 

	

Ti=-- 50 	Zr=90 	?=180 

	

V=51 	Nb = 94 	Ta = 182 

	

Cr=52 	Mo=96 	W=186. 

	

Mu= 55 	Rh = 104,4 Pt= 197,4 

	

Fe=56 	Ru= 104,4 lr=198 

	

Ni = Co= 59 	P1=106,6 Os = 199 
H = 1 Ag = 108 Hg=200 

Be == 9,4 Mg= 24 Zn= 65,2 Cd= 112 
B = 11 Al= 27,4 ?=68 	Ur=116 	Au= 197 
C = 12 Si=28 ?=70 	Sn=118 
N = 14 P=31 As=75 	Sb=-1 22 • Bi=210? 
0 = 16 S=32 Se = 79,4 Te = 128? 
F = 19 C1=35,5 	Br=80 	1F--127 

Li = 7 Na -= 23 K=39 	Rb=85,4 Cs=133 	T1=204 
Ca=--40 Sr=87,•6 Ba=137 	Pb=207 

?=45 Ce = 92 
?Er-56 La =94 
?Yt = 60 Di = 95 
?ln= 75,6 Th=118? 

r) „Benstqlma LiTOM-
cxe Teatime emblem no-
Hexan biome na 6yne 
noriptumbena 3Hajytut we-
rose aitanormje". 

A) „Hate aHan o-
rmje =mewl's mory 
rut ce oracatjy Ha ocHoHy 
Heawnme TeYanie xaHXO- 
BHx  

Y cnenettoj 1870 ron. 
o6jaBJbeH , je Imam( Ma-
jepa y xome oft, oc.naiba-
jylut ce Ha pan Menne-
axiom, raje CHTM ene-
meHaTa Rojo ce Hain° 
paamucyje no o6nHxy aJlx 
„y cyniTHint je xcrozieran 
ca MeHneibejewbetute. 
3aaptuyjyhtt csoj mnalisix 
Majep mime na 6H „film 
npeypatbeHo na ce Ha Th-
xo'Hecra6iunituct ocHosama 
npenymmajy-npomeHe pia- 
sac ycHojeintx aTomoont 
TemitHa". 

IIoTnyHo ripyxqnje riptunao je (mom inrraiby A. • H MeHnemejeri. ,I1y6otto 
yHepex y TO na je- oTxpHo jenaH OR HajBayoutjxx WHOM 

ra je xpa6po peo 3a ocHoHy npi4 ouemi nocroje 
meHaTa. aa 6H ce nepHonint 3aKoHHcraaao y cnom lbero 
Tpe6Ho pacnopegHTH Hexe enemeHTe (Os, Ir, Pt, Au, Te, 
majyh ii y o63Hp mHxone y To ripeme no3HaTe aTOMCKe 
aTomcHe Te)attie (yn. I. 5) Helotx gpyria enemeHaTa (In 
H MOW( npuxHaTirrit ce milaubenat na nocrojH HH3 en 
K p 14 B e H H X. Harpe6Ha je 6tina reHHOLTIHOCT Mena 

npeny3me 14 Heh y miming 1871 ron. naT je nponnipeH 
Roil( ce y mano qemy pa3nHxyje,on caspemeHor o6nitaa 

npHpone, MeHnerbejes 
kix normalcy etccuepH-
m 3Haqajy 6Hno je no-
b Ni, Co) H e y 3 1t- 

e, itsmeHHTH 
La, Y, Er, Ce, Th, 

eHaa j COW H e 0 T - 

jeBa, na ce oso cBe 
nepHonHor mucosa, 

epHonitor CHCTelda. 
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§ 1. Meude.bejeeibeeu paeoeu 

Tpyna 
I 

rpyna 
II 

Tpyna 
III 

Tpyna 
IV 

1g> rpyna 
VI 

rpyna 
VII 

Tpyna VIII soils npe- 
Jia3H y npsy rpyny 

H 

THIIHtlial 

1 

Li Be B C N 0 F 

, 

enemarrs 7 9,4 11 12 14 16 19 

HpBa Pen 1 N23a Mg 
27,3 

2S8i 
31 32 35,5 

newtons 
{ 

„ 	2 K Ca — Ti V Cr Mn Fe Co Ni Cu 
39 40 44 50? 51 52 55 56 	59 	59 	63 

APYrs 	J 	3 
 

(63 65Z6n5 —68 —72 l't1 75 1 e8 li lOr  
nepHom 1 „ 4 R8 :• 8S 7r Y (88?) Zr( . 197 Mo 

100 
00 R 

104 U)4 
1  Pd 
PO4 108 

„ 	5 tAg \ Cd In - Sn Sb Te J 
Tpeita k108/ 112 113 118 122 128? 127 

aepsona l 	„ 	6 Cs Ba — Ce — — — 
133 137 137 138? 

- — 
tlerspra 
nepsona 

t 	::. 	; _ 
_ 

— Ta 
182 

i  
W 
184 

— Os 	Ir 	Pt 	Au 
199? 198? 197 147 

„ 	9 /Au \ Hg T1 Pb Bi — — 
Hera \197

' 
 ' 200 204 207 208 

nepsona „ 10 — — — Th — U — 
232 240 

Hajssms oscsn R,0 
R,O, 
HMI 
RO 

R,O, 
R50, 
WIN 
RO, 

R,O, 
R202 

 suns 
RO, 

R,O, R,O, sum RO, 

Haim= swim- (RH,?) RH, RH, RH, RH 
scoun iemmeme 

He orpainotaBajylut ce canto Ha npeTnocraEuxH na mory pp nocroje join He-
oncpirseint eneateHTH A. H. Mantemejes je Ha °may nepHonHor 3aHotta Aso 
HAMBY neriamy xesuicicy KaptucrepHcrwxy. lipm Tome OH je pac3rbin3ao Ha cne-
Item MAWR. „Axo ce y BeHoj rpyms Hana3e enesteHTH Rly R2, R3 H &co ce y oHom 
peny y Home ce Hana3H jenaK on on= enestenaTa Hanpastep R2, Hamm mermen 
mere enesteHaT Q, a H3a merit enemeHaT T oHna oco6mie R2 ce oppebyjy npeata 000- 

6HHaMa R1, R„ Q H T. Two HanpHstep, aTostoca Te curia R2 = 1 /4(Ri R3 + 

▪ Q 	Hanpastep, cenea ce amass y VI rpm( H3stel7y cymnopa (S = 32) 
H Tenypa (Te = 127) a y 5-oM pepy Hcnpen }hers cTojH apceH (As = 75) a H3a 
sbera 6poM (Br = 80). OnaTne je nom= Te curia ceneHa = 1 /4(32 127 
-I- 75 + 80) = 78,5 -- 6poj Hojit je 6.int3ax crnapHocre. 

Hajnerarmmje cy 6Hne npeTcHa3aHe oco6HHe enemenaTa ca Hepo-
Hamm aTOMCKHM TeHuntama 44,68 it 72. „MHoro 6H ce no6Hno ca Teo:Twice crpaHe 
axo 6H jenaa on otteHansamtx enemeHaTa 6Ho cmapHo crricptuseH, a merose oco-
6HHe 611 6nne Tome Hume ce mory ogetausaTH Htk oc:HoHy ynopehema, Hoje ce 38- 

masa Ha npHpopnom cHcresty", — nHcao je Megnezejes y cHom tummy on 
1871 ron. 

Forme 1875 .11extnc ne-Boa6onpaH ammo je ROM enemenaT Hofit je Ha-
sHao ranHjym (Ga) s Ho* je oicapaicTepHcaa aTossocom =Ramos' 69,7. Hake 
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Aromma Team= 
Cummutextua Te 
Meryl ce He 

meHoj RAO, 
cDopuyAa ox 
Cnegiulmmaa Te 
Ge02  ce penyxy 

Halby y crpyjm 
BaaHe oco6HHe 

pmcnome 
Coma rephuumjy 

GeCli  je Temx 
ma 83°  

72,6 
5,35 

crimps y HC1 H paa6 

Ge02  
cauntga 4,70 

Ao mem= Hpn 3arpe-
BoAoHma 

Ge(OH) 4  fumy mapsucre- 

JUUCO ce painimny BOOM 

c Temneparypom mbyma-
eunclumre =Home 1,887 

J .1 , 

160 	 VI. lIeptioduu aorta easeuatim 

gerimm muffle HH.TICOH 11 Knee cy RagRojkuni =mem 
RaaRam cy ra cRaRRHjymom (Sc). Hajaag 1886 mg. B 

mijym (Ge) 14 noxa3ao je igt je merona =mom mania 
rulje npoymaBalbe oBa 'rpm enemeura H 1611X0BIC4 Raj 
aaaa cy °Ammo noxyxapame excnepumeeramo xabexxx 
je npercxa3ao A. . H. MeuxemejeB. Kao nimbler) mory 
Beim 3a repmanxjym. 

azomme Te a.= 45,1 
ep je crricpwr repma- 

72,6. Hajgeram- 
jeRiaseaba nom- 

. ..tuta ca mama xoje 
ocnyme non Xo6x- 

IlpensmheHo oH crpane MeHnezejeHa 
(1871 roll.) 

HabeHo o' crpane Blum** 
1886 roZ) 

kromma Tomtit 72 
CuemximmHa 'roman "..0 5,5 
MeTan Hehe HcrucHHHaTH 130,71OHNX Hs FM-

cemma 
cDopmyna oxcHHa E02  
Crieuxlmuma TeNoma oxcH,Ra 	4,7 
Oxc.Hn he ce naxo pegyxoHaTH 	meTana 

Same oco6HHe xxnpoxcH,u,a HapameHe cy 
canto Hama cna6o 

lberone onrompajyhe coma naxo ce pa3na- 
BCy  

Xmopmt ckopmyne ECI,„ 6Hhe Tetwocr c Tenure-
parypom lasymamm oxo 90 °  
CINSIHOM Texamom °Ho 1,9 

„Hema mixaxse cyNuse npoxabeax enemenr HHje muura ;Tyro Beli exa-
caniluxjym, Kohl je ripe 15 roxima npercxa3ao A. H. Mexxerbejes. Temxo xi 
ce lame Bahl,' y6exmxBxjx goica3 3a Taxmocr ygeffia o ne xoxioniocrx Hero um 
je ocrBaperbe ximarerminor exactunumjyma y nposabexom enemeury. OBO imje 
canto nompila cmene Teopkije, °age mu 8H,EMMO oznirnemo npounveme XeM14ClaiX 
cxBaraba, Benmal xopax ynanpex y o6nacrx Ca3Hallaa", mica° je 13xxxnep y 
cBome tummy. 

Ho AecinunEwijm camor A. H. Meaxemejesa, nepx 
y TOMB ce”oco6xxe enemexaTa (a upema 
camusexxx npocTxx H CJI0HteHHIC TWA) H a RS 3 e y 
3aBHCHOCTH OR 14.14X0BHX aTOMCKHX 
6HTHO OH je 6Ho Beoma 'clam° 1113HhLTBeH OJj Behuue carp 
jja je oBa Benma xxeja ocrana xeonamexa, Beponamo 3 
Rana pycxom xenumapy" — =CO je oxapaxTepxcao oBaj 
Barnum BorycnaB Epaymp. Jexuwo maul* rwrrBp,Erx 
Texunia To* je x3Bpunio Mexxemejes, Bapoturro nai 
Mao H noxygapxocr H'HXOBHX oco6llma ca npercxa3aBum, 
HOM 3a1COHy nyT xa onurrem nimiamby. ,E(e4HIMITHBHO 
oxo 1890 ron. 

011111TH Harlin' 3xamaj pagoBa A. H. Meagemejetta 
pax-replica= peuxma Extenc a: „Meuxemejea . . 
non,Bmr KOJH ce Biome emeno cranuni y pej ca ompkthem 
qyxao nyramy join xeno3HaTe nnaxere HenTyRaa. Y 
3aKOH je en:10pHO HOBy epoxy H Eber013a BpeAHOCT 
H3y3eTHa.3,4  

AHH 3aK0H caCTOj14 Ce 
Me H oco6xxe ojj HAIX 
nepxo,xxxixoj 

T e HC H H a". ripB0- 
mows. „Yinuleo cam, 

r Tom urro je nplina- 
epilog Benxxx %mum 

npomeua ammo= 
xptie Ga, Sc H Ge 
oxpluum je nepxox- 

HO je 613310 ycBOjeHO 

OHM ce. Haj60Jbe OKa-: 
H3BpIIIHO je HayYIBI 
esepjea, Koh! je mpa- 

oj xemujn neptoium 
ayxy je narnyxo 
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§ 1. Mendelbejealbeeu padoau 	 161 

AollYne 
1) Hajnornymje je JlanroHOBa reopHja 6iina pa3nHjelia y therosom Reny „Hoses cticrem 

• 

cintno3odije H xemHje' (1808 roil.) lbeHe nona3He riocraHRe 6Hne cy: c jeme crpaHe 3aRoit 
npocr H X ymHonteHnx nponopnilja, c pyre — npernocraHRa Aa HajnocrojaHHje jegmbetbe 
Hameby ABa gara enemeHra jecre HajnpocrHje no cacrmy Tj. oHo, y Rome ce Hamm no j eg an ATOM o cnaRor o ILHX. Oba ona cram limy mebyrnm yoeR ragHa. ,LoncTa 3.11COH npocnix polo-mcemx nponoptutja He monce ce npitmeintrm y H143y cnytiajeHa, Hanpnmep, KOH OHHX HCTHX oRcH,ga 
a3ora (1 § 2), am ce He cpanynaHa Ha jejan renumcm geo a3ora, Beh Ha jegaH geo RticeoHma. 
Ilpernocranica o Hapowroj nocrojaHocrH 6ant 6HHapintx jegnmetba yHena je y xemHjy H3BaHr 
pegHy 36pity, (jep 6H ce Hanptimep Bona mopana npHriticarx tbopmyna (HO) 

, H y roRy 50 ronma 
cmerana je rrapbmaiby Tagil= aromacm rentma H online npn3Harilx (Dopmyna. Ha raj HaxtHH 
ycBojeHa oil crpaHe canpemeinnta y nenHHH ,ItanroHosa reopnja jenHospemeHo je H mHoro 
yllanpentina Hayity (ecRnepHmeirranHHm goica3Hma aromcmx npercrana) H mHoro 3agpmcana melt pa3noj. 

2) Kao RpajibH pe3y.:rrar cHora papa ge6epa'Hep je o6jaBHo 1829 roil. ra6eny „rpHjaga" 

LIkla ISra  I PAs I S I Br 
K 	Ba 	Sb Te J 

Y cHaRoj oil oHnx rpHjana, Ram je yRa3mao JZe6epajnep, nopeg xemate crinmocrif nocrojH 
H npatutnitocr y He3H ca aromactim remtHama, ibeHa nentunnia 3a cpegibil enemeHar (HaripHmep 
Na) npH6nHncHo je jegHaRa apirrmentmoj cpejnmt aromcmx renunta ;Ana Rpajma (Li H K). 
Hoene ,r(e6epajnepa y HCTOM npanny pantino je HM3 gpyrnx Hcrpanatnatia, anH 3a Hgyhtix 30 ro-
g,ma Hitcy 6t3m no6Hje1H HHRatcHn Hone 6HTHHjH pe3yararit. 

rogme 1858 KaHH3apo je o6jatuto cBoj pag „Kparint itypc reoplicRe xemje" Hparmunt 
y HCHBOT ABoragposy xHnore3y Roja je jacno paarpammHana nojam aroma H monexyna H nocny-
mina Rao rnaHHH norcrpeR ga ce ycranoBe jegHoo6pa3m nornegn no turrait,Hma aromoutx rencHHa 
H cliopmyna jegmbeff.a. Cicopo °Amax nocne Tom C1JJHO cy Rpettynx Hanpeg H pagom Ha cncre-
marHaanHjH xemncia4x enemeHara. rogHite 1863 Illamyproa Hx je pa3mecnto no pacryhum arom-
cmm renontama no cnHpanHoj atuntjH onticaHoj ()Ho jejnior inununpa. EnemeHrH cinynnot 
oco6ma minim cy npnToM jegaH =nog gpyror (am je 6Hno H 3Harmx pammomantemt). 
romne 1864 nojaHmH cy ce pagom Majepa H Onnintra. Hptut og IBM je cnojilo „mecr meby 
co6oM nose3amot go6po oRapaRrepticautix rpyna enemeHara" : 

Li (Be) 
C N 0 F Na Mg 
Si P CI K Ca 

As Se Br Rb Sr 
Sn Sb Te J Cs Ba 
Pb Bi (Ti) 

Ognmr je npepanno cnojy paHnjy (1857) ron. cHcremarincy, 3acHoriatiy Ha emmuneHrHHAt 
Tenontama H nog Haatmom „aromace rename H magH enemeHara" gao je Hume nmeneity ra6muy, 
am He nponpartisunt je Hincamitm o6jannbensem no cytirrHHH. 

H 

Li 
Be 
B 
C 
N 
0 
F 

1 

7 
9 

11 
12 
14 
16 
19 

Na 23 
Mg 24 
Al 	27,5 
Si 	28 
P 	31 
S 	32 
CI 	35,5 

K 	39 
Ca 40 
Ti 	48 
Cr 	52,5 
Mn . 55 H 

Zn 

As 
Se 
Br 

Rb 
Sr 

•Zr 

-- 

-- 

— 
65 

— 

75 
79,5 
80 

85 
87,5 
89,5 - 

— 

Mo 

Pd 

Ag 
Cd 

Sn 
Sb 
Te 
J 

Cs 
Ba 

V 

96 
— 

106,5 

108 
112 

— 
118 
122 
129 
127 

133 
137 

— 
138 

W 
Au 
Pt 

Hg 
Ti 
Pb 
Bi 

184 
196,5 
197 

200 
203 
207 
210 

AP. (Fe, Ni, 
Co, Cu 

Ili °num xemmia 
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vane y pegy no pacryhum - 
or ocgor enemeirra pagy- 

Ta6nanY,  

6 J 42 Pt MJr 50, 
7 Cs. 44 Os 51 
8 Ba it V 45 Hg 52 

Ta 46 TI 53 
W 47 Pb 54 

1 Nb 48 Bi 55 
3 Au 49 Th 56 

Ha runnyno Heonrompajyha 
Houbruso je moryhHocr 

".Iburicr je HytdersHcao 

162 
	 VI. lIepuoduu cucifiem memactilia 

Townie 1865,1hyneunc je npHmeTHo na, axo namanemo xeniicie 
wromaatm TowsHama To ce cBOjCTBa noHasnAjy HpH6HHHolo KoA 
Hajyhu on Honamor. OH je osy npamunfocr Hama° „mamma o 
CBe y TO BpeMe no3HaTe enemeHre /byname Inc je ase ate° y enege 

H 
	

1 F 
Li 2 Na 
Be 3 Mg 
B 
	

4 Al 
C 
	

5" Si 
N 6 P 
O 7 S 

15 CO H Ni 22 	Br 29 
16 	Cu 23 	Rb 30 
17 	, Zn 24 	Sr 	31 
19 	Y 25 Ce HLa 33 
18 	Jn 26 	Zr 	32 
20 	As' 27 DiM Mo 34 
21 	Se 28 Rhitliu 35' 

8 Cl 
9 K 

10 Ca 
11 Cr 
12 Ti 
13 Mn 
14 Fe 

Pd 
Ag 

'Cd 
U 
Sn 
Sb 
Te 

Kao INTO ce H3 Ta6Jmue minis auxins enemas= (Mn, Fe, inn ) A 
mem. Cam npHitutin HenpetatAHe Hymepantsje 6e3 HK3103H3C 

ancpxha Boum enemeHaTa. 
14 Majep H Ogninir cy noxywasanx ga Baby ogPebeHe 0.411 

pa3nrourrisx enemeHaTa. HII jegitom sus gpyrom To HHje noinno 33 p 
ga Ty nocTojn Heim npaHH.nHocr. He moxce ce gyansmiTH AA 
Hentruntama aTomount TeHuttm", — nHure Majep. Join ogpebetatj 
cymnunto je Aa cy Hems OA apsTmeTionaut °Ames npeTcrautheux y 
majtm, HO y3eTH y 'semis"' OHH cy cyanide arHOro6PolHH Tf lacH0 
og neuor Ao caga Heno3HaTor 3aHows". OBilj 33KOH je ancpxo A. 
Hrunuao caamm He3aBHCHO on pagoBa au?* upeTxoginnui. 

3) Kao nlTO je nparanHo yxamosso A. B. Parcoscrus (1927 
Mengen,ejena je yernapit Behu og ompitha J1enepjea (a jegriox 
Agamc omprinu cy Henrys', ocnamajyhm ce Ha rorgibitne He 

tomeby aTomciatx TexcHHa 
OM BIBS cy o6ojinta ocehanst 
jH nparountoeT y 6p0jaice 

Immo= ce 0,11,TIHHT: „He-
npej(tbojproamaut cam° cny- 
paircant 	Ht 6H 33BHCHJIH 

H. MeHnoiejes, Hobt My je 

A.), Harlin! HonaHr 	H. 
mean Anamat): „JleHepje 
HnHocrx rcperarba Ypana 

mejes je amps% enemarre 6a3Hpajyhit ce Ha 3axony lbyTua Hoist je 6xo og CBWX npit3HaT. Me 

H npeTcxa3ao umxotte oco6nne ocaasbajyhti ce Ha IIpa9Ha mecra je je off cam ensopHo H 6a3H-

pajyha ce Ha Saxony KOjH je OHcam npormutao H0j14 Cy Mall0 • nprisanu
,
nt." 

4) Hoene geclunnsTHHHor npu3Hatba nepHogHor 33Hous 	cy, ce ca pawnor crpana He 

jemmy's.  noxymain ga ce ocnoptt 3acityra 33 iberono oncpahe j or Harlin= y Hops= nexor 
gpyror Hayminnta. THAT noHogom je can A. H. Me.figezejee 1906 • A. mato enenelle: „Ympbx-
Bakbe 3aKOHa noryhe je cano nomohy H3Ho1jerba 3aHmystruca KOjH 3 Hera He 6H 6tunt moryhm, 

	

tato H nomohy nompge 011143 3ax.rhymarca emneptimeHTainnua 	Bepasarbem. 36or Tors yam- 

geHuns nptspogins 3axoH, ja can ca cHoje crpaHe (1869-1871 rog•) time° H3 ibera TaRBe norwtHe 
3aiumrsixe Hobs cy norms noxa3aTH, ga aH je DTI raven KM He . . . Bea Taxsor Hatilfila Hamm-
Salta He nowe ce yYBpAIoTM HHjegaH 311KOH nrutpoge. His ge-III a K y p T o a, Home 4:Twiny= 
npnnHCyjy npana Ha ompshe OCIMOAHOT 33K003, um Ii, y n e A c, Kora =rimy Earne3H, 
HH JI. Majep }cora irnmpajy Hexes xao ocHanama nepxontio 33KOHa, — Hwy ce ycygmnx 
ga npeTcHawy oco6H H e neoYKpHBeHHx encase aTa, ga imam Uptown 
aTomoce Tommie aroma, H yonwTe ga npxpogint 3axoH aware o crporo nocraszeint 33KOH 

npripoge KojH je y craH,y ga o6yxnaTH join gocaga HeyontuTeHa awns, Hama can ja TO yqH11110 

°A creator nomerHa". 

§ 2. PH3BHTHIC nepuoimor 3axoHa..„Ileplio 
Hose npHnore, Bek H you:tonal:tuba, AeraIbilY Pa3Pa.ITY 
„a. H. Memlemejert 1890 mg. lipHo o36H2buo Hawn' 
igmameo o,Amax ycxopo noc.ne IberoBor canner H' 
1893 mg. a p r off a. Ho cHojoj aromcxoj remount (3 
6H nohji mmeby xanHjyma (39,1) H xannujyma (40,1) r 
6ojuora Mecca. Tex noc.ne npoHanacxa xenHjyma Ha 
megrim racosa, nocrano je jacHo, na cy csH oHH 
rpyne, xoja je mops= gam y cacrem Hsa cejse. Ha 
npenina camom oncramy neprioxior cHCreMa, a xoja j 
aproHa, c ompHhem °crania mem= raCoBa, riper 
Hocr — nepHonm cHcrem enemeHara nocrao je 
rnenno nepHonHom %molly y6ynylie He went onacHocr 
pasHor mscao je H. H. MeHnen.ejes 1905 von. 

Cneneka Hamm erana y pamarrxy nepHomor 
je 3a pajzone MO3JIHja (III S 3) Holm cy noxamui 

3axoH ogexyje He camo 
crime cuare," nHcao je 
xoje je nepHonHH 3axoH 

60no je oTKpnhe y 
,9) Howl enemeHar mopao 

3a H.era Htije 6Hno ono- 
11 OTITHha ApyTHX 

mot' noce6He „Hyncxe" 
Hamm onacHocr xoja je 
nom= ycnen , ompHha 

pima ce y cHojy cynpoT- 
jH caspurenHjx. „OqH- 
Beh, W40 norpabithame H 

Ha (1912) rogue mans 
je licrunciat ocsors °Bora 
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§ 2. Pastuffiatc tiepuoanoz arcs era 	 163 

3axoHa He aTomexa Tencima, Beh 1303HTHBIBI iia6oj jesrpa aroma (6pojao imams 
PeArnim 6pojeBHMa onrompajyhitx ene.meHaTa). C npitimunutjenmor rnenaurra 
Tame npomeHa Tyssamema nepHounor 3aKOHa Hnje c HAIM y mourpanivatuht, jep 
Tammje H3pancasame onurrax Itopmynatutja Ha °may uo. Amu excHepstmenTantutx 
nonsTaxa HeonxousH je ycnon 3a passoj Hayxe. 

PanosH M03.3Hja HOTBpHILKH cy npattunHoc-r pacnopena .Hexnx enemata.= 
y cHcremy, Rohs ca Timm rnexturra aTOMCKEDE Team= Rao ocHose, Hwy =hum 
Ha crtojHm mecrnma. ARO He y3MeMo y o63Hp Os, Ir, Pt m Au, 3a xoje cy,nonaum 
o aTomcxxst TenutHama 6mar3 xactutje ucnpasmenH, oHna cy He.h npm camoj nojanH 
cncrema 6Hna ;um Tanta cnymaja: MeHne.rbejes je 6Ho nocrammo xo6turr (58,9) 
Hcnpen mum (58,7) H Tenyp (127,6) — Hcripen joua (126,9). OBO orcrynatbe 
on onnrre• npinnutna pa3mennuja no wromcwast Tem.:mama HaMCHUI0 ce Ocolbutasta 
OBHX enemeHaTa, jep je, Hanptamep, Tenyp 6Ho spno C.J1HMaH HO CBOjHM oco6mHasta 
ceneHy, a HOTIlyHO paallligHT 6poma, jlox je jon 06paTHO — Hpno CHHMaH 6po-
my, a paarutmHT on cenexa. IIocne ortcpmha HHeynnix racosa Ammo je no Tpeher 
oTcrynama: apron (39,9) je Ammo mcnpen Ranmjysta . (39,1). Ca rnenHurra Hose 
ocnoue — Ha6oja je3rpa — ale cy Te HecyrnacHne crrnane: 110K838.30 ce na xo6anTy 

6p. 	HMV — 6p. 28 HT.  A. 3aHcra ogrosapa mecro A /7  
JenuollpemeHo je 6nno npegH3HpaHo H tosaxpenHo Hamm =Tame o 6pojy 

jou.' HeoTxpHrteHnx enemenaTa. Y TO Hpeme, npnaHarm 06JIHK nepHonHor cmc-rema 
c jeune cTpane, ocranmao je moryhHocr npernocranwe na nocroja HM3 enemeHara, 
Rojm 6H ,110111JIH H3MebY Honownca (RojH je CTaBJbell y I rpyny) H XCHHjyMa, a c 
;Apyre crpane canpncatuto je 6HTHy HejacHoc-r, urro ce lisme nano 6poja, Taxo H 
pacnopena enemeHaTa H3meby Ba H Ta. Panora,' MoanHja cy ca atom npe1ut3Houihy 
ycraHosHnH, ;la H3ue1y Honomuca H xenHjyma He fame 6HTH HOBHX enemata.= 
H na 6poj enemeHaTa tomeby Ba H Ta mopa 6HTH inecHaecr. 

Matto je Ha raj HatHIH 6 p o j enemeHaTa H3m0y 6apHjysta (Bp. 56) H TaH-
Tana (Bp. 73) 6Ho nornyno onpebeH, HejacHnM je ocrao m.xxos pacnopen 
y cHcremy. Nitwit& °Bora rurratba Aana je TeopHja crpywrype aroma. 

Ilpena3 oA HaKHX axons Ka Tench moncemo Ce6H flpeTCTaBHTH, Ka HHC nyrem 
nocrynHor yHobetba nporoHa y je3rpo H onrompajyher 6poja enewrpoHa y cnonaly 
ccbepy aToma. IIpH Tome °Amax nacraje nwratbe, ;:ta nm he npHnouurm enewrpoint 
o6pa3oHaTH H O B H CJIOj, HIM he ce pubymtrrm y jenaH x o j H Beh n o-
cToj H. Pentethe °tor rurrama je moryhe, axo ce pyxottonmsto onurrnM cacHa-
Tamem o penanumoj cra6mmocin pa3nwurntx moryhmx crpywrypa c jean crpaHe 

ananorHjama, cnexrpa — c ;Tyre crpane. To je Bop H ruin= (1922 rm.). 
noxasano ce, na je npena3 nanpumep on aproHa (Bp. 18) xa xtutHjymy 

(Bp. 19), He3aH c nojasoM HOBOT enextpoHmor CBOja, npena3 on xantijyma 
wa xamtHjymy (Bp. 20) — c pubymemem npmuonutor enewrpoHa y Hell nocrojehw 
c n o Jb H m, a non acattnajyma (Bp. 21) Hajcra6anHHja je crpperypa 2, 8, 9, 2, 
xoja onrompa pubymetby HoHor npHnotnnor enewrpoHa y npyrx CAO j, 
pamyinajyhR on nepHotepuor. 

On enemeHara Holm nona3e 3a acaltAmiYmom  Tiff= Hma crpywrypy 2, 8, 
10, 2, HaHanHjym 2, 8, 11, 2 urn. lionytbasaibe npentocnember enexrpoHocor 
cnoja aaycraurba ce Tex Ron 6axpa (Bp. 29), MHjela aTOMy onrompa cIPYKTYPa 
2, 8, 18, 1. Pacnopen enexrpoHa no cnojeHmsta y aromma jou' Tem= enemeHara 
noicaaaH je Ha npnnomceHoj Ta6nmttm xoja npercratuba nepHonEm cncrem eneme-
Hain y 063HKy HOjH je HpCHBOHCHO BepHep. 

IIpH pa3marpamy enemeHaTa KOjH Hell0CpeAHO A0.3a3C 3a 6apujymom (2, 8, 
18, 18, 8, 2) nomano ce, na ce xon HaHlaHa (Bp. 57) HOBH enexrpox ymymyje 
y HpernocnenmH cnoj a Ron aroma Acuursanuaa — Bp. 58, 59 mrTt. 

y mnyh H Tpehm c n of jon nepH4)epHor. Hajsehoj CTa6HJMOCTH TOM 
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§ 3. Ciappartypa ileinsoonoz cuaNema 	 165 

cnoja, ogroBapa }max nonymasame oBor cnoja caMO go ki3BecHe rpaHvale 
TaxHa rpamma je 32 enexTpona, IBTO ogroBapa enemeHTy Bp. 71. 

Kog Hgyher enemeHTa Bp. 72 HoBH enekrpoH mopa ,1:ka ce pubyttH y npe T-

ri o c n e u Ib H dno j. lipema Tome Taj enemeHaT mopa HMaTH cTpyirrypy 2, 

8, 18, 32, 10, 2 H ca xemmcxe crpaHe mopa 6HTH aHanorau He na H-
TaHngHm a, xojH my npeTxoge Bell HHpxoHHjymy (2, 8, 
18, 10, 2). CTora H HHje Tpe6ano TpaNcHTH ra y pygama y xojHma ce o6HmHo cpehy 
naHTaHHgx (H rue ce enemeHaT Bp. 72 Beh muoro paHmje npe Tora y3anygHo Tpa-
)RHO), Hero y HHpxoHHjymormm mHHepanxma. AoHcra enemeHaT Bp. 72 (Hf) 6no 
je HabeH y uHpRomjymoBoj pygx (1923 ron.). 

Ompuhe xa4mHjyma omoryhHno je, ua ce gecloHHHTHBHo yTBpgH nonmaj 
naHTamga y nepHogHom cHcTemy: CBH OHH KOjH ce ognHxyjy gorpabllBarbem 

gy6n,Hx enexrpoRcxxx CROjeBa, MOpaaH cy, ce CBpCTaTH y jegHy Hcry H TO 

Tpehy rpyny. Ha Hcrix HatniH, y T p e h y rpyny gona3e gaHac H aKfaunuou, 

Tj. enemeHTH Rojki gona3e 3a axTHHHjymom (Bp. 89). 
A4ebyTHM OCHOBHH 3Hanaj cTpyxType aToma 3a HepHOAHH 3aROH He caCTOjn 

ce y Tome DA ce Tatmo yTspgH pacnopeg Hexilx enemeHara. Kao IUTO je yxa3ao 
cam _11. H. MeHgemejeB (1889 rog) „MIL He pa3ymemo y3p0xe nepHogHor 3axoHa". 
Lifamm4 cnHxy nocrynHor pa3Boja aToMcxe crpyxType npaheue nepHogH tr-

H M noHaBmaibem CJIHIIHHX enexTpoHcxxx xom6H-
Hannja, TeopHja cTpywrype aToma coma THM je ompHna 0143W-IKU csucao 

nepHogHor 3aKoHa. Mo>ne ce pehH, ga CMO pa3BHTHom OBe TeopHje noxaenH ga 
ra cxBaTamo He 4-)opmanHo, Hero no cyurrHHH. 

§ 3. Cippyrypa nertognor cacTema. MeHgerbejearbes cncTeM, eneme-
HaTa, RojH npeTcraBma npernegHH H3pa3 nepHogHor 3axoHa (B. I § 5) cacrojH ce 

H3 fiepuoda H opyiia. CHcrem HMa cegam nepHog a, Tpit mane H gertipH 
Benxi( e. CBaxa nepHoga (ceM npe H nocaembe) cagp>xm enemeHTe, tiHje enex-
TpoHcxe crpyxType cToje H3m0y gBa cycegHa HHOTHa raca: 

He (2) — Ne (2, 8) — Ar (2, 8 ,8) — Kr (2, 8, 18, 8)—Xe(2, 8, 18, 18, 8) —Rn (2, 8, 18, 32, 18, 8) 

OA manHx nepHoga npfla cagpmH CaMO BOJIOHHR H XeJIHjyM, AaJbe BeA 

no 8 enemeHaTa. OR Benuxxx nepHoga neTBpTa H neTa cape no 18 enemeHaTa, 
mecca — 32 enemeirra, cegma je HegoBpinexa. OnurTH xapaxTep npomeHa' enex-
,xpoHamx crpyxTypa aroma no nojegumm nepHogama npernegHo je HarxinteH 
°slim nopebeibem 

Bpoj enerapona y pannkflornim cnojenuma 
0 Nromacm 

6pojeau 
Emmen= K 

n = 1 
L 
2 

M 
3 

N 
4 

0 
5 

P 
6 

1 
2 

4 
5 
6 
7 

1 ► 2 
3 -■ 10 

11 -4- 18 
19-+36 
37 -* 54 
55 -4- 86 
87 

H -+He 
Li -÷ Ne 
Na Ar 
K -o-Kr 
Rb 	Xe 
Cs 	Rn 
Fr -÷ 

1 -0.2 
2 
2 
2 
2 
2 
2 

1 -0. 8 
8 
8 
8 
8 
8 

1 
8 

-0- 	8 
--o-.18 
18 
18 
18 

1-►  
8 -* 

18 -4. 
32 

8 
18 
32 

1-. 
8-* 

18-+ 

8 
18 1 -- 8 

8-0- 

r pyne nepHogHor cmcrema o6jegnmyjy one enemorre Ho* cy xemHom 
cpop,HH. Taxmx rpyna y cHcremy Hma cBera geBeT. OR Sax HynTa rpyna ca- 
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166 	 VI. flepuoilma male.* mama& 

IIEPHOAHH CHCTEM 'EJIEMEHATA .1. H. MEHJ1EJ1 

• 
J 4S 8 7 tO AT 
118418cNOFNo 

11 12 514 	1817 
N: Al-  Si P SClAr 

K Ca `Sc Ti V Cr lin Pe Co Ni  Coln Ca Co As So 
19 20 N 12 15 24 25 a 27 1129 JO J1 J2 .1.154 

57 59 49 48 41 42 4i 44 43 4rl 47 44 49.30 31 32 
Rb Sr Y Zr Nb Molts Ru Rh A • Cd In 8n3b 

55 58 
Cs 8a 

I 	I 	I 
v 88 89 90.91 92 

Ra TA Pa U  

Y wampum cc muut3e enemeaxu, y =admit ce aroma tonyibyjy 
cnojamt APYrn (npockx masupt) xms Tpehx (ABOCTP 

78 80 81 82 83 84 85 88 
4u Ng Pb Di Po 6 

EBA (110 BOPY) 

enmerposom 
mumps* 

npmai ;megrim racose, a ocma caxpsof canto enemexre xoj 
xepnoxama. Y csamj ox =an= rpyna nocne enemenara 
je Menxemejes Ha3Ba0 THHHHHHM) Ao.nate At e 11 o A 
BeRHIGIX nepnoga. 

EHTHH Begocritrax o6nnwe sapajturre nepriomor 
Tome, mTO y welly Enje 6nns x3pamena sera H31110y 
rpyne H gnanose mole nese H xecne nozrpyne. Taxo, 
y V rpynx IHITHNLOH je ananormja apcexy, imo6xjym je 
cbootop je ananornja a3oTy. Ocrano je mum nejacno, y 
cboabopy croje sanagnjym x apcen. 

IIpx petuasamy OBOT MITalima pyxosognno ce. gyro B 
oco6infama enemenara, ycrsapn cnynajno ma6painim, xoje 
y Taxo nanpamep y V rpynx nonamno ce og Toni, nit 
num EH3  nocroje n Ron cpoccpopa H xo apcena gox raxsa 
jyma• Ha ocnosy Torii nojrpyny apcena cmarpann cy xao 
rpyne, Roja ce jaarba xao nenocpexno nponymeme mei= 
Hanporns noxrpyny Baxagiqyma cmarpann cy xao „cnope 
ox cboabopa H won. Kao pesprrar rora, imam nsje 6nn 
enemenrx rpyne, sanagnjyma nocrawbenn y V rpyny. Ho 
*elm jaBHAUM H Kog Apyripc rpyna, maorxma ce Inman° 
crsopeno came nyrem opxosapajyher nplinarobasama canto 
Ram* je nanpamep x npexnommo Bepnep (1905 ron.). 

npitaaxajy semnatm 
nepHoga (xoje 

r p y n e eneMenara 

crema • cacrojao ce y 
enemenara csaxe 

Cgcremy nanplimep 
ors* SansmaiYmy a 

,IDAH9cY npeMa 

e OBHM nojegnuam 
cy najsmule gaga= 
gOBBKOBSi jeAmbema 
Limy* xog sanagn- 
mainly nogrpyny V 

enemenara. 
CaCBHAt oxsojeno 

onpasgano nrro cy 
cy ce =GBH cny- 
win* 0311HOMITH 

nepnOnnor =Tema, 

44..A 	 .46;:o.ab.a 
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§ 3. CiNpyfaropa iiepnoenor cuctileAta 
	

167 

Mule pa3jannheiba enexrpoHcxxx crpyKrypa pa 	'H HTOMH H lf,HX0- 

Bor onrompajyher TrHunja Ha oco6HHe enemeHaTa, 6H.TIO je jacHo pa cy 6aul Te 

crpyxType noHcra npecynkm xnamong, xojH Tpe6a pia 6yny nomnora cHaxoj xe-
MHCK0i CHCTeMaTHHH. To je H Haulm cHoj H3pa3 y o6Juncy nepHonffor CHCreMa 

Rohl je nao Bop (crp. 166), 6a3Hpajy1 m ce Ha alianornja emit -voila= crpyx-

iypa H.e yTpanHifx HTOM a. Kao IHTO ce SHAH 113 C8MOT CECTeMa (B. 

nHitHje xoje cnajajy enemenTe) nonena Ha „mine H „cnopeppea  nonrpyne y 
memy je noTnyHo catryBaHa. Ha Taj HaliHH npercraHama, xoje cy ce cnonome 

CH.T1OM OHOHHOCTH, Ham je H TeopHcxa 6a3a. 
Metyrum, Bop je npHinao pacnparmatby nepHonaor cncrema enemeHaTa 

neoma jenHocrpaHo. ,Iloncra croarrypa Herpaniunc aroma xao IHKBIDC, biome 

imam onnynyjy110 3Hamaj camo 3a oco6HHe npocT H x maTepHja H OH= pealc-
Hnja, xoje 'nig y3 'Buxom ymewhe. HanpoTHH 3a oco6HHe csHat CHOHCCHIIX 

maTepHja H peaxgnja H3me1 y BMX onnynyjyhe cy crpyKrype onrompajytinx aroma 
y 01141M Hanorrmed cralbHma xojn onronapajy ACHIPHIHM .  jenHibeibma. OTYAa 

03.1a30 na ce nepHonm cHcrem enemeHaTa magnum mom pacmaTpaTH Tana CHM, 

axo ce y3my y 063Hp cTpyxTypHe oco6eHocTH aroma He camo y merosom HeyTpan-
Mom army, Hero H y atm HaneHTHocrama xoje cy 3a Hera HapaxTepHcrrome. 

Jlonyne 

1) Kao nrro je Belt nomenyTo pamije (IV § 2 plop• 6) noTnyna xapakrePuerms manor 
nojeAnnor e.newrpona y aTomy mowe ce Atm ca neTnpn xsanTa 6poja. Hpununn 
Haynxja (1925 roA.), jeAnO on ROBVIGIIiiin 40431110GIX yomurasana Tspne, J4a y aTomy 

He mory jeAnospemeno nocTojaTis Asa enexTpona, xoje 6e 
nmann cne xsanTne 6 pojese jeAnaxe. Hs muumuu Hayintja =masa 
Aa y enacrponcxom cnojy, xojn oArosapa Hamm xnanniom 6pojy n owe maxcomanno 
614111 TOMIXO enacrpona, KOMIKO pa3KKIMTIIX KONOKIKUKija nap? ()cram xsaanni 6pojesx —

1, m,, ms . Hspanynanaze osnx Kom6n0anma ynponflissa ce aK0 ce ysme y o63np As m, Howe 
limos camo Ain ncrrnyno ompetene apeAmarn (+ 1/i  H 1/i) Tj. YBeic ce ygtoopynans-6poj 

Rom6mmunja I H m1. AIM mammas lo3airrnm 6poj HaTocpeAxo man= on cnopensor 6poja 
Ao6nja 21 + 1 pasmsurrxx spegnocTn. 3aro je maxewaanno Aosscabani 6poj enexTpona y cneiY 
jennax yABOcTpynenom 6pojy morylinx spennocrn mi. Hance je AaTa enema panyna sa npsa 
wisp' cnoja. 

mi 

1 

—1 
0 

+ 1 

1 	2 

O 0 	1 1 0 

—1 
O 0 	0 0 

+1 

2 	0 

—2 - 
-1  

0 0 
+ 1 
+2 

4 

1 	2 I 3 

—3 
—2 —2 

—1 —1 —1 
0 	0 	0 

+1 +1 +1 
+2 +2 

+3 

....... ... 	 wayow■■■•• ••■•■■■■•••••••• 

Kananwrer cnoja I 2 	8 	 18 	 32 

Ha TO WPM 3a nepnomm excreta enemenara xspakrepncrnnun 6pojeso, — 2, 8, 18, 32 
6e3ycnosno muse us Teopnje crpyxType aroma. Hcronpemeno ce snxi na je Ammons 6pol 
moryhnx speAnocrn mg *wax n2, a woman' maxclimanno Aonyurren 6poj enacrpons y 

cnojy - 2n3 . 
Ynoperjeme nocnember pesynTaTa c noAannma seh y rnasnom Texcry ninenene Taffunme, moil 

nspawasa c T s a p it o nonywanaibe cnojena, nona3Yie, As ce npen n ppyrn viol Amos H 
nonythasa Ao maxcnmanno morylse rpannne Bch y 1 H 2 nepn0AH, Aox Tpelsn c.noj Ao6nja noTnyno 
saspmeny crpvcrypy Tex y 4 nepnonn, a nen:gm Tex y 6. Ono „sanombasmbe" yc.nwe caimans= 

osmeno je 

* Taw ysajahunam on6xjamem enewrpona icon cnojesa ca ranoro enexTpona, Koje ce *o  
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168 	 VI. flepuoduu cuthiem enoteuaul 

 

   

4, 	 
"--- -- -- -7 Is 

TIonrpyna 	.. . . .. p.d f g 
Maxcumumn anwrer 2 6 10 14 18 
SPoj hemtja 	 1 3 5 7 9 

Iloniabanam.  e 	nonrpyrrN enexrpoimisa ca 
nonehamem • nHor 6pojayeaemenara Hpum 

3p  ce Ha.raj Ha urro C131ilal HOBO npHnonvni 
enexrpoH re na saysme Hajmoim (0,T4 OHHX 
Koji join HHcy nonyabeHH) eileprerclat HHB0, 
jep TO °Musa a meronoj Hajjamoj BC3H ca 
jesrpom. 

EHeP X11 HHBOH pa3JEFIYHTMX nog- 2p --- 	 rpyna IrpH6nil o cy oxapaxrepHcalm y - 
rnanHom n gamma- Ha cn. 132. Kao nrro 
ce minil 113 n ream, yxonmco pane pegmt 
6poj enemeHara IbHX0B ce pajama)) pacnopen 

2s  2p MO)Re y mine m carmjeaHma 6HrHo 
TH. Pacnogena enexrpoaa no nonrpynama, sa 
csaim noce6aH most BilgH ce as nonaraxa 
game Hanegeil ra6nmle (rrp. 170). 

3) am a ogenura nor pan lb a 
nogrpyna naje eneKrpoHacH o6nax Rom Hma 
cHmerpHjy no e. Yjegno c THM maxamymn 
enexrpoHcxe crmie xon CBxx nogrpyna 

xoje ogronapajy jenHom Hcrom raanHom unailmom 6pojy n, 6ausy yjenHH APYT0H. Hpema Tome 
immoral o6nanH crnapajy cm) sajenHo cnojy o§mmy none •a maxamymom enexrpoHcxe 
rycnme Ha HeRom ogpeteHom orcrojamy on je3rpa cn. 87). 

4) Ha 6a3H IIaynnjenor npmnuma H npercrana o (may jyhoj yam» enexrpoHcxxx 
CUHEoBa npH ysajamHom Aejcmy aroma (III § 4 non. 2), 61illa ,je H rpabeHa raxosnana Meopuja samuutuociau na 6a3u cuuxa. Carnacno Toj reopilja (JIoHnoH 19'8 ron.) crnapame Banorme 
nese Hsmeby Ana aroma ycnonmeill je y3ajaMHOM RomneHsannjom mama IbHXOBITX Barreirnunt enexTpoHa, npH veiny no6HjeHil enexrpolicim nap yams» y crionmil en xrpoilam gnoj o 6 a aroma. 

Moryhe spe,flocm 33 nanewmorr Hexor aroma onpebyjy e nonyurramm napHjafframa 
nocrajaffia HeRomneHsonaHHx eaeicrpolicanx cmmona. One ce napHja e mory H3BecTH 113 OCHOB1114X 
HapaRrepticrmca aroma — 6poja eaexrpoHa y meronom cnonmsem cnojy H maxcHmanHor Rana-
'wren onor cnoja. H3 Heurro pannjer pasmarpmba 143J13311, na 6 j henHja y cnojy mopa 6HTH 
jeginax xnagpary meronor rnanHor ImaHrHor 6poja. Han Hme Hem H axonal gyre nepHoge 
oRapawrepHcaHH cy npHcycrnom amp)) henHje: jenmost henHjom s H roma hemajama p.. 

BaneHmorrn xoje Aonyurra TeopMja alma 3a one arome noxasaHe cy Ha cxem) 133. 
Cegam concrseHmE enexrpoHa (1)nyopa mory ce pacimpenwm y merilp hennje Ha jegaH jegmm Ha-
mm), up)) veiny CUOMO( cnoj mane na nprmil camo jom je,r)ail enexrp H. Onanne Imam, na clmyop 
mmile ;la 6yge canto jegHosanorraH. 

3a aTOM anceomma sioryha cy seh gni paMmaxra pacno ega enexrpima y henHjama. 
Kon npnor CBH cy cmum ysajamno RomneHsonalm H nanewmorr a roma je jennaxa nynn. Kog 
gpyror nocroje xtBa HeRomneHsonana anima H npema Tome, smell OCT je jemilma gaa. On one 
;Me napHjaHTe, Hopmannom cralLy aroma xurceomma, onroHaPa •PYra, jep y ofinacril crime 
nogrpyne, enexrpolm, X0j14 Hsoj ogronapajy, reme na nonyHe max HmanHH 6poj matawnmx 
henHja. Ha raj Hamm nnonanemmorr miceomma ce gimexlmo H3B•113 enexrpoHcRe Hapax-
repHrnme rberonor aroma. Bmua BanerRocr 3a arom xHceomuca je itoryha (jep 631 rpe6ano 
;la oHa =Ropier)) BBCOKH enepreracH mum) 3s). 

Y cnyaajy aroma asora Ha cmman HaaHH HsHnam), na cy MO a caMo ,aaa crama — jegHo-naneHTHo H rponaneHrHo. Onne Tpe6a HanoMenyTH na npno yon C HHje Kapa!TepHCmgao sa 
awn. Hanpomn, n e T onaneHT Ho crame xoje je 3a %era 0.T1141(0 RapturrepilcrHaHo ca 
rag/mum reopilje cnilHa (y mews) Hajnpocnijem o6macy) Memo e je. 

canto npH golioznom nopacry noannumor naqoja jearpa. Crimp 
nepliogama molice ce H3pa3HTH onurrom cpopmynom (2n+3-1-(-1)n 
6poj. 

2) Ha colony moryhmx, spenHocril mi xoje ogroilapajy 
;Imo je ympumrn maxcHmamm xanalmer no jegHHHx 

(IV § 2, non, 
notonHo Hop 
mitt on KOj 
110j, c,mecra j 

4d 	Is 
di§ -- 

.54 

	4p 

6poj carnelian y nojenm-mm. 
2 / me je ri TJMBHH KBaHTHH 

aaHHTIHTHNI liperniocnima 33 I, 
nonr pyna Hexer cnoja 
7). Onaj )(Rummer vertu je 

TH 60ojem. Hesamiclmx he-
je clam 'aloco6Ha na ce y 
aH enexrpoacial nap: 

3 
3s 	 3,0  

Aaku 
OTOMU OTOMLI 

Tewku 

Cn. 132. CxeMa eHeprercxxx mmoa enexTpoH- 
CKHX  
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• 

§ 3. Caipycliiypa fiepuoduoz cueltienta 

OBO HecnaraLbe ca ormrom, mome ce mumoHtm axo ce npernocraBH ga y jegmbeimma 
neroBaneHrHor a3oTa nocrojH jenHa j o H c x a Be3a, crriopexa Ha pairyn ry6Hrica enexrpona 
on crpaHe a3oroBor aroma. Tana gerHpH enewrpoHa, xojH nocroje icon no3Hrtnmor join N+ 
mory ,1:ta ce pa3mecre y 1eTHpH henHje, H ga Tame omoryhe crBaparbe join mernpH xoBaneHrHe 
Be3e Rao gonyHa joHcxoj. Ha Taj Hawn' a3OT ce noxasyje cymapHo neroBaneHrHHm. Ta HseroBa 
BaJICJ1THOCT HeMa Can 1114CTO KOBaneHTH14 Bell memOBHTH Rapaxrep. 110111TO reopHja Ha 
6a3H cram Baum camo 3a crBapame xosanewrHe Be3e, oBaxaB a30r no fueHHm repmHHHma Ha3HBa 
ce nernopoBaneHrHHm. HpaBiumHje 614 6Hno Ha3BaTH ra IleTB0pOICOBaJleHTHHM enemeHroM. 

11.1ro ce Tmle aroma yrmemuca °num BaneHrHocr 2 H 4, la* ce go6po cname ca °megrim 
H3BOXIH ce 6e3 xxaxuHx cnegHjanmix gorryHa. Tpe6a npHmerrror, Jja je aa H30J10BaHH arom yrrbe- 
HFIKa OCHOBHO ABOBaJ1eHTHO crarbe, 3a npena3 Oa TOr Ha 06WMOM tleTsoposanaimom Tpe6a 
yrpounirm BeoMa seamy eneprHjy Hanpamaja (96,4 Ktianlep. arom). 
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Cn. 133. Moryhe BaneHrHocrm HeMeTana gpyre nepHone 

3a arome nnyhHx nepHona 	y nem ca 6pojeM henHja y cnoniffiem cnojy orpaHrmerba 
maxcHmanHe Hamelin-local npax-rwmo ornanajy, jep ce oBge janma moryhHocr HcRopmuhema 
eHepreram cpa3mepHo 6nHomx d-nogrpyna. Ho Tome cpoccpop sell mome ;la 6yge neroBaneHraH, 
cymnop — inecrosanerrraH, xnop — cegmosanewraH. I3 sa came ose enemenre xao H 33 HmxoBe 
aHanornje Ha xpajeuHma Beammx nepHona nomuneHo BaneHmo crarbe Be3aHo je ca ,genHmlitunot 
unu nornymam pacnapnBamem enexrpoHa p- 14 s-nogrpyne. Oryga H3na3H Jra npomeHa BaneHrHocrH 
mopa jla ce 36HBa ogjegHom 3a n B e jeginume npll memy 3a jegHe arome cyttcapaRTepvi-
carme napHe, a 3a gpyre HenapHe BaneHrHocrn. H jenno H npyro impbeibe ce noxaaano o6Hxmo 
nparninmim. 

Apyxturje cTOjH crimp y ognocy Ha enemeHre xojn ce Hana3e y cpenHHH Benmmx 
nepHoga (mom" xojH cy oxapaxrepHcaHH norpabrmarbem d-nonrpyna). HoxymajH na ce nper-
cxamy rbrixorte BaneHrHocm, nona3ehn on cnexrpocxoncia4 ogpebene enexrpoHcxe crpywrype 
aroma o6Htmo He norm oBge jenHomatumm peaynramma. HanpHMep, aromtuda Cr, Mn H Fe 
ogroBapa cnegehli pacnopeg cnonAmx enexrpona, (nojrpyne 3d H 4s) 

cd fl t it It  I t Ilt1 	Nin It I  t It It It 1 11t1 	Fe 14 1 t I t It It 1 1n1 
3a xpom H rBombe Hapotmro HapairrepHcrwmo rpoBaneHmo crarbe H cacrorm Hexapaxre-

pHCTHYHO 3a xpom jermoBanemo, a 3a maHraH 11eTOBajleHTHO, HHKaK0 He mory /la ce o6pa3nowe 
OBHM cxemama. 

Ha ocHoBy cBera mowe ce pehH ga cy o c H o B H e Hgeje saneHrHe reopHje Ha ocHoBy 
crmHa (pacnopeg -enexrpoHa no KBaHTHHM henHjama, sHagaj H.HxoBor cnapHumba) y onHocy 
Ha RoBaneHrHy Heay 6e3 cymuke npaBanHe. AnH Hnax K O H K p e T H H OnroBopH Ha 

nojegHna rurrama xoje gaje reopuja y rbeHom cananmsem o6nHxy mecro nporaspette orneny. 
OBO HecaspureHcmo reopHje ycnoarbeHo je lumens npe csera THM IUTO oua H3jegHalryje xBaHrHe 
HIIBOe monexyna ca ogroBapajyhrim ICBaHTHHM HHBOHMa H 3 0 JI OBaH 14 x a r oM a. Taxobe 
je Moryhe Wa 6HrHy ynory Hrpa lumeHrma IIITO Hricy y3ere y o63Hp op6HranHe oco6HHe 
enexrpoHa. 

5) Y Be3H ca palmje H3nomeHHm npimumuljenHH 3Havaj HMajy pe3y.nram ncnHTHBaiba 
crpywrype monexyna o3oua. Hoxa3ano ce )1a OH npercraroua paBHoxpaim Tpoyrao ca pacrojamem 
Hameby je3rpa d (00)=1,26 A H yrnom npll Bpxy ex=127 ° . KaHO OBH nonaug, row H npilmerHa-
nonapHocr monexyna o3oHa (gywHHa Winona 0,10 A npema ogpebHBamy y rexmom xHcemotxy) 
norm/no n,:tabytiyje paHHje ycBojeHy nperellacry crpywrypy 03  y Rojoj cy csH alum xliceomma 
p,ABHonpaHHH H WsosaneHTHII. 

H BenHxa BpenHocr a H mana pacrojama romeby je3rpa H camo caa6o HapameHa nonapHocr 
monexyna 03  — cue TO 3ajegHo rosopu y npHnor meroBe enewrpoRcxe crpywrype no rimy 

6-6=o ca neruopoBaneHrHum aromom xxceoirtma y HeHrpy. 3a erBapame Tome 
lberoBe BanorrHocrm norpe6Ho je na ce HocopHere nrea enexrpoHa BHcoxor exeprercxor HHBoa 
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§ 4. Ennaponoce anaAozuje 	 171 

3s, =co ce Ao6po mum ca emyrepsmoudiy osoxa. Y npionainy manors) xcRopHarheme 
=MO 3s HOCTOill x ICOA AeplisaTa EICTOBSUICHTHOr wars (xoA N305  RTA.)• 

§ 4. EACKTpONICKC 811871011111C. HeonxonaH upeTxonm ycnos 311 moryh-
Hocr pa3maTpama crHapHor marepHjana onurre xeMHje Ha ocHoHy nepHouaor 
xoHa jecre nparuumo rpymicase ananormtx enemeHaTa. To rpyruicame Hecme ce 
=Bean Tax° urro he ce pyRoHonirrif npocTom 6nHococuhy uojeginnix oco6HHa, 
jep max 31111K 3a aHanorHjy enemeHara mane ua 6yue cloopsiarnut CJU3'IHOCr neby 
Imola Hero, Hanpanus RAMBO p a sHo epHo pasnH oHame la* 
ce oupamaHa y Hsrpanims =sump( crpyxrypa y ucrfirmom Hwy. Bain re crpyx-
Type Imo ounymyjyhm clxurrop nenoxyzmor xemmxor nouatucuba enemethrra mo-
pajy H cnyxurric xao anima npaitanHor rpyruicama ananorxja. 

AKO 6H'HeyTpanHH aToraH H enemorrapm jOHH (Ti. j0111130BaHM aTOM11) 6H.1111 
nonTe 6e3 crpprrype, %mope oco6HHe 6H 6Hne narnyHo oapebeiie Henmuulama 
camo Ha6oja H pawfjyca. YcrHapH, nax, orpomm 311111111i HAM cTpyxTypa 
eJleKTp0HCICHX OMOTall a. Ounynyjyhy ynory 311130jaBy 0131IX iuni 
OHHX xemHounc oco6HHa Hrpa Hp' TOM nepH cp e p H H cno j. Bek je He-
cpambeHo maHA ourrpo H3panieHa 3amicHocr oco6HHa aToma H .joHa ou n p e 
nepw epHor cnoja, npwc qemy je yTHunj H,erorie crpyrrype yroninco cna-
630H, yxonsuco Hma mane enetcwoHay camom nepturepHom c.nojy (a same y uper-
nepmbepHom). 3Hamaj crpyxTypa join uy6naix .  enarrpoHriatx cnojesa moult ce 
cxopo Ha Hyny. CTora npki oun6Hpamy aiiaJioruja, Tpe6a y npi3om peny BOX1TH 

pamyHa 0 crpvcrypH cnonaber omaraqa; a npernepotepHic y3en3 y 0630p CaMO 

xao 11wpm:um citatcrop. 
Pa3racrrpHmo, pyxoHouehH ce name, enemarre xao 	cy Mg, Ca H Zn. 

HpH HaneHrHocrH jeuHaKoj Hynes (Ti. y o6nHxy Herpanmsx aroma), cm OHH 

Hmajy y c:nonabem omoramy no Asa enewrpotta. Hpema Tome, aTOMH Ca H Zn mory 
ce ca Hawn upaHom (aico He ysmemo y 0630p crprcrypy upyror unarm) cmarparss 
aHanorHjama aroma Mg. Apyrn je cnymaj sa p,HoHaneHrHo crane, rue Mg H Ca 
caume y cumibem omoragy no 8 enexrpoHa, a Zn - 18. 0Hue ce Beh xao aHa-
normja Mg jaarba canto Ca, a He Zn. To Hcro spew H 3a enema= xao urro cy 
Na, K H Cu. Paarnuca je roue camo y TOMB turo ce, 3axscubyjyhic upncycmy CaMO 

jeuxor enexwoHa y cucumbem omoTamy 'berm:tor HeyrpanHoraToma, yTnnaj crpyx-
Type upyror cnoja cone noxa3yje Taxo jacHam, xao 1114 Ha jeullom mecry nepHou-
Hor cHcrema. Crora lam CHIDE aTOMCKI1X aHanontja, Hajmalbe ce caHmHocr 
onanca 6am xou Na H Cu. 

CuposonehH nocreneHo °Hansa yriopebetha enemenaTa y paanicsHTHm 
nennunx craimma, nano•  je pm: cent utt y rpynama nepHouHot cncrema gory no-
crojaTH uHa pa3nHmHTa cnymaja aHanorHje. Y jeuHom 
nocmaTpaHH enemenTH HMajy  jeuHatcy  crpywrypy  cnonautx enetcrpoHaanc omoTaqa, 
npn 6nno xatatoj uaToj HaneHTHocrH H mory 6HTH crora lia313aHH fitniitipium arta-
.sozujama. Ty uonase CBH enemeHrH Hem= nepHoua lc* croje jeuaH HcnoA 
Apyror, Hanpmep V, Nb, Ta, c jejnie crpaHe Nana pasmixa HerpanHor aroma 
Nb ou V H Ta Hema upmuuurnjeJnior sHagaja) H As, Sb, Bi - c upyre crpane 
icao urro ce 13H,1411 133 uantx enorrpoHocxx crpprrypa: 

V Nb &VICHY- Ta 	Ho= I 	
. 

As Sb Bi 

- - - 

e
l o

 n U
S  

I 	
4-

+
  

2, 8, 18, 8 2, 8, 18, 18, 8 2, 8, 18, 32, 18,1 
2, 8, 11, 2 2, 8, 18, 12,1 2, 8, 18, 32, 11, 2 2, 8, 18, 5 2, 8, 18, 18, 5 2, 8, 18, 32, 18,1 
2, 8,10 2, 8, 18,10 2, 8, 18, 32,10 2, 8, 18, 2 2, 8, 18, 18,2 2, 8, 18, 32, 18,1 
2, 8, 8 2, 8, 18, 	8 2, 8, 18, 32, 8 2, 8, 18 2, 8, 18, 18 2, 8, 18, 32,18 
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18, 8 
18, 5 

18, 2 

18 

172 	 VI. Ilepuoauu cuariem ene,ueuairia 

Y gpyrom caytrajy jegliamOcT crpywrypa cumuli% 
Hog nojegHHH x cTynserm BaJlcliTHOCTH H 8601" TO 

npimagajy mory Ha3BaTH neCioahlyne anammuje. T21(1313 C 
ckoabop HaHagHjym 11 apceH: 

omoTatia HocrojH canto 
ce emmeHTH KojH oHge 
HanpHmep y ogHocy Ha 

—3 

0 

+ 3 

-1 5  

2, 8, 11, 2 
2, 8, 10 

2, 8, 8 . 

2, 8, 8 
2, 8, 5 

2, 8, 2 

'2, 8, 

Kao arm ce Bvigm 1,13 TA aTor nope4eHA apceH je aBanorHj 
JleFITHOCTH —3, 0 H +3, HO npecTaje 611TH aHano 
C )1pyre cTpaHe, BaHanHjym 1.10j14 npH HH1CHM BaBeHTH 
amtniocTH ca (bootopom nocTaje npH Bane 
rosa HenocpenHa ananornja. IlarnyHo 
TepHerwum cy 3a ogrouapajyhe enememe III, IV, VI 
cHcTema. Comm THM je TeopHom o6paano7Kena n p a 
merouor o6wrnor (xpamor) o6nmca. 

cpoccDopa, canto 3a pa-
Hja 3a HaneHTHocT +5. 
crHma HeMa apyR-TypHe 
THOCTH +5 e-

CJIHIllill onHocH Hapax- 
VII rpyne nepHogHor 
HJ1HOCT crpywcypa 

H3 H3no3Keuor nporn.ria3H na ce 3a CBC BaJleHTHOCT14 H3y3eu 110314THSHe 
xoja ogronapa 6pojy rpyne, (Koja monce ;la ce Hawse Kap xiliepuciiiultuom H jaBma 
ce no npaHany maxcHmanHo moryhom), mome norramrr jenan 14143 aHanorimx 
enemeHaTa (A), a 3a HapawrepHerwmy HaneHTHocr — 6 Ho npyrm HH3 (B): 

rpyne Ii III IV VI 	I VII 

A K 

Li 
Na 

Cu 
Ca 

Be 
Mg 

Zn 
Sc 

B 
Al 

Ga 
Ti 

Si
C  

 

Ge 

, 

V 

N 
P 

As 
Cr 

0 
S 

Se 
Mn 

F 
Cl 

Br 

B 
Li 
Na 
K 

Cu 

Be 
Mg 
Ca 

Zn 

Al 
Sc 

Ga 

C 
Si 
Ti 

Ge 

N 
P 
V 

As 

(o) 
S 

Cr 
Se 

(F) 
Cl 
Mn 

Br 

06a pacnopena aHamorHja jacHo ce oupawaHajy 
RaluzjH nepHonHor cHcTema. Ilymm JamHjama cnoje i 

rHje, Hcnpeminamm-enemeHTH, aHanorm 3a cBe cren 
HapaxTepHcrwme H Haj3au TaincacTxm-enemeirrH, RojH c 
paxTepHcTHTIHe BalleHTHOCTH (H C11JKO 3a max). 3HaHom 
JIBHT3H H JIBHTaHH,E1,14, 3HBICOM I Ac I— axTHHHjym H 

Aa 6H ce 34'0=0 HCROINICTI40 clicrem uoTpe6Ho je np 
HH3a aHanorHja ogroHapa (ocHm 9, 10, 18) Henocpep;Ho 

npHnomeHoj monHclm-
e cy noTnyHe aHano- 
He BaTleHTHOCTI4 OCHM 
aHanorm 6am 3a Ra-

i La I nperaTaHmeHH cy 
ZTHHHAH. 

eTHTH JAB 6poj cuaxor 
JIH ca on6wricom necer, 
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§ 4. EftexiiipoHoce ananozuje 

HEPHOXIHH CHCTEM EJIEMEHATA ,Et. H. MEHEEJbEJEBH (HO IbEKPACOBY) 

r p e 0 
H He I 

u 	u1 1v v vi I I 

2 Li 	Be 	B C N 0 F Ne 2 

III II I I I 
3 Na Mg At Si P S Cl Ar 3 

4 K Ca Sc Ti V Cr Mn Fe Co. Ni y . Cu Zn Ga Ge As Se Br Kr 4 

I 	'III 	'III] 	II 	.111 1 1 	I 
5 Rb Sr Y Zr Nb Mo Ma Ru Rh Pd Ag Cd In 5n Sb Te J Xe 5 

I 	I 	I 	I 	I 	I 	I 	I 	I 	. 1 	i 	I 	I 	1 	I 	I 	I 
6 Cs Ba Lal Hf Ta W Re Os Ir P1 Au Hg' T1 Pb Bi Po Al Rn 6 

I 	I 	I 	4 	5 	6 	7 	8 	9 	10 	11 	12 	13 	14 - 15 	16 	17 	18 

7 Fr Ra 
ilH.308H HdfiOriA✓c7 

I 	2 

6pojy rpyne. Ilpema TOMB HanpHmep y Tpehoj rpynH, Amy x decuy nonrpyrry t1HHH 
3. H 13. HH3, y meTHpToj — 4. H 14. lag. Hourro HasegeHa monwinmanHja nepH-
onHor cHcTema y3Hma y o63Hp eneicrpoHcxy cTpyxTypy enemeHaTa, He c.amo y Hum 
Herpanum aTOMa Hero H 3a cHa 3a my KapatorepHcrwma HaneHma crama, oHa 
je H Hajnoronmja 3a cHcremaTHHy xemnocor maTepHjana." 2  

gogyue 

1) H3Becno Aouyucuo o6pa3noncer6e norpe6Ho je 3a aripehimame mecca sworn= y 
cxcremy. Iles (to opmanuom nocmarpamy cipperype merwor aroma — BoTiomm 61a mopao 
Aa ce cmarpa xao aiianor surnijymy. AJ1H icapairrep cnommer enexrponwor omoratia onpehyje 
mianorsjy enemmiara se cam no ce6x seta y miernocrx onurre npaminxocrx pa3Boja crppc-
Type. Carriamo (mom npenas y neplionama 2-1.1 upahmi je xoA mianorma enemenara was's-
Bamem nwirrimmor ua6oja je3rpa x 6poja CII0Jbl6liX enumpona 3a ocam jejunum( (Ne-)-He). 
ripe= Tome Heyrpainix arum BOAOHHIOI ananoran je yeniapx army (1) n 3r o p a. TIpm Hera-
rimmoj Banorrilorm, Bonomix ce narnyno (wow npema clmyopy sag He npema Ne, Li+ npema 
Na+ urn., a npx riomminmoj Baneirmocra (Mao roux npormi) yonurre nemonce smarm mianore mehy 
npyrxm enemeximma s crojii cammus 3ace5xo. YonmTe, npema Tome, BOJA0111411 je 'Tenor n y x a 
ananor x j a di nyop a. BHHCHOCT maxims noponmix xanorena y carnacalocrx je ca iieno-
xyinum cluraisuairs oco6imama BO OH u narappyje ce ram* ximicrano-xeimmulm mamma. 

2) (open man° ape nocmarpane (kopmanne ananorsje Bonomma c aincanamm meramusa 
C o63xpom as crppaypy CHOJLHAT eneicrposacor °maraca meroso CTaBJEMIbe y Tipsy rpyny 
mcrammue ce mud, urro ce Ballwin( y xemnamm peammjama „Timmins icao meran". Hpa Tome 
y Behmili wriajmia ry6iir ce H3 1:111,11a Tia je raxo nonamame BOAOHHICa icapairrewcrirmio CaMO 32 

ore peammje la* ce 36mBajy y Boneux m p a c T B o p x at a. Haim ce 6am c ramium 
peammjama Bononinca Hajgendie cpehemcr y npaxcx, mum, 3a mermio mcapturrepiscaBame x a p 
enemexra OB11/2 peammjams ce necme uant npecyuaa ynora, jep je xemxma ctlyninimm 
aTOMa (we omrpo 1:wawa's napoturrius oco6iniama nwirriumor jona (ronor npormia). 

kw' 
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Crewe blame (1/HHAaje flexor =map 0/4p4Yie CC 1Ipema 
on iberosor rroma. YnopeAmmo ca Tors =mum HaTpHjym Bono  

ha mamma tampon 
H 'mop: 

Na+118 maire .-Na+-1-e 	C11-299 tocesis.,- 
H -1-312 maxi:0.-H++ e 

Rao into noHaryjy OBH noAagn enepraja joHxaaiwje Houomuca He 
eHeprHjy jommaumje HaTpHjyhca, Hero urm Hsime uonexne nPe 
xnopa. Ha Taj WOW HH o HaucHoj HapmerepHcnomoj metanHoj 
aToma HoAonsHa He lame 6HTH pew. 

Y aPHcycmy HoAe, jaHna ce uonyumat (*mar — 
HenmcitHa la* H&C came nwrepecyjy, je ma je — eseprxja jo 
Ho ona ce mom 6ea Hume rpeunce pent, Aa je je.ARawa amp 
Tam HMaMo: 

1++ e 

CaMO Aa *co ,  npesaminamt 
a eilePrab icamalaiaie 

pnapija cao6o, maor 

aranxja ions. OA 
je fors C1+ — Hencamana 

ja zupwranaje jogs Na+ 

174 	 V I. Ilepuoduu cuariem memafiiii 

Na+ -Faqztlkla- +98wwa.4 	Cl+ -Fag -4±C1 9 
HI- -1-acm-tH.-F 263 1mA 

Ca6npajAH noce6Ho cBe Tpx jeAnamme c upencomum ►, A 
ma pno Haptacreparne noHauratbe aTOM9 y BoAawi cPcitimr 

Na-f-aq+20 KycaA*Nr+ e 	Cl-f-aq+201 rocas 
H+aq+49 tocaAV--1-1.4- e 

Kao urro ce HE= 113 OEIHX penirrant y •Ho A ea° j cp en 
63nowe Na, Hero Cl Tj. ups THM ycnointma marcra Ao6Hja CRIVIHOCT C M 
He immoral= C a M 0 M aromy Ka0 =MOM H =TO RC MMHG ma 
mecra HoRomma y nepuonHom =craw. OrprelypHa cnntratocr zero 
Hate npHe rpyne Tula Tam* micro (1)opmaJnal Hapsucrep, Ha° urro 
ca wromma enemeHaTa pyre rpyne. 

IOWA 

ana ce peayniar KOH c 

+ e 

H H HoHomuc croj0 Amor° 
Hmuc osa cmomoct 

Hao•6a3a 9s onpelpumnbe 
r aTOM9 c wromwaa eneme- 

e csm'aaocr aroma xenajpaa 
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VII CEJIMA. 	 IIEPHOAHOT CHCTEMA 

H 
1,0080 1  

9 
F 7  

19,00 2 

17 
CI 7 

35,457 2 

25 
2 Mn13 Avm  

8 54
' 
93 2 

35 
Br 1 78  

79,916 s 2 

43 
2 Tc 

13 
1 12 [991 
2 

53 7  

J 18 
126,91 ! 

75 
2 Re  

13 
32 
18_ 
61186,31 

85 7 
18 

At 32 
18 

[210) 2 

On tmanona oBe rpyne o Bononincy je neh pa-
mje ronopeno. gaemeHTH twin nenocpentio nonaae aa 
IbHM — F, Cl, j3r H J — }me aajeronixnat Ha3HB 
x a n o r e x H. Hanma Tpe6a gonam H enemenaT Bp. 85 
— acrar At. Apyrn ;leo rpyne caTunbanajy enemennt 
nogrpyne manrana (Mn, Tc, Re). 

Kao HITO ce H3 npnnomemix C.TleKTp0HCKHX 
crpylaypa Blum, aTomx xanorena oxapaxTepticann cy 
ca cenam enewrpoxa y cnonabem cnojy. Ha octioBy 
Tora, mory ,r0 ce onmuy }mice nine nmxonor xemx-
cxor xapawrepa: HOHITO )Eko cra6tinne xoncintrypagnje 
cnonAber cnoja Benocraje canto no jenan enexTpox, 
najTmnitnntja jenmbenta aa xanorette mopajy 6nna ona, 
ROA KO illX OHH xrpajy ynory jegnona.n e H T H ti X 
nemeTan a. C pyre crpaHe, mowe ce otteximani 
ga he tbxxoBa maxcumanna nowrimna Banenntocr 
6krnt jegnaxa ce)aM. 

,apywnijit je czygaj Rog nogrpyne manralia. ()Brie 
neh nocroje Asa HenoripmeHa cnomma cnoja. nourro 
ce y Hajynamonljem on je3rpa nanctae canto ;ma enex-
Tp0Ha TO Tennexusja na HCTH npHsytie jour Hoje 
ehewrpoHe He HOCTojH. HaTipOTHB, npn lbHX0BOM 
crrnyarramy npin crnapamy Banorrne sere nopeg Bell 
Ana criona,a, gory yam{ ylteutha it 5 enexrpona 
xnyher cnoja. 3aTo ce monce ogemnBant ga max-
amanita noarnnnta nanorrnocr enemenara nonrpytte 
mattrana Tixo4e 6krnt jegnatta 7. 

Ha Taj Hamm no CB0jHAM OCHOBHHM Tettnemmjama 
e.nememn o6ejy nonrpyna jaxo ce paamilgiY ie.gall on 
npyror : ;lox ce xanoreint y npBom peiy onnnxyjy jaxo 
E3pancenom xemeransouthy, mattran H }berme aHlinormje 
noHaalajy ce Kao merann. 

§ 1. tbnyop. Kao n °cram( =norm!, cbnyop ce 
cpehe Ha 3esubmoj noBpunnw noubyqueo y BHA* CORK. 
iberOna uenoxyrnm xo.nnunna y 3eMJbHHOj xopn K3HOCK 
0,02%* . r3MBHK KUM cbnyopa pacejaxa je no pow& 

• Ham m= no 	o pacapocvaibeHocrx encmcBara y 9emobanioj MOM (A. II. 
BanorpaBoa 1946 ron.) cams' cy Bspancemi y siTO MCKB B npouelintma (B. II 6 3). 
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176 	 VII. Cedma zpytia tlepuoolioz cuciTiema 

Hail:mm*12;H je mime- 
0J1a3HH npoinson 3a 

creHama. 0,4 nojeginmx Lberompc npHpomuinc xougempara 
pan 4) gyopHT — CaF2 , HojH H caynat xao o6Htiax 
go6Hjame npyrilx jeninbaba 4nyopa. 1 .2  

Ao6Hjaibe clinyopa y cno6onHom crauy BeoMa je 
113y3eTHO Beaffice peal-ova-le CTIOCO6HOCTH. 06Hx1H0 ce OHO 
Tponn3e IICTOMbeHHX cones, npH qemy ce 4anyop HanBaja 

2F-  2F + 2 e F2 t 2  0 

0106(N:tax 4)nyop ce cacrojH 113 gBC8T3MHHIC monexy 
6ojaH (y ge6amm cnojesHma 3e.nexxacro-)xyT) rac, onrrpo 
mica. 110g 06HIIIIIIM 11pHTHCK0.18 npena3H y mcylixacry TeTH 
ce Ha —218°. 3,4  

Ca xemHace crpaHe cloyop ce monce oxapaRrepHcaTH x 
THH Hemeran HTO Rao HajaRTHBHHjH on C 
yCJIOBJLeHO THme, INTO ATOM 4).nyopa Hma BpJ10 BeJIHKO cpo(t 
Tj. Bpno eHeprmmo npHallaqH BanarrHH emexTpoH, icojli 
naBaibe cnommer cnoja: 

enaHo 36or 'berme 
crBapyje nyrem enex-
Ha aHogil no cxemm: 

. To je acopo 6e3- 
pa3npancyjyher mx-

CT Ha — 187° H mp3He 

o jenHoBane H-

lux 
 

Hemerana. OBo je 
-eo iipema enaciapony, 
y HenocTaje aa nary- 

F + E) = F-  92 icKa.4 

OBaj 6poj — 92 xicarrizp-airsom je ynpaBo 10:1811THT8T11138H H 
npema enewrpoHy. 

136, Ha o6wunim TemnepaTypama 4)nyop ce eHeprn 
CBHM Mt-mama i ca BehHHOM Hemerana. MH01-8 xemHaca 
rOBIIM nejcrBom pa3apajy. Taico ce Bona paanance no 

F2  + H2O 2HF 0 

npH qemy ce HcmcHyTH aTomx paiceourma jegme He canto 
.gemmulnio Taxobe H ca manexyanma Bone H 4wyPoa. C 
kcnceoHma npH oBoj peammjn yBex ce Taxobe crBapa Bono 
AWHOKCIla (F20). OBaj nocnegam je 6e36ojaH rac, no mHp 

11paRTHtma npHmeHa cno6onHor 4)nyopa pamana c 
Alma. YrnasHom ce ynarpe6marta 3a 4).nyopoBalse opraiic 
3aMeHy IbHXOBIIX B0g0HHIC8 cilnyopom). OBaj nponec g 
TeXHIPIKH 3118118j, jep mHorm cloyopo-opraHacH 11p01f3B0 
38 npaRTHInce cspxe. Hopen cno6or115r clayopa Benmck 
IbeIPBO BOX10HMIIHO jegtmeme 4 n y o p o B o n H H 
nepHsam. 

HenocpenHo cjennffiaBame 4)nyopa ca Bonomucom 
ocno6abamem TonnoTe: 

H2  + F2 	+ 128 yawn 

pas cponcrBa cloYopa 

HO jeninui rums° ca 
enHEbetba ce non Ike-
emir 

jenaH c npyrnm Hero 
ora, nopen racomror 

epoicarn H 95nyop- 
cy CJIHT.I8H 030Hy. 5-7  
Tex nocnerobllx ro- 

XX jenHibeiba (Tj. 3a 
HO je name Bellyful 

Beoma cy nelbeHH 
axTHinuf 3Ha'uaj Hmajy 

F) H muorx 11,eTOBH 

npaheHo je 3H8THHAI 

Pealantja o6HqHo une c excnno3ajom, xoja ce neinaBa qax H npH jaicom xnaDemy 
racoBa H y mpaxy. 3a no6Hjame HF OB8 peannija Hen e CHHTe3e 113 ene-
meHara Hema npaxTmmor 3Haqaja. 

TeXHWIKO gO6HjaHle 4ayopoBonomnca 3acHonaHo je Ha gejerBy 113MebY 
CaF2  ai xoHneirrpoBaHe H2SO4  no petuawja: 

CaF2  + H2 SO4  = 2HF T  + CaSO4  

Ilponec ce H3BOXI y izenwimm Hamm Ha 120-300°. AC.40BH HHCHUIHHHie xojn 
carAce 3a alacopmpajy HF impabeam cy 'On GMBH. 8 
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g 1. 043,0P 
	

177 . 

OnyoposogoHHR je 6e36ojaH H Hma °wrap mHpHc. Kmytia Ha +19,5 °, a 
mp3He ce Tex Ha —83° . cronyoposogoHHR ce glilal Ha sa3gyxy ycneg cmapama 
Hann:alga pacrHopa c Haarom H3 Ha3,liyxa. nape HF jam HarpH3ajy opraHe 3a 
glicaffie. 9  

Y TegHom cramy cilnyopoHogoHax je 6e36ojHa noxperamsa Telmer, cxopo 
He npoHogH enexTpHtnw cTpyjy. C Hogom ce Ha Temneparypama Hcnog + 20 ° 

 menia y cHaRom ogHocy. MHora HeopraHma jeginbelba naxo ce pacTHapajy y Te7- 
HOM HF, npx tleMy Ti! paCTB0p11 no nparlitny nposoqe enexTpkmHy c.i.pyiy.10-12 

XemHcRe oco6HHe Itnyoposogomma 6HTHO 3aHHce 0,11 oTcycrHa 	npH- 
cycTHa Hoge. lloTnyno cys stnyoposogomm He gejcmyje Ha BehHHy merana. 
He pearyje Taxobe Hit c OKCHAHMa merana. linax, axo 614 osa nocnewba pealunlja 

y Hajmaffiem creneuy ornotiena, TO 6H Helm pee mum ca CHOHTailliM y6p3a-
lbeM jep ce ycneg peaxgHje no cxemH 

MO + 2 HF MF2  + H20 

Honmania Hoge nosetiaBa. 
Ha cnHtlax Hat= gejcrByje cl)nyoposogomx H Ha oxcHge Hexux Hemerana. 

Haponirro je 11pm-ocotillo Ba)HHO lberoso gejcmo Ha CH.TIHHHjynaHOHCHa — Si02  

(necax, xHapn) jep je oBaj cacrani geo craxna. PeaRnHja Hge ca crHapaffiem 
racom4Tor CH.TIHIBIjyiviViyopaga H Hoge: 

Si02  + 4 HF = SiF4 t + 2H20 

Crora ce cDnyoponogom4R Hecme go6Hjam HH TlyHaTH y craRneHHm cygosHma. 
0614tmo ce iberos pact Hop xiyHa y 6oHama of onoBa,.e6outrra Ha! napatinnia, Ha 
RI* HF He gejerHyje. 13  

Ha y3ajamHom gejcmy HFH Si02  3acmosaaa je H nplimeHa racostrror cDnyo-
poHogHHHa 3a „HarpH3ame" craxna. Ycneg ocrpanamaLba tiecrtma SiO 2  c iberose 
nospun4He OHO nocraje mar, iuTo ce HcRopHuthyie Aa ce Ha crawly 143Begy paanR-
ware o3Haxe, Hamlet.' HT,a. Axo ce 3ameHH raCOBHTH HF lbeTOBHM BOgeHl41 pa-
crHopom, Harpmxena mecra Ha crawly ocrajy npoHmma. 

Pacmapaffiem 4)nyoposogoHaxa y BOAR npalieHo je gocra 3HaTHHM Hum-
jamem Tonnore: 

HF + aq = HF aq• + 15 :man 

Y HogeHom pac-rHopy ox ce Houma Imo jegHo6a3Ha RHcenHHa cpegme jamme. 
PacrHop Onyopoeodoftutme xHcenHHe U0jH ,a0JIa3H y Tproranly cagpmal o61411Ho 
40% HF. 14-17  

cl3nyopoHogoinvnia '<mem= mime turn maybe exeprxtmo pearyje ca Behm-
Hom merana. Huai( Rog mHorax cnymajesa pealon4ja Tege camo Ha noHpun4HH me-
Tana noc.ne Hera oBaj 614Ha 3a1HTHheH og gamer gejersa RHcenune cnojem xojH 
crHapajy Tema° pacrHopHe cam. Taxo ee no aura HanpHmep onoso, urro 
ryhasa Ra ce 01113 ynorpe6e 3a H3pagy genosa anapaType nocrojaHlix npema HF. 

Con! -cpayoposogommie 1a4cennHe Ha3HBajy ce 4:1 nyopHg H. Behmia 
cliTryoptiga Teumo ce pacmapa y HogH — og jegmbelba Hajo6Humnix merana 
go6po ce pacTBapajy camo cpnyopingH Na, K, Ag, Al, Sn H Hg. CHe coax xnopo-
HogoHHtme xncein4He cy orpome. Cama oHa xag nagHe Ha Howy H3a3HHa 6on:He 
onexorme, Roje Temico 3apauthyjy (Hapolnrro Ha HoRTHma). CTora npx pay ca 
4NlyWOBOAOHIMHOM KHCCHHHOM Tpe6a ynoTpe5HTH rymeHe pyxamage) 8.119  

lipalcrwmo npumeHa 4).nyoposogoHmule RHcentwe gocra -  je pa3HospcHa. 
Ilopeg HarpH3a.u.a craxna, oHa ce ynarpe6maHa y migycrpHjtt HactOrt, (KOA CHB- 

Teae BHCOHO HBaTIFITeTHIVE 6eH3H.Ha), y raigycTpxj0 Bpeiba (3a yHitu' rraHaEbe 

12 Omura xesenja 
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VII. Cava rpyrea sieptioduce cuallema 

HHx 6turrepHja npla 	as oTerpamene nem ca M 	or JIIIDa 2  npH =- 
mama huntepana JerrA. IllEpoHe npaHTHHHe npumeHe HMaj • Taxot)e Helm itnyopHjg 
xojH he 6xni 6.uHace pa3hicrrpetm xog ojrosapajyhnx mown. 

1Xouyite 

1) Apes Hyr je cbsyop °names y 4.nY0P0BoAoHmutoj lac 
Aa ce H3Asojm osaj enemeHr °cram cy Ayro spemeua 6e3yareturts 
ma. Ao6Hjen rex 1886 roA. 

2) Ilpocemna Rognmium clogyopa y 3emmarrry x3Hocit 0,02%, , pemnoj no —o,0000rh, 

	

a y oxeaHy 0,0001%. T-loselatjH opraHrmam caApscH tbsyciposa 	je 	rulasHom y sy6aMa 
a HOCTHMa. 3y6a caApme oxo 0,02%. tjutyopa, •H Vehly Be.hX. CoB TC KWH- 

	

tame Italla311 Ha rne4, mujit xemxcpx camas 	 oArosaPol 401waY- 
am Ca6F(PO4)s . Y nojemnstra. =cram& caApHatj 413yopa jam° je Hpomembss. 
3a opramome pacnaba moHnearpamtja dolyopa mtje mapairrepgcnrema. OA 
xymrypHor Nuba cpa3mepHo cy ;same 6orarm nyx a cow. 

3) 3T0A2H. .2260PaTOPRCKH anapar sa•xjaibe tonYoPa Moxastui je 
Ha cn. 134. EnewrponH3H ce H3nasce BaK0 roan HBa csenza cacissa 
KF • 3HF, crasmeHa y CHOXMH 6axapmi cyA Koji' ma& xao xaro a. 

CAI 

	

Y 6axapHom muntHApy S, KOila je y CHOM 	Aeny cita6AeseH OTB0- 

	

prima; HaBa3H cc ,HoAa oA Ae6ene ratxneHe 	e. cDnyop KOH ce 143- 

	

20 - 	 Asaja Ham= 'mos Hes B (a noAomix xpos 	o s=oA 1l. Csa mecra cacrasa 

	

nojerustrix xenoxa anapstra HamiubeHa cy oA 	ma 'optimist H3 CiF2 
 trpesymetutx chtemom PbO a rnittlepsHa. 

	

Kort HHAyerpHocor ,zro6ajtaba ttutyopa 	ClICKIPOBHT CJIPKH npe 

	

csera cm= =rasa KF • 2HF (mecro ca 	AoAarmom LiF). uposec 

	

ce H3BOAH Ha TeatHePaTYPaMa  oA OKO 100° 	y 	enewrponsmepHma 
ca menwtHHm marogama a yrzernim asoAama. 

4) Pacrojarbe asMeby je3rpa y monetcy F, H3HOCH 1,44 A. Tep-
Cn 134. Enewrpo- umuca AnconHjagnja (Imyopa npema jeAHaxnum 2 + 72 lacaA v.: 2 F nocraje . 	

HlaCTHa TeK Ha spa° BYKOKH/4 remneparyp . Tpe6a npHmerwm Aa 32 

	

grasep 3a go6Hja- cH Up
eprHjy rx4comjamje mammy= F2 sa caAa 	jense ors= lipm3Hare rbe clogyopa speAHocm: passant meroAama cy Ao6Hjeue Bp AHocra, xoje some y rpa-

IMIJAMa Hameby 72-33 mantmal. 
5) OrpomHa sehrwa a e r a n a HenocpeAHo ce jeAHHH c nyopom seh no o6HmEHm 

ycnosama. Hoax y MHOTHM cnymajemsda pajaMHO xejcrso ce o 	asa ycneg CTBapaHA soap 
matecxe =pane cllnyoposor jeumema, It* vysa meran oir gamer HarpH3ama. Taxo ce HORS-
majy Haspamep'Cu, Ni H Mg, mojimy 36or Tors Hpaxr HmHo Aocra ornopHH npeMa (pay-
opy (y crrcycrsy snare). Hem! MeTaall (Hanpaaep Au a Pt) pearyjy c Haim rex Ha no= BHCO-
ICHAS remrreparypama. 

Iloturo cy g4 .yop op a jegmbetba c Hemeragama o6ipal num HcnapisHse marepme 
To HAIXOBO crsapame He Halm nosptinsly Hemerana oA Aamer tbnyopa. Crora Aeicrso 
onor Ha immense mecro 6HBa ammo elleprHianrje, Hero as MHO plc-rage. Hanplimep caw-
mum, cboccbop a cymnop usage ce y armoccImpg, 41nyopa., AttagorH9 ce HoHattut ramobe 
amopcbm yrzekunc (ppseHH yraib), Aox rpacpmr pearyje canto Ha rentneparyptuda UpseHOr ycaja-
ma. Ca a3OTOPI a xHceolustom ttnyop ce HenocpeAmo HeJeAHHH. 

OA BOX01.21KOBHK jembeiba pa ;myriad enemeHrHma duzyop ogy3Hma BOBOHHK. Behmay 
mama paaname c HerHcscHsamem 'imicecuusta. Tpe6a Homely= nocrojaHocr yrJberuncosrm 
oxcHAa — CO a CO, npema 43.113ropy. 

6) OxcHA clutyopa (rpyxmlije — tp syopmoHoxcHA 	OF,) mome Aa ce Ao6Hje 
naraHHm gponyurratbem cbnyopa xpo3 2%-NH pacrsop NaOH. Peamtntja, inrsega, HAe no jeA-
Hamium: 2F, + 2NaOH = 2NaF + H 20 -I- F,Ot. Mogercyn F 20IHma c-rpywrypy pasHompa-
icor rOoyrga [d(FO) = 1,38 A, <FoF= 101,51 Xnabelbem Ao —1450  cuscmg tbnyopa mega= 
y HHTeH3HBHO >Km remHocr, moist ce mpsHe Ha —224° . Bea o63xpa TO urro je F,O eugarepnwo. 

	

jegmberbe (mamma crsapakba —11 man) on je Hopei csera rora 	epHo nocrojaH, Hanpnmep, 

	

off ce npa aarpesarby Ao 200 °  He paanance. Csopo ce He paanasce 	M BOOM, y xojoj ce 21820 
pacrsapa. Hanporms y goAmpy c amuumwm retniocntma MTh 170A A jersom jam= pertypauccuma 
cpeAcrasa pasnarama F,O age spso 6pso. OlccHA tbnyopa je Bps orposaH. 

7) I1pH AejCTBY rlxor enexTpxtmor npaxabema Ha cmemiy i'aCOBHTOT cimpapa H 14:me-
m:axe, oximbeHy remrstm sa3Ayxom, craapajy ce Hapaxuacis Rpm-ram cbnyoposor (wawa ca-
crass F,O, (r.r. —163°). Osa nocnexibx cy nocrojam canto stow —95 , a Ha BRUHN remne-
parypama pa3nascy ce Ha ensnare. 

8) Y JUI60p2TOpHialda CC sa Ao6Hjarbe Macror cislY0P0Doriors yucerpe6maxaiy XI= 
anaparx, Hanpambenx genx ox minim (arm 6axpa). Kao mamma repitja cnysts HP.20 

(1810 roA.). Iloxymajlt 
cuo6o•im tbayop je npax 

vw. 
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sows° ocymeHn KHCCHH HaMijyMOOPHA (KF HF), HojH ce itpx sarpeHarby pa3nance c mums- 
jtubem HF. ,I1o6Hjena upoH3sou mecro caupsur Kao mexammicH noarreHy npnMecy xmcens Ha- 
=bum:I:swop:tn. Y =by npetuurittasaiba OH ce npeuecritnanie Ha 35-40° . licernyHo 6e3soutur 
WM mop° noTnyno 6e3sonim (P.nyoposonomuc TpeRyTHo yr/barium xapTajy 3a =babe. Osa 
npo6a no 'cancan ce HcHopiturhyje xao Hoirrpona na ce BWW y Home je creneHy -ocyrnex. Bea- 
BOAHH cpnyoposonomuc naj6on,e ce gym y cpe6pnoj nocynx oxnabeHoj neuom 

9) Be3a H—F olcaprucTepHcana je pacTojan,em H3me1y je3rpa 0,92 A, areprHjost 148 ma: 
H seoma Be.IIKKOM nonapHourhy (0,45). OHO nocnerube ycnoimasa jaxo H3pasceHy damn= 
cloryoposouoinuca Ha aconHjanajH nomohy cisaparba BOA0- 
HHHOMIX seas no cxesur...H — F. ...H — F.... gHeprHja Te Be3e 
H3HOCH OHO 7 yucaniz -aulom, Tj. oHa je HernTo jama Hero BOAOHHIIHa 
ite3a H3mehy moneHyna sone. Kao urro noicasyje onpebSsame ryc-
rime napa 6.1/H3y Tatum Hariama, moneicynx racorwiTor cluryopo-
soncHinca HMajy c p e n H, H =TSB KoiH je HpH6J1FDICHO Haps-
mar cpopmynom (HF)4 . Ilex usubem rarpesathy acorn/pans arperam 
ce nocreneHo pasnancy H npinsuura (cpenrba) moneHynaca TencHna 
cmarbyje ce Tam) xa set, ono 90 °  nocunice spenHoer 20, Rojo, ouro-
sapa npocium monexymma HF (cn. 135). 

10) Kao H rycriana (0,99), nHenetcrpHgna HoncraHra Teturor 
cluryoposonomma (84 Ha 0°), spno je 6niunca onrosapajyttoj ripen-
Hoerr' 3a Bogy. Hope ose, OA neoprancnnx jeuitH.ema y TCYHOM 

HF nano ce pacrsapajy (pnyopitull, IIHTpaTH H cyncloaTH jenHoHa-
nennurx meTana (11 amoitHjyma), Team-- aHanorHe coins Mg, Ca, 
Sr is Ba. Y Hiny Li — Cs H Mg — Ba, Tj. c nojamaihem me/manor 
HapaxTepa enemeHaTa. parraopamsocr ce nosehasa. Anicalb-te H. 

3emHorunctunie calm npyrmx xanorena pacnutpajy ce y HF c Hansa- cm 135. 3aB  
jamem xanoreHsonoHHHa. Ca= Ten/1(Kx mem= y TegHom HF no 
nparmny ce He pacrBapajy. lipaHTHmuo cy HepacritopnAusa Taxobe H 

1/Hjal/Hje HF on Tesute- 

APYrH XaJlOITHO BOAOHHHH. KoHuemposaHa cymnopHa HHCCHHHa 	 PaTYPC 	• 

Ileicnlyie Ha Telma HF no CXCMH: H2SO4 2HF :r_P }1 50+ 
HSO3F + F- 

11) Pacutopn sone H CORM y Tegnom cpnyoposonoluncy Ao6po nportone enexrprigay 
crpyjy urro je ycnotubeHo uttan/Hjaindom, Hanprusep, no cxemama: 

H2O + HF H3O++ F-  KNO3  + HF F HNO,+K++ F- 
HNO3  + 2HF F H30+ + NO2+ + 2F- 

AHanorm onHoc npema HF HapawrepHcrxmax je H 3a Heim oprancHe moneicyne, Hoje,canpme 
inrceoHnx. Taico y noneHoj cpeniunr, rnyHo3a je THuHmax Heenewrposnrr, a y Tex./mm.11F, Ha- 

npoms, THnitmax enexrponHT yczeg peainurje no cxemic C 61-1„06 +HF 	[C6F1120. HIF-1-F L  
12) KpMcTaini maperor cpnyoportonomixa C.aCTaBJbeHH cy H3 =Harm 	FH 	FH... 

FH... 1=13y/bac/Dr o6nruca, ocrsapeinnt npeHo BO,g0HMIHHX Be3a. PacroPube d(F,F:),xojl Ta-
)(BMX naHana H3HOCH 2,7 A, a yrao nienymacror Hopei-Ha — 134 °  

13) Y mai:mom TeHcry pacmorpeHH cnymajesH pealantje cysor (pis oposonontca ca Ox- 
on/ma meTana H HeMerana awryna nocnynce xao THnlimax npumep ayiiimairsaAulttutucux peamutja, 

Tj. Talunix npoueca, Hon Rohn( ce HaTanH3aTop (y /Lamm cny-
majy Bona) He ynonn y cHcrem aroma, seh je To eau on npo-
nyHaTa pe.aluntje. Kao unumoHa3yje CIIHHa 136 6p3aira OBHX  npo-
ileca y notiency pacre c nOsehaibem Hoar/mime HaTanu3aTopa, y 
CHCTMY )1() Heicor maRcumyma nocne mera nogrube nocreneHo 

ce cmamyje ycaejl cHuncartarba HoHneHTpanHja maTepHja Hoje 
pearyjy. 

14) Tel:mil/Ha (pnyoposonoHmura lxe/um o6HmHo cane- 

	

HI 1.1HTaB HM3 nprimeca Fe, Pb, As, H,siFe, SO, H 	6it 
ce, yrnanHom, npetutcrilna, nonsprasa ce necninauxjH y anapa-

C.n. 136. Cxema ToHa ayTo- TypH HojK je nena on nnantHe (Him onona) on6arryjyhs lapse 
HaTanHTHmuce pealcwsje 	'clapaxunje necranaTa. Axo oso upeturathartarbe Hide u0130.1bH0 

TeXHIP1Ha ce HHcenaHa npesonm y rumens Hanajymguryopriu, 
Roil/ ce 3aTHM pasnance 3arpesarbest a no6Hjemr (Pnyoposortoaruc 

pacriutpa y xtecninosamj son.H. 
15) 3a (luryoposoncoutx HapaHTepricrirgHo je nu c Boncri rPaMI iPecrponHy atteury Hoja 

lubria Ha 112°  (II § 6 non. 4). 0Ha canynat am 37% HF. Ta asearpornia cmema Ao6xja ce 
pazyte ce uva ligcninagajia nano lane Taxo x pa36/s.ancerutie texcenane. 

16) Ha HHCHHM TemnepaTypama cpnyoposonpHinc rpaaa Henomojava jemsbelba c soma 
cacrana H2O • HF, H2O • 2HF s 1120 • 411F. Cpaamepao je HajHOCTOjaHlljC 'ipso (T.T. —35°), 
xoje Tpe6a cmaTpaTH Hag (PnyopHu orcconHjyma — (H30)F. 

12* 
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• I: 

Cn. 137. Cxema enetc- 
xponnsepa sa no6Hja- 
me xnopa: 1) yriaeHa 
aHona; 2) T1303ACHH 
'<immix; 3) a36ecrHa 
ANjubparma; 4) pa- 
crimp NaCI; 5) pa- 

crsop NaOH 

17) Hop= 06mme eneirrponirnenHe nacomijamije nc je, 

7 • 10-4) 3a •pacraope cimlyopononomme me m= Hapanepn 
HF ;7! HF2  . Bpeuiocr HoHcrawre ose paxHoTence( [HF2'],  [r] 

y irpiumpino jamim pacrsopHma cknyoposonommile micemme 
HF„ Hero woe.= aHjoHa F'. 0Ha TeHnemmja craapai.a joHa 
crpyicrypy ca d(FF) = 23 A) ; aje csoje o6enencje genoj xemini 

jemlibeibmia. 
11) Beoza icapawrepricrmmo je 3a cknyoposonomm crsap 

opiggima Hajammimikix memna. Osa jeniniseiba no mammy Aob 
keHy TeMnepaTypy xonn,eiba. Kao npumep mory na nocnyxce je 
(T.T. 239°), KF • 2HF(62°), KF 3HF (66°) H KF • 4HF (72°). lI 
jeHo y tiHCTOM cras.y, ami je iberoso gocrojaibe Hecymbirso noic 
Bona annnmje onrosapa BeposarHo ctfopmynama Tana K[F(HF)n] c 
joHa F-  H monexyna HP. 3amiceibeim pacrsop KF monce ce aro= 
craima. Pa36nancemi pac-rsomi RHF 2  Boca); cy ce, npumexamanx 

19) IIpH party ca 4171y0130BOAOHHKOM H Apyrunt clinyop 
jep csa ma jenmeax cy maiise HHH mule arpomia. Cam cknyoposon 
cnysoiconcy pasopasa Taxoke Hoirre H 3y6e. Hopen Tom OH MHO 
cpencrso 3a !may gomoh npH jaxHM zposmama cknyopiggima 
Ron caleicormia cknyoposonomilmom micemmom osnekeHo mecro 
coin) yanisam crpyjoM xnanHe Hone a swum crasxm Ha Sera 
mime rmigepima x 20%-Tor MgO. 

xpomilmor 1poBaxi.a cbnyommxma mono whit Ham yen 
HMG y BALM sa mike Tam H ymicamem Hcnix c Banryxom y B 
xpoHmmor xposaHA comma ce ourreheabe rnekH icon sy6a. Hapotm 
jy, mro crsapa npenycnos na ce mime noble. Hma nonamma ;la a 
y HO= H sas,uaricy H3H3HBH 3y6o6on.y. OCHM Henocpexio y miry 
Homily xpomitmor TposaHA cknyopoimm jeninbeimima Tpe6a o 
Hpommombe anyaimmjyma H cynep(kocckam. 

tHiffit HF ± 11•-1-F(K = 
je paaHoTema: 

[11F]= 5) noxasyje. na ce 
smile cncoicemix suijoHn 

F2' (Hojs miajy mammy 
opoHonomitme xxcesume 

gposimona ansunje c ekory- 
HpncranHary w iimajy onpe- 

y.anHjytaa — KF • HF 
ewe on minx mije Hsn130- 
o. Orpraypa 01111X wow- 
0,110HH1MHM semis iismOY 
HCHOINACTHTH 3a HarpH3ame 
ymutasame 	per• 
rpe6a 6xxii upenocrponoui 

HMK OCHM TOTH TEM HarpH38. 
Haminjym y THILBHMH. Kao 

2%-an pacrnop CaC1 2. 
e6a =rano (Heicomtgo lia- 
nory on csexce cripambeHe 

gosehma imixose ROHR-
npaimme. Rao nocnemign 

ce Dim:wham Rimer gocni-
sinueii,e Homitume cknyopa 
pHjH ckuryopgica 
TO paliyHam H iipignmom 

180 	 VII. Ced,ua zpyua aepuaduoz cucu1exa 

2. %mop. 
CrH  ) u1,11P0.411  

OBaj emblem, ompHseH 1774 mg. no Bojoj pacnpocrpameHo- 
&max je eiviyopy. Ha meros geo gona3 0,02% 0.4 nenoxynHor 

6poja aroma y 3ehummoj Hopi. ilose jH opraHmam cagpmcm 
0,25% xnopa no TORHHH. 

npmmapHH o6ntne Hanamcema X.11 pa y npmpogla ogrosapa 
meroHoj H3HaupegHoj pacnpoc-rpa HocTH: Mane Honwonie 
Tors enemema ynaae y cams p Tnnux mHHepainnix 
creHa 3eMJ].HHe Hope. Kao pe3prraT yrmndja Hoge, y Toxy 
manmoHa romma, Ha pa3apaisy cre H liCIIIIpalby 143 16Hx.  

cHme pacrsopnasn• cac-rojaHa, je eiba xnopa mama= 
cy ce y mopHma. HcymeH.e or ix OBC.TIO je no` crHapama 
Ha mHorHm mecrHma 3emnAnie none °him nemmurra NaC1, 
KO* 14 CJIy>ICH Tao mama cHpoHHHa go6Hjame CB= jegH 
melba xnopa. 

Rao npaHTHnHo HajHamemjH 	MIX xanoreHa, mop. 
ce y orpommm Honwnniama ynorpeOnzana 3a 6eneffie ma-
mma H nenyno3e, crepkunicame Hoge 3a rothe (oHo 1,5 zp 
Ha 1 du3) H 3a cripaHmame HH3a npnH3Hoga y pamim rpa-
Hama xemHcHe HnnycrpHje.- CHercHa noTpe6a y xnopy H3H0- 
CH OHO 2 MJIH. T. rogunnbe. 

,L1aHac ce xnop Tex H gIcu go6Mja mope) Houbytnimo 
enex-rponmoom jaHor pacrHopa NaClj (ca. 137). lipti Tome ce 
Ha allow H3gBaja x.nop (2C1' — 2 e t ), a y HaT0A- 
HOM 11pOCTOpy H3gBaja ce BOTAOHMIC 	 2 e HO) H 

crHapa ce NaOH. Ao6HjeHH mop up wrion npirrHcHom y 
merry TenHOCT Ink iIa o6Himoj 	epaTypn. T-lysa ce 

nenettunim 6onama, rge 	ca6Hjea n ;11iiinirliCX0rd 	oico TpaHcnopTyje y 
6 azT4 
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§ 2. Xiwp 	 181 

3a na6opaTopHcxo no6njame xnopa o6HnHo ce Hcxoptnnhyje nejcrso cone 
ExcenHse Ha Mn02  Ham KMnO4 : 

Mn02  4HC1 = MnC12  + Oat 2H20 • 

2KMnO4  16HC1 = 2KC1 -}-'2AinC12  5C12  t 8H20 

Apyra on 01311X Tene answo eHepritinntje on note (xoja sarresa 3arpesarbe). 
Cno6onareanop je HiyT03eMeHM rac, KOjH ce cacrojH on nsoaToramixt  mom.- 

'gm.. Hon o6wnuiM npwridocom npena3H y TeiHo came Ha —34°, a mp3He ce Ha 
—101 ° . JenHa 3anpemEna sone pacrsapa oxo nix 3anpaume xnopa. Orsopernd 
pacrsop ce necro Ha3Hsa „xnopHom Honore' 

CJIHMHO drryopy, xnop ce orrnincyje ourrodm mupHcord. YnHcame xnopa 
143a3Hsa sanamerse opraHa 3a nHcalse. Kao nponds orpos npn jamm Tposarbiama 
xnopom npwnelbyje ce yniacarbe napa admire anxoxona rd eTpa. Tax0e je sopHcHo 
ygHcaHie napa amoudjaxa. 2  

Ho csojoj rnasHoj XCMHCK0j crpyrcrypn xnop je cminaH 4myopy; OH je 
Taxobe spa° asrnsan jenHosaneHTHH HemeTa n. Hnax je cponcrso 
xnopa npema enercrpoxy (85 icKa.i) marbe Hero Eon cbnyopa. Orora je osaj cno-
co6aH na om3me enexTpox on xnopa (no cxemx C1-  F F-  Cl), Tj. na ra 
Hcmcxyje H3 jenmberba. 

Y sem c marund cponcTsom npema enesrporry, HemeranHe oco6Hne xnopa 
id3pameHe cy cna6Hje Hero non obnyopa. Ann je max rberosa xedurcxa arcritatiocr 
nopen ner Tora spno senkma; xnop ce Henocpenno jentand cxopo ca csHm o6Hn-
HHM  (Kaman canto y npucycmy Tparosa sone inn rim aarpesarby) 
ca anuna HemeTanHHm enemeirrnma, ocnm C, N H 0. Basal° je upHmeT•rn, na 
npH HOTTLyHOM orcycrsy snare mop nparaHnHo He nejcrsyje Ha n3oscr)e. To H 
omoryhasa na ce OH gym y neantnnim 6oHama. 3 A 

,ELejcrso xnopa Ha sononlix no pearandjH 

H2  + Cl 2= 2HC1 -1- 44 'malt 

Ha o6HnHoj TemnepaTypn H Ha nH4)y3Hoj CBeTMOCTH je seoma cnOpo, a ktearandja 

xne c excnno3Hjom canto npH 3arpesalby admire ricosa HMH npn janem naerosom 
ocsermasarby (HenocpenHom cywresom csernourhy, 3.3113JbeHHM marnesHjymom 
}rm.) acraminam i3ynaparbem ose pearawje moryhe je 6rdno o6jacHHTH_ cyurrinty 
memo( nojenmulx enemexrapHifx nporieca• 

ripe csera Ha panyx exeprHje (hv) ynTpamy6winacrnx 3paxosa .(rund .3arpe-
Hamm) monexynx xnopa nHcocyjy ce Ha wrome, xohd 3aTHm pearyjy c monexymma 
Bommuca crsapajyhrd HC1 H aTOM sonoxxxa. Osaj ca csoje mane pearyje C 

monexynom xnopa, crsapajyhm HC1 H arom xnopa Ueo nponec mome 6HTH 
napasKeH OBOM cxemom: 

i) 	h' = Cl Cl (nomenm HaAPama D 
2)	 Cl H, = HC1 -I H 

3)	  H Cl, = HCl -I- CI writ. 

Ha Taj Hamm crsapa ce Rao Hem naHag cyagecHsindx pernandja, npri nerdy 
ce Ha panyx csaxor noneTHo HanpameHor monemna C12, crsapa 100 XHJba,tka 

monexyna HC1. Pearamje osora Tim spiv ce naHnaHe One Hrpajy seamy 
ynory xon MHOTHX XCMHCKHK nponeca. 5  

AaHac je gripercrHa cHnTe3a rnasHH minycrpHcxx Halpin no6Hjana HC1. 
Kao nonerHe cnposHHe crrynce xnop H BOAOHNK xojn ce jenHospemeHo H3AEia-

jajy rips enexrponsom pacrsopa NaCl. Tox nponeca omorytimi je meinarberd 06a 
raca Tex y momeirry peruandje•6 
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182 	 VII. Cabo rpysia &Name ainiseAta 

ApytH II2 1111 TeXHIPIKOr, ,1166}1jaTha HC1 311C1111Ba ce 	peaxgnin H3rdeby NaC1 xonneiriponane H2 SO4  no peinanqama: 
NaC1 H2 SO4 .2=,- NaHSO4  HC 
NaC1 NaHSO4  Na2SO4  H 

Ilpsa oA OBI= retie y-3HaTHoj mepH. Bek wag o6mnaus ycnosHrsa H npampnio 
IA0 xpaja — npH cna6om 3arpexamy, APYIB we Tex Ha MUM Te.mnepaTypama. 
3a H3Bobeibe npoxeca cuysce cnewIjanie Mexammenehm semutor xanargrreTa. 7.1  

X.nopoHogointx je 6e36ojaH rac (T.T. —112 °, T.H. 	0). Y OTcycnry mare 
Ha o6Hinaus Temnepwrypama He Hejersyje Ha BehEHy M 	HafROBIDE OKCHAa. 
racomrra Emeowax mown= ra camo npx 3arpesaa, . 9-11  

Ha samyxy ce xnoposoHomix mutat yc,neg 	Kannallga Marne c BO- 
AeHom napoM. IberoBa paCTBORUMBOCTi,  je spa° MUM: OA 061441HHM ycsosama 
1 3anpesIHHa soHe moIxe ga ancop6yie Ho 450 xnoposoHoHsucs. Pa-
crHapiabe Teve ca 3HaTHHM ocno6ahamem TonnoTe: 

HC1 aq = HC1 • aq + 18 xx 
PacrHop HC1 y BOAR Manila ce x4opoeodonutma yxlmje c o H a) mice-

=Ha. 0Ha npllnaga 6pojy H a j jamlix ialcenHaa. Ko eurposaHa CoHa mice-
rasa Hma cneg. Tem. 1,19 H cagpmcH OHO 37% xnopo HouHua. 12-• 4  

Qualm° Apyrum jamm xacenmama, HC1 exep o pacrsapa mare me- 
- 

Tane pearyje ca oxcmulma merana m M g. em conesHamm y cc x n o 	A At a. 
Beki;Ha xnopHga ce naHo paCTBapa y nom. OA jeAmbe Hajo6Hlunijim merana 
nuns) pacrHopuanal cy xnopagH cpe6pa H onosa. 

CoHa is cej ma ce y Beninuim HOJIHInniama yrinTpe masa y xemacRoj, me-
Tanypumoj H Hpyrnm rpanama mksycrpHje. 111Hpoxe wax -male npHmeHe umajy Taxo be H snore mieHe Coml. 

HeBocpeAllo gejc7so x.nopa Ha K H ceoHHH 	Aosogii go cTBapaTba 
laice0HHImHX jegmbelba xnopa, }co* mory ga ce Ho6Hjy canto nocpegHum mero-
Hama. IIpi npoymasamy Hazuma amosor nocrojaas, n InIcxogo je Bohm oA 
pesepcmme pealawje mmeby x.nopa H BO,Tie 

C12 + H2O + 6 xxa.4 ± HCl HOC1 

Hog o6HInalm ycnomma y 3acMhcHoM pacrBoPY xHAP0=34BeHe je oxo nonownle HenoxynHor pacrsopexor xnopa. 
11pH xmAponn3x mops crBapabr ce ABe latcenane -+ cone H xuitoxfropacniu 

(HOC1) — npsa je spno jaxa, a gpyra — Hpno cna6a ( 6Hja og yrubeHe). OBa 
ourrpa mamma y jatanm o6ejy xncenHaa maim ce How max 3a 11,113C0B0  og- Bajame. 

Axo ce y BO= pa3MyTH npaumx. xpege (CaCO 3) H 3aTHm nponycrn xpo3 
Flay xnop, To he coHa xHcennna pearoxaTH c xpegom (nod jeHHaxnaul CaCO 3  2HC1 = CaCl2 + CO2  t + H20), ;lox he ce ximoxnoPacra Harm-mai:tam y 
pacrsopy. Axo ce peaxamoHa caleina nomprxe gecranagHjX, y npumarnom cygy 
go6Hhe ce pa36namex pacrsop HOC1. 

Homo je HOC1 cna6o nocrojaHo jegnmeme, oiia cue cnopo passame qax 
H y Taxo pa36nmeHHm pacTBopHMa. Conn minoxnopacre ialcenitHe Ha3HBajy ce 
xHnoxnopHTHm a. Cama HOC1 xao HibeHe CORA Hpno cy j a a oxc H-gauHoHa cpeAcTBa. 

rIpatcrwma meroAa 3a Ho6Hjame xHnoxnoptura 3acHosaHa je Ha Hocopifinhemy 
nomeHyre pesepousle peaxaHje H3mehy xnopa H soHe. Ilaurro o6e marepHje Ha 
HecHoj crpaaH jegHatnme — HC1 H HOC1 —• gajy y pacTsopy joHe 1-1•, a o6a 
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C12  + Ca(OH)2  = Ca + H2O 
OCI 

<C1 

§ 2..XAop 	 183 

nonama npon3Boga — Cl2  H H2O — ne c-rBapajy ramie lone (Tatainje, cxopo 
ne crsapajy), TO ce mosice pasnoresca nomepurti ygecuo, Be3yjyhif jone H 

OBo ce biotite najnpocritje H3BeCTH, IWO ynecego y pealcusony mealy limy 
aimaintjy. Mum lie ce join! H yxonaxo ce 6ygy crBapann, ogrdax BemfBarn 
ca joint= OH' y negmocoBane monexyne Boge, TO lie ce paBiforettcs npaxrwmo 
nomepinu cacimm ygectio. Ymimajylut, nanpngep, KOH, HMaheMo 

C12  + H2O ± HOC1 + HC1 
HOC1 + HC1 + 2KOH KOC1 + KC1 + 2H20 

Iunl yonuire y3es: C12  + 2KOH = KOC1 + KC1 + H2O • -T 

Kao pe3yarar peataufje xnopa c pacraopom anxannja go6ifja ce, npema Tome, 
cmenia corns xnnoxnopacre n cone faicennne. OBa peatufxja nma Beinnuf Tex-
inrtuun 3natiaj, nourro go6mjetut pacrBop Knnoxmoptira HMa jaxe oicafganmone 
oco6Infe H Atiforo ce npardemyje 3a 6enewe mamma (nagystufx, H =Realm) H 
xam ie. 16,17 

Aejcalog xnopa se jeBrutufjy 6a3y — Ca(OH) 2  („ranietuf xpeq") — crisps 
ce T3B. xnoptuf Rpm Pealcusja ce mum npn6nwuctio 1131383.11TH jeguatinnom: 

ripema R0j0j je xnopun xpeq memosnra co cone it xnnoxnopacrepicensse. 
X.nopmf xpeq je 6eo npax, xoje xma jaxe oxciagainfone oco6nne. OH ce npn-

inewyje y 3tiartim Ronwitniama 3a 6enewe H ge3tin(4etainjy, a capful Taxobe 
Rao jegan og maim= ger a3arop a, Tj. gareptije 3a punurasame 6ojtinx 
orposa. 18,19  

Cno6ogna intrioxnopacra micentina mosce ga nperpruf y pacrBomtpa pa-
3Jm'niTa Tnna npomena, Hole Tow ne3astictio jegna og gpyre, H 3irro ce-manisaly 
ilapanemium peaxusjama: 

1) HOC1 = HC1 + 0 
2) 2H0C1 = H2O + C120 
3) 3HOC1 = 2HC1 + HC1O3  

CBH OBH riponeca gory ga Texy jegnospegeno, WM Immo= penarume 6p3nne 

jam) 3amice og nocrojehmx ycnosa. Axo ce osti =gene, go= ce nocnthii, ga 
nperBapawe Hue canto y jegnom npamiy. 

ion gejc-rsom /nipeicrite cynxieBe csernocrn pasnarame xnnoxnopacre mice-
nmie lute npawripitio go xpaja no n p B o j jegnautuf. Hcro raico nne ono y 
nplicycrsy maTepitja xoje nano Be3yjy KHCe0IIHK, a Taxote H y npticycrBy HeICHX 

icarann3aropa (nanpngep, cone xo6arrra)." 

IIpx paaaarawy no gpyrom rimy go5nja ce racomfr npogyicr — xi:0pm°- 

tioxcud (020). Osa peaxusja sue npereufflo y npncycrsy mareptija, xoje ony-
snmajy Bogy (ifariptimep CaC12). Xnopmonoxcng je excnno3xsan mpxo sir rac, 
MHpnca CJIHT1H01-  xnopy. Hpit gejcrsy C120 Ha Bogy crsitpa ce HOC1, Tj. X.8013- 

moHoicam je anximptig xnnoxnopacre futcennife. 21•22 

Pacnagawe HOC1 no T p e Ii e M rimy napoturro nano sue npit 3arpeBathy. 
36or Tora ce gejcrBo xnopa Ha 3 a r p e j anti pacTsop 6a3e n3paucaBa 36Hp- 
noM jegnatimom: 

3C12  + 6KOH = KC1O3  + 5KC1 + 3H20 
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Ca. 138. Pacrsopnanocr He-
nepanopaTa (Mon na =-

Tap 11,0) 

184 	 VII. deo= epytia iiepuoataie .cuoreema 

IIpoH3BogB peaKr.Wje cy KCl H xamjymoBa co xnopue KHCerume (HC103). Homo 
ce oBa co num pacTBapa y xnamoj Bow, TO Ce npH x.n4eiby Texmocm oxa 
TaJIMICH. 

Cno6ogna HC103  mom nocrojaTH canto y pacrsopy H jaxa je x H c e-
n IlHa, ruicocosaHa 11p116JODKHO .y HCTOM TaKBOM cTen Hy Ka0 HC1 11 H NO3 

 JegHospemeHo, oHa je Beoma eHeprH u H o OKCH anHoHo cpescrso. 
Ibex aRxxsipHg je Heno3HaT. 

CynpoTHo cno6ogHoj HC103, seHe CO= nopaT H) He nonamajy ce 
Y PacrsopHma Rao oxcltrIalillona cpegcrsa. Behnsa O 11X je 6e36ojHa (Rao g 
cama HC103) 11 Ao6po ce pacTsapajy y BOJAH. CBH cy j o orposHH. 23-23  

IlpH mrpesamy KC103  go 356°  OH ce foist, a oxo 	° notunbe ga ce pa- 
name npH gemy meroso pacnagame mom HhH y Asa npassa: 

1) 4KC103  = 4KC1 4- 602  + 52 tacaA 
2) 4KC103  == 3KC104  KC1 ± 71 ;ma,: 

Peatamja Texze nperewHo no npsom THny y nplicycrsy 
cn.) no gpyrome — y merosom oTcycrsy. KanHjym 
ce crsapa npH pacnagamy no Apyrome THny Rpm ce mano 
mome ga ce naxo ormojki os, xanHjyhoopHga. 2  

,aejcrsom KoHgempoome cymnopHe KHCeJIIIIIC Ha K Hjymnepx.nopaT mome 
ce go6HTH cno6orma isepxAopia Kucernota (HC104), 6e36 jHa, Ha sangyxy jaxo 
nyupwrsa TenHocr. Homo nog cmamemm npHTHcxom C10 4  gecranknue 6e3 
pasnarama To ce mowe naxo. ingsojprra H3 peaxu,HoHe c wine: 

KC104  ± H2 SO4 7(---)-  KH SO4  --I- HC104  

Bemorma HC104  cna6o je nocrojaHa H Hexag excnnbgyje npocro npH cra-
jamy-, mOyTHm meHH sogeHH pacrsopH cy nornyHo nocroiam. Kao oxcHga-

nHoHo cpegcTs o, HC104  mHoro matbe aRTHsHa 
Hero HC103  H y pan6nancemm pacrsopHma npaxTHImo 
He poxanyje oxcHsau,HoHe oco6HSe. Hanpargs Knee-
J1 11H C x a csojcrsa cy xog rs4 HeO6Hx1H0 jaxa: oHa 
je Hajjama oA csnx (-tonna xHcenHHa. 

o' 	Cons HC104 , ca mano Hsy eTaxa (c.a.... 138), Bp.ao 
cy naxo pacrsopamse y sogH. MHore oA HAM ce 
Ao6po pacTsapajy Taxoe y oprauctaim pacrsapaqHma 
(anxoxony H CR.). Kao H caida toicemnia sehHHa 
nepxnopaTa je 6e.36ojHa. 39-31  

IlpH narpesamy creme nepxnopHe Tuicenme H 
amomptiga cbocstopHe xHce.nme (• 205) secnunnue 
6e36ojHa ymacra Te41HOCT, auxuapaa feepx.aoplie KU: mune, 
RojH HacTaje npema peaRnHjli: 

2HC104  + P205  = 2H103  + C1207  

Maga npH jaxom 3arpeomby (H og ygapa) C1207  excnnosYje, Hum je OH mHoro 
nocrojamjn Hero C120. Aejcrsom ,  sone Ha mera =ram ce crsapa nepxsopHa 
xxcensHa. 32- 3 4  

Maga cmo seh ganH HasHse nojegmmx xHceomitmix mcenxna s eons 
xnopa• Huai( je xopHcHo cTastrrx Hx jegaH nopej gpyror, YlosygyjyhH Ty j0111 H 
cna6o nocrojany xncenHHy HC10 2 . 

aTanllnaroPa (Mn02 
 epxnopaT, xoja 

acrsapa y BOAR x crora 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 2. Xnop 185 

KHcemuia cDopmyna 	Ha3HB coin; 

X.HnoxnopHTH 
XJ10pHTH 

XnopaTH 
Ilepanopam 

Ximoxnopacra 
Xnopacra 	 
XnopHa 	 
IlepanopHa 

HOC1 
HC103 

 HC103 
 HC10, 

OrpYRTYPHe cDopmyne cBe tiergpx xncenme m3rneXtaiY onaxo: 

O 

	

O 	 II 
H—O—C1 	 H—O—C1( 	H—O—C1=.0 

	

NO 	- 	II 
0 

Kao IIITO ce H3 OBHX 4)opMyna Bunn, BalIeHTHOCT xnopa y nomexymm KHCeIIHHaMa 

melba ce no perry: +1, +3, + 5, + 7. 
Axo ynopegmmo oco6nne xnceoHntumx xxcentnia xnopa jegxe c npyrxm 

no najsmamjvim H,MXOBHM XeMHCHHM ocoaniama — KHCeJIOCT H oxcxnauxoxe 

£11(THBHOCTH — goathemo osy cxeMy: 

rIonehmbe ancenocm 

HOCI HC102  HC1O3  HC1O4  

lionehmbe oxcHnauHoHe axImmorm 

Kncenocr ce npema TOM Melba cynparno oxcxnannonoj axTmmocrn, la* je THM 
seha, urro je maibe nocrojana nocmaTpana xnceniia. ,Itcxcra, xonoxnopacra 

mopacra xxceanna riocToje canto y pa36na)Renvim parsoplima, xonnewrpanxjy 
xnopne xncenme moryhe je OBeCTM Bel -; go 40%, a nepx.nopna je no3naira H y 
6e3songom cramy. IlpBe Tpn xnceninie y pacrBopmma ce nocreneno pa3noxy, 
a nepxnopna, nax, no THM MCTMM ycnoBnma mowe ;la ce tlysa maxonxxo gyro. 
Ogrosapajyhe COMM o6nqxo cy 3HaTHO nocTojannje on CJI060JIIIIIX•micentuda, anx 
tbxxoBa penamsna nocrojanocr je npx6nm>uno lira Talcsaxao H nocirojaxocr 

xxcenma. 3 ' 

gonyse 

1) Pacrojalbe Hameby jearpa y monexyny C l, 113HOCH 1,98A. Tepmwma XmouHjawija 

npema jennalumH C1,+58 arcan2C1 nocraje nprimema Tex ono 1200° . Y Telmom cran,y xnop 
Hma cneH. Tent. 1,4. 143 BoneHor pacrnopa nacHheHor Ha 0 ° , Hannaja ce ncytixacrH xpxcrano-

=wax C12 .8H20. 3HaTHo Tone (oxo merimm nyra) Hero y nonx pacrBapa ce anop y nacHlieHom 
pacrnopy NaC1 xojH ce naTo H nonecHo mon(e HcaopmcmTH 3a cxyrubmbe mops Haling Tetmocni. 
HajnorommjH opraHcan pacrnapam aa pag C 1LHM je yrubeHTeTpaanoptm (CC14) Ha xojH xnop 

xemmacH He nejernyje. 
2) Kpajme nonpuTeHa ammenypainija cno6onHor xnopa y Baanyay y HH.nycrpHouna 

npenyaehHma je 0,001 mg 1. Earubeibe y armoccbepH Ho* cajpHa1 0,01% xnopa H swum, 6p3o 
A0Bong no Tenmor o6ozeiba. Kao 3Hax jaxor Tposalba jaBma ce MynaH KaIllaJb. Ham-PM:IP-nom 
je HeorixonHo npe cnera o6e36e,m4TH noTnyHH mHp; Taxobe je xopHcHo ymicalbe tmcror xHceomma. 
Xpomitmo Tponmbe xnopom y manHm Rongeirrpagnjama H3a3HBa nenexxacTy 6ojy Jams, 6onecr 
6poHxHje, jaxo mpumnibethe H npenpemeHy crapocT. Yjenuo c TRH ynticalbe spno MaJIHX xoninuma 

xnopa noxanano ce Ao6po npH netteiby mijannne. 

3) Cpoacrno xnopa (aHanorHo x Apyrux xanoreHa) npema enexrpoHy me= ce HapanynaTH 
nomohy peammja crnapaiba anopHna npema Ao jentumm cTanHjymxma. Hanpwdep aa NaC1 

Immo: 
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186 	 VII. Cedma zpytio tiepuoMor cuciiex4 

1) [Na] (Na) — 26 lam (TonnoTa cy6mu 
2) 1 /2  (C12) = (Cl).— 29 mu (TonnoTa pscolmjannje) 
3) (Na) = (Na+)+ e — 118 loam (eftepritja jommagmje) 
4) (C1) e = 	+ X 'man (TpameHo cponcTiso npe enexTp0HY) 
5) (Na+) + (Cl—) = [NaC1) + 183 man (eHeprsija xpH 	e pemeTne) 

Yxynsio : [Na] + 't2(C12)=---  [NaCI]+ (X+ 183 — 118 — — 26) icKaA 

C jspyre crpasse, HenocpenHo excnepHmeirransw onpehena TonnoTa =samba NaCI H3 
enemeHaTa jernsaxa je:` [Na]+ 1  2(C11)-= [NaCI]+98 locaA lipema Tome no Xecosom .3ascomy, 
X+183 — 118 — 29 — 26=98, °name je X=88 lawn. Ilpoce o ce H.3 pe3yartra mums= 
patlyHa so 2IH3 pa3.TmmHnui xnopmsa no6Hja na je spensocT cpon Xj10pa meats eXCICIp0Hy 
jc,rmaxa 85 taccm. 

4) Xnop H icbnyop nejcrsyjy jenall Ha gpyrH canto npH 
200° . 110,11 THM YCJIOBHMa c Hansajalbem TOMIOTC (12 KNO.41.110.4) 
— 154°, T. x. — 10,1°), a axo ce 3arpeje c BHMKOM ilmyopa mom 
(T. T. — 83° , T. K. +le). Oso jejwmelbe je Taxohe er3oTepmHo (To 
28 KicaAlAion). 06e maTePHje onsHxyjy ce csojom H3y3eTHO BHCOKO 
Hap011HTO je oHa Bernina Eon CIF 3 , y 4HjHM ce napama, HanpftmeP., 

Baby Ramon c.hteme =HU 
pa ce 6e...36ohm CIF (T. T. 

Xi cc 406Hje 6e36ohni C1F3 
OTa CTBapalba 143 elleMeHaTa 
peaKIMOHOM CHOCO6H0Mhy. 

c-raxneHa ByHa °max 3anai2 

Cn. 139. CxeMa nocrpojelba 3a cHHTe3y HC1 Ca. 140. Cxemii mexamisme nehH aa no6H- 
jame HC1 

cama on ce6e. Cxopo Hero roam) esseprmuso nejcrsyje ox H Ha ma pHje lc* cycame HO ,406H 
— 

H3BitHpesso nocTojaHe, MO MgO, CaO, Al203 H T. c.a. Hon= CIF nano oTnyurra it nyop H Ha 
o6HTumm TehtnepaTypama H nourro Bell not Heurro nosmnesnim up cxom npena3H y Texmocr, 
TO ce OH 3rOJAHO monce ;la HC.KOpHCTH 3a TpaHcnopTosame 4myop 

5) OlturnenHo je na 6H ce =Rau naT y rnaBHom Texcry mora npemusym, axo 6H ymecro 
Tpeher ctanHjyma Texna peanamja: H+C1=HCI. TaRBa morytmo smje HcmsysseHa ana je 
BepoBansohy ocTsapema oBe peaxusje Bpno mama, jep je scomsexTpa a aToMa H3BasspenHo mans 
y nopehesny c HoHgesupannjom monexyna H crora cy HecpambeHo Be H3rnenst na he ce gorogani cynap cBaxor on aroma c monexynnma Apyror enemeHTa, Hero cynap o6a aToma jenass c npyrksm. 
C npyre crpaHe paxiyHH H3BeneHH .  Ha ocHoBy excnepHmeuransum no' aTaxa, noxaayjy, xi ce max 
H ups cyjgapy o6a aroma Hecrnapa mehy smsma ms sonanexa ysex je 'bent e; HacynpoT, npoueHaT 
ycnennmx cyaapa je awl° maim (B. IV § 1 non. 16). 113 HCTIM THX p Ora mama cc peTKO ripe-
RH,Hajy ycnen peaxusje: C1+CI=C1 2  H H+H=H2 . HanpHmep, noc.rnernba peals:Aida 9 nemaaa 
y racomsToj clews canto jenHom Ha CBaKH MHJMOH cynapa. 

„Bernina BehHHa peammja, ano ce &mune paamoTpe, jecy naHigasse peasamje" (H. H. Ce-
meHoB). ()Bo meem ycnonmaBa oTcryname HrnxoBe crBapHe monescynapHocns on oHe xoja on-
roBapa Hajnpocusjoj 36HpHoj jenHassinm; HanpnMep, ornenom onpebe a 6HmonexynapHa peammja IT  

 
cTBapasba Bone H3 enemenara ycnoBrnessa je ynpaBo mmos e 	nasma ism xapanTepom: Holleran manna naje pernansja 11 2+02 =20H, nocne merenaHan ce palms no emahsa OH-FH2=H20-FH, H+02 =0H+0, 0-1-.H2=0H+H HT,a. 

6) 3a Texmumy cimTe3y HC1 capful asapaTypa cxemaTcms np a3aHa Ha cal. 139. limn° 
ce y notterny 3anann cmema xnopa H Bonomma, oHa npo,nymasa 	ropes mispimm nnamenom cTBapajyhn X.110p0130,1:401MK. OBaj 3aTRM nponam xpo3 nBe ancop oHe Roam; y nojuma ra 
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§ 2, Xnop 
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Bona ancop6yje. Y cncremy je Hcxopllinhell npimwm npernawroxa Tj. cynpoTHH npitBan xpeTalla 
raca H Tetillocm, KojH o6e36ehyje nornyny ancopnunjy HC1 H no3Boiba3a ga ce Iwo npollec 
cripoBoura KOHTHHyaJIHO. 

7) rnasHn neo meualuttnce nehH noxa3aHe Ha cn. 140 3a go6Hjillbe HC1 CaCTOill ce B3 
rBo3neHe nehme A, koja ce ca CBHX CrpaHa rpeje BpenHat racosHma, xojii riona3e H3 no/Falling B. 
YHyrpa y nehugH narano ce oxpehe memanaca B, 'mje cy rpa6me Two nogemeHe ;la oHe Tepajy 
macy xoja pearyje on Hemrpa nehmie (me Hajnpe nona3e nonamle maTepHje) Ka ibeinim Kpajemata. 
143nBojeina X.H0130BOAOHMK nocne rallinheiba on npaunnie H xnaheiba, xBaTa ce y BogH, a crBo-
pont NaaSO4  nags y 6yHxep r (oganne ce TosapH Ha BaroHeTe). Hell pagH xonTErnyainio H 
'wept= 3a 24 Baca Hexoninco ToHa NaCI. 

8) C Teopiajcne crpaHe 3aHHALTbHBa je merona no6njaiba •uxoporiogoinma nponyurrameat 
cmeme xnopa H BoneHe nape xpo3 woj ycHjaHor yr3ba. Peamllija nog THM ycnosHma retie no 
jeimatunne: 2C12+2H2O+C=4HCI-FCO 2 +69 xxan. Hourro je 0Ha jano ex3crrepata, nogpmama 
yran. y ycHjaHom craiby Ha parayH cBoje TonnoTe. OBa ce me Toga npaxruraHo mano npnMelbyje 
jep no6Hjelill EIJUOHHH xnopoBonotiliK jaKo pa3jega genose anapaType. 

9) Monexyn HC1 onapairrepHcaH je pacrojall.em je3rpa d (HCI) = 1,28 A, eneprujou 
Be3e 103 town H 740001bH0 143paMeHOM nonapHonEhy (pagganama AHTIOHa 0,22 A). 110,4 HpHTHC/COM 
OA OHO 70 ati4 XJ10p0B0,110HHH npenasH y TemlocT Beh Ha 06HuHoj TemnepaTypH H CJIHMHO xnopy 
mono na ce TpaHcnopTyje no mecra ynoTpe6e y =minimum 6ougma. Pa3nartube HCI H2 enemewre 
norambe na  6HBa npnMeTBo Tex H3Han 1500°  

10) Pealullija y racHoj cle3H n,pema jegnalunm 0 2 -1-4HCIV.-2H20+2C12+27 town je 
peEiepcHBHa. Hcnog 600°  ll.eHa pasHoTe>na nomepeHa je ygec:Ho, H3Hag 600°  — yneao. Ha Toj 
peaxinijia 6nna je aacHoBaHa meToga, Koja cc paHnje mecro npnMeH,HBaJIa 3a TeXHHMHO go6Hiame 
xnopa: nponyunalbem cueme HC! H Bawyxa npexo 3arpejaHor icarainhaTopa no 450 °  (a36ecr 
HaKBanieli pacmopom CuC1 2) ycneBano je na ce nocrnrue npnHoc y xnopy ono 70 % og Teoptijmor. 

II) Kpallbe gonyurreHa noHHeHTpanHja x.noposonomma y Ba3nyxy HilltycrpHoulx npeny-
aeha H3HOCH 0,01 Alt n. Beh 0,05 rae/.4 6p3o H3a3HBajy Hagpainaj y Hocy H FYWH, npo6age y rpy-
mama, apomynnocr H cymerbe y rpny. HpH xpommHom TpoBalby IberOBHM manHm nomeiripagrajama 
HaporanTo czpanajy 3y6H, raHja rneI 6p3o nponaga. 

12) npH6HHHOM nponenTHH canpmaj HCI y BoneHom pacrBopy nano je Hahn, axo ce 
ca 2 nomHollaa 6poj pa3nomarannx Hinbapa kberose cneuratiniraHe lemome. HanpHmep, npH cnenH-
4HOTHOj TeHCHHH 1,19 nponeHTHH cagpllcaj jeilliax je 19 x 2=38%. Hpema some H o6pHyro,.3Hajyhm 
nponeHTHH cagpllcaj HCI y coHoj xiacenHHH Hexe jarame, moryhe je npH6nEllicHo oneHHTH H 
rbeny crienintnaraHy Tommy. 

13) CJIH4HO HF xnoporcogoinm rpagai c Ronom aseoTponily cmenly, • OBa 'myna no 
o6HraHnm npwrnwom Ha 110 °  H cagp>KH 20,2% HCI. Meiblubem normcKa meiba ce x IbCH cacras 
oBaxo: 

Hpwrricax (,u€) 	  50 150 500 760 1000 2500 
Cagpmaj HC! (%) 	 23,4 22,5 20,9 20,2 19,7 18,0 

14) HpH jaxom xnahelby B1:010 HOHLICHTp0BaHME Bono-nix pacrsopa xnoporcogomixa, 
mory ce H3 HAM H3ABOiHTH HpliCT/LTIOXH,HpaTH HC1 ca 3,2 H 1 monexynom H2O, no* ce TOM 
paanawylua ce Ha — 25 °  ones. — 18° , wax. — 15° . C TeraHHm xnopom x.noposonoHwx ,gage MOJIC-
Rynczca jegmbelba cacraBa: C1 2 .2HC1 n C12•11C1, HOW ce Tone Ha — 121 0  ones. — 115 . 

15) CoHa maceninia Hana3H ce y inenygaraHom cony (ono 0,5%) n Hrpa Ballow ynory, 
jep noTnomaace Bapelbe xpane H y6Hja pawnturre 3apa3He 6axTepHje (Honepe, THclayca um.). 
Ano oBe gocnejy y )Kenygan 3ajercHo ca Behom xonmumom sole, To 36or pa36naweiba pacrBopa 
HCI one ollcHBeI1 H3a3HHajy 6onecT y oprama3my. Crora je 3a Bpeme anti:mm.0e Hapolorro onacHa 
HexyBaHa Bona. IlosnineHa nomleHTpanHia HCI y 'imam oceha ce xao „ropytullua", Koja ce 
oTcrpaibyje manom xonnxinHom NaHCO 3  nnH MgO. O6paTHo, npH Hegosoiblioj noHnenTpauraja 
xHcenzine ›nemigatinor coxa npomacyje ce pa36nameli pacrEsop HC1. 

16) Ycnen Tom nrro je xunoxnopacra KHcenima Bpno cna6a K=3.10 -8) Qua ce Ha maim-
Hama HarambeHllm pacrnopom mnoxicapHTa, geinamnxtHo HllgBaja nog Aejcrsom yribeHgnomina 
H3 Ba3nyxa: Na0C1-1-0O2 -1-H207-±NaHCO3 -EHOCI. Benethe ce 3acHilsa Ha oxcizganHjH xHno-
xnopacrom HHCCHHHOM 'pa3IIHMHTHX irpnaBurrinia Ha maHnHama. nOLUTO npncycTBo NaC1 npH 
6eibeiby He ninon'', To ce npllmeibyje gnpeRTHo pacrBop go6njen nejerBom xnopa Ha anKanHje. 
Taj pacrsop ce germ Ha3HBa wasencxa Bona". Y clia6pnKama Texcllana H xapmje oHa ee•o6nraHo 
go6Hja enexTponH3om pacrsopa NaC1 6e3 niljadiparme. HpH Tome ce "Ipso crBapajy NaOH 
Cl„ xojH pearyjyhn jegaH c gpyrmai gajy onaBencxy Bogy". Howe 6enelba ca iboM Heornionaio 
je Bpno 6pInicEHBo HcnpaTH mainme, jep 6H HX simian NaOCI nocTeneHo pa3jeo. 

17) KpHCTa.THH4 X1HOX.10pHT HaTpHjyma mome ce gO6HTH HcTepaBalbem Bone H3 iberoBor 
pacrnopa no cmarbemam HpHTHCHOM. OH ce Hgallaja y Bum HPHCTaHOXH,apaTa Na0C1.5H2O, 
xoja nano npenam y NaOCI•H 20. Osa ce co npH 3arpercalby Ha 70 °  paanallm c excnnoanjom. 

18) Ha Ba3nyxy ce xnopHH xpera nocTeneHo paanallce yrnaimom no ienHatullui: 2CaCI(OCI) 
-FCO2=CaC12 +CaCO3 -FC120. Hpn neicmy cone Kkice.nmie n3nBaja ce xnop: Ca (C1) 
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188 	 VII. Cedma epytia fiepuoduoz cuaema 

+2HCI=Cla2 +H20-1-C12, Ono ce Raman notopmukyje 3a merono no6njan.e; xnomm xpeq 
ce nomema c nmcom H H3 go6Hjene mace topmnpahr ce noun, KojHMr ce Hanyag anapar 311 
6Hjame raca (a. en. 69). KBaJniTer x.nopncr npetia nem ce 06mm o HOJIHWHH x.nopa icoin ce 
ingnaja flog nejazom cone KHcesume. ,1106poj l'prosanHoj span n 116JIMRHO cnronapa cacTaB 
3Ca(C1)OCI•Ca(OH)2•XH20 H CaJAPHOrt „HIECTEIBHOT" (Tj. HOjit ce AnHaja HOTA AejCTBOM CAM 
xHcennHe) mope Ao 35 remunicxxx nponenara. 

19) 3a )1o6Hjaise xnopHor 'Tema 'ache xotinempaitHje, Ho; ce yrnasnom cars* H3 ' 
icaminjymxturminopHra [Ca(0C1) 2 ] tcnoposaisy ce nogspratia He cys Ca(014) 2  sell sberosit cy-
cneH3Hja y manoj maxim& sone. Ha 30 °  peatinHje HAe yrnasHo no jeMatuatut 

2Ca(OH)2 +2C12 =--Ca(0C1)2 -1-CaC12 -1-2H20+5 

npH tiemy ce nemum Heo crsopeaor Ca(0C1) 2  H3gsaja y sway canto 
ite4eLba go6Hjeim H OCyLlICHH TeXHIVEHCH npoH3so,g cazoncH 45-70° 
rormio nornyHo pacrsapa, :g0K o6Htian xnopmi xpeti gaje 06H 

20) Ilpti 3arpesaisy jaxor pacrsopa xnopHor xpeqa y upitcy 
pacnaga no jegHanHnn: 2Ca(C1)0CI = 2CaC1 2+02+26 KKan. Osa 
pinuhyje 3a na6opaTopm:xo go6Hjaise Rucemmxa. 

21) Moneityn C120 ognincyje ce rpoyrnacrom crpytcrypom 
H nonapHomhy (xyHuma gHHOJIS 0,16A, Hpema htepen,nma y paCTBo 
npeTHapa y upseHo-mpHy TetIHOCT (T. T. 	121° , T. H. +2c). Haj3ro 
xnopa Ha cseace cranomeH rya oxcHg muse, xnaAchia osaj apes 
jegHatimm 

local 

Hpncrannor morn. HOC= 
am:tumor x iOpa. Bona ra 
Tamar Ca(OH)s. ' 
y xo6turronnx coal! OH ce 

ce peammja Kancan nom- 

(d(C10)---1;70A, a=111 °) 
). Xnopmonoicom ce -max° 

je je go6HTH ra gejcrsom 
. Peammja retie npema 

2Hg0+2C12 = C1Hg0HgC1-1- C1 20 + 16 •10414 

Excnno3Hja TenHor xnopmoHouctula noneHaH ce mmHg Heti npH 
cYlla y ,Hpyru, a racosmor npH 3arpesaiby iuu 	gograpy ca 3anan. 
C pacnagmbem C120 Ha enemeirre H C n3nHajan.em Henme KOJIWWI 
+02+36 Rican. 

pecHniusy Hcror H3 jegnor 
'rIBHM marepHjam,a. Om retie 
e Tormore: 2010=202+ 

22) 3a go6mjalbe mamni Komatima talcum pacrsopa minoicaopacre micemme 3rogHo je 
yBOARTH mop (ant He y BHLUKy) y cycneB3Hjy HOMHHOT •olcoma y yrmemerpatinozmgy. 143 
Hacranor pacrsopa, C120 ce excrpaxyje sogom. Oxnateisem jai= sogemix pacrsopa C1 20 
mome Aa ce go6iaje xpticranoximpar minoxnopacre miceinine camiasa HOC1.2H 20. 

23) OA COBB xnopne micemme npaicnatnio je Hajsmiumjn $C10 3, HojH ce npHmethyje 
y HintycrpHjH HODHHIA3, 3a impagy CHrHaHHHX paxera HTH. Y sogH 'MIRO paCTBORH.HH NaC103 

 0,1AJUF4H0 je cpe,ricrso 3a yHHurrariaise HOpOBH (Ha Mene3mMitaim Hacrumma irrit.)• 
eomax urro ce Hcxopmu- 

riatmo nogpmasa ropeH,e. 
ccbopom, mehepom HT,g.) 

moneicyn KC103  crsapajy 
6H cc TO m36erno, 

0/Ay, KO;a CaHrOtal CyCTIeH-
20 +195 '<Kan. ',go6Hjenm 

pacraop nomerna ce 3BTHM ca eximmaneirmom KOSIHMHHONi zsrtijyMx upKAa, Hp" Henry ce ycneg 
.imory6e H3MeHe crsapa KC10 3  H CaC12 . Ka.majyhmnopar mome na a go6Hje Taxote enexrpo-
AH3OM spyher pacrsopa KC1. JoH CI03, gojH ce y xnopary Hans H, HMa o6nlix rpoyrnacre 
mapamage [d(C10)=1548, h=0,49A]. 

25)• Pacrsop xnopHe micenmie o6Htmo ce go6Hja gejersoM pa36nameHe 14 2SO4  Ha 
Ba(C103)2 . flocne Hebeiba og Tanora BaSO 4, moryhe je ynapasaibem Ha mamma Temneparypama 
(y saxyymy) HOHIAeHTp0BaTH pacrHop Ho HpH6JIHHCHO 40% cagpmaja HCI03 . ,Ito6mjeila rycra 
6e36ojHa TEIVIOCT npH 3arpesaisy npexo 40°  pa3name ce excnno3m3H0. Tams pacrnop ognimyje 
ce TOHHHO jaxo impaticemim oxcHgantiomim oco6HHama, ga ce tcapriijs, Bars H T. CH. not gomapy 
C IBHM 3anane. Pa36nameHHjH pacrsopii HC10 3  no o6Htat3ara ycnosiMa npHmititio cy nocrojaHH. 
Kaga ce jaico oxnage nocrajy rycm n ciapynacrn, aim Hemory ga Rpm:Tammy. 

26) 3arpesaisem go 60°  cna6o osnameHe mune KCIO 3  H micanHe mice-name (H 2C.204) 
no peammja 

4-92 f +1-12o+2c02  t 2KC103 4-H2C204=K2CO3 - 

crsapa ce 3eneimacro ncyr xnopatioiccua, Ho* ce npH xnatemy Hcnog 	srynnsasa y zipseno 
mpxy TV-MOCT H mo)Re ce na TEO HaMHH H3JABOJH 0,r( yrsbemmoxcHga. 0)13BHO je 6Ho npegnomeH 
Hawn 3a no6Hjaise C102  3acHoHaH Ha peaminjH 2KC10 3 -1-K2S203  2K2SO4+02 +2C102  Koja 
ce H3B0/AH y ripiicycrsy cymnopHe ticum= Ha Temneparypama He H3H 50° . Y nocHenme speme 
xnopogrioxam notarise ga Hana3H Henocpegno ripaxnatury upameity 1 (3a 6eneibe mm.). • 

11pH 3arpesaiby, xanHjymx.nopar cpa3mepHo natio °Timms 
hyje 3a go6Hjaise °nor y na6oparopitjm. Hcronmeim KCIO 3  exej 
Hserona cmeina ca marepHjama xi* ce natio oxcHmauly (cymnopom, 
excnnogyje og ygapa. 

24) Houma ce npH peamiHM nomeHyroj y rnasHom Texcry Ha' 
5 monexyna KC1, 3Harati geo cpa3mepHo cxynor KOH Tpouni ce y3an  
Hajnpe ce Ham= Ca(C10,) 2, nponyurrajyhH y3 3arpesaise xnop xpo3 
gosan ramekin Xpeti: 6Ca(OH) 2 +6C12 =5CaC12 +Ca(C10 3)2+6 
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§ 2. Xnop 	 189 

Monexyn C102  ognancyje ce crpvcrypom [d(C10)=- 1,49A, tx=1171 H gyucamom gamona 
0,35A (npema meposy y pacrsopy). Y inaperom crarsy 'impla° nag rpama Haparmacro-upseHe 
it-pm-ram (T. T. — 59°). Fycirma Hneromax napa ogroBapa jegHocraBHoj chopmyma. Kao jaxo 
emaorepmHo (TOILTIOTa crnapama — 27 KKaA) H Beoma HenocrajaHo jegmberse, Knoppuoscrag 
earepraputo excrurogyje npra 3arperamsy 113TH y gompy ca marepHjama, xoje mory ga ce oxcapptury. 
X.nopgHoxclark go6po ce pacmapa y Boma, Poja ra cacmam cnopo paanauce. 

27) Pearaanja Hamehy C10 2  H F2, jaxo pa36namemax Ba3gyxom, y crporo ogpeheHom op;Hocy 
Bogor cratapmsy 6e36opror racomaTor jenansetsa cacraBa FC10 2  (T. T. — 115° , T. x. — 6°). 

28) peamarajra C10 2  c pacTsopom 6a3e naxo ce crBapajy corm gBejy macemma T LnopHe 
znopaciiie: 2C102 +2KOH=KC103 +KC102+H20. 

OrmojeHo og xnopHe moryhe je go6HTH xnopacry Placer -rimy npexo ahem 6apHjymorre 
coma no jegHaumm: 

Ba02 + 2C102 = Ba (C10 2)2  + 02 m Ba (C10 2)2 + H2S 04= BaS 04 4. + 2HC102  

Cna6o nocrojana xnopacra macemma (K=5.10-3) no3Hara je canto y pa36naucemam pa-
crnoptama, K0j14 ce irpH crajamny Bp310 6P30 pa3naucy. ibeHe Comm (x JI OpHT H,, no npaimury, 

cy 6e36ojne H ca 143y3emom AgC10 2 (1,7 gr/1) n Pb(C10 2)2 (0,35 gr/1 npH 0°) go6po ce pacmapajy 

y scipm. 3a paarumy Og manox.noprara OHM ce ogramyjy neoma Hapaucemam OHCHJjaL040HHM OCO6H-

mama canto y macenoj cpegrama. C gpyre crpaHe, no gejc-mom KMnO 4  x.nopHTH ce gory oxcHmr-
cam go x.nopara. Horpe6Ho je yxa3aTH Ha mory•HocT crBaparsa Hermx xnoprara Him Henocpegarom 
rteicTray ogronapajyhtax merana (Hanpramep Ni) Ha pacrarop C10 2 . Y trupc.Tom crarsy mHore coma 

HC1O2  naxo excnnogyjy npu 3arperaarsy H3H ygapy. Hpenaparia xojta cagpse NaC1O 2  Hana3e 
npnMeny y Texcraumoj usgycrpHjat (3a 6enerse 'mamma). 

29) Hepxnopar xamajyma nprameabyje ce 3a cnpambarbe Heim excnnommmax . maTepHja. 

Ha 610°  OH ce Tonal H jegHoripemeHo notunbe ga ce pa3name no jegHaumna: KC10 4+8 xxaAL--- 

Y Texmam ce KC104  go6Hja o6mmo enexrponmom pacrnopa KC10 2 . Peammja 

age no c:xemm: KC10 3+H20=H2  (xaroga)+KC10 4  (aHoga). 

30) Hpat gecTarnamajra pa36naucemax pacTBopa HC104  y 'Tommy npenama Bops, samm 

pa36nauceHa Juicer-num H Ha xpajy Ha 203°  notarise ga geenanume a3eorporma cmema lc* cagpuot 

72% HCIO4 . burro ce oHa pa3nasice npx urbymarsy, gecnanaumjy HCIO 4  je 6o be H3BOAHTH 

y sartyymy (nog nprrnacHom og 20 mm a3eorponHa cinema gecraumme Ha oxo 111 °). KomaeHrpo-
BaHa (72%) Emcenama je nocrojaHa npH •crajamy la He pa3nauce ce no gejcrsom cBernocria. Hep-
xnopHa Parcemma ce nparmeffiyje npm xemucluam aHanHaama, HanpHmep 3a H3gBajame Hcnapnaumat 
macenHHa H3 1b141COBHX C0.1114. 

Be3sogHa nerucnopara macensma (T. T. — 112 ° , T. K. +39°) je BeoMa noxperrsima Texmocr, 
gox cy aseHH xongemponamt pogeHH pacmopra 3ejransaBH. Xnahersem OBHX mouce ce go6HTu 

xpracranoxHiapar cacrasa HC10 4 •H20, xojia ce roma Tex Ha +50 al Hors Tpera aviaTparal xao • 
neprcnopar oxcorardyma. [1-1 20]C104 . OH ce xarxaga gemammum cmapa no cxemm 3HCf0,47,-- [H20] 

C104 +C120, H y 6e3BogHoj nerscnopHoj imcenamH. Ynparao a6or re peaxmaje (Pao nocnegmaa 
pacnagama C1 20, no cxemH 2C120,+4C102 +302) je 14 ycnorosexa BeposaTHo HenocrojaHocr 
6e3Bogme nepxnopHe macename. Ona excnnogyje Beh npar aarpertatiny H3HaJE1 90° , a Hercag H npocro 
HpH crajarsy. Beoma jaxe excrummtje Hacrajy parcohe ago gohy y gogrip ca marepHiama xoje mory 
/la ce mccunHulY. 

31) AejcTsom F2 Ha 72%-Hy HC104  owe ;la ce go6Hje 6e36ojHH Onyopiiepumpatii — 

FC104  (T. T. — 167" , T. H. — 16°). Ono cna6o nocrojaHo jenauserse HMa °map mHpHc x Boma je 
mcnamm. Kam) y racosarom TaKo H y TeuHom crarany ono ce pa3nauce ca excnno3Hjom. 

32) Crpyr(Typa monexyna amcmaparga nepxnopHe macename (T. T. — 91 ° , T. IC. +82°) 

ogroBapa cbopmynH 0,C1-0—C103 . Yrao Hog imceommoBor aroma, so* cjemusarra o6e nHpa-
mage C10

2' 
 H3Hocal 128° . Monercyn ce oxr,namyje npeTeumo HapauceHom nonapHomhy Ovum's 

gHnona 0,15A). Ca mareparjaikta, Pao urro cy gram), cicoaltop, xarrrHja, crpyroTHHe H T. cn., 
aHmucpng nepxnopHe xHcename Ha o6Htmoj TemneparypH He pearyje. 

33) 1(ejcmom oaona Ha C10 2  nocraje xnoprpHoxcHg. To je TaMHO upseHo }use (T. mpuc-

melba 3°). Ogpehamarse monexyncxe Tosame roBorna ga ce Te'mocT cacrojra 113 ygsojeHax mone-

syna (C120,) gox je y racomrrom crow parmorema C1 2004-±-2C102  jaxo je nomepeHa ygearo. 
Y macrom crarsy je Accra nocrojaH H pa3name ce canto naraHo, rum y npatcycmy pammx opraH-
man( marepHja naxo excnnogyje. C Bogom Hacraje eHeprwma peammja no oceam C1 20.,+H20= 

HCIO3 +HC1O4  .n0111011yTH OHCH,Ek npercrarosa Ha Tai HaTIHH M e m O B 11 T H amciarcpaag xnopHC 

nepxnopHe EarcermHe. 
34) Aemrsom jar:at Ha erapam pacrsop AgC10 4  TanCnKH ce Agj H crsapa ce 6e3bojaru 

slepmccua xnopa (C1204). OH He mcnapasa c napaMa erpa H y pa36namemam pacrsopHma je nocrojaa, 
C meriumma gaje rrepxnopaTe [no crtemm Hanpiamep Zn+C1 208 =7.n(C104)2], a Boga ra °AIME 

paanauce Ha nepxnopHy ppm HenocrojaHy HC10 5 : C1208+H20=-- HC104+HC103. 06a 
neposcrama jegmbema xnopa no3Hara cy canto y pacrsopmma. 

35) Marro je og max miceomsuutx placenta:Ha xnopa Hajnocrojamtja HC10 4, mornt 
.6m ce °melon:tam, ga he ce gejcrBoat xnopa Ha 6a3e oHa ogmax crnopnrx. Mehyrum, cratapHo 
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§ 3. ATeopiumja. Beh xpajem XVIII sexa 6Hno je 
nspcimx Tem gory npHByhg racose, nape x pacTsopene 
HOCH °mum Hil3HB afficoptitiuja. Hapoturro ce necro cpeh 
geHe nape, xoja ce y BelleM HJIH max.e4 creneHy 3agpma 
npegmeTa, RojH ce Hana3e y nompy C saanyxom. Taxsa a 
ce oHa npymmje 3oxe xxrpocxon H,a Bona 6HTHo 
camHx oanaxcemix maTepHja H crora ce c nom mopa panyHa 
HADCOBe Texmme npepage. 

JenHa og maTepHja xoja Hma Hajjalle pa3sHjexy cnoc 
Tj. 3a yfiujatbe tioeptaunom, jecre gpseHx yran.. 06pana 
BHCOICHM remneparypama jam) nomnuasa merose aTcop 
aRTHuax yran3 nom° je Hajsanamjii cacramm geo runt 
og 60j11}DC orposa — macxe. IIpR npona3y xpo3 xyTHjy 

gpncasajy Ha .nospx1HHH yrma H H 
3a nHcalbe yna3H Haanyx xojH je 

Y3pox aTcopugHoxxx cnoco6 
ga ce o6jacHH Ha ocHosy cn. 141. R 
cror Tena, x,erose nojegme 
HJIH jOHH) pacnopOom cy y H3secH 
cy yCJI0BH gpym441 3a mecrHue K 

O 005 0 

O A 0 0 0 

O 0 0 0 0 

190 	 VII. Cedilla epyfia tieptwomoz cualeAsa 

ce y mmHg no6Hjajy maim nocrojaHa jeambewa, xoja 311THM cast* n 
amby) npenaae y nocrojamja. Ha ocHoHy portal:alba HH33 MIMIC 
(1842 rm.) cbopmyrnicao TaHomano n p a B H n o c T yna. esti 
CICHM nponecHma y nottemy He nocrajy o6anno HajnocrojaHnje Ma 
HenocrojaHocrH Haj6=Hce naniaaHom cHcremy . 

Y CBHM OHHM cnytrajetamta, Raga ce 	nperHapama cp 
nponasotta neuntHajy Bpno 6p3o HMI o6parao, Hp.no cnopo, MH RH 
hyjeMo, RIM atrrepmetwjapHe npogyirre He yaHmamo y o6amp. ripe= To 
crymbeHa peamInje H He ;raga y rpm. MebyTHm npH paamaTpluby roma 
mecTo noxaayje HopHomm. 

eno (6pnce um( aarpe- 
jesa, Hell je re-Jhicax 

e a Ic 4 H j e: npn Immo- 
je, Beh oae, Kok cy no 

eptio man,e nocrojalmx 
ammo HMI He npmmel 

 e ono rtaptorceHo apemen 
Kerala:to:Ha xrpotteca ono ce 

03113TO ga uoBpunnie 
maTepHje: Ta nojaxa 
OC arcopm(jum Bo-

a Ha 
COp6OBaHa HRH Ham 
line Ha Hexe oco6HHe 
Ron MHOFHX nooneca 

Hocr 33 arcoprmjy 
erpejaHom napom Ha 

°He oco6Hae H Taxan 
or cpencrsa 3aLunrre 
male maTepuje ce =- 
Jai Haxm y oprane 
g BMX ocno6o1 eHl. 

ocrx maTepHje mace 
6Hno xaxsor 'asp-

e (aTomH, monexyam 
M noperxy. IlpH TOM 

CH. 141. CxeMa nopema 
arcopmtHoHor ToHa 
	HpHmep, HecrHga A, oxpynceua je gpyraht yerninama 

pasHomepHo c a C1311X CT paHH. H,eHo cnomannbe 

reify, Hero 3a oHe Ha Iber0B0j HOBVIHHHH. CTBapHO, Ha- 
je ce Hana3e y camom 

Home cnJIa je npema Tome Icomnemotaao cumuouvt II0JbM- 
ma cycegHilx necrHua ca CBHX crpalta noide.14Haxo. Y npyx-

HHjem panox(ajy Hana3H ce necnula E, jep mem HOJbe ca 0.1bHe crpaHe H H j e 
oon neH3osax O. Crora Ha nospiuinni ocraje cn j>#i0 name cana, Ha 

gnijH panyH ce gory npHsyhH K IlBpCTOM Teny necrlige He maTepHia H3 1-W0m 
HJIH pacrxopa xoje cy c HAIM y nompy. 

Qum aTcormoHor noma H Eberos Hapawrep onpebei1 je npHponom Amor 
atikop6eniiia (maTepHje xoja ynxja) H pacuopegoM HecrinTa merosoj nom:mum. 
OcHm Tora, arcoprumHa cnoco6Hocr alma( on semme noxpume. Crora je 
pa3ymmuto ga ce nojenHHH arcop6eHTH gory jaxo pa3JIHK0133TH jenaH on gpyror 
HO CB0jHAI CHOCO6HOCTIIMa ynHjaHia, !OHIO KBaHTIITIITHBflu, Taxa 	KBaJIH- 
TEITHBHO. 2-3  

IlpaRTHmi 3Hanaj aTcoprumomx nojaBa spa() je 
RoxerpnarHje mHoro ce npHmerbyjy npH 	ca paamtmi 
x3xo1 xma. ATcoprigHja ce HenocpegHo Hcicopmhyje 'Tx 
YberOBO npexanuhaxame), y HflgyerpHjH Hacirre (3a 113gBaj 
pomuc racosa) Irrg. ATCOOTHHOHM npogecH jecy OCHOBHH 
carry mamma, urrambeHty Rowe mg. Rao Hoc.nenHum a 
pHja, jam) ce cHmasa Tspgma meTana H cram urro y 
xosy mexanm(y upepagy. 

eux(cH. Macke pa3He 
upo- 

pepanx met epa (3a 
e 6eH3HHa 143 npH-

PoiXecH npx 60jagur 
prnulje Hem/ mare-

maxnzasta 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



L 

§ 3. AtricoptIquja 
	

191 

Arcopinwja Hrpa rnamy ynory Hon mHorm xaranarrxxxxxx npoueca H y 
xemBjm xonoHnHxx pacraopa. Ha H.oj cy aacHoHane Taxobe Hexe Hamm peamiHje H 
meroge aHamrrHxme xemHje. Taxo Haj6oma peaxgHja aa noxaaHHaibe czokagora 
jona — nnaHo o6ojeibe cRpo6a — mamaHo je crHapamem arcopramollor jegH-
melba. BeoMa Heakum 3Ha110 crexna je naHac T3B. xpdmaTorpa4xxa Nicroxta oge-
mamma marepHja xojy je ripm ompHo M. C. 11,HeT (1903 ron.) H xoja ce aacHtmaa 
Ha paanHurrroj arcoprnmjm on crpaHe aTcop6eHra Hojengmix cacrammx =nom 
Honame cmeme. 

JlonyHe 

1) Ha CJI. 142 noxa3aH je jegaH on THnosa caupemeHe macxe: 1-o6pa3HHa on xaygyxa, 
xoja ce cranma Ha rnaay; 2-Haogape; 3-neHTan 3a nHcame; 4-carung.HHo rymeHo gpeso; 5-xyTuja 
c cpanTpom (xoja ce Hamm 3a Bpeme ynoTpe6e macxe y Haponwroj Top6Brun). OcHm yriaa y 
cacras clnurrpa yna3e join Helm gogago, xojH xemHom Be3yjy 6ojHe orpose, a Taxobe TaMHOH 
of BaJbaHe ByHe, xojH cupful 3a 3apvicaBalbe necTHug OTPOBHHX Jigmosa xoje He arcop-
6yje wan.. 

2) rnanHy ynory npia incopnumjit Hrpajy o6Htmo ,LuicnepcnoHe cline (III § 6) Hajgeunie 
ynarpe6JbaHaHH aTcop6eHTH jecy y r a a. x nog cnenHjanEHm ycnorsHma cupambea cainuntlym-
;MORO= (Si0 8) — T3B. C H n H K a r e JI. Mara je crieuminrcula noHpuunia o6a ()Ha aTcop6enTa 
npH6inulaio jenHaxa, (pens croTHHe xnagpaTHux meTapa Ha rpam) 
no xapawrepy csora gejc-rea oHH cy 6HTH0 pa3nnicuTH. Am( 113 pa-
crsopa 	 opraHcraut maTepHja y Hong yran, yrinja ripe- 
TOKHO Te maTepHje, ,/loTne cHnmaren ynHja yrnaHnom Bony: yram 
yrnija ,no6po 113 Hogenor pacTsopa mice: nine, a pbano 6a3e. Clam-
Karen — o6paTHo. Kapawrep aTcopnuHje H H?eHa swum= 'Roma 
3aHHce on npeTxonHe o6page cantor aTcop6eirra 11 crpyirrype faeroHe 

nospunnw. Y join BeheM cTeneHy nocrojH 3aBlICHOCT on 
npapoge came maTepHje, xoja ce arcop6yje. HanpHmep, yrans mno-
ro 6ome aTcopGyje 113 Bonet= pacrBopa opraHme maTepHje, Hero 
HeopraHcxe, 6on,e a3oTHy uncenany — Hero coHy HTg. 

3) ATcoprunfoHa mok je oco6HHa He camp mapcTor Tens, Hero 
yornure 6Hno innate nospunme Ha rpaHHun nHejy (bass. HpawnsuHo 
gaga= y o63Hp canto aTcopramja Ha tispcTxm TenHma. liptt Tome, 
npHom perry aTcop6oHamix monexyna mome ce, yonurre roHopetai, 
npluabytn4TH Hnytal HTn., ycnen era ce oxo nospunme aTcop6eHTa 
cmapa II 0 TI H M 0 11 e x y JI C K H (Tj. HOiH ce CaCTOjH H3 MHOTHX 
penosa) aTcopnnHoHH cnoj. Huai< npmnamen.e cHaxor anyher pea 
Tonmo 6p3o onaga, na ce RecTo crimps canto moHomone-
xyncxx cnoj. 

4) Ha nospuntun aTcop6oHaHe gecrHue He croje Henohurtmo, 
Hero spine H3secHa QcraiHaTOpna xpeTaiaa y meHoj paBHH. HpH 
Tome mory Hexe on max na ce oTprHy H jja npety noHoso y cba3y - 
xoja ce gonlipyje c aTcop6ewrom (rac HRH pacrnop), c gore crpane C.n• 142. Cxeiaa macxe 
Ha noHpunnw aTcop6eHTa Henocpenuo ygapa 11H3 HOBHX monexyna 
H jeggH geo mouce na ce Ha 11,0j 311/401(11. Kao pesywraT Hcrospeme- 
Hor Toxa o6a npoueca ycnocTaarba ce aTcopngHoHa paHHoTeuut Tj. cran.e npri Home ce y jerm- 
mum HpemeHa Ha 110Bp111111111 3anpuni 0110/1111(0 MeCTHI(a KOJIHKO ce H ynaJbH C Hae. 

5) OxiHrnenHo je ga wa nonomaj aTcopnnHoHe paHHoTeme, nopen npHpone aTcop6ewra 
maTepHje Koja ce aTcop6yje, mHoro mule HoHuenTpagHja maTepHje y 4)a3H, Roja ce 
gogopyje c aTcop6exTom. AoncTa, npH nosehalay xonnewrpangje pacre H xamminfa MeCT1111a3 
Koja ce HaJla311 y CBaHOM AXIOM TpeHymy Ha /10Bp111HHH aTcop6enTa, Tj. pacTe senntuffla aTcopn-
ume. Arm 0)1110C 6poja aTcop6oHaHnx moriexyna npema uenoxynHom 6pojy monexyna, xojpi Ce 
Hana3e y nonHpHoj 4x1311, 6Hlie nix! Tome mama. Ha Taj HanHH, y Harm max C nopacTom a n - 
conyTHe Henwunie aTcoprnmje Melia penaTHHHa BeJIMMIBla (aTcop6osam geo y %) 
c nosehansem xoHneHTpanHje cmarayje ce. 

BHTHH yrHnaj Ha nonomaj aTcopnnHoHe parinoTeme mops HmaTH H npomema Temn e-
par ype. IIourro ce eseprnja xperama monexyna noseliaria C nomnuemem TeMneparype, TO 
osa o6ligHb H3a3HBa cmame m e aTcoprnufje. OBaxas Tox npomeHa npoueca je y nyHoj carna-
CHOC= c npfunumom nomepaisa pasHoTexce, nowTo je aTcopugHja ripahesa Harmajaibeht TonnoTe. 
ToiLeoilio auleoptiguje mowe 611TH y nojenHalim czynajernuaa spno paaTIHMHTa. Hanpxmep, npH 
aTcopngHjH NH3  Ha Cu °Ha je jenHaxa 7 xxaelzp. RDA, Ha Ni--11 ,HHa.e/zp. AgOA H Ha Fe-17 
tacoAirp. AWA. 
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192 	 VII. Ced)44 tonia tiepuoanoz cuctruma 

6) Y Henn czymajenima mimepathe arcopmnioHe painoTeme .IOJIa3H Mao pesprraT 
oncyliaaptwc nponeCa, Hon ce gematiajy Ha. nospunnu. Jena! on IbHX mouce 6HT8 p a. cTsa-
p a H. e aTcop6oHaHe maTepiije y aTcop6enry, Tj. npena3 ibeH c nospnume y yHyrpalmbOcT 
aTcop6eirra (a ncopanHj a). 

JacHo je, na ce npH Tom Horton.= ocno6aba H mime aTcop6osaTH Hose xonimmie marepHje. 
YnpaHo Tani, H3rnena, Hine aTcoprignja 130,g0H11101 on crpaue nanamijyma. Y Henan noon-
TpaHH, npogecH aTcopmiHje H ancopmnije Hoce 011111TH Haan coputfuja. - 

Apyrn cliaxTop xojH nomepa aTcopnnHoHy pasHoTemy jecy x e M x cue peal< H j e 
Ha nosprunmi. Oke mory na ce gemasajy Rain inmeby ,paamininix HcrospemeHo aTcop60HaHHx 
maTepaja, Taxo H3meby omix x cantor aTcop6eHTa. rIpogecH ripsora Tima•oinoce ce Ha miTamiTiltme 
H 6Hhe neTanmo nporiemi y Hgyhoj mama. Kao npumep nponeca gpyror Tina mcnice ;la nocnymn 
peammja H3meby yriba H HH3a jegmbeiba TpoHaneHTHor xo6anTa, Kola' cy y pacTBOpHMa noTriyHo 
nocrojaHa: 6Hno je npHmehein ,Ep npi inixonij aTcopnisini HacTyna pa3aparbe cTsopemix jenn-
tbeiba npH tiemy ce xo6anT pegyxyje no  nBonaeonior =HA. Peaiumje , gpyrora Tuna Hone xa 
cnenH cp HaHoj aTcoprainH nospunnom .oHe maTepHje, noja c ibom xemaciai pearyje H xa 
npomeHH cantor xapaxTepa nonounme. Ynpano Taman peannijama npoy3poxoBaHa je, H3rnena, 
jaim aTcopmnija aninimja on crpaHe cHnimarena. . 

-Haj3an nomepaibe aTcopmmolle pumoTeme mome ycneinTH. yHobeibem (am cmapaibem 
y Toxy peaminje Ha nolipunum) Hexe maTepHje lc* ce 6oJbe aTcop6yje on npHo6HTHe. Y Tom he 
cayaajy HacraTH H C r H cxHria H, e npso6HTHe MaTepoje HOBOM ynegeHom, Tj. nomepaibe 
Beh ycnocrawbeHe paimoTeme. Axo Hanpiimep, yran, Ron je aTcop6o0ao HC1, npenHjemo pa-
crHopom HNO3, TO he BehH neo HC1 ga ce samemi Ha therosoj 1103p111110H aaoTHoM imcemmom 
npehn noHoso y pacTHop. 

7) HajegHocramnija npankuniocT onama ce npH arcopnuujH racosa. Ilo npaminy, rac ce 
aTcop6yje yrommo mime yxonHao je mum ibermia xpiiTHIna TemnepaTypa. HomTo je Temne-
paTypa xibrimba npx6munio nponopmioninna xpr4TwaHoj (2/3 spegHocrki xpliTipme, axo ce 
panyin no anconyrHoj mann), ra Hcra npanximocr•monce ce H ,upyionje H3pa3HTH: maTepllja ce 
aTcop6yje H3 racHe claaae o6HaHo yToinixo sine, yRommo je mum ibeHa Taaxa Hibrimba. THme ce 
o6jamibaHa, 3aurm ce npH npona3y Ba3gyxa Koji& canpHai xnop, kpo3 macxy,.3anpwasa yripaso 
xnop, a He KHCCOHHH HIM 330T. HCTIbil THll je ycnombeHa aTcopmnija Ha nospammi 
Tena, yrnaHHom sonene nape 03 sa3gyica, a ae immix npystix racosa. Ha npawnitmom Hocopinn-
heiby °Ramon pamina ocHoHaHe cy Hexe sammije =Tone paansajama Tacoma= cinema xao 
HanpHmep no6ijame xpiiirroHa H xceHoHa 113 Ha3nyxa nyTem %minim aTcopinine Ha HYDECHM 
TemnepaTypama H 33114M o6paTHo, H3g.sajaH.em c nospimme aTCOp6eHTa 	ecopnnajo 
npH 3arpeamby. 

8) Mnoro cnomemije croje Crsapii rIPH aTcopmuijii 113 pacrsopa, nonrro y Tom curiajy 
mome ,ria ce arcop6yje Ha canto pacrsopeHa haTepHja, Hero H cam pacisapan. Jennia npasHnHocr 
Ho* ce one onama cacrojii ce y Tome, na cc MarepHja o6Htnio aTcop6yje H3 pacniopa THM mime 
urro je mama ibeHa pacrsopnmnocr y ,T; mom pacrsapany. Y se3H c TOM croja neminimmo „Ham-
paibe" Beh aTcopfosane maTepHje, Rana cc jenaH pacTsapan 38Me1111 jwyrum, Koji' iby 6cube 
pacrsapa. 

9) Hoce6azi cnriaj aTcopminje H3 pacrsopa 	oco6mia nospnume Hemix Tanora 
carpabemix no joHmom Tiny, na arcop6yjy jerne joHe, pamije Hero npyre. ripii Tome ce npiimehyje 
jenHo onarre npacomo no Rome ce npeTc0CHO arcop6yjy TaKBO jOHH xoj 
rpage Temxo pacTTiopiblisa, jegnibeiba ca CynpoTHo Haenex-
TpHcanum joHxma cantor Tanora. 

Hapolurro necro ce cpehemo ca nospunmacom aTcoprunjom omix joHa on crpaHe Tanora, 
xoje off cam ea/4pin. Axo ce Hanpamep manias AgNO3  snuncom pacrsopa HC1 TO he Tailor 
AgC1 aTcop6osaTH yrnasHom ynpaso joHe Cl'. 06paTHo npH Tanoweiby HC1 minnom AgNO 3, 
AgC1 aTcop6osahe npeTexam joHe Ag. 

Csaxaxo ;la ce He arcop6yjy Ha oBaj Kamm jennio join xojH ynase y cacTas cantor Tanora . 

Hanpinep, axo y pa36namein parrsop coin onosa, nonamo nos onmy maninny xplicrana 
BaSO4  (xon je no6Hjen npH minxy H 2SO4), Moryhe je in panyii arcopmulje joHosa Pb, on 
crpaHe nospunne Tanora, npaxTurno noTnyHo ocno6ogHTH pacrsop on anoxia. Cahn ce no ce6H 
pa3yme na  Tailor npa Tome npininanx H exsmianeHTy iconHtmHy onrosapajytiHx aHjoHa, urro je 
Beh cexpigapin npoilec. 

§ 4. Hoprpyna 6poMa. OA enemeHaTa xojH HpHrtagajy °Hof nogrpynti, jog 
je oTkpmEteH 1811 rog., 6pom — 1826 rog., a Bp. 85 — acTaT (At) go6Hjeu je 
HeutTaIncH 1940 rog. Holum ce pacnonarago ca H3BaHpegHo manum xonHiHnitama 
oHor, TO H,eroBe oco6HHe HHcy jow gOBOH,110 npoymeHe. 

3eNuLHHa xopa cagpHot 3 • 10 --5% epoma, a joga 4 • 10-6%. Ho Hapax-
Tepy cHorit pacripocrnpama y riplipogH o6a este/ulna cy Hpno cnwma xnopy, 
Ho cmapme cexyggapHux Hacnara as HAM HHje RapaHrepHcrwato. 
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194 	 vrr. Cebta zpytia tiepuoduoz cuarsema 

je ;la ce 3a ogy3Hmame enexTpona ox HeramsHor joga mopa ,rut Mous' Tatum 
Ta Hcra xon.HttHHa eHeprHje. Y Ta6enH cy gam pagHjycH joHosa X -  H ogrosapa-
jyhe senatme cpogcrsa npema enexrp1Hy 

Xanoren 	  F Cl Br J 
Panmjyc joHa (A) 	  1,33 1,81 1,96 2,20 
Cponcrao npema enekrpony (tita4) 	  92 85 77 72 

YHOJIHRO je sehH pagsjyc joHa, Tj. yxonHxo ce game og je3rpa Hana3H nocnegmH 
enexTpoH, yrconfico je ox cna6Hje Be3aH Tj. yronmo je mame cpo,gcrso npema 
enetrrpoHy gaTor HeywanHor aToMa. 

Y Hem ca cmamemem cpogcrsa npema enexTpoHy y HH3y F—C1—Br—J 
csaRH xanoreH je y TOMB HH3y cnoco6aH ;la xcnicHe 113 HAIXOBBX jegmbema cse 
xpyre xojx croje gecHo og ,era. 0 HcrHomsamy xnopa otnyopon je paHHje 
6ano roHopa (§ 2). Ha CJIHTMH Hamm Limp HcrHcxyje 6poM H3 HeroBHx jegti 
'baba, a 6poM — jog. 

Be3 o63Hpa Ha penaTHsHo mame cpogc-rso npema enexTpouy, 6poM H jog cy 
;max BpJI0 aKTHBHH HeMeTaJIM. C MHOMIM mcrafHMa H HexHm HemeranHma (Ha-
npHmep O c)occpopoNi) pearyjy Ha o6Htnn3m TeMnepaTypaMa. 11pH TOM 6poM no 
aRTHBHOCTH camo mano ycryna xnopy, ,ixox ce jog Beh 3HEITHO paammcyje og mera. 

Bpom pearyje c sogoH 	o M Tex npH 3arpesamy. Jog pearyje c Bono- 
HHHOm camo rip gOBOJI,H0 jaxom 3arpepamy H TO HencrrnyHo, jep HOTIHHae H o6paT-
Ha peaxnuja pa3narame jogosogomma. Cama no ce6M o6a xanoreHosogomma 
He Hana3e HHxaxsy 3Hatzajmijy Texinvilry npHmeHy. Y na6opaTopHjH Hx je Haj-
3roginije g0613M paallaramem ogroHapajyhRx xanoreHomx jegHmema clooatiopa 
sogom n0 cxemli: 

PX3  3H20 = H3P03  3HX f 

Peaxgxja Hge naxo sell Ha o6Htwoj TemnepaTypx. 
CJIHtIHO xylopoHogoHHxy, HBr H HJ jecy 6e36ojsz racomr xojH ce rime Ha 

samyxy H spno go6po pacTsapajy y Hogx. Hexe HAIXOBe oco6HHe yffope4eHe cy 
ca oco6HHama HF H HCI y npunomeHoj Ta6nmigH H Ha cn. 143. Osge cy Taxoe 
npecrasmem H pagujycH joHosa X-, xojH npH6numalo xapaxrepHuty wimeH3Hje 
monexyna ogrosapajyhxx xanoreHosogomma. 

Xanoreno- 
B0,401iHK 

TORROTa 
craapaiba R3 

enemenara 
OcKaleaP moil) 

, Orcroja- 
Rae jeara- 

pa 
an 

r, _ 
A Lt7''''P.  Hoer 

As----`' 

)".(ymannt 
m 
acorwieKYn- 

nona (A(;) 

Te 	a- 
rypa Ton- 

IT; 
miTePeliTimisy 

T 
ePa-- Typa 

7 ) 
. Cmmjam Tene mil Amje c°3F - 

0,1 n Paclso- 
py % 

HF 
HCI 
HBr 
HJ 

64 
22 

8 
—6 

' 	0,92 
1,28 
1,41 

• 1,62 

0,45 
0,17 
0,12 
0,05 

0,41 	' 
0,22 
0,17 
0,08 

— 83 
—112 
— 88 
— 51 

+20 
—84 
—67 
—35 

8,0 
92,6 

' 93,5 
95,0 

Kao Imo ce H3 CA. 143 BHJIYI oco6HHe xasoreHosogomma y HH3y HJ--HBr-
HC1 memajy ce spno npaskunio, anH npx npena3y Ha HF onamajy ce smile Him 
mame ourrpH CKOKOBH RaTKag tiax H y cynpoTHom CMHCJIy og miner xoga. 0130 
je yCJIOBJbeHO HenHxom acouxjanHjoM loyoposogomma, xoja He nocrojH KOA 
merosnx aHanorxja. 11  

Ho CB0jHM XeMHCKHM oco6HHama HBr H HJ cy spno CJIHTMH moposogo-
Harty. CJIHTIHO OBOM, 01111 y 6e3BOBHOM cramy He gejcmyjy Ha sefamy MeTEIJUI H 
HADCOBe maw gox y sorkeHom pacrsopy xajy spno jaxy 6pOA80806011uTicy H /04)0- 
606o/twiny xHceJnlHy. Cona apse 3osy ce 6pomag H, ppyre — jogiclEk 
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flog o6KgRast yawn:tout 

2 
38 
71 

160 
254 

Xeranoca 
410Phnma 

Moneicyncxa 
Totem (aa- 
oxpyrmeno) 

TerateparyPt 
muralist 

rac 
roc. 
rac 

TCIIHOCT 
map= Tema 

6ea6ojan  	—259 
mope 13e36olass ..• • 	=218 
aqui amen - 	—101 
iqsaene•sipii  	— 6 
nrono-n,y6stmcr  	'113 

a 

5 4. IlApyiki 6palia 
	 1 

rilaBHH 143Hopia 3a nnnycrpnow Ao&jam 6poni cy Bone nem =MX 

imp! (0,01-0,5% Br) g mopcica goga (0,007% Br). Aenanagno, on ce Tan*, 
Ac6gja H3 6pommix jegalsega xoja ce =we xao immune gpitmete y 1101130A-

Hart ganaagirrirda icanajyrdougx coal!, a It H3 aelponejoutx Hogs gatirrOa0C1100i 

'algae= (0,01-0,1% Br). 
3a moycrpgam go6itjaise joga mann 3Ha'laj, gmajy gomegyre Hen10- 

gejcite goge, Roje eagpme npoceggo 0,003% 3. Apr* asaop mot eneMeHat 
"lomat° 6iw.e gitija neneo o6wgio cagpmat go 0,5% 3. 

3a go6itjame cno6oguora joga a 6pomaJtexopmnityje ce. pealamia MTh-

4annEcaaa HCTIIX H3 BACCOBBX COts smoky xracpa. Spots ce tipurome IMO* y 
o6aggy num mpxo-gpgege 'regime= -- jog y Itapnrom erasy. rOgitglisi caHr-

cHa ripowoogrua 6poma 113HOCK IK3COMIKO gecergirat =KW =Ha, jog ►  Area-

MIRO xximaga TOM  
110 CB0iBM 4)1C3SPIKHIa OCO6KIUM 6poa it jog ce upHpappi yianoycyjy y 

jegag peg ca xnopost H itnyopom, solo urro ce ggpu 133 npmanmelle Inflates (y 
xojy je =Kobe pubygeg a gogogux). 

Hero ram ce gpitummo mega y raegom ugly own erstmentra u Itiggattit 
gocrojagocr rape ►= 3arpenamy — egepruja Axecutajaaaje Monek7Ths Yroxamekt 
ueha, yxonggo je maga pacrojame gutteby jearpa o6a *smog* Orem: 

Menem?"'    	Hs F0. Cis Birs 
Parrojalbe Easte1y jearpa 	  0,74 1,44 1,98 2;28 2,66 

Enepraja Aucounjausie OusiglAson) .........., 104 72 51 46 36 

PacnatEtalbe MaileKY na jogs Ha  HoIepBBo atOM agrame as 6aaa mama° Bch 
ma 600° , a monexyna sogogima 	TCK Him; 2000° . 

Cnouginigna rem= 6poaa jegitaxa je 3,1, a joga — 4,9. PaerHopiansaeT 
6poaa y Bong nog ofigginvi ycnoriuma Hugo= 35 *, a jogs — 0,3 *. taa =trap. 
06a oBa xanorega (g acrar) tutor° ce gamin pacrBapajy y paaraggirritra opran-
cxxm pacrgapagatta Hero y gogit. 

nape 6porda a joga aMajy ourrap stspuc. 110 came orposuost geicnlY 6PoN 
je ppm cgitgag xnopy. nape joga =Kobe rpoyapogyj-y amp° pasgplogyjytte 
gejgrito xa cny3oitowy. Kao gerouporiegrigt anK0X031BK pacruop (jOigut rguaTYPI) 
jog ce upgmetuyje 3a erepunntanHiry. Pam-Jog yna3itraico1)e y CaCTaB 1013a Apr= 
megiuramoutx npenapan. BpoM Rana= mow BpaKelly 3a wpaay cnegujagintx 
jrogaraxa xoju no6orumagajy Rummer moroputer &ma. Y maxim xongtragiama 
off ce yriorpionagst x y ,gioy gpyrgx rpaga imgycipuje. 6-9  

no cgojoj gajxapairrepacniggujoj XeMLICK0j tiymaigjg 6pott g jog cy j e-
AKOBaJICHTHH Homer an H. Kao UTTO je Bet paHHje nomeHyTo (§,1), 
xemgcRa au-mower gement= moue ce oxapairrepgcara genggigiom tuerogor 
cpoAcrBa upeasa emeucrpoHy, Ti. OHOM egeprnjom, xoja ce gags* -gym clexiguit-
BalbV CYBHUMOT enexrpona c ogrogaptijytum geppangutt =most. Charnel go 

23,01mna minutia 
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195 

(a xanorenosogompumx Rucemum yonurre 
JbHBOCT 6pomuna H joHuga y Behkum cnymajeHa  
BapajyhHx xnopuga. rlocrojame He- 
raMBHOT je,IIHOBIUICHTHOT joHa y 
pacruopHma RapairrepHcrinHo je H 
3a acraT. 14, ' 3  

BirrHHje paanHRe H3m0y HJ, 
HBr H HC1 onawajy ce y Rom-
BOM noHamathy npema oRcHgagm-
°Hum cpegcnnima. MameRyncxx 
xliceomix nocreneHo oRcHgHtne 
joHoHoHommy mcenanry Bell Ha 
o6Htnioj TemnepaTypH (npH memy 
ce no AefICTBOM CBeTHOCTH peax- 
nHja jaxo y6p3aBa). Ha 6pomono-
HoHmmy RHcenmy Hejcrnyje sHaT-
Ho cnopHje, ;lox ce coHa yonune 
He °Raw= moneRynomm RHce- 40 

OHWHOM. flourro HnaR coHa 'twee- 
Jima mowe ;la ce oRcHgHtue Aej - 	 20 

CTBOM Mn 02 H T.CJI., H3 1.13.30)He- 	A 
HOI: H3ILTIa3H 10. xanoreHoHogoHHuu 
(ocHm HF) mory Aa  cnywe Rao ma-
TepHje, lc* ogy3Hmajy xxceoH.HR -20 0,3 

Tj.Rao peHyRnHoHe maTe- 
pHje, npH nemy je HajarrrunuijH 	42 

y TOM nornegy HJ. raconHTH jo-
gosogoHm mowe urra Baum Ha 
ropes y &moo:Demi xxceoHnxa (ga-
jyht, H2O H J2). H 3a jemnbelba 
Herammor jegHoaaneHmor acTaTa 
RapaRTepHcrwmo je ga ce y pa-
crnopHma mowe naRo ga OHCH- 
AHme. 14,15 

IIpH npormaaHoy 	 jemnbetba 6poMa 
Rao y caynajy xnopa, 3rogHo je no/ix oH peueponme peaKiwje 

X2 + H2O ± HX + HOX 

maja je paaHoTewa npH npena3y OR xnopa Ka 6poMy H 3aTHm xa joy cue ja4e 
nomepexa yneno. 16  

PacraopH xulloopomaciiie HOBr H xutio jodactice (HOJ) xxceninie Mory Ha ce 
Ao6Hjy aHanorHo XIIIIOXSIOPBCTOj ICHCeJIHHH• CHWIHO OB0j, o6e macenme cy H C-. 

nocTojaHa jegulbeiba H jaKa oRcHHanuoHa cpeAcTua. 
Y H.H3y HOC1—HOBr—HOJ HocTojaHocr H OKCHAaHHOHH alcrasHocr ce cmamyje. 

Y TOM Hcrom CMHCny, oH xnopa Ha jogy, cna6if RHcenH Rapaicrep jegx-
melba HOX. XHno6pomacra xHcen.HHa je BelaHpno cna6a, Aox ximojogacra Hma 
jacuo H3paucem a M cp o T e p H H Hapatcrep, npH qemy mesa griconHjannja 
no 6a3Hom THrry (Ha J .  + OH') Hge u1Ta mule y Heurro sehem cTerieRy Hero no 
xxce.nom. 06e uHceninie cy no3Hare camo y .pa36.nammulm pacrHopHma, Hmajy 
mcyhHacry 	3enemacry 6ojy H xapatcrepncrirlaH mHpHc. 17,18  

rlopeg oRcHganHoHor pacnagama, 3a HOBr H HOJ KapturrepHerwma je 
peammja no exam 

3HOX 2HX HXO3  

6 
xaaor eHkigH). Pacrnop-

=ma ie paCTBOPIMIBOCTII °Aro- 

60 

0 04 

M011eif.YjICKa TehriMa 

Hf H 1 60 tt 	too 	NJ 

Cn. 183. Oco6zone Bononan-nanorenws 

A 
20 22 

10 20 

0.6 

4 

20• 

90 0 

80 -20 

70 -40 

no -60 

JO -8o 

40 -ix 

• 

13• 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



196 	 VII. Ceema 2p:uric; siepuodwa maw 

xoja goBogn go arBaptuba 6paiaie (HB r03) Hmi jodue (WOO Hmeemute. OA ow( je 
npBa nomaTa cello y pacrsopuma (Be Own oz 50%), Am Apyra Moon zta . ce 
H3ABOill y Bilny JIEIKO paCTBOpMMAX KpucTaBa, no,Tnyip 40zTojayne4 cOrtisj. 
TemnepaTypn. 06e cy ?mem= 6e260jile. ; •  

Bpokula mcennna je no CBOIHAI Oco6unama, Elmo. CH M= 'xC14e, AoK .cy 
H oxcnnannorie x mice= oco6nne jOnBe xacennyie Hapanceile ;Harp mac**. 
Y filmy HC103  — HBrO3  — HJO3  pacrimipmmoCT.Ctiqn ce n9 apt** Cmiubyje. 
Cnntuao xnoparnma, 6p omaT 	j 0 naTn miry oxcmgannorta cpenacraa 
y 6a3nnm H Heywanunm pacrsopout. 

Anxi4gpmn xoja onroBapa }IRA, infje gown. lipm; aarpeBaBby trBpcT ,e 
HJO3  no 200°  crBapa ce 6eo xpncraranunpax auxiidpuaa ,  jaw lauce.zume Vat; • 
Rojm c BO OM nommo Aaje j0,411y 	 143118,4 2758: 01I ce PaCHalia Ha 16)1 
miceonnx. 12,20  

Jeninbetba 6poMa xoja 6H ogroBapana HC10 4  a Claa, micy no3Bara. Hanpo-
Mkt go6po je nporrefia fiepiodua }mamma -- HjOi, a Tai 0e H swore }belie cones 
(n e p j 0 Jr-I a T n). Calla xncentina o6ntnio ce H3Aliaja rr3 pacrBopa y awry 6e3- 
6ojnnx xpncrana, cacrasa HJ04  • 2H20. Kum* Ocoarnie HJ04  nspame.ne cy 
necpaBrbeno cna6mje, Hero Ron HC10 4, a oxcaaaapme, HalipOTHEi *MO jane. 
BieH onroBapajyhx anximplin HHje no3Bar. Ziarpembem HJ0 4  ce, pa3nance y3 
cisapane sone, J305  H HHCeOHK101. 2 "-25  

Kao unto ce H3 H3HeTOr hurrepsijana BnIur, aHimorgja 6pohut H jOHH C acnopom. 
• meroBnm xnceompnrnm jensa,mbnma Belt nnje TOJIMCO nonlYno p3pan(eua, xao 
KOJI Bonomvunnt. OBne cc cponciBo orpaininapa c.n.Opo nexmynnBo H8 xmcernme 
Ttina HOX H. HX03  n na natmawrpHaPailte COM. 0 .KHCe01111‘11111M je-MIAMIMa 
acnrra no3nato je na ona nocToje, isle item ,  sawn oxmanboBI crenen onro-
Bapa jolly At03 1 , Tj. eaneiTrHoCYx ± 5.26  

Awe 
1) Epom, no6mea HCTHCHHHalbeM mope, .cs.xmat upotece acrar. AA Cat ce meow, 

AcTlyje ce mommenTposammm pacraopom Cal3rs, apx me my anop matacYje 6pom, xoja cc mins 
Quenelle* pa36naacaby pacraopa toot* y Boy Tamar cm*, anis cattpacm memo atm moo 
(oxo 0,05%) pacrsopeae Boo. 	 • 	. 

Be3BOAHH 6poM mom ua ce mo6itje AecTainipIjOm stcror a3 CateMe irgiantamosaxom 
142SO4. Texan( 6poM ota moms many mmenerpmtiny tconcragry (e=1). therm* 
3aCHISCHOT Boxenor pacraopa xo6Hja CC KpHCTanoxwxpaT Br2 .8Z3 (T. T . 

2) Ilona° je campacaj joxa y nrrponeancant Booms Elmo, mama mamba aeronoi 
xotkatatba je tcoane.a T pose H> e TOT eThealeffra. 090 Ce mamma• 6ano nyrem arcopmatje 
jOrta yrmcla (tuna cmpo6om), 6ano excrpsucanjom nomolty aancaor opinacmor pacraapama, min ce 
He He= C BOAOM (o6ngno neTponeymom), Nino upeaohmbem y Tanta) pacraopmata jorto jet 
Melba (CuJ, AgJ). ,Linza npepaxa salami itch oA ampaxrepa meroxic xoja cc npotettana aa-xott-
itompoambe. 

3) 11/440paCa BOAR ammo oxo 0,000005%•j0Tha, HOT& ythimajT nem Boom 6angce a intro- 
• jy ra xancax y 3HaTHRM xOjulWHataa. Hanpiucep, manampaja (mopinca icynyc) Kora 
CT8HOBHHW! janalaa H Kane MOTO ynorpetrubmajy xao xpany  comax y asBoom cymat CTalby 
OHO 0,5% joxa. 

4) Aa 6a ce xo6so jox as nenena mopcstmoc 6amut, aMsieo CC itpennje BOOM a HOCHe 
yHapaBalba pacisopa.onaj ce ocraruba pa acxpacranance. Bemacx mro ammo a cpultara xoja ce 
Hana= y nanny, momjajy ce npa Tome xao nutor, ROK jomatta Rao name pacraemmax ocrajy 
y MaTHoOm pacraopy. Jox ce ocno6aba as MaTHmaor pacraopa nomohY amp& (anx 114nOs a HsSO4), 

5) Marro je warm= naps %taperer joj apno aenaca, ox spat sarpeamy 061mo 
CAHHallffae. nape ce KOHHCHTpyiY Ha TJUkaMiat At/108101a Cyna,crOsipaiyha xame mpao-n,y6a... 
macre xpacrane. Cy6naktamaja Tmantwor jona (xoja ce nperaorato mamma Ca manom KOJIHMEHOM 
KJ) acxoplanhyje ce 3a (herm° npexuanItaatube. 

6) Tpojaoj Trout Ha najarpamy cams jos =cops remneparypa 116!m amino 90 mm. 
3a no6xjame Temaora jona Heontc000 je mane cnsopwra rose yemoloe, ma naPlUtiam,nr 

npinacax meroamc naps 6yne seha ox 90 m m. (IV § 4). To .ce Hajjexaocrarawje norm= aarpe-
aarbem xocra senmxe !COMM= HplICHUM jO)la Y 6aHOHy ca yclafat TP.TIONI. • ' 
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§ 4.. Iroarpyfia 6poMa 	 197 

Tetuan ce ion no6po pacrsapa y S, Se, Te, y pacrsopHma jonmna Hif3a maws li aosirsta 
opranciatat jentntsemama. OH cam je nen:Immo ascocortaH no mum aim je Ta 

nHcolAtjanXja Hpno mina: [J+] u--]=10-43. 
7) Pac-rsoprAstocr jona y Bonn jalco ce nottehatu ca norannessem remrteparype it Ha 1000 

 if3HOCH oxo 3,3' *In. lberom pacrsopH y opraHmtm pacrHapagsteta cy paanwurro o6ojelot: 
my6Hmacro, upsetto, mpxo npenasstm HajaHcama. Homo ce cacroje on cno60PAnx AcAcKYAA 

J2  nape lona ce onnintyjy nz:y6Hmacrom 6ojOM, ItHje npucycrso y pactsopy (Hanpitmep 6eHatnicicom) 
yxaayje. Ha TO, Ma He nocrojta HpHmema consanumja pacrHoperstx monexyna jona. Hanpours 
mpxa 6oja pacrsopa, (HanpHMep y anicoxonHom) ytalayje Ha tbxxotty jaw consaranwjy. 

8) 3axBaJbyjyhH sehoj pacrsopnautocrn xanoreHa y opramtatm pacrsapatmma Hero y 
Bonn, npn myhicausy HoneHor pacrsopa c opraHmatm pacinapagem seinnat Iwo itanorena men= 
y opraHout pacrsapag. Kon Tors ce tranoreH pacnopebyje tomeby oprawncor pacntapala 

sone y cTporo ortpebetutm onHocHma. AKO ce tato nyntmep paw 6pom H ymeHrtitcyntban (CV, 

TO he onHoc acomteHrpaitHje 6poMa y (paw yrtbewowynclutna npema 'comet:wpm:0x tberosoj 
y soneHoj cita30 3a Hajpa3nu4HrHje ytcynue !commute pacisopettor Opoma ocrarH cranaH H janitor 

,11p146J111WHO 80. 
Y TOM KOHCTaHTHOM ortHocy xoHnettrpanaje marepuje(ramsatje— OMMOCM 

aRTHHHOCTI3), pacnonesheHe Hameby Asa pacrHapaga 	ce He metnajy cacrojn ce ram- 

3Hatut 3aKoH pactiodeAe. Aim OH smut caMO y Tom cnylutjy, axo pacnonerbena marepHja y o6e tease 
Hma jentut HCfH cacraa (HanpnMep alto ce cacroja H3 monexyna) H He myna y Mupormy xeautacy 

peatarsjy c pacrsapamem. HabeHH onHoc HoHnewrpauttje (y nanom npardepy 80) Hamm ce xoeg5u-

yujeusTwAt pactiodene. IberoBa je Henxtusta (Ha HoHcrairrHoj remneparypH) icapturrepacrwma at 

Alan cHcrem: pacrsapam A — pacnonen,etta marepnja — pacrsapan B. HanpnMep, 3amenqiYhic 
yrrbeHntacyntintX yrrbewrerpaxnopHitom, xoectousjewr pacnonene 6poMa &the otco 30. 

Pacnonena Hma seninut roar/ mat 3Haltaj, jep metro omoryharga na ce pacrHopeHe marepuje 

excrpaxyjy 143 pacrsopa noMOhy Nucor Apyror pacrsapaga. Alto ce npu roat marepwja, xojy ape6a 
excrpaxortars, Hana30 npso6Hrso y admit ca Hamm npyritma, TO ce nomoltyXonec:Hor pacriapana 
mowe nocrtilut, tta ce oHa ortHoja on npameca. Hopen no cans nocatarpatunt cnyttajetta nitejy 
reltHocrn xi* ce He memajy, marepHja moace na 6yrte pacnonemetta Hameby Tenn x =wpm rime. 

9) CDM3HOJIOILIMI ynora 6poitHHX jersobetba tip! HOpMaJiHOM party OpraHH3Ma join 

HHje MOBOJbH0 paajaunbetta. lipenta tberosom yanMaiby xao nex Hajocernatsxyx je newrpanatt 
Repaint "cHcrem: 6pomHnH ce ynorpe6masajy y meammunt Imo cpencrsa as yautpHasbe icon nose-

how pa3MpaMM,HBOCTII. OHM ce spno cnopo Hanynyjy 113 opraHH3Ma (yrJ11113HOM npexo 6y6pera). 

IIpx onexormx =mum 6poMoM npenoprwje ce nocrpanano mecro mama= pacrsopoat amoHmjatca. •  

Jervis:belt:A ions Hrpaiy Hammy ynory Hon peryntwatba HaiteHe marepHja. Y Hamm 

opramommma jog ce HaTOMHIlaBa yrnasHom y 111THTaCTOj MJ1e3MH (a10010rHO Ce not's= y opra7 

MI3MY H yHeceHn acrar). OA 06HMHHX HCHBOTMIX HaMHpfillLia Haj6orarttjm cy jonom MyK if mopout 
pH6a. Henocrarax joxa H3a3mta nojasy 6onecrn noaturry non HMeHOM .,ryrnaHocr". OA re 6onecre 
Kaman crpanajy nornaswro Hacetba mum repala (yrnasHom ynarbemar on mops Ha mcopamtalm), 
me saanyx, Bona H xpaHa cace cyan= mano jona. CsattonHouta ynorpe6a mane noae (y sHxy 
npHmeCa tcpattbacoj cons) omoryhatta pa ce nornytto cnpe'uI osa 6onecr. Y Mani cy wth °num 
6onecHe on ryinamicrx rte' urn nenenom mopactlx cyHbepa (Koji[ caipxce no 8,5% nponenara 
jona). Axo ce muse xpaHe Honeintm 6rubem, Ho* camas:it jona, nosettasa an ce xontrunta mnexa 
a °imams 6pme pacre Hytta. Taxobe je npaneheuo 6narorsopito nejcnto man= jroaa jots Ha 
Honxeme jaja, rowbetbe CHHIfoa wrti• 

10) HattecHa jenxtbesa 6poMa, jona H myna xanoreHa ynopebama cY j  e A II a  c AP y-
r H M a y npunoticatoj ra6mttt 

Oco6HHe CIF CIF*  BrF BrF2 	BrF6  J172 	JF, BrC1 JC1 Jaz  I JBr 

Arperwrxo rac rac req. Test. 

E
 	

t.   

reg. rac rac qnper sop= gaper 

CTIllbe 

Boja 6e36o- 
jan 

6e36o- 
ism 

lumen 6e36o- 
jaB 

6e36o- 
PIK 

6e36o- 
ism 

mcyr moil xtyr my6x- 

Temneparypa —154 —83 —33 +9 +10 +6 1-66 +27 +101 
CrIPE- 

+42 

TOILIbelba 
(°C) 

(nPx- 
 =cam) rim) 

Temnepirrypa —101 - + 11 • 23 4. 123 +98 +5 +5 +97 +64 +59 

Kibrialba 
(°C) 

JC1 *owe Ace ce no6Hje H y lame nocTOjaHOj Rpm atonwinucaumptwoja ce Tone Ha +140 . Csa 

oat jentufierba no6Hjajy ce. Hertocpensmia xelcrsom oXrosaPaiyhiat• :snores& it peilitIMISHO CY 

MHO nocrojaHa. 
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198 	 VII. CreAga ZPyfia tiepuoditor macula . 

XeMilant sem JCI H JC13  nano ce 110ABpraBa j01111.3111Hfill: H y HCTOIVIICHOM ciamyH y 
fieicara HCHOACEHM pacroopota o6a jembeiba iipoBoAe•enclaPRNHY PTPYjh npx tiemy joz pixe 
Ha xaToxy. npocropxa cTpyxTypa JF 5  oArosapa TeTparolfannOj napamxxx ; aTOMOM joAa y MHO cpeHHHH, a JF, nenrarommej 6mHpanutug c grown joua y uenrpy. Aejcritom BrF 3  as opay-opme K, Ag H Ba mory ce ao6ani mOcra jexungaba eacraita KF • Brig s, AgF • BrF2 it BaF2  2 BrF2  nocrojaHa Ha othstunint rentneparypanta, 	xoja ce pommy,  =Mu 280°  it rim! neicTBY Flom. Hocroje raxolje gHojHe CO= Tana Br122  • SbF, a 213rFic SnF ro 	uejeray -*Fs  as ox- 
eme Amor= Hemerana H men= crgapajy ce ourosapajyhx ibnyopitux c inuaajawent cno6omor 
6poMa H Mg:comm. Ca JF, go6HjeHa je Kpacriuma Amine co Cecina KF • jF2. 

11) Cyriellit no xapaicrepY 11PomeHe TOMO= craapaiaa xinoremosouomixa, mimosa 
repmronca LIOCTOOHOCT mope ce jaxo chumming of clinyopa xa iony. Amon paermumne HF 
Ha enemewre Hitje upHm erHo Marc Ha Ha .Hpno BHCORTIM reitneparY1Ama, now je HJ nPineeln0 
AHCOCOBaH geh Ha 300° . Y oprancwcM pacmapa 	(6ensony wen.) CBE TJUIOTCHOHOAOHHHH pacrHapajy ce MHOr0 roue Hero y tom. 

12) Kao H moposoupinuc ram H HBr a HJ entapajy e BOOM aseorrionHe ,  mane Hole eaupgce 47% HBr (r.x. 126°), lam. 57% HJ (r.x. 127°). 3a o6a ganoreamouomuca 1303HaTH cy xpricranomupark ca 2, 3 H 4 monencyna sue. 
13) PacrHopeug y Hegonemm pacraapamma XallOrtHOBOAOHMAH ee' sena= ;team no.! 

Hauxajy Kao Heenexrponunt ami ena6H. enexrponinu. Y noeneusem °molly o6Himo je mHoro 
ourrpgje nojamtbe joHnuanije ca nosstutemem pemor 6poja gamma Hero y Houemm peers°. 
pima. Tam y mpLuunty Holtman umojanKje minoreHopouoinuca Hntajy eneuehe gpengoe•rx: 
3 • 10-4(HF), 4 • 107 4(11C1), I • 10-*(HBr), 3 10-4(Hj). 

14) Cno6ouail jou HmAgojett mut gemnutmoj omManxixf jo,rionouommte xxcennme,. He 
renown ce, seh ocraje y pgersopy, gamiubyiYhn ../Aejcnty mann joHa j' no oce.m.a r + Js = CrHapalbe oHor enoncettor joHa ja' He 6waa npena3oM enegrpoHa, soh npagnatiment monexyna J, ioxy J' (Ha MTH Holm Rao urro °BM nptutniont. moneicyne Hene).'AHanorm mory mount 
raxolje H joint Br,' H CV. JOH X3' HOisi ce crgapa y paeraopy, Hama ce rico "ohi y panHarencit c upoupaHma extor pacnausgua: X2 ' X' 	, 17  enymjy- J, '  pimorenta ce jaxo nomepa pies°, y enriajy 	— mop° eacimm Ha HCCHO, a Br,' gaymma hurrerihiejstjapint nosomaj. • Pagonanceme pacrHopa H uarpegmbe nomance nomepame pagHoreme yuec:Ho, 'Beta 'Han xmgeH-
rpaunja X' — ynego. 

15) ,E(o6i4jaibe pacmopa joHosoHomme HHCeRHHe (cue uo 5r-He Romewrpatutje) nano H3BeCTH nponyturalbeht H25 y Hogeny eyenemHjy jots. Peataln a Hue no (=emu: J, + 
1-12S = 2HJ S .1. . lja 6H ce calque° Hogan! Pam:top HJ o/1 oxcnnan.Hie Haugynnunt mice-

cuuncom npenoPrlYje ce ua My ce Alga mane Hamm= gpneHor 404013K (1 *lit), Hojit, Holum je riptuernquo Hepacrsopau y jouosoumutmoj meemunt, °Amax ;rotor mat nperioux eno6ouaH 
jou, xojH ce mom CTDOpHTH npn ORCHAaHHill, HOH0130 y HJ. 

16) 3aBHCHO ou HpHp0He ranoreHa, KOHCIIHTC psalm-rem 111.HXOHMC ximpositaa xittaiY oue Hpemocrg: 

[H• IX HOX] K 	XI CI I Br I _J__ 
[X,) 	 K 2 . 10-4  I 4 10-4  I 5 10-13  

Tpe6a ripnmernm Htt je moryhe H uppoutje rymaneme xxtuponme cao6o,rnix ganorega, MUM no cum: X, + 	HOX X . . Hnax Tango rymaileibe Hurnega, hume je npammo. 
17) ,Ilecnuraugjy papa HOBr (K = 2 • 10 -4) mor;he je H3BeCTH C81110 not jaxo chiamenum ricannotom, Hon ua Ao6njame HOJ TO Hide yonurre norpe6Ho..KOHCT8HTa Hiicoutija- unje ximojoHacre -  xxcesme no ICHMUDICHOM Tarty (K = 2 • 10-11), sum je Hero no 6a3soht (3 . 10-10).Baum uneougjaumja (no mem HOX HO' + X•), ggrnena, moryha je xou. HOBr, a raxobe H Hon HOCI. 
18) .11ejcnnom Timor enegrpgmor npagabeibit Ha jam oxnabeny entemy 0 2  it naps Br2, crimps ce 6poAsotanccua (Br02). To je memo Hcyra *tapers marepHja, nocrojam eamo Haim 

—40". jegaH ou nPonrcara meronor repteracor paanarama y HaKYYmY  je mpg! Asouomcut) 6paga (Br20), KOH Ca TOTIH Ha —17°  paasaramem).H KOH Haje Ca HOMM HOBr. rlocrieuisH MBA Cc Healthily's° crsapa =Kobe spa uejenty 6poMa Ha cyan oxchni Home HMI Ha HATOBy cycles-311jy y CC14. OH je ncrrnyHo nocrojaH canto .xenon —40° . 	, 19) Spawn peamme 3HOX = 2RX + HX0, npH npenaay ou mope Ka 6poMy H 3aTHM 
Ea jouy 6pao pacre. Y enrutjy o6a, nocneuma =norm pemautja Hamby HX a HOX nutoro 3aBHCH oA raaHHOT magma. CTOra omen jeTallyntna paananma xmo6pomacre a sintojoHacTe hatceahnie Hamm osano: SHOX = HXO, 2X, 2H,0. 

Jon= Kmcemum nocraje, Hanpmep, nP14 Aeicmy mope Ha j0):( Paaantelt y HOAR no Pean.... MOH: .12 5C12 OHO = 2HJ0, 1011CI. Crora axo ce pacTacpy Hexor jomua moue EMU= xnopse none, =jambe ce y noticing 6oja joua, xoja he 3aTHM Hollow Inageartym. 
3a uo6Hjalbe HJO, o6Hmo ce Hampeaultyjejtejento jam morke KaCealnie HO joA, Kok reqe yrnamom no jeugmtinnt: J 2  + 101.0102  = 2HIO2  10N0i 4140, .Acores =caw . 
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§ 4. lloazpytia 6poma 
	

199 

RojH ce ir3m3ajajy; orcrpaibyjy ce nponyniraibem jaxe crpyje sa3gyica xpos Temnocr. I43 xcna- 
penor pacrsopa npH xnabelby Tanome ce 6e36ojHH Rpm-ram HJ03, icojH ce pacnnmbyjy Ha Ha- 
3,gyxy. Y pacrsopy jogHe Hudemme nocrojH paimorenca xHJO3  (HJ02)x, rge je x.=-- 2 MTH 3. 

Cynpumo HC102  n HBrO3, 3a jogiry Tuicemaly spno je xapawrepHcrirtma aajemmtuca 
RpHcraimmulja c ibemm comma. Ho3HaTH cy NaJ03  • 2HJ03 , KJO3  HJ02, RJO, • 2HJO2 

 nrg. go6Hjenii cy rax0e Heim agmmosm npon3sogn mixHilpima jogHe xricemme c jogamma, 
Hanwimep KJ03  • J20, (T. T. 316°). 

20) gejcrsom H3meby J 20, H JF, mom ce go6HTH oxcH it) 	opag nerosanorrHora 
jogs, cacrasa JOF 3 . To je 6e36ojHo xpHcraimo jegmbeibe xoje ce pacumnbyje Ha, BJUDHHOM 
samiyxy x Hpno ce nano pacrsapa y sogH. HpH 3arpesaiby JOE', nano ce pa3nance. gejersom 
RomiemposaHe HF Ha KJ03  monce ga ce go6Hje co cacrasa KJO2F2 . 

21) Kao xnceinum HJO, (K = 2 • 10-2) je e.na6Hja og jogHe (K = 2 10-1). Hartman 
xao oxennagrioHo cpegcrHo axrmimija je 0,11 HJO3  (aim malbe og HJO). Beoma je mrepeciurnio 
noHnumbe HJO4  y song. 1Ipn y3ajaMHOM gejersy one MaTepuje y 3aBHCHOCTH OJT yenosa,•mory 
ga ce crnope HeRommo jegmboba onurre cloopmyne (HJO 4)x - (H20)y. Kim mix onmc jegnibmba 
sogomnua Hoge gory nornyHo HJIH gemuurmo ga ce 3ameHe mei ano m, onaxo ncro 
xao H B0,30HHIC came HJO4 . Y Be3H C THM jegmbelba osaxsor TRIM 06HMHO ce emarpajy IMO X H-
gparHcane imemme H npunncyjy Him ce oae cliopmyne.: HJ0 4(x = 1, y = 0), HJO, 

= 1, y = 1)) 114J202(x = 2, y = 1), HJO, (x = 1, y = 2). KHeene COJTH Homan cy in 
cse no6pojaHe crpyxTypHe Tim3se, Heyrpanne — camo 3a Ilene. Hanpnmep, go6njeHa je cpe-

• 6pona co Ag5J06 n Ba (JQ„) 2, Rog xoUrx ce. H5J06  noHauta Imo nero6a3na imeemixa (K2  = 
= 2 10-2, K2 = 4 • 10-1, 1(3  = 1 10-12). Hpn 3arpesalby H,J06  (T.T. 130°) y saxyymy -go 
80°  go6Hja ce H4J200, jxo 100°—HJ04 . Cno6ojwa HJO, 3aCaAa Hilje H3gaojeHa. OrpyxTypa 
joss J0,-2  ogrosapa °mammy ca jogom y gorrpy [d(JO) = 1,93A], a join JO,-  — Terpaeppy 
c joriom y neHrpy [d(JO) = 1,79 A]. 

22) Conti nepjuumm xnceimHa, no nparnury, Talmo ce pacrsapajy y sogn. go6njajy ce 
o6wmo gejcrsom xnopa y animmioj cpeinun Ha ogrosapajyhe coin jorme lutecium, Hamm/cep 
no pesiumjH NaJ03  + 3 NaOH Cla  = 2NaC1 Na21-12J06 HIM flax enexrpommom pacrsopa 
cones HJO3 . 

23) Hope Hasegemm jegmbeiba xanoreHa c imceolimcom, 1103HaTa cy jom Hexa APYra• 
Og H.HX cy HajairrepecaHrimjH ;lemma= rposanarrHor joga, y mime cmaj Aga meTanHH xa-
pax-rep. Taxi HanpHmep no3HaTe cy cones camas: JPO4, J(C104)3  • 2H20, J(CH2C00)3 . Hpn 
enorrponum pacrsopa nocnembe cones jog ce Hagsaja Ha xaTorm, mime ce goxaayje iberop no-
3HTHBHH Ha6oj. Y osaj peg jegmbelba cnaga H3rnega JC1 3 . Cno6ogila 6a3a — J(OH)3  imje 
nmsojelm. 

Crriapame jegmbelba rpoHanerrmor joga onanca ce, HaripHmep, Ran mehyco6Ho gejmayjy 
pacrsopn J2  H AgNO3  y 6pinximmo riexHgpimeanom anicoxony: 

J2 + AgNO, = AgJ4-± JNO, H 3JNO2  :-4-1-t J2 + J(NO3)6 

Kao INTO ce BEHH 113 OBHX jeHNIMHIla J(NO3)3 Hana3H ce rips' TOMe y PaBHOTCHOT C 1131TpaTOM 
jegHosaneHTHor joga. AHanorno Teme, H3rnega, peammis H trim amoral joga 
6poMoM. 

Pacrsapaibem mane 2j 3  + 3J205  (urro je mumsanerrmo 5J 503) y xmniarrposaHoj H 2SO4 
 mory ga ce go6Hjy scyrn xpkicranx (JO)2  SO„, xojH ce paciumbasajy Ha sa3gyxy. gejcrsom 

nyuubmite H2SO4  mut no6nege, seposarno y semi C npena3om y J2(SO4)3. JIejCTBOM sone Ha 
cymbal joga Husaja ce J2 H }Kyr 'mum pacrsopaH npax eacrasa J 204 . Osaj (mug, xojn ce 113HAZI 
130°  paamme Ha enemorre, Tpe6a emarpaTH xao 6 a 3 H It jogai. TposanarrHor joga — (JO)J0 3 . 

Aenosalbent 030Ha Ha xiBper jog nocraje wytacacr npax cacrasa j a0„ xojn ce paciuirubyje 
Ha samiyxy (ca pa3narobem). To je HeyTpanaH jogar TposaneHTHor jogs — j(J0 2)3. 
143HaJT 75°  on ce pa3nance ca Hagsajmbem joga. 

24) IIpx y3ajamnom gejersy crapcxor paella°  pa C120, H cno6ogHor joga Tyne pcSepeamaa• 
peaximja no =emu C1203  + J2  T.k. C12  + J202  up! Remy ce crBapa 6e36ohnt tlepoxcua joaa. 
OH je nom= canto y pacrsopy is join je mane nocrojaH Hero nepoxeng xnopa. 

25) lipH gejersy sminai o3oHa Ha 6pnnummo ocymmi 6poM crsapahr ce 6e36ojHH xpu-
cram' oxcHga cacrasa Br308 . OBO jegamethe je H3Baripeglio HenocrojaHo, Howe ga ce mysa &Ind 
Hexo spene y smnicy 030Ha HMI Ha spno HHCHHM remneparypama. C Hogom 1306  gaje 6e36ajmt 
pacrsop, xojm pearyje mice= 14 Hma oxcHmunione oco6tine. 

26) Jerimboba acrara oxouimuy ce go joHa At0 3  canto Hajjamum oxamagnomm cpeg-
crsiima (Hanpnmep HOC1). rlo3Hara je (Ho nnje Talmo yeraHosibmia) H gpyra HITHCa 110311THBHa 
BaneHmocr At, Ho* Hacraje gejcruom Mane jay.= OHCHTRITHOHITX cpegcraBa (Br2, HNO3  

PacrBop FeSO4  pegyxyje mica:1140m jegmbena At go enemerrrapHor. AejerBom SO 2 
 Him Zit y mice* cpegmm acraT Home ga ce game pegyKyje go jolts At'. OBaj ce, 'omega, naKo 

faccugHtrie go enemeffrapHor At 
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200 	 VII. Casa apysla sleptioduoz etiakesa 

§ 5. Omemmamom0-peAymmsone peammuje., 	upo.  meat y neopfamemoj 
xemnim mory ce noAtne y 	rpyne: aj.ma npouece, goim Texy 6 e 3 n p o- 
meme smarm= exememaTa X0j11 petxyjy H 6) ma pile Koji' fag c lip0111 e-
n o M BaJleHTHOCTIT. ce oxioce Ha pplutturre enymajese p;sory6e mew, 
'nije cy je tmanmme ornsamo seoma, npocre• ,II,pyrm nin c  omocti ist pawn* 
ncrnacusams H m Apyrmx, ttecTo spa° momenta mammon( nponeca. 3a 6p3o 
H npasninto cacTasmame BbBX0ROX jenmatnuta meouxontio je yment et caymans 
cnantjanao mxpal)eltom meronintom. 

Peakantje Apyror Txua mamma ce oxidwatittomo-PeOlait(eMum 83D1 cmpa-
halo (ann He noisyno Tatnto) 	pealantjtotti atCHMKIHie. Cam Hogs rotta3Yjc, 
Aa ce npsotlinto non omcnnammjom nonPaymesamo cote. CjeAHaelialbe HMCO- 
• c maTepmjama, a no PeAPHAttipm — sera* 9,0y3Ialialf4. 1101411 
nmje" H „penyxumje" biome ce max ammo yannrirnt, atco ce rime y °Gaup na 
patceommx cxopo ysex npmenattit ce6m =anyone on exemaria, Koji& ce c OHM 
jenmne. Ilpema Tome cyumma o A a u x j e cacTojm ce y r y 6 H T x y 
enexTpona on crpmme maTepnje xoja ce oxanntute. Hanporms, npx penyx-
mix oxa Ao6xija nonoso pantje t3ry6meme enexTpoxe. IIpema ToMe cyurnma 
PeMYlamtje cacrojx ce y n p cajenx x. asamy eneTpoxa oAcrpaxe 
maTepme, xoja ce pepyxyje. 

3a cna Aama pacyltsama xi* 6mnto, na m3 enexrpoffit c jantor aroma npe-
awe na Apyrn ncrrnymo (joitcma mesa) gnu cy CILHO mime HUH smote ynamatm 
(nonapita seas):, CTora he ce npm altaBH3H marepmjana °Igor naparpacba, janto-
'eTasmocru papm rosopirrm o nenasamy Hunt npucajaunbastuby emeapam, me3a-
BHC110 OA cTsapnor ntna sanartsmx sem. TIpema ToMe, yonurre oxatualtmotto-
palyialmona pauantje mory ,  ce Aectanuicant Imo nponecm, mum c npena-
3 0 M enexTpona on jepsor nom Ha APYrH• 

Paxmcrrpmmo H133 xxopmmx jenmeme: 

HC1 	Cl2 	C120 	C1207  

Y HC1 xnop je HeraTHBHO jeAHOYMOICHT3H. Y monekyny Cl2 HHjeAaH OA aToma HC 
arapalbyje csoj exacTpox y sehem clammy Hero Apyra; npeMa Tome Ita6oj ma-
nor OA lb/DC je jantax "wan. Y C190 xnop je nonomo jantossinatram, amt 1103H-
num. Y C1207  xnop je nowinnuto catmosamansx. Cxemarcxm ce cse OBO MO)He 
031131114TH 0831CO: 

-1 	0 	+1 	+7- 
HC1 Cl, C120 	C1207  
AB 	B 	F 

Tosopehm o npenaxy xnopa 113 cram A 37 cTam,e r, mowemo Kamm na, je 
OH xmry6mo ocam enempoma, rtpH npenaxy on B 1" "neer enaapoma, 
on E tut l cenam exacrpona. 06parso, npm upenaw on ma B . camas xnop s e-
3 y j e mecT enexTpona, on T Ka E cenam enacrpoma on 1' ma A -- ocam emelt-
Tpoma. MaTCpaja y CaCTILB yawn enemata, K 0 j H se3yje eACKTI3OHC 
3OBC ce onithatfuonzu cpencrmom; =Tem* xoja y .atom =Tatty canpmut ene-
mataT lc 0 j H r y 6 H enexTpone peArCHHORHM,epeAcrsom. 1  

3a cacraszame *mamma accsnaintomo-pe.nymintommx peatuntja norpe6mo 
je npe agent 3HITH xemncxe (1)opmyne TIOALIMIX maTepmja As6mjanot npopy-
KaTa. Apse, npnponno 3HEIMO I  AOH CC ADM mopajy oApenant 6m.no atenmjamunt 
XeMBCHHM mcrurrnsabem, 6xxo Ampex's() Ha °cum nontanix oco6mma exam-
maim. Ana nourro omantansomo-penpuntmum mow= mnax Texy o6wat0 y so,Ae-
Him Pacisolmosa) HellocPeAH 0  0.14PAIDInt Ha An pome yna3m y Peals:401Y, MILK 
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g S. Occucknissouo-peaymiume peamiuje 	 201 

ce nax no6Hja xao pe3ynTaT peaugHje, gecro HHje moryhe H TO ce ca3Haje caMo 

Hplunficom cacraHmama jegHatnme. 
Kao HajnpocrujH npHmep oxcHgawHoHO-pe jyKwoHor npogeca mome na 

noc.nywn 6Hno goia peaxamja =ma gmama (V § 8). Ogge je pa3mcrrpeaa Homo 
cnomeHHja peafamja H3Mehy enemeHrapHor claoabopa H pacrHopa xnopHe 
ce.rume. 

McnHTHEanbe npoH3Hona ose peammje noica3yje, na ce xao pe3ynTaT y3a-
jamHor Aejaraa crHapa HC1 H H 3PO4 . Ilpema Tome: 

HC103  P HCl H3PO4 	 (1) 
Hamar:un Ha6oje enemeHaTa, HojH memajy nanorrHocT n HanHcaHura HX 

H3Hag OBHX Hmahemo: 
+5 	0 	—I 	+5 

HC103 P HC1 H3PO4 	 (II) 

113 jenHatunie (H) ce Btu*, ,rta ce HaneHTHocr xnopa npomeanna og + 5 
go —1. • IIpema Tome HC103  je oHcHnagHOHO CpeACTBO H jeAtH Men 
moneRyn (Talumje xnop) y npogecy peaggHje Be3yje mecr enegrposa. C npyre 
crpaHe, naneHTHocT cpoccloopa ce npomemna on 0 go +.5. IIpema Tome -4soc4xop 
ce jaBma xao penyxgHollo cpencrso H cnam4 'heron ATOM ry6H neT enex-
TpoHa. 03HaxIHBIBH TO Hawn onroHapajytuix maTepHja no6Hhemo: 

+5 	0 	—1 	+5 
HC103 P HC1 H3PO4 	 (III) 

5 1 

AnH CBH monexyzi maTepHja, H OHM R041 cTynajy y peaHugjy H oHH HojH 
nocrajy, jecy enempoHeyTpanum. CTora genoHynHH 6 p o j ene 
TpoHa, Hojn y npogecy peaxgnje naje penyxgaoHo 
Cpe)ACTBO, mops 6 MTH jenHax genoHyn HOM 6pojy 
eneHTpoHa KOH Be3yje oHcHnagH-oHO cpegcTBo.OTyga, 
ce Hana3e OCHO8UU icoeOuqujefau jegHatlHHe — HoecialumjeHTH 3a oHcHnagHoHo 
cpencrso H HominguljeHTH 3a penpugioHo cpegcrso. 

5HC103  + 6P HC1 H3PO4 	 (IV) 
1 6 1 	151 

Cana,nponepaHamo 6poj aToMa cnaHor eneiviegra c o6e crpaHe jengatuute 
H pacraarhemo onrompajyhe HoednigHjeirre (genncxonHo je no'ieru nposepaHame 
on enemeHaTa HojH y npogecy peaugHje memajy cHojy HaneHTHocT; Hogoirinc, a 
Hapoturro KliCeOHHK, am He yna3e y jemaxualy y cno6onHom cTamy, Tpe6a npo-
gepaHaTH o6Htmo Ha xpajy). 143jenHattHHum nomohy .  xoe4aignjeura 6poj aroma 
Cl H P c o6e crpaHe no6Hja ce osaj H3pa3: 

5HC103  + 6P 5HC1 6H3PO4  

IIponepumun 00,110HHH, BRA M0 ga ra Ha gecHoj cTpluni HMa aHaTHO MUM 

Hero Ha neB0j. HOUITO ce cno6onaH Bonmanc y cHcTemy He H3gBaja, mama je 
y peaRgHjH riecrHoHana B 0 g a. CTora Haj3an go6Hjamo: 

• 	5HC103  + 6P + 9H20 = 5HC1 6141'04  

IIposepaaajytat Hnceomm yBepHhemo ce 	je jenHatama cacTaszena 
npastunio. 

cpopmynHtuyhm yHpanco OBO, IWO CMO gocaga H3Henit, )10.718311010 

Aeher nortmor H3narana 3aminun.emix onepagHja Him cacrassbamy jenHagitHa 

(V) 
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202 	 VII. Cedma zpytia iiepuoduoz cuculema 

oxogamiono-pe,aymomix peaxxxja (capaetix ce xao cameinijam nparaepom 
peaxi(Hjom H3m4y AS2 S3  H HNO3): 

I. YcraHosmaHamo cl)opmyne maTepHja, xoje ce no6Hjajy xao pe3ynTaT 
peaximje: 

As2  S8  HNO3 H3AsO4  H2SO4  + NO 

II. OnpOyjemo HaneiffHocr endmeHara xojH riecrHyjy y peaxinijit npe H 
nocne 

	

+3 -2 	+5 	+5 	+6 	+2 
As2S3 HNO3  H3AsO4 -  H2 SO4  + NO 

III. 143pagynaHamo 6poj enexrpoHa HojH naje jenaH monexyx pegyianfoHor 
cpencrsa H Kok Be3yje jegaH monexyn oxcHgannoHor cpencrHa: 

	

+3 -2 	+5 	+5 	+6 	+2 
A,52  S3 + HNO3  =a H3AsO4 H2SO4 + NO 
2.2+8.3 	71-1 

	

28 1I 	
_1 

IV. Hanammo 'o cHosHe Hoe cl) H 	e, rrj. xoecluntHjeffre 3a 
oxcHnagHoHa H penyxnHoHa cpencroa 

3As2 S3  + 28H NO3  H3AsO4 + H2 SO4  + NO 

	

1 281 	1 3 1 

V. Hpoxepaxamo 6poj aToMa csaxor enemorra (3acana 6e3 Bonomuca H 
xxceoknixa) Hagen-nix  H xpajlbxx npoH3Hona pealawje H H3jenHalryjemo HX CTaB-
_rbajytin Roalnumjeare: 

3As2 83  2811 N 03  –0-5 H3AsO4  9H2 SO4  ± 28N0 

VI. IIposepaxamo' HoictoHHR H nana3Hmo 6poj monexyna Hoge, xojx yqe-
crujy y pearanijx: 

3As2 S3  28HNO3  + 41120 = 6113As04  + 9112 804  + 28NO 

VII. HposepaHamo xxCeoxxx H yBepaBaMo ce ga  je jenHainma npamunio 
-cacrawbeHa. 

Camo ce no c:e6H pa3yMe, ma Herna ncrrpe6e npernictmaTH peataxHjH Hexo-
=KO nyTa; cBe ce noxa3aHe onepaugje spine nocreneHo Ha jenHoj Hcroj jema-
Timm (npH MEUIO Hamm — HEtinthieT). 3HHH, na cy xoe4magijeurx npasHnHo 
nocraHmeHH jecre jenHaxcicr 6poja aToma cHalcor enemarra ca o6e crpane je-
nHatime. 

Beatc6e: H3secru Ro xpaja one cxemirroce jegnsonme: 

1) SbaS, + HNO, H,SbO, + H2SO4  + NO 
2) FeSO4  + KC10, + H,SO4  pe,(SO4), + KC1 
3) HOC1 + Br, HBrO; + HC1 
4) HC10, + HC1—•- Cl, 

143Hera meromixa oacraHmama jennatma oxartnanHoHo-pegramomix pe-
xximja HenocpegHo ce Home npHmeHHTH Ha orpomny Heiumy nponeca, xojx ce y 
npaxcH }flux y Hemua cnegHjanmot cayvajesHma norpe6Ha cy HonyHcHa 
o6jaunbema. °salute cnyqajeae cam hemo paamerrpHTH. 

A) Axo 6poj eneacrpoma, lc* ry6m pempalmoao cpemcrBo H 6poj eniapoma 
lc* npmma OKCHAHHHOHO cpeAcrao %cattily majmehm aajegmag 
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§ 5. Onuoatitiono-payniume pecunfuje 

 

VHHH n a 1.1, TO ce o6a 6poja gene C HAIM npa tianamerby OCHOBLIHX maim-gHjeHaTa. Hanpaiep, sa peaxgHjy 

HC1O3  H2 S -4: HC1 H2 SO4  
61 	I 8 I 

OCHOBHH HoecinumjeHTH Hehe•6HTH 8 H 6, Belt 4 H 3. 06pHyro, aHo 6poj eneicrpoHa, 
HojH ygecrsyje y peammju HHje Hapax 6poj, a  y pe3yJrraTy ce mopa go6HTH .napaH 6poj aroma, oHga ce OCHOBHH xoecinngijexTH ygsajaj y. Tax° npH pen:Huhu 

FeSO4  HNO3  H2SO4 Fe2( SO4)3 + NO 
II 	13I 

ocHositH KOMIIHIBIleHTH Hehe 614TH 3 H 1, RCM 6 H 2. 
Bew6e Aoserm j:(o xpaja oxe cxemaTcxe jematime: 
1) HC102  + H2S -± HC1 + H2SO4  
2) FeSO4  + HNO3  + 112SO4  -4- Fe2(SO 4)2  + NO 
3) HC104  + SO2  -4- HC1 + H2SO4  
4) FeCl3  + HJ -4- FeC12  + HC1 + J, 

B) ORCHgaBHOHO H.TIM pegramono cpegcmo, OCHM raamie oxcHgagHoHe 

	

pearcgraje, 'rpm= ce join 	e 3 14 B a lb e go6Hjegnx ,  npoH3Bogg. 
Hanpanep, cygehH no npeTxogHom, Hana3Hmo ga ce npli peaxwijH, Beh 

nposegeHoj xpo3 cTagHjyme I—IV: 

+2 +5 	+5 	+3+5 	+2 
3Fe(NO3)2  HNO3  F2(NO3)3  + NO 

	

ail 	 131 

Ha cHaxa Tpx monexyna pegymmoHor cpe,gerpa Fe(NO 3)2  — ncrrpe6rio je no-Tpounrni jegaH monexyn oRctigagmolior cpegc-rBa — HNO3. Ana nope4eme-m maTepHjana Ha nesoj H ilecHoj CTpaHH jelHatusHe HHHH ce, ga ocHm Tor a 
npH upena3y Fe( NO3)2  y Fe(NO3)3  Ha maim monexya ,.pepylawoHe maTetoje Tpe6a HOTpOLIIHTH jegaH mo.nexyn H NO3  3a AonyHow Be3H:m.11;e woBaneHmor 
rsomba. Ha Taj Hatuni, yormrre, je noTpe6Ho a3oTHe KHcenime: 1 monexyg 3a 
oxcHgaHHjy + 3 moneityrm 3a se3HHame, Tj. 4 monexyna. JegHatoina go6Hja 
06JIHR 

3 Fe(NO3)2  HNO3  3HNO3  Fe(NO3)3  + NO 
311 ORM- 	3a Be3H- 
AlullOY 	MIRA 

H Haj3ag (nocne npona3a xpo3 cicIa3e V H VI): 

3 Fe( NO3)2 + 4H NO3  = 3 Fe( NO3)3  -I--  NO + 2H20 

CnkmaH npHmep, anH cag 3a peparxmoHo cpegento }imam° Hog petuarxje: 

K2Mn04  +4HC1 KC1 MnC12  + C12 
, 4 

Osge Tarot e Hana3Hmo, ga je ocHm 4 monexyna HC1 Ho* pearyjy Kaa PtaYlasioHo 
cpegerso noTpe6Ho HmaTH jolt 4 monexyna 3a semsame 2K• H Mn- . Ha Taj Hamm jeguatruna go6Hja o6nux 

K21141104  4HC1 4HC1 -4- KC1 MnC12  + C12  
aa peAyx- as 2332- 

121/Y 	Bane 
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204 
	 VII. Cebo. *pit! tifpli06140i CUCITS414 

K2MnO, 8HC1 21(CI 	2C1 41110 

- .Be2fc6e: iloaecni .A0 xpaja OBe eBeABereBe  je vQ~xC 

1) .  Cr°, HO -4. CrCl2  Cle  
2) C0 HMI, Cu(NO2), -I- 
3) Ag

u2 
 HMOs  AgNO2  + NO NO  

B) 06a enema:MI — H of aj xoja ry6H, H oHal -Koji* sea* enerapoxe -

fianime ce Y jeA1HOM BCTOZUMOReltylly. OriAe Amin, .111MPHitep,. 

cnytmjesx paammuba marepuje Ha jemmetta j aA H:o`r. • kr 'CT 0 T,BAC11Ie.B-

T 
a, xoja ce HcToBpeMeHo jamta y Hmaol.,H ronuoj Stmairimair. PaAt tatlanaXce-

rut OCBOBHBX xoedramjeHara y3HMaMO xao Aa -Tutu IllocHecll Teri - c AecH a. 

Ha nes°. 

Br4tc6e: 110Becra Au xpaja me =maraca jexuagaue 
. I) Cuts  -4- CuJ 	J, 

2) HNC; HNO3 + NO 
3) HCIO, C102  HCIO4  

1") Kao oxcHAanHoHo (Him peppazHopo) cpeAcrso ammo jeAHo nepo 
c H A H o jemmeita. 110111TO cy csa , raxsa jeAmtata AepHitarx .noAoHnxnepox-

cHAa oHa ce x noHamajy aHanorHo itemy .(IV § 6). CAM H202  pacnaAace npr 

Aanajx, ocno6a4ajytin -jeAaH -nom xxcemmol, npeMa Tole mares' monown Hao 
oxamanXone cpeAcmo y crafty je Aa .npHsytre A B a enacrpoHa. Ilex pepyK-

'mOim pscnmamy H202  ocno6ata ce Asti aroma soMaXixa urro oArosapa oAa- 
gamy oner A B a enexrp0Ha. 3-5  

Beotae : Aosearx Ao'Kpaja ose cxemair6ce jejwamine: 

1)- .Cri(SO4)3  +H20, + KOH -.K2CrO, + KIS°, 

2) HOCI H202  HC1 + 02  

Ha xpajy ocmje Ham Aa ceyxparxo 3aycraBMMo pa' 3asHcHocrx oxamaniono-
PeArapromm npoueca oxpeaxquorte .cpeoaue, y mojol cam -texy. Hajleuthe je Hem 

OKCBA111010110 11M1 peAramono cpcncrso TaK110 Cala° y okApe4eHoj cparman 

cenoj BBB 6116110j). Cam uponec Tare matt!e HMI wine" areprwmO.3amtcHo oA CTe-

Ham xxcenocrn (6ammocrHy cpemme. Y Hamm cnytmjesama yritnaj xapaxrepa 
cpeAHHe mo)Ke 6HTH Tommo 3HagajaH, Aa npoy3pokyje npomeHy cantor n p a s u a 
nponeca. Hanpinaep, pearomja no maul: . 

y Mica/1110j tpewnui 

3J2  3H20 = HJO2  +, 5Hf..  
4 	  

H Nfii32,11: 

y BBeenej clx/Blint 

y amaumoj cpemxm me Ha AecHo, y Xxcenoj — Ha neso6• 7  
lipalcrwmo 3a al:tapas& xxcene cpemme y pacrsopy` xaj"ieiuhe ce yncrrpe-- 

&masa cybulopna 101CeililHa (HC1 H HNO3  uptimabyiY ce Pee,  jeP HPsa oA BMX 

Fame Aa ce mamma, ;;,ox je.Apyra set. ax3rAarniouo cpeAcrso x crora y o6a 
cnymaja HexaA mory Aa Haayne pawmturre. cnopame peaxmje). 3a ersapaite 
anKainte cpemme cnyxor 06iitmo. NaOH BBB KOH. 

Marepuja nomolly xoje ce Ac6Hja oApel)ella ePeAxlia) 	A011/13H ysex y 

xPajlby jemiatomy peak:m.0e. Pa3MOTINIMO, itaninimep, cneAehe carafe:ix OKOH- 

. AanHje nomohy 11;Mn04  y 6a3HOj cpe.mmx: 

502  KMn04  KOH K2SO4  bilhOs 

 11 	S KMnO4  + KOH -+ K2SO4  MnO2 

• III H2S KMnO4  + KOH -4- K,SO4 1V1n02 
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Hocne Hanamema OCHOBIIHR xoecimunijeuaTa n cpambussuba 6poja aroma, Rohl 
mobajy BanenTnocT npn npogecy peaxanje 

3S02  2KMn04  + KOH 3K2 SO4  ± 2Mn02 
 S 2KMnO4  + KOH K2SO4  2Mn02  

3H2S 8KMn04  + KOH —> 3K2SO4  8Mn02  

Ocrano je =KO a ce npncrynn nposepn aroma marepnje xoja cmapa onpebeny 
cPeOnlY (3acaAa 6e3 BOJOWH( H onceonnaa). Cpannaname 6poja two= Rana-
jyma naje: 

3S02  2KMnO4  4KOH 3K2 SO4  ± 2MnO2  
S 2KMnO4  -÷ K2 SO4 + 2MnO2  

3H2S 8KMnO4  3K2 SO4  -1- 8Mn02  2K015 

Ma xpajy, nocne cpansunama toncounca u miceonnma no611jamo: 

3S02  +'2KMnO4  ± 4KOH = 3K2 SO4  2MnO2  2H20 
S ± 2KMnO4  = K2SO4  2Mn02  

3H2S 81(1004  = 3K2SO4 + 8Mn02  2KOH ± 2H20 

Ha Taj Hamm, c meninx= no6opa xoecinignjezaTa anicangja Km lawman xoje 
ce ysoge y micTem na 6n ce crsopana onpebena cpeAnna nonamajy ce cnwnio 
Bonn: °Ha "dome rzecTnonain y peaxnmjn (cnriaj I), nertecroonaTs y ir.oj (cny-
qaj H), Hill! eats ce crnaparn xao nocnextqa peapaxnje (cariaj 

AonYne 

1) OuHoc tomtel)y nojma „penpaniono" a „oxcaamono" omen° moxce na ce apex 
UNA= 013091 CMOM: 

paympoiso cprodiso ± enexTponn accuaaquoito cpeaartso 

Hajnpociajn oxcamannono-pegnaxiona caorem je anapaTypa 38 ennaporany (cn. 1(14). Ynoj 
maToma ccc span naje enacepone im(ms, Tj. ona je PeaYinfolio cpeoceTteo, AOK ax anon& 
CSC apeae c joss manna, Ti. 41)183WHOHEIHe xaó OKathatiltaliti conk:Met!. Tpe6a oparomour, 
na on cam oxcanannono-pemysimonnx microns xoje cc yno- 
Tpe6manajy y xer.uljn, enarrponnsa je najmohaaja x yam-
Bepainna. 

2) Ilpa pay C OKCHAILMOKEIM H penraniO311M open- 	 -ow 
crnaaa 3romo je ynorpe6aTa !buxom Hop/same !amen- 
TPannie. Ron HORILMIHM pacTsopom oxcanannoitOr nnit AmoAa 	 Karma peoymmonor CpeACTI3a nonpasymena ce pacrnop KOjH canons 
y Jmxpyjcuuiy nopmanny omcnnanaoxy 	OffeitAll• 	 PotiNf 
BC H H y, Tj. neo roam —monexyna, 'co* onrOnapa jennom emex- 4sja 	0 	Alma 
epoxy, Koji!' 0311KEI monacyn ry6a 	Be3yje. Hanpxmep, 
SWO ce nommenn K80 OKCHMTWOHO ePtaceno HC103, xoje 
cc y nponecy peammje Oenrcyje HO HC1 aanarrnoor xnepa ce 	

.144.marnbirroz 

melba on +5 no —1, Tj. jaw IbCTOB aTOM (a noesta TOMC a jeAKH C.A. 144. Cams enacrponaramxe 
monexyn HC103) Besyje inecT ennerpona. rIperaa Tome, sop- 	oacKnannie a Pearaluie mamn pacTnop HC103  ciknomasahe y urrpy 1/6 aieromor 
roam-mammal. CBI osnaaanaa.a icomenToamja ocTsjy acm 
RIO H K0,4 HOpM8HIEUX own:sopa xxcenana a 6a3a (V § 5). 

3) lloinTo je sera n3meby jemmy= (me camo no npnponx enemenwra, Belt i no serOnom 
BaHCHTHOM =my) aroma nenonapaa, TO • Ce npx Espasynantuby enearpoxemxcxe Banneraocra 
one He yaxma y oftio. HanpaMep y jeninben.y CI—Hg—Hg—C1, aansa Ramo je no manna! 

• ;p3dsannerna HAta nomniany BaHCHT'HOCT 1. 	- 

4) Henonynapame enexepoxemactce a omen Bannerbocrx mom na ce comae H y may 
mpyrnx cnynajena. Hanpameo y 14--C N, nouratcyjyhm sonommay nanearnoor +. 1, awry 

3, mo6nja ce 98 yribelunt (36or seymoinoara.monemyna) enneepoxenutcma amenniocr + 2. 
Tpe6a nommen!, ma tilt pemnocra KO8SHHIld exaTa oxcatmansono-PenYx-

!mum jennamna no rime mapavereo ifirrepatonexynator paalopena. Tam ce 3a 'peamajy 

remeAproo 
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206 	 VII. Ceara apyaa fiepuoduoz diculema 

caropauma HCN y xnceomncy 4HCN 502 = 2U20 4CO2  2N2  OCHOBIlli xoe-

clmajewni 4 H 5 u3patryHaBajy ae3amicao s, r ibra, Zia m ce y3HMa 3a nojemaie wrome,mcqieKva 
HCN paimje nomeHyre enescrpoxesmoce Ba le prnocTh HJ114 6sino Roje pyre (HanpHMep mu•). 
CaMO ce no ce6H pa3yme ga 'npn 6Hno Rome pa olopegy 'Ha6oja, mopa 6arn o6e36ebelia enewrpo-
Heyrparmocr stonexyna y.iientum. 

5) 36or mane nonapHocrst ne3e y opranocam jegmbeH,Hma =leer° je Ten= pewit= Rolm 
cy og aroma y monexyny no.naptooliamc 110311THBHO a KOjH 'Heraminto. CTOTa npH cacraEusaisy 
jegHamme peamusje okictigaimje opraHcxxx jengtseHA, amuse je Halm °otos= Koeilmmajeure 
He no HenocpegHom inpampialiaisy 6poja enewrpoHa, -  Be$ ogpebyjyhsi npericogHO 6poj aroma 
miceomma norpe6aH ga 6H nona3mc moneRynic "meninx y npoliosoge peaximje.-3Hajyiss -3aTRitl 
ga csaim arom icaCeonilica yrpomex Ha oicomaunjy ogronapa npena3y Asaiy enewrpoHa, 
naico je Hahn H rnasHe icoecinumjewre jegHatwHe. 

17frumo 1. IIpn oicomainijH emnanRoxona (C,H 2OH)-go cupherne 1,31CenlHe (CH,COOJi) 
y nona3mc monexyn ysogs ce camo jegan wrosixsiceomma B o(Hst Tora, H3 isera ogna3e gna aroma 
sogomuca, 3a to je je Bemunabe HeonxogHo norpomHTH join jegan aTOM xikeomuca. Ha raj .Hamui 
3a MUCH moneign ersinaincoxona noTpe6HO je gas aroma icHceoHnica, urro ogrosapa ornyurrinsy 
liempx enexrpoHa: Y Be3H C THM H Hana3Hsto ocHasHe Roecinumjewre noise jenHamme 

3C,HSOB: 4KMnO4  = 3CH3COOK 4MnO, + KOH + 41-1,0 

17pumep 2. jlejosom KMnO, y Riccenoj 'cpegHHH rarco3a monce 6HTH go Xpaja °How-
caHa no cxemH: C81-1220, 6CO2  6H2O. H3panyHaliajylus 6poj aroma icsiceomixa H HAMM 
npogyRara oxcHniumje, Hanaaisto ga Ha cciaxif monexyn rnyRose, molice ga ce mourn 12 aroma 
xvicecnuma. To ogroliapa ornyurramy 24 enekrpoHa, c Hume ce y ne3H H Hana3e OCHOBIIH Hoe-
claniHjewryi jegliaxame: 

5C611220, 24KMnO4  361-12SO4  = 12K,SO4  24MnSO4  3000, 66H20 

6) 110111TO cy marepHje Ha nesoj crpium jegHamma *lux y rammom TeRcry, 
ocopo HegncocoBaHe, a Ha gecHoj HacynpoT, jaRo ruicocosime, peaicusji y joHcaom 061114lTy Han 
H3rneg: 	3H20  6H-± J02  + 5J' ogaxne je oturrnegHo, ga ancena cpeginia mopa 
HOBOB.H0 nenosani Ha nomepaise paimorence yneso, .,(3sicsaisyjyhH nosehiusy xminearpaniije 
jona H•), a anscanHa 	Hagecno (3axriaisyjytai nemuntiby II- join nomohy OH' joHa cpeAtme) 

7) 3aHlimmiss npsimep nornyHor o6priliba oxciinamsoHo-pegmanioHe chyinclinje  jegH- 
mema npH penamano manoj npomeHH pH cpegime gajy one peaiitmje sonosliumepoxcatt! 

1z I 5H20 2  2HJO, 4H20 
2HJO3  5H202 12 4 6H20 + 502 

Him pH = 1 
nrai pH = 

Y npriom og 01311X npaneca 11202  laps ynory o K cHganHonor, cpegcrsa, y gliyrom -- 
penyx H o H or. 

8) IlpomeHa u7scatlepaulype o6Himo ce HCII0JbaBa CaMO Ha 6 p 3 H H H OHCHBALB10110- 
pemumgomix nporieca y pacraopy, aim He Melba iserois n p a s a u. 3iumsussis je Hliyacrax 
gejcrso Tenypa Ha anxam4je: 3Te 6KOH = 2IC2Te K2Te03  3H20. 1-1pH 3arpesaisy 
oisa peamaija lige cnecia HanecHo, npli anatomy 	3,Etecaut Hanoso. 

9) 3amcmn,m3 n:plimep oxamaincoHo-pegramoHor npoixeca Ho* retie nog gejCTBoM 
ceetiozoctliu (yarpaiwargacrHa3paRosa) npercramba peaximja no cxesuc: Fe- + Hg -  by 

Fe••• Hg• . 06y= peaRumja, lc* reme spno nonamo y Tam biome ga Co HcHopiams 
3a Ao6Hjaise  enewrpHtme crpyje (ca HanoHom og 0,1 licurra). Ha raj Hamm noemarpami CHCTeM 
y genocrx mome swpaTH ynory (1) or o a it ymynarop a. 36or nemaritar Roottunijorra. 
icopHcHor nejartia 3a npaiontrue umsese HHje norogan. Nnaic onpasgaHocr rpancessa ;myna, 
TexHamani casipmemibix npoileca norognora Tuna HHje HcaisymeHa. 

10) Heurro gpromje og panuje pa3MoTpeanx cririsjesa croje T3s. RoHjyrosane 
peaRgHje oRomaimje. IbHxosia cymrsula ce cacrojH y Tome ga  Heim occanainHoHH npouecn rexy 
camo ripe HcrospemeHom npormlinsy *wrist =rum* nponeca, ca jegimm 3ajeggatucHst rie-
CHHKOM (T3B. aicropom)„ RojH molie 6wric 6Hno ocomaimoico, 6Hno pegyicupioHo cpegcTBo. Je-
ginsetse, xoje pearyje Henocpegtio c awropom nocH Ha3HB imgywropa, a ono xoje pearyje cam° 
y ripHcycmy impzncropa ione ce aRgeirrop. HanpHmep, Hia0 3  (y gaHom cnriajy 	akrop) 
HenocpegHo °Romaine H,S03, ann He °Kalmuck H3As03 . ABH ,y cm e w H °mix pegyx-
'mono maTepHja 6poMna icikensma olcommue H H 2S03  (migywrop) H H,AsO, (axuenrop). 

Teopicja RoHjyroisamix peaximja oiccHgaiinje, nona3H og Tora ga )(ammo y3ajasuio ;Tej-
on° o6Htmo ycrliapH He retie Ampekrnio npema 36HpHOj jegHatimm peasamje, lieh xpo3 HHa 
HirrepmenHjapralic cba3a (T.3B. enemeHrapnis x npouec Hinpitmep, jegilamma 

HBrO3  31-13S03  = 3HISO4  HBr 
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Mn 7,4 1250°  2150°  
Re 20,9 3170°  5870°  

§ 6. lIodepytia mama= 	 207 

noxasyje camo npaj s si p esynTar peasgsje, a m =arra He rosom o mesom T o n y. 
Omnrnexuto je ,r(a ce Emma) se moace ometamant Aa monesys HBrO 2  °mum pearyje ca 3 mammy= 
112S03, sek Amor° seposanmje Ra ce gemasa npema cnenehsm cpasama: 

HBrO3  H2S03  = H2SO4  HBrO2 	HBrO2  H2S0, = H2SO4  HBrO 
HBtO H2S02  = H2SO4  HBr 

Aso asrop nnje cnoco6an ;la nnpewrno pearyje ca mateirropom (H,As0 8) y csom n o SI a 3 
-H o m craiby (HBr02) Rims peamthja mace ;la ce secn ca H H Tepmessjapnsm era-

%HMS (HBr02, HBrO). OBHM ce H o6jamssasa noctojaibe Konjyrosansx peasnsja oxcsnausje. 
Ose nocnesibe ce y xemxjn cpehy minor° menthe Hero into To ssrnena Ha npsn norneA. 

§ 6. Ilosrpyna man:rano. Hprin =max one nogrpyne maHraH — no3HaT 
je og 1774 mg. H Hma nenHxm TexHwom 311amaj. Ilocrojarbe tberomix aHanorHja 
je npercxasao ,L1. H. MeHnerbejen 1870 rog. OR H3HX permjym (Bp. 75) je ompHEcerr. 
1924 ron. H rberona xemnja Bell je go6po no3HaTa. 3a Ecemramm no6HjeH Texne-
InliYm (Bp. 43), y 1937 mg. ycraHonmeHo je, na je no xenumom oco6HHama yrnan-
HOM MHOTO 6JIHNCH permjymy Hero maHraHy. Ann geTaJBHO H3yclasarbe moor ene-
mewls n meromix jegmbekba HHje no calla morno na ce ocrsapH. 

MaHraH npHnaga neoma pacnpocrpamemm enemeHTHma y npHpo,rm H. VHHH 
ono 0,03% of nenoxynHor 6poja aroma 3emrbmile xope. Mane xonninme man-
raHa cagpone mHore creHe. Yjermo c THM cpehy ce H Hana3HurTa H,eromix mceo-
HWIMIX jemoberba, yrnarmom y BH,By Mmtlepalia n H p o n y 3 H T a (Mn02  • 

xH20). 1-4  
Kojmtnma penHjyma y 3emmimoj nopH je Beoma mana (9 • 10 -9 %). OBaj 

enemeHT He camo Aa je mano pacnpocrparbeH, rieh je H H3naHpenHo pacyx Taxo 
eta permjymom Haj6oraTHjH humeptm (mon6gemrr) canpnal onaj enemeHT y KOMPIH-
Hama ,noje He npena3e 2 • 10 -9% no Te)KHHH. II1Hpoxy npanTwmy nprimeHy pe-
Haiym H meroEm 11p0H3B0)41 cxopo He Hana3e. 

Ono 90% og genoxyrme nonwome go6HneHor maHraHa ynorpe6mana meTa-
nyprana mmycipHia 3a H3papy paampurrax nerypa rsomba. 36or Tara ce H3 pyna 
oartmo He BK,IBI ITHCT maHran, Bel BHCOKO npogeHTHa rberona nerypa C rnonchem 
H yFJbeHHxOM — (4) e p o M a H r a H (60-90% Mn) noix c.nynm Rao cHpomma 
3a H3papy ocrannx manraHormx nerypa. ,I1o6Hjarbe claepomagrana H cmeme max-
i-SHOW= H TB03AeKKX ppm H3B0,1114 ce y enexrpHloram nehHma, rips tte.my ce Maki- 
• pegyRyje yrmemmom no pealamiH: 

Mn02  + 2C + 70 KKall = Mn 2C0 

BeoMa 4HCT maHraH monce na ce no6Hie enemponH3om pacrsopa Eberosnx conic 
Y Hwy npaxa main-au H pemijym cy CHBH, y xomnincrHom crarby, 6enH me- 

• - no cnombem H3rnegy CJIHMIH rsontby (Mn) xmi unaTHHH (Re). Ibrucone 
nanomie RoHcrairre cy one: 

Enemewr Cnenstamsa Temnepatypa TehutepaTypa 
TeHGtHa 	TOEUbelba 	Risymosa 

Mexamitme oco6HHe o6a merana jam 3amice og Hammitt H,Hxosor go6Hjama H 
nperxop;He o6page 7 . 

Ha sa3pyx ce RomnaxTHH meramm maHraH nonpHrta Tamcom noiconamom 
oxama, xoja ra BITHTH Op< p<arbe oxcHgasHie max H npH 3arpesarby. Hanporma, 
y cripamemom cramy OH ce mown= gocra nano. C xanoremota pearyje seoma 
eHeprwmo, rpanehH coax MnX2 . IIpn 3arpeBarby maHrau ce HenocpenHo jenrom 
Tanohe H c gpyrruo THIEHMHHM Hemeramma cymnopom, H3OTOM, 1:1)040p0M 3  
yrmemmom, cumumiymom H 6opom. C sonommom He pearyje. 
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208 	 VII. Caw rpyfia slepuodisix cuctNema 

XeMHCKH eHTHBHOCT penHjyma HeMTO je mama. Am( OH npH aarpe.saiby 
pearyje ca Paiceommom, cyrenopom H xanoremsta, Amite ce C HHOTOH 
menocpegao ae jowl"• Hpax peatibrma aTcop6yje /pm jaao sonamin, war ce 
mimic npm, TOM He craapajy xexa mama je.laubesa. 

' Y aartmacom pegy mum crojm namely Mg Zn. Y Beanc TAM !WOO 
npax npx sarpemby pawn:ice Bony. C pa:Ammon 'melanoma loam pea-
nrje moma eaepritmo, mcracayjyhil Roam= -II craapajyha ICHTIOH Mn- . Pe-
amjym croja y aarimacom pew Remo *me mecao on eincpa He pearyje c paa-
6.nameaom HC1 H H2SO4. A3OTHH HarellEfet pitOTHapa, oacaummylaa ra mo 
HRe04. Ilonomaj Tomammjyma y =noncom perry *la Rh* yerommen. n0311210 
je naK, na ra mom msnriaja 113 pacisopa mum *once ,tra ce=p Hai ow 
nostoky enewrponase. 

Maarau je BeoMa 3aMiktrucH y xesUicuOsi norneny jep onapa ionabetba, 
ma nojtusa ce memo marina yriimaj upomen sitnearnbcra at (=Gime H To y 
czYgarY ienwor acTor enemeaT a. .11/36P0 riPoyqema mina 
mem no* cnroaapajy maim HAT013Het OHCHAHMEt: 

MnO 
&tam= 
ma= 

Mn203  
mama= 

mom 

MK)*  
*arm 
Am= 

(Mn03) 
anaBum 
mainimose 
xeceamie 

Mm909;  
amBouniB 

BepmaaraBope 
=ensue. 

HOUITO je nommen& nosaname aanorraocra aroma ammo .c noaehmem 
ibermor im6oja H cmammesi parojyai, moxcemo (npesia cm. 116) (mama= ma 
he gmcommjanaja moirmoinix je eon Tom EOH y cnymajeamma pasmix ad-
Jiang= cram manna 13hx paantourro. Kao IUTO monsyje mom ammo, OBO ce 
AoHcric H ;Amami: 

noBehame 6asiont ocorma 4_   

Ma(OH)2  M‘n(OH)3  Mn(OH)4  (HiMn04) 1-1114n04  
aojagaibe micranix oco6wm 

licrki Kaput-rep npomem oco6mia onam ce yoruure mcg peaajymoanx *mime-
os. H n Re H 3a Tc aajbapaarepmcintmaje je mamositnextraci ctease.8  

Kao 06H4aii nonaam marepiijan sa no6ajame *Amon MaHralla captor 
111)11Pomaii Baponyrr. 3arpetiameht oBor y crpyjn BOAOHHICH, M0*e c:e notkrat 
y o6 many seneaor npaxa math mamma (MnO), nojn ce He pampa y 804*, 
•ce HMCo pacniapa y inicenomma. Comm, Raja omroaapajy OBOM vocnetwm, craw-
-pajy ce 'mote' IIpH pacraapoby cantor naponyorra y locoman, imposep 
no peammja: 

Mn02  4HC1 = MaC19  + C19  211,90 
2Mn09  2H2SO4  = 2MaSO4  + 09  + 2H90 

,Itejcisom ammo* aa pacraop cam c03111 mumaja ce xso Geo Tana AIM-

2a/iX146 [MB(OH)2]. OH nocrenem nomptai na Einmyxy, ycnem maininoje, 
no* lege no cum: 

2Mn(OH)2  + 0, + 2140 2Mn(OH)4  

Y Bowl npitunimo aepacniopaa Mn(OH)2  je 6 a•3 a H C macesmaama. 
=CO naje onroaapajyhe cam moaanesTaor mamma. &hi• > je 46ojezia 
pymarsacro-apaemm 6ojoM joita Mn-  s aim ce pacraapa y aopm. (ca. 145). 
COBH ABOB a JI e H T HOS )1811r8S1 jecy HajlIOCkOjaHlfja jeBNIselffia 080f' 
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§ 6. Thodzpylia matuaria 	 209 

enememra y x H c e n o j cpegHHH. 3a penHjym gHonageHTHo crame Hgje gapax-
TepHc7mmo. 9-15  

1.143HH manzaw-oxcua Mn203  mace ce ;loft= 3arpenamem imponyarra go 
800°. }heron ogroHapajyhH "%rpm-ATE xuapolccua Mn(OH)3  mop° je HepacmopaH 
y nom H npno je cna6a 6a3 a. IBerose cones 
cy HenocrojaHe H crora ce c HAuna y npaxcH H He cpe- 
hem°. OBO ce ogHocH H Ha 3a caga mauo6poina jega-
mema TponaneHmor pamilyma.  6 -18 

Aox je no o6HqHmm ycnosHma Mn02  H a j - 
nocTojaHHje 1010e0HIIIIHO jegmbeise maaraHa, 
goTne ce Re02  monce gO6HTH canto nona3etuf og BHILIHX 
mccuna peHnjyma (Re207); rip sarpeHamy Ha namyxy 
HMI gejcrnom ORCH/WHHOHHX cpegcraga MHO ROHOBO 
IlpeTla3H y TIpB0611THH OHCHH. 06a duoiccuda cy gpHe 
37 Hong Hepacrnopumne maTepHje. Taxobe cy npaxTHInio 
HepacTsopmHBH H ogronapajyhm TaMHO mpicH xmgpox- 0 zo cling E(OH)4, xojg ce c xemmcxe crpane ognHxyjy 
amcDoTepnHm OCO6HHaMa. Aim je H 6a3Ha H Cs. 145. Pacrsopmmsoct 
xncena 43symaiHja o6a xHgpoxcHga H3pauceHa Heoma cna-

wrap 2)
MaliraHOEIRX cons (Mon sa 

6o. Corm, xoje ce of HAIX H3Hoge, no npanmny cy 
cna6o noc-rojaHe. Hocrojame HaneumocrH 4 — ycra- 
HonmeHo je H 3a TexHegHjym, anE ogronapajyha }Lerma jegmema Hmcy 3a caga 
6nHuce nporieHa. 19-24  

IlpH mummy Mn02  ca anxanHjama y frpHcycmy oxcHgangonnx cpeg-
crana cmapajy ce ogronapajyhe co.= manzalloee xmcenHHe (H2Mn04), y xojoj 
je mauraH mecTona n enTa H. 06Htnio clumo HcHTmenu nHpony3ar no-
mina ce ca 50%-imm pacrnopom ICOH H oxcHgangja ce H3B0,1TH Ha 250° Homily 
Ba3ByllIHOT xHceomuta: 

2Mn02  4KOH + 02  = 2K2Mn04  2H20 
Coax H2Mn04  (m a H r a H a T H) no nparniny cy TamHo3eneHe 6oje. Manra-
Ham Na x I  naxo ce pac-rHapajy y Hogg, maHraHaT Ba je Teunco pacm paH. 

Cn000ma H2Mn04, xoja ce H3HBaja H3 3axmcemeina Immo 
Ham, HenocTojaHa je H ogmax ce pacnaga no maim 

3H2Mn04  = 2HMnO4  Mn02  '-F 2H20 
ca crnapalbem Mn02  H cno6ogHe fiepeameanoge kuicenaHe (HMn04). 	OTHO 
cnouraHo pacnagame, Hanpmmep, no cxemH 

3K2Mn04  2H20 = 2KMnO4 Mn02  4KOH 
xapaxTepHcmlnio je 11 3a maaraHaTe, aim OHO Tetle 3HaTHO cnopHje (y 	6a3Hoj cpegHHH). 

Csa jegmbema inec-ronaneHTHor maHraHa j a x a cy oxcHga H o H a 
c p e c•rna H naxo ce pegyicyjy go Mn02  (y anxannoj cpegHHH) 	og- 
ronapajyhtrx comi Mn • • (y xHcenoj). C pyre maim, gejcrHom B1).110 j 	OHCH- 
gaIHIOHHX cpegcrana (Hanpimep, cno6ogHor xnopa) maHraHaTH mory ga ce ORCH-xnuy 	ogronapajyhm cones nepmaHraHone xxcentrue: 

2K2Mn04  Cl2  = 2KMnO4  2KC1 

,1,aTa peaxugja ce Hexaga HcRopmuhana 3a go6Hjame KMnO 4. Om co H. tiep-
manzauatN) je jegHo og npaxmlmo HajHamcnajmx jegmbaba maHraHa. 

140nwrammuja 
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210 
	 VII. Gears° zpyfia &Imam cucia-exa 

IIo cacrasy maHraHamma aHanorHe CORK peuujyMo6e icHceinnie (H2Re04) 

join cy HenocrojaHHje H crora ce npaicrwmo c mania H He cpehemo. ilocrojaHoe 
BaneHmocrx 6 + ycraHowbeHo je 14 3a TexHeiiHjym, HO Heroria og;rosapajyha 
jeginseiba Huey join &Time npoy11eHa 25 . 

OxcapH E207 , icojx ogrotajjajy c e R M oBageHTHHm enemeirrxma, 
BeoMa ce jegan op ppyror pa3inixyjy no csojoj nocrojaHocrii. >Kyra apixuapud 

iteppatujy.mo6e KuceAune (Re207) HajimpaicrepHcrwun4jH je peHHjyMOB oxCHii H 
monce ce naxo go6HTH aarpeBaffiem npaxa meranHor, peinijyma y crpyjH 
lama. OH ce crsapa c seoma BenHxHM HapBajaibem • Tons= (295 KKa.41.mag). 

Awcupplig nePPeHHjymose imcenime TOM ce Ha 297° H xibria Ha 363° 6e3 pa3na-
raffia. OH notuuse nprimemo pla ce pacnapa Tex Ha oxo 600°. 3a oxcww"TenienHjyma 
BepoBamo cacrasa Tc207 , ycraHowbeHo je pa HcnapaBa y crpyjH xHceoHHxa 

Ha 500°. 2 6 
 

Auxuapud fiekManzanocre Kucenwie (Mn207) H3gBaja ce y Ettipy seneHxacro 
ilpHe yn.acre TeIHocrn npH pejcn3y. 90%-He H2SO4  Ha cnpaineini '1(Mn04.. OH 

je nocrojaH canto Hcnop 0° H Beh npH o6wixoj TemireparypH paaname ce excnno-

3HBHO Ha Mn02  n miceoutix (xojH ca) pxot 3HaTan rrpogeHar o3oHa). CyriporHo 

Re207  anicruipHik nepmaHraHoBe xricenHHe Hma H3BaHpeJHo jaxe oxcHpagnoHe 
oco6HHe. Taxo ce•erap, anxoxon n swore pyre oprancxe marepuje, 3anane y 
AoPtipy c H,Hm. 27  

Aejusom Bone Ha aHxHripsg E207  nocraje oproBapajyhH 6e,36ojaH.pac-Tsop 

ueppeuujyAwee (HReO4) HJIH my6wiacro upBeH pacmop iiepmauzanoee xucenuxe 
HpBH Monee pa ce HcriapH gO cyBa, tie.my ce Ha 160° xao.ocraTan po6Hja Re 207 . 
ApyrH HappwaBa Hcnapasaibe canto no 20% cappHogie HMnO4 ,(Bonne on one 
soHnesrpagHje noxnabe paanaraibe xHceninie ca cri3apaisem Mn0 2  H3gBajaise 
xviceolunca). rlepmaaraHoBa xHcenHHa je BeoMa jaxa H gpicOcosaila je npx6.innsmo 

y =TOM creneHy xao H HC1 H HNO3 . Ileppeimjymosa imceninia je Amcocosalia 
Heim° cna6Hje.•C BorieHom napom oHa ce nplimerno Hcnaparta. 

Cam nepmaHraHose HHcemlie (n e pm aHr a H a T H) o6ojeHH cy no 
npaininy my6wiacTo gpseHom 6ojdM joHa Mn04  , cones neppemijymose e p-
p e H a T H) cnwnio camom jolly Re04  6e36ojiie cy. 3a one xHcenitHe (Hcro xao 
H ca ibrima no crpyicrypH cnwniy nepx.nopHy) BeoMa je xapas-repHcrwmo crBa-
paffie Talmo pacrnopnaunix cone c xarjoHama Rh' H Cs . CpaamepHo cy Tenuxo 
pacrsopmmate Taxohe H fbaX0Be RaMjymoHe cOM, AOK ce cOM HaTPYliYma H n3O- 

HaReHTHHx me-rana naxo pacpapajy y Bops:. 
HpH 3arpeBaffiy neppeHaTH cy BeoMa nocrojaHH. HanpHmep, KReO 4  Toni! 

ce Ha 555°, a 3aTHm Ha 1370° Am-amine 6e3 pa3naraisa. Hanpoms KMnO 4  sets 
ce Ramp 200° pacnapa yrnasHom no cxemil: 

2KMnO4  = K2Mn04  MnO2  + 02  

OBa pealanija ce pap° ynorpe6masa as na6opaTopncxo go6Hjaibe KHceomuca. 
ORcHPainwHa csojcisa, soja cy BeoMa HapameHa y nepmanraHosoj ICHC6- 

AMR H ffiemm comma, aa neppeHHjymosy xxcenimy H neppeilaTe Hficy Hapax-

repticrwma H HaHX0B npena3 y jeginbeisa muse BaneHcrHocTH peHHjyma peinasa 
ce canto no gejcrBom Bpno jainix pegyiumomix cpeperai3a. TexaenHjym y OBOM 

czytiajy 3ay3Hma cpepisH nonowaj: HTc04  tnijH je pacrBop pysoiliacr monce 
pa ce pegyxyje poBoamo =KO. 

OA HOjemmx Com HMnO4  Hapotnrro uecro ce cpeheMo c xannjymosom — 
KMn04, TamHo my6wiacrH xpkicrasH (pacisopn,Hsocr oxo 60 zp/.4 nog 0614‘nium 

ycnoBilma). Y TexHHHH ce nepmaHraHaT o6wmo po6Hja enes-rponHaom jaxor 
pacrBopa K2MnO4  (no cxesui Mn04" e Mn04 1), a Ha Kamm ce HUM* 

BOAOHHH. 
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IIepmaHraHaT Hamm npHmeHy y megHnHHH. HaripHmep Rog mown= 
npenopygyje ce ga ce ogmax 3amoini memo mecro y 11%-m4 pacrHop 1CMnO4  

TIpH TONle ce Kowa cacyurn 14 He crnapajy ce mexypH. Ca KMnO 4  ce cpehemo 
mecro npH pa3HHM xemHomm pagosHma, jep je off npno jano o x cHg a- 
gm o H o cpegcr Ho H y annanHoj, a Haponnro y RHcenoj cpeginm. Kapan- 
Tep pegyiatHje nepmaHraHara y x H c e n o j (go  Mn") H y a .n x a n H o j 
naH HeyrpanHoj cpegHHH (go Mn02) Tpe6a 3anamTHTH, jep ce c oncHgangjom 
paanmannx marepHja nomohy mera cpehemo mecro y xemmcnoj npancH. 28-29 

A1(0 caga, nocne H3Jiarama xemHje xanoreHa H enemeHara maHramone nog- 
rpyne, ynopegHmo nancoHa je,Ennbema, oHga naga y own onrrpa pa3inuca oco6HHa 
ROA HMBHX BaJleHTHOCTH H HenHKa cpogHocr ROA BHIUHX. Kao LUTO je H Tpe6ano 
otietamaTH ca craHosHuyra TeopHje o enexrpoHomm aHanorHjama, K0 H a j-
BYLLUHX naneHrHocrn enemeirrn nojrpyne manraHa jecy Henocpenne aHano-
rnje xaopa. IIoncra Re 207  H Mn207  aHanorHH cy C1207 , neppenHjymotta H nep-
maHraHosa miceinma — nepxnopHoj, jlo x Humoring cegmosaneHma 
6poMa HI3Cy yornme n03HaTa. 30-33  

jlonyne 

1) MaHraH je ripno turrepecamraH y &Toxemic-Rom nornegy. TaxcHe mcannae noxa.syjy 
na Mn ynasH y cacras csera pacsuba n smmormba. Tberona no3nrtmHa o6xtmo He npenaau X11- 
lbaxurre nenoxe npogewra, aJIH y Hexiim c.nrcajesxma moHce 6irru ammo seta. Hamm/up, op-
rammam my= mpaua canpmx no 0,05%, a Heim 6axTepuje max H go BeHOMIBO npoueHaTa Mn. 
°menu ca acxpaHom MHITIeBa cy noxaaans, ga je mairraH HeonxonaH cacrasmc geo %Inoue xpaxe. 
Y HoBeHjem opramiamy ziajmuzze Mn (no 0,0004%) uma cpue, jeTpa H 6y6peao. YTHgaj mammia 
Ha Hammy 3RTHBHOCT =mega na je spno paanHHHT H °rumen ce yrnasHom Ha y3pacT, cruapanbe 
xpEnt H CIIYHEHHjY HOJIHNX Humana. 

2) ManranoBa jemmema y Koim'mnaMa 'whim on Hopmammx (Hapoicuro jenua.ex;a ;Imo-
Haneynsor maHraHa) nejcsayjY xao THEMITHH orpoun, H333HBajyliH XPOKHMHO Tpoisinbe. Ono moace 
6urn npoyapoxosaHo ynucax.em upaunme xoja -cam:up:H.1'mm jenxibetha. OHa ce nojaissyjy 
xao paamsurra pacTpojcTna HepuHor cncrema, npx merry ce 6onecr paanHja Iwo cnopo. 
AonytuTeH cagpmaj maHraHa y Haagyxy migyerpncxxx npocropHja H3HOCH 0,0(103 Azzlit. 

3) nouns je maHraH HsBaHpenHo padyr y =Hama, Bona ra H3BJMRH H y Hum .pacrxope-
HIDE jegmbema onHocH csaxe romme Ica cronme =maga Tolla y °max. Metyrum, cappmaj Mn 
y mopcxoj Hogx je upno mann (10 -7-10-4 %), nox je y mymy gy6oisix mecra oxeaHa OH smarm 
seta (go 0,3%). Yapox ouome je crarma oxcugagnja (Facceomacom pacruopenuM y Bomar) pa-
CTBOPITal3BRX jegmbema nsosaneHmor maHraHa go npannsmo HepacrEcopHor =mast Hemopo-
BajlelITHOT manrana jMn(OH)4] 1KOjH ce TaBOHCH Ha 

4) JenHorommnba cseTcHa (6e3 CCCP) npoHarconma maHranomix pyga H3HOCH OKO 

• 3 WM. ut. HajBaxamja HanaaHurra THX pyna HaJIa3e ce y CCCP-y. Haj6oramja Og Halix cy 4.1lija- 
. 

TYPacoje (Kauxaa) H HHKOHOJb (YCCP). Ho cacrasy mule (Mn02  • xH2O), no mopcsom Hope-
Ray M no napawrepy cnojeBa o6a oBa Hanannum noTriyHo cy Haw Tuna. 

5) Jlerype maHraita ca rEco)Oem cy spa° mime H oynopHe. HajBammija og IbHX je M a 'f-
rancs Henxx (83-87% Fe, 12--15% Mn, 1-2% C) xojci ce nimmeibyje 33 Hapagy 
oHnx mannatexxx genosa, HojH mopajy 6HTH upno ornopm4 Ha ynap H Ha a6au,e. Taxo ce on u.e 
o6Htmo H3pa4YIY PagHH genom4 npo6kumga Hamel's, xyrne sa mnunoue MTg. HajBelia KOJIHYBRa 

maHraHosor xcemixa uge aa Hapany weneamcHxxx Hum. On APYTHX maHraHmmx nerypa y Tex-
HHHH ce HapoxucTo HecTo ynorpe6masa Tau. c j a j H o r B o >x e (15-20% Mn), uoje ce nu-
6Hja HenocpenHo y BMCORHM nehuma H maxraHoua 6poH3a (95% Cu x 5% Mn), icoja ce wpm-
xyje Beamcom mexamiltRom arnopHomhy. 	 . 

6) Y na6opaTopHjama mauraH ce o6Htmo no6Hja no peaxgxjH 3Mn204  8A1 = 4Al203  
9Mn, zcoja ce monce H3asBaTo aanameHom marHemcjymosom Tpalcom. Ao6menn meTan mome 

jja ce npetincTx necnscagxjom y enexrpHHHoj neku no cmamemcm npurucHom. HosnaTe cy 
Hen4pH anoTponcxe monotxxagHje manrana, xmje Taxxxe npenaaa none Ha 730 ° , (mil. 1100° , 
onx. 1140° . 

Merams peimjyM go6sja ce 06mm° aarpesau.em iberomix jemsbeH.a (HajHemhe 
NH4Re04) y crpyjH Bogomuca. rommnba cHercxa nponaBonan panajyma H 'heron= jenrimensa 
H3HOCH Hexomsco =TIM Kunorpama. 

TemcenHjym ce no6xja sa calm cam° y xonmususia xoje He npenase 1 zp. ToToso no CBH ►  

oco6miaMa climax je same penujyMy, Hero maaraHy. Pau:mime Tc on Re nano ce nocrunce 
nponyunathem BJISOKHOT HC1 spoa HAIXOB pacrsop y 80%-Hoj H2SO4  aarpejanoj so 2000 : pe- 

14* 
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212 	 VII. Caw epyia aepuoalsor cue:Mesa 

mijyM Mena= y AeCiiizaT, a Taimernijr4 ce Rana= y OCTATRy. MeT8Mill Tc je no6njai serPc-
iambe.31 iberonor cyncinuta (Tc1S7) Ao 1100°  y crpyjii BOAOHNIC1. On titmice Taicoije Aa ce 11.3A13041 
enewrpoinirmiai Ha harm. Paanwurro oA Re, enemarrapnat Tc mepacisopaa je y xibrianoj 
Muni H201 H NH2OH. Therosa calegn4nigna 'Tomos je 11,5. 

7) EneiaponpoBOXIABOCT pancjymci je 3,5 nyra seta lier0 NCIEBel  a . upic6inomico TOMIXO 
nyra mama Hero y soncbpataa. Osatlicran je neoMir 38mULT1403 sa eneirrpoTainntuty noycrpitjy, 
jeP je usspaaa marepnjan 3a npazubezbe HHTE cnjanzura, '..ornopillijnx n pyronemunjnx nem 
nrro cy o6nmne Bonftemone. Pampa je Taxolje Ao6ap icaTannaarop 3a furore °pinnace pesnarnje. 
Y many nerype c nnarnnom came 3a nspa,sy TepstoenedellT*. 

8) flog cnemmjannam yczonnita npri Armen Acic171Y Wpm Eta neorka oxmatten H 014 
mamas ocno6ol)ea pacrnop .KRe0 4  y cyranopnoj inicement — pancjyat acme not ce penynyje 
no HeraTHHHO jCAROBaaCHTHOT. Je,tOnbenift peHHjyMa KOH onzionapajy onOj 
3a Xanor erre mapaxrepncramnoj nanarritocni inicy 6mini 113ABOjerni, ann can OMIT a ►x-
xonor nocrojarba y mum ycnomma, naraella Aa ie'YISOM AOBOXHO HOYM1140. 

9) TOIMOTe crnapan,a nom jenzabeiba monamenTnor ammo 113 exemenara ram cy y 
Ta6ininn (xccuslap-ace): 

MAO • 	MnS 	MnC12 	MnBri 	MnJ2  
48 	24 	56 	46 	25 

10) H3 pacraopa CORK ,zu3onameirnior Marna= Mn(OH), ce =OHM HOA pH = 8,7. 
Hon iiejersom mceortirma H3 Ba3AyXa OKCEAMH1a °nor xxxpoxcnna npawnitmo Telle no jenna-
Mita: 6M11(OH), + 01 =. 	 61120. 

11) OCHM sarpmathem MnO, y CTPAH BOAOHRICa, MnQ ce namo,no6mja mcapabem OHCa 
nala zuulrana — MAC,04,. lipempncramrcanan,ezt ma xcronmenor KC1 MnO mace ce H3ABOJHTII 

y xpncrannom cran.y. Y Taxmom coxing maursnon MOH( je nomyao nocicjan Ha Baanyxy, 
ram ce CHUM npax atalpOTES nom HMO oxemmune.no MnO,. quer mammon oxcnn roan ce Ha 
1785'. Sonoma ra penyxyje no mamma camol  na npna sarcoma Tekneparypazia. 

12) XCI.401 	deosaAeralios mamma (Ma i) y 6eaaonaoM crazby 'rpane prang's= 
xpncrane, moja ce mo6po pacmapalY  y 130/01 (Bsysen Mnly. Hidnananija je OA lb= XHOPHA. 
mamma, icojm ce msnizaja H3 pacrsopa o6wuro y =my xpncranoxayara cacrana MnCI, • 4H2O. 
lIpa sajannimicoj icpmcranssansjit xanoratana Aswan* c onronapalyhmat COMM mieracr Apyricc 

meTana 17  ocnamls  . 2K.  mc°1. ycenNsy'll°611111  T3BMnC1;—.413°Mnre cone cacTasaMaJ, TeHAA?Mn' IrnneP  a crsaPalba 
Haig, • 

KR'  Mnitgalmm'aCis KC Harla°  
, Mn 

13) Malt:MHOS HaTpaT. ce Ha Tamper/pm mum 15°  Rsmsaja y waxy xpncrano-
=Apt= cacrasa Mn(NO2)2  • 6/120, Haman 25°  — cacrasa Mn(NO,), • 3H 2O. Y Bonn je ASKO 
pomp/ban. Paallartabe Mn(NO2), ripe maperby. (no ciont Mn(NO,), = MnO, 2NO,) 
won= ce tame xcxopitcurrn sa no6ichtifie zacuirannnoicaina y mamaa mmerom cran.y. 

14) Maiir a a cyn cl) a T ce Teanntram no6aja' *await roar enrponame cymnopme 
xmceninie na MnO,. liponaje ce 06Htla0 y zuzmY nuo PsernoPiblmor PriaraziorOr 1c1VCranc-
xHAPirra, cacrana MnSO4  • 4/1x0 HMI Ma° • 5140 (mime mem* Jennor on ran ITHCHLX0- 
/WPM Y APYra AOKI( Ha +20). Y. 6essonnom.erinbY je  MnSO, cxopo 6e36ojaig a , Spiro nom-
jan nprz sarpenarby. Oa Haman npnmeny y narbonpropene (Mao cpencrno moje crnsaymnpa 
Oise centam). 

15) On Tank° pacrsopmix conic.Mn•• Tpe6a nomenrm MnCO, MnS. Mannlirmap6onaT 
Hamm ce rIPIrP0AM. 'grim MnCO2  je 6eo npax a ynorperviana . ce sa Capaiubsibe yibanite 
6oja (masranoso 6emo). Beh npx sarpeciaspy swan 100 °  off no ,e npmaterno na ce, peanut° 
na MnO a CO,. Y Bonn MnCO2  je npaxruqno nepacrnopan. 

3a KBaHaTaTHHHy auammy MaRraHOBBIX nerYPI nma 3Hanaj XHApaTHCaHa 
raHCYXXIBIA (Ma • XH20), HOjkl flocraje y puny amopcjnior =Ora „6oje Meca" npx nejcray 
araozuzjyra cY314)Ana as COBH Ma... Onaj Tanor npa apmem crajaa.y y =yaw mamma (aim npn 
Twbsuby y snarly) npenaan y 6e3nonna senora MILS. IlpeaS3 CC y6paasa y npncycrey BiaaKa 
(NH,),S. Hpn crajamy as Basnyxy Tanor nocreneno nompmx ycnen oxcffnallmje no cxemx: 
MnS 	+ 21-120 = Mn(011), + S. 

16) Kao HMO APBCHH nyopHA TPoBartarruor maws= mome ce no6aTu nejcrnom 
cluryopa na MnF2  Ea 250° . Jame sarpename mon= pacnanause MAN Ha minas= cyncranice. 
Bonom ce paainume no jeamatnnin: 2MnF,+ 2H,0 = MaO, Mn172  4HF, amp npn mmHg 
HF mom na ce mannoja y taw xpncranoxicrpara, mac py6an minim 6oje, cacrana Map, •211 10. 
Y npncycrny clutyopnaa xannjytaa, narpsjyraa H Heim npyrxx Hera= Husajajy CH TI MHO up-
BUN nsojne OOHS CaCTaBa nainmamep 1vinF, • 2KF. Manranx-xnopmn *senor MnF3, mom es' 
HHABOjaTH canto y caning CaagaliX ABOjaint jentuberba (Banpnmep, 

am 
MnCI, • 2KC1) Tpe6a rips-

Mellirrn na y cpucycmy mums jona ottnyopa K/44104 Ca paircyje y im 	cpennmm lie AO ABO- 
BaaCHTHOT (Tao 06HRHO), BCH MAO AO rposanearaor craw. 
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g 6. Mozpylia Agawam 	 213  

17) Adjcmont Mt403 Ha Hpno jaxy (SHUN OA 75%) cymnopHy mcemmy mcmce Aa ce 

AO6Hje senora Mn2(SO4)3, Robs ceycysom cramy noirinbenapaaname Tounioxo 300 ° . Axocepann 
ca 70%-Hom mcemmom Hsmaja ce mpm Tanor cacrasa Mn2(SO4)3  • 1-12SO4  • 6H20, a CHWIKeIfie 

xognempamije H2SO4  Ao 50% AosoAH Ao noTnyHe XHAPOJI303e COAX. Ca cynstannut Ham 
Myna meTana MnI(SO4)3 cnoco6aH je m crimps ABojHe conM, OA scobsx Kao nplissep mory Aa 
nocnyace nprieHH scao rpaHaT xpacrams, cacrasa Cs2SO4  Mn2(SO4)3  • 24140 llosnaTa cy TS-

Kol)e jeAmbema TposaneHTHor maHraHa ca spoctbopHom H Hemat °pram:sum mcenmassa. 

18) OA jermsboba Tpmanormor peHHjyMa nomans cy canto ReCla, ReBr3, Re203  • x 

H20 Hexe mojHe CORK. TpmnopHA peHujyMa moose ce Ao6fros sarpesamem Reel, y crpyjn 
&SOTS H 01411CINTH Aerrananajom y BaKyymy. To cy cjajHH mnieHo-upHH - Hpacrants, Hojs ce pa-
crstapajy y Box's, Aajytm TarsHoupseHH pacrHop. OHO He Aaje Tanor ca AgN08 , LuTo, yxasyje Aa 

ce Reas  npascTionot ins mano He mcocyje. lipersa onpelmmuby monexyncxe Tosome (y asp-
hemoj IGICCJIHHH) shercea je cliopmyna Re2C13 . 

Y ormocy npema ommanHoHmm cpencomma ReC1 8  je 'moms nocrojaH y jaxo xxcenoj 
'cpeAHHH. HanpoTHH, y amanHoj IGICeJIHHH OH ce BeoMa 6pao °mum= y HRe0 4  Heti Emmy-
minus mceoamcom. 3arpeamem y crpyjH sonomma Ha 300 ° ReC13  PeAYKYie ce Ao meTana, Him 
Remy ce mom xnopHAH peHHjyMa He cmapajy. Beoma CJIII‘IaH ReC13  no oco6HHama jecTe semis-

xacroupm ReBr3  Hobs ce erHapa Henocpermo Aejcmom womeby enemeHeTa Ha 500 ° . Ca o6a xano-

remma Ao6HjeHe cy APBOJbH0 norrojaHe COJIH ulna ReX8  • MX, rm je M = K, Rb, Cs 
HeyrpammyM xnanaH soicenx pacrHop ,ReC1 8  antcamjama npH noTnyHoM oTcycmy 

KHCeOHIIKa 113 HasAyxst H Apyrmc oxcHAanHoHmx cpgAcTsma mome Aa ce H3ABOjH swum Tanor on 
mAposcosna Tposanormor pousjyma — Re203  • xH2O. OBaj Tanor je .pacrHopaH y Hpyltrij scost-
neffrposaHoj HC1 (Him HBr) Ha Hamyxy ce ASKO maim= Ao HRe04 . Y 6e3somom crsuby' 
oxcan TpomneHTHor pesmjyma (Re %) mje Ao6Hjen. 

.19) 11HpOJIy3HT je 6Ho no3HaT trosoimcnty Bet Be0Ma AaBHO. MaliTaLTAHOHCHA HaJIa3H 

AocTa pasHonmy Tommacy npsuseHy. Ha BHCOEHM Teameparypama ornymra jenaH Aeo mceo, 

 mica H npenam y Mn203  (Ca HHTepmerrmjapmrs cmapasbem oxcHna THna xMn2O5  • yMn02). Ha 
Tome je 3aCHOBaHO Hcxopaathobe Mn0 2  y minycrparjH crams, sa oxamousjy paanwilam cym-
nopma jeAmbetha rHomba, KoM Aajy mammy Ts:say 6ojy• rIpHrsemaH nmeHom yaw, mamas-
AmixcHA HaTansoulacH y6p3ma sberoHy mcmarstijy Ha HasAyxy, npoyspoxyjyfix cyrnobe Tbs. 
CTOTa MnO, yna3H y cacTaH „4mpHHca", xojH cny!CH 3a =parry yJbaKKIC 6oja. Ha KaTILMSTINKOM 

Aejcmy Mn02  Tambe je sacHostana H,erOBa npHaseHa y raCHHM maocarsa 3a saHrrsoy on yrJbeH-
MoHoKCAAa. Kao jaxo oxcHnoutoHo cpeAcmo y mcenoj cpemum, 'MHO, ce mecro xcxopmnhyje 
sa pasnwarre xemiscxe panme. C scram TOM oc06HHom je y Hem is *berms npmmesta y enexTpo-
TexHHIncoj smAycrpHja 3a HsPany Hemx Tinosta ranHaHcsanc enemertaTa, ups Hemy ce priors 
MaHrallAHOKCHAa CaCTOjH y oxcHnaussju Honomma, Koh& ce asmaja ups paAy eIleMeHTIL 3HaTHe 

xonmume Mn02  ce Tambe ynoTpe6.Tbastajy, y smAycrpHjia un6sma. • 
20) Com xoje ortroHapajy x Hcenoj ckymcmjx, mnpaTa zdammagnoicama 3OB  cc 

MaHT a H H T H. H3ABOjIITH HS y tIHCTOM CTafby je moms Tennco, jep ce ups! CMHTe3H cymns 

nyTem (Hcapabem merammx mow ca MnO,) H npm mammy Hs pacrsopa Ao6mja casesnanNAY- 
scaTa pasmmtrror cacrasa. OA maHrmacre mcomme (H xsinpoivolAa Anonanewmor mamma sasto 
6a3e) H3BOAll ce minpHstep TamuoupseHm anmepan Say3MIIHRT: 2Mn(OH)2 +114Mat04-=/10b404-1-  

4H20. Ha Raj Hamm je xaysatamT (Mn304) c xeauscHor rnerpurrra maisramsT maHrana. Y na6o-
paTopujis Mn304  ce Ao6xja ommantsjom mom cranomeHor Mn(OH)g  crpyjom BaSilyaa Hpos 

xibrutny Tontocr, y Kojoj ce.113BOAH Ta.TIONCelbe. Xay3MaHHT (T.T. 1560 ) crsapa cc Taxobe. Tips 

mapaby :Mn0 2  Ha 1000°. 
21) OA const Hoje oiu'osapajy 6a3Hoj clmucumjss Mn(OH) 4, y c.no6conom ,  cramy 

je no3HaT CaMO IIPH Mn(SO4)9. lbeTOB MIRO mins pacutop y jarcoj cymnopHoj IGSCellitHM reps 

pa36naacesby c Honom pasname ce c somajamers Tanora Mn(OH) 4. Malik= TeTpaxnopian MnCl, 

comps ce xao ETA° HenocTojaH mebYnPckVicT ,  xaAa ce jaKOM connom mcemmom nejcmyje Ha 

Mn02  (H mom Aa ce excrpaxyje erpoM). OBS peasamja. Tose npersa Tone y Ain Oise: 

1) Mn02  4HC1 = MnC14  2H30 (peammja HeyTparmstumje) 
2) MrtC14  = MnC1, + C12 	(osccmamom-peAysamoHa pounnija) 
22) PenHjymmtoxcHA mome Aa ce Ao6Hje ClIa6HAI sarpeHaH,em NH4Re04 y =FY* HOW. 

HHKa. ripH sarpeHasby H3Haj; 750°  y oTcycTBy KHCeOMIKa OH ce pasmosce no MAIN: 7ReOs  = 

= 2Re20, 3Re. Maria je mcena ckmantja join xapsusTemscrimmja sa Re(OH) 4, Hero sa 

Mn(OH)4, max 'Tonzm eem Re02  ca 6asama y oTcycmy mamma, mory na ce A06my y Horns 

HepacTrtopmf mpxn p e H H T H Na H K OMHTe stropmyne MiRe08 . OA jemocTaromx COJIM, 

Roje ojrosapajy 6asuoj ckysiximjH Re(OH)4  nosnam cy canto TaMHO seam! ReF4  (T.T. 125°) 

gpms ReS5 (H.Man 1000°  cy6maroune). ConyopHA nelsopmanornsor pemlysta mance Aa ce 
Ao6mje peAPaInjom ReF, Honomucom Ha 200 a ReS 2  sarpommers came npaxa merits's:tor 

pemijyma A cynnopa. AOK je ReS3  HepaCTBOpaH y Ham, ReF 4  ce pas.nsme ca martajamem Ta-

nora Re(OH)4. 
23) Maoro nocrojanuja oA o6wnnsx corn! Hersoponanorrants Mn H Re jecy jemnberbst 

nocTaua 3ajeg,HIVIKOM KPIICTILTIK3UXHIOM Ca onrmapajykam COMM MGM Apyrm meTana  Y 
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214 	 VII. Cava vytla siepyoduot euculesa 

rimy Tama ,rwojnsx corm, Hopei; MHO,'  H Refs Ao6Hjemi cy Taxoe 114/1F 4, Reds, Re Brs •x ReJ4 . Kao ()Huhu !moms TRH 3a maHraH x peHHjym xmamO EX4  •2MX, rAe 'je .E = Mn 14.110 Re, M — Hem jegHoHanemnin mem x X xanoren. . 
24) JeAmend neToBanext Hitt enemexaTa one nogrpyne go6po cy .nporreHa Rog pesHjyma. Mpxo-npm ReCI 5  je rnasHH npogyxr HenocpeXHOr sarpenaza pantiyma c xmapom 

H /swim jAa ce npecmcni cy6aHmagHjom. y sasyymy. Bogom ce paanaske Ha jerk -arse* mersepo-. BalleHTHOr H cegmosaneHrHor penHjyma; Hanporms y npucycTBy HoHnempoSaHe HC1 crnapa. ce, Harnega, Ha' cmeme omsc H gpyrifx. Homan cy Taxobe 3eneno-Hcyra • AtiojHa jeAmbeibit caerasa ReOCI3 • 2MC1 (r,ge je M = K HMI NH4), Hoja ce R3soge og npou3sOga Aeanhinquar.  pa3naralba ReCI 5  sogom — og oxen/mop= Re0C1 3. 3arperonse ReC1 5  y men* cHRC1 Hogs 
IIo 

gentmunnfor ogenn.ema xnopa H crsapansa myro-aenene. guOjne. coax • cacrasaReCl i  • 21CCI. 
cacrasy aHanorma ramHonpseHa co maHraHa crsapa ce npr! peafnuljgr KMn04 ca 

KORIWITTP0-. saHom HCI. 
0XcHg nerosaneHrHor pemjyma (Re 205) Heno3Har je...linaH.gyHoswpar.pestufiem Ha 700 °  cmeine NaOH, Re02 H NaReO4  Ao6njeli je ogrotapajyhn xi/Hopei:far trarpHjyida, sentearHo ca- erase Na4  Re202 . Osa cserno-ngra co. naxo ce .paagame sogom Ha 'kg -fuses:4 gettopotaneurnor H cegmosaneirrHor pasHjykia. 
OA jegmben.a nerosanekruor manrana .go6HjeHa je. canto imam co cacrisa 11/47a2Mn04.' 

• 10H20. JeginserSe je MaIbe Hini smile nocrojaHo canto y jako an cannoj cpegifint II Ha xnaglio, 
a npH ,qpyrilm ycnosHma ce -  pacnaga Ha Mn02 ..m Na2Mn06., Kao -MTO ce Ha.•HanoweHor:. sHga, nerosaneHTHo craibe ,  cpa3mepHo je MaHO xapaXiepacrtmo pexHjym, a join je mme RepotrepHerHHHo in =Bran. 	 . . 25) Og oxcHga merrosaneffnmx ,Mn x Re, no3Hax je ca peuujyAt'aipuomeua (Re03) xojH ce crimps npH 3arpesamy cmeine- Re 207  ca Re02 . ILTIH mexxxxim 'peHnjymom. To je npReH HOH-cranaH npax, meranHor cjaja, itepacTsopaH y sori, H 2SO4;'HC1 - rt pa3631oteHHm anicannjama.. Y seam C THM amnia xxceginut naxo o11cHonue.Re0 3  go HReO4. • 

Crsapaze semi= p e H a r a (Ti. ea= H3ReO4) nps.ronn,my Re .14J114 Re03  ca anxa-najama -  y .npacYcTsY - oxcHgagHomix .cpencrapa genius ce canto xao HHrepmeggjapHH cragHjys 
oxcHgamle, ACM  je Xpajngt npogyxr apsella pacroruma, xoja .cagpmat ogrosapajyhy co, Asejo-peuujymoee•mweintize H3Re05 . PeHare Na H K soda ogmax Plianasce Ha Re(OH) 4  x coin HRe04. Helms cnopmje Hge oBaj nponec y cnyHajy TeMHO pacrnopngisor BaRe04 . PeHaTH ce y pacTsopy nornyHo mammy go COJIH HReO4  Bela nog gejcrsom HHceomixa 03. attagyxa. Y Be3H in peHare cy xiipawrepHerHqse He oxcHgansoHe (Rao xog manraxam) sera-  p -e jr.y xnHoHe oco6mce. 

nopeg Re03  H peHara ca werrosaneHrskum pelmjymom no3HaT je HH3 gpyrxx jexanselba. 
Enego-acyru ReF 6  (T.T.-  19°  H Tx. 48°) crsapa ce.Ha 125 °  03 enemeHara ca,3Harskm H3gsalamem Tolman (275 lacezalmon.). To je anno peafamoHa- marepuja; HanpoMep Harpo3a craxno. C sogOm ReF6  pearyje no jegsatbnia: 3ReF 6  + 12H20 = 2HReO4  + Re(OH)4  + 18HF. Bogomix ra Him 3arpeseSy.Pen3m3rie no Repo  a aanim go mergura. . . 

° ,gejcisom ReF6  Ha xsapu ersapajy ce 6e36ojHH oxcHcbmioplusi ,Re0F4 .- (T.T. 40°  H r.x. 63) H Re02F2  (r.r, .156°). llosHam cy-Taxohe airanormi oxcintanormingH, C gpyram xanoremma: 
mpxo-Hpsem Re0C14  (T.r. 29°  Tx. 223°)S isms Re02Br2 , (xojH ce.pa3na)iseaa 70 °). Memosura jegkEbema gersopo H mecrosanemor peanjyma. file(Re0 4)21: je, H3rnei a. my6HHacro-irnasH oucHg cacrasa - •Re208, xojH nocraje pegyx4Hjom Re 307  cymnopgHoxcHnom. 26) Ockm Hcyror Re20, no3HaTa je mime no.crojaHa 6ena , mognclmncantija xoja ce crsapa y3ajaMHHM Xejemom xsceomfica Ha Re Him Reps  Ha penammo HHCHHM .Temneparypama. 1/13Hag 150°  OH npenasH y o6Hznin wyr o6nHx. Osaj, Rag ce 3arpega, notahum-H npH xnal)eiby go —80 °  o6e36ojasa ce. 

• 27) Jlejersom KMnO4  xa xnagity xollneHrposaHy • H2S06 gonaak H3rnega, Hajnpe go crsapama jegmbesa cacrasa (Mn0 4)2SO4, xoje ce Heh ca spjio manom. RonHHHHom gone xngpci-nHayje y3 Hansajobe Mn 20„. Ako ce mecro sone goga nonapuoj cmeum HcHribeHH NaCI, . TO Aeclummie myra reHHocr, seposamo, oxclacnopHg maHraHa 	MrtO3CI. Osom aHanorHH oxcmgclonyopHg (MnO3F) noc-raje, H3rJleHa, Aejersom KMnO4  Ha 6e36ojim HF. rforroje pa3no3H ce Hepyje ga ce crsapa MHO, Hist gejc-rsy (iy4n03)3SO4  Ha =lapels Na2CO2 .. Cite ose peaxmaje jour Hncy gOBOJIAIO nporieHe. 
28) Pegysamja KMnO4  TeHe y pacrsopy - paanwurro, 3asHeno og pearamje cpernme, xao nrro ce HHHH 113 npHMepa roma- oxcHgagnje xanHjymcyncluna: 

Y xHcenoj cperunam 5K2S03  + 2KMn04  + 3H2SO4  = 6K2SO4  • 2MnSO4  + 3H20 
Y HeyrpanHoj cpeginni: 3K2802  + 2KMnO4  + H2O = 3K,SO4  2Mn02  2KOH . 
Y 6a3Hoj cpegaHH: K2S03  + 2kMnO4  2KOH = KaSO4  2K2MnO4  + H2O 

Ho •noenexiboj jexHatunm•pearaoija apex we camo npH sernmoj xonnewrpaqHjH anxa- 
nHja (y Hegorrincy pegytainoHor cpegersa). Mauro ce oxorgalWoHH nporxeca Hajrunne itasoge 
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236 	 VIII.lecaia zpytict fiepuoduoz cuardema 

Ha cno6onHy H2S0, Hamm= ce spno perm y npupona. 06Hlum oua onmax, =m nocTaHe, 
cryna y xekuicHy peaiuMjy c pa3aHm comma xoje ce Hans3e y 3emn.H HJIH y aonx (yrnasHom 
xap6oHanima) pasnancyhn HX upeaa peaxuAH, Hanpmep: 

CaCO3  H2S02  = CaSO, CO2 t H2O 

BenHaH neo mac Harry= cymbaTa onnoca ce peaama, HarommnaHajyhyl ce y mopHma, a Rana ce 
osa Hcpue, craapajy.ce cnojesH paanwnnax cyncjaaTmix milHepana (yrnaaHom ranc — CaSO 4 

 2H20). 
Kao UpOTHBTe1101 110 cana nocmaTpamm oxcHganHoHxm npouecHma y npapona 

ce onxrpaHajy n pegyanaoH H, RojH sone npena3y H 2SO4  y H2S. 

Cnojean cyncbara Rojit cy HOCTa1111 ncyWnisaHbeM mopa, ycnen reonounnix nomepausa aem- 
xope genpunrwo noTOHy y ny6oxe cnojeHe 3eMJbe. TARO non nejcrsom noskuuene Temne-

paType oaa pearyjy c opranclHM maTepajama, fa* cy c HAI= 6ruie noBraeHe, npema cxemx Ha-
npHmep (Rao HajnpocrHje opraamo jenkubeiNe y3eT je meTaH):, 

CaSO4  + CH, CaS CO2  + 2H20 -0 CaCO3  H2S + H2O 

H3nHoje1a cymnopsonoarrx H3H1123H Ha' nospunmy 3eMJbe HRH nopearHo Rao rac HRH npeT-

xonHo pacTaopex y 110113eMHHM BO1111Ma. OBaKBHX cymnoposonoHmunix (cymnoposnmx) H3B0pa 

gma y CCCP-y y rInjaTHropcxy, Mauecrx, T6H.TutcHjy tun. OHH Hana3e umpoxe upHmeHe y 
menrannui not netimby pamnix 6onecTH (Honanix, peyMaTH3Ma wrn.). 

Penyanaom nponecH, afianoraii no xeMH3My,aini RojH HacTajy no ynnzajem 6axrepHja, 
onHrpaaajy ce H y OHHM enymajesnma, Ham ce opraHcxe maTepHje paanaacy Hang tone, Hoja 
Ca11pHCH pacTsopene cymtaTe. OBaKBH yC110BH HC11371befin cy HanpHmep y HpHom mopy, ca zuljer 

ce WETS, 3axHan.yjytui Tome, CTa11110 H3nBaja cymnopaonoHHH. Huai( OH He nocnesa no 110Bp1.11HHe 

Bone, nourro Ha gy6HaH On °Ho 180 M Haim= Ha pacrsopeHE auceomfx a oacHinune ce y3 npx-
nomoh cymnoranix,6werepHja aoje name Ha Toj ny6HHH. 

AppmajH je nyT Cyj11138Ta, KOjH cy ocrang y 3eM.11214. rlourro ax 6Hme 123 3eMJbe Harm, 
cynxbaTH upeTpne cnomexe xemkicxe npomeHe KOjH Hone no H3rpagibe 6enaHmetama xoje canpace 
cymnop. OsHm ce 6enaHneskumma geniourcwo xpaHe )KHBOTHIbe. Hoene H3ymprpalba, Ham 
BOTHB.CKHK, Tam a 6IUbHHX opraHH3ama, HAmose 6enaxxxesime ce pa3nancy, npu memy ce cym- 
nog 11311:Baja xao cymnopsonoHaa, KOjH ce Ha Taj HagHH IIOHOBO -Spam y appame. 

L1eo nomeHyTH usanyc xpymekba cymnopa y upnpoial mome ce npercrasHTH OBOM 

CXeMOM: 

,1H2SO4\ 

H CyJKIATH `11 
6ens.HmesHHe 
/ 

H,S 
cyncinum 

Mans nopen oxcHnaunomix nponeca Teacy a pesznautoHn Huai( .013H nocnembH y narnyHoCrH He 
xoMnea3yjy Hoke, nourro ce no nejcrnom sa3nyxa H Bone CT11.11H0 oxcHnatuy CDC ROM H HOBe 

xonminHe cyntana. Osa HeemBisaileHTTiocr o6a npHponaa nponeca nosehaHa ce a lame, IUTO 
gosex csojom nenantounly CTa11H0 npesonu npHponHe cynotnine y cylabare. H 3ancra, up' eln-
6pHaaaHjH cymnopHe lowentme, HpH no6Hjalby merana H3 cyncbanlifiX pyna H rrpH pa3naturroj 
yucerpe6H enemeHTapHor cymnopa xpajmn nponyKTH Koji& ce spahajy Haw y npnpony ysea cy 
HJni cymnopHa xxcenHna HRH ibeHe coma. 

3aTo apymethe cymnopa y npHpong Hifje jenHocrasHo appceme Beh je y Hcro Hpeme 
0.4Pe4ex nocrynaH apogee, xojH ce pammija y npasuy nocreneHor npena3a cymnopa on cyncjmna, 
Kohl cy nog HeaanaunbHm ycnosHma 6aina nocrojaaujx, xca nocrojaHajam cy.TPaTHma non ga-

HalIIMHM ycnoinima. 

§ 3. KaTanma. Kao LUTO ce BHHH H3 rpamma § I, o6e Teximvice meroge 
ita6patcaitHje HajHamomjer npogytaa xemlicxe HwxycrpHje — cymnopHe HHcemaHe 

noluisajy, Ha KaTa.Turnmaim npouecuraa. OBH cy y AaHaume Hpeme Ao6H3u4 
TOJIHKO BeHHIGI yrimaj, xr,a Tpe6a Aa ce MHO ilerzummje 3agpm:Hrsto Ha yno3Ha-
Hamy xemx3ma HAIXOBor TOK3 

Mag,a cy npna nojeigHatma onawama, Koja ce ()mime Ha yTHHaj „crpaHHx" 
maTepHja Ha Tox xemxcxxx npoHeca 6Hna yllmbe.Ha jour y XVIII Bexy max 6p3H 
pa3Boj ygeHA o xaramun FzapaxTepxcrwiaH je 3a AaHaume cronehe. Aecinuntuulja 

• 	 • 	 , 
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2. Ktyxceme cymelopa y aiptipodu 	 235 

(mo.aexyncxa Texans opperjeha je cmonsamem Tame raphabesa N IKO. Ha 3°  ona co run 
ya AentIMINHO OTLIyInTathe ICHCCOHHHa IIPW183R y ymaciy. TeTWOCT CaRaBa'S,02, xoja OIIHI)- 

uzitasa ha 0° ..Boxa paantoxe SO4  MHO haraxo ocno0abajyta KIICCOHHK, nos tieMy He morale 
HYL moHonepcymnopHa xxcenxua, int nonomnampoxFait. OxotaaX1191fe -oo30whe SO4  (o npe-
sops, harmlimeP, ABosanetrum staHraH y cesmosancirmi), c7RehE no icapaverepy Tow *Viliallies 
He opxnagajy CaMOM nepoxcxxy cyMnopa, Hero aTOMCHOM iwceoinncy, Kohl it•CrOBRAI pacitaXasof 
nocraje. Harness a ce SO4  biome Ac6viTa y pacrsopy H Micrso,$1 4111Y0Pa Ha xonitcaTpcnaoy 
cymnopHy micemmy npeMa- pesuctuija: F 1  ± H,SO4 = 211F +/SO4?  - 

73) Cse pasHospcHe miceomitnie immune eysmopa .(cem,Tpncymnopxe) oozy ea 4ov-
ammo csecrx Ha Tpit ocmosna Tana masa cnenehma oninTmat (bop:plus: a) . HaSOxim 
6) H2S20x ca x=2-8 H s) H2Sx 02  ca x= 2-6. Masa y eno6osaost cisay2.atexextA HtHO lacy 
nannojexe, noaHaTe cy ogrosapajyhe coax 03W °pram:mit- sepueirrn. , 143Xammajy1111,H2S02 , 
cse cy °crane sso6a3ie. 

§ 2. Kppirceibe cymnoPe Y uPaPogie. OA mum paanoxpcxxx Tanga Heopratieiciat je- 
miasma cymnopa, xoje momemo so6HTH y na6oparopitjama, camo je .  rapist 6poj omix, koja, sail* 
°Hera= spice spemena nos npviposmim yerAnnfma. Hopexorposimuc mOnxinnta cynotlarni H cyn- 

camo pCJMTHBHO pemo HalLIM3HMO Ha cnojene enemeurapxor cyMnopa x canto xao Ha cxy- 
%mho nonpemena jeAlni.ma — Ha eymnopsosoHnic 0 cymnopxhoxchx...3aTo cc Heopriniexa  xc- 
z.wja cymnopa y aehumnoj -  Hopi x H memoj nospnnivni cacrojii mop° rsicicmymmito cur rpa tuna 
jesuibeiba: H2SO4, H,S (yxmymyjyhm H HAIXOBC COBH) H mex= eno6gOr S. 

Join jesHocTasmijH 6mm cy Ramo= Xesliaaal gAllOCH, cYmiroP4 y AaneXoj, reononmoj 
apex crsapaiba aemimme Kopp. Venom icoM, cy Tot maxim, — micoxit resimiparypa 
ii HesocraTax maceoHmia y armoccliepH orpomno cy.yrinauni Via nociamuc canto jel:(Hor ospe-
rjevior nina jesmseifia cymnopa H To npogymaTa meronor itenocpenXor Acitisa Fia =Tame. Y 
spee xasa ce Ha nospunimi sebum nojamina remHa Boss, can ann exopo caB cyamop 6110 je Boas 
3!' °rummy cyji4oa. 

Aejcrsom sone IfpubevisHolcoura Ha cyntsise &mom nospmsaut mime sown° je no-
cream° so sspixosor npersapawba y xap6o0aTe H Hassajame cysinopuosossixii, Vianpvisim no 
peavanijii: 

CaS CO2  + H20 = CaCO3 	+,19 mai 

CymnopHoAoHan, Hojar je Ha oBaj saint Homo, mome cc Harness chiavais icao rnamut nonaaHa 
marepiaja..sa CBS spyra xesuicxa npersapatba cymnopa HS semzmatoj pospimum. 

Kao unn je sell pamije pemeHo, cymnopsonpHint 'ee naxo oxemrinne c Hassajamem cyM-
nopa. Osaj nponec vise H nenocpenxo oa HaOAYxY, vim join 6pHte nos yrmiajem enevaliarmix Oalc-repHja (Tan. C y m n o pH H x 6 a ET e p ii j a) xoje so6HistiY cHP 130Y.110TPe6Hy in munol 
as palm' cramps:He peaxusje: 

2H2S + 02  = 2E40 + 2S + 126 A762A 

Hassojemi cymnop exyzima ce y hemijama cymnopmix 6axyepacja, nrui, Remy iberosit mown= 
mom ;la AocrxrHe so 95% os yxymie rename. Holum cy enoco6He sa 6pso yinnurasajy !cam 
in nanionnbe rano H 3S pacrinbe HUMIni cymnopsosomix, cymnopHe 6awrepHje inpajy saucily 
nosirnamy ynory y mammy mann ripHpose. 

Aejcirso saagyumor, miceomixa jesavi je os mum= npviposinix .nponeca, icojH somi 
oxemsamijii cymnopsosomma. Peat jesHor ,upyror rime omirpsixt ce canto y symtaaccius 
racommia, re xarxas Hassojemi cymnopsosomix pearyje Hcrospemino c npncyrinta SO, 
npema jennamHHH: 2H2S + SO, = 2H,0 + 3S. 

tuba cys6HHa HassojeHor cno6ogitor cymnopa =mai os °regalia mut npitcyersa mice
°moo. rIpsH c.nymaj Harr* owls, Rasa ce ,cymnopi3osomix wisssaja Ha ospeenisti memma 
actinium nospimme spice apemen H y annum KoHneHmanwijama. Taxi je Hassojemi eymnop 
vberosvisi npvicycrsom aanamhevi o sane oxr.Hsininje H icao peaynTaT cTsapajy ce mune mut 
Maine mohlla neumurra. 

Hanporm", y tummy sassynnvor xHceomma cramp cc nocreneHo npesomi y crummy 
mice:Hwy: 

2S + 30, + 2140 = 2H,SO, + 251 loam - 

Ho Heroj osoj exsorepmHoj pesuanijH °mum= ce H CMflOP, HOT ce Harommiao y opramiszansia 
cymnopmix 6airrepHja, axo ce oHe HSH8,3e y cpesium Ho* He mama eymnopHoAoHinc. 

Oxemiamijom cymnopa rpe6ano 611 Hajnpe a nocrtnie C ymnopac r a miceauma. 
MOYTHrs, no npHposmim ycnomioa ysex ce crsapa Heig.rniso c ym Hops' a. Om npx-
Daiwa npormiypetmocr mome sa ce odjitcan THme urro os sae peamuije xoje racy jesHit 
X1PYrcht 

2S + 20, + 2H,0 = 2H,SO, + 143 xxan 	 21-1,S08  02  = 2H,SO, -I- 108 xxaA 

spyra vise 6p mce os upac. 3aro ce isebynpospri (H,SO,) a He Haromanasa. 
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234 	 VIII. Nears° epytia fieptioomor aumileisa 

OK). 143 Amer AVM nocneniser cTy6a puma ce no6Hjeau oneym, a c apxa catnap ?Tatum ra-
comt a3OT H np.). Bela= HOHT8ICTIODI 43.161,82(8 He pane now ca nnargactoun xaTtumarropitua, 
Hero ca 3Hanto jednamjam BaHanitjymomm jeumemma (V30„ Ag3VO4  H up.), nu* je oriso-
n= y petuatnat craapana SO, Taxohe apno serum (cn. 160). Ilpaimmo ce Hajneuthe nPu-
mmyje V205  ca ,paantiqurass nonaumma (S10 2, KOH H AP.). 

66) Y nponajy oneyn o6wato nonasH ca canpmjem pacraopeHor SO, ammo 'mamma, 
Hero urro onroaapa napocymnopHoj ameinaut (45% no Tomtit) max cy xpucrana, xoju cc 

Cn. 159. C.xema no6Hjam cymnopHe xuceintHe no xoirrawntom Hammy 

Tone Ha 35° , apno impocaomm. lbeHe COBH (n Hpocyn a T u) mory na ce no6Hjy 3arpe-
amem onroaapajyhnx 6itcyncliaTa, Hanpludep no pealcutijm 2KHSO4  = K2S20, H20. To cy 
6e36ojHe xpitcranne maTepHje, xoje npH pacraapalby y Bonn ma, nottoso npena3e y 6ficyncpaTe. 
Wapelbe mtpocynebara nosonu . no mayhem SO 3, Hanpumep no exemm: Na2S3O, =-- 

Na2SO4  + SO,. 
67) Xnopnn rmpocymnopHe xxceiume (S20502) monce na ce 'no6Hje HenoppenHum nej-

craom SO, Ha S02C12 . OH ce Taxobe craapa npH Aejzmy SO, Ha CC14  (no exotic 2S03 
 CC14  SsOsal  COC12). 	Hpocyn cl) y ?a x n o 

p H n  je 6e36ojaa 3eirmaisa TeLIHOCT (T.T. 	38 IC.T. 153°). 
Bona ra pa3nam Ha H2SO4  H HC1. 

68) Jlejeraom SO3  Ha Na2S207 Howe ce no6HTH T p H - 
c,y JI 4) a T HaTpHjyma 	Na2S3015 . Tpucymfiopuoj xucenHHH, 
xoja je ocHosa one conH,_onroaapa crpyxTypHa cliopmyna HO-
-S0,--0—S 05— — SO 2= OH . TraiCYJKIAT HaTpHjyrda Ha 
o6HnHoj TemnepaTypH nocrojaHnjn je on nitpocYncbaTa X MX' 
883H y oaaj oJMax H3Han 150°  ca onelubemem SO,. 

69) Manx cy oxcHnalluolia caojanta nepcymnopHe 'me-
al. 160. Axmanocr Hamm- male (T.T. 65 °  c pa3narmem) Bpno jaxo impamaa, .Enait ca 
3aTopa 3a mrraicray meTona mHornm penputHoimm maTepHjama (Haripludep, 1141••)oHa•Ha o6Hq- 

Hoj TestnepaTypH pearyje y pacraopHma TOJIHKO enopo, na ce 
oxcanamja IIpaHTHILHO He =masa. KapaxTepEcratim HaT881138- 

Top 3a H,S20,, xojn moms y6p3aaa camme npouece jecre jon Ag : y IberonoM npmeyeray 
nepcymnopHa anemias mom na  ()amnion Ma- no HMnO4 . •elirrepecairnin je na ce THocyn-
cbaT oxeunme canto no TeTpaTHoHara (a He no cyncliaTa). 

70) Axo ce Ha H2S20, gejersyje HoHneurposamm Bonolutxnepoxennom npema jenHaqiutu 
H2S205  H302  = 2H2S05  mina ce crimps .Komoriepcydialopma salcenma, Hoja no caojoj crpyx-
TypH onroaapa cymnopHoj HHC88111131 7  y xojoj je jenan xpinpomut 3amelbeH rpynom OOH. Y 
eno6onHom cTaiby ona rpagH BeiMe 6e36ojne H Beoma xxrpocxonHe xpncrane (T.T. 45 °  ea pa-
3naramm). MononepcyMnopHa aaceniuta je join jape oxeuganlioHo cpencTao on nep-
cymnopHe lutceinuie H npH nejcaly Ha mHora opraHcxa jenmem (Hanpnmep Ha 6eH3on) nom= 
no exennomje. Ona je nocrojamija on H 2S20, y xxceintm cpenmama, a mme je nocrojaHa y 
HeyTpaJIHHM H aJIICanHHM. COJIH H2$0 5  cy ena6o nocrojaHe. Y mma je ona jenH0683H a. 

71) Kao IIITO 11311313311 113 rope H3808CellOT o6e nepxxceinme cymnopa cy nepusant Bono-
Haxnepoxcuna. Can 14 303  mom 113 mix nano na ce ilb6Hje, tun) ce y mama! H Hexoptanhyje. 
Y TOMB umy nonspraaa ce jalca H2SO4  enewrponn3H, npH qemy ce y noqmay Hacnum nepcyst-
nopHa xneenHila pa3name npema pealunajx: H 2S20, + H20,= H2SO4  + H2S02 . OnnitaX 3aTHM 
nepcymnopHa xxceinma paanance ce Ha: 11 2S05  H2O = H2SO4  11202 . HacTlunt H2O,, 

 npenecrtuunne ce H3 pealutHoHe einem non cmalbeHmm npwritexom. noluTo je oaa nperxouao 
peaxamja npHmeTHo pesepcHatia, To npH mallow jazatx pacraopa H,0 2  c HoHuarrposagom 
H2SO4, noHoso nocraje mononepeymnopila IcHceima. 	 • 

72) OcHm nepancenmia no3HaTH cy Taw* H ilepoyeasau cymnopa. lion nejcraom Taxor 
enexTpunHor npaHabeifia Ha cmeull SO, H 0, nocTaje 6ena layers maTepajai 'tbopmyne SO4 
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§ 3. Cyi iop 	 233  

Cynebare rnoAa. Onaj je nocrao oncagainajom cyncintga, scoja je naraHo Tacna Ha snamasom 
sa3gyxy, no exem HanpnMep: 4FeS 902  + 2H20 = 4Fe(OH)SO4 . 

)1Capemem ce osa co paaname ca ernapaaem OKCHREI rsm0a, cymnopHe xxce.rnme cym-
nopTpuoRcaga: 2Fe(01-1)SO 4  Pea% H2SO4  + SO,. AogajyInt nogy npegecnantcassom 
npon3sogy, go6xjana ce xxcensula wea.eise jaitxxe. 

61) Y nenoxynHom csercRom &amity capossma 3a npon3Hog1by cymnopHe "mecumHe 
(1937 r.) ono 63% Aona3m Ha geo, rnnurra, 25% Ha nplipopxx cymnop H 10% Ha paainmare ra-
cone Ho* cape cymnop. roman's:a cseraca npoinsognsa napalm H3HOCkUla je npeg par oxo 
10,000.000,— rola. 

62) 3a caropesaag =pun y cla6pnRama cymnopHe zatcensn'e cnyucx ce o6wmo mexam-
maim nelatma. Osa neh, nsumagpmusor o6nalca, Hagman je Ha Haman= meDyco6Ho none-
swam ogemeast xopx3oHTanHam nperpajaMa, y Rojas= ce yucapeass PeS 3  nonaxo Me= TBO3Re-
HHAI rpa6manta, nacaDeattm 3a 3ajegnamxy °cot:linty. CBOROBH ogemesba x rpa6n4 cy rano Hams-
ibeHx,',aa rope y6ations FeS 2 nocreneHo npona3H Rpo3 ant ogezelba, noose Hera ce ocrana npumaa 
(napHTHe Haropenate) x36anyjy H3 nehx. Baagyx ynitan y neh 0/403R0 H aromax na rope KP03 csa ogemeaa. Caropentabe napura age no jegHatnant 4FeS 2 + 1102  = 2Fe20, 8S03 -1- 
+ 815 ;man. Temneparypa y nehn ;16c-rime 800--900`. 

63) rac, Koji" aspics" Rao capons= y cla6pxxama cymnopHe latcesnane cagpxat ono 9% 
SO,, 10% 02  14 80% N2. Axo ce 3a npaceffie morn ynorpe6x na3gyx c not:whatnot npogarrom 
xxceostaxa °aux ce KoHnewrpanHja SO 2  nosehasa. Taxo yrtorpe63ayjyltx 45%-Hi" xRceolanc, 
oxa ce nosehasa go 16%. YBoDesbem racona 6oransjax cymnopgnosccagom y c43a6pustanHja cym-
nopne xxcename jaxo ce nosehana aeu ncautoc. 

Ca. 158. Cxema cloa6paRaguje no aacremy Tombola 

64) IlpasaumstjenHa cxema go6xjama H,SO4  nponecom Topmena nonzatusa je Ha en. 158. 
Topatsm ty ofigoncestu Repahasnatm nnogahta mammal "sperm HHCXRHERAS3 ea ammo' two-
ragem og'xieJIMIHOr ARM. YHyrpa cy OHM pacrpecaro menyHaeHli scepatterualm 012eKaM2 =lomat 
npena xxcesagaama. rac, ROja ROMS3H H3 neha 33 caropessaae nupwra (A) ocno6ata ce upturns= 
y enanpoctatirrpy (E) n 3antm gonam y npoxpalmoHe Topaese (B x T) m e ce cycpehe ca „RH-
Tpo3oht", Tj. paernopom MOH, 330Ta y Ronneurponanoj cymnopHoj RHCORRHZ. Onaj pacrsop 

oxapaRrepHcax cnegehum pasHoroxama: 

NO NO2 +2H2SO4  .71.  N20, + 21.12SO4  2S02 (OH)ONO H2O 

Ha Taj Hats's"' Rxrpo3a canpunt OxcHge a3ora mato xerastatx ne3aHe (y o6naxy S0 2(OH)ONO 
— ras. larrpoatn-cymnopHe pasceninte) rano H ;mew= pacrnope.He. Tpe6a npumelwris "la canto 
OUR HOCHAL(HsH oxatglany S02 . Hint 3arpenamy Rare pasHOTeme ce nomepajy paw, npu xna-
baby ygecHo. 

Y npogyxussossua Topa:miasma, rge ,30.TUI3H spyti rac (a Hero Tam ce nogaje H Bona) Hu-
Tpo3ag cymnopHa KHCORMill ce nornyHo paansusce H Hacraje oxcanatutja npatamnas cser nose-
neHor cymnowntoscalga. FOTOBH "mot/anon CO y3HASA R3 npsor Topma (B). Y ancopnunoutsra 
Toptbentima H E) xsarajy ce OKCHAH a3OTa y3 crtaapame impose, Roja ce .1101i0B0 ORBORH 
npogyxnuom Topaz. Ogna3elut IRCOBH (C.11060A3H 230T H gpyrst) ygasbyjy ce Hp03 roma" geo 
nocnember EITIO0p1IRHOHOT TOpfba (E). KpeTaibe MODEM y cm-stray ce Bpi= nomohy mohHor seH-
Tnnaropa. Pagn RosartemanHje 03secHor ry6snica asara y npogysansoHom Tway ysogu ce amnia 
Ruminant. 

65) rIpsanntratjeinta cxema go6ujama cymnopHe meensHe KORTaKTHIMI Hamulam 'tom-
3aHa je Ha c.n. 159. raconx mat Hacraly y 'whit (A), npona3e penom gpo3 cyan enewrpnctaarrap 
(E), xpo3 cry6 33 BRaHtelbe (B), BREOKHE enearposinurrap (1), xpo3 ery6 33 cytuerbe (A), Roll-
Tammy neh (E), xoja cagpmas xaranwaTop oxaartanstoaor nponeca a Rpo3 ancopunnom cry6 
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232 	 VIII. 1Ilecula *Oa ilepuodnoe cuarsema 

canpam ynsojene moneicyne — S206 . Y napnom cTansy alnanymn cymnopne xncewwe je mono-
monexynacn. Iberosa repmmaca AmonHjagma (Ha SO2  m 02) no He ono 400°  n nocraje ate 
seta yxoninco je remnepaiypa Emma (cn. 155). 

55) lipn nejcmy camnesenor cyMnopa Ha re mm SO3, m3 Kora cy 6piniablmo ynnoibenn 
csaxx warms{ none, angnajajy ce 3eneno-nnasn xpncrann of 	aipoecmourinor cymnopa S203 . 
OBaj je (wain HenocrojaH cam no ce6H a BO OM ce onmax paaname ca H3ABajalbem cymnopa. Ho 
cHome cacrasy OH 6H ce morao cmarparx Kao anxn,txpnn xmocymnopacre Encennae, a.701 renem-
Inca se3a H3Meby o6a osa jegmbena imje ce morna 3a cage y(ranoman. 

56) lipomena mew:lame Tommie sonennx pacTsopa H2SO4  c %exam xoinzemplulnjom 
(y Tenoniciatm %) Bunn ce H3 noulomeHe ra6nme 

KoHgeHTpagxja H,SO4 (%) 

I 20 

11,142 
1,137 

HasegeHn 6pojeBH noHa3yjy, Ha H3Han 90% onpeNnuube HoHneHrpauHje cymnopne xncenline 
nomohy cnanninpme Townie nocraje npno neramno. 

57) Ilpn iczymaiby pa36nancenor pacmopa cymnoplie Famennne arnapasa najnpe Bona, 
npu memy ce TemnepaTypa ichymafba nosinnasa ale no 337 °, lama nommbe na necnonnue 98,3% 
H2SO4 . Hanporm3, 143 HoHneurposamix pacrnopa mcnapasa mum( cymnoprpmomcmna. Haps 

Terme- 
PaTYP a 
('C) 5 10 

15 1,033 1,068 
25 1,030 1,064 

30 40 50 60 70 80 90 95 97 100 

1,222 1,307 1,399 1,502 1,615 1,732 1,820 1,839 1,841 1,836 , 

1,215 1,299 1,391 1,494 1,606 1,722 1,809 1,829 1,831 1,826 

10 20 30 40 10 sb 7a 80 

CJI . 156. IlpHracus mono= 
naps m3Han paCrHopa H2SO4 

Cm. 157. Ao6Hjame cym- 
nopHe Hacenme y XVII 

sexy 

cYmnopne xxcemixe xoja mums na 377 ° , nennhurnio je Ancocosana Ha SO3 I-120, Rojn ce npH 
=baby 110/10130 cjenmbyjy. 3axmanqjylim BricoHoj reameparypH Hrbygmba H2SO4, o a ce mome 
yncerpe6wrn 3a no6Hjaa.e Ram Hcnapnmanc HifcenHHa, Hoje ce 34rpesamem ocno6abajy Ha H.H-
8013111X (OJIH (HanpwMep HC1 H3 NaC1)._Y 6e3sonHoj H,SQ, nocrojH paHnorma 211 2.504 

 -.4.1130+ ± HSO-4  SO3 ; yHaninco ce Hume pa36nawyje c Honom, yronmo ce oxa mune 
nomepa yneno H ycryna mecro 'Hopmaintoj enocrposnrnoncoj nHconxjanHja. 

58) Kao oHcHnaunoHo cpegcriso cymnopaa Hucemnia•ce o6wino peAYKYie .40 SO 2 . Me-
Ijyrxm, Hpno jambs pegympaoHnm marepHjama oHa mowe na ce pelAYKYie Ao S a ma'am= no 

Tpe6a npHmerirrn, na ce HoHneffrposana cymnopHa icncenuns nennmatnio penyxyje Ta-

Hobe raCOMITHM BOAOHHKOM, re gor rora H HeMoBce pm ce ripmmenx 3a cymezbe OBOT raca. 

(IV. § 1. non. 4). 
59) rINITHCITH sonene nape H3HaXt pacrnopa H2SO4 pa3nwmTe xonneirrpannje na paasnm 

TeMneparypaMa noxasann cy Ha cn. 156. Kao cpencrso 3a cymase cymnopHa Hacenma mome 
nenoHarm caMO no re mepe, pox je npuTncax Bonnie nape =Han menor pacTsopa malbn on nap-
unjanuar npwracma y ceramic/4 racy. 

60) Ha paanarmy HeHmt CORK cymnopne iaacemuie npa sarpesaisy nomnsao je Hamm 
Ac6mjama cymnopne xncennne, Ho* cy npnmenama.int aunceranmapn cse no nonounne XVIII 

Beal (cn. 157). Kao nonaann maTepnjan =TAG= cy npnponun mnnepann, Rohs Cy canpmatsami 
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47) Cnwwo cno6onxom xnopy npyra jams mammon CpejCTBa (HOC1, Br'  K 
c.n.) °Emmy TmocyncteT no cymnop H e xaeenHHC II *MIX cons. AppeKda K to c no-
CraRROM e0J111 TeTpaTmomcxe xxcennms, Teme oiccinannja TRocymfarra ca cpasKepao 
C JI a 6 H M (H)1H cnopxM) OHC101811110H1111 cpencnantea, naupweep jel.1:10m: i + 2P4aeSsOi 

2NaJ Na2S,01. Osa petuusija ;ma swum' 3sialiaj y- amitnwrammoj mom m jep car10, mao 
°mom jegmoj on najnainadmx mama BonYmeTPHie — 	jaaamariPaie• 

48) rIpmmema mocyntliaTa y Meglinliffif je Accra paasospima. 	ee mot y 
X0,11 Tposama Tenn(im menumma, apceno HIMItaHHAWHat a =COX .ge(anidxlEgnit 
mew.yje ce join xao cpencrso na ce naming T1OEC 	 itetti,11 plialM111112 311111Utelbi NOM. 
IIpsx nexteiby espa6a xolee 6onno mecro ce Rena:two up% neTape xonnewrpOsallitti piCTOOpOil 
Na2S203  a 311111M pa36namentim piicritopom cone iniceantne. 

49) Hpocroptia crpraype .S0 202  (T.T. 	TX. 69°) ()Armpit nenpassumosulespe- 
emy c napaMetpHMa d(SO) = 1,43 A, <OSO = 120°, d(SCI) = 1,99, A, <CISCI =Au .° 
11pli 3arpesatby simian 300°  cystkpwincnoplin ce .pasnasce nornywo m SO, H C12. On je nodal, 
pacniapayi 3a SO2  n 3a selling Enomna Innuesaneinsunc Menus. OBH PEcisoPHignil Carite 
38 ,ao6Hjame onrosapajytinx 6e3sonnex cyncl ►aTa. 

50) ce cyncliypincnopiis mom cmaTparst 100 CYjAmogna mem= y xotoj je enop 
=manic) o6a )(Emmeline, Horne je ziopepefiolioca KUCCM044 npowsson, y xome je =memo= came 
jegan on mile: 

0,  0—H 
°)S <°---H, 	

0‘ 0-11' 

0,  1 . 	

>1 i/C 

\C.1. 
cysinopna 	znopeynitonexa 	cPRIVINul 
ICHCCJIIIHa 	 laweinina 	 .. )(nom 

Knopeyncl)onexa lawensma je '6e36ojna Tonic= Koji' ce la sa3s6'xy jaxo mein, °Inver 
MHpHC8 . (T.T. —80% T.H. 155°  nensieurmo paanancylin cc na SOgClg 11 H,SO4), c BOAOM 6ypno 
pearyje no peas-mini SO,(OH)C1 + H 2O = H,SO4  + HCI. 06xiino ce no6nja neje-mom raco-
Flexor sonomixenopena na pacrsop SO, y xonneHTponaHoj cymnopnoj KIICCJIIIIIH: SO, + HC1= 
= SO,(OH)C1. Xnopeyncl)onelat xiteenxwa ce mnstexeyje 3a ,,,npann,ethe seurraince rearm, a 
Taxotje nopen cyncl)ypiunc.nopstga 3a canTeay °pram= maTepstja. 

51) Jesse: ma 6poMa x jona, xoja 6x onrosapana -enppCyncixecicoj xstceninix H cyn-
4)YPsuntnopiuly HenomaTa cy; nanpoms, cl) n y o p o B a jexisuseim no6pei cy nPnYwena. 
Cynz6ypung4nyopud nacTeje mix nenocpensom nejerny SO, H F1, canto je as nailer= pealatitje no- 

an noTcTpex - (nanpxsiep. cyan ma ce y many recosa ycEjana ruianniesca sansa). Cymbypxn-
lintY0PWIS je 6e36ojan rac (T.T. —420% T.1C. —52°) =MOGI J106111 Enepran. T11110 ON NC pearyje 
em c sonom (Maze HH Ha 140°) MI C IICTOILY141111M MeTIMUDI aaTpljyraom. HanpoTms, pacrsopx 
anx(unija pa3nang SO,F, Accra 6p3o. 'berme pacrsopnassocr y sOnx cpa3reepno imje SCRIMS 
(npii6nmiaio 1 : 10 no 3aupeenuni), y aincoxony .-.- 31111THO, Beta. . 
11o3nani cy Tax0e Ix mamma= oxcExanorennnx cacresa SO2C1F 
(T.T. —125° , T.H. 7°) II oxeinbayopsin cacuuse SOF4 : 	 XV 

52) cDAyopcyAy6(maca xtgeAulia je noxpeTnania, 6e36oXia 
Tetmocr, woja ce nyuni Ha sa3nyxy, a inx.yqa Ha 163 ° . OH8 ee 
naxo crsapa peaininjom n3mety SO, H HF. Ilpx neje-my .sone 
na SO,(OH)F zona3H no pasnoTeme: SO,(OH)F -I- H2O .1---* 
.-.± S02(OH)2  + HF. Hpema Tome, cmeina xonnearposane 'HF 
x H2SO4  eammai ysex x marne xonwunie S02(OH)F. IIpx 
noTnynom oTeyeTsy snare cluiyopcynotonexa inicensuia ne nej-
crsyje Ea craicno, im na Betanly merana, aim exeprisniO pea- 	40 
ryje C mnorEm opranclaim jeninbeibusia. 

Ca (1).nyopeyncl)oncxom isiceniniom noaxaTe cy'conn suio-
me meTana, xoje ce ate 318110 pacrsapajy< y sons. OA lb= cy 
jennwewa K is Na npexa sarpenamy spno nocrojana, nOx .ce, 
6 apnjym(1)nyopcyncl)onaT: raaTICO pacnam no jCP1la-
lame: Ba(SO,F)2  = BaSO4  + SO,F,. Osa peawnsja *once se 
nocepwx 3a nano go6Hjanz.e cyn(bypiinclinyopana. .- 

53) 1-1ope,rx y rnasnom TexcTy naTe peaxustje, eymnopTpn- Cn. 155. PasnoTesca Tep- , 
 mats mosce -na ce .no6rije Tepturunim paanaranem Na2S207, sink ?amine miconsjausje SO, 

6e3sossor Fes(SO4)3 . Bpno. Tiecro S02,  ce crsapa nenocpenno  
nelersom o3ona Ha SO,.  

54) Monexyn SO2  lima 'o6.rnix pasnocrpanor. Tpoyrna ca aMmoia eyeuxope -Y soapy 
[d(SO) = 1,43 A]. Y zniperom cramy no3naTe cy =mum monncisncainije: On. MICK a o6ninc 
(T.', 17°) eacTojii ce H3 monexyna S02,. 13 — czaffic (T.T. 32°) ,,-, HO MOMCMYT18 S,03, y ;--- 06,MR 
(T.T, 63°) — 113 IIPCTCHaCTICK man=y= S202, a liajnocrojantijw je non o6nTuont ycnossata 8 
— Q6nnx (T.T. 95°)3 HOill ce CaCTO)14 H3 nautiluses rpyinunija-,(S03)x• PaCTEN3p' SO, y nuomcany 

80 

SO 

20 

(r) 

40041, 000 De 
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230 	 VIII. Masa spy& iepuodmos cuaNtasa 

noPacre xacerause cy 6e36oj1e, nn6po xpacTsufmny, nano ce pacisapahr y BOAM (ocxm CaS1O4) 
H onnincyjy ce jassua penyiratioraita oco6azama. Y pacTuopy icao x y o6nracy xpacrananinpan 
Cl3e cy one MOMS aenocrojaxe. 

Cno6onaa HIS202  je fuicemnia cperabe ja'mHe (K1  = 5 • 10-1, K2 -= 4 • 10-2) B cacznim 
aenocrojaaa — nocrenesio ce paanstace.seli y ifpno pa36naacanira pacraoparaa x now ce oxcuAH-
Iue raiceorancom Ba3nyxa. IIITO CO Tame lbeHe monexyncxe crpyxType, xao K y c.nymMy cymno-
pacre HHCeNHHe, frarnena, na cy moryha Asa ormaxa: 

	

HO OH 	 0 0 
It 	II 

H—S—S—H 

	

II 	II 	 II 

	

0 0 	 0 0 

IIocroja H npyro (blame neposamo) mraw,eibe o crpyfrrypa H2S204, npeMa Rome sboj °Aro. 
[Iva cbopmyna c paanwurrHM clyocsajama o6a aroMa cramps. 

42) Ofccanannja pacreopa H2S03  x immix •CO= Ba3Nyunitim raiceoutixom npaheao je 
nojaaoM yrapan.y6a4acnix 3paxoBa Tamale nyaanie mo 2200 A, IIporsec, x3rnenknorassa 
nasimaaoj peamnija, nut je,y se= ca KaTELTIHTHMCHM yuraajem npameca xoje aana3e y Bona. 
Y npanor Tome ronopa Mona= INTO 6p3aaa oxcrinfunije nocraje mama° mama, yxonaxo je 
6p0aubransje npemmullaia Bona y3era 3a pacruapalbe. Hanporma, npx nogaasuby pacraopy 
•rparoaa mum Fe, Cu Ern., OHS ce jaxo noaehasa. C ;[pyre crprase oxausanaja cyn4nna IMMO-

HHKOM H3 Ba3nrui MMHG ce acopo CBeCTH xa ayny nonaambem pacroopy fiemarue ICOMPIKHO 

suncoxona, rminepaxa, SnCI, H T.CN. Ycnopaaajyhm ynniaj Mai= NONaTaKa HeKMX Marepxja Ha 

OKCHNNLINjY Apyrxx maTermlia aa3nyunnim KHCeOHMKOM 30Be Ce „ aHTHONCHAaNHOHa 
K a T a .TI H 3 a". OBa nojana npairrxraio ce xmopranhasa y Hp0H3BONHH HeKHX oprancraix 
npenapara. 

43) OA nojenranix npoueca oxaraamje cymnopacre xmcemnie rpe6a Hapomaro noraenTru 
many peapausjy Ca HJO2  xoja omoryhyje apno omarnenao nocmarprabe 3aBHCH6CM 6pssme 'fe-
mme pearanije on xosinefirpfuraje x Temneparype. CyMapHo oxa ce mom npercrasarx jenaa-
eICHOM: HJO3 3142S03 = 3112SO4 HJ. Y camoj crnapx pearanija age OBHM nyrem camo 
y npmom Tpeurrxy, a nocne nojase HJ y pacrnopY, napanenno Texy cneAelim nponecm: 

	

HJO2  5HJ = 3J2  3140 	3J2  3112S03  + 31{20 = 31-12SO4  6HJ 

On °Be ;fife nocnegsbe pearasaje Apyra HAe 6pnce on npse 3aTo ce cno6oxam jOA mome Aa nojasm 
Tex nocne nornyxe ommaanmje cymnopacre xxcenxne. OBaj Tpenytax ce onanat no wawa o6o-
jekby cxpo6a, kw* je AoAam y cmeury. 

Hocmarpama peso:1110a je 3aHleUbliBa y miorom nornegy. IIpe afera oxa je nparaep 
ramie nalimaxe peasuraje xoja retie y pacrBopy: npouec no npaoj jenaaranni crnapa =Hag, upo7 
gem no o6e cnenehe ymecrayjy y IbCHOM pamajan,y. Ziarlim Oxa moace na cnyfica xaonpxasep 
arracaramirace pesuaraje (VII. § 1. non. 13), nourro J', xoja ce, craapa rani *beam way, y6p-
38Bil Iwo npouec (urro ce itaxo biome ycrasiorarni nonaiYimi mom mam KT). Haisail Ha H.01 
cc mome =KO npornira nejcrao T3B. Herwrnsinix xarammaropa — marepaja Icoje y mama xo-
rairamama yraaasyjy 6pamiy peamuije. Taxaa foramina xaTaini3arop je y mom c.nymajy HgCI, 
ROjH HpHMeTHO ymalbyje 6p3raiy pancluije, mans ce XMAS CMCWH. 

44) CTpylcTypna clfopmyna raocymnopae micemme xoja je gam y rnamom %Tarry ae mom 
ce cmarpani na raije cnopna, HO am je fiajranne !wpm:talus. Pemprrara onpeNiama pyre icon-
crafrre male raiconxjanaje (K 2  = 3 10-2) roaope saro, na je Tmocymnopm miceniusn nrra mine 
Hour° jams on cyMnopne (K2  = 1 10-2). Axo ce pacreop Na2S202 yaonra, Kan no xan, y KJby-
'any xoraseurposway HCI, To he ce raocyfuropfia xxcenxua pacnacrx Ha cyMnopny x cymnop- 

	

BOXIMIC: H2S203 H10 = 	+ H2S 
45) Ca rnejnonTa xeMH3Ma, oalrummin je Hamm Ao6xjam,a TmocynclaTa Aejernom cym-

nopa Ha-  suuctunlje. OBa panuraja y CRON npnom cranajymy xne c ficroapemeaom OKCNNaNkijOM 

H yeApoxnjom cymnopa, Tj. aHaNOTHO ortrompajytimm peamcmjama nanorexa: 3S + 6NaOH = 
Na2S02  2Na2S 3H20. CyMnop xojm ce HaNa3H y BHMKy ramps ce 3aTHM Ha Na2S02  H 

rPaAm rflocyncpar. Hcrospemexo nocrajy H nonticynclaura narpaiyma, xojx  naiy pacraoPY NcYTY 
6ojy. 11,a 6a ce pa3opuna a upon= y risocyncter, xpo3 parrs:sop ce yaoga SO 2  no aecraraca 
acre 6oje remaocra. 

46) Apyris 3arausuban 	no6xjsuba raocyndfara no'maa Ha fienocpenaom nejcrny 
amieby SO2  H H2S y anraumoj cPcninix. Axo ce mans o6a raca yBOAH y3 jam menunbe y pa-
ramp NaOH no neyrpamicalba, TO he Hamra rnocynclaar: 4501  2H2S + 6NaOH = 3Na2 
S203  4 5H20. 

Ha 48,50  raocyncbar ce TOM! y CB0j0j Hpucranual BONN, Ha ONO 100°  ONIUM3H BONN. 

11a.Tbe 3arpeame CONK upshot° je paonaralbem, xoje yrnaamom rule no cxemx: 4NaS 202  = 
3Na2SO4  Na2S5. 
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36) OTnaim roam TOIIHOMMS, ICOjii papte ca cyminunnm pyaama, wpm o6nmno ne 
seine on 5% SO2. 	ce P13 IbiSL no6nje cymnoppmcacnn, npenonno canaljenn n 6e3 .  niminune , 
MOBS nponymrajy ce xpos paernop cmeme cyncinrra x 6ncynclarra, Ron! cup= COMI anymn- 
anjyma. TaKail pacrsop no6po ancop6yje CyMIKOPIWOKCILII 1111XJ18,1WO II ammo ra upgsarpeaawy 
Ranaaja. Ynora anyhumHjymositx CO= csomt Ce Ha nosHmethe tcncenocra cpennae: mut 'WO- • 
Emmy, Ha palm! 6p3or nosehana IbIlX0Be xappoim3e. , 

37) Y HpHcycrsy swum= HORIfitaHa sone peamurja namely S02  at H2S soma je cap-
mom: °cum cno6opator cymnopa nocraje cmema xacemma onurre 4opmYne 14 2Sx06  (rate je 
x = 3-6), fa* ce Hammajy siaguireuonacei 06wmo ce sasumuba na frrosut cymnopit, HeaMcpenuo 
nose3ama mehyco6om, rpane jenan natal. Y Beim c Tara Hancemep, Texpornottcfcoj RH-
ceinum onrosapa crpYKTYPa HO—S0 2—S—S—S02--OH. Ho npyrom tatowboby mune ItOJIH-
mortexe macemme H3sone ce oA TwrnaoHcxe nyreis nwicajenatn.analba cYmOPty tbeHom 
ftenTpansom S aromy. IlomrrHoHcxe KHceJmHe cy cpaamepao Henocrojtute 8 no3HaTe Cy , CaMO y 
soneHom pacrsopy (r)e cy nocra jaxo rwcocosaHOWIll cy Hexe maltose eons .1x.06xjese y apHcran-
HOM ermby. Cse ce oHe Ao6po pacrnapajy y BOAS, ant cY 11ePacThoPme 7 anmoxonY. 

38) MeDyco6mus nejcrsom SO2  H HiS y soneHol cpeMm140  Tomes no turrasor mwa 11130- 
neca Rohl mory na ce H3pa3e none Hasenemint pawn:Mama: 

H2S + SO2  -4- H2S202 	 H2O + SO2  H2S02  
H2S202  H2S -0. 3S + 2H20 	• 	H2SO2  S H2S203 

 H2S202  21-12S02  H2S404  + 2H20 

r1p0AyKTII OBHX pealcumja mory CTyI1HTH y metyco6He cetcylinapHe pesucumje: 

H2S406 H2S03 -4.  H2S306 H2S203 	H2S406  + H2S 	2H2S,02  
H2S202  + 2H2S202  -4- H2S606  2H20 	142S80,i H2S,0, + S 

Kao MT° ce H3 B3.110/1CeHOT SHAH, Lamm ynora npH uomeHynam apogees= npHmtcyje Ce mrrep, 
memtjapHom crnapalby T H ocymnop acre KHCe.ThEle (H2S202). Osa je y cno6onHom cratby 
Heno3HaTo jerunsethe, amt cy no6Hjemt Helm H,eHH oprawnot neramarm. • . 

39) 3a no6Hjame pacrsopa nojemuntx nommisimtmanc mamma nonstalt ce o6truto OA 
IbHX0BHX xanalymosux COM, pa3namcylut fix mopaltyHarom KOJIMINHOM 6lino =ate 
xoja naje reunco pacraopHy xanHjymosy co (Hanpimep NC104). Hajmenaha II0J133H8 cyncrionta 
3a no6Hjafbe caMfnt Famtjymosta BOMITHOHaTil cnymot IiberoB THocynitar — .K2S202. Pelmontla 
c-rsapatba 'apt, Terpa x neffurntoHaTa Hne nPema jeawatumassa: 

2K2S202  + 3S02  = 21C2S208  S 	21c2S203  + J1 = K2S404 21(.1 
2K2S203 SCLA = ;SA 2KCI 

Kanajym xaccarmwar ce craapa nejcrsom IC 2S202  Ha RN% y pacrHopy jaxe cose !swear= as 
MCKIM TemnepaTypasta. 3a no6Hjame Tema x narrarstoHara xamtjyratt 3rommje je Doha Keno-
cPe.rtlio on cmeaue ncourrHownotx IGICCIBOlaa BaCraMIX liejersom SO2  X H2S. Mum ce comp 
meant, Telmocnt ce xpagaje CH2COOK H °mum ma xpnciannme. .IIpH luste' ce y Hogan as-
gaaja IC3S406  (upH3manttom xpEcralm) a norom K2c;08  (nnomacru xpacraIH). rfoCrojis futmt-
xamtja o moryhHocnt crsapatha nonarrnoHaTa H ca x > 6. 

40) On paHHje pa3morpemot 110MITHOHOICIDL ICHCeMilla Hush' ja ce dusZsdomexa =iceman 
(H2S204), Taxohe no3Hara canto y pacTsopHata. Oat ce swam He HIU111311 Y  nponyvcrusta peamintje 
tomety SO2  H 1{2S,. o6wmo ce go6xja nona3elts oat, staHramise corm. Osa cc crimp& no jeAaa-
vHHx 	+ 3S02  = MnSO4  + MnS20e, spa .fiponyurramy .cyamopamoiccliXts HPO3  • WAY 
xoja canpacH cycnewtosaH mattraHnHommut. Horne nsory6e }mese ca Ba(OH) 2  H3 pacrsopa 
Mori na ce tonsoje 6e36oht mmacramt BaS208  • 2H20. jlejmsyjyhir Ha may co, HapagyHaTom 
K03111*411110M H2SO4  mome ce =co xxo6wrg pacrsop c.no6omie maricmunce xxcemme. Am
noxylnajy aa ce go'6Hje y sehHm mmtneurpauxjama ,nonamt no pacztkiamba no cxemn: H 2.520, = 
= H2SO4  + S02 . IIpema ofccHasunaolutm cpenermlita amnaoHcma mitcemma je alarm nocroja-
lugs on °cram= luta/lona mwa. 11,eHe comm Hajgellthe Ao6po upscramtuly ax cse cy MHO pacrsop-
He y 130/1H. Crpyirrypa mri-HoHcxe xmcentuta onrosapa 4)opsyrut HO—S0i—S02--OH. 

41) Ysot)eff.em cymnopxsomaxa y soselly cycse.iiasijy umuca 'no 'exam Zn + .302 
ZnS204  crsapa ce mucosa co xudpocy.salopecia-e ratcemme (H2S,04) xoja Hmje Hanssjinta 

cno6onHom crall.y. IIocne Tanomcma joss tonna nomohy NICO2  H nOntassuba 4murrpary NaC1 
munaaja ce 6e36ojfitt mpftcranorampaT cacraaa Na2S204 2H10 Mom's) je maps:rheas& co seam 
HertocrojaHa, oua ce gennwalume 3arpeHascat c aMCOX0.110M. Cpastsepao - nocrojan Clesaopmn 
• npocya cp a T Haxpxjyma .406P0 CC PactsaPs y soma H npsitakije ce npn 6ojexby Ti B- 
HMI* KIIO jaxo pexylaxiouo cpe,acrso (oxannuttytut ce no cynciarra aim cyntaTa). XIWP0-cYn- , 

 clarr HarpHjyma momce na ce no6Hje Taxolje nejersom Marpujytaastanrama tta madams amccayanim 
pacrsop S02  aa TeM/IePaTYPahla HCII0H 10° . 0111q110 'NasS204 APYre nporume coma xa,apncYm- 
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228 	 VIII. Iffecifia epyria depuodnoz cuculeita 

BOAMHBOCr ycnorubena je, mrnent, He3HaTHom mcomjamjom no cirems: SO, + SO, F SO++ 
+ S0,-- . 

Kao pacrsapag cymnownloxcHri, Hma munsubme oco6HHe. HaupuMep, xanoreHo-sono- 
cy y H,eMy rrpawnrsto HepacrsopHH, a CM060=11 330T pacrsapa ce ;Accra go6po (am memy 

therms pacrsopmmocr c nossaresem TemnepaType pacre). EnemorrapHH cymnop ce y remnom 
S02 .He pacrsapa. Y IBI3y C1—Br—J pacrsopassocs 43occbop-xagoremna ce 6p3o cmarbyje, a 
xanoremps HaTpnjyMa 6p3o smarms. %moral pacrsopH nomayjy ,go6py enercrponposon-
Jbmoc-r. Ca Hemm comma cy no6Hjetur xmcranocqnsaTH, HanpHmep upseHH KJ(S0 2), H 
KJ(S02)4 . Beams sehma cons pacrsapa ce y Telmom SO, seoma ;nano (Masse on 0.1%). Oso ce 
Taxobe, =mem, 0 JAHOCH M Ha cno6ome rcHcenme. 

29) Beh y mum KoHnesrpanajama cymnopnHoRcHn H3a3ma HenmjaTaH yxyc y yerma 
H Hanpawyje cnysmomy. Y;THcarbe sa3nyxa, Ho* canpwn mule on 0,2% SO 2, 13333HBa npo-
mysnocr, rymetbe H 6p3 ry6HTax cseern. Xpormmo Tposame cymnoprwoxcHrkom . ;10BOXat MO 

ry6Arrm anersra, 3arrrusarba H 3anansema nyresa 3a glicalbe MaxcHmarma MO3B0Jbella  xOHijeH- 

Tpawrja SO,L H11,1WCTplICHILIC npocropHja H3HOCH 0,02 AM/A. 

Ocernsmocr nojemmx ;by= npeMa cymnopmoscsny je spin) pawn-pram, ups memy 
ce oHa Hasmasamem manic cmarbyje. Hurepecarnso je na cy 6HJEMH opramf3MH xojK, nonyrue, 
seoma crpanajy on jlejcrBa cyrimopmoxcHna, Tamhe, seoma pamilmsTo ocenbrisH npema rbeaty. 
Tam ra on npseha Hajmarbe noncom jena H 6op, a Haj6ome 6pe3a H xpacT. OA nseha Hapoturro 
,cy pywe ocelubmse npema SO,. 

30) TOI1J10Ta xlinpwrangje cymnopmoscHna H3HOCH C3130 9,7 ;man Ha MOM SO2, a pas-
HOTeMal H3meby 6C3B03;HOT H mnparHcaHor 06,710H3 y pacrsopy H3pawasa. ce OMHOCOM: [SO2] 
11120]/[H2S02] = 16. Xn0erbem KoHnemposamx pacrsopa SO, mowe ce H300jHTH xpHcra7 

 nomspaT cacrasa 1-12S03  • 6H20. 
31) Cymncpac-ra mcenma maparcrepHcam je OBHM xmcrairrama naconsjanHje: 

Kr  = 2 • 10-2  H 1(2 = 6 • 10-8 . 1-hoj ce mory npmnicals ose crpysrypne cl)opmyne: 

Camoj mcenHHH, Rao H seism Abeam COMH, ogrosapa mrnem, npsa olI HAnc, Hama 
comma (HajMame IIHTMBHIDC meTana) H MHorHM oprammm jeJWH,eibBMa — ;Apyra, Osa je seoma 
seposama Tax0e, 33 mcene corm. Joir SO," maa o6nmc Tpocrpane rmpardsge ca aTomom S Ha 
spxy [d(SO) = 1'39 A; h = 0,51 A] 

32) Com 14S03  ce c6runro no6Hjaiy Aejc.rsom SO, Ha xmposcHne HJJH xap6oHaTe °Aro-
sapajyttnx MeTtin y soneHoj cperunnr. On OBHX corm Hajsehm sparasman aHamaj HMa CaMO y 
soneHom pacrHopy no3HaT 6,Hcynter xannHjyma ICa(HS0 3)21, xonr ce non Ha3MBOM „cynclwr-. 
Hor nyra" y orpohumm normtnutama ynorpe6rbasa y genyno3Hoj mnycrpHjH 33 crrcrparbmarbe 
JIHTHHHA 143 JwBeTa. 

llpH xpircrammunrjH pacrsopa HarpHjym6Hcyclwra M0.333H no oneruberba sone (no cxem: 
2NaHSO3  = H10 ±Na2S200, nm trebly ce crsapa Harmjymosa 'CO y cn06OnHom crow Heno-
3HaTe fiupocysdopaaTie mcernme (H2S205). ArranorHa sanHjymotta co (K,S 20,) ;nonce na ce no-
6Hje Rao =nye= 6e36onw H y Bonn camo Kano pacrsopmHBH Rimer-am 3aesherbem pacTsopa 
KHSO3  cymnoprwoxcHnom. Hog menu% „mera6Hcyncinrr" Rannjyma, 03W Hanam Inwmeny y 
cpoTorpalatjH H npH 6ojerby mamma. 

33) Ilpir aarpesalby, cyndniTH HajaHrHamjm =Tana ce ono 600°  pa3nawy ca crsaparbem 
o.taxmapajyhHx coax cymnopHe H cymnopsogomixme sHcenme, HanpHmep no peasumjn: 
4K8S03  = 31(2SO4  + K,S. Osaj npouec je smanoraH crsapaiby neranopaxa H xnopsna rim 
sarpesalby xnopwra. 

34) On npoueca npH Amnon ce He mesa manernsocr cymnopa serum upaRTHmm 3Hamaj 
majy mHoro6pojne pearamje win* SO 2,H,S03  x semis cowl Ha pawl:will= oprancxe mare-
pHje. Os° ce onHocH, Hanpvimep, Ha Amore 6oje, ripx enemy cy Hacra.n0 npoimerH awnsije yraas-
HOM 6e36ojHH MTH camo cna6o o6ojeHH. Ha Tome ce 3acHrisa npumeHa SO, (o6Hmo y pacrsopy) 
npH 6enerby, syHe, came, cname H Tome CM., Tj. Taxsor maTepHjana, mini He 6H morao na =rpm 
6enese jaxm oHcHnanHoman cpencrsma. 

35) Y peamwje, lc* Texy 6e3 npomeHe saneHTHocni cyMnopa, )10.11a3H Taxohe peasszja 
SO, ca cboccpopnenTaxnopHnom, npH memy Hacraje tiluoHuirx.aopua (SOC1 2) H cbociDopoHcax.nopm 
(POC13), Hon! ce y Aarom cnymajy jarnba sac cnopenwr nporimork: SO, + PC1, = socis  + 
+ POCI3 . THOHH.TBEnopm; Howe Aa ce no6Hje Taxohe no pearawjama C1,0 S = SOCL, HIIH 

SO, + SC12  = SO, + SOC12 . To je 6e36ojHa Temnocr ourrpor mpHca, xoja ce mpase Ha 
—.101°  a Hmqms Ha +79° . ,1:1a.u.Hm aarpesaibem pacnarta ce Ha SO 2, S202  H C12..11ejcrsom Hone 
momnix.nopma ce.noTnyHo pa3nawe rpanettH cymnopacry H cony mcemasy: SOC1 2  21-120 = 

= H2S0, + 2HC1. liprAmerbyje ce 3a H3pany 6oja, cloapaauercKHx npenapaTa irra. Ocrut 
SOC12  on jeambekba HcTora Turns no3HaTH cy Taxohe 6e36ojHH SOFA  (T.T. —129° , T.K. --44°) 

H SOFC1 T.T.( 	—139° , T.H. 12°) H HapaHlACTH SOBr, T.T.c 	—52° , T.H. 138°1. 
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paannyje noHeRne mazom HReprucauhy. T e i p a myopm A .  cymnopa: mome ce Aoki's 
nejcrsom cyanopa Ha °R s  as 120°, npeaa petuautja 4C0F2 S = 40R'  SF4 . PILIMPTUTO 
oA sp. OH ce pasnamce no JwicTaola BOAC H PAW je orpoaaio C y MH P a  (km YO'pH.r4 
S2F2  nocraje npa aarpesaiby AgF ca cymnopom y amply; ,BoHa ra 3181H0 pil3N4DHe. noetOgaaSe 
SF2 He biome ce amp= xao na je nornyHo ympljello. . • • , 

22) ..11 Hanopng cymnopa go6Hja ce,nponyurramem xn0Pa K1303  bit-As *lea Ywigcl ," 
autHoj peaHumjn: S2C12-FC12.Tt2SC12 . Y Interom crasy To je rem= .upaege, Ooje, xoja comma 
pa3namce Ha cymnopmoHox.nopmg H. xnop. 're rpaa ii o p H cyanopa masoze,Aace italiade 
gejcrHom remnor xnopa Ha S2C12 . Ono jeganbeite .110CrOja110 e cam Ha 2E143111 Temneprzypar, at, 
no optimum ycnotatma pacnaga ce nornyrto Ha SC1 2  C12 . Maoro HoetojaantjH cy NCO .  
MOHR Hp0143130,AH SC14 C xanorantaHnut npyrwc enemeHatat .  Hanpwaep SnCleSat, • 
• SC12, A1C12 •SC14  pn.H. Boa pa3namce, rpm/into xeipaxnopKg cymnopa Ha SO2s HCle  

Cymnopmono6pomHg nocraje H3 enememara canto .npm OarPeHaiby (is:Womb** 
moj newt). Hog Aejcmom Hoge OH .ce pauxmce yrsgunHom no jegitalunni: 282.8r1+219)402+ 
+3S-1-3HBr. Outman je nponec u y cgymajy monottnoprtga..0Haj 'ce - opt craijaily uocrenemo • 
piano:me H y nomermy noncynt, a sarmat noc-raje nonetto-mpx. Cymnop-A,IonO6pomt4 join  je Sate 
nourojaH. 14HrepecaHrHo je, ga ce enemeffrapam cymnoP 1406Po Rama& 3,  2C11., lung le cxopo 
HepacrmopaH y S 2Br2 . Huje ce go6Nno Htutaxito jeganethe cymzzopa 414 joAQN. 

23) Crpyirrypa monexyna xamoreHHga cymnopa nina SIX, 6Hrta je gyro cnopHa, npm meaty 
cy y3timaHe y pa3marptube one crpyttrypHe cbopmyne: 

X s=s/ • 

\X 

Pe3y.HT3TH AxpeRTHe aHantme crpyicrype SC12  roHope y Hopi= gpyre timpmyne c napamerpmma 
d(SS) = 2,05 A, d(SCI) = 1,99 A H SSC1 = 103° . 

24) Y immYcTpHjH ryme cymnopmoHox.nopug =yam sa tummy HytutaHasagaw Hamm 
oral Hapagm pa3Horpcxxx CHTHHX npegmera. Rya:Exam° je 3Hamajnmja Hpylla Byii10a1H3altHja, 
xoja ce Hplux ememeHrapHmm cymnopont Ha reatneparypH OH oxo 150 ° . 

Cyurnma cantor nponeca HymmaHH3aintje cacroja ce y Tome, Imo maw cymnopa, cjegm-
HyjyhH ce Ha gmocrpyxHm He3anta magic= monexyna maymyxa, xao ga „npintnusajy" °He mo-
nexyne jegHe 3a gpyre. Rao pesygrar HynmaHH3annje mennannt CHp0BH Hamm, Koji! =HO ry6a 
gam My o6nmc, nor.= HynicanmsanHje npena3H y enacrffmny ryMy. 

25) 0,H jegmbensa cymnopa ca K H c e o H H K o m mutat mow — outtiop Atomolccue 
(S,02) — mowe ce go6trrm THXHM enexrputuntat npantaben.em xpo3 catany SO 2  c napama cyMnopa 
no cmatbeHnnt npwrncRom. Petuatmja Hge, Heposarno, npema r.memehoj exams: SO, S 

S202 . ,T.1a je HeorixogHo ygHojtrrir npocry cpopmyrty 	yrnannom H3 playarant 
aaanmse =taps cymnopmoHoxcmga. Orso jegataelbe ce Crinapa ramobe npm peakrtuin SOC1 2  
turn 

 
SOBr, ca Hextint mertunima Ha notuturetnint reatneparypaata. 

CymnopmoHomig je 6e36ojaH rac, cam no ce6H gocra nocrojaH. Jlaxo ce pa3nauce-nogom 
Heoma etteprstmHo pearyje ca Heluntom merana, aim ce Ha o6Hmannt remneparypama me oxcluttutti 

ntometcyncxHm tcHceomucom. IberoBa peammtja ca xnopom m 6poMoM ogroHapa cxeaut S,0 2  
2X2  2S0X2  Tj. npalteHa je paciatgatbem Be3e H3meby aroma cymnopa. lipH xmar)erby TC4- 

BEM Ha3gyxom cymnOpMoHomcm npena3H y HapaHnacro-HpHetty napery marepHjy, Rohl ce npn 
3arpeHatt,y paanaxce Ha SO, H cymnop. 
• 26) Peaxtutja cymnopmoHomcmga ca KOH mkt xnabemy Tette, Harftega, cc crHaptubem 
tatcene HanHjymoae cam cyJ1bOKCHJote xxcenoHe H,SO, lboj HepomarHo ogrompajy one crpyx-
rypHe c)opMyne: 

HO—S—OH H HO—S,  

Y cno6ogHom craby cyncinomcmnHa xmcenHHa Hyde H3guojetta, anti cy 011HCCHC.nexe HseHe cons 
(Co, Zn, Ti). O. mint cyncboxcHnar rannjyma no6mjett je y Awl momepa — mpxo H atm o6ojeint. 
Taxot)e cy go6mjeint Hexa oprancxa jegmbetba cymboxclunte tutcentme, og Kok{ xintc 
jemnbeibe c cbopmangexmgom je nO3HaTo no rexHmtuatm Hmetiont „poHrantrr" cacraut Na 02 - 
• HCHO 2H20 (T.T. 63°). OH, Hana3H npHmeHy npnt 6ojetsy ,  mantilla xao Hpno jaw) pegym-
LWOW cpegcToo. 

27) Monexyn SO, je nonapan (gymonta w110313 H3HOCH 6,33 A). Cma rpH tbermut aroma 
pacnopebeHm C Ha remenitma pasHompaxor Tpoyrna ca aromom S Hi npxy fd(S0) = 1,43 A, 
a = 120°]. 

28) TegaH CymnopmaHccag (T.T. — 73°) oHapturrepacaa je AneneHTTottrHom HOHCI911,  Tom e = 20 i mpno je part mpottornmuc emit-vim= crpyje. YrapbeHa Hpno mama enettrpo-npo- 
' ( 
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226 	 VIII. Illecisia spyfia tiepuoauca cucacua 

16) Ha pa3KIPIHT0j parts:opt:Arno= cy Rua paste =Tana y Hong, nominal CHCre-

MOOCH 	x -HannTaTHHHe astantsse EaTjoHa. jenms 	 wrA.) 
rpage cyminsne pacmopHe y HoW4, gpyia one (Fe•, Mn", Zn•- Rm.) — Hepacisopte y 
Hops LIM nano pacrnopHe y pas6nameHoj HC1 najsan veto rpyna (Cu-, Pb",s'174.) 
— HepacrsopHe Hit y Boxpi ms y pas6namemsm towentmanta. Hpema Tome, nejcmyjy1Us Ha pacrsop 
cmeme Rational cymnopHonommom, npno y soicenoj cPeRHHH, 3aTHM y neyrpanHoj Hmi clut6o 
aunounsoj, moryite je paannojwm HaseneHe rpyne HaTjOHa jenity op npyre H ananKsimaTH name 
csaucy on SAX 3ace6Ho. 

17) YHeT y jaw pacmop cYmPHita, Hcramew cymnop ce pacmapa rPaueltH onroHapajytte 
tiortucyng5ude, nanpHmep: (NH4)S + (x — 1)S = (NH,),Sx  — 06Hitno nocrajy cmeme :nom-
cynclutaa pasimmnror canpmaja y cymnopy. Hpema minimum x 6oja no6HjeHor jenmbema Melba 

ce op ncyre npexo HapaHnacre Ha nmseHoj. 14HTeH3HBHO tummy 6ojy HMS OA 1103HaTHIC jenstmema 
oBora nuts olio, is* je y Hcro npeMe Haj6orwrisje y cyMnopy — (NH4),S 9. 	• 

Cmema nonitcymintna (y sum T3B. cy mnop H e zr Hr epng e) ynorpe6matia ce 
stnnycrpHjH nonce 3a yxnamame gimp:a ca cupone Home. CymnapHa Intreptma 3a osy cnpxy 
6Hja ce cnutamem cymnopa ca conont. .1Io6wHeHa senemuscro-myra .maca pacmapa ce y none a 
jaws amcannom pecumajom H mpg crajamy pacmop ce nocreneHo paanance c Hugnajamem cym-
110pBOAOHHICIL 

18) Hem nomscymtHAH Ao6po xpHcrtunany (mecro ca •xpstcranHom Honom). Y tiBperoat 

craH,y cy Hpno mwpocaomm, a Ha BJlaKCHOM sasnyxy ce KaK0 OKCHAMUly. Cmapame nomscyn, 
4)Hita ce /Amain Taxolje npn 6naroj oxammutjts pacrHopa corm cymnopHonownmue mscentute 
Hasnymnam tmceomucom, Hanmintep no cams: 4HS' + 0, = 2H20 + 2S2". 3a mysame pa-
=sopa (NH,),S on cmapama nonticyncjmna npenopymyje ce Aortatialbe =KC xonniume Zn 
num Cu. 

19) Axo ce jaw pacmop nonstcyminina Aogaje y marmot xonmumama annuxy pacrsopa 
HC1 (amt He o6pnyro!) Ha uHY cyna ce caxyrusa Teumo myro yme cmeme 110JIHCVK cp H jj  a 
BOAOKHKa onarre cbopmyxe H2Sx. OHM cy mane WM Malbe HOCTOjaHH canto y Pus° KHCeK0j 

CPeAHHH, a no npyrium yenorusma pasnamy ce c Hsnaajamem cymnopa. OHntra ce o6jannbana, 
samm je norpe6Ho =tam pacmop nonstcymisma y xucemmy. Bonomnt-nomtcynilnum cy sot-
cenHHe yronHao jade yxonsmo cagpme mime cymnopa. Hojemmamno cy Hsnsojesut person matt-
ROBB HH3a cae no H2S4 . To cy macmmacro-myre Tex1HOCTH ourrpor mHpHca. Onpetemtm 
(1013HtiKHM xoncrawranta ostapaxTepHcaHH cy cants 112S, (T.T. —88° , TX,. 75°), 'H2S3 (T.T. —52° , 
T.K. 69°  nos 20 ...cm Hg) H H,S, (T.T. —50°). 

Bona H sumoxon Tpenymo pommy nomtcyminme Honomma. Hanparms, y crpy H 6m-
3ony pacrHapajy ce 6e3 pasnarama. On nomscynclutua, xojH ce cpehy y npaponn HajnosHarnjts 
je Manepan nHpwr (FeS2), RojH je momtena co micynclama BOAOHHICa. Facrojame S—S y mono-
xyny osor jenmbessa 143HOCH 2,05 A. no cooioi CTPYKTYPH OH je K3rnena C.ITHqaH BOAOHHK•- 

nepoxcuny (IV, § 6 non. 6). TectaH BOAOHHKA;HCyIKDHA Ao6po pacmapa cymnop, sips T4emy pa-
=saps's:4 HHje npaheno cmapamem mama nomicymintga. 

20) Hexe oco6mie XelA0ZellUX jenmsema cyMnopa K3HeTC cy y nosnommoj Ta6nmm. 

CacTaB 

Arperwmo 
Cralbe 

SF, 
rat 

SA, 
Test. 

SF, 

rat 

SF, 
, rac 

S,F, 
rac 

SC1, 
Henocro- 

jail 

SC1„ 

Tem. 

S2C12  S,Br, 
Tem.. 

Boja 6es6oj. 6e36oj. 6es6oj. 6e36oj. 6e36oj. 6nego-xsyT Tgmen 6eS6oj. ups= 

TentnepaTypa —64 +29 —40 —30 —15 59 138 154 
KJbygalba (pun.) ' (0,2 nut) 

(°C) 
TeMnepaTypa —51 —92 —124 —128 —31 —78 —46 

TOILlbelba 
(°C) 

(II0A. 
upirr.) 

Baum OBI= jentamema nocraje HenocpenHom ararresom H.3 enemeHaTa H sumo ce pasnante y Bonn . 
21) X e_x c a cl) npopHn cymnopa nom.* 143 enemeHaTa c BCKHICHM oc.no6abamem 

TOHKOTC (262 xx.4/.410.4). OH je 6e3 mHpuca H wuje OTp0BaH. SF, csojoM Hsysemom x e M H C,K 0 M 

HHepTHOmhy jaxo macaw OA BektHHe OCKUMX XaROTCHHAa cymnopa. Holism ce TeEHKO 

pacmapa y HOAK (Heurro mane y anicoxony), He pearyje He canto c Boum HO HH c pacrnopmma 
NaOH H HC1. Merman nwrmsjym pasname ra Tex Ha Hpno BHCOKHM TenmePaTYParxx) c Houa-
RHICOM nai(H KHO3OHHKOM yonnrre He pearyje. Mamma, runt sarpeHamy ca H IS no 400°  peasausja 
Km no jennammm. SF, + 3H,S = 6HF + 4S. Kao ()Anima racosurr Esonamp, SF, =KOH 

mummy Hon nocrpojema BHCOKOr KaTIOTta. 	 • 

Ojx ocramsx Vrippaaa cYmnopa S,Flo  nocraje  HenocPeAusm ysajammint nejcmom ene-
=Hasa, xao npmmec SF,. Ho CBOjHM xentscanm CHOjcmgata OH je yomuTe animus SF„ ams 
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CIL 153. Camas nape cymmin- 
P4 (Y no m) 

lemneiegrao -4" 

.Ca. 154. ,Irsjarpara cram' 
cYatnoPa 

/. Cy.wfiop 	 225  

Crump ce tame' gint game pacTgapa Tag* y gram Apr= °prom= Tegiocrim 
Hanpimiep 100 ep eTpa pacTgapa 110A 061111H11M ycnomout ow 0,2 ep cyoulepa. 

9) tiger cymnop nnje arponan. Ynetuen y °program y Mani Roinpnrilama narno5lawe 
na ce annec pasHhe H xopHcraH je Ham:amp npx negmby xemopmma. Op 	mosest se 
manse na ce HasHime Ha cymnop. Bpno mane 'coalmine cuparnmor (TMOTHCH01 	

. 
) 	ysase 

y camas HH3a NiaCrH Romma ce masce Roma H new xoscaa o6oneiba. 
10) Bpno %aim cyhmopsonomm mome ce no6HTH nponymTaa.eM. cmeme 1-1 2  a napa ors-

nopa npexo sarpejama Homarmha nnosytura Ha 600° . Tepmmixa nueonHjelMja I-12S notlinbe 
6nnnwo Ha 400°  H rxpaxraxmo je noTnysa Ha oxo 1700° . 

11) Monexyn 112S HMa 06JIHIC pasHormaxor Tpoyrna ca pacrojmbem d(SH) = 1,35 A 
H yrnom a = 92°. 3a Haerosy nonapHocT xaparrepacnsma nysama ;mons =soar 0,19 A. 
Y reontom craH.y H2S nposonu enexTputury crpyjy Heopambeso nomuje on sone, jep je *Moak 
conctseHa enexrponmmum mrcongjarruja Hmompermo masa: [S1-1 3-1- ][SH-] = 3 ••10-". Teas 
cymnopsonomm rims Haag nHenexrpmmy HOECTaHTy = g xaot pacrsapaq some wit za 
oprisexe Tennocra Hero Ha Bony. Hanpmep, OH upincrnynat He pacrsapa ne,g. T-Isper H2S (T.T. 
—86°) nocrojx. y TpH paaramme momulnixamje s  Ca ctrratma npenaaa Ha —170, ens. —147 ° . 

12) Memo ce nolumbyje oTposHocr cyhmopsonomma'H pam ce c Ham 6es sown .= mope 
11Penocrposamcm. Meljyrum, self 0,1% HIS y'  mammy 6p3o asasana =MCI oconema. lips 
ygmarby cymnopsonomma y 3HaTILHM xonnempaustame monce na Hacryne Tpeartio o6arapneoeT3 
gas run scone H cmpT 36or =mum jAiCalba (pcommo HaerpaThamt •HC -6W) Ha sperm 113BeT 

mrposane armoccPepe). Y cnruijy inubnx xoluremparmja H 2S Hecsectu(e namynajy Teo 
443oecso speme nocne Tposarba. Oco6aMa, 

r 
 xoje cy Tem° °wow= cymnopsonommom, saje ce 

jta yrunny %MGT xHceomm. Kam m ana je rpe6Ho na ce nimmeHH senrraxnco socao.e. Xponotmo 
TpoHaB,e manksh xamonmama cymnopsonomma H3a3HBa noropmarbe mmaor ocelimba, mOnias-
mmbe, nojasy rnaso6orbe mg. rpaHmma nonymTeHa mumemPenAlie  HIS y saa/WxY HHAYCTPli-
CHM npocropHja H3HOCH 0,01 Atzl . _- 

13) PacTsopmalsocr cramp:10;4mm y opraHamm pacrsapalsma asarao je Deka Hero 
y sorm. Hanprimep, jenHa aanpauma anima= ancop6yje oxq 10 =mamas H 2S. CyMnopn0A0- 

insma xxcemma je oxaparcrepHcaua xoncramama );Hcomijarme K 1  = 9 • 10-8  is K2 . = 4 • 10-12, 
Tj. osa je Remo cna6Hja on yrzeHe xncemme. 

14) Ilopen mipmcrHor cjersmastma mem= ca cymnopom H peamxaje Heyrpammumje 
hmore cons cymnopsononstme mmemme mory na ce go6Hjy nsory6ohr H3MCHOM y pacrsopy cons 
ogrosapajyher mem= ca H 2S rum (NH4)2S. Pacrsop nocnembe corm soja ce gem umimenlje 
y na6oparopHjH cnpanma ce o6mmo Tam, urro ce cyhmopsonommom =arm pacrsop NR,OH 
(nrro, neje NH,SH) a no6Hjeua Texmocr nomema 3aTILM Ca Hems aanpmamom 

HajsehH TeXHMECH mmtmj on SCHUMER A08aBeHHE COM cymnopsomamme ICHCMISHe 
HMa HaTpHjyhtcyndmut (Na2S). 0611M0 Cc Ao6Hia penyxmajom NasSO, nomohy ymba sa 1000° . 
Peammja Hne yrnasHom no jermattmm: Na 2S0, C + 49 lame = 2CO2  NerS.'Y npmcy-
rimy jemnbeHA rscosha (xoja Hrpajy ynory xamanawropa) Na 2S0, mime na be pellyxyle jai 
Na,S $0,740HHHOM sell. Ha 600° . Y BOACHOM pacrsopy Na2S je moms xiMpommosas. , 

15) IlpH aarpessuby 6e3 npHcycrsa saw= mho= cymloma je MOM& nocrojamt. &ape-
Banes oa sassyxy, cynclmso npenase y ogronapajyho, OHMA 	cps*. Ha 13/3M BMONMI 
TemnepaTypama (oxo 1.200°) mom 	s = cyst' 	ce penzmyjy no means yribem no maw 2US 

C = CS, + 2E. 

15 OIILIIT8 XeMilja 
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VIII.rearies *Oa tiepuoanoz cuciatma 

OBe npomene oco6mna npc 3arpesang ycnoBnene cy momacom ynyTpannbe cvppaype 
cyonopa. 3a Hera cy non 060,1HHal ycnosnma xopmcrepm-npum ocolorrommi nperenacm MOAN 
icy= (cn. 152). How 160°  nperen S 8  'Tommie Aa ce paciacrara npena3ehm y orBopenn mann, into 
upoy3poxyje nosmnobe MICH030TeTa npomercy 6oje). ;lane sarpeBane 031141,3 190°  MosomaTW , 
cmanerba cpeu*e nyaance onrosapajytucx nanato, urro moo 3a noczenngy nonoso cmsacene 

Cn. 150. Cxema anapaType 
3a nonoemno Tonmene cym- 

noPa 

Cn. 151. Cymnopm 6noR no6mjen nomeommot Tonnenem 

BnocoanTeTa. Y napaMa cyMnopa noc-rojn pamcoreaca ;mew monocyna S ,S e x Sy  xoja ce cse 
Borne nomepa ynecno, yxonmco ce TemnepaTypa nosmmasa (cn. 153). Kao cnonant max oat 
=mace cnynac npomena 6oje napa, lc* y 601130H0 Truce Klbrieba motajy napannacTo-ncry 

6ojy, a npm names aarponaby, y nogency cse ce mane n BHWC 
6oje upBeno, a 33rnm noxumg no 6nerie, na 6m Ha 650 °  nocrane 
smyre xao CHaMa. OHO 900°  nape cymnopa cacroje ce npmenrano 
camo H3 monexyna SS [d(SS) = 1,90 A]. Ilpimemo pacnanarbe 
°mix noc.nennant xa cno6opme aToMe notnnbe npm6raconno oa 
1500° . 

6) Ilpx =MOM xnabeng =lime cymnopa mom Herm= 
napa poonoTexca Be moace To ce ycnocrann m olmpc.raa saga 

xyna S s  

on monexyna S 8. HanpoMep, cyMnopim IBeT mcje nornyno pacrsopaa y yribonnicynclarny, 
MTO je ycnoBaeno rornena npncycrBom Hex= Rommena cymnopa ca monocynnota Tnna oTao-
penmc naoaua. Jom je malcajnmja Ronnicana 01000013 Monacyna y „worry:mom" cymnopy, 
ROT ce no6nja omamem Tetmor cymnopa, 3arpejanor noon 230°, y xnanny Bony. Y HpB c 

TOM nnacrwmx cyMnop je canto nemunsmo pacrEsopnam y yrzennmcynclacny. lipor crajmy 
os nocTeneno Rpm-Tannme (nojto6wnnuo ycnomcma Bpno cnopo),npena3ehm y paorsopcm ofinmx. 

7) 3a enemorrapm cramp Rapocrepmcniqua cy nma Rpncranna o6nnma. Kao Two ce 
03 oceourroni Ha cn. 154 npmcasanor raajorpama cuaba 8000, Hang 95,6 110CTOjaH .je o6ingan 
-acyrn cymnop ariennclarace minim 2,07, Koji! Rpncrtunutie y pom6aLmoj =cram B T.T. 112,8 
(npx 6p3om sarpeBang). HallpOTHB, 030a0 95,6°  ISOCTOjaM! cy ocopo 6e36ojm• ITHCTLIIII MOHO. 
Kommunce cncreme ca criegmclactmom TeHCHHOM 1,96 it T.T. 119, 3° . 3aHHMILKBO je na ce ppm xna-
belay o6wmg xcyTH cymnop ncnon —50°  o6e36ojaBa. 

. non napolnernm ycnomma ycneno je na ce no6nja cna6o nocrojamm xpmcranna o6nima 
cyMnopa B ppyrnx nmoBa. Hapoxnao je mcrepecouran cymnop, ROT ce mom excrpaxonant 
T0031'00031 03 onaccenenor pacroopa onnocynclarra: cynehm no pew :mamma wet: mamba mane-. 
xyncRe Tommie nemy onroBapa cl)opmyna S s . 

8) Y Ta6enm cy MTH nonann pacrnopmmocrm cymnopa y ymenznicynclainy m 60063ay 
cymnopa y 100 zp 3aochotor wawa): 

TeMneparypa (°C) 	 0 20 40 60 80 100 
PacrsopamBocr y CS2  	 18,0 29,5 50,0 66,0 79,0 92,0 
Pacrsopamocr y C6H6  	 1,0 1,7 3,2 6,0 10,5 17,5 

Ca. 152. CTprerypa mone- canpacm pa3mourre monogne. Munn ow monogram ne.majy 
ncTe oco6nne, oBe ce =one (nanpnotep cyronopam weir) y =- 
mom nornegy pa3nxicyjy on o6nxmor cymnopa, xojm ce cacroin 
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Ca. 149. Ao6Hjame cymnopa y cpeg- 
mem sexy 

§ 1. Cy.4op 
	

223 

aniymnepcynd'ar) cpaaweplo je cm6o pacTsopm y BOAH, 36or gera 
ce TaJ10)1C11 y o6m1xy 6e36ojmix '<plc-ram. OCII1Y1 K2 S208  1103HaT je HI13 ApyrKx. 
COM  nepcymnopHe xkicenme, og RojHx je BeliHlia nog 
o6Humm ycnosHma nornyHo nocrojaHa H naxo pacraopHa 
y Hogg. CBH nepcyncDaTH cy jaxa o cH gagH oHa 
c p e g c TB a H Rao TaxBa ynoTpe6.rbaHajy ce yrnaHHom 
y xemHcRoj aHanH3H. 

C.no6ogHa nepcymnopHa xxcenHHa rpa(H 6e36ojHe 
xurpocxonHe xpHcrane. lbeHo o xcHganHoHo gej- C11. 148. Cipprrypa 0- 

ram je Heo6HmHo Henxxo, Taxo ga yr.Themine He camo 	Ha S2081- 
xapTHjy, mehep H Tome c.n., xaga gobe c Hama y gogHp, 
Hero max H napacim. CTpyxTypa nepcymnopHe KHcenHHe• H3pamaaa ce cbopmy-
ROM HO—S02-0-0—S02-011 Tj. oHa cagpHcH nepoxcHgHH =Hai . lipo-
cropm crpyirrypa ogroHapajyher joHa Si0 82-  noganHa je Ha cat. 148. CHaxa nom-
HHHa °Hon gpTenca, y3era 3ace6Ho ogroHapa crpylaypH cy4aTHor joHa. 69-73  

;towns 

1) Y crapom H cpegiSem sexy cymnop ce Ao61ljasfy 133 npupogimx Hans-wins' 	Ha . seoma 
npiournisan HaqHH (ca. 149). Y 3emmy cy saxonaHana naHag og raHHe y 'Hojwcy Cra/31/saJIH 

gpyrn noHag ca -Pynama Ha Any. Osaj nocnepmA cy 
nynnnn creHom, Raja cagpaca cyMnop K satuburpe, 
*au cnoma. rIpH Tome ce cyMnop. ronHo H mrpHo y 
Apyra noHag. 

2) Aamac TonmeHe cymnopa H3 merosor ripa-
popmor HanasHulTa spiny& ce .o6paMom upHpogne (aim 
npemonmo o6orahene) PYMe  sogeHowt napom, 3arpejaHe 
Ha 140 go 150° . Pee ce npHmelsyje sarpesaise pyge 
Ha panyn caropemaii* jegmor .gent cymnopa, xoja ce 
y moj Haman. 

3) Hata spa° 6oraTa nemaanTa cymnopa,. gyro 
speme Racy limns HmucrpHcxy npHmeHy, s6or. Hapo- 
RHTIDC YCJI0Ba • HaHX0130r ITOCTIIPa1ba 	 ge6e- 
nor cnoja necxa Hi gy6HHH og 200-300 Ai. OBaj necax 
H cymnopsogonmx 1C0j11 ce , IMP* H3 cymnopHmx 
cnojesa oxemoryhasana cy ga ce orsope oxHa xi ga 
ce pages  y HAMS.- 

CTame .crsapm ce Hsmemano y camom no7ermy 
°Bora Beim, HUM je .6ao npoHateH TOTIArerba 
cymnopa nog sehubom H IseroMo go6asixamie Ha Holm-
Imlay y TegHOM crow. OBa meToga sacnoriaHa je Ha 
naxoj Tommsocrx cymnopa Ha, cpaaMepno maiioj 

cnewstovxmoj TescHHH. CyluTHHa TexHanouncor npogeca cacrojH ce y °some: y cymnopm •cnoj 
ysogn ce cueuxjanHH cHcTem gem, RojH je cxemaTcxx npmasau Ha cn. 150. Kpos =waxy 
nes ce nponyuna soga sarpejaHa go 170 °  (nog npHTHcxom). Aocnesuna pyge, ona pacrHapa 
cymnop, HojH ce cxyrusa y ygy6meisy xoje ce crsapa Hcnog Heim. HoTEctursaH Hpos yHyTpaunby 
Hes, speo Hasgyx crsapa nary y Texmom cymnopy H Tepa ra xpos cpemby Hes Ha nospmmy, 
rge =rage y AacKama orp4en npocrop, o6pa3yjyhH nocreneno orpomHe, 6nomose (an: - 151). r 

Mcroga nogsemHor pacranama mome ce npHmeHmTH camo ICOA A0B0.11.110 mohma n 6ora- 
HanasHurra. rloTpe6aH je yTpomax senme Rontrunie Hoge H TonnoTe, a ys To ce wasnatua 

camo oxo 25% genoxynHor cyMnopa, Rohl ce HanasH yrpygm. 
4) H cymnop y uninmama, a Hapoturro cymnopHH user ysex cy goHeRne saraDemu npons-

sogHma genumtsme oxcHgagHje cyMnopa. 3a go6Hjaise cymnopa 'y xemHcxx varcrom army o6wmo 
ce on npexpHcranHcasa 113 yrmeHnHcyn4)Hga (CS 2). Tpe6a npHmeTHTH ga mamas cymnop Item.° 
cagpmat mane Ron:mime pacrsapama oxnymapaHor y xpscrainama. 

5) Tonnsme cymnopa npaheHo je 3HaTHHM nosektaasem Lerose sanpemme (npH6numaro 
3a 15%). Pacronn,e1m cymnop je )myTa, naxo noxpeTzHsa Tetmocr, Roja Hakag 160 ° ' nocraje 
mpxa, a Ha 190°  npersapa CC y saTsopeno-mpHy "mammy htaCy. H3Hajt 190°  BHC1CO311TCT ce no-
creneHo cmaisyje, ga 6H oxo 400°  HeronmeHH cyMnop, ocrajytm ,TamHo-mpxo o6ojeH, mocrao'  
Homo naxo noxpeTamm. 
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222 	 VIII. IIIecuta zpyaa ilepuoduoz cuctliema 

nyptuxoj H ,111) . rOg,1111111,3 cBercxa (6e3 CCCP) npoH3Bojuba cymnopHe Kncemnie 
je oxo 20 man tic (cpanyHaro Ha moHoxHgpar). IbeHa npoH3Bogua ce Ha TepHro-
pHjH CCCP-a y BpemeHy og 19,13 go 1940 rogHHe noBehana cxopo 20 nyra. 

3a HmrycrpHcxo go6Hjame cymnopHe xHcenme gaHac ce npumemyjy gBe 

6HTHO paautpurre meroge: nufa po3uu H Kota at drum npogec. rnaBHa cHpomma je 
14 y jegHom H y gpyrom cartajy cymnoprkHoxclin RojH ce go6Hja caropeBaibem 
cymnopa Ha Ba3gyxy (y CAA) 14.T114 Aumepana nHpHra — FeS 2  6oraTor y cymnopy 
(y BehHHH esponcialx gpwasa). Y oBy cHpxy mo>xe ce ynorpe6HTH H SO 2  Ho* 
ce Hamm y ornagmm racosHma 6axpoBlix H IAMIBOBHX Tonwomula . Maga y 
CCCP-y nocroje 6oraTa nemannTa nHpHTa, Hriax ocrBapertbe Hajnornymjer nom-
pifinhaBana ornagmix racoBa meranypung4x npegy3eha Hma npsopa3pegy 3Ha-
qaj 3a Hapogny exoHomHjy. 81- 6 3 

HUI-40311U npogec 6Ho je npBH npnmemen noaommom XVIII sena. OBaj 
npogec mowe ga ce npercraBH maim peannnjama: 

I. SO2  ± H2O + NO2  = H2 SO4 + NO II. 2NO + 02  = 2NO2  

H3 npBe jegHatume BnJ HMO, Ra je a3orgHoRcHg (NO 2) oxcugaiHoxo cpegcrso 
ga ce pegyxyje Ao a3ormoHoxcHga (No) xojn ce no gejcTBOM Ba3gyamor 104- 

ceomuca, npema jegHanHHH II noHoso uperBapa y gHoxcHg. Ha raj 1431114H NO 
Hrpa ynory npeHocHoga xxceoHma, Tj. y CyllITHHH je Haraumarop peaxgoje 
oxcHgangje SO2  Haw:wan-um HHCOOHHKOM 

)10 2O-Tmc rogHHa oBora Bexa npogec go6Hjama cymnopHe xHceunHe ini-
Tpoanom meronom mBonno ce y Beannnm oaomnim npocTopujama omopn 
nagnE). ce }monk' y napotnTrnm Torn-Lemma (npogec y TopmeBHm a). 
KucemiHa go6HjeHa y TopibesHma, no npamay, cagpm4 76% H 2 SO4 . 06ratuto 
je mano 3ara1 eHa pa3iimnnnM npHmecama. 64  

ApyrH, caspemem natum go6Hjaiba cymnopHe xxcenHHe — KolnizaKu7tuu — 
yBegeH je y HugycrpHjy xpajem npouinor Bexa. TnaBHa lberoBa paxgHja Bell 
je paHHje nome*Ta: 

2S02  + 02  F 2S03  + 46 lac an 

Y npHcycrBy nnanuicxor xaranH3aTopa ona peaxgHja Ha remneparypama ou 
400°  Hge npaRTHImo nornyHo cneBa HajecHo. Hacrann SO 3  xBara ce y jaxoj 
cymnopHoj nncenunn. HpoH3Bogna cymnopHe xmcemme no Roffraxmom nocryII-
iry je cxymba Hero no HHTp03HONI, aim ce 3aTo go6Hja cymnopHa xticerunia 
Bpno Benaxe xoHgempagHje H Bpno tuicra. OBO nocnembe je ycnombeHo 6pmx.TE,H-
BHM nperxogHH/vi npetunnhaBaibem racoBa, RojH HacTajy npH npwelby rimpHra, 
a urro je HeorixogHo pages o6e36eeiba Henpougulor parka xaranmaropa. rnartHH 
norpomatm marraxTHe cymnopHe xHcenme cy pa3nwnrre xemmcxe 43a6pme H 
HugyerpHja Ha4Te (pax,' npetuunhaBall'a pa3ulix meimx npogyxara). 66  

PacrBopH SO3  y cymnopHoj nmeanin4 nyme ce Ha Bamyxy yawn HagBajama 
napa argumpuua cymnopHe xamenHHe. 3aTo ce cyMnopHa xHcenHHa y Rojoj le 
pacrsopeH SO3  3oBe „nyuLTE.HBa" (upyx=n4je „o n e y M"). Homo H 2 SO4  pa-

cTBapa amainpng SO 3  ma y nom onnocy, napancenoM. cbopiyiyaom H2 SO4 • XS03, 

TO cacras oneyivta monce 6mn paarrugHT. Kag je x*---- 1, oHga ce crBapajy 6e36ojim. 
xpHcranH nHpocymnopHe xlicerume (H 2 S 207), Rojoj ogroBapa crpywrypHa (bop-
myna: HO—S02-0—SQ2-0H. limpocyNuiropHa KHcenkma ce ynorpeftaBa npH 
mpann pammx opraHmax marepHja, yrnaBHom 6oja. rIpla y3ajamHom gejcmy 
c BOOM oHa npena3H y cymnopHy. 66-63  

Axo ce 'jax pacrBop xanHjym6Hcputoara nognprHe enexrponH3H, Ha xaroAH 
ce HagBaja BOAOHHIC H nocraje KOH, Ha aHogH nax nocraje tiepcymiiopta micenHua 

no cxemll 2HSO' 4  — 2 e = H2 s208 , Heyrpamasuuljom go6HjeHH K2 S202' (lc a- 
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cymnop,T,pHOKCHAa (SOS) H BOAC, npahow je BUM= 113ABitialbeM 
TOILHOTe: 

H2O + SO3  = H2 SO4  + 19 Wall 

Xemmam wen cymnopiat mcemma je 6e36ojHa sejimbaBa TetiBoa, Kola 
Ha +10°  npena3H y HpHcranHy macy. Tprosama Homeurponakut mcenmst Hata 
ofismo caeuximmy Tommy 1,84 it canpHas °Ho 95% 
H2SO4. ripens= y Impero crame Tex Ha — 20°. Pa-
erHapakbe noHgemporlaHe cymnopHe mcemme y Box' 
npaheHo je 3HaTIIHM ocno6atamem Torus= H Hme-
CHM cmarbemest 3anpemHHe cHcrema. 

Oc.no60eHa cmx npmeca 100%--Ha 'memos 
(T3B. moHoxH n p a T) mop° He nporkmx cum-
Timmy crpyjy. Hanporm, meH Honem pacrHop je 
Ao6up UpOBOAHHIC. Kao IUTO ce II3 CB. 147 SHAH, 

enexrponpoHonzmocr nom3yje npH6nmcHo 
30%-mi pacrsop mcemme. MHHHisym Ha xpaHoj Cn. 147. EnexTpoupoa0A-
oAroHapa xHApaTy cacraHa H$ SO4• H2O (r. T. + 8°) 31)WBOCT Pa Pa FPuloPHe 

jaxa cymnopHa mcenHHa ymija eHeprwmo mary, 	sitcenme 
Te ce 33TO %mew ynorpe6mma 3a cymeme raCoxa. OA • 
mom opraHeimx jenmen.a, xoja y mosi cacrany canpme mceogmc H ,sonomm, 
onyansa Bogy, HIT° ce gem) Hmopkanham" y TOCHHIBI. 

WoHome (a TaKobe H Ha mcHnannomot oco6Hgama HomieffrposaHe H ISO4), 
Holum' Hiexo pasopHo Aejcrso Ha 61ama 11 Humormbckat Txma. Y. earl* na 
name Ha Homy HMI THIMMly iTH piny, cymnopHa mcemma ce mopa 0,11/43X cnpaTH 
Henmcom HOJIMIHHOM Hone. HananHyro mecro Tpe6a 31ITHAI 1131033CHTH pa36naxce-
HEIM  TM II0H0B0 HcnpaTH Honom. 

KoHgeHrpoBaHacymnopHamcemHajegocrajamoxcHnagnoHo 
c p encl. B 0, Hapo'mTo npH sarpesarby. Tam oHa oxcHname HJ H nem/sumo 
HBr (am He HC1) no cno6ontna xanoreHa, yran. no CO2, cymnop .no SO2 . ORB 
oxammue H more menne (Haripmep Cu, Hg), mebymm, 3.311TO H unaTma ITO-
crojam cy npema H2SO4 6Hno xoje Hotmearparmje H Ha 6Htto Hojm remnepary-
pasta. IlpaHrwmo je 'Tao 3HatiajHa mik.euma, Aa jaxa KomeHTponalia (HaHaH 
93%) cymnopHa micen}nia He AejeTHyje Ha mom*. Oso omoryhma HaeH npe-
B03 y nen:mums rincrepHama. Hanporm, pa36nameHa 1.12SO4 MIRO pacmapa 
rsomte Hmktajajyhki BOBOHHH. IbeHa mtkmaImOm CBOjCTBB HHCy HET MHO lai- 
pairrepucurma. 5 6— 59  

Kao jaxa . gBo6a3Ha imceinma, H2 SO4  'pant' Asa pena COBH: Heyrpame 
(c y n 4) a T e) H 'awe= (6 Hcya (1) a T e) npH gemy cy y mperom cramy , 110311aT14 
camo 6Hcymbarn HajaHrmamijkix jennosaneHrmx merana (Na, K BehHHa 
c y n 4) a T a je 6e36ojHa, no6po HpHeramme H amp ce pacrsapa y Hons. OA 
jegmbema c Hajo6HzimjHm meramma max) ce pacrHapa CaSO 4, jowl /same PbSO4 ; 
nox je RnSO 4 IIpaICTIVIHO HepaCTB0p3H. 

Ho CBOM nommamy ripH 3arpeHamy, • cyn4mrki ce gory nonenHTH y 
rpyne. Jenmk on ii.xx (HanpHmep cones Na, K, Ba) He pasnamy ce tiax m Ha 1000°, 
,spyru (HanpHmep cairn Cu,A1,Fe) pacnanajy ce Ha main merana H SO2  Ha smoro 
Hamm TeMnepaTypaMa. Hexe coax cymnopHe mcenme, xoje canpme 'Tilers :my 
Bogy, gem ce Hamaajy r anngam a, Hanpmsep Cu SO 4  • 5H20 — masa 
ramma, FeSO4  7H20 3enexa ramma." 

MHore cairn 1-12SO4 IlMajy umpoxy npHmeay y TexHmm. Hapotmro je ae-
mum npmeHa came cymnopHe mcemme; Hope"' orpomHor 3Hauttja 112 SO4 33 1IIICTO 
xesmcxy mnyclpHjy, oHa ce Amor° ynoTpe6mana y HusycrpajH Hacirre, mera- 
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220 	 VIII. 11leaks zpylia fiep000mor csariema 

THocymnopHoj KHCCJIHHEI OATOBapa crpvcrypna 4:oopmyna: 

H--0 	0 
>S( 

H-0 

Kao urro ce 113 me SHAH o6a aroma cyMnopa HMBjy ta 3 JI H LI H T y BaneirmocT. 

(6 + H 2). OBO je uorpe6Ho yaeTH y 0630p mar cacrarubamy jeAllat.'411a peax-

nnja y xojHma rrecasyje Hg  S203 xmi seHe coma. 
Ilo jaxocrar rHocymnopna macemma je 6muica cymnopHoj, anx y cno6ogirom 

cramy je BOBO HenocrojaHa H rip! ingBajamy (Raga ce =awe.= Nal:top' mennx 

coma), pacnaga ce Ha cymnopacry macemmy x cykinop. HanpoTHB, mHore cy meHe 
CO= (OA KOIMC cy Homan canto Heyrpasme) nornyno nocrojaHe. rio npaHRHY, 
one cy 6e36ojne H nano ce pacrimpajy y BOAH. HajBehar npaxTratam amaziaj og 

Hma Na2S203  • 5H20 (T3B. X H II 0 c y JI (1) H T). OEta CO ce ynorpe6nmEta 3iEllag-

HOM y epororpadnajli H Rao „aurmump". OBa nocnegma npHMeHa momma Ha p e-
gyagnon H M oco6rmama THocymbara, Kohl ce nano oxmagmue no gejcrBokt 
xnopa go cymnopne macenHne; 

Na2 S203  -j- 4C12  + 5H20 = 2H2SO4  + 2NaC1 6HC1 

THocynclurr Imam Taxobe HpHmeHy megmamm (Trial netuaky uryre Hrg.) 44-118  

Ilporaema xojH goBoge go rummuema BEIJIMISOCTII cymnopa ca Cal414M. 

cymnopmaoxcHgom 3HaTHO Tem, Hero ca cymnopacrom ICHMTHHOM H /1:411HM CO-

mtma. HajBanamja og max peamarja jecre xtejerso ammeby SO2  x xnopa 0.411- 
maceomma. 

C xnopom ce cymnopmaoxcHg HenocpegHo jegmm canto Ha gapeacrnoj err-
tresoj cHernocrx, ILTIH y upncycrBy xarammaropa (Kakupopa) no peamuljar 

SO2  + Cl2  = SO2CL2  + 22 ?man 

Him tjeMy nocraje cyMpuLmopud. To je 6e36ojHa Telmoc-r, ourrpor mamma. 

XnagHa Bogs gen*  Ha CYJOYOHJDLTIOOKEI cacmim cnopo, aj111 ra Bpyha BOga 6pao 

paaname Ha cymnopHy H cony mammary: 

SO2  C12  + 2H20 = H2 SO4  ± 2HC1 

MaTepHje, xoje gajy c Bogom cmemy xanoreHoBogoHHtme macemme If 6Hno xoje 
gpyre macenHHe, 3oBy ce xamzenuau.ma macermHa. Cymbypianopaut je npekui 

TOMB xnopmg cymnopHe KHC e JI H H 

Joni Team Hero c xnopom SO2  ce jegHHH c maceomacom, Haxo je peakauaja 
calla no ce6H jaxo exacrrepkura: 

2S02  + 02  = 2S03  + 46 KIWI 

AOBOJbHOM 6p3HHOM npouec 	canto y upHcycrBy xartulliairrOpit, AOK gg- 
pewamm caropesamem cymnopa Ha Baauyxy jegBa 4% og ysere 'comma= upo- 
M1314 y S02 . 

KoHaeurposamem rmpa cy.seilopulpumeuda go6Hja tce 6e36ojaa next anima 
staca. OBa momalnacamaja SO2  roma ce Ha +17° at ackytaa Ha +45 ° . Qua je nocro-

jana canto H3HaA +25°, a Ha mamma Temneparypama nocreneHo ripenami y gpyry 
mogH4BamaHjy, 6ene cmmacre xparcrane Ho* cy6makasury, =ma ce sarpejy -58 go 

50° . 06e cy mongtexamje Bpno marpoaconHejaxo ce nyme na Baagyxy." 
Cymnoprpramumg je gocra jaxo oxcHgannoHo cpegcrBO: cboabop 

ce y xtompy c Ibllhi sananH, 123 HaJIHirajOIXHAa H3ABaja ce eno6ogall jog mg. 

C gpyre crpaHe OH je aHxligp H g H C JI . H iEr e; crBapame HaSO4 
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§ I. CyAdop 	 21 .9 

cpeHme jaqHHe, mano je nocrojaHa (naxo ce pa3.4wHe Ha SO 2  H H20). 3aTo y 
Homum pacrHopy cymnopHoHcHga jenHospemeHo nocroje oBe pal:moron: 

H2O + SO2  -4--± H2S03  H + HSO3' 22Ht+ SO3" 
CTHJIHO nplicycmo cymnopgnoxcHga, xojH 3HaTHHm Aenom MLitt:KR HI3je Be3aa 
3a BOHy, gaje (Rump mxplic pacrnopHma cymnopacre xxcenHne. Y 6e3nogHom 
crarby °Ha xlicenkma Ririe H3gnojeHa. 30-35  

Hpri 3arpeHamy pacrHopa cynnropacre xncenHne SO2  ogna3H, 36or sera 
ce rope nomeHre panHoTence tromepabr yneno. Kibyqamem pacrHopa monce ce 
na Taj Hamm noTnyHo ygan,HTH SO 2 . HanpoTHH, Aogarsamem annannja, palm-
Tema ce nomepa ygecHo (36or He3nHaEba H' joHa), a TetillOCT, xoja cagpmut CHM° 
ogroHapajyhe CORII cymnopacre ruicennHe (Ha3naHe c y n HTHm ry6H 
mxpric Ha cymnownroxcHg. 

Kao gno6a3Ha, cyrdnopacra farcenma gaje gsa pega coax: Heyrpanne (c y n-
4111 T '<mem (6 Hcyn its H T H). H jegHe H gpyre COJIH Cy Ea° 1.1 HAIXOBH 
jOHH SO3" H HS03' no npannny, 6e36ojInI. KHcene CO= H2S03 nocrojaHe cy 
canto y pacTnopHma. Orpomua neliHria-meninc Heyrpanumx COJIH y Bona je npax-TWIII0 HepacTnopna. Ott cones 06MM= MeTana, Jam) ce pacTBapajy camo cyji-
4)HTM HaTpHjyma H xanHjyma. 

Xemucru4 ncogecH }co* cy npaheHH cmamemem HaneHTHocrll cym-
nopa cpa3mepHo cy mano xapaxrepHcrimnr 3a cymnopgHoxcHg. HajnanotHjn og 
lb= je pegyxgHja SO2  yrmeHmonoxargom, Hoja 6p3o Tette y npmcycmy Kam-
nu3aTopa (6oxcura) Bell Ha 500 0 : 

SO2  + 2C0 = 2CO2  S + 52 lacaA 
Ona peaxgnja Hana3H npHmeHe 3a go6Hjame cymnopa H3 canal= racona HexrAx 
TOILHOHHHa. 86  

,1".(pyrx HHTepecauraH curiaj je pearamja SO 2  ca cymnopsogoamom no je) axiHHH: 

SO2  + 2142 S = 2H20 + 3S + 55 nom 
Ona peaxu,Hja Teme calla Ott ce6e Bell nog o6mTnnim ycnosHma, aini npHmeTuom 
6p3HHom camo y npHcycTny Tparom (Tj. BpJI0 MaTIFIX HOHIIIIHH£0 Hoge37-41  3a jegmbema treTnoponaneHTHor oymnopa HajxapaxTepHcTHTTHHje cy ,peax-
nnje y RojHma ce nonehana merona HaneHTHocr. H cama cymnopacra mice-
mina Rao H more COJIH jecy jaxa pegyxn H orra cpegcTH a. Hmxorix 
pacrnopH nth npH crajamy Ha na3gyxy nocreneno (Hpno cnopo) Be3yjy rarceoHnx 
HO peatanrjH HanpHMep: . 

2Na2S03  + 02  = 2Na2SO4  + 134 wan 
Hecpanlbeno 6pnce (npawratmo Tpenymo) 'Iona= jAo oxcHganHje cymnopacre 
xxcennne H cyntarra gejersom THHBIEC oxcHgannonnx optimum row InTo cy 
KMn04, Br2, J2  H CJIMIHO. Kao peayJITaT oxcHganHje nocraje HpH Tort cymnopHa 
rorcenHHa nh meHe co./m.42,43 

Hopei; linceomma, cynclnITH mory ga agHpajy n cyMnop, rpagehli npn TOM coins THocymnopHe immune, no pearcnnjn Hanpumep: 

Na2 S03  + S + 3 laCCL4 = Na2S 203  
Kao H c xaceornmom, cjeginfianame cyMnopa Hite cnopo, Taco ga .ce 3a go6Hjarbe 
Comm THocyMnopHe KlicenH.H-e ‘ripyromje — THocy - nt a T a) peaRgHoHa cinema .mops xyHaTH. 
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218 	 VIII. Maria opysia ilepuoduor cualiema 

Hom mHpricy (Ha noxHapexa jaja). CymnopHogomix je BeoMa oTporsair: 1 it eros 
geo y 2.000 genosa Bamyxa H333HBa axymo TpoBaIbe, 4H* cy nprin 3HalB1 ripe-
craHax ocehana mirprica. 3anim Hacraje rgaso6oma, BpTornamma H ocehame 
myxe. Kao nponnioTpoH CarKH ripe cHera 1111CT Hamyx. KopHcHo je Taxobe 
came mama( xonmunra xnopa."-12  

JenHa saripemirria Hoge pacmapa no 06111.1HHhi ycnorarma oxo 3 aanpemme 
cymnopHorioHHica (ripH Iremy nocroje ripti6nriguro 0,1 M pacTiaop). 3arpersaibem 
ce pacrnopmarsocr BeoMa cmaibyje, a xTr,riamem ce mome HogeHH pacniop H 2 S 
(„c y M n o p a o A o H H xi Ha Hog a") ruymyno OCT1060,11HTH Og paCTBOpeHOr 
raca. 3anarbeH Ha Ba34yxy, cymnopHogormx caropesa 'Tema jegHoj OA HaBe-
germ jegHamma: 

2H2 S + 302  = 2H20 2S02  + 268 laca.4 (y HHuncy rurceorunca) 

2H2 S + 02  = 2H20 + 2S + 126 mail (y HegocTang rurcemunca) 

Join mune ce °Rowe= H2 S y pacrHopy: Beh npri camom crajamy Ha Ha3- 
gyxy cymnopnoriommia Hoga ce nocreneHo myTH, ycneg H3rinajana cymnopa (no 
gpyroj og Hariegemrx peararnja). CymnopHogoHHR naxo perwxyje cno6oriHH 6pom 
H jog y HBr, ogH. y HJ. Y Hcrom ciaricny pearyje c mHorHm npyrum mareprijama. 
Ha Taj Hamm cymnopHogoinix je jaxo pegyxgHoHo cpegcTH 0. 

Y HogeHom pacrHopy H 2S ce HoHaura Rao Heoma cga6a xxce-
J1 H H a. HeywanHe COBH CyAiii0p806011Wilie KHCeBHHe aHjoHom ria3Haajy 
ce c y (1) H g H m a, mice= COBH (c aHjoHom HS) — xHcenv , m c y n-
cp H gHma HnH x H gpocyn H H m a. H Hopei; Tora HITO cy jOHH S" 

H HS' caw no ce6H 6e36ojHH, mHore COBH cymnopHogoinurne xHceninie o6ojeHe 
cy HapaxrepHcrimnim 6ojaMa. Beauxa BehHHa cy.ixttnna (H3y3HhiajyhH jegmema 
Na, K, NH4  H j0111 camp immix ripyrirx RaTjoira) Hpno ce Talmo pacmapajy y 
Born. HanpoTHH, BAH geo xnapocyncinnia naxo ce pacraapa (H no3HaTH cy camo 
y pacrriopy). 13-19 

0,4 xameelaix je,rnni.ema cyhnropa Hma ripirmeHy (y murycrpHjil ryme) cxopo 
HCKTBriHBO xnop H g  cymnopa S2C12 , Roji4 ce crHapa nJ. i nponyunarby cTpyje 
cyBor xnopa H3Hattk HCTOMBeHOT cylvinopa. Jima. S2C12  je 6e36ojHa Tex1HOCTBILITp01" 

Aurprica. Boga ra naxo pa3name. 20-26  
HpnMema pealuiHja cymnopa c x H c e o H H x o M Hacraje camo HpH 

HinneHrim TemnepaTypama. 3arpejaH Ha sa3gyxy, off ce Harm Ha oxo 360 °  H ropes 
nnamm nuameHom, rpagehir oticoccuo no pealainjil: 

S 02  = SO2  + 71 yawn 

CymnoprinoxcHri (rpyxturje aHxH p H g cymnopacTe H cenH H e) 
je 6e36ojaH rac, HapaicrepHcrwmo ounpor milpHca, KOjH npena3H y TetIHOCT Ha 
—10%. Iberorta pacrHoprbinsocT y BO= je Heoma Herima H H3HOCH 110,4 06HEIHHIVI, 

ycnowima oxo 10% no To-mum (40 3aripeminra Ha 1 3aripemmy Hoge). 
Ilopeg orpomnax xonmnina SO2, xoje ce Hcxoprunhyjy 3a H3pagy cym-

nopire rorcenHHe coaj rac Hana3n Heriocpegny ripirmeHy y cba6prixiinujit xapmje 
H Texcnina, 3a xoH3epriticame unogoBa H jaroga, 3a yinnuTaHarbe napanna Ha 
Teny gomonnba, HpH ge3mxpexHirjH npocropHja mg. 3a am orie unmerte OH 
ce Hajmeruhe go6Hja caroperiamem cymnopa. 27-29  

Cymnopriaroxcnir je BeoMa mamma xemmxa cyncralina. Serowe xapaxTe-
pHcintme pearainje Mary ce nogennTH y Tprz rpyne: a) Ha owe xbje , 6 e 3 

npomeHe HaneHmocrH cymnopa, 6) Ha me xoje cy He3aHe ca cHrince tr, e M 
B) xoje wry ca n o H H III e m e M naneHmocm. 

Y nponece HpHor THna ;Imam( ripe cHera peaiarnja cyrdriopgrioxonta c 
Hogom, xoja goriorix go c-rsaparba cpulopaaTse rarcennire H2S08 . Kao ICKCeBBE8 
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CA. 146. lleh 3a aecrananajy cyamopa 

/. CYJeloP  . 	 217 

imam Heim huinepammix manopa. Cymnop ynaan Two* y cacTan 6enangenn- 
Hama marepnja, Te ce c Tora Hamm y oprainfaniMa moimarma H 6kubaxa. 

CI3CTCKa norponnba cyMnopa MHO= ORO 4 hum T rosHume, npht veiny ce 
AocrameraH,geoTexonivame TpountHa6op6y nporits nomonpHspemiltx nrrerotinna. 
Thwycrphictot norpowatm cymnopa jecy: cba6pince cyhutopHe tcHcentme, 
ryme, nm6mta H Ap. CyMnop ce mHoro Hcxopmnhyje y ntiporexmutH, nemithuttmo 
Y meson:HM*1H. 

CJI060,4all cymnop mome ce no6HTH Hnit 143 cB0jax HPHPWAIllix Hana3nurra 
HMI 133 jentubetba. Cxopo csa cserma npomausaja noTatie o Ha7ta3Hurra c,no-
6onuor cymnopa, npH now ce TexHononuat 
nPoltec mom Ha onewmaEby cymnopa 0.4 
npitMetuainix HetaicTolia (necxa, mote NM.). 
Oso ce mom HajjenHocrasmije nocrHhH 
Tonnethem cymnopa. 1  - 3  

CymnOp ,1106HjCH H3 CB0jME nPHp0.4-
MIX Hartmann, ca,gpsot acopo ysex H1i3 
nptuneca. 611 ce on satx otmcmo, Xte-
crtuonne ce y Hapolonsm nehuMa (Cn. 146). 
Rape cymnopa, 3arpejaHe y Horny A, 110- 

Jame y onajy E, rne ce 6p3o oxnane H )(sa-
ndy no 3H,IXOBHMa y BHA),  Hajcimmtjer npaxa, 
T313 . cymnopHor gsera. Raga ce 
onaja .B 3arpeje H3113):( 120°, Ao6aja ce 
Tenmt cyMnop, HojH mome na ce H3nHje y xanyne. Osaj cyhtnop (T3s. cymnop 
y MHIIKEIME) nopeA cpanopHor imeTa gonam y npoaajy. 4  

tit= cymnop je tispera xpHcranHa marepHja, )xyre 6oje, npH6Jimnoto Asa 
nyra Tema on sone. Tatnca Tonmetba cymnopa je 119°, Tamica KThrMIT33 444,6 . 
Bpno cna6o nposonH Tonnoty H.enewrpHtmy cTpyjy, a npawrittmo je HepacrsopaH 
Y BOAn • 5-9  

Y xemHocom nor.nesy cymnop je spa° atcrtman enemeHar. Beh Ha xnantto 
off ce Henocpenao jegmnt c cbnyopom, a npH =pommy pearyje jane aut caa5Hje 
c npyritm xanoromma (ocum c jocoM), xxceommom, BOAOHHKOM H CK0p0 ca CBHM 
merasHma. Kao pe3yarar peaicquje nocnenser Tuna Hacrajy onroaapajyha cyn-
&dm jemibelba, Hanpamep npema jenHatnnut: 

Fe + S = FeS + 23 KKaA 
11011 06H'nmM ycnosttma cymnop ce npatammo He jeAlimr c aoT4 c• H H-

K 0 M. Tex wit sarpesamy ;lona= AO ose pesepcxtue peatantje. 
H2  + S 74--t H2S + 5 'mar: 

tmja je pasHoresca Ha oxo 350° nomepeHa ynecHo, a npi Amex nomulnemy Tem-
neparype, Somme ce y cmepy pac:naustba cymnopsonomma Ha ene ►teHre. Ilpax-
=Imo ce H2 S He no6Hja Axpewmom cmire3om, sett nejcrsom pa36namemtx xHce-
.iuma cyncimne merana no peahatlijn HanpHMep: 

FeS 2HC1 = FeC12  H2 S 

3rojau 	.1:to6Hjaiba cyhutopsosomma cacroju ce y 3arpesnisy ripigniohnto 
Ao 300°  chime cymnopa H napadmma (it HcHmeHor, a36ecra). Xnal)ehbem cscrema. 
peatatztja ce npexHna, aim mom ce HOHOBO H3a3OBC 3arpesathem. 

CyMnop sonomuc je 6e36ojaH rac tcojH npena3g y retmocr Ha —60°. Beh 
1 ;leo H2 S Ha 100.000 )xenosa Bamyxa "lax° ce ocervi no hberosoht xapawreptacritn- 
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VIII. IHECTA TPYIIA HEPHOAHOT CHCTEMA 

3a tame enemenaTa VI rpyne xaparcrepncTuqtre 
cy BeA pawnrorre crpyrcrype cnonaber cnoja, ca 
HRH c jmumm ORH. ca Asa enorrporta. CTITYKTYPY 
npsor THIla, ocrim It& paiulje mutcanor xuceonma, 
stotajy cymnop H motor= nortrpyne cenena (Se, Te, 
Po), a Apyror num — eneMeurn noArpyne xpoma 
(Cr, Mo, W). 

Orpprrypa cnommer cnoja wroma"cyMnopa, ce-
nom H zerosnx -artanornja ycnosmasa 11,111COB rrpeTexc-
HO H e M e T a JI H H xapawrep, ca MaKCHMELMOM H e-
raTHBHOM saner-mouthy A B a. lipit TOM OBH 

enemerm mopajy 611TH game airman nemeTann, OA 

OHOT xanorena, C KOHM cToje y HCTOM X0p1430HT11JIHOM 

peAy. (3aTo urro OBOM nocneArbero neAocraje camo 
jeAan enorrpon Ao nocrojaHe xmulthryparutje). 
Monte Aa ce otrexyje IA he lttaxcnotanna no3nTarrna 
BalleHTHOCT cyMnopa, cenena H merosnx £1113.1101"Hia 

6irr11 ur e c T, npn 'rely Tpe6a Aa oAajy csoje emir- 
Tpone name, Hero xanoren HCTOT X0pH3011111.11HOT peAtt. 

Hpncycrso canto jeunor mut Asa enexTpona y cnona- 
mem c.nojy wroma, ycnosmasa meT anti 11 rcapargep 
enemenwra noArpyrre xpoma, Herospemeno mimosa 
MaKCIIMEMH11 110314THBlia BaJleHTHOCT Mops Aa 6yAe urecT. 

§ 1. Cymnop. nO3HaT j0111 cram% Errtnitanima, 
cymnop je mrpao spno smithy proxy y Teopormatot 
npeirrasama anxeoutqapa, jep ce croaTpluro Aa stma naj-
jaw Hapamea jeAan oA ,,OCHOBH101 npruurnna" npmpoAe 
— C111-013.71,14BOCT. HO CBOM nanametby y .3M-11:MHO 
Kopit (0,03%) OH AOJIa311 y peA spa° pacripocTparbe- 
mix enemenwra. 

Cyourop ce y npnpom Hamm y c.no6ognom 
crow I3 y cacTasy pa3111iX outhepana, xojn ce. mory , 
noAerarrx y Ase senme rpyne: cyntimAny H cyntparny. 
OA ountepana Apse rpyne napoxurro BMI11/11 =raj 33. 

Textranornjy cyMnopa HMO n H p H T (FeS2), xoja ce 

y orpoountm xonwornama ynoTpe6masa y 4 a6prucarthjn - cyouropne xacemute. Y 

mturepture Apyrora THIla y6paja ce nanpnotep r H n c (CaSO4  • 2H20). Cem 

TOM, jeutubema cymnopa o6truto cy npncyrna y By31K3HCHHM racosnota HJni y 

8 
0 

16,0000 1 

16 
S 	6 

8 
32,066 2 

24 
I Cr 

13 
a 
2 52,01 

34 
$e i: 

78,96 1 

42 
1 

13  Mo 
18  

1 95,95 

52 
6 

Te 18  
18 

127,61 11 

74 
2 

12 	.„,, 
32 	w 
18 
8 
2 183,92 

84 	6  
18 
32 

Po 18  
8 
2 
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§ 6. Mozpyfia magma 	 215  

y pa36nzitenunt pacrnopmma, mpon3inort pegynnmje KMnOi  y anicannoj cpewant, Rao x y Hey-
TpanHoj jecze 06attno Mn0 2. AnKaqn pacrnop nepmanranwra nonecan je 3a quarkeme na6o-
paTOpHacor nocyba oA macrn H Apr= °prawn= MaTepaja. Mn02, Ito* ce immaja na =mom= 
c7.403a awns ce inampaibem jaxons cOHOM x(cenxnom. . • 

29) 3a 'xenudy manrana neoma je xapaxTepacTxtaut peamomja camapanm cpensum ma-
ma's omnikannje 113 HHHCHX H BHMHX: 3MnSO4 2KME104  ±.21130 = 5MnO2  +.14304 

 -1-21-12S02 . Osa peamolja je y npmentnyo6paimapeatantinpaCuanatigi&Mn04naMnOsal(M404. 30) Octim HOpMalIIIIIX neppenwra ricaumm cy rm. me3oneppen 4Tn;To ti , jegnit7  
mews xoja ce Haxone H3 mom' 6oramjer o6nnxa neppeuujyMose xxceanne 11,112,e02.  (am - 

HROO4  H20), ananonto C.11H4HOM o6anny jonne nncennne (I 4 6p. 21). llopen upsemsot AteaO-
=palm K H Na 6mna je •113ABOjena Tatco4e H OAronapajyha„ Mao .nnotyli myna,. 6apaitttos* co, 
mamma: Ba2(Re05)2 . Ona ce =we no6wrx ne'Camo CYHHrd anal, Hero It ynapanamern pacrnoPa 
Ba(12e04)2 c Bentham BknmcoM Ba(OH)2  (y orcycTsy ay. Bona Juilio pnanance cue 

 rpagehn nopmaane neppentrre. • 	 • 	. 	 . 
31) Apyra jeginsenAt cetonimaanenimor Altmann,. °cam Belt nomenynnx xaCeotinsfame, 

nncy nomaTa. HanpoTan, Ron penlijyma OHS HOCTOje. Tam, nejcrnoic cymnopsonininna na an-
101.11HH pacTsop neppenaTn mono ce' xxo6nin mpxo-npu Tanor 	Tanana* °nor cyst /mina mimic° mgellITa mune y pacrnopy 10 n HC1, ;lox ceignai Tc357  =mai cytAnop-sononnxom canto us 
cna6kije xxcennx pacTxopa. 06a cy cynclmna ncnaPn.nan y cTpyja xnop0na- WO °  0 y •Bonenoj 
cpennin4 nano ce .01(01;15:Tiny, no 'tcnceanne HBO,. Ilpli mcipeiby y BaNyymy ResSt  oTnyinTa jenan 
Aeo cymnopa H upenaau y ReSs. AejcTsom ainoinpnna neppennjyrnorie nacennne na _ReC12 !dome .  
na ce no6Frje 6e36ojax ReO 3C1 (T.T. + 5°, Tex. 131°). lloanaT 	Taxcd)e..6e36ojna 2te03Bs (T. 
T. + 40°

, 
T. H. 163°). 06a oxcHxanoreanna nano pawn= none no jennatnink.12e0 3X 

HRe04-1-HX. Ha It= Hamm pearyje c nonom mope 6e36ojan ReOF5  .@.T. 35°, T.x.55°). • .Knceoxxx y HRe04  mom 611TH IleJtHMWMO HMI neozyno aitmeabem cyinttopom npn =few ce cm, 
pajy pawnpurre ritmaicenune cse no HReS4. Coma Roje ce on max =Dome, Amy nocrojane 
. y pacroopy x nocreneno ce paanamy ca nanBaiameM.Re sS7 .. Jaw cy Mae nocrojane came =Gonne 
Tnomacenaue. 

32) Oxpebenn nepoxanni HRH nepxncennne pernijrna Riley *ware. Am nejcisom 
npxo xonnexTponanor 1-1202  nu mnpcTRVa r cTnapa ce upnenojAwmmeam,parrnopno y eTpy, 
Koje je, narnega, nem( nepoxcnnnn geptn3aT pennjyma. ,genooaltes Bone woe= 6Oja onlitax 
(ageatata. 

33) IleponcHnna jennmema maxtrana 1103HaTli cy y o6nincy coax nepxncennna HATA 
(Tj. HOMn(001-1)3), xoje ca pace y mom cam:4y neTnoponagewnin manran. Oita ce mory na-6HTH jlejCTBOM H303 Ha Onnabenn 8711C3JIHH pacisop KMn04. 	mound KoHnewrpankijams 
KOH crimp' ce 1f2H2Mn07, npn "wham K2HMnO7. 06a jegkibeiba cy Emma nenocrojana. 
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§ 3. Ka:rum:ma 

 

nojma „RaTanwaTop" mome ce Ra1H , Rao urro je Beh paHHje rumen) (IL § 
y o6nHxy: RaTazxsaTopom c,e Ha3HBa maTepHja, xoja 
mema 6p3HHy. peaRgHje, anti ce oHa calla upa Tam 
xemncxE He mem a. 1,2  

CBH mHoro6pojHH HaTantrrHqxH npogecH Hen:HcxonHo mory na ce mem/ Ha 
Asa onurra cnyqaja: Ha xastozeity H Ha xerTsepoemy xaragn3y. Rog upBe je xapax-
TepHcrwmo na Raxo maTepHje, lc* pearyjy Taxo H call RaTamnarop npHnanajy 
jenHoj Hcroj 4)a3H, Hog pyre — pa3HHm 4)a3ama. AK° je, HanpHmep, Iwo cHcrem 
racoBHT EnH je pacrBop mina Hmamo cnyqaj xomoreHe xaTann3e. OBamo npkrnana 
HanpHmep no6Hjame cymnopHe fuicenHHe no Hirrpo3Hom npogecy. HanpoTHB, 
RoirraxTHH Hamm cnaga y xereporeHy RaTanH3y, jep tispcni HaTanmarop y6p3ana 
oBne peaxnxjy H3Me1y racommx marepHja. 

Xemmam x om or e H e xaranH3e o6jaunBaBa ce o6Htnio T e o p H j o M 
HHT ep m egH japH H x jegHH,e R. a. Elpema mob pealowje, Roje came 
no ce6x any cnopo 

A + B = AB 	HnH Br = B r 
mory ce 3HaTHo y6p3aTH, axo ce Hoge „o6Haa3HEm" nyreM, nocpencrBom 'tamp-
mennjammx umena xaTanwaTopa c maTepHjama xoje mebyco6Ho pearyjy, qHja 
je peaxgnjoHa cnoco6HocT sepia. Axo o3Hatmmo xaTampaarop ca K, TOK nBa rope 
HaBeneHa npoileca mina° 6H npema cxemn: 

A + K = AK 

AK + B = AB + K 

Br + K = BrK 

BrK +r +K 
Rao nrro ce YI3 	SHAH, RaTann3aTop ce Hoc= peakamje pgwilaja XeMHCKH He- 
npommeH. Y mHorHm cnyclajeBHma xomoreHe xaTanme excnepHmeirranHo je ;mica-
3aHo nocrojame mrrepmenHjapmx jegmema xaranmaropa c maTepHjama Xoje 
PearYiY- 

Kao HajnpocrHjH npHmep, xojH nnycyyje TeopHjy kurrepmenzjapHHx jenH-
'Lena, mowe na nocnymal no6Hjatbe cymnopHe xHcenaHe Hurpo3Hpim npogecom 
3a xojH Hmao: 

nponec Rohl ire cnopo: 

02 + 2H2S03 = 2H2 $04 

 npoHecH xojH any 6p3o 

02  + 2N0 = 2 NO2 
2NO2  2H2 S03  = 2H2 SO4  2NO 

(A ± B = AB) 

(A + K = AK) 
(AK + B = AB ± K) 

11013CA 1111CTO xemEcxor, xomoreHa xaTanH3a je H oA 01130MHOT 6Honouncor 
3Hagaja. y opraHH3mHma MIIBOTHIla H 6Hma nocraje 4)epmeHTH — cnomeHa 
opraHma jegmbema — xoja urpajy ynory RaTanH3aTopa y pa3Hospc.mm xcxsor-
xxm  011}1 noxa3yjy jacHo onpebeHy c neg H cp H HOCT CB01' 
nejcrBa, jep csam on H,ux y6p3aBa camo Taxmo onpepeH npmec, He yTn'lyhE Ha 
;Tyre. Y OBOM nornegy 4)epmeHTH Hanmainyjy Heoprancxe HaTaromarope, xofH 
y BehHHE cnyhajesa y6p3aBajy 11x3 peazonaja CJIHRMIX no xemmmys 

Y xemmmy x eT e p o re He xaTanme HajBax<HEjy ynory Hrpa ciulcolni-
quja. 3axBaJbyjyhm mob Ha noBpunnni xaTanH3aTopa noBehaBa ce x o H-
geHTpaHH ja vecrHga, xoje pearyjy, nrro Beh camo no ce6H goBonH no 
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VIII. ffliaTicrzpyria fiepuot)mor cualexa 

y6paama petuawje. MOram, aecpalabeao Baxamja itaarop je n o s e h a e - 
xemacxe HICTHBHOCTH aTcop6oBamix moneayna y nopebaby.c mom-

. xyaama y HAIXOBOM 06HIIHOM crow. OBo je, xao x cama arcoongija, ycnoixbeHo 
nejCTBOM norm aunt xaraatiorropa, (yn. ca. 141) it Henomaaa ce y ourrpoM no-
pacry „ycneunnix" cynapa Hamby mecnina foie AeicrBAY iemat Ha;t1:03Ty• Ha 
Taj Halm ce noBehaBa H 6p3HHm peatargje. 

Cnenx4)Hquocr nejcrBa .  xaTanwaropa Hcnomasa ce Rog xereporene orra-
J1113e HCTO TWEE) onrrpo Imo H xomoreHe. 3aTo je jam °MEM lberos }13601) 
3a oBy ium oxy pealaxijy. OBO ce o6Htnio nocroxe nyTeM mtioro6pojinui rrpo6a 
c pa3sHm marepHjama, nourro 3a caga HeMa onLUTHX reopHciaix ynyra nwraffiy 
H36opa xaragm3rropa. 4-11  

Hopen oqiiraenHo xaTanHTHqxxx nponecmy xemtijn cram cpeheato H ramie 
icon xojHx je Karam-quit ynutaj cxpHBeHithi. OBamo cnagajy npt csera peatunije 
y pacrBopHma, Ha znijH TOK y BehHHH cariajeBa He°6Htnio jaico, yrtiqe noipona 
ynorpe6meHor pacrBapaqa. 

Karanipnai yritnaj pacTsapaqa cacrojii ce yrnasHom y cna6poby se3a y 
moms-yawn xojri pearyjy, 36or qera 01IH nocrajy axrnBHHjx aa peamitijy. Y-
KOJIHKO Cy monexyas pacniapaqa Bone nonaptix, yTOJIHKO je *gm yisnaj Ha 

gecTkaie pacrsopene ,marepHje. Hpema Tome, yawnwo je pacTsapav Bette nonap-
110C174, yT0.314K0 H peatawije y pacrsoptima o6Hqn0 Kay 6pace. ' 

On aim pacrBapaqa, Koji' ce o6wnio yftrirpe6masajy, liajnonapoja je Bona. 
Kao IBTO je Bek HO3HaTO 113 OHM' IIIT,0 CMO pamije pa= (V. §. 4.) %OHO nejcnio 
Ha caa6methe mirpamonexyactuix Be3a TOJIMICO je jam, ;la ce mHorn nonapHit Mo-
nett-pm pacnagajy Ha nonapne joie, H3Me4y tcojnx ce peatatuje H3metie Bone 
npaRTHInio TpeHrHo. gas H y Tparoraima Bona je o6HLIHO =max pa3Ho-
Bperaii itaranH3arop. Tax° HanpHmep not tbeirom nornyHom o1cycTBy xaop ae gej-
crayje Ha merane, Bonotimabayopin He HarpH3a crawl°, Harpitjym H eboccloop ce 
He oxcHonny Ha Bamuyxy, npacxaBH rac . He excnnogyje max Hi' Ha 1000°  ITTII. 

MOrtim, TparoBH BoneHe nape yniqy jaw xaranirrimat Ha paanarame pa3mi-
i1XTFIX mareplija (C120 H np.). Monce ce peitH, ;la Rana OH Bona HeomeixtBano 
Hcqemua II3 npHpo,rre, MK 6Hcmo mum caciom npyxqHjy npercraBy 0 xemticiatm 
oco6HHama mHorrik enemeHara H jentuberba Hero nrro IDE carp IMMO. 

•BascaH rbattrop, wig ce KaTaJurnpncli yrintaj qecro nojaaPyje y 
CITHBeHOM o6.unxy, jecy 3 H OBH Cy jx 0 B a, y xojama ce Spine XCMIICKH 

npottecH. Oqiirnentio je, na oBH 	mory y criennjamom carrajestuita ;la • 
Hrpajy yaory Tomqinix xereporemix xaramparopa. 3aTo he peoutuje HhH pa3- 
nriqxxim 6p3RHaMa y 3aBitcHocni on rrpHpone ,maTepHjana 133 xora je HaqHmeli 
peatatHoHH cyg. Hanoimep, cjegmbaBobe iionoinuat c ixiceomnom y craxnewim 
cygoinsaa no'imr,e ;la 6HBa npHmerHo Ha 450°, a y ruraTHHcotat sell Ha o6trqmoi 
Temneparypi. Y orcycniy CBeTJIOCTH cmerna BOJIOHHICa H ritnyopa excluionyje y 
craxaeHHm cynoroma Bell Ha TemnepaTypi requor BianSuca, y cpe6pHum — Tex 
no o6HqHHm ycnomima, a y cygoBirma on hit...ram-tor atarHe3Hjyma, (nperxonHo 
o6p4exmc tbayopom) canto npx 3arpeBany. 

Ynora KaTaJIHTHTUCIDC nojaBa, xaxo y xeMHjww TaK0 H y 6110IIOTH41 myseriio 
je Benuixa H pa3HospcHa. H3JIO/KeHO noxa3yje, na icarrutwnitual yninaj y, /Kobe • 
mum Bone HcnomeHom o6iiwiy nocrojit icon cxopo dBaxor xemitmor "nponeca. 
Hero Taxa cxopo cHatui npogec xojti ce onmpaBa y soisom °proximity, noxa-
3yje ce npH neranaiom nportasamy, na je y Be3H c Roam xaranternmaim nej-
CTBOM. HH3 HajBaNCHIljIDE Hag:ma npopHogthe xemnace minycrpaje AaHaC ce 
3acHHBa Ha xar8nH3H, npH qemy oBa csaice ronmie ocsaja CBe HOBO a Hose o6.11a-
crm. Monte ce c noymuaHoruhy °woman.' .na he,imaj nponec firm li y 6yAy1%e 
jegna on OCHOBHMX ninmja pamoja xerancxe minycrpHje. 
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Aonyire 
• 

1) C cloopmaime crpaHe, ACjC1,30 HaTaillf3STOpil Manorm je ripomem Temneparype 
H Kjemom H y npyrom carrajy mama ce npomtuir 6p3rme peamoje, Hnax y cyllromo nocroje 
ny6oxe npmuromjeme pa3nme simehy me Be nojase. 	ce npri nommeroy remneparype 
aacremy nonaje eHeproja c nom, xanumarop areprirjy He mome Aa na (jep He 6o orraqe nocne 
peamoje ocrao He remerbeH). Y6p3am pealcwije nomohy aarpeoma Heoaramioro je nooe3aHo c 
nomeparsem pal:mummy (IV. § 3), nox ce gejareohi Harannaaropa y6p3aaa ycnocraoma-
o. e pamoTemmor cram cocrema, a cam nax nonomj paBHoTe)Re Roju ortrosapa gaTHM. yeno-
BEMS 0er* HeHamerom. H3 Ranomenora cnenyje, na je ynorpe6a Harsumaaropa Hapoturro ne-
nricxonsa y mom cnyturjemma, Raga ce )Hem y6p3aTH ycnocrammbe pamoreme HS ono je 
morytte HHHUIJA Tchmeparypama. 

2) Heruro noce6aH carraj Karam= je ayroxaTan03a (VII § 1 non. 13). Rya 
nen ripHmep je pen:nada Hamehy mopara H 6Hcymbrira: axo ce Hexonmo Hpocrana KCIO 3  npe-
nojy y enpyriera HoHneHrpomumm pacroopom NaHSO 3, TO y nomency Hamehy Ham He n0/111.311 
no peamaje, a m Mc.ne }moor opehteHa nojamyjy ce nojemHatum mexypH racy (SO '), turjri 
6poj nocreneHo TOJIHKO pacre, no peamoja rzocraje 6ypHri. • 

IImeharbe 6p3me apogees ycnomerm je nos memm micenocro cpenime ToxoM peaR- 
1111je. 110111TO je ,gpyra HoHcrairra mconojamje H iS03  BeoMa mana, pesuciroja no cxemo HSO 3  ▪ C103 	SO3  -I- HC103  Bono y noverHy croaparby case HeaHarmix 1CO3110111Ha cno6ome 
xnopHe mrcemme. Ann VIM ce croopH, oHa pearyje caBHIMCOM NaHSO3  no jemporm: HC102-1- ▪ 4NaHS02  = 3NaHSO4 HIS02  NaCI. 'Kao pe3yoraT peamme Hacrajy, npema Tome, 
NaHSO, H H2S03, Tj. maTepHje xoje Hmajy =SIM micemijo Haparcrep on NaHSO 3. Hojam 
OBI= marepHja, ycnomarta, c jegoe crpaHe xagmajtube mexypa cymnopgRoxemAa, c npyre — 
nommem Romeorpanoje sonommosm jona. Morro OBQ noczembe nornomme c-raapube 
cno6onHe ienopHe mcenme, npoirec omogamje 6Hcynclorra nom ay na rely join eHepromoje, 
into Bono croaparby y pacroopy — NaHSO 4  H H2S03 HZ/j. 

3) lloplexaA JxcgrAtTax cyan= marepmja xomoremom cacTemy rhamma jam ycnop a-
same peamoje. Tama marepoja HOCH mama wocu6uitiop (r.j. ycnopHreaL) Rare pearamje. 
Came nojaBe Recto Hoce aaje„gmmo me „H e r a T H B H a KaTSJIH3 a", go* je jegou on 
=mem cnriajeso „aHTHoRcogarrooHa mamma" sett pamje nommyra (§ 1, non, 42), nplunmcom 
rtpoymoam oRcogausje H 2S03  H Hyrum CORM naanyuumm mrceommom. Kao rtpyrH .406aP  rrpB- 
mep „Herarmme Karam:re" mom na nocnyour jam) ycnopasajyhe nejcrso oparma miceomXa 
Ha peaximjy mops H ourromma no gejcroom coernocro. 

IIpormombe p113/1113r cnymajeoa „Henna= Haramme" noRasyje, nit ce ynora „MUCH-
6ffropa" mom Him Ha yornormaibe riejcisa Herm:Immo npocyrmix noamunum Haramaaropa 
(6Hno na roc xemcior oesyje Him arcop6yje) HRH HS npesohersy y HeaRrormo cram (A e 3,11 H-
Tooa u . mm j y) HajaHrommje trecrone marepoje, xoje pearyjy n xoje 6am ycnowormajy 6p3o 
Tox npoueca. Oso ce munnotep ;lemma Hog namamix pearamja, Hon Rohm ce oejcroo „Hera-

' Tom= Harairmaropa", czom Ha Rona Ha e n a H i a, nyTem xemocHor.nejcma C germ-
narda lc* rrecroyjy y ommom paasojy. • 

Y OHEM cartajeamma, Raga Hem marepoja ymmrram (mum cna6H) nejcroo nommomor 
karammaropa, osa ce o6Htmo Hamma or p000m in onrompajyhit HarammaTop. C gpyre 
crpane, Hon mHorm .peamoja je 6Hno nORMIIHO, no ce npx ne3awrosanojg npeoarram 'R&M% 
COI 11113CH6HTop Ha onrooapajyho. Haxim Melba (y cnyqajy „airmommanHoHor HaTanmaaropa" 
— oxcHninne ce), rj. nocne peamoje ne ocraje xemocrcH He HamerbeH. Oogrne cneoyje no rephum 
„HeraTorma Roraima" (6ap y mHorm cnymajemma) He oormapa ncnnyHo onturoj y rnamor!‘ 
Texcry HaseneHoj Aectamilimill larraninaToPa. 

4),C erreprercxora craHoomirra y6p3arbe peaRgHje Ivo HaTSJIH311 yenoonyHo je cornice-
Haem aHTHormarroje, Heonxonoe in ram Tor( (IV. § 3 non 8.). Hanprorep, eneproja ax-
rmagoje nponeca paanarama jormonomma Ha enemarre xoja 6es HarammaTopa HSHOCH 44 -R,Ha.41 
*OA, y npocycroy meramora aura comma ce no 25 iocanberte.,0ealco anumeme Ao6mja ce'mao 
peaprrar gejersa nom co= Harammaropa Ha 'mill patryo nocraje axTHoopaHa a T-
copng H  j a Tj• yrraibasame yHyrprombe crpyxrype arcop600mmx imams xoje pearyjy 
on rommor Hajcra6mmjer cram. Homo comemm eHeproje arermagoje 6poj trecrotra cno-
co6mur in pearrsajy 6p3o pacre To ce x 6p3ma pearamje nomehana. . - 

5) Kao ,npamep yringtja paanmnirrax dna-lops Ha TO1C Haranormarx npoueca nocmaTpa-
hemo Heurro neTamorje paanaraibe eranamoxona (cxso). On palm x morylm Hax1HHS Tamor 
paanarama HajHapaRrepocommija cy osa ma: a) ommajam Bone (i( exogpar a u  o j a), 
rips Remy nocraje ermen (C2114) H H311Bajalbe Bogomuca („g e x H "A porema u  H j a), aim 
Remy nocraje sureTannexag (C211.40). 06e. ose - pertioroje ;rare cy jennatnumma 

I. C21100 = H30 + C.21-14 	II. C.21160 = Hs C2H40 

IIponyurrarbem nape amoxona xpo3 mammy Res sarpejany HS 700°  o6e OBC pea remaje ogy 
napanenH o, rips Remy ce oxo 20% — C 21460 pacarana no npooj jeAsamamt, oxo 80%. 
no Apyroj. 
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240 
	 VIII. NemTia opyria tiept4oduoa cuctliema 

YnoTpe6om Karamisaropa Temneparna pacnsAaan moiwe him =Imo minima. Tam • 
nanpnalep y npncyany Al 203  BAH CHTHO CHPCH1CHOr 6211P11 pacnaga1be rage Bah ma 300° . Hapo-
%IWO je 3a npaxcy Boma H sa enema/am:Rom Aejarta Rannu.saTopa, napswreplignmst Ta 

nojemum Hamm npereragniuni y p a 3 Il'ont :crenellY TrwAY /11  oBBBY ort 'OPBX 
morybrax napanemmix peaxlwja. Tarp,- y HamcgeHom cartaji A1 403  warm° ,y6PSama cargo' 
npsy, a Cu — cargo APYrY• Taxo no nejemom 41303 HHHOHOH . ce Ha 300°,  Owns* FRIgenna0  
noTrzym Ha ermen x Boxy, uox xejersom max Cu, n o i  a C T 1114 en Ola a -nr*' 1141, 'Yc4 4)! 
B 11 M a, npaKTH nornyno Ha . aneTannexHA H Borromm...1426opom ppyrnic- imptcskx xaTa 
inmaTopa noryhno je noernhH, = one peaiuuije Text' no Hex* xpyrom oxtrocY Opaorge.-Hatipm-
mep, non nejersom .Be0 H y ieP;Hom H II,pyrom np*BUY  PaaBa.BaBre Hne upli6musmo,y13ex .xercm 
6p3mom, a y rrpncycruy TiO 2  2/3 npoueca Mire no npsoM, 4.1/3 no opyroM Mairy,, , nox gejelsOM 
max UO2  — Hxe 1/4  no npuo);jeMatuum a 3/4 no APYroj HTA.  

Yrkmaj pa3JHIMHTIE1 'mum:ramps Ha ffipsmy peaxneja nomme As co ligitOmans invpa-
3.11H101THM Temneparypama. Mummy, npa •Mcnemporenaushu-  enisamcoiona HaTIV. 

AlITH11110 Aejarso Cu nocraje npHmemo Ha 200', a taxa ,ce Cu swag.= ca Fe,.peimmaja novas. • 
Ten ono 450° . tlecro neh penammo. Maria upommm TennepaType noanam .34 C4360/46 e =mote 
camor x a p a x r e p a npoueca yam cjerumm Herm Xaramsaropom. Taxa y npitcyermy Wm-
Honor npaxa nomeHra pearamja Hire Ha 550°  yrnarmom no npuom Tirny, to 650° no rwyrom. 
Yonurre, 3a CB81111 maramsarop u sa ouromapajyhy peamajy zucieroji najnorommja • (o n T 
Manila) Temneparypa m meromo Xejrnio. . 

Y Heiarm cmyvajeBnMa xErranwrxma maxim= npmenic$ : 3281ICH OA n p H Tmcma 
no RojHrd retie uporrec. Taxo, peamda mexmniparartnie criinamoxima  Y BP#46BY A1102 
xao 101111311311T0p11 nomme Tex on npumme Hil'300` no dhows: upunimosH,s•noA nonehanan 
— Tex Ha maim TeMnepaTypana. ,Y may myna enymjega nomehaibe npumcica, O6papro, 
nojavaBa JejcrBo maranH3aTopa. • • 

Haj3ag, orpogury (*owe ce pehm rummy) ynory y marammirmatm npouccarga xrpa 
H a v H H camor cnpammama mux nperxorme o6paxe marammirropa. SRO= MT*. 
JIHTEMICH axnuasocr icoHeraTyje ce, no ripmany, canto npx 6yamoj x Hecra6zumoj •cippaypx 
merome nommume H npx PPBOJbli0j BCHIPTIMH ROTC. 36or TOTH Ce ICHTLIIHSHIBMI ORCMAHOT 

cnparurajy 06HMHO yEllalbalbeM some H3 onroimpajytum =AIMS HIM TAM . pasnarasem 
11/1TpaTa, menunra Earamrsalopx-penymprjoat opronapajyhma mcsum no*ohy BOAOH111111. Y 13311M 

OBH103014 curiajemma maTammarop ce no6Hja, 6am y Gramm x Heers6augom cram)! (jep  pa-
enopex lbeT03311X mecums orgrozaPa ycnommst crairmuutocrx crypt-type HC 114211 castors arm jerm-
Melba H3 xojer je no6irjen). C pyre crpane, rneAa ce, Ha cg•CUPaalbalbe marammaropa 113130AM 

Ha nrro je moryhe •mmoj Temnepwrypn; Jra ce He 6gt Jrana morylisocr megrims*, noje cy =wpm, 
ma ce nperpymimy y Hem HOCTOjaffilill (Arum. Am° ce xonycix pa AO OBOIS AOC HICTEBHOCT 
ce o6Hmo ry6H. Taxo je Hanprimep anytmumjygroxam (A1103), TOM= oYmeme2+1  mora zit-
Apara HS pC3111111BHO Mc/am  resineparypitam, 113BPCISH xgrammarop sa npouec Acataparanaje 
C=311=01101111, AOIC noon sarpesama 07:4 BM= 400°  OH nPecTaje rta Aejersyje. Hero TOMO Fel% 
je xammormucH arcomaH, Hart je Aofejex Y imAY PCJIHTHBHO t,aube nocrojamm Tecepangsm xpx- 

• cram, a axo ce narc nperpyruune y noerojamijm pom6oexapaar o6aimc, HAIM= axnumer ce 
ry6H. Y nojemumm cnriajessuga mapeme xgramsampa .moste• jut 'xonelle ,xo - nporgare cantor 
maparcrepa meromor xejerma. Haniegrep, CaSO4  xo6Hum amsurpoxamem rimca ma pentagram) 
mcxoj TegmePaTYPII, paaname 'mammon Ha 94% GA, H 6% Hs, AOK itico ce npermAX0 
mapH ,T lc) upgeHor ycHjama, CaSO4  Attie rac xopi camsam Bah mane oA 	rioAminca. 

6) Oxono nonpunine KaTiunrsanipa y piniy Hamm ce, view Ramo moms= maTepHje =CO n 
npoAymn peinainje. 3aTo ce y cBalcoM *Tom Tpenyrwy int isoj Hansa ancop6onsits H -jeAam 
mr•yrii. Axo ce awing:tom peamulje me,a6C015631Y  cyBnme import), TO ce min ytneA cramior npx-
THrrama imam= maremja Henpecraith Herticxyjy c nommumie H ma Ha Taj WW1 He ry6x 
cuojy surnunroer. 06paixe, ups( mperoj ancopmnhjn nponsHoaa peasamje,. sax =age Carer no 
ce6x xpno ao6ap HaTallH3STOp nocraje npairismo HenoxecaH, HOIIITO IHCTOBII HICTUBHOFT 6p30 
Mama— sa Tams ce xarans3aTop ica*ce ma  cy ra OTpOBSJIH npommom peamme. 

K a T an n v IC H o T p o a H He mopajy Aa 6yrty MHO npoxywrx peamrje, INTO mory 
= 6yny panic npmece y nonamam maTepHiama. %mono irejerso ce atom oner Ha npexprmame 
.11e-710138 nonpunaHe 6ano ycnen were sup:v=0e, 6Hno ycnex Hexor xessacmor xejersa. Kao 

COSH xammmuropx, HaTa7HITHMIG1 orpom Aeicrayiy Accra cneruidinmuo, TPYiYhm jeABY noBP-
mumy H He xejergyjyisH Ha xpyry. HanpHmep sa mummy Islam cy orpomi HCN, H1S, jeriimema 
As, Sea Te arm. Harepeciurnio je pn cenea H Tenyp Ho* mow Tpyjy warniny Kao mamma-
Top( rip/ HOHTEIRTHOM nporrecy no6Hjarba HIS00  y enermarrapHom cramy Mary H au= .406PO 
xa nocnyxce Rao maiannsampx sa Taj Hem npouec. 

KaTaMsrat arpom semi TIplIMCIHO yTHily Manny MIIIIHMHAIHIM H0311191111SMa. HanpxMep 
paanarame H203  ROBOHAHOM punintsom . nindinicaso yncum *mops= xonaTax HCN Bch. y Eon-
uempauxja oA 0,000001 aP/A. 

Haposwro .  je MSUDIMMIHM1 IHUHAM111111Aas .  raixa ce Ha matammarap, AejaByje apno .mainna 
xoimvHHaMa „MOM", KaTICHA WHIM sa pyHOM Ail OH 63T1tC OTp01:11H sa jam*,  •peinaimy, Atm 
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Apyra H game Hge C npebaunbom 6p3HHom. Taxso g en Hm H tt Ho T p o B a B, e go6Hhe 
BpemeHom BepoBaTHo Benium nparrnmn! 3Hamaj, jep he omoryhHTH xta ce CBCCHO noBeha cneqH-
CIMPIROCT gejcraa icaTanH3aTopa xao B ga ce npoumpH xpyr HteroBe npumeHe. 

7) IlpH6nHocHH patryfin H3BegeHH Ha ocHoBy pesyuraTa omega Tposassa xaTanzawropa 
noica3yjy, pia ce gecTo xaTammtuca axTHBHocT mom! cxopo Ha Hyny, Hata) je xrpHmemena H0.811- 
%mita oTposa goBoima jja mocpHje canto He3HaTaH geo on genoxyrnie xonstame. OBo to mooce 
o6jacHHTH xeTepor e H o Ix h y noBpaucce H npHcycmom Hapammx a K T H B H II X 

e H Tap a Ha moj, Ha xojHma ce y camoj crBapH H ogicrpaBajy xaTanHTHlual npoixecH. Y npH-
IOT OBaKBHM o6jannbeaauvia roBopH H Ta OKOJ1HOCT, ua je TO11.110Ta aTcoptaxgje 11pB11X xomrtunra 

aTcop6oBaHe maTepHje yBex 3HaTHO Beha, Hero HaKH8111111X. ilpeTTIOCTaBKa 0 xeTeporeHocTH nosy-
nnwe xaTanx3aTopa noTnyHo ce memo c nojaBom gemizaunior TpoBaHAt icaTanmaTopa. 

OgHoc 6poja axnumnx Tattaxa npema 6pojy HeaxTHBHHx H3paocaBa ce, Harnega, senmul-
oom pea jegaH npema Hexonmo cronma, max H mn.age. IIITO ce THme came npHpone axmmulx 
gelimpa, TO mory BpJ10 BepoBamo 68TH ounpe H36011HHe Ha 110BpLIIHHH, IlyKOTHHe y HpHCT8JIHMa 
H mecca goglipa nBejy tutperHx cba3a, Tj. came maTepHje HaTann3aTopa H Hd cc npumece xoja ce 
y memy Hanam. OBo nocoembe npoximnaatx H3 Intat,einuxe, ga je gejcroo c M e in e nBa xaTa-
nH3aTopa y mHorHm cnytutjemma memo Belie Hero urro 6H To ogroBapano 36Hpy gejcroa HaTa-
oHaaTopa, Raga nejcrByjy nojennHatwo. OxieBugHo je, ce y of roBapajyhem M e Iu oBIAT om 
RaTarm3aTopy gonyHcxxx aRTHEIMI ueHTpH o6pa3yjy 6aux y TatucaMa nompa nBejy tittperxx time. 

8) HapolinTo je 3aHHata.Htto gejcmo T3B. n p o m o T o p a — maTepHja xoje came He 
Fumy Ha jay pealuxHjy, a.rm je jaxo y6p3aBajy, axo ce gogagy rnasHom HaTam43aTopy y manHm 
KOJI3111HaMa. H OBO H3rnega, mooce ga CC mene Ha o6pa3oBame HOBHX aKTHBHHIC xleHrapa y 
Tatocama =amps gBejy gspcnix clxa3a. Xlejcnto npomoTopa je HCTO Taxo cnemccluximo Rao H gej-
cmo xaranumnucx oTposa—HaripHmep, sa nnancHoce RaTammarope xao npoMoTopH ce ziecTo 
ynoTpe6mmajy Fe, Al H Si02 . 

9) HajBehy Teuncohy in TeopHcxo o6jainatelbe cTaapa npo6nem cneux cp Hgno-
c T H nejcrBa xaTanH3aTopa. MH jour no cane He 3HaMo xoje ra 6aux oco6HHe tunic noronmcm 
38 nay HRH in oHy pealutujy. HanpHmep, Mao go6px KaT8J1113aTOpH npH HOHTaKTHOM Hat1H8y go-
6Hjaxba H2SO4  nopeg nnaTHHe nom3ane cy ce T3B. „mcpwrHe HaropeTHHe" (ocragH npoceffia 
impure Tj. Fe203  c notmecama CuO) icao H cpe6poBaHanaT (Ag3VO4). HpBa on Tax maTepHja 
je meTan, gpyra cmeraa oxcuga, a Tpeha — co. PeRno 6H ce xxa meby H,HMa Hema HHmer 3ajeg-
Hwucor. MebyTHm, cBH OHH y6p3attajy je,gan Hcm npoqec npema Tome, nocrojH IM8K CJIMEHOCT 
y xapaxTepy gejaroa axTHBincx Heirrapa. %me je oHa ycnowbeHa, 3a cat a je join HejacHo. 

10) Join je cnooceimjil npo6neM xaga ce npebe Ha pa3maTpame xaTanH3aTopa, Koji! Hcro-
BpemeHo y6p3aBajy rate (Km mune) napanenHe peataxHje. Hoper apHpone axTasHHx ueHTapa, 
HajBancHHjy yoory oBge Hrpa H,HXOB p a cnop 	Ha nospununt. Marro alerHBHH IcaTanm- 
3aTop o6H‘tHo npeTcratuba 6yaBHy Macy, 6e3 ogpebeHe maxpoxpHcranHe cTpyKType, To npoy-
mattauke cTpyxType "belle nospuncHe HaHna3H Ha orpomHe Teuncohe. Mebymm, 113 HmooceHor 
H3rnega 	ce canto geTautnim pa3jaumbemem KapaxTepa nejcrBa nottpunule y 38BHCHOCTH og 
theHe ronorpacinlje mome 0BJIaaTM xaranHTutuurm npogecHma Tomato, ,rAa 6H nocrao moryh 
cBeeraH H nnaHcatH 0360p xarcuramaTopa. 

11) Maga ce 3a o6jannLethe xeTeporeHe aHanme cnpmato o6Htmo npercraBom o max-
BHpaHoj aTcopramj!! Tj. o cincamucoj axTHBaut0H monexyna Ha rpaHmumm nospunulama clm3a, 
max y HH33! coriajeBa Tpe6a pampa= H ca mune Hun malbe cxpHBeHHm xemmmom. Taxo mHorH 
HarnmgH nonyurrajy moryhHocr nocrojama Beoma Henocrojamix xHApHga HJIH oxcHna Ha nosp-
WHHH, HanpHmep, meranHor xaTaninaTopa, Koji" cBojam cmapattem H pacnanalbem y6p3aBajy 
pa3He peammje. no Kamm!! y npHnor Tamatom xeMH3My Hexor npoixeca roBope H Henocpegm 
excnepHateHramm nonaux. rlo3HaTo je, HanpHMep, jta ce xpHcranHH Mn0 2  nocne ynoTpe6e 
Mao xaTaxmaTop npH na6opaTopHcxom no6Hjalby xEceoHHxa npentapa y mexH npax. OBa lame-
mum npHmopaBa sac na npeTnocraBilmo crBapaibe HHTepmegujapHor jegmbetba Mn0 2  c mice-
ORMICOM H HaurianHo pacnagmbe Haupwraep, no cxemn: 

2KC103  6Mn02  2K01 6/vIn08  2KC1 6Mn02  + 302  

Ha cammax H11,1HH H3rnega =we no ce H3pa3H Icauumnsuco gejcrso V205  npH xotrrawruom npo-
geCy OBHM jegaatnumma: 

SO2  + V205  + 31 mail = SO2  + V204  
SO2  + 02  + V204  -= SO2  + V205  + 77 locan 

Kao InTo ce BHIUI 113 8anix' nogaTaxa, er3orep6ma je came Apyra peammja. 

4. Hogrpyria ceneria. Oq. nnanosa °Be nonrpyne najTenof — n o n o-
nnjy M — je pannoanxinum eneivienr. C xemnace crpane off je mope) nenpo-
ynen. Apyre Ase ananornje —cenen n Ten y p — no caojnm oco6nnama 
cy CJI131111H jegan npyrom, Rao onronapajyhn enBinBuTn VII rpyne 6poM H j0Th. 1  

16 011111111 WOOS 
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242 	 VIII. Neat; zpyfia tiepuoduor cualleAus 

Cagpmaj ceneHa y 3emamoj xopi 113H0C14 7 • 10-6%, Tempa 	1.10-7% 

H nonoHHjyMa camo 2 • 10-15%. OBaj HocnembH cnaHa Ha Taj HaligH meby Haj-
Hepacnpoczpamemje enemenre y npxpoxx. H 3a cezen H 3a Tenyp Hajnaparre-
pxcrwanija cy 3ajeAmma Haxamanx c meramma, mo -urro cy Pb, Cu, Hg, Ag 
Au. MebyTHm, camocranHHimmepanm Sex Te Hana3e Ce Brum pemo If TO o6wnio 
canto xao npHmece ananornmx npmpommx jentubetha cymnopa. 

r.17BBHH H3BOPH 3a go6Hjame ceneHa Te.nypa jecy °mum namt npolismombH 
cymnopHe xmcenume (upaurtma 03 'calla= H npaunuix Romopa H *Jib Toinbesa 
3a HampaHve) H Tall03H (,,unlam"), IC0j11 HaCTOY IlpHIMKOM Hpelmuharampa 6axpa 
ejleKTpOIL330M. rOXIMILM cHercxa 11p01431210,111Ba ceneHa 0300C14 na CTOTHHe, a 
Tenypa — Ha gecenme ToHa.2,3  - . 

H3nHajamy H3 pacTsopa cHojHx jegmbema o6a enemeirra ce Tanowe y 
Inlay npaxa npueHe, onHocHa mpxe 6oje (TM-. amop it H H Se H Te). Minx cy 
Hajnocrojamje amose xpwcraime mouotHxaguje Amje oco6nne H3HOCHMO y 
Ta6=1.01 ynopeuo c oco6HHama xmceoHmta H cymnopa. 

Eamon 
Hog o6watunt ycnomukta 

• Temneparypa 
rormerba 

(°C) 

Temneparypa 
xft•ymaiba 

CC) 

m:whimHa Cu 	- 
Te31143Ilia y wpcTom  

CTalby 
Arperamo 

crobe B o j a 

O 
S 
Se 
Te 

rac 
LIBpCT 

.1, 

6e36ojaH 
ncyr 
CHB 

cpe6pnacto-6eo 

—218 
119 
220 
450 

—183 
445 
680 

1390 

1,3 
2,1 
4,8 
6,2 

06a enemeuTa cy nocrojaHH Ha Ba3nyxy 
m He pacmapajy ce y Boum. CBa cy jegn-
melba ceneHa moms. 4-12 

20 	Y xemacmom nornety ceneH H Te- 
mp cy , youurre cawnw cymnopy. 

40 CBMX HemaTana oHH HajeueprHnHHje pe-
aryjy c ctoyopom H xnopom, a c mice- 

NO 	OHHKOM (xao H CYMII0P) Cjeg,HHayjy CC 
Tex nourro ce nperxouHo aarpejy. Cenea 
pear* IleruouraHo C raCOBHTHM B0,110- 

HHKOM Tex Ha nommeHam Temnepaxy-
pama, nom ce Tenyp c IbHM HenocpenHo 
He jeumm. C mHorrim meranuma Se-H 
Te rpaue npH 3arpeaaEby ourompajyhe 
ce.tteRude H Wienypude (aanpmiep, KaSe, 

1,8 K2Te), xojH cy•no cBoMe onurrem xa- 

-,...-0  . 
paxTepy aHanorHH cyntamama. 

,,,
.... A... 20 	 1,8 	Eixo ce Ha maix ueicrHyje pa.36na- 

meHHm xmceinumma, gory ce uo6HTH 
catieumodomm (Ha  Se) at faeAyposodokux 

0' (H.2Te). 06a cy nou o6Hqintm ycnozamn 
6e360jHH racom xapawrepkicracmor He-
npmjaTtior mHpHca. PacrHopmmocr y 
Boum je meha Hero cymnoposorcom- 

npir qemy pacrHopm Hoicimyjy jacHo 
mmeny peon:H.0y. Hexe HancHnje oco6H-

He OBIDC jetumema HaueTe cy y Ta6nHum Ha cn. 161 c ogrosapajyliHm oco6H-
Hama H2O H H2 S. PauH npH6mmaie opHjeurausje AHmeH3Hjama oAroHapa-
jyhmx monemyna Aam cy TaKobe H pagniYcH jOHOBa E2-. 

80 

A 

o° 

40 

H;S 60 112Se 100 117? 
MoneK9Acwa .reinoid 

CR. 161. Oco6nHe BOAOKIVIHIDC jemmema 
ezemeHirra VI rpyne 
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Je 	,ease jonbib 
Tonnom ,,, 
c-THapalb a 

*an) 

Teat- 
nepaTypa 

CC) CC) 

Tem- 
nepaTypa 
marimba 

CC) 

KoKarma 
meounjanHje 

(K2) 

PkgIOW , 
joHa 

Es-  (A) 

1120 
H2S 
H2Se 
HaTo 

68,5 
5 

• 	—19 
—34 

0 
—86 
—66 
—51 

100 
—60 
—41 
— 2 

2 • 10-18  
9 - 10-8  
1 • 10-8  
2 • 10-8  

1,32 
1,74 
1,91 
2,11 

143 HaBeneHe Ta6nue ce BRAH na cy H2 Se H H2Te" jape xxcenHH e, 
Hero HanpHatep, cHpherHa (K = 2 • 10-9. Hourro je 11,11X0B0 crBapame H3 elle-
meHaTa BenHo ca 3HaTHOM ancopnumjom TonnoTe, TO .cy o6a jenknbema (Hapotnrro 
H2Te) Bpno H e n o c T o j a H a H =KO ce paanamy npx aarpeBaIby. Ba3- 
Arnim xxceomix HIE Immo oxcHumwe y racolurrom cTauy, a. Hapoturro y pa-
cimopy Beh Ha o6Htnnim TeMnepaTypaMa. Volume penymnHoHa cBojcisa 
H2 Se H H2Te join cy jaia, Hero Hon cymnopBonomixa.uf -18  

HpH 3arpesamy y crpyjH Bamyxa HRH xxceomma cenex H nay') carope-
Bajy nnaBHm (Se) HJIH 3enenxacro-nnaBHm (Te) nnameHom, npx tieMy nocrajy 
ogroBapajyhH ducnccuau. OHx nocrajy H npH carOpesamy ceneHoBogoffinca H 
TenypoBonomma. 06a giloxcHna cy xmcranacre maTepHje, xoje ce no pacrsop-
MHBOCTH y BOAR BeoMa pa3nHxyjy jenHa on ilpyre: xog Se0 2  0Ha je Bpno Beninat, 
a icon Te02  — Bpno mana. 19-20 

CJII4qH0 SO2 ,HHOKCH,DH ceneHa H Tenypa jecy a H x HApHgH Hlic e-
n H H a: pacmapamem y Bonn rpage ogrosapajyhy cenenaciiiy (H 2Se02) OAHOCHO 
iiimypactrsy (H2Te02) KuceAwiy. 06e one nHcocyjy Heurro cna6Hje on cyMnopacre. 

Cam cenexacre xxcennHe (c , e neHHT H) gory ce go6HTH Herpannca-
mem. pacrsopa H2 SeO2 , conm TenypacTe (T e n y p H T H) pacrBapamem Te02 

 y amannjama. H jenHe H )1pyre cy, no 'mammy, 6e36ojHe. -110 cBojoj pacrsop-
JbHBOCTH COMM= cy yormrre cnirnm ogroBapajyhmm eynctorrnma, nox cy on 
Tenypirra Junco pacrsopimme y Bong camo coax Na, K H jour Heim gpyrmx Haj-
awriummjBx jegmoBanemumr merana. 

AOK cy Hog jegmbema tzeisopoBanearHor cymnopa penyianioHe oco6HHe 
HapaxrepHcrwunije on OKC.HJAIXHOEIHX, AOTJle KOA ogroBapajyhxx jeggibetba 
Se H Te asap CTOill 6aIII o6pamo: oHa ce Hoc's JIaK0 pegyxyjy no enemegrap-
Hor Se onmocHo Te. HanperrHB.  , npeBOeme gerBopoBaneurHor cenexa H Tenypa y 
wecroBaneHTHH mowe ce nocrHhH canto nomohy Hajjaqmx oxcHnanHOMIX cpeg-
craBa. 21-2 6 

ikejcrByjyhm Ha cenenacry H Tenypacry Pucenmy HexHm OKCHMIXHOHHM 
cpencumma (Hanpmmep, HC103) nocraje cenawea (H,Se04), onHoc:Ho iiienypna 
(H2TeO4) imcentrim. 06e cy 6e36ojHe xpacranHe maTepHje xoje ce Ram pacrBa-
pajy y Bonm. Ho jalunni ceneHona xacenHna npAnsuxHo je jenHaxa cyMnopHoj, 
nox je TenypHa Bpno cna6a. 

COBH ceneHoBe IcHcenHHe (c en e x a T H), no CBHM CB0j1361 oco6Haama 
norcehajy jaxo Ha ogroBapajyhe cyncp aTe. HanpoTHB, cairn Tenyme xmcemnie 

e n y p a z H) jam ce paartingjy on RM. HanpHMep, BaTeO4 H3gBaja ce Hs 
pacrBopa c xpracranHom Bonom H nano ce pacTHapa y COHOj ICHCOMMH. Y BOA 
ce flax° pacTBapajy canto TenypaTH HajaRTHBHHjxx jegmoBaneurmix meTana (Ha-
npamep Na H K). 

06e oBe pmcenme Bpno cy jaxa oxcHnanHoHa cpencTBa 
H HanpHmep ca HC1 pearyje no cxema: 

H2E04  + 2HC1 --.4± H2E03  + C12  + H2O 
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244 	 VIII. Media zpylia tiepuomoz cuaileita 

PaBHoTexca oBe peaxgHje y xHcenoj cpegHHH nomepa ce ynecuo, y anxamoj — 
yneBo."--31  

3arperiamem TenypHe Klicentine imam.  300°  110.11a314 no onBajama Bone, 
npH How nocraje ncyr npax, uleAyptiouoiccua (Te03). 	aarpesame BonH Ha 
pacrianamy Ha Te02 H lalCeOHEIK. TenyprpHoHcHn npaHrwaro je Hepacmopmart 
y Honx, Hao HH y pa36naacemim rafcernmanta H aggantrjama. JaHH pacrHopig OBHX 
nocnegmaix max ra pacmapajy, rpanehrt ogroHapajyhe TeJlypaTe. AHanoraH 
Te03 CeJleHOB TpHoHcHn He1103HaT 

Aounte 

1. Tenyp je oTxpmeH 1798 r., ceneH —1817 rog. egemeHT Bp. 84 — 'Tomos/gym — 1898 r. 
2. Hannajame ceneaa H Tenypa 113 ornanasca Hacranm npH no6ajalby oyMnopite mceinnte 

HJIM y meranypramj mnycrpHjH sacHma ce Ha srpembemy o6a enemexra y memoponanewmo 
crane H HamanHom penytasHjom ca cymnopmoxonsom. Penyscmja ce y nomerxy lissom jaxom 
(10-12 n) COHOM icacenimom, npH mentY ce Hagnaja caMO ceneH. 3aTHM nocne jatcor pas6namaba 
Temeocrx Bonom Hsz/aja ce Tenyp. 	• 

3. rIpsurrumHa npnmeHa cenem x renypa sa emit je jogs Rocca orpantagem. Cenci/ ce 
yrnamom Ynorpe6mana 3a mpany ycmepasama HammeHHgne crpyje. OH ce yinyrpe6mmia Ta-
Kobe y mnycipajlt tea, npH Hyman/sag/OH mymyxa, y clocrrorpixlmtjH H Hp/ Hspamt Hex= 
onTEglatx H onsanmx npH6opa. Obo nocnembe nomma Ea oco6nnin cenem,. ace Therma enex 7. 
TpHiffla npoHognaHocr npno naKO mom y samcHocrit og iniremmera OCBC1114113ansa Own memy 
cy. Hajjame gejerso Holmium 3pagm TanacHe pymame oxo/ 700 mp). 

Y Hexom creneHy, casrthe oco6note anti H Tenyp, mntja twat-poi/pm/own/in= Harno 
pacre TaxoDe ups mcomm rrorrnmema (100 nyra Ha 12.000 ar). F.-gems/Taps/I Tenyp ce yrnaH-
HOM ynorpermama Hp/ Hapax/ 0310SHIDC xa6noisa: a103 Ce (:so 0,1%) mow, Tenyp jam HO-
Beliasa meroHy Tnpnoity H enacritmaocr. TacHO mom je nOcrojaHHje on o6HmHor ispema xe-
mHimtm yr/mamma. Cent Tora, Tenyp 118.1183g npitmeHy H npH ByllKaH11310mj11 xaymym. Iheroi/a 

ce jegme/ba ynorpe6n.anajy 3a 6ojeme crams s nopuenaHa, 
y clxrrorpa4ntja H nutxpo6Honontja (sa 6ojegbe nuntpo6a). 

THI3H0 cm6oXpoymeHe. Kpncranti B.IntOBRX Hajcra6nunnijmic 
o6ninca cacroje ce 113 6ecxpajmx mama [d(SeSe) = 2,32 A, 
d(TeTe) = 2,86 A]. lips sarpeHasy no 72°  tenets nocraje 
enacntmat H c.nsimHo „nnacritmHom" cymnopy (§ 1. gon. 6) 
gaje ce nam mexammmt Aetimpratcam. Amopclnint tenets MaJI0 
je pacrHopas y puben.awYminkgy (oxo 0,05% no 06MBIRM 
ycnosanta H 0,1% Ha 46°), ups Remy ogpeljmoube !berme mo-
nexyacm Temtme y.Tamom pacrHopy yxasyje Ha rbopmyny See . 
H3 pac-rsopa y ymennstcynctegy „amopclum" cenea momce 
;Hs ce H3ABOill y oftncy upHeam xpHcrana (Ho* ce Tone 
Ha oxo 1750°), xojnt Ha nos/man= Tenuseparypanta goers 

/500 	1000 	1500* 
Temeparypa 

Cn. 162. Telma/gm Alicortaja- °Ammo snamo-mcyro. Cacroje ce npermalo on monexyna 
HE* monexyna E2 	E1 . Kao nrro ce saga Hs came 162, repnuonat mcogHjanmja 

monexyna o6a enemarra HacTaje 3HaTHO namie Hero mg cym- 
/sopa H lc/mem/ma. Ono je y Henocpemoj Hem c annum . 

mpurrepom woma' Ratio pacrojama jearpa y monexymma, Tam H empraje Agcomjsubtje 
EC= y may 0—Te: 

Monexyn 	  
d(A) . 	  
Enepr. mcomjaumje (xxa,a/m.4) 

 	1,20 
118 

1,90 
84 

Se, 
2,19 

63 

Tes 
 2,59 

53 

6) Tenyp Belt no o6Htnnva ycnomma Hpno cnopo pearyje c Bonom no =emu Te 
2H20 = Te 0, 2H2 . Hpx sarpentaby, Ira Hem Hamm pearyje c Honom H antopclnut tens, 

gm Rpm-ran:EH He pearyje max HH Ha 150° . 

4) Kam sa cenen, TaHO a 3a Tenyp nom= je Hem-
70 	 Junco anorponciatx MOXIM4/1110111Mja Roje cy max jot/ pens- 

/0 	 6pso npenase y nocrojaasjy caw monsulancannny. 3amtnum- 
BO je, ngt ce cnermtargna Temataa Tetmor ceneHa (4,06) npax-
TH4H0 He Melba spa sarpenamy on TallHe tormema cenetta 
go 260° . 

5) Hive ceneHa Tenypa 06OjeHe cy TaMHOUpBeHO 

...k.•••••4•, ,•.4..... • 
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§ 4. 17odepyda cenexa 

   

    

7) CHTHo cHpautems Se H Te pacrsapajy ce y xnanHoj HoHgeurposaHoj cymnopHot MHCC.- 
JIHHII, o6pasYjyhH seamy (Se) um Hpseuy (Te) Telmer. Pacmapame HAe no cxems: E + 
+112SO44 ES02+H20. Homo je osa peungja peseponma To HpH ,pasfinamaxamy pacrsopa 
C BOAOM A051113H Ao  o6paTuor HsnEtajamo. Se Half Te. H3 pacraopa Te y Texwom amuinpanY 
wpm Psicemuce, BHIMIK SOs MOMM ,11,a ce ygitsbH sarperiamem. Aanxim sarpembem Taxo no6ii= 
jeHor TeSO3  upaheHo je ouenn.eH,em SO s. H risapathem gime pere maTepHje, xoja je, =me m, 
main Tenypa (TeO). AHanorHo jembeibe ceneHa HHje .ce morno no6HTH. 

8) CeneH pacrxopen y jaicHM pacrxopHma Na 2SO3  rzoHoxo ce =Am* aHO ce OBH MUCH-
ceme (inTo ce mowe HcaopHcruTH 311 iberoxo ougajame on Tenypa). Hsrnena ga je pacTsapube 
BesaHo ca crsapamem c en e H ocyn cto a T a HaTpHjyma (Na 2SSeO3), aHanorHo iberosobt 
THocyncbaTy. Taxohe .cy  60ne no6HjeHe cones HeirraTHoncxe mice:num y icojHma je HeaTpantre 
aTom cymnopa 3aMea,eH ca Se Bah Te. 

9) HoBehame canpwaja cenexa y semnacurry mowe na ;college go nennmatuce samene 
cymnopa y 6enaHmemucama 6H1131411X opramcsama. Kao Hocnenma nowt= Ao o6oneaba icaxo.cammx 
&maim Tax° H Homomba, xoje ce Ebilbla xpaHe: crow,' onana PAtuca, omexmaxajy KOM1Ta HTA. 

10) YHera y opramcsam, jenamema cenexa nejersyjy calculi° apceny. Hoc.ne Tposama 
geno Teno uotuube spno HeupHjamo ga hcpccum, xao H sasnyx•xojH ce Hsnacue. racoEUrra jeug-
ibeHsa cenexa seh y mHHHmanHvim HomieHTpaigijama Hsasmiajy raaxo6omy, - jax Hanpawaj ropmax 
Hyrum oprana 3a nHclube, TpajaH ry6irrax ocehama mHpkica H TpajHy . xHjasxuy. AKO ce n,erona 
jegmbelba HaHecy Ha Homy, o6pa3yjy ce ocne H 6onHa sanasseHsa. 

11) JenHthema Tenypa 3HaTHO cy  malbe oTposHa. Y opraHH3my ce OHa 6p3o penyxyjy no 
enemeHTapHor Te, Kohl ce 3aTnM nonaxo Harryxyje y Buny opraHaucx gepkisam, Rohl nocTeneHo 
nocrrajy H Hojx•Hmajy jai(' aucracc Ha 6enH nyx. Orsaj mHpicc ce jaxma, Rana ce y opramisam yHece 
xax H Hajmatha KOJI11,1HHa Te (necerogHnHoHHTH neotpaga). Homer je cnrcaj, na cy kenucvape 
Hojn cy pawing c jenwhewHixa Tenypa, mopann /la Hcene Ha Hexonmco Henema 113 rpana, Xourro 
je sena*, KO* je on Ham nonasHo, 6Ho, uornyHo HenonHouumus sa mammy. 

• 12) EnemeaTapHH nonoHH j y M t..cowe Aa ce H33B041 H3 paersopa nyTem enewrpo 
nine. OH ce Tonic Ha 246°  H HMa meg. Text. 9,4. 3a Thera cy , Hsrnena, xapawrepHerntuce Bandit-
THoenc —2, +2 14 +4. 

13) OrpyxType monexyna H2Se H H2Te wuctuce cy crpprrypH H 2S. Yrao ipi spxy Tpo-
yrna Ron o6a monexyna H3HOCH 90° , ,I1014 je pacTojalbe jesrpa d(SeH) = 1,49 A lc d(TeH) = 
= 1,69 A. 

14) H2Se mowe ce no6HTH OCHM pasnarmem ceneicHna Tucceinutama join H nponyurraisem 
sonomuca xpexo ceneHa sarpejaxor Ha 400° . H2Te moxce ce Junco no6HTH enewrponasom jam, 
.oxnabeHax pacrsola icHcennHa c Tenyposom HaTonom, Am( ce pasnaramem TenypHna OH mowe 
go6HTH canto y cmeum c Beruncom KOJIIIMHHOM Honomuca.. Tepmmuco pasnarane H 2Se ca npamer-
HOM 6p3HHOM HHe Ha 150° , a H2Te Heti Ha 0° . 

15) 3a ceneHoxonomw (K2  = 1 • 10-u) 1103HaTa cy AHa peas coax — mccene H Hey-
Tptunce, 3a Tenypoxonomx (K2  = 1 • 10-5) camo Herpame. Ibmose coma c HajaxmaHmjam 
jenHoaaneHTHHm meranstma jecy 6e36ojHe H naxo ce pacrimpajy y sOAH. Helm cons xoje owe 
cuanajy, 6Hne cy 03HsojeHe y o6Juncy xpxcranoxHnpera, Hanpamep Na 2Te • 9H20. Hon nej-
en:tom HasnymHor lucceomuca HAIXOHH pacrsopH 6p3o ce o6oje upseHo, 36or crxiipaHA 1101111-. 
cyncinucHma asanormix nonHcenHHHna H n onnT eny p H n a. 1103HaTH cy nanpi-
mep, Na2Se6  H NaaTe6, aJIH jenzubetba THua. Bonomucnonswyncimna gacy.morna na ee .406 11jY• 
II1To ce Time nonom-xyma ycrakowbeno je jegmbeme Na 2Po. 

16) CHa xanozenaca jejum,en,a ceneHa H Tenypa mory ce no6HTH Henocpennam gejersom 
Hsgeby enemeHaTa. 11O3HaTH cy ones xanoreHmgc 

Cacrax 	 SeF, 	SeF4 	SeCl, 	Se2C12 	SeBr, 	Se2Bri  
.Arperamo c-rtube 	rac 	TeMHOCT 	=miser 	re mocr 	'EmpcT 	TeMHOCT 

Boja 	 6e36ojaH 6e36ojaH 6e36ojaH >Kyr • 	acyT 	warm 

Cacrax 	 TeF6 	TeF4 	TeCl, 	Tea, TeBr4  Tel3r2  TeJ4  
ArperarHo crame rac 	lusper 	River: 	xxper wiper 	xper wiper 
Boja 	  6e36ojaH 6e36ojaH ' 6e36ojan seven Hapamuccr gpxo-Hpx. anso tips 

, Monexpric xanoreHHga EF 6  rpane owraeape c aromom E y Hewrjoy a Eaptucrepscrwma 
cy 14M cneneha pacrojan,a jearpa d(TeF) = 1,84 A, d(SeF) = 1,70 A, H d(SF) = 1,58 A. 
°Immo SF6  xmccattnyopmgc ceneHa H Tenypa onjuncyly ce BHCOKHM HanoHo napa y Imperom 
cragq (T. cyan. H3HOCH —47°  OAH. —39°). 3aTo ce HAucoxe Tatuce Towboba 5 °  H —38°) mory 
on:pen:um canto non nosehamcm upHTHocom. Horranag minx jegubaba Hs emeHara Hpaheu 
je mamma ocno6ohaBaH.em TonnoTe (246 H 315 ICKC1.414{0.4). Kao upgmece Hp' TOM cy go6kijeaH 
vornenn Taxo4e Se2F10  H Te2F10 • 

17) Ho csojxm onmmM oco6HHama xanoremann cenexa norcehajy Ha o Hapajyhe xano-- 
Femme cyMnopa, upg nemy je THn E2X2  y nallOht cnymajy same norrojaa, a 	EX, — mule. 
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246 	 VIII. filearia zpytia tlepuoamoz MACAW 

Tao ce, Hanpwaep, 	Taw H npg onpeanom sarpessuby wimp Ha Se g SeClai a OBSi nut,* 
cyfkinumwe Ha 191 °  c .paanaramem Ha Seas H Cls HOHOBO CC . 113 - 11, Ha map* Hpt wiatemy. Pa-
WWWW. OH racial:Luxor cymnopmpacjmyoma SeF4:(T.T..-130) =rat Tex as 102° . Ca &Cis 
(T. cy6n. 106°) it 3a SeBr4  miagna cy ,anainiona jerumea.aocoja ce crtiaPajy Ca itanoreimeouo-
antrum' miceniumma a imam HaKKOBEM COJIBM11 (Tana Haiminsep)  -.SeBr4, 210x),* l'axotie ca 
cymnopipaoxcanom (fie36ojim 'Sea, • .S0 8  x ixyra SeBri 2S08 x Tr..n.).-- -CiMpO can nacre- - 

 .mina cenelia nano ce pasnaixy .soriom. Hajcnopuje Teme-  xiinporaraaSeF, , 
311H11111M8B je no 06WIKKM ycnosHma Telma meMosirm- im0Pazi cYao0Pa. a tenena TEna 

EIC12,-- xojn =mem, biome na ce no6aje y 'Asa 06ama (nonaselm On ,Se 
S2C12) a 6710,140-HapaHMICTH (nona..leha on S, H .SesCl2). PLSOKKK o6a o6mitca, moFna 6H- isej-
npapouimje xis o6jacHH BACCOBOM pa3J113WITOM. crpperypom: 'rimy SeSC1*2. x . SSeC12.. Mimic 
Tamio manubeibe, xoje npernocrasnA meTsoponaneirrabcr neurpanaor 'mom, He came ce ca . 

 nonauama crpyirrypne sawn= S202  (§ 1. non. 23). . . 
18) Xanoremmu Tenypa no csojam ocoOmiama Bet -ce ism pipiantijY.PA 0,VcsaPaiYhzx - 

iewnbema cyMnopa. Pa3MKKITO on cymnopxexca4myopima, T.cP8. - ee r4OCTa. /MHO .p1.13.010Ke.B0.40M, 
;lox ce Hanpamep, Telt  crsapa ipisamem enemeHam y ,apakty yibeam npHcycrHy. 3ammubium je 
ynopeuirru OBO KOHaMiabe, ca ceneHoM H cymuopom mujii jonmin. yonurre Racy .,Em6Hjena: Tim 
Te8X2  son Tenypa Elsie yomme 1103KaT;. jerumseiba mut xoja. onrosapajy THBOBBMS TeX3  x TeX4, 
Hmajy cxopo xapaxTep He icanoremina akeinum, nek tom. Bonn }ix canto nemutimmo pilau= 
npn merry ce Ron MUM TeX2  ynopejo c iumponirsOm onanai a - pacnagarbe no „exemit: 2TeX 8 

 = TeX, + Te. Onpebasame npocropae crpyxType •TeBra ,, nommano je, na je moneKyJi O6naxa 
Tpoyrna [d(TeBr) = 2,51 A, a = 981. 

Hexa on oalfx - jerimbeiba,ce He pasnamy He came Ha csojam nocra sacomm TemnepaTypama 
mamma (TeCkt  TeCl2  —175°, TeBr4, — 180°, •Telk, Hero max ,Ka Ha tame-
paTypama mbymama (TeCI4  — 390°, TeC12  - 322%. TeBrs  339°). 3a xanOremine Tama TeX4 

 Bpno je xapawrepacmtmo crnapaibe npoimnona onrosepalykum.aanoremonorMilliMium 
micenimama H Hapotwro c BaKKM HaHX0BH/4:COBBM. - Hajtirat cidttfjk Onrosapajy omirroj -4kiphipte 
Tana TeX4  2MX me je M ie.-p3ma:1101TM Menu. 

19) lipa no6Hjamy Se02  caropesmem enemearapHor ceneHa no6p0 •je Ba3AYX BBB Mice' 
BAK upeixonHo 33CHTHTH OKCHBKIKa a3OTa (riponyurrajyist HK Kp03 nyitubasy HNO8), nourro 
caropesaibe.y °nom cnymajy age Hecpasibeito -6pace. Kpacranivi namccau ceneHa npn saipesaiby 
cy6nsimmie (T. cy6n. 315°). Hape Se0 2  amajy 'Rap airre xcnivall huipac ( • Tpyne ponuoure") 

o6ojeHe cy acyhxacro-seneao. Cyn nHoncan ceneHa nano TPKAIK 11130H3BOKe amnia* (HanPlimelY, 
Tana. Se02  • 2HC1). 

20) Te08 se naione rio6Hja Oxcaummjcim Tenypa xnanuom KomiemponaHom 
HNO3, Hero caropesamem. Ornapasaisem mai pasOnanomarbem sonom rio6Hjeilor pacraopa 
Tertypnsionciur ce TaTIOMai y awry 6e36ojnax xpacTana, Kohl apa .sarpesaisy nomyre H cy6nti-, 
mmuy Ha ono 450° . 

21) Cno6orma cenemicra mcenaKa (K1 = 2 • t0-8, Ic = 5 • 1079) mom ce nolaTH 
pacisapamem cnpamellor ceneaa y pa36nanceKoj HNO3. non Ecuapanan.y paMsopa Dim ce•  as- 
nnaja y Lamy 6es6ojHor xpacTanoximpara, mija ce Ha Immo= Hasnyxy pacrumisyje; a Ha cynom 
nocreneno nerpn. Monexya H2Se08  nocrojim je cam =non. +70°, a MASK- one TeMnepaType 
pacnana ce y Se02  It Bony. 

OxcananaoHe oco6ime ceneHatTe xacentme micy aaPotrro , jaxo rispaixeHe. Taxo oHa 
oxousnue SO2  a J', ama HEje cnoco6Ha na .oxcanurne Br'.. On • cons liaSe03 Tpe6a nomenym - 
Talmo pacrsopaH cenemiT cpe6pa AgaSe08 . 

22) Bpno cna6o aspancene 6asge oco6HHe cenenacre roicemme non= Ao 143p1010kja 
PeaRIXHin c 6e3BoaKom HCIO4. Peas-n:10a no osam-ycnosama }Me apema jepusculaii. Se0(OH)2+ • 
+HC104  = [Se(OH)8JC104 . Osaj nponyirr, - 003111Ma Crni Hsi, rpann 6e36ojHe H slam xarPo-
cxonHe 'macrame (T.T. 33°). AmmorHe oco6mie HMa Tanabe c y n di aT ceneakna — 

• (SeO)SO4, Hoja biome _na ce no6aje peaniajom nsmeby Se% H  SO3  npa sarpesmby (y 311TO-
r3Lesoj Hem). 

23) Tenypacra micemma '(ICa  = 2 10-8, Ka = 1 • 10-8) Hide no - cana no6mjeaa 
y cno6onHom craifiy, jep npa  Amami ,asimajamy as pacmopit nom= no nen:mummy Hansajaiba 
Bone H crsapana swum capomammijer mums -mime cliopmyne XTe02 , • y H30. Osaj XHAPKX 
BOTBYHO ry6H npeocainy Bony Heti npa cira6om . sarpesioby. OxclinamioHe oco6mre TeBypaCTe 
micenime HspanceHe cy cna6uje Hero ceneHacre. Taxo oaa oiccgmnue SO2, ana J' He. 

- 24) AmlicrrepHocr Tenypacre micerOure, =Honiara ce apammom pacrsaplaba .  Te02, y 
xonriemposiumm jaxam micenamuna npit memy riocrajy coma meTnoposaneurHor Tenypa npena 
CUM: Te02  + TeJ4 2H20. Ilopeu xamorewma y twPcTom cy  cTaibY CAME RO6KBelni Taxobe H 6a3KK Cy.T1433TH H HEUSI= memopoKanewmor Tenypa. - • , • ' 

25) Kano 3a cernmacry, Taxo'Hapomerrov sti Te.nypacry miceinury spno je Rapairrepricramito. 
crnapaibe corm Tuna M 20 • x E02, npa merry Cy, 33 ceneH manta apo,KYKIR ca x = 2 H 4, -

.a sa Tenyp.— ca x = 4 H 6. AH,anormi jerimbeisa cymnopa jecy conic nimocomopacie'micenime, 
Ron Koji= je x = 2. 
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5. llodzpysia xposa 
	 ' 247 

26) OA Apyrnx jegaE3etba mom enemeHaTa y tieTsoposaneHTHom cnusy Hpegno je Home-
HMI oxcHxanor ea xi ge cenen a. THomaixnoplmy aHanoran Se0C1 2  nocraje Hp/ 

sarpestusy cmeme SeCI4  H Se02 ; To je.6nego-acylixacra TellHOCT (T.T. 9° , T.K. 176°), xoja naxo 
pacrsapa cramp, ceneH, Tenyp, 6pom H jog. Cinema cenemuncnopugs ca SO, =ice ga pacrBapa 
macre meTanHe oxcHge (Cr 208, Al202  HTg.). ce paansace sogom Ha HC1 cenexacry 
KHCeJIHRy. 1103HaT je Talcote 6e36onna Se0F 2  (T.T. 5° Hx.x. 124 5) H )KyTH Se0Br2 (T.T. 42°  T.K. 

217°  c paanaramem). 3a Tenyp cy cmanra jegmbeisa amoro muse xapaxTeplacnailia. Hrta;c pe-
masijom amopclmora Tenypa C 6pOMHOM BOAOM moace ace jacklaje caper nog 06WHIHM yCJI0BHMa 

acylucacr Te0Br a . 
27) H aa ceneHosy H 3a TenypHy mammy /capaxTepocTHaaa je c n o p o c T HCH0- 

JbaBalba *MOB= oxcagantcoHnx oco6HHa (Hapotarro — y pagnaHcomm parraopHma). Y Him 
cnytiajesa oxcHganHoHo-pe,nymmoma npogeca ca Hama npaximmo He Texy. PenaTasHo 6pace 
EA APYria PeArcialomax cpeAcTaaa o6eMa aacesmama oxcHgoony ce jOHH XEUTOTeH0130.14011H4HHIC 

micenama (Cl', 
	

J'). 
28) Cno6ogHa ceneHossa macennHa (K 2  = 1 • 10-2) Hajnpocnaje ce go6Hja AejaBom 

6poyme Bone Ha cycnen3Hjy Ag 2Se02 . Peamlaja Teae npeati jegnatamn: Ag 2Se03  -1- Br, + 

-1- H2O = 2AgBr y + H2Se0,. Tenor AgBr ce owns, a mama 6poma ce Swam 
/sem Tetmocra. Ynapasamem Ao6njeaor pac-rsopa y Baxyymy H xplicranH3auHjom ocrama, cene-
HoTia xxcennHa mace ga ce H3ABOill Haim y o63/Hxy xpscranoximpaTa H 2Se0, • H2O (T.T. 26°), 
Tam) H y 6e3ammom camby (T.T. 58°). Ho3HaT je Taxote %en EpucranoximpaT cacraaa H 2Se04  

• 4H20 (T.T. —52°). 
Bpena 6e3amma H 2Se04  pacTaapa He canto cpe6po (xao H 2SO4) sell H 3.TIaTO. ILEITHHa -

ce anal< He pacrsapa y isoj. Kog 3arpeama H3nag 260 °  CeneHosa macemma oTnyurra xaceoHnx 
H npena3H y H aSe03. Cmamo cyMnOpHOj, ona je HasaxpegHo xarpocxonna H na xo ymemune 

paanwurre opraHcxe maTepnje. 
Conic ceneHoae xacemme naxo ce crsapajy Hp/ Aejenty x3lopa Ha anicamae pacraope ce- 

nemna Him Tonnsemem ceriemrra c KNO3 . 143 peammoHe cmeme 051amo ce Hanaaja Teunco pa-
craopma (coo 80 AZIA Hp/ o6namsa ycnosnma) BaSe04, axiom gaory6om Hamenom ca cyncba-
Tama gpyriax meTana mory TAa ce go6fijy H,HXOI3H ceneHaTH. 01314 Cy spno C.TMITHH ogroaapajytaut 

cyncl/aTHma,-anti ce 6ome pacTBapajy y BOIAH H mathe cy nocTOjami npH aarpesmy. 
29) Olccxxanoremawn THna cyncbypnsixnopraga 3a casa macy no3HaTH. XnopceneHoaa 

a/leen/ma — Sc02(OH)C1 je 6e36ojaa TegHOCT (T.T. — 46 °) xoja ce jaxo mama Ha Baagyxy H 
nocreneHo ce paaname aeh Ha o6wilmm TemnepaTypama. Bogom ce ogmax xImponnayje AO HCl 
H cenenosy macemmy. 

30) Cno6mTua TenypHa a/leen/ma (K1  = 2 • 10-8, K2  = 5 • 10-11) moace ga ce 
jo6oje pajammam gejamom amoialmor -  Tempt ca H202 . OHa ce nagsaja y o6maxy 6e36ojnor 
Hp/cram/or THApaTa cacrana H2Te04  • 2H20. Kao n Rog jogHe mccemme (VII § 4. Hon .  21.), 
Bogomum, Koji/ ynaae y cacraa sone Tora xpncTanoximpwra, mory ga ce gennmwmo icJTH noT-
nyno 3ameHe meTanom. HanpHmep, no3HaTe cy conic cacTasa Ag oTe08  H Hg3Te08, icoje ogrosa-
pajy mecTo6a3Hoj (T3B. opitiotiienypuoj) xacemum 118Te06 . Maga aarpesmem oae 

•HaHag 160°  moace ga ce go6Hje 6e36ojHH npao cacraaa H 2TeO4, Huai( •raj o6nHic micanme in 
Tenyp maje HapaxTepacnmaH: csH Tenypam y aspcTom cTaiTy cagme Hajmme Asa monexyna 
RpHcranHe sone, Tj. nasoge ce ycraapn 6am og opToTenypHe mccemme. Ha TeamepaTypama 
mamma og 10° , oHa ce Hagsaja 	pacrsopa y o6nincy apscTanoxpHgpaTa cacraaa H oTe06 

 41120. CTpyKTypa HBTeO onronapa npamanHom oicraegpy c Tenypom y HeuTpy H xmapoxcHn- 
m/m rpynama Ha pormesHma. 

Conti TenypHe macentme 3rogHo ce A06Hjajy Torubmem TenywaTa c KNO, (HopmanHe. 
coma cacraaa M 2Te02  Ha 450°  oxammny ce sell aaagyunaHm maceommom). Hajo6Htumjn Terry-
paTH cy: gem cna6o pacrsopnanm Na2H4TeO f, H naxo pacTsopnam K2I-1,Te0 6  • 31120. 

31) Aejcrsom jalcor aogomumepoxama Ha K2114Te0 0  moace ga ce go6Hjc nepTe-
nypaT xamajyma — K 2114Te07 . Osa co je gepHsaT y cno5ogHom cramy Heno3Hare iseptranyptie 

macemme (H,Te0,) H naxo ce pacraapa y Boma. Ho csojoj crpyxTypH nepTenypHa xacenana 
nma Ty cin'mocr ca mononepcymnopHom (§ 1. gon. 70.), urro je jegna lumpomurna rpyna 3a-
/in/Bella nepoRcHnHom rpynoM 00H. 

32) ORcHgagHjom ceneHa y non3y TamHor enexTpamor npaansen,a mcceommom nog cma-• 
Esemam npHTHc/com nocTaje 6ena, Hasaapemco xxrpocxonHa ;naTepHja, Hoja Hma camas namety 
SeO2  H Se0„ H-Eoja gaje c sogom cmemy ceneHacre H cenellose icHcemme -. Join ce He 3Ha, 

nH je Taj npogyaT cmema SeO 2  lc Se03, Hna je cmema jegHor of ism ca 6nno xaxsam miTep-
megnjapimm oxamom cenexa. Hajseposormaje ma je TO ceneHaT cenumna — (Se0)Se0 4 •, aHa-

norHo meroaom cynctery (non. 22). 

§ 5. llogrpyna xpoMa. Ho csome caApmatjy y 3eMJ1,11H0i Hopi( xpom 

(6 • 10-3%), momm6Aex (3.10-4%) H Bonstpam (6 • 10 -4%) cnagaiy y RIMOJbH0 

pacnpoeTpaibeHe enememe.• CpeheMo inc HCICThr114130 y ofinmicy j.exnbeiba. 1  

1 

• 
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248 	 VIII. IIlectfia zpyfia feepuoduez cucifiema 

Fnarma emporium 3a go6Hjame xpoMa jecre npHpogHH xpomHT 
(Fe0. Cr203)) 141ja ce 6oraTa zemmuna.Hanaae Ha Ypaay. OgjaanH6HeHcam pyja 
HajBaHaufjH je hiHnepan M 0 .11 ri 6geHHT (MoS2), 0,4 PTA Hondmama -- 
oumeptum B 0 JI cp p a M H T (xFeW04  : AinW04) H m e n H T (CaW04)2-  

,11a 6m ce go6Ho xpom y eno6opnom crafty, Haj6oThe je nohm og cMeme the-
roBor oxcHga (Cr203) c npaxom meranuor anyiommjyma..0ma pearmmja aanotiera 
aarperiamem rule ,game ca 3Hamm ocn06abarbem TonnoTe: 

Cr 203  2A1 = Al203  2Cr + 126 KxaA 

Momm6geri H Honstpam mory ga ce )1o6Hjy pe,ronnmjomIsmoriHx OKCHA8 Ha BHCO-
HHM TemnepaTypama nomohy yrma HJIH Hogomma. 

Y KoMnaxiHom crony enemeirrH nogrpyne xpoMa cy cm:macro-6cm ,', cjajmi 
meramm. IbHxoBe HajnanCHHje 4m3Hqme KoHCTaHTe H311qTe cy y Ta6nHuH: 

Oco6kme 	 Cr Mo 
Cnemulnuma Temoma 	  
Tehtneparrypa Tonibma ( °C) 	  
TeMneparypa Kibriam a ( °C) 	  
Enewrponp000xibmEtocr (Hg = 1) 	  

7,2 
1800 
2500 

7 

10,3 
2625 
4800 

20 

 19,3 
3410 
5930  

18 

XpoM je HajnipDH 0,11 CBHX merana. Monn6geH H Hon4Tam cy 3HaTHO mexu.m. 
Bpno linCTH meTami gajy ce mexammim go6po o6pagHTH, arm Heti Tparorm npx-
meca zume Hx xpimm. Ilpema Baanyxy H nom Cr, Mo H W nog o6Fiqumm ycnoinimo 
noTnyHo cy nocrojaHH. Ibmom HojriehH noTpornaq je meranypnixa HmnycrpHja, 
rge ce OBH meranH ynoTpe6mariajy npm Hapagm pa3rm RTHx cner4HjamHHx Epera 
gejunca. 3-12 

Kam ce y no,VPYrim xpoMa Hobe ogoaro Ha gone (Cr Mo W) xernci<a 
arcrinmocT merana ce cmarbyje. Hapotarro jacHo ce OBO onanca y nanwHom noHa-
!Homy npema xanoremma. onyop ca crinm OBHM meramma pearyje meh Ha xna-
mio. IIpH gOBOJIMOM 3arpeBaxv xpom ce emprwmo jegHHH Taxoe H ca gpyrtun 
xanoremma. MonH6geH pearyje rim aarpenamy c xnopom H 6pomom, arm 
He c jogom. B o n szt) p a M ce HenocpegHo He je,/(141114 He camo c jogom Bell HH 
c 6pomom. 

C KHCeOHHICOM 14 HH3OM gpyrmc Hemerana (S, N, C, Si) xpom H rberose 
aHanorHje pearyjy camo Ha gOBOJHHO BHCOKHM Temneparypama. 3ajernmqxo aa 
crie enemenre nogrpyne jecTe xemHcm HeaxTHHHocr C BOX1OHHHOM. 

XpoM ce neh Ha o6Hzmoj TemnepaTypH pacmapa y pa36namceHoj HCl H 
H2SO4 . Ha monH6geH nocaegma He gejcmyje, arm ra go Krbyqama aarpejaHa 
HCl H Bpena RoHnemporiaHa H2 SO4  pacmapajy. Boncl)paNi je Heoma nocTojaH 
upeMa CB1IM 0614TIIIHM imeenHHama_ H 14314X0BHM cmemama (ocit cmeme HF H HNO3). Ha TemnepaTypH npmemor ycHjarba Cr, Mo H W pearyjy ca HogeHom 
napom HcrlicxyjyhH HogoHHx." 

3a enemenre nogrpyne xpoMa snoanaTa cy jegmbemia, Rojo °Arc:amp* pa-
3JI3*MTHM creneHuma BaneHTHocrm og II go VI. Oi mix tbrix Hew° aHallajimjy 
nparammy npHmeHy Hmajy 3a caga jegimerBa mecTo B a .n eHTHrix ene-
men= H TponaneHTHor xpoma, ripHqemycy TeXliHtliCH HajBlOHHHjH 
xpomHH npenapaTH. Jegmbema immix creneHa oxcHgannje Mo H W jour cy cpa3- 
mepHo mono HarieHa. 

3a enemeHTe nogrpyne xpoMa HajmapaxTepHeTwnmja cy oHa jegmbena, y 
KOjHMa cy OHH tuectlioeaAeuifimu. 0,rg T p H o x c H g a (E03) KOjH omroHopajy 
Toj HanewrHocrH, npH )mapen,y Ha Baagyxy commx merana HJ1H IbliX013H/C jegmberbo 
cmapajy ce canto 6e36ohm /vIo03  H CBeTJI0)KyTH W03. TaMH0-111)BeHH CrOl  
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§ S. Hodapyria xpoma 	 249 

=we Ha ce Ho6Hje canto nocpeTunim nyrem (nona3ehH oH cnoweraijmx jenkubelba). 

CBH cy OBH Tp140KCHAH HOU 06Ht1HH111 ycnosHma msperH. 14  

Cr03  xao THIIHTIHH aHxHHpHH mccenHne, exeprnmHo 111:1111311aTIH Hilary 143 

Bamyxa H naxo ce pacrsapa y sow rpaHehH xpomuy xHcenHxy H2CrO4. A H x H-
HpHg xpomHe xxcenHHe je orposaHH spno jaxo je oxcHHa -

r; HO HO cpeAcTs o. IIpH 3arpesaisy 1131441 Tatum Torubetba (196°) pa3naxte 

ce ca oueruserbem xaceoxima. HanpoTHB, MoO3  11 WO3  H3HaH 1000° Hcnapasajy 

6e3 pa3naralsa. 
Pacrsopmnsocr MoO3  H WO3  y BOAR je Bp.110 Maga, aJIH ce OHH Jim) pa-

crsapajy y armanmama crsapajyhH COBH monu6detrb8e H oomfipamooe uHcemure. 

To cy y C.11060AHOM craby cxopo HepacTsopm upaxosH 6eno (H2M004) H.1111 

wyro (H2W04) 060jernr. IIpH 3arpesarby, o6e xHcenme num arnyarrajy Bogy 
H npena3e y ogrosapajyhe TpHoscHge. 15  

Y HH3y Cr—Mo---W jaurma rarcenHHe H 3E04  6p3o onaga. BehnHa u,HXOBHX 

COBH Team° je pacTsopHa y song. OA cam c meTanHma, Hoje =writhe cpehemo 
co6po ce pacrsapajy: xpomaTH— camo Na•, K, Mg" H Ca- , M 0 11 li 6- 

gaTH H BOJI cDpamarn —camo Na•HIC*.COJIH xpomHe KHCe -

JIH H e cy no nparaury o6ojeHe cserno -wyrom 643j0m jona Cr04", monu 6 - 

HeHose H B 0 JI cl) pamoBe xxcenHHe y — 6e36ojHe. 

OcHm xHcentme THna H 2E04  Rog xpoma H iserosHx aHanorHja nocroje Ta-

Hobe H TaKBe, lc* oHrosapajy onurroj tzDopmynx H 2E207 , a Hole cy no ci3ojoj 

erpywrypH aHanorHe ruvocymnopHoj KHCeJIHH11. Hajsamunija OH 11.HX je auxpomua 

xmcennHa — H2Cr2O 7 . OBa je no3HaTa cam° y pacrsopy, anH rbeHe COBH (414 - 

xp omar H), a Hapouwro K 2Cr2O 7  u Na2Cr2O 7  2H20, Hajo6Humjn cy xpo-

MOM npenapaTH 14 nona3HH 11p0H3BOB,1• 3a go6Hjafse CBIDC OCT&TIHX jeHmiselso 

osor enemeirra. 
PacrsopisHsocr HmxpomaTa je yonurre seha Hero oHrosapajyhm xpomaTa 

Kaxo y msperom craisy Taxo 14 y pacrsopy "whim mixpomaTa, CJIITLIHO camoyor 

jolly Cr20%", 14Ma upseHo-HapaHnacry 6ojy. 16-21 

PacrsopH Hmxpomara noxa3yjy xHceny ptax.upjy, IUTO je yCJIOBJbeHO TRIM 

111TO jot Cr207" pearyje c BO)JOM no cxemw: 

H2O Cr207 " 2HCr0'4  ± 2H -I- 2Cr04" 

Kao IIITO to SHAH 143 jejwatime, AOAaTKoM micenme pacrsopy (Tj. 1-1• 

— joHa) pasHoposa ce mopa nomepuTH yneso, a gogaTuom 6a3a (joHa OH') — yae-
at°. 3axsarbyjyhH TOMB OA gHxpomaTa ce naso go6Hjajy xpomaTH H 06palso, 

HanpHmep, no pearunrjama: 

K2Cr2O 7  2KOH = 2K2CrO4  + H2O 

2K2CrO4  H2SO4  = K2Cr2O7  K2SO4  H2O 

COBH xpomHe xHcenHHe y xxce n 0 j cpeHHHH jeCy j a K a oucH-
ganHowa cpegcTsa (CrvI ce pegyuyje AO Cr"). Hanpirmep, oHe seh 
Ha maxi° nauc oucHgnury H2S, H2 SO3  H HJ, a npia aarpesamy — zraH H HBr 
H HC1. Cmerna nogjegHwurx genosa Ha xnagHo 3acHhenor pacrsopa K 2Cr207 

 xoHnenTposaHe H2SO4  („x pomcymno pHa HHcenHHa"
2
) ecru ce 

ynoTpeftasa y na6opaTopHjama 3a nparbe na6opaTopircHor nocAa. 2-25  

Aejcrnom Cr03  Ha racosHTH moporsonomuc nocraje xpodsgunacnopud (Cr02 

 C12), upseHo-mpu.a. TexmocT. Jegmbersa so* ogrosapajy Truly E0 202  (nog 

o6Hurrum ycnosHm.a uspera) no3HaTa cy H ca MO H W. Ca B0 0M csa ona pearyjy 

no peuzugin .. 
E02C12  2H20 E02(OH)2 2HC1 
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250 	 VIII. Neciaa epytia fiepuo0we mama 

Y cayliajy xpoma pamiarma je npaxmtmo narnyxo nomepexa plecxo, gox cy 
jegmema Mo.14 W xx,gparnmosam ammo cna6xje. Cynpomo csojxM axano-
rxjama, xpomaroulopKg je Bpao jaxo oxcimaixtoxo cpegcrBo. 2-34  

Rao uno je neh paimje nomenyro og je,runbema HIDICHX HanansocTH no-
cmarpamix enemeHaTa, crnapHH npanrwinn analtaj HMajy carao jembeiba Tp0- 
Ba.TIeHTHOT xpoma. accuo xpodua (0.202) JIIIICO ce crnapa HenocpegHam mebyco6- 

gejcrnom enemeHaTa, jep rips ncapemy npaxa meranHor xpoma Ha Haagyxy 
OH eReprxtmo caropena npema jenHaqHHH: 

4Cr 302  = 2Cr203  + 546 xtra.a 

ORcHg xpoma je Telaxgrorubana, TamHo-3eneHa maTepHja #  xoja je Hepa-
crsopHa He camo y nom Bell xx y xiacentniama: 36or al* mammaHe 6oje H 
Benme nocrojaHocm npema paantrurnim aTmootepcxnm yrkinajHma, OH je 143- 
HaHpegaH marepHjan 3a cnpanmawe yibawax 6oja („xpomo-no 3eneHo"). Ram 
Cr2O3  Taxo H ogronapajyhe Lberose coati o6HqHo ce go6njajy, nona3ehH He og 
merana, nek Og jegmsema mecronaneHTHor xpoma. 35.36  

Og xpomHcorm (c EaTjoHom CO+) y npaxcH ce Hajmernhe cycpeheMo c 
xpomonom cruncom, TamHo-n.y6Hqacrxm xpHcraninim jegmBemem cacraHa R 2SO4 . Cr2 (SO4)3  • 24H20-. ,Lkejernom NH4OH Ha 'berms pacrHop mom ce go6HTH 
CHBO-ILTIaBH, y HogH Talmo pacrnopHH xxgpoxcHg xpoma [Cr(OH) 3]. OBaj Hma 
npno jacHo H3pancem a M cp orepHH RapaKrep. C knicelaniama gaje xpoma 
coax, a npH gejerny jai= anxanHja — coax xpomacule ICHMJUIlle [HCrO2  Tj. Cr(OH)3—H20] c aHjoHom Cr02 ', HaanaHe xpasualti.uta. HanpHmep: 

Cr(OH)3  3HC1 = CrC13  3H20 
Cr(OH)3  + KOH = KCrO2  2H20 

Ha Taj HalTHH 3a pacrnopenx geo xpommaggpoxcnna nocroje HcronpemeHo 
one panHorence: 

Cr"• 	30H' z.).: Cr(OH) 3  -=112Cr03 1-(---t HCrO2  + H2O .7)._ II• Cr0'2  + H2O 
,L1ogasamem xxcenHHa (H. ) oHe panHoTeme ce nomepajy plum, gogancom 6a3a 
(OH') ygecHo. Calla no ce6H enewrponknuma gllcoimjanHja Cr(OH)3  H y jeg-HOM H y gpyrom Hpasny HHje nennxa; HOU1143 cy H 6a3He, a Hapoturro xEcene oco-
6HHe xpomHxHgpoxc:Hga gocra cna6o H3pameHe. Y Beall C THM COJIH TponanenTHor 
xpoma nognency y pacrnopHma 3HaTHOj ximponH3H, a pacrnopm xpomuTH y OT-
cycrsy BHInKa amannja ,npaxTutnio ce noTnyHo xinkponH3yjy. • 

,I1ox ce y HHcenoj cpegHHH jegrm,ema mecronaneHTHor xpoma naxo pew-
xyjy go nog THM ycnonlima HajnocrojaHH* COJIH Cr",••• y6a3Hoj cpegHHH 
je o6paTHo: xpomHTH ce npno naxo oxcHgH HI y go xpomaTa cno6oginfm 
xanoreHHma, BogoHnxnepoxcHgom HTg. Heal( nog gejcrHom xHceoffaxa 113 na3- 
Xtrca oxcHganHja ce He gemana. 37-47  

YnopebyjyhH oco6HHe cymnopa H enemeHaTa o6ejy ogronapajyhmx nogrpyna 
wawa ce noTnyHa carnacHocr excnepHmewramnix pe3ynraTa ca 3axTemma Teo-
prije o enexTpoHomm aHanorHjama: y jegHmen,kma B H in e saneHTHocTH axa 
norlija cymnopa c enemeHTHma nogrpyne xpoma jape je H3panceHa Hero ca cene- 
HOM H TenypoM; HaTIpOTHB Hog jegnmema H H e BaJIMTHOCTH TIOCTO* TIOT-
nyHa aHanorHja y HH3y S—Se—Te, gox xpom H gpyrn mnaHom lbergne nogrpyne 
ry6e malty cnntmocr ca cymnopom. 

AoHcm, micermHe H2E04  no3HaTe cy 3a cite enemorre o Rojama cmo cag 
TOBOWIJM, ,7101C je Bel THII — H2E207  — TIO3HaT canto 1CO314 cymnopa H maasoBa nogrpyne xpoma. Jegniseksa Tama E08C12  KapaxTeplicmtnut 3a cymnop H t1.11aHOBC 
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5. lloozpyria xpaila 	 251 

nojrpyne xpoma, He nocroje Hog =ma x Tenypa. Hcro TaHo HHje no3HaT Se03, 
aHanoraH cymnopTpHoHcHny, metymm, oJrosapajyhH maw' xpoMa H eneme- 
Ban KojH 3a HAIM gona3e, go6po cy riporieHH, 

C gpyre crpaHe sa S, Se H Te MHO HapawrepHcrwma jenHEHerba c nonona- 
Ham EH2  He nocroje y nogrpyrni xpoMa. Hcro Taxo cy meby co6oM CHIPHIH °RCMP! 

E02 KO,H S; Se H Te Hao H mice.Tinne Hoje on ffiHx nocrajy H2E03  nox cy Hon ene- 
meHara nonrpyne xpoMa oAroBapajytai 01(mM' Aocra xxepnui H HMajy mop) 
6a3HH HapaHTep. 

gonyna 

1. XpoM je 6Ho oncpuBeH 1797 ma., Mo — 1778 roB., W — 1781 r0A. 
2. IlpH Bo6Hjamy e.nemenora Hogrpyue xpoma, spas je 3aBaltax usBsojsrs %most 

oxcHge. a 614 ce oao nocnwno enyscH ce o6anHo °slim upoxecHma• Xposu.sr ce cram ca coBom 
y HpHeycrBy loiceoHmica H H3gBojeHH H3 pacrorume Na2CrO4  ce 3aomm pemncyje yramm Bo Cr303. 

Na2WO4, xojil ce Bo6Hja H3 FeWO4  nyTem cminHor Torubeasa ca comm, psalm= ce 
xmcennHom, Hoene nem ce H3gBojeaa H4WO4  3arpeBa cse OR He 'vete y W03. Mons6- 

Beiun ce npertom4 y MoO3  npmerbem Ha Baanyxy. 
3) Kao y caynajy Irsponymara H3 pyga Cr, Mo H W o6Hnuo ce He waxpoajajy quer"( me-

Tann Beh "moose sHcoxonpogeHme nerype ca rBoscbem. Kao nonasnnm marepxjanom 3a Bo6x-
jabe cla epoxpoma (30-60% Cr) cnynal Henocpegno xpomsr. Monn6geHur "cojs ce Byer-
xogHo npeBege y MoO 3  enyncH 3amm 311 Bo6Hjaffie cl" epomon H 6gena (50-75%). 3a 
go6Hjaibe cl" epoBon cl" p a M a (50-80% W) mory myna= Bontbpaourrx cHpootaums y 
maHraHy. 

4) YHocehm y cacraB nenxxa Cr, Mo H W H3Baspeglio ce nonehaBa merosa Tsproaha. Osa-
ICBM ce nenHua npitmelnyjy yrnaBHom 3a Hapagy nyurnamix Him TonoscHmx Hem, °mom= 
Hnona, onpyra n Hemix mauanicaux nenona. OHH cy o6HnHo Hpno Horrojam Taxobe 'Tema pas-
HUM xemnexam yrHgajxma H exopo He ptajy. Beh mane npHMece monH6BeHa (go 0,25%) jaw' 
no6omuiaBajy mexampuce oco6Hue nxBeHor rsoacha. 

5. 'gems< RojH cagpno" 15-18% W, 2,5% Cu H 0,6 — 0,8% C mane ce sarpesaas Bo 
1200° , a ga He H3ry6H og mpgohe. Axo cagpmul mime on 10% Cr, ileums cHOpo NH "um He Oa. 
CTOra or" ibera npaBe, Hanpxmep, noBmopurnte. Jlerypa ca 35% Fe, 60% Cr s 5% Mo op,magje 
ce ornopHo"uhy Hpema "cHeenHHama. Jona mule je TO H3pmeHo Hog nerypa Mo ea W, itoje mory 
y mHoro enynajeBa ga 3aMeHe Pt. Jlerypa W c Al („napaHHHjym") ynorpe6nsasa ce ups Napa= 
ayromo6Hnowx H aBHOHCHHX moropa. • 

6) Ilopeg Toro urro ce gogaje enelmjanuam sperama =lemma, xpom ce yuOTpe6maBa 3a 
npexpHBane meTanlinx npeAmera, nHja Honpmpula mopa imam Hena(H ourop Ha a6an,e (Ka-
J1146pll H T.CJI.). (Immo x p o M o B a H. e HprnH ce o6wmo ejleHTIMPIHIMI 
Hyrem, npn nerdy neon,Hua HaHememix rrpennarca xpoMa He npenam 0,005.m. 
Merajum monn6neH HpHmelbyje ce yrnaBHom y mulycrpHjil sa eneurpo-Baxy-
yme. IlpH H3par4 enexTpw-unix exjannua og "bera o6HnHo ce Hapabyjy ee3e 
3a yafeapeue aua7u. 

7) Homo ce Bombpam OA cBax merana Hakre>xe Tom" H HajTence Ham-
palm, OH je Bpno nogecaH 3a 03pagy Hum 3a enewrpIrme cHjanHge, sarpe-
MUM crutpana 3a enexrpHnHe nets, Hamann:Ana HaH3Memc'iHe crpyje (T3B. 

xeHorporia) H aunutaxoga jalaut pemareHermx Heim. Bontpam HMa orpomaa 
3Hanaj Taxobe H 3a H3paBy H3y3erHo aspgrnt nerypa, xoje ce ynorpe6masajy 
3a BpxoBe Honcena, 6yprHja 

8) Enexrpwate 'ramie gamic cy mama) cpencuto HenrranHor ocneme-
m.a. 3a noBehame HoecinutHjewra HAntoBor xopncHor BejerBa TemsepaTypa 
yeHjama HUTH rpe6a "'a 6yge urro je moryhe Beha (nourro je orroBame eBerno-
crx ycHjaHor Term npoHopuHoHanHo nemprom creneHy rberoBe anconyme 
aemneparype). Rog caBpemeHxx enexrpmumx namnx ycHjama HHT Hma Temne-
parypy OA oxo 2.600° , taro je moryhe canto 3axBan,yjyhE H3y3eamo Teluxoj 
rorubHBoc-rH H HenapamBocn" Bond:Tama. Caercoa npox3somba enewrpHnHatx 
"mourn panyHa ce Ha mrinHjapne Homarka. 	 C.11. 163. C.xe- 

9)Pag IceHoxpoHexor Henpasmana (en. 163) Rojki lia- ma  Hcii___OTp0Ha 

=am umpoHy npumerty y npaHcH, nacHnna . ce Ha OCO6HHH BeoMa yrpejamx 
merana, Ba Hcnynrrajy enexxpoHe. Kenowcal je go6po eStucyxcaH mammal 
6anoH, Rojo cagpscx Bse enexrpoge: jesay y o6nHxy =pane og sontivama (A) Apyry y 
o6nuicy nnonuae (E). Axo ce 'man map= c yntapeHom (noMohy 3ace6Hor HaBopa crpyje) 
ampanom yx.taynU y xono HaiismeHHnHe crpyje, ouga, alto je =pans Heramsaa, enearrposs 
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252 	 VIII. rleciaa zpyais ii,:puoduoz cuariema 

c me npena3e Ha ,upyry enexTpolty; mpg qemy Co y Hony nojamyje crpyja. Hanpoima, 'am* 
=Tana HosHnuma, mime - How ocraje oTHopeuo. Tams ce sa gem Bpeme COMO 70101 
apyje He Mema, Tj. off HaHsmeHmme crpyje nocrare jemochownena (NM Tatmeje, nynsHpa-
jyha jegrtocamcnant erpyja). rnamici npernyhento xenorpona npena °cram% ncnpannamana 
crpyje je y Tome mTo ce nomohy Hera mory ycatepasarn apyje !pito mcomor nanona. 

10) Cyneprapne nerype („no6enur" n C11.) canpmce o6unno 80-85% W, 7-13% Co 
st 5-7% C. OHe at no6njaiy meronom T3B. roteTazyprkje np a x on a. Cymnma one 
meroge mamma ce Ha maperay no cnenen.a. npeconane. oscine arpautenmx nonasmix marpnja 
(mamma ce one mexannntot o6pahyjy y ycnjanoM ,Cratay). 

11) rOnlannba CHETC1Ga HP0H3BOnfba (6C3 CCCP-a) xpomonax pyna H3HOCHOHO I asm..0. 
Monti6nea a sonclwam ce no6njajy Bek mann) man& -7 kanpnmep no 30 tom. ul. 

12) lipncycrno rparona monn6nena y setuanuiry awnena na je neoroconno sa mopanunnt 
pa3soj oprannsama pacrmaa. Haponliro ce ono onnocm na nopopmuy nerrannosa. Y Best c ram 
yrnpheno je na cyntimna 1C0aHILHHa monn6nena y tpaitm porare crone Hal3KBH cromanna o6osiemat. 

13) Y nanoncitom peny xpom ce nanasi4 tramehy Zn m Fe, mehyrnm, pier y xns iy HC1, 
meran ce Behe oAmaz pacrnoparn. OBO je ycnonmeno nplio ratuckm (na saro Ix nenpnaternnm), 
a= Elmo nnpermat c-nojem XCMHCKH cna6o aRTHBHOr 'mama (Cr202), mojn ce Ham= Ha nom-- 
Hawk m xoja cnpenana na 1(aiCe.11HHa iiejcTsyje Ha meran. OBaj oxcart ce pacatapa y HC1 npn 
sarpenatay, a 'time ce ymnoturrn npocm crpyramem nonpunnte noron3heize y rennocr. 
Ha Bawxy ce:nnax HOHOBO ycnocraalba raerona 4am:war.. Ha raj HaziHH, xpom ce Ha Basnytcy 
yerna p H oxcaggate, ups' x T H n H o je nax ona oxcansuntja nenpnaterna, nOIXITO Ca0j 
mama myna meran ;tamer pacnanan.a. Ca crsaptutem mantle sammine noxoicxue y Balm 
je HaCHBROCT xpoma npema asornoj Patcenumm (it npyrnm oxcnnaunonmm. cpenammma). 

14) Tonnora crnapanat ns enemenara pacre y 'may Cr03  (148 mesa) — Mo02  (180 Kim) 
—W0 3(200 lacan). HpH sarpenatay monm6netrpnoicatna (T.T. 795 ° , T.H. 11550) OH nOnOrni. 
Tpiioxccr Bonclopama npn sarpamnby cy6smatame (r.cy6n. 1357 °), re ce lberoBa remneparypa 
ronmetaa (1473) monce Onpentirm can° no npirrnacom. 

15) PaCTBOIMHBOCT M003 H WO2  y aOnit H3HOCH 0,4 %mt. 0,02 *IA. BOacklaMOBa HHCC- 
Malta je nosuar y jina o6snitta — 6e,att H mgr. npmi ce T83101E31 mehyco6nnm nejcrnom pacrnopa 

coax Boncitpamone xmcentme H pas6nanceite jaxe !mentor Ha 
mann°, npyra — c jannivi xonnarrponaanm xmcenpniama npm 

/4 	 sarpenamy. Ulnae nocrojann 6eim 06JIHK nocretieno npenasm y 
myrn. lipmt 	%MX je gsrnena mammal( pactsop npomen- 

ll 	0, 	Janitor manna (W03  x H20), npyrm 	or peheno xemmoto 
jentuaeme (H,WO, - H20). 

16) 3a no6Hjazi.e nitxpomara narpmjyma npmponum xpo-
MHT ce y cram= Ca conom H xpentaamom nonnprana jamon 
oxcnnannonom naapemy. Him TOM' ce. -cutapa Na2Cr04, xojH ce 
H3B-Tlaxill BOnOM H apenogit y anXpOnaT HOHITO ce 3aHHCCJIH 

4 	 pacrnopom cymnopne 'mice:mute. .1111xpomar icanmjyma no6nja ce 
o6ikrio ABOTOOM H3MCHOM Na2CX207 c KC1 arra R2SO4- 

17) Wapeibe 6esnonnor Na2Cr20, (T.T. 320°) Hanag- 400° 
 npaheno je rep:wawa pasnarmem no jegmatnunt. 

4Na2Cr0,2  2Cr202  + 302 . KanHjylannXpOnaT' (T.T. 398°) 
pasnance ce ananonto, camo Ha /3/MIHM remneparypama. Xpo-
maim narpnjyma H xanmjyma Tone ce na 790 °  Onn. 968°11. 3HRTHO• 
mime °A Ammonia= PacTsopibmiocr • OBHX npyrax Co.= no-
nasal's je .C.H. 164. 

18) Alto Manny Ha 1(OHC37 HIM carpi:vanity Xp0MaTH H AIDEPOMaTH nsasmajy nanpamcaj, 
a Henan H cinapame nmpena. rpannnito Aonyurrem RAMOS cajlpmaj y Basnyxy nagycrpmatmx 
npocropmja H3HOCH 0,0001 au/n. 

19) Xpoama rarcennna (Ki  = 2 10-4  a K3 = 3 • 10-7) stump je cna6Hja on nmcponne 
(K2  = 2 • 10-2). Oita je najnpocrnjm npercramtmc T3B. umloAuxucenuna onmre 400pmy.ne 
x H2O • y E02  (rae je y > x) xoje, cy nosnare y may nAcconmx corm. HopeH AlorpomaTii = 
= 1, y = 2) no6njeint cy rpmxpomarn (x = 1, y = 3) 11,TeTpaxpomaTH (x = 1, y = 4). Crnapa-
pame CJIHIMHX H cnoucemijiix H 3 0 n OnHCOOH napoxurro je map:umpiring= 3a mons6- 
.1Tex H Bomb/3am. 

20) rptunsnim Tim nsononnxncenmna (y = cc) je ogronapajyhm cno6onaa 
OA jeximell,a no* onne ei12,112iYI  MoO3  H WO3  crnapajy ce nenocpeAmo npH ntapemy merana Ha 
Basnyxy. Hrnm!acmm xpincrzunt Cr02  ce nstrajajy npn crajarby mane ne.cernponenraor pa-
crnopa K2Cr20, c iconneurposanom H2SO4  (4 : 1 no sanpeaunnt). Xnahmem sacnthenora sox-
nor pacatopa Cr0 2  nory ce no6nm pynomacro upnetnt xpncranm xpoawe xmcentme. 

21) Kao nponyxre nesnimanne penywntje msononnconm Rona:Tama rpe6a catarparn ran. 
n n tit pamone 6p o H 3 e. One xmajy npomeatainnt cacran, npn6ammato Emmen on- 

Na3Cr04 

ivro 

Iticrso 

zo 48 se is sr 
Cn. 164. PacrnopHantocr 
xpomwra H 6mxpomara (Axon 

na Jump H20) 
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§ 5. Iloorpytia xpoMa 
	 253 

mom cbopmwrom M20 • W205  • x WO3  (rne x o6Htuto Hma spenHocr og 2 go 6). To cy marepHje 
xoje Ammo xpHcranHuty, HMajy jax =mum cjaj s meranny enexTponposonzmsoc-r. 3aBHcBO 
on ycnoHa penputHje 6oja mom 6HTH pa3nHtu3ra ()Kra, nnasa, upseHa mg) npx mem je oHa 
o6HIcH0 BeoMa nena. CTora 36or Hentme nocrojagocrH Boncbpamostuc 6poHsa y onHocy Ha.cnomHe 
yrntraje oHe ce mory HcicopHcrHTH y rutrorcrpHjH mccolcoxsantirenunc THnorpacbcxxx 6oja. 

22) On najenuairdx cnyttajesa Henme oncturaugoHe atansHocr ruecroBanetrmor xpoma 
Tpe6a nomeHyTH nejerno gHxpomaTa na jaccy cosy tuccenculy npema jenHamum: K 2Cr20., + 14 

HC1 = 2KC1 2CrC12  + 3C12  + 7H20. 
OBa peatatgja je 3aTO turrepecanma urro Hge camo n p H 3arpesa% y, 

H 

3ro4Ha je 3a no6njube xnopa y mathxm xonHincHaftsa, jep npetutgatbem 3arpeHatba npecTaje H 

pamacjarbe rata. 
Aejc-natom spno•jaxux penytautonsx cpencraria jegmbetba CrVI mory ce ga ce peny 

kyjy y HeyrpanHaj H gat( y cna6o anxtuumj cpennicH. Tax°, HanpHmep, Hge Hp{ 3arpuby 
3a 

aHanirrmucy xemHjy sancHa peatuntja ca amoHHjym-cynclutnom: 2K 2Cr04  3(NH4)2S 81-40 

2Cr(OH)2  + 3S + 4KOH 6NH4OH. 

23) Cynpanto xpomy, ruecroBanenTHH Mo HWHy saccenoj cpentuut mory 60TH pegy-
xosam camo j a K s M pegyturnomm cpencrsHma. HarrpHmep, up' nejcrsy Honomma y Hamm-
THom crarby•uponec sure c nocrymuns crsapatbem xapaxTepticrtrwo o6ojemtx jentubma 

HHHC•X 

=nem oxcHnartHje. 

24) 3a me enemenre nog•pyne xpoma xapaxrepHcrtriHo je crHapatue iiepoiccuamux jena-

lbCfba AejcrBom H202 . Rog camora xpoMa nopeg nnasor nepoxcHna Cr°, Homan cy 
tw 

 Ta-

xorje H conic n e p HcenaHa cacrasa HCr0 6  (aim H2Cr2012) H H3CrOs . PesynTaTH o-

rigs:alba xemmcmix H marHeTHHx oco6HHa °mix jegmbeTsa (anti 6e3 onpetHsarba UIIbaXO8IIX mo-
Aexyncicxx =lama) rosope y npH.nor oatuc crpywrypuux cbopmyna: 

CI 	0 4 	
0-0 	0-0 

H—O—Cr-0-0—Cr- -H O 	0, Cr, 
 

I ;--0— 0—H I NCr/ I 	
N/ 	N/ 

6/  II \ 
0 	 /\ 	/\ 	0/ 0-0—H 

0-0 0-0 

Ha raj Hamm saneHTHocr xpoma y o6e neptcHcenHHe pa3nHlurra je. COBH apse on OBHX 'mem= 

o6Hluto cy .o6ojeHe nnaso — conic gpyre — npseHo. 3asEcHo og ycnosa nocrajy jenHe- Hall 

gpyre. Taxo, nancnr.HsHm nonasame 30%-nor H 202  Ha 0°  pacxnahenom pacrsopy K 2Cr207  mory 

ce no6HTH rucasomy6Hgacrit xpiccrann cacrasa KCr0 8  • H2O, }co* ce cnopo pa3nancy ink Ha 

o6Htmoj TemnepaTypH. MocortpHom xpitcrans cacrasa K 3CrO8  mory ce Ao6liirx nejarsom 30%-or 

H202 Ha pacraop K2Cr04  Ho,* CaAPHH BeRHHH_BHUlaK KOH. Hog o6srcuutm ycnosHma nom cy 

HOCTOjaHH H 6p3o ce (CHCIDIO3HBH0) paanamy Tex MAMA 170° . Y HoneHom pacrsopy CBa cy ne-

poiccHruca jegmbetba xpoMa HenocTojaHa, H 6p3o ce pasnancy H3gsajajytut cutceottnx H crimps-
jyhtt joHe CrO,' (y anicanHoj cpenHHH) Ham Cr.- (y patcenoj). Heurro nocrojamtjH je rcepox-
cHn xpoMa y eTapcxom pacrHopy. Peasatuja iseroHor crsaparcsa Hcicopturrhyje ce sa noxamsathe 

xpoMa. 
25) IlepoicautHa jentmetba Mons  6 g e H a H Bon  (b p a m a onroHapajy macros:Ho 

nary M2E0x, rge x MO= Xla ce melba on 5 go 8. Can ce oHH H3soge on wecrosanennutx eneme-
HaTa H cagynce y saccenscHocom pancucany on 1-4 nepoxcligne rpyne —0-0—, xoje saMe-
ibyjy nojenme aTome Facceolunca. HaupHmCp, wseHH Na 2MoO, monce ce no6HTH nejcrHom 

30%-Hor H202  Ha 3acmiteH pacrsop Na2Mo04  Ha 0°. Os° je,rnmetbe upH 3arpesatby jam excruto-
nyje, Ha co6Hoj max TemneparypH nonaxo ornyurra xHceonHx, npena3ehH y ncyr Na 2Mo08. 

Osaj ce paanance c excruto3Hjom Tes Rana ce 3arpesa go 200 ° . Y Hogenom pacrsopy am ce nepox-
canna jerumema monrc6gena H Ho ncbpama 6psce cunt cnopHje pa3nalicy H3nsajajyhm turceolnuc. 

26) Ocum npoH3sona aameHe o 6 a xfinpoxcHna xnopom y xpoMnoj }accentual — xpo-

suuncnopHna •  — no3HaTa je (y o6nHxy cons) aHanorsa xnopcyncboHocoj xmcentont jenHo6asHa 

.3cnopxpaccua tuccensHa cacrasa Cr0 2(OH)C1. lbeHe CORK crsapajy ce nejarsost murex iconsourea 

xorarearporraHe HC1 Ha xpomare. Y jaxoj salcenoj cpentuut OHH story na ce npexpucrananry, 

a rrpH gpyrHm ycnosHma pa3nancy ce Honom, Hanplimep, no pecuutHjs: KCrO 2C1 + H2O = 

----- KC1 + H3Cr04. Jegmbena no* cy aHanorna xnopxpostarHsta no3HaTa cy a ca npyritst xa- 

J1Prellama, 
27) .0n jegmbetba.npyritx xanoreHa lc* cy cnwera xposucrucnopmny (T.T. —97 ° , T.H. 117°) 

ca xpomom cy no3HaTH CrO 2F2  H CrO2Br2 . XpomancbayopHrt monce na ce no6Hje nejcrHost cbayopa 

Ha Cs02t12  Ha 200° . To je mptcH rac, xojH rrpH xnatexby npena3H y Hcnaprame mpico-upseHe 

xpgcrane. OH 
cnowraHo npenasH y ripmaso-6eny nonHmepHy monacinucanajy, xoja ce TOUSS Tex 

Ha OHO 200° . XPOMHJI6PMOI P13
aPa ce nejcrHom mums Texutora 6pomosonomuca Ha CrO 2C12. 

lberoso ii3nsajaHse y xmcrost =may no cam HHje ycneno. 
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MOAli6Aell H 136114)pant rpage c clogyopom H xgopoM H ACJIHMHWO c 6pomomjCAHHAnba =Tam He canto EA; HO H IDX2. Kao npmmep gory AA nocnymm,gyr H gax6 HMarkiblis WO2C12  xojH ce TOEEH Ha 266°  H names WOC1, (T.T. 209°  T.R. 232°). C ogivoapajyttant nano- reHungma Helm jewtosaitenTHex mem= OH!' naXo cisapaly Aso* jegmbeiba yrgasHom Tana E0,X2  • 2MX H E0X4 • MX. gejasom SOa X0)13 je paCrsopen y cynclaypunX.nopugy,  CrO2C12, MoO2C12  Hint WC1, gO6HseHn cy ca csa TpH enemewra nonrpyne xponta oxcatcys-(Dana onurre (1)opmyne EO(S0,)2 . OBa ce, jegmbetba ogmax paanagg somm. 
28) llpoH3Hogra, HacranH nonlyHom 3ameHom xliceolnum y TpHoxcHgnma.'E0 3  xtutore-HHma, 1103HaTH cy canto ca Mo H W. CD nyopHAH OBBX euemeHara nocrajy Henocpensunt 

gejersom ebnyopa H cynporHo SF„ one cy items peas:moue maTepHje. MoF, (T.T. 18 °, T.x. 35°) H WF, (T.T. 2°, T.x. 18°) cy 6e36ojHe, =CO Tomb:use H seoma Hcnapmuse marepHje. Hanpuntep, 6e3 o63Hpa Ha OrpontHy monexyncxy Tegonly 	(mop° 300) je no o6truntra ycnoattma ra- coign. Hwrepecatruto je Aa cy IberosH pac-rsom y mitorxm opraticsum jeautheamma HirremusHo Ojem2.t. ITocmaTpaHH clin m yopagH ce ga paanamy BOOM H rpaje oxoulutyopHge EOF, H 2F 
29) Jegumerba c gpyrnm xanoreuHma THILa EX, no3xaxa cy canto ca _sombpamom. TaMno-

tt 
	WC1„ (T.T. 284° , T.x. 337°) nocraje Henocpexto H3 caning enenieuirra 'npit 3arpesamy 

Hma crpyxTypy npasHnHora owraegpa c sombpamom y Harrpy [d(WCI) = 2,24 A]. OH ce sumo pacrsapa y anicoxony H erpy; Ha xnagHo je npawnsuto HepacrsopmHs y BO H, arm ra osa npu 
3arperunsy .naxo pasgame, npu twiny nocraThr WOC1 4. WO2C12. Camille oco6mte Ithia HMSO-upH WEr,. 

30) C y n 4:1) H A  H Rojit ograHapajy mamma E0 3, no3HaTH cy .canto ca monH6gesom. H HOJI4)P3MOM• nponyurramem cymnopsogoma Ewa pacrsope mong6gaTa .11 somppantaTa 
cymnop nocreneHo 3ametbyje unceonHic rpa)ehn jeginbetba no pegy, itanputtep: 

K2WO, 	K2WSO2  • H2O K2WS202  • H20 KaWS20 • }-120 	K2WS, 6e36ojaH 	scyhuacr 	 HgT 	 myr 	Hapturuacr 

THOCORH RojH orwonapajy CHHM OBHM THEOSHAla gam ce pacrsapajy y Hogit. 3aro ce He o6pa3yje Hmaxas Tailor mut nponyurrarby H2S. AIM axo ce pacTnop jaxo 3axHcens, nomeHyra ce jegmbema pacnarajy cxemit Hanpruaep: K 2ES, 2HC1 = ES, H2S 2KC1. Y sogH HpaKTHt1H0 Hepacrsopm MoS2  H WS5  ingsajajy ce npit TOM xao TamHo-mplut Tano3H. 06a cyn- ina ce gam  CH may sarperuubem Ha sa3gygy, Hp! Hutpeiby, nax, y orcycrs xHceoluma 
ornyurrajy cymuop H npena3e y cyncl)Hge ES2. 	

y 	,  
31) lipoygena jentubetba !ter osageHTURx Oxman= pasmcrrperte nogrpyne 

cpasmepso Racy MHoro6pojaa. Bombparanewraxgopug maim ce AO6HT'HHOHOHHOM ,r4eCnunumjom WCI, y cTPAH E0,40KaKa, MOJI_H6,getmarrasnom — 	 r.ipaxa mogH6gesta y crpyjnt mops. H WC12  (T.T. 248°, T.K. 276G) H MOC15  (T.T. 194 , T.K. 2 ) cy 3ineffigiCTO-11pHe !mu-crame maTeme. Tycnnia H,BXOBHX naps ogroaapa clapatyna EC1 5. 3a sombpard je trimmer =- Robe mpxo-my6truters WBri  (T.T; 276°, T.R. 333°). aaHRKTb11130 je ga MoC1, npawnitnat He npo-
sown enewrpHmHy cTpyjy He cam. y Inaperom Hero H y pacrorubeHom =my. OrpyxTypa thercisor mamm 

A
y= ogrosapa Tpoyrnacroj 6Huspanutge at aromom meunt6getta y wimpy [d(MoC1) = 2,27 ) 
BO OM ce WC15  H MoC1, paagaucy no cxemH: EC1, ± H2O = E0C12  2HC1. Hapo-TBITO 6ypHO Teme peaRmja y cnytutjy MoC12 . IlpH Hcrospeateuom npitcycisy x.noptunt Hems jengonanesnutx men= y pacvsopy H3 taint mory ga ce Hagsoje senate gHojHe 031111, HanpHntep, WOC12  • 2KC1 H MO0C15  • 2KC1. Ilpowsogu EOX, • 2MX ROja oArosapajy ToMe THHY no-Mani cy Taxolje ca MoOF„ Mo013r, H CrOC13  xojH Huey Ho6Hjeatt y cgo6oA;Hom ("rimy. 
,gejcrsom amonnaxa Ha pacrHope jegtubeza nerosagewntor mons6gena cnaapa ce onao-

mpx Tanor MoO(OH)„. Axo ce OH atupesa y crpyju yrubeagnoxcHga mome ga ce go6uje Jay6H-lutero-upa Mo205 . IlosHaT je Taxo4e Mo2S,, gox npmcycrso 8H3.11011111% jeAmbeHA soncbpant Hide ycnutoruberto. Aerranurana oxcHgapaja BHIUHX OKCH.43 MOH W Bogs crsapamy ILTIABHX nporemara rrpomeHnzutor npocexwor cacrasa Hantehy E0 3  H . E20,, Moryhe je ga je Cr20, maim HwrepmeinajapHE npogyET npH repnurixont pacnagamy Cr0 2 .1locroje Tam* 3Haist o nocrajamy moms HenocTojaHor CrF,. 
32) On ITp0H3B0,43 Taer soposa get' T H H x enemesara 38 CM 'mom romm a. je xagpar gnoxcHga. OH ce crsapa peatantjom manteby H 2CrO, Cr(OH)2 ; To je y Rom Tema, pacrsopaH ntpx npax. Moryhe je y crsapaocrH 	je.gmbenie Tpe6a camps= xao (Cr0) 2  CrO, • aq. Se3son00° sn gnoxcHg xpoMa mace ga ce go6Hje, Harnega, sarpeHamem Cr(OH), Ha ma-gyxy (He Haman 4). 

O' cn ,rat XpOMOBHX aHanorntja — mpxo-my6Hqacr 114°0 2  mpa WO, — crsapajy ce Rao 
rurrepmegHjapHR nponssogH spa TaajamHom gejcray onrosapajyhm men= at turceoliaxa g mor7 
ga ce go6Hjy Taxolje onpe3Hom pegyxmajom mato= 13HW= OKCHA3 MOO sogomixom. Onx cy 
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Hepacrsopm y swat, Rmajy cna6o 6a3HH xapawrep H lam sarpeinaby Ha sawn Junco 

upenase y ogrosapajylie TpxolccHge. Mo0 2, xojH ce Tem° pacrsapa y lame-mamma, gocra go6po , 

 nposogn enexTpxxory crpyjy. 
33) Og =MOTH= no cacTaBy CHBHX C y .11 4  11 g  a MoS2 cpebe ce y npHpoge H Hamm 

je monH6geHosa pyga. Boncppamp;Hcyncinig (WS 2) monce ga ce go6Hje Henocpegitum gejcrsom 
enemeHarra npH 3arpesaasy. 06a cyntnEga cy y Bonn HepacrsopHa H npema Eboj rarrnyHo nocTo-
jam. 11pH Hcapelby Ha sa3gyxy cam nano caropesajy H gajy ogrogapajyhe TpHoxcage. Mo x6 
genzwcynctant ce npHmexbyje Kaman xao mama° 3a cPproaproHe mannnicxe genose, xojH page 
nog nottehamEm IlpHTHCHOM. 

34) Og conx xoje ogrosapajy gnoxcagnma E02  ca xpomom 140611BCH je canto CrF4, Hong 

ce crsapa gejcrsom cpayopa Ha 400-500 °  Ha Cr HJ114 CrF„ Osa maTepHja je npHmerao mcnap-

mama Belt na 150° , pacnnwrayje ce Ha snamalom Haanyxy H HarpH3a cram°. llosHar je Tanobe 
ogrosapajyhe gHojHo jegmbeibe cacrasa CrF 4 -2KF. Y3ajamaxm gejcrsom CrC13  H xnopa Ha 

700°  nom= go crHapalba CrCl„ Ho* je nocrojaH canto y racosErroj (Dam. 
3a Mo H W nporienH cy yrnasHom XJ10pHAH. Kao pe3yarar peanusje mmeby Mo0 2  xt 

xnopa crimps ce npu 3arpeamy Nip( MoC14  HojH nano cy6nEmEnne y o6nexy myna naps, Ha-

BpOTHB, cHso-mpin WC14  Raja HcnapJIHB. ibeTOBH XpHCTa1111 MOTy ce ,1106HTH jalCHM 3atpeaameM 

napa WC16  y crpyjH sogomma. OHH cy BeoMa xHrpocxornni H sogom ce paanawy. AHanorHa esoj-
crEsa Hma uPH WJ4, .401C upsemacro-mpx WF4  npeaa Boni( je 3HaTHo nocrojaHH4E. Peararmjora 

H3meby W02 H .  HF Ha 500°  mome ga ce go6Hje CHB 11 xeraHcxx semi HEEeprau °Kai- 

(1111Y0PHA WOF2 . 
35) Y na6opaTopHjH °Rota xpoma (T.T. 2275 °  no npwrxcxom) worm° ce gothaja pa3nars-

mem amormjymmxpomara. Pealunija notuame 3arpesansem Ho ga.Tae Tetra calla uo jegliaxanni: 
(N114)2Cr20, = Cr203  + N2 ± 41120 + 123 ;man. AmomriYmnArxpomaT moHce ga ce samara 

cinnrom cmenrom o6H=EnHjErx co= — K2Cr202  H NH4C1. 

36) Axo je Hem oxcH,H manna HepacrsopaH y ICHCCJIHHaMa on ce o6xxiHo npesogx y 
pacrsopHa jegmben.a Tonmemem c Ecalcsnm cpegcrsom xoje je norogHo 3a Ty cHpxy• 
Jam) og Taromor je xanHjym nnpocynItaT, xojH ce pacnaga Ha BHCO1CHM TeMnepaiypaMa c =Ha-
jaiaem SO„ xojH gejcrsyje Ha cumin merana, 'vandal c nand ogrosapajytHE cynctliT, Hanpmmep,. 
no pealanijm: Cr 208  31(2S20, = Cr2 (SO4)3  3K2SO4. OxcHg xpoma mome ga ce npesege y 
pacrsopao jegmethe Taxobe Toruaereen ca Na 2CO3  ti lgaNO3  nor nemy ce go6Hje HaTpHjym- 

xpomar. 
37) Og xpomwra, cxopo HCK312r111130 ce cpehemo ca y BOAR Hepacrsoptnna jegmemem 

rHomba, Kao nrro je npErpogHH XpOPAHT [Fe(CTOss)g]. XpOMH CO3H npHmtneyjy ce yrnaHHom 
Rao mows npH 6ojmy Txamma H 3a xpomHo firrasmeme nonce. Betunia minx je go6po pacraopHa 
y sogH. C xemlicxe crpaHe ose cy coax 3ammname, nrro cc 6oja Ib1ia01311X- pacmopa men.a y 
3asmc:Hocru og ycnosa (TeMnepaType pacruopa, %arose xongempannje, xncenocr) wrA.) og 
seneHor go Jay6Htracror. Hanpanep, Ha xnartHo o6Ertnio ce jawisa maim n.y6Htracra 6oja, a npx 
sarpesamy 	3enexa. Taxsa npomeHa 6oje 3asHcx og pa3nHturre xwgparanHje jona 
Y xpncranaom cramy seam conx 	Hraa Jay6HtEacry 6ojy, suni cy Hare no3HaTe y o6e mom- 

cluncagnje. TICAOH01130 Cr(OH)3 113 userosor pacrsopa nog gejersom 6a3a noznme Hog ono 

pH = 5,3. 
38) X p o m H T H xojH ce crsapajy npH pacrHapalby ,Cr(OH)3 y j M 6a3ama =BOAC 

ce He canto og HCrO 2  (K = 9 • 10-i') Ben H opt sogom 6oramnix oft.= xlEgporcorga xpoma. 

Hexe C01111 osora Tiara, Hanpumep 3eneHit Na3Cr02  • 3H20, 6Hne cy H3gsojeHe. Y pacraopy 

one mory ga nocroje camo .y npacycrsy senmor BHunca.6a3e (jaw og 10 n), a xnEcra Boon JIIIIC0 

Enc paaname clognajalbem Tanora Cr(014) 2 . Xpohurni xojH ce go6Hjajy cysnm Einem (Tornambera 

Cr203  c mccEnnEma =Tana) wssoge ce og HCrO2 •no3HaTe cy yrnanHom 3a gsosaneHTHe ?manna. 

Osa jegmbelaa cy y Bonn HepacrEiopHa. 

39) BC3B0111CH x p,o mirxnopHg (CrCla) crsapa ce Henocpegnom pealanijom Hamby 
enemeHara npH sarpesatay. To je npseHo-n.y6Hvacra xpncranua marepHja, Ho* nano cy6nEr-
Panne y crpyjH xnopa. Y Hogg CrC18  (T.T. 1.150°) cam no ce6w je npairrErnio HepacrsoiSan. 

Manic y np0cycrsy TparoBa CrC1 2, Him &Eno xoje gpyre pegyEaurone marepHje pacrsapa ce 
BeoMa 6p3o A ca 3HaTHHM H3gsajohem Tonnare, Ynapasan.e.m go6nseHor pacrsopa mom ga ce 
H3X1B0jH y sortH nano pacrsopaH TamHo-3enenn •xpErcninnH =Apar cacrasa CrC1 3  • 6H20. 

1103HaT je Taxobe H my6ErracTH xpErcranoxwnpar Hcror cacrasa. Og o6a oftura Tamno-3eneart 
je xHgponmosan 3HaTHo jape og my6Hmacror. Ca xnopnaxma immix gpyrHx merana CrC1 8  stoma 

na crsapa xpHcranHe gsotHe CORM, Hanpmmep, ppwagacro-upseH CrC1 3  3KC1. IIo oco6nuaMa 

=nail CrF8  (T. cy6A. 1.200°) BeoMa je 6nx3ax Crel3  xao H ElpH CrBra, you CAL Baja go6Hjen y 

cno6oguom cwey (Maga je Jay6xxiacTH xpncranoxwapar CrJ 3  • 9140 no3HaT). 

40) H H Tpir x p-o at a [Cr(NO3)81 nocraje rips pacrsapausy. Cr(01-1), y 11301310j 

xHcernuni. %arm paCTBOp luta y 6g6Hjesoj csernocrn illiaso-n.y6Rmacry a y npona3noj cser-

nocrx — upsegy 66jy. npH 3arpesamy. OH no3eneHH, anti npH xnabemy npso6Enna 6oja gocra 
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256 	 VIII. Maila tpylia tiepuoduoz cualiema 

ce 6p3o npataa. Cr(NO 3)3  xpncrannwe c pamiltiriTHM 6pojeM maneigna sone paBmcno og ycnOna • 
H3Anajalba. 

• • - • 
41) CTIMMHO xnopagy 6e3sontni c y n cp HT xpoma [Cr2 (SO4)3] pacmapa co y Hogs 

camo mpg HOroHpemeHom npHoyorHy Tparma _6nno, xamitor jaxor pegytcyjyher cpe,rxcrHa. 143 pacrHopa ce .p6Htmo H3gBaja y o6nHxy my6mutcror xpHcranoxxspara Cr 3(SO4)3  18140. rlosnarn cy Taxobe cupomanwHjH Hogom 3enean •HpHcran-  oxxitpara, Hanpxmep„ cri(so,), • 6140. Him aajegtxmoj xpHcramnausjH cyncbaTa xpoma ca cyystarHma Helm jegnoHanearntor. HarjoHa (Na•, K•, NH4*, 'Rb•, Cs•i, T1•) H3gBajajy ce Tasuio-xu6HtiacTH xi:dorms x .p o At 0,13 in c T H n c a xojH ogroHapajy cacrasy: M 2SO4  • Cr2 (SO4)3  • 24H20. OA ibirX HanHjystom mama xoja ce go6po pacTBapa y BOAR (20-25% no o6Hiumm ycnomma) Hana3H nalpoxy,npHmeny 
y Howapcmy H genom y TexornsHoj HH,nycrpHjH. Hopeg •  mince' nosHara'cy aerie= tcpsicranHa jegmbetba Cr 2  (SO4)8  ca.cymnopHom icticentmom cacrasa Cr 2(SO4)8  • HrSOS H Cra(SO4)s  • 3H2SO4, a Taxobe H Hexe C0.311 xoje ce oA IBMC H go6Hjajy. ,t(o0HHeHa cy H Hexa mamma, jegaberba cene-Hose ICHCe.314HP. 

42) C y n 4) H A  H xpoma (Cr2S3) He nocrajy y Hogexmm -parrHopturta, Ho mory Aa ce 140- 6Hjy cystim nyrem, Hanpnmep, nponyinTamem cymnopHogomixa npexo ycHjaHor xxopHga xpOma. 
To je npaa xplicTanHa maTepHja, npaxmlnio nepacrnopna y Hog's, Raja je narano pamtme. 43) BeoMa RapakrepHcrwmo 3a am jegmsetba Crs+-  je crHapatbe gaojH u x con H .-  c a am oHHj a Ho M, a xao npnmep mono ga nocn3iwil my6Huacr CrC13  • 6Nli8. OBa jegmbeiba Cy y 43perom cratby gocra nocrojaHa, a BOOM ce genumnImo pti3nawy,c H3gBa-
jalbem Tanora Cr(OH) 3  no jegHatunm, HanpHmep: CrC1 3 . • 6N1-13  + 6H20 -=4± Cr(OH)81 + + 2NH4OH + 3NH4 C1. HanpoTHH, axo je y parrHopy ripHcYraH HtnnaH aimiumjima H amo-
HHjym-xnopHga paHHoTenca ce ncompa yneHo Tj. Ha crpaRy pacimapaHsa Cr(OH) 3, npH memy nocraje CrC13  • 6Nli3 . Ha HCTH Hatintx 'retie peatawja ca amotmjaxom H ApyrHm comma rpoaa-IleHTHOT xpoMa. 	• 

44) CynpoTHo xpomy 3a Mo H W ulpoeaneuuluo cisme HHje icapaxrepHcrHtnzo H CaMO MaMH 6poj Tam:am jegnmelba je no3HaT. 1.1,pH Mo 203  mono ga ce go6Hje onpealimit pegytansjosi MoO s  Hogomwom, a xao =learn< CHBH Mo2S3 — jam's' Acapelbem (y enexTplatmoj nehH) MoS 2  6e3 npm-cryna Ha3gyxa. HpH 3arpeBaiby MoC1 3  "AO 250 ° y crpyjH Hogotnma crimps ce MoC13 ; To je -TamHo-nplierm xpncrinHa marepHja, HepacrHopHa se -camo y BOAR Be12 HM y COH0j RHCeJIHHH. .AnanoraH no cacratty gpa 6pomxs mono ga ce go6kije gnpeHrHom onTre3om H3 enemeHara, a 'cl)nyopHg iseyco6HHm gejcrHom MoBr3  H HF Ha 600° . XxxopHg rposanewnlor BOJ4paMa y cno-6ogHom cramy HHje H3gHojex H no3HaT je camo y o6nutcy sehelwacro-wymx gEtojmix cowl Tuna 2WC13  • 3MC1 Hanpumep, 2WC13  3KC1. Ogronapajyhe gHojne conk' 6Ene cy go6Hjese ca MoC13 , MoBr3  H MoFs . Rao npHmep story ga tocnywe ixptieHH MoC1 3  • 3KC1 H n.y6Hmitcr MoF3  KF • H20. 
45) XpomoxnopHs. (CrC1 2) Rojn ogrosapa deoecznelauaiom xpomy crimps ce AejcrBom coHe xncemme Ha meTan y aTmoccpepH B0,301111101. Mono Taw* ga ce go6Hje • ncapethem mera.nHor xpoma y CTpyjH racormTe HC1 	,pegytaxijom CrCI 3  Hogomwom Ha TeMnepaTypaMa og OKO 600° . Bemonm CrC12  je 6e36ojaa tipHaranHa marepHja (T.T. 824 °), HpnO xnrpocHonHa H pacrHapa 

ce y Bonn 6ojehH pacmop rony6Hje rinanom 6ojom. H3 oHor xpowoulopwr mono ja ce 113,E330jH y o6nHxy IITIaBOT xpHeranoxHgpara CrClr  • 4H20, HojH H3Hag 38°  nperm3H y H3oxsepaH 3eneH .  o6aHx, a Ha 51°  npenam y rony6Hje-nnaH TinuompaT. 
JoH Cr • je Taxo jaw) pegymwoHo cperxerno, ga mono ga HcrHale.sogoinix no peaxnAH: 

2Cr• +2H• = 2Cr••• ± H2  T . Baxnyumx Ruceomw ra wuco oHc.Hgnnie. 36or Tora ce pacrHop CrC12  y coHoj xxoenHHH Hama); npumemyje y na6oparopHjH 3a arcopluwjy xxceomwa. 
46) CrHapathe upHeHor xpomo-oucuda (CrO) Hp= ce npH naranoj oxcHganHjH Ha Ha3gYxY 

xpoma,•xojH je pacreopeH y maim. OgroHapajyhu }heron xuapaal [Cr(OH)2] H3gsaja ce .y 66nwcy 3xyTor Tanora xojH ce naxo oxougmne, gejorsom 6a3e an pacmop CrC1 2 . XpomoxHgpolong 
Hma 6 a 3 H H icapatcrep,nac tolcemtHamacrHapaogroHapajyhe con"! 	OA H,Hx je HajnocTo- jamilw reintcopacrHopan •xpomo-ageTaT [Cr(CH 3COO)2] Rohl ce xxxsaja y tutgy, upBeHor TaTIOTa gejcmom CH3COONa na jaK pacmop CrCl a . Ca xusomjymcynclnigom OH gaje npH ranor xpo-
stoops:taw — CrS. OA nnanor CrSO 4  7H20 HatogH ce Tarcohe min* ,3aojila co K2SO4  • • CrSO4  • 6H20. Cymm nyrem ()Kapen,em merana y aTmoccilepH xanoreHHogoinnts? go6HtteHn . cy aenen CrF2  (T.T. 1.100°), mylwacrx CrBr2  (T.T. 842°) H upset" CrJ2  (T.T. 795°). Pa3MHMHTO 
og Temxo pacrnopnor cpnyoptiga gpyre Atte cowl ce nalco pacrHapajy y MOAB. 

47) OA jegnmetba aeoeaneuuluux Mo H W no3Hara cy camo xanorena jegmbems. >Kyr MoC12  mono ga ce go6Rje 3arpeHa3.em mosH6geHa y napes cloo3reHa. OH je nplucTutwo ttepacmo-
pan y BOAR, anH Cc pacreapa y amoxony H eTpy, u' memy ce monexyncxa Total= y THM Noma 
puma noxa3ana rpocTpyHom Tj. ogronapa claopmy.xx Mo sCl.. Axo ce4xenyje Ha H. alma-nnjama crimps ce 6a3a cacTaHa [4o3C14](OH)2, og xoje cy go6Hjene CORH Hex= xxcemxtnt.• C gpyre crpaHe ca MosCle  no3HaTa cy agmnoiHa jegt1Holba THna MosCls  2KCI. HapaHnaci 5pomHg grxmanorrnor mon16geHa no cHojum oco6mama ananoratt je x.nopKgy. Ono ce onnocn. seponarno jj xa-MPH jogng.. 	• 
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§ 5. Irodapyaa xpoxa 
	 257 

ITO nogagnma pengrencne anannae Hpnc-rana HOMMICHCHHH jegnmen.waa monsureninor 
ato3n6gena ogronapa caCTSIS MOAn ca cTPYKTYPohl Y HaTjOH [M06X1] 1÷ moms 
=norms cy.pacnopebena no yrnonuma xogice, a swam monn6gena -- ono cpeginia u.enna 
c7pana. 

CHB, na naagyxy nenocrojan WCI, tame FA ce go6nje aarpepaibeat WC", y crpyjn cynor • 
yrmearoloxcHga. To je jam pegyearnono,cpegcrno -n npn gejeray c nogom eneprmnio H3 lbe ma-
PA* racoakrrn HOHOIHHC. 14CT3 caojcrna cy Eapawrepncrmtura H 33 WBr, ox je palm WJ1 y 
xnagnoj Boas npaicnomo neparrnopan, a y spe.noj ce paaname. Kog xanoreiraga WX 1  nosuara 
cy Komnnexcna jegmbefba fa* cy ananorna pannj, pilmorpenum jeginbelbana monn6gena, ana 
cy =am° aunbe nocrojana. 

' 

17 °anent XeWija 
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IX. HETA ITYHA HEPHOJAHOT CHCTEMA 

C o630pom Ha enexrpoHcxe crpywrype H e y-
T p anxxx a r oma osa rpyna ce mome HOMMTH 
Ha nse nonrpyne. Jena ojj 11)1IX o6yxsaTa aacrr, cboallop 
H 'berm:3e aHanorHje, npyra 	saHanHjym If merose 
aHanorHjd. 

HornTo aromS N—Bi 	HMajy y cnoJbmeM cnojy 
no ner enexrpoHa, TO Tpe6a ollexHsarx na he Rog 11,10C 
nocrojarx reHneHnHja, ;la ce OHO cnoj nonyHH 
wren. Me4yrum, oHa mspa 6HTH ,...sa6Hje H3p1ORe114, 
Hero Rog ogrosapajyhmx enemeHara 'um= (0—Po) 
H cegme rpyne, (F—M), xojHma no ocmoenexrpoucxe 
xoHcluirypawje rpe6a canto join Asa HnH jenaH enex- 
✓poll. Y Be.311 C THM Tpe6a OxIeR1113aT11 na HemeranHe 
oco6HHe, HanpHmep, clooccDopa 6ygy H3pasceHe cna6Hje 
Hero Rog cymnopa H xnopa. C gpyre crpaHe orny-
Hiram& enexrpoHa on crpaHe HeyrpanHHx aroma mopa 
6HTH Jmmue y V rpynx, a nocrojaHocr IGICCOHMIIIHR 
jegmLema sepia, Hero son onrosapajyhm enemeHara 
VI H VII rpyne. 

Owns) enemeHrlima nogrpyne xpoma 3a saHa-
nsjym H merose aSanorHje xapairrepHcrimHo je npH-
cycrso He axone on nrat •enex-rpoHa y CrIaMlbehl cnojy, 
IIITO UIHHH Xgt He nocrojH TeHnemalja 3a name nimsca-
jemnbaHame enexrpoHa. Y sem c THM, Tpe6a mem-
/MTH )  jja BaHaMliYm H merorse aHanorHje y jeAsubemisma 
BELTIe BaJIMITHOCTII HMajy 3Hame CJIHT.1110CTH C C130- 
otopom. 

§ 1. A30T. Ha a30T nao 3ace6Hy mareptsjy nproH 
nyr je 6nno yna3aHo 1772 ron..Hawas osor enemeirra 
y npesony c rplutor 3Ha'm „oHaj 10/41 He no/Apical:3a 
HCHBOT". 

YxyriHa xonlitsma a3ora y 3emaanioj Rolm neHH 
ce Ha oxo 0,03%. Heros Hajsehki geo Hana3H ce y 
armocitepH (oxo 4 • 10 15  0), qHjy rnasHy macy 

(75,5% no Te3/011111) calunsasa ynpaso C JI 0 6 onHH por (N2). Y o6nusy 
soauusixosamx oprammix jenHmema OH je cacrasHa neo >IMMIX opra-
HH3aMa. H3y8uspamem OBER suns pstenanamat }1111X01311X OCTIITaKa nocrajy npo- 
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I. Aso tZ 	 259  

NH4 NO2 =-• 2H20 + N 2  + 80 icKaA 

xoja naxo Hue npocTum 3arpemaibem momieirrposaHor pacrsopa amomijpum-
TpHTa. 1  

Hoix 061111HIAM ye.nomma 1130T je rac 6e3 6oje H mipHea. OH je 6e36ojaH Ta-

Robe H y qmperom H y Tetmom cTatby. Tatum TonJbelba a3oTa ileum Ha —210° , Taqxa 

mabyqmsa Ha —196°  lberoma pacrmopmmeeT y Bong spa° je mama, emera exo 
2% no 3anpemmm. Monexyn racommor a3oTa je gmeaTomaii H npHMeTHO ce He 
pacnana Ha nojenmte aToMe qax Hvi Ha mpg° BHCOKHM TemnepaTypama. 2  

Cno6omm a3OT je xemmcxx mpne megrim maTepHja. Hon o6irnimm ycno-
Emma OH He pearyje HE ce HemeTanuma HH c meTamma (H3y3es Li). nommmasaibem 
TeMnepaType nomehama ce H merosa xeivimma 
aKTMBHOCT, yrnammom y onHocy Ha merane; C He-

imm on 1b11X OH ce npm 3arpesamy HenocpenHo 
jeumm rpanehm onromapajyhe HHTpHne (Ha-  1  9p 

nptudep, Mg3N2). 	
• 

Ilpamnizma npmmeHa cno6onHor a30Ta ma° i 80 

TaicBor uocra je orpammeHa. Kao Hajmanamja je 
ynoTpe6a 3a nympeibe eneicrpHqumx cHjamuia. 
Jeummema a3oTa HMajy orpomaH 3Ha'laj y eto-3 60 

6monorHjH H Amore ce npHmelbyjy y Hajpa3Homp-
amjum rpaHama minycrpmje. Hajmnue ce Tpome k 50 
Imo humepanHa 1-jy6puma H npm H3panu exclum- 
3Hma. k 40 

rJlaBHH 1100113H14 npommou 3a HimycTpH- 
ace no6Hjaibe a3OTITHX jeumbeiba jecre cno6oumm k"0 

 a3crr ma3uyxa. Iberomo npesetymbe y se3aHo cralbe 
orrsapyje ce yrnasHom meTouom cunuie3e 041011H- s  2° 

 jaica H3 enemeHaTa, me* je Texiimum pa3pa1 eHa 
1913 roj. 

IlpHmeibyjyhm Ha pemepcmpHy peaKuHjy 

N2  + 3H2 4-±: 2NH3  +.22 lacaA 

cmja jeumbeisa a3oTa, xoja ce non mown:alum ycnomma (yrnamHom 	y 

oTcycrmy mnare) mory na Harommnajy Ha merry csora norraHma. Ha Taj Hamm 
cy H3rnena, nocrana (ou mopexer 6tuba) npmponHa nemotturra NaNO3  y Honey, 

xoja mmajy Bernthal minyerpvicim 3italtaj xao jeuaH on H3Bopa pp6mjamit 
m e 3 a H o r a3oTa (Tj. a3crra y jeumbeiby). 

110111TO ce cno6onam a30T kana3m y savyxy, TO ce IberoBO no6miaibe CB0011 

ma onsajathe on ICHCB011111Ca H Hpyrloc carrojaxa aTMoc4)epe. Teximqxm ce es° 
ocraapyje nocTenentim mcnapamaibem („clapammoHom- HecnmanHjom") Texmor sa3- 

uyxa y cnenHjanumm anapanma. lipH Tome ce licrompemeHo no6mjajy H mucemmx 
mHepTHH racoBH. Y na6opaTopHjama. a3of biome ;la ce uo6Hje Hajnporrmje 

peammjm 

10 

a0D 300 400 500 600 
remneparypa 

Ca. 165. PaBHOTeHKI KOK mum 
npmmun nomepalba paws:mace sHum 	na cy 	ardommjaxa K3 enememaTa 
HajHOTOAHHjH yCHOBH 3a 1o6Hjaibe aitIOHIljaKa, 

IUTO je moryhe 1114HCa Temneparypa H urro je mo- 
ryhe sehH npuTHeax. Ha cn. 165 Aare cy 	moje mapas-Tepmny HMO- 

thaj pasHarome naTor cHcrema nou paamm ycnommma. Rao nrro ce H3 groTeHat 

BMX, HajrlOBOJbHHjH angora ce ycnocrawbajy Tex mpg cpa3mepHo ,HmciaM Tem-. 

 nepaTypama H BHCOKHM npwrmeimima. Hnax je H Ha 700°  6p3ama pesuanrii 

Tonmo MUM (na ce npeMa Tome u pasHoroma ycnoerawba spno cnopo), Ha He 
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IX. 17mVa apyfia fiepoomot HMOGia 

MOMCe 6HTH Hu petit' o HeHom HparragHom acHopmuhaBaHiy: Hallman, Ha HH-
MUM Temneparyparth, Ha xojHma ce parmoreouro crime 6p3o ycnOcranaa, Rom-
=ma amorwjaxa y cmcremy caomm je HimmTHa. Ha Tat Hamm TOEHESIXO H3B0- 
beibe nocmarpanor nponeca lornerrano 6H na je Hemoryhe, ammo 3arpesame, 
y6p3aBajyhx ycnocraH a, alb e parmarewe,- HcroppemeHo aomepa ibex 
nonomaj Ha Herumoamy crpany. 

• Ilocrojm, "max, cpeucmo Kt* y6p3aBa ycnoczaHmame paBHOTCEHOF CTalb8,. 
a na HcrospemeHo He nomepa par:wormy. Two nomolmo cpencrso je y 
mHorrun cnriajemrma npHmeHa noronHor xammortropa. HabeHo je na ce y npm-
cycmy ochnijyma (Os) Harr pyromjyma (Ru), paHHOTORa Aocra 6P3o,nocrame nett Ha oxo 400° . Ha Tome npHnutury je H pawl np6onem clune3e amomijaxa. 

OCHM perxmc H cxyrutc Os H Ru nponat)eH je \tunas HH3 EMT= KaTaTIF13.3- 
Topa 3a nary peammjy. Kao iro6po cpencrso mama= ce, Harkpindep, meramio 
momcbe (c nprudecama Al203  H K20.). 3a 46.nm:ft Herat On 1913 nn 1948 romme, 

• • 	rommnsa crtercxa npommionoa se3aHor 8301E110 OB0j 
meTorrH nopacna je on 7 no 1.700 811.1b. 	 cmr-.- 

 Te3a 'amormjaxa je rnaranni Hanycrpircxn Hamm no- 
6Hjama be38HOr 830T8. 3-8  

Amami NH3  Hma odium Tpoyrnacre rwpa7 
harm c aTomom mom Ha spay (cn. 166). Hourro 

• cy enexrporm Be3e N—H EOBOMHO jaw) nomeperm 
on norromwa xa .a3ory , (PHN = 0,28), monacyn 

Ca. 166. Orpympa manexylia amoHHjaxa oxaparcrepricaH je 3HaTHOM MinapHourhy 

	

amomjaxa 	 (Aznauut Armoire 0,31 A). 
Amomrjax je 6e36ojaH rac xapaRreplicryswo 

oanpor MHpHca. Oxnal)eir no — 33° OH npena3H, y  TellHOCT, a 38THM 	--- Ha 	78° otrapiukitHa, rpanelar 6e36ojHy xpHcramry 
. 9-13 

• PacmopnwHocr amomijarca y Bonn ,je neha on ma Apyrmx racoria: jean 
marperama Hone ancop6yje Ha 0° oxo 1.200, a Ha 20° oxo 700 =pan= *NH 3 . 
Tprortatnur RomrearpoHami pacmop Hma o6HqHo cnen. Teo. 0,91 H canpmar 25% NH3 no ?comm." • 

non 06Hqnnm ycnorwma amoHxjax je nornyHo nOCTOjaB. 3a Hberosy xemitacy 
xapaxrepncrHxy rnaHaH 3Hamaj HMajy pearawje TpH Tina. Munwja, cyncistrywja 
Honomma H oxcHnanHja. 

HajrcaparcrepHcronmje pearamje 3a aramjarc jecy pearmaje a n H ig H j e. 
HanpHmep, nejcrpom amormjaxa Ha' moire COEH JI8K0 nocrajy xparnainnt amo- - mufaxasiiu cacraHaCaC12 8NH3 , AgC1 • 3NI-13 , CuSO4  • 4NII3  H en. no Hammy 
C'TBapaHA H HOCTOjaHOCTH Hpno cramp! irpricranornaipamma. 

Pacmaparsem amomijarca y Bonn Anna no xerdHcxe peaxnaje H3mel,y o6e 
marepHje, 'Tx tremy nocraje amonHjym x H HpOxcH 

NH3  + H2O F NH4OH 
Y OBOM jenmserby pawn= amomujyma (NH4) 1Wpa 3,31011r =minor jenHosanarr- 
Hor mama. 3aTo eneurporurroma micomijanuja NH4OH HAe nPema 683HOM rimy: 

NH4OH NH4• ± OH' 
C ppyre maim NH4OH mme na ce pacnanue Ha NH3  ir H20, Homo je pearomja 
ffierOBOT cmapaoa 133 OBBX jerunfiema pempanam.. Crtajabilut o6e nometyre 
itnnatame, no6Hjamo ormrty npeTcraBy 0 paturoTerwama, Hoje nocroje y HoHenon pacrBopy amorwjaxa: , • 

NH3  -I--H30 N114011 NI14• + OH' 
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/. A300 	 261  

360r OBHX pamoTema, BOUM{ pacTsop EIMOHHialat (emo y aa6opaTopHcxoj 
npaxcH Ha3HBaH npocro amoHnjaxom) Bata ourrap mHpHc Ha ammutjax. 36or Tora 
HITO y pac-rHopy HMa cpa3mepHo canto mano xnupoxciumHz jona, NH4OH ma-ws ce xao cna6a 6a3 a. 16  

AogaHamem xxcenHHa nomeHyTe pasHoTeme nomepajy ce jaxo mom (ycne.A Be3HBaiba joHorat OH') H nociajy am o H H j ymoHe coax, Hanpintep, 
npema jennatinan: 

NH4OH HCl = H2O + NH4C1 
Om cones crHapajy 	npH Henocpegnom cjerumaHamy antomjaxa c miceautHama, 
IUTO je 06wpm npaheHo c H3ABaj 	Hearme 	konHtume TonnoTe. HanpHmep, 
Hint y3ajaMHoM gejcrHy racosa NH. n HC1 Hmamo: 

NH3  + HC1 NH4C1 + 42 mar: 

3aIIHNUE.14B0 je ga npH noTnynom o caw Hoge (,game HH y zatuy TparoBa) osa 
peamatja He age. 

Kao H cant joH amomtjyma (NH4  ), 'MHO H HeltHHa meroHHx COJIH je 6e36ojHa. 
Cxopo •ce cBe one nano pacrHapajy HouH (cn. 167).H y pacrHopHma cy jaxo gm-
cocoHame. 16  

3arpeBaH,eM ce amomtjymose ones cpa3mepHo nano paanaag. nog yTH-
Hajem OR= 6a3a nocrajy conk' our Hapajyhm meTana 14 H3uHaja ce owl:110m, 
HanpHmep, no peanught: 

NH4C1 + NaOH = NaC + NH4OH = NaC1, + NH3  • H2O 
OBHM ce mance nocnyacHTH 3a na6opaTopitcao uo6Hjalbe amoHnjaxa, a Ta-

Robe H 3a goxa3HHaibe NH4' joHa y acTriopy; oHome ce gogajy anxamje, 3a•HM 
ce goxa3yje H3/ABOjeHH amomtjax no mHpHcy Mm! 
AejcTsom Ha Hnanuty nar•ycoHy apTHjy. 17-19  

Amomjymorta jeuHmea.a HntaiY 	npax- 
TH‘not 3Hatraj. %mos xagpoxcHrt NH4OH) je 	11 
jegHa og Hamm* xemHoutx Ha, intat ce 
pa36naacemt pacrHopn ynoTpe6.Thaasey Taxobe H 
y MeJIHIIHHH H g0MahHHCTBy npH np y py6.Tha 

TxaHHHa. Amomjynur.nop („Hinna-
gop") Ha BHCOKHM TeMnepaTypaMa pearyje c 
oxcHgnma meTana, oTxpHsajytin lux 	merarmy 
noHpuniy. Ha TOMB ce 3acHHHa 	Ha yno- 
Tpe6a npH 3aBapliBaiby MeTaZa. Y en lapOTeXHH- 
IIH ce NH4C1 ynoTpe6maHa 3a H3pauy , cymtx ran-
HaHoutx enemeHaTa. AmoHHjynilurrpa (NH 4  NO3) 
je ocHoria 3a a3OTHa by6pHaa H HCH Taxohe 
3a H3pagy HeICHX excano3HHa. Amo jymcyncbaT 
[(NH4)2 SO4] y BeJIHKHM KOJIH ce ynoTpe-
&bum y nom onpHripega Rao a3o o 1)y6pHHot 
KHCeJIH amoHnjymxap6oHaT (N11 41-1C 3) ynoTpe6 0 .10 40 80 18 100 
maim ce npH neueisy !imam (yrnaH om y nocna- Cm. 167. PaCTROWLHBOCT 4}40H1f-
cnrgapcmy). Orm npHmeHa 3acHoHa je Ha Tome, jymomix CO= (Mon ma .nirrap H20) 
IUTO ce npH 3arpesamy OH nano pa e no cxemn: 
NH4HCO3  = NH3  + H20 + CO2  Te Hacramt ra- 
COBH gajy Tecry nove6Hy myna:mica ocr. Amonajymcpulatu [(NH4) 2S] je jegaH 

rammutx peax-raaa y aHanHTHItxo xemHjx. Jeumema amonajyma Hrpajy m-
mHg ynory y Hexam npouecHma x cxe iw,gycrpnje H MHOTO ce ynoTpe6ma-
Hajy y na6opaTopHcxoj npaxcH.20-24 

14,  

/0 

S 

NH4HCO. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



262 
	 IX. Hata :tyro &imam male= 

• Peak:Hide c y !lc TaTy >x H j e. BOAOHliKa maibe cy Rapairrepicrwme 
sa amcamjaH oA ponfje.pasmarpemor paucimja alanHde. HHaK Ha - mom Tem- 
nepaTyparaa amoHnjax mane na same= cHpj BOAOHHIC meranom, HanpHmep, no 

peaHHION: 
2A1 2NH3  2A1N +31-t + 138 mut 

)1(apemem meTana y crpyht amomjaxi HaNeinhe ce no6Hjajy maiipsodu. To cy 
Amp= maTepHje, Helium Amid Hpno nocrojaHe 11PA 3arPeBamy. HnrpHnn SUCTIIB- 

meTana ce Teme HRH mune" pa3nang BOOM H3nHajajyhm amormjaic, HanpH-
mep, no cxems:  

Mg4N2  6H20 = 3Mg(OH)g 2Nifs  

Hifrpnnx cna6o mamma merana npexa Bonn npaminy'cy Heoma nocrojaHH.,25 

AKO ce y monenymy amoHnjana meranom 3ameHe CaMO ;Ma BOAOHOKH nocrajy 
umuau a npx 3ameHn canto jejuior assuau. ripm canme y mom cacTaBy HBO-

BaReHTHII pannnan NH (x M H H 0 — rpyny), ;Tyra' -- jeRHOBIUMIITHH panincan 
— NH2  (a mitHo- rpyny). Hanpumep, nponyurramem cysor NH3  npeno sarpe-
jaHor no 350°  meTanifor HaTpujyMa crHapa ce npema peannaja 

2Na + 2Nlis  = 2Na/sips  + He  4- 42 luau: 

6e36ojaH xpnc-ranaH azdtig HaTpnjym a. OH ce B0 OM °Amax pa3name no 
jenHaxnum: 

NaNH3  + H2O =-- NH3  NaOH 

AmHn HaTpHjyma 113.33311 npaneHy non oprampanc CHHTe3411. 28  

rlopen jenxbetba C meTanxma no3HaTH cy Tanobe H npormonn y whom je 
BOROHHH amoinljana 3aMeneH xanoreHo M. Kao npinaep mome na nocnymn4 

(NC13), no* nocraje y rainy mymx rbacrnx narumnla, Ran ce 
xnopom nejcrnyje Ha jai( pacrHop amonnjymx.nopnna: 

NH4C1 3C12  = 4HC1 NCI3  

Y nonHpy c MHOrHM opraHocHm maTepHjama, aarpesamem H3H3H 90° HRH OR ynapa, 
a3orrpHxnopng ce y3 aunly encnnomjy pa3nance no peangnjn 

2Na3  = N2 + 3C12 + 110 man 

H3 jenHatume ce BHAn je pamarame NC13  Ha enemeffre npaheHo He6ma Henn-. 

xHm H3,nHajamem TonnoTe.21-31  
IlporaHon 3ameHe jenHor on swirl= amoHnjana x H JS p o K cHnHom 

rpynom je xudpoiccunamun (NH2OH). OH ce crsapa npH enemponH30 a3oTHe 
nucenme ce HCHHHHOM HRH OROBHOM naTonom nao pe3ynTaT penynnHje HNO 3  
no cxemn: 

HNO3  + 6H -0- 21120 NH2OH 

XunpaKcHnammi je 6e36ojHa xpxcranHa maca. OH ce Hcxocannhasa y xemncnoj 
npaKcH Imo jam pe,nynnHoHo cpencrHo (mown= ce no Ng HMI N20). 32-34  

Cinonio peafainjama cynarniynnje Bonomixa, 3a amonnian cy H peaxonje 
oxen annje cpa3mepno mano napanTepHcrwme. Ha Ha3nyxy off He ropH, 
aRH 3anamen y aTmoccbepn nmeonnaa, caropesa SKyTHM nnameHom no peakantja: 

4N1-13  + 302  = 6H20 2N2  + 303 yaca.s 

Xnop H 6poza eneprwmo pearyjy c amonnjanom no mow: 

2NHs  2X2  = 6HX + Ng 
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I: Asdai 	 263 

OHH oxonanny amoHnjax H y pacrHopy ocno6a1)ajyhm war. Y onuocy Ha seamy 
npyryix oxontarnummx cpencraHa NH3  je non o6www.t ycnomuda nocTojaH. 31  

npopyxara nennmugHe oxcHnaguje amoHnjaxa npaxTmno je 
HajBaxamjH xuapa3ux (N2H4), xojH nocTaje uelcmom amomijaxa Ha nerpxjym-
X11110X.110pHT: 

2NH3  NaOC1 = H2O + N2H4  NaC1 

Rao urro ce Ii3 jeuHalume KIWI, n0,4 nejcrHom oxcHnannomix cpencTaHa 
cHaim monexyx amomtjaxa ry6H y AaTom cnriajy camo jenaH aTOM Honomma, 
npx goy ce uaocTanti panakann NH 2  jenHHe meby co6om. OrpyxTypHa 4Opmyna 
xxupamma 6Hhe, npeme Tome, HiN.—NH2 . 

Xxupamm je 6e36ojHa TelmocT Roja ce ;mut Ha Hauuyxy H mema ce c BOOM 
y mum onHocHma. ,Hanam npktmeHy xao jaxo penymploHo cpeumso (oxcHninue 
ce no N2).33-39  

,Ilejcnatom zumpautma Ha aarracTy xxcesumy no cxemx 

N2H4  HNO2  = 2H20 HN2  

cmapa ce a3otiamodouutua icuceltwia (H—N=N N), 6e36ojHa Hcnap.ibasa 
TexIHOCT ourrpor mnpnca. 

Ho jalnum auoToHononwma xHcemma je funicxa cHpheTuoj, a no pacrsop- 
JbEBOCTH COJIH (a 3 H g a) 	 je COH0j KHCeJIHHH. CJIHTTHO CaM0j H N3 HeKH 
a3HAH Hpno jaxo excnnogyjy npx uarpesamy mut ynapy. Ha °Home Holum 1113aH-
THEma npHmeHa amna mom [Pb(N 3)2] xao jj eToHaTop a, Tj. maTepHje, 
lixja excnnouxja H3a3m3a Tpellymo paunarame Apyrxx excnno3m3a. 40-42  

IlonyHe 

1) TlomTo je pasnarame NH,NO, jaxo eraoTepsmo, sarpesame je Heomcogem canto y no-
memy pearcumje. ,Itanse je, o6paTHo, noTpe6Ho ga cc XXIMIt panamomr cyg, ga 6x ce II36era0 
nperepaHo 6ypaH Tox npogeca. Mecro amoHHjym rurrpirra, mom ga ce ynarpe6H cstema NaNO, 
H NH4C1, nourro ce ysajasumm Aejersom no peaxuxjx NaNO, NH4C1 NaC1 NiI4N0s 
.4en1011111H0 crsapa NH4NO2, npx enemy ce, ycneg amrosor pasnarama (no* ce name gamma 
y xxcenoj cpegHHH), pasHarema gen° pee nomepa ygecHo. IIpaxTutrao je srommje 110J1aK0 
nyurram y mamma sacHkeH pacmop NaNO2  y sarpejaa sacHheH pacrsop (NH 4)2SO4. Tac, xoja 
ce H3gsaja,.ocno6a1)a ce 0.1:4,Tparosa  NH3, NO H 02  cymecmumsiMcnYunilbem x1,03  paCrBOpe 
H2SO4  H FeSO, a 3wrint asHag ymapeHor..6axpa, nocne sera ce nogsprasa cymmby (H. IV 
§ 1. gon. 4). 

A3OT mune ga ce go6Hje TaRope sarpeHamem crseme rpy6o xciaTmeHan KiCr2O• (2 Tem. 
• H (NH4)2SO4 (1 Tem. n.). Osa cinema ce puma= allanorHo anwHujyramrspostaTy (VIII § 5 
non. 35), unit peammja 	canto y3 sarpesame. HajmacTrijn a30T CC go6xja Tepsuouctua pasna- 
ramem Ha 300 rummarso ocymenor HaTpnjyMa3wga (no csemH 2NaN 2  = 2Na + 3N2). 

2) Pacrojame xsmeby je3rpa y monexyny N2 H3HOCH 1,09 A. EHeprxja HArose Ancouxja-
mrje — 170 yucanlmon (a no gpyrirm rim:plums max 225 tam:IA:on) -- spno je BeitHita, muse je 
yrnasHom ii ycnombeHa xesurcxa mrepTHocr • cno6ogHor a3OTa. Y aTOMHOM crarby OH ce Ae3111- 
1111M10 cmapa xaga Ha H. gejcrsyje THXO enexTpmmo npanabeme, Tj. xaga ce 6om6apgyjy mo-
nexynx N2 enexTporuma. ATOAtCKH a3OT je HecpasmeHo arcrmunrjH og monerrincxor: sell Ha 
06HUH0j Temneparypx OH ce HenocpegHo jemum ca S, P, As a TaKOte H Ca Hg H 111130M apyrux 
meTana. th3per a.30T nocrojH y Asa ancrrponcxa o6nrma, Hameby xojmc Timm npenasa norm 
Ha —238° . 

3) Csema HggycrpHcxor nocTpojema sa omen amoHnjaxa 110Ka3aHa je Ha mum 168. 
IIpogec ce swum Ha TesmepaTypaina 400-500°  (ca Haramissropom) H npHTHcxors 100-1000 
• IIpx Tome ce pasHoTema ycnocraruba nprunrmHo 6p3o. TIocne =pajama arsomrjaxa H3 
racomrre creme osa ce 11011090 ysogH y mumyc• 

4) ICaTaJmaaTop sa =army amommuca cnparusa ce o6HmHo sarpesamem •HHTHsure mune 
Fe H Fe203  (xoja cagpmx mane nputece A1303  x KOH) y aTmoccPepH cacrasa 3H, + NI. MAIM 
H2S,C0 H CO2, sogeHa napa H aliCCOMIK 600 „Tpyjy" KaTaHlt3aTOP emus asoTa H , BOAOHONa 
MOrla pia ce 6PHRUEMBO 001060AN OA HAM 
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40804 ovum racoaa 	/(0/10/6cwireve 

Cn. 168. Came mpyrrpmcxe mwranumje m curlew mania= 

Cn. 169. Cxema  Itjaaa-
MSj(He Helm 

264 	 IX. Iltilia :Oda ispuoamor ara8s as 

Y names pommy asAympsje auirmomor anoszjima monte ce imentmain, he Boit 
npnTncumm cut 2000 alit x mime CIIRTela amossjaas 113 =CRC 113011 x BOaratalat nhs Ao6po 
6ea cneusjamior xarammampa. Ilpannomo BR 850e s 4.500 asii. nisrmam manioc  y NH3  113110CH 
yrh. Hapotnno je Noma minbessigavAa npucyOriso petuamillsx ifpwiteca y WASS= recossma, 
se pine sa lox noon= Ha ppm Biccoxitat sparmensma. 

5). IIopem xepexTne ourreae amonajaxa Hs enemeHaTa mmycrpHem ananaj se se:m=4 
awls Ha mamas HM8 qujariamithua ateuloaa paapaheHa 1901 rom. OHa ce 3aCHHB8 sa Tome, ma 
Ha sncomm TemnepaTypama xanumjyaucap6mq (xoja ce mo6Hja nospelbera creme xpembaxa 

yriba y enexTpacmoj nehm) pearyje ca cno6ominsa asoTom no. jegamunt QC, + N a  = Ca 
Clk12 -FC+ 70 MU. Ka Altai y lartajaria MEIJI( (Ca = 

N—C -=- N) mo6Hsem m raj Hall= je ma (on npmece 
yrmemnat) npax. Aejcrsom (11. mirpejame it3H8A 
100°) some= nape off ce paaname c Himpajambem amomjmak: 
CaCH2  + 3140 = CaCO2  + 2NR3  + 21, mcadt. 

6) neh as  Tho6njalbe KenuiliYmmiiemehuiSe exemeTelaf ie 
nPmaaatia H8 .C.a. 169. 011a cc CaCTOjH Ma AHHHHAPa 0A mare-
pHjana nocTojawr npema sups, Epos  'mjy ocy nponaam. nes, y 
xojoj ce Hama mimes= Teno. Holum ce neh Hamm Harribe-
mat CaCI, 0Ha ce xemenonst sassopm H Y DY ce  YBOThH war. 
Holm je nocrsurax nujaHamma npahea Hamajameta Helium 
HOHMHHe TonnoTe, AOBOXHO je nonasHy craelny aarpejaTH mo. 
800°, a maze seh pessamja nae cami. 

7). Pasnanube xamsjyasumjaHaaulms BOSOM lege elloPo Beh 
H Ha 06WIHH81 reamepaTypama. CTOTa CC OH mace Hcxopacrwrir 
xao a301110 hy6pHso H Henocpemo (aR •ape& ma ce yHece y 
seamy Moro paHnje npe cane). lipHcyciso xammjyma mum 
ra Hapomrro norommiM 3a nomsome aemme. 

8) Y na6opaTopHja ce NH, ammo pto6Hja ACjCTBOM 1113P-
tnror NH,C1 sacHhem pacTsop KOH. rac Rohl ce H3ABaja. 
cyum ce nponymTamem xpo3 cym ca tnaparm KOH HMI ca (mom 
mcaponva EanmjyatoxcHmom (Ca0). 3a cymeme y maHom cny-
vajy He mom ma ce npHmem 1-12.S0, x CaC12, jep ammjax 
wpm crimps jemamesa. 

9) Kao S soma, Tegax amomjamje jam acocosan, yrnamom, Ha panys o6pasomoba Homo- 
11/11111RX4. Bela. Ian= Cy 0He Alliom =roily cpasmeppo cna6e (eHeprxja sae je pema 1 xxas./ 

ISHCK0811TCT TCIIHOT 8/4011HjaHa CHOP° iC CCASH HyTa AIMS OA BHCHO3HTera sone. H,eroaa. 
PlienexTpmma mamma Taxohe je ammo mama Hero KRA BOAC (e =2/Sa -60° Re= 17 
Ha 25). Tema amomjax upaxismo He npossm enewrpmmy expyjy, no  je meroaa ens-- 
TpommTHInca mw. usiamja no CECMH NH, Nlis  Nkis  NH,"aai atvw josanat 
HpOIL3BOA =HOCH [141141[Misl = 2 • We!. , 
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1. Asota 

10) Tema amomjak je Bpno tto6ap pa.cmapan sa spno nemucH 6poj °pram= je101-- 
melba, a Tamhe a as mHora HeopraHcm. Hanpgmep, y Temom amomjaity ce ;pent Ao6po 

pactsapa BOAOHUK• OA COUR, .118IiMe oA Apyrxx paernapajy Ce jentubesa amomitjam H 11.1I• 

tcamnnc aleTana, LIPH Hemy y HH3),  C1—Br—J PaCTBOPII3HBOCT pacre. HanpHatep, Ha 0°  y 100 ep .  

sacaltemx pacmopa HanasH ce: 11,4 ep • NaC1, 30,0 tp NaBr a 56,9 zp NaJ. CAMP= TOM npo- 

?AMC paersopmmocni, xao xon XMOIVHCHIUE COJIH, KaPaKTePHCTW,18H je H 38 Apyre xaTjoHe. 

.Iko6po ce pactsapajy y renHom amonxjaxy Tamhe H mHorn HRTP8TIL Hanponts cymbal' x 
xap6oHaTH y tbemy cy npatcnomo nepacrnopm. 

Koptacrehm ce pasnumnrom pacrsopnamocrx cowl y Tetutom NH, x Bona, moryhe je 
KIWI= pa ce ttecH, .ga 06w1110 noemanpane peammje maory6e HsaseHe, nohY cYnpormat npart-- 
nem. Hanpnatep, pamoTema no cxe.aut 2AgNO, BaBr, 2AgBr Ba(NO,), y HorteHoj 
cpepmut ce npaxTunHo nomepa ynecHo (36or Hepac-rnopnanocr0 Agin), a y amomjamoj cpe-
mum -- pies° (36or' Hepactsopmmocra BaBr,). 

Kapturremmuoma oco6ma amoHnjam xao pacmapana xojH jonxsyje, jecre 'heron ourrpo 
Hspancem runaj Ha HsjenHanana tb e nojaBe nirconxjamje pasam enexrposurra. Ha-
npHMep, = KBr H HCN xojH ce y nonemj cpenmut He mory Hmaxo ynopenwrx jenaH c npyrum 
y Texmom amowajaxy cy maptucreptacam npatcrxnuo jemaxom KoHcrawrom pxcougjaupje 

(K = 2 • 10-3). Xnopmx cy o6truto AHCOCOB81111 Het= cna6Hje, a jontum Heurro jape on on- 

roiapajyhmt 6pomma. 
11) Oco6mta Temor amomjam je merona cnoco6Hocr na pacrnapa Hajturnumaje M e- 

T a JI 
e, not nemy HX jomsyje. Hanpwaep, pas6nancem2 pacrnop meranHor.HarpHjyma nposom 

enexTpmuty crpyjy C.IIHYHO Rao H pacmOpH o6munec enexrpontara H °minim 'omens joHe 
Na+ (coma-1-1430'3mm amomajamm) H (NH,)x — . npH BHIUHM xesuenTpanajama Na, osaj mneH-
311000 runum pacrnop 1;e6xja meranm cjaj H nomme na HCII0JbaB8 meranH y. enexrpo-
Hpononymmocr, Tj. nopen. enexrpoHa npHeajemnbemx monexymma NH, canpacH, Hsi-nem 
cno6onHe enexrpotte. 3amtmaano je na pacusopimmocr meramor HarpHjyma y Temom 
arammjaxy mop° He animal on reamepaType. TIpx crajatby Tatum pactsopx ce nocreneno o6es-
6ojanajy 36or peammje Koja mum() Tette no cxemx: 2Na 2NH, = 2NaNH, + H,. 

Tememutja meTana pacmopeHor. y NH, na arnyurra HanorrHe enexrpoHe omoryhma 
HaponnTe spare peaxmje Hcmciumatba. HanpHMep, mpitcrehn ce pacrHopnanomhy KC1 y 
TenHom amomjaxy H HepacrHopmmouthy CaC1, monce ce ocrnaptrua HcmcmHatbe xamtjyma • 
xammjymom npema • cxemx: 2KC1 Ca -4- CaC12  j + 2K. 

12) C jaxom 8COLT,HjaUTIjOM TexIHOT amomjam cro;H y Beall H HATOB8 BeMIK8 T 0 II n 0 - • 

ra xcnapaHama (5,6 rcKaAlmon), mja 3HaTH0 npemamyje onronapajyhe Tonnore Baum 

APT= xottneHsonaltHx racona. TIourro xpirryama TeMnepaTypa NH, 
nom BHCOKO (+ 133°) H noun° ce npn 'berm:tom Hcnapanalby 
otty3HMa mHoro Tonnore cpentum, Koja ra oxpywyje, remit amom-
jax je Hpno no6po H npawryouto Hajneuthe npnmetbeno panHo cpen-
cum y mautHHama 3a xnaheme. 

CxeMa mamme 38 xnahmbe nos je Ha cn. 170. lipx xperamy 

mums A ynecao NH, xojH ce on ca6Hjatba sarpejao, .ynasx y 3MH-

jarry Hen 6, xnaheHy cricoba nonom. OxnaheHH amomtjax non npH-• 
THamm noUt y cHcremy BJI8,118 (7-8 atii) npenam y Temo crame H 

crime y pe3epooap B. 143 °Bora -return amomjax npenasx y smujacry 

ies T, rne HCIlaPaBa 36or Baxyyma KO* HaCTaje y TOM Aug cHcre- 

ma ycnen xperama xmlna A. Tommy, xoja je Heonxo1Ha 3a Hcnapa- Cn. 170. CxeMa =mum 
name, pima Hs npocropa, Kohl oxpywyje samjacry nes l', 36or Itera 	sa.  xnaheibe 

ce off xnam. 36or cratectumor nottambatba uenora uxxnyea npo- 
!tees Henpetumso ce maxi npocrop T. 

13), Tacomrr amoHHjax 	mot tconnetrrpamjx on 0,5% y tkasnyxy Hpno jaxo 	- 

n(3* czysonowy. 11pH janom Tpomnby,'onna llama 14 Hyrum 38 micatbe y jaKOM creneHy ce °nue- 

hyjy, nojambyje ce anima H sarnvbetbe nnyha. Kao cpencrao 38 npay nOMOK caynot mew B83- • 

AYX, 
06muto Hempatbe otmjy Bottom x ymcame Honexe nape. Xpomma Tponan.a amonnjaxom 

xsasHriajy nopemehaj opraHa 38 Hapense, xarape y mammy x ocna6metbe c.nyxa. Tpamtma 

AorryurreHa mmtenrptuntja NH, y Hasityxy mnyerpHoutx npocropHja H3HOCH 0,02 Au/A. 

14) Pacraapatbe amonHjaxa y nom npaheHo je Hsmajamem Tommie (ono 8 ICHC14 

.1rwrgaj TemnepaType Ha pacrHopmmocr npmcasaH je ,g016HAi nonamma, Hs Rojxx ce mut 6poj• 
Tromso= Ttenona amomjaxa xojH ancop6yje jeiaH Tenctmcmt neo Hone (non npuntexom amo- 
najaxa, xojH je jenttax armoo)epocom). 

Temneparypa (°C) 	—30 0 	10 	30 	50, 80 	100 

Pacnsopamsocr 	 2,78 0,87 0,63 0,40 0,23 0,15 0,07 

Maxcmanuy eneurpo cuponotpmnocr,xao tyro ce mum Hs en. 171 ama ups 660nmtm ycnomma, 
upn6mnato 3 n pacrsop amomjaxa. !berm* je Pao rnopaansocr y opt-anemia pactsapamma.. 

3H8TaL0 PASHA lieTO y BOAR. 
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MOIMUNrer 
• POCTOOM 

O 1411fou4 

•Cn. 171. Enercrponpo- 
BOAJbHBOCT pacrHopa 

amoHnjaxa 

IX. Ileula spytia itepuoduor magma 

15) /dam je y cno6opsom may atelORRirratttPoRcitzt nor( ofHpuova yeoman leAR- 
HAHA norm HenocrojaHo, Etauc y sogeaum pacrsopsma AMOEIRjahil OH secpasafflo nocrojg. 
Ka0 IIITO cmo nomeaym y Ma/MOM =cry, *Via Hamm= Hoge ancop6yje ripn6annaio 700 

Himpenuma amomjaica. AKO 6H TO 6sino. C8810 npocro m.eroHo dmusigno 
pacisapme (manor= xounalsoamby racosHror cscreats), TO 6H  zzpzt- 
r13Cax zberoaux nape =Han pacrHopa mopao 6H•rx Revamps .° Bela ort 
omor, Koji( je y cntapHocr. OA Asa OCHOHHa .8KTOP8s KO* story Aft Ye110- 
Be TOKKO onrrpo cinotome warm= pacrsopesor arscentjama npsot — 
joHitsanaja no =taut NH, + H20 + OH' — s6or mese mane 
HpenHocrit He momce Aa imps onnygyjyhy yam,. Caws TRH one ynora ce Mops wimp= Apyrost rsoryhem clmucropyxtutpornuthin 
mammy= NH, moist -je omoryheate crHapamem Bonommunt Hen (IV § 
4 non. 5) no AB8 11108 

1.1 	 H H 
H 	II :b.: 

7IOUITO je BOAORHIC Moneicyna Hone 1103HTHBHO 110A8p1130B8H, a cponcrao 830Ta npema npormy 
§ 5, Aon. 3) je Behe Hero sameoHmac, peas:Lucia no notom ma* nanexo je HeposarHaja Hero 

no Apyrom. A TOKBO y3ajaMHO Aejcrso ynparso H Ho= cisapcuby monesyna aitointjyrfuntgpommns 
(3a mojH He nocroja intxtucHa ocnosa Aa  ce chimps micro jouctoss jentnsemem). Henamo je 61018 
excnelmusearanHo noxasarto Aa ce mane on 90% pacntopeHor asicantjarca nanasz y o6nHxy 
NH4OH. 

Ystotajylut y o63Hp Aa y pacrnopy HcrorspesteHo ca NH 4OH nocroje n monexyrnt NH, 
(max° xnAparscaatt no myrom rimy. raxo a ,,npocro pacrHopeint"), jenHatunta 38 xortcraHry 
Attcomsjaumje amomijymacimpoxotga mom Aa ce Hamm y cnenehem =gingers ofirnacy: 

[NH• 4] [OH'] 
= 2.10-6  [NH2OH NH,] 

AJm Hema HHK8REODC ocHoHa Aa ce oHa Hemline Gam y ransom o6nIncy y Aanom caygajy, jep y 
-CHWIHOM nonomcajy liana= Ce H Has Apyrnx enexrpontrrimmx cucrema (Hanpmmep, SO, + 

H20. Ca npomeHom remneparype KoHcratita ,nstconitjanmje NH4OH mema ce Ha cneneha Hatnor 

Temneparypa (°C) 	0 10 15 .20 25 30 40 50 
K • 105 	 1,37 1,57 1,65 1,71 1,77 1,82 1,86 1,89 

16) KHcenoj Anconnjannjm cantor join amointjyma no cum NH4• -4-± NH, + ID °Aro-sapajy HpenHocrn xoncraurre: 8 10 -11  Ha 0°  6 • 10-15  Ha 25°  H 3 • 10-• Ha 50° . Ha raj WHIR osa gmcommjattnja je Hpno mans a He /some Aa ce momaco yrroperst ca Ariconmjattujom amoHnjy-
MOBSX C0/01 no 06agnom rimy. 

17) Kaparcrep pasnarana astomjymomuc conic npn sarpestaby oppebeH je oco6HHasta 
Hama= anjoHa icHcenime. Axo je OHO OKCHA8KHOHO cpencnto Harr* oxcansuatja astomcjaxa 
Ao cno6onsor 830T8 a FATIMA MTh SHIM AO therosor mama, HanpHmep, no pearantjama: NH4NO, = 2H,0 	H NH4 NO, = 21.13  0 + N20. 

ARO raccentma HHje oxcHnaumorto cpencrgo, ogan je xapatcrep pearatHje 0ApeheH H.eHoM 
Hcnapn,lisonrhy Ha remrxeparypH pasnaraHsa. H3 CO= HeHcnapn,HHHx 101CeRHH8 (Hanpitmcp, H,PO4) HsArtaja ce canto amorntjax, axo je nax toccennHa mcnapmusa (HanpHmep, HC1), TO ce 
mere nape no oxnaberby HOHOHO jesmae c NH„ rpane.hit npHo6HrHy co. Pesynntr osaxsor pa-
cnanaH,a H HaxHanHor o6paraor cjeninbanama cHorst ce nparcrugHo Ha TO Aa Aoniqua co (Haupt-mep, NH4C1) • cy6mmunue. 

18) Y cnygajy jenmarcocrH crprcrypHor rtina-arsonHjymose conic cy roma) nocrojamje 
npema sarpeHathy, pconmo cy jage marmite oA Rohm cy re conic nocrane (axo tairenana rcHje 
y Hero pee H oxcHnamorto cpencrso). Taxo repsusnca nocrojaHocr ce cmarbyje y may: HJ-
HBr—HC1-11F—HCN—HOH. 

Oxy,ga cne,ale, AA jeArobema astormjaxa c BOOM story 613rti y cno6onHom cram),  Horn= 
roam° nocrojaHa camo Ha HHcIGIM remneparypasta. II0A THM ycncnousa noHcra CTBapajy ce Asa 
xpucranoxHApara — 2NH, • 11,0 H NH, • 1-1,0, Rohl no MOM Cacrasy onroDapajy a M o H H-
jymOKCHAy f(N114)20] H HArOBOM xtutpary (NH4OH). IlpHo OBILX jeHmena TOM! ce Ha —78°  c pasnaramem, ApyrO Ha —77 ° . 

19) Hotcymaja, Aa ce Hsratoja par mean amonsjyma (NH 4) y cno6oAnost essay, Juicy xpy-
imam ycnexost, TIOUTTO CO on TIOA °Gismos ycitormista y :doming MOM 110C181081 °Amax pa- 
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1. Asout 

alajal Ha ardomijax H BOAOHMIC no CaeMH: 2NH4  2NH2  Hg. HI= Ha spa HUMUS remne-
pawpaws, siumazyjy1tH jaxom ycnopelby peaKuxje pacHanaaa, mime, Hsrnella, onaj pagiman 
na Hoeroja. AHO ce Aejcrsyje tiHj Ha unarm pacrsop mcranHor HalpHjyMa y remtom amomjiuty, 
To osaj nocraje 6e36ojaH ycnen pealcuaje no cxemn: Na NHJ = 
= Naj NH4 . noun° ce Hansajame sogomuca npH Tome He owl= a Ha- 	6 A 
crane6es6ohta remwer natio Hes* jog (npernocraszajyhm cxemy: 2NH 4  
± J2 = 2NHJ) Hpno je I:wpm:Irmo na oHa cagpmat cno6ogaii NH 4 .  IIpm-
meTmo pa3naraibe °Bora y3 H3gsajame swims-Ha nonsube TeX Ha TeritnePaTY-
pama H3Han — 40° . Bess H3meby monexyna NH2  H wroma sonomaca moryha 
je H3rnena, camo Ha pamyii mebymonetcynaaa 

20) Tpronamm amomijax cagpmat o6rnmo oico 10% NH 3. OH ce 
npnMen,yje H y menHurnat. Hanpmmep, ynHcathem merman( napa ium yHo-
meaem y opramaam (3 —10 Hann Ha Haustnitny sone) iHHH na ce vortex 
orpe3HH. Ma3albeM Home amomijimom cna6H ce ,nejerso yjega paamitm-
rlix mamma. ,go6pe pe3wrrare 3a sababe mpiba gajy y MHOFHM cnynaje-
Emma cnegehm cacramt (no 3anpemmut): a) 4 A. amoimjaica, 5 ,rt. eTpa H 

7 g. anHoxona; 6) 10 g. amomijaHa, 7 g. anxoxona, 3 g. xnopoitiopma 
80 n. 6emmia. 

21) Peanuaja NH4C1 c mamma merana npm aarpesamy momce na 
retie no nsema cxemama: 4MeO 2NH 4C1 = 4H20 + N2 + MeC12 

 3Me H MeO 2NH4CI = MeC12  2NH3  + H20. Y npsom cnymajy 
mainm upoilec jecre pegymuna oxcHga amomtjaHom. Tams rox peammje 
HapaitTepncritnaH je 3a °Haute cpa3mepHo cna6o awnismac merana (Ha- 
npHmep, Cu). Y gpyrom c.nynajy peammja ce cacriajH y nocrajaay =nap- Cm. 172. CxeMa 
namor xnopriga Tj. TO je Hirers pealcunja zH3ory6e lameHe. 	 cynor enemeHra 

22) KoHcrpranija „cysor" ransaHcHor enemorra cxemaram je nper- 
crasmeHa Ha cnnua 172. Kao Hama capful cnomannim ummarni omoTam 
enemons (A). Tao aHona — yribeHa mama (B), oxo xoje ce Hana3H cmema mato cripameHor 

rpacjarra H Mn02 , ymoraHa y mammy (B). IIpocrop H3me1y Hamm H axone HcnyaeH je RHaNC- 

HOM nacroM og 6pamHa H NH4C1 (I'). ,I1a 6H ce oxemoryhnno Hcriapasabe Hone, cyA ce ups( 

spicy 3annisa cnojeM socHa aJIH caone Cl).,( Pan ememeHara spurs ce npema megetunt peax- 

intjama: 

Ha Hamm' • 	 Ha aHogH 

Zn = Zn•± 2 e 	 2NH• 4  + 2 e = 2NH4  

H 3aTHM cexpinapne peaxmije: 

2NH4  = 2N1-13  + 2H 2H + Mn02  = H2O + MnO 2NH2  2H20 = 2NH4OH 

CysH enemorm Hanase nocra 3HatiajHy npairrrnmy npHmeity. 

23) EKCHH031413H0 paanar`mbe NH4NO, Tege yrnasHom no jegHamHim 2NH4NO3  = 

--- 41-120 + 2N2  02  + 57 mcaA. IIpm nyamby apriubepHautx 3pita H 4miracinix animal= 

6om6H amoimjym HHTpaT ce 06HqH0 ynorpearbasa y cmeum ca TpOTHHOM H TCJI. 

Am ox a n xoje ce umpoxo npHmeayje y upaical 3a exenno3rnme panose jecre HHTHMHa 

cmema amoimjymmapara (72%), anyiumHyma y ritaxy (25%) H yaba (3%). Osa cinema excnno- 
nyje camo og gen:Gonne. 

24) Kao H3sop sa migyerpHoop ,go6mjaise (NH4)2SO4  nory na cnyme vacant mica= 
Helm Hanopego ca paamsmnrm gpyrtim marepHjama xoje ysex cagpmce amomijaxa. Ilpocetmo H3 

csaxe Tome HameHor yrma Hoja ce upepagH Ha Holm, go6Hja ce 12 lap amomnymcyncliara. Ha raj 
HanHH y awry go6Hja ce csaxe romme otco 500 aub. iu se3anor a3cra. 

AmoHnjymcyncliar je 3Hamo ectieHrimje a3orHo 1jy6pHso Hero crajaco •y6pe. Taxo, Ha 
6H ce yHeno y 3eMn,y 1 lap se3aHor mon Heornionno je yrpoumm npH6nnmato 200 Kap crajcxor 

1y6pHin anti csera camo 5 lap amomtjymcymbirra. 

25) Kao uno je seh y rnawnom rawly yxa3ano, Heat HHTpHJAH mory ce go6HTH Heno-
cpenimm nejcrsom a3oTa Ha merane not 3arpesam.y. Axo ce nobe og amomijaxa, omia cno6onim • 
mem= mory mecro 6HTH 3amelbem4 1bHXOBHM oxcHnima nun icanoremumma, npH nemy peammje 

HaripHmep, npema jegHamulama: 3Cu2O 2N112  = 3H20 2Cu3N HMI CrC13. + 11112= 
3HC1 CrN. Tox oimx npoileca ycnosibeit je Hcnapnmsomhy Hone HMI xanoreHsogomma 

Ha BHCOKHM remneparypama crsapama mama. 

36or Hatcnapilmsocrm HHTpH,Ha a HAIXOBe HepaCTB0pJbHBOCTH Hit y jemioas OH 1103HaTHIC 

pacrsapama, an cans He nocroje meroge an ogpebiumabe Haxoma•monexynctatx Tema:ma. 38To 
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268 	 IX. 17arm 012a fiepsiodnor acacia 

cy Raht 1103liar canto HajleAROCrammje 410.phtYne• Emma. Y  automat oi; Hom mum ce M ce 
Hanewznocr men= came c yo6atiajczom gpextomtly, y Apyrincliam czyttajeinuaa Najjemocyas-
HEIja 4)opmy•a yuaoyje Ha mimicenocr cipprzype =news. TIMO oq MnpRAii Sett lipOrielini menu y npaH Tim Aorta= Mn$N2, CrN, Moil% H WNal a y AWE Crsit 1610npaiaBo.ri. nornyHe sameHe HogoHiumi aMOIllijaRa Meranani noPeA xxTpNQa,  *memo campus Tanol)e' *Ka cnoweHHja jegumema, Hairpstmep, wry co caerana •K1[Mo0aNI, y =jam& je '$30T HellOcPeAnck • HeaaH sa monu6geH. 

26) Tio mojoj. crpprrypa HaTpHipaamam (T.T. 206°) je'Tittumata ‘co c sajoHom Y pacronmenom cramy OH ,Ito6po mow= eneximmy crpyjy, a npit pymtest aarPettebY:Pagna llite,  ce selt Ha ow:, 500° . OA APyrnx . .ammla Aoralligio Cy nocrOjiput npeMa =pal my camo tem:Melba 
HajaxTHBlnijiix merana, gox ce OCTILBH =HO plummy .(Harmaa c eitatria3ajM1). Hanpaimep, Cr(N112), nomme Aa nwisaja amomijaK Bch Ha 100° . HAMM Men= cy 31  ce.101 BP319 =no npoymenz. 

Pacraopem y TetmoM amoHHjamy aMHAII scrams ce'nottautajy maO TB 	v 6ase (B. V. § 5, lAurf. 2). Boze 0,a CHHX paCTHaPaiY Ca y Temrom aMomMUCy 	Ca, kb H K, ;pH ce Hopi- irklabutg pacrimpa Ammo row, a jegmeaba ca ocramm ?mamma pacniaPlfr ce apno nano, 
cy upturnimo .Hepacrsopna. 

27) rlape NCI, (T.T. —27°, T.K. 71°) Hmaiy OILITapaummc H jaxo Aejrrayiy na cnY30, IccokcY-Iheromt pacrHopH y Boom opratunatm ,pacrHapamma (kg ocycnta clieTNOCTIO ,tiYBajt ce 6ea 
riPomeHe HOBORAIO gyro. Y Hogu NC1, cxopo je Hepacmopan, 8,11H CC =IMO paallaBCC Ha !MOHR-
jax x xmosnopacry tatcenHHy. • 

28) AHanorno NCI, 6painto jegmbeac je lien03011To. jlejOntom naps 6poma Ha minim 
amoitHjaxa no c.mancHnbt npwrkmom H xnal)abem HpottsHOga 	 ce go- 6HTH pea maTepHja cacram 	•N11,, xoja ce paaname excunosmk Belt Ha —770° . 

,116jcrHom jogs Ha jax pacrpop NH, Hagsaja ce Taniii0-aspic Ta.1101' T3M, a3OT T p H j o-g H .142  HOjH je ycrHapH jegmbetbe NJ, c upomealtHi3om HOMMHHOM amoutjam (KIM npommon 
HenornyHe aameHe Bo) otutka jogom). BaxaMo-gmem Hrmmacnt xparran0 cacram 
HJ, • NH3 H3BHOjellif Cy H y tIHCTOM cxaa,y. MaTepmja Raja- ,CapPloal 1130T II jog y arommom 
omocy 1 : 3 biome Harnega ga Ce go6Hje gejentom raiz:manor NH, Ha MojHe cairn cacrasa . KBr • JBr, no jeguamm: 3(KBr 7 JBr) 4NH, =-- 3KBr 3NH4Br NJ,. Home mom-
patba npoHsHoga peaxmje Hogom kraje uptut ranor NJ,. &mot rpHjogm BCOM8 je HenocrojaH H y cyHom crathy emennogyje og Hajmamer gogHpa. 

29) Cynpomo gpyrm X8BOreliCKHM npimspoaama 8 3 0T-Tp144) nyopmm (NF,) je eraoxepmmo jemcnbobe (TOuncut cntapatba 26 mca.A/AwA) H HHje excnnoammam. OH mance ma ce Ao6uje enexrponHaom Hcronn,eHor ,i1Bojimr jegmbema cacram NH4F • I-IF H crHapa ce Tamobe 
peammjom Hnmeby amomjam cl)nyopa: 4NH, + 3F, = 3NH,F NF,. Hnax, Oita peaxwrja 
reme, TORHHO eHeprnmo, ga ce swami geo HpHo6HrHo craopeHor jemmm,em,a paanamce H8 
Ng 14 HF. 

Monexya NF, HM8 o6rutm intpamKge [d(NF) 1,37 A, cc = 1021 H xpe6ano 6H ma mma 
jaxo mapamem nonipmm mapawrep. Metymm,-nonapmocr zeroma je meoma mama '(mymonca mmnona 
0,04 A). 3amomon,amajyhe penielse 38 OBO jIMU Ha* gar°. 

A3OT rimubnyopmm je 6e36ojcni rac (T.T. —209 °  If T.B.;  —129°). OH je 'BeoMa IIOCTOjall 
ppema aarpektby H pannummutm xebutantm yuntajnma. HanpHmep, nog o6gmexm ycnomma 
NF, He pearyje ca cymm =mom, Kamm, Hogom; na<HHca ROIL Hopp Ton OH je orposaH. 
Y HogH NF, cnopo je He pacmapaH, a nose ga pearyje c HogeHom ntpom Ten nog gejcraom 
enexrpHme HapHuge H peaxmja retie cnopo no cxemit:. 2NF, 311,0 611F N 20,. Featantja c Hogommom no mum ycnomma , Teme CHCIU103HBH0, npH nemy ce Rao npogyKra jammajy HF H• N,. 

Y nornegy nocrojaHocnt H peaxmoHe cnoco6HocrH ogHoc Habley NF, H NCI, aHanoratt 
je xao Hsmeby F20 H C120: H y jemom H y gpyrom cnymajy moptuut cy emcnnoansm, gOK cy 
(11n.Y0PMH nornyHo nocrojam H xemncm ganexo meprunjil. 

30) Og npomamoma menoTnyme aameme E10/40H11K2 amomujalca xanormom Cpa3MepHo je 
,406p0 nporcem canto xn0Pcmun (NH,C1), 6e36ojHa sejTrubma remocr ounpa HHIHICH (T.T. 
—660). OH ce go6Hja gejasom NaOCI Ha Hapamynary Ycomfinniy aMomjam, Home mera ce Tem-
HOCT nognpraBa AecrmagHju y Haxyymy H geCTMST cyuut '6rsBogHnut K2CO, (PA lame so,aY)• 
XnopabutH ce go6po pacrHapa y Boxi aim remetimja MAlcajciiiimalia}ba H 6ame oco6me De-mme c THM HapameHe cy no mera Hems cna6o [K = 1 • 10-19. Y pacrnopy NH,C1 Hognence 
XliBp0j1H3H Ito (mem: NH,C1 11,0 To--.  NH,, + HOC1 'mare . cy H ycnomcm merosa Hapax-
repHcrwma oxcHgagHona mojcnta. IIpH'ryEnuby Bogemx pacntopa xmoparam ce no-
creneHo paaname, a urro je npaheno paantounum cexyHgapHatwpeamitjama. Hem thermic op-
rancm mewl:maim npmaiemyjy ce Y McAXI 'H as gerasaguiY . (YHMITaBalbe 6011MX oTposa). Xnopammy 8H8BOTHM NEU ma ot5HmHum ycnomma ,je =CORM (T. cyan. —77°). 31) Xnopinamm momce ce mo6mrm imico1)e mejcisom =Of Ha jam. pacrsop NH,C1. Tom 
nPolieca Bcoma aamicar oA RuceuOuru CPcg011e• Tafrcu mg PH < 4,4 crsapa ce NC1,, 	> > 8,5 go6Hja ce mopamm, gom y burrepHany pH 4,5-5,0 mao comma HpOgOcuReguaMe nw 
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§ 1. Akira 
	

269 

craje xAopttAfull (NHCI,) Holm }We Hrojas y cno6opmom cramy. - n03MIT je raxobe 4mropii-
NHF, (T.T. 125°, T.H. —65 ). 

32) IloA cmanausx HPHTHCHOM XH,MpOHCHMaMBH (T.T. 33°) MO= Ma CC npasecaunnue 
6e3 Pa3.Maratba, MOH ce npm SarPeBalbY H3HaM 100°  OH pasname (memo c excnnomsjoks). Hcro-
imen NH2OH je Ao6ap pacrsapam sa Ham conic. C BoAom crnapa xxApar x m Apoxcx .11-• 

axisHa (NH2OH H20), Koji! ce ommyje cna6o xspancanum 6a3krea oco6HHama (K = 
= 1 .• 10-8). XHApoxcrunimm c talcums's= naje comi on Holm mopampar (NH 2OH • HC1) 
-je Hajo6HmtmjH rprosamm npenapar, a co cpoccpopHe xxcemme Home Aa ce Hacopmcns (sarpe-
Hamm no =an em= nr.nrrucmom) 3a no6Hjaibe 6e3soAHor NH 2OH. Csa japmena' xnApox-' 
CEUMMEHa cy OTp0BHa H HO nparany cc Ao6po pacrsapajy y BoAx. HCHa OM HAM (Hanpmep, 
NH2OH • HC1) pacrsapajy ce H y anxoxony, nrro ce xcxopmnhyje Aa ce oAsoje pA °Aro:14)14Y-
rusx amomjymosnx jerpmena. 

Pa36.MOKeHH Honelms pacrsopH CORK xxispoxcanamma was Cy IlOCTOPIEUI,, MOH ce. KOH-
mearposains 6pso pasnang (oco6xro y npacyersy 6asa) rpanehE NH,, N, a N,O. Taxo ce pawn-
ralibe moms y6pasusa npacycrsom nnarmacor IWmor. OxastIeWrona cpeAcrsa o6xmmo spersoAe 
XIIMPOKCIUMMHB 6Mno y .N20 (Hanpineep HNOs, FeCls), 6mo y N, (Hanpmep, Vs0s, HOC1).• 

3a xmpoxcanamix je Rocra xaparrepHcrxmHa H oackAanno H a (1)ymansja. Ha-; 
npumep, off !Acme ga Gamma= Fe(OH), Ao Fe(OH),, H,SO, Ao H,SO, HTA. 059 cxasztatusoua 
-411111ansja lame je 'Lyman= y sascenol ccoeninim non peArapsona oco6mil — y '6anaol, 

npohiam xapairrepa cpemnse minim) melba noHatuame xnApoxcanamma. Hanpmep, y 
cxphemoj xifcemaiii OH PeAYKYie J, .40 HJ, a y jaRoj comj micenHma — mamma= HJ lcto Ja 

33) Hanopcno ca 3aMCHOM aMOHRjaKOBYDC BOMOHHKa XHppOKCHJIOM OHM MOTY Ma CC 3aMeHC 
H ca Hamm mcemnsausm ocrancom. Some ors APYrnx Moral= cy masa= jeAmaaba ca cym-
Hopson' mcenanom. }ben moral= ce crimps HanpHMep Aejcrsom racomrror amomjaxa Ma pa-. 
crsop SO,C1, y mopocbopmy. Peammja age no C/CMH: 4NH, = 2N14.4C1 -I- SO, 
(NHS. Oso jemaben.e — T3B. gaifiaAaid, je 6e36ojHa xpscranna mamma, Koji' ce Tomi Ha 
92°. Y Horns ce Aaxo pacrsapa, noA =jamas, max, 6asa npenasn ca MCMUMMIEIHM 017ACHIbelbeM 

aMOHHialta y oArosapajyhy co aramocynt)oacxe xxcemsne: NH,SO,NH, + KOH = NH, 
NH,SO,OK. Cno6omm aiaidocy4oyscaa (image ey n c) a M H H e H a) =iceman' — NH, 
SO,OH je 6e36ojiia Hpncramiikmareplija (T.T. 205w), KOS CC cna6o pacrosipa y Box. jr.Ip6pa 
MCTOMa 3/ IMMO jt06XjaPbe je sarpamme clmyopcynclaHara amomjyma c janua pacrBopou NH,. 
Hamra Cy Tam* nPcJIYIerm xoje ce no6Hjabr oA H,SO, MMICHOM H OCTLYIBX soAomma Vac-
Halm: ruathoducynflonetta xiscuuma [NH(SO,OH),1 H laaTepuisosEptieyrnuara icticeataia (N 
(S0,014)3].. Osa nocnemba je Ao6njena camo , y tow coma, xoje ce crsapajy Aelcasem mapsiza 
Ha cyne)urre no peapalmjx Hanpweep: KNO, 3K,SO, 2H,0 = N(SO,K), 4KOH. 3a-
JIHALTb11130 je xa HoA CB= paChloTpCHM/ jeHMmema, HHCY caMO HOMOHMEMI XliMPOMCHHHH/ rpyna cao-
co6ms Aa ce 3ameHe MeTaHOM Hero H OHM xoje cy nenocpapso masa c norm. Taxo je =mar 
HH3 CORK cynclmausAa, Hanpmeep SO,(NHAg),• Hapolurro jaxo je xspameHo ono cooler's° IRA 
suitthocy.46cuaida HN(SOINH,)s, maxi je HMIIMMH BoAoHninc ncro TOAHHO Amcocosax xao 
HOMOHBH coin xxcemme. 

34) jlejcrsom nape rmomnanopma rig amomjax Alma Aa ce Ao6Hie -6e360iHR &emu-
Jaunt() — SONH. If-Amy awn= nponsHoms sameHe sorannua arapHisjaxacynclansomeenmsamm 
pammusom jecy am:wimp:Omar* ancenme [NH,SOOH NH(SOOH)11, mieje amoHxjymose 
:co ce ci4apajy.mpx Henocpemsom Aejcrny amomjaxa Ha cymnopAnoxaus. 3,3ajaMBHM nejcraom 
.amoimjana it SO, maps ce gams canna HH3a pamje pa-lampoon marepxja (cps:)*Am= 
mcenassks Ap.). 

35) Canixmo Honinaninma 'amoHnjaica H soAoHnux smApommnamma mory Ast ce Rene-
ammo 'um. nornyHo =male pammanma cy.ncl'olicice mcemme (— SO,OH). llpx TOM. ce Cam-
pajy pasmstare smApoxcanaraincynclooncxe xxcenme, xoje cy nosHare yrnsunsota caw y 
ofmuncy cone. 

36) 3sunammo je jemnbeme Hamm aurreassosam xaop.ua epafianypa. To je 6es-
gojna Hpsscnuma marepxja, xoja mMa cac-ras (NSOC1), x =Hamm crpyxTypy; no6zjena je y 

gBa psalm's= o6nema xoja ce o4mBKyjy remneparypama =mama 48 °  oHMocao 145° . PLIMUCC 
y oco6nHama osa Ana 'O6macti cy ycnombeHe HarneAa passim npocropmna pecnopeAcea aroma 
mope H BHCCOHHHa KOjH cy seiaHH ca cymnopom y omsocy Ha papas nperam Harpal)enor ors 
Nalt3MCHHRHO pacnoperlanu aroma N H S. 

37) HperrYnnaibem crpyje amonnjaxa npexo sarpejanor CuO, ox ce mates= Ao cno-
4w:woe won (inTo ce nouacaA Hacopmnhyje y na6opirropmjn 9a =prow Ao6xjasbe). Oxasga- 
ttlijOM W&OHHjaHa 030HOM enema ce MVO,. 3411HILUMBO je inTO 1t3BOCHO riCIIII9C y THICHOI 

•OHCHMIMMOS HMa H 06119191k monexynaas 'meow= xojn je 'nommen c =nom. 
38) AcOap nplmoc ampaama npx meroBOM no6Hpuby no exams nan4 y rnassom 

vaccry nonce ce 'recasts' cano y npncycrsy Hex= oprancxxx marepaja.. 06m no ce y pawpaw 
mealy APSYS 0,2% wenarma. Came pews* me, Harneme, gee  4)19e no laineireaWaa:Mis 
+NaOC1 = NaOH NH,C1 	NH,C171- NaOH = 14,0 + Nails  -I- NaC1 Him maay 

ce ynore ammonia CBOHM seposento ma cia6snmsagaiY, surreimeAliaPHo •  nPoNlat 14HICI• 
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270 	 IX. IlesNa *yea fispuotbro: magma 

Tana roic fipoSeCaCenoTBOYie,Rallpinsep, MOTOROMkrA060114annOplinpWni ;EXURB& 
;Memnon pomapljom xsopatanna 	 Nii,c1 NH3 .=.N,H4 • HQ. 3(841311H 
ce. =new= o6pasyje rex* ocnepLanamem amonnjams spawns nanmane' Soap-sazane. 

39) Mosenys sainpasnna ce mum* pacToJames jesrpa (d(NN) = 11A7 A) L9HaTHOM 
nonapnoushy (um= nano= 0,38 A). C3060AMIg zIAPa31111 '(T.T. 20°  11,1:1c. 114!). /Owe 'sa annpa stonenyn none najyini ..  annpaann 	ApaT 	• • 1139: To • je 6ea6ojna TegnocT (T.T. —520,'T.R. 119°) ca csa6nm 6aszniza oco6nnama (K = 8 • 10i). ripstrajesnazszaibe- npyror monexyna Bone line Bah Tem H Koncrairra Ascotwjagaie itoja zbemy •onrConapit spas je- an= (K, = 2 • 10-14). Ilpacajegmbanatbers' stOnexyaa Scncentate, .,xnnpaszut Attune ne =WS. *Ha pens coax, nanpmstep, NsHi , • HC1 N3H4 • 24c1. npo,rtalY 'mita= 96nuno y ocunacy 
y xaannoj Bonn Tatum pacrnopnor cynclarra Ni1-1, • H ISO, (T.T. 254°).. 	• 	' 	• 

Ilpn 3arpensuby no 350°  XHApasini celmapito passame Ha Ng H - 14111. 0111$10 paa****** 
Amami ce n y Bonenom pacrnopy y sPscYcrsy soronscir varannsaropa (Asarmastor npnor). • 
Hape annpaanna z,sory na rope na Ba3parxy n,y6nmacrust nnamenom no peannaja %Hs + Ps "= 

2H30 + N, + 149 wan. Ha onoj peazainja je sacionano ncnopinuhembe xn,apasnna nao 
paReTnor ropma. Teton' annpastut ce onmutyje Biwa:on spennotnhy nstenenTpartme Juin- 
creme (a 53 na 22°) tt Ao6ap je jonsqyjytx pacrsapaq sa In13 COAH. •C !Lemnos nairtiY- 
nos xsztpasnn pearyje no cum: 2Na + 2N,H4 = 2NaNN + 	•Crpopeten ncrpnjyat- 
xsspasszt je moms excnno3nnna - tmpera maTeptja myre 6oje, sop ce no6po patusapa y !sunny 
minpaanna• 

Y Bonennts pacrnopnaut XHAPe3HH . peitYKYie •jolt Ao jogOnonolnina, cone cpe6pa a *Me' 
— *0 CA060AHHX MUM, icynpa cons *0.1tynpo coma ATM. Can on ce nps Tom maw= no-cso6onsor asora, HO mania! nponec je (Anna° npalien aroPennnat pezaintjama. Mantra° AO ,  XHAPe3HH Mace *a ce wawa= caMo non crporo -onpetennst ycsointsti (nartpstatep, jonon 
Icon pH = 7-7,2): Oncwanntonta otoptiatnja no ibera cmopo ne'nocrojs ana 'AejaBOM spa° 
*mix oessiaufonnx cpencrana (nonownca in statu nasceadi,Sn• ,, Ti•••) oir nornyno • some na 6yne penvconan no amonnjana. Ka0 a caM XHAP113KH TaK0 H CBa H.e.rosa jenzobaba cy mosso 

40) Ilpaicnsmo Ao6mjakbe a3orononommte aliCeMtHe 'H }sautx Conn najarognnje cc Hamm, asco ce note on narpnjystaanna. OH ce crnapa Rao pezynna peatanzje.nsateljy HaTPRjr4a- maxi a asorcy6oxcnna, icoja eve isa 190 °  no jenna‘nrat: NaN + NO =-- 	NaN. 41) Kncena cpyznanzja HDT, (T.T. —80°, r.x. + 36°) -N onapaRrepticana je npennomhy K = 3 • 10-6. 3arpeBan,eM nape HN, =Han 300°  one ce encnnosmnto paantince yrnannost no 
peangnja: 2HN, = H, + 3N, + 142 'gam. Y 6e3BonnOi4 cram" asceronononnqua rcncr.sunta mom na excnnonyje He Ca/40 apt sarpenaltsy Belt npocro on Trien

,
giba cyna.'HalapOTHEI; y none-

non pacrsopy pacuansube je Tomato cnopo, na ce jam pas6nancenti• anCemnta npst crajamy npax- 
Timm He pasnance. Ilape 	"Tao cy orponne, a mann sane= pacrnopg naa.sanajy sana- 
name 'nonce. 

Hop= maxim tbymmaje H173  Hapattrepncrutnra K Taxa* o x c e nannona. cpynn- 
133ja- Peanunja ca HJ npahena je nannajtubem J2  it crsapamen npoArann PegYmMlie a3oT01300- Entine Kncenane — N , n N113.- Gams Hi% n One HCI npnwpenalby pacrnapa inaTo x nnalsmy 
Tj. nosama ce ananorno uspcsoj Bonn. Aejcrsom sera* na HNs  ;Omsk no =MOM* Re cant onronapajyhnx &Tana, Bali '1V2  ii NH,, nox ee caO6onnis nonotnuc ne iturnaja. Ho mum omit 
peaktunjama asoronononmata Kimmins Emma je cantina asotioj. Yvon One CA/NHOCTH je rile= npncyerno y moaetcyny o6a jensnamba- rieronanearnor„ a3ortt. 

Penyitnnona tbyinautia 3a ,Hlkis  nu* Rapawrepncrautiaana ca mann jannat ofccnnagnonnst 
cPeAcTnnsta oaa max pearyje. Hanpnnep, ca 1130TaCTO* HOCeMLOOM HMI  6p3O ce oncunnine- no jemsvansm HNO, HrT2  = N, + N20 17 H20. Oni pa:Ouija nonce Aa ce ncnopncrn sa 
HEIIHTETSITHHHy anansay mum. 

Con,, a3OTOBOAOHHtlite HHCeMtHe cy, *0 liPaBallY, 6.0369jne. Jenntbaba Ha= Hap1HTHH- HHilOC =Tana (zcojn croje y nanOnaCOM ini3y,71eB0 OA a”eaniYis) mOrY Ast'ce Pacraapajy. 6es pa3narama a HaHX0B0 paanarabe Ha hiela.71 H astir AelliaB* Fka/110 Lrpli janen sarpenamy. Assn anon escssomje sa 327° . 3azazzanons je, Aa 6pssna repraakor, pasnaran,a Ba(N,),, ppm BpSo 
pllowasq ripsrscuszaa 6nruo ce cmansyje. 

42) Ilopen coins U0aHaTH cy Taxote nponmone cyncrirrynnje nogonnan kilki s  =ore-MM. (1),A y o p - 	n (FN,) crnapa ce nejcrsom moiety HN, n Fs
. y crpyjn awls nojenna- 4HN 21:2  = NH,F 	3Ppts. To je senensacro-ncyrn rac 	— 154°  , —82°) Hops ce ,narsuio paanance no cxentli':,21 71qs-  = 2Ns  + N,F, Ha cso6ossn a3oTYLME4)ny0pnna s H H (F-11 = N 	To je nocrojaa, no 9611,11411,4 yCnonstma 6es6ojaa rac (T. cy6n. —100°) no mnpicy cnntzan 	 • 	• , 

Xnopaans .(aNa) ce so6nja. nejczeost ,HataebY , aprosimonititHe xvinOxnopaCTe, 
xmcenzne no • acemn: CIOH 	 Sncesoj.,openzant peanusja Age 
c nesa Ha ' ,mew, y 6a3acli 	3jocza Ha newt.. )Clopaain,:iie 	o6manint ycnosnms..6eaGolan rac (r.r. —100°, Tx. 	suronepaiyIshi.6ponsts" 	Apneas siktnsocr (T.T.. 	*Maim 
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g 2. Ordeaparbe xo.fefutexca 	 271 

Emma= jo/(a3H A a morY Xta ce Ao6HiY Aeirrsom mina cpe6pa Ha jog no peaaintin: J e  + AgN3  = AgJ JN3 . Csx xanorexammi cy H3Eiaxpe,two excnnowismi. BoAa Hs nocTenexo 
xHApanHrwool pumice. nom XallOreHCKOT npoaaaoga 1103041TH cy TaKohe T It 0 H H JI a 3 H A 
[SO(N3)a ] H Cyn cl)ypanaaag [S02(1%.)2]. 

§ 2. CirBapalbe Kohinnexca. Y nperxogHom naparpacby pamaTpaHe pe-
axmje ammje amoHHjaxa H3na3e 113 OKBHpa yO6Htiajemix HpeTeraBa o BaneliTHoi 
Be3H. ,lIoHcra, monexynH 13 camora amomjaxa H marepHja xoje crynajy c ILHM y 
peaxwthr (Hanplamep HC1) enexrpmecH cy Heyrpanm monexym H carpabem cy 
y IIYHoj cargacHocTH 3axTeHom Teopuje o BajleHTHOCTH. HH jenHa og maTepHja 
xoje crynajy y peaxonjy HeMa, npeMa Tome, Henapmx enexTpoHa, xojm 6H 6num y 
cramy ga ocrnape HageHTHy ne3y. MebyTHia orneg noxa.nyje ga peamnja agliunje 
Hnax nocrojH. 

0 mpaxTepy npoixeca Rohl ce gemana npH pealamjama amomjaxa ca mce-
mamma, gajy HaM nonaTxe came oco6HHe gO6HBeHMX npomnoga — amOnHjymone 
COJIH. 110IIITO one ynex y pacTsopy gajy joHe NH 4*, TO npu IT,HX0BOM nocrajalby 
mopa ;lobe go cjegmbanalba HeyTpanHor monexyna amoHmjaxa c jOHOM BogoHHHa. 
3a peamnjy HanpHmep mmeby NHy  H HC1 OBO mome jja ce upernegno H3pa3H 
OBOM cxemom: 

H 	 II 1+ 
H:N:H 

113 cxeme H311J1a3H jja a3OT aMOHHjaKa ITIOHELThatill K ce6H joH Bogomma og xnopa. 
Cynparno xemcmat petnamjama, xoje Hoge crnapamy oammix Banenrmx ne3a 
(III § 4.), KO,IT onor npoHeca He crnapajy ce HOBH eJICKTp0HCIOI napom (turn —
no Koceny — Hema npena3a e.neicrpoHa). 

AmoHHjymxnopHgy ciwma monexyncxa jegH e a ogp e-
benor cacTana, 4Hje cTBapan.e H3 npocTmjxx M 0 e-
xyna HHje Be3aHO ca nocTojamem HOBHX eJlexTpoH-
CKHX napon a, Hamnajy ce Y CBOjCTBy noce6Ho TIOChlaTpalINC 
cacramm genona Hma c.mtnnix xorannexcHHx jegmbeisa, xiecro Hemcxoguo 
H3ABOjHTH K O M II nexcHH j o H. HallpHMep, KOMILYIeRCHII OH NH4+ Ha- 
nam ce y CBHM amomjymosHm comma, xoje cy came HomnnexcHa jegmbema. 1-8  

AaTa cxema crnapama NH 4C1 'Termini° noxaayje 
nonomaj y noc.marpaHom RomruiexcHom jeginbemy 3aysxma a3oT. T 
HH aTom (Hm joH) •  Hamm ce zpaduffierb KautlaKca. apyrx cacran 
nnexcHor jegmbeiba pacnopebeHH cy y ogHocy Ha rpagHTema xo 
LIHTO: AOK cy BOX(OHHIIH HenocpegHo Be3aHTI C IbHM 
ulapboj cOepu KOMIIIIeRCa) jOH xnopa je ygamemjH (Hana3H ce y 
na npeina TOMB Be3aH je Amor° cna6Hje. Paamica mmeby ynyrap 
aDepe o6HuHo ce o6enemcana y cbopmynama Taxo ga ce npHa ecp 
rpagHTe.Tbem xommexca) cram y yrnacre 3arpage. HanpxMep, xo 
xa3Hname amoHHjymx.nopma 6Hhe [NH4]C1. Kaxo mut cloopmyna, 
Hanegena cxema, nognnatte, noTnyHy jegHaxooT csa 
Hma, pacnopebenm oxo won, He3aBlICHO ojj Tora, Ho* ce o 
npno6HTH0 y3eTOM amomjaxy, a KOjH je 6110 npmcajegmbeH xaclnij 

CTHapame KOMMIeKCIIITIt jegmbeiba o6jannbeHo je one Ha 
HniyMOBHx COJn3, rge je awn amomjaxa rpagirren. Rommexca. M 
netnhe XIOJIa3H y (Amp crnapame Kommexca oxo cno6ognmx joHa.• 

Pawl npoymaHana onor ,c.nraaja, rpaamorpHato npe cnera pal 
jona H monexyna none. Kao urro je paintje noxa3aHo (V § noA A 
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272 	 IX. 	epyaa fiepuexhwe mamma 

TpHx1HOT 1-10Jba lc* crBapa joH, monexpm BoBe ce Ha ogpel)epH Hamm gpHjen- 
14 arm nimonatie joHy cynpoTHo HaenexrpHcanat icpajeat ABHB3a, (B. ca. 

113). Ha patiyH osaHHor npiumagema y pacrsopy Hacraje.xagparicarur joH (a. 
cn. 126). IlpernocrasHmo caga ga ce pacisop C130 Wile x mane itemteurptiae. 
Y 1,13BeCHOM cTagHjymy x3 'sera ,1104Htby ga cc.113A8ajajy Hpilcuuni pacTO0pene 
matepHje Ho* cagpme y •CBOM cacraBy H nocmatpask jolt.. Arco cy monexynx 
Hoge, uojH cy ra•HenocpegHb oxpynatsanit y pacrsopy 0H.7111 cna6olgtaam c rbFa, 
orrga soga He ,ynasH y cacras xpircrana. HaupotHs, axj3 je BC3(1-10H1t ca /maw-
nxma Hoge gocra jam, onto y cacras ,HpHcrana OH y.na.311 ca,n3secrtem ..6pojem 
moneicyna „EpHcra.Tnre Hoge". Taga ce go6rtja xmcranoxErmat gate mwrepaje • 
lc* je y cylurnHH xemanexcHo jeg H rri e I e. Hanpamep, Jby6wracr 
xpricranoximpat CrC13  • 6H20 je ycrsapH Homnnexcito jegmberbt• [Cr(OH3 2)C12 

 y Home ce oxo rPagtrrema xomnnexca (CO+) AIME y Yi!YTPaun0J  atoepH mem 
monexyna Hoge. Ha cTurgan Hawk xao Homnnexcsa jegsrbeiba Tpe6a nOcmatpatx 
H gpyre HpHcranontupare coax (Malta geo 'miaow xpricranse Hoge monce. ga ce 
Ha/133H y CHO,TbliCij ctlepx. , • ‘. 

OntrrnegHo je, ga HomnneHcHo jeginberbe -moHce,' yonurre rosopehm, no-
cram Raga Ha ;tam joH gejorHyje He canto soga Hero • H Hem gpyrH.Herpamut 
monexynx. Hanpumep, npH gejamy amornijaxa Ha Boma* pacrsop CuCla  nocraje 
Homrinexc cacrasa [Cu(NH3)4]C12, Rojrz gmcocyje Ha, joiie [Cu(NH3)4]• H. 2C1'. 
C gpyre crpaHe, HomruiexcHa jegin4erba se mopajy ce crsapatx canto y pacrBoPY; 
HomnnexcHa jegmbema nocrajy gecro H npH mebycO6Hom gejcmY quperux mateprija 

C rEiCOBHTHM. HallpHMep, 603B0013H CHOI y armootelfx 
imomjaxa gaje xcimnneric cacrasa iCa(NH2)2)C12. Cpu-
num cantor nponeca ocraje npH tom Hcra H •cacrojH ce y 
npHcajegHrbaHarby ,Herpantnix MOJICKWIll 0130M HJIH OHOM 

jony Ha  Pa`  yH y3ajruwiror . nprisnatrerba. • 
Oso npramatrerbe He gejcrsyje camo x3meby joHa 

H gxnalmor MonexyJm, Hero join y Bekaa C7411101y H3Mel)y 
joHorta pa3HoHmeHor Hadoja. Hera, Hanpxmep, rums 110313- 
113138H joH npnbrie licrospemaro HeKOJIHKO Heratruatex. 
ARO je npH tome mebyco6Ho , og6ijarbe 013101 Qui0Hje 

CTPYKTYPe K(PtCP) npHsnagerba rpfnurrema Horannexca, =cram rpynanxja 
monce ce noxa.larx =MHO 110CrOjaHOM, ga he mobil on-

cram 101H0 y nsperom cralby MHO H y pacrsopy: TM= CJIrlaj je,HanpHmep,.ca 
Na2 [SiF6], y Home joint cllnyopa 6Hsajy npHanatiewl og SP+ jaw, Hero unto ce 
011H mebyco6Ho og6Hjajy (cn. 173). Om jegmbeme Amcocyje y sogerrom pacmopy 
no cxemit: 

Na2 [SiF6] F 2Na• + [SiF5]" 

Haj3ag, notnyHo je moryh cnrraj y Home gam joH Jen:Howe/dem nprisnamm 
H joHe cynpomor 3H0101 H Heylp1U1He sionexyne. Axo npH tome H jegue H gpyre 
rpagHteme Homnnexca Apia' 00B0.1bH0 1113PCTO,, rCoburnexcHo ,  jegmberbe tumor 
tuna, Hanpxmep, [Pt(N112)4C12]C12  &the nocrojaao x y gsperom crarby n  y pa-
crHopy, gajylur y osome HarjoHe [Pt(NH3)40,2]•• H aHjoHe mops.' 

H3 HanomeHor H3.118313, )01 H011111.1101CCH11-jemnbeiba gory 6Ern IWO 13113130- 

!Tow, nourro y. cacraH yarpaunbe abepe mory ga cryne H j01111 H HerpanHH 
monercynn, a x jegiur H gpyra 3ajeraro. UenokynaH 6poj Immix qec-rxna, 
roje o6pa3yjy y H y T pa in H, y cclipy oxo gatora rpagrrreaba Homrtnexca, 
Ha3HHa, ce Koopouriaquonum 6pojeM. Taxo y nomeHyrirm npHmepxma Hoop:maim. 
oHti 6pojesn Hmajy spenHocr 4 3a 13ot, '6 3a Cra+, 4 3a CO+, 8 3a CO+ x 6 
30 Si44'. 

C.n. 173. CxeMa 
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§ 2. Ciaeapame xostiAnaa 

  

3a ogpebaBame Ha6oja crBopeHor xomnnexcHor joHa 3Hagaj HMa, 
c jegHe crpaHe, Ha6oj camor rpagaTema Romnnexca, a c pyre — Ha6oj jOHOBa 
cynpoTHor .3HaKa y yHyTpaunboj citepH H IbHXOB 6poj. Monexyna, Rohl cy yam' 
y yHyTpanta.y ccloepy, He ypavyHaBajy ce npH ogpebaBalLy Ha6oja, noun° cy 
yoninTe enexrpoHerpanHH. HanpHMep, y cnytrajy [Cu(NH 3)4]C12  gBocrpylca 
II03HTHBHH Ha6oj rpagaren.a Komnnexca (Cu 24) ocraje Hcra H 3a geo Komi-mama 
HarjoH. Y cnyuajy K2[PtC16] H [Pt(NH3)4C12]C12 cam rpagarr, icomnnexca (Pt 4+) 

HMa geTHpH 1103HTHBH3 Ha6oja (Taxnatje — IIO3HTHBHO je meTBoposanearaH, 
KOMUJIeKCHH nax jOHH — [PtC1 2]" H [Pt(NH3)4C12]" — noce Asa HeraTHBHa, 
ogH. gBa TIO3HTHBH3 Ha6oja. 

C gpyre crpaHe, Ha6oj xomnnexcHor joHa Tpe6a ;la 6yge 6pojHo jegHax 
36HpHom Ha6ojy joHa cnonaLe ccloepe H ) -Aa My 6yge cynpoTaH no 31Iaxy. OTyga je 
naxo ogpegHTH Ha6oj HomrinexcHor joHa. Hanpamep, KO xomnaexca K 2 [PtC16] 
y CHOJIAbOi ccbepH Hana3e ce gaa joHa xanajyma c 1103HTHBHHM Ha6ojaMa. Hpema 
Tome cam `KOMILJIeKCHH jOH HMa gBa HeraTHBHa Ha6oja. 

Kag ce 3H3 cacraB RomnnexcHor jegaffielba, naxo je Ha1u H Ha6oj camor 
rpagarema xomnnexca. Oznyneglio je, OH mopa 6HTH no 6pojy jegHax, a no 
3Haxy cynpoTaH anre6apcxom 36Hpy Ha6oja CBHX ocrarmx joHa, xoja ce Hana3e 
y cloopmyna. Taxo HanpHmep, no K2 [PtC1 6] oBaj 36Hp je jegHax (2+) + (6—) 

(4—). Hpema Tome, rpagaren, xomnnexca (Pt) Hma y gaTom jegmBeiby tieTapH 
II03HTHBH3 Ha6oja. 

KOJIHKO cy HomnaexcHa jegmserba pa3HoBpcHa y nornegy cBor cacraBa, 
TOJIIIRO cy pa3HospcHa H y nornegy nocrojaHocra yHyTapme ccDepe. Maga npa 
gHcogHjagHja, HanpnMep, K 2 [PtC16] noper paBHoTeace 

K2 [PtCI6] ± 2K• -I- [PtC16]" 

nocroja Taxobe H paBHoreaca no cxemx: 

[PtC1 6]" 	Pt:: + 6C1' 

max je oBa nocnegma xo onor jegmbeisa TOJIHKO jaxo nomepeHa yneso ga 
jOHH Pt- •• H Cl' cxopo yonme H He nocroje y pacTsopy. HaIIpOTHB, KOXI 'cox-
nnexca, HanpHmep, K2 [CuC14) aHanorHa pasHoTeaca 

[CuC14]" F Cu-  + 4 Cl' 

TOJIHKO je jaxo nomepeHa ygecH 0, 	y pa36naaceHam pacrsopHma 'co/annex- 
cHH joHH [CUC14]" cxopo yonnrre He nocroje. 143me1y oBaxmix xpajmax curia-
jeBa nocroja HH3 HarepmegajapHilx, Raga ce y pacrsopy jegHoBpemeHo Hanase 
3HaTHe xonatame H camax Romnnexamx joHa H npogyxaTa . maxoBe game gHco-
najaHaje. 

Kaxo K2 [PtC1 6) Taxo H K2 [CuC14] aacrajy mebyco6Hilm gejcrBom Heyrpaa-
MIX CO= no cxemama PtC14  + 2KC1 H CuC12  + 2KC1. Wax° o6a oBa jeginbetha 
y jeggaicom creneHy npanagajy aomnnexamm, anal( ce npalcrwmo maTepHje, 
camme K2 [0104], c mano nocrojaHom yHyTpaumbom ccloepom liecro Ha3HBajy 
gBojalim conama H o3HanaBajy Ha cnegeha Hatnui: CuC1 2  .2KC1. Taxas 
Hamm o3HatraBatba catryBao ce 0611t1H0 K y nornegy xp1crancacHgpaTa. 7-9  

Acnryffe 

1. AaHac Hocroje Asa rnaHHa HpHnaoa reopHjH xolannexamx jenwheiba. Ca mmHg:mu 
enexTpocTaxHqxor Hocmayama, xoje noTwie on Kocena,: cmapame xonmnexcam 
jewenbema Hp= ce Ha pa'lyu xynoHmor npmmatiewa neema H HAxorte yaajapaHe Hanaptaamje.. 
HanpHmep, HpH nejcray amomijaxa Ha HC1 Bortoturcaut joH Hamm ce scrospemeHo no AO-
cram HpHanagewa xaxo ca crpaHe joHa xnopa Taxo H ca crpaHe MOTS amolutjaxa. Hoprro je 

18 011111111 72/111j11 
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_ 274 
	

IX. 1742a ipyita erect 

OBO BOA8.30Ta 	avamello, Haeraje co:amOlinlylut c 1c001104.14:14+ Iti011001 CI-  xoje 
ce oxa 11 'ACM xa,48 ce paCraopx y BOW. 

Ass cy came enexTpocranonte 'pentane nexononme sa n6jannbeibe crsapasa monexynsi 
NH1Q amass 113 Tora, nrro 1130T amoaskjaica itaa mama ectieitilanoi aa60j '(.0;84),' Om 
xnopa (-1,00) a ixecimphublutock moneIcyna NH, je Madii , istalbsi. (3a Lb 1131TaY'lltmP $I■eteactr: 
jossa, Otnn.nenno je na ca atter° enempocraranuar rnstitrunt ,,ispoTon Tpek?na ,:63‘xe: jai 
HCABH 3a Cl, 	311 MOT IIMOHEjaHa.  

2. Apyra Teopaja o ersapsuby xoranneXca 110THqe oR gYlica, a 	 pamisto: 
 CHAIM( (1927) ro.a.). Y iberoao• ocaosa muca aneja fief:ix:dam& li o 116$* 0 - 

T o p x e (npywinsje xoopmuniTarate) sego. lb TOI npettnaiii, afottil eg cnitionideVentsterpost. 
cams napoanaa, nmajy Teary,  na 	Yno4Pe6e 3A''.atoreatt.6-14pyritx Vepritat;Y:POPVc:AW4-i,  
wromm non! Hemajy nospneny enewrpoacxy xonsbarYPanHiY, graajy TeaubY 	9.cn9akt,  
HsH exesapoacsui C7I0j acxoparniusaajyha Tyl)a CACHTp0HCHH jUlic). ATOM! npsor .. 

s
Tnna na3analy 

ce rs o H o p a, a npyror = ax a enTo p a. Axe 	o6e: Tome aapaaanfa Xoersi jaxo, 
To ce wiety aroma ycnocrasiba se3a na p a ts ylt e e KT poacxor ein a "13•a ,  X a 	p a. 
Hanpamep, nocrassax jossa NH4+ 6asit Ha palsy's ona6ongor enexrponcaor napa roma N , a .  no-
nam myna, mro je asor amoaajaxa 6osbngoapp sserp jop-  vsopa. 	 : 

Hpa ynopOasasby apogees crupasba 1360tnie naneirrne a nonoptio-axnentosine acne: 
raZniajy ce one cxeae: 

A.  + .B = A:B 	a 	A: 	- 	AtIt 
;vamp amearop 	 , 

Hs OBAX cxema ce axP.H3 Aa ce o6a apogees pawl:114j),  no pe K Jc o a3 'eaeopeorexxx napcaa 
xao se3e, ants cy one came y xpanboj =On acrora Tana. lipeasa Torkse, Ca. clasibsignsia passost,, 
Tpastax npeTcrasa cane, xoje nejcrsyjy spa o6pa3Osasby sioaFtneaca; ae PaamtlIgh,  ce nI)M101-  
MfjeA0 OA 0614tiMiX BABCATIBAC (III § 4, non. 2). 

Y crpvcrypsusm 4)opmynama jensaboba noaopmo-axnertropay se3y ,  ne npeTcrimbamo 
UPOCTOM ApTOM (xao o6muly saneany) CTPCJIMMOAI  YUPalVbemom onnoaopxsca.axnenTopy. 
Tope noMeayre cxeme mory ce npeina Tome ganacaTis osaxo:,  

A.  ± .B=--A-113 	a 	A:-.B=A-- ► B 
CJIHYHO tHiCTO enexrpocraTatutoj, ca ma no c e 6 H nompad axisenTopaa Teopaja 

Tascoe auje nosonsaa. Axo nocmarpamo sup NH3—PH31--Askt3 slots ()camas na ce cmaTpa na no 
TOMB perry nompaa clmaasaja peurpsunsor stoats cna6m (=op° je moryhe °gems:tam o6pHyro, 
nom= ce cno6ornss enexrponcxx nap nocrynuo yx,ssbyje iCarPa).. MebYrsza, omen nosa3yje 
xa,P113  naje ca HC1 jegaibelbe CACBHM nenocrojaao, a Asti's  nano jeninbesbe yonnrre ae crsapa. 
Oso nocraje pasynubaso axo ce yame y o6sap ;la ce 'Ron nocataTpousx monenyna EH, y H143y 
N(-0,84)—P(-0,16)—A3(-0,04), 6p3o cmsubyje e cjf e x t a 33 x a s a 6 o j nenTpanaor 
aroma. 

3. 06a pacmoTpessa prenaurra ce He racipbyviY,,Bch je.40 z(piro aonyibyje. To ,nocraje
jam°, axo ce Tame y o6311p na n a .tb Ha a. nejcTsa paainsaartst cum arrno 6aTao sansicsa 
ont sbaxose npapone: 

Cmasbesbe pacrojansa Hamby yaajaaao AeA3rjytun isecnura 

Homerax enekTpocramalmor y3ajamaor Aejrnaa: 	 ersaparbe HOBSRCH1ILAX 
jOH — jOH 	jOH — monexyn 	monexya monexyn 	 *Pa' 	• 

Kao grro ce mum 113 rope naseneae cxeme, gee-raise, "spit ce nocryznio.363anstasajy,'npso • 
aersYiY jeme Ha .pyre enewrpocraTainca. Axo je 36or HCHAX pa3nora rsan,e .6.rsascasasbe Hemp 
rytte, ossna ce (-map npaxratrao na Tome H orpasiaciasst. HanpsTas, 	MCCTHBe,mogy na ce ups- 
&mace 	APYroi ;loaf) a. o ORHAY.(ka oTcrojarbe xoje knife Maoro 'Behe 0.4 36apa 
pag,xjyca aroma xojx ce xellocpeBilo 36nnacasajy), mina nocraje ivsorylisso .crsapasbe 
HOBABCHTHAX H nossopuo-asasenTopaux sera. JAMMAt OBNIC BOC.ACAMAX HBO H /BAXOBC pexamsae 
senntume y nenoxynaoj eueprisja aomanexase se3e cse ce 'max nosehapa.y rosy *mar 3611M- 
7KaBalba MeCTHIAL 

H3 amoacenor cnenyje na y °murex' cartab,  Ho:assent:pa sera mom na ce cmaTpa  Rao 
Rom611santsja enexTpocraTauxe a Aoxopxo-titaxedtopxe. Camp .onna Kam Bestowals' jensior 
o6naxa osor y3ajamaor nejcvsa TOAHHO Aommuipa, na je upaaraxmo morylie na ce patsysta canto 
c Haim, nocraje ripa6.ini7lcso Talmo jeAao 	paanje pa3maTpagax Tyasaaesba. 

• 4. Oluirnenno je, he npasnatiesbe join sonoanka 'On crpane a3oTa amonsijaxa,. aka 
yronnao =sane, yxonnxo je c.aa6mje cnojea C HHCBMMCKILM ocramem onrosapajylie xacensne 
(ij. yxonaxo je osa jags). 3aro je TonnoTa crstspalba sueonnjymosnx coma, c jaxaM KHCeAHHEIMA 
se.ha nero ca cna6ajam. Taxo atinpamep, 3a HC1 x H 2O (am osy cmaTpamo xao c.1416y Axce-
assaY) nmamo: 

NH, + HC1 = NH4C1 + 42 maws 	Nfta  1-1()H, NH4OH ± 8 mu 
O6paTno, paanarame amoanjymossur CO= na amonajax H cno6onny wccemnay we Fronxir 
mane yxonasco juin =census:Ka ocurax npnansign- sononnEos jon (Tj. yAINnuio Pla6x111 
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§ 2. Ortsapame ItaidatleKCCI 
	

275 . 

naTa xmceintua). riper.% TOMB, Hanprnep, NH,C1 ce pa3nare TeX ma oxo 3000, nom ie MOH 
menocrojaH Ha o6Htlsoj Temneparypn, 

5. AmonHjymon joH Hma 06IIIIK nparninnor TerpaeApa ca 330TOM y norrpy. On =a Maori) 
3ajenimmxor ca sell pan:10e nomenyram 	§ 5, non. I), oxcoaHjym JOHOM (014 4). OSaj HM! 
o6ninc Tpoyrnacre nripamline c mceolurom ups npxy. 06a jona noczajy ca SWUM mspmajamem 
TonnoTe. Taxo 3a racosme cHeTeme nomohy Xecosor 3mkoHa =pampa-re cy one Tonmor 
crsapaisa: 

(NH,) (H+) = (N1-14+) + 214 Yawn H 	(OHO (H+) = (OIL+) + 184 wars 

Kao InrO ce H3 °HOT' Hope*Ibli SHAH, Tolman craparba oxcomjym joaa mama je Hero aMOHEjyM 
joHa. Y se3H C THM malba je s nocrojanocr oxcoHnjymonfix cone. One cy nowurre y cno6Onaom 
cTalby canto xon Hexxx Hajjammx micenima. Taxo je nom:taxa co OH 2C104  (r.j. HCIO, • H20), 
mHje je , npoymanasse xpHcranne cTpyirrype noxaaano narnpy crpyxrypny aHanorsjy C onro- • 
sapajyhom amoHnjymonom cony — NH 4C102  

6. 11Hrbeknina na Rog [N(NE13)4C12]C12 MHO nHcocyje camo Asa joss mops, a ma ociana 
ocrajy tutpero ne3aHH y pyrpannboj cbepH xohurnexca, monce na ce yrspo ornenom. Taxo 
ma) ce pacrsopy °nor jemmffielba norm AgNO, mina ce ommax Hsnmaja Tanor AgC1. HainepeHa 
xonwania Tanora xao H onronapajyha H3pamyHanama noxa3yjy na on am mempH joss amps, 
Koh, ce Hanase y monexyny onmax ce Tanonce canto wa y o6Jmny,AgCl. ripema Tome, camo Ana 
joHa Cl-  on mempH Hana3e ce y CII0MH2Oj ccpepH. Hanopeno ca pe3ynTaTHma noTnyHe xemmcxe 

OBO H noTsphyje HaileMemY 4mTmYnY• 
7. Hocrojanocr yHyTpamme cc Pepe Hexor Romnnexcnor jegmmena MOH(C ce xnaHurnt-

THBHO H3p33HTH senwmHHom HOHCTIIITT3 nticognjangje Hoja je 33 my xapturrepmcnsma (rms. 
oH c T a ti Ta He II OCTOjaHOCTH KOMILTIeKat). YKOJIHKO je OBa senetnina mama, 

roam() je nocrojalmja yHyTpaunba ccpepa (upn ,sarom xoopinmarroHom 6pojy). HanpaMep, 
33 xohurnexcHe joHe [Ag(NI-13)2]• [Ag(C'N)2]' ogrosapajylm sopa= Harnenajy: 

[Ag•UNFI3 11 2 [Ag•]  [CN1 2  
= 2. 10-21  

[Ag(N112) 2•1 — 
6 . 10-2 

[A.8(CN)21 

OTyna je jacno ;la je rqsyrn Komnnexc sHaTHo cra6kuumjH on npsor. EpojHe spew:toms xoHcramm 
HenocrojaHocni Ho3HaTe cy 3acan 3a pe.sanomm MEUIH 6poj xordnnexcHnx jejmnbema. 

8. Kao TTITO H3.3113H II3 H3pa3a 33 ICOHCT3HTe xepocrojaxocrs, Holigeurpamija itempiunior 
joHa-rpawrensaa 'complexes (mtriplusep, Ag•) y-ronHxo je mama, ponmo je neha Romrempa-
nmja monexpa (HanpHmep, NH,) HMI joHa (HanpHmep, CN'), Ho* npKaanajy yHyrpamrboj 
ccbepH KomnnexcHor jegmbeiba. C npyre crpaxe mnaleirrpaiutja•oxa — rPkogrelsa xosinnexca, 
yTonmco je nuba ywasmco je yHyTparinba ccPepa nocrojamja. 

Axo ce Ha Any pacrnopa Hana3H Tanor Hexor Ten= pacrnopnamor eneicrpoinrra, TO je 
Icom'exTpangja IbeTOBMC joHa onpel)eHa sempomom II130H3B013 IMICTBOrlIbHBOCTH. .AICO ce oua 
3a knit!! on joHona Ha Heim Hamm c.man,H, ogroaapajyhm ,geo Tanora wens= y pacrop. 3aTo, 
axo•ce y Telmer Hag TanoroM piece Heim maTepHja, xoja c jenHnm on n.erosH:c joHa rparr  mom-
nnexcHa jenpubma, monce ce y mHorHm cnymajeamma noculmt pa c T n a pa m e Tan o r a 
Ha p any H cT Baps rb a lc m nnexc a. Ono he cc. yronaxo naxrae nocrEhis, pcunixo 
je sehR onronapajyhH npom3son pacropmmsocTH gaTora Tanora. Hguiplimep, AgC1 (L=1.10 -10) 
nano ce pacTnapa y inning amoMaimma, non je AgJ(L = 1 10-12) y merry npaicrwmo gepa-
crsopaH. Ono je ycnonmeao HITO je npowsnogy pacrsopmmsocm AgJ onronapajyha KOH-
geirrpaumja Ag (10-2  zp-jona/.4) maa.a Hero inTo To of ronapa gmconmjawrjH penammuo Heno-
crojaHor RomanexcHor joHa • [Ag(N1-1 2)2• 3amemyjyhH amoHHjax ca KCN, mance oe pacrno. 
pHTH AgJ, nourro ce y TOM cny'lajy Ta Hcra xcnnxempaumja Ag• noxa3yje xao nosmbHa na 
o6pasyje Amor° nocrojamjH KomnnexcHn joH [Ag(CN) 2]'. Pacrsaparbe Tailors Ha pimp nocro-
jama RomnnexcHnx jeninbelba spno ce germ Hocopinnhyje y aHanirramxoj xemmja. 

C npyre crpaHe, y mHornm cnymajennma oHo nax He nonyurra na ce Hp! Tanommby yno-
Tpe6nana seminal simian peawnma. Axo ce HanpHmep, Tanonal Ag• nomohy pacrnopa NaC1 
TO he ce noxa3aTH, na onronapajyhe nornuneme xoHueurpairje meronor mama najnpe mamma 
xonnempamajy y pacmopy npeocranor cpe6pa, aim ce can 3amm 6pao nosmana 36or crsapama 
momunexcnor joHa [AgCla]': 

KoHneHTpanHja NaC1 Cron/n) 	 0 0,004 0,036 0,35 0,9 1,9 2,9 3,8 
Pacropmmocr AgC1 (.muAuson/A) 0,013 0,0007 0,0019 0,017 0,10 0,39 10,0 24,9 

9. Y mHonen cnymajesEma crnapame ma-annexes je Harpmenlijapm c-rangjym qxcHna-
MH0Ho-penparroma npogeca, xojE omoryhasa IC 0 H T a IC T iissieby OICCHAMIWOHC H pemic-
"mom maTepHje. HanpHmep, peaxnmja H3mehy SnC1 1  H FeCl2  He raceme Ehm H CLCCrCXI. c rc n 
croj a6Hpsoj cxenw 2Fe•••+ Sn•• = 2 Fe- + Sn:: a6or yaajaMHor o ACElt na tc.rwi 
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276 	 IX. Ham zpyria tiepuodHoz mama 

jOHOBa ca xcrgM Haexempnclubem. Ycmapa oaa ce peatagija gem ii3raega npeno caegelum 
nnTephiegnjapmix crannjymn: 

SnC12  2C1 -4-±SnC14" 	SnCks" + Fe•- -4. Fe" + snCla ' 
SuCl', -I- Fe-• -4- Fr. + SnCl d  

npomena na6oja pepyiamonor. cpeitcrana (Sn), sacra= ycnea ornapatba Hohuinenca y na601 
cynporan onennagnonom cow:Array (Fe) omorykyje Komori. Hamby ore ygeonnat peamatje. 

§ 3. Kaceomrma jegmBeisa 830111. Ca warm nosHaTH cy oxcH,n;H, xojn 
4lopNianao ogronapajy CBHM crerremma naneirrHoarri on jeAaH no neT. cpopmyte 
If Hamm cy cam: 

	

N20 	NO 	N203 	NO2 	N205  
Cy6oHcHA 	A3OT 	AIIRWRA 	A3OT 	AmarAPTIA 

	

'orn 	MOROKCHA 	It30TaCTe 	AHORCH,11 	&wane 

	

Hnceannie 	 lopennne 

AmiwipHg a3oTHe RHcenime je tmpera maTepHja, a °era= oxcHnH cy nor( o6Hc-
HHM yC•I0BHMIL racorarm. 1 •2  

Cy6oKcua a3ofii a NiONCe ce go6HTH pamaralbem amoHnjyraffirrpwra no je-
itHatimui: 

NH4NO2  = 2H20 .4- N20 8 lawn 

Ha 168°  co ce Tom, a Ha 190°  notiafbe ce pa3name. 1,13nag 300°  pacnagame 
NH4 NO3  je excnnommilo. 

YHyrpannsa crpyirrypa monexyza N 20 of onapa itopmynit N = N = 0. 
A3OTCy6OKCH)A je 6e36ojlm rac ca c3ta6o npHjamma minima 21 cnagymanHm 
yxycom. Bona ra gocra go6po pacmapa a.nu xemmcial c ;bum He pearyje. 

3arpenamem a3crrcy6oxcHn ce cpa3mepHo naxo pasna>ice no peaxgrijit: 

2N20 = 2N2  + 02  + 39 laca.4 

3aTo je xa norminemum TeMnepaTypaMa OH )10Cra jaxo OHCHHallHOHO cpegcmo 
Two, 3toKapeHo pie paCILTMMTH ce y 'Bevy (Rao H y TUICTOM miceoHnxy). 

Holum H3nnajame Rnceoffinca H3 N20 6kina camo Ha gocra BHCOKOj TeNine-
paTypH, TO onaj rac, Ho* nonpwana caropename, He nonpmana HcrospemeHo 

nHcame; 36or Tom 6H ce 'tonic y aTmocctoepH micror 
N20 yrywHo. 11pH ynxcan;y merone cmeme ca ria3,33r- k 
xom coma ce xapawrepHeTHInio crane ontijeHocm, 

64. 	 Hoje je npaheuo sHaTHHIn cna6memem ocehama 6o.nona. 
(t3 4 	 Y Be.3H C THM a3c/r-cy6oxani ce Ha3HEta „necenHm" 
."a racom H Kaman ce ynoTpe6mana npH onepanHjama 
Z 3 	 xao Hap1CoTHR. 3  5  

OrnaPaibe oxcHga a3oTa H3 enemeHara non 
Q.) 2 

	

	 HHM yCJI0Blibla He Hge. Canto, HanpHmep, Ha 1200° 
 noirtube npHmemo na  Telie penepaisHa peaxwija: 

o I 	 N2 + 02  + 43 /mai: 2N0 

100 Z000 2500 J000 • 	Kao LUTO ce BMW H3 CU. 174 Ha OHO 1500°  pan- 
Tetineparypa 	HoTem je join npanTimio noTnyHo nomepeHa ygeno. 

Cat, 174. Pannarenni antre3e IIon THM ycnoimma ce oHa ycnocTanza Heo6Htnio 
33CYTMOHOICC11113 	po: ga 6H ce nocmr.na panHarma norpe6Ho je 30 tia- 

cona. HanpoTim, BHUIHM TemnepaTypama ogronapa He 
canto Beha xoniunnia NO y racHoj cmenni, Ho II HecpasmepHo 6pme nocrH3ame 
panHoTeme, Ho* ce Ha 3000 °  ycxrocTaTuba neh 3a Hexoninco MHJIMOIUTTIa 
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§ •3. KUCCONtitina jedumema aabwa 	 277  

nenoita cexpine. Y Hem c THM NO ce ysex critapa y aTmoccliepit Him 
rphIJIMBHIIH. 

Bea o63Hpa Ha TO, ammo je OICCH,EE a3oTa jaxo eitncerepmHo jeginbeme, ox je 
110,4 061,111HHM ycnositma ripairrittrim nocrojaH (3aiataupyjy1uH Henimoj cnopocrie 
pacnanama). Y .na6oparopHjama ce o6Htuto no6Hja nejersom He cyumne jam 
a3OTHe xxceninte Ha 6axap no peaxu,HjH: 

3Cu 8HNO3  = 3Cu(NO3)2  2NO 4H20 
OxcHn a3oTa je 6e36ojint rac peJMTHBHO mano paerHopaH y B01(13 x XeMHCKH 

C mom He pearyje. Crioj KHCeOHHK Ha He 13pJ10 BHCOKHM TemnepaTypama on* 
TelLIKO. CTOra ce 3anameHo Apinte y aTmoaliepH NO raCH . 6 -9  

HajimpaxTepHerittuutje 3a a3oTmoHoxcHn jecy Peal< a Hje an it a  H j. e. Tow not Aejemy Itimpa no6Hja ce nuulpo3unximpua (C1— N = 0), BCYT rac. 
NO ce HenocpenHo jenumt H C taiceomucom. 1Io3HaT je TaKoDe 11133 Romnnexclunc 
jegmbema it* canpuce NO y , yHyrpaumboj cstepH. 10  

PeluatHjacjenatbaHama NO c KHCeOHHKOM Ba3,4yxa xoja mitpHo Tette nosontt 
Ao critapama a3offiducoccuda no cxemx: 

2NO + 02  = 2NO2  + 27 lama 
A3OTKHOKCH•It je mpx rac H am) npena3H y Tetmoer xoja xibytta Ha 21° 

OxnabeHa Ha —11°, osa 'returner npena3H y 6e36ojHy xpHeranHy macy. Onpebit-
same monexyncxe Temaffie y racomrrom craiby naje 6po- 
jeHe, xojH nom H3meby 'Berme npocre (14 + 2 • 16 = 46) 
H ynHojeHe (92) HpeitHocrit, npH gemy ce OB13 6pOjeBH 
meibajy y 3aHlicHocr, on TeMnepaType omega, chtalby-
jy•it ce npH meHom notimueiby H nosehasajyhil ce npH 
meHom cmuxerby. 	 )) 60 

OBH pe3prraTH ce o6jaintbaaajy pasHoTeHcitHm cra- 40  
Mem immeby monexyna notaitoxcHna (NO2) H Agettl08/4002 
auxudpuda (N204). Onpebintame monexyncxe Teatime Ha 

 OKO 140° noxa3yje, ;la non THM yeaositma y racy nocToje a 20 

camo monexynx a3crrnHoxcHna, nox Ha muicHm Temnepa- 
Typama normity mebyco6Ho Aa ce cjentubyjy, rpagehH 	60 f00 14o• monexyne N204. 110MT° ce riponec crHapatba cnouteHH- C.n. 175. Pasuoroica mo-jmx twerinia noTnyHo onpebeHor cacraita H3 Herpaamtx immeps3auxje 11301WIOK- monetcyna jenHe x c T e maTepHje .c putojeHom, yTpo- 	mita jet-1°m Mg. MOJleKyJICHOM TOKHHOM Ha3HBa tionumepu3a- 
siujast, TO moucemo pehit, na ce Ha TeMnepaTypaMa Henn 140° NO2  ne.nH- mmtrao nonHmepH3yje y' N204 . Oso ce geniana y yrontucoj mehoj mepH 

yxonlixo je Temneparypa Hama H y 6.1111311H13 Tatum 
mpmcibetba (-11°) maTepHja ce atop° Hoczyttaito 

° %00 

 cacrojn 133 monexyna N 204 . Hanparint, npH 3arpe-
Hamy mem:maim anxitama HHcocyje ce Ha HpecTe N 	1.84A 	monexyne. 

Citaxoj TemnepaTypH Hsmeby —11° it -I- 140° 
0 M  0 • 	• o onronapa onpebeHo cram& pasHoTexce noopaTne 

pealcusje: 
nommepHsaivja 

NO2  + NO2  N204  + 13 Await 
4- 	  

wIcouRjaxIja 
lionoxcajH oBe pamoTeuce Ha pEi3HHM TeMnepaTypaMa noxa3amt cy Ha cn. 175. 
llourro je a3oT-Terpolccua 6e36oja11, a nHoxciut nax 436ojeit gpiteHo-mpxo, TO ce 

CR. 176. IlpocropHa crpyraypa 
moneRyna NO2  a N104  
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nomepame paBHOTe)Ke noir 3arpenamy Hail x.nabemy racomrre mule naKo mom 

npaTETH no npomem }belie 6oje. 
CHnoHocr monexyna 0= N=.0 na me4yco6Ho nejcTsyjy ycnoHmena 

je npHcycrHom y cHaHoj OA HAIX jenHor HenapHor entIcrpona (Hon aTOMa a3oTa). 
Cnajathe Asa Taxsa enexrpoHa naje seat' NL•N y morieJtyny N204,. lienotrojaHocr • 
oHor Hona3H 36or cna6ocrn Te Be3e. 11pOcropHa crpykrypa mortexyna NO2  H 

N204  noHa3aHa je Ha cn. 176. 
A3OTAHOKCHIA je Beoma jako okcHgagH,coHo cpegc -Tso. 

HRH, cymnop, itocstrop H TCJI. JIHKO caropesajy y memy. C impala MHOTHX  opraH- 

cxHx maTepHja gaje mcnnomume mane. CHJIOHOCT ka-peamtjama 	Hje 03pa- 

weHa je KOA a3OTHHOHCHX1 3HaTH0 CJIH6flie Hero no MoRokouta..li-17  

PeamHja H3meby NO H NO2  naHo,Terse no oHoj cxemm: 

NO + NO 2  4.i- 1•1303  + 10 KICC1.4 

H gosortH Ao crsapama auxuapuda am:Wadi -4e Kucemme (N203), KojH upH xsOemy 

cHcrema mowe ga ce no6Hje y row mime TenHocrH. o6linntud ycnomma 
N203  je HenocrojaH: iberosa miconujamja , Ha NO H NO2  noninBe ;la Tege seh 
Ha —2° H H3rnena ;la je y He3H C HaTanormnaun ymnajem Tparom soge.". 19  

Pacrsapamem NO2  (am N204) y BOAH Ao6Rja ce a3offiactria (HNO2) H 

a3offaia (HNO3) kticenkma: 

2NO2  + H2O = HNO2  + HNO3  

je a3oTHa xmcenma y pacrsopy scrrnyHo nocrojaHa, a3oracra ce JIBRO pacnana 
II0 nospaTHOj peamHjH: 

2HNO2  -4± H2O + N203  7..-± H2O' + NO2  + NO 

3aTo gejcrso sone Ha NO2  n paRTHqHo 6Haa no jenHanium 

3NO2  + H2O = 2HNO3  + NO 

Aico ce aagrnHoHcHn pacrHapa y npncycrHy Emma HHceomma (Ba3nyxa) mina 
ce H3nHojemc NO oHcHninue ;:to NO 2 ..flog THM yciroMma moryhuo je npesecTH 
Iwo a30rnxmcm y a3crrHy HHce.Tung npema cymapHoj CXCMH: 

4NO2  2H20 + 02  = 4HNO3  

Ha oBaj MTH HaqHH (y3 crsapaibe CORK HNO3) HAe nporec pacTriapana NO2  y 

anHanHjama y npmcycrHy Bkiuma Hxceomma. Aim ce HanpoTHH pacTHapa y mero-

BOM arcycrsy, TO Hanpnmep, no pefacnkijm: 

2NO2  -4- 2NaOH = NaNO2  NaNO2  + H2O 

nocraje cM eura CO JI H a3oTacre H anoTHe gucenHHe, (cynpoTHo cao6onHoj 
HNO 2, meHe COBH y pacTnopy cy nocrojaHe). 

Conti a3oTacre HHcemnie Ha3HHajy ce HnTpHTHm a. Cnn'mo camom 
aujoHy NO2 ' BehHHa HX je 6e36ojHa. Ocopg CBH jimpuTH go6po ce pacTHapajy 

y Hong (Tose og npyrHx — Ag NO2). Cams mann 6poj HHrorra TOM ce 6e3 pa3na-

rama. 0Hamo gana3e ripe mem NaNO2 H KNO2 , nHje ce 3Hame xonrAunie yno-
Tpe6masajy y Xemmacoj knigycrpHjia (yrnasHom rips H3pagm °prams= 6oja). 
06e ce OBC cons go6Hjajy 06HTIHO 143 ORCHHa a3oTa no peaHnHjH HaupHmep: 

NO + NO2  + 2NaOH = 2NaNO2  + H2O 

ate cy COM a3oTacre mcensHe 'moms sTposue." 
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Calla a3oTacra Knee.iuma no3HaTa je camo y pa36uamelinli BoMinya •Pac1130- 
pima, npH vow ce nocreneHo pacnaua rpaxtehR H NO3  H H.quaajajyhm menu 
a3oTa. KHcene oco6HHe HNO2  goers cy cza6o 113pameHe — no jazunni je Henn 
jaqa ou cHpheTHe KHcenHHe. 

3a a3oTacTy xxcernmy cy HajKapawrepHc7Hzumje 'jam) H3pancese o K c H-
Anuuone oco6HHe, npH terry ce oHa peparxyje y Beam cnyqajeaa go NO 
C upyre crpaHe nog gejcraom jalufx OHCHAHNHOHBX cpegcrasa a3oTacra micesnaut 
ce mowe oucH,uHcaTH AO a3oTHe. THIMILINT npHmepH, KapairrepHcmuni 3a oxen:- 
uopegyKnHoHe peaKnHje a3oTacre micemme, cy: 

2HNO2  2HJ = J2 2NO 2140 
2HMnO4  5HNO2' = 2Mn(NO3) 2  -FHNO3  + 31130 

06e oHe peaxnHje Teicy y Kicenoj cpeuHHH. 21-27  
rJIHEIHH npoH3Hou peaKnuje H3m0y NO 2  H Houe 	a3OTHH K H c e - 

HHHa — jeuno je ou HajBaNG111417C TeXHNLINNI =MINCH= ieNNEbelba. 01130/4/10 
mere Kwurcume Tpoine ce ripH laps= excnno3HHa, (Trawl= 6oja, nnacrwulloc 
maca H HH3a Apynix xemHounc npoH3Hoga. 3a uo6Hjan.e came a3oTHe xncemnie 
awry ce ynoTpe6HTH 'rpm Tenuruca Hagan, npH telly Rao noname expoHHHe 
cnyace: a) cHurermucH amomjaK, 6) swim( H B) manurpa. 

CyurrHHa npHora of H)11:x cacroju ce y krranwracwoj oKcHuanHjH amoinijana 
Ha3nynumm wiceoHHHom. Kao urro je Beh 6Hno o6jsunbeHo 1900 rou. npH , npo7 
nyurramy cmeme NH3  c BHMKOM Ba3,ayxa npexo nnannicKor kaTanYmaTOpti as 
rpejsHor Ha 800°, no peaximja . 

4NH3  + 502  = 4NO 6H20 -I- 216 man 

nocvaje a3crrmoHoKcHg. OBaj ce aarxm JIHKO npeHoun y NO2  H HNO3 . Kamm-
THIIKa oxcHuauHja HNOHHjalCH uaHac je r N a H H H HattHH sa go6Hjame H3OTUC 

Kacenme.28,29  
Apyrx HaqHH 	uo6Hjarba a3oTHe uucernme Henocpeulio „caropepamem 

BampLa"  — 6Ho je pa3p4eH 1905 rou. Kao LUTO noKa3yje ca. 174, mmze HMI 

maffie HOBOS/Ail nonomaj pasHoTeme ourre3e NO Hu =manna nocnoice ce canto 
Ha Hpno BHCOKHM TemnepaTypama. C pyre crpaHe, oHa ce no THm ye:Am:alma 
ycnocranma npalcruLnio Tpeaymo. Y BeaH C 'THM 3H,INITNK Tex:tumor ocreape#0:a 
CHHTC3q NO MHO 6H ce ■topmynucaTH °Halo: HeonxouHo je npoHahH MT:04 AK 

ce Ha3gyx 3arpeje AO  Hajmuie moryhe TemnepaType H ,rta ce 311THM OCTaNa raaja 
cinema B p n o 6 p 3 o COCJIHAN Henou 1200°, TaHO ;la ,ce He la .  moryhHoCi AS Ce 
CTB0pani OHM= asoTa pacnagHy o6paTHo Ha H30T_H KHceoHHK. 

IlpH pen:mum:by OBOE 3awnca, HcxopncrHo ce Kao =Bop toknoTe =mom 
RojH Aaje TeNumPaTYPY  Og OKO 4000°. Axo ce Tams nyK crawl H3m0y nonona 

jaicor enewrpomarHeTa, TO ce iberos nnardeH pa3Bnalm, iI o6pa3yje ce 
IICK. Bp3HM nponynffamem crpyje Ba3pyxa Hpo3aH, OH ce y TpeHruy goAkpa 

c unameHom Hpno 6p3o 3arpeje, a 3KTHPri ce oumax °maga Hcnou 1200°: Y 11130gecY 
gamer xnaeFba race cmeme NO ce jegHHH c KHCeOHHHOM rpauelui NO 2, ou Kora 
ce saynm mome uo6wrH HOOTHH KIICCAHHa." 

Haj3au TpehH HatittH Ao6Hjaima a3oTHe larcenme — 113 ,manirrpe .6no 
je paHHje jeAHHH KojH ce npnmenamao, a game cxopo Tema HH4erpacKH aontiaj. 
OH ce 3acarn3a Ha peaKuHjw, Rojo., naKo Teqe, Kam ce masurrpa uarpesa c Kamen-
TposaHom cymnopHom HHCe.11HHOM HO jeuHamuna: 

NaNO3  H2 SO4  = NaHSO4  HNO3 

Osa peakapija ce ammo HcKopauthyje as na6opatopocco Ao66jamt-aaarge, 
cenme. 31  

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



280 	 IX. 17effia zpylia tiepuodnot cucTuAta 

Be3Homa a3oTHa HHceintua je 6e36ojHa (npH rrajamy 6p3o nowyTH) 
Koja K.Tbria Ha 86° . Krbyqame je npaheHo AennMirg.HHM pacnagaffiem no pealaOH: 

4H NO3  + 62 Kicaft = 2H20 4NO2  + 02  

PacrBapajyhH ce y IlpegeCTIUDICallOi KHCellHHH, a30T,IWORCH,11 60* 0By myro 
HJIH LApHeHo (urro 33BHCH Og HOJIHT41311e NO2) Hourro ce NO2  33THM nocreneHo 
H3nHaja H3 pacTBopa, oBaxsa a3oTHa palcennHa Ha3maa ce n y III JE. H B o M. 
Paanarame 100%-He HNO 3  rio romboj peaxusjH Ha CBeTJIOCTH age cnopo Bell 
H Ha o6HnHum remneparypama. 32-34  

C Honom ce HNO3  menia y CBHM onHocHma. KoHnemposaHa a3oTHa RHce-
mina lc* ce o6utmo ynoTpe6n,aua y na6oparopHja canpacH OHO 65% H NO3 

 Hma cnenH4)Htmn re)RHHy 1,40. Ho cacrany ona npH6mnicHo onrosapa clopmynx 
HNO3  • 21420. 35-36  

C xemmcxe crpaHe jaxa a3oTHa xxcenHHa ce onnHxyje npe cHera CBOJHM 

Bean jam 113panceHam OH CH ga H O H H M OCO6HHaMa. npH TOMB je xao 
OCHOBHH xpajmal npoH3Hon penylawje He cymnue jaxe HNO 3—NO, a HOHHell-

rposaHe — NO2 . 
ate merane, xojH ce y npaxcH tiecro cpeliy H3y3HMajyhH Au H Pt jaxa 330THEL 

RHcenkma npeHogH y ogroHapajyhe oxcHne. Axo ce OHM pacrHapaiY y HNO3  TO 

die ce Ha xpajy ,1106HTH Human'. Ho OBOj cxemH a3oTHa Rxcenkula pacrsapa Taxobe 
H raxse merane, xojH y Hanollacom HH3y croje necHo on HanoHHRa, xao Cu, 
Hg H Ag. 

Hem,' meranH H041 BpJ10 6ypHO pearyjy C pa36nanceHom a3OTHOM IGICeJTHHOM 
(HanpHmep Fe), npaRTHnHo He pearyjy C RonneHrportaH6M (a HaponHro He ca 
nyuLTE.HHom). Ono je yCJIOBTheHO THMe, ILITO ce Ha HOBpLITHHH o6pa3yje Hp.no TaHaR, 
anH Luiper, y RonneHrpoHaHoj HHCeHHHH HepacrHopaH cnoj ()Row, KojH MUTH-
hyje meran on gamer Hajegama. TaxHa „rracHaHocr" je Haponkrro on npax-rwmor 
3Hatiaja y cnynajy Fe, jep omoryhasa TpaHcnoprosaffie HoHneirrpoBaHe HNO 3 

 (o6Hitmo y3 ,71 °gar al< 10% H2 SO4), y germinnim HHcrepHama. 
He maibe eaeprHtmo Hero Ha merane, nejcrHyje jaxa a3oraa xHcenaHa H Ha 

Hexe Hemerane H Ha ibkixosa jegmben.a. Taxo oHa °Ra:mule cymnop npH way-
gamy ;:to H 2 SO4, yrn,eHHR — no CO2  HT,11. MHore opraHcRe marepHie (Hapowro 
)KonztorinbcRa H 6snAla THHB3) 110,E( gejCfB0Pil HNO3  pa3apajy ce, a Hexa ce 0)1 

}MX tMIC R 3ana.ne npn ,110,11Hpy C BpJ10 RoHneHrponaHom (Hap04HTO HyLUMHBOM) 

330THOM HHCCHHHOM. 37'38  

3a paainwoHame a3orHe micennHe on a3oracre HancHo je noHaumme ripe 
'Tema HJ. Lox a3oracra RHcenkma onmax oRcHnsme jonosonomx no cno6omor 
jona, govie p 3 6 n a >lc e H a a3oTHa RHce.runia He nejcrHyje Ha ITT T4  HJ. Hanporim, 
RoHneHrposaHa HNO3  oRcHnsine He canto HJ, Beh 113K H HC1. Y OBOM 
cnriajy peaRgHja je Hnax nosparHa: 

HNO3 	 2H20 NOC1 C12  

CMema H3 RoHneHrpoBaHe H NO3  H RoHneHrponaHe HC1 Ha3HBa ce o6HInio 
„tiapacom eadom". 0Ha gejcrsyie 3HarHo eHeprHtnfflje Hero cHaRa on OBHX nice-
roma 3ace6Ho. Taxo, Llax ce If Au H Pt naRo pacTEapajy y napcxoj sons, gajytal 
oArouapajyhe xaopuge no cxemx: 

Au + HNO3  3HC1 = AuC13  + NO + 2H20 
3Pt 4HNO3  12HC1 = 3PtC14  4NO 8E40 

'Rao aRTHEani cbaxrop napcxe Hoge janna. ce c jenHe crpaHe mop y HacneHrHom 
cramy, c apyre — HHrpo3H.nx.nopHn, ROI ra MHO ornyurra.39.0 
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Hopen oxcHnannoHe Hog HNO3  je BpJI0 jaxo Hapancena 4 xHcenH H-
C x a tbytnatnja. Homo ce npH pa36nanumalby npHa on u iix jaxo cmatsyie, ggy-
ra nax nojanaHa, peatautja c mHorlim meramma y pa36ganceHom HNO 3  Terse npeMa 
onurrem rimy, Tj. ya ocno6abatbe BOAOIIHKa. Mangum" ce o6Htmo He Hann*, 
Hero ce TpOmH Ha pegyxnHjH Emma 'HNO3  no jlepm3aTa a3oTa Hance BalleHT-
nocrn, tiax no NH3 . Ho npaHnny, no6Hja ce cmetua paitunt penytamoHmt npo-
H3nona. 41-44  

Kao B p n o j a x a jenHo6a3Ha maceiuma HNO 3  rpana non o6ntnanza 
ycnomma noTnyHo nocrojaHe conk', lc* no6po xpticrannuty. CJIIIinio camom 
joHy NO3 ' Heluma H H T p a T a je 6e36ojHa. CH0p0 CBH EHTpaTH cy JIONO pa 
CTBOpMHB14 y 

npH 3arpesamy turrpaTa H3Han Hdixone TemnepaType Tonlbelba (a no Hoof 
nyT join i npe Tora), oHH ce paanancy, Hp" many RapaxTep paanaralba 3aBHCH 
npHpone xaTjoHa. Com  HajaHrHHHHjm merana, (Koji ce y HanoHmom perry Ha-
'taw gem on Mg) HanHajajyhH PaiceoHnx npenaae y onrompajyhe HIlTpHT 
COJIH matbe aRTHHHHx meTana (Mg—Cu) pacnanajy ce rpanehm oxenn e, a . 

jou' HeaKTHBIIII* (HeCHO on Cu) —cgo6onHe meran e. Kao nptamep. 
Heim nocaynce Hat3e,neHe peatatHje TepmHtwor pacnagatba HnTpara: 

2NaNO3  = 2NaNO2 + 02 

2Pb(NO3)2 2PbO 4NO2  + 02  
2AgNO3  = 2Ag 2NO2  + 02  

Hejegitaxvi xapaxrep Toxa OBHX peatotnja yanourbeH je paagnitnrrom nocrojanouthy 
ogroHapajyhinc mnpwra H °Rama Ha TemnepaTypama.pacnanaba: non THm yaw-
Emma HaTpajymHurpHT je join nocrojaH; Hunan Pb Beh je HenocTojaH, aJITI My je 
nocrojaH mow Ron Ag n "Ipso H gpyro jegmbetbe je HenocrojaHo, 36or nem 
ce cpe6po H Hannaja y Bully c.no6onHor merana. 

36or Tora IIITO COJIH a3OTHe to4cenHHe Ha BHCOKHM TemnepaTypama gaxo 
oTnyurrajy Enceomx, tbHxone chime ca aanarbrinwn maTepHiama caropenajy 
HeO6HTHIO 6p30. Ha OBOM npinnunTy 'imam ynoTpe6a HHTpara y nnparexannn 
H aa Hapagy npHor 6apyTa. 45-47  

AHmutpun no* ogronapa aaorHoj xncentuut moace ;la ce Ao6uje y3ajanumm 
gejcTsom Hameby NO2 H oaoHa: 

2NO2  + 03  = 02  + N205  + 64 lawn 

Auxudpud a3oCalie Kuceriune ( N205) rpagn 6e36ojHe xpHcrage KojH ce paenranbady Ha . 

Ba3Hyhry. OHH cy BpJI0 HCHapnalIBH, a Henapme je npaheHo paHrlaTaThefit Hapa 
moinora anxtutpHga Ha ,4140HCH,11 a30Ta H KIICeOHHK. CJIHITHO pacnagame =Ham 
ce H nog yTHUajeM CBeTJIOCTM. YomfiTe N 205  je xpajme HenocrojaH H =Hag ce 
paanance ca •excrum3Hjom. 

je Emma jaxo oxcHnanHoHo cpencrso, aBximplut &ware ItliCeJBEHe 
6ypHo pearyje ca mHorxm opraHcxHm marepHjama. Ca Bomb' rpann wanly xn-
cent"Hy. 48-53  

p[onyze • 

1. CHH °Haw aaora, nejcmyjyhm Ha pacroruben 6acap, narnyHo ce paw:fancy =papa-
jylui CuO H NS. Ha ocHoHy Honatume oHc.Hga 6aHpa H 3anpemalie HsuBojeacc mama, MOS& X(3. or 
yaraHomi cbopmyna nonaaHor mama. 

2. 143y3HMajAH N20 CHU cy OCTaJni MCKIM a301a orpomm. OM:HOC? O  Ilp0Balba, 110- 
BeliaBa ce nude, urro ce nyTeHH 3a Aucame y =Tom curiajy cpaamepHo cna6o Hanpancyjy z range 
nojaHe (69n y rpyrmma, jaxo rymeme nru.) Hacrynajy o6HTuto rex nexoninaa mama nocne 
yuncarba. Baauyx Hunt caupHH 0,5 Au/n oxcnja 330Ta Hoene jegnotracomor ymscasbe Rowe ,na. 
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282 	 IX. Hei apyria &Smarm octroma 

n3a3one no )KHBOT melte o6onen:e. Kao mepa, npne,-nop*ppg. jAtc14 ToBgbwas, npenopy-

wje ce oftina ynoTpe6a WICKS) yglIC11/be IWO:0010 2,a Ti40c,11 ykninnuainke xambopa, 
crPaAann Tpe6a na Gym y notnynom mapy.10411414nm' tjoitaihy 012/14111'ce -nyniube Cpilat 
xarap urresa 32 nucatbe, nprionittitime, it jinni 'Olirtiiiiini 79y6a:',1141tiatniitki'Ab 	et= 
npsnaj asoTosor 'muss y , samicy Minyerpnaorx)npocietOtija6nonocH: 0415, '?41/.41.‘ 

3. Jlo6nien. tsephurtuund pauarathem latAiOilsout ittcpletge.32N8N9salti ANI1144$04) • 
a3m•-cy6onctin. ysen CaPPKW•TParPae-  NO$2 01t 
pacrsop FeSO4 . 3ronHa ate-rona 3a no6Hjaibe mirror aWicyWncacus je enaw sinpongbe ;GT 
annexe xxcenime,(§ 1 non. 33) c npenconHo npoMartanom (paJIM ynsuben,a oxduta mon) 
nom 830THOM KHCCHHH021. Natant* sox 	yenoneauctlnalanuntinufa)zeim ato icanixonnin: 
HNO, Nii2so20}1 1420, + -8031(04)2 1_19,14.T.,  4 41)ti 	 41,49/ 
monk Ra  ce no6me ono 

4. Monexya N20 je HHHHCKH [d(NN) = 1,13 A, 005 = 1,19 AlA3Q7976pkcmcg (r,r. 
—91°3 T.K. —89°) je =arum CaCTaBHH ;leo saanyxa (0,00005% no 3anpeiiith); . lenttnatinpemstat 
sone ancop6yje na exo 	259  =-, 014•1046 inanpeismns:N20 Xnabeisieiltglaolkttudx Pa- 
=sopa crsapafy ce xplicramminpam gaga)* N20 • WO \ i je 33rpernithe :M?.r i.a:np_ cnyxai  
xao 3ro1ua hirrosa an gO6xjame npno InicToFN10. 

5. Teptammit.nticonitialUtji itacacy6onenna noCraie npnnema iex **tan $op). Cynpurno 
NO, c miceommom ce on He jentoni. Iberosa cments c HOsoirtnioit, ssrar adomijako• 'an° exCnno-
nyje npH 3arpestuby..Y tokenism tannentim paorsoptirita 112S0a'naratifi penyt4yie NO no cm-
6onHor a3ara, Sn• no ximponctinammta, .11; 	— go .11ap1:111jaKa: 

6. Y rn2Bx0M TCECU HAW jeggawa,,y3ajamnsp;-nejcpiik l,Cu,., c.,HN0s  male cam° 
rnasHH Tox npoiteca. Y camoj =Balm HcrospemeHO Tim! n cnopemne PeisinHje, ydien *sera 
je a30TMOHOHCHA nomeman c Apyrnm rgepEaMpti upogMallaw7,- NO2, N20 n N2. Kontsume 
OBHX npmmeca 3amice on nomtempttunja no.nwe micempie H ;Tyr= ycnosa ornega. Hpn go-
614jamy aaormonoxcxga no pomenyrOi poasixigkjie3rOgx0 , je' YriorPe6rom o0Hmam imam 311 AO6H-

jame racosa (B. cn. 69): y •cpentby noon, cotiminjy. cq 6axavire crpyrowne n aarxm ce anapar 
Hairpin aaomom xxcennnom cne1.. Toic. 1,2. 	

— ,- 

Bpno MKT aaormokokclig atome . -ga 'oe':goratje gpog.puramem cyPUIPPAIIPH0110 ..KPOS 
Twiny aacemy ;ixceyouly meg.' TC)K. 	ParowoierlY .civryNP 	496HTH HO 
umjx FeC12  NaNO2 +2HC1 = FeC13. NaC1 -F H2O +,NO, naratimi.  4001itnuom jgc-or 
pacnimpa NaNO2 y 6anoti kojti canpmi pactimp FeC12 -4uiti treS00'Y cij Hoj 	Joan 
jenna 3ronna mexona 3a u  no6itjati.e NO aactutsa cc 	Pethciinjit 211NO 2,  + 2HJ =-4.:2N0'+ 
+ J2 2H20. 3a osaj cnyMaj 50%-na.CymnopHa xxcentma., narano ce: gtz9131P PacTAPPY.x.E0111 
je 4M y onsocy NaNO 2  ti 1M y ,onnocy, 

7. OrsapaH;e a3ormoHonctiRa 143 enemetiata je ii3rnena n a '%I'a n a peininija Koji' 
ce pa3sHja no cxeMn: 	" 

0 + N2 -- No N 	N + 02 	+ o irrn. 

.Be3 o63npa Ha au* eHnotepituocr, astarmoncatcss ,(r.T.- .164f, 	 ce pa- 
anance Ha enemeirre Tex Ha 500 ° . Y Tetmom tt mspcioM crtsby,°m je11112BO,06012H.CTO 3anpeantna 
sone pacrsapajy Ha 0 °  ono 7 sanpemmia oBora oxcHna. (DocclioP Rojrz Tinba radii ce y °Ban racy, 
aim °Raj, nojii jaxo ropiinponpnasa ropeH,e • _ 

CMema NO .c Herom 3aripemintom H2 excnnogyje ripH 3arpesaiby. Hon micomm npwmcnom 
230TMOHOHCHA- (500• aW) self 	°Outman, , itaittepantypainr aKeungtue cyagx9PgrWerig no jeg- 

2N0+2$02 .-...7280,3+Nr., Ypacrsopy-(:), pe, xxxvje a3O.rmotionpill 30-N20, jou Cr• • 
y mice-3°j cpestinnRo plgponcsna?.4141,3 a y ljeryjmoi Naic Ro p.aiOggpina. Moro TaK0 AO 
amomijaxa pegyxyje ce NO 'X sonpinfiXoat tit 'artitti 'riakendi." HanpoTtirti'-nejciaom jai= otont 
Rannomix cpencrasa (Cf02;1-1Ms04;''Hocuil ia)' , NO.te 6ittitionire: N'Itaditre Kticemuic 
030H .TI2K0 npexogx 230TMOHOHCKA y N202 . C X.H0p0HOAOHEIKOH N0'CTBgpaoia Brum Himmiii 
TeMneparypalaa, Apses angunotill npoiwon cacraaa NO, 400 K9iK,,je„wcrpi4H. cam°. y 
CTOM 

8. Monett:Y3 NO oxaPakrepl4CAH je paci6jathem d(NO' I;1 5 -A It pno . Mani whip. 
Homhy, (apiuma nimona 0,03 A). Ho nwraiby merose eneHrpoHcxe crpyHrype noCroje:Tpit 
ocHorma rnegkaura, xoja mory ma ce H3pa3e cnenehHm 4)opmynama: 

itITO 	:N -O: 	 0: 

rIpsa cDopmyna ' (tatikimita) He 'OAt6i3tite tot manom pwrojamy jearapak 	Itagbj .nanataloctll 
monexyna. 1436op xameby gpyre (Ilaymnir, 1931 rom.) wypebt.(B..+B. lbeninnani,. '1946 r.) tie 

once soinytto o6pasnonceno:ga ce =spun% urt-o6e,one 60,3)e.ThroliaPaiY- 47PYSTYPMfht KaPaK-
repHounama -hionexygst NO, nero'xnacwrine. 1 : 

9. Apyra .on: nal= (1)aphryiia 3a:-NO : SMAINKA paw 0139174eH jCJpty T,";e; e. 	P A7 
c y sesy,llocrojame ose je UpCAHOHCHO Hamm. (1931 .ro,44) Iwo; 	alTrc 
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§ 3. Kuceoutruia jedumeroa aeoula 283 

jese, Hanpmmep, 3a taonexy.n iwceomuca, mojH c Tor rmesmurra HMS dfopmyny :0 :•.-:-0:, moja 
=space jesuy npocry may H sHe TpoeneKrpoHcxe. Haut pa3no3m moje rosope y npanor opome 
cy MOTAHOCI HOCTOjalba y TaCOMITOi 4a312 cpa3mepHo HellOCTOjaHOT moneicyncmor jona He2+ 

[d(HeHe) = 1,09 A xojm je cnexTpowconow ycraHoBmeH; exeprnja sticonajatuje (ma He it 
Be+) =HOCH 108 lacaA/Aso4s.1 rIpema llaymntry, exeprHja Tpoenorrpoucxe Beat jemaxa je mpg-
63DUKHO mammal e.Hepraje npocre se= mamety mcna aToMa Tj. oHa je npH6fliffxso -sea nyTa 
cna6mja ort °Uwe ssoenexTpoHcfce se3e. Kao H y cnynajy NO Heponarmtja je crpytcrypa Atone-
myna no nmy ca sHa HecnapeHa enewrpoHa. 

10. Monexyn C1NO HMS Tpoyrnacrm o6func [d(C1N) = 1,95 A, d (NO) =-- 1,14 A, 
<CINO = 116°). Peammja go6Hjsuba HHTp0314.1131HOpHira (T.T. —61° , T.K. —6°) H3 NO n X.HOP11 

Haj6whe ce m3Hosm ma 50°  y npmcycnly spHeHor yrma (xojm mrpa ynory mantruwaTopa). Alia-

nom° xlloPY, NO pearyje c 6poMoM, crsapajylm mpHo-mpx inarspoeuA6pomud (NOBr). Cyfipoiso 
NOCI, nHje nimmenfo Tepmfnmco pa3naralbe nolume Tex H3Has 100 °, H11Tpo3esm6potims (T.T. 

—55° , T.K. —2°) senammnao ce pa3nsume seh nog o6H1nnim ycnomfma. OnroHapajyhe ,jmnfo 
jesmbefbe Hnje no3HaTo, a tbnyoposo mome ma ce go6Hje peafunfjom sHory6e =mote' H 3me8Y 
NOC1 H AgF. HunipoTurvfiAyopuo (NOF) je 6e36oW0 rac (T.T. —133, T.x. —60°). C xemfface 
crpaHe caa Tpx furrpo3Hmtanoremma ortfuntyjy ce namohom mpemaje csora xamorexa spyrxrd 
maTepHjama. HanpHmep, 3a Hirrpo3mnebnyopms je seoma KapaxTepucnx-ma peamwja ca annum-
jymom, 6opom H upsemm otoccPopom, Ho* ce y napama NOF pacnnamTe. Kao npolasosm Peax-
IjH je 	ogrosapajyhm Itnyopmfm H a3oT mOHOxCHm. ]Ipn - maraHOM mefusuby NOF H OF, 
peammja }me no cxemin NOF OF, = 0, NF,, a 6p3o memme o6a raca npahefto je ' 
excnnomfjom. Hfrrpommxmopus mome ma crHapa HomunexcHa jegmbefba c xmopmsmma Him 
meTana (Pt, Sn, Sb H sp.). Bosom ce naxo THspolunyje Ha HC1 H HNO,. 

11. Monexyn NO, ce wumxyje manom nonapHomhy (sysoma sHnona .0,08 A). 3anoncra 
Ha nof6mmumo 140°  peammja crsapalba a3oTwfoxwma 113 NO it miceomma npnmeTHo je pesep-
cmma. Ilonomaj lien pamfarewe Ha paaminfrnus TemnepaTypama 
nofca3aH je Ha CH. 177. Kao HITO ce H3 the SHAH 143HaH 620°  a30T-

HHOKCHH 110):1 06H 11HHM npHTHCKOM He moste sa nOcTOJH. 

12. J1a6opaTopHoto so6mjaibe NO, 14 N,04 31.0HHO ce 113130.3.0  

mapelbem cyBor Pb(N0,), (y CMCIUH ca HCTOM 3anpemfmom npeT-
xogHo micapeHor necxa). A3OTHHOKCHH K0)14 ce H3ssaja npli pasna-
ramy na cxemif 2Pb(NO 3), = 2PbO 4N0, ± 0, cxyruba ce y 
osn4eHom penfinHjewry. 

13. hopes pasHoteme N,0, F NO, + NO, y Te'IHOM a3oT-
Amomowy nocTojit H3rmega He3HaTHa enexTponfrrutuca gHcoumjaimja 
no cxemin NO, + NO, V-.  NO+ 	MeTaHHH HarpHjym pe- 

aryje C IbHM 6p3o, arm mHpHo crBapajyhu NO H NaNO„ Rolm je 
xao H npyre cones HepacrsopaH y Tet1HOM a3oTsHoxcHsy. PacTHopex 
y memy NOC1 ca mHornm meTaimma safe onroHapalyhe Tnopmme. 

14. AKO ce 143panyna nenoxymm 6poj cnomamiwfx enex-rpolia 	re/ffiepli7Y  4$118  

y monexyny NO,, TO ce so6Hja fmclopa 17 (5 Kos a3oTa 14 2 • 6 !tog 
xmceomma). Ilourro Hamelin-1y se3y ocrHapyje enexTponclof nap, Cm. 177, PapHoTesuf rep.  

- onaj mops 611TH y cHcremy noc-roiamtjH Hero nojemmanfur enexTpoH. 	Aufnxe mf capstan:110e  

	

3aTo ce momce onexmfaTH, sa he momexya c H e ri a p H-ft M 6po- 	asarsmomcmsa 
jeM enekrpoHa („Henapmf" monexymm) 614TH Hapoturro citnoHm 
paamumnfm affmnfoHmm peammjama, HampHmep, — naimmewna- 
wijm (Tj. mebyco6Hoj ammufj14). kIcnpamocr ore npeTnocrasxe noTspbyje ce laeh Tom gime-

HHIA0M, 111TO ce orpomHa BehuHa cam nocrojaHmx maTepHja cacrojH H3 „impale monexyma._ 
mano6pojHe 143y3eTKe A0.1121314, a3OTMCHOKCHH, 110114 Hma y monexymy 11 C1101144H31 enesspoua H 

naxo ce jesimm c HH3OM pawl= maTepHja, arm lime npHmeTHe 3Haxe rionmmepttamulje nommyje 

camo Ha HHCKHM TeMnepaTypaMa. IIpema paeoynTaTHma MaTHeT1114X mepefba, y TenHom craif? y 

—163° xonfnmHa nonstmewnosamot MOBeKy.fla (NO), XIOCTH )Re 95%. griPCT 113°TmQH"clig 
cacrojil 143rnesa camo os Taxmw monexyna. 

15. Pemantja a)241411141e KHCeOHHHa Ha NO Hapolarro je 3aHHMJbHBa y Tom nornesy •=u-je 

oHa jegHa Hpno MaHO no3HarHx C.1137qajeBa, HOH K0114X ce npm nommumby TemnepaType xemmlw 

npouec He camo He y6p3sHa, HeTO ce Max sonexne ycnopas a. BeoMa sepoHaTHo o6jamtbeabe 

one aHomanHje 6p3me je, mTO y pealown4 crynajy camo sHmemnt monexyan (NO) 2, twig ce He-

posaHoha nocrojaiba Hpno 6p3o ymalbyje c nomnuefbem Temneparype. 

16. raCOBITTI1 4111y0p14):1 a3oTHe xmcenHne (N0,F) (T.T. —166° , T.K. —72°) nocrajeno 

Hanvmm 4NO F3 = N, + 2N0,F. OH He pearyje ca sonommom, cymnopom yfaremi, 
ammo NOF npesomm cHnHumjym, 6op, clfoctlfop n mifore HemeTame y mows! elfnyopase. Bosom 

ce paangwe Ha HF H a3oTHy foicemmy. AHanoraH xmopHs NO,CI mome sa CC ttoramje ,--neiOnier& 

030Ha HkNOC1. To je 6e36ojaH rac (T.T. —145 ° , T.K. —16°). XnopHp a307114 IHICCHHHe:oe.creipt 

(Ho camo naraHo) Tamobe sejcrsom CI, Ha N,0 4 . Bosom ce maw) ams,ponmayje Asa HG1.x 
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284 	 IX. Helm zpysia fiepuoduor cucttema 

17) AMHAHO jensibeat — HuiT4paxua (NO2NH2) •— nojH no crprcrypn onronapa xano-
remAnma a3ome IGICeMilie 2  mom Aa ce ;;0611je canto cnomemum Hocpeximm nyrem. To je 6e3- 
6ojna HpucTama, calla no ce6n, cna6o nocrjana marpHja (T.T. 75 0  c paanaramem), naxo ce pa-
cmapa y Bono, annoxony 14 erpy. Y BOnenom pacraopy impanel);HMa cna6o impaucen 'mem 
Hapawrep (K = 3 • 10-D. kinax Aejasom 6a3a He Ao6Hjajy ce cOnn, Hell ce on cut pacnana Ha 
N20 If H20. H3nHojena je 3a cam canto jema merosa co — HgNNO,. 

18. Hajnorommje je gO6HTH Mt:wpm asceracTe forcennne (7.T. 	T.K. +4°), axo 
ce Ha Asps  (HRH cxpo6) Home 50% - HNO3. NO H NO, Ho* ce crsapajy no peinniujil 
2HNO, AssO, = 2HAsO, NO NO, y eximBlineHTHHIN tcompuntama rrpn uponyuirathy 
xpo3 ues, cnyurreHy y cmemy 3a xn4eibe, num ce jeIHHe. Ammgpm asoracre Hucemme crsapa 
ce raw* (y migy mrso-unanor npaxa) npH uponyurramy enewrommut swung' xpo3 regal 
sa3gyx. 

19. Ha 25°  n nog o6ttninim npinucHom Honwmlia N 203  y. pasHoreumom cucremy 
NO + NO, 113HOCH canto- 10,5%, a Ha 100°  -- 1,2%. Orpvcrypa wampum a30Tacre mice-

mute H3pancesa je cpopmynom: 0=N—O—N=0. lipocropta crpyHrypa °nor monexyna 
join HHje xrpoymena. 

20. lipoynasaibe yHyrpaunhe crpywrype xpwrana NaNO, nommano je Ass jOB NO2-  
lama rpoyrnacrH &mu< c napaMeTpnMa d(NO) = 1,14 A H a = 132° . Y pacrsoPtma ce inapt= 
nonaraHo oxcHgamy sa3gynnium xnceommom H crsapajy ogrosapajyhe Impart. 

21. 3a a3oracry micemmy [K = 5 • 10-9 seposarse cy Be" crpyxrype xoje mor3 is 
nPebY iegna Y gPYrY: 

H-0--N=0 •  ° H—N<0 

Hwrpwrn atcritemix merana (Hanpanep NaNO 2), usrpabout cy Hsrnepa upon npsoj og IbHX, 
Hwrorrx cna6o mum= (AgNO,) — no jpyroj. Kohumexcata H oprancxa jegmema no3Hara 
Cy 3a o6a o6mma HNO2 . OxcHgaurija go a3ortie micemme nomotiy H 202  Hge canto y micenoj 
cpegium H npexo mrepmegitjapnor crsapatha n e p a 3or a Cr e micam tHe — HOONO. 

22. Kao jegimseiha, Rojo. ogrosapajy 6a3Hoj dcryincuujra HNO 2, mory ga ce cmarpajy jean-
ibeiha Hirrpo3H.na onurre 4"opmyne NOX, rge je X — jegnosanornut aHjoH. Maga turrpo3Hn-
xanorem4J u X = F,C1 HnH Br no CB0jHM oco6miama cy neoma Amex() og luntitnum coax 'max 
ce Hexe gpyre marepnje nun xao urro cy (NOC10 4, NOBF4, (NO), [P1C15] H Ap. HpH6nmicyjy 

*atm. Two nplicrama crpyRTYPa NOC10 4, (nojin ce naxo go6xja nejarnom cmeme NO + 
+ NO, na Bpi° jaxy nepcnoptly xxcemmy) ncror je Tana ca crpympom NH 4C104 . 

Kao CO= MITp032J13. (NOHSO4) rpe6a nocmarparti micobe H turrpo3tin cymnopHy 
Rimy (VIII, §'1, non. 64). To je 6e36ojHa xplicranna mareptja Hon ce 3rogHo go6Hja gejcrsom 
SO, Ha jaxo oxn4eHy nyumuny HNO3. Ha 73°  ona ce TOIM H naraHo npena3H y mipocyncpar 
turrpo3Hna, xojit :nonce Aa  ce go6Hje raHobe Henocpegimm gejcrsom NO, Ha retunt cymnoptHox-
cHg (no cxemn: 3NO, 2S02  = (NO)2S20, + NO). Hirrepecainuo je ga ,ce 6e36ojnu xpncra-
AHH (NO),S,O, He canto rOnx, Ho H tobytia 6e3 pa3naratha (r.r. 217 ° , T.K. 360°). CJIMMO Apyrvat 
paHHje garxm iegmbeiblima HHTp03I4.33 Tuna COMB, OH cagrowit y csome cacrany no3Hrtume joie 
H H T p o3o H H j y M a — NO+. MOryhno je na je 3a crnapathe Talcum joHa (Kao pe3ywrar 
couxjaugje HNO2  no 6a3Hom rimy) semi° H otccitgagnoHo gejcrso asoracre towennHe. 

23. A3ormoHoHcmi MOHCe Jfa ynecrnyje y crsapaisy jegmheiba H xao pagnuan HojH je 
H era T Hullo jegnosanewraH (NO -). Two gejcrnom 330TMOHOICCHAli Ha pacisop Na imr 
Ba y retmom amoHnjaHy cy Ao6HBeita NaNO H Ba(NO)2  xojH Hmajy Hapax-rep 031111 (H 'lacy 
Hgewrimin ca pannje onticamtm conuma ximoa3oracre inwennite). 

24. ,IIejentom aaoracre towename c ximpocitnamHHom no cxemm: HONH 2  ONOH = 
= H2O + HONNOH crsapa ce xanoa3oracra mwemma (H 2N202) xojoj ogrosapa crpytcrypia 
chopmyna H—O—N = N — 0 — H. OBa Excennna je spa° excnno3i8Ha xpHcranna marepHja 
xoja ce nom pacrsapa y no', anxoxony x cTpy. tlysathem y cynom craihy n y pacrsoptma 
a3aracra micenhina ce nocrenexo pa3nance yrnatmom no CXeldki H2N202 = N20 + H2O. llourro 
je OHO pacnagame npaHrwmo Hepeseposmo, TO ce He case, nornega, N20 chlawant Kao wan-
inn= xHnotnoracre mmentute. Paannnwro og gpyrxx mrrpamitga, HojH ce 6p3o pa3nancy y 6a3- 
noi cpegmm, ximo3oracra micemma ce 6pHe paanance y mwenoj. 

Kneen oco6HHe H2N202  spno cy cna66 n3panceHe (K1  = 9 • 10-8 , K2 = 1 • Ur") 
a oxcugaimoHe naK Hog the npaHrmitto He nocroje. C HacueHrmuti sogoHnHom mina" ce pegy-
KYie go mnpaoma, a ,riejcrsom mweomma 143 sa3gyxa naraHo gaje cmemy HNO 2  H HNO, gox je 
jam oHcHgatutoHa cpegc-rsa (Hanpimep, HMnO 4) oHcHinany to HNO3 . Behima CORM 112N202 
38. X If n O H H T p H T H TeMKO cy pacrsopmt y sogH. JIaxo paCTI3OpHH Na2N202  Home Ha ce 
A05Hje peHyxunjom NaNO 2  nomohy HalpHjymamaarama. Hajxapax•repmcnomma in =loam- 
Taciy macenmy je realm pacrsopHa myra cpe6pona co — Ag IN202  (Ron ce Ha cHernohm  no- 
cTeneHo paantoxe). Ilopeg Heywanninc ca H2N202  no3HaTe cy u nncene coin!. IIpH oarpenamy 
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§ 3. Kuceouutma jedumema 	 285 

H calla xHceruma H HseHe cones ce pa3nanc3r (Haman H c excnno3Hjom). Hanplimep, Na 2N202  ce pa3nance Ha 335°  npli memy nocrajy. Na20, NaNO2, NaNO3 14 N2. 
25. HpHamm° cnoweHilm nyTem (nejernom CH2ONa, NH2OH H CH3ONO2 y CH301-1) himae_ ce no6kije xHnoHHTpaT HaTpHjyma (Na 2N2O3) — co y cno6onnom cragby Heno-3HaTe xutioa3olibie xncenEHe (H2N203). 1hoj ogronapa BeponaTHo jergHa on cnenehmt crpyKTyp-mix  

HO 

HO/ 
NiN—N = 0 ain 	

HO\ 
N

<0 
--N 

H/ 	0 

Hope 6e36obior H y Bonn no6po pacmopHor Na 2N203  ,no6Hjegin Cy H TeKIKO pacTnopnn X11110- HHTpaTH Irma ,rmonanenninx merana (Ca, Sr, Ba, Pb, Cd). CBH cy OHH caMH no ce6n H y 6a3Hoj cpenHHH Rocra nocTojaHH. Pa36nancene xxcenime nx paanwxy no cxenu: 214 _ 3  = H2O 4- + N20 + 2HNO2  a xonneurponaHe — no cxemx H 2N203  = H2O + 2N0. Ona peaRgnja Hmje 
penepcm3Ha H cTora xnuoa3oTHa gurcemma mowe rga ce cmaTpa xao xHirpaT a3cermoHoxcHira canto 
tbopmanHo. jlejcrsom ogicurgaggioxxx cpencTana (meby Hama H naanyinnor iniceonnna) X11110HH- 

.Tpar“ ce BpJ10 113140 npenone y 'Impure. 
26. gejerso meTanHor HaTpHjyma Ha NaNO 2  y TVIHOM ammHjaxy npaheHo je Harrnaja- 

Hsem wyror npaxa cacrana (Na 2NO2)x. PealogHja Hire Beponamo no cxemn: 

NaO — N = 0 	 NaO — N"— ONa 
+ 2 Na 

NaO — N = 0 	 NaO — N — ONa 

HpOH3Boc xojH ce cmapa, nocrojaH canto npm HOTIIyHOM orcycmy mare je co xudpoa3otisaciiie xaceninie (H2NO2  RAH H4N204). lbera Tpe6a cmaTpaTH Harnena Rao x14apa3HH, Rog Kora cy CBH 90,KOH111144 3ameHseHH ximpoRcHnHigm rpynama. Cnxtugo H 2N203  xuapoa3oTacra xxcenHaa morna 
6H JKa ce cmaTpa xao xHirpaT. a3ormoxoRcHna (2NO 2H 20) 
canto otopmanuo. Y cno6orgHom cTagby oHa HHje no6njena. Y 
npncycray =tax Tparona none (Him npm 3arpenalby H3Han 
100°) Na4N2O4  pa3nance ce c excnno3Hjom. 

27. OxcurraugHjom RanHjym-ximpoxcHnamknunicynoto-
HaTa [HON(S020K)2 ] y 6aanoj cpenHHH crnapa ce nypnypHo-
mptex pacTsop 143 xora mory rga ce H3rgHoje ncyTH xpilcranx A momi✓am 

 camas ON(SO2OK)2  OBO jergmberbe je cyncloorgepHsaT 
Heno3HaTe HH y C11060,KHOM cTagby HH y O6JIHKy npocnix 
COBH xudpoa3.91.Tme xficerame (H 2NO3  Him H4N204) lc* 6H 
cbopmanHo morna ;la ce cmaTpa Ka° xnnpaT a3oTrgHoxcuira. 

Kolirakno,  

28. CxeMa nocrpojema 3a oxcunagmjy amoHHjaxa npm-
Ka3aHa je Ha ca. 178. KaTaim3aTop, nerypa nnaTHHe ca 5-10% 
porgHjyma, HatunbeH je y o6aHxy Taxxor CHTa, xpo3 lc* ce nponynaHa cmexua Hona3Hux racona. 
CMema amoHHjaxa ca Ba3,nyxom xoja ce ynorpe6nsana y npaxcH He canpHor male on 12% 
NH4  no 3anpemHHH. MaxcHmanmi ripHHoc a3oTmoHoxcHrga H3HOCH OHO 98% on TeopHomor. 

29. Y HHirycrpHamm pa3mepama ocrnapease npenoberba NO y HNO 3  noxa3yje 3HaTile 
TemKohe, ix* cy yrnanHom ycnonnseHe penaTfinHo cnopmm TOKOM peaxumje 2NO 02  =-- = 2NO2 , a genHmknugo 36or cmalbegba 6p3HHe pacrnapagba NO 2  ca nonehaHsem xonnewrpauHje 
HNO3 . 	6H ce InTO noTriyHHje HCKOpHCTMO NO noTpe6HH cy ypebajH sa ancopuHjy Bemucor 
xanagHTera ca jaxo paannjeHom yHyTapHsom nonpunmom, ripm memy KoHnempagmja HNO 3, 
xoja cc no6Hja non o6ninnim ycnotnma H3HOCH cnera ,oxo 50%. Hourro nonehame npurscxa 
y6p3ana xaxo oxcHrganHjy NO, Tax° H ancopnIHjy NO 2  To norpe6HH xanagirreT ypebaja 311 
ancoprigHjy npn party ca nonehanHm npunicxom Harno ce cmagbyje, a xoHneerpagiaja no6HmeHe 
HNO3  nonehana ce rgo 65% Ha 10 	Bpno xoHneurponaHa (98%) HNO 3  mowe Jja ce no6aje 
peagurnjom H3meby none HRH pa36nanceHe mice/num H TenHor N 204  H xxceoguma nog innarucHom 
on 50 aul. Ona „nmpexTHa cHHTe3a" 06Htmo cc Bp= Ha 70 ° . ,go6HBeHa xHcenaHa MONCe Ka ce 
rya y aJIyMHHHCKHM glicrepHama. 

rIpema nor:gamma marHemmx Hcrumusagba xpHcTann Hmajy 	 ewer 
ygnojeny cbopmyny, gm< y pacrnopy — jennibelLy ogroHapa 
npocra cDopmyna. To noxa3yje Ha many jammgy Be3e N—N 

Ca. 178. Cxema HEcraniumje y nepoHamoj crpyxTypH xHirpoaaoTHe xncenHHe: (H0) 20N 
—NO(OH)2  3a xerraramprxy oxcurgannjy 

30. Cxema jerme OJl HoHcrpyturnja nehm 3a „caropenalbe Ba3gyxa" gala je Ha ca. 179. 
Cnona cxeme npHxa3yjy cnegehe ge.none nehm: A — o6npra, E enewrpomarHeT, B — emit- 
-mow, — yna3 Ba3gyxa, - 113110.3 IIHTp03HHX. racona. 

Maga npH TeXHHMICOM 14813obegby nponeca Roumania NO y racHoj cmenut, xoja je Hpomna 
apo3 JUR, H3HOCH cnera OHO 2% no 3anpemmug, max TO He Hrpa Hapoxurry ynory, c o63Hpom 

8,9.9,4Y X 

amoHHjaxa 
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Cn. 179. Cxema nerd" m 
„caropesaise saanyxam 

286 	 IX. Thula zpyruz ileptioanoz cuddle= 

nit je 1100a3Ha CHPOBffila Ba3M0 6eonnama. MHoro 3Hanajaujri senocrarm IThrtme =Tone 

je Bunitai pacxoH eHeprxje. 3a mem bone Hexopxnihexbe, uengcxemo je Holm oA Ba303ma 
npericonHo o6orahenor loweoHnicom, nITO y crimp' nosehaaa 'mummer Hocrpare}ba. Iticranx 

racosH ce o6Huno °Amax npeBone y T3B. HOPBOHKY nronwity — 
Ca(NO3), xoja ce 3annt ynorpe6raass '<so nemeso huniepanno 
by6patio. 

31. Kao inTo ce sono 03 rnamior Texcra spit ni6opaTo-
pmcKom HO6HjalbY a3OTHe KMMAME ikxopmultyje ce camo jenau 
B000H0K H3 H2SO4. OBO /WM= myna UTTO ce Ha 101.COKHAS Temne- , 

 paTypama, norpe6mim na 611 ce y'peaminni yseo H APYTH BoAmu(' 
nocrana HNO3  jaxo pasnamce, a anapaTypa m meHo na6njame 6pao 

ce ourreTnna. Cem,Tora ymecro ASKO TonraHsor NaHSO4  non Two 
ycnosHma no6Ho 614 ce Te111H0 TOWL0B Na2SO4  xojk 6s Nino npno 
num y,saraHTH 03 pearamoHor npocropa. 

32. CTpywrypa monexyna a3orne xxcemple mome ce cxpa-. 
hello H3paarra cl'opmynom HONO,. BpenHOCT d (NO) 3a sexy c 
XHApOKCHMUIM miceommom 0300CH 1,41 A, sa new. ca Asa npyra 
miceomma — 1,22 A. Yrao ONO y rpyno — NO, 03HOCH 130° . 

JOH NO3-  (y xpHcriontma NaNO,) HIM CTpyirrypy PaHHOCTPaHOT .  

Tpoyrna.ca  a3oToM y tleitapy [d(NO) = 1,21 A]. 
33. Y 6e3BOH;HOj a3OTHOj Knee/HIM (T.T. — 41°) nocroje pas-

soTence no cxeMaMa: 

3HNO, ± H3O++ NO3-  + N105. T.± H3O++ 2NO8 + NO2 + 

YKOJIHKO ce ona moue pa36na7cyje Honors yTOJIHKO ce pisHoremca Hume nooepa pies° H 3aMe- 
. 

styje sopmannoht joisisaitsjom: H 20 + HNO, ± H2O++ NO3-. limn tam o6xtma minxes- 
TPOBaHa HNO3  canpsni H3THeHa HeKe He3HaTH0 KOHHILKH0 H NO G  H xarjoHa H H T p  0 H 

jyMa NO2 +). 
34. Be3sonHa HNO3  je Ao6ap pacrsapam 3a He= coni (yrnasnom HwrpaTe jenHosaneH-

. 

Tina ?henna) H ono6ogionc maeronta. TaKBH pacrsopx no npasuny Hmajy sHcoxy enewrpo-
nposOnraHsocr Inn" yxa3yje Ha npucycrso joHmsannje, HaripHmep, no cOeotH: KNO3 .-F HNO3  

K+ [H(NOB)2 ]- . Komnnexcum aHjoH 11-1(NO3)2 1-  no csojoj crpywrypn amnoraH je majoHy 
HF2-  (VII § 1, non. 17): Y o6a cnynaja rpanwrera moronnexca je H+ c moop.smamajosmm 6pojeo 
2. 32(sojim HwrpaTH xanHjyma, py6HnHjyroa H nemjyma (a Taxope H Heim mohumexam 
Rohl onrosapajy crprarypnom Tarry M[H(NO3),] 610111' cy lansojews y nsperoot craray. 

35. Y Ta6ziam cy =Hem nonaum, Koji' npHica3yjy 3asHcHocr cnetoulmine Temosie 
Temneparype xraynama Bones= pacTsopa on nponewruor canpm<aja HNO3  y HAM. 

% HNO3 	  100 94,1 86,0 . 68,4 65,3 47,5 24,8 
Cneuximnira WHama 	 1,51 1,49 1,47 1,41 1,40 1,30 1,15 
TemnepaTypa Emytmisa (°C) 	 86 99 115 122 119 113 104 

H3 OBEX nonaTam ce mins, na MaKCHMEWITY TemnePaTYPY RH:40111.8 (122°) HIVIa pacrsop KOjM 

canpsot 68,4% HNO,. 3aTo he ce pacrsop one IcoHuewrpaumje csatcaxo no6HTH nplanemoot 
ynapasaraa xaxo pa36nancemje, Tam) H KoHgewrposamije 
3a no6vijarae one nocnenrae Tpe6a noHosHTH Aecrunauxjy o6Hmke 
65%-He HNO3  c HownewrpHcaHom H,SO4. Enewrponposonralisocr 
Borman< pacrsopa asome maceinnie noxa3aHa je Ha cn. 180. Kao 
urro ce sum", maxcHmanity enexrpouposonrawsocr Bola 30 %-mi 
pacrsop. 

36. 06nium a3oTHe mcesnule c noselumom KOHHIIHHOM 

xemHcxx se3aHe sone — NO(OH)3 H N(OH) 2  — Hwy Homan. 
Com  HaTpHjyma (Na2HN04, Na3N04  Na3H2N05) 4coje IbHhia 

onrosapajy crsapajy , ce npm Tonraeray liaNO 3  c Na20 HJnr NaOH. 
I/Inax oco6HHe no6Hjessx marepHja rosope m To na oHe Rimy Brawl-
sranyOnHa jenmberaa ink pacrorni. 

37. Kao npamapHH rrpoH3son peso/untie xoHnorrposaHe 110 

HNO3  nojasmyje ce Hanle= aaoTacTa icncennn a. Alto 
ce nponec omirpasa y cna6iim pacrsopiima, To ce on racosa, go* cy 
meinim pacnammem nocrano isms* canto NO (non NO, pearyje c 
sonom R ilaje HNO3  u NO). YKOHHKO ce nosxmasa iconnempainija, 
cite sett"' mamaj nominse na RMa pesepcmmocr peony* ENO, 
+ H20 2HNO, + NO + 33 !man. Maxta je Ibelia pasHaremut "'pH 
eximsanewrimm onHocHma pearyjyhmx morepHja jaxo now*ema yaecHo, Hnalt ce cratecasswe 
nosnmemem xonneirrpaiinje HNO, ooa cite mane nomepa pies°. 

Cn. 180. Enewrponpo- 
sonransocr .pacrsopa 

warm wHceinme 
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lIpema Tome tato rnanint xpajibil 3IP3143410A pegygglije Ronnenrponane HNO3  nnje NO 
neh NO2 : 

38. Peattunje oxeugannje nomohy HNO 3  cy ayroxara.nrrrimut nponecht, xog •xojnx ynory 
xarann3aropa nrpa a3orrutoxeng. Aanexo jatte oxcrigaunotto gejerno nyunburte 330THe awe: nuts y 
cpawbeiby ca 06411111031, ycnoarbeno je upncycrnom y nprioj Behitx xoini'uma NO 2 . Tox ayro-
Harantrurtumx pealutmja momm ga ce n3pa3u cnegehnm enemenrapnlim nponecnma: 

NO2  + e -4- NO2- 	H+ + NO2-  F HNO2  
HNO3  HNO2 H2O + 2NO2  

Onanne n3na314 ga 33 nomerax peaxunje xao oxclinatutotut xaraimarop, Hoji.t ce riperxonno 
ynocm y 1130THy HI4CeVIIIHy mory na ce nexopncre HplICTa3H 6HJIO or 1114Tpl4Ta. 

39. Y rnarntom rexcry gala peaxintja pacrnapatba Au u Pt y itapacoj Boma upercrasiba 
canto o c 	H 14 npogec. Ha 113y ce Racraniba crnapaibe xomnnexamx Rucennita H HAIX01341X. 

turrpo3o co'nit no cxemn: 

HCI AuC13  = H[AuC14 ] 	H NOC1 AuC13  (NO)[AuC14] 

2HCI PtC14  = 112 [PYClg] 	H INOC1 Nag = (NO)2 [PtC16 ] 

PenarmEntu anamaj osnx cexyligapiutx peaxnmja 3aBHCH on ognoca xonneurpanitja cone it a3orne 
xhiceigute. 

40) 3a cnpambaibe napcxe none 143 xongeirrponatutx HNO3  14 HC1 xoja ce o6ituno ripm- • 
mobyje y na6opaTopmexoj npaxcu CHBHBalleHTHH OAHOCH 3anpemmia H3HOCe 4113H6J114WHO 1 : 3,6 

41) Kapaxrep npon3Boila pegyxgnje HNO 3  spno maoro 3anncit on HH3.2 CIMICrOpa — 
xonueirrpagnje xracentata, npnpoge pegyiumonor cpegcrna, Temneparype HT)A. Kaxo yam 
xotutenrpagnja came xhiceinute (nog ocranitm HCTHM ycnorutma)'.noxa-
3aito je, hanprimep, Ha cn. 181. Kibygalbem y xncenoj cpeigam ca 
npaxom anyhumjyma (Him HEIHKOBOM crpyrouniom) HHTpaTH mory ;41 
ce icsairnrrarittwo pegYKYIY no amolutjaxa. 

42) Y gocra jaxhim paernophuaa &some lutecium (mune on 2 M) 
nomohy onTwucnx meroga Moryhe je Taxote nenocpegno yeranomnt It 
nocrojaibe ibetutx neglicoconannx moneigna. Hog THM yenoraima ycneno 
je r.axobe ga ce °nem xoncranra imene gmconitjagnje HNO 3, nint 
Henry ce goaina, spegnocr K = 21. 

	

43. B a 3 it a clvinuatja Rog HNO 3  ncnoibana ce npit lbeitoj 	f05 to 1,25 t35" 

	

Y cam ratamm enymajennma j:1:11C01414j3414ja HNO3  reqe y3 crnapanse 	
Cfteitrevaima peaxunjit ca HF (VII § 1, non. 11) II ca Heim% ilpyrnm Juteciuntama. 

}cations NO 2 + nanpnmep, no cxemahta: HNO 3  2HCIO4  -.4±-  H30+ + Cn. 181. rIpogyiern 
+ NO2 + + k104-  Him HNO3  2H2SO4  4± 1130+ + NO2 + + pegrautje HNO3  

	

2HSO4- . Here CORM lurrponnjyhta — NO2C104, NO2HSO4, 	/tomb= 

NO21-1Se04, NO2HS202  go6mjeue cy H y msperom craiby.. One ce 
Bogom ogmax angponit3yjy no ogronapajyhttx eno6ognitx xneenstraa. 
lipon3Bognma, Rohl cpopmanno ogronapajy 6 a 3 H o j cloyincumjn HNO 3, mory ga ce churrpajy 
raw* xanoreinagn a3orne xnceintne H nirrpahtng. 

44) Peaturajom 6e3Bogne HNO3  (bnyopom na 20°  Mom ga ce go6nje npormog 3aMeHe 
o J  o H H x a a3oTHe imennne otnyopom — fiAyoplearipaul. Peahatuja iseronor enhapatba itge 

no jegitamium: Fg HNO3 = HF FNO3 . 
413nyopnirrpar je 6e36ojan rae C icapaterepncrutuunt 311TYILL1bHB14/3 hillpHCOM (T.T. —175° : 

T.H. Mut crajtuby off ce Aocra 6p30 paanance, a npit Aoralpy ca imam opramoutht mare-
pitjama (anxoxon, crap n en.) excrinogyje. Y Bonn ce cbnyopiurrpar iaocra do6po paernapa, npit - 
tiemy ce camo cpa3mepno nonaxo paanamte. Ilex y3ajaMHOM gejc-ruy c pas6namiltam paernopom 
NaOH peamtnja hige timings no jegnagouln 2FNO 3  + 2NaOH = 2NaNO3  + F20 + H2O. 
Pealuu!ja ca jaxma paernopom NaOH upahena je Hxwajamem xliceomm. FNO3  ca cuphentom 
maceiumm, nepmanranarom H Behmtom merana ne pearyje, a ca SbC1, H TiCl 3  gaje myra gapers 
anrignona jegnmetha. Ananorno cl:Inyopuirrpary y shiny Asojmix jegmbeiba c nmpliniutom 6nint 
cy Taxor)e rognojem gepnBarn CBHX gpyritx xanorena. 

45. Lj p H H 6a p y T je Bpno 6phumibuno nanpannsena e.meaua KNO 3  ca cymuopom 

H yribenom. rIprin no3nar penenr 3a iberono criparubaibe gar je 1250 Iron. y „14112143H ortba"  on 

Mamma tpexa Ha cnegehht Hamm: „Y33111 je piy 4iyHTy >tumor cyhtnopa, use cpyirre intnonor 
turn np6osor yriba, ulcer 4:1yrtrn manurpe. Bpno. nonaxo ncrprbaj cite one wit marepnje Ha mpa-
mopitoj 1U10M41 x nomexuaj. 

T3B. „nopmiumn" 6apyr (68% KNO 3, 15% S H 17%C) ogronapa npn6numuro cacrany, 

2KNO3  + 3C S; mane ce ozum xonumnna cacrasim‘ genona melba npeMa nojegiumm Bp-
crams. Peaiuuija caropenetba upnor 6apyra yrnannom xge npema cymapnoj IeMpruunt: 2KNO 3+ 

+ 3C S = N2 + 3CO2 K2S + 169 pawn, maga ce Ae7IHMH4H0 enhapajy Taxobe H .CO, 
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288 	 IX. Mina zpyria fiepuoano: cuallema 

K2CO2, K2SO4  H K2S2. 36or upircycima H 913pcnix maTepHja mehy uporrymma caropeama 
cuuomja upHor 6apyra upahena je.nojaHom j Ma. Hanporm, mipomuura He o6pasyje imp= 
riponywre nprr caropesam.y. 3hT0 H 61pyr, CTIPEUELTE•en Ha TOj OCHOBM, caropesa 6ea ;Irma (TaB. 
6e3g,HmH 6apyr). 

46. Behr= excnno3Hsmrx maTepHja cupasma ce Aejalsom a3oTite zarcenime Ha Hexa 
oprancxa len:Emma no ogpetermm ycnomma. Hanprmep, honaselm og nenynose (o6Hano y 
o6nHxy namyra) ilo6Hja ce n Hp oxcHnHH no cxemk: C,H110, +. 3HNO2  = 3H20 
± Con, 02  (ONO2), 

Maria jatuma se3e Emma c xxceommom a 6nH3HHa ammonium aToMy yusemsca H BOA0- 
HRH.% ycnorcsasa HenocrojaHocr mammy= nepoxcaarma. 86or Tom OH mace na ce pasname 
no cxemH: 2C 611 702 (0NO2), = 3N2  + 9C0 3CO2  7H2O. nouns pacnanme mtportrai-4 
alma Teme exsoTeppmo, To H Bona CJIHYHO OCTVIHM nponssogsma pasnararba HS Baja ce y raco-
rarrom =H.q. TpeHrso crsapme orpomHe sanpemrsre racosHnix maTepHja H3 mane 3anpersume 
lasperor impormanista, yenorarasa ecpexaT Kohl ce Ha3HBS excrulowijom. Happludep, cum' 
xlinorpam nepoRcHnHHa monce na H3spum pan npH eiccnno3pju, Rohl! H3HOCH 470 ?am. IczAi. 

47. Ho Rapawrepy csor ;:zejcraa csa e cnn 030s H ce gene Ha Honmjarme, 6pH-
SaHTHe H nonrcxyjyhe. nom (neronaropri num a3Hga onorta) ogningie ce HajBehOm 6p3rmori 
pasnarama, Kt* mono 6HTH H3113B4I0 mexamonam nejcrsom — ynaPom, Hpffrucxom =A. HMI-
wijame excnno3mme maTepHje ynorpe6masajy ce 3a nyrserse xanHcna y naTpoHama, rpaHaTama 
H mamma HTA. 

EpH3SHTHM eICCILTIO3HBH onnsayjy ce HeLIITO MaH2OM 6P3HHOM pacnauma, SIM xoja je 
max BpJI0 BeJIHKS. HanpilMep, 6p3HHa npocmpasa efCCTLII03MBHOT TaTISC.S IIHPORCHMIlla H3HOCH 
oxo 6300 nilcac. TIpm Taxsom cxopo TpeHymom pacna,narsy excnno3HraMx maTepHja craapa ce 
orpoona 3anpemtunt racosa xoja Hpme Harao npriTscax Ha oxonHy cpenH.H3r. SpHsrarnm excnno-
3HBH ynOTpe6majy ce an nyibeise rpaHaTa, MHHS asHoHcamc 6om6H Htg., a TaKobe H xrpx pa3mm 
non3emHHm panorama. 06Ismo OHM excnnogyjy camo Oj1 neroHarmje Tj. on excnnosnje mane 
xonHarme 6Hno xaxsor HHHHHjanHor eKCILTIO3HBIt y HenocpenHoj 6JIM3KIIH. 

rIOTHCRYjAll eRCILTIO3HBH exennogripajy camo on geroHa.  guje H onnuxyjy- ce cpasiviepHo 
cnoprm pacnagnmem. 'Hanimmep 6p3HHa npocmpaisa excnnomminix Tanaca HpHax 6apyra 113- 
HOCH csera 300-400 mIceic. OBaRBa excruromma cpe,gcrHa ynoTpe6Jrasajy ce an nylseme 
naTpoHa, TSHSAII H rpaHaTa. 3axsamyjyhH cpa3MepHoj cnopocm pa3naralsa nomcxyjytrix ex-
CILTIO3HBS Taae HRH rpaHaTa HMS spemem, ,Eta nocne excruio3Hje Hanycin Hes H AS CTBOPH 1133123 
HaCTELTIIIM raconnoa. HanpoTHS, Rana 6H ce- flavors nymum tracrxm imposcrunmom Hes 614 -  ce 
y TpeHyray nyualba pacuana. 3aTo ce H3paga 6e3nrimara 6apyra Ha 6a3H nnposcrumHa csoge 
yrnasHom Ha cmlusHsarse 6p3rme IberoBor pacnanaan AoAaBaibem Hearin maTepHja, xoje HeMajy 
saparcrep efCCILTIO3HBa. 

48. Hope pearumje xoja je rarra y ICJIIIBHOM Texcry aHxHnprin asoTHe lorcenrme (T.T. 
cy6n. 32°) *once na ce ,ao6lije onymmarsem sone on spa° RoHgeirrposaHe HNO3  nomohy P10, 
H.1m nponyurralbem cysor xnopa xpos cys•AgNO3 . Osa nocnenrsa peaMaja Teue no jenHaarnm 
2C12  4AgNO, = 4AgC1 2N205  + 02 . KpHeranii aromnpHna a3oTHe xncemme cacToje ce 
113 joHa NO2  1-  H NO,-  a y napama OH ce cacrojH II3 nojenmsrx monexyna, anja crpysTypa °Aro-
saps cpopmpur 02N—O—NO2 . 

49. Pe3ynTaTH H3yaaszusa 6p3HHe pa3naraa.a nape aromnprina a3oTHe, xmcenaHe no cy-
mapHoj jegHaaHHH 2N205  + 5 KICCIA = 02 + 2N204  yxa3yje Ha TO AS peamaja HHje 6rimo-
neicyncxa Hero mox o m ones yn ex a. Oso je ycnoroseHo THme, UITO .je genoxynHa 6p-
alma xemacHor npersapassa onpehara merosom H a j ono pH j o m 4)1130M (IV § 3, non. 3). 
Y casapn rips pa3nararsy N 20, nocroje cnenehll enemeirrapHH npoilecH: N 20, + 19 )(Kan 
-± 02  + N203  (cnopa pearamja), N 203  + 10 'man .v.e NO 2  + NO (6p3a), NO 4 N205  + 
+ 2 wain 3NO2  (6p3a), 4NO2  2N204  + 26 mai: (6p3a). ExeprHja awrHsarmje pa3narassa 
N20, H3BOCH 24 icazialmon. Ha 00  IIOROBHHII iserose nona3He xonHarme pacnagn ce as 10 ;sum, 
a Ha 20°  — 3a 10 aacosa. 

50. Aejcrsom N204  Ha 100°A-HH sonommnepoxcHn nocraje jaxo excnno3mara maTepHja, 
c Hapcsurned rampacom Ha xnoprm '<pea. OHOM spno cma6o np,orieHom jenmsersy nprumcyje 
ce cbopmyna n e p a 30 T H e xmceanme — HN0 4. Y pacrsopy oHa ce.gennhusmo crsapa mit 
pearamjH 100%-nor H202  c soHnewrposaHom HNO, no pesepcHsHoj pearamjx: 11 202  

HNO2  H2O + HNO4.  IlpHmeisyjytar 70%-Hy H join jaw HNO2  no pa3nararsa 
(xoje je npaheso excrino3Hjom), a ca xoHneurpararjama HNO 3  =ram on 2'0% no noTnyHe xmgpo-
nme HOONO2 . 

51. IIpa mcnapasarby coeme N204  c rammom Tetmor o3oHa no6Hja ce spa° HenocrojaHa 
6ena mareprija, xoja no cacrasy ogrosapa HajnpocrHjoj epopmynx NO,. lionrro pealcumja osor 
n e p OR Cana S3OTS CBOAOM Age cnopo no cxemx 2NO3  H2O = HNO2  `+ HNO2 

 + 02 memy onrosapa seposamo cneneha erpyxTypHa tbopmyna 0 2N-0-0--NO2 . 
52. On jenarsema a3oTa ca c y m II O p om maim HMI mime no6po• cy rrpoyama canto 

Asa H To; N4S4  N,S,. Ilpso en man xoje ce 0611,1O MOMS H H T p H X( cy mn op a, no-
el* nejcrsom cymnopa Ha TenaH amomijax, npema notspamoj peasinthi: 16NH, +_10S 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



' 

g 4 Kpymene a3oula , 	 289 

• 6(N114)2S NA,. Pamamma one nospame pearourje mom 6wrx nparcnrsHo nornyno no-
stepeHa ynecHo AO,gancom AgJ, Koji! Besyje jone St -  no mom: (NHOIS-1-2Agj = 2NHJ 
-I-Ag2S4.. Halpin cymnopa ce Hsnsaja 113 clump= npri merosom ynapasruby. IIo cacraBy N 4S4  
aHLTIOTHO jenniberbe a30Ta 1103HaTO je TaH04e H ca ceseHom, norc mirpriny renypa °Amapa 
cbopmyna N4Te2. 

CTpywrypx awrprana cymnopa onrosapa, Hsrnena, oBa cbopmyna: 

=N S N 
\S 

= = z  

OH mosce yla •ce npexuscrx Recrrmaisjoe y Barcymy a rarco1)e npeRpHcrsumsansjom gs yrnsen-
nricynclnina HHH 6eRsana. 

thicr =rpm cymnopa cy ammo-swim WM Hapaanacro-opsean RpHcrsunt (r.r. 179°). 
Y Born! je HepacrsopaH, Ho spno ce HaraHO pastsurce npit aoMpy c nom yrnasHom no =ems:. 
2N,S4  15H20 = 2(NH,,)2S204  (NH4)2S102+2NH3 . 3arpeBarbem Erman remneparype 
ronmensa (a rarcote x IIpH ynapy) BarrpHn cymnopa ce pasnasce excnnoassuo no peararmill: 
N,S, = 2N2  + 4S + 128 'man. 

Ko,4 N4S4 je Accra jam) aspasceHa cHnorrocr Ra pearaurjuma antruirje. Hanprimep, nosarre 
cy marepHje comma N4S4  • 2C12, N,S, • 2Br2, N4S4 • 3Br2, N4S4  • 2NH, IR* no6po RpHcra. , 

 many. Ca nocnensarm jenmemem y resHom amormjaRy mory na ce no6Hjy COJIH HeHHH sienna. 
Jlejernom S2C12  Ha mmHg cymnopa craapa ce sm.° jensmeme cacraart N aS4C1 y Rome panrocan 
[NU min ynory jeAHOBajleHTHOr Harjona. Hopen 'mop= 'Karin je a HH3 Apyrsx HaCTOBEIX 
conic Penparnja onorto xnopHnom (y pacrBopy anRoxona x 6eH3ona) now no crBa-
pma 6e36ojHor jeromerba cacraBa N4S41-14, xoje je HOCTOjaHO npema sonic, HO H3HaA 100°  ce 
paanasce Ha N4S4, amormjarc x cymnop. 

53) HpH sarpeBarby pacrsopa N4S4  y pacmapasxma, Rohr c IbHM XeMHCHH pearyjy, no-
.31a3H no pacnanama rurrplina cymnopa ca crBaparbem cyncisina asora — N,S5 . Oso jensmerhe 
xao 'cps opBeHa resHocr Roje ce npx xnaberby ripen:Baps y n.y6Hsacro-cHBe Rpircrane (r.r. 11 -) 
no Harney H mnpricy ampule jony. Y c.no6onHom cramy N2S6  je HenocrojaH H nocrenerto ce pa-
same. Hanpartm rt,erosH pacrBopH y opraliCIGUR pacrnapasHma y arcycrsy csernocrx cy no-
crojamt. Y Box! ce N2S1  He paerBapa, BJIa ce nocreneHo pannance, npH icily nocrajy amomijax 
H rancor cymnopa. 3arpesarbem Hint ynapors N 'S„ ce pasnasce eKCIL1103HBHO. YHa38110 je raicol)e 
Ha morylurocr no6Hjarba cynclurna asora npocre cbopmyne NS 2  scrisc o rcc cyn na 
CaCTalia N5S,04 H b1,S306  H 6eTIOT OKCHCyJKIKLIa cacraBa (NSOX4). 

§ 4. Kprxeme aims. Mar je enemeur ropers° BaHtall 3a °pram:sat Norma, jep ra 
ocHosa CBHX MGM= °promo= — 6enanseBHHa — canprot oRo 17%. Y npxpons osaj eneme-
HaT nenpowno nponanm noon oupe4enn unxnyc HOWaa pannonpcnnx npeTnapmaa. 

Hpx pasmarpamy nojenmorx tryreBa Os= npersaparba nocnprotheRio ce =mom cxemom, 
Ha Rojoj crpentare norcasyjy ocHome npaBire npenasa. Bpojna minim crpenitna onrosapa 6po-
jeBHMa y sarpanama, Roje ce Hanase y AMA! =wry. 

HNO, 
if Hyman 

1 N  
N, 	• 	 Crenarettesrota 

6  

NH, 
aMOHHjamo- 
se cons 

Cna6a nocrojaHocr 1130THHH jerunbema Ha 13HCOKILM remneparypama a y aHuncy soneHe 
nape npHmopaBa HaC, na HpeTHOCTaBHMO, na ce ITpH crsaparby 3eALIMille HOpe H ripe HAMM =- 
mem xnal)erby seninot /leo armocdrepcRor awn casyBao y cno6onuom cramy. TaHBH humps= 
RojH cancoRe 83012, Rao HHTpligH, yHOJIHHO cy H norm= y Beham RonwasHama, mopanH cy 6Hrx 
sarpnaHir y ny6orucht cnojesuma sehube monosaror on rbeHe no way:Hue macxBuma mcnaprbrusix 
II =KW= MM. 

3a passirrax Hajmune oprammosaue marepsje — some marepaje — Heorocorma jens-
melba BesaHor anon mom cy ce o6pa3oBarri H Ha norspnuma 3eAUblifie xope CaMO mina, Rana 
ce 0Ha AOHOMHO 03tHaAHHa. tie= H Molina enercrpwara HpaHabellba y ronnoj H spno anasuroj ,  

19 Omura muds 
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290 	 IX. Ilea4 apyua expoduo: diacga 

axmoccpepn Rani ix reononumx enoxa noaannana cy gentudamHy gncomjacnOy Done= nape 
Ha enemeHTe n euepramno He3nHame aTmoccimpacor non y NO. AxoTmonmenn je 3aTHM  npe- 
nasno y DT00HasomyEnceinncy,HOja*C HinnOhinaganaHa ximmym[HeyTpaucanace CORMS 
csa6nx xncestuut (nanpnmep, icap6onaTnma). Ha Taj Hann, 311 nplusaptut nocrauax jexinhetha 
Be3anor agora y 3e/012H HMS ce 3axsantrrn enemexTapmet itenoroxama (I). 

Passnixom oprancuor samara corn aacrnte memo warplane cy 6nwitaita Rao maTe-
pnjan 3a narpaxmy 6enauttestmacrux marepnja (2). Ha 6nma, 6enatattesmia gentuaximo npenaae 
y oprammte 6xmostnepa, a °ma cy CJITAGUIF1 Rao xpaHa mecosmeptima. Excxpemernt jegantx 

xpyrxx, BautoBe nessmne, a TatcoDe H ocraun came 6tubxe spahajy 3eMibli seas= ,a3oT, xojn 
joj je 6no yaeT. Hon ymnajem napomnxx Bpera 6axTepttja one TpyJle, Tj. Hammy ce tarrasom 
may KomunmcoBaBxx &toxemia= npomena, npx nemy scamp. a3OT 110;11 oHn eanpm(;, He 
xpajy npenamt y amomtjax x amonnjymoBe CO3111 (3). 

One xpajwe npogyme Tpynerba ACJ1111111P1H0 nottorio yanmajy 6name (4), a Aesneasilto 
ce nopxprasajy y 301.1b1111117 AaJbehl npernaptuby y COMM aaortie miceninie. IlpHpogmn nponeC 
no icome ce spum osaj npena3(5) sone ce yonurre „limp:to:VH=114a" H .Telie nog yninajem Jjse 
spare mimpooprannaama: no yTmm;eM nnwo3o6axTepttja x Inrrpo6axTepttja. 

Iipoxec oxcnguntje amonnjatat H amomtjymomoc coax Ha pawn Baagyuntor tutcemnnut. 
capful Rao Hanop neonkopme eneprnje as HCHBOT xaxo jemnix Taxo gpyrnx. Hpn Tome namelw 
o6e spare 6axTepnja nocrojH crpoga „nogena papa". lipse oxcxxmny amonxjax canto go a30• 

Tacre tutcentme no C:xemn: 

2NH2  + 302  = 2HNO2  2H20 + 172 mai: 

gpyre — oxcligutuy a3oracry go  aaoTne patcemme: 

2HNO2  + 02  = 2HNO2  + 26 xxan 

Orsopena a30THa xHcenima cryim y peatamjy c xap6onautma, tcojn ce y 30111aH nana3e H npe-
BO= y mrrpaTe, xoje 3aTxm 6nwe limos() Tatum nTx. Ha Taj nagint ce samapa OCHOB1111 
gincnyc npernapama jegmbeirsa Beaanor awn. 

Y OBOM TilaBHOM iimmycy nocroje 0361111,11H H3B0pH ry6wrana seaanor a30Ta. Acincra, 
HasecraH geo onor Harm* ce yttex y cno6ognom crawy H npn Tpynemy (6) H npFi airrpitclaucamija 
(7). Ha entrain Hamm a3OT, Beam y opraHanim jemnbelblima, npeaasH y cno6oriaH H npm mym-
CKHM H crencRim noncapHma (6). 

Apyra yapox ry6nraxa seaan je 3a /romomy genaTnocr „gemffpnelmtcannownx" 6ax-
TepHja, it* Dyne sa cBoj namoT neomcomly eneprsjy na pattyn caropestursa oprancxxx maTepxja 
xxceonmcom 113 strrpaTa no cxemn: (C — yrmennx opranacxx maTepnja): 

5C + 4KNO2  = 2K2CO2  3CO2  2N2  + 360 mai: 

.1:enaniocr OBHX 6awrepHja BogH Ha raj Hamm Henocpeguo npenobeiby mrrpara y cao6ogan 
1130T (8), Rohl H3HJIa3H 113 gmcnyca Rowena. 

Ynopego C H3B0pHMa ry6nTaxa y npnp040, nocToje H 113130pH 1C0jH ra gonyisanaiY• 
TOM npasny ce H game npogystaBa gejcrso lamoccitepcxor enexTpxtmor npanmen,a (1). Hpx-
631H71010 je napagynaTo ga ce THM nyrem y 3CM.Ilay matte rounre piece go 15 xzp Beaattor aaora. 
Ha xewrap. 

XLPYrn Hanop gonyHe je acHnonia genalsocr T3B. „asoTo6axTepnia" Roic cy y army ga 
y irpkwycniy oprawamx marepHja npenegy cno6ogaH a3OT y amomijan.(9). liponec, }co* oHe 
HaaaHnajy Hge, =mega, no cxemn (C — yrmemnc oprancxnx maTepaja): 

2N2  6H20 + 3C + 83 ;man = 4N142  3CO2  

lIpH riononAmm ycnorauda a3cro6anrepHje cy y army ga as jegny rogrmy Hogue y aehubH go 
50 lap Beam-tor 1130Th HA xexTap. 

Jon' mrioro Belie 'coalmine cao6ognor awn' Mory 6wni neatnie npeno „nprontimmix 6an-
repHja", xmje nonomije o6pasyjy HapawrepHcrwine Hapacmme no nopemma 61111,a nopomnie 
nerymrmoaa: geranium, nyHepHe, amnia, rpannca, nacyn.a tag. Ose 6axTepnje xpanehH ce 
comBnma 6nwa, ncrospemeno npesone cno6oxxx aTmoccbepcm mar y worm jegmben,a, Ito* 
santm 6H37,118-110MatIHH,acamanyje. 3axsamyjytm osome 6nwxe H3 nopomine neryhtmloaa, mory 
ce noTuyno ycnemno pa3snjant If Ha semmmtny, xoje je cnpommuno Be3aHHM a3OTOM. 

ICYJITYPe .Theryhunio3a =crane cy mohno cpegcrao 3a onurre nonehame poimocni, jep 
war, Koji' oHe nopemem Haromunanajy aenocpegno ocraje y MUM!. Tama xereamm nun nymut 
gajy, narrpnmep, 150 x2p seaanor a30Ta na 1 xa, nyitepxa join it mane. C xeasncxe crpane apogee 
clanccannje a3oTa RpT01111t1B11/4 6alcTepujaMa Joan mije xosonmo o6jambett H 3aTO je as caxa Te-
MECO Ra3aTH, Rome ynpaso npasuy nimexene cxeme tcpyncewa wrosapa waxosa ?rammer. 
Oturnegno je CaMO TO, ga 011a .40110.11H go nosehana Komi' ute nemmor Lama. 
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§ 4. Kpy ►cnoe asosiia 	 291 

Rao MT° ce H3 cser nomearror mum, orpordHy ynory y xpymetby a3oTa Hrpajy Hamm= 
npouscH 6arcrepHonontmor cseTa. 0Ha OHORHOCT =Op) Hcx.m.ymyje moryhaocr xHaHurranisHer 
uPerne.aa 1cPymema. Hrzax.ce mome seposaTH, ga se no ycnosHma cso6ogHor Tom riPtiP0AHHx 
sporteca ogpmaBa Hexa paHHoTema H ga ce genoxynHa KOMPIHlia jegmbexa He3aHor a3ota y 
npHpogx spemenom melba camo He3H2THo. 

EHTHy RomunrnsuUliY YHocH y KpymeHse a3oTa csecHa Henamocr wawa. Y Toxy gyrHx 
enoxa oHa je 6xna H=1.37=111'3° ynepelia Ha HeraTHsny crpaHy, npesoberf ia a3oTornst jeginberba 
y CJI060,11,11H a30T, Tj. iberosor H3soberba 113 xpymma. 

HajrnasHHjy ynory npx Tome Hrpana je Hann. HocopHurhyjyhn ropHsa, c9a cy ce HAixosa 
a3OTHa jeginbema paanarana y npoirecy caropeHruba npn Remy ce H3gBajao cno6ogaH a3oT (6). 
Hope Tors urro je worm° ropaso y a:tome orminnTy unsex je, ,txt 614 pacgrato mecTo 3a ycese 
=recto nanHo Rene niyme H crene. A nocne cy ce °some HpHspymnine orpomHe noTpe6e 3a ropHsom 
y HirgycrpHcxe cspxe. Yonnrre mosemaHerrso je caropesamem ropooa 3a speme c:sora pa3sHha 
H3BCJIO H3 xpyweiba orpomHe HOJIMIHHe se3aHor a3oTa. 

Y HajHosHje Bpeme OCeTaH 3Hallaj ID:KM je Jlo6HHaTH gpym H3B0p merosor ry6HTxa — 
ynoTpe6a eKCILY103HBa. Ono y MHOTHM cnymajesxma (pygapom pagosH H g,p.) 3HaTHO OJMIGIla-
majy mexampnar pag mosexa H 3aTo ce csaxom rogrmom npHmelbyjy y ate Behoj H sehoj mepx. 
Mebyrnm, mar:lows:ma cpegcma cy y orpomHoj sehHHH caymajesa Hatunbesa Ha 6a3H xliceo-
HIPIMIX a3oTosfix jegna.erba, npH memy ce osaj npx excnno3HjH H3gBaja y cno6ogHom sTaiby 
(8) H H3J1a311 113 xpymensa. 

CynpoTHo npasag cHecHor mosexortor paga — ysobeihe cno6ogHor armoccpepcxor a30Ta 
y xpyweibe morao je 614TH griojax: Hcxopmnhasatbe HamoTHe genamocrn 6awrepHja H seurramxo 
He3HHame aTmoccpepcxor a3oTa. ripsH og Ham ,ysobeibe nerymmHo3a y nnogopeg — 6Ho je 
1103HaT joru,cTapxm rplAHMa, PHMJIaHHMa H KHHe3HMa n OHH cy ra npaRTHmHo.yrroTpe6masam. 
OrpomHy ynory Hrpa off H y npasiumo nocrasmeHoj norbonpHspesu gaHaunbirge. 

Apyrri npasatx sennamxo seausaibe a30Ta 143 aTMocd)epe — nomeno je rut ce pa3aHja 
Tex y TexyheM cronehy. °Ham° npnnagajy meToge „caropesama sa3gyxa" (1), CHHTC3a amoHH-
jaxa (9) H gHjaHamiuma cHHTe3a (9). Maya cne 11,HX Tpe6a cmaTpaTH xao orpomHe ycnexe xemnare 
Texxxxe, 1411aH, YHOPebYiYhH HX c pagom 6axTepHja jacuo ce wan rpy6ocr H HecaspureHocr 
°mix meToga. AoHcra, penaTHHHe noTpounbe eHeprHje, ga 6H ce jxo6Hna Hcra xonwinna BC3a-
mor a3oTa no csaxoj og ortxx meroga HHOCH: 

„caropeHaibe sawirca" 
9 

ruljaHammg 
2 

cHHTeaa amoHnjaxa 
1 

Hpema Tome H3nna3H ga je cHHTe3a amoHlljaxa c TexHHInce crpaHe Hajcaripmemja Hameby ose 
TpH. AJIH xao Inn) je no3HaTo ona Hge camo Ha BHCOHHM TemnepaTypama (Imo ce jacHo ogpaantsa 
y cmarbeiby npHHoca NH3) H sermxilm npHTHamma. Me4yrxm, a3oro6axTepxje cnposoge 
°Hy HcTy CHHTe3y no 0614t1HHM ycnosHma. H3 Tom 14331a30,jia ce y CHHTe3H amomajaxa xpHjy 
jour spa° senlixe moryhHOcrU 3a IbeHO garbe ycaspurasaffie. 

pe3ynTaTH npoymaHana xpymen.a a3oTa crasmeHH cy y npHnomelly Ta6rusiy. 
HojegHHH npartun npogeca o6enexcem4 cy npn Tome 6pojeBHMa y se3H c rope nomeHyTom 
cxemom: 

Hpasag ripxpogHH nporxecH }co* 
Teicy c.1106OjjHO 

0,RHOC 
npema 

xpyweiby 
CsecHa AenamocT mosexa 

Enexrprunia npasubeiba y 
armoccbepH 

Pacreme 6xmaxa 
Tpynerbe 6H,11311,HX 14 HOIBO-

rinbcxmx ocraTaxa 
Hurplubrucaunja 

ry6Hirn npn Tpynerby. HoscapH 
ry614tl14 npn HHTpHrlsncan,HjH 

,Ijeturrpncismanxja 

Pas a3oTo-6axTepHja 

„caropertaH,e Ha3gyxa" 

cysa gecrunaHnja xameHor 
yrrba 

RaTankimmxa °Kamm:110a 
amoHnjaxa 

Caropesakbe ropHsa 
ry6ouu Rog oxcHgainlie amo-

Hxjaxa 
HcRoptunhartalbe eHal.T10311B. 

maTepHja 
CHHTe3a amoHHjaxa, 

MAIM mem); 

1 

2,4 
3 

5 

6 
7 

8 

9 

Cam ono cy gashe nogemem Ha one, RojH cno6ogHo Texy y npHpog,H, H Ha Hue Haig cy 
npoy3poxosaHH cnecHo HeHarHouthy moHexa. Y nocaeruboj py6pHrut 3ase6H0 cy 93Hal,reHH 

19• 
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292 	 IX. Ilefia zpyGa gepuodmor cuailosa 

npoueca xojs , yoox a3OT y Hpy)Kabe (311aK +) x OMI HOja To 11313111Sie 113 Thera (—). Kao IBTO 

ce Ii3 Tafinale BMW, mosex 3a caHa at* a3ymeo Ha BearripIKH 11p0113BOBC CaMO join jepas nPa-
tan y xpymemy asoTa, xojH je BMW 32 CHHTe3Y 6eBaHtleBHHaCTIXX MaTePHia (M2,42 je Ha TOM 
nyTy Hawn= set more npHnperane paAose). 

jr.to cam cmo pasmortnium 0 n 131 T H 6HBORC won y npmpopm. Mebynna, 'npaxismHo 
je Amore. 3HamajnxjH 6nnaHc 230TOMIX jenmfaen4 sa ()H&j peo seammee noxpunine, Rohs ce HOW-
planliyje icao 3CAUba 32 ycene. Ca Tors craHosunns oH orpomuor 3Hamaja cy one npaxna mom-
xose Henamocm, ,Hojx, He Habajylni omimi 6sulauc, soAe n Peneth T•a y seaanor asoTa 
(a Taxolje nperaemTallq H OH2 Apyra Ana, 32 HCHBOT 6Hma enemenia cpoc cbopa H. 
xanHjyma). 

Y Ta6nHan xao npnMep HaseHeue xynTypHe 6iubxe npn csome x3pallihnHamy H3BBIPIC 

113 301.Tbe =Mlle npocemHe mu/mum sesaHor awls (y is p Ha TOHy). 

0311142 PIM 

3PHO I C.Bahla 

14 	1 	4,5 

Japa mamma 

3pHo I cnama 

20,5 I 

Kponump 	Illehepna pens  

KinOTA =nem Aeo xopen I =like 

3 3 	2 	3 

lelmajyhm y Tomo Ha cseTcxa amnia CBHX nwbonpEppenBex icynTypa 'WHOM oxo auunijapAy 
ToHa, Home ce HapagyHaTH Aa ce ca HOJba mane romme omocH ow 25 man ut sensor asoTa. 

OA nenoxynHe ICOBHIMHC no3bonpmpeginnt upoHyxaTa canto ce Alms Heo y.norpeCybasa Ha 
ninly mecTa npx memy ce Be32H 230T COMO JACTIHMIPUTO "paha y 30M),  y HuAy cTajcxpr 1,y6pHsa (0.4 
xora 1 ToHa caApHas oxo 5 Ke. N). BehH Be() npoHyxaTa ce HcxopHinhapa sa =pally cranosmurra 
H 32 Hinkycrpacxy npepaay. Y Tom cnymajy a3oT H HpyrH enemeHTH cy 6x3bxe 113 3ersube 
H3syxne, He Hpahajy ce scone Ha 110Jba. 3aio ce soma nocreneHo HaTprubyje x npHHoc nommbe 
113 ronsHe y romuy As 0172,101. 

Cxcremarcxo H3snamobe 113 3emme jemnbabe asora H Hpyrnx 3a pa3soj 6xibaxa Hajaanc-
minx eneMeHala, BOHM 6irrx Immo TOAHHO HOMFICH30B2H0 camo o6parmxm yHoweibem 

CHM THX enemeHara y Hwy MHHepa JI H H X by6pHs a. rOAHIBHA CBCTCH2 

Tpe6a mix =Hoof oxo 40 hum. ga. 

3a geTHPT Hess, cxx 1913 Ho 1938 roj., cHerexa npogyzatxja se3anor aaora ammo ce npo-
mamma H no o6HMy H no ymendly nojewunix meToHa Ho6xjama (y XELIb. in.): 

Tomlin 

MeToHa 

lipmpoma 
=vulva 

Koxcoxame 
yriba 

Hopsemxa 
manwrpa 

Kanumjym 
unjanataxA 

Cinrresa 
amotntjaxa Csera 

1913 
1938 

430 
224 

284 
460 

15 
195 

38  
305 

7 
1696 

774 
2880 

Kao nrro ce 113 =sewn= noHaraxa Hum rnasHy ynory nPn .1106xsaLby mamma jensibaba 
Raw xrpa ourre3a amomjaxa. 

§ 5. eboccbop. cboapop je orignines 1699 ron. OHO enemenaT cnana =by 
ppm paciipocrpolbeHe — Ha Ibera AO.Ba30 oxo 0,04% oA genoitymow 6poja aTOhla 

3e.MMHHe Hope. OH je org H3y3eTHOT 3Ha4aja 311 )KHBOT, jep ya11314 y camas HeIKHIC 

6enaiimesmacTax maTepHja (Hanpumep, y HepHaota, H mo)InaHom noisy), a Taxobe 
y cacras HocrHjy H 3y6a. 

4:13ocitop ce HILTIa3H yrnamom Ka0 humepan a n ATHT [Ca5X(PO4 3, 

rAe je X = F, pet e Cl WM OH] H-y &runty mamma 4) 0-c (1) opliTa HojH 
ce cacroju 113 Ca3(PO4)2  c paanwHntM npHmecama. Kam cy cboccbopHTH H ana-
THT nonamm nponyHTH 3a no6Hjathe cboccpopintx hinsepanmix by6pnBa, TO }unarm 
jA0BOJI,He KORW/HHe OBH2C humepana y caojoj 3e hum H3BaHpeAHO je Hamm 3a 
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s. Coocidop 	 293 

panorrax nomonpuspeAe. Ha nonyocrpHy KO= oTopmeHa cy Hemixa Jamm-
u= annum.' 

Cno6oAaH stoccimp ce Ao6Hja 113 npripoAnor xamiHjyhulioccixtra saipeisem 
°nor c necoom (8102) H yrneuom y enexrpmmoj nehH. liporrec HAe Ha oxo 1500° 
npema cyMapnoj jeAnatnum 

Cae(PO4)2  + 38102  + 5C + 325 luau = ,3CaSi08  5C0 + 2P 

OrHopeHe nape clioalmpa oArioAe ce y xollgeH3aTope, xoje opomaria BoAlt, a 3amm 
ce cxyrubajy y pe3eprioap c BoAom, Harm xojer ce IICT011Theall cliocotop cxynn.a. 2) 

3a enemeHTapHH itocd:iop 1103HaT0 je Hexo.Tunco 11.110Tp0I1C101X mogiolmicausja 
og xojrix ce npaxmmo cpeheMo canto ca 6eJl0M H HprieHom. 1.1pH 6p3oM ICJIa-
bemy napa ysex nocraje 6eo o6mix, 3a Koji' cy xapaicrepricrimHH crieniximma 
Tomma 1,8, TemnepaTypa Torubeiba 44°  H TemnepaTypa x.Tbriarba 281 ° . Y Hogs 
ce 6eo cliocdiop npaimitmo He pacrsapa, arm ce Ao6po pacrsapa y yr.rbeirmicyn-
4111M/ (CS2). Y TpTOBHHy 6emi dioceliop gona3H o6HTnio Hannnex y uninice. Tpe6a 
ra TrynaTH noA BOBOM H no moryhcmy y mpaxy. Ilea crajarty 6eo cliOatop noA 
o6wnnm ycnomma nocreneHo (Hpno cnopo) npenam y nocrojamjy npHeny mo-
wistomainijy. Ilpena3 je npahex ingsajamem TormoTe (T on.rioT a n p ena 3 a): 

P6e0  = PupseR  + 4 KKI2.11 

11poirec ce 3HaTHO y6p3asa rips sarpesalby no ,BejCTBOM CBeTROCTH H y 
nroicycmy Tparona joAa. 

Upseim clioccliop ce Ao6Hja Apium 3arpenamem 6enor go 280-340°  (y 
3amopeHoj anapaTypH).. To je npax, cnen. Too. 2,3, HepacrHopaH y yr.rben-
micynclmAy H rips 3arpenamy cyamminne (T. cy6n. 416°). Kai ce iberorie nape 
xoHAeH3yjy, OH 110H0B0 npans311 y 6e..JIH Itioctop. Oriaj je, cynpomo gpseHom, 
spa() oTpoBan. 

Hajnehe xonimmie cao6ogHor clioccloopa ynoTpe6masa moycrpHja 
sumania• J e A H rb e rb a clioctiopa ynoTpe6.abaHajy ce yrnasHom Rao mime- 
pa.ma by6pHsa. Hexes iberomi OpraHCKH Aepimam (c1mTHH, rnogepodiocc)am) 
ynorpe6maHajy ce y MeM41.111HH xao cpeAcTso 3a jaxialbe Hepimor oicrema. 4-8 

 Xemlicita aicrmmocr cno6ogrior diocitopa 3HaTHO je Beha Hero won. Taxo, 
Orr ce naxo jeAmm c mceommom, xanoremma, cymnopom H mHortim meTamima. 
Y nocneAmem cnriajy nocrajy.  HirrpHAHma alianormi 0ocg5uou Mg3P2 , Ca3P2  Rm.). 
Beam clioccliop je 3HaTH0 ala/IBH11jH 0,1( HpHeHor. Hanpirmep, 6exim clioccliop ce 
nonaxo oxcilAinne Ha Ha3Ayxy qax H Ha HHCKHM TemnepaTypama H 311111111H ce Heti 
Ha 40° , rot( ce npriemi 4)0c4)Op noA 06HEIHHM ycnosirma Ha Ba3MIXY cnopo He 
mccHmime, a ram ce Tex Ha 240 ° . HcTo Taxo,H cse oc-rane pealarHje Kay 3HaTHO , 

exeprimmije c 6emim claocclaopom Hero ca uPBCHHM. Osaxse pawn= y pealunio- 
mum cnoco6Hocmma anoTponcinix moannimmarmja npercrasmajy mum cnygaj: 
og Asa o6mixa jeJHe HcTe aviaTepHje ?fume nocrojan je yriex xeourcm airrmmiihr. 

C BOBOHHKOM ce cliocotop IIIMUCTIPIHO He jemisH. Pasnararbem Hem= 
dvaintga c BOAOM, Hanplimep, no peaulisjii: 

Ca3P 2  6H20 = 3Ca(OH) 2  2PH3  

mosce ce max AO6HTH amomijaxy =moral.' 	o c 4p op so AoHH K (”4)00- • 
to.m") — PH3 . To je 6e36ojaH, nmsaripeAHo orposaH rac, HenpnjaTHor ompaca 
(Ha noxsapeHe pH6e). OH je spno jaxo pegyiarHoHo cpeAcrso, Ha sa3Ayxy ce mum 
Ha 150° . Cynpomo amomijaxy, pernanije ogHnxje xoA 4IDr4xxe mano cy Hapax-
TepHcrame: come 0ocOomujyAuz (PH4+) no3HaTe cy canto 3a mans 6poj slicemma 
(HC1O4, HCI, HBr, HJ) H BpJ10 cy HenocTojime; c soAom toocit)HH xeoutcm He 
pearyje (Maa  ce y 1130j AOCTII AO6p0 PaCTBRP1)•9-12 
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294 	 IX. Hasa *Act fiepuoonot cualiema 

Je/Wa oxt IICCTO yncfrpe6lbenn mom 3S no6njarbe PH3  jecre 3arpembe 
6enor cboabopa c jainim noncoms pacrnopom annannja. Peangilja nAe, nanprudep, 
no jertnalninn: 

8P + 3Ba(OH)2  6H20 = 2PH3t 3Ba(H2P02)2  

pyrm 11p0H3BOA Kojm ce npurom go6nja jecre 6apnjymona co rarnootocr)mpacre 
rarcenHHe. 

Bea o63rrpa urro monexyn cagpsat Tp0 BOAOH8102, XtiiiafiocOopactila xxce-
JIHH3 (H3P02) je canto jenHo6a3Ha (H nprrrom nocra jug) inTa ce Ao6po 
cisme ca crpyrrrypHom cloopmynont 

H--0 	H 

\,P<H 

Conti xunorboccbopacre tarcennHe (x H n o c)) O c cl) H T H) no nprumny narco ce 
pacTnapajy Y Bogli).13  

Cjenarbasarbe 4)ocebopa C KHCe0 H H K 0 M BOA14, 3111311C110 OA ycnosa, 
pa3HHM npoHasornrma, 11pH caropesamby 4:loctloopa y BHnIKy KHCeOHHKEI (RAH sa3- 
nyxa) nocraje HajnocrojamtjH H 3a rbera HajKaparrrepHcrmumjit oxcHn — 0ocOop 
fienulotccua (P205). Hanporits, caropesarbem npn Henocrarxy Basnyxa HaR cnopom 
oxontannjom Ha o6H4intm renureparypama, nocraje yrnasHom 0ocOopulpuoxcue 
(P203). 

To je 6ena, BOCHy cmpura. xpricranHa Maca. 11p11 aarperrarby Ha 13a3nyxy 
°Ha npenam y P205 . HocreneHa oxcHnarruja gemasa ce sett Ha o6H4Hoj remne-
parypH, npH qemy je peaicwija npaheHa csernynarbem, Roje ce y mparcy mosce 
onaartm. Y .4w:rimy C xnanHom BOOM P 202  nonarco o6pa3yje cboc4x3pacry tat-
century: 

P203  + 3H20 = 21131302  

Camaro 6enom rboabopy cbootopyrroxcHn je spay) orposaH. 14-18  
Y cno6onHom cratby 0ocOopacilia Kuce.,nma (H3P03) rpagH 6e36ojHe xpH-

crane, KojH ce pacrumbyjy Ha !mammy 41 arum ce pacrsapajy y soli. 0Ha je 
jaKo pegyRnHoHo cpencrso H, Hanormep, 113 pacrsopa CO= 
Ag H3nsaja meranHo cpe6po. Bea o6311pa Ha npncycrso 'rpm &TOM BOA0M1101 y 
H3P03, °Ha clwrnarnomune canto xao A  s o 6 a 3 H a K.Hcennura no ja'unm npn-. 
6nruKHo jenHarca rpocrtiopHoj. IbeHe CORM 011 O c H T H) no nparnury cy 6e3- 
6ojHe H Telma) pacrsopHe y BOAR. On jeninberba ca mem:Huta xojH ce meruhe 
cpehy, naKo cy pacrsopaase canto cogs Na, K II Ca. 

Orpyxtrypa 4)occpopacre laic-exam moire 6HTH HapaHreHrt mum crpyrcryp-
HHm rpopmynama: 

H—O. 	Haw  H-0\p<H 

H-0 	 H-0/ \O 

CaMoj ratcenHHH, onrosapa npyra OA THX rbopmyna. IIO3HaTH Cy neon:min o6e 
crpyrcrype. 18-2 1  

HajKapairrepHcrwnstju oRc.xn choccimpa — (1) o c 4) op oneHTo K c H 
(P205) nocraje, xao unTO je Bell petteHo, caropeBarbem enemenrapHor cboatepa 
y strung saanyxa. To je 6eo amopelmst npax 6e3 mnpHca. Ha sa3nyxy cDoapop-
nerrroxcHn Hatairpenno erreprwuro ynHja Hilary H 6p3o ce pacrunnbasa. OH ce 
s6or Tont qecro npinterbyje xao Hajja'ie cpencrso 3.st cyrue H) e racorta. C 
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295 § J. CoocOop 

npyre cTpane, P205  y MHOFHM cnytiajenama SlaK0 onymma pamnim maTepnjama 
Taxobe 1.1 xemucxn se3any Bony, urro ce ncxopinnhasa npn no6nBan.y nexilx xe-
.MHCKHX jemnbetba, xaxo y na6opaTopnjn, TaKO H y minycrptijn. 22-24  

Kan ce nejcrsyje nonom na P205  osaj je se3yje, npn qemy 3ankicno on 6poja 
npncajentnbennx monexyna H2O moryhe je o6pa3osame cnenehnx mum= xx-
,gpanuix o6.inaca: 

P205  + H2O = 2HPO3  (.4seilla4occbopna mice.innia) 
P205  + 2H20 = H4P207  (iiuporboc(bopna xxcemnia) 
P205  + 3H20 = 21131'04  (opuImboabopna xace.nllna) 

Kao INTO ce VIM 113 HaBegenor nopebend naj6oraTnja je nonom opToxnce-
JIHHa, xojy o6ntmo na3nsamo npocTo 0ocOoptio.m. Axo ce ona jaxo 3arpeje, •110JIa3H 

go onsajana sone, npn nemy nocraje nnpo- 06JIHK H meTa- o6nint: 

2H3PO4  -f- 35 racan=--H20-1-H4P207  H H4P207  +6 'wan = H2O + 2HPO3  

O6pamo, nejcrsom Bone na meTao6mix, onaj npena3n y nnpo-o6ninc, H 3amm 
y opTo-o6.runc. Kano max osaj npe.na3 na mann° tine Bpno cnopo, cnaxa oA 
OBHX xnce.rania pearyje Rao minnsnnyanna maTepnja. IbHxoBe crpywrypne (bop-
myne H3rnenajy oBaHo: 

HO OH 	 OH 

	

0 	 1 

	

HO—P 0 	0=P
1
-0—P

1 
=0 	HO—P=0 

OH  HO OH 

OA KHCCJIHHa BeTOBaneHTHOP (1)oc4 opa najsehn npaxTatinn 3natiaj Hhia 

ogroxunpaT (H3PO4). Y litiCTOM 06JIHKy mera je najnoronnnje 1106HTH OKCH-

gaunjom enemenTapnor cl) occDopa a30THOM KHCeJIHHOM no peaxmajm: 

3P + 5HNO3  + 2H20 = 3H3PO4  5NO 

Y nnnycrpncxnm pa3mepama H3PO4  no6nja ce no.na3ehm on P205  xojn nacraje 
caropesmem cbocdoopa (HJ114 "beromm napa) Ha Ha3nyxy. 

cDoccDopHy HHce.Tumy tame 6e36ojHH qapcm KINICTaJIH, KOjH Ca Ha Ba3- 

,rwxy pacninnbyjy. Y TprosHuy nona3H o6H1nlo y o6.aHxy 85%-nor BogeHor pa-
crHopa, HoH3HcTeHnHje rycTor cupyna. Cynpomo mHornm npyrHm jegmbeibtima 
cboatopa H3PO4  HHje oTporala. 0HcHnanHoHa CBOjCTBa 3a wy yonme HHCY xa-
panTepnCrutma. 25-2 6  

Kao Tpo6a3Ha HHcesn4Ha cpe,Enbe jatnnie H 3PO4  je cnocQ6Ha na rpagH TpH 
p ega CORH, nanpnmep: 

Knce.ne COJIH 
NaH2PO4  fipumapuu gaTpmjymotootaT 
Na2HPO4  cacynaapai HaTpHjymcDoccl'aT 

Heyrparma co 	Na3PO4  iiiepyujapiu gaTpxjymcboaDaT 

CBH upgmapm cboabarg cy y BOAH JlaK0 pacrsopm: og cexyggapgmc H 

Tepggjanggx canto mano IbHX, Hanpmmep CORK Na (ca. 182). CJIIIIIHO camom jolly 
PO4"' claocstain cy, no npasnny, 6e36onni. 

Conn itooctsopne xmcemme nana3e mnorocrpyxy npaxTntiny npnmeny y 
pa3nnm rpanama nnnycrpilje. llnax je napotnrro nennina mnxos 3natiaj y nano- 
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CB. 182. PaCISOPJbHBOCT 
CbOCCIMITH HaTpHjyMa (Mon Ha 

=Tap H10) 

296 	 IX. Mina *Oa fieptiamor cuaema 

iipHapem. OBO ce miasma wool Ha IGICCJIII Hanwijyat cloccbar mama 
Ca(H2PO4)2  • H2O 1C041 VIM rilaBHH Aeo HajHamHjer 4)cabopHor NOIllepit.T1H01* 
by6pHHa — cynep 4:1) o ccbaT a. 

XanoreHcHa jeHmema cboakopa nocrajy Henocpe/tHwa Aejcisora 
inmeby enemeHaTa, Roje Yule no ripozably Hpno eHeprwmo. Xanoremum, Tolosa 

PX3  H PX5 1103H8TH cy 3a CSC xanoreHe (ociam PJ5), HO 
max, npaximmax 3Hagaj OA HADC HMajy cxopo HCHJW-
'IMBO jenamema xnopa. 

Ockydoptlipux.dopue (PC13) nocTaje nejcrHom cy-
Hor xnopa Ha Houax otoccpopa. OBaj ce npn TOM u-
narm H caropeHa 6neno-acyrilm nnameHohi.no pecuumja: 

2P + 3C12 . 2PCI3  + 154 KKa4 

4 	 cDoccimpTpoumpHn je 6e36ojHa Tetniocr, xoja ce Ha 
anammom Hamyxy jaxo MOM, c Ho nom 	egeprawo 
AeicrByje no pealowjx: 

PC13  + 3H20 = H3PO3 --1-3HC1 

lIpema Tome PCI3  je xnopHn tpoc opacTe 
xxcen H H e. 

aejcrHom Boma xnopa Ha PC13  nocrajy 6e3- 
6ohni xpucrang 0ocy6optienulaxAopuda: 

PC13  ± C12  -4± PC1 5  + 30 KKaA 

Kao UITO ce 143 jenHainme BR= OHO je nospaTaa peamoja. 11014 06141-MHM yc.no-
BHMB pasHoTema je mop° COCBHM nomepexa ynecHo, H3Hag 3000  — yneHo. 

Kao xnopHn cpoc4opHe xxcenHHe PC1 5  ce IIOTIIyHO pamance 
Honom rpaiehH H3PO4  H HC1. Peamoja une y Ase 4me: 

PC15  + H2O POC12  2HC1 H POC13  3H20 = H3PO4  3HCI 

no npHoj peamojn ,1106HBeH orrepmennjapHm npoH3Hon — OocOopoxruxitopua 
(POC1 3) — y cno6onHom cToby je 6e360ilia TetIHOCT. Kao H o6a xaopHna claocclopa, 
'heron oxcHolopitg Hana3H nplimeHy npn cHnTe3ama pa3JIMIHTHIC opraHmix ma-
TepHja. IIape cHa TpH jeonbelba cy oTPosHe. 43.-55  

gonyHe 

1. Mmepagify ocifoBy HOC* 3,  MOM yrJIaBHOM Ca3 (PO4)2 , 3y6a — Taptn anamT. heno-
xymni cagpmaj xfunfujymcboalfals y moBegjem opriummy H3HOCH OHO 3% og IberoBe Temame. 

Blume xonisnme jegmbelba cboccifopa (nopeg je,nrnbema a3oTa) cagpme excxpemeirrn 
HCHBOTHHA Taxo flanpxmep maxa lona hy6pera porwre mapBe cupful oft° 3 xzp cam cDoccbopne 
xncenme, (a c moxpahom tfoBexa cBaKQzIjIeBHo ce Banygyje mo 4 zp). Jom y BeheM =miry OBO 
ce °mom Ha nmtfe. Kao pe3ynraT AuforoBexoBnor npeneTafba orpommx jam rrniga Ha imam 
ocTomma xacTana cy orpomua nemfurra nTrufnix excxpemexaxa („maxo"), Koji je y aamtunbe 

pee npegmeT HHAyCTPHCHOT ncxopinuhaBalba Kao H3BaHPCAHO cpegcmo 3a by6pen.e. rIpepaga 
rBaxa H3HOCHH3 je y 1937 roi. 266 mugs :N. 

Muria urn:Iva H3 maim HMCO pacmopmmaa 330THIl jegmbeffsa, a Emma! geo cifoccbopunx 
Aeon:tan ocTaje Ha nmuy mecra, o6pa3yjytuf nocreneffe neffafurra (Doctbopirra. Hanipalbem 
a3oTomx jegmena 113 ocrama Tpynefba, tifocdfopwrif gory timpani H Ha meamma, rge cy ma-
COBHO yrinfyge pame Balsomme. hopeful° °MOH= THHOBa cifootopwra (B3 exacpeMeHaTa 
Tem )CHBOTHHAO 3a Hem nemfuns noymano je gon3a11°. Apyra mamma cy ce campus 
xao pe3ynTaT mamome genamocin „cifoccifopinfx 6ax:rema" Role Cy ce macoBRO paasnjane y 

AttNi,:o.:juv , 
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Hem% reonounui crapHM mopHma. Haj3an nocroje nexungra cboccbopirra, xoja cy seponamo 
%Imo MHHepanHor nopexna. 

AnaTHT je miniepan Heoprammor nopexna H Hana3H mmoro6pojue npnmeHe y imoycrpHjn. 

2) 3a Ho6ujause cloabopa, HeomcogHa Tonnom mom ga ce noHepe cmcremy Ha palm( 
enewroome eneprnje HRH caropeamem moccca. no npHoj HapHjaHTH npoixec ce Bond y cneux- 

jasucHm enexTpcxmccm =tam, npn npyroj Kohl ce Amexo pet e npamobyje — y jamacTEM ne- 
Mims. CxeMa enecaponehm aa go6Hjame cpoccbopa npHica3ana je 
Ha cmcgH 183 (A — mac:mime yribeHe enexTPoPe,S — map-
oca mane cpoccbam c necRoM H yr/bem, B — Hama Tome 
uubaxe, T — omop aa napy (boa:popa. 

3) Hpogec no6Hjama enemorrapHor cPoabopa Teme 
upexo nue rnaince cpa3e. Y nomemy norraje cpucclain xanum-
jyma no jenHaluum: Ca3(PO4)2  + 8C = Ca3P2  8CO. CTHO-

pout Ca3P2, pearyje 3amM c Ca3(P03)2  o6pa3yjyrix CaO H 
enemeirrapcm cpoccPop 3Ca 3(PO4)2  5Ca3P2  = 24Ca0 + 16P . 
Kao urro omen noxa3yje npiccycTso Si0 2, y nona3Hoj cmeum 
Hilje Heomconno 3a Too npogeca, anki ra mimic 3Hamo y6p-
sass (ycnen annicaHalba TeMnepaType Tonibelba Ca s(PO4)2  

Hemmaiba CaO no peacumjx: C20 + Si02  = CaSiO3 . 

4) Y Telocom (a Taxohe H y pacrsopeciom) army n y 
napaMa Ha Temneparypama HHHCHM OA 800°  cboapop je memo-
poaTomag, npn enemy monexyn P4 Hma crpyxTypy npasHnHora 
TeTpaenpa (cn. 184). 143Han 800 °  nommbe pacnanalbe Ha 
pHorromHe monexyne [d(PP) = 1,90 A]. Picnon —72 °  o64mm 
6enct cboccpop npena3H y APYrY) Taxobe 6e36ojny monocbm-
xagHjy, cneu. Too. 1,9. IlpexpHcranHcasaibem cboccbopa H3 

HcTorinsexor 6n3MyTa HRH 3arpesan,em 6enor rPoccpopa no 
npirmacom on 500 ant crHapa ce my6iim a c T H cboccbop, 
cneu. Too. 2,34. 06xmaH gpxem4 cboapop je, H3rnena, camo 
arrmcja xpocTanHa cpopma my6HmacTor. OH je no3HaT y Heicontmo paarnouracx opHerantiux 
o6noxa. 3arpeHalbem 6enor cboccbopa no 220 °  no npirrocxom on 12.000 aul mome na ce no- 

6Hje u p Hu cpoapop cneu. Texc. 2,7. OH je no cncubo.em x3rneny cmcmaH rpa4may, 
Aocra 

,no6po npouorx enecapinurreT H xemmam je Heurro mime cocrunag, Hero urro je zy6Hvacm 
rium 

upseHH clloccPop. 3arpeHaibem no 550 °  nom cpoccPop npena3H y upHemc. 

5) Ilhmice 6enor cpoapopa moo ce pomy Hoacem. OHy onepagHjy ueonxopHo je Bp- 

MTH non Honom (Haj6o.tbe Ha TemnepaTypH on 20-25 °), jep npn cemeiby Ha Ha3gyxy cboakop 

mowe na ce 3anann on Tpepba. H3 HcTor pa3nora HomapHhe 6enor cboapopa Tpe6a crEHTH 
onpe3Ho nonamcyhH Ha IfiliX xapTHjy sa gebeibe, 6pHoubm3o H36eranajyhm 

Tpeibe 	npuniciamaibe. HnyicoM cnymajy xe cmejy ce y3HmaTH momapichH 

2,21A 	6enor cboaPopa npcmma (Heti camo maximums HRH muulerom). 
Hamm 

143 pacTsopa yribagoicyncluina cboccpop ce H3nuaja y 06nH xY  
6e36ogoix xplicTana. Hopen CS 2  6enic cpoabop ce pacTHapa y moy myna 
opraccautx Taxman{ (6eH3any, eTPY, HM.), a Taxohe y Texmom SO 2  H NH3 . . 

Teximmon npommon mowe pa ce °Immo npexpacTanHcanalbem cum morn-
nauccjom y crpyjn a3oTa. PacTonli 6enora cPoapopa Heoma cy acnom ripe- 
xnahimalby. 

Cn. 184. Orpyx- 	6) Beh 0,1 ep 6enor cboaPopa yHeT y oprammam npeTcrawba a:pixy 
Typa monexynaP, Amy 3a monexa. Kao cpencTuo nprie nomoko cnyouc 2%-HH pacTHop 

CuSO4  (cfoomx 5 minlyra no xammuma po nojaHe nospahaiba). Bpeo 
cpoopop cTsapa Hpno 6onHo onexonme lc* TeLLIHO 3apauchyjy, a mory pa 

nosepy no calmer mosatba OpraHH3Ma. Kao cpencmo npHe nomohic npH onexonmama 4xxxbo-

pom CJIyH(H moxap 3aBoj HaTOTIJbeH 5%-HIM pacmopom CuSO4. 

7) Mapa ce upuemc cpoccpop oxaggune HecparobeHo Tewe op 6enor, max off naraHo nej-
trgyje c Hnceoconcom Ha3nyxa (icapomirm y npnCyCTBy TpaTOBa Fe HRH' 	YCneA TOTa cmaPaiY 

II ce y He3HaTHM xonconmama Hpno xiirpoacomm Hp0H3BOAH toccnnauxje H oTyn „OAByTnOCT“  

upsenor cboapopa, Nana ce uysa y Hymjama Kok luny Ao6po 3amopeue. Tams ,,onayrnu
a 

 ilpHem4 clvallop Tpe6a npe ynoTpe6e npaceTH Ha genHno, 6pHoublmo mcnpam Hogom a 3aTHht 

ocyunno y cynuaw. Op npumeca 6enor cPocctoopa opHam MO)Ke 6HTH OCTI060beH 3arpCBalbad 

Po nubyuaiba ca pacmopom HaTpHjymxiinpoxacna. 

8) 36or arposHocm &nor cboallopa iberosa ynoTpe6a 3a H3pany mamma (moje" ce name
-

Heh npH naxom Tpelby o 6Hno icaimy Tspny nospuncHy) je 3a6paibeHa. 06gmHe monculge, mpg-
belie Ha 6a3n upseHor cboabopa (xoje ce nanc camo npn Tpeiby o cneuxjanno 

mounbeRy noap-

ninny npema3ally Ha myThim op >KFINcaua),  TIPOH3BOAt ce no pazomm pegenmma. Kao nottmelP 

moxce pa nocnymcm oBaj pegeur (cams y TexulHocum ye): 

C.11. 183. Cxema enewrpcome 
nehn 3a no6Hjatbe 433aPopa 
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298 	 IX. Thalia  tpyua aepuodltoz cuculema 

rnasmga 

KaudyinumpaT 	 
KanHjystnincpomaT 	 
Cymnop 	 
11,,HHHOBO-  &HO 	 
MotHip' 	  
NineseHo craHno 	 
Tymano 	  

ripema3 

46,5 	UpBenn (bocci:top 	 . 30,8 
1,5 	AummompHcyndmin 	 41,8 
4,2 	Mminj M 	 12,8 
3,8 	Kpega 	  2,6 

15,3 	HOncoso 6eno ,. 	 1,5 
17,2' 	Mime's° crawl° 	 3,8 
11,5 	Trio no . 	  6,7 

Hon nejcrsom TOILHOTe Tpen,a HajCHTHHjil Atindikt cbootopa 311IIalle cc Ha. BaMYXY 
Yi ynane 3pHO. 

9) PeaHuHja yaaja3mor nejosa tboc4aopa (6enor) n Honomma •cna6o je eraurephunt: 
2P + 3H2  -4-2: 2PH, 5 tacaa. Ca Hexom npumemom 6p3HHom 011a 'retie Tex milia/X 300°, KaPi je pasHoTema cxopo noTnyHo nomepella ynesou npulloc cboccbmia mije Beim on ;lemma npogeirra. 
YnoTpe6om mem= npHTHcaxa OH ce mome HeniTo Hoseham, an) Hum Ha 350°  n 200 asT4 H3llocu csera 2%. Hog OBHM yCJIOBIIMa paimoTeHat ce ycnocrassaa Tex KPO3 6 Nana. 

IVIoneHyn PH, HMa o6nitH Tpoyrnacre nHpamHne c aromom clsoccDopa npu Bpxy [d(HP) 
1,45 A, h = 0,70 A] H oRapaicrepxcau je cpa3mepHo stanom nonapHomily (Aymara Hunan 

0,11A). cDocclum (T.T. —134°  T.H. —88°) goaa je HenocrojaH Ha o6HInulm TemnepaTypassa 
cam on ce6e ce He pa3name. Igerosa pac-rsopnamocr y son) 113xocti ripH6Juomo 1 : 4 no 3anpe-
mon" (y opraHoutm pacrHapaxmma ona je 3HaTHO Bela). Morn je 3a cboapitu HosHir spno Heno-
crojaan HpucranoninpaT PH, HojH no cacrasy °grows dictabooljymxstspoucHny 
(PH4OH), isnot 6a3He merose oco6HHe He Hcnonsatiajy ce HH HajMaH.e y pacrnopy. 

10) C0/114 tboaboHnjyma cy 6e36ojHe HpHcroure maTepHje. 113eroa nepotopaT je neoma ex-
CI1J103HBall, a xanoreimgH npH 3arpesoby cy6namsuny, npa memy cy y napHom army nporrimo 
nomyno JAI1COCOBaHH Ha PH, H oAroBapaiyiutt xanoreHnoncount. IbHXOBa Tepnupwa nocTojaHocT 
Hecpanmeno je mama Hero Hon aHanormtx amosuijymosmc cones, Mao mTO ce BHA) Hanpm.nomeHor nopebeffia TemnepaTypa, Hon Koji= npinucax ROI ce jasma ycnen nHcoltHialtHie nocrsoice jenHy aTmoc43epy 

NH4C1 NH4Br 	NH4J 	 PH4C1 PH4Br 	PH4J 332° 	388° 	400° 	 —28°   35° 	62° 
Kao H can PH, (1304oHniymscanoreHtm cy Heoma jaxa pegyKIMOHa cpencrsa.Bonom ce 

pa3nancy Ha cboaluni H onroHapaiyhy xanoreHosonomotHy micennHy. HapotoTo auto une ono 
pacnanaHse y lapncycTsy 6asa, into ce Hocoponityje 3a no6Hjobe PH, y znicrom crow. Kao 
;Tyr's. Hawn' Ao6Hjalisa HHcror tboctsma biome na nocnyHat 3arpesame 6enor "Isoctpopa y If011- gemposanom anHoxonHom pacrsopy KOH. 

11) Hposmson't Aenamtpme 3aMeHe sonownta PH, meTanom nocana cy cpasmepHo mano 
npoymeHH. Hanpsnep, NaPH, moace na ce no6Hje peamojom Hoieby P)Ha H pacrsopa meismor 
HaTplijyma y TeltHom amooljaxy; To je 6ena lumen marepHja. Ha sa33yzy ce NaPH, Haim cam 
on ce6e, a Bona ra onmax pa3noxe Ha PH, I" NaOH. 

12) Hope, PH„ lip) pa3naraiby 4:toc4lunsa sonom ysex ce crimps y mans's' HonHHHHama 
no cacrasy 3anspoully aHanoraH. T e Y Hit ltIOCCI)Op BOHOHHH--P2H4.TO je 6e36ojHa Tetmocr (T.T. —99°, T.H. 520). C icHcenmama P2H4  He pearyje, a Ha nonyxy ce cam on ce6e Hann 
sell Ha o6H1nom TemnepaTypama: Crajobem off ce nocreneno (6pwe Ha csonocrx, Him notutsPY 
C 110p03HHM npextmemma unx y rrpncycTcay HC1) pacnota Ha PH, nspcTH 4p o c 4343 p-B 0 J 0 H ii H — P12116 (410PmPla je ycraHosrbeHa onpeNtsamem couHema Tatum mp)xbeiba pacrBopa y 6enom (boccbopy). 1-1i3pcnt 43034opsonoumc je nocrojaH Ha sas,ayxY3 memo HcyTH 
npax, nepacrnopaH y Bonn n oproustum pacrsapantutla. 3amotion3a je merona cnoco6Hocr na 
asHpa amomijaH, nrro yHasyje Ha npncymocr xncene 4)ymaxtije. Ho Apyrnm nonamma =riven" tbocclaopsonointx Tpe6a cmaTpant He miximtnyanimm jemmemem sell pacrsopom PH, y 6enom (toccbopy. 

13) Y c3io6osuom =),y ximocboaDopacra xncemma (K = 9 • 10-2)'moHce na ce no6Hje 
JejcTaoM cymnopne suicensme Ha meHy 6apHjymosy co, Hoja ce nom npetmmhasa npexpHcrann-
casamem. Hourro ce pacTsop ynapH H 	Kncentnia ce wannaja y Emmy neiuncax 6e36ojmnt HpHcrana, Ho* ce Tone Ha 273  (if um gamem mupesamy ce pa3noscy). XmickboccIsopacra mice-
Jona, =mega, moHce ;Hi ce no&rje TaHobe nejcmom PH, Ha soneHy cycnen3Hjy jona. Y BOTH ce 
H,P02  naHo pacrsapa. Y pacrsopy ona noxa3yje Telt/WM.110Y Ha pacnanamy npn Holy ce n3rBaja sonomut it crimps 14,130, x 113PO4, HO OBO pacnagame y arcycrBy Hirrammaropa (Pd a Tome CJIHMHO) nocraje npaHTHHHo HpH3lerno canto Ha mscomm TemnepaTypassa 	y seoma anKanHoj 
cpenon". Bonosum in statu nasceudi" pe.ltrtyje xanotboctoPacry toicemiHy so PH,. Y jaico micenoj cpegium (Htpoturro Hp" 3arpesamy) osa je H3saHpentio eHeprHHHo peg:yin:mono , cpen-
crno. HanpoTHH y jaHo pa36nancesom pacts:minima Ha, xnanao H,P0 2  He mown= ce Ha mice- 
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Cn. 185. Hpocropm 
crpywrypa P 40, ' 

H 

§ 5. 45ocOop 

•omucom Hamm. Hif cno6onimm jonom. IbeHa y rnasHom Texcry HaseneHa cTpyxTypHa otoprayna 
6H.na je Henocpemo nompbeHa poutremicom aminmom xpitcrana amomjymximo(poctinrra. 

14) AiimmitX tilluctbopacre mcenme (T.T. 24° , T.K. 175°) mom pa ce onsojit on cna6xje 

scrtapiamor P20 , necrimaintjom. Y opraHcxxm pacrsopma P 203  ce 1106Po Pacrsapa. 
Onpebitsame moneicynexe rename amummtna tboctImpacTe 

mcentme, xam y racosmom craiby, Taxo H y pacrsopma, yxa-
ayje Ha yns o j e H y cpopmyny (1)402) xojoj onrosapa Ha cn. 185 
HaHeTa npocTopm cyymypa. BpeAlt BOAS If THCOBHTH HC1 nenYiY 
Hasa npema jeniummama: 

P406  6H,0 = PH3  + 3H3PO4  

P406  6HC1 = 2112P02  2PC13  

Bpno eHeprismo pearyje ainumplut clioccimpacre mews= Tambe 
C xnopom, 6pOMOM H cyMnopOM (Rattan 150 0). 

15) Ayromajimm aarpesaibem ammapHita clioccimpacre m-
cenime npexo 210°  y aaTorubeHoj germ Hacraje 'berms() pacnanathe 
no mem: 2P406  = 2P + 3P204 . Hacrann oxcHn rpamt cjajHe 6e3- 
6ojne xpiwTane, npeMa aarpesamy Hpno nocrojaHe (y oTcycrsy 
ityxa) HepacmopHe y oprancimm pacmapatinma it Koji! naram pearyjy c sonom no jemamiut: 
P204 -1-3H20-----P(OH)3-i-H2PO4. ()Hai mewl je npeMa Tome memo B H T H amuutput clioctimpa-
c-re H cboaltopHe lutecium urro onrosapa crpyitTypx OP — 0 — P0 2  HMI 02P — P02. 

OnpeNtsame "berme monexynate Tename yxaayje Ha titopmyny P8 016 (Tj. P406  P4010). 

Tlo Hemm nonamma nocrojH Tax0e namue Hcnapimsa monintxxamja osor mom xoja °Aro-
sapa 43opitynx P408 . 

16) Peammja narane mcciutamje cboccitopa miceommom H3 intanyxa je aammumsa y 
mHorom nornexty. Ilpsx Ibex eraitHjym (nocraHax cboccimpTpHoicellna) ysetc je await c ACJIHMW1 - 

RHIN emapaibem 030H3, 111TO ce cxemaTom moxte H3p33HTH jemagmama: 2P + 20 2  = P203  + 0 

FI 0 + 02  = 03. Hpim on °sax nponeca je eraoTepmaH, npyrx — eHnoTepmaH H ocrsapyje ce 
Ha patiyH exepraje npsora. 

Join je aamtianzasHitt H Apyrx eTalmjym ose oxemamje — npentta P 203  y P201 . IloPen 
csemynam, aa Ty peanuxjy je seaaHa j 0"H Ha a nit j a s aany x a xo j H oxp y sty j e 

o C cp o p, HIT° ce jam Hcnorbasa iberosom enexTponpoHognAmoinhy. Gramm ednicaT ce 
onam H npit }maim JpyrMM xeMHCKHM npouecHma, Hanprep, not mccwiauuM meTamor 
mxjyma H xamtjyma Ha Ba3lyxy. 

17) Hansajaibe eseTnocm npx xemitcxxm peaxmjama xoje fnscy npalieHe npitmemmi 
aarpeHatbem, Hamsa ce xemunymumucyeutom. Osa ce He omrpasa camo not cnopoj oxcimaintja 

clioccimpa (Taximje — P 203), Hero H npit Hemm npyrist xermexam 6Hoxemitcxxm nponecHma, 
itojit cy yrnasHom yapox cseTnyttaiby csmatta, esemplamy npit Tpynetby HT)• 

18) Peaminja oxamaitHje clioctopa Texte camo y HasecHom miTepsany mitgeHTpalmje 
xneeomuca. Hog napmjamm npamcnxma HMEHM on miummanHor (0,05 mm), a Tax0e H BH: 

IIIHM Oj 
maxcHmaimor, npanTwum oxemaintja ce He Hpum. Cam HHTepsan aa peamtHjy nosm-

HHX RomteHTpanitia aamtcH Oj TemnepaType (11 Hexxx npyrxx 4taxTopa). Tama, no 06wmist 
ycnomma 6p3rma oiccanagnje citoctimpa MHCTHM xxceommom pacre c meromtm npirmicom cse 
jo exopo 300 mm, a aamm noimme ja ce emaibyje H non npirnicicom on 700 mm n mune, nocraje 

6nnexa 0. Tam) ce claoccitop y nitcrom xxceommy non o6wumm ycnosima npaicTismo He omit-

mune. Hocrojathe ;tome FI ropthe rpamme nmiTHexa croje y sem ca naatuumm xapairrepom ose 
peammje. Cnimm enymjem cy 6iunt npoynem Tam* non apceHa cymnopa. 

19) (13occiaopacra mwenma (T. T. 74° , K1 = 2 • 10--I, K2 = 2 • 10-') aronHo ce  jo-
6Hja =wont-mom daoccpopTpHitnomma H 3aTMM ynapainmem Temocrx no nomma, xpacram-
aannje. BojoHnK „in statu nascendi" pecyxyje H 3P03  no PH3, a not aarpesmay amourlio-

sane miceinme HAM memic aoHnewrposamx pacrsopa.HacTaje pacnanaibe npema je) alnum 

4 H3P03  = PH3  + 3H3PO4 . Kiweommom saanym ce npimeTHo oimummy pacrsopx clioccimpa-
cre mwename no o6wmit yenomma camo y npitcycnty Tparotta jogs. C Hmom gpyriu mama-

immix cpencratta 113P03  pearyje camo naraHo, a nitcra (xoja He canpitai asoTHe mow) asoTHa 
meenima He oxclutinue je max im mut mbymiby. 

Ca cboalaopacrom xxcenintom nomaTe cy He camo HeyTpayme Belt H xxcene CONIC Kao 

rimmep mory ;la nocnynce Na 2HPO3  • 5H20 H NaH2PO3  • 2'/2H20. Ao6HjeHa cy Taxote Hem 

KomnnexcHa jeninbeiba citoctimpacTe ancenime, Hanpamep, co cacraisa K[Cr(HP0 2)2) 12H20. 

31<apeibem claocdniTa nonam ibmosor pacnagasa Ha onrosapajylie clioakaTe x Ha npomsone 
imam cTeneHa oxemtamje cboaliopa, cue no PH 3 . 

20) 3arpesaibem NaH 2PO3  Ha 160°  y saityymy, cue gm Bona He ripecraHe na ce n3jBaja, 

mmite na ce goetxje Na 2H2P20 4 ; To je co slupoOocOopacule Excel-time (114P20 ), xoja je HenomaTa 

y eno6onHom eTaiby. PacTsopx HaTpHjym nxpo tit o 	
H T a no o6wamit ycnomma cy 

nocrojam, arms npit wiarialay (isms y micenoj cpenxim) Jona3H AO npficajeximasaiba Hone 
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300 	 IX. Hetis'a tpyria tiepuoduot cuculema 

cfflapatba oprod)occinrra. Ao6Hjexe cy 1114e max ogroHapajyhe Ateula0ocOopacule mum 
(HP02). Y CH060AHOM crazy OBa ce gennnumno crnapa npx caropenamy cbocrbina. 

21) Oncxnannjom ninoraror stoccbopa xxceommom nopen P 20, H P20, yBex nocraje x 
icutiog5a0opua Kuctenia — H4P201  (ynsojena npOCra ctiOpmyna noxasaHa je OPPCbInglibeM  Mane-
xynace rename H ripOrumaiba marnermix cico6mia). Item cippaypa oHroHapa 44Opmyam (H0) 5 

 OP—PO(OH)2  ca Henocpexiom seam H3meby .o6a moms iiioctopa. -  OA myna micennna onor 
enemeara xsnoctioccbopHa Ce onsaja nomohy Teunce pacrsopne -cons Carus:at Na2H 2P201 • OHIO 
Oaa ce sronHo Ho6Hja nejcraom upseHor cboccbaria iia cmemy H 202  a jam'. paCrsopa NaOH. 

Cno6onHa faccesnma o6Htmo ce Ao6Hja Haory6om H3MCHOM Hameby wife acopo aepa-
crsopHe 6apHjymose corm IS pa36.nameHe H2SO4 . Homo ce pacTaop ynapH, xmlocboaPopma 
mamma Hacpncramnue y many Beam= 6e36ojmuc nnotnina =rasa 1-1, 205  • 2H10, xoje 
ce Tone Ha 62° . Ha aa3nyxy ce 01411 HpHcrann macs paenn,mbyiY I  itox concrseHy.xpHcranny song 
OHH ry6e CaMO npx cycumby y Baxyymy H3101A P205 . Y 6e3B0,B;HOM crinby H4P20, cc TOM1 Ha 
70° . Rao xxcemma oHa je cpembe jatnme = 6 • 10 -3, K2 = 2 • 10,-a IC2  = 5 • 10-3  x 
K4=9 10-11). CTajaH,eM ce OHS nocreneHo pasname. Y pacrsopy noxt 06xtumat ycnommt osa 
je npmuctmo nocrojaHa, a um" 3arperimby ce pacuana no cxemH: H 413205  'H5P05 

APO, cipx nervy npouec Hne yTomixo 6pnce ymommo je seha mcwaxeliTpsumja 130AORIIRMIX 
jona. Amamput ximocbocitopne mccenHHe je Heno3HaT. Tope nomeHyrk motwx liajnpocrnje 
cbopmyne P204  He me ce, 'amens, cmaTpaTH xao Taxaa, jep mcje 6H.Tio mbryht- HIM Viti' Merit 
ao6HTH xanocboapopHy }sweatily, Him o6pHyro, H3 xicnoclxictopae mccemme no6irr- si 
°Ham. 

XmiocboccpopHa xncenkum monce ga ce oxaminue no cltoccbopHe cargo nomolty. ja c MAO 
Aanycomm cpencrasa, (KMnO4  11171.). C APYre crpaHe, oHa cama mcje momnamcoH9 irenie 

CBa ven4pH BOAOHHIM mory ;la ce 3aMeHe MCI8.1101%; H Remy 
cy Taxo crsopeHe conic (x H n o Cl)  o cb a T u) no ,IMany 

117' 6e360ille H Tunic° pacTsopimme y Borm..go6po ce pacTsa0ajy 
cargo coma Na, K a Hexnx ;Tpyrnx Hajaxritsmcjax merana. 
%elm pars:sopa cy noTnyHo nocrojaHn. Ramo cama H4P204, 
Taxo H JbeHe cam aMajy jaxo impameHy cx.noHocr xa peax 
unjama ancumje 

22) Tproi3atm14 amampun cboakopHe xncemme neon 
je 3arabeH npnmecama annum mccHna. On II.HX cc OH °CHO-
6a1 a necumagujom y cTpyju cyBor mcceomma. Onpeljmunbe 
monexyncxe Tesance almimplina cboccbopHe xxcenime y nap-
Hoj cba314 pmayje Ha yXBOjeHy stopmyny 1340,5  xojoj ogro-
sapa npocropHa crpywrypa • lc* je gam Ha cn. -186. 

23) 3a nsper cl:loccbopnewroxam no3HaTo je Heim-
/MHO MOHH4,HIMIIIIM. Cy6mcmau14ja 0611RHOT npaumacTor o6int-
ma ((3) sonic crsapmby cc-o6mma Kohl npeTcramba xpmcTanHy 

macy cmcnuy awry, cneu. Tem. 2,3 H KO* je cpamsepHo =HO Hcnapn,Hs (T. cy6n: 359°), a ups! 
3arpeamby no 440°  nomoso npena3H y 0-o6nmc. AyroTpaimm rcpmamem cboccflopnarroxoura y 
3aTBopeHoj clew.' Ha 450°  monce ,na ce no6Hje meros crax.ny cmcmax (y) o6mix?  a =must nyro-
Tpajmm 3arpesalbem OBOT H3HM 500°  — KpHCTILTIHH (8) o6nmc, cneu. Tem. 2,7 soh/ ce Tones 
Ha 569°. Tpe6a spmmeTHTH, na ce amopom ((3) - 06.imx Tons npx Toj Hcroj TemnepaTypH 
(11pHT14CaH cberosHx napa no THM yC30BHMa H3HOCH 55 mm Hg). 

YHyTpaunba crpyxTypa o6a xpmcnuma offnaxa (DoccbopneHToRcima spa° je pawl:warm. 
HpsH (cc) cacrojm ce 143 nojenmum monexyna 134010 , ripYrn (8) H3 TeTpanapa PO, ca nemsuctmo 
3ajegmitnum mmnama NUM poribesama..11,a ce pa3opH 11pEla cTpyxtypa mopa ce CaBlIMaTH cpa3- 
mepHo mana mebymonexyncua CHJM, /km na 6m ce npyril pa3opHo, Tpe6a pa3opHTH BanarrHy 
Ben. OBHM je H ycnowbeHa 3HaTHO mama mcnapamsocT nocrojatmjer 8-o6nxma. 

24) Paw nopeteiba H3Hern cy Hanonit BoneHe. nape '(y mm.scammor cTy6a Ha 25 °) 1131IM 
imam cpencrasa 3a cymelbe xoja ce Hajtieurhe ynoTpe6Jbasajy. YHOJIHKO je HanoH nape mcumi 
yTommo eHeprmumje Aejersyje cpencrso 3a cymobe 

CuSO4  ZnC12  CaC12  NaOH H2SO4  KOH Mg(C104)2  P205  
1,4 	0,8 	0,34 	0,16 	0,003 0,002 	0,0005 	0,00001 

1'13 °Bora ce SHAH, .14a 110 1111TeH311BHOCTH gejCTBa cymelba P20, nanexo npesa3um3H cse (mane 
marepHje. OH nejcrsyje Ha Bony spa° eHeprictuto H To je npaheHo 3HaTHHM H.sgsajaibem TonnoTe 
(34 KIKCIAIAl0.4 P205). 

25) Be3sonHa cboccpopHa xxcemma Tonx ce Ha 42 ° , a y Tetmom crajby je moms cimona 
npexna4Hrunby Y BoneHxm pacrsopsma oHa je ymepeno ncicocosaHa (K, = 7 • 10-3, K2 = 6 • 

10-8, K3 = 3 • 10-12). Maxcimanny enacrponposonmmocr HMa Ibex 48%-m3 pacTaop. Hopen 
;myna npHmeHa cboccbopHa XHCP-THUM ce BCOMa necro Hcxopmuhaaa 3a lipaBlbeHae OCBCHtaBa-
jyhitx mcha. 

Cn. 186. hpocropHa crpyxTypa 
Pa  Cho 
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I 5. f4Poafiop 

26) 43>occliopna 101Cell111111 .noicasyje npmense wane amcbcrrepnocrn Rana sia sby nejcrsyle 
najjana on cmix. no cans 11031111THIC summons — HC104.• Peaminja nsmeby OHM mama* .  (y 
orcycnoy Bone). sum no .jenurnme: PO(OH), HC10 4  = [P(OH)0C104.XL061rjelS0 jemnbabe 
sok nma um toms, 0ea6ojna je xpnaanna maTepnja, xoja ce toms oxo 4? . 

27) Cynepsboctiurr ce no6xja Rana ce int camneuenn npstponthi cl)ocxpopur (ma In Icon-
genrpar anasura) nelcuryje cylatopHom micemmors. Hoc= 6plumbssuor memmba maca ce oars= 
na Remo peespa". Ilpn Ton ce no =emu: Ca a(PO4)„ 2112SO4 Ca(1121304), 2CaSO, 
'crimps menu npnmapnor rboccbaTa s mumejym cymbara, xoja ce 11001C ,yrora auumesba me-
nocpenno (non 11143HBOM npocTor cynep cloccIATO  Ynorpe6rbarla Rao 1)y6pHso. 3axssubYieW 
.1106Poi pacruopnamocrn Ca(H,PO4), 6subme mory J13110 As acnmanyiY CbocitOP 110b1  ce y sbeny 
111131113H. 

&MUCH HCAOCTaTaK OBOT 1jy6passi je upncycmo IICKOplICHOT i,6a>18cra" y o6Juncy Cm.404. 
Alt 611 CC ,1306H0 cyneptIoccina 6es cystmaTa, 313 npaponnor 4:locci0pwra cc npuo ocno6onis stoo-
ccpornsa mscemma no peasurnjw: Ca,(PO4)1 31-12SO4  = 211,PO4  3Ca.SO44,  n onmojwannt je 
ou HaCULTIOT TaTIOnt CaSO4  ossa ce npepabyje c nosom momitnumm cboctoopura: Cas(PO4)S 
+4H,PO4  = 3Ca(1-12PO4)„. Ho mut nyT ymecTo Tont HsPO, ce neyTpamune xamsnjyrimuspon-
=nom, npu nemy ce Timms nu. n pens IIHTaT (C,aHPO, • 21-120), xojH je Taxi:* rso6po 
-bykyrum. Ha MHOTHM se.hubaransma (omsm xoja nmajy xisceo Rapascrep) 6mbxe Awns no6po acn-
mtnyjy clooccbop nenocpenno 313 CHTHO ClIALUCBCHOT 4300:130pHT11 (TSB. 43 0 C 4) opnrao 
6 p a m o). 

.11a 631 ce join 1311311e HOHOCHTpH033131 enemas= neomcopms 6suby, ppm BC.1111101 =IMO 

ce npnnaje cnparubmby memoauTnx 1,y6mma. HajBananijm je on 	T3B• a M o o 
[ate= NH4H2PO4  H (NH4),HPO41, xojn ce no6nja nenocpennom pesucusjon marsety aaosajaxa 

(bocci:Hawse micerame. Casual imia amockoca samesbyje rpm Tone npocror cynepcboccpant H jenny 
Tony (NH4),SO4 . Cate= amockoc.a ca KNO, (T3B. H 31 'T j> 0 43 o C K a) 11111)01111TO je aronna 
ppcomube 110111TO ncroupemeno canpum cse tinny amnarpe6mije „Iy6sinune" =mem 
N, P K. 

28) Jon PO43-  no* ce Han= y cboctturnuta Tp1111,1111310311.1111H Terpaenap [d(P0) 1,614 
3arpeumbers n p B maps's 4vc4)aus npenase ummaajajylsn Bony y onronapajyhe meruca4)mc4m-

. Te, cexyanapun cbocsbain najy  jeuPoSoccinsTe,  a Tepunjapan ocrajy nerspomerbenn. 
OBO 11pCTCT11B.Tba onnust Carlaj. AH11 y cnynajemma Terminus 111310CTOjaBBX HaTj0113, IIPH 

mapesby nom= no pacuanana•coms, inns why ce usgmajajy mcnacummx nponsuona pacnanama. 
Haspxmep, um' mapaby memomrror Temsnjapnor itoccisTa. mansesnjyma amonsijyrsa (Mg 

usnuajajy ce NH, H2O nocraje maisesnjym-dispocboalun — Mg2P202, OBaj IIPOUCC 

de ucxopxuihasa isms scsannuansunom onpelumarby cboccimpne merman (a •Taxobe a. marne-. 
311iYhin). 

29) II rs cp o (.1) o 	opna ICE1CelIIIHAI nocraje npa nocrenenom sarpeumby oprosim- . 

 ‘01)0Pue no 260 . To je mexa CTSUCAEICTI1 maca, (T. T. 610), y Bonn J13310 pacmosubm3a. 06pantu 
III3e11113 y opToxurspaT and Ha X.1111,11110 MHO upno C110130. IIpM mbruuby pacTuopa, napommut y 
nmicycmy jamni HHCellItHa peamatja CC 3HIITHO y6pssu3a. 

Ibmoctoctimpaa Kamm= je gentopo6asna, npn Remy ce no .712K0111d rszcommlausde uPpa 
nag Borsommoua mom jaxo pasmaxyjy on uPYra nna. (K1 = 1 • 10 -1, 	3 • 10-',. Ks • 

10-', K4  = 2 • 10-1 ) . llosnaTa cy camo Asa penis coma: }mane M,H, 20, H nerpamie 
M4P,O, (rne je M — jennosaneurrnu union). Ilpme ce no npauany no6po pacruaPatY 
npxt memy 'mamas. pacrimpx noscasyjy c)1a6o susceny peaxuxjy. On IserPammx pacisopnaee. 
tY camo cow Na, K H nexnx mu= najsucnumms jennoususenumx MeraJSa. 1 :41310811 pacruopst 
umajy cna6o amcsunty pemontjy. 

30) Ilpn sarpesausy mmosboccbopue sascemine no 300°  nocreneno nocraje meTat o-
c opna. suwernma. To je nomtmepno jermnbabe cacraua (HPO,)x (me je x = 2-6) 6es-

- 6ojna craxnacra maca, xoja ce Toms na ono 40° . Meracboccbopna satceninsa nacraje Tiscolje H npu , 
 nejcmy mama scomminsa Bone Ica P,O . Y pacrsopy mu Immo =rano (6pnce npu susrunby 

y npncycTuy jaxHX IC13CCHRH11) nesyje Bons H  111X31113H y opTOXHJIpaT. KHCCJIC 000151111e (HPOs. )1C 

uspanceue cy nocra jam. On menclx3c4mTa Rohs ce ms sbe no6njajy pacmopne cy canto con s• 
Mg, Na, K H npyrux najaxnunusjnx jennotaarsenumx mersunt. Ocrane cy cxopo nepacruopue 
y sOJM, aim ce JOIKO pacTuapajy y HNO2, a Taxobe s y rummy HP001 sbarum paC1130p3b111311111 

COBHAM 
Ao6smesse cy Taxobe nem coax nojenmusx merasboccilopmsx xucemans (c onpebenom wen-

Homily x). ,Hanpumep, 3a najcin6suumjn y pacnopy Tosmera4,occlaT naTpnjyma (Na,P,O,). 
1103HaTH cy upueranoximmans ca 6H,0 H 1H 20. t3a npaxcy je Ban* xaccatterarboccixrr inispu-
iYma (NasPe018), mojm mono na ce no6uje 311TpC131116CM no 700°  NatisPOi (11111130111,17X131K 6p3xon 
smarms:4m patrons). IIpossec iberonor cmaparba Km, =mem, mpos OBC (base: 

2050 	 240• 	 255-320 	 5251 	 6500  

NallsPO, 	Na,14,13 0, 	(NaP0,), --o. (NaP02)x 	(NaP0,), 	(NaP0,)4 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



302 	 IX. Mai a epyia fiepuodmir manta 

XencamermboccDar HarpHjyma (r.r. 610 °)mirpocnonau je M tcpx'lysalby Ha Ba3Ptyxy ce paaum-
myje, npenaaetua nocreneHo y ugpottocipaT a 38THEd y opToctrabwr. Y .som ce Accra Temko 
pacrsapa. Pacrpop luda cna6o icncesy peaimsjy x TOROK° 'mpero Bp* REETiOHO ABOMINATE= 
merana (HeniuminHoTlealamjoin HHory6e =maze npH nemy nocrajy Na4EP4018  HmuNakE2P2022), 
Ha ce y n.emy pacrsapa max x BaSO4. Xexadera4vo4)ar Harpgjyhm Hanaszt npinieny Ha oaten-
inaHane none H 3a yHamainne Hamm* 113 napHax xornona, a raxobe cripemura*e. xopoiuje 
ma'am. 

Tpe6a .npHmernm Ha je =tube cacrarm a orpyxrype•me7raitoalmra Hawn, 43H Tors, Ha 
6yHe jacHo. Moryhe je Ha cy Hexa on of jeninbeaaa cmeme . jernmega. Crora je Heoma 
Heposamo Ha nocroje merackombarm ca x >. 6, lac ce Twze cTPYKTYPe, .01m .je Ha mime nnaHone 
HH33, Hsrnena, npereHacra (H3 HansmeHmtnio pacHopebemm aroma P H 0).  

31) rIpalawnm saanaj 3a zasanmarmsHy xehmexy mammy Hma crnapame Hartmlym 
merad'occpara aim mapeny ramommue „cboallopHe come: Na(NH 4)HPO4•= NaP08 

 + H10. Herm:mem HarpHjym merattoombar Jam pearyje c oxammaa Kenai, .najylut op rosapa-
jyhe oprod'occfmre no jeHHansnama HanpHmep: 

NaP02  CoO = NaCoPO, 	mum 3NaP02  Cr2O3  7 2CrP02  Na2PO4  

Kaxo.cy Ho6HjeHH cl'occbarn necro o6ojeim HapawrepHcrstmom 6ojoM, .1bHX0B0 nocrojane none-
xa,n Capful 3a goxamisaibe oHroHapajybnx merana. 

■ 32) 3a pasninconarbe cfmcctinpHe opro-xncemme on meratioccbopHe H nmpo4tootopHe 11413COBHX conic) ynorpeamana ce peaximja c HHTpaTOM cpe6pa: Onaj y ripacycity jpna PO 4  
T Tailor on Ag3PO4 ; y npHcycrHy max • jOHEI P10 7 '"' H P02  6 e o Taylor 0=0- 

sapajyhe cpe6pose conic. Arm nocnembe parcemme paammyjy ce jerma on .1,pyre no pinunpurrom 
ileicmy na 6enannernme: inipocl'ompopHa • HX He xoarynnute, mera4mal'opHa lix xoarymnne. 

33) Ton menem mem NaH2PO4  2Na21.11304  mome na ce Ho6Hje co cacralsa NasPsOio 
xoja je jemnbeme raptiy6ocOopne xneenime (1-1 5138010) xoja Hi* HanHojeHa y cno6ormom army.. 
HsHaH 600°  T p H cp o c (1) a T HarpHjyma paaname ce Ha iThip0C1X/C4XIT H mera4"oalmr (H3 IfOiHX 

ce noHoHo c-rHapa.npir naraHom xnaberby 
mamma). Y pacrHopitaa one co je ,HoH 

t 100 , 	 21 	 061414HHM YCJIOHHAla AOC= HOCTOjaHa H 
6' 	0 	 xrippomisyje ce no oprocboMbara came) 

so 	 naranO (mHoro 6pme axo ce saaicenx). 
o„,t, 

0 
Tlo cHome noHarumby npeMa xarjoinnta 

.3e  ABOB£UleHTHIDC MeT3n3 TpH4p043i HaTpH. 

=crisps cacrasy 3P204  • 2H20. 
35) Marva xnapar cboaDopnenroxclum %Ha 11,1306  (rj. P205  7H10) Hmje nommr, 

max ce mory Rano Ho6HTH nerona jemnbeHsa icon Roma je imceousix Hamenex b:Hcenrmamnt 
ocramom Hexe pyre xneemme, Hanpluaep: ca Mo0 42-, Mo20,2-, W042-, W20,2- . KomnnexcHe 
mcein me osora Tana Hamisajy ce xeulepofionti KuceAunama. lipacrwrml mumaj MAX jenfmH,ema 
itoccl"opa xMa bnicenn amomijyAntoccbomona6Har cac-rana (N14 2)2}14 [P(Mo207)2]. OrHapane 
ose rem° pacrsopn.HHe H HHTeH3HBHo-xcyTO o6ojeae co= near° ce ynorpe6mana y ananwrwmoj 
xemHjH•sa Hoxammalbe 1-121304. PemaxHja retie no jernmanrunt: 

+ 12(Ni-102Mo°4  21HNO2  = (N1-14)31-14 [P(Mo207)0] + 21NH4NO2+10H20 

3ainmubuso je na je y airanorHom RomunexcHom jemberby , cboabopacre lawermite — Nas [P 
(Mo20,),] • 10H20 osa lurcenHHa rpo6asHa. 

36) Ca cboccDopom cy 'roman sae tieptcuceituue: n e p o c 4p o p H a (14411,02) n mo-
HonepcDoecbopHa (H2P02). One cy no cnojoj cra6H.Tmocru amanorue oHrpHapajytona nein:maw. 
Hama cymnopa. IlepstombopHa •xxcemnra [(H0)20P-0-0—P0(0•-1)2] nocraje gejeraom 

80 	• 

•
jyMa je cnitnaH xexcameracDoccpary. 

X 48
34) IlpH BHCOICHM RoHneHrpa- 

imjama clooccl'opneHroxcnna y cHcremy 
P20 —H20 nocrojic cnomena pal:mamma 
kmmeby porn 430443PHHX KHCeJ10.- 1.) 
Ha. Kao urro c.e H3 C.3. 187 MAK TO CY 
came 'mamma y Rojiima npeoanabyjy 

7, IS J2 14 	 nojeoHe Roje canto ;  rano Qapebyjy ca- 
- 	cran. OryHa Hanna= na y pacronmeHom 

Cu. 187. Cacras me icensma y cHcremy P,0 4 —H10 R7mi craxnacToM crarby Int jertHa on cram 
xacemula aide Hkunn3HgyanHo xemilcxo 
jerunbmbe. Aseurporma cmeraa no.* way- 

%al Ha 869°  je cmerua cDoccimprrenroxcHrta H none H cagpmx 92%P305, IHTO npH6murolo 
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§ 5. 015ocOop 

nspocboaltopHe Ha H202 Hill npH enexTponirmutoj oxcHnaRtijH (boccban, moHonepcboccitopHa 
[H-0-0—P0(OH)21 — AejcmOm P 205  Ha H202 . Kao H came mcenmse Taxo cy H tamtose 

COHN cna6o HocrojaHe H jour ManO upOrieHe. MoHonepcimapopHa Kacenima onniuryje ce HaK0- ' 

hom Hojom oxcggione jenHibelba Mn" no HM110 4 . 

37) Hopen nepmeenne no3HaT je fieponua 400:1)0pa. (P206) HOjH ce crHapa Aejcisom 

mxor eaexTpHipor npaasheiba Ha cmelny naps P 20, H toweoinhca. Ono jegmbelbe je ny6Hilacra 

mwrepHja H y oTcycrsy Hnaie HOCTOjaHO je nog o6sountm ycnomma H paanaace ce camo na OKO 

1300 . C BOAOM 02P 0 0  P02 crimps neprlsoccloopHy 'sweatily. 

38) HcrarubeHH 6emf otoccisop Ho6po pacmapa cymno p, HO pearatHja H3mehy o6a 

enemeHara gemaaa ce canto npn gonomnom 3arpertanq H.Hxose cmeme (Han y pacraOpy yrsbeH-
gricynclouta). Ha raj Haman mory rta ce rto6Hjy cyA0uou 0ocOopa ort_trojnx Hajsaanathr no Ca-

CTaBy ogrosapajy cloopmynama PaS2, P4S7  H P4S10; KO* he og 1±.14X. HOCTBTH 33BHCH OA ortHoca xo-

summa o6a enemewra. HA4X0B0 go6kijalbe y3 3arpestnbe (y armoc(laepH CO2) yronstije je Hssecrn 

c gpsetsms cpoctopom, jep 6enM pearyje cranium 6ypHo. lipexpHcrantwaHarbem (Hanpmmep H3 

HCTOMBeHOT Hacirrtunnia) CBS TPH cYHotHzta ce mory 113,11B0iHTH y 0611.HRy steno torpaheintx sKyTHX 

xpitcrana. OHM ce Tone Ha 172, ors!. Ha 310, ogH. ua 290 ° . OA IBHX npaKTH*Cxy npnmeHy (3a 

143pa) y Hostunta) Hamm camo 3a caga P,S 3 . 3aHrovi,uto je ,tta ce osaj cywinrst cboccisopa Hecpas-
them 6ome pacTsapa y yrssewcyArbHAY 0.4 ApYra HHH (1 : 1 no Tea m'," nog o6tounrm yc- 

CJI0BHM3).• 
He3asHcHo og Tora, nrro Tamse ichymaisa our ix cyncintga nesse BeoMa BHCOKO (HaHme 

408, ortH. 523, ogH. 5140), OHM npH 3arpestuby y oTcycray sa3slyxa tubymajy 6e3 pa3flaralba, 

npn enemy rycsma naps Asa npsa jegmbetba ogrosapajy Hasegemtm clsopmynama, a nocnerober 
— citopmynst P 2S2 . Osaj cynclnut monce y rnperoM cran.y sta rpartH gBe pa3suourre mortHilnuctutHje. 
OA lbw( je cra6HnHHja oHa, sr* ce cacrojH og monewyna P 4S10  Tamintje je 6oje H ammo Tose 

pacrsopsbmsa y yrrbeHsowynclaggy. Y cysom Ha3gyxy cy cHa TPH cysultHga Ha o6wanum Temnepa-

rypama nornyHo nocrojaHa, arni ce npu 3arperamy aanane (P 4S3  sell Ha 100°) H caropesajy.Y nps-

cycmy snare P4S3  Ha o6nmHum Temneparypama ce He melba, a P 4S7  H P4S10  slams) Ce paanancy 

sogom npri merry ce Hartsaja H 2S H noctajy xxceomotHe tuwentme rbocclsopa. rlopeg °sax ix* 
CMO pa3MOTpHJIH 1103HaT je (anH 3HaTHO csa6Hje npoy4eH) cynclnig cacraBa P4S5. BH/TH cy go6H-

semi Taxobe CeJleHHAH H TenypwsH clxsalsopa. 

39) Ort jegmbetba ,attanormtx tatceoinriuntm towentstama cymnopa, wog cisocrioopa HO3HaTe 

Cy CORH THOC130C(j)•OpHe (H3PS4), THOCk0CC130paCT e (H2PS2)HTHowHnoc4is.opne 

(1-14132S6) towentme, woje ce o6ronto mory qO6HTM crantasem cpamyHalmi xontornHa opxosapajyher 
merana, -  clsoccItopa H cyMnopa. H3 cHojux pacrsopa arta y sehinut caymajesa o6ojetta jegmbersa 
mory ce mecro HZABOjITH y 06nHxy go6p0 o6pa3osatunt xpmcrana c ogpeheintm Tamptama Torubetba. 
llwrepecaHrHo je ga ce 11213S2  (cynpomo H2P03) npH crsapamy HAMM court noHanta xao T p o-

6a 3Ha ICHCe.BHHa. 

Behtma OBUX COBH je HepacrsopHa y sogn, a pacrsopHe •(conn Na, K H cn.) Bona Hoare-
nem pa3nance sagsajajyhH cymnopsogomx H rpagehH nponasoge cyncrwryttnje cymnopa mice-
cnuncom y 11H3y, HanpHmep r Na3PS4, Na2PS30, Na2PS202, Na3PSO3, Na3PO4. CBH cy mrrepme 

AHjapHH mnaHorm rora HH3a no3HaTH H y msperom cratby. 0,11 OKCHCy 31 clua ;Ts cbocitiopa KOilf 

axMa onrosapajy A06sses je 6neno-acyr P 401S4  (T•T. 1029 , T.K. 295°). lberosa npocropHa 
crpysTypa ananorHa je crpywrypn P 4010  (cn. 186). 

40) Aejcrsom monarHoclsoaltara Ha josx y pa36nanceHoj COHOj stwelnam morY Pom ce no-

6Hjy COM4 aUtia40640460pHe mice/ante (14V 2S206), xoje c3i no csojoj crpywrypn aHanorne nep-
clsoaltopHoj. C.no6ortua wacenHka ce crsapa petuarnjom gsory6e tomeHe cpaamepHo Teunco pa-
crsopHor K2H2P2S206  ca HC104 . OHa je nom= camo y pacTsopy H rwicrojana je canto y Faicenoj 
cpenims, a ne'crsom Baum 6ase pastime ce npH =limy nocroje H 2S, CYHHOP H oArOoaPajAll. 

itioccinT. 
41). 3arpesiubem no Torubetba no6po itsmeinase cmenie NaHSO4  H Na2HPO4  crsapa ce 

HaTpsjymosa co memoswre impocynctiocitoccliopne isicemme (H 2PS07), =raja crpysTypa of rosapa 

d'opmyns HOS02--0—P0(OH2). Osa co ce tio6po pacTsapa a y, padmopy je noc-ra nocrojasa• 
Peasimjom nsory6e Hamme no6Tisesa je Taxohe co 6apxjyma Ba s(PS07)2  • 2H20. Y lawenoj 

cpenims H3PS07  6p3o ce xxgponnnyje no H2SO4  x H2PO4 . 

42) 11o3Harm cy mHoro6pojHu npon3sortm 3ameHe xxnpowcHnHtnc rpyna sort icHceoffinnurx 
xHcennwa clsootopa ammo rpynom (— NH 2) }um Hmmo-rpynom (= NH). Haripmmep, go6s-

jese cy ammgo tp o cep opHe. xHcentine — NH 2P0(OH)2  H (NH2)2P0(OH); 	cy 6e3- 

6ojse EpticranHe maTepHje x RaK0 ce pacTsapajy y sox'. Hpsa oA OBIDE strews= je .gpo6a3Ha 

q0K Apyra mosce ga 6yge max nero6a3Ha (Ha pawls 3aMeHe =Taman He CaMO B0AOHHK3 HHAPHH-

cHna Ho H =MO rpyne). 3a o6e ose KHcenwse sajKapawrepsernmxsje cy faux  ose Temso pasrsop- 

ie 	conic 
43) IlpocropHa crpywrypa ttanoreHnga PX 3  ogroaapa xpoyrnacrcij mrpammgH ca aTomom 

P Ha spxy. Hexa'criojcrsa.osnx scanorennga gala cy y cnegehoj Ta6inntat (nonapHocr je (5/Weber's 
y pacrsopmma): 
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Cn. 188. Crpyxrypa 
monexyna PC1, 

304 	 IX. Harm *yea fiepuoaum cuciiicita 

MaTepxja 
TonnoTa 
coapakba 

(xajow  4) 

CTPYKTYPHR 
110Xia4H 

Try 
''' )KIIMI  
mama 

(A) 
HoA 06 1PIRHM 

yenomma 

Temnep aypa 

( 
d (PX) I 	a 

TOILIbelba ICmyYBH,a 

PF3  
PC4 
PBr, 
PJ, 

77 
45 
11 

1,55 
2,04 
2,23 
2,52 

0
 0

 0
 

3
8
8
  40  

O
s 

0,23 
cr,12 
0A0  

6e3. rac 
6e3. Temfocr 
6e3 . Te‘moc-r 

opsemt xpxcramx 

—152 0 
..... 940 

— 40° 

 + 61°  

--101 o 
+ 750 

173°  

rlomaTH cy Taxote H mefuosurx xanoreinfAu Tima .PX 3. Hanpmep, 6es6ojsa PFsCl (T.T. 
—165° , T.K. —47°). Boja paaname cBa oaa jeAmbefba, rpa,geltH ,oArosapajytte xanoreHosoAo-
mum H (1)octopacTy KHceJUIHy. 

44) OA xanorefowa' PX, AepfmaT joAUje Henoutar. crooctifoOnefrrafbnyopHA je 6e36ojaif 
rac (T.T. —94°, T.K. —85°). cDoozpop newraxnoppw cy6nstmxtue Ha 159°, rietrra6posurx (T.T. 
106°) HO3HaT je y Asa o6ninca: upsemt H cuerno-ncyTH. 

Y napHom cralby OBH xanoreHHAH Hmajy crpywrypy Tuna TpnroHanHe 6HimpasutAe. CTpyx-
rypa PF, je cxxelpirma Ed(PF) = 1,57 Al, Aox je ROA PC15  Aosexne xe4)opmxcaxa: rpm xnopa 

Hana3e ce 6Jume (boo:Dopy Hero xpyra Asa (c.x. 188): Peuirnat 
xpncramor.PC1, cacrojx ce HI join [PC14]+ H amucran-
Nor PBr5  — 113 jona [Rid+. II Br, OTCTOjalbe e.atpa P-Cl KoA 
joxa [PC10+ [PCl e]-  N3ROCH 1,98 A omt. 2,9 l 6 A. limn OA 161131 
H/13 &Taw Terpappa, Apyra — oxraenpa ,c cbOccloopom y tteiripy. 

OcHM jewubewa c nojeninnua xanoreHom nomain cy m e 
OsiTH Xanoremtpu -  PX,, HanpHMep PF„C.1, H PF„Br 2 . 110CTCV, 

 jaHOCT OBaKBHX MeMOHNTWIC xanoremwa 06Hquo je Magla Hero HOP-
MaJIHMC H npft larpesamy OHH npenase y obe nocnewbe HanpHMep, 
no cxema: 3PF,C4 = 3PF, PC1,. 3a -  °sal npena3 ffeamconHa 
je TeMnepaTypa on 200° , Acu y carfajy PF,Br, off HAe sett Ha + 15° . 

45) 3a cse xanoremwe clvalfopa RapaxTepHcrwma je jaw) 
H3paweHa Tennefuntja xa peaxgxjama anHqHj .e. Kao 
npHMep ose nojane stome Aa nocnywu famicajewabasuse sell 3aCH• 
hewed xanoremtAxma, Aonyucxxx monexyna xanoreHa. HanpHMep, 
nonaxelw on PC4 H Br, Ao6HseHo je jertinbefbe' cacrasa PC1 5Br50 . 
Ha HCTH Hamm y CHCTMY PCI,—Br, crsapajy ce ABS xnopo6po-

mum: HapaHnacro-npseH PCI,Br, Kola ce . Tomt Ha 38°  H ApseH Kao BHUilba PC1213142 xojff ce TOIIH Ha 25° . 
OA Apyrux jeAmbefba osora Tuna noxuaTH cy PC1, • 5NH,, PC1 5  • 8NH,, PBr5  • 9NH„ 

PC15  N,04 , 2PC1, • SeC14, PC1, MoC1, wrA. 
Helm on HAM (HanpHMep PC4 5Ni-10 mory Aa nocroje camo Ha HHCICHM Temneparypama 

AoR cy xpyrx seoma nocrojaHH. Hanpumep PC15  • 8NH, pawname ce Tex Ha 175° . 
46) 3:(ox ce 0311 OBH HP0H3BOBH 11pHCajeAHHABatba =loran= 43040pa OHM sum maim 

naxo paanawy BOBOM, coins xostnnexcHe xexca0AyopoilocOopue mcenme (HPF,) HantmaHajy 
max H nyrowajHo H.Tbriame y anxamjama H paanamy ce camo jaxxst mcemtHama. One story Aa ce 
Ao6Hjy HanpHMep ,rfejersom BrF, Ha onrosapajyhe merfulfocctere. Calla HPF, cTsapa ce nopeA 
we APYre (1171Y0PO4.)occtoopHe mceninie — H, [PO,F] H H [PO,F,] — yuomeibem P,O, y 	HF sum rip! aarpesaiby P,O, ca NH,F xo 135° . Moao- H AH4u1Y0Pockoctivlaffa Harceinma no6mBeHe 

cy H y cno6onHom cran.y. To cy 6e36ojne Temorni Koje ,ce nejc-rHom Hone xnaponmayjy (no 
H3PO4  H HF) HecpambeHo mime Hero HPF, Koji* je1103HaTa camo y pacrsowtma. Cse Tpx mice-
muse cy niffuntxmo jaxe, jep H.Hxose corm c a1CTHBHHM meow:nut noxasyjy Herpanify peuawjy. 
Coin H[PO,F,] H HPF, y norneAy pacrsopnapocru c.nwme cy ,connma HC10,, a jeninbaba 
H2 [P03F] — comma. H2SO4 . Ho HeKHM nocpenno Ao6Hjeumm noAaAnsta HPF, Tpe6a As je jags 
xHcennHa, Hero max HC10,. 

47) Kao nocnegmta HexacHlteuocrx PC1, mowe ce cmarpwra fbercnut oxcHommia Immo-HHKOM H3 Balmy= Ao POC4 (T.T. 1 °, T.K. 107°). non  06HMHHM ycnoffluaa, 	petuautja 	Heo- 
6HRHO cnopo, amt ce mome 3HaTHo y6p3aTH, ce mceomm aamem 030110512  HIM axo ce nposorst 
y npHcycrBy aarpejaHor xaranwsaTopa (nnaTzmcxor npfor). Jous eHegrumutje, c excnnomjost 
nocraje non o6frinutm ycnOBHMa raCOBHT POF, (T.T. —39°2 T.K. —40 ), axo je peaKIIHjH .Turr npBH Hmnync, npontrunaiyhll enempHmy Hapmgy Kpoa craftily PF, H 0,, ctioctiop oRcH6po-
max POBr, (T.T. 55 , T.K. 193°) aHanoraH clfoc4fop oxcluiropHAy, PeRaTHHHO je. HellOCTOjaH H 
nocreneHo ce pasnauce AejcTsom csernocrx. OArosapajyttu joAHA je.HenosHaT. OA mernosannt 
oxows.norefmna Haj3£1HHAL7bHBHjH je POFC1Br (x.H. 809). 

•_ 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



3a /406/48/5:4 410C410POKCHXHOPItaa 3TOAHO je HCKOPEICTHTH AeiCTESO PC15 IS P2O5 . no pe-
aHltHjH: 3PC15 + P2O5  = 5P0C12. Y HxAycrpHocnm pasmepama POC13  MMHG ga ce Ao6Hje 
=jai:tom crdeme CO u Cl, H8 Ca2(PO4)2  Ha 340° , MK gejcrsom xnopa na cmenry Cas(PO4)2  C 
yrzem Ha 750° . Cmouso ,xanoreHHAHma oxcHxyropHg 4)oc4popa ce ognmcyje jams Hspamenom 
cHnOHounly Ica perumujama agmunje. 

48) OA cymnopsmx jegmbema pasmorpenor Tuna norg PSCI, (TA.: -460, T.R. -1-125°). 

1103BaTH C7 PSBI3 (T.T. 37° , T.H. 206.) H PSF2  (T.T. —141 , T.K. —57°). Onaj nocAegum je 311- 

HHALII.HB y Tome IUTO je camosanamns Ha Hasgyxy. Ao6HjeH je raxote PSFC1Br (r.x. 98 °). 
49) Hop= go caja  ripoynemtx xanoremiga rboccpopa HO3HaTH cy jom H xnopHA H jogus 

nonrre cbopmyne P2X4. lips° on OBHX jemabeiba (P,C14) nocraje gejcrsom Timor enexrpmmor 
npauabeza na cinemy naps PC4 c sogommom. To je 6e36ojHa Tennocr (T.T. 	 180°), 
xoja ce nonaxo pasname ink no 061MBHM ycnomma. Ogrosapajykm jog P&L) rPaAn HaPall-
nacre xpHcrane, nojn ce Tone Ha 125°  (c paanarmbem). 

50) 3arpesmbem moue PCI, c amonsjyrurnopngom (non ripm-Hcicom) no peammiu 
nNH4C1 nPC15  = 4nHC1 (NPC1,)n crsapa ce cinema 0ocyfmanTipunxAopuda, 113 xoje ce 
cl)passmoHom gecrunauHjom, mory g46wm nojeguHanHa jegmbeiba °Bora Tuna. tinanomi pega 
ca n=3-6 cy xpucranne marepHje (T.T. 114 °  ogn. 124, oAH. 41, ogH. 91°) a (M302)7 — Tenn= 
(T.T. —18°). CHH cboc(1)murrpmucnopHAH cy 6es6ojim, HepacmopHH y soAH, aim ce go6po PaCTBa-

pajy y opraHamm pacrsapatmma. 3arpesamem og 250-350°  otm ce nonumepHury rpagehH npo-
spanHe enacripme mace, xoje cy HepacrsopHe y Heyrpammm pacrsapalmma, aim xoje jam) 6y6pe 
y 6eH3ony. Hanporns, sarpesame °mix macs („HeopraHcHor 'Hamm") HsHag 350°  gortunu 
go imixose genonnmepHsaunje. 

Crpywrypa Hajnpoc-rHjer tiocctomurrpsnxnopHga ogrosapa mecromnaHom upereHy KOH 
Kora cy HaHsmemputo nopetamf aTOMH N x rpyne PCl 2  [d(NP) = d(PC1) = 1,97A). 
AHanorHy npereHacry cTpylcrypy Hmajy =mem H OCT8HH nnaHoHH Hasa. IlomudepHsaintia 410- 
cottonwrpHnxnopkga sesaaa je sepoHarno ca pacmgmbem npereHa H Crsapar.eM gyranraur 
HH30Ba. 

C xesmcxe crpaHe ot000rlsonurpHmcnopHA ce munucyje nocrojaHomhy npena =jam Hoge, 
KHCaTHIlla H 6a3a. OBO je ycnosmeHo, Hsrnega,npe csera THEM urro ce OHH He xsace Hogom. Y 
erapcnom pacrHopy gejcrsom Boxte nocreneHo ce samemyje xnop xunPolcol-mili* TPVIalaa, a 
gejcrsom astomijaxa — ammorpyriama. IlosHara cy (arm Ammo cna6Hje upoynella) Hexa jemi-
melba 6poMa H joga Ho* Hama ogrosapajy. OA lb= (NPBrs) je 6e36ojHa xpuerairsa marepnia 
(T.T. 190°), a clmyopoxnopHAH CaCTaBa P4N4C12P6 (T.T. —12°, T.K. 106°) H PACI5P5 (T.T. -25", 

T.K. 130°) — cy 6e360jHe TCRHOCTH. 
51) Kao xpairbH npOH3BOgH ximponnse ItoccDomrrprunuropuun xaga ce sogom ACiCTBYie 

Ha Ramose crapcxe pacrsope crsapajy ce ogrompajylie meg4a0ocg5uAtace immune 	IHNPO 
<OH)]n, lc* cy 1103BaTe 3a nnaHose Bumf ca a = 3-6. Cse cy TO 6e36ojne Rpm-ramie marepHje 
mune unn maibe pacrnopHe y sox'. Ibuxosa crpywrypa je npereHacra ca atummenlitumm rpynama 
NH H PO(OH). 

3a me-rarboalmmcxe mmemme RapaxTepacumna je sameHa canto sogomma nmpoxciumax 
rpyna meranom. Husx y ammujannol cpegmni story 6wrx samemenn cpe6pom H sonogram Hamm 
rpyne. Kao H came pascemure Tauxose cy corm no npaminy 6e36ojHe H pacrsopHe y Hogg. Cno-
6ogHe mwenvme y pacrsopHma ce XHAPOIHITH1Hal pawning npn nemy Ha xpajy nocraje amonHjym-
cboaDar; Hajcra6kurtmjH nnaH imsa je [HNPO(OH)] 5 . 

52) Aejcrsom amomijaxa Ha PC1 5  Ha riosumeHHm remnepoypama crsapa ce 6eo amopc[mn 
npoilssorg CaCTaBa PD41-14  (=mega P(NH)=NH-1 Rojr4 sarpesamem y saxyymy Ha 400°  mome ga 

cc npesege y TaK03BaHli 0ocOam — PN2H(r.j.1s1E--_-' P=--NH). Ono e HAK, 6eo npax., Hepacrso-
pax y sox!, annarmjama H mwenxtrama. 

• 	53) )Kapetbem rboccpama y Haxyymy Ha remneparypa Ham 400 °  AOH8311 go ouenmema 

ammmjaxa y3 o6pa3osame 6es6ojnor urniipuba nerosaneHrHor cboccIropa — P,N,. 
mapeme ncror go remneparype og 700°  H mune Ham Hserosom pacnegamy pa >Kyr 

(Ha 700°) lum upseHo-mpx (npexo 700°) mrrpHA T p o Ban enrnor 4boccDopa (PN) n cno-
6ogaH a30T. 1/13Haa 800°  PN notimbe ca csoje crpane As ce pacuaga Ha enemenre. 06a mrrpHga, 
claoccbopa nocrojaHa cy npema sogH, annearu!jama H KHCCJIHHala°  

nOpeg go cage npoyneHHx nocroju raxotje H mmHg 4boc4impa cacrasa•P4N2, Koji! nocraje 
npn sarpesamy HP0Hyxara peammje Hamby PC4 H renHor ammmjaxa. Pasawarro og P 3N5  H 
PN, osaj 6e36ojaH HurpHA ce cam og ce6e Hans Ha sasgyxy. 143Hag 750 °  OH npinaan y PN. Xu-
Aponusa cna 7-pH awrpHga (Ha sacomm remneparypama nog upwrucHom) mte no cnegehmi 
jerMazumama: 

PN 3H20 = NH,H,PO, 	P2N5  12H20 = 2(NH4)2  HPO, NH,H2PO4  

P4N6  15/40 = 2(NH4)2HP05 NH4H2P0, NH,H,PO, 

Oco6wro ce Talmo xHAponnsyje PN. Kao urro Hama= H3 jegnaimne =mom:3e, P414, je mems-

sum mmHg ncrosaneurnor u woHanemsor ctoccImpa• 	• 

20 . 0non% =Asia 
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54) Kanmyhn POC12  y Tetnnz aMOHHjax Hacraje 6ypHa peataurja no jegmammmm: POCIs  
4N1-12  = 3NH4C1 + PON. OKCUMUIT4Pith cbootopa Hojw nocraje Hpli onoj pealanijH mop-

(1)a8 je 6eo npax, HepacTitopaH Inc y jegnom on o6Htuainc pacmapalla, HeTounan3, Hemcnaprfima 
Henpomembils npu aarpemarby no 750° . Hang ose Temneparype (PON)X  imam ce paaartxce Ha 
P20, tz PN, npu trebly ao nonwHor pa3JIaralba ;lona= Tex sarperumem ma 1000°  no cmaaseHHm 
ITHTHCKOM. 

55) Cnammo a3oTy, (bocci:top walla= y npHpong xpo3 oAperAHH taimnyc npemapama. 
HpH craaparby 3eNumnze mope jegaH geo cboabopa 6mo je 13C38I4 c =Twill/4a, Hp' Remy cy Ao6H-

, join cboccinimm u0111JIM y camas z.zy6ssizx cnojeaa 3eMJbnHe mope. Apyru meo cc jeggmio ca mice-
OHHHOM y P205. °mai amoruplor xmceamme min cc KOM6HHOB80 C OICCHAIllaa MC111.811 CTBap80 
je 3aTHM HH3 mmtepana om Rohm je aehima nopea P20, HAMM yruhymeme H Bpyre KHCCJIC oxemme. 
OBaKBH cl3oCcpaTm HRH memoinnu mamepaum y Amway reonounws enoxaaa nocTememo cy ce 
pasnaranm geicroom moue H yrubeHnnoxcHna, H3asaiajybn AtTIIIMINHO pacTmopeme corns 4mabop- 
He KHCe.81111e. 

OBe cy mopme HrpaTH aamary ynory npn nojama 'majmpocrujax maims oprammsama. 
pa3BHTIIK 6arbxor noxpmaaga neM3bH ,rxomeo je mo H3B./UOICHA COAX 4/040PHFIX KHCCIIIIII8 H3 
3eMme, mpemomelim ax y mommammomame 6enamqemumacre maTepuje, xoje cy campummane cl000topa 

xoje cy ca 6mramom apamom 3aTHM nocHeaane y matmorma.c.xe oprammsme, rue cy ce mommpra-
mane muboj npomemm. YII4HyJIH WHBOTIMCKH 611JBH11 orraTlu xojm map= zboccPopa nocneHajy 
noHoao y seziuby, rue ce nocrezzeHo pacHanajy, rparzelim Ha xpajy cons cDocckopHe zurcennize. 
Ha raj HatIHH oso xppmerbe clooccbopa y nprzponzz mace 68TH H3panceHo apno nporro cymapHom 
cxemom: P 3ehtme P 6enammemmme. 3ehuba, mpema Tome Ao6mje 1108080 OHOJIHHO cboc(1)0Pa, 
KOJIHKO je 6Hno H3 the y3eTO. 110IIITO c pyre crpaHe soma Inipero He3yje one (Ivotwre, xoje 
Boma cxopo He Hcnmpa, canpmaj zpoccpopa Ha nojentnurm nenomma 3emmine Hoapminze, Hp' 
cno6onuom miry nprzpoarnix Hpozzeca, Toxom HpemeHa, rum ce exopo Haman° rib melba, rum ce 
melba camo cacmim Heamarmo. 

EHTHy =mow y ()mom 6mnamcy ymocm umax caeca nenaTHocr wawa. Hamonizmo xao 
nputep npocemne xonnqHHe cboccpopa (zczp P20, Ha wary), xoje xynTypHo &use H313J8111H 83 
whom npH caome pacrezby. 

O3UMa paw Japa =emus I 	Kpommip 	mehepma pens 

3pHO cnaMa 
	Icinvna  Icraeumma 

Hopei' 	Ora6.t1.mma 

2,5 	8,5 2 	I 	1,5 	I 	1,5 	I 	1 	1 

Ycnem mamma neTmme tenor cmera cmaxe routine ce ca mama opuocu omo 10 mnm. T. cboaDopme 
xmcenmme. Holum He mocroje npupopnj msmopm, xoje 6u aerananury mamolommitam jemmbeiba 
430scDopa, TO Ce aboabopna rnan", Rs* ce nocreneHo pasamja, jaarba y 3H8THO ourrpmjem o6nHxy Hero mama. 

§ 6. Ilogrpyna apceHa. KOJIHMIlla enemeHara one Hogrpyne y 3eMJEMHO j 
Kopf cpanmepHo je maga H cmag)yje ce y Him As (1 • 10-4%) — Sb (5 • 10-6%) 
— Bi (2 • 10-6 %). OHH ce perxo' cpehy y egemewrapnom cramy, yr.nasnosi xao 
cyuduu muneparns — peanrap (As4S4), aypHnurmeHT (As2 S3), 
a HT HM O H H T (Sb2 S3) H 6H3MyTHT (Bi2S3). CBa TM enemenra tleCTO 
ce Hanane y pygama gpyrnx sienna, H3 minx ce gory go6Frrx xao CHOpeAmm npo-
n3no,nn. 1  

3a go6xjarbe As, Sb H Bi H3 %MOB= CyJKIMAHME pyga, OBH ce Hpwe Ha 
na3gyx3r, HpH Remy cynclnigH npenane y mom, mOjm ce 3artim pegyHyjy yrmeM. 
Peanunje Kay no jegFcatninama, nanpumep: 

25b252  902  = 251)202  + 6S02  ic Sb203  + 3C = 2Sb + 3C0 

Y cno6ognom cramy enemennt nogrpyne apcena HMajy mera.ann n3rneg 
Accra go6po nponoge Tommy H ezexrpantrreT. AJIH cy spa° xpni H gory ce 
nano cagne-rn y npax. Hajnanamje maxone xoncrairre (nopeg ogronapajyhmx 3a 
330T H (bocci:lop) Aare cy y Ta6annn: 

3pHO 
	 cnama 

8,5 
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§ 6. 17odzpytia apcena 	 307  

EaeHCHT 

1-10g o6wnwm ycnonnma 

Arperamo 
cralbe 
	Boja  

TestnepaTypa 
Torubelba 

(oc)  

TeMnepaTypa Caen. Tem. 
RIbrialba 	y mispcTom 

(°C) 	CTaiby 

N 
P 
As 
Sb 
Bi 

IBC 
tuspcT 

6e36ojaH 
6eo 
CHB 
cpe6pnacT 
upnemacT 

—210°  
440 

814 (36 aul,a) 
631 
271  

	

—196° 	1,03 

	

280° 	1,83 

	

610° 	5,7 

	

1365° 	6,7 

	

1560° 	9,8 

Ha Haagyxy no 06W4HHM ycnonnma Sb ce He melba, a As H Bi naHo ce oucHtunny 

no nonpunum. HH y Hogg, lin y opraHcHnm pacrnapaqHma apcell H merone aHa-
normje He pac-rHapajy ce. Ca mHornm meTaaHma owl naHo najy Jlerype. 2-"  

Y HanoncHom pegy As, Sb H Bi croje n3Mel)y HogoHHHa H 6aHpa. 143 mice-

anHa He Hcrilcuyjy Honolulu, a y pa36.naaceHHm HC1 H H2-604  He pacrHapajy ce. 

PacrHorubHua jenHibema cEa Tpx enemeura Hewn cy oTporma.
11,12 

Hpn 3arpeumby Ha Ha3gyxy As, Sb H Bi caropeBajy n crHapajy oucHge on- 

ctoopmyne E203 . flax° ce cjegmbyjy c xanoremma 11 cygappog. CTHapakbe 
onpebeHux jegmbena omix enemeHaTa c meTamma maibe je HapalcrepHcamo 

Hero IIITO 
je cnyilaj Hon a3oTa 11 cDoccDopa, &Tim cy max no3HaTe Hem aganorHje 

HyrrpHnHma 11 cboccluVigga — apceHmg 14, aHTHMOHHAH 14 6 H 3 m y-

T H Zj 11, Hanpnmep Mg3As 2, Mg3 ,Sb2  H Mg3Bi2 . 
aejcrnom pa36nmeHux HHcenknia Ha °Ha jegmbeiba gory ce Aootrril aHa-

norHje amomjaHy H (boo:luny — apceHnn („apcHH"), aHTHmoamn 

(„c T H 6 1111") 11 6 14 3 M y T H A ("6H3MyTI411") BOAOHHICII, onurre (Dowdy= 

EH3 . PeaugHja Hge no jegHaqHHH, HanpHmep: 

Mg3Sb2  -1- 16HC1 = 3MgCL2 2SbH3  

Kau° cy, max, oBa jeggmetba spa() HenocrojaHa, jaw BAH cna6Hje pacnagathe 

Ha enememe Aeulasa ce Befit y gomenTy nocraHHa H 3HTO ce npaHrkputo oHn punt 

H3) Hajajy y cmenni ca 3HaTHOM KOILWIIIHOM CJI660,1:(HOr BOAOHIllat. OBO Hapoqinm 

Ba)ICH 3a BiH3, Ho* 36or cBoje H3y3eTHe HellOCTOjaHOCTH Ao . 
caga HHje mop° 

4111 
ApCHH H crx6nH cy 6e36ojHH, 

noTceha Ha 6e. n1 sip( (AsH3) mm Ha 
rubeHA H H.Tbytiama gaTe cy 3ajegHo c 

TemnepaTypa Tonn,eiba (°C) 
TemnepaTypa xibriatba (°C) 

H3BaHpenHo OTplaBliH MOM, huipmca KOH 

CyMII0pB0,11011HK (SbH3). IbHX0Be TallKe TO- 

ogrosapajyhmm HpenHocrxma 3a NH3  H PH3 . 

NH3  PH, AsH3  SbH3  

	 —78 —134 —116 —88 
	 —33 — 88 — 62 —17 

PeaHunje anHunje Hoje cy TonHuo HapaH-repHcrfilme 3a amomjax yonurre 
He norroje Hon apcuua H crx6Haa. PaCTB0pJbHBOCr Hancosa y How cpa3gepHo 

Huje Henium (npH6niulmo 1 : 5) no 3anpemmni. Camillo PH3  o6a cy OHM spa° 

jaoa pegyugHoHa cpegcrsa. KaJ ce 3anane Ha Ha3nyxy, AsH3  x SbH3  caropesajy 

crHapajyhH Bony 14 ogroHapajyhe oHcHge. 13-13  

OucHgH As, Sb H Bi ogronapajy onutTOj cloopmynn E203. OHH ce JIHKO 

crBapajy 3arpesaibem enemeHaTa Ha na3gyxy. To cy tispc-re maTepHje 6ene (As2 

 03 H Sb203) ruili wyre (Bi 203) 6oje. Ainufgpng apcenacre xxceninie (As 203) gocTa 

ce go6po pacrnapa y BogH, gm( cy APYra Ana oucHga cHopo HepacruopHa."A l  

XemgcHe oco6HHe oucktuHma onroHapajyhHx xuapcmccuda E(OH)3  Meibajy 

ce y Hu3y As—Sb—Bi Hpno nparomuo. CBH cy oHH aivuDarepHH, Hog 
As(OH)3 BeoMa npeoHna4yje HHceo Hapax-rep, a Hog Sb(OH) 3  mop° 6a3Hm, a 

20 
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308 	 IX. lIeffia opyfia tiepuodiror =Qua 

Ron Bi(OH)3  Rucena (tywamja je H3panceHa .Tonmxo cna6o na ce noanaje canto 
no meanamoj pacrnewbmnocrx meromor xngpoiccmga y jaxmm pacrmopmma jannx 
6a
6930 0n

3a. 
 Ha6H 

 raj Halm falcenn Rapawrep xagpoRcHga E(OH) 3  y-Ha3y As—Sb—Bi . 22  
Apcenaciaa Kucenwia (H3As02) no3HaTa je .canto y, pacrsopy. ICHgpoRafg 

aummoHa (Apromje = aHTHmoHacTa xxcenHH a)' H Bi(OH) 3  jecy 6em, y HogH cRopo .14epacmopm naxymacm TaJI0314, xojH ry6HTRom Hoge naxo 
npena3e y ogrompajyhe ofccHge. 3a o6a enemeirra cy xapaRTepHcrxtunf npogyRTH 

AexHgpan4camix xHgpoRcHga SbO(OH) H BiO(OH). PagmanH, RojH HM ogrompajy Sb0 (a HTHmoHH n) — Bi0 (6 If 3myTH .1) gem yna3e 'Rao TaKBH y cacraH corn H y Hama Hrpajy ynory jegHoHaneHmlfx merana. 
PacrHopeHH geo xxgpoRcHga As if Sb gmocoBall je Hc-ronpemeHo no cxemama: 

E- • +30H' F E(OH)3=•H3EO3 3H• -FE03 11 ' 
;Itogasamem RHcenHHa pacrHopy cBe pamoTence ce nomepajy'yneHo H 'page coax 
c RaTjoHom E•••, gogamom:  Ham 6a3a pamoTeme ce nomepajy ygecno x go6Hjajy 
ce apceHHT H, ogiocHo ,IIHTHMOHHTHCIIHjOHOM 	KifcesafficRa gHcouffjaffifja mome Aa wife 	ogsajame moaeRyna Hog,  no may . H3E03  H• E02 ' + H2O H go6lijajy ce COBH Afetrig-apceffacn RHcentufe (HAsO2) H meulaafrrHmoHacre (HSbO 2) fufcenfule. 06e cy one Hpno cna6e. 23  KaRo ce 6 a 3 H e oco6HHe xHgpoiccuga E(OH) 2  noj -(faffajy y HH3y --Sb—Bi, TO ce y HCTOM TOM IIH3y um:wham H nocrojaHocr COJIH C KaTjOHOM E'• HanpHmep, gepHHaTH Ruceofmtimx micenima ca 	yonnrre Hwy H3gHojeHH y cno6ogHom c-ramy, ca 	.no3HaTH cy canto nojegmfamm npercrafonmg, 

goR je, HanpHmep, 6e36ojim Hawn 6H3myra cacraHa Bi(NO3)3  • 5H20 Hajo6Hq-
HHje jegHmeme oBor enemeHTa. Bona naxo pa3na3Ke pacrHopmama jegHtbeHA 
Sb••• H Bi•••, H3gBajajyhm 6a3He conH. 24-2 5  

IlapananeHo ca cna6meibent Rlicenfix H jallafsem 6a3mix oco6HHa xHapoRcHaa E(OH)3  y HH3y As" —Sb" caa6e Taxo4e H pegyRuzfone rj. yma-
lbyje ce TeagennHja enemeHaTa ga npe4y y jegHmema Hinne'Haneamocm. Apce-
Hacra RHcenHua, if* je jaxo pegyfulHofto cpegcmo y amanifoj cpegmm, y RH-
cenoj ce Beh 3HaTHo Texce oficligmne. AummoHacra xxcenma Infje yonune pe-
gyfufHoHa .maTepHja, maga fbeHa oxcHgagHja y anRanHoj cpegiffm Hge gocra 
naRo. Haj3ag Bi(OH)3  /nonce ga ce oxcfiglime ca ►to y jaxo anRauffoj cpegHlfH H nomohy Hajjatifix oxcHgagHoHnx cpegcraHa. 26  

1311IIIH OKCHM As H Sb 	auxuapud apcenoee Kucenwie (As 202) H auxudpud aninumouoee mice/tune (Sb 205) — He nocrajy HenocpegHHm gejcrsom fatceoffmca 
Ha enemefrre. OHH ce mory go6frrH onpeanum 3arpeBaH,eM 

BAUM/311X xpkapoRcHga, RojH nocrajy oRcHgagnjom enemorrapHor As /I Sb jaxo a3oTHom falcenmom. 
AP0cHapHg apceHoffe xxcenme je 6ena craxnacra maca, Roja ce pacrunmyje Ha 
Ha3gyxy. )1(yhxacrH npax affxmlpfiga affmmoHose faicenme 

Mania ce pacmapa y BO H. 
Apceuoea KuceAwia (H,As04) Roja ogrompa As205  monce ce go6HTH no • PeaRligi14: 

3As 5HNO3  2H20 = 31-13As04  5NO 
OHa ce Haim pacmapa y HogH if no jailHHH je npH6.innfcHo jegifaxa 4aoccbop-H0j. Ca Sb205  ogpebeffm XHApaTIBI o6lrnnH HHcy icapaffTepiicrwmf H 6enli amop4)- HH Tanor xSb205  • yH2O, 3aHrfcHo og ycnosa H3gBajtima, npliMerHo mema 

CEO j cacras. Y HogH ce mop° He pacmapa. Kucene oco6HHe.airmmoHOHe Racemme gocra cy cna6o H3panfeue. 
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§ 6. lloozpytia apex= 

Com apceHoHe xucenme (a pc e H a T H) no criojklm oco6Hriama jaxo ncrr-
cehajy Ha ogrompajyhe cbootaTe. 143Hoge ce yrnaHHom Og opT0- mgpaTa 
(113As04). Conn airrnmoHoHe xxcemHe (a HTHmoHaT H3Hoge ce, no ripe-
BHily H3 xexcaxuapoircu -axiiimumwee mcenme — H[Sb(OH) J, lc* ogrompa 
ximpamcaHom duellia-o6nmy HSbO 3  3H20. CJIIVIHO cpocitaTHma, apcerram H 
aHTHmoHaTH no nparerny cy 6e36ojHH H Talmo ce pacrHapajy y omit . 2.-28 

,Ijejcmom mem jamx oxcHgamornix cpegcrarta (C12  H cn.) Ha 6H3MyroB 
main, pa3MyheH y KoHneHTporiaxm NaOH x KOH nocrajy Her azrHopHa je,1111- 
!baba BeTOBaJ1eHTHOT 6H3MyTa, 06ojeHa og wyTo-mpxe go .Thy6xtracTe 6oje. HAMM 
cacras je mune HJIH marbe 6nx3arc cl)opmynama NaBiO3  H KBiO3 . OBIS 6 H 3- 

y - 	Cy H3HaxpegHo jam oxcHganHoHa epegcTsa. Taxo y xircenoj cpemm 
om num ORCHJAH111y gBOBaJleHTHH maHrax ,go cegmoHaireHTHor. 29  

OxcHgairHoHo-perryxmoHa aKTHBHOCT enemenaTa nogrpyne apcexa, y 
xaparcrepticrwrHom 3a 1131131 TposaaeHTHom H neToBaneHTHcm Crarby, moxce 614TH 
H3paweHa cnegehom cxemom: 

As" 	Sbm 	 Asv 	Sbv 	Biv 
4- 	  
ilojagaibe pegyugnomix oco6mHa 	nojaximbe - wcomaugmaix oco6mia 

OxcHgarrHoHe oco6HHe apceHoHe H ariTHmoHose RHcenHHe npHmeTHo ce Hcnoma-
Hajy came y xxcenoj cpegHHH, npH gemy npHa nog gaTm ycnornima margin= 
HJ go J"2, gpyra — =rex HC1 go C12 . ,TtepliHaTH neToBaneHTHor 6H3MyTa °Kar-
i:wine He camo y rercenoj, Hero x y anicanHoj cpegmH. 

OxcHmma ogroHapajAH cyng5uOu As, Sb H Bi mory ce go6HTH Kam Heno-
cpegmm gejcrHom cymnopa Ha one enememe ripe 3arpeHarby, Taxo H nvTem mo-
ry6e H3meHe y pacrHopHma. CysHm nyTem go6HjeHH (a Taxoe H npnporrm) 
Bi2 S2  H Sb2 S3 jecy cHHo-HpHe xpHcTaarre maTepHje. 143 pacTsopa, Big Ss HARM:Oa 

ce y o6inncy mpxo-HpHor Tanora, Sb 2 S3  H Sb2 S 5  — y o6nHxy HapaHvacro-HpBeHor, 
a As2S3 H AS2  S5 — oTHopexo-xcyTor npaxa. CBM 1106pOjaHH cyncl)Hgx HepacTsopm 
cy y BOXIX H y pa36naxcemm rarcemmama (xoje Hricy y HCTO Hpeme H oxamamoHa 
cpegcrsa). CynclogH apceHa cy HepacrHopHH TarccOe H y xonnemposaHoj 
HC1. 8°-31  

C xemHcxe crpaHe cyncluvrx As, Sb 11 Bi noxa3yjy HenHxo cpogcmo c OMR-
=via HCfIIX 113X enemeHaTa. Kao InTO OKCI4J111 As H Sb Rpm peamirjH c anicanytjama 
gajy COM mceame H3E03  rum H3E04, CniviHO Tome 11 11,11X0BH cynclogn rpage 
c pacrHopmtimm cynclmgma CORM ogroHapajyhrix inumuceAuna (Tj. xxcenma, 
y xojHma je xHceoxxx 3amemen cymnopom), Hanpmep, 
no pearanrjama 

3(NH4)2S As2 S3  = 2(NH4)3AsS3 H 3(NH4)2S A5 2 S 5  = 2(NH4)3AsS4 

HoTriyHo Hcre Tom Tege npouec y cnyuajy cyntoga aHmmona. HanpoTm, Bi2 S3 
 c pacrHopammrm cynclmmma He pearyje. OBaj cynclorg ce, npema Tome norm= 

aHanorHo y anka.gHjama cna6o paCTB0pHOM OKCHgy (B1203). 

Conn THoapcerracTe (H3AsS2), THoapceHoHe (H3AsS4) H 
ogroHapajyhllx THOKHCeJIMHEI aHTHmoHa gocTa cy nocrojaHe Harm y c.no6ogHom 
army, Taco H y pacraopy. One cy no npasmay o6ojeHe myTo Hnwr HpseHo. Conti 

Na,. K H NH4  naxo ce pacmapajy, Hehma ocramx — Term°. T H o a p e e-
H H T H H THO a.p ceHaTH HeKIIX meTana npmerbyjy ce y 6op6H worm 
nomonpxspegmx ruTeToirma. 

CynpoTHo cHojim comma cno6ome THomcenme cy HenocrojaHe H naxo ce 
pa3naxcy Ha ogrorsapajyhm cyntim H cymnopHogomic, no cxemama: 

2143AsSI  = As2 S3  + 3H2 S 	11 	2H3AsS4 = AS2S5 	3H2S 
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310 	 IX. Hata  zpyua siepuoafwe wale= 

3aTo ce aancemartalbem pacrBopa Tmocona zamajajy oxtroaapajyttx cynclaw oghtax 
xao Tanor. CTBapame x pamarame THojemmem 0131IX unman WMajy SMIRK 
mama; 3a 1C133.11HT3THBHy xemucxy anvil:3y. 22  

Xanounuast As, Sb x Bi HMO nocTajy npH HenocpegHom mebyco6Hom Hej-
crHy enemeHaTa. 3a HapaRrepucTnxy penaTHHHor , wreHmera Tom pealanije 
H3HOCHMO TOIU10Te CTBlipalba COJU! TposaneHTHor HIITHOM0112: 

Co 	  SbF3  SbC13  SbBr3  SbJ5  
Tonncrra cruapaiba (man/.won) , 	 217 	91 	59 	23 

llpocTopHe crpynType xanoretfinka EX3  ogronapajy TpompaHoj nnpahuntu 
c aTOMOM E Ha Hpxy. OHM Cy no3HaTH 3a cBe xanoreHHge H cse nocmarpme ene-
meHTe, Hon cy oA npeTcramma Tina EX 5  g0611jeHil canto AsF 5, SbF5, BiF5, ASC15 

SbC15. 

IlpaxTmnio ce cpehemo mop° HCHThytIFIBO c jewnbeHmma Tuna EC13 . 110.4 
06HtIHHM ycnomma AsC13  je 6e36ojHa TellHOCT, SbC13  M BiC13 — 6e360j1III  xpi- 
cTanH. CBa TpH xnopma ce Ho6po pacTBapajy y BOAH, ain3 AejCTHOM HCTe non- 
HpraHajy ce jaxoj xnaponn3H. C x.nopnwma Heim jemosaneHTHFnc mem= OHM 
mory Aa rpaHe xomnnexcHa jemmen.a Tuna M[EC1 4], Mg[EC15] H Ms EEC161 33- 48  

Ample 

1) Jegmbeiba As, Sb n Bi 6ium cy nosnara join crapum Ernnhamusa. Hommi.ame eneme-
ura apcena cpehemo self y gemima An6epra Marnyca 1260 rou., a enemenrapim Sb n Bi 6intu 
cy nomarn y Eupora' y XVI limy. H.urepecaurno je na  cy npn pacnonasaiby crapor Baminona 
6ane nabene nocyge on airrimmia Roje cy 6nne nanitmene 3000 rou. ripe name epe. 

2) 3arpenamem (y orcycruy sasuyxa) As cy6miminue Cr. cy6n. 6100). rycama nap Hewn 
800°  ogrouapa tflopmymi Aso  }OHM 170Q°  — Ass. Y napnom CTalibY KO Sb H Bi no 2000 nocrojg 
parmarema no wary E, 7,--• 2E3 -4-2. 4E, a }man one remneparype nocroje camo itunceromina 
monexyan. 

Enepinja nsammjanHje (ma.elmon) ABOaTOSIMU Monagna y Hun IN15(170)—P2(128)— 
—As2 (99)—Sb2 (72)—Bi2 (45) nocrymso ce cmakbyje. Kao H non xanorena (VII § 4) H enemenara 
perm 0—Te (VIII. § 4 non. 5), nest =maw aroma yrommo tame cria6m yxoninco parry immose 
immensnje. 

3) CJIHHHO cboccbopy apcen mono na HocrojH y liCKOJMICO anoTponmaix o6ninca, on Roam 
96kinaii cueu je Hajnocrojamini. Bpno 6p3mrs xnabeibem napa As uo6nja ce MyTH apcen cnei. 
TM. 2,0 HOjkl ce xocTa )2( o 6 p 0 pacrnapa Y YmeHMKTA4111.13Y (ono 8% Ha 20°) n itpu ynapaumby 
raimor pacmopa cruapajy ce myrn xpncrami. %emu monexyrsma rencima ourouapa cpopmymi 
Aso . Ha sasiwxy myrn apcen nano ce oxananne, a uejcisom cuernocrn spa° 6p3o ripen= y 
Cass o6mHc. AecnHnminjom As y CTP5111 HOMER= =Balm CC amopiinm u p H H apceH crieg. 
Tem. 4,7. OH ce Ha Hannyxy He . oHowsnuei aim Ha 285°  men= y o6iinan o6nnx. 

4) Enemeirrapmi apcen ce nenocpenuo ynorpe6rbaua yrnamiom xao AogaTmc (0,5%) °nosy 
npii tops= cagme. OBaj Ao,rAaTax Hoseliasa THpHoliy merit= H naje Ay moco6HocT, na ce xna4e-
usem Ha sannyxy crime y Hum 	npamrnnor SIOHTaCLOT odmixa. 

Jeumbeiba apceila ynorpe6masajy ce y memanum, npa npepaun Home x Rpsxa, y 4m6pm-
xaniijn craxna, nottgenana HTR. HajBaacmija o6nacr y icojoj ce mia HCHOpHIHIIYiY 3  HLWK je n o-
monp H upeu a, me paxim AepHsanir As cnyme xao maim cpericrub y 6op6u nporns 
urreronnua xyzrypnor 6nma. Cuercxa nponsnomba As 143110CHRa je 1940 ron. 48 =Th. O. 
(6e3 CCCP), 

5) IIIro ce nine anorponcxim mons4nommija autZumou je seoMa cmiaau apcmiy. 'heron 
myrn 06J1HK maw ce pacraapa y yrmenuncYntenar; mome ga ce gO6nje oiccmgagajom SW-4 
030HH3OBLIBHM HHCeOHHKOM na —90". H3ung.0Ele remneparype ox npenami y npun airriimon 
cnen. rem. 5,3, xoju mono na  ce go6nje 6p3om xonuenasalijom napa Sb. UpHH 06JIHIC sell npn 
cna6om sarpesamy nano npenaan y o6nnaii c H B 	Enewrponusom conom xiicennuom mum- 
cerbenor pacraopa SbC1„ Ha xaroun ce nnimaja no warnegy cminua rpactery amoptma maca 
trim. rem. 5,8, xoja yseic cagpoini y caome cacrany ammo Haman/me xnopa. Tpethem mome ua 
ce masone Eberio ersorepsino pacnagame c excnnoarijom Rojo, je npahena nximajamem 6enora giant. 
Henocrojanocr °nor „excnnomumor mamma" BC3aHa je larneux c jenHospemouttm HiStcycrHom 
cTpyHTyputoc enemeHaTa a merana.(aroma Sb) H corns (joss SbC12+, SbC1 2÷ n Cl"). 
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g 6. 17odopytia apceHa 	 311 

. 6). Ammusom je jeAam OA mast= cacvojama mei= mama= nerypa (THnorpatlxnat meTan, 
nerypa 3a AelKIMITa WA.). OH ce ynoTPe6masa T31101)C H 311. impttAy 'mammal= mma. ,lioAar-

' Rom Belt 1% Sb ()nosy ammo ce nosehasa TspAoha °Bora, urro ce HcRopmarhyje npm impaam 
0.110BIIHX 

ueao 'rm. Jemnibma awnimoma ynoTpe6masajy ce y 4 a6pmxaumj0 ryMe, crams, 6oja, 
Roolama RTA. rommimpa csercHa npom3soMba Sb H3HOCK1111 je Ao pan oio 502111.1b. T. 6e3 (CCCP). 

7) Hopeg o6mmitOr o6amica, 3a 6u3myt.T4 je noA. micolcom am:mamma , (Ao 100 X1 1,1b. asT4) 

ycramombe.mo Aa nocroje jour 5 monAmmunija• Aeranato Ome imCy 3acaAa nporzeme. Taxobe 
je 6m.no yxa3aHo Ha moryhmocr no6mjan.a (3arpesammm merana Ao 
110°  y 70%-mom pacnsopy HC104) „eiccrummumor" 6m3myra, ama- !WI 
norHo oprosapajyhem o6macy affrmmoma. 

06mgam 06JIHK 6m3myra HMS Heim 3ampubmse oco6mme. Kao 
urro ce BmAm H3 CJ1. 189, enexrponposommalocr meranmora 6m3myra 	475 
3asmcm ml Temneparype Ha seoma xapaHrepmcnniam natant, 6p3o ce 
melba y momewry ronmeiba. 3anpeauma 6m3myra ce npm Tonmemsy 
npmmeTmo c m a m y j e, urro crojm y cympormocrm ca oco6mm- 	0.50 
ma rorono CBHX npyrmx marepmja. 

Y3pox one amomasmje mome ce H3rneAa o6jacmirm Ha 
ocHosy pe3yarara npornomma marmermix 0c06mia 6m3myra H crpyx- 	025 

Apyrmx aroma, OA Ho= cy my rpm 6mma oA Apyra rpm (d je jeAmaxo Cn. 189. Hpomema MI- 

0 200 400 600° 
Type iberomm xpmcrana. Y Rama je csama ATOM Bi oRpyyRem ca mecr 

3,10 oAm. 3,47A). • Pesyararm nporianan,a marmermix cnojcmsa ro- ronapajyhe enomporipo-
mope 3aro, Aa y Rpmcrany 6H3myra nocroje Be3e HosaneHrHor Hapax- BOATbRBOCTI1 Bi ca Tem- 
Tepa, Aox mt y Telmom Hema. Aocra. mo6pa enexrponponommmocr 	neparypom 
tisperor . 6m3myra yHa3yje Taxobe il Ha npmcycnso merantaix Be3a y 
Rpmcrany. rIpmpoAmo je nommmumm, Aa je CBaKH arom 6m3myra 
Be3aH C 6mnimm no HonaneHrHom rimy, a c yAMbeHmjmm — no meranHom. Hcrompestemo apm-
cycrno p a 3 1111X 

se3a He Ao maxcHmaany rycrimy naxonama y msperom craiby. 
Hanporno, npm Tommy Rpmcrana xosanewme Be3e npena3e y meTanHe m rano naxoname 
nocraje storyhmm. YcneA Tora ce Ao6mja npMMeTHO cmaimmatbe 3anpeMnne npm Tonmewyl 

8) Homo ce sampemmma meranmor 6m3myra npm Tonmewy cmawyje moryhe je comexmmaTm, 
Aa he ce nomehawem cnozwer npirrmcma y maTom cnymajy Cmusirrm Tama Toxubewa. Hanporns 
Ron maTepmje moje ce „mopmaamo" nonamajy Tatum Tonwewa npm nonehawy cmonAber ripmrmam 
Tpe6a j:ta ce nosmcm. Cmum 190 npercrawba Hapairrep opronapajyhmx Rpm= 3a rpm paamsurra 

cnymaja. 113 mum ce mum Aa no" 'Tao 31111THHM npomexama cnonsmer upirmcRa TeMneparypa 

Tonnmma mowe no Hamm (cnyiaj CC14) Aa 6yAe nomepexa Bpno jam) nom wercima m a n a 

mone6awa npairrwmmo ne yrmmy ma TemnepaTypy Tonibelba. 

9) SMamyr cnymai yrnammom sa cupamibame pasnmturrmx -nerypa ojmma o o6mmno naje 

n a x y T o n n. 0 B o c T. One nerype cy mamme .  sa apmarype nporms n 
m

om pa, clirmanne ana-
paType mg. Jeambema 6H3myra ynorpe6manajy ce yrnanHom y memiumm, Ho3mermum H cramnap-
cal. roAmmba cneraca npommsomba Bi Immocmna je y npeApanimm rommama oxo 500 fii. 

10) Hajnaxme Torumme merype cacroje ce 061111H0 H3 Bi, Pb, Sn m Cd y mojmma upeonna- 
bYje 6H3myr. TeMneparypa Immonor Torobetha 3amwm OA cacrana. Tax° nerypa 50% Bi ca 25% 

Pb 12,5% Sn m 12,5% Cd Tom" ce Ha '60,5'; nerypa 50% Bi 

.100° 

	

	
ca 27% Pb, 13% Sn I" 10% Cd — ma 70°  wrA. KarRaA ce upm- 
metbyjy m nano Tommie nerype 6e3 HaAmmjyma am ce on 3asse- 

?S0 

	

	
m,yje Ransom. Hanpmmep, nerypa 50% Bi ca 30% Pb y 20% Sn 
Tom' ce Ha 92° , nerypa 14% Bi ca 7% Pb, 7% Sn 0 72% Hg — 

200 	 Ha 45° . Jlerypa 20% Bi ca 80% Hg Ao6po npmjama y3 cranno it 

f50 	
nomeHaA ce npmmobyje 3a „nocpe6pRnamm" craRnemmx no:fp- 
=Ha. 3a cnajatbe craxna c meranom sroAmo je nocnyHarrm ce 

100 

	

	
nerypom cacrana 50% Pb, 37,5% Bi 14 12,5% Sn. Jlerypa 57% 

Pb ca 29% Bi R 14% Hg nano ce TOH14 npm Tpaby. 

	

SO 	
11) Jana cymnopma mmenmma 3arpenaibem npenomi apceo 

y As20„ a aHTHMOH 14 61I3MyT — y cyndmrre E2(SO4)3 . Jams a3OTHa 

	

0 	 "(meat= oxcimm.ue apcem 14 mummom Ao mmemme H3E04. Bk13- 

-50  bunafia ermocwepe 	m yr ce pacrBapa y pa36naweRoj a3oTHoj micemmm npena3ehm y 

2 4 6 6 o 	Bi(NO3)3, Am( jaxa xmcenmia ra nactumpa. Pacrnopm 6a3a calm 
no ce6m Ha one enemarre He Jlejc-rayjy, am" y npmcycrny mimeo- 

Cn. 190. KapaRrepmcrmtum lama =rano ce pacTmapajy As 14 Sb. 
cnyttajenm Rpm= Torubetha 	12) Mane Honmtimme apcema camaRce am WIlbOT1416CKH II 

6HJBHH oprammmm. Bpno mane ROJI14111He OBOT enemerra CTI4MY-

nmpajy WHBOTHe nposece, gox je OH y nehmm Hompumama neoma oTpomam. Taro met 0,1 zp 

As203  cmprma je now sa momexa. Jaxo Tpomawe apcemom me nojanwyje ce ()Amax nocne ymotuetba 
orposa. 0Ho je npahemo nojanom 6onona y cromaxy, nonpahmem H mommom. Kao cpeAcrEt). 
npse nomohm moje ce o6mtmo npmmerbyje, jecre anyHe npannsex Ao6po pa3myhem MgO y pa- 
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312 	 IX. Ilega epyiia &podium maim 

critopy Fe2(SO4)3  ca Fe(OH)3  (jeltsa xiummatta cam= 10 hisityra). Rog xpoitimor. Tpooas:4 spito maim go3ama As nocreneso A0.11230 Ao ,ouireileiba °mut aa sapeibey  ourrehess .e.riyao- • Howe invf. rpaintua Aotrytureita Hougeirrpagnja As y p$2AYxy mitztycrpmciatx npocropitja 
H3HOCH 0,0003 .0/n. 

AHTHMOH je cinriax apeesy, HO ca csif6sje Hapaiffeinuf oxposinfm gejyrsont• Tosciftwocr o6a emblems y Tposaseirmom malty je =MHO teha, Hero y netotianeirrifors. plum' je no,4a-
pairrepy Tponama =man ire apceity sell MEM 

13) Magemynx AsH3  x SbHs cy Tpo.yrnacre rummage c yrnog apt' aptcy a Rs 90°  [d (AsH) = 1,51 A if d(SbH) = 1,73 Al. Apcessortomix ce opmficyje mom isasom nonapHouilfy (gyncrufa nano= 0,03 A). 
14) Ocam paagaramem apceinfga H alframounna tafeetufgama, spoof n crx5aH gory ga ce go6ifjy ramobe nejersom B0g0HHHa in statu nascendi Ha pawing/Ira paersoptbinfa jenxtbeiba 

apceHa H annanona, Hanprimep no peamniam As 203  6Zn 12HC1 = 6 -ZaCi2  2AsH3  + 31120. PaCTB0pJbHBOCT AsH3 H SbH3  y °prolamin pacrsapatufga 3HaTHo je Beim Hero y Bonn. 
HanpnMep, jegifa 3anpenufRa yrnselanicy.ntbarta ancop6yje go 250 aanpemiiHa SbH 3 . 

Hog o6ti4Htim ycnortif ma apexii H cra6xn,cy upaRragifo nocrojainf. TeriatHRK0 pa3naran,e AsH3  nocraje npamerHo Ha ono 300°  if rege ca 3HaTHHM H3grtajaftsem manure (37 wcaillAwA). Joni =mute Hacryna H mune je eriorepmHo (85 lacembston) aHanorHo pacnagatbe SbH3  Koje upx 
aarpeamby *cra6i1Ha y orcycrsy anunca Bo/40mm !dome na 6yge excnnomsHo. Hapan Bal a  arum 6p3o (orripmnaxe 3a 24 caTa) nornyao ce pastime Ha enemeHre seh no obiftualm ycnorufma. Peg ymumoma moll 'amply:fa y allay N 1-13—PH3—AsHs—SbH3—BiH3  nocrenemo pacre. 

15) Apcennonoillim je jerfaH or( Hajjagifx HeopraHclufx orposa. J10 Tposausa ibtxme monte 
ga go e, HanpnMep, Rog csax cnygajesa rge ce no6mja seha iconagima aononma nejcrsom glum 
Hnif rsoncba Ha xxcentufe, atm nona3HH nponywrx cagpme apceHa (Hero ce /Amass apno gecro), 
a pan ce sputa 6e3 ogroaapajyhax nosonsmat mepa npenocrpo)Ialoorm. OnacHocr ce nosehasa 
Tame, urro ce npsx 3Hant3 rponatha (je3a, rnaso6onsa nrg.), nojaarbyjy o6ifinfo Ten nocne Hemo-
ammo gacosa nocne ynaciuba AsH3 . Kao rnasHo cpencrso apse nomoka jecsenc Haanyx apx nor-
nyHom mapy nocrpaga.nor. CJIHEIHO AsH3  anti cza6ifje, neicrsyje Ha opratimam if SbH 3 . 

16) Ha namom pacnagawy apceHHogoaxwa Ha enemeure nput 3arpeHamy °masa ce ;WHS. 3HBalbt apcexa (no Majmuy). Ono ce mHoro ynorpe6.18ana apt pa3HnM cyncRomeninumactim H ca-
HHTapHHM ananimama. ,ga 6H ce Hamm .peaxitifja, Ha marepHjan moja ce xcnirryje, nejcTsyje ce 
1HHKOM H COHOM KHCe-TH4HOM H npOnyurrajy ce 11313/A0jeHH racosH xpo3 3arpejaHy craxneHy tun. 
Y npficycray As non mecra, rge ce get; 3arpena, o6pa3yje ce tip= Hacnara („ornegano)" enemeH-
TapHor apceHa. lynx x xnoposonomfgRa KHCCHHHa, mojil ce ynorpe6.1basajy 3a oso nomaggfaibe, 
MOpajy 6nrif nperxogHHM manobeibem Tamo3sane „cum" (Tj. inspinene 6e3 marepxjana KOjH ce 
acinfryje) npo6e 61:HPHMHBO HenHraHH ga y H,Hma camiuma neMa npmmeca apceHa. 

Tpe6a npHMernrn ga aHTHMOR riaje peak-100y moja je auanorHa apceny. ripapona „orne-
gaga" motme ce ycraHosfax no H,erosoj mcnapamtiocrll npll 3arpesaiby WM no iberonom noHa-walls}, npeMa paernopy Na0C1 (y Rome ce As pacrBapa, a Sb — He pac -rsapa). 

17) Peaxamja nejc-rsa aparna Ha BOBO.TLHO jam pacrsop AgNO3  Hie no jegRagimm:.  AsH3  6AgNO3  = Ag3As. • 3AgNO 3  3HNO3 . 
Ha crnapatby onor ›myror naollfor jerufibetba 3acHrata ce Rarmag peamnaja 3a gomaatafatbe 

A.sH3 . Bogom ce ono pa3natme Hp! Remy nocraje H3As03  x Hpif ocraram merantfor cpe6pa (Kojx ce ogmax H3rinaja amo ce ynorpe6e pa35nanceHR pacrsopx AgNO 3). CTHOHH OBHM Hong pent-THBOM naje rancir Ag3Sb. Pa3ntrurro noHainatbe o5a xxirpiara y ortuocy Ha pacraop AgNO 3  monce ga nocnymcm 3a IbHX0B0 pacnomfaname. 
18) gejcrsom erapemor pacraopa SnCl 2  Ha pacrsop AsC13  y xnopoartgoinrafoj TOICCHHHH 

mnsaja ce mac) mpx npax HepacrsopaH y Bonn, anmantaama if mitcennuama xxramin apceHa 
cacrana As2H2 . Ona marepHja ce spa° nano omextufate H Hma renneHutay ma enotrraHom pacna-natby Ha enemeHre. Allanorm no cacrany cHBH xagpugn allramoRa H 6a3myra crsapajy ce 03- rnega apt' pegymanal SbC1, Him BiC13  c Bonotufmom in statu nascendi. Taitobe nocroje 3Haux je moryhe uotiarx xaupwrx cacrana As 2 1-14 , no* je nocrojaH canto xenon —100° , 

19) Hponyurramem AsH3  xp03 Telma amomijam, loaf cancomx pacrsopeinf meraatuf K (atm Na), regHocr ce o5ojtf cjajHo-acyrom 6ojom; nocne acnapaaansa NH 3  3aocraje jeggibtibt apcena aHanortio amany Ranxiyma KAsH 2 . Ono ce pa3natmc, Ingsajajyhif BOJAOHHK rex }man 100°  20) Tonnora craapana mama As, Sb x Bi H3H0CH 154, ogu. 167, ogu. 137 1062/11AWA. 
Ocam oRraegepeme monimprimattaje apceHrptfoxemna (marman HanaHor „6entim apcenom") (r.r. 
275°) no3Hare cy npyre nee: nocrojaHa H3Hag 200% MOHOHREIHRUHa (T.T. 315 °) H nocrojaHa H3Hag 310°  — craxnacra. Texan As 303  warm Ha 465° . Paersoptbasocr rberosa y Bong H3HOCH OHO 1,2% Ha 0°  is 6% Ha 100° . 3arpeambe Sb203  (T.T. 656°) npalteHo je npomeHom 6ene 6oje y tmyry, a aarpenatbe Bi 203  (T.T. 823°) — npomeHom 6oje y upaeHo-MpKy. Tycame napa °Roma apceHa H aHTHMOHa ogronapajy Ha 800°  ynsojeinfm cpopmynama (AS406 H Sb403), Haliag 1800°— HpOCTHM. • 21) 3arpertaHsem Sb 203  (rum Sb20s) Ha saanyxy motme /fa ce no6tfje y BOAR cuopo Hepa-craopaH 6eo npax, cacrasa Sb 20g . ilpix jour jaueM wapaby onaj, 3a awramoR gocra xiipaxrepHcrix- 
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313 § 6. lloozpytia apcena 

gall °Emig, noHoso arnymn xHceomm H npena3H y Sb 203 . Cranajyhm ra c anmanujama, mory 
ce X106HTH COB H TH118 M2Sb205. KaK0 cam oxcHn Sb204, TaK0 11 COJIH, Koje ce H3 Thera H3sone, 
cam:owe Hepoaamo y CBOM cacraBy HcrospemeHo H TpoHanewraH H IleT0B8JICH'I8H aHTHMOH H 

Hama onroHapajy crpyxType (SbO)Sb0 3  33 M2 (SbO)[Sb04]. Oso Hamm Taxohe H 3a oxcHne 
E204  apceHa H 6H3myra, RojH cy 'max 3a o6a oHa enemeHTa mano RapaxTepHcratum. 14crospe-
meno npHcycrso aToma TpoHaneHTHbr H neTosaneHmor airrumoHa y monexyny Sb 204, 6Hno 
je HenocpenHo noxaaaHo pe3ynramma peHnreHoce aHanme xpncrana. 

22) KHcenoj gacomijagnjm H 3AsO3  onrosapajy xmicrame Kl  = 4 • 10-10, K2 = 7 

10-13 , K3 = 4 • 10-14 . 3a 6a3uy gmconalagajy As(OH)3  no3HaTa je camo HpenHom npse KOH-
crawre KIL  = 5 • 10-15 . 143 °mix ce nonaTaxa Hung na cy H imcena H 6a3Ha dymcwija H3pamene 
Beoma cna6o; Huai( je npsa 3Hamo jaua on npyre. 

23) IIpocTopHa cTpyHTypa aHjoHa As03 5- [d(As0) = 2,01 A, h = 0,67 A] H. Sb035-  

[d(Sb0) = 2,22 A, h 0,74] ogrosapa TpoctpaHoj nnpamium Ca aTOMOM As HMI Sb Ha spxy. 
3a apceHacry inicenmly Hapoturro je napawrepHcriman npawrwmo y sonH HeparmopaH 'wpm 
apcemrr cpe6pa (Ag3As03) pa awrlimoHacry (K = 10-11) — numb pacrsopmf 6e36ojHH .mera-
aHTHMOHHT HaTpHjyma, xojH ce H3gsaja o6Hxmo y O6JIHKy xpHamnoxx,npaTa c.acTasa NaSb0 2  • 

3H20. ApceHHTH Na H Ca HcRopm.u•yjy ce y 6op.6H npoTHB urrerogmla y nomonpHspen,H 
(oco6HTo — cxaxasaina). 

24) Kao IIITO je sell nomeHyTo y TBaBHOM Texcly, C0.1114 HHCe0H14,1HHX 1414CCJIHHa Hmcy 

Hapawrepncrimme 3a joH Sb5+. Pacrsapaibem Sb (HJIH Sb203) y Hpenoj, xmmenrposaHoj cym-
nopHoj inicenHHH Imam ce Howe )O6HTH 'Herm; Hopmanm4 cyJJ4)aT — Sb 2 (S01)2 . C manHm ROAM-

mamma Hone osa co gaje KpmcTanmxxnpaT, Rams pa36namcnnamem pacistopa nocraje Hajnpe 
CyncpaT turrxmomma [(SbO) 2SO4], a 3aTHm Hacraje Hama ximponH3a. Heurro cy y pacrsopy 
nocrojamije nnojHe cones THna M[Sb(SO4)2]. On gepaaara HNO3  ca S13 3-1-  no3HaT je camo 6a3HH 

HmTpaT. 
3a aHTHMOH je Hpno xapaKTepHamman memmarr TaptapaT aammoimna H xanHjyma 

cacrasa K(SbO)C411400 • H 2O. Osa co nano nocraje xyHassem Sb 203  c pacmopom micenor 

maimjym TapTapaTa (KHC414403), TO cy 6e36ojHH mpHcranll nano pacrnopnmsn y HogH. 0Ha ce 
npHMelbyje y menHHHHH H 60japCTBy. 

25) BH3myTHHTpar momte ce no6HTH pacrsapaibem merana y a3oTHoj xHcenHHH. Ynapa-
Hamem pacrsopa ox,ce H3gBaja y Taw Henmmx 6e36ohmx xpHcrana cacrana Bi(NO 3)3  5H20. 

Osa ce co go6po pacmapa y espy H anLeTony. 11pH pacrsapainy y noun Hamaje jaxa xpinponina 
H H3gsaja Ce Tanor on 6a3He coax npomennmsor cacrasa. 3arpeHaibem xpricranox0npaTa onsaja 
ce, He camo Bona, Hero 14 jegaH me° a3oTHe xmcemme, a 3aocraje 613m3yrna awrpaT — (BiO)NO 3 . 

Be360jHH 2111TpOCKOHNII xpricTann Bi 2 (SO4)3  mory cc H311130j1ITH 143 pacTnopa Bi 

Bi203) y xmmenrposaHoj cymnopHoj xmcenHHH. Bona nano xxgponinyje cyncbaT 6H3myra. Ca 
cyncl)amma Hex= jenHosaneHTHnx meTana on rpagn nomrmexcHe cyncbaTe mna M[Bi(SO 4)2] 

H M3 [Bi(SO4)3]. On xap6oHaTa 6H3myTa no3HaTH Cy camo gepkinaTH 6H3mymna cacrasa (Bi 0)2 ,  

CO3  • xH2O, mojH ce Tanowe xana Na2CO3  HUH (N114)2CO3  nejcmyje Ha pacTsope conm 

6H3MyTa. 

26) On jemnbena TposameH,Hor apceHa npawrwmo je Rah:mm(11041 cam apcarrpHomcHn, 
Kohl je nona3Ha cHpomma 3a no6HjaHse clam ocranax jegmbeiba As. Henocpenno ce npHme-
ibyje y ita6pimaimh4 manna (pu ,' pa36ojanHcasa1ba manna), Rao cgencrpo 3a noH3epslicaH,e 
(y xp3Hapcmy wrg.) H y megmamm. Mane xonknume A 203  6naroTsopHo nenyjy Ha opramnaht 

mcmexa H mcimonnba (a no Heimm nonanuma — H Ha 6H.rbe). Ycranoarbeno je na ce.nonasawem 

As203  ACHBOTHffiCK0j xpaHH pact crone npmmemo nosehaBa•Rao 14 panHa cno6ocHocr ose. OKC1111 

affmmoHa (Sb203) npnMelbyje ce 3a H3pany pa3J1H1I14THX emajna n rna3ypa, main 6Hamyra --

y (1:•a6pmcanvijm Iipmcianoor craxna. O,II C0.7111 Haj3Hamajtmjm je 6a3m4 mnpaT 6H3MyTHJI8 ripw-

6nimmor cacTasa BiO(NO 3) • BiO(OH), cojn cc MHoro ynoTpe6maHa y menknumm mon cm-
mammx o6onen.a. OBa cc co npHmeHsyje H y (l)a6pHxamijm xo3memmmx npenapaTa H 3a cupas-

nrame 6oja y cnimapcmy. 
27) 3a apceHosy xncentmy (K1  = 6 • 1 0-  K2 = 2 •.10-7, K3 = 3 • 10-15) spno je 

napaxTepHcrinma npawnumo y sons HepacrHopHa Rao goxonana mpma co cpe6pa. Pa3J1HKa 6oje 

Ag3AsO3  (H. non. 23) n Ag,AsO, gem° ce mcnopmuhasa ,tka ce ycTaHomi sanewmocr apceHa 
Kohl ce Hanami y pacrHopy. ApceHaTH Ca H Pb Hcxopmutyjy ce y 6op6u npoms utreTomma y 
nonsonpHspenx. 

Kpmcranoxn,npaT cacrasa H 3AsO4  • V2H20 (Tj. As203  • 4H20) ioneaja ce no oftinum 

ycnomma 143 pacTsopa As205 . ,11exHnpaTamflom y nomemy crsopeH 3As 205  • 5H20 nommbe Aa 

ce pacnana Ha As205  H H2O sell Ha 120° , Hnax on* nocnemby sogy Tex Ha ono 500° . XH,apatH 

Rohl no cacrany ogrosapahr my() H meTa o6ninnma apceHose xmcesnme y nponecHma =min-
paTaimje He c-rsapajy cc. Hanparkm, NaH 2AsO4 mena Ce no& 3arpesguby ammo ogronapa- 

jyhem -  cDoccipaTy (§ 5, non. 30): 

90° 	 135° 	 230° 

NaH2AsO4 	Na2H2As20, 	Na21-12As2012 	(NaAsO3)x 
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314 	 IX. lIefila opyua depuoduor CUCtileAta 

Ha xpajy cmopean meraapceHaT, TOM! ce Ha 615° . Ha MCKIM TemnepaTypama (ono —30°) mom Ha ce H3,10041 KPIICTEIA0X119:PaT AS205 • 7H20 ROW monapa no cacrany ICHCaHHEI H7  [AS061. Og H3era Rao H CIA ananorinnt jewnteuaa cbootopa (§ 5, on. 35) Hum ce 	xerepoHonincH- cenma H HAXOBHIC COBH OB KOjEIX cy BROM nog ofixquitm ycnositsta no•nryHo nocrojaue. 
28) AmiligIngt aurstmoHose micerisme mom ga ce Ao6mje HeicligpaTaustjom Hiermsor XH-

/Tam Ha 275° . OA coma a/ITIIMOHOBe 'Gramme (K1  = 4 • 10-5) jegmbelba K a Pb Hume npit-
meHy y RepammiRoj minycrpHjx. Cmapaibe Term) pacruopuor Na[Sb(OH) 51 Hatoplunityje ce 
y aHanitTmmoj xenxjn 311 Boxamumbe HaTpHjyma. Peaynrirm peHgrenoce imam xpitcrana one 
coma noRa3yjy ga jou [Sb(OH)6] Hma o&Tunt oxTaegpa c aTOMOM Sb y geHTpy [d(SbO) = 
= 1,97 A]. Aejcrsom SbC15  Ha pacmope S03 .  u SO2C12  gotkijeu je 6e36ojmt 6a3mt cyncliaT ne-
ToBaneHTHor aHTHmolia cacrasa Sb20(SO4)4. 

29) Y Tutcrom =Lay 6113myraTH Na a K Hmajy Humus myTy 6ojy. OcHst }MIX 6une cy Ao6m3eue Hapamjacre coins cacraHa E(BiO3)2  • 4H20 (rae je E = Ca Eng Ba) a upm' AgBiO3 . Cymwmio je ga m3 HB103  H 13405  Rao migiumnyanna jegmbelba nocroje. 
30)• HOB 061111HHM yCJIOBIIMa H npx sarpenalby y. oTcycrB Baaayxa CBH CyjapH,RH As, 

Sb H Bi cy nocrojami: HanpHmep, As2S3  Tom' ce Ha 310°  it 'amnia Hi 707°  6es paanaratha, a As2S5  pacnaga ce Ha As2S3  H cymnop Ten Ha 500° . CTpyRTypa moneicyna peanrapa (As4S4), H3rne,ga, 
sicror je Tuna Rao H crpyirrypa mrrpitga cyMnopa (§ 3, non. 52). Osaj cyncluig ce TonH Ha 320 °  H Ribria Ha 565° . 

Cynclnuill apceHa Hana3e npsimelly y Romapcmy (3a yRnamaibe "maim ca cHpoHe Rome), 
y mmoTexmnix x cloa6pidcailMH sumepammx 6oja; Sb 2S3  (T.T. 548) ynoTpe6n2aHa ce y mipoTex-
11111.111, Ita6pincautijH Huumnia H C7aKJIapCThy;Sb2S5 y 41116pHIQUBjH ryMe (3a „ByJIHaHH3a-
gxjy" RaymyRa). Hopeg pamije nomeHyria cymInma no3HaTH cy As 4S„ Sb2S5, Bi4S4  H ceneHmui As, Sb H Bi Tina E2Se3 . CBa osa jegmbeiba story ce go6HTH 3arpeHmem cmeme ogrosapajyhax 
enemeHaTa, y3eTHX y TOKHHCRIIM ojpiocnMa, IC0jH of rompajy iliopmynama. 

31) Kam je 6a3HH RapaRTep As(OH)3  H Sb(OH)3  3HaTHo ana6Hje impiuReH, Hero no 
ximpoRcriga 6n3Myra, Tanomme Tp0BaBeHTHOr As i Sb cymnopsonommom Tpe6a jta ce spurn y micenoj cpegitHH, ga 6H ce nomepHna pasHoTexca gHconajagHje o6a ximpolcoma Ha 
cTpaHy cTnapaiba RaTjoHa E• • Y join Hebert creneay 080 ce opuocH Ha ranomeibe cyriclmna 
n eT on a neHTHH x As H Sb, jep ce y Herpannom (a THM smue ramantrom pactsopy minx Hanami camo He3HaTHo mana KOJIMIHHa joHa As. 	it Sb 	. Casio y Henimom imuncy RxcenHHe 
(HapotutTo y cnriajy As) paimoTexca noispaTHe peammje E0 4"' 8H• 4H20 E nomepeHa je ygeciao y 1140130.11,HOM creneHy, na 6H ce morao o6pa3oHaTH Timor cyntona E 2S5 . Hpit Tome, ynopeno c Tanommem E 2S5, yiseR itge Talcoe H micHgamija cymnopHogomma no cxemit: 
	 -I- H2S = E• • • + S 2H-. Hpema Tome, npx Tanowesy jegmbeiba neToBaneHTmix 

As H Sb cymnoporsogoaHRom y mwenoj cpenium (o6mmo — snopoisogommHoj) nocrajy 
cm e in e cynclugra E255  H E2S3  npx limy Tailor cagpxm Tam* H cynnopa, ROIL ce H3gBaja 
npx oRcHgaimbi H2S. Y cnriajy Sb pegyiantja ;vs E•-• use npaRTH‘nio noTriyHo, a ca As cacrau 
Tanora Heoma 3aBHCH 	ycnosa Tanomema (RougeHTpagHje, TemnepaType wr110- 

32) CeM npogyRaTa y Rojxma je Ritceomm noTnyHo 3amemen cymnopom ca apceHom 
aHmmoHom go6mseHe cy corm mHormi ,  mrripmegitjapina Tiimutcenima. HanpHmep y cnriajy 
apceHose micenHHe n03Ham cy jeignhelha cam tinanmia onegetter 1013a: H3ASO4 li3ASS02, H3AsS202 , H3AsS30, H3AsS4 . C o6pa3oHalsem TaBBHX maTepxja crojsi y se3x, Hanplusep, pa-
CTB0pJ1113130CT cyncIntga its H Sb y aimanxjama. 

Hpararwcnix 3Hanaj 3a ocno6aaibe .  pawls= mama og H2S H sa H3Hnimelbe cymnopa 
Rojii ce Hamm' y H.Hma Hmajy peammje: 

2Nit2HAsS202  2H25 = 2Na2HAsS30 2H20 
2Na2HAsS3O + 02  =-- 2Na2HAsS2O2  2S4. 

Ho nprioj og Haxx cymnopsogonER ce se3yje, a no gpyroj (Roja ce 143BOBH npoHyBaHaisem crpyje 
Ha3gyxa) nonasnn pacTHop ce pereHepsnue. 

33) AsC13  ce Haj3rormHje ,r4o6Hja nponyurramem cyse HC1 npeRo apceurpHoRcuga, 3arpe-jaHor Ha 180-200° , a SbC13  (T.T. 73° , T.H. 223°) — pacrnapamem clume camneneHor Sb 2S3  y 
Hpenoj RomieirrpoHaHoj HCl. Ca timigempoHaHom CYMUOpHOM nicenimom r.nanto pearyje no jeriHammli: 2SbC1 3 	3H2SO4  = 6b2 (SO4)3  + 6 HC1. Aa 6H ce go6i4o BiC13  (T.T. 232 447°), HJIH ce merori ximpoRcHg pacrHapa y I-1 CI, wax ce Ha meTanHH 6HamyT genyje napcRom 
Hogan. Hoene o Tnapasaiaa ociaTaR ce gecTitnimie y oTcycTsy Ba3ayxa. 3amusnau8o je as BiC1 3  nog yrimajem cueTnocTsi nocleneHo UMW, a y mpaRy nonoBO noc-raje 6e36ojaH. 

34) Cnimno gpYriim Aepimarxma apcasa, AsCI3 , je H3Hanpeguo oTposaH. C.1 .406:0 Pa-crimps cymnop H cboccbop. Y memy cy Taxobe beinTo pacnsopmt jonitim anicanma merana. !burro 
je To xnopitg apcenacre 'Gramme, Boaa ra pasnaum no jemiatunut: AsC1 3 `-i-v  3H20 As(OH)3  + 3 HC1. CyripoTHo aHanornoj VHApOJIH3H PCI3, osa peaRnsija je npameTHo pesepi,xims H gamom Emma RomieurpoR axe HC1 %elm pasHoTema ce 1110)Ke nomepHTH yam°. 3aimazyjylut 
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§ 6. 17odepysia comma 
	

315 

mcnapzusocTH apcournanoma OHa ce nocTeneHo nomepa Ha Ty crpairy H npn  HiLyqamy 
pacTsopa. 

Homo cy 6a3He oco6nHe Sb(OH)3  H Bi(OH)3  03pluneHe 3HaTHO hole, Hero icon As(OH)3, 
mnponiwom SbCI3  H BiCI3  He nocrajy cno6onHe 6a3e, Beh 6a3He COATI no cxemama: 

ECI3  + H2O -4±. E(OH)02  HC1 H E(OH)C12  + H2O E(OH)2C1 HC1 

Cmopene 6a3He CORK mina E(OH) 2C1 oTnyurrajy Irmo monexyn Bone, npena3erus y npawnimo 
HepacrHopmme xnopluxe airmunomula onnocno 6143myrun3 (T3B. oiccmx n opnge Sb 
Bi). Ona peams a ysajamHor nejmua SbC1 3  11 BiCI3  ca nonom npalcrwmo line no cxemn: ECI, 
+ H2O ± BOW. 2HC1. 

35) AHTHMOHlIeliTaXJ1 Op11)1 moHce ce AO6HTH HenocpeAsHm AejcTsom xnopa 
H8 SbC13  : SbCI, + CI, = SbC1 5  + 16 man. TO je 6e36ojHa Tet1HOCT (T.T. 4°  T.K. 140°  ya 
AenHmlitmo Hansajaibe xnopa); no cmameimm npHTHocom ,ilecTHmune HepaanwHYM ce. C xno-
munima Hina jemonanennucx meTana SbCI, nano rpaua AocTa nocTojane KOMII.11eKCHC COJIB THrza 
M[SbC1 6]. Kano je TO mop= airrimmone mcenme, annamm newraxnomi nano ce palm/ice 
nonom no cxem0: SbCI 5  4H20 =.143SbO4  5HC1. Om pealuatja q(xoja ce H3BOAll C BOOM 
3acHheHom nnopom, na 6H ce H36erna penylcmja alrrnmoHa) 3roma je mcrona 3a no6Hjame mcre 
aHrsimmone lawenme. burro nano anaje mop, SbCI, ce ripmelbyje y mHorm opranclacm cm-
Te3ama. Ho crpywrypH monexyna on je C111111aH clwatropnewramopnny (B. c.a. 188) npic qemy je 
aa TpH aroma xnopa d(SbC1) = 2,31 A, a aa Asa Apyra — 2,43 A. 

36) Manamem 6e36ojmx SbC13  H'SbCI5  crimp ce Tasmo-mpm Temocr, y nojoj imams 
norm* pamoTona: SbCI 3  SbC15  2SbCI4. Y c.no6onnom cralby xnapim gem:wpm:Jammu-
nor aHmmoHa HHje Ao6HjeH. Hnax axo ce y TemocrH, Hoja ra en:yam AoAa RbC1 aim CsCI, 
HaAsojnhe ce TamHomy6wiacra xplccranu nomnnencHnx coma Rohl H,emy onronapajy, Tuna 
M2 [SbC16]. ,11o6uneic je Taxohe nomanexc cacrma Rb 2 [SbBr6 ] nojH ce H3BOJH 143 SbBr4, Koji 
je Heno3HaT y cnofiamom cralby. Y pacrnopy, °He conic neoma cy Henocrojane i nano ce paanamy 
Ha onronapajyha jentubeim Tpo- H neTonaneHmor airrnmoHa. 

37) AHanoraH SbCI5  apceHneHTax n opHil non o6wumm ycnoimma nornyHo 
je HenocrojaH H mcme na ce no6Hje camo Ha HHCKHM TemnepaTypama. To je 6e36ojHa Temocr, 
xoja ce mpane Ha ono —40°  x seh Ha —28°  3namo ce AHcocyje Ha AsC1, x C12 . 

38) Onyopana OBHX merana cy 6e36oj10. Hexe %moue oco6HHe Aare cy y Ta6mun 

MaTepHja 	  
rim carmim ycnosHma 

AsF3  
Tet1HOCT 

SbF, 
qspcT 

BiF3  
‘413pCT 

AsF5 
 rac 

SbF5  
TCYHOCT 

BiF5 
 xusper 

Temneparypa Torubensa ( °C) —13 292 730 —80 +7 
Tesuraparypa- lubrialm (°C) 63 319 —53 150 550 

ExamyrnenTacbnyopHA cy6mmnine y sing 6enkix nrnimacrwc xpHc-rana Rana ce 6H3myr- 
TpHx.nopng 3arpena y crpyjH cionyopa. OBO jegmbelbe 6ypHo pearyje c BOOM (H3nHajajytm 

aim y maxcHom namyxy agmax nossyTH, a 3aTHM nocraje mpx ymen ximponme. OBO je 
napaxrepncrnmo Tanabe 3a cknyopm apceHa, TAos clulyopH,3 aHTHMOHa ce mnponn3yje ammo 
cna6Hje on onronapajyhm mopicna. HanpHmep, as pacrwopa SbF, 6a3He cam ce He =nonce. 
cDayopm 5H3myTa npaxTmHo je HepacrEsopaH y BORK, aim ce npnmemo pacTsapa y jasHm pa- 
crsopHma KF x NH4F crnapajyhn nomanexcHe cam tins M[BiF 4]. Bpno je napanTemcmcznio 
crsaparbe nomanexca ca comma jeAHosaneHTHnx meTana Tanabe H 3a pyre cb.nyopme. Hajo6wa- 
Bahl WHOM OBHX lcommexca jecy M[EF4] a M[EF43]. 1103HaTe cy TaKObe 14 COM THII0Ba 

M2[SbF5] H M2 [EF7 ], me je E = As aim Sb. 

39) B p.o maga a jogilna As, Sb H Bi jecy lzspere xmcrame maTepHje. Hene 
najnammje oco6nHe HaneTe cy y Ta6ma1c: 

MaTepHja 	  As138 . 
Baja 	  6e36oj. 
TeMneparypa Ton:beim (°C) 	33 
TemflepaTypa xn.yMalba ( °C) 221 

dem HaseneHe nocrojH H ?same nocTojaaa Hcyra monicpmamja SbJ 3 . CJmt1H0 cbnyopH-

Amma H xnopHAHma, osa je,rmelba awry Aa rpa):ke nommexce c agronapajyMm COJIHMa jennona-
neHTHHx meTana. HanpHmep, jenmbeibe THna M[BiJ 4] ripmmelbyjy ce y aHanwmmoj npluccH. 
Bonom ce 6pomwm H jomm EX, pa3namcy aHanorHo xnapHnnma. 

Bpomnm x jOAH,E(14 EX5  y cno5omom cralby HI4CY AO6HEfeHH. Y o6JmKy HOMMICKCHI1X coins 

mna M(SbBr 2], (H onronapajybe cno6oJHe xncenme cacrana HSbBr 6  3H20) nosHar je Ta-
nabe 6pomust neronaneHmor aHTIIMOHa. 

40) 3a me =normal= As, Sb H Bi napairrepncrwma je mnonocr ma peannHjama 
a n it u H j e. 0Ha ce Hencabasa y oAHocy Ha Hajpa3HoHpcHHje maTepnje. Tam cy nanpnmep 

SbBr3  BiBr3  Ash SbJ3  
6e36oj. HcyT upseis uprieH Ham 

97 218 141 167 439 
280 453 403 401 500 
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316 	 IX. Haw zpytia tiepuoduor =am 

no3nam npogywrx camas AsF, • 3NH3, AsCl, • 4NH3, BiC13  • NO, 13108  NO2 , BiC1i 
• NOC1, SbC1, • NOC1, Asg2  • SC14, SbC15  • POC13  SbC15.. 2JC1 HTg. Hexe cy on oslix .ma-
Tepuja Bpno nocrojaxe.. HanpnMep, jemnbeibe cacTasa SbC15 : 6NH3  mome ce max H cy6.immx-
cam 6e3 pa3naraffia. SbC1 3  H SbBr3, naxo cmapajy a.inumokra .jemmbeiba c 6ex3onom H npyram 
apomammixm yrzonorromumma. 

41) Rana ce BiCl3  3arpexa y 3aTorubexoj nem c meTanimm 610myrom, nocTaje mpxo-
npn Bi2C14  (T.T. 250° , Rom ce pa3name Ha BiC1 3  H Bi oxo 300°) x Rohr ce xa Baanyxy pacrum-
n.yje. Ha csumax Hamm mono ce AO6HTH Taxobe Tanum-npsex As3J4 . Ca aHTHMOHOM Hwy nomiaTa 
crams jeninbeiba.  

42) Kaxo Hon IIHTHMOHB, Taxo H xon 6H3MyTa no3HaTa cy Ouojeclumema, Hoja onroxaPaiY 
comma alITIBHOHHJM H 6m3mymna: npsemi-mpx XJI0pHA T H 0 a HTHMO x H JI a (SbSC1), 
CHBH Flopng T H O 6x3myTnna (B1SC1) um. OM CO.1114, BIM HOCTOjaHe npehla 
mory ce no6wrx nejc .rxom racomrror cymncoilonomma xa oAroxapajyttn xanoremut EX 3, Hanpx-
mep no peaiawjH: BiC13  H2S = BiSC1 2HCI. Cymnopeonomm y (mom carzajy pearyje 
axanorxo Bonk'. Ha cmmax HatiHH mebyco6mim nejernom SbC1 5  H H2S no6mja ce 6e36ojim Tx-
ox.noprin SbSC13 . 	• 

43) Cmapmse H x T p x g a 3a As, Sb H Bi mile Haprurrepncnymo. Jemnbema OBOE 
mna c-roapajy ce x3rnena Aejcrsom xanorenxna EX3  xa Pacmop KNH2  y =Imola ammujaxy, 
HO OHH cy Emma HCIIOCTOjaHH. 

§ 7. IIogrpyna nanaj njyma. tinaHosH oBe nogrpyne — BaHagHjym, HHO-
6HJyM H TaHTaJI — CJIMIHH cy jegaH gpyrom ITH6JIHH,CHO 0HaK0 Ka° Cr, MO H 

BaHanHjym je gocra jax'o pacnpocrpalbeH y npHponll H calunbaBa oxo 0,005% 
OJT yRynHor 6poja CBHX aTOMa y 3eMJbHI30j xopH., Aim je oBaj enemeHarHeo5mmo 
pacyT H 6oraTe Hacnare iberoaxx mmepana cpehy ce spao perm. Hop= ornix 
Hana3Hurra, Ba>KHH II3B0pH .cHpomma 3a xxxycrpHcxo go6Hjaibe BaHanHjyma cy 
Hexe rso3geHe pyge xoje cagpxce npHmece jegmbena oBor enemeHra. 2  

KOJIHtlana HHo6Hjyma (2 10 -4%) H Tawrana (2 • 10 -6%) y 3emn,HHoj 
xopH 3HaTHO je maiba Hero BaHanHjyma. OHH ce yrnaBHom cpehy y 06TIIIHy MHHe 

palm xony m6HT a [Fe(Nb03)2] H TaHTa JI H T a [Fe(ra03)21, H041 
ce yBex Hana3e y cmeuni jegaH c gpyrHm. Baxma pyna HHo6HjyMa je no cacrasy 
CJI0>KeH 1••vmeoaJi 	a p H T (xojH cagpxol OHO 11% Nb205). 

fexHonounca npepaga pyja V, Nb H Ta gocra je cno)xeria. Cno5ogHH ene-
meHTH mory ce no6HTH 3arpeBalbem H,HXOBHX oxcHna E205  c meranaHm anymx-
HHjymom no cxemx: 

3E205  + 10A1 = 5Al202  + 6E 

PeaxgHja ce mopa 3anotiem 3arpeBamem mule HOJIa3III4X marepHja, arm oaa gaibe 
Tetie cama on ce6e c H3gBajamem Belie RonHtmHe TorinoTe. 

BaHannjym, HHooHjym H Taman cy CHBO cjajHH merami xojH ce He meibajy 
Ha sa3nyxy, H go5po ce mexanmIncH o6paIyjy. HmcoBe xapaxTepHcrHque xox-
craHre AaTe cy y Ta6Jsuni 

V Nb Ta 

CnenmInsma Tenni= 	  6;0 8,6 16,6 
TemnepaTypa Tonmetba ( °C) 	  1735 2415 3000 
TemnepaTypa mbriama ( °C) 	  3400 3700 5300 
EnexTponpononimmocT (Hg = 1) 	  4 5 6 

Y KomnaRTHom cratby cBa Tpx merana ce onnHxyjy nocrojaHouthy npema 
pa3Hom xemucimm yranajHma. To Hapowro Bawl' 3a Nb H Ta, xojH cy Hepa-
CTB0p1113 y CBHM oaraufm xHceaHHama H HAIXOBHM cmemama (ocHm HF H NO3). 
BaHanHjym ce pacmapa canto y micemniama, Roja cy HcrospemeHo jaxa maw- 
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§ 7. lloozpylia sauadujyAga 

limns cpencrsa (HaripHmep HNO 3). PacrnopH anicanHja He nejoTHyjy Ha oHe 
merane, anti ce oHn y Hcrormeinim anicanHjama nocreneHo .pacrnapajy. 3  

Y BHA? cinnior npaxa V, Nb H Ta npH 3arpesaiLy eHeprwurio ce jenaHe 
C raxceolinraom, xanoremima H cymnopom.'C:Ha TpH merana cy y ,cramy na ancop6yjy 
3HaTHe xannraxiie HonoHHraa, aux npx TOM He nocraje Hem onpOeno jeplibeibe. 4  

HajBehx ininycrpHcran 3Haraaj on OBHX enemeHaTa HMa BaI1aJHjyM. Iberma 
rontnuma cHercraa npon3Honisa H3HOCH HeHOJIHHO xiimana TOHa, a mime o6nacm 
noimeke cy meranyprxja xoja Imo nona3HH npogyraT Hcraopiimhyje o6mnio cDepo-
Haliannjym (25-50% V). IlparamraHa npHmeHa ,Hno6Hjyma H Tai•ana join je cpa3- 
mepHo mama, aJlH nocrojH TeHneinmja 6p3or pa3Hoja. 5-7  

3a HaHankijym H meroHe aHanorHje Hajmninninja cy jegmbeffia aeiu-oeanemil-
flux enemenam. Cent Tora no3HaTa cy jegmbeiba lc* ogroHapajy HaneirrHocrx 
IV, III H II. Y HII3y V—Nb—Ta 6poj OBaKBBX jeninbeiba if II,HX013a IIOCTOlaHOCT 
6p3o ce cmaibyje. CHa jeninisema HYDKIIX HaneirrHocrH Osrax enemeHan Hemajy 
3a cana nparaTimior 3Haraaja. 

Ora c H A H neroBaneirrmix • enemeHaTa (E 205) nocrajy racapemem cpimo 
camneHeinix merana y crpyjii miceomma. On Ram V 205  Hma jacHo xxcenH 
HaparaTep, KojH je icon .Nb205  H Ta205  Hpno npumerHo ocnaarbeH. 

Marva ce HaHagH j y mn 	T ora c H g (V205) cna6o pacri3apa y Hogg, 
meroB )1CyTH pacrHop cagsrarax Accra c.na6y HaHanH j ymo B y K H c e-
nxHy (HVO3). Y anraanxjama ce V 205  nano pacmapa, rpagehH ogrompajyhe 
B aHanaT e. On OBHX je nparaTHraHo HajBaxonijil y Box{ penaTHHHo cna6o 
pacTsopaH paHanaT amoHxjyma (NH4VO3), xoja je o6HraaH Tpronaraim npenapaT 
HaHanHjyma. Jegmbeiba oisor enemeirra cy cerpoima. 8-11  

Be36ojHE Nb205  H Ta205  ce Teinrao Tone H y Bo' cy craopo Hepacrisopim 
(anti ce pacrHapajy y HF). COJIH IC* HM ogrorapajy —HHo6aTH H . T a H-
TanaTH Mory ce Haj3rogHilje no6Hm cranamem wiroHapajyhxx amainpinia 
c anraanHjama. Y Honemim pacrHopxma 0111 cy  jarao.xiinponx3oHaHH. 3arancema-
BalbeM pacTsopa H3insajajy ce 6eJIH IMXTHjaCTH TaJI03H cacraim E205 •xH20 
Koji canprace npomeramimy Ronmumy Hone. 06a xranporackina pacrsapajy ce. He 
camo y jararam pacTisopHina 6a3a, Bell x y jai= imcenamama, urro yraa3yje  Ha >bx- 
XOBy amboTepHocT. 12,13  

X a n or eHkin H neToBaneaTinix enemeHaTa °He nogrpyne 3a cam Ha-
Hankijym Hiicy HaparaTepHcrHraHH. 3a Nb H Ta mory ce AO6HT14 CB' moryhH neH-
TaxanorerangH EX 5 . To cy ITHCraJIHe marepHje mime Him Matbe naxo TOBJbHBe 

H Jiaxo , Hcnap.rbime. Onyopngki H xnopiinx cy 6e36ojimi, .12(ox cy 6poivignii H jonxgra 
o6ojeHH pa3J111,114THM 6ojaMa on racyre 3o  rapHe. Bona paanarace cHe neHTaxano-
reuxne npH raemy ce ingsajajy TaJI03H HOjH o,nroHapajy HHO6HjyMOBOj H mina-
JI0B0j HIICeJIHHH (E205  • xH2O). 3a clraiyopHge je Beoma raaparaTepHemraHa . TeH-
AeHnHja 3a crHapaibe Komnneraca, npH raemy Behima raomnneracinix jenimema xoja 
ce on HAM H3Hone, ogroHapa mny M2 [EF7], r3e je M — jenHoHaneirnik mem. 

Jeginbeiba HH)HHX creneHa HaneHTHocrii.oramx enemeHaTa, mune mame 
CY raaparaTepiicrmum camo 3a HaHanHjym. I-beroB nnaHo-Hpini rniorackin (V0 2) 
pacrHapa ce y jaxiim anraaanjama H y raucenraHama. OH je npema Tome a M cp o-
T e p a H. HanpoTHH, o6a 1313)Ha oracHna rapHe 6oje — V203  H VO — Hmajy camo 
6 3 II e oco6HHe. Jegmbeiba cHa TpH oractina c pa311IIM KHCe3mmaMa y pacriso-
pima HapararepHerntwo cy o6ojeux: COJIH VO2 — BeJIHICHM ge.nom cimo-nnaHo, 
V203  — seneHo H VO Jby6HtIaCTO. AJIHaJIHH nepimerx VO2  o6IBmo cy MpICH 

14.70 IWHH. nog nejcpsom oracHnanHomix cpencraria (y mHornm czyraajeinima BeYi 

Ba3,FISIIIHOT loiceoirairaa) csa jennibeiba HMI= BaJIeHTHOCTH mime HRH minbe nako 
npena3e y V205  xJni coax HaHannjymose paicennHe.16-34 
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318 	 lletila zpyita eeptioduot odium 

Ynopebyjytax =mem nourpyne Bauauffjyma c 4)ocitopom•myrom, coma 
ce ourrpo pamuutufeme oco6fum AeplaBan H x xc x x stufeuraocru, x upao 
npaHrumit TOK riposte= Hapax-repa s H uI n x maw. AoHcra reps npena3y 
y army N205, P20 5 , V205, Nb205, Ta205  tatceo,Hapawrep °Haw Remit naraHo 
cria6m. HanporHH, enemeurit nogrpyrie apcena, Hoin cy y xcepmfrnsta HHHCHX 
HaneHrHocrH Hpiio =man N H P, seh 3a is H III e oHcurie He nomayjy npaHrunry 
npomeHy xemitcHor HapaHrepa BHMHX mama y intay. og N Ha Bi. Rao Ao6pa 
Hayc-rpaimja 3a OBO moirce ga  nociiptat gone HaseAeHo nopOeixe Tornio= cam-
pama E205  H3 enemeHara (HHart/ep-.oil): 

Sb As P N P V Nb Ta 
230 	218 	360 	13 	360 437 	463 	499 

Aonyae 

1) Basauujym je ompuseu 1830 ron., truo6njym — 1801 ron., Tali= 1802 ron. 
2) Hpu pacnagarby muxepana 3CSUIMHe Hope koja caume sauansjyma, jeuemerba Ton 

enemewra uenumuquo cy ocrana y aemzu, a uenumulmo cy ripen= nospuniaciatm sogama y 
mean. 

ripwcyersO sasallnjyma y moue rsowjenuM ceMmelinialm P37 1.3ma, Hub= st xamesom 
yrmy cseuove o sensuoi 6s0sgsnxoj yno3u OBOT enemewra aa nojeume o6nTrxe xamanubcianc 
IT Nobs= opramoama ASMIyMIX enoxa. Hexe cauannbe 6unace n najnpocruje mopcxe HCHBOTHIbe 
(acomnue, xonoTypue) li up. Taxobe u3sname sanauujym us °Ronne cpesuue H Icxyrubajy ra y. 
csojum Tenuma. Ha opraxwame Tonnoupsaux aorsounba pacrsopmasa jeumberba saliauujyma 
Aejcrsyjy Ka0 jaR mon. Y seas C THM, °menu y xojuma je xpanu poraTe mapse H anima AOMITa 
Bp.110 mana ICOMPIIIHa OBFIX jegmbeFba nanu cy 3a1THR7IMB pesynTaT: je He0611MHO TOB-
meibe ualsoTuaba ycneu Hannon nopacra muxosor aneTxTa. 

3) Hepacrsopsbusocr Nb H Ta y xucenuaama, Koje cy HcroEpemeno H jaxa oxcnuannona 
cpeucrsa, ycnosmena je Evajseposaunne MAC nrro ce MUCO crimps spno Tama, a= spa° xord-
limn's mamma cxpama Ha nospnunni o6a =Tana. OHa =war merane of Amer uejcrsa mice-
JIHEle H THIHH nx „MiCHBEIHM" (B. VIII § 5, non. 13). rippler= petuanTja c xxoposouonswom 
nacryna !mu atio6Hjyma °Ho 300°, a icon TIUTHUla — TeX Ha ORO 700° . 

4) Pacrsopmnsocr Bononexa ,y MCTIUMAta nourpyne Bana.suirda Accra je seauma (cacras 
BOHOHHKOM MaKCHMUIHO MICITheMDC npaussoua npu6nusaisa ce 4..lopmyrni EH). Ha nom:mem:a 
TeMnepaTypaMa mut ce nocreneno cmausyje Rao nrro ce BH,UX 113 nogaTaxa 3a umo6Hjyrd us= 
xao npEMep: 

Temneparypa (°C) 	 20 200 300 400 500 600 700 800 900 
Pacrsopsbusocr (c41 81-1/zpNb) 	 104 93 88 77 47 25 10 6 4 

Huo6mjym mom ;is ancop6yje MKObe xmceouxx y KOMPUIliakta HO 0,8% no TeHOUDI. 

5) JELourncom sauauujyma menuxy y mums mamma= (oxo 0,2%) ammo ce nosehasa 
lberosa enacrutwocr, 01TIOpHOCT Ha a6an.e H OTHOpHOCT npema Kopo3ujx. 36or TOTa ce saliagu-
jymos germ( micro npurambyje 3a =piny napHux tounowapa, ayromo6uncxxx H RBKOHCKHR 
MOTOpa, OcoBKHa, onpyra }r m. Anymiumjymose nerype c uouancom saffluntjyma aMajy anatiaj 
3a xoucrpyinnthr xnupoasuona n =cepa, jep cy one neo6ntmo Tspne, enacTHgie H nocTojane 
npema jlejensy mopcxe none. Twaniqxn ce 3HaTHO nem H Hem pyre nerype sauauujyrda, (Ha-
npumep sanauxjymosa 6pon3s). Jejnn ben.a Banaumjyma npurdelbyjy ce yrnasnom y aapiaxanuju 
ryMe, craxna, H Kepanuirmoj innlycrpsjm. OHM necro cnyme Taxobe Imo uo6pu KaTaWuJaTopn 
(npeTexcao y oxcuuainfonum peaxnujama). 

6) Y wartycipuju ce uno6ujym ucxopgathyje yrnasuom 3a uo6ujaibe cnenujamnix 
trenuica, Hameibeuux 113p1OTH 3aBapemix xoucrpyxnuja. Ona rtpumeua je samosa= Ha Tome, urro 
Nb seam nosumasa crwopuocr sampan= mamma. ropunnba =emus npou3soun,a HEO6H-
jyMa Hapacna je Ha 100 TOHa. 

7) Heo6munt nocrojanocr TauTans npema pa3HOMUGIM xemncxxm nejcisnma, nopes 
senince Tspuohe, KOBHOCTH H HCTerMHBOCTH, MUM osaj Neman aspovarro nouecuum SR n3PWXY 
paw l:immix nervosa cPa6putuce xemsexe anapagpe. Illuboxy npnmeily °Dor enemeuTa orpa-
rnmasa camo merosa sxcoica Rena. rOMUTIMEI cseTCxa nponanonapa TaHTaKa =HOCH sa ca,ae 
canto rtecemtuy TOEM. Y 66ning Tam= nnona H mama Tasman je HesameTubss 110M011111fMaTepHjal 
y rinacrurnroj xupyprujs E, xupyprujw xocrujy. Oso je =me yonosmes ITO Tturran cynpanx 
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7. flazpyfia eanaoujy.wa 

npyrnm meranlima nincaxo He nenyje Ha >MHO TRIM 'cc& je C HAIM y nonHpy. TaHTallOBH ram= 
no6amn, inaHoan xocrnjy HT,g. Hit MEMO He WHOM H.CHBOTHOj Ammo= oprammma. 

8) Ainaiganin Banannjymose uncenHne nano ce no6Hja aarpenathem NI -141/03  Ha Haa-
/vxy. Ontio cnikunen, Hma napaHnacry amt wyry 6ojy. Pacronn V205  (T.T. 675°) nponcine enen-
'rpniny CTpyjy, urro Tpe6a npnnacaTn neanaTHoj enexTponwnmoj AnconHjannkt no mem: 
V205  -4-± V02+ + VO3. Hog o6n=unim ycnosnma 3aCH1-ieHH nonemc pacrnop canpnal ono 0,4% 
V205. Ho3HaTx cy xpHcranomigpanc ca 3, 2 H 1 H 20. IIO cacrany OHH ogronapajy 	nHpo 
hicra-o6nninuaa BaHagnjymose uncenince. PacmopmnsocT V205  y pa36namemcm jam-1m mucenH-
Rama snamo je Beha Hero y Bonn, urro yxa3yje na npumeran amcperepacc icapaxTep auxin pHna 
BananHjymone mccenline. Pealanljom nameky VOC13  H pacrHopa SO3  H SOC12  no6HHen je my= 
ORCHCyJKIAT neionanenmor BaHannjyma — V 20(SO4)4 • 

9) 3a HaHagnjymosy ruccennny (K = 1 • 10-4) 06a moryka npanua enexTponnnonce 
mccougjanuje V03 H• VO2OH r V02 - + OH' jennalca cy no HeponaTnohn cHora Tom'. 
Y xEccenilm pacrnopHma. nanagnjymona IcHceJmHa gal( nperencHo nocrojH y o6nnxy 1103ITTHBHOT 

joHa V03 . 3a °By cy icapawrepHenctme ynagmHao Hapanceile oiccHnannoHe oco6ince. Tax° y 
jcuco xHcenoj cpenincn 01"a nomixo oxcHnunte HC1 no cno6onnor xnopa. Peaxunja Hne no 
exemH: 2V03 2HC1 = 2V0• + C12  + 20H'. 

y Bonn ce nano pacrimpajy canto BaHanaTH Na, K a nexnx gpyrgx jennoHaneannix ma-
mma.' PacTsopn OBHX conic cy HJIH 6e36oh111 . 1M14 ncyhxacro o6ojexH. Y gacrom army amomijym-
sanagaT je 6e36ojan, aim npn aarpenatby H3Haott 30°  nano ry6H jenan geo amonajaxa H -110)1gTH. 

)KyTy 6ojy nma Taxobe 'heron pacrnop (pacisopmnsocr 1 : 100 Ha 06kmucm TeMnepaTypaMa). 
BaHaAaTH nsosa.newnwx H Tponanewnnuc MeTalla cy no npankiny TeMKO pacTsopmcm4 y Bojo'. 

10) )1(yra 6oja pacrnopa amonHjymnanagaTa ycnonnsena je npmcycTsom cno6o.runcx Jona 
V302'", 'mum yicaayjy H peaynTaTH nporcanana enexTpwtHe npono,gmHnocrn minx pacrnopa 

ILHXOBBX TemnepaTypa mpncmema. Ilopeg Tora, 3a Banagniym je npno HapalcrepHcimmo crna-
pame conic Tuna M4 [V601 7 ] (Taxo 3BaHHX x e K c a B a a a na T a) on Hojinc je setinHa o6ojena 
anaTno-ncyro no xao py6mi no:sato. 1Ipena3 on oNonnix me T a Han an a T a (c jonom VO 3' 

nag y pacrnopy V306 '") xa xexcananagarnma H o6paTno Beam" je 3a npomeny pealcunone cpe-
nme, xao urro ce SHAH H3 OMIX jematcHna: 

2 [V302] " ' 2H • = [V6017] • " + H2O a [V4017] " " 20H' -±2 2 [V302] " , +H20 

3aTo ce H3 IGICeilHX pacnitopa o6nimo HanHajajy ynpano xexcanananaTH. 
3ameHa mcene pealcunje anxannom gain na ce craapajy aojomi nnpoaanann-

jymone H °props H a nHjy mos e lacceinme no jenHatnamma: 

2V302"' + 60H' = 3V20,'"' 3H20 	a 	V207 ""± 20H' = 2VO4"' .1130 

HaTpHjymopTosanagaT (Na3VO4) XHJApORIMPIKTI ce paanance Bo1oM Ha =MHO AO nnposaHa-

Agra (Na4V207), a ripitt xmyuamy — no melaHananaTa (NaVO3). OgroHapajyha co cpe6pa mome 

ce Hannojarn y CBa TpH o6JmKa H.H3 cna6o HHCCJIHX pacrnopa non ycnoaom na ce Tat1H0 ycsocrann 

pH cpenvine: 

Kw; pH 	 4,3-4,7 	5,5-5,8 	6,0-6,5 

Tanomn ce 	 AgVO3 	Ag4V207 	Ag3VO4  

llocrojame onnx CO= Aoica3yje cponcaso ImmebY xnnpannix ofininca nanagnjymone H cpoccpopne 
laccenme, non jaxo napancena ocnoaoc-r HananHjymone xncenane xa nomimeinmannjH y macenoj 

cpenmin imin, Aa je naHannjym CJIHtlaH xpomy. 
11) Aejcrnom amonHjym cyncimna Ha pacraop NH 4V03  Tetniocr ce 6ojn inunmenom up-

BeHom 6ojoM ycnen crnapama THOCOJIH no jennalunfic: NH4VO3  4(NHO2S 3H20 = (NH4)3 

VS4  + 6NH4OH. Y InwcTom cramy a monnj y MTH° B a a an a T rpanic npno-my6H-
nacre xpricrane nano pacrnopmmte y BOAR. CJIHILHO aHanornHm jegamemxma cpoccpopa (§ 5, 
non- 39) y pacruopnma ce monanagaTic Aenivangno xnnponnayjy ca ernapaisem joHa, 'co* croje 

no cacrany Hameby VS,'" H VO4"'. 3axHcemanaibem pacrnopa Haimaja ce mpxic V2S5 . Osaj ce 

Howe no6nTn (y winy upnor npaxa) TaKObe mrpesamem V203  ca cymnopom no 350° . 3arpena-

mem na Ha3nyxy OH caropeea y V204  a y oTcycrny saanyxa na ono 400°  riumnbe na ce paaname 

na V253  H cymnop. Y now V2S5  je npawnrolo nepacrnopaH, aim ce nano pacrnapa y aniccunv• 
jama H amoincjym cyncpugy. 

12) Yx.namame tone 03 XHAPOKCKIla E205 • xH20 HHo6Hjyma H Tawrana aarpesamem, 
'Timken° je (liana cc n nocnegma minpama Bona 313ry6H) Minot ycnjamem mace, urro je ycnors-
men° 3HaTHHM nagnajamem TonnoTe nrannucom npenaaa ogronapajytacx anxmaingia H3 amopclonor 
y xpncranno crame (T °lino T a lc p nc Tann 3 annj e). 06a °ROMS ce Tone Tex Ha OKO 

1500°  H HHcy Hcnapnanni. 
OA CO= nHo6Hjymose xncennHe najoftgnmjn npenapaT je 6e360jint H Teunco pacraop- 

MHBH naTpujyhunio6aT npn6nanwor CaCTaBa NaNb03 -3H20, KojH ce nag:Baja, mina ce Bonom 
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320 	 IX. Haus *Oa impuoamot cuctiieasa 

gejcrsyje Ha Pam:Emmy Nb205  H NaOH. Airaum nomHe micenime npiferagamy c tuna-
alijama Howe Ha rpm jegmbelba count (tophlyne xM 2O • yTa205 ca Hajpaamapailljam 
Horrxma 3a x n y. OA acx ce peaarensto Ho6po paermapa y sons CaMO louutjyetrairranar, etojet 
ogroetapa cacrasy 4;0 • 3Ta 20, x xoja ce mugmaja y Bum xpHaanwpai* ca 16 monexpja 
Hoge. AHanorHa co 1303HaTa je m ca HHO6HjyMoM 

13) 3a cm rpm enemeerra ose noArpyne spa° je xapaxrepuctuljno ermapilliae Uepoutidnux 
jejHHeH,a. ,Tlejersom H 202  Ha pacntope merasanamna go6mjajy ce oArompajyhe myre ivm Ha- 

paHeacre cons y eno6ormom craeby HCII03HaTC nepxmcemeHe MAIM 
cleopmyue H4V20x  c x > 7, xoja ce =Hogs o,r( nmosetagetjymoHe eat-
ceneme 3aMeHoM jemior gem et:mewl:1pm nePoxolgenem ITInsuda 
—0—) Peammja neee' no jemmy= sanpHmep: 21%/H 4V02 -17 3H20, =--- 
(NH4)2H2V202„ + 2 H20. Camel no ce6n u y 6S3Hoj cpegengt 
n epee a n a A a T H cy nocrojaHm. Jam 3aRucemasame IBIDCOBIBC 
CrHopa mamma. nojaHy n;prteHe 6oje Tome= H hocreneiro peisnarame 
cretopemm ano6oAnexx nePetncenenta u3Asajamem mice/ em. 

Aejcrsyjyhm ca H202  na sageHe pacrsope mcromma Nb 20, 
Ta20, c KOH Ao6Hjarao 6e36ojne nepokovele 'Waif cacraBa KeE04• 

Cn. 191. CrpyRrypa AHanonte COJIH rmersojeHe cy H ca Hex= Apr= =limpets. Can ce 
jolts [NbF7]-2 	OHM H3sage og ogrompajyttem oinNomio6ara H ranTanaxa (M,E04), 3a- 

eteHom CBa mermpm =cements rtepoRommem rpynaeta, npn memy Nb 
Ta ocrajy neroBanen-met. 

,IlejerHom pa36.nameHe H2SO4  Ha pacreope nepHuo6ara H nepraerranara wry ce Ao6ant 
(y o6=Ry RpHeranox=para) H cno6omm nepxwceamie. Crept:arm =ohm comma, one oAr•o-
mapajy Atezilao6umw — HEO 4. 06e nermememure oxlmegjy ce Aocra Ao6pom nocrojammhy. 
Hanpnetep, xao Amyx my= xpetcranox=par HNbO 4  pause= ce pas6namenora cymnopnom 
micemmom (y3 ogsajmee H,0,) Tex reps sarpesamy. 

14) Tesmeparype Tornsmea H Rebymtuba,nesTaxanoiremeta Nb H Ta mme cy y Tafituntm. 
Marepaja 	  NbP, NbC1, NbBr, TaF, TaC1, TaBr, TaJ, 
Temneparypa ronmen,a (°C) 	 76 210 268 ,97 220 280 496 
Temneparypa maymalba ( °C) 	 229 254 362 230 239 349 543 

Tycname lb/IXOBBX naps ogromapajy jemtocrammum monexymma EX,. OM mmajy crpprrypy 
rpHroHatme 6=mparange c aromom E y neurpy. Hno6Hjymneerraxeropmg LIO3HaT je y Asa oreentRa 
— 6enom H )xylem (Temneparypa npenaaa je 183°), a NbJ, npn 3arpestuby paanamce ce sell npe 
Hero UITO Room to reetneparypy Torubmba. 

15) Ilpocropm crpvcrypa Romnnexca Tema M s  [EF7] npoymem je merogom peintrencxe 
almume RpHerana. Orpywrypa jolts [EF.A 1-  y cuymajy Hmo6mjyesa et =mum Hcror je num H oAro 
saps crpywrypm noxa3aHoj Ha cu. 191. Ca o6a eneme.Hra nomara cy Takolx metruiemna jemt-
melba mna M[EF 6], a ca ranranOm H TIMa M3[TaF8]. C.no6omm clenyoporannutom eamenetta 
H3gBaja ce y o6nmcy 6e36ohmx RpHcrana (T.T. 15°) eacrata 14[TaFe ] • 6140. 0A csmx otemec 
Homnnexcentx .jemnseas =See= =raj meta y xnajwoj mom rem= pacrsoperm 6e36ojaH 417ry-
opoTaHTanaT Ranmjyma cacraHa Kg [TaF7], Rohl ce mum Ao6HHa pacrsapamem Ta 20, y CMCBM 

. cbuyoposogoeunme eateeneme a RF. Om co, .xoja ce ememaja 6e3 Rpm-ramie sone, Agnes° k.e 
6arbe pacrsapa Ha Tornio Hero Ha xnamm, H crora mese Aa ce naxo npexpncra.imme (H3 pacrsopa 
samtcemeHmt ca HF Ha 6H ce m36erna =mamma). 36or Tora ce oasts mecro anyHatmo As 6HCM0 
1211Ta.TI 04HCTIIJIH DA npHmeca, Hanpmmep, As 6H ra OAB0413IM OA Hmo6mjyma, RojH y orcycniy 
neher amuse HF rpagm Accra jo6po pacrsopaH oxceiciniyopugent Romanexc cacrasa KONb0P,.] 

3a jpyre neerraxamareHmte Hmo6Hjyma H Tama= crHapame xammexcHmx jemmemsa imje. 
RapaRrepEctsmeto. Hnaec Hexa OA 013113 jeAmbeeba cy no3Hara. Rae upHraep momm Aa nommem 
Na[TaC1 6]. gejeneo meramtor xtunmjyma Ha pacron one COMa noneicax ce Hatopennhyje m 
go6Hjalbe enemorrapHor Tswana. 

16) OR getanoreHHAa nerosanmanor Bane A R j  y et a no3Har je CaMO tturyopmA, ecojet 
ewe= ita ce go6mje peammejom Hamety enemeHaTa Ha 300 8 . To je 6e36ojna macrame marepnja 
(r.cy6n. 111 °). Boa mrrnytto xempommyje VF,. KorannexcHa HHCCJIHIla HVF„ =jet ibemy °env-
nape, Hilje H33HojeHa; aim cy Ao6m3ene meHe coma Helots menus (K, Ag, Ba). ripema 3arpesmey 
OEM Hncy Hapomerro nocrojama. Tama ce K[VF 6] paenags Ha RP et VF, 'set Ha 330° . 

17) Ilopeg =cm xanorenciam jegmbeas 3a saimmtjym n Hmo6ujym mem cy Rapawrepn-
crimp! oxcuxanoeemiou onarre cleopmyne E0X 2. OA HMX VOF, jecy mcyro-6ean mama= (r1. 
300° , T.R. 480°). C 47Iy0pHAIIMa Ramajyma, Harpnjyraa et immix Apyrmx merlins OH MOHCC Aa two 
Attojeta jegmbeeba cacrana 3MF • 2V0F2. nO3HaTH cy Taxol)e H memos= num 3MF • 2V02,1? 

2MF • VO2F, Rojis ce H3BOAC H3 oxcuclenyopmAa HaHaratjyma 60111THjRX xmcetanumet. nog 
o6Hmenam ycnosmeta Temax mcyr VOC1, (7.T. —77°, T.K. 127°) MOHCC Aa ce Ao6Bje Aejersom cYBe 
HC1 Ha 3arpejana V,0, (y npucycmy P,0, Aa 6n 'imago mew, =jet rrpet peasant* nocraje). Be*- 
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§ 7. Hodzpyiia eamadujyma 	 321 

6ojaH Nb0F3  rpagH c cbnyopHgxma xanxjyma, HaTpHjyma HTH. rtBojHa jegrtH,ema Tuna 2MF • 

• Nb0F3  u 3MF • NbOF3. Be36ojaH NbOC1 3  cy6nro1llue Ha oxo 400°  H nor join jamem salve-
Batby pacnaga ce Ha Nb 205  H NbC15 . 3a pasnxxy og VOCI3  ox c xnopxgxma Hexxx jegnoBaneH 
Trim meTana rpagx griojHa jegmbema mna MCI • NbOCI3  H 2MCI • NbOC1 3 . TycritHe napa 

VOC13  14 NbOC13  ogroBapajy npocritm cDopmynama. OgroBapajyttit 6pomxgx E0Br 3  cni6o cy 
nocTojaHH H npx sarpeBarby pasnancy ce. Bona xHgponnsyje cBe oBe oxcHxanoremtge, rpagehri 
BanagHjymoBy ognocHo HHo6HjymoBy xxcenrmy. 3a TaxTan oxcxxanoreHrix, Hsrnega, Hxcy 
RapaitTepucTrpmm. Peaiunja Hsmeby Ta 205  H xnoponogomnta Ha 500 °  sine no cxeivin: Ta 205  

10HCI E 2TaC15  + 51120. 

18) IIocTynHa npomeHa 6oje lc* je ycnoBmeHa cHmicaBathem BaneHTHocTH BaHagHjyma 
neno ce Brum, Raga ce genyje Zn Ha pacTsop NI-1 41703  y C0110i HHCeJ1HBH. Kao xpajibx nportsBog 
pegyratuje y oBom cnytaajy jasma ce V 24- not( Sn•• pegyxyjeV 44- camo go V!-E-  a 3" - go  V4+ 

19) OxcHg (V02) xojit ogroBapa ueCaeopoeanettialicut BanagHjymy monte ce go6HTH onpes 
Hom pegyxusjom V205 . Jla 6H ce Ao6no n.naBo-upH Nb02  H HpH TaO 2, noTpe6Ha je, HanpoTHB„ 

Bpno eneprwana pegyunttja BI411114X oxcxga Nb H Ta (8000H1HOM HJ1H marHesHjymom Ha BHCO-

HHM TemnepaTypama). 3arpeBarbem Ha Basgyxy grtoxcugH naxo npenase y ogrosapajyhe now-
gpxge E205 . 

20) Conti lc* ce cTBapajy gejcTBom VO 2  (T.T. 1545°) ca 6a3ama HasxBajy ce eanaduisiuma 

H HsBoge ce og' Isono.mnxncenrma cacTana H 2V409  (Tj. H2O 4V02). _flax° pacTBopnn BaBa-

A11T11 HanHjyma 14 BarpxjyMa xpricTanitsyjy no 'rimy M2[V402] • 71120. gejcTBom cymnopBogoffaxa 

Ha Ibmcose pacTBope cTBapajy ce naxo pacmopHrt THoBanagHTH join HenpoytteHor cacTaBa. 
BartagHTH 0BOBWICHTHHX H TpOBWICHTHEX meTana y Bogm Cy npataligno liepacTsoplim. 

21) Conn xoje rpagH grioxcx,g BaHagHjyma ca ExcennHama xmone ce og gBoBaneHmor 
xaTjorta VO• • - TaxosBaHor BaHagHa a. Og 11314X V002 Moace ce Hajnpocmje go6HTH 

pacrBapaffiem V205  y jaxoj coHoj xxcenHHH. Y tosperom maim,  BaHagxnxnoprig je seneHe 6oje. 
OH je Bpno xHrpocxonaH x auto ce pacrBapa y Bonn, 6ojehx pacmop nnaBo Win rtpxo (y sa-

tEMICHOCTH og ycnoBa). C nnaBom 6ojoM pacmapa ce y B0014 Taxobe x mpxo-upx VOBr 2 . CyncbaT 

BaHagxna (VOSO4), no3HaT je y gBe mortxcinutamtje: HepacrBopnHHa H pacrBopmma y BOJW. 

1-1pBa (cHBo-senella) nocraje H3 )pyre, xaga ce oBa 3arpeBa c tcomteHTpoBanom H 2SO4  ;to 20° . 
Apyra (nnaBa) monce ce go6HTH sarpeBarbem npBe c manom xonmumom Hoge go 130 °  HHH pacma-

pmem VO2  y Tonnoj pa36nanteHoj H2SO4 . 3a pacmopaH o6n1nt nosHaT je 11143 xpncranownpaTa, 
o6ojexxx pa3H1IM ToHoBxma nnaBe 6oje. Ayritm crajamem pacmopa VOSO 4  03 osxx ce Rao no-
cnegvta xxgponnse HsgBaja senex Tinor og ximpaTa BartagHjym-gHoxcHga. Ca cyncl)arrusa 

gpyrilx meTana VOSO4  rpagn gBojHa jegmbersa yrnaBHom mna M 2SO4  • 2VOSO4  H 

SO4 • VOSO4 . H jegHH 11 gpyrx ce o6uxtHo itsgBajajy c xpricranHom Bogom. 

22) BaHagHjymTeTpaxnopng monce ga ce go6Hje *  HenoCpernmm mebyco6Hrun gejcrBom 
enemenaTa not sarpeBoby. To je Telma HpBetto-mpita TetmocT (T.T. -26 °  T.H. 152°). rycmHa 

meroBrix napa ogroBapa tkopmynn VC14, anti sa pacrBope y yriaeHTeTpaxaopitgy ycraHortmeHo 
je npricycTso paisHoTewe Hsmeby ripocrmx 14 gumeptarA monexyna (6pojHo onapaxTepricamt opm-

com [VC10 2 /[V2C1 8 ] = 2 • 10-2  Ha -24°). 3arpeBamem VC14  naraHo ce pasnante Ha VCI, H 

xnop, a Aejcmom 1300e ce xHgponxsyje no jegHatutHH: VC1 4  H2O =-- VOC12  2HC1. 

IIponynrramem napa VC1 4  npexo xnopxga K, Rb H Cs, sarpejamtx go 400°  nocrajy agH-

nnona jegmberra o6ojeHa mpxo, 0011. pynamacToupBeHo, ogH. my611'acTo. gejcrBom xnopa Ha 

cmenly VC14  x S2C12  mory ce go6HTH upHH 'Triennia gBojnoi jegrabetba cacTaBa VC1 4  • SC14 

 (T.T. 32° ). 
Peaxigtjom xamey VC14  n NO cTBapajy ce 4Bpere maTepuje cacraBa VCI 4NO, V2C17NO, 

V2C1 8 (NO)5, xoje .naxo cy6n11mmuy. 
gymaim sarpeBarbem VC1 4  c 6e3Bogimm HF monce ce go6xTH mpxo-xtyr npax VF,. HpH 

sarpeBatby y aTmoctbepH a3OTa H31130 300° , gonasx g0 pacnagama Ha VF, H VF 5 . BaHagHjymTe-

TpatbnyopHg je xnrpocxonaH H Boga ra naxo xngponmsyje rpagehH VOF 2 . OBaj c cloyopruntma 

H1433 meTana gaje gBojHa jeginherba yrnaBHom Txna M 2 [VOF4  • H20]. HosHaTe cy H 6C3BOAFIC 

coax Hanpilmep K2[V0F4] x (NH4)3 [V0F5]. 3a 'mammy og oxotcpnyopiaga VOC1 2  c xnopH-

rtHma meTana He rpagH gBojHa jegmbetha. 

23) AHanoraH VCI4  TanTanTeTpax.nopmg moace ce go6HTH Tepmxillmm pasnaraxsem TaCI 6 

 npn sarpeBalby. Hpx Tom ce oBaj pacnaga Hajnpe Ha TaC13  x xnop Hoene ttera TaC1 3  pearyje 

c Bituntom TaCI 5  rpagehrt TaCI4 . TeTpaxnopng TaHTana je TamHose.neHa tanpcTa maTepHja, xojy 
Boga naxo pasnance no peamtxj14: 2TaCI 4  51-120 = TaC13  Ta(OH)5  5HC1. Tot( npo-
geca jacHo noxasyje HenocrojaHocT meTBopoBaneHTHor croba xog TanTana. 

24) Srsajamintm gejcmom enemeHaTa Ha Bilcoxitm TemnepaTypama mome ;la ce go6Hje cyn-
cintrt TaHTana cacraBa TaS 2 . Kmyttana Boga ra pasnawe npH muff nocrajy Ta 205  • xH20 rt 

HsgBaja ce H2S 14 H2. 
25) Oiccrut TpoBaneamor BarragHjyma (V 20,) monce rta ce Ao6Hje pertyxusjom V206  Holio-

HHKOM Ha 700° . OH ce naraHo pacTBapa y xxcenmama, cTBapajyhx conk' ca senemtm HaTiOHOM V • 
OBe coati cy Bpno jaxa pegyRnHoHa cpegcrBa 11 y pacrBopteda ce nocreneHo orccrumny Beh Bas- 

21 Omura xemmja 
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322 	 IX. Theifia epyfia iiepuodHoe cucirsexa 

AyimuttM KuCe0Himom. ZjejcrBoM pacrsopa amanEja R3,gBaja Ce.3enemi TanOr V(OH) 3, Rohl ce 
ussaHpenlio mum.  oxcx,rmute Ha Hamyxy. 

26) Pacrsapamem V 203  y cknyoposormAmmoj mwenumi i ynapasamem pacrsopa moms 
ce n0613TH TaMH0-3elleH VF3 • 3H80. C timyougumma HxSa jenuosanearinix x. nsosaneamux • 
merana VF3  rpanx gomnnexcHa jenmbeMa Tana M2VF5  (xoja 'cc o6souro Hansajajy c xperan, 
nom BOOM) H M3VFg. Be3BOAHH VF3 je o6ojeH 3eJleHICICTOHCYTO H TOM' ce Tex 113H8A 8000. 

BaHannjywrpxxnopmn ce MOHCe no6wrx pasnaramem VC14  npx sarpesanl. To cy gpaeHo-
n,y6anacrx Heacnapmkum ximicrana NOM ce y Bona naxo pacrsapajy 6ojehM pacrsop seneao. 
Hpx KOHljeliTpHCalby osor pacrsopa (y OTCyCTBY sasnyamor xxceoliuxa) "143,111:111ja ce MICH.  
xxrpocxontm xpncranoximpar cacrasa VC1 3  • 6H20. AHanormt VC13  6poman 11. jonun, yonurre, 
mHoro mime Ha.mera no csojxm oco6xHama, aim ce onnwxyjy , mamom liocrojasomhy. Cratipame 
KomnnexcHmx jenmbema c xanoremumma npyrxx mem= 33 osa jenmsema neje mapaxrepscrumno. 
HalIPOTHB amoHujaxarx cy nocra nocrojaml. 

27) Ilpx penyxgxjx (Haupnmep, enexrpomoom) pacrsopa V 205  y cymaopHoj 'swears's( 
no6nja ce 3eneHa remnoc-r 143 lc* ce npx A0B0JbHOM mmgewrpucamy sonaaia =ea xpxcranas 
ra ior cacrasa V 2 (SO4)3  • 1-12SO4  •412H20 H0j14 je no csojoj crpywrypx, seposamo, 'Hommexcna 
mwemma H [V(SO4)2 ] • 6H20. Oripeximm sarpesamem, osor ranora no 180°  mome ce no6urk 
y sons Hepacrsopan myr V2 (SO4)3 . Ca Cyn4)amma HH34 jermosanextrumx merana cymtar rposa-
newmor saHannjyma naxo rpanx womnnexcHa jensmema, _yrnasHom TH1111-M[V(SO4)s] • 12H20. 
OBe coax sehmm nenom cy o6ojeue pasHam roHosama my6xmacre 6oje; pacrsapamem nax y smut 
gajy seneHe pacrsope (Rojwnpa jamom pa36namemy c sonom nocrajy )Kyro-mplot 3601 naciane 
xmgpomme). 1IpH A0B0JbH0 BHCOKHM KOHAeHTIMIAHjaMa OBH cy y OAHOCY Ha 1393AAMIK xliceomus • 
penarmmo 110CTOjaH11 14 ORCHAHIlly ce C aCHHM cnopo. 

28) CmsogpH V2S3  mome na ce no6Hje mapemem y2s5  Ao 500° . OH .je seoma nocrojau y 
onnocy Ha mwemme, Roje Hiwy oxamagHoHo cpencrso, Ho pacrsapa ce y pantiateHoj HNO2. 
HpH acapetby V2S3  no 1000°  crsapa ce gpH VS. 

29) Ups NbC13  H TaM110-3elleHH TaC13  mory ce go5HrH repinmauva paanaramem °Aro-
sapajytmx xmopm,sa EC1 5 . Y xnanHoj Honx oHx ce pacrsapahr 6ojehx pacraop miaBo [Nb.• 
MTH HeneHo (Ta•••). 06a ce pacrsopa oiuumyjy Heo5HttHo jaHlva pegrantoman oco6uHama x no 
creneHo ce ORCHAMBy non nejth.som sasnyumor xxceoHaxa. Hxo6Hjym moHce na ce penyKyje AO 
rposanewmor crama ummom y coHoj xxcenHHH. ollejarsom anxanxja Ha pacrsop -TaC13  x.msaja • 
ce ae.neH Ta(OH)3  xojH je roam° jaxo penytamoHo cpencrso Aa  npn xmymatby paaname Bony 
no jenHammm: Ta(OH) 3  2H20 = Ta(OH)4  H2. PegyugHjoht TaBr 5  BOAOHIIKOM Ha 700 
mome ce no6xrx ciao-3eneH TaBr; . 

30) 0HcHg (VO) Kohl ogroaapa gHosageirmom,BaHagHjymy nocraje Rao CHB npak aarpe-
aathem V206 no  1700°  y crpyjH Bogolanca. Oaaj °Haig BaHagHjyma ,nocra go5po uposonx enex-
rpHmHy crpyjy. OH je Hepacrsopmxs y Bona, ana ce nano pacrsapa y pa36nametmm xxcemmama, 
rpanehH onrosaimjyhe CORK c my6Hmacrxm xarjonxma V.•• Ose corm cy Heo6mmo jaKa penyx-
gxoHa cpencrsa Hy OTCYCTBY OKCHA3.1111011111C cpencrasa 113A13ajaiY nocienexo 113 sone racosirrx 
BOAOHHH. ,IlejcrayjytH4 anHanHjama Ha H.Hxose pacraope, mace ce gobs= Papa Tailor V(OH) 2 ; 
oBaj xHgpoRcng maje HagsojeH y HHcrom croby, jep ce Heo5kilmo naHo oxcagtone. 

31) BananHjyM ,rncgopHg (VCl2) mono ce no6Hru y wary 6gego aegelarx xpacrana npbnY-
=mem mem sonomma x napa VC14  xpos ycajany zees. Iberos myfinmacta BOAeHH pacrsop 
6p3o noseneHn 36or. oxamitmje V.• y 	Y ammony VC12  pacrsapa ce c nnasom, a y erpy 
ca seneHxacro-myrom 60jom. CnamHe oco6HHe xma H mpxm 6poman (VBr2) H pysurmacrx jonmg 
(VJ2). 3a xanoremme VX2  nosHarx cy norm nocrojaHa KomunexcHn amomfjaxarg. 

Cyncloar nsosaneHrHor saHanxjyma nocraje penymn4jom pacrsopa mum jenamema saHa-
mijyma y cymnopHoj macenmax nomohy Merasmor ipuma HMI enexrponHnimmum nyrem. 

lipenysxmajyha Hapomire mepe npegoCrpowHocm nporna oHargagnje, OH ce MOHCe 
usnsojwrx y °Wring gpHo-my6Hmacror-xmwrana ximpara cacrasa VSO 4  • 7HSO. Ca cymbarma 
Hexxx jenHosanemma merana VSO4  rpanx nsojHe con!! Tuna M 2SO4  • VSO4  t 6H20. Oise cy 

' penarmmo ileum pacrsopHe ii nocrojamje cy Hero cam cymbal. nsosanewraor saHanmjyma.. 
32) OxcHn nsosaneHmor Hxo6Hjyma (NbO) mome na ce go5Hje aarpeamem K2 [Nb0F6 ] 

c merannilm HarpHjymom. OH xma metanHa Kamen x no6po nposo,rt enewrpmmy crpyiy. 3arpe-
samem y armoccpepx xnopa NbO ca c.na6om excnnosajom npenaxx y Nb0C1 3. Y couoj sacemmu 
pacrsapa ce npx memy nocraje NbOC1 3  x xsnsaja ce sonomM. 

33) TamHoxeneH HcnapnAis TiCla mome ce no8Hra repmammtm pasnaramem TaC1 3  Ha 
500°  npema cnenehoj jenHatunia: 3TaC1 3  = 2TaC12  TaC15 . Heaasmcao on rora into je TaC12 

 y B0,1:114 11paliTHIMO HepacraopaH, OH ce seh Ha XJISAHO °amnia= C Hagsajguaent BOAOHHK3 H 
crsapamem joHa Ta• • •. 

34) Wapemem (Plum cripameHor V, Nb x Ta y crpyjn 1130T8 mory ce no6grx H,HXOBH 
CHBH Hufapuau omure cpopmyne EN. Cam cy OHM nocrojaun npema sons H onauxyjy ce reancom 
xorummomhy (VN ce Taint Ha 2050 °, NbN Ha 2300°, a TaN rex Ha 3090°). 
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X. tlETBPTA TPYHA HEPHOAHOT CHCTEMA 

Kao H y npeTxonHoj rpyin4, Tax° H °Age, npema 
enexrpoHcxxm crpyxTypama HeyTpanH I1 x a T o- 
M a xeriocyexxo 113a yrmemnca x c1uut0Xjyma gona3e 
repmaxxjym H exemexTX xojr4 criexyjy 3a IbHM. Max-

cxmaxxa Banexmocr CBHX paamairpaxxx enemexaTa, 

KaK0 npH onaHaffiy Taxo H npH npeyantaiby exexTpoxa, 

?Alva 6HTH HcTa jenHaxa e T o p H. kimajyhH y 
BH,Ery noBehathe aanpemme aroma npH npena3y on 
'yr.ThenHxa Ha °nosy, mowe ce npeTnocraHHTH na TeHaba 
°mix Ica nonymaHalby cBor cnomaunber cnoja no oK 

Tem cna6n y HasegeHom pew, ;lox naxoha ry6krma 
enexTpoHa — pacTe. Y Be3H C THM, npH npena3y 0,4 

C xa Pb mopa noire no cna6.Tbe1ba HemeTanHor, a ja-
liaffia meTanHor xapaxTepa enemeHaTa. 

OHO IUTO Hajmune pa3m!Kyje tinaHose nonrpyne 
'maim on cvuninHjyma H ymemixa, ca rnenHurra 
HAIXOBHX eJICxTp0HCKHx crpyoTypa, jecTe oTcycrao 
icon TuraHa K iberomx aHanorilja Team& aa noryma-
Balbe CBOT' cnomannber caoja no oxreTa. Y Beall c THM, 

no aHanorHjH c nonrpynaivia BaHanHjyma, xpoma H max-
raHa, monce ce oLIeKHsaTH na he icon nepmBaTa ISIDEOBIUE 

HajnehHx 1103HTHBHHX BaJIeHTHOCTH ezemewrx noxypyne 
Twratia 110Ka3HBaTH senHxy CJIHLIHOCT Ca CHJIMIIIiiyMOM. 

§ 1. Yrmemix. Yribeinix He npmnana enemeHTHma 
K0j14 cy Hajamne pacupocTpaffieHH y npxponx; on 
yxynHor 6poja aroma 3emnAme xope Ha Tberos neo 
UOJIa31,1 camo 0,14%. Be3 o63Hpa Ha OBO, 3Hagaj yra.e-

1114Ka je H3HaxpenHo BeJIHK11, HOUITO cy 'berm:3a jeng 

ibeffia OCHOB CBHX )KHBHX opramaama. 
06nrnAH Hana>xema yrrbemixa y npHponki cy pa- 

3H0Bpaill. Cem y TKHBHMa CBHX 31(141311X oprann3aMa H 

nponyxrnma ffixxosor pacnanaffia (xameHH yram, Ha4)Ta 
WA.), OH yna3H H y cams MHOTIIX mmepana, KOJH 

Hmajy y BehHHH capiajesa onnny topmyny MCO 3, 
me je M ABosanewrim meTan. Iiajpacnpoerpausexujx On Taxxxx humepana je 

Kamm (CaCO3), xojx nonexyanyr crimpa orpomxe xacaare nojexxxxM 
xenoxxma 3einmHHe noxplume. ATmoctoepa cagpxu4 yrmexxxa y xxpy yrzeugx- 
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324 	 X. lieu -400a zpytia uepuoauo2 cuculema 

oRcHip (CO2), it* ce y pacrBopeHom craiby xana3m TaRobe y entim npnpogimm 
BogaNia. 

Cno6ogaH yrmeHmx Hana3H ce y o6nHxy ;Ise mognelnixannje —gHja-
maHTa H r p a cp H T a. Ca ElehHU Han manam, HaTe3mem, OBHM ,11Bema mo-
mictoxagHjama mowe ga ce goga Tpeha — T3B. amop cp H H ymetnm, tnijH je 
HajnpocmjH upeTcraHHHN gpBHH yram, Ho CBOjHM CHOMBIMIHM oco6HHama gHja-
maHT ce mHoro paanHxyje OJT )1pyre Beg mogmigutanHje. OH je 6e36ojaH, upow4gaH men. Tew. 3,5 H HajTi3pH H3mey CH' 1103HaTHX mmepana. TpacimiT je cum, HenpomgHa H 110,71 npcnima macHa maca, cneg. TeHc. 2,2. CynpoTHo gujamairry, 
OH je Heoma mex — naxo ce napa HoxTom H npH ompamy ocraHma case Tparose 
Ha xapTHjH. Amop(DHH yrmeinix no cHojHm oco6HHama ,uocTa je 6.1143al< rpalarry. 
1Leropa cneinntouna Te>xma xpehe ce o6Htio y rpaHHHama og 1,8-2,1. Kog 
HexHx EpcTa „amopdmor" yrzemaxa BeoMa jam) je H3pawena cnoco6HocT a T-c o p n 4reije (T.j. nonpunnicxor ynHjaffia) racoBa, napa 41 pacmopenux ma- TepHja. 

TpojHoj Tatum Ha gHjarpamy crama yr.rbeHHHa ogropapa TemnepaTypa og 
oxo 3700' H npHTHcax og ox9 100 aid 3aTo ce yrzeHkix npm 3arpeBamy no 061411--  HUM IlpHTHCROM (y orcyci•By Ba3gyxa) He TOIIH, Bell Ha ORO 3500° cy6nHmkne. 1-9  HO,/ 0614x1HHM ycnosxma enememapHli yrmeHlix je BeoMa HHepTax.  Ha- 
npoTHB, Ha I0BOJLHO BHCORHM TeMnepaTypaMa nocTaje xeivalcxn aRTHBaH npema 
BeIIHHH mem.= H mnorHm Hemerannma. „Amop4mH" yrmemnc je 3HaTHO peax-
THHHHjH Hero o6a ocHorma o6nlixa oBor enemenTa. 

HpH 3arpesaiby „amopcimor" yrn.eHHHa Ha sa3g,yxy opaj exeprHgHo pea-
ryje C 2 HCe0HHROM, ripx memy no jegHatimm 

C 02  = CO2  + 94 laca.a 
nom-  je auoiccua yrmemma (gpymmje — y r meugHoxcH T). ,E(HjamaHT H rpacIATr caropepajy canto y t1HCTOM xRceommy H Ha gOBOJLHO BHCORHM Temnepa-Typama (700-800°). Y na6opaTopHjama CO, ce Haj3rogmje go6Hja gejcrHom 
KHcenmia Ha CaCO3 (xpetnbax, mepmep). 9  

Monexyn O=C=O je JIHHHC114 (d(CO) = 1,15 A). YrrbefigHoxcHg 
je 6e36ojaH rac, cna6o xmcenor yxyca H mhpHca. Hog npliTHcRom og 60 auc ox ce 
Beh Ha o6HuHoj TemnepaTypH 3rynnbana y 6e36ojHy Tetmocr, Hoja-ce liyHa H wax-
cnopTyje y genkliIHHM 6onama. HpH jaxom xnaelby CO, npena3H y 6eny cHmHy 
Macy, Hoja no o6Htnim npHTHcHom cy6nHmpnne Ha —78°. IlpeTxogHo npecosaH 
qapcT yrmeHgHoxcinr Hcnapasa penaTHnHo cnopo, npu nervy ce iteroBa oxonHHa 
jaxo xnagH. Ha oBome ce ocHnBa nplimeHa CO, y cHojcTsy „cyBor nega". 10-12 

YrmeugHoRcHg (gpyxtmje „yrubeHa xucenkma") He nogpwasa ropeme o6H11- 
HHX BpcTa roprana (Tj. yriLeHHHa H meronilx jegmem,a). Y aTmoccDepH oBora 
rata rope camo maTepHje Raja je aclAnnrreT npema xllceoHnxy mHoro BehH Hero 
Hog yrubeHHIca. Kao npHmep MO?Re ga nocnplud meranHH marHe3Hjym RojH ce Ha 
600° nanH y aTmoccpepH CO, H caropeBa no jegHatnimi 

CO, 2Mg = 2MgO C + 198 Kiaz.4 

ATmoccbepa cagpxm npocetmo 0,03 3anpeM. % CO, • 13-15  
Y DOM ce yrmenrrHoxcng pacmapa gocTa go6po (npH6JunxHo 1 :1 no 

3anp.). HpH pacrHapamy Hacraje genHmwmo y3ajamno gejcTso H3meby o6e mare-
pllje, xoje BogH cisapaiby yatbene Kuce.autie (H2CO3) npema penepcHBHoj peaxin4jH: 

H2O + CO, ..-o-- 1-12CO3  

Uma 
Maga je paBtfoTexca oBe pealawje nomepeila jaxo yneso H maga y pacrsopy 

BeoMa maw H2CO3, ymeikaBoicalg Tpe6a cmaTpaTH Rao amalgpgg yrmeHe 
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CO, + H2O H,CO, H.  HCO3' 2H• + CO3 " 

HpH 3arpeBaffiy, CO, ncnapana H paoHoTewa ce nomepa Two°, o6pamo, HpH 
gogaBalby anrsaallja joHH Bogomixa ce Be3yjy H parmarenca ce nomepa ygecHo. 16-19 

 Kao goo6a3Ha xncenpma, H2CO3  gaje Asa pega calm: HeyrpanHe (c aHjo- 

HOM CO3") H KHcene (c aHjoHom HCO 3'). Ilpoe ce 3osy Kapoottaffiuma, ; -Apyre — 

6uKapoottaialtma. Cammo camHm aHjoHHma yr.rbeHe KHcenHHe sehma }bemix cam 

je 6e36ojHa. 
OA Kap6oHaTa Hajo6HuHmjxx XaTjoHa y BOAR ce pacToapajy canto 

coax Na•, K. H NH4•. Ycneg 3HaTHC xxgponn3e 1141X0BH pacToopa nona3yjy 

6a3Hy pearawjy. Irlpoe goe coin' mory ce HCTOHHTH 6e3 pacnagaffia; ,Itca ce BehHHa 

Hap6oHaTa npH >Kapeiby pacnaga Ha oxcng ogroBapajyher meTana H Ha CO,. 
,aejc.room jaxnx xHceinsia con xap6oHaTH ce naxo pacnagajy, rpageho coax 

jaxmx KHCCJIHna, Bogy H yrmeHgnoxcHg. lipaxTromo HajBanamjH xap6oHaTH 

jecy Na,CO, (coga), K 2 CO3  (noTauna) H CaCO3 . 2°  

CynpoTno BehHHH Kap6onaTa con 6 n K a p 6 o H a T H ce pacTBapajy y 

BogH. Hpawrmmo Hajoanamja micena co yrmene xHcenHHe jecTe NaHCO 3  (T3B; 

coga „6ificap6oHa"). XHApanH3a oBe je nog o6mInmm ycnooHma He3HaTHa (peax-
HHja pacznopa Ha naKmyc cRopo je HeyTpanHa). 3arpeoathem ce 3HaTHo nojaxma, 

a Ha ()Ho 60°  yr.rbeHnHoxcHg HOtH4H,C AeJIHMHIIHO ga ce n3goaja 113 pacTsopa. 

Jame xHcennHe paaaancy 614Hap6oHaTe ananorno Kap6oHamma. 21-23  

OCHM yr.rbeHnHoRcHga Hanoi° xxceomtmo jegmbeffie yr.rbeHHKa jecTe 

yerbefimotioiccud (CO). To je 6e36ojaH rac 6e3 mapHca, mano pacroopaH y HogH 
(2,5 : 100 3anp.) ca Hojom xemumm He pearyje. Yr.rbeHmoHoxeng He pearyje HH ca 

6a3aMa H xmcenHHama. 1/1 3BanpeHo j .e oTpoBa H. 24-23  

YribeHmoHoxeng ce croapa y ()Hum cnytiajeBnma, Raga caropesame yrme-

mica HJIH meromix jegmbeiba 6Hsa y HegocTaTxy RHceoHinca: yrmeHmoHoucHg 
ce cTsapa xao pe3ynT3T gejc-rBa yr.rbeHgnoxcHga Ha 
ycHjaHn yrarb no cxemn: 

CO, C + 41 Kicaft = 2C0 

Ha Ba3gyxy ce CO nano Ha oxo, 700 °  H caropeBa nna-

BHM nnameHom AO CO,: 

2C0 + 02  ---- 2CO 2  + 135 lacan 

H3Tmajaibe 3HaTHe KOJIWIHHe TonnoTe, xoje npaTH 

ony pealulHjy, yBpruhyje yFJbeHMOHORCH1A y opno 

gparoueHo racoonro ropHoo. OCHM Tora, yr.TbeHmo-
HoxcHg coaxe rogHne Hana3H coe Behy H oehy ripm-
maw Rao cnpoBI4Ha 3a cHHTe3e paannc opraHcmix ma- 
TepHja. 	

CA. 192. Oraapalbe H caro- 

1413 rope HaBegeHor 1133123H, ga ce caropeHme 	peame CO y nag! 

ge6e.rmx cnojeBa yraa y nehHma Bpuin y CyIHTHHH y 

TpH 4)a3e, Imo HITO je TO cxemaTcm4 rioxa3aHo Ha CR.' 192. IlpespemeHo 3aTHapa- 
gwvimaxa crnapa y Heat HeAocraTax xaceomuca n mowe ga H3a3oHe umpe- 

Ise CO y Hpoc-Topy xojH ce 3arpeHa 14 TpoHaibe mula xoja ce Ty Hana3e. Tpe6a 

xxcenme. Osa je Bpno cna6a H canto ce y He3HaTHom creneHy pacnaga Ha joie 

H H HCO3', TkoK ce ibeHa ;lama -  guconHjagHja ca cTsapamem jona CO3", cama 

no ce6H n He gemaBa. Y3Hmajyhm, mebyTHm, y o63Hp moryhHocT H ose gHcogHja-= 
gHje, Hanaarvio ,nka y BogeHom pacToopy CO, je,gnospemeHo nocToje one panHo- 

HoTence: 
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326 	 X. Vampla zpyfia iiepuoduo2 cuclisesa 

HanomeHym Aa mHpHc, xojm ce y OBHM cnytiajemima jaHrba, He HoTwie oA yraeH-
moHoxcHga, Beh og HpHmeca Hem opraHouix jegmen.a. 29-35  

C xemHcxe cTpaHe, yra,eHmonoxcHg ce oggHxyje yrnaHHom c x JI o x o-why 3a agHHHjy H CBOjHM pegyxgHoHum oco6HHama. 
AJLH o6e oae ToRme y BehHHH cnymajeaa Hcrtomaaajy ce ,g0B0J1,110 jacHO canto 
Ha nomunemm TeMnepaTypaMa. Hog THM ycnoaHma CO ce naio jegHHH, ocHm 
c RHceoHHRom, join H c xnopom, cymnopom, Hems meramma HTg. Y aesH c THM, 
yrybeHmoHoRcHg npx 3arpeamy pegyxyje MHore oRcHge AO merana. OBa tame-
lama Hma BenHRH 3Hatraj 3a meranypr-Hjy. 

Ynopego ca 3arpeambem, xemxcxa axTHBHocr yrmeHmoHoxcHga uecro ce 
MOH noaehaTH H pacraapamem. Taxo y pacraopy OH mome ga pegyxyje co= 
Au, Pt n Hum gpyrilx enemeHaTa go ogroaapajylum c.no6oginut meTana Beh Ha 
o6HInn4m TemnepaTypama. 36-39  

Oj nojegmmx peaRnHja pacmoTpHhemo peaRgHje yribeHmoHoRc.ags ca xno-
pom H meTamma. PeaRgHja H3mey CO H xnopa no jegHaturam 

CO + C12  -4.-± COC12  + 27 facan 

notnabe y mpaRy TeR H3Ha,g 500 0 . Mebymm, no mum yczoaHma je pasHcrrema 
Beh jaRo nomepena yneso H nomoc g5oceoia (COC12) Haje BenHRH. Hanpoma, 
no yTHHajem gHpeRTHe cyHtlaHe caeTnocrH mill y npncycray xaragmaiopa (ax- 
THBHOF yriba) peamatja Hge gocra 6p30 sell Ha co6Roj TemnepaTypx. OBaj Hamm 
go6Hjama ■tocreHa o6H4Ho ce H ynorpe6a.aaa y HagycTpHjH. 

elocren je 6e36ojaH rac RapaRTepHcrwmor mEpHca. Y Hogri ce mano pacraa-
pa, anki ra oHa nocTeneHo paanawe no cxemx: 

COC12  + 2 H2O = H2CO3  + 2 HC1 

C xemHcRor rnegmnTa (DocreH je, npeMa Tome, xnopng ymeHe RHcenwHe. 
143BaHpe,TAH3 OTp0BHOCT itoocreHa, ynopego c meroaom Cliel(H41011HOM Te-MC141.10111, jecDTHHohom H naRohom go6Hjaisa, pima= je ga ce oBaj rac y npaom 

cae-rcRom paTy ynoTpe6a.aaao Rao 6ohnt cerpoa. Ycneg aenme cnoco6uocTH 
clocreHa ga cryna y peaxnHjy ca mHorHm opraHcxam jegarBeimma, off 118J1a313 Bening nprimeHy npx pa3HHM cHHTe3ama. 40-42 	 • 

Yr.rbeumoHoxcHg moxce HenocpegHo ga ce jegHHH ca mom meTan H M a. 
OBe peaRgHje TeRy o6wrno cam° Ha nommeHoj TemnepaTypH H nog npunicRom. 
IlpH Tom nocrajy Kap6oiturtu 	[Fe(C0) 5, Ni(CO)4, Cr(CO) 6  HTg.1, lc* 
Tpe6a cmaTpaTH Rao RomuneRcHa jegmben.a. 

Kap6oHmat meTana cy no npasagy ;Imo Hcnapaose iretnie HRH mapere maTe-
pHje, Roje ce He pacraapajy y HogH, arm ce go6po pacraapajy y mHorum opraHcaum 
pacTaapaqHma. rlpH 3arpeaamy CBH ce mix goBoadio Jinx() pacnagajy Ha ogroaa-pa jyhH meTan H yr.rbeHmoHoRcHg . 43- 4 5  

cy1rpoTH0 jaxo er3oTepmHom npogecy crsapana CO 2  H3 enemeHaTa, peaxrHja 
cjegmbasaffia yrJbemaRa ca cymnopom je eHgoTepmHa: 

C 2S + 15 wan = CS2 . 

Y TexHHHH ce yeibeuducy.a0uo (CS2) go6Hja nponyurrmem nape cymnopa Rpo3 
cnoj ycHjaHor yrma. 

T-IHCT ylybeaglicyngm4g je 6e36ojHa Tetwocr HpHAHLIHO npHjaTHor mllpHca. 
MebyTHm, OH o6Htnio cagpmal He3HaTHe npHmece npogyRaTa gem/armor pacna-
gama, xoje My gajy "'Try 6ojy H ogapaTaH MHpHc. Y BogH je yrmeHgucycjwing 
cRopo HepacTsopaH H no o6Hiamm ycnoanma He pearyje ca osom. Beoma je Hcnap- 
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J},}1B g x.rbyna Ha 46°. nape yrmennHcynctinga cy oTposHe n Heoma JralCO 3anamise 

Ha Ha3gyxy. 
YrrbeHgricynstog je ogantraH pacrnapaq 3a macrx, yrba, cmone 14 T.CJ1. Ha 

°Home ce 3acmina iberona Texmitma npHmena 3a excrpaxosaibe OB14X maTepHja H3 

paanwniTor npmpogHor maTepHjana. 11.1HpoRo ce npHmelbyje Rao cpencrso y 
6op6H npoTHH urreTotraHa y norbonpmwegH. 46-55  

PeaRnHja HenocpegHor cjexr,vabariatba yr.rbeHima c a3oTom jaxo je en-

goTepmHa 14 geuraHa ce camo Ha Hpno uricoxHm TemnepaTypama. Og HajnpocrHjia 
jegmberba yrrbeHHxa c a3oTom HajHanumja je yujameodotatima Kuceinoia (HCN). 

OBa monce ga ce go6uje H3 CO 14 amomijaRa no peaRunjx, 

CO + NH3  + 11 la can = H2O HCN 

noja y npHcycmy xaTanwaTopa (Hanp. Th0 2) Beh Ha ono 500° kIge gocra 6p3o. 

LinjaHoHogokurnHa RHce.rtHHa je 6e36ojHa Temioer ca cna6Hm CBOiCTBeH14M 

mripmcom, x.lbytra Beh Ha 26°. C Hogom ce HCN meura y cHanom ogHocy. Iberia . 
xHcema cnojcTBa cy H3HaripegHo cna6o H3paxceHa Te ce nog gejcruom jamix xnce-

alma naxo ocno64a 143 cHoji4x COJIII HjaHH g a). 

Kao H cam joH CN-, Behrma inrjaHnna je 6e36ojna. jegmbena ca HajaRTHH-

HnjHm meTanHma cy go6po pacruopHa y BOAH, ca maybe aRTHHHHm, no npaHany, 

ma.no pacrHopna. 3a joH CN -  je H3BaHpegrio RapaxrepirrwaHo crynaibe y yarrpa- 

rimy cciDepy nomnnexamx jegimena. 
1.1HjaHouogoHHima xlicenkma ynoTpearbasa ce yrnasHom 3a cHHTe3y opraH 

CICHX. 
jegmbeiba, a ibeHe cola' (NaCN, KCN) — npn go6Hjarby anaTa nTg. Kano 

calla HCN, TaK0 H H,eHe COJIM cy BeoMa arposHe. 56-61  

I-1pH 3arpertaisy mepRypnwijaHHga Ha 450° npema peaxunni 

•Hg(CN)2  + 24 lawn = Hg (C N)2  

H3gBaja ce HajnpocrHje jegHmethe a3oTa c yr.rbeHmom — xfujau 
To je 6e36ojan, caposax rac cHojcrBeHor Mnpxca. Y xemHcRom nornegy nujaH 

noxaayje Henrany CJ1HMHOCT C xanoreHama, npri trebly y.nory aroma xanorena nrpa 

pagiman CN. 62-71  
IIpx RyHaiby pacrHopa RanHjymnHjamiga ca cyMnopoM (HRH npn cranalby 

o6e maTepHje) nocrajy cones poocuumodoltunue Kucenuue (H—N = C S) no 

cxemil: 
KCN S = KNCS + 16 ?man. 

Cno6ogHa HNCS je 6e36ojHa 14 onrrpor je mriptica. IlocrojaHa je camo 

Ha spno HHCIMM TemnepaTypama x3111 y pa36nanceHom (ncnog 5%) HogeHom pa-
cruopy. CynpoTHo HCN pogaHosogomilnia xracenkma micocoHaHa je gocra jaxo. 

BehHHa ibeHRx COJIH (Ha3BaHe p o g a H 14 g 14 M a) 6e36ojua je, go6po pacasop-

Juma y Hogri YI nog 0614x1HHIVI ycnosHma noTnyHo nocrojaHa. Og H.,11x ce y npaxcH 

Hajneurhe cpehy cone amoHnjyma H xanHjyma. 72-77  

Hajnpocrilja xaitozenaca jegmberba yrJbeHHHa ogroHapajy onurroj otopmynn 

CX4 . Henocpegmim gejcrHom enemeHaTa once ce ,t(o61TH camo cbnyopouo jegli-
lbekbe, ;lox ocrana noczajy nocpegHirm nyTem. 

IlpaxTmmo HajHancHrije xanoreHcHo jegmbeibe yrmeHnica jecTe yorbanNe-

iii pax nopuo (CC14). To je Teunca, 6e36ojHa TenHocr cna6or RapaRTemicrntwor 

nurpHca; T. H.Tb. 77°. Y Boni' ce CC1 4  cxopo He pacTBapa. C xemricxor rnegnurra 
off ce ogsancyje yrnasHom cHojom HHepTHourhy. Taxo, nog o6Htunim ycnomima 

CC14  He cTyna y peaHnHjy HrI "c roicemmama, HH c axankrjama. 

YrIbeirreTpaxgopkig je npsoKnacaH pacrsapati 3a pax -imam macrx, yma, 

cmome, IVIHOTC 6oje H T.CJI. n 
monce npema Tome T[a nocnywn Rao ognwnio epencruo 
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328 	 X. Lieu 	zpylia fiepuoMoz cuciiiema 

aa tunnheme mpla. HOIIITO He ropes, npli pagy ca IbMM noTnyHo je onciolbena 
onacHocT og no):Rapa. OBO je Her m° npumyhcmo CA Hag paHHje nomeHyTom 
je4THHHjem pamapagem yr.beHmicygepHgom. 78-8 ° 

- 	 HenocpegHo cjegmbanarbe yrmeHma (amop4mor) c 
HogoHHRo M, Roje BOJH cTnapzuby AtetTsaua (CH4) 

k 	 no peaRgHjH no  

C 2H2  CH4  + 18 KICall, 60 

nog 0673x1HHM ycnomma npaimigHo ce He gemaua. rIpa 40 	 3arpeumy H y npmcycrny RaTana3aTopa (Ni y npaxy) 
ycnocTauma ce pasHoTe)Ra, gHjH nonowaj Rao HITO ce H3 

qz, 	 CR. 193 B14,414 neoma 3aBHCH 0,7A TemnepaType. OCHM OBOP 
CHHTeTHLIHOr HatlHHa, meTaH ce moace gO6FITH HI430M gpyrax 

Soo Boo 1000° meToga, noga3ehH og RommumonamjHx jegmbena yr.rbe- 
HHica. Y npHpogH ce off cram° cmapa npH pacnagamy Ca. 193. 	
opraHumx jegmbema y OTcycTBy Ba3gyxa (y 6apama). OH 
ce gecTo Hana3H TaRobe y npHpogHlim racomma 14 y Ba3- 
gyxy nomona y pygmumma RameHor yrma. ORo 30% 

meraHa cagpRH cneTnehll rac, Rojil ce go6Hja cyuom gecmgagnjom RameHor 
yrma. 

MeraH je Hajnpocmjil npeTcTaHHHR mHoro6pojm4x jegurbeffia yr.rsemiRa 
C BOT1OHHHOM T3B. y2A080001iliKa, Rohl ce npoyganajy y opraHcRoj xemHjH. OH 
cam je 6e36ojaH rac, 6e3 mHpHca, 'nano pacTuopaH y BOgH. C XeMHCKe cTpaHe meTaH 
ce ognmcyje CBOJOM Begmom HHepTHomhy. HanpHmep, Ha mera He gejcmyjy 
4114 anRanHje HH RHcenHHe. C RHceoHHRom meraH nog o6Htnfflm ycnomma He pe-
aryje, mebymm, Raga ce 3anagH, caropeua no peaRgHjH: 

CH4 + 202  = CO2  + 2H20. 

CaropeBalbe meTaaa Tege ca Beoma BeJIHkI4M H3gBajamem TonnoTe (192 Kicad 
duo.4). 81-81  

C me TagHma yrmeHHR cTyna y peaRgHjy camo Ha BHCOH14M Temnepa-
Typama. OA jegkimema Hoja Taga nocTajy (Ha3BaHux tcapadania) HajBehll HpaH-
THIMH 3Hatiaj Hma RaggHjymRap6Hg (CaC 2). Beoma cy BaHcHa, TaRobe, 
jegmbena Baubpama (WC H W2C), gHja H3BaHpegHa mpgoha omoryhyje ga ce y 
mHorum cnygajeimma ynoTpe6e Rao 3ameHa gifjamaxam. 

BehnHa Rap6Hga moace ce norogHHje gO6HTI4 aarpenathem c yrJbem He cammx 
meTana Hero 14)14X0BHX oxcHaa. Ha 1314COKHM TemnepaTypama HacTaje pegyRunja 
°Raw, upH gemy ce meran jegHHH c yr.beHHRom. >Kaperbem cmeuie yraa 14 Hamm-
jymoRcHga (CaO) y enempHgHoj nehH go6Hja ce Ragrn4jymRap6ng: 

CaO 3C 110 laca.1 = COT CaC2  

TexHivwx npogyHT je o6ojeH CHBOM 6ojom, ycneg npmece cgo6ogHor yr.rbeHHRa. 
Y gucTom craw y CaC 2  rparn 6e36ojHe RpHcTage. 89,9° 

C sogom (gaR ca ibeHnm Tparomma) RagqujymRap6H7 efleprHimo pearyje 
cruapajyhm =yet-amen (H—C 	C—H) no jegHagHHH: 

CaC2  2H20 = Ca(OH)2  C21-12  -I- 31 Kira& 

AgemgeH go6HHeu HpH paartaralLy TexHirtmor CaC 2  Hma HenpHjaTaH mllpHc yc.rie,a 
HpHcycirsa paaHHx HpHmeca (NH 3 , PH3 , H2  S HTT1.). Y x114CTOM cTalf..y TO je 6e3- 
6ojaH rac, cua6or RapaRTepacmgHor mHpHca, gocTa go6po pacmopaH y nogx. 
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Cg. 194. CxeMa pacno- 
pega aTom a C y gaja- 

NiaHTy 

§ I. Yubettux 	 329 

Hpema pagomma A. E. cloaHopcHora (1860-1945) agerkineH mox(e ga ce 

ynoTpe6H Kao UOJIa3HH maTepHjan aa cHHTeae MHOrHX KOMMIHKOB3HI4jI3X opraH-

clam maTepHja, IUTO je gaHac IberoBa rnaHHa HpHmeHa. pyra, 3Hagajua npaHTHIma 
npumeHa ageTnneHa aacHoHaHa je Ha peaxgHjH iberoHor caropesoba lc* ce ge-
maHa c Henmaim Hagsajam,em TomoTe: 

2C2H2  + 502  = 4CO2  2H20 + 601 lacan. 

HaBaHpegHo BHCOROM TemnepaTypom, lc* ce paasHja rapH caropesaiby 
agermeHa y cmeuni C qIICTIIM HHceoHHHom (ow) 3000 °), KoplicrH ce y 

aa T3B. „ayToreHo" aaHapHHalbe H ceHerbe meTana. 3ariamell Ha Haagyxy, ycneg 
HenoTnyHor carOpeHatha yrJbeHHHa, agemnell ropes 6e.gilm, Heoma tla1aBHM nna-

meHom . 91-9 4  

Ha cBera HanonceHor npoirmnaan ga je yrmeHmc y CBHM cHomm maibe-Hknue 
nocTojaHxm jegmbeffiHma HemoposaneHTaH. JegHHH HayaeTalc je yrmeHmoHoxcHg, 

anH je H OH, Kao HITO je Beh noRaaaHo, BeoMa cicnoa pealowjama agHHHje, Koje 
cy HpaheHe npenaaom yrmemma y geTHoposanearno craibe. OCHM CO, no3HaT je 

camo join Hpno man"' opoj jegmbema yr.rbeamca ca Hanemmomhy gpyrom Hero 
tieTHpH (a HaHme 2 II 3), arm cHa ona jegmbeff,a cy nog 06WIHHIVI ycnoimma max) 
nocTojaga. Ha Taj Hawn{ K a p a K T e p H C T H LI H a HaneHTHocT yr.rbeHnHa 

je — netimpu. 

Aonyne 

1) Hope Tepmwriaix nogaTaHa Hariegemor y OCHOBHOM TeHcay, 3a yr.rbeHnx cy no3HaTH 

11 ,7Apyrn: T.TOU. 3700° , T.KJB. 4830° . Rape yr.theiffixa y OCHOBII CC cacToje 113 ogHojeinix wroma C, 

aim cagpace Tax0e H npnMece gBOaTOMIII3X monexyga C=C (d = 1;31 A, eHeprnja gkicoinija-

iiHje oio 100 KKaAlmon). TongoTa cy6gamagnje yra,emma join HHje noTnyHo TavHo yTi3pbeHa 
3a caga (jep pa3giri4Te meTorie oripehkmaiba goHoge Jjo paainix pe3FaTaTa), arm, Harnega, jia 

je Haj6JunHa npeJHocTM og 170 icKanlop-atTioAs. 

2) HocToje rum o6ginca rpatoTa (cc H (3), Hon,' ce no CHOJbH,CM H3rnegy He pamincyjy, 

wax cy ofcapairrepHcarm BCIIITO paaHIPUITOM CI1e11114311,1HOM TeACHBOM (2,26 H 2,22) H TOIIJIOTOM 

caropesama (93,96 H 94,23 Kicanlep-araoht). Hopmanim oConm je 13-rparbwr, jinx ce ce-mog4H- 

Hagaja, nocrojana camo Hcnog 570 ° , cpehe BeoMa pemo. TonnoTa caropeBaiba gHjamairra 113HOCH 

94,45 Kicanlzp-anions, a „amopckHor" ymemma 96-98 lacanlzp-airiam. Og CBHX nomexyTMx o6nnxa 

ymemma HajnocTojaHnjH je rpwlairr, max Ha 06HHIIHM Temnepa- 

Typama gsa gpyra o6gima He upega3e y mera. HanpoTHH, HaHag 

10000  onaj npena3 je gocTa 6p3. 
3) Kao urro ce 113 cm 194 B14414 csann aToM yr.Thennna Rog 

dujaAtcmula Henocpegno je cjegmbex ca nempH gpyra, npx nemy je 
oTcrojaibe og H,eroBa geHTpa maHor og cycegaior HCTO (1,54 A). Y 
ognocy Ha cHaHH aTOM yrmeHrma nempu cycegria cy pacnopebeHa no 

Temeimma ogroHapajyher . npasimuor Terpaegpa. 
Peuiema gujarmauTa Hma Tunvimaii aTomcHH Hapax-

T e p (III § 7). OBHM je H ogpebeii lie° Him iberosux oco6inia; 
6e3 o63iipa Ha c3ojy mpgohy, gmjamaHr je icor, npairmtnio He rip3- 
How,' egeHrpiumy crpyjy H Oas je Torinonoina. 

4) AnjamaHm nocToje y gria o6JIHKa, og Hojnx je jegaH 
o6HnaH, a gpyrii ce pegammo pemo Hana3H (2% og Herniramix 
nplimepaica). OBaj gpyra o6nax je oHapawrepHcaH maim jegHoo5pa3- 
Hom yHyTapihom cTpyirrypom HpkicTaga H 6p3Hm noBehamem 
Tp011p0BOAJIAIBOCTH BOA HejCTBOM CBCTHOCT11. Ho cnormbem Harnegy 

o6a o6Juma ce TIC pa3Juncyjy. 
Cmapaibe riajamaHaTa y apirpogu geinanano ce, Harnega, nog ycgoinuma Hojir 614 ce Telma) 

morgn penpogyxoBaTM, a upH Hojkima ce Bpunino Hsgsajaibe cao6ormor yribeinma. Kao into 
noKaayje ca. 195, gujamanaT je cra6unimju camo y o6nacm spa° Hircolorx npftmcaHa. llo enemy 
}omega, ga cy ce gHjamaRTH cmapaga npu 43opmxpalby 3emn.HHe Hope, HpncTannaawajon Tube-
HuHa pacmopeHor y pacTombeHoj marma. YInubeHa cy MHorri noHymajn ga ce gxjamawni go6njy 
ciniTeTrumum nyTem, ma go caga 6e3 ycnem, 
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330 
	 X. claimpilia epytia ilepuodHoz cucuiema 

Kpnclann gnjamanTa ce nanaae y nanocy, xoja je cmopeu ycneg pacnagma CreHa. 14Hpar - 

CfpReHa HanannuTa gnjamanaTa cape npocetnio MO 0,5 zp Ha Tony crepe. Iiajnehm ;10 caga 
nabenn xpncTan Tonal( je ono 605 zp. Hajnenum AlijaMalITH valiant ce Ti nog Ha3ABOM 6 p H- . 

nnjaHTa (cn. 196) ynoTpe6maHajy ce sa Hamm 3a onpetm- 
%Hume HpegHocru cnyHal KapaT (0,2 zp), jeummura 

r 
4000 

3000

WOO 

WOO 

Cn. 
Hocm 

Texame Ho* ce ynoTpe6Jbasa ROA nparor Hues a. 

1133r3ema Tnpnoha =journals ycnomana merony speA- 
Hocr y Tex:mum. Om HaropHurhyje cue one mijamalaTe (seamy 
Helunly), HeA xojxx nocrojH 60no HUM maHa (pros 6oja Yeneg 

Am ananr 
npHcycTBa lipmeca, nyHerrime ran.), xoja 'MC tam HeynoTpe6- 

ea ma- Jmumm 3a Hama. .Penwrgeuo mana Haut onaxsor icamenba 
HOM Hcinyurra imixosy ynorpe6y 3a HaCTaBHe Ha Imijeasata p1131111- 

0 	20 	40 60 	60 	100 120 	gm= 'wars Honrena x 6yprnja. AmjamanTH ce ynoTpe63banajy sa 
lipunicaviant8 armantepa 6yrnerbe cTeHa y ,pynaperny (174H. majamsurrHo 6ymetse), ceverbe 

craxna H molar Haklelba, 3a 6ymetbe iienmra, sa o6pany meTan- 

	

195. 06nacT nocroja- 	mix °comma, 3a Hspnatrerbe, Tam= num =Jr. .11,HjaMaHT xao 

	

rpacOrra 14 Hnjamairra 	npax ce ynoTpe6mana Hero Taxo nor rnagmby npenmeTa oA xa- 
meHa H meTana. Topmmbe ce no6Hja , oxo 3 ul mrjamanaTa. 

5) Ma,r4a je Ron epaOutlia (cn. 197) maim aTom ynbeitima Hero Two cjenmbeir ca ver0130 
H maga je ynaJbeHocr H3meby %era H rpH gpyra Hera (1,42 A), kinaH on u e T B p T o r cycena 
OH je neh normeTHo yuamemrjH (3,35 A)'. 36or Ton.  je He3a y °nom nparmy mHoro cna6Hja Hero 
y ocTanHm. Orto ce ornena y nairoj Herummocur rparkma y npangy no- 
xa3aHom Ha CH. 197 HHHHiOM AB (p a Fs a H gen JbHBOCT11 Rpm- 
cTana) Ha nojemme Tarim cnojene („mycnarge"). Omuummocr rpacOr-
Ta je 30 nyTa Beha OA CTIIIIIIblIBOCTH nHjamaxTa. 

Be3e H3Mel7y yribemura jenHe ncTe panmr y peurenm rpacOrra 
kimajy KoBaneHTHH Kapalcrep, a mmeby ymemuca paw= paHHH 
— MC13.31111. OBo x 06j311111,3133 mrcoxy enexTponposonnAmocT rparlmTa 
(0,1 on enercrponposonnArnocTH n(me) H no6py IIpOBOAH.HBOCT TO-

nnoTe (3 nyT3 Beha on >mine). CTpyxTypa rpacOrra Hma npema Tome nexe 
Be3e IT C monexynomm THIIOM, jep norcycnro IIMOCH11 HellJbHBOCTH y Cn.  196. 061p.mH  npit. 
xpricTany nonyurra na ra cmaTpamo Rao 11143 rHraruccmax cnojermTroc mepaK 6pa7mjawra 
monexyna, xoju cy penaTmmo cna6o Be3aHH jegaH c npyrum. 

6) HHTepecaHTHa oco6eHocT rpa4MTTa jecTe meroBa cnoco6HocT na ancop6yje. 3HaTHe xo-
nmume Hemix maTeprja, icoje ce ynrciryjy y npocrop mebymonexynourx cnojeHa. Taxo, nynauk 
goirarbem rpadm•ra Ha 420 °  y aTmocctoepH tonyopa, nona3H nO cTnaparba cHnor lmperor npoH3- 
Bona, npri6nHH:Hor cacTaHa CF. Ona maTepHja je oxapaxTepHcaHa cueu. Toramom 2,4, He npo-
nom! enexTormy CTpyjy H He pearyje ca Bonemrm pacTHopHma Turcenrma 14 6a3a. OHa, H3rnena, 
Hma joHcxy cTpyxTypy (C+F-). Hponnpame clinyopa mamma noseharbe pacrojaaa HaMeby mo-
nexyncxxx cnojeHa rpacbma no 8,17 A. Jour Belie nosehame onor pacrojaHsa — no 11 A. — 
mmae na HacTymr ynacRom mrceomnra (no npH6mormor cacTana C 30). Ono ce noraba nejcnrom 
jamix oxcHgannomix cpencTaHa Ha rpacOrT. Tpacrrr ancop6yje pacronmex meTanan rcanHjym 

"nsfazir 
AreAst, 

5 

Hog nor6.3kormor cacTaita C iK, Kohl Hma Harneir 6porr3e H 
cnoHTaHo ce nann Ha Ba3nyxy. KoHnemponaHa cymnopHa 
KHCen1411a (y norcycTsy MaJ114X H0J1111114Ha jam( oxouraHca) 
6mra ancop6oHaHa H npH Tome ce crnapa nnart npoH3H071 
nor6nmimor cacTana C, • H,SO4. Ogrottapajyhrim nocTy-
namem (Hanp. nejcTsom HacuenTHof Honomura Ha CF) an-
cop6oHaHe maTepHje gory npaRTHIMo noTnyHo Ra  ce nom:Hy 
143 tpacinaTa, nor Remy caraj noHono no6Hja cnojy Hopmamly 

A :1- 

■014~67  "WAVYNer 
,.0.0%;007,v•  

cTpyxTypy. 	• 

7) TpacOrr ce Hana3H necro' y orpommim Hacnarama, 
Cn. 197. CxeMa pacuopena aro- xoje ce nponerbyjy.Ha muurjoHe ToHa. Hona3HH maTepHjan 3a 

ma C y rpaelniTy 	a.erorto crnaparbe ILITHHAH cy ocragH pacnuba Heoma gammx 
enoxa, a camo perm) ce Ham= xao npoH3son npoireca 
143mrajama yrmemma H3 pacrowbourx marmn. rpadnn• „mH-

HepanHor" nopexna, cynpoTHo o6Hxmom, npH caropertawy ocopo He ocraHma neneo. Hahranc-
mrja HanaanuTa rparlurra CCCP-a cy y CH6Hpy. 

rpatarr ce mowe no6HTH H BellITax1HHM nyTem, xplicrammarurjom „amopcimor" yrmemura 
Ha Hpno mrcomur TemnepaTypama. 061r Ho ce nona3H OA aHTparurra HnH }coxes, RojH ce sarpe-
najy y cneulljamurm enexTpromum nehHMa 710 2500-3000° . Ha oBaj Hamm jo6HjeH rpa(DHT 
no cHom RHanHTeTy Ha 3aocTaje 3a Haj6wErim sperama npHponHor rpacOrTa. 

(arm He H HaTorjym), H npir Tome ce Ha 400 °  crimps upoH3- 

1 / 2 3 4 5A 
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Cu. 198. CxeMa go6Hjakba 

§ 1 . Yzn,exuK 	 331 

rnaoHH norpouran rpacpwra je nepamwma mrycrpHja, it* oA cmeme rpacPwra H risme 
Hspatyje mu me 3a nperaname merana („rpactinTHe noHge"). Y meranyprktjH ce off HenocpegHo 
Hcxopmuhyje sa nocHname manyna npH Juksemy. 36or go6pe enewrponposognammocrH, og mera 
ce ripase enexTpoge 38 pasHe enexrpoxemucxe H enemrpomeranypinme npogece. 3HaTHe xonmEmme 
rpacimra Tpome ce 3a cripasmame mkmepannox 6oja H (y cmeum ca rkumom) amoral. Hwrepecan- 

npnmeHa rpa(PHTa je Taxobe ynorpe6a merosor npaxa (3ace6Ho rum 3ajegno c MBUIHRCIGIM 
ymem) xao marepHjana 3a nogmammame mum genosa mexaHH3ma mojH cy HanomeHH BHCORHM 
Temneparypama. 

8) OcHosne Bpere „amopcimor" yrmemma jecy gpmm yram, amudamm yram H Em.4. 
HajEmermjn „amopcPHH" yrmemm mome ce go6HTH yrmemkcamem mehepa. 	 • 

ApsH H yram ce go6nja 3arpeBamem gpoeTa 6e3 npHcryna Bamgyma. IIpw °some ce 
croapa upluk 110p031-1H npogymaT, KOJH 3agp>Kaaa npoo6HTHy crpywrypy gpseTa. Y meranyprHjH 
ce ynorpe6marta oaga maga je noTpe6Ha HapoEnkra Enrcroha yrma, HanpHmep, npH pactmHannjm 
6ai<pa. Ycneg Demme arcopmukoHe mohn, gpsHH yram Hana3H npmmeHy 3a Eimuheme paankomTHx 
marepHja og npmmeca H xao 3aulTHTa og 6ojimx orpoBa. OCHM Tora ;worm yram ce ynorpe6masa 
3a H3pagy rumor 6apyTa m y gomahimcroy. 

A H H M a n H H y r am ce go6nja yrmelmcamem BCHBOTHH.CKHX ocrarana: moernjy 
cm o uaraHH yram), xpom (E pIIHH yram) Hrg. Coe Bpere aimmanHor yrma ognanyjy ce 
coojikm micoxkon arcoprnmoimm oco6kmama. Ynorpe6maoa ce yrnanHom y htegmgmm (npH Hemum 
Tposamnma). 

LI a tj ce crnapa 111714 HenornyHom caropeommy milorrix opraHomx jegnmema. 06HE1Ho ce 
Ao6inja ynpammajyhm nnameH marepikja lc* rope jam) Eratannm unameHom, Ha merarme nospumHe 
xnabeHe sogom. t1atJ ce mHoro ynorpe6makta y kuutycrpHjH ryMe, yna3ehm y cacras mace 3a Hapagy 
ayromo6nncxxx ryma, xamaga, HT,g. 'gab ce Taxobe npnmem,yje 3a Hapagy 6oja (nrramnapckmx, 
cniumpcmix, 6oja 3a xoncy) H ryma. 

KpncranHa crpyoTypa „amop4mor" yrmemma y amm Hcmkrainkm cnyliajeonma nov. a3ana 
ce jermaxa ca erpyxTypom rpacpkrra H 3aTo ce mome npernocrasHTH rka ce „amoptikHH" yrmemuc 
cacrojM yrnaoHom H3 opno CHTHHX H 6e3 pea pacnopetemkx xpHerana rpacinkra. 

9) Benkme Homonme yrmeHmkoncHga go6Hjajy ce xao crropegan ripormoog npH neEtemy 
'<petal:Ana H y Hemom gpyrkim nporrecHma (caropeBalby Roxca, annoxonHom spemy Hrg.). no-
HeKag ce 3a go6kijame CO 2  ynorpe6maktajy n o6kmm racoon nehn. nponyurrajyhkr nx (Homo 
ce ocao6oge Ekopernx mecrmka gnma H oxnage) xp03 moHgeHrpoomm pacroop K 2CO3  Kohl nano 
ancop6yje yrJbeH,11140KCHA Haxnamio H 110H0B0 ra aankm ornyurra npH 3arpeBamy. 

10) Ha mpHTHEmoj TemnepaTypx (31° ) yrmeHrukomeng nog npHTHcnom og 73 atrc npena3H 
y TeEmocr. ryermra TeEmor CO 2  H3HOCH 1,19 Ha —60° , 0,77 Ha 20°  H 0,47 Ha 31° . 3amknamBo 
je Jja osaj cxopo He paersapa BO) (pacrsopumsocr je mama og 0,1% Tem.). Ho3Hare cy Beg 
momufsmanHje Emperor CO 2 , O RoUrx oHa xoja ce croapa no seoma smcoxHm npHTHcumma mome 
ga nocrojH H kk3Hark xpwrkome Temneparype. HopmanaH o6mm Emperor CO 2  nog npHTHcmom 
og 5 aul Tones ce Ha —57° . 

11) CxeMe go6xjama Empere yrmeHe xncennHe y na6oparopHjama npercTasmeHa je Ha 
ca. 198. 3a BeHran moco nocTasmene 6oue ca TeEnnkm CO 2  npmseme ce ganHHgap oJj xaprxje, 
3arBopeH y Hwy og pacrpecHre Txamme, nocne sera ce oroapa 
BeHTlin. Ha pagykk xnabema npH mcnapaoamy jermor gena TeEtHor 
CO2 , gpyrx meros geo ce mpsHe H nkunumap orr xaprkije ce 
nyim „cHerom" oJj EmpcTe yrmeHe kukcemme. Y copxy xnaema 
Ewer° je norommje ga ce HaMecro „cyBor mega" ynoTpe6H meroBa 
awe= ca ageroHom. 

12) OcHm 3a pacxnabimame, „cyan neg" ce Hcoopki-
mhaBa npH H3Bo1Jemy excnno3kna nprunucom Babema yrma. 
Cmeurren y jamir H3Hag encrum3m3He marepHje „cyon neg" rpe-
HyTHo mcnapH og excnno3HoHe rormore, croapajyhm Hemline 
3anpehume yrmeHrutoncHrta. CaMHM THM, c jerme erpaHe ce npo-
umpyje nopkicaa nospumna excnnomkje H no6ommaoa '<Rammer 
H3goojeHor yrma (yram ce mame Tpoum), c gpyre, ormnama ce Emperor yrmemmonckma. 
moryhHocT HOHOBIle excluromkje y cnyliajy npHcycrsa 3B113.7bHIMIX 

racosa y pymmxy. 
13) HecparnseHo Brune Hero y 3emmmkoj armoccPepH, yrmekurHomcHga Hma Ha BenepH, 

Ilpktcycrso armoccpepe Ha ormj nnaHenk orkcpxo je M. B. RomoHocos (1761 rog.). 
14) Hoturo yrmemutoncmg He nogpmcaoa BCHBOT 6aKTepHja H TIBeCHH TO ce moryhtrocr 

ogpmcasama XpaHHJbHBHX marepHja y armoccPepH °Bora raca nooehasa y nopebemy ca o6H -Enkkm 
ycnosHma. C ,gpyre crpaHe, nosehamem nomonme CO 2  y Ba3gyxy TOUR= neja („by6peobe yr-
mengHonckmom") noTernme ce paurheme &mama. 

15) Ha noBeEmjH opranimam momkeurpaunje yrsbeimmoxcHga go 3% Hemajy !memo 
yrmkaja. Hpumehyje ce canto ynecTano gHcame xao pe3yJITaT nosehaHor gejersa y xpom pacroor 
peaor CO2  Ha ogrooapajyhe geHTpe HepsHor cucreMa. Ygncamem CO 2  y Beimm kcommekrrpagm- 
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332 	 X. qv:depth-a opyria fiepuoatioz cuciiiema 

jama noanatim 3a co6om o36nrban nopemehaj papa opramma. IIpx Roxuempaimia of 10% aa-
mina 6p3o ry6HTax eBeeTH H empT ycneg npeHHga gmeaffia, a 20% HoHueliTpau,Hja H3a3HBa HOT-
nyHy napammy )RHBOTHHX nemrapa y TORY neKommo ceRynaga. Cmenia HHee0HHHa e 6% CO, 
Haman npHmeHy y megHHHHH 3a 3agpwartaffie gHcaffia npm Heloim Tposaffimma. 

16) PaCTBOWEHBOCT CO 2  y 130,1114 H3HOCH (no aanpemmi) Ha 0°---1;71, Ha 200-0,88, Ha 
60°-0,36. 3aC14he14 BOgCHH pacTsop 110,14 06HHHHM ye.110Bleda canpful npnampiaio 0,04 M CO, 
a lima pH -= 4. 143 paeTBopa 3acHhenor Ha xnagHo mosHe na  ce H3gBojE HpHcTanoxHgpaT 
CO, • 6H 2O. 

17) ,Ilo6pa pacTBocubnBocT yribeHgnoHcHga omoryhnna je fberoBy ynoTpe6y 3a it a6pH-
Hainljy BeluTaxnunc muHepanHux Boga. Mel y 'Emma T3B. „coma' Bona je y maim camo 3acH•eH 
BogeHn pacmop CO„ not y cacTaBy gpyri4x yna3e, ocHm Tom, mane npHmece paanHummx corn. 
Ha cnHuaH Hamm cnpaBTbajy ce T3B. „ocse)HaBajyha nHha" (numyHaga a tip.), canto c Tom pa-
3.1114KOM uno ce ymecTo conH gogajy mane Hompume pa3HHx ,,eceagnja"a ruehepa. 

18) HpH onen,HBalby jaulnie 1.1„CO 3  (K1  = 4 10-7 , K2 = 5 • 10-- ") mH cpauyHasamo 
ogHoc HoHgeurpagnje H- joHa y pacmopy Hpema HenoRy n H o j HanklunHa pacmopeHor CO, 
(npehymo npeTnocTaBa,ajy-hH camHm THM na  cc c a B pacTBopeHn yr.ibeHnHoHcHg Hanam y 
o6nHxy H2CO3). MebyTHm, y cmapH 6H Tpe6ano cpaBHHTH HoHHenTpauHjy 130,401114IIMIX join 
C HoHHempanHjom HegHcoconaanix moneRyna H„CO, 'wird c T,BapHo Hoc Toje y pacmo-
py. Holum je OBHX mano, yrIbeHa HHcenHHa Rao Taxua mopa 6HTH ycrBapH 3HaTHo jaua Hero INTO 
Ham To Harnega. floxymaja na ce HapauyHa ibeHa cmapHa HoHcraHTa gHconHjagHje goBoge no 
upegnocTH K, = 2 • 10-4 . T4.411p146.11DEHO 500 nyTa Behe Hero nITO ce go6Hja nenocpegno orne-
gom. HCTe npeTnocTaBRe gory ce yuknikan H 3a pyre HncenHHe n 6a3e (H 2S03, N1-140H HTg.), 
lc* ce npHmeTHo pacnagajy y pacmopy He camo Ha joHe Beh H Ha HeyTpanHe moneHyne. Y CBMM 
THM cnyuajeBHma lipase KOHCTaHTe Aucogujawije mopajy 6HT11 peke Hero IUTO Cy HenocpegHo 
ogpebeHe. 

19) HcnpaaHuje 6H 6Hao na  ce o6HuaH o6nnx yrmene mIcenme (H 2CO3) Ha3oBe maTia-
ymena. OgroBapajyhn optreo-o6nHH (H 4C04  14.11H C(OH)4) nHje no3HaT IIH y 'cno6ogHom craa,y, 
a 1114 y ofxrancy C0.1114, maga cy goOpo npoyuemi Hexes ogroBapajyhn opraHcHH rLeplrnaTM. 

20) JoH CO3 2-, Koja ce Hana314 y Hap6oHaTuma, Hma cTpyHTypy paBHocTpaHor Tpoynia 
ca aTomom yrmemixa y HeHTpy [d(CO) = 1,23 Al. 

21) PacTBop NaHCO, je oHapaxTepncaH BpenHomhy pH = 8,4. OBa co HaJIa3H BaHoiy 
TexHHuHy npicueny HpH Harpagl-BH anapaTa 3a rame ib e n o }H a p a. YornuTe y3eB, 

anameH mou:e 6HTH yraineu jegfurm on cnegehnx 'llatnula (HMI IbMXOBOM 
Hom6nHagHjom): 1) yxnathamem 3anaJbeHor maTepHjana, 2) npeHHgom urn!. 
cTyna Hnceont:a n 3) xnabetbem aana.rbeHe maTepuje Ha TemnepaTypy inoKy 
on lbeHe TemnepaType Ha:baba. AnapaTH 3a rameuse noHcapa nomoty 
NaHCO, page no ,apyroj Ir geimmlatnio no Tpehoj meTogH. CxeMa jegHe on 
H3BegeHrix RoucTpymauja gam je Ha cm 199. Kao Ham ona noHa3yje, 
cHopo geo 6anoH HanyibeH je jaHum pacTBopom NaHCO, o6Hutio 
ca,Etp>HH npnnece maTepHja i<oje nomawy cTBapathe neHe). Y roprbem Reny H,SO4  anapaTa Hana3H ce cTaxneHa amny.na ca jaHom H 2SO4 . HpespTaffiem ana-
paTa, oRpehyhn /alio Harope, amnyna ce JIOMH a Bucenima gaga= y gogHp c 
pacTuopoa NaHCO„ nppr uemy ce cmapa Be.nin<a Honmania yribeHgnoH- 

	

, 	
criga. 3acHlielia TeuHocT jamim mna3om HCTIIHC 14 noHpnBa 3anarbeHo mecTo 
rycTom nenon. OBa pacxnabyje 3anan'elly maTepHjy (ycneg mcnapaBakba 

Name°, 	 Bone) 14, olio INTO je maim), H3onyje je on xxceoninca Ba3nyxa, ycneg 
era ce BaTpa ram. 

floHexag ce ynoTpe6maBajy 3a racuelbe noHcapa maibe 6oHe c Tem-
HHm CO,. flpH HcnapaBan,y oBora, 3anameHa maTepnja ce ncTospemeHo 
jam) xnagH (Ha panyH HenapaBaH,a CO2) n 6HBa H3o.noBaHa on HHceoHHHa 

199. CxeMa Ba3gyxa cnojeM yrmeringoHcHga. FnaBHo npellmyhcmo OBHX anapaTa Ca- 
anapaTa 3a ramme CTOjH ce y Tome INTO CO, HcnapaBa 6e3 ocTama H npegmem oHo 3anan,e- 

noncapa 	nor mecTa ce Tom npHnHHom He onaTehyjy. 
22) Hona3ehn on Hap6oHaTa mory ce go6HTH nepoHcHgHa 

jegmbema gBa Tuna: jegmbeffia ilepye.roeue HHcennHe (H2C206) H Asbuone-
pyeibeti ux macenEHa (H2CO4  H H2CO2). Hpaa ce cTBapa aHogHom oxcH  anHjom HoHneHTposa-
Max pacmopa Hap6oHaTa (no cxemn: 2CO 3 " — 2 e = c206 "). Y uBpcTom cTamy no3HaTe cy 
cairn nepyr.rbeHe HncenHHe (n epHap6oHar ca K H Rb; To cy 6e36ojae (co K 6nego-
nnaBHacTa) HpHcTanne maTepHje, H3BanpegHo xurpocxonHe,anu y cyBom cralby nocrojane. flpH 
3arpenaffiy, oae corn ,' npena3e y Hap6oHaTe c H3gBajaffiem yrThengHoHcHga H HHceoHnHa; HpH 
pacmapaaby nognesHy xHgponn3H (no cxemH: K 2C20, + 21420 F 2IKHCO3  + H202), a gej-
CTBOM Kmcenvma ocno6o1eHa H2C206  ogmax cc pacnaga Ha H 202  x CO,. 

Co.nH HCTO Taw) y cno6ognom cTany HenocTojaHHx moHonepyrn,esnx xHcenama mory ce 
go6HTH gejcmom jainix pacrsopa Hap6oHaTa Ha BogomuccynepoHcHg. CBe ce one y pacmopy 
xHgponmyjy c u3gBajaibem H2 02. Y uspcTom cTan,y 6HnH cy H3gBojeHH gepxBam canto HexHx 
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meTana, HajnocTojaHnje cy COMB cpe6pa. CTpywrypHe cDopmyne nepxHcexama yribett Ha ' ,Tune-
gajy °Ham): 

0,\ 	 //0 	
0 = C K 	 0 = 

/OH 	 /00H 

HO/ 	 OH 	 (Dt0H 	 NOOH - 

Hepyrybella xmcenHHa 	 MoHonepymeHe xncenme 

Cynpomo moHonepcymnopHoj Buccal= ca mononepyrmenxm xucenlillama HoaHarre cy He camo 
xxcene, Beh H Heyrpanne coax. RanHjymnepxap6oHaT (K 2C205) npxmeibyje ce nonexan xao 
oxexnangoHo cpencmo npH xemmumm aHanHaama. 

23) OCHM cjegmbaBana c Bonom (inTo Donn cmapalby yrJbeHe KHcenme) aa CO 2  Hapax-
Tepxcrwma je Taxohe peafamja anmAnje am o H H j ax a xoja Hge Bell no o6Htlimm ycno-
-BHma, npu nervy nocraje a4oKujyMKap6aMaia: CO2  + 2NI-12 = CO(N112)0NH4 . OBa Henocro-
jaHa co amxgoyrmeHe xmcerunie nor aarpeBaiby Ha 180 ° , no npumcKom on 190 au c, omyurra 
monexyn Bone H npenam y Kap6amito : CO (NH 2)0NH 4  = H2O + CO(NH2)2  • 

Be36ojHH xpucranx Rap6ammta (T. Torub. 133 °), go6po ce pacmapajy y Bull. Ca mamma 
tuna meTana Kap6ampig mowe ;la rpann KomnnexcHa jegmbefba =Ha, HanpHmep MgBr 2  6C0 

(NH 2) 2 . Emile oco6HHe Kap6amHga cy Beoma cna6o mcnomene (K 1  = 2 10- ' 4). OBa maTepHja 
ce yBex..nanaax y moxpahx licHuomna. Yellen Tora IMTO je Rap6amHg xaspcno ly6pHBo, off ce 
cl)a6pHxyje y Hermann xonHmHHaMa 143 amonHjaxa H yrzeHnHoxcHna Ha onHcaxx Hatum. 

' Y BogeHom pacmopy (a HaponxTo y aem.Tbnurry non ymnajem paaHmx 6axrepHja) Hap6a-
mxH nocTeneHo Beayje 2 monexyna Bone H npenaaH y amolmjymxap6oHaT: CO(NI-1 2)2  2H20 = 

(1‘11-1 4) 2CO3 . OBa peataraja je yapox mxpllca na amonxjax (ycnerr HaxHanHe xnnponnae -  amo-
Hnjymxap6oHaT) Rog phaBo Hanraegamix Hyliamxa, ariepurbaxa H T.cn. Onpacnn moBex aa 24 
Liam Hann* c moxpahom oxo 25 ep xap6amHga. 

3arpenalbem xap6ammna Ha 155 °  molice ce go61ITH 6nyp e T CO(NH 2)NHCONH2 . 
HoaHaT je xTpHype T, CO(NHCONH2)2 . 06a ()Ha jegmbetha cy 6e36ojHe xpncranHe maTepHje 
mano pacrBopHe y Bong. 

24) EnexTpoHma crpyxTypa monexyna yribeHmolloxcHna (d = 1,13 A) molice ce nper- 

craBwrx npema itopmynama. Cxonno npBoj on mxx (:C=O) o6a aToma cy cnojeHa o6HmHom 

gBojnom Be3oM; cxogHo npyroj (:C 4= 0:), monexyn canplicx join noHopHo-axuerrropHy Be3y 

npu memy je Ruceomm goHop, a yr.rbeHHH axgenTop (IX § 2 non. 2.). Apyra otopmyna 6on,e on-
roBapa oco6HHama yribeHmoHoxcHga, Hero HpBa (xnacHtia). Hanpllmep, npema xnackrtmoj, 
nonapHocm monexyna 6u mopana na 6yne )40B0JbH0 Bernixa, norcje y cTBapH oua BeoMa mana 
(nyliuma grmona 0,02 A). 

25) Y na6opaTopHjama HajnonecHnje je go6i4n4 yrmeHmoHoxcHn (T. TOME.. —205°, T. 
Ha, —192°) onyaHmali.em Bone mpawboj xxcenxxx npema peaxgHjli: HCOOH = H 2O + CO. 
Ilpaxmmuo ce oBo 143B0):114 6Hno gejclsom HOHu. H2SO4  Ha TemHy HCOOH (ya aarpeBali,e), 
6nno nponyurramem napa oBe npexo P 205 . Peaxunja HCOOH ca xnopocynitoncRom xxcenmom 
no cxemH HCOOH C1SO3H = CO ± HCI H 2SO4  nne Bell Ha o6HmHoj TemneparypH. 

Rao npyra nonecHa m•rona na6opaToplicxor no6Hjarba CO molice na nocnylim 3arpesafbe 

oxcanHe xxcennHe HnH xanBjyincbepou1jaHnga c xoHn.II 2SO4 . Y npsom cnymajy pacnanaa.e 
Hne no cxemu H2C204  — CO + CO2•-1-- H 2O. 3ajegno ca CO HanBaja ce 14 yribeHnHoRcxn, 
xojki ce molice oTcTpaHwrli nponyunajyhn racily cmemy xpoa pacTBop Ba(OH) 2 . Y npyrom cny-
majy jegvum neon= npoHaBon je yr.TbenmonoxclITA: 

R4 [Fe(CN) 6] + 6112504  + 6H20 = 2K2SO4  FeSO4  3(NI-14)2504  6C0 

26) IIpBH 3Hagx jamera Tponalba yribemHonoxcHnom jecy rnaBo6oma H BpTornasHua, a 
3aTHM Hacryna ry6HTax cBecm. Ca. 200 normayje cintaxononwo gejc-rso CO y 3aBHCHOCTH On 
meroBor npogarTyanHor cagplicaja y Baanyxy H BpemeHa ynxcaiba. rpainala noaBomeHHx 'cox-
nempanxja CO y Baanyxy xHnycrpHcxxx npegyaeha pamyna ce Ha 0,02 Atz Atli i Fnamm upo-
nmozpos je cBenc Baanyx. IlpenopymamBo je Taxolje xpaTxoTpajno ynlicame napa amounjaxa. 

27) 143BaHpCJIlla OTp0BHOCT yflbeHMOHOECH1la, OTCyCTBO 6oje H mupnca, a HCTO TalCO 

c.naba aTcopnunja on crpane anruBnor yrn,a o6Htme raCHe macxe, mule oBaj rae Hapontwo ona-
CHHM. Huraibe 3aILITHTC 614no je pemeno Boncrpyncathem cneunjanne male macue, mxja ce xyTHja 
nynxna cmernom paanxtmmx ()Henna (yrnasHom MnO, H CuO). ,IIejcrso one. cmenre „(xonica-
mrra") cnonm ce Ha xaTankmo y6p3an,e peammja oxcxnagHje CO y CO 2  HBCCOHHKOM Basuyxa. 
Y npancn Cy xonnanuroBe mole macne Beoma nearonne, nouno npmmopaBajy na ce mune sarpe-
jam( Bamyx (yeneTt mc.nuaugje). 

28) Kano je Bell nomenyzo y rnamom Tencry, 110A o6m1Hum ycnornima yrshemououckt,4 

He pearyje Hg ca noncom Hg ca anKannjama. Hanponm, na nommieluna remneparypama H BHCO-

RHM npuTlicrwma gam= no ogroBapajyhe peaxuxje: 143 COB H2O monce ;la ce no6nje MpaaJba 

• 
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334 	 X. rielsepiria zpytia tieptioanor aidiema 

xaceassa (HCOOH), a F13 CO H NaOH — saTpujystiopmxjaT (HCOONa). Osa peamsja, xoja 
sge BC1i Ha 120°  H lips 4 azTz npsTscxa, Ha11H3H Tenupaty ripsmesy. 

29) Peaxnmja caropemama CO currepecamma je 
y TOM nornemy urro npn 3arpesamy ma100-1000° 

 oma xme c npmmemom 6p3BHOM canto y npmcycrmy Tpa-
roma momeme nape xJ111 Apynix racoma mojit campace 

	

130,1.40HHK (NH3, H25 H 	OHO k yCJIOBTbeHO 
maraca/ft! mapaxTepom ose peammje, moja retie c 
nwrepmemmjapmam crmapamem pamtucana OH no cxe-
mama H + 08  = HO ± 0, 3aTHM 0 + CO CO2, 
HO + CO CO2  + H arm. 

30) Ha spno mmcoccum.TemnepaTypama peaxgwja 
caropematma CO nocraje npmmenco pemepcumma. CB. 
201 noica3Yie Aa xonwunia CO 2  y pasaoTe)KHoj cmeinm 
(nom rapwrmcmom on 1 atT4) 143nam 4000°  momce Aa 6yme 
camo cacsmm mama. 

Peaxgxja Koja BOAR crmapamy. CO mejcrsom CO2 
 Ha yram Taxoke je pemepcmsna. Kao nrro ce MAW B3 

cn. 202. memo palm/aroma ncnom 400°  nparmicuro je 
nornymo nom pea yneso, imam 1000°  — ymecno. Ha 
penammtio RHaclim Temneparypama (oxo 400-500°) 
pammoTema ce ycnocramma c npmmeTnom 6p3HHoM camo 

y npncycnty xaTanm3aTopa (Hanp., map6mma rmomcka — Fe 3C). Hoj o6krtnimai ycnomxma 
yrmemmorcomcm,ra je noTnymo nocrojamo jeAmbeme. 

31) Y Texmmum ce menme HOlItpmme yrmemmomoxcluca Ao6xjajy nomoky menoTnymor 
caropemama xamemor yrma y cueumjanculm nehnMa 	T.3B. racmsm remeparopmma. Y cams 
remepaTopcxor raca yna3m npocequo 25% CO,•70% N2, 4%CO2 (3ampem.) x mane 
npxmece ,rapyrnx racoma. Hpn caropemamy a:1mi xy6nx merap raaje 800-1000 KKaA. 3aMeHa 
oasucor ma3,rayxa HFICeOHHHOM 'IBM ma ce monwunca ytmexmomoxcama 3HaTHo nosehama (yjeu2o 
ce nomehama H TonnoTma moh raca). 

32) BeBBICH TeXHIPUCK 3Hariaj HMa B 0 ,B e H H r a c, HOjH ce CaCTOili (y Bilp1MLOM cay-
ccajy) 113 amine jemmaccax 3arcpemmma CO x H2, a mojm npx caropemamy maje 2800 tacaAlms. OBaj 

rac ce go6xja nponyunamem Bo- 
100 	 Rene nape xpo3 cnoj ycxjamor yr- 	100 

ma, npm ttemy ce, 	oxo 1000° 	.90 90 	 Aemasa pealancja npeita jepia'm- 	so 80  ax: H2O C 31 KKaA = H2 4- 
70 

 
+ CO. Holum peammja 'crmapa- c  70  

60 v 	 momemor raca HAe c aTccopmnl V go 
jom Tonnare, To ce yram nacre- k SO SO- 	 memo xnamx a ma 6n ce °mums° •k 

o40_ 	 y ycxjaxoM cramy, nponymTalme 	40 
momeme nape mopa Aa  ce 3aMenH cz. Jo 

30- ") 	 nponyurramem ma3myxa (cunt EH- 
20 20 ' 0. 	 ceoninca) xpo3 norm reitepaTop. C...)  

10- 	 Y me3x c THM, somenm rac npax- 	10 
THIMO C3,1113BO4 111M6BMICHO 44% 
CO, 45% H2. 5% CO2 If 6% N2. 

33) Ile= ce y npamcm ripx-
Cm. 201. Pamnareaca peax- memyje Taxobe M e m a rH H r a c. Cn. 202. ParmoTemca peax- 

Aaje 2C0 + Oz  F 2CO2  Ilponec meramor Ao6mjama mom! 
imije CO, + C-4±2C0 ce jemmompememo npogymamame 

ma3,raylca n momene nape xpo3 cnoj 
ycxjamor yrma, T.j. na mom61ncoma1>e o6a rope mameraema mamma. 36or Tora H cacras manamor 
raca crojm x3me•y remepwropcxor H somenor. Hpoceuno, memaamm rac campmcm 30% CO, 15% 
H2, 5% CO2 H 50% N2. KY6HH meTap maje npn caropemamy oxo 1300 KKaA. 

34) racoremepaTopcma mccranagmja noxa3ama Ha cn. 203 ymencena je 33 AO6Bialbe Me1113- 
11012 raca. CaropeBaH,e yrma spurn ce y reccepaTopy, A 11pH MeMy ce 1383,1WX HOjH ynam y 
o6orahyje momemom napom npona3ehn Remora E xpo3 3arpejamy Bony. 3(o6mjems rac OCT10643 
Cc HaTpaHa n xmazp BOBOM y cxpy6epy B, manymenom mencumm rcomammma Roma. 3aTvim ce 
Cyr H gecimimmumo zuccrti, npona3ehm xpo3 cnojeme crpyromma y (bumpy I', movie era 
ce ynyhyje xa mecro. ynarpe6e. 

35) remepaTopcxx H momenx rac mpno Cy MIMI xao .jeAmm om mass= usnopa 
jame cmecue alma B soraomma 3a ccurre3y amonajaxa. liponyurrajyhm 113C 3ajemmo ca somemom 

1500 2500 3500° 400.v0 900.700 me 900 woe 
remeparypa V
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napom n3HaA no 500°  3arpejanor xaTamwaTopa (yrniumom Fe808), YrJbeliMOHOICCH,IX pearyje 

c swim no pesepciumoj 'peguanijit: H2O + CO ± H2 + CO2 + 10 MM., enja je pas-

noTexca jaxo nomepena ynecno. Orsopemi yrrbeittnioxata Wimbyje ce 3aTMM ncrinpaibem 

cmeme sonsm (non npimicicom), a -mane xwasnwe 3aocranor CO nomohy amonnjatwor pacrsops 

conk' 6axpa. Kao pe3ynTaT ocrajy cxopo micni a3oT swm 
u. Onrosapaiyhxm perymicamem 

omioca xonisnma renepaTopcxor n sonexor raca monce na ce no6aje N2 n H2 y )*(en.enom 3auPe-

M14HCKOM onnocy. Pipe gocneha y pexaTop 3a oniTe3y mesa men= ce join nonsprasa naitar mioM 
cyineiby H miinheiby on npxmeca, xoje mory na oTpyjy icarann3aTop. 

36) Penymnija nanannjymxnowina, xoja Mge nano y pacrsopy no cxemn: PdCl a  + H2O 

+ CO = Pd 2HC1 CO2  cnymx xao najgemhe yriorpe6a,asana peamnija 3a noxamisme 

Cn. 203. Cxema racorenepaTopcxe micranatmje 

yr.rbelimonoxcnna y cmemn racosa. Bell spno mane HOJIHIIIM CO nano ce xoncraTyjy no Tatinom 
o6ojetby pacrsopa, ycneg ionsajana canna gecrinia merannor nanagnjytia. Kmarrwritrinsio 
wipehnsaibe yribexmonoxciina 3acHMBa ce na peaminjx: 5C0 + J205 = 5CO2 + 

37) Oicainauxja CO y pacrsopy tiecro age npHMeTHOM 6p3H110M C3ht0 y npncycrsy 
33143EiTopa. Hpn 036opy nocnemmix, rummy ynory nrpa nwipona mccanagnonor cpencrsa. Taxo, 

KMnO4  naj6pace (mown= CO y nwicycrsy iicanbeiior cpe6pa, K 2Cr207  y npncycray comt. 

Raise, KC10 3  — y npncycrsy 0s0 4 . Yonarre y3es, no csojnm penyminommi oco6mtarta CO *to 

mom na monexyncxx sonomnc, npx gemy je iserosa aKTMBHOCT no °Gamow ycnosnma 'mita 

Hero icon sonomwa. 
38) Penarminy mansnocr CO x H2 xao penpcmiomix cpencrasa momemo npotienirrn 

nporiasajylin pesepoisisf peamilijy H 2O + CO ± H2 + CO2 + 10 toca.4, xiaje ce passaremno 

mime xa BHCOKIDI TeMnepaTypaMa ycnocrasma Aocra 6p3o (HapomiTo y npucycrsy Fe 203). 3a 

Koncrturre pamioTence ose pealcanje 6nne cy )o6nBeHe cnegehe spennocra: 

Temneparypa (°C) 700 800 830 1000 1200 1400 

K 	 0,60 0,90 	1,0 	1,7 	2,6 	3,45 [H20] [CO] 
K 

1C°21 

H3 riasegennx nonaTaxa ce minx na ce na 830°  y pasnoTexwoj CMCMH nana3e jennaxe xonlimnie 

CO M H2, T.j., acianurreT o6a raca npeMa mtceommy lemma je. Hcnoj 830°  jaw je penyminono 

cpencrso CO, }man 830°  — H2. Hasenexa peamwja Aenvimlltmo ce ;lemma apa crsapaiby BO- 

AeHora raca. 
39) Be3yjyhn jegan on npoinsona manonpe nomenyre peammje, mx caMHM THht y carna- 

aloes' ca 3ammom o nejcrity maca, nomepamo iberosy paimoreacy. 3aro, nponyurrajyiin cmeiny 
CO H sonene nape iimian xamiajymoxclina moncemo A0611TH BO)OHHK no cxena: H2O CO  + 

CaO = CaCO3  + H2 + 53 acacia. Osa peamixja xge nocra 6p3o sell WI 500° . 

40) 11px Tpoixaby cliocrenom (T. TOME.. —128° 3 T. H.Tb. 8°), neonxonao je na nacrpaganx 

narnyno mxpyje. lipenoprin.aso je Taxobe ymicau.e micror miceomuca. ,Itonywreaa 
Tpagnja 4scrum y samiyxy minycrpajcxxx nneny3elia H3HOCM 0,0005 M2/n . 
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41) cDocreHy allanorm4 4anyoptag COF2  (T. TOHJb. —114° . T. Rib. —83 °) enaapa ce H3 CO H F2 y3 negnxo 143nnajane TOMIOTe (115 KKa.11410.4), non je en:Japan& COBr 2  (T.HJb. 65°  y3 
paanarane) npaheHo npno maartm Hunajanem TonnoTe (1 laccullzp-mon). 06a jegmbena ce no-
Hatuajy npema Bonn C.1114,1H0 claocrelly, &TM ce COF2 mHoro 6pHce xxnponamyje, a COBr 2  ammo cno-
pHje oA claocreHa. Onronapajyhe jonHo jegmbethe Hxje no3HaTo. On mental:tax nponntoga oBora Tx-
na Ro6uBen je CQFC1 (T. TOME,. —138°, T. RM. —45°). 1103113T je Tanohe it a p 6 OH11.11a311 CO(N3) 2 . 

42) Peatanaja H3meby CO H nape c y m n o p a- - -CO S COS -I- 8 maul — lane 
6p3o camo Ha maconnm Temneparypama. Cnaopetut yeibeliotccucy.a0ua (S=C=0) je 6e36ojaH 
rac, 6e3 miapalca (T.T. —139° , T.HH,. —48°). Y Boma ce Accra go6po pacTnapa (1 : 2 3anp.) 
nocTenem; ce xHiaponn3yje no cxemil: COS + H2O = CO2  + H2S. AHanorHo cenenoso 
jrtnmbeffie (COSe) je 6e36ojaH rac (T.T. —124 ° , T. KU, —22°). ,IIo6HjeH je TaRohe racomaTx 
COTe. 

43) On Beh ornacamax meTana cnaapane Kap6ouunimx jentmetba je napaxTeptacTwnto 
camo 32 xpoiv,, monx6nen, nonclapam H peintjym (xma 3Hatcona,.TaRo1 -je, na nocTojH moryhaocT ;la 
ce go6njy Rap6ontun4 maHraHa). Kap6oHatnat npna TpH enemeHTa onronapajy claopmynra E(C0) 6, 
To cy 6e36ojna, nano ucnapaansut RptacTann, (Tatute cy6numanHje 147, onH. 156, mgt. 175'). 
Hon cmatbeinam npliTLICKOM oax mory cy6nnmxcaTH 6e3 pa3narana, mehynam, non 061411HI4M npx-THCKOM H3Han 120°  norm by no/fano ;la ce paananty Ha meTan H CO. 

Ho cnojoj xemtacnoj nocTojaHocTH, Hanenema Rap6oHnnti npena3xna3e csa gpyra jenH-
melba onor THria. Ha o6tumoj TemnepaTypu Ha lb= He ymule tun RoHneHTponaHa HCI RH H2SO4, 11H annanitje (y orcycTBy tatceomaRa) Mehymm, nynumana a3oTHa mtcenkma tax nano paanance. 
,EIejcTiaom xnopa HacTaje noTnyHo H3,zaajau& CO, npn memy ce cTnapajy xnopruna onrouap9jy-
hHx meTana. 

Pernajymttap6oHna ce He cnaapa H3 Re x CO, anx mouce jja ce go6xje nona3ehx on Re207 .0 
To je 6e36ojna RpHcTanna maTepHja, cbopmyne [Re(CO) 5 ] 2, Roja cy6nHmHute Ha ono 140 ° . Tep-mtunto pa3naratbe Ha penxjym 14 CO nocTaje nplamerHo Ten u3Han 200° . 

LIejeTnom xanoreHa Ha [Re(CO) 5 ] 2  mory na ce no6xjy Rap6oHnuxtnoremann pemajyma 
Tuna Re(C0),X (rae je X = Cl, Br, J). Cne cy TO 6e36ojne HJ114 )Rytilcacre, xnapcTe maTepHje, 
6e3 mitpxca, Roje nano cy6nnminny. 113xxosa HenapazartocT H pacTnopnamocT y opraHomm pa- 
cTnapaintma pacTe y 14143y CI—Br—J. lipx 3arpenarby Ha ono 400 °  notimby na ce pasnaHey. 

44) Yra&HmoHonctan rpang nomnneRcHa jenHffietba H c HeRtam comma. Hena on °Bantam 
jerunbeHa (0sCl2  3CO, PtC12  • CO 14T,H.) mory ce ;:ko6Hrm y naperom cramy• npyra (Ag2SO4  

CO, CuCl • CO ETn.) nocrojaHa cy camo y pacnaopy. Ca crnapamem ouor nocnenner jenrubena 
cTojH y nem,' H ancopmnaja CO y pacmopy CuC1 y janoj HC1. Cnaxma jegmbeaba cnaapajy ce, 
H3rnena, H y amomajalaHom pacnaopy CuC1, nojH ce ttecTo nplameabyje as ancopnnHjy CO y mm-
.711,1314 racona. 

45) IlIejeTnom yrmeHmononcHna Ha meTanma RanHjym Ha 80 °  crnapa ce 6e36ojHo, Rpm-
cTanHo, spa() encnno3HEHo jenknbene cacTaHa 10 6C808 . Ona maTepHja, H3nHajajyhat nano Ram-
jym npena3H y °Kenn yrzemata C606  (T3B. „TpxxmloH") RojH ce MO/He cmaTpana Rao npoH3Bon 
nonnmepH3annje CO. Jour jeuau °Kenn yr.rbemana (,,cy6oncHn") cacTana C 302, moute na ce go6n-je onywammem Bone manoHcRoj macenHnx [CH 2 (COOH)2 ] nomohy P2O5 . Yrn&Hcy6oncHn je 6e36ojaH rac, ounvor miapHca (T.T. —107 ° , T. ICH,. +7°). 11DerOBa monenyncna cTpynTypa onro-
Bapa nittutjcitoj cTpyRTypH 0 = C = C -= C = 0 [d(CC) = 1,27 A, d(CO) -= 1,18 A], T.j. 
monte ce cmaTparn Rao Rap6onHa yra&Hknta — C(CO),. Yra,ency6oncian ce paanasne Beh Ha 40 ° , 
npu nemy cy npon3Bonn aberone Tepmtuute nHconHjanllje (Roja, H3r.nena, lane no cxemm: C 302 --q± CO2  + C2) IIIITCH3HBHO HpneHo o6ojeta. Ha Ba3nyxy yrmeHcy6oncian ropH•nnantam nname-
Hom c H3griajarbem =labia, non ca Bonom naje Horton° manoHcny toacenHaty. 

46) MoneRyn S=C=S je nHHHjcitH H oitapanTepHcax pacTojanem d(CS) = 1,54 A. Y BOHR ce yrn,eHnitcyncluin (T.T. —109 °) pacTnapa cnera 0,15% Tent. Tex H3Han 150 °  xranponH3a Terse ca npHmeTHom 6p3Hnom, npema exempt CS 2  + 21-12 0 .------ CO2 	2H2S 	11 'man. Erten- Tpluma eh Roja caynaa 3a HnnycTpxcno no6Hjaabe CS 2 , noRa3aHa je cxemarma Ha CH. 204. 4, Hon npHTHcRom on 40.000 atii H3Han 175°  ymeatraxcyntIntrA npena3H y npHy tuapc-ry 
macy. Hon 06H9mam ycnomama ona ce He meta.a Ha Baanyxy•rao 175 ° , Taman one TemnepaType ce, mebyTHm, milpHo pa3nance Ha yr:bum( H cymnop. 

48) YnHcane Ba3nyxa ca 0,3% CS 2  I4 mine, 6p3o goBogn uo Tenter o6omen.a. XPOHM1110 TpoBathe m arum go3ama napa yrnselinkicynclanaa nocTeneHo 143a3Hna pa3Ha paaapaHsa Hepnnor 
cHcTema. ,LIonyinTeHa rpainuma noHgeHTpanxja CS2  y Ba3nyxy kninycTptajcRHx npenyaeha 113- HOCH 0,01 A10/.4. 

49) Cntunto yrmeHnHonciany, CS 2  je anxxgplan ItHcenHne H y peatanajn ca cyntlantHama rpaun coax iii-uoyeAerie Kuceizune (H 2CS 3). THoHap6oHaTH HajannaHHHjaut meTana (a/Ta-Robe NH4) 'cy nocTojanx, Ron ce ocTanH, funneman,e, nano pa3nasny. Y Imperom cramy sehma 
coma H2CS3  je omopeHo acyTe 6oje, Aox ablixonn pacmopg xmajy, o6tuulo gpseHy 6ojy. Y Bonn 
ce go6po p acTmapa camo manH 6poj THonap6oHaT a, Hanp., jegmbeaba Na, K n NH4. 
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Cn. 204. EnexTpHtma neh sa 

§ 1. Yerbeituic 
	

337 

KanajymTHoxap6oHar upHhieuqje ce y nomonpmxpexul y 6Op6H npoTHH urreTotutea (yrnamom 
. upoutH 4ninoxcepe). 

Cno6opm THoylmeHa xxxceumia mowe ce go6unt xtejcmom jaxmx luicemma Ha icomea- 

TposaHe pacrHope HaeHHIC cowl. Hajnpe ce onawa ourrap npena3 6oje op[ upseHe xa wyroj, a 

3HTHM ce H3gBaja gennhuourn H2CSiy Fumy 30TH:ukase Tetmo-
erH (Koja.ce mp3He Ha —31 °). Maga ce °Ha xxcesuma nocre-
neHo pacnaga Ha CS 2  H H2S, Hnax je Hecpa3mepHo nocrojaHHja 
og yvbeHe micenme. 

50) OCHM H2CS3, xojy • 60 Tattemje Tpe6ano Ham:sant 
OPUTHOMbeHOM KHCCHHHOM, mory ga ce go6Hjy npoH3HogH 
HenernyHe 3ahieHe aToMa xHceomwa 1.1 2CO3  cyhuxopom: mow-
H auTHoymeHa lutcenuHa (H2CO2S n H2COS2). Helm HADCO-

BH opraHon4 gepmsam Hmajy Hpno Henraxm 3Ha4aj 3a TexHo-
norajy jegHe Hpere Hermatme am= — „HHow3e". Ho3HaTH 
cy Taxobe opraHcrna tWuogepHHaTH opTo (Cum yrmeHe mice-
m4He Hanp , C(SCH3)4  (T.T. 66°). 

51) AejerHom Hernix merannmx com4 HogoHnxgncyn-
clunga (Hanp. Na2S2) Ha CS2  nocTajy wyro o6ojeHe co nn 
ditiomoiloaepp.thene micenHHe (H2CS4). Aejersom *um 'owe-
REM mourn ce Ha 	ocno6ogHTH H 2CS4 xao 3ajnobasa 
Tetwocr, 3HaTHO malbe nocrojaHa Hero H 2CS3 . 

52) Ynopejo c ymewmcynclumom, no3HaTe cy Ta-
xoe cy.mnopHe aHanorHje H gpyrnx xhiceoffionunc jegmbema 
yrn,ernixa — yr menmomocyn 4)14 g (CS) 14 ymeH- 

676c7314)14XX (C3S2). HpBB ce erHapa xao 143BaHpegHo Heno- 	go6Hjaibe ytweHm4cynximga 
. crojana given 6e36ojHa maTepHja, Raga ce nape CS 2  H3nowe 

Aejc-riay TamHor enexTpHtmor npaumena Ha spa° HHou4m 
TeMnepaTypaMa. Apyrx, Heurro noc-rojaHHU4, mourn ce go6HTH gejersom 'mamma 1303ITHHa nyEa 

Ha nape CS2 . Yrn,exicy6cynximg (S = C = C = C = S) je upHemi Tetmocr, ourrpa mmpnca, 
xoja ce mp3He Ha —1 ° . Kaxo CS, Taxo H C3S2  Hpno naxo carol og ce6e npena3e y Tomo 
o6ojeHe Impere npoH3Hoge noammepirnalwje. no3HaTa cy Taxobe meuxuurra jegmbetha cacTaHa 
CSSe H CSTe x4 y r meHgHceneHHA (CSe 2).. To je H(yra 'returner (T.T. —40 ° . T. 

xra. + 126°  ca pa3naramem), no BehHHH cHojeraHa_CJIIVIHIL ymemuicynein4gy• 

- 53) AejerHom yrmengmcynclulga Ha PC1 5  y 3aTorubeHoj nestralw Ha 100° , npeMa peamulja 

CS2  PCI5  = CSC12  PSC13  MOWe ce go6HTH TwxfocreH (CSC12). To je HpiheHa 

'returner (T. H.TB. 76°), xoja ce og PSCI, ognaja clwaxuxonom gerranaugjom. THocivcreu Hma 

HenpHjaTaH mnpHc, oTposan je, Hogs ra nonaxo pa3nawe (gajyhm CO 2, H2S H HC1). 

54) Ocini THocbocreHa, no3HaT je Taxobe H yrnseHTHoxnoplux cacraHa CSC1 4, xoja nocTaje 
gejcmom xnopa Ha oxnaheH yrmeHgucynclum y npurcyen3y Tparosa joga (Imo RaTxunrnaToPa). 
Peamwja Hue npeMa jegHatu4m4: 2CS 2  5C12  = 2CSC14  S2C12 . Og cymnopmoHoxnopaga 

CSCI4  ce ognaja nomohy geenumunje Hogenom napoM. Y tamerom cramy, TO je Tetmocr HenpH-

jaTHor mlipHca (T. KM. 149°). CTpyxTypa onor THoxnopHga ogroHapa, H3rnega, ebopmyan Cl a 

 CSC1. Ilou Uejersom pegymwomix cpegeraHa off naxo npena314 y THocivcren. 

55) liona3etal og THocjvcreHa npeMa cxemn: CSC1 2  2NH3  = 2HCI CS(NH2)2 

mourn ga ce go6nje iimoKap6amua RojH je cyMnopHa aHanormja Rap6amllga. To cy 6e36ojHH xpx-
craw go6po pacrHopm4 y mum Roji4 ce Tone c paangraibem Ha oxo 180 ° . 3a THoxap6ammx je 
Hpno HapaxTepHcnomo ga yna314 y yHyrpamiby c4epy xomnnexcm4x jegmbensa HH3a Team= 

merana...11o3HaT je Taxobe ceneHokap6ammg— CSe(NH 2)2  (T.T. 200°  c pa3naramem). 

56) Tnarma Texmowa meToga 3a go6Hjobe uHjanHga 3acHoHaHa je Ha cranamy Hamm-
iYmitxxjaHammga (IX § 1 gonyHa 5) ca ymem H COJOM. Ha 800°  peatatnja Tette npeMa jennamminc-

CaCN2  C Na2CO3  + 20 lacan = CaCO 3  2NaCN. Ilourro je CaCO3  npaxTutmo Hepa-

cmopaH, HaTpHjymilmjaHug Howe BOOM,tta ce 113.71pHH 143 cTonmene mace. T-114cT.HaTps4jymtwjaHHit 
je 6e36ojHa xpneranHa maTepHja xoja ce y oTcycTsy Ha3,uyxa Tones 6e3 pacnagama Ha 564 °  H 

naxo ce paernapa y BOjH. 
pH mcapetby cmente noTaute x yrma y cTpyjn amointjaxa cTnapa ce xaJinjymmHjanHg: 

K2CO3  C 2NH3  + 66 yawn = 2KCN 3H20. 0Ha ce y oTcyerHy-  Hasgyxa Tom .na 

635°  H Ha BHUMM TemnepaTypama HcnapaHa 6e3 paanaraHa. Y Hogn ce naxo pacTHapa. 

3a go6Hjaibe tmcre 6e3Boxwe HCN (T.T. —13°) Haj6ome je 3arperatTH cmemy KCN H 
KHS cryuauy y npax. 

57) Monexyn HCN oxapaxTepHcaH je nrnurnxom erpperypom, [d(HC)=1,06A d.(CN)=. . 

=1,16 A) H 	jaw) H3paweH nonapHH xapaxTep (gymunut xmnona .0,61 A). 06houla xalcexurHa 

cagpum cmemy monexyna H—C = N (ixopmanH-  H o6nrax) 	 C (H30o6uunc). 06a °6n= 

22 Onuns xer.wja 
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338 	 X. zietitepula zpytia tiepuodttoz cuciftema 

mory ma rip4y jegaH y gpyrti npecHoHom npo'ona. 3aTo ce Rana3e me4y co6om y AHIUMIVIKOj 
pasHoTenal, xn4jH nonowaj 3arlcH Om remneprrype. Hog o6H1Ham ycnomma imjaHoHogomma 
xmcenkma ce HaJIa3H atop° HCKTbril1B0 y wary itopmanHor o6nkixa, a mini nownnetroj rehurepa-
TYPH paBnoreixa ce yilexonkuto nomepa y Ropier a3o-o6nitita. Ilo3Haar cy oprairciai Hepasara 
o6a °Emma gnjaHoBogoHnxiHe xacerunie. 

Kam Hexa marepHja nocroja y Asa (nut mane) no atomcnoi• crpywrypn p83.TIMIHT3 
o6ninta, Rohr ce Harlan jertm c gpyrnm y graramatutoj parmoregor, wigs ce roBopa o triciAo-
mepuju ;Aare marepaje, a came naic iberoBe mogkalnixaturje 3oBy ce TayTomepna M. jig/me 
je ympbeno ga je Tayromepaja mamo pacnporrpaibeanja nojaBa Hero inTo ce MBCHB-HO paakije. 
OBo ce RapotoHTo OHHOCH aa TaxBa jegarbema Rog xojax je Tayromepaja 3acHOBaHa na Amapa-
yuju uporitona, T.j. Ha Harpamonexynapnom npemeurramy nogomixosor jesrpa ca *jegaor aroma 
aa gpyrik. OBaxna mnrpaintja ce ognrpaBa c ortroBapajyhom inmeirom enexrpokiace crpyarype 
monexyna. 

58) Knceakuicaa criojerBa HCN y Bogertom paerBopy oxapaxrepacana cy Bpeatioinhy 
K = 7 • 10-10 . Y napnom cranq gennmitturo je acounparia. 3anarbeire Ha Basgyxy one nape 
rope my6kraacrnm unamertom (ca crBaparbem H 20, CO2  kr N2). 

Naito lurk go6po Pacrilopao cpegenio in Beharry' COM, Tetuta wijailosogokmaita Race-
JIHHa nnax jaxo joinnyje FbHX0B paCTBOperni geo. To CTOjH y Bean C BeoMa BUCOHOM gaenexTpag-
nom goacrawrom (158 na 0°  n 107 ria 25°). Corm-mom enexTpornirmuta gacouprjaintja HCN je 
BeoMa Maria [H+] [CN-] = 2 • 10 -19. Y raoj paemopeite ancernme HC1Q 4, H2SO4  H HNO3 

 noriamajy ce xao cria6a enexrponkrar. To noxa33je ga Tengerinirja npkinajaraa nporoaa rinje xa-
paxTepkierngua 3a monexyn HCN. 

59) Kato y 6e3Bogaom crarby, Tait° je H y Bogeriom pacritopy HCN norrojaaa camo y 
acroBpemenom npncycmy mannx xonnaknia minteptuuntx  roicernuia (mut nor= ripyrax marepnja, 
nanpikmep CoC204), xoje cy aa raj imam %min cra6an H 3 a T o p H. tlyBakbe HCN 6e3 
max (a yronxxo ripe y npncycrBy rparoBa anxanaja) norreneao BOAR Ica erBapakay

, Tama° o6o-jeHnx griperint-  npovi3Bonn rionamepmariaje. OBaj npoirec ce noileximyr (H3 38 caga join neno-
marnx y3poxa TaTIMM y6p3aBa ga HacTajy max H excurio3kje riajaHosogoantnie xacerunie. Y 
Borteimm pacrBopana Hacraje Taxo4e xn,qponkma y3 crnapanse amoaajymtlxipmajara no cxema 
HCN 2H20 = HCOONH4 . 06parno, 3arpesakaem one con! ca P202  mome ga ce go6Hje nti-
jaHosoitomuc. IIpu crajaray Bogenx pacrisopn najainrga ce narmo paanancy npema jematiknur 
(3a RCN): KCN + CO2  + H2O = HCN + - KHCO3  H KCN + 2H20 = NH3  HCOOK. 

60) Cmpma go3a HCN H3HOCH 0,05 zp. TOHCH11140 Hejcrao ititjanoBogoinvute icacerunie 
irkijallaga) norame, 143rnega, og iberior mo-o6nritita (HCN) H CBOHH ce yrnamiom na napann3y 

neurpanaor aepEntor cacrema in gricarbe. Y oprainr3my ce inkjaHoBorrountuka Racentma• ocra 
nano pacnaga rpageha neuntogrbkme npogyare, 36or Hera Rog M9.1114X go3a, nocne npBe nepaoge 
moBarba, Hacryna noniyao omparuserbe. 

Kao ripBa nomoh Rog menygatikurx rpoBaraa gajanoBogoramom xacennaom H imam.  - 
comma, spine ce nrro je moryhe 6pate a3a3nBarbe nonpaharba (rokuniarbe Henna, sum marepnjama 
in nospaharbe, Hanpamep, canymmom) H yaornen,e 1%-nor parnsopa Na 2S203 . Ilpn Tponaray 
napama HCN Hopacrio je ygncank amomijax. 14 y jegiloa H y Apyrom cnyaajy, Hog .6ecBec,Hor 
eraraa 6onecnaxa, Tpe6a npasesmTM Beurragico ;premise. ,Ilonyiurena rpturagga xonnenTpagnja 
HCN y Ba3rtyxy nagyerpkijackrx nperty3eha H3HOCH 0,0005 Aerp/.4. Tpe6a npirmerarra xia je Trio-Babe moryhe H xpo3 '<okay (xialf H HenoBpeekry). 

61) Rao rum je Beh y rnaBirom Texery normeheao, 3a jot CN ii3Baripegao je xaparcre-
pnruktnio ga myna y yuyTpannby aliepy Romrinexclurx jegink.easa. Onurra meroga in go6njaibe 
oBaxiant H 0 M n ne Kcal' x n H j a H H g a cacroja Ce y gejerny Barium KCN aa cons 
ogroBapajyhax manna. Tago314 npocrax najaringa, Rohr upBo6nrito npa Tom norrajy, pacrBapajy 
ce 33THM y Bluing peareaca, 3axBam.yjyhn cmaparby pacrBopimmax nomnnexanix inrjamiga 
gorwmor merana H Hannjyma, Harip. , pearcuinje Texy no cxemama: 

CrC13  3KCN = Cr(CN)3 	3RC1 H Cr(CN)3  3KCN = K3 [Cr(CN) 6] 

BehHH3 HOMITHeICCHHX itajakrarta HMO xpacrankune H3 pacrBopa. 33BHCHO og BaffeHTHOCTH 
newrpannor aroma x iberoBor Hoopriaaarinjorior 6poja, IBHXOB cacras ogroBapa paaantrarkim 
Tanosama. Hanp., sa gBoBanewnur Mn, Cr is V xapaxrepncragair je Tan M4 [E(CN) 6 r, rge je 
M jegaoBanenTan meran. Kao nprimep monte ga nocnynor Tamaoray6uaacr K4 [Mn(CN) 6] • 3H20, ramitounas 1(4 [Cr (CN) 61 H mpxowyr R4 [V(CN) 6] • 3H20. THE M3 [E(CN) 6] xaparcrepacurnaii 
je, Hanpkimep, in TpoBaneirmn Mn, Cr H V, npa gemy cy xamkjymose corm o6ojekre Tamtio-
upBeao ogir. atTro, orui. upBerio ma° BHHO. xlersoportagetrunk Mo H W gajy Homrinexce Tana M4 [E(CN) 2 ], neroBanenant — Tana A4 3 [E(CN) 8 ]. H jegan H gpyra oxapaicrepircann cy ncyrom 
6ojom. 3a liemopoBanewunk Banagnjym 'roman je 3eneHa Co carraBa R 2 [V(CN)6,j. Peunjym rpagal kromnnexcne oxcogajanage Tana M3  [Re02 (CN)4]. Kao npamep ga HaBegemo Hapax- 
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§ 1. Yt{beltUK 

nacTH K3 [Re02 (CN)41. Y Hamm cartajemma 6Hne cy H3gHojeHe H eno6opHe xorminexcite mice 
mute: 6e36ojHa 11 4 [Mn(CN)6], acyra H4 [E(CN) g] • 6H20 (E = Mo H W) ft pp. 

Jazuma Be3e CN-  y yHyrpannboj ccl)epH H nocrojaHocr oronc Homnnexca mHoro 3amice 
og npupoge gempatmor aroma. Taco, HanpHmep, jegtubetba Mn 2+ nocreneHo ce pa3nawy y 
HogeHum pacrHoptima H ()mummy Ha saagyxy, pox cy jegmberba Mo 4+ Hem% nocrojaHa. ∎nr-
rninHa oco6HHa joHa CN-  jecre y TO= IIITO ce npH crynans y yHyrpannby ccl)epy Romnnexca 
Ham° nouehasa nocrojaHocr H I4 >EC H X HaneHrHocrx, lc* image tutcy xapawrepitcrwtHe 3a 
enemeHre xojH rpage icomnnexce (y therm:atm o6H9umm jentnbetbHma). HanpHmep, npH exepran 
Hoj pegytutujH cRopo 6e36ohutx pacrHopa calm M 4 [Mn(CN) 6] nocrabt xotannexcH THna M5 

[Mn(CN) 0], lc* je jegmto no3Haro jeptnbetbe jepHoHaneHrHor manraHa. Bea o6- 
3Hpa Ha TO urro ce ona jegmbetba Hp.no naxo oxcHgtuuy, ona ce }max mory H3,11B0iI4TH y sups 
6e36ojimx xpitcrana, xojH ce pacrHapajy y Hogg, 6ojehn TenHocr )tcyro. 

62) IIorogila meroga 3a Ao6Hjaffie yufama 3acHoHatta je Ha peatatHja Hg(CN) 2  HgC12=- 
= Hg2C12 + (CN)2, xoja Hpe Beh npn caa6om 3arpertaby cmetue cymtx conic Tparomt uHjaHa 
(r.T. —28° , T. tub. —21°) ce yHex Hana3e y gysaHocom gmmy. Iberono crHapatbe H3 enemeHara 
He3aHo je ca 3HaTH0M ancopnusjom Tolman (71 KKa.///.410.4) H ormrpasa ce, ann CaMO y Ile3HaTHOM 

crummy, y enexTpunHom arcs y armoccDepH a3oTa. Monexyn uttjatta je mumjclut [d (CC) = 
= 1,37 A, d(CN) = 1,16 A]. Y renHom crafts je acogHpaH; phaso pacrHapa Hetamy marepHja 
(mowe mebyrion pa pacruopH 3HaTHe xonwunte cno6opHor a3oTa). 3anamex Ha Ha3gyxy caropesa 
nypnypinm nnameHom po CO, H N2 c HanHajatbem 3HaTHe xonmume Tonnore (260 KKa.41mo.4). 

IIHjatt ce Ao6po pherHapa y Bonn (npH6.mutato 4 : I 3arip.) H nocreneHo ce pa3nawe no 
ocuonHoj cxemn: (CN) 2  41120 = (NH4)2C204, ca crHapatbem amomtjymoxcanara. Axo ce 
ortaj HOCTICRIM4 aarpesa y nplicycrHy P 205  none ce ,rto6HTH nitjaH. 

63) Hpu gyrom crajoby, nog yrtntajem yarpansy6Hnac-rxx spaxma HRH not 3arpetlatby 
HaHap 300°  unjaH upena3H y xutper, minx° o6ojen nonumep („n apanHja n"), Ito* ce, Ta-
Rohe, crHapa H xao cnopexum npoH3Hog npH go6Hjaiby unjaHa rep:minium paanaratbem intja-
HHpa. IIapauttjaH je HepacrHopaH y HopH, anxoxony H TenHom 	pacruapa ce, mehyrwa, 
y xnapHoj xotuteHrpoBaHoj H 2SO4 : Him pa36nawoby oHora pacrHopa Hogom, HOHOBO ce TaJI011411 

napagHjaH. 3arpeHatbem Ha 860 °  y crpyjH a3ora mowe nornyHo Jta ce npesege y unjaH, a 3arpe- • 
same y crpyjn Hogoinwa goHogn ;:to crHapatba HCN, NH 3  n cno6ogHor yribetunca. 

11o3Har je H ppyrin nommep intjaHa —xexcanHja H, xojH ce jatuba y o6nlitcy 6e3- 
6ohmx RpHcrana (T.T. 119° , T. K.11.. 262°). Orpywrypa oBe marepHje oproHapa panno mecro-
yracnuncy I43 HaH3meHwtHo nopehaxxx aroma N H rpyna CCN. Y npricycrHy jam) aarpejaHe nna-
rime, xexcatutjaH ce nornyHo pa3nawe Ha o6Httax uHjaH. 

64) Hint peatutHjv ca jamom COHOM tutcenatHom, itHjaH He3yje Jtsa monexyna Hope H npe-
J1a314 y oKcamuc) — (C014112)2 ; To je 6eo xpHcranaH npax HepacrHopan y Boma. 3arpombem 
cy6nHmtue c pentimwaHnm pa3naramem. 

65) Xanozemfujanu (C1CN, BrCN, JCN) mory ce go6HTH gejantom ogroHapajyher cno-
6op,Hor xanoreHa Ha HogeHH paerHop HCN (5 ,  calrgaiy joga peatatHja je npHmemo peHepctuuta, 
no cxemic X3 HCN = XCN HX). XnoptutjaH je 6e36ojaH rac (T.T. 	

T.H.11. +13o), 

 Jtox cy BrCN (T.T. 51° , T.RJL. 61°) H JCN (Tunica cy6n. 136 , T.TOILTb. 149°  HOA ITHTkICKOM) 

Hcnapname xpHcranHe marepHje. CBa rpH xanoremutjaHa Hmajy muntjcxy crpyxrypy [d(CN).-- 

= 1,16 A, (d(C1C) = 1,63 A, d(BrC) = 1,79 A, d (J C) = 2,00 A] H Heoma cy orpomut. Beh 
npH He3Hanum xoHgempagujama umxose nape H3a3HHajy hug orevenocT cny3oxowe. 3arpe-
Hobem cyBor AgF ca JCN mowe ce go6HTH Taxohe H canyop-tunaH r— (FCN), xojH je 6e36ojaH 
rac 	cy6n. —72°). 

Orajmbem xanoreinutjamt mory ;la ce nonHmepH3yjy no cxemm 3 XCN = (XCN) 3, c 
— 3oHatbem mecronnammc npereHosa 113 HaH.3meHtinHo nopehallux aroma N H rpyna 	nBaKBH  

rponepH Hams.* ce xanor exit H j a H y p H; TO Cy Hcnapname EpHcranHe marepHje. 
HanpHmep, uHjaHypxnopuu ce Tom Ha 140 ° , a tubytia Ha 190° . Ho3Hartt cy raxohe, u H j a - 

H a 3 H (N3CN, T.T. 40°) H TpHmep-gujaHypamp [(N,CN) 3, T.T. 941. 

66) IIHjaHoca aHanortija cbocreHa je Kap6oriunyujauud — CO(CN)2 . To je 6e36ojHa, aim 
Ha csernocrti wyhxacra marepHja (T.T. —38 ° , T.KIB. +66°), Hoja ca BOOM 6ypHo pearyje gajytat 

CO, H HCN. Ho luny ppyrnx oco6HHa cntinaH je clx)creHy. H03Har, je raxohe. MEMO nocrojaun 

Tnommulljaang — SO(CN)2 , 6e36ojHa xpucranHa marepHja (T.T. 70°). 

67) • ejc-rsom xnoptutjaHa Ha erapcxil pacrHop amomjaxa no cxemx 2NH 3  C1CN 

NH4C14 NH2CN mowe ce go6Hru yujartamuc) (H 2N—C = N). To cy 6e36ojHH tcpHcraint 

(T. T011/6. 44° ), JIaK0 paCTB0pJbHall y $0,414, alIKOX011y H eTpy. 14CTOHJbellI1 tutjanamtut je go6ap 
pacntapan HH3a Heopranclutx jegmbetba. 3arpeumbem Ha 150 °  nanumepH3yje ce no cacermt 

3NH2  CN = (NH2CN)3 . Orpywrypy oHor nommepa (T3B. menammta) 'nine utecroyraone who-
cHu H3 Hammettaxmo nopehatmx aroma N n rpyna CNH2 . 

UmjaHamuu je oxapatcrepHcaH Beoma cma6o Hapaucemm xxcenam oco6HHama. Op therostra 
conic Hentwx npatcrwilm 3Hanaj Hma xammjymintjaHamtut, icoht ce go6Hja cyHttm nyrem (IX 
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340 	 X. tie:Wept -4a zpytia isepuoduoz cuciu-ema 

§ 1 Aormut.5). Y 11HCTOM cratby TO cy 6e36Ojan xpncrann (T.cy6n. 1090 °). AejaTtom Bone'ona 
co ce maponnsyje npema jegnannun: 2CaCN2  2H20 = Ca(HCN2)2  Ca(OH)2 . Unjana-
MligH Tennua meTana npanntmo cy xepacmipn,HnH y nun. HanniTepecanTnnja OJI IBEX je }Kra 
co cpe6pa. Ulm ce nine nxjaHamHga BepoBarHo je ga nocrojH panHorma rayromemmx oftuca 
y HeyrpanHHm opraHomm pacrsapagnma: H 2N—C HN= C=NH. Ca nopacrom 
pa36namema panHore>xa ce nokepa ygecHo. Y sogeHHm pacrnopHma nocrojaH je Hp! pH = 6, 
mebynam, y jaxo xuceniam H amcanHum cpegimama nano agnpa monexyn Hoge, rpagehH Rap6aming. 

68) Aejc.rnom 6pommajana Ha BogeHH pacrBop narpHjymnHjanamliga, npema jegHaluam: 
Na2NCN + BrCN = NgBr + NaN(CN)2  cmapa ce narpHjymoBa co ougujauumuda [HN(CN)2 ]. 
Pacmop oBora monce ga ce go6Hje gejcTaom cymnopHogomma Ha nogeHy cycneH3Hjy tbeHe num° 
pacrnopHe cam 6axpa. Cno6ogaH gmmjaHnmHg no3Har je cama y pacrsopy E onapaicrepticaH 
je jaxo impancemam xlicenkmaaam oco6imama. HpH noxymajy H3gBajama gona3H,rxo nommepH3a-
imje ca ranowemem npoH3Boga npomeHnamor cacraBa. 

69) Hona3etac og nmjaHamiaga, npema CX,CMH NH3 NH2CN = (NH2)2CNFI monce ce ,go6wm eyamuoun. OBo jegmbeme no crpywrypu ogronapa Hap6amugy, Hog Kora je arom mace-
onHxa aameffieH HmAgo-rpynom. ryamagim je 6e36ojHa, neoma xHrpocxonna xpHcranna marepHja 
(r.r. 500  ca pa3narmem). Ho xemHcxom Kapaxrepy, TO je jaxa jegHoxiccena 6a3a, xoja ca THIMM-
HEM xHcenkmama rpagH nocrojaHe COUH. HallpOTHB, y npncycnay 6a3a, ryaHH,rom ce XikapallH-
syje go Hap6amcaga H amonHjaxa. 

Ho3Ham cy npoll3Bog14 3ameHe jegHor, na H gria aroma Hogonmca ryamagama ca nexlim 
meranHma. Hanpiamep, cam cpe6pa mory ce go631m gogaBaH,em AgNO 3  meroBom Ono anwan-
Hom Bogenom pacTBopy. Tax0e je BeoMa KapawrepHcrtnmo ga ryamagim monce ga yna3H y ca-
cran yHyrpacuHse ccpepe HomnnexcHmx jegmBelba. 

70) Jlejc-rno ranjaHa na anxamaje Ca14x1H0 je aHanormim peata, ,ama cno6ogmax xanoreaa, 
C jegHospemeHHm nocrajawem COUH LiXjaHOBOAOHIPUIC H yujaucue (H:iC0) xxcenime: (CN) 2+ 2KOH = KCN KNCO + H2O. IZ H j a Ha T H ce mory 	go6wrH nancnamom oxcHgamajom majaHH,ga, 	HAIXOBHM cranamem ca anoBoHnoxcHga . KamajymunjaHar nocraje 
H np0 3arpeBalby KCN Ha Ba3gyxy. OBa ce co nano pacrnapa y BOXB npH mealy je oBa nocre-
neHo pamance. no cxemn: KNCO + 2H

20 = NH3  KHCO3 . 
Beposamo je ga Rog nnjaHcxe laccenime (T.T. —87 °, TIM,. +24°) nocrojn pasHorema 

rayromernaix b6nin<a H—N=C=0.T.± Hog o6mumm ycnomma pasHorenca 
je jaw nomepeHa pies°, Cron ce npH xnabemy, 03rnega, nomepa necHo). Peammjom cpe6po-
IthjaHara ca SiC14  y 6emony go614ja ce 98% Si(NCO)4  (T.T. 26°, T.RJb. 186°) H 2% Si(OCN)4  (T.T. 35° , T.HM. 247°). OpramacH gepHnam cy 1103HaTH CaMO an crpyRrypy HNCO (T3B. H30nx-jaucxe maceinme). 

Y pa36nanceHopa BogeHom pacmopy nHjaHcfca micenzma (K = 1 • l0r 4) 6p3o ce magpo-suoyje no atom HNCO + H 2O = CO2  + NH3  ca HaxHagmam o6pa3onmem xap6amHga: NH3  HNCO = CO(NH2)2 . Y jaxim pacrnopuma HacTyna naymmepimanHja y rpo6a3Hy 
qujauypuy xmcemany — (NCOH)3, xoja, raxot)e, monce 614rn go6HBeHa 3arpembem nap6amliga 
taJrrr xragponimsnalm paanaraihem naljaHypx.nopiaga. To je 6e36ojHa, xplicranHa marepHja, reuxxo 
pacmopHa y BogH (1 : 200). lbeHa cTpyRTypa ogroBapa pannom mecroyraommy HaHamemanno 
nopebamix aroma N H rpyna COH. 3arpeaainem, nHjaHypna xHcenkma ce genai14mepH3yje; ono 
mome ga ce HopHcna 3a go6Hjan.e cno6ogHe majanace xHcenkme. 

Hun enemewrapHH cacran Rao nujaHoca, Hma Oy.4.4suucua xficenkma (H—O—N ± C), 
xoja ce pa3n14axyje og nHjancxe gpylanajnm pacnopegom aroma y monexyny. 06e cy y cno6ogRom 
c-raity BeoMa Henocrojane. OA IblIXOBHX COAH HajmirepecaHmuje cy: amonHjy M nHja-H a T (NRINCO) H cp y n M HHar >I< H B e [Hg(ONC)2 ]. Hpsa je y cBoje pee Hrpana Bpno 
Benkncy ynory y pa3Bojy xeMHje, jep je capful= Rao nona3HH npoH3Bog 3a nprly Beurranxy 
reay opraHoc.Hx marepHja (Rap6aivaiga). OyamHHar name nano excnnogyje npH ygapy H 3aro ce muoro ynoTpe6mana Rao gerollaTop. lberoso pacnagalbe 6HBa no cxemH: Hg(ONC)2  = Hg 2C0 + N2  + 118 lacail. KanHcne 3a nymnaHe meme tiecro cagpnce cMctly og cPyammiara 
name (25%), xanHjymxnopara (50%) H awnamomrpHcynctnaga (25%). 

71) Peaxmijom 143me1y AgNCO H J2 y CC14  monce ce g0611TH C.11060AHH oucwaujaht —(NCO) 2 . To je 6ena xpncranna mareplija (T.T. —12 0), nocrojaHa camo Ha HHcmcm remneparypama 
HO3HaTH cy, raxobe, cna6o nocrojam x an or e H o tc c H u,n jaHH — XNCO. 

72) CjegmKascube cymnopa ca comma mijaHoHogoHmme kuccemme Hajnalane ce gemana 
axo ce Ha wax gejcrByje amomajymnonzwyncinagom, RojH nano (=vim S no cxemH (3a amoHHjym-
micyncimg): RCN (NH4)2S2KNCS + (NH 4)2S. A .....momajympogaHag ce o6mmo go6Hja gejcmom (Ha 110° , nog nplarac.xom) jaxor pacmopa amomjaxa Ha yribeHgHcyncintg y npHcycmy 
rameHora xpena, no peammjn: 2N143  CS2  Ca(OH)2  = NH4NCS CaS y + 21120. Cy-npamo majaimgHma 	pogmonogompme macenime HHcy orpoBHe. BeoMa mane xanwame 
one nana3e ce y mbyBaniaa nosexa. 

73) Cno6ogaH pogamaarcomax name ga ce go6Hje peammjom y nanyymy Hameby cyinix 
KNCS H KHSO4  H xnAeHsem ingraojemax reaps renmam Ba3gyxam. ,E(o6m3eHa 6ena xpHcranHa 
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maca roux ce Ha -110° . Beh H3Hag -90°  nommbe ,zr,a ce nonHmermoyje, y nottermy y 6ene, a 3arHm y 
o6ojeHe tmpere npoH3Boge. HanYtmep ce c paanaralbem TOHH Ha °Ho + 3° . 

Hape HNCS cy moHomonemynapHe, a crpympa oBor jegmbelba ogroBapa 4zopmymt 
H—N = C = S [c napamerpHma d(HN) =-- 1,2 ± 0,1 A, d(NC) = 1,21 A, d(CS) = 1,57 A, 
< HNC = 112 .±- 10° J. I.(oxa3 nocrojalba rayromepHe parmoreme no exemzi 

N = C— S — H upoHenme H3 lumbeinnze ;la je moryhe go6irrH opramme Helms= ormt 
o6aHma.  

,/lejcrBom cymnopoBonomma Ha HNCS crBapa ce CS, H NH,. 3arpeBazbem HNCS ca 
He Beoma RomzeHrponaHom cymnopHom micemmom peammja Texze yrnamom no cxemm: HNCS• 
± H2O + H2SO4  = NH4HSO4  + COS. OBaj npouec mome na ce HcRopmcni sa ;Ao6Hjalbe 
yrmeHomcricyncinuza. Jana oRcHnalmoHa cpe,rgerBa (KMnO 4  H 	npeztone HNCS y HCN 
H H2SO4 . KncenHHcma cBojcrBa pogaHoBogoluzime micenmze omapaRrepHcama cY  Bpegizomhy 
K = 0,14. 

74) JoH NCS-  Hma mumjcxy crpywrypy H oxapamrepHcan je HapamerpHma d(NC).------ 
= 1,25 A H d(CS) = 1,59 A. Maga je yna3ax y yHyrpaunby aDepy RomnnexcHmt jegmbema 3a 
%era mnoro maibe mapawrepHcrimaH Hero 3a CN-, Hnax cy x omnnem cHH pona H H g H 
Beoma mHoro6pojmi. IlpH crBapal.by °mix, joH NCS -  ce nomagman (Hanplimep, }COn momnnemca 
mo6anra) Be3yje 3a Hempa.mm nom npexo a3ora, a Holleman (Rao Rog momnnexca nnaTHHe) — 
Hpemo cymnopa. Kao npnmep RomunexcHmc pogamma Beh nomeHyrux merana mory na nocayme 
calm Tana M,[E(NCS)81 (rAe je E = Cr,Mo,V), M2 [MO(NCS)6] H M4[Mn(NCS)61. OA %SIX 
Tamilogpselia jemnbelba xpoma, onmax nocne pacrBaparba y BogH He gajy peammje Hit Ha Cr• • • 
1{H Ha NCS'. 1/Inam HpH crajalby, lbzmoruz pacrsopH nocrajy nocreneHo 3enelm ycnen crBapalba 
joHa Cr• • •. OR npocmx coax, xoje cy ocHoBa OBHX momnnexca, mrrepecaffraH je maHraHpona-
HHA, mojiz nocraje npm pacrBapalby MnCO, H HNCS. Cynporno tlynumacro-upBeHoj 6ojH cxopo 
calm ocranmx jegmbelba Mn",•• 6e3Bomm Mn(NCS), je ncyr, a lberoB mpHcranoximpaT Mn 
(NCS), • 4H20 HHTCH3MBHO 3eneH. IIptt pacrnapalby y BogH Hajnpe ce go6Hja ieneH pacimop 
mojH nocraje pymmtlacr Tex nourro ce• goBon,Ho pa36namm. 

75) OA TeLUHO pacrBopmannix COHH pogaHoBognmuce mizcenHne HajBehH 3Hazzaj HMa 6eo 
c p e 6 p o p o g a HH,u (AgNCS). ,IilejcrBom 6poma Ha oBy co (pacrsopelly y yrnsenumcynclm-
Ay) no peaRunjx: 2AgNCS ± Br, = 2AgBr (SCN), mome ce go6H•H cno6onaH Podan (SCN), 
y o6namy 6e36onmx mpncrana, nocrojamm camo Ha luzamm TemnepaTypama. (T.T. —2 °). PonaH 
cc go6po pacmapa y BogH, anH H 6p3o pa3name. Ho csojam xemHomm oco6m-mma (aim Hllmaxo 
no nocrojaHocriz) off je cnxuax cno6ogmzm xanorenama; Tama ce HenocpelHo jegimm c Hamm 
me-ram-ma, rpagehH cons HNCS. Ao6Hjell je, ramohe, Henocrojaim x n o pp  o  A  a H — C1NCS. 
ORcHgauHoHa cHojerBa pogaHa cy cna6Hje Hapamena Hero Hog 6poma, amt HilaK Ileum *me Hero 
mon joga. Paanimwro oA joga no3Ham cy jegmbelba ponaHa ca cymnopom S(SCN), x S,(SCN),. 
Ho3Hara cy ramohe aHanorna, palmje nomeHyra, c en e H o B a jeAmbelba — cenemmiujam 
(SeCN), H 22x3 jegiza,elba ceneumujaucKe micemmt (HNCSe). 

76) Tepmmumm paanaramem mepxypmpogamma no cxemm: 2Hg(NCS), = 2HgS 
± CS, + C,N, mono Aa ce go6nje nopmann-u Huu7tpud yribeHulca (C,N4). To je H3BaHpenHo Bo- 
nyhmo3Ha amop4ma maca ncyre 6oje, Beoma xxrpocmorma, aim HepacrBopHa Hit y BOAR RH y 
6mio malmom gpyrom pacmapagy. flpn airpenam.y Ao  TemnepaType npnenor ycnjama paaname 
ce as nnjan y cno6ogan 

77) Ca megnurra enemenTapnor cacrana poganonogonwnioj HHCeJ1HHH CTOjH ,1:(OCTa 671113y 
T3B. py6edueodonux (C 2S2N2H4), xojH nocraje no jegnainnin: 2HCN 2H,S = C,S,N,H, 
+ H2. Ono jegmbeibe narnega, monce ga nocraje y ;Ana czegeha Tayromepna o6ninca: 

H,N—C—C—NH, HN = C— 
I
C = NH 

II 	II 4— 

S S 	 HS SH 

Py6eannogonnx je upnenonapannacTa tcpncTa.nna maTepnja, lc* ce pacnaga npH 3arpe-
Bmby Ha 170° . Y BoAx ce penaTHBHo mano pacrBapa (0,02 monf4.), npki *terry ra osa nocreneno 
paanawe, gaiYnn  oxcanny Rucemmy, NH, H H,S. BygyhH ga Hma Beoma cna6o Hapancelm Knee- 
Jumcma cBojcrBa (K, = 3 • 10-19 c marjoimma HH3a TemKHx merana py6eaHmogomm gaje Telma) 
pacraopmma H xapaxTepncrwmo o6ojena jeIH1be1ba. Hanpnmep ox je spno oceTamn peawras 
xa 6axap. 

78) Yr.rbeuTeTpaxaopint (T. Tomb. —24°) ce o6Htulo no6Hja _nejcrBom zuropa Ha CS,. 
IIpH 3arpersaiby ;:o 60 °  y npHcycrny maranx3aropa (HaripHmep FeS) peammja retie npema jenHa-
mum CS, + 2C12  = CC14  + 2S + 49 loam. Bea o63Hpa Ha xemmcxy HHepTHocr mbewreTpa-
xnopaga, oBaj npmmeTHo Harpizaa Heme merane (Hanpmmep Al, Fe). Y IbHX0BOM nplicyc-rBy Bell 
Ha 061311HHM remneparypama Boga nocreneHo pa3name CC1 4  no cxemm: CC1, 2H20 = CO, 

4HC1. Ha He3anammocm H TeRCHHH napa yrzeHreTpax.nopmna sacHoBana je theroBa yno-
rpe6a 3a nyH,elbe Hemm anapara 3a ramelbe nomapa. 
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342 	 X. Ileiiieptiea zpyiia tiepuoduoz cuctiiema 

79) YrmeHrerpaxaopriny aHasorHa jegmbeas ocramix xanorena no6Hjajy,ce 06HYHO 133- 
metiom xanoreria y CC14, 3arpeaajytifi osaj ea AgF, AIBr 3  Hnx A1J3. TerpaluryopyrTherisx MO}Ke 
na ce no5Hje, Taxobe, HenoepenHo 113 „amoprimor" yrmemma n rbnyopa. Peaxonja je 5ypHa aeh 
nog o6rannuo yanomma. Monexyam xanoremloa CX 4  cy npamunar Terpaeopm c arcrojaasma 
C—X jessamms 1,36 A, orm. 1,76 A, 0,1111: 1,93 A, of 2,12 A. Yrybeirrerpacimyopma je racosar 
(T. T. —187°, T.Elb. —128°); CBr4  (T.T. 90° , T. Kjb. 190°) H CJ4  (T.T. 171 °) jecy ‘11313CTe maTepHje. 
CynporHo ocranHat xanoreintaHma CX 4  mojH cy 6e36ohm, CJ4  je Tammoupserre 6oje. Ho xemH-
CKI4M oco6HHama cBe HaseoeHe marepHje yorrarre cy . CnaYHe CC14, a mimosa nocrojaHocr ce 
cmamyje y HH3y F—C1—Br—J. Ho3HaT je'raxoe 11113 Me1110MITHX xanoreHHoa, HanpuMep, 
CHFC1Br (r. T. —115° , T. ICJb. +36°). MettannaTH cluryoporuropHoH meraHa H eraHa nog TeX-
HIPIHHM Ha3moom „clopeoH" Haaa3e nparmamy nprimeHy xao spa° oo6pa pamm rem 3a mamma 
3a xaaerbe. Hanprotep„,cPpeox 12' — CF 2Cla  (r: rub. —300). 

80) Pearamjom CC14  ca AgC1O4  (y npHcycray rparoaa HC1) mome na ce no6Hje 6e36ojHa 
TetIHOCT (T. TOILTb. —55°), cacrasa Cl3CC104 . Ono moms eKCIIJI03HBHO H xemmcxm aRTHBHO je- 
Aluseme oecrrumme y saxyymy, anm Beh Immo 40 °  nooneme pacnaoarby. 

cDnyoposamem CH3OH aim CO y npacycray AgF2  (Kao xamarmaropa) craapa ce F 3COF. 
Oso aeoma pearammo jeamseme je 6e36ojaH rac (T. Rm. —950), nocrojaH npm 3arpeamby H 
aMa jaxe oxclagumoHe oco6HHe. HirrepecanTax je c Tora into ce momce c.marparm xao gepHsar 
xan o ft n y o pa er e mace:time (HOF), xoja mrje no3Hara HH y cao6onsom cramy HH y o6- 
army CORM. Pearcusjom CS !  ca CoF3  Ha 250°  no6Hami•je, Taxobe, 6e36ojaH, arm xemHebar seoma 
mrepTax F3CSF6  (T. TOIL/b. —87° , T. am,. —20°). 

11pH cpayoposamy AgCN (KIM Iberose coseme ca Ag 20) crsapa ce IBM tutyopojegmbema, 
xoja jenHowemeno canpme y cHom cacraay H yrmerunc H a3or. HajtorrepecaHTHHjg je F3CNO, 
Haas rac (T. T. —197° , T. Hlb. —84°), YMT1'137110 nocrojaH DOA HOPMaJIIIIIM yCJIOBIIMII H XeMHCKII 
aeoma mreprall. 

81) 1r na6oparopmjama meraH (T. T. —184° , TAUT, —162°) ce noroono oo6Hja airpesamem 
cote= Harpmjymarrera C HaTpHjymmurpoxcHoom. Peruanrja Hoe no jernmaanno: CH 3COONa 

NaOH = Na2CO2  + CH4  + 15 lawn. ,lita 6H ce H36erao Hajegmbe cramneHor cyga HarpHjym-
rumpoxcHoom go6po je na  ee oaaj 3amerm Harpoaxpemom. Hart o6Hmarm yeaommia meraH ce pa-
crsapa y BOHH y °jimmy 3anpemtma 4 : 100. X.naDemem 3acHheHor piersopa mome no ce go6Hje 
xpacrarromarpaT CH4  6H20. 

82) Peammja merana ca xaopom Tema caoso non Trimajem oxpexrHe cyHmese erreprocrm 
rum nor 3arpesamy, H Harm nocreneHoj samemi soomunca rcnopom. ArraaorHo, arm rex npn 3/1- 
rpesamy, 'rage peaauaja ca 6pomom. Ha Hommel:am remneparypama, Hameby nape paamournm 
xanoreHmum rrepHaara meraHa, a Taxoe H3meby 11.11X H cno6omitx xanoreHa ycnocraHmajy ce 
oopetexa parmaremm crams. Hanpaaep, as peaximjy CHBr 3  Br2 CBr4  HBr + 3 roam 
aa 250°  HMaMO [CBr4][HBr1/[CH3Br][Br2]' = 0,3, T.j. parmarema je yHexoammo nomeperra 
yaeao. 

83) HpHporam racoam, 6oraTH meraHom, jecy apao oo6po ropHao,•jep 1 s 3  Taxaor raca 
;raja npH caropeaamy 8-9 ICHJb. ?man. OcaM Tora, oHH mory na  came Mao H3BaHpenaa cHpoHHHa 
in no6Hjame Bentnanc xonmunia Honomaxa. Merona, xoja ce 3a ono npnmen.yje (T3B. x o H -
B e p 3H j a M e T a H cacrojH ce y nejcray HogeHe nape Ha CH 4  Ha 1000°  no jenHalnum: 
H2O + CH4  ± 49 /man = CO + 3H2 ..lipyry moryhHocr morraep3me npyaca peamarja rrpeaa 
jegHammm: CO3  + CH4  + 59 xxan 2C0 2H2, =HIM je pasHoTema Ha BBCOHHM remnepa-
Typama, npaximmo ampo nornyHo nomepeRa yoecHo. Ao6HaeH Ha jerrall Hair opyrir mama, 
rac ce noonprasa noHoao gejcmy sorreHe nape (non. 35). Haj3mr, s000mm mome na  ce oo6Hje H3 
meraHa H npocram Tepmainurm paanaramem osora Ha 1000 °  (Balm ca. 193). 

84) Caropesame cmeme meraHa (H opyrirx caropmmanc mama) e armoyxom 6HHa canto 
y Tom enymajy, axo nponemam cacraa cmeme He npena3e Hem orrpebeHe rpamtue. Hanpm-
mep, r p a Haire 3 a n a ibH n oc TH cy (y nporremmma caropassor rocs no sanpemmur): 
5-15 3a CH4, 12-75 na CO H 4-75 in H2. OBH nogarm ce ormoce Ha o6HmaH npErnrcam H 
CaMO cy opHjeHraLwoHH, nourro OCHM on npansma, rpamme sanammaocm 3aamce x OH npy-
nix yenosa. 

IIpH aomannom 3arpesaH,y cmeme, xoja Hma norarraH cacras in nameme, roperbe ce mop° 
momernaHo pacnpocrape no ireaoj 3aupemmax H Hacraje exenno3Hja. Rao 3ananmse marepHje 
CHIP-11111X eKCIIII03HBHHX one= C saagyxom mory na clatryplany He camo racom HJIH nape Bd. 
H npaunma paaarammx caropassmx marepHja (yrma, 6pauma, mehepa H ca.). OBHM ce o6ja-
unbasajy caymajom excrum3Hje y mmomma, (1:m6prumma mehepa 

85) 3amrcHocr 6p3Hme caropeamba TacHe cmeme on normcma noxa3yje ,rarjarpam Ha cm. 
205. Hon norommm TeMnepaTypHHM yenoamma H HeKHM maamm (AB) H Benmaim (CD) III3HTH-
ClIBMa, peammja Tele M e p Jb asom 6p3HHom. HanporaB, H3Becaa HarepmeoujapHa o6aacr 
rgarnmaxa (BC) oicapawrepncaHa je Hammel:on:also Hernixom 6p3HHOM TOKa peaxn;Hje T.j. -e K C-
H .TI 0 3 H . j 0 M. HOCTOjalbe one 06J1aCTH yeaosmeHo je amaramm mapasrepom eKCILTIO3FIBKHX 
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peayamja it aHanorHo je nocrojamy Acme H ropme rpamme oxcHnagHje cpocci)opa oniceomucom 
(IX § 5 non. 18). 

86) ,Ila 6xcMo 3ananyinH racomny cosemy, Heonxopmo je ga ce oaa Ha jegaom mecry aa-
rpeje go Helm, mmilmanfle TemnepaType, Koja ce 3ofle T e m n e p a T y p a n a n: e a. a. Om, 
ocum on flpHpone pearyjytuix mom, npogeHruor cacrafla 
cmeme H npyrn4coa, 3aBHCH Taxote H OH Hamma flaybetba H 
Hex= npyrnx ycnofla. 3aTo imje iconcraHTHa, Hero ce xpehe 	f 	

, , 
y Heimm rpammama. Tam' ce, cMema Baggy= 	 x 

	

ca meraHom 	q, 	It 

. Haim non o6Htumm nHpTmacom Ha 650-750° . ca yribeHroo- 	. 	-: c) 1 
HoxcHnom — Ha 610-660° , ca Honommom — Ha 510-590° . 	k I 

87) Camo nocrojame onpOemax TeMneparypa nan4tha 	Q., 't) 	k4 
k I 

TecHo je 3e3aHo c eHeprnjom mcgmainlje onroflapajyhylx peax- 	
cx 	"" 1 

t: I  
lulja (IV § 3 non. 8). Yonmre roflopehx, cacraHm4 genorm 	

it 
i co I 

racororre cmeme cnoco6He 3a xemncxy peaKuHjy, nejc-rsyjy 	0) ,ci 0 
jeraH Ha npyrH H Ha Temneparypama HYBRIDS HO IHTO TO ogro-q. 
sapa nojamt n n a M e H a, T.j. nojaux peammje xoja 6p3o 	

2,...........)8 C 
A 	 

Terre H Roja • je npaheHa Harmajmem TonnoTe H cfleTnoc-rH. 
'('h1TM 	&faille 2N,* a Metymm, pajama() nejc-rflo no cnmumm yc.noymma 6Hfla 

camo H3Me1y nojegmnix, ,HOBOMHO aRTHBHIEC monexyna, H 

3aTo gaje canto penummo many xonmoury TonnoTe, Koja ce Ca. 205. 3armcflocr 6p3HHe 
6p3o pacne ycnen npoflotema Tonnore, 3patietba mg. 	ourre3e Hone on TipHTHCHa 

YHOJIHKO ce TeMnepaType mem aarpeBama noronna- 
Hajy, 6poj axnumHx monexyna pacne H 143nsajame TonnoTe, 
Rao pe3yirrar im4xoflor y3ajamHor gejcrfla, cpa3mepHo ce noBehaBa. Hon Hamm onpetenHat 
TemnepaTypHylm ycnomma (ogroflapajytant Temneparypama nameyba), 6ny3y mecra 3arpeflayba  
Hacraje, Ha xpajy, Talmo maybe, na ce y jemnuany spemeHa H3gRojil mune Tonnaxe Ho into 
ce pacne. To noflonu no Tora na ce cycemm ,genorm cnereMa 3arpejy r;) Teoureparype flaybema, 
36or gera ce macomny maymanytja monexyna pacnpocrpe Ha jour ynansem4je nenofle, writ. Kao 
pe3yrrrar Hacraje Harno nosehaombe 6p3rme nponeca y genom peammoHom npocTopy, nrro ce 
Hcnomafla nojaflom nnameHa. • 

88) Kapawrep caropeflaga Hexora cHcreMa onpebyje ce meroHom yHyrpaunbom crpyx-
Typom. AKo cy cacraHHH genoml cHcrema g06po H3MemanH jenaH c npyrnm, unameH ce 6p3o umpH 
no nenoj H4Hoj aanpemmx H HacTaje excnno3Hja. Hanponm, atm ce pearyjytil4 racom memajy 
canto y TpeHyncy peaKr{rrje (Rao IBTO je To capaaj Rog 06mumx namm inn.), caropesaybe ce spurn 

camo Ha mecry ybilxoflor Ao,ruipa H ogoa ,go6Hjamo mmpaH nnameH. 
Ilonnu caropeflaybe Tetuan' 13 xi_ per= Tena mome ;la ce gemasa canto Ha nospnamama 

imucortor go,ruwa C Hamyyxom, OHO 06mmo Tom maygemnue mHpHo. OcHm TemnepaType na meta 
(onpeteHe nogeTRom ropena gene noHpnome), carop.n,HHocT TexmocrH 'Teem je oxapaRrepHcaHa 
T e M n e p a T y p o m 3 a n a m H B o C T H. Hon OBOM ce nonpa3ymefla mrommanaa TeMne-
parypa TelmocTH, Ha Kojoj nonuomme nnamella 143amma nameme napa, any' ce cama Telmocr 
He Ham. HanpnMep, npema Hopmama, TemnepaTypa 3anamarsocrH Tprosammx Hpera nerpo-
neyma 3a ocriermeybe Hecme na 6yge xenon 28 ° . IleTponeym ce Halm Ha oxo 300° . 

89) Kao enexrpone y nehn 3a no614johe CaC 2 , cxemarcxx noRa3aHoj Ha ca. 206, cnynot, 

c jenHe crpaHe ne6e0 cnoj rpaelnrra A, icoji4 mum them) nun, c gpyre — macH3HH yrzemi 6nox 
B, HojH ce cnyurra ono3ro. lipm peamnyjx, no 3HBOBHIVIa 

nehm oc-raje xopa on nona3He cmeme, xoja ce npo6Hja Hapo-
conom cnparsom B pain,' Hcnyurranu Tetmora xap6gga. Iipo-
H3flonma came ToHe CaC2  3arresa yrpomax 3000 HHHOBaT- 

macosa. TOHHIMba CBCTCHa Hpoilatomba H3HOCH OHO 5 MHB.A. 

Beim 3Hagaj morna 614 na HMa merona, Yawn' Tepmnm-
Ror no6Hjama xanmjyMxap6Hna y netaima Tuna BHCOKHX 
nehm. Kan ce ono3ro y6atua cmema Rolcca H xpemybaxa H 'um 
— miceoHHRom o6OraheH fla3nyx (70% xmc.), y nem ce 
nocryoRe Temneparypa on oxo 2300 ° , noTnyHo ''oflon.na na ce 
o6pa3yje pacTonmem4 CaC 2 , 'cog,' ce oHna nepHonwmo arame. 
Kao flaacaH cnopenaH npoH3flon no6Hja ce rac, yrnmmom 
cmema CO H N2 (oxo 5 nub. ,o 3  Ha I O. CaC2), Koji.' ce nocne 
ogroflapajyhe npepage (non. 35) mome na ynoTpe6H 3a cym-
Te3y amoymjaxa.  

90) Om Napo:4(3u cy nyspere morepHje, Hoje y xn4c-rom 
CR. 206. Cxema enewrpmme cramy go6po xpmcranYany. 0m4 cy Hemcnapnonm H He pa- 

'why' 3a no614jaybe CaC, 	crflapajy ce mi y jenHom on 	pacroapaga. Y se3H c 

THAI, crflapHe monexyncxe TeRame icap614na limey nomore H 
33T0 ce mopamo 3anoflonorrH HajjenHocraflmljnm 4yopmynama 

OBC y Heimm czynajeroma onroflapajy o6wimlM flaneHmocrxma yrrbemixa H meTana cje, 
Avti.bcnor C mica; y n)yTMM — OHC fleh came no ce6H notca3yjy "la je .monexyncoa crpymTypa 

-•••■••41... 
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X. tieffispiaa apyria tlepuoduoz euctliema 

xap6Hga =men. Y Tom norneAy, a HCTO TSKo H 110 HH3y oco6HHa (nocrojaHocr BehHHe npH 
sarperamy) Kap61gm cy }Noma cinflum nwrpaaHma. lb n0Halua11y npema BOAH H pa36.naatemim 
xaceinufama CBH Trap6HA.H ce Aene Ha ;we Henifice rpyne: Ha Rap6Hge KOjH ce 01311m maTepHjama 
pa3nancy H Ha one xoja ce He pasnasty. Kap6H.an  Mix rpyne, y 3aBHCHOCT oA xemxcxe npmpoAe 
mcnapnzasxx npoHasoAa mxxosor pacnaAatba, mory ce ca 03* crpane noAennTH Fla one Rojs 
Aajy: a) ageTanex (C2H2), 6) meTaH (CH4) H menu pa3AHMHTHX npon3soga. 

Kap6Hge npsor Tana Tpe6a c.maTpaTH npoa3Hossma aameHe anernneHosax nogoama. 
11,H:c rpage yrnaBHOM HajaHTHHHHjH meTans, KOjH CTOje y sesom Awry HallORCHOT HH3a. Onuna 
cttopmyna calm xap6Fola ose nollrpyne  jecTe M2C2 3a jeaxosasenTHe ?denim, MC 2  — 3a Asosa-
Bennie H M2C6  — 3a Tposanexrse. 

Ha Hcral nammi xap6wle Tpyror Tana Tpe6a cmaTpaTH Rao upon3so,ge 3amene meTanosxx 
sogoifinca meTanom. OHM Cy 1103HaTH camo 3a 6epaaajym H anymmrsjym, npH memy H y jegHom H 
gpyrom cariajy HajjegHocrasanje toopmyne (Be 2C H Al4C2) ogrosapajy o6Hiumm saneHTHo-
cam enemenaTa. ,1ejCTBOM Bone Him pa36namemix xaceamia, o6a trap6Hrta ce pacnaAajy H3 - 

AsajajyhH xincr meTan, Harm., no cxena: A14C.2 + 1211 20 = 4A1(OH)3  3CH4 t. 
Kao npHmep xap6Hga Tpeher =Ha, Icoju npH pa3naraiby gajy cmemy paasaxarrax npo-

H3soga, mom ga Ham nocnyam Mn2C, xoja pearyje c sogom npeTeamo no jegamma: Mn3C+ 
6H20 = 3Mn(OH)2  CH4  + H2 . JegHospemeHo ,ce crsapajy, TaxOl e, H gpyra racosara 

yrmosogrartnni. 
Kap&um, xoja ce He pa3nascy gejcrsom pa36nanceintx KHCeJmHa, o6almo cy seoma nocro-

jaHH ape= pa3unM gpyram xemuciatm yTHHajruaa H npena 3arpesarby. Ana CBH ce OHH mory 
pa3opaTH crarsubem c anxanajama y npacyCTBy sa3gyxa. Hem Kap6arl ose rpyne Ao6po npo-
Bone enexTpainly crpyjy. OJI Aepaawra Belt npoytiennx meTasa -esamo Aona3e Cr3C2, 
Cr4C, Mo2C, WC, W2C, V2C2, NbC, TaC,•12C. MHora je,runbeiba osor THna npanagajy-HajTeace 
TOHJIMBHM Ojj CBHX 1103HaTHX maTepsja. Kao npHmep nasetnliemo: WC(T.T. 2600°), W2C(2700°), 
NbC (3500°) H TaC (3880°). Kap6HB TaHTaJla noAsprsyT nemarragajH Ca HHKJIOM Hasa= nor-
meHy Kao HajTspba nerypa nog TexHaxixam Ha3HBOM „pameT". 

91) Ha TemnepaTypH npseHor ycHjaa.a, Aejcrso BoAene nape Ha xannHjyrucap6aa gpyx-
Inlje je Hero nog o6Hissim ycnosama, HaHme, no jegnattaati: CaC 2  -I- 5H 20 = CaCO3 

 + CO2  + 5H2  -I- 80 lawn. Osa pealawja mono ga Cay)KH xao meToga 3a TexHwuto go6Hjalbe 
BOAOHHKa. 

92) CJIH'IHO WijaHOBOBOHHMHOj KHCCJIHHH, KOJA anentseHa (T. cyan. —84° , T.T. —41°  
no npar.) je moryha TayromepHja isa o6nmca: H—C C—H (anernseH) H 2C = C (H3oa1;e-
TIMM). flog 0613MHHM ycnosHma nocTojeha pasHoreaca H3MebY osa Asa o6naxa npaxmalo je 
noTnyHo nomepexa y npasny HopmanHor; a npH 3arpesamy, nomepa cc H3rneqa, Ha c-rpaHy H30- 
(Zama. 

CTsaparbe ageTHseHa H3 enemeHaTa Gass Tex min) 2003°  H npaheno je 3HaTHOM ancopn-
Hajom manure (54 tocankman C 21-12). Kao spa0 esAarepmso jeronbeibe, auermnen je y cralLy ga 
ce pacnagae C excnso3Hjom. Y racosarom crow Taxso pacnagarbe nog 05atniam ycsosama He 
getuasa ce aim no nosehaHam nparncxord, oco5Hro y Tet1aOM Hsu y qaperom =thy, excnso-
3Hja moace HacraTH ycseg HajmaliAlx y3polca (noTpeca H T.ca.). Pacrsopmasocr actleramella y 
BOAR (1 : 1 3anp. HOB 06MMIIHM yCJI0BHMI) 3HaTHO je MaHsa Hero y paxsum oprascxam pacrsa-
pamuma. Xnaelbent 3acahenor i3ogeHor pacrsopa mosce ga ce go6Hje xpacranoxagpaT cacTasa 
C2H2  • 6H20. 

93) Cnernijanaa namna Koja ce ynorpe5.7sasa 3a ayroreara 3asapasalbe H pe3ame meTasa. 
;ma TpH Heim ICOHAT.HTpHEIHO nocrambene jeAsa y gPyry. Manumit ripens= Kp33 cpeAFby nes, 
a xaceonsx — xpo3 o6e xpaja,e, 3axsarbyjyha gemy ce nocrime 6oibe metname racosa. Kao 
Hasop RaceoHaxa espial xaceommaa .,6oM6a", a anerHnea man ce go5aje Ha inlay mecra, mm ce 
Hagsaja H3 merosor pacrsopa y ageroHy. Hog npanicaom og 12 ail. jearia 3anpthuma ancroaa 
pacreapa 300 3anpemaua C2H2 ; no o6rynnim, nax, nparacaom — camp 25. 3aro npH crrsapamy 
seHTana genntnie 6one ca Taxsam pacrsopom H3 H.era ogmax noreme crpyja ageraseHa. 

94) xlspere necrinxe yrmeHinra, xoje not rajy Hp' HenornyHom caropesalby C 21-1 2 , ycH-
jasajyha ce jaxo, gajy Heo5H‘nto cserao nsameH, III•O omoryhyje ga ce sae-mina ynorpe6H H 
ocsemme. YIIOTpe6OM crrenajanaux namtm ca nosehaHam npacrynom sasgyica, monism ce 
jegaospemeHo icom6HHarnaja jaxor OCBCT/betba H orcycrao naba: mecrage nspcTor yr.rbeinixa, 
jaxo ycHjaHe y yHyTpannboj 301111 mamma, caropesajy 3aTHM BOTHyHO y car's:al:1136°j 30HH. ra-
coax, Rohl npe caropesma He gajy lispc-re trecrHae, (map. HO. cyriporao aneraseuy, gajy 
cxoPo 6e36ojaH rummeH. Homo ce og caropmasax marepaja, icoje ce o6aquo npamewyjy, (je-
gamma C ca H H gesamagHo 0) mspere mecrHge mory y nnameHy ga cracpe cans Ha paqya He-
noTnyaor caropesalba yrzeHinca, TO he nsamea racosa H napa Tetwocra 6ara npa je) aaxam 
ycnosama, yTOJIHKO mabasHjs yxonmo je sem apogean yrzesluca y monexpisma caropibmae 
maTepuje, a Malfall npogeHaT — xaceofiaxa H soamma. Hasp. anxoxos (G3I-1 101-1) ropes nsa-
meHom 6e3 naha, a TepneHTHH (Colin) — jaxo nabasHm. JatraHa csernacra 3313HCH, OCHM Oq 
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§ 2. Opeaucica jeaumema 
	

345 

cagpwaja gaperiix =lemma, jour of crenexa lbxxosor yclijaffia,T.j. oz( TemnepaType xoja ce paaanja 
npx c.aropeamy. 

§ 2. Oprascica jegmbema. Ilo 6orarcrHy H pa3HOJIHROCM CBOjHX jegH-
'Baba yrrbeHllx ocrasma gamma H3a ce6e °crane egemeHre y3ere 3ajegHo; 
gox je xemnamx jegmbeiba, xoja He cagpwe C y CBOM cacrasy, no3HaTo canto 
Hexonnxo geceTHHa xsubaga, gorge ce 6poj nporreHnx yrmemmomix jegmben.a 
patiyHa Ha croTHHe xlmaga. Osa oxogHocr npHmopasa ga ce geramHo nporia-
Hobe xemHje yrmemuca MAW* y 3ace6Hy camocragHy rpaHy, Ha3BaHy o6Htmo 
opzaficKom xemHjom. 1  

Pa3HoBpcHocr yrmeHincosHx jegmsema y nopeterby c gpyrHm egemeHrHma 
npoy3poxosaHa je HexHm oco6eHocrxma camlix yrmeHHxormx aroma. HajHaNcHnja 
OJA 11,14X jecTe cnoco6Hocr crHapaffia mebyco6HHx qHperlix 
B e 3 a. 3axBa.myjyhH Tome, monexyaH xojH cape y cHome cacraBy HH3oHe 
y r Jb e H H K O B H X arom a, nog o6HqH0m. yCJI0BHMa HOTIWHO cy nocrojaHH, 
;:(ox cy monexygn ca caugHHm naHqacrHm rpynama aroma gpyrHx enemeHara y 
orpomHoj sehHHH cgriajesa Heoma HenocrojaHa. Hanplimep, 3a xticeomm max-
cHmagHa nosHara gywHHa gum. jegHaxa je gsa, npn tremy cy jegmbeffia lc* ra 
cagpwe (HogommnepoxcHg H rberosH gepHHarH) HenocrojaHa, gox je C ynybeitH- 

KOM 611110 go6HjeHo nornyHo TIOCTOjaHo 

jegmberbe, it* je y cHome cacraBy 
"ming og 70 yrmemixosHx aroma. 

liporraBathem monexyga, xojH cagp-
xce  HH3oBe, nomohy peligreH-
CHHX 3paxa, noxa3ano ce ga Cy aromil yr.rbe-
Hkma y onamaim HH3oHlima pacnope4eHH He Cm 207. Cwpaypa yrns.eHHHoBa imaa 
Ha jegHoj npasoj Hero Ha niesy.Thugy (cn. 
207). OBO je npoy3poxoBaHo THme IIITO Cy 

trerHpH Banoule yrmernixoBa aroma, Ha ogpebeHH Hamm, ycmepeHe y og-
Hocy jegHa npema gpyroj: Ibmcos me1yco6HH pacnopeg ogroHapa nHHHjama 
Hoje noga3e Og neHrpa npasHnHor rerpaegpa xa merosHm remeHxma. 2. 

HM3OBH yrmemixormx aroma y manexygma opraHaarx amrepHja mory 611TH 
He canto orsopeHH Hero H 3aTsopex H. Jegmbeffia npHora THna 30By 

ce jeginbeiba ca orBopexHm HI430M, gpyror — u H lc n H H a jegmbetba. 

Ycneg moryhHocTH crHapaiba nocrojamix HH3OBa, yrmemwosa jegmbetba 
jegncr H C T or THna ce He 6poje jegmfrulama (Rao Hog gpyrHx enemeHara) 
sell geceTHHama H croTHHama. HanpHmep, 3a xHceoHmx no3Hara cY camo gHa BO-

gm-Intim jegmbeffia (11 20 II 11202), gm( ce y cariajy yrmemwa ocHm meraHa 

(CH4), mory go6HTH: eraH (C211 0), nponaH (C311 8), 6yTaH (C41110) 

Kao IIITO ce rifigH 113 cbopmysia HasegeHmx yrmortogoHaxa, CBH OHM rpage 

peg y }come csaxii Hgyhil ligaH mowe 6HTH 113BegeH og 

nperxogHor gogaBaibem jegHe rpyne c'T-T o --2. —BaKB14 pegosx 

jegmbema 3osy ce X0Ai0.40214 H pa3nHxyjy ce jegaH og gpyror no npHom unaify. 
HanpnMep, HasegeHH yr.ThoHogomigH npHnagajy xomonorom pegy meraHa 
gpyxtmje pegeHo, oHH cy xomonozuje meraHa. CBanH xomogorHH peg mowe ce 

H3pa311T11 jeAHOM 0 IT III T 0 M opmyno M. Y garom cnyciajy Tamta (1)opmyga 

H3rgega Cn H2 n + 2 • 3Hajyhm Hpy, naxo je HahH xemucxx cacras ma Kora Llama 
garor pega. HanpHmep, xomogor meraHa ca cegam yrmeHmormx aroma Hmahe 
cacras C 7H2  • 7  + 14JIH C7H16• 

XomogorHH pegoBH npywajy BeoMa *au npHmep npega3a xxaHrHTera 
y xBagtrreT. 3aHcra, „gogajytai maim nyr rpyny CH 2  MM go6HHamo rem xoje ce 

no xsaJurrery pa3gHxyje og nperxogHor" (E Hr en c). • 
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346 	 X. riefileptila rpylia fiepuoduoz cucifiesa 

XOMOROTHII peg meTaHa 

Ha 3 HB Oopmyna Twin 
Tonmema 

Tatum 
Tot)puttba 

Cn. Tem. 
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—162°  0,42 
ETaR 	 .... 

— 88°  0,45 Ilponaa 	  — 42°  0,54 SyTax 	  
liewratt 	  

o° 0,60 

XeRcaa 	  69°  0,66 'Cenral' 	  98° 0,68 plaaH 	  126°  0,70 F1011aH 	  z 151°  0,72 rtexax 	  174°  0,73 ElearageRan 	 
Ejtcoaaa 	  
fplIMORTall 	  
reTpaRoxTaH 	 
lexTaRoaTax 	 

270°  '0,77 

■Cexcaxotrratt 	 
CenTaRoaraa • 	 

Kao IUTO ce BHAH 113 riogaTaxa Hai:legume y Ta6aHHH, npBa xieTHpH tinaHa 
xomanorHor pega meTaHa nog o6HqiiHm ycnosHma jecy racoBn, HgyhH — TemlocrH, 
a 3aTHm, qnpera Tena. 4:13H3Hinee HoHerairre xomonora pegom ce , mekbajy Rocca 
npannnHo. Y ogHocy Ha TemnepaType Tonmekba H icmytiait.a Hera Ta npankunmer 
(T.j. ,  nopacr o6e KoHcrawre c nosehamem monexyncRe 'rename) no npankuly no-. 
crojH H Rog gpyrkix xomonoriiiix pegona*; meDyTHm, y nornegy cnenwinme Te-
}Knife oHa noHeminyT Hma o6pHyr RapaxTep (T.j. c nonehamem moneicyncxe 're-
name cneiniclmtnia Tomma ce cmamyje). 

Y xemHcicom nornegy CBH xinaHonm jegliOr Hcror xomonorHor pea CJIW1HH 
cy jegaH gpyrome. HanpHmep, 3a xomonorHje.meraHa RapaxTepHerlitnie cy Here 
peaRnHje icao 11. 3a cam CH4, npH qemy ce pamknea. Hcnozana camo y nehoj HRH ma-
11,0i 1.11aKOhli HAIXOBOr 3611BaIlaa. TaKBO jeginicTHo xemHmHx oco6kma (yx.rhygy, 
jyhH Ty, Hapaimo, 1 enemekrre paanknce), ynopego ca npaHnninim npomeHama 4111- 
3IPIKHX HoHeraHaTa. y xomonorHHm pegomma, 3HaTHIS analcumwa npopiasame 
oprancue xemilje, jep omoryhana ga ce, 3Hajyhn oco6HHe jegHor og xinaHosa pega, 
go6nje gocTa jacHa npercraHa o oco6HHama mine °ermine. 

OcHm Tora Imo mo)ice ga rpaxr,H nocrojane HH3oHe, yrzemix ce pamincyje 
no TOM IUTO cy merone naneirrHe ne3e c Hogommom H pa3Hlim Hemeraniima cpa3- 
mepHo &mace jegHa gpyroj n o j a q H H R . OBO ce smelt 133 HaBegeHkix noga-
Taxa 3a' eHeprHje Be3a: 

Be3a ..... C—C C—H C-0 C—S C—N C—F C—Cl C—Br C—J 
Exeprilje Be3e 

(locanlep. aiiiam) 85 	99 	82 	67 	61 	115 	78 	66 	58 

Oxo.nHocT, ga je eneprnja Be3e C—H &mom apkrrmeTwiRoj cpegnim 6poj-
HHX HpennoCTII Hapaano Herionapmax Be3a' C—C H H—H (104 laca.4.), yx.a3yje 
Ha 'belly Hpno many nonapHoer. OBaj 3aienpriax je noTnyHo narnpDeH ornegom. 
Hero Tax° c na6o nonapHH Hapaicrep Hma n orpomHa Behinia gpyriix 
Be3a y opraHciant jegmbeibrema. 3 •4  

H3 143310>KeHOP ce monce H3BeCTH HasicaH 3alczbytiax KOjH ce ogHocH Ha 'ppm-. 
Tep ToRa opraHomx peaRgHja. Ilona° mama nonapHocr Be3a Hineaxo liHje notonma 
3a pacnagame moneRyna Ha joie, orpomHa Hetuma yimemixoHnx jegmbetba,  npax- 
TRwiHO He nonnexce enemponumilmoj gRCOIRjaurajn . Mebyrum, peakaiHje H3meDy 
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§ 2. Opranaca jedumerba 

enexTponHTa Bpme ce cxopo TpeHymo canto 36or Tora, IIITO ce oHe cHoHe Ha KOM-

614Hangje Beh nocTojehHx joHa. HanperrHH, xeMHCKO gejcato Hsmety 
meyTpanHmx monexyna HeoffxoHHo je HesaHo c HaHXOBHM npemog-

mu% pacnumbem, yc.neg era H peaxumje HRy HecpasmepHo cnopHje. C Hpyre 
crpaHe, oTcycmo Behmx pasnma H3Me1y eueprHja crHapama nojenmmix Hesa 
Taxobe HorrpiniocH cnopocrH H HenoTnyHocrli Toxa nponeca. 3axHamyjytim Tome, 
Hpeme norpe6Ho sa HoHpnierbe Home pearamje H3Meby opraHcxxx jegmbema 
He mepH ce, no npardiny, cexpipmma ujIH mknlyTHma, Beh macommma npx 

qemy peammija uecro Teme c nplimeTHom 6p3HHom TeK Ha norannemm TemnepaTy-

pama LI 'Ammo He Hge Ho xpaja. 
Marra nonapHocr noiejmunix Hesa jecre Hajsaxamjm 4iax-rop Rohl npoys- . 

 poxyje many nonapHoc-r BehnHe opraricralx monexyna xao nennHe. 0Ho ce Hcno-
JbaHa y penaTHHHo HHcrum TeivinepaTypama Tombeiba m lobytrama (mix maTepHja. 
J:kox ce, HanpHmep, NaC1 TonH Ha 800 ° , a H.Tbria Ha 1454° , cxopo opraHma 

jemobelba Tone ce H Hrbriajy Hcnog 300 ° , a npH sarpesarby Ha same TeMnepa-

Type — pasnaacy ce. 5,6  
Hajnpocrxja opraHcHa jejmnbena jecy prboeockmutiu• OCHM npocrnx Hen 

C—H H C—C, y monexyaHma mory Ha ce muse Taxobe HmojHa mesa 
H TpojHa (C C). XemHcxe oco6HHe yr.rboHoHoHma, xojH Hemajy. 

B H In e c T p y x e (HHojHe HRH TpojHe) Hese, yornuTe cy cnittme oco6HHama 
meTaHa. YHobeibe y monexya mmuecrpyHe mese npoyspoxyje jam) HspamceHy CRRO- 

Hocr xa peaxnHjama 3,13(MBHje. OBO ce 06H4Ho osHatratia Rao HesacHheHH 

Hapax-rep maTepHje, lc* y 'CBOM cacTaBy cagpmm Htnnecrpyue Bese. HanpHMep, 
HajnpocTHjH HesacHheHH yrJbOBOBOHHIBI 	eTHneH (H2C=CH2) H a IA e- 

THneH 	
naxo agmpajy xanorene. Peaximja aHHHHje HesaHa je c 

npenasom mHinecTpyxnx Hesa H3Mely yrmeHHHomix aroMa y npocTe. PenaTHHHa 
naxoha ()Humor npenasa ynpamo ycnosmama HesacHhex HapaxTep: nocmaTpaHmx 

jemmbeisa. 7-12  
3ameHom HoHomma y Hem C—H xanoreHom (rum HenocperkHom agrumjom 

xanoreHa Ha HesacHheHe yr.lboHogoamxe) Ho6Hjajy ce opraHcxli xanoutiocyticaiu-

tiumu iipoumodu. Taxo, sameHom Hogomma xnopom KO) meTaHa nocraje memn-

xmopHA (CH3C1), sameHom Hogoimma Hog eTaHa --eiluixnopHH (C 2H5C1) 

Kao INTO ce Beh HHAH H3 HamegeHmx npHmepa, HasHHH xanoreHocymcrHnHommx 
npollsHoHa npase ce o6Htnio oR Hamma y r moHoHoHH u Hmx paHHH a-

n a HRH alumna xojH ynase y IblIXOB cacTas (y HaHom carrajy oBH paHHHang cy 

meinuit— CH3  H etZun — C2H5). OsHatraHajyhH yonniTe yr1b0130BOHYPIHH paHman 

ca R, mowemo Ha cae)ehH Haium npeTcraHHTH jermatamy peammie H3Mely sacH- 

heHor yrrboHogoinixa H xanoreHa: 

RH + X2 = HX RX 

CRHIIHO ocranmm, HajnpocTxjHm AepHsamma sacHhemix yriboHoHomixa, 

anxmaxanoreHHHH (RX) cy y BehHHH cay_gajema 6e36ojHe TellHOCTH. Y HoHH cy 

cHopo HepacTsopahum. Jatuma Be3e yrIbermma C xanoreHom cmaibyje ce y HH3y. 

F—C1—Br—J, 36or nera ce xemHcxa axTHHHocr amarnxanoreHma y TOM Hcrom 

Husy nomehaHa HajrcapaxTepmcrwumje cy peaHnHje sameHe xanortHa c pa3nH-

1114THM rkpyrHm pagHxaamma (NH„ OH HT,11.), 36or uera ce anxmaxanoreHHHH 
13,14  mHoro ynoTpe6JbaHajy um{ pa3MINI cHHTesama.  

,ItejcrHom amoHHjaxa Ha anxtuncanoreHrige (y aRHOX03IHOM pacMopy) no 

cxemm: 
RX 

nocrajy amuuts (RNH2), HojH cy 
xomonorHor pela amma Ho6po 

NH3  = HX ±•RNH2  

opraHoul Aepilitam amoliHjaxa• Himux tinaHom 
ce pacrHapajy y HoHH, mebymm, c nosehamem 
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348 	 X. geulepaia *Oa ilepuoaunz cum.-fie= 

R pacrHopm,HHocr ce cmamyje. TaxHo cmammame pacrHop.rwsocm y HoTI, 
y xomonorHom pegy, HapawrepHcrwmo je He camo aa amme Hero H 3a CBe gpyre 
THHOBe opramaa jegmben.a. 

Bogart! pacrHopH amnia nona 3yjy mammy pealumjy yczeg crHapaisa Rom-
naexca no cxemii: 

R NH2  H •0H-  = [R 	+ OH-. 

C luicenHHama amHHK (=vino NH3) ce Henocpegiio jerrom, rpagehH COJIH, Ha-
npiimep: 

RNH2  HC1 = [RNH3 ]C1 

Ha raj Haxmll, yBobeise amHHo- rpyne (— NH 2) y opraHcno jeginbeme gaje 
oBome Hapax-rep 6 a 3 e. 

Aejc-rHom Hoge Ha ainuuncanoreHH,Lie Hacraje nocrenexa (Hajnaxine xo,ri 
ainuiajogliga) migpoini3a: 

RX HOH ± ROH HX 

,EtwiaBaibem aaxamaja mmemo jaxo y6p3aTH opy peannHjy H nomepHTH ibeHy 
paBHormy ygecHo. Kao pe3prrar nocrajy anicoxorm (ROH), xoje mmemo cma-
Tparii xao npogyxre 3ameHe jegHor Bogomixa Hoge aniumom. 

YBobeibem xiigponciunie rpyne y opraHoui monexyn oBaj go6Hja Kaput-rep 
a M cl) or e p H o r jeginbeiba. Hnax je griconiijanHja nog anicomana join Mama 
Hero no Hoge H 3aTO CaMH amoxam H IbHX0BH Bogem pacrBopii He npowme 
enenrinittHy cTpyjy. Amcborepini Rapaxrep annoxona gona3yje ce, c jegHe crpaHe, 
pesepanniouihy rope HaBegeHe peaxiiHje imixoBor crBapaiba (rge annoxon Hrpa 
ynory 6a3e), c gpyre — gejerBom meranHor HaTpHjyma, lc* 6HBa no cxemx: 

2ROH + 2Na = 2RONa + H2 I' • 

(n rge auxoxon Hrpa ynory micenime). 19-23  
Lox ce annoxonii mory cmarpam Rao ripoH3Boxiii cyricrirryntije jegHor 

Bogoinixa Hoge agmainim pagimanom, game ce npoH3Hogii camme 3ameHe o 6 a 
Hogomina Ha3HBajy eitipu (ROR). ,gejyrso H3Me1y OBHX jeggibma H Bo,rie BOTH 
paBHoream: 

ROR HOH *-± 2ROH 

noja ce, mebymm, npHmerHom 6p3HHOM ycnocraBma camo Ha nomuneHHm TeMne-
paTypaMa. HoMohy marepHja lc* Be3yjy Bogy (P 205  H ca.) monce ce nog THM 
ycaomma pasHoreaca npaimitnio nomyrio Homepxm yneBO H Ha raj Hamm HO6HTH erap H3 annoxona. 

ETpH cy xemHcHH gocra HeanTHHHe marepHje. Tan°, meraaHH HaTpHjyM He 
gejc-myje Ha IbHX Ha o6HtiHoj TemneparypH. 14cnapn,HBoc-r erapa je Beha (T.j. 
HAIXOBa Tatum H.Thyualha je HHHca) Hero Hog OHHX anRoxona H3 Hojiix cy go6Hjemi, 
anH je HAixoBa paCTBOpMHBOCT y BOBH 3HaTHO mama. 24-26  

Hpncycmo x H gponcHnHe rpyne (—OH) y monexyay annoxona, 
npoy3ponyje npiimemo cmanaiBaibe jatinne cyceginix Be3a C—H. 36or Tora ce 
annoxonll oncliginuy mHoro Jimmie og ogroBapajytuix yrmoBogoHHica. lbwxoBa 
oncHganHja Hge no cxemH, Hanp.: 

CH3CH2OH + 0 (H3 oncHganHoHor cpeocrBa) = H 2O+CH3CHO. 

Jegmbeii,a, onapanreplicaHa npHcycrBom pa,oHnana — CHO y monexyny, 3oHy 
ce andexudu (Omura cbopmyna RCHO). 
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§ 2. Opeaueica jedumema 
	

349 

,E(BojHa Be3a C=O, la* nocroju Rog angemfga, gocra naxo npenam y 
npocry (C-0), ocno6abajyhu no jegHa BaneHuy yubeHuxa x xmceoxxxa. Y Be3H 

c TH/Vi, 3a angexuge cy xapaxTepucriutme peaxnuje agunuje pa31111X 
maTepuja. YjegHo xuceonux xap6oHunHe rpyne (=CO) jaxo ammume 
cycenHy Be3y C—H, npH nemy ce BogoHux nocnembe naxo 3ameibyje rpynom 
OH. Holum je oBaxBa 3ameHa Be3aHa c yBobemem aTOMa ruiceomixa y monexyn, 
To ce oHa cBogu Ha oxcunagujy angexuga. Ycneg Tora cy angemigu pegy x-
nuoHa cpencTB a, kx TO gocTa jaxa: mHorn On 1444X nocreneHo ce oxcu- 

Beh. KHCCOHHKOM Ba3gyxa. 2 -23  
Angexuguma cy Bpao cpogHa jegmbema rpyne Keruona, onInTe (.1)opmyne 

R2CO. 3axBamyjyliH npucycrBy Hap6oHanHe rpyne, ReTC.)11H, CJIMIHO angexugu-

ma, xmajy CICTIOHOCT xa peaxnujama agunuje, gox, pegyxnuoHe oco6uHe 3a 11:44X 

Hucy xapawrepncrwute. 2  
Jegmbema go6ujeHa oxcnganujom angexuga oxapaxTepucaHa cy npu 

cycrBom xap6oxcunHe rpyne (—COOH) y monexyny H 3OBy ce opraH-

CHIM uucenunama (onurra 4)opmyna RCOOH). HanpHMep, oxcxgankijom ageTan-
gexliga go6ujamo cupherHy m1ce:run-1y: 

CH3CHO + 0 (H3 oxcnnagnoHor cpegarBa). = CH 3COOH 

Raga ce Be3e C=0 11 C—OH xaby xa jegHom HCTOM yr.rbeHmosom aTomy, 
oHga TO jam) yTune Ha 11,HX0B HapaxTep. lipxa ce nog yrkinajem rpyne OH noja-
tiaria, 3axxarbyjyhx enemy peaxnxje agmpije xxcy mune HapaxTepicTxxxie 3a 
xxcenkme (cynponko angexxgxma H HeTom4ma). C gpyre cTpane, nog ymnajem 
Be3e C=O, B0,140HIIK xxgpoxaunie rpyne go6xja xxceo xapawrep. Maria cy 
opraxcxe xxcenvme gxcocoxaxe xecpa3mepxo jade Hero aRICOXOnti H Boga, max 
y nopebemy C Timm HM „mmiepamulm" xxcenxxama (HC1, HNO3, H2SO4  H ca.) 

griconujauxja orpomxe Behlme in4je HH mallo Beraca. 3aTo ce mowe xa3aTx" -32 
cy opraxcxa jegmbeffia Txna RCOOH no npamay cna6e xxcenxx e. -  

,E1ejcrsom xxceninia xa anEoxone Bram ce cnopo pesepcxxxa peaKUHja 
ecTepx xxanxj e, cloopmamo axanorga neyTpanx3anxjx: 

RCOOH HOR = H2O RCOOR 

Ao6ujeHu eculpu (onnire (Dopmyne RCOOR) jecy, npema Tome, maTepuje lc* cy 
no 'laming cTsapana axanorxe comma. Oxe ce Huai< no oco6rmama mxoro pa3- 
niacyjy on eTapa, Ho* cy y Behtlini cnyliajexa 5e35ojxe, naxo kicnapaose Teq-
HOCTH, man° pacTriopmxxe y BOAH. Enamm y3pox oBaxBor Hecnaraffia oco6ima 

COJII4 1 ecTpa jecre caurpa pa3nuxa y nonapHocru Be3a 0—M (M—meTan), c 
jeLHe cTpaHe, 14 0—R c gpyre. 

Y rpyny ecTapa gonam He0 HI43 y Texxxnx mgoro ynoTpe6maxaxxx oprax-
cxxx pacmapaga, mxpinumaxxx maTepxja H c.n. OBoj rpyne npunagajy x maciau, 

lc* yna3e y cacrax cnopo cxxx )14I4BHX opramnama x capice Rao jeJua On rnax-
HEX npox3B0ga xcxpaxe mosexa. 33-35  

Ycneg peBepCHBH0CTM peafamje go6xjarba ecrapa, OBE ce nog ymnajem 

Bone geJIHMI4t1H0 xunponn3yjy, rpagehm 'Gwen:my H aJIKOXOJI. non gejcrBom 
camo Boge, xugponn3a ecrapa (Ha3BaHa o6unHo canoHu cp uxagnjo M) 
Terre 143Baxpegxo cnopo, mebyTxm, y npucycrxy xxcenkma, a Hapoxarro anxanxja, 
°Ha ce mxoro y6p3aBa. Kysame c pacrxopom NaOH Bogx 6p3oj H npaRTHquo 

noTnyxoj canoinxinmankijn ecrapa no cxemx: 
RCOOR NaOH = ROH RCOONa 

Hanpxmep, xa oBaj Haulm ce H3 npxporomx macrx go5xja catiyu, Hojff je y cTBapli 
cmeula HaTplljyritoxxx (pebe xasu4jymosnx) cam oxmc opraxcxxx xviceinma xoje 
cy Timm= y cacrax y3ere macrn.36 
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350 	 X. riefaepaia *pia riepuoolun cuctiiema 

Ynopego c mamma, y cacran cxopo CBHX WHBOTHHaCKHX H 611Thifia opra-
mama yna3e maTeprije lc* npnnagajy rpynama ymentec xuapaula x 6manueewia. 
CynpoTHo nomeHyTHm opraHoulm jegmbesaima, Koja y moneRyny nopeg ymoso- 
gomilmor pagHxana cagpsce RapaRTepHostmy rpyny (OH, CHO lax), canto 
jegHor, 6Hno xora THna, — yrmeim XHHpaTH H 6enamienHfie jecy( jegmbema 
C memosHTom 43ymainjom. 

Y monexyaHma yrmeHnx xHgpaTa, nopeg Hexossixo rpyna OH, Hana3H ce 
0614*-1H0 H rpyne CHO. Y Be3H C THM, yrmem xHgpaTH Hmajy HcTospemeHo • Km° 
anxoxonHe Tax° H angextigHe HapaRTepHcrHtnie oco6HHe. Canto Hme one rpyne 
maTepHja y xojy cnagajy, HanpHMep, MHO sasam npogyRTH Hcxpane, Rao Luz° 
cy o6HtraH Iu ehep (C 12H22011) n cxpo6 [(C 6H1005)x], noTHIle oTyga, IUTO 
ce BO,a0HHK H KHCeOHHK y mum Hana3e O6HtiHo y HCTOM KOJIHILHHCKOM ogHocy 
xao n y nogH (T.j. Hma gnanyT name aToMa norAoHaxa Hero RHceoHHRa). 36or 
Tora ce cacTas senHxe nehme yrmemix ximpaTa monce H3pa3HTH y o6nHxy 
nC mH20 (Tj. Rao ga 6H TO &MO je)inbell,e yrzeHHRa c B0 OM). 

Y opraHH3mHma HCHBOTHIba Hana3e ce camo cpa3mepHo mane xonwnme yme- 
xHgpaTa. HanpoTHB, y 6HJbHHM oHH tame mainly macy nehme TKHBa. One 

ce cacroje yrnanHom og e JI y.n o 3 e, xoja Hma HCTH cacran xao H cxpo6, 
ann, join nehy moneRyncxy Ten(HHy. ,Ekox je cxpo6 (y molly 6paunia, xpyrine, 
Rpommpa H T.ca.) jegaH oz rnanmx npojlylcaTa Hcxpane tionexa, genyno3a je 
Hajsa)RHEja cHponHHa 3a ogehy (namyx HTg.), rOpHBO (gpno) H 3a RynTypHe no-
Tpe6e (xapTHja), He pagyHajyhm Ty HH3 gpyrnx npon3soga RojH ce go6Hjajy ripx 
ripepagn paajEHT-IHTHX nnaRaHa H gpsonHHe. 

3a namoT Hajnasunija H yjeguo Hajcnowemja oprancxa jegyabema jecy 
6encuitie8uue. „Cnyga rie cpehemo MHBOT MH Hallna3Hmo ga je OH ne3aH ca 6Hno 
KojoM 6enaHgenHHom" (E Hr e n c). Y cacran 6enaHtienHHa, ocHm yr.rbeHHxa 
(50-55%), Bo)oHHKa (6,5-7,5%), xmceomixa (19-24%) H aaoTa (15-19%), 
yna3H o6Htnio H cymnop (go 2,5%), a noHemnyr H HeRH gpyrH enemeHTH (P, 
Fe, Cu, "Hm.). OrpyRTypHe cDopmyne npxpogina 6enaHmenHHa 3a caga HHcy 
no3HaTe. Ilpoyvanaibe npoH3Boga H,Hxosor pacnagma noxa3ano je, ija manly 
ynory npH crsapaiby cnowemix moneRyna 6enamiesma in -pajy opraacxa jegn-
!Luba, Ho* y CBOM cacrany cagpme rpyne NH 2  H COOH, T3B. amtilicycuceAuxe. 
OBa jegmbeffia, lc* ce owmxyjy THme INTO HcronpemeHo HMajy H 6a3He (36or 
rpyne NH2) H icncene — (36or rpyne COOH). oco6HHe, mory ce cnojHTH jecno 
c gpyrnm crnapajyhil cnoweHe gecTHHe, xoje ce npH6nHacyjy no csojHm oco6H-
Hama monexynxma HajnpocrujHx 6enaHqesHHa. Ha Taj Hamm, maga nenrrauxa 
cHHTe3a 6enaHlienHHa go gaHac join imje ocmapeHa, Huai( cy Ha nyTy Ica Tome 
runbeHH sell HeKH BaNCHH xopanH. 37-3  ' 

Kao IRTO ce slum Ha npHmepHma yrmenux xxgpaTa H 6enaHiresHHa, liecruga 
opraHmor jeg,Hmena mo)Re ga carAp)RH jegHonpemeHo He camo jegny sell gse H 
spline RapaRTepHcaplimx rpyna, npH qemy csaxa og HAM gaje nenom monexyny 
cnoje oco6HHe (o6Htmo gozieRne H3memeHe ycneg cycegcma gpyrmx rpyna). Bell 
Ta tnnbeHnna ycnosmasa HeBeponarHo Bening pa3HospcHocT opraHaufx maTepHja. 

Join y sehem creneHy ona . pa3HonpcHocr ce nonehasa ycneg moryhHocrH 
pa3nHtIHTor pacnopega aroma y opraHmom monexyny. Ocrasma-
jyhu Ha crpaHy marepHje mune H.Tn4 maEbe cnoweHor cacTaBa, max H jegaH OJT Haj-
npocrHjHx ymeHogonlixa, 6yTaH (C41-110) — mowe HMaTH jIne paanwinTe 
cTpyxType 

CH3—CH2CH2—CH3  H CH3—CH—CH3  

CH3 
 H3O6yTaH 

Hopmainm 

, iivre.-rikarn • 
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§ 2. Opumaca jedumema 	 351 

npli Tiemy cy, golicra, H no3HaTa Asa yrn,osogoHlixa, xojx ogroliapajy OTHITTOi 

claopmynli C4H1o, a xojli ce paaTancyjy no •CB0j14M oco6xHama. HanpHMep, Hop-
ma.rum 6yTax lc:1,pm Ha 0 ° , a li3o6yraH Ha —10° . Osaxsa j egli lb e H, a, j e 

Haxor cacTasa H monexyacxe TelicHHe anli pa 3ntx-
xiHTor pacnopega aTOMa y monexyny, 3 oliy ce H 3 o-
mepHa, a cama nojasa nocTojaH,a x3omepimx jegmbema (li 3om e p a) — 
if 3 omeplije.40,41 	 • 

Bpoj moryhlix H3oMepa 3a maTeplijy Hexor ogpebeHor cacrasa yTspbyje ce 
Ha 6a3li Teopkije o cTpyxTypli opraticxlix jegmbelia (A. M. ByTnepos 1861 r.), 
npema xojoj je „xemlicxa npnpoga CJI0)KeHHX genliha ogpebeHa nplipogom, KOJIH-

inmom H xemlicxilm cacraliom enemeHTapHifx cacTasHnx Ae.11osa". 143 OBora npo-
licrliqe ga cliaRom xemlicicom jegmberby Tpe6a Aa ogroliapa ogpebeHa crpyxTypHa 
clopmyna, Hoja je y carnacHocTli ca meroslim cacrasom H oco6liHama. 

Je)Ha og HajsalicHlijnx Tamaxa TeopHje xemucxe cTpyKType jecre }mem& o 
y3ajamHom gejcrliy aToMa. CyiuTHHa osor pima cacrojli ce y Tome ga oco6HHe 
csaicor aToMa yna314 y cacTas xemlicxor jeglimes,a 3aslice He camo og merolie 
concrBeHe npitpoge, Bell n 0,11 Hp/Tone gpyrlix aToMa xojli rpage nocmaTpaHo 

jegmbeme. IIPH TOMB He yrliqy Ha gaTH aTom camo aTOMli xojli cy HenocpegHo 

Beni-1H ca IbHM, lieh H OHH KojH Hlicy Henocpegno lie3aHli. Taxo, y CH3COOH 

xlicenliHam KapaRTep lima camo BOAOHHK HenocpegHo se3ali ca xliceoHlixom. Kao 
go6ap npnMep jacHo H3paliceHor yTkinaja HenocpegHo Hese3aHlix aroma, molice Aa 
Ham nocnylicli npomeHa KoHcraHTH gliconlijanxje y Hli3y xlicenuHa CH 3COOH 

(2 10-5) — CH3C1COOH (1 • 10 -3) — CHC12COOH (5 • 10-2) — CC13COOH 

(1 10-1). Kaxo ce H3 HasegeHlix nogaTaxa mum, 3ameHa Bogomma xnopom y 
meTlin-pagmcany cipheTHe micenline lige y3 6p3H nopacr xlicenocrx Hap6oxclin ,  

Hor B0g0HHKa. 

Teoplija xemlicxe crpywrype je mama Teoplioca 6a3a oprancKe xemuje. 
OHa, Hanplimep, yn3PbYie, ;:ka maTeplija osor HRH oHor gaTor cacrasa molice ga 

HOCTOjH y TOJIHKO li3omepHxx o6n14xa, KOJIKKO je moryhe KoHcTpylicam Teoplicim 

paaHHWITHX cTpyxTypHlix cbopmyna. Haliogli crpyxTypHe Teoplije ce noTnyffo 
noTspbyjy ornegorc y CBHM cnyliajeslima, xaga cy nogliprasam nposepli, cTsapHo 

cy morns Aa 6yty Ao614BeHH CBH npercxa3aHn momepli. Bpoj OBBX 6p3o pacre 

ca ysehaffiem 6poja aToMa y monexyny. HanpHMep, 3a yimoliogomix cacrasa 

C101422 morYhe je lieh 75, 3a C201142 — 115000, a aa C401-182  — mune og 62 6 H - 

n R j o H a inomepa. 42  

143 H3J10HfeHOr je otilirnegHa orpozviHa Ba)KHOCT c T p y K T y pHxx (Do p-

myn a 3a opraxcxy xeMHjy. ,I1,olicra, camo oHe Aajy n o Tny Ho ogp e- 

bj 	calixy o maTeplijli, gm( npocra cDopmyna gaje nojam camo o maiberanne 
mHoro6pojHoj rpynli maTeplija, CannHHX no cacrasy, 	icoje ce mebyco6Ho 
pa3nincyjy no oco6liHama. YjegHo, noxa3yjyhli pacnopeg nojegliHlix lie3a meby 
aTomlima y monexyny, cTpyicTypHa 61)opmyna gaje H moryhHocr ;la ce msegy lialicHa 
3alczyunli o o co6mHama goTlitmor jegmbeffia. Olia, npema Tome, npeTcras-
ma creHorpac1cxy 3a6enenncy xemxcxe HapaKrepticTxxe, lc* je nOnlyHO pa3ym- 

JbliBa HCKyCHOM xemlitiapy. 43- 4 5  
Heo6w-xHa pa3HolipcHocT opraHcxlix jegmbeli,a npylica moryhHocr ga ce 

li3meby R&D( Haby maTepHje c Hajpaaraiturrlijkim oco6liHama, xoje ce li3saxpegtio 
jaxo pa3nincyjy jegHe og gpyrlix. C pyre crpaHe, TO gaje moryhHocr ga ce ocrsape 

HajTaHaHHjH npena3li H napujanlije oco6una. 3axliamyjyhli o6ema OBHM moryh-

Hocrlima, opraHaca jegmbelia Hana3e Hajpa3HospcHlijy npumeHy 6pcsanHo Ha 

csaxom xopaxy y nCHBOTy calipemelior goliexa, npli vemy CTanHO ocsajajy cse 

Holilije H. Holinie npumeHe.45-47 
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352 	 X. tieuleinTia zpyfia iiepuoeum eueffiema 

;loupe 
1) ,11aHac 6H6H.Tio npagnmaije 03nammi opralicxy xeMHjy xao xemHjy y r n, e H H-

IC OBHX jegHibem a. Ha3m3 „opramma xermja" catiyHaH je og OH= HpemeHa (npe mune og CTO rogHHa), Raga ce cmarpano ga ce npiipoga mom imgenirrn Ha gBa caCigim-OggojeHa „gap-crna" mHHeparmo H opralicio (HCHBOTHH)CHE H 6H.11,11H CBeT). Y CarilaCHOCTH C OILUITHM gyX0M 
meTa(pH3HuKor Hgeanii3ma xojn je Tags Hama°, rpaHnge Hameby o6a gapcisa cmarpium cy ce xao 
anconyTHe H Henpemocrinie. Benrralmo go6Hjalbe pa3iiHx marepHja, xoje yna3e y cacrail xatsHx oprammama MIR xoje ce H3gBajajy H3 IBM Imo npormsogit pacnagama, npernomaumano ce npim-
ininnjenHo Hemorytaim, noturo je 33 ammo crnapame 6nna norpe6Ha Hapounra „HCHBOTHIt 
mina". Hpncraninie Taimor mumbema go6itim cy gonimje Ha3HB swam= (og narlincxor 
„Boca" — ACHBOT). 

BinunH3am je gone() /mum ga je npiui nepHog pa3s12lia opraHcxe xeMBje 6Ho noon-
heH ncx.myrunio npoplanamy pa3mix maTepHja 6Hamor H MIIIHOTHH3CHOF nopexna. nporianame HpinHno ce nyTem paanaraiba nplipogiarx npogyxara Ha npocruje cacTamie gemme, (T.j. nyTem alianu3e — npena3a og cnoixeHor xa npoMom), 33TO °Ha erana pamoja Oprancxe xe-mHje mome 6HTH Ha3BaHa aHanHT H Lr  x OM. Hoxyglajn ga ce note nyrem amule3e (T.j. npe- na3a 03 npocror xa cnomeHom) mixaxo ce HHcy naglionwm, nonrro cy ca rneguarra HIVIII3113313 yHanpeg 60.un ocybeHH Ha Heycnex. 

Hplm ygapag maramicrmixom. megrim-1.y saga° je Benep cnojHm orxpnheM rimbeimm 1828 mg. YnapaBajyhH pacTimp amomijymmijaHara (NH4NCO), MarepHje H3p831fT0 paime", Benep je HeogeminaHo H 3a camor ce6e go6mo „opraHcxy" marepajy — xap6aiing [CO(N11021, y njeM je cmapamy, ca craHowunTa BHTamoma, Tpe6ano ga ymecrityje H „Hai-HorHa mum". 

ilpena3 amonnjymmjaHara y xap6amig npercraama npocro nperpynHcarraise aroma. 
Mebymm, y pee Benepa, }berm pag je nmao orpomaH npiummuije.naH 3Ha4iaj, noinTo je npun-
nyr Ha ocHo H y excnep H . m eHara goliegena y cymby npamuniocr rairanscritLucmx IIOIMOBA. 

HoHnatieme Lamm= Ha Hone nonomaje 6Hno je onaxmano TOM oiconHomhy urro je Rap-6amng 6Bo „orriagax" >311BOT opraim3ma (Imo c.acTojax moxpahe). Canto 3 6 o r TOT a, xaxo cy novena TBAgHTH maTanmeTH oBaj je morao 6HTH go6mBeH Bei:maxima nyrem. Hanpormi, ma-repnje Roje yna3e y cacTaB camor Humor oprammma (HanpHMep macm Hall yrmeHH xxapara), crimpajy ce camo y3 yuemhe „Hamome cnne", H 36or Tom ce He mory gO6HTH Heurraluaim nyTem. 
Onamio „o6jammeme" Beneposa omega ogpixano ce y Haymi join olio 30 romnia, anH y roxy Tor nepHoga 0110 je nocTeneHo c,336HJI0 ycneg npouanacxa oae 110/1113 H HOBHX moryhnocTH npenacxa „mniepanmax" maTepHja y .„oprancxe".1-1eclunairmiaH ynapag miraimmmy y (mom nH-Tamy HaHeceH je cHHTerimonamem macni (Beprno, 1854 r.) n yrnemx mu:mars (A. M. Byrne-pou, 1861 mg.), T.j. marepnja Roje ce Beh rm ca xaRBEm HaTemusem He mory yBeeTH y peg „MpTBHIC ornagaxa" Hamm opraimaama. „Moixe ce rapaincoaru moryhHocT 

CHETeTIP-IROT ,3o6H-jama 
miaxe opraHmie maTepHje" micao je A. M. Byrnepos 1864 mg. Hoene °mix pagolia Blau-

311,13a11 je mopao ognytmo ga ce peopraHH3yje: Aanac Overuse HpHrranHge Beh He THp,iie ga ce He mory Beiuratnaim nyTem go6HTH nojegii H e marepHje, xoje yna3e y cacTaH 
)RHBHX opraHH-•aama, anx 

npogymanajy na THwie ga je npHmigruijenHo HeMoryhe Emir-aquit crimpHTH y g e-
JI H H 11 1131f HR HajnpocmjH ECEBE opraHmam. 

Ocno6obelbe og BRTanHeTH=naix Hgeja imam je HaBaxpegH.  o jaxo H 6narorHopHo gejrnio Ha pasnoj opraHcx.  e xeMHje. Hotzes upii6nimaio on nonomuie npoinnor croneha, no ymgajem 
cue Behim Hitehmc norpe6a y migympujii Hacrao je cjajan pacimaT cHnTeTH4Hor 'manna y orioj }myna'', 3axnamyjytal nemy gaHac moixemo BeIUTIVEIKHM nyTeM g06HTH MHOTO pa3Honpamja ymbemixona jegmisen,a, Hero mxo ce ona crnapaj3i cno6ogimm npHpoginim nponemma. 

2) Ho Haymmr-y (1931 rog.) npasag xonaneHrmix Be3a 32BHCH og npnpoge enexrpoHa xojii Hx o6pa3yjy. 1-104 cnapamy oxremor cnomainmer cnoja, Rao HaneHTHH enexTpoim mory 
ymecruonarn maxcHmamm jegaH s-enexrpoH H TpH p-enexrpolia gormmor aroma. EnempoHmai 
o6nax s-enexrpoHa nma norrracry cHmeTpHjy H aaro 3-Hanel= imje ycmepeHa. Hanpanni, enex-
TpoHmai o6nagH p-enexrpoHa, liHje nogygapame He gonymra npmunin ncx.:Bruniocru (Hay-anjen npiunum) (VI § 3 non. 1), reixe ga ce pacnopege no npammma TpH mebyco6Ho yripamie oce, T.j. no yrnomma on 90 ° , jemia npcua gpyroj (cn. 208). 3axsamyjyhm oRaRaoj ycmepeRociR ogroRapajybiot enewrpoRcnoc o6naxa, p-Hanenge ce 3aciihyjy npe Hero s-Haneinia. 

C Tor rnegHurra xog monewyna Tuna AE2 H AS3, npx oirremoj emit-mm.1mM xmiclinrypa-mijn aroma A, yrao a Hameby ycMepemfl Hanenga mopa 612TH jegHax 90°. Mebymm, oxonHocr 
je miaj yrao o6mino npemamen o6jammarm ce y3ajaminim og6Hjamem aroma E. crpyiTypa num AS 4, Roje Rac-rajy RcRopRalhaRathem RaRo cRe p-RaReRTRocrE 

Taco s-BaReRTRociR (um ce cRpalieao o6e.nemaRa 3RaRom Sp a): no Ilaynmir-y Hacraje x If -6 p H g H 3agnj a, r.j. Heim Bp= injenHammaza. xlempit nornyno jegiuum xH6pignie 
Ba-neHge, 

noHexag Ha3BaHe q-nanentie, xoje Ha cmaj Hamm nocrajy, y3ajamHo ce opujeHTmny nog 
yrnomma og 109,5 — Rao urro je TO cnytiaj it Rog yrzemmoHor aroma.: 
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§ 2. °Nam= jeoumema 

 

3) Iloname Hogame 3a }wallyHaHaibe javIme HaneHTinix Be3a opraiimaix jegmbeiba HOY 
Ham exenepumeirrom ogpebeHe irsotinoale cazopeeama. 3a ogpebiniaibe OBHX TonnoTa Cny)icnMo ce 
Ic a n o p Hmerp H m a, HpH liemy ce camo caropeHame Hasogn o6ismo y „RanoplimeTpHocoj 
6om60", xoja je nena HatunbeHa og meTana (Hajmenille og eneuHjanHor genHica). Jejwa og Holt-
erpyialHja TaxHe 6om6e noxaaama je Ha car. 209. Talmo Hamepena xonisnma maTepaje icoja ce 
HenHTyje cTaBiba ce y gallium,  A, mane' mem ce, npo oTHopeHom Hominy B, y 6OM6y Rpm B 
YB0,411 HHCeOHIIK H3 Immune 6ozie, go npliTucica of 25 air& HOILITO 3aTHM 3aTB0pHM0 BeHTHJI 

Oz. 208. Caema paenopega enexTPoHcianc o6naxa 

5, 6om6a ce CTaB.Tbil y Kanopmerrap C BOOMH I:pony/Ina eneicrpirnia cTpyja xp03 uposoginuc 
E. IlpH OBOM TaHKa mania e, xoja je Hama nn= y &mai nperopH H 3anam maTepHjy xoja ce 
nCmrryje H tnija TonnoTa caropeHama npena3H Ha Ho,icy xanopiimeTpa H mom Ha Taj Hamm ga ce 
Hamepli. Y cariajy raconwmx maTepHja y 6om6y ce ymecro bicpebeHe Texame yHogn ogpebeHa 
3anpemnHa raca Koji ce Hcninyje (rj. ram rac ce ysoigi go ospOeHor npHisexa), nocne Tiers 
ce caropeHaibe BpuIH Rao inn je rope onHcano. Y Texinum xanopHmeTpHja ce mHoro ynoTpe6- 
6.Tbana 3a ogpebHilaibe truninot7iiie mohu (Tj. Tonnon caropesaiba Te)xHHCKe HJIH 3anpemmicice 
jegHHHue) pamix Hpcn ropHsa. 

4) n03HaBajAH H3 omega TOUJI0Ty caropesaiba MeTaHa (192 ?clam/m.4), moixe ce Haps-
xiyHals iberosa T3B. airwAsoca Caotimila ctimparba, Tj. =mon arHapalba rpam-monexyna raco-
Hinor CH, oic r a c o BHT H x a Toms yrzeinima H Hogoisixa. 3a ogpebusitibe oHe senH-
tame pacrawbamo nponec caropesalba menHa Ha nojejpwe crane: 

1) (CH4) (C) 4(H) — X lacaA (yaw. aToM. Tonn. crHapaiba) 
2) (C) 	[C] + 170 ;man (TonnoTa cy6i8mamije yrmemlica) 
3) 4(H) = 2(H2) + 208 locan (min. iiiicoicHjamije Ho/comma) 
4) [C] + (02) = (CO2) + 94 tacaA (Tonn. carop: yribeHmai) 
5) 2(H2) + (02) = 2(H20) + 116 ?man (Tonn. carop. Ho/comma) 

HMI 3ajejtHO: (CH 4) + 2(02) = (CO2) + 2(H20) + (170 + 208 + 94 + 116) xxcut — x :man 
IIpema XecoHom 3axolly (170 + 208 + 94 + 116) xxa.4 — x ICKW1 = 

192 locan ogaxne je x =, (170 ± 208 + 94 + 116) xica.4— 192 iacaA = 
396 'man. Aim cmapaibe jenHor monexyna meTaila H3 aroma yribeinixa it BO-
.110HHIca yenosibana nocTojaibe tiempH Heae C—H. 3aTo Ha c-rHapaibe cHaxe 
og IbOX xtonam 396 : 4 = 99 lawn. 

CpatiyHammi Ha cinsiaH Hamm aromexy TOnno77 cisapaiba eTaHa 
(C21-16) H ogyaiimajyhil Ojj ibe OHaj ,geo Koja ,g0J111311 Ha 6 seas C—H, 
go6m)emo je TonnoTa eTHapaiba seae C— C jegHaica 85 xicaA. AHanorHo 
ce spins HapaliyHasaibe H y gpyrHm enriajemima: Hajnpe ce Habe aTOMCKa 
Tonnora eTsapatba gaTe maTepHje, a awriim ce of ogy3Hmaj3r spegHom 
cinix Bell nporiemix Hen. OcraTax (Him ogrosapajyhil)c geo) gaje TonnoTy 
mapaiba TpaiiceHe Be3e. 

Ha onaj RdvIx go6HjeH1 6pojeHri slide Hmit mime jaxo HapHpajy 
wax ripx H,HX0BOM HapallyHaHaiby nonaaehil og paSjTliwliTHX jejJmhoba 
jeilHor HCTOr Txna. II p 0 ce mHe ripe:worm, 1:(0611jeHe 0,g TaKBPIX noie-
AHHHX peayirraTa (KaKBH cy, Hanpiimep,H OHH xoje CMO HaBeJIH y rnaBHOM 
nicely), mopajy ce 36or Tora CxBaTHTH camo xao Hpermocm xoje HaM 
crvyslte aa r p y 6 y o plij eHT a u H j y. CaMO no ce6H ce paayme ga 	C.n. 209. je H3BeCH0 Hapiipaibe nojeginnix HpeggoeTH HOTII3THO ripxpoitHo, jep jaminia KanopHmeTpHexa 
Be3e He 3aBHCH camo oic npHpoge camm aToMa enojemix TOM Be3OM seh 	6oM6a 
H og cyceilmix aToma, 	og onurrer xemilexor cacTaria H eTpvcrype mone- 
xyna y icojiima ce OBH flTOMB Haiiaae. AIM ce ynuiaj oxonmie 06Htnio He Henomalia jaxo H 36or 
TOTa go6HjeHe npoce.sie HpegHocTH HIMH ,gaiY npii6innicHo BepHy npercyasy 0 oniuTem Hapax- 
Tepy /we He3e y emmay ibeHe javmre (jep pail mamba 6pojoo je.jeguax eicepricjii crsapama). 

5) Behmia opraHousc marepHja TonH ce H KJbyva ammo moRe og 300 ° . Y THm cariaje-
Emma, xaga ce npH6nH0cyjemo onoj spegHocni, OHa Hide 'minim npoy3poicosaHa o61i4H0 Hem- 

23 Omura wag* 
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354 
	 X. tieulapitsa *Act ilepowatioe cucitiesa 

Rom nonapHoinhy nommor jenkusema, Hommo noBehasament mcnep3Honx cEna Hameby mo-

neHyna y sem c nopacToM moneHyAcHe Texame (III § 6 ;Ion. 9). YTHgaj ()nor cpawropa Ha Temne-

paTypy Torubeisa n Krbytialba mowe ce Bpno JIaKO npaTorn nOMolly no,naTaRa 113HeTEX y rnaBHOM 
Texcry y Taomaw xomonorHor pea meTatia, y Kome je nonapHocr csnx tinaHoua jenHaxa lynx. 

Kao LUTO ce 143 Ta6nHge minx, yTnnaj nopacTa monexyacKe Texasie oceha ce Ron o6e RoHcrairre, 
npH nemy je Ha TeMnepaType x.rbynaiba ox mHoro jaqx Hero Ha TeMnepaType TOILTbelba. 

6) Pacnanaise oncoicomonexyncimx opralicmix jeriHmena npn 3arpesaiby, join ape Ho 

IUTO ce nocrxrne TeMnepaTypa Torobeiba H KJbyllaiba, Hoer* pa3yMmnBo Ha ocHosy cnegehmx 
pe3oHouaiba. rpy6o y3eB, eneprnja saneHTHe seae inmeby ;Asa aToma Hexor monexyna Belia je 
Hexonxxo neceTHHe nyra on elleprnje BaHnepuancomix cona, Hoje nejcTsyjy inmeby gsa aroma 
pa3Hine moneKyna. Arco 6poj aToMa y monexyny wije senisoi (T.j. axo je monexyncRa Te)ama 
maTepHje mans), ogna je pan pa3nsajaisa monexyna MHOrO maibH on pacxxnaaba naneHTHe ne3e 

maTepHja ce npn 3arpesmy noHaina „HopmaInio` , T.j. Tones ce H lasyna 6e3 pa3narama. C nose-

haibem monexyncxe Tesame H c THM y se3n c nojammem mOymoneRyncxxx cHna — pan pa3nsa-

jaiba moneRyna cue ce 1311111e nosehana. Kon necTilga xoje ce cam* on Hexonxxo neceTnHa 

aToMa OH ce H3jemiagyje c panoM pacEmnalba saneirrHe Be3e, a 3aTHM nocraje join 3HaTHo Behr'. 
3arpesaibe osaKsiix maTepoja 360r Tom He 1ipoy3poKyje pa3nsajaibe monexyna self Kkinaibe 
nojegiumx sanenTHH>c ne3a, Tj. Haar* Tepmisixo pa3naraibe nommor jersubeisa. 

7) PacTojan,a d(CC) 111114 npocToj, nB0j110j H TP01II0j Be3I4 immeby YrTheII14140814X aTOMa 

H3Hoce 1,54 A, onx. 1,35 A, onH. 1,20 A. Pacrojalbe d(CH) Taxobe ce noneKne melba, y 3auttc-

CHOCTH 	RapaRTepa aroma C. Taco, mon merana, eTH.neHa 14 agentneHa d(CH) H3HOCH 1,093 

A, win. 1,071 A, ogH. 1 $057 A. MoneRyn auemiena je nisuijcKH. Ron erunexa CBa aToucHa je-
3rpa newe y jennoj pants, a < HCH = 120°  

8) IIpn Tperkipalby n p o c T o p H o r pacnopena Innen= nporrnx Be3a, xnacisma 
crepeoxemxja nona3H on Terpaenapcxor MoAena ymeHHKonor aroma. Ca osor rnenmuTa, noje-
nniume sanenge siguecrpyice se3e cy panHonpasne, Tax° na cnmeTpHja saneHna nsojne Be3e 
onrouapa nnama TeTpaenpxma ca aajegiusixom samniom, a TpojHa — ;mama Terpaegplima ca 3a-
jenmswom cTpaHoM. H3 osora npoH3Hna3H na Hn jenna on saneHnH ninneerpyKe Be3e He npona3H 
gy>x namije Hajxpaher pacrojaisa H3mehy je3rapa o6a aToMa. 

.11Pyro cxsaTaibe, Roje je y HayKy yoeneHo penamisno HenasHo, nona3H on npeTnocrasHe 
;la ynpaso BaneHTHa oe3a Koja cjenisbyje o6a je3rpa no JIHH11111 HajKpaher pacTojaiba Meljy Emma 

[T3B. c(cHrma)-se3a], mopa na 6yne HapotaiTo jaxa H c Tora ce crsapa y CBHM cnynajeuxma. 

Kato 11p11111114II H3K3Br4730CTH (Haynkijes npinnum) (IV § 3 non. 1) He nonyinTa npocTopHo 
nonynapatbe nuajy Km mane saneissi, eneKTpoHcsn o6nang ocTannx enexTpoHa csaxor aToMa 
RojH riecrsyje y cpopmHpaisy Binneorpyigix ne3a, mopajy ;la croje yriparmo Ha o ne3y H jenHa 
ua npyry. Be3a Ho* je npomereKna 113 osaKo :noisier pacnopena [T3B. a (nn)-se3.3], axo ce nocma- 

Tpa c raenHurra moryhHocTH y3ajaMHe cynepno3HuHje enexTpox- 
cioix o6naKa, penaTHnHo je cna6a. Kam ce Bxnn 143 cn. 210, o6a 

If  6 Jr- 5932 6 	aToMa yrubeinwa y enineny cy cjegiuseHn jennom 0- H jenHOM a - 
se3om (o a - ne3a), a Ron aneTHnexa — jenHom a H enema a - 
Be3ama (dIrr - Be3e). 

IIHTage, KojH je on rope H3ROHCeHHX HaxiiiHa TpeTupaiba 
inunecrpyxmx se3a ripasnnaKijx, csonki ce Ha ynopenuy ogeny 
exeprercKe nosonAlocrx csaxor HaseneHor monena. TanaH panyn 
3a cana je join HeMoryh, aiim opHjeffrannoini rosopH y npanor 
npyror mogena. 

9) Eu-iu.aeu nocTaje 113 enemeHaTa npeuopeibem sonownca 
upexo yrna sarpejaHor Ha 1400 go 1800 ° . Ha join BHUIHM Tem- 

11 nepaTypama ox on* BO/10MM H npena30 y agemie*. Hpawnsuio 
ennnex ce no6Hja nexiinpaTagnjom eTH.nanxoxona (VIII § 3 non. 
5). To je 6e36ojaH rac. (T.Ton. — 169 °  T. icm.. nocra 
no6po paCTBOPHH y BAHR (1 : 8 3anp.). II03HaT je xpmeranoxi4- 

Ca. 210. Cxema saneirmix raper-essieHa CaCTaBa C2H4 • 6H20. Hon BHCOKIIM IIPHTHCKOM 
se3a y emneHy H aMenineHY emnex ce nonnmepinyje ca cruapalsem seoma nyrnx innosa og 

rpyna CH2 . Ao6kiseHH nsprni nonxmep (T3B. noniiTeH) Hana3x 
npHmeay y eneierpo-nnnyerpxjH. 

Ernnex cny>KH, Hanpnmep, Kao nona3HH maTepHjan ripH no6Hjaiby „H nepHT a" 
[(C1—CH2—CH2)2S] xojH je 6e36ojHa Telmer clla6or Rapaicrepncrwinor mxpnca. Y a:sermon 
pery 1914-1918 ron. Hama° je npumeny xao 6ojan orpon 113 rpyne „Ca nponyuunim nejarBom" 
T.j. oTposa KojH 3apawyjy oxonniy Ha gy>Ke mm xpahe speme. Huepur 113a3HBa 3anarbeH,e 
Rowe H crsapa pane lc* Tenwo 3apanihyjy. 

Roper gpyrHx npHmeHa, 3aHumihnsa je Taxo4e ynoTpe6a cumin y ,HIVISCrPHiFf >ICHB0T-

HHX  Rao urro noxa3yje omen, fleh mane npEmece eTanena y BaBgyxy jaxo y6p3asajy• 
no3pesaihe paanisurnix nnonosa. To omoryhyje na ce oBE TpaEcnopTyjy y se cacsEm venom 
craEby Giro 3HaTHO cmaibyje ry6krrae npH TpascnopTy H myBaBsy) H Ea ce Beurralnot masose 
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§ 2. Opeaftexa jedumema 

IBHX0B0 6p3o go3pesaH.e y camom mecry noTpoumbe. Ilopeg enmeHa, y Ty capxy ce mecTo npa-
metbyje H anenmeH, mHje ce ejento Ha Heim rtnogoBe (Hanp. nomopaHne) noxa3ano jamHm. 

10) 11pncycrno gnojHe ne3e y monexyny yrrhonogom4xa 6HTHO He yTHme Ha OCO6HHe 

cycegnHx He3a 	w TpojHa ne3a H3a311Ba jaxy II03HTHBIly HOJI8PH3aII,Hjy. Y Be3H 

C THM, BOHOHHHH ageTanewa nano ce 3ameihyjy HexHm meTanxma (Ag H gp.). 
11) Kao npnmep cnouteHe maTepHje ca BehHm 6pojem runnecrpyxxx Be3a mowe ga Ham 

nocayno4 x a y m y x mlliH cy nammeTH monexynu itsrpaemi noneskmamem rpyna —CH,-- 
—C(CHs) = CH — CH, —. 

12) Aox npHcycnio no j egHHHx innuecrpyxlix He3a immeDy ymentwormx aToMa 
gaje opraHcxmo monexymma acnoHocT Ha peaxgnjama agagnje, goTne HaromH n a B a lb e 
THX He3a Hamm Hog"' ry6HTRy Te CHHOHOCTH. Kao TH-
nwma npilmep mome ga nocnyucH.HHunlimaH yrmono-
gonnx 6 e H 3 0 JI (C6H6), HOjH TToSI 06111IHHM ycno-

. sHma He noxa3yje TeHgemAxjy 38 agmlnjy xanoreHa. 
CrpyxTypa monexyna 6en3ona ogronapa pan-

HOM parmocTpaHom inecroyraommy ca napameTpHma 
d(CC) = 1,39 A.14 d(CH) = 1,08 A (cn. 211). 1-1opeg 
Tpx o-Be3e, citaxm aToM yrmemum y 6eH3ony monce ga 
rpagn jegHy a-Be3y ca cycernmm aTomom yrmenvixa. Cn. 211. CxeMa crpyxType monehyna 
BeH3OJI ce o6mum cTpyxTypHo nplum3yje y 06nHxy 	 6eH3ona 
panHocrpanor inecToyraoHkm. 

BeH3OJI je 6e36ojHa, y BOHM mope) Hepaentopaama TemHocr, (T.Ton. 5 ° , T. HJb. 800). OBO 

jegmheffie HMa H3y3eTHH 3Hamaj 3a opraHcxy xemHjy, jep ce H3 'hem H3BOHH orpomH.  H 6poj Haj-
pa3Honpcm4jHx jegmheum, Roja ce ynoTpearbanajy Rao 6oje, excnno3HBH, cbapmaneyTexx npe-
napan4 HT);. Beoma nenro4 npaxnnum 3Hamaj Hma, Taxobe, Haj6n1ual xomonor 6eH3ona 

—T 0 JI y 0 JI (C61-15CF13), HOjH je no o6moim ycnomma 6e36ojHa Texmocr (T.Ton. —95, T. 

HIT,. 1110). 

Texinnuo4 ce 6en3on H Tonyon go6Hjaiy Rao cnopegm4 npoH3HogH npH cynoj gecrxnanHja 
xameHor yrn,a. 3amimlbmsa meToga cHHTe3e 6eH3ona jecTe nonHmemmanHja anemneHa, npema 
cxeMH 3C 2H2  = C6H6  +148 KKan. PeaxOnja Terre y npxcycmy axnumor yrma 3arpejanor 
Ha 650° . 

13) Kano agm'Hja xanoreHa Ha rannecrpyxy Be3y, Taxo H 3ameHa anxannor Bogomixa 
xanoreHHma Terre, y aanHcHocTH og npHpoge xanoreHa, c Bp3I0 pa3susurrom eHeprknunn•y: 

ClF 	Br 

	

R,C = CR, + X, +).. XR2C--CR2X +107 +33 	+19 —1 xxan 
RH + X2-*RX HX 	+103 .  +23 	+ 6 	—14 xxcl.4 

Hanegem4 rrogalw nona3yjy 124a je y cnymajy joja peatowja npaheHa max H ancoprnxijom TonnoTe. 
14) Og HajIIpOCTI441X opraHcxxx X.aJIOTCHOCTICIHTyLWOHHX npox3Hoga ilajII03HaTHjH cy 

xnopo 4)o  p M (CHCI3) 14 jog o cp o p M (CHJ6). IIpso og °mix jegnmexha ynoTpealbana 
ce npH xHpypignmm onepanijama xao Hapxonix, gpyrq — Rao aHTHcenntx. XnoporPopm je 
6e36ojHa TeT4HOCT (T. TOII. —63° , T. HJb. 4-61 °) ca cJIaJSymaBHm mnpHcom. WyTH HpHCTaJIIIH j0- 

go(Dopm (T.Ton. 119° , Taub. 219°) Hma napaxTepHcnoraH, xenon-Holm:am mHpHc. TeTpa6po-
meTaH (CHBr, • CHBr 2) TemaH nog o6mumm yenomma, oxapaxiepxcaH je BCJIHHOM rycnmoto 
(2,97), a npilmeihyje ce 3a ognajame gnjamaHTcxe npannine og necna H T.ca. 

V HOBHje npeme Heoma nenko4 3Hamaj cTexna cy (1) n y op op raHcoa jegmheam. 
HanpnMep, nonHmepHaaunjom TeTpacbnyopemneHa (F 2C=CF2) monm ga ce go6aje ImpeTa 
nnacTmula maca („TecimoH"), .Heoma HocTojaHa npema CI3HM moryhffm xemmexwo ynmajltma. 

15) IlpoinnogH 3aMene camo jegHor Hogonnxa aMoHHjaKa anonnom 30ny ce n p H-
M a pHH aMHHH (RNH2). ,IIaJhom 3ameHom nocTajy cexYHgapHH (R 2NH). H Tepxx j-
a p H ri (NR,) amHHH. Oco6HHe cexyugapHxx H TepilnjapHnx amnia y OCHOBH Cy camme oco-

6HHama HpHmapm4x. 
Ilopeg xncenmia, TepnnjapHH amHHH agHpajy aincHnxanorennge, npH merry Hacrajy Rom-

.nnexcHa jegmhelha npema exemn: NR a  + RX = [NR4 ]X. Ona jegmbewa, Tuna CORM, passm-

xyjy ce og neopraHconx conk' pacnitopamHomhy y mHorxm opraHomm pacrHapamma. Ogrolia-
jyhe cno6ogne 6a3e ([NR4]0H) no cHojoj iattHHH cy 6nHcxe NaOH. 

,E(ejeTnom nogomnampoxenga Ha (CHAN (T.TOII. —117°  H Tacak.+4°)mome ga ce go6Hje 
C H g TpHmenanamram, given maTepHja (T.TOH. 96°), xoja ce pacrnapa y norm H nix! Tome 

gaje jaKo anxanHy peaKw4jy. OJT gnejy moryhHx cpopmyna ()nor jegmhen.a — xnacknum 

[(CH,),N=O] HgoHopHo-l-axgenTopexe [(C1-1 3)3N—>di] - gpyra 6o7be ogronapa IberoBoj Heoma 

nenHxoj nonapHocTH (gpxHHa gHnona 1.05 A) H gpxxxx He3e N-0 (1,36 A). 
16) Hajnanomjn npeTcrammx rpyne ammia jecTe aHHnHH (C 61-1 6N1-12), 6e36ojHa Tem-

Hocr, cneHminunior mnplica, xoja Ha , na3gyxy nocreneHo Tap= (T.Ton. —6 ° , T.KM.. 184°). &Mlle 

oco6HHe amunum impancene cy camo Rpm) cna6o (K 
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356 	 X. cleirieptria epyfia tiepuoduor mama 

oarnpnhe H. H. 3nmana (1842 ie.) o moryhnom Ao6xjturta aanninia 113 inapo6emona 
110.11031GUI0 je 0010B sa pamerax mime .  intayerpxje opranenxx 6oja. „Aa 3mum unje yux- 
Hxo ' xxus mule on Hpesobea Jorrpo6eHaona y asxnxx, x mina 6H EberoHo Hme ocrano 31MH-
Cali0 3J1aTIMIK mamma y xcropHjM xemnje", MiCa0 je Ckg ibrX0131fX canpemannca. 

17) On npyrnx npHmapiaix Mina rpe6a noce6Ho HOMeHyTH CTIVICHMIaMIM (M173—C1-137. 
—C.F12—NH2); To je y Box! nano pacraopmma 6e36ojna requocv (T.Ton. 9 °, Taub. 11 ), Ho* je 
olcapaIcTeplicaHa nocra jam H.npancenHm 6a3sHit oco6anama. (Ki  = 9 • 10-7; K, = 2 • 10-7). 
3a ermegnHamHH je Hpno KapalcrepHcrntam anoco6Hocr la  ynaan y yHyrpairmy spy  xomnnex-_ 
affix jegmbens. 

18) Axo ce jenua rpyna CH y 6eHaony =mom rpolgtnearasm aromom won, mina ce go-
6Hja monexyn -  iitspuouna (C8115N). To je 6e36ojna remnocr, Icoja Hma xapaxrepHarHgaH ourrsp . 
b1HpHC (T. rong, —42°, T.HJE, 116°). 110 MOM xemisnaim OCO6Mlahla nignintan je y MHOTOMC 
WHITISH 6eH3ony, . npHcycrHo mina twin na ce swim's" y naHecnom nor.negy 6amo 
pawancyje of 6eH3ona. Tam, muipHmep, OH ce meura'c Honom y CBHM Ammonia, a y pacraopy • 
noxaayje spa° cna6o HapameHe 6a3ge oco6mie (K =. 1 • 10-7) g nma seamy csnoHocr na cryna 
y yHyrpannby otepy xotannexcanx .jeggibeit.a. Knacwma HCIIHTHBaHA xemHje nupiguma gony-
Him je At E. IlHqs6a6HH (1871-1944 r.). 	• 

19) Kon omurer amchorepmHor xapaurepa amoxona, IbHX0B11 iwcena cimigglija 113panceHa 
je jacze on 6a3He. Olio ce minx H3 Tors nrro pacrsop NH, y mermanxoxony npoHonkt enewrpHgay 
crpyjy Hecpaamepko 6ome Hero 'pacrHop CH,COOH. Kao spenuocr joacHor npolonom (f110-] 
[H+]), xogi ogrosapa ICHCeJIHHCHOj AHCOMIJMIII41, no6Hjex je 3a CH2OH 6poj 1 •• 10717, 3a 
C2H„OH — 1 • 10-17). 

20) Mara je schasia comm y anxoxoniima  spalcrmulo Hepacrwinia Hrlax• ce Hem pacrna-
pajy y ivxma, qax H 6ome xo y HAAB, kao urro ce TO MIMI II3 mince xaBeneHHic nogaraxa (mans 
y mKnEmonuma Ha MOJI pacrsapaga, non 06EigHlibi ycnomma). 

LiC1 • LiJ NII,C1 NI-1,13r Ti1H4NO2  CaC12  Ca(NO2)2  I aC12  Ba(NO2)2  Pb(NO2)2  
H2O . 350 - 	225 130 140 430 120 150  30 7 30 
CH OH 320 	820 20 40 70 85 370 3 0,6 1,3 
C21-40H 265 	860 5 15 15 107 175 0,1 0,01 0,05 

crHapagy. 
21) HpsH WISH •xomonoror penal aacHhemx amoxona jecre AteilluncrxmcoA (CH2OH). 

To je 6e36ojHa retmocr, icoja ce c sonom mexna y CBHM OAHOCIMII (Tam. —98°, Tam, +65°). 
Ha oprannaam noHexa menuiamozon name Ea° jai °rpm. 

npaRrHuHom norneny HajHansuljn je efaunatffoxo.4 (C 2H5OH), nosium X30 BHHCICH 
Innaphrryc y Eaponn of XI sem. ,I1o6nja ce 061111H0 spexsem paanwurmx ni5Eponintx HpcHs-
Bona Ho* camp  ice y cHome cacraBy cxpo6 HRH urehep. C Hogom ce erHniuncoxon (T.Tou. —117 °, 
TAUB. 78°). maim y cm= OMIOCHMIt. 

ETHIIEMKOXOJI ce npon3no,an y Benniona 	 ce Hajaehra ;leo yncrPe- 
6Jbasa y paanHm rpaHama HnnycrpHje. Tam, Hanpumep, crananmoxon je 17031a3MI marepHjan aa 
1406Hjame clorrerwigor xayn-yxa. 

22) BancaH npercramnix rpyne anxoxona je znutiepuu [C,H,(OH),], y xmjem ce mone-
xyny Hanaae rpH xxnpoxcHnne rpyne. EnkinepHs je 6es6ojaa 8110(03H/I retutocr, Ho* ce mpaHe 
rex Ha OHO 0°  (T.TOII. 20° , T.KJL. 290°  C Aeintramium -paaaaTallaeM) H Mema ce c BOAOM y mum 
onHocnma. CnywH, Hasp. xao cHpossHa an no6HjaH,e_excnno3Hsinsc marepHja (HnrpormagepHHa, 
Jnnsuourra). EgrHogepnBar nyrkulepHHa CH,SH • CHSH • CH 2OH („tarrnnyHarr") npHmeibyje 
ce an nememe Home Hanaggyre je.CWB,eH,HMa apceHa x acme. 

23) 3HamajHy spHmeHy Hma cbeHon (C 81-120H); To je 6e36ojHa, (am! Koji' ce nocreneHo 
Ha Bavyxy o6oja gpsexo) y Bonn nano pacmopnAnia Kpncrania MaCa (T.TOII. 43° , r.xs..182°) 
Hapaicrepucninsor nutplica. CynporHo Begins! ;myna anxoxona, tbeHon y pacraopy Hma jacHo 
Hapancex mews{ xapaxrep (K = 1 • 10-10). C THM y Bean crojn, Hseroso Hme, xoje ce nrexag 
ysorpe6ibasa — „Kap6onHa xacensHa". 

24) HajaaHshuutenja peaaawja erapa je nejcsno Hamety EbHX x aincanzanoreamla (am 
BogomiacanoreagIta), xoje Boni( crHapaisy HOMIMeRCHIIX 0 IC C 0 II 14 j y M onnx jenyabeiba 
no cxemn: ROR RX = [OR,]X. 1Cuceonkin nrpa °tine ynory narnyno ananorny yno3n a3ora 
npn cawsloj peaxnatjH xanoremura miasma c repnHjapHum aMimoM: NR, RX = EtTROX. 
Pa3JIHTMTH cy CaMO ICOOWAHMIMICHH 6pojesu o6a rpannxema HOMIVICHCE lIeTHpH 32 woe x TpH 
as laxceoHnx. Ao6HjeHa KomsnexcHa jegnisema MOIKeMO cmarparn xao npoHasone =male sogo‘ 
HEIM y jonnma aMOHHjyMa [N11,]+ oxcomjyma [OHO -F anicHnom. Cnittlao calaut 110.3a3piik 
jomiMa, nocrojaHocr amoHnjymoimx je0,11Ebeiba husnro je seha Here orcconajpaosax. 

OHA nonaug noxa3AY la PaCTBOpTIMBOCT 311EIHCH H on HarjoHa H 0,11 EiHjOHC , comf, npii meaty 
ce oHa noLtexan melba CaCBHM Ha cnoj natuni. 311HHAMHBO je na je enewrponp,onnamocr pa- 
ersopa cons y cmeum jegHount xamlima CH2OH x sole MUM Ho y csaxom sojersmom pa- 
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§ 2. Opeancyca jeassmeTha 

25) Hajuemhe ce y npaiccx cpeheMo c arameirspo.0 (C 1H5OC8HO, KOH je nosnaT join 
on 1552 von., a 06mnio ce no6kja nejcrnom erwitunoixona Ha cymnopHy mammy (xao nexlinPa-
TEILWOHO CMACTBO) Ha noomnexoj TeMnepaTypn. Y Be3H C OBILM HatIHHOM .11060111,11, enincrap 
ce noHemmyr Henpamumo 3one „cymnotanua". ETimerap (Taximije — Anemic-rap) je 6e36ojna, 
Hcriatobiina Tetiaocr (T.Ton. —116°, T.k.lb. +35°). lberone nape ce naxo nave Ha Ba3ayxy, a npx 
ymicalby Hsan3sajy oriajaibe (Ramo3y). Y Honif je crimeTap npnmerno pacrimpibma (V § 2 
non. 12). 

26) BeoMa 3aHHAUBHB mHciniznl,i erap je dumeau [0(CH2)2(CH2)20]. To je 6e36ojna Tem-
HOCT (T.T011. 12° , T.162. 102°) xoja ce mema Ca BOAOM y CHIC% onHocHma H HM8 moms HHcxy 
enewrpiomy KoHerawry (a = 2). Ono omoryhyje 11a ce Hanpase calm= oxapairreplicaHe 6xno 
Rojom npenHomhy mienewrpHaHe KOHCT8HTe y rplunniama oa 2-80, MO je Benincor Maga* 
ea Heim Harms HCIIHTHBaHaa. 

27) Hajmemhe ce cpehe y npaiccn npini linaH xomonorHor pena anilexiMa — 660Pma.ct)exua 
(HCHO). To je 6e36ojaH ric (T.TOH. —92°, T.1012. —21°) spno onrrpor xapawrepHcnomor 
pica. 'heron 40%-HE pacrHop no HmeHom opmanHHa npnmeibyje ce 3a nemimbeimmjy. 

join y amoro BehnM xonionmama ynorrpe6Jbana ce cliopmannexim sa =may paamourxxx 
nnacTH tI H H X maca, lc* gum romme ocnajajy cHe HoBEje H Homije 06nacni npiiMene. 
no crpwrypH, nnacnome Mace cy o6BIBio npoBaBoB me/Wco6Hor nonemmaiba BeoMa BeBHHOF 
6poja jenHoo6pa3m1x crpyirrypinix enemeHara, Hanp. 

— CH2  — C (CH3)(COOCH,) — 	 3a „nnexcHrnac" 
— NH (CH2),C0 — 	 3a „Hamm" 
— CO(C112)4C0 — NH(CH2),NH — 	3a „Hajnon" 

CneTcHa ripoinnombit paanionmix nnacnonmx maca H3nocana je 1945 r. oxo 1 awn. to x 6p3o 
ce nonehana. 

28) Hapoxorm sHatiaj 3a xemHjy- Hmajy T3s. joHo-H3me Ha H B a xi x e cmon e, 
Roje cy oxapaxTepHcaHe jaxo H3paawHom cnoco6Homhy wrcopnimje HaTjoHa (HanpHmep rmacrnm-
He mace Ha 6a3H c)opmannexima H fteHona) aim aHjoHa (imacT. mace Ha 6a3H ctoopmannexima 
xap6ammia). YnoTpe6a °salaam nnacTionnix maca omoryhyje y mHornm cnriajeimma cenewrinmo 
Hansajaibe Hexor enemewra 113 pacrsopa. 

29) Hajnawamjii npercrammx rpyne weroHa je atiefitou (Cli 3COCH 3), icojn ce y nemnioj 
mepH Hcxopinnhyje xao pacrnapati muornx maTepHja. AlicroH je 6e36ojna Temiocr xapairrepncrmi-
nor milpHca (T.Ton. —94°, TIM.. +57°). C sonom ce anerom mema y CBHM onHocHma. ,11Henex-
Tpmnia xmicriurra aileToHa je npHinomo Bentoca (a = 22). .T.Io6po pacrnapa nee coax (NaJ, 
Ca(NO3)2, FeCl, wrn.), H TB pacrnopH, no npanHny, liMajy micoxy enewrponposonnasocr. 

30) liptis Amax xomonoror pens xxcen H H e je Aipaeibes micenima (HCOOH). To 
je 6e36ojna Telmocr IC* Ce meant c BOOM (T.Ton. +8° , T.K.Tb. +101°)0  Eipno =Ivor MHpHCa. 
'him nape nonnem Ammeppauxjm npema cxeMM 2HCOOH (HCOOH), + 15 local, Ha paziyH 
crnapana BOAOHMIHMX se= (H3aieby BOAOHIIKa XH,TWORCHMOUC rpyna H miceomma xapoomin-
mix rpyna). lipHcycrno nen C—H H C=0 y monewyny mpambe imcemme (K = 2 • 10-i) 
Ha jenuom Herom yribemixosom wromy VHIE3 ,iia je °Da (CJIHRHO annexHimma) jaxo penyiantoao 
cpencrso. Co.im mpambe micenime (Ha3BaHe cp o p M H jaTHm a) no irpaminy cy ASKO pa-
crsopname. Pa36namemi (1-1,5%) nonemi pacrsop HCOOH, ynorpe6nasa ce 38 Tpnaibe 
npx neueiby peymwriuma. 

On gepHswra mpambe micemme Gomm/ban je cl) o p M a M H jl (HCONH 1), 6e36ojHa 
TVEHOCT (T.Ton. 3° , T.H.1.. 2120). Maw sewn mammy mienexTpmmy KOHCT8HTy (a = 110) H  110- 

6ap je j0mi3yjyhii pacrsapaq 38 HH3 COBH. 

31) Y npaxcH ce Hajqemhe cpehe ApyrH nnan xomonorHor pena — cuopheulma IGICe.B0H8 

(CH,COOH). To je 6e36ojHa TexmocT xapawrepHcTionior MHpHCa (T.TOTI. 17 , 	118°): Y 
craiby nape nemimmmo je nnmepH3osaHa (=vim HCOOH), a y Texmom — moms MalIO je Asco-
cosaHa: [CH,C00-][H+] = 3 • 10-". BemonHa CH,COOH je now aimerrrop npoToHa. 36or 
Tora ce y woj pacrsopeHe HeopraHcxe micemme nomunajy xao cna6H enewrpoinna, amja ce Asco-
rmjagHja 6p3o cmaibyje y 011357 HC10, (K = 2 • 10-6) — HBr (K = 4 • 10-4) — H,S0, (K1  
= 6 • 10-4) — HC1 (K = 1 • 10-4) — HNO, (K = 4 • 10-'4).0 nonom ce cHphonia Raceme= 
mema y CBHM onHocHma, npH qemy ce noxious y pacrnopy xao cna6a miceinma (K= 2.10-5); 
Behmia ibeHHx coma (Hasnamix ageTaT if) Ao6po ce pacrnapa. 

CHphorna anicemma je 6mut no3HaTa y Espomi join y IX now H hmoro ce ripHaielbyje y 
Hwaycrpujx. Hoick HmeHom "cmpheTHa ecemmja" 80%-mi pacrsop CH,COOH curio' 3a alp8B-

Thalbe cHpheT a, T.j. pas6nameHor (5-7%) pacrsopa CH,COOH, xojii ce npHmeibyje xao 
387,1HH. 

32) Hajnpocrutii 'venni:aim ABO6a3HHX OpT8HCKME ICHCeBBH8 je OXCCPUla 

(HOOC — COOH), imjo ce monexyn cacrojii H3 jtBe xap6oxclume rpyne. Oxcanna 
je 6ena wpHcrasma maTep%ija (T.Ton. 189°), nocrano6po pacTsopnaina y nom (8 nenosa Ha 100 
non o6mxiim ycnoBHuaa). Oila je jenHa on manor 6pota cpembe jam= °pram= Recommit 
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X. Ileirieptila zpyia fiepuoduot cuciu-e.sta 

= 7 • 10-2 , K2 = 6 • 10-5). Be Ha H,ernx Conn (3BaMIX oxcaRaT H) TenIKO je pa-
crBopna y How. OR jegmbeiba 06H11111X HaTjoHa nom cy pacrHopmHHe canto co.= K• H 

NH.4 . ,ilejcniom imam oHcHgarmomtx cpegcTaHa (KMHO 4 HTg.) oxcantia Hucernma ce gocra nano 
oxcHmane go CO2  H H2O. 

33) Ho CBOM xemitcRom cacTasy macula  cy ecTpH rnkureprma H pa3HIDE opraHcm4x ICH&JIH-

Ha, yrgasHom nagmHTHHcxe (C 151-131COOH), cTeapH c 	(C171-135COOH) x 
o n e H H c x e (C 171-133COOH). IIpHe Be•r micenkme npxnagajy . 3acHheHom pegy, a nocnemba 
cagpickr y mogercyny•jejmy gHojHy Be3y. Ibmcose penaTtnme kcomnakme orrpebyjy clumlitaxe oco-
6HHe macmpc maTepHja: mapcTe macT0 (HaupHmep, own cano) cape• 	mince ecrpa creapkmer 
14 nanmHTHHcxe, gokc Tome (HanpHMep, cymmxpeToHo The) Tirane cape onekmcxe xxcerottre. 
Y xpamhem macny Hma, ockim Tora, 3HaTHe tcomutHae rnkutepkmcxor ecrpa 6yTepHe xxce-
mme (C3H7COOH). 

34) HajEtattumgr npercTammx ecTapa HeopraHcmix macenkma jecTe rintnepxHcxx ecTap 
a3oTHe xHcenkme — T38. Hutripomuziepux (C 31-15(0NO2)8) To je Teuma 3ejTknbasa TelmocT (T. 
TOM 13°), Koja ce ognmcyje CBOjOM H3BaHpegHom excnno3mmouthy. 14H4lty30pkicxa 3bmma HaTO-

nmena HmrpormanepHHom 3oHe ce gHHamwr n ynoTpearbana xao 6pH3aHTHH excnnomm. Y cme-
mama c HHpOKCHJIHHOM H Hermm ,I4pyrHM 	 mirpornkurepmr gaje nincTlijacry macy Koja 
capful 3a cDa6pmcartHjy 6e3,11F1311114X 6apyTa. 

35) BehHHa gpyrxx excnno3mmkrx marepHja npunaga rpyrm opraHacmc Huaipojeautberba, 
Koja ce ognarcyjy npitcycmom Hxzporpy n a (—NO 2) y moneRygy, He3aHHx 3a yrJbeHH-

Roae aTome ripeHo Be3e C — N. Kao nprimep jegmberba 000r num moace ga nocuyHm H kr T p o-
6 e H 3 0 JI (C6H5NO2). TO je y HogH CKOpO HepacTsoprbxHa HgtiKaCTa TellHOCT (T.T011. 60 , T. 
KJb. 211° ) itapagTepgcTx_imor mkipxca Ha ropxx 6agem. 

Ilpircycnto jegHe mrrporpyrre y monexyny IIHTp06eH3OlIa He gaje OBOMe join eKCIIJ103HBHH 

KapaKTep. ,aaJbe HaromunaHarbe °Hamm": rpyna Ham! nojarm excnno3kumocTH: gepkutaTH 6ert-
sona 1uiH Tonyona ca TpH HRH treTkrpH maporpyne y monexyny jecy jam) excnno3mme maTepHje 
6043aHrHor HeiCTBa (TeXHIIIIKH 11a3141314 — MeJIIIIIHT, Tp0THJI, TeTp14J1 

Hajnpocntje opraHcxo Hurpojegmbethe jecTe HHTpomeTaH— CH 3NO2  (T.Ton. —17,- . 
T.K1b. 101 °). Be3kmarbe Hkrrporpyne 3a wrom C TOJIHKO nojagahra nonapkmanHjy . Be3e H 
ga HwrpomeTaH y HogeHom pacTraopy norca3yje xHceny pearcH,Hjy H a nammyc. Aathe Hkuposarbe 
HOBOgH nopacTa xxcenHHcrupc oco6HHa HC(NO 2)3  (T.Ton. 15°) je jaRa xxcenkma, 3a Rojy 
je II03HaT 11143 COJIII. 

36) 06kmaH catout cacrogr ce yrnasHom H3 cmeme HaTpHjymomuc CORK creappmcxe H nag-
murkurcHe RHcemme. IIpH H3pagH Tetmor canyHa (T313. „aenenor canyHa") 1103a3H Ce 0/1 pa331H-
x1HTHX BereTa614HHI3X MaCTH 11 KOH, H 3aTo y rbemy npeosaabyje HankrjymoneaT. Ockim °mix calm, 
y cacraH yna314 06Ht1H0 H143 pa3J1111IHTHX npnmeca, HanpHMep, 60jeHe H MHp111111baBe MaTepHie. 
BaHcaH cnopegaH npokimio,rt y kmgycTpHjki canyHa je rnxnepkm. 

IT -pyhe gejcTso canyHa je noc.negkina rberose genHmkpme murponane Ha cno6oluty amca-
nkrjy H Macrae micenkme. AgRanuja canomultyxyje maexte cacrogce 3Hoja, 3agpacaHy npibarturrkray 
Ha pyxama, py6.thy m•., a xonormHe trecTmre cno6omte macHe xkicenkme aTcop6yjy osy np-
masurnmy. 3amo7mmo je ga ce y KHHH cum' uparmo H ynarpeftaritao join 1200 ron. npe Haute 
epe. fojHnui.a npoH3Homba canyHa y CCCP-a H3HOCH OKO 1 MM. 

37) HajnpocTxja ammo micenkma je amunocupheulHa (T3B. THIIKOKOR 113114 TJ111111411) — NH2  
CH2COOH. To je 6e36ojHa xplicTamta maTepHja Koja ce Tam Ha 233 °  c pacnagmbem x Heoma je 
nano pacTitopn.kma y HogH. KircenHHcRe oco6kme rnmcomma HapaweHe cy canto Hpno cna6o 
(K = 2 10-11). lberose 6a3He oco6HHe xcnotbasajy ce ripH peakcngjH ca Hogom: OH 2  + NH2 

 CH2COOH t OH' + •HNH2COOH. OBe oco6HHe cy join cna6Hje H3paHceHe Hero micelle 
(K = 3 • 10-12)• 

IIopeg o6mme enerapongTkrme girconmjamrje, 37  pacTBopgma rnkmoxona nocrog4 part-
HoTeHca Hameby Asa o6mma — HeyTparmor monexyna H T3B. 6 14 nonapgor 
NH2CH2C001-1<-7---> +HNH2CH2C00-. Peagggje oBora ca xncenggama g 6asama TeKy no CXe-
MaMa +HNH2CH2COO-  H+ +HNH2COOH H 0H-  +HNH2CH2COO-  H2O + 

NH2CN2C00-, T.j. xao xpagbH npoH3Hogkr go6xjajy ce OHH, gojg ce go611jy arco ce noDe 
og Heyrpammx monexyna. 1/13oenexTpmma Taqxa rmixoxona nemar npH pH = 6.2. OR npocTxx 
gepintaTa Haj3am4mnanmja je imam co 6axpa, Koja neno HpHcranume. 

38) CnajalbeM HH3a monexTra numorcona jegHor C gpyrkim ca H3gBajarsem Hoge - no cxemkr: 

141%1HCH 2 C0 OH HiNHCH 2 COOH 

moxse ga nocaptcH xao npHmep nponeca Rojit Holm y ocHorm cutaparbaliecTrma 6enauveumia. 
rlopeg amrxoKgceHnHa C OTBOpeHHM HH3OM, y camas 6enawienmia Tra3e I4 Thu acne rpyne 
aToma xoje cape a3oT. 

39) BlUbHH, a Hap01111TO HCHBOTHIE.CKH opraHn3MH, yaesum y gen H H H, cagpsge 
MHoro Binge paaggx xemgcmix enemegaTa Hero 3ace6mo y3eTe 6egamzesmie. Kao npnmep Hato- 
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§ 2. OpunicKa jeaumema 	 359 

JrcHmo npocetum xemucxx cacTas Hosexa, npx Hemy cy enemeHTH acynmeHH 3r rpyne no peny 
cmarbetha IbHX0B1411 TeHCHHCHHX 11P011eHTH14X 1C01114 ,414113: 

I mine og 10 0 (65,04), C (18,25), H(10,05) 
II „ „ 1 N (2,65), Ca (1,4) 

III - 	„ „ 0,1 P(0,8), K(0,27), Na(0,26), C1(0,25),S(0,21) 
IV „ „ 0,01 Mg, Fe . 
V „ " 0,001 Zn, Si 

VI „ „ 0,0001 Al, Br, Cu, F, J. Mn 
VII „ „ 0,00001 As, B, Pb, Ti 

3amimimmo je ga  ce nojegmur enemeHTH, Lai* nponeHTHH cagpmaj HHje Henmar, icoHgeHTpluny 
npeTencHo y nojegiumm genomma opraHH3ma. Tax°, penammo mHoro Cu ca,rApncH jeTpa, Mn 
— cpHe, Sn — je31414, Zn — 3y6H, As — HOHTH 

40) ,I1a H3omepHja mopa )1a nocTojH yeTaHormo je M. B. RomoHocom Y cHom Reny „Erre-
menTH maTemaTkruce xemHje" (1741 mg.) OH je Hanucao: „Kopnycxyne cy jegHopogHe axo ce 
cacroje H3 nogjegHaxor 6poja jegHnx HCTHX enemeHaTa cjegmbeimx Ha HCTH Hamm: xopnycxyne 
cy pa3HopogHe, Raga cy tbHxoBH enemeHTH pa3nwurrit H cjegmbeHH Ha pa3nHHHTe Hamm 14.11H 
y paarnmrrom 6pojy; Og Tom 3aBHcH Oecxpajna pa3HoripcHocr Tena". Hog „enemeHrom" M. B. 
JIomoHocoH je nogpa3ymeHao aTom, nog „xopnycxynom" — mo.nexya. 

no ratty H3omepHje npEnt je 'ammo .1 -1146Hr, noica3anum 1823 r. ,11 a je emimptioca cbopmyna 
4:3rnmaHaTa cpe6pa (AgONC), Rojy je OH nportaHao, noTnyHo HgeHTHHHa c emnlipHocom cbop-
mynom cpe6pornijaHaTa (AgNCO), Roje je jegmbethe paHnje go6xo Benep, gox cy oco6HHe o6e 
maTepHje Bp.710 paanwurre. OB14 peaynTaTH cy 111)1396HTHO H3rneganH BehHHH xemiltrapa Hemo-
ryhH, anH cy ycxopo 3anaweinr H gpyril aHanorm4 cnyHajerni, Rohl cy Tullman ga ce rrpH3Ha 
morylthocT Taxfarx pa3nma y jegHaxocrir s  

41) Maga nog o6H4Hmm ycnomma H3omepH He npena3e jegaH y gpyrn, Hnax je 11,11X0B14 
penaTHHHa nocTojanocr pa3aHHHTa. Tax° je TOHROTHH ecbexaT caropeHaiba HopmanHor 6yraHa 
3a 2 Rican/mn Behr,' Hero Hog H3o6yraHa. HpeAra Tome ()Hai je nocTojaHHje jegmbeme. Yon= 
momepH 3ackibeH4x yr.rboHogomuca cy ma'am° noeTojaHnjx, yxonnxo je jaHe paarpaHaT 11113. 

IloMOhy norogHor xaTan113aTopa nonexag ce mowe H3HpnrHTH npenobeibe jeguor 1130- 
mepa y gpyrri, go Hexor pasHoTewHor cTama, HHjH nonowaj 3aHlicH og TemnepaType. Taxo je 
y npncycmy AICI3  pamoTewa n-6yTan — H3o6yTaH mapaxTepticaHa caegehm nogarwma: 

TemnepaTypa (° C) 	... 70 110 130 150 180 
OgHoc: H3o6yTaH/n-6yTax 2,76 2,62 2,04 1,73 1,41 

42) 36or Tora HITO HecTinle 6enaHHeHHHa Hmajy BeoMa HenHxy monexyncxy TeHomy, 6poj 
MHX0BHX moryhm momepa mopa 6HTH Heoma Henkum. 1/13pagyHaTo je, HanpHmep, ,rta ce 3a mo-
.nexyne xojH cagpwe 20 pa3nHHHTHx amHnoxHcenHHa 6poj moryhmc momepa Hapawarta Ht.IIIIKOM 

gwbpom ca 27 Hyna, T.j. npeTcTaausa Bel111T-IHIIY aCTPOHOMCKOr pega. Y ClEteTHOCTH 

6pojesa 3aHHma.m3a je xHnoTe3a, Roja knirun3HgyanHocr c H a rco r 111141301' opraHH3ma goHogn 
y He3y c pa3nHHHTHm cTpywrypama 6enaHHeHHHa Roje cy xapawrepncratme 3a ibera. 

43) ,E1ox ce go  e m n H p H j ex e otopmyne }male 6Hno maTepHje gonam npocro Ha 
()moray xemricxe ananme H ogpebHHaita monexyncxe Tenume (mTo y Hamm! enyHajeHa He npeT-
cTaarba Tenwohy), ,aoTne je 3a nocTambaibe c T p y x Ty pH e cbopmyne HecTo noTpe6aH gyr 
H myHaH pag. HpH Tome ce ocnaffiamo Ha HaHHHe go6Hjarba gaTor jegmberba, Ha H,eroHe xemHoce 
H cbmkpixe oco6HHe HT,71. Rao jegall og HajnpocTHjux cnyHajeHa pa3rnegahemo TOR pacybxHatha 
npn HarraHan,y momepHxx mognoinwauHja maTepHje cacraHa C 21-1 60. TeopHja o cTpyxTypn 
npegH4a gsa HaoMepa, ca cnegebHm cipyirrypHHm cbopmynama: 

A) CH3-0—CH3  14 B) CH3—CH2-0H 

,rjHe maTepHje cacTaHa C 21-1 60 no3HaTe cy H y crHapHocrH. JegHa Km3rHa Ha —24 ° , gpyra Ha 
+780 . Jegua He pearyje C meTanHxm xaTpHjymom rxnc gpyra nog H,eroinim gejcrHom ocno6aba 
BOHOHHIt II TO Ca M o j egaH aTOM 3a maxi,' monexyn C2H60. Osa nocnernba oxonHocT omo-
ryhaHa ga  ce npo6nem peinH: OHHrnegHo je ga  nogoHmc ocno6oben HaTpnjyMoM mopa 6HTH Beam 
y monexyny Hexaxo gpyi:cquje Hero ocranm. Honrro Tawas HogoHHE nocrojH camo y crprtrypn 
B, Ta cTpywrypa mopa ogronapam H3omepy cacraHa C 2H60 xojH pearyje c Na, a Ho* ce 3oHe 
e T Ha an lc o x o n. ,Ilpyrom momepy HmeTHne T p y), Ha Ho* Na He genyje, Tpe6a 
npurnicaTH cTpyKrypy A. 

44) He ymmajyhm y o63Hp nojegHne spore H3omepHje, (Fa* ce geragAio npoyvaBajy y 
opraticKoj xemnjx) Tpe6a 3rica3aTH Ha TO, 143 momepHja mowe 6HTH npoy3poxonaHa He camo npo-
meHom pacnopega He3a neh 11 paanwuraim n p o cTopHum pacnopegom nojerunnix aToma 
HrH pagimana y monexyay. Je;_kau Og cnyHajesa TaxEse spore H3omepHje, Rojy Ha3m3amo 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



360 	 X. riefileptla rpyfia ftepwiano: Nam 

ou3omepujom, An je cxemaTcni Ha cn. 212. Axo npeTnocraimmona cy oXo aTOM11 C pacnopel)exa 
%lawn pawing= cyricixTyeirra (aToma HAM panincium), TO o6a, Ha ca. 212 110=38Ha TeTpaenpa, 
croje jenair npe.Ma gpyrom Tato upeumer H mix y ornejwiy (xao, Hanpumep, /gm H need ppm) 

• H HHBai(BHM o6permbem ce He mory normonwm jeuart 
A 	A 	c upyrnm. 06e apyxType mopijy, npeMa Tome, ogro- 

HapaTH mega paumimmum marepHjama, xoje ce crimp- 

8 8 414 	
nprm je you:Ho A. M. Byrnepos 1862 r. u ueranaro je 
Pa3paumo 1877 r. CyuporHo HO3HaTHM usomerumm je- 

mei, 1848 r. 
Ho gory x go6Inn. Crepeousimepujy je ormaHo na- 

45) HojaHy 2. a y r o m e p H j e, (§1 Uon. 57) 

r Amami= mHjo ce 6poj Pagria Ha uecenure =mart*, 
Ao Aanac cy uo6po npoymema cam nojeumm cnyma-
jean TayromepHje. Aim max rpe6a npernocramaru Au 
cy H o6mum momepHH o6nrum 110 cymTHHH Tayro-
MepHH, camo ca He3HaTHOM manom 6p3amom nperHapa- 

ma. Kao HITO je mnpomnbe cneuHjanan cnymaj xpermba mum je H HaOmepHja 'criegHjanaH (maga 
3a caja H 6mbe npoygeH) cnymaj rayromepuje. 

46) j011.1 pellaTHBHO gocHopa jeB,HHH H3BOp HOna3MIX MaTepHja 3a ,B06Hialbe OPTINCHIDC 
jerunbensa 6HJm cy npmpoumr npoH3Horm (y o6n6xy NCHBOTHI6CKHX HRH 6rummx °priapism% H 
rbmannix omaraxa), Tj. marepHje xoje cy Bed, came no ce6H mune HMI game - c n o m e H o r 
cacrana H crpywrype. Hanporna, gaHac y3nMajy cue Bram maxa xaranumum meroge murrese 
opraHcxxx jegn1beH.a, nonaaehm ou H a j n p.0 c T H j H x jergmbeiba yribemma, yrnaBHOm 
Au CO H CO2 . HanpnMep, peammjom inmeby %Ha H Hogomuca gory ce go6Hin (H Huh rexturnai 
.406Majy) mow npatcrwmo Haume marepHje xao urro cy memnammon, clummaMtexHu,  mpamba 
micernma Hru. Koimuco ce jaxo npH TOM Hcnomarta nomoga xanunnaropa Ha Hapaxrep marepHja 
Koje .nocrajy — noxanje cnegeha ra6jmca, y xojoj cy Imo npmmep gaT14 nojain 3a nonamy 
racHy cmemy CO C Hogommom. 

Katilanu3ailiop 	Temfieparaypa °C 	17412411114 Kpajmu apounod 
Ni 	 300 	 CH4  

Co (+ ZnO tau) 	 250° 	cmema racourrmx, WM/MX H MBPCTIDC 
3,17b0BOAOHHHa 

ZnO 	 350 
Fe (+ K2CO3  HTU.) 	 400 

Cu 	 300 

CH3OH 
mein BIM= anxoxona, anuexHua BTU. 

HCHO 

47) Ynopego ca Immo xemicxHm =Tom= go6Hjamm opramgarx jeumberba cue ce Hnine 
npnMen,yjy 6H o xemHcxe mmoue, 3acnoBaHe Ha remnunum Hcxopmuharumby ue.narHomu 
paanumwmx numpoopraHH3ama. Y nojerum ►t cnymajesHma mut ce noma3yjy ammo awnummju, 
Hero xemmom peaMmaM. HaripHmep, imam= cy 6awrepnje xoje ce mory xparurru yriboHorro-
mmuma, Tj. mory pa3aparm marepHje (newoneym, =pack= H rcn.) Ha xoje Be AtilYiy  BH HMCO-. 
Jame HH 6a3e, HH o6mma oxcHuagnoHa cpegersa. C pyre crpaHe, gejcrso cab= mmpoopra-
Hmama y sehHHH caymajeHa TonHHo je cnenwHintnno, ga CMO *recto, HopHcretill ce MEM, y cramy 
miforo npegH3HHje us peryninnemo H ratumje yupammo npogec y men eHom nparnor, Hero nomohy 
o6Hurmx xarammaropa. 

§ 3. Kpynceme yribesuxa. — 1,1cTopmja yrmeiuma y npouulocTH Haim 
ruutHeTe join Hnje noTnyHo jacHa. HajimposaTinije je na je jegaH geo coor ene- 
meirra npra crHapaiby 3emsmixe Hope vino, y cacras immix ny6HHciatx cnojesa y 
o6aHicy mHHepaaa THna xap6Kria, a npyri4 je xanpmana aTmoccDepa y Hwy CO. 
IlocTenelio cHnHcasame TemnepaType; lc* je 3HTHM HacTano, 6luio je npaheHo 
Aejcrnom CO Ha HogeHy napy (mil* je npHTHcax nocimao no 150 atii) no pe-
aHnHjn: 

H2O + CO = H2 + CO2 + 10 KKCIA. 

36or Tora, y Bpe ► eny nojaBe TemHe Hone Ha 3emam ce ymeHITH aTmocctlepe mopao 
Ha.H8.3HTH y BH,By yrmeminoiccHna. 

done noripunnie oxa4eHe 3emn,HHe Hope HHcy npymane noronHe ycnoHe 
3a nocTaHax opraHmor HCHBOTH. 1-1Hje 6Hno Taximix ycnosa Hn y Honama oxeaHa, 
lc* cy y nomency 6n.me mop° nornyHo muneHe Nimepaninix coax. &IRO je no- 
Tpe6Ho mHoro muniona roninia sajemiiimHe nenaTHocTH pawnor/aim npHponaine 

r 
Cn. 212. CxeMa crepeomomepHje 
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I 3. Kityxceme yrbeNuica 

  

itaxTopa, (cyHtiennx 3paxona, xinne, Herpa HTA.) Aa 6H ce xao pesynrar paana-
rama (pacnagaisa) =Ha nospunma 3eAuhe noxpkina cnojem pogHe 3emme, a Hoge 
oxeaHa o6oramno miniepainum comma. BHAHy ynory y OBOM nponecy pa3apaisa 
mem Hrpao je yrmeligiunicHA, npersogehn merane npludapHHx mHHepana y Hey-
Tpainie, a 3aTHm y micene Rap6oHare, xoje je Boga Hcrmpana H nocreneHo Haro-
mHnaHana y °Ream. ,Tio °He erane 3emibmie HcropHje xemilmo nejcrso CO 2  Huino 
je npema TOMB Houbriimo no JIHHHJH H e o p r a H C x x x peathinja pacnagama 
ripHmapHilx miniepana 3emibmie Hope. 

OpraHcial 3EHBOT noinixao je Ha semn,H, H3rnega, ripe Blum og Ase MHJIH-

jame rogmial). ,ItaHac mx join He 3Hamo oHe 'ycnose no RojHma ce ocrHapHo y 
npiipogH CROKOBHTH npena3 HeOpTaHH30BaHe marepHje y SHIM 06JTEK meHor 
pa3Boja — y HajnpocrHjy wiriy marepHjy. Hecymndiso je, meyrHm, je °Home 
nperxogHo Ayr „nplinpemHH" nepHog. Ycnom nog Rojtima cy ce, ogHrpane ose 
npomeHe Hpno cy ce mHoro paanniamaini og caspememix. Hanpiimep, liemnepary-
pa 3emimixe nospuniHe 6Hna je y Ta HpemeHa MHoro mina, a armoct)epa, axo je H 

cam:masa= cno6ogaH miceomix, cagmaHana ra je camo y He3HaTHHm KOJIWIH-

Hama H yrnaimom ce cacrojana og a3oTa, pmeHAHoxcHga H HogeHe nape. 
BeoMa je BepOBaTHO ga cy xao nona3HH marepHjan 3a Harpagiby name mare-

pHje cnymine orpomne mace yriboHogoimica, xoje cy ce cmapane Aejc-rBom Hoge 
Ha xap6Hge merana. 0HaRHo y3ajaMHo Aejcrso morno je as  ce gecH npH nyuaiby 
THpge 3emn,HHe }cope y nponecy reonouncor ripecliopmHpawa. JegHospemeHo C 
yriboHogoHmiHma, a ycneg xtejcma Hoge Ha HirrpHge, morao je Taxobe ga nocraHe 
amomjax, nij1 je a3OT (ynopego ca a3OTOM Hirrpara) cnyNctio 3aTHm 3a cTBapalbe 
monexyna 6enamieintHa. 

„WHHor — TO je moryhHocr nocrojama 6enairieHHHa, quj4 je 6irma 
oco6inia aipajua u3metia maraepuje ca Cil-O✓ HOM fipupodom Koja ux oKppicyje" 
(E H r e n c). Konema WHBOTa 6Ho je, H3rnega, oxeaH. Y ibemy cy ce npHo6Hmo 
cbopmHpanH OHH HajnpocmjH xmopiihti >KHBe marepHje, =OH je garim paasoj 

Aoseo go cmapaiba nenoxyamor pa3HOJIHKOr oprancxor cHera. 
Join npe 800-900 mHnHoHa roginia y oxeaHy cy Beh nocrojana npercras 

MUM 611.11,HHX (anre) H WHBOTHIbCICHX (monycxe, paxosx wrg.) OpraHH3aMa. • Tex 

goninije (oxo 500 miunioHa TOAHH3) WHBOT je Aeammipmo npeumo H Ha cyHy 
3emmy, rge je Tonna, Hnamma, ymeligiloiccHgom 6oraTa H xxceommom cHpomaunia 
armoccliepa 6ilna Hapoquro nosomma 3a paaurrax 6HJbH14X o6mixa. 36or 
Tora, ripe 300-400 manHoHa roginia, xaga npercrainnixa Humounbcxor cam 
j0111 TaxopehH HHje HE 6Hno Ha cyHoj 3eMJbH, 3emma je Beh 6Hna noxpimeHa 6o-
raToM Hererainijom. 

Jam) pa3Huhe 6Hamor noxposa Ha 3eMJbH goseno je AO npomeHe xemilcxor 
cacraHa armoccbepe. OgyaimajyhH joj cranHo yrmeHAHoxclig, HeorixogaH 3a crsa-
pame Txmia, 6H.ibxe cy o6parHo Hpahane xHceoinix. HOHITO cy ce °aim Tora 3Hame 

xwasume yribeHAHoRcHga Tpouume Ha pa3narame creHa, TO ce iberosa xonwiima 
y armoccPepH nocreneHo cmaii,HHana. Y He3H c THM, pa3HHjaise HereranHje Ha 
3emmx, xoje je gocrHrno cHoj maxclimym npe oxo 200 MHEHOHa roginia, notieno 

je 3aTHM, H3rnega, ,rAa ce AoHexne cmamyje. 1-2  
HmajyhH y HHAy La ocrawi 60JbHHX oprainnama nocne H3ymtipaiba nognewy 

pacnagaiby, npH qemy ce HADEOB yr.ibemix Hpaha armoccliepH Imo CO2 , mace ce 
nommuniTH ga he ce y xpamoj in3m4jH mopam ycnocramiTH oripeteu pasHoroluni 
ogHoc H3m0y &Timor noxpimaqa H armoccbepe. AJix, oBome cy cmerana mohHa 
nomepama 3emmnie }cope, xoja cy qecro Hcnog cnojesa creHa 3arpnaHana orpomHe 

1  Y osom naparpcky HaBeseHH reonouncH possum He mory ce cmaTparm x20 Aa Hwy cnopUH 
H He npe'reHAyjy Ha Hog swung Tatraocr, nourro paosusune merose oa %mos° ostlebusatbe 
nem Aosoite JIO npoTHspequxx pesynurra. Ana HnaH momemo upernocnaHTH its yrnasHom 
oHe mine WIH HOLM npamunto HapiscrepHary nojemme mane passoja Namara. 
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362 	 X. Vepepiria zpytia ftepuoduoz cuctilema 

6n.ime mackme. 143.nawyhn ce y ToRy manHoHa rognHa pacnagamy nog npHTHcRom 
H 6e3 nplicryna RHceomma, OBH 6HJI,HH °crawl npena3HaH cy y jegmbekba cHe 
6oraTnja yribeHHRom, cTBapajyho Ha Rpajy paannuffre y r Jb e B e, cRynoneHo 
Hacnebe lc* je go Hac aura° og mkmynkix reonounmx enoxa. Yrzemix, xojo ce 
y memy Hana3H, Blum ce HHje Bpahao aTmoctepn H Ha Taj HaqHH je Hcnao H3 
icpptcHor nponeca. 3 -9  

rlocreneHo o6orahHHame armoccbepe Rxceommom crnopnno je HeonxogHe 
ycnoHe 3a paamhe ACHBOTa xc FIB OTH ma Ha II0BpIIIHHH some. ripe jegHo 250 MIIIIII0Ha romma H3 HCHBOTHH,CHIIX o6.mma oxeaua pa3BHJIII cy ce npHH npeTHH 
caHpemeHnx amcl9H6Hja H rmH3aHana. Y enocH y Rojoj cy OHH AOCTHIMH cHoj HpxyHan 
rocnogapema, npu6ntnicHo ripe 150 mnaHoHa rogHHa, pa3Bmni cy ce ripEcH npergH 
caspemeHnx nrmka, a Heurro gonnHje — cncapa. ,T(ama esonynHja )ICHBOTHIbCHHX 
o6.rnma 3emmkme nospunme mum je nocreneHo y npaknw H3y5mpama• amcbH-
6Hja H rmemaHana H HmoHe aameHe jage oprann3oHaHam rrrkmama.H clicapHma. 
Y 6pojy OBHX nocuegmlix, npe OHO MHJIHOH rorama pa3HHo ce Ham yro.rbeHH 
npegaR — majmyH-nose}. 

OcHoHna xemucRa peammja, Hoja WHBOTHISCHHM opraHH3mHma gaje 3a 
DEHBOT Heonxogny eHeprHjy, cacrojH ce y npogecy g H camaH Tege no npocroj 
cymapHoj cxemu: 

C 02  = CO2  + 94 wain 
Kao pe3ynTar oHe peammje, HCHBOTHa gelIaTHOCT opraHH3ma maim ogy3Hma 
armocckepH miceoHHR H Bpaha joj yrmeHnHoRclig, nITO IIHHH npoTHHTe)Ry o6paT- HOM npkipogH om nponecy acHmHnanHje CO 2  H3gBajama xnceoHHRa npkx pauxheiby 614ThaRa . 10-12 

CJIHLIHO 6HILHHM H ACHBOTHILCKH opraHH3mH mimynnx enoxa OCTaBHJIH Cy 
Ham TaRol)e gparoneHo Hacnegcmo — H a 4) T y. Maga xemH3am nocrwma Racine 
gocaga HHje nornyHo o6jakumeH, }max je cRopo Hecymmilso ga cy Rao OCHOBHH 
marepHjan nocapukum ocraim opraHH3ama rummmc mopou4x 6aceHa. Byjno pa-
3HHhe Hereranuje (yrnaimom HajnpocrHjux aura), aHanorHo (1).aopH caspemeHnx 
je3epa, gm:3cm je TaRobe Jo 6yjHor pa3HHTRa ACHBOTHIE+CHFIX opramnama y mllma. 
klmajyhH y HH,rAy orpomHe 6p3HHe pa3mo)RaHama HajnpocrHjHx opraHH3ama nog HoHomHHm ycnosHma, He Tpe6a ce =warm HITO cy ce Ha rmy Hoiremx 6aceHa 

enoxa morne HarommaaTH CTOTHHe xamaga ToHa II,I4X0BHX ocraTaRa. jlaraHo 
pacnagajyhH ce, 6e3 npHcryna Ha3gyxa, y ycTajaJIuM g011)14M cnojeimma Hoge, orm 
ocTanH cy ce yjegHo nocreneHo noRpHHanli raHHom H necRom. Y ToRy MHJIHOHa comma OHH cy ce npeTHapanH y Hacbry, npx Tkemy je H,Hxos yrmeHHR Hcnagao 
H3 RpywHor nponeca. 13-19  

IlponecH crHapama yrma (Hapotano TpeceTa) H Hacine, 6e3 cymme, Hone 
ce Ha nojegkmmui mecTHma 3emmEHe nonre H caga, maga, pa3yme ce, Beni y ganelco 
mamem o6HMy Hero y mkmynxm enoxama. IlponecH, gaRne, npogy)Ryjy ga Hrpajy 
HeRy ynory H y r4aHannbem RppRea,y yrmenmca, npo tmjem ce pacmarpamy mo-
>Remo 3r0gHo HOPHCTHTH OBOM cxemom: 

3e.nem 
paambe 

5 
3 Armocebepa 

H ximpocxfiepa XCJIBOTHIbe 

Mmiepami 
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§ 3. Kpyxceme yaibeuuxa 	 363 

H3 yrmeHrkHoxcHga aTmootbepe, 6Hmace acHmynyjy rornumbe oxo 17 mnpg. 
0. ymemixa (1). 3HaTHH ;leo npHpaurraja Herera6kume mace Tpome Rao xpaHy 
xamoTHibe — TpaHojegH (2). OpraHH3mH OBHX czywe ca cBoje crpane Rao xpaHa 
mecomcgepHma. 1-1oHex ce xpaHH xaxo HCHBOTHIbCHIIM Taxo H 611MHHM npoH3- 
HortHma. 20  

,IIHcame ›KHBOTHIba H 6HJE.axa H pacnagaffie 11,14X0BHX ocraTaxa (3,4) craymo 
Hpaha aTmoaDepH (H Bortama °Ream) orpomHe mace yrmeHma y En/gy yr.rbex-
gHoxcHga. Kaga He 6H 6Hno cnopemmx npogeca, oHga 61/ genoxynHa, Ha Taj 
Haulm /TawHa xonHurnia CO 2  mopana 60TH IlpH6J11131CHO jegHaxa OHOj Rojy 3a 
TO HCTO Hpeme 61uHRe acHmHnyjy. YcrHapn, yHex ce gemaHa Hexo H3gBajame 
ymeHinca 03 xpyaceiba Ha pagyH genHmmme mmlepaninagHje 6HJ1,MIX (5) 13 

WHBOTHIbCHHIC ocraTaxa (6), npH gemy nocrajy TpeceT, gram, HaciTra H CJIHOHO. 

IIpema TOMB xpyxceme yrmemixa Hi/je nomyHo pertepon3aH npogec H Beh ce y 
Tberosom opraxcHom Reny npHmehyje raarma nHHHja cno6ogHor pa3Hoja HcropHje 
oHor enemeara, nocTenem npena3 meros H3 armoccPepe y mmepane 3em.THHHe 
noHpunixe. 

Y Hcrom npasgy, aim jou/ mHoro HirreH3HHHHje, Texy H HeopraHcxe peax-
/THje H3me1y yribeggHoxcHga aTmoccbepe H paaTTIVRITIIX creHa (7). Ycneg pacna-
garba OBHX, HeRH meranH, H0j14 cy ce Ty Hama= He3aHH, 110,O gejCTBOM CO2  

npena3e y HeymanHe H xmcene xap6oHaTe, xoje Boa 3aTkIM Hcm/pa H npeHocH 
pexama y oxeaxe, rge ce gentuammo H Tanonce. HenoxynHa xonm/HHa yrmeH-
gHoxanga lc* ce rogmuthe He3yje Hp/int/Rom pacnagana creHa, npema ru/p6mHx-
HHM panyxHma, H3HOCH ORO 1-2 mnpg. 0 yrmeHrixa. 

0/3y orpomHy noTponnsy CO 2  HO 143ganexa He mory KOMIleH30BaTH pa3J1W1- 

Ho npi/porkHH npogecH, Rojii ce cno60rmo o6aHmajy (8) H 1C0j11 Hoge Ha O6paTHOM 
npesobemy yr.rsemixa 113 muHepana y aTmoccDepy (epyngHja HynxaHa, racHH 143- 

Bopx, rAejcixo HNO3 , RojH ce crHapa 3a pee Henoroga, Ha xpetnbaxe wrg.). 
Ha Taj Hatum, H y CBOM HeopraHcxom geny, xpyweffie yr.rbeHma je npogec IC0j0 

je ycmepeH xa nocTeneHom cmaTia/Halby CO 2  y aTmocctlepH 21-22 

Pa3B14Tal: cHecHe genaTHocTH tioHexa yTHgao je Ha cBe npaBge npogeca 
Koji/ Texy ripH cno6ogHom xppxemy yrn.exHxa .. Celia inyma H JjenHMHUxa 11,13- 

xosa 3amexa 110JbHMa Hyrrrypxor 6HJba 13 1103 CJ1HOHHX npomeHa, yHecelmx y npH- 
pogy, HHcy morn/4 ocraTH 6e3 yTHgaja Ha ogHoc npogeca ackuarulaguje CO 2  143 

Ba3gyxa Og cTpaHe 6HJBaxa (1) H HcxopinuhaHatbe 614JblIHX opramnama og crpaHe 
ACHBOTHIba (2). 14HgrycrpHcxo Hcxopmnhasame 6HJbHUX H WHBOTHIbCHHX ocTa-
Taxa, a Taxohe HAixosa noTpounba xao ropm3a (gpHo, goxexne macTH H yma) 
y6p3ano je yorunTe nospahaj CO 2  y aTmoccloepy (3 13 HapouxTo 4) . IlocpegHa ge-
naTHocT nosexa gogHpHyna je H npogece mi/HepanH3ag14je 6H.TbHHX (5) H ACM30- 

TH1bCKHX (6) ocTaTaxa, ocnaannun HX goHexne. 1/Iggycrp0cxa npepaga RopHcmix 
xonosa, npH Rojoj ce crHapa mHoro mmepanHe npaugme H oronHhyjy CBM14 

cnojeBH cTexa, crHopana je nosomme ycnose 3a H,HXOBO pacnagame (7). 

CBH no6pojaHH npogecH cHecHor gejcrHa moHexa goHemlle cy HomneH3o-
HaHH jegaH gpyrHm H Hncy yr01pm/ npHmeTHo Ha 011111TH 613J13HC xpyxmor npogeca 
yrmexlixa. HanpoTHH, H3BaHpegHo jaxo yTHme Ha lb cHe Belia noTpounba 
milHeparmor ropm3a. Ha pay caropeHma camo xameHor yrma, aTmocotepH ce 
rormunbe Bpaha y Eingy CO2  Hmue ork 1 mnpg. Toxa yrmeauxa. Y3Hmajyhil y 
063Hp noTpounsy H gpyrHx BpCTH ropm3a (rpecera, Halne mg.), a Taxobe HH3 

HxgycrpHoulx npogeca (HanpHmep, netrethe xpexmaxa) Koji/ Hoge H3gHajamy 
CO2, momemo npernocraHHTH ga tioriemalicrso caga ror/nme yBOIW y xpyxam 
npouec He malbe og 1,5 mapg. to yrmeHllxa, xojH je gocaga 6Ho Beam y mime-
paimma (8). 
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364 	 X. Elefiiepiaa - epyfia fiepuoamoi cu eta 

Ha Taj Hamm yriniaj goBeHa Ha ginoyc nperHapama yrzemma, no CBOM 

npasuy gHpemso je cynpefran 36HpHam peapramma meroHor cno6oHHor paaHoja. 
Y o6snixy cxeme OBO !dome 6HTH npercrameHo Ha cnejlehn HaqHH: 

mamma nponecH KO* cno6onHo Telly 
yrTheHHH CO2  4- 	

 yr.lbeHRK mHHepana 
CBeCH3 Aenamocr ROAM 

Hajjam npHponAH uponec Ho* ynazyje yrzenm 133 xpymena jecTe He- 
anHarbe CO2  npx pacnanamy crow. Kao urro je Heti noxaaaHo, oBaj npouec roAn- 
mtbe H3BRailH 133 amootepe 1-2 mnpn. trs yrzeHHxa. A.ui npH6numno Hcio 'TO- 
JIHRO oHor enemeHTa Hpaha joj cHecHa genaTHocr vosexosa. 3aTo moncemo nper-
nocraHHTH na HenoxynHa KOMatililia CO2 y aTMoc4epu y Hamoj enocH ocTaje npH-
6n1DRHO KOHeraHTHa. 

Aonyse 

1) Jaxo ennorepmm npoxiec.aciimiumuHje yriseHe luiceninie (yrn.eHnHoicaura) on crpaHe 
6maHa y3 cniapiabe yribemx map= mom 3613pHo ce Hopi= onurrom cxemom xCO 0  

y1-120 = Cx(H20)y + x02  H ocniapyje ce Ha patiyH eseprnje cyHmemx 3paHoHa (26.500 
ouunijapnii lacanIcex) (3a HenoicynHy 3eoubiniy uoripunuiy). ICnacionnus Hanrrumiima K. A. 
THmHpjaadia (1843-1920), yrapheHo je ,ga °HO npouec ctoorociiHre3e Tette 110A AejcrBoM cno-
iceHe oprancxe marepHje — xnopo n a, HojH ce HaRa3H y aenemim Amman 6ma. 

110,g HajnoroninijHm ycnosHma HoecimiiHjeHar HcHopHuilima cymiese eHeprHje on crpaHe 6H-
isaHa gocrime ;0 25%. HpaHrmiHo (yenen y3ajamilor sacemielba Hrn.) oBaj ce cum= npii-
6ininnio no 4%. FOAHIMbH nova= HenoHynne 6mHe mace 3esumnie nolipunnie npolimyje 
ce Ha 35 miinnjapnii ToHa cyHe maTepHje. 

2) Y num HpemeHa, Hana aTmoccpepa jour HHje cupwanana iniceonima H Rana jour mine 
nocrojao cnoj 030Ra, HojH 6H IIITHTHO aemmy on „jaHor" cywiesor 3patiewa (II, § 4 non. 1), 
cboroxemnoca ourre3a oprancinix jeirmema, CAHRHO maw) ripe HanoweHom, morns je jia retie 

• 3HaTHo elleprimnije. THM MUM, moryhe je ;la ce rumube nonasnor marepHjana 33 crHapaibe 
name maTepHje Tpertipa Ha 6a3H He yrmosononinca Belt yribeinix xupara. 

3) InaHHH cadamni AeROBH ApHoHme (He CARO J:gmeha Hero H vase, maxonme H T.cn.) 
jecy uenyn 0 3 a [(C2I-1 1002)x] H nHrHHH — opraHad marepuja join Henomare crpyx-
Type, 6oranija yribeHHicom Hero nenyno3a. 11pM pac.Hanaisy Haympinix 60.isinsx opraHH3ama 6e3 
nmicryna Hauyxa (Ha nity 6apa, no,a cnojemima creHa) H3 mint ce Hunajajy HCHapA.HBH upolia-
HogH pacnagma, yon ce ocraraH nocreneHo o6orahyje yr.rbeHHHom. Oso ce Ha onroaapajyha 
Hamm HcriarbaHa y xesuicHom cacrasy H Hanoptrutoj MOhH nponyHara pacnanma, HojH ce y 33- 
BHCHOeTm Oy oco6HHa 3oHy TpeceT, mplui yraib, icameHH yraJb rum ampaturr. One ce gaje Ta-
6Jurga y Hojoj je HaHer ynopegHH nperneg xemHcHor °wraps H HanopHque mohii oprancxe mace 
ApHoinnie H RAH= pa3RIVIRTMC ripoidnoint pacnanaisa. 

TIp0H3BOA 

Canpnoma 
Hone y npo-
H3BOJAy ocy-
meHom Ha 

Ba3X4YxY (°/0) 

- °prim= maca 

EnemeHrapHH cacras 
(%) 

Hcnapihme 
marepHje 

(°/o) 

TOILTIOTRa 
MOli 

(KICCIA/KZ) H 0+ N S 

JLpso 	 60 50 6 44 85 4500 
TpeceT 	 50 57 6 37 67 5400 
Mpini gram 	 25 72 5 23 53 6700 
KaMeHn yrais: 

nnamemi 	 5 80 5 15 35 8100 
raCHH 	 3 83 5 12 30 8400 
macm 	 2 87 5 8 23 8700 
IIOCHH 	 1 91 4 5 10 8650 

Airrpagirr 	 0,5 96.  2 2 5 8400 

TpeceT je peirannnio join Amu npoH3Hon H canyHao je crpyirrypy OARS &MINX rinaHma 
(Hajzienthe — maxoHHHe) 113 ROjHS je nocrao. Mans ce crapocr mpHor yriba paxiyHa ink Ha MAR- 
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.24 

Cn. 213. — OgHoc 
spersiocni CBercKe 
npoli3sombe xopa- 

CHIDE xonosa 

o6Hzmo yna3H oxo 50% H2, 30% CH4, 4% gpyrkix ymosogomixa, 9% CO, 2% CO s  a 4-5 Ns . 

Ycneg 3HaTHe cagpasme ymeHaionoxcHga cue-metal rac je seoma oTposair. HpH caropenan.y 

raca nomeHyTor cacrasa ocno6a4a ce 5500 want m 3 . Cuopegm upoa3sogic — xarpau icamegor 
yrrba H ammucjax — cruapajy ce up! cba6paucaguju cuerneher raca y cpa3mepHo sehma HOMMEL 

HaMa Hero npH (1)a6paixamija mama. Koxc je raxobe cnopegaH npoH3sog ramulmaxamije yrma 

7) CseTnehm rac ce macro ynoTpe6sbasa 3a 3arpesaise paananianix anapaTa y gomalram-
crsy (racHH niTerm,ami H T.,g.) H y xeasiciosa na6opaTopHjama. CBaIca sehH rpag Hma o6mmo 
csojy racapy. C.xema TaxBe racape noxa3alla je Ha cn. 214. Kamemi yram ce y6auyje y peTopTe 

A oxt sarpocramior maTepHjana, Hoje ce cnonsa 3arpesajy go 1300° . racosu u nape, max ce Ka-

ABajajy H3 yrma, wor npno xpoa umpoicy m03/40157 ues B („xmapaynaucy"), rge ce cacyrubajy 
ammo mcnawbusu cacrojrgt Kan:mica, 3aTHM nponaae xpo3 xnagisax B, rge ce sappicasajy now 
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one romma, Ha ibemy ce Taxote MHO apHmehyje crpyaTypa npao6irrHor gpseTa. Ha crapHjam 
sumemim yrnseauma moryhe je pacno3HaTH Ty crpyxTypy camo y H3y3eTHam cnygajeaama. Hajaag 
savanna, xoja cy ce o6pa3osasna og 6H.Thaxa join y gpesmim enoxama, jecy — cHsoupae xom-
nairrHe mace, Ha xojama ce Hlncsicsu Tparosa 6aibae crpyirrype He mory mime ga npamere. lipe-
.1183}111 o6.mix go aHTpagirra xa rpaclurry jecre myHra T. 

4) Yrzemi (H TpeceT) mime rnauuy spery Hanycrpacxor rooms. Kao mTo ce alum H3 
gajarpama Ha CJI. 213, Ha geo romma g011a3}1 cicopo HOROBHHa IIenoicymie npowsombe xopacmix 
sonosa H3pameHa no apegnocnama. Ca csoje cTpaHe, og CBHX spera 
romma rnamm geo naga Ha ymese (yrnasHom Ha xameHH yran.). 
Henoxymia cseTcxa 3aaaira (6e3 CCCP) gem ce Ha 6000 mvonijapp;P. 
Tom. 

Y spemeHy og 1800 go 1900 T. rogamisa npoH3sormai isimeHor 

yrJba nopacna je og 10 Ha 760 WM. T. Y 1940 TOHHHII asHocana je 

cum 1,5 mnpg. 

5) OcHm fienocpegHe ynoTpe6e xameHor yrma Rao ropHaa, sHaTHe 
xonistime Tpome ce 3a npomsomby xoac a. Osaj ce go6Hja jamam 
3arpesaibem xameHor yrnai 6e3 nplicryna aa3nyca. Taga ce H3 yrma 
Hagsajajy paamsnaTH acnapaama npomsoma, a y nehama ocTaje CH-

BoupHa cnegeHa maca xosca, tnaja npkmoc B31OCH 60-70% OA Tesome 
y3eTor yrza. Ycneg npeTxogaor oTcTpaibeaa acnapn.Hmax matepHja, 
Rom caropesa cxopo 6e3 nnameHa, nlTO ra mum HapotmTo norog-
Ham 3a go6Hjaibe meTana 03 pyga. Kanopisma moll xoxca H3HOCH oxo 

7000 lacciAlia. 

BaWIIH cnopegim npoH3sogH xoxcoaaHA jecy xaTpaH xameHor yrma (Hoja cnymai Rao 
CHp0BHHa 3a rio6Hjaabe HH3a opraHcmix maTemija), amomijax H HOHCHH rac. Y CaCTaB OBOT no-

cneraser yna3H (no 3anpemH0H) lip116JUDICHO 60% H2, 25% CH4 , 2% gpyrax YTJb0B0g0HHICa, 5% 

CO, 2% CO2, H 5-6%N2 . 3axsamyjylui seinixom ca,tipmajy BOHOHHHII, HOHCHH rac je go6ap 
nona3HH maTepajan 3a Temps= go6Hjame aogomaca. Y Ty cspxy racHa cmema ce nogspraaa 
jaxom isiahemy, npH gemy csH iberomi cacroana, ociam H2, npena3e y TenHocT, soripaux 
ocraje racomrr H moace ce Jim° ormoSiTa. 

6) Koxcosaiby spno cnaciaH npogec jecre npogec go6ujaaba cseTneher raca 113 

xamenor yrma. Hpouec ce H3BOAH Ha insuoj TemnepaTypH Hero xmccosaise, na 3aTO csernetsi 

rac, Roja cc TOM npamixom crsapa, camas.' mane yrmosogomixa Hero amnia. Y aseros cacraB 

Cn. 214. Cxema clia6pHxamaje cseTneher raca 
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366 	 X. Eleirtepiiia epytia tiepuoNot cuculem 

HCHapnAnal Tetum AeCnumni. 	RarpaHa ocno6oen rac npe6agyje ce nymnom T galbe y aIICOp11- 
Lwow' cry6 („cRpyoep"), rge 0,403ro ApH3raHa Boma ancop6yje ammijaR, 3aTHM nparia3H Rpo3 
Hpetwerati E (rae ce oczo6aba cymnopBoaotiffica) H Hajaag goaaan y racomerap >K, ogaRne ce Beh 

ynyhyje norpoinagnma• Og jeaHe TOHe RameHor yrma go6Hjajy ce npH6- 
aHHow 300 As 3  csemeher raca, 50 A RarpaHa 14 3 K2 amoHlijaRa. 

8) HpH caropesalsy cBerneher raca y o6litumm na6oparopHautm 
4540°  namnama, go6Hjem4 „6e36ojHH" nnameH, xojH He cBeTJIH, cacrojH ce 143 TpH 

HoHyca (en. 215). YHyrapisH nociaje og cTpyje cmaue raca H Basapta H y 
osom RoHycy ce yonmre He spun' caropeBaffie. Y Hgyhem RoHycy Hama' 
ce smilax caropzmwx marepHja, H maHAR '<meows:a. 3aTo y themy He 

1360°  6HBa nornyHo caropeBathe H nnameH one 30lie Hma „pegymwoHe" oco6HHe. 
Hajaag, y enomaunsem RoHycy ce ocrBapyje nornyHo caropesme npn 
BrunRy Baagyumor miceomsca, aaxBanmyjyhH merry nnameH °sae cpymulao- 

14501 	 -520 °  mane Rao „oRcHgauaoHn". HpH6Juslum pacnogena Temneparypa noje- 
•3506 armxx TallaRa nnameHa noRaaaHa je Ha cmaw 215. HaBegem4 6pojesH 

mory ce emarpaTH camo Ka° npx6moRHH (jep mHoro aasHee ea cacrasa raoa). 
9) Holum je exennoaragHja Ramenor yrn.a gaR H c o63HpoM Ha me-

xamnagHjy npoxasowse Rpm Tero6aH npouec, Be.1114KH 3Hamaj HMana je 
npawm,ma peanHaagHja Hgeje noga emHe r a ail HRagEje 
yrma, Rojy je npBH naHeo MeHjAmejes (1888 roinae), a 3aTMM HeaaBHcHo 

namne 	oa 'sera H PaM3ej. Dena cyurnsia cacrojH ce y go6Hjamy racoaoror ropnBa 
Ha pagyH HenomyHor caropeBalba yrma no aenubom, He HaBnatiehH ra 
Ha noBpummy. 

Elpsa y cam mayerpncRa eTaHm'a nogaemHe raawinwagnje yrn,a &Ina je nymrena y 
paa y Fopnosim 1 genem6pa 1937 roame. Cxema ycBojeHe meToae paga noRaaana je Ha crawl" 
216. Rao um ce H3 Ise sww, Tpx napanenHa RaHana y npaslry nagama yrmeHor cnoja Be3aHa cy 
xownscom RojH ce npywa y npaBgy npocrnpalba, a y Rome ce aamm H nponaBoax rac, Ha paw"' 
earopeBalsa yrma H iserose cyBe kterrunagmje. Pages eRcHnoaragHje encrema, Rpoa cpeansH 
Kama nyna ce Baagyx o6orahen unceommom, a xpoa asa RpaUsa 11311a3K ersopemi rac. YRo-
nHRo yran, earoperia, yronnxo ce anHxja nnameHa nomepa Ra Bpxy. Hpogec racnclutRagHje aano-
tier je 6Ho Ha gyamm og 130 Al, npH merry je aanameH Macna c peaepRom yrn,a og 30 =saga 
roHa. KanauHrer craHrwe 113HOCHO je 15 xrusaga At 8  raca Ha jegall =lac, ca Ranopmmom mohn 
jegnaRom 1000 KKa.4/A: 3 . 

.11aHac je nog3emna racHcluKaLjnja yrnsa TexHonomIcH ocBojeH npogec. Ibex Hapotnrro 
Bel1141414 3Hatiaj neacH y moryhnocro Ropmuhema cupomannmjnx cnojeBa, RojH twHe amp° rpm 
gen:tin-lure CBHX 1103HaTIIX aannxa yrna Ha 3eMJ1,11. 

10) EraorepmHa peaRgHja oRcHgagHje yrn,ewnca go CO 2 ,r'euraBa ce y nonaHma scHBor opra-
HHama, y Roja yrmeHmc gocnesa y sHay opraHcRux marepHja acHmanoBaHHx H3 XpaHe. 3a ,wicalse 
HeonxogaH xneeoHm: ynam y goBegHjH oprann3aM Rpoa 
nnyha, 111011 TaHHH (0,004 Acm), BJIBHCHII 3HBOBH, 
orpomme genoRynHe nospumHe (go 90 As 2) gouyinTajy 
as OH npogpe y cHcrem Rpsmix cygorta, 'comma cy 	lacAvOaibire 	 as 
npomaHa nnyha. OBge xHceoHHR crBapa Henocrojano 
xemHeRo jeambeise ca ems:el:Om opraHcRom mare- 	71 j1 flpswaroe 
prijom — xemorno6HHom — Rojo ce Human 	 Mole 
y gpseHHm Rpswim apmwma H y Tal4BOM o6nHRy pa3- 
HOCI4 ce gpBenom aprepcRom xpirsy no THHHHma Tetra. 
Y °Emma ce Rneeown: ormsla oa xemorno6HHa H OHCH-
name opraHeRe marepnje xpaHe, Hp" memy ,no6Hjem4 
yrusew(HoRcHg genHmwmo rpagH Henocrojano jean- Cu. 216. CxeMa nogaemHe raexcluma-
%else ca xemorno6HHom, a genHmwmo ce npocro pa-
emapa, Hoene mra ra, issm<ynatwjom, unarm seHma 
ups noHoBo oasogH y nnyha, rje ce CO2  Hagsaja 
H3 opraffilama. 

Yonurre yaeB, npogec allcalha mowe ce cxemaracn npercrawns Ha oBaj Haulm (Xem 
Xemorno6BH) 

Xem + 02  = XeM. 02  (nnyha: ygmaise) 
Xem • 02  C (03 xpaHe) = Xem • CO 2  (numa) 
Xem • CO2  = Xem CO2  T (nnyha: Haancalse) 

Ha raj Haximi xemorno6HH ce•nonama y npogecy amealsa Rao Raransaarop. npH moneRyncicoj 
resunm og 68000, merona tiecrnua ca,apnm 4 aroma Fe, oa Rojxx cBarcH mouce as nonce jenau monenyn 02 . 

11) Baanyx xojH ygnmemo canpno4 npn6Junnno 21% mweonana (no aanpehuom) H 0,03% CO2, a oHaj uojH Haamnemo — 16%miceownm H 4% CO2 . 3a 24 macs monex naninne ono 0,5 ma 

Ca. 215. HnaMeH 
EyHaeHose 

gHje yrm,a 
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ymeHgHoRcHga. La ce He 60 HOIIIIMHH3 oBora y Ba3gyxy npocropHja 3a craHoBaibe none= 
mule og 0,1%, Heonxornio je ga ce oBe nposerpaBajy, yBogehm Ha cal. °Ho 20 .41 9  cseocer Ba3gyxa 
no OCO6H H 0,13130,3ehli ogroBapajyhy x0iu3uxHy „noRBapeHor". 06HqHo ce masa BeHTHnagHja 
ocrBapyje npHpoginim nyTem xpo3 nyRonme, nope 3HgoBa, a H nyTem „npoBerpaBalba". Y APY-
unzeimm nporropHjama, ota6pwlleam pagHoHEnama HTg. ynoTpe6a,aBa ce Bearraxma Ben-
THnanaja. 

12) Bennauxa BeHTHnalmja nocraje Hapmnrro Heonxogna xaga ce y Ba3gyxy cpa6pmnutx 
pagHoHHna mory HaromunaTH no goBexa uireTHe nape H racom, HanpHmep, yribeHmcooRcHg. 
OBaj rac pearyje c xemorno6HHom xpBH aHanorHo RHceoHHxy, crBapajyhn npm TOM 3113THO no-
arojaHHje jegmbeme (XeM • CO). 3axnarbyjyhm Tome, =laic H npH manHm RoHneHTpanHjama CO 
y Baaayxy, 3HaTaH geo xemorno6HHa Be3yje ce c IbHM H npecTaje ;la plecrByje y npeHocy Ruce- 

Orneg je noRa3ao Aa Beh npn HORIIMHHH og 0,1% CO no 3anpemnHH y Ba3gyxy, Tj. npH 
ogHocy CO npema anceoHHRy xao 1: 200, xemorn06HH Be3yje nogjegHax e Ro.nnqHHe 
o6a rata. Ha Taj Ha'IHH npH ynHcalby yr313CHMOHOKCH3OM 3aTpoBaHor Ba3gyxa cmpT og yryinH-
Hama mooce HacTynHTH 6e3 o63Hpa Ha smilax xxceoHnRa. Ycneg peBepcHBHocTH peaRnHje cje-
gmbaBatba xemorno6Hua, Kano C RHceoHnRom Taxo H c yrmenmonoxcHgom, youcaffie cHeocer 
Baanyxa (john 6whe — MHCT01-  HFICeOHHIC3), og crpaHe oTpoBaHor, BogH Ra o6paTHom H3gBajaiby 
CO xpo3 nnyha H nocTeneHoj sameHH Ruceonnica, IuTO ce HcnonsaBa y o3gpaamemy nocTpaganor. 

13) Kao IIITO ce 	H3 rnasHor TexcTa, Hajnaonmja ynora npH cTBaparby Hacine apt - 
nHcyje ce ocTannma HajnpocTHjmx opramnama. 3a RapaxTepHrancy HenepoBaToe 6p -
3HHe HAtxoBor pa3momaBatha gOBOILMO je gaTH jegall npHMep. 3e.nexa gHjaTomejcRa anra, nog 
najnorogHnntm ycnosHma, y cTathy je ga 3a mecen nana ga 2 • 10' 9  ToHa maTepuje, Tj. macy jeg-
Haxy Temanni nenor nospnamcnor cnoja 3emnsime xope y ge6n,HHH og 16 KM. Maga je y crnapH 
6p3HHa pa3mHoo(aBana HajnpocTlljux opramnama cTporo orpaHHgena peaninim yc.nosnma cpe-
gime (RonHtmHom parrHopnAnmx raCOBa, eneneHaTa xpaHe HT).), °Ha je Imam Beoma Remota. 

,Itaxamom Haum °Realm H mopa cagpoce orpomHe RonHrunie oBaxmix HajnpocTi4jHx op-
raHH3aMa, y rOpH,HM cnojenHma Boge go gyanre 0,3 OHO 200 M (T3B. MI3HHT0H) H y cacBgm go-
maim cnojemma He Bpno gy60xxx mecTa (T3B. 6enroc). HenoRynHa nocrojeha maca, nano nnaux-
ToHa TaRo H 6exToca, neon ce Ha 10 11  TO113, IIITO npeTcraarba Huai< camo 1% og 11,13X0BOr ro-
)Huni,er npnpaurraja. Cnywehm Ha xpajy xpajeBa Rao rnaBHa xpaHa claim BHHIHM mopcxxm 
oprami3mHma, nnaHRTox H 6eHToc jegBa ;la ce gory HaromkinaBaTH caga y o6nHxy cBon4x ocTa-
Taxa. gpywnije cy 6nne npHnince y mHoynxm enoxama, xaga cy ycnoBH 3a pa3BHjaffie 
oajnpocrHjm opraHH3arvta 6HnH norortHHn4 H Raga je noTpoinaqa nnaoRToHa I4 6exToca 6E30 

3113THO 

HHje Hcamplexa OH moryhHocT ga je y nojegitnnim cnygajeBlima Hal= nocTana Og ocTa-
Taxa BHCOHO opraHmonaHnx ACHBOTHIba (pH6a HT).), xoje cy macosHo yrifityne ycneg pa3m4x 
y3poxa. Taw), ornegnma je 6Hno HenocpegHo goxa3aHo, ga, npH 3arpeBao,y H<HBOTHIbCHHX 

macTH 6e3 npncryna Ba3)243rxa go BHcoRxx TeMneparypa 14 no Benvumm npHTHcoom, og me no-
cTajy npon3Bogn Beoma CRIVIHM no CBOJHM oco6HHama o6Htmoj H&j:1TH. HocTojH TaTioe H mei:m-

une no Rome je Ha4Yra nocTana He og HU4BOTHIlaCHHX, Bell Og 6HUAIIIX opraHmama nnHTRax ge-
nona paHHjnx mopa. Hpema HeRnm noganHma ynory xaTanHaaTopa y npouecy cTnapaiba HatlaTe 
morna je ga Hrpa rnvnia. 

14) OCHM oaBegene „opraHcxe" TeopHje o nopeRny HacbTe, lc* je caga cxopo onurre 
npH3HaTa, nocToje join gBe: „RocmHxixa" H „mHHepanHa". IIpema npnoj, HacIna je nocTana HoH-
gemannjom yrshoBogolunca RojH cy ce Hanamm y npBoarrHoj 3emn,HHoj aTmocotepH. OBa Teo-
pnja je Bp.no mano BepooaTHa n ganac HanyurreHa. IIpema „mtiepanHoj" TeopnjH, Rojy Cy y cBoje 
Bpeme nocraBH.nx MeHgen,ejen, Moacan H HH3 Upyrklx no3HaTnx Haygokixa, Hadrra je crsopexa 
ycneg gejcTsa Hoge, Roja je npogpna y ynyTpaanbocT 3em.rbe, Ha ycHjane Rap6Hge meTaHa. OBa 
TeopHja cama no ce6n HHje HenepoBaTua, ant" 6pHoommo nporiaBaH=e cacTaBa H cBojcTaBa Hacjyre 
roBopH lipOTHB 

15) 06wom ycnoBH Hana3Hurra HacITre roBope, y RopHcT „opraHcRe" Teopuje. Hana3muTa 
HacIne cpeliy ce y cegHmeHTHHm cTexama paanwinTe cTapocm. Kao IIITO ce BHgn H3 ca. 217, aRy-
mynanHja HactoTe (upHH cnojesH) pacnopebeHa je Hcnog xynona rnmioskiTHx cnojeBa Han npyrnx 
creHa la* He nponynaajy rac. H3Hag Ha(bre o6Hquo ce Hana3H T3B. „HacjaTHH:` rac, HCII0):( ibe — 
cnoj necoa 3acHhen cnaHom Bogom. 

CHpoBa Hacbra je y Born Hepacrsopaama, 3ejnobarra, mpRa HnH npHa Tetmocr, 3enex-
RacTor oTcjaja H cnewolantme Teonnie 0,75 go 0,95. Ilpema enemeHTapHom xemucxom carraBy, 
Hacjyra cagpon4 83-87% yribeHHRa, 11-14% Bogomma H mane Ronntame a3oTa, xHceomoca, 
cymnopa (no Heim nyT n cboccbopa). Kao IUTO noRa3yjy sell HaBegem4 no,nanil enemeirrapHe aHa-
nine, Hacbra ce carrojH yrnaBHom H3 cmeme pa3nwarrilx ymoBogoxxxa. Y HeRHm Bprrama npe-
osnabyjy gnaHoBH xomonorHor pega meTaxa, y gpyrnm s  wounmini yrrboBogomign. 

Ha4Ta je H3BpcHo ropHBo: 1 Re gaje npn caropeBan,y oRo 11000 lawn tonnore. cropaR-

nHoHom gerninanHjom go6Hja ce y padomepHjama Had:me HH3 33 Tooling neoma BaHCHIUE npo- 

LL 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



368 	 X. lieulepttus tpytla fteptioom =Tama 

H3BOM: HCTpOJICT21), 6CH31111 3  .11H11)0HH, rieTpwleym 32 OCBCT,IbeHae, pa3M1111111 yma 32 nogAta. 
aname, Ba3e.17HH, napadmm x Helm xpyrx. CBH OBH npox3som1 cy cmeme paanallimm yrmoso- 
AOHIIKa, oR .112K0 HalapJbHBHIC (y lieTponelpy) go tmpcTxx nog 06H4HHM yCJIOBHM2 (y napalm- 

Hy). 1-1aclymm rac CaCTOjH cc yrilal3HOM OA racomirmx ytlb0130/AOHIMa 
H mom ce acxopHmHTH icao ropitso, a H 32 go6Hjathe phantrarrim 
ripommoga (Hogomica itnicoxona, cliopmangemtga, T.A.) KaTILIIFITHY7 
KHM nyTeM. Bogs HaeInumix Hanamurra gem° cagpmat mime KORH-
111111e joaa ff 6poMa, H CJIVICH Ka0 lismpcHa otpomma sa &Amos° 
Ao6Hjam,e. 

16) Orpomm pamoj npHmeHe moTopa ca yurpasenNum caroPeBa-
mem, urro je ycnombeno Hanpantep, 3HaTHO BehnM me4mgmjeirrom 
RopHCHor ziejcrsa (go 40%) y noPehemy ca napmtm MaMHHAUda (o6Htnio 
He mime og 20%), npoyapomosao je orpoMan nopacT nowomme instre 
H npoimmoga theHe npepage. Y }Tunny cox 1860 go 1940'romme — 

z?i. 
 

TO/ARLIIMS cserma npoxarioxlisa Halm nopacna je og 67000 TOEla AO 
UpH6.1IFINKHO 300 MILM10111 TOMS, Tj. UpH6JITICHO 4500 lira. 

Cm. 217. Cxema 113- 
17) 3a gpmcame mpomanme HactoTom (a H m Om= CCCP yAa- 

Hopmun Hadne 	more og Hacl)mmx Hanammura• aJnl 6oraTe yribeHolcomma), Baptism= 
matiaj mma mengs go6Hjataa Tetunix yr.Tboxogomma H3 maraeHor yrma 
no Beprnycy (1913 r.). Meroga (T38. 6eprzimmanaja) cacroju ce y ximpH-

paH,y yrn,a gejcmom .  sozzomima Ha 450-500°C nog Heninum npHimmom (200 atii). Og Tame 
yrma mom ce Ha Tai HavnB AO6HTH 600-650 Kr paamme nporimoga cimsvnnx Ha4,TH, Koji no 
cHojum cmojomma He onTynajy og mine Kojx ce go6Hjajy og npxpogHe Racine. 

18) 3Hame paamepe goal= je y nocnembe mpeme RaTaMmunca c H H T e 3. a 6eHaHHa 
H3 BckaeHora raca• Kao II0.11a3Ha cmposma npH TOM WITSCH mom CO H H2 (ca 3FIFITHHM imuncom 
BOAOHHICa). Ilpoziec cHHTese 113BOAH ce nog o6winimm npllmacom Ha TemllepaTypH OA ono 200°  
y npHcycrmy maTainnaTopa .(Ha nnomyhily pacripmem meram rpyrie rso)Kba Fe, Co, Ni)..11o6H-
joia cmema Tonmx yrmosogomnia no oco6miarsta je 6nmcma o6Htmom 6013my H Hcxopimihma 
CC Ka0 MOTOpHO TOpHBO. 

19) lipx OLIeHH KBa/MteTli MOTOpHOT ropnna Beam( smatiaj Hma fberoB OK T a H C K 
6 p o j. OH ogpebyje polemist papa moTopa ca AaTHAI ropimom. 

Pan moTopa ca yHyrpiunimm caropemamem sacmma ce Ha Hcxopiniultasawy eHeprEje . 
 nepHommmx emcnnomja cmeme napa caropmme maTepHje c Haagymom. One occruromje gems-

Hajy ce y menmigpitma maropa rge ce racHa c.meina, Home npeTicomie momnpecHje nomohy icmma, 
nam enexTplumom Hapmgom. YKOJIHKO je jam momupecHja cmeme upe excnnomje, Fromm 
je meha cHara mojy pa3sHja moTop. Ann, npaxmlmo, momnpecHja ce moan orrimpirm canto go 
mssec:He rpaHme, nom= 6H npH gazaoj icomnpecHM Hacrana geToHaimja racHe cmeme, Tj. mecum-
suja ca seoma mono OM 6p3miom pacnagmaa. ,IorryurreHH creneH momnpecHje sa gaTo ropHso 
bicapaicTepHcaH je meromm oirraHmum 6pojem. YKOJIHKO je off Heim yrommo jaw mome 6HTH 
momnpxmosaHa racHa cmema ripe oxcrznomje H nposta Tome yrommo je 6oJbn xsannTeT gaTor 
moTopHor ropmia. 

IlpH cacTammailay mane aa oicraimme 6pojene, 6poj 100 ce npimitcyje misooirrmy c top-
mynom (CH3)3C • CH2  • CH(CH3)2  (tmje nape nomenzaHe c sampeom geToHyjy canto npm Hpno 
smcomom meneHy momnpecmje) H 6poj 0 — Hopmiumom xeirrally, mojH y o6Mmy nape spa° naxo 
zreToHyje. Memamem o6a yrnsomogomllma y oripebeHmm ognomma go6Hjajy ce TeHtiocm xoje 
ogrosapajy Harepmegmjapmm Tatmama mane H c icojnsia ce excneplimeHranHo ynopehyjy 
moTopma ropmaa. 

Benzituma oxTaHcmor 6poja Tomor ropma Heoma 3aBFIC.H oa cacrazia n crpymType jegx-lbeasa moja plan y Heron cammt. CampememH asHmiciat moTopH tyoure ropmeo ca OHTSHCICHM 
6pojem 100 x mime, ao 0611x1M1 6eH3HHCKFI petxo npenaae 70. Y Be3H ca OBHM, Heoma ce paa-
sitja HHAympmcma cmirresa nojegimme mcomoomraHomix yrmomogomma, mojit mory ga ce 3 7no-
Tpe6e 6Hno xao camomamo ropHso, 6Hno xao xomaTax o6xtumm 6eH3Hay. Y Hem C THAI, pages nomehansa gonyurremix creneHa momnpeolje, 6eHamily Immo AollaiY mane xamtume.(oxo 0,3%) 
anTHAeToHaTo p.a. HajnomanjH og Ham je TeTpaemnonomo — Pb(C2H8)4• 

20) XpaHa noTpe6Ha tiosexy worm ce yrnaimom y Asa npamta: 
a) Ha cnapaii,e }um o6Homy Timm H peryinicazae HameHe maTepHje, 
6) Ha pag mojit Hpum opraintaam H Ha oripmeamarbe Torus:in Tana. 
3a ripsH npasan rnasm anamj HMajy 6enimmerante H pasmunrre.maTepHje, le* cy ma-

parcTepHcaHe MaJIOM ICOMMIMOM y imam („BHTaMHHH", mmepaime CO.= II CA.). cl>ymamjy 
„ropHisa" y oprammmy spme yrnamHom macTH H y r n, e H n x Hapax H. 

IlpH of eHH SpalUBFIBRX oco6mia 6Hno ROT npoxaBoxa Tpe6a yam y o63up o6a nomenYTa 
cisawropa x H.xxoB sHamj 3a oprammam. °CHM Tora, xeonxoxxo je HMaTH Ha ymy, as  ce mtjexan 
og xpaHammx.npoosoga He aciarmnyje nornyHo. Yoniurre ymemmH, vortex 6ome Haim xpaanome . 

 maTepHje mamommicxor nopexna Hero 6inaHor. npii6mmaioj orieHH Tonncere, moja ce gaje 
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§ 3. Kpyxceme yelbeituxa 
	

369 

oprammy, momemo npocemio pagyHaTH ga emirs rpam 6enaHmerume 11J1H yrmeala xagpara 
gaje 4 !man, CBaKH rpam MaCTH 9 lawn. XpaxdbnBa spegHocr IMMIX npolosoga HcxpaHe ca 
rnegHtuTa Tonnare, Roja ce pa33Hja IIPH Hancosom caropenalby y opraHH3my, Xrra  je y Ta6i1lnw. 
lbeHH 6pojean kimajy, pa3yme ce, xapairrep npoceinmx spe,gHocrli. 

lip0H3BOA 

lipouenTHH cacras 
100 ep Aajy 

KKall Bona Benawre- 
BHHe MacTH Yrn,e104 

xnapaTH 
Hecsap. 
OCTaTaK 

Beni xne6 	  33,7 5,5 0,4 56,6 3,8 253 
Pa0ceHH xne6 39,7 4,7 0,6 47,9 7,1 220 
ronebma 	  65,4 19,7 13,8 0,0 1,1 223 
PH6a (=pax) 	 79,6 17,9 0,5 0,0 2,0 91 
M.nexo 	  87,3 3,2 3,5 4,8 1,2 67 
Macnag 	  13,4 0,7 81,2 0,5 4,2 761 
Cnaxxxa (cronbcxa) 0,7 0,2 95,1 0,0 4,0 885 
CHp. 	  34,7 22,3 29,5 5,0 8,5 403 
r1Hp0Haq 	  13,7 0,6 0,0 82,6 3,1 333 
Ilacyn. (606) 	 13,5 25,3 1,7 28,3 11,2 318 
Kpomnap 	  74,9 1,5 0,1 20,0 3,5 88 
Ja6yxa 	  84,4 0,3 0,0 12,6 2,7 25 

Konwnnia exeprnje xojy gosemjn opraHH3am goal* Ha pallyu xpaHe seoma aasncH oA 
}came, spere paga, Te0a4He Tena, nova, crapocru CacsHm rpy6o oppebeHa, }nem spell-
HocT H3HOCH 3000 local: 3a 24 macona. Carnergunra 6o.rbe npepage oA crpaHe opraHH3ma, npoce=z-
HH guenum o6pox genHcxon,Ho 6x Tpe6ano pacnogennTH Ha ofiaj HanHH: 100 zp 6enaHmesma, 
60 zp macrx n 500 zp yrzbemix xHgpaTa. MaCTH H yribego xmgpaTH mory ce 6e3 yu.rrp6a gem-
NUVIHO 3amemnBaTH jegall gpyr0m. HanpomB, 6enaHmesHHe ce y aHaTHoj mepH He ?dory 3ame-
HHTH macruma HnH ymeinam =mamma, jep je H,Hxosa ocHorma ynora 6HTHo ,gpyroulja. 

3a npasHnawpag opriamma spno je sa0mo YHTM y lb goson,He xonwunie mmeplunnix 
CORK H BIlTaMHHa. Ilpse yna3e y CaCTaB cxopo CBHX spera npoH3Boga Hcxpame, a OCHM TOTa Ae-

J111/41111H0 ce yHoce xao aogaTax (comerbe xpaHe). BHTamInn4 cy oprancxe maTepHje, xoje ce y po3Hoj 
xpami Hana3e y paaranixram KOJI1411111111Ma. rlpH HeA0B0JbHOM yHouremy BHTaMMHa y opraHH3am 
nopemehyje ce H3mena maTepHja H Hacrajy paaninnrra o60abe1ba. 

143y3eTHO XpallJblIBy spegHocr HMa nom°. Ca rnergnuTa online xanopipme mohm PI 

crpyirrype cacrasa xpane 1 =Tap mama 3aMelbyje 6 jaja. Mnexo je cxopo jernuall npomsog 
xojH jegHonpemeHo ca penal cse HHTaMHHe H ounlepanHe co= Heonxo,gHe opramomy. Hapolurro 
ce noseharia XpaHJbHBa HpegHocr zanexa npH 61ubHoj aHjeTH. 

Pam! o6e36ebelba go6por saperba xpaue Heon/cogHo je ga °Ha 6yge pa3HospcHa, a Tam 
HCTO H 3TOTOBJbeHa C pa3J111qHTHM 3a1111111iMa H MHpHIJIJIABHM maTepHjama, xoje 03a3HHajy II0BC-

haHO nyqeme coxosa. BHTHa je 11HlbeHHIT3 Aa CBILKH 110Be8ill °pram HMa csoj IcapairrepHcnnuai 
pemalm HcxpaHe. Taxo, mo3ax 3a HopmanaH paj 3axTesa nperemulo urehep, CMC3HIla rxxxoreu 
(mamonnboal cxpo6) wrg. YonmTe ce mo0ce pehH Aa xpaHa Aaje MaKCIIMaJIHH RopncraH erbexT 
camo y cayilajesHma axo je paaHospcHa no cacrasy H yxycHo cripemmeHa. 

21) IlocreneHo cmaibmsrabe yrmenmca y aTmoccpepH, xoje Tpaje seh mHoro mnomoHa ro-
glum, Aoseno je game ga aTmoccpepa cam y csojHm HajmnxHm cnojesHma cagp0cH npoceinto 
camo oxo 0,03% CO, no 3anpemHHH. Ilonrro yrmeHglioxcHg (H BogeHa napa) nponylura Ma 3e 
auby Tonnonre 3pame cpula, a o6pamo, y seamoj MepH 3agpmarsa Tonnomo apagelbe 3eMJbe, 
TO je cram's:tube xonHqHHe CO, y aTmoaloepH je)aH op, y3poxa npomeHe mime 3emnanle noBp-
mime. 1/13pagyHaTo 4e ga he ce, xaA CO, 6yge noTnyao H11111e3a0 H3 aTmoccbepe, cpegiba Temne-
parypa 3eMJbe CHH3H'fH y nopebelby ca caxamnbom 3a 21° . Hanpurna, Km 6H ce ygsojmna 
mum CO2, oHa 6H ce nosticHna sa 4° . Homo je y MHHyJIHM reonounailo enoxama aTmocrbepa 
3agpmasana mime ymeHgxoxcHga (H HogeHe nape), cpergba TeMnepaTypa 3eMJbe Una je 
3HaTHO amnia Hero gattac 15 °). 

Pa3nH=orro noHainalbe monexyna CO, xojH ce Hana3H y aTmocckepa, npema Tonnomom 
3pamemsy cyinla H =rube, ycnoszeHo je pa3nm8HoLuhy camor 3pamerba. IlpocevHo, Ha wino 
mopcxe noMpumue Ao 3eMJbe gonxpe oxo 75% OA one xonintHHe cylnieHe eHeprHje Koja 6x ce 
go6una npH oTcycrsy aTmocitepe. 0,r; 3panen.a Koje.,gonape AO 3ehiThkIlle nospnnme 3HaTBO 

MalbH geo ce oj6oja (mope, HanpHmep, og6Hja 10%, Homo - og 3 go 25%, a camo cuer or(6xja 
50-70%), ;lox ce HajsehH geo ancop6yje. J:11ox rnasHH geo exeprHje xojy cyHile Hume 3CMJI2H110j 

nospinHHH npkinaga 3paioMa Tanacmmx gymania 0,5-1p, game je, o6parso, 3pagese mouse 
maptucrepxcaHo TanacHwo gymnulama og oxo 15p.. Cueinuinnnia aucopnunja ynpaso as= Ta-
naca o1 cTpaHe monexyna CO,-- 3aBHCII OA IblIXOBe cwyaType. 

24 Omura =Julia 
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370 	 X. Ileleptiso epyfia ileptioouor cuariema 

CnlluHO aTmoattepcxom yrybeHAHoltatztY (H HoAeHoj nape) aejcwyje x o6almo Cra 
IIpH TOMB OHO He camo Aa ancop6yje TonnoTHo.3paqeffie 3ehme !Rh Haanyje npusexum cnoj 
aTmoccbepe. Time ce nocrunce moryknocT na ce 6e3 npilmeHe Heurraqxor 3arpessuba y =Kamm 
6alurama H minim nejama onmaria 3HarHo mina remneparypa Hero y oKaaHoM Ba • yxy. Joni 6oibe pe3yrrare y TOM norneny najy, H3rnena, npornunie image o,a menu Ixenynoae •  Tpa+ceu,e 
maTepHje H marepHjana Roil! 6H ce onninconanH Hpno paanwurrHm noHarnamem npema ancop6o-
Emmy cyngesor H 3eMmImor 3pagerba, jean jenan on. HaAu= Hayqllo-rexinmarx 3anarana, 
jep 6H TO , omoryhHno na ce mancHmanno HCROpHCTH cyirtleBa eHeprxja H na ce pagHonaairo pewit 
mHraH 11143 Hpo6nema y nrampeAH (pacHopeH xy.yrrypumx 6Hrbana no naHmarcxHin nojacHma, 6oJbe 
3arpeambe npocropHja y xnanHilm 3eMJbaMa H xnabekbe y TOIIJTMM, }rm.)• 

22) flenoxynna Konlitnma yrnseHma 3ehlJbHHe Hope (cue •rpH c(Pepe) H3HOCH, Harnena, ono 1 • 1017  roHa, npH enemy je Behr.' lberos neo pacejan myna y npRpon,H, na je 36or Ton ream 

Hana3Hu rra yrmeHnna Konwn4Ha 
C (T) 

ATmoccimpa 	 2 • 10 12  
°Real 	  1 	. 1014 
Wima marepHja 	 1 	• 1014  
KameHH yr.rberni 	 2 • 10's 
KpetubaHH 	 3 • 1016 

§ 4. Cunnumjym.•  — Haj6nima aHanorHja yrmenHxa — cHnHnHjym —
no pacnpocrpameHocrH y npriponx TpehH je enemeHT no perry riocne ta4ceonHxa 
H Bonomixa): Ha lb nona3H 16,7% or( yxynHor 6poja aToma 3eMJbHHe Rope. Axo 
ce yr.rbeHHR monce cmarpaTH Rao rnaBHH enemeHT genoxynHor opraHmor >KHBoTa, 
mina cHaHruljym Hrpa CJIHT4Hy ynory y or(Hocy Ha qapery 3em.mHy Ropy, nourro 
ce rnaBHH ,geo Merle mace cacrojH 4I3 cHnHxaTHHx crena, xoje cy mune Kim maibe 
cnomeHe cmeine jeninbeiba cH.nugHjyma c xxceommom H IIH3OM Hpyrtnc cHemeHara.• 
Bpno nem ce Ha. a3H H cno6onHH cHnugHjym HoxcHn (Si0 2), yrnas-
Hom y raw o6HqHor necxa. 1,2  

1.1pHpornm SiO2  cnynm xao HOJIa3HH maTepHjam 3a no6Hjame CBHX OCTaJIUX 
cHniumjymonnx jernmema. Y efiemeurapHom cramy cHnkunijym ce monce H3ABO-
jHTH pegykawjom Si02  Ha BHCOKOj TemnepaTypH nomohy merana Ka0 INTO cy Mg Hall Al, a II yr.rbemncom. Peaxnnja c marHe3Hjymom nomme Beh npH npocrom ca-
ropesamy cmeme TaHaHo criparnemx maTepHja H Teqe no CXeMII: 

Si02  2Mg = 2MgO + Si + 89 IcKaA. 

Aa 6H ce OCJI060a,H0 on MgO H 'mum Si02  npoH3Ho1; peaxgHje ce HaxHar(Ho 
TpeTHpa COHOM H (1)JIyopoBoAoHHTmom KHCCJIHHOM: 

Oco6HHe clunn(Hjyma jam) 3anHce on Hentitame iseronHx mecTin(a. Pe):jyx-
nHjom Si02  nomohy marHe3Hjyma 1;o6mjemi amop(j)HH cHniumjym je CHB npax. 
IlpexpucTanucauamem I43 Hexax pacronmemx men.= (HanpHmep Zn) monce ce cH-
aHnHjym no6HTH y BHMT CHBHX, TIBpCTI4X, anH nom xpnix RpHcrana, meg. 
2,4. Quannijym ce Tont! Ha 1415°, a xibyqa Ha 2360 0 . 3,4  

KpucranHH' cHnugujym je maTepHja xemHcxH nocra HHepTHa, ;lox je . amop-4)HH, 3HaTI10 peaRTHHHHjx. Ouaj pearyje c 4nyopoM seh II0r4 06HTIMIM ycnomma, 
a c xxceoHHxont, xnopom, 6pomom H cyMnopoM — Ha 400-600° . Ha Heoma BlICO-Rnm TemnepaTypama cHnHnHjym monce HenocpenHo na.ce jenHHH ca a3OTOM H yrn)e-
HHKOM. OH ce naxo pacrHapa y mHorHin pacronThemix mei-anima, npH qemy y 
HexHm cnyqajeHlima (Zn, Al, Sn, Pb, Au, Ag, ca Hama xemgcm He-pea- 

canpna4 galiac canto He3HaraH geo oHe pe3epHe CO„ 
lc* je npso6HrHo nocrojana y moj• ITpHporma nonyna oBmc 3aimxa HeinaHa ce canto genwr-Houthy HynnaHa. 

max H npH6Juunno onpenirrH nojenHae ofinuxe 
melba. Ilona= o npH6niunHom pacnopeny hiakbe.r Rena 
H3HeTH cy y ra6rnnut (no B. H. BepHancicom). Bet 113 
°BMX CaCBHM Henanrymix 6pojesa BRAM ce ROARK° cy 
orpomue mace osor enemeHra y Tony 'berme 3eMalb-
cne HcropHje 6Hne HmeneHe 143 xprnelba ycnen 
crHapaiba xametnix y•meHa H xpexubaxa. Crnapna 
ROJIHMHH3 yrJbenHica H3HylieHa H3 npno6HrHe 3TMO-
aliepe mopa 6H•rti ganeno Beha, noun° ce Henpum 
,rgeo n.erormx pacymx jecunbena crHopHo Hecpubinho 
Ha pagyH yrmeHnnoncHna. Ha raj HaVHHa, armoccpepa 
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ryje, gm( ce y gpyriim cnytiajemima (Mg, Ca, Cu, Fe, Pt, Bi, HTu.) crBapajy 
xemucxa jeginbeffia H3meby 'sera H meTaua (Hanpmmep, Mg 2 Si), Hamana cgAu-
yuduma. 5  

KncenHHe He Aejc-rsyjy Ha caminijym no o6Huumm yowl:alma (ca 
H3y3encom cmeine HF HNO3). A n Ica n H j e ra npeHoge y coati caniumjy-
mose luice.mHe (H2 SiO3) H3gBajajyhli BOAOHHK no jemaxiHHH, Hanplimep: 

Si + 2KOH + H2O = K2 SiO3  2H2 

 Oaa peatuilija ce ogarpasa gal( H ca caa6Hm 6a3ama.6,7  
HajxapaxTepHcrwmilje H HajnocrojaHHje jegmbeibe ounigHjyma je iteros 

dzioxcua (Si02), ROjH nocTaje H3 enemeHaTa, C BpJI0 .BeIIKKHM H3gBajaibem 
TOIMOTe: 

Si 02  = 5102  + 203 KKaA. 

To je 6e36ojHa, 1n3pera maTepHja, xoja ce Tom TeK Ha 1713° . 
CJI060,IIHR CH.TIHIAHjyMAHOKCHJA (upywnije — xpemeH, aHxaripag CHJIHIIH-

jymose xHcenHHe) Hanami ce yrnamiom y o6nHxy mHHepana KHapu a. He'mcr 
KBapu y migy o6Htnior necxa je jegaH 0,13( nnamulx npoH3Hoga pacnagaiba creHa 
y Hcro pee jegaH OA HajBaHCHHjEx rpabeHHHciaix maTepHjana, Tinja cHeTcica 
npoH3Hog1ba H3HOCH OKO 300 MHJIHOHa TOHa rogHunbe. Ha Aeo cno6oglior CHJIH-
gHjyrutlioRama riona3H npii6nimulo 12% =name gene 3emaanie mope. MHOrO 
Bede HoulitniHe Si02  (oxo 43% Te)ame 3emn3HHe Rope) xemHciai cy Be3aHe xao 
cacraHHH geo paamturnix creHa. Yonurre ,y3eH, npeMa Tome, 3emaama xopa ce 
BHLUe 0,Z1 HaTIOBHHe CaCTOjH Og CHJIHITAyMP1,110KCHM. 8-16  

Y BO= ce cHninuijymgHoxcau npaRTHImo He pacTimpa. licro TaK0 Ha H, 
He gejcrHyjy HH micemme, H3y3eH HF, xoja pearyje no cicemm: 

Si02  4HF = SiF4  2H20 

AmanHje nocreneHo npeHoge Si0 2  y pacrHop, rpagehil ogroisapajyhe cam CHJIH- 
glijymose xHcentme (Ha3BaHe cHnHxaTH/a a) no peaugHjH 	Hanplimep: 

Si02  + 2NaOH = Na2SiO3  + H2O 

BeoMa HcHnbeini CHJIIMxjym,rioHaul 6p3o ce pacrHapa npH arhyuguiby y pacruo-
piim', auxamja, anti ce o6iit1io pealanija ,1106Hjalba COJIH CHJIHLWjyMOBe luicentiHe 
H3B0gH nyTe• cTana ib a Si02  ca auxamjama HJIIn of roHdpajyhiim Rap6oHa-
THma, H3 KOjHX ce Ha BHCOKOj TemnepaTypm ocno64a CO2 , HanpHmeP, no cxemH: 

Si02  Na2CO3 = Na2 SiO3  + CO2  
Pealumja ce, npema Tome, CBOgli Ha ocno6abaibe ymeHe xmcenaHe CHJIHIAHjyMO-
Bom xiicennHom. 

Cam cauHuHjymoHe xHcesuffle (Hanptimep, npHpogim crunixaTH) no nparui-
ny cy 6e36ojHe, Teinxo TOIIJIMBe H IIpaKTWIHO HepacTsopmHse y BOX(H. Y BpJI0 
Manx 6poj pacrHopudisitx cnaga Na 2 SiO 3 . Y npaxcH, osa ce co gecro Ha3HHa 
„pac-rHopmim craauom", a ibeHH HogeHH pacrHopH „Hogemim cTasyzm". 17-20 

nOIIITO je cHamiHjymosa xHceninia HalaHpertHo cna6a, pacrHop „HogeHor 
cTaxna" noxa3yje ycneg xligponme jaxo amainly peaianijy, a ciunixaTH cna6int 
6a3a y pacTHopy cy npaxTipiHo noTnyHo XH,LtpOJIH3OBaHM. 143 HcTor pa3JI0Ta CKJIH-
gHjymosa xHcemnia ce naxo H3gBaja H3 pacrimpa cHojiix COJIH uejcrHom gpyrilx. 
ifficentuia (na H yribeHe). 

Ham y pacTHopy yribeHa xHceiuma H3gBaja calunuijymoily mice-
rattly 113 ibemix Conn, n p H xc a p e Ib y ce, Imo urro je Beh painije noxa3aHo, 

24• 
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372 
	 X. thilepti4a zfryfiailepuoomoz mama 

gonna o6panm npogec. npmf npanag yegonmen je malbom jammom (=milord 
AlicollnjalMje) ounumjymone roicemme, Apyra — ibenom mankm kicnapmn- 
noinhy npH 3arpesmy. IIOUiTO ce 11x3 puicenma no cHojoj penaTHHHoj Harapnx- 
BoCrx mom *HO pamixoHaTH on Hwaa Ha= THX xHcentnia nop0aHnx no ja- 

tinHil l  npangg pealamje nagBajaaa y pacnopy c jeHe mane, x flpH wapesy, 
c npyre — mory 6HTx, Taxobe, BeoMa pawnonrrH, xao urro ce TO BKHH H3 npm-
noxceHe cxeme 	Rao nplumep: 

H3,I(Baj Ube y pacrsopy 

HC1 H2SO4 H3PO4 H2 S iO3 

mxtBajalbe npm ampMby 

Cno6onHa curnalujyAto6a Kucenuua npalcrHtmo je HepacrHopHa y Boni! (y 
o6nancy npaHor pacTBopa). MebyTHm, oHa naxo rpang xonoHnHe. pacrHope 

3aTo ce o6wnzo TanoacH canto nenHmHtnio. Tanor Hma mrnen 6e36ojHe nincrHjacre 
mace, npH qemy 'heron• cacTaH He onrompa jennocrasHoj cliopmynit H 2 SiO3,.Beh 
onurrHjoj — xSiO2  • yH20, me ce HpenHocrx 3a x H y memajy y aumcHocru on 
ycnosa Tanonceiba. 3a x > 1 no6Hjajy ce pa3nwnrre nonHcH JI HnHjy-
Mose xxcenme, 'miii cy =pima= mHorll huniepainc. 21- 24 

COJ1H cainuncjymomx xxcenicua no3HaTe Cy Rao xx,upaTHH ofinmul c pa-
anHinrrHm HpenHocrHma 3a x H y. IIpoH3Honn noTnyHe aru nenHmtme 3amene 
IbHX0BHX Honomuca KaKBHM meranom jecy T3B. apOCIT414 npnponaH CHMHKaTH. 

3Hamo cy Hmuie y npmponwpacripocrpaibeaa cAoxcenu CHHHKEITH, xojH ce yrnaH-
Hom H3Hone on mccenHHa onurre cbopmyne xF. 202 • ySiO2 • zH20. HajHanumja 
jeninbetba °Bora THria cy anymocuiptcaaiu Hapotncro 0,411 K0i14 npHnanajy 
rpyrcH cp e n icc n a T a, Ha qHjH neo nona3H Hinge op‘ nonoHHHe TenutHe 3e-
M.TbnHe xope. 1121HxoBH OCHOBHH npercramnum cy OBH micHepann: 

opTipicnac K2Al2 Si6016 	HJIH 	K20 • Al203 • 6Si02 

a n.6 II T 	Na2Al2  S 4016 	PP 	 N820 • Al203  • 6Si02  
p T HT 	CaAlaSi208 	 CaO • Al203  • 2Si02  26, 26  

IIOn 3ajeninmuun neicrHom pawing:HT= npHponmix clxucropa, yrna-
BHOM yrrbeHe KHCeJIHHe H Hone, npnponHH CILTIHKEITH? anymocummani H T.CH. 
Ha 3em.u.HHoj nospunfin4 nocreneuo ce pacnanajy („T p o ni e c e") npH Remy 
pacrHopnAcHe npomsone pacrianama onHocH Bona y oxeaHe a HepacrHopnuum ce 
nenHmHtnio mime OHMaX Ha mecTy, nemourtmo y KOpHTHMa pexa HRH OATIa3e 
y mope. Kao rnaHHH HepacrHopmaHH npommonx pacnanama y npHponx Hajpa-
cnpocrpameHnjwc anymockuuncara jecy: x6apy (Si02) icojH ce Tanomat y o6nHxy 
n e c xa, H KaoAun (H4Al2 Si202  arni Al202  .2Si02•2H20), Koji! je rnaHHH cacrojax 
o6Hx3HHx rnHHa (o6ojema mpxo ycnen npHmeca oxcHna rHonca), H RojH y 
mccrHjem cramy crHapa xancan nexcHurra Gene r. e. IIpouec maixosor crHapama 
npH pacnanaiby anymocHnmaTa monce ce npercraHHTH caenehom cxemom Rao 
npHmepom: 

K2Al2Si6016  + CO2  + H2O = K2CO3  H4Al2Si202  4Si02  
OprOMMC 	 MUMME 	lampu 

IIecax H rJIHHa cy OCHOBHH mHHepanum CaCTaBBH Ae.TIOBH CRUX Hpera o6panme 
3emme. 27  

On ounixaTa nepacrHopnAnnx y Howl no6Hjemix B e HIT a xi xn M ny-
TeM 	je civaxno no3HaTo moBegaricmy join 0,11 AaBELKHa. CaCT3B 
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manHor" craHna Hapameir je cDopmynom Na2CaSi6014  HJIH Na20 • CaO 6S102 . 
AocTa 6.Tr3sy OBOM c.acTaBy CTOjH 061311H0 npo3opcHo CTaK.710. AeJIIIMIMBOM 3ame-
Hom Na, Ca H Si npyr•Hm enemeirrHma gory ce Ao6mTH pa3He cnenHjame spare, 
xoje ce onaklicyjy Mememm oco6HHama, panes noce6HHx npaxmlunix npHmema. 

rnalme cHpomme c4a6plucaHHje craHna jecy cona, Hpetimax H necaH. Hporxec 
crBapama „HopmanHor" crams mome ce H3pa3HTH jenHauuHom: 

Na2CO3  CaCO3  6Si02  = Na2O • CaO • 6Si02  2CO2  t 

Querna ammonia 3arpesa ce y crienHjanmim netaima upH6Jursmo no 1400°C H 
maca ce onp,HaBa pacTorubeHa nO noTnyHor ynamema racosa, noc.ne tiers ce gowe 
name npep4HBaTH. 

. Maga je crawl Hao Talmo npaHniquo BepacTBopHo y Bons,- Hum ra oBa 
/1e3IMMHt1H0 p3aume 110 11 0 B p nI H H H, Hcmpajyhm yrnasHom HaTpHjym. 
CJIIP1H0 BOAH Aejcmyjy H mcen:HHe (ocHm cbayoposonountnie); -  CTaKTIO, Koje ce 
Betio Bpeme Hanamno y Ao,zwpy c Bonom HRH HHcenHHama, lapaHmtnio ce game 
mute He pacTBapa. HanpoTHB, 3axBamyjytix jaHom npeoBnatimamy Si02  y ca-
cTaBy craHna, nejerBo anHamja Ha Ho mma T p a j a H Hapalcrep. 3aTo anHanEte 
TeuRocm Hoje ce tlyBajy .y craHnem4m cynomma cape yBex npHmece pacrsop-
IBMS= cHnaHaTa . 28- 6  

Xa40/elitlati cankumjyma onmre cbopgyne SiX4  iiory ce no6HTH Henocpen-
HOM cHHTe3om no. cxemH: Si + 2X 2 =SiX4 . cDnyop eHeprwmo pearyje Beh no 
0611x1HHM ycnosHma, ocranH xanoreHH — TeK npH 3arpesamy. CBH ,XELJIOTeHHAH 

SiX4  cy 6e36ojHH. OunumjygTeTpactInyopun je non 66141111HM yCJIQBHMa TaCOBHT, 

SiC14  H SiBr4  cy TellHOCTH, SiJ4  je Imp= marepHja. 
On xemHcHnx ocoexHa xanoreHHga Si HajHapawiepHerHxnurja je mHxona eHep-

rHtma peamwja c B0):101% 110 CXeMH: 

SiX4 2H20 F Si02  4HX 

Y cnytrajy C1,Br H J paBHorema je npaHTHtmo nomyHo nomepeHa ynecHo, AOK je 
y cnyvajy F peammja npHmerHo pampa!' BHa. Ycnen erBapama uBperkrx mecrifigt 
Si02  (TauHHje xSiO2  • yH2O) 111DH XIMpOJIM311, nape CHJIHIaljyM xanoremna 
nHme ce Ha Bnammom Ba3nyxy. 37-42 

Peam.u4jom H3mey SiF 4  H HF nocraje HomnnexcHa cuAwcoOnyopowdontraus 

HHcenmia: 

2HF SiF4  = H2 [SiF6] 

Y napHom =my peaHuHja je npHmemo peBecoma. HanpoTHB, y BoneHom pa- 
crnopy panHoTesHa je npaHmtmo nornyHo nomepcHa ynecHo. 

Cno6ogua H2 SiF6  je jaHa gBo6a3Ha HHceninia. Mama mum co nn (Ha3Ba- 

HHx 	HJI11 4:1) JI yOpOCH JI H IC a T 	6e360jHa je . 

H max° pacmopmHBa y Bong. On coax o6HIIHHx meTana HajTexce cy pacrsop.rbme 
conH HanHjyma, a Hapowro 6apHjyma. 48-46  

Bodonuetha jenlimema clunumjyma (c HaHRoBonoHHHH BAH C H 

a H H) no6Hjajy ce nomeumm jen,Ho c npyrum H c BonoHHHom Ham ce pa36JIa 
weHom HC1 nejcisyje Ha marHe3HjymcHnHnHn (Mg2 S1). Ho csom cacmy a 
c•rpyrsTyprnim 4)opmynama CHJIHKOBOAOHHUM (SiH4, Si2H6) BTa., cHe no nocnen-

mer 1103HaTOT tlJlaHa — Si6H14) aHanomje cy yrmoBonomma meTaHoBor xogono-
ror pem. Beinuca cammocr onama ce H y nOrneny 4:1H 3 H tI  K H X oco6Fma: C3111x1H0 

yrmoBonoHHimma, cHnam cy 6e36ohni: rrpBH gnaHoBH xomauoror pena non 
06Ht4IIHM ycnosHma cy radOBHTH, HAyhH TeuHH. HanpoTHB t  oinuTa x e M H c K a 
KapaHrepHcTaxa o6 e rpyne jenHmema BeoMa je pa3nHqH•ra : cynpomo Beoma 
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374 	 X. tledieptisa Oyzia ileptiodmo: ma; is 

HHepTHHm ynioHoHoHHImma, .cHnaHH .'cr:HaBaHpegio xamoui: aRTHHHa jem- 
Fbeisa. Tam ce mix Ha Haailyxy nue na.Tie H .caropeBajy y Si0 2  H Pony, ca Beoma 
Ben ROM ocao64albem 'Ton.nore (308 KKa4l4.410.11 iH4) . 4 •L 54  

1) Y cno6onnom crakby CHmnuxjy>ii je upsa•nyr Ao6Eseu 1811 ronme. Huak 'Bermes 
enemewrapHa upHpona 6)sui je yraptena TeX 1823 r. „ 

2) CH.11HIMiiyMa HMa y CBHM ausxama,. a•Hapowro MH01'0 - y n.yosama H y 6aM6ycy. )1(mo-
Timms opram3m, no npamny, canpsse.;viano ounituOyma. Taxo, y • opram3my gonexa HMa 
ra Hobe on 0,01% (TesusHcm). EllonomoRa ynora clumusiyma -  join ifflje'paajanni,ena. • • 

3) Y xpm-rantsom cralby cHnHtuljym sto6po IIPOHOAR TedillOTY.. Hicrona.tnexTPOUP0PQR-
.7bHBOCT H3HOCH 0,001 neo enexTponopnososupocTH uosse. OHa ce He exempla .npx •aarpeBamy 
(urro je }mew xapaxTepHCTHulo 3a merane) nth noBHn7asa. 

4) Y mnycrpmjH, cMntundyM ce o6lonie ne6Hja y BEN .nerype ca rstoi&jem• (4) e p o - 
cHnH ism j y M), jaicHM 3arpenan,eM moue Si0 2, pyue THOH(r)a H yrna...11erype Roje carp ice 
no 20% Si mory-  ce Ha Taj HamBH no6HTH y oasimm.nnamemm.nehwea, a ca'sehm upoueurom 
y enempumnue. <Pepomonuosjyi ce HenocpenHo ynoTpe6mana 3a H3paiy upenmera Hocrojamx 
npema mcenmama, jep set) ca 15% Si y rsomby Ha mera He nejcsnyjy o6Htme RucenHHe, stapes 
core, a ca 50% — npecraje na nejcrsyje H •Hci. Hajsanciudy•plueeny 4)epOcionuM1Ym nanam 
y meTanyprnjH

' 
 me ce ynarpe6uasa 3a ynobeibe csunsmjyma y pane sipere cneuxjanmx menxxa 

H mseHor racsent. 
5) CHHMHO Hap6HAMMa, 3a CHBHMH n e 3HaMO 311 cam CaMO Hajjemocraiuntje cpopmy- 

ne. Y Helms cnytwjemma oHH on ronapajy o6)suunts sanorrHocTma ogrOnapajyhmx meTana H 
cionuudyma (HanpHmep, Mg2Si, 	 C.r2Sis), y npyrion — sanenTHH ()mom cy Heja- 
CHH 

	• 
(Hanonaep„VSi2, Cr3Si, CrSi2, ReSi2, MuS4). Ho srpaminy, cHmuum ce onnmyjy sem-

Rom Tspgotiom H nocrojaHoUshy HpH 3arp.eraitbk. Camo CIUMBHBH Haunt HajaRTHEIHHUix meta= 
(Hanpmep Li„Si, CaSi 2, Ca3Si2, Mg2Si)..naxo ce paanamy nonom H pa36.naskeimm ncncenHHa/ft; 
;lox .je Belmut °Crania spno niocTopixa'irpema maim peareHcHma. Happormn, anxamje norm 
naRo pa3noxy mHore mormune (Hapoluiro 	C BeJmKHM cagpmajem (Si). 

6) Ha BHCOKHM TemnepaTypama racosHTH 41nyoposonomx nenyje Ha cH.runijym no 
-cxem: Si + 41-1.Y = SiF 4  -1-•2H 2 . 3a peamn4jy Hameby calmusjyma H . anuanHja notion,no je 
Beh Tonmo He3HaTHa xonuempamja OH' na pealantja narann sine sera-c so nom Roja canpsal 
camo Tparo' se anxamja, lc* Hammy H3 - cTaxna. Hours, je no6HjeHa co spno cna6e clummjy-

:sone RHcenme y pa36nameH0m pacTsopy npaRTHtmo 
noTnyno xuaponsmonaHa, Romeisrpamja joHa OH' y Toxy 
,peaugHje .ce He cmaisyje. 36or Tora ce osaj npouec 
npaRTH4Ho mom Ha pa3narathe sone clumusjymoM, 
ripH nemy y TparosHma npmyTHa. 6a3a kw p a ynory Ram-
M3aTopa. 3a no6Hjinbe Ha onaj Ha1HH iegHor Ina  
mica, noTpe6Ho je camo 0,63 kg coniunjyma, gm 6H, Ha-
upHmep, 6Hno noTpe6H0 2,5 kg rsomta (He patsyHajyltH 
join Belie resume Rucenme noTpe6He 3a pealawjy). 

7) CAHMHO cn060nHom cHmunjymy, ca aBHaaHjama 
pearyjy H mons cionunim, HanpHmep CHYMBHA TBOHtba. 
Hapolurro je 3a 6p30 no6Hjaise nonoHma - Ha 6ojHom 

Cn. 218. Kpiscuuns necHor H ne- Homy noronHa axe= cupameHor mcoRoupouarrnor 4)e- 
nor mapua 	 poommusjyma ca 'cynnza Ca(OH) 2  H NaOH. HarnameHa 

osa. cmensa noomme pa ce ycnjana c eHeprssunue HaPSH-
jamem H2 no cacezem: Si -I- Ca(OH) 2  2NaOH = Na2SiOs  CaO 2H2. Ona cmexua HocH 
Teximmat Hams x•H gporeHH T. 

8) Hc-ronzeHH cHnHuHjymnHoxc:Hg losyqa TeR Ha 2590' , 
OCHM Enigma, (cnen. Tem. 2,65) cno6onaH•Si02  ce *ma Raman 
H y ofinincy Be0Ma .peTKHX mHHepana T p H n HMHia (men. 
Tem. 2,3) H RpHcTo6an H T a (cneu. Tem. 2,3).. Hexe 
husHeponounce i.ktowninficaWlje mapua HMajy 3ace6Ha HMeHa. Tam 
ce nemm, Hp0BRAHH; UpH3Mal'H 1IHM HpHCTEL331 tberonm. gem) 4,4  
3ony ropcxum xpiscTa no m, a o6ojeuu ii.y6wracro — o 	10. 	Kg la,  
a le ec.H C T om um. Y MHxpoxpm-ranacre mogn4sucamje 
xnapua nomenuuse HeKHM npyrm maTepHjama cuana a x a T, 	Cn. 219 -  *j a cnHc urn. . • 	 • 

RpHcranH xnapua o6phy panaH'nonainrsamje mem:vim npH gamy Hem npmepun 
cxpehy HanecHo, Hem Hanes°. Jenm H npyrm pawancyjy ce no -dainty, Rao •npenmer On csor 
Arms y ornenany ••(c.n.- 218). Osmium Rpm-same .mosualmixamje 3oHy ce .0 HazT - 
oMOpcj)HH M.  
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§ 4. CurstaistjyAs 

  

    

10) KHapg je OCHOBHH maTepHjan 33 HoHcronapijy anpaType Hoja enyncH 3a H3a3asase 
plipa3eywasx lianaca. Ilpmama HtapHa y oHoj o6nacrx mama ce Ha HapoInfrom HoHatuaniy 
nnoxuma Hceimix Ha cnegHjanaH Hamm an iberomx HpHcrana, y enewrputmom Homy =con 
cDpeHHemle: no iberomim gejcnom nnotalga mime ga Bpi= ocuanaTopHa xpe. 
Tam c (1)peimemom jegHaHom ctopeimeHHHjH enempHnHor noma. 3axHamyjyha Tome,,y cpeppo 
Hoja onywyje Hammy crHapajy ce 11.712CH aHanonia o6H1llot 3Br111101TanacHma, .ana xojH ce 
0,4 omor paanrucyjy Tipyrons ttipemiermom. 

Morielmje yEto nprota 3arnie Tanace 4:Tomo= xoje ce Hana3e y mrrepriany'rrpH6mtxurO 
og 20 rto 20.000 xepua (TpenTaja y cocy=4). 3syn1 c HBH(OM cPpermeHnom (T3B. Hmtspa3Hyrat) 
H 3ByITI4 C Henrucom clapomonlom (T3B. yinpasHyux) HeHocTyrum cy Hamem Henocpepxom m-
ummy. Ha c-rnme 219 ce BHRx, ga Hajora6Hje 3Byxe npHmamo y o6nacrn oxo 3000 xepua. 3Bywi 
143Hag oHpeheHe jaTure He npmmajy ce row mom, HA H3a3mrajy 6on. 

Hexe Hciumnube rornegajy Ham MOnI,8 caMO 3aTo „Hone" nrro yncrrpe6maHajy 3Hynite 
4143ermeHne oHor mnepHana xojH nom,' Han rpamule morielmjer cnyxa. Taxo je, HaripHmep, 
ynipheHo Ra je opHjorrauxja cnenHx mamma npn neToby 3acHortaHa Ha HaryurraH,y ygrpamry-
KoHa H H,HXOBOM npxjemy IID og6xjamy or( npe)MeTa. Y cexyHm4 orm mcnyinrajy oic 5 no 60 
3BriBlIX marynca, y rpammgma og 35-70 =bags xepua. 3amthummo je ga ce mome xoncrpy-
imam muuraibxa xulje cHrHane nyje nac nprima wpm cl)pexHemmje Ho 38 mubaga xepga) 
Win He H 140BCH. 

AaHac ce mory H3113B11TH yirrpa3HynHH TanacH itpexHoure ort Hommuco cronma MIUMOHa 

xepga. Hourro 6parma npocrHpama 3Byxa y Haagyxy (V = 20 "r—T ne/cac, rite je T — anconyma 

TemnepaTypa) noH o6mumm yowl:Him 113110CH 340 M/cex, TO cy gyHome ygrpantrumx Tanaca 
jermaxe gymumama Tanaca EargnAme csernocm. CummHo nocnembrim, ygrpa3symm TanacH mory 
Ha ce cxyne H ynpase Ha oixpeheHe npeHmeTe nomohy perbnexTopa. • 

KpancH ynTpantrum 12.1111CH HMajy 11113 Hpno . mrrepecatrrmix ooc6mia. Orni pa3apajy-
Amore cnomeHe monexyne, y6Hjajy onay pn6y, Hosehasajy xamjarbe cemeHa, gonyurrajy naxo 
Ao6xjatbe nocTojamor emynanja pa3Hor cacrasa, y6p3aBajy TOK Hoc= xemmoulx peammja. 
rnaHm4 y3pox cum ormx ecpexaTa jecy ourrpe noxanlie ocuanaMlje nprrnicica 44 TemnepaTypa, 
Roje Cy ycnorobeHe 6p3HM HaH3Mexp11HAM nocrajarbem H mune3aHaHsem xamrranilja (npa3mma) 
y cpemmx normprHyroj Hejc-my yirrpamyEa. 

• Homohy•ynrpa3sy'Bor Tanaca mome ce naxo H 3TOBBO KOHTp0IIIICaTH xomoromer He6e- 

.11133 menamix &loco:4a, InTO Es& Hamm,' Texmomy nprimegy. Hegarmo je KoHopyricaa Trips-
.E 

Ml1KpOCK011 xojH HO3B0JbaBa J:(11 ce go6Hjo 5U1K xpegmeTa xojH ce H1U13314 y Henpo3pan-

HHM cpoumama, ca yHenxmariamem ;lc) Hercommo xrnbaja nyTa. 

11) Ha 6a314 Si0 2  ropahyje Ce Hawaii HaTpocTanaH maTepHjan — R H H a C. OBaj ce 

A0614* nenobem canineseHor miapna Ha TemnepaTypx og 1500 °  Home je ,goitaTo 2-2,5% Hyena. 
Onexe mmaca omerunaHajy Tex Ha ono 1700 °  x cnyme, Hanpnmep, 3a =parry cHoHoHa Map- 
TeHOBIDE nehii. 	 • 

• 12) Hopol rmoxotna 1103113T je raxohe MOHOKCHA c H nrigHjyma (Si0), 
xojH no cac-rasy oHroHapa yribeHmoHort-amy. Y npripogn ce He Hana3H, amt ce Home ,go6wrs, 

npema pearamjn: Si0 2  Si = 2SiO. Hog o6roumm nprmicxom cy6mt3}rumja crumnHjym-
moHoxama nonmbe Ha oxo 1700°  (Tj. Rana nona3He maTepHje jou upguaromo He HcnapaHajy). 
Y cramy nape SiO je moHomepaH, urro ce Time nax lispcTor mobs, mrrobe join anje pasjannbeHo. 
CHJIHnHjymmoHoxcx.g go6r4HeH Ha 1800°  y Haxyymy je ncylucacro-moca maTepHja, xmja je MOHO-

mepHa xemlicxa nprmoga TrapheHa permreHacom aHamoom. 11pnt cnopKjoj KoHgeH3auxja naps, 
H3rnora, Howe Ha ce nocrxrHe pacnagmbe Ha S102-I-SiHnpH Tome ce go6Hje upHomcmeura (pacrpe-
cHT mpx npax). CHmumjymmoHoxcrig ce naraHo matron= sa3,gyuumm xxceommom 'naxo 
ce pacrsapa y anxamijama, ca crHaparbem co= crunumjymose micemme H H3,tmajobe Hormiuot. 
Hog Temmmulm Hammom „moHom" npHmemyje ce xao roonaiummi maTepHjan. Hirrepecarnsa 
oco6rma SiO je y Tome uno ce . H3BaHpepxo JIaKO mome HaenerapHcani Tpen,eM, npx nemy C14.1111- 

1.111jyMMOHOKCHA go6Hja jai HeranmaH HaOoj. 
, 13) Cynponto roBaHpegim pacnpocrpubemim miceomorm4m jerimbe=ma cHnHuHjyma, rbe-

rora cymiiopua jegmbema y npriporm ce He cpehy. CHnHuxjymnHcyn 4311 R (SiS 2) 

nocTaje npr4 cranamy „amoptimor" Si c BHIIIKOM cymnopa 14 nocne cy6m4marruje nor( cmamemim 

IIPIITHCKOM H3rmaja ce y 06.7114Ky 6eJ111X CBKII3CTHX xrana (T. TOMS. 1090° , T. KM. 11300). Bola 

naraHo paanme SiS 2  Ha Si02  H H2S, a ca parrHopm4m cynclHomma rpapx coma THOCH am-

unjymose xxcemme (H,SiS3). Ha Hp.no m4comm TeMnepaTypaMa wince ce ,I;o6krni (Ha-

nprimep gejc-rHom .rrapa CS 2  Ha Si) c rt nHnHjymmoHocyn (SiS)x, myTe =re 
Roje Hoga pa3name c ocno6aharbem H 2S H Hogomma. Ho3HaT je H myTH C y n cp o x.c H 1 cx- 

nximjyma — SiOS. 
14) Henocpermo cjegmbaumbe cxmarHjyma C a3OTOM, la* Horm cniaparby HmTp li• a 

cunjyma (Si,N4) 6m3a canto a3aaJ 1300 ° , rum je npaheHo gocra 3HaTHHM 	 TonnoTe 
tum 

(157 lacanlap. mon). CrunumjyromTpim je 6eo, nax npax, xojH cy6.7nortmne Ha oxo 1900 ° . Ilpri 

xyumby c Hogom naraHo ce ximponn3yje, npH *telly nocTaje Si0 2  x HHHHaja ce amomjax. llo- 
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wan cy Taw* cHninutjymosa jegnibma mamma imjaHmkima H gmjaHamxgy, Ca(SiN)2  H Ca 
SiN2, la* ce mory g0611TH 3arpeHament xannHjymmuumana y aTmoc(jlepti a3oTa. 

15) HpH aarpeBaiby c.menie Si0 2  c yrmem y enewrplinHoj nehH mo 2000 ° .crBapa ce cuiru-
tiujy,tocap6w3 (SiC) nojii ce 06144110 30Be xap6opyx,ily M. Pealowja .rexie HO cymapnoj 
jematuiffic Si0 2  + 3C + 122 swan = 2C0 SiC. Y 'wcroM eramy Xap6opptaym rpamt 
6e36ojue xpHorane (xojn ce mon 2200°  paanamy Ha enemerre), ;lox je Texint*CH npoH3BoA 
npHmecama o6iinno o6ojeH TaMHO. Om oco6HHa xap6opyagyma Hajitaxanija je npawniznio iberoBa 
Timgoha, Raja canto Mano yeTylla TBpmOhH AHjailairra. Y Beam C Tint, xap6opyugym Hama= innpoity 
npiimeHy rrpH o6pamic Tapgor marepujana. HanpHMep, om %era ce o6wnio npane Towle. 

C xemlicxe crpane, Hap6opyugym ce oginixyje csojom noTnyHom iniginl)epenTHourhy npema 
inicenHHama (ocHm cmenie RoHirempoBane HF ca HNO3). HanpoTHB, npn Tormeiby c aMOIJIH-
jama y npncycray Baagyxa gocra ce naxo paaniga, rPattehsi COATI carifintliymoBe H yrisene 
inicanime. 

16) Kap6opyHAym go= mo6po nposogii enempiniirrer H CTOra Hanna npHmeHy y Hspagit 
enewrponehn. Y oBy capxy join treinhe ce ynoTpe6JbaBa Taxoasami C H n H T, Koji' ce mo6Hje 
aarpesitibem yo6nilveHe mace Ha cmeure xap6opyinlyma, enemewrarator citniniHjyiut H rainiepinia 
Ha 1500°  (y armoccbepti CO HMI N2). CHnHT.ce ognHxyje mexamoixom arnopHourhy, xesuicicom 
nocrojaHomhy H go6pom enewrponposognamouthy (xoja pacre ca nominzeibesi TemnepaType). 

17)Ynopemo ca Na2SiO3  y pacrsopHom cranny Hamm ce o6114110 H Na2Si20,. Moryhe 
je Jja je oBa npomeHa y pacTuopHma cHnHxara HaTpHjyMa YellOBJbeHa noctenenxM oTtieinbeiberd 
Si02  (3amyhen,e, a HaTican H noTnyx npena3 y rnnerHjacTy Macy), xoje ce o611tnio ormma npti 
nymem crajohy. One pacrHope Tpe6a 	y cynomma ca rymeinua tienosHma (jep ce =mut 
H nnyremi neoma jam) aerie 3a rpm4h). 

18) Xilnponma HaTpHjymmeTacHnnaTa 61naa ca =spasm ;DoteraclonmaTa no exemn: 
2Na2SiO3  + H2O = Na2Si205  2NaOH, npH vemy je y xopmannom pacroopy xmponmo- 
nano 14%, y 0,1 n — 28°C H y 0,01 n-32%. XvigponHaa .lisisteraciunixaTa Beh je 31HITHO 
cna6Hja. Tama y HopmanHom pacrilopy xHAponnaosaan Aeo Hamm 2,4% y 0,1 n — 6%. 

19) cDa6pHxaiwija HarpHjymcii.nicaTa gocrHrna je BeoMa aliaTHe paamepe (croTHHe mama- 
• ToHa rogininbe), jep ce „Bogeno craxno" ynoTpe6masa aa nojanaibe Tna xo rpaheinincxmc 
pagoBa H y IIH3y paanwiwnix rpaHa migyerpiaje. HaTHIIHILe 6CTOHCHHX ayronyTerra Bonelnim 
cragnom 3HaTHo noBehana imixosy oTnopHocr Ha a6ame. Ycneg Tore urro ce „Bogemim crannom" 
HaTombemi Bpenmem om gpseTa H TicaHHP.a Bpn0 Teunto vane, OBaKBOM HaTalialby ce nogBpra-
Bajy, Hanpiimep, marepHjanii xojH cnyme Hapagy noaopHunnix gexopainija. Ciseixa jaja nom-
mbena y pa36nancemi pacrsop HaTpHjyrectunixaTa mory gyme pee ma ce nysajy Ha o6H4Hoj 
Temneparypn. 

20) Bogen° cranno ce necro ynoTpe6n.aBa Rao ocHosa Barpocraninix hpeMa3a. Hpemaa 
jegnocrasHor cacrasa, norogaH Taxohe 3a cnerumisaibe creme z noplienaHa moixe Jja ce go6Hje 
meinaibem Tanomaie xpege ca Kom.teirrposamim paCTBopoM HaTpHjymciinmara mo xowaticTeximje 
Team. Cmeina AOBOZHO 6p3o onispinhaira y BeoMa tnapery 6eny Macy. 1IpeMa3 HatilikbeH 113 BOAe-
Hor craHna H gemeirra 6p3o ce crpsgmasa H norogaut je 3a neruseme xameHa. 

21) Pacrsoceni neo cHniiiiHjymoBe micenHHe seoma je Mano nHCOCOBaH (K1  = 3 . 10-10,  
K2 = 2 • 10-12). Og nojegiiHnx xHgparmix o6niixa (Rohl omroBapajy paainim BpegHocriima 
3a x H y y otopmyini nomeHyroj y rnanHom TeKCTy) camp 3a meTacH .T1 H u H jymoBy HII-
ceninly — H2S103  (x 1, y = 1), AHmeTacHnH1.414jymosy — H2S1202  (x= 2, 
y= 1), opTocHn 11 u  H jyMOBy — H4S104  (x = 1, y =-- 2) H in ioicenHHe onirne 
cliopmyne H eSi20, (x = 2, y = 3) H 1-110Si209(x = 2, y = 5) goxaaaHo je ga nocroje xao ogpe-
hem xemiwxa jeginben.a. Xxripanni o6nH4i mpyror cacrasa cy HajsepoBaTmije C M e iH e no-
6pojam11x 104cenHHa jenlie c mpyroM, a H ca =lemma= Si02 MIK Bone. 

22) Maga xligpani cHnininjymoxcliga ca mime og gBa monexyna H 2O Ha csaini monexyn 
Si02  Rao xemHcxe 141411HBH3ye, H3Tne3a, He nocroje, Hnax cy mHore Haixose COJIH no3HaTe. 
Hanplimep, go6HjeHa cy xomnnexcHa jeAmBeiba xxnpara Si0 2 , • 4H20, y Hohima je miceomix 
aametbeH pagincarnima Mo 20„ W207  wrg. OBa jeginbeiba xao Ca= xeTepononHHH-
cenHHa THna, Hanpiimep, H,[Si(Mo207)6 1 ananorHa cy ogroBapajyhmm gepHsamma P H As. 

23) HpHpognii ximpaTim 063mu11 cHninuerjymgrioxcHga, 3r xojiima je x >>. y, Hanaae ce 
Rao HeopraHcxe Tsopesime — KpeMei, onan, wrg., a Taxohe xao °crawl 4bylwrypa Hexaganani 
Bpno CHTHHX mopcmix opramiaama gHaTomeja (. Hi(t•yaopHcica aesuba"). Ha HasanpegHoj 
II0p03HOCTH HHcbyaopHcxe 3emnse aacHinsa ce iBeHa imgyerpiwica npiimeHa 3a imam 
a H ibeHa yrioTpe6a ioo Haonauxonor maTeprijana H maTepHjana 3a naxosame. KpeMeH je jemaH 
OJl HajBaH(Hmjnx miniepana y Hcropiihi noBenalicrsa, jep je cnynaio Rao rnainni maTepHjan aa 
Hapany anaTa y Kamen() )106a, a 3aTI4M y TOHy MHOIT4X BeRoBa C HAIM je 611n0 HepaxrarojHo Beam) 
no6Hja1be Have. 

24) OrBapaibe nepoxcHg H 14 X jeambeiba HHje RapairrepHcrwtHo sa ciinininjtm 
gepHsarH nepinicenHHa oBor enemewra HHCy go6Hjeini. Hnax cy nosiumi Rpm-Tamil npona- 
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Cn. 220 — CTpywrypa Hajnpornijux 
minimaTinix au joua 
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sonli aninmje sonoHmcynepoxcHAa ca Si02  H comma ciumiufjyMose micemme, Hanpumep, 

HpacranoximpaT cacrasa Na 2SiO3  • 2H202  • 2H20. Osa maTepiija je 6e.mi npax, KojH ce Ham 

pacrsapa y sonic 
25) Y 3aHHcHOcTH on THna nona3Hor wapaTa cmunntjyannloKcHKa npocTH muniKapa 

noHeKaKa ce Kene HameTacHnHxaTe (gel)HsaTHH 2SiO3),opTocHnHicaTe (nepu.- 

BaTH H SiO4) H asuman c npyrkim onHocom x H y. flpocni mana= cy, Hainximep, H Tax) 
Haman! HHKyrrimicKH mmllepanH xao IJITO Cy a 3 6 e c T (Mg3H4S1209  HJIH 3MgO • 2H20 

• 2Si02) H Tan K (Mg81-12Si4012  unti 3MgO • H2O • 4Si02). 3ene8H H e cp p H T (Ca2E5 

 H2Si4024  ism 2Ca0.5E0•H20.8Si02 , me je E=Mg H Fe y npoPnembinsim Honwrimama), MR-

Hepan Iwo= semme mexamsme oTnopHocrH, y KaMeHOM go6y mecTo je HopimiheH 3a impany 

opyba• 	 • 

Y seoma pacnpocrpmeHe anymocunuKaine cnanajy, Hanpiimep, mmiepana rpyne n 

C K y H a, KaOUITOjeMyCKOBHT (RanHjymou nticKyR) — K2H4A15Si6024 turn K20 • 2H20• 

• 3Al203  • 6Si02 . Bemum Texinsimi 3Hatiaj HMa anymocHnnKaT H e enHH (Na 2Al2Si20. 

HJm Na20 • Al203 . 2Si02), tnija cy Haj6oramja nexannTa HabeHa y CCCP Ha nonyocrpsy Kona. 

3aimmiumy, noce6ny rpyny anymousumwra gime 3eonutTas, VHjH ce cacras biome E3pa-

3HTI4 cbopmynom MxEyO3y • nH 2O, me je M = Ca, Na (pebe Ba, Sr, K), a E = Si, Al y npo-

MeliThIMOM 031I0Cy. OHK Hmajy pacTpecHTy Hplicramly crpywrypy H crioco6H8 cy na 3ameibyjy 
Bony, Hojy canpHie, npymm TegHocnima (anHoxonom, amomjaKom H T.c.K.), a HcTo Tam) Hame-

myjy EaTjoHe M — pa3RWIIITHM ,tipyrxm HaTjoHHma. Pa3RHYHTO On KOncT H T y u H o H e 

sone (Tj. one Hoia Tia311 y cTpyKTypy maTepHje) a36ec-ra, TanHa, mycKossTa H npyrnx miniepana 

T3B. 3e0RHT H a Bona, nonama ce into cop6osaHa. IIp14 IIEDKJbHBOM aarpenamy 3e0718Ta (ma 
ce nocreneHo yjamyje, ppm tiemy VaK H noTnyHa neximpwragnja He BOAR n0 pymelba OCHOBHC 
cTpyKType mHHepana. 

CTeHe cy seoma VeCTO cm e III e panimx mmiepana, INTO ce seh mmihseTHo SHAH H no 

B.E.X0BOM cnomannbem H3rneny. Hanpilnep, rpaHHT ce cacrojH H3 cmmue Hplicrana HsaPlla, 

otengcnaTa H nuacyHa, npH gemy nenoHynHa HonismHa Si0 2  143HOCH 0E0 70%. 

26) ,gaHac je npocropna crpyRTypa H83a cHnimara npopierm nomolly peHnreHmaix npa-

Rosa. 1-104 TOM ce noHanano Aa ce cse Hcm!TaHe crpywrype mory nonemiTH Ha cpa3Mepno mami 

6poj THnosa, Hojii ce onnHHyjy jenax OA Apyrora HapaHTepom Hom61IHamija TeTpaenapcmix 

joHa SiO44- . 

HeHH OA 0014X Tnnosa H3rpatemi cy 
on Ha jnp o cT H j H x minnicamHx aHjona. 
Kao niTO ce H3 cilium 220 mum, °Immo nonane 
Ape csera cnriajemi nonyibasaiba xisoposa npo-
crpaHe pememe oA cTpaHe minimnigyammx jona 
SiO 44 . Apyru Tim oHapawrepHcaH je Time niTo 
ce y xmoposuma penicrim nahase joHH Si 20, e- 
(KojH, 

 

cy nocTann OA Asa TeTpae4pa SiO 4 4-  c 
jeKHHm najerimminim TemeHom), Tpehm — THNle 

IUTO ce y qinopomima pememe Hana3e nimmsuni 
jonu Si3094- (Hojii cy TIOCTZUB4 An TpH TeTpaenpa 

SiO4 4-  ca nU gm najenHt(xsca TeMeHa Hon csarcor 
oA H.vix). 

.I pyres THIIOBH CHRHKaTHHX erpyKTypa 
awry ce HaanaTH rpynHH M, jep ce cacroje 
• Teopricmi 6ecHpajHor 6poja Terpaegapa SiO4 4-. Ona Hom6HHauHja (c.nium 221) mance HmaTH 

HapaHTep npocror mina (A), nsojnor mina (B) HRH palm.' (B). Hajaart, HM9. THnoBa Tpon H-

meH3HoHanHe crpywrype. Y CBHM rpynmim pemeTHama jenaH neo jona SO+ mome 6HTH 

3aMelbeH joHlima A1 3+ HTK., a jegaii Keo joHona 0 2  — 
joHllma 0H wrg. YjenHo c THM, flex& 

neo joHa HojH yna3e y cacras minnHaTa (K+, Na+, wrn.) monie ce pacnonenwm Hamety minosa 

HRH paBHH, a Talioe y mebynpocropy TpO34HMeH3HOHaRHe cypi-rype. 

27) KapaRTep crsopene o6pa34iise nemze 3askimi, yrnasHom, on ycnosa TemnepaType H 

eHaHaHoCTM naTor mem (c.a. 222). 
28)•11pH impami craima, cona ce mecTo names.yje jeclimmijom cmemom HaTpHjymcyncliwra 

H yriba. Y TOM cariajy peammja ime no jenHaximm: 

Na2SO4  C CaCO3  6SiO2  = Na20 • Ca0 • 6SiO2  + COT ± 502 t 	CO2 
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29) Peamgmja nomeby „mopmanmor" cram.na H HF mom ce m3pa3Hrm cxemom: Na 2CaSi4 
 28HF = 2NaF+CaF2  y + 6SiF4 T  + 141120. Ama.normo relic npouec m upx Aejcmy 

HF Ha ./IPYr43 mama, a it Ha Hplap0,1(He 
cummaTe. 0,11 OBHX, naj6nmHe craHnY, 
no crtcm onurrem KapaHrepy, cy nexe 
HymcancHe ease. 

cic10110011 0 Oceommx 
CH. 221. - CxeMa rpyrnum 

curnucarmix CTpyKTypa. 
C.n. 222. - CxeMa crsapatba 

3emnAtu1ra. 

PP 

30) Cacria pamumnTrur Hpera craft= neoma ce men's, tato urro ce To Eumn 113 Hanegema 
110):(aTaKa. 

XVISHCHH CaCTaB (% no Tenctum) 
Bpera craHna 

Si02 1Na20 

• 

1-120 4 Ca0 BaO Mg0 ZnO Pb0 Al203 1Fe20.j/B203 1As203  
1 

,Hopmanno" 
Elpo3opcHo 
::TaHno 3a 6oue 

(3eneHo) 
DraHno 3a enert- 
Tpmme cnjannne 
la6opaTopncHo 
CraK.H0 
..jerm 3a layname 
mama 
•mtcHo 
Thipmcc" 

75,3 
71 

70 

71 

69,8 

70 
65,3 
80,5 

13,0 
16 

15 

14 

8,8 

12 
- 
4,4 

- 
- 

2,8 

3 

5 6 

6 
- 
0,2 

11,7 
8 

10• 

5 

8,2 

6 
- 
0,4 

- 
- 

- 

- 

- 

- 
12,0 
- 

- 
3,3 

- 

3 

- 

- 
- 
- 

- 
- 

- 

- 

- 

3 
4,2 
- 

- 
- 

- 

3,5 

- 

- 
- 
- 

- 
1,5 

3 

0,3 

4,9 

3 
3,5 
2,1 

- 
0,2 

, 2 

0,2 

- 

- 
- 
- 

- 
- 

- 

- 

2,7 

- 
15,0 

11,9 

- 
- 

- 

- 

- 

•- 
- 
0,5 

AHamma 6e36ojHor x npo3pannor crapoemmaTcHor cratuta, oxo 1500 rog. npe name epe, Rana 
je cnegehe peayn•raTe (% no Tennum): SiO 2  -.63,4; Na20-22,4; K20-0,8; Ca0-7,8; Mg0 
-4,2; Al203-0,6; Fe203-0,7; Mn0 - Tparomr. 

Crawna jettoto x nnpexc ojmmcyjy ce cHojom HennHom nocrojanoushy npema gejeTay 
none x micennHa, a Tatcoe penarminto mannm (Haponwro - n npexc) HoecimunjeHTxma =melba, 
ycneg sera go6po no/Aimee 3arpertan e. OR o6e one spore Impayje ce xemneHo na6opaTopnaco 
nocAe mwoHor mitannTeTa. IlourTo ce maim° nnpexc Gam Tont onmucyje Hemmom mexamtmcom 
oTnopHourhy, on n.era ce calla npane He camo npe)MeTH 3a gomahmtcrso sell H cynorm 3a 143B0- 
beibe xemnernm npoueca y mmycrpricHom o6nmy. Yenen manor Haecinurnjelma umpenm, otint 
cynomt mory ce 3arpeHarn HenocpenHo Ha ronoj sawn. CTarcno mtpertc, Ham 3Hamo nocrojamtje oR jeHacor npema mexammarm x TemrrepaTypimm yrnuahrma, ycryna oimme y nornegy arnop-
}went npema nejmny a/ma/HAM. Hexe cuermjanne spore crarma 14.3gpxcanajy 3arpenaffie Ro 2000°  14 irmajy myseTHy mexamAnHy oTnopHocr. 
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Orawnema syHa, xoja ce Ao6Hja npoitysasaisem soAeHe nape (nom upirnimom) xpo3 cro-
Tuseily mammy Macy H3BpcTau je maTepHjan 3a imonagHjy TonnoTe. OBOM oco6HHom, a Taxohe 

y..  
oco6nHom monagHje 3syxa x senincom mexamswom oTnopHouthy ogningje ce BOB rpahesim-

cacti maTepHjan — „neHacramo." OHO ce crsapa nocreneinim 3arpesaisem Ao 700-800° =erne ,  
craxnenor npaxa ca maTepHjamima xojH mory ma H3Asoje racose. Chums maTepHjan je, yarsapii, 
xao cyHhep HcnyiseH racoM, cneg. Tem. 0,2 go 0,5. OA spa() TaHICHX (2-100 p) CMKJICHITX IMTH, 

Aofiajemix Ha cneuxjanmim mannisama, Hapahyjy ce naHac =mule, xoje ce ynoTpe6ssasajy 
xaxo in =arras HH3 Texinituaix noTpe6a Tax° H 3a HapaAy cnenujanHe omehe. 

.31) UCHI'd 171aBHIIX CaCTaBHHX Aenosa, y cams sehinie spas cram= mecro yna3e ,,„  npa-

mece pa3HHx Apyriix enemeHaTa. Heim on %MX Aocnesajy 3ajenHo ca n0na3Hisa cmposiniama. 
npyrii ce yHoce csecHo ca musem ma ce cramny ma xaxsa cneuxjanima oco6HHa. Y npiimece npsor 
Tuna Aona3e, Hanpmmep, jegmbeisa gsosaneirrnor rsoncha, lc* =fury Aaiy 3eneHy 6ojy• 
6x ce osa 6oja yxnomina, maul ce o6HmHo Aogaje mama Roinsuina Mn0 2, npH memy ce critic= 

o6ea6ojn, jep cy crsopeini CH71141(0.11 Tposa,newrHor Fe H o6ojem i KoMnneMeHTapimM 6oja-
ma( myrom H zy6Hmacrom). MecTo Mn0 2  mecro ce ynoTpe6masa Se, UHjn pacrsopn y craxny 
nMajy pynoimacry 6ojy, KomunemeirrapHy 3eneHoj, npoy3poxosany Asosanewrinim rsOncheM.. 

KaTIMA ce seuiramial yHoce npnmece pax, Ao6Hjaisa o6ojeHor craxna. Taw), jemnbetha 
Co 6oje craxno nnaso, Cr 203 cmaparAHo-3eneHo, jegruseisa Mn — zy6Hmacro, nTm. Y mpy-

rxm  ysoheisem npumeca Hoc-1.143mm ce npomeHa 6Hno-xojiix cueinijaninix oco6mia 
crams. HanpnMep, cram° xoje caApHoi y cBOM cacrasy oxcHge saHargijyma npiscrissio noT-
nyHo 3agpscasa ywrpamy6Hmacre 3paxe. 

3HaTan meo °mix ynTpan,y6Hmacnix 3paxosa 3aApicasa n o6Htnio npo3opcxo craxno, 
urro je iserosa Bpno seams Maxa, jep ynTpan.y6Hmacni 3paug yHHurrasajy 1IIKOJAIMIBe 6ax-re-

pHje H HcrospemeHo 6nararsopHo rimy Ha mosemiijH oprainnam. 36or Tora 6H somata o6mnior 

npo3opcxor (14 cmjarnmor) crawls, T3B. „ysnoncioim", xoje nponyurra ynTparby6Hmacre 3paxe, 

HMS= HasampegHo BeJIKKH 3114111jeliCICH 3Hatiaj. 110XylllajH ma ce go6Hje TaKBO CTaKJI0 seh. cy 

6nnii Haseneini, aim seninsa HHAycrpHcxa H3pama join HHje ocrsapeHa. 

, 32) Beim Aeo craxneHmi Hapaiia H3B0AH ce myna H, e M npH memy ce nona3H og 

sax HRH Iltalbe Kam HcrombeHor craxna yxsaheHe xpajem cneinijanHe „c-raxnapcxe Aysaisxe". 

jja 6H cc craxneHoj maces gam gosonma BBCKO3HOCT, ona ce nperxonHo °magi,' mo 700--800° . 

Can npogec gysaisa H3BOAH ce HJm noMohy criewijaninix xanyna Hnx 6e3 HAix. Y nocneAn.em 
cnymajy oA paginixa y tingyarpHju aroma — AyBaUa , craxna — Tpanui ce Hapomwra seurnma. 
Temax pag Aysama craxna y cagannse speme cse ce smile aammyje paAom cneugjanwax, mecro 
moms Kokuunixosainix maunsia..Hanopeno ca gysaisem, senincy npHmelly HMa samaibe craxne- 
HHX  

33) Y 6p3o oxnahenom crawly crsapajy ce jaxa yHyrapisa Hanpe3asa, ycneA mera ono 
naxo npcxa. 36or Torii ce roTose craxneHe HapaAe crasaajy y cnegaijanue Helm, rite ce nocreneHo 
xnage. Kao crspAgyra c M e in a paainimwriix clunnarra, craxno ax nom o6Hminim ycnosHma 
pana He H3Asaja y KpHCTaJIHOM craisy H 3aTO ocraje nposHAHo: Y Bch oxnaheHom cranny, upoirc 

xpmeraninagmje Hge Tentixo cnopo ma ce 
xplicraninanuja mom nplimerwrii camo 
Ha Hexlim CTapHIICHHM HapahesHHama. 
Aim axo aarpejemo craxno, He Aosogehn 
ra mo ommanasaisa H ago ra gocra gyro 
Apnaimo Ha Toj TemnepaTypH, ycneA jaxoK 
y6p3aH,a npoueca xplicranticaiba HacTaje 
T .3B . „ pacralubnnatbe" , Tj . Hansa jaise 
xpvicrana nojemnmix cHnimaTa H craxno 
nocraje HenposHAHo. OBHM ce Kaman 
mono< capia4 npsi Haparm }mom mime-
1114X upegmeTa, ann y sehHini cnymajesa 
in go6Hjaise Henpo3paminix („mnemmix") 
craxana yHoce ce cneunjanHo y HcTon- 
meHy macy Heim mimepanH, xojH naxo 	Cn. 223. — Cxeme crpywrypa Al 203  
Ficxplicranncasajy npH xnabeisy (anaTHT, y xplicranilom (A) H craxnacrom (B) Cralby. 

EpHOJIHT 14 fp.). 

34) HanTrusaiba gomohy peHAreHmoix 3paxosa noxasana cy ma ce craxnacro crane 
maTepHje (c.n.gmHo Tetniom) pa3nHxyje oA xpncranHor HenoTnyHom n p a 13 	H 0 

h y mehyco6Hor pacnopema nojeginnix crpywrypinix enemeHaTa ripocTopHe peinence. h a cn. 
223, gm cy cxeme crpywrypa Al 20, y ximicrannom (A) H craxnacrom (E)crasq. Kao ce sum' 

143 THX cacema, mecroyraoHaug Kapalcrepacratani in xpacranarry pemency Al 203  y craxnacrom 
craH,y ce Aecpopmmuy, aim onniTH xapaxTep pacnopega mecnuxa max je cJiHman oHome y xPacrany. 
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X. zleaiepula epyfia ilepuoduoz cuculeata 

Ha ca. 224, noxa3ana cxema crpyxType marpkijymosor mamas  naje nojaM o pacnopejy 
maim= joint y pemerxm: OBH cy 6e3 manor minAmmor nopema pacnopehemm y npa3mmama 
cHinixaTHe mpexce. nourro y oHoj mpeaut He Hom:rim crporo uparminuo noHai:Maim crpyxTypHxx 
enemeHaTa, To cy nojennte H,HXOBO Ben oxapazerepgcaue no upararny Hejennaxom exeprlijom. 
3aTO ammo, cynpoTno xpricrany, Hema onpeteuy TemnepaTypy Towselba H y uponecy 3arpeHaiba 
nocreneHo ommouna. 

35)• PenaTHHHO cxopo, uomena je ,11p0H3BOHlha xsapnHor enuura, xoje je no xemx-
mom cacrarry cxopo mrdcr cHnHuHjymnuoxcHn (Si0 2). Hponec meroHe H3pane y upiumfmly 
Heoma npocr Homo ce cacrojH jenHocrasHo y Tonn,elby xHapna, (o6HmHo ropcxor xpiacranit), 
Arum onmasarbe 3a ono HeouxonHo ruicoxe TemnepaType upercrasma HH3 TeXHIPIKIDC Tenwoha, 
INTO x1111111, Aa cy H3page oR xsapga spno cxyne. 

• •11 
Cnemulsorna Tema= xsaptwor crams. 	11311001 2,2, Tj.mama je Ho KOA ;Hint xplicrammx 

morusisixanHja cHnturHjymnHoxcHna. 143Han 200°  10381311110 CraK710 IlpHMeTHO npOnymTa Hogonait 
xenujym,a H3Han 100°  H npyre racose. HHTepecaHTHa oco6aHa ToulbeHor smapna je notnyHo 

• ., 00 

Cn. 224. — Cxema crpyx- xxcenme (ocHm HF H H,PO4) upaknicao He nejc•rHyjy Ha 
ype HaTpHjymorior• craxna,L. xriaprrHo CTUKII0; nom ra ansanHje nocra naxo Harpwaajy. Apyra 

maim xHapnHor c7•axna je }berms seha xpTocr y nop4erby ca 
o6ksmilm. 

36) 3a cH.runrHjymnnoxcHn je BeoMa RapaxrepHcrHmHo jegmbeibe ca cbocclxrpneHToxcu-
nom, SiO2  • P205. Osa maTepHja ce crsapa npu sarpesarby meuusnme H uo3HaTa je y HexonHxo 
o6nHxa, xojH ce pa3nHxyjy xpncranHom crpyKTypom H noliammem 'Tema 130g.H. Osa paaname 
monwisixamaje JlO6HBexe Ha penamsHo HHclulm Temneparypama (pena 300 0), a He nejcray. je Ha &mime no6rmeHe Ha BHCOHHM TemuepaTypama. 113Han 1100°  crsapa ce monHcfmrsagmja xojy 
He pasnasce max HH (1)nyoposo,rsmusma xxcennHa. HHcxoTemnepaTypHH o6nium crHapajy ce, 
H3rnena Tarcobe HpH peamurjH xHapus ca pacrHopmma H 3PO4, time je ycnorimeso H HarpH3a-
jyhe nejcrso ose xHcenHae Ha }outputs) cram°. 

C rnenHurra yHyTpaume crpyxType, HarregeHo jegmbeibe join Haje upoymeHo. Morylse 
je na ra •Tpe6a cmaTpaTH meTaltoccbaTom c H n H H n•a (S10 2+). Mana- npyrH JlepiiBaTH oBor 
pagmana, }coin oxtroBapa nojasH cHnHskliYma ca 6aamm oco6HHama, jot' Huey ClICBHM uoya.aa-Ho Homan, max cy no6useHH 6e36ojHH xpmcrami jegmberisa cacrisa SSiCl a  (T. TOMB. 75°) H SSiBr2  (T. TOMB. 92°)?  xoja 6H ce morns na c.marpajy comma THocHnHnHn a .  (SSi2+). Bona naxo paamasce o6a oak jenrubema Ha H 2S, Si02  H Ha Ogrosapajyhu xanoreHorxinomm. Peax_ rafjom SiSBr2  ca amoHHjaxom moste ce no6wrx cHnH K crTHO Ka p6amHg — SiS(NH 2)2.  

37) Hem HoHcrawre csuuurHjyMxanoreHHns gaTe cy Hume. 

MaTepuja 	  SiF4  SiC14  SiBr4  SiJ4 
TOTIHOTa crsapama Oacculmati) 360 .150 94 30 
Temneparypa• Tonibeiba ( C) 	 —77 (HpHT.) —68 +5 124 
TemnepaTypa whymarba ( °)C 	 —90 (cy6n.) +57 .155 290 

3HaTHe xonumme SiF4  no6Hjajy -  ce xao crropenaH upcmsson npx cDa6pHxagHjH cynep-
cfroccPaTa. CHnugHjymTeTpacirnyopHn je BeoMa oxportaH. 

38) CluimaliYmTeTpaxnoprin ce o6HmHo go6Hja nejarsom xmopa Ha yclijauy .  mem),  SiO2 SiO2  + 2C + 2C1, + 5 laC(1.4 = 2C0 SiC14 . CpuTHaa Hporreca 6HTHo maim 0.4 Tuna noname mon•lsmautrje cHniumjyrivnioxcrana. 
39) Bpomun H jormg camuudyma mory ce mum no6HTH pealcuHjom H3mekr racommx 

HBr x HJ n napa SiC14, nipH 3arpersam.y. ARO ce sameHa 'mops 6poMoM Hnu jogoM ue Hssene 
HoTnyHo, °riga nocrajy memoHHTH xanoreHHAH cHnunsjyma SiC1 3Br, SiC12Br2, SiC1J, SiBraJ H T.C.71. Peaxnujom ammey SiC14  H SbF3, rrpH 3arpeaarby, gory ce no6HTH al187101'1111clony-opoxnoprurn — SiFC12, SiF2C12, SiF2C1. Ha HHcoxiim TemnepaTypama ce ycriocrarsba mut 

OTCyCTB• enacrtimHoc-rx rtocne upepane,• Iwo mum Ha C3' HUTS,  
H ampane HamHHAHe OJI odor maTepHjana He3ameun.HHH y npo-
H3BOAISH 1111311 wallows( mepmax micrpYmemaTa. 

HajnparoueHHje Hpernmyticrso xHapirmor craxna Hag o6irm..' 
HHM jecTe H3Haupe);uo He3HaTaH xoerinumjeHar TemuepaTypnor 
uniposa, npH6nHamo 15 HyTa. mama Hero icon o6HmHor 
3axsan,yjybn Tome, xHaprum cyn H3npscasa 6es upcsama Bpno 
Rune HpomeHe TemnepaType: sera moscemo, Haupismep, 3arpe-
jiTH 	gpseHor yorjama H OHM= 3aTHM ymomnuf y .130M. 
C npyre crpaHe, xHapuxo cram° mops HuMano He skupucaHa 
ynTpasby6Hmacre vane H 3aTo Rana= HpumeHy y amapanima sa 
HsHXOBO SeurTarsco Jlo6Mjatbe. AKO HCTOTULCHH ramp; o6ojHMo 
conHma mama oHna ce no6Hja nprio craws), Rote sanimaaa eae 
Huishrfse 3pase, anH xoje nponyurra ynTpausy6Hmacre. Bona 
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§ 4. Cunutiujyx 

  

pasnoTegant °Assoc n3mehy monexyna pamfora sans. HanpnMep, npn 3arpesanq SiF sBrs  no 
700°  maim jennospemeno canpxof : SiBr 4  (4%), SiFBrs  (25%), SiFsBrs  (40%), SiF,Br (23%), 
SiF 4(8%). Csoicrna memos:art= xanoresufna ornonfo npercrasnsajy cpensnly y onnocy Ha au+. 
crsa onrosaPajyhmt npocrax xanoressina. CannunjymTespajognny je 6nusax no oco6nnamst 
ponanng ountufnjytat [Si(NCS) 4], Kohl ce moxce no6wrif peasatnjo m tomehy SiC1 Pb 
(NCS), y 6es3ononom pacrsopy. To cy 6e36obuf xpncrann (T. TOMB. 144° , T. KM. 313°), lc* 
Bona nano pa3nme. nO3HaT je, Taxoe, cansunfjpascnopun cacrasa (SiCp x  tinja sicra 6oja na 
ono 1900 ' npenaan'y napannacTonpseny, H nonosa ce ycnocrasza npn xna1en,y. 

• 40) On xanoresinna csunnflijyma naj6on.e je nporien SiC1 4. Peasagfja one maTepnje, npn 
3arpesmy ,c ()Hafnium Boom =Tana, nge affanorno peasugsbi c sonom (y HeKUM cnymajennma 
Teqe spno eneprtonfo). HanpnMep, peaxugja ca Al sOs  lute no cxemn 3SiC15  2Al20s  3Si05  

4A1C1s  + 28 smart. 3amena xnopa falceousucom nasto ce spun! Taxohe Hans ce Ha mow He-
safx nemeTana nejcrsyje ca SiC1 4. HanpnMep, cionnufjpaTrrpaxnoptin npenonn P,0 6  y POC1s, 
a SO, y S,O,C1,. liponyurramem cmeuse naps SiC1 4  c saanyxom xpo3 jasco ycnjany nen, Ao6Hjant 

ce 6e360i11H, HalapJ1214BH H mano ELOCTOjaH14 o K c H x 11 opunn cfunnufjyma, cacrasa Si, 

0C16, Si404C1, sun. Homan, cy, Taxohe, no cacrasy H oco6mama ananornst oxcn6pomnna. Hoof 
on neptufam ogrosapajyhms clmyopfola sana3e ce H y npuponn. Osano nonaan, nanpludep, Auf-
nepan Tona — A1sSiO4(F, OH), 3asnumbinfo je na ca biennium naTpnjymom SiC1 4  pea-
ryje (rips' qemy nocraje NaC1 y3 143nsajanse amoptimor canungjyma) —. CBMO TeMnepaTypn 
npsenor yoljansa, golf y cnrzajy SiBr 4  SiJ4  ananorna petuatnja TeMe minx) mune. Hapoznrra 
oco6fula SiJ4, jecre naxa 3anagasocr fberossfx 3arpejaHHx naps Ha saanyxy. 

1/1 SiC14  vs "berme ananornje y crasby cy na C monexyanma nem npyrnx marrepnja rpane 
npomnone SfAmnije, nanpamep, SiF4  • 2NHs, SiC14  • 6NHs, SiBr4  • 2NHs. Behmia osaxstax 
scomnnexcnnx jegtobesba cfunnwjyrda MaJI0 je nocrojana. Balsam impels's qinni 1013 npno nocro-

jams( Aeinntan SiF4 H C01114 cpnyopono,gosnome xmcennste, Koji he 6 • •rn noninfje nomearni• 

41) ,Ilejcrsom Tensor amosinjaxa na SiC14  crimps ce cumfunjym .TeTpaamun [Si 
(NH2)4], nob( npn 3arpessuby npena3n y paase npyre 330THe ,rsepnsaTe clunntnjyma, a npema  cate- 

nelloj cxeam: 

0° 	 1000 	900° 	1200°  
Si(NH,)4 	HNSi(NH,), 	HNSiNH 	HN(SiN), 	SisN, 

Kpabbn npon3son je seh pasmje nomenrrn cnninfnjyranniman. 
42) Ocsof najnpocrifjnx xanorennna SOC." no3naTa cy j0111 H xanorencxa jensnbesba 

Si,X6 . Onurrn Hamm smixosor ,go6njalba cacrobf ce y nejcrsy naps SiX 4  Ha ancoxoj TemnepaTypn 
na amopclquf Si, npeoa pesepcnsnoj peaxunjx: 3SiX4-1-Si;(--■ 2SisX5 . 3Canoreannif Si,X, cy 
6e36obte, Teune man tispere maTepnje (nanpnmep, Si sC16, T. TOMB. 3 , T.14.1b. 147°). Ca xnopom 

H 6poMoM cy nomfaTa jengsbesba ca Arland H1130B11Ma 'aroma cionntsfjyma, poLynyjylin Si sC15, 
SOT". Taxohe cy °micas's! Ilp0H3BOHH cacrasa Si10C122  (ancxo3na Tetufocr) H Si s5C152  (asp-

cuoufa maca). 
Bona nano paanaxce cse cnoxcene xanorennne cfunnnfjyma into HOHIPTHO Bonn sca o6pa-

3onamy Si(OH)4  H ogrosapajyhe xanoresosonommne xxcenntle. Axo ce peasafsja H3B0,014 

smarm() 11 . 6e3 mums sone, mory na ce sfansoje nenocrojann wsTepmennjapsin nposissonn migpo-
nn3e, xojn join yin's canpme se3e Si — Si y csom cacrany. Tam, Si sCle  no THM ycnomma Aaie 

T3B. CHJIIIHOOKCILTIHy KHCeJIHHy (SiOOH)x. Osa ce mnsaja xao 6eo npax ssepacrsopan y Bonn 
6e3 sofcennstcxxx csojcTaBa. Ilpsf Tpelby HJIH aarpessuby pasnaxce ce c excnno3njom, a jr mica-
nifjama ce pacrsapa C nansajamem sonowfxa. 

43) Y crasby nape 1-12SiF, je AncocosaHa mute on 50% H To sell Ha o6wmHM TemnepaTy-
pama. Knaheibem HointenTposamos sonesufx pacTsopa =we na ce mnsojsi y o6nnicy 6e36ojmix 
xpncrana, cacrasa H2SiF 6  • 2H20 (T.TOHJB. 19°). Ca npyrnm xanorennma ce Efe crsapajy 
norm scomnnexcne xxcenfole H,SiX 6 . Cneunclmonto nonautasbe cbnyopa, n3rnena, y nem je ca 
3HaTHO masbom 3anpeMHHoM F-  y nopehen.y ca C1-, Br- 	3a peamsnjy era:Oaths HsSiF5 

 Y Pa3611.30(eHHM sonennm pacTsopnma liMaMO K [SiF4f[F12/ISiFe"l = 7 • 107 . 

Cno6onna 11,SiF 6  ynoTpe6mana ce y nnsapersy (Rao gemuclafxyjyhe cpencrso), a cna6o 
pacrsoptin stonyopocnnsmaTif Na H Ba — y 6op6n npoTns 6itmwtx urreTonnna (Rao sincesclintann). 
Jlaxo pacrsopsuf dzinyopoctunfxam Mg, Zn,- it Al, non TeXHHtlICHM Ha3HBOM „silvans", munt3e 
npfunesfy y rpahessalapersy (time nemeirrne nospunme nenponycumnsed 3a Bogy). 

44) lipti xcapemy, CBH ce cbnyopocnnfacaTif pasnamy Ha SiF 4  H clonyopun op ronapajyher 
meTana. Taloa, Tepmmixa ,igicostnjannjo Na sSiF s  no cxemn: NaaSiF s zt 2NaF SiF4  notunbe 
AA 6nsa npmmerna na 450:. Ha unman Hamm pacnanajy ce cltnyopocsunntaTn H npn pacrsapalby 
y Texmoj HF. Peaxinfja sine no cxemn, nanpnmep: Na aSiF6  2HF = 2NaHF5  SiF4. ,gej-
crsom stmonnjaxa, tbayopocnJmuaTn ce pacuagajy c nawsajaa,em cno6ogne cunsfugjytdone mice-
Mille, nanpumep,' no cxemn: Na2SiFe  4NH4OH = 2NaF 4NH4F Si(OH)4. Ananorno 

He nponec 14 npn ,tte jcray jaxnx anscanmja (NaOH HMI KOH), sum y TOM C1151110Y rips snuncy 
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382 	 X. tiesT46pai a epyua , siepuodHor cuciacFa 

anHamja cmapa ce canKxaT ourosapajyher mrrana H 36or TOM ce cHmigujymoHa HHcemma He 
H3ABaja Rao Tanor. 

45) Ycneg cmapatba H 2SiF6, oruu'ra men XHAPOHH3C XanOreHHAa c11M4104jyht2 Ran 
y rnaaHoM vexcry, y cnyttajy SiF 4  yoaapn je Homo cgoacemtja H Hapascatm ce jegmaimHom: 
3SiF4  2H20 = Si02 + 2H2SiFe . Ha oBaj want ce o6mmo H go6mja clumucalmyoposogo-
Hmum HHcentma. H 2SiF6  nocraje, Tauobe, lcuArou ce Ha Si02 HRH Ha cram() gejaBYie Pacnopom HF. Cama H2SiF6  He AejarByjCua SiOg  H craHRO. 	 • 

46) Cra6Himocr cHnaHa 6pao ce, cmamyje C nosehament 6poja cHgmudymosmc aroma y 
monexygy. Y Room npamty 6pao ce catamyjy H Immorm pegarmate HonaumHe, Koje ce Ao6HiaiY geicTaom coHe Hncentme Him pacntopa NH 4Br y TemHom amomjatcy (tyro gaje micro 6mbH npm-
Hoc cHnaHa) Ha Mg 2Si. JatcHm xnabemem racosare ametue H H,eHoM otpammotiom Aecranamijont y cutycrsy Haagyxa HagHojeaa cy 110j-eAHHH CH.MIxoBojtoranur, am go Siellu. Hem HOHCTaHTe 
nimmx mnaHosa HH3a AaTe cy mime: 

MarepHja 	 SiH4  Si2H6  Si3H, Si4H10  
TemnepaTypa Tomboba ( °C) —185 —129 —117 — 91 
TemnepaTypa mbyttama ° C) —112 -- 14 + 53 107 

CBH cHnamt wnajy HapawrepHoman mitpmc H seoma cy oTpotsHe maTepHje. 11pM aarpe-
Emmy H,HXOBH SHUSH MilaHOBH ce pacnagajy, Hajytig SiH4, Si H H2. IlpH gamem attrpommy 
(npm6imauto go 400°) ce pacnaga Ha caussanjym H Hogomuc. 0Huntatmomm cpegcrEmma CHIMHH ce npeaoge y H2O H Si02 . Ca cn06otmm xanoromma, pearyjy aHanorHo yribOaogountama, aa-
meibyjyhtt xanoreHom jegall mom aogomma 3a gpyrnm. C sommunatanoremumma (Hanpludep 
HC1) y npHcycmy •HatammaTopa (A1C12) Amain ce cim'ma peatamja .(anH Hoja Hega csoje aHa-
norHje y xemajm yrmemma) cyncrHrynnje Hogomum ganoreHom no cxemH, Hanpardep: SiH 4  HC1 = H2 . ± SiH3C1. 

C HoutempoaaHom H2SO4  CHBaHH (CJIWYHO yriboamtomumma) He pearyjy. Boa FIX paagame no cxeMH, HanpHmep: SiH 4  2H20 = 4H2  Si02 . Ann c 6pHatudaso npetutinheHom 
Bottom, y cygommta ort maapga, peaKuHja mge TOBHRO =ratio ga je npatommo HenpHMeTHa. Y ripmcycTsy Tparosa .micenHHa H HapOtIHTO amcamtja, 0Ha ce 3HaTHO y6p3asa H 110,11 061411HHM 
ycnosHma Hoga paaname y TORY 24 cam seh OKO 20% yam ICOMPIHHe 

47) OA HeaacHhemm canana, aHaJIOrHBX HeaacmheaHm yribononomumma, 
mameamue je nporma mom camo tionuctineu — (SiH2)x, Koji nocraje paanaramem CaSi rna-
imjanaom owttentom HHceimHom. To je cseTnompica mspara maTepHja, •Hoja ce cams 0,a ce6e Haan Ha sitagytty. Barpesamem go 380 °  (Siti2)x paaname ce c marmajamem omuumiyma CMeme 
CHBaHa. 

48) Peamtmja Emma napa SiH2C1 (T. Tomb. —118° , T. HZ. —39°) ca &nor:Malcom Teme no cxemH: 3SiH 2C1 4NH2' = 3NH4  Cl N(SiH2)2 .. CTsopom TpHcHnHgammH je 
Tetmocr (T. Tomb. —106°, T. xrb. 52°), Hoja ce Ha mammy cnow/ano maim H 6ypHo paaname 
BOAOM. 

49) OA Hp0H3B0,ga )4eBHMMIHe aameHe sommuma y CHAtimata XaJIOreHOM Hai3aHHALYbHBHiH, 
je cHnHHox n o p o 4:1) o p M (SiHC13). OBaj ce moace go6HTH Hejc-rHom xmopoHogoatma Ha Hornbeam enemeHTapHH cmungtjym Ha 380° . To je 6e36ojHa, naHo noHperrmrsa TempacT (T. . 
T. —128°, T. KM. +32 ). Boga spno..71£1K0 ximpommyje oumHoxnopocpopm. Kaga ra =rpm:tam° 
ca SnF4  y sarombeHoj neamatm, MOMCM0 go6mTH c H n H x o cl) nyopo cp o p M (SiHF 2),. 6e36ojHH rac (T.TOLUB. —131°_, 	—97°). HoaHaT je, nmober  SiHBr3  TegaH nog o6munna yowl:lama (T. Hm. 115°) SiHJ3  (T.T. 8°). 

50) Xmgpoimaom cantucoaogomma, gem:mitts° cy6crwryHcamix xagoreHom, go6HjeH je H113 Hsceommi10-BOAOHIVIHMX jegmbetba camantjyma HaaBaHHX curtmccamuma luijH ce mane- Hyn omuncyjy rpynOM -7,-  Si — 0 — Si 	AtranorrtH.erpHma canoHcamt [(SiH 3)20, (Si2146)20 H C.11. cy 6e36ojHe, racostrre Ham Terme maTepmje s  Hoje ce JBLICO nave Ha Haa,gyxy, 6pao paanamy 
amcanmjama H garaHo (rpagehH mnepmenujapHe npoHatioge) 	sogom. IloaHaT je HH3 xanore- 	• Ho-cy6crinyHcatunt cmnoHcaHa, a raxobe HH3 npopHom y Hojmut je 110,17(OHHIC samemeH opratt-clam parmaimma. 

51) HH3 ApyTHX tcHceommito-sotkompumx jegmbema Si }moult ce op •cunoxcess [(Si6H600,1, Ho* ce Ho6Hja Raga cc Ha CaSi2  Aejcrane tuncoxonitHm pacrsopom cone mice-
mute: To je 6ena Impera maTepHja, jaMtx pegymmomM oco6ima,.Hoja ce 6p3o paaname spyhom 
sogom. Hma mummuly opyHTypy H Ha saagyxy ce cnotiraHO He maim. Bommumomt aromH cHnoH- 
ceHa mory ga ce aameHe xanoromma, (a TaHobe tuswoHountom .  Him ammuo-rpyrrom), HatipHiep, npeMa peatuntjH: Si 6H6O3  HBr = H2 + Si6H602Br. CynpoTno cainom cHnoHceity, °Aro- sapajyhH CylICTHITHOHH npomasorm cy 061111E0 ramie - ami mame HITTeH3HBHO o6ojekm. Hanponm, Haname sem Si—Si (Hanfatmep, no ,Itjc•THOH cuo6oHaor x.nopa)• =Bojo! Ho o6paaosaiba,.6e3- 60jHEIC npoHasoga pacmagama. 
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5. Konouou . 

 

  

52) Ho3HaT je summit' 6poj parr surrxx c 	Kjymopr axc K H K jeumbelba, 
mHorome aHanorinix ourosapajytum npoinnonama yrsbeHma. Hanpxmej), eminecrpm opTo-

cHninixjymose s opToymeHe micesimie iSi(OC 21-12)4  x C(0C211 5)41 cy 6e36ojHe Temnocni xoje 
K.msymajy Ha 166° , onii. 158° . Kysarbem ripnor jeninbeiba ca BO OM biome Aa ce go6kje KonowHIM 
pacTsop Si02, cno6oilax ou enexTposurra. 

Cumnixjymopraxcxa jerimbelba cy no npaimay nocrojaHa Hicsasgyxy x Hepacmopita y 
sum. Ckiwre3a sncoxomonexynapinix npon3soga osora Tima alumina je moryhHocr maxim 
nmpoxe npawrimne npnmeHe 38 Hapany =HOBS H corona, xoje ce osznincyjy BHCOKOM Tephuoncom 
HocrojaHowhy H 111430M npyrxx neibeinix oco6axa. 3aimhumnia oco6ima Hex= CJIHMIDDC npoH3- 
Bona (Pas. CH.TIHKOH8) jecre H3BaxpenHo mana npomexa HHcmo3wrcra y seoma umpoxom mrrepsany 
TemnepaTypa. Honamia mareptija 3a cHirre3y cnimimjymopraxcxxx jeumbeiba je o6xmno SiC1 4. 

533 Cpembe exeprxje paanxturrxx Hem aurimAyma Aare cy y cnenehoj Ta6nHUH: 

Be3a 	 Si—Si Si—H Si-0 Si—S Si—C Si—F Si—C1 Si—Br Si—J 

Exeprmja se3e 
frica.4141 caTiom) 42 	75 	89 	61 	58 	143 	86 	69 	51 

54) Emma pa3muca immehy xemKje ckunninjyma x xemtije yribemma • cacrojH ce npe came 
y penannmo manoj jammix se3e Si—Si : HH30BH Si-aroma mHoro ce =mile xxxiajy Ho yrsbeim-
Koss, Hapomwro axo nocrojx moryhnocr Aa ce mop{ 3a cminnixjym HajxapexTepncrwomja ne3a 
c EHCCOHHKQM. Henocpesum nocneumia °nor je mHoro maibx 6poj nocrojamix canimajymomix 
jenmbeiba y nope1)eiby c yrsbeinmoimm. Ono ce ca cbtoje crpaHe Henocpesmo osipamana Ha pena-
THBHO; pa3HoHpcHocrH opraucHor ni manepanHor atm; non je onficaHo mune on jesmor m 11- 

BHOH8 xxojenmax Hpcim HCHBI4X opramoama, uorne je HO3H8TO CaMO OHO g s e Jb a A e 

pammx numepana. 
Bensma nocrojaHocr Be3e 	• ocransba cBoj anwax Ha 'Kiwi xemmjn cmuninjyma. 

CynpoTno yrsbemmy, Rua Kojer je jeumm smnpaTm4 06mm sum= mama yrsbeHa xxcemma 
(H2CO2), icon cHnHuHjyma je no3HaT =arras 12113 Hajpa3aHmwrHjHat xlinpaTa cHnuumjymnmoHcHita• 
Cama pa3Hom31tocr °mix jegmbebba, npliponmix CH.THIK8T8, yonowbeHa je ynpaso cra6n.imoinhy 
Beae Si—O—Si, Hoja y xehnijii ciininixjyma xrpa Hero Taico 6irrHy yJiory Rao Be3a C—C y opraH-
cmj xemxjx. Y caspemeHoj erami paamma Rayne, Heopraacim xemxja minmixjyma 12ana34 ce 
join y nomemom crangjymy. Y6WOJThe OHS he seponamo 6HTH x3xisojeHa y 3ace6Hy o6nacr, 

HCTO TOAKKO Hammy 3a reonorHjy, KOMHHO je opraHom xemilja Banma 38 6Honorxjy. 

Onmm ripainui xpyncema C H Si y npxpong ynpaso je cynpoTaH: 3£1 yrsbeimx je Hapax-

Tepncrwmo nocTenexo nemmaibe cno6on,Hor CO 2  ca crsapaibem cons H 2CO2, a 3a cHnHumjym 

paanaraH,e COBH cHnHuHjymomoc KHCCIMH8 (npxpommx CHMHK878) xnusajtabem cno6osmor 

cmimilijymnxoxcHua. 

§ 5. Konongs. — ClumnHjymoBa xlicenima, xojy cmo npoplaBanH y riper- 
xogHom naparpacpy, THHHIlau je npeTcrammx maTepHja xoje ce ognHxyjy Beoma 
H3pameHOm cmoHcanhy 3a crsapaffie KOHOHAHTIX pacrsopa. 36or Tora ce, rum 

EbeHom ocao6a1 amy H3 cones nomohy jalanc xlicencma, xao Tailor o6H=nio H3gBaja 
canto jegaH geo go6HjeHor ximpaTa cH.TninHjymgHoxama. MetbajyhH Ha ogroBa-
pajyhH Hamm xoHnempagHjy pacrsopa mo>xemo crsopHTH TaxBe ycnose, ga ce 
Tanor yornuTe He o6pa3yje, Beh csa ounumiymoBa uncenHua ocraHe y Kano- 
HgHo pacrBopeHom cralby. 1  

Kao INTO je Beh painrje noxa3aHo (V § 1), c o6H3pom Ha glimeH3Hje gecrime, 
KOn0HHHH pacrsopH croje H3meby cycneH3Hja, c jegHe crpaHe, H monexyncimx 
pacrsopa, — c )pyre. Y rpy6Hm nyrama, Rao rpamme xonollgHor craHa maTepuje 
mommo y3eTH Benwnme mecrinAe og 1 go 100 mil. Aso 6Hcmo monexyne yBenn- 
lianH MHJIHOH nyra, owla 6H oH0 H3rneganH xao Belie HHH malbe Taxixe, a tie- 
crime TaHaHHx cycneH3Hja Hmane 6H gHmen3Hje BenHice ja6yxe, )Ox 6H CBe 
Benninme H3me1jy oBlix xpanmix cnyliajeBa ogrosapane pa3nwarroj rpagagHjH 
xonownimc =lemma. 

Amcnep3m4 cHcrem HOnOHLtHHX =lemma gmcneproBaHHx 'y 6Hno xaxBoj 

cpegimil HOCH Hams x ail OHAHOT p a T B o p a HJIH corm. 	paawnimx 
cona HajBehH npaxTH=nm 3Hauaj Hmajy xugpoc o n H, Ti. HOJIOHAHH marvel 

y Rojama xao cpegima cnyncH Boga. 
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384 	 X. thilispilla epyfia fiepuodnor mama 

CJIMIHO =ampulla npasor pacTsopa, icanowe uecmge c&aa llana3e ce 
y HenpenigHom xaommiom xpeTaiby. Maga ce iniTelimmocr.osor. xperaza 6p3o 
cmatbyje c noBehamem jHMeH3Hja vecmga, °Ha je max y carzajy 1101101411111131 
pacrBopa join Rocca mama pia ce mogie cynpocTamm CH= Tem. 3aTo ce xano- 

gecrmie H3 oHe cpeninie y Rojoj cy AncneproBaHe He H3nBajajy came on 'ce6e. 
HallpOTHB, Taxiio ClIOHT3110 H3nBajaise non nejcroom CIVIC Teme xapagrepHcriomo je 3a xpyrunije tiecTHge cycneHmija, no gemy ce oBe no cnoniii,em =raw pawn'. Eyjy 	HOJI0H1H11X paCrBopa. 

Qli moliexpicimx pacreopa, ic0J101WHI ce y BehnHH caygajeBa mory_paagg-
'<maim no CBOjHM Hpywinjkim OH THHHHM oco6miama. ARO xpo3 nexap 
c lionoHnimm pacreopok nponycnimo jax clion cHer.nocmix 3paxoBii, TO he ce 
ycnez mcnep3Hje cBetliocni og crpaHe Kogongamc 	cTBapam y 
CBCTJIH H011yC (Tex/Anon icoHyc), xojn ce .lieno molice Blixteril y aaMpaveHoj co6a. 
HanpoTHB, no THm Hcnim ycnoiniiia nocrambeli npaBH pacmop non= ce Rao 
;,orrraximi npa3aH", jep tiec.  nine monexyncmix niimeHmija xoje ce y ibemy Hana3e 
He pacHnajy caeTnocr y Hexom nplimeTHom creneny. C mcnep3Hjok cBetnocrg 
crojH y se3H 14 onaliecneHnHja xoja ce gecro mama Ron HOR011,1111HX pacreopa, Tj. myraH H3r.uen OBHX y on6HjeHoj CBCT.TIOCTH. 

Ynopeno c ournInuim, jaxo ce paaumcyjy jegge on ripyrHx H Amore pyre 
oco6HHe Roaming= H monexy.licimix pacreopa. Hourro cy xonovinge gecrime He-
cpa3mepHo Behe on nojemmix monexy.na, IBHXOB 6poj y lemming 3anpemmie 
(npH jemaxoj Monapuoj xonneurpainijH nucneproBake maTeppije) 6Hhe mHoro 
maH.H. Ycnej Tora ripomeHa oco6glia paCrBopa, xoje cy y semi ca 6pojem pacreo-
pemix xiecrana (ocmoTcxe nojaBe, cumiceme TeMnepaType mplimelia irrn.) Ron 
xonoguinix pacmopa HcnomaBajy ce camo y cacinim He3HaTHOM creneHy. 2-3  

Haj6imrnja oco6HHa xo.nommor crow maTepHje, Roja Henocpermo croja 
y Be3H c manam nlimeH3Hjama tiecnina, jecre orpomHo noBehame gdixoBe ue.no-
ignHe n o B pm H H e. AHO 311MHCJIHMO Homy ca 141111110M ilyHCHHe OH 1 CAI, TO he }Bella 3anpemima H3HOCHTII I age, a HenoicynHa noBpunma — 6 c.42 . Axo ce oBa Roma nonenx Ha cHTHHje, nelioxynHa 3anpeMHHa ocraje licra, aiIH maixoBa 
nenoxynHa noBpumlia, xao LUTO ce TO MUM 143 npHaoliceHe Ta6umie, H3BaHpemo ce 6p3o noBehaBa. 

Apiama minim  
Rowe 

EPoi 
ROLI,ICH 

y 1 cm3  

Llen0R3r1111a .  
neapzumaa 

y anil 
Ayaama image 

Rowe 
EPOi 	Llenoxymm 
Email 	goapimma 

y 1 Ems 	Y 110 

I ca 	  
1 MAO 	  
100 p 
10 p. 

1 
103  
10 6  
102 

6 

600 
6000 

60  1 	p. 
100 .KU 
10 All 
1 .up 

1012  
14 6 
1018 
1081 

6 
60 

 • 600
6000 

KOH KOROH1111HX =lemma (1 00mix —Imp.) criseneu ducaep3uje maTepHja (Tj. 
onHoc nospunme npema 3aripemmm) prpomaH je. Y Be3H c TIM, 3a xonottue cy Hapararro HapagreplicTimm CBH nponecH xojH Texy Ha rpamtmoj 110Bp11114H41 JABe ipa3e, Hanpiimep, aTcopnuilja. 4  

Holum no cHojiim ntimeH3Hjama Ronomme =men= nelice Hameby xxecrmia 
cycneH3lija H monexyaa, To ce 3a no6Hjame maTepHja 'y KOHOHLUIOM army mory npHmeTHTH ;Asa gamma: HUH climeffie HPymilix mecrinia, HJn3 , o6pHyro, crBapa- 

arperaTa on nojemmix mcknexyna. MeTone no6iijama xonoHna no iipBom Ha- 
gimy 3oBy ce nHcnepcHoire, no npyrom — ROHneHaagHoHe. 
Ho 3aMHcJm, HajnpocTaja niicnepcHoHa metrona 6Haa 6H mexammo cHribeme 
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§ 5. K04014oU 385 

noname marepHje. Ha osaj }arum nomohy cnemjanmx 'KonoHgrutx mnitHosa mory 
ce go6HTH Itecntne npetunixa go  10 mix. KOJIHAHR MJIHHOBH ce ynorpe6n,majy y 
4>apmanercRoj HligyCTpHjII, mutycrpyjH HCHBOTHHX Hamtpxmla H gpyrm rpaHama 
mutycrpHje . 5  

Join qemhe ce npmemyjy xomettaanHoHe meroge, aacHoHme Ha paammt-
THm xenuicKum peamajama, xoje Hoge crHapamy marepHja npaKTwncH HepacrHop-
JEMBIIX y H3a6paHoj cpegHHH. Perymmyhtt ycnoHe Toxa nponeca, moacemo no-
crHhrt ga ce marepHja HagHojH y o6iimcy Konommx qecntna 6Hno xojnx mi-
meH3Hja. 6-9  

Ho noHauiamy npema relmoj (Dam y Kojoj cy mcneproBane, KonougHe 
qecrme momemo no,rtemm y gBe HenHxe rpyne. Ilpercrammua jegHe og H,11X 
go6po arcop6yjy Ha cHojoj nospiumm moneKyne marepHje cpegme xoja HX" 
oxpywyje H rpage'c mama cra6mHe Komnnexce consamor Tina. Tatum xonotupu 
30By ce Auo0unnu (y cartajy Hoge — xuapoOtimu). CHaKa gm-mina J11104011.71110r 
Konoma o6nowexa je Teintom onHom, Koja ce He pacxxua nornyHo qax HH npla 
cnajamy nojegmmx mecrma jegHe c gpyrom. Ycneg tora, npti o6pa3osalby xpyn-
liHj111( arperaTa, y massy OBHX yJkl3H H return cimaa. 

Hpercrammut gpyre rpyne Konoxua He arcop6yjy monexyne Tetme (Dan. 
TaK13H KO-T10/1,11H 30By ce nuotfio6itu (y cnyqajy Hoge — xuapag5o6nu). Y IbHXOBHM 
conma nojemHe tiecrme HHcy o6nomeHe onHom Textile ten H °Ha npH crHaptuby 
xpyruntjHrx arperara He ynaatt y BbliXOB camas. Kao npHmep aa xxupocloo6m 
KOR011g mo>Ke ;:ta nocnymH cyncinut apcexa, Kao npHmep xHgpotaumor — CHRH- 
gmjymoBa KHCeJIHHa H OKCH,4 TBO>08. 16  

OcHm marepHje oHe cpeutme y xojoj cy gHcneproBaHe, xonoxtme qecrtute 
mory arcop6oHaTH H gpyre monexyne xojit ce Hanaae y Texmoj cpaaH, a TaKo4e 
— urro' je og Hapoturre Haxmocrx — j o H e. Y nocnembem cartabr mut mut 
nocrajy HaenexrpHcam. Homo je icapaxrep nospumHe Rog Ha= Konotuumx 
mecnuat jegaH HCTH, TO ce °He cite HaenexrpHuty H C T O H M e H H M enexrprant-
TeTOM: oHe Koje npereauto arcop6yjy IcarjoHe — 1103HTHBHHM (8031401l8h34 KOJK5- 
HAII), a oHe Koje arcop6yjy yrnasHom aHjo)Ie — Hermit:1mm (mezainuem 
KOJIOHAH). 1103HTHBHH cy no 06HtIHHM ycnomma ,Iroatjatba, HanpHmep, xxu-
pocOnH oKcHga merana, HeraTHHHH — xligpocom cymnopmx jegmbetba (a TaKo4e 
cminutHjymose micemitte). 11-13 

3Hatc Ha6oja KOJIOW/Hla %lemma mome ce ogpegHTH ornegom, jep no 
gejcrHom jegHocmitcnexe enexrpmme crpyje nommumm KOJI011,411 Kpehy ce xa 
RaTom, HeraTHBHH — xa aHom. HpH nportattalby oBe nojaHe (3BaHe enetaTipo-
Oope3om) XHApOCeul, KOjH ce Hcrnrryje, CTEIBJba ce y AO1bH 

geo num 06JIHKa U (CJI. 225), cHa6getteHoj cnammama, 
aamm ce o6e cnaHHHe aarHope, roptm Apo anapara ce 
Hcnepe a aaritm Hamm BOJAOM H y lb ypoHe enexrpoge. 
Homo ce orHope o6e emulate H ylUbyt1H jertHochutcneHa 
crpyja, y nem notimbe enewrpocpopeaa. Kperame KOJI0H)l-
1111X qecnuta oxt jemor nova Ka gpyrom Hapolurro ce 
mome naxo nocmarpam Rog o6ojemtx cam HenocpegHo 

npomem HHHoa o6ojeHHx cnojetta Teimocrit y o6a 
xpaxa nem. 

	

,ItaHac enexrpocbopeaa H/U133H HH3 TeXHHtIKHX npxmeHa. 	Cm. 225 
Hanpmep, y tba6pmaintjH nopuynaHcKmc Hapaga nomohy AnaPaT 3a IIPOraaBalbe 

	

Tae ce ocno6aba rnHHa og npmeca oactuta rHomba. 	enarrpocpope3e 

Meroga ce sacHHHa Ha Tome HITO ce qecrmte y HogH paamy- 
heHe ramie HaenexrpticaBajy Herarmmo, a qecrme oxcluta rHow4a — no-ammo. 
Hpii nponyurramy enexrpHytte crpyje Kpoa cycneHaHjy, Ha atm= ce =Tuba 
BeOMa qacra mum" 

25 ()mina xehutja 
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386 	 X. Tiefitepaia zpyfia fiepuoduoz cualeAta 

H3 rope H350HWHOr npollaAnaaa Aa y cac7aB KOROHAHM twanga, OcHm 
maTepHje on xoje cy oHe Henocpegno crBopexe, gory ga yby Taxobe c &OM TeCHO 
noBe3aHH monexyan Tetme cba3e H aTcop6oBanu joHH. Ocnm Tora, y oxonnoj 
cpentuna oxo necrHga mopajy ce HeH36eHuto Hang3HTH H joHH cynpornor 3Haxa. 
OBaxo noc.maTpana xonoHnHa mecnina ca C B H M THM nonyHama aone ce Altaiefia, 
a -  geo oBe xojH ce cacrojH canto on monexyna H joHa HenocpenHo HeaaHxx 
c KOJIOHJAHOM Ilecrimom 3oBe ce zpanyna. Hanpamep, y cacraB mugene nu:To-
d= oxcHna rutzo0a Ao6ajeuor xHnponnaom OCHM Fe203, yna3H join Bona, 
aTcop6osaHH joHH Fe-- H joHH C1' HojH oxpyHtyw tiecrHuy y Telmoj dxt3H. On-
urra 43sopmyna TaxBe mHgene Harnena: xFe 203  • yH2O • zFe• • • + 3zC1', a rpa-
Hyna — xFe203  • yH20 • zFe•••. Ha CHINNI Hat/HH ontuTa cbopmyna mmene 
xmxpolto6Hor cona As2 S3  Hma 06JIHK xAs2S3  • ZSIT z11-, a rpanyna xAs2  
S3 • zSH'. CxemaTcxx ce oso 06149H0 HspancaBa °Blum: 

      

      

 

Fe203 

 

Fe••• 3C1 	H 	As2S3 I SH' H.• 

 

H2O 

 

CnHinie .cxemaTcxe cl3opmyne munena H rpaHyna HapaataBajy cacTaB H jenmix 
npyrxx canto KI3a.TIHTBTHB110, Tj. noxasyjy nancoBe c.acTaBHe nenoBe, 
aim He najy ripeTcTaBy o penannmoj K0.111111HHH OB1121 ilenosa. 

Maria Hameby nojeniumx tiecurga c.Baxor calm nocTojH y3ajamHo npHBna-
gen,e nO lbyTHosom 3axoxy, Hnax *cy Te awe BeoMa mane. HecparabeHo Beha 3Ha-
maj 3a moryhHocr npHsnagema uecrEga jenHe npyroj Hma y3ajamHo nejcrBo 
XOBH2C 110Bpall4HCKHX cnojesa (B. CR. 141). AJIH oHo ce Monte npamerHo Hcnomirrli 
CaMO Ha pacrojanalma man,Hm on ip. Tj. npx TaKBOM 11HTHMHOM nonHpy, KOjH Ha-
craje canto yureg HenocpenHor cygapa %manna y ibHxoBom xaoTHq-
Hom xperamy. KOJIHICO cy Berance (manse nospusuicxe mine, mo)xe ce BHgeTH 
Ha omega ca npecosaffiem meranmx npaxosa: axo ce noBehaniem norrHoca (Ha-
npHmep 3a 6axap no 5000 ain As) omoryhH nojentnaHm cecrHnama npaxa na gobY 
Y itOBOMHO HHTHMBH ;mow, oHe ce cnerubyiy y je,1:0111 KOMIlaKTall KOM£1,11 MeTaila. 

Yczen nojaBe cam npHsnagena HacTaje kauyAatfuja cona, Tj. cnajame 
naxosm gecrmla je)He c gpyrom H c•THapame enoxcemix arperaTa. Rang nocmr-
Hy HasecHy BenkHnniy, OBH mune He mory Aa  ce onpme y cycneHaHjH H H3nBajajy 
ce 113 cpentme y xojoj cy 6HJIH cycnennosaHH Hacraje ceaumaaltayuja xononns. 
Rao urro ce 113 HanomeHor BH,L1H, RoarynanHja je nponec noBehan,a mecrHus cona, 
a cennmeHTanlija — xpajnda pe3ynTaT oBor nponeca. Final( nog nojmom xoaryna-
nHje seoma uecTo ce nonpa3ymeBajy o6e nojaBe. 

Hajsanumni (PaxTop, RojH cnpetiaBa KoarynanHjy, jecy enex-rpmnim Ha6oja 
ROJIOHAHHX gecrHga. Ycnert HcToHmeHocrli OBHX, gecrune xoje ce xpehy jenHa 
gPYroi y cycpeT canto y cacmm pennim cnriajetnima story ;la noby jenHa npyroj 
Taxo 6.nmy ga 6H ce 143me1-)y lbHX morne nojaBHTH gOBOJE•110 jaxe cline npHsna- 

Hpema Tome, con RojH canpnoi jaxo HaenexTpucaHe xonoHnHe gecnnie, 
npHmeTHo He xoarynyje WI( Hit npH gyrom cTajtuby, Tj, OH je BeoMa nocTojaH. 

OuHrnenHo je na ce ony3Hmamem enexTpwrHor Ha6oja xonH,n;HHm mecTHnama 
(6ap neJIHNIMIHO) mopa cman,HTH nocrojaHocr aura H nOMOhH IberoBa xoaryna-
HHja. TaxBo npanobeibe y cnytiajy xxnpocona mome ce Hajnpocruje Hasecrn 
nonammem enexTponma xonomnHom pacrBopy. Marta ce TIN mne yBOCH nog-
jextHax 6poj 1103HTHB1111X 11 HeraTHBInix Ha6oja, IMILK y „jOHCK0j aTmootepH 
xoja HenocpenHo oxppxyje KOJIOHHHy vim-1=y, yBex noHexne upeoBnabyjy moj 
cynpomo HaenexTpHcaHH joHH, xoje 360T TOTK tleCTIBle npeTenafo H aTCOP6YjY. 
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nourro yHoulobe enexTpwarra jaxo nosehaHa =wry xongercrpaggjy jolia y pa-
crHopy, y CJIOBH 3a arcopirnmjy nocraly Emma nosom.HH H npHo6irrHH Ha6oj qe-
cmga 6p3o ce Herpangme, ycneg "'era Hacraje xoarynamja cona. rippogim 
npoHec xoarynauHje nomohy enexTponirra ocrHapea je y mamma pa3MapaMa 
Ha puhHma pexa, rge ce xonoHug H cycneHmje xoje pexe Hoce =mice nog gej-
CMOM cones Mopc.ice Hoge. 

Y cnytmjy xHgpotto6mix xonouga, Roarynauaja ce nomohy enewrposurra 
ocTBapyje o6Htmo MHO H, 713 60 ce nocrarna cegnmewragHja, 11(0BOJbHa je Beh 
penammo mama Romeirrplumja joHa. HanpoTHH xoarynauxja xxgpocimumix 
KOROHM, qHje cy tiecrHge noxpHHeHe cnojem aTcop6oHamx monexyna Hoge, Hge 
3Hamo TeMCe H IbHxoHa cemmorrauHja Hacraje canto npH Heoma Heaxamm xoH-
Heirrpamjama exacrponms. 16-21  • 

Tam= Ronoma (Kozapraiiiu) Hmajy pa3nwurry crprcrypy. JIH04o6HH 
xonowAH npH cegHmemagHja He noHname 3a cO6OM TetIHy cim3y H H3gBajajy ce y 
Emmy TaHaHor upaxa Jam naxymxua. HanpoTHH, RHO(INITIHH ROBOHX(H Homage 3a 
co6om Hmue maim 3Hame xonHqHHe Texwe 4)a3e, mTO H ycnoH.Tbasa II H X T H-

jacT impaxTep Tanora. Corm Hexmx JIH042•HJIHHX 'Comma (HaupHmep, mega-

THHa) qax ce nomyHo crifily y mutmjacry macy (mere, runcrnje). OBaKBH mm-

rynaTH, HO jH y CBOM CaCTaBy ca,gpxce H ca co6ox nortygeHy TegHy (1)a3y, 30By ce 
o6,Ht1Ho ream (y carlajy ga je yoga Telma (1m3a — x H g p o r e n H). 22-24  

no noHamalby Tanora xojH ce c-rHapajy npH cegHmeirramjH npema HoMI 
(H.gH ogroHapajyhoj gpyroj Teunoj clm3H), Harp:gm ce gene Ha ilospaine it He-

tioepatime. Ta.1103H npshx, npH gogHpy ca tHWTOM BOAOM HOHOBO CHOHTaHO npe-. 
na3e y pacrHop, rpagehm cone. Taxo ce noHama, Hanplimep, rymapa6mm. Homo-
THB Ta.T103H Henosparma mamma npH upocrom gogHpy. ca Texmom 4m30m CHOH-

Tam ce y iboj He pacrHapajy. Kao npumep HenospaTHax xononga mory ga nocny-
Hce xxcenma, 'oxcHg rHowha, As2 Ss  HTA 2 5-2 

Maga npH upocrom goggpy Tanora HenoHpaTHHx xonoHga ca 
Hogom He nocTajy ding, max ce noHexag OHM mory go6HTH aim ce Hogg goita 
He3HaTHa KORWHIlia enexTpontrra. JOHH OBHX, aTcop6yjyhH ce Ha gecuniama 

Tanora, HaenexrpHcaBajy 11X HcroHmemm enexrpmurrerom, yc.neg qua gem= 
notunby ga ce 0A6Hiajy jegHa og xtpyre H ga ce pacnopehyjy no uenoj 3a1Tpemium 
Tetme 4m3e. Hpogec cmapaiba cons .gejc-rHom Bpao manmx xougeurpagHja enex., 
Tponwra Ha T more maTeprija lc* upxnagaiy Henoupamum xonmumma 3oBe ce 
fiefsfau3ayuja. To je jegHa og HajHammijxx gmcnepcHomix meroga 3a go6Hjaibe 
cona." -28  

OCHM go calla nomeHymx xragpocona, cne Beta! npalcratum 3Haviaj no-: 
gmby ga go6Hjajy glicnepam cHcremn y racomrroj cpegHHH, crHopeHH H3 uecTH-
ua tmpcmx maTepHja H M o B ugH H3 xarumum Texmocm (m a r n e). Axo 
cy nocraan y Ha3gyxy, oHH ce o6Hxmo 3oHy aepoconuma. Hajnpocr0jH HpHmep 
aepocOna je ):KysaHclui gHM (cpegibx npetumx =lemma 0,25 p.). 

Y enexrpHtmom nomy HHcoxor HanoHa, tiecmge aepocona nognoxy enex-
Tpocbope3H, ripH qemy, gocneHum go enexrpoga, ry6e cHoj Ha6oj H Tanowe ce. 

EnexTpocimpe3a aepocona Hana3H HH3 HajHamumjHx npaRTHqmix upHmeHa 3a 
npetimuhaHmbe racosa og cycneHgosamix lispcmx H 'regime mecrbga. Y Hamm. 
cnyuajemma onaxso npelumuhaHmbe HeonxogHo je )1a 6H ce morm4 H3Hecm HE-
gycrpHow npouecH (Hanpumep, npetuuuhasalbe SO2  'cog xmrraRTHe meroge 

go6Hjaiba H2 SO4),— Y APYrllm — nomohy rbe ce xsaTajy pa3nwurrH cxynogemi 
npoinsogH xoje racom4 °gime co6om y Fatly iipaunum. Hajaag, enocrpoctope3a 
aepocona Heoma je HasxHa H ca caHHTercxo-xHrHjeHcxor rnegnurra, jep omoryharm 
ga ce racom Koji! ce nyurrajy y aTmootepy npemac-re og urrerma cacrojaxa." 

25• 
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X. Eletiepaia rpytia titpuodum =Tama 

Bp3H paasoj, xoje je HapanepucTimax 3a xemlljy mama, nocnextitga: je 
Bemmor mama* nojasa x npogeca- xoje ore Hayxa npoy'asa 3a najpaanuturryije 
rpaue moselmje uenamocyx. Ilirrama,, pex.no 6x ce •ncrrnyxo pa3nworra, xao Urro 
cy HCHBOTHH npogecx y oprammuima, cmapathe Hex= humepana- y upxpowi,' 
crpywrypa H pO,L(HOCTH O6pagHBOr 301.113HLUTa mtg. - 'TeCHO cy noue3aux c Rom- 
Kamm crameht marepxja. Korionuxa xemxja je .  Taxo4e• Hap= ocxota 3a Audory 
inutyc-rpxcxy npox3Boxiby . (BeinTaxxo EtnaKHO, unacTxxxe mace H HaKOBH, Ray- • Tip(' }rm.). 

'Away= 

H. 	
1) P8311111C8 y mmy oco6mta marepHja Rao nrro cy mehep, coma H ammo, c jegae grpane, 

	

rymana, )KCJIIITHES 	c .{pyre, HanpHMep, jam) HapaaceHa cnoco6Hocr crsapatha 
crana Rog rips= H OgHTAeAHO OTCyCTBO TRIM CH0006HOCTH ROA Apyrxx, IIOCJIyHCHAII je 6asa 3a nogeny max MaTepHja Ha gHe rpyne — Ha xplicuumlige H KOKORAC (o rpm= pew „Rona" 	rymano). 

Osy nogeny yseo je rpaxaM jom upu damoj nojasx ymema o Ronommma mecnecermc rogmut 
npomnora croneha. Melvmm, raga je seh amo Hspiufceso murubme, maga ROM je moryhe 
„nocrojebe jegHe re HCTe marepHje 3r o6nHxy xpucranomga H mamma, H npenas Hs jegHor crams 
y gpyro" (H. r. Boptumos, 1869 r.). 

Y roxy spemena noxasano ce Jja „RpHcranomm" H „KOROKAH" He nocroje Rao Imam, seh .la ce jegHa Hcra marepHja y 38BHCHOCTH OA Yc.now sums mome .rTo6HrH H y „xpacramtom" 
H Y ,,xonomgHom" cran,y. Hanpmmep, cinyH Iaje y Bonn .X0.4011,411E pacrsop,.a y tmcoxony — npasH. T4mc H TWO TIM11,1811 „RpHcranomr, xao HITO je Ky33fEb081 CO MO/Ke Aa Re- mamma pacrHop, am) ce Rao pacrsopHo cpencrso yame Hanpmmep 6eimon. Cac-sam Hero ram, nog Cue-
nujamuut yc.nosxma, y o6mucy Ronomunut mecnura mory ce asgsohnu cue °Mune marepgje. 
C gpyre crpaHe, =HO 3a cage He join am, y cHtucom cnymajy sp.no msorH magmas „Ronommt" 
go6Hjam cy nog ogrosapajyham npomeHama ycnosa y Hwy/Ammo xpmcranHom oeunucy. Ha 

Tai HESEHH, nog RonoKruama ce =KW He nogpasymesa nojecuma rpyna marepHja seh Hapomwr o  Cralbe marepHje Roje ce npe Caere ognsucyje ogpebeinim gumeHaujama csojnx mecums 
2) Maga cy RonoHgne mecume tdHOTO Behe OA monacyna, MUIR nom npomase xpo3 nope o6HInce xapmje 311 tlebeme. Harrpormt, mHore Hatscroubcace H &vane mem6paHe (Bononcica 6e-

mmca, nepraMen?, wrg.) nponymrajy noierume monexy.ne H joie, sin 3agpncanajy EconougHe 
mecnme. Ha Tome ce =mum meroga Hite nma e, Roja ce vecro npinuubyje 38 or.no6absube 

xonougHor pacrsopa og nmtmeca marepHja xoje ce Hamm y away 
npasor pacrsopa. AKO KOKOHAHH pacTnop, Rohr cagpmai /MC , 
cXXX, emmumo y  Munumap sarsopea mera6panom H anum ra 
cnycnnao y cyg c mitcrom sogom (en. 226), pacrsopeHe C0/111 
cno6omm he npohn Rpm mem6paHy, gok omt Hehe nponymyni 
xonowgie Immune. Memajyha memo Hogy y cnonmom cyny, 
mum ce xonoxgmt pacrsop npaxrntnio ncrrnyHo OCA060ARTH 
COBH xojy je npH06unco canpacasao. 

Came 226. Hajnpocmju 3) Hontro npemmuc nopa o6HmHe xapruje 	nebabe --  
H3HOCH .10.000 AO 3000 	xpo3 /by naxo nponase mecnme He guanitaarop 
camo CBHX mamma paernopa nero.ai Om= cycneHamja. To ce zero ogRom H Ha „rycra" negHna c npetunmom nopa go 1000 mu, xoja ce ynorpe6maHajy none-

lUkg ripe XeMHCKHM aHanimama. Onumma nem= o6Rculo Hmajy npetnnix nopa =mein* 100.000-
10.000 mix, cnegmjamta nopnenaHcRa H rmmeHa — go 100 mp.. Ose nocnembe Beh nornyHo 
sammcasajy cycneH3Hje, ainl join nponyurrajy Rectum xonomunix pacrsopa. 

OCHM Hutscrimb-- CIGIX 13 &Tama mem6paHa, one mernme mory 6Hra minimum H Bennamout mem6panama Hemuc mareptja (muipmmep RonogHjyma), Roje ce ynorpe6nusajy 3a Hapa,sy T818331d8HHIC ynr pa-
nen HA a. Hairyndia ympanermna Hmajy npetzHHic nopa go 1 mp. H sagpmaHajy Heh He cello 
cse xonomme mernme Hero H nojemme, Hapoma-ro Bonymanome monenyne. wan= pacrsopa 

4) AICO ce up! npena3y og cycuengonamix Ka xonommarm mecnnxima, C nosehamem are-
na:vs gucirepamocrn, npumehyje camo nocreneHa Rsawrwrannum npomeHa. oco6HHa, npH gamem 
canmemy marepHje go noce6mx moneRyna muunurarmsne paainuce npe.na3e y lannirrarasHe. 
ilecrime cycneHaHja H RonoHga cac-roje ce H3 mune wan Mama apymnor a r per a T a (rpyna) 
monexyna. Oco6Hae rim arperara micy ca mo 36Hp oco6mca nojemuna mamma xoje caw-
raasajy arperaT, Hero ynopego c Hanma Hacpcasajy HeRe Hose (HarrpHmep nospmmracH Hama), 
xoje npananajy arperaTy K a o TaKBOM. Cuemujmuce oco6eaocrn 'Mamma H cycneHamja 
rnummc cy ga ce y HasecHoj eranH pa3noja clumacnce xemitje (y nomerxy osora croneha) zumsojit Ha u.e C8MOCIBM/8 AHCAHnamm — RonoucUra 
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Cn. 227. — C,xeata 
xonormuor KAMM 

§ 5. Koltoudu 	 389 

5) ammo rnassor parasor Aena xonourmor HMO= umma3ana je Ha cn. 227. CacTojn Ce 
H3 Asa worypa ca mania 3a3opom, non/ ce seoma 6p3o o6phy y cynpoTnoM catepy. Marepulan, 
mojn je seh npenconno uno je moryhe mime women, crasno ce y Krum 3ajermo C remnounsy 
(n ;sonogram won/ nosehasajy-nocroj8socr ICOHOHAELHX mecmi a) xpo3 oTSop Ha oai rocabera 
xorypa, a H3na3H H3 3a3opa samety raOryposa. Jeimy nCTy xonwrmity nonarmor starermjana rpg6a 
nonoso o6panirm est nOK ce He HOCTHTHe merbam creneu arrraesso. 

6) Kapawrep xestacuor apogees !co* ce nacopmulsyje 3a 
no6nja1be scommuor pacrsopa no xougamagnonoj meronn, mosce 
.1411 6yne seam' parmramr.. HanpnMep, no ce po6nje =AN-
Con ASIS3, nonajy ce pacTsopy Ass% y3 MeMalbe y MajiliM 
o6pausta cymnopsononrania BOAa no nojase my/sr o6ojena 
regiment. Y norms cnymejy He cme ce upwaemrrx sarpesan,e. 
Hanporns, na 61/ ce HaIIpaHHO TaMHO-MpICH XHANCOJI oxama 
rsoncrsa, Tpe6a pompon/ xan no xan pa36nsuicam pacrsop Pea s 

 y mbymany . sony. 
7) Ilonacan ce npossec cxnapama HOROHAHHH 

mime Hpemexclai npasurn. Tow, neje/1mm HC1 Ha „noneno 
crocno" wansojena cno6onsta aumusijymona xncemma owns 
nocne csor crsaparaa Jialco nponami xp03 nepraMenT,AOX npx 
crajaray HOCTelleHO ry6n osy cnoco6nocr. Onpe4usaraem CKEOHa- 
solo ratuce mpxceno parcsopa no6njesor xuswommom SiC1 4  (y npncycrsy Ag,O parm 
seotsano HC1) morno ce yeranormni, na monexyncxa Tama make =nom= aunt-
gujymose miceamice cxopo onrompu mexoj najjennocrasimioj clsopstymi '(96 • 3a HA). 

lipn crajaray rermocm, ornenom onPersena monexynaca Texama nocrenerm ce .nosehasa 
'woo 5-6 AaHa npesammasn 1000. Ilaca3ano ce pp 6pssina CThapalba 'communist mecruga CH-

.innuijymoRe xxcemme H3 noce6ma aionexyna, Koji' cy ce 1'ps06nrno HanaMUM y pacrEsopy, 
Derma 3SBHCH OA Rummest cpermme. OMI je najmana npn pH. = 2,5. Omani =rum , npogeci 
nosehaBan,a seh en/opens/a' wonossuum =seeping nemasajy ce H  y ;wpm* asymajesnasa (•cTa-
pene" cona). 

8) Onpebsiname nnmeianja HOHOKAHME mec-ruga mome ce =sec' sta panne Hamm. Jejuna 
OH IbHX je nenocpenno lapamyrausame n,nxonor npocevnor 6poja y oppehenoj, sewn =nob 
soupcons/ HOnon,tulor pacrsopa, nomohy ynrparompocxona, Rojn je manes cnenujanno 38 'TO ' 

Kan ce nerospemeno 3Ha nensoymta scormarrpounja mraneprosane marermje, norm je =pampers/ 
npoce'lHy AHMeH3Hly HOHOKAM= %manna. Y nexus/ CJIymajerHma =nen macnepalocrn MOH= 

rpy6o na ce mem! no 6ojn coma y .Kp011a3H0j CI3eTROCIM. HanpHMep, ancosconmenepam etas 
menumor mare o6ojelm cy Ammo upseno, mime pucnepcsm — al6mmacro. lapis ysekasamy 
pumensxja KOHOHAHME mecnula pacre H onaneaseinsuja cona, mime ce raxotse.momemo xopscrarrn 
sa rpy6y ogesty crencm mranepcnocrx. 

9) Pe3yJrraTH HCMITHBRIba cona carsimmtra ateronama nos:mum Cy ma maw/me mecrune 
y sehmin caymajena nnajy ne. miner drum( sell orwunc urr*miha 	zusormne. Pesynrern MOM* 
rumba ramose yurrambe cTpyxType, nomohy pommies= 3pasconi, rosope pp cy TO no ,pa-
miry MIMpOHIMICTIMaCTe Tsopessme. Ono sperm bait H sa otarermje Rao MTO Cy csunnsmjymona 
micennoa, acpo6ay' pc wrn• 

10) lionenom iconouga Ha nnocluunce H nnabo6He screw ce cam .  06elleHMTH up a j na H 
cnymajenn n3me1 y nojnx mome nocrojam Hi= tipenarminc crymbesa. Haurmatep, y may — •pan-
CKa ryma, MeHaTHH, cnnngnjymosa MiCeMMS, OHCHH mond* — cymimn apcena, — Imam° 
nocrerseno cnaftense ximpatunnor xapawrepa noselumo Icanpocira6nor.. OcEM no6pojannx,' 
XHAp043HHHH. xonoram Cy Taxote oxamn sehmie npyrnx merana, 6enomemmacre marermje 

xIMP0'1306ifil — APYrn vindmIX11, cs1060rma merann 
11) Mammals Kona/mum *warms  o6nmo naj6on.e mrcop6yje one jone icons rpane 

sajrcue pacrsopnosa jegmberaa ca cynporno naenewrpncamik jonama, xojn vitae y corms 
CUM nix mecrrma (VII, § 3, nonyna 9). Y OHRM cnymajesxma sca.M, npn no6njaray mec-rrma 
HOHACH3aAHOHHM meronama HOCTOill BMW= jennor on jam, scojn yam y NAXOS COUCTBeHH =1••• 

CUM, MGM join; ce ripereamo H aTCOP6Yjy, najyrm mean /lama a:raj na6oj• AHO, Haupt/amp, no. 
&jaw sampocon AgJ, no peaxuujn psory6e samara Homely AgNO s  x KJ, atm he, ups manly 
AgNO3, OH CBHX OM= paw= jolla (Ag•, NO' 3, K•), xont ce summe y pacrsopy, sconoraine me 
crime AgJ naj6on,e arcop6osem Ag•. Hanpoms, npn sunny KJ on CM= pampa jam (IC•, 
J', NO's), }co* ce nana3e y pacrsopy, naj6cube he ce arcop6osent 	Y Be3H c rum, AgJ y 
npnom cnymajy 1103HTHBaH KOHORA, y ApyrOM — HeraTHBaH. 

Tpe6a npnmentni no mean/me AgJ memo 6o3be arcop6yjy J' nero 	Ilpema rotae, ups 
xcroj xongewrpagnjn o6a jolla y pacrsopy, AgJ je nerarusan xonong. 

12) Ocnm arcopmmje jam gory, yomure TOBOpetin, nocrojarn H npyrn lummox icoln 
upoy3poxyjy naenexTpxcasarae xoaongunx twangs/. Tam, y Hamm cnymajesnrai atoryha • je 
u,nxoBa COHCTBe H a e KTp0 HTH4Ha Ancognjanxja Ha TAR HMI /AMR 
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Cn. 228. — Cxema xoary- 
.nagHje ximpoclaamor H xH- 

npodao6Hor KOAOHAa 

+ 

390 	 X. cletileptita *Oa t2epuoalloi cucifiema 

6poj joHa oxpebemor xa6oja, npx qemy calla xonomma Remus, xoja y OBOM czyqajyxrpa ynory 
joHa — ritrairra, xo6mja.cynpoism ma6oj. CJIHIlaH HatIHHnocrojama maenempucamor joaa sepo- 

' BUM je, manpumep, KO)MHOrxx opramcxxx 6oja. 
13)Apyrx ppox nocrojam maenewrpacame =maim mome 6xxx HORTaHTHO 119- . e n e K T p H c as a e, HOje ce 06HwO Wants Ha rpanwama nne *He, Hose ce lurnImHe 

.40)1HPYiY jeaua c APyrom H Hoje je liPcY3PonoBaHo npenaHom jeMor Aena enexTpoua jams 
maTepHje y nOrpamtuut cnoj npyre. PennTaT onora je na ce cfmsla C MaSoM wieneirrpHmHost 
HOHCTaHTOM HaentexTpmne Hernia:Dm, c sehom /103H11113H0. C THM orumnim npalutnom no6pe 
ce cnance tunbemma na ce MKOTH KOAOHAlf, 110j11 cy y pont( (s = 84) Haenewrpricaim HeraTHHHo, 
y opramwm pacrHapawma, min HMajy mane wenexrpHWe'Howcturre, Haenewrpinny nowTsa-
Ho. AHanorHo HaenempHcaHalbe, Taxobe, ce Amara Wet ce pawe mppere MaTepHje Tapy jentia 
o apyry  (HanpHmep, cram° o syHy). 

Haenorrplicasluse Tpelbem yspox je, Hanpnmep, cpaparby Mylaa. HAI Hussy =none, 
xpynHe muuHe xammure ycnen ornopa saanyxa aubounsoajy ce H pa36mmy y orrHnje, npx 
merry CC caMe 101111bH11C Haenexipmmy nommmo, a =Aux — KCISTKBHO. YCACA Ramer 1111481ba 
xammura H3mehy MU= H HIDE= cnojeHa olissuai (a TaKO Hero H H3Mehy Oamt H 3eMJbe) craapa 
ce pa3.3Hxa y noTerumjany, xoja Ha-xpajy xpajena nocrxoce Taxse paHmepe Aa HacTaje enarrwmno 
npaaubabe. OB81030 HaeneicipxcaSalbe Tpeibem MOHCC 6HTH y3pox C11011111110M nalbeHq Racing-
MX =sopa. 

14) IIpoygmaajyhm 6pmmy aperitif's xonoSnmac gecuara npanalcom enekrpotoope3e, 
name ce moot= semmlma amosor Ha6oja. Bpenfroms no6HjeHe moo no osoj Taxo H 110 npy-
rum meronama, cnaocy ce yonurre meby co6oM, noxasyjytat ripe cuera na cy Ha6ojn sehmie 1(0110.• 
Hama mecTwa 3HaTHO 'whit Hero icon noce6msc join. C nosehamem awMeuauja lumina pacTe 
0611,010 }I %MOB Ha6oj: axe 38 MFCT1111C 110CMH14101 1 Mil OK 113HOCK 	jeniname enemetrrapse 
xonwame enexTranuarra (jenHaxe Ha6ojy .enexTpoua), Mina ce 38 town= upemnixa 100 mp. 
Ha6oj nosehaoa 3a HCKOAHICO =rum, lamina Taxa= ;trammel- 110KLI cse orpomHocni ooe 
semputHe, °Ha je y nopehelby c 6pojem,aToma KAH monexyna, mai o6pa3yjy lconoanHy trecTmw, 
max opno MaJIa. 36or rara ce apt eneraPocpopesit upelloor mHoro mune maTepHje Hero urro 
6H rapnrosapano (3>apanejeoom 3alcoHy 

15) KO8TYJMAHOHO nejerso CIlaKTPOJIHT8 BCOMK jaxo 3abHcH OA B8ACHTHOCTH 
oHor joHa total je Ha6oj, cynperraH no 3Haxy Hafmajy caauix KOJIOHAMIX trecrima. Yxanuxo je Ha-
HeHTHOCT onaxoor joHa seha, yrommo je Maiba xolularrpanuja noTpe6Ha as 6H ce nocTHrna ce-

,mmearmulja. 
16) IIpomeHa Temne p-a T y p e pa3/1141111mo rime Ha .nocTojaHocT cam. "(ex Hexti* 

on IbHX (Hanwmep As2S3) wit HarpeHaiby _um Hogryinany, ,rorrne ce norm (HanpMMep Fe 204) 
He meibajy two HH npH nymem R.Tbytimby. Yonurre ce mance pehx na Ron sehtme HeopraHcialx 
KOHOHAII 3arpeombe npumerHo nom= xoarynauHjy. Jenan OA HajBaHOIHjKX y3poita °Home 
jecre cmanseibe aTcopnnHje joHa npH 3arpeomby on crpaHe Imams= tiecTmla, urro neonatal 
aa•co6om cmubeibe "mammy Ha6oja. 

17) AKO je 3a censmemonsjy xi potbo6Hor Honowa no-
HOMHO . aa ce yrnaoHom HOCTHTHe eneHrpHwo Herparmicalbe 
rberormx tiecrHuo, , xon =lemma minpocjaHnHor xonoHna HeonxonHo 
je na ce oTcrpaim jolty H caej monexyna Bone Roar HX mcppicyje 

♦ (cn. 228). 3axombyjyhor 01311M enojesHma, xvnpoclamum Remota, 
tiax H nourro 6yne pa3enexrpHcaH, err* y mHornm cnytraje-
roma Beams nocTojaH, Cenilmearmulja oommor cona meow ce 
nocadm came mune malbe nornymm yonaibmbem monexyna Bone 
Role cy oHe xonomme tiecnule npmane. OHO ce nocnfwe 
3 H a T H H M KoHuenTpatmjama enewrponwra y pacTBOpy, twat 
hoax ycneg mnparauHje ogymmajy Bogy tiecranama cons H 
vote H3a3HBaj3,  fberoHy Hoarynawjy. OBaKHO AOCTBO enempo-
mrra Ha xH,apocimnHe xonoirge (a Taxohe H Ha npase BoneHe pac-
TBOpe MHOTHIC OPIHHCKI1X marepHja) ycnornbeHo XMApaTaLHOOM 
joHa, 3orte ce ucalbasame. OHo ce spno twerp ynarpe6n.aoa npic 
no6Hjalby pa3mec opraHmelx marepHja. Bajno3HaTHjH cnygaj 
jecre npHmeHa Hcorbasarba y imnyciptijm canyHa, rue ce 
ibe canyHa H3 %eraser xonoHnHor pacrBopa nocnexe aoaaBalbeM 

3HaTHHX aomrama NaCl. OtairnenHo je as  he email:1°mm npH HcosbaoaHsy gej&Bosautt re-
mix° eHeprimmije yxcinmar ce jatie maxparmuy IbHX0BH joss. 

18) Maaa, xao urro je plumje peveHo, npH xearynansjH enewrponirra Hajmulumjy ynoiy 
Hrpa HanemmocT joHa, 'max ce ripHmerHo oceha yTugaj H ibmc000r maissmnyanHor xemsacor 
xaparcTepa. Y Aftiorml cnytiajemala Taxoa cnelmolamHocr Aejcrsa joHa areal y seam ca enexTplm-
HHm npaoubeibem KO/ICHAHHX =reran's, ycnen croapalba MAO AHCOCOHaKHX HMI Team pacmop-
Jb1WHX jemnbeiba Ha amx000j noopunum. Hanpnmep, 3a 6pay cenHmemanHjy HCIATHB111 c6na 
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As2S2, noTpe6He xontreurpmucje HC1 11KC1 Onnoce ce jenua npema npyroj xao 3 : S. Jaw KOS-
17.71211110H0 HeiCTBO HC1 Hpoy3poxoBaHo je eneurputuntm npasaberbem HOROHT01112 Remus, 
xoje ce nojt ymnajem =mut sominimum joHa spurn ycneg c-nmparba HeTHICOCOBaRHE mane-
Hyna H'S y 16HX0130/2 arcopmmosom cnojy. Hero TaHO jaRe HoarynaimoHo nejerao joHa OH' 
Ha rzomrnmax =poem mama rBo)Kha y nopebelby, Hanpmep, c joaoM nonage ycnen eras-
paths TCWKO pacrsopmumx monexyart Fe(OH)2  y arcopmutoHom cnojy. burro ce ton OH' 
Tpoum Ha Heyrprumcarbe joHa Fe• • • He cam= mecum Beh'eamo mum xoje cy oBe a T cop 6o-
B a n e, TO ce npH cerumeirramtht Hansaja xao Tanor Ammo Brune marepaje Hero HIT° 6s ogro-* 
Bapano emstsanarrimm onHoorma. Hanprimep, 1 zp amointjaxa, mome na =Aso* it3 rainpocona 
no 2000 e xnrtpauccaHor mama rsomba (xFe202  • y1120). 

19) Y Hex= cnycrajemtma, nortaBalbem eneurponura cony HacTaje n p o m e H a 3H a-
rc a eneicrprsmor Ha6oja KOROHH1UDC Recrima. OBa nojaBa npoy3porcoBaHa je eneHmincutiom 
arcopmutjom jermor on ironer= joHa Hoene nocrHrHyha Haoene HT p H 8 H e 	e, 
Tj, crarba crtcrema xoje mamma pa3enextpucasmbe Honourtmst Recnula. Hanpitmep, axo. ce 
1103HTHBHO HaenexrpHcann rampocon ogErma rsomha cum y pacritop NaOH, ortna nacraje no-
jaRaHa arcopramja joHa OH' on crparre Honolulu= meerana, Him Remy smilax 01311X joss (=Han 
xonrsume ,Heonxonne 3a pa3enexTplacastube)naje neenurnma HeraTKBaH -Ha6oj. CacraB Awe= 
-rumor HeraTHBHOT 3113,7WOCORa OKCH,Ha rBomcba MOHCC cc 113p8311T11 onurrom clropmynom: xFe 202 • 
yH2O • zOH' zNa•. Ycnert npomeHe spore Ha6oja mecum, mnont xonougH, Rohl Haw 

icoarymany Hag& Hm ce Homily cpa3mepHo mane 'commune enewrponura, y npncycrsy Be.1111HHX -
Homempaimja HCITIX THx eneicrponwra He Hoarynamy. 

20) EneHrpismo npartabeibe HOROH,21111X Rec-mita mome CC TIOCTI1hH HoHaTKom He cao 
enemponirra Beh H cyriporHo HaenexrpHeamix RonoHna. Hanptamep, axo ce Herarmmom cam 
As2S3  norm nommunnt con °Hex= rsomha, oirps HacTaje yaajahmo pa3eneurpncaBarbe mecum 
H HallX0B8 3ajeninsuca icoarynamija. TaxBa Hoar ynanuja Hono H na Honou-
g H M a HMa y Hamm cnymajemma BeRHICH 11p111(THVBH 3Hatiaj. 

21) Iloc-rojaHoc-r cona rumpato6mix HonoHAH npema .11eicTBy enexrponura, Recro mouce 
jaxo rut ce noBeha gogaBarbem cam Hex= rumpoclarnuntx xononga, Hon' ce y ;mom earrajy 
3oBy 3allITHTH11. Cymric= nojase xonoudiee eausireutree cacrojH ce y arcopraucjH Rem= 
gonaTor 3aurrirrHor Honor= Ha nospummi mecrHila rumpotiro6Hor. IlpH Tome ce Remus mutpo-
clr06Hor Honorma mcpyncyje c.nojem Tem= clra3e recHo Be3amlM c ibom, Tj. no6Hja crprcrypy 
xrigporinumor ulna, Rohr je nocrojamtja npema eneurponumma K HaparcrepHcmcma 32 xImpo-
cluurmi Honomt. Ycnen Tora Hoarynagnja 3aurrichemm •HonoHga HJje axon° Teme Hero He3a-
urrahounc. Cram= cra6minaanHorm Trintaj norcasyjy 381IITHTIEH Honmuut H Ha cycneHmtje. 
Jertax OJj Tanimmrx. H y npaiccH Recro ynorpe6rbamumx 3muntrimac Hononna jecre rHenaTHH. 
Konoluma 3a1IITHT8 gee's) ce ripHmerbyje y mutycrpHja (HanpwMep y clxyrorpaci)cHop u in-pa 
Benurcy ynory y HeKHM npHpornstm nponecHma. 

22) KornumHa TexcHe 4ra3e Hoja je nosyReHa npH 
npena3y cona (cn. 229, A) y ren monce 6HTH seoma Be-
ruma. HanpHmep, ornegom je •yrspheHo na came cupem- 

ximporen cruuruHjymose xricentnie caw= Hume 
on 300 moneuyna xoje Ha csamt moneicyn Si02 . OH oBe 
Romsnme, Harnega, camo mama Aeo Be3aH je nocpermo 
HRH HenocpenHo 3a Si02 , a Behr! neo Hcnyibasa npammice 
xoje nocroje y crpyraypH rena (6ena mem Ha ace= cn. 
229, E). IlpH gyrom crajaiby o6Htmo ce onanca HocreneHo 
3rynnbaBarbe crpyxType rena (cn. 229, B), xoje CTOjK 
y Be3H ca H3gBajamem jennor gem Ten= clra3e r1pB06HTHo 
noBrieHe 'tame. OBa ce nojaBa 3ose c H H e p e 3 H c. 
Ilpena3 cairn y ren He Bpum ce 11H ca nplimennot 01. 229. — Ilocrynne ease  
Tonnarimm otirei(rom, HH ca vmmeriom omirre 3anpemmie 
circTema. 

23) Raga ce Ha "mix mexammxic nenyje (Hanprtmep rrpH Tpecxtuby) Hexes reins .7181(0 npena3e 
y cone, KO* 3aTHM nocreneHo TIOHOBO ripena3e y rene. OBa nojaBa ce Ha3HBa .T Hxcorp O-

n H j a. OHa je, HanpHmep, HapaHrepHcrwma 3a nmanjacm ren omsga ramicha, Ho6visesor 
nejcrBom enercrponma Ha rberoB RoxneurpoBamt con. Kao npHmep npirpormor THHcorponHor 
cHcrema MO>KC ,r(a Ham nocnys= sax= necax, Koji" ce pacrpece nog ,Hejc-rHom npurHexa. 

24) IlpH seruraRicoj geramparautihr ximporena (HanpHmep gpucubem y excmcaropy . 

H3sag cymnopHe micenime HRH 3arpeHasem) onama ce nocreneno ornyinTame Tegne clone, nut-
hello jarom cMaH,elbeM 3anpemHHe rena (a= camo no H3Becxe rpamme, none Rept ce 3a-
npemima game npHmerHo He melba). IlocnembH genosH Tem= (base, xoje ren Hajynopmfte 
aarrpscasa mory ce yrkansirrH o6Hitiro canto Ha EtHCOIGIM TeMnepaTypaMa. AerainparanHjom-  Ha-
rtPorena cHniumiymose HucenHHe n06Hjeint npoHasort — c H n H Karen— muoro ce rpm-
merbyje 3a arcopmmoHe mom (Happirmep, 3a xBaraibe 6eH3Hna 113 HaCDTHHICE racona). 
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25) Komi= mom 6HTH nosparan CaMO axo cy cane npminamena Hamby iberonnx me-
crima H monexyna remne cba.ae sere Hero Hamby camax concrsennx mecraua, Tj. axo je OH ma-
paxrepHcan nom jacHo Hapamenam nHollnUmHzu oc061thatoth (y ognocy upon 130gH Ta1011 cy, 
HanpHmep, rymapa6mca H MenaTHH). KOn0HAH xao unto 'cy conamjymoBa micentisa H OHO= 
THOHdr. hilttgl Cy H minpodmium, HI= Cy TO y Hen0B0JbHOM CTelICHy H Beh Hwy HOBpaTHH. 
Yrommo npe, Hacy no:Tarim CBH nnotto6HH xonomm. 

26) MHOTH BOBpaTHH HOJIOHAH npe Hero into npe/9y y o5n ynajajy seamy Eoxammiy 
marepmje remne staae, jaxo noBehanajyhn npu TOM aanpehouty. OBaxso 6 y 	e a. e =mans 
ce, HanpHmep, npx nonnpy MenaTHHa C BOOM HMI xaymyxa C 6en3nnom. Y HCICHM CnralieBHMa. 
(HarlyH y 6eH3nny) onmax nocne 6y6pen,a HacTaje Henocpenno crBapsube cans (Truant ne.nax), 
non je Hon npyrxx (menarma y Bonn) 3a no6Hjathe cons neonxonno 3strpesmbe. 

27) Omurnenno je na mehyco6Ho on6Hjame mecruna mome noBecrx no crnapakba cons 
canto y cmy9ajy axo nojemme xononnHe mecnme y Tanory mtcy cymnne jaxo Besane jenHa c npy-
rom. 36or Tara ce nomohy neurnammje He mory no6HTH no Hananeka cônn csnx marepxja. Ta-
Hobe ce Bpno meCTO gemasa na ce csexce H3nBOjeHH X001OHJOIH MOT' Junco nenrnayje, sins Men 
H3BecHor crajmba, ycnen jamer cnajsubt nojemumx meermua, Herrman:Ma nocraje Bch Hemoryha, 
C npyre crpaHe, omnrnenno je na he nerrrHaannja Win rim Amine into je nehn Ha6oj nojemunix 
xonoiinmcx mecrima ranora, xojn cy one no6xne Ha panyH areopmmje joint. Y. BC3H C THM into 
nojennHH rano= nejennaxo arcop6yjy paximmwre joie, Bpno Benxxx snamaj 3a nerrrmaumjy 
xma npnpona ynorpeftenor enexrponxra. Konnmmix ()Bora, Heonxonna 31 TICHTILlaUniY, 06ANHO 
je hum. Hanpnmep, jenan renamcmi neo NaOH mome na netrrnayje 200 =nom' rena CHAMInf-
jymose xxcemme. 

28) C nerrnmannjom xao Hemezenom nojanOm mean ce cycpehemo npummOm Henn-
pama Tanora. Mc= nerjelba enexrponnrxma 6orator pacreopa, y ranory ocrajy arcop6oBann 
KaTiOHM H anionic y eHHHBanCHTHHM HOJIHMHHaMa. Hpx namem no.rffTy ranora C BOOM 3a ROM- 

pube, cna6Hje arcop6oBann jolly nenHailit1110 Onna3C y 	4 e3Y- 
Aoau 	Ycnen Tora ce xonomme mecrime razors HaenexrpHnly HcroHmemim 

man, a 	 enexTpxnwrerom, nommby na ce on6xjajy jenna on npyre H crsaPaiY 
con, xojar naxo nponam xpo3 uennno. j".(a 6n ce ono H36erno, weft 
CTBOIHITH yCnOBC HOBOThHe 3a. HOary.aanHjy, Ti. TpC6a HCHNpaT14 
OBaKBe MOM HOiH CC Junco nenTx3yjy, He 4HCTOM nonom Beh 

lac paersopom e,newrpomrra. 1/136op meros npn ToM.Mopa ce ymmurrll 
Two na He cmcra 	onepannjama xoje ce =BOAC C Tanorom. 

29) Cxena „enexrpocimarpa", nojH cnymn na ce Onaa3HH 
TaCOBH OMHCTe on HpaLUHHC)  noxa3aHa je Ha Cn. 230. (Korpen). %CH 
raaBHM pannH neo je mei/smut muumnap, Hp03 ncjy ocy 11130.3a3e 
WNW 1130a0BaHe on 3HnOlia H 3aTCTHyTe TeTOBHMa. OBe name Be- 
aune cy c Herarnamm nonon =sopa jenHocmHc.nene crpyje, npx memy 
ce, namely nUfna H y3enT6CHHX 30,40Ba IHVIIIHnpa, CTHapa paaaHlia 
norenunjana Pena 100000 Bairn'. rksA OBHM yCHOBHMa ca mama 311 
cne BpCMC Haaa3H Maa3 CaeKTp0Ha, HOjH IleCrHnaMa HpalUMHC into 
Cy CyCHCHnOBaHe y racy, naje Heramsan Ha6oj. HaenewrpHcane mec-
Tune 6p3o ce xpehy an sx,nomma mumunpa n npenajy HM cBoj 
Ha6oj, nocne mera nanajy y nolby Komopy anapara, onaxne ce npa-
num 3aTHM nepHognmno Bann. OCHM OBaRBILX IHUMHAIHIMHMX 
enewrpoclmnrapa nocroje H mpoxacrn. Kao enempone 3a 'Taa0- 
Methe C.apRe y Tom enymajy na.ocHare meranne mpeme, Hamehy 
xojnx cy aarerHyre )Kline xoje cc Hana3e non HanoHom. Ha cBaxom 
on Harpabennx enempocInunpoBa nemeHrmix, meranypunaix H Tcn. 
npeny3eha, cBaxonneimo ce xnarajy necenme Tona npaunme, Roby 
Hoce H3aa3HH raCOBH. 

§ 6. IloArpynit repmaindyma. — Roumania cnaxor , enemorra one nog-
rpyne y uemminioj Rolm canto ce He3HaTHO melba y HH3y Ge (2 • 10-4%) — 
Sn (6 • 10-4%) — Pb (1 • 10 -4%). repmainijym cnaga y neoma pacejane . enemeirre 
H aa 'sera inije xapaxreplicrmaio crnapalbe Pyrounc nenanara. Dianna pyga 
Ranaja je x a c e p (Sn02), a.onona ranennr (PbS). 1-2, 

rep/mm.0pm y HHHyCTpHCHHP4 paamepama join ce He H3BOHH. 

Maibe xoamanie (o6mnio y angy Ge0 2) go6njajy ce xao cnopegiin nponusog 
npn npepagn immix HHHHOBHX pyga. Ranaj ce gO6iija pegyininjom xacarepwra 

-7. 
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nomohy yrma. 06Hvax Haulm npepage raneHmTa je npenobeme y PbO maperbem 
Ha Baagyxy H pegyxonamem go6HjeHor mama °Rona y meran nomohy yrma.3 

llo 4)H3wnaim oco6nHama Ge, Sn H Pb cy THnxuxx meranm. Hexe mHxose 
HoHcrairre gaTe cy y cnegehoj Ta6nHHH: 

Oco 6 line Ge Sn Pb 

Boja 	  

Cnenn4nma Tenunia 	  
Temneparypa TOILTbeibli (°C) 	  
TemnepaTypa xnsytaama (°C) 	  
EnexTponpononsbnaocT (Hg = 1) 	  

cnso6ena 

5,4 
959 

2700 
0,001 

cpe6pnacro- 
6ena 

7,3 
232 

2360 
8 

nnananacro- 
6enn 

11,3 
327 

1740 
5 

Triproha H RpTocr °mix enemeHaTa 6p3o ce cmamyje y Hwy Ge--Sn—Pb: 
,ROK je repmaHHjym gocra Tspg H BpJI0 ITT, OJIOBO ce naxo napa HOICTOM H MOW 

ce kicxonaTH y Twine nmeTHhe. Kanaj aayamma cpegmm nonmaj. CBH enemeHTH 

nogrpyne repmaHHjyma naxo gajy nerype meby c06om H ca mHormn gpyrHm meTa-
atm. Y HexHm caprajernima, H' nempamy mory HacraTH xemmoca jegnmema 
(HanpHMep, THna Mg 2E) 4 . 

Kanaj H OJIOBO cy neoma naHom aa caspemeHy TexHHxy. 3HaTHy nprimeHy 
Hanaae, Taxoe, Hexa lbaxoaa jegmbema. CBa jegmmema anima Cy HanaxpegHo 

oTporma. 5-8  
Hog gejcrnom naagyurnor xHceoHma repmaHHjym H xanaj ce He memajy, a 

0J10130 ce oxcHniune. 36or Tora cy OJIOBHH npegmeTH ynex noxpmeini cnojem 
(maw H Hemajy cjajHH meTanHH Harneg. Iloxomoma oxcHga Ha o6Htnioj Temne-
paTypH urrHTH meran og game oxcHgankije, anH npm aarpenamy °Da Hge game H 

(mono ce nocreneHo noTnyHo oxcmgmne. IlpH aarpenamy Ha Baagyxy nomume 
ga ce oxcHnHine H xanaj. repmaaHjym ce jegHHH C xxceomucom Tex HaHag 700°. 
CBa Tpx enemenTa ce Henocpe) Ho jegHne ca icanoreumma H cymnopom. 

Bona He gejcrnyje Ha repmamHjym H xanaj. Ca °nom °Ha nocreneHO 

cxnga 3SUITHTHy OKCHAHy HoKomooly H Time nomawe meroBy gamy oxcHP.a-

unjy. Haj6omn pacrnapati 3a OJI0B0 je pa36nmeHa aaoTHa xHcenHHa, a aa rep-

maHHjym H xanaj — napcxa Bona. Y HanoHmom peg y Ge CTOjH H3Ate1Y 6KKPa K 

cpe6pa, Sn H Pb HenocpegHo Hcnpeg nogornta.9 10 3aTo 	naxo Hcmcxyjy 

IbHXOBHX COMI mnorkt meTann (Hanpumep, imunc).  

3a repmaHnjym H merone aHanorHje je HapaxTepHcTrpnia noaHTHEIHa mamma 
-- 4 14 2. Ilpema Tome nocroje gra Him jegmbema OBHX enemeHaTa. 3a repmaHH-
jym cy Amor° THHHAnntja jegmbema y Koh/ma je geTnoponanewrau. Kog xanaja 
paanHxa je neh 3HaTHo mama, maga cy nog 06Htimim ycnonHma jegmmema memo-
ponaneHTHor Sn nocrojaHHja. HanpoTHB, xog onona cy mHoro THrnmmja jegm-
mema y xojHma je oHo gnonaneHTHo. Y Beam C THm, jegmbena gnonaneHTHux 
Ge H Sn cy p egy xnHoHa cp egcTna (H To npno jaxa), jjox cy jegm-
mema gernoponaneHTHor Pb — oxcHgauHoHa (Hero Tax( }ma° jaxa). 
AJI14 IT05133 Hmice Ha BRTIlOJ 1103HTHBH0j BaJICHTHOCTII, no npanHay, name Hge 

y 6a3H0j cpegHHH, gox o6paTHH npena3 — y xmcenoj. 36or Tora cy pegynnioHe 
oco6HHe gnonanerrnmx Ge H Sn y 6a3Hoj cpegHHH HapamceHe jaue, Hero, y mice-
noj, a TieTB0p0BaJleHTHO Pb, xoje je Hpno jaxo OKCHJ1W1OHO cpegcTno y xxce- 

J10j cpegHHH, y 6a3Hoj TO HHje. 
3a ate enemeHTe nogrpyne repmaHHjyma II03HSTH cy oxcHgm THUS EO H 

E02. Ilprox ce 0611x1H0 30By OKCU3U, gpyrH — ouoxcuou. Y carnacHocm c Hai- 

nualtunljnm naneHTHocTHma, npH Hcapemy Ge H Sn Ha Baapyxy nocrajy IbHX0B11 
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394 	 X. rieizetnaa rpysia tiepuoduot mamma, 

B Hill H OKCHM) AOR npn ncepemy Pb — x ac x (PbO). °cram! ce mory ,t10-
&an camo nocpegnmm nyrem. 

Cs I nomenyrn mow cy tinprre maTepgje. Oxcium repmannjyma x xitnaja 
cy npHe 6oje, PbO myhxacroupseHe, Ge02  H SnO2  — 6ene, Pb02  — =MHO-
mpxe. Y "tom cy cxopo HepacTsopup. 11-14  

110111TO ce ORCHgH °BMX emotes= Henbcpeguo cxopo HC jeAnne c nopim, 
agrosapajytat xuapolccuau Ap6njaiy ce (Alum nocpennam nyret (nejcrnom jamix 
agRanHja Ha pacrsope ogrosapajyhmx cones). OsH >at/wok:Km cjT ardoptinnt Ta- 
.1103H 6ene 6oje (ocivn TamHor Ge(OH) 2  H mpkor Pb(OH)4). Y Bogs cy jexisbelba 
repmaHHjyma npHmenio pacTsopmm3H, gox je paCTB0pJbHBOST OCTEIJIHIC "Tao MUM. 

IIo cnojnm xemnaufm oco6nnama CBH nomenra xn,apoxcnnx cy TH/11011111 .  
a M 4) O T e p H a jegmbeka. anconsjaugja mimosor pacrsopeHor =Jilt 36Hsa 
ce y xpajmoj nininjH (axo ce He som pagylla o meHoj nocrynnocrx) no cxemama: 

E + 20W E(OH)2  = H2E02 2H• E02" 
E : : 40H' •-.E(OH) 4  =- H4E04 2H• + E03" + H2O 

KojH je ox npasaus AncolSijanHje sapaxTernicTimaH Rog nojewunnc npeTcras-
}MKS, BHAII ce H3 cnegeher ynope4mba: 

nojavuse RitCtIIIMCKFIX ocoftaa 

. Ge(OH)4  Sn(OH)4  Pb(OH)4 
Ge(OH)2  Sn(OH)2  Pb(OH)2  

nojamaibe 6a3mix ocoIltua 

Hajjatie xxcene oco6HHe HMa xxxpoxcxx nersoposaneHTHor repmamjyma, xojH 
je, 'max spno cna6a Rucemnia. Sa3Ha csojcrsa cy Hajjane H3panceHa xox Pb(OH) 2 . 
ROjH BORI4 Aaje 3113THy armanHy peaxnHjy. 

Ycnex csor amop4mor icapaxTepa, Rumness xHgpoxcHAH pacrsapajy ce x 
y jaxnm anicanHjama H y xHcenHHama. Y npsom cnynajy nocrajy C0J114 }Gwent= 
mna H2E03  arm H2E02 , lc* caxpnce Ge, Sn HnH Pb y cacrasy a H j o H a, gox 
y gpyrom — nocrajy COJIH OBHX enemeHaTa cxaTjoHxma E• • km E• • • •. 15-17  

OA xmxpoxcHga Pb02  xao xxcenme x Pb(OH)2  xao 6a3e, insane ce ;ma 
memosHra oxcxxa onosa — Pb203 , HapaHnacre 6oje H Pb 304  (Atunufyie) 
oTsopeHonpseHe 6oje. Apex maw je °nos= co meTa OJI0Blie xxcenxxe 
(H2PbO3), gpyria — 0 p T 0 OJIOBH ICHCeJIHHe (H4PbO4). Ilpema Tome, o6a on-
cnna — PbPb03  H Pb2PbO4  — jergHospemeHo caxpnce aTome onosa paanstorre 
BaTIeHTHOCTH. Y Bonn cy npaxTworo HepacTsopHH. 15-19  

CORH xHcenHHa THna H2E03  xoje nocrajy Raga Ha xxoxcHge IIJIH immix 
ximpoxcHge gejcrsyjemo jaxwm anxanHjama, 3osy ce repmaHaT H, mu. 
c T a H a T H, ogH. n nym6aT H. BehHHa 0131434 je,rnbema je 6e36ojHa, a canto 
Hexe on IbHX (HanpHmep, coax Na n K) naxo ce pacrsapajy y B0,314. HOUITO cy 
xmcennHe Tnna H 2E03  caa6e, To pacTsopx IbHX0BHX COJIH yawn xknponme no-
Ka3yjy jaxo &mammy pearawjy. KcocranacT HaTpxjymeTaHaT (Na 2 SnO3  • 3H20) 
ynorpearbasa ce npli 6ojelby Txamma. 20-22  

Conn xxce.ruma Trina H 2E02  3osy ce repmaHHT H, OAR. CTaHHT14, 
ogH. naym6HT n. Ho oco6HHama OHe cy yonunre camme repMaHaTHMa, cra-
HaTxma H nnym6aTxma, anH ce ognmyjy 3HaTHO mamom nocrojaHomhy H join nHcy 
no6HjeHe y ITHCMJIHOM cTas,y. llourTo cy H31313HPeAHO cga6e, xxce.rniHe H 2E02 

 rpage coax spa° jaxo xxxponH3osaHe y pacrsopy. Aejcrsom oxcunaunomx 
cpencTana one nano npenaae y cone ogrosapajyhilx xxcensHa THna H2E03 . Oso 
ce HapoiniTo ogHocn Ha repmaHHTe H craisrre, xojH cy spa° j a x a pexy 
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§ 6. 17oorpyria sep.mamujy.ota 	 395 

41HoHa cpegcTB a. HanpHmep, craHHT pegyKyje xHgpoxcHg TposaneHr-
mor 6143mra y meTan: 

2Bi(OH)3  3Na2 SnO2  = 2Bi 3Na2 S4103  3H20 

OBa ce peaxmaja HpHmemyje y aHanurntwoj XeMHjH. 23-24 

36or cna6Hx 6 a 3 H H x oco6HHa xpigpoxcHga Ge, Sn, Pb y tiersoponaneH-
THOM craiby, coax Roje rpagn c xaTjoHxma E 4+ jaxo ce )cHgponmyjy y pacmOpHMa. 
OA CBHX OBI1X jegmbema Haj3HaxiajmjH cy xanoreHHg H num EX 4, Roja cy 
no3HaTH 3a cse HomeHre enemeure H xanoreHe (ocHm PbBr 4  H PbJ4). Ho 4)H3mnott 
oco6HHama oHH (H3y3es Sn F4Pb F 4) cxopo HHcy THITHque co= Beh aHanorHje 
jegHthema Si H C. Hanprimep, SnC1 4  je 6e36ojHa Telmocr. 

Kapax-repHcrwma oco6HHa xanorem4ga EX 4  je samosa jam H3pameHa 
cicnoHocr 3a agHsHj y. HanpHmep, SnC14  naxo rpagH Komrinexce c H 2O, 
NH3, oxcHgsma a3ara, PC1 5  HT)1., xao H ca anxoxanHma, erpHma H MHOTHM Apy-
rpm opraHoulm jegmbeimma. Bpno cy nocrojaHa xomrinexcHa jegmbeiba BehHHe 
xanoreunga EX4  C xanoreHosogommuun xlicentniama (yrnaBHoM Tan H2 [EX6], 
xao H COflit KOje ce H3Boge og OBaKBH17C KOMIIReRCHHX KHCeJIHHa. HallpH ► ep, H3 

cmeme pac-rBopa SnC1 4, H NH4C1 xpHcranxine RomanexcHa co cacrana (NH 4)2 
 [SnC16 ], xn4jH pacmop Hoxa3yje HerpanHy peaxgHjy Ha naxmyc. Y gocra Berm-

K4111 xoNgeurpagiljama, oHa ce HpHmeTHo He ximponloyje max HH ppm why- 
maiby  2 5-29 

Comes ICHCeOHITEIHHX xucenHHa 3a gersopoBaneHTHe Ge, Sn H Pb HHCy Ka-

paicrepwcripme. ,11o6HBels4 cy, HanpHmep, cynclmTH E(SO 4)2  II ageram E(CHs 
 C00)4 . CBe ce oHe naxo xx,apo.nmyjy." 

Jekonbema tierHoposa.neHTHor culosa cy Hout.ran313 jaxa oHcHgagHoHa cpeg-
c•rHa. Taxo, npn xyBalby ca 30% cymnopHom mceaHHom, Pb0 2  OKCHT[HIlle TWO-

BalIeHTHII Mn y nepmaHraHosy KIICeJIHHy, 6e3 o63Hpa Ha TO ruTO je Beh H osa 
cama Bpno jaxo oxcHgagnoHo cpegcmo. Pea}awja Hge no jegHauHHH: 

5PbO2  2MnSO4  3H2 SO4  = 5PbSO4  2HMnO4  2H20 

OxcHgaisioHa cHojcma tielsopoBa.nesmor onosa HcHopHinhyjy ce y HpaHcH 3a 
H3papy OJI0BHFIX axymynaTopa. 3 ' 

CrIpOTHO xanoreHH,rwma EX4, xa.noreHcHH gepHHaTH HBOBiLTIeHTHHX Sn 
H Pb Hmajy Beh noTnyHo jacHo 143pasxeH RapaxTep c o n H . CBH OHM naxo xpx-
cranHuly, Tone ce camo Ha penanisHo sHcoxlim TemnepaTypama 11 xHgpon143yjy ce 
y pacrsopy y 3Hartio mamem creneny Hero ogroBapajyhH xanoreHHAH EX 4 . YHe-
X0J1131(0 6n14>xe mama no oco6HHama croje man° HocrojaHH jour pbaBo nporzeHH 
xanorem4gH HBoHaneHrHor repmaHnjyma. 32-33  

Y Be311 ca cna6me}bem 6a3Hux oco6HHa y HH3y xHgpoHcHila Pb (OH)2  — 
Sn(OH)2—Ge(OH)2 , xHgponH3a ogroBapajyhmx cone yBehaBa ce y Hcrom TOM pegy: 
)10K cy COJIH ,RBOBajIeliTHIIX Pb xitapoari3oHaHe CaMO He3HaTH0, one Belga cxopo 
HoTnyHo pa3nante jegHrbema gHoHaneHrHor repmaHHjyma y pa36na1ICeHlim pacrso-
pHma. Conn Sn • • croje y cpegHHH. 

BehHHa cone Sn 6e36ojHa je H naxo ce pacrsapa y Bonn. Ycneg Tome 
Sn • • ga npe1e y Sn , jegmberba gsoBaneffmor xanaja (a Taxobe, ann y join ja-
gem cTeneny — repmaHnjyma) jecy jaxa pegYxgHoHa cpe g, c T B a. 
IlanxoBH pacTsopH nocTeneuo ce oxcHmenuy Bell Basgynnmm xHceomaxom. Hog 
yrkulajem CBeTROCTH oHcsgaimja ce HpHmeTHo y6p3aBa. 

HpaHTRUio HajBehH 3Hatraj og com Sn • • Hma cTaHox n o p H ,rA (SnC1 2), 
Hojn ce y TproHHHH Hana3H y 06JIHKy 6e36o4mx HpHcrana cacTaHa SnC1 2  • 2H20. 
OH ce nplimekbyje yr.naHHom xao Heoma jaxo pegylawoHo cpegerso. HanpHmep, 
OH pegyxyje COBH )1(14Be go merana: 

HgC12  SnC12  = SnC14  Hg 
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X. thisiepula zpysia siepuodnoz•mamma 

Coma !molar-mix Hmeamia mosaneHrHor xanaja (H repmamjyrda) 
Marro cy no3HaTe. OA smc SHSO 4  ce ynarpe6saHa Hpx esienpainmmom nyme7 
sy (rj. noRpHHasy gpyrilx merana Hanajem). COMO CBHM 0C12.11HM npoH3Hoxima 
gaoHaneHrHor xanaja, °Ha co je orpoma.  . 

• CynpoTHo aHanorimm jernmemnma xanaja cam gHoHaTiearaor :ogoaa at-
majy pegyinoromix oco6HHa.' BehHHa xx je 6e36ojHa x Talmo pacraopHa y Boa. 
Og cam RojH ce liecro cpehy y npaRcH ',Eto6po ce pacrHapajy cam. maim 
..[Pb(No3)2 ] H auerar [Pb(CH3C00)2]. 34-33  

Cy.tiOudu KO* ogroHapajy ranotarma ES 41 ES2 , gory . ce no6ara (maw 
PbS2) Raxo cymm nrem (nonakbH og egemeHara) row H AeiCTB02( cymnotiso-
Acomaca Ha pacrsope ogroHapajyhirx cons, xojtal canpRe joHe 'E " asauE••.' 
notnegmem cnymajy OHH gabr ra.more cgenehux 6oja: 

GeS 2 	Sn S 2 	Ge S 	SnS 	.PbS 
6e0 	>Kyr 	mpxo-upsex 	mpx 	upa 

Y BOAR H pa36naxcemm RHcenHHama nomeHra cyactuara ce npaRTH•aro He pacma- 
pajy. H3y3eTax maul GeS2, Rohl ce HpHmerHo pac-rHapa H iargponinyje y Bona 

Cynclanix mria ES H ES 2  6HTHO ce pawaixyly . jegaH og npyrOra no ca Om 
noirainaiby 'Tema amokuriymcYillnaty..AOK Ha apse o ‘r3aj 	 norm 
ApyTH 3I3K0 npena3e y pacrHop, rpagehu amcamjymose CORH T H orepaaH 
jymone (H2 GeS3) H rHoRanajHe (1-12SHS3) larcemme no =tam: 

	

(NH4)2S ES2  = ( NH4)2ES3 	 • 
Ycnejl HenocTojamorm OBHX tmoxmcemmma y cno6ogHom craw, HPHJIHHOM amat-
cerbaBalba pacrHopa 1bHXOBHX CORK HOHOBO ce rathare ogroHapajyhm cya-

ES2 . 39-45  
,11oHeRne Rao H3y3enH y xeMHjii Ge, Sn H Pb croje Haxosa eodoyutuici jeng-

ibeiba. 3a nHoHanerrrHo craffie enememam osa Hiicy icapawrepmcrirma a y verso-
poBaneirrHom — ibmoBa nocrojaHocr y' Hwy Ge—Sn—Pb cmarbyje ce rogHxo 
6p3o ga je nocrojarbe PbH4  monno 68TH camo RoHcrwroaaHo (no HcnapaAmocni 
0310B3 ripH /wavy ca aTOMCIGIM HonorniRom), y MHCTOM cramy, metynam, HHje 
.1106HieH. xii,gpRAH repmamiyma H xanaja nocrajy nopeg BOAORHIG1 xao Heatante 
npHmece, Raga ce nerype•OMIX enemeHara c marHe3Hjymom paanaacy xxcemurama. 
Og Hogornaca ce mory ogHojirrx 'mbar:cm cmenre nicona retniHm sasgyRom. 
• lipocropHa crpyirrypa xanpirga EH 4  ogroHapa nparountom rerpaegpy ca 

wromom E y neirrpy. no clamitnctim oco6HHama GeH 4  H SnH4 spa° cy animal aHa-; 
=rum jegmbeisHma Si H C. To cy, raRobe, 6e36ojim mmHg c HHciaim remnepa-
rypama roruheiba H mibygama, Rao IIITO ce To BMW H3 Ta6mme. 

MaTepnja 	  
d (EH) (A) 	  

CH4  
1,09 

SiH4  
1,49 

GeH 4  
1,54 

SnH, 
1,72 

TeMneparypa Tonmerba (°C) 	 —184 —185 —166 —150 
TeMnepaTypa xn.ymansa (°C) 	 —162 —112 —88 —52 

npH crajamy, ximpHm4 repmaimjyma H Hanaja nocrenem ce pamamy Ha 
ogroHapajyhn cao6ogaH enemeHr H Ho,Romm. 0HaRao pacnagme y cnytuijy 
GeH4  Etpum ce 6p3o H3Hag 280°, y c.nymajy SnH 4  Beh Ha cam 150° . Bona, a 
ram, HCTO H pa36.aancom pacrHopH KHCe.M4H3 H armaxmja paanamy HX penanumo 
naraHo. 06w )canpana cy no cHojoj roRcHtniocar &mum apceHoHogornmy. 46-52 

gamy= 
1) Joie 1871 rowan 	H. Mennenejen je npeTcuauao nocrojEnbe repMalmjyMa, uoju je 

•Ten 1886 ronune nponamao Binixnep (VI, § I). Kanaj n (mono arianajy y enemenTe najpauuje 
1103HaTe 110BetialiCTIV. Hanpnnep, join ErxniiaHx cy ronxnx Sn H Pb 113 pyga Bet 3000 mom 
ape name epe. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 6. Hockpyria nprialwjyAsa 	 397  

2) repmam"jymom 5oraTH zumepanH 	r e p ot aHHT (Cu2S • CuS • GeS2) H a pr H- 
ponHT (4Ag2S • GeS2) — Hana3e ce Beoma perm Happen's, varmint repotamijyma goica- 
3ami cy y CBHM CHJIHK3THMK, ICOjH cy HCMITH131111H Ha mem" cappmaj. 3Hamo Be= KOJIHLIKHC 
oBor enemewra (no 1%) Holleman ce Hana3e y neneny xamemzx H immix yribena. 

Kanaj ce 11331113H cHopo Hamymmzo y ofinHxy HacHrepHra (Sn0 2). lipepana Ka-
najaux pyga je porra6xmia (xj. exomomCxx nononxa) neh npx canpmajy 0,2% Sn. kingyarpncxx 
najnamonija pyna onona je r anennr (PbS). Manx migyarpncxn anamaj Hma zumepan 
nepycHT — PbCO3 . 'Ones° ce KoHnewrpume y HexHm 6subxama, npH memy Taj canpmaj 
mome ua pornwHe H X10 3% on Tesseme. 

3) ripensunhazonbe •meranHor onona Haj6eibe ce meace H3Becni enewrpommom. Kao enex-
rponaT capful npwrom pacrsop PbSiF 6 ; y csojcrity aHone ymma ce nnomm(a TexHHmscor me-
lons, a Ha Hamm ce Tanossa" BeoMa Amato ono= (99,99%). 

4) CaBHjaH,e icanajtmx unmet npaheHo je xapawrepHcnimmim nywceTaH,eM, npoy3poxo-
Hamm mebyco6mm Tpemem nojegmmx Hpncrana. OCHM o6HmHor xcanaja (cnen. Tem. 7,3), no-
3HaTe cy join mze anorponcHe monmcipmappje comer enemeHra. Hcnon 	13°  nocrojaHa je cum 
npaumacra monocinmanHja (awn. Texc. 5,8). EpaHHa npena3a o6wwor xanaja y oBy monncluma-
=fly Ha rezmeparypama MHO HIOKIIM og + 13°  Bpno je Hemannt. 3aTo ce TIMM npena3, npx 
Home 6H ce npenmer oR Hanaja pacnao y CHBH npax, o6"smo n He netuaBa. Hnax ce off npMMehyje 
Ha crapmicxHm my3ejcsam npenmemma H megmbama Opt xanaja. 

Epnma npena3a y cHBy monsidcomalmjy jaxo ce noBehaBa opmcaBalbem Temneparypes . 
 4ocnoxyhm maucHmym Ha —33° . Hpena3 ce worm nuane ousrpaBa npx nommy o6stmnor xanaja 

C Beh. npomezbeimm. 36or Tara je moryhe ce xanajm npenmem „3apa3e" jenaH on npyror 
up raj Hamm' npomHpe „6onecT", Bpno ours-pops= HanzaHy „xanajHom xyrom". OBa je Haut 

nyT gocrmaana maxim pa3Mepe y cpembem sexy, Rana ce uomahe nocybe xmyhmix c.nojesa rpa-
bamma x3pabnnano nperexam opt paannx nerypa Ha 6a3H xanaja. Hajmemhe cy crpanane gem 
opry.tba paheHe on mirror xanaja. romme 1912 ycne.4 PacilaRalba Hanajem nembeHHx cygoBa ca 
Tetunim ropmmm Hacrpagana je -excnenmulja Cmyra Ha jyxmom noisy. Ca xanajHom Byrom Tpe6st 
Hapomnro panyHaTH ppm myBasby sarmxa xanaja. 

Tpamme nocrojanocrx o6Ftmne mopmclexgamije xanaja, RojE xpxcrsuptme y Terparonanani 
=cram, icpehy cc 0,4 -I- 13 ;ye + 161 ° . Hman one reoureparype xanaj npenant (Ha 200 °  uocra 
6p3o) y pom6HmHy monsulmicansjy, cnensulmmHe Texame 6,6 opmpascrepHcany Benmexo xpro-
uthy. 36or Tora ce Kanaj sarpejaH .113Hika 200°  monce ASKO crynarx y clam npax. 

5) Merannx repMaHlijyM xma 3a cabs canto BeoMa orpannmeny npaximmny npnmegy Y 
(pagnoTemuunt). Kanaj ce ynoTpe6n,aBa yrnasnom3a xsinancan.e rsoHd* y i'nby mysaiba on 
phasba (AP-3111 JIHM" 3a angyorpnjy Home.  pan). Y ()Minty Bpno Tale= JOICTHha (T3B. C T a - 
H, o JI a) yncrrpe6n.aaa ce 3a H3pany HoHnesmarepa y enewrporexmmxoj minycrpHjH. Onoso ce 
ynoTpe6n,ana 3a Impany astymynaropcxxx nnoma, o6nora enewrpispnix xa6nosa, merana H 
icao 3amrwra o;' pemreHcxxx H y 3paxosa, a Taxobe icao marepHjan 3a x3pany apaparype y xemH-
cxej minycrpHjH (=Bosom" Hm.). Bpno =nape, xemsume 06a mem= rpm= ce 3a swam 
alma TenrisucH BEOICHRX nerypa. 

6) HajBanamje nerype Sn H Pb cy pannimirre 6 p o n 3 e (nerype Cu H Sn), nerype 3a 
/10131111TH QCOBIllia (6 a 6 II T H, impaljem" 06Ht1H0 Ha 6a3H Pb Wm- Sti H KOjH canpme on npymx 
merana Sb H Cu), THn o r p a sit C x e nerype (5=30% Sn, 10-20% Sb, =num Pb) 
H o6HmHa nerypa 3a n e-m Jb e sb e (30-70% Sn, 70-30% Pb).21O6pa 3ameHa nerype 3a nem-
mem& je jeclyntsmja nerypa cacrazta: 90% Pb, 6% Sn, 4% Sb. Y nocnembe pee CBe Beim! =a-
maj go6xjajy H nerype 3a nemmura oconHHa npH6aHmnor camas' 98% Pb, 1% Ca, 1% Ns. 

-7) CBeTCKa 11p0113130211,11 xanaja H3xocxlia je 1-800 inn. 4 XHJb. TOM, •1900 — 85 MM. 
TOH3, 1940 — 250 XHJb. Iona. Cnercxa 11p0H3BOAlba °nom II3HOCILTIa je 1800 rep. 30 X11.1b. 
Topa, 1900 — 875 XII.Tb. Tona H 1940 — 1700 mu,. Toms. 

8) CTI1JIHO ykiouzeno y oprann3aM, max H y Bpno manutt A0310111, 0310B0 CC He Jimmie 
113 meta, Beh ce, HaromunaBa (3aMelbyjyhn nemousmo xammjym y Cas(PO4)2  scourraHor =cue-
Ta), npx memy ce }heron oirponno Aejc-rso nocreneHo nojamasa. Tposame onoBom jasn.a .ce no-
HeHan RHO gpocbecmonanna 6onecr mum pagunma H0j11 CTEIJIHO Hmajy nocna c nerypama HJal uPe-
napamma onoBa (THnorpacbcmo cnosocnataxm). lips" csuturromil xpomsmor rpoBaH,a jecy craa-
pasbe cmze npeBnaxe Ha necmima H 6on0B0 y cromaxy. 3amm HacTajy pa3J11111HTH nopemehajff 
Hepimor clic-rema. MaxcHmanHa nonyurreHa xemsilim Pb y Banryxy minycrprzcsum npeuy3eha 
H3HOCH 0,00001 se/.4. Axyrno TpoBaa,e onommm npenaparama H311313B3 Tenme nopemeh4, op-
raHa an Bapetbe. Kao cpepcmo npse nomotzx npH jamm rpoBalby zipsimesbyje ce pa36;sumeml 
pacrnop H 2SO4 . 

9) HoHamasbe enemeHaTa nonrpyne repmamijyma npeMa nojeniumm KHCCJIHHaMli 6Hr= 
je 13113JI3MITO. C o H a scHcemput He gejcvsyje Ha repmalmjym. Kanaj ce came seoma =rano 
pacnzapa y pa36PameHoj HC1, nox c RommirpoBanom (Hapomwro npx saneemby) penautja Bete 
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398 	 X. gasp-4a zfrytia fiepuoduoe =Taxa 

no cxein: Sn 2HC1 = SnC1 2  H2 .1Ca,qa cena anon° genyje ca HC1, onna ce 0110 noRpmma 
aaunrimnim cnojem Tem° pacmorubmaor EbC1 2, Kojm cnpemaaa 'heron() nalbe pacraapme. Ana- 
norno je nejerso cymnopHe xucenHHe Ha 031050, a334 canto norne nox ibeaa xongenTpauffja 
He npe6e 80%. 11pH sehmm wnworrpanajama H2SO4  crispa ce nano pacraop.amaa fweena co 
Pb(HSO4)21 lc* BHILIe He maw onoso on gamer,Ae)crsa;mace.nume: Ha repmawfjym riasfinance-
Ha cymnopHa foicenma He nejcrayje, Ha Sn — cxopo He nejcrayje. Y sperioj jaxal H 2SO4  o6a 
enemeHTa ce pac-reapajy c Hmsajathem SO 2  H craapalbem cOnH Tuna E(SO4)2 . aejcrawk a 34 T.,  

H e foicennHe Ha Ge nocTaje Tanor on xHnpaTa B;HOKCHB3 xGeO2  y H2O. AHanorno nejersyr 
je nomleurpoaaHa a3oTHa amen= H Ha xanaj. HanporHa, y jaxo pa36nameHoj xnanHoj HNO2 

 xanaj ce naraHo pacrsapa, rpanetuf Sn(NO2)2 . BOIOHHK ce ripwrom He Hmsaja, Bell celpoum an 
pegyfonfjy a3ome wacernme. IlpH ,gejc-my HNO3  Ha °now) crnapa ce Pb(r40 2)2 . Osa co je He-

, pacrsopHa y Rona. HNO2  H IHTHTH meran on Amer nejcirsa xacenxxa. HarIpOTHB, y BOAR ce 

nom pacrsapa H 3aTo ce y pa36nanceHoj a3onfoj Encenwaf OBOHO MHO pacraapa. 

PacrsopH anxannja cxopo ue Henyjy Ha repmaHniym (me6yofm, npn jennospeme-
Hom HpHcycrsy H202  MHO ce pacraapa). Kanaj H °BOBO Ce cnopo pacraapajy y jawfm anxannja-
Ma Hmsajamem BOBOHHKa H craapalbem coma THIla Na2E01. PaCTHOpJbHBOCT Rana* y amoumjama 
Hexopmanhyje ce 3a cionume °Bora ca crap= xyrxja 3a xamepae, nocne liera ce meran enewrpo-
JIHTHI:1101 Hmsaja x3 pacraopa. 36or sHcoxe neat manaja fberosa per e H epagHja Hma 
BeIHOCH eHOHOMCKH 3Hamaj. 

10) Ha nocrojaHocr onosa npema a o A  H apno jaw) yTnve xonimana y Bonn pacraope-
Hor yrIbeftwoxeuna. Mane xongewrpanHje oBOr lame cams° nocrojaHHm ymen c-raaploba Ha 
fberoaoj noapmfoof IIpaICTH1LHO nepacTsopuor PbCO2 . Hanpown, npH BKUIHM 

jam CO2  comps ce falcenH xap6oHar onosa [Pb(HCO2)2], xoju nano npena3H.y pactso p 
mike, 	

- 
Tpe5a sone 3a ke, xoja ra canpHol y  so= nocrenenom xponngnom Tpormaby'ononom. 	B- 

ROM Pmmy, rAe cy ce 3a aonoson yrtorpe6maaane 0310BHe nem, MHO 'ip0Balbe 611310 je, e3-
mega, seoma pacnpocrpakbeHo. To noxa3yjy pe3y.irraTH aHamaa sew= ocraTaxa crap= PH-
A:Lama. 

11) Teximmoi ce SnO2  (T.T. 1900°) x PbO (T.T. 886° , T.K.Tb. 1470°) no6Hjajy naipelbem 
menna Ha samyx. CraHO oxesn (T.T. 1040°

' 
 T. Mb. 1700°) no6Hja ce narpeawbem pacrsopa 

SnC12  ca anicanHjama. Y furrepsany on 400-1040 °  off ce pa3nawe no cxemH: 4SnO = Sn 204  
Sn. 3a no6Hjalbe Pb02  HaNeuthe ce ripmelbyje pealowja onoBoaneTara H xnopHor xpena 

xoja Teme no exemx: 
• 

Pb(CH2C00)2  Ca(C1)0C1 + H2O = Pb02  4. CaC12  2CH3COOH 

rIpH 3arpesalby Pb0 2  go.nam Ao nocreneHor crsapluba HIDKFIX oxcroga onosa: 

Pb02(290-320°)-► 3202 (390--420°) -■ P1,204  (530-550°) PbO 

12) On CBHX oxcHna repmamjyma H lberowfx aHanorHja y sonli je AOHeX.Tle pacrsopaft 
canto GeOi (ono 4 zpll Ha 20° ). Maim °maxi (Tuna EO) nocra ce naxo pacisapajy y xi/lemma-
ma, Aox ce BHIHH (Tina E02) y IbHMa Teunco paersapajy. Oso ce Hapotorro OBHOCH Ha Sn02, 
xojH npena3H y pacrsop rex npli nyrom 3arPesalby c aoHneirrposaHom HaSO4 . Y jamot aims-
3II4jama oxckuln repmamilyma cy BOCTa nano pacraopmfaH: PbO.., SnO H PbO — ammo Tewe, 
SnO2  je — npaRTH‘wo HepacraopaH. HanpoTHB, T o n m,e Ib e M ca cysHm anxtumjama xanaj-
nnoRcHn ce mowe nano npesecof y pacrsopHo cralbe. 

13) repmaHHjymxwoxcHn (T.T. 1115 ° , T. KM. 1200°) HMa Benynof 3Hatiaj 3a HIIIIYCTPHjY 
onTHlwor craxna, HOMO ce npn gennmwmoj 3ameHH cwawHjymnHonewta fbHme no6Hjy seoma 
npo3pa4Ha cramna xoja jaxo npenamajy cacrnocr. KanajwioxcHn ce ynoTpe6Jbasa y xeparoftwoj 
HHAyarpHjH 3a cnpemafbe pasnworrHx emajna H rnaiypa, a H 3a 6pyuteibe craxna. Onosoiwolo:Hn 
(HoHexana HenpasHnHo Ha3saH nepoxelfg) ynorpe6masa ce y HanyerpHjH miaow. OraH0-0K- 

ce npHmetbyje y intayeTpHjH ,craxna (3a go ►njaibe py5fmexor crawls) H npn necHHosafby 
mamma (Rao pegymwoHo cpencrso). OnoBoonenn je nosHaT y nnema monfolnwauffjama: WyTH 
(„macHnor") H upaem4 („rne6"). Hcnon 489 °  xao nocrojamf o6nmc jawba ce rne6. OBOBOOKCHB 
ce ynorpe6maaa y HH3y paarosurow HanyerpHja H 3a capawbalbe mane ca rnfwepfmom xao 
KHT 3a menne, CTaKJI0 H 'camel!. 

14) 0110BHO-n1HIlepHHCKH KHT ce PrIPilBJba 	 memalbem nuupo ocyweHe MOH 
ca 6e3aontufm rnawewmom (y Te>ICHHCKOM onHocy 5 : 1). OH TIONIHEbe BR se3yje xp03 30-40 
mmyra, a 3a Hexontwo xiacosa otispinhasa (yenen crsapaiba raffnepstra onosa). CTsopeua tzapera 
maca Henponycybkma je 3a racose H Bogy, HMa micoxy mexamwxy arnopHocr H Haapwasa 32- 

rpeambe no 300° . 
15) Y rnasHom 'marry HomeHyTH xwApoxcww — E(OH) 2  H E(OH)4 cy Hajnpocoljm• 

YcinapH, TITIO3H xffnpoxcHna cappwasajy npomewbfffie KOMP011ie sone It 1611X0B CaCTaB CC 
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npercramba onurrujHm clopmynasta xE01/11,0 H xE01 ,1-120. 3a Hem =warm o6muce HO-
man cy orworsapajyha icomnnexcHa jejnmema. T8103a jercHtheHA cy, aturpHmep, y cnynajy xx-

APaTa SnO2  • 4H20 coma xohuinexcHe xanajHo-monH6nerione 'mem= THEM M8[SH(MO207)sis 

rne je M — jeniforauxewrm meran. Ammonia xerepononaxacenma Homan je H sa repriamwm. 

16) Y nponecy nocrenene HeyrpanroanHje pas6naAcerna (0,01-0,1 M) immix pacrso-

pa coins nHoHanew•Hor xanaja H onosa Sn(OH), H Pb(OH), Tanonce ce npH 	2 H pH = 6. 
KoHcrawra npaor cryinba 6asHe nHcornijanHje Pb(OH) 2  jermaxa je 1 • 10-8. KoHcraHTe npyror 
crynna 6asHe AncounjagHje (E0H• :7! E• • -I- OH') sa Sn(OH) 2  H Pb(OH)2  jenHaxe cy 1 • 10-12 

 ogH. 2 • 10-8 . KHCCJIHHe 'cc& ce HsHone 03 repmaHHjym,qmorccHna nocroje y Asa o6maca 
— H,GeO, (K1  = 8 	K2  = 2 • 10-18) H H,Ge sQu  (K1  =-- 6 • 10-7, K = 2 • 10-9. 

3a onoHo-xlinporccHn Homan je camo HpenHoer apse icoHcrawre ruwenknicxe nHconajansje: 
K1 = 4 • 10-4°. 

17) XHApoxcHn xtersoposanewraor xanaja Hma jacHo Hspaacem wapawrep r e n a. Came 
cranonceH (Hanplimep nejc-rHom NaOH Ha SnC14), OH canva' Demme Konatume Bone H npa 
Hccummalby peunrewacam spaugma He noxasyje xpHcranity crpywrypy. 11pH crajansy y pacrHopy 
HAM npH sarpeHamy Hacraje nocreneHo crapeme. IIponec ce, Hsrnena cacrojH y nonHmepHsa-
W4jH monesyna xSnO2  • yH2O, xoja ce Amami c lisrcHajarsem Hone. Ka° peaywrar no6Hjajy ce 
cHe HpynaHje x BOOM cHpomaunmje =marline. Y onpebeHom craAniYmy craperba aHaBH31 nomoky 

pernwexcxxx sparcoHa noxasyje Belt y refry nuncpoxpncranacry crpywrypy (Ho* onroHapa cTPYK -

rypH Sn02). °Hamm MIDI ca jacHo HspanceHom yHyrpainsbom xpticranacrom cTpyKTypoM mory 
ce no6HTH H HenocpeiHo — oHH ce crHapajy xana xoHnewrponaHa HNO, gejarsyje Ha =Tanen 

xanaj. 
HapanenHo ca craperbem rena SnO 2  HeuraHajy ce npomeHe He camo meromix cpszannutx 

Hero H =mesa oco6HHa. Pasnma y xe3umstm oco6HHama orta Asa cnriaja, — csence 

cranonceHor H jaxo ocrapenor rena — TOMEI° je He.nExa na ce mopajy sace6no npormars. 143 
dolt cHoxe ranoncem4 o6nHic sole ce o6Hcmo cc-xanajHa ExcenHus, /Am ce nejerHom RoHnex-
rpm:tame HNO, Ha xanaj no6Hjeum o6nnx sole p-xanajlia isicenHHa. )21ox npenas tx-06ninfa 

y(3 06JIHK nocreneHo Hrce cnomano, o6pHyr npenas monce. ce Hose= caMO cranathem (3-o6nExa 
ca anstanHjama H HawHarumm pacrHapamem y ruicemmama. Y ra6Junat je ;ler ynopenum npernen 
noHawama o6a o6nrcica npema HC1 H KOH. 

13-xanajua xHcenHna oc-xanajHa xHcenHHa 

KoHnewrponaHa HC1 naxo je pacrHapa, 
rpanehH SnC14 . 

Y pacrsopy KOH (xaxo jaxom raxo H 
pa36nmeHom) naxo ce pacrsapa rpaneta4 
K2Sn0s . Osa ce co mowe g0614TH H y xpu-
cranHom cralby (K 2Sn03 •3H20). 

Hon nejcatom xonnewrponaHe HC1 c ra-
norom ce He gen:Taxa HincarcHa npHmerHa npo-
meHa. Axo ce samm pa36na)ai Honom, Tailor 
ce nenTHsyje H =Ewa ce 6Hcrap con. Aona-
iYtin oBome KoHnewrpornmy HC1, Hacraje 
xottrynaguja H noHosHo rano)iceme (3-xanajHe 
xxcenkme. 

Y jaxoM pacrHopy KOH OBa ce He pa-
crimps. Axo ce sarkim jaw, pas6nancH BOAOM 

Tailor ce neninsyje H crHapa ce &wrap con. 
Hs oBor nocnenmer He gory na ce no6Hjy wpm-
cranHe coml. YnapaHarhe coma Horst cmaparby 
rena Sn02  Kojn canpnal arcop6oHane anicannje. 

HsoenexrpHtma rauxa csence cranomeHor rena xSnO 2 yH2O nencH Ha oxo pH = 10: 

18) Orpyicrype o6a nomeHyra oxcHna onosa gory ce Hoxa3aTH Hejc•rHom pa36nameHe 

asome xxcenHHe. HpH TOM ce, HanpuMep, 113 mramjyma pacrHapajy ;IBC rpehnHe uenoKYInlo r 

 onosa Hoje npenasH y Pb(NO3)2 , gm< vel' geo orraje .xao Pb0 2 . OBHM je Hoxa3aHo Aa ce y mo -

nexyny mHHHjyma Rana:3e Asa aroma nHorsa.neHrHor onosa H jenaH aroM merHoportanearHor. Ha 
cnkmaH Hawn noxasaHa je H crpywrypHa cpopmyna mama onosa (Pb 203). 

19) Kaxo Pb20, raxo H mHHHjym mory 'ce Ho6H-rm axo ce nomernajy anwa.nma pacraopH 

Pb(OH)2  H Pb(OH)4 . IIpH TOM ce y npncycroy penannnio manux xcHnewrparmja anxannia y 

Emmy Taacmul Pb20, (xao xllnpar P13203  • 3H20), a not Behnm icomccurpaunjama — sunmjym. 
OBaj ce y TexHinw no6Hja sarpesaibem PbO Ha Ha3gYxY no 450-500 ° , npH memy ce 'anemia( 
cjernmyje c PbO. Hpax mHHHjyma nomenraH c naHomm ymeM nonexan ce ynerpe6rbiunt xao 

KIHT sa nem, Ha He 6H nponyurrane rac HIM sorry Ha cacramma. 

20) OcHm M e T a-coax, Roje ce HsHone on xajpaTHor o6nraca H 2E0, (rj. E01  • H2O), 

nosuare cy Taxobe cons mum enemeHara, xoje onroHapajy o p T o-xxcenwnama H 4E0, (Tj. E02  • 

• 2H20) a KomnnexcHHm x ex ca ox c 0-xHcennuama 1-1 2 [E(OH).] (rj. EC), • 411 20): Comma 
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X. riesispilia apylia siouoanoa cucesma 

Hocnember 111118 npmema, HanimeteP, HOPHiremexar (N 2012(61'1)e% Rao x MOTE APYrn OBtlj PANMBA, Yi3r nexi;rassits je Tim (6ap y pactsopy)..it 3a tLnyta6aTe H as rep-
/damn. Taxo Na2 [Pb(OH).] an 110°  crmyurra sorry,tipena3ellx y Na2Pb02, a osaj nano amtpa 
Boa npenaseim 'mow y Nas [Pb(OH).] . Tepteitmca nocrpjaHoer Amorist nnyet6orra 3terne3 je 
Hata, Hero Pb02. Ilpema Tome corn nory Ha ce J:to6m4 3arPeliathem Ha B,44)10 Catena Pb0 ea • oxcitHom (zunt ImApoicomom) ogrosapajiter memos.- 

21) Boj e a e TifaHHH8 ocTsapyje ce 6Mno itertocpermo ycneH fame ercopmeele 
Soje H8 nospimmy 13.118181H8, 6ano yczezt rancommba *memos 6oje "y. canna Hoptefta srantasit, inta ce mem= Hominy peewit/HT= merwra. Y Hamm copsajeswee imam= ce .iortonn HODINNifial 
paersopom 6oje (Kamm cy y =apt BO)43111 pacrnopR MHOINX °prima= 6oja) s saint ce Hej-. 
ersom enexTpamrra inarama Roarynamtja Tor pacrsoptt y camel Hopatea; y ;Wynne -r Timms 
ce Hall= pacrsopom Heim maTepHje moja jour cams HI* 6oja, ann ce ogrosapajyhom octane/Ore • 
061Wtoet (Hermsmep, Hejersom OKCIINKINOMIX CPeACTaBa) *once_ 38THM 'maw= y sepaersop-
namy 6ojy xoja ocraje y xammapHma B.11888Ha. Melwrint,. Home IleCTO • (=pawn° npit 6ojethy) 
natoyma) He mom ce rzpHmemiTH HHjeHaH oA HomeHyThx. Hamm. Taos ee- apmetabyje Toe. , 6e-
jen,e M o gHn o M, npH mew ce an Ttcammama Hpemmuto era:nonce rampage moje ce gaper° 
ymtjy y linalCHa, 38131111 6oje moje ce Ho6po aTeoP6AY. IlomTo y osarate.morepHje ;imam H MOTH 
XNAPONCHAH (Haripintep, xSnO2  • y}120), TO ce Imo mommo yampe6masajy spno gecTo CORK moje EX Aajy ups XII8p0AH3H (HaripHotep Na,Sn02). 

22) Cynpomo mununtjymy, rep/emigre ce omuncyje ersepamem It epox c H HHHtt 
jemnbetba. Taxo cy Ao6HjeHe court nepentcentuut =rasa NaiGe05 • 41120 it Ni2Ge.207  41120 .  (roe je M = Na aim K), uoinyHo HocrojaHe CaMO Harm( 0° . Kan ramie Hoaturra je canto nepom-
cams co caerasa — Na2Sn207  • 3H20; HenasHo cy Taxobe.Ho6itsenn Hepoxamst Sit% • 2H,0 

Sn207  -31120. KoH anoint nepoxcmmn jemrtbeHsa micy, Homan. 
23). Pam capegamusa XHBV0J1113e CT8HWITi WIXOM( pacTsopH mopajy canpecanant 131111188 anmaratja. Axo je s ncosa momiesTpaglija mum, y pacTsopy ce naraxo sputa peaxuaja paarumena ao•ctreent: NaHSnO 2  = NaOH + SnO. Vcnert one peammje paersop cramirt spa. Hyrom era-

iang (6pxce npH aarpesang) ito6xja HpHy 6ojy. Y npncycrsy - Setter minima aincanxja, peals:100a 
pacremana }me no exam 2NaHSnO 2  = Na2SH03  + Sn + 1120. 3axeam.yjyhn temsajstiby. tonna geentoa Sn , pacrsop ce ycneH cisor nponeca Texobe 6ojH UpHO. Aminorsa peatantja je mapatcrepHerwma H 3a repmamrre, itilH y jam) SUUNLITHOj cpemum rtpeosnabyje Hpottec pacnanaH,a 
meets acorn: NaFIGe02' + NaOH = Na2Ge02  + H, . OCHOBHH 06JIIIK y Rome ce y ammuntom 
pacrsopy Hana3e repetramm, mann= H nnym6HTH, BepoBamo je M[E(OH)2), toe je M je-HHoseneHTHH meran. 

24) 3a COBH Titrat MHEO, eneneHaTa gerspre rpyne moryha je, yomnre yeesunt, Tay-
TomepHja no =CM: 

I
H 

H-0—E-0—M 

Y HH3y enemeHaTa Pb--Sn--Ge—Si—C jemnbenama Pb (rtnym6Enteta) 6e3 cymbe omosapa 
span 00 OBHX erpprrype, jemnbenmma C (COJIlibla Mpasn,e raicemme) — Hpyra. HIT° ce Tittle 
omen= enemeHera, in Si je raxoe mapturrepHcrHgHa Hpyra erpytcrypa, AMC y cnygajesuma 
Ge H Sn seposaTtra ripaxrugHo Hocrojer pasHarema st3meby o6a o6mixt. 

25) Hem (intratmca CBOjCTBa xanoremme EX4  naneTa cy y Ta6nmot: 
MaTepHja 	GeF, GeC14  GeBr4  Gej4  SnF, SnC14  SnBr, SnJ4 	PbF4  PbCI, 
Boja  	6 e 36 ojnx myr 	6 e36ojHH myT 6e36. my!. 
Tag. Ton. (°C) —15 —50 +26 146 	—32 +31 144 600 —15 
Tag. ens. (°C) —36 +86 186 	375 	705 	114 	202 	341 

cbayopnn gersoposanewmor °nose mome oa ce Ho6Hje Aejcmom ctonyope Ha PbF, Ha 250° . 
OnosareTpaxnomm ce ersapa peatamjom Pb02  H jaxe HC1 Ha xnaHHo. OH je xpajtbe Henocrojan 

6p3o ce,pacnaHa Ha PbC1 2  H CI, noR gejersom CBeTROCTH if seh y npncycrsy TpaTOBil snare. 
26) IlpaxTmgHo Hajsamomjil mr es= nomeHymx xanoremtHa EX, le manajTerpaxnopiM 

(SnC1.4). Y Tensaw ce oommo Ho6Hja Hejcrsom c y s or xnopa Ha xymje KoH3epint. Cynic 
'mop He gejersyje Ha rsomcDe, mebyTme, ca Tamum cnojem Ran* nano rpamt SnC1 4 . KanajTe-
Tparatopng ce Hyrum Ha saaHyxy (ycneg rampant= Ha pagyH aTmoccitepcxe Snare). JIamo ce 
mema c mHorwe cma6o Honapmm paersapaguma, a If cam je Ho6ap pacraapag 3a MHOre Heenexwo-Jurre 	P, S HTH.). 143 sagettor pacTsopa manajTerparaiopno cc *masa* o6tonto (y noTepsany 
TeMnep. 19-56°) y slim 6e36ojaor xpncranotompera SnC14  • 51120. 

27) Y czygajy repnammjyMa (xao H ca canmutjymom) Home= cy r e p ma Ho C
o  p o s ogoHHgna ratcemula (H2GePs) H =He coral, Hanprimep, Tepeutgrat riocrojamt 1C2GeF, (T.r. 730°, T. ,cm,. 835°). 14nax, in repotamtjym je 1103HaT Cila60 HomojaH Cs2GeCls, 
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C.a. 231. — 0.110BHH 
axymynaTop 

a ca Sn H Pb ao6HjeHe cy ananorae coax ca mud xanoremaHma EX 4, na max H oinix mcentwa 

Hoje y cno6oaHom cralby HHcy no3HaTe. Tome cy conH °nom H 2 [Pbire] H Ha [PbJe]. Y o6nmcy 

xpwcranoxHapaTa H3asojeHe cy H Rene cno6oane xonucnexcHe xxceame, HanpaMep 1-12[S11C141 • 

• 6H20 (T.T. 20°). Ca Sn H Pb no3HaTe cy Taxohe conH xliceinuta THna HJEF,]. KomanexcHn 
cluwopHaH mersoposanewmor °nom HirrepecaHTHH cy y Tom norneay urro ce IbHXOBOM Tep-

Auswom aHcounjangjom mome ao6HTH cao6oaan cbnyop. Taxo, npH 3arpesalby K 3H[PbF,] 113- 

Halt 250°  pacnaambe uge no jeanalnum: K21-1[PbF1 = HF 3KF PbF2  F2 . 

28) Orsaptube xxcenHHa Tuna 1-1 2 [EX4] y pacrBopy mum ;la je xxuponma xanoremaa 
EX, HenoTnyua. Y3HMajyhH y o63Hp °By xuabeHnuy, jeaHatunia xfiaponH3e, Hanpamep SnC14, 

H3rnepa: 3SnC14  4H20 Sn(OH)4  2H2SnC16 . Ha Tai Hamm, xHaponH3n ce noasprasa 

=40 jeAHa TpelinHa uenoxynne xonmume SnCI4  xoja ce Hamm y pacTsopy, anH xnaponma •re 

TpehiiHe npaxmlwo je narnylla, Tj. xto cno6ogHe 6a3e. 
29) Oa jegmbeiba OBHX enemeHaTa, xojH caapxce jegHospemeHo H xxceomix x xanoren, 

HurepeCosTaH je aHanoraH no cacrasy cbocreny oxc H xnopx A repmaHH j y ma (Ge0C1
2). 

OBa maTepHja6e36ojna, 3ejmnbasa, y O6H'1HHM pacrsopaqHma Hepacrsopimisa requocr 

(T. Tomb. —56°). Bona paaname 6p3o Ge0C12, npn qemy He nocraje repmaHHjymosa mcesuma, 

seh Ge(OH)2 . 11poH3soaa Tephutquor paanarakba cy mop x °Rola repmaHHjyma. Osaj nocneathil 

ce ao6Hja y icy T 0 j momulau(auxjm, xoja H3H3A 650°  npena3H y 06linHY upBy. 

30) C y n 4) a T qeTsopoBanHTHor xanaja [Sn(SO4)2] no-

craje mum Ha merannx Sn aejcrsyje spena jaxa 1-1 2SO4  OH ce 03- 

gsaja 113 pacrsopa y may 6e36oj00x man cacrasa Sn(S O4)2  2H20 . 

)1(yr xpHcranacT npax Pb(SO 4)2  mome ce go6xTH enewrponx3om 80% 

H2SO4  ca onomnim enes-rpoaama. • Ca cympanota K, Na a CAllt11114X 

meTana, aacynotaT °nom rpaaH myre gsojHe coax c-rasa 1142 [Pb 

(SO4)2]. Boa notnyHo xxaponH3yje Pb(SO 4), H3asajajyhH Pb02. 
AHanorHoj xHapon030 nogneme x Ge(SO4)2, xoja ce mome ao6HTH 

3arpesmem mem GeC1 4  ca SO3  y 3aTonzeHoj uesx. 

°nob oT eTp a aueT a T [Pb(CH2C00)4] nocraje Kam 
Aciersyje Tonna caphema xHcensma H xnop Ha mHHHjym no peax-
Huhu P13204+ 8CH3COOH + C12 - 2Pb (CH2C00),+Pb C13 4. 4-  4/12 0 . 

IlpH xagOessy pacrnopa Pb(CH 2C00)4 xplicransme y o6nnxy 6enHx 

Hiana (T.T. 175°). Cznman xapaxirep Hmaiy xpacuum Ge(CH,C00), 

(T.T. 156°) H Sn(CH3COO)4 (T.T. 253°). Ca geTsoposanenTu) 

0A0BOM 1303113TC cy COBH 11 HH38. Apynix opraHmaix IGICeAH113. 

31) Cr.TI B H•11 axy m yna T or) (cn. 231) cacrojH ce 113 

penieTxamx 0,10BIBTX IDIOM Hanymemix IlaCTOM OA PbO a sone a 33- 

mum= y 30% cymnopHy xncenany (cneu. Tow. 1,2). lb peaKwIiH 

Pb0-1-H2S0 = PbSO4 + H2O Ha nospiumm nnoqa crsapa ce cnoj 

Teunco pacrsopnalsor onosocymbaTa. Axo cam 1CO3 	cHcrem nponyc
noqama racy caenehe 
namo jeasochumneHy 

enewrpmmy c-rpyjy y npasuy noxa3aHom cwennuom (ca. 232, A), oHaa y u  

peaxuHje(npouecH npn nymexby. 

Herannum enexwmaa 

PbSO4  + 2e + 2H• = Pb H2SO4 

 (Pb"• + 2e = Pb) 

Cal. 232. — CxeMa Pa 0.110BHOT anymynaTopa 

26 Orima zemitia 

n0311114B111 enempom 

PbSO4  + SO", — ze = Pb(SO4)2 

(Pb- — 29 -= Pb ) 
Pb(SO4)2  2H20.70-• Pb02  2H2SO4  

Ha Taj Hawn, npH urbetby axymynaTopa aeraTHBHa enex-rpoaa ce npeTsapa y cyHtrpacry macy 
meTanHor onosa, no3HTHsna enexTPcua — y Pb0 2, AOK ce KoHneurpaumja cymnopHe unman= 

y pacTsopy nosehasa. Axo o6a nova Hwy cnojeHa 

jeAaH C apyrum nposomumom, axymy-
=Top ce maim y HanpbeHom crathy 
win= spa° gyro. Hanpoms, ax0 ce 

3aTsopix K0710, 011A11 he Hpos acrd AO-

Vent AB age enexTpHtnia cTPYia 0.4 
jegifor nova xa myrom y npaBUY no-
101311110M crpennuom (E, cnincy 232). 

Orpyja ce. ersalia ycaea caeaehnx 
peanuija, xoje ce aernasajy Ha m-
amma (u pone cH ups( up a-

m e y): 
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402 	 X. Eleifiegia rpyfia fiepuodisor maim 

Ha Herammoj enempona 	 Ha 1103H1103/10j enempom 
Pb SO4" = . 13bSO4  + 2 e 	Pb02 2H2SO4 :F± Pb(SO4)2  2%0 (Pb Pb• • + 2 e) 	Pb(SO4)2  + 2e+  2H• = PbSO4  • ISO, 

(Pb + 2 e  = Pb••) 

Oax cy nponecH cynporim °Hama npu nymemy aapaynampa. jloic ce cyurrinui xrpogeca nymema 
cacrojana y peaxmjH npenaje anearpolla jemor•npyrom, Raja ce ;maw* ys rpomax 
eHeprHje, norm cy npH npanimemy jowl Pb npmnialann enempoHe Heyrpiunior aroma 

03101141, IIITO ce 
apumno cnomaHo y3 ocno6abame exprnje. EnempHima cTpyja npu npammemy onomior 

axymyoaropa Hma Hama on 2 V. CnajaH,eM xx3a Taman( alcymynaropa lemor C ,apyrms mory ce 
,1106HTH 6aTepHje ,ROBOJbHO mohHe na noxpehy enempHtnia B031311a HTA. 

32) HeRe oco6nHe xanoremina Sn 2+ ft Pb a+ Aare cy y Ta6.inagi: 
	  SnF2  SnC12  

TOMIOTa crsapama (xxaAlzp-exe), • 41 
Boja •  

6e36ojHH 	- 

	

TeMnepaTypa Tonsema ( °C) 	- 247  TeMneparypa 

	

ba (°C) 	652 

c'TY cTPYKTYPY. 
Y cramy nape HasexieHH xanoremgm cy moHomonexyncaH, .'mxxxoan .moneayou Hmaiy Tpoyrna- 

. 	. 	. 	 . . 	. 	 . 

XanoreHmin grioaaneximor repmamjyma — 6e36ojaH GeF 2  H GeC12, xayTH GeBr2 n  Hapamiacm GeJ2  — npH
e. 
aarpeaamy ce naao paanancy no cxemg 2GeX 2  = GeX4  + Ge. Bona Hx mom jam° minpomayj 

33) CJIHYHO mooremtnnma EX4, xanoreHca' e cones naortanenrimx• Ge, Sn zi Pb mory 

. 	. 

rpaorrm RomuneacHa jennmema, anit aoja Hit Hananexca xmcy TaHo pasHoOpma H 3HaTH0 cy mame nocrojam• HajaapatcrepncnalimjH Cy RomnnexcH 
=Ha M[EX3] H M 2 [EX41. Y Paa6na-xieHom sonenom pacTnopy cmi Cy oxin Caopo'nornyHo paanoncemi Ha onroaapajyhe 111)0C1 

joHe. Hanpoms, y jamm pacraopHma (mini npn wiling joHa X') nocr aje npnmerna xoutitima •KomnimacHHx joHa. Omm je ycnoaseHe Qosa pacrsopnamocr xa norencioni 
COM Pb y jaatim pacraopHma onrcisapajyhHx xanorenosommanimi , HHcenna a 

HMI HADCOHHX coon y 
HabeHa je apenHocT K = 6 • 10-7 . 
nopebemy ca tmcrom aonom. 3a mammy HenocrojaHocTH RomnneacHor jinta [PbJ 4]", 

34) Kam mrpar, Tam H agerar onoaa („onosm inehep") no63jajy ce o6Htmo pacniapa-
. 

mem onolia y onrosapajyham micenmama. lipsa on max capful yroasHom 
MO nonaaHH mare-pHjan 3a no6Hjame Hpyrnx jemmema Pb, Apyra — y 6ojaporay H menmunft („OJIOHHH dmacrep" Hm.). - PacrBopoM Pb(CHSCOO)2  Haronsella H. samm •ocyuxeHa xaprnja He ropH Rana ce ynece y noameH Hero THH,o Rao Tpyn. Telma pacraopmnsocr PbJ 2, PbSO4  ii 1 bCr04  y HOgH ncmpa- • mhyje ce y xemxcium aHamaama 3a noxamsame 

It HBaHTHTaTHBHO onpebuname OJIOBa. OJIOBO-xpoMaT ,.  ce Hero Tama npmemyje Rao xayra maHepaima 6oja „(xpomHo )mcyro"). 35) I-Imae cy Hmenem mama o• paC11300JIDHBOCTH Helm onomuni corm Ha 20Q (zp 6e3- some cones Ha 100 zp sone): 
AHjOH   	NO3' CH3COO' C1' Br' NCS' F' J' SO4" CO3" CrO," Pacraopsnaocr COMM 

	

34 	' 31 	' I 0,8 0,5 0,07 0,06 0,004 0,0003 . 0,000005 

3an11msmia oco6Hila onosojonnna je merosa ocersnsoeT npema cpernocTH. Ha snitgaiom ma- . 
	_ 	 . 	. 

nyxy PbJ2  ce paanaoce Ha csernocm, rpanehia PbO a J2. 
36) IlpaKTHEIHO ,BaH(Ha 6 a 3 H a CO n130BaTleHTHOT °Rosa je Hap6OHaT HpH6JIMICHOT 

. 	 , 
cacraaa 2PbCO3  • Pb(OH)2, Ho* coyoui 3a aipaiy 6ene ysaHe 6oje — 

01106X02 6eAoz OBa 6oja ynorpe6saaa ce icalio calla 3a ce6e Tax) H y climax!' c npyrnm 6ojaMa. • HpeHmyhrrao ondmor 6enor jecre merosa senma moh noxpnaama, a 036HmaH lim-
o-rani( — nocreneHo nomptxasame o6ojemx npenmera Ha aaanyxy Rohl canpacii TparoBe H2S (Hama je, Hanpnmep, rparicm maanyx), ycnen mpenaaa &nor 6a3Hor Rap6oHara y mom PbS. 
36or orpoaHocur onoaHor 6enor, merosa ynoTpe6a je• cans 3a6pameHa. 

 37) Kam °ammo 6e.no Taxo H npyre y a. a H e 6 o j e cnpaamajy ce yrpimmamem Hem o6ojeue mpere MarepHje C 6H.JbliHM valuta Raja ce cynic Ha aa.anyxy (o6kiano — naHemm HIM HOHOHJEAHHM) •  CyCLIeHse OH= pas npoyapolcoaaHo je OKCHJAaWijOM Ba3gyMbIHM mice-OHHICOM. 
OBO ce ammo y6p3aria am ce y ray move mane icomaimeHeamc mama (PbO, Mn0

2  H T.C.a.), H OjH copae icao HaTaIIH3aTOpH. CHHaTHBHC 6HJbH0 ylbe, 'Koje canpocn rame mow,
• 

.. soae ce 4) H p a at („RysaHo yme").  
• YmaHa 6oja cupassena -C tjuipmcom, °aim o6ojeHe marepHje 

(T313. „mirmeara"), ca-npmat yam H Hem ijount_6eo 'pax, Kohl inuni na 6oja• =cram HenpompHa H milt He Amyx= 

Co  SnBr3  SnJ2  PbF2  PbC12  PliBr2  
32 19 80  43 33 

acyr gpseH 6 	e 3 6 o j 	H 
216 -320 855' 501 337 
639 _714 1290 - 950 916 

pb:ri  
• 21• 
H. air 

12 
• 954 
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§ 6. 17000pylia zepmartujy.wa 	 403  

m ce mope nope npH cymemy yma. Kao jema MEM „ocHoria" . 60je maw, HanpHmep, H 6a3HR 

xap6oHar ono:is. OH Haje 6oju seamy MOIL noxplumnba, nrro omoryhasa Aa ce Ha npeAmer Ha-

neCe caMO Hpno TaHax cnoj 6oje. 

38) Cuopo cse virtue craparx majeropa pateHe cy 6OjaMa cnpeaubenam Ha 6a3H onormor 
6enor. Ycnerc nomptnnuaba y Touy HpemeHa amore oA on= canHa Es& cy y Benmom creneHy 

r3ry6ruie npHo6HTHe ToHose. One cmuKe ce gory pecraypripaTH Hawn:mum Henonamem pa36na-
)KeHBM pacrnopom sononancyneponcHna, jep nejersom ouor peanniBa npuil PbS npena3H y 6enm 

PbSO4, Kojn ce no 6ojH cxopo He pa3JiHKyje oA 6a3HOr Rap6oHaTa °nose. 

39) ,Ilou amomijrie yTKIKIA He Aejcrnyje Ha SnS (T.T..870 ° , T,R. 1280°), a Ha GeS cxopo 

He Aenyje, rionHcynel)HA Inc oucHArrine (Ha panyH cHor cysnumor cymnopa) Ho cyJntarm 

ES2 , Hojn 3aTHM npena3H y pacrnop. IIpH 3auxcemanaiby orsaHHor pacrHopa name ce cyn-

cintm ES2 . Cynparno SnS (H GeS), onosocyncton ce He pacTnapa HH y amoHlijymnon0cynclninY. 

Ona oxonHocr je npno Baum in aHanurrmy xemHjy, jep omoryhana Ha ce SnS H PbS omoje 
jeAaH oA Apyror. Ca repmanHjymom, nope THoconH Ao6HseHe cy H ceneHoconH THna 

Me[Ge2Se7] • 9H20, rAe je M = Na Hm4 K. 

40) Henocpermy npawrHtmy nprimeHy oA HaseAeHHx cyncinnta Hma yrnarnrom caMO KpH-

cranau SnS2 , xu4jH npax non HmeHoM „mycHHHor 3Jurra" yna30 y cac ran 6oja 3a noanatupaibe. 

MycHHHo 3.7aTo ce o6Hirso H3pabyje nocreHemna 3arpesmem Ho 300 °  cmeme amanrama - xanaja 

ca cymnopHrua userom H NH4C1, npH nervy ce SnS2  Ao6Hja y awry 3narnontymx zycinrUa. 

41) Hepacrrtopn.HH y HoAH H °premium pacTsapawma xxpsenoramaH PbS 2  monce ce 

no6HTH HaAa ce Ha opraHcua jeAmbema °nose cacrana Pb(SR)21Hejcrsyje cymnopom y 6eH3ono-

som pacrsopy. OHO cyndmin ce cam on ce6e paanance sell noA oartuntm ycnosHma. Hourro ce 

noir Hejcrsom jaxe HC1 H3ABaja H 2S2, To ce OH Hma cmaTpaTH Rao AepHsar sorkontnumcynotHAa 

H ABOBaJleHTHOT. onosa. 

42) OA cram enemeHara noArpyne HajaaparcrepHcrwmja jeArnbeib a c H3OTOM Aaje 

repmaHnjym. Heron Tammo o6ojerni Huu74pua (Ge2N4) mace ce Ao6HTH Aejcruom NH3  Ha melanin' 

repatarmjym 	Ge02) Ha 700° . 13oAa, anuanuje H pa36namene Paicenme He AejcrEgyjy Ha rep- 

maHHjyraHirrpHA, a meroso pacnamme Ha enemexTe 36HBa ce Tea Ha oxo 1000° . Ilo cacrasy ma-

nor mpull HwrpHA aanaja (Sn 3N4) pacnam ce Ha enemeHre. ink Ha 360 ° . 

OcHm nomeHyror, ca Ge (0 Sn) no3HaT je Taaobe H HarrpHA cacraHa Ge 3N2, y mate je Ge 

monanewraH. To je TamHompx npax. xojH ce naxo mrponianje. PacnaHame Ge 2N2  Ha enemerrre . 

 Houma& ono 500° . 

43) JeArnbeiba Pb caMO ca a30TOM Heno3HaTa cy. HapaHnacro-upHow HmHA onosu 

(PbNH) monce ce n06HTH AejcrHom PbJ2  H KNH2  y Tetwom amonnjaay. OBa marepHja je H3BaH-

pegHo 
HenocTojaHa H naxo excnnorkyje npH 3arpesanby Ham npH Aompy ca BoAom. BoAeHa naps 

ra paanawe Ha Pb(OH)2  H amonnjaa. 11o3HaTH cy npormsoAH 3ameHe nortomma PbNH meranom, 

a TaHobe HHTpoxnoPHA °norm PbNC1. 

44) IlpH peaminjH GeC14  c Tetunim amomjaaom crsapa ce repmaiudym H m A 

o6aHxy 6enOr amopc13Hor npaxa, HojH 3arpeHareem no 150°  a samm AO 300°, ripens= y HirrpHA 

npema cneAehoj cxemu: Ge(NH) 2  -4- HN(GeN)2  Ge3N4 . 14mHAHH, HepHriar Asortanewrfror 

repmaHHjyma (GeNH) mome xta ce go6Hje y otinIncy wyTor npaxa Aejernom Tetmor amoHnjaHa 

Ha GeJ2 . BoAa naxo xHAponrmyje oso jermsea.e Ao Ge(OH) 2  H NH3 . 

45) MmHg HaonaneHTHor xanaja (SnNH) je mpxa amopclaHa marepHja, xoja npH 3arpe-

Saiby 	naayymy Ho 340°) npena3H y Sn3N2  c H3nBajaibem amomljaaa. 3a mersoposanewnut 

nanaj je RapaHTepncTHtma peammja crHapaiba HomnnencHor HanHjym amHnocTaHaTa y 
TenHom amoHujaHy, npema pealumjH SnJ4  6KNH2  = 4KJ K2[Sn(NH2)6]. rlocnegnar ce 

H3Anaja y °Wintry mmxpogpmgranHHH3por Tanora. 

46) CT a H 0 Nf eraH (SnH4) monce Aa ce cTBOpH y aymjama KoH3epan ycnen nejcTria 

opranamx HucenHHa Ha xanaj. Moryhe je:2a0/607 c THm y He3H croje CnynajeBH Team= Tp0Balba, 

KojH cy ce necHnH nime 	m ynorpe6H gam cnpemzeinix RoH3eprar 3a Hexpany. rpaHHLW gonyurreHe 

HoHneHTpanHje nanaja y nmma IIHHH 0,02%.  

47) livicr moHorepmaH (GeH4) moue ce no6HTH nejcrHom amoHHiym6pom0na 

pacTHopeHor y Te'4HOM amoHlijaxy Ha Mg2Ge. OcHm GeH4, no3HaTe cy H merose Haj6nInHe xo-

monorHje — Ge211 6  (T.T. 	T.H1b. +31°) H Ge3I-1 8  (T.T. —106° , T.ich. 111 °). OBe maxepHje 

nocrajy Aejcrsom unceinnia Ha Mg 2Ge jeAHospemeHo ca GeH4, oA xora ce mory oApojirrn. dwax-

nHoHom AecrmnanHjom (non cmatbeHrim npwrxcaom). 06a jenvnbeHA cy join man.e nocrojaHa 

Hero GeH4 . 
48)

Cnlitnlo CHnamHMa, xHApHAH repManHjyma mory nocreneHo 3ameHHTH cnoje BoAo-

Hnuese aTome xanoreHlima nomohy xanoreHoHonomuca npema jeAHaxunni, H
r 
 anpumep Ge : 	H4  

HX = GeH3X -I- H2. 
Kao peaynTar crsapajy ce oAronapajAH xanoeHocyncrwrynuom 

npoH3noAH. 

26* 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



404 	 X. Vasil& 2pyria liepuOuor cuaNeAso 

08 lb= je 88j6034 IIPOrieli T38. r epm8 x o x ii o p o 4) o p M (Gel4C1s),.xojn cc 
3ronno moRce no6nm itikna ce 83838 cna6o carpejanor cupluneTior repatannjyala CnPOnene ram-BHT nononmanopkyn (no CXChill: Ge 3HC1 = GeHC1s  + Hs). repastuonsope.opat je. fes-- 6ojna (T.T. —71 °, TIM. 75°). C jo,rom pearyje no caeran GeHCls  js  GeJC11:+ HJ, a npn Aejeray ache ICOMPEHHe none paanance ce, TannajejYhn Rao rimr xntwonCRA 
nsonanenrnor repMaimjyMa. Ona tumennna, a .  Taxobe nocrojame COAX KW taro je Ha-npnmep CsGeC13, necyaumino yszasyjy 'la TO 2,a repatanonnompopmy onrosapa Roma' moan ciTopmyna H[GeC13]. MebYrnm, no CBOjHM cinammxitra, oco6nnama OH je seoma oilman vivo-
cpopmy, y Rome je ymenns nemoposanorran. Ha raj HaVHH, y repraanows3poctlopaty imam mrrepmennjapnn TRH jeruubeiba n3me1jy manexyna ca ota6o nonapimm news (CHC1 s, 
H THIHIMHO ROMIMCKCHHM jemmenanta (H[SnCls], H[PbC16]). Hmepecawnio je ma Gelitir s  H GeHJs  croje 6nnsce sompnexcimm. kw:mamma Heap reptasinomopociTopm: npsa on osnx ma-repmja notuube ;la ce pasnance Ha GeBrs  H 1113r Bell as + 10°, nos je Spry H3Ha,t( nocrojana canto y npncycmy "mum HJ. 

49) Pa321111HTO on CH4  it SiHo. repMaHHjyMx#upnu . peJiaTHBHO .11111K0 rpann nepaulare 
y.xojunia je nononnx 3amoben meranom. Taxo ce nelcrsom GeH 4  Ha pacrsop riterannoraarpnjr 
jyma y TegHOM amolmjaxy mom no6win war pia .  jymxnnporepmanun cacinsa NaGeH3 . To je tinpera, npema sansyumom xxceonnTcy nenocrojana, 6ena marepnia,Roja ce pas -name ism nosnmantuby remnepaTyPe, 113.4BaiaiYhu nonomix. On npyrox PCSIUXHia cYncni-Tylmje sonomuia GeH4  meranom 3aHRM.MHB8 je pencunja nsmeby Hera H paersopa AgN0s, so* Tole no jemialmtm: GeH 4  4AgNOs  = GeAg4  4HN0s. PacTaop AgNOs  pasname SnH4 . Osaj ce 6p3o paaname H npn Aomipy ca mnpernat amanmjama, xongorrposanom .H 2SO41  H moranium xanajem. 

50) 143y3eus on nomeurnx Amex= cy nuTpxnn replan's yma CaCT3B0 (GeHs)x • H 
(GeH)x. llpsn" ce maps Rana ce xamuijyzarepratunin (Cate) paanance pa36namenom •HC1. To 
je xemnoai seoma'annisna lispc-ra marepnja ncyre 6oje, xoja cc npii sarpenamy pacnana Ha ene-moire. Ho3HaTo je, raxohe, 6eno jenamerbe =Tor camas, nocrojaxo ;arab Ha HHC301/11 reaurepa-Typama. Xnupnn (GeH)x Tame ce n0611111 Rao wars atpxa maca itejersom pacisopa .NHAr y 
romom amonnjaxy na narpnjparepatawan (NaGe). 3a*peaaH,eM H3HaA —33°  panimme ce na enemorre. 

51) Ho oxijoj aromcxoj crpywrypn nenocpenne ananormje C H Si, enemorm non-. 
rpyne repmannjyma rpane Yoffie jeganoba minx THHOB a. Hum ce oco6nne OM= jenzaboba manse BRUM npaHH.nno 'mexbajy y He3H c nponieHoat nom:Icor Rapaicrepa carom ene-mown. 

Hanpnmep, y may C — Pb 6p3o ce maim* noc-rojanocr Bi3e E — E; nos cy Rog yrno-sonomma Homan! nail= on 70 aroma, maw:manna no3nara ;Tarnomit munTa son clumunjyala 
H3HOCH canto 6 (y Si 61.124),. Rog repatamijyma 3 (y Ge sH8). Kan Ran*, mehyrnm, sonomma jemmema c namuma on mine aTOMa yomure HHCy nomara. C npyre crpane, y Tumy C—Pb 
nosehasa ce x oopn H H ansonx 6poj .enemenara. Hanpnmep, y cnynajy cbnyoposnx 
joutnena huuccamamm HoopHHHannom 6poj yr:Thermal H3HOCH 4 (y CFO; cnuimiijyMa H rep-mannjyma — 6 (y comma H2EF6), xanaja H 020Ba — 8 (y comma H4EF8). Kaxo cmanxnane nocrojanocrn se3a E — E, TaK0 H noBehame xoopnnnausonor 6poja y any C Pb crojn y 
nenocpenuoj sem c nosehatbem y HCTOM Hwy AHMELH311je onrosapajyhitx aroma IT jou'. 

52) Jennasocr sempuina sooplAnnasnonor 6poja H naneninocin ymemixa HMa H3BaH-
pegllo swum" 3nattaj 3a seny xemmiy Therosnx jessnensa, 'iep TO BUM noseha ii, y n o - 
crojanocrn mnornx Om Tbnx npema prism m xemnomat nejcramma. Ono CTOjH y Bean c xmn.osigom ZIITO ce Icon MHOISIX xemnoalx nponeca (napolurro inmehy monercyna C ne3ama cna6o 
nonapnor mna) Rao npnn crannjyas jussa annunja joule tiecrnse na npyry H Tex 
nocne nacraje H 3 M e n a aroma (nun joss) y3 creapaThe HOB= jemnboba. Omesnsao je 
na je y (sum cnytmjesuma Kam' ce Roop.minaunonn 6poj enemenara norm= c 'berm:3°m sanorr-
nomhy, yilyrpamma ccbepa seh gena nonvbena H npncajemmasane sewrpamtom axoMy nexor 
crpanor monexyna, mm josh je aroxano. Tpantrren, mainnexca na raj Hawn je 3 a 6 a p ii-
K a g H p a H, Tj. nexaxo „3a.mmhen" olcoritmm aTOMHMa om cnonmer ynirlaja, lino minal ma nponecH y Kenocrn Texy cnopo H2H ce HpaHTH*210. your= He nenntriajy, 6e3 o63Hpa Ha TO HNC 6H no cynmum ersapn ipe6ano ma ce Aemasajy. Ynpaso TalCO, name's', Tpe6a o6jacnnrn mnore 
Rapncrepncrnxine paannxe yruoraxosuur jegmboba on manorial,' =pHs= Si, nanpnatep, Be-
Wmry 	CCI4, npema nom", pacrsopTima a.TIKa/Hija H npyrxm peturnunHaa xoja 221C0 palimony SiC14 . Hema cymme ma je H3y3eTtla XCMHCIat HHel;THOCT yrraosonomma y Tissecnom 
creneny ycnonmern jemiaxouThy sanenmocrn n Hoopmmannonor 6poja yrsounca. 

§ 7. Hogrpyna THTaHa. Twrali je joBaR cog enemmara icojB je Beoma 
pacnpocipameR y nplipoitli. Ha meroB Aeo AOJI838 OKO 0,2% ge.80XyliffOr 6poja 
aToMa 3e/immix Rope. Ygeo=meroBmc manorilja 11380CH 3.10-3% (Zr) H 5 .10-6%(Hf). 
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§ 7. lloarpyaa aitaliauct 
	

405 

Maus je mum= tuts H xacinnijyma y 3eMMHHOi sop! Beha Hero HarrpHmep 
J, Sb, Bi, max m'raa a rberose ana.sorHje join ce'penammo mano cpehy y_npascH 

tiecro ce Tpempajy Rao „penal" enemeurn. Oao nora'ie ape csera ycneu 
xose p a c y T o c T a y npupouH, 36or tiera ce HaRa3HUITa, noroiHa 3a HHuy-
crpHcsy npepauy, Haria3e CaMO Ha HeKOJIHKO MecTa 3eMJbHHe none. ,1:1pyrH Beoma 
BassaH tun Enag je Temsoha H3gBajama OBHX enemourra H3 IbHX0BHX 

npHpoutunc jeummen.a. 1-2  
Y cno6ouHom craiby enemeHTH nourpyne maim o6Htnto ce uo6Hjajy pe,sys-

nujom xnopHua EC14  meTanimm marHe3Hjymom npema cxemH: 

EC14  2Mg = 2MgC12  E 

Peasmja ce ouHrpasa um( 3arpesamy nona3HHx maTepHja uo 900 °  y aTmocciaepH 

HHepTHor raca (nog npurHcsom). 3  
HO CBOJHM cl)H3HtisHm oc05HHama esemeHTH no) rpyne THTaHa cy THIIH111111 

MeT8JIH, no H3rneuy CJnriRIr tiennsy. Y cmejehoj Ta6sinni gaTe cy ji,Hxose sa-
pasTepHcrninie 4m3Htise KOHCTaHTe: 

Oco6mie 
	 Ti 

	
Zr 
	

Hf 

Cam. iremmia 	  
Temneptrrypa mamma (°C) 	 
Temuepwrypa Ksbylialba ( °C) 	 
ElleaTp011p0BOAJbHBOCT (Hg = 1) 	 

     

	

4,5 	6,5 

	

1725 	1900 

	

3260 	5050 

	

1 	 2 

13,3 
2230 
5300 

3 

     

     

     

       

        

CBa Tpu men= y tnicrom cramy go5po ce, mexamitnut o6pa4yjy. }E•HxoBH npa-
ROBH MOTY ita yrnijy BeoMa Besance KOJIHEIHHe BouoHnsa." 

nog o6Htnnua ycnosnma -enemeHTH nourpyne =Tana nocrojanu cy ncffnyHo 
npema sa3,nyxy H Boum. CaMO Tura! pearyje ca COHOM, CyMII01:)HOM H a3OTHOM 

CeJIHHOM, AOK HF H Hapcsa soua pacraapajy csa TpH meTana. 6  

Ha BHCOXHM TeMnepaTypaMa Ti, Zr H Hf xemHout cy mu° maim. nog 
'rum ycnosHma OHH ce eHeprxtmo jeumHe He canto ca xanoremma, xHceoffincom 
H cymnopom Hero H ca yrmenasom H a3OTOM 7  

lipaKTIMHH 3Hatutj Ti H Zr Hap01111T9 je BeJIHICH 3a meTajlypTHjy. KIM ce 

AoItaiy Hp! H3paux tleatca, mory ce KHCeOHHK H a3OT HOTTWHO yAaJbHTH H3 HCTO-

ILlbeHe Mace, 3aX0aThyjyhtl nehly MM. nocraje BeOMa xomorex H He cautosH 
rumma. Xacimuljym ce ynoTpe6maaa, 3a cam, csopo Hcsnirniso y enesrpoTex-
mum H peHureHoTexHHHH. JeumBetba OBHX enemeHaTa (H3y3es jour spiv) MIRO 

HpOrleHHX jemusetba xaclunijyma) Hana3e uocra pa3HoBpcHy npHmeHy y 
rpaHama uHuycrpHje. 8-9  

Y csHm csoiHM HajBasunijiim H HajsapasTepHcnitunijiim jeumbesama 
e.uemesni nourpyne THTaHa cy 4 eTsopoBaseHTH H. Cam TuraH pena-
TIIBHO HMO rpagn jegmbena y sojlima je TpoBasesraH. Jeutusema usosaneHmor 
THTaHa cy mano6pojHa H Beoma HenocrojaHa. Oso ce Hero TaK0 opxoca H Ha jeuH-

rbema TpoBaneHmor H ogBOBaJleHT1101" IIHpKOHIfiyMa a BepOlilliTHO xaclmjyma, 

tinja cy jegmbeiba no xemgcsHm oco6HHama seoma 6nHcsa ouroBapajyham jeun-
mamma umpsomjyma. Ha Taj Halm y Hu3y Ti—Zr—Hf Hue annsaBaibe nocro-
jaHocrH jeumbena morcax CTeHeHa BaJIMITHOCTII, Ti. Aemaaa ce ynpaso o6pamo 

°Home inTO ce jasma sou nourpyne repmaHHjyma. 
IlpH suipmy enemeHaTa nourpyne =ram y aTmoctoepH szceolunca, OHIi 

caropeBajy rpauehH 6ene unoscHue (BOO. OBH cy Beoma Taus° TonEBH, :vas- 
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406 	 X. cleilieptii; epyfia ilepuod.uot cualiema 

THEIHO Hepacinopiblinn xx y nom HH y tia36npkemm pacTnopnma KHCeJIHHa H 
amannja. ripit 3arpenamy c RomieirrposaiKint cymnopHOm ictice.nmoM TiO2  Zr02  npena3e y pacrnop camp :naraHo,'am ce naxo Awry ppei3ecini y pacrHopuo 
crame gejci•nom HP HJIH TolubeibeM c anxamjama., 

,II,HoXcHgt! Ti Zr Hana3e pa3HospcHy npawrwnly. npmeHy.. Hanpmep, 
THTaligHOHCH,E( caymill 3a cba6pman,Hjy neoma go6pe 6ene ylbaHe 6oje („TirraHoso 
6eno") . 10-13 

Ycneg HepacrnopnamocTH gHoxcnna' E0 2  y nom!, ogroHapajyhm xuapolc-cuou mory ce go6iiTH camo nocpegHm nyTem, '(Haripmep, nejcrHom auxanalja Ha 
jegmbena THna EC1 4). To cy 6em, nincrtnacrn Tano3H, cxopo HepacrHopamBH y 
nom, am xojH naxo rpage xonongHe pacrHope. -  TiffaHXHgPORCHJA ma a m - cp  o T e p H H - xapairrep, up!! nemy cy Kam 6a3He,Taxo HapogHTo xhcene oco6HHe 
kberose H3paHreHe Heoma cna6o. HpH npena3y xa Zr. 14 Hf mcene oco6me tae Hume 
cna6e, a 6a3He ce noBehapajy., Y Hem c npeonnaNmarLeim 6a3mix .oco6HHa, CBH xtutpoxcHnn E(OH)4  pacTBapajy ce y jamm xHcennHama, a amanuje cxopo He 
gejersyjy, gal( HH Ha Ti(OH)4 . 14  

Ti H 
Ycneg H3BaHpegHo cna6o-xxcennx oco6HHa xmpoxcHga IwTHoponaneirrmx 
Zr,HALX0Be ogronapajyhe cam c meTamma — THTaHaTH H glipx o- H a T H, Mory ce no6HTH cxopo HCHJLYMHBO cTanamem TiO2  .14J114 ZrO2  ca ORCH-;lima mem.= HJM anxamja. HpH TOM cy go6Hjeue corn Hajo6HnHHjer THna M2E03  II M4E04  (M jegHoHaneHTHH MeTan). BehHaa THTaHaTa a uHpxoHaTa He pa-

crnapa ce y B0,1111, a OHH RojH ce pacrHapajy nonnency npaRTHinio'noTnyHOj 
,21p0J1113H . 1 5-17  

HoinTo cy 6alke oco6HHe xmgpoxanga gernoponaneHTHHx. Ti H Zr H3pameHe jape Hero xHcene, To cy COJIH 6e36ojHax HaTjotia H Zr " y HoneHom pacrnopy nocTajaHHje og THTaHara H JuipxoHaTa, Xrigpon03a sCBI3X OBHX Beoma je 3HaTHa H Beh y jamm pacrHopHma BOMI Ka crHapalby nHoHaneHTHH:x painixana THTall HSI a 
(TiO • -) H nmpRoHana (Zr0 • •) no cxemH: 

E:: H20— E0•• + 

MHore co.m.THTaHa H impxownyma cy jeinnbema ynpaHo OBHX. pagmaga, a He 
cam= joHa E . Tame cy (TiO)SO4 •2H20, . (ZrO)C12.,81.120 HTg. 11)Hxorsa gama mgponma Hge Beh y man.em,,anH max y peoma jaxom creneHy,(Haportirro 
Rog jegmberba TErraHa). 18-20 

HajnehH 3nanaj og gpyrnx jeinnbeHA Ti, Zr a Hf Hmajy xanoieuudu num EX4 . 06HnHo ce no6Hjajy Hcapeibem cmenw ogronapajyMx moxcHga ca yr.iLem 
y aTmoaDepH xanorena. PeamHja Tege no cxemk: 

E02  + 2C + 2X2  = 2C0 EX4  

KapaxTep xanoremga y HH3y Ti—Hf 6HTHo ce mena. ,E(ox . je, HaupHmep, TiC14  -nog 06HTMHM ycnoinima.TenHOCT, noTne je HfC14 THIIHT.Illa CO. il3y3es ZrF4  (a Hf F4), xmoreHmH EX4  naxo cy pacrHoprhHHH y nom. 
3a ma , rromeHyTa jegmbeiba Heoma je xnpaxTep.Hcrwmo C T B a p a H. e 

o m na ex c a ca ogroHapajyhm xanoregonogoffamm !Gwen:mama, a Hapo.- .  turro ILHICOBHM congma.'HajTHmumja cy KommexcHa jemmetba orunTe (1)op-Myne M2 [EX6] (rge je .M = jegHoHaneHTHH meTan). OBa go6po xpHcramuny 
HecparabeHo mame mgpona yjy. on nona3HHx xanoremga EX 4 . OBO pca3yje Ha 
110CTOjaHOCT ICOMTUIdICCHHX jOHOBa [EXA" y pacnBopy. 21-2) • 

Bea o63Hpa Ha To -arm enemeHTH' nogrpyn-  e .-THTalia no cHojoj a T. o m cx o j 
crpylcrypH a#aacy aHmonne .cHamHjyma, max_ ce liAntosa jegimetha'xapawrepH-
crlinHe Hamm-110ml.! neno yaxgabyjy y jezaH peg ca ogrompajytaim carnmny-, 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



7; lIodipytia 11 -4:41T4ang 	 407  

mown( jeinnbethuma. Hanpnmep, spa° ce npapanHo memajy oco6HHe PHIUHX 
mama apes npena3y on Si Ha Hf. Hanpoms, y inny Si—Pb ona nparminHocr 
Beh He nom*, Rao UITO ce TO, nanptimep, BHHH H3 'minima crHapama Hamm( 
y ra6.rnuni (KICCIA Ha .i0.11 E02) : 

Pb 	Sn 	Ge 	Si 	C 	Si 	Ti 	Zr 	Hf 

65 	138 	127 	203 	94 	203 	219 	258 	272 

Aonyae 

1) Umpxommjyit je nponabem 1789 ron., Twram 	1791 ron. 0Txpmhe xaelumjyma ycne- 
-mum je Tex 1923 rso.A. 

2) Hacnare giutriatia cpehy ce yrnaBHOM y salty mmmepana mamemm T- a (PeTiO 3) 

H pyTmna - (Ti02). 3maTme xonionale TIITaHa canme H mexe rmo3nene pyge, nanpmmtp ypan-
out TmTanomarmenrra. Lfupcouujym ce nana3m .yrnammom y o6nincy huniepana nMpxoma 
(ZrSiO4) m6ananemTa (Zr02). Mmnepanm y xojxma 6H xag5nujym 6Ho rnamum cacrojax 
3a cam HHCY mabeam. Kao npaneca (ow) 1%) xacimmjym ce ymex manamt y pygama Zr. '- 

3) Hajwcrmja y3opgm Zr H Hf no6msexm cy nyTem Tepmmixor pa3naramsa onromapajyhmx 
napa TeTpajonmna xa ycmjamoj monclwamomOj )fainx, non jaxo CHH)KelIHM npimcicom. 3a num 

cy noaxaTe nme antnponcne mogmcimuntumie, ca Tatucom Tpamc(i)opmanmje ma 885 ° . 

• 4) Hon 	ycnommma CBEIKH rpaMaToM Ti H Zr 'ynuja go 2 rpamaToma Boni:Hama, 
mebyTmm, ca nosinneibeM TemnepaType copinutja• ce jaxo cmaibyje (go 0,2 rpamaToMa Ma 1100° 

 an Ti). KapixTep coprnwje Inman 1000°  yma3yje ma TO Aa ce menxxx neo• ynifjemor monomma 

J1a3H nog THM ycnotnima y aTomckom cramy. Hawn 1000° xapaxTep copnumje ce melba, anti 
imam Heim xoanonma aTomcxor mogoinuca, m3rnena, 3aocTaje y meTany. Ha omo yxasyje Timm- 

IIITO npm noMIPY y c'TPYin Bogonnxa.  iongpenor THTaHa C Ba3AYX6M gecop6onam Bogonan 

cnoirrano excnnonyje, caropemajyhm y Bony. Howie copngmje monomixa cmma 6oja- npannut-
cror Zr melba ce y gpxy, npn Remy ce m3ntaja 3HaTHa xosupnixa TOnnoTe. 06e One nocnenme 

Aunbeinine ronope 3a TO ga  ce npx.rnucom .coprinmje crmapajy onpebexa• xemmexa jentnbeiba. Aatu 
Ran 6m TO y -  cTsapm H 6mno, coma jenmibeiba mopajy 6xTm 143maxpenmo menocTojama, BOniTO ce.me-
Tanom ancop6osama xonmgmma mogolimma melba aammcmocrx on temnepaType H npirrmexa. 

5) Ilpm 3arpesalby Ti H Zr gory na cop6yjy. Taxope xmceolunc' (no 30 aTomcions' trpone-
maTa) not Remy ce osaj nponec onxrpama ca xemaTimm.  nomehamsem wipemxme meTana. Y 

IBHM monatuniama mory ga cop6yjy x npyre racose (N2  -ntg.). Beh meamaine HOJIHMEHe cop6o-

sammxracoma xmme meTane KpTHM. 
6) TErrax pa3name xmyRany Bony naramo c m3nmajamem monoamma. Y pau6nmemmm 

iniceniniama Teuce ce pacTmapa on rmomcba, npm Remy ce cTnapajy cArOpapajylim nponasoga 
tponanenrmor THTaHa. KonnenTponana HNO3 cgcmgmnre Timm .  (cnntino mariajy) no mepacrmopme 
Turamome xmcenmme. Y pacrmopmma anxanmja off a pacrmapa c 03nmajobem monomoca H crimps-

mem cones THTaHOBe xmcenme. Ha c.atmax Hamm pearyje nmpxommjym win Tex cranatbei ca 
anxamjama. Cinema HF H HNO3  je najawriummjm pacritaPaR meTana nonrpyne TmTaint. 

-7) Henocpenna peaxgmja Twrama ca cbnyopom nommtbe Bell 0  oxo 150° , a ca nPyrmm 

•xanoremama Ha 350-400° . Txram caropema y xmceoffincy Haman 
600  , a  y a30,ry 	43Hag 800°

. 

Cantimo ce nomuna H nmpxolmjym. 
8) Y meTanyprmjm ce THTaH H nmpicommjym ynoTpe6ibamajy y BHA nerypa Ca imouctem 

—y many cliepoTmTaxa H cbeponmpxommjymaxoje canpsme 20.-40% Ti HUH 

Zr. OBe nerype ce -m3pabyjy o6tonio mcapeibem npmponmix huntepana Ti H Zr.ca yrnsem y. not- 
cycrmy pyne rmoucba..  

9). Beli nonaTax on 0,1% THTaHa naje nenmxy Tspnohy f1 enacrutniocT, urro •nnim na je 
OBalCaB maTepmjan OUJIlltlaH 3a npaszeibe usia, BarOHCKIIX ocosana, .Tommona Aoggrax 

og 0,1% Zr jam nomehama Tmpnohy moinamocr =lemma urro je mapotuno 'Amen° mpg ippann 
oxnornmx anoxia a inTmToma. 14 Ti H Zr Recro Taxobe ynaae y pawnonrre Aerype Cu H Al. Illy-
KOHHjyM y npaxy yna3m nomexana y cacras cmema 3a ,IIHHUIlja.TIHO nanseibe (Capahyje mpememcxx 
mirrepman m3meY Ygapa acne H manacma Hcrm raj npax y cieium ca umpHommjymEnripaTom 
ynoTpe6Jbasa ce 3a cupansbaffie cseTnetanc clumana, icon4 IIPH caropeatuby najy nehy xonsimmy 

cmeTnocrx cxopo 6e3 nHMa. THTaH ce nonexana ynorpe6a,ama Imo KaTaJIH3aTOP pammx peax-
nmja la* ce onmrpamajy y3 yReinhe cno6o1 mor asoTa H mo,r4ommx.a. Tp3ba  we704 THTaBa o crax.no 

ocraje ma.  omome meoma Tanya xomnamma npemnaxa  meTana, IIITO ce mou(e. mexopmenrrm y ene-
xTpommnycrpmjm an m3pany jaxax oTnopxxxa. • 

10) Ilpm 3arpemalby TiO2  (T.T. 1825°) H3Ha,It 2200°  g0.11a314 no ACJIHMIIIIHOT H3,118a)alba 

xmccommxa ca crmapaibem nnamor Ti305  — (Tj. TiO2• Ti203),• a 3aTmm Tammorby6mRacTor Ti203. 
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408 	 X. %Mop& epyla error =Nem 

Y inixycrpajm CU= TETWAROXCIIA cm= as opapy TenixO.TOWNWOr MUMS; y icepoutwoj ce je mecro cacrojax e*ajia, raasype tt implies's= mace. Ilpospammi Rimers= pyrxna, ;loan-Boat Barnum'im arem y enewrpntmoj nehislusajy .Belas =mac apeaaMama (2,7) ox ,qxjammera (2,4) H mem TOMB mory na cnymce sa aspapy mann xameaosa nomad on. 6psomjaaaTa. 
TanAHORCHII =pax 1111C01)e ICa0 A06ap HaT11110311TOp ups BMW Opraltuaus pessaatjams• 

Beoma Tomo T0111141E1 (T.T. 2680°) st y CTOIL/1400/2 =thy musaapensto nociojaa npou 
paasws xemmoons yousajmma, nmpicoasmoxcHn ce yr= xynorpeOuasa Hapapy salvo-
C111311113 npenmera (Am u as Tonnage magmaH Tcn.). ZrO s  emajny /We muse seamy 
OTHOpHOCT H tllaCTINHOCT, a H Benstxy HOCTOjaHOCT opals TemnepaTypassa H . 1031111C102M 
Crum, xoja canpace Zr01, Hapoqwro cy nocrojaaa Ha Reims) amonstja. XacjantirsAmotuan je join -ream Torubms (T.T. 2770°) Hero 7x02. 

11) &Imam wampum aHLTIOTHII CYA0141/0 tons ES*  Story na CC no6Hjy itenocpexaam yaw* jahomm nejcosom enamours npH sarposauy., THrsHAIlc3uXban ce Puma y Alma xpacrainosa mersumor cjaja, ZrS2  — xao Tasatompx npax HMI xao gamut cum macaws. 06a cyndlana ce trout Tomo TOHC. llocrojams cy npema Basnyxy, Bonn paa6namemas pacraopwsa HC1 
H2SO4, pox . a30Tilit KHCCJI111111 paaname. ripg asrposuioy as sa3P3mY cYnciamis ES *  caropeas iT. craapajyhm onroaapajyhe ABoicame. Ca =rums mamma cy ratcotr. ceactoupt Tempura' Tana TiE2 . 

12) Ha Bp= BHCOIGIM routeparypama enemata nopypyne THUM 31111(0 ce jename c 
rpanelua oproaapsjyhe Kapoude. Peasaasja rote Ca 3HaTiatm HAIIAllifUbat Tounare (110 .  KICa.41M0A as TiC, 44 lalL41.110.4 32 ZrC). Hap6HAH Ti, Zr H Hf mute cl)opmyne EC jecy xpacnum meranHor Harnena, troma Tawas H Tomo ce Tone (onronapajyhe T.T. 3140°, 3$30°, H 3890C). nerypa CaCTaBa 20% HfC H 80% TaC ce OA CB= 1103112THX maTeparja Hajroxe Tons (T.T. 4215 °). CYnporno 1111P6OPYRAYMY, CHB OHH AO6P0 npoaone efiewspaquy crpyjy, Ca mime =in y gem 

YinoTPc6a KaP61sna Tarsus as Hapany yrucHa Arassix =mut. Ycnei osoje Be31111Ce ispaohe TiC H ZrC ynorpe6nuaajy ce xao marepajan as mamma, a °cam Tara oaaj normenau sow sameaa 
najamaHara 32. peas's& crams. 06a xap6mna cy nom awname surepHje, ape assrposauy Jnixo pearyjy c xanoromma, HilCe011HKOM H aacmam. Kap6aussu npno .  cponnx H 1101310TH= Haqmfom 
.1406Hjems cHnHaHnH Ti H Zr Hmajy cacTaa Rohs onrosapa 011MTOj 4101:41Y3H ESis. Ca TR- • T2HOM, QCHM TOM, 1103/1aT je calms= cacrasa 

13) AHanorao peatataat C yruentwom, enemas= no rpyne Twraaa 311010 CC Ha BHCOKHM TeMneparypaMa jemine H Ca 1130TOM. rims TOM no6Hje8x =Opt& Ti, Zr H Hf, sseranaor Hurnena, 
HMajy camas xojH onrompa onarroj cbopmyna EN. Om nocrajy us enamours m.3E211E110 03- 
ABaialbehi TO11310Te (OHO 80 KKaA/iw.4). To cy apno rspae, norm Tons:awe (T.r. 2930 ° , 2950°  3310°) H DOA 061P1HILM ycnomma XCAUICICH satimuirpornte merepHie, icor men no6po nposo-
ne eneNTHmInlY cTPAY• 3arpesamess ZrC14  Ao apseHor yotjama y crPyjit aMOHIliaRa MOM ce no6wtH awrpan cacraaa Zr2N2.TwraH no nut ycnotasma maps TiN. Oaaj je 331THO acyre 6oje 

36or caoje Haaattporme Tapnohe ynorperanuat cc (ymecro najamaarocor npaxa) as rnagmbe 
HParor mamba sITA. 

14) Bums cy Asa 06111ffUi XHApOICCHAII IICTB0p0B&TICHTHOr 111TaHa — a if (3, xoat ce opmoce mehy co6om Hero °MHO xao H 131APPMCHAR xanaja. Xmnponstaom CO= nunaano ao6n-join a-xxapoxcnn HMa aMOp4xni xaparrep H 31200 CC pacraapa y KHCCJIPHIaMa. npn major.),  (6pxce tans asrposauy) OH 1101111/be na crape H um-tenets° npe.nams y 0-061111K, ROI 11/22 ammo-xpurranacry crpywrypy H pacraapa ce canto y HF ones spenoj Roan. H,SO4. CTapeu,e. je Hapax-repHcotqao Taxohe 32 xanpoxosn meraoposanewraor unpxoingymik. Rana ce a -ofuntun an-/vomit= Ti x Zr 381pCiy, owns y onpehosom rpetryncy Hacryna HatA0 CIIOHT11110. yCHjaBillbe MaCC, 
npoyapomaatto .ueamm npenaaom 03 amopcbnor y ill)HCT11.11130 craue. 

15) On THT2HaTa x 1111pKOHaTil 1110321110•UE.H0Hill je 1321.102. 013a CO HMS munapeney BR 
cozy nnenexTpximy xoncnorry, into omoryhyje ;many enorrpwatax xonseaaaropa swarm 
Besmxor xanatarrera. 

16) OcHm =norm Harnett= y rnaaHom Texan nYTea  cranaua no6Imetat cy su80ro6pojtat 
rwraHaTH carraaa xM 2O • yTiO1  (upo y >x), jentaboba p1131.0111H1113 H 3 0 n 0 A R K H C e- 
nH Ha THT21111. nO3H2Te cy Taxobe CO311 XeTCp0 II 0 HKHCC JI H H THT2H11 H lbel'OBHX 
ananor•ja, Hanpitmep cones xncernma 1-1 8 [Ti(Mo207).] H 118[ZtOk40200.], 	 • 

17) 3a enemorre nonrpyne wren scapalcrepncratma cy &polo:sena jennSena, xoja MHO nocrajy nejarnom H202  H amcanztja Ha pacraope oprosapajylant coat. Y cno6on0om araa,y ne-
pokotann annpaTx cy mixrxjacrw 111310311 acyrompice 6oje Hon Ti, 6ene — icon Zr. IIo cacrsay 
OHH onroaapajy xagpoxotpstma, y HOilfhla je jeans am mane annpoiccunnma rpyna 311/4CHANO 
rpynom — OOH. Kao peaywrar Tatou samosa, =cane oco6inte xappoxocut nersopounearmu 
Ti H Zr TO3111K0 ce nojaqaaajy na amtame coos nocrajy y paquopy nocrojaae H mop) ce He 
ximponssyiy. Xxaponepoxcnaii Ti x Zr cy, was& Tome, Tmurtme nepxacenHa e. Hexe 
ibliXOBe coax cy no6ajeHe If y qaperom army. Tatar cy, Hanpassep, coma Tina, E0 0  • 6820, icor ce Hasone on annpoRcana, y xojasta cy cue wraps xaapoxcHnHe rpyne samosa:Be rpynou 
0014. 3amssubtato je na npsnatxom 3amene y Ti(OH)4  jeanor nena unrpOxesamax MY= 
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7. flotkpyila ira4sMisa 

ca — 0011, 6oja jegmbema nocraje Hapax:mama, a npn ganoaj aa.MCHH (so* ce mome cnposecrn 

camo y upncycrsy mum Ha02 .H na mama Teraneparypama) go6xijajy Ce HOHOHO 6es6ojna je-
mbetba. Ilocrojanocr. nePoncswinx jegnmema nosehasa ce y may Ti Zr. CBa cy OHS jam. 

oacanannona cpegcTsa H II0Harnabr CC y OHOM nornegy ananorno camem sogomnalepoxcsay. 

18) •C y n 4)  a T lacrimposaneurnor Twain [Ti($04),1 ersapa ce rips paanrwjii TiC14  

ca g Oa  y SO2C12. To je 6e36ojHa, sasfurpeglio fafrpocxonna 	Y soger101 ,  cPeraws 
mace ga ce go6nje camo Tirranuncymtar — TiOSO 4  • 2H20. Crater RCrsoposanarmor gap-. 

xonnjyraa je HO3HaT H y 6e3sognom csoy.fi y o6nsay xpneranolnagpara Zr(SO 4),• 2H40. 3a-

KaMMHBO je ga npn enearponsan pacrsopa osora BOAOHHK sue Ha ?swan got ce Infpxonnjva 
sajewro ca SO", ynyhyje Ka IMAM. Oso sac Harm'. Ha To na cacras xmgpara napxonifjynicyn-
dfara • Tpe6a 4fopmynncarn y o6nfixy xerannexene fwpxounn-cyranopne faccenane. 	Hi( rb 

(S0)2]..Moryhe je jia s 11113 rOyrifx cowl tufpxonnjyma Hata °nanny crPYKTYPY. OBe cy nosurre 

	

He dam xog mapsoinina Bah s xog 11 if u H pxonnna (Z40 3 ••). 	• 
Y KOMILTICKCHMa 06p8.30BaHHM OA 'CylKbara Ti H Zr H apyrnx cyn4firra maxarmannn Hoop- 
6poj nearrpannor aroma nosnumsa ce Imps npenaay og Ti xa Zr., Taxo cy. KOMI:HICK= 

THHa MI [E(SO4)3] mama= o6a enemenTa alma IAJE(SO 4) 41— canto sa Zr. Tnrainwcymbar 
naxo crsapa xorannexce Tina' M2  [TiO(SO4)21 3911101.1bHHH cy nepoxc H g KOMIUICHCHH. 

evict:ern .  Ti H Zr cacissa K2 [E(SO4)203] 3H10, xojn cy spowasogn =mane jegnor SO 4 
 jOna rpynoM —0-0— y xorannexclima rims M2[E(SO4)8]- 

19) HHTpaTH Racy Raprocrewicrmuim 3a =NH. Ca Infpxoffnjymom cy 1103HaTla 

ZrO(NO3)1  • 211,0, Zr,03(NO3)2  • 5H20 H Zr(NO2)4 • 5140. The.negma co nixo =Tyrant lemur 

Aeo aaorne micennne H npenaan y wfpxonfunorrpar. 
20) Og gewntara Apyrmx KHCeOHMMIHX micesnow 3a Zr fullf Hap0MHTO cy TfICOMEH 0... 

C tp a T H E3(F04)4. Oux  ce BABBBAY THAW nrro cy npaarmnio nePac1B0PABBB. y loweBBBBBB 
H 36or Tora ce mory Tanonarni y jaxo micenoj cpewnw. To npynot moryhnocr ga ce Zt n Hf 
onsoje og mix gpyrinc MeTalla (OCHM Pa). 

21) CRopo CBH xanozaitrau EX4  cy 6e36ojnn (napes TiBr4, TiJ, H Z44) H DOA 06HMHHM: 

ycnomfma THiSpCTH. Xnaponiaa OBHX Tette y OCHOBH npema =mama: 

ZrX, -I- H2O .7.-* ZrOX, 2HX H TiX, 2H20 -.4.• TiO, 4HX 

)(imp0im.30m nacrao xforposcng mersoposanenmor THUM HOMHHA na ce =Baja Beh BPI 
pH 1,5. HaYarrax tome itnyoPsan KOH ca sogom rpage xonnufexcne. KHCenitHe Tana 

HJEOF,] H crora cxopo He nognemy =NOAH= tufa H npn sarpenaMy pitcrsopa. H•noczegnara 
mory ga ce nagsoje xpncranomwpapf cacrasa TiF, • 2H,0 H ZrF 4  • 3140.. 

Ocnm xngponnae, spno •je xapaxrepncrmam oco6maa Beim= xanoremfga EX4  afro Cy 

spno 'cancau peaminjama a g s u H j e. Y °nom nornegy oim cy npno C.IIHMHH ogrosapajyhmm 
xanoremnwma enamor= nogrpyne repraamfjyma. Hariwunep, MHO no pasnospc:nocrs rano ,n 

no nocrojanocns nponasoga awnuije, TiC1 4  croft! seooa 6nn3y SnCI4. 

22) Hese oco6nne xanoreumna rnrana • (TiXL) Aare cy y Ta6nmer: • - 

X 	F 	CI 	Br 	J 

Boja 	  6e36o jai! 	6e36ojan 	myr Taranonpnen 

Teninep. Tombema (°C) 	 --23 	+39 	150 

Temnep. mbriama '(°C)  	284 	136 • 	230 	377 

IIO csojnm 4w3waufm xoncrafframa X9/10TeHHAH THTaHa arm cy 6nzenn OAr0Bapajyluil ►  jean-

mammas Si, Ge H Sn. 11pn peaminjff TiCl a  ca =MUM amonmjiwom crsapace TH1211 Terp a-

amng .[Ti(NH2)4], KO* npn aarpesamy npenamf y Annmng [Ti(FIH)21..Ananornara nyrem 
mory, narnega, raxobe ga ce go6My ogrosapajyha jegnmema Zr s Hf. 

23) 3a xanoremwe iffrpxonnjyma n xwinsflyma icapawrepncrimaa je nenocpegan Wenn 
npn aarpenamy 113 tisperor y racomfro crame. Temneparypa Ha xojwai Hanoi' nape ZrC1 4, - ZrBT,, 

ZrJ4, HfC14, H HfBr 4 , gocnexe 760 MM, infroce 331, ogn. 357, ogn. 431, owl. 317 H 322° . 36or 
Tort ce 11,11:ewe Tatum ronmema mory wen n= camo nog nosehanum npHnlCKOM H name na 
437, °mom) 450, ogn. 499, owl. 432 if 420° . Fycnuia naps ogronapa npocrnm monexynaufm 

TCHOMalda. 

24) AOK C3.7 cxopo cse somnnexcne corns Zr Hf) 6es6ojne, horn 6oja jegnmetba =ram 
neoma 3aBHCH Og BPaPoge X8.310TCHa KO* 'Pia= y HAXOB CaCTaB: 

• Konumexcila xlicenanta 	H2 [T iF 	1-12[TiC1e] H2 [TiBr 	HE [TIM 
&Aft cowl  	Bea- 	TaMHO- 	xpsaso- 

	

6ojna • 	myna . 	upsena 	gpsena 

IlocrojanoCr rfponaBona =nude c xanoretnignma EX 4  czamyje ce npo npenaay og Ti xa Zr 
Hf) ji y Tway xanorena F—C1—Br—J. Ocum ocnotwor Tnna -M,[f.X.],. ca ZrF 4, go6njena cy 

Taxote Omni:man Tuna hols [ZrF7], Mt[ZrF„] fugal( M5[ZrF9j. 
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410 	 X. tie:Rep:To epyfia fiepuocban mamma 

25) Kao lino je sek y mama% Texcry petteuo, jembeiba itiposaAaaikaix mamma cy 
maibe snit Blum xapawrepucraluia camo 3a THTaa. TaMP10.1byftqaCTII OICCHA TisOs (T.T. 1900 °) • mom ce Ao6ara mapemem TiOs  no 120° y crpyjx BOACHHRa. Ha 700-1000 cTHaPa CC HMV- menHjapHH npoH3Hon, 11.11aBH Tis0 5  Y Bonn je . Ti203  npatcrittnto nepacraopan. Xsinpotccan 
oBora mama crimps ce Rao Tatutompint Tanor Rana ce antauBtiaala ;Okra* Ha cm= 1PcHaHeH-THor TinaHa. OH nose na ce nannaja H3 IOSCCJIHX pacTpopa Om pH -= 4, nut canto 6 a 3. e 
oco6HHe H y Himucy amcanHja ce He pacTiapa. 3i Ti(OH) s  •HajmaparrepHormunja je oco6HHa 
LEM ce nanampenno ASKO OKCHAffale xxceomucom Haaoyx.a. ARO y pacraopy HOU Amax maTe-
pHja xoje ce mory oRmancara, °Aga jenHoHpemeito c caccunagnjom Ti(01-1) s  'Hne H crsapati.e 
tioncomatepoRotaa. Y npacycrny, Ca(01-1)1  (Rojn ,onmaic He3yje Hs0s) petucwija KsaHTE- 

• TaTHBHO =tie no jenHatnuni 2Ti(OH)3  + Os  + 21120 =-- 2Ti(01-1), 11,01 . Ti(01-1)3  penyxyje HinpaTe no amcantjaRa. 
26) Ta.mnon,y6HmacTH upax TiCls  mom ce no6wra nponyurramem mane naps ,  Tie!, 

C BHMKOM BOAOHHiia xpo3 lies ycHjaay Ha 600° . Y pacTaopy OH ramotA nacntie npu penyxnaja 
TiC1, HaCIMITHH111 BOAOMIK0111. YcneH Pe/IYHHHje 6e36bjxx pacrnop TiCl a  6ojH ce n,y6uma-CTOM 6ojom, HapawrepHcrwmom 3a jone Ti • • npn may a us wawa /Nome R 3JUNAHTH EPHcra-ROX/1,14311T cacraHa TIC], • 61 -40.. 1103HaT je H MaY10110CTOAHH 3eueui icpucTiumutnpar =Ora Ca-
cacrasa (B. VIII, § 5, non. 39). IIpH crajamy y ontopenom cyny pacrtop TiCls  nocTeneao ry6s 
6ojy ycnen oxcHnaguje Ti"•• Ao Ti " xaceommom Baaalma. 

27) Ca Tp0BaBeHTHHM THTaHOM no3XaTe cy Taxobe CORK npyrxx xanoreHoHonoHmtnmx  HHCC-
Alma: TiF,, TiBr, • 6140 H TiJa• 6140. ISH$OBH nepinfana cy Rottnnexcne corns • Tuna Mt [TiX,] H Ms  [TiX6]. Ca Tetnurm aMOHHjalCOM TiCls : Aaje 6exut xpHcrankni npowiton ammje 
cac'rana TiC13 • 6NHs . EnexTponanmom penpalHjom no6Hjefin. c y n cp a T TpoBaneHTHor 
THTaHa [Tis(SO4)31 Y . 6e3HonHom army je 3eneHe 6oje. Y 'Bonn ce He pac-rHapa,a mats pacrsop 
y pa36nawenoj 112S0, Hma my6HqacTy 6ojy, o6x=my '3a• cone Ti:-. On cyncbcra TposaneaTnor 
TtrraHa H3Hone ce.mHoro6pojHe, xohnuiexcHe coax, yrnaHnom Tina M[Ti(SO4)S1 • 12H,0 (M 
= Rb mint Cs) H M rig(SO4) 51 c npomenn,Hnom xonwnwok RpHcranHe sone 3anzcHo ,  on npHpo-
ne xarjoHa. Twat" je, kornena, TposanenTax H y • 3enenxacTonpHom cyniturry cacTaHa 
Mans= cy Taxobe a/NHAHR H mown' AepHsam TponanarrHor THTaHa cactus Ti(NH,), ;  H K[Ti(NH),].• 3aHHIVIMHBO je Aa meTanHH 6axap self no o6nzmum ycnomma nocTeneHo peny-xyje TiC14, npa tray ce crimps upno jeninbeibe cacTaBa CuTiC14  (Tj. CuC1 • TiC18). 

28) On jexpubelba TpoHaneHor umpxonHjyma no3uant cy mpxn JIM itpHH xanoreHHAH 
ZrX8., Rohl nocTajy ups aarpesamy onronapajykKa xanorennna ZrX4. C ?ACTIUM= 'anYtuulaiY*916  y aaToruheRoj nem. CBH cy H3HaHpenHo jam PeHYHIPIona cpencTRa. Hanpuraep, osm peny-
xyjy geTHoponaneHTHH THTaH no nHoHaneumor. Ilnaionpau HfBr, Roma je cinitam no oc06H- 
Hama ZrErs . 11pH.3arpeHamy. y Haxypay H3Han 300 ° . pa3name ce no cxema 21-1111T 3  = HfBi, HfBr2 . 

29) Jenamensa deoeanearaarx.enemenais nonrpyne THUM join cy cna6o.nportema. OxcHA TiO (T.T. 1750°) mapa ce Rao Rotuma= anamoncyra maca, npusarpeitaxby y Haxyymy Ha 1700°  npecosaHe cmeme TiOs  Ti mum y o6nHxy mpxor npaxa npH pegyfulijH TiO
, ca marnesHjy-

mom (nponec Tege npexo HurepmenHjapHo crsopegor 'Tsar Ti 3O,, Tj. Ti20, • Ti0)..Kpmmunnne 
no maw NaCI. (a. cn. 63), a y pa36nameHoj cymncpHoj xHc.ennum ce pacraapa c H3gBajamem 
BO,EBMIHKa. 1.1pHemacrx cyncfmn TiS, Rojii no cnonasem H3rupy noTcetla Ha meTan, biome ce 
)1o6HTH maPensem TiS 2  y cTpyjH Rogoinuca (npno6Rmo ce um! (sou arnapajy cynclutgH Hurep-
mennjapaor cacrafta, nanpHmep. Ti 2S,). 11o3HaTH cy Taxorle TiSe, TiTe H (=num cacraga Thai. 	xanoreHHna cy .no6Raenn ginni nap  TiBr„ 	 ZrErs., ZrJ2, a ,Hf13T„ CBH • ce OBH criapajk npn 3arpesamy onroHapajyhia xanoreHuna .EX 2  6e3 npncryna Haa.ayaa, y3 nscnponopanjanHjy no cxemn: 2EX, = EX

, • EX,. TsraHnHx.nopmg mome na no6Hje penyugHjom TIC', BOBOTIHROM Ha 700° . .1:(o6po je pacrHopan y bona (a funcoxony), a ca Tetnnua 
amonHjaxoza naje cHsH amomjaxaT.cacraHa TiCl 2  • 4NHs. Pacmop TiCls  mom _na .ce no6Hje 
pegymprjom TiCI, y3 nOmoh HaTpHjymamanrama. Yenen' oxcHnanHje, maanyinirim xHceoximom 
6es6ohni pacmop TiCI, 6p3o TamHH, 3aTHm gorraje 3w6macT (Ti••), H, Hajmn, noHoHo 
6e36ojaH (Ti UpHH Tanor Ti(OH)2, Ho6HjeH nejcmom Imam* Ha pacrnop TiCI, H3y3eTHO ce naxo oxcn,runne. LIpHH 6pomH,E( nnonaneinnor xaduntjyma CHOHTaHO ce mum Ha ,paanyRy, a rips 3arpeHamy y Haxyymy H3Hag 400°  pacnaja ce no cxeaw: 2HfBr, = Hf- HfEri. 
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5 

10,82 
3 
2 

13 

Al 3  

26,98 2 

21 
2 
9 Sc 
8 
2 44,96 

31 

Ga 3 
18 
8 

69,72 2 

2 39 
9 

18 
8 
2 88,92 

49 3  

In 

114,76 
8 

 2 

2 57 
9 

18 La 
18 
8  138,92 
2 

81 3 
18 

14 Ti 32 
SHUITa- 18 
}Mau 204,39 8 
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2 89 

18 
'32 

18 AC 
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XI. TPETiA TPYHA HEPHOXIHOT CHCTEMA 

CBH enemeHTH ose rpyne caupxce y nepH4lepHom 
cnojy maHcHivcanno no TpH eneKrpoHa. Hpema Tome 
TeHueHuHja 3a garbe n p H cajeuH lb a s a lb e eneH-
TpoHa (ua 6H ce nepozDepHH cnoj gonymo Ao (Ham) 
He moHce 6HTH 3a "mix HapaHrepHcrHuna. Hanpoms, 
meTanHe oco6HHe 6opa Iberosmx aHanorHja mo-

pajy 611TH jalle H3paHceHe Ho Hog ourosapajyhmx ene-
meHaTa ttempTe rpyne. 

Ilpema aHanorkijH c nourpynom THTaHa, moace ce 
otleicHsaTH ga he enemeHTH nourpyne ocaHunjyma limns 
Temeinuthr ;la Hcnycre He camo Asa enewrpoHa nepH-
cPepHor cnoja seh H cysinum4 emelt-rpm gpeHo (mama 
Huyher cuoja, ,1:ka 4/yHKIII4OHHCaTH npereAcHo Hao 
TposaneHTHH meTanH. C pyre crpaHe, npema 
aHanormjn c nourpynom repmaHHjyma, mome ce ogeHH-
saTH ua he Ga, In, 11 T1 6HT11 y craiby Aa ce y jegH-
ibeibHma nojaarbyjy y HmHesaneurHom craiby. 

IIpema rsojoj Haj6nmicoj aHanorHjH — &lynx-
HHjymy, npsH enemeHT rpyne 6op — CTOjx npx6muic-

Ho y HCTOM ouHocy Hao yrmeHHH npema cHnHunjymy. 
Matta H3meby o6a enemeHTa nocTojH HI43 cpoulunc ulna, 
Haat< ce one yrnasHom orpaHHuasajy npeTexmo Ha jeu-
liaK0CTI4 BaReHTHOCTI4 HIleHOCpeJAHO cy npoy3poHosaHe 
meancm oco6HHama. Y mnorom norneuy 6op ce 6HTHo 
pa3n11ncyje ou anymHHHjyma, H yonuiTe, 'Lerma je 

xemmja cpoumja XeMI4jI4 cHatunijyma. 

§ 1. Bop. — Bop npHnaua 6pojy uocra pacnpo-
crpathenux enemeHaTa: iberosa HonHluma y 3em2bilHoj 

H3HOCH 0110 5 • 10-4%. Y npHpoum ce 6op 
y sHuy KHCe0HWIHHX jegmbeffia — Hao 6opHa 

HHcen H a (H3B03), 6opaHc (Na2B40- 

• 10H20), a in a p 11 T (MgHBO3) x 11113 cnoxcenHjxx 
miumpana. Mane Honmume 6opa caupnce Hexe sone 
Hacinmuix H3Bopa H neneo Amorlix Hamel= yr.rbesa. 
Bopay HHcenHHy caupHce Heim TepmanaH H3B0pH. 

rognunba cseTcHa npoH3souHa 6opmuc jegmbe-
iba uocrinHe 300 xiimaja TOHa. max npaxTHuHy 
npHmeHy Hmajy yrnasHom 6opaHc H 6opHa HHcenHHa. 1-3 

cno6ounom craiby 6op ce moHce uo6I•rn 133 

6opne HlicenHHe. Osa ce 3arpesamem npesoug y .aH- 
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412 . 	 XI. Tpefia *yin iepuobito: cuaTtema 

wpm (B203), xojn ce 3aTHM wapn c Menuninm marneanjymom (tun' 
HaTplijymom). Pealumja HAe npema jegualnum: 

B203  + 3Mg = 3MgO .+ 2B + 102 la aA 

Hoene npetnnuhanama nponosona ca coHom micenimom, (yicninbame MgO) ocraje 
enememapaH 6op Hao TaMHO hipH npax, cnen. Tex. 2,3, Koji' ce TO= Ha 2075°, 
a Hmytia Ha 2550 0 . 4  

1101:1 06H4HHM ycnomma 6op je BpJ10 HHCpTaH. HillIpOTHB, Ha BHCOICHM WM- 
nepaTypama OH ce HenocpeaHo jemuna He camo c wiceoinucom, xaopom H 6po-
MOM, Bell H ca cymnopom H a3OTOM. IlpH spa° jaKOM oarpeiutiby 6op H3X(Baja 
ogrompajyhe crio6onHe enemeHTe LIaic H 113 Taxo nocrojamix °mina Rao LIITO cy 
P205, CO2  14 Si02, a Taxobe 143 oxciina mHorux merana. llpR TocuLerby 6opa c 
HeicHm OA °mix nocnenibux nocrajy 6opuou mx merana, Hanpmep marHeoHjym 
6opHn — Mg3B2 . 5  

Y onHocy npeMa BanwxY H HWAH 60P je noTriyHo nocrojaH. BoneHa napa 
nenyje Ha 6op canto Ha TemnepaTypama: iipHeHor ycHjatia, npH 'ieMy ce cmapa 
B203 H Honsaja BGT1OHHK. Y icHcenHHama lc* limy oxclinanHona cpenc-rica 6op 
ce He pacrHapa. KoHnempoBaHa HNO 3  nocreneHo OKCHMBIle 6op Ao 6opHe mice-
nime. Coati OBe HHcernme nocrajy, Taxobe npH mummy 6opa c anicantijama (y 
ripHcycmy OKCHgall,HOHHX cpencrasa). Y CBHM, cHojiim nocrojammi jentubeimma 
6op je 

HajHapawrepticTHInuija cy oa 6op xticeonutma jeninbeiba. 3arpejaH Ha sal-
gyxy Ao 700° 6op caroperia iipHeimacriim nnameHom rpanehH a H x H A p H 
6opHe xiiceniiHe no cxemH: 

4B + 302  = 2B203  + 690 /mad: 

B203  ce Hajnoronimie Ao6Hja ncapeibem H3B03 . Aincrno,pm 6opHe 
xpicenime je 6e36ojila, craicnacra maca. 7  

Ha Haonyxy B203  npHunatm Emory, y Bonn ce pacrBapa, npenaoehii y 
6opny Kucenuuy no cxemH: 

11/203  3H20 = 2113802  

BopHa (Taxnuije 	opiao6opia) icticenima jaBma ce y HH,Ery 6e360jHHic Hpticrana 
penaTHHHo cna6o paCTBOpMHBIIX y Bonn. rIpH oarpeHamy opTo6opHa HHcenlioia 
ry6H Bony H npenami Hajnpe y meTa6opHY (HB0 2), oamm yTeTpa6o p- 

(H2B407) H Hajoan y aHxHriplui 6opHe xxceaxxe. PacrHapaibem y sonic cHe 
ose maTepHje npenaoe y H 3B03 . 

AlicoriHjaiiHja xunpoicouca B(OH)3  y pacmopy tine no 1CHCeJIMICKOM mny. 
Anti 6opHa icHceninia je Hpno cna6a luicenHHa H npema tome 113 pacrsopa cHojiix 
coax nom ce ocno6aba Behincom npyriix miceninia. lbeHe cam (6 o p a T 11) 
}intone ce o6Htnio on paomix iionu6oputix Hxcenima, onnrre cliopmyne xB203 

 • yH20, Hajtieinhe on TeTpa6opHe (x = 2, y = 1). Osa je =Imo jam 
oA o6ittnie 6opHe. 

CORR H2B407  nocrajy Kanron ce H3B03  Heyrpaninue anHanujama, Hanptudep, 
no cxemH: 

2NaOH + 41-121302  = Na2B407  7H20 

Biunicom anaicanHja oHe mory.  6HTH ripmeneHe y oxtrosapajylie hieragpoire: 

2NaOH Na2B407  = 41%1002  + H2O 
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C ppyre crpaHe, xtejcrBom jam ix icHcenmia Ha TeTpa6opaTe HIM mera6opaTe H3- 
giaaja ce cno6oglia opTo6opHa xxcenknia: 

Na2B4O7  + H2  SO4 + 5H20 = Na2  SO4  + 4H3B03  

Og 6opaTa y Box' cy pacmopnAme camo COIni Hajawrimmix jegHoBaneimuut me- 
Tana. HaHX0BH pagmopH ycneg xHgponH3e noica3yjy jaxy anicanHy pealciiHjy• 

3a npaxcy je HajBaxciiHja HaTpHjymoBa co Terpa6opHe icHceninie — 6opaxc. 
OH Ce H3gBaja /13 pacmopa y Bilgy BeJIHKHX, 6e360jHHIX xpHcrana cacTaBa 
Na2B4O7  10H20, Kohl, Berpe Ha Ba3grcy 14 nog o6Htumm ycnoBH.ma penaTHBHo 
cy mano pacrsopHH. 

Be3B0H1114 6opaTH cy BeoMa HOCTOjaHH npi 3arpeBaiby. C o63HpoM Ha Tax.By 
nocrojaHocr 6opaTa npema xcapeiby, 6opHa wicenknia Ha BHCOKHM TeMnepaTypaMa 
ocno6aba BehilHy gpyri4x KHCe.HHHa H3 IIIIIXOBI4X CORM. Y TOM HOrnegy (icao ti no 

cBOjoj MaJI0j jatunix) 6opna icHcenima je Bpno camma 94JIIIIIHjyMOB0j. 8-16  

Xanozeuudu 6opa online topmyne BX3  mory ce go6HTH HenocpegHom peax-
uHjom enemeHaTa npn 3arpeBaiby. Xamoremton 6opa cY  6e36ojHe maTepHje xoje ce 
ycneg xtigponme npue Ha BnaHcHom Ba3gyxy. Bopcl)nyopHg (B F3) je no o6Htunim 
ycnoimma racoBur, BC13  '<myna Ha +18°, BBr3  je Tetwocr, a BJ 3  impera maTe-
pxja. Y BOAeHOM pacmopy CBI ce OHM xxgpoxinyjy HO cxehtH: 

BX3  + 3H20 = B(OH)3  + 3HX 

3a xamrantue 6opa Bpno cy icapaxreplicrivnie peamixje agHnHje 
monexyna pamix Apyrinc maTepHja, HanpHMep, 11143a. opraHcmx jegimeiba. 
Bop4)nyopw oxinHicyje ce og csojkix aHanorHja mme IIITO rpagH H npoH3Boge 
agmitije C HF H meiiHm comma. KomnnexcHa 6opog5Ayopocoamutora xxcenma, 

(HBF4) nocTojaHa je camo y pacrrsopy, npx 'ieMy cy ibeua xHcenixicica cBojcrBa 
sHamo *tie HopameHa Hero Koji HF. Behmia conti HBF 4  (4) ny op o6opaT H) 
6e36ojHa je H y B0,414 naxo pacrBopmaBa. MHore og HAM neno xpHcraninuy it 113- 

gpxcaBajy gocra jam' 3arpeBatbe. HanpMMep, KBF 4  ce TOUR Ha 530° 6e3 pa3na- 
17-2 4 roma. 

C godontacom 6op ce Henocpegm He jegtunt, anti gejcrBom xmcenHHa Ha 
Mg314 HcrospemeHo ca cno6ogHtim H2  H3gBaja ce kana Roniviima come pa3HHX 
6opoeodonuica (gpyRuHje — 6opaua), H3Meby xojitx npeoBnabyje jean Rohl no 
eacraBy ogroBapa cpopmynx B41-110 . OBaj ce Ram pacnaga Ha B2H6  H H113 apyrnx 
CR:Taxa, cHpomatum4jHx •B0,110IIH1COM. 

no CB0jHM 1:1)H3Hx1KHM oc06HHama Hajnpocmjil 6opaHH Bpno cy CJIHtIHH 

yr.iboBogoinuiHma H canamma, KOjH HM ogroBapajy no cacraBy, icao IUTO ce TO, 

HanpHmep, BKIHI 113 ynopegHor npernega Tatiaxa Tonmeffia H ic.rbytialba: 

C2H6  1321-16  Si2H6  C4H0  )341-126  Si4H20  

—172°  —166°  —129°  Taxnat Torubeiba —138°  —120°  

— 88°- — 93°  — 14°  Tatum Krbygaiba 0°  + 18°  +107°  

HajnpocrHjH 6opaim cy 6e36ojmi H timajy ogspaTaii mHpHc. Y nornegy 
xemEcicHx oco6inia OHM cy CURIUM canamma. Kao H OBH nocnegEbx (H natc y join 
BeheM creneHy), 6opaim cy no o6Hz1mm ycnoslima HenocrojaHH. Taxo ce raco-
BI1T cmeina, go6HjeHa npn paanaralby Mg 3B2  luiceniniama, Ha Ba3gyxy calla og 
ce6e aananH 11 caropesa, rpagetal B 203  H Bogy. Caropembe Texie c H3gBajaluem 

BenHice Ronwnine TonnoTe (484 Kicanlmon. B 2H6), urro omoryhyje ynoTpe6y 
6opaHa icao BeoMa 4141:act:tor paxerHor rop1Ba.25-31 
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Cn. 233. — CxeMa cTpyRType 
cnoja y xplicrany H3B03  

414 	 XI. Tpeha zpylia fieptioduoa cudiema 

gonyne 

1) Bopaxc je 6Ho no3HaT join crapHm anxemninapiima H chominbe ce sell y anicHma re-
6epa. EnemeHrapHii bop je nom nyT go6H8 en •808 rog.  

2) Bora% =wawa ce ynove6n,aaa 3a emasbacaHoe raomemix cyAosa• (yam' y arras 
:maza) H y meamaum (aemilabexuamo acnapsubt trra.) ayalcohe capaa a Kw capoimma in . • 
no6Hjaibe OcTaJmx 6opnnx jegmbeibi: toPaxe- - ct litesie*yje y.im3y inigyarpgaciix 	y 

craxna, xepaaume, • Howe H - gp.. x ly megimiiim. 	• 
3) Pacrime canpnal 0,0001-0,01% 6opak, pa4yHaTo Ha. TenaniyCypelsaTepHje (Tipp Remy 

je npoueHaT y Tpapama maibH3 a y xpTonama riehH).*HrioTHH>cm opramomx cy MHOro caipoma-
immix 6opoM. YHoineibe • jegkmeiba 6opa y 3eMn,y tieCro peewit go 6HTHor nowinzeukt poppoctir 
icynTypinix &maim (Hanpiimep; inehepiti 	 yripaj 6opa je'papOluird jam HOnomeH 
Ha LlpHHI1H. 

• 4) HajtmcrajH enemeiiTama 6opgo6upeii je.-TePmHzix.Hm pa3naraH,est. papa . BBra  Ha Tax' 
Tanopoj Hump 3arpejanoj encm:134 410M: cATI.iom  go 1500° . BeoMa maim 14PgeTa* .60Pa. 06Pa3oBaNs 
Ha oisaj Hatuni, no ctOloj TappOhti Ciiiaci•man- o baocraiy H3a paijaMairra. I/Iitajy Mein:nag cjaj H gd6pd . . 
•npoisoge eneicrpHimY -c-±PYiY3"-npii•  Remy 3arpe$ax,e og-Hbpritamia TeMnpaTypa go 600° -ma-
mma nosnuieme •eneicrponpopognasocnt -Ttpri6nii1cHo sa -  -100 ny-ra: 

5) CJIHMHO HarpHgHma, Hap6Hglima H ,.cifninutguma, Heim 6 o p H A H ^140 . CBOM campy 
cloopmanno ogroHapajy 	 enemekara. Cem•Mg3B2 . *Td10114 .cy,..Hanpn- 
mep, MnB, MnB„ CrB, Mo3B4,,W2B4 -:lfinpyclim , .c.nyilajepiespono ce Her 3anawa; Kao npastep. 
mory nocayncHTH 6opngn grippe.. Itophiyire BB 2r  rAe . je E 	 AI, a TaxOtc- 
A1B22 . Hocnegibe .  jegmbeibe ce crisapa Tip* nppapacTam9quaja 6opa 113: PaCTon,ibeHor . any-. 
mHHHjyma. Ho cHojkim oco6HnaMa 6oplign `cy Cinitotri CHairippritma -. Taico ce 	6-g 
xyjy H3HaxpegHom THpnohom' H ppm 1:H16314i/a "ialixama iontbeH,a. HaYipirsep;-3a ZrB H HfB 
one neixe Ha 2990°, opHocHo 3060° . • 

6) Ho cxemx Zr02  2B = 2B0 .+'`Zr, y HaXyyMk.Ha 1800 °  crHapa ce oxinig gaoHapoi-
THor 6opa BO, xojii ce =Ionia Ha sugomima cyga y o6nincy cmebe npennane. Hnninntayanna 
xemacna npnpona °nor jeginhema ympbena. je.CjieRrpocnoncm y cramy nape, a tuTo. ce Tkole 
qapcTor cralba TO nliTaibe HHje join pa3jannbeHo. Harnega, Aa HpH nonnelmannjn nona34 go 
pa3naralba no cxemx: 3B0 = B 203  + B.- • 

7) 061piall, crax.nacTH o6nnk dinEnnpana 6opite 'Ritcennne oxapantepncan , je senimom 
Tappohom 14 RpTonthy. Tom! ee .  Tex t4 ono 600°, npena3ehm 'y , Bnenosny TexmoCr. HosHaTe cy 
we xpvicranHe mogialnixanHje B 203  xi* cy oicapagrepHcaHe Temneparypom TonibeH,a 294 9  H 

465° . Ibnxona crpyxTypa join In* npoygena. H3rnena na je meDyco6nn ognoc cnnx omix o6nnna 
canman Rao log anximpktga cpopetropne,,Encennne (IX,• § 5, . Pon. 23). Taima mibytiaita B 203 

 je oxo 1860° . 
8)

 
HpocropH a crpyxTypa joHa B03 4-  ogroriapa paaHocrpaHam Tpoyrny [d(B0)=- 

= 1,35 A]. Cjajxm, mycnacm xpncrann H 3B03  rpabenn cy 143 joHoHa mehyco6Ho noisemaimx 
BOHOHIB1HOM Be3OM H3Me1y aToma KI4CeOHHHa [d(00) = 2,71 A], npH memy ce o6pa3yjy ripa-
tivinue inecroyraone nnove (en. 233).• Homo cy oTre cna6o meby0o6no nonenne∎(na pamyn me-

ymonexyncioix am), xpTicrann H.31303  ce naxo pens-
jy Ha cnojese, napanenHe OBHM PaBHHMa. 

Bopila•micenHHa (K1=6 • 10-1°, K2 =2 • 10-' 3 , 
K3  = 2 '• 10-14) 6ojn nnamex xapaicrepncintniom 3e- • 
neHom OOjoM 14 yHexoninco mcnapatta ca'nonenom napoM. 
3acHhex HorieHH pacTriop cappnoi OHO 4,5% H3BO3 

 nog o6ippHim ycnornima; a oxo 28% Ha 100°.. Hope.n 
Bone, H3B03  no6po •pacTnapajy Henn annoxonu. Ha-
ripHmep, oxo ce orixocH ifa ruxueptm , ca Rohm 6opHa 
micentnia monce Aa ce jegHHH - H y HOgeHoj cpegHHH. 
Peaxtwja ca rnmiepH.Hom jacHo nojattana xxceranicica, 
cHojcrsa H B0 3 . Bopna xHcenima je go6po ge3H.H4ni-
xyjyhe H HoH3epsinnyhe cpegcmo, mehylum, HHje go3- 
ncinseHa mem ynoTpe6a y HHaycrprijki numonnix Hamilp-
HTnia, jep mamma nopemehaj Hapeiba xpane. 

9) Maga 6 a 3 H e oco6HHe Juicy icapaicrepH-
crwme in B(OH)3, ;max je no3HaTa co oHor xx,ripoic- 
cHga c meraclioccliopHom xxcenxxoM , xoja ce go6Hja 

Kao 6eo npax icaga ce naMeniajy pacrnopn o6e micentnie y itomieHrpoHaHoj CH 3COOH. Ta 
co Hma cacraii (BO)P0, H He H3BOAH ce op[ 'joHa '13 4+, .Beta og jegHoilaneirmor pannicana 
6 o p H n a — B0 1+, aHanorlio =Tammy, impxoitany H cn. Ha Taj Bagful B(OH)3  noxa3yje, maga y spa° nemiaTnom creneuy, Huai( 'a M cbo TepH H. xapaxTep. Bona noTnyHo xiipponx-
3yje iboccbaT 6opaira. Ho3Hara je, Tam*, aHanorHja cboccicaTy apceHar 6opipia — (BO)As03. 
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§ I. Lop 415 

Kao upeTcnunnix jegmbeisa °Bora THna y npHponH mosce na Ham noc.nyHu4, H3r3lena, 
Aumepan AliTOJIHT — Ca2(BO)2 (SiO3)2 (OH)2 . HMa 3HaHosa, Taxobe, na je moryhe Ao6trrm (peaxgRjom H3meby 11 31503  H SO3) mane nocrojaHH 6HcyJu4aT 6opa — B(HSO4)3 . 

10) TeTpa6opHoj mceninut (K1  = 2 • 10-4, K2 = 2 • 10-4,) muse na ce npanknue cne-neha c•rpyirrypHa cbopmyna: 

/ \ ° 	/ O\B—OH HO—B B—O—B 

\ 0/ 	\O 

rIopen o6Hqllor 6opaxca 3a HaTpHjymoBy co kaPasTepricrHgaH je, Taxobe, spHcTano-
xanpaT Na2B402 • 5H20 („iYnenlipcxE 6opasc"), sojH ce Tanonuf 143 pacTsopa Ha H3Han 56 °  H Ha 
Basnyxy ce He pacnaga. 3acHheri sonem pacmop 6opaxca canpacH OKO 2,5% HaTpHjymreTpa-
6opaTa no o6Huallm ycnomma, a °so 33%Inn Ha 	Be3BOAHH Na2B4O7  (T.T. 741 0) monce Aa ce no6Hie 3arpeBaisem 6opaxca H3Han 400° . 

11) On cam pammx iionu6optiux xlicennHa MHore ce cpehy y npnponif H came xao no-
na3HH maTepajan 3a no6Hjame 6opHilx jegiuseffia. Tasas je, Hanpruwep, minwpan x H . g p o - 6opagHT — CaMgB6O11  • 6H20, nepHBaT xexca6opHe sHcemate (x = 3, y = 2). lloPeA 
nonn6opaTa Rao gepuBaTa H3ononli-macenknie 6opa, no3HaTa cy Taxobe H jegiuseisa HeICHX 
xeTepononHHHcennH a, HanpHmep: H,[B(W207) 6 ]. OBo nocnegise jenrmeise °Aro-
Bapa xHgpary H.B04  (11. B203  • 9H 20), Heno3HaTom y cn060nnom CTalby. 

12) Ocna6obaise HcnapisHmix sucenma 143 isHxosxx COJIH Ha sHcosHm TemnepaTypama 
mowe ce H3secTH He camo nomohy 1-1 21303  Beh H nomohy 6opaxca, jep °BO pearyje Ha oHcHne me-
Tana RojH ce no THM ycnomma cTBapajy, no cxeMH, Hanpnmep: Na 2B402  CoO = 2NaBO2  Co(B02)2 . noun° cy 6opaTH Hexlix meTana sapaxTepHc•nmHo o6ojeHH, MHX0BH pacTsopH 
y HcronmeHom 6opaRcy gajy o6ojeHa cTauna. OBo ce HcRopFunhaBa '<alum y aHainnutzsoj xe-
hu4jH 3a normaxBalse oBammx meTana. 06mm° ce peammja H3BOAH Ha Tumuli nnaTHHcxe Hume, 
npx gemy ce no6Hja o6ojeHa Ran 6opHor cTasna („6opaxcoBa bmibyria"). 

13) 1Iopen 6opaxca H 6opHe sucenHHe H3BCCTilli rrparammx anagaj HMajy H come n e p-
6opHe xxcenkme (n e p 6 o p a T H), Hoje ce H3sone 3ameHom je for aToMa sHceoHma y 
6opaTy nepoucHnHom rpynom — 0 — 0 — . Y npascH ce Hajgernhe cpehe nep6opaT cacTasa NaBO3  • 4H20, KojH ce mouce goonni nejcmom H202  Ha pacTsop HaTpHjymmeTa6opaTa. To cy 
6e36ojHH spHrranH, penaTHBHo mano pacTsopisHBH y BogH (oHo 25 z/.4 no 06HMHIIM ycnoBEma). 
IIo csojtim ouctigasmoimm oco6HHaMa ona co ce yHesontixo paannsyje on CORM npyrmx nepHH-
cenkia (cnHnHo H 202  He H3nBaja jog 143 pacTsopa KJ). OBO yHa3yje Ha 'sexy gpyrawxjy crpys Typy: TO je, H3rnega, HaTpHjyMMeTa6opaT HOjH canpauf spHcTanaH BOKOH141(11epORC1K, 
Tj. HMa cacTaB NaB0 2  • H202  • 3H20. HaTpHjymnep6opaT ce ynoTpe6naBa 3a 6enerse ByHe, 

cname HTJ., a Taxobe 3a ne3HHcpesgHjy. 

113 pacTBopa onroBapajyhnx meTa6opara y 30%-Hom H 202  gory ga ce H3g,Boje (nexunpa-
TagHjom H3Hag P205  nog cmameimm npHTHcsom) 6e36ojHe xpHcranHe CORM cacTaBa LiBO, • H2O,• EB04  72H20 (rge je E = Rb, Cs) H KBO5 • H2O. OBa jegmbeisa cy, H3rnena Imase 
nep6opaTH, npH memy je nocnegmH on IbHX gepHBaT opTonep6opHe RHcesnsie . (Tj. ogrosapa 
cl)opmy.rm RH2B06). 

14) AHxHgpligy 6opHe HHcenkme aHanorHo cyng5ualio jenkubeise 6opa, cacTaBa B2S3, 
nocTaje sao 6e36ojHa, crasnacTa maca Rana ce 6op 3arpesa y nape cyMnopa: 2B + 3S = B 2S3 

 + 112 xxa./. Cy.rstog 6opa moyge ce npexpncTiumcaTH 113 pacTBopa y PC13  H AO6HTH y Emmy 
Hranga Roje ce Tone Ha 310° . C xanoremumma 6opa H ca amoHHjasom rpagH xplIcTan:Ha anHunosa 
jeranseiba (HanpHMep, HcyT B 2S3  • 6N1-12), a c Bogom ce noTnyHo paanance Ha 6opHy sHceamy 
H H2S. ,E1ejcTBom cymnopBonomma Ha BBr3  no6HjeHo je y sktny 6enlix Hrana cymnopao jen,H-
H.elbe 6opa, Hoje ogroBapa no cacTasy THomeTa6opHoj HHCeJIHHH (HBS2), OBa 
Hcnyurra H2S sera Ha o6ksmoj TemnepaTypn, Bona je °Amax xkinponH3yje, a y 6eH3ony ce pacrBapa 
6e3 npoMene. IIo3Har je Taxobe, aHanor, cynclallny 6opa, ceneHHA cacrasa B 2Se3. 

15) Ca a3oTom 6op ce Henocpenno jenHHH canto H3Hag 1200° . HHTpHn 6opa (BN) 
monce ce Taxobe no6HTH 14 3arpeBassem 6opa (Ham B 203), y aTmoccioepx amomjaHa. CTBapa ce 113 
enemeHara c ocno6abdiseM TonnoTe (32 locan1.4ton) H 6eo je, Tansy cnvitraH npax, icojH ce TOUR 
Tex Ha °so 3000°  (non npurnicsom). Ho csojoj spitcranHoj c-rpyHTypH BN je catplaH rpaciniTy 
(B. CH. 197), al111 cy mecToyraomura pacnopebeHn TIPIHO jenaH H3HaK npyrora (Ca HaH3MeHHME10 
nocTasJsemm aTommma BaNy cycenistm cnojeBrama, ca mebyco6m4m pacrojalbes on 3,33 A). 
C xemHcxe crpaHe, 6opHHTpHn je olcapaxTepHcaa Benasom nocTojaHouthy: pacToopH Kiiceassia 
H ansanHja, xnop HTg. csopo H He gejcnalyjy Ha 'sera. flpH Toruheisy ca a.nsamijama Hnx noA 
aejc-rBom BoneHe nape Ha TemnepaTypH HpBeHor ycHjaiba oH ce kmax pa3naace c Hansajamem 
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416 
	 XI. Tpetia epyfia ilepuodum euctruma 

amon8j888 . 1.18TPHA 6opa, KOH canpnai icao npiiece maim C H B203, jam. clioabopeaimpa man 

ce npenomio ocseuni. 
16) Bopx a p 6 ii A (B4C) nocraje y o6mixy minx, cjannix xpwrana mama ce cmema 

6opa (Km B202) yra,exa 3arpesa y enexTpaquoj nein. OH ce of TeELKOM Tann,sHornhy. 

(T.T. 25500), H3HanpegHom THpAohom (6JurcHom THpgohW AAjamanTa)-H Ben0Hom - nocrojaHondly 

npeMa pitmans XeMIICKHM yrHgajwita. Hanpmaiep, Timm 000°  ZSH cm0p0 a He 'xiejCniyjy BH 
xnop Hu xxceoww. OA cHnHnHga 6opa no3Harti.ey %Si H B,Si. • 

.17) lipaxwnio, xancleuudu 6opa awry ce naKo RO HTH. He 133 enemeHara sek 3arpeHamem 

B20, ca yra,em y armoc(PepH ogrompajylier xanorma. Y, cariajy BF 3  join •6on,e je normeturxm 

ApyrH HaqHH: 3arpesaibe cmone B203  H Caps  c xoHmeHrposanom CyMUOPHOM turcennHoM. Pe- 

axtuija npH THM ycnosHma Hge no cymapHoj jegnaninur: B20 3  + 3Ca122  -3H3S02 = 2BF 3-j- 

3CaSO4  3H20. Tephuromm pa3naraH,em Ba(B1!4)3 moxce 3rogHo ga ce go6Hje tux?, 
cys BF3. PeaxBHja Teme 6p3o • Heti Ha 500 ° . 	• 

18) Orppmpa monexyna xanoreHriga BXs  ogrosiapa • Tpoyrny ca aTOMOM B y cpegiunTy. 

H3HOCHMO Hexe OA HAMS= oco6HHa: 

MaTepHja 	  BF3  • BC13  BBra  B33  

TonnoTa crHapatba (xcan/mon) 
•
273 104 70 

d (BX) (A) 	  1,30 1,73 1,87 
TeMnepaTypa Torubma (°C) .... —129 —108 —47 '+43 
TemnepaTypa kn,yqam a (°C) 	 —101 + 18 91  210 

BopTpotnyopng je go6ap xaTann3aTop 3a 11}13' pa3nwarritx opraxcicox petuatH  ja. '11opeg xanore-

HHga, no3HaT je Taxobe pogaHHA 6opa — B(N.C.S.) 3  qaper nog 061111111M Yenowlma• 

19) 3aHHhubliso je ,nejciso xanoreaBoAciunat Ha *norevaige.6opa. Y racourrOm cHcreray 
BX, 3HY BY3  3HX pauHarewa ce 6p3o nomepkHagecHo, axo xanoreH Y crOjH y n pH 

. OEHOM cHeremy H3Hag -xanoreHa X; Haneso — am X crcIbr H3Hag Y. Hanpnmep, H3 Kw HBr • 

maxt, nocrajy BBr3  H HJ; o6paTHH npeaa3, mebyTHm, mowe Ca ocrsapHTH Te/C Ha 300-400°  H TO 

.y ne3HaToj mepH. 
20) Raga 6opxanoreHHAH crynajy y KomnnexcHa jegmberba ca Apyrirm maTepxjaMa, nom 

6opa Hrpa ynory axgenTop a (IX, § 2, ;ion. 2). Hpema Tome, camo monexynx Hojir cagpwe 
arm ca A0B04.140 II3paHCeHOM IA ()Hop H o nt 4)3quarajom ',tory ga ce npunoje,  mone- 

Hymn% BX3. 
Ta cHnoHocr monexyng BX 3  ga rpage xonutnexce Aocra 6p3o ce cmawyje y moy F—C1— 

—Br—J. Y ocHoHH 0110 je ycnowbeno 3axpkubHualbem 6Opa ca nonehaH,em aanpemme xanoreHa. 
14nax naming gona3e go H3pawaja 3ainuoutdme HHAHHHAyanfte oco6*me. Haupwaep, BF 3  rpagH 

Romnnexce ca SO2, a He jegium ce ca POC13 , gm( ce BC13  rxwatual36pHyTo. Ca BF 3  cy no3HaTH 

same Him nocrojaHH HOMIUICHCH Ca H20, PH3, SOFs, COC12, (CH3)30,,  tug. OH OBHX 

Kohuulexca, BF3  • 2H30 ca Taqxom Tonmema + 6°  je  y maim oxcounjym - co THna .TH 30]. 

[HOBF3] lc* ce HaBOXIE .H3 xHapoxcocimopo6opHe xncenime — H[HOBF 3]. 1103HaTa je Ta-

Hobe, nog 06HqHHM yCJIOBIIMa Tetma gaxHApoxcoltnyopo6o Ha RucenHua H [BF3(OH)11. 
06e cy jaxe jegHo6a3He xucesume. Pegual0jom H3meby BF 3  8 N tH mory ga ce go6Hjy npoHsHogir 

milk coax Na [HBF3] H Na [11213F2]. 

OA HO/41=HO= jegkuben,a BF3, xOja °Hai rPaAH ca amoHajaHom, (cyaHm), HapoturTo je 
3aHHNUbHB xpHtTanaH nP0H3H0A 0101A0ie' cacraBa H3N • BF3, Hoj0 ce crsapa ca BeJIHIGIM sassaja-

mem Torino.= (41 tacanlmoA), a Hama 125°  ce pa3newe no cxelas 4112NBF3  BN + 31'4H,B174 . 

V' !loam ce go6po pac-mapa, Hp' Henry npaxTHquo He nognewe xagpo3H3H. ICOmnnexcH ca muue 
.amomfjaxa (BF, 2NH 3  H BF3  3NH3) nog o6Hturrim yCJI0B8Mil Tema Cy a penaTHHHo =no-

crojaHH. Ca BC13  amoHHjax pearyje ApyxqHje, HaHme no cxemir: BC1 3  -EN113  = B(N112)3  + 

+ 3HC1. Rao npHa 4m3a peaxumje Amass ce Heposanto H y onom carisly agHguj a amo- 
Hujaxa Ha . monexyn BC13 . 

.21) Pac-rHopH COJII4 1413F, H meTana xao Into cy Na gp. noxasyjy lc ceny pea x-
axnHjy Ha naxmyc, urro yxa3Yje 'Ha gennhumHy xHapoarray no exams: KBF 4  + H2O = HF 

K[HOBF3]. Aim crenen °He xHAponme cacsam je He3HaTaa. To ce *owe HaArrx 113  Tank 

urro cama HBF, pacrHopH ibemIx cons Ha o6Hquoj TetturePa7P11  He gejc•rHyjy Ha =um 

caupxce spa° mano cno6ogHe HF). Hpema Tome, Korannexaur ,JoH BF,' AOcra je nocrojaH 

npema Boni!. 36or crHapama HBF4  xHAponma BF, 6HHa Heturo Appmje HO y carraly °masa 
xanorelmga 6opa, Home no 36HpHoj cxemH: 4BF,. -I- 3H 30 =. B(OH)3  3HBF4.. Ha Taj HIPIMH 

xHaponm3H ce nompraua camo 1/4  genoxynHe HointqaHe parrHopeaor 13F 3 . 

22) lipH sarpeHruby pacrowbeHor KBF4  H3Hag 550°  AOJIII3H AO, EeTIOUPIEOF OTIVILIbaba 

cknyopa H crsapa ce co (*craw 1(. 4134F10. Ao6po pacrHopag .4)nyopo6opant S0H Pb ynirrpe6J6asa-

jy ce 3a enewrpoinrniqxy paclaniauHly °aux MeTalla. Oemm °arm= COJIH sa 6opot ►nyoposogo-
:fumy xxcen0Hy xapaxTepucrwlaH je cpnycipo6opar Hirrpo3oHnjyma (NOBF,), Kohl nocraje 

• --.4,;44.45.410 
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9 1. sop 	 417 

—[CH4 ] 	[NH4 ]F. 
24) Jlejrnaom enercrpmmor npallubeiba Ha nape BX 3  (rge je X = Cl, Br, J) mory ce AO-

614TH ogroriapajyhtt xanorem4nri 6opa, onurre cliopmyne B2X4. OBH cy Henocrojamt H seh nog 
06mmm ycnomma ce nocreneHo paagamy Ha BX 3  H (BX)x. OHH, H3rnega, nognellcy XHAp0- 
JIH311 no cxemm 13 2X4  4H20 = (H0)213B(OH)2  + 411X, npH Hemy ce crsapa pacTsop oxa-
paxrepticaa jaxo H3pallteHmm pegyiamoHHm oco6rmama. 

25) Crpyrcrypa 6oposogomnta gyro je 6Hna nejacHa. C o63HpoM Ha HinbeHHuy ga ATOM 
6opa cagpllu4 CaMO rpm cnonsna enewrpolia, rpe6ano 614 olierumaTH ga OH mollce )2(a 6yge maxcH-
mamio TponaneHraH. OBoMe 6i4 Tpe6ano ga  ogronapajy monexy.im xao urro cy BH 3, B2H4, B3H6  
HTU. MebyTHM, 6013311H TaKBOr cacratia HHCy no3HaTH. 

Moneicy.rm Henapsuirmx 6oponogomma Hmajy ce, H3rnerta, cmarparti xao ga cy nocramt 
mehyco6m4m, criajarbem nomeHymx BaJleHTHO neither-nix crpyraypa nocpegcrsom BOAOHH 
H H x He3a. Tam), crpywrype B 2H 6  H B4H10  mory ce npercrammt cnegelmm cxemama: 

H\ 	/H 

	

H\ /I-1\ /H 	 H\ /1-1 	 B 
B 	/ B 

	

H/ \H/ \H 	 H/ \H;
B 
 \H H

,/ \ 
 

	

BH3  BH3 	 BI-13  B2H4  BH3  

26) Y cripxy go6Hjarba 6opaHa o6trinio ce Ha Mg 3B2  genyje 8n pacTsopom H3PO4 . Ogna-
jaibe nojegmmx 6opana [Tam ce clipaturHoHom gerrnnagHjom (y orcycriay Baagyxa). Ha naK 
Hamm gH6opaH (B21-1 6) mome ga ce go6Hje gejcraom TamHor enexrpmmor npalluberba Ha cmenty 
napa BC1 3  ca Hogommom (nog cmarberbirm npllancxom); npiao ce crHapa B 2H6C1, KOjH ce 33THM 
pacnaga Ha BC1 3  14 B2H6 . ,11116opaH ce crnapa Taxohe npeHoherbem napa BC1 3  ca Hogomucom npetco 
3arpejaHnx merana (Al, Mg, Zia, Na), HJII1 pealcgHjoM napa BCI 3  ca xHgpinaHma Hajawn4HHHjmc 
merana (NaH, CaH 2). 

27) Some og gpyrux nporreHo je 3a caga mecT 6opoHogomma, xmje cy remneparype 
TOI1JbeHA H xibyiratba H3HeTe y gon,oj ra6nium: 

Marepaja 	  B2H6  B4H10  B61-1, 1  B4Hf, B6H10 B1oI-144  
Temneparypa TOM:MINI (°C) —166 —120 —123 — 47 — 65 + 99 
Temneparype wnsruursa (°C) — 93 + 18 63 48 110 213 

CBH Cy TH 601)311H 6e360jHH, omaparHor mHpHca H Hp.no OTp0BHH. Beh He3HaTHe xonHiume IbM-
xoslix napa H3a3maajy um! yinicarby rnatio6onsy H norapahame. Am) cy ommuherm og npHmeca, 
onga ce y racomrrom craHsy He nane camit og ce6e Ha Hasgyxy. Boponogourtull 13 41-1„, 1351-1 9  
B6H10  Te‘11414 cy nog 0614,4HHM ycnoinima. 1310H14  ce jainba y o6imicy 6e36ojHHx xpticrana, ROjH 
ce He pacrsapajy y Bonn (aim ce pacrBapajy y CS 2), a Hcnapataajy 6e3 paagararba. OcHm no6po-
jallux, 1103143TH cy (aim &mune join HenporieHH) ,1BpCTI4 6013311H HOjH cy cripommumajm aogo-
HHEOM, a pammtcyjy ce no cnojoj 6ojH (y BeIIHHH cnriajeria lltyre HlljaHce) H pacrHopibmiondly 
y yrnsewsllcyntlinny. CMeta 6oja npon3noga Hajorpomairmajnx Hogommom npn6nrullaHa ce 6ojH 
cno6ognor 6opa. 

28) Moneign gi46opaHa oxaparcrepHcaH je pacrojaimma B—B = 1,79 A H B—H 
(cnon,H14) = 1,18 A, B—H (yHyrp.) = 1,37 A 14 yrnontima < HBH (enonsm4) = 122,54 °, 
< HBH (yHyr.) = 98° . TeomerpHcm4 Oso mollte ga ce npintallce xao Ana npamuma TeTpaegpa 
H3rpaheHa 143 je3rapa nogoHm4a, ca 3ajegimintom HBHUOM [d(HH) = 2,07 A] x je3rapa 6opa, 
cmeurreHrix Ha pacrojaiby 0,16 A og geirrapa TeTpaegapa. y riparitty an cnonsa. 

Axo je 143onosati og na3gyxa H Hoge 13211 6  mome ga ce mysa meceumna cu opo 6es pions-
rms. Hog maim ycnomrma pa3nance ce cacimm crropo H HajHenocrojamini og mix 6opaHa 

lipormingH iberonor 'pacnagallisa cy BOAOHHH H CBH ripyrH 6oposogomunt, Him Hemy 
IbI1XOBC penarmme xonmume 3amIce og ycnoria nog xojnma ce Hamm pacnagmbe. IlpnorairrHa 
peammja pacnagarba spurn ce sepotiamo c 143gBajatbem Hogomma H crnaparbem 6opaHa expo-
maunmjnx sortommom, a TO urro ce meby npoH3HoriHma pacnagarisa Hamm B 2H6  06jaullbaHa 
ce cexyllgapHom pearauljominmehy HacHeHrHor raw:prima H join HepacnagnyTor B4H40. llocpegno 

27 Onurra amnia 

Raga ce N203  nponycrg xpo3 KoHnewrpoBaHy HBF 4 . OBa marepHja ce jangsa y o6ntuty 6e36ohn1X . 
 uspc-mx xpllcrana. ,Lkejcmom clanyopHga Na rum K npH 3arpesarby oHa H3gBaja NOF. 

23) ClIWIHO 6opy H TposaneHTHH 330T je oicapawrepticaH KOOpUHMIUHOHMM 6pOjeM 4. 
Ana HomnnexcH xoje rpage ona grim enemewra, npH HcroseTHocni crpyrcrypHor THna, Hmajy 
pammimr enertrpoxemHour xapawrep: 6op rpagH aHjoHe [BF 4]–, a3OT — x a T joHe 
[NH4]+. 110111TO je cog enemeHra xojii croji4 143meby IbHX — xog yrnsemixa — RoopgimartHoHH 
6poj j e g H a x 6po,jy Banemta, TO Cy Hserotia ogroHapajyka jegmbetba enewrpoHerpaima H 
Hpercrarobajy npena3He cnygajese Rao LUTO ce swur H3 onor ynopeheiba: H[BF4] — [CF4 ] 
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418 	 XI. Tieha tpyfia ilepuoanot cuaueaa 

ce orte tim3e nponeca noispbyjy risme Iuro ce Si 11-1 6, Kohl je go,asH 1341-110, npH pacnansuby coor 
nornyHo nperHapa y 

29)Si *Hormm opralicimm pacimpamma 6opaHm ce (cammo clinamau0 pacTBapaiy 6e3 
pa3naraH,a. Hanporms, y BOAR ce pacrtanajy (6pwe on csinaHa) c H3nsajamest sonoimxa, no 
mem: B21-1 6  61-120 = 2B(OH), 6H2 . Bpmugs nejarXti cssalbyje ce no peak H3nerom 
(AmyHa 27) pent': B2H6  ce paaname Hpno 6p3o, 13 61-120 	camo cnopo. Ca cymnopsonomi- 
Isom B2H6  He pearyje. 

30) CMH9HO cHnamma, 60p0BOAOHHIA4 He pearyjy c xonneurposanom cymnopHom KHCe-
JIHHOM. Ca jaKHM amsantijama Texte peaxnaja Ho* HeMa ananormje y xemstjH ctunttutjyma: eras-
mesa y armoccitepy 1121-1 6  unsrma smperor KOH noscpHje cc 6enom xopom xpncramtor xamtjym-
xutio6opakia Ho* ce crHapa no cxemn: B 2H6  2KOH = K2 [B2H602] + H2. HornyHo Ha cm-
gall Hamm AejeTByjy pacrssopH imam amuunsja Ha racostrre 6opane. 

Y mapc.rom army xannjym H HaTpHjyM XHII060PaT HOTITYHO Cy HOCTOjaHH. Ha Ba3ArLY 
npitanatie Hnary H pacnambyjy ce, cTBapajyhn pacnsop 14x)jH ycnen XHAP0.11143e noxa3yje jaxo 
mummy peatausjy. Y npHcycray Hemmor BIM= anxanHja cnotrraHo•pa3naraibe xstnO6opara y 
pacrHopy Hne Espno cnopo, ami npH pa36nametby pacrsopa Honom nona3H no 3HarHor y6p3alba. 
Join 6pme, npaRrmmo rpenyrHo, splint ce pacnanatbe not 3amscerbansuby pacrHopa. Cne Te 
oco6eHocut yxa3yjy Ha TO na ce one He pa3apa monexyn camor xnno6opaTa Hell monexya °Aro-
Hapajyhe cno6onHe micemme. lipososons pacnansuba cy H aBO, H Bonomm: 112[B21-1602] 
+ 4H20 = 2B(OH), 5H 2 . 

Xtmo6oparn cy 113y3ento hum penytursoHa cpencnta. Tax° 143 conx Ag, Hg, Bi, Sb H 
As rum nnutajajy cno6orme enemorre, a 143 COJIH mama npH 6opms Ni 2B. 3amusubtmo je 
JbHXOBO noHasumbe npH 3atpenatby: Ha 500 °  H3 K2 [B2H802 ] xamtjym Hcnapasa =tom y o6nHxy 
merana. 

• 
31) Xlejcrao pactsopa anxannja Ha T e H H e 6opaHe nppousje je Hero Ha racormre 

Y nottemy ce OHM pac-rHapajy 6e3 Hantiajama Honomma. Also ce pacrHop 3aKIICeJ114, notimbe 
pacnanatbe Ha H,B03  H Ha H2, ants TO HAe camo Hpno cnopo H 3a nosputesbe peaxtutje norpe6Ho 
je mnoro xt a H a. 1/13rnena, Ha ce y anxammm pacrsopmaa Tom= 6opaHa c-nsapajy CO= no-
crojalmjmoc tuscemma Hero y pacrHopHma racomrnix. 

Moryhe je Aa cy one Hnorntsme COJIHMII pamusx xHno6opH H x tascemma, cacrasa 
HxB2Oy, ca npomeastossm HpenHocrama as x(2, 4, 6) H y(2, 4), xoje ce con's no6Hjajy nejcTHom  an-
xaHHja Ha martte3tjym6optut. Orse coax (a Taxobe jermorspemeHo Ao6HBenm geinmani H2B406) 
cy 6e36ojHe xptscranne marepHje, mHjst pacnsopH ncnorbaHajy jaxe penymmoHe oco6sme. Hesse 
micemme ()Bora rima cy nocrojaHe no Te mepe na ce ?dory H3BOjHTM y cno6onHom army. 3arpe-
BaH,eM H413204  H H2 B406  y Haxyymy no6HBeHH cY suumnpunts — ORCHAM 6opa 13,02  H B405 . 
06a cy 6e36ojHa H no6po pactsopHa y Hon's. 

32) Hpema cno6onHom scnopy H 6possy Gopimsonontutn ce noHainajy aHanorno crinamsma 
(H yrrboHonomumma). 06a xanoreHa He.cjentnbyjy ce c 6opaHHma, Beh 3ametbyjy y IbHMa arome 
Honomma. HpH sHumy 6opaHa peammja Tette no cxemst, Hanptdep: 13 2H 6  + X2 = B2H6 X + 

HX, not stemy story norms npoH3Honts y xohissa je xanorea 3aMemio mune on jenuor aroma 
Honomma. HpH rummy xanoreHa Hacraje nornyHa 3aMeHa B 2H6  + 6X2  = 2BX, 611X. 

CJIMIHO CHJIaHHMa, 60paHH y npHcycrHy onroHapajyttsx COMM Al, 3amesbyjy Honomsx 
xanoreHHma H mama ce Ha Hmx nejcmyje cno6ormm xanoreHoHonomumma, HanpHMep, no cxemn: 
B2H6  + HJ = 1321-15J + H2. HPOH3BOA one peasomje — 1321-15J je 6e36ojHa TeMHOCT xoja ce 
mp3He Ha —110° . Xlejcrsom HarpHjymassanrama H3nHaja ce jon, ups stemy nocraje B 4H10  no 
cxesui: 2B2H,J + 2Na = B4H10  2NaJ. Osa peasamja nornyHo onroHapa peamusjH n3meby 
mertuntor HarpHjyma H XaJlOteHOCY1ICTHTYIK4OHHX npost3Hona yrmcsonoinma. 

OH xanoreHcxmc ;sepsis:tam 6opaHa Haj6orbe je nportex B 2H5Br, 6e36ojaH rac (T.T.- —104° , 
+10°), CKJIOH C110HaTHOM pacnanalby Ha B2H6 H B131'3  no 36HpHOj cxesut: 6B2H5Br -- 

= 2BBr, 5B 21-1 6 . Ha entrusts Hamm, camo join 6pme, pacnKtalY ce onroHapajyhtt xnopstrut 
H ITp0H3BOAH KOjH y monexyny canpme mune OA jeAHOF aroma xanoreHa. 

33) HpH peatausjH c xanHjymamanramom (Hula Na-amanramom), B,H, rpagM 6eo xcat -
C12,31H14 nposorson ansumje cacrasa K 213211 6 . HocrojaH Ha CyBOM Hamyxy, onaj ncnapassa Ha 
400°  (ca nem-mm.1mm pacnanalbem), a Bona ra cnopo pa3name no cxemn K 2B2H 6  4H20 = 
= 2KBO2  7H2 . Taxobe cy nO6HBel114 allaJIOTH14 ;wpm:cant npyrHx 6opaHa — K21341110 H 

K2B5H,. Tpe6a nromersrut na ce nejcmom CJ1060,411141X alIKILTIHHX merana Ha 6OpHe He no6xlaiY 
onrompajyhts npossmonts amumje. Ca KH nH6opaH Taxobe He pearyje. 

34) Ca asumnjaxom 6oporsonomum najy 6ene, comma c.nwtHe npososone, npH =testy 
6poj cjenHH,emtx monexyna NH, ogrostapa 6pojy aroma 6opa Kohl Hmajy Honomisme He3e. Pa-
m:In:me oHnx He3a je 6H-nus neo npHssapHor nponeca, Rohs ce y c.nystajy nH6opaaa pammja 110 
cxesul: NH, + 132H, + NH, = 2H,BNH,. A Alum , rornena, Hacraje cetrynnapua peabautja: 
2H,BNH, = NI-14 [BH,NH2BH,]. 3assesbyjylut amomsjax rpHmeriuntsumom sum yrzeHmoHox-
cnnom npoinec ce 3ayarasuba Ha npaom cryntby: Ho6xjajy ce H,BN(CH,), (r.r. 94 ° , Tata,. 171°), 
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Om. H8BCO (T.R.M. —64°) Y o6a osa jegmberba nocrojH noHopHomaxenropHa Be3a (d(BN) = 
1,62 A; d(BC) = 1,57 A]. Him now arom 6opa Hrpa ynory rumenropa. ,Ito6Hjerro je raxobe 

jegmbeme gg6opana c clmalmHom, cacrasa B 2H6  2PH8, tmja crpyRrypa no cane HHje onpebeHa. 
Osa marepHja ce cnorrraHo nanH Ha sa3nyxy. 

HOCTOjaHOCT B11101111MMIMX agm Homm npon3sona cauubyje ce, yormrre, y palmje H3HeT0111 
(non. 27) HH3y 6opaHa. Tam ce B 2H6  • 2NH3  =um H y saRyymy pa3nance rex Ha +90 ° , non 
B101-124  6NH8  nornyHo ry6H csoj amoimjax seh non o6m1Hmm Tcnomma. 

3arpesmbe B4H10  4NH8  y 3axonn,eHoj gesH song crsaparby npno nocrojaHor rpH6opitH" 
rplmaurna — B3N3H6 . To je 6e36ojHa =timer (T.T. — 58 ° , T.KM. 55°). Monexyn B3N3H. 
HMa o6nHH npasHnHor, pasnor mecroyraomma, cacrambeHor on Hazamemomo pacnopebema 
pammana BH H NH [d(BN) = 1,44 A, d(BH) = 1,20 A, d(NH) = 1,02 A]. HomTo je rpH6opHH-
rpmimmi (uppomje —6opaao n) no crpyraypH H Hemim oco6HHama CJIIIMBH 6e13ony, no-
Henan ra 30By „Heopranamm 6eH3onom". 

35) XtejcrHyjyhir anmuumm ‘gepHsamma Al, Be, H Li Ha B21-12, momemo nofinm A1(BH4)3, 
Be(BH4)2  H LiBH4. Hpso on °BMX jexuseiba je TenHoer (Tr. — 65°, T.K.M. +45)° , npyro — Ha 
91°  HCIIapJbHB8 gripers marepHja, H Tpehe — THIIHMHB CO C KaTjOHOM Li+ H aHjoHom [BH,J-je-
nan.ema Al H Be 6ypHo pearyjy C sonom H sanytrmuM rcHceormRom, WOK je LiBH4  npema OBOM 
nocnenn.em y oTcycrsy snare nocrojan. 11pH sarpesamy LiBH 4  °Ha co ce Torn' Ha cam 275 °  pa-
3namghit ce. Alm Ha }by Aenyjemo ca HC1, no6Hhemo LiC1, 112  11 132146 . 

,I(o6HseHH cy,Tasohe 6opxHApHHH Ti, Zr H Hf, HojH cy 110 CHOjcrimma VOMIT' Al(BH4)3, 
onurre cpmpMyne E(BH)4)4.  KpircranHH NaBH4  je nocrojaH no 400°  no6po pacrsopaH y xnanHoj 
so= H, Hacynpor LiBH4, Ca BOOM pearyje canto seoma =rano (me:brim, 6pso ce pa3name rrpH 
3arpenansy HJIH y npricycrsy xxcemum). HMa HasaxpenHo jaxe penymmoHe oco6HHe H 113 pa-
crsopa mma conx Hansaja cno6onne merane HnH HAmose 6oprine. 

JoH BEIC, H011i yJM3H y CHJI011 mamma 6opximpHna HMa crpyHTypy npamumor revs-
enpa ca aromom 6opa y uorrpy. Ocrana jemm,eiba OBora rHna, Harnena, HarpabeHa cy Ha OCHOBH 
BOAOHJILIIIHX se3a meby moneRynuma BH3  H xnapHna onrosapajyhmE enemeHaTa. 

• 	36) Onuns TeopHja c T pysType 60p0B0,40HHIM H3rpatena je Telt HenasHo. 
Y meHoj OCHOBH =nut Bell nomeHyra (non. 25) npexcrasa o cjegmhasarby sanemno-sacHhemm 
crpywrypa nocpencrsom Honommmur se3a. HonasehH on tposanernoc-ra 6opa, H KOOpAIIHIUME-
mum 6pojesa 4 H 3 RojH cy 3a Hera RapaRrepHcrwunr, a !ram* H on rora na y 6oposonomiumma 
nocroje camo npocre Rosaneirme H sonommHe se3e, reopnja yrspbyje ;xonyurreHe crpraypHe 
mnose 6opaHa H npensHba 3a Ham RapaRrepHcrwme moryhHocm momepHja. CarnacHo reopHjx, 
CaCTI1B CBHX mcnaprommx 6oposonomma monce ce npercrasHm onurrem cbopmynom BnHn+1+2  x 
me je n > 2 a x = 2,3 4 ... H npercraHma 6poj Hajnpocrujwc crpyirrypmx enemeHaTa, 
Ho* o6paayjy cm! sajenHo monexyn onrosapajyher 6opononomma. 

Pe3yararn Henocpennor onpebHsalba npocropimx crpywrypa 6opos0nomma neno ce 
cnamy C H3HeTI4M dmpmynama B 2H6  H B4Hi6.  Orpywrypa  B6H11  rpe6a na je mmeapHa (BH 3  + 
1381-16  + BI-13), a 3a 13 51-1„ B6H10 H B„Hi4  reopHja npensHba morytmocr na nocroje HeKOJIKKO 
Hsomeprnix mseasnnix erprerypa• 

Hocrojawe Ho/Imam:1= sesa, THIIHMHHX 3a crpysTypy Haillp.MHBHX 6opaHa (Ca CHM-
TplitiHHM pacnopenom csa merHpH je3rpa )je Hecyaumma mubemma norspbeHa nocnermax ro-
mma eKCnepHMeHTaJIHHM nonamima. Huax nornyHo 3anoHosbasajyhe reopncnco rymageme camor 
nopexna rammx se3a join HHje npegnomeHo. CaMHM THM oso =rube je Ao6mno samaH nmun n-
najenaB manaj, jep cy „muhemure, la* nocrojehe reopuje He o6jannbasajy, Haj6OJBH Hyrum 
3a Hayxy Hon Hmxose pa3page Tpe6a npsexcrseHo otremmarn }hem pammhe y cRopHjoj 6ynyh-
H0C114." (A.M. ByTnepos). Moryhe je, na  crsapalbe BOWHHIIII1LX ne3a, y AaHom cnytiajy 6Hsa 
ca riemhem ynyrpaummx enexrporm (rj. enexrpoHa K — lama) 6oposa aroma. 

37) 3a rymanelbe xemucxmx cco6ima 6oposonomuca rnamm je xmibemma na ce 
aroam 6opa y 6opalmMa He noHamajy Rao nornyHo 3aarrHherm (X, § 6, non. 52). 3a npHcalegm-
masarba OBHX 11.110 caum germ:Re 113 °Ronne cpemme moryha cy, yonurre y3eraux, ABS rxpasun 
npHmapHor enemeHrapHor nporreca: rumarbe sonompumx sew ling aur•parmja nporona (X, 
§ 1, non. 57). Y Rome he ce npasgy oso onmrparH, 3aBlICH on oco6mia %lemma Roje ce anHpajy. 
Tam, npH gejcrsy amonnjaRa Ha 6opaHe, peammja ce ;masa no npsom Hammy, jox ce man 
Aejc:my xanoreHsonomma ogrwpasa no )1pyrom. 143Here upercrase nonyurrajy na ce c jerrHH-
c-rseHor rnenHurra cHcremanmyje H uporymal• can marepHjan RojH Ham crojn Ha pacnonomemy 
y nornegy xemHomx peammja rimmuum 3a 6oposonomme. 

§ 2. Anymmmlym. — Haj6nInna aHanornja 6opa 	anyhtHHHjyht — no 
cHojoj pacnpocrpmeHocrx y npHponH crojH Ha qemprom ?decry (nocne 0, H 
Si), npn twiny Ha iseron Aeo nona3H Imo 5,5% on HenoHynHor 6poja aToma y 
3eMHDHHOj KopH. Ilo cHojoj reoxemHcHoj HCTOpHili anymminjym je TeCHO Be3HH 
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420 
	 XI. Tpeha epyfia fiepuoamor cuar4ema 

c xmceommom H camuimjymom. IberoBa mama maca ycpegcp4eHa je y anymo- 
ataxia uma (X, § 4). Kao maDaxpepo paclipocrpatbeH npon3RoA pa- 
cnaAa mp a c T en a, cacrambemix oA oHHx buiHepana, nojambyje ce Muria, 
Am* ce mmHg cacrojax (KojH ogrosapa mintepany xaonHH !dome H3pa-
311TH cliopmynom Al203 . 2Si02  • 2H20. On ,upyrint amHepana anyminmjyma HajBehii 
3Hatiaj Hmajy 60KCHT (M203 X1120) H H pHonHT (A1F3  • 3NaF). 

EnemeiffapHH anyminmjym je nom nyr H3gHojeit 1827 ronime. AaHac ce 
anymmnijym reianruini Ao6mja enexrponimom pacTsopti Al 203  y HCTOUTheHOM KpH-

°awry. Hpoitec ce H380/1.H y criengjaintoj enexrptixwoj Tidal, Ha oxo 1000', npii 
liemy ce Ha auoi H3gBaja miceomm, a Ha 'carom = Teton' anyaniimjym. OBaj ce 
cxymba Ha ;my nehH, °game ce c Hpemeita i1a Hpeme 

AnymHHHjym je , cpe6pHacro6eo, Aocra mpg meran, cum. rem. 2,7; Tones ce 
Ha 660°, a lubytia Ha 2060° . Onnincyje ce "HenHxom pacrernamomhy H Henmcom 
enexrponpoHognAmoinhy, xoja H3HOCH orripiunixe 0,6 enexrporrposonmimocrit 
6axpa. Homo je yjenHo rpm nyra maim OA 6axpa, anymHHHjym noTimbe cBe mule 
Aa ra HcrHcxyje y IIp0H3BOX1IDH enexrpirtnnix npoHomnixa. rnaBHH pa3nor Tome 
jecre HITO je npi3 npecexy K041 Hma Hcry enexrponporionAHHocr, T >IC H H 

anymHHHjymomix nporionmixa Asa nyra maiba on 6axapintic. 
3Hamo je "whit npHmeHa anyminnijyata y o6ninty pawl -  oc Anypa xoje ce on 

nHxyjy nalcohodu ynopeno ca H3BpCHIIM mexaHHinmm oco6uHama. HapOtIHTO je 
BEDIMH T3B. gypany mHHHjym (irpH6nititcHor cacra3a 94% Al, 4% Cu, 
H no 0,5% Mg, Mn, Fe. Si). ,llypanymminjyht je yrnain 3M Ilelbelf 36or Tora 
IIITO cy H3pabeHinte OA Hera nom je,IIII3K0j 411114HH TpH nyra nainne on ueniunmx. 
He rosopehH o B33,337X0ILTIOBH0j HWAYCTpHiEl 3a xojy je naxoha marepHjana Ha-
pouirro Hamm, cmaibmaibe Toiume merammx xoucrpyianija Hma orpomax 3Hatiaj 
3a 1113 o6nacrH Toanixe. To ce Hapouirro moixe pa3ymeri3, axo ce Timex norceTH 
na, HanpHmep, icon Hanymemix repermix Harma, oxo rpeh.HHa genoxynHe 
itonie nona3H Ha marepHjan on Kora je Harpatex c a M HaroH, icon nyriniznaix 
HaroHa H AO 95%. Oneminito je ;la 611 max H AensAurctsa 3ameHa =lemma nypany-
minntjymom nana orpomax TexmixixoeicoHomcxx etliewr. Y He3H c THM a Tam* 
C O63HpOM Ha npaxripixo HencitpnHe pe3epHe anymHmthrma y npHponii, C npaHom 
ra Ha3HBajy „meranom 6ynyhHocrit". MoryhHocr unipe 3amme rnamor men.= 
caspemeHe reximice rHoix4a, orpamitieHa je yEIMEIHOM peJIaTHBHO BHCOKOM 

lIeHOM anyhunmjyma. 3-7  

AlXoa %  o6Htmoj reatneparypn, c jonom 	3arpeHaiby. 
99 .99 % AI Ha Bono BHCOKIIM remneparypama anymiumjym ce 

Bperte 	
nocpenHo jeninni raxote c a3OTOM H yrubetnixom. Ha- 

c BOAOHIIKOM He pearyje. 
Cn. 234 — YTHgai apHmeca 	Hpema BOAR anymHHHjym je npaxrHuTio nornyHo 
Ha 6p3HHy pacrHapama anyM- nocrojaH. jam) pa36naixeHa, a'rax0e H KomieurposaHa 

HaHjyma y COHOi HliCeJIHRH HNO3 14 H2 SO4  mop° He genyly Ha anyminutjym, ;Kix 
ce y cpenibilm HointeirrpaitHjaata DB= Faicenima nocre- 

neHo pacrHapa. IIpema CH 3COOH H 113PO4  anymminiym je nocrojaH. LIHCr 
meran nocrojaH , je raxoe npema coHoj micenium, nox ce 06}1111111 Teximmxii 
y iboj pacruapa (cn. 234). Anymiumjym ce naxo pacritapa y jaxiim anicannjama 

Ha Ha3nyxy ce anymHuHjym °Amax npexpitje 
caCBHM TaHICOM, aiIH BPJIO AlBpCTOM OHHOM =CHM, 
lc* tryita meran on Aame oxcimaitHje. 36or Tom no-
Hpnunte npenmera icon anymHHHjyma Hemajy cjajaH 
Bell mime Tama' H3rnen. HpH 3arpeHaiby raHaHo 
cnpainex anymHHHjym exeprwmo caroperta Ha Ha3- 
nyxy. Ha cmitutH Hatmx oniirpasa ce H peitiamja ca 
cyMnopoM. C xnopom H 6poMoM jenmm ce Bell Ha 
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§ 2. AAyAltailljyAt 

 

  

(NaOH, KOH). ,aocra eHeprwmo HarpH3a Al 11 pacmop NH4OH. Y HarIOHCKOM 

inoy Al crojH H3Aieby Mg H Zn. Y cinim nocrojaiiHm jegmbeH.Hma je ulpo-
sanenuicm. - 10 

CjegaibaBame anymEHHjyma c HHceoHHHom geinaBa ce c Beninaim 
H3gBaja1em TonnoTe, Koje je 3Hamo Belie Ho IHTO je TO cariaj Hog mHonix gpyrtix 
merana. 36or Tora npH 3arpesaiby cmeine flexor oHcHga merana anyhumidymom 
y npaxy,. Hacraje 6ypHa peammja Hoja Box' HagBajamy cno6ogaor merana 113 
yaeTor oxagia. Tams Ha'IHH pegygimje nomohy Al (T3B. anymHHoTep-
m H j a) gocTa ce gecro ynorpe6maBa 3a H3gBajaibe Helm enemeHaTa (Cr, Mn, 
V H y cno6ogHom cramy. 11  

AnymimoTepmkija ce 'gem.° yriorpe6maBa 3a 3aBapkiBube nojeginurx McTan-
HHX  Hanplimep Hog Tpamsajcxxx unma. Cmeina Hoja ce ynoTpe6maBa 3a 
Taima 3aBapimana („TepmHT") cacTojH ce 0611‘1110 113 TanaHor anymimmjymoBor 
npaxa H ttepo.tepHoHcHga (Fe 304). OHa ce nanH nomohy ynamaxia cmeine Al 
H Ba02 . F.naBHa pealaiHja Hge npema jegHatnnin 

8A1 + 3Fe304  = 4Al203  + 9Fe +.795 local 

npti tiemy ce nocrium Temneparypa og oxo 3500°. OcHm 3a 3aBapHBalbe, Tema ce 
ynoTpe6maBa H 3a nperaname lieHiromx crpyroTima (ornagaxa meranoripepabH-
swim HHgycTpHje). 

OKCIth anymHHHjyma je 6ena, y BogH HepacmopmHBa maca lc* ce BeoMa 
TeinHo TO1111. IlpHpogini Al203  (mimepan Ho p y H g), a H Beurragim go6HjeH 
H 3aTI4M jam wapeH, ognxicyje ce BpJI0 BeJIIIKOM TBp,I10110M H Hepacmopmamoinhy 
y Hticenimama. AnymHHHjym-oHcHg (T3B. r n H H H u a) mowe ce npeBecrn y pa-
cmop Tonmemem ca anaHanHjama rum K2 8207 • 12-14 

36or HepaCTB0pJbHBOCTH Al203  y B0):1;11 0,11r0BapaiyhH xuapoiccua [Al(OH)3] 
mowe ce g0614TH canto nocpeginim nyTeM (nona3ehm OJT calm). To je BOJIyMI4H03aH, 
naxAbacr Tanor 6ene 6oje, npaKTHImo HepacrBopmHB y 130All y  aJII3 KojH ce max° 
pacrBapa y imcenimama 14 jalmM anHannjama. AnymHHHjymxwipoHcHg Hma, npema. 
Tome, a M (1) o T e p a H HapaitTep. flpH TOM cy Ham 6a3He Tam lalpOtIHTO KB-
cene oco6HHe meroBe gocra cna6e. Y Bluing NH4OH iuzymminfjymximpomul ce He 
pacrBapa. 15  

XtejcrBom jaimx anHantija Ha Al(OH) 3  go6Hjajy ce of roBapajyhH aAyAmairiu, 
HanpHmep, no cxeMH: 

Al(OH)3  + KOH = KA1O2  + 2H20 

AnyMHHaTH HajaKTHBHHjHX jel:IHOBaJICHTHHX merana pacmapajy ce gam y BOW, 
aim 36or jam xmiponime H,HXOBH cy pacrBopH nocrojaini camo y nplicycrBy 
gonon,Hor BHunca anHanHja. Anymmiam cna6mjnx 6a3a xllgponn3oBaHH cy y pa-
cTBopy npawmtmo noTnyHo H 3aTO ce mory go6HTH canto cyBHm nyTeM (crarnmem 
Al203  c oxcHgHma ogroBapajyhmi merana). Behma ce y BOAH He pacmapa.16-23  

C HHcenimama Al(OH)3  naHo rpagH COAU Koje y pacmopy cagpme 6e36ojHe 
jone Al- •. COJIH Behime jamix micenima naHo ce pacrBapajy y BogH, mill cy y 
)OCTlm 3HaTHOM creneHy xxgponH3osaHe H 360r Tom 11,11/10BH pacTsopm noKa3yjy 
KHCeny peaxiiHjy. Join jatie cy nuiponH3oBaHe pacrsopname COJIH Al"• H cna-
6Hx HHcenigia. MHore og H,HX (Al2S3) y pacrBopy cy npaHratmo noTnyHo =Apo- 
JI1130BaHe . 

Y HIny anymimHjymomix XaJIOrellHA a, A1F3  Beoma ce pawancyje 
no oco6HHama og cBojHx aHanorHja. Ao6HBeH cymm nyrem (BanpHmep mapemem 
Al203  y napH HF), anymimiljymcluiyopwi je 6e36ojaH, Hplicranari np.sx KOju ce 

To= Tel( Ha 1040° . Y Box,' ce npaicrwmo He pacisapa. 
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422 	 XI. Tpeha zpyfia slepuoamoz maim; 

AzymmuljymoHa jemiseaa c mopom, 6pomom H jo)oM 6e36oj1a cy H naHo 
Torubma. To cy Hp.no awnitHe maTepHje H Ham ce pacrHapajy He canto y nom Bell 
H y mHormm opraHomm pacrsapaqHma. Bona gejcri3yje Ha 6e3sogne xanorenuge 
ca 3HaTHHM ocno6abamem TOILTIOTe Y pacTHopy cy CBH OHH jam 31411,p0J11430BaHH. 
110111TO Cy goals Hcnapadum sell nog o6Ht1HHm ycnosxma, AlC13, AlBr8, H 
nyme ce Ha snammom Ha3pyxy (ycneg xygpcum3e). 

C xanoreHHg,Hma, HH3a jegHosaneumnx merana xanoreffinut anymmmlyma 
nano rpage nohumencHa jegmbema num, yrnasnom, M 3 [A1F6] H M[AIX4] 
(X = CI, Br Ham D. CHnoHocr Ica 8111111HOIIHM peannHjama yonnrre je seoma 113- 
pa mom Rog nomeHymx xanoremiga, a Hapolurro Rog AiC18 . Ynpaso je mot y 
se3H 14 merosa HajsaHunija Toanlinca npumena Rao naTanwaropa not npe-
paHH Haitere H 'cog pa3HHx opraHcxxx cHaTe3a. 24-28  

AnymHHHjym c y n 4) a T je 6e36ojaH H nano ce pacmapa y Rom. 1✓ 3 pa-
crsopa ce H3gsaja o6Htnio y BHpy npncranoxngpirra Al 2(SO4)4  • 181120. Ca cyn-
4)amma ulna jeg,Hosaneirrimx merana anymintHjymcymbaT nano rpagH 6e36ojHe 
nomnnencHe CORI! THna M[Al(SO4)2] • 12H20. IlcrmyHo nocrojaHe y lisperom 
craw, ose cones (T3B . cifita2ce) y pacTsopy ce npaHTlitmo 110T1WHO X4cotuipajy 
Ha nojenHHe joHe 143 KO j1101 Cy cacraimeHe. llopen anymnHfijymoHe no3HaTe cy H 
mince Apyrwc Tposanesnmx'merana (E = Cr, Fe, V H np.). Kao jegmosaneffmn 
RaTjoHH (M) y cacras mory ytai K+, Na+, NH 4+ H Hem gpyrll  2 9-30 

Og °crania anyhnnijymosnx . jegmema Tpe6a nomeHyTH mews a r  e T a T 
[A1(C1-13C00)3], no* ce ynoTpe6maBa npH 6ojemy Ticamma (Rao motHino) H 
y mennnHHH (o6nore H HomnpecH). Om co je no3HaTa canto y pacrHopy, y Home 
je jaw) ximponmottana. 11pH HcnapaHamy Hoge =napalm- TaKobe H jegaH geo 
cHpheme lawennne, a Rao Tanor H3gsaja ce 6a3HH aneraT. Anyminufjym-H H T p a T 
nano ce pacmapa y sogH. AnymimHjym-() o c a'T He pacrsapa ce y sogH (HH 
y cHpheTHoj imcenHHH), anH ce pacrsapa y jannm nmenimama H annanHjama. 31 3 1  

gamy= 

1) EnemTpHmma neh 3a TonmeH,e anymmajyma, cacemaTcmH npuma3ana Ha CA. 235 cacTojH 
CC 133 rHo3neHor CHH,VICH, gHja cy yHyrpannba 3HHOBH H RHO cHa6geseHH H3OJIHIIHOHHM cnojem 
maTepHjana nocrojaHor Ha imicomm TemnepaTypama, a npemo thera ge6enom mbeHom o6norom 
K, moja "pH eneirrpon33H magi mao HaT0,14a. Kao aHona capme =mum Tubule enem-

'mom A. Ilponec ce npurif Ha TemnepaTypH on °Ho 
1000°, npn HanoHy on OHO 5 V II HHTeH3HTeTy 
cyyje on 60000 AMnepa. Kuceonam, RojH ce H3- 
gsaja, naje ca yrmeHom axone CO H CO 2 . Haps-
ne.rnio, Ha pamyH He3Hamor H3gBajama cpayopa, 
nocTajy H mane xonmume CF 4 . Ycneg caropeHan,a 
aHona, OBe ce mopajy nocreneHo cnyurraTH Hamm. 
BomHH 3HHOHH lIehH 	BeRHKH geo noepunme 
TemaocTH) noxprineHn cy mapcTom KopoM enemTpo-
inns mojH cnpemaHajy HarpHsaibe on crpane THCOBH 
KOhl ce panaijajy Ha 2,110,1H H LuTHre pacTonHHy on 
xnabeiba. 3a pee papa y neh ce y6anyje c ape-
mem Ha Hpeme Al 20, (Tamoe mano mpaonnTa), • a 
Hcroarbex meTan ce ygazyje. 

,Lo6njaa.e anymEHHjyma 3axTena HenHicy no- 
Ca. 235 — EnearpHnua neh 	Tponnby eHeprnje: cHaxa Tom meTana narpoum 

3a no6Hjathe anymHHHjyma 	oxo 20000 Keia-mac enemrpHmHe eneprHje. Tpro- 
BaRIGI mem', canpaai o6HmHo 98-99% EUIyMHHH-

jyma. 3ajenHo c npyriim npumecama (yrnaHHom Si a Fe) y Hsemy ce o6Htnio Hana3e 
Tparomx rannjyma. 

2) Ramo je npexannhaBaH«e anyhunnijyma on npameca BeoMa 3aMeTHO, HeonxonHo je na 
nona3He clipomme 3a }Lerma) no6HjaHse‘  6yny Hama mucTe. KpHonar ce o6Hmao cnpaima CHH-
TeTIPIKHM pacTBapaH,eM Al(OH)3 H cckge y cluryopomonommuoj KHCCHHHH. IlpHp0ABH 6oxcaTa 
ca 40-60% Al202  a miroM npHmeca (Si02, -Fe202, mpg.) nogypranajy ce Timmons° 
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2. AloutumujyAs 

xemucxoj upeparm C WHAM ga  ce H3 HAIX H3ABOjH gOBOMHO VIICT anydnumjymcmcng (ea canpisa-
jem He BHWC oH 0,2% Si02  ra 0,04% Fe203). MeToge npepage cy npnmatmo commie H 3asHce 
jaxo og cacrasa nonasHor &mans. 

3) Ilopen o6nacrii rtpHmeHe Nape/rex= y rnasHom Texery, anymiumjym Hana3H umporcy 
nparrnmay npnmeny 3a impany nomaher nocyba, npesnatteme ,ripyrinc merana (y capxy arnunrre 
on xoposHje), 3a 03pany cnommix o6nora eneKTpwmax xa6noBa (Hamecro onoBa) am. EMcorca 
npoBonmHBocr TormoTe (TpH nyra 6o1be og rsomba) mum anyduumjym imy3eTHo norogairm sa 
H3rpainby paamiturnm ypel)aja 3a pa3meHy Ton.noTe. Ha 100-150°  anyduemjym je Tommo rum-
crimaH na ce mune Hasyhm y (*untie Talbe on 0,01 MM. OnroBapajyhe (tom* y semucom o6Hrly 
ce npHmen•yjy an H3parry enexTpwramt KOHAeH3aTOpa B 3asnjame HeIODC npoH3Borga. T-IMICTa 
nospunma anyrdmmjyma pecimercryje ono 90% cBeTnocnd Koja name Ha tby (He camo surinamor 
Beh H imclipaupseuor H yinparby6Hqacror germ cneicrpa). HaHomemem anyrdHHHjyma Ha craws, 
(npcxamem y saxyymy) npema Tome, mory 6trrH no6Hserca sHcorcormarncreTHa ornegana, so* 
BeoMa pasHomepHo on6Hjajy 3parce panmix ransom rrprama. TanaHH npax anymmudyma ma' 
sa cnpawbame cpe6pHaere 6oje seoma nocrojaHe ripe= nejcrny armootepHnEja. Ilemmeme 
H3pahemma on anymmmjyma (Hoene mexammcor minnherfict nospiumm) BpWH ce o6wmo nomohy 
nerype 60% Sn + 40% Zn rum 60% Zn + 40% Cd. 

4) 3armdumnia npHmerca anymiumjyma cacroin ce y therosom HacopHinheiby 3a yerdepa-
Barbe HaH3meimmie cTpyje. YcmepHBati ce cacTojn H3 anymincyjymose H OBOHHe (HMI rsomeHe) 
enercrpone, ymotreHe y pacrsop 6opaxca. OBaj cHcrem nponyuna crpyjy camo y jeuioM npamor 

anymmmjym je npwrom RaToga —HH3gpacasa HanoH on 40 V. Arco Tpe6a yc.mepHTH crpYiY 
smiler Hamma, cmga ce yxn,yxm uercommo anymiumjymormx ycmepaga jerma 3a npyrom. 

5) BaHma o6nacr npnmene Al je H T3B. anHTHpo s a H, e— 3acHhaBame norqumme 
H3paga on gent= ium ninga merammm anymmmjymom, rm 6H HM ce gam crrnopHocr npema yTH-
gajy 3arpeimba H Aa 6H ce 3a11.1THTHBH oA rcopo3Hje. OHO ce H3BOAH 061V1H0 3arpeamem Ha 
1000°  y cmeum xoja ce cacroni Ha anymmmjyma y npaxy (49%), anymmiHjymomma (49%)14 aMOHH-
iYMXBOPHAa (2%). AnHTHposami npenment mory ce 3arpesaTH rto 1000 °  6e3 onacHocm 014' 
oxcHnarikij e 

6) Ilopen nypanyminmjyma y Teximus ce ynOTpe6JbaBa H HH3 zipyriax nerypa Ha 6a3H 
Al. On mix BpenH nomerryTH c H nymHH (10-14% Si, 0,1% Na), RojH ce npiuderbyje 3a 
n3pa)y paamix mainmicrunc genosa. 

7) CHeTCHa npoH3Bormsa anymmmjyma H3HOCHBa je 1885 rog. csera 13 TOM, 1900 ro.a. 
— 7000 Trma, 1935 roA. — 260000 Torn, 1938 ron. — 580000 ToHa H 1941. iron. — 1200000 T. 

8) Oxonwa npennana, rcoja ce cTBapa no noBpumna anymiumjyma, no yTHgajem aT/40- 
4ePHRHja HMa o6mmo ge6rhimy pega sem/mum 0,00001 MM. ORcHnire npesnarce no6HBeHe 
seurramm 3HaTH0 cy ge6me. ,L(o6pa 3aMTHTHa npesnaxa mome ce no6HTH, Hanprimep, noTana-
mem anymHHHjyma y pacTriop KojH eagpscH 20% Na 2SO4  H 10% HNO3. 

9) Jlaxoha pacrsaparba Al y Warm anmumjama ycnonybeHa je yx.namamem 3ainTirrHe ox-
cHgHe npeBnaxe no cxemn: Al203  + 20H' = 2A102 ' + H20. Kano y Hanoncxom pegy Al crojn 
3Hanio mune neBo on Bogomma, oromasame =mere nospunme merana %wax je npahos3 peax-
Imams no cxemama: 

2A1 61-1• (H3 Bone) = 2A1•• 	3H2  H 2A1••• + 80H' = 2A102'+41-120 

PaBHoTexca npBe pearamje nomepa ce as cse Bpeme ynecHo y RopHcr gpyre. AHanorHo Hne npo-
gee pacrBapama y amcanHjama H npyrim aKTHBHHX meTana amcboTesHor xaparcrepa — Sn,Zn 

10) CTsapame jerimbema jeanoeaneutrmoz anyMmuHjyMa no onurroj 
cxemH A1X3  + 2AI 3A1X ormrpasa ce H3Han 1000° , mehymm, xnabeibe 
cHcrema swirl parrrdnarby Ha Honame npoinsone. Kano cy xanoremum AIX 
Henapn.HaujH og C.aMOr anymHHHjyfria, ripH nporryiumby napa A1X3 H3HaA 
pacronmenor anymmmjyma, oBaj ce Be3yje a 3aTHM oneT H3nrryje, iffro 
mome ;la Rol:34cm an meroso ripemmihasame. AHanorHo xanoremumma 
AIX Taxohe nocroje H Al2S H AI2Se, nocrojaHH camo y cralby nape. no-
croje maim, Taxohe, na je moryhe go6HTH A10 (peammjom Al 203  ca 6opom 
y Baxyymy Ha 1300°) H A1S. 

11) J1a6opaToplicxo no6Hjarbe cno6o3;HHx enemeHaTa nomcihy a 3I y-
mHHoTepmHje spurn ce °arum y mamonmm cynomma }milt ce 
meTuy Ha cnoj necxa (cn. 236). Y cyg ce cram cmema TaHaHo cripameHor 
meTarmor anyduumjyma H onrosapajyher oucH,cia (A), a Hag H2OM yriansatt 
Al Na202  (E), icojEr ce mome 3ananHTH nomohy Tpaxe meTanHor marHe-
3Hjyma YgeHyTe y Ir,. Haj3ag ce can nocne cnpainemm CaF 2  (B),- Rojm ce 
y Toxy npogeca Hum' H Harpa,3,H cnoj RojH H3orryje peammoicy cmemy 
0J CTIOJHBer npocropa. 

12) TonnoTa crEiapaiba Al203  H3 enemeHaTa H3HOCH 399 locan/Ad' 	Caropesamem any- 
mmmjymoBor npaxa y crpyjH racceomina Idome Ra cc no6Hje unameH TedurepaType H3HaA 3000° . 

C.a. 236 — Cxema 
anymmoTepmuje 

423 
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424 	 XI. Tpeha rpyiia iiepuoNoz CUCITieMa 

• qua anyMEHHjyMOHCHA (T.T. 2050° , T. H.11. 29800) Harman nenocpenHy npHmeny y npo-
H3BOHHA 3 y 6 H H X Ii eMeH T a. TWO ce npax jenHe we're 13HCOKOKBUHTeT1LOT ay6Hor 

emeura no6Fija atinamem namzuno cnpambene mine on: 28,4% Al203  20,9% SiO„ 19,7% 
Na2SiF4, 19,0% CaSiF 6, 3,9% CaCO3, 4,1%. Hspo„ 4,0% H3As0,, Ha 700-800°, a 311THM 
Hainiamnim curpep(;m. Kao Texmocr 3a 3ameimpape osmator Remains proTpe6maria ce parimex-
Tp0BaHH pacTsop A1(H2PO4)3 . 

13) 1-1 p H ponx H K o p Y H A 3anprbaH °Raw* .  nioncta, 36or csoje npno Beaune 
Tspnohe o6BVxo ce ynorpe6masa 3a pay ourrpaximix Tamura, 6pyceBa 11TA. Y TaHitHO cnpa-
mexom cramy nog na3HBOM m Mxpyna capful 33 K3pany inhurpra-xamje rt 3a Inunheme 
MelnITHILX nospnnma. Y osy cspxy tiecro ce ynoTpe6masa anymminjymcncchin, j:ro6mtex crana-
mem 6oxarra (TeXHIIIIHH Kamm — a .n y H Jr). 

14) lipospram xpricra.'m xopynna, o6ojemi pa3mtm 6ojaMa ycnen ne31111THHX nprimeca 
'"Pyrior maTepxja, mina3e ce y •rprosinni xao Apar° xamepe: gpsemh p 'y 6 hi H (6oja on Tparosa 
xpommix jerimbema), imam c a cl" H p (Tparosx Ti H Fe) HTA. Join go  penanumo ihenamio 
60JbH py6mix 6ium cy mime wpm" on gxjamaana. Xtallac ce Apar° xamewe Ha 6a3K anymx-
M4jymompia (py6inni, cacimpir rim) no6irja BeIIITMHM nyTem Tona.emem H HIIHH3,1WHM spit-
cTamicalbem Al203  y npucyc-my onronapajyhmc npmmeca. Ha °raj 'lawn no6rijeno Apar° Ha-
meibe no csojam oco6kmama "lax je H 6on,e og npBpo)Hor. 

15) Koncrairra micenmicxe micomijaimje anymmuijymminpoiccrina (Kao jemio6a3ne 
raicemilie) H3HOCH camo 4 • 10-13, a nyaa xoncrawra 6a3He micomijaimje (icao Tpomiceae 6a3e) 
— 1 • 10-33 . Tanoweibe anyhtmixjyhuctinpoxcnna nptimmom Heyrptuoicalba micenor pacTsopa 
notimbe icon pH = 4,5. KapaKTep Tanora 6HTHO 3amicH oA ycnosa no KojnMa ce no6xja. ripo-
11.3B0,11 Tanowepa amomtjamm Haxnagno 113 micemix pacrsopa amopcbaii je H canplat 
macro sone, ;los TanoweH npH 3arpesa1by (Kam nOcne gocTa xryror cra j alba y T elm Dern), 
11P1161111WHO onrosapa cacrasy Al 203  • H2O H npit ncmtrinharby pein•exciaim 3panHma noKa3yje 
HpHCT3J1Hy cipywrypy• 

MitspoxpticTampicxy crppaypy HMajy Taxo4e H TaJ10311 c.acraxa A1(OH)3, man:mix 113 

anHan1111X pacrsopa (HanpHMep 3aciihasapem ca CO 2). Hort BpJ10 cnopom H3nBaialby /13 an101J1- 
MIX pacrsopa nojerimm 'Tarrant' A1(OH) 3  gm-rimy 'cancan Tansy 'heinously na ce mory pa-
3ahmosam nog mincpocxonom. KpacTamie mogplancamije anymnimjymiampoxcima y ofinincy 
huncepana gHacnopa 1f 6em T a (Al 203  • H20), H XHAPapTHJIHT3 ALA • 

3H20 time ocaosy npliponmix, 6oxcirra. 
16) Bonemi pacrnopH anymunaTa canpme seposamo jam [A1(0i)41', [A1(OH),,1" 

[A1(OH) 6]"'. H3rnena ga Cy no ticrom TOM Tarry carpatemi H Beim anyhumaTa no6lijemh 113 
pacrsopa, non ce ripti cranapy °mina crsapajy 6e3somie 09M4 xoje cy no cacTaxy nepasaTx 
HA102 . TaxmH cy, Kanpiptep morn splipomm anyminiam. 

17) Hecpa3memo same xo npocTit anyhumaTK, y npriponx cy pacnpocTpapeini ppm 
any moc H n H K a T H, on xojicx je cacraspena °amnia Mara 3ehtzmie xope. Onsapape 
anymoctunixaTa y spemexy crsprobasapa 3empinie xope spumno ce ca ancoprnufjom TonnoTe. 
Y semi c THM, 1bHXOBO pacnagmbe je er3oTepman npouec. Hanprimep, pacnaname rpamna npa-
hello je ocno6a1 a1bem 120 !man 33 C1331CH Hanorpam mmiepana. 

raamm cmcp xemicice crpaile nponeca pacnanapa crop cacToja ce y viansajaPy CHJIHnn-
jymose H anymoclimintijymose mice-Tome non gejemom ymege IcHcen HHe. KapaxTep rnammx 
npomaoga pacnagama — Si0 2  H mamma — spa° jt paanatmT. 110K Si02  npeTcrauma a a j-
npocTaje jegmbeme cmullmjyatoso, Rorie ce IcaoAux, 36or cnomeKocrst camas'', mopa na 
cmaTpa ripe xao H ihTepmen H j a p H a npormson. AJIH, y rJiaBHO j CB0j0j mum OH je npaK-
TW1HO x p a j m H npoinson pacnanapa anymoctunixaTa. To je ycaospeiso nocTojaHomhy 
xaomnia npeMa Bona, Kaartyxy, CO 2  H 3arpeamby. Taxo H110n1111 notnnbe na °Tripura Bony 
Tex H3Han 400° . 

UpH mem Tom Heim geo npmpognor Hamm= aria je nognomaa namem pacnagamy. OBO • 
ce, metynim, swim camo non gejcisom Home maTepaje, H rmema Tome,*npeTcrasma 6 H o x e-
M H C K H imogec. Kao peaynTaT oaor xemnama cmmugjyat 113 icaomma ripenamt y Si0 2 • xH2O, 
a anyhonmjym — y xmtpoicciin HIM cl'occpaT. 

18) tiacT xaomm je 6ena Maca, cmitina 3eMJbH, mexana non nperxma. 061rinie time cy 
mexampuca me= mionmui c nemom, xpetubaxom, °mamma rsomba Lug., a H ca gernmama 
crexa xoje ce join Racy noTnpio pacnane (cbenncnaT, salami x T.cn.). Faime c BeimicaM uponex-
Tom neaca 3osy ce gem" If "lox agam a, a c 	canpacajem CaCO3  MgCO3) — JI a- 
nopn H M a. Soja OBHK mina je spa° pamiospcna. Hajtienitte ce cpehe mpxa .(ort mania Fe 
113111 CHBa (on nratmeca opraaclufx maTepitja). Hem 'vete, mirreminmo o6ojene °mamma Fe 

Mn, ynoTpe6maKajy ce xao miniepanHe 6oje (non Temingxxm na.smnima, oxep, ym6pa, (*elm 
urn.). ramie cy CTIUMH carrojax 3emze H =rem) o6pa3yjy mime cnojese orpohutor npocTpancrsa. 

19) xlecrime 'manna cy 6eczmajno sage H Kmajy nnacTanqy crprcTypy, 3axsa-
Pyjyhit qemy ce mory 'Tao npricish Acompamam jegaa c gpyrom. To naje rmumma Kajsaxamjy 
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§ 2. Aftymuttujpc 	 425  

oco6Hily — 11.11210By Henpomoq 11 B o C T. C THM crojH y TecHoj Beall H npyra ppm Haman 
oc06HHa rJmma, 11.11X0Ba n RaCT 11 MHOC T, Tj. CTIOCO6HOCT RaK0 rrpHmajy, a sanim H 
Hajy Tin HM 061111H. Beings.' 3Halaj 3a nnaeniquocr mum Hma lunbeHilua ga  je nospunnut qe-
ermia xaonHHa isiupoctomma. 3aiosamyjyht4 Tome, nojejuum arperaTH mecrinia, 3aMememl c 
Honom, oxpyagjy ce xispcTo aTC0p6013aHHM HoneHlim OMOTalleM, onalunaHajyhH Ha Taj 111111111 

ximaibe TaxEsix arperaTa jenHor oico gpyror. Ha raicomoj aTcopingioHoj aKTHBHOCI'H Heiani 
mum 3acHosaila je mucosa Teianilima ynoTpe6a 3a o6e36ojaBame passim yJba. Hexe ramie cy 
Taxobe maranzniqxm BeoMa axTiume. 

20) IlpH nouspy c BO OM arperaTH mem= xaoinnia Haeneicrpinny ce HeraTHHHo. 
Hobe M a n H x monHqHHa agmanHja H3a3visa jaxo nosehaibe Ha6oja Ha pawn nonyncid siTcopn-
nHje jolia OH'. Ycneg y3ajamnor on6HjaHA tiecriuia y ynyTpaunbocril arperaTa, OBH ce pacna-
najy Ha onriojene meerHue, on xojiix ce criaxa oxpyncyje concrBeHnM soneinim omoTatiem. 
CC oBaj npouec Bp= C Hal011tAHHM He3nHaibem Hone, TRIMS ce y npkicycTay man= HORWIHHa 

anmainija npiimeTHo „cynni". Ilourro ce, c pyre cTpaHe, ibeHe mecrinie jaKo on6Hjajy jegaa on 
npyre, Talon rinima ry6H nnacriviHocr H mome ce 31 H T H y xanyne, urro je y Hexiim cnriaje-
ram spa° Basal°. Penammo mana nnacmitinoer mHornx npHponinix mum (Hanpmmep, camor 
xaoinnia) noTHqe yuparto on npiwyerrta maims xoniminia anxamija. Y Taximim cariajeinima nna-
crwinoer ce mowe maTxan mnoro nosehaTH nogaratmem =um Mall= HORHYHHa msmaime cna6e 
xiicenme xoja Tpe6a n 	w a Heyarmule cysHunie anxanHje. ,gonaHaibe penaTHHHo enHxHs 
xontiminia anicankija H3a314Ba, o6panio, pa3enexTpHcaHaibe nojegiumx %lemma H arperaTa Rao-
nHHa H 1bHXOBO cnajame y join xpyinnije arperaTe. llourro je 3a crHapaibe HogeHmic omcnatia 
xpyrumx arperaTa noTpe6Ho Amor° maibe Hone Ho y cariajy maims (a THm mune — noje) innix 
meertnia), TO mum noeraje upH Tom npHmeTHo Ht H 11 a. ,110,11aTaH A0B0JbHe xonimmie anxamija 
nonyurra, npeMa Tome, na ce npri samecimaiby ramie ynoTpe6H 3HaTHo maiba mosuitunia Hoge, 
urro je noHexan, on He.mmor 3Hatiaja. 

21) Timm je mai Ha cliposma x epam H 	e HvgyerpHje. Taxo3naHa rpy6a !cepa - 
mum o6yxBaTa H3pany upenosa, pa3Hor Barpocranaor (inamoT HTn.) H npema HHCe.11HHaMa 
oTnopHor (minnucep HTn.) maTepHjana H npenmera og mime, rinnieHe cygoBe (r pHmapmj a), 
maiberie, rum:mime HTn. cI3HHa Repamma o6yxBaTa npori3Hogiby nopnynaHa, cliajaHca H npen-
meTe HapabeHe on wax. C TeicHonouncor rnenHurra, rime ce gene Ha macHe H nocHe". rIpHe 
caripace penaTHHHo MHOTO xaoinma (H mano npoMeca). OHe ce o6mnio oninucyjy Heinixom 11.11a-

cnommuhy B Bemucom oTnopHouthy ripema BaTpx.Apyre, Hanperma, canpate mHoro upHmeea. 
OHe cy no nparquiy 3HaTHo maibe nnaermine H amine Torubmie. 

Paqpia ce na je riuma oTnopHa Ha HaTpH axo ce TO1111 H3Han 1650° . CHHTeposaibe mule 
notimbe Ha TenuiepaTypH 3Hamo Hmicoj on maw Tatum TO11.1beH.a (3a tnter Ka0111111 — Ha 1400° , 
a 3a o6Htine mime — Ha 3HaTH0 Hipmrim TeMnepaTypaMa). Kao pe3y.irraT noTnyHor ciurreportatba 
nuniacre mace no6Hja ce HeinTaximi xameH Demme tnapcnixe, T3B. lc n H H x e p. 

HomeHyTH III amoT je HajpacnpocrpaibeinijH HaTpocrainui maTeprijan. IllamoTHe onexe 
cnyme 3a 3HAame inigyerpHouni nehH, 3a o6naraibe napimx xernosa urn. Y cacras inamoTHe 
mace yna3H o6H‘tHo 50-65% Si0 1, 45-30% A1103  2% CaO, 1,5% MgO s 1,5% Fe203 . 

22) liponec xepammixe 11p0H3130AEbe cacTojH ce o6HqHo an cneneher 11113a nojegmuix 
onepagHja: 1) npelnunhasakbe ramie (He yHex), 2) npHnpeMame nona3He cmeine on mime, ne-
cxa, clienncnaTa HT3t. H them 3amecHrialbe c 14031011, 3) cpopmHpaibe no6HjeHor Terra, 3) cpumbe 
113pa,tte, 5) nemeibe H 6) noxpimaibe rna3ypom (He ysex). "qautheibe ramie on npHmeca spurn 
ce camo y cnriajersima liana je noTpe6Ha Heinixa tweroka nona3Hor maTepHjana (HanpoMep, 
irpH 113NAH nopuenalla). To ce 03Ho3gH oarriio Hcruipaibem ciipme raHHe BogoM: Tome vecTinie 
necma HTn. 6p3o nangiY Ha AHO, a xa0JIMICHa cycneo3aja ce npeHoug y Titnommixe, rge ce xao-
nini TaROXCH. Cacrao nona3Hor maTepHjana mHoro Hapnpa 3ar0cHo on 'were Hapage. Tamo ce 
maca 3a upenorie cacrojH o6Htnio 113 chime HeownitieHe Home ramie H Henince minimum imam-
gor necma, nom ce nopuenaHcxa maca HRH cbajaHc cacrojH H3 canine xaomina, xsapus H 

Mara 11T3t. (Popmxpaibe ce 143B0All mexammaim nyTem HRH prim Ha rplitlapCKHM CTOR013HMa. 

Cyineibe yo6iniqemix npenmeTa 113130310 ce HnH upocTo Ha Haanyxy OJnr y cnewijiunnea mum-
nama. TemnepaTypa neneiba 3aBHCHO OA Hpere npenmeTa HapHpa Hameby 800 H 1400° . 

Kao peaynTaT neqeiba go6Hja ce gaper, 11.1111 nopo3ax riperimeT, Koji ce y cariajy no-
Tpe6e rneboine. Y caerax rna3ype mome 3ta ybe 0H3 pamnix maTepHja: xaoiuni, dienncnaT, 

6opHa xHceninia, °Kamm meTana (Hapeurro Pb H Sn) 11131. liourro ce Ha IletleBN ripen-
meT Haxece cnoj rna3ype, off ce nogriprxe HOHOESHOM =limy Ha 1000-1400'. Tom ce rna-
3YPa Crom H no6Hje ce eraxno, xoje 3anylnaHa nope. 

Ilma& xepamHYnHX nperimera HajexoHosuimmje ce H3BOAH y T3B. TyHelICKHM =Mims 
(cn. 237). Om neh ce cacrojU 133 nyraqxor (50-150 .m), y3aHor mamma ca ypel)ajeM 3a 3arpe-
Hobe y cperobem Awry. Kpo3 may neh npona3e unnie, 110 xojiima ce nonaxo xpehy saronena 
HaroHapeitH npenmenima Ho* Tpe6a na ce nexy (Ha CR. 237 eneria HariecHo)". Ba3nyx noTpe6aH 
sa caropeHarbe ropinsa xpelie ce y cycpeT Harosermaia (Ha cn. 237 3necHa Hanel:to), pacxnabY/Yhu 
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426 	 XI. Tpeha rpyuu tiepuoalto: cuarieesa 

Bell mcnegeHe npegmeTe H 3arpeoajyhm ome Koji' pine y 3omy nemema. 38xmazyjyhm Tome nocTH- 
HCe noTnymo mcmopmmhaBame TOIMOTe. Hopeg CROHOMINHOCTH y chummy yTpounot ropnBa) 
TyHencxe nehH oxlincyjy ce H mpg° BHCOXIIM mannaTreTom, jep ce npomec megabit spit y HAMA itenpexiaio. 

Cm. 237 — Cxema TynencRe nehH 

KePammuca matycrpaja jaws je og iiajcrapitjax y acropajit Foseaaticraa. Ilpen ce asps-
Nm y enuiry join 6000 romaie ape Hanle epe. Tamo je join y gpesiat apemaia rpitaapitja go-BCHHICH myna% pa3MITHa (CR. 238). 

Cn. 238 — Hpoomooniba rimixtapaje y crapom Ennrry (3000 roi. npe itaine.epe) 

23) Oranamem Raonoun ca cogom H cymnopom (aim ca Na8SO4  H yrzem) go6aja ce amnia moniepanua 6oja — ynaipamapun. Y aamicaocra og Ha'nma go6Hjoba, H,eroaa je 6oja pa3int-t11112. HajBehy npaxiwnly npumeny HaBa3H nails H yarpamapan, HOjH cnyaat aa =play yasainix 6oja, 3a 6ojea,e xapriaje HTB. 36or Torii mro OBa 6oja neno Heyrpanante acyry intjaacy, o6a'um ynTparrapkm („xnamino") ynorpe6mana ce 3a zinawseibe py6ma, Rana , cxpo6a H.Ap. Iheroa cacras ce mome Hapaawra npu6annum ttopmynom Na4A1 3S4S2012, a 6oja My Bepoxamo norwie on cno6oinior cymnopa H.111 flexor cymnopaor jembeiba, HOHOHHHO nxcneprosaxor y parrony. Hpema namyxy, Bona a canyay ynrpamapint je !Kemp° nocrojaa, gox ra xaceninie (tax H cna6e) paanamy, npa =taw ce amaaja cymnopaonoinac a ciumnajytama miceninia. 
24) Hexe Koacratire xameranina anyoutintjyma 'mere cy y ra6mnin: 

MaTepaja 	  AIF3  A1C13  AlBr, AIJ3  
Cnen. rem 	  3,1 2,4 3,0 4,0 
Twin. crnapatba (70canIrton) 329 167 127 77 
Temneparypa roiubeaa ( °C), 1040 190 98 180 
Temneparypa tobriama ( °C) 1260 180 264 386 

25) Xanparacaa anymmnijyhiclanOy0PHR, .406njea Aejcmom HF aa Al(OH)3  Pa-'craopait je y Bona a norra jaxo xn,apannaosax. IIpa ynapanaiby parrsopa innsaja ce o6xlmo y coning xpacranoxagpara A1F, • 31-40. 
On amixanni nporianoga anyounntjymilinyoponta_aaj6ome cy npoyveHe Roommate coins 

c cltnyopiagnma jegiloaaneamax merana Tana M[A1F 4], 1142 [AlF5] a yrnaaRom M3[AlFe]. C000m rimy npoinaga imnplaiep H npapognit xpoionwr, — Na 3 [A1F 6 ] (T. T. 1011°). Ogroaapajylia cno- 
6oknia xexcadonyopoanyounntjymona xacenana tonsojelia je y o6nmy xpricranomgpara 
H3A1F5  6140 a H3A1F5  • 3H20. Koacraina aenocrojaliocria jam (AlF er', no npn6iniactioj atom jegitaxa je 2 • 10-". 

26) Hpa aarperausy AlC13  cy6mminne H Haerosa Tatum Tonmema moace ga ce onpenii caoto non LlpHTHCHOM. Y man= ce 	anyouuntjymxnopan no6oija o6oRnio aarpesamem mama y cTpyja xnopa tint HC1, !um nax nponpuraibera xnopa H3Ha1 mane Al203  a yriba, aarpejaile Ro 1Witaior yatjalsa. 143 pacraopa Al y coaoj HHCenHHH mom ce iansojam 6e36oant xpoicranoxianpar AIC1 3  6HE0, Rojit ce pacambyje as aaanyity. 3arpeitaibeot osora ogiumatt 
Rona a HC1, a ocraje anyounixjymoRain. 
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Cn. 239 — IIposeHa 
enewrpouposogmmoc-or 
AlCls  ca resureparypom 

§ 2. AnyAtumujya 	 427 

CreneH rcmgponHae A1C13  (yrispex o6wranus marrow/4a) gocorwe y 0,1n pacmopy 
2%. Y cyrurmm, Harnega, He Hpum ce camo mgposursa self 11 cmaparbe rcosurnexcurrar rarcenma 
num H3 [A1C13(OH)3] H 118 [A1C12 (OH)4] . 

Y aTmoobepH amormjaxa 6C3B0A1111 araymmurjystxnopug rpano 6e36ojaH, npannutcr MOM-

imam AICIs  • 6N113, xojH genHmHmo oroje NH3  Tex Ha 180° . MoHoamomrjarcar AICIs  • NH3  
X(ecrammule Ha 400°  mop° 6e3 paanaroba. Oorm amorrarjarca anybunmjysanoprig je y =rig ga 
norm °Rowe asora, PH„ PC15, SOB, H,S,.HCN Hrg., a H mHore opraHme marepHje. Cse Te 
atrium:we npoHaHoge Hogs nano pasnarace. 

27) KapaxrepHerwma oco6ima anysurmjymxgopmgra (am He H rbercanix ananorHja) jecre 
cHenrulrarnam TOK npomeHe enewrponporaogrbrrasocrn ca remneparypom. Kao urro. ce slum 113 cn. 
239,. ca 11pH6nrmanarbem ranm romerba, enewrporrposogrbusocr 6pao pacre, ripm Hpensay 
A1C13 113 nsperor y TV1H0 CTalbe naga cx0po go 0, 11.3aTHM 110110110 

Homtbe gra pacre. IIpm xpricramaawrjH pacrombeHor A1C1 3  gorata 
Ce Heyo6HnajeHo Harno cstarberbe aanpemume (cicopo Ha norm) H 

Aocra 3HaTHO Hamajobe TOILTIOTe (8,5 racaA/rao.4). H jeiwo H gpyro 
je yCJIOBJbeHQ Hpenasom anymHHHjymxnocarga 113 crarba manacyncxe 
(y TeVHOM =rig) y cralbe joHoce crpywrype (y 1,mperom crarby). 
KpricramraagHja A1Br 3  H Aljs  Hge ca penarrlimo manram cmoberbem 
aanpeminie (Ha 15%) ft sHarHo marbnm Hamajarbem Tonnore (2,7 
H 4,0 laca-4/num). 

28) rycriffla napa AlC1 3, A1Br3 H AIL Ha penarnmo moans 
resureparypama ramie H.THI marbe ogrorsapajy Immo .mocrpporm clap-
myraama --A4K„HaranIcama KYlarlalba ArawocorwHH ACROBH H3- 

•Hoce 0,02, orwocHo 0,7, om. 24%. Crsapame ymojemx monexyna 
H m e p Ha a ir H j a) no cxemm 2A1X 3  AlAs  ;lemma ce ca 

Floc= 3HaTHHM Hamajobem TonnoTe: 29,0 MU 3a rc.nopmg, 26,5 KKaa 

sa 6pomHg H 22,5 Mali 311 jogiira. Knopmg je, npema Tome, mime 
CH31011 itHmepH3amjil Hero joram11. 

Kao urro rroxasyje CJI. 240, npocropHa crpywrypa monogna ALA I, ogroHapa mama re, 
Tpamprima ca aajegrurmom HEranrom. CHam mom anysuranrjyma HeaaH je ca gown aroma xanorma-
a camp og gewrpanwrx aroma xanoreHa — ca o6a aroma anysurmjyma. Jenna 0.4 ABOy Be3a 
geHrparmor xanoreHa je goHopHo-ararerrropHa (IX, § 2, non. 2), npx mew aRYMHHI1j3rM ctoYHIc-
mom= Imo axgenrop. 

Xanoremm anymmmjyma (ocHM A1F 3) pacrHapajy ce mopo y craws °pram:balm psalms-
pamma, npa nervy ospetimarbe monexyncrorac =Hama y rararaus pacmopHsragajepaammre pesyn- 
• Taxo je 3a Alas  y erpy H impugrucy Hatexa Hpocra monograms remora, sa AlBr s  H Aljs  

y CS2  — gram-Tyro. HMajyhu y mray ga cy =prima H crap 
mHoro jane 110RapHH Hero CS„ mowe ce HoroicwiTH ga OBO Hecna-
ralbe peaynrara He =men crar Hpaporre xanoreHa HeaaHor 3a Al, 
seh of novo= castor pacmapana. 

29) Anymiramjymcympar ce prorpe6waraa, HanpHMep, sa 
nporanulianarbe Hoge. Kaga ce orioj gogra Al s(SO4)8  H mana 
nowraraca xpora, mina ce ripao6Hruo comps xonongrur pacrBop 
Al(OH)3 , xojH ce 3aTHM xoarynyje, gajytur Honymffiroam, rtaxy-
rbacr rumor, o6pcHarajylis roxom error cmaparba paarawnwre, y 
Hom cycnex,nosaHe nectrage H 6awrepHje H omnattetur Inc samm 
Ha giro Tanoraunwa. Homo pa36Hcrpa3tube Hoge He HpH TOM 

TeMneparypa (° C) 	 0 15 30 60 100 

PaCTB0p1b14BOCT 	  3,0 5,0 8,4 24,8 154 

KaJllljymanymnoHjymOBe mince [KA1(SO 4)2  • 121.40] npararanuo cy HajaanautjH uper-
craBHHTjH jegraiberba °Bora Two. IIpm 6ojeo,y mamma trance [11 A1 3 (SO4)3] ce ynoTpe6marsajy 
xao momna y xoracapcxoj mrcycrpHjH 3a „6eno" mrberbe xorace, y rmgycrpHjH xapTuje npH 
ryncamcarby. Orta Hocnemba onepaumja Haponwro je Heonxogna sa cne rapere xapTHje 3a =cube 
jep ce Ha HerymarmcaHoj (Hanpmmep, o6wtHoj 3a Heterbe, rum Horninapcxoj) xaprithr 6oje pa-, 

6p3o, gramenanje ranoraunwa story 6FITH mane, urro je aa Hpoccy 
Hpno HaracHo. IlpH ripetranalaHarby rapse Hoge gogasarbe xpora 
je mecro Henorpe6Ho. 

30) CT Hric e ce o6Hturo marHo rence pacompajy Hero noce6Ho cycpnarn 113 Rojrix cy 
cacrararbeHe. HpH nosmumby remneparype pacoloprbmsocr ce y Hebron' mynajeria noserma 
[Trio jam, KilO IIITO ce TO, HanpHmep, 13H)111 H3 6pojesa iarox y Ta6.71H1111 3a icanajymanymmmjy-
moray errancy (rpaMa K[A1(SO 4)2] Ha 100 zp Boie): 

Cn. 240 CxeMa crpywrype 
monogna Al2X3  V
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428 	 XI. Tpeha epyiia tiepuodwn aeefeema 

3.1majy. „HewRe" (Tj. 3arpeRamem ampoRaRe) wince upRmabyjy ce Rung Rao cpegerso 
upono 3HOjelba mu. 

31) Anymmuljymcyncimg (Al2S3) mom ce Aothirni Henocpemnim cjegmaHamem anyMH-
HHjyMa ca cymnopom. PeaHnHja noqmse !rpm 3arpesakby H reqe c seam= H3gBajaibem Torsion 
(141 tacanlmati). Hocnt npetunuhastusa cy6nisaanujom Al3S 3  ce go6Hja y o6nHxy 6ensx storma 
(T.T. 1100°). HcrombesH Al2S3 MHO pacrsapa amopinm anymnsHjymoHcan, HojH ce npH zna-
baby noHoso Hagsaja, anH caj y fcpHcramom ofinHxy. lipm 3arpes8uby Ha Ha3gyxv Ala..S3  caro-
perm y Al203  H SO2 . Boga ra nornyHo paaname Ha A1(OH)3  H HaS. , 

32) AnymnaHjym y npaxy HenocpegHo ce jegHHH c asorom 113111W 800°, um qemy 
peaxgHja reqe ca gocra 3HaTHHM Hagsajalbem TOILHOTe (64 KKa.414eo.4 MN). Kan je 6e3 npgieca, 
anynutilmjyNuaaripue je 6eo npax, Ho* ce He Melba ,npH aarpesaiby go ripH6nHatuo 2000°, amt 
H3Hag re remneparype none ga ce pacnaga Ha eneme . Ilog HpHTHCHOM 93012 OA 4 alas 
A1N ce Ton! Ha 2200° . Boga ra nonaxo paanaxce Ha A1(0 )3  H NH3. Ca sunauntjama oso pacna- 

E 

gaibe Hge Amor° 6pme. TparosH cHnisnujyma %me ga A cboaDopeautpa. 3arperialbem ample 
Li3N H AIN crsapa ce (=gam,' griojHH inirpHg LisAMX- 

Y rexissnuna pa3mepama anyminiHjymiiiffplig molHe .  ga ce go6Hje sarpesamem =ewe 
anymmEnjymoscHga H yrza y armoccpepH a3oTa go 1700° riptia pealainjg: A1303+N2+3C+140 
luau = 2A1N + 3C0. Aso ce npexo go6HneHor npoH3HOga nponycrn nperpejaHa sogena naps, 
oilga ce H3gBaja amomijaH, a anymaanjymoscHg ce perekmae. Ha Tom je &um sacHosaHa je-
gna og npegnoweinix meroga 3a cuirre3y amoHHjasa, amt Hide thina yingena ynpaxcy. 

33) CHBH Oocgoud anymrundyma (AlP) moste ce Ab6HTH y3ajaminsa - gejcrsom ellehleHaTa 
npH 3arpesawy. Boga ra paaname Ha A1(OH) 3  H 4rocctiopaogoints. CynporHo Hinpupy H cf•oc-
clnigy, Bona He paaname 6opude anymnlinjyma (A1B3  H A1/3.12). OM cy nocrojaHe H 'webs' am-. 
cenmama. 

34) Anyminmjvaxap6uo (A14C3) nocraje npH sarpesamy mute anyaunntjymoscHga H 
yrn,a go npH6nlisoto 2000° . Pealuinja crsapaiba ii3 =means reqe ca Hauxajamem TOILHOTe 
(40 locanimon). 11HCT anynumujymicap6Hg je orsopenowyre 6oje. lipH aarpeBau.y H31111A 2000° 

 OH ce pacnaga y3 H3gBajaibe rpacjHrra. Boga paaname AI4C.3  npH Remy nocrajy anymminijyasatopo-• 
MIA 14 meraH. 3arpesaH.em meranHor anymHHHjyma y CrpyjH at erunexa some ce raHote go6Hrs 
Hap6Hg (raqmje agerkumg), cacrasa mi(cos . 

35) PeamU2joM LiH ca pacrsopom AlC1 3  y naHubHpo ocyuleHom erpy mom ga ce*go6Hje 
npirHjymanymHHHjymxHgplig, welds petilawjH 4LiH+A1013 =3LiC1+Li 
AlH, H HartHaAH/IM ynapasmem TexHIOCTH (nponeteHe og LiC1 H LiH HepacrHopmx y eTpy). 
JIHrHjymanyhunnijymxHgparg je 6e:36ojHa xpticranua marepHja, nocrojaHa Hcnog '125 °, Hoja ce, 
meyrica, nog gejamom Hoge 6ypHo paanaxce Ca HHAHajalltem BOAOHHHa. j1;o6po je pacrsopaH y 
erpy H Hma join *tie HspameHe pegysunoHe oco6Hne Hero ogroHapajyhH 6opxHApH,n (HanpHmep, 
PeAYKLIHje CO2  go CH3OH). 06e oBe znimennue omoryhyjy ga ce nomohy mera mange 1013 Haj-
pa33romrujiix peaRw!ja pegymnije opraHcHmx jenxbeiba. 

36) Kao urro je seh peneHo y VlaBHOM rescry, anyhunnijym He pearyje ca sogoinlicom. 
Hnax, y erapcsom pacrsopy ce crsapa anyminudym xudipud, npema cxeaw 3LiA1H, + A1Ci3  = 

3LiC14. + 4A1H3  H nocreneHo ce Hno3aja y ofinitHy 6ene amoixime mace. Ow je jaHo nom-
mepimmur npoimogOCHOBHOr OICTaBa (AIH3)x, amt citApym TaHote imam crap, og Kora He 
?dome y nornyHocrn ga ce ocno6Ogn 6e3 ry6Hrsa Rena Hogomilat. IIpn aarpenamy 1MM 100°  
anyNuumjymmolpput ce paaname Ha enemeHTe. 

§ 3. clnouluco-sehmaca anann3a. — Be3 o63Hpa Ha TO HITO Mem= o6mme 
xemHcRe aHanH3e gonynnajy ga ce ycraHoHH cams Hajc.noncomjim jemmata, 
y Hamm cnylajemma oHe cy ce mai( noRa3ane Hegotion.HHm. Tome je y3polc 
1.nmeHHua urro je, pages ympbmaita cacratta nrem xemHcRe aHanme, Heon-
xogHo npe cHera H 3,4B0jHTH maTepHjy Rojy upoyqattamo y craxby 6e3 not-
mece. AR° Talmo H3gBajatbe H3 6H.110 RaRHor y3poRa intje moryhe, oHga ce He 
gory npumeHHTH HH meroge xemucRe aHamme. 

Bening nomoh mory y OBHM czygalamma npynorm 01) H3HqR e meroge 
HcnHTHHaRa. Ha OBO je join 1749 yxa3ao M. B. JlomoHocoH: „I-Wane je yno3HaTH 
cxpmeuy npnpogy Tem aRo ce cnoje 4po3Hlwa H XeMHC101 Ca3Hana". BINDKJbHBO 
nporiaBajyhH TOK npomeua (1)H3HtLKHX oco6HHa HeKor cHcrema C npomeHom 
roHor cacrana arm CHOMEMX ycnosa, Recro ycneHa ga ce He canto oTRpHjy Ram= 
npomeHe y thaw, Beh TaRobe ga ce npaTH ISHXOB TOK H ce Ao6Hja ncrrnyHo 
of pebeHe npercraHe o IbHX0BOM RapaxTepy H cacraHy npoH3Hoga Rojn Hacrajy. 

42-  
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§ 3. Ou.nouco-xeAaiata ameutu3a 
	

429 

OmpHsaibe H H3riaBanke XeMHCKHX npomeHa cHcrema HCHHTHBalbeM }be-
rm:nix 	3 H ZI K H X oco6HHa 'mini npegmer 0u3waco-xemucice atiaAtme. 1  

Hornegajmo, HanpliMep, Ha urra mory yHa3arH pe3yirrarx go6HjeBB y Hemim 
cnriajesHma npH nporiaBalby 6p3HHe xn a b e Ib a. 6H ce °Ha ogpe-
mina, nyuira ce Ija ce nperxogHo 3arpejaHa marepHja nocreneHo maga, a aa TO 
Hpeme, y ogpebeimm pa3mau,Hma HpemeHa mepH ce ibeHa remneparypa. Pe3ynTaTH 
ce ynoce y gujarpam, y Home ce Ha ancwicri craHma Hpeme, a Ha opgHHam — 
r emneparypa marepHje. Ha raj Hamill go6wjeHa Kpuea oxitaelba capful Kao ocHosa 
gamaim 3aicybru1Hma. 

Axo ripH xnabeiby He Hacrynii y cucremy iumaxHa yHyrpannba npomeHa 
non e3aHa ca H3gBajaibem ronnore, ciumaHame TemnepaType HhH he Henp e-
x H gHo (Ha cn. 241 OBOMC ogroHapa niumja A). AHo, Hanporm, Hacryne mime 
npomeHe, oHga he ce nplimerirni spemeHcxx 3acroj xnabeiba 
cHcrema. Hexa ce, Hanpllmep, mann HogeHa napa 3arpejaHa 
npBo6HTHo no armoccDepcmim npuriicHom go 150 °  (en. 241), - 

E). CBe go 100°  xpima oxnabeffia Hge HenpexH igHo, anti Ha oBOj 
TemnepaTypH naps notmme jja ce HougeH3yje y rezmy Bogy, ro 
npH qemy ce inn:Baja Hesunca KORIVIHHa TonnoTe — Ha HpHso j 
oxnabeita nojanmyje ce 3acroj H H3HecHo BpeMe (cBe 	ce , 	A 
crHapa Hogs) emneparypa ce He metba Tj, Hpima Hge napanenHo `& 4  
ca ancuHcom Og 100°  ;it) 0°  xnabeme reque Hoge Hue nocrerieno 

H KpBlia ce HOHOBO HenpemigHo cnyurra. A.TIH Ha 0°  BOHa TIO 
tome Jig ce Mp3He, urro ce oiler geinaHa y3 H3gBajame ronnore- 	BpeMe 
Ha HpH.Hoj oxnabeiba To ce onma no HOBOM 3a c T o j y, Tj. 
no geny xpnSe Hoja Hue napanenuo ca ancuucom y roxy Hpe- C.n. 241 — aCebta 

meHa norpe6Hor 	ce HenoxynHa HonHqma Hoge cmp3He. xpluoix OVIabelb8 

Kpluita oxnabeiba uega Hge over Henpexiiguo: 

Axo Ham nporiasame HPHHe oxnaberga none He xa3yje npiumuirrHjentio 
HHurra HOBO, y Apyrilm cnriajeimima crHac'i4rojii gpyramije. HanpHmep, ITIMH 

3acroj Ha HpHHoj oxnabeisa reinior rHowba (cxeMa cn. 242) ogroHapa npenaay 
Fe Ha 1539°  y tn3pc-ro craibe, aJU3 j o III T pH 3a cr o j a Ha HpHHoj jacHo yxa- 

3yjy Ha nponece HojH croje y Beall ca ocno6abamem 
-manure H Hojir ce geinaHajy y Hp crom rHomby. 

15.19° 	
TH nponecti mory 6Hrii jeginio npenami jegue ano- 

000'  
1401• 	

rponcHe mogintexainije y gpyry. Kpima oxnabeiba 

ct l,J00° 
Ham gonyurra npeMa TOMB H3segemo 3aimpiaH 
ga nocroje neislupu amitspoilace AtoduOuKayuje ramba 

4' //DO' — a, (3, y 8. 0Ha jegHospemeHo Tatum oripege-' 

	

906° 	
myje rpm= y Hojkima cy °He noc-rojaHe. Kao urro ft) 

	

44  900' 	
✓ 760' 	cy noHasana Eciiprnuija HCHHTHBall,a, cBe tiempH 

700' mogiutokaumje golicra H nocroje H paaniucyjy ce no 
Hexiim cnojiiM oco6HHama. OtiemigHo je ga nomohy 
o6ipme

, 
 iemticHe aHanme He 6H 6Hno yonurre mo-

ryhe ofHPHrif HX. 2  
ox.TAea.a 

BigitO gem) ce meroge (1)H3Hinco-xenikicHe aHa- 
nioc,,Hpitmeibyjy TIQH.TIHKOM ripopiasaiba cucrema 

cacraHmeHHx ou )1 n marepHje. -011111TH Hatil4H KQjH ce npirrom yriorpe_‘7_, 
maim CaCTOjH ce y KBaHTHTaTHBHOM ogpebitHamy Hum oco6HHe (HRH HH3a 
oco6Htia) cHcrema y 3amicHocrii og, iwroHor -eacraHa. Kao pe3yyrrar HCTIHTH-

Haifa go6Hja ce giljatpam .cacilfae=oco6wia (Ha anc(HcH — cacraB, Ha 
oppunam — oco6H0a). Koja he ce y gaHom cnytiajy ocO6inia ogpebiiHarH, 3a- 

BpeMe 
CIL 242 — Kplisa 

rsowta 
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430 	 XI. Tpeha rpyua fiepuoaHoe cuareema 

Bncn oA aa,nama ncnirninama H icapaKrepa cantor cmcrema. To mom 6wr1 Hanoi 
nape, TehmepaTypa Tonmema, enewrponponoghxsocr, BHCHO3HTeT, ispkoha 
14TA. lipllmepH ogroBapajyhtrA JJ,Hjarpama HOH3331331 Cy Ha cm. 243 n 244, 113 
xojHx BHAIIMO xapaxTep H3MeHe oco6HHa mowe 6nra ;TocTa CJICHICeH 33BHCHO 
On cacrasa. IlpaRTHT4Ho cy HajBCDHHHill nlijarpamH: cacrag-HanoH napa H camas-
TemnepaTypa Tonmelba. 3  

Mehy 3anan11ma Ito* ce 
mory peuniTH nomohy nHjarpama 
cacran-Hanou nape (Ha 
garoj TemneparypH) Hawn= 
Cy 33HHMJBMBH OHM, xoin cToje, 
y Be3H Ca AeiCTBOM TaCQBHTIBC

-  maTepHja Ha InapcTe. Hajnam- 

Ni 

HiljH on osaxmix moryhnx cny- 
tutjeBa H3Herx cy y Ta6JUUW 
(+ o3Hatutsa nocrojame peax- 

Ca. 244 -- Tepauttmo 
nHje, a — orcycnto). 	 umpeme Berm' Fe—Ni 

o 25 50 75 100 
Aromeirtifi Cal 

Cn. 243 — Myna% 
nerype Mg—Cd 

0 25 50 75 00 
Teartmoril% 

Cary* 	  I 	II 	III 	IV 
Arcopiumja raca (it aseroao pacraa- 

pme y naperom Teny) 	 — 
Omapame xeiuicxor jegmaseasa 

KojH ce cnytiaj gecHo y 3anaHom cHcremy, 113.333IIMO Ha ocHoHy npormana 
rosor gHjarpama. 

OtzemigHo je na'y upeoM cnymajy, xana Hema HH npHmerHe arcoprinHje HH 
crBapana xemHcxor jegmbelba, camas qspere 4 a3e ma no Hapantm nprrHcxom 
raca oCraje cranaH H ogrosapa cacraBy nona3He tmpere maTepHje (1, ca. 245). 

Y appom cnygajy, xaga nocrojH canto aTcopnwija raca, 
cacrag tutpere cloak mobahe ce npH npomem npirnicxa He- 

2 

npexHnHo (2). .Y felhpeem caygajy, Rana zn3pera marepHja 
npaRTHInio He aTcop6yje rac, aim no onpebeHHm npHTH-
cxom rpanH c H.com  xemmxo jenmbelbe xpuBa (3) noxa3yje 
Ha TOM ripHTHcxy npenom H game Hge napagenHo ca 

F---' OCOM ancnHce (Tj. npirrucax ocraje RoHcrairraH) goHne ron 
ce c s a impera cl-ma He pac-rnopH y ogronapajyhe jean-
}babe. Haj3ag, y ttelieepream cnynajy xana nocrojH wrcopn-
nHja go H3HecHor npunicxa, a 3aTHm crBapaibe xemHcxor 
jegmbeLa Rana ce osaj norrHcax nocriume, xpHsa (4) 

ac,as w5pere 	npeTcrasma xom6HHanHjy nHe npeTxonHe xpin3e. (Dam 
AlijarpaMII CaCT8B-HaBOH nape gory Amu BancHe ynyre 

Cn. 245 — CxeMa no rummy crHapana Kohumexcimx jegmbeffia, 1111000BOT 
xplomm npirrmcaaa 	cacrasa H HOCTOjaHOCT. Tano ce OBO O)HOCH H Ha RpHcrano- 3a cmc-reme G C 

xrinpaTe. HanpHmep, calm 246 noxa3yje ga cyncbar 6axpa 
rpagH camo TpH xpxcranomnpaTa (ca 1, 3 H 5 H20). 

,I1HconHjanHjH cnaxor og Ibux ogronapa (Ha gaTOj TemnepaTypH) noTnyHo 
ogpel)eH HanoH HoneHe nape: 

25° 500 

a) CuSO4  • 51120-T1-  CuSO4  • 3H20 2H20 (napa) 7,8 XV 45 Aus 
6) CuSO4  • 3H20 F CuSO4  • 1120 2140 (napa) 4,7 	„ 31 	„ 
Es) CuSO4  • H2O ;---s• CuSO4  1120 (naps) 0,8 	„ 4,5 

17
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4 	2 1 0 
CcUstag CuSa x40 

J  

.75• 	40• 	45• 
TeI417epa Y pa 

2.3• 

§ 3. Ounstuco-xemucica auanu3a 

IIpema TOM npH amcanposatby xplicranoxanpaTa (Hanpluviep upacathem y 
saxyymY HaA cymnopHom xacenaHom) HanoH sorteHe nape He melba ce HenpexHuHo, 
seh y cxoxosHma. Tax°, axo ce alucattposame CuSO4  5H20 spun' Ha 50° , HanoH 
soueHe nape Hart maim ocraje jermax 45 .4114 ;loam rou Hma H Hajmaffie Hepa-
snoxcelor nemaxallpaTa, nocne 'sera narta oujemaom Ha 31 MM aTu. (cn. 246). 

Cn. 246 — KplicTanoximpam CuSO 4  Cn. 247 — 06naern n
CuSp,
oc-rojano•rx xnnparinix o6.Tanca: 

IIpema Tome, seh ups( crajakby Ha smayxy ry6e xpacranHy Bogy — B e -
T p e — camo OHM xpacranoxarlpaTH KOrt xojax je HanoH sorteHe nape sehm 

Hero u,eH napHiljantai npanicax y sa3,n;yxy. AKO, Ha npamep, osaj Ha 25 °  H3HocH 

12 MM, TO CuSO4 • 5H20 y Acvmpy C TKKBHM sannyxom He ry6H xpacTanify Bogy, 

sox Na2 SO4  10H20 (HanoH sor'eHe nape — 19 Aim) nocTeneHo seTpH. 06nacTH 
nocTojaHocra noj exam, xanpannix o6naxa Cu SO 4  noxa3aHe cy Ha ca. 247. 
ropma apHsa ortrosapa HanoHy nape Ha,11 3acHheatim pacrsopom cyntlxrra 6axpa. 
Y 06MCTH xoja MHCH H3HKA Te 'vase xpacrano- 

xanpaT Cu SO4  • 5H20 he ce pacn .1113HYTH. 

Bpno metro ce ynoTpe6n,asajy AHjarpamx cacivae- 

nocseheH osaxsom H3riasaasy, LiecTo ce 30Be 
ule.mtlepatitypa uloatberba. Ortemax 4)H3Htwo-xemacxe aHa- 

a-sepAtutocom aHaramom, a o,nrosapajyhti Pgjarpamx 30By 

ce aujazpamu fuoarbetba. 
Hajnamminjx 06KMAH KIMBHX Torubeaa 3a cHcTem 

oA xr,Be maTepHje ;laza cy Ha cm. 248. 
KpHBa I oxtrosapa rtocra pencom cnprajy, xa)a 

TeMnepaTypa Tot-melba cmeme use maTepHje maxaxsor 
cacrasa new" H 3 M e 1j y 11,14X0MIX conerseinut Tamaxa 
TOMbeffia. HallpOTHB, apHsa II ogyosapa HajonuiTHjem 
cnyvajy, 'carp ce TeMnepaTypa TOHJbelf3 a 	 Cacrab 
csaxe maTepHje cHascasa uoitaTicom 

p y r e. OHa Taxixa Ha sHjarpamy la* y gurwmom Cn. 248 
— Tinnn 

o6nnun Krona= Ha An- 
CHcremy noxa3yje H a j H H acy Twat), Tonmelha 3ose jarpammta Toruboba 
ce e y T e x T H g H o M. ,IIHjarpam ose spore ,naje, Ha- 
npHmep, cHcrem Cd—Bi (cn. 249). 

jja 6HCMO ce rteTaaamje yno3Hang ca 3Hameaama nojertamx xplumx y o6na-
crama ruljarpama Torubeffia, pacmoTpHmo cn. 249 Heuno HalpnHaje. AKO ce, Ha-

npamep, Tyma nerypa ca 40% Bi notme ;la xnartH, TO he ce Ha TeMnepaTypH 225 ° 
 noneTH ua H3usajajy xpacrann K a rt M H j y M a, a cacras Telumera npa aasbem 

xnabelby matsahe ce y carnacHocra c xpasom AB. Taxo He axo ce nerypa ca 

90% Bi oxnarra rto 225 ° , oana ce H3 ifie Hartsajajy xpacTamu 6113myTa 
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XI. Tpeha rpyaa fiepuoanor cuar4e.va 

cams Tetmocm ce melba game no xpllsoj LB. Ha Taj HattHH xpHHa AB ogrosapa pasHoTenw H3m0y Tetme nerype H xagmHjyma, a RpHsa LB — 6H3myra. Raga 
ce gocrtune TemnepaTypa eyrexTutme Tatwe B (144°), xoja ogrosapa npH6nanoto 
40% Cd H 60% Bi, Tetmocr ce c B a crsptwe, o6pa3yjyhH cmemy spno CHTMIX xpitcrana Cd H Bi- — T3B. eytWeicia-wcy. Otmrnenno je c a Hcnog 144`..)  nerypa Bi H Cd HH npx HEIHBOM orwocy He MOMce TIOCTOjaTH y Te4HOM cramy. 

o 	
eretrawy. IIpx gpyrom ogHocy merana erex- 

• 4 	 TenHom many, TJ. °Ha 6H ElpeTCTaBIbarla tutcry 

AR° 611 ce cmema og 40% Cd H 60% Bi 
(11HHHia Br) magma HCHOT 1440 , TO 6H camas 
nspere cease 6Ho Hem xao H camas nerype y 

- 	num he 6HTH npHmemaHH xpynmtjH Rpm- 0-0 — 	 manes Cd RAH Bi. Caga cy jacHa 3Hanosa on—o0--n • o6nacTH o6enescemtx Ha rwjarpamy pHmacHm rzfi 73--5 	
• s 6pojesHma. Rao um je cxemaTcxx uptwa3aHo 

	

4 	Ha camoj cn. 249 o6nacr I ogrosapa ycnosHma 
.11/ 	nocrojaHocm Tetme nerype, — cmeum ose • • 4 

	

4.4 	H xpucrana xagmHjyma, III — cmeum Tetme 
nerype H xpHcrana 6H3myTa, IV — cmeum 
eyrexmxe, H xpHcrana Cid H, Haj3ag, y — 

Cd 20 4b 	 Bi owns( erixTkwe H xprAcrana Bi. 4  

	

Torumcku % 8u3myro 	• HpH npoynasamy merana H nerypa nem 
ce ynoTpe6sbasa nocmaTpaffie IbHX0BHX y3o- Cn. 249 — ,L(Harpjam Torubexba 

cficTema Cd—Bi 	 paxa nog mmxpocxonom. 3a Hentrmsama Ho* 
tame npegmer meranorpactoje, norm:mum npH- 

. mepxa ce npeTxogHo o6pabyje rnattamem, no-
impan.em, Harptwameht towentmama HTg. Ao6HjeHe humpocxoncxe catuce, yontuTe 
yaesum, spa° cy pawmturre (cn. 250). 3a HutunmgyanHe merane RapairrepHcrntma 
je nospunma Husxba Roja ce cacrojH H3 arperaTa penamsHo x p y rt H H x, He-
npasHatto pa3sHjeHmt xpHcrana — „EpHcrantrra". Hocrojame 
rpaHttge 143meby nauc, xoje ce Bilge Ha umwDy npoy3poxosaHo 
je pa3Hom opHjetrranHjom xpktcraanra H H3rtsajamem np14 Rpm-
cramnattHjH merana gena npHmeca RojHx Hma y merany. 
Cacsxm gpyrH RapaxTep Hmajy nospuume tunwpa y cnyttajy 
eretanwe: oHa ce cacTojH -H3 cmeme HasaHpegHo m a n x 
xplicranliha o6ejy RomnoHeHara (Tj. maTepHja Rohl calm:mm*5r 
cHcTem). Hpll crspgnasalby gsojmix nerypa HHTepmegHjapHor 
cacrasa Ha umwpy ce stHge HcrospemeHo H eyrexTHRa H xpH-
cranHTH jegHe og RomnoHeHaTa, HITO ogrosapa HanpHmep, o6nacrlima IV H V, ca. 249. 

AK° gse 6Hno saxse' maTepHje 	y3ajamHom =jenny gajy xe.,stucKo jeaumeme, ottga ce Ha xpHsoj rwjarpama TormetBa 
onawa maxcHmy m. Y OHHM cnyttajestima xa,zza gomtuto 
jertHffieme Ha TemnepaTypama 6nHomm merosoj Tatum Torusena 
HHje HH man° ,E(HCOCOBBHO Ha csoje =Tame genose (no cxemH 
AB .7_0: A+ B), ofiga je osaj maxcHmym H3pa3HT (III, cn. 248). 
HpH nocrojatby gHcotwjaunje maxcHmym ce lictipasma (IV) H Cg• 250---143rileA TO yrontwo mum yxonwco je lane gHcocosaHo gcrmmto jegs- meTanorpacpcxor 

HpHmep TaxHor cHcrema gaT je Ha mum 251, xoja no- aferiaPairnmyTa "mama  xa3yje 	je npso jegmbeme (LiAg), xoje ce crsapa y cHeremy 
Ag—Li, 3HaTHo nocrojaHHje 	gpyror (Li3Ag). 01. 252 notawyje ga y cHcremy 
Cu—Mg mory nocrarM Taxobe ;Asa jegiubeisa, npH ttemy je gpyr0 mane nocro-
jaHo 0,E( npsor. 
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§ 3. Ounraw-xemucka auaku3a 
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Y 06a pacmcrrpeHa cart* Henoxyrum Ailjarpam Tombeiba npercraHma 

Rom6HHarnrjy TpH noce6Ha Agjarpama (HanpHmep, y nocnembem cnytrajy ox ce 

cacrojH 113 nmjarpama Cu—Cu2Mg, 3amm Cu2Mg—CuMg2 H Haj3an, CuMg2-Mg) 

       

       

    

155 °  

  

      

      

     

 

670 °  

   

  

be 

 

410°  

  

       

        

        

Ag 	20 	40 	80 	BO 
Aromcku % Aurujyma. 

Cn. 251 — ,11Jujarpamx TOThibelba cucrema Ag—Li 

Karla ce crHapa HenocrojaHo xemmcxo jerunbabe, xoje ce noTnyHo pacnana 
join npe Hero urro ce nocrurHe rberosa npaHa TemnepaTypa Toruberba, Roma Ha 
nmjarpamy Torubema noxa3yje npenom (V, Ca. 248). Taxuar npenoma °Aro- 
Hapa TemnepaTypa pacnanama jerunbeiba, In4jH ce 
cacras worm onpegHTH afro ce Inuxa rpaHa xprme 
nponpxou no kbeHor maxcHmyma. Hanprimep, xapa-
Krep xprennuc y cHcremy Au—Pb (cn. 253) yxa-
3yje Ha crBapaibe rum HenocrojaHa jeninberba, 
xoja onroHapajy HajnpocnHjwM Itopmynama Au2Pb 
H'AuPb2 . Kao 111TO ce HHAH 143 cHera rope kl3J10- 

meHor , Anjarpamx Toruberba nonyurrajy He canto 
na ce crrxpHjy jernaberba mety meramma (I4J114 

npyrxm maTepHjama), Beh na ce Hmeny 3arubytru,H 
O %MOBOJ nOcTojaH0cm. 5— 6  

licropHja 4:03Htmo-xemHcxe aHanH3e jacoo 
nomptyje onpasnairocr come npernocramm Ira 
cy rnaHHH noTcrpexalm pa3Boja HayHe Henoc-
penile noTpe6e nparcrwure ,genaniocni Irorsexorte. 
Ilocrarrax ocHosHe caspemeHe meronime rimr3Hqxo- 
xemHcxe arrantme — Tepival!nce aHanli3e — ycnenHo Cn. 253 — .11.11iarPam TonsbelM 

je no yarnajem ynopHor, 3arrefia meranypruje. 	currema Au—Pb 

Aornmje ce Ta maTornixa notrena nprimerbrmaTH 
3a npoymaHarbe 11113a npo6nema cHnmaTHe mury.crpHje, xemmote HTn. Ibmcorm 
nparamBH npo6nemE noTcraruni cy Hcrpawrisame He camo Ica ycargarnaHarby 
excnepHmorranmur meTona set. H Ica npogy6a.HHarby TeopHcmix nocramm. 

PernaHajyhH Temixtrxe 3anaTxe, Ciniarinco-xeivinata arranma 3ajengo c THm 
naje mHoro maTepHjana, nparogeHor 3a Teopricxy xenuijy: no Timmy MIMS 

Hirrepmeranmix jerrmbema, o cac-TaBy H nocrojaHocra HomnnexcHmc jerpnberba 

28 0111[112 =midi 

Li Cu Za 40 10 10 Mr 

Texcumcku %marmeJujyma 

Cm 252 ThIbijarpumn Toruboba Cu—Mg 
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4 34 	 XI. Tpeha zpylia 4011044w atartelia 

H T.CJI. rlOpeA xemnje, „ItHamo-xemllaca auann3a je npplaum 6e36pojHe npR- ,  
nore y rpazorrnnm o6narrnma reopnexe npHMeH,eue Harm mnnepanornje, 
neworpacintje, ,reonornje, merimpraje, nimotemelie 11 iconcippermane mexa-MM." (H. C. Kypnalcon). 

AonYHe 
1) KOJIHKO je name. no3Haro, merony cinus•aco-xeiecaa assume npa je ninneaao Apxeaei (287-212 ro,a. ripe saute epe) yCmosnaTim oTcycrso. ammo cpe6Pc 

cPyim, yTBpl)Hamberd mese cnenubmate Texatne. lviorybe je, Taxo4e, na ry.  ce ease[ merman 
cayman"' x plunk, jep cy Tonne 6ane mum join 2650 r. ripe home epel(npema nonamma 
Bal3HBOHCKHX HCKOIIIIH8), a 38KOH0,14811CTBO crapor Erma a CHCTCAUITCKII' 68111180 =Talbot ditnewInnosama Roma. Ow Emma tfauxckal)1ncoHnba 1  aapciturro je -Aocrgrna Ben ne pantepe 
y cpegibem sexy (a6or cpeynaime pacnenxaHocra Eapane). Kourpona xaanarera' Homo, cape-
DHEUWAM iberone cuezuKlmilme•Teaunie; AeTalbRO je paapa)exa y IMAM! aparubaiicicor Haman An Kama „rename Myrpocni" (1121 ron.). 0 ragmen }berme Merouaxe caenomu tunbtxmla 
mm cc cneg. rename merana Roje ce =me, y moj He paanamyjy on caspercema. 

'2) lipenaa jesse•mossOnsulaje marepaje y npyry (pom6atmor CyMnopa y MOHOKJIHHCKII, 
xpacranoxanpara y 6easonHy co arn.) Gana o6gtrao c'npaMersxOM npomeHom saapesuxe ClICTe-
ma. THme ce moucemo xopEcraTH ;Ask 6Hcmo onptanni osy TemneparYpY (r paHc cp opma-nnony r a x:1 x y) Ha Rojoj ce Taxaa upenal ociaapyje. Mama stangEnco-xemacxe =s-
ame 3acHoBaHa Ha oipebrman,y aaripemme.vacrema nprannom meronor aarpeanba (aux ina-4eiba) 3oHe ce asmaraameulpujom. . 

Om= sapawrep TOKa gsnaromerpscxe Rime Homan je Ha cn. 254. Y notremy aarpe- 
same cHcrema npaheHo je camo cnopom ripomeaom 'berme aanpeAume, ,goa ce y %palmy npe.nasa aanpemalla 1114111e Him mama Harno Mea,a . Temneparyria Roja of n:taps OBOM npenomy span 

jecre TPaa440Pmallsosa Tamia maTepsje icojy licswryjemo. 14twart 
Te Timm- je nocrojasa jessa mossclanamaja, a EMMA /be APYra• 3a H3BObelbe sanwromerapcxsx oppetusasa CJITBOI mum-meTap ca pSrralIKOM Haminapsom gem csa6sesesom exams (cn. 255). 
nthummeTapcxx cys cwopo, ce noTnyso HCIIyHlt marepsjom KOja. Ce acnitTyje H 3aTHAI ce nonyibyje Teinionny xoja. He sejcTsyje Ha ma-. 
TePHjY. nocne Tora cyn CC Bp110 caw aarpesa (mug H C apemella 	apeme Anna Ha 	nonomaj mamma regimen! y 04 	 .0 ct. 	o 	 icanunapa. Pe3spIT8TH RIITalba najy OCH011y sa nocrsamaibe swam- 

c

▪  

o merpmcse spittle.  
3) 3a Hapaacaaime Ca,Crasa Ha najarpahmma cacras- 

oco6me ssojssx -cambia (cacrema ca nue Komnowrre) o6Fsmo 
Cn. 254 — 06nirx 	ce ynorpe6nsaaajy 6ano Tenn:van, 6Hno aTOMCIal (mosexyncam) 

np 	
- 

gen= jenae on humepHja. Ilpram MUM je noronnajw .c ornme 
nanaromernrcxe xpme Tatum rnennuira, airm je ppyria y manna npaaamnin, jep camo 

oitaj naje 'Terming apeman* o xemacxxm onHocHma y nocmarpa-
HOM =may. 

4) lipaxInturo ce najarpamm Tonmema xoscrpymny o6Htmo nom-. 
sehn on manna inaben.a. Kam ce us maTepHja A a B. cripcme cmeme onpel)eaor cacrana. (Hanpimep 1-9 Ha cuana 256) is sans Hx Heronamo, 
cams ce, nomohy peracrpyjyher nupomerpa, cHHMajy RpHae oinattema, xoje 
oArosapajy OBHM mamma. 38CT0jH Ha mama onroaapajy TOII-Jbema z1HCTIOC Komnonenara H crapsibasassy eyreacnixe, scnynnes.a °Aro-aapajy xpacranwanajm, Roja ce spun! ys Hanaajarbe Tormore jeuHe HRH npyre Romnolleare Ha pacraopa, Eon ce xnam. Xnat7exay nerypa (Hen-
na, • coin HTA.) nirnyHo aHanorHa nojasa je =jam cmpaubastuba paCT

-, sopa, rse cy KOMHOHeHTe pacrHopeaa marepHja H pacmapag., 
5) Hemro npyxtutja of Hoc mama ce y norm csynajessma xma ce o6e HomnoRewre CHCTeMa memajy He camo y Texmom Deb H y Imperom craH,y, rpajjeha Tan. vaparse paculeope. To 6ima mina Rana vecmge o6e RomnoHewre 

awry na aameHe jenna npyry y xpncrannoj peurenw, aajyhu memosHre 
xpacT an e. 3axwabyjylni TOM samea,mausy, y C s ax om xpa-many nocroje mecTnne o 6 e icoMnoHeare, me B8.114 uspcTa (Impa ue 11m-
m/um. import:Ha (HBO y cnytrajy ermine) nth x omor ells cmcrem. 

ran= Romuinnuunja y najarparay Tolubema, team crimp/um CJI. 255 — Haj-m ♦mma pacrsopa, cacroju ce y TOM any y oAromapajAmm amTepaanwaa .npocrmjm Awls-xcautempagaje mpmasese remMocrm a Tommie =were (base *Tor cacnima) .  swamp 

Temneparypa--.- 
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20 	40 	60 
% 3,7a ra 

Cll. 257. — Axjarpam Tonmewa cacTema: Ag-Au 

Ag 

§ 3. Cou3utaxo-xealuexa ana.na}a 	 435  

6ima Ha pa3Hxm TemnepaTypama: Ycnen Tora, ynecro jenne xpnBe, Ha ANjarpamy ce 

nojaan,yjy use: xpnna Mpxcn ems H Hp Et a Ton e ar. a. 
Kao HajupocTxjx npnmep cacTeMa y Home ce crBapajy uttpam pacrHopH Howe Ham no-

cnymiTH cncTeM Ag—Au (c.n. 257). 06nacr Home4y o6e Home onrosapa uocrojamy TemHe 
nerype n 

memoimmx HpHorana. Hpn cHaHom cacTaBy cmeme H Ha.TeMneparypaMa Hoje °Aro-
sapajy oHoj o6nac-rm, cacras Textile nerype yam( onroHapa TanHama Holm mpHobaba, 

=TSB 

I 2 3 4 5 6 7 8 49 

1 1  I __ 1 .1 123  4 5 6 78 3 

Bpeme 	180ZA 	Cacrab 	1000 

Cll. 256. — KoHcrpymoube nxjarpama TOIllbelba nomohy Hpatuti oxnal)ex.a 

menioaxnot Hpxcrana — Tatucama Hinme Tombeiba. AHo ce, Hanpumep, mann nerypa ca 70% 

Au, TO Ha 10500  (Tatum A) II3 nerype noximby na ce nsuBajajy metuoTurrx- Hpxoranx, on Koji= 

nom neo canpxo4 80% Au (Taxuca B). 06parao, 3arpejaH uo10504  uspcT pacrnop ca 80% Au (Taws 

E) noxunbe j2(a ce Toon, Hp' 
memy npBe }commute Teti-
Hocrx caApace 70% Au (Ta-
mica A). Ha Taj }twain", y 
npouecy Tombetba mkt mp-
naben4a, CaCT8B HMO TegHe 
Tam H zwpere c4a3e uenb 
BpeMe ce melba. EnexTpo-
11p0B0,17AHBOCT H TOHJIOTHS 

nposonnamocT LifspcTor pa-
rrHopa Asa meTana o6foulo 
je mama, a THpnoha Heim, 
Hero Hon cHaHe nojegme 
HomnoHorre. 

a 
Os 
Oo 
or) 
CN) 

CaO 

SW 

 

28• 

CJI. 258 -- Cxema nnjarpama woHomno- 
HelITHOT cacTema 
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Gummi:worn Tenni= 	 
TentnepaTypa Tone eiba ( °C) 	 
TemnepaTypa mbriansa (°C) 	- 
EnexTponponorpansocr (Hg= 1) 

In 	 TI 

7,3 
156 

2000 
11 

11,9 
303 

1460 
5 

Ga 

5,9 
30 

2070 
2 

Oco6nne 

436 	 XI. TpeP,a epytia ‘nepuodmor cuaile.sta 

6) ,Ika 6H ce H3pa3Ho c a c r a s clicrema o11 tiou 'commix= Hajqemhe ce ynolveftana pannocrpaHH Tpoyrao, noxa32H Ha CH. 258. TemeHa panHocrpanor Tpoynna apercraozajy qiicTe maTepnje 
AA

A ££ if B. Crum HHollia yam je cro jerannwa, zip; qemy ;beast Amax lapawasajy nponenTyannn caApitcaj xordnonewre y cncremy. I(axo je a6np cne Tpa ynpaaue 6ano 
Hojy palmy y pannompanom Tpoyrsly panait serosoj loiCHHH, (T.j. 100%), TO 6amo xojoj TIMM 
y ynywannsocru najarpama onrosapa noTnyno onpeben cacran, xojn ce onpebyje nymainama ynpainnix  
50 	

cayman= Ha Te ragxe cnaxy crpany Tpoyraa. Hanpaaep, sa Taqxy x mato: % A , 30% E R 200/0  B. 
Bennunne npoymanannx oco6nna Tpoxonnonewnsar cm-Tema mory ce 6enenarrn (Y 11Ponssonmoj pa3Mepu) Ha ynparnam Ha pass; rtnialLPana cacTana. Taw cc no6njajy n p o - cTopHH ,ExHjarparaH cacTan-oco6ma. Ha cm. 259 staio riplueep noiamaH je .11 	 Taxan 0ijarpam mamma nparammo nsnanpenno sanufor cuOrema C.a0 — A1,03  — Si02

npocropun
. 3a mu- Crpyncathe °Bora oIpeeno je excneptimarramio ono 7000 Tatraxa. 

§ 4. IIogrpyna rannlyma. — CynpoTno anymHHHjYmy; raJIHjyM, inutHjym 
H Tayntjym criagajy y peaamBito mago pacnpotTpaibeHe enemeirre, tipH =fatly ce 

ataxor og BOX y 3eMILHHOj Hopi cmilibyje y IIH3y Ga (4 • 10 -4%) —In (2 • 10-6%) — T1 (8 • 10 -7 %), CBil Tint enemeitra H3Hatipemo cy pacyra mintepanit.6oram i ins HHCy nomaTn. HanpoTnn, xao He3HaTHe npitmece IbIlX0Ba jeginbeiba ce Hana3e y pygama mitomx myna merana, Ha ,  awn) Zn. CTora ce. Ga, In H T1 ,go6Hjajy H3 oTnagaxa npluntmom tipepane wit 3Hapajytiiix pyga.i-2  
Y CJI060,LIHOM cTatsy ranHjym, migHjym H Tanajym Cy r.pe6pHacTo6enit me-

Tann. Ibitxose HajBaHuntje sint3Hqxe xonerturre H3HeTe cy y ra6aHH: 
• 

HO TspAohH rannjym je 6J1H3EIK onosy, a HHAlliyia H TanHjym cy join meianH.3-5  
Ha cyHom Baagyxy H Ha o6trmaht TehtnepaTypama raJIHjyM H inkumjyht ce He memajy, TanHjym ce noxpinta CHBOM °IDIOM oxcHga. Hpa sarpesaiby cHa TpH ene-

meirra ce exepritqllo jegmee c xitceconticom H cymnopom. X.Tiop H 6pom iiejcntyjy 
Bell Ha o6irmoj TemnepaTypH, a jog canto wit sarpesamy. HanaseltH ce 6nH3y 
rsomN y HanoHcxom pegy, Ga, In H T1 cy pac-rsopmet y xiiceanitama.° 

TanHjym H HHAHjyM cy o6irnt0 T p o BaliBlITHH. nOpeg Tors nom= cy mano nocTojaHa jeginsersa jegHo- H ip3osanetnintx enemeHaTa. TanHjym rpaAm 
Asa Him jegmbema y xontma je T p H jegHosanexTa H. Jegmbetba 

Tpx enemema cy seoma crrposHa. 7. 8  
accuou ranHjyma H merosix aHanorHja 6eo Ga203, >Hp. In203  H TaMI/H T1203  y sogH ce He pacrsapajy H ogrosapajyhm xudpoxcithu mory ce go6HTH camo HOJIa3ehH og COJIH. To cy naxymacTH TaJI03H, npataimo Hepacmopitamii y sogH, 

Lax naxo pacrsoptut y xxcenHHama. Fen; antgpoxcHAm Ga. H In pacTsopmHBH 
cy TaxoDe H y pacrHopHma jaxxx aqicanitja, riptt qemy ce cmapajy, aHanorHo 
anymintamma, — ranaTH FI K H it a T H. OHH, npema, Tome, Hmajy a m - ett o T e p a H RapaxTep, npn qemy cy iutceninuata cHojcrita wia6Hje H3pameHa Hog In(OH)3, Hox cy Rog Ga(OH)3  jama Ho Rag Al(OH)3 . Taco, OCHM y jatutm anxanHjama, Ga(OH) 3  ce go6po pacrsapa a y jaxam paersopHma NH 4OH. Ha-npoTaa, tipHeno-Tamint TI(OH)3  y anxanajama ce cxopo He pacTsapa.9-11 
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§ 4. Tkozpytia za.gujytma 
	 437 

Joins Ga• • • H In • •• 6e36ohni cy, joH T1•• • o6ojea je cna6mytacacrom 6o-
jom. IbHxoHe coin! BehHHe jaxvix xvicentma nano ce pac-rHapajy y BO H, anki cy 

y Aorra 3HaTHOj Mep14 xvigponH3oHaHe 14, npema Tome, H,HXOBH pacrHopH nom-

3yjy xnceny peaHnHjy. O pacTHopmx cones cna6Hx HHcentma MHore noAnemy 

npaKnomo noTnyHoj X141111/0.11H314. 12-22  

,goK jerunben,a itoja oThyonapajy 1114>ICHM HaneHrnomma nHcy HapaxTepH-
crwma 3a Ga H In, gm= cy 3a TanHjym ynpaHo HajxapaxTepHcrHHHHja °Ha 
y HojHma je ox jenHoHa n euTa H. 36or Tora, COBH Tl• • • Hmajy nptuat-rHo 

H3pmeHa oHcH,LtanHoHa cHojcTHa, a y gogHpy c meTanum Ti peaxgnja Hie nPalc-
TH0H0 KBaHTI4TaTI4BHO no cxemH: Ti"• 2T1 = 3T1t. 

TanooncHg (T120) nocraje nenocpennum cjemnbanamem enemeHaTa 
Ha micomim TeMnepaTypaMa. To je npu, mirpocxonaH npax, KojH ca BoAom rPa.u. 11 

 Ht-yT xH0poHcH0 (T1OH).11pH 3arpeHaa.y osaj spa° nano oTnyuiTa Bony 

H npe.riaan y T120. 
TanownpoEcnA je Halo pacrnopan y nom' n nonaina ce icao jaHa 6 a 3 a. 

Ilerose, CORK cy BehHHOM 6e36ojHe H xpvicTainnuy 6e3 Hone. XnopHn, 6p0MIIA H 

josh cxopo ce He parrHapajy y Howl, ;pH cy MHore )lpyre corn( nano pacrHopHe 
(cn. 260). Jegmbeiba T1OH 0 cna6nx xHcennna 
ycneg xv1nponH3e noxa3yjy y pacTnopy anxanHy 
pealcunjy. J a K a oRainamiona cpe,ttcrna (Banpn- 
mep, xnofnia nom.) OKCHAMIlY je,11H013aJleHTHH  Z5 

Arm y TposaneHTH0, 23-2 ' 

110 xemnoolm oco6HHama enemeHaTa VI no 1E44- 	209 

xosHm jentnbeihnma noarpyna ranHjyma cnivnia je 
y mHorome nogrpynti repmaugjyma. Taxo, ;lox je 
Hog Ge H Ga nocTojamja Bum HaneHTHocT, Aurae 	/,0 

je Hon Pb H T1 mica. XeMHCKH Hapax-rep xH0po- 
Hama y HH3OBHMa Ge—Sn—Pb n Ga—In—TI Mena 05 

ce npH5nimmo nonjenHaxo HTn. Y Hextim cnyHa-
jestima noxa3yjy ce gal( H 44Hnje upTe cpogcrHa, 
HanpHmep, mana pacrHopamsocT xanoremiga (C1, 
Br, J), Ham) Pb TaKO H Tl. 11pH cHem TOM, 143- 	C.n. 260 In

cCO
Pacraopmn

( 

aocr 
) 

mety enemeHaTa o6e nogrpyne ogyHaa je HM3 6HT- rannjymonx = (MA/4HO 

MIX paanma (HeJIHMHq110 npoyapoxosalmx pa3Hom 
HaneHTHomhy). HaripHmep, ICHCe.114 xapaxrep ximpoHcH0a Ga H iberOBHX WM-

normja H3pa3HeH .je 3HaTHo cna6Hje Ho HoH oAroHapajyhtlx enemeHaTa noarpyne 
repmaHHjyma, Tano(Dayopmg, cynpoTHo Pb F2 nano ce pacTBapa y H0.11H,.11TIA. 

Aonyme 

1)
am rpm enemeirra ornpunena cy nomohy cnewrpocxona: rannjym — 1861 row., nnumjym 

— 1863 roR., H rannjym — 1875 row. Onaj nocnerina4 je npermanao m nerarbno mica° ,11. H. 
Menneneje 13 (VI, § 1) join. ma =wimp" roninie npe orgpmha. 

2)
3a mnrinajawe Ga, In Ti.y cno6ojHOM =my npmmeibyje ce man enemrponana pa-

2) 
 HAVCOSHX coma HRH wapeibe °Roma y crpyjm BOAOHHKa. Y Betioj HRH maiboj Konammail, 

nacana ce 1io6i4jajy CHM) HHAHjyM H ranmjym. Kao MUM cmposmma carnal npax, Koji cc ,no6nja 

npm npweiby cynclinninix pyna Helium merana. Tanmjym • ce 0614‘1110 H8JIH3H m y myiby mojm ce 

cimapa npH ite6prixamijm cymnoprie inicentme. Ilenonynna csercma ripom3Boyuba 
3BOAHAL ramajyraa 

clamor OA 

ona Ana merana .143HOCH nexo.immo Tons roniminbc. roanunba cavroca APOH  

143HOCH HCHORHHO necermia ininorpama. Kao TAMMUZ capomma mace 60HCHTH (KO* ca,arom
0-  
e 

110 
 0,003% ranmjyma) man ornaum icojn ocrajy nounucom npepane unmmoinni pyna. 3nar me x 

=mom ranmjyma, (no 1,5%) nabene cy y neneny Heim Kamen= rubel:3a. 

3) Kpmeraima penienca zanujy.ua iimje carpatena on noce6nmx aroma Ow InTO je ro 

06HUO caymaj non ?derma) Et& on ASOSTOMHHT mo nexy ma (d = 2,44 A). Ha TA 

Hagan
, Dna je nhno aawamsbms npmmep cnymaja 	H croapememo Homo* nonemyncma m Me 
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438 	 Xl. Tpeha zpyfia fiSplialtOt =cinema 

TUBA crpperypa (III, § 7). Mum .= Gat  nocroje H y remoM rannjyrsy, tmja je rycrmaa (6,1) Beim og rycnme 1113pcior mei= (ananornja c Bogota z 6R3myrom). Tee ragnjym je mpg° argon ga Hjae npeager)ene patron H spa° Ayr° ce He CTEipmbasa. Ta gsa,eam a, y Ben C BP40  BNCO" Rom Taxixore Hisrausa H XOCTa paratomepmas umpesem 	allpeasay ' Aai  swat je ramijyM uemeH maTepHjan 311 /zymase reptaosterana as szeperse ancoiam Temaeparryps. Bea 
o6azipa Ha cnojy criorsaunsy pummel. Ca KHa0M, reluni i minnjyrs ce ca HAM He Herne. Paainrair0 ceig name He pacrsapa =Hamm melt= H ad6pa boom Bemis mobre Hemeraime noHp*Mnie: Ono ce, Hanpzusep, °mom Ha craHno. IIpenyseso rannjyrsoit oH9 Aaje orneaano, Role jam pal:maw Tyje METH:OCT H 113XplatBa 6e3 apomeHe =gamma X0 BeOMa mem= TwarePrilPa• 4) IIInumlui meTamor undunuta apt COBIEjalbyt Hpffitlijy coma) iamb% Ha Ram* • ocraHisajy TIMIHH Tpar. Awls= AIM= nonagon' monjytas nerypaMa 6anes moms nomebaaa }simony nocrojaHocr upena nejrniy mope= Bone, a ;innamic amnion cpe6py 'Magma cjaj 
oBora H cupelmaa Tabusense Ha Baaayxy. jIonaTax 1111X1HyMa,nerypaina 311 nnomempame 3y6a no-sebum Hammy trapcnacy. Eneimpommuco npeanatielbe meTana HHAH

it 
 JYAIOM rta6P0 3aurrn- hyje on Hoposnje: JIegpa 18,1% In ca 41% Bi, 22,1% Pb, 10, 6% Sic 8,2% CdHasispemo 

ce nano TOTH! (T.T. 47'C). 
5) 3a Skiassfyn cy amine ;me anarponcice momicinannuide (xaccaronsma H Tecepaans) lacja MUM Ti anapopmazacie nom Ha 235° . Yr/almost ce yaorpe6.satia sa capasismse nerypa ca Hanajem H OJIOBOM, Hoje ce onnincyjy moms Bemacom nocrojaHomhy ape= micemanum. 

Hanpxnep, nerypa cacram 70% Pb, 20% sn 	no6po =Apulia =jaw aseme cyM- nopae, cone H a30THe uHcCJIMme. KapiucTepacrwma odaliHa cbarohenje c Tamijymmatcynclumoss 
jecre nsampenna ocevsimocr npena Heranumainis R 1illPallPsemit4 3Palinui foie 11F03110.alf max" sarpelann npenmeT. 

6) Heema Bonn ranujym je notspio nocrojaH, noic minicjym, a Hapoxarro Tanajym, y 
npacycray Haanyxa Bona naraHo pampa no noapanium. C asonzom micenimom ramijym pearyje camo 
cnopo, a TaillfjyM BCOMa riceprwmo. Hanpoma, cymnopna, a HaponsTo cbna Micenialai nano pacraapajy ramijym H Hamjyns, MK Ha Tamjym (saicalusyjylni crimpling 110111701HHCKOr MilIITHT-HOr caoja TCHIKO pacznopnanom conic) HeicTHAY affaTHO cnomje. Y paerHopmaa junta sum-
nHja ranHjym ce nano paernapa, HugHjym camo =rano, a ranHjym C Hatma He pearyje. TanHjym 
ce npnmerHo pacrnapa H y pacraopy NH 4OH. Y Hanonacom may Ga rrojH iissieby Zn H Fe, macHjym H Tiumjym Hmeby Fe x Sn. Hcnapismia jemiseisa In H Tl 6oje =amen HapanTe-
pncralzHom 6ojon: In ananong6Hgacrom, Tl — csiaparmoseneHom. 

7) TonnoTe craapau,a Hems gepHawra Tponanarnnoc Ga, In H T1 iimajy ene.nehe HPAII- Hocrx 1C1
3  — 2 

Oacarnp -exa): Qa20, — 43, IniOs  — 40, T1203  .--20, InC13  — 43, InBr3  — 32, InJ3  — 19, T7. 
8) YTBpbeHo je na no oTposnorni ramujym 3HaTH0 npestauzyje iiamy H apceH. Mane 

xonirsime jeniusema minHjyma cramyinipajy parr maica (into mono Ha Rabe ammeny y cromap-
cmy). YHOillefbe Magna A0311 TaHltrA1013113 coax y oPraaB38al IIP0Y3P0H-Yie, (*panto, onaHathe name (cum je Banal° 3a Heice inmate 6onerrii). Ilpenapain Tanajyrsa amass/at cy ce icao spno 
no6Pa cFencTaii amnia suimena H mimic Tanicjymorie conic Hamne cy Taicohe ripMeay icon 
Hamm mieTnelum upenapaTa, Mao surremje lc* aponyncyjy Tpajaise carrnynama. 

9) 3arPeHaTheM 1111 Basnyxy rainciym CC npairrwmo oxciumme camo no GaO, Te ce crora 

a Tam 
Ga20

3 
 Ao6

As
Hja o6almo neximpaTamijom Ga(OH) s. HanniYa 3arPeambesi Ha Ba3XYHY naje In203, ijym k enemy  T110,. H T130, ca mans) whist canpacajest 7:Glazers maim pconmo je mixes Tesumparypa. Tex =Kamm 03011a Tarnijyst mace noTnyHo na ce mcmumme no T1 203. Pacrnowsimocr OHCHEHI E203  y mice/mama =wham ce y zany Ga — T1, a y scroll may ce crausyje jamas Bese enemeHan ca miceomacom: Ga sOs  ce TO= Ha 1740°  6e3 pamaraisa, In301  apenass y Ins% nsnan 850° , a TIsOs  nomase jai mmaja unceomac Beh Ha 90° . Hnax =Horny= upenaa T1203  y T110 Rea:mortice CY 3HaTHO SHIM TemaepaType. 

10) Jlaxoha c Hojost xHapoHeHAII mcnYinTaiY 8043,1"Cre y Hwy Ga — Ti. Acm Ga(OH)s  naraym ry6H Bony Tex npic jaHom acapasy, norm T1(0141), IlpeJ111311 y T130s  Bch npx =Amy y Temorni y xojoj je H 6Ho Hmmojetz. 
. 11) 3a Apyry H Tpehy HOHC12HTy ,aHcOmpaime vakurus  no KHCP.XIIIICHOM 6a3HOM no6mieHe cy ose ape/Agnelli: 	 Tflny  

H3Ga03 
 Ga(OH)3  

K2  = 5 • 
K2 = 2 • 

10-11  
10-11  

K3 	2 • 
K3 = 4 • 

10-11  
10-12  

Ha Taj HatIgH, ramjysiximpoRmin npercrousa c.nruij onmerponwra Elmo 6ntacor HACal1H0j aM(p0TepHOCTII. TanaTH H H H X a T H esHarIOPHB
. anyblHSaTHMg nothaneHn cy MHO CyBHM nyTem Tann H IL3 pacraopa. 

12) Xanoremm Gat}, In" II T13+ yomuTe cy soma onroaapajyham COMM Ala+. Can ce mac (ocam clinyomna) penarnano =KO Tone no6po paornapajy y Bona (H y may opraB- 
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§ 4. Thoorpyfia zanujyata 

 

CKHx pacmapaga). OR Haut cy o6ojem canto aqui .Gal a, Injs, T1Brs  H npn T1Js . Sem:swum 
G9C13, CJMRHO A1C13, fly= ce Ha snamorom Haanyxy. Tatum Toruberba a xrbytiarba xanortagna 
H3HOCHMO y Ta6nHuH: 

MarepHja, 	  GaFs  GaCls  GaBrs  'Gals  InF3  InCls  InBrs  ItrJs  TIFs  T1C1s  
T. Toruberba (°C) 	 1000 	77 122 212 1170 .586 436 210 550 	25 
T. rubrialba (°C)  	950 200 279 346 1200 498 371 

aarpe T1F3 it 	rnaby cy6namnuly H H,HXOBC Temnepa- Xanorerutrut imAniyma a •rincOe GaF 3  TIP3 np 
TYPe TOHJI,elba mory ce onpenwrn eaMO HOg npHTHcrcom. 

Terrnemulja xa ratmepHaarrajti no cum 2GaXs  G22)4 maim je ourrpa Ho BOA xanoro-
mina anymiumjyma. Ortrotapajyhe TonnoTe H3Hoce,: 21 Kicars 3a xnopHn, 18,5 raw,: 3a 6pommx H 
11 ICK.2.4 3a jouran. Ha rattnama Krbynana Amcocosanu yienonn Ii3HOCe 2%, OAH. 30%, OAR. 87%. 
HcmiTHsarbe npocropHe crpyxType ruimepHirx oftura xanoreHrina ranujyma H turnHjyma nom-
311JI0 je Ba je oua nornyno ananorna crourypft xanoremtna anymmthjyma, )(Oa je nperetaamenit 
Ha mum 240. 

CJIIVIHO xanorennumma Al (anua y maisem crenerry), xanoreHrturi Ga 	mem= ammo- 
raja noxa3yjy spno jacHo H3panceHy CKBOHOCT 33 a,ItHIWOHe peamaje. Homan npncranoxmma-
m najmenthe onronapajy cacrany EX3  • 6H30, a C xanoremnima nom Apyrnx meTana OHM JIIIKO 
rpaae KomiurexcHa jengibeiba, yrnarfirom Tuna M s [EXs] (X = F HRH_ Cl) H M[EX4] (X = CI, 
Br runt J); Hexa on mix jensuberba spno cy noCrojaHa. Hanprimep, 6e36ojau, xpucranaH NH 3 

 {GaC14 ] (T.T. 304°) pacrsapa ce y Bonn 6e3 uptimeTHe xrumonn3e. MoHoamonajaxat GaCke, NH 3 
 (T.T. 124°, T. K.11,. 438°) TeK H3H3,Iil 450°  nownbe npnmerno ,Ba H3ABaja aMonnjan. • 

13) Cynporno Ga H In npn pacrsaparby T1 y roicesuniama nocrajy coax jenHoimutemmor 
Tannjyma. TanHjymTpmuropHn no6itja ce arco ce Ha TIC1 aejernyje xTropnom BOOM H monce ce 
H3JIHOWTH }13 pacTHopa y O6JIHHy rcpucTanomnpara T1C13 • 4H30. H3 ajIKOXOJIHILIC H eTaPCIUBC 
pacrsopa H3nsaja ce T1C13  y o6ruircy SWUM= 6e36ohnnt /forma= T1C13 .• C2H5OH ium 
T1C13 • (C2H5)20. Be3BOAHH T1C13  =Ho se3yje amomijax, rpageiur amoHnjaxaT T1C1 3  • 3NH3. 
(open Komnnextruix jerpnberba c xanoremuurma imam= meTana 3a Hole cy HajimpturrepHcrwr-
HnjH THnomr M[TIC1 4] H M3iT12C19] (Tj. 3MC1.• 2T1C13), no3HaTa je cno6OnHa KohinnexcHa 
=cerium HT1C14  • 31-40. AeKraom xnopHe sone Ha TIBr HJIH 6poMHe Ha TIC1 mory ce no6HTH 
MaJIO nocTojaHH MeIHOBHTH Xa.TIOTeHHAH CaCT3B11 TIBrCI3  • 4H20 H T1C1Brs  • 41-120. 
Tepmmuca nocrojaHocr xanoremina tposaneinsor TanHjyma 6p3o ce cmarbyje y HH3y Cl — Br-
--I, a nocrojaHocr xcannexca tuna M[T1X 4] y pacmopy, Hamena, pane. 

14) C y JI cl) a T H Ga•• H IbeTOBHX auanorHja 6C360jH11 Cy H JUUCO pacTnoprbrim y nom: 
TanHjymcyncinT o6Hturo ce no6Hja (cm ilsto cyncbaTy A1 3+) Rao xpucranoxiirmaT Gas(SO4)3  
• 18H20. H=Hjyricynclum ce Hansa* 113 Heymann= pacmopa ca 9H30, a y =inky I-12SO4 

 Imo HomnnexcHa mceniura HIn(SO4)3  • 3 1440. no cacrasy 6nmax xpncranarcHnpaT — 
11T1(SO4)s  • 4H20 -- rya= H TaltiljyM. Ca CYJIttIMBUI HH3/1 jeAHOBILTICHIIIHX mewls Cy.T48TH 
GO+ H }berm= artanorHja nano rpane xoeurnexcria jeumberba, yrnasHom Tana AllE(SO 4), •• 
• 12H30 H ME (SO4)2 • 41120. 3a GO+ MHoro je rcapaxTepHcnrourjH npBH Tun (run triune), 
Hon Ins+ 6poj monexyna xpricranHe sone annum y sersmom creneny on npmpone jenHotanerr-
THor mewls. (M), ;lox Tannjym yonurre He naje jeruirberba Trura erHnce. Camillo anymmarjymo- 

curncama, cse one RomnnexcHe corm npawrinuo ce y pa36namelsrm pacrsopHma nonryHo 
pacnajajy Ha nojegme 'morose joie. 

15) Be360jHH H H T p a T H Ga l+, 	T1'± 'Hansajajy Ce 113 pacreopa xao xpircra- 
noxrumaTH, rcojrt ce nano pacruuubyjy Ha Ha3nyxy. TanHjyrdrurrpaT ca =maxima - aJIKailliKX 
merana rpauH Homnnexce Tx= M3 [TI(NO3)5]. Cnriquo jenurberbe c NH4NO3  no3HaTo je H 3a 
In (NO3)3 . 

16) On c y n H A  a GO+ H.  meroninc ananornja Ga3S3 , je arra, xpricranHa maTepHja 
(T.T. 1255°), xojy Bona cnopo paaname seh Ha min*. HanpoTns, In 2S3  (T.T. 1050°) ce He pa-
3name He camo BOAOM Hero RH ps36WamexHm xxcenrumma. 3axnamyiyhH TOMe, OH ce moure AO' 
6HTH nponyurramem H 2S xpo3 cna6o =cent' pacrsop COM; 	Hajnpe ce In2S3  Hansaja y 
o6nmcy Myror ranora, nano pacrnopnarnor y HNO3.. IIpH nyucem xyaarby c pa36nancerutm 
cenmama ox npena3H y nocrojaHHjy upseay mornicinmauxjy Ho* ce seh Teunco pacrsapa y HNO s. 
OBa mo,ruxlmcarrHja no6Hja ce H Henocperumm cjenrnbasarbem ruinHjyma ca cymnopom ups( 33- 
rpesarby. Ca cyncturgHma ELTIKELTIMIX MeTana In2S3  rpaArr, THOHHA a r e, 0,11 OBI= 83ABOjeHHE 
cy y xnmcrom craw NaInS2  • H2O 6ene H KInS2  — pyHorgacre 6oje. CysHm nyrem cy.no6Hserii 
Taxoe aHanorrur no , cactaBy myTH THoranaTH. 

IIpH 3arpeaarby In2S3  y c-rpyjH Hononma nocraje ups cyncinin jenHoHanea T a o r 
malliYma.•3arpe3albeit y aTmocItepH H2S npena3H In2S noHoso y In2S3 . Ha Aorrou.Ho sitcoxoj 
TeknepaTypir, nocrojx, npema Tome, partHoTema: In2S 3  InsS 2H,S. Ba36.riamerre 
xricennHe paanaHcy In2S (T.T. 653°) C Husajithem irptleHor 

17) IlpH, y sorra H pa3671aacerufm xxceuHirama HepacrsOpaH T1 sSs  (T.T. 260?) mace ce 
no6nin canto cymm nyTeM. Cymnopreonomin penyxyje COBH rportaitarrnor rannjyma no =ems 
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440 	 XI. Tpeha epyua ileplWaHOZ mamma 

2T1.... + 3H2S = T12S -I- 2S + 611•. ()Raj upiw T12S (T.T. 443°) num ce racobe ,goarnt 
gejcrsoM aMOMOYMCYJI4K11,a (Him H2S y Bp° Cna60 mcenoi clx4m1H) to coral• jemlosanerrnior 

. 
Tanmyma.  

18) H H T p il u Tposananur raindyma • (GaN) Mute ce no6HTH nejcrHom amousjam 
Ha ranHjym Ha 900° . To je TaMHOCHS npax Hojx4 ce He pacmapa y smut ri wicenimana. IT,pm InN 
ce crsapa npn 3arpesamy Na3InF6  y aTmoccbepH amoHajaxa Ha 600° . 1103HHT je Taxohe cuss 
,3;BOjHH HHTpHA LiGaN2, =the nocrojaH Hero ananorHa jegmbetba anyhuumjyna. • 

19) ,IIHmepms xuapua ra.mnjyMa (Ga2I-13), ammormja nii6opaxa, no6usen je Ha Accra cno-
men Hawm. To je 6e36oMa wmocr (T.T. -- 21 °, T. H.Tb. 139°); Hoja notimbe ua ce paanauce Ha 
enemewre sell 143Ha,LI 130° . Ao6HBeH je Tarcohe xpiicranaH a It T H j y M r a n H j y m x H A p H A 
— LiGaH4, auanortrja 6opxxxXXPAna (§ 1, non. 35) H anymHanjyAnnIAPEP.a (§ 2, on 35). 

20) On jexunberba A s o s a n e H T H o r r a n it j y nu 6mbe ou ocnumx npoyneu 
je xcnopm, no* ce mace warm 3arpesaH,em GaC13  c Hellmann rvixjylaoM. Bes6ojnn Rpm-ram 
GaC12  (Huns Ga2C14) Tone ce Ha 170°  y Tenn= Hoja mom nano ga ce npeanuturt w uo6po nposonti 
enempHIIHY cTP3'13r. GaC12 lubytra Ha 0163 535 ° . Ca Boum eneprutmo pearyje'itansajajytm sop-
mix. IIonno ce cnntura pearamja Amass Hann ce pacrsop Ga y manoj HORHHHHH uomleurposaHe 
HC1pa36nancyje sonom, TO je spno seposaTHo na osaj pacrsop cmApxcH n GaCZ2 . Homan je Tamobe 
myr, y awns HepacrHopnans cynotint GaS Hi* ce TOM! Ha 965°. 	. 

21) HajHanainjH npeTeraemm jeAMH.eiba j e n H o H a a e H T H o r ' r a n a j y m a 
jecTe TamHonpu OKCHA Ga20. xojn nocraje must ce Ga 203  aarpena c meranimm ranHjymon.. tbe-
roso npenrunhasarbe mome ce Kase= necrunanajon y Baum Ha 500 ° . Ikejcrsyjylm Ha H2SO4, 
osaj ono= je xtenumwmo penYKYie no HIS. Ho3HaT je Taxohe clittoupH cynximn (Ga 2S) mixt 
ce Holum° pa3name sonom H pa36nauceman xacemmana seh Ha xnanHo. 

22) Xnopurt g s o s a n e H T H o r H a n H i y m a nocraje Kam ce In 3arpesa y 
c-xpyjH HC1, Rao hruni6apHowyTa Tetmocr, uoja npn xnaherby, naje 6e36ojHe xpHcrane (T. T. 

235° , Taub. 485°). rycama naps sr mnepsany 500-700°  onrosapa cbophlynn InC12, mehrum, 
pe3ynTaTH HCIDITHBanoll marHeTourx criojcrasa no +Amman ycnosHma pcasyjy Ha ;amply itop-
myny — In2C14. Bona paaname Alixaoratti Hmmjyma Ha In H InC1„ npH Keay ce nporxec spun( 
y Ace 4m3e: 2InC12  = InC13  + InC1 H saTHm 3InC1 = InC1, -1- 2In. ,1E(ox ca InC1 2  npyra clena 
°Amax cnegYie 3a nPann, nom= ce pannartube InBr 2  (T. rub. 632°) inannom BOAOM 3aamaaaa non 
npsor crymba a name Hne canto penanumO cnopo.. 

Xnopug j en H o s a n e H T H o r H H g a j y m a nonce ce uo6HTH nponyurralbeM 
naps InC12  Han 3arpejamm In. IIo3HaTe cy use }cowry= monminmarmje : acyra, nocTojana Ha 
o6Htmoj TennepaTypH H upsena noc-rojaHa H3Han 120 ° . Ha °Ho 1100°  rycmna nape onrosapa 
(toopmynH InCl, anti ce rum tan en nomanasaxby Tenneparrype n o s e h a s a. Bona pa3name 
InC1 Ha InC13  H In. Hexe oco6mie pa3•cc xnopuga mugHjytaa umeTe cy y ra6amut: 

MaTepilja 	  Inas  InC12  InC1 
TonnoTa cmaparba (rman) 	 129 87 45 
TemnepaTypa Toni-berm (°C) 	 586 	' 235 225 

1  '!spoor Bois 6e36ojaH 6ez$6ojaH  mcyT 
HCTOTLIbeHOT 	  

TeMneparypa marimba (°C) 	 498 

	

HCYTOTaMaH 	, 
485 	• 

TamHoupseH 
• 608 

Bpommt H jonug jennosaneHTHor mumiYma lubriajY Ha 622° , onH. 711° . Homan( cy Taxobe 
1%0 n In2S. 

23) TonnoTe cvnaparba Herm jenalberba j e A H o re a n e H T H o r T a n H j y m a 
HMajy cnegehe spermocTH (KKanlzp-ace): T120 — 21, T12S — 11, T1 2Se — 9, TI2Te — 4, 
T1F — 77, T1C1 — 49, T1Br — 42, T1J —31. Ha saanyxy T120 (T. T. 300°) nocreneHo npena-
311 y T1,02 . IIpH ynapaaarby pacrsopa TanHjymximpokoma osaj ce o6Htmo Hansaja y o6nrucy 
xpucranoximpaTa T1OH • 2H 20. Hpena nonauHma mumpexmor , onpel)Hrairba EoHcrairra tbe-
rose nticomijacmje nonce na ce Hamm spensomhy K = 0,6: 

24) Hexe oco6nne xanoremma T1X naTe cy y Ta6nHHH: 

MaTepnja 	  T1F - T1C1 , T1Br , 	T1J 
Boja 	  6e36ojaH 6e36ojan )nyincac-r 	, mcyT 
TemnepaTypa Tombeiba (°C) 	 • 327 430 460 440 
TemnepaTypa usbyttalba ( °C) 	 • 655 806 815 824 

Octet ,b-yre momulamagaje T1J, no3HaTa je H upseHa, nocrojana 03Han 168°. Ha csernocrH Ta-
noxnopmx .non* n,y6xmacT ycnen nocreneHor pa3narafba Ha meran n =norm'. IIpema cserno-
CTII cy OCeTMHBH H )743yTH lallOreNHAH jeguosageHTHor TaMihrMa. PaaMigHTO on ocramocxstno-
reHma, TanoclanyopHn ce 313.1(0 pacrsapa y BOAR. Jon T1- Hema TeHnefinniy Ha crsapalby HOM-

=Mal ca amomnaxc ►  y Honenom pacrHopy. 
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§ S. Iloozpytia aamoujyma 	 441 

25) 11p06mnfore spemrocrn 3a pacmorummocr mom corm jennonanewnror Tannjyma 
no o6minnm ycnonnma (1p COMB Ha 100 zp H30) H3HeTe cy y Taannum: 

AHjoH 'F' CN' CIO,' NO3' CO3" SO4" CIO3' PO,'" BrO3' CI' NCS' J03' Br' J' 

Pacrnop- 
MHBOCT 400 15 12 	9 	5 	5 	4 	0,5 	0,3 	0,3 0,3 0,06 0,04 0,006 

Ilpn 3arpesawy, pacmopamnocr Amormc cones Tannjyma nomehana ce spa° jam). Marra pacTnop-
JbHBOCT T1J mcnopmnhyje ce y anammomoi xemmjn 311 HOICa3HBIlMe TI.. Cyncpnn jeaHOBaHOHT-

Hor Tannjyam (T.T. 443°) Ha na3nyary ce nocreneno oxcnimme. Tannjymnap6onaT (T.T. 272 °) 
nana3n npumeny y kmitycrpnjm crams 3a napany craw= moje jam) npenama cnernocr. 

26) H H T p 14 n jennonanennior Tannjyma (TI3N) crnapi ce y o6ning upnor Tanora 
npn pearamjn TINO3  B KNH, y Tetmom amormjany. Osa marepnja je ri3Banpermo nenocrojana 
H MHO ce pamance c excnnomijom no ,Ixejcrnom najpaanwmTnjux CTIOJBHHX y3pona (rnmpnmePI 

npm X( wispy C TetIHOM 130)2(0M). Y HOHTalay C Bonenom napom T13N ce minponn3yje Ha T1OH 
H NH3. 

27) 3a Tannjym cy neoma mapanTepncrwme neme nomnnencne conk!, y Rojnma OH 

cTyna jemionpemeno H Imo jennonanenTan H ma° TposanenTan enemenaT. TaKBM cy T1[T1X 4], 

T13 [T1X6] (X = CI JUDI Br), T13 [T1J 8 ], T12[1.1(NO3)5] H AP. Moryhe je na ananorny mom-
nnexcay crpywrypy npm o6nximim ycnomma mmajy Tamohe xanoremnm rommanerrnmx munrjyma 
• ranniyma. 

§ 5. Hogrpyna eaangHjyaia. — OCHM HenocpeAmx tinaHosa °He HoArpyrie 
— cHaiiAujyma, HrpHjyma, nairraHa ri aHTHHHjyma — iboj cy &may H enemeHTH 
C peHHHM 6pojeM 58-71, Ha3B3HH aajeginitnum HmeHom JI a H T a H H ,11H , a 

Taxobe enemeHTH c,a peninim 6pojem 90 H mune —aKTHHH,11H. 0 °Emma he 
6HTH 3ace6Ho roHopa y §§ 6 14 7. 

Konimnie nnaHoBa nogrpyrie caainnijyma y' aemnanioj EopH cy: Sc — 2 • 

• 10-4%, Y — 5 • 10-4%, La — 2 • 10-4%, Ac — 5 • 10-15%. MHHepanki, 6o-
raTHjH 6ano xojHM og OBHX enemeHaTa Hanaae ce BeoMa penco. IlpairninHy ripH-
meHy nojentnni enemeHTH nogrpyne cxaininjyma H HAncoHa jeAmbeiba 3acaga join 
HeMajy, a jennweaa aaTHHHjyma join cy cacimm Henpoynena. Mano6pojHH noAaga 

yxaayjy Ha Iberoso BeJIHKO CpOXICTBO ca HaHT3HOM. 1, 2  

Y mule HRH Mame tiFICTOM craiby aacaaa je H3ABOjeH (enexrponHaom HCTO-

nmeHor LaC13), canto n a H T a H, LIHje cy OCO6HHC npoyneHe AocTa 

To je 6eo MeTaJI, crierootHinie rename 6,2 HeIIITO Tripbx on xanaja, TORII ce Ha 

826° , a myna Ha oao 1800° . EnexTponposoiTAHBocr naH•raHa je oao naa nyra 
sepia on III3OBOAMHBOCTH SICHBe. 

.TIawraH je xemkicam Beoma axTHBaH. OH =MHO paanance Bogy c HagBajaihem 
BO,IIOHMKa, JI3K0 ce pacTBapa y Kncentumma H npH 3arpesamy eHeprHtmo pearyje 

ca CBHM THIIHL/HHM Hemerannma. Oco6HHe Sc H Y, yHOJIHKO cy npoyneHe, BpJI0 

cy CJIHT-IHe oco6HHama naHTaHa. Y CBHM CBOJHM jeAmben.Hma caaininjym H aperoBe 
aHanorHje HCKJbyxIHBO cy Tp0BaReHTH H. 3-5  

OKCUati Sc, Y H La Bpno ce Teinao Tone, 6enti cy npaxoini, Rojii ce y BOX! 

npaxmlnio He pacrBapajy, anki ce naxo jegmie c mom rpanehR Gene icHnpoxcHge 
E(OH)3 . 

Xudpoiccuau cRaligHjyma H iberomix atianorkija y Boni' ce TaRObe amp° He 
pacrBapajy. CBH OHH Hmajy 6 a 3 H H aapaicrep, goy cna6o HapaiaeH Rog 
Sc(OH)3, aim HojH ce y may Sc—Y—La 6p3o nojanaBa, Taal) na ce La(OH) 3 

 noHaum Beh xao j a lc a 6a3a.6-7  
JOHH SC• • •, Y••• H La••• 6e36ojHH cy. OA oAroHapajytilix 11,11X0BKX C0.414 

ca 0611t1HIIM miceamiama, X JI 0 p H g H, HHTpaTH H aHeTaTH MHO ce 
pacrBapajy y BonH. HanpoTHB, da nyop H AK, aap6oHaTH H 0 - 

c cji a T H mano ce pacrBapajy. Pacrsopmmocr c y n 4c) a T a y IIH3y Sc — La 
6p3o ce cmathyje, npH tie/iv je Ha nosHineinim TeMnepaTypaMa mama Ho Ha xnaAHo. 
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442 	 Xl. Tpelia opylia &Name magma 

Y CEITAHHOCTII ca 6p3mm noiramem 6a3Hor KapamTepa XH,11p0KCHAS y 11M3y Sc—La 
xmitponmaa conm y TOM mcrom may jam ce cmaibyje. 2-" 

Ho xemmcium ocopmmama mitten= H H3Hx0Mix jeginseiba, noxpyna man-
Aajyma je spa° cpcmia noltrpygm MUM. Y canto} lloArpyrut mka cpegam WO-

Mein — wrpHjym, 110 CB0j11M XeMIKKHM ocoGiniama cmjH yomure &DM Juutrauy 
HO cHaHHHjymy. 

OR o6e nonrpyne rpehe rpyne y norneiy ananornje upeMa HAMOBlitst TEMA-

HHM enemennuda (B, Al) OBHMa 1(0,4 BHHIHR 1103HTHHHIRX BaHen-
THOCTH crojx 6JIMHe ynpaso noArpypa c lc a 's A R j y iri a. OHy 
memnor noTHOyje, HanpHmep, npaHHHHH ToH npomene Tonnoxe creapium mu= 
OKCHAa y genom fumy B — 1.a, MK Taloa jacma 11paBiumoor He Home* y nmay 
B — Tl, Ha0 IHTO ce BMW H3 Hpanoweinec 6pojesa Oacartfap-Atois F.203): 

T1 In .Ga Al 	B 	Al 	Sc Y 	La 
120 240 256 399 345 .399 410 	440 457 

Ample 

1) Sc, Y H La (Hapotnrro jsa nocnemba) o6mnto ce MIR= HHTHMHO nomemannt me1)y-
co6Ho, a H ca nawnuommta, a Tatto4e ca nttpxolmjymom, xactamjymom H Topmjymont. Bella mina-
=tura nomemamtx mot nocroje canto Ha nano Parra 3ei6ntime noun. Atcrmudyma yam mma y 
He.3H8THHM TparOBHNIS y ypanomun pyjama (0,06 Me Ac HS 1000 KZ U). 

2) HTpujyM je ampHseH 1794 mg., =WISH — 1839 ron., cxamittjyra 1879 ron. mum* 
jym — 1899 ron. C.RaHnHjym je npeTota3ao H ileTan.Ho ormtao A. H. Metmenejes sodata romans 
npe tberonor orxpitha (VI, § 1). 

3) Ha cyHom Ha3nyxy naHTaH ce onmax npettnatm runtmacTunt cnojcm mama xoUt =rut 
memo on name oxcananHje, Ha HnaHotont nocreneno ce npennapa y 6eo tampoxotn. Y aTmoc4ne-
pH miceomma nawraH ce Ha 450°  3anannt H caropeaa y o tt c x n (La 203). Ca a3oTom Haman 450° 

 naffraH rpanx Iva HHTpHA (LaN) KOH HOAR =KO pasnaxce. Y xnopy H =pants 6poMa Wet' 
xonHo 3arpejaH namux carOpetta, rpandut onrosapajyhe x it nor ex H j  e LaX3, a c jonom ce 
Amapa aHanorHa peammja, camo 6e3 nojaHe cHeinocrit. - 3arpejam JA0 240°  y awdoatxpa Boico- 
lima, JISHTSH rpajn CHBOApH x-11 A p H (La1-13). Min= jaxo ancop6yje BOAOHHK H Ha 045H11- 
Hoj Temneparyint. C mHorxm meTarnama (Hapozurro Pt) misTan ce n ano nerHpa. Ca HcrombeHunt 
Al exeprionto pearyje x rpagn Ha HaAnyxy nocrojaHa jenmbetba cacrana LaA1 4, xoja neno Rpm-
(-tummy. 

4) 3a HcrotTtmatte rrpHmepRe enemeirapuor Sc a Y (Roja cy H3rnena canpucautt npumece) 
no6tmeHe cy cnegehe KoHcTaHTe: men. TeHome — 3,0 a 5,5, Tatum 2'0'137.01.a =1400 °  H 1490°, 
Taxme tubyttaisa 2400°  x 2500° . 

5) Y moy La — Y — Sc yHexontnto ce cmathyje =MRCSS awnommes enememara. TonnoTe 

	

rmaptuba Heionc auxoturx jegmbetba }axe cy y Ta6nntm (xKanlzp -ex6): 	' 

Sc20, Y30, La203  ScC13  YC13  LaC13  LaiS, LaN LaH3  
68 	73 	76 	67 	80 	84 	59 • 24 	18 

6) JIaxraHolcom ce TO= Ha 2320° . Peammja ca Honom Tette ca 3HaTHHAS Hmotajalbent 
TonnoTe. Otto ce 'Noma! H an °mime Y a Sc, camo y mathoj mepH. CxaHnHjymnamporcom ce 
mano pacmapa y tonntemponamtm pacTimpHma jaxxx amountja (Tj. noxa3yje jom =axe amcbo-
TepHorn4), Y(OH)3  c anxamtjama rpamt KOROHASH pacnnop, 143 xojer ce 3STHM mama° =SOWN, 
not Ha La(OH)3  anxanHje yornme He nenyjy. H3rnena na je HOA Ac(OH)3 j0111 jaw Hcnonsen 
6a3HH Rapatcrep. Y tcHcentmama ce taw mot tampoxcHnu nano OacTHapajy, rpanetat onroinapa-
jyhe coml. 

7) IIpH Tanoucemy COSH HTpHjyma H naHTaHa anxamtjama y npracycnny H 303  nocrajy 
nepoacHnHa jemnbeffia cacTaHa E(OOH)(OH) 2  x1-120. Knicemme pa3namcy °Ha jenutberba 
t ocno64aHsem Honomumepoxcurta. 

8) Behtma conu Sc, Y H La xpacTamune ca 3HaTHHIS 6pojea monexyna Hone. Moore nano 
cTHapajy Komnnexcna jemnberba ca onroxspajylutm COSHMS HH3a jenHosanewnnax manna. Ho-
311aTH cy Taxoe H Hp0H3BO1H AO6HBeHH SAHHHjOM RCN= npyrux maTepHja, HanpHmep, amo-
mtjaxa. 

9) 45 nyop H j  H Sc, Y H La H3nnajajy ce Rao Tanor Rua HF gejcrayje Ha pacntope, 
HADCOBHX COSH. Can)(pommyjylut H AcF3), cy 6e36ojant. ilwrepecaHnio je paamparro IIOHSIIISHaS 
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5. Thodepysia ocauoujy.tta 

LaF3  u AcF3  npx aarpasapay Ha saapyxy: mum' cpnyowis Ha 800°  nocrenaw npenam y LaOF, 
Aoic CC' Japyrx He melba RH Ha 1000° . CTBaPalby ECOMIURICCMIX clanyopma y pacrsopHma CKHOH 
je canto Sc176, 3a HOjH cy Homan' lima' M[ScF 4], M2 [ScF6] x Ma [ScF6]. Hem Hommexcax 
otonyopH,H;H asurnajyma Ham ce pacTsapajy y som x socTa cy 110CTOjaHH. HanpKMep, H3 pacrso-
pa (NH4)6 [ScF6] sejcrHom NH4OH He H3ABaja ce acamsjyainutpcncals. Mum ce Tanmat Aej-
CEBOM NaOH. 

Ilporaassme 6easosmx ciicreMa MF — YF, u MF —LaF 8  =Tomas Tepid's:He aHa-
JIB= omoryhano je m ce ympps c-rsapcme no nim ycnosHma nocrojamtx Kommacca K,YF 3 

 u. (T. 996°),121)8YF, (T.T. 106e), csope (Ta. 1075°) H CsLaF6  (T.T. 795°). Ca clayommata ppy-
nix =cam= mama He crsapajy ce manorHa lemma's. 

10) Se3BOJNIH x 31 ()PHAN Sc, Y La mory celw6HTH =rpm:m*4m am= onrosapa- 
lyher maim ca yrnsat y crpyjH xnopa. 
cy  mince: 

MarepHja 	  

113xxose Tame Towbars H cremes' XH,VONN3e Aare 

ScC13 	YC12 	LaCls  
Temnepwrypa Tormess (°C) ... 	960 624 872 
CTeneH =Mom= 

(0,1 n pacraop Ha 14°) .... 	0,9% 0,01% 0,003% 

Ha Mammy upHaname Hnary H paccumbyjy cc, a y BOHR (H amoxony) now ce pacrsapajy. H3 

pacrsopa Hassajajy ce HPHCTaNOXNapaTH 06HqH0 Ca 6 (Sc H Y) ELM 7 (La) MONenaa HOAG. Ilpu 
aarpeHaH,y Hacraje Avila/mum Hassajathe HC1 ya crsapme (Haponuro y cursiy Sc) 6a3msc 
suoposa (mna, HaTIPHMep, SCOC1), HO* ce He paemapaly y Bona H BPNO cy HOCTOjaHN npema 
amcanstjama a xxcemmama. Cmonocr Ha crsapatay Homnnexamx cones x3panceHa je xop xnopHSP 
mamo ma= Hero mg otnyopma, npH memy ce MINIM TalCBIDC.COMI y sox' naxo pacrsapa. Y 
msperom allay H3ABOjeH je CaM110 CS3 [LaC18] • 41120. Oco6me 6pomasa Sc, Y H La spno 
cy CNIttilHe oco6HHaMa, xnopana. Oco6HHe j o s Hs a jom cy mano upoymale. Os HANC ce Las 
Tom Ha 761° , sox Ta'iKa Tombelba LaBra  nem" Ha 7830 . TemnepaType waymms (cy6musausje) 
anompa, 6pomma H jopupa cxaHsnjyma nom Ha 967° , ones. 929° , ones. 909° . Y sem c Tam Tem-
neparype Tama's ScBrs  (960°) H ScJ3  (945°) awry ce °spawn" camo non nosHmemiat npurx-
CHOM. OBO ce npax•rwsio 0,3,HOCH H Ha ScC12 . 

11) .H liTpaTH Sc, Y H La NaHO ce pacrsapajy y som H amcoxony. H3 pacrsopa Sc 
(NO2)2  spacraimme o6Hmo c 4H 20, sox cons Y H La xpncrannmy ca 6H,0. Ha sassyxy ce Ts 
xpHaanoxxspaTH pacrumayjy. 11pii 3arpesmay npenaae y 6a3He coim, a awnim y osrosapajyhe 
accuse. C HHTpaTHMa animism meTana La(NO 2)3  rpasH no6po xplwramnosaHe ssojHe corn' 
Tana M2 [La (NO2)2 ] . 

12) C y n 41 a T H SC, Y H La HplICULTIFUNY c.a 6, osH. 8, ones: 9 H2O. 3arpestme som 
Hajnpe ,Etenkrtparawijll, kaamm nocreneHom "rassajway SO 2. Oso ce, melwrxm, sem= Canto 

Ha BHCOHHM TeatnepaTypaata, npn qemy y may Sc—Y—La Am= Be3e ca SO, jaxo pacre (Ha 
9000 Hanoif napa H3HOCH 11, °Au. 3, (mi. 2 ,sem Hg). lipema Tome, noTrryH npenaa cyncbaTa naH-
Tma (H HrpHjyma) y mew' nyreM aarpesms mom ce spa° Tomo -  ocrsamm. 

Pacmopassocr cynclwra y sosH jaxo ce cmacsyje y way Sc — Y —La, a ramhe c Howl-
mensm Temneparype. OHH mum rpane mainnexcHa jesimars yrnasHom Tma M[E(SO 4)2 ] H 

Mg [E(SO4)3]. Y xpHcramom cushy no6HjeHe cy ii cno6ome KomnnexcHe xxcenHHe mna H a 
 [E(SO4),]. Pacrsop Sc2 (SO4), penamsHo pbam nposops enexrpHqHy crpyjy, npx memy rim 

enexTpomax pacrsopa 3HaTaH neo acamsjyma me Ha aHoll y. Ca npyre crpalie, Ha noHamms 
pacrsopa gc2(SO4)2  npema pampa peatalumma (soHeune spywitajer Hero son oc-ramx coax 
acaHsHjyma) monce ce aacsaymumi na ce y laemy Hanam penamsHo mano joHa Sc• • • . CHe To aajemo 
y3eTo, HaBOAH na CC npanocram na pacrsop CHanZtHjyMCyNcbaTa JOHCTa ca,gpacH Komaneic-
cHe CORM Tuna, HanpuMep, Sc[Sc(SO4)2]g . 

13) Kap6oHaTx Sc, Y es La awry ce so6HTH y xpxeranHom cramy (ca 12, ones. 3, 
cm. 8 H20) Hap ce pejersyje cogom Ha xname pacrsope oprosapajylim con!. Y mumcy peas-
msa acaHmjyascap60HaT nano ce pacrsapa, "rrpHiyancap6oHaT Tom

' 
 a nairramcap6oHar canto 

ce ynoTpe6H xoHileurposall pacrsop cone. Yapox pacrsapaHq je o6paaolume Komnnexam 
cons' Troia M[E(CO2)21). Hexe on MAX, HanpHmep, K[La(C06)2] • 6H20, go6Hjem CY  H y xpll-
Cr/WHOM Craliar. IlpH aarpesway 6e3BOBNHX xap6oHaTa ON,Na311 CO2, qemy ce =Hots ose 
rgHcomjassje crawayje y HH3y Sc, Y, La. 

14) AneraTH Sc x HsrosHx aHanornja .noco ce pacrBapajy y Hops. Aejcrsom amo-
Hxjaxa Ha NXICOBe pacrsope Hamajajy ce 6a3HH aljeTaTH, "cojH ce awry so6wrx y 'Kay rend. 
3auuauiuua oco6uusTpusor rena 6aauor at 	nauraHa je y Tom nrro c jogom naje runsay 6ojy, 
noTnyHo =limy olio) xojy naje x cxpo6. Oso ce ynorpe6nssa 3a goicamsatae La. 

15) Oxc a ns T H Sc, Y !La Tana= ce Rank OHCaNHa meant= SeierBYie Ha HerrPan -
He Hmi cna6o mcene`pacrsope HaHltOBNX CONK, y nomaxy xao arpyman pacrsop sojH nocreneHo 
npenam y spHcranacr (ca 5, ones. 9, om. 10 H20). Y sons' H pa36==mm KHcentunima oxca- 
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444 	 XI. Tpeha zpytia tiepuoauoz cuaT4ezea 

num ce caopo He pacTsapajy, Hao mu) ce To, Hanpwraep, no H3 mince H3Hellt% 110/11112103 3a 
25°  (6poj 	E2(C204)3  Ho* ce pacrnapajy y 100 .11.4 pacTnapaga): 

OICCaRaT  	Sc 	Y 	La 
Pacrsopammocr y Boum 	 0,75. ' 0,10 	0,06 
Pacrmopaarsocv y moparammoj 

H2S0,  	115 	173 	398 

Amu 3/MTRA HOREPRIlia urpujymomcanara, a mapoturro cmmuurjymomcanara, 	pace 
y BpeJmM, momreirrpomamot pacTBopnMa Harpmjym, muntjyar m aMOHHjyatompm Ta.dlpu anabe-
my raxmax pacrmopa R3 rbroc ce ranome HOMLUTexcit cacrana: 443 [E(C1104).) • xH2O. jlarrra-
Homan= ce cmopo ne pacrmapa y pacrsopmma apyrmx °rtes./rare. Ha pasnaturroJ pacrsopmaao-
cni °manna Sc, Y, Lan madman rpyne aurrammua y 'venom momueurpomanom pacrsopy 
(N114)2C204  33010133fia je jeans ou merorut 3a ommajarbe jemmor acme= APyror. 

16) C y n 4  nAH Yr! La mory ce uo6mrm mcaperbem e,RXOBHX mama y crpyjm H1S ea 
1600° . To cy myre marepirje (moje ce Tone lia OHO 2000°)3 AOK &$S* /I?" WHY 6ojy. 

17) HHTpH A  x Sc,Y x La KpliCTILMIllly no rimy ItyX1MaCKC CORR (B. CR. 63). CBn cy 
meoma nocrojam mar 3arpemarby. Hanpmatep, ScN ce roux ma 2650°  6e3 pamaratba. 

18) Kap6mgm Ym La oaromapajy1/4 no cacramy tbopmysim Eq. Tim Smarm:by momom 
Aaiy YETMBHOM crawly merunema ca meramom. 3a HTFuljrd .H =RUH cy 1703RaTR 6opmam 
cacrasa E13 6 . 

§. 6. 31anTaintim. — Kao IIITO je seli , nomeHyru y hperxogHom naparparby, 
Henocperoto .nanrany 6JIHCIO1 cy 14 mebyco6Ho cpoginnr enemeHara, HojH tame 
3ajenHo rpyny narrraintga. linaHorm one rpyne jecy: 

Hepmjym 

58 	2 
8 

Ce 	20 
18 

8 
140,13 	2 

Hpa3eogrim 
59 	2 

8 
Pr 	21 

18 
8 

140,92 	2 

Hemam 

60 	2 
8 

Nd 22 
18 

8 
144,27 	2 

11Pomermjym 

61 	2 
8 

Pm 	23 
' 	18 

8 
[147] 	2 

CaMapnjyM 

62 	2 
8 

Sm 	24 
-18 

8 
150,43 	2 

EYPonliirs 
63 	2 

8 
Eu 25 

18 
8 

152,0 	2 

Tamonmorjy 

64 	2 
9 

Gd 	25 
18 

8 
156,9 	2 

Tep6mjyat XbiclIP030  iYm Xanamjym Ep6njyM Tyamjym lireP6niYm ArreAliiYm 
65 2 66 2 67 2 68 2 69 2 70 2 71 2 

8 8 8 8 8 8 9 
Tb 27 Dy 28 Ho 29 Er 30 Tu 31 Yb 32 Ix 32 

18 18 18 18 18 18 18 
8 8 8 8 8 8 8 

159,2 2 162,46 2 164,94 2 167,2 2 169,4 2 173,04 2 174,99 2 

Kao IIITO ce 113 nonaTaxa 113HeTIDE y Ta6JIHIM BMW)  Asa CTIOILHa enexrpoH- 
cxa cnoja y aTomnma mop° mix nairraimga jenHaHo cy HoHcrpyHcaHa. lipomeHa 
ce, mebyrnM, spurn y Tpehem cnojy, trsjH ce 6poj enexTpoHa Kuhn on La 
Ha Lu nonehana og 18 ;Ace 32. 110111TO cy xence oco6HHe enemeHara sesame 3a 
crpyraypy yrnanHom CHOJbHHX enerapoHcrunt cnojena, TO npomeHa 6poja 
enerapona y Tpehem cnojy yinge Ha Te oco6nHe cacsHm cna6o. Y ne3H c THM, 
ceu Juutulauudu no oco6uHama cluetuu cy jthan apyzo.ue H nouatnajy ce Hao 
,,X0MO.TIOTHOT pena" naffraHa. 1  

Y npriportH ce nrarraHH,gx Hana3e Emma pacyTH H ynerc nomernann jegaH ca 
Apyriun, Rao 14 C JlaHT3HOM H HTpHjymom. 113101013a penarin3Ha 1(071111111H8 y 301.11)14- 
Hoj HopH (3a jegmunly y3eTa je KOJIMICHS nepajyma — 0,0005%) norca3aHa je 
Ha cm. 261. Rao IIITO ce H3 ounce SHAH nai•rainnw ca H enapHHm nomran-
Kam Ha6ojeM je3rpa manic cy pacnpoorparberna y nprapogH Hero 11,11X0B11 Hajaumar 
cycenH ca napH H m Ha6ojeM. Seat o63Hpa Ha TO. HITO je Honalnura nairraxana y 
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Cua6melbe 

Externem La Ce Pr Nd Pm Sm Eu 
Pamtcyc 
jotta A 1,22 1,18 1,16 1,15 	1,13 1,13 

6a3Frax oco6ona E(OH) 3  

Sc 
0,83 

Gd Tb Dy Ho Er Tu Yb Lu 

1,11 1,09 1,07 1,05 1,04 1,04 1,00 0,99 

11 6. .11canZatiudu 	 445 

3eM11,11H0i RopH 3HaTHo seha OJj Roam „o6Humix" enemeHara, xao Ha npHmep 
J H Sb, npaRTHuHo 11,11X0B0 Hcx6pHruhasarbe je seoma mano. JegaH og y3poxa 
°some je Teumoha H3gsajaiba OBHX enemeHara jermor oR gpyror ycneg H3saHpegHe 
CJIMMOCTH 14311X0BHX oco6HHa. 2  

CBH naHramirm cy no npaminy aipoeaAeurauu, HepHjym, oarm Tora, gaje 
11113 jegmberba y RojHma je uersop osaneHra H. Ho3HaTH cy Tam* 9K- 

CHAH geTB0p0BaJleHTHHX Pr H Tb 11 Hexe CORM ,KBOBaJleHTHFIX Sm, Eu H Yb. Me 
IyTHM, cBa cy osa jegmbeRa 3HaTHO 

makbe RapaRrepHcmuHa 3a ose enemeHre 
(ocHm 3a Ce) Hero jegmbeiba y xojtima 
cy OHH Tp0BaJleHTH14. 	 48  

1.0 

Y marbe HnH smite uticrom cralby 
H3,L1130jCHH cy canto Ce, Pr, Nd, Sm H Eu. 
Ho csojHm oco6HHama oHH cy &mom 
naHraHy, gm( cy OCTaT114 JlaHTaHHAH CJIMI-

HHjH HTpHjymy. 3-6  

arcuau naHraHkma (E 203) cy Temx9 
TOILTEMBe npamRaere maTepHje, xoje ce 
He pacTsapajy y sogH, arm ce c lbOM 

eHeprwmo jegHHe, rpagehH xHgpoxcH,qe. 
OKcHJLH Ce, Gd, Yb H Lu 6e36ojHH cy, 
;lox °cram Hmajy pa3nHutrre mijaHce: 
Eu, Tb H Er — pynarracry, Sm, Dy H Ho 
— nnaBy. 

0,8 

44 -  

0,2- 

e ...... 	 . 

5738.£9 IP a /1 10 Si if MR CO if 717/ 

CA. 261 -- Penamotte Hompume 
mirramma y 3ehummoj Komi 

— }wry, Pr, H Tu — 3eJleHy, Nd 

XuapoRcuou E(OH)3  y sogH ce mop() He pacTsapajy. CBH OHH Hmajy canto 

6 a 3 H 14 Kaput-rep. Ho creneHy H3pa3Hrocrti osora ximpoxcHrm nairramma 
mory ce nopebaTH y jegaH 11113, xOjH ce c.name c H1430M joncmix pagHjyca mum 
enemeHara: 

paJmyc joHa E3+ 

nonowaj Y(OH)3  y osom Hwy — Homeby xHgpoRcHga Dy H Ho — Taxobe of ro-
sapa BellIVIHHH pagmyca Y 2+ (1,06 A). Ca rnesHmTa paHHjxx npernocramor (V, 
§ 5) osaxsa 3asEcHocr oco6HHa E(OH) 3  og pagHyca joHa Es+ nornyHo je noj-
MJBHBa. Y carnacHocTH Ca CBOJHM HCKThr-IHBO 6a3MIM Kapaicrepom ximpoxcHgu 
naHrarmga ce He pacrsapajy y amanHjama, anH naxo pearyjy c micensHama. 7  

CORK naHraHHga cy seoma curium no oco6HHama comma La H Y. Boja joHa 
E• • • o6HuHo je Hcra °Halm xao H 6oja ogrosapajyhax oxcHga (H3y3erax je pywm-
user'," Nd•••). OR jegmbeffia npomerHjyma gaparcrepumprim cy, H3rnens, 
[Pm(N0D3) ppramacre 6oje H scyTH (PmC1 3). OA cones naHramma npaRrwmy 
npHmeHy HMa yrnasHom Ce(NO3)3  (3a H3p3)ly qapamma 3a racHe H nerpone-
ymcRe namne). 8-14 

Heprajym ce Hapourrro ognfixyje oq ocra.imx naHrartHga nocrojaHourhy csor 
Ramer oxcHga H Heimx jerr,mboba xoja ce H3soge H3 osor oxcHga. Snegowyr 
nepHj ymgHox c H g (Ce02) noc-raje npH maperby Ram cantor merana 
TaKO 11 rberosRx CORK Ha sa3p;yxy. OgrosapajAH xHgp oRcHg — Ce(OH) 4 

 je ncyr, naxymacr Tanor. Iberose 6a3He oco666e cna6Hje Cy og Sc(OH)3 . Y amca- 
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446 	 XI. Tpe ha zpylia slepuoomoz mamma 

*am Ce(OH)4  ce cxopo He pacimpa, ;(ox je y lowesnmama pacrsopaii, rpmehll 
of rompajyhe COM. 

JOH Ce " uma Hapannacry 6ojy• COAU ventoposanemmor nepxjyma y pa-
crBopy cy jaxo xxxpanwoBaxe. ce y anxannoj cpeggEni Tposanewrinf 
gepxjym =Ho oxagnnue go meTxopoBanextmor (Beli Bamyunnim maceammom), 

, AOTHe cy y Klicenoj cPeInnni jewbeffia ventopomineHlsor **yin MHO 
nocrojana H Aellybr xaa jaxa oxcxnauxoma cpe..AcTBa. Peaxgaja C.e(OH), ca  aice-
ninfaMa lc* ce gajy OKCIIMICaTB (manpumep Ha) Bogy! crnapamy coax r p o-
BagexTnor gepnjyma. Y Be3H c Tum, 6poj no3Ranix jembewa gerBopo-
BanarrHor gepxjyma BeoMa je orpanligem. 15-26  

Maga mersoporiagemsocr gepnjyma y HeRHM IberOBIIM jegnisemama gaje 
•OBOM exemenry AOHexne napown nonomaj mOy °minim nanraxmgmma, BilaK y 
warn:a oBaj noxasyje mcx.ibytniso 6JIHCICO cpogcrBo ca rgaionim exememnima 
nogrpyne examtnjyma, ymbygyjyhn ce cacrund npasmuto no scw am* oco-
6mma x3me4y xamaxa H acaggxjyma. 

)Xonyire 

1) roe wapitis' nojeAmmx minismUm mere cy mime: 
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tu Yb Lu 

1803 1885 1885 1947 1879 1896 1880 1843 1886 1879 1843 .1879 1878 1906 

OA es= npomerHjym mrje =telt y sesummoj ,xopH, tum tame As ce Ao6Hje sernratunim 'mem. 
2) .HajsasomjH humepan 3a remonorajy ZaHTaHHHa je r.ss. moHagar RH neca x : 

 xojH ce y carom cacrojH H3 cmeme cDocxbara inurramma (yrnasHom Ce), Mumma H HrpHjyrca, ami 
xojH caApsar raxohe Belief aim matbe Komitome irpHmeca Th02, Zr02, SiO2  nrA. IfteroBa mmy-
crpHcxa npepaAa je Accra =omega a HapomTo je Tomo ogaajme naHrammit ,jegaor oA APY-
ror. IlparrnmHo ce 	mome nocrila ynorpe6om 'Mast Hajpasmrmmjim H y CBHM c.gyqajemma 
seoma semen= meroga. 

3) Y enemeurapHom eramy AurramigH ce Mory Ao6H77 enexrpommem csojmt Hamme-
n= xsopinta (EC12). PeArantja omnc )(soma Ao merana Hacraje ram* axe ce mace spemena 
Aejarsyje sogoimxom .Ha 800°, npn nervy` ce, enema myrnyno cmpet)mia npamumocr: Juixoha pe-
AP:1110e perm y =nom HH3y naHramma OA murnMa oA arermiYhta (scro °Ham xao H y may La — Y — Sc). 143y3eux cy canto Sm, Eu H Yb, icojx rpage Amxsopmte. 

4) Jlawrammx Hmaji,  meranaH cjaj ca 6eamm; CHBHM H Hofincacrum 6.necxom.,EnexTpmurrer 
nposorte =Pm° scum, a y ra6nagm cy HasegeHe num rombema a cnegacinpure rename. Yno-
pepesa perm Aare cy os;rosapajylie KoHcraHre =Franc 

	

La 	Ce 	Pr 	Nd 	Sm 	Eu 

	

Temneparypa rombese ( °C) 826 	775 • 940 	840 	1350 	1150 
Cnelmcjsrma rename 	6,2 	6,8 	6,8 	7,0 	6,9 	5,2 

MeranaH AePniYm HAM orsy 6ojy n no rspAohH ce mome yetopemorm ca xanejem. TspAoha Tame y nparmy Ka camapHjymy, xojm je no OBOi OCO6KHR 6.1013a1C rBoadv. 
Cmwmo natrraHy, °int esemeirm ce eirepramme jegime c Hemeramtma. Peals:gm* o6wmo Rge c 

msgsajatbem anarHe xo.iummie rormore, xao m-ro ce TO, iumptiep, mum Hs nminomemix noAa-Taxa (Facan/rp-ace): Ce02  — 58, Pr303  — 73, NAP, — 73, Sm202  — 72, Nd2S2  44, CeN — 26. IlepHjym ce nanH y cysom parceommy Belt Ha 320 °, npil trei.ey minx npsnasH wimp°. 
Hamm's° cisme crsapajylm Ce0 2 . OxcHA CO'  (r.r. 1692`), Rom je seems HenocrojaH nperca 
oxcHAagnoimm cpeAcrsHma, mom rta ce Ao6irje CaMO seoma CHEDECHH31 aarpesarberc Ce02  y crpyjm sogomma. 

CBE( HallTaHHHA mory Aa ancop6yjy mow HOmrtimy BOAOHMHa (AO mmmum tiffin cacras ogrosapao 4opMyJraMa Hamby EH, H EH,), Him nemy je npogec ersorepman. Ca yrubesm-
Rom crsapajy xap6HAe num EC =, a ca nutornm larfaallkta mum ce nernpajy. rips rom ce y Hamm 
carrajesHma crsapajy mrrepmeranHa jegmbetha. OA °BMX cy, HanpxMep, y nerYParda Ce ca Al it Mg Ha4CHa 	CeA14, Ce2A1, CeMg2, CeMg. Hognemse jegmbese mom cc ynorpe6Hru 
xao „marHesHjymosa csernocr" rim ciarorpadmcaliy. 

5) Y remnant ce Es mommaTnor IICCICa 06H9H0 Ao6mja res. m e m 013HT Her a 
c passvarrom xcummmom nojerunmx gamemma, lips gory ce mama macs (Iam)H Ce li 
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La. Memomrr meTan je nifpo 4,  o p a H, Tj. lama ce oft mera oTprify write %femme, OHC ce 
came oil ce6e 3anane Ha. Baagyxy. Ha Tome je 3aCHOBaHa npHmena memoBHTor men= 3a Hspagy 
„xpemeHa" sa ynarbatfe =A. Y Ty cspxy off ce o6ffmno Aim =spa ca 20-30% Fe xnx ce npaBe 
crimmjanHe nerype ca Mg, Al HTA. IlirrepecauTHy npHmeHy Hamm mumna nerypa ca Fe y 
apTtubepHjx: sum ce 3pHo cHa6ne OBOM nerypom, fberoBa ny.rafba Holly Howe neno Aa ce 
3axBarbyjytm cseTnynamy nerype Ha Ba3Ayxy. 

6) OA nojegsmax naHTIMM)Ta npHMeHy Hana3H mcopo HCKlbriliB0 nepHiym. .110AaT (ono 
0,2%) anymaHHjymy nosettaBa meroBy enexTponposombHBocT, mum ra Bpno 3BOHKHM Ha yAap 
H no6o.rbufasa merose mexammice oco6Hne. ,IlogaT sonclapamy, onaxmasa mmany same Banaubent. 

7) CnenHclmtme Tomme mama E20, npamumo paCry npH frpena3y oA Ce 203  (6,85) 

xa Lu203  (9,4). Y Hcrom muicny ce cmamyje penanfaxa pacrBopnamocr fampoxcHAa E(OH) 3 

 y Bomn (pacTimpfmnfocT La(OH)3  H3HOCH npH6mmum 0,00001 140.41.4. 

La 	Ce 	Pr 	Nd 	Sm 	Gd 	Er 	Tu 	Lu 

1 	0,61 	0,69 	0,35 	0,26 	0,18 	0,10 	0,08 	0,06 

.gyroTpajmim 3arpeBalbem Ao 200°  y 7 n pacmopy NaOH ximpoxcHAH mory ga ce on6Hjy y xpx- 
crannom crarby. Ca casafbemem joHcxxx parmyca Ea+ onamnaHa je geximpaTanftja xHApoxclias. 

8) OA xanozeuuda nanTamma (EX3), dmyopHAH cy Temico pacTBopmf y BOKH H join cna6o 

npoygmal. lipaxnartaH siffmaj Hasa CeF3  (T.T. 1460°), xojH ce ynorpe6aasa nplf 143paJAH 

yrrbena 3a nytme namne. °cram xanoreHHAil ce Ao6po pacrBapajy H mory Aa ce H3ABoje y o6rnixy 
xparmanommpaTa (Hajtiefulfe ca 6H 20). 3aHHMJBHB je cneurajaHmax Tox npomeHe TemnepaType 
TOnJbea,a y fumy nafframma (cn. 262). 

BpermocrH Tormare c-rsapama (KKaA/ mon) xnopmfa EC13  (ropfbe iw4,pe) H jomma Ejs 

(Ambe mickfe) AaTe cy y cnenehoj Ta6nmuf : 

La 
264 
167 

Ce 
260 
163 

Pr 
258 
162 

Nd 
254 
158 

Gd 
245 

148 

Dy 
236 
144 

Ho 
233 
142 

Er 
232 
140 

Tu 
229 
138 

Lu 
228 
133 

Sc 
221 

Kano ce H3 Hasegemsc nogaTaxa mum, TonnoTe'crBapafba ce noc-reneHo crambyjy ca catamelheas 
jOHCKHX parmyca naHTaraHAa. 

9) H H T p a T H E(N08)3  xplicTanamy o6fIlmo ca 4, 5 H.KH 6 H20. rIpH 3arpesamy 

xpHcranommpaTa ofm ce penaTrasHo nano paarfamy 	tfemy ce Haul npeTammo Tone), rpa- 
AehH Hajnpe 6a3He coma, a Ha minim TeMnepaTypaMa — oxcHne meTana. rlocrojanocr mrrpara 
npema 3arpesamy camicasa ce yonmre y fumy Ce —Lu. OA Homnnexcmfx COME 3a Ibiza je. Hal -

HapaxTepHcrtsuncjH •mn M3I [E(N08)31 • 4H20 mm MII [E(NO3)31• 4H20, rAe cy MI x MII je-
AHoBaneHTHH, oaraocHo gamBaneHTHE meTamc. MarHe3HjymoBe•conx xoje npHnagajy oBOm luny 
— yncTpefirbasajy ce 3a ormajame naHTaHHAa nomotfy clapammoHe xpHcrammamaje. 

10) C y n cla a T H E2 (504)3  y 6e3Bomfom cramy cy xxrpocxorme npauncacre maTepHje. 
Y XnaKHOi BGAH Behma 0,4 HAM ce Ao6po pacTBapa a 1113H 3arpestaby pacTsopmfmocT ce jaws 
cataabyje (cn. 263). KpHaranoxHApaTH o6Htmo offroBapajy THny E l (SO4)8  • 8H20. IlarnyHo 

ry6e Bogy Tex sa penaTHBHo sHcomm TeMnepaTypaMa. Ha 500°  6e3BOKHH cyncifaTH nanTamma 
jom cy malign° nocrojaHH, Aox game 3arpeambe sonic crsapamy 6amnfx corm, a Ha 900° cacras 
OBHX jemosamt ogroBapa claopmyna E 203  • S03 . H3Han 1000°  6a3He CORK noTnyHo npenase y . 
°amine. Y Rimy Ce —Lu, Tepaupuca nocrojaHocr cyntaTa (Rao H turrpaTa) AoHexne ce catamy je. 

Ca cynctraTHma K, Na H NH 4  cyrataTH rnurramma rpage ABojHe comf yrnaBHOM Tina M[E(SO 4)2] 

xH2O. Helm on OBHX ce xaman ynoTpe6rbasajy 3a ormajmbe nanTaHHAa meTogom cbpammoue 
xpEcra maamcje. 

11) BemucH 3Hanaj in xemMy nairramfga Hatajy o K canaTH E 2 (C204)3, jep ce amcoBa 
cna6a pacrsoprbusocr y BoAH, pas6nascemtia mmlepammm mccessmama H y pacrBopy (NH 4)2 

 C304  Hocopmulwje 3a onBajame naHramma on TopHjyma. Y .100 AA Bone Ha 25°  pactsapa ce 

canto 0,04 rap Ce 2 (C204),, y 100 Ain Hopmanne cymnopHe mmernme (Ha 20°) — 164 Amp. Y Easy 

Ce —Lu pacrsopmmocr oxcanaTa y soAn, yomure y3eB, Aonexne ce noBehasa, Aox ce y Pa3- 

 6namomm fumemumma cmamyje. 
12) C y n cp H A H E2S8  mory ce Ao6HTH sarpesafbem °mina y cTpyjH H IS. PenaTHsHo 

6on,e oA Apyrlix npoymen je Ce 2S3 . To je Bpno Tennco Tommisa HpBeHa maTepHja, fa* pearyje 
c xnopom, cysHm HC1 H BOgom Tex Ha oxo 300°. HaTIPOTHB, jaxe micemme naico pasnawy CeiSs-
CynclocAH Pr — Dy unajy anaollpHy 6ojy, a cynclairm Ho —Lu wyTy. rlosHaTH cy Taxolje cyn- 
cimmf flepHjyma cacraBa Ce3S 4  x CeS. 

13) HHTpHAH EN ce crsapajy Henocpeminat cjeAmbasaff>eab BaHTaHHAa C a3oTora 

Ha ono 1000° . Ilo oco6HHama cy Hama mum= furrpHAHtia enemeHaTa noArpyne mcammlyma: 
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am 

La Pr oat Eu Tb Ho Tu Lu 

Cn. 262 — Temneparype roruLema 
xanoreitHga naHraHHria 

448 	 XI. Tpeha epysia iepuoolioe cudiemq 

14) Kap6mgx hi a nturrassgs ogrosapa topmyna EC2 . IIpx ximpaiumn gajy ypassom smeary &wiliness ca merasom. 3a Has nasramtga n03sara cy raxohe 6opags cacraaa 
15) Y a n tca n H o j cpegrunt jeinnberLa rposaneHrHor gepHiYma cy PeAraritoHa cpeg-crsa a, Hanpmmep, B3 jegmbeiLa Hg a Ag Hxzwejajy cao6ofixe mem*. Hanponts, npesol)erbe 

Ce••• y Ce ••y sscesoj cPeiViss morylie je caao gejcrsom TaK0 jaiutx ORCHAtuar01110C CPWA- 

• 	re 	II Or 
Cm. 263—Pacri3opnarsocr cyn- 
clxtra namraHHga (moA/.4 H20) 

crass, xao urro je Hanprimep Pb0 2 . Hourro ce npautwom osor ripeness mobil B 6oja pacrsopa ,(og 6e,36ojne go HapaHuacre), TO ce con nojasa Hcxoptnnhyje y aHantrurtncoj xertnijit 3a iroxa-3Hsame neptijyme. 
16) HepHjymenoxclut y seoma =Himont scrarby iota, H3rnega, 6eny 6ojy. Tomi ce rex H3-Hag 2600° . Jam scapett CeO2  je HepacrsopaH y HC1 HNO3, amt ce pacrsapa y spenoj xoHgea- rposaHoj H2SO4 . HepajymgHotaatg Hasa= Henocperary nputteity npH r.nattamy orrusncor craxna. 
17) Ha cna6o 6a31Hm oco6sgama Ce(OH)4  sacHosaHe cy Helm meroge °Anima Ce oA 

gpyritic nairrainura. HanpHmep, zips paean:maw pacrsopa cram cyncttera sogom, Ce(S0 2)2  ce jaxo xitepourinje. Ha raj ce Hamm Hajselut neo ilepHjyme ranomat sok OCTanK niurramigit (H goo Ce) ocrajy y pacrsopy. 
18) Maga y spno manoj mepH, max Ce(OH) 4  noica.syje x KaCene oco6HHe. Taxo cy Hexa Repel' H, HanpHteep, Na aCe03  H3intojeint y inaperom crarby rips  niticoj oxcHreuntjH Ce (OH)2  saagyunnue tatceommom =jive nocrajy HurepmeiritjapitH my6BOaCTO nO rummies° o6ojeHH npoassogn, Hojit ce gory cmerpant Aeplisantma Ce(OH)3  x Ce(OH)4, y xojaMa npret 

ximpoicour Hrpa. ynory 6a3e, a spyrer icricenme. Tatters je important° xepaxrep ramnonnasor metuaHor oxcHga Ce407, xojit ce crsapa pearatHjors Ce0 2  c sOgoHincom Ha 1000°. 19) ,E(ox ce saagyiumtm ximeoruncom Ce(OH) 2  oxcHgrinze. go Ce(OH)4, AoTne riejcrsom H202  nocTaje npseHoHapaHnacr x AponepoxcH — Ce(OH)200H, Osa. peens* je spno ocermitsa x npHmerLyje ce 3a Aolcammalbe gepHjyrea. Ca sHuncom H202  story ga ce Act-6Hjy nepoxcirgH orsopermje 6oje, cBe Ao .
Ce(00H)4 • 20) OA xanozatuda tiersOposenewntor ilepajyme no3Har je canto nyopHg 	CeFa- CynporHo ocraintra jegnmerroma Ce t OBa co je 6e36ojHa. Oaa ce mosce go6ant gejarsom clmy-opa Ha CeF3, xao y sogH itepacrsopirosa xpricranna marepirja• 143 CeF4  clinyop ce He moste ocgo6orkwut gal RH an 400°  y saRYYmY3 	sogointx peAYRYie 0130 4myspits go CeP2  sell as 300°  (rj. 3Harno mem Hero Ce02). 

21) Herr par Ce 4+ je nO3Har canto xao Almeria 6asna co Ce(OH) (NO2) 2  • 31420. lbeH scyni pacrsop BOaaTRoM jaxe HNO3  nocraje minx. Hs osarator pacrsopa nepHjyAntirrpar mosce ,ga ce nano excrpaxyje crpom. C Hinpantrea K, Na, NH4  nano rpanAil go= nocrojase Bette KomiutexcHe coma rime M2 fCe(N08)61, a c immanent ABOBaneliTinix merana — M[Ce (NO3)41 8H20. Pasuitquro bg Hirrpara, n e p,xnoper Ce 4+ je Howler y o6inuty Hopmentre cool — Ce(C10,)4 • 
22) Be3sogint e y n cl) a T H3rutaja ce y spigy nualowyror xpitcranitor npaxa, xaga ce Ha CeO2  gejcrsyje 'venom RoHneHrposanom H 2SO4 . Homer je riticolje scynt xpmcronatcHgpar 
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	 449 

Ce(SO4)2  4H20. HapaHnacra 6oja pac-rsopa Ce(S0 3)2  nomasom H2SO4  apeman y rummy. 

Ca cyncintritma HarpHjyma, icanrijyma H amonHjyma naxo rpapit usojHe CORK, Hanparap, acyro-

Hapaimacr Ic[Ce(SO 4)4] 2H20 H HapamiacronpaeH (N1-1 4) 6 [Ce(SO4),1 • 2}120. Cyncbar 

rsoposaneHrHor gemuyma npweeibyje ce y c]iororpatojx. 

23) Bpno aaminumma jentubeiba Tieraoposanemnor nepHjynta cy neromi n e p Ica p-
6 o H a r H. Aim ce y xotmemposaH pacrsop Na2CO3  yHece mamma co rposanormor sepHjy-

nta, oHna he nocrms Ce2 (CO3)3, xoja y Balmy Na2CO3  Aaje nem:datum psojiry co isms Na 

[Ce(CO3)2 • Y nommy c sa3,nyxom pacrsop ose COIIII 'mamma° Ao6Hja ramnoupseiry 6ojy ne-

pHjyntnepicap6oHara. Peamnija rege seposamo no cxenut: 

Ce2 (C003 + • 21120 + 02  = .Ce2 (CO3)3(OH)2 + H202 

Ce2(CO3)2(OH)2 H202  = Ce2(CO 2)302 2H20 

Y notcycray penarnisHo cna6Hic pegyiantomix cpencrasa (Hanpumepoks203) Bonomucnepoic-
om rpm= ce Ha ll,axoBy oxcimannjy as npyra tam nponeca He mum H.11 ce o6amt. Ycnen TOTa, 

no71 THM 
ycnomma oicamaimja senoicynHor Ce Hrie go xtersoposaneirrHor crymba, (trim limy 

ce c-rsapa writ Rontnnexc Na 6[Ce(C0)3], nocne *sera ce peammja npeintna. Jags perusal's:ma 
cpenc-ma (Hanpitmep, rnylco3a) penyjcyjy He canto H 202  Belt gepnjym (no rposanemsor crarba). 

IIocnembH ce noHoso OICCHHHILIe saanyuumm KHCeOHHEOM, 3aTHM mosso= Rosy xonnramy 

rnyico3e mg. xrpajyha y OBOM ciicremy ynory xaramnaropa. 

24) OCKM gepajyma jemnbetba tleTB0p013aJICHTHHIE =mamma npornma cy 

canto join ca Pr H Tb. IIpH )icapeiby Ha sa3nyxy COJIH OBHX enememira ca Hcnapnamint itacenli-

Hama rpane TaMHOOpHe MOW C.aCTaBa E402(Tj. E203 • 2E02). Hp= A K o x c K g rt PrOs 

H Tb02  mory na ce no6itjy oxammuljom nomolly KC103  Imo ce npHmeibyje y capxy ormajaisa 
Pr H Tb og npyrruc uarrramsta. Kucemme nejcrsyjy Ha cae ose famine ram, na ce nairramina 
penyxyjy H nocTajy CORM' rposanetimpa Pr it Tb. 

25) Jemnbeiba aeoeanenzTaiux Sm, Eu H Yb cy *int penymmoHa cpegcrBa, npH semy je 
paosaneirmo crime HajicapairrepHcrionmje 3a Eu, a Hajzsmbe icapairrepHcrwmo as Sm. Tam) 
penynaStja sonomma y soneHom pacrsopy, no cxentx 2E - ± 2H• = 2E••• Ha t ca Sm•• Hne 

Accra 6p3o, ca Yb•• — cnopMje, a ca Eu•• — join cnopMe. 
Xanoremsix EX2  wiry ce no6HTH pegyicuujom onroinapajyhm xanoremma EX, sonomt-

KOM npit 3arpesuby. Be36ojim EuC12  notnnbe ga ce craapa Belt Ha 270 ° , upseHoramirm Smat  

Ha 400° , caernocium YbC12  Ha 560° . Mune ce y Haaay xanoremsta Cl — Br — J nocrojaHocr 
Pnolianeirrimx nepHsara nolleicne mamma, To ce 6ponutpx H joggra EX 3  name pertYKY/Y 

Ho xnopmm. Y som ce cam xanoreminx naxo pacrsapajy. 
Y Bona mop() Hepacraopnutax (na npema Tome H nocrojamtjx) c y n cl) a T H gBOBILTICH-

THIIX SM, 
Eu x Yb mory ce rio6Hrx xmonHom pepyiantjont omoriapajylunc cynclurra E 2(SO4)3. 

To spyma morylmocr 32 
penarmuto naxo onsajtube max enemercara og ppyritx nsurramtnai. 

Be36ojim EuSO„ He pacrsapa ce tie canto y Bona sell aax y paa6name21sm xacennutama, (xoje 
Amy y HCTO speme R OKCIOHILIMOHO cpencrso). Xyrosenem YbSO 4  H Hapanuitcrx SmS03  pa 

crsapajy ce y pa36nanceimm Imes:imams c mmutpubem sonoinuca. Hma 3Haicosa, ra-. 
Kobe, ga nocroju moryhHocr no6Hjoba cymbals nsosaneHrintx La, Ce, Pr, Nd a Gd, no your 
som ga ce cra6rum3yjy ymbriabem y xpacranny mpexcy SrSO 4  (arm npamionto mown na ce 
nocrarae nejcraom crpommjymamanrama an xormarrposait pacraop cyncliera 'm )• 

26) Ha cn. 264 memorial 
je noxa3aHa Banemsocr 'naH-
mama H H,HXOBHX Haj6mmatx 
cycena y inecroj nepHorm (pe-
=TIMM nantelisHje TatlaKa gajy 
irmr6.1aniory mem xapairre-
plICTHt1HOCTH insinuate MIDI' 	BEr 	Sm 
enemems.) Kao Imo ce an 
CXCMC MOH, arcrynarba og rpo-
Baneirmocrx Accra cy npa-
SIMKO rpymicaHa OHO rpx ene-
marra La, Gd, x Lu. Ta moue- 
mina yxa3yje an Hapolnrry nocrOjanocr enacrpoircarix crpyirrypa joHa Ea+ He canto icon La (2, 
8, 18, 18, 8) oLu (2, 8, 18, 32, 8), Belt H Hog Gd (2, 8, 18, 25,1), wig =OH 6am an nOWNIIIIME 

pacrojarba mmety mane, a ICOA KOTa je CBSES og cepaM ICBaHTHBX Item* 4f-Hasoa notes 
jenHam enexrpoHom. joist ma 'rpm nomeHyra emit/main no•= 6a, ce ca TOra cranoaxima 

camping icao „Hamm MOM"  CHOje spore, xi:KM icomliarypasetja rnenajy na ce npa6nixte 
(ojasameM num npanajamen►  enarrpoita) cycemm rue enestesrm. 

29 Omura ImIH ja 

CJI. 264 — BIOICHTHOCT HallTaHHHa H IblIXOBOX Hajfinzware 
cYce.lin 
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TopHjyM ripoTaxnumiym Ypan HenTymmjym HayTomjyn AMe] 
2 2 2 2 2 90 	10 91 	9 92 	9 93 	8 94 	8 95 Th 	18 Pa 	20 U 	21 Np 	23 Pu 	24 An 32 32 32 32 32 18 
8 

18 
8 

18 
8 

18 
8 

18, 
8 232, 12 	2 2 238, 07 2 [237] 	2 [239] 	2 [24: 

Bepiamjym xanacbommiym Aituuraimiym cDepmmjym Meageneauirm Ho6 
2 2 2 . 	2 97 	8 

Bk 	27 
32 

98 	8 
Cf 	28 

32 

99 	8 
Es 	29 

32 

100 	8 
Fm 	30 

32 

101 
My 

102 
No 

18 18 18 18 8 8 8 8 [243] 	2 [246] 	2 [247] 	2 [248] 	2 

Kupujym 
2 
	

2 
8 96 	9 

25 Cm 25 
32 
	

32 
18 
	

18 
8 
	

8 
1] 
	

2 
	

242 	2 

enujyts 
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XI. Tpeha zjyyzia tiepuoanoz cualleAta 

Ha oc.HoHy CJII1x1HHX npercra Ha npeAnoweH je oBaj „nepHomm cncrem" naxrraling-mix joHa: 

Ce +++ Pr +++ Nd +++ 
Tb +++ Dy +++ Ho +++ 

Pm 	
La + -H- 

+++ Sm+++ Eu+++ Gd +++ 
Er +±+ To +++ Yb +++ Lu +++ 

Jonas La+++, Gd+++ H Lu+++ mrpajy ynory aToma mmepTinix racona, 
xamorena, joint Ce +++ Tb +++ — anxammax menu's. 

joan Eu+++ Yb+++ 

§ 7 ARTinnigH. — Y aHTHHHge cnagajy HajTe}KH 
RojH y nepHogHom cHcremy gana3e nocze aHrHHHjyma. 

xemlacH 14 enemeirrx, 

0,11 CBHX OBHX enemeHaTa cnera cy TpH origmBeHa o6Htnnrm nocTynuHma H TO: TopHjym (1829 rog.), npoTaRTHHHjym (1917 rog.) H ypaH (1789 rog.). Ocraym cy go6HHem4 HemTatiHH: Np H Pu 1940 ron., Am H Cm — 1944 rog., Bk — 1948 ron., Cf — 1950 roz., Fm H Es — 1951 ron. CBH aRTHHIVI,H nounemyl  cnouraHom 
pagHoaHTHHHom pacna,gamy (III, § 2), Roje je HajcnopHje y carlajy TopHjyma H 
ypaHa. 1  

3emmHHa Ropa cagpmal Heinro 3HatiajHHje RoJnitnale canto 	(6 • 10-5%) H U (2 • 10-5%). Be3HaxiajHe npHmece o6a enemorra yaa3e y cacras HHatie pacnpo- 
cTpalbeinix cTeHa, Rao ILITO cy rpaHHTH. MaHepann 6oraTH TopHjymom HAM ypa- Hom BeoMa cy penal. Ty upe cnera cnaga T o p H T (ThSiO 4) H y p a H H H H T (U308 , Tj. UO2  • 2UO3) • 2-3  

IIpaRTHqHH 3Haxiaj Th,U H gpyrux aicrmHKga (Hapoturro Pu) gaHac je mopo 
HcRmytamo He3aH ca npo6nemom ynoTpe6e aromme eHeprHje. Malta ce xemlija 
OBHX enemeHaTa HHTeH311BHO npoplaHa max ce MHOTH pe3yJnaTH Hcrpanamaiba He o6janmyjy. ,IloR 3a Th H U nocroje nogalm, one y cariajy gpyrHx aRTHHHga 
crHapH croje BeoMa mule. HanpHmep, o oco6HHama Bk, Cf Fm, Es H 

11,IIXOBFIX-j eximena cHopo ce Hmura He 3Ha. 
Y cao6ogHom =my aHrHHHrtH mory ,zka ce go6Hjy ezeRTpanH3om pacrorube- mx cones. Bmne um Mane Hammy) onHcaHe cy oco6HHe canto TopHjyma H ypaHa, In* cy HajBa>RHHje otH3HtiRe HoHcraure caegehe: 

EneMewr 	Cueukstuxma 
Temunia 

Th 	 11,5 
U 	 18,3 

Temueptnypa 
Torusen,a 

1800° 
1133° 

TemnepaTypa 
lobyttatba 

5200° 
3500° 

Enemponp000g- 
ibHBOCT (Hg = 1 

5 
3 
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§ 7. ilicifiumati 451 

06a enemeirra y KomnaxTHom cramy cy 6e H, cjajHH meTam ca cmmacrom (Th) 
HRH nnammacTom (U) HHjaHcom. Him=Imo cy mew! II max° ce mexammm o6pa-
byjy. CygehH no HenoTnymim nogamma xojHma pacnommemo 4m3mme oco6HHe 
gpyrnx ax-THHHga cy cnHLIHe Th H U. 4-8  

HpeMa B33,1137XY H BogH, no Hopmammm ycnoimma, TopHjym je 110T1137H0 
nocTojaH, gOK ce ypaH nOBpIUHHCxI3 oxclimnue H JiaraHo pasna'we Bogy. Y mice-
almama ypaH ce HecpambeHo immix pacrBapa og TopHjyMa. Anxamm pacrBopH 
He genyjy Ha °Ha Asa =Tana. 

Ha noBHmemim Temneparypama o6a enemeHTa ce exeprwmo jegHHe He camo 
ca xanoreHama, xHceoHHxom H cymnopom, Bell H ca a3OTOM H ymemmom. 3a IbHX 
je Beoma xapaxTepurcTmma ancoprumja Benmmx Harnmma Bogomma. 2-11  

Y csojHm jegH H, e lb H M a aKTHHHUH HCrloJbaBajy 3113THO Behy pasHo-
BpcHocT BaJICHTHHX cTama, HO IUTO je TO Carlaj Rog naHTaimga. HosHaTa cy cne-
geha BaneHTHa cmisa OBHX enemeHaTa: 

Th 	Pa 	U 	Np 	Pu 	Am Cm Bk Cf 
(2,3) 4 	(3,4) 5 	3, 4, 5, 6 3, 4, 5, 6 3, 4, 5, 6 2, 3 (4, 5, 6) 3 	(3, 4) 	(3) 

MacHnm 6pojeBH/aa cy osHaqeHe HajxapaxTepHcrwmHje BaneurHocrH, a y sarpage 
cy craBmeHe oHe Roje cy mano HapaxTepncrwme HRH Cy nOJjaIW o Hama Hego-
BOMHO npoyqem4. Raxo ce H3 HaBegemix nogaTaxa xapaxrepHcrwma Ba-
neHna npso6HTHo (OJT Th) O U) pacTe, a 33THM (Og U go Cm) onaga. 12  

IffeciuTheanelliano craH,e, lc* Rao maxcHmanHo mowe 	ce nocrHrHe ico 
axTHHHga, Hajcra6unmje je y cnynajy y p ax a. IberoB HapaHnacrH TpHoxcHg 
(UO3) xysalsem 37  BO,IIH npenasH y HepacTBopaH 31(37TH ximpoxcHg [UO2(OH)2 
HRH H2U04]. HocnembH HcnomaBa amcboTepHH xapaxTep, npH qemy 6a3He oco-
6HHe npeosnabyjy Hag xncenum. Ilog geicTsom anxanHja He npenasH y paCTBOp, 
II0IIITO cy COJIH ypaHoBe xncenHHe (y p a H a T H) TeILIKO pacTsomm. HanpoTHB, 
micenHHe naxo pacrBapajy UO 2 (OH)2  H Hp"' Tome ce crBapajy seneHowyTe cones 
joHa UO2 .. (y paHnn a). BehHHa OBHX caw go6po xpucTammie H naxo ce 
pacrBapa y BOAR. JegHa OJT CORN, ypauHnHHTpaT [UO2 (NO3)2] je HajnpHcrynaq-
HHM Tprosaqxm npenapaT ypaHa. ,E(epmataTH mecroBaneHTHor ypaHa Hemajy ox-
cHganHoHa cHojczBa. CJIHT-IHO OCT3JIHM jegmbeH,Hma U CBH cy OHH OTpOBIIH. 

BHIIIH OKCHATI (E03) Np H Pu Hlicy go6HseHH. 0,a,roBapaiyhm MpICH XH-
A-poRaigH Hmajy amtoTepHH HapaxTep, CRIVIHO UO2(OH)2. H3 IbHx ce go6Hjajy 
cjegHecrpaHeHenTyHaTH H nnyToHaTH,acagpyre--- CORI," Hen-
Tyx H n a (Np02 -.) H n n y T O H H n a (PuO2 * '). ,a06HBeHI4 cy H clonyopHax 
U, Np H Pu, cacTaBa EF 6 . To cy 061311HHM ycnomma tatpere maTepHje, Ram 
HcnapaAme, og xojmc je Pu F 6  BeoMa HenocTojaH. AHagoran xnopHg (UC16) 
nosHaT je camo sa ypaH. 

0co6eHoc1 mecroBaneHTHor crama ymalbyje ce y HH3y U — Np — Pu. 
HajBmull °Ram xojH monce ce go6Hje sa ypaH je — UO 3 , sa HenTyHHjym Np3 

 08  (Tj. Np02  • 2Np03), 3a anyTomijym — Pu02 . CTsapalbe jegmben,a Np" 
H Puy' y pacrsopHma,moryhe je canto nog gejcrsom Hajjaqux oxcHganHoimx cpeg-
cTaBa, npH qemy ce HerrryHHjym oxcHxr,Hme Amalie OJT nnyTom4jyma. Jegmbetsa 
Npvi 
ga 	 coHy xHcenHxy (Npvi 	cnopo, Puy' 	gocTa 6p3o) .13-24 

Jegmbema ueut08anexucxux aRTHHHga cY  penaTHEmo mano npoyqeHa. Ka-
paxTepHcmxma Cy yrnasHom sa n p O T a K T H H H j )7 M, a ge.3.14MIVIHO Taxobe 
H sa U, Np H Pu. 

HpH 3arpeBarby Pa y imceoHHxy crBapa ce 6enH, Teumo-Tommum Pa 205 . 
OgroBapajyhH ximpoxcHg [Pa(OH) 5] je npax•rwmo HepacrBopan y BOJU3 H oxa- 

- 

H PUvI  y micenoj cpegHHH cy TORYIKO jaxa oxcHganHoHa cpegcrsa JEt a gory 

29* 
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452 	 XI. Tpeha zpysia &Tuoomo: cuciieesa 

pawrepacau aeon cma6o aapanceema 6a.saHas oco6miana. il031111TO je pellaTHBHO 
woo jezxmema Pa, Hancomep, PaC1 5. Jegasema npOTaRn jyMa cy, no npaBany, 
6e36ojHa. 25  

On npyrtur nepanara HeT0138.1IeNTHHIt aKTHM1101 413B,E(OjeK je camo Hmecratt 
6poj jegmbeng ypalla — U 205, UFs  s UC15. MoryhHocr nocrojang joHona E0 2 • 
y miceaoj cpenims yrspbeHa je icon U, Np H Pu, oA xojsx je Hajnocrojamijil 
Np02 .. ORcHnaimoHa ..csojcrsa y acrillianellrHom &aril xapallrepHermlla cy 
canto 3a nnyromijym. 26-22  

riiiiittopoegnentrawcul je THIBIgHa 3a TopHjym H nrpa mime HJIH masa 
3HatiaiHy ynory y xemHjH xx3a Apyrux mamma. Ona saneirrHocr je jegua 
HajRaparcrepHcrwllmjnx 3a Henrymijym x llnyrom4jym, Am( jellkllsesa UP/ (xoja 
gory Aa  ce no6Hjy nejersom Zn Ha COBH ypamina y ioicenoj cpenmm) Hmajy jacHo 
H3pallceHe penymllioHe oco6mie. Jenmseng ropujyma cy y nemmoj riehmm 6e3- 
6ojHa, Aox cy je,mmesa gpyrnx gernoporianewrmix axriallina o6ojeHa (Hajqemhe 
— 3eneHo). 

011cHnii E02  cy lispere_ marepHje, npaicxwmo Hepacrnopue y BOAH. OBO 

ce animal H Ha minpollcHne E(OH) 4, Koji Hmajy 6a3mi , icapawrep H ca pEi3IIHM 

miceamHama naico rpage cons. Y pacrnopHma one COBH nonnexy jacHo H3pmllerioj 
xtinponH3H. 22-24  

Tpoeanentiolo crame je Hajimpaxrepucrwllmje sa imprjym (jentma Ho3Hara 
nanarrHocr), aMePIHIHjYM H AeJ1HMx o 3a nnyromijym. Ca ce6H jeggseng 
PuIU cy HoTnyHo HocrojaHa, mehyrnm, y pacrsopnma ce cllopo mummy KHce-
OHHKOM H3 sa3p;yxa. IIpa gamem Hpena3y Ha Neil If UM  penyiasiona aiammocr 
pacre yrommo, lino pacrsopHa jengserig rposaneHrHor ypaHa pa3aaslly BOAZ/ 

Hcrticnyjyhii BOBOHHK (Tj. CJEWIHO EBETHBEHM Meramem, oxcwjnmy ce joins.% H•. 

Mano Racrsoram xiinpoxcium E(OH) 3  Hmajy jam) H3pance,H 6a3EH Rapanrep 
x. ca jalCHM-KHCCJIHHaMa rpane cons, xoje ce CaMO y He3HaTHOj Kepi Ximponanyjy. 
Ilo criojoj pacrsopsHnocrx one COBH cy seoma =wine ogronapajytilim jentme-
Kama nairramilla. 25-45  

HarpHjymamarrram penyllyje pacrsope jegmbeng amepmmjyma no allow-

Amu-1;oz crass °Bora. Camila pegarmllija HHje morna na ce ycraHosll sR 10)):( jek-
nor npyror =maw. PacrnopH Amu nMajy seoma jalle pegypallioHe oco6Hile, Ha mc 
miceomm Hippyxa 6p3o omnaHme. Mehynni, ranowesem rerullo pacrsopHor 
AmSO4  °Da ollcHllgunja mowe seoma na ce ycriopki. 41-44  

110 xemmutm oco6miama amepmmjym H mipHjym cy seoma czwatir ogrosapa-
jyttam nairraHmillma — eypormjymy H ranonillmjymy. YHCTHHH jOHH Eu • • • H Am. • 
cy pyllumacre 6oje, a joint Gd. • • H Cm • • 6e36ojmf; Eu H Am mory Aa ce pew-
1(3137  ,40 ABOBaneHrHOT crania, a Gd x Cm -- He nonsolly penypallijm. Osa 6.1I0C101 
ananorHja oco6HHa jom jezamiyr HoTsphyje onpasnaHocr cramming Hairesaur 
xemHousi enemeHaTa y Hoce6Hy rpyny turrminna. 

gouvie 

1) Orppaypa CIIODADIX enexrpommaor cnojeBa aroma warnings priphema je ca mehom 
HIM /*whom acrypaomhy camo mon TOpHjyMa, ypasa, amepxgxjyma H Empxjyma. ctoopmsurmo no-
cmarpamo, no omoj mapaxrepmcnnw, ropmjym He maga y ocrinnige, Beh je amanormja xacimmjyma, 
rj. npxnaua nermproj rpyrrm. I3naiC, nornyam mooing o oco6mmama HOMICIDE enememara Hume 
mac pa Th churrpamo xao axnumn (ca memoprdanuom eneirpaxcmom crpperypoM). 

Pacnopeu cnon,mmx enewrpoma y minima °cram= aurumuga yrmphyje ce Ha ocmomy no-
mama 3a rope nomemyra nermpm enema.= m °ram= nocramxm, xoje cy y mem ca npomemom 
penarmeme HocrojamocTH nojepnmx emelt-vowCKix nogrpyna ca nopacrom ma6oja je3rpa (VI, 
§ 3, gon. 2). Moryhe je ga omaj pacnopeg m mije nornymo rattan. Tpe6a apumerwrm pia cy mop-
rercxx masom nogrpyne 5 f H 6 d awouniga (mapolurro npmmx %mamma m3a) moms 6nmcxx 
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§ 7. Axditaatosi 453 

jegaH gpyrome. Hams y3ajaMHH ogHoc, Halm =mega biome y Hamm cnymajetnnta na ce npo-
me= seas no ymnajest npomeHe cacTaBa npoymasauor jegmbetba. 

2) rnasHa mutyarpmsca PYLta TopHjyma je moHaturmx necaH (§ 6, non. 2), HO% n0HeiCaAa 
cagpmas go 25% Th. 3a 1106Hia1*.e -ypaHa HOpHCTH ce yrnasHom y p a H H H H T (nex6neHga) 
H HapHOTHT (K20 • 2UO3 •V205 • 3H20). 

3) Kommtme npormammjyma y 3eMJbMHoj HopH H3HOCe criers 8 10-12%. OH yawn 
yrs= y cacTaB YPaHOBBX pyga ann y ogHocy, Hojtt He npenaam 0,3 gp Pa Ha 1000 la U. One pyge 
canpme Taxoe Pu y Ronimmiama.pena 10-0% y onnocy Ha U H join HecpastbeHo matbe 103.11WIHHe 

HeirrynHjyma. 
4) OCHOBIII4 nocrynaH mmycTotcHor go6kijmba meTatmor TopHjyma H ypaHa jecre enem-

a-pont= ogrosapajyhxx sturyopmga Tuna KEF 3  y pacrorubenoj cmenna KC1 NaC1 mini CaC13-1- 
NaCl. Pacr,pecHT cnoj meTana Hojn ce MMHG! Ha HaTogu, nogsprata ce 3aTHM nperanatby. 

06a enemenTa mory na ce no6my 3arpeoansem Imocomix . xnopmna EC14 ca NaH xnTi CaH2. 3a 
ypan cy noonaTe TpH anoirponcHe mogmtumatutje, Imje cy Tatum TpaHccitopmaitHje 662 °  H 772° . 

5) Enemettramm npoTaKTuHHjyM je go6Hjett (y 'commit -Hama CTOTHX AelIOBa rpaMa) pa-
anarathem PaC15  Ha soclwamotoj >mum y saHyymy Ha sHcoHoj TemnepaTypt. To je cpe6mtacTo-
6eo cjajuM meTan Koji ce Ha saagyxy He oxaminue. 

6) Enemenraptut Np, Am pi Cm' cy go6xnemt (y nemann4m xonntnniama) penyxnnjoni 
dv137Pnona EF3  napama Me armor 6apajyma Ha TemnepaTypama og oxo 1200 ° . am rpm enemenTa. 

 cy  cpe6pnacTo6enn meranu. Y Toxy on _30 M1411yTa, HeIITyliHjyM (T.T. 640°) ce Ha saagyxy irpx- • 
memo He Melba. no cnenticimmHoj Tenunnt (19,5) CPOJAalI je ypauy, gOK je ameptutHjym (12) mune 
cmmaH TopHjymy. Tatum xtbymatba amepintxjyma, Harnega, neHm Ha oxo 2500 ° . 

7) Hajsehm geo xemtcHax itantmsatba Np H aKTHHH3a Hojli gonaae aa HAIM, (Hapotnrro 
y pain jem neptiony xcnimmaiba), nonpmena cy ca xonntnntama ozpeteHHM mmxp O r p a-- 
m H M a (-p.g }um y), Tj. MHJIHOHHTHM geROBHMa rpaMa. Ono- je aatcresanO paapagy crietutjazimm 
ynTpammtposemicxxx meToga, npu qemy cy cue peaxluije H3Ho1)eHe y Hanxnamum cygomMa 
no sumpootonom, a mepetba cy sputum Ha BaraMa ca Hsaptuttim Onpyrama H•ca ocernomomhy 
710'10-2  zp NM. HanpHmep, npm npsom ogpehmsatby cnenwinolne Tenanie neriTynnjyma, Mao 
mnalomeTap nocnynatna je xamuiapa ca npemoncom 0,3 M.41, a yHecenn meTan je H3HOCHO 40,32 pg. 

8) lipoymasame xemmumx oco6tma mHortsx ammmga BeoMa je. oTewaHo HAIXOBHM 6p-
3MM pagH0aHTHBHHM paCHagaIbeM. TaHO, Cm ce pacnaga 0,5% Bek 3a jegax naH, not memy 
pacTsopm tberonmx jegmbetba cranHo ocno6a1ajy racose (Hojm ce crsapajy Ha pamyH pawls-
rama Hoge no gejc-rsom pagiloaHmsHor apametba). Moryhe je, ga cy OBHM ycnombeHeTeutimhe 
npx yntphttsalby matbe norrojamtx sanewrinrx cratba Exprajyma. 

9) YpaH ce naxo pacTsapa y pa36natHeHoj HC1 H HISO4  (npx tiemy ce cruapajy jegmbe-
tba UIV), mehymm, y xnagnoj HNO3  pacrsapmbe Tette canto cnopo. Ha TopHjym oHe HHeetnate 
(ocam Holm. HC1) yonurre He genyjy. Haj6wbe ra •pacrsapa uspout Bona. 

10) IIpema paanitturrust Hememnalma ypax je, no npasany, =Timm* OA TopHjysta. 
HanpHmecol y curl*  ypaHa, Belt Ha 200°  gonami AO eHeprIIIIIie peaKIXHie ca saweimuncom max 
xnopom, ;um y cnYmaiy ropHjyma peammja Teme Tex H3Hag 500° . 

11) no) O6HtIHHM yczosHma IIHTHHHAH IMIXHO yrmjajy B 0 g  0 H H IC 	3HaTHO 6pxce 
npH aarpesmby (Hog ypaHa maHatmanna 6p3nHa ancopmmje nornme ce Ha 225°). 3arpestabe 
TopHjyma y IIPaXY, y.mmoceltepx sogomma go upHettor ycHjtuba, eve ya ga3be CHOHISHO ycH-
jasalbe meTana. 	 • „ 

Kao pe3yirraT osamse•ancorinnHje HogoHHHa crnapajy ce xxgp H g H manmma EHx. 
To cy upHe rpomynante turn npaxosx, HojH ce no csom rpammom escrow npx6nmicanajy, cpop-
mynst EH4  (3a Th H Np) turn E1-13  (3a U H Pu), mama ce y sehHHH cnymajesa psaj rpaantum ca.. 
CTaB He IIOCTH/Ke no aTMPCitepCIOIM •HpHTIICKOM. B030HITKa. 143Y3eISIC mum ypauximpH.4 5  
3a Hoist je y HaTepsany 03 150-330°  gomast camas Hojlt crporo ogrosapa tbopmynn Un 3 . 

Ilonamt peHgrettcHe aHasnme IsHobe BOTBOAY Aa UH3 (Hoht, Harnega, canPmal y cTPYK -
Typx seae U — H — U, ca pacrojamem d(UU) = 3,32 A), xma Hapairrep ogpeheHor xenutcHor 
jegmbetba. Ouo jenmbetbe HMS cnewujnmny Tommy 11 it camps ce IrI3 enemeHam ca 3HaTHIIM 

Hagsajobem TOILTIOTe (30 KICCUSI140.4). Ypalnui,gpmg je HpT H HMS meTanny enewrponpostogimmocr. 
Cnotrrano ce nanx Ha saagyxy H CHIIHIHO je pegymmono cpencrao, Hapotnrro Ha BHCOKIIM Tem-
neptrupama. Xngptum gpyrxx ammunta cy join cna6o npoymenH, anti, ymmrre yseB, cintinni 
.cy no oco&mama 

12) EHepreTam misox nogrpyne 5f, 6d H 7s cy 6nHant jenHH gpyritma H TO 6HTHO 
HZ m e HO Hog aHanormut nonrpyna y npersogstoj nepHogH. Omme ce H o6jannbasajy mat- • 
Ho swum nopacT saneHmocnt Ttpsmi carrtomga y nopehetby ca namaimmtma (CeIV). HAyhH 
AaJbe Hapatcrepxcrwma saneHTHocT ce noxoso cum Hasa ycneg cra6mmommje noMPYlle It; 
ca Harommasmbem enexrpoHa y moj (H ogrosapajyher nosehatba no3HTHBHor Ha6oja jesrpa). 

. Hmajytut penammo nocTOjaHy, g o HO JI o B is H"e ncurbeny, nogrpym; 5f, Kivu-
jym he HepoHamo y calm csojtm THrummum jegmbetbusta 6HTH canto Tposanetrran (Maga Intje 
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454 	 XI. Tpelia epytia feepuodnoz cucaieeta 

Hcnn,riena mc moryhHom go6Hjams Cm02). Rog 6epx.nHjyma x enemeHaTa Rojii nona3e 3a Ram, 
no aHanormjH ca mammon (§ 6, non. 26), morao 6H ce ovelamaTH 110132Cf HapairrepHame 
HanarrnocrH, anH Beh nuube =roam, Ho y cnriajy npsnx arnurana. 

13) rIpm caropesaiby ypaHa y armoctbepH faxceomma (HAH as Baaayxy) He cisapa ce 
UO3, Bel U308 . YpairrpHoncHn ce ,naHo no6Hja MOKJIMBEIM Buipmem (He Hp= 500°) YPalum-Hirrpara. Torpors serosor crHapana 113 enemeHara je Heoma Henna (293 tucaa/AcA). 

14) Boja ypaHara jaao 3aBHCH on upirpone majoHa. Tam, Cana Na a K cy acre, Rb 
H Cs — HapaanamoupaeHe, Ag — tiononannocme4e. Paanumrro on ypaHara morn =nouns 
ce no6po pacmapajy  y song. 

15) ,gejcrsom animmija Ha pacrsope minima mecrosanarrnor ypaHa He cTBapajy cc 
npocTa ypaHaTH (M2U04) sell, npe csera, 3a sera naneHo HapaicrepHcrHmmill AnypaHaTH 
(M2U20.7), ripairraturo Hepacnsopim H Ho cTpyxrypa =mum naspommasta. Haripasiep, rips 
xesuicKoj npepanrx ypanostix xomiei•pan npseacTacHa cc mums arra Na 2U307, troja =yam 
Rao o6fitiaH riona3HH marepHjan 38 no6Hjaise ocramix jemnbosa ypaHa. Hamm cy Taxobe H 
nonHypaHaTH (M20• xUO3) cnomenajer cacrasa, pr./brut:so no Tima 	 me 
je M = Na rum K. Harnena na aHanorHa jenarbesa rpane H Np H Pu. IllecroaaneHmo craibe 
o6a osa enemeHTa riocrojaHo je y 6a3Hoj cpenium. 

16) Oxciinamija HenryaHjyma a unTrozrajyma Jo meproaaneismor maim mono mum 
as ce o6asH ca KMn04  ism K2S908  y pa36nasceHoj spenoj cyronopHoj cpenaim (y apacymay 
joHosa Ag• icao icanuumaTopa). non aHanorHam ycnosHma, nejcisom KBrO3  Np ce  6p3o OKCH-
gkaue a Pu — seoma cnopo. Y sonemm pacrsopHma x NpVI H PuVI ce cnopo pemuyjy npous-
sonmma pearanne cpenkme ca concrseHms• pannownsamim 3pagemem. 

17) Jegmbeiba ca joHom E02- Hrpajy sanmy ynory y xesuija U, Np x Pu, a HapowiTo 
y cnriajy ypaHa. Behima mum corn' (Hanpiimep, ca tiajoarsisa F', CI', NO 3', C104', CH3C00', 
SO4 ) no6po ce pacTsapa y BOW H Hmisaja ce 113 pacTaopa y °Gamy apucranominpass. 0,n Te-
IIIKO pacrsopmix court HajBaBCHHjH cy jonam, 	H OKCSBEItH. 

Ba3mr Rapairrep maipoxcana E0 2(OH)3  Haje cyrumie jacHo imposes( H minponsma onro-
aapajyhax nepxnopara rule upiimenio sell y goisonmo xacenam cpemmama. 3a Behmiy npyrisx 
count XIMpamsa ce y mmboj mepa 3aunsca, urro je ycnoszeHo TellBeHIBIjOM joHosa E02-  Ja 
rpage Romnnexce ca onrosapajyham aajomma. Kao nocnemant cnaliHor o6pa3osuilba Hosinnex-
ca, pyncomacra 6oja joHosa Np03- H Pu0,-  o6Htmo apena3H y Seamy KIM arm. 

Ilopen Tennco pacTnopmsx Rosummonmx ageraTa Tana Na[E0 3(CH3C00)3] icojrt cy 
semi RapairrepacTimmi 3a U, Np H Pu, imnsiojemi cy H Dia [1.10 2 (N08)31., Cs2 [UO2F j, Cs, [UO, C14), K2R-702(SO4)21, Nas [U08(C204)2]  sr,. Pacrsopnmsom mum jemmeisa ce necro jam) 
pmsmucyje on . pacrsopnmaocni rionammx npocTHx coml. Hapotiaro je 3a ypamuc KapairrepacTH-
4110 crsapatbe Homnnexca ca joHama CO 3", ycnen eery cy csa jenamema UVI pacTsopHa y Bnuncy 
cogs, nPH tiemy ce crsapajy Rostrums= Na,[UO2(CO 3)3] s Na4[UO2(C008]. YPannnnaP6BnaT 

18) OKomanifjom Tpoisanewmor aMepsiUBjyMa riomoby (NH4)2S208  y pasantoKeHoj S30T-
110j IGICOMIHR H aaiummunt nonancom CH3COONa y pacTBopy, no6HseR je acyTH Timor, H30- 

ca Rosutnexcimm ageramma mecroaaneanmx U, Np n Pu. Cynelm no penurramma 
Haurmsaiba °Bora °crams, asiernimijym je y Hasenemm jenmseH.Hma mecrosanarrau. 

19) H H T p a T H [E0 2(NO3),] cy npaxamo Hajaasamje coma jamas E0,-. Oati cy pacraopHH y erpy H Ca OBHM ce Ao6po excrpaxyjy an Bone= pacTaopa mum:mem ca 
HNO3  (Hapomrro —3acHlieHisc ca NH 4N08). 3amisummo je; as je 6e3sonHH UO 2(NO2)2  (Hepa-
crsopaH y cysom erpy; HpHcranoximpar UO 2(NO2)2  • 6H30, npH nejcrsy ca OBHM cp3apa Jar 
cnoja, a "HpacranoxHnpaT U0i(NO 3)2  • 2H30 ce KomoreHo pacrsapa. 143 erapcicor pacrsopa 
mory na ce H3nsoje seoma Henocrojamt crepaTH UO 2(NO2)2 • 2H20 • 2(C2H5)20 (T.T. 45°) H UO2(NO3) 2 •21-120.4(C1H5)20 (T.T. 2°). HiuseneHH nonium noica3MT Ja y crapom cnoj ripens= 
YI1Paoo g H x H Apar ypamumarpara (Hajsepoaarmije y o6imxy xosurnexcHe xacemme 
H4 [U04(NO3)2]) • 

20) Ypamor c y n 4)  a T Hma 31111HMIIMBy 00061My ups 3arpesakby Tberosor monapHor 
pacrsopa no 300°  (non npwrscHom) non= no pasnsajama Telmocni Ha Ain cnoja. 1,13.rnena, na je ono jegmm no3Har cariaj osaimor nonamama immisnnyanHe corns y pacn3opy. 

21) Hopsiamm c y n cl) a n ES, 1103HST je ,canto y enyuaiy ypaHa H mono ce no6HTH nyrorpajmim 3arpesamem US2  ca cymnopom y saTomseHoj Hem no 700° . To cy cjajmi, opm4 
nucTAH, Ho* ce naraHo paanancy nog yntnajem pa36nameHHH sumpammx smenima, amt ce naHo pacrsapajy y HoHnorrposanoj HNO 3. 

jlejcrsom (NH4) 2S Ha pacrsope COBH ypamuia Hama* ce min( Tanor ypaH x n c y n-(1) a g a — UO2S. Osaj je cKopo Hepacrsopall y sofa amt ce nam ,pacrsapa y pa36nancemos 
RHcenimama. Y ananotom cramy Ha Hamm 6p3o upena3H y UO 2(OH)2 . 

22) 4:13 nyopan znecrosanorrnor ypaHa stoke na ce no6Hje Henocpenaum nejcrsom 
cluirca Ha YPaH (y TIPHcycray Tparosa C12). CTsnpa ce Tairo4e nejmsom Te'mor BrF 3  Ha sehuay 

(UO3CO3) Robs zusni °cam mum icomanexca imje morao na 6yne no6HaeH. 
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jegmbeiba ypaHa. To cy 6e363jHH, BeoMa Hcnapnaisti xpHcTanH (T. cy6nHmanaje 57°, T. T. 64° 
 no nprrnicxom). MonexynapHa crppiTypa UF6  ogroBapa HenpaBHnHom orcraeripy: aTOM ypalla 

je nocrasibeH TpHma aToMnMa cbnyopa 3HaTHo 6ninice (1,87 A), Hero ocraniim TpHma (2, 17 A). 
Bogs naxo ximponinyje UF 6 . OBaj je BeoMa peaxTusHa maTepHja. Bninaic ibemy no oco6iniama, 
cmee6e3H NpF 6  (T. T. 53°) go6HHeH je peaxgHjom NpF3  ca rbnyopom. 

,I1ejcraom UF 6  Ha NaF no npliTHcRom og 70 aia-  , cTsapa ce llcyT npollaBog arulliHje 
UF, • 3NaF. OBa maTepHja je nocrojalla Ha cyBom saniyity aii ce xllgponn3yje BO OM. Him 
3arpeBathy ce pa3nallie ocno64ajyhH cpnyop. Alianorm ›(yrix npoH3Bogn agiumje go6HBeHH 
cy Taicoe ca KF H T1F (a.ini He ca LiF). 

23) 1.1pHii X.110pHR MeCTOBaJleHTHOT ypaua crsapa ce npu pacnagaiby 
UC15  no cxemu: 2UC1 5  = UC14  UC1,. OBa je maTepHja seoma Henoc-rojaHa H Beh H3Hag 100 ° 

 ingsaja C12  npena3ehil y UC14 . Monexyncica orpyxTypa UC1 6  ogrosapa npaillinHom oxTaegpy 
ca U y geHTpy [d(LJC1) = 2,42 A]. 

24) OR tiepoxcublaix jeginbeiba 3a ypan je xapaicrepHcTirman npe cBera Hirai x Hgp a T 
nepo x C H xi a UO4  • 3H20, xolli ce Tanom gejcmom H 202  Ha 3acHheH pacrBop •.10 2(N05)2 . 

3arpenatbem oBor jegmbeiba Ha 100 °  gona30 Tio H3gBajaiba jegHor monexyna Hoge, a gaibe no-
Binueibe TemnepaType Hose= Ao onierubeiba xllceoinnia. — Haj6onAi Hamini 3a go6Hjaibe Illicror 
UO3  jecTe nallcallso 3areeBaibe U04. 

OR corm nepinicenHua, ill* gory ga ce go6Hjy gejarBom H 202  H anxanHja Ha pacTsop 

UO2 (NO3)2 , HajicapaicTeplicapinHjll cy THnosii M4U08  H M2U06 . LIecro one coati rpage H npoH3- 

Hoge agliguje ca H2O U04, MTH Bum crsapalby nepypanaTa cnollieHujer cacTaBa. Y aim 
CBOJHM nepolicHrumm jegmbellaima ypau je, =mega, mecToBaneHTaH. 

25) ):Ia Pa205  HeMa xHcentincinix cBojcTaBa jacHo je HcnonseHo oTCyCisOM xemmcxe pe-
axnuje ripH cranaiby cnicHga ca cogom: Bpena cymnopHa mcenmia npamemo pacTsapa Pa 205 

 (H3rnega, ca cTnapaibem joHoBa Pa02 '). OH ce join awn= pacTsapa y HF, apes merry ce H3 pacrBo-

pa naxo Mollie Ca H3RBOin icomnnexc K2 [PaF7 ], npaxTmixo Hepacrsopaii y norm. llaper Hort 
o6HmHiim ycnomma (T.T. 301°), anll nptunrllio HenapmYa, PaC15, cniapa ce 3arpeBaibem Pa 205 

 y crpyjH diocreHa (npeMa pealanill4: Pa205  5C0C12  = 5CO2  2PaC15). Y BogH ce PaC15 

 naxo inigponn3yje AO HC1 H Pa(OH)5 . IIpoTaxTHHHjym Mollie ga cTBapa nepoxcHgHa jegHibeiba; 
ooa, mebyTHm, micy geTaibm HcinrraHa. HajimpaicTepHcrivitulla aHanuTiPuca peaximja 3a Pa 
je iberorio Tanollceibe y o6nHxy clioccbaTa 03 jam Kamm pacrBopa. 

26) OiccHri U205  — moace Aa  ce go6Hje gyrorpallnim 3arpeBall.em U30, ca pacrriopom 

KHCO3  (BepoBania cxema pealaiHje je: U 308  4KHCO3  = Ic[UO2(CO3)5] + U205  + CO2+ 

+H20). YpaHneHTacpnyopag no3HaT je y rum o6nima, cTBapa ce y3ajaMHHM gejarBom UF 6  

UF4  Ha 100° , a ypaHneHTax.noptig mollce Ca  ce go6uje ,riejcrBom TemHor xnopa Ha UC14 . 3eneilli 

(y nponyinTeHoj cseTnocn4 gpsemi) xpHcranil UC1 5  naxo nognemy Tepmknixom paariarazby Ha 

UC14  H UC16 . Y Bogy' ce UC15  npaxTmailo noTnyHo xiiriponn3yje. HHje morao ga ce go6Hje UBr 5 . 

27) JoHll E0;• cTeapajy ce 60no ymepenom enexTponnTumicom pegyxnujom jeginbella 
EVI y illicenoj cpegHHH (UO2•), 6Hno cnoHTaHom ayTopegyingdjom jegmbeiba EVI y pacrBoilluda 
(Np02•, PuO2 ).• Ita 6H ce go6una jeginbeiba nnaBoseneHor NpO. mowe ce TaKo 1)e ynoTpe6HTH 
peaxgaja pegyiaiHje Npvi ca cTaHoxnopligom y xxcenoj cpegHHH (HC1) HRH oxcligagHja NpIV 
impHrom y pacTsopy 3aillice3beHom a3oTHom ErAcenimom. 1/13rneCa ga cTBapaibe xomnnexca 
HHje EapaxTepHcrivatio 3a Np0 . 2 . XimpoxcHg neToBaneHTHor nenTymllyma je amopilmin aeneHll 
Tanor, Hojii ce y 3HaTHoj mepn He melba cTajarbem y Temmomi. 

Y CB}IM pacTBopHma, 	cagpace jegaii og rope Ha6pojamix joHoBa E0 2•, norroja pall- 

HoTellca no cxemil 2Ev ± Eiv 	Y cnymajy U oBa peatcHHja Terre npaicrkvallo camo Ha- 
gem° (HHje peBepcHBHa) meynim, }beim 6p3HHa BeoMa 3aBlicll og xmcenocTii cperwHe (Haj- 
matba je npx pH = 3). Y cnymajy Np pallHoTemca je npaiiTumno noTnyHo nomtpeHa Haneso y 

1 M coaoj a a3oTHoj KHCeWHHa, Ma cc yaeHORHKO nomepa yriecHo y 1 M cymnopHoj xiiceninia 
[INIpIV1 NpVil 
	  — 2 10-2 . Y cnymajy Pu Ha ocHoBlly paBHoTellcy, HaBegeHy rope, Hariosenjy 

INpv 
ce gpyre (PuV PuIV ± PuVI PuIII) x (Pali + Pan' F  2PaIV ), npn leMy je pena-

Trialla HoHgeHTpaiiHja Pu0 - 2  Hajlleha y jaxo pa36nanceliam pacrBopHMa cone xvicenHHe. Rao 
xoHamaH peaynTaT Puv ce pegyxyje Co PuIV, gox je Npv rityrnyHo nocTojaH y He npeTepaHo 
jaxo micenkim cperumama. 

28) OxcHgaiitijom TpoBaneHTHor amepknilljyma xillioxnopuTom y jagom pacniopy R 2CO2, 

riaraHo ce cTBapa mpxH Tanor. Onaj ce ,  pacrsapa y pa36nameHoj H 2SO4 , HpH memy ce y TaxBom 
3acTriopy amepinixjym nocTeneHo pegyxyje Co TpoBaneHTHor cralba. IIpeTriocraruba ce ga je 
tipKa Tanor je• unbeibe neToBaneHTHor amepHinijyma. 

29) Beim, BeoMa Tenni° Tonibin3 Th0 2  (T.T. 3050°) cTBapa ce 143 enemeHaTa, 373 Bemixo 

inriBajaibe TonnoTe (293 KKa.41 mon). PaitnallceHe unceninie npaicnitnio He gejeTByjy Ha ibera, 
mebyTtim, 3arpeBaibem ca Komi. H 2SO4  (HRH cranaibem ca RHSO4) gocra naxo npena3H y pacrBop. 

AnxanHje He pearyjy ca Th0 2 , max Ha npa Torubeiby. 
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456 	 XI. Tpeha epyfla &piano: =Teem 

• TaK°be* SWAM TeMICO TOILIbBB 	2176°), Mpiconms ypaiimoMHA, MOM Aa  ce Ao6Hje 
sarpesimem U30, y aTmoapepH BOnomfica. BMCBOBCIICHS XHAPOKCHAI RojH Onreskapa OBOM OK-
CRAY U(OH)4 laMM MOS cna6o Hspaxcene 6a3He ocoGme H ASKO CC OICCHASSIC ypaHose met-
mine Aejcrsom saanymHor KHCCOHNKR. TamportegeH TJp, HOJH ec RUM* y  nPRPDXI, jecTe 
HepHHaT U(OH)4 H 1 .11U04, Tj. TO je ypilHaT ypea — 	.ilarvinut serpeaasem uo, Ha 
saspyxy Ha 250°  biome na ce Ao6mje jolt jenau mrreposennjapait oncmg ypana nnammacro-
upHH U307 . 

Mpsx Np02  x HMV Pu0,_ mory MHO 	no6xjy scapeH,em Hirrpma aim jonarra max 
tnemeHara. ,Ilejasom NO 2  Ha 4M°  Herrrymijyrangoxeng ce memo= no Np,04— Hide ce zoo-
rao no6wrx ananormi cumin nnyrounjyma. BOMOIMM Ha 1200 4  He pepsnyje .Pu0,. 

Kao H y cnymafy U(OH)4  H sene.ao CHI MI Np(OH)4  x smell Pu(OH)4  onapincrepmaita 
cy Accra cna6o impamemim 6a3mist Oco6mmsta. Ottennansja sa.snyumust xxceomncom, no ease-. 
AeHom perry, oTexcana je yroginco urn) je:Pii(OH), Y 6a3HOj ePeAmm npalcniimo nocTojaH. 

Iipmc AmO, crimps ce Hcapeibem Am(NO,), an sa3nygy. noA Aejarsott cone xacemme 
xonsaja ce 'mop H crimps ce AmC18 . LIpint °man TEM EO, Mune na ce M064je s y carmiY HP0-  Taltramijyma (jamm scapemem PaA). 

30) Y cnytajy TopHjyma H nom SS CSC XILSOMMe immix cy. HILTIOreHHAH '11ffla EX4, 
sum je UJ4  Tepsummi HenocTojan (npx garpesamy npessam y Ws). 'Beason's} HeirrymjyMTeTpa-
joAHg yonurre He moHce na ce no6xie, a y cHrlajY Hay'roHHjyMa moras je y c.no6onnom craisY 
ce no6Hje canto TeTpacjmyopHn. Ha Taj nocrojaHocr, nojensninx xanoremna EX4  emalbyje , ce y Hwy U'— Np — Pu. Hilo( NPJ4,  PuCI4  H PuBra cy nocrojami y pacrsopama, MOS Pith •HaraHo ripega3x y PuJ3  lonsajajytin jog. 

cl)syopmm EF, mory na cc A0611iY ACjCrSOM HP na e.gemeirre Tim "mmose nnonatne. 
CBH cy gocTa 111140 TOI{JbHEIH, (HanpnMep, =CHB UP4 CC TO= Ha 960°), TeWRO pam-
wpm' y BOAR H noica3yjy Tesseamijy erHapama KOMILSCICCS ca 41Myopnamma HajaKTHB111141X sien-
na• OCHOBHH rmosx o6pasosannx mamma jeey:MEF 5, ME,F„ M2EF, H M,EF„ me je M — 
jCHHOB11.71CHTHH MeTaJl. nwrepecammo je n8 y HMESIBSSZTSSHOM croby no6po ACCIIHIIHCBH11 ROM!. 
"mem K2ThF6  HHje ompHseH Ha mijarpasty Tormselba =Tema KF — ThF 4. Kog ypana, nopeg 
UF4 , nocrojH Holm 4myopHn U2F,, mHja crpyirrypa mcje nomyHo jacHa, jep nom= pm:menace 
1114£171H3C ymphyjy crpymypHy emmsancaraocr o6a IITOhla ypaHa jr Esemy (d(UF) = 2,31 A). 3e-
nem NpF4  14 WyTH PuF4  nrul.soapelby y aTMOC4epH Honor:ma peAYHYbr ce no onrosapajyhfix 
cjmyopsoa EF,. Hapo'mTo nano osa penvonlja Teme y cnymajy nsyromjyma. 

XnopHAE H 6pommuc EX4  o6lomo ce go6Hjajy. Hcapemem onrosapajytum °norm} ca Yrzem 
y crpyjx naps xasoremina, 6}}no y napana CX4  mm AiX2 . Xyrx ThJ4  H gpmc UJ4  no6m3eHx cY HenocpenHom peannujom H3mehy eneMeHaTa. Tanutasenem UCI 4  (T.T. 590° , T.14.7b. 618°) nano 
cy6sHmmne. Oso ce, isicohe, ()mom H Ha mpnoupmt UBr4 . Henrro cy Marie, Hcnapamsa jem-
H,e}ba TopHjYma ThC1 4  (T.T. 770% TJCb. 921 °), Tar, (T.T. 679° , T.K3b. „857°) H ThJ4  (T.T. 
566° , T. !Ob. 837°). HanpoTHs, wyTH NpC1 4  (T.T.. 538°) H mimes NpEr, (T.T. 465°) cy Hcnapsx-
BHjH Hero 111111JIOTH11 jenrobema ypaHa. CBH na6pojami XILTIOTCMOSI cy no6po pacrsopm H y 
pacrHopHma Moos jam SHSpOSSSOSSHS. TengeHruija kg o6pa3ossuby 'commence ca °Arose-
pajyhms xanoremnama jemosanesnum merana no an je cna6nje impiuneaa, Hero nog 4myo-
pxga, npx veiny ce Imo OCHOBH14 THII nosinsema jambs M,EX,. Y Em3y CI — Br — J Ta TeHneH-
tucja ce 6p3o cman.yje. Ca Th, U H Np no6itsom cy Tanohe oncmcsoponic E0C1 2. Peammja ,H3- 

31) On CO= lleTB0p0BELTICHT1114X axTmurna Ca aHjomma. HHCCOHIVIIII4X KHCe.71111111, 
cy So6po pacrsopmci cyst:pant — ymepeno, a jonark, 4:bocci-am H oxcaowni Talmo pac-rsopmt. 
JOHN U:: H Np:: mcapEurrepHcalm cy myro3eneHom 6ojom (Onehom y coymajy Np), a joH Pu:: — 
mpxom. ilspere cost,' mecro Hmajy Spyry 6ojy (HanpnMep, y enymajy Pu(SO 4), • 4140 — pysm-
macry, a y csymajy K,[Pu(NO,),] — 3eneHy). 

3a sehimy cones MersopoBanorrmix mamma napaxTepHcasmo je craapalbe moumenca 
ca onrosapajyhum comma Hajannnumjnx merana. Bone on npyrxx npoymeHa cy }commune= 
jegmbeiba TopHjyma. HirrpaT H cymbal. °Bora mory na rpane }commence THna M[Th(NO,),], 
M2 [Th(NO,),], M2 [Th(S0,),], M4 [Th(SO4)4], [Th(SO4)0 ]. TopHjymomanaT ca B1411 1140M 
(NH4),C,04 Saje nano pacrsopm (NH4)4[Th(C.204)4], urro ce max-nom HczcopHmhyje an onsa-
jalbe TopHjyma on sauraHa H sawramma (npic npepam mmagHTHor acme). Aejcrsom cone Ha 
pacTsop TOpSjyMOSICC COTH Ta.110HCH ce 6113H11 xap6oHaT ThOCO, • 81420, HOjH ca BRULKOM 
Na2CO, naje nano pacrsopaH Na„[Th(CO3),]. Ycsen crsapalba moor nomnsenca, Th(OH)4, 
Rohl je mane HepacrsopaH y som, pacrsapa ce seh y pa36sascemm pacrsopxota nap6oHara. 

32) Hopmagm cyncimm ES, cy Homan( canto y czymajy Th a U. Lipm ThS, (T.T. 1925°) 
moHce na ce no6Hje peanur}jom H3me1)y enemeHaTa Ha g00% amoupmc US, — nejerHom H,S Ha 
U,O, Ha 1300° . lipema Bonn ThS, je nocrojaH, non ce US, .7111TILHO pastime. HCapemest Ha Sa3- 
pyxy o6a cyscjmna nano nrenne y ogrosapajyhe °Rome. Y csymajy NpIV no6mmen je (rejersom 
naps H,S — CS, Ha NpO, Ha 1000°) camo Hpicx onexeysclaxn — NpOS. ABBSOrSH onembyn-
cimmi cy 1103HaTH TaHolje as MIN/ H UIV non y enymajy Punt cyscluin mje morao na 6yne 
SO6HBeH. 

mey PaC1, 14 sonomma Ha 800°  so= ersapalby acyro3eneHor PaC14 . 
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§ 7. AxiNum& 	 457 

33) Peamuljom ThF4  H UF4 ca A1(BH,)2  mory na ce go6Hjy 6es6ojHB Th(B1-4)4  (T.T. 

204°  ca pasnaramem) H TaMmaezemi U(BH4)4. To cy icpitcrsume marepHje Tuna coax, =time no 
oco6rmama LiBH4, xoje ce nano pasnalicy npx sarpenaiby. Hanpmep, penaTunHo ucnapnaln 
U(BH4)4  Ha oxo 100°  npenasa y mpxoupsem HeHcnapnmus U(131-1 4)3, xoja ce npH gam= aarpe-

namq pasmuxe eHCI1J103HBHO. 1431vIcAa, Aa ce aliaJ1011411 60PXHAP14)1;14  gory ga go6r1jY H y Cara-
jy HenTylmjyma H nnyromijyma. 

34) .Itejcrnom H202  Hi pacrsope co.= ropHjyma Hsrmajajy ce 6e36ojIm rano= fiepoic-

cuouux jegmbelba mHjH cam= (npena awnisHom miceommy) ogronapa nparanulicHo rbopmynli 
Th207 . TopHjymneponom HeMa xuceo, neh cxopo 6a3HH =pax-rep, nourro, nopeg Bone, Ta.1103H 

0611t1H0 cagpme xemnom nemHe aujone. ILI/0 ce name oxamagnomm oco;ama, ropHjymnepox-: 

cnj ce noHama C110,1H0 Bormmixnepoxolgy. 
ilocreneHo gogamlibe H202  pacrsopHma corm PuIV ripso6HrHo mamma nojany nom-, 

Hompxe 6oje TemHocrx,'nocne mera ce ;Immo linumja BonymunosaH se.nom ranor (rano,nene je 
HajnoTnymije npH pH = 4). Ilona° je no aterany H oco6uHama onaj ranor cormax ropHjym- 
nepoxoly, mum ce npernocrastrrH, ga y ocHorm iberosoj neum =morn° nepoxamHo jega-
Hsobe — Pu207  (ca mernoposanormum rutyromijymom). 3a NpIV go6menu cy 6enu rano= 
nepoRopuno jegmbelba, Rohl join mcy 6mme npoymeHa. 

35) Jegmbelim PuIII gory pm ce go6Hjy y pacrnoprima pegymmjom jegmboba PuIv ca 

pa3mitunr4m pegymmomm cpencrsHma, Harmumep, SO 2  (Ha magHo peammja r. jeimienonaranive6Hoo, 

mebymm, y spenum pacrnoplima — 6p3o). 	61" ce go6nna aHanorHa jegmbeam Np  
je Beh jade pegymmoHo cpegcrno (Ziv xHcernma). Hpenas UIV y UIII nomohy nun= molice 
ga ce o6am4 canto y jam' nucenoj cpermmi 14 Ha xnanno. 

LIMB raxote sHaicona na nocrojH morytmocr pegyinmje Pay go PaIH, gejernom glitlica-, 
manrama (y armoccbepH sogomma) Ira pacruop KOj= cagplini onaj enemeHr. — Hpema Banemm'm 
craimma, xoja cy sa 'hem napaxrepncrwma, 6epicruajym je, ' ,omega, cnlimaH nepHjymy. Tax°, 
y coHoj micemmu xnop He oxammue BkIII go BkIV, anH ce ona oxoplamja nonce ocrsapHrH 
nomohy NaBrO3  y asorHoj micemmu. Y cnymajy ganricl'opm"jyma go caga je yrsAeHo nocroja- 
'be canto mosanewmor 

36) Og mow rponanemx axrumpla go6HseH je (licapemem Pu0 2  no 1800°  y saxyymy) 

cano Pu20,. Ho criomj HenocrojaHocrx npema gejcmy oiccHgautiomo cpegcrana osaj mom je, 
"omega, c.ruman Ce 203  (§ 6, non. 4). Ogrosapajyhu 2mapolccm Pu(OH)3  ranouli" ce y o6namy 
npmasoomor ranora, gejarnom amino amomjam Ha pacinope cones PuIII, Basgyumum xxceo-
mmom ximpoRcHrt ce 6pso mcommue. Y xncenoj cpegmlir Ha co6Hoj remneparypH nepmaHranar 
HBaHTHTaTHBHO OKCHBHUle PuII 1 no PuIV, a Ha 60°—go puvi 

37) Cyncllipm E2S3  no3HaTH cy sa 11113 al<THHHAa •—• Th, U, Np, Pu, Am. Hopeg =peg-

rue ourrese ll3 enemeHara, sa IbHX0B0 go6Hjalbe ce npHmerLyjy 14 npyre meroge. Hanplimel," 

UP1114 Np2S3, go6mex je gyrorpajHom o6panoM Np0 2  cmemama napa H2S CS2  Ha 1000° . 

3ampsumma oco6HHa U2S2  je "herons nonymeTanna enempouponorlimmocr. 3a Th, U H Np 
Homan' cy raxo1e oxcncyncimmli num EOS, a 3a nnyro=jym — Pu 2O2S. 

• 38) Og coax rposanemmlic =Timm:4a go6P0 cy pacinopmma je,gmbeiba NO 2', C104', 

Cl' Br', J', SO4", gox cy jegmbeiba F', J0 3' C204", PO4'" reumo pacrsopHa. JoH Crn- • je 

6e3'6ojaH, goK je sa Am•• Eapawrepncrwma pyliarmacra 6oja, Pu••• — 'masa, m Np .-  — 

6negonypnyplia, a sa U"• — gpseHa. 3HamajHa pasmma Cm III H Amin y ogHocy Ha naHramme, 

jecre 3HarHo ammo pacnsopmusocr IbHX0B41X clmyopoommara. Cmapme nomnnexca sa 
rHmme je mitoro maibe xapaxrepHcxxtmo y rponaneHmom, Hero y mersoponaneHmom crathy. 
Huai, logsojeHa cy Hexa xomnnexcHa jegmbetba. Kao npaMep, mory pa Ham nocnycoinse cline co" 

'lima M[Pu(SO 4)2] • 4H20, me" je M — jegHosanemax merlin. 

39) Kao onurra meroga 3a go6Hjaibe 6e3sornmx xanoremma UIII H NpIII (a raxobe PuF 3) 

biome na nocnylim pegynumja ogrosapajyhytx xanoromga EX 4, sarpesansem y crpyjH nogolui-
xa. Xanorcnunu PuIII, AmIII H CmIII (a raxoe NPJa) gory na ce go6Hjy Henocperumm ym-
jamHlim• gejcmom enemeHara. Xanorempm rponanommx mamma cy, no npammy, gocra re 
1111(0 TOILT1,11BH H Teumo HCHaPILHB14. MHOTH 0,11 IbHX •Cy o6ojem4 napaliTepricrumHxm 6ojaMa 

(Hanpumep, UC13  je ramHoupsex, PuF3  — nopnypaH, PuC1 3  — semen). Y cnymajy turyrognjyma 
Homan' cy raxobe call moryhm onomanoreHmur rxna PuOX, mebylim, aHanorna jegmbema 
HenryHnjyma H ypalla HHcy morna na ce go6Hjy. Y cnegehem cy Hate ronnore crnapalsa (xca.41 

zio-exe) Heicux jegmbeiba nnyrom4jyma 113 enemeHara: Pu 203  — 63, PuF3  — 125, PuC13  — 77, 

PuBr3  — 63, Puja  — 44, Pu2S3  — 40. 

40) 3arpenamem cmeme 3ThJ 4  Th no 500°  climpa ce ThJ3, a sarpenamem cmeme 

2ThJ4  Th "'slog 600°  — ThJ2 . Maga coa jegmbelia mrcy go6HseHa cno6ogaa oA npilitteca, 
'max je mimosa xemHoca immumgyanHocr ympbeHa, 'omega, Hotta noysgmHo. Ho oco6mlama 

ThJ3  H ThJ2  cy cnx4HH ogrosapajyhum jegmbelbtima impxonajyma (urro nocpegHo normAyje 

OTCYCTBO 5f enexrpoHa y aromy ropHjyma). Peammja 01311X ca sogom retie C H3,7:113aja3bea Bono-

Ha= H npenasom roplijyma y mersoposanormo crane. 

4 ' 7. 
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458 	 XI. Tpeha epytia uepuoduoz cualiesa 

41) Upm ofccint Am0 crRapa ce pegyRuujom Am% Bonoumont ma 800 ° . Jemmema aRa-
norRor mama go6nsena cy ramhe y cnytfajy ruryromjyma, Rarrymjyma x ypaffa,Ilox cy cyn-
claws ES nomanf 3a Pu, U H Th. 03a ona jegmbema Rpm-rammy no luny NaC1 (B. CZ. 63), Roju je HapaHTepncrimaH Tam* 3a Mg0 H 1M3 ;App.= comma 11 cyncjmna ABOBilneHTIMX me-
Tana. H3rnena, na ca rnexturra cacraHa H crpyHType gsosaneHTHocT =mama y 
nocMaTpaHHM jeginsosHma He mamma mummy cynnby. 

HnaH Ha6pojaHe maTepHje, Hero Mao H tarrpagm EN (no3HaTH 311 U, Np u Pu) H Hap6HAH 
EC (1103HaTH 3a U H Pu), xojH TaHoe KpHCMJIHIlly HO Tony NaCI, maw H3rnen H Hapax-
Tep meTan a. Ee3 063Hpa Ha paanme THIIHILHHX HaseHTHocs4 0, N H C, pacTojaHa je3rapa 
y HpncTannma UO (d = 2,46 A), UN (d = 2,44 A) H UC (d = 2,48 A) cy caopo jerwaHa. Citm-
rnegHo je ce oaa tnusemiga Terms) mome Ha =Hui ca npeTcranaMa o paanircniToj sanarrHo-
cTH ypana y oHa TpH cnygajs. Tam* HeMa noson,Ho ocHosa na iwty ce nplunnue,6Hno Hoja 0.11Pe-
beHa HaneHTHocr, HapolutTo aHo ce y3me y o63Hp nocrojame meTanamt oco6HHa, Tj. cna6o se-
3amnt enexTpoHa Hon pacmaTpaHHx jeguiseksa. Hpema Tome, yonurre y3eB, :maim saneirmocT0 
aHTHHHga y jeginseisHma ulna EX join He mowe na 6yne noy3nallo pemeno. 

42) Y cnygajy TopHjyma, nopeg H H T p H g a THna EN, onasHo je BO3HaT Th 3N4. 
HHTpHAH Tnna E,N, ,140614BeH14 cy y cnyqajy Th H U. nail  BHCORHM nplinicHom H30Ta (113111B1 
100 alum) mome ga ce no6Hje TaHobe UN,. 

43) Ca TopHjymom H ypaHom 1103HaTH cy Hap6Hgn He CaMO TH1111 EC seh H TH1111 
EC,. Og 16HX, gpseHicacTo CHBH UC2 (T.T. 2425°) nocrojan je camo Ha sHcommt TemnepaTypama. 
Wynf ThC, (T.T. 2650°) nocreneHo ce pa3name so,rxom (a join =Rule HHcentntama) Bell no o6Hrr- 
HHM 

 
yc,nomma. Kao OCHOBHH lipOlT3Ho ,qR Xxxxponme, nopeg Th(OH)4, nocrajy: agerHnen 

(50%), meTan (30%) 11 B0/10HHH (20%). 

44) CHJ1HHH,BH Tlina ESi2  no6HseHH cy y cnytlajy TopHjyma, ypana HenTymjyma 
u nnyToHnjyma. °CHM Tora no3HaTH cy cHnInnum ypaHa: U,Si, U 3Sia  H USi, a Taxote 6 o p H 

-R H UB H UB23 . Y caygajy TopHjyma no3HaTH cy 6opuna ThB4  H ThB6. 
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XII. APYTA TPYHA HEPHOTIHOT CHCTEMA 

2 
2 

4 

Be 

9,013 

2 
1 

12 

Mg 

24,32 

2 8 
8 
2 

20 

Ca 

40,08 
30 
_ 
zn 18 

8 
65,38 2 

2 
8 

18 
 8 

2 

38 

Sr 
87,63 

48 	2 

Cd
18 

 18 
8 

112,41 2 

2 
8 

18 
18 

8 
2 

56 

Ba  

137,36 

80 	18 
32 

Hg 18 
8 

200,61 2 

2 

18 
32 
18 

8  2 

8 
88 

Ra 

226,05 

OA paHHje TipopieHnx rpyna nepHogHor cHcrema 
gpyra ce ognimyje jegHaxo rn h y crpyxType ne-
pmbepHor enempoHcxor caoja xog aroma cBHX 'ene-
meHaTa °He rpyne. Ca gpyre c-rpaHe, gpyrH Hgyhif 
c..noj, co nepixbepHor, Hoja ocraje nonyibeH, xog no-
jeginnix npercraHHHica p a 3 31 H u H T je. OBa 7.111- 
'Lemma ocrasma cBoj nexiaT Ha oco6HHama ogroHapa-
jyhmc aToma H joHa H npoy3poxyje noge.gy enemeHaTa 
xojii gona3e Hoene marHe3Hjyma, Ha gBe nogrpyne: 
xamiHjymoHy H IXHHHOBy. 

Ilplicycrso canto g B a enexrpolia y nepwbep-
Hom caojy cinix OBHX eaemeHaTa goxa3yje Ra He nocrojH 
HHxaxHa nplimema TeHgeHnHja Ra ce join Heim eaex-
Tp0H14 ripHsyx.y. HanpoTHH, oBge ce pegaTHHHo naxo 
gajy H3,11130jHTH e.11exTpoHH, npki tzemy nocrajy maxcH-
Ma.TIHO gsoBa.geHTHH 110311THBHH jOHH. 

Kao H y capiajy B—Si, Tam) H 6epHnHjyni Holm-
3yje y H3BeCHOM nornegy Benui<O cpgocrHo ca gpyrnm 
enemeirrom cycegHe rpyne — ca anymilimjymom. 

§ 1. Beparmjym H marHe3Hjym. — BepHaHjym 
npHnaga 6pojy goCTa pacnpocrpaibemix enemeHaTa: Ha 
iberoB geo goza3H oxo 0,001% ileac:a-yin:or 6poja 
aToma 3emmiiHe Rope. KOJIMMHa marHe3Hjyma y OBOj 

H3HOCH 1,4% H osaj enemeHT je, npema Tome, jegaH og 
HajpacupocTpameHlijux y upHpogH. Hope Tora IHTO ce 
Hana3e y pa31111M m.HHepanuma H creHaMa, marHe3Hje-
mom. jegmbeiba ce Haaa3e yHex y Hogama oxeana, a 
Taxobe H y 611./BHHM H >ICHBOTHISCHHM opraim3mHma. 1-2  

OCHM y 061HKy mHoro6pojimx ckumHaza, mar-
He3Hjym ce cpehe Ha 3e1VIMHHOj nospinknui yrnasHom 
Rao xap6oHaT: ,40.TIOMHT (CaCO3  • MgCO3) H 
marHe3HT (MgCO3). IIpBH noHeHaTk rpaHH  uH-
TaBe rulaHHHcxe rpe6eae, a ,Hpyrn ce Taxobe cpehe y 
BpJ10 Be.TIHKHM macama. Hcnog cnojeBa pa3Hkix HaHoca 
3ajegHo c Hacgarama xameHe CORK xaTxag ce Haga3e H 
.11axo paCTBORIMIBH muHepagH marHe3Hjyma, OJT KO* 

je HajBaHainju HapHanH T: KC1 - MgC1 2  • 6H20, 
HojH o6HImo c.TryHcH Hao nonama cHportma 3a go6Hja.u.e 
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460 	 XII. ,apyza zpyfia fieptioeno: =Gem 

merannor mamemjyma. Orpomne pe3epBe xapnanura, nana3e ce y CosmxaMcxoM, 
rpce oBaj mmepan o6pa3yje cnojeBe Ao 100 merapa mailman. 3namo pete cpehy 
ce y npnpon:14 miniepanif 6epHnHjyma on HOjHX je HajHaacimjii 6epHn [BesAli 
(S103) 6  HJIH 3Be0 • Al203  • 6S102]. 3  

Y enemearapHom cramy Be if Mg no6Hjajy ce o6Hqno eneirrponasom. 
atojHx Hcronmemix COJIH. Y capiajy 6epiumjyma ynoTpe6JIaBa ce, Hanptimep, 
cinema BeC12  H NaC1, a y cnyqajy marlie3Hjyma — 6e3Hogall xapHanar HMI mar- 
He3HjymanopHn. 4- 5  

BepHnnjyM H marHe3Hjym cy 6enif MeTaJIH, xolm ce Ha Ba3HrEy Rocca cnopo 
(Hapowrro Be) npesnalie =room °mom mama H Tana ry6e meranaH cjaj. Hajifam-
mole RoHeraare o6a enemeHTa cy: 

Cnembtxtma 	Temneparipa 
)

Tehtnepwrypa 	Enewrponposoximmocr 
Temama 	TOMbetba 	Krbyvasa 	 (Hg = I) 

Be 	 1,82 1284°  29700  5 
Mg 	 1,74 651°  1110°  21 

CHBO6eJIH 6eplIJIHjyM je Accra MINT H ITT, a cpe6pHacTo6eo marHe3Hjym 3HaTHO 
meximi H rumermilmjii. 06a enemeara (Hapowno Mg) Hana3e 3HatiajHy npairrismy 
npHmeHy, yrnaimom y o6nHay pa3JIIVIIITHX nerypa ca Apyrint MeTIUMMa. 6-  

11pH 3arpeBalby Ha Ha3nyxy Be H Mg caropesajy, rpanehm cocaine BO. 
06a enemema num ce jenHHe c xanoreHrima, a npil 3arpeHaiby H ca cymnopom H 
a3oToM. Pealawja arm c H3nHajamem Herniae iconwome Tonnore, npit qemy marHe-
3Hjym pearyje no npaiminy eHepriponije on 6epiunflyina. 8-1)  

Bona He Aejamyje Ha 6epnnHjyM, non= ce meran npeauawo 3aurnamot 
OHCHHIIHM cnojem. MarHe3HjyM camo ifpno cnopo , pearyje c ananHom Honom, H3- 
Asajajyhil BOHOHHH. IlpH 3arpeifaiby peammja ce nplimerHo y6p3arfa. Y pas6na-
weinfm micenHifama o6a enemeara naxo ce pacritapajy H3nHajajyhm Honoinac. 
Y CHUM CB0jHM jenameamma o6a enemeara cy Hcamywufo nHoHaneHTH a." 

accuou 6epanHjyma H marHe3Hjyma cy Him° Tema° maw:me, 6ene, npa-
macre maTepHje. Y micensomma ce nano pacmapajy. Beimunfjpooxcan pacmapa 
ce Taicobe y jamm anaannjama. Ca Honom ce oiccao E0 jeAHHH, rPaAehli intopoic-
crin E(OH)2, npn qemy ce peapamja nemana c uptimenufm H3goajaifiem Tonnoxe. 

Bern amoptinni xuapoxcuou 6epH.IiHjyma H marife3Hjyma rfpno MajI0 ce pa-
crHapajy y How. PacTnopelm geo Mg(OH) 2  ruicocoHaH je CaMO no 6a3Hom 
Tiny. HanpoTHH, Be(OH)2  Hma a in (1-.) o T e p a H xapairrep H nHcocyje no cxemil: 

Be- + 20H' -.4±- Be(OH)2  H2Be02  ± 21-1- +Be02" 

Ycnen cna6o luiceniyx oco6HHa Be(OH) 2 , coax ca aHjoHom Be02 " (6 e p H-
JI a T H) y BOJICHOM pacmopy BpJ10 Cy jam) xinfponmosaile. Ba3He oco6HHe Be 
(OH)2  H3panceHe cy jade, on ioiceninc, anti max ammo cna6xje Hero icon Mg 
(OH)2  aojil je 6a3a cpernbe jawnfe. Car.nacHo CBOM xemmicom Rapaxaarepy, 
Be(OH)2  ce pacrnapa H y jalufm anicanujama H y loweninfama, a marife3Hjymxu-
npoRcHn camo y ancernufama. 11-1  

BehifHa C0.1114 6eplinHjyma H marHe3Hjyma MHO ce pacrHapa y BOAR. PacTBopH 
car pne 6e36ojHe jone E•-. Ilpricycrao joHa Mg- naje wpm= ropax, a joHa 
Be• • cnagax, mano onop yxyc. Conk Be Himmel= cy xitoponH3oHaHe BOOM Belt 
Ha o6HqHoj TemnepaTypH, a coma Mg H jaicax =mania — Tex ripH 3arpesamy 
pacrimpa. Cna jentubeiba 6epHnHjyma cy crrpoiant.10-2$ 
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CA. 265 — Comma enex-
Tp0I013epa sa no6Hkuse 

MarHe3K)yMa 

§ I. Eepunujy.0 u mazue3ujym 	 461  

Ho CBOM xemcmom xapaxrepy o6a egemeriara cy, yornure put, c.Tlisma 
jegax gpyrom. ramie pumice meby mnMa croje y Henocpegmj Beni ca 3HaTIIHM 

nosehaibeht jolicxor paggyca, Raga ce og Be2+ (0,34 A) ripe e xa Mg 2÷ (0,78 A). 

gonyne 

1) BepnimjyM je nponaben 1797 ron., a.mt je y enemerrapHom cralby no6nseH Tex 1827 
ron. Paaimxa usiceby micrileaajya- a "camlHjymoxcHua TrspbeHa je 1775 ron., a meramni mar-, 
HesHjym je Hsgsojea 1808 ron. 

2) Y salami csojax npiosapsxx mmiepana marHesHjym je TeCHO smut ca clummijymom. 
Ha nospm0HH seiube on JUIKO rpagH ximpanicalie cnnmcare, npx qemy ce nocrojauocT rpyne 
Si—OH y npncycrBy marHesHjyma jaxo nosehasa. )Kassa marepHja cagpnot marHesujyma y HO-

• 'WHIM! og Hexoamco cram( nervosa nponewra, a y cacras xaopodatna plasm no 2%. Hello-
xymia 	maw enemewra y amsoj maTepHai uemc ce Ha 10 11  O. Jom HecpasmepHo mime 

HanasH ce y (meaty, ripH6minctio 6 1016  ul. YHomeibem mancesnjymomix jemnsensa y semnsy 
noaehasa ce npHicemo nemeHH npaHoc nexax xynTypinix 6inbaxa (HanpHmep, mehepne pene). 

3) rIpHmecama pasnwnio o6ojeHH, npospammi npancepini 6e-
puma ynoTpe6n,asajy ce icao gparo xameme. Ty Amami sena! (0/1 
npHmeca xpoMa) caapar g, Imam a ics amapn H, H np. 
Jlemi cmaparmi cy spno penal x Hajcicynnm cy og cser gparor 
immense. Kpacrann amiamapaHa mammy noHeicag ricrairroce pas-
mepe: Hajapymmai je Tenon) 100 icz. 

4) CxeMa jerme mane Hacranansje 38 go6Hjame meranaor 
marHesajyma noxasaica je Ha cn. 265. PacronnseHe COMM nomeinajy 

ce y 11303AeHOM cygy, Kojn cnynca ncrospemeHo n Ka0 Karma. 
Kao axone cnynoi Tp/KI/IITHH urran, saTsopea y noposHoj nopnensui-
ocoj genii H3 xoje ommasH xnop xoja ce crsapa npn enewrpomisH. 
)1a 6n ce en-pew= oxcart:11110a Temior marHesHjyma, no* ce cxynnsa 
y ropmem nervy cygs, nposona ce npexo n,era naraHa cTpyja Bono-

' MIKa. Caspememi mmycrpHom enexrpommepH 38 no6Hjanse me-
=MOT MarneanjyMa Hmajy cnoncemijy xcnicrpylaucjy. 

5) Ynopeuo ca o6H‘unim enewrponummiam nopuecom, serum 
salimaj Hmajy enexTpoTepmumx H WHOM go6Hjaan mar-

HesHjyma. JeugH OA OBIIX 3aCHOBIIII je Ha peaepciumocra peaiauije 
MgO + C + 156 mail CO + Mg, maja je pasHoTema Ha spno 
13HCOKFIM TemnepaTypama (amen 2000°) nomepexa ygecno. 

Ilpairramno, ma; npogec ce 'mons sarpesamem npecosaHe mane MgO (go6Hjenor 
nememem npapounor marHesara) ca camnesemot aHTpaWITOM y nymHoj eneirrpmmoj nehH. 143- 

miojene nape ("Amax no mmacxy u3 nehu pasemawyjy ce Benmcom sanpauniom jaxo oxuabeHor 
aogoimica, saxsansyjylui memy ce TeMneparypa nariio CHH3H Ha 150-200° , Te pasaarenca He 
mome na ce nomepH yneso. Tanowelist ce y BRAY 11Paxs, McTaJnur Marne3HiYht caUlmul nPu-
mece Mg0 H C) ce 38THM npe'rana. Ha micas Hamm go6Hjea meran oulnixyje ce ancoxom macro- 
hom (99,97%). 

,13,pyra enemparephuimot H8111111 go6Hjalba marnesajyma He Hcxopamhyje yrnsmum Rao 
pegymoloHo cpencrao, Heti canmuljym (o61imao ce ynoTpe6nsasa cl'epocHmumjym ca cagpaca-
jeM 75% Si). Kao miposima cnyncu nevem! nominal., icohi ce =meaner ca courtuinjy-
nom sarpesa TIOA CMalbeiniK lIplITHCKOM BMA 1100°. Hog maim ycnosama peaminja Teat mesa 

*mamma 2(Ca0 • MgO) + Si + 131 maA = C.a sSiO, 2Mg, npn meaty ce xao *mum 
Hazaturaimi upon:mon nojawbyjy nape maruesajyma. 

6) OA nerypa marHeanjyma Hajmenrhe ce npiimeibYje 	arHanHjy m" H „e >t e x- 

T p 0 II". lipsn je nerypa Al c 5-30% Mg. „MarHanHjym" je Tspbx it mnpmhz on macror any-
anumjyma, mime ce o6palwje H nomipa. Hon Teximmaird Hmenohr „enexrpoff" nonpasymesajy 
ge yomnTe nerype y Kohl= je marHesHjym rnasmi cacrojax. Osalcse nerve cagpme 
Al (go 10,5%), Zn (go 4,5%) a Mn (no 1,7%). Homo= 3,  Ramos cacras yam Cu, Be, Ti 
asp. HMajyhu onnamHe mexamprxe oco6HHe „enexTpoa" je 	csojoj criergulnimHoj TeHCHEH 

(oxo 1 18) canto Henn° WHO! on tHICTOT Mg. kaico „marHanHjym" TaK0 H „eneirrpoH" Ha saagyxy 
nPeErcy ce saturamom cnommom onnom xoja Mx Ryas OA name oxciviangje. .11orcaTaK 0,05% 
Mg y =sem rsombe jam nosehasa xosHocr °Bora H ornopHocr Ha 'canalise. 1Zp0H3BOAK4 

marHessibmaa, xoja je 1915 ron. =HOCK= merit Hexonaxo cronma num, gm-was je 1941 ron. 

KOJIHEIIIHY OA 80 =HAAS T. 	CCCP), c jacHo H31:KOKCHOIK Teuganuijom xa nausea' 6p.som 

nopac Ty. 	
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462 	 XII. ,apyea zpyria tiepuoatioe cuaitema 

7) Homo Be mame og MEC ocrarax Ha sa3gyXy nocrojaingt merana aagpwaHa peHg-
TeHcxe apaxe (HappliMep 17 nyTa maibe 	 Al),o,g 	OH je nocrao HeaameHmss marepHjan 3a Hapam 
olisx Henna peggrelicxmc gran, xpo3 Koje 3pagll npogHpy Hanome. 3a Ty cspxy npummbyjy ce 
nnonage og Be ge6a0He 1-2 MM. 3ams4mHsa oco6HHa meranHor 6eptuagyMa je amaxpegno 
senma 6p3ma npocrHpama 3syna y memy (pega 12,5 irmicetc.). BepanHjym xao npHmeca jaxo nosehasa mpgohy, jalumy H xemtwxy nocrOjaxocr 6axpa, He emamyjyhH npH TOM merosy enex-
TponposogJiHBocT. JIerypa ca TpH spogeHra 6epsnHjyma noxaayje nempH nyas Bran arnop 
Ha lagrame Hero taier 6axap. Rerypa osor ca 2% Be gsanyr je Tspa og =lemma HojH He pba H 
spno je nocrojaHa xrao npeMa mexampumm Taxo 14 npema XeMHCHIIM yrugajllma• HpH cagpwajy 
og 0,5 — 1,3% 6epkinHjyma y 6rapy, nerypa Hma „merry 3nam3T 6ojy ommxyje ce H 3BOHHHM ray-
Rom npH ygaPY. BPno Rene pe3ynraTe gana je anwmposamy (XI, § 2, Hon. 5) aHanorHa o6Pa.tia 
nospunma npegmera og ram x menHxa nomohy 6eppungyma. AwlsTax og 1% Be 1=00y in 
onpyre spno mHoro nosehasa jalanly H gyrorpajHoc-r Hapage upegmeTa on TOra marepHjana. 
Taxo, onpyre on Taxsor nem= He ry6e csojy enacrwmocr max 1111 Ha gpseHom ycHjamy. CseT-cxa 	6eprumjyma H3Hoc11na 1935 rog. ono 500 O. ,I(aHac je join 31111THO sepia. 

8) Hmxe cy H3HeTe Tonnore crsapama Hexxx jegmbema 6epanHjyma H marne3Hjyma, 
cpanyHare y lacan Ha rpam-exsHsaneHT manna: 

F 	Cl Br 	J 
Be 	 120 56 	40 	20 
Mg 	 132 77 	62 	43 

O S N 
73 28 22 
73 42 19 

9) Ha HataHpengo jaROM paranjamy um-mac= npH ropemy marHe3Hjyma 3acHosaHn je 
merosa npumeHa sa H3paHy csernommx paxera H y cboTorpaclmjH („marHerajymosa rammer"). 
Y o6a enynaja marHeaHjym ce o6Hznio mews c marepajama icoje naxo ornynnajy xnceoHnx. 
HanpHmep, Hemanxe esernehe paxere npkimemeHe y nporunom pary cagmasane cy 45%, 
Mg, 48% NaNO2 14 7% opraHmor seammor marepHjana. 

10) Y Hanonexom pegy marHerajym H 6epcuncjyM (Ho* ce Halla3H mmety Mg YI Zn) croje gocra ;Amex° yam° og sogomma. IIpema Tome , o6a,merana morn= 6H npnmemo paanaram 
Bogy. Hnax ce Ha o6wnroj remirepaTypH (a ca Be RH npn 3arpesamy) OBO mop° H He geruasa. 
To je npoyspoxosaHo rannom pacrsopmHsomhy oxcuga o6a merana (a HaponHro Be), 3ama- 
IbYiYhH xremy, maws! cnoj, RojH ce crnapa Ha nospunum merana, myna ra og gamer AO-
crsa Hoge. 

KongeHrposaH.  a xnagHa HNO2  He genyje Ha 6epanHjym, a spena ra pacrsapa. Cynpamo marHerajymy 6epHnnjym ce pacrsapa c 03gsajamem HogoHma H y pacrsopHma jannx 6a3a (y 
pa36nancennm camo npn 3arpesamy, a y 50%-moj KOH — seh Ha o6wtHoj rehureparypH). 

11) IIpH seam jaxom mapasy BeO (T.T. 2520°, T,H2b. 3900°) H MgO (T.T. 2800°) CY6J1H-ammy H Tanonce ce xao RpHaranx Tama) pgicrsopm y xxcenmrama. Pawn- sumo artHenlixe Beanie APYrax oxcHga BeO co6po nposorm Tonnory. 
BepHnHjymoxcHg yna3H noHexag y cacras 3y6apcxor gemeirra H ynorpe6masa ce xao 

xaranmaTop npH emrre3ama opraHranix marepHja (yrnaBHOM ecrapa). MarHeanjymoxcHg, RojH 
ce y Tounign go6Hja nenemem npHpogHor mame3Hra, spno je saw= avowing sa =party pa3- 
1111X sarpocranwn npramera cc seurrawor rpabramwxor marepHjana „xcHnonwr", „c4e6po-
nwr". IlHer mamerajym oxcHg („nemeaa maraeraja") Hang= npumeHy y meraugnm. 

12) Oman xrananwra je mar He3Hjymos gemeH T, no* ce go6Hja Memmera Ha 800°  ncapenor marHe3HjymoxcHga ca 30%-mum Bogemm pacrsopom MgC12  (Ha JABS romp= ottena MgO Haj6ome je y3eTH jegaH renausnal geo ammgpmaaHor MgC1 2). Ycneg crsapama mune Han mama gym( naHams — Mg — 0 — Mg — ca xs,gpoxounllim rpynaMa Hag aromma xnopa Ha 
xpajesHma, cmenia xpo3 Hexonxxo macosa wpm= y Gray spno Tspgy macy xoja ce ga ASKO rnanam. 

• IIpH H3pargr HCHBOJIHTa npso6HTHoj cmenn4 gogajy ce crpyromne H cn. OcHm xranonwra 
RojH ce yrnasnom ynome6masa in noxpasame nogosa Ha 6a3H marue3Hjymmor gemeHra H3pa- 
byje ce memo H sogeHwrao xameme, Togana Km. cD;r6ponwr cy nnone go6HjeHe npecoHamem 
gpsewnx crpyrorma HaronmenHm maraesHjymosHm gemewrom. Taj maTepHjan je nax, He npo-B0,7411 TOILII0Ty H11 3syx H HHje sanamas. 

13) BageHH paarHop, 3acH•eH Ha o6Htmoj TemneparypH, cagpacu y nerpy canto oxo 0,3 zp Mg(OH)2  H HpH6.ranato 100 nyra mame Be(OH) 2 . BpCHHOCIII gp gran HOHCTIHITH mco-najagHje no 6a3HOM rimy H3Hoce 3 • 10-4, °pg. 5 • 10-n. Tanonceme 6epHnHjymxHgpoxcHga 
y nporlecy HeyrpanmagHje xxcegor pacrsopa, gamma ce Ha oxo pH = 5,7, a marHraHjyhumg-
poxcHga Ha pH = 10,5. 

14) Ocam y loweanHama, Mg(OH) 1  ce pacrsapa H y parrs°  pima' amomajymomix conic 
(urro je swim in anantrnmy xemHjy). Pacrsapame, HanpHmep, y NH CI 60sit no cxema: Mg (OH' 2NH4CI MgCls  2NH4OH H npayspoxosaao je crsapamem penaramo mano 
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gmcoconaHor (Hapoq0To y Hurnxy NH4C1) aMoi-mjymxitspoxcHga. 3axnarbyjyhH Tome IIITO je 
ona peatantja moryha, melanin' marHe.3Hjym paeryje c pacTropirma amomtjymonnx COJIH 3HaTHo 

eHeprwitinje Hero ca tnicrom norpm. CnHqHo Mg(OH) 2  noHamajy ce n MHOTH gpyrn xvigpox-
aut meTana, axo cy mano, anti }max npHmento pacrnopnAms y HogH [HanpnMep, Mn(OH) 2 ]. 

HanpoTrin, y BOAR npanTHInto HepacTriopazara xn,spoxantri [HanpilMep, A1(OH) 3] HepacTtiop-

JblIBH Cy H y BMOHHjYMOBHM comma. 

15) 3a TexHonorHjy 6epHatijyma je swima milibetnnia InTo ce 'berm tatripoRcHri, cynpoT-
HO A1(OH)3, go6po pacTnapa y (NH4)2CO3  (Ham 3acithenom pacrEopy NaHCO 3). To ce ROM-

Rag Hcitoptunhyje 3a H3rinajaibe Be og Al npn npepagti 6epHna. Hajnpe ce onaj Tones ca K 2CO3  
go6HjeHa cinema o6pahyje 3arpertaibem ca pa36naweHom H 2SO4 , ga 614 ce H3gBojtina 

jymona micenknia. Bennxn geo anymitHnjyma ce H3gnaja y o6aHxy xannjymone mince, gox ce 
ocTaTax (a Taxohe n npnMeca Fe) Tanomut pacmopom (NH 4) 2CO3 . 143 ciminTpaTar, 3axxcen,eHor 
ca HC1, xynaffiem ce ygaibyje CO 2, a 3aTam amoinijaRom TaJ10/103 Be(OH)2 . Pauli geclaHHHTHRHor 

npeximuhatiatba,Be(OH) 2  ce notion') pacrnapa y amoHitjymxap6oHaTy HRH ce npunt npexplicra-
natcanathe 14 riecTrinalinja 6a3Hor atieTaTa 6eprintijyma. 

16) BpegHocr RoticraHTe gHcoitHjaitHje H 2BeO2  (Ha 2H• 	Be02 ") H3HOCH npu6ntiquio 

K = 2 • 10-". Ycneg ripno jaxe xitsponme 6eptinaTa, H3gBajatbe je moryhe camo 113 Irmo-

KOJIHM pacTriopa. Ha Taj Hat1H11 Xj0614jellkI cy 6e36ojaa K2BeO2 H Na2BeO2 . Y BogeHom pacrEcopy 
y orcycray manta anxanuja, o6e COJIH npaxTmrtio cy noTnyHo xitgponHaonaHe. 

17) 11ejcTBoM Na202  Ha jaxo oxnaheH KoHneHTposam4 pacTriop MgC1 2  ingtiaja ce 6eo 
Tanor xxxipaTa nepoxcHga marHe3Hjyma. Hprinnxom ainutgportatba nepoxcHg ce pa3name. 
Heim npon3sorsi xojit cape Mg0 2  • xH2O Hana3e npnMeny 3a 6en,eihe Txainnia H y me- 

TIHI4H14 . 

18) Xanoremign Be it Mg 6e36ojtt cy, pacrunithyjy ce Ha na3gyxy H .TISKO ce pacTBapajy 

y BORN. H3y3eTaR T4HBH MgF2  (T.T. 12500 , T.KJb. 2260°), tinja je PaCTBOPMHBOCT BpJI0 mana 

(7-8 Jain). BehHHa IbHX H3gBaja ce 113 pacTuopa y o6nnity xpticTanotaigpaTa: BeC1 2  4H20, 

MgC12  • 6H20 14TA. 1-1pH 3arpenalby OBHX jegmbeiba H3gBaja ce jegaH Reo xanoreHortogcsingHe 
inicegante, a 3aocTajy y norm Te111H0 pacTBOpJbHBe 6a3He COMI. Y ainutriponaHom cralby xanore-
mlti Be H Mg gocTa ce Teunto Tone (Taxixe Tombetba: BeF, — 543 ° , BeC12  — 405° , BeBr2  —

488° , BeJ2  — 480° , MgC12  — 718° , MgBr2  — 711°). XanoremigH 6eptuntjyma ognincyjy ce BH-

COKHM Hanontima nape (T. Rib.: BeF2  — oxo 800° , BeC12  — 500° , BeBr2  — 487° , BeJ2 — 4800). 

Ha He cyrnune BVICOICHM TeMnepaTypaMa nape xanoremnia 6epuimjyMa cacroje ce yrnanHom Hs 
Ynriojemtx monetcyna — Be2X4• 

AgantioHe peamiHje xapaitTepticrwaHe cy yrnanHom 3a citnyoprige HojH natio (HapoxinTo 
y cnytiajy Be) rpage Komnnexce Tuna M[EX 3] H M2[EX4]) rue je M jegnorsaneHTaH meTan. 
Kao npumep moace ga Ham nocnynat Na 2BeF4  (T. T. 575°), no3HaT y RBe xpricranHe mogscinnai-
HHje, taija je pacritopaanocr Bell calla no ce6H neoma mans., a join mama y npHcymiy imam 
NaF. MarHe3Hjynnuloptig riaje jegnibelbe Tnna M[MgC1 3] • 6H20, Home npnnaga H npnportHH 
xapHannT n aHanorHa amoHnjymorta co. 3arpenamem on= monce ce Ro6nrH ainamponaH MgC12 

 (6e3 crnapan'a 6a3He coax). AmaigponaHH BeC12 naxo ce pacrnapa y anxoxony ti espy (Him Itemy 
ce 113 nocnember pacTnopa rasnaja co ca RBa monexyna xpvicrantior viva). BepHntnyinjoglig 
gaje minima° jeritnisethe ca amoHnjatcom (cacTaBa BeJ 2  • 3N1-12) H mHorHm opraHmitm jege-
tbeffitima. 

OR xanorennria Be H Mg npaxTrinity npitmeHy HaJD1313 yrnanHom MgC12, HOjH ce ;xo6Hja 
y Bentualm noiraqiniama y rainy oTnagaxa npnnpepagit RapHaturra Ha KC1. Ha 176 °  icapHanwr 
ce Tonti y CBOjOj xplicranHoj BogH H Hcrio0B6p7eHo ce paanance, npH qemy KC1 acopo noTnyHo 
ocraje xao Tanor, a MgC1 2  6H20 (T.T. ocraje Rao TelinocT. MarHe3Hjymtcnoplig ce yno-
Tpe6maria 3a go6Hjatbe meTannor Mg, 3a Hapagy marHe3Hjymonor itemeirra, y megHHHHH Rm. 
FlpHmetly y meginiinnt uMa Taxohe MgJ2 . 133 pacTnopa one coimi y mentnanitoxony motto ria 
ce H3/030j1i HpHC72J103-THCOXOJIST cacTana MgJ 2  • 6CH3OH. 

19) H H TpaTH 6epHnHjyma u marHe3Hjyma naxo ce pacruapajy He calk° y riogH Hero 
H y antcoxony. Kpticrannury c Bogom, o6Htuto y o6nHxy Be(NO 3)2  • 3H20 H Mg(NO2)2  • 6H20. 

Hpit 3arpeamby o6a HuTpaTa ce nalco aincHriP31Y (nentimitaxo paanancyhH ce) n 3aTHM ripena3e 
y ogronapajyhe oxcHge. 

20) C y n 43 a T H 6eprumjyma H marHe3Hjyma nano ce pacisapajy y 	it same cy 
XHAPOJIH3013311I4 	tinopHria H HitTpaTa. n0,1 0611,41111M ycnonrima norinajajy ce xao tcptiCrano- 
xkipaTH cacrana BeSO 4  4H20 H MgSO4  • 7H20. Y npriporm MgSO4  cpehe ce y ntigy mHHe-
pana ropxe con H (MgSO4 . 7H20) H RH 3 e p H T a (MgSO4 • H2O). KH3eptrr ce max 
H npu 3arpersaiby pacrnapa Bp= cnopo (H3rnega — Tex noun° npehe y xpracranoxligpaT 6ora-
THjH nogom). Hpkipogint xH3epirr mome ga nocilynat xao noriecatt maTepHjan sa go6Hjaibe MgO 
I4 SO2, jep ce npn 3arpenalby ca yrIbeM pacnaria no cxemH: MgSO 4  C + 61 xxcut = CO + 

SO2  MgO. Fopxa co ynarpthmasa ce y TexcriinHoj HinrycrpHim H int,gycrpitjH xapTHje, 
a H y megvnigiut xao nypraTuB. 
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464 	 XII. Apyza epyfia iiepuoom magma 

Ca cymparxma Hem jemosasexrmax mexana BeSO4  x MgSO4  max xsojxe coax, yrnaB-
HOM nura MI [E(SO4)21 • xH2C. 0 OBE( HapotilITO cy RHTepeaUlTHE T3B. 1B BRITT x,'COMM 
M2[Mg(SO4)2] • 6H20, rAe je M — jemonanewtss IBITj011. Main [Mg(SO4))1] • 6140 
ynorpe6.Tbasa ce xamax xao xasxjymoso mffliepiumoby6pitso. 

21) Y Isom cxopo Hepacrsopint Herpanaa xap6ouars (EC%) 6epitasjyaga 
marHe3Hjyma mory ce go6HTH camo mpH Hcrospemesiom souncom =nay CO, y pacraopy. Y 
THBHOM cnynaly name ce Taxolje acopo gepacrsopibmse 6asue coax [swamp,. (EOM% 	. 
Ose ce crsapajy xagrog ce Ha COM' Be rans Mg gejcrgyje,pacrsoplitarauckluisx Hap6ourit. 
3arpesamem c xonearposamm pacrsopomICHCO2  me ce mory lipesecra y sophaunte. Hap6o-
HaTe. BasHa co starHeamjyma, npH6momor cacrasa 3MgCO3 •• Mg(011),• 3H202  uog maim 
magnesia al b a Hamm npHmexy y pas:Halm rparausa magyorprae, t s y megmgratm. 

Hey/pain& gap6oHam Be x Mg penanumo now maagajajy ymberanwscom Lwow= 
y ogrosapajylle oxcrige: Ca BeCO, oso pacnagmbe nogaje npwaermui opmax mom 100°, ca MgCO3  — OHO 500°. Ha osome je 3aCHOBIHO mcgopumhagmbe rampomor mamma as go61i-
jobe CO2  H MgO. Ha OBaj Harnm HO6Rjell yrrhealstoscss sewn je InICT wbay  CE 35  Ecrissues- Lby amnia= munepanmsx Bona. Ilegesx MaraellaT yraaBHOM MgO) cnymta as sapasy 
saTpocramHx onoca H cn. 

22) Kap6oHam Be pacrsapajy. ce y smumy Hap6oHrra anxammx Melt= a — Hapoggro, 
Ram — y jracom pacrsopy (NH,),CO 3. Pacmaprabe je upoy3powagano creapalbess gsojrasx coax 
Tana Mg [Be(CO3)2 ]. AHanorxe, anx TentRO pacropadise coins, gije Tagol* misrHeaujyramp-
6oHaT gaga ce Ha a geicrsyje jaraus gam:wpm/41a =Ma= icap6oHaTa (ram 6ixap6osaxa). no-
3118TH cy, HanpwMep, K2  [Mg(CO3),] • 4H20, KH[Mg(CO3),] • 411,0 Erg. Comma osor 
npanaga H npapogna gonomirr — Ca[Mg(CO2)2]. B, eposamo ycneg CT/samba =Tow, mg 
amp pacrsopsbmor amoHHjymosor jegraberaa He jaaaba ce Tenor gaga cc us coax suirxesmjysta 
gejersyje jaicHM pacrsopom (NH,),C0 8. Hal:pomp, paa6naxcem pacrgopm osor peasxxsa, y oTCyCTBy gpyrm amoHraymosrac COJIH, Aesiltramo Tanorae 6a3He xap6oHar ,4saratakJyma (seism 
genom Toc npn 3arpesaiby Sum nocne gyacer crajoba). A1t0 ce CO, nponycns soot Tomocr sada 
cagpxm cycneHRoBan MgCO 3  Ramie pacisapame TsnOra, npoyspoxosam crisapsubeit, mamma 
imp6oHara• no cxeMH: MgCO3  CO, 1120 = Mg(HCO,),. Moraga 6g 61mo upasxmwuje 080 npoTymamm xao mramexcHy lowenmy Tana 1-12 [Mg(C08)2], xoja 6x ogrosapana noise- 
HyTHM ABOiHHM COMM. 

23) Benmy npoclumy npHmeily as cymobe MHOI33X Tomocrn H racosa cats aRXRAp0BaHa 
MarHe3HjyM n e p x n o p a r („araranpon"). Ho HareamsHocrx mohm cyznaba Mg(C10 4), 
npidnioxyje ce asmnpagy cbocciwpne mcemme (IX, § 5, non. 24), ismajyhm Hag OBHM TO =How 
npeRmylicrso urro ce HyRoim 3arpesamem Ha 220°  co, xoja je nog srawymom ancop6osana sogy 
H pacnnirayna ce, mowe noiloso ainamj30BaTH H noHoso ynorpe6HTH. 

24) OA Tenwo pacTsopmranns COJLH marne3Hjyma lipaRTHRHO je BIURaa. /berm o C -
(j) a T H apceHa T. Hapovwro cy Teunw pacrsopsbluse y sows (am naxo y xxnepaaiw 
tuscenmama) Agorae cons marHe3Hjyma Ii ammraysta Tana MgNH,E0, (rat je E = P aust- A8). 
CT/impose xmcrannor Tanora jegHor Lum gpyror mums y mararrrancoi Iro& goicipagamobe 
joHa Mg•, c jegHe crpaHe, 11 cbocclopHe H apceHose xxcenime — ca gpyre. Peasuptja me ppm jemia4HHH, Hanpismep,: MgCl, NH2OH Na2HPO4  = MgNH,P0, j +224aC1 + 1120. 

25) OA OCTHJIHX COHH cram enemeHam Hapolurro je 3HHHIKIblin 6a3rai mem Gapingly= 
[Bes0(CH3C00)41, Rojo ce go6Hja gejcrsom KomemposaHe CH,COOH Ha Be(OH),. Oga co,.. 
Ho* raracranaine y !Tom/num meraegpstma (T.T. 284 6 , T.xJ1 . 331°), pacumpa ce y oprosaava 
pacompatrama a cy6raminue 6e3 paanarraba. Tama 6e3 pamaroba Hamprrassa, jegrasesaa 6e-
panrayma nominal cy ca join HeKHM gpyrom oprowanst maTepujama. 	• 

26) C y n cl) H A H 6epaymjysta w =meanly= (ES) mory ce, HOORTH Carao cyraut ny'TeM, 
nolIITO inc mat pa3naxce H3HBajajytia H ,S. n0HeCaR Hiram go6xjarba ascror MgS je co:po-
s:40mm crpyje aaara nomemmor c napama CS, npento Marlie3}Byt4OBC31,1111 tarpejoior RI 800°. 

27) Xxspiixx 6eptutHjyma H mansearaysta, =Wm Toms* (E 4,)x gotiataimi CY go-mohy LiA1H, (XI, § 2, Aon. 35). Oco6me cram jemobeiba oLu ratcy oraicasse.. 
28) H H T p a A it Be x Mg mory ce go6wril Herrocpegraus cjegsubasamem enestemora 

ca a3orom. Y cnytiajy Be pearamja Tole canto Ha 900° gox y cnytiajy Mg -- nomme seh Ha 560°. 
BepH8RjyMNRTpar( (Be8N2) je 6es6ojara, moms TEM= =Tem* xoja ce Tomi Tex Ha ORO 2200° 

 (nom nparucRom). XnaaHa soma ra cxopo He pa3naxce. Marxe.sraymmTPIA (Mg aN,) ysex ce 
crimps Hanopego ca oxcanom rips caropesoby meTana, Hap09HTO HHO CC 030 Bp= C OrpaRage-
RBM npxcTynoM saagym. To je 3enemarrocim npax wain ce c sogom nraco pasnasse Ha Mg(OH), 

NH„ c senramm ocno6abasbem Tonncrre. Y cnrsajy mansearayma Manx je H Lw1w/41pm 
mesnam Hinpan LiMgN H 4:•Oc4lum Mfg's . 

29) Bepiumjym ica p 6 H g, cacrasa Be,C, asap ce npx raapaby Be0 ca yrsbem y enex-
Tplomoj Heim. Bogs ra pa3naxce x npx Tome ce mmaja ste•raH. Om icap6ma MarReanirga — MgCs x Mg,C3  np8m ce naxo go6Hja sarpesalbem marammjyma Y gPaxY Au 500°  y crpyjn 
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2. Kpucula.at 	 465 

cram, ilpyrH— no 600°  y crpyjn newraHa. Bona paaname MgC, H npx TOM ce Hansa* agerzneH, 
a paanartabem Mg2C3  yrnaHuom ce no6Hja anuneH (CH, — C —= CH). Haman 500 °  MgC.2  ce 
pacHaaa Ha yrnAHHH x Mg2C3, KOjit ce Haman 800°  paaname Ha enemeirre. OH c H n x IA H A a 
marHeaHjyraa walla= cy MgaSi H MgSi2. SepanHjyza ce naHo nerHpa ca canHogjymom, WM He 
rpajx oAperieHa jenathema. 

§ 2. KpncTami. — IIpH npena3y maTepHja H3 Tetnior (Ham pacmopeHor) 
crama y Trspero gory nocrojam Asa cnygaja: Hexe maTepHje ce H3xHajajy y mime 
xnx maibe ICpynHe noce6He uecTxue oxpeteHor o6axx a, 
jApyre y rimy x om or eHe ma ce no cnomabem H3rnexy H oco6nHama 
j e J4 Ha x e y anima npasunma. tispere maTepHje npHor ulna (Hanpumep, 
co, uiehep) 3oHy ce ouaTianuum, xpyror (Tymano, xayqyx) — amopy5Hum. 

KplicraaHH Ham amopclxix xapaxrep maTepHje 3amicx npe cHera oJ4 'beam 
concmemix oco6HHa, a 3amm H on ycnosa no xojxma ce xemaHa npena3 y qxpero 
craibe. Merbajyhm genracxonHo °He ycnose ycneno je Aa ce xo6Hjy y xpxcranHom 
06JIHKY H THIIMIHO amop4oHe maTepHje, xao LIITO cy xarryx, Trim= H J:(1). Emma 
HcnHTHHaiba noxa3ana cy xa ce x mHore pyre amop4nie maTepHje y cynnwunt 
cacroje H3 xplicrana, 0JIH TOJIHKO NiaJIHX xa ce He mory BH,IleTH HH MIIKPOCKOHOM., 

HpeMa Tome, ocHoma crpylaypa maTepHje y tuiperom craiby je oucaia.a. 
Ha Eberose mmeH3Hje y Hpno jaxom creneHy rimy yc.nosx HpHcranwalmje, fa* 
ce 06HTIHO H3130,414 H3 pacixopa. Axo ce >Rem J4a ce xo6Hjy manH KPICTaJIH, oH.Eros 
ce pacrHop, 3acHheH Ha HHcoxoj TemnepaTypn mopa 6p3o xnamm. 06pamo, 
axo ce mem! ;la ce crHope xpyrnm xpxcrann, mina ce ocram J4a pacrHop crojH 
Ha o6HqHoj remnepaTyPg P.a 6H xpHcranHcathe Hum° cnopo, ycnex nocTynHor 
Hcnapartalba pacrHapaqa. 

Hpx 6p3om xn4eiby 3acHheHor pacrBOpa, xpHcranmauxja nownbe (Hapo-
ITHTO npu mummy) ogjexHom Ha mnorma mecmma; crHapa ce, xaxo ce TO Kamm, 
MHOTO geHTapa xpkicTanH3aHHje, Tj.HajcaTHHje KpxcTanse aJmue.  
Kox cnopor xnabeiba 6poj Taximx HpBO6HTHO Hacraullx ueurapa xperiunnagHje 
HHje BeJnnm; name H3gBajame tulpcTe maTepHje H3 pacrBopa gemasa ce yrnasHom 
ynpaHo Ha 'Emma H myna ce cimapa mHoro maibH 6poj xpHcrana, anti 3aTo mHoro 
xpyrnmjHx. HpH npetututhanalby COM4 npexplicranucasamem o6Htmo ce rnega 
ce xo6Hjy manH xpHcranH, jep Hpyrum necro y ce6H 3axpucaBajy rampant pacrsop, 
INTO yriltie Ha 11,11X0By glICTOhy. 06pamo, pax,' nporiaHama KPHCraJIMIX 06JIHICII 

)xema je ,r(a ce go6njy inTo xpymmjii.1-3  
HajKapaxTepHciHtunja oco6HHa RpHcrana je umxona Hex T op H j a n-

H 0 C T, Tj. HejenHaxocT oco6HHa (xu3pcume, IIPOB0,11J1)11BOCTH TOILTIOTe, 6p3HHe 
pacmapama a - gp.) y pa3ImM npasuuma. To, a Hapoturro ,pa3nligHTa 6p3HHa pa-
whema TIOjeAHHHIC xenoHa, y3pOK je pa3H0BpCHOCTH K p H C T a .TI H H X 0 6 

a, og Hojux cy Helm Hajnpocmjn noxa3aHH Ha CRIBB! 266. 

CII0JbHH 06JIHK xpHerana mowe ce oRapaxTepticaTH rberonom Behom HMI 

maibom cumeulpujom. OBa 3aBucH 0,E4 npucycma HMI orcycrsa ogpebeHxx e n e-
m exa T a cHmeTpHje y lc* gonan HeHTpH, paBHH * H 0 C e. 

HogCHTOM  u 	cHmeT pH j e no) pa3ymeHa ce Taxixa xoja Ae..ux Ha 

nova cHaxy oHy gysK, xoja Be3yje cnonme nospunnie xpHcrana H npona3H xp03 
my ma y x o j e M npaBuy. Kao urro ce Ha c.n. 267 HHnH, Heurap cHmerpHje (C) 
TIOCT0j14, HanpaMep, Hon xouxe. 

Axo nocrojH p a B a H cameTpHje (or arm P), oHga ce jexaH xeo 
Rpm-Tana ognocH npema npyrom Rao npexmer H iberos JIHK y ornexany. Axo ca 
Tora rnexHurra nocmaTpamo mug (cn. 267), mina BHIJHMO xa ce Ron me MOry 

HOCTaBHTH TpH paHHH cHmeTpHje (70 Kp03 cpeuxHe HBHLIe a mecr T3RBHX pasmi 
(P) xpo3 yrnoxe. 

30. 0 nurra 4210.114411 
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Cn. 267 -- Enemema camerpaje Howe 
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466 	 x11. ,lippa tpyfia fiepuobioa =WO 

Axo ce Rpm xpxcran mom cnpoxecrx oca c x meTpxle (X BAK 
L), TO 0Kga 3Firm z a ce o6prameat oxo xcre mom KOCTIdiK noinyaa nomapsocr 
HoBor nononatja ca npetaxmord. P e A oce oVeliyje ce ram, Eois je Heoirgonlit 
Xta ce nPet)e Aa 6H o6pTameM Ammo no norrynapasa, a 6pojao ce Hapationha y 
AeTIOBHM11 oa 360°  TOTH yrna. 

Comma 266 -- 	 napaangaman o6naux xpacnum 

OlntraenHo je as ce not nyHom o6praby 3a 360° cBaxa cintrypa mopa now-
napalm cams ca co6om, Te Taxo oca npBor pea Hnje yornure xapaxTepHcnitnta. 
3a xpncrane je Hapax-wpm-mato nocrojathe oca cHmerpHje 2, 3, 4 H 6 peas. 

HanpuMep, xonxa (ca. 267) Hma rpm oce 
nenhcrror pea (xoje npona3e xpo3 cpe-
gime crpaHa), 4 — Tpeher (xpo3 cynponta 
TeMeHa) H 6 — npyror (xpo3 cpentme 
14Bitna). 

CyMapHo, cHmerpuja mince mapatcre-
pncaHa je y xpuculawapcufiuju (traygH o Rpm-
CT8J111/11£0 OBHM o3Haxama: 3) 1 0,3  61-2C 3n6P. 
Kao WTO ce BMW Konica HM8 BpJIO sentnal 
6poj enemata.= catterpHje. WA ea nHo 
camerpunna 4tHrypa je norrra. 4-8  

Pamtje je Beh noxa3aHo (III § 7) as 
je HcHHTHBarbe yonlipausme croncrype Rpm-
crana nocnuto moryhm Tex mom 1912 r. 

je yHyrpannba crpyxTypa xplicrana 
o6jaunsetba Beh 3a mHore marepHje. 9-16 

II p H pona necnnta xoje caninsaBajy trBopothe npocropHe peaty/Ice ximr-
cram (B. c.a. 58) mome 6HTH yThpbena nona3ehH on rano= THTIOBa BaneHTHe 
Be3e. Taxa, xon jentuBetba carpa4eHor no j o H c Rom THny, xpitcrantta pe-
mem he ce cacrojaTH H3 nojentunix npamtatto pacnopet)emix joHa (A, cu. 268). 
Hajtcapatcrepncrwuntje je 3a oBaxthe penzerxe TO, 111'TO C1331(11 j011 crojn y j e a 

-n a K H M OX1HOCHM3 IlpeMa CBIOS OCTILIIHM jOHHMa, cynpoTHor 3HaKa, HO* ra 
HenocpenHo oxpyncyjy. Ha Taj Hantnt HHAHHH,tryanHocr nojemunnt monexyna 
noTnyHo ce ry6H H geo tcpficraa nocraje jeAaH HHHOBC143.1 MOJIelga 	§ 7). 
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§ 2. Rpucilic.s4 467 

H1111130THB) ICCOA ie,D1Kffiesba H 0 13 a neHTHOT TRIM peineTxa ce CaCTOj11 

113 nojegxxxx mammy= (B. CH. 268). cxeMy B ma ca. 268 moncemo cmaTpaTx Imo 
npenamx cariaj; maga je crsapaibe joxa osge sett 3anotlero, xnax cy OHH j0111 

Team seaam y noce6He napos e. 3axsgubyjytuf TOMB Tam* panel= 
ce no atom or urrem mapaxTepy npx6ammyje monexyacxoj. 17  

Hajmaiba moryha 3anperdma npo- 
croon panel-Re Rpricrium, xoja join y 
narnynocrx noxa3yje cse oco6exocra IDOed0 	?CI t) 	0 

merose crpywrype 3ose ce tumuli-wpm .crob tits° 000 
heizuja. Ileo xpxcran mom ce moacrpy- 60.0.0 (0040 0 0 
HCEITH npocram pe4amem Tammix enemex- A Tapxxx heamja jegxe nopej pyre y Tpx 
gameamje, xao mTO je TO cxemaTcxx max- Cal. 268 — Ocean jomcmmx H monemynexmx 

Rana° ma cm. 269. Hpema Tome, 3a o6jaul- 	 ponenwm 

mem& pirpannbe crppaype jegnor xpx- 
cram gOBOM110 je 3HaTH 0 6 J1 11 IC enemewrapxe hernije, melte gamex3mje 

pacnopeg gecrana lc* catnubasajy xpacran. 
Pa3rnegajmo Rao npamep enemenTapny- heamjy noxaaamy ma ca. 270. Ko- 

OPAHHaTHe oce a, b, c, xog 	cy nocrambexe nog nparned yrnomma jegma ma 
gpyry, a (T.j. < a0c) 	(T.j. < b0c) = y (T.j. < a0b) = 90°. °mecum ma 
ocama Taxohe cy jeguaxx, T.j. a = b = c. Tam ogmocama (a = (3 = y = 90° 
a = b = c) noTnyxo je ogp4ex 0 6 J1 H H ,I10T1111He enemexrapme henije: TO 

je 'conga. }belie gamex3mje cy narnyxo of petexe gynaniom jegxe mmexe, 
omiagexe y osom curiajy o6mnio ca 

Cm. 269 — CxeMa marpambe xpmerana 
H3 enemeirrapHax hemmja 

Cm. 270 — Ilpamep  eJi-
Mexrapue henmje 

Pacnopeg mecTxna gaT je Tpxma xoopmmaTama (a, b, c) IBHX0BHX 

neirrapa, um{ Telly ce xao noncrax 'coop Marra y3xma yrao henaje, nocegxr 
jeguom og xiecrxua. Epojxe spegxocrx Room:Haan 143pawasajy ce y ge.nosxma 
ogrosapajyhe mine enemexrapHe heamje. Tax°, Hoop:wane mecrana 0 x K 
cm. 270, 6kihe (000) x (1/2 1/2 1/2). Hajxpahe pacrojame x3m0y gorrapa o6e 
tiecnige (d) mowe ce x3pagyEam no npasmaxma reomeTpxje. Y AaHom carlaiY 
olio je jegmaRo nonosanx gmjaromane mance, Tj. d = 0,5 awli 3 = 0,866 aw . 

Pacnopeg nojeamxxx xxecrann "mamma 3asmc1 y npsom pegy og xemxcxor 
cacrasa Rpacrause marepHje. Hpx TOM y cariajy jamaam jeammema najsaxamjy 
yaory xrpa meros Midi (AS, AB 2, A253  Hut.). 

3a majnpocrnja 6xmapma (Tj. xoja ce cacroje canto H3 Beg marepaje) 
joacxa jegmbelba Hajzieulhe gona3e y o63xp crpyxrype nomaaaxe ma ca. 271. 
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468 	 XII. 4ppa 	slepuoonot cucli tufa 

IIN3H.pe,g =He (I) noxaayje HH3 enemenTapinuc, xy6nnx henxja, y Rojxma 
Rim H 6en3 xpymaihm onronapajy jowl= cynpoTnor 3Haica. Cwywrypa enemen-
Tapne henHje CsC1 seh je paitHje paemoweHa (ca. 270). Cnajamem Ewa TaKBHX 
henxja jenne ca npyrom (no rubocinuta Howe), mom ce xoncrpyncaTa Iwo xpH-
cram CsC1. Alto ce H3 sera H3ABOjH aanpemmia cam jenne enemenutpne henuje, 
To je oHa Henymema joHHma xao uno noica3yje gosH peg (11) caince 271. OBal(0 x enymeHe henHje 3ajegito ca csojHm ocitosistm icapincrepHenncama (yrao-
sHma, nyanniama HsHita H Roopgintarama crpyRrypiunt eitemestna), 'mom ce 
o6wino y nuTepaTypx. 

Ca. 271 — Hajnporraje cTivxType &Hama jegmbelba 

KpHCTaTI T H a C3Ci (HpyHt1Hie — =it geHTpHealle Rogice) 
H3raeria ga ce eacTojH H3 ;Ise npocre xy6He patience (ea. 272) HenymeHe y jeg-
Hom eariajy . joisota Cs+, y gpyroit jOHHMa Cl-  H crasmene 3amm jeitHa y 
ApyryoHaxo xao IIITO je TO noRa3aHo Ha CHHHH 273. Ha ose ce sHgH je maim 

jOH CS+ oxpyateu ea ocaM joHa C1-  Ha nog-
jegnaimm pacrojamlima H, o6paTHo, atom 
jolt Cl-  ca ocaist joHa Cs+. Ha raj HaYHE 
Koopouualfuodu 6poj patience THna HeirrpH-
cane Rowe jeguaR je o c a M. Y eariajy 
camor Heanjymiutopnna 4,11 A H 
d = 3,56 A. 

Peinema jerimema AE, c Hojom ce 
Hajtiewhe epehemo, jecre peuzerica T H n a 
NaC1 (ca. 271), tmja enememapHa heattja 
ca,apaat ocaM joHa — =tempi 110HHTHEKa 

Ca. 272 — llpocTa H qempH HeraTHsHa. CBaHM 0)1 THX jOHOBa CA. 273 — Cxessa 
xy6Ha pezuema  Ha Haj6a}nRem pacrojamy (b = 0,5 au,) crpyRType CsC1  

oRppReft je ca inert' cynpoTHo HaeneRTpii- 
CaHWX joHa (ILITO ce neno MUM 3a ganpanint joH nocrasmeH Ha gomem Aezy 
en. 271 y newrpy Rowe). KoopginiatilloHH 6poj patience osor THna je, npema 
Tome, zu e c T. 3a eamy Rpnimacy co a., = 5,62 A H d = 2,81 A. 

Peuienca apa.nepnra (ZnS) je npHmep Tpehe - RapaRTepHcrwnie crpyRType 
3a peg jemnbena Al. Y meHoj enemenrapHoj heintjH (ea. 271) Hana3H ce TaRobe 
oatm jowl, aim Apyraxmje pacnopebatxx Hero y cariajy NaCl. KoopinmanHoini 
6poj panerxe osor mita jeguaR je q e T H p H., Pacrojame H3me4y geHrapa cy- 
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g 2. Kpuctliaini 	 469 

'Toni° HaenetcrpHcamx joHa d = 0,433 a u,. Y cnyiajy ZnS Hmamo: a w  = 

= 5,39 A H d = 2,33 A.18-20  
3Hajyhn pacrojame je3rapa (d) y HpHcranmim peruerHama, mil email° OA-

max Ha nocrammo H =rase o ogpebnsamy anconyTanx AHmeH3Hja aroma 
joHa. Ilpernocrasmajyhti Aa cy norrracror o6nHxa, mmemo yam j:ta je d jejr-

Harm 3614py pa A mjyca Aseiy cycemmx tiecraga (Tammje mancommx 
c 4 epa gejcTs a). Olnitnegno je Aa alto cy mix o6a jegmaKm, paoll.Hjyc cBaice 
gemlike 6nhe jegnaic 110.110BHHH d. Alto enemeHT Hma HpHcraarry crpyHTypy THua 
rxrawrcxor monexyna (III § 7), calm Ham je HenocpenHo HaT H panAjyc iberosor 
aroma. 21 

Y c.7yriajy joncxnx pemeTaKa crimp ce Romrunncyje yTommxo IIITO Ce d He 

cme seJUITH npocTo manona. 14majyhm Bentrumy d peurerse HHaa conH, mopamo 
panw HaHanancerbe joucHnx panHjyca nperxoxao ospeHHTH Harms ynpaso Aeo 

og d HpHrrana saTjoHy, a xasas aHjoHy. Kas ce He 3Ha parrHjyc HmjesHor joHa, 

HeMoryhe je Hasecrx OBO onpebHsarbe. Hanpoms, alto ammo maKap jenaH pamr-
jyc, oH,Ira Hmamo ocHosy 3a HaHa.na>serbe CBHX OCT3JIHX. .flajnoy3,ronmjff peaymraTa 

Ho6HjeHH cy 6HAH aa joHe F-  (1,33 A) 14 02-  (1,32 A) nomohy 011THHIUM mcrona. 
liocne osor, HaHananceibe panHjyca npyrux joHa Bell Hifje npercrasmano Te-

uncohy. Hanplimep, aK0 3Ham0 d peurerxe NaF (2,311 A), npocrHm pagyHom Hama-
3141%0 ;:ta je'pasHjyc jona Na+ jenHaK 2,31-1,33 0,98 A. HonaaehH on noarra-
mx pa,aHjyca RaTjoHa, naso je Taxmo HapaliyHaTH panmjyce aHjoHa. 

liperneg Ha osaj Hamm na1eHnx panHjyca Hajo6mnsrjHx enemeHrapmx 
joHa HaHeT je y HpHnoweHoj Ta6Junril (6pojesH y 3arpaRama ojrosapajy Bean-
xsuiama HapagyHaTHm nonyTeopHomm nyTeM). PenaTHsHe gnmeHaHje nojeAHHHx 
enemeHTapHHx joHa sHne ce H3 ca. 274 xmja paamepa onrosapa yHenimarby 0A, 
30 mmunona nyTa. 22-2 5 

Ha6oi ioHa 
Eneicrponcua 

crpywrypa jona 1- 0 	I 1+ 2+ 3+ 4+ 5+ 6+ 7+ 

2 H 
1,54 

He 
1,22 

Li 
0,78 

Be 
0,34 

B 	C 
(0,20) 	(0,15) 

N 
(0,11) 

O 
(0,09) 

F 
(0,07) 

2,8 0 
1,32 

F 
_1,33 

Ne 
1,60 

Na 
0,98 

Mg 
0,78 

Al 	Si 
0,57 	0,39 

p 
(0,34) 

S 
(0,29) 

Cl 
(0,26) 

2, 8, 8 S 
1,74 

Cl 
1,81 

Ar 
1,91 

K 
1,33 

Ca 
1,06 

Sc 
0,83 

Ti 
0,64 

V 
(0,59) 

Cr 
(0,52) 

Mn 
(0,46) 

2, 8, 18 
Cu 

(0,96) 
Zn 
0,83 

Ga 
0,62 

Ge 
0,44 

As 
(0,47) 

Se 
(0,42) 

Br 
(0,39) 

2, 8, 18, 8 Se 
1,91 

Br 
1,96 

Kr 
2,01 

Rb 
1,49 

Sr 
1,27 

›
8
  

Zr 
0,87 

Nb 
0,69 

Mo 
(0,62) 

Tc 
(0,56) 

2, 8, 18, 18 
Ag 
1,13 

Cd 
1,03 

In 
0,92 

Sn 
0,74 

Sb 
(0,62) 

Te 
(0,56) 

J 
(0,50) 

2, 8, 18, 18, 8 
Te 
2,11 

J 
2,20 

Xe 
2,20 

Cs 
1,65 

Ba 
1,43 

La 
1,22 

Ce 
1,02 1 „ 

2, 8, 18, 32, 18 
1 1 

Au 
(1,37) 

1 Hg 
1,12 

1 T1 
1,05 

Pb 
0,84 

1 	Bi 
(0,74)1 
( 
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470 	 XII. drIpyas *As aepuoducv mamma 

3amicHocr jOHCKHX pa.1410ca 0.11 CTPYKTYPe CI10.1b1MX enewrpoloctuc Awn 
jam ce HCII0JbaBa nPH nochtavaiby icarjoHa. Oz H ce mory IIOJ eJIHTH y 'rpm Benito 
rpyne: 

I. KaTjOHH HOill no, cHojoj enewrpoHcxoj crpperypg oArnsapajy H H e p 
T H H M r a co HEMS' (2, 10, 18, 36, 54 x 86 enemrpoaa). 

II. KaTjOHH xojn cy MOMS orpammema H011ylbeHHH cnojeM OH 18 e a e R-
Tpoma (28, 46, H 78 enexrpoHa) H 

III. KarjoHH c HenonymeHnm CHOJbHHM enexrporimaim C..30jaM 

2... ® C) 
0 ... 0 e 9 0 o se• c" 

00.890 2.. e C) 
Cn. 274 — Penarnsne Amens* jonona 

PHHHjyCH 1103HTHEHILX joHa THEM HneprmHx racoBa, Ha MOM CA. 275, °Aro-
Hapajy uBoposHma mpome HanpraHe, HyHilat MBHHjahla. Kao UTTO ce 113 mproma 
BMW, mimosa ce HumeH3Hje gocra ripamanmo cmaibyjy, ymosanco c%e manearmocr 

-IIIII
xe  

w  AGIIIIIIN 

a 111111 

IN 	: 
rAwn-molor-- 
IIMMI 

, 	_....raillicsl. 
II 1*  

BaJ" 	• 
IVA 

7, es 
- 

-- ----- 
- - --- - - - - - 

_ _ .... 
J • 
4  , 

-0+ 

I 	,g 41  --' 5;1  
Pb 

QV 
arArA4 k----  e I IM 

10 	20 	JO 	40 	SO 	60 	77 
Peivim 6poj  memeHara 

CIL 275 — Pannjyc:n enerdeurapnEx 110311TIUMBX jonona 

egemeHara nometiasa, a nosehasajy yxonumo pacre HAIXOB pen 6poj. Ornxrrn 
Tom npomeHe pamljyc:a npnan:Hmmo je mamas Rao H mon aroma mMeprfout racoma. 

joint gpyre rpyne (mpoma on Two:am= Jumada) npu Hcroj manansocrm 
Hmajy 3HaTHO *awe AHMeH3Hje on joHa TRIM HHepTIIMX TaCOBa, 

A 
22 
20 

RI II 

t t2  
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g 2. KpuaNaAu 471 

xojH cy HM 6.imcmi no pensom 6pojy. OH° spent' yonurre H 3a joke c Heno T.• 

y H H M CHOJbHHM cnojem, KO* HHCY 110KaaSHH Ha CARLIN 275. 26-21  

Cispylaisypa xpncrans joHocor jemmesa, Tj. o6pa3osame peuicrue jamor 
RITH npyror THna, 3atnicH•r.qatmom on TPH diawropa: 1) on penarmmor 6p o j a 
crpyinypinix jeninnina,. 2) on onnoca H3MeLy IBHX0BHX 	H M exalt j a 
3), on amosor y 3a j a M H o r yTHHaja jeJHor Ha )pyres. Cautcao Timor 
(lax-Topa jacaH je no Tome urro sanpHmep, pemerica cons mita MX 2  He mome 6sTn 
carpabeHa nurnyHo HCTOBCTHO pemericx cones Tina MX, jep ce y HpBOj mopa 
pa3hieCTIffli Asa nyTa seta' 6poj aHjOHa Hero y Apyroj. Cymnnia H xapaicrep nej-
CTSa 	cliaicropa 6ohe pacMoTpemi y Hnytaim onemnuma oHe inbsre; osne 
ce, merrHm, moixemo 3anpnaiTH Ha yrsuajy PeHaTMBHMX AHMeH3Hja 

meerma .23-29.  

Axo nocmayamo HH3 auanormix jam:mesa Tima, Hanpsmep, MX, Hon xojux 
ce ups HenpomeibeHom X xemicica npHpona M nocreneHo mat a, HIM 06pamo, 
oHna y csaxom raxsom Hwy y iosecHoj cram mince na Hacraae up omeHa 
crpyicrype xpticramie pemente. Osa nojapa (m o p cp o T p o n H j a) croft! y 
TeCH0j Be3H c PeflaTHBHHM AHMeH3HjaMa M H X, npH qemy upomena 
cIPYKType pemeTaxa Hacraje mina lama onHoc padujyc M: padujyc X ;maw= 
n3Hecsy onpebesy Hemming. Kao nplimep mory na nocnyme Asa oHne Hanoncena 
Hun jemmena ca nocrenamm upomemma %moat R Rwaijoua: R aujoua. 

.MaTeptija 	 .BeO 
RA/RA. 	 0,26 
Tun pememe 	 ZnS 

MgO CaO SrO BaO LiC1 NaC1 KC1 RbCt CsC1 
0,59 0,80 0,96 1,08 	0,43 0,54 0,73 0,82 	0,91 

NaC1 	 NaC1 	CsC1 

 

Kao Hapotarrx cnyqaj mopotoTponiije mome ce cmaTpaTH npomeHa xpHcraime 
c-rpympe j enHe H c T e maTepHje ups npomeHn C110JbHHX YCHOB a. 

OBa nojaBa ce 3oHe iionumopfneau. OHa je xapaicrepticritqua 33 Hpno mHore-
maTepHje. Kao npiimep mosce na Ham nocnysm npena3 crpvcrype xanoremma 
amoHnjyma on THIla CsC1 xa Timy NaC1 npn 3arpeHamy: 

Co 	  Nii4C1 	N}1413r 	NH4J 

RK/RA  	0,79 	. 0,73 	0,65 

Taws npenasa 	• 184° 	138°  

OBH 6pojesn noxaayly na cmmeme icoopmeamtoHor 6poja KPHCTIUMe crpyx-
Type (8 6) 6nsa yrommo name, yxoninco je mai ►it awe Rid RA icon max 
coj112:30- 81 

Axo cy pansjycH 6nno xoja Asa joHa jenuaxor Ha6oja Hpno 6micani jenaH 
npyrom, TH jOHH mory KaTKaa ticT os pemeHo cynencoarn y ,crHapamy 
pauerxe jenHor Hcror xplicrana. Hanpitmep, H3 mane pacrsopa KC1 H KBr 

immajajy ce metaoeuaiu xpucifianu, On KO* maxi( carp iim y CBOM cacnisy H 

C1-  (r = 1,81 A) H Br-  (r = 1,96 A), iipH qemy xonsmina jennor HJEK npyror 
joHa 3as0cx canto on mixosor npoixarrnor canpmaja y pacrsopy. 3axsamyjytin 
crimpaiby memommix xplicrana K(C1,Br), moryhe je no6HTH xpncranny co 
cacrasa C1xBryKx+ 3, ma c a K a K B H M BPOIXHOCTHMa 33 X H 3', Tj., morylie 

je OCTBaPHTH n p a icr tigHo xe pexsnan npena3 maTepHje cacrasa 
KC1 (y = o) y maTepHjy cacrasa KBr (x = o). 3a mime cnriajese oupaimano 
je 6nso, npema Tome, minnisabe BepTonea (I, § 2) o Henpexunnoj ripomemi ca-
craw XeMHCKHX jemmena." 

MaTepsje Hcror Ttma monexyncxe crpyxrype (KC! H KBr, KMnO4  BaSO4 
mai.), xi* rpane meby co6om memaiwre xpncrane, ce u3LsopffixuAs. 3axsa-

ThYiYhil BPHO 6HHCKOM cPc9AcTny pemeraxa, xpacrasi lenge on momop4nnix Ma 

Tepnja mamma icpncramolunijy upecHheHor pacrBopa npyre. Y 3acshenom, nax, 
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472 	 X11, Apyia zpytia Itepuoduot =Taxa 

pacmopy nponyncyje ;la pacre, nonpnnajylin ce cnojem ;Tyre marepnje. .ilen 
npnMep rpyne n3omoix4unc cones jecy ounce paanntorror cacrana 	§ 2). . 

MHOro
,

urpOJIM carmjenn 1330M0p4M3hi8-  1103HaTil cy H xor( hterepija ;myna Knaca. 33-42 

gonyne 

1) Aim ce npx xaxsoj 6Hno xehimmoj.peaxim.  M rrimpa y Amioi cpemiisi ram parrpop-
31.13138 marepHja, mixt Hajnpr }mythic rpyinicaiXe Heiconinco 11.eromix Away* y .  Mane gpsmapse 
arperaTe. Y nojeAmirim cnynajesiima, HaAa ce x3 BajaR.e tisprre clya3e'spiis 6p3O 'Spurs, arpe-
rani ce mory,'H3rneAa, carrojatH 113 Rectum cnenzeimir- 6, e 3 WIC a_ic B a we A a: liiel ytithi,. maxim a110p43H0 crane je IRTIOCTOja110 x 6p1Ce Hag .criopHje ppeRasii y xpiirriunio.-Kao .A06119 
npHMep mome Aa HaM noc.ripiai , craxneHH.ReA", KOH ce crimps HpH Harnom.itimbeiby RoAeHe 
nape Hcnori —110° . Kano cam Ha3HB xame, osaj neA je rraxny, tj. HeMa o.gprbeHY KPH- 

Hy crpyxrypy-. Mehyrnm, seta npn 3arpesaiisy Ao —80 °: 6p3o'Aong30-4io , hipaCrainimiuraje-0 npenaaa y o6HHax neg. 	. 
Ho 'mammy,. sei •npini arperatn. 	.xoje ce H3nriyjy..H3. pacnhopa. carpaheHir cy 

npasHnHo H mime cacanm • majyume xpHcramie 	 _Hcroypemego Asa, mio- neca : A) pautheibe seh CTBOpe1111X ilemiapa iipHcriunmamije 	pagyx cseihnik ,r4oneicynrinix 
cnojesa, x0111 ce Ha mime nocreneHo TILIKORC -  B) . crsapaise HOBHX npHMapnHX arperaTa. '3a-
BHCHO oA npHporie•marepHje xoja ce imtisaja: 113 cpeAmie, a taxohe H excites's= ycnosa, Oa • 
npoueca mory tchH papimm. 6p3rmama. Axo je minim seha Koji npoileca. osga hemo mums 
crsapaixe penarmmo mano6pohnix, ailli 3arci gstamepHo icpyrimix =leonine, neje- he ce' tanoHarm Ha Ago cyga y jade knit c.na6Hje 36Hjeikom view ( HpH Cr enact H" rano* Axo je, 

6p3Hila ripolieca B- 3HaTHO seha, 6poj qectima 6Hhe spa() senxicH, a !hawse Aithien3Hje 
mane. H taAa ce HataHOme t minim 	 xoje ce.CaCTOjd 113 seinnior 6pojil 
majytumix npHMapiiinG arperata rnenmemix jemm. c Apyrnht 6c3 imaxsa pemi (, : a m o p 
tano3H). Haj3a,3, aim cy o6e 6p3mie npa6ninicHO jeAHaxe, mory ce HcrospemeHo craaParil 	- crime Hajpaannturriijim AHMeH3Hja. , 	 - 

Yomure, rosOpehti, macosno crsapaR.e murrain-mit 	riorrahHhemO 6p3Hhi mem parrsopa marepiiii - Haxnamio. Hanpormi, cnopo'meiumbe spennx pacrsOpe 110HOJI.110 yrime 
Ha pautheibe xplicrang. Um re rime icOmieirrpamije peen:lope, Ty je seh.3anHcHorr cnomemija: 
Hajsehe ;RimeasHje immiojemix 	0Arosapajy Hamm .cpeAm H m xmitieHrpansjahni, nemy H CMaBHBaB,e H nojatialiame one somt nosehahxy micizepcHorni Tenors. 

2) ARO ce y je)HoM HCTOM cyriy y parrsopy HcrospemeHo Hana3e H CHTHH H xpyrmH cram 6H.no ix* marepnje, oHAa ce nocrenemi CHT/IH xpHcra.nH parmapajy, xpyram. parry. To je npoy3poxosano HCHITO mho's pacrsopzinionthy upssx,icao taro ce- TO BEM, Hanphimep, 
H3 nogamica Ha, CJI. 276 (y MI1J1111101111Ma Ha wrap). Y semi c tiam; 

/7 

	

	 pacrsopri 3acHheini y ossocy Ha xpymie xpricrane, join cy Hem- 
=hem y oAHoCy Ha cirnie. ORB cepacrsapajy,..RomieirrpasHja 

/8 	 pacrsopa ce noisehasa 11 jeAgH Aeo parrsopeHe` marepijr TaJIONG1 ce Ha nonpununi xpyrund ,IVHCTanti. TeOplICR11 ce TO npoAyncyje 
/5 	 cse Aorne Aox y pacrsopy He orrane jeAaH seninai xpneran. 

Y npaxcH cc oso etaixe oNixmo He MO)R nornihn, jep 6H 3a 
/4 	 TO tpe6ano' spno Miler° 'spemeHa. 

• 3) Y .xnamtiiht pacrsopiima npOilec pax:Aims jeAmix 
Hpwraga- Ha paws Apyrim Hge- amp°, y Speinim, mehyring., 

. 	
3Harso 6pme. Ilourro.spno CHTHO xpncranacrw rano3H Hall npo- . a 29 40 SO 80 - na3e xpo3 Hope Herm= ism HX 6pso 3anyme, re ee, npema Tome, 
cuopo .HeAd, — TO ce Hamar( y reiimmx AHmeii3Hje xpncrana 

CJI. 276 — Pa opyhm- 	mopajy noseharii, a Taxo HCTO 14 y RBaHTHTaTHEIHOj aHanH3H,. 
BOCT CaSO., ripin pa3JIH- 	

rAe ,  ry6srax If *MIX itonionnia marepHja mome Aa noxsapn 
'IHTHM senimmiama 	aHamitiy. Y .  seism! cny4ajesa, pax,' ysenHlimiaita xpHcrana, 

a 	 Aosoisuo je ocraimm is( ga croje y pacrsopy Hexoinixo macosa. 
• KaTRig, y c.nriajemima spno mane parrsopixiniorxx marepHje, 

noroAHo je Heico pee Apmatil parrsop y xibruilby, jep Hp/ 3arpesaH,y (ycneA nosehama pacrsopiximocts H y6p3aiki micliymaje) • paiiiheise jemnix Rpm-crane Ha pawn HAe 3HaTHO 6pnce. 
4) Csii gajpaaniminsjii *T11=23'1.11! o6muni pas= matepHja mory ce caectii Ha 32 mace 

H yspcnirn y . 111 eCT Hp cr an H x c crem a. 	ce y yHyrpamixocrx Kimmins pacnopeAe Hoof•AimarHe oce,- TO ixerose 11,11.0CHH cexy Ha H,HMa commie ogpeheHe gyname. HaAHocr xplicrana 'jeAHom HRH Apyrom =crew oripehyje ce penamamiM pacnopeArm xoopmi-
Hamm oca H .0AHocHhia gymaaa -  orcekaim Ha 'soma. Hpureepsi Hajnpoc-riijmi iipmeharmikmx 
H mipahumainnix (won* ChiruiPinhimainnix) ofunnai pa3mix cHrrema gam cy Ha cn. 266). 
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Cn. 279 — 
Pom6oenap 

Cn. 280 — Kinicrann 
cxor THULA 

oteraenap- 

§ 2. Kpuctilanu 	 473 

a) Pezynapna (xy6Ha, recepamut) cHcrema. Cite rpm oce (ratumje — =emu') croje jentia . 

Ha npyroj ynpasHo H jenHaxe cy Ho senmumn. Hajnpocmj0 ofitutus peryn.spHe cHCTeMe cy 
Ic o Ij x a it o Kr a e A a  p (en. 266, A). tlecro ce cpehy %mom pa3He tcom6HHaumje je4Hor 
oramuca c upyrum (cn. 277). Bantam o6inuc perynapHor cncrema je Ter paenap (cii. 278)..  
OA HenoxynHor 6poja npoyqemut xpHcrana Ha Aeo perynapHe cHcreme nom= oxo 8%. Y o6n}t-
Loma ose cHcreme xpHcrammly mHorit mertunt,.rmjamatrr, NaCI, KCI, ZnS, Pb(NO 3)2  

CII. 277 — Kom6mtanHja Howe H oxutenpa C.a. 278 — Terpaenap 

6) Xacctuonanna cHcrema paanmorro on App.= oxapaterepHcaHa je ca tt e T H p H oce,, 
on wobut je jenHa rnamta H ynpaima y onnocy Ha ocrane rpm, xoje .Hamehy ce6e rpane jeiiaxe 
yrnose (60°). o Be TpH (we  HMaiY iegoaRe nyname, a rnasHa mome 6Hrg nyucaaim xpaha. OA 
xpHcranutsx oGnmot_rnasHH cy xexcarmaima npHama a fianHpamana 	cn. 266, 
B). Fnamm o6nmx je ratcobe p o M 6oenap (cn. 279). XexcaronanHoj CHCIVMH npunana: 
oxo 7% mint no3HaTux xpHcrana. 110 Hsoj xpHcramuny mom =MIMI enememu, 
3aTHM H20, SiO2, HgS, NaNO3  urn. 

s) 10h:16pm-firm (rerparoHanHa) cHcrema. Cite rpH oce croje ynpasHo 
jenna Ha npyry. JI,He cy jetstaxe — a Tpeha — rnasHa — monce 6Hrti nyma mut 
xpaha. rnamm o5fflunt cy Icsanpanua npHama x oxraenap ca xsamanuom ocHosom 
(cn. 266, B). Ho xsanparHoj cHcremli xpncranvane oxo 5% nportemut marepHja, 
Hanpnmep, Sn, SnO2  H Helm cones. 

. z) Pom6tema cacreMa. Cue rpH oce croje ynpasHo jenHa Ha npyroj, amt 
cy Hejejmaxe no senwmmt. Tnamm o5ntmu U0Ka3aHH Cy Ha cn. 266 T. no osoj 
CHCTMH wpilcrantuny - -KNO,, K2SO4 . PbSO4 tun. H mom humepann; yonurre, 
OKO 28% CBHX HCM3TaHHX wpm-ram. 

MouoicnuucKa cHcrema. ,L1se oce croje ynpasHo jenHa Ha ppyroj, rpeha 
je HarHyra y onHocy Ha H,Hxosy pasaH, ocrajAH ynpamta Ha jenny on npse nue 
(ca. 266, ,r0 . Ho moHownymmoj cacream wintcrantuuy KC10 3, Na2SO4  • 10H20, mehep HTn 

Ho osoj cHcremit wpitcraimme HajtsehH Be0 CHIIX nportemot xpncrana — OHO 42%. 

e) TpulcmaicKa cHcrema. CBC TpH oce croje jenHa npema Apyroj non pasamm yrnormma 
Hmajy paanwmre senmume (cn. 266, E). OttHrnenuo je na xpHcramm o6muut rpmcniutcxe 
cocreMe mory 6trm HajpaaHospcHMH. Ho lbOj xpitcramany K2Cr20„ CuSO4  • 5H20, ern., 
yonarre OHO 10% CHMX HCIIHTaIIHX xplicrana. 

liportasame xplicrantunt °Gump marepHja, xoje ce claophmpajy no oHoj HRH oHoj cHcre-
ma, neer° Ham omoryhyje na HenocpenHo yrspnwao HAIXOB xemHom cacras. 

5) Malta je H35op jentror KIM Apyror xpHcrannor o6.mma ottpebeH yrnasHom npHponom 
came marepHje Ito* wpacranmue, 'max Ha penarmany 6p3tmy panthetba nn,OCUH y sehem mut 
matbem creneHy ymne x npupona pacrsapana a npitcycrso Helm npHmeca y pacrsopy. Tax° ce 
nottexan mouse seurraxacH nornytto H3MeHHTH oatnan HpHCTaBBH Ohm u. Kyitmbaca co, Hatrimmep, 
xoja o5Htmo xpncrainnue y woutcama, 03 pacrsopa Hob' canpuat wap6amrin Hansaja ce y 06BITHy 

oxraenpa. Hanporim, mince y npHcycrsy wap6amttga xpncranmny y xouxama, AOR je IbIECOB 

xapawrepnc-mnaH o6nmt owraegap. Hpawrmnto ce ca osammm seurralumm npomexama wpm-ran-
mix o6Junta nosex spno pent° cpehe. 

6). Hon oGtonnot ycnosHma npartaymo o6pa3osamt. • 

tcpymm KpHCTaBH no6rtjajy cc Rpm perms, utTO 3aBFICH 
yrnasHom on cpacraHsa jentmx xpncrana ca nprum. 
OCaM Tara, CHOMHH 06HHIIII KINICMTIa 0611'4H0 H caauf no 
ce6H mute unit matbe orcrynajy on patutje Hotta-gamut Haj-
npocrHjsx ofimuca. HanpHmep, o6a xpitcrana noicaaaHa us. 
cn. 280 norany on HneanHor o6ntma npastuntor oxraegpa. 
Bea o63apa Ha BUBO 3HaTHy paanmcy, no =mem aajen-
Hmatot OCHOBHH 06JIHH 311 CBa TPH HpHCTalla Howe ce 
Aoxa3an4 mepetbem y r Hotta Hamby onrompajyttmc 

crpatta, jep TH yrnosti nal( H npa Hajnehem orcrynatby on ornurer °Wilma ocrajy crporo Henpo-
memeHH H xapawrepncrwum aa jenatt HRH ApyrR xpacranaa 
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474 	 XII. I.Tpyra *yin ReproRum mamma 

. 7) 3a !Tirol= rapagrepacnimma je memo 	•~ Mo3 aiimna cTpyxTyp a. Beh 
CC MONO npemocragmago, a nTlial je =rept= 	0 &um goispheli0, pia Minutia gpgcrara 
micy memo. armorer'', Bell'Aa ce cacroje x3 geramor 6poja Myna= gpmcigindia cpacnxx 
jemnn c Apricot, Maim pajama pacnopej He omrcisapa nornyno crporo aposannom o6niacy. 
Y 38BHCHOCTH OA npipome marepije x ycnon patakena xpncrana, callynnal ignirranahn soja 
ra caminbasaly, gory gram pone mumeramje. Oux cy o6gmgo Tago mann ga ce Re molly genocpe- . 
rao gocmaTpaig. Haysenuc je merangg &satyr, mg* ce *suitor& crpyirrYpa Moilre Inulent no* 
austpocxonom. 

8) KpHCT8.11H mory ma simajy Taxol)e, M  H K. p . o m e cl" e K T e: npaasine' y MOM Rao-
posama nporropie peweTxe, Cmearran,e nojemman mecum me1)y Tanana msopOsiima rixti jemoo-
.spemexa xok6iniaanja o6a osa o6maca nopemehema rsieamie .crpmcrype. Kao into je TIMM° 

P. H. cDpeincen .(1926 rom•) ca auscpomeckestinst xpirramie 
TeCHO je amnia nponec macpyailje y xisp•ram • =mita 
9) Heonxojaic ycnos 3a • crsapalbe oppel)conx xpiicran- 

• • / • / • . 	HH3C o6mixa je upananaa pacnopem mecum xoje pine . 	 y camas xpricrana, mpg meaty monase y o63ap 230 nporropoix 
• d • 	• 	rpyna, Tj. sapijaaara TalCHOT pacnopema. lipema Tome, y CHaKOM 

	

xparrany mopajy nocrojan4 napanemie panful Ha jemsisauso
•  •• • • • • 	orcrojanima jams oa APYrC H nomiemano acurbetie mecranama 

(en. 281). liporotome yarpannbe crpyicrype iipsicrano 318310-, 
• • 

	

	BaHO je Ha narepcp•epenunjo peHATCHCHEX apaicoaa• 
apt ibliX0130111 •oA6Hjaiby om HH3a TaHHH1C napannaux paws. 

Cm. 281 — Tanosa 	Teopaja one nojaae anon ce ACraibHO y onYwlai, na hem° je :MI 
pasmi om6iijana y spa- 	camo•mopaipayra y oimmucom oncery 110111000 je norpe6a0 aa pa- 

craw NaC1 	aymesame sawn= upsilon= merommice pawns:ice  ealamiBe 
KplICT8118., 

,1".(a 6t ce nTePtimPeartaja  yonsire MOTila manna, xeonsomao je ma parrojain inatebY 
cycefonoc palms! oA6Hjalba HO 6yAe M a the OA II 0 A 0 B a H e Mall= Apicinic ynamaor 
van. Y omaocy Ha ansmsy carrnocr (raname •myousie 4000 mo 7000 A), oaaj ycnon nocroja 
y cacremama Mao urro je, lianpamep, Tama was mine na Boma: yCJiem surreptepemasje cya- • 
mania apaicosa jaBmajy ce xapsurrepicritmae myrnite 6oje pan= aajanca. 	• 

Y cnymajy aeon liajnpornijax Epirus's', .118110 je napamynarn ma je pacrojame Hamby 
iblIXOBH31 mom om6ajan.a MHoTo Mame OA OHOT spa =jos. 6H ce Morna jaBHTH nrepotepeminja 
spaxosa ninsane csernocra. Hanpimep,' mon NaC1 a3110Cai 58,455 * H ca PHUT 6,02 • 10" 
3ace6mix monexyna. Tenant cssixor 113HOCH, ape= TOMC, 58,455 ?p/6,02 • 10" = 9.710 • 10-" 
*. Ho, icyxlilbclia 'co xpacraninue y mamma, spa memy je 'beim crieuxclousia Texan jemona 
2,173. Oryma HalM311/40 ma 1 as* 'Tarn= NaC1 campsoi 2,173 zp/9,710 • 10-" ap = - 2,239 • 
• 10" =nag= will mna nym mule, Tj. 4,478 .• 10", 3ace6inur jona. Csain om 	npeMa 
Tome, =Tama nape/any mo=te jenny 1 cm 3/4,478 • 10" = 2,23 • 10-" 	Hmina ramie 
Rowe Hamm d = 	2,23 • 10-" cAss= 2,814 • Mil = 2,814A. Hajeleraso yaliaelli ma 
je OBa jumanta, xoja opTosapa pacrojaa.yastoeby. 	mme cycemiaa paint 43A61081138, xpicran NaC1, 
x H mamy oyra mama om moat= =an apalcoga• g H m Jb 8 B e akamomm..Y mpyroai  no-
noxcajy H1131113e ce peam•encica van', /cP ce Y Gnat  wirzahr .morY A064171 WPM nem= *- 

 Jima 011TCTperda, Tj. nornyao aamossmaaajy yens, 311 SUITeSeP0001/Y. 
10) 3a paccarpaaie xapairrepa came nojase mopacraheato ce apreocoM ca. cn. 282. Hems 

Ira naPancime pia fai KPlicrana, ymaxeite *Ana 01X ,aPYre PacroilubWaa d, naany nom 282 
a Alas impanenaa apaxa (./4 H .74) IICTe Tamale pyillMille (X). CH8101 OA aalla Ce apliTtat Aernallitia0 
om6aja OA =He puma, a manaatatmo npommpe mama. 	nonomcaiy lima-lama Ha CA. 

82 

 
I °mono 2 pans! om6ajena =non ynammix apamona 1I t  H 1I, (KO* sac canto y °Dom earl* 
wirepecYjy) cnosajy ce y jamas omnraom6ajemi apaa 1l. .  non= ppyra spat (14) mops ma npobe 
(mo Taxate B) myna' rin, OH 3 aOCTaje 3a upon HPHTOM sa ;wonky AB —  BB. Axo as osy• 
Maslow mons= meo 6poj Tarlac s, Tj. 11110 ce ona.myiagsa moose =pawn y o6unacy AB — BB = 
= n a (rxte je n m  e o 6poj), TO apt Cycpery o6a omeatjena apaaa (y Tama' B) 011H ycnem wimp-
4•epeumaje n o j a masajy jemaa mpyror, a aajernonoi om6ajemi wax nocraje „jacinija". 
Y HpoTHBHonl cJIYgCjY, Tj• samst upx..)ntron X, d a a saomajavbe apaxoaa om6mjemuc om cYcertio'x .  
paBliii me ors:romps .aenom 6pojy Taitack YrneA Kumegctiepeumgje Bacraje noTnyao so- 
Taps fb ,e H, npeaa Toile,• 3ajeAfilltnak OH6HicHH 	 e HOC T 0 jH. ' 

Hs apron CA. 282 Roam ce fl3BCCTif onaVomnoc onieby A, d s a, npa KojeM canto MCOice 
nom= *canvas'', om6ajemi span: 

. 	, 	. 	. 
.sX = AB —  BB = AB •—  Al' = AB 	= TB =: E sin a = 2dsina 

OBy 	
. 	 . , 

ocaonay iemaamggy Peittrxemacomfje — /a .= 2d obi a app cy H3Be7/11 1913 rommae, He- 
=mom jemaii 0.4 APYroraf Spar a AIOCICOEICKB xpacranorta. T. B. BP*. 	je imamsaiY 
Byigt-Bperoma penamaja. 
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Cn. 283 — Cxema Bperone anapaiype 

g 2. Kpuctrumu 

YHELAHH yr./10BH IC0jH 311A0B0Jbaliajy osaj yCJI0B onpet)eam Cy onHocom sin a =-- ft 112d. 
Hpema Tome, HenpHMep, on psalm Roane xyxHH,cxe COME 3pammbe c TILTlaCHOM nymnmora 0,440 
A on6Hjahe ce npHMeTHO canto axo ynanHH yrao 3anosaibasa ycnos: sin a = n. 0,440/2 2,814= 
= n• 0,0782, mix= uo6mjamo: 

n 1 2 3 4 inn. 
a 4°29' 8°58' 13°34' 18° 14' ern. 

C nosehaibem n ..iurreH.3wrer" 3ajennazusor on6Hjeaor 3paxa 6p3o ce cmalbyje. C o63Hpom Ha. To, 
Hajjacimja pe3yJITaTH no6Hjaiy ce alCO ce ynoTpe6e on6Hjarba npaor perm (n = 1). 

ilourro ce a H n mory Henocpenuo onPenarn H3 nonaTaxa omens, TO cy y jenxammunt 
nX=2d sin a — Heno3HaTe canto Ase senwathe -- a H d. Karla ce 3118 jenna on HAM, naxo ce mom 
Hahn npyra. Tom, ynoTpe6.1byjylni xpacranNaC1 (Ron xojer ce d monce Henocpepao H3pamyHaTH 
H3 rycnnie) momemo °Apeman TallaCHy uymonry pena- 
remain 3paxosa ixo6Hjekunc 03 je) He ;um .npyre ana- fit 	 A 

Ammo iberosy ynyTpannly crpywrypy. 

O6pamo, ynoTpe6n,yjylui 3paxe no3Hanix paType. 
moment() Hahn pacrojame a3meby pa3mix nospunwa 
on6Hjasba nom.= xoje HcnHTyjeMO, LUTO HaM AonytuTa 
(no onpebeHam upamunuda pehareHocxonHje) na yisp- 

E 
— Cxema larrepePepenaHje 

6iinioj•'mcronz (a. -cm. 59), Belt no jeuioj on mcrona 
xoje Memo cana onncand. llo mcronn „potTiupajyhez 
KpliaTiana" y38H awn moniaxpomaTcxxx (Tj. Cn. 282 

11) Ella:WWI/a IMMO npoymaame yHyTpaunbe 
crpywrype xpacrana He spurn -ce mane no npao-  

HCITIX TajlaCHIEK manilla) peinkreaccox 3paKOBa nags 	 3palCOBa 

Ha xpfx-ran K (cn. 283) yrspbeH Ha nocronq C xoje ce 
mime o6pTaTH. IlpOLLUIBLilli Kp03 xplicran 6e3 on6xjaisa, jenaH AGO 3paxona uaje nrarrom Ha 4to- 
Torpacbcxom clammy cl) mp.Tby A, a Ha npyrwd mecrama daunts  He nojaarbyjy ce mpme 'wane icon 
cc He nciTyHe yams"' narn painijom jenHamnHom. Ann apes naranom o6praiby nocroma C Hacraje 

MOMeHaT xana je 'mamma ycnoa Ecnyibea. Ha clammy 
ce nojambyje Tana nera E. Afube oxpeTtube C song yam-
Jul-my spaxa, mix ce 311THM IMMO nojazubyje 
Kao npintep naT je Ha cn. 284 pennyeHorptus AIN 
(nempanna mposa A sanpmeaa), no6Hjea no meiwps 
ponipaiba ITHCTEUIEL. 

12) 3a pan no Kerma perrspajyher xpacrana 
noTpe6aH je penalnaHo xpynaH xpacran, HO( Hzje 
moryhe .yaex no6HTH. Hanpcnns, no • meroall npaxa 
(Xte6aj-111epepa) monce na ce pages c spno amass xpa-
=maim npaxom. CxeMa use anapaType je Ha 
cn. 285. Oxpyrna cHon IsoHoxpomarcxax spaxosa, 
npona3ehm xpos orsop °ROMIG najarbarme, nma ma 
c'TY6Hh K, no6Hjea npecostubem KPECTEUlliOr npaxa 
MaTepxje Kojy Hannyjemo. Kano cy y npeCOBaHOM cry-
6Hhy nojenkum xpacranu opHjesracaun 6e3 Haab:13°r 

pens, TO CG meby %HMS Mopajy yam HalIa3HTH H TaKBH Tatja nonomaj paw= on6ajoba °Amapa 
paunje nomeHymm ycnosHma. 36or Tora Ernie noTpe6Ho na ce cTy6Hh Oxpehe a na clarrorpacbcicom 
4muIMy 	"'open aempanae nere A, HenocpenHo ce no6nja 1183 npyra (cn. 286), H3 mai= ce no- 

11111111111011111111111111111 
Cn. 284 — PeHnreHorpam AIN no meronx poTapajyher xpacrana 

nomaja mory H3pagyHaTH xapaxTepHerHmHe macrame sa nary xpacranHy surrepHjy. (ae6a1- 
111epepos peunreHorpam). 3Hamo npocnija on merone ponipaiyher spurn= y Momme.MY cnPe -
matha nona3Hor marepHjans H H3spun8,a cantor omega, Ae6aj-111epepoaa meTona Haim je MalbC 
Tatum, a H3pamyHaaaibe crpyxType cnoncemje. Maria jaxo cmanaisaibe namensaja nojenannx Rpm-

.cranaha, xojH ce Hcrurryjy, Bona nocreneHo ate jamem pacrunnbarnaby nanaja Ha peumremo-
rpamy, max osa merona nonyurra na ce =wry oammymum (Kano camo onurrer Kapaicrepa) max 
H in mecntae npemmuca Hexonuxo MIEJIHMHICp0Hfl. 1r Tome ce cacToja Heouenanso npenmyhcrso 
Ae6aj-111epepose merone, 3axsazyjyha xojoj ce =sawn> morno penal= rename, manpmmep, 
ymrpaunbe crpyrrrype momommmor mecrmum H mnorsx ,,godoPcboox" maToPRia• 
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Cn. 285 — Cmema ,Ite6aj-IIIepepose 
anaparype 

5 

476 	 XII.. Apyea apylla ilepuoduor mamma 

13) 0A6Hjaibe pettArniciout 3pamosit on pasHH "(writ.= npOrspoltoiatiO je WIXOM! 

pacnnamem oA crpaHe enexTpoHa xojH .ynase y cacras 'mamma inTO isnylbaHaiY AaTY 
paBaH. OuHrneAHo je Aa pacitnaHse (a npema roMe H °A6Hjaibe), axo •cy pasnx nonjeAllax0 Way-
ibeHe CAMHM mecntsama, mopa 60TH roam° *tie pcontwo muse enexTpost canpmat mama. 
OA HAM 

HocMaTpajyhH ca rora craHommuTa xpmcran NaF a 3Hajyhtt Aa je 6poj nojeAHHHx mecntua 
y ibemy Asa nyra "whit u3.6poja monexyna, momemo,, ce npHPune casx nix mammas 

 rsuurru. ABe tcpajibe npernocrasme: a) xpitcran ce cacrojH 113 HeyrpanHzix a T 0 M a Na a F 
ti 6) mpitcian ce caerojit 113 jciSa Na+ a F-. II° 
npsoj ripernocraBUt mopaym 6Hc.mo ogesastrut Aa he ce 
on pasHH acnylbeHe STOMIltda Na (1 t enemposa) peHA-
rnicxx vault jape o36Hrit Hero on paws xcurbeHe 
arommma F (9 enexrpona). IIo •Apyroi on6Hjatbe 
Tpe6a Aa Oyne nonjentuixo„ nomtO mama on Osa Asa 
joHa canpxot no 10 eXesrpOtia. YrrsaPH mirreitairrer 
apaicotta OAOHjeHlOt ROA jeAHe H OA auvre palm" npax-. 
nitolo je j e A it a x. Opo yxa3yje Ha To As ce icpH-
cran- NaF He eacrojH on aroma, Eels OA join. 

linax, He Tpe6a MHCJIHTH,- A11. xpitcranx COBx 

HMaIY ineanH y, joHcxy crpyxrypy,, rj. Aa enem-
wow= 06.1111AH BaBeHTH1131 .ne3a y.norny HOC? 11 
11p111111AOY IllijOHIBM1, • Ycmaps omit °finals.' cy Jtenil-
MUSH° pacnonememt H3meby joHa If peansa Ha-
.enexrplicama osHx ce auto mune aint =the npit6n0- 
ncamajy spe3HOcrMma Raja onrosapajy ibincosHm sanesr-
H0Cniala (HanpHMep, y. mpmcrany NaF. OHH cy npe 
+ 0,9 u —.0,9, Hero JIH ± 1 H 

14) x1Hitse.Hisla Aa on6HjaHse peHAreHacmx 3paBona npoy3poxyjy enewrpolut. H Aa OHO 
311BHCH OA latmosor 6poja =melte Hateena orpaisimensa y npHmetut peitAreHocxoncxe merone 
3a Hentruisaibe xpHcranHe crpywrype. HanpHmep„ nomohy "be ce He momce HenocpenHo onpentrut 
pacnopen sonoHH ic a y peniersH. Ocum 
rora, spno je mum Ann o6jannbeibe -o elPYlc- 

cy cna6H, y nopebeiby ca comma on6Hjeimm on 

6poja. Hanpitmep, y c.nymajy LiJ 3pagn on6H- 

joHa j- (54 eneirrpona), Aa ce nonoacaj JurrHjyhist 

jeHH on joHa Li+ (canto Asa e.newrpoHa) rommo.. 

Typama jewtHsensa y xoje jemospemeHo yna3e 
11TOMH spno manor H BpJ10 Benmor pentior 

y pettier's' Ha °amity peanrixorpamaLij yornure 
He mom Henocpegno onpeAmTH (ink ce mopa nocpeiamm nyTem mein pacmpexor  join  J.,), 	286 — PenAreHorpam Cu no ,Ite6aj-111e- 

. 
C Are  crpaHe, Hcra 3asHcHocr pacHnatba oA 	 peposoj meronit  
6poja enesrpoHa o6jaubbasa 3aurro nnotuuta, 
HanpHMep, on Be (4 enexrpoHa) mum nponynrra peHjareHme 3paxe, nox itx maxims' on Pb 
(82 enewrpoHa) Hanpornm, spno jaxo ancop6yja. Y seam emu% je H penaTHSHo naxa nponmpanse 

peHnreHacmx 3p3K0B3 xpo3 noseviHje rem, 
xoje cc cxopo HCKJI.r4H130 cacToSt H3 enemeHara 
mannx peniutx 6pojesa. . 

15). Ica° lino je meh ,pattuje notmeheno 
(IV,. 	'non. • 9) y:norneny nimbpaiostje cHon 
enewrpoita nOitania ce altanorno penAreHrmitm 
30atulmit • (cn. - 287). Ta ananorHja je nonyentna 
Aa ce H3pa3ti ealapoliozpaOcKa meronm 3a 

oturrtiman?e crpprrype, nptununimjenHo cpwsta 
nOmeHyroj peluseHorpaitc.xoj mrroAH, anti ca 

OHnutx oco6eHocrx. 
. not enocrpoHorpacpcicom onpebusaiby 

ce y . crprerype.na.okeicr 	nyhyje croon enexrpolta Cn. 287 — J1114)Pal'AXia PeHAremsanc 3pa- 
ICOSa (A) H enewrpoHa (B) npa npona3y *mime 603tute„ noCEHrHyre onpebeamm tux- 

Rpm most mum -varnish' nonsem. Alva je v =- pawn's noreH- 
tutjana y6p3asajyher "Ionia (y sonnuat), mina 
ce nymotHa riUlaCa onTomapajyiser enelapOHCICOT 

cHona (y oHrcrpoutraa) onpebyje onHocom X = 1/ 150/v. HanpHatep, enarrpoHesat CHOU ca X = 0,1 A crsapa ce spit WM/11111H noresautjana on 15000 Bon'. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 2. Kpu.craaAu 477 

TpoHorpacintja Ham saje moryhHocT ,rAa Hcrnrryjemo n o B p HI H H c x e 
cnojesei tIBpC134X Ten, IIITO isma Hap04HTH mamaj, Hanpwmep, Hos 
xeTeporeHe xaTanHae. 

06e meTose ce mory ynoTpe6HTH aa ympbnsawe crpyxType maTe-
pHje He camo y HpHCTILITHOM (HIM TemHom) sell H y TaCOBHTOM cTawy. 
Y Ty cspxy cHon peHsreHomx apaxoria 141111.e.nempom ynpaansa ce Ha 
crpyjy nape soTHmue maTepHje. Mara ce monexynx y TOXBOi crpyjH Ha-
man y noTnyHom Hepesy, }max cacstim ospebeH H wseHTHmax, npo-
crop's( paamenrraj aToma y amma rbHma npoyapoxyje upasunaH xa-
paxTep"nrumja Ha so6Hjemm ePoTorpalmjama, LuTo npynca moryhaocr 
sa ce nyTem seunstoposawa °mix yc-raHosH yHyTpaunba crpywrypa 
acrfirnisanux monexyna. 

C nprunninHjenHe cTpaHe, nomeHyTe merose Hncy noTnyHo exsH-
HaneHTHe, jep grrc)paxuHjy pewirreHanix apaxosa Haaarmajy upseHer-
seHo enexTpoHH, a HaTorsmx — aTomma je3rpa. Apponlje pemeHo, npx 
peHgreHorprotcxom mcninwsamy yTspbyje ce npocropHH pacnopeg Herr-
Tapa Tenuntrra .enexTpoHcxxx o6naxa aToma, a ripH enex-
TpoHorpacpcxom — /1.14X0BHX • j e 3 r a p a. Haas ce no npasmny jesHo 
nogysapa npaxTHmHo ca spyrHm H o6e meTose sajy peaywraTe xojH ce 
=no cnamcy. 

EnewrpoHorparbcxa meroga Hma TO sehe nperrmyharso Has per's-
renorpaticsom nrro je speme excnoHosawa noTpe6Ho aa ;:to6Hjathe 
jacoox cbororpaclmja swicoparawoHor cnona Hecparm.exo mame. IlpeMa 
Tome, oria ce yrnasHom Amor° H npmmewyje — orpomHa Beam stone-
xyncianc crpywrypa ospebeHa je ynpaso enewrpoHorpacbcxom meTosom. 

16) MoryhHocr sa ce enexTpoHomm cHonom yripaama nomohy 
enocrpumaor H marHercsor noma HcxopranheHa je aa xoHcTpyrurHjy 
enexTponcsor mHxpocxona. Teopacso ysenilmasawe 

Ca. 289 — EnexTpoHcsa (tooTo- K y it a, TO Cy Ca THeAHUITa Crpylaype x p a c T a it a saac- 
rpactoja Bantlyamosor npaxa HHja meby monexyncEa pacrojaw.a, Ho* ce Ha ogrosapa- 

jyhm Hamm mory parumnautrrn Ha padujyce AeMymonexyAcKoz 

sapaxTepricnimae 3a nojesHHe aTome. l'ipesHocra °mix nocnemmix (y oHcrrpersxma) 
311 Hese enemewre ft3HOCHMO OBAC: 

Br Sb T e J 
1,95 2,2 	2,20 2,15 

fox peHsreHow 3paIVI ,upompy go 3HaTne sy6HHe xpHcnura, awn enewrpopra Be6 ce 
noTnyno os6Hja canto OA HeKOJIHKO nospunnusonc pasHH. Ilpema Tome, 3s npoymasatbe y H y  - 
T p a Hi H e crpywrype xpHcrana 6o3be je ynoTpe6rbasaTH perwencxe vase. Hanpouss, emelt- 

je 100 1111171140Ha nyTa irpema 2000 nyTa Kos o6HmHor mmxpocxona. Cn. 288 — Enex-
Hpawrwmo cy HOCTIITHyTa ysenHmastarba so 1 MIIHHOH nyTa, urro OHO- Tp0HCHH muspocxon 
ryhyje paaniscosame nojerawarx mecum ca npemansom so 10 A. 

Omni Harnes jeJHe os xonerpramja enewrpoHcxor mmxpocxona nosaaaHa je Ha c.w. 
288. 6H ce H36erno pacHnawe enewrpoHa os crpaue monexyna Ha riej,,; oral Hallna3e, mope ce 
y pryTpaumocin anapaTa ospncITH BHCOH saxyym, HITO je maws! HesocraTax enewrponcsor 
mmxpocsona, ca rnesHurra yrosHocTH ynoTpe6e. 

Ha cn. 289 Ha° npumep saTa je nomohy enewrpoHcsor suixpocxona so6HjeHa cboTorpackHja 
tamer Hondapamosor npaxa ca yhenHmaffiem of 30 2subasa nyTa. CHtmax jacHo normayje sa je -
nospimuia mecrwsa noxpHseHa TaHKHM xpricranmum HrnHnama, aa Hoje ce parraje Haje mama. 

xojH mosce Bell H3 OBor npuMepa BHJH ce seismal maxaaj 
HMaTH enexTpoHcxx M1414130CH011 3a npoymasame nospunw-
cimx c-rpysTypa. He mawe nepcnewnsse orsapajy ce 110pCA 

OBOTa 11 y tarrasom HH3y Apyrinc &mem. HanpHmep, Tex 
ya nomoh enercrpollcxor maxpocxona omoryheHo je sa ce 
nocmaTpajy T3B. BripycH, maneHH Haaansamn roma H MHO- 

THX JpyrHX 6onecTH. 

17) Kao nrro je Bela paimje nomeHyTo (III § 7 son. I), 
csaxa monexyncxa peureTsa mowe ce parnmnaHHTH Ha noje-
xr,HHe aToMe xojH je cacrasmajy, nrro Jorrymra Ra ce ycraHorms 
npocropm pacnopes aTomcmx je3rapa a sa ce OAPeA11  
crojawe Hameby sax. Ham cy oBa pacTojatha d y yHyTpa 

OCTH monexyna a HosaneHTHH pasayc:H STOMA 
(III § 5) xojil 113 °max pacrojama nponcnimy, os ocHosHor 
axamaja aa crpywrypiry xaparcrepHcrHxy camax mon e- 

H C N O F F S Cl As Se 

1,17 1,72 1,57 1,35 1,35 1,9 1,85 1,80 2,0 2,00 
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478 	 xrr. iiPY la *34.a atPun°4"1 c"ema 

n0A83elili OA OM 6pojena, mory ce ROHCTprialTH mom= atoHemyncracc Gamma 110101- 
sum Ha cnirmu 290 (yHeHirmarbe 30 imam rim). OHR npeat -ratubaly nomymaj rra ce Curimme 
(Apex! crrOAtHH 061MIC monexyna, Tj. npocropmo orpailmmerhe ccbepa meicrma aroma HOhl ra cammbaHajl. 

C13 	EC1. 	HBr 	HJ 	1120 	C2/10 
CH. 290 -- 11,4oriegH MORMYRCKHX o6nima 

18) HajHaparcrepHcHmarje civr<TYPe ma jeAmbCHAI THHa AB, (Tas. TepHe'pHa) 
HOHH38He cy H8 CH. 291. Y xpncTannma cQ n y opHTI (WO CUM joH CO+ WHOA:4H je 
Ca 00881 joHa F-, a CH8831 oA OBIEL — ca Mewls jona Cal+. KOOpAHHaummi 6pOjefai pemerxe 
jeAHam cy, npema Tome, 8 x 4.. 3a cam stonyopur aw  = 5,45 A H d = 2,36 A. 

Cynpomo clmyopirry, KOH HpHCIIVIHEIC HO TeCepaaH0j cHcremn, p y T H n (n00 
xplieramune y iwaApaTHoj =Term H mums c meroae enemestapHe hermje intje jeAHana Apyre 
Me Rime. CBaRli jOH Ti4+ =nub= je ca we joHa 02-1  a a3axa OA OH= — ca TpH joHa Ti +. PeweTxa je, npema Tome., oxapaxTepHcaHa moinwHaumownd 6pojemma 6 3. 3a cam pram 
Hmamo: a = b = 4,58 A, c = 2,95 A, d = 1,97 A. 

Cn. 291 — Hajo6Hmimje cipYKTYPe 
TepHepHnx jewnbema 

292 — Konica ca 
gempucamim CTpallatda 

19) llopeA crpyxrype UeHTpHcaue Howe, 3a =mace eAemeutile (Hapotntro as merane) 
join cy xapaxrepHcrwunne penzeme Ronne c HeHTpHcaHH m c Tp a Ham a (ca. 
292)HTHna xexcaroHanHor 3 6Hjenor naxosama, 3aurraxammonpHme0 
mace nocnynarm pewelxa meTanHor marHe3Hjyma noxa3aHa Ha cm. 293. KoopAnnagHomi-6poj 
o6e noc.newbe cTpywrype jewfax je xwaHaecr. Y npHom cnymajy }Immo d = 0,707 aw , y Apy-
rom — d = a. 06e cromaype Aonyurrajy maxcHmanuo moryhe naxosaise noirnwa, H rip! rot 
cy jemaxe rycmne. Taxo cmwoHaHe noun= 3a o6a cnymaja noxasaHe cy Ha en. 294. 

20) Ilaxosaibe Holum.% jeaHaxor pamyca no 6HHO ROM wprcrypHom Tony AOBOAll HO 
cneAehe nonyHe npocTopa: 

Tan naxcesuba KoopA. 6poj ilonymes 
Aeo-% 

Ile110111yibeR 
Aeo (%) 

MaxcHmanuo 36HjeHo 	 12 74 26 
lIewrpHcaHa Konica 	 8 68 32 
Flpocra Konica 	 6 52 48 - 
TeTpaeAapcxo (AHjamaHT) 4 34 66 
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g 2. KpuailaAu 479 

Kaxo Ce H3 013113 HOHaTalal SHAH tIalC a y czymajy mammon° 36ajexor HalCORIObil mune nit 
TICTIWTHHe ne.noxymie aanpeminie 40J111.311 is npocrop a3mety 

t 	 S. I J 4 SA 

CH. 293 - Patients 
Ateinnaor maniesajyma 

CJI. 294 - Mama/mum s6ajeuo 
namatabe xonnuta 

21) Bpojile BeJlEPIHHe panajyca aroma 3a cTpyxType mrrainior Rapairrepa Aare cy y npa-
noacelloj Ta6naux: 

Partajyca aToma meraxa (A) 

Li 	Be 
1,56 	1,11 

Na Mg Al 
1,92 1,60 1,43 

K 	Ca Sc Ti V 	Cr Mn Fe Co Ni Cu Zn Ga . Ge As 
2,38 1,97 1,61 1,45 1,36 1,28 1,31 1,27 1,25 1,24 1,28 1,33 1,39 1,39 1,40 

Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb 
2,51 2,15 1,80 1,58 1,47 1,40 1,36 1,32 1,34 1,37 1,44 1,49 1,57 1,58 1,61 

Cs Ba La Hf Ta W Re Os It Pt Au Hg Tl Pb Bi 
2,70 2,24 1,86 1,57 1,47 1,41 1,37 1,34 1,35 1,38 1,44 1,50 1,70 1,74 1,82 

Hsacre aexatunte paxiijyca wroma oxronapajy patients= ca mopniniaumatim 6pojeM 12, 
KOH je aajo6kuunija 3a mcrane. IIpn npenaxy Ha xoopruniauxone 6pojerie 8, 6 a 4 ow ce mobajy 
cmaaarni maoacmem ca 0,97, ona. 0,96, °xi. 0,88. 

Hf'+ 0,86 Re4+ 0,71 
Th4+ 1,10 Ru4+ 0,65 
I.14+ 1,05 Pb4+ 0,64 
V4+ 0,61 00+ 0,67 
Mn4+ 0,52 Ir 4+ 0,66 
Mo4+ 0,68 Pt'+ 0,64 
W'+ 0,68 Tas+ 0,68 
Se4+ 0,69 j 5+ 0,98 
Te4+ 0,89 Res+ 0,55 

3a mice cnoweitaje joie. Kao npamep mory xa nocxyace 
- 2,58 A, [MMus+ - 3,3 A. 

401,  ce cnexehe apepxoc-ra jowl= panajyca (A): 

Ams+I Th4+ Pa'+ U'+ Np'+ Pu4+ Am41 Us+ 

1,00 	0,95 0,91 0,89 	0,88 0,86 0,85 0,87 

Y ra6innui AaTe cy spepuocrx pansjyca Belau joiloaa (A) Rom limy ruby- 
22) caexehoj 

mem y Ta6Junty rnamor Texcra (nom= paautix ayropa): 

OH- 	1,53 	Tl+ 1,49 	V2+ 0,72 	Lus+ 0,99 
SW 	2,00 	J+ 	1,30 	Mns+ 0,91 	TO+ 0,69 
CN- 	1,92 	Ras+ 1,52 	Fe;+ 0,83 	V 3+ 0,65 
NO,- 	1,89 	Eu2+ 1,24 	Cos+ 0,82 	Crs+ 0,64 
HS0,-  2,06 	Ybs+ 1,06 	Nis+ 0,78 	Mns+ 0,70 
BF,- 	2,28 	GO+ 0,98 	Cus+ 0,82 	Fes+ 0,67 
C104 2,36 	Sns+ 1,02 	Pc12+ 0,72 	Rhs+ 0,68 
OH 3+ 1,35 	Pbs+ 1,32 	PO+ 0,87 	Ass+ 0,69 
N11,+ 	1,43 	Ti'+ 0,76 	Ces+ 1,18 	Sba+ 0,90 

Etbeirnaum paxajyca cy oppel)eall x 
[SnC1,11-  - 2,98 A, [Ni(NH,),1 s+ 

23) 3a axTaaajyM a axcrauxxe 

AO+ Tha+ Ua+ NO+ Pus+ 
1,11 	1,08 1,04 	1,02 1,01 
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480 	 XII. Apra zpytia tlepuodHoz mamma 

Ram ce H3 OBHX Homan BH,331 may mamma aanamajy ce HCTe nocreneHe npomeHe jou.- 
CHHX pannjyca, Rao a y cnyttajy 	Etna (XI § 6). Tpe6a natam y HHay, mebknim, Ha ce anco- 
nyme HenHmHHe omix pagujyca He mory Henocpenno ynopenern ca rope Hasenennm Hpenmeni- 

als (B. nogame 3a Th 4+ H U4+), nouns cy °met*. 
saHe npyrom meronom. ...1111.I..., 

0 , % 

•
..... 

	

0 	 ...4%

N 	
24) Ca craHomnura xopnycicynapne npenTase, 

	

. ... 1 % 	 ,a,  

	

%.
■ # 	 % 

	

#. 	 . 	mown! enexTponam omoTatut /me ,ziecrsine, 36or . / 

	

‘, 	 y3ajaMHor on6Hjsuba, He mory ce uomiprmaTH . jegmr 
i 	 ca npyrHm (III § 6). Hpema Tome, ose panfliYce, %We- 

	

i% 	
hem 3a wrome Him joie, Tpe6a caitiTpaTH camo icao 

■ 

% 	 eg5erciriueue (Tj. ammoHe) HeAutume. CTBapH11 C1111211 
%, 	01  \ 	 crpyirrype, Hanpamep, NaF MO)Ke ce ca Tora rnemairra 

	

.............." 	\,......... 
.. 	MTh cxeMoM Ha cinnui 295, rne cy nymim munijaina 

noxa3ane crBapHe, a Taxmacnus gamemmje nejcisa – . 
joHa Na± H F. CTBapini panHjyai (onpetjam rpm's-

ecbeimisiie Hama C11011MHX entikTpoHamx cnojesa) He no&napitjy Cn. 295 — Hcrmicxe ii  
ce, npema Tome, c ectoexTimium. 

jycnMa aTOMa ium joHa y manonpe 
01011,1111X enewrpoRcHax omaraqa. 
HcrospemeHo cy H craapHH y TOM 
byjy BOBOJI,HHM npH6nHisaBasem ry 
o6naxa Ryan. OBo ce neno,BH,M1 Ha 
3yje pacnopeg Te rycrime Rog joHa 
a4 eKTHB1111 paHmjycH jegHaKH 0,98 

25) Bemrnme pagHjyca 
cBera 0,1:( T H H a Be3e y icpx 
ce mesajy ripH seroBoj ripomemi. 
HCTOT Tana Be3e 1TpHMeTHH yTH112j 
;at icojH HenocpegHo onHomaHajy 
xopogHHannoHH 6 poj 
nary crpyxTypy. Haj3an, Roxi jenH 
11 HCTOT RoopnimasHoHor 6poja pan jyc nejcraa yHexo-
zium ce melba H y 3amicHocTH on xemnc He p H-
p on e =lemma xoje onxarbaBajy naTy mecrmiy. ABB 
npomeHe pagnjyca nejcrBa npoyapoicoBaHe oBHm 'tax-
Topom HHCy penaTHBHo Beiltiffe. 

	

1113 pegeHor npoH3tina3H na 	y wiriajy jenHor licTor THIla Be3e H jenHaxor Roopisma- 
mumor 6poja Bentrume panHjyca nejcrsa ripii6.3H>imo xoncraiiTHe. To npyma morylmocr ;la ce pacrojasa d y iipHcranHHm pemeMama ma Rause gaTe crpyxType cxBaTe xao a gH T H B H e 
Be.1114x1HHe, Tj. Be.T111 1.111He Ho6HjeHe 13 ogroBapajyhiix pagHjyca upocrim ca6HpalbeM. Y 030M 
naparpacliy, a 11 gybe y Texcry H3HeTe Beni mime joHcx H x panHjyca gejcrBa onpebeHe cy 
nona3etui on crpywrype THna NaC1 miapairrepHcarie Koopnimaiinomtm 6pojem 6, ripii =two 
cy xao ocHoBa Haa6paHa jegmbeiba ROA Hojax je yaajamHo Hejcroo xemHcHe npHpoHe joHa mopano 
6HTH MHHHMaJU10. I-1pH npena3y Ha xbopnimailHoHom 6pojy uexxp i , Benkrunie joHmoix panHjyca 
Tpe6a CMalbHTH opH6HkoRtio aa 6%, a opH imena3y Ha RoopAHHaisionom 6pojy 8 — noBehaTH 
Mx sa 4%. 

26) Y3poUH Harnor avian:mean:a joHcioix niimeionja ripH ripena3y on cTpyicrype miepT-
mix racoBa Ica 18 -- eneicrpoHciom o oTaxmma gory ce neno paaymeni axo ce paamoTpe pagHjymi 
joHoBa TpoBanexTmix enemesaTa rp e naHTiumna. Hapoturro HOBOJLHH yellOBH tiocroje °me 
36or Tora, urro ripomeHa Ha6oja je3rp 3a 14 jegmnina He noenaxm 3a co6om npomeHy RH y 6pojy 
eneirrpolicxxx cnojeBa Ha y Bane 	H joim. 

Ca riregmuTa TanacHe mexamme (IV § 2 non. 10) 
He 6H ce cmeno yomure roBoppiTH 0 crsapsam pagm-

omeHyTom cmacny, jEp He nocroje innautse jamie rpamme 
anHjycH nejcrBa, npema npercranama TanacHe mexamixe, 
cry, urro ce wipe- 

e enexTpoHoom 
. 296, mija noxa-

a+ n ■111j14 cy 
, onHocHo 1,81 A. 
jerBa 3amice npe 

H nocra Harno 
Y cnriajy jenHor 
oica3yje 6poj cyce-
gaTy Tj. 
apairrepHcTimaH 3a 
r HCTOT mina Be3e 

Ca. 296 — Pacnopen enexTpoHcionc 
rycnola Hog joHa 

EnemeHT LaI Ce Pr I Nd I Pm 
Peg.6p. 57 I 58 159 I 60 I 61 

SmI Eu I Gd I Tb I Dy I Ho I Er I Tu Yb Lu 
62 I 63. I 64 I 65 	66 I 67 I 68 I 69 170 	71 

ntimen3Hje jonoBa 

1,13 1,13 1,11 1,09 1,07 1,05 1,04 1,04 1,00 0,99 

pacr penHor 6poja enemeHTa npx ocrainsi jensamim ycno- 
eHTHocr) are C nocreneimm CM111bHBRIbehl pagsjyca joHa. 

oHa je3rpy, nplic nosehasy serimor Ha6oja 32 jemumuy, 
enempoHa npoy3poxosano ysobesem join jenHor eneic- 

enexTposcloi cnoj. IIpema Tome, npu HcrospemeHom 

Psami3T 
joHa (A) 1,22 1,18 1,16 1,15 

Rao urro ce 113 °mix 6pojeBa SHAH, II 
mma (6poj enexTpoHcioix crrojeBa 
,gpyrHM pexusia, ripimnageibe enexTj  
nocraje jaxie Hero mebyco6Ho og6Hj aH  
TpoHa mune y Bet. nocToje 
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Cn. 297 - KoopnaHannom 6pojesn 3a 
xpyrose pa3Hor panHjyca. 

  

§ 2. Kpucitia4u 

 

  

ysobeiby y joH jenHor nparoHa (y je3rpo) H jenHor enexrpoaa ( y seh noc-rojehH enexTpomai 
cnoj) afierailueuu Ha6oj je3rpa nom= ce n o s e ha s a. 

OqurnenHo je na ce HCTO Talmo nosehasaibe ecloarrnsHor• Ha6oja je3rpa mops Aoro,rurnt 
npH npena3y o CO+ xa Zn2+, on Scs+ xa Gal+ H T.n. Homo ce 6poj enexTpoHount cnojesa 
npH TOMB He melba, TO Hacraje cmammialbe Ammermje joHa (B. Ta6miny HaseneHy HH)xe). 

EtbewnisH0 Ha6oj je3rpa mpme npH6nHsalo nit ce H3pa3H npoc-rom stylnunijom therosor 
onurrer Haenex-rpHcama (Tj. penHor 6poja onrosapajyher enemorra): Z es6 = Z213 

CTpyxrypa JoH PazwiYc A PaA11j3rc JoH Crpywrypa 

.....m
.....■■

• 	
-.............■

 

0
0
 0

0
 e

4
 	

0
0

 0
0

 0
0

 e•41 
....1 

K+ 
Cal+ 
Sc 3+  
Ti4+ 

Rb+ 
Sr2+ 
ya+ 
Zr'+ 

1,33 0,37 0,96 Cu 18 
1,06 0,23 0,83 Zn2+ 

1 	
8 

0,83 0,21 0,62 GO+ 1 	2 
0,64 0,20 0,44 Ge 4+ I 

1,49 0,36 1,13 Ag+ 18 
1,27 0,24 1,03 Cd2+ 18 

1 

1,06 0,14 0,92 In 3+ , 	8 
0,87 0,13 0,74 Sn4+ ) 	2 

27) 143• xpllc-ranmx peuieTaxa H3pamyHaTH ecbeRTHBHH panHjycH eitemeuiriajmux aujoua 
no npasHay cy M a Hs H on panHjyca o'nrosapajyhnx HHepnuix racosa, npH qemy je senmuma 
3£1 HHorianeHme joie join mans Hero 3a jenHosanorrHe. Homo npH npena3y On aToMa HHegrEor 
rasa xa onrosapajyhem jenHosaneHTHom, 3aTHM nsosaneirrHom aHjoHy 6poj enempolla H IbHX0B 

pacnopen oc-raje HenpomelbeH, a Ha6oj je3rpa ce cmamyje, c T s a p H H panHjycH qec-nula y 
OBOM HII3y MOpaiy ce noseisasaT H. 

Oso 6H, HecymbHso, H ogrosapano pe3y.trraTlima omega, Han 61I ce on,pebHsaibe ecbex- 
THBHHX panHjyca MOTA0 H3BeCTII Ha CA060AHIIM aHjoHHma. Ann yCJI0BH cy y x p 0- 

crany seh 6nTHo ,upyxqHj0, jep ce y ieMy 
aHjoHH Hana3e non nejcrsom spno 3HaTHnx cHna 
npHsnagaba, on crpaHe joHosa cynpoTHor 3Haxa. 
.ILejcmo minx cHna He mome, a xi ce He =nom)! 
y cmaumsamy e 4I  exTH is H H x panHjyca H 
cmaH.H13aHA je Fromm jaqe yxonvixo je sehm 
Ha6oj joHa. Ha Taj Hawn, pe3ynTaTH excnepH- 
mewranHor onpebasalba estexTHsymx pa.wjyca 
enemeffraplunc aHjoHa He croje y npoTHspelmo- 
CTI4 ca OCHOBHHM npenTasama TeopHje 0 crpy- 
wrypH aTOMa. 

28) CaCTaBHMO nse 'vete xpyrosa pa3- 
nwurnix panHjyca jegue ca npyrxma Taxo, 
ce jegaH !Tyr panHjyca K Hompyje C maxcHman-
HO moryhHm 6pOjeM xpyrosa panHjyca A. Kao 
urro ce BHAII H3 monena Ha cn. 297, pacnopen Koji{ 
6H ogrosapao cxemn I moryh je canto axo onHoc 
padujyca K: padujycy A HHje mobil on 0,15, a pacnopen II - He matbH on 0,41. Axo 6H cc on 
xpyrosa npeumo Ha qspc-re nournne, TO ce Ha ocHosy CnHLIHHX moHena mome H3pattyHaTH Haj-
malibn ogHoc panHjyca, npH Rome ce mance jasHTH jenHa Hunt npyra Rollmirypauxja. Pe3y.wraTH 
calor pagyHa 03HeTH cy y Ta6nurH: 

Bpoj AOHTH 
A (Roopgx- 

=MOHR 
6poj K) 

Pacnopen AOHTH A 

3a jenvababe 
MX 

onrosapa 
cTPYRTYPa 

Kon4mirypawfja Mo- 
ryha canto 'rpm 0A- 

Hwy RK/RA He 
malbem OA 

2 
3 
4 
6 
8 

	

je ma npema npyroj 	  

	

3c TeMenoMa Tpoyrna 	  

	

TeTpaelva 	  

	

oicraenpa 	  
Howe 	  

AHHHCICa 
pasHH 
ZnS 
NaC1 
CsC1 

0,00 
0,15 
0,22 
0,41 
0,73 

31 Odra zwafa 
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Ilposepanathe Ao6mjemmx moat -mom ce m3secrx ma Hoy jexwbesa mcTora una (3a-
xmaihyjytlx qemy xamywjemo ri p is x sameAeam *crop y °mum TCKCTy); 111311 TOMB CC 

KaTjOH 

Sr 

	

0,96 	1,08. Aehoi Taaninnt. Kao urn; ce sum Hs no- 

	

0,73 	0,82 saran man( jeninberba umaiYRK : RA> 

	

0,66 	0,75 > 0,41 H, npema Tome, mory xpricount- 

	

0,60 	0,68 cant no pawns! Tuna NaCI. Kao Omni 

RK/RA M a H. H on nonyurren onHoca 38 pernenty Tuna NaCI. Kao nno omen noxaayje, 
/13 'tenor osor rum jesurnt Mg He xpncramime no pernenat Tuna NaC1 Hell Tuna ZnS. 

Ao6po cuarame pesprrara reopHje H excnepHmexara nocroju 11 sa osa repmema' je- 

(xoops.6p. 8 x 4) 	Pram (Room 6p. 6 x 3) 
Sr Hg Ca Cd Mn Zn Fe Co Ni Mg 
,95 0,84 0,80 0,77  0,68 0-,62 0,62 0,62 0,59 0,59 
Ce Pr Zr Te Ph Sn W • Mo Ti V Mn 
77 0,76 0,66 i0,67 0,64 0,56 0,52 0,52 0,48 0,48 0,39 

KIRA (0,73) WM* 013,He cacao KOH 7.10s. Taxsa 110jeAKEIN 
sHpom Ha Havens:mom came cum Hspallysasama. TIpaintn-
amr xpajesa, mum Hsyseunma He ocnopaaajy. 
xpucraninua crpprrypassa &map= jerpnbetha, fiietT4pae-
e Heice xapas-repacrwnie oco6eHocna. 0Ha ce jaima camo 

oje OHM mebyco6Ho rpane (HaupHmep, SiC) g Haan 6HHapintx 
ra nonjenHaxo 57 ,1;1131)CHHX y nepHonHom cH- 

cxe crpyrcrype, je, npema Tome, 
enarrpoHa. Bpno je 38H11/1.1141n0 
aroma, pacrojama itsmehy %MOB 
HanpHmep, 113 HpH.nosceHe Ta6nrar : 

AHjOH 
Ca 

c) 0,59 0,80 
s 0,49 0,61 
Se 0,41 0,56 
Te 0,37 0,50 

	 mopajy a3a6paTm maTepHje Hon xojurt 
runaj CaCT8B1111.1C Aenoaa jeiaH Ha ;emu 
penanisHo Inge memo (ms 6x ce mono 

Ba  3aHemapwrg* T p e h 4 '4surrop); Togo 
yc jenutherba Tuna MX, rse je 'M = Mg, 
Ca, Sr, Ba, a X = 0, S, Se, Te, 3a arc 
aaPaqYaaT °Alm RN : RA Aar je y olei- 

asyseTax iasrba ce MgTe, sa xoje je . 

=mesa : 

CTpyxTypa 	 cluryopara 
(Dnyopmut EF3 	 Ba Pb 
RK/RA 	 1,08 0,99 
011CHH11 E02 	 Th U 
RK/RA 	 0,84 0,80 

Orcryntube on reopHcHor onHoca 
113Yaelia ncTilYao cy nPaPc.aHil C 
HOCTH ce y 1-.111113HHM 143111/811, Ha 

29) Y rropebehby ca np 
dapaaz puny= Tuna ZnS • no 
Ron C, Si, Ge, Sn, H je,rumerbrota 
jenummtma cacnumemx on enem 
crehty on gen:tyre rpyne. HeonxOnax (runt He phew Aosozali) ycnos sa crsaparbe rerpaenap-

y C1101bHHH =Imams o6a aroma 6yse sajenHo ocam 
ol)e mm npit jennaxocrx 3 6 ii p a peril= 6pojesa o6a 
jesrapa ocrajy Hparerugho KOHCT8HT1184 xao UTTO CC 131H1111. 

482 	 . XII Apyra *yam fiepuodnor mamma 

JeAarben,e . . . 	SiC 
Bpoj enexrpoHa 
CII0JbHICC cnojesa 4+4 
Pentut 6poj 
enemeHara .. 	 14+6 13+7 
d(A)  	1,89 1,87 

4-1-14 13+15:30+16 29+17 
2,35 	2,36 2,35 	2,34 

SnSn InSb CdTe Agj 

- 4+4 3+5 2+6 1+7 

50+50 49+51- 48+52 47+53 
2,79 	2,79 	2,80 2,81 

AIN SiSi A1P 

3+5 4+4 3+5 

ZnS CuC1 

2+6 1+7 

Ha raj Hiram no jervuom HCrom Timy x cxopo c jeputuatm crpvcrypalus xaparrrepircnr-
Rama mory xpncramcant y 'whim om norneny j a K 0 pas .1111t1HTC marepHje xao taro Cy, HarrpHsep, Sn H AgJ. Hs ynope carrajesa SiSi ranS 11130113.1183H Ha jenHaxe spew:tau 
38 d KOH peureraxa umajy ICITKOH marepuje c pas .1111 xl HTHM 36Hp0M penrutx 6pojetta. 30) Kon Hercrhx marepHja, npOMeHOM remneparype onamatjy ce nexarunto nontuaoptinnur 
rpaHccitopmatutja. Taro je NH,NO, nosnar y neT pa3.1W11HTHX xpHcranuinc o6nxita, •ntje ratnce 
rpaHoltopmanHje neme Ha - 18, 32, 84 u 125'. 06Junc Host Hoc-rout Ha Hajmimoj rehtneparypH 
(H xojH xpncraninue no perynapHoj cucrehut) orcaparrepHcan je nocrojtmem cno6onne pars-
usje o6a joHa. 

31) Hoimmoptinte rpaHapophttuntje mory na 6yrty ycnormeHe He camo npomeHom rem- 
neparype, Belt H npomeHom npunt . KapaicTep ynturtja o6a tbatcropa Hen ocpe,qHo je Be3aH ca paantitutrnm creneHom nonymeH 	npocropa y c-rpyirrypama pa.sHor ntua (nonyHa 20): CHH- 
mceme rehtneparype H nosinumbe HTHCIC8 ocnoco6,6asa Hx sa nocntstube huuccumanue 36Hje-
socru (ruts ZnS NaCI CSCI cynporHo, Hosameme reraneparype H cHmerbe nprrnrcxa 
- Bonn pacrpecantjem naxosaH,y (11113 CSC1 NaC1- ►  ZnS). 

32) TOILTIOT8 crsaparba meruarauc xpitcrana y cuc-remy KCI - ICBr, npa jesmuusa KOMI-
IIHH8M8 o6ejy KomnoHertara H3HOCH 0,2 KKOA/AWA, 	nporrec (lhophutparba H30180p43H101 je cna6o ersorephutH. 

33) no TpHmy (1925 r.) Hathloptutsam HacTaje Ham ce HcrospemeHo HcnyHe cum imam! 
yCJI013H: 
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§ 2. KpucMaau 	 483 

1) na je moneRyncice camas icomnoseHara Hcror Tana (HanpHMep, KBF 4, KMnO4  H BaSO4) 
2) na je crpywrypa enemewrapma hemija =mum jenna ppyroj; 
3) na cy JAHm eHoHj e enema's-sp.= 11=10 Awls 6micxe. Taxo Ron cone a imams 

crpywrype merman( racoin pa3.1111Ka He cme nog °Gimpy& ycnOrania ripehm 6%, a Ha Temnepa-
Typama 6.xxciaim Tamara roan 0611 — 13%. 

3Haltaj nocnember yam= BHAH ce Ha npuiepy osor 11113a: LiC1 (a w  = 5,13 A), NaC1 
(aw  = 5,62 A), KC1 (a w  = 6,28 A). .IIox NaC1 Ha sncomm Tesineparypama Aaje meumurre 
xpicrane H caLiC1 H ca KC1, game ose gBe cones Homehy ce6e He mory ga rpage Tame immersne. 
C.nymaj or paHmmeHor meminsa mapawrepicrinaH je, Hanpimep, 3a NaJ (aw =, 6,46 A) 
H RbJ (ow  = 7,31 A): pemenca NaJ mom na npHMH y ce camo go 10% RbJ, a pemenca RbJ 
— camo no 20% NaJ. 

Ilocroje H nojeninni Hoyomii on cam npainina. HimpHmep, LiF H LiH He nomoyjy He-
orpainowno HoomopcloHo meiname 6e3 orrompa Ha To MT° je Tlill perm-Tice Ron maim je um je-
mut Horn, a pac-rojaHA ce y Imola paarnixyjy 91140 3a 1,5%. Orcrynane on wavier imam= y 
naxom cnysajy npoyopoicosaHo je najseposanotje paarnivirrom enewrpoHcHost crppaypost 
o6a aHjoHa. . 

34) H3omop4m3rtm je ompro Mirsepnin 1819 r. Y TO spate ce cowman° na Hoomoplme 
mory 6HTH c a M o ose maTepaje xi* cy Brom cpome no xamcmj npipom enemenars 113 Koji= 
cy cacraHmeHe. MebymM, x3 pamije pemenor npoinunox na raj yens mije mucam jensmi x He-
°mon'. JloHcra, jemmema mac) urro cy, Hanpmep, KBF 4  H BaSO4  no Hoomopcbmsty cy, moro 
6mnica jemo npyrom, Hero Hpno cponim no cacrasy LiC1 x KC1. 

Ha raj Hamm ;mecum men inx= Imo xienHHa mije HcnpaBno. Alm TO 11/MK He 3Hatill 
na HHje Talmo y Hmeconim rpammama, jep cpome xemacice maTepHje Immo secro onrompajy 
nomeHymm ycnomma 3a Hoomopcbmars. 

Y Hcropija pa3soja xeMHje, Hoomopcionam je Hrpao spno Henincy ynory, jep ce vitro 
yncerpe6maisao na ce yrspnx saneimiocr enemeHan, a nomohy rbe H cromcma remains. Hanpumep, 
nommen OA TOTa Aa cy COHI4 HO 11 Tu Hoomopcimie ca ogrosapajytitim COJIHMa HeltHX Tposa-
il e H T H Ex enememn, ycraHombeHa je Tporsanormocr Ho n Tu, Wrro je ostoryMno (ma-
iYhir 11.11X0BC emmusaneme) na ce onpene H Hancose ansicxe Tommie. 

35) Tpe6a paanauconwrx des o6nxica Hoosiopcbussia. Y jennom corrajy memonwrx 
ce crHapajy nyrem yoajame 3ameae no j en 11HHX cacramanc AenoEsa monacymi (HanpH-

Mep, y mcremy KC1 — KBr — jonomi Cl-  H Br). Y 1pyroM, oameHy y xplicramroj penzerux 
spine CaMO Hem monexynii Hmi If:MOHR arperaTH (mum. y micTemy KMnO4  — BaSO4). Kao 
npaicrwma nocnenma osora He crsapajy ce Hoosiopcbm RpHcrami npH seem suutoj xotinempa-
unjwi jenne on RomnoHenara (jep cy maHce 3a cbopsuipame Hemcocostimix moneicyna y jaxo pa-
36namcomm pacrsopima 6e3HimajHo mane). 

3axisamyjyhx Hoomopcbmmy BaSO', H KMnO4, ximicramm nose maTepije MUCO yousiajy 
y ce sehe Hmi muse icomonme npyre. IIpesia Tome, npH nnomemy BaSO, 113 pacrsopa Kojg ca-
Apia! KMnO4, Tanor je yseic o6ojeH upseno Nmi pymaisacro. IIourro cy mecnine KMn0 2  pacno-
perwHe no cHoj maces Rpm-Tana, osaj Tanor,ce H11 npamem He momce o6e36ojirrH. Moryis-
Hocr nojaae °Haman (Him OHM oacHosamix Ha arcoprninjx — VII § 3 non. 9) coriajmn Ton. 
oaj enH H ti EC o r Ta.110/Kelb a, mopa ce yHeic Hmani Ha ymy npH Hosotemy xessocian 
aHaHH3a. 

36) Hoomopcbiroam omoryliyje Holleman cra6HinnanniY ieXitimena Heriocrojamix 110/4 
o6ionnim ycnomma. Kao npuiep mome na Ham HOCHVICH cra6mH3muija cyncbaTa moa mosanea-
minc nairramina, crsapamem Hoomopcbmix xpicrana ca SrSO4  (XI § 6 non. 25). 

37) Y Hemm cnriajemusa memaire xpic-rane rpage H marepije =pure sioneicyncxe 
crpywrype, aim paamonnor nina Rpncramie crpywrype. Tamse Ho on H H op cb H e marepaje 
cy, HaupHmep, RbC1H CsCl. Y pemenni armor on max jegan marjoH mome ce =moms Apyrtud, 
aim C8MO AO H3BeCHOT npouems. 

38) Hapommx mrrepec npercraamajy cnymajem HeHopmanHor H30M0 p-
tp 3 M a, Rana memaHe xpicrane (y ovehernim rprunniama) rpage maTepije lc* rimy cponee 
HH no moneicynocoj crpyinypi HE no luny pemence. Kao Rapawrepic-norm npunepx mory ns 
nocnymet worm: LiF H MgF2, CaF2  x YF3. 143 min.exinie na ce oamenyiYhm geo CaF 2  ca 
mmeHoHje mmicrame peincrxe cbnyopirra acopo He nosehasajy, npomnam na ce y isoj HaHa3C 
„cno6oma" means Ron ce nonymmajy BKIIIKCiBHAU1 joHa 

39) Ca norrojarbem „cno6omHx" mecra y pemenii xpHcrana, Holleman je nmenno crsa-
paibe iseparsux pacifieopa (XI § 3 non. 5). Yomme your, paanincyjy ce WTI THUS crpywrype. Axo 
ce Hobe on irpocropHe peincrice marepHje A, TO onsiax oameHa Hexor 6poja germ= A Herm 6po-
jem =worms B gosom go cmapama crpywrype H3or CH e, 311/1CHa maimm 6pojen meeting' B — go 
crpywrype H c T H c x Roam a, a namamo npompluse se.her 6poja secrima B y pdmerxy 
A — no cTPYKTYPe yTHCICHBalfa a. Omirnentio je ga oso noczenne momce ma ce noronx 
camo Ha panyH „cno6ommx" mecra y npso6oTHoj npocroproj pemenaa. Hajziernhe ce cpelly 
Imperil pacrsopm H3MeHe, a Hajpete 	c-rpymypa Tuna menws:Hisarsa 

31• 
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484 	 XII ,apyea epyr2a depuodnor cscikia 

40) Rao urro ce x3 csera rope nanoncenor mum, uumennuje aroma x joxa sap* uajoanc-
nnjy ynory y norneuy cTp yRTypRxx oco6enocm }Twang. Hecpubno je ua oit Will 
BCOMH 3aBHCH H HH3 Apyrxx OCO6HHH (18pcna Tema. Iluax cy upsununiocrn b.* ce oeue nolo-
syjy join mano npoymeue. 

Bone on MP= Pa3paheno je =me iiispaohe upucrana. Osa ce o6 to oupe1)yje no 
Mocoso'j CKHAH KOjOi Rao mum cum! oBaj 101.3 npsponinnt sumepana, pacnope1je-
sex no pacryhoj Tspnoim: 

1. Tame (1) 	3. KilHAHT (10) 	5. Marna (44) 

2. Tune (1,4) 4. cDnyopwr (27) 	6. Oprox.nac (900) 

7. 163aPIX (1500) 9 . KoPYHA (36000) 

8.TonaS (5500) 10. asiamairr 
(5 000 000) 

Ijacppe nasenene y =pawl npu6Jununo Rapaicrepunry npane °mom supnohe nojeninuct 
Baseneuux minivans (DIRK je per 3a 1). Kano ce x3 arm suubapa sum, /Amapa mama je y 
CTBapit seoma aepasnomepisa Own memy je AHjIMUHTT Tspbu on TilAKH He 10, sell 5 MAW= nYriO• 

11pn ynorpe6u Mocose mane Tspnoha starepuje °APO* ce npema • ibenom or n o p y 
sanapa i6 e. Hanpumep, crawl() napa Sumepane 1-4, a ca npyre crpaue is.er anapajy mu- 

Repanif 6-10. lipema Tome, o,erosa Tspnoha MHO= oxo Yrspbyjyhm OAHOC MK= meta 
=army, MOHCe ce Tspnoha ouemms AO nem= nenosa mane. Marepsje Tspikohe BcnOn 2 nar 
pajy ce HORTOM, Tspohe xenon 5 - °Gummi= Howe*, rspjohe Hawn? - TYPnujom. C 06314POM 
Ha seuropitjamocr OCO6HHH 1KpHCTIUM, 044.1113811:4 Tspnohe meronost napama fame sa ieittHY 
;wry marepujy rum noneune paanumure pesynrare, y sanucuocru or ua6opa IHBOCHH HpHCFana 
H npanua HOBAHLICHA Apra. Hs Tope usnommuor Hp0H3HAH3H 1W je 	MeT0A112 AClE07/11e Bpno 
nporra, sum y Nero speme y spno rpy6a. 

41) Mx! jennaRom rimy pemeraxa H uenpomemeuoj BaHCHTH m crpyxTypinnc eneste- 
• ropuoha Rpm-ram NG-re ca cmanseu.em pacrojama maw H,:ama (4). Hosehinbe nony. 
rrpetunrua aroma sum joanna xciju 'pane pemency, npema Tome, son; cmarbesby Tspuohe xpucrans 

PCHICTICH THIla NaC1 

MaTepuja 	 MgS CaS SrS BaS CaO CaS CaSe CaTe 
PanlajyCIOna KOjH ce 

mead( ) 	0,78 1,06 1,27 1,43 1,32 1,74 1,91 2,11 
Tspnoha 	4,5-5 4,0 3,3 3 	• 4,5 4,0 3,2 2,9 

Pemerica rune ZnS 

MaTepHja 	  BeS ZnS, CdS HgS ZnO ZnS ZnSe ZnTe 
Panujyc jona ROE ce- 

melba (A) 	0,34 0,83 1,03 1,12 1,32 1,74 1,91 2,11 
Tspnoka  	7,5 4 3,2 3 5 4 3-4 3 

C ;pyre avow, npu Heasmabeitost Turfy peinerue ii pacrojama ssmehy mecruna, Tspuoka 
ce nosehasa ca ysehasbem' ibliX0Be HHACHTKOCTH: 

Oco6uue 
Pemerua Tuna NaC1 Pane= Tuna ZnS 

NaF ScN TiC h CuBr ZnSe GaAs GeGe 

d (A) 2,31 2,10 2,23 2,23 2,46 2,45 2,44 2,43 
Banemuocr 1 2 3 4 1 2 3 4 
Tspnoka 3,2 6,5 7-8 8-9 2,5 3-4 4-5 6,5 

143y3CTIM Tspnoha, nmjamairra ycnosmena je Hapolniro noronnum yupyncusan.em o6a cbawropa 
- manor pacrojau,a je3rapa (d = 1,54 A) 'moue sanenruocrn yrmemuca (4). 

42) CAHMHO Tspnohx, H icon CITU4141AUSOCrUS CORK jaCHO je H31M)KeHa MITHICHOCT OA paws-
jyca joaa.. Kao urro noxasyjy 6pojesm miens npumepa mu, xou jegHor mcror THUS pemerxe 
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§ 3. 3eAtrioadma.uu mesTiams 	 485 

cmmn,Mnoct (Tj. cmameme 3anpemmie ca nonehamem npinucxa) pure yxonmo ce panHjyc npo- 
mmumnitor joint Hosehasa: 

MaTepHja 	  NaC1 KC1 RbC1 NaC1 NOT NaJ 
Pagnjyc joHa KOH ce 

melba (A) 	  0,98 1,33 1,49 1,81 1,96 2,20. 
PenaTHHHa criannanocr 

(NaC1 ----- 1) 	 1 1,37 1,78 1 1,29 1,73 

43) HenocpenHo oA Pannjyca  joHa 3aBHCH Taxobe H BeMitIHHa amp:4e Kpuariame ps-
sueti2Ke (III § 7 non. 2). OEM ce y anynajy jenameH,a carpabeHnx on joHa 'ma HaepTHor rata 
Jame npH6nrinnio H3panyHaTH nomohy jennanHHe. 

VK  VA En  ( 	0,35 ) 
U = 287,2 	 1 -- 	 KIWAIAVA 

r
K 

r
A 	

r
K 

 + r 
A 

rge cy V K  H VA  — BaaeHTHOCTH xaTjona OAHOCHO anjoHa, r K  H TA  HAXOBH panHjycH, a En 

— 6poj joHa y xenuuncom monexyny jeninben.a. 
TlpH ynopeben.rmalby pammx jegmbema jenHor ca npyrnm nronaHje je HnpaaHTH amp-

rHjy xpHcrammx pemeTaxa cpanyHaTa He Ha rpam-monexyn sett Ha rpam-exHHHanenT 
maTepHje (inTo Hpywa moryhHocr Ra ce HeriocpenHo cpasHe mebyco6Ha nejcrsa join y jemnbemn-
ma Hajpamanlimijnx =nom — AB, AB 2  H Y TOM Carl.* ienHatnnta no6Hja join npocrmjn 
BHA: U = 256 (V K  + V

A
) (r

K 
+ r

A
) wca.412p-exe. 

06e jenHazume najy o6HnHo peaynraTe ca moryhom rpeumom no Hexonmo uponemaTa 
H no Taxmcm, yonune y3e33, npx6nHnolo.cy jenHaxe. One jegnamme ce He mory HpHmeHrrn 
Ha jegmbeHA xoja y CBOM cacrany canpace joie Tana paanntuTror 8R HHepTHHx racona. 

§ 3. 3emHoanHanim meiranH. — EnemeHTH nonrpyne xannHjyma Ha3HBajy 
ce 3 e M Ho an xanHHm meranHma. OBo Hme noTHne oTyga IBTO HMEOBH 

OKCHAH („3emn,e" no anxemllnapHma) najy BOW anxanHy pealunijy. 
PacnpocrpmeHocr enemeHaTa.nonrpyne xannHjyma y npmponH je Hpno pa-

anwnrra. ,I1ox Ha geo camora xanu,Hjyma g0J1a3H 1,5% on genoxynHor 6poja aToMa 
y 3e.M.TEMHOi xopH, xon3t4HHa HajTemer turaHa nogrpyne — pagHjyma — spno je 
mana (8 10-12  %). CpeIIbH enemeirrn — crpotru,Hjym (0,008%) H 6apHjyri 
(0,005%) — croje &lime xannHjymy. 

OcHm y pa3HHm cnoncemm CHRHHaTIMM creHama, Ca, Sr H Ba cpeheMo 
yrilaBHOM y o6nHxy IbHX0BHX Telma) pacmopadmuc Kap6oHatT4a u cyA0asTus Ha0 

mnHepane: 

CaCO3  — xannHT 
	

CaSO4  — amEHAPHT 
SrCO3 	cirpoHnHjaHHT 

	
SrSO4  — nenecTHH 

BaCO3  — Bwrepur 
	

BaSO4  6apirr 

KannHjymxap6oHaT y o6nHxy x pen Ib ax a H xpege neer° o6pa-
3yje ntrraHe nnaHHHcxe rpe6eHe. 3HaTHo pel)e ce cpehe y BeBHICHM . iiacnarama 

xpHcranacr o6.1mx CaCO3  — mepme p. 3a xammjymcyncinT HajTHinstninja 
cy Hana3Huna y o6nExy mHHepana r H n c a (CaSO4  • 2H20), xoja cy memo 
orpoivnie mohHocru. OCHM no6pojaHHic, BaIICaH huniepan xannHjyma je join c, n y-
o p H T (CaF2). 

CynctaTH croHnHjyma H 6apHjyma pacnpocTpaibeHHjH cy Rao mmepanH Hero 
xap6oHaTH. IIpHmapHa nemnurra pagHjyma He3ana cy 3a ypaHose pyje, npH 
tremy Ha 1000 la ypaHa pyna cagpnar canto 0,3 ep parvajyma. 1-8  

11H,gycrpncxy npHmeHy Haria3e OBH enemeHTH cxopo HCRytHIBO y &limy 
jegtirbem a, tulje xapaxrepHcrwure oco6HHe ogpebyjy ofinacr immix ynoTpe6e. 
H3y3eTax 11HHe COBH pagHjyma LIHjH je npaximnaH 3HaTraj He3aH HCKJbytH1B0 3a 

11314X0By onurry ocoaugy — 3a paymoaxnumocr (III § 2). Ycneg Tont nein cons' 
pagujyma ynpaso je nponopnHoHanHa cajpxcajy merana y H.Hma. PagHjymorse COBH 

ce yrnaHnom ynoTpe6martajy 3a pa3Ha Harm Hcrurrkmarta H y mengixHHH. XemHja 
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486 	 ,apyra zpyrta fiepuoduo: cuaiema 

pagsjyata H fbeTOBHX jexpubeiba je j0111 CaCBILII HenoTnyno nporzelp. Yonure. 
pen, no CBOjHM ocoGiniama OH je BeoMa =MK 6aplijymy. 

Y cno6oxplom cramy enemarrm noArpyne xannlijyma mory ce go6iTin enex-
Tponm3om CBOinx 1K-formai= CORK. To cy epe6paacio6ena meranii. Kangijym 
je Accra TETA, crpoiniajym, a aapomnro 6apmjym, =Tao cy sexnm. HpaxTmuly 
npiimeay (nPli H3Pa)111 =ITN, y opraacxoj mare= HT.H.) 111131a311 38 CaHa MO 

Hexe clammince KOHCISHTe 3e311108.111011111X miasma loam cy y cnegehoj 
Ta6JIHI1H: 

Oco6HHe Ca Sr Ba Ra 

C.neumbatina reaoma 1,6 2,6 3,6 5,0 
Temaeparypa rorubma ( 0C) 851 770 704 960 
Teraneparypa fubriame (°C) 1440 1380 1540 1140 
Enexrponpeao.rubasocr (Hg=--1) 21 4 

C1311 MHX01311 HallipB3118/1 jeAHlbeThe 6oje mama mapaarepmcramaom 6ojom: Ca 
— HapalinacroupBeaom, Sr H Ra Rao =pram Apneaom H Ba acyro3enexoni. 
Thine ce mecTo HOpHCTIIMOI1paReAMCK0j MAI= Ha 61K140 ,1:10101=111 oBe enemeare. 

Ha Ba3gyxy ce xannmjym H 'berme aaanoraje °Amax noicprijy wytimacrom 
npotnaxom, xoja nopeA aopmanamx mama (EO) Awnpuimao cluipam H nepo x- 
c H A  e (E02) H H aTpage (E3 1s12). Y IKUIOHCKOM may 3011:108111CdHEUI me- 

TIUM croje mune yneno aero maraeaajym, H 
11Pema wome, MIRO ticnicxyjy BOAOHIIK He CaMO 
113 p1136.1181KeHlet EHCe313111a Beh H 113 BoAe. &rep- 
rwmocr peaxnaje noBehaBa ce npa npema3Y 0A 

120 	 Ca xa Ra. Y csHtit citonim nocrojaamm jeAinbe- k. 
CI 	H,HM3 OBH enema:nu cy tiCKlbyt1HBO A B 0 13 a-  

.114HTHH. 
43 	 Br C xemeTanama 361110aMIQUIIIII Meta= ce 

J 	jegmie BeoMa wieprmmao 	TO c wimiajamem 
• 0 	mime KOMPHIBe Tonnare, Ka0 HITO ce 11HRI1 113 

Rangair•i 

140- 

too 

80 

so :  ' ..--- 	- 	0 s  came 298. Hapoquro cy airrepecaarma x ii- • 
4o`4* 	 A p m A H 0-12 , Koji! ce map* nPu 3arPe- 

Baiby KanKiljyma H menu= aHaTIOTHja y CTpyjH I, 20 	o____:.........;: 	cynor B0.11011HKa. Ow jeAmbema 11Majy THEIntiaH 
joaciai xapaxTep, npH meaty je aHjoH HeraTHB110 

ea „ 	Sr 	Ba 	Haenewrpmcatx BOAOHHK (H-). H ca Talaulla wie- 
marrom xojH je y. cno6ogmom crairoy xehuicxx 
mierrraa, HBO IIITO je 1130T, Bowman:Kamm men= CR. 298. Tonnore crsapaiba 

jeimbema Ba, Sr n Ba 	xenocpegxo ce jeAtme Beh npm penaTmBao cna- 
6om 3arpemaii.y. lipli xcapemy ce jemuie xi Ca 
yrmanncom, rpagehm x a p 6 a g e Tmia EC 2 . 5-10  

OKClich4 xanumjyma a merman( axamoraja (EO) cy 6e..ne, spa() Te111K0 TM- 
mime maTepmje, la* ce exepramao jegmae c Bogom, rpaAehm Gene xuapoKcside 
[E(OH)2]. Td cy j a x e H y BoAm Aocra Ao6po pacrsop.imme 6 a 3 e. Y awry 
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Ca—Sr—Ba 6a3HH Kaput-rep xunpoxcHga ce nojauaBa. Ynopeno c THM, Bpno 
6p3o pacre x HAIXOBa PaCTBOPJIIIIBOCT. 

Ktualmjymoicout (Kezatueuu Kpeit) H Hoeroso jeninbelbe c Bonom— Ca(OH) 2  
(zauseuu ors) Hana3e Benincy upHmeny y rpabesmaperBy. C xemnace crpaHe 
Dnepagmja „ramema" 'mega cacrojn ce y cje.ninfiaBamy CaO c BOAOM ca 3HaTHHm 
H3nBajamem Tonna= no cxemx: 

CaO H2O = Ca(OH)2  + 16 man 

KanumjyAucHnpoxcHn je Hajje4munda H 3aTo yroannw Hajueuthe ynoTpe6maBana 
jaxa 6a3a. PacrBop Ba(OH) 2  (6 apHr Ha Bon a) npHmemyje ce y na6opa-
TopHjama 3a Amami:lame CO2 .11-13  

nopeg Hopmanmx mama, Icon enemeHaTa II0ArprIe Ca II03HaTH cy 6ena 
fiepoiccuau THna E02. Ilpaximum aumaj ;ma on HAM cam 6apHjymnepo 
C H A (Ba02), HOjH ce, HanpuMep, npHmemyje xao 110.TIa3HH MalrepHjaH 3a noon-
jathe BogoinualepoxcHna. OBo je 3acHoBauo Ha peBepcHBHOCTM peaxnaje: 

Ba(OH)2  + H202  BaO, 2H20 

Hourro je cam H202  Bpno cna6a xxcenHHa, pasHoTewa oBe pekuunije ce nomepa 
yneso, H non nejc-n3om palcennHe icao urro je ymella [yawn Herptunciamje 
Ba(OH)21. 

TeXIIMIKH ce Ba02  no6Hja 3arpeBamem BaO y cTpyjx sa3mxa Ha remit.- 
paTypH no 600° . IlpuTOM Hacraje cjenHHABalbe c xaceoHHxom npema pealcumjn: 

2BaO + 02  = 2Ba02  + 39 Kim:. 

IJame 3arpeBalbe sOAH, o6pamo, pacnanamy Ba0 2  Ha 6apHjymoxcHn H xxceolinx 
(Ha TOMB je 6H0 3aCHOBaH cana HanyurreH HaIIHH A0611jatba KHCeOHHICa H3 Ba3- 
nyxa). C o63Hpom Ha HOTITYHO pacnaname Ba02  Ha remneparypama H3HaII 800°, 
caropesamem meranHor 6apHjyma goal* ce canto meroB mcc;Hn. 14-16  

,IlejcrBom inicennua Ha oxcHge H xnupoxcHne 3ehumanIcaanmx mental' nano 
ce go6Hjajy onroBapajyhe C0414. OBe cy no 'mammy 6e36ojHe. On jenimema 
c 061111HIIM 11SHIWPaJIIIHM xxcenaHama CORM ca alljOH11111a C1-, Br- , y- NO8-  nano 
cy pacrBopname; HarrpoTHB, ca aHjOHHAta F-, SO42-, CO3 H PO42-  — Tenuco 
cy pacrBopn.HBe y Bona. CynporHo jomuda Ca• • H Sr - , joH Beoma je arpoBan. 
MHore CORK OBHX enemeHaTa HaBa3e pa3HoBpcxy 'maximum npnMeHy. 16, 17 

Xanozeinthu 3erdHoauxanumc merana no CBOjHM oco6HHama Aene ce Ha nBe 
omrpo H3ABOjeHe rpyne. Y jegmy Aona3e clinyopling, y npyry — ocrami,%xanore-
IIHBH. CDJIy0PHAH cy CKOPO HepacrBopm, He canto y Bonn Bell xH y pa36nancemm 
xxcenHHama. 11,1"xoBH HPHCTILTIOXHAPaTH .IiHC) II03HaTH. Conti OCTIUDIX xanoreHa 
no6po ce pacTsapajy y BOAR H II3 pacrBopa ce H3nBajajy y oamucy xpncrano- 
xivipaTa . 18-22 

BapujyM H H T Pa T xpHcramme no o6Htunim yCJI0BHMa 6e3 Bone. Ha-
ITPOTHB, ifirfpaTH Ca x Sr H3nBajajy ce H3 pacrnopa y o6nHxy xpmcranthaumaTa. 
OBH ce nano pacrsapajy y BogH, ,r(ox je pac-rBopn,HBocr Ba(NO3)2  [H Ra(NO3)2] 
3HaTHo mama, (npH tleMy ce iccnicrann Ba(NO 3)2  pacrBapajy canto Beoma naraHo). 

KaninljyAnurrpaT cc mnoro ynorpe6masa xao a3oTHo mmepanuo by6pHBo 
lberoBa xHrpocxormocr, xoja 6H jaKo c.merana TpaHcnopTy, arcrpalbyje ce npeBo-
bemem y 6a3Hy co (nyreM nogasama CaO). Human' crpoinutjyma H 6apHjyma 
cnysce y rumoTonsun" 3a H3pagy cmema lc* caropeBajy HpBeaRm (Sr) IL= 3e-
nexHm (Ba) rummeHom. 23-25  

'hams, 
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488 	 xit Apyea epyua depuoduca mamma 

C y n 4) a T H Sr 11 Ba mpticranzuy uoA °arum ycaommma 6e3 Box. 
H3Ha,1A 66°  H HangHjymcyncloaT ce u3nBaja 113 pacmopa y 6e3BonHom. crtuby (y 
06JIHEy am:mm(); Hcnog 110MeHre TeameNTYPe =mai ce.INEIC CaSO4 

2H20. Ilomemyrn cymbal! num ce pacTmapajy y moo, npu 'qemy ce y way 
Ca—Ra pacrnopnamocT 6p3o cmarbyje. 

3arpenamem Ha 150° TIBIC npena3H y Hilmar cHpomannutjH Bonom, =Tana 
2CaSO4  • H20. AHo ce :pax mor x‘zwura 3ialeCH ca HOgom (60-80% TemUlle 
rmca) Hacraje, o6paTHO, cje,guwasalse Bone c xmpaTom, npu meaty ce cua bum 
crupnne ycneg HcHpHcranticalunba. Ha Tome je 3acHonaHa ynorpe6a rmica 3a 
H3pagy oTucam pa3mx npenateTa, a HCTO =CO H Hao Be3HBHH rpabeumcm 
marepn jan . 26-33 

K a p 6 o H a T H 3emnoanicanHux men= npainutmo cy Hepacrnopm y 
BOAH H He cTBapajy HmTanomnpaTe. IIPH )Eapesy Halynnajy CO2 H npena3e 
y ogrompajyhe °mune. Tepmmuca nocrojanocr Hap6oHara 6p3o pacre y Hmy 
Ca—Sr—Ba. lipaRTHInui HajnauumjH je HannHjyasHap6oHaT. 

rfpumem nojegmax npxponmx napHjeTeTa CaCO3  Elmo je paanwurra. 
Kpetobax curial 3a no6Hjame Hajmumujer TP1i4eBHHCHOr maTepHjana —Hpeqa 
H nemeHT a. Kpeda ce ynoTpe6mana xao mmepanua 6oja, xao °mom sa 
moue 3a nonnpame HT.g. Mepmep je MEM maTePajan 3a ,cHynnTopace pagone, 
3a H3pagy enempwqmx pa3nonmx Ta6nH, H LA."  

ronHunta cueTcHa np0x3n0ntia Hpeqa H3 xpequam paqyHa ce Ha neceTHHe 
MHJIHOHa TOHa. Tepumuca nHcomiiralaja CaCO3  6n C a:mown:040m 3HaTHe Ho-
minute TonnoTe: ' 

CaCO3  + 43 laCCA -47t Ca0 + CO 2  

lleqeme xpetia y mnycrpHoulm pa3MepHMa spurn ce Hajqemhe y jammum ne-
huma (ca. 299). Baucaff cnopenaH npomnon je yrJbeHnHoKcaoTA. 35  

Kpeq Hamm nuipoHy npHateHy y Hmy pa3Hux rpaHa 
HunycrpHje: meTanypumoj, xemItcHoj, HHnycrpHjH xapTHje, 
cTaxna HT.A. 3HaTHe Honwime Hpeqa ynoTpermanajy ce u 

CO= y nomonpunpenH. Hajsamantja H 110BetlaHCTBy oA Haj-
cTapHjax Bpemeaa no3HaTa npHateHa ((pegs je minima 
y rpabenmapcmy (non Ha3ILBOM „Hpeqm miurrep") Rao 
cpencrno na ce HameH, °nem H T.n. cnene jeLHo Ca .1:(13yritm. 
06Hqno ce nomeura Hpeq c necHoM (1. ;leo Ha 3-4 Rena 

CaCO3 Ileum) H TOJIHKOM KOJIMIHHOM Bone na ce no6Hje Tecracra 
maca. Osa maca ce nocreneHo crupgmana yczen HpHcranH- 
3anHje HannHjyaurznpomma H crnapaisa HpHcranHor 
CaCO3  (Ha paqyH ymeHnHoHcHna H3 Ba3nyxa) npema 
peaHnHjH: 

Ca(OH)2  + CO2  = CaCO3  + H2O + 17 locaA. 

JegHospemeHo ce ernapajy H CHJIHKaTil Hannajyma (Ha 
paqyH S102  H3 mom). ITC= H3B,Biliallaa Bone ripx 
crnpnmanamy manrepa Tex camnaHe =pane ocrajy gyro 
unanale. 36  

3HaTHa npenmyhcrua Hag Hpeqom Hma jegaH npyrH, 
join Baucmjn rpaDenHHaot maTepHjan tleAtela. Ilopen 
Tom IIITO ce H.eronom npnateHom arcrpamyje nyroTpajua 
BJIaHUIOCT 3rpane, nemeHT ce ognincyje H cnoco6Homhy ;la 
ompnHe He CaMO Ha 13a3nyxy nth x no B0)OM. OBO CTBpA-

maBatbe spina ce, ocHm Tora, mHoro 6pHe Hero Hon manrepa. rommtba npo-
H3Bonma Hemeura H3HOCH 01(0 100 MJIH.IN. 

Ca. 299. Cxema jamcxe 
nehE 3a nemease 

xpexmatca. 
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U,emeur, xoju ce u3pabyje Heurraxnuim nyrem, je 3eneHxacrocHa npax, ca-
caTaHmen yrnamom H3 mettle puma mamma H anymmara xannHjyma, ripe-
Teumo Ca3 Si08, Ca2 SiO4  H Ca2(A103)2 . 3amemeH c Honom, najy macy 'co* mum 
na ce crrime. Ilpena3 H3 Tecracror y Invcro crame 3oHe ce „He3HHaibe" H Tpaje 
o6Htwo HexonHxo mucosa. C xemHcxe crpane npouec He3HHalia nemeura cacrojH 
ce yrJlaBHOM y 3131ApaTaLlHjH lberOBHX CaCTaBHIDE ile110Ba. 37-4 2  

Ilopen Beh no6pojamix cones Ca, Sr H Ba, aa xemHjy OBHX enemeHaTa Heoma 
cy BaXCHH H)HXOBH K 14 c e Jr H K a p 6 o H a T n, cacraHa E(HCO3)2 . OHH ce 
AocTa JA06P0 pacrHapajy H no3HaTH cy canto y pacrHopy. Ilocrajy nejcrHom yrzeH-
nHoxcHna pacrHopeHor y BOAH Ha Hopmanne xap6oHaTe no cxemH: 

ECO3  + CO2  + H2O = E(HCO2)2  

Osa peaxgHja je pesepcHHHa, npH veMy ce npH 3arpeHazby paHHoTeuca nomepa y 
cmepy pacnagama 6map6oHaTa. On 6HRap6oHaTa 3emHoanxamnix meTana o6H3Ho 
ce y npmponumm Honama Hana3H canto Ca(HCO 3)2  TberoHo npHcycrso y nom' naje 
oHoj npHjaTaH, cHemc yxyc (Kohl HeMa necranHcaua Bona). 

KOJI141,1HHa con! nosaneurnmx mem= y npnponHoj Hones gem onpebyje 
„i416poohy" Hone. Ilpurom ce Tupnoha paanHxyje xao npHHpemeHa 
C r a JI H a. IlpHa je npoy3poxonaHa 6map6oHaTHma ABOBalleHTHI4X meTana —
Ca(HCO3)2 , nopen manmx xonmunia Mg(HCO3)2 , a 'cancan 14 Fe(HCO2)2 . IlpH-
HpemeHom ce Hamm crora IIITO .mouce na  ce oTcrpaHH npocrum xyHamem Hone: 
6Hicap6oHaTH ce npurom paanaucy 14 HepacTHopaarm ripoH3Hogn oHor pa3narama 
(xap6oHaTH Ca II Mg, xHnpoxcHn rHoucba) Tanowe ce Ha 3Hnomima cyna y situ 
Rumex a. Ho 6ojH orior mouce ce npH6Junifflo oneHHTH xonmuma Fe(HCO3)2 
Y YnoTpe6meHoj Bonn : axo Hema rHo}4a, Tanor HNia =recto 6eJly 6ojy, ,Itox y cnyvajy 

Tama y 3HaTHIIM xonwnumma — npHello InPKY• 
CTanna THpnoha sone npoy3poxoBaHa je conHma xoje ce He name npx 

aarpersamy. To cy Hajneuthe cynciaTH H XJ10pHIBI Ca H Mg. OA 1611X H3y3eTaH 311a-

gaj HMa mano paCTB0p.Tbk1B14 Ca SO4, KO j11 ce npx EcnapaHaiby BeJIH1I4X K0.1114x114Ha 

Hone y jenHom MCTOM cyny TaJ10)104 y 06JIHKy Hpno KomnaurHe HaCJIate. 

IlpH parry napHor KOTJla ca THpnom Honom, iberoria 3arpemilt nospunnia 
noxpma ce xameHom. 110111TO °HO pbaHo npoHopm Tommy, TO npe cHera pan 
camor mama nocraje HeexoHommnaH: Bell Haczara ge6n,HHe camo 1 AIM nomnuasa 
noTponnby roplum IlpH6JIHMCHO 3a 5%. C pyre cTpaHe, 3H,I40BH xoTna H30.30BaHH 
on Hone cnejem Hacnare gory ce 3arpejaTH no spa° HHcoxe reMnepaType. Kaxo 
ce rHombe npurom noc-reneHo oxcHninne, 3HnoBH ry6e choiy jazumy, urro mome 
ItosecrH no excnno3H je oTna. Kaxo napHH noroH nocrojH y mHormm 
HlinycrpHomm npe3y3ehHma H Hrpa 3acajcp Honehy ynory y cao6pahajy, roman& 
THpnohe Bone npauratmo je Heoma Ba)KHO . 

Cent 33 Hanajaffie KOTna, THpna Bona. je HenonecHa H 3a H3BObeEbe TeXH0J10- 
nporeca HH3a imnycrpHoulx rpaHa (HanpHmep y 6ojaperHy). OHa mum-

penHo oTeucasa name py6ma, xoce H npyre onepanHje y Hem! ca ynorpe6om 
canyHa. OBo je yC.T1013IbeHO HepacrHopmHBoinhy CORK BHIIIMX MICH= xmcenHHa 
moje yna3e y camas canyHa H nHoHaneurmix merana, 36or Hera ce, c jenHe crpane, 
3aripmajy onpaHH npenmerm, c npyre — mom= canyHa je HepamominaH. 43  

Homo je npexnunhasame Hone on pacrHopemx COM nomohy neciunanmje 
Aocra awn°, TO ce 3a „omexwaHame" THpne Hone yncyrpe6nAHajy xemHcxe merone. 
Ilpumpememy (npyx3Hje map6oHaTH y) THAnohy o6Htnio arcTpaibyjy TaK0 

rnTo ce Hogg nonaje Ca(OH) 2  y monfaxuniama lc* crporo ogroHapajy aHaaH3om 
HabeHom canpmajy 6Hmap6oHaTa. Ilpurom no peaximjm: 

Ca(HCO3)2  Ca(OH)2  = 2CaCO3  4. + 2H20 
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490 	 XII ,Ifpyza apytia tiepuoamor mamma 

cas 6matp6oHaT npenam y HOpMaJIHR Kap6oHaT H TalIO>R13 ce. OR CT'aJIHe (gpyit-
lmje — Hexap6oHaTH mpitohe, Boga ce oc.uo6aba Hajtiewhe goga-
Bamem Ma= sonntsme cone, xoja mamma crsapame Tanora no peaicwrjx: 

Ca SO4  + Na2CO3  = CaCO3 	Na2 SO4  

Bona 3OTHM CTOill Hem pee y cnenHjammht Tanosanamma H Tex ce nocne.rota 
ynorpe6shasa as Hanajame ROT-HOBO HJIH y asaycipaja. Pam omextuasama Tame 
sore y MEIJIHM pa3atepama (y neplicalagama T.ca.) o6H9ao ce Aoitaje MaHO cone 
H OCTOBH na BOIta nocrojx. IIpH TOM Ce ABOBalleHISH Kent= mama° TIUIOHCe y 
o6nHity Hap6oHaTa, AOK CORM HaTpHjyma, xoje ocrajy y pacrsopy, He chteTajy 
ynoTpe6H canyHa. 

H3 Hanomeaor Hp0H3.11a3H ;la ce amp mace ynoTpe6Hrx 3a arcrpameme 
ripmapealeHe H =axe mpilohe, itoic ce KaniutiymmippoKciutom Home OTCTIMUMTH 
canto npHspemeHa. Hnax Ce y =mum mem na ce no moryhTcTsy ynorpe614 
ynpaso Ca(OH)2, mTo je yohnuseno Hecparasenom je4mnlohoM osora nponssona 
y nopehemy ca conom. 44-41  

JXonyze 

1) JeggibeHA icangHjynta (xpetnbatc, mac) no3Hara cy 6ffna a npucmtato HacoptinthasaHa 
jolt' y Hajcrapaja BpeaeHa. BapajyM je oncpuseH 1774 ron., crpointejynt 1792 ron. Y cno6ognota 
CraIlsy Ca, Sr H Ba npsH nyr cy go6Hsemt 1808 MA. 

PanHjynt je nperout3ao A. H. Mengenejes 1871 rog., a oTxpxna ra je. M. Qcnogosenca-
K3pH 1898 ron. Atutac aMa cnera ono 1 la go6Hsenor panithrma. Kao nona3HH marepujan 3a AO-
6Hjame pantljyma, nopeg ypaaosnx py,ga, ntory noczymatTH a Hem •nogsenute Hoge. HegasHo ie 
compHseHo ga je nip". Ha Any oxeaaa ammo 6orarHjH pagHjymom Hero merosa nromapHa 
neHaturra. 

2) Jegmbetba xangHjyma Hma yttex y 3emnantrry a rrpHpogintm nogama, a a y Hatscrnm-
cxHm a 6HJI,HHM opramt3mHma. Blume H3sna5e an 3emme sesame HOJIHMIIIC jeginbema HaJMX-
jyma, HanpHmeit, (y lap CaO Ha Tony): 

OsHma pox 	I 	Japa mnennnta • 	Kponuntp 	IIIehepHa pens 

3PHO I CJIaMa 	- 3pHo 	cnama 	'Trona 	=nine 	xopett 	astartie 

0,5 2,5 	0,3 0,9 2,9 

  

1,7 0,6 

Join sehH norpontamt cy gyHaH, xenNna, llererama H T.A. HEIM, 3axsaubyjytts spno BeJIHICHM 
HOJIHTIHHaMa xantlitjyma y sehtunt 3enumuuts, HAIX0130 ocapomanien.e y oggocy Ha osaj enemexar 

onama ce penaTHsHo perm. 

3) 3Ha4aj cones xangHjyma 3a MCHBOTHIbCHH, (y Tom 6pojy a ROBC-
tlHjH) opramnam He orpainmasa ce Ha cygenoname y H3rpagHat (=arra 
(IX § 5 non. 1), sell Hrpa &any ynory H  y H3meHH maTepHje. ,IigesHa no-
Tpe6a ttosexa y xangHjymy H3HOCH oxo 0,7 zp. CrsapHa xonmuma osor 
enemeHra xoja pla3H y olvatnaam mnoro 3813HCH olI Hpere xpane, Oita je 
penaTHsHo maga Rog npereHato &nate HcxpaHe, seha npH macHoj, a Ha-
pottHro Begruca npn mnexmoj HotpaHH. llopelunne xonmunte icancutjyma y 
xpaHH Hantormsa nosnamt H tberoay 6omy acHnutgantnjy H npema H3segontm 
nocmarpammta ono EOM 6pncea paurhemy H npogymetby )aHBoTa. 

Kao nrro cy noxa3ana liCIIHTHBalba (11H3HOJIOra, joH Ca•, xojH ce 
HaJIa3H y Rpm, arpa npno Hammy ynory Taxohe y axTmuncatby H peryaHcatay 
paga cpg a. Alto H3 Tena (HanpaMep Hca6e) H3gHojeHo cptle germ- 

Cn. 300. Pan panto pacrsopom 6nHaannt COHOM cacrasy Rpm (9 zp NaCI, 0,42 zp KC1, 
cPua H3BaH 	0,24 zp CaC12, 0,2 zp NaHCOp  II 2 ap rnyxo3e Ha JIHT4P Hone), mina ratcso opramma 	H30I10BaHO cpge npogyncyje ga pang a B a a op r a H H 3 M a (cams 300), 

HenpetcHgHo nperaicajyhit pacmop xojum ce Nampa. 
IIpomeHa cacraBa osor pacrsopa ogmax ce IICHOThal3a Ha npogecy: ysoherse sHanca K. 

H31131111a cna6sbetne Haft nornyH npextut crialie gentrraocnt, gox ysol)tne mum 	Hanporan, 
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H3a3RBa tberoso Harno nojagalbe. Ha cannut 301 upeTcrawaexa je xplum nyncaguja monosaHor 
c1Ma nos6e, no6HjeHa ups jenHom on omens. Jlesx neo Hprema °Amapa pasy cpsa y Jx0M 1PY 
ca COMM pacrsopom HOpMaAHOT CacTa/3a. Ysoteme KC1 (1 : 2000) y pacrsop 14383103a nornyn 
upemm. Hanporas, ynomemem pacrsopa 
CaC12  (1 : 5000) OHO nocreneHo TIOHOBO 

0 RC HEIN 	no'Hme As. nyncHpa ianoro CaC12  
eneprittumje HO y cnyqajy pacrsopa Hop-
manHor cac-rasa. 

Ha raj Hamm joH Ca" Hrpa ynory 
Henocpennor y36ynHosa cptime ACRaTHOCTH, 

Sox je ynora joHa K.  6am cynponta. Ibmamo 
3ajenmputo mutcycrso y KpESH. omoryhasa 
nonpsaumme HopMaimOr paps cpus, npit 
qemy nosehasalmem Rotutesrpamtje jeguor 
jona nejcrso xmyror MOHCC 6wnt nomyno 
mut nentuammo napamtcano. Taxan °mow 
npH clummononnum npouemma 3osy ce 
aHTaTOHH3MHMa joHa. 

TIpacycrso joHa Ca" y nisei Hamm je join y jemHoM Homey's: xao Imo omen nos:a3yje, 
axo HeMa xammjyata, xps ce He 3rprnaHa Ha sawxy. Joint xangstjymit, Hrpajy, /mesa Toms, y 

sumormasawm oprammmy spat) BaHdHy 3a1IITHTRy ynory, 
jep 6H y Hamosom orcycrsy opraHH3am yrinlY0 0.14 sane orPe- 
&num (36or xpaapema). 3amsummo je raxobe upHmerms, 
Aa je` KOMPIMIS cons' y xpsHom cepymy 6REICKa HOBRMITHR CORR 
y mopamj somt, rj. cpenmut y xojoj ce, Harnena, 3aqeo 
HCHBOT. 

4) EACHTpORH3ep 3a AO6HjaHA MeTallHOT 101.1mAyma (cn. 302) 
je y CTBapH Hell ca yarpannbom rpatnnsom odnorom xoja CC 

cnoma 30MAA rexyhom sonom. Y =km ce cromt 6e3somm eaC12, 
a into enexrpone mime 'mons oA rHoM4a H :mom 0A rpadmrra. 
Ilponec ce H3BOAR Hp! HaTIOHy OA 20-30 Boum, jam me crpyje 
3000 amnepa H Ha niTO je moryhe HIDHOj remneparypx. 3amoa-
3:byjyhH onoj nocnemsoj tulthemmu, rpacisrma o6nora Helm 

Cn. 302. CxeMa cu esrpo- 
ocraje cse speme noxpHseHa 3aMTITRIHM cnojem =ware CORN. 

Ilourro ce xturnHjyat Remo H3nHajnaUSO rrpH nosonsoj TyCTHEIR 
mmepa 3a no6Hjas.e 	crpyje Ha KaTOAA, OBa -ce y Toity enexrpomme Hommel:to Awe

xamtHjyma 	y 	121C0 ga camo then xpaj °crane 3amoqeH y pacrou. Ha raj 
Hamm Immo je ycrsapm cam meramm xamutjym (xojzt je st3o-

n0Bail OA saanyxa wmparpom xopom CORR). llpeinunhasame ce "punt o6scuto AeCTRIMARjOM 

y saxyymy HRH y armoccimpH aproHa. 

5) XHApHAH 3emHoanxammx merana cy 6ea6ojue xpHcranse marepHje. Temnepa-
rypa npn Hojoj notunbe cjensmasame sonomuca ca meranom, y Hwy Ca -- Sr — Ba Henn.° ce 
CIUDKaBa (OHa H3HOCH 300, onx. 215, ogn. 170°). 

3arpeamm Ha sa3nyxy, xunpHnn EH 2  3anane ce H caropesajy y mccHn EO R Bony. Y 
ocycmy Bawl yxa mut nolutmy ga ce pa3nang Ha MISR H BOAOHRK, rex Ha 600 — 700° . nog 
manHm HamnurnicHom sonomma CaH 2  Tom! ce Ha 816°  6e3 pa3narma. C sonom-mmptum EH, 
pearyjy 6ypno no cxemm: EH 2  2H20 = E(OH)2  ± 2H1,1um, y jousts: 2H-  (H3 mkspitna) 

2H+ (H3 sone) = 2H2 . °Ha 6H pemaisja morns ga nocnymat xao noronHa mmona 3a AO6H-

jame sosomma, jep cent CaH2  (qHjin jegan xHnorpam gaje npH6nEsmo 1 'us H2) norpe6Ha je join 
canto Bona. Ona ce peammja spurn ca roam) 3HaTaHHM ocno6abamem ronnore ga ce CaH 2, 3a-
momex y mannm muuttumama sone, cam on- ce6e =aim Ha saanyxy. Join je empritimaje 
gejcTBo pa36namerum xitcemma, pa3HHx Hemel's= H T.A. Ha xHnpEne EH2 . PenymmoHa M011 

0BHX intspHna mama) je Bernina ga oHH, HanpHmep, penyxyjy CO 2  go cno6onnor yrmemuca. 

C o63Hpom Ha csojy HenOCTOjaHOCT nog 06HMEHM ycnomma — y npHcycrsy snare, CO 2 
 H xnceomma — xHgpHgH 3enumanxammx merlins join HHcy Hamm npumeHy y minycrpHja (maga 

ce xangsjymximpHrt noHexan ynorpe6Thasa 3a no6Hjame Immix merana y cno6ortmom craibY). 
Me4yram, mimosa H3y3erHa Heim.% penymmoHa moh morn 6x ga  Halle spa° pa3Hospate npax-
npme npHmeHe. Y na6oparopHjama xanunjyAnumpun ce ycneumo npameHsyje 3a imasurnrrmano 
onpebHsame cagpmaja sone y Hemua opraHomm re1HOcTHma, xpncranommpanHma H 

6) HHTpligli 3emHoarxammtx MeTaRa cacrasa E,N2  cy 6e36ojne, TCLIIKO TO1UbHHe 

marepHje (Ca" TO= ce Ha 900°). Y mmy Ca — Sr — Ba cjemnbasame Meta= c 1130TOM ammo 

je 0118XIIDIHO : notnm,e Ha 410° , one. 380°  OAH. 260° . Om immune Bona pa3RaHCC exteprwuto 

no =emit: E2N2  6H20 = 3E(OH)2  214112. 

Cn. 301. Kpana nyncanstje H3OROBaHOr 

ma6mer cpi 
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492 	 X11 ,Qpyta apyfia aepuoduoz cuaTiema 

7) llopeg HOphiaJIHRX mums no3HaTH cy H npsenoTammt nepHHrpHAH 3e/dH0- 

mama germ cacivaa E3T44 . Ong ce gory Ao6wrg sarpeomeat oirooapajytilat LIM= E(NH3)2 
y saicyymy. C pa36.3amemm mcenmama nepintrpHAH nopen nsa monexyna amomjam nab ,  H 
moneityne cao6onHor mon. 

Y TexcHom amomjaicy mow .4(1g1-12)2  cicopo cy HepacrnopHH [MOTO 60714 . 0A npyrint 
pacrsapa ce Ba(NH3)2]. Alto ce 3arpertame "spurn y 3arsopeHom cyny oHM nocrajy R M 
3eMHOSMOLTIMIX men= caclana ENH, Hojm ce mory no6HTH (3ajemo c =Amnon EH!) TaHotie 
3arpesamem onrompajhm inrrpnna y armoccimpH HonoHinca. • 

8) Rapt RAH (Eco Ha3nrajyma H }Berman Insinornja, Koji( nociajy 3arpeaamem 
moue merana (HaH %MHOS= °Kowa) C yrmem, C Hamm ce pamancy C Hansajamem anenurem. 

OHH HpHcrammy no yamconmo necbcoPmEcaliOla mny Hpanbace 
coma, THHO Ha pemency HowEbasajy jOHH Elf Hynsojcan jOH0 
(cn. 303). Homan! Cy H cHaHHHAH seranoa 	c mewl& 
THIla aHaHOTHor Hap6muma (3a Ca "CAM TOTH CaSi H CastSi) 

ninunun 

, 	i 	,, 	,, 	,, 6 o p H n H cacrasa E132. t 	
9 Hmaupenuo cy 3aHHHIMIBH H o m n a e icc H H a m o- :- i-.-*. 

-f-  1- 	H H j a x a T H Ca, Sr H Ba CaCTaBa E(NH3)s, ICOjit 1110CTajy Rana 
1 	1 	. ce Ha me merane nejcrsyje remind RDA racomrsm amomjaHom Ba-

) 

1..iliFkil 6  

. 	 m I 	XIMHHO. 'To cy pere marepHje, meTamior Oa*, no mrneny lime- 
118jy Ha anaTO WM (5aKap H onnincyjy ce BeHEItOM enewrponposon-jr A 	 JaHHouth m 	a y. O ma'm= nonynrra na ce cmarpajy comma Koje 1 
carpe Hommexcice HarjoHe [E(N112),J++ (mil [E(NH0)2]-1-  a •ao 

Ca. 303. OrpyHrypa 	anjone — cao6onHe en eicTp oHe (s. IX § 1 non. 11). 
1(pm-ram CaC2 	 Ha sannyxy ce 0133 Homnaexcm jeninbesa Dana= cam 

on ce6e, a npH cntjamy y orcycmy Haw= npearme y onrosa- 
pajyha amHum jeninben,a Tina E(NH2)2. I' may CH— Sr — Ba 

nocrojaHocT xorannexcHmx amomjanaTa gonexne ce cmamyje, xao urro ce Ham WI npammeHHH 
noAaTaxa o remneparypama Ha KojEMa Hamm NH 3  noc-rmce 50 MAI HCHHHHOr cTy6a. Pax' yno-
pebemt H3HerH cy =Hobe op,roHapajylur 110.4a1H1 0 aMOHHjaXaTHma [E(N112)2]J2 : 

[Ca (NH06] 	[Sr (N113),] 	[Ba(N112)2] 	[Ca(N112)0J2  [Sr (N112)0J2  jBa(N113)6 1J2  
12°  4° 	—3° 	96° 	62° 	200 

jlejcrso amomjam Ha semHoanicame mellow cams& je npyHmje npH 3arpertamy Hero HaxnaanO, 
HaHme, Tana ce crsapajy HirrpHm s xmnpuna. 

10) Pa36macem pacrsom 3eMHoaJncalumx mem= y Temom amomjaxy Hmajy mirror-
3HBHO flimsy 6ojy. ,Irlejarsom yrnseHmoHoHcHna Ha orse pacrnope mory na ce Hmsqje y oramay 
6eaux npaxma, Hemcnapmcm H a p 6 o H H a H Ca, Sr It Ba camas-  E(C0)2 . Om cy, sepo- 
Banco, coax ca aujoHom C2022-, twja 6H eaarrponcHa crpywrypa 6ana cnencha: [: .0 = d- 
- C = 6:]2- . PealazHja osicx ca sa3nynnnua mcemmom Hunt sonom retie semis 6ypso, a um 
sarpeHan.y Hacryna excru03HsHo pa3naran,e. 

11) HpomeHe oco6ma oRcHna H H.EXOBHX mnpoHcana Text' Accra npammo, He camo 
33 3emHoamanne merane seta H y neaom limy Be -- Ba. Oso je ycnorubeHo nocrenewim noseha-
lbem panHjyca jonosa E 2+ y3 onpacame enewrpoHoce CTpyKType Hcrora rma (merernor raca). 

Enemewr 	  Be Mg Ca Sr Ba 
Paanjyc joHa E 2+ (A) 	 0,34 0,78 1,06 1,27 1,43 
Temneparypa Tonmema 

EO (°C) 	 2520 2800 2585 2430 1923 
TonnoTa mnpararrHje 

EO (wca.4/.4ton) 	 3,4 9.7 15,9 19,5 24,5 
Pacrsopmmocr E(OH)2 

 Ha 20°  (Aeo.V.a) 	 8.10-2  5.10-4  1,8.10-2  6,710-2  240-2  

Y TOM Hamm HH3y (Be — Ba) 6p3o ce nojagasa 6a3HE Hapairrep mnpoHcHaa. Taw) cy 3a R P y-r y HoHcraHry mcomjamje Mg(OH) 2, Ca(OH)2 H Ba(OH)3  no6Hsem 6pojem 0,003 , 0,03 
H 0,23. 

12) H3 pacrHopa ce o6HArso mnsajajy mnpowanut E(OH) 3  y o6snncy Ba(OH)2  • 8H20, 
Sr(OH)2  • 81120 H Ca(OH)2  • H20. Jim ce pacrHapame caawx xlinpolccHna [a TaX0be MOHO-
xagpaTa Ca(OH)2] nemasa c mnsajamem Tommie, npu pacisapalby owramnpara ancop6yje 
ce TOHROTH (acciAlrp -awn): 

Ca(OH)2 	Sr(OH)2 	Ba(OH)3  - Sr(OH),. 8H30 Ba(OH)2  • 8140 
-I- 2,8 	-I- 11,6 	+ 12,3 	—14,6, 	—15,2 
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Y Bean c Tam (carnacno mummy nomeptuba pasnoreme) pacrsopnxsocr Ca(OH) 2, , c jenne 
crpane,.n oxraxanpara xnnpoxcnna Sr H Ba c App ie, npit IIp0AICHIT remneparype, merbajy Cc 
ynpaso y cynpornom npasny (zp • Ha  =Tap H20): 

. 0°  20°  50°  100°  

Ca(OH)2  	 0,173 0,166 0,13 0,08 

Sr (OH)2 	 0,4 0,8 2,5 21,8 
Ba(OH)2  	 1,7 4,3 13,1 101,,(80°) 

C o63upom Ha =Arno nosehalbe pacrsopmnsocrx npn 3arpesamy, xxnpoxpunT Sr H Ba itaxo 

ce mory npeKpHCraJIHcaTn. Jamma se3e sone y ITHCTalIOXKIIpaTIIMa, HCTO °Halt° KW H KOA Ca- 

je: 83% Ca(OH) 2, 5% NaOH, 12% H20. 	 . 	J00 

14) Crsapame nepoxcnna Ca n Sr *mummer Ba02, na oxcnna„ vil 
xne maim =we x ca maamm lonsajamem Tonnore (9, Off. 25 tocal 
no rpammonexyny sliceolnca). Y nem c rnm rd nocrojanocr ibnxosa 	/Go 

KV an MO VII •  
rerineparypa 

mnjiim ce anannposamem (Ha 100130°)„mory IO6MTH II cno6orum nepo- 	CJI. 304. Kpase 
KCHAH. nOpe)T xpscranomupara, ca Ba0 2  now= je .x msper npon3son amuutposama E(OH) 2 . 
annuirje sonotunaiepoxcnna cacrana Ba02  • H20. Haim je y onnocy 
Ha mnore rarrepsje jaxo oxenitannono cpencrso, 6apnjyainePolcoln 
(=rum sononxxnepoiccnnY) Pearyje C. Timm npyrnm marepnjama xao penpagnono cpencn3o. 
Ynpaso Taxan xapturrep nmajy rberose peanunje ca COMM mama( retnxnx merana. HanpH- 

Mep, ca mepiciipmcnopanom peargunja reme . rrpema 
jennammin: HgC12  + Ba02  = Hg + BaC12.± 02 . 

101 	 15) 3arpesrubem 6enax nepoxcnna E02, non 
► 

 

iD° 	
i c :• 

	

i - 	
BHCOKHAI OPIITHCKOM xxceolunca, mory . na ee no6RiY 
xc y r a nepowanna jennn,ema Ca, Sr x Ba, xoja no 
cacrasy onronapajy cbopmynama rims BO,. OHa Aemi- 

	

NO; 	huilmo nocrajy, Taxote, npH 3arpestuby xmnpara 

rbex,a y may Ca — Sr — Ba 6p3o ce cmobyje: nom 

50-60° . Bona nejorsyje na xcyre neposcHne E04 
pa3namcyha an na E0 2  if monexyJfox uHceoxax. 

16)Pacrsopmnsocr Hajnaxamjax COJITI (a Tasorm 
C,o47- 	xxnposcnna) Ca, Sr H Ba non o6smnnM ycnosfma no- 

anjone y may Ca — Sr — Ba OHa paannturro melba.  

• Ona 1111MeHHIla je saxma 3a anankrrnmxy xemnjy, jep 

xarjona jennor on Apyror. Hanpilmep, ourrpa paamuca 
y paCTBOWLHBOCTH x p o M a T a nppsa morylinocr 
na ce 011130jH Ba 0,3 Sr H Ca. He3HaTHa PaCTB0p3IsH-

Bocr icanunjym OKCaJIaTa' yncrrpe6masa ce 3a 
AOICa3HBaibe,  rparosa osor enemeura (nanpnaseP y 
o6limnoj Bonn 3a mike). 

17) Tposaibe jenkuberbluda 6apnjyma  npaheuo 

MHX. xnnpoxcxna, um:wham ce npx npenasy on Ca Ica Ba. Ono ce snnn 
B3 - xpitanx aincmnponsuba xnnpoxcana E(OH) 2, II3HeTHX na ca. 304. 

13) Am rip! „raumby" xpema, Bony 3aMemlMO pac-rsopom . 
 NaOH, mina hemorIA .3—HTH 7313. C 0 A H H .K p e m. 

ripaximmmo • osaj ce .Ao6Hja Ha Taj HatIIIH, IIITO ce pacrsopy 
nary cone ;tons& camnesen CaO, na ce nocue 6pRolubnsor menran.a, 
no6njena maca ncnapasa no cysa y rsoanamm cynonnma. Comm }Tem 
je nwrsmna cmenni Ca(OH) 2  H NaOH n mnoro ce ynorpe6shasa y ka6o-
paropnjama 3a ancopounjy yrmennnoxcnna. lberos npn6nmacan cams 

je macro MIMS. Kao °rum merona 33 no6njsube nepoxcxga E0 2  yno- 
rpe6nrasa ce peaxunja sononnsnepoxcnna ca onrosapajytaud annP0- 
xennom. 11purom nocrajy xpncranoximparn nepoxcnna cacrana E0 2 •8H20 

lo-  ' 	 CynporHo .nepoxcnxima E02, nocrojanocr cram jenx- 
• 	oil' nepoxcxga ca 30%-TITAN pacrsopom H 202 . o6murnx 

/0-7- 	
Ha 130°  aHX11)430138101 Ca04  n3rrimcasa 3arpesarbe Ho 
270°  6e3 Aorne ce•Ba04  pa3naxce sell na pa3narsuba, 

lo-` 	 coy 	Ka3a1III je Ha C.JI. 305, 1.13 xoje ce mom na ce 3a nojernme 

csoror 
cy Ha rboj 3acnosane lime merone 3a onsajaffie OBHX 

Ca" 	ar 11. 	Ba t•  

Cs. 305. Pacrsopmxsocr coma Ca, 
Sr H Ba (m0A/a H20). 

je nonpahelbeM, nPOJIHBOM a yarpaniamm xpsapetbem H T.H. 031)TM now 113HOCH 0K0 0,8 ap 
6apnjymosnx cons. Kao cpencrrao mite nomohn ?dome na nocnymn ynotnewe pa36namenor 
pa &sopa MgSO4 . 
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494 	 XII ,r(pyza *Oa tiepuodum cuarzezzo 

18) Tama TOINIAl228 H Haarla/2,8 dwiyoplina Ca, Sr ti Ba cy aeoma micoxe (T.T. CaF2  — 1400° , SrF2  — 1190°, BaF2  — 1280° ; T. 22.1b. CaF2  -- 2500°  SrF2  — 2460°, BaF — 2260°). 
UpH no6xjasy nyrem nwory6e Hamm milt ce (Hapoqrro CaF2; 2 x3naajajy y 06wwxy set= Bony-
MHII03HHX, coy-Amin Tanora, 10Z4H 118110 rpane XONOHNHe pansope. 

On dmyopuna 11138KTHMHN 3118110 xma canto npuponaa CaF2, KOjH ce =pox° ynorpe-
6masa y xepaduemoj Rummage, coma H80 cxpomma 38 nobajathe HF N T.A. MeTOBIl CHM-cxa 11p0H3BON114 Ilpesamuzasit 100 =b. Q. 

Pennwalt° He =Tom, azim WHOM o6nacr rrpitmate tboyopirra je a3pana pa3xmx 
011THRHHX npx6opa. Hormuz sa osy capxy nocra annum 11PosPatnat vacuum, =nom YHYTpamtbax HCAOCTSIT8101 cpehy ce Bemis perm. EMT° 1121318311111Te rantor „OII•HMKOT" 4uiyopwra H8N8311 ce y Tainuatcraay (CCCP). Texan= nojemmas xpecrana us odor Hans-
saurra natexan aocraate 20 kg. • 

cDoyopwr ce impotarro rine' y oral= 36or a3oje 113y3eTHC nponantiorrx 3a yorpa-
rhy6imacre H mstpanpseae 3paxe. Kao 1/110 ce sane 113 ca, 306 H 307, clmyorarr y °sold norneny 
Amoco npesaammaii H 06HMHO H xBapiuio CNIKJ10. 

CJI. 306. HponycumHaocr yorpamy6x- 
llama 3pardorsa 

Cn. 307. Hponycummocr majapa- 
'Vanua 3paxosa 

20) /Looms, 6pomani w jomara 3eMHoaJncaJm means wetsajajy ce 123 pacrsopa o6aq HO ca mecr (Ca, Sr) sox ca nria (Ba) monexyna H 2O. Maori' ce H,HX paaintubyjy xa aa3nyxy 
H now ce pacraapajy y ammxony. 06e nocnembe oco6ma nojattasajy ce y may Ba — Sr — Ca 

Cl — Br — J. Temneparype TOMbabli atamnpoaamis court cy nocra sacoxe: CaCl 2  — 772° , CaBr2  — 760°, Caj2  — 575°, SrC12  — 868°, SrBr1  — 643°, SrJ2  — 507° , BaCl2  — 958° , BaBr2 — 847° . H dmaose Tanta marimba nom 6may jams npyroj. Ao6ajame amamposama cone mome ce H3HeCTH HyTeat 11 a r a H 0 r 381peBaliba xpacranoxanpwra no NOBOJbH0 mtcoxe rem-neparype (y coymajy CaC1 2 - no x3H9J; 260°). ripe 6p3oM 3arpeaway xacraje ;teammate MANS- 
jam cno6onue xanoreaosonomme manatee. Kammjymsoopiet rpanx naxo npeatheite 
pansope• 

Ammesposaas CaCl2  36or csoje xxrpocaormocrx yncrrpe6masa ce gen° xaocpencrao sa cymese, a>eroa xpacranonmpar — nasalise ca carom xao cpencrao 38 xnahnbe, lberoa pacrsop — xao cpencrao 38 nonmettbe npanumtma Times. Osa nocoemba ynorpe6a Acaoaalta 
je oiler as nwpocxonaocra. CaCl2, 3axaarbyjylia qemy 110.1aBeH nyr ocraje Apia spemeaa nna-
waif. Bapajydanoplin ce ynorpe6masa y 6op6a nporm3 =crown y namonpaspena H xao 
mama peawras (ua jai SO4 ") y xedmcmed na6oparopxjama. 

21) Pacrsopa CaC12  Haman ce ynorpe6maBajy xao Texmocra xoje coyme 38 palatomepao onpmaslube 13HCOKHX H HHCHHIC Temneparypa. Tama marimba It mpmx,ema Taxma pacraopa 
y 3aaacaocrs on wincoae Roanorrpaltwje ;mere cy °Age: 
zp CaCla  y 100 * Bone .... 25,0 41,5 69,0 101 137,5 178 222 268 292 
Temneparypa Kraymandi ( °C)... 105 110 120 130 140 150 _160 170 175 

•zp CaCl2  y 100 * pacraopa .... 5 10 15 20 •25 30 32,5 
Temneparypa mpwasema (°C) .... —2,4 —5,9 —11,0 —16,6 —29,9 —48,0 —51,0 

22) OCHM Hopmantras sanoremela nomerm cy H Heim xanoremem _j enaoaane H-T 11 H X xarjoaa OBHX enemewara, o,rt Koji.= cy Ileum home oz npyrxx nportom CaC1, CaJ, 
CaF H BaC1. lipsa TpH jaunt:masa no6xjajy ce 3arpesamem ea BM:0MM remneRarypadta onroaa-
pajyhas Hopmanims sanorearaga C meraomed xamtajymom, no =emit, aancemep: CaCl 2  + Ca= =--'2CaCl. llpH .11812HOM xnaheasy CHH ce 01211 o6parao pacnanajy Ha HOpM8111112 XaMOIVH1112 H 
memo. Mehyritm, !Too 6p3sm snahelsem caojxx pacromma ona ce mory no6itra y &limy neno 
pammjama xpecrana, Rohro6ojemi KapawrepacTatmom 643jom wanton:4 ,5;1132mm 3a CaC1 (11Pegeo nonojanocrw > 800°), mpRom CaJ (> 780°) a Hapalmacromyrom aa CaF (> 1400°). 
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XanoremiAm jegHosaneinnor xSJIIisjyma, je} nom Belt pacxnaljem, mory ce mysarit Accra 
gyro. Ann je s6or swum ititrpoczonHocrH as= jegmbeiba Heonsogno norpe6Ho ;Alt ce =curare 
og snare Hs BWAYKa, jep nx sows °Amax eHeprwaio pane = no mews, HatipHstep: 2CaC1 

2H20 CaC12  Ca(OH)2  + H2. 
XnopHg jegitosanewHor 6apHjyma nocraje Ha Hero= npn eneicrpoint= pacronmeHor 

Baas . Ycneg rots Ao6mjathe meramor 6apHjyma eneicrpointsom 3HaTHO je Twee Hero go6Hjanse 
Sr it Ca, H.saro je nogecintje Ho6writ ra nyremAran& BaO (y BaKYYmY) nomolty menumor 
an ysunatjyma Ha 1200°  no ceases: 3Ba0 + 2 Al -I- 19 lawn = ALIOi 3Ba. PaaTIHMHTO OM 

Hantetjyma H crpotansjysta, KOjH o6pasyjy rycro HaKOBalbe Howe KeHTPHCaHHM cTpaHaMa, 
6apnjyM xpitcraninne no rimy CsC1. 

23) HilTrIaTH icanugjyma H crpointHjysta xpitcrainuny o6HeHo ca 4H 20. 3arpesa-

lbeM AO 100°  JlaKo ce gexiniparinny. ,11,amitst sarpesaibem =yam npenase y ogrosapajyhe 
rpm, a TeK npn jaws 'Rape'by AO.Ka3H KO paartartuba Ha BO i oxcHge a30Ta. Hornyaz pacnag 
61(Ba TeK Ha AOCTa BHCOKKM resinePaTYPasta. 

24) IlEporexiattuce cmenze, xoje npn caropcsaiby Aajy pasnitterrom 6ojoM jaxo o6ojeHe 
Imamate, liana= untpoxy npHstesy y sarpomery i y curaanitsamjx. Kao npxMep gajemo cacras 
npBene H sense 6eHrancee save (y reHemoutst genositma): 

Upsena 	 4 A. KC10 3  + 11 A. S + 2 A. Yriba + 33 A. Sr(1402)2 
3eneHa 	  9 A. KC102  + 10 A.  S 31 A. Ba(N0s)s• 

Ksanirrer go6HseHe mem jaw, sasHcH on crenena cynohe mum= marepHjana H 6pioxnateo 
nocni ca xojom je wsputeHo stneseeke H monsube. 

25) ,10(o6po pacrsopaH 6apHjym nepenopar y aHxegpoisaHom cralby eHepritetto 
ISPHBRAMH weary H MO)Ke Ka ce KOPHCTH Ka0 cpegcrso sa cyuleibe. Ho csojoj BPCMHOCTH y ODOM 

=telly Ba(C104)2  npH6innicasa ce ainempoilY (§ 1 Aon. 23). 
26) Pacrsopeasocr C y n tp a T a sesutoaneaninix merana Ha ofttuntst remneparypama 

HSHOCH np56inteato (mono= no nurpy): CaSO4  — 8 • 10-3, SrSO4  — 	BaSO4  — 140-3 

 RaSO4  — 7 10-6 . Pacrsopeasocr y jaKoj cystriopHoj KHCeMHHH sHarao je Beim, mro je npo. 
yspoxosano genHstionnim crsapaibem KOMKKelKS. 0.KrOBaPabta icomunexclut jeginbea.a TIBIA 

ESO4  H2SO4  go6HjeHa cy H y cno6ogHom eraiby. Asojue CO= ogrosapajyite xosinnexcHe icit-
cenHHe H2 [E(S01)2]  ca cynclianusa Na, K, NH4  Homan cy camo icon Ca H Sr. Pe.turrHsHo swum 
PaCTBOPMHBOCT (NH4)2 [Ca(SO4)2] HocopHmItyje ce KaTKKK y aHwerriitucoj xessitjit ga 6H ce Ca 

OKB0j110 on Sr, wja je aHanorHa co 3HaTHO Makbe nocrojaHa H mano paersopibma y =gm. 
27) TexHwnco neeeibe rinica, pass go6Hjieba HesHsHor mareplajana, He Chte ce spun= 

H3HaK 180° . ,L(o6Hjem 'Towson Halla3H ce y rproranut no HsteHom n e n e H o r a riinca 
ana6acrep a. Hetet:be H3HaK 350° Aaje pacrsopm o6mnc 6essognor CaSO4, a as-

Hag 500°  — HepacrsopaH, Hoe' ce He mot= memo *manna c Hogom, H npema Tome, He stoirce 
ce HcxopHerprrH xao seams= marepHjan („mprsoneeem rinic"). 

Ba3ae con% cacrasa xCaSO4  • yCaO (x HgpaynHeH H rune), xoje nocrajy upi 
join jamem netimby, (900--1200°), sametnaHe c =nom nonoso Aajy macy icoja ce crap/puma. Ow 
crspgibasatbe wassail° je cjegmbaslussem c sogom HCKPHCTaKHCaBaffieM marepHjana npa Remy 
ce ersopeeit 'Titers= rem ncnperceeky H cpacry jegint c ppyrsusa, Iwo npoyspoicyje Bentley 
mesatinexy esperohy erspAHyre•mace. 0Ha je y micro speme spno nocrojaHa npesta gejcrsy BOAC, 
npomeHama remneparype H T.A. Ximpay.mtnet mac ce npiuseibyje y rpOesHHapersy sa wpagy 
nogosa, creneeena, nognposopinuca H a H Kao BeSHBHM marepHjan. MarepHjan no MOM 

oco6HHama enneaH xitgpaynittncom rHncy, T3B. aRKHAPHTEIH Heston, monce ce go6Hrit, raxotie." 
aico ce castneseHom ripxpogHom aHxHapiny gogsjy mane xonlietwe CaO. Cam xitgpsyniiemi 
rHric 6Ho je Homer join 2000 row. ripe Hat= epe ErHnhainusa, icojit cy ra ynorpe6ibasatut sa 
itsso4eise pasintx HoHerpysftitja. 

28) °CHM .0,pyrux o6naern npHmeHa, npmpogint rHnc (join 6oem — mapper) moece na 
nocnyeat xao cHpoHHHa 3a KOM6HHOBaHO go6ajaibe cymnopHe KHCeMMHe B Hemorra. Y ry CBpXY 
cwnio camneseita cmeuut CaSO4, Hems, yribeHa H mince (a raxolje B man= HOSHMKHa oxcHga 
!swabs, Koji! y nponecy Hrpa ynory icarannsaropa), Helm ce y porannoHoj nemeirrHoj nehit. 
CymnopenoxcHg xojH ce crimps iipii =Emmy, ognam Ha upepagy y cyMnopHy 'weenie:1y, a 
gaper ocrarax gaje 'lemma go6por xsainrrent. 

29) TepmHeico pacnagasbe, aHanorw paenagaiby CaSO 4, icapalcrepisenteHo je H 3a cyn-
tare Sr H Ba, aim Haeraje TeK Ha 3HaTHO BHIHHM resuieparypama, =potter° y cnyeajy BaSO4  

(T. T. 1580°). Bapajymcynctiar go6Hseit ranoweisem 113 pacrnopa Hamm nnipoity nprimenY Y 
HagyerpHei suutepanintx 6oja, -a raxo4e 3a Hspagy "mime Hpera icaproHa H xapTnje (Hanpitmep, 
cl)ororpacbace). Howe) je y sogit H pas6naxce=m sninepaninun xnceineilima HepacrsopaH, BaSO 4 

 Hilje °vomit. Ilona° ys To join i jaxo ancop6yje PeBAreHme span }hero= BoAeHa cycncesHja 
Aaje ce 6onecHicxy ga je nuje npH pengreinscalby 'Keny=a H lipeEta. 

30)-C y n 44) H g H Ca, Sr it Ba cy espere Gene starepuje. Team on gpyrint pacrsapa ce 
CaS, RxjH, Hs o6tatmoj remneparypn saciateH pacrsop, tagpeat caw 0,2 eit cone y intrpy. ly -pa-
crsopy cy Heyrpanett cynclensi seisHotunaenix men= npaicTwmo ncrrnyHo magpomHosainH 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



496 	 XL/ Apyra *Act tiepuoduoz CUCtlieNa 

no cxemi: 2ES + 2H20 E(SH)2  -F E(OH)2 . Mx° pacrnommm 	pocya4Trin H- Rojrd ce crsapajy npummom ximpOnrise, mory ce no6HTH H y cno6osHom crakby. On xpricrano- 
rump= osnx jenmberba Hassojerm cy BaS • 6H 20 H Ca(SH)4  • 6H20. Kammjymminpocyn- 
cims ynorpe6.ibana, ce y megmmun 3a nprispemeHO orcrparbrmarbe Anima (upammom oneparmja). 
Y Ty cspxy onronapajytin neo rena noxpnje ce 3a 5 no 10 manyra nacrom on Ca(SH)2  H rum IrepHHa. 

31) Crsaparbe cynclurna ES je o6ircmo npsa ilmaa npH Texmmicoj npepasit npHponmuc 
cymj)ara Ca, Sr H Ba y npyra HALX0Ba jenamensa. Pearamja re=re Ha oxo 800°  no jenuammm, na- npHmep: CaSO4  3C + 79 ICK4.4 = CaS CO4  2CO. ripe= 3arpesamy y crrcycray sa3- 
nyxa osH cyncintrol cy spar) nocrojamr. Aejerso cymnopignoxenna Ha CaS Ha MICOICHM MUM- parypama mono ce HCICOpliCrfiTH 3a no6Hjmbe enemeHrapHor cymnopa. Miran 1000 °  pearnmja retie no cxemH: 2CaS SO 2  -I- 38 1mA = 2CaO 3S. Bapajymcynclmn Halla3H nimmerty y murycrpHjH mntreparamx. 6oja. 

32) Ha cyncluurnma 3CAIHOMICaJIHHX meTana mom ce keno nocmarparx nojasa *4:tope- ctieuguje. Osa ce cacrojit y Tome nrro Hem marepuje, noarro cy nperxonuo 6stne HanomeHe cHer-
nOCTH, uporrymyjy 3aTrim H3BeCHO speme na ocsernmajy y mpaxy„CylUMIla nojtse cam* ce y excurausja enexrporra cboccimpearesrae marepaje no nejersom csernocrs, a amnin y 
XOBOM IIOHOBHOM spahamy Ha HHHCH eneprermai H0130, 21170 ce cnposonn C Hansitjarben CBCTRO-CTH. cDoccimpecgarrne marepHje noHaurajy ce Ha Taj Hamm xao aRymynaropn CHCIWOCHe eneprilje.. 

Cnoco6Hocr na nponyacyjy JSa come, nocnenpeTionnor ocsermasarba, Huajy He camo 
cY.TicinIAH Ca, Sr H Ba aeh H lisperxr pacrsopH Heim Tenn= merana y cymbRAIIMII 3emHoamcan-
mix merana. Yxommo ce same Tor cyncluina HaJla3H y =mperom pacrsopy yroiimco je jaw 4xxxlm-
pecgemmja. Hnax, pacreopmnsocr cynclunra Tenacor merana y Hcronmenom .cynturs3r sebum-
armannor merana je BeoMa mum, H crora meros cammtako6iinza HHje Helm on 1 : 10.000. Baja 
3palierba /rare toccImpeareHTHe maTepHje 3asHcH yrnasHom on nprrpone cyndsma Tenumr 
merana. 

Hparalsum cboaDopearearmt npenapaTH (Jpyx=mje — „c1ToccpopH" Hnu „cesrnelie mace") 
H3pa1yjy ce cranamem cmeme nojegmmx.cacrojaica, no morytircsy xemncRux micrux. OcHM 
marepirja, xoje cy Heomcorme 3a crsaparbe cynclnina Tennutx H 3emHoanrcanmm meTana, nona3- nom marepHjany nonaje ce o6Hwro H maTepHje xoje cnyme HOUUMHBO 3a cHruxasarbe remnepa- TYpe ronmerba cmeme („Tormren."). Han/Tromp, .Ina 6H ce no6sna cserno3enexa rbocci)OpecneH- iraja, nomemajy ce 40 zp SrC04, 6 zp S, 1'zpLi2C04, 1 ap As2S2  x 2 AU pacrsopa T1NO3  (1 : 200) H Ao6Hjelia cinema 3arpesa 3/4  =Rica Ha 1200° . Y oHoj pegenrypH L1 2C04  H As2S3  Hrpajy ynory TOITHTelba. 

1Io6pH clooccpopecgennm npenapaTH cserne nocra jaxo, a Tpajame E.xxosa csermea.a mepH ce tracosnma. Ha °some je sacHosana zapana cayman:um 6oja 3a 6ojanticar‘e pa3mrx Hoh-mix cHrHana, MOCTOBHHX orpana, )menesaannanc 6paHa 33) - Hopen Hopmammx cyndurna no3Harn cy H n o JI Hcya ci)anyd Ca, Sr n Ba ca-crasa ESx  RojH Hana3e npnmeay Rao jaxo cperrcrso 3a orcrpamnsarbe nnaxa ca xp3Ha. Y Rimy 
Ca — Sr — Ba nocrojanocr °mix nomrcynclmna jam) ce hooehaoa. Tax° y 6e3sormom cramy 
(TajymnbnHcynolmin yonurre He nocrojx, non ce ca 6apHjymom mome no6wni He camo BaS 2  .T. 925°), seh x BaS3  (T.T. 554°). 

34) MneHerra npHporma 'Tem vecro yna3H y cacras purr= rarrosa. Hanpnmep, n p o-3opcxn x H T ce cnparuba naschnroux memarbem 4 nem 'Terre ca jenimm senom cpupirajca 
(TCHCHHCHH Ae3xom4). 3a Haparry nacre 3a 3y6e ynorpe6masa ce souramm Hanpaamerta 
(„Tano)iura") xperra. Y osom cnytrajy HHje iroasomeHa ynorpe6a npHporme xpene, nourro orra 
canpncH Tspne xtenose raymrypa (cn. 104), xoje mory na 3anapajy rneD H Tam notteAy no 6p3or ynponamhema 3y6a. 

35) 3asHcHocr nonomaja pasHoTeme repmsuce rulcormjagnje CaCO 3  on Temneparype BHAH ce 113 cnenehmc nonaraRa: 

Temneparypa ( °C) 	550 600 650 700 750 800 850 897 Hprirricax CO2  (NAO.._ 0,4 	1,8 6,9 22,2 63 	167 372 760 
Hourro re/mm=1Ra Ancouvrjaunja BaC04  Hne Amoro Teme Hero y cnyvajy xammjymxap6o-Ham, no6Hjame BaO H3 npnposuor 6apHjymxap6oHara ofkrmo ce spurn 3arpesarbem OBora ca 

yrzem. Peammja retie npema jerrHamum: BaC0 4  C + 104 ;man = 2C0 BaO. 36) Terro copal:mom 113 gnmocamneneHor nerameHor xpena H sone (3-5 monexyna H2O Ha moneRyn CaO) 6p3o orsome Ha paliyH RpHcrammagnje crsopexor Rammjymximpoxcusa. 
Camillo semmarbe Rpena y nporrecy ramen,a Ropncrn ce npH Hasoberby -Herm rpabesHHcmix pagosa. 

37) IlpH npoH3sombH yeaseftiaa, cinema orrHocamneseHor RpegibaRa H ramie 6oraTe Si02  y osrosapajyhoj pa3mepH 3arpesa ce rro no=terka cHHTeposarba (1400-1600 °) y cnewijan-HHM 	nehmma (ca. 308). To je Marro Hamm, 03,Hyrpa o6nomeHa Harpo- 
cranHHm onexama =mamma Hes npeRmuca 2-3 Ai, a gysume Hexammo .secentaa merapa. 	- norm Ha sandunma H moropom ce nonaxo oxpehe. Y Leo roprm neo Henpeionnio cc YHOCH HO- 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



111111-rmi, 	\ 

Poratimoria neh 

§ 3. 3ehtnocuutaintu iseirsanu 
	

497 

na3Ha cmema, Koja ce npH csom nocrenotom xpeTaray Hamm cse swine H mune aarpesa Ha pi-
mp' TOILHOTe caropejiux raCOBa y MISR (HRH npaxa xameHor yrJba). 14cnemom uponsson (ge-
meHTHH xamucep) nocne x.34eiba noHoso ce 6pmiu1 imo camerae. Mecro seinTanxe cmeme xpem-
'boo H rnHHe, mecro ce ynoTpe6raasa npmpomm =wag norormor cacrasa. 

Cs. 308. CxeMa cl:m6pincamje 'lemons. 

38) Camas 'lemons naje ce o6wmo y o6nimy TOKHHCHHX npogeHara mama Koji' yna3e 
y meros camas (yrnasHom CaO, Si0 2, Al203  H Fe203). lipsH on BADE Hrpa y 'lemony ynory 
6a3Hor, ocTanm—KHcenor amampona. Tommom omoc Ca0/(Si02 -1-Al203 -1-Fe203) 3ose ce x H-
A p a y n H m H H M o g y n gemona H no6pa je Kapairrepi'muca 33 raerose TexHmixe oco6ime. 
Bpojna BeHNLIHH3 minpaymoncor mogyna pa3HHX spas 061411HOr (T3B. n 0 p T A a H ,14 c K 0 r) 
gamma samma oxo 2. THHHIMH, lipH6mI1Mim peaynTaTH 'maim 'lemons H3HeTH cy y 'naming 
(Tesc. npogenTH): 

Ty6Hrax npH scapoby .... 2 Si02 	  22 
HepacrsopHo y KOH1. HC1 Al203 	  6 

OCTaTaK 	  0,5 Fe203 	  3 
CaO . 	  63 Na20 + K20 	  0,5 
MgO 	  1,5 SO3 	  1,5 

Beomarae nopTnaHn gemeura ycnosmeHo je yrnasHom peammjama no cxemama: 

Ca3S105 5H20 = Ca2Si.04  4H20 Ca(OH)2  

Ca2SiO4  + 41130 = Ca2SiO4  4H20 	Ca3(A103)2  61130 = Ca3 (A103)2  • 61130 

Timm npso6HTHor semmaraa Tpsgoha gemewra ce Toxom "Bpemeaa name nocreneHo nosehasa. 
OCHOBHH y3pox osome je, H3rnena, npommerae npogeca minpaTagnje y ny6Hxy gemeHTHmc spas. 

39) OcHm nopTnaHcrocor, mmHg npHmeHy Hma H „r n H H a c T H" (6oxcHTHH gemeirr),npH-  
6ntiHcHor cacrasa 40% CaO, 40% Al 203, 10-15% Fe203  H 5-10% Si02 . rnasHa xemHoca jom-
meraa, Koja cammaasajy osaj geMeHT, cy pa3nHono•anymmani xangHjyma, yrnasHom Ca(A10 2)3 . 
Hpolec iberosor se3m3araa npoy3poicosaH je nperescHo minpaxaojoM meTaanymmais ca Hcrospe- 
meHHm Hmsajosem anyhunojyMxHnpoxcHna, no cxemn: 2Ca(A10 2)2  101130 = Ca2A1,05 

 7H20 2A1(OH)3 . Tolman' gemewr crspgraasa ce sHanio 6psce on nopTnannocor H °mop- 
HHjH je npema nejarsy mopcxe sone. 

40) 3:ta 6H ce ynoTpe6Ho Mao seanum rpOesimout maTepHjan, gemeHT ce O6HtlHO mema 
c necxoM (Hexommo nervosa Ha jegaH neo 'lemons). tiecro ce cmeum nonaje H xpen. OcHM mum 
nogaTaxa RojH cnysce yrnasHom aa nojecininbasarae maTepHjana, Kamm ce ynoTpe6raasajy H 

710.431111  cnewjanHe HameHe. Taxo ce yHomeraem y gemeHT T3s. xxnpayaHmHxx non a-
T a K a (neocosgrar maTepHjana H ca.) Hoc-mice nosehame nocrojaHocrn npema mopocoj sone; 
nonasamem Cac1 2  y6p3asa ce se3Hsame H crpsnraamme gemorra (Ha panyit crsapags xamm-
jymoxcmcnopigo) H T.n. ,ga 6H ce gemorme nospunme ymmume HenponycrnmEom 3a Bony, 
npeMa3yjy ce pacrsopom Mg[SiF 6] got Zn[SiF 6]; gejcrBom osxx maTepHja Ha CaO crsapa ue 
murrHjacTH CaF, H cHniumjymosa miconma, Rom nonryHo 3anymasajy Hope crspgarre mace. 

41) OcHm ynoTpe6e 33 onajarae xameHa H onexe, 'lemon ce came romme cse mime yno-
Tpe6raasa 3a H3pasy camocramlor rpOesmicxor maTepHjana — 6eti4oua. To je cmema gemeinuor 
Tecra c necoom H Hcrygainsx xameHom npHpogHor Him seurramcor noporna (mrayHax, 'Tynan 

32 Omura XeMIlia 
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necam3 -momantOm Hpena, H T.c.n.). Ao6po H3manaHa-6eToxaca me= imje ce y maple me ce 
cr3pzubasa. Bpno qecTo y yfirrpannbocT OBHX Kanyna cram ce npeTxonii6 Baum 	ram0a, 
c HOjkiai 6eTon mma mope writ KOC(I)IIIIHiCHT Tonnomor umpeiba x Ro6po ce cnaja. °Bans 6e. 
ToH 3ose ce a p 	pall 6 e T o H. Kamm° je semma noTpe6a y gemenTy 3a nomeHyTe capxe, 
mome ce cynnin.seh H no mate,. InTO je, HanpHatep, In H3pany Rana= Macyna—Bonra 6H.no 
yTpoureHo 2,5, MILTIHOMI xy6HHx meTapa 6eroHa. 

42) Hpecosamem non npHTHcmom- gemenmor Tecra ca a36ecToM (oxo 20%), mace na ce 
.406mje y o6mmy TOBBH3 IM01111 Ao6ap nenrraqxn maTepHjan 33 HOHIMIBalbe •KposoBa, TaK03BaBH 
eTepHHT,. Tepo(pm3epHT H T. . P3331101HTO OA rimmha erepEnT H )43. nome .riponone Tommy 
He 3axTesajy 6ojeme. HenocraTax je penaTmma xpTocT. • 

- 	43) Kato npHspeatam Taco H cranna"filsiaoha woe mepH ce o6romo -mamma Tspnohe, 
npeMa cmanm 3a lmjy je ituannury y3cra monwmrsa jamor Temamacor Rena CaO y 100 xxmana 
AenoBa sone. Konmmne )1pyrint nnonanarnmx Merana npepanyHanajy ce flimflam Ha ausma- • 
=lime xonumme CaO, nom ce jenHosanamm - merann (1'a, K) yonnrre. He yanaajy y o63Hp. 
36Hp crenemi npispemeHe H c-raime. mpnohe oppelyje, genoxyn x y - Tspsohy sone._ Ho 
osoj oco6inm sone cy oxapaxTepHothe -  czenehana immumma: seoma mom (0-4), mexa (4-8), 
.cpenme Tspna (8-12), Accra TBpJa (12-18), Tspna (18-30), HeoMa Tnpna (> 30 0  genoxyrme 
Tsprohe). Txpnoha nojemmmt npHpornmszona napnpa y .spno nnipoxxa rpanatusata, on Ames 
crenexa no nexonnaco neceTHHa crenam, a EWA( 41130PCHH2i Bona Tripnoha clean 338HCH On l'O-
AHMkber Ao6a, na =fax H on Hamemefia.- „Hajmaana" npaPArtfm Hona je -  atraoattepaca- (man-
mum, cHer) Ho* cxopo x He canpmat pacrsopeHe COBH. -- 

44) .11.a 6H ce Bona noTnyHo °mammas, Ha Metro cone memo ce ynoTpeOmasa NaRCIal 
moni Tanomm nsomanarnte merane y 063Iamy Talmo pacrnopmix clmajmns. Y au onna enyvaje-
Hama je Heoma pamonanHo Na ce 3a omemnarti8,e none ynorpe6x HaTimijyaniaccamerad3o4sT 
(IX § 5 non. 30). Om Co .mome ca ycnexom Na ce npHmeHH, Tacohe,. 3a aarname seh crsopeHor 
cnoja xamemm. 

„45) Bpno je HHTepecarrax .  Hamm ommanasama sone nomohy T3B. .nepmyT HT a: 
IlepmYrinn cy BeInTwOul 311.YMOCK3HHaTH 3ecourmor Tuna (X § 4 non. 25), Koji( ce H3sone os 
mm6a3He mmemme 36HpHor cacrasa Al 203  • 2S102 - • 3H20. Hpammtmo HajnamamjH HaTpHjyra-
nepatyrim mome ce NO6HTH cranamem maaptla ca xaonamom H conom. Ilocne mnesema oTonjbeHe 
mace H o6pase C BONOM ocraje mcy•macro6ena nopoam maca nepmynTra, Raja ce xemHcm! alma 
3amHcanTH Rao HaTpHjymoHa CO cnomenor anyaunrocummaTHor anjona [H 4Al2S12010] ---, mojH 
hemo cxpaheH,a panH y6y,syhe o6enemcasaTH CHOBOM II. Kane ce Tama Bona -nponycm xpo3 
NOBOJBHO ne6eo cnoj Harni,eHor HaipHjymnepmyTHirs, 0Ha ce npaxTmmo irmrnyHo ocno6sta ;Aso-
Haneximat merana ycnen gsory6e mmene, no mom: 

Ca(HCO3)2  Na211 = Call -I- 2NaHCO3  H CaSO4  Na2II = Call + Na2SO4 . 

Honrro cy ose peammje immeHe pesepanme, To ce nejcrsom jaxor pacrsopa xymnbcxe con! 
Ha Carl noHoso no6Hja narpHjymnepmyTHT: Call + 2NaCI = Na 211 -F.CaC12-  -3axHansyjyhy 
Tome, ynoTpe6meH nepmyTHT /some ce pereHepHcant H &mono nycrHTH y pan. Hpema Tome, y 
nenom nponecy omemnamma Bone Tpouin ce camo jenan- penamsno jecirram npoamson — NaCI. 

46) Y npHunHny ananorHo nepmyTarrHoj.meTogn je npenmuhasame sone nomohy j o H o-
H3memHsa qx H x CM0.33 (X § 2 non. 28). One ripYmajY Mimic° mehe .moryhnocrn, 
jep no3somaHajy na ce onronapajyhmt H36Opom corona mome Bona Na ocno6onH on .6mTio itor 
apaHor joHa, Tj. momce noTnyHo na ce npetmcm. 

47) Cinapame 6mcap6onaTsi Ca (H Mg) y pexamm soNaMa, Ha pawn yrmeHnnoxcHna 
ancop6osaHor H3 aTmoccimpe, anya orpoauTy ynory y nponecy s amer pacnopehns alba 
c o n H Ha 3e.M.7141110j nospiumm. 143paqyHaTo je Na pexe mmoce y mean romimmenpH6mnicHo 
600 MHBHOH3 ltt xammjyma y slyly 6intap6oHata H xap6onaTa. Kass ce penamsHo mum pacamp-
17.1313/1 6Hmap6oHaTar He 6H -  crsapanH, ma 6H .xonmuma 6x.sa HecpanbeHo mama. 

YHecex y mean, Ca(HCO 3)2  He ocraje xa-  o Tams y mot:1mq nom!, (H3Y3es y spno Henn-
imm nyormama). Hon nejasom maiscrnie aKTHBHOCTH, Puma yrnasHom a!HpOcxOnxH 
HUMHX -oprarifinma; ca ce pasnamm Ha CO 2, HBO H CaCO3, npw qemy opraHH3am •Hcxopinnhyjy 
HOpMaRIBI map6oHaT sa warpamby, 33 HAIXOB HCHBOT HOMIXOBAHX, 'Texan= mynnypa (mmonme, 
°mom). KOJ WM! je ammo pan npia TOM yTpomeH Ha Hamaqemy xammjyma BHNH Ce 03 Tom 
urro, HanpHatep, ocrpHra m H3rgaNH,y 'mom umonme mopa nponycrann xpo3 csoj oprammam 
Roam:may sone rrpH6nammo 50 mamma nyra nehy' on csoje conaseHe Tommie. JbymType mop-
cram opramraama canpmce o6maro nopen CaCO 3  mano marHe3Hjyamap6oHaTa (npocelmo oxo 
1%, y nojestamm 'o6masHma-- no 13%). 

Iloc.ne Haympuba oprammama cynesma Huotomm xpetmux mynrrypa momce 6wa1 pa3nm-
mrra. Jen= geo nejasom yrmemmoHarna, moja ce Hamm y mopbcoj Timm, nonorm a pacTsapa, 
APYrk, 33aTHO actin neo, Tanomai ce Ha my °Ham, and3ia mealma He cymnue py6cmaim. Y 
orpomnim, semOsHma crsapamus, Hadmarama mymTypa nevi mijy ce Iranian •nponecH pa3apama 
Bemumor opraHcmor masa, npm qemy mocraje mimosa aumepanHa OCHOBa. Mopcxa Bona, Koh. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 4. Hockpytia tiumca 

caps ac CO„ nocreneno Hcmcpa 113 Hap6oHannix Hacnara yramcom CaCO 3, nrro npoyapoKyje 
noaeliame penaTHHHe Honwunce MgCO 3  y mama, H Bonn Haman Ka crHapamy orpommx mamma 
Aonohurra [CaMg(CO 2)2] Him marHeaHra (MgCO3). 

Ycneg reonounonc norpeca H nyu,aisa aemn,HHe Hope HeHe og ossx Namara &Bahr H3HaTe 

Ha noHpunucH 13311 noccpcmene creHama. Y nocnegmem cnrcajy, 111131113e1111 ce no HenHHHat rrpH-
incHom, CaCO3  naraHo notnnbe na Hpamain= H nocreneHo npenaan y mepmep. Bona Hojarexce 
y gy6matm cnojemma 3aMfle, aacHhena yrmemmomcmgom, cpehe ma mom nyTy Hamm xpeq- 

npersogH 3HaTHe HonwtHHe CaCO 3  y 6HHap6oHaT H ognocH ra ca CO OM y pacrsopeHom 
craa,y. ToHom HeRona, Ha oBaj Hawn{ mory ce crsopHTH orpomne HogaemHe nehince. klanaaehn 
Ha noHpuniny aemme Hoge aacHheHe 6Hicap6oHamma ry6e BeJIHHH Aeo CO2  H 113 mix ce HanBaja 
CaC0s, rpagehH npu TOM Mecro innEnce npHpogge oanince. 

rnaHHH npaHan caspemeHe reoxemlicHe HcropHje Hannicjyma je Henpecutgan npenaa, non 
npHponHHm ycnomuda, 143 cHnincanmx jencubelba y Hap6oHaT. Kao npHa cbaaa osor npenaaa je 
pacnagarbe creHa, gpyra — npeo6pahabe Kap6oHaTa y 6Kicap6oHar H npeHoc onor y oKeaH. 
06a °Ha nponeca, xoja Hoge Ha p a c e j a a alb y. HannAyma, He croje y HenocpenHoj Hem 
c oprancHHm 1HHBOTOM. Hanparkm, c MOM je y Hakrennboj Be311 nocnens,a cpaaa TpaHc4)opMawlje 
— HoHneHTpHca H, e KameHjyma H3 130aa oHeacca: H3THeaa as  Ce MOHCa ItpeTTIOCHIBHTH 
na cBe npHponHe Hacnare HannHjymKap6oHaTa nanctry of Hexanannbicx mopoutx opranKaama. 

§ 4. Hogrpyna Egnrna. — IIo pacnpocrpatbeHocrH y npHpogH mum( H 
rose aHanorHje croje ganexo H3a ogromapajyhm enemeHaTa nogrpyne xannmjyma. 
Konmuma wnnca y. 3eMJbHHoj Hopi gem ce Ha 0,001%, magmHjyma — Ha 8-10 -6 %, 
a >mime — Ha 6 • 10-'0/0.1, 2 

CBa TpH enemeura cpehy ce nperemmo y o6mHxy cyncluma nina ES. 3a 
migycrprijy HajmammHje pyge umHxa H muffle jecy muHepanm c 4:13 ariepHT 
(ZnS) H u H H a 6 a p H T (HgS). AHanoraH moma npnpogini cyncimig magmH-
jyma — mHHepan TpHHOKHT (CdS) xao camocranaH HaJI33H ce Heo6Hinio 
pemo. HanpoTHH, y maamm RomHzumama off je cxopo pegomau npamnan mum-
BHX pyga. OcHm ZnS, mamma mimosa pyga je mmiepan CMHTCOHHT 

(ZnCO3). Y mpHpogHHm Hanannumma Numepanu glum spa° tiecTo ce cpehy 
3ajegHo c OJIOBHHM H cpe6pHHm pygama. BehHHa °Bata= nonumeTanHH 
(xojH cagmme Hemonkixo merana) pyga cagpme TaKol)e magmHjyma. 

Ilponec go6Hjama meranHor Zn (H Cd) II3 pyga H3BOHH ce y gme 
Hajnpe ce npmeisem Ha ma3gyxy cyncimg ripemogn y ()Haig H 33THM ce omaj peny-
myje yrmem: 

2ZnS + 302  = 2ZnO 2S02  + 121 loam 

ZnO C + 84 Kica.4 = CO Zn 

Ilape merana, lc* ce crmapajy npmutwom nocnegmer nponeca, oxr,mna3e ca 
crpyjom CO H xoHgemyjy ce y ca6HpHtt1t cygomuma. JegaH geo Hnax 0,7:1(HJI33H game 
H THJIOSICH ce 33THM y 06JIHKy BpJI0 C1WIHOT npaxa. Omaj ce gen:mm.14qm HOHOBHO 

npepa1yje, a geatimmtnio xao Taxes npogaje nog Ha3HBOM HHHmomor 
npaxa. 3,  4  

rlopeg pegymnije nmHx-oxcmga c yrmeM =Tem ce 3a go6Hjame merana 
npHmem.yje H enex•rpomm3a. Y TOM cmy'iajy np>xemem pyge go6mjem ZnO pa-
cimapa ce y cymnopHoj xmcenHHH. Ao6Hjeral pacrmop ZnSO4  capful xao ememwo-
ART H3 xora , ce 3amm H3gmaja mum. 

C o63mpom Ha HenocrojaHocr HgO Ha BHCOKHM remnepaTypama, go6Hjame 
meranne Hume 3Hamo je.ynpoutheHo H CBOgH ce y cyurraHH camo Ha jeggy pe- 

• jy: 
HgS + 02  = SO2 Hg + 45 fatal: 

I43gmojeHe nape meTamHe wise xHaTajy ce y cnennjanme npHjemmuce rge ce 
;lam* y 	IlpeTunntamaibe name mpunt ce HOHOBHOM gectunangielf,.' 6 
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500 	 XII ,E(pyra *yea fiepuodum =am 

c.no6o):mom emu enemeirrx noArpyne lama cy 6e.ux Mere ca mama-
crom (Zn) H,nx cpe6pacrom (Cd, Hg) *mom. Ha BJUDICHOM Baagyxy oux ce 
nospHBajy OICCHAHOM npennasom H ry6e CHO -cjaj. CBa TpH xeraxa (=pawn) 
HOMO) na.K0 ce Tone 14 Aocra naHo xcnapaxajy H To xao jeAHOaTellialt MOIRMYMI, 
Hexe clmarilce soHcrairre }macre cy y Ta6muut: 

Oco6nne Za Cd Hg 

Cneuntaruma Tenons 	 7,1 8,7 13,55 
TemnepaTypa TOlUbenaa (°C) . . . 419 321 —39 , 
TemnepaTypa n.a.yman,a (°C) 	. 907 767 357 
Enacrponponon.ibmaocT (Hg=1) 16 13  1 

CrIpOTHO ICOBHOM H IICTenbHBOM sagmHjymy, WILK je nog o6mnium ycaosHma 
gocra xpT. 1.11,Hns H malBa Bell ogasHo Hana3e umpoHy npHmeHy y Teximmt, goic je 
sagmHjym TOK penammo HegaBHo Hoge° ga ce npHmemyje y migycrpHjH. 7-13.  

03a TpH eaemeirra auto rpage mehy co6Om H c mHornm gpymm merannma 
aerype. AoHeKne sace6Ho itecro mehy meta 3ay3Hmajy ner3pe same (TaB. amais-
zaAtu), og xojux cy muore npH penamsHo KOTTIIIHatda pacrsopeHor meTana 
Telme 	Tecracre .14-1 ' 

Y .11014Hpy  ca cyBHm sa3gyxom Zn, Cd H Hg He memajy ce Ha o6Htmoj 
TemnepaTypH. ,EkosaraHo 3arpejaHH Zn H Cd caropeBajy .  y mccHg EO naaBsacrxm 
(Zn) aim upBensm (Cd) nnameHom; Hama ce, mehymm, mown= canto Jiarano. 

SO 
 Aejcrso cymnopa 'Ha Zn H Cd Taxohe je Bpao 

eHeprw1HO ang ga 6H peammja nogena, noTpe6Ho 
je 3arpejam HX. HanpoTHB, ›Hima ce je,umm ca 

40 - arrHo cnpamemm cymnopom (npH Tpmaisy o6a eae- 
,. meHTa y aBaHy) Beh Haxaag,Ho. AHaaorHe pa3ame 

nocroje H y ogHocy Ha xaaoreHe, c sojHma nog 
- i.  o6Htnnim yczoBHma )sHBa pearyje 3HaTHO. Jimmie Hero 

C) Zn H Cd. Osa noTanneHa xemilcsa BICTUBHOCT same 
Br npoysposoBaHa je taemim Teumim arperaisHM cra- 20 - 

mem, icoje BeoMa oaaidnaBa peasmijy. Y cynnlmx, 
mehymm, meTaaHH sapasTep enemeHaTa y HH3y Zn-

so - 	 o Cd—Hg npHmemo caa6it. To ce Blign, Hanpnmep, 
H3 ynopehema TormoTe cmapama amanorax cue-

se meHaTa : npH npena3y og Zn Ica Hg oHe ce y CBHM 
caygaje BHma camp° cman.yjy (B. ca. 309). 

Cn. 309. TonnoTa cTnapatba 	Y HanoHcsom pegy aims crojH aeBo og rsoscha, 
jeninbena Zn, Cd H Hg. 	magmHjym = Haim Bmne gecHo og Hera, aJIH 

nes° og Bogomma, scHBa, mehymm, — 3Hamo game ygecHo Og oBor. Bea 
o63Hpa Ha TO 1UTO cy Zn H Cd, npema Tome, enemeirrx jape meTamor 
spasTepa Hero BOAOHHIC, Hnas ra OHM ripasnumo , He HcrHcsyjy 143 Hoge, 
jep ce noBpsamia merana 6p3o nospHje 3aurnimom oHcHgHom npeariasom. Y pa-
36nasceHoj HC1 H H2 SO4 HHHH ce =so pacrBapa, sagmHjym — =raw), a Balsa ce 
yomnTe He pacmapa. Haripomx, y a..30THOj ICHCCJIHHH CRS TpH eaemenra ce RECO 
pacmapjay Og csojsx aHanorEja HHHK ce pasaincyje pacmopa,HBouThy H y jaswa 
pacmplalma ansasHja. 18-20  

' r 	 MIAMI 	 - 
UMW KaAMIIiYM gajy came) jegaH 	 411% • peg jemmema, Hopi umunitpuiy A B tv- 

pan eliTH H M jeg,mbelimma. 3a )sHay je Hopei( 1.ora sapaHrepacmtraH peg 

in 	Cd 	IiQ 
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4. Marpysia wawa 
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jeniabeam y xojHma je oHa (1) opmanHo jegHoHaneHT 	-ie.am- 
HseFbIlMa OBOT 110CReARCT T11113 roHopHhemo sace6Ho Ha xpajy osoi4  imparpacim. 
Cynpomo He Hpno arposmm jeumbeibHma Zn H Cd, H<HHa, Hain) oua cams, TWO 

11 %ma jemnbekba, H3BaHpegHo cy oTpoBH H. 21  
Oiccudu umum H 11.0TOBIDE aHanorHja (EO) mory ce RO6HTH Henocpexgoat 

cjenHmaHmbem enemeHaTa c xxceommom upH sarpermay. CynpoTHo 6enom ZnO 
auanomm OHCHHII Cd H Hg o6ojeHH cy TamHo (CdO) H arsopeHo upBeHo (HgO). 
Axo je oxcHn *mix rpm° TallaHo camnesex OH) je )xyre 6oje. Y OBOM Htlriom 
o6nHxy HgO ce Hsnsaja 'Lambe y CBHM 011RM cnyqajemma Raga mow Hume no-
craje y pacrsopHma ycnen XeMHCKHX peaxuuja. Y Boni ce ORCHAH Zn, Cd H Hg 
cxopo He pacrHapajy, ;:tox ce y uncenHHama auto pacrHapajy, rpagehH onrosa-
pajyhe conH. 22-2 4  

OxcHnHma EO ogronapajyluf xuapoiccuou [E(OH)2] puma H xagmHjyma 
HsnHajajy ce y Hnny 6enor naxymHqacror Tanora, Rana ce jaium anxanujama 
Aejcisyje Ha pacrHope calm Zn H Cd. gmuccHnpoxasn je a M cp o T e p H o 
jenknbeae (xon 'cora npeosnabyjy 6a3He oco6HHe Han xxcenHm) H saTo ce pacrsa-
pa y muncy jmuix 6a3a rpanehH yumatice (HanpHmep K2Zn02). Kog xagmHjym-
ximponcHna jacHo cy HspaweHe canto 6asHe oco6HHe. Y xxceniumma ce o6a 
xlinpouctum nano pacTBapajy, rpanehH ogroHapajylie conic 

AHanorHH xxnpoxcHn Hume [Hg(OH) 2] arnyurra Bogy Beh y Tpenyrxy 
cHora crHapaHm. 36or Tors ce nejcmom jam anxanHja Ha Hanume CORK He 113- 

ABaja Hg(OH)2  Belli myr oxcHg Hume. Y Ennuxy anxamja osaj ce He A  pacTsa-
pa, gm( ca xxcennHaAm nano rpanu cones.25-29  

Hourro cy camll HaTjOH11 Z11", Cd -  H Hg 6e36ojHH TO je H Behma IbH110B1111 

CORM 6e36ojHa. HurpaTH H cyncimTH glum H aeromx manorHja nano ce pacma-
pajy y HogH. PacnsopnAsocr 4onyoptula jaxo ce HosehaHa y Rimy ZAU-Cd--41g, 
;Lox ce Rog ocranlix xanorempla (H Behme _oc-ranux goat') y OBOM Hwy Harno 
cmmbyje. JegmbeHm o cua6xx HeopraHupc fuicenHHa (H 2CO3, H2 S H T.C.JI.) no npa-
BHJIy ce mano pacrsapajy y BOR,H. 

Heim cones Cd" H Hg" (a Aemouvmo H Zn - ) noxasyjy y pacrHopy snamo 
MUER crenex AHcoimjau tmje HO IIITO TO HopmanHo onrosapa rimy MX2. ce 
onnocH, HanpHmep, Ha xanoremine Cd H Hg (Hsysnmajyhn (Dayopuue), npH . qemy 
ce crenex AncogHjauHje 6pso cmaibyje y Hwy C1'—Br'—J' Hapoturro je ,mano 
RHCOCOBEill mepxypHuHjaHH t [Hg(CN)2], qHju pacrsop cxopo He 
nposopu enexrpmmy crpyjy. Cynpomo xanoremumma, HHTpaTH H cyJI4aTH Cd -

H Hg " HopmanHo cy nHcocoHaHH. 
HopmanHo nHcocosaHe calm Zn H iberomm aHanorHja nonnomme cy y pa-

crHopy xHgponH3H, ripx qemy ce oHa y Husy Zn—Cd—Hg nojaqmata. HaupoTHH, 
MELRO AmcocoBaRa jegmbeaa Cd H Hg mutpontmormHa cy camo HesHamo. Hexe 
coax Zn, Cd H Hg nano rpage HomnnexcHa jegmbeiba Hsmeby xojkix ripeoutpAyjy 
THuom M [EX3] H M2 [EX4]. Kao HpHmep, monce nocnynurm y mum Ao6po pa-
crHopaus xanHjymmepxypHjonHg — K2 [HgJ4]. MHore coax Zn, Cd u Hg Ha-
nase pasHospcxy upairripmy npHMeHy. Taxo Heoma pa36namex pacrHop HgC1 2 

 („cy6aHmaT") je jenHo on Hajmune yncrrpe6amasmix gemuubelautomix cpen-
craHa."'" 

On o6a gpyra enemeirra °He Hourpyne Hama ce jam paanHxyje THme urro je 
1103HaT x111TaB 11113 IMMIX jenHaetha y HojHma je oHa 4)opmanHo jegumaneHma. 
Kao IBTO noxasyjy pesynTaTH omega HsHeneHH Ha passe Ha'mHe, y camoj crsapit 
y CBHM THM jeguaeauma Hamm ce aTomma rpyna — Hg 2  CmaTpa ce o6HqHo 
na cy y kboj o6a aroma Hume nsosaneurHa, aria na je no jenHa mamma cHaxor 
on adoc yrpoinexa Ha mebyco6Ho Hemp:ma& no cxemil: — Hg — Hg noun° 
ce npu enexrponwriftwoj nacougjauxj0 °Ha rpyna He pasname, TO ce y paemopy 
Hamm' cnoweH jOH Hg2.• 
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502 	 XII „by* zpyua uepuohnoz cuctliema 

MaTepHje, lc* y csom cacTasy canme rpyny — Hg2  — 3osy ce M e p - 
'typo — jeginbeiba. Kao o6stox imam maTepsjan 3a ,Ro6njame oc' minx 
jegmbema oHor Tnna cnymai y nom naxo pacmopzine mepxypownpaT [dIg2 

 (NO3)2], xojH nocraje Raga HNC's. gejcmyje Ha B n m a x name 'Tema tea- 

6Hg 8HNO3  3Hg2(NO3)2  2NO 4H20 

0,E( mepxypocom HpHmeHy Ha.na3H yralIBHOM y BOAR cxopo 110T1IyHO sepacTaopax 
mepxypoxnopHg (Hg2C12), xojH ce ynoTpe6.rbaaa y megmuum nog AmeHom 
„Hanomen". 

JoH Hga -  6e36ojaH je. Betinsa COBH fa* ce og fbera H3sone.Nano cy pa-
c-mopHe y Bona. Hexe nano pacrnopmme caw jaxo cy gHcocoHaHe pacrsopy 
IIpHMeTHO mgponHaoHane. IlpH A0B0J1,110A1 pagimassetby 11211X0BHX pacrHopa =- 
nonce ce 6a3He cones (Hajmemhe ncyre 6oje). 6H ce OBO cnpe'mno, pacHop 
Hg3(NO3)2  o6mHo ce namicemasa a3OTIMM 1(HCel11111014. 

• AOCTHOM oRCHgammumx cpegeraHa mepxypo jeMismnba nocTa nano npe-
Aa3eyogroaapajylia mepxypH jegmbema. Y pacrsopy Tanga ce oxcHganHja 110CTO-
neno gemasa ink nog ymnajem xnceomma H3 Ba3,nyxa (ga 6H ce oso npegY111)e-nano o6ntmo ce a3omom KIICeJIHHOM 3aloicen,eHom pacrsopy Hg 3(NO3)2 , gogaje 
mano meTanne noise). O6paTHo, penykasiona cpescraa nano npeHoge mepxypH 
jeginbeisa y ogronapajyha mepxypo jegmberf.a. Y Bluing i(OB0.112110 jaxor pegyx-
nHoHor cpencrHa npogec Hge go Hansajarba meranae nome." -57  

Ynope4yjyhu Zn, Cd n. Hg ca TJ13111111111 enemennuna gpyre rpyne — 6epH-
mTjymom kl maraemjymom-- mom ce naseciK 1013 cponaxx oco6mia Meby HABIL 
Tam, 3a Iwo 1013 Be—Hg 3ajeamonco je TO nrro He rpage jegmbema ca HogoHH-
Rom H IUTO amxose con! He 6oje nnameH. Hexe oco6HHe memajy ce spa° HpatourHo 
y HHay Be—Hg. Ty. gona3e, Ha npumep, TemnepaType Tonsbema H xibyqama ene-
meHaTa, nom ce. nocreneHo maim* 11pH npena3y on Be xa Hg. . 

C.Tipma npammHocT join je xapanrepHerwnmja '3a npoMene Amor= gpy-
FHX oco6HHa y muy Be—Ra. Y ToM may HaHnammo, HanpHmep, Ha npmmemo 
nojatnabe 6i3Hor xapairrepa xx4nposckma H nose:came ibfixose pacraopmmocra 
y BOUM, Ira cTpory 110C1r1HOCT Hops= aTOMCKHX H jOHCKIDE pagnjyca, Ha noBeliame 
Tephuome nocTojaHocrm coax H TA. 

Cpambyjyha o6a nomeura ynopetymba, =Ho je ymmerm ga c Tatum rne-
minim npamume npomeHe oco6HHa c a m H x ememe Ha Ta Be H Mg mory 
6HTH pubytieHH xao nrnm zinaHoHH o6e nogrpyne, metyymm, ca rnegmwra oco6HHa 

egH 1b e n. a — camo xao linaumm nogrpyne xammjyma. 1" 

gonyne 

1) OA crimes.= ose nonrpyne mama je on najnasamjmx spemena 6ana nom= mose-
mancrsy. I ma nonaTaxa o Tome ;la cy ce nonunni npenaparm ynoTpe6masaam y. Kamm 3a nememe 
ry6e join 3000 rojuaa npe name epe. Hapoturro man= =MO npmnasanm cy must anxemirmapm 
xojH cy ,  je cmaTpann nocuouem MerairHux Oco6mila H nem3oemaimm cacrojKom CD= meTana. Espo-tuaarni ce ynoananm c woucom xpajem epember sem, nox je y Kai osaj myna 610 no3nar 
3HaTHO pannje (cn. 310) '. Karcanjym je nponat)en 181/ von. 

2) LTmnx npanana 6pojy y 6monorumom nornesy spin) saamisnAmmx enemenaTa. Swum 
o6nmno cagpmce Zn y '<oilman's= on 10-t %, amr y nojentrunm sperama Ramon= ce 3mals0 
nosehasa. Taxo 6onsnna canwm 0,02%, a Jay6mminta 0,05 4/0 gonna. Yrspl)eno je Aa cy mane 
xonisnme mama neomconne 3a nopmanum npmpsuffraj H poxprocr moms Amor= &moat. Y 
omaocy na marsarmn.e OBO je rxoratasno ortrriima Ha hunnesnma. am( newts noTcTirme m pasan-
jaibe paantx 6y1)14 rnasa (nanpnmep, nommen= rzusmua). Y neseny nom spera n.yurrypa 
liana= ce no 12% °nor enemems. xioseMxjm oprann3am cagpmcn mune on 0,001%, npm merry 
cy napotnrro 6oraTn 3y6m (0,02%), }mpg's' cmcrem H nonile mcbeame. 38111ThUmus0 oilman* rumen° je mon pn6a: 110Ha3aHO ce na 3a speme napena Zn Ha nom Tent /dYilifaica npenass 
Y 14HPY. 
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Cn. 310. Ao6xjsube IBMKa y xpessioj !CHEM 

  

,ft 4. lIodepyda ipaaca 

- 

  

3) Cxema nehn xoja ce ynorpe&basa sa go6isjame =IncaHs pyxa nossaana je Ha ea. 311. 
Cinema upscale pyge x Bombe= yrma crash a ce y memorise pawn A, aarpejaHe Ac' 1200° 

 nomohy caropexama reasepwropacor raca xojw crpyjm oxo HAM. Tex= me= ce =rum y ma-
xessaaTopoma 6, utuniojenem peropisma (tutja 
ce Temneprrypa oxpxcasa xa oxo 450"), a 
MEMOS npax — y nnateimm scrujama B, 
xnahesusas CHOJbIIHM sassayscom. Ilpemunks-
same mum og nisimeca Pb H Fe, icoje ce 
061MHO Ha.TIa3e y cHp0BOM uposrasogar, HMO-
Am ce nperanamem, xa urro je asoryhe HMICHM 
TemnepaTypama suns xecranainijoat. U.HHKOB 
npax cagpxos o6sruco 80-90% Zn, 15-5% 
ZnO, oxo 0,4% Zn2N2, ripomesubmse xonx-
game Cd, Pb x Fe, a noxexax =Kobe npx-
mece As, Sb, Cu as Si0 2. 

4) Ycnex sehe mcnarobassocra scums-
brim y nopeuesby c mamma (ca.• 312) osaj 
ce /derail cgynma yrnasnom y =masons npa-
xy. Ija 6a ce oxamne go6no yuarpe6Jbasa ce 
6suso cDpasccusossa xecnunancja sum ce npax 
pacrsapa y H2SO4  s sa pacrsop Isejcrsyje 
meransusm IIHHKOM. Ilpx TOM Ce no pesuautjm 
Cd" Zn = Zn" Cd xagsaja xaxasxlym 
Kao cyohepacra maca, xoja ce 3aTHM mews-
ushasa enewrponamom ago xecrsinaussiom 
merana. 

5) Hope oxclusauxossor 'numbs usua6apscra, nonexaxa ce npiiMemyje H xejctsp_ Fe 
HRH CaO Ica HgS 'Tema peasausjaata: HgS + Fe + 3 KKail = FeS Hg HRH 4HgS 4400 
± 28 kwa.4 = CaSO 4  + 3 CaS 4Hg. 

Ca. 311. Cxema nein 3a xo6ssjsube mama Cn. 312. Hanoi' nape 
xaxmsjyma H swum. 

6) Pages upetunnhasassa name y na6opaispxjyasa ynoxpe6masa ce o6muto npocr ype-
tai noscaaau iiff cn. 313. Hetuicra mama mina ce sa nexsuso ox xapTHje, scoje Ce Haman y nemcy 
A is mije je nso cinuso npo6yinesco zutogom. Kpos oxsop Hama y spa° =nuns mums naga y 
.uvraxxy Ices B Hanymessy pa36naxcesom HNO3, xoja cansoscx 5% Hg2(NO2)2. Aox ce Ha gem*, 

 ox xamuje saxpxcascs upatususa is ca., Aar n e ce must, nponaaehis xpoa pacrsop xa isms' peax-
wile; no cxemx, Ha npamep: Cu + Hg2(NO2), = Cu(NO2)2  2Hg ocno6a4a ox upsuseca CB= 

men= scojsi croje scone yneso y Hanoncsom pegy. Ilpetuunhexa MUM cxynm.a ce y 6onat B. 
3a oftsme na6opyropxoce cap= BOBOJbH0 je HeKOJIMM nyra nossosirrx srpeTuunhasame MHBe 

ouacauiM Ha'WHOM. Y curls& xa je HesmcDPH0 game npetuunisasame (a Tam* xa 6Sce mom 
ocno6oxisna npuuseca ox Ag Is Au), mum ce mops xesconsico nyra upexecflunicans y Balt-MAYA 

7) 3arpetall Ha 100-150° , num nocraje Beoma KQBaH H Ternms, HaTIPOTAB, wassx 200- 
 — nocraje TOJMKO Kyr ga ce now' moxce mums y npax. Talon upoMesa oco6inut upoyapoxo-

salsa je, narnexa, npeisapathem 06xlmor rwmca =Hag 200 °  y APYry anoTponcxy mogsgtescarusiY• 
Behss geo nenoxynsor npomaxexenor mesousor wawa ynarpearbasa ce 3a nousuncosalbe 

rsoxcta, (T). 3a lbeTOBO upexpissitsbe TaHKHM cnojem wimca), y cuuty irsysax,s ox phassa. Haj-
Tanya mum 6asnor Eap6oxera (upx6nsolacor cacrasa ZnCO 3  3Zn(OH)2), xoja ce nog wrmoalsep-
C1431,1% ycnornsma crsapa nos:mumps swum, xo6po aasumisyje me-ran og xalae oxclusamsje 
36or Tors imam H3 nowuncosastor rsossca (sposossc, soxosogge 'Amax, awe H xxi.) mqry ga 
any= cpasmepxo gyro. 3name sconamuse sussuca yuarpe6nasajy ce y o6Juncy nerypa c xpyraus 
meranwssa. 
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504 . 	 XII Apyra *Oki fiepuoopso: magma 

8) Dianna ynoTpe6a Kaomujpga je y Be& ca. Bp0H3BOASOM T38. LTIRILIBBIX axymynaropa. 
Kaxmajyre je Taxobe yo6xliajex cacrojax naxo Tomas= amps; Kaman yam y eacras *elm 
aa TimorpacbcRa mamea, a Rao nerYpa 3a *HBOM (25% Cd). riarpe6nana ce 3a nnom6Hpube 

3y6a. IberOna Remit ca Cu (1,5%) x Mg (1%) npercnuma !amplify' 
BBCOHOT HBanirrera 38 Boman' st OCOHM8e. bum) 18838 Rpm= Cd 
cum nosehaaajy Wong 6axpa, a ups Tone He calszyjy lbercisy eneerpo 
nponounatsocr, naithutjyht, ce nintmetbyje. sa imam sYsinplonnix npor 
BOAHHHS. 

9) )1Cuita 	nice 38HILILVABS oco6sne. • Paernapa ce y 
liCTOMbeHOM " "" "y3 AM cc unn Xnet/abY PacrsoPa rina0no =AB* y 
xesnaat : 	, ciramy. Zing je ciuRtRa Bo= 'y Tat I-11mm . ono 
CS thelia 	1! . ., ■ .; •1:1, Toulon Rotten AR ?atom Tome** no .Cee 140 800  
nocrynno • =mast x rex Hans notice Reoma 'RatitRo ,Ra •11013MMIB11. 
gammas cainiceil TemnepaType aeons %lucre name; nonce na ce ,nsaaose• 
nPeloidjobe 311 	TICH03 HOPM8Ane rehuMpaTYPe htrinsbasa. KoMaiW 
given sane npn nehyeo6nom .343X3PY oe , cnezubyjy mono rum nano, two 
H sem Te'me ICSMI Beh y • npncycrsy rparcata owns .:nanta ry6n csojy 
noxpernmnocr B cyu y xohte ce HIALIH nriesnalut ce _TOON* cRpaMoM. 

Hajsehe. Hamm= sante 'rpm= cneiehe intacipmje: enexrpo-
TeXHIPHOL (Halp8B.MOH H8H3MeHHIBIS crpyje, imam= Janne, wr,a.), tpap-, 
hutneyrom (npenaparn 3S Regell:e KO MI= Claimers, cmstaintax o6on ea.a. 
aril.). houlepantna 6oja n excanantna. OcMM Tors, mutim HaR8311 npuMeny 
y npno mHornm myna, 'Hajpaanaspcnnism o6nacrnma., 

10) He mows anaTna no RoantruRalial- ann Beoma Buxom je uptowns Cn. 313. Hpelm- 
mhaname HCHBe. 

Home 3a go6Hjathe BHCOHOr BalKyrNit 	§ 3011. 6). 34 OBO o6Htsso 
cnyHot H HCHBHHIS naxyym nyttt- 
it a n3paheHa Ft3 MUM BAH main, 

cxemaTool npuica3ama Ha c.a. 314. 3arpertaisem Ao H.lbytialba 
maim, Roja Hcriphasa 301bH ,Tjeo cyita 4o6Rja ce nenpetantHa 
crpyja nape, xoja Be.nmom 6p3mioM ynaan Hpo3 pow Hes y 
npocTop xnabeH cnon,a B030M (B), npnllojen npexo A 38 cy,r; 
HojH ce mace ogsojurx. Spas cTpyja aroma name months 
Y.riapHma Tepa moAexyne H3xwojeHor rata Ica ogRopy 5, rue is 
monexynx nagajy no ymnajem rpy6me nynne, Koja y Venom 
cHcremy nperxogno crimpa Baxyym ou 0,1-0,01 MAI )1GIBH-
Nor cry6a. Came ncnnmce nape xongeHayjy ce y xnalmHom 
npocropy H TevHa Hama nonotto yam y cyg xojix cc 3a- Cnnxa 314. Cxema Hannme rpeBa. Ypehaj paw.' Heapetangto H mome Aa ua naxyym 

Bax ca HpHTECTCOM 30 CTONOULHOHHTOT uena stuntmerpa 	 ,J- nyhtne  
HOT cTy6a. 

11) 143necny orpainsmity npnmeHy H8383H mama xao ronnonoma (pow rem) y nap-
Him mauntnama. Kom6nHonakbe onatantx mamma ca o6mantm Ron' page ca BOACHOM ilapo , 
;I* 6nrHo nonehame xoetintunetrra Hope:nor =jams. 

,12) Apyra HOBS moryhHocr Hcxopnuthanama same nocrojH y csernocnoj renown. Ca 
rneumnra ncxopurnhasama enexrpmnte esteprHje y meunginnt spno mHoro ynarpe6masaHa 
Honnsta xnapuna nanna („IUMHHHCK0 crime") amain° je CaTba ou oCksuntx enexrptsantx cstja-
mina. One uajy csernocr 3a cnera oxo 10% ynorpeftene enepruje crpyje, um( oxo 70% /wawa 
na malwanpseno spaqeme, a oxo 20% npena3n Henocpeuno y ronnory. Koi Hamm name 
ounoc je npyxtugH: na mummy cnernocr (rumno3enene mtjance) mum uonasn oxo 25% YTP 0- melte eneprnje crpyje a Bentuat ueo ocrauca 'mount ce 3a crsapame yarpaiby6Hmatentx 3paxosa. 

Calla no ce6n csernocr mannine 3031118 mak go6pa 3a ocserzasanse, jep ce no cnexrpan-
Hom cacrasy jaw paainntyje ou tynnene. Amt ce ona pa3nnxa mome myosin,' Ha raj HSTBIR 
IHTO he ce ynorpe6nrn nennexouso R306paRe clyryopecitennte marepHje, xoje nou gejernom 
ynrpan.y6xnacrnx 3paxosa utijy mummy cnernocr Hoja gonymyje cnewrpantin cacran crier-
nocnt Honntne namne. Ha yayTpawu,y noBpmlmy nahtne Haneceim cbnyopecnewnin cnoj mome 
us ce cacrojn, HanpnMep, 113 xanratjymitontivahtarn C MBJIHM npnMecana jeumbema camapHjyma 
(xoja cy mapawreptmana HHTeH3HBHOM LcpBeHOM cpnyopecneunijom). TaK0 ce uo6Hja }mop 6ene CBeTBOCTH, Immo exonohtwuntjtt H ynopehelby ca oCtsnnat enewrpHtuntm atjaannama. 

13) Csercxa npoR3souma anima y 1800 rou. zanocnna je 1 nob. uu, y 1900 rou. 480 
SIM. ru. H 1940 rou. 1.800 SH.Th. ut. (6e3 CCCP). 

rlourro ce BeSHHH Aeo ncxopnwhennx =MORNS pyga trnje npepahnsao Ha xaumujym, 
TO je rouHunba cnercxa npon3Bouma RaMtaiYma Ayr° npemena -6Hum C8CB14/4 htana. 17  1900 roil. oxa je H3Hootna canto 13 0, anx je 3aTHM novena 6p3o ;la pane H y 1939 rog.stiPettiiii je 4 ULM. (6e3 CCCP). 
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forumnba CBCTCHit nporemonwa name join 80-mc rojuma npomnor sexy Apwana ce npH-
6nmsuso Ha 4 =I'. Xs. Tex y nocnembe ape= oHa je none.= Aonexne Aa pacre H y 1940 rim. 
H3HOCHBa je 6 ?MTh. uI. (6e3 CCCP). 

14) HCKH men= (Au, Ag, Sn H TA.) nom ce nenipajy Ca )K11130M3, PPYrx (Hanp. Cu) 

CAW y 4nuio cripanieHom crawy HMI ripH sarpesawy. Y raionsm c.nygajessma amanrasm ce sr011- 

HO Ao6Hjajy eneraponsmom, npH gemy ce onrosapajyhH meran sarrsaja Ha xaTorni xoja je Hants-
wells oA meTanne Hume. HajsaA, nocroW H113 mensal (Mn, Fe, Ni H Ap.) Kohl npascrionso He 

rpaAe amanrame. 
Astanramit HMajy Aocra scams ammaj sa apascamm,.■ xestHjy. Hanp., naxoj parrsop-

ibliBOCTH.Au Ag y )WISH Mil:ROHM& je merom excrpaimme OBBX meTana H3 cress y xojsma ce 

HUMBUG. Hexes muumuus (Ag, Cd -H Ap), scojis ce mpg sarpesawy ASKO pasmacnissajy, ouns cy 

Ira TemnepaTypasta• mosantjer Tema (37 °) noTnyHO givens, cnywe sa unost6Hpawe sy6a. AMan-

raM  (8,5% T1) — KOjH oxispinbasa TeX Ha —60°  yHOTpe67baBli ce 3a cnpaszame HA-
cxoTemnepaTypinsx TepMoMeTapa. Aocra pasHospcHy npludeuy Hans= mammas y enesapo- 
TeXHIIUM HTB. 

15)no csojoj xesusamj npHOoms assault= cy =NM myrw ►  nerypama• Ilpoygasasse 
Hestax oA saw meTonarda clwangsm-xesusace smamme mamma je Aa nocrojx HH3 jerumewa name 
c oArosapajyhHm mennom. HanpxMep y awresty Hg-K yTspbeHa cy cneneitst jammers's: KHg,, 
K2Hg„ KHg„ KHg2, KHg. Y ApyrHm cnynajemuda (Harmwdep, Hg—Zn) He onawa ce crsapabe 
owns= jemnbewa. Peamusje Housx meTana ca *WHOM, HapOIDITO OK= KojH cToje nem y Haub-

CKOht peAy, T.j. HajairrHsHHjHx, Aeruasajy ce c ocno6a1lawem 3118THHX mamma TonnoTe. Mo-

ryhe je na je oso sesaHo ca Harrajawem pasnoTewe no cxemn E Hg E+ Hg -  H nem, 

stsmium o6pa3osawest jeAHwers'a joncxor xapsuaepa. 

16) Bes oftspa Ha ocno6atawe TonnoTe, ripH c Hapawy amanrama, ma:an so* ce y westI 
Hanam 6HTHO He melba csoje xesusace oco6Hue. Harrpsmep, npn AonHPY HaTpHjystastanrama ca 
soAom Hansa* ce soAorim, a y pacrsopy nocraje NaOH, T.I. peasausja HAe ncrO Taxo Kato H y 
carraly meranHor HaTpHjyma. HnaK, oHa Tare mHoro mispHHje. Ha 'Tome je sacHosam npwdena 
HaTpHjyrdamanrama Rao peAyxuHoHor cpertersa. 

17) Aejcrso HaTpHjystamanrama Ha jaxe pacrsope ma mime astomsjymose COBH cacrojH 

ce y salaam HaTpHjyma pamucanom NH4 . Osaj pamwan je y amanramy ammo nocrojaHMH Ho 

y cno6owsom CTaIby H pasnawe ce Ha NH, it BOBOHHK PeBUTHHHO cnopo. flog npeTnocTamom 

Aa cacras amanrama Na H NH4  onrosapa Own.= MHg, nponec crsapawa H pacnartawa ado-
HHjystastanrama mowe ce 'wawa' maim jemagHHama: 

NaHg NH4X = NaX NH4Hg 

2NH4Hg = 2NH, -I- H2 + 21-4 

18) .,I ox ce o6mutH, Tprosamm rums, Koji' caApnus nplimece Apyrtsx enemeHara (yrnas- 
HOM mawe aKTHHHIOC meTana H As) lutico pacrsapa y paa6naaceHHM micanmama (Cm 315), AoTne 

xemmxis IIHCT U$HK pearyje ca OHMIC CUM° HCOAKI cnopo. To je ripoyspoxosaso Tame um BO- 

BOHM(' itojH ce y npsom TpellyTxy H3,17tHaja HU HOHIMIIHHH 

MHCTOIC WHIM, nos-pima osaj HajTawom npesnasom H Ha Tai 
Rawls IS issonyje oA TeT4HOCTH. Ago, HatipOTHB, y HHHKy Hma 
npHmeca =we mrsnumx meTana, TO ce sowam HsAsaja 
ynpaso Ha IbHMa (V § 7 Aon. 2). a Aenomi nosomme, lc* 
saysHma cast num, orrajy Hesaurrnham. 

19) 111TeTaH yTnnaj npiameca Ha nocrojaHocr HHHKa 

npema KHCCHHHELNUI oTcrpawyje ce amanr amHca Ib e M 
}berme nospimme, saxsawyjyhn =testy osa nocraje noHoso 
HsjeAHalieHa. CJIHRHO xesumms tuscrom meTany, y suscamsy 
3WCOMCHEI amanramicaHaUHHKOBannotwm npaxTmmo ce He 
pacTsapa cse Aox ce He AoseAe y Aop ip ca nnolnurom mime 
SKTHBHOT meTana KOjH ce =KWH y HCTOj TegHOCTH. lipema 
Tome, rismuusam enemeHT ca enexTpoAom oA amanramHcaxor 	

8Pefrie --•- 

unma Aejcrsyje caMO elf0 stsmety o6a ibHX0Ba nona riocrojH CA. 315. YTHLIBj npHmeca Ha 
KOHTUKT (Ivaco :spasm, y xojoj ce Hampmuhasa pan eneme- op3HHy pacTsipawa Zn y cym- 
Han); wave, y ocTanom spemosy, mum ce He TpOuni. Hanpo- 	nopHoj HHCeAHHEI. 

THB, Heastanrasuscamt enerapomi oA Temlismor swum pac-ma- 
panit 6H ce y ruscemmama H oHAa- saga enemaa He pams. 

20) Pasant's-no oA anymmnsjyma' nintx ce pacrsapa He camo y jaxwd arnamtjama Belt 
y astowsjaxy. Xemaast pacrsapawa y Oraa cnymja mowe ce Hspassms jags:swum/4a Zn-F2HOH.--  

--- H2 ±g*P.WS. 3a7Wit:  

Zn(OH), + OH' [Zn(OH)31' 	H Zn(OH), 4NH3  =-- V.n(NH3)41(011), 
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506 	 XII Apyza rfrytia deptioNoz mamma 

Cyurrima npoileca cacrojm ce y cadtgaiby 32111TUT1101" -cnOja C Kenna (pasta jemoj cox( ;iiejy no-
caegmax peatalaja), ycne,a liera ce oharyhaaa a.eroaa Alma peaiaraja ca Hogont (no npHoj pea*. 
wijii)..PacrsopnAmocT roma y jaxam pacraopami amoliajyaloaax cam y nem je 3a genwang-
HOM XHApOMH3OM °mix, 3iocsangjyrat memy ce y TempocrwHanasa ysex Malla KOAHT-Hina NH3  H 
cno6O,RHe "(meninx Joie exnalajy 31UUTHTHH cnoj. 

3axHangjyhg .gejctsy . -anxamja, apema rope Hategemam peararajama, y . -jaxo tunaumoj.. 
cpenram gram je seoma aterramo 'peityxunoHo ePencirso. Heap. .HHTparn ce penyxyjy ncra THM 
yenorrama Ao amoradinca.-  

• 21) ripH •jaKom Tposang WHBHHHM COMB4ia -6p3o. ce pasopasa genamoce mesa (taro je • 
liter° npaheHo nospahen4m), Hacrajy maul, *ice 3ana.tbelbe Hearn H =cream onaga qamaHa 
Ilenamocr - (onanalbe nynca, Harm eraokariarae renineparYpe Tens, o6anipnoer).• _Crawl's 403a 
HgC13  H3HOCH %.3 zp. opanHoy3ero. Kao npornetorpos 3a :  npay nomoh ce vex-awn pospa-
hag,e (axo se= .nexona ronnualbe Hama); a mint ntnexall 6enainle jejerti. -NCH= ce- H3,4Baja 
H3 opramama yrnasnom npaco 6y6pera. 

I lo xporaraHor Tposatba (y HraverpHal xoja ce 6amt np.epagom traine H Immix jegasea.a) 
,11031a3H pa3raim ayremima, nourro .C134 Ha:muslin:EH genosH Tana H Henospebata -Roma) 
go6po ymijajy Mumy. 06wrao, Ce 080 ,Rcnomasa ape mem Ha eny3acroj 06J10311 ycice ayna.e. 
KapakrepHeTlitiga je 3Hax meranaH yxyc Ha noisy, paaapaise'necali, jam. nyizelbe rubysatuce. 
Yeneg Tora pamrajajy ce paHe Ha gecaama, Ham.a.aiY 337621, -  Nur* nopeMehaja Rog °pram 3a 
sapabe H Repeater cncrema. Axo yHoulabe moss y .oprammam _Hge ,Hpno cramo 3 .trat =Mew= 
3Haral 'mamma mory ce H He nojamtm, tuul y .npsom peg y Hacraje.nopemehat.Hepiraor cHcrenta• 
nalca y36ynamsecr, =Ho npranbe nojeraranx Ytea0Ba Tana,. ena6ibeme nanthems. Maicalmanao 
.110nyurreH ca.aNnaj )KMBe y ila3gYxY HHAMPaoutii npemeha H3HOCH 0,00001 .it/A. 

C 063Hp0in Ha ,ROCTE1 npHmeraH H£U1OH nape Howe (oxa0,001 no o6Htuntre yenomma), 
nocrojH 011aCHOCT xporaimHor TpoHama y CBHM gpocropHjama rne ce Hanna Hamm y AOX(MPY 
c sa3gyx0m. Hapo'mrro ce oHa nojamaga y oimm cmymajeswea liana y pa.me upcoritHe H 
ynagge mHoro CHTHHa lKalLibillja -mime trajH je Hanoi" nape join Bella, a uenoxynHa =imam= 
Hcnapasaraa spno sentace. 3aro y 3arsopeHom npocropy cny'iajuo npocyra Hama mope ce  Haj- 
naxubxaHje noxylumi..,11,a 6a ce clime Kann Hulse, 3anane y nylcorme, H3ramole, go6po je yno-
Tpe6HTH nmcrmhe cranjona -Roji" ce go6po npeaname =tram. Ilocne and je moryhe 6ozer yna-
n,eiba CHa mecra Ha Rojnma ce morns 3agpmarit Hama nocimajy ce cymnopmait traerom. 

22) Tepneam= nocrojaziocr mama EO entangje ce y HR3y Zn—Cd7-Hg: ,ZnO g CdO 
cy6nunuany, .gentinratino gscoramajyhil ce enealeure, Tex Ha =comma Taineparypama (1950 ° 

 mg. 1813°), a y cnymajy HgO pacnagarae one naxo seh Ha 400 ° . Kao IUTO noxa3yjy pezynrarn 
HC ulm:tan:a pm-mem:ram pparatma, myr Hg0 HMa HCTy xpHeTanny crPY.RTYPy, Imo H 143BCH H paanracyje ce oA mem canto serattamom nojegnamx • 3pHana. IIpm 3arpesaray upBeHor HgO 
(He go pacnagaraa) OH Hamm', a nourro ce exaaj;H nocraje °Her 	IIpomeHa 6Oje y 3aBH- 
CHOCTH Ojj Temneparype mama ce H xon ZnO (y OBOM cnymajy: 6eo scyr), aim canto npH jament 
3a pesaray. PacrBopibraOcr ZnO, CdO H HgO H3HOCH 3 oral. 5, ogH. 50 Amp' Ha imrap H20. 23) 11rancOcun Hafla311 •umpoitcy npaicantray npoMeHy y =pang nocrojaintx 6entat 6oja, 
y KO3MeTHIM HTA. 1.1pHant HgO cacrojax je 6oja 3a irogBojme =nose naba H cnyncit xao amo-
ral= 3a no6gjaibe MOTH% npyr= McaMmHHX jentabeiba, scra HgO HaJla3H umpoxy ,npHmeHy 
y tbapmatieyrexoj HanycrpHat as napagy pa3HMX macro.. 	. 

24) II epoxcogHo jegraberae urauca, came= 2ZnO 2  • H30, mom= ce go6Hia nynotm gelc-rsom 6e3sonHor sogommnepoitenna Ha Zn(OH)2 . To je 6eo npax Kohl seh npH cna6om 3arpesang Haryana KHCeOHMK. l'IMa 3Haxosa na je moryhe ananoment hyrem go6HTH 
remote xa,antxjyMnepoxe3A 	Cd02 . IIepoxcHn Home (Hg0 2) ce crimps y o6rancy gpsenor 
upaxa npH gogancy H202  H K2CO2  aracoxonnom paean:My HgC12 . 

25) Ta.noncerae uranauumaccriga y npouecy Heyrpaniaaugje 'ratcenor pacTsopa; =rata 
ce rim pH = 6,0. ...,12-eroHoj AHCO4HjaWijil HO 6a3HOM army onrosapajy cnenehe wen:Hoc-In Roil-
cream: K1  = 4 • 10--5  H K1  = 2 • 10-1 . Mepxypraoinponclin je seam HenocrOjall pans), 
Tema Hg(OH)2  HgO + H2O jaxo je nomepata ygealo. 3a nocryaHe =Haman 6a3He =mom-
jaratje Hg(OH) 2  =be= cy spegHocm: K, = 7,10-12 x K, = 2 • 10-23. Kannutjyntxramonant 
ce mama" npH pH -=-- -6,7, a mepxypHoxcan 	npH pH =. 7,3. 

26) Canna° craimmma, anymmiamma mg. mama= cy y mamma pilersopy jaKO xnrapo-
nH3oSaHH H mory norrojam canto y snuncy arataratja. IIpouge iramosor =Depot= nog maim 
ycnosHma y OCHOHH ce caerojn, H3Tnega.He y 3amem =Hamm y Zn(OH) 2 . MeTa.110M, Belli y jam OH-  On crpaHe mo.nacyna xramoxatna. Ham Ha raj -.Haima nocramt unraxam,..garipH-
mep, Na[Zn(OH)a], Nat (OH)4], Bat [Za(OH)6], H3naojam cy H y traperom crang. 3HaTHo 
sehH 6poj LIMHKaTa MOxce ce go6mix cranamem ZnO ca matrairea apyrrat meram•. Osman', cysina 
nyTem go6Hsemt =imam npracnrano ce y so= He pacmapajy. 

27) IcHcenntic= cliruaraja Cd(OH) 2 -  je Beata ena66 uspaxcella H Ica g M a r H, aHa-
norm" =gamma, Mory qa ce go6ajy,cgato nyrunt sarpestabem (noltilkytialba) :  corneas-10e Cd • (OH)2  y semis kongewrposaraut 4.incanajama. Y o6raray 6036ojaxx xpxcrenst 03.4Bejelm cy Na2 [Cd(OH)4] • H ..M2fCd(OH)8], rge je .  M = Sr ram Bs. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



4. IToorpyfia Nunn: 
	

507 

28) OcHm y Want armanmjama Zn(OH)2  ce pacmapa H y pacTsopmma amonmjaxa. ABM-
norno ce nom= H Cd(OH)2 . Y o6a cnynaja pacmapaibe je ycnoHmeHo nocrajamem xomnnexca 
no mom E -  xNH3  = [E(NH3)x]" 3  rAe BelIIMEIHa x 33E1HCH on HoHuempazutje amomijaxa. 
K9,0 HeH8 Xrpocetwa mamma mom ce yaerm ua je x = 4. no,rc MOM npernocraBKoM =pawn= 
Holtman nenocrojamocrn aMOHIljaHa Zn H Cd H3HOCC 3 • 10-11  H 8 • 10-11  OnaHne cnenyje 
jja je mHoro nocrojaHuja nprm on .1bHX. 

29) no nonammy cHojux jenmbeHA npema amonmjaxy HCHBa ce 3HaTHo paamucyje on 
mama H xammjyma. Kohumexam npownonx amumje NYI 2  no nmy axanoraom joHmaa Zn2+ 

Cd°±.micy xapaxTepHcranHH 33 jolt Hg2-4-  H nocrajy canto y npHcycrsy Exuma jaxor pacrHopa 
amomOymonnx COHN. Hoxit THM yC.11013HMa 611.311 cy no6nnema, nanpiamep, [Hg(NH3)0SO4 

 [Hg(NH3)4 ](C104)2 . HajnoxfurrHje jemenbeH,e osaxsor pula je [Hg(NI-1 2)002  („Tonn.mot 6e.mt 
npel.WnHTaT Rom nocraje Rao 6eo, xpHcranax Tailor Kam ce amonHjaxom nejcmyje Ha pa-
crHope HgC12, Kohl cape BHUL3K jaxor pacrHopa NH4C1. 3ammnAuto je na H pacutopy 
xonumexcxxx amomjaxaTa jolt Hg 2+ mHoro jatie Amu! Asa monexyna NH3 Hero npyra 

Mxoro TmuinHxje 3a Hg2+ je arnapalbe npo03Hona y KojoMa je namensex Honomm y NH, 
Ono ce naxo gemasa Ham ce ca NH4OH nejcrEyje Ha pama jennibma Home. Taro, y pacraopy 
HgC12  no peammjH HgC12  2NH3  = NH2HgC1 NH4C1, HanHaja ce 6eo Tanor amHn a, 
NH2HgCI („Herommum 6eo npeuxnilTaT ). 06a „npemumraTa" Hanane npumeny y menannum. 

Ojj npyrxx npox3Hona, Kohl nocrajy Rana ce amoimjaxom nejerHyje Ha Hg 2+, 3a HafBy 

cy Bpno Hapaxrepxcrwme passe cones H M H e 6a3e, xojoj ogrompa otoppdyna HN(Hg 
OH),. Calla cn,o6o,rma 6a3a mome ce no6HTx axo ce amoimjamm nejcrHyje Ha myT oxcHn Hume 
npox3Hon peammje naw.tano ocyum y aTmoccbepH amoHxjaxa. lbeHe corm nocrajy, Hanpudep, 
nejcrHom NH4 (OH) Ha paCrBope pa3mix COHH Hg" c miceompuimm micemmama. Hajno3HaTHja 
je mpim jonlin, xojH ce Tanonm Rana ce xa amoxxjax (mm amomjymose cones) nejeTnyje amyl-
Hum pacrnopom K2  [H&14 ]. CTsapaibe Tee no jemiatumm: 

• NH3  2K2 [HgJ4] 3KOH = HOHgNk11-1gJ 7KJ 211 20. 

OBa. geammja caymn 3a ;Imam:tame amonnjama. 
30) XaAozelluau Zn21- , Cd2+ H Hg2+ cy 6e36ojHe (H3y3Hmajyhm xxpHemi HgJ 2) xpHc-ranae 

maTepxje. BpojHe HpenHocra Kok xapaxTepmuy Hexe H.xxose oco6Hxe =Here cy y ra6mwo (pa-
crnopnAmocr y monomma Ha miTap H 2O nog o6mumm ycnosHma): 

Oco6HHe 
Zn• Cd Hg 

F CI I Br I J F 	I CI 	Br j Cl I Br 

TemnepaTypa Ton- 
(°C) 	.. 	 872 313 394 446 1100 568 567 388 645 276 237 259 

TemnepaTypa why-
nakba (°C) 	.. . 1500 732 650 624 1750 960 863 713 650 302 322 354 

Cnetuulmtma Temm-
xa 	 4,8 2,9 4,2 4,7 6,6 4,1 5,2 5,7 8,9 5,4 . 6,1 6,3 

PaCTB0pJbHBOCT . . 5.10-i 27 21 14 0,3 7 4 2,5 xanpomnia  0,3 0,017 1,3.10-4  

CTpyxTypa monexyna HgX2  y cramy napa onrompa mumjcxoj crpywrypH [d(HgC1) = 2,20 As 
d(HgBr) = 2,40 A; d(HgJ) = 2,55 A. Hero je OHO ymptexo 3a xanoremane xanmijyma H ZnJ2 

0,1T xapawrepxcrxtuurx oco6Hna nojenumm CO= Tpe6a npe csera nomeHym Heoma seamy 
pacrHopmmilocr (Cn. 316) H Hmaxpenny xHrpocxormocr xanorelmna =mut, HojH ce 6p3o pa- 
cumusyjy xa Ha3nyxy (H3y3Hmajylill Teumo pacrHopadmor ZnF 2). Cynpoino ocranmm 2.r.anore- 
minima name, HgF2  nano rpann npncranoxmnpaT camas HgF 2  • 21120 y pacniopy je no- 
nnomax jaxoj ximponx3H. EnexrponnTwma nHconxjamija HgC12  Annum ce cxopo mcmmytnino 
no cxemn HgC12 .- C1Hg•+C1' (c genamxtuum Hemmax.em C1' y Homnnexc HgC1 2' n HgC14") 
H To camo y Hexxamom crenexy, ono 0,1% O) nenoxyrmor 6poja pacrnopexmx monexyna HgC1 2. 
Y Beam C THm H mom ximpomaa je Taxobe mina (ann pacrHop nax noxa3yje xuceny peammjy). 
Mepxypiumopim prjano nposonn enexTpHnxTeT He canto y pact iopy seh H y Hcrombenom cramy 
(enexTponpono,mbHnocT je HpH6JUDEHO 200.000 nyTa maH.a on npotombusocTH HCTOILTheROT 

NaC1). Cron3beHH HgBr2  no6po pacrnapa more Heopraocice H oprancre maTepHje. Kao-pacrsa- 
pan, no cso orunTem xaptucrepy cimnax je Bonn. 3a mepxypHiomm,110pen no o6irmxm yc.no- 
Emma nocrojaae upsese momulnucatmje, no3HaTa je H ;Tyra — myra, nocrojaHa x3Han 127°. 
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508 	 X// .,apyra apyfia tlepsiodum augieida 

Kagmjyatjonag ce Ao6po pacrnapa He canto y Bonn it SUMOXOMEM, Beni B y anerolly. Mane mil 
mime pacmopne y oprancinim pacinapalmma cy yam* Amore gpyre coax Zn, Cd ii Hg.  IZxaic- 
uopi1 biome nit anima foamy= ne3acaheimil ymontgionima. 

3a time coati Cd (a nemmumno Tata* Zn n Hg) Heoma je KapawrepucTumno cmaplube 
a y T o x omnnexca (no (mem,• nanpumep: 3CdJ s  Cd[CdJ3j2). xoju itur0 catatayje Icon-
Tpannjy icniona. OnaKHO crsapame iiroxoatnnexca Aenumumo Ce /Mina Beh y MOM& 
pa36nanceunat pacntopuma. Taxo, um' uenoxymoj xonueurpatutjm xagautlyma, panuoj 0,001M, 
OacraopH xanoreHma CdX2  Hmajy cneneim jOHCKH CarraB (y nPolienTima): 

X Cd"- CdX' CdX2  [CdXs]' [CdX4]" . 

CI 41.0 56,0 3,9 0,05  0,002 
Br 32,8 60,5 6,5 0,16 0,007 
J 23,1 66,5 6,9 0,45 0,02 	, 

Crsapatbe mmunexca c xanoremnuma npyrnx merana (yrnaimom amoumix) mano je xa-
pairrepticrumo 3a cl)nyopttne,Zn, Cd, a napomirro Hg, not je, nanpannt, upno mparrepuerumno 

• 3a xnoptute, 6pomune n jogune, not memy rennennuja sa crnapatbe Rommetcca. pacTe 3a Cd- u 

31) Hajpa3noupcmjy H aajtunpy npawritmay npumeny 
38 	 xamoretruna Mum H H,eronHx anandruja umstjy ZnCl2 H 

HgCl2 . Umuomopyil ce .ynorpefinsaaailpH urramnalby .rexc-
34 THRUM' marepnjana, y unnycrpnjn oprauctunt .  6oja wrn. 
30• Cm= ZnO c xonuenrponamm pacrnopou ZiaCl2  (B. § 1 

non. 12), xoja ce 6p3o .crspntbasa je 6a3a o6mumx 3y6apcxxx 
28 	 IxemeHTa. MepaypaxmopHa ce ynoTpe6maaa Rao auTHcenTHRHO 

cPeAcTuo H CripicH Kao cuponma an no6HBalbe oCTaMIX KM-
2Z 	 BHHILX jentnbetba-Mepxyprijomn je 'iecr cacTojax MaCTH 

78 	 onpetenint 	nemetbe xonatux 6onecru. Kointetrrpmcam 
it,], 	 Bogen!! pacrnom K2 Rigid  'nija cnetunjulma remota mouce 

14 	 na nmece ;to 3, ynarpe6manajy ce KanKan 3a onsajtme MH- 
Hepana. 

32) KoHneirrmicam4 parrHop xanoremna untunt tuaajy 
jacno napanteny tatceny peamujy, ycnOrUbeFry eraapathem. 

Ca. 316. PaCTBOINEMBOCT xano- ca BOUOM KOMIlneKCHMX inicentnna TIMM H[ZnX2OH] IinH 
remina 'mum (Mon/.4 H20) 	H2 [ZnX2(OH)21. Ha Tome je 3actionatta, nanpumep, ultimata 

lunntom (. 3aratene") cone xuceinme (T.j. xotuteurpouanor 
plientopa ZnCl2) npn neaubemy =Tana, na ce noupunnta ocno-

6om OKCHAHOT cnoja. OBO ce nettima xao pe3yurar peatantje, tuutpumep,' no cxemn: 
Fe0 H2 [ZnX2(OH)2]= Fe[ZnX2(011)2] ♦ H20. Houpintina camor means npit TOM He 6HHa 
narpmena. Flptt Hamanitom 3arpenalby mecra xoje je cnojeno, Bona ncnaptuta meTan ce 
noxpinta pacronmenom cony, it* ra LUTHTH on OmcHnanHje H camHm THM o66-860yje no6ap 
KOliTaKT ca JleMOM. 

33) Konnemponam pacmop numacnopuna pacrnapa uenyno3y.• Ha onome je 3acHOBaHa 
n,erona -npumena y npou3nonmo nepramenTa. 

ynotetba xapTnje y ynoTpe6y maw ynory je nrpao nepraMen-r, Hopi ce cnpanma 113 
nome mnauxx B(HBOTHIba (Tenn, jarWau). AaHaC CO TaKaB Hi H a 0 T H lb c K H neprameur 
ynorpe6n.aria cxopo MCKThru4130 as npennagerbe niklouta. Hanporm, no= =pox° ce npu- 
mem.yje (3a ymjaibe MHBOTHMX namnplunut trrn.) 6 It Jb H H nepraMeaT — icapruja Ho* je 
oxapawrepticana noaynpo3paquolnhy, nenponyersbxsOnahy 3a manyx, Be-mom mexammxom 
ornopnourity H . nocrojanouthy npema nom, pa36nauceHnM mcentmama H antountjama. Y cupxy 
napane autator nepramenTa, nenexusexa xapunja ce nonnpram xpantoTpajnom nejarny Rowlett- 
Tponattor pacreopa mittocnoptina..(nm jaxe crumple xstcenme), urro nom no nenummor 
paanaratba HOBpWHHcKHX c.noiesa genyno3e H nonytbanalba nopa xapTuje npomucumma pa3na- 
rams. OBa ce 3artut muumuu) ndrzepe Bonom H na thy nejentyje pacTuopom mammal& (na 61t nep- 
rametrr nocrao mex R rit6ax). 

34)Ho cam xemucxom icapaxuepy xanoreiniitma cy 6nticxx nnjaumnu mom It 
therm= aHanorida [E(CN)2]. OHH CBH nocrajy peaxuajoM namey jolts E" H CN' (6e3 Innum), 
npn enemy ce y BOAR npattrumo Hepacmopnaunk umjaminm Zn H Cd mmajajy. y oantncy 6enux 
ranora. Be36ohnt Kim/cram mijamma Home Aocra cy .nanct pacntopmmut y Dom (9-Ha 100 non 
o6ninuutycnowaraa). Holum je tberma enettvpouuruma nitcomjamja MEOW Heausima, TO ce 
Hg(C1 2  maps Fmk H npn autmataiiiinmicontenrpanujama jot& CDP:'Toviiiinox 	coati' 
Hg pacusapajy  more y Itops nepacTBopn,Hne IMjamine (HanpHMep AgCN). 14nam, cymnop. 

42- 

Hg y may C1—Br—J, a 3a Zn — y -o6pHylum peny• Om-
. 

 
pee noainnexame coM onrottapajy' optimum. tbopmynama 
M[EX8] no AMEX.), rne je Al — jemosanorrau tame 

II 20 40 BO 89 Jar 
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BOAOHHIC TILTIO)KH Hatay 113 pacrsopa 'bettor unjamina. 3arpeintubent no 320°  Hg(CN), ce pacna- 

Aa Ha MCHEty H *an. 
C 101jaHHAHMa HH3R npyritx meTanti, 11Hjaming Zn, Cd H Hg naxo rpaje xorannexcHa je- 

=baba ou xojint ce Hajsehri geo no6po pacTaapa y Hong H onrosapa Tintomma M2[E(CN)4] 
H M[E(CN),]. 3a Homy je HapatcrepHermuut Taxote 1103 mailman KOMILTIOCCHIIK CO= TYna 

MI [Hg(CN)2X], me jeX jerntosanorraH atijon. LigjakHrtHH xontrinexca Hanle 3HaTHO cy nocro-

jaHnjit OA 301.1101VHCICHX3 Ka0 INTO ce BHA11 113 no-mamma nonaTaxa an KOHCTaHTe HeIIOCTOjaHOCTIR 

	

[Hg  [X']4 	K 	X ... C1- 	Br 	J- 	CN- 

	

R-IgX4 "1 	 K.... 6.10-" • 2.10-" 	5.10-31 	4.10-" 

3a aHamorHe no caerasy icomnnexcHe *am= mum H HanntHjynta Ho=Tama HertocTojaHocrit 
je npairmnio ncTa ii .jenHaxa 1 • 10-". XanoreHout xonumexcH icannutjyma cy Taxobe mHoro 

HenorrojamtjH OA )1CHBHHHX: KOHCTaHTe Henorrojanocm [CdC1,2]". fCCIJO" Cy jenHaxe 9 • 

• 10-8, oIH. 1 • 10-6 . • 
35) Beoma cy cnwmn xanoreHnimma H p0AaHHAH OBHX enemeHaTa [E(NCS)21. 

To cy 6ene xpHcranHe maTepHje, Raja ce paersorabinnocT y fumy Zn—Cd—Hg •raxo 6p3o cnitaby-
je, na je 3a Hg(NCS) Bch seoma mann (1 : 1500 no o6Hqintm ycnoimma). Axo ce 3anantt 
mepxypHponanlig, oHna Teqe er3oTepmna peatalmja pa3nartuba (X § 1 non. 76). 

3a xomrtnexc.He pogamine Zn, Cd H Hg HajtcapawrepacTwamja je THII Mg [E(NCS)4]. 

Behmita je Ao6po pacTsopHa- y B0I4. KoHcrairra HertocTojaHocm joHa [Hg(NCS)4]" jenitaxa 

je 5 • 10-20 . 
36) H H TpaTH igaixa H H.er0B11.11 aHanorHja ce no6po pacmapajy y Bonn. IIon o6Hq- 

Him ycnosHma ce H3nHajajy y o6nincy apHyranomnpan ZA(NO 3), • 61420, Cd(NO2)2  • 41120 

H Hg(NO,), • H2O. Orsapalbe HomnnexcHmx jennibetba c HirrpatHma Apyrvix meTana 3a ose 

•TpaTe In-0e KapairrepHenunto. Y pacrsopy cy Hopma.nHo AncocosaHH, Hp' gent.y je mepxypinnt- 
TpaT seoma jam. XHAp0.01430BaH. 

37) HaTpuTH enemenara nogrpyne mama [E(NO 2)2] mano cy nocrojamt a y pacrso- 
py cy jam mnponH3oHatin. 3Hamo nocrojamtje cy ibmose aomnnexcHe coma c Hwrptrrama an, 
Hamm merana, Tana M2 [E(NO2)4]. 

38) On Heyrpanxxx xap6oHaTa (ECO3) no3HaTH cy canto xap6oHam Zn H Cd. 
To cy 6ene, y sogH Heparmopamse maTepHje ix* npm 3arpesalby Aorra gam) ucriyurrajy CO,. 

Kara ce pacraopaMa coati Hg-  AoAa,ny pacraopmoBo xap6oHaTH anti 6map6oHam, oaga ce 
Tanoace 6a3HH tcap6oHam. thullucap6oHaT ce Ha0a3H y npmponti woo mnHepan CMHTCOHHT. 

39) C y n 4)14 T H Zn • 11 lberosnx aHanornja, cacTasa ZnSO, 5H20, CdS03  • 2140 

HgS03, cy mano pacTsopmHsa y sonm, aim ce pacTnapajy y pacTsopmma cyn4)wra &imam= 
merana. Pacraapalbe je npoyapoxosaHo nocTajrab.  em xontnnexcHtrx Comm, on Rojnx cy item, Ha- 
npamip, conk' )case Tilna M 2[Hg(S03)2] Ao6mjelie a y qaperom • cran,y. 

40) C y n 4) a T H. Zn, Cd H Hg ce no o6Hqtnam ycnosHma ingsajajy y cx)ntncy xpacra- 
noxHgpaTa ZnSO4  • 7H20 („uaHKOSa raniaga"), 3CdSO4  8H20 H HgSO4  • H2O: Y BOAH cy• 
cynctam Zn x iberomix aHanorHjano6po pacTsopmusn, npm qemy ce pealuntja HgSO 4  ca Henn-

Ham K01114014HOM Hoge. ontirpasa-  y3 Tanoaceibe 6a3HHX COM. CynclaaTH Zn H Cd gam rpane KOM-

nnexcoa•  jenHibelba Tana went= — M2 [E(SO4)2] • 6H20, gm mepxypacynitaT naje maim= 

cnoweintjer camas, HanpHmep K 2SO4  • 3HgSO4  • 2H20. Orriapalbe ayroxomnnexca y pacrso-

py (no zany 2ESO4  E[E(SO4)2]) an cyncl)wre Zn H iberomx aHanornja 3HaTHO je Mama Hapax- 

' TepHCTI4t1H0, Hero an ibmose xanoremine. 
Ijninccync]atT je Hajsaaamja,Texunqx.a CO 110HKa H C.TP/0401 o6Htw0 icao ClIpOBHHa 3a AO6H- 

jam& ocTannix jegmbetba osor enemeHTa. IheroBa xmnponH3a y pacraopy penantsHo je Mann 
(He npena3H 0,2%). 11,HH.xcynclAT HenocpenHo ce npHmeibyje y Hitnycrpmjn nustepananx 6oja,' 
npm unamnaiby Texcrana, y menHisum HT) . 

41) C y n cp Ii n H Zn H tberosnx alianornja cpehy ce y npriporm y o6nHxy numepana. 
cyncintg =um 6ene je 6oje. KagmHjymcynclain, 3aHHcHo on Hatunta,no68jaiba, Hata >Km, 

Hapamjacry HJM upsetry 6ojy. 11pH Tanoweiby CYMII0pBOAOHHKOM H3 pacmopa tong, 06tra10 ce • 
Hansaja y o6nincy Rao nHmyx agTor Tanora. Mepxypticynclatn je no3HaT y Ase monH4anainHje 
— Imo gpx a upset'. 1.1pH nocTaje ysex upn Tanoweiby 113 pacrsopa. Cy6nHmagHjont apenstax 
y upseH, icoja ce npeTeatito Hama= y npHP0AH (uHIla6apvrr). Oaaj npenaa ce onHrpasa• 
ilejc-mom BHCOKVIX HplITHCaKa. 3aHHMMHBO je, na. je CTIIIII0,11BOCT upseHor o6nHica HgS, 6e3 

o63Hpa Ha maiby sanpenunty, °Ho Asa nyTa seha, Hero upHor. 
PacTHopg,tmocr ZnS, CdS a HgS y song je Spno Manx a H3H0C11:” 2 • 10-12  OAR. 3 .10-14, 

onH. 6 • 10-27  monoas y Jurrpy. IIapanenHo c pacraopmHsourhy y sonm melba ce n pacTitopn,a- 
socT y xmcenmiama: ZnS ce He incTsapa cmpltemoj xxcesnatH, aim ce • Bel% pacTsapa y jam 

	

pa36nameHoj coHoj, CdS 	canto y 'noson,Hoj jaxoj, a HgS canto y xrbyttanoj tcomzeirrposa- 
Hoj HC1, 

• - 	- • 	E:- 	 or. 	Li.. • . 

CY1414)2(a Mania xartmHjyai HgS ce pianaHyje csojom pacTsopmnsonthy,  ,y iiMUNK 
pacTsoplima cyncisina anicarnanc meTana. Taxso pacTHapame npoy3poxosano je craw:abut 
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510 	 XII apyra zpylia liepuodnoz cuciiiema 

KommiexcHka.  cyncinuta Hume, (HI Ho* Cy Hex? 6HJIH Ha• Hojemf y mapc-rom crafby. Kao npmaep 
mom Ham noc.HyllafTH K3[HgS2] • 5H20. Cmapame mamma coax HaTimmtma y pacoopy 
Hoopfullhyje ce noxema aa excrpaxoxam uni6apEra us erena xoje ra carcpxce. 

Kao am, je Heli,palmje peveno, cYJKlmtall Zn H,fueromix aHanOraja cy isajialummje  npx- 
pogae pyne -or Mx elleAlteHaTa. OHH Hana3e- H tenocpenify npramouy, yrnamrom• itao zaHnecisall! 
6oje. CyndHan a cenemin  Hansuijyma (CdSe) OpHmeg.yjy_ce,'raxobe, sa &jest mama .(myrom, 
onn. upseHom 6ojom). 

Tenypian Home (HgTe) je jenHo on He ,smonix nosminix je,Raffleiba. 	je crHapsube 
He3aHo ca y B e h a e M 3aripemme. Ha ibemy je npHo mamas° xemlicHo pasnaraH.e marereje 
camo nog nejcrsom npgrpicica: no 15 XHJb. (2474..nona3H no Hartwor Pacnani HgTe Ha enemeHre. 

42) Maga ce ZnS Rao raHau ynorpe6malHa xao ocHosa 6ene auntepamre 6oje, =au ce 3a 
Ty cspxy OH MHOTO mune ynorpe6naaHa CHCBM41 Ao6po nometnam c BaSO4, y clammy t3B. A a-- 
ronoa a. Ouaj ce no6Hja peammjom nocXemu; ZnSO 4-1-13aS = BaSO4  -F'ZaS 4.. .11HTO- 
H°H maje orpouaH H HC•TWNHH non AOCTB°M 112S. 

43) 3arpesamem amopcpHor cyn4mna mum y cTpyja H 2S (y npHcycray Mall= ROHM-eaaa 	anHammx merana- aim marHemajyma)•?aome-ce-on_npenecni y xplacranHo crame. 
AHo 6H ce noNajame upHcranHor ZnS H3BpIHK110 y npscycrHy Tparoaa Cu (1 10.000) ME 
immix ,spyriax merana, off= kcimacrama HMajy enoco6Hocr (tocchopecuemmje -  I 3 non. 32), T.j. nocne nperxonHor ocHemeiba effemnyffajy y MpaHy• °CHM Tont (a a pamper-1.o 	cymtmAs 3emmaixammx merana) raHas HpacranaH ZnS IcHernYna mar( H no nejcniOm.perinrencimx 3pa-
HoHa a 3pameiba panHoaHnunnix marepuja. Ha Tome je sacHoHaHa npmiteHs eft-palla npemaaaHor OBOM marepHjom npa pally c paAHOKHTHBHHM npenapamma H y pCH)teHOTeXITHAH. Boja canny- 
gmba aamicH on npHpone enemems ripHmeabermr xao zurniamp: Cu — naje myro3eneHo 
nynalbe, Ag — nnarso, Mn — HapaHnacro HI74 	• 

•E(o6HjeH y npHcycity maJmx KOJIHMH/la MnS : 5.000) HpficranaH Zn$ cHernyua TaK0- e no nejerHom rpoba (T3B. rpH6onymgHe c u e ti n H j a). • Ha OBOM npamniny moxie ,tka ce 3acHyje HOHcrpymmja CBeTROCHEX H3B0pH, 10:414 pane Ha panyH mexammHe enepraje (no- 
Tpe6Ho rpeme mome na ce Bpma, HanpHmep, -Mrrem o6prafba tins rpeurelba cyna, HojH canyHm 
onroHapajyhe marepHje • y npaxy). 

44) AR° ce Ha mepHypiacynclHan nejcrHyje 'venom HomiewrpoHaHom cymnopHom macenH-
Hom, on nocreneHo npena3H y 6eny, HepacrHopHy marepHjy cactana 2HgS • HgSO 4. Ilourro npa xyHathy- c Boom ona nentimmmo nagaaja joie 804", aim He naje jone Fig7, Tpe6a je awn-pant 
HomnneHomm jemm.ensem, Hoje onroHapa cliopmyrat- [Hg(HgS) 21504 . AHatiorHa HomaneucHa 
jemnbefba joHa Hg" c moneRynHma HgO, HgJ 3, AgBr a ,sp. y yHyrparmaxij abepH, nocrajy npH pacrHapamy OBHX marepHja y pacrHopHma. nepxnopwra Hmi3e. . 

45) CyndHuna mina ES2  (nepHsana HojamuM nacyn cl) H n a) ontrcaHH cy y carrajy -Home H rAHHHa. Be36ojma HpHcranu HgS 2 , Rohl jauo npenamajy cseraocr, mory ;la ce no 6HiY- Ha 250-300°  no pear najH [Hg(HgS) 2 ]C12  = Hgac12  t HgS2 . 143Han 390°  ca •orgenn?emem. cymnopa 01114 'npena3e y HgS. Berm ranor ZnS2  crimps ce, H3rnega, npemi CXCMH: Zn •• 	2S2  03" = ZnS2  + S20," npH 3arpeumby no xybymais.a cola:1,11mm ca Bauncom jaHor pacrHopa 
rHocynd)ara. Tepinsmo paanarame Zn .S2  Ha ZnS a S flotilla& Ha• 120°, arm cc ,saBpznana rex Ha 3HaTHo BHIIIHM remneparypama. 

46) Xanpan ullmca, cacraHa ZnH2, Ao6Haex je nomohy` LiA11-1 4  (XI §. 2 non. 35), 
arm my oco6fme join HHcy onacaae. Hma 3HaHosa, ram*, na je moryhe aa nOcroje Hecra6H.rnm 
manpiasH RagmHjyma H Home. 

47) Hpma Harpan cacrana Zn 3N2 - mome ,rw'ce ,no6Hje 3arpeHawem nurammor npaxa no 600°  y crpyjmt amomajaRa. Boa paaname .  ono jemnbeibe penarmuto naraHo. AnanoraH no 
cacrarty, aim mane nocrojaH, npim Hinman je no3BaT H ca Hannmjymom. 1TpH peammill Hes 

KNH2  y retmom amomajaxy, crHopekra ramHompuu Hg 3N2  BeoMa je eHennommaH. 3arpesamem. emerge Zn3N2  H Li2N y crpyjia amomljaxa mome ga ce no6Hje npHH memama marpHn LiZnN 2,. 
mame nocrojaH Ho aHanorHo jemnbeffie marHe3Hjyma (§ 1 non. 27). Y cnytiajy mums H Hamm-
jyma no3Harll cy raxobe 4)occbHgH E2P2  H apcemigH E3A32 . •- 

48) Qg Hap6ana enemeHara noarpyne mama no3HarH cy nepmaarn agerwrieHa mina EC2 . ilaBaapertao excnnoanram agergnag came ranoam ce npa npoaoeasyC$H 2 Rpm 
pacrsop coma Hg, a agerHamm Zn x Cd nocrajy npH 3arpesmuy merana y crpyjH ageraneHa. 

49) AejcrHom jamix anuanHja Ha pacrHop Hg2 (NO3)2  rpe6ano 6H ga cc H3,3,Hojli mepHy-poxmtpouckl [Hg2 (OH)2]. 0Ho jemnbeibe je, atebyrHm, upno HenocrojaHo a pasHorema Hg2 (OH)2  Hg20 + H2O BeoMa je nomepeRa ynecHo. 11pema Tome, ranomat ce y Bona 'rpm -- THVH6 HepacrHopmm up!! mepxypooucHn (Hg20)• OHM ce ca cHoje c-rpaHe nocreneHo pacnana Ha HgO H meranHy HalBy. 3arpeuaH,eM (tuna mrreHamumm ocHermarunbem), a raHotr 
y manmy anHanHja, pacnanuse ce BeoMa y6p3ana. 

50) aejersom pegYmmoHHx cpencraHa (otopmannexuna H cn.) .Ha Y BOUH cy  cnennouer Hg20, meranHa HcHsa mome ce no6Hrx y ofinincy ,n p a x'a orHopexo case 6oje. Osa Hama y 
o6m4Hy npaxa oHapaHreparcans je BHCOKHM /18110HOM nape H Beallllof peakunmom molar. 
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11 4. Hodoysia quwca 	 511 

51) 3a mHore COJIH 	BeoMa je xapaxTepmcniquo pacnagme xa ogroHapajyhy co 
Hg" x meTamy Ham3y no cxemm: Hg 2X2  = HgX2  4 Hg (rue je X — jegnosanewnix aHjoH). 
Y nexxm capiajesxma (HanpuMep, Hg2C12, Hg 2SO4) °Ho pacnagame xge canto nog gejcrsom 
CBeTSIOCTH x311 3arpesamemnTo spno Cnopilm; y gpyrHm cnyqajesxma (Hanpmep, Hg s(CN)s, 
HO), mehyTxm, retie Tonxxo 6p30, Beh npx caNiom crsapamy COBH 	ga °Ha He mome yonnlTC 

ga ce 143gHojx. 
52) rope ;A wra pealawja pacnagalba mepxypoconx y crBapH je pesepon3Ha. Taxo, irpm 

myhicalby pacTnopa Hg(NO,), c meTanHom Hg y TeqHocrx ce ycnocraHma pasHoTema no cxemm 
Hg - 	", npx veiny ce xonnexTpanilje jollosa Hg" x Hg3 " ogrioce jegHa npema gpyroj 
Ha() 1 : 116. 3amexa. NO 3' gpyrxm aujoHom mamma o6mnio nomepalbe pasHoTewe Ha crpaxy 
pacnagama joHa Hgs  

53) AmoHmjax ynlqe Ha pacnagame no cxemn 	Hg -  Hg Taxo y6p3ajyhe ga TO 

60132. npaHTMMHO TpeHyTHO. joH Hg rpagx HpHTOM ogroHapajyha y nog HepacTHopmnsa slang-
Ha HMI xmligHa jegmbema, a meranHa Hama NagHojella y clramo gmcneprosaHom cramy gaje ra-
nory gpxy 6ojy. I-lanpxmep, ca Hg 2Cl2  peammja reqe npema jegHaxamm: Hg2C12 + 2N1-18  

NH2HgC1 Hg NH4C1. Oxa ce mcxoppunhyje y axannTaxmoj xeraxhi as goxamisalbe 
Jolla Hgs -  . 

54) C.THapame xohuule#cca xi* HapaxTepmcnitmo 3a mepxypojegmbeme. 1/Inax .t.  Hg1 

 (NO3)2 , C mnpamma Hemix ABOBaTheHTHHIC MeTana rpagx gHojHe COMB THTIB 2}1g2 (NO3) 

• M(NO3)2 . 
55) Xanozelluau jegdonaneHTHe muse TeIIIHO ce pacrnapajy y Hogx, npx veiny ce %Hama 

pacruopm,HHocT y Inlay C1—Br—J cmax,yje. 3H2TH0 pacrHopaannijx je >Kyr clulyopmg, KOJH 6p3o 
noramxm xa Bamyxy, a y pacrHopy ce xx,nponloyje. CynpoTHo 6e36ojxom xnopxgy x 6p0M1411Y3 

mepxypojogHg (Hg2J2) y nprio qxcrom craH;y xma mrreHan3Ho wyry 6ojy x o6wmo ce gp6mja 
(ycneg genilmminor pacnagama) y Hmgy 3eneHor Tanora. HocrojaHocr xanoromga Hg 2X2  y may 
C1—Br—J npnmemo ce cmamyje H Hg2J2  Beh je 13pno HenocrojaHo jegkobeH,e. 

Kanomen mowe ga ce go634je npoHoheibem SO2  xpo3 xn,riann pacrHop HgCl2  (Tpe6a 
perm y 063Hp, ga je cy6xamaT ca HogeHom napom npmmeTho mcnapn,m3) HIM gHory6om H3MCHOM 

Hg2(NO3)2  ca NaC1. IIpx 3arpesamy Hammen cy6annuune (T. cy6n. 383°) npaimmo narnyHo 
ce pa3naxcyhm no cxemx Hg2C12  = HgC12  Hg, gox xnahetbe naoa mamma nomepame psalm-
Tewe yneso H Tanonceme 6enx5c xpncrana Hg2C12 . Hog ymilajem cHeTnocrx (a Taxohe npx way-
qam,y ca mogom) .xanomen nocrenexo Tamm4 ycneg genmaumor pacnag,mba Ha HgC1 2  x Hg. 

56) Mepxypo c y n (1) a T (Hg 2SO4) nocraje y o6nnxy 6e36ojmix xpxcrana Raga pa36na-
wells H2SO4  nejarHyje Ha pacruop mepxyponaTpaTa. Y mogn (H y pa36nameHoj H 2SO4) Tema) ce 
pacTnapa, anH ce nocreneHo xxgponx3yje magnajajyhm wyTe 6a3He coma. Mepxypo K a p 6 o-
H a T (Hg2CO3), KOH ce 143gBaja xao )10,71' Tanor xaga ce pacrHopmnsxm Rap6oHaTxma gejcTByje 
Ha pacrHop coax Hg2 •, Hpno je HenocrojaH x naxo ce pacnaga Ha Hg, HgO H CO2 . 

57) Hma 3HaxoHa ga ce gyHmas 3arpernbem cmeme Zn MAK Cd Ca jogom go 1.000°  (nog 

ITIMTHCHOM) H 6p3IIM HalUBIJAHHM xnaheffiem npom3Hoga peamumje mory )106HTH npint Zn2J2 H 

senexacTo-myrx Cd2J2 . Huai( 03111 nogagx x0cy cacBHM noy3galm, HOLM° cy gepHBaTH cbop-
MaTIHO jegHoHanewnulx Zn x Cd x pamje He jegaHnyr oIn3CxBaHH, It= Haxuaiwo HHHUBHBO 

nposepaHame HHje non3pgHno Hamm° nocrojamx 
58) rIpm4 enemeHT II rpyne — 6epkinHjym — y muormm nornegy cnimaH je gpyroM ene-

Enemy III rpyne — anyhunmjymy. ,121oxcra, o6a cy meTana nacw3Ha npema xnagHoj jaxoj HNO 3, 
xxgpoxcHAH o6a enemeirra Hmajy amotoTepax Hapax-rep, ILHX0BH xan6max cy gepxsaTx meTaHa 
xTg. C gpyre cTpaHe, 6epxnxjym y 343HecHom nornegy noxa3yje Hapotarro 6m4cxy cpogxocr 
c 1 MHH0m. IIopeg amclxyrepHocrx xxgpoxcxga o6a enemeffra, Rao npmmep mar cpogCTBa Acme 
ga Ham nocapxn nocrojalbe 6a3Hor aneraTa wawa [Zn 40(CH3C00)0], Koji je no cacrasy 
oco6mama noTnyH axanor ogroHapajyhem jegmbeiby 6epxxxjyma (§ 1 gon. 25). Hx marxemjym, 
HH ocranx enemorni II rpyne He rpage TaRBa jegmbetha. 
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XIII. HPBA TPYHA II puomor CBCTEMA ,  

1 
2 

3 
Li 

6,940 

11 
1  Na 

2 22.997 

i 19 
8 K 
s 
2 39,100 

29 .  1 
Cu 18  

63,54 2 

• 	1 
37 

8  18 Rb 
8 
2 85,48 

47 
t 

Ag 1: 
107,880 2 

8 
I 55 

18  18 Cs 
8 
2 132,91 

79 1 
18 

Au N 
8 

197,2 2 

8 
1 87 

18 
32 Fr 
I 
2 [2231 

Orpyirrypa cisubtusx enamour/cox cnojeess 
enemeHara I rpyne npasopasa sac, npe csera, ga 
npetriocTaisimo ga owl eue.meirm HeMajy 'swam* 
CTIOCO6HOCTH nplimajy Hose enewrpout. Ca it pyre 
crpaHe mcnyurrame jeginior cnoneuneer enexTpOsa, 
pa.= 611 re, velem ga ce cnposojn spa° 
lutxo H. ga Roselle go ersapaiba nocrojases j e 
HOBaneHTHHX sallow 013}1X enemeHara. 

Kao 10TO ore nolo:A3)4e, ose npeTnocrame 
eY ee Y nY1}10i meps noxii3ane onpassamue CaMO ROA 
enemeHaTa Jiesor c-rynna (Li -- H iberose aHaRO-
rxje). 3a 6axap H 'berme alianorHje' ome cy ramie 
camo genrieuitnio yroinixo urro Hemajy TexigemiHje 
ga ripHsyxy gpyre enewrpoHe. YjegHo Hdixos 
18-eneirrporicxx cnoj, oHaj HajygameintjE og je 3rpa, 
HHje join CaCBHM CTa611.11H30BaH H TWA H3BeCHHAI 
ycnowasia xagap je ga AeJIHAIHI4H0 113134111 KOjH enex-
TpoH. Osa lunbeHinra omoryhyje ga 'lopes jetrao. 
1:aneurism Cu, Ag, H Au norroje join H jeginbema 
y RojHma cy °Bs enemeHTH sHinesanewrini. 

Oso Hecnarsube H3meby npeTnocrasxx H3Be-
geinsc Ha aTommix mogena Ii excuepinieirraninix 
pe3ynraTa noxa3yje R8 npeTcrasa o oco6HHama 
enemeHara go6inselia caso Ha ocHosy enewrpox-
oast cTpywrypa, a 6e3 sobeisa paliyHa H o °crams 
oco6eHocrisea, Huje ysex tioson,Ha 3a saxosy Hapax-
TepHcring, 'gam ins y rpy6Hm wyrama. 

§ 1. — AnICE131/111 MCraBIL — OBaj Ha3HB: 
a n lc a .0 H H meranti 3a enesiewre rpyne Li — Cs 
nomme oTyria IHTO KMOBH ORO= c Honore gajy jaxe 
anuanHje. Ilinpujym H xanHjym nplinagajy rpymi y 
IIpHpORH HajpacripocTplubemijiix enemeHaTa, insiehH 
2,0 — ogH. 1,1% nenoxynHor 6poja aroma gene 
3examie Rope. OBa cagpsui seli 3HaTHO maibe 
nirrHjyma (0,02%), py6staijyma (0,004%) H ne3Hjyma 
(0,00009%), a cppantsijyna cxopo HHMan0. 1  

Y npaponx ce anxanHH MeraaH HCKIbralB0 
cpehy y isigy jenimesa. HaTpHjyM H xanujym cy 
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CTWIHH cacraBHH AenosH mHorroc neoma pacrrpocrparbermx cHnHxara. OA 
nojernum HarpHjymomor humepana HajsamourjH — xparaicRa co (NaC1) — 
yna3H y cacras mopcxe sum, a Ha nojernumm mecrxma 3eMmsme nor re 
o6pa3yje Hcrrog cnoja Haltom= creHa orpomHa norm= T3B. xameHe 
c d n H (y CCCP — COJIHICaNICK, ApTeMOBCK, HJIMIC H 	Y ropHarm CJI0- 

jertilma OBHX Hacnara RaTxarta cy HaTOMHJIaHe RanHjymose COJIH [y HHAy mime-
pana CHJIBIIHIITa, (KCl• NaC1), xapHan HT a (KC1•MgC12 •6H20) 
H Ap.] Koje caynce xao rnasHa orpoHHHa 3a Ao6Hjarbe jeAHH"erba oBor enemewra. 
rlo3HaTo je BPJI0 mano Hacnara npripoAHHx RanHjymomor COJIH Koje Hmajy HHAy-
crpHour 3Hatraj. HajnanartrjH cy COJIHICaMCICH pyrunrug y CCCP, 1.11Taabyprom 
y HemaIrRoj H En3aunur y cDparmycRoi. 2,3  

Ho3HaT je Timm HH3 JIHTHjYMOBHX mHnepana [HarrpHmep, c n o A y M . e H 
— LiA1(SiO3)2], anti OHH penammo perxo o6pa3yjy sehe Hacnare. Kao 6oraTH 
H3sop JurTHjymonnx COJIH caysRe none Rapa-Bora3-rona. Py6HAHjym H He3Hjym Ha-
na3e ce cxopo Hcx.Tb•  Turso Rao He3HaTire npluvrece Apyrrix anRarnitor =Tana. Tpa-
rorm clopaHuHjyma Harlan ce yHex y pyAama aKTHHHjyMa H ypaHa. 

HaTpHjymona jeArnberba Hmajy orpomaH 3Hagaj 3a )ICHBOT. ,a0B0Jb,H0 je 
yKa3aTH camo Ha TO ,na je Na HeorEcornm cacrojax )KHBOTHIIX HamHpHHHa gosexa 
H CBHX }ICHBOTHILa. Taxo, monexy je noTpe6Ho 5-10 /a NaC1 roAmmbe. lAcTo 
Tax° cy 3a )KHBOT H pa3Bishe 6HmaRa HeorDroAHe Rannjymone COJIH. Y sem c 

THM 01(0 90% CBHX paCHORMICI11313X RanHjymonHx jeAmberba ynorpe6masa ce 3a 
y6per-be HArsa. OCTaTIBX 10%, HCTO OHaKO Kao H orpomne ICOJIHLIHHe pa3mor 

HaTpHjymoslix jegmbena, ynoTpe6Jbasajy ce y Hajpa3nrimmjxm rpaHama HHAy-
cTpHje. Canto penaTHHHo many nparcrwury npilmeHy Hmajy 3a carta nirrHjymona 
jerouberba, a BeoMa orpaHmmy npHmeHy — jeArriberba Rb H Cs. 4-6  

Y cno6ormom cramy aJIRaJIHH MeTanx ce mory H3AsojHTH emit-rpm:mom 
IbHXOBBX Hcrorubernix xnopHAa. IlpaRTHxml 3Ha4iaj OA a.111CaJIHHX MeTalla Hma 
HaTpHjyM, Jinja cHeraca npoH3BoArba H3HOCH Brune 0,It 50 xism. 

Y oTcycrsy Baxtyxa .rmTHjyM H lbeTOBC aHanorHje cy cpe6pHacTo6ene mare-
pHje jaxor meTanHor cjaja. Hpncycrso npHmeca gaje HM o6Htmo Hwhxacr oTcjaj. 
CBH anxanHa meranH oxapaxTepHcam cy manHm cnemulmtunim Texuarama, manom 
TBPAOMM, HHCHHM TemnepaTypama Toruberba H xn.yuarba H Ao6pom enexrpmnrom 
nposoAnmsoinhy. Ibrocone Hajnanunlje Gl)H31111Ke RoHcraHre Aare cy y nprino-
IxeHoj Ta6nHug. ToR npomeHa ornix RoHcraHTH Li — Cs Bru{ ce H3 CJI. 317.8-10  

0 c o 6 a a e Li Na K Rb 

Caen:14mm Teaama 	  0,53 0,97 0,86 1,5 1,9 
Tap,aoha (gajamawr = 10) 	 • 	0,6 0,4 0,5 0,3 0,2 
Cnewataltraa TonnoTa 	  0,84 0,29 0,17 0,08 0,05 

(H20 •-= 1) 
Rnea-Tponponoarbanocr (Hg = 1) 	 11 21 14 8 5 
Temneparipa Tombeisa ( °C) 	 186 98 63 39 28 
Temnepaxypa icsynatba (°C) 	 1336 890 770 680 670 

3axnanc.yjyhrr manoj crieurukunroj Te)KIIHH Li, Na H K runrsajy Ha norm 
(Li — xrax H Ha neTponeymy). CBH anxamm menial ce Aajy naio cehis HOHcem; 
a HajmeRnm oA HAD( 1.1e3HjyM — no THpAohH He npenasHnasH nocaR. A.incanw 
merann H Harxona HcnapnArna jeArnberba 6oje 6e36ojHra nnameH mare namne 
RaparcrepHerminrom 6ojoM: Li -- RaphurHcRogpseHom, Na — csernowyrom, K, 
Rb H Cs — pymcwracromy6Htracrom. 11-14  

33 Ommtu• xemxja 
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514 	 XIII Ilpea epfia iepuoorwe maim 

C xemmcme crpame, JIHTHJYM H lberoBe amanornje cy mraeTmo 
npm qemy 11214X0Ba ai(THBHOCT y npanny oA Li xa Cs npnmelso pacre. Y 

CBHM CBOJHM jersubmbHma ELTIMUIHR merans Cy jeAHOB8 .11 e H T H H. HEIM- 
aehn ce Ha xpahsem nesom xpH7 
ny MUIOHCICOT peAa, OHII  exep- 
rxao nejcrnyjy ira Bony no 
CXCMH: 

2E + 2H20 = 2 EOH + H2 

Y peruanajH c Li H Na HsAsojem 
BOAOHNK ce He IULTIH CaM OA 
ce6e, 'c K To ce seh gemasa, a y 
cnriaiY Rb H Cc Aejersyje 
excnno3HsHo. 15 .16  

Y ils,AHpy C sasnyxom cse-
scH npecow Na H K (y mamem 
creneHy H Li) onmax ce noxpH-
Bajy 'Twinned Haczarama npo- 
H3B0,Ite OICCHABAHje. 36or Tora 
ce Na H K vysajy o6Htmo y 
nerponeymy. IlpH sarpesarby ce 
Na H K Ha "1L3:wary naxo sa-
nane, a py6HAHjym H nesHjym 
sanase ce camx oA ce6e seh 
Ha o6Hisioj TemneparypH." 

Y ripmcycrsy Tparosa sna-
re amainsf =Tann ce 3anane y 
ermocci)epH xnopa.. Tema' 6pom 
Itenyje Ha Cs, Rb H K c jamm 

excrinosHjom, Aox Na H Li Ha o6muilud Temneparypaina pearyjy canto no nospum-
IIH. Peaxisija c jonom Aemasa ce exeprwiso canto npH sarpesaisy. Y CBHM 
cnyqajeskima xao npomsdAH peamwje ca xa-
noreHHma nocrajy oArosapajyhe COJIH (EX), 
Orsapaise c y n cl) H A a (E2 S) npH Tpmaisy 
anxanHor meTana ca cymnopom y npaxy Aeuza- 
Ha ce C efCCIVIO3HjOM. npH 3arpenarby y EITMO- 
otepn B0,1101011M JIIITHjyM H merose aHano- 
rHje rpme x H A  p H At (EH), Rohl Hmajy 
xapaxrep THIIHIIHHX COJIH y Rojiima ce xao He- 
raTHBaH jOH jasma BOAOHMK (H-). Ca 330TOM 
H yrmeHincom HenocpeAHo ce jeAHHH canto 
JIHTHjYM. CTBapaHae merosor 11137pH,P. (Lia N) 
Aemasa ce cnopo y armoccbepH won seh Ha 
o6Hxmoj TemneparypH. Hanporms, xap6HA 
nirrHjyma (Li2C2) mosce ce Ao6HTH)13 eneme-
HaTa caMO. sarpesamem. Torsion crsapaisa 
jeAinserba anxaninix meTana Aare cy Ha 
ez.  318 . 18-20 

IIpH caropesamy amain= merana y mum),  raceomma Ao6Hjajy ce jeAH-
melba cneAeher cacrasa: 
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515 

C•ophtyna 	Li20 	Na202 	KO, 	RbO, 	Cs% 
Baja jeambetba 	6ena mcylucacra >xyza 	Hamm. )icyra 

OH MIX OBHX maTepllja jemmo je Li 20 Holmium! oxcnn, a mann cy nepo 
cgnna jemmema. 

lipaRrwilly upgmeny HMH yrnannom nepoxcH n 'taxi) j y M a 
(Na202). Ogaj ce TeXHH(IKM Ao6kma caropenEusem hieTHHHOT HaTpHjyMa y cynom-
ma on anyminnljyma: 

2Na + 02  = Na202 + 124 !man 

Ao6gBeng nponanog je o6ntmo npanncacT HUH apnacT H myTe je 6oje. 
AejcrHom Hone Ha Na202  newasa ce xHnponasa: 

Na202  2H20 -4=t- 2NaOH -I- H202  

Ha H3nHajatby H202  npH oHoj peansHjH sacHoHaHa je npHmeHa nepoRcHna HaTpH-
jyMa sa 6e.ibeibe pasHor MaTepHjana. Ha nejarHy yrmeHp;HoHcHna Ha Na 202  no 
cxeMH: -  

2Na202  2CO2  = 2Na2CO3  + 02  + 103 ;man 

3aHoBaxa je npHmeHa nepoxcnsa HaTpHjyMa Hao HsHopa HHceoHHHa 
y CICHOHHIUTHMa H nonmopminama. C maTepnjama Koje ce nago oxcnntuny nepox-
cng HaTpgjyma pearyje Tax° eneprwmo na excrinomja mome gaTgan nacTaTn nth 
npH camom Aogupy .21-28 

HOpMaJIIIH cmccuou allKaHHHX meTana, Hayaen Li20, gory ce AO6HTH cam 
nocpemnot nyrem. To cy cHe xnatpcTe maTepHje traja cei6oja y may Li—Cs melba 
on Gene no HapaHnacre: 

Oxfam  	Li30 	Na20 	R20 	Rb20 	Cs20 
Boja  	6ena 	6ena 	6ena 	myra 	Hapams: 

OHtsin nwrHjyma penaTHHHo ce cnopo ximpamine. HanpoTHH, mow( 
ocranrix anHanknix meTana pearyje c Hortom Hpno emprwmo. Y CBHM. cJlyciaje-
BHMa gejcTno 6HBa no cxemn E20 ± H2O = 2EOH c oc.no6a4amem Hem= 
Homprime Tonsure. HenocpertHe npaHnitme npHmeHe OKCHJH anHantnix mcrana 
meant' Hemajy. 29,30  

Xubpoiccudu (EOM amcanaux meTana cy 6e36ojne, Bpno xnrpociconne maTe-
pnje, xoje jaKo narpmajy sehmly maTepnjana Rojn c imutta go4e y nonHp. °Tyro 
ce =recto y npaHcH H sou — n y T e anHanHj e. CBH XHIMOKCHHH =can-
HHx Men= penamBHo ce naxo Tone H HCHapHaHBH cy 6e3 paanaraaa (Hsyses 
LiOH HojH oTnyniTa Bogy). Y HCTOBJbeHOM cramy myTe aimainije jago HarpH-
3ajy craicnene, nopnynancxe H (y npucycmy Hasnyxa) nnannicHe cynose. 36or 
TOra IbHX Tone y cpe6pnam, HHHJICHHM KIM rHosneHHm cynomma. 

Y Bonn (H anHoxony) xnspoHcHnH anHamnix meTasa Hpno ce naHo pacma-
pajy, npH qemy ce ocno6aba Hem: Ka Honionma TonnoTe. Henn° Team pacrHop-
minat je LiOH. Y HoneHma pacrHopHma antspoHcHnH anHanumx meTana mop° 
cy noTnyHo n,HcocusaHa Ha joie E .  H OH'. Mu= je osa nHconHjanHja jatia Ho 
KOA xnupomnsa CB= ocrankrx enemeHaTa, TO cy Jbyre anima* H a j j a q e 
6 a 3 c. 81-33  

Xkurpogcng HaTplljyMa  (Apygtmje: H.yra cona, HayeTwraa corka) ynarpe-
&masa ce y Orp0MHHM KOHIPMEabia y HajpasHospcHujHm rpaHtima IninympHje. 
IberOBa rownurba CBeTCK3 lip0H3BOHHaa H3HOCH HeKOJIBRO TAHHHOHH TOM, up" 
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516 	 XIII 17$ a atrytia aepuooncy cudgel= 

way ce BefIKKH geo go6Hjaenemmom pacrBopa NaC1. Pete ce oxa mac 
go6Hja gejasom nuneHor Rpm Ha cop ►  no mem: 

Na2CO3  Ca(OH)2  = aaCO31, + 2NaOH 

OA XH,VOKCH,Lta ocrannx a.THCaJIHHX Merluza 3HaTHY npaRTHqHy npnmeHy HaJ111.311 
aacaga canto KOH. KannjyhumgpmccHg go6Hja ce Hacmyqmso enemponHaom 
paerHopa xanxjyMxnopi a. 34 3 5  

jOHH anicammx mem.= cy 6e36ojim. Cxopo me coins xoje oHH rpage ca 
o6Hi11n1m micemmama J72.1(0 ce pacTBapajy y so,H. CyrrporHo COJIHMa K, Rb II CS, 

xoje' ce qecro H3gBajajy 6e3 xmcranlie Hoge, 
20 . 3a JrnTHjyMoBe CORK crHapame RpHcranoxHgpara 

Hpno je xapawrepHervomo. HaTpHjym 3aT3Hma y 
OBOM nornegycpegan nononcaj. Cairn animal= 

16 merana H cna614x* Rucentma ycneg migponme 
noxa3yjy y pacnsopy anxamiy pemanijy. Kom-

14 rinexcHa jegmbema - c joHom anicanHor merana Rao 
rpantrremem Rommexca no3Hara cy camo ca m1n4- 
jymom. Hanparms cacm4m cy o6mma xosumexcHa 
jegmHema Rog xojmc ce jom amcanHor. me-rana Ha- s na3e y CHOJB110i CCDepH. Mm.an raKBH KOMILTIelCCH 
ommicyjy ce Hemmom nocTojHomhy, xoja ce 
y HH3y Li—Cs nosehasa. 36  

Xanor eHHAH aJIICWIIIIIX mem= cy 6e36ojHe 
RpHcranne marepHje H3y3es Li F (H goHexne 
NaF) H nano ce pacnsapajy y Hoga (cn. 319). OA 
OBHX HajBelfy npaRTHimy npumeHy Hma NaCl. 

60 80 100° Hope ripHmeHe y HcxpaHH (oTyn Ha3BaHa numb-
ma co), xnopHg HaTpHjyMa y orpomm4m. 
Hama ynarpe6maisa ce y mntycrpHjx. Eberosa ro- 
gmuma cHercxa noTpomma paqyHA ce Ha gecenme 
MHJIHOHa TOHa. 

3a migyerpHexo 1o6Hjame NaC1 czynce c jegne c-rpaHe ripmpogna Rana-
31111ITa HaMelle COJI/I, a ca ,pyre mopa H cnaHa je3epa (y CCCP BacxyHqax H 
gp.). Hp14 go6Hjamy NaC1 113 Haria3Hurra XameHe cone °Ha 'ce jegtsocramo ROAM, 
a 3aram CHTHH. Taxisa je co gems nyra TOJIHRO imcra ,7:04 ce 6e3 game o6page mowe 
ynorpe6HTH 3a HcxpaHy. H3 MOPa H cnaHxx je3epa NaC1 ce go6Hja HcnapaHamem 
pacTsopa nog gejcTsom cylma H.1111 cmp3aHamem Hoge, Canto' perxo ce ganac npH-
Melbyje paHHja meroga yxyHasama cagyH yTpornica ropmsa. (Cn. 320). 
Co go614jeHa H3 pacreopa 06HT-IH0 CagpaCH paaHe ntemece (yrnaBHoM joie Ca ' , 
Mg q SO4") 14 Ha BJIaHCHOM Ha3gyxy ce pacmsacH (oHnancH, ogHyrHe). 
Hanporms, noTnyHo 1mcra co je HexarpocxonHa. OA gpyrax xanoretmga anima - 
HIM marina BeJTHICH 3Haqaj Hma KC1 — T.T1aBHO KajliljyMOBO y6pHBO. 37-4°  

H H T p a T H anxamHx merana penarmmo ce nano Tone H nano pacnsapa- 
jy y BogH (ca. 321). OA OBHX npaRTHinm 3HaHaj HMajy HCHThytH4110 NaNO3  H 
K NO3 . 06e cam' ynorpe6maHajy ce yrnamom Rao sumeparma Iy6pHBa. Hirrpar 
icarmjyma ynarpe6marta ce Tam* 3a H3pagy npnor 6apyTa (Na NO 3  He ynorpe-
&masa ce 36or cBoje XHrpocKonHocTM) 

Benmai geo NaNO3  go6mseH je Rao cnopegml npoH3Hog npH cisa6pmtanaju 
a3onle xHcemme ancopnnHjom (mmHg a3oTa H3 oTnannx racosa y amarmjama). 
KarmjymmTpar ce o6Htmo goraHja gHory6om H3MeH0M 143m0y KCI H NaNO3: 41,42 

C o63HpoM Ha asojy mso6a3Hocr y r m e H a xHcenHHa rpaga ca anima- 
IIHM MeTamota mita pea cairn — xxcene (EHCQ3) H Heyrpanne (E2CO3). ICHcem4 

Cn. 319. Pactmopibasocr 
xanoremiga (vonin H20) 
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Hap6oHaTH (6HHap6oHaTH) nosHaTH cy 3a cHe annum ma'am 143y3es Li. H3 pa- 
c usopa ce H3gBajajy 6e3 HpHaynie Bone y sHpy orrHor HpacranHor npaxa; y 

01. 320. YlcyBasube coma 
(1556 r.) 

C.n. 321. PacrsopThasocr 
IIHTpara (.110.4/A 

cysom crarby nocrojam cy Ha o6anuoj TemnepaTypH. Hanponm, npH 3arpesamy 
cyst' 6map6oHam gocra maim npena3e y op rosapajyhe Heyrpanne CORK yriseHe 

. mcenme: 

2EHCO3  = E2CO3  CO2  + H2O 

Y Hwy Na—Cs Tepmmxa nocrojaHocr 6HKap6oHirra npmemo pacre (ca. 322). 

Ca 143y3crxola NaHCO3, °cram 60Kap6oHam cy gocra 3131C0 pacraopamm. 
Ycneg xHgponme IfaiDEOBH pacrHopH noHasyjy caa6y manly peammjy• npH 
sarpesa}by (mix pact opa Haasaja ce .1:mamm1° 
CO2  (y carnacHocril ca paHHje ;MOM jeAilaqIIHOM MM 
paanartuba) H peatuntja nocraje jaxo aincanHa. Y 	700 

nonHpy ca sa3pyxom, xoja He caginm CO 2  H3p,sa- 
jaihe osor 113 pacmopa 6Hicap6oHam spina ce =ratio 
sell H Ha o6HaHoj TemnepaTypH. lipaxmnay mammy 	too 

Hana3H yrnasHom NaHCO3  („coga 611xap6oHa"), 
xoja ce ynarpe6masa y megnaHHH, nocnacranap- 	00 100 NI 00 Me 

crsy Hm.43,44  
HopmanHH xap6oHaTH anxatnnoE Ca. 322 11pHTEcax gecom-

Kerma ca H3y3emom Li 2CO3, nano ce pacmapajy y 	jaw* 6mutp6caurra 

sops (ca. 323), npH nerdy ycneg xagponase HAMM 

pacTsopH noxa3yjy jaxo anxarmy peaxunjy• 074 OBHX Hajsehy ripatcrmay npmeny 
HMa coga (Na2CO3) xoja je jegaH on HajBaHanijkix npon3Hona xemacHe minycrpHje. 
Osa ce H3pAyje HRH y 6e3HonHom craiby („HangamicaHa com a) MIK y orinoxy 
Hpncranoxlinpwra Na2CO3  • 10H20 („HpHcranHa cone"). gm* HpHcrans Ham 
Herpe Ha sa3gyxy." 
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518 	 XIII Ilpea zpytia Ilepuo0Hor mamma 

HajBaxamjH norporuaqH cone cy more rpaHe ininycrpHje: xeracHa, 
canyHa, xamje, rennin= H ;Tyre. .0cHni Tom cona Ce ynoTpe6maaa 3a 

omesnumarte Bona, 311 npame py6ma H T.A. rogHnuba 
cHerOxa npommogma core H3HOCH 0110 12 iium tii." 

TJUIBH11 magaj sa npoH3H0mby cone HMa aht0H11- 
jaill1H Hatum mo6Hmasa cone (Consej, 1863 r.), 3aCHO-
Ban Ha pealumjn: 

NaC1 NH41-1CO3 74:0.- NaHCO3  NH4C1 

qnja je pammyrema, c o63mpom Ha penarnmo many 
pacrmopnamocr NaHCO3  nomepella Hageow. Kougewrpo- 
Hamm pacrmop NaC1 Hajnpe ce 3aCHTH ardokrajaHom, a 

°Y . 3aTnm yrmegamoxcHnom (go6Hmexam nenemem CaCO3). 
Cm 323. Pacra o - 

H3ABojeaR NaHCO3  onegH ce H aarpemsubom npemop;H ,y 
BOCT Rap6onaTa 	Na2CO3, npH gemy ce go6Hja yrmeHgnoxcmg, xoja ce 

(A104/0 1120) 	noHomo ymogn y 4)a6piqxx npogec. Marnnuom pacTBopy, 
no* cagpmcm NH4C1, gogaje ce ramem . xpen H npnrom 

H3naojem amomjaH raw* noHoHo yHonH y cba6pHtual nponec. Ha raj Hamm 
xao jenram =anal( ocraje pacrHop CaC1 2 . 47-49  

OCHM cone ynoTpe6nama ce y mpno 311aT1111a1 K011111111HaMa y HHpycrpHjH 
(nperemmo craxneHop fiotriauta — K2C08 . CeM XeMHCICHX meToga go6kmasa 
norm= 113 npmpomor KCl mHoro ce ynorpe6mama 
neneo cyHnoxpera (Koji' canpum no , 50% K3CO3), 
oTnanu InehepHe unnycrpHje H caning' HPH lipepanH 	k".  
°Bye Byre. b0 	 ft' S 

CJIMIHO map6oHarnma 1103HaTH cy Taxobe xuce- 
ntx (EHSO4) H Heymann:if (E2SO4) C y n 4) a T H 	4 antainaux mum. Y Hogg ce H jegan H • gpyrn naxo 
pacrHapajy (cu. 324). lipawriumn 3Hanaj nmajy yrnam- 
HOM Nag SO4  (y mamma nem Ha3BaH npocTo c y 
(13 a T) Ka SO4, Hapoqicro npsx OA BMX. Hajeaxamju 
11211310B ncrrpoman je HugyorpHja craxna. KpHcrano- 	? xHnpaT Na2SO4  • 10H20 („mHpainunrr" 11.11H 
6ep013a CO") Hajla314 npnmeHy y menauman (xao cpeg- 
CTBO 3a tlinnheibe). 	 kt' 

Hwxycyncxo g06Hjame Na2SO4 H K2 SO4  3acHo-
max° je HRH Ha 1:1;11X0B0M H3gmajalby 113 npupogHnx 

2e 40 0 IC 470' mmHepana mu Ha npepagn onromapajylutx xnopHAA 	imam TyPa 
cymnopHom KHCeJIHHOM. Y nocnegmem cnytrajy ,cyn- 	C. '324. PacraopnamocT 
cbani cy cnopeAaH riponasoil y npoHasombn COHe 	cYncbara (mon/A H2O) 
cerium. Orpohine maximum mapafturra wpm" BOAS 
Kapa-Bora3-ron H Heim cnaHmx je3epa xojama je oco6HTo 6oraT CCCP 
Kyqyx y 3ananaom CH6Hpy). 51-59  

11.3 ynopel7ema oco6aHa Rano caimx EUI1CaJIMD1 men= =co H 11•11X0BHX 
jejunsema mHga ce, ga ce oco6nne yonurre memajy mpno npamminio y HH3y Li—
Cs. ammo °Home IIITO ChM Hata= KOA B H Be, npmH enemewr nogrpyne — Li — 
3ayamma y Hamm nornemy HapogHTH nonomaj. Mane paorHopmumocr H.erommx 
COJIH C aHjOHHM8 CO3", PO4'"• H F', a raHo4e noxpoHcHna, peJlaTHBHO now opmajarbe B0 flH 3arpeHamy xmipoiccH,ga H Hem ,pyre 00061111e upH6JHDHyjy Jurmiyht marne3Hjymy 11 xammjyhty. Ho Behatm °crannx maim= Jurrnjym je max TnnutzaH aJlICaRHH meTan." 
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§ 1. Aincarmu meilanu 
	 519 

gong= 

1) Mana cy Hexa ieninisaba Na H K (xyxHrboca co, cons, norania) Gina nom= join y 
HajcrapHja Hpemema, pit3nHma Hamety o6a enemeHra.ycraHoruseHa je rex Holmium 18 sexa. 
Y cno6ongom =my Na H K je HanHojeH rex 1807 ron. JIHTHjyM je orxpkweH 1817 ron., gem-
iYm H PY6HAHjY12 — 1860 Om. 1861 ron. EnemeHr 6p. 87 — clopaHnHjym apenawreo je Jj. H. 
MeHnemejes 1870 ron., a ompHnea je rex 1939 ron. 

2) lipmponne Hacnare AIM pacrHopHex corn' Ha repwropHjH CCCP crHopHne cy ce 
nocreHeHam ycaximinubem yHyrpannbinE mopa, xoja cy y hunrynam enoxama noxpinsana WHOM 

Aeo &Tone H 33HAAHOr CH6Hpa. Ilpncycrao xanvijyma y Conmammom PYAHHxy xpanbcxe 
conH 6Hno je orxpameHo (1917 roes.), a orpoMHH suagaj oHor Hana3Hurra 3a minycrpHiY YTB P 
je 1925 ron. 110 311.11=111123 xannjyzda °Ho pyrtHurre npeHa3nna3H CHa mum y3era mei.= 
pywurrra. 

Teonounat npecex Commammor pyinnura noxaaaH je Ha cn. 325. Kao nrro ce H3 C.TIFIRP 

SHAH, npana coin Hacnara Halla3H ce no cnojesHma HaHoca (1), xpetnbaxa (2), morsel= (3) 

Equi.29 " 

6 m ffy al. 28 	mispu.8 	 140 
6 .:7:7• /V-011■40; 	100 	 0/00, 

60 

0 
60 
100 

180 
220 
260 
300 

7 
111111111111 

Cn. 325. — Cxemaraut reonomux npecex COAHIMSCHOIS pyrnuma 

H 
rHacoHOCHHX (4) cTeHa. Cams Hamra cacroja ce nornamrro Ha xameHe conk' (5) y xojoj ce 

Hana3e cnojeBH cHnsmorra (6) H xapHanirra (7). Cpenibx canpmaj y xamijymy (cpanyHaro Ha 

yo6Htlajem Hamm xao K2O) y CHAHHHHTCHliki cnojesHma Hamm °Ho 15%, a y xapHanucxk'M 
— ono 12%. Y MOhHHM cOHHM Hacnarama SepeaHHcxor 6aceHa, Hoje cy npony•nceme ConHxam- 
cium Hacnara, nocroje c.nojerni cHnromwra xojH canyxe no 35% K 20, a xanHjymosa Hamm- 

urra Hit J. Ypany xaporrepHcrwma cy BeoMa 36or marl= HOJIH11111121 cyncbara (mEnepanH 

lc a 'fax — KC1 • MgSO4 • 3H20, 110.11H113.11HT — K2SO4  MgSO4  • 2CaSO4  • 

• 2H20 H np.). 
3) CynnorHo 1013111)3TMOBHM Hacnarama, npHporani 113B0pH 3a no6Hjame HaTPlijYM013101 

COMI 
(Mopa, cnaHa jeaepa, mamma co) Haman ce y mHorm ambama Hirrepecamma je orpomHa 

motiliocr Heim pymonca xameHe 
coin. Taxo y Hnercxy HenpexHAHH cnoj conk! Hite y ny6Huy 

no 1,5 Km, npa Remy ce He Hcnomarsajy HLIK1121101 31131111 nj1 ce npH6nHnoino HseroHoj norboj rpa: 

mow Tormunba cHercxa npowsomba iralpHjymomix jeAmbaba (yrnaaHom NaC1) panyHa ce 

Ha AeceTime monnoffa TOH/2. Cseraca , upom3Boitiba icarntjymomix je,gmbena H3H0C11.33 je 1937 

ron 3,2 bum iu (cpagyHaro Ha K 20). 
4) HarpHjym ce y )101130THHICHOM oprarmamy Hamm nperewno y COHOBHM3 henuja, 

(nam(bama, xpHH), a xannjym y caMHM nonaHma. Hapotnrro cy 6orarH xaaHjymom Hem.' yHyrapaat 

°pram! 	jerpa, CJ1e3HHa HAP. Y 110.111111H y3eB, H3paCT110 )KHBOTHRXICH .  OprallH311M 01,11P/KH 

06119H0 Homo muse HanHjyma HO HarpnjyMa (no Temann4). HanporuB, y em6pmany )201BOTHIBIt 

HarpHjyma Hma MHOro slime Ho xanHjyma, npH memy je onnoc Hame4y o6a enemeHra upH6nnnaro 
camas maw je y mopmaj BOJU2. Hexn Harnonm cmarpajy °Ho Rao Henocperum AOICa3 cy 

cyBo3erate /2121130THHae nponsinnne 123 mopmaix opraHH3ama. 
5) KOMIKO je Henma norpe6a 60ubmix opromaama y HanHjymy noxaayjy cauelui 6po- 

jam (y la K20 no Tom): 

03Hma paw Japa nureHHun 

3PH0 	I  CJI311112 

6 	7,5 

  

Kpommy 	IllehepHa pena 

xprona  Jumthe I xopeu  _ =rube 

'6 	8,5 	I 	2,5 	5 
3pao 	cnama 

. 6 	10 

  

  

  

1 

+140 
100 
so 

Hubo 
mopa 20 

100 
140 
180 
;20 
260 
300 
-3+0 
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520 	 X/// 17pea zpyfia fiepuoamor mamma 

Ycnem ca6mpans nermme H3 aemme ce y genom cmeTy 11313.11a1111 came minim nnme om 30 MM. ia 1<20, TORO Att 110jeAHIili aeaubmurra mory 6p3o ma ocmpomame y manMymy. 06oratamase 3C-• 
immune mumjymom y mamma cnytiajemma nomehama Harm npmmoc masc. Hapowiro Beam! 
oHmaj Hasa I:WT.1CM mumjymosa by6pana 3a Brume xyarype xao IMO cy z(pommip If Mellepria pena. KOJIHRIEMI K=O y mammal by6pHsy — CTIOCKOM by6pmmy 113HOCE .OHO 7, KZ no TORN. 

nOjeWilie spore 6mxima nopem xanHjyma acxopmutmsajy rmobe jenmbema mpyrmx tumammx mean. Taxo sem Grime maw( je3epi n mopcm 6mbe canpum Belie maritime Ha- 
TpHjyma. JIHrHjym ce H&1111311 y Haulm BpCT8hia AyElaHEI, py6Hunjym y HCICHM 'mamma pease. Py6H- judym ce 1111715311 rambe ysex y mow (npocemHci: y 6enom — 0,5 me/A, y npsenom — 1,1 szta). 

6) Cynporso HarpHjymosHor comma xoje ce H3 some mory naxo nenpaTm, xamijymose 
COM cy /mom Impale Bosse 33 3eMJby (36or aTcopmmje orr dipole mule). ‘Ta Hmbemara H1111 

sestina( anaHaj 3a pamnhe cyso3emmix 6inbaxa. C Hpyre 
crpme OHS yCHOBJE.11133 penarmmo CITOMMITI30 nimpozumx 
BOM y icamjymospim COMM. HanpHasep, smra Homer Toica 
Bonne mum( xamijyma 25 ups maim or( HarpHjyata. 36or 
Tom je cyj46Hila o6a enemewra Ha 3eaummoj nospamum ynpaso 
06PHYTa: ;lox ce HarpHjymosa jej(Hiberba HaTOMHHaBaj1r 
y mopttirta, Aovie je rnasHH momear reoxerounme HcropHje xa-
mjyma pacejasa as e-  meromm' jemnbema y 3ehum. 

7) ao ysobema 'y npaxcy enexrpommoncor nocrymut 
?ACTIUM HaTpEjyM ce Ho6mmo 3arpesamem cone C ytmem rrpema 
pearamjn: Na2CO2  + 2C ± 241 lama 3C0 + 2Na. Cxema 
anaparype 33 Ho6Hstube HalpHjyma eneimpommom Heroism- . 
Hor -NaC1 Hark je Ha an. 326. Kynarano ce 'cacrojH H3 me-
m:moor omorma ci6nommor mamorom, rpacimme aHozre (A) is 
Tuumimpstme rsomeHe )(Orme imateby xojrix ce xana3n mpe 

Ca. 326. Cxema
be mera 

enexrporm3epa macra jumcDparma. Kao enewrponwr capful Hexurcrx NaC1 
(T.T. 800°), a jom 6ome nami TOR11 3.133 casein off 25% NaF 35 no6Hjaimor 	H 12% KC1 (Imo omoryhasa soerbe nponeca Ha 610 Ho 650 0). HaTpHjyma 	
MeramH HaTpHjym ce c.xyruba y ropmem Hem muummnimor 
xaromtor npocropa, a oryga npenam y cxymbati. Torcom 
enexrpom3e xynaTnny ce Hmaje xymmcm co. 

np0H3BOAMI merarmor K a . Li je Hecpann,eHo maiba OA 11p0H3BOAlbe HaTpHjyma, a Rb 
H Cs 3acma ce He Ho6Hjajy y mulyerpricturm pa3MepaMa. 3a go6Hsame marmx - ROJIMMIa OBEX 
merana 3romo je 3arpesame y saxyymy oHrosapajyhHx ximpoxcma ca merammm xamuljymom. 

8) CsH animist me-ram xpHcrannury no. THTty neirrpHcalie Home (m. 273). OM ce omit-xyjy Hcx.mytinso BHCOHOM 3610HOTIdiy lipH 36Hjerioer 6p3o pacre npn npenasy oH,Li xa 
Cs. Taxo axo ce 3anpeMlma merana no,a o6Htnnso ycnomma yame 3a jemuunry, TO non IIpHTHCKOM 
OA 100 ma,ma ail ona je jejunum: 

Melon  	Li 	Na 	K 	Rb 	Cs 
0Hrosapaiyha 

aanpeauma  	0,672 	0,606 	0,500 	0,473 	0,368 

Moryhe je, Ha je catameme 3anpemme lc* ce Hamm Hog Cs se3ano ca npomenom came enex-
TPOHCKe crpyxrype aroma (npena3om enexrpoHa ca mama 6s Ha HHso 5d) nog Hejcrsom cnonuber ripHroma. 

Hpena3 anxammx merana H3 gsperor y racomrTo crame 3arresa yrpornax cnejlehrix Ho-
minim exeprHje: 

Meran  	Li 	Na 	K 	Rb 	Cs 
Tonnora Hcnapasama 

(xcanlz-airwm) 

Y napHom craH,y monexyJm animism meTam cy amp() Hcx)brumo jemoaromm. To je ycnos-
rbeHo manom noc-rojaHomhy omosapajyhm Asowromma monexyna nrro ce BHAH 113 npHnomeHor 
ynopepnor npernma IBHX0BHX eHeprHja HHcourrjausje: 

Monexyn 	 
PacTojame je3rapa 

(A) 	 
EHeprnja =cow- 

janHje (man/,won) 

Lie 

 2,67 

26 

Nat  - 

'3,08 

18 

K, 

3,91 

12 

Rb, 

4,32 

11 

C.% 

4,55 

10 

36 	26 	22 	21 	19 

Kao n y carrajy xanorma (VII § 4), monexyn Eg yronmo je nocrojamM, yxonmo je mmbe pa-
crojame jesrapa. 
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§ I. A.exaAuu eteulame 
	

521 

rive am aBlaLTIHHX merana o6ojeHe cy HapairrepHcrwurom 6ojoM: Na — nypnypHo-
npseH, K — rumHoseneno H Kapaxrepxcncime cy Taxotfre o6ojewl xonomxim pac-rHopx 
°BMX merana (BanpHMep, Na y erpy Hida 6ojy oA nYPHYPElowy6Knacre  no nniuse). Mersunut Ha-

Tpxjym ce ASKO pacrHapa y HcronzeHom NaC1 (A) 20% Ha 850°), npx Remy je cum/Annum pa-
crona 'wakes° Hsnmajamem xpncrana xpaubcxe conH, o6ojemx !Limo. HaTpnjyM ce nerypa 
ca HH3OM merana (Ag, Au, Cd, Zn, Pb H 74).) AOK ca Apyriima (Al, Fe, Ni, Cr, Mn H xp.) He 
rPa.Tra nerype. CBH anictunuf Mervin pacraapajy ce y mum (fruiTHjym cna6nje on APYrmE), npn 
Remy ca Hommel:best TeMnepaType pacrisopmmsocr pacre. OHH cy raxo4e pacrsopHH y melon 
amomjaxy (IX § 1 non. 11). 

9) HarpajyM ce smoro ynorpe6waHa npn ourresama pa3HHX opraHacmx jemme55.11, jenmus 
nenom R 3a A0611Balbe Hex:Hx weromx AemsaTa. Ennui:pm° irpanabewe y napes Na Kt* naje 
wry c:Hernocr jecre HajeRoHosurundx (aim HeripxjaraH 36or wajaHce xojy naje OKOBHHM npeg-
reemma) H38op Hernraqxor ocHerweixa Ca xoecinawjenrom xopHc:Hor nejersa crpyje no 50%. 
"Sr ofincncy amanrama HarpHjym ce gear° ynorpe6mana Rao eHeprxtmo pegrawoHo cpencTrao. 
Y nocaembe pee no6Ho je seminar mframaj y minycrplajn xayqyxa H ymeranyprnjH H BHTHiYM. 

Taro je 6Hno HabeHo na mHore }berme nerype ca xpyrum meranHma Hmajy Hpno ico6pe mexa-
mvuce oco6aHe. HanpnMep, ,go,gaTax canto CTOTHX xenorm npouenTa numjyma seoma mu:wham 
TT/AWAY anymmilijyma H Lerornix nerypa, a nonarax 0,4% rurrHjyma onoHy acopo 3 nyra nu:w-
ham THpnohy, a na ce rim Tome He noropina OrnopHocr Ha camjawe. Hma 3HaKOBa Aa C.IPPlaH 

=max xesHjyma no6ommaBa y Henrwoj mepH mexamcque oco6HHe marHesHjyma H trysa ra on 
moposHje. 

10) Ox metyco6muc nerypa anxannxx merana npawnsunc sHamaj 3a opraHoce cmcrese 
susa req:Ha nerypa xanHjyma ca HarpnjyMoM (ca 76% K H 24% Na) (r. mpnc. —12,6 °). CnpaHnsa-
me one nerype H3BOAH ce rmemeH,em on oxanunix omm otimuhem4x xostanicha xamcjyma H Ha-
TpnjyMa y nopnenawwom aBaHy Hcnon 6eH3wa (onepanmja je nocra onacHa, Tj. Aemasajy ce 
mane neroaaumje). Y remnant ce one nerype (sarHopene y cmcremy gem) Haman ynorpe6nAatajy 
sa 6pao npenourewe ronnore. 3amisubmso je, na ce Jurrlijym y HcrorubeHom crathy imam:mato 
He mama c ppyrxm anicanint meTanxma. 

11) Hcnyurrawe ascrnocitxx sparKoHa y rainy 6ojeam nnameHa on crpane sarpejamix aro-
ma amcanmix merana npoyspoxosaHo je no reopsdn Bops npecxaxauxem enexrpoHa ca Bmlrmr 
areprercsarx HHHoa y mum. HanpHmep, RapawrepHcrwma wyra nmixja HarpHjymosor cnexTpa 
Hacraje npecxaxamem enexrpoHa ca mcsoa 3p Ha miBo 3s (H. cn. 132). Olucrnefrwo je na je as 
omoryhasame TaKBOT CKOKa Heomumulo /la ce arom HpeTX0X(HO Hanpawm, Tj. Aa  ce jenall EMI He-
KOJIIIHO 'berm:nix enewrpona ,gose,try Ha swim emprercxx HHBO. Y nocmarpaHom cnyciajy Hanpa-
mcaj aroma 65usa an pawn ronnome eHeprHje nnameHa (noTpe6aH je Ft:pc:sum< 48 xxa.s/z-aisiox), 
aim ce on mowe H3HecTH H Ha raj HatiHR urro he ce aroMy caorunrxTH eHeprxja Hajpa33uvulTujux 
o6nnxa. Kan rpampuin cnylud Hanpawaja jaHma ce j o H 55- 
sagHja aroma, rj. nornyno onalxube n,eronor Hajcna- • JOHH3aHHOKH 110TeligHja3IH 
ISHje HeaaHor enexrpoHa. 	 aroma 

= 600 V 

cot: eliepeuja jouteeariuje (xmA/soli) = joau3aquouu tioulen- 
tiujaA (y Honiuma) x 23,06. Mnowarrem 23,06 locaA/eware 
npercrauxa eHeprnjy rpasi-enexrpoHa (rj. 6,02 x 10" enexrpoHa), no6smeny npH npOnasy 
xpos y6p3asajyhe noise mums on 1 V. 3axHamyjyhm (mom oxHocy, 6pojenH Koji! Hapax:re-
PHIIW naxohy c Rojom atomic (Him monexynx) ry6e cHoje enempoHe, mory ce ca HCTHM ycnexom 

aspasHrH 6Hno y Briny joH553anHome eiceprmje (Q), 6Hno y Taw jomasanHomix noTeHnHiana 
(I). 0n Hoc Hsmehy °mix 6pojmcx HenivmHa H fr7j3ylla noxanaH je rpacinnucH Ha cm. 327. 

Kao urro je seh paHHje noxanano (IV § 2), eHeprxja 
joHmarcHje Haw aTOMa mom ce °memoir npoynaHamem 
therosor cnexrpa. Ann, nopen cnocrpocxoncxe (yomuTe 
yseBmH, Taxnlje) merone, nocroje H npyrn Hatuum sacao- 
BaHH Ha nporucHamy cyjapa aroma ca 6p3Hm enempomima. 
Kao pesynraT TaRBOT cynapa, a 11pH )101303BH0j ICHHerlitiK01 

eaeprnjn cnommi enexrpoim H3nehy 143 aroma npH qemy ce 
crHapit onrorgapajylw 1103HTBHH jOH. 

Orynajyhm y enexrpHquo noise, enexTpoH ce on6Hja on 
Herarmwor nona H 6yge npicHrfreH on nosHTHHHor. Axo je e— 

6p3mia enexrpona oxpeheHa oxHocom v e—Km/cere. 
pannxxa noremwjana y6p3asajyher noma (y BOBTHMa), To je 

lipema Tome, mmajyhm HanOH mama mouce ce enexrpoHy narx 
oxpeheHa 6p3mia, a caMHM Tux mouce ce oppefrunm H Hem- 
mum zumeTwwe efrceprHje. 

Taj Hajmawx HanoH nowa (y Horrama) Hint !come ce 
notrawe irpHmehHHaTH o6pasoaaube 110311THBHHX joHa, 3OBe 

ce jouwayume iiouleutitejaA (I) name maTepHje. Ca eHeprxjost 
joHH3auHje joinc3anHom5 noremwjan Be3aH je TrpocrHm oxxo- 

13,5 

He 

24,5 

Li 

5,4 

Ne Na 

18,6 21,5 5,1 

Cl Ar 

13,0 15,7 4,3 

Br Kr Rb 

11,8 13,9 4,2 

J Xe Cs 

10,4 • 	12,1 3,9 
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522 	 XIII Ilposa apyt2a fietuoaltor cuculema 

Ottornepoo je lla pconmco ,je MEM jommatioomi oureinotjaA aTOMa YKUlifiC0  oBli ?mane ry6H eneiCrpoli. Kao InTO rzoon,syjy 6pojeau mamma Ta6JnWe, y nay Li -- Cs jomisamions 
Imam* ce cmasyje. To mo 6mia H y may nem= racooa H xanorena. OW optimum& 
rtossiyoo je paayaingma jep je npapommo ma npx aaanormoi enemrpomcmoj crpprrypm atoll maie 
caoj ememrpo0 Fromm mamme ymemtme je mai ynomeonjo oA nos nor jesrpa. Bpno =CORN jommaintomi noremaijami mem= racosa npoyspOKomaam cy tiapocurron uocrojanomky 

1 0 	0 7 t 	I 	4 
/04471// 	

'1‘'‘.1. 0) 1k tie ) ? ,IV .IrY iril. Y)1. / . 1 1 I .  
00rAgerrParaw 500 250 100 . 150 	IX X 00 20 60 50 40 	JO 

C.n 327. Joansammaa amemprisunt H eaepraje jomismaje. 

8-enampoacxor caommer cnoja. Cwox asmeby axepTiont nom H ourosaptiblion .amunion 
meTana yrrpaao je a mamma crsapamea =nor enexTpoucaor.c.noji (Tj. mimeses Roam. enex-' 
Tpona oA jesrpa). Ha npamepama =pow Li — F, Na -- Cl H T.R. Moace CC MHO mama ynora 
aosehmba ettexTmmor aa6oja jesrpa (XII § 2 non. 26) npx Haromanaaamy enewrpoaa y jegsom 
HCTOM cnojy. 

12) ,L(aTa immix joust:mamma uoTeausjana oAroaapajy ry6irmy jemior memo's oA 
crpase aeyTpanaor.amma. Otarrnenno je Aa he oTcrpathitembe maim "miter 6aTa Belt more 
Teme (aapoxarro axo ce OTIVITILC/be Mopa asaomrra as ramyseaor cnoja).`Harmamep, nocrenelat 
joimsammaa syremaijsum Mom xaceoaaxa asnoce: 

OTprayra enexTpoa 1 2 3 .4 5 6 7 8 
Jommamioaa noTea-

uxjan (Boar) .... 13,55 34,9: 54,6 77,0 113,3 137,4 735 867 

13) Him jonasamija monexyna pacaman,a ce mory Aormarra no pasnHM =mama, 
oA Rohm csaica oA oaapa caom jommansomom noTearmjany (I). Haapamep, .sa NO moryhe cy 
cneAehe aapajawre: NO NO+ + e (z= 9,4), NO N 0+ -I- e = 7,5), NO 

N+ 0 G (I = 21,5). Kao into ce ewawH as npaSmcesax nomarama, pasnarame no 

14) Y MC= c HHCta M jommaziammat naramajannui 
amcaJw  MCITUM, HAMM aTOMX now yraoajem pasmmx Aejcma 
penammo MIRO ry6e °sok caomswnbe enezdporie. Texas 27612- 
Talc. ce, aanpwsep, Aemaaa nPa o.c BeTn,a B a a, y 'nacre 
nonpmaae ammalor ?ACTIUM. PIIH noTPe6aa sa mmajame enex-
Tpoaa Ao6iija ce y Awrom cnynajy aa prya enepraje torota 
xoje ancop6yje menu (IV § 2). Ha roj imp= Kola Roca HURD 
ItIOTOCACHTplItIHH a tp e x a r, xoacrpyncaa je snaps: 
0oulomeme4A, Ti. armpaT xoja senocpeAso Tpaaabopmyje CBCT-
mazy eaeprajy y  enexTpagay. 

Yapoutheaa-  =ems clooToenemema noxasaaa je Ha cn. 328. 
Ha pay easucyacaltor (ca acaymnamm BasAynom) cyAa cram . CC 

ornenano oA UMW CHOI ammumor MVO= .B cnojeHor 3R CHOJEdill BOA. HRH OTRCHRHOM y 
riy1TAUTIAbOCTAI Cy)79 C111113,CH je "mam B og nzmTHHCxe *MAC, Taxobe aerrocpenuo BC3311 sa 
CIIOJbHH BOA. Y OHIO Cy cem Tors warm= Taxobe rannauomerap H nomohim 6arepaja. 

Y arcycray carrnocrs ?CORO je apexamrro aSmeby BaBa crpyja He Tene. HanpoTas, 
axo ce ocaeTJiH noopminsa anwanaor meTana, Ca me amen eneinvoam xoja nanajy as amen 
B H Tame sarnope 1(0310 crpyje Te ce ma isj Hagan crsapa jeAsocmacneaa crpyja. Osy max 
peracrpyje ramumommap. Hama crpyje we dwroenemearnma UpOTIOIYHROHIUMII je civex-
seanaja caernocaux . spaxosa, a mrremarrer cTpyje — maTeasaTety OCBCT.133341. Tpe6a apace- 
Tani, Aa je paw  yrpomen em 1136311H38lbe C3ICKTp0HR as xormaxTior KomaAa anxanaor meTana 
Asa lira maim Nero paw UOTIX1511H 33 ,as6asagambe joke as of roaapajyher amamartyamor moms. 

KoectamajesaT impactor HOCTIla eboToenemeaTa sash je jom apno Mama H 360T TOM 
Cc oral join He Wry RCHOplICINTH Mao TjHUICtOpMATOpIt gramme enepraje y enewrpanay. ARK 
Bel COM BRHOTOCT OBOr MpO6JICHHH011yIUTil Ha Ce HOMHCmw Aa he oa y 6yAyhe HAM CHOC =- 
MIMIC° -peumuse. Y ppyrara o6nac-rama — sa ayromaTcxe perynaTope mexamtsama, Teneassaje 
H T.A. — 430TOCRAMCHTII 11113319C seh H AMIA9 =pony opaormiy apameay. Pearlman cboTo-
enexTmmaa ocernamoc-r mamma mem= npeaa pasnanwmat Tanacasm Aymnsima DRAW= 

Apyroj cxems (Ha ‘xeyTpainat MOM aura, U0SHTHBHH jOH miceo-
=Ka a encierpoa)-  awe MINIM Hero npocra joaasamija ca o6pa-

1 1 11,111 1  * 	30131Ubeld monexyncwor join NO+. 

Cn. 328. 
Cxema claToenemeaTa 
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memo= man je Ha cn. 329 (opmsHaTe 38 nirrinym chimbeibe cy neT nyra). Hs nopebema one 
ounce ca cn. 330 ripossiinasm, ma no creneay npustarba pas warrxx 6oja aroma Waxman ce 
ripH6=Haasa nosequjem oxy mesinym. Hom mejersom TOHR tboroHa AIONCe He camo ma ce iisseme 
H36aumatbe enemrpolia H3 &TOMS Beh H pacnamaise monexym, a y TOM 6pojy H join. 

Cm. 329. cboroeneurpirtma 
OCCTILMBOCT IIJUIRJIHME 

Cn. 330. Ogroaapajyha ocernAmocT obsi 
npeMa pa3JIW1HTHM 6ojaMa cneurpa 

15) Y carnacHoarn c -Toxom npomein jOHH3IIIIHOHHH noreapnana =ciiHHx mynas, morno 
6H ce ogexiBaTM As he y HanoHekom perry 'Tama! Ha neHom Hinny 6HTH Cs, a Ha Aecnom --- 
Li. Kao mro ornem noxasyje enempomm noTeHnujana (V § 8 Am. 3) y HCTOUJbeHHM CO-

JIHM8 JIOHCTII ce Taxo H meibajy. Hanparim, y pacTsopmma COUR enexTpomin UOTCHwi. 

j83111 nunnyma BehH je Herd ICO,II xannyma H HaTpHjyma. 

Menu 	  Cs Rb K Na Li 
EnexTponim noTeHtunanx 

(Baer): y pacrony • 	 —2,9 —2,7 —2,6 —2,4 —2,1 
y pacrHopy —3,0 —3,0 —2,9 —2,7 

Osseo Henincom enempornom noreHmejany mrrinyma y pacmopy ppm je Hapoturro 
Henexa eHepruja =Apennine lberOBOr II03HTHHHOr ;OM § 8 mon. 17); AOHCTli HII ,pagyil XII-

APallumje join E+ (rio cxemx E++am=E* ) pamoTema Hoist nocrojH Hon enesapoAe E.4-43+4-e 
Tpe6a ma ce nomepn ymecxo H TO From= mine yxoninco je jcionfinut joH mune xumpaTscau. 
Twee je ycnombeHo H3BeCR0 HsjemHamasa B. e eneicrpominix noTeUntima MTH= 

SUUCRIIIIIIX wrens, mepeliKx y pacrisopHma. 
16) 311HHAUTAIBe cy pesuarine Taejon= Hersusunniba xoje ce metnaHajy y pacromtma 

COJIH anxammx menna, Haninvuep, no cxemH: KF Na NaF + R. Pm:mons:a omix npo-
neca Hecro je nomepena Ha crpaHH Henusanniba maibe mammor tuncaimor Helium OA aienumg-
jer. Hain:weep, sa nomeHyry peluanjy HM11810 [Nal9 [K]4KFI[Na] = 3.5. 

17) llpx CT1081by MeT/IJIHOT xamnyma y Hompy ca Hamencom Iber0138 Hospnnnia Ce nocTe-

now noxplisa mane Him maibe me6eimm cnojem nepoxcHma (ca cpemibum Taman: cnojem oxCHR41). 
YnoTpe6a osaxo oxcHmlicaffor xaninyma (a Taxobe Py6KmaliYMa H Ile3HiPia) mecTo nolumm 
ca co6om jaxe examosHje, ycnorimeHe nojambinsubem Henocpemsor mompa ussieby nepoxcHma 

merana (Hanimmep, non H.eronom cetiemy). Y cnriajy HaTpujyma He npeTH 	OMICHOCT 

saTo IUTO Ce OH HOU 06IVIHHM yCJIOBIIM8 oHeMmlle canto Ho oHcHAa• 
HaTpHjyM H Hamnym rpe6a warm y mo6po 38TBOpeHIIM CYMOBHMII HCIICH cnoja cysor H 

HeyrpanHor nerponeyma, Haje ,1103E0meH xouraxT ca mceniniama, BOAoM, xnopoinmue opran-
cralM  (CC14  H T.ri.) a imprrom yrJbeHOM KHCCJIHHOM. He csiejy ce HH y xom curiajy 
H8TOMIUMIMITH mann ICOM8AH Humbrata, icoM ce °mummy Hapomirro nem (a6or cpasmepHo 
Benne nownium). HeHcxopinnheHH ocraiw xamnyma H Harpinyma npw MIUDIM HalCCOBHM 

yinturrasajy ce ysajammue mejcmom ca =mom anicoxona, a Hp, "whim caropesaibem 
Ha yrmy om nosgepa. 3aruubeim =cRUnm meranH Haj6ome ce race nocitnajylui He cyinim npaxom 
xtunibincaHe come. 

18) Aejemom yrJbeHmoHcaceHAa Ha meranFrii genjym mo6Hja ce Hap60111131 lIe3H-

jyma mina je Hajjernocrarmaja claopmyna CsCO. To je xcyra Ampere mirrepHja, xoja ce He pacmapa 
y opraHciaim parrsapa‘mma x paaniume ce Homom. Ammonia jerunbena gory ma ce many ca 
py6HpHjyMOm H xamnymom. C mew= crppaype rpe6a ax Heposamo, cmaTpaTH xao omro-
Hapajyhe coax xexcaoxc86eHsona — C 6(OE) 6  (n. X, § 1, mon. 46). 
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524 	 XIII lIpta epytia tiepuoduoz mamma 

19)IloonaT je Taxolje zpyrx HH3 xap6onnannx iCAHHaelba =QM= meTana (y6pajajyhM 
Ty nawnjym H JIHTHiYM) HOjH Hai* HCT'y emnapncxy ebopmyny, anx BepoBanio apywrypy A-
nathema THEla EIC102 (H. XII § 3 non. 10). Om jenmbelba ,goamajy ce y num 6enor npaxa 
nponyarramem CO xpoa pacisop =Kamm manna y TemHom tistomfjaxy. Kap6omvxn E IC202 

 exemnoamam cy H CHJIMM cnowraHom pacnagamy no mewl: 2E 2C202  = E2CO2  E20 -I- 3C. 
Ono pacriagawe age '110JMKO self Ha o6Hquoj remnepaTypm a HPH aarpensiby Ha saagyxy Ae-
LIMBS ce C excanoamjom. Cxopo HCTO 'Tam 6ypHO pearyjy OBH Rap6OHHAH BOAOM.. 

06paaosame excrowammor K2C202  mowe ce nocraha mcapemem cmeme noTame c yrze-
Hom. CTora, paanwscro og narpHjyma (gon..7), 3a go6Hjame nextunfor xamfjyma osaj HIPMH je 
HenomecaH. 

20) MeTanmf neanjym cnoco6aH je ga ce jegiwn ca eXHneHom saiYtill %WPC= 
Hp0H3BOAH mpxe 6oje cacrana C2H4Cs2 . Ca BOAOM Ce OBO jegmeme paanawe Ha C2H2 H CsOH. 
Y peaxtudy ca 6 e n 30A0M nesHjym cryna nonaxo seh Ha. o6HmHoj TestuepaTypn gajyisx 
•1.THH Timor CsC6H5  (Rohl ce Ha naagyxy 'tam cam og ce6e). Py6wmfjym pearyjy Ha unman Ha- 
• aim camo Ha 70° . ,11pyrm ansamm mew= ca 6eH3onom He , pearyjy. • 

21) Bpno miler Na202  6e36ojax je, aim wrosatoof npenapar HMa o6fitmo wyhxacry 6ojy, 
(xoja ce nojamana npH aarpesoby). Tepmfftwo paanarafbe HarpHjymnepoxcHga (T.T. 460 ° , T.H.lb. 
660°) nocraje npmmemo Ha oxo 600° . LIejcwom soge Ha Na202  AMIa3H Ra jaxor aarpcsafba xoje 
je ycnonmeno crnapamem xampaTa N202  • 8H20. IIo3HaTo je Taxobe minfcranHo jegmeme ca-
crama N202  • 2H202•4H20, xoje nano ry6H Bogy Kama ce ;yaw y excmcaropy Imam cymnopne 
xacename. AHanorHo jegmbefhe xanmjyma xpacraname 6e3 noge. One MaTepnje mory ce Ao6nTa 
Aejcwom womfeHrponanor nogonanwepownwa Ha ogronapajyhe xampoxcnne mffje pactsope 
Tpe6a aamm ORAHMITH. 

11pH onpeanom nocrynan,y Na202  ca annoxonom oxn4efous Ha 	npema peaKIwjH 
Na202 +C21-150H = C2H5ONa+NaQOH go6Hja ce xmcena co sogomixnepoRcHga y sway 
6enora npaxa. Ona MaTepnja mcnyurra loweomix join nawne Hero Na202 . OA noce6Hux peamwja 
HarpHjymnepoxcaga Tpe6a nomenyTH gejcrso yrmeHmonoxcaga xoje Telie no cxemll: Na205 
-I- CO = Na2CO2  + 119 laca.4. 

22) Liam nepoxcnz HarpHjyma HJWn xoja campwa pasHe =game (nanimusep xnopun 
xpem c npHmecama COM Ni Him Cu) Hoof renal:Immo Hme „0 HeHAH T". Pa3HH npenapaTH oxen- 
• norogHH cy Hapomwro 3a Ao6HBaie soweonfaxa xoja ce HenocpegHo Ha wax Hagsaja  gej-
CTBOM Bone. Romnplimoi3aH y monxama, OKI:HART ce mowe ynarpe6HTH 3a go6Hsame pasnomepHe 
crpyje maceomuca y KHITOBOM anapary 3a go6Hjaibe racona (cn. 69). 

23) IIpH caropenamy nmajyma y c-rpyja xuceomnca nopeg Li 20 nocrajy Taxobe mane 
xonamalle n e p one w ga nHTHjyma Li202 . Y macrom cramy osaj ce mono goarzu 
gejcmom HSO2  Ha sacHheHH =HO/MAIM pacrsop LiOH Ha 95 ° . Ilpwracax xaceomwa Hag Li202 

 gocoune jemmy armoccifepy seh Ha 195° . 
24) 11epoucauf K,Rb H Cs Rohl ogrosapajy carroty E02  cy nap= marepaje xoje ce go6a-jajy H3 enemeHara ca annum ocno6atamest Torso:me, (68 owl. 69 owl. 71 a/cad:boors) H ROM CC 

Tone sa 380 ogn. 412 owl. 432°  gajyhanpae pacrone. Calf ce OHH Ha Basgyxy pacxsace, a nrro ce 
Tame oxcagagnowfx oco6HHa, cmaTpajy ce xao spno eaeprxmaa ownigageona cpegcrsa, npn 
memy je y MHOrHM czymajeamma pewawja eRCAMO3HBHa. Ca paa6namumnist xecemomma peafowl& . 
age no cxema 2E02  + H2SO4  = E2SO4  + H2O: + 02 . 

11epoxcag Ranajyma (R02) memo y.nasa y cacras mamma. ,IELejcrao yrzeHe yowenmHe 
y OBOM cnymajy spurn ce no 36apHoj jerwatnam Na 202 + 21(02  + 2CO2  = Na2CO:  ▪ R2CO3  -I- 202  + 98 'man, Tj. ymeasHownig cc aamewym =Tom aanpemanom xmcewnwa. 

25) Rao urro je imams, HcasTanalbe peagreficanm sparuusa, pemema xpacTana KO 2  
CJIHMHa je petnerfor CaC2  (ca. 303), Tj. cacroja ce H3 joHa IC+ w 02-- . AHanorna crpywrypa ycra-
Howbena je gonmaje 9a RbO 2  H Cs02 . Monexyncaa joH 02—  xoja ynawf y cams nocmarpaasx 
jegmbena Hasa pacrojame je3rpa d(OO) =-- 1,28 A n seponamo crpywrypy [e• =6] , a cpogcrno 
npesta enexrpoHy Hems/I:nor monexyna xaceomwa H3HOCH ORO 21 laCilA. HCTH OBaRBH jOHN 
nobroje, mamas, a y nepoxafgnma anmannoaesumx meows Tana E(0 2)2  (XII § 3 gon. • 15). 

CBH nocmarpamf nepoxcaam mory ce CataTpaTH xao CO= paiuwana H02  HIM „xnne0ox-cifga" BOAOMMa H-0-0--0-0—H Koje ce naxo pacnaga ma re pagamane. 
26) ,aysolm aarpesawem Na202  Ha 500°  nog npwracHom xaceownof og 300 au-4 ?dome ce 

1106HTH nepowang HarpHjyma cacrana NaO 2, affamorao cacrany ogroaapalYher jegmfbema K, Rb H Cs, arm same HOCTOjaH a mapawrepacan gonexne gpyross xpacrannom crpywrypom (Tana 
NaC1 ca cno6ogmo porspajyham imams 02-  gala je d(OO) = 1,33 A, a eclfewnaum pagajyc 1,74 A). NaO2  je scyr marpocxonan npax, xoja ce 6pao pfuuntwe Ha BAIORHOM' Ba3AYRY. Ha —80°  6oja Na02  men.a ea y 6eny mro je npaheao Taxohe npomeHom maim-max csojerata. 

27) llopeg nepoxcHga Tana E05  ca K, Rb a Ca no3HaTa cy H kg:melba cacrasa E 502  H E503. H jegna a gpyra nocrajy genastamao npa caropesamy WTI= Ha samyry. Y same aim 
mama macrom army oaa ce mory angsohrra womfganajom manor pacrsopa K, Rb war Cs y Tem-
Hom amoaajaxy raCOBHTHM RHee0MIROM. 3anscao og rpajawa gejcraa craapaly ce npa TOM je-gamma CaCTaBa E202, E203 H 802. 
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• Be36ojim neponcrig K202  genamwmo ce o6pasyje Tam* nponyurramem miceomma xpos 
ncronmem KOH. On ce mono -  Ao6wrin y tincrom craiby )lynaim 3arpesaibem KO 2  na 460°  y Ba-
xyymy Tame Tombene neponcma K, Rb H Cs liana-3e ce y mrrepBany on 380-600° . One ce no-
snmaBajy y moy K-Rb-Cs, a n ca cmandmamem noontime miceomma y nepoiccnny. Om 
npaBiumocr camyBana je yonurre H Rom Tepmffmne nocrojanocm OBTOC jegmbeiba. 

Kano je ycranombeno cloonmxo-xemicinim HCHHTHBalbeM, neponciin xamjyma cacraBa 

K203  xe npeTcramba HBAH33HAYaJIHO xemucxo jegnmeme, Belt cmemy K 202  H K02 . Hariparkm 
ananorna je,mnbeiba py6kinnjyma 14 ne3njyma jecy, H3rneHa, aHHHHoHa jegmbezba E202  - 2E02. 

28) Ocim nomenymx nepoxamunc.jegmbeiba ca K, Rb n Cs1103HaTH cy join onamm „030- 

BEAN" . OBe maTepnje ce crBapajy na nownomama Impel= xkuxpoHcHHa y cTpyjki 030Ha y o6on-
icy napannacToupseue xope. Hcxopmuhyjyhil naixony pacrBoposuBocr y Temom amminjany 
ycneoo je ,Ha ce o 3 OHHAH n3ABoje y tincrom craii.y n na ce ncnmajy B.ExoBe oco6mie. 

Cmapaibe =mina xamjyma xojn je. npoymen 6oibe on ocramx Teme no 36nprioj jema-
mum 4KOH + 403  = 4K03  + 02  + 2H20 (mil tiemy Bona Be3yje Inman KOH). OBaj 030- 

HAIX je npuenompna xmcranna maTepkija H jam je oxcuriainiono cpencrm. ripH crujamy, KO3 

 se nonano pacnaga no jennatimm: 2K03  = 2K03  + 02  Belt no 0611 mm ycnomima. C Bonom 
ce 6ypno paananee mmajajyhn mceomm. Ilo cBojoi crpraypii KO 3  je THEIHITHa co, mja ce 

CaCTOjH H3 jona K+ H 03. AHaTIOTHY crpywrypy nmajy H gpyrH HCHHTHBaHH 030H11AH, npiimemy 

nocrojanoc-r pacre y low Na-K---Rb-Cs. Cponcrso mooex-yoa o3ona npema enewrpoHY jeA-

Baxo je 67 lacaA/Aion T.j. oTnpaaHHe TpH nyra Behe nerd non bloomy.= miceomma. 
29) 'gnu oiccm ournjyma mome ce Ao6irrn sarpeBathemLi 202  Ha Ba3nyxy Ha 300° . AO6H-

jaibe oncnna ocramx anxammx merana 6e3 npitudeca je Bpno Teocax =Amax. Onciin naTmjyma, 
narimmep, monce ce naj6ome go6prTa am ce y Baxyymy, na NaN 3  nejc-rByje ca NaNO3  npeMa je-

mammal: 5NaN3  + NaNO3  =-- 3Na20 + 8N2 . OBa meToga 6n ce morna BepoBanio npnme- 

HEITH H K0,14 npyrx a.TIKa3HHX =Tana.  

30) Tatum Tormen.a Li20 neon,' ionan 1700° , a Na20 na 920° . 1,13roega na ce mai= 
ocrannA amcammx mem= join namue Tone. Y im3y Li-Cs pacre licnap.mnBocr oncnna•ll cma-
ibyje ce mimosa repmisma nocrojanocr. Tam .Na 20 ncnapaBa Ten }man 1300° , on Cs20 npn-

memo iicriapaBa sell Ha OHO 550°  (a npn 3arpeBmby na moue TemnepaType notimBe pacmintme 
na me-ran H neponcuu nemijyma). 3aminumBa je peaminja mama Rb H Cs c BOAOHHKOM xoja 

npn 3arpesamy Bonn cmapuby ximpoxama H X14,119HP,a. 

31) Heim oco6mse ximponcnna annammx meTana mime cy mime: 

MaTepnja 	  

Cnennelmtma Tenuma 	 
TemnepaTypa 

Torubema (°C) . 	 
TonnoTa crBapansw (143 

LiOH 

2,5 

450 

NaOH 

2,1 

328 

KOH 

2,0 

360 

RbOH 

3,2 

 300 

CsOH 

3,7 

275 

E20)(xxali/..mon) 	 11,2 18,0 21,7 25,7 25,0 
Tonnara pacrBapan.a 

(Klan/Mon) 	 4,8 10,4 13,2 14,7 16,8 
PaCTHOIN6HBOCT y B03;H 

(Mona Ha ourap H2O) 
Ha 15° 	 5,3 26,4 19,1 17,9 25,8 
na 30°  ' 	 5,4 29,8 22,6 16,9 20,2 

' Cynpomo ximpoxciunima ocTamx eoemenani, NaOH li }heroin anctoornje ne ornyurrajy 
Bony max im am aarpeBaiby jio remneparype ico,ymana lc* none micom (NaOH --- 1388 ° , 

KOH - 1324°). 113y3erax tvirunLiOH Ho* notambe na ry6H Bogy Belt Ha ono 600 ° . 143 cBojnx 
pacTBopa LiOH 14 NaOH iisnBajajy ce non 06W11IHM ycnomma c jemmm monexyoom xpncrame 
Bone, KOH - ca ma. 

32) Y mmycrpnjii ce metro ynotpe6amajy Bonenn pacrsopn NaOH is KOH, timje ce 
icomeirrpannje n3pancaBajy o6ixmo y Teganicimm npogorrnma HRH no cneututatimm Tenamama. 
Pang 6p3or (maga rpy6or) npepamynaBoba jeme Bemitame y Apyry icomcno je 3allaMT8TH 

na Hog Tilx pacmopa mixt Asa Aecema 6poja cneumigitine Temmue npn6nmicno ogroBapajy npo-
tiemnom canpmajy: 

Ilponeirrini canpmaj 	 5 10 15 20 25 30 35 40 . 45 50 
Cnenwinitina Te Hama , 

NaOH 	  1,055 1,11 1,17 1,22 1,28 1,33 1,38 1,43 1,48 1,53 
Crienixlmtma Texan's 

KOH 	  1,045 1,09 1,14 1,19 1,24 1,29 1,34 1,40 1,46 1,51 

33) Jbre &imam:0e geoyjy na mow moBettjer Tema Tam Aa oBa jam °moans, noc-raje 
outraria n city3acra; npn Amer* nejc-rBoBamy crBapa ce Bpoo 6onna ny6ona onexcerma. Axo 
carlajno nanny Ha Prcy ;um oneno annannje Tpe6a °Amax onpa-rn Bonom, 3anim ymoturrn To 
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Cm. 331 IIIema merome Ca HCHBOM 

526 	 XIII flea Ipyiks lepuoiaol cuclittota 

memo y pa36nioiceax pacraop mime xaceainie a nomao onpara Boma. MaTepaje OA aualciala 
Acamornacitor nopemna 6p3o ce pacrsapajy y aniatinijama, Aox cy 6Eadla BAWER CpaMemo Ao- 
CTa TIOCTOjalla (o6parno,. 14:Actium 6pate pasapajy Mama 6ammor nopexaa no manieninsexor). 

34) Eneirrponmsa pacnibpa NaC1 (x KC1) je jeAuf oA AajrAmmo* nporteca warm 
miAmpHje jep ce TOM rtparomord Ao6ajajy acrospemeao sa Tenancy Ramie marepaje Rao Brio 
cy 'myelin= cona a cAo6omia mop § 2). Kao cnopeAHN 11P0AYKT .Ao6xja ce iY BOA011aa. 

Hajaammaja yawn sa nparianax pam enexrponwrirince mucramannje je ma be cnpe'm ysa-
jasulo nejcrao crsopemax npowimoma (anxannja H xnopa), nrro ce mom nocrxhin axo ce memo- 

, ryint menmase ammo x =some relmocni. 1Co4 napotnrro 
gem) ynorperxbaxame merome ca Atrad)Parmom (a. cm. 137) 
8110,14HH H HaTALEHH npocrop °Amami cy jeman om mpyror 
mumbparmom magamenom as6ecnie =ow; 'Kohl nasco 
nPonyurra rennocr. Anoma je Ranpammexa oA .  rPikpirra, a 
xaTona on rbomd)a. 3a opera enexrpoRnae pacTsop maw- 
HOT XJ1013HAH CTSJIHO Ce A0.11H1314 y SHOAHR IIPOCTOP, a H3 
HaTOJAHOT npocropa menpecraxo OAHASt3H paCisop 
luncalmor xnopxma x ammo* lipm licruipasamy oBora 
pacroopa maparrannaloa mom. Ao6ajeam pacroop 
NaOH Halapaoa ce y rmosmextxm kornOmmrsa, nocne sera 
ce cynn OCTSTIIK nperana. 

35) Anaparypa sa enexrponnsy pacreopa NaC1 no 
TSB. meToRa ca HCHBOM carioja ce H3 KikIte la* je CXCHHT- 
CHB floxasaira as cm. 331. &roma! opocrop K nornyao 
omojea oA HHOAHOr A 604REM nperpaRama n cnojem *HIM, 

xoja news ma ramoij nnotmgx om clmmo-noposmor marepnjanit B. IQ° toioAa came rpailmine enezcrpo4e T, a Rao =Tome cam enoj HOIBC a nomohma rnosneaa enewrpona X. 3a spate enewrponase parroopa anicanaor anowifta, xoja ce MESH y auomeom npocropy, mop .ce 113Aaaja Ha HHOAH I; a Hark= ce pasenexrpmcanajy as WHIM, nom qemy ce mo6mja amanram marpHjyma. 110111TO onaj ama sicuby cnermcbmtzny mammy om came name, TO OH H3318311 no noBP-
=Ha E nonasehm y AoJamp.c ao.aom xoja mcnyibana 'carom= npocrop, rp' xaycrwme amcar rreje ca xxxxsajan,est nomoninca (ma enexrpomm 000j =Toga no6mjeae anaanaje onniacyjy ce Bemucom tincrohom. 

36) OA ream pacrnopnannix co.= narpmjyma nplucrwmo je HajBaHOIHjH xexcaxmmpox-
. 

examiumomar 	Na[Sb(OH)e], xxxjmrs ce ranoncemem xopmernmo y anaiurratncoj xesutjm sa 
moxasxmcnbe marpmjyma. 3a manmjyst, py6Annjym a nesEjym mapaxrepuclinna je mana pacrnop, 
ThHBOCT nepxnopara a xnoporumiimara. 

37) Behmma xanoremma anicannxx mein= xpmcrainnne no limy NaCl. Ilsyserm cy CsCl, 
CsBr a CsJ sa xoje je Eapairrepmcrxtum crpyirrypa xxenrpmcame xmxce (cn. 273). Temneparype 
TOHThelba H xxbytnima Imam= xanoramma, a raxol}e x ',axon pacrnopmmocni mare cy y 
npx.noncenoj ra6niarn. 

Temneparype roxuamba (Bess 6pojeaa) x.thruusa (mean) 
u. F.3  rti .., 

Li Na K Rb Cs 
842 1676 995 1702 856 1505 780 1410 684 1251 606 1382 800 1454 768 1417 717 1883 638 1303 549 1310 740 1393 728 1376 681 1350 627 1300 453 1170 661 1300 682 1330 642 1305 621 1280 

PaCTHOpMHBOCT y nom (Asonis H2O ria 18°) 

      

      

 

Li Na 

 

Rb Cs 
F 
CI 
Br 
J 

0,1 
18,6 
20,3 
12,2 

1,1 
5,8 
8,6 

11,8 

15,9 
4,5 
5,4 
8,6 

12,5 
7,2 
6,5 
7,2 

24,2 
10,9 
5,6 
2,8 

  

    

     

113 pawn:tops nehms XILTIOTCHKAH EUHOLCHFIX MTH= xsmsaja CC y 6esnomnom crazy. 143y- scram nage one CORK
' 
 xoje ce TWA 06H9HHM ycnonama xximmajajy y 	 at -cram: - cram: LiC1 • H2O, LiBr • 2H10, LiJ • 3140, NaBr • 2140, NaJ • 21120, KF • 2140, RbF • • PA 1110, CsF • PA H20. Ham( +0,15°  y mmy xpxcranoxlimpara cacrana NaCI • 2140 

mom ce xsmmojnix a xnopmm marpnjysta. 
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38) Kpacnuni NaC1 KC1 cy nponycrtausH 3ambpApHeny cHeTnocr (cn. 332), na cy crora 
Hcxopunthem sa Hspa,gy HeRnx curium= upH6opa. ammo je HocopmolieH LiF, mit* je npo-
nycrtamocr Emma y ymparmonexHoj o6nacrH (Ao 1080 A). HarpHjymcbnyopHA y Emmaus 
HOAIVIHHaMa YHOTPC6ThEUM CC sa HAUlpeTHHCalbe Apse.= (meraesmonon aparoria urn.) y mazy 
saurrare oA Tpymeraa. HarpHjym6pootHA H xanHjym6pootH,z; npumetbyjy ce y meAkuunuf (qecro 
noA norpenunua Ha3HBOM „6p0ton , „6enH joe H cn.). 

39) Crammed Ma Hausa Asa anxanHa xanoremtaa c pawned jomiMa AemaBa ce peatamja 
H3MCHC no CACMH: AX + BY AY + BX. Pearxrescaa aH8J1H311 maxim= maca noicasyje Aa ce panHorema nomepa y OHOM npasny xoja onroHapa crua- 
palsy COAH C jOBBMa Hajmaumx paniwca c jeme crpaHe 

	

COAH c Hajueluim panmycom ca Apyre crpaae. HanpHmep, 	% 
cHcrem NaC1 RbJ nocrojamjs je on cirrus NaJ + 

6°  RbC1. OBO CC Aa a TeOpHCHH 06P113310ACHTH. 
40) 3aBHMADHBa jeranaeua IUUHLAHHIC Henna (a 	6°  

Tax0e amomijyma) cy ilo4uxamgenuau onanre 4)opmyne 
M[X(X1)xl, HomnnexcHa jerpubetaa ca joHoM Hexor MAO- 

	

remma xao *rpaAureh.em Romnnexca H ca imam nexam 
	to 

6pojeM (x = 1-4) monexyna cno6onHor icanoreHa y yHy- 
Tpaunaoj cottepH. Kao urro je web panHje npHmelieHo (W 	 /0 	/5 	0 I § 	AYormia ranaca r vorRomme 4 non. 14), crsapame CAARMAL xotonnexcmx anjoHa &ma 
y cnyqajy Aejcrsa cno6orpor xanorella (=Tom clanyopa) Ha 

	

xanoreH joH. Kao npllMep mome Aa nocnyum pacrHaptuse 	Cn. 332. HponycrmnBocT y 

	

J, y BoneHom pacrHopy KJ, xoje ce gear° npHmemyje y 	auxtopagpseHoj o6naczu 
xeroHcxoj npaxcH a xoje je 3aCHOBaHO Ha crHapatby ROM- 
ILACKCHHX jOHa J,'. KpHCTEUIOXHAIXIT cacraHa KJ, • H20 
1103HaT je H y vsperom crtuay, a y way upncranoconHara Ca 6eH30.110M AO6HjeHH cy cnertehu 
nonajoAHAH xanajyma: KJ, • C,H,, KJ3 • 2C,H,, KJ, • 2C,H, H KJ, • 3C,11,. 

36or cHoje mane nocrojaHocrs nonifx n opHAH aHcy moral! 6HTH H3,tp3ojekni y 
cno60AHom cramy; HatIpOTHB nonH6pomHAR H «n o n H j o A H n li, a 11 Me11101MTH 
nonmanoraurAH, xoje Hcrospemeno cal:mum palmy:He xanorese, nporieHu cy Aocra Ao6po. 
Kao xapaxTepHcrincy 3aBHCBOCTH HAIXOBe nocrojaHocTH oA npropone rpaAHTensa HOMTUNKCa 
H3HOCHMO one xoncraure HenocrojaHocTH jOHa Tuna XJ, -  Ha 25° : 

[LI 	K  
1)(121 

X .. 	CI 	Br 	J.  
K.. 	6.10-1  8.10-' 1 •10-8  

Ilosetiame nocrojaHocrE osnx Romrinexcunx joila upalleHo je npHmerHem cmuxemem oxcHnu-
nuone surrinutocTH joAa xojH ce H3 Ham HunHaja. 

Y Hazy Li—Cs pacrHoptamocr nomixanorelisga y HOAR cmamyje ce, a maxosa nocroja-
Hocr pacre. Hajnocrojamja nOJmxanoreHHAHE joH je xnrje ce myre CORK mory Ao6HTH 
(Aejmuoto jona Ha pacreope oArosapajyhm xnopHAa y coHoj xncenHHH) ca anima anxamnut 
MellAHMa. 3a armful HajnocrojaHnju THn X,' Homan cy y 6esHopuom cramy . camo CORK Rb 
Cs (a raxobe NH,). Boja max jemnaerba melba ce sasHcHO OA Tora Koji' on xanoreHa npeoHna-
byje, Cl, Br HAH J, oA jicHo iscyre npexo mytoxacronpHeHe cxopo go spice. 

IIpsc crajoby Ha Hasmxy nonHxanoremmu ce nocreneHo pacnanujy HsAHajajytin cno6onaH 
xanoreH. To pacnanause 6Hua 6pace npH sarpesatay HnH ups Aompy nomixanoremkga c Teti-
HOCTHMa xoje AO6P0 pacrBapajy cno6onHe xanoreHe (eTap H TA.). Y cnyqajy MeLIIOHHTILIC IMAM-
xanoremma paanarame ce Hp= TOW Aa ce crimps co am<aumor merana CACHHCHH Hajaximmffijum 
xanoreHom. HanpHmep CsJC1, pacnaga ce Ha CsC1 ss JCI, KJCI, — Ha KC1 H JC12 H T.A. Y omun 
czyqujeraima y RoJHMa 6H ce npH pacnanamy MOTAa AO6HTH HCAOHOMIO TIOCTOjaHa jemnaema 
ustoeby xanoretta, H3ABajajy ce monexym o6a xanoreHa. 

41) Tatum Tonmema Hurpara aMUULHAX men= HHcy Hucoxe: LINO, — 252°, 
NaNO, — 306°, KNO, — 333° , RbNO, — 313°  H CSNO2 — 414° . Jamul sarpesalaem pa3na-
axy no cxemH: 2ENO, = 2ENO, + 0 2 . H3 cn. 321 Hann ce Aa ce pacrsopnamocr EH-
Tpwra y CHM! cnymajesHma jaxo noBeharia npH nomennetay TeMnepaType. IIpenoom Ha xpEHoj 
sa Hirrpar narsjyma ycnommems cy pasnwurrom pacrHopmusoinky nojeAHHnx meromix =mar- 

otininca (V § 2). Homo Hirrparn Apyrux anicaninfx meTana He rpage xpHeranoxHApare, TO 
raxxoHe awn:se pacrsopnaHocrn Hemajy craws ms[ npenoma. 3a ninpare K, Rb H Cs Hop= 6es-
Homnix CORK nosHaTa cy xpHeranna anunHoHa jepumema ca a3OTHOM puce.inwom online cbopmyne 
ENO, • HNO, as ENO, • 2HNO, xoja ce HsArtajajy H3 pacrsopa onroHapajytan Hurpara KOH 
wpm 3HaTeli HMI= cno6onHe 'HNO,. 

42) H H T p H T H SUYABIUMX mem= (ENO,) cy 6es6ojHe (HAH cma6o ughxacre) Rpm-
cranHe marepHje, xoje ce Hpno =Ho pacraapajy y nouu CL1NO, — H y anxoxony). IIpammtnio 
HajmuRHEjoi OA %HA cy NaNO, (T.T. 271°) H KNO, (T.T. 298°). YnoTpe6myjy ce yrAaHHOM 3a 
=mese pasmix opraHcxxx marepHja. 
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3aHHsUbmia peammja c-mapinba Hirrpirra aBICaMBIX meTana (Hanxamio3emmix) je Aejcp3o 
/430TMOHOKCIVIS Ha Hancose liBpCTe X11,100KCHIle no cxemx: 2EOH 4N0 = 2ENO2  N50 
+ HSO. Hpogec Texe cnopo no ogirumm ycnomisia, npx 'Emmy 6p3HHa peaxmije y may Li—Cs 
6p3o pacre. HpH 3arpeamby peammja je sumo 6pma aim Telle no nyyroj exam, HaHme: 4EOH+ 
+ 6NO = 4ENO, + 2H20. Tel:norm pacinmaibe Human (ca oruembeibem marina 
<mama) /imam ce canto Ha Temnewaypanta on 700 no 1000° . 

43) timer HarpHjym6Hicap6oHaT mouce ce no6HTH xtejorsom CO, as pacisop cone no pgax-
IpsjH 	npoiecy lbercoor Tepsuinicor pacruumba. Kpo3 =ahem pacmop cone (Ha 30 
AO 40°) ripoHorm ce crpyja yrmemmoxcHna. Bek Hoene. xpaher spemeHa nose na ce =FMB* 
Tanor NaHCO3. 

44) 3a noc.nacninapcxe H nexapcxe Hpommone NaHCO3  ynarperoubaHa ce y o6nincy 
nexapcxHx upa m x o B a. To je -o6wnia cinema Harpujym6Hxap6oHara a Hem npyre 
corms repsuitimi nocrojamsje imcenmie (HanpHmep, NaH,PO 4). Y gamy na ce cirpenx Hpespe-
meHo nejcmo o6e corns, cm= ce Aoitaje cxpo6. Hoene nonasaiba nexapcicor imams retry 
Worse peammja HaripHmep, no mem NaHCO3  + NaH,PO4  = Na1HPO4  + CO, + H20, 
HpH nemy ce mexypHlui ocno6ckteHor racomrror ymbeHnuoxcaina aa,gpmmiajy y retry. HpH =- 
noisy OBH ce mexypHhH ycnen aarperunba mHpe x THme najy HcimeneHom retry Harpe6Hy my- 
11.11411CaBOCT. 

45) TeMneparype TombeH,a xap6oHaTa ammo= merana (y amoccliepH Tubes-
mioxcima) newe Hpno memo: Li2CO3  — 735° , Na2CO3  852°, K2CO, — 891°, RbaCO, — 
— 837° . CMema Na2CO3  + K2C08  3HaTHO ce mane rows (r.r. OHO 700°) Her0 caaica on OBEY 
coax noce6Ho. flex mapetby xap6oHaTa Honmbe ruicomijaumja Ha oxcim merana H yribeHimox- 

Ka0 mro ce 113 CJI. 333 BH2H, Tephuraca HOCTOjaHOCT Hap6oHaTa irpH npenasy on Li N K 
pacre a 3arHM on K ICa Cs BOHOBO 0118.0. 

PaCTBOrIN.HBOCT Li2CO3  HaRoca. no oftnnum ycnomma OHO 0,17 .1404/4 H ca Hoimmeibem 
TemnepaType ce cmaibyje. Pacmopu Na2CO3  Hmajy jaxo ainutimy peaminjy (y 0,1 n pacmopy 
pH = 10,9, a y 1 n — 12,3). 

46) Hopen menocpennor mcnopiandsamana cone aa npame py6n,a, icancag ce mane na 
ry cmpxy cnennjanan rrpenapain unja je okra ocuona. Taxan n p a in a lc 3 a n p a lb e monce 
/la canpnat, manpnmep, 88% cone, 10% xnaocyn4nrra H 2% 6opanca. 

47) Cyornincna cxema (13a6monce ancinuratutje in no6xmaibe cone no amonejammom no- 
arynny (Connej) nomaaana je ma cn. 334. Y nehn A 3arpersa ce xpenibax, Rohl Henytan yribeH-

rmoxcHn. OBaj onnami y wpm. 3a Rap6omnagujy B, a 
CaO ce ram Honom (B), Hoene vera ce Ca(OH), npeitocH 

MM 	 (..4 uiv 	
y memannny T, me nona3H y nonim ca NH4C1H ocno6aba 
113 'sera amomijax. OBaj °Ana= y ancop6ep R is sacHhaaa 

V '=';* c... 	
..... 

TINCO jax pacmop NaC1, xoja ce mum imeHomi y Hap6o-
t 	 HH3aNHOHH Tolima, me ce no nejcreom CO, (-maps 

X) co c., 
 

coy ,,  NaHCO8  H NH, C1. On o6e cue COBH Rita ce 3anpmaini 
4.64 so  C., 

JO 	
Ha Haxyymmom geniuty E, a npyra ce imeHocH y meraa- 

i 
k 	Amu T. Ha raj Hamm an cue Hpeme ce mourn NaC1 is 

cy, 
/0 	 411. 	xpenibax, a no6Hjajy ce NaHCO 3  is CaC12  (oHaj nocnenam 

xao anianax clia6mmanHje). HaTpHjym6Hfcap6oHaT ce 3aTHM 

3arpeitaisem ripeHoim y cony. 

48) Axo ce Hma Ha pacrionouceiby npmponini Na 2SO4, 

Cis. 333. PasHoTema Tepminice 	omia mouce 6HTH peura6HnaH crapHjii c y n staTHH Ha- 

miconmj aumj e xap6onara 	
no6njana cone (31e6nan 1791 ron.). OBaj ce cacroju 

y Torubeiby Ha 1000° 	3  cmeme Na2SO4, upenibaxa H yrma. 
IIpH Tome ce Aemasajy one Peaultrde: Na,SO4  + 2C + 

+ CaC08 +48 /man = 2CO2  t +Na2CO3 + CaS. On Temxo pacmopmaHor CaS cona ce 
o,miaja pacmapameM pacrona y Bona. OTnanax clia6mmarmje — CaS — mome na nocnyma sa 
no6Hjaibe H,S, a samm x cymnopa. 

49) Ihniponma cone HaBa3H ce y Honama conHHx jesepa. Y HAIMa ce cniapa cogs 6airre-
p110.110MICOM penruinjom Na2SO4  y Na2S (VIII § 2), xoja 3aTHM 110A gejCTBOM Hone H ymbea-
Mfoncmia H3 Haw= npenann y Na2CO3 . Cymnopsononnx, xoja ce npm TOMe paganja, pearyje 
ca jegmbeminta rmoncha lc* ce o6nnno maw y Bong rpanehm ups cyncfmn rnomba. H3 Tax-
BMX je3epa cons ce mome no6HTH HcHapaumbem HWFS cmpaanamem none. KaTmaga ce Ha nay ra-
EBRX jenapa cxymba carman cone y rimy itimepana TpoHa Na,CO3  • NaHC08 .2H20. 

50) IIpoHsHomba imam 113 rimmo ► mor KC1 ocruapyje ce =ems mcronama. Jemia on 
HAM mionH ce Ha nejcnio yrnsensmoxciina an KOH no6uHeH eneicrponmoss pacrimpa KC1. 
Apyra je 3acHoHaaa Ha manoj pacrsowsmiocui ABojHe corns cacraHa KHCO3  MgCO3  • 41120 
xoja ce crHapa ripH 3acitharsaiby cycneHsHje MgCO 3  • 3H20 ,y pacrHopy KC1 ca ymbeHnHox-
=nom. Hog nejcrsom Mg0 nuojHa co ce pasname 3aTHM Ha ;CO, H MgC0a 	imjs ce 
II0H0B0 Bpaha y lip0H3BOBIby. 

300 600 702 XV 0r0 /000 'tort '• 
Tenneparypa 
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Hy H3 pacrHopa c y n 43 a T H SUMSJIHIM Mer8.38 061MH0 xpncTammuy y 6e3sogHom 
aramy. llsyseun cy COJM Li H Na, xoje ce no o6ammtm ycnomma HsgBajaiy y ofimmy xplicra- 
noTampaTa cacTasa Li 2SO4• - H2O Ti Na1SO4  • 10H20. Hpsn je spa° nocrojaH, gpyrs MOHM 

nocrojam canto Hcnog 32,5° . Tampa-
Type TonJbelba 6e3sommx cynclum 'nem 
spno BHCOKO: Li2SO4 — 860", Na1SO4 

 — 885° , K2SO4— 1069° , Rb2SO4-1074°, 
C.s2SO4  — 1019° . Hcnapnasocr ce melba 
y lili3y Li > Na < K < Rb < Cs, a Tep-
mmix4 nocrojaHocr y Him Li < Na < 
< K, Rb, Cs. Hajmane Hcnapn.mm 
Na2SO4  mayma Ha 1430°  (=mega, ca 
3HSTMCK pacnagmbem). 

52) Cyriperrno sehmm gpyrsix corns 
auTHjyma, memo cymbaT rpag0 ca cyn-
cluTHma ,upyrxx 8.11101JIMM =Tana memo-
sine H gHojne coml. OA %HS cy 1103MITH 

TIWOBH ELiSO4  (Me E. Na, K, 
Na3 [Li(SO4)21 •6H20, E4Li2(SO4)2 •9H20 
(roe E = Na H K) x Hem gpyrx 	CaO 
meHHjx. 

53) C y n cp x T x amaimmx me-
Tana (E2S02) cy 6e36ojHe xpncranHe 
maTepHje, mum pacmopname y Hoax. Cn. 334. Mesta 
Ha 061MHBAI TeMnepaTypaMa HaTpajymona 
co ce Hsimaja 143 pacrHopa ca 7HSO 
(113118,4 37°  — 6e3 BOXte), xamtjymosa co 
— C 2H20. OA 6 H C y n ell H T a (EHSO3) HaTpHjymosa CO 1103HSTS je C8/40 y pacrBopy 
(Tprosammf npeirapaT je cmema pasamc npopyRaTa paanarama H cacrojH ce yrnaHHom H3 

Na2S2O3). AMMOTHS CO mumjyma MO Me ce 1133B0hITH y mmy Hem= 11p03P81MMC xplicTana, 
xojH ce >ipx crajamy .  nocreneHo pacnagajy. Y sogH ce OBS co go6po pacmapa. 

54) C y n cp H A  H 8MUMMIX meTana (E2S) naxo ce pacrHapajy y HOAK, Trim memy pacmo-
pit yeneg =paw= noxasyjy jaxo anxamly peammjy. Aejcpom paiceomma 143 Ba3JIyxa HacTaje 
nocreneHa oxcHgamija ppm meMy ce crimps THocyminiT: 2Na 2S + 202  + H2O = Na2S202  + 2 
NaOH. KyBameM pacmopa cyncluma ca Tunnimm cymnopa (am c-rantubem cymax cyminma ca 
cymnopom) mory ce go6HTH nonHcyn H g H, OA Hojmc cy Imo ce THme K, Rb, Cs 6ana 
HsimojeHH H npoymemi CBH mnimosH pega,E2Sx  cHe go x=6, xog Na go x=5, a xog Li go x=2. 

OA omix cynclmga npaum'IHM 3118981 Hma amp° Houbrnmo HarpHjymcymteg, Ho* ce 
as pacraopa o6mmo Hsimaja y mmy xpHcranolumpaTa Na2S• 9H20. Y 6e3songom army off ce 
Tons Ha 1180° , a upHmeTHo nommbe ga mmapasa Tex EMMA 1300•. Havaiyhicyacimg ynoTpe6n.a-- 
Ha ce yrnamom y cba6pimatmjH opraHcxmc 6oja H y xoncapcxoj mipycTplajg. Carnm Taxobe xao 
jegaH og mecro ynarpe6a.aHaffox gerasaTopa. 

55) OA xHgpocyn H g a IMMJIMIX meTana (EHS) Haj6ome je npoymeHa xanH-
iYmosa co. HorogaH Hamm 3a memo go6HHaffie cacrojH ce y sacHhasmay ammosmor pacrHopa 
xamtjymanxoxanam cyhmopHogommom H HaxHammm Tanoncemem KHS gogaistbein eTpa suns 
6eH3ona. Xittpocyncimg mumjyma je 6e36ojHa xpHeramut maTepHja, NEMo pacmopaama y BOAR. 

56) X HgpxgH nHTHjyma x Tberosmc aHanorHja (EX) nocrajy npn npoHobelby cysor 
Hogogmat npexo sarpejamm menna. HO CBOMe cnonaunbem Hsrnepy H BehnHH closHmlaix oco-
60Ha omit cy =PIM ogrsmapajytmm xanoremummi. Taro, home of gpyrilx npoymem LiH 
rpagH tmpere, 6e36ojHe xpmcrane (THaa NaC1), xojH ce y oTcycmy Bazgyxa Tone xa 680 °  6e3 
paanarama. Coma npimoga CMIX xxgpuga gosaaaga je H Henocpee;Ho H3A3ajaffiem HogoMma Ha 
a H 0 ,74 H rips ejleKTp071H311 HCTO/LTbeHOT LiH. 

I(ejcrso Bogomma Ha sarpejaHe amcanHe meTane mHoro je cna6Hje Ho Ha a3ucanHosemne. 
,E(a 6H ce nocrgrao gajnornynxje Hamplantimmuse meTana genHcxoguo je yHogHTH ra y 	 n- 
OAS 	y smgy naps. Monte ce rasoe nocopncrign H oco6inta ga npn sarpestuby y aTmo- 
alteps nortomuca xhiginnt, go* ce c-rsapa, cy6stthunne (htaga Teunco) H TSHOMH 3STHM Ha xnag-
imje genose peaicwsoHor cyga y o6nHxy 6e36obinx Hrana sum xpicranacre mace minium Ham. 
3ammum Hamm crsapama omix xxrkpima (sajegHo c camximma E 20) je gejemo anxaimor 
merana Ha lberos HcrombeHH xxgpoxcHg, HaripHmep, no jegHammm: 2Na + NaOH = Na g 

 0 + MEL 
lb Tepmwmoj CTS6MMOCTH toutrannt Na — Cs 6IMCKH cy jeJaH gpyrom, CBS 01111 

npHmeTHo ga ce pacnagajy Ha meran H BogoTmx jom npe no Tux° gocrHrHy TemnepaTypy To-
rusema — Beh xa 400-450° . HanpoTHB, LiH no cHojoj nOcrojaHocrm rpm:mm=3H max H xs-
xpnge amcamtosemmx =Tana: iberoBa Tepmwma gucougjalmja HS 450°  nocraje npmmeTHa canto 
y Haxyymy. 

34 On semis 

NaCI+NH3  NACI 

C CO2  

0.0mi 

CaCI, 

.406xjaLa coge no 8MOHHjIMH014 
norrynxy 
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530 	 XIII lbea rpyiia siepuoduoz cuciaema 

Xlinpanx LaIKILAHHX merana cy spa° jaxa penymnioaa cpegasa. Ramon OXCHAaWlia 
KHCCOIIHKOM H3 Baanyica y cyBoa craiby xne penman° cnopo; HO y nowycny Imre npouec 
ce TOJIHKO y6p3aaa, Aa MO/Re AosecTm AOTIle As ce XHApHA CaM OA ce6e 311IlaJIH. Ca BOAOM je 
peakatHja 6ypHa, no CXeMH EHd-H 20=Ha  t EOH hum y jowl a: H-+H+ = npa 
AeicTBY YrTheramoiccHsa Ha NaH H KH crimps ce osrosapafryha co mpasise uncenme. 

Kao H y nornesy Tepmwme nocrojanornt LiH ce upHmento paamxyje Os csojnx amino-
rHja H no petuautonoj cnoco6Hocrx. Ha 06HgHoj rehtneparypti y orcycmy snare Ha 'bent He Aej-
crsyje He cahto saartynntH tcHceoHnK sell %lax im C1 2  Ha HC1. Harmon's, npH afirpesaiby HRH yr , 

 npHcycTsy Bose oft ce noHains nornyHo aHanorkto xragpramma ,apyrits =cans= mums. 3a11H-
PISMHBO je, sa ce npH crajathy 6e36ojiw xpHrram LiH H2 csemorrit nocrenetto 6oje Immo. 
Yapox nojam ose 6oje Harness sa je'senithutinto Hassajtuse menuntoi Li y o6nHxy xonoitsHe 
AlicnepaHje. 

Xraap1111 HaTpujyMa yriorpe6ra.asa CC xaTicasit Y meranypritht 32 HassaHarbe pCTICRX MeTalla 
H3 imutosHs jessabeiba. Iberos 1,5%-int pacntop y pacrorubeHom NaOH•npumelbyje ce aa cm-
Aalhe oxcHsHe one Ha menamptm npesmerma (nocne crajama os 15 hunrYra y osom pacTsopy 
Haropem npesmeTH noranajy ce y sosy, itp11 mehty pesylcosaHa oxchrarata onas ornaja). IIpa 
enexrpomm Taxsora pacTsopa Ha }carom ce Hassaja naTPH/Ym, a Ha mom sosohntx. 

57) Os H H TpHsa 2.222211112 men= (E3N) =KO CC crsapa CaMO 1.13D1 (T.T. 8450). 
Aejerso won Ha Jurrujym lrate cnopo sett Ha o611vourat Temneparypama, a 6pao Hit 250 ° . flpoma-
Boa peaxintje .y os6HjeHoj csernoc= HMa amemacromeranim cjaj, a y nponyurrenoj — xao 
py6HH Hpsetty 6ojy. C Bosoms pearyje exeprainto no csehut: LisN 31120 = 3LiOH + NH3 . 

IIpn sarpesalby y armoctbepH sosamtut HHrpitS attrajyma npenaau y Imply; (ca nem-
spemeHm nocTajaH,eM amoHnjaxa). 06partio, Helm ja'WM aarpmaibemLiH y armocctoepH aaora 
morate ce Ao6trrx LiaN. Kao HirrephtemjapHH npoltmosit npH jesHoj H spyroj pealantjli norisjy 
a m H s (LiNH2) H HmHs (Li2NH) nwritjyma. HHTPIIM PPYrtis Lamm= merana mory ce 
soft= sejarsom too= Ha ramose nape y sway =ma• eneterptimor npa11abeisa (amt repmit-
=num pa3naralbeM oarosapajyhux amiss y saxyymy). Call cy OHH CJU11HH HO oco6hutahla Hu-
rprarty n11THjyhta, HO MHOI'O max.e nocrojaHH. 

58) OA icap6Hsa amcanintx men.= (E2C2) nenocpesmht yaajsuamm sejersbm ene-
meHaTa rpm aarpesalby nocraje C2210 Li1C1 . Therose aHanoritje mory ce so6HTH Aejrraom aue-
Tnnexa Ha ILTHOUTHH meran. Ha 50°  (K) HRH 100°  (Na) crsapajy ce Epicene coax aiteritneHa (no 
cxemx, Hanpmep, 2K + 2H2C2  = 2KHC2  H1), xoje ce Hams 200°  paanamy Ha osrosapa-
jyhtt icap6ras H amentnex (2KHC2  = R2C.2  H2C1). 

Y 11Hcrom c-ramy xap6ratrat amanitas merana cy 6e36ojHe xpticTanite marepHje. Cam cy 
OHH (Li2C2  Helm man& os APYlrax) ompaxrepticam csojohs H3y3eTHO BHCOKOM semHatom ax-
=mouthy. Belt 11 y aTmoccbepH racosa Rao urro cy SOi H CO2  01! ce sanane carom os ce6e. 130.sa 
sejcrsyje Ha met excnnomsHo, npH gamy meran caropH, a yrzexxx ce Hamaja y sHsy gal*. 
Camo npit cnopom sosohemy soame nape pamaaraibeLi2C2  H therorats manoritja rage penanuato 
MHpHO H Amain ce C H3ABajalbeM anentnetia no (mem: EA + 2H20 = 2E0c1 + 

59) Kos nwritjyma 1103HaT je c n  n H tt H s CaCTaBli LieS12, Rohl norraje an enememara 
npu aarpesamy. To je gsprra maTepitja C Tanutonnamm htecanmm cjajem xojy Boss paansutce. 
11o6Hjetzu cy ettinnuto, a Taxohe 6 0 p x g H H App.= amain= merana. 

60) Ca COMAS maim= meTana y MHOTH/d osHomma seamy cmmorr HMajy CO2W 
aMOHHjyM a. OBaj KOASHACKCHH KaTiOH C ecbeitTHsatim pasnycom 1,43 A ITO BeJUP1HHI! H 
may spyrits csojerasa neacH Hamelly K H Rb. Taxo mHore co= amolmjyma xpHerantully H30- 
moiximo ca CORMS K H Rb, CJIHITHe cy IblUtta no paCT2OpJbHBOCTH H 

• 
§ 2. IIogrpyna 6axpa. — Ho cwojoj pacnpocrpmemocrm y npmpopx 

enemewrm noxrpyrie 6axpa croje xylem° maa onrowapajyhmx anmanmwx merana. 
,Itox je join KoJIHtIHxa camora. 6axpa y 3ahiJblIHOi xopm ITHJIHTMO Beams 0,003%, 

• AOTfle manilla= cpe6pa.  113HOCH ca-
MO 2 • 10-6%, a anwra 5 • 10-8%.1  

Bamap H cpe6po cpehy ce 
yrnamikom xao cyA0uona jenmmema 
H majxzeurhe aajenmo ca cyncintuxua 

rifx Cn. 335. rnamm !spent maTepHjanit crapora so6a P571,a743 Hpy 	=Tana. OA noje- 
maim humepana 6axpa 'fah:mm(11Ejx 
cy xanxonmpms (CuFeS2) 

H x a JI IC 0 3 H H (CU2S). MHoro Hal b0 mmxycrpucxm amamaj mmajy OKCHAXII 
mumps= Ho* ce penanismo perm° cpehy xao — xympmT (Cu20), m a- 
n a X HT [(01011)2C93] H np. 
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§ 2. 17odepinia 6axpa 
	

531 

Cyncimg cpe6pa xao noce6m4 mHirepan (a p r e H T H T — Ag2 S) cpehe ce 
penaTmmo pew°. HanpoTHH, Ag2 S ce Hpno =recto HaJIII3H xao HpHmecax cym4)HH-
11HX pyga Pb, Zn H Cu. 

OA ripHpogmix jegHH?elba 3naTa ca HpyrHht enemetruma Hajxparcrepircum- 
MOH Cy TeAypHAH — xanaHepHT (AuTe2) H gp. AJM HajO6HIMH41 06JMIC 

y 'come ce 3naTo Hama' y npupoAx je enemex T,a p H 0 331STO yripmairo 
y crerre, HJM y Brim 3naToHocHor necHa, a H y nojegmmm Romagama, KaTxma 
BpJ10 311anie TencAlle. 

Caw= 3naTy, mamma ce .cpehy ripmpoAH H enemerrrapHo cpe6po H 6a-
Hap. Bepoaamo ga cy 6am 3601" Tora csa TpH enemeura H 6KTIS 1103HSTS ImmegascrHy 
jour y HajcrapHja HpemeHa. Baicap je meby mama, H3rneHa, ripmf meTan Kohl je 
=vox° mcxoprunheH 3S H3papy anaTa (cn. 335). 2-7  

Y enemeirrapHom cramy Cu, Ag H Au cy men.= gprieHe, 6ene H myre 6oje. 
limixose HajHanarHje 4ni3Htme HoHcrame }mew cy y gmboj Ta6nHHH, a TOK 
npomeHa OCO6HHS SHAH ce H3 cn. 336). 

Oco6xue 	 Cu Ag A 

Cneuminuma Totowa    	 9,0 10,5 19,3 
Tupuoha (ruljamauT = 10) 	  3,0 2,7 2,5 
EnemponposoAnAmocT (Hg — 1) 	  57 59 40 
Tonnoma nposombusocr (Hg — 1) 	  46 . 49 35 
Temnepwrypa Tonmeiba (°C) 	  1083 961 1063 
TeMnepalypa mbruuba (°C) 	  2600 2210 2970 

Csa TpH men= HMajy 3HSTHy crieuxinrcmy Te)KHHy, AOCTS BHCOKy Temne-
parypy TOLITheTha Ii Ic.Tbriama H cpa3mepHo many THpHOhy. TerJbHBOCT H KOBHOCr 
6axpa H rberompr aHanorHja (Hapotarro 
Au) je H3y3eTHO Hemma. OA 1 ep 3JISTS 
mome Aa  ce Hairre ?lama Hymme 3 Km, 
a HoHarbem rum saJbai eM Au htory ga ce 
Ho6Hjy nHcmhH („aname cbormje") Ae-
6nAme Ho 0,0001 MAC TaKBH nHcrHhH 
cy 500 lira TarbH 0,E( lloselmje Anaae. 
OHH Hmajy y 0,S6HjeHOj CBeT.SOCTH myry, 
a y nponyarreHoj 	3eneay 6ojy. Ho 
CB0j0j Elp0BOAJBHBOCTH elleKTINIAHMEI 

Tolman enemerrrH nogrpyrre 6axpa 
nperra3Hna3e Tamobe ate °crane meTane. 

143meby ce6e H ca mHortm HpyrHm 
meTarnma Cu, Ag H Au nano rpaje ne-
rype. Tax° ce CBH OHH pacrHapajy y 
muum (HajTe)xe Cu). Ha narcom crHaparby 
amanrama Au 3acHoHaHa je Hancarra HpH-
menamaHa meroga•3a excrparm,Hjy 3naTa 
H3 3JISTOHOCHHX crem. 8-11  

Xemxcxa arammocr 6dxpa H rbe-
rOBIIX axanoraja HHje Benima H y HH3y 
Cu—Ag—Au 6p3o ce cmarbyje. arraTo H 
cpe6po He merbajy ce Ha Haagy-xy, a 6axap 
ce nocreneHo Hoxprma no nospunnm 
3eneHoHcyrom OUHOM xap6oHaTa 6axpa. C rarceommom ce Herrocpemo 
cam° 6axap (npx aarpertarby), ca cymnopom — He canto Cu Heti 14 Ag. Ca 
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Cn. 337. Ras, uponcnnpe cyune 

Cu 	Ag Au 

Cn. 338. Tonncrre cruapaupst 
jenumena Cu, Ag H Au 

532 	 XIII 17pea epytia tiepuoduo cuciiiema 

BOAOHHHOM, 113030M H yrJbeliHKOM Cu, Ag ,H Au He pearyjy taw HH Ha BHCOKHM 
TelanepaTypaata.li 	• 

3Harno name Ho c gpyrtsa enemornima pearyje 6axap H iserose aHanornje 
ca awkward xanoremma. Cam 6axap naxo Ce jegmm c Imola seh Ha, o6Hzuloj 
remneparypH y cnriajy cpe6pa peatanija reqe cnopo, a 3naro pearyje ca Cyst 
XaBOTeHHMa cam HpH uarpestuby. Hartparmit, y soseuom pacrsopy spa („xnop , 

 Hoj Hoge) 3BaTO ce naxo *maps. 110M .0BHM yCMOBHMB peaxonja Ca cpe6pom 
Icte HajcnopHje ycneg Tont uno ce Hospunma 
cpe6pa noxpHje cnojem ream° pacrsopimsor 

.xanorettnsa. 
• 	Y HallOIKKOM HMV CBa TpH enemesra 
Hume ce gecHo og Hogomma, Hp! qemy 
6axap crojH cacsnm 6im3y 'sera, a allaTO xube 
OM MBE man= merana. 3axstugyjyhtt Tome y 
pacrHopttma KHCe...UHHa xao HMO cy HC1 H 
H2SO4 H CM. y arcycrsy oxcHgagHoHltx cpeg-
cram He , pacrsapa ce uax Hit 6axap. Y MCC-
=Hama, xoje cy acrospemeHo oxcnsaugoHa 
cpeHersa (H NO3  spena F -oligemposalia H2 SO4 

cn.), 6axap H cpe6po acrnapajy .ce naxo, a 
3.naro tiax camo y TOM cnyqajy xaga cy 
samone oco6HHe mice". ma Hapoqsro jaxe. 
Hanotmep, anew ce paciBapa y npenoj, 6e3- 

- cum6on pacrsapama aHars y 	nosHoj H2 Se04 . Haj6o.se pacrnopHo cpescrso uapcxoj Bonn (1572 r.) 
3a 3naro je Hapcxa Dom, urro je 6nno noma- 
TO j0111 anxehmnapHma (cn. 337). Y ogHocy 

Ha jaxe anuanHje ma rpm enemeara nogrpyne 6axpa spno cy nocrojaHa. 13  
Y csojitm jenntbetbHma cpe6po je YTMaBHOM j e g H. osaneHrH o. 

Hanporns, Cu H Au rpage Asa gocra go6po Hportexa pega jessmen,a: Cu — 
Xa0 jeJAHOBaJl'eHTaH H gsosaneHraH, Au — xao jegHo-
saneHraH H Tp0BaJleHTaH. 110CTOjaHlija HOM 06HTTHHM yCJJOBHMa 
110aICTIPIHO nanomja cy y nehmut cnyqajeHa jegHmema ABoBaneHTtior 
6axpa H Tp0BaBeETHOT 3naTa. CBa pacrsOpibxna jegtuselba Cu, Ag H 
Au orposHa cy. HajRapairrepHcrwpmja oco6eHocr jegmbema OBHX enemoiaTa 
je naxoha xojom ce pegynyiY Aome- 
rumor mum. Y carnacHocrH ca nonomajem y Hanom-
mom luny *mane ce pegynyje Au, a Hajrence 
— Cu Jkpyra npno jam) HupanceHa gins .  je c o-
HOCT Ka rpabemy Komnnexca.14,15  

Tonnore cisapatba jegmben.a jegHos a-
nerHsx .Cu, Ag H Au ynope4ene cy Ha cn. 338. 
Kao IWO ce 113 %nom BEwl npH npenauy og Cu Ha 
Au one ce y • CBIMIL cariajemima cmantyjy• 

Olal4ati =Mt E20 30By ce synpo-oxclig, 
aypo-oxcng, cpe6pooxcug. CBH cy Om! RapaxrepH-
CTWMO o6ojeux: Cu30 npHeHo, Ag20 TaMHO-
CHBO, A1120 — cHnozy6nqacro. 

Y BOw  cy OKCHAR E20 mop° Hepacrnopnannt 
H jewme ce c 160M rpagelm on;rosapajyhe xudpoxcude (EOH) canto y !Tao HeuHar-
Hoj mepH. O6paTHO, ersopem gejersom ansanHja Ha COBH jegHosanesnmx Cu, 
Ag it Au Ta.B0311 xnapoxcHga =KO ornyurrajy Bogy (rammje men Helm geo), 
nPena3ehH y ogronapajyhe °sante KOjH cc OBRM Ivrea mory H AO6HTH. 
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§ 2. 17oarpyua 6aKpa 	 533  

XxnpoxcHnit EOH cy 6 a 3 e cpentse ja'nme. Taxo, snanunt Ag 20 junto 
6ojM naxmycosy xapTHjy 11J1aBO. Ca ;:tpyre crpaHe CBH OBH OXMAN Ixoxex.ne ce 
pacrBapajy y jatcHm pac-rsopHma anxamtja, turo yKa3yje Ha Emmy abulxrrepHy 
npxpony. Hnax je mice= cloymunja xxnpoxcHna EOH Hapamexa HecpasseHo 
cna6Hje oR 6a3He H onrosapajyhe coax may no3HaTe. 18-17  

Cynponto jenHH;etbHma mamma mem.= mHore C0.414 c xarjontima Cu+, 
Ag+ H Au+ o6ojeHe cy Laic H Ran je aHjoH monexyna 6e36ojaH. Oso ce HapoTurro 
onHocx Ha jegmema Au+, 3a Koja je icapairrepHcrxinta myra 6oja. Y BOJH cy 

COBH Cu+ H Au+ npawnputo HepacTsopm0se, npx qemy cy y BJBOICHOM Crazy 

Hem on IBM HenocrojaHe. 36or Tora ce ca H,Hata qosex peTKO cpehe. 18  
Hanponts, jegmberba Ag+ Hann3e pasHospaty mummy npieteny. Max* 

ce seism coax Ag+ Tem() pacrsapa y song, Hum je Eon cpe6pa Homan. IIH3 

naxo pacrsopnarsHx. Ose y soneHom pacrsopy noxa3yje Heyrptunty peatamjy 
Ha naxmyc. IIpatcrwmo Hajsanuntje jentuheme Ag y swat je MECO pacrsopeH 
HHTpar cpe6pa (AgNO2). Osa 6e36ojHa co je jentut on Hajqoulie YnoTPe -
6ThaBaHHX peamma H. czymat xao 110J18.31111 marepHjtut 3a no6Hjame ocranux je An-
melba cpe6pa. Oa OBHX BCJIHKH 3Haqaj xmajy y sonit npatcrHquo Hepacrsopmasa 
xanor eH H J H (AgC1, AgBr, n AgJ) 3aTo urro je Ha Hatxosom pannaramy 
no nejcrsom cse-rnocrn, npH qemy ce Hansaja meranno cpe6po, 3acHosall 111343- 

 gec clmorpacinictaba. Cmwmo xanoreminHata nocreneHo ce pacnana non nejcrsom 
csernocrx H Baum npyrta jentabetba cpe6pa. 3aTo ce jeninsema cpe6pa (a is-
Kobe HAIXOBH pacTsopH) nysajy 061411E0 y 6ottama on atpxo o6ojeHor craicna. 

COBH jenHosanemmx Cu, Ag H Au naxo rpage ca turrasum =OM mone-
xyna H joHa CN', S202" H T.B.) HOIRILTICKCHa jegmbeiba, BChHM nenom 
MHO pacrsopnAtsa y sonH. ITyreat 151IXOBHX nocrajaaka, moty ce, npeata Tome, 
now upesecrx y pacrsop mHore y Bonn Hepacrsopmase COJIH. HaupHatep, yawn 
crsapama KOMIIJICKCa 110 cxemn 

AgC1 2NI-18  = [Ag(NH2)2]C1 

y !tom HepacrsopnAls AgC1 naxo ce pacrsapa y NH4OH. Ca jentabomma Cu+ 
H crsaptube KOMMICKCa y mHorHat cnyqajesxma He mum CaMO IbHX0B0j pa-
crsopragesocrn seh H nojaqaHoj nocrojaHocrH. 12-88  

On jentmema xojxma cy enattarrifnogrpyne 6axpa 
ABusaneHTHH go6po cy wort= H Hmajy npa-
KTIPIHR 311allaj canto 6axposa jentuberba. Hpint math 6axpa 
(CuO) xamana ce H8J1a311 y npxponx H mum ce BaK0 

6HTH ?Kapeibera meTanHora 6axpa Ha saanyxy. Y sox' ce 
riptucrwmo He pacrsapa, 87111 ce y toicentutma BaK0 pac-
Tsapa, rpaneltH onrosapajyhe coml." 

Ogrosapajylut xuaponue [Cu(OH)2] tonsaja ce 
Rao anasnqacr Tailor Rana ce tut pacrsop COBH Cu-
nejcrsyje anxanatjama. Y son* ce npaxm'mo He pacrsapa, 
a npx 3arpesalby naxo oTnyurra sow H upena3x y CuO. 
013aj npentt3 Amaisa ce tlaK 11pH Knarla112y TextHOCTH xoja ca.  339 .  pacisapamam2 

 canpHat Cu(OH)2 . 38-48  corm 611Kpa (.410/1/A H2O) 

3a tuutpoxatn. 6axpa xaptucrepttcrtmHe cy nocra 
c.na6o HapanceHe 6 a 3 H e oco6HHe. Ca xxcentmama OH JIa1C0 rpanu caw, cat 
Ito* ce seluma Jiaxo pacrsapa y sonic (Cn. 339). Y nosomao pa36nsuxemsa 
pacTsopxma 6oja CB= coax nsosaneurnor 6axpa ca 6e36ojtunt aHjointata je 
masa (6oja noTnyHo xmnpantcaHor joint Cu•). HanpomB y qsperom cramy 
6oja COBH CU2+  spa° je paatorturra. Haupwaep, npatcrwato sajsamoutht oA 
max „n Rasa ranHu a" (CuSO4  • 5H20) — tuna TamHonnasy 6ojy. 
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534 	 XIII Ilpea epytia tiepuodwor maim 

CrBapase xohumexca Bpno je xapaxrepucrulmo 3a ABoBanerrini 6axap. To ce BEM Bell H3 Toni urro ce cxopo ate COM 01 2+  muBajajy H3 pacrBopa y o6u3xy xpucranoximpara. Ca ogroHapajyhm comma amain= merana coma CU 2+ gajy griojHa jegmberba, xoja cagpme 6axap y cacraBy }mamma= alijoHa 
(Hanormep, [CuC10 2--). BehHHa 08RX jemmerba cy HenocrojaHa. y pacrHopy 
H atm ce pacnagajy Ha cBoje cacrame genose. 3Hargo nocrojarartjH H Elmo 
RapaRTepHcranaH 3a gHoHanerarair 6axap je TaMHOTUMBH ROMITURCHH RaTjoH [Cu(NI•12)4] - , HojH ce crHapa nirm ce goga rlinuax amoHnjarca pacrHopHma CO RR Q1 2+. Y seam ca OBHM amOHHjax ce moHce ynerpe6HTH Rao pearem Ha 611/01p. 41-49  

Og jegmbema T p o B a n e H T H H x enemeHaTa nogrp' yne 6a2cpa go6po •cy npoyneHa'canto jegruserba Au. Kao HORa311H marepHjan 3a miaow) go6Hjame 
mace ga nocnracg TamHogpseH xnop B g 3naTa •(AuC13), ROjH ce JIIIRO 
go6Hja gejcraom BIIIII101 xrropa Ha Au y npaxy Ha .TemnepaTypH og oxo 200 ° . Oxcue anaTa (Au203) mom ce go6nTH caMo nocpegmum nyrem.,17o je TaMHO Mpl( 
y Howl HepacrHopaart npix, rcojn npH 3arpeHamy naxo onlyritra ruiceorunc. 

UpBeHompx xudpoiccua [Au(OH)3] Hags* cc xao Timor Raga ce jarcHat 
amamjama gejerByje Ha RoHgerportaH pacrHop AuC1 3 . je a M cl) o T e p H o 
jegmerbe, mja je rurcena cpyruanaja jaw H3paHcerra Hero 6a3Ha. 

COM Au(OH)3  ca 6a3ama — a y p a T H — nocrajy pacrHaparbem Au(OH) 3 
 y jam amamjama H H3Hoge ce og RomnaerccHe Kneen:rare H[Au(OH)4]. CORR 

xoje ogrompajy 6a3Hoj cpyrnurHjH Au(OH) 3  mory ce g06HTII pacTHapamem rugrpo-
Rcarga mars y.jaxRm ruccemHama. Behuna geprmara Tposanerrnior 3nara o6ojeHa 
je, Hajneruhe y pawning-re Hcyre HHjaHce." • 

Kao RapawrepHcrwura oco6HHa Au 3+ je ourrpo H3pmerra cxaoHocr xa 
o6pa3oHamy RomnnexcHax aHjoHa. Hanprimep, gejcrHom Hoge Ha AuC1 3  no cxemtr 

H2O + AuC13  = H2 [OAuC13] 

go6nja ce TamHogpBeH pacriop alcancuceAuue (rj. rurcenitne xoje ce crBapajy Ha 
pawn RoainnexcHor cjegrubaparba Hoge c Herpannom cam), xoja c jormma Ag 
gaje Termo pacrHop•HHH Hcr Tenor cpe6pose COJIH Ag2 [0AuC13]. 

Y npaRcH Hajneuthe .ynoTpe6manaHo jemmerbe TportaneHrgor anara je, 
aypHxnoporlogoHirnira xmceitHria, xoja ce H3gBaja y may 

xpricrana cacraaa H[AuC10 • 4H20 Raga ce pacrHop 
anaTa y gapcxoj BORH Hcnapana ca zuruncom HCI. Og 
amoro6pojaux CORK orte rarcernme HajBaHOIHjH je Hcy-r 
x o p.o aypaT • HarpHjyara — ..Na[AuC14] - 2H20 
(„3.118THa co"). Kao H cama-aypHxnopoHogoHHnHa rinceninta 
Tax° H mHore H,eHe coma Jiaxo ce pacrHapajy He canto y 
Hor ,' sek H y HeRHM opraHourat pacrHapanHma• (amoxony, 
erpy). Bpno mana pacrHoprbHisocer xnopoaypara ge3Hjyma 
(ca. 340) HcRopHurhyje ce rcamaga 3a gorcammarbe °bora 
enemenra. 54-59  

IlpH mebyco6Hom ynope4HHarby enemeHara o6e nog-Cn. 340. Parrsormxsocz rpyne  I rpyne  nanna3n Nano cpoginix 4/yra moy  xnopoaypaTa ‘40.4/.4 
Hama. HanpHmep, csl meratur Irpyrre orguncyjy ce B080- 

' • Rom enexTponportognamoni/IY x rpage jegmbema y RojHara 
cy 0181 jegHoHaneHTHH. Hriax cy JurrHjym H Ast'oHe aHanorHje c a M o jegHo-
HaneHTHH, gox cy enemeHTH nOarpyne 6arcpac0Co6HH ga pearyjy (a y carrajy Cu 
H Au urramnne npereHuro) H Rao fugue. HarrerTi*. Y OBOM nornegy Heurro oakum 
anicanimm meTamma HO jApyrm . eaemerrrH-trogt-pyne 6axpa CTOjH cpe6po." 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



Cs. 341. Hcmpathe anstroHocHor 
(XVI sex) 

2. Iladepyfia 6axpa 
	

535 

gonylle 

1) &Kap nplinaga rpym enemeHart icont cy spno 311HIBUMBH y 6Hononucom norsegy. 
OH Aegyje, Hsrnega, xeranunraut Ha oxcHgagHoHe npouece y carom itemjcuaa. YCTSHOBJECHO 
je Aa cy mane xonnume 6atcpa Heonxome sa Hopmanm passtrrax spno MHOrHX &Imam H 
6patbe (oco6Hro momapmx) sennutarra }Bensons comma macro je npahem Belmont minim- 
Hsem npmoca. Ilpema cystnuHoj ca,apHUMH 6axpa nocrojaHoc-r nojegtunnc 6HJSKYLK opramsa- 
ma je spno pa3.1114MHTe. 

OR samonma Hajstune cagpxce 6axpa Hexe spere taxonstat (okronogx, ocrpHre). KOA 
BM= >KHBOTHIba 6axap ce HaroM}InaBa yrnasHom y je-rpH H hemcxHm jegpinta opyrinc MOMS. 
'Reside oTom capame, Harman's, spno ntano 
6axpa. Hegocrarax Cu y oprallmmy (csam-
gHesHanorpe6a 6axpa 3a nosexa H3HOCH ORO 
5 AO cmaH,yje crsapathe xemorno6ma unto 
HOAK axemnjw, icoja mace na ce Hanem go-
gasamem jeginbeHA 6axpa xpaHH. Opt noje-
AMIDE 13pcTa xpaHe Haj6orandli cy 6axpom 
mnexo H xsacatt. 38HHM11.11.HBO je pta je y KPBH 
6pememmx HabeHo ptsa nyra smite 6axpa og 
Hopmanse Kommite. 

2) Hajsehtt Romanic naheHor npHpog-
Hor snara, cpe6pa H 6axpa 6HRH cy rentm 
112 icz, 13,5 tri H 420 tit.. 3aHumminto je na 
cy Rog Hemx seam= mmaga npxpogHor 
6axpa CBH genOBH KOjH cy crpnanat 6mat 
ogpy6mem xamemm cempama. 

3) Y HajcrapHje speme, na ttax H y 
nponutom Sexy 3naTo ce cxopo lactubrauto 
;:to6Hjano H3 allaTOHOCHOr =cm, KOjH je 
nocrao pacnagathem 331aTOHOCHHX creHa H 
HaKIIMHHhi HCHHpaB,eM npHpomtnt BOA012. 
.aaHac ce maraH geo snara go6Hja Heno-
cpegtro H3 TaKBHX ereHa, xoje ce nperxomo 
nomprasajy gpo6metby H mnesemy. 

Kam ce gaHac excrumannuy pygica 
Halla3HUITe xoja npocemo cagpmce canto 
0,001% snara To meroso ogsajatbe on jano-
Mlle Ha CTapH Hama, sacHosaH Ha paainnut 
ammo:Isms resunta, Hcnnpatbem sogom Hnje exoHommaH (cn. 341). Mecro Tors gattac ce oso 
=HOAK HJIH nomohy Hc H e HnH gHjaHHHHHm nportecom. 

IlpsH on HAax sacmsa ce Ha crsaplaby amanrama Au xaga ce *mom gejcrsyje Ha y sox! 
pasmyhetcy pygy. Ao6Hsem amanram nomprasa ce 38THNI gecrmaintjx, npla nemy Hanna npe-
gecrHmuce, a 3naTo ocrane y anapary 3a gecncsamjy. HajrnasHxja Hegocrarax papa ca Hansom 
je HenornyHo Hsmatieu,e snaTa, jep ce Hajcnnutjit merosH gelatin phaso mace HaiBOM H sem 
ce He amanranunny. 

CynporHo aCHBMIOM npouecy, nAjmutini npottec omoryltasa ga ce mar° npatenputo 
msyne max H H3 HajcHpontannutjm crow Tora pagH Ha cameseHy snarosocny creHy gejennyje 
ce y npHcyersy sasgyxa Spno pas6nameHHm (0,03 go 0,2%) pacrsopom NaCN. Tana =ITO npe-
.11113H y pacrsop (4Au 8NaCN 2H20 + 02  = 4Na[Au(CN)2] 4NaOH) an Kora ce 
moace Hsasojnrx gejcrsom meramor .unma (2Na[Au(CN) 21 Zn = Na2[Zn(CN)4] 2Au). 
IIpeminhasame Ha jegaH Hml gpyrx Hax11111 go6meHor aura on npmeca (aclutHatica) spurn ce 
Hajneuthe spenom icomenrposaHom H 2SO4  Hunt enexrponlisom. 

4) Bentnut geo ;Isaac npoHssegeHor cpe6pa go6Hja ce 'mu npepaJH He cpe6pmx pyga 
Debi cyncjmuuutx pyga Pb, Zn H Cu la* carapace cpe6po Rao ApHmecy. Hapolurro je Eapaxrepia- 
CTIPIHO TO into CC cpe6po HILTIS3H 38jejIHO ca 0710B0M. CaCTaB TaKBIDE cpe6pHo-tsnosHo-umicatunc 
PYga samtcH on HanasHurra. HanpHnsep, pyga mosce na cagpsat 15-20% Zn, 10-15% Pb 
0,15-0,25 Ag. 

Ysajama ce pacrsopaasocr Hcrombemx Zn H Pb 6pao cmcubyje ca cmscemem rentriepa-
Type. 36or Tora ce Tet1HH MeTall Ao6mBeH pegytatHjom cpe6pao-onomo-gmucatunc pyga npM 
mat eny gem Ha rasa cnoja (cn. 342). Y gimem c.nojy onosHom — ocraje spno mano maim, 
y ropthem — mmosom — mano onosa. Mum je pacrsopnAlsocr cpe6pa y igtHxy 3HaTBO seha 
Hero y °nosy, caupo je uenoxyma mamma Ag, xoja ce Hams= y ripso6HrHoj nexypH, npe-
ulna y intmos cnoj, H3 Kora ce togs* sum gecranamiont Wilma oxcEgiuDilom 03101310. 

AO6HjaHme Ag Ba pyga cHpontannnix norm meramma macro ce splint nomohy pacrsopa KCN 
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Dane 

!.\ 

Cm. 343. Cxema upahteue nehm 

Mis...4 JO /WY  

536 	 XIII 17pea zpyua &Indite: eualema 

Y npucymmy Baum. Ilpm Tome cpe6Po ONMAOTHO =Ty) mem= y pacraop N3 HON ce NORM 
4300jirrm OCITtom merammor mum 

3asprOmo npemmuhasebe Ag 6msa Hajmemhe .enexTponmsom npm memy je enerrponmr 
pacrsop. AgNO3, a aHoAa nnoma oA cmpotior cpe6pa: rips nponymnuby crpyje Ha xaTonm ce 

mansaja mitcTo cpe6p0,111 Cu, Pb a Zu Ho* cy ce Rao npunce Ha- 
.11113113111 y won Mme' ()crab? y prrsopy. 3Arro moje ce 20 0%011 Taxohe otkinto HARM tato.npmmeca =MC meimmrsopmo H cxywba 
cc Ka Alto  cyAa KoA attotte. 

	

_ 	143Asajame 6ampa 
soo hberommx cymbihmnuc my- 

Aa apt= ,ce y mexonmto 
700 crymbesa. ripe ethers pyAa 

ce UPMOI aa Ba3.4YxY PaAK 
OTCTINUMENtiba mune No- 
ERWIN cyawopa, xojy pyAa 
•csuwmai.. To ce o6mtmo 

	

0 20 40 60 __A0mi 	
smut y =mammal* nehm- 

#__L 

	

suis 

 c

natunim  onzma Hoe

Cn. Cm. 342 Irsajamaa pacrHop- ceYn°17e6juBa, 	jY 4A6PR- Thimocr /mom 33 won  MAIM CYJNIMPHC =cern= 
sa .npmetbe mime. ripmce- , 
Ha pyAa CC =TEN CIDER Ca 

AoAancom Tourreza y WENRCHRM Wilma (cm. 343). IlpsTom janomma H jeAaK Aeo raomd)a APc-
ARMI y arypy,, a CEA H FeS H mane KONWINHC ppyrox npmmeca cranajy cc. y „xameH" (xojm ce 
cxymba Ha NOY nehn). Oaaj ce ma= mem= y cnettsjanue roasepTope, rAe ce 6amap ocno6aha  
OA cyhmopa H rsomcha upOAYsasaseP tavola Epos mcTonmemy macy. Thum caropestabe 
cymnopa H mond* &ma c H3lBajaR,eM mann mantrume TonnoTe, TO Sa °BO apogee Mite 
noTpe6uo roptmo. 

Ha oaaj Hall= Ao6asen EPHH 6a1CaP OMENS 06H9H0 95-98% Cu. OA setter Aena nPit -
steca OH ce mance ocno6oAmTm npeTanatbeht y ZUMAICHHM nehama, npm memy ce Ao6Hja 6axap ca 
99,7% Cu. 

Homo je npetsttnhasame (psulymnartmja) 6axpa exempommom acynnm, TO ce oma yno-
Tpe6nasa canto *oHAa Ham je seonromut ncrrpe6mo Ao6HTH Haponaro mum meTam. Kao CACKTPG. 

 ENT cnymat npm Tome o6smmo pacrsop CuSO4 . Fe m Zn mojm ce Ham= xao KPwacce 6aKPa epic 
enexrponmax Ocntjy y pactsopy, Aga Au '(a Taxohe Pt) — Tanomce ce Ha Alto pyAa. BpeAHocr 
Ha osaj Hating Ao6msemix nneMemrrBX men= Hrpa saMaty yaorY Y KoKPAY Tpouncosa 
enexTpamme. • . 

Rao c:aopeAum npoAywr nps npepamt &Raptor pyAa Ao6mja ce BeEHIO1 KONERHHa cym-
nopAmomcm,qa. llpema Tome 6ano 6m semis pattmonanno.nomOuno;saiclu Tonthommy 6axpa ca clm-
6pmcom .cymnopme tcHcemme. Osahafic Hom6mtaxmja -meTanypruje m Ionic= sanycrpuje jEtony-
wra momn hz CACHO Hcropuntheme cmpommaomanagehm ma HAIR cse Apstrotteme cacrojxe. 
Hanmetep, atm noTnyHo mohtnnelccmom Hcropmnhaby ximconimma nopeA 6ampa mory ce 
Ao6HTH semme xonmume rHomcha H cymnopme xmcemme, a ocmm TOTa apces, • mum, mono, 
aHTHMON, 6H3MyT, cpeOpo H 3NaTO (Kao npmmece BOAR3H0 cmposmte). 

Ao6mambe 6axpa H3 OKCHERHE pyAa mecpasibmso je npocruje Hero 113 cyncialAKIK, Immo 
ce csoAH y °atom Ha peAramjy yrzem xoja nem am. Harnejta, Aa ce ynpaso ER Taj Hal111H 

Ao6mjao 6axap y Hajcrapmja spemeHa. ITpoH3-
//m isere BONIba 6atcpa y Emmy ;commas= je mance pea-

rape sett 3000 romma ripe name epe. 
6) HOLUM EONIMHHa 6axpa y exennoarm-

. carnal pyAama He npenasm 2%, TO jC 311 pema-
Glumly npepaAy ncrrpe6Ho npeTxoAHo o 6 o r a-
T H T H pymy Tj. nosehaTH EPOLICHTHH caApmcaj 
meTana y pyAH oAsajajyhm tberosa jemnbaba 
ON jaNOBNHC. To ce nocnime 0.400iat#4,011 pyAa, 
aacHosaHoj •Ha paammtnrrum ancoprnmommt oco-
&mama nospunma mecnum CYJNIEIRE meTana 
mecums oxonse janomme cimmicarHor Tmna. 

Atm ce y soAemc pacrsop Hem cnit6o- 
'Tommie opranoce maTepHje AoAa CMema CHEW' Cn. 

344. Creme ypehaja 3a cimoTaltHjY PYAe Kantor npaxa m cyncimma meTana, TO he ce Ha no- 
BPMHHH CHEHICaTHEX mecnala aTcop6osaTm cxopo 

maczymmso monexynm sone, a Ha nommumm cyncimma cna6ononapmm monerynn parruopeue 
oprancnce maTepuje. C pyre crptute, aro ce xpo3 Tans pacrsop nponycre saamynnim merypHIsm, 
To he OBH Ha ctiojoj nose umim aTcop6osaTH cxopo mcmn,runho cna6ononapme monetcyne. 
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§ 2. 17oozpylia 6axpa 

Tieerme cynclum merana, nospmeHe x omoreHH M aTcoprarnounm =jest .1' mety-
pvilla sa3Ayxa, nporkyaam xpo3 pacrsop, naxo ce criajajy jeune c Apyrnm• Hammel, mec-rige 
cHnmaTa He nene ce Ha sa3Apaire mexypOe. Axo ce y am" Koja canzomm imam ampadre 
6ononapHe oprancxe maTepHje (Hanpareep, Tepnearma), pa3myTH apex clatte wanes= 6apapne 
PYAe H xpo3 Iwo CHCIeM npoAysa sa3.nyx (cn. 344), TO he ce mecTime cynitnaut 6aicpa 311jeAHO 

c samyrumm mexypHhuma nimatal Ha noimunuar H npehn apex° 'man cyna y moy nese Aox 
he meerme cruntxm °cram Ha Ally. 

Ha Tome je 3acHosaria claroTanHom meTona o6orahasarba, nomohy xoje ce roatantbe ape-
Patyje mime oA 100 tann. rTe. cynclannarx pyAa pawnor meTana. HopeA npocTor xonnearrpacann 
pyne. cl-nroTaratja npywa moryltHocr npepaje glamor lama amomannadax =mamas, Hop re 
6e3 nomohll one meroAe He 6H morns yoraare =moans:aim. Yjemo c Tsna mammal amoI)eiba 
ilmcrrannolanc nponeca aeh je TOMIKO pa3pabeHa Aa ce noMohy T3s. CeileKTNHEre Vans-
rape ycneno He canto Aa ce pyAa oAaoja oA janosme Bet' Aa ce y mono' carzajeallma ycnemio 
oAHoje nojeAHHH huntepana Hommel-arum pyAa. 

7) YnopeAo c ckroutHm Ao6Hjanem 6aicpa nyrem meranypanuat nixaleca noja ce spare 
Ha BHCOKHM TeMnepaTypaMa (u HpomeTanypraj a) oA senaxor matatja novatase Art 
6ma meToAa Ao6ma1ba merana H3 pyAa mmaromHa H8 npepagH 08e nomohy same Telmer,' 
(x HApomeTanypraj a). •Hpumerbyjytur oay meroAy Ha oxen e pyre xoje cy Haponws3 
noroAHe sa xaHpomeranYPInnY npePaAy, xao Temorr mme ce yam am upper° no/X4 RAM Pa-
36namem pacrsopa Hemx Hapogarnx marepaja (cymnopHe mcenme, amonssjana ap.). I43 

Ao6HaeHor pa36nameHor pacrsopa 6axpoae com menu' ce 3aTHm asmaja finno enexTponmom, 
6ano gejrrsom meTamora ramta. 

,Itanac ce mnpomeTanypanutm meTorrama Ao6Hja aeh ono je.gue warnaramme nenoxyraw 
ca'ercxe npommombe 6axpa. HapowTo nuipoxy nepcnexTrary sa Aanal pamof one meroAe or-
sapa moryllHocr Aa ce oxa =BOAR HCHOB 3 C M .1b e y. msecHoj mepm anaixormq nonsemnol 
ramclunnuuthi yrJba (X § 3 Aon. 9). 

8) QM enemeant 113 .noArpyrie 6aicpa 'mammary y o6mncy 'comae ca rtearpncausue 
pamama (cn. 292). CynporHo jeAmberamma Ag a Au Hcaapiama jejnabema Cu bole 6e36ojan 
anamex , namne (nnaBo-3eneHo). 

9) HajrnaEimja noTpornam noArpyne 6axpa cy enewrperremma H nevalypenja. Hpsa yno-
Tpe63baaa 6axap yrnasHom sa H3paAy enewrinmatx nposolunim, Apyra — as is najpassosp-
C111011X nerypa c Apyra m meTamma. 3a enesTparexHame capxe 6axap racism 6aTif Brno quer, 
jep canto y TOM cnynajy Hma maxcamanny enewrponposornbaaocr 
(cn. 345). Swam xonimme 6axpa, Tensor Halm je, ynoTpe6maaa 
Taxote me1turo-o6patmataca miAycTpHja. OCHM one npw.teHe me-
TanHa 6axap ce ynoTpe6A.asa xao xeranmaTop, a H,eroBa jeAmberba 
y 6op6H npoTas urreroxama y nonsonpmperra, y Hanycrpaja Mme-
psalm 6oja, mAyerpHja craxna H AP. CseTcxa npomemba 6axpa 
H3HOCHB8 je 1800 rot. 20 min, 0, 1900 rot. — 500 =lb. IT4 H 

1940 ron. — 2,5 miar ue. (6e3 CCCP). 
Cpe6po captor yrnasHom 38 imam Home, BOMatiliX CTBapH 

Hamra. IrnoTpe6ibasa ce Tax* an H3pam Aenosa anaparypa 
Heim xerancialx Ma6pma. Y . xemacxam na6opaTopajaMa cpe6pna 
minutia' yrioTpe6masajy ce an women& amanaja, xoje Ha sxoo-
!CHM Temneparypama Harpmajy cxopo CB8KH Apyra marepHjan. Jena-
thena Ag ce npseHerseHo ripamerbyjy y MarorpatcHoj aturycrmar 
H mepanunni. Caen= npowasomba cpe6pa amocana . je 1800 rot. 
800 !Ts, 1900 rot. — 5500 0, H 1941 rot. — ono 8000 :T4 .(6e3 CCCP). 
HpH6nHauto tae Tpehme aenoxynHor cpe6pa Ao6Hsea0 je Rom-
nnexcHOm npepanom nommersuntax cyntisramx pym• 

3naro je OCHOB8 HoamaHor ciic cMa admire 3emsuba a a6or 
Tore ce orpcimne xonattme trysajy H3B8H npoMeTa y Tpesopama 
6maxa pam ocarypian aoslenniva oA xapTHje -Roje ce nyurrajy 
y npomer. HopeA Tore, 3.1MTO Ce ynarpeeubma 38 H3P8,BY aaiaera, Ca. 345. Yin* npg-

.1103BatiMBaThe APYrsix mem= H T.A. Jewribefaa 3JUIT8 .Ce yIUMBHOM MOB HS exam° aposoH-
ynarpe6masajy y cparorpadmja H merunrraur (HanOinsep aim nememy 	Jammer oncpa 

Ty6epxyno3e). Cseraut npomsomba anaTa mamma je 1800 rot. 
17.4, 1900 rot. — 400 in H 1940 roA. — ono 1200 rZ (6e3 CCCP). 

10) Hanocimo nputmscan cacras Hex= Hajno3HaTabor nerypa na EOM Ganpa: 6 p a H-
3 a (o6ama) — 90% Cu, 10% Sn; upseHn mecaHr •— 90% Cat, 10%Zn; near 

H if — 85% CU, 12% Mn, 3% Ni; •m e nx H o p — 65% Cu, 20% NI; none cpe6po 
— 65% Cu, 20% Zn, 15% Ni; mecaHr (o6atrart) — 60% Cu, 40% Zn; K 0 we TaaTaa 
— 59% Cu, 40% Ni,.1% Mn. Jlerypa xoja ce Aaje nom myna= y npax caea 54% Cu, 45% 
Al H 5% Zn (aesapAosa nerypa) •ynoTpe6zaaa ce xarmAa xao :perryialamo epenczno. Oita 
nerypa H3 Asaja "ionomax H3 Bo= Hell Ha xnanno. 
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538 	 XIII I7pea 2pytia fiepuodnoz cuciliema 

11) Cpe6pint Hosag inhume 3entama Kyje ce og nerypa cacTaBa 50% Ag c 50% Cu, 3.11aTHH 
Hosag OR nerype 90% Au H 10% Cu. 3a mpagy pamor HalCHTa H nyKcymnoc apemen yno-
Tpe6Jbaoa ce o6H1tKo nerypa Ag lux Au c 6axpom luijm ce cacraB (min) H3panuma 6pojem re-
sumunix genoBa gparogeHor mcrana y 1000 Amnia nerype. Y CCC-y tiyaajy ce join MHOFH 
npenmera o6enenceam Ha pamijn pycxx HI/11 W— 6pojeM mamma ,aparoneHor merana y cliyHTH 
(96 3onorinixa) .nerype. Y Tart mepama Hapancom 3JIIITHH npegmeTH Hapaljmagm cy ce o6Htwo 
c =porn 56, a cpe6pim ca 84, 3aimbubaso je npamerum, ga je y crapom Erman (2500 mg. 
npe name epe) cpe6po 6iino cxyrube on 3J1aTa. 

12) Maga ce Ag H Au c RHceoHmom HenocpegHo He jegliae, NH= cy Ha HOHHIIICHIIM Tem-
neparypama o6a merana y crakby na ancop6yjy goers 3H8THe KOHITHIMi osor enemeHra y Harty 
p a c T s op a. Taxo Ha 450°  cpe6po ancop6yje 5 3anpamma xxcemnixa, a anaro max H oxo 
40 3anpenuma. Join achy 3anpevonly Hamm= (v) mory Aa ancop6yjy osir MeTa3111 y pac-
ronsbeHom craiby (c.u. 346). 

13) IIpH 3arpeBarby merannor cpe6pa y armoccimpH xnopo- 
V 	 sonomma gemasa ce pesepcinma peaxmija 2Ag 2HC1 -.4. 2AgC1+ 
zo 	 + H2 + 17 KKan, rum gamy, xao IUTO cc Ham!, Herriaarsaibe 

cpe6poM 6asa C H3gBajamem Tonnore. Axo ce npoirec 
spiral y 38mopeHom cyny no aTmocebepciasti nparamom, TO Ha 600°  
cmema racoBa cambia/ no 3aripebunni 92,8% HC1 H 7,2% H2, a Ha 
700°  — 95% onH. 5%. AHanorHo Tege npogec no mum ycnoanna 

81 	 H y cnymajy 6axpa. 
14) 11pir penpumjii jeginbelba 3nara oHo ce neer° He ammaja 

4 	 xao ranor,Beh rpami nocrojaHe Konommie pacrsope. 0/3H ce pacrBopm 
ognmxyjy caohim nernim 6ojaMa xoje ce merbajy ca noBehaibem gm-
meHmija necnnla Og nypnypHo HpBeHe, rums° my6Hmacre ;up TahlHO-
HpHe. KOHOHHHH pacrsopH ancra 6anH cy no3HaTH join y XVII Sexy. 

CH. 346. PacrBopmasocr 15) 3ainibummy runimeny Hma cpisio gricneprosaHo pegybam-
luicemissa y cpe6py 	JOM no6HseH0 meranHo cpe6po y canirrapHoj •reximun H bieruummi. 

Kao inTo omen noxa3yje joH Ag Hma H3y3erHo jaxa 6awrepin1tiria 
(iv* ymsuraBajy 6axrepHje) cBojcrBa. HanpaMep, Bona xoja je Hexo 

Bpeme crajana y cpe6pasm cynomma monce cc 3aT111% tryBarn 6e3 RBapeiba mime mecum, jep ce 
noxasamo ga je goBoamo creprinH3osaHa Beh npH cacBnM Hemiamoj ranureHiparrnja jona Ag 
Koji' cy ce y 1b0j CTB0pHJIH npn gogHPY ca MeTaTHIHM Cpe6pOM. 

Harobuinasaibe joie Ag y Bona 6HBa yrommo 6pme yxonmio je Beha nortpumHa merana 
y nonHpy ca 160M. ,aa 6H ce maxcHmanso noBehana oBa nortpunma c HajMaH,HM yrponmom 
Tana, oaaj ce Ha genHcxonali Hamm Hmsaja y Bpno Tamom cnojy Ha 3pHimma o6wmor necxa H 
3ariim ce Bona Henn xpo3 cnoj TaxBor nocpe6peHor necxa. Ha raj HatEHH mory ce Hat11411HTH Bpno 
aroma germ= 3a crepammaimjy Bone, ca npyre crpaHe 3asoja ca „cpe6pHom ra3om" Hall ,,cpe-
6pHOM BaTOM" go6Hjerin Ha cniviaH Hatiim (bum npocro Hanpannmarbem c KOHOHHHHM cpe6poM) 
,no6po nejcrByjy npa nemaby Hex= Ronal= o6wbeiba, pass xoje reumo 3apamliyjy H 
321111MHAIBO je na cy noxpHBarbe pana no nospunam cpe6pHisa mow/Hama npHmeamBanm join 
y crapom Ernrny. 

„Cpe6pHa Bona" mosie g8 nocnynai Rao on,mixmo cpencmo in crepamnaurijy II KOH-
3epinicaibe pasinix npon3Bona in nexpaHy. Tpe6a npuMeTHTH na je 6pwai H II0t0,411HjH HatIHH 
32 no6Hjarbe oBe Bone xonTaicr Bone He ca mersuniHm Cpe6poM Beh ca xnopHnom cpe6pa. Ron-
gemparuija Ag', Ho* ce no6Hja ca 3acHhemim pacrBopom cite coral, H3HOCH ORO 10-6  zp-jou/n, 
gm< ce gOlba rpaHnus 6axrepnurinHor nejcrBa cpe6pa max Ha 2 • 10 -11  zp-joH/A. 

thnnheibe Beaux= xonalmHa sone Ha ocHosy Hcxopmuheiba 6axTepagiumor nejcmin 
Ag oco6HTo ce go6po cripoBogH enexrpoxebusamm nyrem. Y °Home wuby gOBOZHO je imam 
maim H3sop jegHocmepHt crpyje a nBe cpe6pHe nnotmge xao enexrpone. Ja'mna crpyje on 10 
buimiamnepa mance ga crepiumme mime on 4000 n Bone Ha qac. 

16) Jlejersom jar= amansja Ha pacrsope CORK CU± . (HJIII pegyxnHjom jegrubeHA gno-
HaneHrHor 6axpa y amcanHoj cpenium) H3ABaja ce ncyra Tanor, xoja npena3H y HpBeHH Cu 20 
Tex npn 3arpesaiby. 143rnena na To Haje CuOH, Beh xonoHnHH Cu 20. 

Kynpo-oxcHn ce liana= y npHponn H monce ce no6HTH scaperbem 6axpa npa orpamme-
Hom npHcycrBy Baanyxa. IIpH 3arpersuby je Bpno nocrojaH H To= ce Ha 1235 °  6e3 pa3narama 
(xoje nocraje nplimerno Tex Ha 1800 °). Hanpours, Ag20 a Au20 no'nm,y ga ce pacnagajy Ha cue-
meHre neh Ha ono 200° . 

3airring,nna npHmeHa Cu20 je HcxopHinhasaibe meroBo y 3ajenimun ca merammbi 
xpom in inpany „xynpoHcnparubatra— Hammemvme crpyje. Pan .coax Ecnparmaxia 32CHOBaH je 
Ha Tome urro enewrporm mory ga rely camo og Cu Ha Cu 20, anti He o6paTHo. 

17) PacrHopn,Hnocr AgOH y Hogs nog o6Htunim ycnomma H3HOCH upH6mmaio 2 • 10-4  
.11041.4. Tanonceibe AgOH 113 pacmopa neuraBa ce Ha oxo pH = 9. .11HcognialIHnlie RolicTaHTe ximpoRcHila cpe6pa no 6a3Hom H. micenoii TRW H3Hoce: K = 1 10-4  °AIL K = 8 • 10-13. 
Ilpema Tome Ha cBaxx Monexya AgOH WICOCOBaH no mcenom may gaga= ow 100 manHoHa 
JIHCOCOBallIDE HO 683HO/a TRIP/. 

960 40(0 4040 IWO' 
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18) Y snagmom crmay coma Cu+ nocreneno ce 011CW:11111W Ba3MUMIIM KHCCOHHHOM, 
a Behan jegmbeiba Au+ pacnnagajy ce goma 6p3o na ogrosapajyha jegmbetha TpoBaneHmor 
3naTa 14 na mcramw Au (no cxemn: 3Au+ -= Au" 2Au). Cantina pacnagmbe, (no, cxemn: 
2Cu+ = Cu" + Cu) gamma ce x ca HeRnm jegmbegama jegHonaneHTHor 6axpa. 

19) Camino COJIHM11 Ag+ y amoHnjaxy ce gam pacrsapa H Ag20. Kao pe3y11raT cmor 
pacrnapmba nom* gomnnexcHa 6a3a [Ag(NI-1 3)2JOH, xoja je np116nagmo HCTO TOJIHRO gmo-
conana xao H NaOH. Rom-Tama Henocrojanomn jona [Ag(NI-12)2 ]' je 6 • 10-8. AHanoran 'com-
mune jegnosageHmor 6axpa cam no ce6H join je nocrojamijm (K = 1 • 10-9 , aii ce HMO 
°Kongo= KHCeOHMKOM 113 Havyxa. Tpe6a HalIOMellyTH, na pacrsop ElMORFORT4HOT ICOMMIeltal 
cpe6pa He Tpe6a gynwm (jep ce Epic crajalby n3gBaja H3 Hera Beoma excnnomumn Tailor). 

20) Pegyminjom amoHnjammx pacmopa calm cpe6pa awry ce go6HTH Tamo npesnage 
menumor cpeOpa '<Me qspero npnalbajy In mango. Ha onome ce 3aciuma II3paAa ornegana. 
Ha crawly n3gBojeHa cjajHa cpe6pHa npennaxa o6wmo ce pagn 3aurnrre op( cnongmx nonpega 
nonplus ILIKOM. 

06ximo ce 3a nocpe6paBaHse crawls npnmezbyjy gria cseme cnpambeHa pac-rnopa RION 
npm6nngont peueirr g m o6njaa je cnegehm: (A) pacmopy Rojn cagpgm 6 zp AgNO2  y 100 AA 
Boge gogaje ce amoHnjatmg pacmop cse gox ce y nageTRy crnopenn Tailor He pacrsopn, maim 
70 MA 3%-or pacmopa NaOH H noHono pacrnop amoHnjaxa no noTnyHor H36Hcrpasams pa-
crnopa (6e3 swum). 3aTnm CC pacrsop pa36nagm gc 500 Am. (B) Pacrsop 1,3 ap rnyxo3e y 
25 AAA Boge (Rome je gegen jegua Ran Rom. HNO 2) wbyga Asa numyra, =lam ce H pa36nagut 
ca =Tom 3anpemmom annoxona. Ilpeg carry ynoTpe6y pacrsopH A H B ce nomemajy y ozalocy 
10 : 1. tlapc.ra npesnaga cpe6pa ncranomn ce Ha crawly (6pnaubmw omnaheHom ca 'venom 
cmemom HNO8  K2Cr207  3.11.14m gecrnnonaHom sogom 14 Ha xpajy agRoxonom), arnimumne 
3a '/2  qua. jr_Ia 614 ce go6no jle6mn cnoj Ag ammo Tpe6a npeuyhn join jegampfr 1411H 14BanYTa 
cBegam pacmopom. ,1106HMBH TallOT cpe6pa ce MCIIHpa BOOM H 311140X0110M. 

21) Pacrsop AgNO3  y amonnjany xamaga ce ynome6mana 3a crasAi,ame 031111Ra xoje ce 
ce He awry =pm npu npalby py6a.a. HojanamBame 14 nojagmbe °maga nocnoge ce 6p3am 
rnatramem omiagesor mem spenom yrnjom. Axo je noTpe6Ho na  ce o3HaRa mmHe, TO ce mome 
Hoc-111km gejcmom gomleHTposaHor pacTsopa Kj H 311THM wampamem ca sogom. 

22) On xanozelicicux je) mbeffia Cu+, Ag+ H Au+ penanumo go6po cy npoymene corm 
6axpa n cpe6pa gnje cy liege oco6nne xc3HeTe Hume. 

MaTepnja 	 CuF CuC1 CuBr CuJ AgF AgC1 AgBr AgJ 
Boja 	  TamHo- 

upBeH 
6eo 6eo 6eo 6eo 6eo myh- 

KaCT 
myr 

TemnepaTypa 
Tong:ega (° C) 908 422 504 605 200 457 434 558 

PaCTBORTbHBOCI 
(ROAM 	  Hepacm. 4.10-6  7.10-5  1*10-6  15 1.10-6  6.10-7  9.10-6  

On minx AgF, AgC1 H AgBr RpHerannwy no Turry Bynum:He comic, a CuF, CuC1, CuBr, CuJ 
AgJ — no luny ZITS. IIpii 3arpenaxcy can can xanorenn mobajy cmjy 6ojy y Tahumjy. Ha-

npumep, 6eo xnopng cpe6pa nocraje mix Tonnes y BapaHnacrowyr. 36or Tors urro TOIUBCHH 
AgC1 go6po npxcama 3E1 craxno (H xnapH), moace ce 3rogno ynoTpe6ing 3a xepmerksmo cnajaxc,e 

enoria craggene anapaType. Tpe6a canto imam Ha ymy Aa ce 3anpemnHa AgCI npvi npena3y 
H3 Te111101' y qrspero CT/Mae nonetuma. 

HaHag 1000°  CBH xagorewmn Cu+ g Ag+ npnmelno Rcnapanajy, npn trebly gaamm 3arpe-
Bag.em jemn4 whytiajy 6e3 paanarama (CuC1 — Ha 1359 ° , CuBr — na 1345 ° , CuJ — Ha 1293° , 
AgC1 — Ha 1550°), a gpyrn nownby npnmeTHo na  ce pacnagajy Ha enemewre join type nocm-
3ama Tatme whygmba (HanpHmep, AgJ). Joni amain (type gocnomba Tatum mamma) pacnaAaiY 
ce npH 3arpeamby xanoreHme conic wyror jegHoBanemmor 3naTa o6ojene pammm HnjaHcama. 
Y RH331 Cl — Br --- J TepNgimm noc-rojaHocr minx jegnmensa npnmeTHo ce ann.*. Y HapHom 
cralby xagoreintum Kojn whynajy 6e3 paagaraga ileammismo cy acoconami. 

OR ocraimx xanoreHgRa (a Taxohe n jegaH on npyror) hmoro ce pa3nnicyjy no oco6n-
Hama cl) ny o p n gg Cu+ H Ag+. cDnyopng cpe6pa mome ce gam go61crn AejcrsoM HF Ha 
Ag20. Cynpomo gpyrnm xanorenwinma cpe6pa AgF ce y BOHR }vac nano parmapa. H3 pacmo-
pa ce H3gBajaja y ()fining 6e36ohnix xpneranonmpaTa cacrana AgF • H2O mm AgF • 2H 20, 
Rogi ce Ha Baagyxy paciummyjy, a 113 pacnwpa y jaxoj HF y °fining RpHcrana KOAULTIeRCH101 
micenkma H [AgF 2 ] 14.11H H2 [AgF,]. Conyopng 6axpa Rojn nocraje npn 3arpeamby CuCI =Hag 
1000°  y aTmocckepn HF, He pacrnapa ce me y smut me y HF xc ourrpo ce paammyjy on ocraiinx 
xanorewma Cu+ csojom TahmoupneHom 6ojoM xc BHCOROM TenwepaTypom Tonlhema. 

36or Tenme pacrnopnmsocrn xnopnga, 6pomgna H jogitaa cpe6pa mini ce nano cmapahr 
y cmim OHHM cnyqajemma Raga pacrsop cagpmn jegHospemem joHe Ag xc xanoreHa. Cnomenmja 
je map y cnymajy 6axpa, jep He nocroje gam pacrnopagme xynpoconn. Onge ce mopa nolia 
on jegmbema AsosaneirrHor 6axpa, xc pepyRoBaTH Ex aarpenamem ca merangem 6axpom (Ha- 
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540 	 XIII Ilpia epy8a deptioamor cualema 

upwnep, no acme: Cuas  + Cu = 2CuC1). Xanoretnunt jemHoHanerrsor ..3.naTa ASKO ce Ao-
6wjajy pa33tarnibem, ymepeHo 3arpeHajyhtt comroHapajylia jemtmeHla TposanewtHor ansTa (no 
mem AuX. = AuX X2) sum 111Thab1113031 penytutujost. 

Y mom army tranorerstnx Cu+, Ag+ Au+ MHO sesyjy racosstra amoHxjax, rpaneliE 
xostnnexcHa jerOltbelna, on . Kohut on* Haj6oratuja astoanjalcom onrosapaiy campy 
[E(Nns)si 'X+ AmomijaxaTH ca join wham campwajeM NI13  mory Ce MO6irrit mejcmost =Mr 
astointjaxa. Hanpastep, AuCl non TIM yawns/as Astje xosuutexc cacrasa-At2C1 • 12Nlis. JI06x-
jam cy 611.11111 =COI* ICOMIMOKCH MK= OA 01310C nanoretnina ca (boccisatost cacrasa EX • PH, 

H EX 2P1-13. 
Bone= pacrsop astotmjaxa =KO pacTsapa setutny xanorantma Cu+ H Ag+ (=yam Haj-

Twice pacrsopHe — CuF, AgJ x Aernsurnio AgBr, rpaneitx 6e36ojHa xostnnexcHa jenaibelha 
no* nperescso canpsce joie [E(N112)2] . linnpartts, jeronbaba jenismnewnior 3Jarr4 rpane 
Ca Honefflud pactsopom ah1011HialCa 6e36ojHH xpxcranacr Tanor =rasa AuX • NH= . 

Y imam pacrsopitma sanoreHosonownutx HHCP.1111133 H HaliXOBIDC mamma coax use - 
remits Cu,+ Ag+, H Au+ upmmetso cepac-rsapajy Hapotnrro rpm aarpenamy. Yspox pen:iambs 
je o6pa3osanie KOMIVICHC11/111 KHCOJIIIHa 11.1111. /1211X03101 113101.1111113. CORR, WI K0j/111 cy *MOM 113- 

ppojeHe H y mspcma cratby. Ta1G3H cy Hanpustep cernincromite Erne 1-1[CuC1 2], 6e36oj1H 
tcpmeranH K[A02], K2 [A02], Na[AuC12] H. Kotannexcx osora TRIM cpasstepao cy mano 
nocrojam (macrame Henocrojattocnt joHa [CuC12]', [Ctsjsr H [AgCli]' cy 3•10-', 2 • 1074  H 
Hp02 •AfAe10-; jxanxan:)iirena3atissubmso ,o.remtanolainocTocpc6je na 3a piaaminpinllmAg+3aemcnymaxapat o cy crepipacThopnamesex ctumaa xoop xaopaHiyomB:asncy 0 jimmico:prapo6poj jaxo 3 raBanonmaatutcH n i asoniKaoo[oAig:0e_4]; 

AHEM. llpa xsaliemy in TIMMS pacrpopa x3nsajajy ce ,1180iHe CORK AgNO2  ca onromnPajYttum 
xanorestuneux Ag, ox 2paicrepxcaHe onpel)eintst TestnepaTypama TOMbelba: AgNO2 •AgCl —160°, 
AgNO3  • AgBr. 18 , AgNO, • AgJ — 94°, 2AgNO2  • AgJ — 105° . 

23) Be36ohle pacrsopH CuCI y waositjaxy H COHOi xscamaH 6p3o CC Ha samaxy o6oje 
(nnaso orotoisto =sem) ycnen HOCTOEIGHe OfCC11,10101je 011+ t o Cu'. Y 101$1111311 TaC011a 
pacrsopx ce mem ynorperamaHajy 3a oppeljtisame yrzeitmonoxcana. Osaj ce pacrsapa y a4nta 
Ha xnanao H Smolt° Hams* npu sarposamy. Ha j 0 3acHkestur pacrsopa yrs.eHmottottcHnom 
nonce ce 11301101311131 6e36ojHo .jentnbese «term CuCI • CO • 211 20. Onrosapajyhe sum- 
sposatio jessubese (CuCI CO) nocraje cab non senmatst npurxmcom. To je 6eo npax icojx y 

acamy ca sanoyaom 6pso alumni CO. Ho cacraBy manor= 
jeroubetby anaTa (AuCl- CO) mom ce no611T11 3arpesamem AuC1 2  
Ha 95°  y aTMOC(I/CpH yribel1/40HOICCHAa. 

24) gaper Joni= cpe6pa Hamar je y Tpx xp 	.mo- 
mmcisucanaje, muje cy o6nacra nocrojanocrx noxaaame Ha cm. 7. 

6 	06HmHa moninimansja A saut crpvcrypy Tim ZnS, moronism- 
% 	 uHja E nocrojana Ha sitcomj TeranepwrypH oxapatcrepucan je 

csomeHom crPYKTYPom pe.mence (H orupsunuce 15% MaH2OM 3a- 
lIp0MHHOM 3' 03;f30Cy Ha 0611931y 3allpe3111Hy), a MOMICIIIIMUIHja B 
xoja je nocrojaHa cab non smcomm npirmcurtma len CTPYR-

110 	150' 	Typy Ttma NaCl. 
3aHnsubmia oco6mHa monwisnountje B je meranaa enex-

0611x1HHM ycnosxma. Tpe6a npHsterHTH Taxote Aa je enemponposorohnsocr *mperor AgJ Ha 

TettUleparypH Torusema (558') Marc HeIHTO Beha HO HCTOMbeHOT, nox je Icon CBHX OCTa11133 

colas Tonsbetse makes° Hamm iBerostut noHeitasamest (HanpHmep, Hon NaC1 3000 nyra). jle-
MittINLMH npeHoc crpyje enexrpolunda (a .  He joHussa) IcapairrepucramHa .  je H 3a itsper AgBr H 
AgC1, a3H KOK ce max myromaBaiY 013111TOM npasmny, x110 DITO ce SHAH 113 013,3e Hasene-

Cs. 347. A11arp113111 cacrasa TPonPosonn,twocr. Osa je ornpsnxice mina nyra seha, Ho Rom 

6pojesa 3a pejlaTH13Hy elIeRTp011p0BO31IAIBOCI.  Ha Tamxama Tormetba (msper• AgC1 = .1): 

tusperor AgJ 

i183H enexrponposonmsoer monsuisittausije Ad, nocrojaHe 

pacrsopa enexTponwra maxcludasee enemponposonmssocrx 
y 6nx3writ TpaHabopmankoHe Tamxe cxopo 4000 nyra npesa3H- 

AgC1 AgBr AgJ 
Y msperom crow 	 - 	.1 4,4 22,0 
Y licrontbeHom cratt.y 	 3j,2 23,0 19,7 

25) Tipairramno spno swim oco6ntra Talmo pacrsopmximx xanoreHmna Ag je H,Hxoso 
nocreneHo paenaname nog nejersom memo= Ha meranHo cpe6po H cgo5onan =norm no cxemst: 
2AgX = 2Ag Xji. 0130 pacnagathe H383ns8jy. yrnasHom 3panot nnas0n.y6Hmacior 'gems melt-

Tpa, nox Cy Igoe= Sperm ElpaKTHMIO HeaRTHHHH. 3sentsubxso je na cc npH CH1DKaBa/by Te31- 

neparype ocertbasocr =nom-into cpe6pa npema CHOTAOCT11 jam) cmatayje. Taxo, Ha TeMnepaTy,-
pH  }mum toter AgC1 npmmerHo ce He pacuana, max Mt nom gyroTpajnom ocsemastoby• 
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Xemnani nporlecH H0j41 ce wpme. now Aejcmom CBeTAOCTH 3owy ce 0128TWOMMUCKUM pomp-
jama. 3amicHo on Tors wa rut je cam °Hai npogec eraerepciaH mm amoroptass, swasaj ,CilernO-
CMIX 3paHosa 3a 'berm row 6irmo je paamimirr. Y npwom enyciaiy (Haupwwcp.,•wpir crimprow 
HC1 H3 enemeHara — VII § 2) csernocr je norpe6Ha na npogec cernomme a mad ame lame cara 

y mpaxy. Hanpams, y wpyrom cnymajy (Rao .npHmep mome ce pa nocnyam paaminame wano-
remma Ag) npogec retie canto y OHOMIHOj MepH polaris° je Ha }beta yrponresai .erreprija.caser-
JKX:HHX spaxosa H C npecramom OCHeTibeHA owmax ce ripen/ma. 

26) Ha oceilbilBocTH xanoremiwa Ag npema caernocm 3acHowana je !Haulms mime= 
y 00iTiozPa9 5uju. cDororpatace nnome mni 4nuucomt xojH ce xtaxac yam/x*1.010y ,cacaxije ce as 
npema memo= oceribmior cnoja cinure emynatje xplicrantcha xanoremma Ag (aurimeinte.411r) 
y ncenarmy HaHeCeHOT Ha CTaK110. 06atnia xte631.1111a OBaKBOT cnoja =HOCH vac 20 

Ocsernawme 'ram no6Hjerie nnome H.cm 4nincia npoy3porcyje pacnansube wanoreworna 
Ag, npB memy ce xanoreH xemuciat He3yje ca wcenarmicsi, a cpe6po namo6payie came some-
xplicrannlie. °BMX he Ha =Tom mecry nowpmime birni omemmwo yrommo muse -moo je so 

macro 611no HanO)KeHO jamem ocseribasamy. Ha raj Hamm, 6e3 o63Hpa Ha cncabannby licraorenocr 
nnome H7IIr 4nuIMa xojH cy aunt H3n0Hteini xparwoxpajHom Aejcray csernocrw, as mama ye act 
Hamm „nareurmi MHK" npenmera x0111 je cbarorpacinicaH: 

6Hcmo osaj JINX yminnum BMIVEMBHM, Mopamo navy ism ciwurci noninitz money 
H3a3HBaHaa xojH ce cacrojx. y parboj pewyramjH xanoremma cpe6pa =tonna grape 
Ag xeMHCKHM nyrem. Kao H3a3HBati ynorpe6rbasajy ce ofirrmo mica oprimaca pews/am= /*en-
ema. BHTHO BaHCHa row npoueca. H3a3HBaHM je Rinberurga wa ce pewymmija HILUOMBEIta qperiipa 
Haj6pice spurn y Henocpexgrom cycencny ca weh ersopemm xpHeramnim ionmarca Meummeor 

Ag. H3rnepa wa je yspox Tome arcopiumja maalisama ow crpaHe runigas c jenHe ,crpaire H =Hue 
xao wimps apHerammannje meranuor cpe6pa c wpyre. 

AOCTHIMBMH nomohy H3a3HBatha wosonmy jacwohy CHHHa mopamo nnomy 	41[DMM 

HxcHpar H Ha raj Hamm nrro hem yHHMTErni oceribmiocr npema ltancerd HeiCTBy TEM-

Roam. clnixcHparbe ce waso= imanamerbem Hepainowcellor xanoremina .cperapa Ba cnoja icoim .1e 
ocrao ocermaw npema csernocm. Kao „taxa*" ynorpe6rbasao ce &aim= pacrscip rimy:n-
ot= (ximocyncinrra), HOjil 31aHO pacrBapa xanoremme cpe6pa jep rpago HOrdaneHalia }tea 
no cxemii: 2Na2S202-1-AgX=Na3(Ag(S203)2]-1-NaX (woHerairra nenocrojanocrm wonnuiesccwor 
joHa [Ag(S 202)2]'" H3HOCH 4 • 10-14). 

wo6Hjen H3a3mialbem H 4)111(6wpm:be  m rimbeH nocrojamm nperca cwernocni (wera7 
THB) o6pHyr je erwapHoj jep mama mecra onrosapajy CBeTIIHM mamma 4arroriaginicamor 
o6jexra H o6parno. ,11a 6H ce wo6nna npawa aroma Heramw ce trauma ma ,ppyry =ow, .411iaa 
Him xagnijy ca ocernmmun cnojem (Hajmemhe AgC1) Ha nospnnimi H mina= =icily CHM-

mocrH. Homo cwernocr Hajnaraue nponami xpop HajcwernHja =era Heranisa, a Haire= — anus 

Hajiramaja, ogEloc Hamby caevonc H ramwmx mecra meHa Ca nor ransom „mormparby` cm= y 
cYnporHom cmucny H wo6Hja ce csnixa woja ogrowapa 4)ororpa4wicanom o6jemy. KonapaHR 
CHHMaH (1103HTHB) nowwprawa ce 3aTHM 143a3HBalby H clamcnparby B.m CaMO ,OHOM HOCHOLein 

(axo je OCeTHAM CHO 600 cnpawybeH weh rano wa ce Eargrami Jrnx wo6Hja Henocpewiwm4XYMIP 111)- 
 ClUili arm). 

,a0paBaH,em HapotEHTHX AOgaTaHa y cnoj OCeTnam npema CBeT.HOCTH MOW& He taro 
ce seoma noweha nenoxylma oceribirwocr HHH cneut(kkoma ocergaiwocr wperawnojemmim spa-
=ma cwernocia (y6pajajyhn  Ty H Hadvaupsexe) Beh H Aa  ce ,go6aje cnoj RojE he I= AgiCTBOM 

caemnoorm H nocne naaaaaama warn oppeteHy.  66jy. Ha OBO je 3acHowaHa ,41 o 	pa 4n j a 
y 6 o j 11, xoja omoryhawa wa ce go6Hje maXoja 6oja • wom6HHowarbew ontonapajyhwx .onwocit 
rpujy enemewrapna 6oja 	apaeae, =nem H rinase. 

27) Rimay xanoremomma Cu+ Ag+ H Au+ croje waixowg gHjanzn 6eua CirCBT 
AgCN x wcyr AuCN, Temneparypa romberba CuCN =nor Ha 475 (y .armocteini asora), a 

mijammni cpe6pa H anara paanawcy ce jowl ripe Ho nrro ce ona Hoc-mime. 3a pasmny on =rare-
IIHna cpe6pa, AgCN we TaMHH now Aejcraom CBeTnocTH. Iberow0 rcpHertunt,cacroje ce 7as 6ePRo" 
armor nmnickor namia mina Ag Agl Ti. cptffipo je seas= .eyribe-

HMCOM I c aaoTtot•gajaawator awjooa. Y npmwimy, ycraaoamena je aaano•a cwympa ix as 
wijaanzt jemorianorraor =au. 3aaammaso je je pacTojaase aamety Au a wii6nEwon• alma 
inijaminme rpyne (1,97 A)_3Hamo maim Hero y cnymajy Ag (2,06 A). 

Cwe TpH corm cxopo ce He pacrBapajy y nom/ H y pa36.ntowernim miceminacia, 	ce mwme 
}um mama pacrsapajy y marepHjama ix)* c joHEMa ow= enemeHara rpage IcOMILUOHCHa ieJIMHOMBa 

(NH3, Na2S203  H wp.). Hapommro ce nano pacrBapajy y npHcycrwy Heiman= aliKamiffil aleTLIM. 

Hcarrom ce po6Hjajy wpno nocrojaHe, y wowir nano pacrworubmie 6es6crime wow/um= COBH 

THna M[E(CN)2]. KoHerawre Henocrojanocrn HAIXOBHX owrowapajyhxx •ioromiteicomix anions 
6p3o ce ymarbyjy y moy Cu (1 • 10 -16) — Ag(2 ,  10-21) — Au (5. 10-0). Hama= ,cy iamite 
w icomnnexcH ca Betaim, HOOpAHHalpioHYLe 6pojeBnMa — mna M2 [13(CF1VI. 1#12  ' (CHM. 
3arpewarbem CuCN ca pacrwopom FeC12  Howe wa nocnynai xao McToga .JJR no6niaibe nwislia (no 
peanut/ill: 2CuCN 2FeC1 s  = 2CuC1 2FeC12  (CN)2). 

28) 113 paHHje HanoweHor no3Haro je wa ce ono maim meranHe =mime= cute:maw 7 
nowega pacrwop crwapa Hexa wormemparnija warjoria, 'raja Be-1WD= ,OHMHapa monossady 
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542 	 XIII Ilpea Vytia tiepuoamat cucinesa 

TugHor MeTana y Hancaccom perry (V § 8). HanpHmep, HoHneirrpamja Cu' Ha 6axpy seta je Ho 
IUTO urosapa pasHoTemal 11HCOOHjaUHje [Cu(CN),]' y Hplicycmy mama CN'. 3dxsazyjylin 
Tome pasHoTema Cu H Cu' + H y pacrHopy NaCN Homepa ce HasecHo H 6axapce-pa- 
cTsapa y Ibemy n3xnajajyiuu Honolulu no 3611pHoj jegmonum 2Cu 4NaCN + 2H20 = 2Na 
[Cu(CN) 2] + 2NaOH + H2. 

K011 cpe6pa H 3naTa 1C0j11 y Hal1011CROM perky cToje xeCHO cog 6axpa, xongeHTpatuija jOHa 
.E' as nospusom mama je no urro onronapa pasnoTenot ,rsiconnjannje Ibnxosnx xohinnexonsx 

IIpema Tome o6a meTana camm no c e 6 H ce He paernapajy y NaCN. -  Ann _y npncycrity 
oxciinannomix cpencrsa pacrsapaibe ce neinana, nourro ce pasnorema E H 
nomepa H3 aecno 36or Be3HBaRA He cam' 	Beh H BOAOMIK8. (K0jH ce of 	y'sos)'). Two 
y npucycrsy xliaeomma 3naTo H cpe6po ce paCTsapajy y NaCN no 36xpiloj. jesnagnxn 4E + 

8NaCN 2H20 + 02  = 4Na[E(CN).2] ± 4 NaOH. Kao wrrepmennjapnn npOnsson npn 
°some ernapa ce, Hamm soSoHmxnepoxcnn, kojn cc Tpount na Amy cecc#AaraliY. . 

Pacrsopn Romnnexcrnix usjanmna Ag n Au wen) ce ynoTpe6masajy 3a nocpeopanaibe if 
noanatumme apyrnx meTana (yrnasnom 61xpa). Cpe6po H anaTo , paCrsapajy ce Taxobe y . soneanm • 
pacrsopnma Tnoxap6anR6;a. 

29) P o a a H H rk H (ENCS) .  Cu+ Ag+ cy 6ene marepnje, cxopO nepacTnopne nomi,
aJIH y wonky jona NCS' pacrsapajy ce H rpaae Romnnexciia jeans:alba. Ca cpe6poM cy no3HaTH 
Tun can M[Ag(NCS)2 ), M2 [Ag(NCS)3] H M3 [Ag(NCS)4], a Taxobe (NH,),(Ag(NCS),]. ' Ca 
6axpom cy no6njenn'ponann,nn Cs[Cu(NCS),] x Na,(Cu(NC.S),] • 4H 20. Itocnemba co je 38- 
moubmsa 36oF .  Tors urro y nsenom xonsemponanom pacrsopy cininTap =pude jaxo na6y6p1, 
a 3117H74 npH 3arpenalby o6pa3yje npo3pamax pacrHop min no oxnataby npenaam'y rex.. PDXI-
HHAH 3nara cy. mano norrojanx n nocreneno ce pa3nancy c kunnajamem =Tumors 3.118Ta. 

30) OA APTrnx coal! 	Ag+ .H Au+ npairmulo xona3e y o63Hp cxopo. Hocntymmo 
jergniselba cpe6pa. 3a Hem on 'mix Haneni cy 	Koh! ce ojwoce Ha 60iy.comi 	flaHROBY 
pacusopnamocr y nom (y mamma Ha Jump H2O no,r1 O6Hminim ycnosnma); 
Anjon 	C104' NO,' CH,C00' 'SO," NO,' CO," CrO," PO,"' CN' NCS'. S" Boja cons .6eo 6eo 	.6eo 	6eo mykxacT myr TaMHo mcyT' oeo 6eo ups 

spsem 
PacTsop- 
mrisocT 	27 	13 	7.10 -2 	3.10 2  3.1072  1.10 -6  7.10-6  2.10 6  2•16-6  1.10 - 6 610 -18  

Kao urro, ce SHAH H3 onor npernexa, neluma C01111 cpe6pa Team° ce pacrsapa y Bonn 
H mnore cy o6ojene. Y jalatm pacrsopma ogrosapajyhm'ILJIKILTIHHX meTana mum pacrsopnane 
cone Ag o6a'nio ce Baum 1111H manse =KO pacrnapajy ycnea cTroapalba RomnnexcHax jexHrbeisa. 
Osa ce onnnxyjy spno paanHmurom riorrojaHolully (HanpHmep, RoHc•raHTa HenocTOjaHocTH joss 
[Ag(NO2)2 ]' H [Ag(NCS)2]' joss H3nucn 1 10-3  onx. 2 • 10-n), 3amoubHna cy xomnnexcna 
jeinnbema cpe6pa cacrasa Cs3Ba [Ag(NO2),] • 211,0 H (NH4),[Ag(S208)4X2 ] (race  X = Br-  tom NCS-), y xojnma Ag+ nima Harm= x000pninfaugonn 6poj 6. 

Cpe6ponnTpaT (T.T. 210°) AiHOTO ce ynorpe6.7basa In n3pany ornenana H y .Me,11,111.01HR 
(Nem) yl mow mace cacrann.ene on jennor gena ,A4103  H 2 nena KNO, no nmenom „name). 
Ilepx.nopaT cpe6pa ppm nano pac-rnopnAm y Bonn, pacrsapa ce Taxobe H y nnornm oprancium 
pacrnapamnma H rpagm c IbHM8 xpxcranoconnaTe. lberosa pacraopibisoiT y Togyony je 20 HyTa 
Beha Hero y 6exsony. 

31) C o63Hpom Ha Emmy geHy cpe6pa, Hserosa ce jerunsema nocne ynoTpe6e cxynmajy 
y cnewjanHe cygorie. 3a pereHepagHjy cpe6pa 113 01311KBHX ocraTaxa xyaajy i>x c rpanynkicanam 
Zn y npncycrsy HC1, npn enemy ce cpe6po ranonoi y Bum npaxa Koji ce onnaja ox mama 184HR8 sarpei3ansein ypa36nancenoj HC1 H 38THM HcnHpa Hogom. Axo je noTpe6Ho 6plumbHaHje npemll-
mharoaase noonsenor cp0pa ono ce pacrEiapa y HNO, H . H3xHaja y o6nHxy AgC1. Cpe6po-xno-
pax ce me= ca pa36nancenHm NaOH H cmenni aoaaje cpopmannx. Ilpn sarpenamy Ha nosenom 
xynarnny Ag ce 6p3o Hans* y o6nincy pacrpecnTor upnor npaxa, no* ce . onsaja on Te3HOCTH H mcnnpa pa36.nam enom H2SO4, BOAOM If pacTsopom NH4OH H 110H0B0 Boxom. 

32) Aejc•rHom NO2  Ha (DKR° cupauzen, pegyinuijom go6Hjen 6axap na 25 xo 30 °  ao6Haa ce jerunbetbe cacrasa Cu216102, To* ce mome, H3rnega, cxsarmTif xao co xmnpoa3oTatTe xncenitne 
(IX § 3 non. 26). To je maTepnja ramie 6oje, aim in* ce 6yrnto paanance c nonom H311Baja-jyh11 NO. 

33) C y n cp H a H Cu+, Ag+ 11 Au+ y HOAX H p8361110KeHl4M KIICeJ1111181118 npaRTHmHo ce He pacTnapajy. TaMHOCHBH CUBS Hana3H ce y npurpoxll H Hamm je HligyerpHcxa pyga - 6axpa 
Monce ce cHHTeTH3oHaTH xejcrnom •jax or npHTHexa (HexonHuo XXIb8,3a aTmoct,epa) Ha meinammy armor npaxa Cu H S. 3anamnsisa. je ocoGnma Cu2S'na jaxo chunkyje enexTpisnin 
01710p ca noBekal,eM npHTHcxa: 110,3 12 nub. au-2 oTnop H3HOCH cnera 0,1%. on .spennocrn nos; oftrainia ycnomma. 

1.1,pHH Ag2S jeHajTence pacrHopnAma co cpe6pa H npema Tome, 78.30/KH ce jowl/4a ,S" H3 pacrBopa CB= iberosmx jextubetba. OH nocraje nejcTson HyS (y TIPlicycTny snare H Ba3nyinnor 
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g 2. Thozpyiks 6axpa 	 543 

xaceoranca) Ha Inman° cpe6po. Pearaatja no jesHalnram: 4Ag 2H 1S 01  =-7 2Ag,S 

2H20• HAe narano sell HoA 06119HHM ycnosHma H mum 4a cpe6pHn npeAmerx csarcopsesHor 
>funtoTa nocreneHo noramHe. 

Mpxonyinr (y snancHom army cnn) cynclms jesHosaneHmor snot Aso= ce PAWN 
Aeicrsom H,S Ha 3axncemeH pacTBop K[Au(CN) 2]. Peannija it* ce Bp= no ace-mm 2[Au 
(CN)1]' S" AuS 4CN' pesepoisna je H arm je noTpe6HO Aa ce pacrsop jam 3acHTH 
crimp:m401111mm. Ha peftepcHsHocm aHanome peaxwje Hog 	3aCHOBaHa je memAn, xoja 
ce °age-011;w ynorpe6sbasa 38 HHAycrpHocy excrpocusjy cpe6pa Ha memo= cynd ► tAinix pyAa• 
,1.1a 6H ce nomepasa pasHoTenca yneso yAa.x.yjy ce joins S" y OBOM cirriajy, oxcHAanHjom 
OHHICOM sasApca nporwaanor xpo3 pacrsop) Ao joss S203", SO4" n NCS'. 

CynchHAH jeasosanewrinuc Cu, Ag H Au rm.:Hamm ce pacrsapajy y pacrsopHma cyncint-
Aa aincaimHx /derma ycneA crnapana THoconx. Hainguane ce pacrsapa Au+, xurje TH000/111 

oArosapajy Hajmeurhe THHorouda M[AuS] H 1Vis [AuS4]. IIpx muurcemasaisy naxosux pacrsopa 
oc3lo6obeHe molucceinme Imo HenocrojaHe opmax ce pacna4ajy Ha MIS H1S. 

34) IIpn 3arpessuby Ha 50°  soAesor pacrsopa CuSO4  c-mApcx:Poccimpacrom xmcennnom 
(H,P02) HaAsaja ce npseHompx MDR HOjH npema oAsocy somaexa H 6axpa y wady =romps 
ehunipHalcoj 4)opMyJm CuH. Y BnanCHOM Crakby xHApHA 6axpa spno ce Ram oxcaranne. 
Onpe3HO ocyrum H 3aTHM 3arpestur OH =KO Hcnyarra BOAOHIM, HOjH CC y nplacycrsy saanYlca 

H caropn. 
,Tlejcrsom aTOMCKOT BOAOHM8 (IV § 1 Aon. 13) Ha MVIEUIHO cpe6po 4o6Hjace gam apt-

;Wits cpe6pa (AgH). OBaj xHApHA je 6ena marepuja nocrojaHa y amoccbepn soAoffinca Ha 500 ° 
 aim Aejcrsom Hoge TpeHymo ce paasame Ha H1  H Ag20. ,L1o6HHathe cnirmor aim sHargo =HA 

nocrojaHor xaspluca °Hama ce x y cariajy 3nam. 
35) Ca 830TOM enemeHTH no4rpyne 6axpa Taxobe ce Henocpe4HO He jesme. Tomo-

3eneHH H H T p HA 6axpa (Cu,N) moxce ce 4o6HTH Aejcrsom amomjaxa Ha CuF1 Ha.  280° . 

Osaj HHTPHA je nocrojaH Ha sa3Ayxy noA o6Hmutra ycnosHma, aim ra pa36nanceHe xHce.nnHe pal-
=mg. 3arpesaihe H3HaA 300°  sops pacnaAsiby Cu3N Ha enemeare. Ho (=craw aHanoran Ha-

mm cpe6pa nocreneHo ce crimps y aMOHHjallHOM pacrnopy corn,' Ag. IIpH crajamy OBEX pacrso-

pa AgaN mynas ce Ha Aso ems y o6nancy nyHor ocrama, spno excrino3HsHor max H y *mac-
HOM crow. 

36) C y r m e H H x o at 6alcap H }berme aHanoraje He jeAnHe ce Henocpe4Ho. K a p-
6 H A H Cu+ x Ag+ mory ce max 4o6HTH nocpenims nyTem Aejcraom agemnena Ha amomijatace 
pacrsope CORM o6a emblems (aim Ha anKOXOnBil pacrsop AgNO3). Kap6H4H Ho* ce npwrom CTBa-
pajy (Tamincje — agerkunms) — TamHoupseH Cu 2C, H 6eo Ag9C8  — npaannHo cy Hepacrsop-
JbliBH H y cysom army spno ,excruu3.3Hrunr. 1-103118T je TaxoDe age-rams Asosaneamor &taps 
— coci . 

37) Hpema 3arpessuby xyripHoxcHA je Aocra nocrojaH; meroso pacnaAame Ha C u3O u 
xurceomix nommbe Tex Ha one 1000°  (npurmax anceoHinta 04 1 atT4 Aocritme ce Ha 11100). Y Sa-
moa') epH sormunca CuO ce nano peAyicyje sell Ha 250 ° . IIpH xcapuby ca yrmem xyripxoxcas ce 
/IMO peApgje Ao meTana. 

38) IlpH HeyrpanHcatby xlicensx pacrsopa TanoncH ce Cu(OH), npH pH = 5,5. Tano-
xcemem pacrsopa CuSO4  anicanmjama y npxcycrsy (NH4)4SO4  mispotccHA 6axpa monce ce 4o6HTH 
y HpHCT&IMOM cralay.1" TaKBOM o6sHxy arnymra BOAy TeX Ha 150° . 

39) Y Balmy ximmearposaHor pacrsopa jilt= anicrumja xauipoxcHA 6axpa ce pacrnapa 
ycneA o6pa3oama rucasnx xynpara (NaHCuO 2, NalCu02, HT4.). Aim cy OBH HAW Heno 
crojam H npH pa36.3axacsamy pacrsopa pa3nancy ce H34sajajylar Tailor Cu(OH)2 . To noxasyje 
Aa cy xHcene oco6HHe mApoxcHAa 6axpa H3panceHe spno cna6o (no npH6nnacHoj npouenH 
K1  = 10-m H  K 2= 10-18). 

04 xynpara y IMpCTOM CT8Eby HassojeHe cy 3ack4s CaMO COM Hex= anHan:Bla H &MUM-

HO3e8SHIM =Tana. CY.nehn no 6pojy monexyna xplicranHe mule, one Hmajy icomnnescHy =Ow-
Typy. HanpnMep, TaMHOMMBOM xynpary HaTpajyMa oArosapa cpopmyna Na2 [Cu(OH),], IMMO* 
xyHpHry 6apHjyma — Ba„[Cu(OH)d. Oaa npernocrasaa norsp4eHa je a Time urro oBa jeArnaelba 
He crrnyurrajy nano 'may. Trap, npaa OA nomeHymx COnti ornyurra som CaMO 113Ha4 180 ° , Apyra 
Tex H3Ha4 250°  

40) jlejcrsom aincoxonicor pacrsopa KOH x Hp, Ha oxnatem Ao —50°  anK0X0MH pa-
cmop CuC1 2  • 2H20 MMHG! ce TaMHOITHH nepoxcHs 6axpa Cu02 . Y mApamcaHom 
ofinincy 4o6Hja ce Taxcite Aejcrsom H 202  Ha pacraop CuSO4  icojH cappnal mano Na2CO3. Ile-
poxcHA ce Aoxa3yje H3Asajataem 11204  Aejersom xncenme Ha Cu0 2 . 

41) KoHcrairra HenocrojaHocrif amoaHjamcor xoninnexca Asosaneamor 6axpa je: [Cu"] 
[NH,]4/[Cu(NH,)•] = 2 • 10-13 . Ycne4 senince nocrojanocm osora icomnnexca, meranng 
6axap y npkwyersy sa3Arca nocreneno ce pacraapa y amomijaxy. 

42) Xanor HHAH Ct12+ Ca alijOHHM8 F-,C1-  H Br-  H34sajajy ce o6Hquo an pacrso-
pa y o6nincy xpHcranoxHApara cacrasa CuX 2  2H20. Ilnammacr rbnyopas ce peAannuto Te-
unco pacrsapa; Haupoms, anampracr anopHA H TaMH03eneH, 6p0MH4 IMMO ce-piersapajy. Ha 

JaaNWXy ce 66e Hocnembe cones pactunnbyjy. Y aMHAPOBESSOM o6nmcy CuF1  (T.T. 950°) Hma 6eny 
.dojy, Cua, TaMHOMplcy, CuBr2 — WHY. JoAllit 6axpa (CuJ3) Elsie 4o6Hsea. 
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XIII ilpect :fryfia isepuoanor mama 

Eneitatatate heimHe y apacriny CnCla  • 21110 cy panne rpyne [CuC12(01-18)2 1 	• 
Beh y- amt./nay waron Bone masa 6oja One COBB wenn y rammeneny. flpa aajbem 

•nonamoky inaa MO= HOHM/HHA BOAC no6ija ce ramnompx 'WHOP HP tmjem ce ;411.1beM pa -- 
Sammy 6oja vela majupe y 3eneHy.H Hajmig y .nnaBy. Knopmm 6axpa pacrHoPams je He canto 
y BOAR, HCOI *AY OFAHCHHA pacraapata, xao nrro ce naaanz mime max nonaran (min-
man -Ca%as.noi pacinpa‘a no 06MBWA ycnoswaa)' . 

Hi0 	CH8OH 	C.i116011. a-C311.,011 a-C.41-1,0H 	Melva • 	'•Erap 
103 	135 	_ .185 	190 	98 	12 	0,5 

• 
Ca ilicaesapajykaa EIROreHOHOHOMPIHEM mmemmama H mgromim IHOULARHM COMMA 

manoremanom Cul+ rpame rcommeitcaa jemOep.a Hajmemhe runt MicuX 2) a .M21CuX41. 'Behan • 
•OHEC i(CHHHAISCA y.napcsom,cramy caasoca MI6* xpncrarmy How; ibtrosa - 6oja,je apno pa-
amparia. 1Kormemna mouncrojanocm jars (CUC14)1' x (Cul3r4)" cy 2 • KO cwt. 5 • • - 1074. KOH- 
nesrponam 	CuCli  sum Car, pacmapajy NO craapajylm naanomy6incr ICOManeaCCHH 
-MOOR • THOR 	Al". nommen= .momasa ►em KoHmeorponaHor pacmopa • CuBrs  Horp 
Hempozarcom,amMuijammom pacmopy NH 4Br move ce moOnni immix HO/AMC= cacram (MIA 
ECUMH,0,1B41 c toopmmageomm 6pojen m e c,r Rohr mane urge rarpextepncnitum sa 
&Hap. EH= Cl  ACHWojetai Herm ppyrw Komrinexcm =Tor Irma, 

mayeaby 6essomor CHOI OH ce Ha -pm 500°, pat:mama HA Cita a =lop. Ca CuBr2 
 osaxmo pie MAC unoro =CHIC, a jo uu 6axpa (CuJ2) HenocrojaH je sett nom o6Hmintm 

yowl:mina. 36' tom ce ACjCTHOM Cu' ea j' mo6mja Hynpojammm (Cuj) npH memy ce 
wrol.MlemeHo 

 
pia CH060Man jOA Ho =Ma: 2Cu" 4J' = 2CuJ + 0134 .pealautia ce 

ynorpe6noyle -  as • meammtraimmo 0ApCb1HAUbe 6axpa. 
43) Canal .  jimmy, MCOr)e Cy HenOCTOPUIR Tastuoncyr u  HjaH rtm [Cu(CN) 21 n grunt 

poAam 11./X (Pa(fICS)si ABOaanerracir 6axpa.. One C0.1111 munnice ce Hama ce mejcritne .joHama 
NCS' as jume Cu". Bek Ha o6Hmuoj remneparypzerM ce HocreneHo (cnbmije Hero Cuj s). 

Pasnancli gsMsailiThir 04MIX1BaPaiYha jemmbenba jemumuicarnor -6axpa. 3a mo6maarbe =rims 
cnymm cc wawa= pacmamurm Cu(CN), HoM Him parpeamby. rune 6pso H ncrrnyno npema ace= 
2Cu(CN)2  = 2CuCN (CN)I  (npairrirmno ono- ce oc-mapyje nocrenemni momanamem HoHmeu-
rposaHor pan .ICCN rubymanom pacmopy CuSO4). 

Cynparso anon umjammar 6ampa Hem motrosa HommueEcHa jemlusemm cy. nocrojaHa. 
Two .pcjormom Immuma KCN- Ha CO= Cu" •Ao6itja ce co *rasa Ki(Cu(CMab moja ce =Wm 113- 
ABOilITH y many .6cs6ojrum Hpacrana Kojrc ce HMO pacmapajy y B0,141. Apr Beheld rummy joaa 
CN' mormrjujy cc, Hepomarno, Hommexcim najaHligli ca Helmut KOOPAKHaMORWit 6pojeM 6axpa, 
.itojm wady m.iformacry 6ojy. 3arumnama cy jeminbaba y HoMma je.6aHap jeAaospemeHO jejalo 
Dammam a ABoaanearaa xao [Cu(N1-13)2h[Cu(CN)a. chaa aurreplija je 3ene,He 6oje ca MCTILMIHM 
cjajem nocrojana ma mummy a crcopo nepacmopHa y mom. Komnnem cacraBa Cut [Cu(CN)21• 
• 5H20 mormja ce pacsammem Cu(CN)s, nom. o6Hz1HHm ycnomma-. Po.aaaKa 6axpa tie Trattall ROW. 
nneacaa jeAmbeaba at poAaaaaama Apyrax acrana, snit ce y ageroHcmom pacrHopy oral, Hew-
MUM, on:gamy. 

44) .H nrpar psormneHrHor 6axpa .wmpaja ce o6Himo y o6.1nmy rumor HpHcrano* • 
sampan •cacrama'Cu(NO2)2  • 6H20 HojH ce Ha mammy pacrunnuyje. Ha • Hinnam remneparypama 
mome ce HmuneMem Ha Hasmymy TIOCTOjali ILIMB xpacranoxnapaT -CaCTalia Cu(N06)2 • 3H20. 
ECSBOXIII •IntiplItT ,ABOBLIICHTROT 6axpa ants 6C.Tly 6ojy., 

45) Hormuz= Kap6onar 6aicpa (CuCO 2)• mije mo6Hjes. Mecro &era, mama Cu" 
mejcrayje an CO",3  as, majy ce Rao rumor reurmo pachuipm,Huo. 6a3He COBB,. Hoje. ce cpehy y 
npmpona y ofiummy spno mHBIIIIX mamma 3enetior manauHra [CuCO2  • C11(01)21 
}1 .  ;maw asypaya [2CuCO3  • Cu(OH)2 ]- . MONTH cy TRICO •  acro .aeaa - •Kommeacau Hai), 
6oHarm Cu002, HanfauseP, ramnormart K2 [Cu(CO3),]. 3axaaa,yjyha rbiaconOm craapalby, -  Ta 
A03111 6asaax xatoosma Cum-  pacruapajy ce y BeJIRICOM MUDICy LAHLAHHIC Hap6OHATA. 

46) C 	 AHOBILACHTHOr ()aims curial xao 1103183114 marepajan mr. mo6inimbe 
m.erosurx jemmies*. icpricrauomempar CuSO4 • 51-110 (mums • lUthiCH) HeITOCPC.11;HO Cc apame-
lbyje y 6op6aapotua narepqmaa y nomoppaapegat, as HapaAy anmepaninac 6oja H r.,g.. Termite* 
ce HARSH ram= Magda mejcmom cymmopHe antennae y npricycray Ha3myma as =mum Arran-
Hor 6aupa. 	 • 	. 

Ha cysom Hamm 17J111811 : ialMeH BCAHMWHIO Benxi agenapa y. macianoxnApar CuSO 4 • 
•311.20 (a. XI 1),,.majaraarpeasuibem .acrzymra mane BoAyirpat 	nocuje aajnpe CuSO4• 120, 
a savant (HsaaA 251r)6eaaopaa .cyraleT - 6aapa. °Raj je 6ea6ojaai ana Mt ;mammy mamma anary 
.a 'tonna= yoga craapama.  xpireramorempara. Ca cymbamma SUUCIUMBX =Tana a  amommyma 
CuSO4 	maw .aomnaexcae COBB, lcoje Behaaom . oAroaariajy citcrapy- MAO, • 
CuSO4  • .61440., 

47) 	cyst.api msonanemmor 6axpa (CuS) nocraje timm. Robe• AO MP *tag  
C XPYrXX Cu"  X S" y  call50 Nacenoi clocAXIalk. Y. Bo= wpaglamema icaceAaaaata oaaj cynciatA 
ce upsucurato at pitman/ a. MOM .ce pacmapa y (MIAS, a apwaeno y pacrnopBMa ninficyn- . 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



g 2. Thooapytia 6axpa 	 543 

Anima anxamnix mem= H astandyma. Y mammon crow CBS ce nocrenetto =toxin Ha na..• 
gyxy rpagehn mann tames. 1[o6njen cyan' nyrem, crick= Gasp? nocra Ac6Po npoao cam-
TPIPIHY • 

48) Jlejc-rsost.creteure Na 4CO3 	na pacrsop AgS03  *Biome ce gotta= upn *nor 
O K CHAO.. cpe6pa — AgO. Onaj ce mmHg He Melba ilex HH TIPH STMCCM MYBSYbY..  C MOMS, .11 
monmetrrposatiom HNO, rtaje Taws pacrsop, • xoja ce npn paa6nancewy mat sarpewasy o6ca-
6ojana y3 msgsajawe xeceonntat. Orpywrypa mama cpe6pa y tniperom crawy, °groups, OsTnega s 

 otopmynn OAg — Ag0 aim ce npii pacrsaptasy' Besa metly STOMHMS cpe6pa mita. 
OA jegnmema g so s an en T H o r Ag xoja ogrosapajy =cagy cpe6pa AgO nagen-

jam cy 3a .cage canto 4myopng .(AgF,) x . awe nonunion= CC= ca oprauctwa• cy6Cntryprnima 
y ynyrpaunsoj abepn, nanpitmep, jeglusewa nnpngsna — [Ag(NC5H5)4] (NO3)1. O'so jegotweme 
ce jaswa y o6.innty napalm= mcyre xpmc-ranne MaTepxje xoja je oxaptuerepncana ripno want 
OHCH,ItaMMOHHM oco6nuanta (SBOBILTICHTHR Mall= MOM= ce )40 cegstosawarrnor).',11ejcvnost 
030Ha an pacrsop AgNO, y ascanoj xmccinunt npHMehyje ce na remnocr nOtunse noc-reneno ga 
TaMHH — yang crsapawa, usrnega, pacrBopmnsor mama gsosanearnor cpe6pa, lcoja ce 

pasname Bogom y3 xsgsajtuse KHCCOHHKa. Onyopng gBosaneinnor cpe6pa mom(e ce )40■ 

6HTH gejcmom 4myopa xa =Tao cnparnenn Ag,. Hpa liet4Y ce peaicuxja geinasa CS =TI MM OC.M0 
6abrasem ronnare (85 xica.41AsoA). To je TaMHOMpHa marepmja }co* ce TOTIH na oxo 690° . Bogota 
•ce AgF, °Amax pasname; npx memy nocraje AgF, HF a xmceouxx, xoja cagpmcn snarse manta-
tie osona. 

49) Rejorsom cysora xnopa Ha Au y npaxy nocraje c .  Belmont •ocno6abalsest TOWN= 
ramnompseno jegnmewe, lc* onTosapa esumpcmoj cbopmyne AuCl a. Ilosnara cy liCTO rano nexa 
gpyra jerscsetsa Au (rasumenen AuO, gown AuSO4  H TA.), xojH cl)opmanno ogrosapajy Aso-
tanewmom anaTy. Ycrsapn, csa cy ona xosuutexcita jegrnsesa xoja y csoste cacrany cagpmce 
ncroripemeno je,SHOBaMeHTHO H TPOBaJleHTHO aJISTO: 	[AUInClai 
Au I [AU113 02] H 

. 50) 3a xoncrawry xxcene • Ancommjartnje Au(OH)3 natene cy nocpernmna nyrem (Ha 
calmly pacrsopmnsocrn y antcamtjama) cnegehe spegkocnt: K = 2 • 10-", K = 4 • 10-", 
K = 5 • Kr"). 

He aypani nsuipmstep 6negongrx RAu03  • 3H10, =nen [Ba(Au03 SHP] 
Ao6kjemit Cy y tzsperost crawy. Haponwro Jia1to monce na  cc go6nje remxo pacr-
wpm co 6apxjyma. Jegnisersa Aunt ca Anionim gpyrnst alljOHHMa (NO3', SO4" H M.) no-
strina.cy o o6iuucy xosuntexannt jegnmema. Pacraopn mix ca,npmce o68tnto spa° mano join Au••••• 

51) Monexyan AuCI, (a Taicobe routompn AuBr, H ramnosenen AuJ 3) ycrBaps cy A 
M e p - H, .11. 0,4eonapajy 4)opmynn Au 1X6 . IIO CTpyxTypH .CRIPIIIII Cy monenyntima Al 2X4  (cn. 
240), aim cy um CBH aromx pacnoperlenn y jegnoj pastal. 

3a csa rpm xanoreintga mapawrepncrntnto je AS  ce not sarpentosy naxo pacnagajy no 
exempt:- AuX3 •AuX cnyvajy AuCl„ oso pacnagame notnnse Ha 200 , y cnymajy 
AuBr, an oxo 1500,a, y Boma cxopo nepacrsopan jopng aaaTa nenocrojan je Bek Ha o6amnoj 
restneparypx. 

Ca ogroBapajyttum XELTIOTeHOBOSOHHNIHOM tatcenmnama H HADLOBHM COSHMa XaJIOTCHHAH 
Au 2+ naxo rpage Romnnexcna jeginsewa. Rao npxmep mory ga nocnyme xanorenoaypwrit mann-
jyma: mcyr K[AuCI4], upset — R[Att.Br4] H MpH K[AuJ4]. KOHCMHIS HeHOCTOiSHOCTS ,j0Ha 
[AuCla]' H3HOCH 5 • 10-22 . 

52) Ca cl) nYopo at anaro ce Henocpwo jegman cam rex Ha 400°_, ann ce nxtrycneno 
na Ce npx peammtjn go6nje •  MECT npomsog. 3a1"PeBaH.CM 3J1aTa npaxy ca BrF8  H gecrivuurnjom 
annum calor nocnegwer y sanyymy mosce ga ce go6nje naptunncr Ebnyopint rpoBanewrnor sans. 
Ca Bogom ce AuF3  pcnnyno xttpannsyje, a ca BrF, gaje griojno jeginserse cacrasa AuBrF 3 

 (sepoBarno crpywrype [Brr,][AuF,]). llpn ABory6oj H3MeHH oBe coax ca AgBrF4 	§ 4 
non. 10) y 6pomrptstnyopmgnom pacrsopy go6mja ce remxo pacrsopan clmryopaypar cpe6pa 
— Ag[AuF4]. Ananornmm Batmuom go6mjetut cy raxote pacrBopmksmjm y BrF 3  elmyopayparn 
naipmjyma H mansjyma. 

53) ,,flejernom RCN na patcrsop AuCI3 oBaj ce o6e36ojH ycneg crsapama momunexcnor 
usjanwra rpoBanenntor aura, xojH ce magus* 'rpm ncnapasawy pacrsopa y i3m,my 6egojnex 
xpacnina cacrasa R[Au(CN)4] • 1 1440. 3arpeaawe xpxcramor xmgpara Ha 200?.. !toga we-
roBom amatgposawy, a npm ;whom parpesawy nacraje ogsajawe uBjana npx memy nocraje .  
K[Au(CN)2]. jlejcrsom xanorena Ha nocnegwx mOsuutexe mory, ce Ao6urra mammals macre-
nommjamtann momxxnexc num K[Au(CN) 2X2]. 

Cno6ogna aypitunjanosortonxtma ICHCeaHHa moste ce go6nrn y slimy 6e36ojnor spncra-
noxngpara cacraBa H[Au(CN) 4 ] • 3H20 gejarBom HCN pacrsop aypntnoponortonntrue En-
=Janie. Osa peatantja je samusnam npiamep narnynor .o6pratsit ,cmepa nponeoa nyrem o6paso-• 
Balsa momnnexca: Bpno cna6a itnjanosogonxtma xmcennna ncrepyje y OBOM cnymajy sp.no 
jam,  cony xxcesanty H3 %CH= COME. C.TDPIHO H [AuC14], aYpinutjanosogoammxa KHCCJUOIS 
=KO ce pacrBapa y Borst, tuntoxony H erpy. IIpH menom malpeasy go6nja ce micro 

33 Ornate xehutia 
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546 	 XIII 17pea zpyila fieptiotkeoz cuciaeAsa 

54) PO0aHH A TpoBanerraor- 3.11aTa 113013140 • ce y .o6mucy upHeincacror Ta.uora gej-
CTHOM swum AuCh Ha pacisop KNCS, OA name= Hohuntemen laice„ranta HIA,u(rICS)41 

2H20 — H3BegeHe og p00a11303 11031111T je 1103 COM 00 K0j101 Hao• Hpamep Hommilemo. HapaH-
HacTonprteH K[Au(NCS) 4]. Koacrairra HenoctojaHocrit joHa [Au(NCS) 4J' ;mom 3 • 10-18 ..- 

55) HH.TpaT 	Cy ii c  a T. TM:1440=0r 3.1141Ta mory ga nomoje canto y nonnenrpo- 
swim pacniopY ogrosapajyhux icacemma. TIpt paa6nagteiby moot - HoMat Hactaje , icsgponssa 
npn qemy ce Tainonot Au (OH),.. anaTo• y OBIIM pacTnOtotma nanaan 'ce, lapnena, y cacrasy nom-, 
nnoccnor aHjona. Oso ce 74ona3yje =me inTO ce= nrat',nataHOm acnapalatoby paerHopa Au(OH), 
y HoirneirrpoHanoj HNO 3  Hansaja xpitcranoximpar KomtureiccHe mamma -cacrana H[Au(NO,),]•• 
•3F120.Y npncyCisy OAronapajyhax coins 03001.1n1111 merana mory ce.406HTH - HominexcHit TotTPaTo-
H cyncliaToaYpaTH„ Hanpitmep, iityTe Coinit Hanitjytaa K[Au(NO3)4] 	X[Au(S0,),J. 1-1pH Be- 
AllICOM Hininty KNO3 : 113,4Baja ce co caertisa -K21-1[Au(N0s)0]. 	- 	 • 

CynpoTHo evict: wry -no3Hai. ‘  je_ • c ern C H a .T TpOnanetnnor 3naTa [Aui(SeC.),),], Monte 
ce H3gHojirTH y 	.cirritint wyricc HpacTana ficnapastars.em pactsoPa Au yeeftenolot:Race.TOMH• 

56) .11e icTBOM. 112S Ha ie.tpur.ema- vol.:magnum; -warn. nooTaje Ha xila.013.111Y0 kaaSip  a 
npH 3irpersatby HaCiaje penYiontja AO Ho meraita. ,36or Tora tx C. y n Ill s 1j Tpopanewritor 
anTa (Au2S 4) *tome no6nTit ..camo nocpepsti nyTeia (nejciiiyjy1iit Ha .cyal Li[AuC1, 21 sonoitsuc- 

Ha —40° H - 3aTuat Hertapaiseat peamitouorstpoitsHoto tuntOxonota. To ,  je atpxotipa 
npax HojH ce pacnana Ha enemeHte icaHa,ce aarpeje itaitan 200° . Bcktat-pasnaige Au3S3  ga.Au,S, 
H cymnop. KoMonexcHl T Hoay p. a T H (Hfutpluitcp, Na3 [AuSaptatcol)e cy Hertoctojattit H 1M 
ce o6pa3yjy nPenaae HanHajajAH cOutop y THocom jerumaineHTtior =Os (aanpicsep, • -
Na, 

57) jlejcTsom .amoHaj a ic a Ha jenitikeit,a Tpotaneamor - attars crrHapa ce masa 
BO>KyT Ta.301" npomeammor caciana, -Beau exennoannau y cynom cTatbY (..:1Vt4Haso anatOn• 
Y npitcycray Tolima NH4C1 Rama* ce neexcnnoainuto amgn H o jemitt+etbe 	(Nt1,), 

Hajaan„ y itintcycrsy manta. N,T-T-NO, 	6e36oltin Hommeitcatt HaTjoH fAu 
(N113)4]•••, ca Koji= je nopeg 2C11,13paTa 1103H/LT • %ISM H113 Apyrxx. CORM. 

58) Jeninbeiba tifpoemeeparemor c•pe6pa .11• . 6aKpa •#porteita.cy awn= cpaamepuo. man°. -Upit 
mmHg Tportanettmor cpe6pit (ma iberott xitopoianti) cisapa •ce tow AejerHyjy metyco6tio Hon-
gemposaint paaTitopa AgNO3 H K2S204. Y cnomem- cramy anananom -Helen oimoc itsmOy Ag 
H al(THHHOT KHOCOHIlKa oBrosapa cpopmyna ,Ag203, aim aspic =jaw apno 6p3o 'miens= 'y me-
LI101311T OHCHA cactana Ag203 • 2AgO Rohsje 0ocia nocrojan. ripe= Apyrio4 nojAarturea Imo 
nocTojami .npoitaison .alOyco6Hor gejc.nist AgNo, H IcS208. no6lija Ce• matepsja oicraHa Ag, 
NO11 (Tj• 2Ag2Qa  • 2Ag0 • . AgNO8). Heim jenrbeiba TpoitaneHTHor cpe6pa .110MiaTa cy y o6intity 
choweintx HoiannexcHitx jenitmea,a.  

59) 01O3 TpoHaneHTHor 6axpa (0u203) 113naaja ce. y "may .npaatora npaxa. Hana ce Ha 
pacTHoP KYTIPHT3 Aelc7syje nepoxcHnoat• HarpHjyma. Belt 'Rpm aarpertaiby Ha- 100°  OH node. 
Aa argyurra KHO.eointic, a as 400°  noTiTyHo npenasit y Cu0..lcao Otto oncnan0Al0no  cpenerno 
Cu2O, oHcHntuite iICI ,,tto cno6oHtior•xnopa, a ca anicanitjama rmait Hpno gettotTojaHe tipseite 

y tr p a T e. Tina. MICu(OH),]. 3arpesansem• mane ICCI ca CuCI, y aitaor4epn 4N1300pa • 
no6HoeH je 3enett RoranneHc X siCuF,1. M ca Cua+ n'ca Aga+ noaitaTa cy-Taxotje jenint,eti,a opro-
jonHe . 13 opToTenypite -Hacenitite. 

60)
 

-3aattran/Hao je Ha .H3m4y Ag+ H jolts tunotnaax meTana (yrnamom -X+ ix Rb+)._ aro* 
joH jemosanettniot •T anHjy M a. .1(oHeTti, Ho -  intay .oco6Hna -  T1+ ce opH6ngitcyje Ag+, a no. 
"way npyrinc Oc06Hiut 	jorighta anicainntx•merana. Taxo, cnittnio iouipoiccHnHata,osiix -  nocnen- 
• T1OH =Ho ce pacrHapa y HogH jam' je 6a3a. Eberos HaprooHaT (T12CO3) Tato)* ce nano 
pacTaapa H no oco6intama je cinotait coot. Tenaba 3a compaisem Homnnettcuitx jentutAtba .  ca 
amoHufaicom.  y mieHom pacritopy He nocroja Rog. 	Moore iheroHe coma (T12SO4, T1C104, 
H T4.) HpHaraninny H3omeopci7to ca Onronapajykiim Comma • X+ 11 Rd+. HH3 npyTIFX comm T1+„ 
HanpoTo, cniman je onrtniapajyhem may conk Ag+. Bpno je !lemma, HanpHatep, cininHocT • 
H3MC xanoreHtoxa•o6a enemeHra, H HsHX013111( cynclinga H T.ljj • 

§ 3. Ilomapinagaja joHa. — riporlaBajyhu y nperxogRom ogemimma 
yn6eHHHa pasHe cgriajeBe yBajamHor gejma joHa jegintx Ha gpyre, atm cMO ce 
mrrepecosagH cacao o n III THm peBynTaTHma (crBapam.em OBHX ;um 
OHIDE xemHanix jegmbesa, HpHcramiH( pemeTHH H T.g.) H 11011WHO CMO OCT103111111 
no crpaHH yuyrpame H3meHe cammx tiecinga nog gejcrBom enempHswor 
nom.% cycegmx joHa. YcTBapH nal< one 'Tommie He.canto ga ce getuaBajy, Ho Bpmo 
6HTHO ynnTy Ha xeMIICK0 naHannube OBIIX liecruna. 36or Tora je Rpm Bamato 
BogaTH paws% o Trxnajy egeKronmor Hama Ha joHe, alto xohe Aa  ce ylnwx ;num 
}copal( Ha nyTy jy6mer cxBaTama HeopraftcHe xemHje.1 
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Cn. 348. Cxema Aecbepma- 

§ 3. lIoaapuoauuja joua 
	

547 

Y. nornegy onurre nparouniocTli noliapliaalimje mom ce lia joie npelierli 
ate olio LUTO je pewit) 0 hmaeicyumma (III § 6). IipliTom joHH ICOiN Hmajy cranakt 

Amon -(Hariplimep, OH- , CN-) noimumjy ce elnigH0 'implied moneliyalima, a 

joHa xojliHemajy cTagm4 g1,1110J1 (y Belinlioj Betimm, 

xanplimep,, CBH enemeHTapHli joli li) — CAM-

T-IHO Henonapmm. 

Honam3anHja enemeffrapHor joHa H3pancasa ce 
y penaTHHHom notviegamy merceor je3rpa H enexTpoHa. 
ARK nourro cy yrayrapE6H cnojerm enewrpoHa gecpaame-
plio lispinhe Beam' c jearpom Ho cnomin enexrpoH-
cuu  TO ce °Hai nponec monce gmexne 
ynpoinheHo npercrarom Ha Taj HatIHH IIITO die ce 
cmaTpaTH ce no nejcrHom enexrpHturor noma no-
mepa y onHocy Ha je3rpo canto nepHlicrepHH omcrran 
(ca. 348). °Hamm npernocrauxa o nonapH3auxjH 
Rao geckopmaglijn cno.m.H.er enexTp OH-
c x o r omoTa Tr a noxa3ana ce Hpno nonecHom umje enemponcxmx OMOTat18 

3a o6jaunbaHaffie maorHx oco6HHa joHa. 2  
Maga cy excnepHmewrayum nonaHH o curmoctitu Ica de0opmucamy enemex- 

rammx joHa jou' HpHJIHt1110 HenoTnyffa, HnaK ce y osom norneny mory, Hatnega, 
nocraHHTH H3necHa npaHana: 

1) CHaoHocr 3a ne(bopmHcaffie Hog joHa c 18-enexrpoHcxlim (a Taxo Hcro 
H ca HeHoHpureHHm) cnormulm omoraxiem 3HaTH0 je Beha HO Hon joHa Tana 
Hurepluor raca ca HCTMM Ha6ojeM H npr46.rauxHo Hcror pannyca. 

2) HpH jeglialioj crpylcrypH enexTpoHanix omorazia (xopH3orrranHH penosH 
neplionHor.cncrema). cmoHocr Ha nerPopmacarby joHa 6p3o ce cmaisyje ywarnucc 
ce cmalbyje mero HeraTimax, a nosehasa Hperos 110313THBH14 H a 6 o j. Halipli- 
mep, necbopmmuy ce: 

02- >F->Ne>Na+>Mg2+>Al2+>Si4+  

3) YROJIHKO ce nosehasa 6poj enexTpolicxxx cnojesa y 
joHuma aHanorHe crpyxType (HepTxxanHH moral nepHonHo• cHcrema) cHnoHocr 
xa .rxecDopmHcalby 6p3o pacre. HanpHmep, ,getkopmtimy ce 

Li+<Na+<K+<Rb+<CS+ 	x 	. F-<C1-<Br-<J- 

4) 3aTo urro cmandisan,e no3HTHHHor H noBehaBaH,e HeraTHHHor Ha6oja 
joHa (2) c jenHe crpane x nosehame 6poja enexrpoacxxx cnojeHa •(3) — c npyre, 
Hue napanenHo ca nosehathem panHyca, mowemo pent' na CKTIOHOCT Ha necimp-
huicalby jenHaxo nim aHanorHo xoHcrpyHcaHHx joHa 6p3o, pacre yxonxxo pacre 
H Imam panny c. 

H3 cuera °Bora H3rura3H (a. ce Hajnaxure ge(Dopmigny HonymHHo3HH ene-
morrapHH aHjoHn (Br - , J- , S2-) H Tn., 3aTHM KaTjOHH C 18-elleKTp0HCKHM HJIH He-
nosprnexHm CHOJbHHM omoTatiem c manHm noarriummm Ha6ojem (Ag+, Hg 2+, Pb 2+ 
H en.), a HajTence ce nax necbopmkuuy manH nonimaneHTHH xaTjoHH ca enexTpox-
cxom crpyxrypom Tuna HHeryrnora raca (Be 2+, A1 3+, Si 4+ x ca.). 2  

AKO ce y CHOMIlaCM gamy joHH noimpranajy Behoj H.rn3 Malboj ge4)ophialiajm, 
TO ce, C npyre crpaHe, cHam joH, cam c a M, nojaEubyje Rao H3BOp enewrpHmHor 
noma H Hcnomatia iionapu3atrtiono dejcilleo Ha cycenge necriane. OBO je Bpno 3lla- 
tiajHO jep je HaTIOH II0Jba y 6J1113HRII joHa BpJ10 BeJIHK14. 4  

35* 
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548 	 XIII Ilpea rpyila slepueduor cactEema 

3aBHCHOCT nonammagmoHor gejcma nojegiumx egemarrapinu joim og 
fbincose crprrrype mom ce H3pa3HTH y o6aHxy OBHX npasaga: 

1. HoJtapHaagHoHo jxejerso jona 6pao pacTe c noselamem ►eroaar H a - 
6 o j a. 

2. 0,4 Hpno BeRRICOT je 3Hagaja cTpyxTypa cnoJbn er eat W. 
Tp0HCROT OMOT11 113. Y OBOM norneiy joint ce mory tity60 mow* 
y TpH HHHce HaaeIeHe rpyne og Kohn cam Hayha nog ocriumm (}m6ol, pagwyc) 
jegmaxnm ycHoaHma noxa3yje -  jaw nonapwat(woo gefcTHo Ho upentomm: 

a). JOHN c 8-enexTpoHc 	m cnomatusaaa =jot. 
6) Jona ca Hego H pmeHam C110.11,01111b11M cnojeM, npenatnin mph 8- 

Ha 18-enexrponcxom (Mn 2+, Fe2+, Pc3+ 11 ca.) 
B) JoHHc 18-enexTpoHcHnm C110.11►114111 C.1101eM 	Ag+ H cJL). 

0Ha32o, H3r.gega, gaga3e H join' xemejymoBa Tana (Li+, -  Be+ c.a.) H °Hi ca 
cnozHom enexTpoHmom cTpya-Typom 18 + 2 14 8 ± 2 (Se +, AO +, P3+  H CJ1.). 

3. HpH cammoj crprcrypit cnommer eneicrmicx.or °mama H jemarcom 
Ha6ojy nogapkaagHoHo geicrso joHa 6p3o Nara yxontixo ce craamyje %ems 
pagmyc. OBO onurre 11pliBHJI0 moim ce gomexme Orpaimturn4, II1TO he ce 
ftenocpegHo Bugem 	goiumjer iniarama. 

Ilho ce nine came= jon, TO oBge_pcopo HCKM)tHIBO goma3e y 6630 
aRjolm. 36or Ibmcomix Heiguaix e4)exTHEHHx pagiiyca (Hartpumep, 2,36 A y 
cariajy C104) nonapH3agHoHo gejcrBo cgomemx aHjola pentausHo je rano. 
Ca gpyre cTpaHe, CH.30HOCT Ha getpopmHcamy y genHua Taxobe au je Hentwa. 
Y mnice H3HeToM nperneny mom jenHosanewax H usosaneinmx aHioHa nope-
beHH cy oHH no pacTyhoj cx.uoHocrkk xa ne(bopmlicakby: 

	

... C10-4 	F-... NO-2  ... H2O ... OH-  ... CN- 	Cl"-:...Br- ... J- 
... SO4-2  ... H2O ... CO32-  ... 02-  ... S2-  ... 

Pages ynopepema y o6a 141133 yHeceHa je H Hoga. 5  
HpH meyco6Hom y3ajamHom gejeTHy cynpoTHo Ha-

enexTpHcamrx joHa cHaxn 0,1I 11,11X, yonurre y3esum; Aecbopmmue oHaj npyrki 
(c.u. 349). Aim nonapH3auHoHo gejcrso aHjoHa cxopo je yHex MAO (Manx Ha6oj, 

HeaRKH pagHyc, 8-e.nexTpoHow cnomim omoTaxi). Pe.naTHHHo 
mama je no npamgy H cHnoHocr xaTjoHa 3a gecbopmHcaibe. 
Hpema Tome nonapH3agHoHo ,HecrHo aHjoHa Ha HaTjou mome 
ce y BehHHH cariajeta 33.HemapHTH H y o63Hp y3eTH canto 
Hejcrso XaTjoHa Ha aHjoH. 

Aim crap ce 6HTHo melba axo HaTjoH jaicor nonapH3a-
nHoHor nejcrsa HoospemeHo Hma CKJIOHOCT ga ce Ham) ge- 

C.n. 349. Cxema 49opmknue. Homo penaTHsHo BeJIHICH MUMS' HOjH HaTjoH 
yaajamme ilect)opma- knoyxyje y anjoHy (A; c.a. 350) 3HaTHo nojavaBa tona- 

	

0e joma• 	pH3auHoHo gejcrao aujona, TO oBaj nogmbe Beh 
meTHo Ha gotopmmue xaTjoH (B, c.u. 350). Ho Amon 

Rohl ce caga crHapa y RaTjoHy nojagaHa meroso nonapH3a1HoHo gejcrHo 
Ha aHojoH H T.A. Kao pe3y.TnaT, 3axsaasyjylikk OBOM doriptawAt ficmapu3a-
11140110M e0earty, 'wampum noaapH3agHja aujoHa je sHaTHo seha HO IIITO 611 6Hua 
npH maksoj cxnoHocrH xaTjokka xa ge4:lopmticaisy, a nenoxynHa nonapmankkja 
xaTjoHa 3HaTHO Bela HO IIITO 614 6Hua npH makboj CHTIOHOCTI4 aHjoHa Ka nett)opmn-
catsy (B, cm. 350). 06a joHa, TaxopeliE, upne nonyHcxy nonapH3a1Hjy ckuky Hs 
csoje concTseHe caa6ocrH. Jaxo nonapH3agHoHo gejcuto cnojeno ca pegaTHHHo 
naHom concTBeHOM cicnonomhy Ha rke•topmncan,y Hapourro je HapaxTepacrfinHo 
33 xaTjoHe c manHm Ha6ojeM H C 18-eflelapOHCKIIM CTIO.TBIIHM caojesana. Houno 
ce Isnxosa cx.TioHocr xa nectopmmakby y jegHoj Hcroj nogrpyrm HepHogHor CH- 
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549 

c-rema HnyhH ono3ro Hanone (Hanprotep, Zn 2+—Hg2+) BeoMa nor:wham, y TOM 

HCTOM npaBuy 6m3a H 6p30 Hortehatbe nonyHmor nonapH3amoHor ectlexTa. IIpema 
Tome, cymapHo HonapH3rurH0Ho nejcrso 18-enexrpoHcxHx xaTjoHa HCTOT 

Tana c um:wharf:4m Harxosa panHyca (Huyhyr y nonrprim ono3ro Ha one) monce na 
Gym He canto ociia6meiio Beh, nprimeTHo Hoja xi a H o. 113 oBora HpoHana3m, 

Aa ce oHaroo oTcrynarbe Tom HpomeHe nonapwarrHoHor 
Aejcrsa on ilopmaaHor y norr.rpyru4 mopa roam() ja'le 
HCII0JblITH yHonnHo je neha cxnoHocT  aH-
j xa ne cl) o p mH c a y Koji' nejcntyje y gaTom 
Hwy Ha 18-enexTpoHcxe xaTjoHe. 6  

Hourro y3ajamHa nonapH3Euruja Holm crHaparby 
xojH nosehasajy cane HpHanagerba tomeby 

joHa, mome ce onexHHaTH Ha he ce •oHa IICHOJLIITH Ha oco-
6HHama coax lc* 3aHHce on nut cans HpHanatrerba. 
AoHcra, noxa3ano ce, HanpHmep, Aa oxo 10% nenoxyrure 
cHeprHje No* ce ocao6aba Him crHaparby caw 113 eneme-
Hara, nyryje 3a cHoj nocraHax y3ajaMnoj nonapH3arinjm 
joHa. Hapoturro je HenHxa yjeo Honaproarmje icon 
Torurcrre crHaparba Honomonurx jegmberba. 

OH° nocnembe npoy3poxortarro je Hapolwrirm oco6H- C.n. 350. ry --eMit no- 

Hama joHa H+. ItcrHapH „TOM"  nparoH CaCtiHM He3HaT- nyHCHOrnonapH3auHo-

mix 	joH H+, cynpomo CBHM OCTaJIHM HaTjo- 	
nor e4,ewra 

HHma, He ,gejcrsyje Ha aHjoH cnoma Beh npouupe .  
y yHyrpammocr meroBor enercrpoHmor omoratra. HanpnMep, panHyc C1 -  H3HOCH 

1,81 A, a pacrojarbe H3me1 y je3rapa Honorma a rcnoia y HC1 je canto 1,28 A. Boilo-

immix joH npo)po je, npema ToMe, y ny6H:Hy C1 -  HpH6JUDICHO• 3a Tpehmly IberOBOT 

ectoexTHHHor pantryca H Tex Ha TOM pacrojarby irencacynno nprulnamerbe H+ OA crpaHe 

enexTpoHa C1-  nomnbe na ce xomneH3yje on6Hjarbm je3rpa rcnopa. IlpHponHo 
je, Aa ortaxHo CBOjeBOJBHO npo.swpaibe H+ y enexTpoixtur omoTati alljorta mopa 
6HTH npaheHo norrymparm (y nopeberby ca upyrum xaTjoriHma) Hannajamem mop-
rHje, ITTO ce npHMehyje icon TonnoTe crHaparba Hogormtartur jentuberba, xi* cy 
mHoro Belie on OHM uoje 611 ce Hmame ogeHHHaTH Rau He 6u 6Hno ose °murmur 

Hope/ npocTor npogriparba y aHjoH, joH H+ noxa3yje jam nonapruHyhe 
nejcrso Ha enercrpoHcxe omoTaue aHjoHa, npHanaliehH ce6H 16HX0B enercrpHinur 
Horrap mace. Kao Hamm nocnemara 3ajenammor nejcn3a o6a °Ha cbturropa Ha-
craje jaxo cmarberbe HonapHocTH BOAOHHUHax jeutubeiba y nope-
1elby ca aHanormua jeumbeibilma Apyrinc xaTjoHa. Penarm3Hu 3Hatiaj je)wor 
npyror cbaxTopa (nponHparbe H nonapH3auHja) monce ce neno nocmaTpaTH Ha 
npamepy HC1. Kama He 6H 6H.no IIH jenHor oR on& Asa itturropa, onna 611 nynorna 
gHnona HC1 mopana 6HTH jenHaxa pacTOjalby H3meby neHTapa 1103HTHBHOT H Hera-

THBHOT joHa, Tj. 36Hpy IbHX0BHX paunyca. nourro je pannyc H+ CaCBHM Hems-

Tau TO 6H ;Almon HC1 mopao HmaTH morally jenHaxy pannycy Cl-  (1,81 A). 3a-

xnamyjyhir nponmparby JIy:104Ha nirnona cmarbyje ce Ha 1,28 A. A.T.m y, crBapn 

Amnon HC1 Hma join3Hamo marby nyHurHy, Name, 0,22 A. To ;vibe cmaum-
Haibe noaapHocTH npoy3poHoHaHo je npema Tome nonapHaanHoliHm ecbeHTom. 7, 8  

C Apyre cTpaHe, npopmame H+ y aHjoH noBehasa nenoKynaH 6poj II0311-  

THBHHX Haooja xojH ce y HArmy Hana3e H camirm THM npoy3pouyjy nojaututo Aej-
cam Ha cnon.HH eamcrpoHcm omoTati. Kao Hamma nocgegHna Hacrajy c M a-- 
H,HHaibe CIC.TIOHOCTII enemeurapHor aHjoHa xa e opmHca y 
Hprunncom nponupaibi joHa H+. Hpema ToMe, HanpHmep, cHnoHocr HC1 Ha Ae-
itopmHcalby mama je Ho INTO je curial Hort Cl u T.A. OBa nparnuntocr ocTaie ca- 
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550 	 xm 11pea zpyria fiepuoauor cuculema 

Tram maga H Hamm jolla Ht npomy y anjon. Taxo je . cxi1ef1ocT Ica 1440P-
Arnow 02->OH->1120>H30+ 9  

CyllpOTHO Hocaila nocmaTpallom jegno CT p a H O M yrirgajy C11031,1ber 
noma Ha joH, y mpucrainnim petheTxama Coax nocrojn jenHoppempio rionapiiaaq-
Mom) nejcrpo Hexomixo iberomix ffenocpeniffix cyCeAa. 3iiimaib3riYh 3  Temoi 
mHorocTpaHoj notopmannin CITAISHH enexrpoucxff 011101W1 AOTHIMOr 

join ripeTprut *meow 	T P H x y M- 
ED 	 9 	cbopmanHjy, (poplar:am II y WHO yneama- 

110104 o6ntimy ffoxaaaffy 	cm, 351." 
Raga He 6ii 6iino 	o Y311/IIMItOr 

nonapsfaamonar Aticlpft =SOY iota, T H  IT 
KOIcTarime pezueTKo joacxorje- 
Ammo mom -60 6axn 0-Webeli caw 6pojeM 

als 	 9 	MYKTYPHKIL' igAtiallira x. 04Hocos *mow 
mmeaanja 	2i). hunt ixtnapHaniimile 

CIL 351. CxeMa mmorocrpaHe geclx)pma- nojase in'pajy BafftflpryilOry 1101k agitritielby 
'gide join 	 Icpacitana H WITHSAIT jay* YnnY', 	PAW 

je4ffor Ham Apyror Tuna peuiermge,4 crpaie 
maTepHie icoja xpicraJanne. 

6Hcmo o6jaciffuni OBIUTH Hapax-rep oBor yTmaja, spacmoTpHmo cxemy 
came 352. I/pH HenoxpetHom gummy joHa Hpmana csamii 0,4 IbHX, yen= 
huforocrpaHor nonapHaagHoHor nejeTBa cycemnix jolia, mopa y =mom ,naHOM 
momewry ,rAa ni3erprm cameTpmmy netopmauxjy moat er enemTpoHcmor 0140- 
Tana. ,11,Hnonn moje innkymyjy cycemill joinl narnyHo icomnewyjy npliTom jenint 

CJi. 352. — CxeMa yaajamHor yrimaja nonapmagmje joHa H8 TaaT xpuora.nme crpyierype 

pyre H npema Tome, joH Mao genHHa oxapaxTepHcaH je OTCyCTBOM mina= (A, cn. 352). Ana, yeTpapn, joH y HpHeTany Harman y Henpemuffuom ociwne-
TopHom xperamy. OtnirnenHo je cy Talatp OCUNzankje jona y Bean c spates-
cxnm npomexama pacrojama H3me4y 'sera H nojewuntx warm= cyce> a. ce 
onmax HcnoibaBa y craapaiby peaynTyjeher nffnona y jot!) ,  (E, en. 352). Arco 
nonapH3agHoHo nejc-mo cycenmix joHa ffHje swum, a' =Omer HaTor joHa xa 
necbopmacalby mana, onga he peztynryjyhti Amon 6irn mann: AonyHexo npHsna-
time noTHInfor joHa, npoyapomoBaHo cTBapamem 4Hneuza, xa flajantiffcem cyceffy 
cynpoTHor mum He mome Hapyunnu npamulau Hapax-rep ociffinwropHor xpeTasa 
joHa, H osaj ce Bpaha y ripBO6HTHa nonomaj (A). rIpBo6arnif nonapita cTpywrypa 
HpHcranne pewerme npuTom ce Hnje npomemina. 

Apromje c-rojm crimp amo cy nonapHaagHoHo gejerao cyce4a 4aTor joHa 
H Eberona concTBeHa CHBOHOCT Ea nectoopmHcalby Benramii. 3HaTali pe3yrrrYiyhii 
gwaon, Rohl ce y OBOM cnytiajy crBapa, TOBHKO nojamaaa npHanageme AOTHRHOT 
joHa Ha fferoBom Haj6nHacem cyceny, na ce npaBanaH xapamTep ocuffnaTopHor 
xperama HapywaBa. Hacraje ;tame 36.innxaBa1f,e o6a joHa, MTO HeCIDX0=1) MBA= 
no nperpynnc aBama nem npBoGHTHe mpncranHe cTpywrype. Rao 
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§ 3. lIonapumfuja jona 	 551 

pe3ynTaT Tumor nperpynHeasaisa (B, en. 352) ogroHapajyhm joH ce HOHOBO 

Hana3H oxpy)KeH cumeTpHtmo jouBMa cynpoTHor 3Haxa, aJlH osH cy y M a H, eit 
6p6jy H Ha 6 n H He e m oTcrojamy. 

H3 HanomeHor H3JI3311 a yxonuxo ce noHeima nonapH3agHoHo yaajamHo 
nejeTHo joHa, yroninco ce mopa emaibtrix pacrojawe mmeby H,HX, H Rana OHO no-
crHrHe H3secHy xpwrHuHy senwnnly — mum ce Tim xpticTanHe crpyxType Harno 
mekba, c m a H, yj yhH 3a my KapaicrepucrHgall Hoop g HHaHHoHH 
6poj. Taxo xog &maim= jegmbeEba noBehame y3ajsmHe nonapH3aHHje joHa 
mopa onaxmasaTH npena3 crpyxType no OBOM pegy: 

THn CsC1.-0. rim NaCl. 	THn ZnS 	monexyncxa penieTxa. 

I1o0cTa, 3a xanoreuuje epe6pa Hmamo, HanpHmep, oHe nogance: 

Co 	  
d pernerxe xao cyma pa,gmyca 
joma (A)  . 

d pedieme orwetexe ormemm (A) 
36snomasame joma Rao peayrraT 

geotopmaugje (A) 	 

AgCI 

2,94 
2,77 

0,17 

AgBr 

3,09 
2,88 

0,21 

AgJ 

3,33 
2,81 

0,52 

Harno c.manan3ame pacrojama je3rpa npH npena3y og AgBr xa Agj  npo-
y3poxoBaHO je npomeHom crpyxType: cynparHo ocranum xanoremigHma Ag+, icoju 
RpHcransray no THny NaC1, jongg cpe6pa HMa pememy THna ZnS, 6e3 oftrpa 
Ha TO nrro 6H °gime Ric/RA cam no c e6H noTnyHo gonyurrao xpHeraiuma-
HHjy AgJ no THny xpanbace CORK. IIpomeHa crpywrype osge je npoy3poiconaHa,. 
npema Tome, 6p3Hm noBehamem acnoHocm Ka g.e c1:1 opMH cam y anjoHa 
y Hwy C1-  — Br-  — J- . 

CynpoTaH nen npludep — aasHcHocr crpyxType og nonapHasumoHor nej" 
RaTjtea, npyxca Ham ynopebeme °Roma Mg 2+ 11 Zn2+. 14majykH °ewe Rid 

RA = 0,59 marHesHjymoxclig xpHeTaninue no THny NaC1, mebyTwx umntoxeRg 
ca HonTo s e Ii H M ogHocom RK /RA = 0,63 no THny ZnS. Y3Hmajytor y 063Hp 
canto (mai 'ogHoe pagHyea, morno 6H de otiexlisaTH ga he .6HTH ynpaso o6paTHo, 
anH je crsapHH nononcaj yenoH.Thea 
3HaTHo jalnim nonapH3agHouHm gej- 	0 
crHom Zn 2+ (18-enexTpoHocH cnoJbHH 
cnoj) y-nopebemy c Mg 2+ (8-enexTpoH- 
out enop. 	 Q 	

o o 	® Hopeg oco6uHa camHx joHa xojH 
o6pa3yjy xpHeTan oR 6HTHor je 3Ha- 
maja 3a Tun pemeTxe Temnep a- 	0 	 0 
T y p a. Ynora osora• cbaicTopa mono 
ce am° pa3yMeTH axo ce nocmaTpa Cn. 333. Cams yrmmaja Te.mnepwrype Hs xpx-

ocema came 353. Ha HHCICHM TeMne- 	oranmaangjy y xpmcnunioj pemerEM 

paTypama (A) ammartyga ocgmagzje 
nojenmnsc necrma y xplicTany penaTEHHo HHje Benmca H ocnsnyjyhH joH 
He ygamyje ce 6aui mHoro oA csor cpegmer cumeTpHInfor pacnopei y Pe -
menu!. 1,1HgyxosaHH gHnon xojH nocraje y memy ycneg ocnanamje, wije 
Be.mucH H He moxce npoyspoxosaTH npHsnaxeme joHa mom 65nnicem cycegy, urro 
je Be3aHo c pyinemem tHmerpHje xpueTana. HanpoTHs, Ha BHCOKHM Temnepary-
pama (5) amnnwryps ocgmnanHje necTsma 3HaTHo je seha. atom joH y TONY ocm-
nagHje nprina3H calla Amor° 6nExce crperrHo Haenewrplicasom jolty H MHOTO ce 
*tie nonapinue. 3HaTaH. HH,n37xosam glum, xojH nocraje ycneg Tame nonapa- 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



J- 
KaTjOH 
	 MOOR  

C1- I Br- 	J- 
Karjoa 

AHJOH 
F-  CI-  Br-  I  

Na+ (0,98 A) 9940  800° 740° 
Cu+ (0,96 A) . 9080  422° 5040  

Cal+ (1,06 A) 1400° 7720 760° 
Cd2+ (1,03 A) 11000• 568° 567° 

661 0  Rb+ (1,49 A)1 780° 7170  681 0  642° 
605° TI+ (1,49 A) 	327° 430° 460° 440° 

575° II Sr+ (1,27 A) -11900 
 388° Pb'+ (1,32 A) 	855° 

507° 643° 868° 
3730  501° 412° 

552 	 XIII lIpea rpyda iipboonot &Attica 

3anHje, Befit mace 6HTH Amami! Ha 113830Be jenHocipaHo npinuiagese gontwor 
joHa, H, xao noczenguy Tora, npome:Hy xpacnume crpyxType. 

nommen& TeMnepaType crHapa, npeMa Tome, Henna= ycnoHe 3a. nojaqa-
Banc jeng •3 cTpane .11e4:10Pmaquje H cahuLM THM omoryhasa npena3 xpa-
c-ramarc crpyxTypa y may no Rome ce cmarbyje rcoopnaHannorar 6poj. Hanpamep, 
llpx 3arpemaby CsC1 Ha 445° ana co melba crpyxTypy irearpacage mace, =pax-
Tepacurtury. sa my non o6atmam ycnornima (Koopmininum01114 '6poj 8) npena3eha 
Y crpyxTypy Tana xyxHa.ace coma (xoopn. 6p. 6). Ha Taj ovum 3arpemase 
AeicTayje aHanorHo 3ameaa cna6rede noaapHaryher 
joHa jaqe nonapamyham Hint -Tease edlopmn.nnor 
naxme necpopMJbHBwM,.a xnaterbe o6paTao. 

IIpx jr,a4.em 3arpearay MpileTaila Hacraje Hajaan memo Tonmeme, Tj‘ 
mpema3 H3 yper)eHor crrusa OKOMMlle naTor joHa y mune HJIH itame-Heypeberso (a= 
aa THrarme corm join Cne hmorocTparatje). Otrarneguo je Aa.naxoha Tarmor ripe-
na3a, KmanirraTm3H0 oKapaxTelMICaHa TemnepaTypom T 0 11 Jb.e Eb a, 
mOpa 3ammarim DA CHM OHM( (*crops xoja ogpe4Yiy acne npannagerba a3melyy 
joHa y xpacrany. IIpema Tome, npH jeaHarcom Tarry xprata..inte cwprrype Temne-
paTypa Toruberba maTepaje mopa 6HTH, yorauTe y3enuar, yTommo lama, pcomixo 
cy pehH Ha6oja joHa, a maim itaxorm papayal. Taxo, Hanpahrep, maw y crly-
trajy LiF (T.T. 842°) m MgO (T.T. 2800°), Rohl HpHccanamy no maw- myjatifacace 
cones, Ma npli npammiqm0 jeracumm panayorma arianormuc joHa yanocrprierbe 
Ha6oja craxor on %MC H3a3m3a nommterbe TeidnepaType Toruberba maTepaje cxopo 
3a 2000° . 1 4  

Arm y3ajamHa no napB3a uHja joHa Irma WHO 3HaTall ynnlaj 
Ha TeMnepaTypy Tonmerba maTepirje. Belt ce H3 yrropehelba NaC1 (T.T. 800°) 
ca AgC1 (T.T. 455°) Koji' jenHarco 'Tammany H rimajy HCTO d pemence (2,82 ann. 
2,77 A) MAR Ra je onaj ranaj ynpaarbeH Ha crparcy. H H mc a B a a. a Tame-
paType TorubeHA. flocnemba Inabemara noTnyHo je y carnaHocra c npercraaama 
xoje cam parraje pamEraari a mpema xojmma nocroja H3BOCHH aaamoraja a3meby 
nojatumarba nonapH3turaoHor aejcTna H 3arpeaarba: 3axnarbyjyha 3aIrROM Re40P-
macarby joHa, pearenca AgC1 oaronapa cram no ce6a „3arpeaarrom crarby" y Hope-
bow c pemencom NaC1, 36or tiers B Iberia TemnepaTypa Tamen* newt mace. 
H3 immomemor Hallam OBO 0 n In Te npanan o: TemnepaType Toniberba 
xemmemmx jemffisema xaTjoHa c I8-eneirrpOficiatim x Reaospmexam CliOn.Ham 
omoTalrama nerve. 'mice On Temneparypa Tel:melba arianormuc jeastwerba 8-enex-
Tp0HCIGDE xaTjoHa c npH6M31auro jenaarcitm panaycom. ;la je TO wawa MHO, HOMO 
ce BHAOTH H3 caw aarcror npernena TemnepaTypa. Toruberba. 15-17  

Kaman 3arperante maTepaje • Bona crsaparby TOHHHO *lax n ,jeHocrpamix 
necpopmanaja Hacraje ncrrnyHo npannagerse on crpaae xaTjoHa jenHor HMI mime 
enexTporra alijoHa. KaO pe3yrrraT oaarmor npaanalierba jamba ce r e p -
M H 4 Ka aaconHjanx j.a marepuje, Hanpirmep, y cnytrajy •xanoremma 
,Au 3+ oHa ce nem= no cxehur AuX3  i. AuX + Xs. 011arnernio :je Ra creneH 
3arpenarba, xoja onroaaPa cnalmoj naconnjaurrja mops 6HTH 3a pasha jenmberba 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



Cn. 354. Koarpaniina- 
pmaaimja joHa CO,- 

• 	I 3. Hompusaquja joma 
	 553 

pa3surna. ,ELomeTtt *mg Helm marepHja (Hariplimep CaF 2) Tepmwma Alicougja- 

ce He npHMehyje max Mt Ha Bpno BHCOKHM TeMnepalypaMa, xog,gpyrxx 

TeMnepaTypa nolterica inicounjaintje nom Toinuto HHCKO JA ogroBapajyhe MaTe-

plije mm He mory yonurre nocrojaTH (HanpHmep CuJ 2) nog o6Htuutm ycnosuma 

HJIH cy Bpno HenocrojaHe (HanpHmep AUL). YKOJIHKO je Bella gecDopmagHoHa 
acnoHocr enemempHor aHjoHa mut yTonm<O he ce otteinnwo Amine H3spuurrn 
npuBnagetbe enexrpoHa og eTpaHe xaTjoHa. IIpema TOMe, Tepmmca nocrojanocr, 
HaripHmep, xanorelutqa ma Komi KaTjoHa yBex ce cmamyje y HH3y F --J- . Ca gpyre 

crpalte, TepMwuca gucouxjauxja mopa HacraTH yronmo 
mune yKomuco je jaqe nonapHaaltHoHo gejerso xaT-
joHa. rIpema Tome, coin' KaTjoHa c jegitalaud Ha6ojeM 

npH6nintato Herm paggycom, anti c pawing:Flom crpyx-
Typom cnomer enexrpoHmor omoTaqa, Tax*. ce pa3- 
atucyjy no CB0j0j TepMWIKOj HOCTOjaHOCTH. HaITHMep, 

cones y 3+ (1,06 A) it Zr 4+ (0,87 A) mHoro cy nocrojaHuje 
0)1 ItHaTIOTHHX cones T13+ (1,05 A) it Pb 4+ (0,84 A). 

Bpno Bamy ynory Hrpa y gaTom curlajy H e- 
0 B p uI e n o c T cnomer enexTpoHator omoTaxia 

KaTjOHa. HanpHgep, npH IICTOM ID160jy H upH6naucno 
jegnatcom paintycy xanoremiJ KaTjoHa Cr'+ (0,65 A) H 

MO+ (0,52 A) ca cTpyKTypOM Cno mix omoTaqa 8+3 
mHoro cy mime nocrojaHH Hero nal( H coin' 18 emit-
TpoHcxxx xaTjoHa GO+ (0,62 A) H GO+ (0,44 A). AJIH 

nourro Tephuma glicolutjautija Behme itanorelma 
HacTaje TeK Ha BpJI0 BHCOICHM TemnepaTypttma, Helm 
upaBannocrn HHcy morne 68TH 3acang gy6ibe npo- 
yqeHe." 

Y conHma KHCeOHIIIIHHX Kriceatl-

H a, no crpyxTypH czoncelmjitm, KapaxTep repidmme 
ixticointjaintje je Heurro gpywnljx: OBJle ce, npe cBera, 
cTBapa mmHg meTana y3 oTuenibeme ocranor gena *cm. Otturnenno je ga 
ce maim npottec y cpuTHHH cacrojH y Tome ga HemeTan anjoHa npegaje mice-
olutic meTany x01K TIME y cams CORK. IIonamaultom yTHuttj merantior KaTjoHa 

AeH5rie 013He, npema Tome, II p O T H B HCTOr TaKBor yTHugja meTana B100114, H 
Tepramuca ,agcoultjamtja je pe3ynTaT noBehama ooe momenpationapu3aguje Kneen-

Hmicor joHa ITN 3arpataisy CORM. 

KapaicTep upotteca xojit• ce spurn npH KoHTpanonaptetattHjlt mOHCE ce Upa-

THTH Ha CRCMH CJI. 354. Ha Kojoj npttaulnKaBa}be H3Bopy enexTpmutor none 
Rao IIpri ep y3eror CO32-  ogroBapa noBehtuby nonapa3auHoHor Aejcrsa KaTj0118. 

Y oTcymy cnommix yTallaja ata Tpx joHa luiceoluma, Kojtt yna3e y camas CO32- 
 jegualco cy nonapHcaHH or crpaHc yribelma (A). YKOJIBKO ce noBehaBa no-

311THBail geo enonner croja, yrontuco ce ;mon 'mime HinkncoBaH y jolly 0 2- , 

mix je 6intatH enewrpogu HOCTinewa xoMneH3yje (B), a 3aTitm o6phe y cynpoTaH 

npaBau oil npBo6HTHor (B). 31ticBasbyjyhti Tome, Be3a oBor joHa 02-  ca yribe-
MIKOM cBe mune H mune cna6H. noBehalbe criamer Hama Bonn Beh noT- 
nyHom pacnagamy (f 1° 

110B0JbHH tpatcTopH 3a xourpananapH3aunjy m6pajy ce HCHOMIITH Ha rep-
MH(lKy nocTojaHocr coma unceoHwrim lutetium. ,Ila je TO golicra Taxo, nom-
3yje Hume H3Hen4 ynopeilHH nperneg mum TeMnepaTypa Ha Kojitma Rao nocne-
mina mcounjauHje, no atom MCO3  F MO + CO2, npirrHcax CO2  H3HaA Kap-

6oHaTa HMO( ABOBajleRTHHX Mem= H3HOCH 1 aura. 
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554 XIII gpsa 2py0a iiepuoonce cuciiiema 

KaTjOH 	  iiig2+ Cal+ Sr2+ Bag* 
PaARiYc (A) 	 0,78 1,06 1,27 1,43 EnewrpoHoot °MOM 8 8 8 . 	8 TeMnepaTypa (°C) 	 600 900 1290 1360 1 

	

Fe2÷ 	Cd2÷ 	Pb$+ 

	

0,83 	1,03 	1,32 

	

14 	18 	18+2 

	

280 	360 	300 
Kao LUTO ce 113 oBor npernega BHAH, Tepmmixa nocrojaHoOr can't jaw nonapn-
myhxx xaTjoxa THna pagunturror og a `HROpnior raca (Fe 2+; Cd2+, n PM+) miloro je mama on 8-enexTpoHclanc. Y }Hoy onnx nocgegualx OHS npasnuao 
pace c noBehalbem pagmyca. . . 

IIpH npena3y on jenne HHCCOHaxme loweimae xa gpyToj (=Tor 6asiaerreTa) Hacraje onxuTe nomepaise TepmHzuce notTojanOcin CoMH jeARy luni Apyiy crpa- 

A 	 janocr cyJuData-. je Beha og nocrojanocTH anTioaapalyher 
Ilnax Rap6oHaTa. Hapincie0 'one npomene ma y kaRpoiti ;W- 

Y carnaHocm ea on* ium je 6 painlje peqeHo o Hapo- HCO33- 	turr 
mutant ga he ...c uo6ogHe xnceo HHq e 

ea H H e mopant Gygy maim nocrojaHe Ho HAncoBe 
caw c BehnHom mettna. YjegHo c THM cyupchno xarja 

oune gollexge ;Apron/hi no y cayqajy ogrosapajyhm 
cam. 

Cn. 355. Kompanona- 
pE3aguja joint HI' 

pawn opHjeHTaaaje H meroBe Aettopmaanje oA crpaRe yrmemma. Ann Ha6oj odor nocnember Hlije Beamm, H 36or Tora Hausajame mallow.= Hoge (T) 6RBa gocra nano, Tj. cno6on;lia yrmerra xxcennEna nomayje ce Rao RenocrojaRa. Ha crumaH Hatuni o6jannbaBa ce H HenocrojaHocr Kaman= Ka° urro cy H2S03, HNO2  H HallpOTHB, npH Behem Ha6ojy enemenara xojH o6pa3yjy aHjOH, ogrosapajyhe CJI0- 6ogue nucenune (H NOB, H2 SO4  H cn.) o66imo Beh mory nocrojaTH n y cno6anHom craity, Mara ocrajy 3HaTHO mame HocrOjaHe HO Behmia HIHX0MIX CORK. H3 nocnegme tunLomne ripoHarumax BawaH 3ammyqax, xojH ce anneal Ha 
cHa agnoHe oco6HHe miceonwHaer je enema 11eo HITO cy gepH-BaTH NO3-, C103-, C104-  H cn. Y Henocpennoj Beal! C npomenom BaMeHTHOCTH norrpanHor enemorra, nancoBa oxcHganHoHa moh je aquonnio yro4nuto Beha 

yxonnxo je mule Hapyinola nocTojaHocr aHjoHa. HOHITO Rompanoaapmagaja 
cTpaHe H+ Homl TaRHom cmanaaaa.y nOcTojaaocTH, moace ce ommen/aTH ga he oxcHganHOHC oco6nHe 611TH mnoro jacmje .  impancene Hog ogronapajyhat cno= 6ogiunc lowennHa Ho Rog Behme MMXOBBX calm. AMH ce aHjoH cam no ce6H y pacrBopHma mucernme HH no qemy He paaningje on Hcror Taxaor anjona y pacrBo-

pima 'berm:am cam. OxcHgaulioHe oco6uHe mopajy, npema Tome, 6nril Hapax-
TepHcrn tine ynpaBo 3a Re,aRcocosaRe monexyne rcxcennHa. 

OBLij ambytiakt croft,' y Hajlemmoj carnacRocnit•ea 
OnTleA0M. AOHCTa camp Henn, mr.nega, HajnenocTojaHajH SHjOHH RaceoH/Runix Racemeat (114e03', OCP) HMajy oRcaRaHHoHe oco6aHe jacrio Hspaaceae He camo y xEcenot y aaxamoj 

Beh Hy, npeMa woman! ysajamitor nonapnaannonor 
gejerBa y camom 	Hanpamep, • Tepsnonta Homo- 

. 

HOM perry xarjona oentje npidiumaxo licrn (tuco je THn 
gmcounjannje HCTH)."-22  

j o Ha om noftapkoausoHom cBojcrBy H+ •ipme ce oqe- 

Y3MHMO HanpHatep ion CO32-  (A, cu. 355). IlpH H2O+CO2  npognpamy 	y jegaH og joHa 0 2- (E) Haclaje CHH- 
: 	maRame meroaor ea6oja (H cmamin/ame geotopmagHoHe 

omix noczegnax, 	monce ga npaupe y jOB 0 2- . H,CO3 	lIpema Tome, ,H caM tcanaxrep mourparionapH3anHje 6nhe 

cRaoHocvH), 3axigeby,jyhH aemy je. HCO 3-  Beh. mem mame nocTojaH HO CO32- . IIourro nponnpame der H+ (B) gejcul.  yje y =Tom cm/fory, To ce o6pasoleum Hey- 
Tpamul monexya Bone oApacaHa y .cacritcy aRjona caw Ha 
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9 3. 17oluzfru3ayuja puts 	 555 

cpensier (Tj. xapaxTepacrntise 3a came arijoHe). HanpoTHs, y orpomHoj CB0j0j 

Behr= alii0H11 ICHCeOBWINHIC cy THIUMHB oxenganHoHa cpencrHa 
camo y paicenoj cpenruni (Tj. y pacrsopy came xmcenatie rum y aaruicemeHom 
pacTnopy therm cairn)  y '<obi cy, 3axsamyjyhH 3HaTHOi xoHneHTparrHjH B0,401441T-I- • 

HWY joHa, ynpano H crnopenH HOBOJE.1111 yCJI0BH 3a o6pa3oHame He,B;HCOCOBEIHHX 

monexyna cno6onHe KneerUnte; One (a He cam aujoHH) H jecy y TIM= carraje-
lama Henocperma oxennautiorra cpencrsa. C 114M y sem croje H OHCHAKWOHe 
oco6nHe xongewrpoBaHe H 2SO4, Roje yonurre He nocroje y ribennm sonemm 
pacrHoptuloo(majH canpme cno6o)He joHe HSO 4' aim SO4 ").23. 24  

Kao nenexag criegnjanHa oco6Haa meby. gocana npoynasaHum je 6oja Xe7 
MHCKHX jentimema, Y turTasom HH3y cnytrajtHa ona ncrrme 0r COTICTBeHe 

6oje jenHor oA jOlia H nparcrunno He 3asHcH oA APyror (axo je OH cam no ce6H 
6e36ojan). Hanpumep, cse COJIH PO+ Hmajy 3eneHy 6ojr. 

Y npyrnm c.nynajestima 6oja jentubema onpebella je . He camo 06ojem3M joHom 
Bel w merosHm naprirepom (Hanpnmep, K 2CrO4  acre 6oje, a. Ag2CrO4  - mpxo-
upselle). Haj3an no3HaTa cy mHora o 6 o j e n a jegnmema (Hanprimep, .nryTH 
Pbj 2), UMjH cy joHH 6 e 3 6001H. OtnirnenHo je ;la nojaHa 6oje y nocnenmem 
cnynajy monce 611TH npoy3poxosaHa camo y 3 a j a M H H M nejcTsom 
Jo/m. 25-2  

Mara Hexa ornuTa Teoprija 0 3aHHcHocrx 6oje HeopraHaurx jennmelsa OA 
maxosor xemncxor cacrasa sacana He nocroja, Hnax ce y npszo mHoro cnytiajesa 
nojaia 6oje monce rronecrn y nesy c jaxo H3panceHom necDopmanHjom enexTpon-
clam nraiba. Be3 o63Hpa Ha TO uniO ce ona Ae4opmagHja ysex jasma o 6 o-
c T p a H o mainly ynory Hajtteinhe Hrpa nonapH3auxja anjoHa on crpane xaTjoHa. 
Hpema Tome, nosehame ne(bopmagHoHe cHnonocTH a ID-

j o ,H a mopa Hapoqmo nosomao ynolaTH Ha nojaHy 6oje. 
110CMKTpaiyhIl HH3 jentnbetba Amor xaTjoHa ca cporumm anjounMa, xojH 

ce rraannicyjry no csojoj nectopmanHoHoj crenoriocrli, moncemo nomeHyTy tunbennuy 
goti6ra H 110TBAE(HTH. Taxo cy y Hwy xanoremna j o A w n H Accra necTo o6o-
jeHH, 6pomx H — seh nuoro pebe, acnopHnu H cbnyopH,ITH —
jour ammo pebe. ila HCTHX paanora 6oja je mHoro xapaxTepHcrHnHHja 3a c y .11- 
4:1)H r e Ho aa maxone aHanore oxcHn e. Hmajyhn y awry na je nedx)pma-
'mom CKIIOHOCT OH-  3HaTHo mama Ho cxnorrocr 02-  mance ce omeHnHaTH na 
x H npoxcHnH Hexes( o6ojernix °Roma 611TH 6e36ojHH. OBO ce goncra 
onanca nocra trecro (HanpHmep Ron jennmema Cd 2+, Fe2+, MH 2+, Sn 2+, Pb2+, 
In 3+). HnTepecarrraH je H3y3eTax Ce 4+ Ron xora 6oja npw npena3y or Ce0 2  Ica 
Ce(OH)4  He cna6H nevi ce nojanasa. 

Ca pyre crpaHe, Ha crsapame o6ojenix jernmema mopa nonomHo yrnuaTH 
nosehau,e nonapH3agHoHor nejcTisa xaTjoHa. Hourro 
Hcro Ron xaTjoHa marmx Ha6oja c 8-enexTpoHcrarm cnomsum omoTanem rime cpa3- 
mepHo sentwo, To ce Horcosa o6ojeHa jenkubema (ca 6e36ojimm aHjoHHma) cpehy 
camo xao 113y3erw. Ca ,ITAJBHM nosehamem Ha6oja trecTo je ne3aHa H nojasa 6oje. 
Kao npnmep monce Ham HOC.HpICHTH onaj HH3 oxcHna: 

K20 	Ca() 	Sc203 	TiO2 	V,0, 	Cr03 	Mn207 
6e36ojaH 	6e36ojaH 	6e36ojau 	6e36ojaB 	Hapalivacr ramiimpemi 3enaucacr 

3a jerunbend xaTjoHa RojH 3HaTHo jape unnapnury H mime ce nectoophuinry, 
c 18-enexTpoHcruim (H 18 +2-enerapoHourm) CII0JbHHM omoTanem 6oja je mHoro 
xapanTepricrwmnja. HanpHmep, goic cy jenHmema 8-enexrpomaur CO+ (1,06 
A), Sr2+ (1,27 A) 6e36ojHa, ;Imre y caynajy Cd 2+ (18 enexrpona, 1,03 A) Hmamo 
o6ojerr cynclon H oxcHn, a y caynajy Pb 2+ (18 +2-enexTpoHa, 1,32 A) — cyn4)- 

H i0,4k4. 29  
143 onora IIITO je H3JIOHCeHO no nmarby o6ojeHocTH 143FLTIK311, ripe csera, 

is ce no 6ojH nojenHanx joHa He mowe yHeH cyntrrn o 6ojH jenrusema. Ynopeno 
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556 	 XIII Ilpsa toga ileptsoamot atalema 

ca craapamem o6ojeimx jegumes.% og 6e36ojmlx joua Immo carmjeua ga. napT-
Rep upomelat 6ojy o6ojeuor join. Taxo, Hanpumep, sa jou Cr0 42-  myra 6oja 
maje Tanta y CBHM meromm comma c penanumo cua6o nonapmuykuht xaTjo- 
lama (K+, Be+ H ca.). HanpomB, jam) nogapluuyhH xarjoHN (HaripHmep 
Beni je 6ffrao memajy. 

Ca .pyre crpaHe, OBO urro je pemeao Hale moryhHocr ma ce go minor crenexa 
ripen:mum nom lama xembuunix jemmbeiba ma mu he Dees 5HTH o5ojeHa ma He. Arco je, 
nanpHmep, 1103HaTO Aa  je jogitw Aaror =Tim' 6e36ojau, MOH(G ce upernocrassrm 
ma he Tam* 6HTH 6e36ojim zeros 6pomitm H =p  m. 05parmo, o6ojeu xaoluom 
Aorwuna ma ce ripernocrasH ma he Taxobe M 6posum H jomog 611TH o6ojelni, 
CHWIHH 3alubrigu mory ce c Bemmom seposarruolIOM H3BeCtif 31% OKC1W 
cyncluute, sa coma pasimx xarjoHa a T.m."-$2  

nonmetal om pLulje nomeHre anairoruje Harae0y Hoja‘auba jegoompluzux 
Affbopmagnja s 3arpesaiba, morno 611 ce mexasaTH, ms. he . n o in e u e T e m-
neparype mopaTH HOBOKIHO ma rage ua nojasy 6oje Rom itoubelba. To ce 
AOHCT3 Bp,110 11=0 H onauca. Haut:amp, 6e360jaa ZnO npu sarpesaiby nomyTH.. 
Hanporns, sayr cymnop ce nom oGmuusa yczossaaa npu xuabelby mo Tesurepa-
Type Tetmor sasmyxa o6es5ojii. 

Hapolurro ce memo jaarba 6oja RDA ittuubeaka um! ibmcosom To 	y, 
xao inTo ce mug Hanpnasep H3 osge H3HenIX HOMISI01 33 xamreturge In +: 

Co 	  IaC12  IaBrs  Iaje  
Boja U0,4 o6wmagat yemossata 6es6eijau 5es6ojati volzyili 
Boja y aeroUaeHoat =my myt74 fine,qompic Tahmompx 

3arpesaHm InC12  Bowl, npema TOM, Hcro Talu3oj npomem 6oje Imo H mama 
mope, xojm ce nom 061111111414 ycnosHma Team meclospmmuy, mune meepopw-
BliM j-  Kao men nparaep 311 o6parriu carraj moxce ma nocuyucH CoC1,2 : mast 5oja 
ose coma 1PH xnabemy c Temusa sasuyxom npenasu y upseHxacry, xapaxrepm-
crimay now 061111HHM ycaosHma sa CoP2 . 1"1-36  

Ilojasa 6oje mom Helm nyT &am y se= Talcobe c pacTsapame M 
marepHje, HanpHmep, aimpposam CuF2  H CuSO4  cy 6e36oju ►l, a HAMM! Pa-
crsopH (H apHcranoxiimparm) oGojesu UmaBOM 6ojom RapaxTepucraquom 3$ xn-
mpaTHcall joM Cu- . Yvon nojasH 6oje oume je, Haruema, semen Tema° ,K40p-
ICIbHMIX joint F-  HJm SO42-, xoj0 HenocpemHo •oxpymyjy jaxo nonapniuyhx 
Cu',+ name Ae(tsophubinntra monexymma some. Ago je wawa Hsspluena moue-
xyamma ammutjaxa, xojH ce join naluue me4)opmmuy (araolmjanHH pacrsop coma 
6axpa), coma Hacraje game nojamathe HtTeHKIHBHoCTx 6oje. 

Y 11H3y mpyrnx cariajesa HAMM o5parny nojasy — 6oja Huillesasa upu 
pacrsaparby. Hanpumep, y Imperom cralby je Pbj 2  snamoucyr, a meros pacrsop 
6e36ojaH. Osme je pac-rsapame y seam ca sameHom joHa j-, xojH ce =KO mectsop-
MHIlly H Henocpeuxo oxypacyjy Pb 2+, MOKeKyKliMa some KOjH Cc ?MOTO Team me-
4)opaanny, Imme je npoyspoxosaHo Humesasalbe 6oje. H3 wanouceHor H3H.T133H 
ma ce no 6oju xispere maTepHje He moace ysex cymmTH o 60jH lbeH0111 pacrbopa 
H o6parHo. 3 6  

C pacrsapalbem THHIPMe coma Be3aH je uponec rbeHe enexrpon H-
T H Tr ice mncoruljtuulje H mono ce cxemarcicH Hapasum jemnatumom 

+- 
EA + (x 	• H20 7.-± [E(01-12)x1+ + [A(H20)vl - 

rme [E(OH2)A+ a [A(H20)),]-7 oaHanyjy omrosapajyhe x H m p a T H cane 
joule (E• H 	noun° je osaj nponec pesepcHsaH, TO Ha nonomaj H,erose paB- 
HOTMC jaxo yrHge xoHneHrpan a j a monexyza some oxo manor joHa, 
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c jenue crpaHe, x joHa cynporHor 3Haxa c npyre. C nosehamem npse H acro- 
"Temente& cmamnsamem npyre, npH pa36.nanamamy pacrsopa ycTsapH je 11311- 

38820 TIOA THM YCJIONKKIK nomepame pasHoTence HanecHo, Tj. nosehame =Mit 

AHCOItHialulje COM. 
Ann, ynope.no c KoHnorrpamijom, Ha nonomaj pasHoTence uicongjamje 

Mopa ;la yrutie H npyrH 4-oucrop — y3ajamHa nonapH3aHH j a jona 
corm. YKOJIHKO je oHa Sella yTornixo je npH6runtcasame joHa jenHor Apyrom jage, 
a nonapHaagHoHo ilejcrso manor on IbHX Ha monexyne Bone cna6Hje (jep ,L1,111I0JUI 

xojH nocrajy npH nonapH3auxja nejcrByjy Ha monexyne Bone cynp oTno 
coucTsennm Ha6ojnma joHa — B. CH. 350, B). IlpHcycrso jenHocrpallax Atectopata-

Alija y monexyny mopa, npema Tome, HOBOJIIHO yTHuaTH Ha To na mone.xyn wane 

y HeARCOCOBELHOM CTELHay. 
Kao IHTO je pamije noxa3aHo, nojaBa jam jenHocrpaHax necpopmanaja 

HajKapaxTepucTwonja je 3a CO= BOJIyMHHO3HHX, 18-ejfelapOHCICHX KaTjOH8 

C mamma Ha6ojeM H aHjoHa xojH ce JIHKO mory Aatopunicani. YTHIHij TaajamHe 
nonapH3amje jona Ha enexTponE•HqHy pncomfiarsijy mopa ce npema Tome, Hapo-
gum npHmerHo °cerium ynpaso Ron Ham. AoHc-ra, y CBHM THM cnygajesHma, 

Rana cy nomme co.= A0B031,110 pacrBopmHse y Bonn, creneH mmose nHconHja-
nHje yr3ex je mama( y nope4emy ca o6Hinund sa non rim.. Taxo, Belt CdC1 2,  je 
3HaTHo mame nHCOCOBaH Ho urro TO onroBapa THny MX.2  a upH npenasy Ha CdBr2  

38THM CdJ2  creneH ,uncourajagHje join mule ce cmarbyje. Join Amor° mame xco-
cosaHe cy onrosapajyhe cones He+ HanpHmep, cTeneH gmconnjanzje HgC1 2 

 =lax y Bpno pa36nancemim pacrsopHma He npena3H 0,5%. Hanpern4B, CO= Ti 

Her= xaTjoHa ca aHjoHnma xojH ce Twin() necbopmknuy (C104 ,F - , NO,) Hopman- 
Ho cy nHcocoBaHe. 

3a BeItEHy HopmanHo nHcocoBamx CORM Bpno je THHHIma ihnxosa x H - 
nponH3a Belier runi gamer crenena y naixoBram sonemm pacrsopHma. 3a-
BHCHOCT oBe nojaBe on y3ajamHor nonapH3agHoHor nejcrBa monce ce Haj6o.rbe 
npaTHTH axo ce none on xnapaTHcaHHx joHa, xojH ce npH nocHgojarwha npBo6HT-
Ho crBapajy. Kao npHmep y3mHmo jennmeme xoje ce )I,Rcocyje no cxeMii (panes 
ynponahaBama y3eTo je na je cHarui jOH xnapanican camo ca no Asa monexyna Bone): 

++-- 
EA 4H20 ± [H20 E • OH2] 2+ [OH2  • A H20] 2-  

Axo nonapmagHoHo nejcrso o6a joHa — E 2+ if A2+ — HHje BenHxo, mina. 
ce He genmsajy Hintaxile 6HTHe npomeHe y monexyaHma Bone noje cy joHH npn-
Byrum. Hojatiame, flax, meroBor nonapimarlHoHor gejcrBa mopa, HanpoTHB, 
rligaTH, Ha cse Behy H Belly nectoopmansjy OBHX monexyna H y 143BeCH0j cram 

npoy3poxoBaTH HAIXOBO p a c n a g a Ib e Ha cacraBHe genose. OHH nenoBH 
xojH cy HaeneicrpHcam cynpomo naTom joHy, ocrajy se3aun c HAIM, a ocranH 

6yny „onrYPHYTI4"• 
Pe3yrrraTH osaxBor nocTeneHor nojagasama nonapH3aunoHor nejc-rBa cBa- 

icor on joHa naTH cy Hime: 

I 	 II 
1) [H20 E • OH2] 2+ + A" 	1) [OH2  • A • H20]2  E- 
2) [H2O • E • 01-1]+ H++ A" 	 J. 

3) [HO - E • OH] + 2H++ A" 2) [OH 2  • A • H]-  + OH-  + Es" 
I I 	 .0. 

a 4) [HO • E • 0]-  + 3HF + A" 	 8 
4, 5) [0 • E • O]2+ 	A" 	3) [H • A • H] + 20H--FE" 

Cariaj I onrosapa xxnponH3H coin cna6mx 6a3a, cnynal II — CONK cma6nx 

KHCeJIHHH. Axo ce He orpaHHImmo Ha HpoH3B0JbH0 H3a6paH ABoSELKeHTHH jona 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



558 	 XIII flpea rpytia utpuoamoz aidiema 

TO 3a criaxw cTagHjym 06e cxeme =memo HahH npftmepe jegmbeffia tffija xHgpo-
aH3a lige ,go Tor crymba. Tam 3a cnowanijgcnriaj I 14/418MO: 1) kkgpoame Hpax-THt1HO Hema — BaC1 2 , K NO3  H T ; X13ApoJuMa . H.ge go craapataa 6a3Hax from 
— orpomHa BeliHHa cnytiajeHa; 3) XHApW1143a age go.  cgs:do:00r inApkaccuga E — TiC14 ; 4-5) xHgpornma Hge no craapama cao6ogitax totcernra paarnt-
turrH xaaoreaugn xxcenma, HaripHmep, PC13  H PC15. • • 

IIpeMa TOMe, xHgpOJIH3a• ,I(OBOJb1i0 Jam pacraopmarae 14 Hopmagno gixo-
coHaHe con14 mopa ce .noaellaHaTH ;  *0.1114140 ce Hojatiaaa HonapH3aquomo gejerzo 
criaxor og meromx joHa. HaripHmep, ripm AaTOM anjoHy °Ha lie. 6irrx yrojaiXo 
noTnymja yxonmo je Helix -Ha6oj xaTjona; a meron paguyc Maa H. Hpa jerniartom 
Ha6ojy H Hp446J1IDECHO Hc-rcim pagHycy ximposrasa cost 'xaTjoila I8.4.irexTpoif-
cxxm H Hegoxpruenma oMoTaquMa mopa 6iiTH Beha HO C 1(aTj041411101 . 0 8-ediexTpoH-cxwm CHOJIAIHM cgojem. OBH 3ax.myErgH - cy torriymo nOeapl)elitu orgegom. 37,3  113 cxeme II 14311.3a3H ,a11 je..xncerataa ;yTorouto C JI h6Hja ykozaK0 je 
jage HapameHo HonapH3agHoHo gejcrso affjoHa (RAH ato .  je lber0Ba CrpyxTypa 
c.nomena — ogga oHor Rena xojri je cnoco6aH ga ce jegigni c •jOHOMI H4). KOJI ege-meirrapHHx anjoHa OBO ce jacHo skim y HpomeHH jaque xxcegHHe ,  y my  HP< HC1 < HBr < HJ H H2O < H2 S < H2 Se < H2Te. 

C.Tipiaj I 3axTesa HcHprpiHje paCmaTpame. Kao IHTO •je Bell paHHje noRa3aHo (V § 5). XeMtICHe oco6HHe xagpoRcHga E01.1amice og =ma noma E. Ontioll - xapaxTep Te 3aBlicHocili HanoweH je one y ra6angH,. y mojmaa cy 
cxeme crnapaiba paanax EOH x3 °maga (Hanpamep Tana EO) 	. 

CxeMa crnapaiha 113 oxmla XeRnicxn xapaiciep EOH 	Himmepn 0 

   

+ 
1 1̀  EO HOH = E++ 20H- 

+ 
EO HOH = [EOH]++ OH- 

EO HOH = E(OH)2  
+ I EO HOH = [0E0H] -  = H+ 
+_+ 

EO HOH = [0E0] -= +2H+ 
.1 

.11ano pacTsopsann ca 
6aaital4 0C0611Habla 

Teun<o parrnopnam ca 
6asa4m oco6nnama 

Team pacTsoplann ca 
amcborepnnm oco6nuama 

Term° pacTnoplion c 
nlicennm oco6nnama 

Rano pacrEopnran C 
RIICealiA1 oco6HBama 

NaOH, Ba(OH)2 

 Mg(OH)2 , Fe(OH)2 

 Zn(OH)2, Sb(OH), 

Si(OH)4, SbO(OH)a 

 As0(01-)2, SO2(014)2 

  

   

Homo ce cum noma E ogpe4yje He camo meroaHm Ha6ojeM 140 H pagaycom crpyicrypom enexTpoacalix omoTaqa TO H xemacam Kapaarep xarApoxcaga EOH 3aExcla og CB= mx (DaKropa. 
Axo je crpyxTypa cnomHer enexTpoHcxor omoTaqa Hcror Tim, a pagEyc HpH6J-ffoxHo Hcru, oHga je rroxehame H a 6 o j a E npaheHo caa6meiLem 6a3HHx oco6HHa 41 uojagamem ancennx. HaripHmep, Rog jegHamax pagmyca (1,05 A) Ca 2+ H Y 3+ 6a3He oCo6HHe•x1gpoRcHga ropameHe cy xo,r4 gpyror mHoro ca.a6Hje Hero 

Hog npxor. Ca pyre crpaHe, HpH npena3y og P 6+ (0,34 A) xa S 6+ (0,29 A) xHceaft Rapaxrep )cHgpoxcHga HpHmerHo ce nojatrasa. 
HpH jegHaRom Ha6ojy 14 Hcrom Tatty enexTpoHcxe cTpyirrype E cmaibeibe 

meroxa pagxyca HogH ocaa6mmy 6a35ux H nojagaiby KHCe5114X oco6iHa EOH. Kao nplimep moxce ,zAa. Hoc.rry}xx 15H3 La 3+—Y 34-  — Sc 3+—A1 3+, RojH rroxa-3yje npena3 oco6HHa EOH og jaxo Hapmemx 6a3HHx Rog xxgpoxcHga La 3+ (1,29 A) xa TH111411H0 amcDoTepnam ROTA xagpoRcaga Ala+ (o,57 A). Bpao je BeJIHXH 3Hat1aj crpyxType crIOJi,HHx exiexTpoir-CICHX omoTaqa E. Ha clia6.1tobe 6a3mix H jagaii:e xxcenHx oco6HHa EOH 
yrwre oxge npena3 no osom pegy: 8--eneaipomloi 4 aegonpinena omoTatai -3- 18 
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(H 18+2) eneKrpoucKH. TaKo, 6a3He oco6HHe xnopoKcHna H3paaceHe cy KO,I( 

Mg2+ (0,78 A, 8-enexTpoHcKH) jage nero icon Nit} (0,78 A, 16-eneicrpoHcKH). 

Ca npyre crpaHe minpoKcHn Fe 2+ (0,83 A, 14-eneKTpoHcKH) tuna canto 6a3HH 

KapaKTep, ;lox je xH,npoxcHn Zn 2+ (0,83 A, f8-enewrpoHcKH) amboTepau. 
YnpaBo pa3nHEIHTa crprerypa cnonanix eneKrpoHcmc omerrana H npoy3poRyje 
Horny paarniKy y oco6HHaMa xunpoKcHna o6ejy nonrpyna cBaxe rpyne nepHon-
Hor cncrema. Marta ce c noBehalbem Ha6oja E oBa pawl:Inca nocreneHo cman.yje, 

. 
Ilnax ona noTnyHo He Hume3aBa =lax HH y VII rpyrn4  39,40  

Y carnaHocrn ca OHHM IUTO je Beh HaTIOHCCHO, nocrajaibe x H n p o K -

c H ,1:4 a meTana H3 iberoBor oxcHna 'retie no cxemama 

EO + H2O -47-0-  EO • H2O -4-± E(OH) 2  F [E0H]+ + OH-  ± E2+ + 20H- 

Ti. npoy3poKoBaHo je nonapn3aWl;OM monexyna Bone H j 0 H 0 M. 0 2-  110111TO 

concTBeHa necpopmangja 0 2-  on crpaHe KaTjoHa cna6H meroBo nonapHuryhe nej-
CTBO Ha Bony, TO crBapaibe xxnpoKcHna meTana 143 IbHXOBHX oKcnna mopa 611TH 

Fronmo Texce yKOJIIIKO je jaue nonapH3qnHoHo nejcrso HaTjoHa, a H3nBajame 
Bone on crpaHe xHnpoRcHna, HarxpoTHB 66TH naKine. ,11oHcra, omen je noKa3ao 
na je TepmHqK a n oc To j a•H o c T xHopoKcHna 8-enarrponeamx KaT-
joHa yam 3HaTHo Belia Hero Amor° jaw nonapinnyhm 18-enexrpoHcfaix HaTjona 

Hcror Ha6oja H npH6amicHo Hcror pannyca• HanpHMep, NaOH H KOH Krbriajy 
Ha 1388 onH. 13240  6e3 paanaratba, nox ce AgOH cam on ce6e pacnana Ha Ag 20 

H H2O Behr Ha O6HUHHM TemnepaTypama.. 
Y luny CJIWIHO HOHCTpylICaH14X 8 -eneKTpoHcfcHx HaTjoHa cra-

6Hanocr EOH melba ce Bpno npamumo, cman,yjylem ce noBehaffiem Ha6oja . KaTjona 

H cmalbeibem 'berm:fa pannyca. TaKo, xH,gpmcHnia anKano3emmix merana H3nBa-
jajy npH 3arperiamy HOW mHoro mune Hero xnnpoxcHnx ogroBapajyhmc alncan-
HHx 	H T.n. Y nonrpynama neplionHor cHcrema Tepmwma nocrojaHocr 
EOH 111314 npena3y ono3ro Ha HmKe 6p3o pacTeocao IIITO ce B14,13H, HanpHmep, 143 

°rine H3HeTor ynopOen,a TemnepaTypa, Ha Hojlima nanoH Bonene nape tic* no-
craje npn pacnanalby no cxeim E(OH) 2  = EO +H201 Han ximpoKcHnHma nocraje 
jenHaK 760 mm: 

E2+ me+ co+ Sr2+ Bad' 

Pagmyc (A) 	 0,78 1,06 1,27 1,43 

TemnepaTypa (°C) 	 160 547 678 898 

Y cariajy 18 - e n e K T p oncxxx KaTjoHa cap je HominfincoBaHHja, 
jep oBne nomnbe Aa Hrpa spno BaHmy ynory c o n c T B e H a necl)opmanHoHa 
cKnonocr KaTjoHa, yroaxKo Beha yKOJIKKO je manhi Ha6oj, a Belies panHyc. 3axBa-
myjyhn npoy3poRoBaHom nonyHcKom nonapH3anHoHom elzbeKry (ca. 350) geno-
xylma nonapH3anaja KaKo jolla 02-  TWO H cantor KaTjoHa nocraje Bpno 3HaTua 
HITO npema panHje pegeHom BOHLI cna6a,mby 11)14/COMIX cnon>aunbxx noma. Kao 
nocnemina Hacraje jaKo max:au:lame nocrojaHocrm xxnpoiccHna 18-enearrpoHcmix 
KaTjoHa y nopebelby ca ogroBapajyhm 8-eneKrpomaim. Kao npumep mory no-
crlyxcHTH H3HeTH nonagH o empriljama xKopaTannje oxcHna HannHjyma 
(1,06 A, 8-e.TIeKTp0HCHH) H xanmHjyma (1,03 A, 18-eneKrpoHcia* 

CaO ± H2O = Ca(OH)2  + 16 KICall 

CdO + H2O = Cd(OH) 2 , 	KKaA 

COIICTBeHa CICIOHOCT 18-eneo-TpoucKmc KaTjona Ka nectopmlic.aiby 6p3o 
pacre ca cmaH,HBalbem IbHXOBHX Ha6oja H nosehamem panHyca. Ca npyre crpaHe 
npn IbHXOBOM y3ajaMHOM nejcrBy C joHom Ho* ce Taw° naHo necloopmtnue Kae 
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560 	 XIII 17pea rpylia Ilepuoduo: miasma 

02-, y npnn man cTyna yaora ppm Tor nony Hex or nonamaglionor 
ectiena. 36or TOra iipaBHJIHOCTll xoje ce onawajy Ron 8-enexTponcxxx xaTjona 
go6mjajy mime cymporam cmep: c nomeharbeht ma6oja RaTjoma x cmasesem 'berm:tit 
PaPXYca 11°Cnia11°C1.  xnAPoiccima men= p a C T e. MUM, XiIMOKCHAH Cu+ 
H IberOBHX aHalIOPHia mase cy nocrojamm mero Iflulpoicaugi ommapajytatic ene-
memaTa nomrpyrie nmuma H T.A. Ca mpyre crpane, mmyhm no nomrpynama nepstom-
'for cmcrema Hamm, nocrojamocr xhimpoxonma ce cmasyj e. npehta Tome 
yonurre y3emun4, majmenocrojrumijm cy xlimpommum 18-exexrpomautx RaTiona 
xao urro cy CuOH, AgOH, Au0H, Hg(OH)2, T1(OH)5  x Pb(011)4 . ,Ilomcnt 36or 
malampemme namohe 143mmajame some,: Behr.= om H,MX, me mono Imam ma ce mo-
614je y cno6ommom cram.y. 41  

Cympormo xmmpoxchtumma Men= nocrajame xmcenmma me3ano je 
c nonapmagmjom monexyma mome om cTpane joma E lace...nor MUM, xao urro TO noxasyje oma cxema: 

H2O + EO ± H2O • 	H2E02  T± + [HOE0] -  2H+ + [0E0]- 

Tox nponeca mopa 614T14. npema Tome Ompebem ncurapm3ammjommm mejcrmom manor
. joma E C HeJIHKHM ga6ojem (no mammy). RIIKO CO IICHOIL.aBa TIOIMIIKOBC merome 

BageHTHOCTII 	ce, manpmmep, H3 OBOT ynopel,eaba TOILKOTO xmmpaTannk: 
H2O ± SO2  = 1-12 SO:I  -I- 1 Tartan 
H2O + SO3  = } SO 42  + 19 Foam 

nourro ce ca nomeharbeht ma6oja lberoMa concrmema mimic= xa mecbopmzuntjx 
(a aajemmo c MOM H monymacm nonapm3ammomix ecl'exT) 6p3o cmarbyje, morno 6m 
ce y ;Anon cmytzajy otrexmmarm ma he 3a 8-enexTpomoce H 18-enexTpomme no-
crojarm mime npammnurocrx. 

Honaphmammja momercyna some om crpame joxa E cacrojm ce y IbHXOBOj opmjemranmjm H 3aTHM y mecbopmagm . jm. AKO 6x ElIaBH11 311a-
qaj mmao npsi cl'am-rop, 6poj monercyna mome nonapraomammx om crpame joma 
E mopa 6HTH yrommxo BehH ymonmico je mehm aberos ma6oj. IIO allaKOTHjH C =Apo-xcmgmma meTana, morno 6H ce y ,r(aTom cilylsajy otreicumarm ma he 5-manennur, 
6-manemnut, 7-manemTmm E marm mulpomcmge cacrama E(OH) 5, °gm. E(OH)6, °gm. E(OH)7  H 'Timm CaMO ca cna6mm xmcemmm OCO6HHaMa. HIMpOTHB, axo npeomnabyje mejcrmo Apyror cpamropa, 6poj npmmygemax monexyna 'home mopao 

6irrn hunimmanam, a mmxoma metopmaumja, rrpema Tome, 14 xmcenoc-r EOH — 
jaxo mpancema. 

Beh je paimje npmmehemo (III § 6), ma nomehaniem owe nonapm3ammomor 
nom a mamma yaora y orauroj nonapx3aIIHjH nocreneno npenaam Om OpHjeHTaIOI-ouor otexTa xa meol'opmammomom. AJIH nonapm3ammomo mejc-rmo E yronmxo je *Ire 
yxonmmo je zerom ma6oj mehm (a pammyc maim). IIpema Tome, c nomehamem H a-
6 o j a E (m c.marbeibem meroma pammyca) momTa ce mama chtarbeme 6poja mo-
=myna mome, mojy me3yje xmcen:14 °Rpm H xcrompememo nomehrube jatuure xmce-
mum. Hanpmmep, Rom P 5+,S 6+, 14 C17+ ymecro P(011) 6, S(OH)6  x Cl(OH), 
mmamo cacran xmceamma xoje ogromapajy cl'opmymtmsa PO(OH) 8, S02(OH)2  H C103(OH) c 6p3Hm nomehamem libHX0BHx jatunut y .oMpht mm3y. 

Ymmaj cmarberba pamayca E HCHOJbaBII y" irpohram oco6mma xm-
mpommua z<ama ce y nomrpynama V, VI H VII rihyne: nephommor cmcrema lime 
°mow marope. Hanpmmep, y currajy Nb 5+ (0,69 A) join riPeofilOyle opmjemTa-IVIOHH ieo nonapm3aumje H rberom xmmpommu mma mapalcrep Pena c menmxmm 6po-
jem monexyna mime xoje je omour npmmyxao H normyje mpno calt6e xmcene oco-6mme. Hanpomm y cnytrajy P 5+ (0,34 A) rnammm 3magaj Tama cama AettoPidammomm ,geo nonapmanmje, H rberom xiimpoxcmg (113.1304) oxapawrepmcam je MaJIHM 6pojeM 
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sepoBarHO 6HTIIHM H3meHama xa p a a- 
psi:want' VO43-, Cr042-  H Mn04-  join 

flobehompe paj. ged)opmouuje jowl 

00 010 (e7, 
B r 

rlobehatbe noAaptwou be3e 

Cn. 356. Aeclephisumja jona x •thipairrep 
xeNnicue Be3e 

    

    

  

§ 3. 170Aapusatpija it= 

 

    

xemema Be3anHx monexyna Bone H jacHo H3paacemot amen 's& oco6HHama. Ana-
norHo crojH crimp a y nonrpynama c 18-enexrpoHcxxm joHnma: c nosehasem 
Ha6oja H =amen.= pannyca E H,ue H cmatursame 6poja monexyna Bone xojy 
npuBnaqn mom H noBetause jaInme onroBapajyhmx xxcenima. Hapo'mro je 
38HIIMIBIIB Hanna CKOK mmehy renypa H CeBella; AOK ceneHoBa micenma xma 
camas H2 SeO4  H n0 ja'WHH je cninuta cymnoptioj, norm renypHa onroBapa cbop-
mynH HeTe04  H Bpno je cna6a amenHaa. IbeHa mecro6a3Hocr noxa3aHa- je no-
crojalbem rammx coax Imo urro cy Ag 6Te06  H Hg2Te04 . 42-44 

Rog minpoxcana EOH cnxtwo KoHcrpvicamtx 8-eneKTp0HCKBX joHa V, 
VI H VII rpyne nepHonHor. cHcrema npomeHe oco6HHa y HEI3OBHMa Tav--o-Vv, 

-- Mnvilrexy Bpno nparainno. Y cBa 'rpm caratja mama ce 
noBehme *tame HHcenma, cmaaiHsaibe HalIXOBe nocrojaHocrE, nojawbe oxcH-
gauxoHe aKTHBHOCTH H npena3 on 6e36ojHHx jeAHIErefba xa 060jeHHM. 

Ana npH namem npena3y on Vv,rc H  Mn"!' xa H,HXOBHM aHanorxjama 
pv, svi H Civil y npomeHama oco6HHa onroBapajyhm EOH onama ce Harm CKOK. 

Marta ce nosehame jamme xricennHa nponyncyje H 	unax sajenuo c THM 

Hacraje H noBeha lb e imixose nocrojaHocrH, cna 6 Jb e Ha e oxcHnanHoHe 
aximBHocn4 H a in qe3aBame 6oje. Cynporao o6ojeHHm 1-1 21/04, H2Cr04 

 H HMnO4  xojH cy y cno6onHom crazy Henocrojam a y pac-rsomma ce noHasnajy 
BHine HJIH max& xao jaxa oxcHnaunoHa cpencrsa, H 3PO4, H2 SO4  H HC1O4  6e3- 
6ojHH Cy H y cno6onnom cramy norm nocrojaHH, npH dewy cy OKCHABAHOHe oco-
6HHe xapairrepticrwme canto 3a pacraope nocnenmer On HAM (H mHoro cna6Hje 
H3pancelle Hero Ron HMnO4). 

Osaj cxox oco6ma ycnoameH je 
repa xemHcxe Be3e. AKO ce 
mory, H3rnena, cmarparH BHLUe HJIH 
maim 6JIHCKH jOHCK0j •e311, TO ce icon 
pan mans PO43-, SO42-  H C104 
oHa, HarlpOTHB IrpH6JIYOKEIBa Hello- 
napHoj. Oso ce norspbyje, HanpHmep, 
pe3ynrarmMa OIITHILICHX HCIIIITHBalba 
(no HHnexcy npenamaiba). Tax° on-
mince oco6kme xmceSmsca y HC104  no-
xa3ane cy ce nocra 6JIHCKHM *heroin/km 
oco6HHama y monexyny 0 2 , ,IIITO  yxa-
3yje Ha cna6o nonapHH Hapax-rep Be3a 
xRceolusca. 

HpomeHa xapaxrepa BaseHrHe Be3e Koja 6HBa non yrmajem nojatiama y3a-
jamite ge4)opmagHje joHa, cxemarcm je noxa3aHa Ha cn. 356. Cxema A ogroBapa 
xpajmem cnyuajy joHcxe Be3e (c ncrrnysxm orcycrBom y3ajaMHe necDopmanHje 
joHa), cxema T -7  crporo HenonapHoj Be3H, cxeia S morna 6H ce npkinHcam, 
HanpHmep joHy Mn04, a cxema B — joHy C104. 

Ha npHmepy ancemuia V", CrvIH Mn" c jegne crpaHe, a. H aHanorHo xoH-
crpyHounst Pv, Svi Civil — .ca npyre, BHnenit cmo na aoHceasearHa npHmeHa 
nonapH3almoBax npercrasa 6 e 3 Bobelba paqyHa o moryhHoct“ npomeHe Hapax-
repa xemEcxe sew mowe nosecm n0 nornyHor pa3maAloHnaacea,a ca crBapHowhy. 
Y CaM0j crBapH, ca oBaxBom mexaHmacom npercrasom, Ha OCHOBy, HanpaMep, 
roxa npomene oco6HHa xHcenHHa y HH3y  WVI _0. Cr" rpe6ano 6H oqexxsam, 
na he cymnopHa RHcenkHa 6HTH H3BaHpenHo Henoc-rojaHo jegynbabe, HHreH3HBHo 
o6ojeHo H mapax-repHcaHo jaw) H3paacemim OKCHAAAHOHHM oco6HHama y pacrao-
PY- Me1ymM, cBe OBO HeMa Ismer 3ajemanacor ca ocottniama H2SO4. 

s6 Omura xermja 

• 
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562 	 XIII 17pea rota utpuoduoz cuargema 

C ;pyre apse, npx toiamtoll oco6mia Him maTepaja C Hopaarro Rojo H-
C lotm xapawrepom xenumoot Ben, nomehn o npacrase o nompmsawiollom 
yaajamHom Aejcray mmet)y joaa menu cmo He mime lipamume aamiLyque 

OBo noxa3yje ga ce rymagemy ocofiuna HeopraHoutx jegmbesa momce yon-
urre npithu ca ;Rae crpaae. Moace ce Hahn OA H e y r panHa x a r oma 
3HTHR nochurrparm npomeHe Kok ce geuntHajy ycnext wocoaor mebyco6Hor cjega-
mamma, Rao urro MO TO ypajaum paw& (III § 4), Rini .ce mowe, Haupt-Rail, 
noha oA 3ace6Hmx jOHH x 3aT1114 upHtui crHapHom nonwmajy =vole 
yatmajyhm y o63Hp Hammy yaajammy nonapwanujy. Ynorpe6maaajytin OBaj 
gpyrm HaqHH pammuusama He Chiehl0 mum 3a6opaimroi ga je pagnanube nonapHo 
xoHcrpyHcaHor jegmbema Ha nojegme joie nprispemeHo onTymnbe og HcrnHe, 
anH lc* CM cHecHo gonyermna, ga 6HCM0 nainne.c mogenom y pyx npH-
c-yrnum jegHom HJIH gpyrom Tummy. 

T(onYlle 

1) M. B. nomoHocon je 	„3cuuTo.je Tomuco mnoro orneaa runbeHo y cinoxim 
xemajn? 3aurro je Tonlixo 6H.nd paaona seam= Juan x TOBHKO no HCHBOT onaciunc Hamm-
Hama? 3ap canto 3aTo as 6H mynas= Hemucy xonntnmy pa3mnc crsapn H marepHja y jeaHy 
Heypemy rommny rneaami H 1;HBHAH ce 11:M3080j KOHIPIHHH Be paamminbajyhn 0 BaHX0BOM pa-
cnopeay H goBobelby y pea." lekry micao y jemcom x3pa3Hmjem o6nmcy Hspexao je EHrenc: 
„EnumpHoce npRpoarce Hayxe cxymuxe cy Tomuco orpohnly Macy no3xxxsHor maTepHjana ,r4a je 
y csmcoj nojemtHoj o6nacTu Haurrnsama nocTam npocro Heonxoaxa noTpe6a as ce onaj mare-
pHjan cpeax CHCTeMaTCKH H npema ther0B0j yHyTapmoj Be3H." 

Tymagme oco6mca Heoprancmrx jentuberba Ha ocHony nonapH3amcomuc npecrana ,  luxe-
THX y OBOM naparpacby mcje jemmo moryhe. MeyTHm, HnjegaH on gpyrnx nocrojehmc TeopHcmix 
Hamlin Tymaxema minx Herm npo6nema He aaje 3acaAa moryhHocm na ce o6yxHaTH jemmcrne-
IiHM Tymaxemem on:1=pm x pa3Hospom erHapim maTepHjan HeopraHcxe xemaje Taxo unlpoxo 
Ka0 urro To omoryhyjy nonapH3anHolle npeTcTaxe. Hpema Tome HeMa ocHona as ce oHe 3ameHe 
Hemcm Roam. „Hon° Tpe6a ;la 6yge 6oa.e On crapor, HHaVe 0110 Bean cAmcna" (>1( gano B). 

BaxcHo je ripmmenrra as ce paamuca H3mety nojeammx Teoplicxxx maxima nine npe 
o 6 n H lc a Tymagelba marepHjana Hero meal= pe3ynraTa. Hanpanep, jaxa y3ajamHa nonapH3a-
mja ;ma joHa ca ornure Taxice rnemanTa exHHHanenTHa je manoj nonapHocTH se3e H3me1y °aro-
Hapajytucx aroMa. 

2) ripe cHera noxymajmo as 1400pm:rum° npeTcTasy o gecpopmanHjH CHOILHHX enexTpoH-
MCC omoTaxa an 6Hcmo gO6HJIII H3BeCTall nyToca3 y IIHTalby 0 PejlaTHBH0j CIUTOHOCTH Ica Aecimp-
magnjm nojemuunc enemarrapmcx joHa. ledto HenocpeaHa mepa 'one cxnoHocTH cnyxac Henwunia 
mmona, xojH ce craapa y jolty no aejerHom cnonaber enexTpmmor noma..Ho Ta senxtuma npx 
AaTom nomy mopa 3aBHCHTH on Arta claucropa: on Beau x H H e nomepa x. a nojeamucx 
enexrpoHcxxx nyTama cnon,rber cnoja H 6 p o j a nomepocxx nyraiba. Hpema Tome, noTnyHo 
je moryh cnyxaj xog Kora smarm nomepame MHOTHX nyTaiba Aaje Rao pe3ynTaT sehu =non 
Ho 3HaTHo Behe oa6xjame Accuser 6poja enexrpoica. Homepaibe rryTtoba CHOBASHX enexTporta y 
enewrpatmom Homy mops 6HTH yonurre y3esum, yTommo muse yxonmco cy oxx jame npasymemc 
1103HTHBHHM jearpom joHa. AnH npx jeaHmcom nenoxymcom 6pojy enexTpoHa jearpo he Bx yro-
nano jaw npasnaccHTH yxonmco 6yae Heim mem; no3HTHmm Ha6oj 	Theron pea m, 6poj) 
BAH mro je HCTO, yxontwo ce 6yae c.maxacHao cy roue HeraTHBaH luta nodehauao cyamne noLx-
=BIM Ha6oj joHa xao femme. _ C apyre crpaue, pcomixo ce mune yatubyje CHOMHH enexTpoHour 
cnoj On je3rpa, 3rronnxo, he ce mopaTH BeG mune HcnomanaTH 3a6apmcamipmbe (ocna6nAmax.e) 
1103HTHEMHX Ha6oja on crpaHe cpeananc enexTponcxxx cnojesa, 36or xera he ce nomepmbe mons- 

enexTpoRa molui amine ;la npum. 

Honomm ycnoski 3a rromepame sensucor 6poja enexTpoHcmix nyTama ycneg aejcrsa 
enexTpacmor noma cTsapajy ce onxrneaxo minx xaga Hina MHoro enexTpoica y cnozHem caojy. 
Y Be3H c THE sa 18-enexrponcxe joHe moxce ce npx ocTaimm jeaHmaim ycnosxma (Amman' 
seha ocnoHocT xa getloopmagnja, HO 3a 8-enearrpoucxe. 

3) KBaHTHTaTHBHa xapaxTepxcnixa an =OH= xa necbopmxcluby OBHX HJIH OHM Ice-
=Lemma Moace ce arm y o6nxicy x o e cp Hum jeHaTa nonapHaauxje (cc). HaiX0Be 
semsnme an Hexe joie, aTome N monexyne H3HeTe cy mice. 
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§ 3. 17oAapuserspeja joua 

 

H-  
Koetintnujenra nonapinalnje: 

He 	Li+ 	Be'l 
(a • 10" 

OH-  
0413) 

SH-  H 
1,84 0,206 0,029 0,008 1,88 5,23 0,3 0,79 

02-  F-  Ne Ns+ Mgt+ AP+ Si"-  0 Os  
2,74 0,% 0,394 0,187 0,103 0,065 0,043 0,2 1,57 

S2-  Cl-  Ar ,X Cas+ Li HC1 CO NO 
8,94 3,57 1,65 0,888 0,552 12 2,63 1,84 1,76 

Se'-  Br-  Kr Rb+ SO+ K HBr CO2  CH, 
11,4 4,99 2,54 1,49 1,02 34 3,58 2,86 2,58 

Te2-  J-  Xe Ba2+ Cs HJ H2O NH3  
16,1 7,57 4,11 2,57 1,86 42 5,40 1,48 2,21 

ROMERO je Bebe a, Troninco je Beha cancan= Ka getbcPmlicalbY on rcaaPaiYhaa RecTInta• 
4) HanOH enempEtntor noiba iIh pacrojathy r oft nonce Ha6oja e ogpeties je =pawn: 

a/rt. Y3HMajyhH, Banimusep, r = 10 A = Pr ?  ea 3a jolt c jejmna na5ojest (41 = 4,80• 
• 10-12) go6xjasto E = 4,80 • 10' anconyrumc enexrpocrarmnant jeginnnta Hint E = 4,80 
• 10' • 300 = 14,4 • 10' no 	Maga ce npx crporou x3pioryuaitalay II0Jba y 6nu3sunt jcata 
oaaj ne cue cuarparit ramcom, mum manerx peaynrar Antje 
ripx6ninicito /yummy npeacraay o peny OBIDC B1.- 
MliHa: nog o6truinam ycnonstua stehyco6Hor gejcraa joua 
mama IbHXOBIIX each-mamma nosba xmoce gecer x- 
H M H nnolta BOATH Ha .ourrinterap. Ta stoma cy 
itecpasixello jaua on OM= xoja ce story go6irrit aeurrauxxx 
nyTeM. 

5) 113 mt3a jeHHOBaJICHT1111X aHj0Pa HalIOHMHOT 
•y rninutou rexcry, Ron OH-  H CN-  manta ce aenaxa 
c.axtmocr y TOM nornegy urro o6a ,(cynponto BeJIHKOj Be-
han:a =any, joita) mai},  cranan Amnon. OBa MIllbeHMIa 
norm= ;ia ce onexyje ga he ',why %HMS nocrojant cnitu- C.n. 357. Cxema yrunaja jayinte 
HOCT H y XeMHCKOM HOTHeHy. Aoncra, HCN wavily aogx 	fOJba Ha uenoxynity rionspiras 
apno je mano gitcocoaana, uNJSilHjtrl aelitnie merana no 	 IXOY joaa 	• 
CB0j0j paCTB0pJbHBOCTH Bp.I0 c, CJIHtIHM 0.111-0Bapajytiem 
xtigpoxotautta, 

AJIH ce jOH CN-  paanxxyje og xagpoxcluntor no csojoj 3HaTHO sehoj CHHOHOCTH Ka He-
4)0PhintitjH (6nacitoj CKHOHOCTH Ka notopmanmja Cl'). Fannie (III § 6) je Beh noxasaly ga c 
nojaualbem cnon,ixer noma Benisnota cranitor Ammons unneicyna, cite same cryna y 3aHISH nnau 
y nopebetby c iberosom canoitomhy 3a- gabopmaintjy. To Hero 6tuta H y c.nyuajy jowl. Axo ce 
oso npaxemt na CN-  is xa joie Temmx xanoreita, Rohl ce join name getaPaunuY eltaa ce ("3° 

 IHTO je pemeso moute npernemio nnycrpoaarn cxemou ca. 357. lips penman° cna6mm MOH,- 
HEM 11031.HMa (A) nenoxyrnia nonaptmaintja CN-, 3aXaarbyjyhm nieroantst cranitou jjHnony, 3HaT110 
je aeha HO xog xanoreaciatx joaa. Yxontwo ce stoma (B, nojauajy joint Tenn= xanorena 
Xocrtnity na max x ripecraug CN no caojoj uenoxyrnioj nonapmannjx. 

Ha rai Haulm, nog gejcntom gotion,ito jamor cnomtber stoma CN -  mops Beh npasterlio 
.ria cc pasiuncyje of OH-  'tont ce 3rianto reixe gediopumne H go6mja Behy cnumnocT ca iaiauaa 
remain( xanorena. To ce Aoncra H MIMI Ha ogroaapajyhmu jeginaeibinta xarjoila Rojm jaxo 
nonaptuny. Hanpamep, Hg(CN) 2  H AgCN no CB0jHM oco6ifilanta croje seh maoro &mute 
op,rosapajyiimm xanorontAmma ao xxgpoxcitamma. 

6) KyJIOHCKHM H 06HMHHM no.napn3aunomm Aejc-rsom joaa yam ye6a gogarn H auctieP-
moue cline (III § 6) xoje Ce Meby H,Hma crsapajy. Oar e je arras unnaeintua is yaajamito n p m-
anage% e, npoy3poxoaaito OBHM canama, gejerayje H x3raehy Her ommeuo ititenex-
TpHCaHME joHa, yHeROJIHRO CJIa6ehH caMHM THM IbHXOBO Hy/IMMO og6Hjame. HOLIITO nacacP-
3HOHH ecjiexar nog je,Eniaxtim oc-rannm ycnorunta pacre nponopinioaanao npommony icoedut-
intjeirra nonapmainne (a) o6ejy meertnia, iberoaa ynora mopa 68rit tiapoturro Benxxa ynpaao 
y cnriajy jegimen.a 18-enexrponcinix xarjoaa. 

7) Ilonaptinumotni ettexar mopa, onitrnegno, 	Ce jaansa ae canto xog aogointuumx je- 
mem 3a tingliangyanne monexyne anxaninix xanoremiga (y napaom =why) go6u-

Be

• 

im cy cnegehit excnepameirranaux nonatin: 

Monexyn 	 KC I 	K13r 	KJ 	CsF 	CsJ 
Pacrojaffie je3rapa(A)  	2,79 	2,94 	3,23 	2,34 	3,41 
aptunta gimona (A)  	1,67 	1,89 	1,91 	1,64 	2,13 

Br' I 

1.4 

- 

• ■■■■■4 r 

36• 
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Cu  
(0,96 A) 

A 

10 160 
15 150 
17 144 

170 
166 
161 

564 	 XIII llpsa opyfig iiepuodHoz asalega 

• 
Y monexyHy AB KOH ee came* H3 HeHedxvisnanum joHa *Hans Hifflona Mops 60TH jepsuca 
paCrOjasy Kao mro ce sap HS lianeaelDIX 6p0mai oaa je ycnalpn =IMO masa. Aim  

yrs* nonapmaaaje oaAe je AalleX0 MAIM, Hero y cnymajy BONOMPUIRX jemmema. 
8) Apo ce as monexgne sajnpocrnjer rasa AB jaw ironapassamao Aejcrso H+ Baia 

mem cam y ass *H msaose nanapEocrn, Hog CNONCeinljer rasa jeAnmema ono mome mute 
Mlilbe yr:1nm H na o6.1111K lieeTHIle (Talmage — Ao yaajamaor pacnoperw MAIO= jes-

rape). Ysamo Iwo apintep monexyn BoAe. 
H.TrneAano 6x Aa 6a npx aajnpxpoAnnjem pacnopeAy joss H+ as uno je 	sehem 

pacrojanq WW1' OA Apyror, Ti. Y npaauy aPeillanca jona Ok" (A, cg. 358), latilyKOINIHILNI11101111 

Tpe6ano Aa :arrays° Komnensyjy jeAan Apyror• Taxan n H 0 s c an pacnopeA caft rpm jam: 
oArosapa ansx HellOCTOjaH0j pamormai. -.11ontra • Bch npx sajamabem nomepamy 
joss H+ oA onor nonomaja xnApcosann mama pm:jam° ce es6npajy m Itatt Mar•Pes3urrSiAssi 
Amon (5, cn. 358). Cynporno Aejcrno onor na o6a joss H+ (111nranameme Herennuntsi spa*, 

A 	 6 	 8 

Cn. 358. CxeMa rxonapxmasonsx Aejcrana g MOJIC. yny none 

a oA6njame 11031iTHRHHA) Aaje xao peayirrar c any ynpasmeny Ha crp, ay millosor s6nrincanatha 
(B, cn. 358). Omernenao je max Aa he ce oso sammeme nP0Aysarrn canto mule, nox ce Be 
gpasnarenat ysajammim oA6njamem o6a jona H. Rao pesynTar ce yalOCTSIBJba MIMI= r p o-
y r son:: pacnopeA jesrapa can rpm j01111 xojn sea oArosapa nocrojaaoj pas:wren:K. 

MaAa je npocropm crpprrypa monexyna ycnosmena yrnasnom nenonaptsamonnm eckeic-
Tama, max oerc y mmy cnymajesa xrpajy ynory Rope:a:Honor 4m:opt. 36or lora rope naseAeno 
nocaaTpame Ao :mem mepe sagpscasa csojy npemocr. 

9) liojamame nocrojaxocra cnomaer encarponcxcor comma aajona ycneA npompama 
join H+ mom ce nenocpeAm nspamynarn mepemem paAa nOrpe6nor as oTxxxube eseiapoHa. 
Kao Iwo noxasyjy 6pojesx y oage atmeroj ra6ninut, jonnsamonn naremaajan monacyna NANO- 

TelleBONOIDUCR Hecpe3Hepno cy wax 
Jonnsaanonn noTenunjanx (y HOATIIM3) 	Hero join X H npenunnase tialt 110- 
	  TellINIjane neyrpalmax aroma oArona- 

pajyam Xanorma.. Y cnymajenam- 
xlecrme 	CI I Br 	J 	HO a HIS joansantionn II0Te111131hUni 

(11,6 om. 10,4 Balm) np86nmalo 

Join: X 	 3,8 3,6 3,2 
Monexyna HX 13,8 13,2 12,8 
ATOMIC X 	 13,0 11,8 10,4 

•10) ,DConyncxe cane ripmnamema, xoje nocrigy ycneA ysajaMne nonapnsauaje lona, mo-
pajy ce HCI10.11.11TH y e H e p r x j n xpocr anile p e m e r x e, npoyspoxyjyasi HAW 

noseltame y nopetemy c 0110111 BeJUIYHROM xojy 6n peinerm mama 6e3 Awbopmitimje (XII § 2 
A011. 43). Olio ce rams nocpegHO nposepprn axo ce cpstme manorne CO= Ma xiajoms jenaana 
no H860jy H 6nscxa no PNANYCY OA NOON leNall a e jame II0JUVENICHOHO JACiCTB0-0.4 Apyror. 
Bpojne spemocrn eneprnje spa-ram:fix panepwca (raccubtp-ace), sa Asa oArosapajyha nape 
Aare cy y T46nssan: 

cy jeAnalut norenitniamass seYTPan-
Km aroma 0 S (13,6 oAn. 10,3 
mina) Aox jonnsaMomi rioreasnjan 
N113  (10,8 soma) je MaNnit Hero no-
Tetaatjan cno6oAnor aroma awns (14,5 
wars). 

Tnn EX 
Na+.I 	H+ 	I T1+ 	 R13+ 

(0,98 A) 	 (1,49 A) I 	(1,49 A) 

CI- 222 I 	39 183 323 (5,0) 
Br- 216 i 	45 171 315 (5,5) 
J- 213 I 	51 162 307 (6,2) 

, 
Kao arm ce span H3 onor ynopeAnor nperneAa, eneprnja penicnce eon': jame nonapa- 

inyhicc Karim:a ca 18 H (18 + 2) enemponciant omcrramamm seas je npn Memy pas inns pacre 
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§ 3. MAapu3atiuja jowl 	 565 

pconinco ce mummer alijoaa Ica motopmacam.y iinehana. 3aaaamqjYha aPomapamy H+ joaa 
y aajon, pasnanube xanoremomomma Ha cao6omne racomne joHe =Tem yrpomax mono Beher 
Pa,Ma HO ILITO je TO car* mom CORK THMI EX rips' way y may C1—Br —j ono P113.11111111bC &ma 
cae name. Bpojem man' y 3arpswama omroaapajy pay Wenn manoremomommi ,na 
cno6ome TaCOBITTC 310.ne Icy e. 

. 11) Ananoruo y TIMBHOM remery mummenom HCII0JbaBa ce y3ajaMHO nonapasausono mej-
caw joaa H Ha pexuerme repaepaaa jemsubema. Ilojamarbe mejc-ma yrime oame n000mao 
ma erpncTyPe mPeaaae 013113 pemoM: TETI CaF2 - ►  ran TiO2 y caojeanre pemence moneKynace 
pemence. Kao xpajma crpywrypa, mapawrepnernaxa 3a aajjaza pajama noaapnaugama mej-
crsa joaa, jaBma ce oneT monemyacma pemerma. 

AJ1H Ka° 11PC3Ia311H THL1 OBAC ReCTO jatuba C .110jCBHTa pemenca, xao nee npnmep 
scncry monce ma nocnyucx xpaeranna =pp...ups CdJ 2. Kao Imo ce an ca. 359 nu m, pacrojane 
smelly camcor Cds+ H rpm jolts cacaum je mpyxturie HO mateby mpyru rpm (d = 3,00 °Ammo 
5,68 A). 36or Tom, pemerica mo6nja caojercary cITIKTYPY H mcapawre-. 
pacam je rquicycroom plIBM1 11011b11BOCTIE. CTPylITypa jommut xamutjyma 
=mamma je jom H no Tome nrro no mom nary xpncnummy sampoxcaux 
• r(BOBLINETHIM Menum — Mg, Ca, Zn, Cd H  mp. OBO je ycnombeno 
neptsmennuut munonom y jolly OH-  111TO HOAK jaxoM noaeluuby theroBor 
nonapmalummor Aejcraa sa marjoae. C..nojearre pemence ce nem jasubajY 
▪ KOA jeAlabelfia cameo:10er =ram (ca. 360). 

12) Ocut mamensaja join H mime nurausomocra nonapasagnoaor 
Aejema Hamby iaax OA BCJIKKOT je saagaja sa ns6op TIMM xpacranne 
erpvcrype no Tommandy „CTelICH came? pxqaocr a" oaor 
ysajamaor mejersa. Yxo$nco cy o6a joaa 6nxnca jeman Myrom no CH0j1131 
am /immix:minim Oco6anama minim je aepoilarmje ma he nocrant crpy-
'Erna c BeJ1MCHM KOOpAHHaTEHOHH31 6pojemiMa. 06parao ourpa paumuca 
y nonapasaunomut oco6aaama o6a joaa, 110130.1b110 rage na cuatplube Ca. 359. Ene-
cTP9Irrype c HHCKHM HOOPAHHaKKOH11/3 6pojeBHMa. 	 swamps& hejinja 

penanc OBoM npanunaourhy o6jannbasa ce nanpardep, xpncranmanaja 	e Cd32  
T1C1, T1Br H T1J no may CsC1 (m.6p.8), mom manonce CO30 py6aMa- 
jyma xpacranmuy no may NaC1 (x.6p. 6). jr.toncra jon T1+ (1,49 A, 18 2-toescrponaca) 
110 CB0j0j CKII0HOCTH Ka metoopsuicsuby CT0j11 MHOTO 63111MC NAMOTCHCKIIM anjonona no jos 
Rb+ (1,49 A, 8-enempomma). Ca ;Imre erpaue xpacriuntsannja, Hanpsusep, LiBr (Rai kg= 

=0,40) sr LiJ (Rm/RA=0,35) He no may US (x.6p. 4) Bell no 
may NaC1 croix y nornyxoj npormspegnocra ca nomenyrom npa-
munromhy. 

13) II0Belialbe C1103211/Mber II p a T x C Ka Ha KIMICT1111 
cstamyje merooy sanpesumy npn6asmcyjyhn jone jean  Jgryrom a 
camas' Tam orpannqaaajyhn moryhnocr waxmor jemocrpanor no- 
Nepali's (ca. 352). CTora ce moace ogeama-st ma he olio nonomno ma 
yam Ha memo crpperype no Peery,  Rojo( je y Bean ca =nehmen 
moopmHnanuomHa 6pojena n o6pasma>ay ryilduis nalcOBIHa (XII, 12, 

)0 ann. 20). Ammo ornem noxaayje PA nom nPliermailima 071 5000 
our. 4600, omu. 4050 al8 RbC1, RbBr n RbJ 'co* xpacramacry no 

• Sb 0 0 	may NaC1 upenase y crpncrypy CsCI. 
Kao urro ce mum aa ca. 361, ca6ajame zanoreaama 

CR. 360. ClCeMa pacno- py6nmajyma 3H2THO je BCht Hero mom allaTIOTHIM C0.1111 MUNIJYNNt 
pema aroma y mammy He pustajyhn y o6snp jemnncocr abeirrnannx pamyca o6a mar- 

513203  (pom6mum 	joHa (B. XII, § 2 mon. 42). OBO je ycnombeso =SRO =ham 1103W 
°Wm) 	pwaauxoaHM AejcrBom join y. COMMA T1, s6or sera cy nallone 

'macrame pemence same ca6ajese H crora Cy name 'mama= 
mejc-roy cnomner npnracica. 

14) I43 H3J10)KCHOT y rmumom rexery cmemyje, ma LiF noise ma cnyace Rao „co d n a 6 -
3b e H H mome n" MgO. CJIHMHH OC.JM6JbCHH momenu cy BeF2  (r.T. 543°) y nopeljaby ca 
Si% (T.T. 1713°), CaP, (T.T. 1400°) y moPehelbY ca Ce02  (T.T. > 26000), Li213eF2  (T.T. 458°) 
OAMOCy Ha Mg,SiO4  (T.T. 18900) 11 

15) Yranaj 11130MCMC nonapmsanuoae aKTHBHOCTH KaTj011a Ha Temneparypy Tombola 
ycnem npomexe aser000r pamnyca voice ce neno nparunt Ha nutorensumma mom= MC111.1111. 
Y carnammera ca usnomemim panaje, Temneparype Tomberfia CORK m a 'co r maror anjona 
spa orcycroy jelHocTpaHe mecbopmannje yicpncranystopajynpannano 
ma p a c T y. Ami y Tom acrom pemy 6pao ce nojavasa nonamasuatoao mejcroo xarjoira C qua 
y Berm mopa xacrant commas:I H, e remneparype rombaba. Kao pewarar rmaja o6a 
clawrapa mo6nja ce croama mmmer, mamma Ha ca. 362. Ha Temmo me:Doppia= pit F -
jom Na+—Cs+ He noxasyjy coop° 'mama jemHOCTpaHK nonamonyha yranaj us6or rora npossem 
TeMnepaType ronmeosa y Ha9y NaF—CsF nAe npa6mumno MOM Kam 6n rpe6ano ma nme, axo 
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566 	 XIII lIpsa apyda fieptioduoz cuangrAta 

ce y ofissp yaw CaMO npomene panijyca RaTjORa. HallpOTRB, jos Li+ Belt agnates:so neclioptssine F-, sastsiubyjyhn Reidy remneparypa TOIRSCRta. LIP ACHtli 311010 HMO HO MTO opr9stipp papsycy Li+. Ha 21aRnie ACOOptd.tbilBC jOHe cr x Br nopepiLi+ iipnmerno yr*. RC R NO. Y carrajy join Aatophubasajer,r Osaj yrRnaj Na+ Beh je TORRRO MISR RE( Terme- 
parypa ronzinba NaJ news mute Hero ICJ. Ha raj sawn nojavame jemsserpaniec Regtopasannja 
y pimping morno 6n npn name= r jow AettoNsiThRBEillm aujdwia AoseCril RPOY EPaiese nornyttor 9 6 p-T a H. a nopersa rempeparype =mesa ylnopellesby ca ORRM scojn je noes- 

len =Mt ce y o6enp way .  cacao nposteue paw/ca. °BarPT", 
ma= Icon neppenaTa =OUR= MeTana: LiRe04 (T.T. 42e), NaRe04  (r.r. 414°), RRe04r(r.r. 550°), RbReQ4  (sm. 598°), QZ0 	 Cs Re0, (616°). 

16) Aso reausepirrypi TonThenin sastimparsnno satpan- 
IssIs 	repante nateby C 

R.1)t‘ 	

Rojo* iarrepila npenatin Hs nnpercir 
mama y roam, remneParypa scalmanoi sue_CRERIUI 

ct; 

k a 
6 

Rb n Tl. 

sanna"napalcrepstue nattoby sojost marepitja upenatt 1113 
Tenor y raconero eptilie,•irj• nifty 	d sr a p; lb Si o•C T". 
Munn) cm ups nenapanalbY spusaajaiY Yraailltom 
ARffn m o n eRyn R, 'To aarpepaThe pacrow‘ene coin= 
npoysposcyje omnrnesno nivie npn6mtscaninbe mese pima- • 
utile Crp 	monesyncpcom rimy. Haman =lin 47 a yawn 
pajama je jORS CTROpitTIR jeRBOCTORIOS s6xlmbem 
(3"HairrPect clirlaJY OfflaPHIlx jam) nenapanajy 
3arnst y =Ay pojennenz Moanincyna. Ana apace sena-
pantuba dawn TaRaR nap m?pa mamma= upRinaRe/be Cy- 

V 20 30 40 .40 	(=lox naposa m 
_ 

in mnejtrayjy-y TeRROCIR, a ono je yro- 
Juncociane pcomucale Beim pa6oj join a masa maxonst-pa- 

Cn. 361. Ca6niame sanorennna AYcli• 11Pezda Tome, icon jeRilemerinloria 141%464 Hant1)-  &mom,  pacre Troamco ce.catamyje na60 joint. Tamp, -rem- 
ncparypa susymama MgO =az as 3600, a LiP — na 1676° 

Yuniaj npomene pannyca gestopmaxgRoacr Taajamnor 
nejersa joy /some ce neno nparant Ha spnatepy amount= xanoremma. 	urro 	Ps ce ; 
tn. 363 liana, oinurn napairrep =jar= Oa (Nampa ppm je =malt calOme ROjR Chto =Reza 

a 	K Rb C3 
48 to 12 t¢ 6 
Pa/punt/Joie 

Cn. 362. Tesureparype ronmema 
HHHIUDDIX XILTIOreHHHa 

Cn. 363. Temneparype sporman.a 
maim= sanoremtna 

icon rempeparype ronmema. 3annsubmita je mmonsamia •CHISINHa operocrn icon CsF npo-
mononana, narnena, Aabopmaivijoht Cs oA =pane jona F-. Y c-nymajy jom minute naDopsubst-
nor join T1+, met rattan niarnaba Belt je norm= o6pnyr y nopeOemy ca nopmannstm (Rao na 
npnmep icon Rb+): 
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Cn. 364. Cxema aenpaautile 
H npelcame Aec130Phialixit 

§ 3. 17(maptisalfuja joua 	 567 

RbF 	RbC1 	RbBr 	RbjI 	TlF 	TICI 	TIBr 	T1J 14100 	1363° 	1350° 	1305° 	655° 	806° 	815° 	824°  

17) Ilojamme jegaocTpaae AestoPmallifie joaa y seas ca acnapaamaem cons 
jamio je Hsi:amen° y cxpahaamay pacrojama je3rpa y nopetimay ca ampaarepacramatua pacro-
jamama y Rpncrany. Kao nen npamep mace ga nocnraaf ynopegmi nperneg xog xanoremima 
Rb+ a T1+. 

Conk! 
R131-  

PacTojalbe 
je3rapa y napHom 

Cratby 
A 

36Hp joHcxxx 
PaX1Wca 

A 

PacTojaH.e 
jearapa y 

118ITHOM CTELHay 
A 

CO= 
T1 

RbCI 2,99 0,31 3,300 0,75 2,55 TICI RbBr 3,06 0,39 .3,45 0,77 2,68 TIBr RbJ 3,26 0,43 , 	3.09 0,82 2,87 TlJ 

Kao urro ce SHAH H3 Hasexemuc nonaTaxa cmalbelbe pacrojalba je3rapa je TORHHO Belie yxonaxo 
je Beha gecimpaummocr join. 

18) To urro rephilinica gucogajannja HacTaje xog Heim maTepaja joss ape HO mro ce 
gocranie maxoaa remaeparypa marimba, mut max a a Tomamaa, ymaayje, asrnega, Ha =puma= 
xapawrep y3ajamaor nejcTsa Hamety joHa y TaxsHm caymajesHma. jjox ce o6HmHo xechopmauxja 
joHa csonx Ha npocro nomepame Heber ana /amber 6poja enewrpoacxax nyrama a.eroBor (MOM- 
}her cnoja 6e3 npomelie 38 Te nyraB,e Rapawrepacramaxx xi:maxima 6pojeaa (a enpex a 

a nechopmagHja), Rome je °luxe y rummy Hasnameme no-
jejunum nyTaa,a H3 cnon,u.er eneKTpoacxor ommsma aajoaa, 
npaheHo xopemrrom npomeHom zberose xsaHTHe xapairre-
pHcTince (n pexHnHa gectopmaluija). 06a cnymaja cxe-
maT&H cy npercTalubeHa Ha cn. 364. IlpH jegaocrpauoj 
nenpexammj gecimpivianaja aHjoaa (A) genoxyznni ecbear 
moace ce rpy6o imam-mum noMepan.eM nenor me:roaor 
cnomser enewrpommor omomma IcaTjmiy, a y cnriajy npe- 
xamie (B) — CaMO 11 0 j e AHHH X nyran.a, HO 38TO je 
nomepame 3HaTHO jame. 

Canto no ce6a, Be/amnia Anion Roja ce craapa y joay 
npH netoopmanAH name 6HTH malba mut seha,.6Hno y jexHom 
6Hno y npyrom cnymajy. lipema Tome, rurrakbe o Henpexamom 
Ham npemmaom Kapawrepy gectophumuje anje rai swim° Iva-
mmom pacMaTpaa,a max oco6ima marepaje xoje croje y Be= 
c HellaMHHOM nenoxynae nonapimanaje joaa. Haupt:prim, 3a 
cse oae oco6HHe xoje cy y Be3H c KBaHTHHIM C x 0 x O- 
B H M a enewrpoaa (Rao Ha npamep, Tepmmtma gaconajagaja xanoremma) OH no6asa Brum 
6irraH axamaj. 

Am< yaajaMHo on6Hjame enexTpoHounc omarama orpaHHmasa npH6nrcacasame jennor joss 
npyrom AO H3BeCHOT pacrojmba nOTIle HO,8 nojemunix CJICHTpOHCICHX nyrama edvphumitior 
joHa cum's' enewrponom omoTam nonapinnyher joHa He npeTcTaruba imam Hecasnambasy 
liPenPeHy. Ana, Han jexHom npoxpe y osaj oMoTaq, eneicrpox He noTnaxa Hume nog nejcrso 
criwbHer, cycannHor Ha6oja joaa, Bea 3Harao seher ectiocramfor Ha6oja 'heroin je3rpa. Axo je 
To gejcrso aocra Benmm, mum mopa HacraTH Avian:masa° armfgabbe enexrpoaa og *oast a 
meroa npena3 y Rarjoa. 

Henpemigaa 	npexagaa xapaarep gecimpmunije 38BHCH Ram og ocothem cam= 
joaa, Roja y3ajamao gejcmyjy jegaa Ha npyrx, Taxo H on cnomium yc.nosa. Tam je nornyao 
moryh cnymaj Ra, Raga ce nocrwrHe onpetjeu crenea Heripexxxxe nechopmagHje, osa cxoxom 
npebe y npexagay, npH enemy osaj npena3 Hacraje oaux ants ce nenoxymm jegnocrpasa nona-
pa3anaja joaa noxa3yje jour ae,aoaoamom in TO ga campa morylmocr mamma (mni marimba) 
maTepaje. Y TOM cnymajy HacTaje Tephurnca p;Hcomcjauxja join Ape Hero INTO ce nocrarHe Tag= 
Tonsbeaa (arm marimba). 

19) Crimp-i y3pox nosehalba IcompanonapHsauxje npH sarpesamy HHje npomeHa norm 
cxna meTana a HemeTana aHjoHa seta HenpHmeTHo Hurmesasaibe pasmuce y IbHX0/30M nonapasa-
LWOLOM nejeTsy Ha KHCeOHHH ycnej nosehtuba ocmuurropaor xpermaa joaa. Kao pe3przaT TOT8 
nonowaj joaa 0 2-  mmeby meTana a nemerana aujoaa nocraje c nopacrom Temnepalype cae paaao-
mepaiija H pasHomepinijm, HITO Ha xpajy xpMeas goamm go pacnagana COHN Ha OKCHA MeTalla 
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568 	 XIII lipid 2pyfia fiepuoan02 atcuiexa 

11 maw manna. Pamomepilocr pacnopma jowl 0 1- , A0B0.11,88 Aa HacTy= °BOBO paallkaafbe, 

6Hhe nocnirHyTa Ha MAIM HH3xoj remneparypir rcomtrio ce scram same payuricyje no CHOIBM 

nonapzummormm oco6Humra om He?ACTIUM anjola, Tj. promuto jaws nosamailmomm Aejersom 

MUM mai Mann.,  
20) Ham ce OBO MT° je mo cam pew%) Ammar memocpmoro canto Ha conic nPommjer 

rims AB (rj. traupmmep, Ha maps= jeMBOIMUKSIMIX menu* cymbare ManumemTilmx 

IiiiiaH warm Impart -rep ripaBHJIHOGIS OCT*)e morn ir irpri men** Hil Timor% A82, A.% in Kao • 
nen npoMep mom6Un'o Bailor onymaja =Ace ma nocnymcm npomena mown% nomoja-
HOCTm Hapoomma amount= MeTana (B. 01. 333), npo merry orcryname' comt Rb+ m Cs+ om Hop-

manHor Taal croja nainePeonallMie Y 'Hem a eonelsemem .744 0Pmeg1je01  TIOC HaTiOga, 3axHa-

zyjyhit now ce H nomehasa IMIXOBO nonaprOluM000 •AeieTmo• PaAm YnePebeaba '*ImPlmasamo je 
npmarermrst pm mytam Ag2CO2 upwrscur CO2 Marlon jemmy arraoccImpy meh as 2200 . Forscsco 

room cnriajy mapOorar►a aHomuutHa npomema 'replay= nocropuMcni (14 < Na.> K > Rb >Cs) 

rmPbema je a as BonctIPamaTe H momiNurre suaabunix atellat4 	 • 

21) Jams ICOSTINSIOnaplailada larraaa Taaaaa Cifinaia a  Feralatati. la3Crailalaa.r  /aNnaalaa  

Ma omo meh no o6rHurmra yermwaa He Momma - nocrojm. Karr nen nparaep maTepitya one B1Pere 
atory ma nocoynce mo mono join sem6Heess nerpamut Icapeaurrll 6axpa H mouse (CuCO 5  

HgCO2). 
22) Ownemito je ma max u npm nornymom mcycnry Hompanonaprisausje 3arpemiube 

coma muure xmceorkmmue micennme sopa as RIO)! xpajena mOsecrm mo repramm(or pacnamma 
aHjoua ycnem nojamarba femsompammx Ae4) 0Pmmumja y meaty camos. Tamar ppm( TamOM pa-

cnanamy je, ape* TOMe, COIICTBe n a Tepallifial HenoOrojaHocr iudona. °some finscxe 
c-nymajene imam, marnema, mom toll penanurtto cni60 nonapmulYhmic swamp% (x 1323130- 

3eraiii00 men= H tHjoma Rao mro cy NOC i1 00c, rue reprammrco pacnamme Omma ca mire- 
mbea.eat xaceomoot oa anjoma. • 

23) Y 6nmcicof me3m ca OBind urro je came penemo Crojfili mritibt o XemitAty mejcurtly. 
MIME HaTanliaaTopa Mourn) cy coma Ag+ m CJI., R041 CC memo npHMeHyjy ups apex-
%Hamm arpomoherby oxotnammornim uporreca..0 lOsowTa innolicamr y rnaMtom Toccry oaaj 

xemmaam ce mopa %%cm Ha jury mompartonmprimuntjr amjoHa ox mmuritortor cpemorst. je 
rarcHmmorrpanonaPmsyntja Henna Bpno soma (meha Hero y cnymajy H+ Henocpemmo =maw 
113 Minx semifinal& HOHCTaliTil xmcene muconsjammje: HOH — 2 • 10-16  omm. AgOH — 8 • 10.-1*; 

HSH 9 • 16-8, AgSH — 5 • Irs. Bpno je meposmnro ma comma Hompanonapmsaumja ma 
nomprommt Haranitawropa imps mammy ynory y hurormm cnymajemmma •Ir e T e p o r erre Ka- 

TaMI3e. 

24) CMillbHBillbe nocrojaHocri surjoma, Heorncommo 3a IICHOM&Bame COCCHAMMOMIX 

6mia, mace ce Taxot)e'norridla nomohy sarpenama. 3aTo Her /name conic Amon% HISMOMPUIMIC 

Mrcemma (KNO, KCIO, a Cn.), mow y pammopirma ruicy rwmpura oxcmtransoka cpemerma, 
nocrajy Taa3Hata Ha n0B0JhBO mammas Teasnepirrypama (y mtronmemom crow). 

• 25) 1(ao inn; .je nosaaro, „6ena" memo= (ma-
npmmep opium) cacioji ce rur %acme spaxcir pima 

&No it .w Je4 ee Ng MS.  6oja, mro ce mom% menocpemmo moxasom marks puns-
ramem ma 6oje noMOhy craxnene npo3Me. Axo MUM° 

Tem) Eponyms 3paxe BlinnaltBor Men& %lama (Tj. 
- splice ca %magma& Armoury% om 400--700 308000 

Ta upom m m H a m, OM ax , Hamming, He nP0- 
IlYnrra Npommano mho Kok 
naxo uponyurra cne Voce BRAMHBOT aleICTIM (manpa- 

iG 	o6mmmo Mamma) =mem HaM 6 e 3 6 o j H o, 
aeaposamco Ten0, xoje Nx mxo On6lija (Hanpnasep 

20 to 	 o6mtma maprmja) — 6 e Ji o. 3a Hempomuma 6ena Tema 
I 	 memo ce %Rohe nprotemyje H3pa3 „6es6oifia". 

4:14 	 . 
600 	.W 	4ao 	Axo rem nornymo 3ampacami (ancop6yje) are 3paxe 

mumbiuror cnewrpa Koji! Ha Lb nammy, omma MUM OHO 
away% ri p a o. -Alto MUM ancopmmja Hmje moray-

Cn. 365. 0m6mjame %%moo= na, ISM oormapema rupH6namore j e A H a Ho M CTe-
nary as =jean% aparce Eatanamor comps, rem 
Ham =nem o6ojemo fe,gmoas KIM • mpyrom HmjaHcom 
c m H e 6oje. Ono je maparcrepmenomo as Behmmy 

smarm, ape meaty nparmumo om6mjema %%mom nye camel rim adenoma claj" (mojm ce mama 
canto as A080.11410 marmot nompmmmama). Hanpmatep, cpe6po (=ma 365) je sumo ciajaHte, 
On B100111, Mama je 011imTm maparcrep oTeiela Hon o6a OBa MeTana npm6nammo jegnax, H o6a °Ha 
mmajY, mama cY y riPexY, men' =BY 60JY. 

Ilopem nocMaTpaxxx, nornymo cy moryhm H carrajemm y mojirma Tema ancop6yfy nojemmme 
3paxe H e j e A H a x o. Kao peaymar TaKBe cenercumme anCoprrumje apamona Mcxlix menoma 
cnexrpa je Ramiro ormparmusame ma cmernomm, xoja mama ma Teno. 3aocrana (6mno ma cy npo- 

Arirtma rarraca y 

AA Henna 
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Cm. 366. Kpume o6ojeaocTm 

3. 110Aapsucapija jowl 

MUM xpos TWO HRH ce OM Hera on6wm) spurn, icom6mnyjylui ce 1eAanc APYrwa, AO),  Y OBIKBHM 

eArmjemma Terry luny 6 o j y. Ron mums ono je xapaitTepmcrwimo 3a wino. Kao APYrit 
npmmepx !tory mam nocnynarm 'Trine o6ojenocrm 3a CdS H HgS (npmpomm wma6apwr) msne-

cam Ha cn. 366. Kao mTo ce H3 =me nni11,06a 1eMnberbaimco ancoP6YlY sPaKe ThY611qacrer 
Awls cnerapa, a mmoro cuafiaje — npnemor. Kao pesynraT nom6smannje on6mjemmx spaxona, 
onmTa 6oja CdS je ncyTa, a HgS — napammounpnerm. 

PesynTajylut 6oja o6ojene maTepuje He saw= canto on BOUM concrsemmx °mum= 
oco6xiia seh 11 on oco6mie mortezmjer OKI (cm. 330). Taxo, manpmmep, arlaTO HUM lamps )1cyro, 

Am 6u OHO cynelur no iberoamt concrnemm onlimmue Ooo6macma (ch. 365) Tpthano 6YAe 
seine mapaimacro npneno. Ocmm, Tora, 6oja o6ojemmx gaper= mwrepmja mnicana ce 6muco Melba 
npnmncom CITITheMa. Hanpmmep, pellaTHHHO xpyrmospmacm omen MMHG arm upnemy 6ojy, 

a y npax crynanu— myTy. Tame ce . o6jammana neer° menonynaptube 6oje jenne acre maTepuje, 
Rana ce Hamm y crarby xpyammx xpncrana Hrm je cryupsa y npaX. 

Kao mTo H3R183H H3 rope manomemor, sa 6ojeme marepuje xapaurepncruena je jasca an-
coprarmja spaxona jehmor HRH npyror Rena minnacmor cnexTpa. AIM nperea Tome 11 opus Tena 
Tpe6a creaTpaTm o6ojemut. CHe maTepmje Ha Taj Hamm mory rpy6o 611um nonememe 11a ;me xaTe-
ropmje: 66360jHe g o6ojeue. 3a apse je HapaKTe-

pncrmtnio oTcycmo ROM smanajnmje ancopmrmje 
spaxona y o6nacni ruchimmor cnexrpa, 3a ,irpy-
re — ynpano ancopmoija. 

26) Ca rnenmurra TeopHje cTpyicType 
aroma (IV § 2) a,ncopmnija CEKTIIOCTH HMO-

cPeAso je BMWS ca CKOKOBILMIt jeMMOT Aena 
enexrpona maTepmje, no* ancop6yje spice, c 
jenne nyTarbe as hpyry. Heonxonny eneprxjy 

ocmapekbe =KB= cxoxona najy 6am ancop-
60B8H11 span;0. Ho eneprxja sparcoma yTomuco je 
Beha pcomuco je mama IbliX0Ba Truman nynama• 
IIpenta Tome, nanpmmep, exepritja ympluby6m-
ElaCTHX • 3palC0138., Beha je on spaxona mnAhmhor 
nem cnexTpa. 

Churraehno je x" he ce cacmc eneurpoma 
ocrnaparm yrommo mane pcommo je Mama 
HOCTOjalla nyTmba Ha K0j0j ce OH IIPBO6HTH0 Ha- 

'ram° y %w imp! maTepmje xoja je ancop6onana 
CBCETIOCT. AHO OH Ma CaMO HOCTOjaHHX nyrarba, OBaj CC CKOK MMHG nem= jpmmo na pagYA 

3PaK013a Ca 3HaTHHAt eneprujom, nanputep, — Ha pampc ynTpsuby6mmacTax spaxona Ko' 6x y 
nanom cnrcajy jenimm x 6mm ancop6osami. Mauro cy gait H majynarbennje nranse eneurpona 
y orpOawoj whims XerancsanC jeranbeiba nocrojane, TO o6nacr ancopnumje m Ta jentubaba news! 
Y YArpiuby6xmacrom Awry warms (manpumep, sa J' y maTepnany 170-250 mjt) 11 ona HaM 
msrnenajy 6es6ojHa. 

Ilomepmbe Ha =parry ancopnanje numbunor nem cneurpa, nrro je m rpm nojanm 6oje 
mops, npema Tome-, Hacrarx mina nape ce nocrojamocT 110jeHHHHX eneurponcxxx imams jenm-

amnia noxance 113 jepior HRH npyror y3poia norm OCTI86)beHOM. Taxo, nanpnmep, meme ce one-

IGIBUTH ph penaTmmo cna6a Be3a 0103b1MCC BaJleHTHEX enewrpona HOCTOjH KOH HajTHITHMIMMUL 

MeTSTM (Na, K, H T.A.) AOHCra HADCOBe nape cy HHTeH31113110 o6ojeue. VICTO TWO ce 110Beikalbe 

HHTCH3ISHHOCTH 6oje cno6ommx xanorena y may Fir—J, whim o6jacrc11rm cresubmsmbem y TOM 
HIT3Y nocrojanocix nyTarbe eneurpona, no* ocTBapyjy Best' msmehy o6a wroma, saxsamyjyhx 
namonom pacrojarby oh jest-pa. 

27) Hsmehy cbauropa Rohr nonomno yrxtcy Ha nojany 6oje seminal smagaj mma, mrnerra, 
menospmexocT "tenor enemponacor cnoja y aTomy. Taxo, 3eJleHa 6oja jemnboba Prof 
(xao H xaparcrepecrwrne 6oje jeronbaba Hex= Apr= murramma) majneponaTnnje Act He/10- 

cpe.aHo croja y semi ca menonpucemourhy 'berm:3°r npenceprutwepuor eneurponacor cnoja (20 wneic-
Tp0112). OBaKBa He):10BpIIICHOCr (y nanom chriajy can seh nemetepnor enoja) mops mrpaTer 
6irniy ynory H npx nojerm 6oje Taxi= jemsmema xao urro cy xepxxirni Cr,+ Ma + H 

nenocperecoj nem c msom crojm BeposaTao H tiecro mamma mrrenamma 6oja jenmberba 
H H )K if X BiLlIeHTHOCTH flexor =exam xxx cy alla.110THa jeMitMelba MUM BIUMETHOCTH 6es-

6ojna. Kao 'wimp moucemo mane= one moose: 

TiC1, 	TiC1, 	TIC!, 	ZrCl, 	ZrCl, 	Zras 

6e36ojam 	Iby6wiarr 	Apt 	6e36ojam 	mroc 	UPH • - 

VF, 	VF, 	VF, 	IxBr, IriBT  InBra  

6e36ojaH 	MPH 	TaMHO3CTICH 	6e36ojan 	acyT 	nous 
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570 	 XIII Ilpea *Act tieptioduor cucaiema 

Ancoprnwja apamona mmanamor cneirrpa mopa 6nrn y mud cnynajemiuma Be3aHa c penaimmmom 
menocrojamomhy nyralba memcKopmurliemmx manewrmmx enekTpona onronapajyhnr. 

06pamy airryagnjy o6cjemocr jegmmem mane maneirrnocrx (ca 3aspineanm emarrpom-
CRUM cnojem Ro, flaTjorm) a 6e35ojHocr ananormx jegmbelba mime Immo onga xaga ce jam-
meme mine Hanerrnrocm norm3yje mano nocrojamm. Hanpnmap, PbCI, 6e36OjaH, a PbC14  SKr() 
o6ojeH. Beposerm y3pox nojane 6oje_je y oriom cmplajy To urro onoso og6Hja nojemme -max-TpoHcxe nyrakhe C1-, H TO TORHKO jaxo ga ce PbC14  narm papname, 03,7paajajytur C12  Bah nog o6H3m3m yCnomma. 

Beoma near° craapaa,e (HAM nojamakbe) 6oje °Hama ce * maim czycnOmartraa Raga.  mama-. Tpakm cncTem cagpxur Hem enemeHT y !baronial p a 3 RHI1THat nanesTakut cflubmbut. Ha-flpHmep, 'ce nomemajy pacraopH CuCI (6e36ojmr) n CuC1 2  (3enemt) corroj EnCerwifil caw ce go6Hja TentrocT xoja je HHT01311}3H0 o6ojefra, ramflompxo rum upHo.• 
Og Hapotmor je mismaja ga m je nenomynan 6poj MORA= eneKTPQRas monexyzy ne-

napa H. Aoncra, jemnbema Tor* Trim c Hpno Mano6pcijimbr klaysegnma (rampstmep, 
enexTpokka) cy o6ojena. Taxo je C1 (19 enerarpona) — senermacro rflyr, NO 2  (IT enekTpoHa) — him< wrg. Axo ce oncTparm oBa HenapHocr, OHM OfiRMBO,MBIMpaBa H 6oja. Hanpmmep, Am- meprmanmjom NO2 nocraje 6e36ojaH N 204. • 

28) .11a 6mcmo o6jacmunt Rapawrep yTnrraja rterbopmammje enewrporicrorx ommera na 6ojy, 
pacmorpHmo Heposanie y3poxe nojaHe 6oje Hog amumponamix xanoreniMa jemionanernmor H 
JABorta.neurmor 6axpa. 

° 
uC

uF.
uFe: 	CuCl 	 CuJ p  

6e36ojaH 	
CuBr 

6e36ojan 	6e36ojark c   

CuBr2  CuCI, 	 CuJ2  
6e36ojaH 	Mgrompic 	mpRompia 	He nocrojn 

Kao taro noxa3yje camo nocrojame coin: maxmanempor 6axpa, jegan og enercrporka anon,- 
H,er 18-enexTpoHmor omcrrava joHa Cu+ 'nonce cbymautomicaTH xao Hanerrntir enexrpon. IIpema 
Tome onaj omoTau nma ce mama= xao ga 'Me HapotinTO nocrojaH. OmBrneprio je ga nomepakbe 
nojegmmx }berm= nyTarba og cmaHe suflokra mopa 6krrn *rollmop Bette yRomuco je One }heron° 
nonapx3amoflo gejemo. IIpema Tome F-  he inc nomeparr og HopmanHor nonomaja (n camma Tnm cmammmarm mammy nocrojaHocr) mime Ho jorm gpyrax xanorelia. Y Ban c =ix crojx, =mega, H 6oja CuF, gox cy °cram xanoremign iegflommenTHor 6axpa 6e36ojan. 

Kog cone gsortanerrmor 6axpa IMMO o6pHynf orrYFIHHjY. Orme jon Cu24  nparmatur ce6x nojegme enexTponcxe nyrarbe anjoHa, H TO yTo3nixo jace yxonmo je Aecbolmumnona crukoHocr °mix Beha. 3aT6 pox je CuF2  6e36ojaH, o6a npyha xanoreanga cy Bah o6ojeHa. Y cilruiY cuJ2 
cmammatame nocrojaHocrx nyTarbe jegHor og enexrporta nge Tomo ganexo ga oflaj noTnyno 
npenamt KOHOBO Ha CO+, aantazyjybm nemY xynPaj0MM He mom mi ga nocrojx KOK 0614t1HHM ycnomma. 

29) Yrkmaj npomene pagHjyca y may aHanormx xaTjorka Hcflosbana ce pammurro y 3a -
mIcHocTH og Hsnxorte cTpyraype. 061rmo & mama ga xog 8-enexTpoHc.xxx joHa nojaHa o6oje -mix jegmsend Hge ynopego c npemaaom o g o 3 g o H a r o p e y nogrpymi, gm Rog 18 -  enexmoHcxxx jorra — o g 3 o r o H a g 0 a e. Kao npHMep mance HMI KOCRTNECHTH orme H3Her ynopegHm nperneg 3a enemerrre nogrpyne THTaHa (8-enexTpoHcKH oblong) a raJmjyMa (18-enex-rponcxm omaragn): 

TiC14 TiBr4 	TiJ4 	InC13 	InBr3 	Inj3  

	

6e36ojaH 	myr 	trpseH 	6e36ojaa 	6e36ojaH 	myT 

	

ZrCI4 	ZrBr4 	ZrJ3 T1C13 	T1Br3 	Tij, 

	

6e36djan 	6es6ojan 	MPH_ 	6e36ojakr 	>Kyr 	xrpH 

0i:swam nparmnHocr narnyno ce clime c npeTcraflama xoje cmo pamje ki3Herm, o pamprmom 
Kaparcrepy npomeHe nonapnaarmoHor gejcrsa y 3anncHocm og pagnyca 8- n 18-enex- 
moHcmx joHa. 

30) Maga geebopmmurja anjoHa og crpane HaTlokka Hma,x3rnega, mama Hanumjn 3kkamaj 
3a 6ojy Hero o6paTim npogec, max CMO Bah tia Trinmepy CuF rowan as H gerbopmamja HaTjona 
og cTpaHe anjoHa mome 6nTH y3pox nojaBa 6oje. He3aBliciio oa Tora xojn og osaj nrpa rms.- 
Hy ynory, „6ojeme y xam3om garon arcremy mopa 6HTH onaj enerrrpoH (nun Myna enercrpoita) 
=aria je nyTama HajflenocrojaHHja. AKO nockom jaxo nonapH3arrHoHo gejcmo HarjoHa, °Hapax-
TepHcano HegoflpmeHnm CII0JbHHM omommem, Ha cyrkpoTHo HaenercrpracaH jOB RIM Heyrpamm 
monexya, oHga „fxijeHn" nam mome 6HTn H jegair Oa kberormx concTHeHxx enexTpolla. 
Ynpaflo Taxfla je nopexna HeponaTflo H 6oja joHa Cu 2+ y Hogemm H amormjalumm pacrHopirma. 
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31) Homo je ancopnumja cHemocm He3alia c npexxnHom npomeHom KapaRrepa 
nojensimic nyTaiba cucumber enexTpoHmor omoTatia, oHa ce mopa Hpraffrit 3ajenHo ca onurrHm 
npena3om necliopmaitHje joHa on HenpeicHnHor xa npemumom THny. Anil je y cnynajy jaxe nona-
piumulje TaxaH npena3 moryh H 6e3 }minks cHernocrH, npH 'gamy necliopmalmja ocranor gefta 
cnonater eneirrpoHocor omoTana mosce ocna6HTH (H. cn. 364). Axo ce npHrom npeximHo 
ged)opmacane nraibe na1y y noiby nomnaneiba 6 a je3rpa, °luta, 3axiiansyjyhH c-ra6Hirma-

uHoHom nejemy OBHX, HH came nyralbe Hehe pearorcam Ha 3paxe rmiummor ,Rena cnexTpa. 

Ha Taj HatimenpH 	 uiOM nojammby nonapH3auxje °Amax nocne nojaHe o6ojeintx 
jag:imam mosce y miyhoj eTanit noHoso Hacrynirm IbHXOBO o6e36ojamme. To je, H3rnena, 

Y3Pox oTcycrHorm 6oje, HanpHMep, Hog SiBr4  H SiJ4  AOH cy TiBr4  H TiJ4  o6ojemt. Aim join ache 

nojanalbe nonapH3almoHor nejcnia RaTjoHa MO*9.:0,OHOHO imamiam Henpeammy geitopmagnjy, 

jA0B0J1.110 3Hamy na ce nojarm 6oja. Taxo, maga ja CBr, join 6e36ojaH, CJ, je Bell o6ojeti Tamito-
upseHo (0 pe...7111THIIHO mano nocrojaH). 

32) Ta limbos= Aa cy 38 nojaHy 6oje oA npeTescHor 3Hanaja j e A  HocTpaHe ne-
cliopmanHje neno ce mosce imnem Ha nomepy nepximenHHa imam. Axo ce Ha Ti(OH), nejcniy-
je HonomumepoxcHnom oHna ce mory no6HTH npoimsonx y xojima cy xmlpoicciintie rpyne no-
creneHo 3amen.eHe nepoxemmHm rpynama OOH cue no Ti(00H) 4 . Horrom ce noxa3ano na 38- 

mom jenHor Jena icluipoRciummx rpyna y Ti(OH)4  vmm na ce nojaao Hapammcra 6oja, 

lox nomyHa 3amena CBHX imnpoxcHnimx rpyna ca OOH rpynama noHoHo 1138313138 

ry6wraK 6oje. 

33) Y Heimm c.nynajemma 6oja ce jaHnsa canto Ha Temneparypama xoje nom InHan mince 
Tombeiba. HaupHmep, KNCS xojH ce Tomi Ha 170 °  nocraje Ha 430° -mum, a not xnAelby ce 

HOHOBO o6e36oj1. 

34) Ynopejo c nojasom 6oje Hog 6e36ojimix jegmbeiba Bolo ce necro onasca H npomeita 
6oje not 3arpeicalby Bah o6ojeimx jeninbeiba. Y OHHM cnriajernma Rana mate npomexe y 6ojH 
croje y Be3H c nojaHom Homix nonHmopcpHBX mokocismaimja, oHe ce gemariajy Ha Talmo onpe-

eimm TemnepaTypama (Taxixe npena3a). Kao notmep mory la nocnysce (ma jenmbeiba: 

Jenmbeibe - 	  
Boja npit oGimimm ycsomama 

SbJ3 
 gplieH 

InCI 
scyr 

HgJ2  
upseH  

T1J wyr N6e0bC I, 

Tatum npena3a ( °C) 	  114 120 127 168 183 

Boja npH 3arpesalby 	  scyro3eneH upseH NKr 'minx XrCYT 

Kamana maTepHja 3a 'mama 3arpeamba nocreneHo melba cHoje o6ojeH,e npexo Irma 6oja 

jaHca. Hanotmep, SmJ3  H3meby 06mme TeMneparype H 700°  nom3yje °Be npena3e 6oja: scr 

— HapanlIaCT npseH — mix H 

35) HpomeHy 6oje Hexxx maTepxja c npomeHom TeMnepaType moscemo HocopHcrirrit 3a 
H3pany 6oja o c e T H B H x Ha TonnoTy. Hajnomamja on mix je HomunexcHtt co Ag 2 

 [HgJ4], Ho* ce Tanoxat npH pea :1110H pacrHopa AgNO3  H K2[Hgj4]. JacHo /ars 6oja Ag2 [Hgj,] 

Beh Ha oxo 40°  noximbe la ce melba y Hapamt-crouptieHy, npH gamy ce npena3 y o6nitx xojH je 
nocrojaH Ha inicoxHm TemnepaTypama nomyHo 3artpulasa Ha 51 ° . Hot comabeiby HCn0I 40 no-

Holm ce jouba jacHo scyra 6oja: 

36) Kaman ce npomeHa 6oje mosce necHTH H 6e3 ,imcouHjantje pacrHopelle marepHje Ha 

joHe. HanpHmep, npH pacrimparby oTsppeHo gpseHor HgT 3  y erpy no6Hja ce 6 e 37 

6 o j a H pacraop Kohl npema Hcminnamby (meTonom nomunaumba mime xibriama) canoim 
HgJ, y o6mucy HenHcocortalutic monexyna. Y3pox Hurne3axama 6oje y oHom cnynajy pepommo 
je cmaibmialbe jenHocrpaHocrit Aecbopmagmje ycnen crsapaiba commas= icomimexca THila 

[HgJ, (erap)x]. 3axscubyjyhn pacnopebrmaiby non,a cHna nonapHuryher joHa Ha Rehm 6poj 

mamma, necliopmanitja came on %MC mopa ocna6HTH ycnen nera 6oja mune3arta. Y npgmor 
onpasnasoCTM ose npeTcraHe rosopH H 6e36ojHocr joHa [He 4] 2-  

37) YTHHaj crpyKType cnoasier enexTponcicor omorana Radom Ha imnpommy cons jacHo 
ce smut npH ynopebimaiby xoHcrairm micomtjauxje no cxemit [E(OH 2) 6]••• 	[E(01-12)40H]•• 

+ H .  m Hexe TposaneirrHe enemeHTe; Al — 1 . 10-4 , Cr — 1 • 10-4
' 
 Fe — 6 • 10-3 : Kao tom 

ce H3 OBHX nonaTaxa mum, nonaommutofio nejerso joHa Cr" (0,64 	H Fe 3+ (0,67 A) 'mix 

Hmajy HenofipmeHe omonne Hcriaibmia ce jane Hero Rog joHa A1 3+ (0,57 A), 6e3 o63Hpa Ha iberos 

maibx panicyc. 

38) Hporunimbe npoH3Hona iciutponime HaTxana omoryhyje ,cta ce excneprimeirrarmo 

oripeim Kapaxrep nonapitianHje nojemmHx aroma y monexyny. Hanomep, peammje NF 3H 

NCI, ca Honom Texy no cxemama: 2NF 3  3E120 = N203  6HF H NC13 3H20 = NH3 + 

3HOCI. Oryna H3H.883H la je Y monexyny NF, 830T nonapaMsaii 1103HTHHHO, xanoren — 

Heranumo, a y monexyny NCI, 6am o6pHyTo. Ha c.ntimait Haulm N 2S4  Aaje not XH,VOXH3H NH3  

H miceommity mice:1mq cymnopa, a P2S4  o6pHyro 1-12S H miceonitimy micemmy 

ripema Tome, cymnop y (limy Ha 830T nonapH3oHaH je 1103HTHHHO, a y outocy Ha cbootop — 

Heramimo. HmajyhH y imny Taxohe na geomant icanoreHa not icsaponH3H yam najy xanore- 
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572 	 XIII lIpea 2pyfia fiepuodmor.cuctuexa. 

am:mammy RHManny El anCeOtWiaa jeninbaba cymnopa,./doryhe je pacaopearra CDC 011,4e 
nomenyre eaeMenTe y meaeha pea: P, S, Br, Cl,' N, F. Hp cjepanialaaiby mum °Bora pea, 
jennor c myriad Beranumo ce uOnapmne onaj, KOja ce y %nay maw memo (man HI § 4 nen. 4.). 

39) &Ono je snamajna prom crpyirrype woman enexrponacnic 0M0%*Ma inenn Ce as 
onor yuopeterba. Hanprimep, xnmoxcrin SC at (0,83 A, 	) Ina ;tato 6a8ae oca6a- 
Re, aox je Zn(OH) g  ardcbarepau. Hpomeas erpvcrype a omnei eneICTQHMar omotatut cra 8 Ha 18 enewrpona nanjamana m14 mom Tome, no 	ni6oja sajejunum.  C rove
crpaae, crpane, nanpmstep„ xnaporccnn A1 3+ (0,57 A, -8-enewrponant) 	je no ocotatitauta =Wow 
cmny In (0,74 A, 18-enexTpomant). lIpm He marine ammo palmitin PanuYai ono m a R j a- . 
m a B a H, e 6nna C npomenom crpparype moaner omoTama. , into hig(01•D2  mma auto 6asam 
maparcrep, a Tai (011)2  sualsyrepan, xmcene °cot:Cane turnpomcnna,Gati+ (0,62 A ; 18-enempomena) 
aaPantene cy jame nero icon Al(OH)2  

40) Jlejcrno terstehy y Bonn nepacrnopibnion cncogna aricacennat a iunaumja Mace ce 
UpeTCHIBRTH maim: 

EO H+ [EOM+ 	g [EOM+ H+ [E 011,]++ 
OE + OH-  -÷ [0E011]-  a (OEOH]- • 011- 74 (0E01—  + 11,0 

Ns OBIEC cxema Bunn ce na je mapamTep nponeca y osa pact cam* ipso 

• 

11p1311 on 11,1131 cacTojtt CC y cyMTHEIN HOCSMICHOM 1100 	Y 	Jr 01-2 yam. 
Nets monemyn mama npenasn y =woman jon 13:7,11 TOMO ce {cum Turs n pacrsipa. Ann oms-
Iwo nporcxparbe mopa 6wru manic° Tence ymonsuco je jame nonapmsonair jon 0" ' y omeatny (a. en. 350, .5). lipersa Tome, morn ce °mama= na he c nojamarbem nonapimayher 'neje= matoria 
'herons OHCHAM 6HTH Tome arc pacrsopnAtan y mucennauta. Aoncra cams mao urro cy Al 20., Cr202, Sn02  H cn. y latcennnama ce =op° He pacrsapajy. 

Pacnraparbe y anxtuntjasta marcpcnun, Amass ce Taxo ri ce OH-  nes* c jowls El* 
mint merry ce mucsonno nannaja H+. Ymonmco je jame nonaansannomo 'nejcnso )3 2+ n Bebe mon-
notwaumja OH-  yronsuco he omernentto ono pacnraparse mops= ria nue immure. Hapomuro 
HOBOJbl1H Y07101811 cTnapajy ce trim r o 11 Ha e lb y ca tuncrumjasta, mane ce o6nmno a. moments) 
nit 6mcmo npeneam y pacnropmarno cuube oxen* icao taro cy Sn02, SiO, H .  cn. 

41) Hpernenny mpeTcrany o snamajy concisene aedoopmannje xaTjona sa nocrojanocr 
mrcuromcmga neje ynopehense Cu+ m CO+. YaeTa calla sa ce6e, aunt momma npyror maTjona manic 
je Beha Hero up:tor (Beim na6oj,.Maibil pannyc). Ilpema Tome, *co ce He Bonn pamyna o yTn-
Itaiy commerce Aeclx)Plaamje Marjorie, mops= &mato nizaataani ma he Cu(OH)2 nanaajalts  solp 
mime Hero CuOH. Ca npyre crpame, =cute* neckopranatnocr H c mom Beam acayncial 
nonaromaunome altexT y monexyny oxen* mopajy 6mTm 3112THO seism y cmymajy Cu. Ca Tore 
13IAHUITH, name, HeZIOCT0j81111j11 stops 611TH mynpomnnpo m c u rt. A Tomo ycTsapis 
m jecre. 

. 42) Henocpeamm mom mamma mncenocui xmnpomcnna c now:halbert 101.11Panuude ma-xonor genTpannor aroma je cnaruberbe rberonor nonapnsanuotter nejeTna HI Maxis nen= no-
=Rya none ycnen nonehanarba Hancosor 6poja. Y carat,  jeamor =or enemata TO et Jaw 
MAK Ha npmmepy jegmbetba penmjyma: nom je HRe04  jam Ancocosam, H2Re01  je self craft* 
max it on yribene xmcennne. . • 

43) 17  paa6nancennst pacrnopmma conic n '<ATM* n anions cy. ruutpaTuctuce BCJIHICHIC 
6pojem mammy= none. niTo npema pcirmije 113.110)102HOM no= xa cna&berby aec)opmanaje mincer 
oa Nam. Hmunamnyanne pasiunce -nonapnsagmonor nejcrna ;oft, mpema TOMB, name nun AMA 
n m m e s a n a jy. Hanimusep, pas6nancenx pacrnop Lij H CsF nomasyjy leyTpastry peararmjy 
na naxmyc 6e3 o6snpa ma TO rum je 1101111PICMLIMOHO Aejc-rso Li+ jame Hero j-, a nonamattmono 
mejcnro Cs+ cza6mje Hero F-. 

C nonehatsest mongemrpagmje pac-nropa nue u catarbuname 6poja monemyna Bone mojm 
anapanany joie, mime ce nonehana H nectoPmanada CHHICOT OA IbHX. HanaaaaYanne oCo6emocrn 
joma nommby npirrom cite jame n are 6pmce Aa ce Heumbanajy: n013Q.1bH0 monnemrpncartm pacnropm 
LiJ nosatayjy nett jam) ;mammy ratceny petuataiya a pacrnapn CsF — ansanny. On apyrus 
=norms asrmaynnts merana rutceny pearantjy y Romannyoaanam peon:topic* nomasyiY Tanabe 
LiBr, LiCI x NaJ, mummy — RbF H KF. 

44). 110111TO je a a m oTepne lawmen= EOH ripm6nitmcmo monjennamo moryha 
6asna H amens nmconitjannja, TO mute =swam nomasane pearuge 

EO H2O •-•►  EO • 1120 --s• [EOH]+ + OH-
H20 + EO H2O • EO H+ [HOEO] - 

mopajy 65Tm (mace no Beportamohn morn s6mnarba. Aim meta ce MICH11112 Ha nonapnsanmjn 
monexyna Bone on crimple jona 	APYra—o.g crParre Es+. IIpesta Tome morno .6H co omercentrrn 
na he aiscimOreprroclu &rut mina Wan• ions 	m Es+ 6yny Uncut no arm nonapraurmonost 
neicraY. 
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5A 0 I 2 3 4 

NiAs 	NiAs 	 NiAs 

NaC1 	NaC1 	NaC1 	I 	NiAs 

NaC1 

Mn2±(0,91 A) 

Fe2+ (0,83 A) 

§ 3. 17onapu3aquja Ana 

Hajanonfirm y Tom norneny jolly 0 2-  (8-enewrpomm, 1,32' je joH Se+ (8-enexTpoff-
our, 1,27 A)." Ann SrO naje oHnporccun THniiniro 6aamix oco6Haa. 'Vow Tome joH Or nona-
pxme sone mHoro jaw Hero ST 2+. HanpoTHs, no pe3yRramma nonaproaturje npH6.infirc-

HO jenHax joHy 0 2-  norca3ao ce y naTom. cnynajy Tarco jam noHapinnylm joH Rao InTO je, Haups-t 
mep, Zn2+ (18-enewrpoHcm, 0,83 A). Ha Taj Saturn, &nen je HOK8380 Ma amcbopTepHocT 
xunpoxcHna jarsba camo (mina Raga joH E y manly 3HaTHo jaire nonaprnue Hero joH 0 2-  

Osa npmstrwa npOTrispe‘fflocr nano ce go o6jacHHTH, axo ce y3me y 663Hp nonowaj 

AHHOJUI y MOJleKy.TIy sone. Homo je off y ourrocy Ha 'rewrap monixyna sone csojxm n o 3 H T H 8 

H H M xpajeM nomepea &nose nepHcbepHjir, nornyHo je npupopso Aa npx jeTuraxom .nonapu- 
3anHoHom nejcrsy aHjoHa H xaTjoHa (Hanpmmep '0 2-  H Sri+) 
uenocyIIHa nonapH3auHja monexyna sone 6yne y IIpBOM cny-
majy mHoro Bela Hero y npyrom. ,I1,a 6u ce o6a °Ha eftexTa-
H3jeuHatifina, HeonxonHo je wows RaTjon RojH he 3HaTHO 

One nonapHcaTH Iwo naTH anjoH. A To 6aui Hmamo y cnynajy 
Hanpwoep ZnO. 

45) Ha cnnum 356 cxemaTcRH lioua3aR npena3 joncxe 
crpyxType y, HenonapHy onrosapa Hajo5rrunrjoj Taxopehm 

Hopmannor) npoMeHH icapawrepa xemucxe Ben npH nose-
harby y3ajamHe nec opMauHje necrtura xoje o6pa3yjy jenH-
rberbe. AM' on HHje jemuno moryh. Taxo seh npH nocma-
Tparby Teponowe nHcomjaunje xanoreHwna out cmo swgenn Ha 
nojanalbe nestopmantije jenHor joss on crpaHe npyror mowe 
AoHecTH no noTnynor, jenHocrpaHor npusnanetha enewrpoHa, 

y se3H c Trim, rid pacnanama jegmberba. Ca npyre crpaHe 
noTnyHo cy moryhm (a waTican ce TkoHcra H onawajy) 
jam.' Rana nyTarbe nojegionsc enewrpoHa ycnen jarco Hspa- Cn. 367. KpHcranHa cTpysTypa 
memo necDopmaullja Kao na nimsaanajy IlpH6JUDICHO y jenna- 	 NiAs 

Mom cTenerry H jenHom H npyrom je3rpy, aim cy Iva° cna6o 
se3aHe c mime. C nosehamem ne4)opmauHje osne ce, npema Tome, neunuta npena3 jownce sew y 
meTanx y. Kao npnMep mowe Ham nocnynorTH HH3 CuSO4 — CuO CuS — CuSe CuTe 

y xojHma CuSO 4  npeTciasza THIIMIHO joHcxo jentubeibe, CuTe — THnHuHH meTan a ocranu 

vnaxosx HH3a — o6pa3yjy npens3 H3meby o6a cTarba.. . 

46) Apyrm nen npumep npena3a joHme Be3e- y meTaTury najy Hese turpere maTepHje xoje 
HMajy xpricranny crpywrypy, XapaKTepncratury Hanprimep 3a jeTunbeiba Ni e As. Kao nrm ce 

113 en. 367 BMW, °Ha crpywrypa, C.TIHITHO raw NaC1, onmncyjc ce mopnwialinomits 6pojeM 
6, ann pacrojarba on nate necTrure no cycenHER =Tecnura npyror enemenTa' Hmy noTnyno jen-
Hasa (4 cy mum &mom HO upyre 2). Orsaparbe xpocTanne crpywrype Tuna NiAs y se3r4 je c 
npHmeTHlim cmarbrmarbem pacrojaiba y peiUeTMH y nopeberby ca 36Hpom otexTrism4x paTutyca 
joHa. HanpHmep, y cnytiajy FeS an Hmao d = 2,45 A yMecTo 0,83 + 1,74 = 2,57 A. 

HeonxonHH ycnos 38 o6pa3osame crpyxType NiAs je'jenHospemeHo nowycrso y 6HHap-
Hum jenroberbHma penannwo senumr H nano necpopouansor , aHjoHa H sarjoHa c Hegosp-
in e H H M cnonsHum enexTpoHcRam cnojeM. 3HanajHy ynory Hrpa H nonapH3aunoHo nej-
crso RaTjoHa (xoje ce nojanasa yRomwo ce panzyc cmarbyje), Rao IIrrO ce HHAH) Tranpumep, II3 

os,ge H3HeTOT npena3a cTpyxType: 

JOHH 
	 02- 
	

Si- 	Sei 	 Tex- 

AnanorHo Fe2+ HoHaTuajy ce Co21-  (0,82 A) H Ni2+ (0,78 A); mebyTHm, ogrosapajyha jenmberta 
6n0cRa %ma no paguycHma xaTjoHa ca nospuiewHm cnonanim omoTantima (Hasp p, Me+ — 

— 0,78 -A H Zn2+ — 0,83 A) spHcranmuy y pemenuf THII8 NaC1 Hnx ZnS. 

Hpena3 ou cipprry  pe NaC1 Ka cTPywrypH NiAs 6Hsa c Harnom npomeHom oco6HHa  KpH- 

crana. Mecro maTeplija nposwgHwE Hill npospanHHx, xoje npasTromo He nposone enexTpwary 
crpyjy, no6ajajy ce maTepme HenposHnHe, no cnon.Hjem Harneny 	meTanwoa, xoje ce on- 

nrwyjy -)enaTasHo no6pom enexTponposonnosonthy. Haponwro Hans y 	To.urro ce y Rpm-Ts- 

ny, HanpHmep, FeS nocrenem monce 3amemrrn jenaH neo aToMa rsomba HCTH18 6pojem aToma 

cymnopa 6 e 3 npomeHe cTpyKType RpHcrana H rberose nocrojaHocm. Maria npripona crpyx-
Typimx enemeHaTa pemence THna NiAs sacana itHje ranHo yTs0erta, max one pernepTe coToe 

no ce6H Aajy RapaxTepacronaH HpHmep npeaa3a joHcxe se3e y meTanHy (rim jenHospeowory 
som6HuagHjy o6a Tacna se3e). 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



• XIV. OCMA rP.YIIA iminfogitor CHCTE'MA • 

R OcHali 	Mi Tp n e:lin rO c ce  r pitcrebta aaTm_  

•icyje On npyripc, 110 Tome nrro He. ca-, 
Amu enemeHTe M a n 	nepHona. 
Oita He Car parn HH norsrpyne •eneme-. 

nO enextpoHcRoj cTpyRTypH H 060- 
6HHama aroma. Y cyurrinin 6itno 6n 
ripansinHo. cmaTpaTH je He Rao tensity 

rseHissija 3a riplICajeAmbaTiaibe nays.= 
enexrpoHa Hehe 6HTH HapaRrepHeTHInta 3a one aToMe. Ilpema Tome enemas= oche 
rpyne Tpe6a rsa HMajy canto meTanini Hapax-rep. 

Ornen noxa3yje na cy Fe, Cox Ni y genom Romnnexcy oco6HHa nocra 6nitacn 
jegaH J1PYromH lipHmeTHo ce paamayjy on ocuulax enemeHara rpyriel 36or Torsi ce noxa3yje isensxmornutm ;la ce Fe, Co H Ni HciniTyjy sajersHo Rao tinanoint rpyne r B o xc 4 a. Ca npyre crpaxe Beninat canizniocr oco6HHa enemenati 
Hilaa Ru—Rh—Pd x Os—Ir--Pt Aonyurra na ce 6nmica paamaTpsuba OHE csH cnoje y jenHy nonrpyny nnaTxHcRxx m eTan a. • 

§ 1.. Tpyna rsonclja. 	csa TPH lsnaHH,rpyne -rHoncba canto Fe rips- 
' nana 6pojy HajpactipocrpasbeHHjsix enemeHara: aera Hma ripH6nHanto 1,5% on 

nenoxynHor 6poja aloha y 3emnanioj Hopis. Koinivmia Ro6anTa y. onoj (0,001%) 
susxna (0,003%) seh je • titcpaabesio maaa.4"1  

. Hajsehx Aeo rno)Oa y ropz.am cnojeimma 3ehime Hana3H ce y ofunticy 
xuceoltunitux jerishema, on xojins cy inigyerpinnat HajBaHantje pyne oHora meTana 
— xemaTHT (Fe2O3), MarHeTHT (FC0 • Fe203YH .11 HMOH H.T [Fe=  03  2 Fe(OH)3]. OCHM Tora 3HaTHe sconmanse rHomba Hanan ce. 3r O6JUUCy MHHC- pana c Hnep x T a (FeCO3), a rano Hero x y jernuE.essama ca cyhusopom 
apceHom..3a xo6anT H Haman HajscapaRrepHcminnje je Hammen& y 3ajerningst ca nomeHyTa ;ma nocriessma`.tiemetiaTa (a 	 ca airrHmostom) y o6a.xxy Mx- Heparra nom ES, EAs2, EAsS x T.cn.). Kao ninuaep . mOrk na .nocnyHce n e H T- 

26 

Fe  

55,85 

2 
i4 
8 
2 

. 27 . 

Co 

58,94 

2 
15 
8 
2 

28 

Ni 

58,69 

16 
8 
2 

44 

Ru 

101,7 

15 
18 
2 

45 

Rh 

102,91 

16 
18 

2 
8 

46 

Pd 

106,7 

18 
18 
8 
2 

76 

Os 

190,2 

2 
 14 

31,82 

8 
2 

77 

Ir 

193,1 

2 
15• 

8 
2 

78 

Pt • 

195,23 

1 

32 
317 

18 

2 

jenitaxy ocranitm rpynama Bell Rao 
Op:say enemeHaTa y cpeninni Henn-
Rim riepHonit. 

liona3etat on tnabeinuse na ce 
y C110.11,11HM cnojesHma aToMa 
oHe rpyne Hana3e He Hinne on Mita 
enexTpoHa, cmemo otiesainant ,na TeH- 

HaTa itojit 6H ce mom. pa3nincosaint 

a —,,, •;”imm-hutivaam 
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Pe4ylama 
C• Fe-CO 

Creavame timbale 
Ca0 *SiO2  .CeS103 
Yao•e*e srAeseNtra 

Y &WOO rilOoke 

Fe 4-C - clarg 
CaroPefianse 
C•C01.2 CO 
C'e Oz 
BPYll ea34,9c 

6 — 11//baira 
• — Nero" 

400' 
$OO' 

600 

700' 

800• 

'■t 

o 1000 

f100' 

WO' 

PeiiIr1HJa 
.3 Feick, t CO 2re3 04.Cat 
Fe,04 .00.3re0•CO2 

Fee,Co. Fe * CO, 

Kan q100138/013 

Ca CO,. CaO t Co2  

ROO° 
.M81100 

Ca. 368. Cxema apogees BHCOKe nehn 

1. Tpyfia zsootcba 	 575 

naagHT (FeS • NiS) H xo6anTHH (CoAsS). Haj6oraTHja pyma 
32411ITa rsostba Hana3e ce y HH3Y 6aceHa CCCP (Ypan, KpHBH Por, Kepq, 

Hypo( H Ap.)• 
OA enemeHaTa rpyne Fe oco6nro H3y3eTax npaidnqall 3Haqaj Him canto 

rsombe, Kao ()mom gene caspemeHe TexHme. 3a Ica, pawrepHcrHxy one Hapoqirre 
Inorg rsomba gosommo je yxa3aTx Aa ibecosa romumba cseTcxa npox3BoAlba 
H3HOCH mune oA 100 MJIH. 

MHore mama noTpe6a je 3a Hmulom, a join mama 3a xo6aJITOM. 06a nocneA- 
enemorra ynorpe6masajy ce yrnasHom y o6nHxy pa3Hilx nerypa ca Apyrxm 

meTanxma, 	 ca rsonc1)em. 5  
Ao61ljame rsoncba H3 theromx pyja spurn ce y cneuxjanamm BepTHICa.111114M 

nehHma, BHCOICHM 25 x mum meTapa, ca tienwmum cnon.Hxm omaravem 
*Hub= 06norom OA HaTpocran- 
mix maw. 0He nehm ce Ha3mHajy 
8UCOKU.41 nehma. Ibixosa npogyx-
Mja Aocnizae 2 xins. iu kte-rana 

3a 24 qaca. 
IIo csom xapaxrepy pan 
nein (c.a. 368) je xoHTHHy-

max. JegHom ysegeHa y memo-
aTagHjy („3anameHa") neh paAn 
6e3 npecrama TOKOM HeHarnmo 
romma. 3a ogpmasaibe npogeca 
xojil ce yrnasHom csogH Ha pe-
gpanijy oxcHAa rBoxcba goAaje ee 
oAo3ro Kp03 oTsop marepHjan, Ti. 

Hs1H3MeH1414H0 rsomeHa pyga, KOKC 

H T3B. TOBILITeJb — cnegHjanim go-
gagH (Hajqewhe CaCO3) Heonxogini 
3a crsapaibe nano Torusignix =ha-

Ka. 0A03A0 Kp03 npcTeH yxwBasa 
ce nem spew y neh sa3gyx, riper-
xogHo 3arpejaH Ha 600-800° . Ha 
pawn atropesama xoxca Temnepa-
Typa y goisem nervy nehH ogpwasa 
ce npH63tnicHo Ha 1800° . f‘Hgyfn 
Harope TemnepaTypa ce nocreneHo 
mimosa x icon oTsopa jegHaxa je 
ow) 400° . Hcrolusem meran H Te-
qHa nubaxa xojH ce cignmajy Ha 
Any nehn nepxoAxcHo ce mcnyinTajy 
x003 cneuxjanne ()mope. Ilocryrnm xog npogeca sHcoxe netx 'ow ce H3 
cn. 368. 

3a ataxy XIIJbElAy ToHa HCTOIISbellOT meTana um' npogecy y BHCOKOJ 'whit 

noTpe6Ho je OKO 2 /CHM. uz rso3geHe pyre, 1 XILTb. KOKC.a, 400 iii xpeqmaxa 

3 XHJb. 2/4 sa3gyxa. Hopeg 1 xn.Ts. iu Merana go6Hja ce oHo 500 uz nmaHe x 4 =h. 
to raca 113 En4coxe nehH. 6-11  

MeTan go6Hjex H3 sHcoxe nehn je ycrsapH nerypa rsomba ca yribeHincom, 
xoja cagpsni H ;Tyre npumece; npe csera Si, P, M.n H S. Hpmcycrso ornix ene- 
men= *no yTHqe Ha mexaHHqxe oco6HHe meTana. Oco6oro je senHxa ynora yrme- 
mixa. Alto je mamma osor 1 27% si smile go6Hja Ammo zsomctie" ("Me je 

YCTElapH H xpajibm 11p0143,F4 npogeca y BHCOKHM nehHma). Harem:tan 1,7 go 
0,2% C ogrosapa pa3Hrttmi sperama ttenuxa, a. meran. c jolt' MalbOM KOMAILITHOM 
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576 	 XIV Oc.Na zfryiia &luau& mac* 

ymemma 30Be ce 1408H0 max*. Ammo ruouct7e je Tapp a= xpTo H no npa- 
any He mome ce xosam x Balboni. Yruaunom ce ynoTpe6JbaBa 3a K3.1111B8Ibe 
pawl:km TOMMIE MaIIIMICKHX AeJ10Bit (110CTOTha, aamajimx Toll:Komi or.). lien= 
je upno TB, anu y Imo upeme =acumen. 3aTO ce ynorpe6mmaa 38 WM!, 
CBHX KOH ja nojennunx ;xetalba 0J )(Oa' ce Tpaucm isaPoguiTa =HP' 
HOOT. Komi° rsombe ce nu° mexamonat o6pabyje paanuxyle- o.14 Hemuca cso-
jom mexohom. On mera ce npase rHOHdja 3a xpo koacrpreiuiy, sTma, =-  cepa mu." 

,f(a 6H ce y cHposom ramby no6maemom 113 BH He nix C1013KIIIi mammon yrmeHHxa Aouaje My ce oxcHn rHowtja H 113JIIDICe ce coxoj TemuepaTYPH y CTpy-jH Havykca. Hpir TOMB Hal'OpH yrusemum (a Taxo H Beiuma ocrann, upmmeca) 
nocue gem ce uo6xja Ream Ham 1(0BHO mom*. Yaouelut y oftqau qeMum TIPH-
mece Apyrkuc enemmaTa, goatjahto pone upcTe cnegHjangif X iI e n H K a, Kojki Tpe6a um 38,80B0The Hajpaawarntje 3arreBe  Mauii~Ficraa . 

3-81 
Y xesuicax tmcrom crathy mom*, Hofikurr H Hui= mor ►  cc ;OMR HAH pegymajom CBOjHX OKCHAa BOAOHFIKOM, HJIH euexTponuaom pacToopa COMM' CBR, Tot enemeura cy cjajklx 6eim MCIVAH ca CHBILM (Fe, Co) HRH cpe6puacTuaL(Ni) Ar6uecaom. 11111X0Be clump= moucraure amen 'cy y Ta6Juuut: 

Oco6 like Fe Co Ni 

Como:tort= =mut 	  
remnepaTypa rozubetha ( °C) . 	, 	  
TemnepaTypa labrauto (AC) 	  
Enorrponp000mbnoocr (Hg — 1) 	  
Ilp000gsb0000r imam (Hg = 1) 	 

7,9 
1539 
2740 

10 
10 

8,9 
1495 
2900 

10 
8 

8,9 
1455 
2730 

14 
7 

THomhe H mu= slam) ce Kyjy Ii Barba' jy. Ktkairr je mark° THpbH H HuknasHjH. 
3a paaming ojt cxopo ankx ocrarmx meTaira Fe, Co H Ni 6kniajy npknatrieHH  Olt marHera. 22-28  

cHojHm xemkkomm oco6HHama rHombe, xo6anT H iImca.ii cy me-ram cpen- me al<THBHOCTH. Y oTcycmy Bnare non 06MIHKM YCJI0BHMa OHM npHmeTHo He pearyjy tialf RH ca THIIMIHHM HemeTanknia Rao RITO Cy 0, S, Cl kr Br. Aral HIM( 
npn 3arpeHamy °RH meby co6oM neicrHyiY AOBOZHO 
eHeprHItHo i  HapoinkTo Igo ce men= Hana3e y 
HCHTH,eHOM CTamy. 

rci (t) 2 '4- 
2 43 	 PacnopebeHmy Hanommom limy H3we4y rHo- 
..) 1.. tk 	

mcba 11 OH0B3 Co kr Ni croje &lime mom nocnen- 04 
`44.: or 	 meets. Ho Tome o6a merana pacrHapajy ce y pa36name- 

mm karcenHHama mHoro cnopHje Hero rHoHcbe. 3aHHc-
40 Hocr 6p3HHe nejarria Fe Ha cymnopHy miceaHRY y 

3aBHCHOCTII oil meHe KoHneHTpanHje naTa je Ha 
CJI. 369. HocrojaHocr npema RoHnekrrpoBaHoj HNO 3 

 6p3o ce ymamyje y HH3y. Fe—Co--Ni. Jaxe alma-
HHje He nejcrHyjy Ha oua Tpkr enemeHTa. 

Hpema Hasnyxy H BOJAH, KO6a7TT, HHICa.TI H xemackak T-IRCTO Isom* (y BIM aohulawmax meTana) cy nocrojaHH. HanpoTHH, o6'HHHo rHoHcbe, xoje canpHat 
pa3He npmmece, nog je) HoHpememm nejcrHom mare, yrmeHe icHcenkfire H Ha3- 
rwunror kakceokima no,aneHre Kopo3ujti, Tj. pa3je3 amy no noHprukfmr. Cnoj p b e xoja ce npH TOM crHapa Ha rHomenkim ripe,nmeTHma cacrojH ce yrnaHHom H3 Yampa-THcakkkHc oxcana rsokic4a RojH .npH6nummo cirkoBaPaiY cacrasy Fe 203  . H20. 

CA. 369. ,Itejaroo cymnopoe 
Hocenooe us room* 
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1. Tpyria recnoc6a 	 577  

IlOnrro je raj cnoj xpT H nopoaaH, OH He mom As gym meran on Ammer pbana. 
Taxo ce ycneg mopoaHje rBoanerum npenmera ry6H, y nenom cBeTy csame rogmHe 
KOMILIIIIIa Fe (oxo .25 MJIH. 141) xoja of roBapa HpH6JIMICHO LI e T B p T H H H 
lberoBe npoHaBogibe as TO HCTO speme. 

OcHorma peamumja npoiieca xopoagje mem= npH HAIROBOM nompy c BOAOM 
IiJIH BAILIGIHM IML3AyKOM CaCTOjH cc y HCTECKHBa TI2 y B 0 JA ()HRH a, 
nrro je HapanceHo, y carzajy rBonc4a, cxemom: 

Fe + 211• = Fe-  + 2H. 

OCHM oR 111)40,11e camora merana H on mowleHrpannje Bonorummx j0}111 6p3HHa 
nponeca aaBacH on 6pxer H.Tut cnopHjer nomepama paBoyrome oBe ocHoBHe 
peaicwije Hamm) Ha pagyH cexygnapinix peamunja, y Beam c o6pa3onamem HOBHX 
Hp0H3BOAa. rnaBHy ynory npm oBome Hrpa 06H 0 KHCCOHHK (H3 B&W* 
pacrsopeH y BOAH. Hanpmmep, Fe-  ce Ha ime omcmrunne no Fe - , a aTOMCICH BO-
mimic — no H2O. Kpajlbw npoHaBon Oarsa rBwm4a mome na ce npeTcraBH  cne- 
gehioM jenHanHHom: 

4Fe + 2H20 + 302  = 2(Fe203  • H20). 

,11g 6H ce ymaHmo ry6kram ycneg mopoamje rBoaneini npenmeTH Haanyjy ce 
on Bone H Baagyxa nompHsamem cnojeM macHe 6oje HJni Hemor non 06WHIHM ycno-
mama nocroor meTana. Kao lamas Hajnemhe ce ynoTpe6maBa mum („rionim-
moBaHo rBo e") Hini manaj („manaHcaHo rBombe"). xlecro ce npmmemyje H 11M-
KHOBalbe — nompHsame rBoanemx npenmera TakIKIIM cnojem HHILTIa. AJIH CBH 
OBH o6nruni aaurrirre nomaaanm cy ce no6pH canto game nom noBpuunra 
'for cnoja HHje 6xna Haute nosperyeHa. Ilpema Tome mimosa npmmeHa HHje BonHna 
yrnasHom novnyHom cnpenaBamy nponeca pbana, Beh CaMO meroBom aanpmca-
Bow Ha npme HJIH xpahe Bpeme." --44  

Y csojup nocrojamun je Hu 	Fe, Co H Ni cxopo cy HouLynHBo aeo- 
n= Oposawillim4. 3a rBox(4e cy o6e oBe BaneHTHocni npH6nHualo y Hcrom cre-
neHy mapax•repHcrHnue, nom aa mormurr, a Haponuro 3a Inman 3Hanaj TpoBaneT-
Hocrx noTHcHyr je y &whit nnaH. Jegmberba OBHx enemeHaTa Apyrxx creneiia 
BanemrHocrm mule Han mam.e HenocrojaHa cy H HeMajy npaicrwnior 3Hanaja. 45-47  

KHCe011/01Ha jenamen.a ABOBaReHTHHX enemeHaTa rBomcheBe rpyne 
o6pa3yjy peg oiccuda onurre Epopmyne E0. Ty Aana3e oxcH,nm — upH FeO, cHBo-
aeneH CoO H aenex NiO — npammtimo Hepacrsomm y Bonk' H apHanifjama, aim 
ammo pacrsopHE y xmceanufama. IIpH aarpeBarBy oHn ce Bogommom mory peny-
xoBaTH gO /derma, npH nemy .ce namoha pe,mymnHje yHemommo nosehaBa y Hmly 
Fe--Co--Ni. 43  

Ow:anima • E0 ogroBapajyhm xuapoiccuou Fe, Co H Ni onurre cboprayne 
E(OH)2  mory ;la cc no6Hjy CaMO TIOCPeAHHM nyTem. Ilpalcrwmo mut cy CBH Hepa-
ersopmx 3,  BOX H jaKHM anmanHjama, arnl paCTB0pHalIBH y ICHCeHHHaMa. C me:Knew 
crpaHe OBH XMIMORCHAH Cy omamawrepHcaBH 6 a 3 H H M oco60Hama. 

Kao oIIIIITa Meroga aa nO6HBalbe ?CMTVOICCHII3 E(OH)2 MeIWCO6H0 
AcicrBo pacrsopa onroBapajyhmx coma Fe x iierosnx aHanorHja Ca pacrsopruda 
jam= anmanHja. Bonymmo3HH =nom mojH ce Tana crsapajy 6eo Fe(OH)2, 
pymortnicronpBeH Co(OH) 2  H ja6rmo3eneH Ni(OH)2  — Bpno ce MHOFO paanamyjy 
jenaH on npyror cBojirm noHaniamem npema BaanymHom muceoHamy. AOK Ni(OH)2 

 C H,HM He pearyje, a Co(OH) 2  ce penaTHBHo cnopo oxcHnatue (no TamHompxor 
Co(OH)3), cpepoxHgpomcmn eneprfswo ancop6yje KFICeOHMK, npenaaehH 6p3o 
nog HoeTOBHM gejcmom y ?vim gpseu cp e p ox x np o K CNA IFe(OH).11- 
Kao HH•repmenHjapHH npoHnBon omcmnanHje nocrajy nprrom 3r npiLaBoaeneHom 
wiry (on 6nenor cxopo gpsor) paanworro o6ojemi IcHnpommigH, icojm jenHo- 

Ostmrs semi& 
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578 	 XIV. OcMa drylia fiepuobuoz magma 

BpemeHo cawicaBajy x ,ruatosaaewmo H TpoBailor= mombe, CTora qua Fe 
(OH)2  mome ce no6HTH canto npx nornyHom oTcycmy Hriceowaxa (pagyHajylim 
oHaj KO* ce PPM pacTropeH y pacTBopHMa petuarma). 49, 60  

Caw jakuix HHcenuaa ca nuosaneHriniM Harjoarama El+ cxopo cue ce =Ho 
pacmapajy y Hong, npH meaty JiblIXOBH pacrHopx yawn XHAp0.11113e noHa3yjy cna6o 
HHceny pealauljy. Y Tomo pacrHopnAme caw nona3e mHore COKH pentrasHo 
cna6Bx Hmentma, liapolurro ca aHjomuda CO3" 11' KV% 

X.Hnparkicam joHa E" o6ojem cy pamnim 6ojama: 6neno3enemm (Fe% 
prEHT4acroupseHom omopeHo3eneHom (Nit'). Hcre 6oje cy Hamm-
pHcralute H 33 ISHX0Be Hp=Tallow:ware. HIKIpOTHB y 6e3BOHHOM cramy TKO-

ruffle cam cy npywnlje o6o-jeHe, npH =why ce 6oja Hek ammo yueic ca coital:tenon 
6ojom joHa Fe 2+ (6e36ojHa), Co 2+ (gpreemacra) H N12+ (icyra) H 3KPC&I TaKol)e 

on npHpone aHjoHa. 51  
On nomeHymx c6nx npaHrwinio je Hai13.10PH)H HpHcranoxnnpaT cberlocYn -

cpar, cacraea FeSO4  71-120 — T3B. 3eneHa r anHn a. Rerun! BOTHER 

6neno3eneHH HpHcranH npH crajamy Ha Ha3nyxy genahurtmo 143Herpe, npH meaty 
ce gHonanewmo rHoHcbe nocreneHo maim= y 1poHaneHTHo. Osaxso noHainame 
npema B3311:Y/ITHOM KHCeOHHKY HapaHrepHcrwmo je H 33 BelmHy pyrHX COP 

cpepo-oHatna, noic ce cam nHoHaneurHor Ho6turra H mum He meibaty oo/A  ym- 
uajeM mceonma. 

BaHamja jaumeiba nHoHaneHmor momba cy Harmiymotta co HohumexcHe 
(tepogHjaHoHonoHHqHe HHcenHHe H 4 [Fe(CN)6]. Y BOAR 
IlaK0 paCTBOpMHB )1C3TH K4 [Fe(CN)6] (clY opoHH j a H H A  HanHjyma HMI 

"Agra Roma co") yncrrpe6JbaHa ce 3a no6rwame hutHepanHHH 6oja, y aHanaTH-
twoj xeMHjH urn. 52- 6 4 

Y may Fe—Co—Ni T p o Han eHrHo =me mows= nocraje cue 
mime H same HapaHrepHcrwmo. Y arytiajy rHow4a jeiumeHa Fe 2+ H Fe3+ npn-
finnwno cy y Hcrom creneHy MHoro6pojHa Ham. meby npocrHm Tam H mety Mom-
=exclaim jeraubeamma. IIITo ce Twie Co 3+, no3Har Hpno BeJIHICH 6poj 113B3H-

pemio nocrojaHmx Homnnexca, anx canto Maim 6poj npocrnx COP xoje ce y3 TO 

join onnincyjy cHojom HenocrojaHmuty. Haj3an Hon Nis+ '103H= cy canto noje-
Mom KOMIL1leKCH11 • jegmena, AOK P6HBEKbe rbercam o6Htunix C0J1H yomure 
He ycneHa. 

I<Hceomma jegiuseua E 3÷ o6pa3yjy 11H3 mama. OA 11311X stepHoHain 
(Fe203) moHce ce no6HTH aHminposamem zampoiceg,aa Rao mpHoupueH npax. Hem 
oPoPogoe Kpere Fe203  ynorpe6isaHajy ce Hao minwpauHe 6oje (non Teximinowi 
Ha3HBOM ,,rB03;1eHH MHHHiYM ”oicep H171.)• 6 5  

TaMHOMpK K063JITH OKCHA (CO200 H CHBOIAPH HHKCJIHOKCHJA (N1203) mory 
ce n06HTH 113>KIEMBHM sarpeHmem oz rouapajytua Turman, E(NO2)2 . Ca mice-
=Hama o6a maw ce noHainajy Rao spno jaHa olcolUtaHlloHa cpejcma. Taw) 
mut oHcHniuny coHy HHcenaHy no c.no6onHor xnopa." 

36or HepaCTBOpJbHBOCTH OKCHAII E203 y BOP OATOBapaiyali xuapolccuau 
E(OH)3  gory ce no6HTH canto nocpentuam nyrem. 11pH Ni(OH) 3  nocraje aHo ce 
Ha Ni(OH)2  y anHanadj cpenHHH nejcmyje jam,' OKCHPIPIOHHM cpencruHma_ 
law urro cy cno6onaH mop H 6poM. Y cnytiajy Ho6anra oxcHnamtja xlinpoH-
cHna iv) mpHor Co(OH)3  mine nonaHo Behr no neje-mom HamyruHor HHceoHinat. 
Aim Ha o6a xupoHcHna nejcruyjemo mcennHama, whew) no6HTH onrouapajytie 
coax, jep ce ;lemma penyHunja Co H Ni no nsorianewmor cram, ca H3gBajamem 
cno6onHor HHceoHma (y (=yaw marepHja Hoje ce HMO OKCHP111y). 

3a pa3nHxy oA onrouapaiyium je em Co+ H Ni 3+ ninpamcatui °Haut 
momba 11m-to ce cpehe y npHpong y maw pasHnx Mmniepana; BehHHa ormx upHfum-
myje ce no cacrasy cpopmyne FeO(OH) (nproutje, Fe 203  • H20) H canpam, 
npema Tome, mame Bone Ho urro onrouapa HopmanHom xHnpoHCHR/ [Fe(OH)3, 
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§ I. Tpytia mamba 	 579 

Tj. Fe203  • 3H20]. llocuenmH ce crHapa oxcanagnjom Fe(OH)2  Havyiumm Knee-
°Ha(Om H MO)Ke ce no6HTH y o6nHxy amopcimor gpseHompxOr Tanora nejcrnom 
anKamja Ha pacrnopHe corn, TponaneirrHor ri3w4a. 87  

Y BOAH je cbepinampox= npaicm'mo ilepacrHopmas, BJIIH JIM) rpam 
HonOH,TgHe pacmope. Pa36naweHe HHcenime 6pso pacrHapajy .cHewe cranowem 
Fe(OH)3  npH xlemy ce xao pe3prrar peaxinije xio6Hjajy onronapajyhe cam Tpolia-
neirrHor ramOa. cDepinatupoxcHri npema Tome Hma 6a3m4 Hapax-rep. Ynopeno 
CTHM, OH noxa3yje H Hpno cna6e 3Haxe xHcemx oco6HHa, jep ce npluaeTHo pacrHa-
pa y Hpemm KoHnempoHainim pacrriopHma jaxmc anicamja, am He H alto-
HHjaKa. 68 -7 1  

C0.414 cliepHoxcHna naxo ce mory g0614TH oxcHnitglijom onroriapajyhinc (be-
pocom. BehHHa OBIIX come naxo ce pacrnapa y BO H. Homo cy 6a3He oco6HHe 
Fe(OH)3  H3paweHe Heoma ena6o, To ce COJIH TpoHaneHTHor rEcomba spa° jaw) 
xikupom3yjy y pacrHopHma. Ba3He cones, Koje ce npwrom H3nriajabr y xonoHnHom 
cramy, najy pacrHopHma 4)epHjemmema Hapax-repHcripnly wyTompxy 6ojy. 
OBa npema Tome, He onroHapa concrBeHoj 6ojH joHa Fe"', KojH je (Hcro maim 
xao H 6e3BOUHH jOH Fes+) cam no ce6H 6e36ojaH. ,gocaBaH,eM BHIUKa Kncemine 
xlinponma ce cmamyje 6oja pacTsopa nocraje 3HaTHo 6n0a. 72  

HajnehH nparawnni 3Hatlaj on OBHX COJIH HMa 4) epHxnopH A,  xojH 
o6H1tHo ,n0J1a314 y TproimHy Kao ›KyT xpHcTauoxinipaT cacTaria FeC13  • 6H20. 
TexHwixH ce no6Hja nejcmom c iio6omor x.uopa Ha paoTHope Fe y HC1. cDepH-
xnopHn ce yrnamom npHistemyje 3a no6Hriame opraHanix 6oja. Minx° pacrHop 
FeC13  mamma 6p3y Koarynamjy 6enalmeHHHa TO ce off no HeKH nyT ynoTpe6maHa 
y memmum 3a 3aycTaBmame xptu4 Ron HOCeKOTHHa. 

Ca onronapajyhum comma amamilx merana H amoliHjyma CORR TposaneH-
THor rHowba =Ho rpane nHojHa jerimbema, on Kojlix xao ripilmep mory Aa nocny-
xce  cTH n c e online Itopmyne M[Fe(SO4)2] • 12140. Hapo-
turro je KapaKTepHcTnimo crHapame Komrinexca ca comma mHorHx cna6Kx lame- • 
Junia. HaripHmep, ca HCN ce no6m3a RomrtnexcHa cl) epHHHjaHoHon O-

H H m H a Klicenomia — H3 [Fe(CN) 6], on 111014X je coral HajBaKCHHiH y BOJH MED 

paCTB0pJEMBH cp e p H I. H j a H H n xamjyma — K 3 [Fe(CN) 6] („HpHeHa. KpBHa 

co"). Taxobe naxo nocrajy y Bonn pacTriopMHBa KomnnexcHa jemmema Tposa-
AeHTHor rHowba c mHorHm opraHomm maTepHjama. Ha TOMB je 3acHoHalla npHmeHa 
Hexinc on IbHX (HanpHmep, mmylicKe micemme) 3a oTcrpandisame pbe ca Texcrnn-
Hor maTepHjana. 

Y 6e3Homom cramy CORK Fes+ gory ce jerunniTH ca amointjaHom, amH oHe 
KomnnexcHe amomjaxaTe Bona noTnyHo mnpom3yje. HanpoTHH, amomijaxam 
TpoHaneHTHora Ko6anTa onnHxyjy ce H3naHpennom nocTojaHomhy H NKyTH KOM- - 
rulexclix HaTjoH [Co(NH 3) 6] 3+ rpanx neno xpHcranHcaHe caw ca xurrasHm 111130M 

aHjoHa, c RojtiNia HHatie Co He rpa,u,H npocre corm. 3ameHom amoHHjaxa ,upyrwa 
HeyTpanimm monexymma HJIH xlicenHHcxHm ocramma mowe ce no6nrx MHOUITBO 

Hajpa3HospcHHjHx, KomnnexcHlix jema;ema TpoHaneHmora Ko6anTa, on Rojux je 
BehHHa noTnyHo nocrojaHa-xaxo y TrapcTom cramy raxo H y pacrHopy. Kao npu-
Mep jegmbema y Rome je amoHHjax [Co(NH 3) 6] a+ noTnyHo 3amemex HHcemilciatm 
ocTaTKOm mowe nocnywHTH Komplex= aHjoH [Co( N.02)0 3-  Ho* ca jemoHa-
lleATH11111' xaTjomma (H3y3eH Li+ H Na+) )1* y Flom TeulKo pacTsopmme KPH-
culume Tanore cacraHa M3 [Co(NO2) 6]. CTHapame ogrompajyhe )KyTe xamjy-
mose cairn Hcxopinnhyje ce y amumiTHtwoj xemnjH 3a noxammame xo6anTa. 73-ss 

On jemmema gpyrnx HaneHTHocra Kon nporlanamx enemeHaTa Hajmi-
Tepecalynnija cy jegmbema tuectrimanattiatoza 26owba. IIpH Tonmemy Fe 303  c KNO3 

 H KOH no peaxmjH 

Fe203  3KNO3  4KOH = 2K2FeO4  3KNO2  2H20 
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580 	 XIV. OcMa rpyaa tiepuoduor mamma 

nocraje xanHjymosa co zeomc&Ate larcenme (H2Fe00. •TamHoRpHeH pacrHop one 
corn; noc-reneHo cc pacnsna HcnyurrajAH latceounx. Axo ce Ha pacmop nejcmyje 
ca BaC12, H3 Baja ce Rao my6HgacronpHeH Tanor Tema) pacrHopmum 6 a H-
j Map e p a . T, Rome nocne cyinesa Ha 100°  orwoHapa cloopmyna Bare04  • H20. 
Wort, je Team H3,1113041TH y cno6onHom crow .  now pacrnopname cp e p a T e 
331HILIHH/C MeTaT31. 	 • 

CH060)1113 rHomr)eHa wicenHHa H ma; onrompajytin tancanpun — Tplfr-

°RCM rHona (Fe03) — HHcy no6HBeHH. 11pH 3axmcemakuby pacrHopa fliepaTa 
nomnbe H3nHajalbe xliceoHinca, npH xremy ce rHomt)e pe,nyxyje y TpoHaneHTHo. 
CBH • ("Rpm! Cy 6e3 H3y3e1101 jaxa OKCHAIUTHOH3 CpC,1XCTBa. H3HIHUdep, MOHR* 
ce Heli..Haxnanso mown= no cno6onHor a3oTa." 

H3 CBOIH oitora MUIR= Aa cxopo caa no o6111nnim ycnomma nocrojaHa 
jerpubeiba Co H Ni jecy ;wpm= nHoHaneurnmx enenteHaTa. HarimTHH, sa rBo3lc-
je ABOBELTIeHTHO H Tp0BaHeffTHO cralbe .npeknizamo y HCTOj mepH HapawrepH-

Crromo. 36or Tina je one ncrrpe6H0 yHpaTxo HOHRTEITH ycnose no xojirma jeAHo 
upena3H y gpyro. Homo ce oRcHgarnija H pe,nyxratja onrompajyklix je.mnbersa y 
tiBpCTOM CTSET MOH4e Hpuncrwcamo no nonpunnnr, Ti. Bpno cnopo, TO held0 npeT-
nocraHHTH Aa ce, °Ha Hana3e y pacrHopfsta. 

OxcHganHja jentubema gmaaneHTHor rHomba mina& ce it& no nejcrnom 
xxceolnixa 113 Ha3nyxa. &mum 3Hatmj 33 6p3inly nponeca lima peapsrftja cpelnure: 
yxoninco je Helm .xoHnorrpanuja B0,110HHIHIBX lona yTonincl. cnopnje Hge OHC:H-

Tuumja. 36or Tors ce, HanpHmep,• pacrnop eSO4  jaxo oaxxcemeH cymnopom 
xlicenHHom, mom onpmarrn.6e3 npomene gyro wale, nox ce Fe(OH)2 H2ap3ojeH 
Kao Tailor, y anicanHoj cpentnni Torino 6p3o oxcHnxne na ce y npacycrHy B33- 

By= yonurre He mome no6HTH y %mem& cramy. ripema Tome, jeginboba p;sosa-
newrHor rBoncba cy penyxnkoma cpencima axTHHHHja y anxamroj cpe- 
AHEM 'Hero y Kocenoj. ATM H y OBOj 110CJICJTEbOi ours ce mory HMO OKCHAHCaTH go 
ogrompajylinx jeranbema Fe"' nejcritom jaw= oxcanar*oHux cpencrana xao 
zuTo cy H NO3, C12, KMnO4  H gp. Pe:m.0a xoja Hne no cxeaw 

5Fe• • + Mn04' 81-1• = 5.Fe• • • + Mn-  4H20 

Hcxoplunhyje ce y xemmacoj aHanH3H 3a xHawrirraTasHo oupe4Haalbe joHa Fe". 
Cynpomo jegmbeamma )1HoHaneHTHor rHoncr)a, jegynbaba Fe•• noTnyHo 

cy nocrojana npema nejc-rHy xmceomniza 113 Hasnyxa. HanpoTHH, y OB;HOCy Ha ma-

Tepnje xoje ce najy naxo oxcHnHcant, 0113 itymanunnnuy xao .okcHna 
o H a cpencrsa, npwrom yromuxo axTHBHaja yxonaxo je Beha RoHnewrptumja 
nonoinitnixx joHa• y pacTsopy. .3axsamyjyhH Tome, jaxa penpaniona .cpencrita 
Rao 111'O cy H2S, S02, HJ HT):(. penyxyjk •tepHconx y xEcenoj cpenaHH HIM 

go onroHapajyhnx epepoconn. Tax° ,ce Ha pear nijr; no cxesu; 2Fe"' 2J' ,= 
2Fe" J3 3acinrsa jenHa on meTona 33 HIMUITHT3THEIHO onpebHHaibe jOHli 

Fe •• • . 

AOHyge 

1) 3naruo mune HO y cnojeBxMa sesube upscrynamnum Hama HMH Fe, Nix Aennhumno 
Co y Ay6unama seine, Ha mro rcasyjy pesprram icermicxe ansunne mereopwra. Homro cy OHO 

OCTHUH He6CCHHX rend CHHMEHME 3eMJbH HAIKOH CHCISH moue ,33TH HeHe ynyre y ninny manna 
ynyrpaulmnx cnojesa semname noun. 

Can mereopen mory arrx rpy6o noAement y Ane mnace: aumicanut H moment. lipo-
CCIUM CHOW CHMUCHTHIDE cram mereopara Aar je wine (y aroma:Km npottarrnma): 

0 58,1 Fe .5,15 Ca 	1,12 Ni 0,14 K 0,11 
Si 16,6 Al 1,46 Na 0,76 Mn 0,12 Ti 0,04 
Mg 14,7 H 1,39 Cr 0,15 P 0,12 Co 0,01 

rummage mereopieu macre ce npocemso us 90% Fe, 8,5% Ni n 0,5%Co ca penman° mama 
upaneca Apyrin enemenara. Camas cannlarrma mereopura mrosapa, msrneAa, Dune cumin- 
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Cn. 370. Ao6njobe raomta y crapom 
Emmy (1500 r. npe same epe). 

/10r:0111#4.t411141,122 
i:; 10, 11 0   wow , 

Cm. 371. .IIo6Hjaibe rsomba y 
XVI sexy. 

§ I. 1pyria zeoloeba 

  

581 

ILIELOM cnojeaHma qBpCTIM He6CCIGIX Tens, a cacraa mamma — BACCOBHM jesrpxma. IIpema 
Tome, Tpe6ano 6H na ce x 3e/4.11,HHO je3rpo cacruju yrnaasom H3 nerype rsoad)a c HHMJIOM. 

2) Hann je ompHaex 1751 ron. Ko6arr je npsH Hunsojeff H . °maw xao CaMocranaa 
enemerr 1735 roil. ram** je 60no Homan mosemaHcrsy jota y HajcrapHja apeman (s. cn. 
335), Raga ce mace spemeHa yncrrpe6Thasao, =mem, camo me= mereopacor nopexna. 3a 
nocrHasube HeonxonHo nowe6He ascoHe name-
parype 3a Ao6m3albe ram4a H3 pyge craps me-
Tanypraja (Rao H caapemeHa) ynarpe6mana.na je 
XyBELTSKe, M14)11 cy ce meXOBH rxoxperanm HOTOM 
(ca. 370). 

3) Tsombe HMa orpomaH 3Haqaj 3a 6Ho-
normjy )famoTra.cxxx oprammama jep je cum 
mama: HaTanaaaTop npoueca gHauba. OpraHH-
aam ogpacnor qosexa cagpaut oxo 3 z Fe on sera 
npH6nma:Ho 75% pawl y cacraa xemorno6HHa. 
rnasua tbymusija oaor gene rsom4 cac-rojH 
ce y seamarby monexyncHor HHCCOHHHa H HATO-
HOT paaHocuma HO THHsHma (X.§ 3 non. 10). OBa 
=IBS ca c.soje crpaHe, cagpme oprancoa jegH-
melba Fe, xoja HaTanwrmtnat nejcvsyjy y npouecy. 
Ancama y hennjama. On nojenintax optsHa Haj6orarmja TBoncryebt cy jeTpa a CHMHHa. HAMOCTa- 
Tax mom* y 3ehUbH11117 (Hapoqwro Hpetnbatucom) H3a3HBa o6ozessube nnonoHa 6Hnsaxa. 

4) Exononma ynora Ho6arra H Hincna aacana Huje =cam getIMIHNIMBHO o6jannbena. kinax 
je yeTIMOBJbeHO ga HeAOCTaTaH KO6aTITa y XpaHH OBaLja H3a3HBa 0361UbHa o6onleaba, Hoja MOLT 
za ce =new Ao,gaBakbem xo6arra y xpaHy (1 Alt sa 24 Baca). Henamo Hanaojea sirrammi (13 22) 

moms aHemmje canpaut 4,5% Co no Texuam. 
5) Csercua noTpounba rsomha oco6ino je 6p3u nopacna 311 nocnemaix 100 roman, xao 

urro ce mum H3 HpH.30BCOIHM nogrraxa (y AULIIHOHHMa Toffs): 

1500 ron. 	1600 mix. 	1700 ron. 	1800 ron. 	1850 roil. 	1900 roil. 	1940 ma. 
0,05 	0,07 	0,1 	0,8 	4,8 	41,9 	105,5 

.110 XVIII Baca npoHaawnha raomba HMaHa je nonyaaurrout Haporrep. (cn. 371). 
6) racoax Koji' 113.3113e 03 ammo Heim canpme npH6sumalo 30% ymeHmotioxcnna a 

aMajy =noisy MOh OHO 1000 KKCIA/M 3 . OHM ce HcHopHnxhyjy, yrnasHom Ha Taj UMW IIITO ups' 
caropeiamy y HaynepHma sarpeaajy saanyx noTpe6aa sa 
pail BHCOHME nehH. lIpexxoguo ce o6HqHo ocno6a15ajy 
npanume (y cneunjanaqm Homopama) a npHmeca paw= 
opramaix mrrepHja (acumpamem ca sogom y capy6e-
pHma). 

7) Y cacraB nubaxe 03 B11^01CHX nehx ynaae yrnas-
Hom CaO, Si02  H Al203 . Osa M.TbaHa ce qecro How-
pHurhyje 3a Hapax/ ueMeHTa, (xis. gemeHT oil IlUbaHe), 
6crowa H seurratwor rpabesmcHor HameHa. Kaman °Ha 
xemHcxx seayje gparogeHe npHmece, xoje ce H8.11833 y 
ynoxpe6meHoj rsoageHoj PYAH. Hanpamep, umaxa 140- 
6HjeHa npepanom HepqaHcHax pyna mystic ,Rao BanGla 
capoaHHa 	Ho6HHakbe saHanHjyma H HAMBY= jega 
melba. 

8) Cxema saccumx nehrd meranypuncor nocrpojema 
noHaaaHa je Ha cn. 372. Ilomohy mexamilme =amaze A 
y neh E ce nepHommo yHoce Hose Kona-mule manpxjana. 
racosH HojH ce craapajy upH upouecy, nponagehn xpoa 
npannfy Homopy B H cxpy6ep T,' caropesajy y Haynepy 
E, 3arpesajyhm go  ycHjatha yHyrpaunba o6nory Haynepa. 
Ynopego Hp03 nperxogHo Ha HCTH HaMHH aarpejaHo 
mpyrn Haynep ,T/ Ba3gyruma gysaibica 	Tepa saanyx y 
npcTex ancoxe nehu. IIocne Hexor spemella HameHe ce y-
nore xaynepa E x 41: npHH nouHibe ga  ce mum, a npyrn 
ma ce 3arp'eaa. 3a csaHy rich .noc-rojH o6auno 'amanita° 
Haynepa. 

9) AHo ce 3a ygyaasame ynoTpe6H sasnyx Hojil 
(y nopebca.y ca o6HqH0m) uma Behm nponeHaT xxceomma, 
upeixogHo 3arpesame nocrrje,HanHnnio R Tana HaynepH 

Tory 6HTH BCH.TbrieHH H3 pana. Yjenso Huceoskrum HomnpecopH mama nosehasajy HantuarreT 
nein! x no6ossmasajy caojcraa cnopenHax npogyarra — racosa H ,urbaxe. Taxo racoax no6H- 
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582 	 XIV. Ocala rpyua tiepuodnor cuctiema 

jenn ROA OBHM ycnomma nopen 3HaTHOr nonehaiba nanorame MAU (Ha pagyn Ta3H4HIH8AHje 
KOKCa) ROCTajY 1101.01Maja 3a yuorpe6y KoA WM( HaTaMITVOIRME CHHTC3a . Ha Taj Hamm ce 

CVAR BEM neh npeo6paha y Romn,nencini arperaT, HOjH Hcrospentello napahyje nony(Da- 

Ca. 372. — CxeMa BHCOKHX nehH y meranypuncoj minycipiajn. 

6pnxaTe 3a mennypumy (nHH), xemacxy (rac) H rpahemmcxy (=Lam) HugycrpHjy. „IIep-
cnexTHHe npHmeHe Ruceomma y meranyprujH — Hwy xyne y Hasgyxy, Hels, =phase *arm 
xoje Tpe6a OCB0jHTH. Ai R MH 3HaMO, ga HeMa Taxa= mphasa xoje He 6H iacHojana texinixa 
HaopywaHa HanpegHom HayKom." (I. II. Eamon). 

10) 3a 1jo6Hsame Hpno xmcror rHomha, a taxohe y aemmama cHpomannufm ropHHom 
ygoxpe6sbasajy ce 'cancans enexrpwme Hucchce . nehH (en. 373), xoje ce aarpesajy go noTpe6imx 
remneparypa enempHtumm nyxom Hamehy enewrpoga AA. Basgyx, ce y Tanty neh yomure He 
yHogH, a yrwb canto y xoniammama norpe6HHm sa pegvagijy pyre. JegaH /leo paasHjemix racom 
walla ce o6krtwo y nowai peo nehH, ga 6H ce HcxopHomna HA MM TOILUdra. 

11) „Bepyjem na he Oiler ;phi! pee j ce Tpance nocryrarg 
gHpeamor go6HHama rBOHcba H nenssza H3 pyge, H36eraHajylva axe 
necao je A. H. MeHgemejell 1899 rog. AORCIII, 1934 roil. 3HaTHO 
je 6Ho ycaspirgeH H 11000130 yingea y mera*pmxy npaxcy crapHacxx 
=Mill )1(06aBalba rsomd* 113 pyga, Koji! CC 6wrHo paanincyje O 

Cn. 373 Cxema oink- 
rpHtme HHcoxe =tux 

CH. 374. CxeMa neha aa pegyxosame rHoncha. 

o6HgHor y ratcolaim =him. 	npogec. ,r;o6aHama merana Hamm ce, y pirramioHoj nehH, 
mano HarHyroj (cn. 374), y mummy cnagnoj netting' xoje ce yuorpe6maaajy. sa HapagY ge- 
mewra. Y neh ce mann° yHocH camneseus cmema pyge H roma, xoja ce mks nocreneiio 
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§ . i. Tpy4a zeoxcija 
	 583 

nomepa xa sasaay, nonasehn Ha CBOM nYTY y ARAHp ca cynpOTHOM cTpyjOM Hasnyxa (Hojn °I-
m)Ko! nomennaHo racoswro RJni cripanieHo ropano). 3a speme nor je y Heist (6-8 mama) 
PYAa ce nocreneHo nogspraHa sarpestuby, penpanfj0 nenemy. Ilourro ce xpajibm npoxsson He 
ARBonH go ronnsma, TO OH npercrasnA cmenry Romans= 111.11,111CC H cHposor rsoscrja ca spa- 

6sissaio 95% Fe. 
Meroga siipexr Ii e penyxnH j e je MHoro npoc-rsja HO merona sHcoxe nekx; 

oHa omorykasa HcicopinnhaHame Gyms= cria6Hjer xsanirrera (PYAe penarasHo cHpomanme 
rnmOem, nupgrHe H3ropeTHHe, =bane 6aRaPBBx PYABRxa urn.) H je4mnwje mints() (Ma-
unnia xameHor yrad, MPKH yrTheilll MA.). Hacranannom TPOLLIKOBH CiBC merone =cobs cy 
MHOTO H14/140 HO xog BHCOKHX nehn. Calla Moroi(a je oxapawrepHcaHa npocrom xoHcrpyxqHjom 
H ayromarcium pagom npH BHCOKOM *mummery. Myrna Ao6mBeFt °Ham nyrem 3HaTHO je jCBT41- 

1411j14 OA calor so6ssesor 113 BHCOKe nehn. • 
12) JInjarpam cralba cHcrema Fe — C noxasaH je Ha c.n. 375 (y Amex= ynpondteHom 

o6nHxy). OrpammeHe 06nacryi Ha memy onrosapajy.cra6Hnnam crawima nojewanix cacrojaKa: 
1) retina nerypa; 2) T3B. epHr — Ha o6HInsoj remneparypH CIa611.11H0 room* (a - Fe) 
xoje ignicraniune no- rpm geHrpHcaHe xonxe; 3) y Hirrepsany on 769 no 906 °  nocrojaHo 
(3 - rso)Kbe, xoje ce onmaxyje og o6Htnior rins0a arcycraom cpepomaritemsma; 4) *man 906 ° 

 nocrojaHO y rsombe lc* ce onsuncyje og a H (3 o6nBKa spyrom spscriursom crpperypom 
(Hours c gesrpscafflua crpasama) H crioco6Hourhy Aa pacisapa yribeium; 5) Das. tiemeiarad4 — 

xap6Hg rsomtja cacrasa Fe 3C (6,68% C); 6) T3B. — cinema a - Fe H Fe3C. Roja canpaat 

yiymio 0,9% C; 7) T3B. ayallem41. — menrosarwrx xpHerzum y - Fe H Fe3C; 8) TSB. ise48- 

63,Putra — eyrexn-paca cm= Fe3C 14 Home sacHlieHor aycreavrra xoja yxymio canpnai 4,2% 
ymemixa. 

Kao .111TO ce BHRH t3 ssjarpama crpyxrypa Ile..11HKa Ha BHCOKHM remneparypama (oxo 

1000°) ogrosapa aye's:awry. Ilpogyirr pa t:maxim ayeresHra npH Harnom xnabeiby (ras. map-
iiiemsaa) onapaicrepHcau je sasasPeAltom rspnotsom. 
Ha Tome ce 3110111Ba Kane ri, e %lemma,. necro 	1600' 
npHmerbeHo npH }mans Hosceaa, cspnana HrA. - 1628 
11pH xanerby ce o6HnHo nenEtrini upeJMet OarpeBe 

Ac 900°  H 3aTHM ce 110Talla y runny Bony HRH 3ej- 	1400 
THH. KpTOCT Ha oBaj HatIH11 101314E 01X apesmera 
oreipathyje ce Ha raj nal= mro ce npegMeTH 
saspsce sem speme sa 250 no 300° .. npli raxmom 1 1200 
aessmszmom „Orpesamy" =aft ce payipuzube Ha- R3 
ripe-Jobe MCTaJla trpoyapoxosaso 113HelikREDIM ripe- "3 1,  WOO 
311130M aycressra y MapTCHCHT H OH, . ocrajyhm upno (13 
TVA, YieStio nocraje IMMO A0130.712110 jax. rlocre- 	898 
nelimm xnababem jam sarpejasa Inman, sariporas, * 8X 
ry6e oco6mne xamenor mama jep upwrom nperojn 	77610 
morylumar HopmanHor npenasa aycremrra y many 
nepagra H cl)epins Him nemernura. 	 SOO 

tlenwc cy no6ajam y EMMY spat) nasHO. 
Taxo je y xamesoj Impost= Xrby (2900 roll. 

	

npe Hanle epe) 6Hno Hateso nenwnto viero. 	 q9 17 	42 

13) TeMneparypa arsprubasama R111311 113 	
C8.41Vga.1 xzemilfa 

• 

BHCOKC Helm next' o6amio Ha oxo 1200°  (rips nervy 
ce npenas 113 

Tetwora y lispero • .craibe cnposons Cn. 375. )1njarpam crams cHcresia Fe—C 

nosehassem.3amperasse). rIpepasa 31HBR y tram 
=BOAR CC HO ssema '11411BHHM meronama — merona Honsepropa H mapreucHmeHcosa merona. 

IIpn patty no Koneepia-opacoj MCTOAF1 (Secemep, 1855 iron.) ynorpe6marta ce criennjainna 
xoRseprop noxasaH cxemarciar Ha cn. 376. Konseprop npercrasma ycrHapH Bement meranisi 
cYA ynemesc na ce ;some o6prara oxo xopHsonranne oce, o6nomen H3HyTpa Harpocrannw4 ?mire-
pHjanom H cHa6neseu pentemac-rm Axiom, "mos twje °mope mono ga ce gym Haws. Homo 
ce xonseprop .  HanyHe onpetenom nonwswom scronmeHor cuposor rsoncba (no6HjeHor Heno-
cpenHo 113 sicoxe Helm), nponyerm ce Kim me= jaxa crpyja sasnyxa. Tana Hacraje amp-
mato caropenathe C, Si B Mn (a raxol}e gemournHo a =MOM mond*, xoje je npalleHo H36H-

. jamem Bscoicor rry6a mamma as omopa xouserrropa. Hocne saspinerna npoueca (o treaty ce 
ems no as:m*4m Hsrneny nnameHa) xcenteprop ce O6pHe H no6RjeHo Immo mon* Hassite y 
xanyne.. Axo je norpe6Ho npepangru• cHposo mom* He Ha K013140 rsos0e, seh Ha neninc, 
xe ce saycrasmajy npe HO MTO yrmernix nornyHo caropH HRH' ce nocue saspurerna nysana 
y6anyje y xbinseprop sehe KKK blame xonwnste cmposor mond* 6oraror yrJbeHHKOM (Ho c.no-
64sAnor on mxon.ibssmx npHmeca). I1a 611 ce pegyxosao morn mond*, Koji ce genummrso 
crimps npH AsBan.y, xiecro ce nopeg cmposor rsond)a y6auzny mine xonittnnie penyiamornix 
•CPencrinta xao mro cy Mn (y BRAY (bepomaHraHa), -  Si, Al =A. 
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Cn. 376. Cxena KoHsepropa. 

584 	 XIV Ocara *Oa fiepuoMos walk= 

Ilpso6srso ysyrpstmam &lora xossevrops /1138BIbella je alMO OA CIUMICATHOT mareps-jam, xojs je cgs/masa° Benny mariscssy Si01  a amass je xscess xapaxrep. &SUM 
sesocrarax ose =rose 6so je rrome urn) ce saje manna smarms! sa expos° mos*, xoje 

caspast 4040Pa BRIM OA HCROJIBRO CTOTIOC Amon 0II 
npogarra. llonrro mcene =bane HC sesyjr clxabop, TO 
oa octuje y Imarm y no6Hjeaom %mum H nporapoxyje 
zberosy xpToct Ha 061IIIIM4 TemnepaTypama. 

To ce mace u96elsu npluderbyjyhm sa xspany o6nore 
xoHsepTopa negem nonomur (ToMac, 1878 rog.) Kohl, 
Haiyurrajytuf Ha BHCOKBM TeMnepaTypaMa CO2, naje cme-
my 6 a 3 a II x OKCHAII (CaO HMO), KOjH ASKO seayjy 
cimabop, rpanebu cboatuTe Ca H Mg. 111.1baxa xoja ce 
crsapa /Tx nomeHrom nponecy (T omac O s a m n, a-
K a) mama= ce KRO no6pc eboccbarno sumepanso 1,y6puso, 
Tj. xao cxynoneH cnopepsn mom= metanypnixe Hitny-
Tcpuje. Timm CaC1213 Tomacose =bane mouce npH6nauxHo 
na ce imam otopmynora Ca1(P02)2  • CaO„ Ai 6u ce onaxura-
310 meHo ersapame y xoHsepTopy aansanno ce y6anyje 
CaO. Carr= npoirssonma - TOM8COBC =axe H3HOCHJIa je 
1938 rog. 5 =H. IT4. 

Kaxo Telre ocno6abame =MEM mon* on naj- 
samanijgx npmmeca °Bora sienna apt .xmcenoj Hmc 6asaoj 

06.1I03H xousepropa, II0Ka3aHO je Ha cn. 3I7. Kao InTO ce ca c.inuce mina npoixec y o6a cnriaja 
spno ce 6p3o cspnrasa — y TOKy OA 10 Ao 15 KEHTIS, VITO 11pCTCT8B.114 *say spennocr 
mew= papa ca RoHsepTopord. riMBH11 senocTa- 
TaK cacrojH ce rrome nrro ce Ha ca macenom BR 
CR 6a3HOM 06.1IOTOM xoHsepTopa He maibYie B3  
Men= C y M II 0 p II0jH npoyspoxyje HpTOCT 
Remiss 'rpm aarpesas.y. Ilpema Tome Almon pans 
ca gonsepTopom MOHCC Aa ce nimble= Ca310 Ha 
capcaponrHonct7e xoje He eanpuar mule on 0,05% 	 44/ 

cymnopa. OcHm Tors merosa npHmena orpinin- 

AYmnam suceonnsom, xojH CTpyjH =man HCTO-
mu:nor merana H saceonssom RojH Hotline on 
AopaTHx oxcnna rsomba (y }stay 3aPbaJIHIC TBO-
AgeHHX (=masa Hinz Imre rnonnene Tyne). 
13Hcoxa TemnepaTypa HeonxonHa na 6H ce me= Cn. 377. IlpH6nHua3m 

TOE xonnepropcsor 0.140KRO y TextHom craa.y, immune ce caropesa- 	
nponeca nos mucenoj (nesoj) 6a3Hoj mem HaHan =Tana mem autumn= racona H 	

(necHo) o6noax HoHsepTopa. Ba3E(ral (y nnung), npenconso jam) sarpejansx 
Ha pimp' TonnoTe H3JIII3HICK racona. To nper- 
xonHo aarpesame ocisapeHo je HoHcrpyxTusHo y =kin Mamma nepHonHquom npomeHom 
Hpasna crpyjamem racosa. Hem, Rao nrro je noxaaaHo cTpeunuaMa, Ha cn. 378, ropHsH rac 
(A) it Blimp; (B) ynase Hajupe c nese crparte. Memajyhn ce onmax rim ynasy y npocrop 
Han HCTOIljbelIHM merturom T, ORB caropesajy 11 ojntnasetuf aarpesajy xomope A H B Ha A  e c -
C H 0 j net's. Ilourro ce one somope 1101303b110 narpejy, npomens ce rzpanan rata /I BaAgyTa. 
Cana ;vale '<mope Aajy racosHma csoly Tommy, a nese ce aarpeBajy mummy racosuma 
wrg. An° ce 3a sarpenau.e MapTenose Helm ynoTpe6H Ha4Ta (xoja ce y6pHarasa, npano y npo-
crop Han meranom) mina cy Komope A sansame. 

HeAocraun MapTeHose merone y nOPer7essy' ca meronom Rouserrropa noxaayiy ce y Hew 
speme xao H mewl npenmylicrsa. Arne Tpajarbe nponeca (Hexosnfico arra) omoryhasa Aa ce 
RAMC BaK0 mamba y gmby Ao6urnaba men= merbeHor cacrasa. YnoTpe6a , 3ace6Hora ropHnor 
maTepHjana (ropHsor raca) sarpesarbe omoryluma na ce upepabyje maxaxso expos° rsond)e. 
Y am:au:merit oA xapawrepa merman( nplimeca, o6nora no= Mapreaone nehu (B, CB. 378) 
swum ce HanpasHTH „xxcenom" mm „6aanom". Bosnia - npesmyhcrno Maprenosa nponeca je 

	

meHa je Ha expos() rsoudje xoje cappmas camo 
penammo }mime xonwrime npumeca, xoje ce 
mory nom OKCHICHCaTH, jep ce camo y THAI cny-  
majensma npH gysatby nocrume TemnepaTypa 
A0B0JbH0 BHCOKa na onpnat mon* y Rao- 	 (6 
zubenom Crakby. 

14) liponec MapMeu (MapTeH 1865 ron). 	 (8 
Ron KOTa je yxnomeH osaj TIOCJICA/bH Henocra- 

	

ISK, 3aCHOBaH je Ha HcRopunhekby T3B. pereH- 	 0.8 
epainsHe nehH. rIpinnurn merone cac-rojH ce y 
caropesamy npHmeca cHposora rsond)a saa- 

10 	15 0 	5 
	

10 1.1 
tiPeme Y mitiarato 
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C..a. 379. CxeMa enexrporase mho sa 
roursabe cuarejsunnu gamma. 

CIL 3'18. Careraa Mapreirose nehu. 

I. Tpytict moow0a 	 585 

orcycrso oxconaunje rscnota la* ce npepabyje..Beinuce moryhHocur 3a y6p3arse oBora nocrinxy 
ce Hacoprnuhasarbem sa3syxa sperm: moo o6oraheHor xaceorronom. 

Y garraunbe speme MarraHos meros ce npuMelbyje 3HarHo BHMC Hero HoHsepropaara. 
06HraHo npospowja mamma npesaminami nposyxnmjy arposor rsomba Imo je ycnosmeHo 
nperanarbem y men= senme HOAHMIHC rso3sermx crrnasaxa. Ilenoxyrara comma nporasosiba 
gamma 1940 ron. WHOM= je 143 MAK. iT4. 

liposyxurrja arposor mond* y CCCP 1940 ron. 'memoriam je crame no 1913 ron. 3,5 
nyrs, a npormsomay memos cxopo — 3a 4,5 Hrs. Y nopeberay ca uperiparrung crarbegi mow-
Bombs cHposor rsomba 1955 ros. nosehasana ce sa 29% a =mama 3a — 49%. Henna =Toro-
nmunbum ILIISHOM minima CCCP y 1955 ron. npessobar je Assaf nopacr upowasornbe arposor 
rsomba as 76%, a mem= — as 62% y =Joey no 1950 run. 

15) Yooberbe nOmmeca *ono enemeoara y °farrago men= 6orso row Ha H)CrOBC Oa/-

6x/e. Taxo, AOASTaK comuurjyagi uosehasa •yrnairarom CHaCTINNOCT, APART= moron — Mt-
JISBOCT, BOTKIVahla — Tspnoily mvx. Kom6Hoyjyhrt norosHe sosarne (.,npuMece") y HOACCHHSI 
osHocHma mory ce Ao6writ cue]; R janoo nenHuo oajpaanerrarrnincx oco6nua. Ha-
npHraep, gem= ca 18% W, 4% Cr ri 1% V (6p3oxonsH) mina:masa a3ojy rspsohy max H ma rem-
neparypama npseaor ycHjarba a s6or Tors ce yriorpe67basa sa rapasy HocrpymeHara Rojo ce upo 
papy jaxo 3arpesaly (Romani, cspsna ors). 

16) ripH H3P=B cneumjanitmx %lemma majmendie ce 1:1031a3H OA Rosnora roomba ROM cc 
serum no.saiy 113patlynaTe mamma= Apyrmx enamor= (o6HraHo y Bony nerypa c rsombem — 
avow rso)4e, cpepocHnHuojym, cDepomarnarr R cn.). Ilpouec cranama spurn ce 6Hno y Map-
renosoj Haar 6Hno y cuenHjanHom enarrporaorat nehHMa (cn.•379), rue ce 3arpesarbe norm= 
Ha paraya sennoor °mops Ho* upona3y enarrpHuHe crpyje upywa. cnoj Wine =base, xoja 
ramaH sosripyje xpajese yrzemrx eneorposa. Muir° y scrO "Tame c.noj =Axe rayoa on OsCH-
Aausje meran mojm ce mcnonIiae HaRS3H y enacrorrarroj mho moryhe je spno rams° somiparbe 
uojesormx cacrojaxa, re ce 3axsan.yjygo Tome Ha osaj Hamm Ao6aaciat cnennjanou gearing 
GeneicTpo'tinne) ungrucyjy Haporairro oHcoraug xsanorergma. 

17) 3a CHTHC Aenose meXaM131thia xao row cy xonenacre manure, syrunumuur 
pa3nworrs cy 3arrresm311 yHyrpamose FI 3a cuomaunae cnojese menu's. Aux OCHOBHa MACS csr-
1111X seams mops 6xmi mamas H enacroraria same merosa nospurima mopa 68rrt sun° ispro 
H ornopoa Ha a6arbe. Zs 6H ce .14066BAH uposyour ram= oco6xxua, °OH ce HspabYjY os Haurasor 
H enacrummor gamma c manrot nporrarrom yrmessma, na ce saium nossprHy T3B. mama H-
ragmj H. Osa ce cac-ront y saarahasarby nooprintacHor cnoja mein= yrn AenHoom a 'mom ce 
AYHOU4 aim xpainus aarpesarbem roronor 11P0AYIrra na 900° y npocycrsy yrma, umjartaacc 
jesHiberba HUH ynaeHomorroxcusa. Kao pe3yorar uemearausje TIOBp1HHHCICH cnoj y sy6Host 
os 0,5 so 2 AM n06mma norpe6Hy rspsohy H jaragrry. 

18) Jour 6orbe pe3yurare saje a3orosan. e mamma — aacHhasarbera 'berme no-
opinone a.racmam so My6wine os 0,2-0,4 mm (nyreM Amer 3arpesarba y armoallepo amooHjaxa 
Ha 500 so 600°). Menus nonsprnyT a30Talatill AO6HBa MOTO sehy rspsohy HO IIITO je rspsoha 
Haj6oraer tlentiHS 314 Hocrpymeore, a y nornesy a6arba ornopugjs je os H,era. Y3pox osoj rrpo-
mare °a:Alma je senograraHo crsaparbe y nospnuramom cnoly norm= rsowta. 110A BHCOICHM 

npontausia a3crrostme ce Ocrsapyje H y . armocrbepn cno6opnor a30Ta. 
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Cn. 381. Cxema 

586 	 XIV. Outa epyria ilepuoduot maim 

19) Hese spc-re genusa caspuce sehe scintillate mama. Kao npurdep mute sa nocnynal 
06Wian xepbajyhn Nemo('  Kohl canpnal ono 18% Cr x 9% Ni. gun Roil eanimai 36% Ni, 
0,5% Mn H 0,05% C (Jump") oxapaxrepxcan je spno maim Teptawnorm xoeclainajeHroM 

nmpen:a H canjinn 36or Tore xao pparonenx maTepnjan sa imam 
pa311RX 'yews= nacrpymenara. gems -  ca 0,15% C H 46% CyneavePere neryPe 	Ni („nnannurr") stat HITS Taxes xoecluatujenr nipmpense xao 
cram) H mono= ce 36or Tora maim ca OBHM, IIITO je spno BaR0i0 
sa nposasomby enewYpHnntz =Max. Oclul crieumjannux wawa 

ere,/ 	RHEUM yawn y cacras tarrallor_ aka rexamasi Bansaux nerypa • 
c Cu, Ma, Cr 	1-Isuipnmep, nese xpor.are serype so* cm- • 

. space y morn cacrasY raxobe launatjym awapaxrepncase cy spas 
sacoxord nocrojamourhy npema BHCOKOj remnevaiypn. JIerype 
cacrasa 68% Ni, 28%, Cu, 2,5% Fe, 1,5% Ma („mosenmerian") 
spnole (mop= ape= XeMHIUUffijahla ynorP061,itsa -ce sa Ha- 

s. 7. • 	PagY senosa anaparypa xemuciatx tocrpojessa.J1erypa cactus 
67,5% Ni, 16% Fe, 15% Cr,* 1,5% Mn ivy* spas sesnam 
cramp enewrpuzwej crpyjni a cramp's je npema, nacos:am 
PaTYPama, Te CC ROA ToXHIPUGIM Ha311HOld „ssxpoe ynorpe6masa_ 

200 400 600 No moo 	y Bum name sa swam paw= anapara, xoju • ce sarpesajy 
enewrpagnsm nyrem.. Y tiny cnraijesa Rao nserosa same= mono 

Cs. 380. 3asscsocr Tapao- sa nocnymn jerranagn „cbexpan" Kohl wpm , 83% Fe, 13% 
he OR remneparype 	Cr H 4% AL 
(no H. C. rajeny) • 	20) Ko6iveN ce . cxopoisoursyquso ynorpe6nsasa y BRAY 

pasinonrant nerypa xoje yrnaattom - curse sa nspasy nsusa nos 
somas

' 
 sa xpajeae KoS cBlISLI,ra ars. Kao apsmep Rome sa 

nocnyucm „crensr" xoja ca issxm 35% Co, 35% • Cr is 15%,W, 13% Fe a 2% C. Taxossaue cy-
neprspse nerype (,,BK", „no6essr" x ,up•) of5E9no cy sup6npn clusitipama senenTspanft xo6an-

, Tom. One mime 78 so 88% W, 6-15% Co, .5-6% C H napoxisro cynanerut mro sossojsa-
sajy senince 6pszne ups o6pasu means, rim aa He ry6e rspsohy RH rips 1000°  (c.u. no). 
Ko6aar trecro• raxohe yam y cacras nerypa nocrojassx npema BHCORHM remneparypaMai H xu-censnama H Kok cy npenospehese 3a wimpy nepmasearnsx marlins. 

JIerypa catrasa 53,8% Fe, 29% Ni, 17% co, 042% Ma („,xosap") onigno „annu-
li:Mr biome sa ce mail ca cramsom H y arra-spade spa) je nocrojasa ripens sejcrsy RGIBIUMX 

-naps, mro joj orsapa sesame nepcnewrase y enexrpormarime H pasuorelanare xao H rxmwu OCBCTlbelba. 

21) Ilps so6njoby HHICTIa H RO6aJITa H3 .71PHPORBBX Ma Ha Bemuce reuncohe CC HaRlIa3H nps ossajassy OBHX enemenzra xaxo os 	MeTaJla so* ce scrosperdeso nanase y pyss 
ram a jessor os APYror. 36or Tors je seo npouec spno cnoiKeH H ocing •TOra IRMA ce y sass-
Cuocrs os npspose pyse• Hanpardeps npu nFePa.SE apcenosna Autsepana Co H Ni, ups° ce oss 
mopajy oxamannosnm npmensem npesecrn y tmenry oxcarts H apcennsa. Pacrsapajyhs OBY Y 
HC1, ysansyjemo Cu, Pb x Bin pp. nomohy H,S, swum A3 H Fe -- nomohy CaCO1 [Rao CaHAs04 n Fe(OH)3]. 1Iocne Ton nocreneso ce Sosaje pacrnopy anopan xpeq, •Rojunainpe nagsaja Co,' a 3aTICH Ni Rao oxcuse E10,. Osum BJm OHHM arm .go6Hjenn ORCHAH pesyxyjy ce so Ream. )1,ame pacl)HaHcaa,e OBBt H3BORR ce najgerahe enewrpcuarnmosnd anat. Own= upon:wombs 
imam H3Hocsna je 1850*ros. 100 uu, 1900 ros.. 7500 ut H 1939 rim. 130 xium.. 	(6e3 CCCP). Csercyca nponssostba Ro6anis 1940 ros. H3HOCIUM je oxo 6 XHJb. 

22) HpHCIRIIITH crpywrypa a-, H 8-THOHd)a (B. CR. 242) osrosapa ueurpncasoj somas. 
3a y-Fe H Ni Rapawrepsougna je crpywrypa Homo ca gearPncannm rums:Rama, 3a Co — xex-: curonanso rycro naxosasse. 

23) Ho mom nosarnassy y marsercRom nonsy cue marepsje 
wry ce rumens= Ha sae Demise rpyue: ssamarserse 
nap amarser H e. IIpse npynatiy nponasy mantels= nwurnja 
CHM Beim =lop OA saxyyma H 360T TOTS CHOJERIMbe hiaTHeTHO II0Jbe 
Tpaaal ,r(a sx o s6n j e os ce6e. IIos sejc-rsom raxsor nonsa °se ce no-
crasnsajy yripasso na as (A, cn. 381). )Ipyre, nanporns, nponyarrajy 
marserse inatsje CHM.  601be Ho samyym, cnonsaame name wawar sa 
rot npssyne ce6s H oae cy nocrasnsab napanenso nserosom 
11PaBIXY (B, 

Taxo paanwurro nosauaube ycnosnseuo je pa33101HTHM xa-
pawrepom ysyrpaurnanx marserusx nonsa y CBMOj Marepuju. Axo cy 
nom.a CBHX enemewrapaux maraera sarsopesa jesso•Vyrsm, xiecrinie Ana- a napamarlieTil3ma 
=rep* se pacnonamy HEMICOM MaTileTHOT human. 3ajesso c 
THM H,HXOBa 3aTB0pCHa yHyTpaIlliba 'Kansa onpegasajy nposupause =Raja mina cnonaunber 
non,a H marepsja ce rasa nosarna Rao ssamarsersa. Hourro cy ynyrpannba marnerna masa, y xpajisoj minds, jlennhilitme 'terming:am jenma, spyrum y cBaxoj walrus xoja HMS same 
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§ 1. Tpysia zeoawba 
	 587 

on Asa eneKTpoHa, AllamarHeTH3am ce Hcnomasa xao o n m T a oco6HHa maTepHje. MOy me-
TanHma OHa je Hajjacmlje HspaweHa aog'6103myra, a meby racoaHma Rog — sonoinuat. 

AKO y necTraxama maTepHje Hmamo enemeirrapHe =mere, oojH Hpicy naTsopems jeAHH 
npyrxma, owl ce opHjewnuny npema cnomtuumem Homy 14 Taoo onsuanasajy npana3 H0eromix 
AHHHja CHM. Y OHHM cnynajesHma Rana osaj abexaT H a Aso ono ymnaj AviamarHeimma, 
maTepHja ce noxa3yje Rao napamarlieTHa. Onerniniso, na Ha nojaBy napamarHeTH3ma mopa Boo 110- 

14037,HO yriumTH npHcyc-rso nenapnor 6poja enexTpoHa y necrHmMa, jep marHeTHo Home, y opajmoj 
sunuljH c jegmee OjI IbUX mopa ocTaTH oTsopeHo. 3:1(oHara moneoynx c Henapimm yKyIIHMM 6po-
jem enocrpoHa (NO, NO 2, C102  H T. A.) coopo cy ysex napamarHeTHH. HaupoTHH, moneoynx c 
Hamm 6pojem enexTpoHa c spno mannun H3y3egHma cy AHamarHeTtm. 

,HajsanumjH ojj CHIPIIIHX HayneTaxa je moneoyn 0 2 	napamarHera3am ogrosapa no- 
cTojamy y meaty gsa H3onosaHa enexTpoHa (a. IX § 3 non. 9). nO,T1 BHCOKHM llpHTHCKOM 

HRH y TenHom cTamy oHcemulx nooanyje seh mama napamarneTwam, urro je ycnortmeno crsapa-
mem monexyna 04  (no cxemx: 202 : 04 + 0,1 Kica.0). Canpwaj caHlumx moneoyna Ron racorni-
Tor xxceomma no o61101HHm npHTHcoom je maibH on 0,1% a y TenHom ce nosehasa Ao ' 50%. 
3a 1b2IX0130 cmapame ,necTo se3yjy &nen° unasy 6Ojy TenHor oHceoluma. 3aaHmn,Hso je ups-
merlins cnlinHocT H3Me1y 02  H NO npema Teuroohll cTsapama nHmepHmx o6nmca (3a paanificy 
on NO2  HTA.). Pan:HP[04T° of xxceonHoa racosHTH 03021 je AHamarHensnaH, a Tenon canto-cna6o 
napamarHeTnnaH. 

klansTmnalbe marHennix oco6HHa maTepHje gosogH Heim= go HeonemuntHmx peayn- 
ara. Hanprimep, upHH (NH 4)2 [SbC16] opHaranause noTnyHo no =Tom Tony xao (N.11 2)2 [SnC12] 

urro He ocrasma, pemno 6H ce, mummy cymmy y zleTsop0saneHTH0cT awrtunoHa. Marro npH 
osoj saneHTHocTH }berm aTom Hma jenaH HnonOBamH eneoTpoH, jegmbeme mopa 68TH napamar- 
HeTHo. Me1yTHM, eocnepHmeHranao je yrsptex meros gnamarHeTH3am, urro rosopH o npricycnny 
He joHa [SbC1,] 2-, aeh jenHaxora 6poja cTpyierypHo ocTora num joHosa [SbC1,] 3-  H [SbC161- 

 ca-  TposaneHTHIsm 11 nerosanarnusm aHTHmoHom. ,E1oHera osa ce npeTnocTasoa noTsOyje H W- 
HOM 6ojom nocmaTpaHor jeAmbema (XIII § 3 non. 27). Comm THm je gotteixem y o36HmHy 
cymmy yoninTe ueno nwrame o nocTojaH,y je) amema meTsopopaneHTHor atrammenta (IX § 6 non. 36). 

24) MeTona waynasama marHeTHra oco6HHa nacHosaHa je Ha nomenyTom panto' TOM 
nonainamy npema cnommem MarHeTwOm nomy. CxeMa anapaType ynoTpe6masaHe y Ty cspxy 
nooa3aHa je Ha cilium 382. MaTepHja ooja ce Hcnoryje H xoja ce Hamm y craxneHoj amnym A 

CA. 382. CxeMa anapaTa na 
Haynasame marHennix oco6HHa 

maTepHje. 

Cm 383. IlapabtarHeTroam joHosa. 

ypasHoTexu4 ce Ha Tacy Tepamja E. 3aTtim ce yicn yini enexTpomarHeT B H onpetyje ce Houma-
muse HUH on6Hjame amnyne, ypasHoTencasajyhH je norpe6HHm TerosHma Ha Tepa3HjaMa. 

25) 3a jegmuuty npH marHenulm HcnMTHBamHMa aToma, joHosa H moneoyna y3eT je T3B. 

Marx e T o H o,gpetex ogHocom 

e 	h 
[Mn] = [1101 N =  

m 
• -- • N 

rue je m — macs enexTpoHa, e —iberoa Ha6oj (y eneoTpomarHemllm jegiumnama), h — IinaHo-
osa ICOHCT3HT3 § 11 N — Asoranpos 6poj. PenynTaTH cc Hnpancasajy 6pojeM marHeTona 
Ha rpam-ATOM (rpam-joH, rpam-monexya) maTepHje, ooja ce Haurryje. 

Axo ce npeTnocTasH, ga HenoxynHH marHeTHH momeHTH necTxua =slice canto on c n 21- 

11 a B.HX0B11X Hecnapemsx enexTpona, TO CBH MOMCHTH mory 611TH HnpanyHaTtt nomoky jegsia- 

tunic [M.] = [M01 V n(n + 2) rne je n 6poj Tammx eneterpoHa. 
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588 	 XIV. Oc.wa zpytia siepuoduoz cucui ema 

• Ha CJIHHM 383 TaHBOA1 'mopHamm. ;manyHammy ourosapan,  Twine nyHe Junmje, a xpy-
xattixma Cy omageHe emcnepHmeHranHoHabeHe ppegHocTH (3a joHe y Hogemm pacroopHma). 
Kao IHTO ce H3 Ixpreuat slum, nomeHra npenrocrima yrnasHom je noTapeHa ornegoM. OTCry-
naiba uojemnim ennepHmeHrammx Holman 0H Henn 6pojesa 3a HpejtHocrH Hemp= ene-
volts npoy3poxosaHa cy, H3rnega, yTnnajem op6urammx marHennix momeHara (IV § 2 Ron. 6.) 
Y cnygajy CO2+ morno 6H ce upeTnocTasHTH Hapogwro jam HAIXOB YTHIXaj jep npncycrso -  verHpu 
neertapena enewrpona Hmaxo He mono ogrosopHTH enexTpoHcnoj crpywrypn Tor joHa (2, 8, 
15) 3a cne exemenrapne jone, tufja je c-rpywrypa oxapawrepucana npHoycrsom camo A  o 13 p-
in ea xx enewrpoHcxxx cnojesa, uenoxyrnm marneTHH momenaT jegliax je Hynx. 

26) MaTepHje xoje ce ousuncyjy H3y3eTHo jam) X30i)xennm napamarnemmom 3osyce 
e p o Marx e TH e. Taxa= maTepHja Hma penatusHo mano; ou xemncxxx enemeHaTa onoj 

rpymi npanagajy non o6Htumm yawl:alma camo Fe, Co, Ni. 3a manors ou %in( ouronarra oupe-
4ena TemnepaTypa (Fe — 760 °, Co — 1075°, Ni — 362°), H3HaA In* ce ry6H .4)epomarneTu3am. 
Hcnou -I- 16 rauonHHHjym nociaje. Taxobe cbepomaraeTaH. 

Hopeu npusnagema marHerom, najsaxamja oco6xna cpepomarnelisor maTepxja je y Tome 
nrro nog gejcinom Ronnie enexTpntrne crpyje Hcame nocrajy marnerne..3onnuansa H !Wan-mum samna je npurom jacna paanlixa y nonanumby Hamehy nHcrora mamba H genzunt. Aox 
nPBH uejornyje Tao marneT camo uox ce HaTha311 nog yumajem crpyje, Hamaracnicana vesnigna 
Hamm cbpununnunne Rao „nepmanewran" marHeT. Cnoco6HocT HHKROBIBC gamma ua ce nepH-
ounemo cxynmajy i3 'nape c clapexnennom marnerHor soma xcxopuntheHa je sa go6Hjame pupa-
3BrIFIAX Tanaca (X § 4 uon. 10). 

27) OcHm 3a came enemenre rnonchene rpyne cpepomarHernsam je xaTaxTepxcrHgaH H 3a 
Hem merosa jegmbensa. Ha Tome•je, nanpxmep, 3acHosano m ar He T c x o o 6o r a hu - 
same pnlia rnowha. Cxeka HHcranagnje upeTcrasmena je Ha caugH 384. Kao urro ce H3 up- 

Tema slum; Horrifiena pyua raga Ha Tpanc- 
nopTep, na ce 3arxm ;tem Ha MaTHCTITH ueo 

Perynarop 	beeroomareeT 5"Irei 	6012T rnourrjem x nemarHemy huxosHny. PM!,  
28) Benrratuca npomena marnennir .craHsa 

maTepxje npahena je npomenom HseHe whine-
paType. OBa MHIBCHHIla je Haulm 3amisuanny 
npumeny y o6nacrs nocruSama Hajmuunx Tem-
nepaTypa. 	• 

Alarriermwrov Axo ce npx tnahemy Telunua xenHjymom 
4E0 Pue Th eltenoprePca nom:4'pm =jaw spno jaxor marneTnor nosba, 

Dearp.ravroor HanpHmep, xpHcrann xanHjymose xpomne crance, 
To ce TonnoTa xoja ce n3usaja npfi nancony 
HamarHeTacalby Tpourx Ha Hcnapasame xennjy- 
ma. Ygamyjylin onaj nocnembH Harno CHHHCa- CB. 384. Cxema marneraor o6orahen,a pyua. 
sajAH only noma, nona3H 3a pyxom ga ce uo-. 
6Hje 3namo ounneme TemnepaType• cuince 

na pawn TonnoTe ancop6onane npuinucom Hxixopa pa3marHeTHeasalba. YnpaBo onaKeHm nyTem 
gocrurnyra je 3acaga Hajmuna Temneparypa (H § 2 gon. 4). 3anamnaso je ga je icao Tepmake-
Tap npirrom capful= cama namarneTucana maTepHja: o TemnepaTypH je 6nno.moryhe cyuHTH no 
creneHy mena npHsnatima 3aocrantim nonxima (To npnanagmbe 3asHcH npH crannoj cam noma 
ou TesuieriaType). 

29) 143unojeHH H3 jeumsena y spno cimmo uHcnepronaHom cramy MelBJIM Fe, Con Ni 
xmajy napo cp o pH e oco6HHe, Tj. camH ce ou ce6e 3anane Ha Baagyxy Beh Ha o6Htmoj 
TemnepaTypx. 11Hpocpopnx ripak meTana rpyne rnoncha mome ce go6HTH peupundom HaiXOBH% oxcHua B030HHROM. Y cniimaiY rsoncha 3rogno je ynarpe6HTH jaxo sarpename meronor on-
canaTa, xoje ce npH Tome pacnaga no cxemn: Fe(C00) 2  = 2CO2  -I- Fe. 

Ilpocegiux nPelunix twernna rnoncha uo6Hjenor OBHM nyrem H3HOCH csera oxo 5 i . lbaxosoj orpohnioj nenoxynnoj nospiumni uciunpa*.ca .na3gyxom nma ce 3a3BaNHTH H 3a jam 
nosehame 6p3nHe oncuganaje. Henocpeunn y3pox nHpocpopHocrn HHje Tannin) nosehame neno-
xynne nospunme 'wanner necra6mutocr nopemehene- xcpticranne .penierxe gecTxua y nopehe-}by ca nocrojaHom crpyxTypom ourbnapajyher meTana. 

30) Hopeu y rnasnom Texcry no6pojaHnx HemeTana Fe, Co H Ni rpaue Ha sHcoxam Tem-nepaTypama HH3 jegmben.a ca Si, P; As, SIY, a =Rohe H ca Al. Y Ream cnygajenxma y3ajamno 
gejerno Hge spat) eneprntmo. Taxo, axo ce Ha 1300 nomeinajy Nix Al y ounocy cEiojnx axon—. 
czcnx Temnna, To ce nocrajame jeuxmoba NiAl (T.T. 1640 °) ueniasa c excrino3Hjom. K a 6 4 JA H, ananornu Fe2C, no3HaTx cy H ca Co H Ni, a ca camam rsowhem go6Hjen je (y Asa pa-
annum= oannxa) i3 Rap6Hu cacrasa Fe 2C. Ou cunnnnua Koji! yna3e y cacras cbepocx-niumja Han:imam* cy jeumben.a THCOBrya — FeSi2, FeSi, Fe3Si2  H Fe2Si. 

31) Csa TpH enemenTa rpyne rsomha (Hapoturro y Hornbenom craiby it Ha nonnnzenoj 
TemnepaTypH) ancop6yjy gocra 3HaTny mummy sogoHHR a. Ta cnoco6ndcr najjalie 
x3panceHa Tog Hamm (cn. 385) omoryhana ga ce Inman ynoTPe6a,ana. Rao uo6ap xaranx.saTop 
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§ 1. rpyfia temo0a 
	

589 

npn nponecHma mamma pammx oprancxmx marepHja. Onpe4eHa xemacxa jeninbem exude-
Ha• rsombese rpyne ca Honomucom He crnapahr ce Henocpenum mehyco6Ham nejcmom. Hnax 
nocpeaHHM meronama mory ce, H3rnena, .1X060TH How =liven' ximpitrpi nula EH x  (rne x = 
= 1-6). Oita Hpno HenocrojaHa jeninbewa HHcy 3acaja cxopo Human° uporwHa. 

Kao nrro ce mum Ha cn. 386, pacrHopmasocr Honomma y rHoAy pure npn 3arpeatuby 
(npn Remy y - Fe je 6omn pacrnapan Hero npyre monncluncanHje). Hanporms pacrHopamoocr 
a3ora y rHoAy ca nomunemem Temneparype ce cMaibyje (on 1,5 no aanpehnutH Ha 1200°  no 
0,73 Ha 1450°). On ;ma no3Hara uuilipuda mamba — Fe4N H Fe2N — penwnwHo je hocrojalinju 
npun. 3a HIM:COW no6Hjawe Imo urro ce unp,H Hajoosbe je y - Fe. Ca xo6anrom H mucnom Ao6Hje-
HH cy mano nocrojaHH mrrpwrui camas Co3N, Co2N, CoN, Ni3N, Ni3N3. 

z 

o. 

ft) 

2041 NO moo mar 

Cn. 385. Pacrsopnarnocr 
nonoxxxa y xxxny. 

3047 MO WO 1500' 

Cn. 386. PacrHopii.wHocr 
BOX1OHHIM y nmmty 

3 

2 

32) rHopcte, xo6anT n Inman cnoco6HH cy na ancop6yjy yribeHMOHOHCHH (y HOHHEIHHattla 

on 30, onH. 20, cm. 7 3anpemHHa Ha o6Htnioj remneparypH). HpH 3arpesaiby mory cc, no6HTH 
ap6oH0nHa je,runbema mum =maim. Y cnymajeunma Fe H Ni crHapame Fe(CO) 5  

OHH. Ni(CO)4  Hne nonaxo "'eh non o6munim npirrHcxom. Hanpornn, [Co(C0) 4] 2  crsapa ce camo 
nog ancoxHm norrlicugma ymeHmoHoxcapa. 

33) II expa x ap6 on Ha r Ho sx tj a [Fe(C0) 5] je >xyhxacra regHocr (T.T. —20° , 
T.KJb. 103°). CrHapame Fe(CO) 5  ;Amain ce ca H3nsajaibem oxo 50 /man 3H rpam-monexyn. 
06H,wo ce go6vija 3arpesamem pegyKoHaHora rHoucba (H3 FeO BOHOHHHOH Ha 350°) y crpyjn 
CO Ha 150-200°  H 100 au 1. 1104 caroperguby Ha Ha3nyxy nape Fe(CO)5  najy Hp.no mnar H CIMIHO 

AncrwproBaH Fe203, Rojx ce ynoTpe6ibana 3a rnamme maTepHjana. Y oTcycmy Ha3nyxa nape 
Fe(CO)5  naxo ce pacna/ajy H3Han 140°  Ha ymeHmoHoRcHn H meTanHo rHoAe, urro ce mowe 
HcxopHerwrn 3a no6Hjaibe xemnauf lincrora rHoxcba. HaH3meHXtIHHm c-rHapalbem H pacnagaibem 
Fe(CO)5  mowe ce o6jacHHTH nojaHa rHo3peimx H3paulTaja xojn ce Rama= npHmeliyjy Ha 
nojeginnun mecrHma racHxx nnameHma. 

CTpywrypa monexyna Fe(CO)5  ogroHapa rpHroHanHoj 6HpHpammrx ca HTOMOM rHomba 
y ueHipy [d(FeC) = 1,84 A, d(CO) = 1,15 A]. flewraxap6oHHn rHomba ce He pacrHapa y 
Bonn ann ce naxo pacruapa y opraHomm pacTsapainima. Axo ce Ha Thera nejcxxyje amxanHjaMa 
(y BalgYmy) crHapa ce xap6oHnnxnnpng rHowba, Ha npHmep, no ocemH: Fe(C0)6 + 

Ba(OH)2  = Fe(CO)4H2  BaCO3 . Osa marepHja je wytwacra Texmorr, onHaprHa mHpHca, 
lc* ce mp3He Ha oxo —70° , a y cno6onHom crap y ce naxo paanamce ocno6abajytat BOHOHHK. 

Hon nejcrHom Ha3nyunior xmceoHnica Fe(CO) 4H2  3ananH ce cam on ce6e c excunosHjom. Ha-
npoum, y amycvny HHCCOHHHH HATOBH xonexx paeruopH nocrojaHn cy max npx xn,yinuby. 
KHcen0 Rapawre -  Hogonma nocmarpaHora xap6oHnnxnopHga H3pancem je nornyHo jacno (K1  = 
= 4 • 10-5, K2 = 4 • 10-"): og Thera cy no6Hjene H xnceme H 6a3He MOH. OcHm Tors =jell:tom 
jona Ha Fe(CO)4H2  nb6Hja ce Fe(C0)4j2 ..Ha raj HauHH Hogoinum xap6onkuntnopHn04 mory 6Hrx 
3amemeHH H meranom H xanoreHom. HpocropHa crpywrypa ("nor jemnben.a ogroHapa TeTpa-
empy ca aromom rHowba y newrpy, urro 6n oproHapano cl)opmyna Fe(CO) 2(COH)2 . 

Y pa36nasueHom erapcxom pacrHopy Ha —80°  monexyna xnopa, 6poma Haut ions Heno-
cpenHo ce jep,HHe ca Fe(C0) 5 . 06ojeHH og sxylixacre (Cl) no mpxonpHeHe 6oje (j), orni npo-
413BOAH ankunije cacraHa Fe(C0) 5X2  mano cy nocrojam H npH 3arpeastay ripenaae y Hap6oHen-
xanorenwge onurre ebopmyne Fe(C0) 4X, untsajajyhm jenaH monexyn CO. Y HH3y K—Br--cl 
TeMneparypa npena3a normulasa ce H3HOCHHH —35 onH. —10 opx. 0° . H MIK o6ojeHH on 'KA-
xacre (C1) no cxopo upHe (J) 6oje xap6oHmxanoremTH Fe(CO) 4X2  pacuanajy cc Ha pasnwurnim 
remneparypatea: xnopHn — H3Hap 10 ° , 6pomm — H3HATI 55° , jOAH,E( — rex =Han 75° . Y 
npkwyerHy sone oHH xcnyurrajy CO H Pahr oPrortapajytie xanoreHxne ;Tsui:m=1=0r raomba. 
3aHmhubnHo je Kam ce masajy ronnore peapapije y HH3Y Cl — Br — J no cxemama: 

Fe(CO) 5  4- X2 = Fe(CO)4X2  CO + Q1  x PeX.2  4C0 = Fe(C0)4X2 + Q2 
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590 	 XIV Ocidg,vytiq iquoiNay -C140T4eAta 

3a Q1  HO= je + 46, om. + 34, o'. + 17 man, ;lox 30 Q8  HabeHo je 6aui o6paTHo: + 18, 
ojw. + 28, omi. + 39 man. 011Hailitt cy Tax* a Kap6OHYDriaJlOreHHAH THomba cacTaHa Fe 
(C0)2X2  Fe(C0)2X, x Fe(C0)2X. 

,liejmuom 6e3BOJWOr amonujega Ha Fe(C0) 2 nocrajy npogyirns gennmisme gameHe CO, 
HanpuMep Fe(C0)2(NH2)2 . llogsam cy ramcohe npogygm cjegmbaBaH,a gap6oHuna rumba ca 
Heimm comma Tem= merana, HanpHmep, Fe(CO) 5 . HgC12, Fe(C0), Hg2C12,_ Fe(CO)4  • 

SnC14 . Om gpyrxx peammja newraxap6omana rsoacha Hapolurro je 3aHHMJbHBO gejcrso HgmehY 
therosor eTapcxor pacTsopa H H2SO4, xoje maw no ,cXehm: 

Fe(C0) 5  H2S02  = FeSO4  ± H2 + 5C0 

Osa peammja noxagyje, as npH pasnaralby Fe(CO) 5, macemmama rso4e 4431 Kap6omana  Rej- 
creyje aHanorHo meranHom Fe. 

Hpx crajaiby Fe(C0) 5  Ha csernomm, Hacraje genummulo ocno6o1 eise CO npaheHo H3- 
gBajamem mcyntx xpHcrana camas Fe2(C0) 9  Rohl ce 'Ha saggyxy au= og ce6e gauane. ,  Y OT-
cycnty ,saggyxa Fe2(C0)2  pagname ce HIM garpesmby n3Hag 100, o6pa3yjyhH Ter p a x a p-
6 o H H n mouths eaumpcxe cl)opmyne Fe(CO) 4 . IberosH genom xpxcranH mory ce xggsofrrx 
113 uperxomio, garpejaHor erapcxor peen:lope Fe2(C0) 2 . Kao nrro noxagyje mapel)mgmbe monexyu-
cam reuame TeTpaxap6ommy rsoxcha ogrosapa cmapHo y•rpomprieHa cttopmyna [Fe(C0) 5]4., 
3arpesause H3Hag 140°  Box' pacrtagmby Fe(CO)4  Ha rsoache H yrzeMaoHogom. Ha mumm 
TemnepaTypama off ce nornamno pacnaga Ha Fe(CO)5  H Hap6owin rHomajg cacrasa [Fe(CO 2)]x. 

34) Terpaxap6oHxn HHH n a [Ni(CO)4] je 6es6ofsa Texmom (T.T. 
42°). CpagmepHo nom o6pa3osme osor jegmbewa xcxoplimhyje ce xamaga ga ogsajme 

}mune og gpyrxx merlins, Rohl ce Hanage gajemig c RIM y pygn• Y Ty cspxy npexo Ha 80°  garpe- 
jaHe npemogHo pegyxosaHe pyge nponynrra ce cipyja yrasewaoHoxcHga, xoja ca CO6OM ogsOcx 
crsopeHH Ni(CO)4 . Cinema remise nogsprasa ce 3aTHM garpesmby .go 200°  npH memy ce ycneR 
pacuagama Ni(C0)4  xmogaja Rpm) MIXT HHHall, a yrmeHmoHoxcim Spells ce noHoso,y peamnajy. 

Crpraypa monexyna - Ni(C0)4  ogrosapa ppamumom Terpaegpy ca aTOMOM Ni y geirrpy 
[d(NiC) = 1,82A; d(CO) = 1,15 A]. TerpaHap6oHHH mums He pacrsapa ce y soma H He pe-
aryje ca pa36naweimm an:gam:Own H xHcemmama. Hanporws, nog gejcrsom KoHneurposaHe 
H2SO4, ox ce gananx. ripx nystuby y garombeHoj gem/ Ni(C0) 4  noTnyHo je nocrojan, a Ha sag-
gyxy ce nocreneHo (mom-Hine. Cinema meromax nape ca saguyxom excnnagmma je. Y .opraH-
mem pacTsapalmma Ni(CO)4  ce naxo pacrBapa. Ha WHBOTHH,CHH opramnam AejcrByje aHa-
norm cno6ogHom CO. 

35) TeTpaxap6oH H n xo6anT a [Co(C0)2] 2  rpagx HapaHnacre xpHcrane 
Hepacrsopzxse y sogg, anH naHo pamsopmxpe y'opraacgam pacrsapatnama. ripH garpegmby 
go 51°  osH xpecrann ce Tone, am game HorimuaHalbe TemnepaType Box( Hentuartmom ogee-
jamy CO, npH Remy ce msapa gpH Rap6onxn cacTasa [Co(C0)0 4  RojH ce one ca csoje mane 
pacnaga H3Hag 60°  Ha mem' 14 yrybeHmoHoxcvm. 

Aim ce Ha [Co(C0)4] 2  genyje pacTsopHma anxamija; oH,ga nomaje Hap6oH Hn x 14- 
gpxg xo6aura, cacrasa Co(C0)411. Ong marepxja, myrre 6oje, TO1111ce Ha —33° , a npH gaThem 
garpesanq pacnaga ce Ha [Co(CO)4] 2  H H2 . Them crpywrypa oHroHapa, HarneHa, cbopmymt 
Co(C0)5COH, npH nervy cy xxcene oco6HHe Rap6omunaggpxga H3panceHe nornyHo jacHo. go-
6njeHe cy H nexe merose coax ca merannma H muennexcmam majoimma, gOK npowsorna• y  HO- 
jama 6H HonoHHH 6Ho aamemeH xanoremma gacaga Bracy join no3HaTa. 

36) YribeHmoHoxcau y xap6omumma Fe, Co H Ni mum 6HTH sameibeif aaoTmoHoHataom. 
HanpHmep, noaaaT je 	TpoaoHap6oHnn Camas Co(C0)51‘10, — To je HcyhxacTa Tem- 
Hoar (T.T. 7-800), xoja necTkunune cxopo 6e3 pagnarma H xoja-je nocrojana npema soma. 

3arpeaajyhH Rap6omine .Ni 11 Fe ca agormoHoxamom no npunamom wiry ce go61TH 
Tam* upoHyHTH y xojHma je CO nornyno gameffieH. Om Tammx HHT pogojegH Ib e Ib a 
1103HaTH cy Hanpramep Ni(NO)2  H Fe(NO)4 . IIPBH je 111144/ Hpax,.mHpaca 6aHema, HepacTHop-
RAM y sorm, aim pacrsopmma y xnopocbopmy. 3arpesamem go 90°  pacnaga ce c jaxHM OC/10- 
511balbeM CBeT.TIOCTH. 

IipHH xpacrann Fe(NO)4  mory -ce go6HTH aarpeaaH,eM Fe(CO) 5  ca NO nog npirrxcxom Ha 45°. To je xeamcxx spno mamma marepHja. YHece im ce Hanpmep y pa36namema pacrsop 
H2SO4 oiia ce TpenyTHo pagname rpagehH [Fe(NO)]SO 4 . nocnemsx Romnnexc ce ?Kim Taxote 
go6HTH xag NO Henocpemm Iejcmyje Ha pacrsop FeSO, H mome ga ce Hap.HojH y HHAy Heno-
cTojamix upHemuc HpHcTana. OH ce ynoTpe6maHa HaTHaaa ga noHaaHHalbe aammonoHaula H.nH 
marepHja lc* ra mory 1h3BOjHTM npH ,pacnagaby. 

37) 3a go6Hjame rsomha nosetiaHcrso yncerpe&baria pyge, Tj. n p H gogHa H a r o-
m H Rename °Igor enemeHra, Hajmemhe y o6nHxy iserosinc oxtzga. ,Ito6xsaib•merana pegyx-
1.1)00M ORCHHa je BeHITIVINE npogec xojH -B0,11,11 ALThela K OHHeHTp H casy rpowtja. Ha-
monis, cnowraHo pbame HOHOBO crsapa maw Fe Ha cram maim MCTMM rge ce Hanage rm. 
mem! npegmem, rj. •ipawrmmo csyga. Kao nocnegHga phtuba rsombe npenagx y npax, H csa 
caecHa genamocr nosexosa CHO)* ce Ha xpajy xpajesa Ha p a c e j a s a Ib e osora enemorra 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§1. Tpyatz reoa#42 

38) Ha nojegmunt mecrxma meramorit nparmera 6p3nHa xopo3Hje mje jemaxa. OHa 
je naiseha Ha CJIG60.TCHIMI liPajesma, Ha =fly:mamma, ROX cY pasHlijm =nom flpH ocraintm 

jematatm yCJI01314Ma nognomm xoposnju y ratmem cteneHy. 
39) Axo ce xemnam mcr meran nonsprHe Aejcmy analimer sa3nyxa HMI sone, nom-

6linao mnsojeHH Dogma( ce y sehem Hatt matbem creneHy 3anplicam Ha nospunlim merana H 
urrwm ra og name xopomje. Aim axo nocrojtt xonraxr Hamety Asa pama merana, HacTaje ran 
sancta( enemeHar (B. § 8 ACC. 2), npm tieoy ce sonoHm Hmsaja camo Ha mathe turrHsHom ma'am, 
Ye je, npema Tome, camo on 3au1n1ieH on xopo3Hje. Hanparlis, atammujli menu' y TOM carlaiY 
pa3apa ce spno 6p3o. 3aTO ce, HanpaMep, ptatbe nonmmosaHor rsomba, c jeme crpane, H xa-
najlicatior — ca ;pyre, npit nospem 3aurnamor cnoja, gemma Ha•caamm pamitmre Hatutne. 
Y flpsom cnyuajy (A, cn. 387) amanita nospena nolipinHHe Bonn gtubem pa3jena1by 3mummor 
cnoja mama, t:tom ce pl)albe rsolitba mnplicasa. Y apyrwt cnriaiY (S, Ca. 387), II0tIeB OA no-
spebeHor mecra Hacraje naube ptatbe rso)4a =nog Heramynor cnoja xanaja. CTpeiUWaMa Ha 
o6eMa cxemama cn. 387 nooa3aH je npasafl npena3a enexrpoHa merana Rohl ce na1U!PY1Y: 

Cn. 387. — CxeMa xopo3Hje nommosaHor H manajmcmor rsolitha. 

Crsapatbe °salaam TaJIBaHCKHx enemenara je rnalim yap= 6p3oj xopomjn men= 
Koji( cajpwe npmece merana (B. ca. 234). IIpH °some ce Hamm jambajy 31111/1MJI.HBe mgmlit-
nyanfle oco6mie. Hanplimep, 6pamia xopo3Hje marHemjyma (y pacmopy NaC1) Beoma ce nose-

harm non yrmajem Hemurnmx nromeca (peja 0,02%) Fe, Co, tuna Ni, ,Ixox npncycrso mann= 
npumeca Mn, Al, Cd H Si npalinouto He rune Ha xopo3Hjy. Y Hamm mynajemma He3HaTaH 
goner= gpyrora merana (HanpaMep, 0,2% Cu rsoli(by), Hanporm, gym OCHOBHH merlin on 

xopo3Hje. 
ICao nonosH (Kamm H aHona) ransaHator eneMeHTa He mopajy 6HrH pa3HH merann, lieh 

autorH ;wpm cacrasaa =nom cmcrema xojm ce Hana3e y . recHom icarraxry jegaH c npyrnm. 
Hanpttmep, npH ptaby o6atmor =lemma xojH canplim ymemma ynory xaroge lirpajy apinta 
gemeHntra (FesC), a ynory axone — 3pHua wicrora Fe. Hanporns, macoxa xonoreHocr Hpno 
x1HCIIIX merana MHOTO noliehalia naixosy OTTIOPHOCT lipema HOpH3Hj11. BeJIHKII arnoptiocr npema 
KopomjH csojerseHa je ram* nerypama ca appaypom glipcmx pacrsopa (XI § 3 non. 5), 
mja je mpturrepHcrlima 3a Item= xojH He pbajy. 

40) Ca rnemurra HanoHmor pea meran mopa 6lirx rum= nonnominju x013°31 ,00 
}walnut° ce y perry naiIa3H limue yneso. Aim yarliapn nocroje H orcrynalba on oBor Hpasma. 
To ce mama y mynajesma xaga je nospuumamerana naito nacpuseHa nsperom H enacrumom 
nommumom xamor iberosor y Bonn cxopo nepacrsopmmor •jegmbetba. Bea o63npa Ha TO urro 
je ra noxoncmla xamana Tolima) Tama H npo3pama Ali ce He npHMellyje roilaM atom, oHa je 
max cnoco6Ha na cmysa meran on nompa ca CHOJI,HOM cpentmom H CaMHM THM OXI mpomje. 
Kao npaMep molice na nompm noxolicmta Al203  Ha merannom anymmmjymy, 36or sera npen-
MOTH Hagmbem on °nor merana Hmajy mano mar H3rnen, aim no 06IMHHM ycnoslima micy 
yomure no,gnoliant xopo3Hjit. 

OBO crsapalbe grtpere 3aturHrHe nommute raxo RapalcrepHcrlimo 3a anymm4jym y 
iberosom o6rsm0m cratby,-molite nacrar0 H 1<O raolita, Ho camo non Hapommm ycnomma: 
not mirrairry merana .c tcoHiteHrposaHom 330THOM itHcenmom. CrliopeHH CJI0j °Italia TOJIHHO je 

raHatc na je OFKy HenpHmeran H cynponto oNarttoj pbn spno nsper. Ann HOILITO je OH spno xpr 
nacHmo cram& Fe nano ce Hapymalia. 3aurnrrHe nmolicHne mory ce mlloro 6mbe no6Hm nyreM 
notcpmatba nospumHe rsomemx upegmera cnojem ctioapara Mn n Fe, urro ce noxaTican Hato-
pluntlyje y Texnaua (T3B. (13 o C cp a T H p a lb .  e). 

41) CBH yciiuna Koji' cy y craiby na crsope 3anrraTHe nomlionte HJIH ;la nosehajy flat-
xosy jimmy, onelinnno nosehasajy nocrojaHocr merana npema xopo3HjH. Marepraje xoje nej-
crsyjy y TOM npamy (mlimarropm xopo3Hje) 3a mHore merane cy y crsapH jaxa oxcligamma 
cpencrsa. HanpHmep m rBo)K1)e Rao aHrlimpo3HoHH ,gogaTax nom (y xonntimama ;Aco 0;1%) 
moro ce ynorpe6masa HarpHjyaxpomar. Kao npyrx go6ap mucH6Hrop xopomje Fe je HarpH-
jymxaccamerwitoCcbar (IX § 5 non. 30). HacHsHpajyhe nacmo Ha rsombe Hma raxote joH OH'. 
Hanporm, nosetlinbe xongarrpannje joHa (3axsamyjytm CO 2  y soma Hoja ce Hamm y nom-
py ca meranom) nom 3namom y6p3mby xopo3Hje. KOn merana, xojm rpane amcixtrepHe =mac-
cme maxammym nocrojanocm npema icopomjm nocnrlice cc npm cpatimm spenliocrma pH 

• (cn. 388). 
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XIV OcAta apyaa tlepuooKoz cuaTiema 

po3HoHor npoueca ii MEM THM je OTC1palloyje. IICTOBpelaCHO OHS 

	

2 + 6 8 10 12 If 	crmegasa Tanomeuse lasperor cnoja HaMeHa Ha 3stnose xoTna: noTpo- 
Irma enexTpHtme eHepre H3HOCH upaTom csera oxo 2 xesTs-44/naH Cn. 388. 3asHcHocr 	3a 100 M nospmxHe norm. 

6p3Hme Ropo3Hje ItHHICa 	 43) 3a nornyHo aanlame 3apbanor cnoja c nPentaell OJ 

	

on pH cpemme. 	rsoncba, a na ce He ornTeTH amcona nospnuma yncrrpe6JaaHa ce 
o6H4Ho coHa max cymnopHa Knceninni ca cnennianinua ojlausma 
xojk orpemasajy pacrsapube mem= nyrem aTcopmu5je Ha memy. 44) Aejarno HoneHe nape Ha mon* Ha sHcomm TemnepaTypama sow crsapamy 

°maga Fe n sonomma npeMa jenHatnniama: • 

4H30 3Fe Fe304  + 4H3  + 36 wait (Hawn 570°) 
H20 .+ Fe FeO + H2 + 7 luau Oman 570°) 

Howl.° cy o6a npogeca p es epcHnna CBaR0j TeNifiepaTypH onroHapa onpel)eno pasHo-Texan) cram:4. Hanpumep, Ha oxo 700 °  oHo je oxapawrepH- 
caHo onHocom naprwanimm HpHTHcaxa Hone nape H Bono- 
}mica, jenHaxnm npri6nintaio 0,4. Asa& nomananame Temne- 
parype norm nosehakby TOr WHOM; HanpoTHH, CHHNICIBathe — 	 0,0 
n,eronon cmakbeiby. IIpema Tome Ha penamsHo HHCICHM  reM- neparypaMa Ruceolum ce se3yje npeTenato 3a rsond)e a. Ha 
BHCOKHM — 3a B0,40HHIC. Ha OB0j peaRgHjH 3aCHOBaHa je 

04. 
 

C.,HaKH TrHuaj Rohr omoryhana comma =num mom= AIM= HRH mem pacHH- name nojamaHa Ropoamjy. Jegati 0,14 *jaw =myna= kopostje je Cl' ItOjs yernapli npoY3P0- xyje Hpno 6p3o HarpH3ame neinme meTana y mopcxoj Boa. Bewcy ynory nrpa HORH1figla Ewe- 
°mina pacrHopeliOr y mons, Hoim 3r6p3asa Kopoanjy sesyjyini merge 
npnmapHe nponprre. Ilpir Hcrowelsenom npacyclay H xopo3Homat f 

a., 	
cnimynaHca H xmcs6wropa HocrojanocT mcrana macro 3aHuen on 

'a 	 OBHOCa HAMM= xosgesTpagxja (ch. 389). 
A• 	42) Bpno je samurais* enexTpHuna merona saurraTe nap- R 0 	

MX HOTROBa o xoponaje. Y xoTa0 Ce macre UAW, 1130.110HaHC o 
k 	 311,Sorta nox Ka0 Rayons CTIPICC CUSH 3HHOBH xoTna., Cna6a crPYia al nponynxTena xpo3 Taxas ypebaj nejcrHyjyhm =PIM riLaBaHCKOM CAC- meHTy Zn—Fe ( 	 pH cn. 387A), yryinyje so6Hury xemncxy peaximjy xo 

meTona Texmitwor no6Hjana nonomuca. IIporrec ce o6krimo 
143Bogn Ha TemnepaTypama o oxo 700°. OHCHHHCaHO rso4e 
ce penyxyje 3arpesansem y crpyjn soneHora IBM reHepaTop-cxora raca H 3aTxm ce nonoso ynonx y peaugHjy. 

45) Hume cy naTe TonnoTe cmapatba nelatx jenvnbema 
gsonaneHTHora MUM H Tposanexmora rnomba (wcanla-eice: 
NiF2  NiC12  NiBr2  NiJ2  NiO NiS NiSe NiTe Fe203  FeC13  79 37 "27 	11 29 10 7 	5 	33 	32 	Cn. 389 1 Y 	mane KC1 

H KOH Ha xopo3Hjy Fe. 
.TonnoTe crsapand jerunbema nnosaneHTHora Co H Fe cy 
6nHcxe spenHocrnma 3a aHanorHa jersubena Hmna. 

46) Jenxmen.a j e rr H o s a n e n T H H x Fe, Ccon Ni no3HaTa cy yrnaHHom y o6naxy 
Hifrpommx Komnnexc'a• Ojemnbelba mond* Hoja npnnanajy osamo maxim cy gpseHe coax, cacrasa K[Fe(NO)2S] H K[Fe(NO)2S203]. IIpsa on Haix mome ce no6HTH nejc-rnom anxannja Ha npon3son Rojn nocraje gejcrBom NO Ha cyndmin rsoncba pa3mykeH y Na2S; ,gpyra ce craapa Rana ce NO nponycn4 xpo3 pacrsop FeSO 4  xojH canpnal Na2S203 . RaHCICH nepxsaTH xo6an•ra H Hkucna Hmajy noHeRne gpyrif cacran — K3[E(NO)2(S300s1; To cy xpxcrartn nano pacrsopx&-• SM y norm, 6pou3aHe (Co) mm Haase (Ni) 6oje. OHM nocrajy Raga ce me= maHaHHe CORK OBHX meTana Na2S203  Hana3H y aTmocctrepH NO, PI penaTHBHO cy nocrojaHH, jep ce mory pacrso-prim y norm H rroHoso HansojHTH H3 pacrnopa 6e.3 paanaralba. 

Penyzarajom K2 [Ni(CN)4] meranmm xanxjymom y Tetwom amoHnjaxy mono na ce no6Hje 
y o6.Traxy amopcbne npnene marepHje HomnnexcHH unjanxn jemosanenTnor 

HHICaa, cacrarta R2[Ni(CN)3]. Ha saanyxy ce on nocra 6p3o pa3name. Cnisina jergobensa jennosanormor Fe H Co nocrajy, H3rneRa3 y PacTaopuma npH enex-rpainammoi PegYnnxjH K4[Fe(CN) 3] mm 1<4 [CO(CN)8]. Y noneHom pacTHopy K2INi(CM3] mop° ce paaname c Hannajarbem Hononxxa, a y npxcycrny NO c-rsapa ce HapaHnacrogpneHo jeninbelse cacrasa K2 [Ni(CM2H01. Aninnijom yrn,eHmoHoxcHna Ha, jerpnbeme 
K2 [Ni (CMS], HOja Cc TI,HCO nano =masa, nocraje RaHapfnunco 

H Ni(C0)4 . myT upon3son cacritsa K2[Ni(CN),C0], Rpm cx.nori pacnanamy npx tremy nocrajy Ni(CN) 2 
 AejcTsom NiJ2  Ha runnornpaxy y armootepH NO Hpit 3arpeBaHay mome ce no6irni ammo- 3ojonng HHxna cacraaa Ni(NO)J. To je 3enemacro-gpHa xpacTarnia maTepHja 

/MHO pacrsopHa 

HolluenrPaawalrOH 
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§ 1. fpyila zeo,s4a 	 593 

y HogH H nocreneHo ce pamaxce y moj. Ao6HHeHH cy 6tun3 ratcobe aHaBOTHH 6pommH xnopxn. 
Kon tco6anTa je no3HaT MpKO-UpH mrrpo3ojogtat — Co(NO)3J, KOjH ce TOMI Ha 131°. H 

mina ce pamawe Ha OHO 210° . 
JenHoHanewrHocT enemeHaTa rpyne rHowba xon nochurrpaHHx jegmbema, moryhuo, camo 

je citopmanHa. OrImmo, NO mowe'na ymecntyje y o6pa3oBany jentubetba He camo Rao Heywan-
EH monexyn HRH nO3HTHBHO jegkosanewau pagxxan, Fmk H Ka0 paAman HeraTHBHOjemosa-

neffraH (IX, § 3, Am. 23). C ppyre crpme, Hourrmame K2[Ni(CN)s] II0E3311.1I0 je na je maj 
mromexc MamantentqaH, Tj. Heposamo ogrompa erpyterypx K a [Nis(CN)s] ca Henocpemom 
BILUCHTHOM He3om mmeby o6a. aroma Imam. 

47) Ulljammom jegmbemy lawns, y Rome je }MOM citopmanno HynToBaneHr a H, 
onroHapa otopmY313 K4[Igi(CN)4]. Oso ce jegmbeme no6ma nejerHom /MUMS meramora MUM-

jyma Ha pacrHop Ks [Ni(CN)4] y Temom amomjatcy. Y cno6omom cramy maixorannexc je BeoMa 
HenocrojaHa maTepHja 6oje 6axpa. Ha Ba3Ayxy 6p3o nogpmr, a ea' Honom pearyje no cxemH: 
2K4 [Ni(CN)4] 2H20 2Ka [Ni(CN)s] 2KCN 2KOH Hs  ,Irlejenhom yrmemonoxm-
na Ha K2 [Ni(CN)4] [Him Ni(CO)4  Ha twjamate] nocrajy, tornega, MeMOMITH icap6oHainurjamns 
caerma K3 [Ni(CN)3C0], [Ni(CN)2 (CO)2] H K[Ni(CN)(C0)8). 

48) Coepo-oxcHg monce ce no6HTH 3arpenamem Fe s% y cTpyja H2 mm CO, xo6agro-
mem H HmanoxcHn — jamm 3arpertamem cBojHx xap6oHaTa y arcycnty Hamyxa. IIo cHojoj 
xpxciamoj crppnypx cm rpm mama npmanajy Tarty NaCl. Ibitxme Tame Tonmema nom 
Ha 1377 OAK. 1810, Mx. 1990° . 

49) IllpH Heyrpamaamat hatcenxx pacrHopa xmopowarm Fe, Co H Ni Tanowe ce npn 
Hpegmerma pH oxo 7. Aejenso anicanuja Ha coax xo6turra som y maxim"? cntapamy miasora 

Tanora, KOjH 3aTHM npena3H y pyacHcacTonpHem Co(OH)2. MeLUMMITH takapomme rsowba 
cacrma xojt! nexus ta3m0y Fe(OH) 2  H Fe(OH)3 06Pa3YiY  ce °Amax Aejarsom anxsumja Ha cmeray 
cam Aso- H Tpmanewntora rumba: 

50) HajBehe • matce amcboTepHocTH on omix mnpomma noxa3yje Co(OH)2, pacrHapa-
jyhH ce Tummy. minteurportamx a:maids ca nnaHomy6mtacrom 6ojom. Hem mettunarn, mat 
ce norrom c-mapajy, Hmsojem cy H y xpxcramom cramy, Hanpmep, upueHoJby6xqacrH 
Na; [Co (OH)O n  Bas[Co(OH).] 

KmytalbeM Hpno ciwno ycHTmeHor (pegyxosaHor) nEtonca ca 50% NaOH y cncycrHy 
Hamyxa mowe ce -go6HTH pacrnop mnottepwra HarpHjyma Na2[Fe(OH)4]  Ymbemem y osaj 
pacrHop 6apHjymortor joHa ranmat ce apaerannnumaH 6e.36ojm Ba s [Fe(OH)s]. AHanorm je-
phtmetba Ni(011)2  Hwy liana mmojetta, Hint H oxa ce mr.nena entapajy npH Hentwom -Emmy 
jaxux amannja. Kncena mconajamja Ni(OH) 2  cacBHM je Hemanut K 6 10-19. 

51) IlpomeHa 6oje Hp! nocTymom antuurposamy jacHo ce mum y cnyqajy CoC1 2.x1120: 

x 	6 	4 	2 	 1,5. 	 1 	0 
6oja 	pynamacra npHeHa pywHotacro- ramonnam- 	nnasomy- 	6nego- 

my6Hqacra 	my6Hqacra 	6itqacra 	Hama 

.11emmilmo tunautposaH sell Ha o6Hmoj Temneparym CoC186H 20 y 3aMICHOCTH OA creneHa 
swimmer!! npHma OBy Km oHy 6ojy. Ha Tome ce 3acinala npHmeHa Hare Iuix TicaHHHe HaronmeHe 
HATOBHM paCTBopoM y cHojcnty x .H r p o M e T p a, Tj. HHcrpymetrra xojx cnymo 3a onpebm-
Hama (y oHom cnyt!ajr — rpy6o) Hnixatocrx Ha3nyxa. IIpH nomunemy TehtnepaType joH K06113111 
=um y pacntopy ry6H jegaH geo Hoge c xojom je 6Ho ne..3aH, uno ce getuma c npomeHom 6oje 
pacntopa Hp! 3arpesamy. Y Hcrom Tom cmcny yrtrie H nonamme pa3Httx maTeptaja (HanpHmep, 
CaC12, mottrewxymaHe HC1, amoxona), Koje cy y =my nit nehautparmyjy Co- H 3ameHe.y me-
rosoi yHyTpauiH.oj abem monexyne sone jcomma Cr. 

52) BehHHa colt !ratortanornnix enemeHara rpyne rsowDa mowe ce go6HTH pacntapa:, 
 mem merana (Hint maucomx oxcHna) y onrompajyhHm mcemHama. 3aHMIMHBO je npffrom mina, 

atm ce Ha Fe xtenyjy Haxnamo pa36naxcemm pacraopHma mix H MHO jaxnx mennamomax cpeg-
cram, Rao INTO cy HNO3, HC108  trrn. no6Hjajy ce COBH BBOBaBCHTHOra mon* 

53) Y 6e3Homom cramy Behr,' geo coin! Fe 2+, CO2+ H NP-F cnoco6aH je rat Hence join nc 
6 monexyna amoHHjaxa. ()Haase }co munexcHe am o H H j a x a r e Hogs pamaxce- y BeheM 
HnH mamem creneHy, mmajajytat xturpolccHne onroHapajyhM hterana no cxehut, HanpHmep: 

[E(N148)0]C12  61130 E(OH)2  4NH4OH +.2NH,C1 

Hourro ce y HH3y Fe2+—Co2±-1412+ nocrojaHocr armjaxara nosehma, Hajnontymjy 
xmpompy y pacrHopy nperpne jemmema Fe 241. Aim opt! Hpno BHCOKHM RomeHrpagojama amo-
mjatca H amomjymomx conx amomjamTH rumba Max ce mory AO6HTH H3 mama* PicTB0Pa 
(y orcycrsy mceomma). Y cnyqajy, Cow, a Hapoturro Nia+, pamonexca no nejentom Hmanca 
amoHHjoxa H amomjymomx cow! nomepa ce join mime Hanehto. Throe ce, HanpHmep, o6jaumma 
mmemna na amomjax (cynponto jamm amcamtjama); =Matt .xtutpoiccune E(OH), camo He-
noTnyHo, a y npHcycray nosozHe mouleurpamje !tmoffitjymme cow!' Tanoweme ce mowe ca- 

38 Ornmaa am! ja 
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594 	 XIV . Ousa zpylia ilepuoduoz cucaiema 

CBHM arpeimmi. Ynopeso ca cripetrasaifiem xHgporniae aMoktrjaxara, ahromrjyMose coma cy y 
crarby ;la pacrsapajy xHApolicHge E(OH)2  'Imo= nrrem nosehalba'soMesTpagsje josa NH4, 
carnal° cxemx: E(OH)2  E- 2NH4OH. 

jr_tejCTHO Ba3,4YRTHOr .  KHCCOHIIRa Ha OBE aMOHHjakaTe HCROJbaRa ce Pa3RIPLHTO 3aBHCHO os 
flowage E2-F. 3axsamyjytis 6p3oj °smalls* Fe(OH)i y sPaxisturo sePacrSoplails Fe(OH) 2, 
passoTesca passje 'nomesyre peasitsje xasponme 3a cse speMe nornepa ce sagecso, urra HosH 
noTnyHom pacnagarby amormjaxaTa. Hpri oxcitsanajH Cos+ y .COs+.1coja ce naxo geuraaa y amo-
mijattHoj cpesHrm saanynnurm mceoHHRom o6pa3yjy ce spno.  nocrojamt amomrjaxaTH Bli-
neHTHor Ro6anTa. Hajaas Ha pacrsope amomjarcaTa mlltna. xnceornix je 6e3 yilmaja. Os °BMX, 
co cacrasa [NI(N1;12)2](C104)2  TonimO je Term° pacriropHa•si moixe sa ce 'IroccipucTri aaRsau-
THTITHEmo ospOHHa•be mucna, 3amorn,Hso jegmben.e rcekcakimoHHjaxara mmna rberOs 
no. jostur [Ni(N112)61(J2)2 • 

Hopes amomjaRara no3Har je HH3 Komsnexanix•jesipbelba Fes+, Cos+ ri Nis+ ca paaimi 
opraHomm marepHjama (yrnasHom c Taxmor lc* y cSois cacTrmy empire amposcznize rpyne) 
spit qemy ce morn os THX Romnnexca osnmcyjy semmom nocrojaHoinhy. • 

54) Xanozeuudu Fe2+,, Co2+, Ni2+. 'Rpm-gummy, son o6strasm ycnossuara 	ca 
6 monexyna H20, m (napes cfrayopHsa) naxo ce pacrsapajy He camo y somi Hera H . y aurroxony. 
Y 6e3somom craw, 6oja xanoremsa ormx enemeaara MR0t0 =sacs. szi 11PEIPMe asjosa, ago 
LUTO ce BH,a14 H3 ynopemor npernerra IBHX0BHX 6oja. 

J- 
mpserrompx 
xrpH 
npH 

Tatme Toruserha H Tatum Rmynarba xanoremisa EX 2  cy soCia HHcoxe. HanpHmep, FeCl 2  TOUR 
ce Ha 672°  H Rzytra Ha 1030° . Y napama x.nopHsa rsomba nocrojH pasHoTeMa Fe 2C14  2FeCl2 

 xoja ce cse mule nomepa HasecHo ca ITOBIMICH,CM Temneparype. Kopf CoJ 2  nopeg npxor o6nHica, 
no3HaT je n awe nocrojaH myr 06BHB. PaammTo noHaurarbe CoC12  - H2O H NiC12 • H2O 
npema aneTorry (y Rome ce npsa co mac pacrsapa, a spyra cRopo He pacrsapa) mmHg sa ce Hcxo-
pm= aa Harmajarbe Ro6arrra og Hmcna. 

Ca orrrosapajytmM comma amaninuc' 'merana xano•emm EX2  7rajy sHojHe coax, Turas-
nom, Tana M[EX3] rum M2 [EX4 ]. YcraHoarbeHo je onTirtnarm HcriHrmarbem sa nocrojaHocr 
RomunexcHor joHa [CoXj" onasa y HHay Cl - 7- Br — J. 

55) H j a H H s n ssosanorrmur enemeHara rpyne rsomta gajy amoptee Tanore 
wyfacacrompae (Fe), cHsRacraapseHe (Co) mm ja6ytmoaeneHe (Ni) 6oje, xaga ce pacrHopHma 
ogrosapajylmx cam soya KCN: Y Bmuncy KCN OHM rano= ce mar pacrsapajy, rpasetm 

omnnexcHe rrHjaH H s e, *mje cy oco6me Rog CBS TpH osa enemeara 6HTHO pa-
ammTe. 

56) HajnpocrxjH cy ORHOCH ROA xrncna. Y npircycrsy smarm CN' HpB06HTHO H3BBOjeH 
Tanor norms() ce pacrsapa, o6paayjyhH myre RomnnexcHe aHjoHe [Ni(CN) 4]". Osrosapajyhe 
cam anRammx • merana, HanpuMep, myr Na 2 [Ni(CN)4] • 3H20 runt RaparmacT K2 [Ni(CN)4 ] • • H2O naxo ce amurspyjy H so6po ce pacrsapajy y smut. Jam micenmie rxx paansurcy c Hassaja-mem Ni(CN)2 . Jos [Ni(CN)4 ] 2-  Irma crpyrcrypy Rsaspara ca aTOMOM Ni y nerrrpy. lberosa KOH-
crawra HenocrojaHocrn jemarca je 3 10 -16 . 

HpH nocrynnom gogasamy KCN pacTsopy KojH caspam joHe [Ni(CN) 4]" 6oja TelmocTH 
rrpeRo Hapamracre npenam y Hpseay. OBa npoMeHa 6oje ycnoszeHa je o6pa3osamem nocroja-
Hor RomnnexcHor joHa [Ni(CN) 6 ]"” canto npH sernmom Emmy CN'. ,Itejcrsom xamjymosor 
amanrama y (armoccIrepH sosomma) 6oja pacrHopa K 2  [Ni(CN)4] Taxobe ce melba y upsesy, Ho spa TOME ce seh &siva K2 [Ni(CN)3 ]. 

57) Axo ce Ha Co(CN)2  sejcrsyje RamijyArnmjaHHsom (Harrnamo), so6Hja ce 3eneri pa- •crsop, Rohr =Trim nocrenewo so6Hja gpserry 6ojy H npH ROBORDHOj RoHnewrpamjH Hama* ce 
my6HtracT, RpHeranacr razor cacrasa K 4 [Co(CN)6]. Onpan auraixonom H erpom (pagn mama-
Hasa sose), osaj ranor ce mome trysaTH 6e3 npoMeue, aim canto y orcycrsy xeceomma, xoja 
naxo oxcrunnue Cos+ y -Cos+. Y xnagrroj south [Co(CN) 2] now ce pacrsapa ca rkpseHom 6o-
jom, a npH aarpeHamy pacrsopa HacTaje oxourannja Cos+ xoja• ce spum Ha pagyH Bosomy= joHa BoAe (afro je cripeseu npircryn saasymHor miceom;xa).: 

2K4 [Co(CN)6] 2H20 = 2.1<s [Co(CN)2  ]-F 2KOH + H2 t 

Hapoqsto naxo (seli.nps cna6oM aarpesas.y) Hse OBa peaxwlja y npncycTsy HRH= joHa CN'. Hpema Tome K4 [Co(CN)6), (Hero OHILICO HaQ H spyra rcomanexcm girjamum .ssosanerrrHora 
xo6anTa) Hartanpemo. je HEHOCTOjaH nos 0613MHIIM ycnossma. Calla no CE611,, HORCTPUITa 
crojaHocm RomnnexcHor joHa [Co(CN),]' " jemarca je 8 • 10 -so. 

58) Axo ce Ha pacrHop cow Fe- sejcrsyje BHUIROM KCN, mum ce npso6HTHo Hamm-
jemt. Tailor 4repormjamrsa HOHOBa pacrsapa, aaxsamyjytilt crsaparby rcomnnexcmor anjoHa 

F-  CI-  Bi-  
F e2+ 6e36ojaH 6e36ojaH aenermacromyr 
Cos+ xrpsermacr • 6nesormas aeneH 
Ni2+ )KyhxacT layTOMpH TaMHOMpa 
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I. fpytla zeoaoca 	 595  

[Fe(CN),]'"'. Kanxjymcliepottujamin H3ssaja. ce H3 pacrsopa y rimy itcyror xpEcranoxitspaia 
cacTaBa K4 [Fe(CN)2] • 3H20, xojit ry6H.KpHCIBRIly BOAY Ha 87° . Pamije cy osy CO A06101U/H TO-
IllbeEbeM pa31114X ornanaica ca K.71aHlige (Hartpitmep ICPBH) C KOTEULTOM H rianneiniM onxibrisma, 
mio joj je H nano Teximtuco Hme "myra xpsiiii co". ,11aMIC ce  xansjyAnbePonaiiiiiiin  so6itsa Ha 
mace, xoja =yam 3a npetnimisasame cseTneher raca H y uojoj ce 3aTipmasajy intjaacxa jeninbe-
HA, 'Ho* cy ce crsopxna npit cysoj necrimaximjH xameHor yriba. 

KOM/LBeKCHH alijOH [Fe(CN) 6]' ' spa° je nocrojaH 6CONCTalfra HeflOCTOjaHOCTH Hata se-
minally pena 	36or Tora pacrsopx clwpormjamma He noxa3yjy peaxulljy Tim Ha Fr- ist 
Ha CN'. OH je noi•nyH noc-rojaH H npema saanyxy. mcenintama H amountjama H y seats c 
mije orposan. C 063Hponi Ha wiconaianniY now Tma sononma, Hae(CN)2] npimasit spno 
jaium KHCeAHHaMa AOK je meHa Rana Avicomjagmja seh npwacrHo ena6xja (K3 =-- 1 •10-s, 
K4 --= 5 •10-5). IbeHe coax anicanaux merana cy nano pacrsopHe y HOAR, amt sehium conm 
ABOBaBeHTFEHR merana TeIIIKO ce pacrsapa. On Tp0BaBeHTHHX KaTjoaa HeKH Tamol)e nab, 

 ca aHjOHH.Nia ckepoitHjaHosogownHe xxcenme num pacrsopsbma jesinseisa. Ty ;roam, 
HaripHmep, H HareHousHo 11.11aBa co Tposanonsora rsomta cacvasa Fe4 [Fe(CN)2]8, xoja ce mite 
„fiersummo imaso" H ynoTpe6isasa xao mittiepaima 6oja. Y Bonn H inweniniama 6epniftwxo 
rums° je imaxnitnio Hepacrsopnalso, a aimanitje ra pa3nawy Hansajajytui Fe(OH) 3 . Orsapiuse 
6epninicRor nnasor caviar y xemricxoj aHanit3H as Timm-misuse joHa Fr ••. 

,Ilejcrsom KomientposaHe HC1 Ha jax pac-rsop K4[Fe(CN)6] biome ce =Bohm cno6o-
Tnia cpeponHjaHoso omsma Hamm= y sway 6enora Tailors. Y cysom craHpy oHa je nocrojama, 
a y ripHcycrsy snare genHhumo ce °Haulm= Ha saanyxy H nocreneHo nnasx. Y swot H anxo..- 
xony H4 [Fe(CN) 6 ] ce naxo pacrsapa. IbeHa HajimpawrepHcripumja oco6mia je jacHo impauceita 
CK.TIOHOCT as crsapaise Homnnexcir. Hanpumep, 3aHHALTSHBH cy xplicrainut npoinso,us aniumje 
cymnopHe imceninie cacrasa H4 [Fe(CN)2] • 5H2SO4 H 1-12 [Fe(CN) 2] • 71-1,50.4  

OcHm Heopranciatx jeinuseisa ciwponmjamosonomitim xiicemma se3yje Tamobe paaniourre. 
xxcemusuie opraucxe maTepHje (eTpe, anxoxone, axiom= H no.). On lbtlX• HajsehH 3Havaj 
Hma 6e36ojini Homnnexc ca =pont HojH nano nocraje npH ysajamnom sejcr.sy o6e marepHje, 
=HIM je. cacras H 4 [Fe(CN)2] • 2(E21-12)20. HOMTO ce off y so= MHoro tease pacrsapa Hero 
cno6ossa cliepoglijaHosogoamma KHCe.TIHHa, TO ce 3a go6Hsanbe ose KHCCHHHe 061111H0 Time-
6ibasa osaj HomruieHC, H3 xora ce 35rim crap ynarbyje nancisimum 3arpesaisem. J10 H3BeCHe 

mepe cunoHocr Ka nazem crsapalby Horannexca catlysaHa je H Hog COBH H 4 [Fe(CN) 6], c wojxma 
cy no6HaeHa TaxBa cnouceHa jeninseHA xao HanpHMep (NH 4)4 [Fe(CN) 8] 2NH4C1 • 3140. 

59) PonaHHsH E(NCS), naKO ce pacrsapajy y swot. I43 pacrsopa corn ce o6Htmo 
ionsajajy y o6nHxy Fe(NCS)3  • 3H20 (3eneH), Co(NCS)3  3H20 (Tsy6imacr) 'H Ni(NCS) • 

1 1/2H20 (scrompx). Ca ponaHunama antuunmic merana H amonujyma BaK0 rpanit imanutexam 
jegmbeiba Tana, yrnasHom, Ms CE(NCS)41 H M4[E(NCS)6" 3a ico6anT je xapaicreplicrittmujit 
npsH THII, as rsombe H HHKail — Tipyrx. 

KomnnexcHli ponammn fe2+, Co2+ H Ni2+ peniumuto cy Henocrojaim it no icapairrepy 
nmoliTrianaie Y PacraoPY nOnnanaty rimy nsojinix come. OA HADE Cy irajaammussimjit jenstbeiba 
xo6anTa, xoja y 'whim cnytiajesa Hmajy y 6e3sonHom craiby KHTelf3HBHO missy .60jy. 
pacrsapaisy y manoj xonimmix sone °Ha ce 6oja ospwasa, amt pa36JUDICHBalbeld. 	sonema pSCTBO- 
pa go6nsa ce ppinitiacTonpHeua 6oja KapawrepncyHtma sa Co-. Ha crsapaiby HomnnescHor 
pogaHHga oacHosaHa je necro yncerpe6lbasaHa meroga aHannrwtHe xeMHje 3a Aomasnsaibe xt3 
6anTa. 	6H ce nosehana ocernasocr peaiamje o6Htnio ce npitmeisyje excrpaiamja ,HO6HseHor 
jeninseisa cmemom amunEuncoxona H eTpa. Mecro cTsapatba ansoxamio-eTapcnor cnoja moms ce 
peasnllja Hosecni gogasaibem anew= pacrHopy. Tana ce ocemlisocr peasinije join same 
nrosellasa. 

H H T p a T H E(NO3)2  gory ce go6HTH pacTsapaibem og•osapajyhax meTana y Pa-
36nowelioj HNO, Haxnanno. CBH cy =KO pacTsopibium y soppy H Ho pacTsopa ce HanaaiaiY. 
non obirm ycnoimma Rao xpicranoximpant clic-rasa E(NO3)3  • 6H20. , 

6.) Kap6oHaTH FcJ+, c jegite crpaHe H CO 2+ H Nis+ — c npyre,.yHexoninco ce 
pa3nHa•Yjy no Hatumy csor nocrajalba. Kap6oHar TisosaneHnior rsmicha (FeCO 3) imimaja ce. 
xao 6eo Tanor Rana ce Ha pacrsope corn! Fe 2+ nejcrsyje pacrsorusrumm Heyrpanimm xap6oHaTHata 
(Hanprimep Na2CO3). Y snasmom crow off 6pso no3enewit, a 3aTHM nomptnt simsaricy 
noTnyHe icimponme w oxciuraimje, nm4 'ieMy ce cisapa Fe(OH) 3 . Y soTtit xoja canpum 
Rap6oHaT Fe 2+ ripitmerno ce pacrsapa yc.nert nocrajan,a 6moap6oHirra. Ilo3Har canto y pacrsopy 
Fe(HCO3)3  nano ce (Hapoturro npit 3arpesitiby) noHoso pacnana y3 Hansajame CO, H sone, npx 
tieMy ripawnitmo yinacroj Sops Hepacrsopmi FeCO 3  npena3H Ha saanyicy y Fe(OH) 3. TO into 
ce Fe(HCO3)3  nano crsapa nnni Aa .  ce y nmonium itonama spno mem MU= pacrsopeso 
rsoixbe. Aube pacnagame osor je unbeiba npoy3pOxyje (Hanopeno c pacnanamem 6imap6o-
HaTa Ca 11 Mg) crsapaise Tanora,.K0jH mia yToJIHKO'BHme mpseHompHy 6ojy yxoninco mime ca-
gpnat cliepHoncisia. Y npriponii ce Hama.= mem Hagna3H Ha semme xonutume FeCO 3  y sway 
itimepana- crinepwra, xoja ce cmarpa Imo so6pa rsoaneHa PYRa• 

Aejcrsom ueyrpaJlHnx Rap6oHara Ha pacrsopnama jeniuseisa Col+ Ni 2+ innsitiajy ce 
IlallX0BH 6 a 3 H x map6oHaTH. Heyrpanim sap6oHarit o6a enema= TaBO)Ke ce y o6nincy igy-
6Htiacro-riptietror onHocHo 6neno-3eneHor smicranoximpara cacrinta: ECO, 6H 2O, Cale0 nej- 
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596 	 X/V °alga *Oa titpuoonot cuciZeAta 

CTBOM 6HHap6oHara Mann= Melina Ha pacrsope 11412C0BHIC QOM. Be3BOAHH KO6anT 
C00O3 (pysoimacr) H NiCO3  (ILIMBIOICTO3enell) mory ce mO6Hrld Sarpelialbelit SHX0Ban Rpm-
cranoxwals y saronmeHoj mem= Ha 140 ° . Ca sap6oHansaa maim *atm H amosHjyma 
xap600aTo Coe+ H Nie+ rpwie y Boom Tem° pacpsopshime AsojHe coJm Tana Mi [E(CO3)31 xoje 
ce Behind ne.nom namsaiajy ca germs! mammy.= Hpacrange some. 

62) Oxcanar H Fee}, COl+ H Nie+ Temxo ce pacroapajY. BMX a-06agno ce ma pa-
crimps TallOIKC xao xpocranomapaTo- camas EC204  • 21120; Ca oxcanaTssia:aniauunix AeTa.1111 
OBH nano rya= pxojoe - conic Tana M2 [E(C204)2]. Aox cy.asojini mama= Co H Ni Tam° pa- • 
co:wpm y wax, oarooapajyha jeninhena Fe whom genom• cy nano' pacrflopsa. 3.3a•roomyra - 
co comma- Ki[Fe(C204)2] • 21120 Hamm npwleny  y clioTorpasinijx. 	• 

63) C y n (13a. T H noc.marpainix•enememra xamajajy cc 119 wimps o6xmo° ago. Epic-
cranoxiiaparo CaCTRBH ESO4 • 7H10. 3a cyndiaT mama xapincrepocriigag je.Taxobe xpitcrano- . 

 =Apar cocoon NiSO4  • 6H20, nosnaTy Asa o6Junca =au cc 3eneH. Hpan ce maaaaja H3 
pacrpopa y innepoany 31, 5 no 53,3°, mon! 7- Ha minim TemitePaTYPasia. Y Oissommom criaby 
FeSO4  je 6eo, CoSO4  'wool a NiSO4. 	nosy Fe-Co-tNi Tepsurim nocrojanocr cyn- 

c.e-  ammo= nosehaaa. Ca cynclianisia amaninix.meTana cox .1181C0 rpane =One corgi Tuna 
moon •-• Ms [E(SO4)2] • 6H20. Y °Be cnanii, Hanpmep, 6neno3entua coroond'ai - (NH 4)2 

 [Fe(SO4)2] • 6H20, Root ce yncrrpe6masa y xesuichrass aoanx3w.sa Mopooa co). Mamma 
no cacraay nnario3enexa co HH1CJM CJITACI1 xao yo6waajem nona3m maTepojan opo mammal. 
MT° ce nom rooncha, inaBojeoa je 60na Takohe mennTy-  oarooapajyba cno6onua xorannexcoa 
xxcenona-Hae(S002]. PVIC191TH Fe, Co R Ni 1141143e ce winnow; y HPHpomx, rme nocrajy 
oxciiaauxjom oaroaapajyhox cynclillaa. . 

64) C y n cp H A  x Fee+, Coi+ x Nie+ .o3ainijajy ce Rao. Hinni y Bonn upturrHgHo 
CTB0pHH T43103H aim ce pacrpopHma HAMM= COJIll'aoaa (NH4)2S. 00 10X nocne Tanonceiha CB11 
Tpii,cyn4ataa -ES HMCO ce pacritapajy y .pa36namenosi xxcenonam% uai H TalCO C.1146HM xao LUTO 
je cophema Paricemuia..11pn CT11181by y Tex1HOCTH COS H NiS• 6p3o npenase y Tem° pacroop- • 
31.11Hy mosisisscausjy, aox ce noxaminhe FeS npema nocemoama 6orao Be - melba. Ha Basayxy 
anaman ,:tanor cynciniaa -rnoncha =KO ce oxconinne y FeSO4 . Cynclixao Xo6wrra H mama swam 
Cy .conoina o6pa3oBaihy xoncoainix pacniopa. 

too Tpx cyncloopi cpehy ce y npopoax H ocom Tanometha 113 aoaenox pacinopa gory ce 
tico1e.ao6irro 3arpeBaH,eM enemexaTa npw gemy pen:410a lege moms exeprogilo. OHH xpocra-

notuy no Tiny NiAs (cn. 367). Ilpaimonly rrinueeHy 118.94.3H yrnamom FeS (T:r. 1193 °). xojo 
capon xao yo6ogajeolf nonaann maTepojan 34 go6maaihe cymnopooaornixa. Xmapocynclima 
rnowha [Fe(SH)2] ono ihemy oarooapajyha 6a3Ha co [Fe(SH)OH] je iiajoananijo Carrel:ow 
neo nexomrror • 6nati. 

65) lipspomss itepHoionot CapHH, HanpHmep, in no6attail.e „at eHAemejeac x o r a 
H T a", Rojo je npeanonaio A. H. Mexamejea H Rojo ce y'xemociauti na6opaTopxjama moors 

ynoTpe6shaoa. OH ce go6noa cranaH,eM 100 Temainciaix awiosa xonocboxiije c 25 ,genosa Boma, 
nocne liera ce ocroinhenoj /42CH mos 30-40 aenosa mapexor °Kama H 34THM, 0,1-1 aeo clop-
iiajca. (mini nanexora yn,a). Meggemejeacm mci neno npowha in croon°, merane H T.m. (Hap°, 
limo axo ce omc npeTxomo cna6o 3arpejy)• 

66) Oxciia xo6airra ynoTpe6n.wia ce in 6ojeme•• aroma y passe Rojaoce =Be 6oje. OH 
oTnyurra xoceonm seh H3B11)L 370° . ,Ito6imen Tepsuitnaim pa-month:4m . Ni(NO3)2  ORCHU-11111CJI4 
06Ht1H0 canpnot maibe xHceolocaa, Hero uno onrosapa topmyym N 203 . 

67) 3ainnwhinio ocxopinixhasaihe nponeca oxcmanoje •aiscoaaneomor rHomba y /to-
HaneHrHo geniaoa ce y hennjama r s o nch e H H x 6axTepoj a. Ose ancop6yjy 113 °Kamm 
coma Fee+ H Hoceoiix, opt why y .ynyTpaunisocrx o,HX011111( opramsama 'retie petualoja npo-
6nonaio ospancems jeaxamoom: 4Fe(HCO 3)2  + 2H20 + 02  = 4Fe(OH)3  + 8CO2 . Eneproja 
xoja ce Hof TOM ocno6aha c.nynui -6awreplijama 3a oarmaawhe imixooe nanorroe Aenaniocix: 
Oxcliamioja roomha je npema Tome /OCT Ascassa mooches= 6aicrepoja x oarooapa oxcioraniijo 
yrmemoca y opraHH3autna HMI= HCHBOTHHA. 

BaxTepoje Tswana pa3moonatoajy ce yrnarm4 y ooaama roonchemmix H3Bopa, mom-
sopa, po6ihaxa, H T.cn. He perm mama ce macoligo pa3oulle.'1141X0MX xonomja y Boaosoamm 
nemma. Houle, waymopama 6airrepoja, xnapoRcoa rooncha Kojx ce pxyrnio y IbHxOBe opram3me. 
cnence ce Ha mx0 6a3exa y Rojo= •cy HQ3sene nrro Tonom spegena o3a3ma craapaihe 'Benoxxx 
oanamiurra pyga roon:cha. • 

08) lipo neyrpano3anojit omen= pacroopa cones Feed' xmapoxcita rooncha Tanonui ce 
Hot pH = 3. Oaroaapajyhe 'heroin cones c apnocna6o itipa>neoom mcenom ityinanijama - 
95ePuulu, aoanoroo cy no carrot*,  anymiinammi H 113B0,14e " Ce oa jeaxo6a3oe r B o nch acre 
mcenme - HFe02 . Xyro mot upaemc diepwro HaTpnjyMa H icaimjyMa Mory. . ce ao6irrx 'nano 
33 poen:tops Fe(OH)3  y RooneTposamm anxamijama, Tax° licranwhem Fe203 ca cogom HIM no-
rainom. Y BOHR ce owes xii,opono3yjy ;to . -oaroaapajyhox anicanoja H Fe2O3 . Ha Ao6ftjarby (Ha 1100°  no cxems: Na2CO3  + Fe2O3  = CO2  t + 2NaFe02) H 11410111,4110). xeMpoilssm NaFeO2  3acnonalia je jenHa Texinsixa mem* ao6otarha mycroxixe cone. °CHB ankanom Home= cy 
TaK0e cliepirro 4.1H411H03eMILIM 11 HCIUM AZpYTHX mewls. 3ainimmorio je, na omoojeox no ca-
craay =vim tem= omaiy paanottirre, xpocranoe crpyicrype H marriema coojcrsa. Tam je 
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1 . Tpylia zeoxdja 
	

397 

o6panu mown= H3pa4erarma (a Taxo4e npra caroperaarby 
rsomba y npaxy Ha aaanyxy). Ha 1590°  (DepocDepsoscsjk ce 	NM 
TOM, a npra join BHUMM remneparypama HaIyHIT8 Meo IMMO- 	900 
mina npenaaelm y FeO. Ilourro ce npHponim marHeTHT He 
pacrHapa y annanHjama H xracemmama, a onrinnyje ce AOBOJIMO 	100 
so6pom enewrponposoxbusoudiy, OH ce HaTHMA8 — HMO- 

pnuxhyje 38 sspasy ennerposa, xoje ce npszaemyjy y pas- 	500 
JIHMHH/A enesrpoxemscialm npouecsasa. OKCHAM no =Taffy 

aHanOTHH marraenrry nomarra Cy H y cnynajy Co H Ni. 	 .100 
70) Ca BeABICHM Hramnom jams anxiumja =mon= 

Co mace Aa Mann xranpmcocona. Hene on °BIDE coma 6sne 	100 
cy H3MBOjCHe H y KI3HCT8HHOM cram y. K80 npweep mom na 
nocnynal 389M H068.9TaT xanrajyme 	Rs[C0(01D3]• 	1100 	1300 

71) Ocard oicatztalINjom tut= XeMHCHEM nyrem Ni(OH)2  
=we ce nperaecTH y ralinemosinponcran jour n enocrpo- Cn. 390. PasHorona Temente 
onornagnjom y anniumoj cpenrarara. Ha °Home uporecy, yno- 	nracomijagraje Fes% 
pen° ca racnoprambarsubem jaxrax onornanramrax oco6raraa 
Ni(OH)3  pane noraomor no6rajara.a enexTpratme cTpyje, 38CHH,  

Ha ce =jos° anicamux axy.wyAaraopa. Ramona jenna enempone toPhinPana je on npaxa 
menumor rHonc6a a npyra on lampamcanor rannemonorna. 06e esesrpose enryurrese 
cy y pacrnop KOH (some ce veer) sosaje Li0H), Koji npHMeTHO noselsasa HaTUUMITCT asymy-
=Topa). Xemmcsa sponecs xojs ce AetuaBajy ups npammerasy H nyrberby anympurropa Moly ce 
npeTcrarararm cxemom: 

npamabobe 
Fe + 2Ni(OH)3  -4=t Fe(OH)2  2Ni(OH)2 

 nymerase 

Hanoi as IIOROBH788 annanuor anymynaTopa npra npanaboby jermax je npH6ninnrao 1,3 Horns, a 
npra nyiboby 1,8 BOJITH. ,Maier ce sa swam amain MX sucymynaropa ymecro nranad* ynorpermana 
mapsnOym• 

Pa3AMMHTO OA o6wmor OROBHOT anymynaToPa (X § 6 non. 31) =MAHE axymynaToP no6Po 
Hanpmania nymerbe a nyroTpajrao crajame y racnpaxaberaom croiby. 3axsan.yjyhra TOMC, a Taxote 
cpaamepHo MaJIOj TCMUfHH H Bet0j TIOCTOjaHOCTH span II0TpeCy, OH cc Helm ynorpe6 .11!asa sa 
oncuysounufie paanwmrax ypebaja. Tnararam =Amman anxannor =mat:Topa je 
H.eros ammo mobil xoedurantjerar xopxcaor nejcrsa. 3aTo je sa Belle cnuracoopme ypebaje 
genicxonramjw onorEHH axymynarop. 

72) Be36ojHocr joie Fe— morace onmrnenHo na ce notame, axo ce crnope yc.norara, xojra 
npaicrranrao ambricyjy xranponraay. Taxamm ycnosrama onroHapa, Hanpramep, pacrsapame Fe 
(C104)s y MOMapHOM paCTBOPY HC104 : so6sja ce 6e36ojas pacrsop mix nowyrs TeK ups pa-
36nancerby. Ilojaraa 6oje BC3aHa je c pealarmjama no exam: 

[Fe(OH2)3]•• 	[Fe(OH2)50H]•• + H 	[Fe(0142)4(01-1)3] 211• 

Tj. Hems je ca aameHom monenyna Hone; xojra raenocpenao onPY)nYiY  Fe", joHHMa OH-  Kola ce 
naico sabolmusuy  (s. XIII § 3). 

73) Koscraara senocrojasocrs somonescsor joss [Co(N1-13),]••• jessasa je 6.10-8 
 3a rposasestss.ifilHaA nosnaTo je otano nozonnexcrarax jeninfieraa ca cnowearam opraHomm cyn-

CTHTyeHTWat y Yarpanaboi c4)ePs. HOCH OM ram( cy um! 06HMBH14 yCJIOBILMa nornyHo nocrojaffs. 

74) Bessossn xanowtsidu (FeX3) mory na ce no6Hiy nejcrraom of roraapajyhux c8060. HBX 

RanOrefla Ha merlins° rsostbe. 14.3y3eTaic MHHH CaMO j08, HO* TpXbaH cripamessia Fe Attie nPo-
=Bon xojra no cammy oproraapa cbopmynn Fej t, (ram 2FeJ2,• Fej2), Tj. KOin y ce60 camp= 
nopen TP0B8ACHTHOT a ABOBalleHTHO mos*. ,11,arbe passarame %MHO HOTMIMOM npeMa pe-
aramjm Fe3J8 4K2C0a = 8KJ Fe304 4CO3 CAYMCH KaTK8A 38 rexsamso soasjame 
sujyraioAsSa, 1109a3elitt OA cno6ossor iosa• 

Kpscranoxsspar. FeF3  3H20, Kohl ce miss* ups scnapasoby pacrsopa Fe(OH)3 
 y cpnyopososossmaoj lateens's' 6e36ojas je, a 6e3sosaa 4styoPss ram.* o6ojera je =nem. 

C 4utyopranrama among= meTana naxo neje nraojrae comic Tana yrnomom M alFeF21 H magrea. 
Ao6llinut je Taxote cso6ossa sacenssa xoja onroraapa nocnenmem nary comic — H2 

[FeFel- 31130. 

Mg(Fe02)2 [d(FeFe) = 3,46 A] cbepomarraersH, nox je Zn(Fe0 2)2[d(FeFe) = 2,97 A] =pa- 
MarHeTaH. 

69) Rao jenmobe rraconbacre Parcenrame (HFe0 2) ca Fe(OH)2  xao 6asoM mcme ce tam-
wars mssepan marsersr — Fe304. IbeMy no cacrany onronapajyhH upu cbepotepicsaut 
some ce sd6Hrit jams mapemem Fe203  (cs. 390) H no6raja ce y °fumy mum= npra rapenoj 
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598 	 XIV. OcAsa rftyfia ileptioamoz cuarmsa 

UpHOMpX Peas  (T.T. 300, T.K: 324°) mom. ce MHO npetwcrtrrn cy6unmagujom (y OT-
cyan Boma). rycnnia nAroaux napa Ha 400°  onronapa ynnojetioj (Dpmyun (Fe 2C16), a B3- 
142A 7500  — npocroj. Ilonantabe Truce whymtba aJIKOX0311111X x erapcianuacruopa pca3yje aa 
upocry cloopmyuy (Depazaopanisoht cc Hanaue y B,sMa. Ha Ba3ayxy-FeC12  ce mac pacnumbyje. 
Clutopmusata RH= Mama oa je cnoco6a0 na naje naojue wilt yruasuom ram M[FeC1 2] - 

 Mi [FeC12]. Cuo6onae mamma tcoje um ourosapajy excrpaxybr ce• mpom 113 couoicacenax 
HOACHBX paCTHOpa 4)epax.nopxna• • 

Orpywypa monexyna Fe 2C16  y racuoj dualt onrompa nomainoj Ha eat. 240, Tj. ona je. 
anaaoraa crpprzypn monacym A1sC12 . Ilpm mrpeasuby (toperora (teparlopana aaaan 200 9 , 
YlloPeAo ca acnapaaamem HOMHBA Ae.Tinhurnia nmconniauttja  tmo CX041H: 2PeC12  2PeC12  
+ C12  Mission's naconajgureja mpxoupseaor PeBr3  ane j0111 ,3HaTHO • Juwane, a 4repajonen je 
soh as oftwioj reramparypa aenocrojaa 3aTO y 'HICTOM maw amje Humojen)• 

75) On XalIOreHltIla rpomucaraora xo6aura najnocrojannja je aenematpx CoP 3, xoja ce 
mane no6ant uejasom clugopa Ha CoF 2  as 300° . 1lO3HaTa e-g 'ralC01)C HMI H,erosa KOMUJICICCHa 
jerunbaba, Hamm/am KaCoPs] a [C0F2(NH2)21. Ornopeao • MICH xpacnoxnuutpar 2CoF2  
• 7140- =ABIOS cc as oxuabeaoj ananutcxoj mono npm =emporia= pacisopa Ca :  y 40% - 
THoj HP. Bonom ce on nornyao augpoanayje rpanetar Co(OH) 2. Bpuo HenocTojau 12411403elICH 
COC13 moue na ce no6Hje nejcntom nonoinnutuopana sa Co202  y mpaxy - ust - 5 Raton cnoja 
cyaor crpa• 

76) rlpocr n  a j a a a n rpoinumnuor raond)a aide noun= Haul:eras, jentubema 
(1►epsintjaaosonoanmae xacemue jo6po cy. apoygmta. Komaneacaft joa [Fe(CN) 2]"! .apato je 
nocrojan (xoacranra neuocrojaaoc-ra ants pen aeuntuale 10 44 ). 3a no6saaibe 1C2 [Fe(CN)6] 
yno-rpeftaaa ce o6mao oxcnnaguia .K. 2 [Fe(CN)6] • Cr1060ARRA1 auopom y pasfunaceaoj conoj 
KHCCJIHHH. 

KILIIHjyMcpeplIKHjaHKA num mpxonpaeue xpacraue, ICCIjH mat CHIThelby y assay WC-
BR= y acyra wax Koji! ce J1a1C0 pacraapa y Bona Ca .senematcroncyrom 60jOhl. rIpsurraquo Ks 

 [Fe(CN)2 ] ce yricrrpe6marta yrnamom xao jaxo• 010:114a1MOHO cpencrao, Koje napoturro ax-
TIMM neicrnyje y anHanHoj cpenima (npm qemy ce pent' cyje no K4[Fe(CN) 2]. YHajamaHm nej-
cmom HoHnewrporiawax pacmopa K3 [Fe(CN)2] 14 HC1 mom ce H3jH30iHTH (y Bum mplatx xpa-
cram) c.no6onna dwpnunjaHoHonomma HHcenma, lc* ce Telma) mace ocno6onant npHmeca. 
CYAetin no  nHconmjannjw csa Tpit Bouomaca, osa HHcenHHa uprmana rPyrni Hpno *lc= mice- 
▪ 3arpeHalbe K3 [Fe(CN) 6] c HoHnewrporcumm pacruopom KOH (1 : 1) npaheuo je Hngsa-
jaHAM xmcecnnuca a cmapalhem K.4 [Fe(CN),]• 

Ca COJIHMa AsorianorrHora rao)*(4a pacraop K2[Fe(CN)6] OJIMSUC uaje Tanor „TypH6yncHo 
nnaHo" cacrarta Fe2 [Fe(CN) 6],. Cmapiube osora Tanora HcHopunthyje ce y alianirmucoj xemHjH 
3a nomannalse jam Fe•. Corot TpoBanaimora rrionca npwrom He cmeTajy jep joH Fe•• uaje 
c HanHjymcjwpwwjawanom canto nenemacro-mpHo o6ojekbe. 

77) Hoped icomunexclua lotion.= raoncta' ca mecr joaa CN' y ynyrpaunboj ccImpit, 
1103HaT je . 1ED13 jeumbeiba xoja canpme canto e T raw= jona, mat gemy je mecro me-
cror jona aayaero ,exam upyram jonom (NO 2', A.s02", S03") MIN HeyrpantnEw monexyuom (NO, 
CO, N1-12, H2O). Can mom xoNtnnexca raoactja atairee mjennamicant amellom tipycuou. Osa ce 
mory AO6HTH H OA )Kyre H 01:1 upueae xpraie coma (Ti.  caupace y caojeray •paninelba KOM1171eXCa 
• nnoaaneirro H rpm:gamma° raoacte). 3aBacno•.o.tona6oja rpanarema HOMIUTeKat H ou miaow 
rpyue xoja aamemyje CN', mum Baneantocr, swims apycana napapa on 2 no 5. 3aannuams 
cneunjanaa curiaj upercraurba Na 4 [Fe(CN)2N0]; fixome je raoacte, aarnega, jenHoHaneirrao: 

Mamma npaETwlaH 3Hanaj lima on iipycitAa -mirrpolapycivi narpniyna — Na2[Fe(CM5 
NO] • 2H20, xoja ce Karam yuccrpe6mma y xemacxoj aaanman xao patinas Ha joie S" a SO,". 
To cy Ha HaALLYXY nocTojaHH py6HacHogpsean HpHCTallik, mac pacTHopm4 y BOTH H anHoxony. 
C joHoM S" pacmop HinponpycHna HarpHjyma ;pie gprieHon.y6HqacTy, a c jOHOM•S03" — py-
Hurnac-roupseHy 6ojy. 

78) ,Itejcpo KCN Ha cam naosauearnor xo6aum y rxpacycray oxcanantionnx cpen-
cram Bona craaptuby Romunexcaor unjaanna rpouanetnuora xo6anra. H3 Paco xoHiteurporia-
Nor pacraopa K2 [Co(CN)6] ce nano* y ormaxy 6uenoacyrax 1(pm-ram. Ynapasathem pacraopa 
no cYoa ca HNO, laral H2SO4 H excrpatautjom cyBor- ocraaa Bonom mome ce no6arx y (Army 
6e360j1MX HpliCralla cno6ouHa ICO6aJITHAIljaHOBOAOHHt1Ha xaccuan — H, 
[CO(CN)4] • 51-120: Osa ce pacruapa raxo.4e y aJIKOXJIy a apercutama jaxy rpoGasay Racenatay. 
Y aortmom pac-raopy ona je nocrojaaa canto acuo,rt 50°. Pa36uancena pacraopm xo6annuatjam-
aonoltaxwe ancenam H momma CO= nocrerxem ce paanamy raxobe nou ynatajem cnernocnt. 
Hanporaa, meats jaxoj HC1 x HNO 3  cam cy nocrojaan, lax a npw mrpersaa.y. 

Ocam lis  [Co (CN). ] ca Tpoaaneanunt xo6anrom nom= cy 1.1 Komunexcm xacentala 
H [Co (CN)s  (0112)s  11.oj of oaapajyhe cam (o6Hquo — upaeae 6ojc). Ayanua 3arpesameM 
cno6onne xacesnate Ha 120° mono ce no6wra maim najaamn Tponaueirraora xo6aura 
— Co(CN)2  Ho* c BOJOM upenam y upaea aaupar cacrasa Co(CN)2  H2O. 3arpesamem no 
THM HCTHM ytnomma comm H [Co (CN)4  (01-4)2  ] uo6Hjajy ry6wrax Bone Kohuntexca =Ha 
M[Co(C1‘)4]. Mania cy a next xonumexca xo6airra, mamma npyc.anHivia reowl)a. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ I . rpytia zeoos0a 	 599  

79) leIHTeH3HBHO o6ojen upsets 1440 apt p ona a an Tposa.newraor rsoacba JIIIICO 

nocraje nejcrsom jona Fe••• Ha NCS'. 143 pacrsopa ce mom H3ABOilITH xao Tamamipseu icpacra.- 
noxampar Fe(NCS)s  • Nig% MHO pacinopaH y sopa, amcoxony R eTpy. C ponamtaxma 

mera.na 4)epaponamm rpaui penansmo nocrojana Rohumexcsa jentmeiba, on xolinc atm 
npamep mome ua c.nyaut Tahmonimenti K s[Fe(NCS) 6] 2H20. CTsapaibe Fe(NCS)s  acicopit7 
mhYie ce y xemitcsaj attann3a Rao spnci oceirmnsa peammija 311 noicammalbe joaa Fe••* it NCS'. 
Hera 6oja ..ce nojaszyje upa nocrajamir Oita FeNCS••. 

." 80) 1 T p a T Tposanearsor rsomba [Fe(N0 6)61 Moire ce no6ant paciatipamem Fe 
y 25%-mmj a30moj HHCeJ111H11. 143nsaja ce xao cxopo 6e360jall KpHCMTIOICHApaT, HOilt othalnao 
canpam 6 HJUI 9 moneRyna sone: Ilpst therosomPacrsapanq y soma no6aja ce mpic (ycnen ammo-
.na3e) pacrsop xoja ce mome o6e36ejirra nagancom AOB011aHe mamma HNOs. HarpaT tposa, 

 neantora rsomba naxo ce pacrsapa y erpy. 
81) 0 x C a n a T Tposaneamora rsoacta mace ce no6ant xao myr (Koji( ita mammy 

noseneint) humpoxpncranacr npax cacrasa Fe s(C204)3  • 5H20. Attanorao .xo6aarono jemin,eme. 
imje no3HaTo. Hanponts, Heim Komnnexcan oxcanant no3itant cy 3a o6a enemeara. Kaanpitmep 
mory na nocnyme 3enewe amomijymose COME Tana (NH4)8 [E(C204)31.3H20. 

Aitanoraa no cacrasy 	6ojn) Ramtjymosa co rsombesor xohumexca ama 3IIHNIMMHHe 
tbaroxemncxe oco6ime. Y ibeity pacraopy no ymnajem csernocra nacraje penymmtja Tposa-
neantora rsomba y naosanewmo Ha pay oxcananaje jolts C s04" y CO2  no cxeun: 

21(8 [Fe(C204)3] = . 21C2 [Fe(Cs042) ;co, 2CO2  

Hon= osa peamtnja Teqe y crporo onpeteRnm °mamma npema Ronatamama ancop6oamte cart-
nocite eaeprnje, mome ce acRopricarra sa mepethe acre.. 

Ha osoj itcroj peaxunat 3acaosano je x onnp a me p T e xc a. Xarrraja HaTOILYbeHa 

cmemom pacrsopa K3  [Fe(C20,08) (ium of rosapajyher turrpara) H Ks  [Fe(CN) 61 nommtje ce mp-
Temom minnows Ha 11P013HJIHO) xapraja H =TEM nomsprae nejc-my jaxe csernocrn. Ha mecm-
ma xoja Racy noxpaseita nnsajama myreaca Ham& permuntja Tposanewmora roB)4a y mm-
sanearno. Axo can norommo xaprajy y BOY ocseTzella mem noxpuhe ce cnojem Typn6yncxor 
nnasor, Am no nimajama Imre= ocrajy Gene npyre. IIpehsa TO= no6nja ce HARM Ronnja xoja 
Tomo J:1,0e. cse neTame mamma. • 

. 82) re3BOUIEH C y n 4) a T Tp0BaHeHTHOT MOHO ponsaja ce xao 6eo npax Rana ce as 
Fe203  meictsyje Romrarposaimm cymnopaom ICHCeJUIHOM. C sonom OH rpann IIH3 xpitcrsum-
=wan; nom on HMI (ca 9 s 10 H20) Hanaae ce mums y npapona. Hamm:num 3arpesamem 
Rpacranoximpara ry6e Bony, a ups ,ixamem mapemy 6e3somior Fe s(SO4)s  osaj ce pactana 'Tema 
jermaxnum: Fes(SO4)8  = Fes% 3S0s. Osa ce peaxnaja pan* acxopigullastuat 3a mamma 
cymnopae xncemme. 

Ca cynclarnma mutant= =Tana H amomijyma Fe s(SO4)3  naxo rpanit nsojne cairn Tana 
crance — M[Fe(SO4)2 ] • 12H20. Y nacrom claiby oBe COJUI cy 6e36ojae, aim cy o6sonto ycnen 
Tparosa cynotaTa Tposanewntor miutraaa o6ojette 6nenozy6H'iacroM 6ojou. Hajo6wmitja cranca 
raomDa H amonajyma je NH4 [Fe(SO4)2] • 12%0. PacTsop Fes(SO4)8  pacrBapa CusS H CuS, 
nrro ce acxopHuthyje, npu xampomeranypnmom no6inuaby faxpa.. (XIII, § 2 non: 7). 

83) Cymbal. Tposaneantora xo6aara moace ce no6wat eneicrponasom sacalsettor pacrsopa 
CoSO4  y 40%-amj cymnoptioj xacemum. Ilpmf TOMB ce OH H3ABaja Ha oxnabenoj Ha 0° axons 
Rao aeneno um xpacranonmpaT cacrasa, Co 2(SO4)s  • 181-40. OH je mano nocrojaa ae camo 
y pacrsopama Hero R y qsperom cramy. Ca cyntarxma &imam= merana Co s(SO4):  rpama TaM-

HonnaBe Asojae COJIH Tana mance. 
Cymbal. Tposanewnor anima aaje nomiar. Hnax, amo ce as Ni(OH) s  Aejersyje pacisopom 

KHSO4,.np6mja ce pymimacis Texmocr, =raja je 6oja, maw, ycnombena imams NI—. 
84) Hpairraxmo y HOAK' nepacrsopaa c y n 4) H n Tposaneamor rsomr)a II3JIBaja ce 

Rao ulat Tailor, Rana pacrsopmasa cymjainn AtTlYiy Ha cairn Fe••. Y snaautom crow OH ce 
6p3o pacnana as aaanyxy, rpaneha Fe(OH) 3  H sonsajajylia cno6onaa cyhmop. Pa36nameita 
HC1 naxo ra pacrsapa na jegnalauta: Fe aSs  4HC1 = 2FeCls  21-IsS + S. Oranaibem 
FesSs  ca cynclamasma jennomusearmix merana mory ce no6am xpxcnanua msojaa jentiMeiba.on-
urre tbopmy,ne M[FeS 2]. 

85) Jenmbetby FesS3  minor no cacrasy cyntlain Tposanewmor Ro6a.ara mome ce no6irra 
camo cysms nyrem — cranaibem corns Co 2+ ca cyhmopom R IUMaJIIIHM Rap6murrama. Ha man 
Ragan ,rto6mBeH CosS3  o6paayje Rao tICJIIIK case xpacrane, apaxamao itepacrsopmase y HOMI 
H CaMO Tema) nonnomne nejcray tiax H Rougemposamix KHCeJUIHa. 

86) 3aHHM37.11B0 jenmbemd Tposanemsora mamba je iberos x omnnex can it It-

T p H u — Lis  [FeNs]. Y oTcycrsy JurrMyma Fe ce ca a3oToM aenocpenao He jemunt. Hanparas, 
npm mapetby cmeme - rsm4a H nmajyma (Rim LisN) y armoccDepn Ng no6aja ce Inman nome-
nyror cacrasa. Pasnisarro on npyrnx jenstibeiba Fe 8+ Imo npososon xenponmse Li s  [FeNs] xoja 
naxo sine ae no6isja 'ce- Fe(OH) 3  sets mat (wean samba. 

87) Axo ce na — 80°  aa meant PacTsop FeC12  Aejc-rsyje ramncOm 30%-mor H202  a 
amtoxonaor KOH mome ce no6ars n e p o x cis M rsoacta. Oso jepameme nma Barmen upsenor 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



600 	 XIV. Ousa apytia ilepuoduor mamma 

mina, nocrojamor MHO is RHO= Temueparypama, 'wjn COMB .oArosapa crpymrypmoj (bop-.  
ATM HOO(HO)Fe-0-0--Fe(OH)0QH. 

88) Jenuthema xoja •onromapajy manemrmoctm tiaraspu, sa enema& rpyne rsomcba tiny 
maptuerepncramna. HajaanghinaliBilja ou HAIX ie0Y iAltnnien.a cacrama M(NiJ0 6) • Xiii0 (rue.  je 
M = Na 	K), icoja ce o6pasyjy tato cants Tammottpaant Rpm:rani c merman' cjajem, oxen- 
Aannion nepcyncbaTom mbruute =ewe paciaopa, NiSO, X 'hemmers 04rOnnIntlYher =CAM 
swan. Aejcutost- clutyopa (npa saupenathy) as me* ouronapajyttux CO= noctusenx cy raw* 
ICOMILTICKCIM cbnyopnum mersoponsuzarnact Co it Ni mann Ka [CoN a upitenz Kt[Nif.j• 

CoO, MONICe•CC, 113TACAll, AO6HTII amommom OKOWAIIIWIOM CO(0144. lipu Nios, KO* 
CC HI& M01110 A061TIN nOTTIYHO %MGT s CJI060MUI ou nPunec$,.nocraje nensuommuo y upoatcy 
oxcunanuje Ni(OH), xnopom s cn. ane npnammom eneurpontuie. Haase span lenoctojam, ;pt-
omain mucna nocreneuo npe,asst y NitOs.- Ointcan je raxotte m senses o6nnx Nibs, sa je 
Ao6gBalbe nP0n3B0R nebY°06nor Mien* Nick a HiOs  (nint xnahen,y) /Japan ma ce ncuepe 
BOAeH0-413COXOJMNM pacrsopom ncrrante: Him sitrpenasy a 2BaCO s  FeiOs  RS BL UM 
40 850°. 4ennmummo CC C213111/111 &FCC's. OK CC ICKCenifilabill paimaxce ups qemy ce ocno6aba =ICC-
ognic u penznantje months no .  rponanearnor MUM. 

89) troopmanno . cy mernoponanennut Fe, Co a Ni, y eyntintunsta OM= tbopmyne ES,. 
Mebyrmrs, y cpunutm 01311 cyncbmas cmarpajy ce mao cone mcomnuaUKT4nna 01,S0 s  enemen-
TH rpyne months cy y mama nnomanennut. On OBSX cyn4sIna y nPEPonx ce MUM= caw FeS i 

 (snotepan.mtpur). Hp= upax CoSs  craws ce . npm nyncem nejcrsy Bcronn;enor cystrzopa na 
CO20s. MURK:ft NiSi  mom ce no6urn jaunt ncapemem cmetne NiCO, ca cystnopost a K,CO3. 
06a ma cyncbstna, 	intim xao H FeSi, ups =Roby ry6e jenam me° cymnopa H upenase y 
omronapajyhe cynctst* S. 3a mtpwr je ona peammuja no meta FeSt  + 27 ow.. FeS 4- .S 
npnmermo pesepcnnua y lestneparypnosi maregonsuly ott 550-700° . 

90) Ocum y manors ream namenemom peatandom, cone rmoncbese satcenume story ce 
406nrn crantubem 'Fes% c Nas02, nejcpsom xnopa as Fe(01.1)3 ' pasmyhen y mcantenrP001=01 - 
tunauntjasta WIN am /mom Qxcmgannjom room* ysunauwoj cpenatin. Hp' aarpestamy ttieparn 
ce Jinx° pasuancy unnsajajyhn xxceomut (repsnpuco paanarame Bate°, Hacrajc neh simian 120 °). 

	

§ 2. Mumma= menum. 	CBH ILMITHHCKH 1 ►euu1Wt .  uphinanajy 6poiy 
mano pacupocrpamemmx enemokara. 'Comm= alliKOTH OA ThHX y sexibmmoj mom 
onromapa cneneham 	 ,%): 

Ru 	Rh 	Pd 	Os 	Ir 	Pt 
9 • 1077 	2 • 10-4 	2 • 10•-7 	5 • 10-7 	9 • 10-* 	5 • 10-* 

Beoma pacuputeam y pamnim =mama HAuemcTe .mertunt mpao penco o6pa- 
syjy Hone 3mitqajmmja nemcmurra. 36or -Torn cy ORR nocraim 1103HRTH penannoto 
Accra ocopo. 1  

.11ematurra HILITHHCRIIX meta= campome ,ome- cmopo HCH.TbriRBO y enemem- 
Tapmem ,crtuby Rao mpno Re3HSTHe HIRIAleCe Apr= upommonti pacuanalba cresa• 
Ka mm= came• =mum y Tammmm pacnajwymm crenommut macama (amttnormo 
allaTOHOCHHM necmommma)• o6aqmo je hiH0r0 Bela HO HORWIHRe °CHUM ILMITHH- 
OMR merana. Minya° onmajarbe OBRX OA HISITHHe, Hil0 H jematx O APYrnx/ 
npercramma malty' Texmonouncy Temmohy, 'niMe je. neummixtmo upoy3pomomatia 
H BHCORS nem OBUX enehtemaTa. 	 IMMORIUTS ILTISTHRCKHR mere= 
cy Ypancxa.t 

Y cne6o,umom crow enemegnt ruurrtutoce rpyne mpno ce Tomo Tone H 
Teunco mcnapamajy H npema cBOjEM ENORMOUS TenGinahla Rene ce HaTICSAII HS 
name (Ru, Rh, Pd) H Teunce (Os, Ir, Pt). HajBaRCHIfie Ibnxone clummque oco61tme 
H3HeTe Cy y npmnomcemoj Tatuntum. 

Oco6nne Ru Rh I 	Pd Os Ir Pt 

Boja 	 • 

Cnenncbmgma remota 	 
Testneparypa rorusen.a (°C) 
Temneparypa xibriamm (°C) 
EnClapOnp0B0411011130CT 

(Hg = 1) 	  

Cpe6paa- 
cro 6eo 

12,2 
2500 
4900 

10 

Cpe6pma- 
cro 6eo 

12,4 
1966 
4500 

19 	• 

Cpe6pna- 
cro 6eo 

12,0 
1555 
4000 

10 

Mamma— 
cro cum 

22,6 
2700 
5500 

11 

Cpedpna- 
cro deo 

22,5 
2450 
5300 

16 

Cpe6pna-
cro 6eo 

21,5 
1774 
4400 

10 
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§ 2. 17Aasnutsani JtesTsaau 	 601  

IIILTIaAHjyM H manilla SlaK0 ce MeXaHHIEKH o6pabyjy ;WIC cy Ru, Rh, Os H It TBpba 

xprajx. 3a sehtury enemearra nnaTHHcxe rpyne spit° je xapaKrepricrwma an- 
copnuxja pa3Hux racosa, a Taxobe pacrHaparbe Hex= ox HHX, Hauptudep so- 

Xornuca.3 .4  
IIperda xemisamm yriauajruda OROMCIITH nmanstcxe rpyne H3salipexHo cy 

110CTOjaBH. Y o6aHxy Romnamusc MOTalla B&Wla OH 113HX (113y3OB Pd H Pt) He 
pacrsapa ce He canto y 06WIIIHM xxcen3rHama Hero RH y Hapcxoj BOAR. Osa am) 
pac-rsapa unaTHHy, a nanagHjym ce, ocHm Tora, pacrsapa Taxobe y HNO3 . To-

ruberbem ca allItaHltjahla y norcycmy oxcwragnorsix cpexcrtu3a CBH ILTIaTHIISICH 

meTann mory ce 'max npesecrn y ogrosapajyha jegrubema. 
tlax HajawramstjH Bement= Ha o6Htmrim Temneparypama He ;Tejcisyjy 

Ha xomnalcrHe nnannrcxe merane. Canto nprr AOBOJLHONI 3arpesamy Haar* Belie 
Han Mame eireprHunto gejcrBo ca o6pa3osamem oxrosapajyhxx jesruberba.mom 
ce npxmehyjy 3amoubime HHAtimpyalme oco6eHocrx nojeginnut enemeHara; 
npema ratceomxy unarm je noc-rojaintja oX APyrrix merana, npema cymnoPY 

- pyreHHjym, npema xnopy — Hprigajym, npeMa 4)nyopy — posxjym. HajeHep-
rwumje peruutHje Xemasajy ce ca ocMHjyMOM %DOH ce 4Huni npax self nox 06111,1- 

HHM ycnosHma nocreneHo oxcHsmue Ha Ha3gyxy (go 0s0 4). Mama xemkicxa 
nocrojaHocr y cacsxm cisnro wrcneprosaHom crarby (y o6nHxy „HpHHna") y Hope-
berby c KOMIlaKTB1131 xaptucTepHcrwma je H 3a xpyre rinaTHHcite merane. 

Hajsehy nparawnly npxmeHy on enemeHara nnaTHlicxe .rpyrie HMa calla 
nnaTHHa. OA me ce H3pabyje na6opaTopHow nocybe H nojegmin ge.TIOBH anapa-
Typa XeMHCKHX clui6pruca. Y enexTporennum ILTIaTItHa cnyam 3a H3pasy 3arpes-

HHx  enexTpwrimx Helm H anapata, Kohl cmynce sa meperbe BHCOHHX Tem-
neparypa (repmomerapa ca ornopinumma H repmoenemeHara). Bpno Hammy npu-
meHy Krum= oHa H Rao xaranH3arop npx pa3Hum cpa6pHtnutm npotrecHma xemmcxe 
murycrpHje. AJIH ono nonumare nenoxynHe csercxe npowsombe rutaTme mount 
ce HenpoxyraHsHo 3a xparogeHocrn H y 3y6HOj TeXH111111. 5-9  

Jedumema enemeHara nnanutcxe rpyne 3acana HeMajy Hexy Hapowry 'rpm-
THInry npHmeHy. OHa cy spat) paamiturra no TanosHma jep cy Ron nojerummx 
merana no3H8ra jeggrberba, xoja oz rosapajy Hajpammumjilm saneffixocrxma O 
I Ho oVIII. Ann cy Hexe og OBHX mano xaparcrepxcrwme x cpehy ce 01310 Ha0 

H3y3egH. CBH enemerrrx nnannicxe rpyne ognxxyjy ce rosaHpesuo jaxo H3pa-
moron TenserurHjom 3a cTsapathe xortuutexca. 19-12  

Jegmberba deoeaneutrocux enemeHara Hapotwro cy xaparcrepHcrmara 3a 

nana sir j y M H senom 3a n n a T H H y. Osa nocnexisa rpage Bpno BeH11101 

6poj xokuutercanut jegmberba, a canto mano npocrxx. HanpOTHs, 3a nanapHjym 
AHosaneurHo crane je Hajnocrojamtje H y ieP;Hom H y xpyrom carlaiY- 

Os npocrnx jextuberba Pd 2+ Hajsasumje cy merose coax. Bentnat geo cy 
naxo pacrHopnmse xpHcranHe marepHje, o6ojeHe pa3RHM ExjaHcama TamHe 6oje. 
Taxo, Hanpilmep, myrompx Pd(NO3)2  H gpseHompx PdC12  • 2H20, cy o6Hquit 
Tprosalum npenaparkt nana ysnjyma. Y pacrsopy ce PdC12  sell Ha o6H4Hoj Temne-

parypH nano PegYKYie  xo meTana no gejcrsom ymeHmoHoxcHga. Ha Tome je 
3acHosaHa merosa npHmeHa 3a noxa3Hsarbe CO y cmeum racosa. Kaxo PdC1 2 

 Tam H gpyre COHN osor enemexra y pacrsopy cy gocra jam xxxponx3osaHe. 
KomnnexcHa jegumelba geosanexraux nanarsajymi H snaTHHe seoma cy 

mHoro6pojHa x pa3HospcHa no cacrasy. Jegno ok% Hajnoc-rojamjmx Romnnex-
ourx jernmerba je nnaTHHogHj a it os ogoHxqua xxcemsta — 
H2Pt(CN)4] .13-24 

Jextuberba iaposaAeutrmux entmenaTa _HajxaparcrepHcrwurxja cy 3a p o A It 

j y M H H pxxxj yM. 11,14X0BH XHROHCH1111 ssyrkt Rh(OH)3  ii 3O.TIOHH 

Ir(OH)3  — npatcnrrao cy HepacrsopHH y sonic 06a cy oxaoaxrepticam cna6o 
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602 	 XN. Ocma zpyfia ti6puoolioz cuariema 

inpaacemm 6a3HHM oco6kmama, a up' 3arpeBamy naxo ry6e Bogy npena3ehn y 
gpmf o1ccI E203 . Hope, npocTux coax, ca o6a enemeura nomfaTo je Bpao mlloro 
pamfoBponfx KOMI1J1eXCHHX jenubeita. 25-54  

AHOHC x JA 14 E02, Hojil onroBapajy tieifieopoeartentTatux enememuma, 
1103HaTH cy 3a cBe nnannicxe meTane (genii/am° camo y 06Jung xuApoxcifga). 
,Upyra jegmLelia oBe HanewrHocrx Hapolimo cy xaprarrepHcrlicHa 3a camy nna-
THHy. 1.1plieHompx Pt(OH)4  pacrHapa ce H y xxcenHHama H y jamm amoundama, 
a npli 3arpesalby nolimbe r(a ry6H iliiceollinc join npe noTnynor rulialgposarba. 
Rao npoH3sog merorior gejcrlia Ha xlicenHHe H 6a3e, no npaHliny cy He npocre 
COME, Ft& xomnnexcHa jegmeiba. HanpHmep, pealinHje ca NaOH H HC1 Tag 
no cxemama: 

2NaOH Pt(OH)4  = Na2[Pt(OH) 6] 

Pt(OH)4 6HC1 = H2 [PtC1o] 4H20 

CTliapame KomnnexcHlix amomjaxaTa OBHX nemopoBanennufx enemeBara 
Hapax.repHcrmHo je jegmo 3a caMy rummy, npH qemy BehEHa ozroBapa =no-
mina [Pt(NH3) 6]X4  H [Pt(N113)4X0X2 . HanpoTHH, xomnliexcHli aHjOH11 on ire 
(Dopmyne M2  [EX6] (rile je X Behmom jegaH H.ITIE gpyrH xanoreH) 1103HaTit cy 3a 
cBe merane linaTHHcxe rpyne. 'Osom THny ogroliaprijyha jemlitelta o6H7Ho. cy  
o6ojeHa pa3HIIM nHjaHcama HplieHe 6oje. 113Hxolia nocrojaHocr mHoro 3aBHCH oil 
npHpoge rpaglirema xomnnexca, npH liemy je oHa Hajseha Rog jennmend unarme. 

06H9aH Tprosalum npenapar °Bora enemenza, cao6oHaa nnaTHHH-
xnoponogoHuliHa mcenima (1-12 [PtC16]) molice ce Hajnorommje go-
6HTH pacrHapmem nnaTHHe y COH0j 1U4Ce.1111HH 3acHheHoj xnopom. Aejcrliom 
NH4•, K•, Rb• H Cs.  Ha li.eH pacrBop H3gsaja ce .licyr Tanor ogropaPajyhmx mum 
pacrsopmix xnopormaTHHaTa, ulTO ce noxexaga Hcxopinnhyje y ananliTHlixoj xe-
mHjH 3a goxammarbe nomeHyTHx xaTjoHa. 297 32  

Jegmbeiba JuecroBanelirmix enemeHaTa HajxapalirepHcrkplimja cy 3a ocmH-
jym 14 pyreHHjyM. 06a egemenra npH Torubeiby ca Euncamjama y HpHcycrHy oncH-
gannomix cpenczaHa (K NO 3  H ca.) gajy cam ocmujyAtoee of n. pytiienujymmte 
mcemnie, online (Dopmyne M 2E04 . Kao npumepti Talcsmx ocmHiar a H p y-
T e H a r a mory ;la nocnylice my6HliacrogplieH K20s04  • 2H20 H HpHo3eneH 
R2Ru04•120. H jegHH H gPYril 110E( 0611911HM ycnomma peHaTHBRO cy HellOCTO-
jami anti je xemHali4 xapairrep RojH xog MAX npeoHnabyje 6HTHO paanlixlirr. Py-
TeHaTH ce naxo peg yxyjy AO Ru02  xojH je Hajnoc-rojamje loweoHliquo jegmbeme 
pyTeHHjyma. HanpoTHH, ocmlijaTH ce y orcycrliy Herlimor Briuma arixamja JMKO 
(Bell nog AejczHom Hamytuxor HnceoHHHa) ORCHAHIlly .go 0s04 . 33-36  

Jegmbeiba ocAioea.fieutTittux enemeHaTa no3Hara cy camo ca ocmHjymom 
H pyTeHHjymo M. ,Ltejcrlio 4rnyopa Ha MeTaHHH ocmHjym y npaxy Ha OKO 
250° -HogH nocrajamy 6e36ojHrix napa Os F8, Koje ripH xnabemy upenalie y xpH-
cTane licyre xao mum' (T.T. 34°, T.K. 48 °). C xemmcxe crpaHe ocmHjymoxracluiy-
opkin onapaRTepHCaH je Heoma H3pa3cemm oxcHnagHoHnm oco6Haama. C Hogom 
ce on nocTeneHo paanance Ha HF H 0s04 . 

OcmHjymTarpoxclig je 110,4 06W1H14M ycnolilima HajnocrojaHHjH oxcHg oBor 
enemeffra H nonaxo nocraje 113 cimmo cnpameHor meTana H CHI4X TheroliHx jegn-
melba, Bela npH crajamy Ha Haaliyxy. Haj3rogHlije ce molice go6m14 3arpeliaffiem 
npaxa Os y crpyjH KHceoHHxa. AHalior no cacrany TerpaoxcHg pyreHHjyma molice 
ce 0611TM axo ce Ha pacrHop R 2Ru04  genyje lanuxom xliopa. 06a TerpoxcHga 
cy lipno naxo Tormalie H JlaK0 Ecnapn,Hlie xpncranHe marepHje 6.liegolityre (0s0 4) 
HRH anaTHolicyTe (Ru04) 6oje. 1-baxolie nape Hmajy RapaxrepHcrEliaH °rump mH-
plic, jaico Harpll3ajy cny3oxolicy H Hpno cy morale. OgpebnHame rycmne Haim 

ca3yje Ha npocry monexyncxy Teliamy o6a TerpaxcHga xojlima ogrosapa [bop- 
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§ 2. 174aulunacu Amulanu 	 603 

Myna E04 . Oml ce y sogn npanwsto naxo pacrBapajy non qemy pacrBopii He 
normayjy xnceny peaxuujy Ha naxmyc. 

Maga cy jaxa oxcxgannoHa cpegcrp.a, o6a TeTpoxenga ninualquo ce jam 
paanmxyjy no cHojoj nocrojaHocrn. 0s0 4  xmytta Ha 131 °  6e3 paanarama, 
Ronne ce Terpoxeng py'reHnjyma npH aarpesalby go 108 °  excnnomBHo pacnaga 
na RuO2  H xnceoHnx. Hog o61IqHmm ycnomma H y orcyc-my pegyxgnomix cpeg-
craBa 0s04  He nognexce npomeHalvta, gox ce Ru04  mosice caqyBaTn camo y OT-

cycrBy CHeTTLOCTH H snare. Terpaxcng ocMHjyMa naxo ce pacrBapa y anxoxony, 
Hpn qemy ra oBaj nonaxo pegyxyje go 0s02, a Ru04  y gognpy ca anxoxonom 
excnnognpa. rIpema Tome Ru04  je yornnTe 3HaTHO mane nocrojaH Hero 0s04 

 n ffieroBe oxcngannoHe oco6nHe cy napaweHe MHOF0 jane. 37-3)  

Ilpn cBOj paaHoanxocrn jesxffiema enemenaTa nnarmicxe rpyne rnaBno je 
aa xemnjy ifoxono npalcrutwo ncxopninhaBalbe Be3aHo c KaTaMITIVIICHM oco6H-
HaMa C a mil x meT an a. Jatie HJIH cna6nje y6p3aBajyhn Bpno paaHornme 
xemncxe nponece oHn xamaga Hapoqnro onalanaBajy pane peaxgnje, xoje ce 
getuaBajy ca yqemhem racosmor Bogonxa. Y TOM nornegy HajaamimmnBnjn je 
nanagnjym, y qnjem npncycrsy BogoHnx Beh Ha x JI ag rI o w y M p,a x y 
pegyxyje xnop, 6poM, j0,4 H miceomx, npeBogn SO2  y H2 S, C103 ' y C1', FeC13 

 y FeC12  nTg. Hpn je,4HospemeHom npncycrBy xnceomma H BOge nanagnjym 

aacrageH BOA01114ROM npeBogn N2  y NH4 NO2 , Ti. omoryhaBa Beakmarbe cno6ogHor 
aaoTa no o6ntuntm ycnomma TemnepaType H npyrrnexa." 

Bea o63npa Ha Amore nojegnHaqHe paannue rutaTnHaut me-ram cy yrnaBHom 
CJIHnlin enemenTnma rpyne rBowDa. H jegun H gpyrn cy cpe6pHacro6en4 HIM CHBH 

meTann, xoje ce ognincyjy TeulxoM ncnapnanBomhy, npn qemy ce uwxose Tem-
nepaType Ton.a.effia y rpynn methajy gocra npaBllaHo, camicaBajyh.x ce npH npe-
naay ogoago Ha rope n cneBa HagecHo (HajTewe ce Tonn ocmnjym, a Hajmaffie — 
Huxan). 3a cse meTane VIII rpyne Hapaxrepncrwma je Bennxa xarannTmuca 
aRTHBHOCT. Hal4X0BH jowl ncnosbaBajy jam) HapaweHy Texuby aa crsapamem ROM-

nneRca. IhnxoBa je,ambeffia cy y orpomHoj Behrum o6ojeHa. 
Cxopo CBI4 enemeurn VIII rpyne rpage jegmbetba lc* ogroBapajy paamm 

Baneirrnocrnma, npn xiemy ce maixoBe npomeHe penaTHBHo naxo ocrBapyjy. ripe-
naaebx y rpynn ogoago Harope H_C neBa Ha gecHo, H a j T H nnqHnj a BaneHT-
Hocr aa nojegnHe enemeHTe yonurre ce cHioxaBa xao IIITO ce mix,' 113 oBor yno-

pebeisa: 41  

Fe 	Co 	Ni 

II III 	II III 	II 

Ru 	Rh 	Pd 

IV 	III 	II IV 

Os 	Ir 	Pt 

VIII 	III IV 	IV II 

Meby enemeHTnivia sepTHRanHnx pegoBa ncnomaBajy ce nojegnne gym 
Beher cpogcrBa. Hanpmmep, aa cBe qnaHose pega Co, Rh, Ir (cynporno ocranum 
enemeHrnma rpyne) HapaxTepncrnuno je crBapaibe amoHnjaxaTa Tnna [E(N11 3) 6]C.. 

"LinaHom pega Fe, Ru, Os cy HapounTo aR141BH1 xaTannaaropn aa cnareay amo-

Hnjaxa 113 enemeHara, a Ni, Pd 14 Pt aa panne agnsnje BogoHnxa Ha opraHcHa 
jegmbeffia. 3a Fe, Ru 14 Os KnCe0H14n1la jegmbeffia cy kcapaxTepncTliqHnja og 

cynclogHnx, gOIC y HH3y Ni, Pd, Pt cnyqaj je yripaBo o6pHyT. Y TOM, a TaK0 HCTO 
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604 	 X/V. Outs rpyfia tiepuoauor cuctiieAta 

H y HeHom gpyrom nornepy, Fe, Ru, Os cy =NM Mn, Tc if Re, a Ni, Pd, Pt—Cu, 
Ag if Au. Ho cBojint XeMIICICHM oco6nnami tinanonn VIII rpyne cy Ha. Hem Hamm 
npenaam xamehy cycegxxx =Amara. noArpyne =Irma, c je,gxe crpaxe If rxv4- 
rpyrie 6axpa — c itpyre. 

Away= 

1) IIpsa none= 0 TIOCTOjalby H.HaTHHCKHX MelaTta natxpajy cpensmom XVIII sena. 
nnaTHHa je ormcana xao CaMOCTIUMH men' 1750 ron. On =an= enememan Pd a Rh cy °Topa-
BOEFI 1803 ron.; Os a IT 1804 ron.; Ru — 1844 ron. 

2). Kao xpynHa KOMaHH y npapona ce OBH MeTaJIM cpthy apno perm (Hajseha on Ibla 
6H0 je Texcax 9,6 ,c) a npocewa BAHLOBa iconnuazia y excanosracanam Hai HMS 06WIHO He 
open= Aecenme seams rpama Ha Tony miniepana. IIpema Tome spin comma* ie ckasajaa.e 
pyne on MOM, risme x cn., xoja ce ocrsapyje 'Tamed ca sonoM. Ao6Hjeloi npoasson canpsoi 
°arum on 60--90% 1111CTe =WHIN H BeISHM nenost canto cpasztiepao MUM( miasma HPyllICK 
ELHaTHHCKKX =Tana. 

Tonauma memos npoxasonata nnamne H3HOCH oxo 20 3HaTHe xonaluoie naval a-
jyaia (H ILTIaTHHe) HO6Hjaiy ce Imo cnopenex nposason npx Paws PY.aa mum. lIpolissoniba 
°crania marmot:Ha meTana je mHoro Malba Hero rowTHHe a nananajyma. 

3) PyTeHlijym a ocmajyat xpacraniony no many XeRCarOMUIHOT rycror MIKOBalba (CA. 
293), ocranzi rinaraactui mem= — no Tany mince c LieHTFaciumat lUbOCHRMa (cn. 292). thiera 

je aim) Terrain:la H y TOMB ce spseuumasii anaTy. 
4) HajMame awrassia npema sonomucy je ocraxjym, 'kohl y xoftuourniom crany npawnstao 

He ancop6yje oaaj rac. Hajawnonixja je niouiriajym. gala je jenaia sanpeauma y mow na 118 
o6smsoj TeaumpaTypa ancop6yje same on 700 sanpeminia Bonomixa. Men' ce npirroat npamenio 

maxima, noeraje ITT a cas acnria. IIpomeHa paersoposisocra 
23 	 oonoshoca y nananajyaty c Tertuteparypoat noxasaaa je Ha cn. 391. 

Pacrspeini soma= moace 6HTH wawa° Hansojea 	nyrem 
sarpesma ..gran..  y saxyymy Ha 100°  

Pacraoprassocr Box:mica y nnanow je 3HaTHO manta Ho y 
nananejymy (npx uesty nocraje latiktmema canto as 1411110114 TeMne-
paTypaMa). Hanparat, nnaTaHa pacrsapa !memo( Dame Ho na-
nanHjym; Ha 450°  jegsa sanpehuma snarsile mace na ancop6yje 

/0 oxo 70 sanpeaunia miceomixa, a I sanpeaunia nananaijyma 
canto 0,07 aanpesonia. cruitio yorratex nanagajym ancop6yje mon 

5 moms Ha I z-aiNom (ItHaTHBa Homo marae). Ca cnoco6Hoinhy 
enemeHora nnanoicice rpyne na ancop6yje racose TecHo je sesana 
%MOBS BHCOKa KaTIUMTWIKa aKTMBHOCT. 

a 800 • 1200 ear 	5) IIpx ynorpe6H IUMTHHCKOT nocyrja y na6opwropajassa 
Tpe6a ammo y Fumy na je Ha Dammam Itnuieprzypama IDIaTHHa 

Ca. 391. PacroopMHBOCT BO- spa° OCeTZHBa npema HH3y pa3H0BpCKFIX XeMHCIGHE youlaja. 
AORKKa y sanaMlYmY 	

3arpesarae HILITHHCNEX cynosa Tpe6a Hmourra y e.neirrpHuwam 
nehama (a Ran max Hems — MIMHOM an neaubeme). Ha y icom 
cnyuajy He care ce nonycrwra aarpesame y penyxuaoHom, a 

join moose y sahasom nnaineny. Jep aarpejaHa nnanifia pacrsapa yrn.emix a npwrom nocraje 
Rpm. Kao nonmerau Hann nomolha cmejy As ce ynoTpe6e canto KBapHHH aim nnanuicxa 
TpOyl-BH 

Y rumTHHcaom cyny He cmejy ce Tomo' meninx a cse oHe maTepuje xojelix asnsajajy Ha 
BHCOKHM TemnepaTypama (jep ce npwrom ersapajy same Toni maze naxo moralise nerype c ILTUI-
nutom), xaycnique anicanaje, nepoxcana meTana, majaHlina, cyncimina, cynclmiTH, mocynclATH. 
He cmejy ce raxobe Tomo" y onaTHHciout noHuahHata creme xoje canpace cno6onHe B, Si, P, 
As, Sb x raxxorta jenaraesa c menunima (6oplum CHHHHHHH, HT  A.) Tomeibe cifoccpaTa, apce-
Ham a aHTMMOHaTa Tpe6a H3BOHHTH camo y enewrpanHoj neha. jja 6H ce unarm= nocybe (ma-
c-rano mosce ce Hyrum y xowtiefrrposaHoj HCl aim HNO3  (moat 3ace6Ho jep ce y crapcxoj Bona 
Mania% pacroapa), a Taxobe cranmem jemucloc mamma /lemma H3B03  H KBF4 . 6) Pan repmomeTpa ca oTnopHaxom 3aCHOBaH je Ha oparsomom none-
hammy enewrpronior =Topa Tame nnanuicxe maze Kam ce ova sarpeoa. Mepefix osaj omop 
mosce ce onpenara TemnepaTypa °Bora npocropa y Rome ce Halla3H scam. 

7) Homo= papa T e p m oenemeHT a. ripHesne je npyxuajw. Ilonrro je xon pas-
MIX meTana KomieHroaraHja cno6oroma enexTpona paanaturra, TO nisi oplacHom nonapy ysex 
jenaH co,rA Tax enexcrpoHa mosce na npebe as jrnxor meTana y npyra. 3axoarayjyha Tome, Hamby 
o6a meTarza HOCrOjH HeKaKBa pawn= noTeanajana _Ha Hoirourry. Axo je Jima; samopen. mina 
noTnyno Hera Talon passinca noTemiajana nocroja a Ha npyrome mecry HO.HYLpa H crpyja He Teue. 
Ana To je raxo canto Horne goo ce o6a mecra Amapa aanase as acroj TemnepaTypa Axo ce jenne 
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Mecro 
acvtioa 2 

Cn. 392. CxeMa paga 
Tepmoenemorra 

§ 2. 17.aniluncKu masa= 
	 605 

OA HAUL 3arpeje TO noTountjanHa paarnuca Ha 3arpejaHom mecry Hehe 6HTH Talmo °HOMMEL KO- , 

 HMCO je H Ha xnagsom, H Hotnom he npoTehH enexTproma crpyja. ExcnepumenTanno je yrspheHo 
na je Harlon cTpyje yroninco sehH yxontnco meTann xojH ce gogHpyjy croje y muse HasegeHom 
peny Imo name jegaH og npyrora (noarmunto HaenewrpHaust croje c nese crpaHe). 

TepmoenexTptigHH HH3 meTana 

Sb Zn Au Cu Ag Sir Pb Mg Al Pt Co Ni Bi 

nomohy TaxsHx TepHoenemeHaTa nonce ce, npema Tome, HenocpegHo ocrsapHTH 
npena3 Towline y enexTpanlly eHeprajy (ans camo c spno manHm xoeclantHjeffrom Hopacnor 
gejcrsa)• • 

Marro HanoH gaT Tepmoenemorrom Ha onpehen Hamm 33 CBaKH nap meTana 3asacH 
creneHa 3arpesansa mecra noglipa (gppontje KoHTaxTa), To mepelut Taj Hann moscemo ogpegirns 

Jegan on naposa Hajranne ynoTpe6.1>asamix 3a Tepmoene- /*ere 
menTe je nnaTHHcRa nerypa rulaTHHaponHjym Hog xojer xao HoH- 	 .40.4■641 / ' 

t 100° 	200' 	300°  400' 500° 600° 700' 	800° 
E 0,64 	1,42 	2,30 	3,23 4,20 5,20 6,23 	7,30 

t  	 900° 	1000° 	1100° 1200° 1300° 1400°  
E  	8,40 	9,53 	10,70 11,90 13,13 14,34 

npu'orntgaio go 1500° . 
8) Cpe6pHacro6eant nanannjym nopej ynoTpe6e y tninycrpHjH (enexrpoTexinomoj H np.) 

Tpount ce Taxohe 3a Hapany pamstx nyxcy3nnx npegmeTa. Meraynnt pogsjym noxa3ao ce Imo 
HajnoromuljH maTepHjan 3a H3pagy orgegana csencomma (cliaposa mg.). Matta it p'ognjym 
a nnamila on6Hjajy cseTnocr HeHrro nountje O) cpe6pa (y ogHocy Ha 3pax TanacHe nygume 
5500 A cnoco6Hocr on6Hjama Ag, Rh H Pd H3HOCH 94 og,H. 78 ages. 65%), max o6a osa meTaga 
HMajy Hajt cpe6pom TO MORRO npelimyhcTso INTO He MUM OgICTBOM cymnopsonomuca. 

9) .110.aaraa Hp0gHjyma TUUITHHH Beans nosehass ow:toy Tpsnohy H xemHcxy nocToia-
Hoer. On nerype xoja canpHat 90% Pt H 10% Ix, H3,1sheir je AebyHapogHti npameTap xojn ce 
nysa y IlapH3y. JIerypa nnaTHHe ca popsjymom (90% Pt H 10% Rh) cnygui 3a H3pagy Tepmoene-
meHara H mpexusta xoje ce npHMelbyjy Rao xaTann3aTopH npH no6Hjaiby HNO 3  •13 amcnntjaxa. 
JIerype HpHnHjyma ca ocmHjym onnincyjy ce •H3y3eTHom Tspgohom. OHe ce ynoTpe6n.asajy He 
H3pany ocoamia HajOCeT.TBHBHillX MIMIC mexaHH3ama. 

10) TonnoTe crsapatba Hex= xanoreHliga nnaTHHoutx meTana gaTe cy Hume (KKaniz-aca): 

	

PdC12  PdBr2 	PdJ2 	PtC12  RuC13  RhC13  IrCl3  PtC14 	PtBr4 	Ptic 
22 	12 	8 	17 	21 	20 	20 	16 	10 	5 

11) Kao npou3sog 00pM£U1H0 HynTosaneHTHor a nanagujyma je KOAllUleKCHO 

jegmbetbe cacraga K4 [Pd(CN)4]. OHo ce mowe go6trrH gejcrsom meTanHor xankcjyma Ha pacrsop 
K2 [Pd(CN)4] y TenHom amomtjaxy; TO je gghxacra xpneranHa maTepuja no ccoonHama• I:Tao 
critoma aHanormtm jegmbesalma Hligna. (§ 1 Ron. 47). 

12) 0,11 jegmbetba jeatimmeniiillux enemeHaTa no3HaTH cy xnopugu npngHjyma II nnannte 
THna EC1. OHH ce mory go6HTH 3arpesaffiem ogrosapajyhnx meTana (Han IbilX0BIUC jegmbetba, 
6oraTsjitx xnopoM) y aTmoccpepn xnopa. 06nacr nocrojaHocrit o6e nomeHyTe marepuje HHje 
mHoro senwca H no npHTHcgom C1 2  og 1 wig.  nexcii He IrC1H3mehy 773°  n 798° , a 3a PtC1 — 143- 

ineby 581 °  H 583° . PenarnsHo nocTojamtjH IrC1 rpagn Rao 6axap upseHe xplicrane HepacraopHe 
y Bonn, anicanHjama xHcennHama. Aejc-rsom CO Ha RuBr 3  Ha 185°  no sentncum upnTnacom 
mory ce go6HTH 6e36ojint xpnerana Ru(CO)Br, y Rome je pyTeHHjym cbopmanHo jegnosanewraH. 
,1Io6HseHa cy Taxobe gap6oHnnHa jentubeiba poginjyma, npwtHjyMa H ocMHjyma, Tuna Rh(CO) 2X, 

Ir(CO)3X, Os(C0)4X rue je X Hem,' xa.noreH. Ycrsapit csa cy ona seposaTHo nontnepHa. 3a 
nanagnjym je no3HaTa co cacTasa NI-1 4 [Pd(CO)C12], mu* pe3yzraTH HcntrrnHafba rosope y xo-
purr iberose glimepHe cbopmyne. 

13) ll,pseH 6e3sogHn PdC12  (q.T. 678°) nocraje 3arpesatbem meTagay aTmocclaepx xnopa 
Ha 500° . Iberosa xpucranna crpywrypa ogapawrepHcaHa je npxicycTsom naHnaHux rypna noica3a-
Him Ha cn. 393, ii npunaga Tnny cnojacre patience (XIII, § 3 non. 11). Hanponts. rby6llnacr 

H TennepaTypy npocTopa y xome ce liana= 3arpejaHH xonTair. L1a 
6H ce ogpscana KoHcraHTHa TemnepaTypa gpyrora xourawra, osaj ce 
mama y neg Kojn nomtnbe ga ce Tones. Cxema paga Tepmoene-
meHTa noxa3aaa je Ha c.n. 392. 

Twist' meram cnywe c je,gHe crpaHe tificTa nnaTnita, a c pyre — 
mem nerypa c pogHjymom. 3asHcHocr enexTpomoTopHe cane (E y 
mtualsonnuna) og TeMnepaType 3arpejanor KoHTawra (t) gaTa je Hamm: 

()Hai TepmoenemeHT jgo3Bomasa na ce cHrypHo tomepe TeAutepaType 
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606 	 XIV . Ocia zpyiia ilepuoalioz cyculema 

PdF2  XpxcTanime y peuterxx Tuna pyrxna, Kapaxrepxcitsmoj 3a joucica jegmsetba (cn. 291). 
3egemi PdSO4  nocraje Tonibetbem nagagHjyma ca KHSO 4 . UpneH Pd(SCN)2  max° ce paCrHapa 
y Rm. 

Og Team° pacmopmtx jegmbetsa Pd 24.  Tpe6a nomeHym PdS, PdJ,, H Pd(CN)2 . HpHo-
mpg ranog PdS tognaja ce ge jcxsom cymnopsogomma Ha pacmope Y pa36nameHoj 
HC1 ii pacrsopy (NH4)2S ox je HepacrsopaH. Y3ajamimm gejcmom jona Pd -  x J' cmapa ce 

RapatcreracrimaH itptm Tailor PdJ 2 , npaRTHIsto Hepa- 
cmopimm y Borm (amt npega3H y pacraop y npitcycrBy 
goBonAtor B1111111a J'). OBa ocemosa peaKLiaia metro 
ce actcopmuhyje ga'goxammaise nagaThjyma, Ho OHR 

• Pd mace 611TH Tagobe ncRopmnheHa 3a tberoso latallT11- 
0 CI TaTI2BHO ogpeNmaise. Hapotncro je 3111111MILHBO not 

 4 A 	 jaa.e imjaHttga nanagnjpita c o63upom Ha otte ycnoBe 
nog xojima ce TO mome georrx. Bea o63Hpa Ha to Iwo 

Ca. 393. jIatmalie rpyne y xpncrany pacmop Hg(CN)2 cxopo fie cagpxot CN', ago ci Ha lb 
gejoilyje joHaMa Pd- ogmax ce H3gBaja Pd(CN)2  rcao 
Hcyhgacro6eo, npagrismo y B0,414 Hepacimopistm Tailor. 

14) Og npocmx coax PO+ no3HaT je camo 
MaJIH 6poj. BnegomyT Pt(CN) 2  rto mojtim oco6mtama aHanoraH je ogroBapajyhem jegmsetby 
nanagnjyma. Mpxo3c.nex (PtC1 2) /tome ce go6urit 3arpeBatsem Pt y npaxy y armoctiteptr xnopa 
Ha 500°. OH ce He pacTBapa y BogH aim ce pacrsana y HC1 rpagehx gomnaexcHY talceinmy 
H2 [PtC141, Roja c HH3OM merana gaje ogroBapajyhe cones (xgopormaTmtwre): Aejcn3om cymnop-
BOXAOHHKa Ha paerBop 1-12[PlC14 ] TaJ10/K14 ce npH cymbItg PtS. Osaj ce moste go6HT1t H Heno-
cpermo 113 enemeHara 3arpeBatbem Ramose timHo crmameHe cmeme. Y xpucragnom cramy PtS 
Hma 3eneny 6ojy H oggimyje cc Bemmom nocrojaHouthy npema antcaanjama x xxcentmama, a 
cxopo ce He pacrsapa ttax HH y napcgoj Boint. Ilejersom tbnyopa Ha Pt, nopeg PtF 4  nocTaje 
Taxoe gegnmmmo 3enexxacroggr PtF 2  HepmaHraHarom y cymnopHoj KIICeaHHH imoBarteHrtia nnarima ce KBaHTIITaTHBHO ()Holmium go mernoposageHTHe. 

15) Hplut PdO n Pt0 nocrajy npn 3arpesarby clnuto cnpamemm merana y armoccItepx 
tatceomma (y caynajy PtO — nog spirmcgom og 8 air,t Ha 430'). Jane mapetse Bogu pacnagatsy 
Ha enemenre, npn veiny ripxTucax tatceomma H3Hag PdO (TOILTIOTa crsapalba 22 xxaftbston) 
AOCTH)Ke jeLlHy armoccbepy Tex Ha 875 ° . Bogoimx o6a oxcaga nag° pegyxyje go meraga. 

XimpoxcHgn E(OH)2  xojti ogroBapajy °Bum °gamma mory ce go6trnt Tanometbeht 
pacrBopa cam Pd- it Pt -  anxanajama. HpHH Tailor Pt(OH) 2  y Bgaxmom craisy nano ce oxcHmtme 
Ha Ba3gyxy. Y pa36.nascemm Rucegintama OH je cgopo Hepacrsopau. Miami Pd(OH) 2  ogmax nocne 
Tagometba max° ce pacTsapa y micenimama 11 jams anxamtjama. YKOJIHKO ry6H Bogy (Beh spa 
3arpeBalby Ha Bogeitom xynarany) OH nocraje umbn H cse marse pacrsopaam. Y ogHocy Ha gpvre marepHje Pd(OH) 2  pearyje Rao cga6o oxotgatmoHo cpegcrBo. 

16) Hojeranta npocra jegmbetba imoBageHrmtx enemeHaTa no3Hara cy n ca gpyrum nits-
THHCKHM meraimma. Y Bogn, xriceismama H amaintjama HepacrsopibHs Input IrC1 2  nocraje 
yucom HHTepBany og 763 go 773 °  gejcTBom xnopa Ha upngHjymoBo upHo (nog armocckepaum 
npHTHcxom) HIM Tepmtsumm pacnagatbem IrCl a . JEIBoBaneHTHH ocmlijym HajnocrojamtjH je y 
y o6intxy Team° pacTsopHor OsJ 2 RojH je Hajunme jogHo jegmbetbe oBora egemeHTa. 3arpeBalsem 
OsC13  y Bagyymy go 500°  'notice ce go6HTH ramHompx OsC1 2 , tcojn ce y nom' He pacTBapa. AHa-
nom° jemusetse pyreHnjyma nocraje pegymmjom pac-rnopa("1 -u 	11111IKOM, aim y cao6egHom 
cramy HHje H3gBojetto. Mebyritm TIO3HaTH cy tbemy ortroBapajyhll Homunexcn ca opraHomm 
jegmbeisHma. 

Jegmbetsa gBoBageHTHora poimjyma mory ga ce go6Hjy, nona3ehn og Rh(OH) 2  xoja ce 
crBapa gejc-mom cram= Ha Rh(OH) 3  y jaHo anxanHoj cpegnatt. TamHoupBeHn xagoremunt 
RhX2  6p3o ce Oxaitmuy Ha Ba3gyxy. IlocrojamtjH cy HpHn RhS H xontmexcHa jegmbetsa gs os a - nornior pogHjyma. 

17) KomanexcHa jertmsexa C0.7111 gsoBanexTHe nnanme H nanagnjyma ca ogrosapajyhtst 
comma gpyrux enemeHara ogroBapajy yrnasnom Tully M2  [EXJ, rite je M — jegHosageHran 
xarjoH — X — jegHosageHraH aHjoH. Torino* crsapaisa 113 enemeHara Hemm xanoremtga Ito* 
oBamo ripHrtagajy H3HOCe (KKail/.40.4): K2 [PdC14] 	262, K2 [P1C1,1 — 255, K 2 [PdBr4] — 218, K2 [PtBr4] — 221. 3ammibtmo je, ga cy 3a x.nopitge Behe Tonnore c-rBapaisa ca jegmbemnma 
nanagHjyma, a 3a 6pomitge ca jegnH,eibaMa nnanme. KoHcraHra HenocrojaHocm jona [PCIC14] " 

 H3HOCH 6 • 10-". 
Orponna Behmta mum Romnnexca oxapagrepHcatta je xsagparHom crpyxTypom ca ogro-

BapajyhHm aromom y neHrpy. OHH cy geimmtsnto no3HaTH H 3a Taxse aHjone, lmje npocre mom 
ca joHHMa Pc1 2  H Pt2+ He mory 611TH H3gSojemt. Kao germ npnmepti cy gomunexcHn imrpnm 
RanHjyma — 6e36ojHH K2 [Pt (NO.)4)) H >Kyr K2 [Pd(NO2)4 ]. Bpno je RapaxrepncrunHo 35 imoBa-
neHrHy naming crBapatse Romnnexca c joHuma S 2022- - 

18) Y rnalmom Texcry- nometryTa je jaxa gao6a3Ha lcncentura H2 [Pt(CN)4], lc* npnaemo 
He gaje CN' He camo y Bogenom pacrsopy Hero HH gejc-rBom HC1, H 2SO4  n cg. 0Ha motive ga ce 
tognojH y o6nHxy upBeHor xpitc-ranoximpara H2[Pt(CN) 41 51120. }belie Reno xpucranucane • 

PdC12 
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607 

anxanne H anicanno3emHe cones nano ce pac-rHapajy y Bonn.' Ifassorta 6oja y 43perom craiby 3a- . 
MICH on uparma CBeTHOCHHX 3paxosa non HOH1M 01111 nanajy Ha xpHcran (T3B. nneoxpowam). 
HanpHstep Ba[Pt(CN) 4] • 4H20 oxapascrepHcaa je gHema 6ojama 3eneHom 11 myrom (c nnaHo-
my6Htlacrnm orcjajem). 

Hon yrkmajesi pemt•eHounc 3parcosa H panHoaximmor 3patieiba y xpiscranama 6apHjym-
n.naTHHoustjamina mamma Ce jacHa acyro3eneHa 4)nyopecgemu1ja. Ha Tome je 3acHorsaHa Hp's-
meHa nnotra npema3amix mom cozy ups' HarraHamy pagHoawrmmor pacnagama x HpH panorMsta 
C peHgresscxxm 3pauusta. 

19) KomnnexcHH unjaimms nHoHaneHTHora Hanagnjyma H3omopclxm cy ca ogroHapajy-
Insm jentubemmsa nnanme. Kao npHmep mory ,tta nocnyme 6e36ojmi K 2  [Pd(CN)4] • 3H20 H 

3enesmacr Ba[Pd(CN) 4 ] • 4H20. Cno6onna nanagocmjaHoHonoHmusa xiscemma Haje H3nso-
jeHa. UpBeHH RomnnexcHtx ponsHmus — K2 [Pd(SCN) 4  K2[Pt(SCN)4] — naxo .ce pacusapajY 
3' Homr. 

KOMIL1leKCHH ljnjamtga 143BeHeHH 0/1 E r+ 1103113TH cy Taxobe H Ca pyremsjymom H ocussjy-
mom. Ho cnome cacrasy — M 4 [E(CN) 6] — cam onronapajy OAHOCIIIIM jegmbeimma zmosanewr-
Bora rHoxcba H animus Cy }Emma no MHorMM oco6HHama. Hanpumep 6e36ojaH K 4 [Ru(CN)6] • 

3H20 H K4[03(CN)6] • 3H20 xpHcramnuy H3omapcjmo ca HanHjymcbepomsjammom H nab, 
 crumne peaximje ca comma Temmas merana. Ponamum Ru 14 Os Hncy no6Hjems. 

20) Miloro6pojmi amosi H jaxaTH Pt 2+ H Pd2+ onroHapajy nperexam T111101311Ma 

[E(NH3)4]X2 H [E(NH3)2]X2 . 06a nma oxapascrepswaHa cy crpywrypom yHyrpaunbe ccbepe 
no THny xHanpara C jOHOM E2+ y uewrpy. 1-12130x1HTO M1101•0 COHI4 C pa3JIlitillTiLNI aHjomista no6nHe-
Ho je ca [Pt(NH3)4]X2 . Rog amomsjaxara pyrora THna, aHjoms X-  cy Hume-mame 9BPCTO He3mur 
c rpantrreaem Rosmnexca. Taxo, HanpHmep, came cnpadmeH pacinop mcyror [Pt(N1 -13)2c12] 
cxopo He riposionn enescrpmmy cTpyjy a no nonancy AgNO 3  He umbaja ce onmax Tanor AgC1, 
seh camo nocrenesso yxonmco C1 -  H3Hna3H naraHo 143 pryTpaunbe ccpepe. Y aHanorHom jenn-
shemy, xcyrom [Pd(NH 3)2C12] mop je HeLUTO mame gaper° Be3aa. licnuTo ce OBO 5r xnanHoj B01114 

mop° HepacrsopHo jegmbelbe 113 pacrsopa amoHnjaxa HoHoso Tanoxas COHOM suscensmom H rips 
mapemy ,gaje nanagnjymono upHo, ono ce stome HcHopHcrxTH 3a npexmluhaBashe nananHyma. 
IlocrojaHocr Behime amomsjaHara Pt 2+ H Pd2÷ npeMa 3arpeHaH,y nocra je stemma. Taxo, 6e3- 
jaH [Pt(N1-13)4]C12  • H2O Hoene canyurrama xpncranHe, Hone He noxa3yje mmaxsy npomeHy 
cue ro 230°  H TeK H3Han Te Tessneparype ry6H 2N1--1 3, npena3ehn y [Pt(NH 3)2C12]. Kao nen npn-
Amp HomnnexcHnx jegmbema, Eon Koh's nsoHaneHnia nnanma prams jemumpemeHo y cams 
H. EaTjoHa H aHjoHa, moxcesio na Harcenemo y Bona num° paerHop.rmmy 3eneHy co [Pt(N1 -13)41 
[PtC14], rcoja ce TILTIOHU4 memamem pacrsopa [Pt(N1-1 2)4]C12  H K2 [PtC14]. AHanorHa. no luny 
co [Pt(NH3)4] [Pt(SCN)4] rarrepecaHma je no Tome, urro je npascnumo HepacrsopHa y Box( 
H auerosty, ELM nano pacnsopnama y cmemama o6a pacrsapaqa. 

21) Y ylly-rpaunboj cctierm xosannexca Pt 2+ amollujax mome nemourxmo mm nonryHo na 
ce 3amems mamma, HanpnMep, mnspoxcHnammom. Ro Tnny amomijaxara -ca3naHa cy TaxoDe 
smoro6pojHa xosuxnexcHa jemabeiba Pt 2+ c pa3m1LItrussi (yrnarmom opraHcmam) cynclmsnasta. 
%Irma cy 611HCH14 H 3,111411H011H rrpon3Homs ctiootopTplocnopH • a camas PtC12  • PC13  H PtC12 • 

2PC13  Seo xpxcranas Homunexc Koji( ce nano crHapa PtC12 .2PF3  (T.T. 120°) roam° je nocrojaH, 
na mua na ce npenecTsumme 6e3 pa3narama. 3a Pd 2+ go6i4j exe cy nHojHe cons' cacraHa M 
[PdCld H 1114Tp03HH scomnnexcH, Hanpsimep, Ta/V1HOMpH [Pd(NO)2]C12 H 3eneir [Pd(NO)2 1SO4. 
06a nocnemba jenxmema pa3namy ce c BoloM c Hamsajamem NO. 

22) 3amssumma cy KomnnexcHa jegmbema nHoHanewre nnarsme c monexymma e T 

neaa y yHyTpaum,oj ccpepH. Tam), jxyacHm nenosamem C 2H4  Ha cna6o 3amicelben HomseH-
Tposams pacrHop K2 [PtC14] ssoxce ce Ao6trni scomnnexc cacrarut K[Pt(C. 21-14)C13]. nocrojaHocr 
oHor je,gmbeHsa penersumo mije Henmca; ca jomsma: CN', SCN', NO 2', J', Br' erHnen ce mome 
mame mune nano ricurcHyTH 113 yHyrpamme citepe. Aejcnsom ensneHa Ha PtC12  y 6e3Hormom 
sigeroHy Ha —70°  mory ce no6srus myrx xpHcranx moms HenocTojaHor nmersyneHosor Rom-
nnexca [C2H4) 2PtC12 ]. 

23) ,11oHexne H3y3erHo croje scosurnexcHa jenmbema snopsurn EC1 2  c ymeHmoHoxcHnom, 
no3HaTa 3a cBe nnarsmace merane (npeMa Tome H 33 one =rajas snopmus EC12 aiMH no ce6x He no-
croje). HajnenorrojamsjH Ojt a.HX je )Kyrompx PdC1 2  • CO, Ho* ce mono Hannojsrus 113 n31110- 

xonHor pacrsopa PdC12  3acHhestor yribeHmoHoxcHnom. 
Onrorcapajytut jenasberba npyrxx ILJUITHEICHHX merana cy xpneranHe maTepHje lc* no 

cacrasy ogrompajy topmynama PtX 2  • CO, EX2  • 2C0 (rne je E = Ru, Ir, Pt, Os), OsX, • 
3CO, OsX2  • 4C0 H y nojeJunmM cnytiajemusa TOinucO nocrojaHe jta ripH 3arpesamy cy6mr-

sunny 6e3 paanarama Behima OBHX jensubema je 6e36ojHa. Ca Rh je no6mseHa canto upHems 
6a3Ha co cacraHa RhC1 2  • RhO • 3C0 Roja Taxobe cy6nummny- 6e3 paanarasba. Ca nnanmom 
cy °cum Tora maxim xcYra xpxcranHa jemsmema onurre cbopmyne M[Pt(CO)X 3]. ao61IseHa 
cy H aHanorHa jegmbesba a3ormoHoxcHna — M[Pt(NO)X 3]. 

24) qHCTO scap6oHHnHa jegmboba nnarmwmoc merana 2to61I3e11a cy camo ca Ru, Os, 
1r H Ru. Be36ojaH Ru(C0) 5  (Tn.. —22°) nocraje nynam Aejensom Bpno (I)Imo cnpainenor pyre-
msjyma ca ymeumoHoxcHnom Ha 300°  H 400 at!!. OBO penanumo HenocTojano jenmbeme npg 
cna6om 3arpersakby naxo npenams y Hapam,tacroupseH xmper Ru 2 (C0)„ Hojis nommbe Aa ce 
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608 	 XIV. Ocma zpytia tiepuoauor mamma 

pasname rex ;-ra 150° . flocrojam Ha cHernoc-rH n Ha3myxy Rus(C0), He pacraapa ce y nom fink 
ce mome HpexpHcranHcark In 6eH3oka. llsrnema nocrojH Tax* =Rex. nOnHmer,  . Ru(CO)4  u 
apneu HHT1J031V1 =rasa Ru(NO)z, rge x = 5 Wm 4. 

Ananoriw no cacrany xap6mrann candy/is mory ma ce /406uiY Aejcrsom CO Ha Os04 
HOB ApHTHCKOM; 6e36ojaH Os(CO) TOUR CO ma —15°, a imyr•Qs2(C0)8  — rex Ha 224°  (a= no- 

.. 	• gime ma cy6nekunne self Ha 1308). 
ICap6omunt xpismajysta crsapajy ce myucnia sarpenalsom:IrCI, as 140°  y  aTmeakelm Yru;e1r-

mHma= ROA BeAMOtM uptmacHom. %Kim camas OjaroHipa gaplaynama 1:1r(C0) 31x H [Ir 
(C0)4]2. Xyrx xpncramt npsora je amberba cy6ansuiray . • (y irmoccbepH CO) an 250°  x Hepa-
=wpm. cy y CC18. 3anexo*mm xpucnuni Apyrora cy6nixauXy Ha 160°  H y CC1 ce pacrnapajy. 

IIpm no6mjsuby xap6onnna pommjyma ammo je ma ce,ejosyje  yrnseursoHommmom He Ha 
RhC13, Beh Ha CHTHO avant= menunnt popmjym. Om OBRA (COM! a [Rh(C0)3]1  cy xpli- 

In  

creme marepHje Hapannacre opmocHo xao onexa xpneHe 60 e. OCHA TOTa; J1060jeHO jc 6Hno 
WHO xap6oHarrao jentabeni.e cactus [Rh(C0)2dx. Homan cy raxol)e laip6ownia jentabema 
pomxjyma a HpHnxjyma ism E(C0) 411, manor= omronapajyhem jemmberby Kamm (§ 1 mon.35). 

25) Y xEcenHaama HepacrnopaH cxsoupH Rh 203  nocraje sarpenakiem meranHor Rh y 
larceommy Ha 600°. H3Haj 1100°  on ce pacnama Ha win a xxceomm. 3arpenaH,em ponHjy-
MOBOT UpHOT y armocctlepH cloyopa H3Hag 400°  Awry ce mo6H•rx y noMx, amcamajama H xncenmama 
nepacraopmi HpHenn HpHCT3THI RhF3. C mopom ce Rh .jemmuti itch Ha 2506, a Jr — rex Ha OKO 
600° . X.nopxmx o6a enemarra EC13  — H upseR RhC13  x citHoaene> -IrC13, Koji,' myHa4m sarpena-
x.em Ha 650°  npenaxx y myre immune — no o6Hqinst ycnomma - cy Hajnotrojamja mopHa 
jennmema. OBH xnomMx, Ho6HBeHH cruet Hyrax, He pacrsapaly ce int y Bona Hu y xmcefinHama. 

TIpx cransuby npaxa meranHora popmjyma c KHSO4  nocraje ncyr, y nom now, pacraop-
MHB cymbal. R112(SO4)2 . Hamar je it APACE 06TUBC OBOT cymixrra. HpHnHjym crams ex c KHSO4  
Anje upH y nom ft mcenitHama paCTBO/AblIB 1:203. 013aj CC APB sarpenamby naxo pasname no 
cxemm: 2103  = 3IrOg -I- Ir. 113 pacrnopa Rh2(SO4)3  •amiXunfie name Rao., Amyx - )Kyr 
Rh(OH)3, xojn ce He pacrnapa y BOAH, aim ce naxo pacisapa y xxcensafassa (a y jaHom KOH).. 
AHanoraH 3enea AMNIA= HPHAHjYrda  MONCe CC A0611TH nejornom pa36sunicanix antcanuja Ha 
pacrsop Na3 [IrC14} (y W17404epH ruipmepepeninor raca, jep ce Ir(OH)3 naxo oxcHniune naszri-
=NM luiceoHincom). 

Aejcniost summate Ha Rh(OH)3  moil ce mucurrm omroi3iipajyhe -  CO3111 RIO+ C pasnmunutt 
aHjoHHMa, Hanpitmep — upsten xnopurt camas RhC12  • 4H10, icojH ce pacninuriyje Ha Basnyxy 
H .1111K0 pacrnapa y BOAR. BC3130BHH RhC13, icoja 110CTajenpH sarpesamy one COBH y crpyjH HC1 
Ha lsoo  ocraje JUIKO pacrimpaH y Bons /Am ra AaJbC aarpenarae npenopm y Hepacrnopn.Ha o6nnx. 
13pno Mano pacrnopiaxn RhJ, Biome ce mcitOpmcrurit as .nSajaise Rh on Ir. rIpx nporiyurraiby 
cymnopononowaxa Epos pacTsop .T11110)1G1 CC TaMaH Ir2S3, pacmapaH y (NH4) 2S. AHanoraH HO 
cacrany upH cyix4mw ponstjyma =maim ce Ha xnanHo camo cnopo n me pacraapa ce y (NH 4)2S. 

26) On jennsbetba PonHjyma H HPHAHjYhta Koji' canpme jou E y cacrany xomnnexcHor 
Ha T j 0 H a HO3HaTH cy yrammom Hpno MHOTO6p0jHH H nocTojamt amointjanani, on nojint 
minim onrortapa THnointsta [E(NH 2),]X2, [E(NH3)2  - OH2]X2  n [E(NH3)2X]X2 • 

Kao npaMep je.timbema nocnentber Tuna mory noczynarrn amopeHoucyr [Rh(NH 3)4C1] 
C12  it xamHoncyr [Ir(NH2)2C1]02, MOH cnence cnpawbeHn pacrnopn ca AgNO 3  Hannajaiy 1 0M-
max icao ranor canto nna Jolla xnopa. 3annsummo je, na ce amomjaxarn Rh c HenapHilm 6pojeM 
mcnexyna N113  y Yny'rpannboj ciltepn nmane crnapajy H nocrojaHujH cy 0,4 minx c napinuit 
6pojeM. 

On a Hj ogcxHx Hosumexca RIO+ H Ira {' rpe6a npe cnera nomeHyrn nsojae cynitare 
rim crEnce — M[E(SO 4)2] • 12H20. Aim micro xapawrepHermunijn x nocrojaHnjll. cy spno 
mHoro6pojHH xohurnexcH THIIa AMEX)} HO3HaTH an najpasHonpcHaje X(X = Cl-, NO-2, CN-
x np., 2X = SO4 ,2-  S022.-  inn'. Ha npHstep seneH Na s [IrC1,0 cnynat into noaassat 'Tony/cal. 
as rio6Hjaibe paw= jerumema Ir* - . OH cam mo)Ke ce no6HTH sarpesuusem cmeine NaC1 ii clips-
ineHor HpHnHjyma y crpyjit xnopa, a swum Ha 400-500 °  y irrmoakepH HC1. Kao npmmepH usija-
1111,41111X nomnnentsi mory nocnynams it 6nego ntyr K 3[Rh(CN)2] 0 6e36ojaH K2 [Ir(CN) 2]. Ilo 
mnorHm oco6HHama ORB cy BeoMa catmint onrosapajyhms .jeninseibinaa Fe H Cu. Camino aHanor-
HOM jegmbeiby xo6anTa,.6es6ojaH K3 [Rh(NO2)4] a K3 [Ir(NO2)6] ream° cy pacrimpaH y Bonit. 

27) OCHM ca Rh n Ir nojessna npocra jernnbexa vonaneHrmix enemenara Homan cy 
H ca gpyrnm nnarliamaim meramma. Tyco axo ce cbnyopom nejcrnyje Ha ?bd./ Ha 200-250° 

 /M6Hja ce ma, xnrpocnonait npax PdF2 . IlpH sarpestanly mennuor Ru y ,irrmoc4sepH xnopa Ha 
400°  nocraje Merce SHAM no oft-mous ycnortHrsa nocrojaH xnpoHn — RuC1 3 . To cy mpxoupHH 
xpHcrami HOjH ce He pacrnapajy HH y'Honm HA y xncenimama. IlosHar je raxohe 6p0MH,A aHa-
norm cacrana. 3arpesamem meranHor Cs y armombepH xnopa ming 700 °  H 6psiiM xnahensem 
alcrema mome ce .rxo6HTH ramHoupH xxrpocxonaH, a y Bows naxo pacrnopmHampax OsC1 3 . therm 
xamHompx Homan' pacnsop noicasyje c.iia6o Hamm peamitijY Ha naicmyc H nocrojaH je He canto 
Ha Alla,17B0 HO A npH mbruuby. ,  

3a RomnnexcHa jeninbeiba rponanewnior pyreHHjyma a ocmHjyma Rapaxrepacriman cy 
yrnanHom THAOBH M3[EXe] H M,[EX,]. Jeninberba nocnenther Tetra 1103HaTa cy a Ca ponHjy-
mom. Y cariajy Ru H Os na.ricana ce ;lemma na y vHyrpaumv cdiepy crynit jegaH monexyn 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



  

§ 2. ITharriuucKu Ateularni 	 609 

  

H2O 11J111 NO, npH mow ce Hoopgnuanmom 6poj HeitmanNor aroma noseha no 6. Rao xrpHisep 
TaxBor jegmbeiba monce ga nocaysai y BOA;H mano pacTsopan pynaniacro-zy6rmacT (NH4)2  [RuCl3N0]. HosHalm cy TaKobe KOMIVICKCHH aMOHHjaKaTH Tposaneurnor pyrastjyma, no crpyu-TypHHm Trumann aHallOtHH ogrosanajyhmm jegmbomma Rh H Ir. )1(yr xosinnexc ximpasma [Ru2(N21-14)302]C14  sanumnans je ciora, IIITO je y IbeMV jejan og monexyna xitnpasHHa sesaH, Hsrnega, ca Asa aToMa premijyma. 

29) TaM1103e.110131 x.nopng TposanarrHe =mine nocraje sarpesmem meTana y wrisoccPepH xnopa Ha 400° . Y sogH ce pacrsapa 6es paanansba, waif npo sarpesam.y c HCl pasname ce no cxemH: 2PtC13  ,4C1' = [PtC14]" 	[PtCle]". Ao6Hsekin cy Taxohe PtBr, Ptj s, Pt(CN)3, Pt203, Pt2S3  Hexa xosumexcHa jegmbaba, Hanpamep [Pt(N1.13)2C12 ]0H, 1Pt(NH2CH2CH2  NH2)2]C13 H cones anxanimx merana Tuna M[Pt(CN)4]. Aim, cygehH npema nogagHma MarHeT-
HHX 	nnannta y OBHM jegmbeimma nixie TposanorrHa. Hsrnega, /bHX0B je CaCTaB CJIWEeHHjH HO IIITO ogrosapa rope HaBegauss HajnpocTHjKM cbopmynama. 

30) IIpH sarpeamy enemesurra, Rao AHOKCHAH E02 nocrajy canto nnaBo-upH Ir02, RuO2  u Pt02  (nocnegum mom nog npirrHaKom ssiceomaca og 150..arTs). CBa TpH TufoxcHna He pacTBa-pajy ce He camo y BogH Hero H11 y BehHH11 KHCe.111114a. Ca nnaTHHom je no3HaT Taxohe oxcHg Pt304  no eacrasy aHanoraH mHHHjymy. LT,pH, (y xpHcriuntom cralby Tasulowyr) 0s02  mante ce go6HTH IlaHMHBOM pegramjom oxcHga ocantjyma (0s0 4). IIpn sarpesalby y wrmocchepH sogomixa 
CBH 0811 ORCHAH nano ce pegyxyjy ,no ogronapajyhitx merana. 

11,HoxcHg nanagnjyma nosHar je canto y o6Juncy xisgpirra. TamHo-npsem Pd(OH) 4  Hsgsaja ce Rao Tanor Rana anxanHje gejerByjy Ha pacrsope upsemix xostrtnexamx x.nopHga 
M2 [PdC14]. 

Ogg nocne Tanonmba OH ce pacrsapa y xHcemmasta H noagemposaHom NaOH. Kao Ann 
olccnrtannotio cpetcrBo, Pd(OH) 4  nonaxo ce pasnance seh nog o6Htsmm ycnosHma, a npn sarpe-Emmy Ha 200°  nornyHo npenasH y PdO; Join mame nocrojaH ramHoseneH Rh(OH) 4 monce ce go6HTH 
nynalm Hcnupamem Tanora xojx ce crBapa aHogHom ofccHgannjom asuaumor pacrsopa Rh(OH) 3 . 31) TamHo-ncyTH RpHcranx PtF 4  xojn ce Ha Basgyxy pacnnwhyjy mory ce go6urn sarpe-Baffiem nnaTHHe y aTmoccpcpn Itnyopa. IIpumapux npogyxT gejc•rna xnopa Ha 11.11aT11/1y, KOjH Harr* Tex HaHag 250°  je PtC1 2 . AR° ce oBaj H3A0)KH wrmoctbepH xnopa Ha npH6nlinato 300°  nocrajy gpseHo-mplai xplicrann PtCI4 . HenocpenHo 113 enemeftwra (alai canto non npuTfuncom) mory ce Taxohe =burn H PtBr4  H PtJ4 . 

Y BogH ce PtC14  naxo pacrsapa, gajyhn tucBoxnceinuty H2 [PtC14(OH)21, nosHaTy H y cno6ogHom cTaiby. Y npncycrBy HC1 crBapa ce join nocrojaHnja H 2[PtC16 ]. Ilocnegtha 'awe-
Jam, a Taxohe HseHo ogroBapajyhe 6pomHo H joguo jegmbense, Hsgsapjy ce 113 pacrsopa y sHgy xapawrepncrtonto o6ojelnix xpHcranoxligpwra: TaMHO upset 112[PtC16] • 6H20, InmeH xao Hapmull H2[PtBr 6 ] • 9H20, HpBeHoupH H2 [Ptir e] • 9H20. PonamigHH Romnnexcn oBora THna Hmajy TamHo HpBeHy 6ojy, a aHanorHo 44-oryopoBo jegmbeibe 1103HaTO je canto y o6imncy xanHjy-mose C0.7114; TO Cy CBeT.TIO MyTH KpHCT£01H xojH ce mum paarBapajy y sonH. OA npyrnx COJIH 
MeTBopoaaneHTHe nnaTHHe rpe6a nomeHyTH Ibex y BogH H xzwenunama (HsyseB napcxe Bone) 
HepacrBopaH TaMHO mpx cy.iximug PtS2 . ,L •ejarsom oBora ca cynclminnma ILTIKaJIHWX merana no-6Hjajy ce pacrsopm TgonnaTHHaTH THna M 2PtS3 . 3arpesamem pacrsopa PtC1 4  ca cogom go my-tiaaa monce ce go6HTH ximpoxcHg• nnaTHHe — Pf(01 -1)4 - 

Hxrpoao co xoja o6fonto nocraje npn pacTnapalby =mune y napcxoj Bonn (IX § 3 gon. 
39) mom 611rn paaopena nonotosennm hutorocrpytaim ynapanamem pacrnopa c xonnemrpona-
nom HC1. ,Ijo6HBeHa nnaTHHoxnopoBogoinnma ialcersma naxo ce pacrBapa ca scyrom 6ojom 
He camo y BO,L111 Beh Taxohe y anxoxony H eTpy. 143 %mix jaxo xucennx Bonet= pacrsopa Bo-
goimx nog npHTHcRom HsgBaja nnaTHHy Beh Ha o6Hlonim TeMnepaTypaMa. YBoheibem joHa Ag• 
y paersop H2[PtC16] He Tal10)KH ce AgC1 Beh caerno mpx xiloponnaTHHaT cpe6pa — Ag 2 [PtC16 ]. Osa qui.bennun otownegHo noxasyje, KOJIHKO je MaJIa HomeurpauHja joHa CI' y pacrBopy, Tj. KOJIHRO je nocrojaH RomanexcaH aHjoH [PtC1 6]". 

Y pacreopHma, Kohl jegHospemeHo canpBce Cl' H J' rlocrojH pal:mamma no cymapHoj 
cxemx: [PtC1 6 ]" 6J' F [Ptjd" 6CI'. Axo ce pacrBopy H 2 [PtC16 ] goga ma xaxas jogH,n, HaasHBa ce nomepame oBe parmoTesce ygecHo urro ce BRAM npomeHom 6oje TeRHocrti on ncyre AO TaMHO npuene HJIH ripm Bpno MaJIIIM RoxleHrpaljsjaaa on cxopo 6e36ojHe no pyxamacre. Peaxwja je TOJIHKO ocemHBa, na ce monce ynoTpe6HTH 3a goicasHBame nnwnme. 

Ca ILTIaTHHOM cymosHaTH aHjoHasi KOMI1J1eKCH KOjH y ymyrpannboj ccpepn canpme XHApOK-CH.T1He joHe H oAroBapajy ninoBnisa: M2 [P0C4(011)2]1 M2(PtX2(OH)4], M2 [Pt(011) 6]. Kao uno ce 113 cpopmyna smut cBa oBa xHgpoxco jerunfiesa cy npousBogH xngponfise H2 [PtX 6]. HanpHMep, aarpenatbem pacrnopa H 2 [PtC16] c nnuncom anxannja mory ce no6trrn nnarn-it a r H Tuna M2 [Pt(OH)2] ; TO Cy snwrao acre xpticranHe maTepHje. ,IlejcrBom H 2SO4  Ha naxose pacrBope HsgBaja ce ntyhxacrH Tanor cno6ogHe H2 [Pt(OH) 6], xoja ry6H Ana monexyna Bone Tex ga 100° . 3ainisub11mo je npfimeTHTH ga HHje ycneno ga ce go6Hjy jegmbelba gerBoposanewrHe 
nnaTHHe c anjoRlims [pt(NO2)02-  H [Pt(CN) 6 ] 2-. Amt nejcrsom xnopa Ha K2 [Pt(CN)4] mOnce'ce no5HTH upBeHa Imo 6axap co cacrasa K2 [Pt(CN)4C12]. Oso jegamme je jaxo oxcHnamotto cpert-crso H lIaK0 ce pegYRYie go K2 [Pt(CN)4]. 

32) TeTpacbnyopHny nnaTHHe no cacraBy manor IrF 4  nocraje xao styrompxa yibisna TexiHocr, xaga ce IrF6  3arpeBa ca cnpasneHnm H p H n-mjymo M. Bonom ce IrF4  OAM1111 

   

39 (3 flatus xemxja 
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	 XIV. Ocma *Ai gepuoarsoz mama 

&name na HF H mum upnen y annannjama mop nepacrnopan arni y KncemmaMa noon 3Taxo 

pacrnopan Ir(OH)4 . IZpH IrC14  mono ce Ro6arH canto aarpenarbem IrCls  y armoabepn xnopa 
noA semnona nrurrnamm. Ono jeAmbelbe je mano nocrojano H nano ornyurra kalif COj X.Tiopa 

nrpenaaehn nonono y ITC13 . Miforo je nocrojamajm Tomo *Ben K2 [IrC15,), o6winio Ao6nnen 

3arpesaibem =we cnpamenor merwnior nplinnjyma s . KC1 y crpyjn xnopa. Xnopun nernopo-
BaneHmor p y T e H njyma nocraje xao HffTepmeAHjapHn npoApiTmojit nags ornynns xnop 
(npenasehm y RuC13) xao HirrepmegajapHH nponasoA Yaaimmor Aeicrsa Rub, calC1. Ojro-

Bapajyhe KomnnexcHo jeAmbeibe (HanpnMep ups Ks[RuCle]) Penman() je nocTojano, aim cam 

RuCI4  HHje H3BBOjeH y CHO6OBHOM Clakby. liallpOTHB HITO Ce THRe CMHjyMaEberOB 

OsC14  je najnocTojamije xnopuo jemnberbe Ha o6H1rHum reaineparypama• HpaH Hofmann 
oBora jeAmbema mory ce Ao6HTH 3arperaubem cupsuneHor ocautjyata y armooteps mops Ha 700 
c HaxHaAHHm naramm xnaherbem cucrema. Kao npamep theroaux KOMMIleKCIUM jemoberba masa 

Aa nocnynof TaMHO HpBeH K2  [OsC16]• 1IpH 3arpesroby y armootepH xnopa 0304  cy6nHannue. 

Y BOAR ce pacrsapa camo guano npH qemy ce scyr pacrsop HocreneHo 3cHnponnayje rausajajyhm 
Os(OH)4  xao upH Tailor. Osaj naxo ry6H sox/ Et sell Ha 100 noTnyno npenaan y 0s0 2. 3:1,wbe 

3arpesalbe °Bora oxcHAa (y orcycrsy sasnzixa) soAH "berm:tom pacnansuby no cxemm: 20s0 2  

0s04  Os. XnopHA mersoposaneHmor nanaAHjyma HHje Ao6Hjeu, ann Aejcrsom 
xnopa Ha pacrsop K2[Pc1C14] Ao6Hja ce y sox( Tam pacrsopan upnen K2 (PdC161. Ona je co 
KapairrepHcrwora no csojtim jam) H3pancemm oxcHAannogam oco6HHama H manom nocrojaHourhy, 
(ry6H monexyn xnopa seh npH xsbymaiby HoneHor pacrsopa). OA xanoreHoorx je,tonbeiba memo-
posaneHrHor poAHjyma 1103HaT je camo Tell1H0 pacrsopaH 3eneH Cs2 [11hC1 6]. Ona ce co 

monce /loam Aejcrsom pynortacror Cs s fRhC16 1 Ha Hirrpar mersoposanerrHor UePlijria Y 

ammo xxcenoi cPeAmin sacHheHoj x.nopom. OHa je spno *KO oxcHAallnoxo CPeACTBO H 

mum ornyurra xnop Bch npH Aompy C qHCTOM BOAOM. 

CymnopHa jeAmbelba Tuna ES 2, a Taxote no caciasy aHanorum ceneHHAH H  Te3WP111113 
no3Ham cy 3a cse nnaraHcxe meTane (H3y3eH Rh, mg xojer je osaj Tun Kapairrepucniman camo 

3a renypnqe). HocrojaHoci OBLIX jemnbeHA causbyje ,ce y may V—Se—Te. 
33) JeHHH.eiba fiezisoewseuuluux eneMeHaTa OBe rpyne merana csia6o cy xapaxrepricramma 

H spno mano6pojHa. Haj3aHHMMHBHjit OH %XX je TaMHO =nen RuF5  (T.T. 101° , T.K. 250°), H0)11 

nocraje npH sarpesalby cnparneHor pyremliYma Y cr1:14 1  tkayopa Ha 300° . IlIejcrsom so= OH 

noAnence nornyHoj xHAponH3H, paaHaWyilit ce ;lame Ha Ru0 4  is amine oxcHAe pyreHmjyma. 

34) H ca Ru H ca Os, 1103HaTa cy ieronbeiba °mare (bop/4Y= Ms[E02X4], rce je X — je-
AHosaneHraH aHjoH. Hapomirro cy xapaxrepHcrHmsa H mHoro6pojHa osa jejum,eH,a xo,yr °caw-

jyma ca HOjHM cy AO6HjeHH H HaTjOHCHH RomnnexcH Tirana [0s02(N113)0X2. OA xanoreHma no-

3HaT je camo 631eHO 3eHeH OsF6  (T.T. 120° , T.H. 205°). OH je spno xxrpocxonaH, BoAoM ce onmax 

pasnance Ha HF, 0s04  x 0s02 . 
35) 3arorcezaHatbe pacrsopa mama Holm jeAHospemeHom o6pa3osarby 0s0 4  H 0s02 . 

Y mom omiocy °churn( cy CHWIHH MaliTaHaTHMa. OCHM CO= II03HaT je HH3 pa3nramtrrin opraH-
mom gepHsara ocmHjymose torcenuHe (yrnasHom — cnomemrx ecrapa). 3ammnanap je Aa ce 

OHH He H3BOBe CaMO OA 060 11HOT 06HHHa H20304, seh x 0,11 mime XHApaTH30BaHMX — H4OS05, 

1-1,0s0 e . 
36) OA Apyrnx meTana nnarmicxe rpyne jambetba mecTosanemmix enemenara nomiaTa 

cy ca HpHAHjymom H nnanniom. Kao npowison nenocpeAnor Aejrrsa cknyopa Ha mciansH HPHAH-
jym Rpi 3arpesakby nocraje myr IrF 6  (T.T. 44° , T.H. 53°). Ta nano. Tomb's:4a a Spa° Hcnapmarsa 
marepHja oAnHxyje ce H3y3erHom xemllcxom awnirmourhy. C soAom °Ha eHeprwmo pearyje no 
ennui IrF 6  + 51120 = Ir(OH)5  6HF 0, Hint memy ce xnceoHnx AenHmlimHo H3Asaja 
Rao 030H. Y arcycrsy pertymurotnrx cpeAcrasa (H soAe) IrF 6  PeXYRYie ce y IrF4  uax H c n 0- 

60BHHM xnopo M. Peaicwsja HAe no jenHammur: IrF 6' C12  = IrF4  2C1F. Cranamem 

It% c KNO3  si KOH mance ce Ao6irrn K2IT04. rloanaTo je TaHOte oArosapajyhe jejuubelbe 

(Iron) H cynclarA (IrS3). 
11pH enexrpcuor30 pacrsopa Pt(OH) 4  is KOH ca jaxo oxnaheHom aHortom Ha osoj ce H3- 

maja Tailor CaCTaBa 3PtO3 • K20. Onpewsm nocrynamem pa36nameHom cupherHom HECeHHHOM 

MOM Ce Ao6HTH nprieHo mpx rpHoxcHA =arum (Pt03). Osaj oxcHA je H3saHpenHo Henocrojau, 
nonaxo Hama* jeAaH nom forceomixa seh Ha o6HmHoj remneparypH. 14'3 pa36nanceHe coHe 

xmcenufte OH erreprmnio ocno6aha xnop, rpaAeha Hcrospemeno lig[PtC18]. 
rIpm anonnoj oxcnAamijii jeAmbeiba pomijyma y couoj Knee:mum nocraje n,y6iittacra 

Temnocr, xoja caApsai, Barna*, 11 212h04. Onoj mean's' oArosapajyha IMAM ,  co Ao6Hja ce, 

H3rneAa, oxcHAawrjom xnopom pacrsopa Rh(OH)2  y jaxoM KOH, anti ce 3aTHM pacnaja. 

37) JeAmberba Koja oArosapajy cetbsosamaiinom army no3Hara cy camo ca pyrex H-

j y as o M. 1Ipm onpe3Hom nposobefby xnopa xpos upsen pacrsop K2Ru04  osaj mesa 6ojy y 
3enary yc.neA crsapaa.a xanHjym neppyr e a a T a — Ifitu0 4. YHOHHHO ce pacrsop sarpe-

jaH ycneA peat:100e cm SHIM =BB HS Biers ce Hansa* KRuO 4  y o6Jurxy gm= xpacrana. 3a-

rpessube ICRuOi  MU= 200° mum Aa OH ape?* y K2.12u04. Herm pe3yHTaT Ce nocrxnce axo Ce Ha 

KRuO4  Aejcniyje pacTsopom (uniamija. Hanpernis, axo ce pacniop 10 5Ru04 aaxneenn, on ce =H-

ullo pacnaAt Aajyhm KRuO4  H RHO'. PyreHarm H neppyresarm croje mama Tome. ;ems upe,ma" 

Apyrom y iicTom oAHocy xao maaranarm npema nepmauranarnama. 
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§ 3. Komtineicaia jedumen.a 	 611 

38) Ru04  (TA.. 25°) H 0504  (T.K. 41°) Hcnapariajy c soueHom napom. COHa xRcejmHa 
perryicyje Ru04  JO RuCI, npH qemy ce y HoinieirrposaHoj 'mums' npso6inuo o6pa3yje HMO-crojamt RuO2Cl2  H RuC14. Ha 0s04  pa36nameHa HCI He gejen3yje, a xoalueirrposana ra nPe-Bonn y OsC14 . C pacrsopom Raninymjormia, cza6o siumbemeniim cOHOM xlicciuniom 0s04  naje 
HIITCH3HBHO cssapariwo 3enekty 6ojy ycnosibeHy, H3rneria, pegYmUijom rerpoxcima y OsIs• 
Pa36nameHe aniciumje He uejcrsyjy npiimerso Ha 0504, a RoalleirrposaHe .rxajy c lbHM o6ojeHa 
on iityre Jo upHeise mpxe 6oje RpEcranHa jemilbeiba mria M2 [0s04 (OH)2]. Onronapajytia CHO-6olzaa icriceineHa HHje imusojeRa, aim H3rneria, ;la ndcrojii y pacrsopy.0 TO Imo spno cna6is sxm-cenitHa (K= 8 • 10-1 i). Kosutnexce alma M2 [0s0,F2 ]) cnwine xHupoxciniiiHm rerpoxciin 
ochusjyma rPairs raxobe c dinyopHniisia Rb n Cs. AHanorHe npoinsoue (seposanio rRna M2 
103FioD cnoco6an je, H3rnega, „its naje H OsF e . TeTpOKCHJ pyTeHHjyMa TleiCTEOM ammilxia 

miceomix, npenaxelus npso y KRuO 4  H 3aTHM y K2Iku04 . 
39) 3ainisin.Hrsa je 3HaTHO Beim pacrsopmusocr 0504  y opraHmaim rezmocnima y Hope-

baby c Honors. lianplimep, 100 zp CC14  Ha 25°  pacrsapaiy 375 zp 0s05  nox 100 r Hone no THM 
RCTHM yc.nosisma 	canto 7 a. Bell, He3HarHe xonientine 030 4  jaxo noseisasajy oicciinainioHy cno- co6Hocr KCIO5  y cna6o xucenlim cpenmisima. 

OCMIIJYM re-rpoxcun insimeissyje ce 3a H3parly sumpocxonciaix npenapara pasnitqrrnix 
HCHBOTHIBCHIDC IHHBa (3aCHOBaHO Ha Tome na Isamu xoje ce Haman y cae-rasy penyxyjy 0s0 4 

 6oje ce upHo 36or ocminym prioxcHna). nape 0s04  HapoltHro cy onacHe 3a CAM. 
40) JenuospemeHo uejciso KoHneurposaince pacrsopa NH3  H KOH Ha 0s04  Bonn crsa-

pinby xanHjymose conic o c M H jamc x e x H c e n H H e, npema jerniaqHHH: 050 4  + N115+ + KOH = K[N0s03] 2H30. Om co je y npiunniny aRanorHa onrosapabtoj coax moini6- 
AeHa (IX § 1 non. 25). Wm' xpEcranii ose 'COM IIpH 3arpesiaby Ha 440°  npena3e H3nsajajyhii a3oT y TaMHO imam jeniniseme cacrasa R0s0 3 . AKO ce Ha ocmHjamar xiunijysa Ma* iinanHom 
KoHneirrposaHom HC1 mina ce H3nsaja xnop H no6Hriajy ce Rao py6its upsemi xpiicriusi K5  [NOsC15 j. Oso je jenHisseisse naico pacrsopHo y Hoist H ,ROBOMHO riocrojafto, nourro ce He Hama- 

qax HH rrpn xnsyqamy c anxaninama. 
41) nouns je xanutirniqxa aKTHBHOCT merana yToiuHKo seha yxoninco je pa3sHjemija 

iberosa nospunwa TO npo cnpasibaiby xaranimaropa mega ca na ce oHa urro je morylie mime no-
seha. Y Ty cripxy meran ce qecro Hcranoilai Ha xaxsom HHAllotepeHTHOM HOPO3HOM marepHjany, 
HanpnMep, Ha a36ecTy. Taxo, n narHHHcaH a36ecr monce ce naxo no6Hni axo ce 
a36ecr Hamm pa36nascenrim (1-2%) pacrsopom H2[PIC16] H 3aTHM 

ABM ce germ me-ran:RH icaraintsaropH cnpasrisajy H 6e3 miniulsepefinie nonnore. 3a csaxis 
xolixperaH cnymaj Hajnonecindis crenen umnepsHocni merana mousse ce .npvimeitom pa3mix 
meroria iberosa H3ssajaiba. HanpRsiep, cyRbepa cr a rinannia monce ce no60rn cna6Hjiim 
scapemem (N1-1 4)2 [PtC1 6], a rinar H H c x o ii p H 0, xoje caupiia4 join cjounije rawneprosaH 
meran — penyxtunom pacrsopa H 2 [PtC16 ] meranHHm gintRom, a join dmmija KOHOHAH 

HaTHHa — peAyRIII4j0M HCTOT paCTB0pa craHox.nopisnom. 
42) no,a 06HIIHHM ycnosHma Hajnocrojamija BaBOITHOCT HeHOT ILHaTHHCHOT MeTIUla jaxo 

3amicii on npisporie enema.= xojo c maim ansapa jeumbeme. HanpHme13, clooPmYne HajxspSirre-pHCTHqHHje 3a pyreHinymclinyopitu, OHCH,11 H XITOpHR cy: RuF5, Ru02 H RUCh. AIM IIMajY1111 
Ha ymy ,Ra c THCBHILITa xemiscxe clicremanixe rnaBHH 3Haqaj Hmajy ICHCCOH it *I H a jeB 

e H. a, moixemo cmarparH Ja je 3a pyremnym Hajninipsuije tierHoposaneHrHo crime. • 

§ 3. KomunexcHa jegmbeiba. — Ha ocHosy npebeHor maTepHjana npeTx0.4- 
}MX naparpacba H oge.isasa yn6eHlma mowe ce caga noxymaTH ,ga ce H.sspum ge-
TanAnijH nperneg cTpyxrype H oco6HHa somnnexcHnx jegmbema Ho urro je To 
paHHje ypabeHo (IX § 2). OcHose caspemeHor Tymageisa vise onunipHe H saMtlie 
o6nacm online xemilje nocraszeHe cy gocra gasHo (BepHep 1893 ron.) H Ha 
meHom nporiasalsy pagium cy HcrasHyTH xemHqapH, meby xojHma Tpe6a Hapo-
%ono nomeHyrH 31. A. tlyrajesa (1873-1922). Maga je g,aHac cHc Tem a- 
TH x a Rommel:aim jegmbeiba spa° /Amami() paspabeHa, atlas maxose o C o-
6 H H e join cy mom HencernyHo nporieHe. 36or Torn ce y3ajaMHa seas inmeby 
cTpyxType somunexcHHx jegmbema H 11,11X0B14X oco6HHa mome 3acaga HmeTH 
canto y HajoninTujHm upTama. 

Aso ce Hajnpe orpampnimo Ha somnnexce C joHcsHm ageHAHma (som-
nnexcHo se3amm xlecninama), OH,Ita ripe csera naga y omit nyHa allanorHja y Ha-
mmy go6Hjaisa Hameby 14,HX H HCKHX KHCe01111111(11X jegmbeiba, xaO UITO ce swim. 
HanpHmep 143 HasegeHor: 

H2O + S02 = Hs[ SO41 
2HC1 PtC12  = H2 [PtC14] 

K20 + SO3  = K2 [SO4] 
2KC1 -1-.PtC12  = 1(2[PtC141 

39• 
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612 
	 XIV. Oc.sta zpytia itepuoamoz cuctliesa 

Kxceomitme xucenuwe x H,HxoBe coax cy npema Tome- cnyuajeux xomnnexca 
onpeenor Tuna (T3B. anxn -xomnnexc a). Ilopen xxceoluffia, xaopa x 
npyrxx enemeurapHxx Heranuminx joHa Imo mow npx 060a3oHaiby amnoHom-
nnexca (r.j. jeninbema C HomunexcHxm a H joHo m) mory ymecrHoHarx H TaKBH 
KHCenxHCKH panmanH xao UITO Cy CN-, NO,-, NO3-, CO32- , S032- , SO4"- , 
inn. Ca npyre crpaHe rpanxre.lbx xomnnexca mory 6trrx . xpno Almo' enemeHrw 
H y3 TO He perm pasHxx creneHa HO3HTHBHe na.neHrHocrx. 3aro je 6poj II0311KTIOC 

auxgoHomiulexca Bpi° BeJIHKIly a cams H,HXOB gocra Pa3HOJIHK Kao UITO ce 131=1/ 

Hanplmep n3 naror ynopebema clnyoptua (M — jennosaneHraH menu). 

Koopjr.m- 
HalMOHH 

6poj 

lipumep 
npocrora 
ie.rimibema 

Ilpumepu Romnnemcmc 
je,umbeiba 

1 CIF 
2 OFt M [1-1F2] 
3 BF, M [MgFal 
4 SiF4  [FeF4] ; M [13F41 
5 PF, M[111F5] 
6 SF, M3 [MU j M2 [SiF2] ; M[SbF4] 
7 JF, • 	M2  [NbF2] 
8 OsF2  Mt [SnF8j; 	[TaF21. 
9 — Ms WO 

CrpyHrypHit T H U 

Hcrumbasa ce npexo oco6mia 
Kokumexcuor jentubma uecro 
gal< y sehoj mepx, Hero xe-
mxam npxpona lbeTOBME ca-
=BMX gegoBa. Cam raj TIM 

oxapa•repwaH je npe criers 
HoopnxHauxonxm 6po-
j e M rpagurema Homnnexca. 
OBaj je 6poj, yonurre y3eB, 
npomeHmxx H OCIIM OA 

nimpoge camora rpaggrema Kom-
nnexca H agema 33BHCH 

Hobe if on ycnorga non Hojxma 
ce crsapa Hommexc (yrnaHHom on HoHneurpamje cacrainum genoBa x remne-
parype). HanpxMep, y cnyiutjy HomnnexcHnx 4).rryopma ruipxotn4jyma mory 
ce A061/T11 IIPOH3BOBB ouor =rasa: 

Mg [Zr F6] M3  [Zr F7 ) Mt  [Zr F8] Mt  [Zr 

Aim omen noxaoyje ;la ua more rpanirreme Homnnexca nocroje onpebem 
TIMOBH cipperype Bojki ce npBeRcrBeBo rpage Bpi Beoma paanwarrint agm-
AHMEI H npx Pli3JIIMHTEM II,HROBHIC Honneurpamjama. To Ham naje npario na 
roxopxmo HoopiumanHomm 6pojeBimta x a pa Kr e p H C T H u H H M (non 
o6HvmiM ycnomma) 3a onrompajyhe rpanureme Homrulexca. Hanoimep, 3a 
Co3÷ H Pt 4+ HapaHrepHcrxmaH je 6poj 6, a 3a Pt 2+-4. 

H3 ynopOmmuba excnepHmeHramor marepxjana Hojx ce woof Ha Hom-
rmexcHa jerMbema Blum ce ;la cy Hajo6yrnmje crpywrype oHe lc* ogroHapajy 
Hoop ulHamomm 6pojesxma 6 H 4. CBH npyrx KOOPHIMaIIHOMI 6pojeBH cpehy 

ce 3n8mo pebe. 
Hpoczoplia c T pyl(TYPa  YHyrpaturbe ceDepe Homnnexca 0APe -

beHa je yrnasHom Hoopgmauxomm 6pojeM if reHobom na ce nocrxrHe maxcHmama 

r_.n 394. — Kommurme croyuType 3a oe.rume Hooppyagaimoue 6pOjese 

HomnawrHocr (ryc-rma) naHoxama gecnum. Axo 3amc..ukusto na • ce rpanirren. 
Homanexca Hamm y neHrpy ogrosapajyhe opilrype, oHna HaixomnaHrHHje xoH- 
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§ 3. KomiliteKcua jedurbetba 
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(Imuypaimje 3a mane Hoopntmaimone 6pojeBe ogrompajy (1)Hrypama noxa3aHam 
Ha cm 50, a 3a nentixe Ha cm 394. Taxo je 3a Hajpacnpocrpaibeimjii Hoopninia-
g140HR 6poj 6 xapaxTepHcriviax owraegapciai pacriopej ageHaga 6Ho HenocpenHo 
noxa3aH peFigreHcxom aHanimom xpHcTana HH3a Homrinexcmix jenmbeffia, Ha-
riptimep K2,1PtC1 6] (cm 395). Kog HoopgimanHomix 6pojesa 4 H maibe 3HaxiajHy 

ynory 3a penaTmmy nocrojaHocr Hexor npocTop-
Hor pacnopeja Hrpajy HinumtigyanHe oco6HHe 
rpuirrenia Komrinexca H ageHana. Hpema Tome, 
HanpHhiep, 3a KOOAIIHHaLIHOHH 6poj 4 OCHM Te-
Tpaenapcxor, moryh je join H pacnopez ageHaga 
no yrnomma xuagpaTa (c rpaIuTemeM Homnnexca 
y geHrpy) xojH je pacnopeg xapaxTepHcritziax, 
HanpHmep, 3a jegmbeiba gsona.neHTHe 11.11aTHHe 

(cn. 396). 1-5  
6H ce oapeano Hoopmmautimm 6poj 

HeHTpanHor arozvia• Hexor jegmbeiba, HeorixonHo 
je ripe csera 14MaTH pe3ynTaTe iberoHe xeluicxe 
aHanH3e. 3Hajyhti Hanptimep, na y npogyiay go-
6HjeHom gejcmom cilnyopa Ha cymnop Ha jegati 

. 395. Kpmera.ima crppaypa aToma F, MH npHrmcyjemo jeaHibelby (bopmyny 
K2 [Mid 

	 ATOM S Amami 6 xemHcxii nogjegHaxo He3aHnx 

SF 6  H Kamm ga je Hoopninnimm 6poj cymnopa 
y ibemy jenHax 6. Taxo HCTO, allanHinyhti Ha= 

TpHjymony CO CHJIHICO4JIy0p0130,110H11,1He micenHHe H HainaHum as y ibOj Ha I 
ATOM Si ilona3x 2 aroma Na H 6 aToma F, Mx, pyxononehti ce onuimm npeTcTa-
sama o cTpyicrypH Homnnexca, nplinHcyjemo jegmbeiby 4)opmyny Na 2 [SiF6] ca 
xoopaimaumoHHM 6pojem 6 3a CHJ1141114- 
jym. TH H }Emma CJIHT-IHH KOOpJAHHaLIHOHH 
6pojenH, ycTaHOBJbeH14 Ha ocHony pe- 
3y.irraTa camo xemHcxe aHanine, mory 
ce Ha3BaTH aHa.TIHTHIIKH. 

PLTH je H3 paimjer (I § 6) nomaTo 
ga pe3ygraTH xempicxe aHantme cam no 
ce6H HHCy jell' 110B0M1111 Aa ce ycTaHoHe 
npase (Popmyne maTepHja, na npema TOMB 

H ,ga ce onpene KOOINAHH31.4HOHH 6pojemi ..nounhottn". 
PC1412-  nempanimx aToma RojH yna3e y IbiXOB 

cacraB. Y cnytiajy npocrux jenkuseiba 	0 	 • 10 	/5A 
Heorixonna nonyHa je onpebtmaibe mo-  

C.n. 396. Kpmc-rainta apyHTYPa 1C2 [PtChl nexyncmix Texama. Haripmep, rycrinie 
napa cum( npocznx Itnyopinia nommyrlix 
y pamijoj Ta6atuni ronope y nptinor ZIa cy imixoue Hajnpocrnje cbopmyne y HCTO 

speme H npane 4)opmyne. IIpema Tome, atiannTHInai HoopnHHaimonti 6pojeim 
%mon= HeHTpaniunc aToMa (y nomeHyrnm jegmbeiblima) nogygapajy .ce ca 
cTnapHHm. 

Y cnytiajy Homruiexcinix jegmbeiba onpebusaibe monexyncioix Tenuma  Jja-
neKO je O,Ij Tora Jja 6yae ynex moryhe. Ca gpyre crpaHe 14 pe3y.nTaTH °nor Onpe-
IHBaiba Rana cy npicyTHa Hajmaibe T p H paarmutia enemeirra, He gajy join noT-
nyHo onpebeHy npeTcrany o Hmxonoj crpyicrypH na npema Tome HH o nenimmizi 
crsapHor HoopnimanHoHor 6poja rpainrresba xonnuexca. HanpoTHa-, no npannny 
OH mowe 6HTH Tagil° yTupbeH nomohy peunreticxe anantme xpHcTana. 143 .C.11. 

396 H 395 BH,1114 ce na pe3y.irram one aHanH3e noTBpl)yjy tria KO Homrinexcnvix je- 
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614 	 XIV. OcMa epyfia tlepuoduor cutifieAsa 

.111nbelba ABOBaJleHTHe H geTnopoBaneinne ma'am nocToje xpopigmannomi 
6pojeBH 4 if 6. Mao Tam, nenocpenito je Amman° nogynapme aHaniantnuix 
asap= xoopnimatatomn 6pojesa 3a mHora npyra xomnnexcHa jentnbeisa. 6,7  

Calla M or yhHocT Aa ce crBOpK Rohm:Hem c Miaow Hoopmnauti-
OHHM 6pojeM 3aBHCH y mania OA Tim loaxTopa: on 3anpatunte rpinotTeza tam-
nnexca H aJeua)a, on tbuxosux Ha6oja H oA %tumor mebyco6Hor nonapH3aug-
OHM' gejcma. 

Ynora 3 a n p emHHc lc or itawropa nocraje jacHa axo ce uma Ha ymy 
go. Hone 3Hatiannlje npHanatteibe aneHna cynpoTHor 3Haxa on crpaHe rpanaTeiba 
Romnaexca &ma canto y Haj6ntnxem cnojy. Yxonmo je mama 3anpehunia camont 
rpagtrreau Romrutexca a sepia 3anpemmta ageHana yTonmo ce tam 6poj OBMC 
monce cmecrnnt y upHom cnojy. °Two witnasa, na Ron cHaxor nError rpanirrena 
xomunexca npH nocreneHom nosehatby panHjyca mesa= mopa HacTaTH citTyamtja 
ga npHo6Errint HoopnunatutoHn 6poj nocraje HeMoryk H mopa na npebe y Hem 
HUNCH mum,. HanpaMep, Ron A1 3+ gEtojHH xanoreitHgH Tana M3[A1X 6] Hapax-
TepHCTIVIIIH cy canto 3a F- , gox 3a BOIlyhiHHO3HHie Cl- , Br-  H RapauTepacuman 
je Beh npyrx Tiut — M[A1X4]. Ao HCTOT pe3yinaTa JjOBOJAH a HOCTelleHO 

papmjyca rpanHTenatt Romnnexca npH Hamm agenguma: Hanplimep, 3a 'tom-
nnexcHe timyoptine anymaHHjyma HapalcrepncnmaH je THn AMAIN, a icon 3HaTHo 
Amber no panitycy B 3  + OH npenam y M[BF4]. 

Ha Taj Hamm 3anpemtwoca ogHocH crartmaly H3HecHy r o p lb y rpanilny 
goopntmannoHom 6pojy. Ca npyre cTpaHe OHH ce ncrionbasajy H CB0j0M mohu 
npHanagena H3meby rpagHTeza xomunexca H aneuaga Fromm ,urro cite came 
c nosehamem pagayca cna6e. Hpema Tome noBehame pannjyca. rpaugren.a Hoyt-
nnexca ynrite Ha Rooruutuatmonn 6poj • Hcrospemeno y Asa cmepa; nosomno 
yTHtie Ha nosehame 6poja, 3axHarbyjyrat noBeliamy KoopAHHagHoHor 
a an a gHT e T a a= 11HHH ce OH chtamyje ycnen cna6meau nPrba can a. 

3aHHcHo on Tont xojn on oHa Asa ynuntja npeoHnabyje crBapxo ogpebeH 
Roopgmaintom 6poj c noaehamem pannjyca rptuurreJba Romnnexca aim ce nose-
ham Hint attamyje cue no ry6ama cnoco6Hocra ueurpanHor joHa Aa rpagH xom-
rinexce (c namm ageHnHma). To ce Amami HanpaMep, y Hm3y B 3÷—A13+ — 
—Scs+—Y3+—La8+, rAe cy 6opom no3HaTH xOrautexcHH cl)nyopwrg THTM 

M [B F4], ca anyhuumjymom H cxammiymom — Tuna Mis [EN, AOK ca jots Honymit-
H03111441M y3+ H Le+, cmapalbe ROMILHOCCHBX tilnyopHau. HHje xapaxTepucnituto. 

Ilosehame HoopinmagHoHor 6poja icomnnexca cnposong ce Behm ana 
matbilm noBehatbem pacrojana H3meby mera H onroHapajyhm agemaxt. Hanpumep, 
pacrojame Sn—j metba ce on 2,65 A. y SnJ4  go 2,85 A y jolly [Snj o]Q - 8-12  

HOIHTO csaial jOH ToKH ,ga upmBrie x ce6H Imo je moryhe Helix 6poj cy-
npoTHO Haenertcrpticamn tiecnula crpyxrypa annuommunexca mopana 6H ja  on-
rompa maxotmannom HoopntutauttoHom 6pojy, mix gorryurraly 3anpemmic1H 
ogHocH. Ana,. y crHapH, oBaj ce Item He nocnnxe ycneg y3ajamHor og6Hjama 
ageHaga yronmo jatte yHOJIHKO MX ce mute Harohnumno y yHyrpaunboj ccDepH. 
Kao urro je &um H3senoto Ha ocaoHy enexTpocranicntutan 3a1oHa Hoopntuta-
"MOHR 6poj KOjil ogroHapa HajBehOi exeprHjH cnEtapatba Homnnexca 3aBHCH 0):1 

BaJleHTHOCTH xaxo rpagHTema Romnnexca axo a ageHaila. H3 CR. 397 SHAH ce 
KapaxTep Te 3aHHcHocnt 3a jenHoHaneHTHe ageHne npH npomenymtHoj Hanewnto-
cm rpa,Eunema Homunexca. BHIBI ce Ha npHm.ep na KOJI gentoposaneHTHmt nett-
Tpanyan aToma HajnpocrojaHnju Tpe6a na 6yje koopntmauttoHH 6poj LuecT. C no-
Behatbem HaneHrHocrx aneHana HaHX0B0 on6Hjaibe pacie 6pme Ho npintnametbe 
geHTpannor aToma. 36or Tora ce HalHOCTOjaHHjH HoopnHHatnioHn 6pojeBH xoju 
ogrdHapajy onpebemm HaneHTHocrana ueurpanHor aToMa cmatbyjy Ha onrosa-
pajyhtt natant xao urro ce mum 113 cn. 398. Be3 o63Hpa Ha TO urro je y unrby ynpo- 
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uthasama pagyHa y3c-ro )1a cy paaajyca nempanHax joHa x ageHaga jegHaicH 14 

INTO macaRo Hacy y3c-ra y pa'lyH Ha ocrana 'Emma cHojcrsa (crpympa eneR-
TpOlICKFIX omoTaqa, nonapH3anHoHa CHOCO6HOCT WA.) pe3ynTaTa H3patiyHasama 
gocra go6po ce caamy ca ornegom go6Hjemm RoopgmanaoHam 6pojesama Behme 
rpaakrren,a RomnneRca. 011MTH 3aRmytiaR, Ron! ce oTyga moace 143BeCTI4 CaCTOiH 

ce y Tome, ga noBeharbe H a 6 o ja nempanHor joHa H cmaibeibe Ha6oja  aAe- 

Haga rime Ha nomuneibe RoopgaHanaoHor 6poja. 13,14 

Ynora n onapa 3anHje npa crsa-
parby RomuneRca Heoma je serum, jep nona-
pa3anaoHo y3ajaMHo gejcrao a3meby rpagaTe- 
Jba RomruieRca H H SHeHaga omoryhaHa ga ce 4 25 

oral yqHp CT y yHyrpaunboj ccDepa canto 
 t 

Cn. 397. Euepruje craapataa icomnneaca 
ca iemmaanewrimm ageamma 

:7 4 i a 7 
6poj ogeriga 

C.n. 398. EHeprnja craapatba xom- 
rumicc.a Ca ABOBaJICHTHHIVI aaeamma. 

8 

no ce6x H nyrem crHapalba nOBOJBHBX ycnosa 3a crisapaibe RoBaneHTHe Hese. Ha-
npHmep, aRo je arkeHg anjoH HeRe cna6e Racenline, oHga nog yranajem nonapmannje 
rpagaTerba RomnneRca joH Box:num Hcracxyje ce y cnon,aunby cotlepy t4 mowe ce 

naxo gl3COCOBaTki. Hpema Tome, Hanpamep, 0,E( cpa3MepHO cna6e HF Hejc-rHom BF 3 

 nocraje jaxa RomnneRcHa Racenma H[BF4]. Taxobe og Hpno cna6e HCN gej-
cTsom AgCN nocraje jaRa RomnneRcHa Racenuna H[Ag(CN) 2), taaje coal( anxan-

HHx  noRa3yje y pacrsopy Heyrpanify peaRnajy Ha naRmyc. Hourro je 
osaRso noBehaibe jaxame RacenHua ycneg o6pa3oHalba Romnnexca mum cny-
qaj, TO Cy cHe RomuneRcHe micennHe (gm H nona6a3He, Rao Ha nplunep, H2 (SiF 6 1 

MTh H3 [Fe(CN),3]), BM= malbe j aR e Racenime. 

C TApyre crpaHe, nonehaH,e RoopgananHoHor 6poja rpagarema RomnneRca 
npa crsapaiby Romnilexca mamma cna6rbeibe gectiOpmangje cHaRor ageaaa. 1r 

13e314 C THM crHapalbe Romn.neRca Bona nosHme H, y Tepma ti Re no-
cToj alio CT . Hanpamep, HanoH naps (SO 3 +802  + 02  )Hag BeSO4  Ha 

800°  gocnme 950 ,u,st, am( Hag K2 [Be(SO4)2], rge je none cana cHaRor Be 2 + 

pacnopebeHo H3Me 1 y Asa ageaga, HanoH napa nog HCTHM ycnonama 113HOCH canto 

22 MM. CaCBHM Ha° Tam) Hamm xnopa Haa AuC1 3  (Rao pessurraT pacnaaaiba npeMa 

peaRgaja AuC13  = AuCI C12) npa nosehatby RoopgaHanaoHor 6poja Au 3 + 
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616 	 XIV. OcMa epyiia iiepuoaltor cuaridAta 

Ha 4 Hp}Immo ce cmamyje, Rao urro ce HHAH H3 owte HaHmor yuopebema Tem-
nepaTypa, Ha Hojuma HpHTHcax nopa gocnme jeguy aTmoccbepy: 

AuC13 	Ag[AuC14] 	KlAuC14] 	Cs[AuC14] 
254° 	294° 	415° 	486°  

OBH nonaull noxa3yjy ynaraj npHpone xaTjoHa xojm ce Hana3H y cnamannboj 
abepH Ha Tephuituce nocrojaHocTH anunoicomrurexca: yxonmo je cna6Hje meroBo 
nonapH3arrHoHo nejcnio Tromso je nocTojaHocr Beha. 

H3 HanoweHor H3HTha3H Aa ca rnejniurra Tepmuluce nocrojaHocm jenmberba 
noBehame xoopnmHanHoHor 6poja .nejcTB-yje aHa-
norHo c H H ace lb y Tem ne pa T yp e. 3axBanyjyhli Tome metro nona3H 
3a pyrcom ;la ce y Bitty rcomrurexca H3gBoje H maTepHje xoje cy came no ce6H nojr 
0611tHIHM ycnomma BeoMa HenocrojaHe HRx qax yorunTe Henocroje xao camocranHa 
jenHmema. Hanpniep, PbC14  Haulm ce paanaace Beh Ha co6Hoj TemnepaTypH, 
nor< cones H2[PbC16] c xaTjoHlrma cna6e nonapH3aunorre MOIIR H3npacaBajy 6e3 
paanararba 3arperrama ,tro 200°. ,Itocra cy nocrojaHe raxo Hcro npema 3arpeBarBy 
Hexe calm lia [PbBrd H H2 [PbJ6], AOK PbBr4  x PbJ4  Rimy monist 6HTH yontuTe 
no6HBeHH. 

Hopen cynpoTHo HaenexTpHcarmx jona rparurren, Romnnexca monce rIpi-
iJyhH H nona prre M o n e is y n e xao urro cy NH3, H2O HTH. 3arcBamy-
jyhn HeyrpanHocm aneHana, xohinnexcHH joins RojH ce y OBOM cnyqajy crBapajy 
samaxasajy oHaj ricni Ha6oj Kohl- je Hmao npBo&rrHo rpaguren. xomnnexca. 
Ilourro je osaj o6mmo RaTjoH TO je 3a Komnnexce c HeyTpantrnm arreHnHma Hapax-
TepHcTH4Ho npncycTBo npeTexuro xoMnnex emHX RaTjOH a. 

IlpHcajentimasamem Heyrpanrunc monexyna enemenrapHom xaTjoHy 4arno 
ce noBehaBa merona 3anpemma. HanpHmep, panxyc Ni2+ H3HOCH 0,78 A, nox 
panifyc KomnnexcHor RaTjoHa [Ni(NH3)6] 2+ H3HOCH 2,58 A. 3axBamyjyhtr Ta-
KBOM rioBehamy 3anpemture nonapH3anHoHo nejCTBO HaTjoHa H3BaxpenHo 0cna611 
H energpontunqxa Aticongjagmja ogroBapajyher rcuirpoRcuna (no 6a3Hom Truly) 
3HaTHo je onarunaHa. Ycnen Tom cHe 6a3e c Romnnexcimm HaTjoHuma cy Brune 
HJIH maw jaxe (H3y3eTax ca NH4OH npoy3porarsan je Hapo'mTHM oco6H-
Hama joHa H+). 

C ;:tpyre crpaHe, cna6merse nonapH3anHoHornejc-rBa xaTjoHa oceha ce H Ha 
nocrojaHocTH merosa je,iimeii,a. ,L1ox, HarrpHmep, CuJ2  He moare "la nocrojH 36or 
cymune jaxe nectopmantrje j --  on crpaHe Cu 2+ game je y xomrinexcHom amoHnja-
RaTy [Cu(NH3)4]12  OBaj y3p0x HenocTojaHocrH noTnyHo oTcrparbeH. HCTO Taxo 
cy CORK [CO(NH3)6] 3+ HecpasmeHo nocrojaHHje 0,74 COJIH CO 3+ H T.A. Ilpema Tome, 
yornuTe, o6pa3oBarbe Komnexca Ha paqyH aneHana, jaxo n o B H in a B a n o-
c T ojaHocT jentimema. Tax° Cy pips° 3axsamyjyhH Tome MHore COJIH, 
xoje ce He mory H3ABOjHTH y 6e3BonHom CTItEby. (Han/army cynci)HTH HH3a meTana) 
penaTHBHo T1OCTOjaHH xao xpxcTanorcHoupaTti. 

110111TO %manure Heyrpannor anewra HeMajy BHuna .enexTpmmor Ha6oja 
TO ce 1141X0B0 nprisnagerbe on crpaHe rpagirrena xomnnexca ocrBapyje Ha patiyu 
nonapH3autionor nejcrBa (xojrima ce y BeheM HRH marsem crenerry moace npx,apy-
)KHTE crBaparbe xosaneHTHHx Be3a). YjenHo c THM, y3ajamHo orr6Hjame Heyrpan-
rum ageHana y ynopebemy ca OH14M xoje nocToje Hameby HCTOHMeHO HaenexTpH-
calm joHa je BeoMa mano H y Behkuni czyqajesa ce Romnemyje BepoBaTHo aH-
XOBIIM y3ajammim npmBnaqemem 3a pagyrr me1yco6Hor nacnep3HoHor nejcrBa 
(III § 6). 3axBan.yjyhm osoj tnllbemn. ui nocrojaHocr xontrurexca C Heyrpanturm 
a,geHmhia y mHorrima cnyturjemma je Bpno Bentma (HanpHmep, H3 [Co(NH3)6]C13 

 ripsx monexya amormjaxa ormaja ce Tex Ha 2150). C npyre cTpaue, oTcycrBo y3a-
jamHor on6HjarBa nonyuns Aa ce y Omar npHBRamerba rparurrema xomnnexca 
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§ 3. Komanaccma jedurberba 
	

617 

Harom}ma 3HaTHO BehH 6poj ageHana, Hero um TO 6HBa y agiuToxomnnexcHma. 
Yawn Tora mory ;la ce crnope H TaxHa aninuloHa jegmbema xao INTO cy A1J3  . 
• 20NH3, Sn(NO3)2  .• 20 H2O }rm. 

OBaxo BeJIHRTI aHa.TIHTHLTHH KoopnimagnoHH 6pojeBH He mory ogroBapaTH 
npaBom cramy crBapH, jep 3anpemkicitH 0,IIHOCH KojH orpaHntiaBajy ripe abepe 
oxo rpannTenc.a xomnnexca aanpwanajy cBojy BaHmocr H 3a HeyrpaJnie ageHne. 
3a pacnopeN4same oBaxsor 6poja HojH npena3H rpamigy nonyurreHy 3anpemHH-
ClUIM onHocHma °Rile nocToje Hllax TaxBe moryhHocTu KOJHX He momce 6HTH HOg 

auHnoxomnnexca. ;lox jOH xojn ce Hana3H y yHyTpaumoj ccbepH on6Hja 
HcrommeHo HaenexTpHcatte joHe, nonapHsaoBan Heyrparum monexya oxo rpagH-
Tema xomnnexca cHojnm cno6onHHm xpajem minona n p H B n a iI H ce6H cnlitme 
monexyne. Ilpema Tome, crBapame nBocTpyxor cnoja oxo gempanHor 
aToMa xoje je xon agHnoxomnnexca Hemoryhe nocraje noTnyHo moryte Ron xom-
nnexca c HeyTpanHHm a).AeHnHma. YjegH0 OBH nocnenH,H cynpoTHo jOHCHHM aneH-
;nom mory ce Be3aTH He camo . 3a xaTjoH Hero H 3a aHjoH nona3He coax H nojegH-
Haxmo HCHyHHTH npeocrane cno6o,rule mebynpocrope xpncranHe pemeTxe xom-
nnexca, HrpaiyhH Ha Taj HaITHH 3a Ty pemerxy ynory gemeHTa. Yonurre y3eBug4, 
npema TOMB npocropHH pacnopen HeyTpanHnx aneHana, (Hapotuno rip 11,14X0BOM 

Benmom 6pojy) mowe 6HTH H3BaHpenHo KomrunixonaH. Kao nocnenHga Tora no-
6Hjajy ce !cancan Ha ocHoBy aHanH3e npHBHnHo „c pa3nomgHma" claopmyne amo-
HHjaxaTa H xplicranoxvinpaTa xao HanpHmep . 

3 1 13  NH3 , Cd SO4  22 /3 1420 HT,R.13- 30 CHC12  • 

,LIocaaa cmo pacmarpaam cxopo Hcx.Tbytumo HomnnexcHa jegmbeffia xoja ce 
36or Tora IUTO cy CBH aneHnH yHyTpaunbe ccbepe meby co6om jenHaxm mory 
Ha3BaTH jeduopoduu.H. AJIH je mnoro BehH 6poj pa3uopoduux xomnnexca °Hapax-
TepHcamm npHcycTBom Asa HJIH BHule p a 3 IlHx1HTa mow y yHyTpaunboj 
cclaepH. 

OtairnenHo je jAa he ce 3ameHa jenHor joHcxor anenna HeyTpanHlim HJIH 

o6paTHo onmax HCHOJEMTH npomeHom Ha6Oja xomnnexcHor jona xao gentme. 
na3ehm, Hanpilmep, 	[Pt(NH3) 6] 44-  H 3ameibyjyhm nocrynHo monexy.ne amomi- 
jaxa joHHma Cl no6Hhemo oBaj HH3 xomrulexcHnx RaTjoHa: 

1.13t(NH3) 6] 4-1-  [Pt(NH3)2C1} 3+ [Pt(NH3)4c12] 2+ [Pt(NH3)3C13j+ 

3ameHom jour jenHor amoHHjaxa joHom Cl -  no6Hja ce H e y T p a n H H xomrurexc 
[Pt(NH3)2C14] xojH ce cxopo H He pacnana Ha joHe y BoneHom pacrsopy. Haj3an 
3amemyjyhil nocneruba ,nBa amoHlljaxa no6Hjajy ce xomnnexcHH a n j o H H 
[Pt(NH3)C15] 1-  H [PtC16]2-. 31,32 

3ameHa y yHyTpaunboj otepH jegHnx ageHana gpyruma npaheHa je liecro 
ynanamBom npomeHom 6oje Romnnexca, xao unto ce swim HanpHmep Hon oBor 
HH3a xnoptina C xaTjoHom [CrA 6] 3+, rge je A = NH3  HJ114 H2O: 

[Cr( NH3) 6 1 3+ 	[Cr( N H3) 50112] 3+ 	[Cr( NF104(OH2)2] 3+  
wyT napamjacro >Kyr 	Hapamjacro.upseff 

[Cr( NH3)3(OH2)31 3+  [Cr( NH3)2(0I-12)4 ] 3+  [Cr(0}12) 6] 3+ 

6nego-upsoi 	iby614qacro-upset 	Jay674qacr 

Jenymbeibe xoje 6H onrosapano cl)opmynll [Cr(NH 3)(OH2) 5]C13  Haje nocana 
6HjeHo. CynehH no genom Toxy npomeHe 6oje, OHO 60 mopano 6HTH o6ojeHo gp- 
BeHo-my6H4acTom 6ojoM. 

Hopen my6HmacTor jeninbelba La* ogroBapa emmtpHcxoj 4)opmynH CrC1 3' 

6H20 no3HaTa cy.jmn nBa xpHeTanoxHnpaTa Hcror cacTaBa 	oTBopeHo3eneH 
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618 	 XIV. OcAus epyisa ilepuoomoz cuculega 

• Tammo3e.nem. Ha npmmepy oBe Tpx maTepaje npBm nyT ce cpehemo ca u3omepu- 
johi momnnemcmc jenknbeiba, Tj. nojaBom 	nocroje maTepmje mnemmiime no ca- 
cTaBy aini paarmgHe no crpyxTypH (X § 2). 

Pullen& mrraiba o xapaxTepy H3omepHje xxnpara CrC13  moryhe je Ha oc-
H0By pa3M11114THX noHamatba IMIXOBILX csence cnpemmemlx pacmopa npema 
Ag NO3 . ,gejersom osor peaRTHsa Ha my6Hqacro jegmBeibe Tanosm ce °Amax 
CBa TpH joHa xnopa, Ha 3eneHo — Asa H Ha- TamHo3e3IeHo caMO jegaH. Ha OCHOBy 

OBHX pe3yarara omega H Hmajyhli y na je 3a Crs+ xoommuumomt 6poj 
mecr, osHm H3omepHlim HpHc-ranoninpaTuma Hmajy ce olmrneggo npmnicaTH 
crpyKrype: 

[Cr(OH2) 6]C13  [Cr(OH2)3C1]C12  • H2O [Cr(OH2)4C12]Cl • 2H20 
JE,y6Huarr 	tHernmenea 	 TIIMHOECJIell 

Ca OBHM cDopmynama neno ce cname ximbemma na npn crajarby y excHicaTopy Han 
cymnopHom KHCeJIHHOM Jlay6HqaCT spHcranoxHnpaT yornirre He ry6H 1404y, a Ta-
mHo3enex ry6H camo 2 monexyna sone. 

Osaxsa H3omepHja Ho* 3asHcH on pa.smalmTor pacnopena monexyna sone 
(x 11 n p a r H a H3omepHja) no3Hara je 3a 11H3 jenmbema. lboj je6nHcxa j o H 
3agHoHa H3omepHia oA lc* ce joHH H3 yHyrpannbe H cnorbansbe ccbepe c 
pasaHturrom naxohom glicocyjy. HanpHhiep 3a jentnbeiba cacrasa Co(Br)SO 4  • 
• 5NH3  no3HaTa cy gra H3omepa — upseHorby6Hgacr H npsex. Came cnpemmex 
IsacTsop npsora og kbaX He )1* Tanor c joimma Ag• anti ra gaje c jomma 
gpyrll o6parno. OTyna npoH3Haa3H, na osnm H3omeplima ogrosapajy cnenehe 
crpyxType: 

	

[Co( NH3)3Br]SO4 	[Co( NH3) 3  SO]Br 

	

gpBeHon,y6Hlaarr 	 UpBeH 

143 nocnernbe cpopmyne BH,R14 ce ABOBaJleHTHH jOH (SO421 KOlH ce Hana3H 
y yHyrpaunboj c4)epH 3ay3Hma y rarom cgriajy CaMO j; 	HoopgmiagHoHo 
mecTo. Anti y Hiny Apyrnx cnynajesa °Hamm ce 	°Hamm jomi mory 3ay3eTH 
H nsa HoopnkmagHoHa meera. Hanprimep, nopeg Komunexca Co(NH 3) 3CO3]Cl 
no3HaTo je H jegmberbe crpyicType [Co(NH 3)4CO3]C1. HanpHmep, 3a jone S0 32-  
H SO42-  HapawrepHcrismnje je 3ay3Hmaibe jegHor soopmmagHoHor mecca a sa 
joHe CO3 2-  H C2042-  — gas." 

Ko,g jegmbelba ca ABa (Ham mune) somnnexcHa joHa y monexyny moryha 
je HoopgHHagHoHa H3omepHja npoy3poxosana pa3nmnrrHm pacnope-
gom ageHaga H3m0y o6a rpagHTerba somnnexca. Kao npumep H3omepa osor num 
mory nocapse osa jegmbeiba: 

[Co( NH3) 6] [Cr(CN) 6] H [Cr( NH3)6] [Co (C N) 6)1 

[Pt(NH3)4][PtC16] H [Pt(NH3)4C12][PtC14] 

,apyrn je npHmep 3alitIMJIMB y TOM nornem Imo je xoopntmanHona H3omepHja 
se3aHa c npomeHom saneHTHocrx rpankrrema Romunexca y o6a KomnnexcHa 
joHa. 34-36  

Kao o3y3eTaK HO) manoqac nocmaTpaHnx cnytiajeHa Hojarmyje ce H3omepHja 
yczoarbeHa pa3JIWITITHM npoc To p H H M pacnopenom anexaga pa3Ho-
ponnor Kommexca y jegHoj HCTOj yHyrpaauboj ccDepH. OBaMO Ha HpHo 
mecTo goga3H T3B. wic-itipanc-H3omepHja. 

Kao IUTO omen noxa3yje jegmbeibe cacrasa [Pt(NH 3)2C12] mono jja nocTojn 
y gHa oanyma, 0,4 xojHx je jegaH o6ojeH Hapaanacro, a gpyrn orsopexo, >sr°. 
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g 3. Komfinexcua ieoumema 
	

619 

OcHm no 6ojH o6a o6nHila ce paaTuucyjy jegaH ou Hpyror Ham) no Hail my nocTa-
jama Tax° H HH3OM oco6HHa. Risme npoyqasatbe OBHX yila3yje Ha To Ha crpyx-
Typama o6a osa H3omepa ogrosapa paanilturr pacnopeg ageHaga y ssagpaTy, 
KapailTepticrilltHom 3a HomunexcHa jemnbeffia gsosaaetime nnaTHHe, sao INTO 
ce Blum 113 ose cxeme: 

NH3 	Cl 	 Cl 	NH3 

Pt 	 Pt 
NH3 	Cl 	NH.1 	Cl 

imc-m20mep 	 TpaHc-H3oMep 
(Hapampermityx) 	 (oniopeHowyT) 

06a osa jegmbetba y cTalby cy ga sosy no Asa aToMa xnopa (y3 nosehame 

BaJleHTHOCTI4 nnaTHHe Ha t1eT14p14 H tbeHor HoopHHHauHoHor 6poja Ha utecr), npit 
ilemy cy go611jetut npogyHTH otter maTepHje, c pa3nti4HTHm oco6HHama. Hanimmep, 
unc-H3omep Hma Hapanuacry 6ojy a TpaHc-H3o-
mep wyTy. CTpyHTypa iegHor H gpyror cxe-
mama! je noxa3aHa Ha ca. 399. 

IloTnyHo cailtuta H3omepHja no3HaTa je 3a 
11113 gpyrtix somnnesca ca mecr ageHaga O 'co- 

y yHyTpauilboj apepH Hana3e T p 14 THna melt- lr .„,i, jux ce ,usa pa3nHicyjy ou ilerHpH gpyra. Aso ce 	 .1,1 

aga, 6poj npocropHHx H3omepa pacre. Tail° seh 
y Hajnpocmjem caymajy yilyTpaume apepe, ca-
rp4eHe no Tllny A 3.6213 mory ga nocroje TpH 
pa3He cTpylcType, cxemaTcxx4 nosaaaHe Ha cm 400. C.1• 399. Cxema. uncTpanc -0343 

3a xpomos HomnaeHc cacrasa [Cr( NH3)3(OH2) 	
mepilje 

C12]C1 goncra cy 6Haa go6Hsena nil ,' pa3Ha 
o6aHsa oHapaxTepHcaHa upseHomy6HilacTom, CHEADM H Tamtio3eaeHom 6OjOM. 

3a ilempil HT,3. pa3Ha THna ageHaga 6poj o6Hquilx npocTopHilx H3omepa nosehasa 
ce join smite. 

Bea o63Hpa Ha TO 111TO o,r 031131 npocropHo H3omeptutx o6nHila IlaTor KOM-

nnexcHor jegmbetba jegaH mops 611TH eilepreTout Hajnogecmjx, Henocpegail 
npena3 matbe nocrojamix o6n11Ha y osaj 

5 	 6 	spno ilecTo ce Hail yontuTe He uoraba HRH 
6Hsa 1311111e matbe cnopo. Otstrnegtto je 

5 	5 	 ga je Carlo 36or Tora moryhe ga nocrojH 

.4 	A 
4 

A 	8 

4 

A 	
npocTopHa n3omepHja. 31-42  

4 	 36or HcrospemeHor spHcycTsa y 

A 	 6 	yHyTpaushoj aPepit no xemHcHom Hapax- 
Tepy pa3aHilHHx ageHaHa, rarratbe n o- 

Cn. 400. IlpocTopua ki3omepuja 3a Tim4 C T o j a H o c T H Hexomoremix HOM- 

pamia Tuna agenaga. 	uneHca je Heysopenliso caoweHuje Hero 
y c.nytiajy xomoremx. Oso nirraH>e je 

napoturro Taus° IIITO pe.TIaTHBHa jatirma se3e Heilor ageHHa ca HaTHM rpauHTe-

mem somnneHca aasucil osge He camo on lberone concrseHe xemxcHe nrilipoite self 
H ou Ilene cTpyilType yHyTpanilbe ccpepe, Tj. og xemilcHe novo= ocrarutx agettua 
H thwxosor pacnopena y npocropy peaaTilsHo nomaTpaHor. 

Taastat 3Hatiaj 3a penaTm3Hy jams -1y se3e HeKor aneHna ca rpa)WTeJbeM 

HomsneHca pima HpHpona aneHna HojH ce Haaa3H y T p a H c-nonowajy npema 
upsoK. Oaaj npilnutin T p a H c- y T H it a j a Heo6mmo je sawaH 3a xemmly 
HOMMICKC1414X jegmbesa jep gaje moryhHocT ;La ce npeAsHAtt TOR peailuxja cyn-

c-orrynilje y HexomoreHoj yHyTaptboj aPepti H omoryhyje Ha ce csecso H3a6epy 

WIC 
	

TP8HC 
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620 	 XIV. Ocma zpytia tiepuoduoz cucia-ema 

nyreBn aurre3a wemeina npocropHo-Haomepmix o6muca jegmbema gaTor ca-
craBa. 4 3 - 4 5 

Thum ce c RommexcHnm jegmbeiblima o6mtnio pip y Bonemim pacrnopm-
ma, TO ce xao Hajgentha pealcumja HameHe y yHyTpauffioj atoepH janga 2cH,gpa-
TagHj a. OBa tine nocrenexo, npx memy nonomaj panHoTexte H 6p3HHa nponeca 
gory goReicne na cnywe Rao mepa penaTnnHe znaperinie BC3e H3me1' y HeHTpa.n-
nor aToma 14 aneana Rojn ce 3aMelbyje nonom. 3Hajyhm, HanpHmep, na ce y Rom-
unexcy [Co(NH3)3X3] rge X = NO2- , Cl-  Hua NO3-, npnm on orb, Tpm mice-
muicRa panmxana (Hcro max° Rao H amoHmjax) He, aamemyje rionom, gpyrn ce 
3aMelbyje neammwmo, a TpehH noTnyHo, momemo pan na cy NH 3  n NO2-  Be3atm 
c Co3+ jatle Hero Cl-, a onaj jape Hero NO3-. 46-51.  

ripaRTHIIHO ce Hajgenihe cpehemo c mOyco6Hom n3meHom NH 3  14 H2O, 
xoja ce nemana *npema onurroj cxemH: 

[E(N113)z] xH2O F [E(OH2)2] xNH3 

 3anHcHo on no.nowaja pannoreme onor cHcrema cTojn Beha H.Tm mania nocroja- 
Hocr amoHmjaxaTa y noneHom pacrnopy. T-ImbeHmga Ra je ona 3a nojeJmme rpaum- 
Teme Romn.nexcHa neoma pull:Emma ,  mHoro je HcRopinnheHa y anantrrmgRoj 
xemHjH. 52- 55  

Kao HITO omen noRa3yje, y BoneHom pacrnopy nocrojaHH amoHnjaxaTm 
RapaxTepHarkmum cy cam 38 pd.1IaTHBHO Mina 6poj rpagmTema Romnnexca, HOili ce on.rnmyjy TOM oco6enozuhy urro ce nopen cnor jaxor nonapH3auHoHor nejczna 
mory penaTmsHo .naxo H Cam{ umbopmHcaTH. On Hajo6HqHHjHx jomia onamo y np-
BOM pejy nana3e Ag+, Zn 2+, Cd 2+, Ni2+ H CO+ , Beha nocrojaHocr RomrweRcHe 
Be3e amomjaRaTa y nopebelby C B0/10114 T14111111Ha je, npema Tome, 3a jone c 18- 
enexTpoHcRo HRH HenonpmeHom CTpyIcTypoM cnonaber cnoja ripH peuaTHEHo 
MaJIHM panmycnma.56.57  

H3 cnera HanoweHor 1431411a3H xxa ce, KopHcrehn ce npeTcranama o nonapH-
3auHjH, mory noHeme TeopHcRm o6jaclurrn oco6HHe HONifineHCHHX jenmbeiba H 
RapaxTep Toxa peaxguje y Rojoj °Ha yliecrnyje. AnH yjenHo HHIle }1}13 nuTan)a 
Ha lc* ce Ha OCHOBy canto °mix ripeTcrana H3rnena He mowe ontonopHTH. Ha-
npHmep, no cnojoj xapaicrepHcrmum (Ha6ojm, pagmycm, cTpynTypfl C110MHHX cno-jena) joHn Fe 3+ 14 Co 3+ np.no cy 611140414 jean npyrom. Me1yrns, y oco6mHama 
HexHx 14,14X0131411 jennmema onamajy ce oluTpe pa3nme (Taxo xon Co 3+ amoHmja-RUTH cy 3HaT110 nocTojaHHjH on xmnpaTa, Hon Fe 3+ — o6pHyTo).Be3o63Hpa Ha 
one nojenHHe HejacHocrH npeTcTaBe o nanapm3aunjH He ry6e on cnor 3Hanaja 
xao r nan H e cm e pHHge npn npoytranarby oco6HHa HeopraHcxmx jenti-
melba, jep npli naHaunnem cramy pa3noja Hayxe one gajy 3a cHcremaTH3auHjy H 
3a pa3yMenan,e npananHocrH noje ce on/le nojaumyjy mHoro nehil ocaoHau HO 
IIITO mome naTm maxojm npyrm nyT. 

gonyne 

1) Hpocropm pacnopej ageRaga 3a Koopgananuone 6pojese 2 it 3 y Beau je marnega 
npe csera ca cumeuipujom fipaeatia tcoopaumatfuje geimmunior aToMa. Cam no ce6u aTOM usiH enemen-rapint jon ca 3 a B p ru enum CnOJIAIHM enemponclunn cnojem Inn cct.epHy cnmeTpnjy. 

agunnja ma xoje trecrnge Bo gm cmapamy Resanc gpyrux npasaun game soopgmanuje. 
Henoxynan 6 p o j °slut npaBaga (Z) mum ce ogpegum into 3614p 6poja agenaga H 6poja cno-
6orniux eneirrponcxxx napoBa xoju ce }flume y c:nonasem (Banewmom )cnojy gwror gempannor 
aroma. Paannm Bpegnocusa z ogroBapajy y rigeannum cnrtajesuma oBe BpegHOCIII (a) 3a yrnone 
uameby npasana Hoopmmanuje: E = 2,' a = 1800 ; E = 3, a = 120° ; = 4, a = 109,5° . V Beau c Twa 3a gamine AE2  crpprrypa ca E = 2 jen paBonunucx as  (jowl [Ag(NH2),]+, [Ag(CN)2 ]-, monexynu CO„ HgC12  nrg.), a ca E= 3 unit 4 	y r nacTa (jonu C102-, monexynn 502, OH2  mg.). Hcro Taxo aa -mecrane AE, ca E = 3 Rapasrepucnonia je 
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crpywrypa pasHora T p o y r n a (john NO 3-, CO3 ,2-  monogrim BC13, SO3  wrn.), a 

ca =4 — rpocrpaHe nmpamHge (joHm C103, S0 32- , monogram NH3, PC13  

TA.). Hexa orcrynatba yrnosa on spenHocnt 120 H 109,5°  npoyapoxosamt cy BepOBSITHO 6H.no 

nonapkounijom uoupomor aroma (carojesm H2O, NH3  run.), 6Hno y3ajammos Aejcreom 
aneHana mehy co6om. Tpe6a nonsyhm, jta ce oso nejcrso, yonurre y3es, mcnobasa He camp y 
oa6mjatby seh n y npusnattoby (Ha paw' niwneposamx osm). 

EHeprilja KOja °grumps npomeHH oaneBTH311 yrnosa, H3rnena, Hole 
Bemaca. Taxo Terpaenapcma Koop1HHauHja gersoposaneHrHora ymemixa cmarpa ce xao jenua 
on Hajnocrojamdmt. Mebynim, y umcno6yramy (C 4 11 8) cmatbetby gerHpm sanornmx yrnosa 

Ha 90°  owpreron" onrosapa 36 taw/11mm, IIITO Aaje npm npomom jentora yrna canto oxo 0,45 

xxclA 311 creneH. AHanorHH pawl' 3a tuncnonponam (C 3H6) mosoot Ica ammo moboj spennocru 

OKO 0,25 ;man no creneny. Manom eHeprujom notopmauuje sanornmx yrnosa ycnompexa je, 
HaspHmep, Hama npomema o6inta Hajjentocrammjnx monewyna y xpHcramtma xoja ce none-
maga cpehe y nopehoby ca H,HXOBHM tmonsigyanHum crobem (Hanpmmep, 067111 monocyna 

some y mpHcranoxHnpary MgC12  • 6H20 6,m3ax je HHHHCKOM). 

2) C rnenHurra reopmje ycmepetmx saneHrHocnt (X § 2 mon. 2) paHmje naro Tymaaobe 
o3Hauasa moryhHocr ymemha y xit6pHowanujil He canto se3aHmx, Hon cno6onHlix enoc-
TpoHa cnomaber sanesmor cioja naTor newrpannor aroma. App(mHje pewit), cse saneHTHocrm 

nocmarpagr ce Rao q . — 
sanewrnocnt. Alto ce on se3aHHx enexrpoHa y3my y o63Hp canto oHH mojH 

o6pa3yjy tr-se3y (X § 2 non. 8), onna Hogan"' rope mown' mory 6HTH clopmynHcamt join npocrH-

je: y XeMHCKI4111 jousbobilma owremoj enewrpoHcmoj moticphrypauHjH s•coma anrosapa Topa-
enapcma cHmerpmja enewrpoHoust naposa, cexcrerHoj — rpHroHanHa, icBapTeTHOj — ammota. 

3asHcHo on 6poja aroma npHcajenmbeHmx no THM mumjama cumerpmje, npoHcrillte 113Be- 

npocropHa crpywrypa monexy,na. Osa y nocmarpaHom cnyaajy mama moopmsfaumomix 6po-
jesa onpebeHa je He TOJIHKO jenapocom KOJIHKO enexrpoHcmom CH- 
merpujom uorrpormor aroma. 

3) 3a moopAHHaunom" 6poj 4 minium moHclawypanmja je •, 
edapcma c rpanwremem momnnexca y newrpy. 'Kon He yr panHmx MO- YT 

 ona moace ma HacraHe max H mina, mama sexy:unix arom Hma  
cno6omxe sanorrHe enocrpoHe. Crpywrypa nplussmora Terpaenpa yc-ra- 	- ----- -- 

.... 
HosmeHa je, HanpHMep, 3a monexyn VC1 4  14 SeC12. Y o6a 	caytmja Hy- 

xneapHa climerpHja oxmraeolo Aohnumpa Han enewrpoHotom, moja 6H 3a- 	 / 
wresana na cno600m sanenTHH enocrpoHH 3ay3My concrsom moopmma- 
Imola mecca. Ono je mapawrepHcrismo 3a sonexya TeC1 4, y Home 010- 

6ogan enexrpcniout nap Tenypa 3ay3Hma nonomaj mojH oprosapa jennom 
.om yracar. 6a3e rpHroHanne 6Hmtpasutne (cn. 401). 

HpHmetbeno Ha j o H e AB 4  Terpaepapcma moHclatrypagHja je Haj-

06Htlifilja. ATM ce gecro cpehe H crpywrypa pasHora its anpara ca 
rpaorrobem momnnexca y Horrpy, icapatcrepHcrmmma 33 14H3 momnaexantx 
jousbeHsa nsosanewnmx enemeHara Ni, Pd, Pt, Cu, Ag, wrposanarraora Au. 

C rnenHurra nejcrsa H3meby ageHana xsanparHa crpywrypa eHepreront je moryh9 

CELMO 3a spenHocrn rA B > 0,41 H nocraje noroomja on Terpaegapace canto mina mama y3ajamHo 
npusnagobe aneHana npeosnabyje H3,11 IblIXOBHM y3ajammtm on6mjatbem. IlpH6.rnsicHH panyx 

eHepritje tcynoHosotor (Er) II gxcnepaumor (Ed) xtejcusa ageHana 3a joHe [PtC12]2-  nao je pe-

aysrrare noma3aHe Ha cn. 402. 1I3 ose ce BMW Ba xsanparna monclawypammja eneprercmt je no-
roomja canto npH spa° manoj nonapHocm sew Pt—Cl. 110111TO je oso npema anima nonattmma 

y crsapHocrm Tato reoptija ce cname ca ornemom (ca. 396). 
Ann je Tamobe HeonxonHo y3eTH y o63Hp Aa ce momlmrypostja Twit ycrowszasa He 3a 

143onosati joH, neli 3a xptxcran y xmjH cacras osaj ynaam (Han pacrsop) me noes's/yam joH 
yonurre rosopehH 3ay3Hma npo•ropny crpywrypy, Hajnorommtjy He 3a "boa camora, Bch 3a 
cHcrem y men 1a H H. no npasmay Woo ce nonynapa ca Bpyrxm, Ho mory 6HTH H w3y3em 

Hanpumep, cam no ce6H pasaH joH THna AB 4  rpe6ano 6H na H1113 xsamparHy crpraypy, nom je 

Hcmrrusube Krocrana K[AuBr 4] • 2H20 noma3ano ma je joH [AuBT 4]-  pasaH 1111H ce Asa 6poMa 
Hana3e Ha npyrHm pacrojamoma on anara (2,48 A), Hero Asa ocrana (2,65 A), rj. non yustajem 
online momnoontmje apncrana crpywrypa joss je 6HTHo notopmtwaHa. Osne Tpe6a npn-
menu.'" ma mom Heyrpammx monexyna AB4  3acaga HHje onomeHa xsanpano crpyicypa. 

Ca rnenHurra reopHje ycmepemix sanormocr0 crsapatbe crpywrype npasantior Topa-
eapa moryhe je npn xli6pmgmat1tjm enewrpoHa Koji" ymecrsyjy y crsap'uby a-se3a enewrpolia 

no nmosHma spa HRH d 3s, mon xsamparHe crpraype no umosnma dsp 2  HJnt d2p2 . Y chummy 
o6paanomcosa xsamparHe crpykrype ramp Tymagetbe naje o6Tsmo no6pe penywrare. Is/Krum, 
pamtje Hasenom cnyaajesm SeC12  H VC14  mory na ce cmecre y osy cxeMy canto ca mamma' Ha-
re3obem. HpmstanHjenno Hecnaratbe ce osne o6jaunbasa THme nuo oHa npownsw H3 oco6e-
HOCTH camor nexrpanitor arom a, a He bn pryrpattrrbe cckepe y 'teams". 

4) 3a join sehe moopmthatmoHe 6pojeae 5 H 6 -mapawrepHcrtsme cy camo KoHotowypa-
uitje rpHroHanHe 6mmpammte °of. owraegRa ca rpaorreybem momnaexca y Homy. no reopujm 

ycmepontx sanemrsocm non mome ma Hamm xm6ptsm3amtjom &pa Hot dssp, a npyra XH- 

Ca. 4 1. 
CTpyKTyp.Mo- 
nexyna T C14. 
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Of OM go-  0,20 af 
/10/18PHOCT Ben P1 -C1 

Cal. 402. MoryhHa crpywrypa 
join [PtC14]1-- 

622 	 XIV OcAca zpyila fiepuoduoe cucitleAta 

6pHHH3agHjom &Ise. Me4yTHra, no3HaT je HHa cnytialena Ham ce °Ha reopHia (y ifienom o6AHHy 
cao6oHHom 6e3 orpainineiba) xxxr.uegim He mance ca orneHom. Kao npwsep biome ga woman! 
oxraenapcxa cTpyHTypa WC1 6  H TpHronanua 6mnipahma MoC1 5  a Taxoe arranorma apyHTypa 

neHraxanoreHuna Nb H Ta. Y CORM nocmarpamfm 

	

40 Ec 	 jeimma (x yonwre 3a Aare.  uoopnpmanno.He 6pojene) npo- 

	

7:31 	 crown crpyxrypa monexyna or pebyje ce, otwrnenno, cm- 
4)merpujom rae. enegrpoHoMx , neh nyxneapxxx xoH-nrypaus

5) Ha ocHoHy paaaje HsnoweHor mowe ga ce Ron-
2, craryje 4a npocropHa Komborypauxja rpe6a, yonurre roeo- 

pehm, na ,3a13HCH OA CJICAChilX TAaBHHX cbawroPa: 
. • 	a) concrneHe enexrponcme mmerpHje neminumor 

aroma (um onrosapa. nnejama reopnje yamepeuxx Hamar-
'wow); 

6) sanpemmicxxx onHoca y yurpaunboj atePH 
(a. XII, § 2); 

.13) Hapawrepa ysajamHor nejcrsa anenaga ca neH-
panunm aromom xao H jegHor c npyrnm (A 011 . 3); 

r) owner xapawrepa Romnomumje nenoxynHor 
cxcrema y Rome HacTaje Arra Romintrypamtja. 

Y &71.11THEM yHew nom* . 3 6 H p H H plural 
CAM Ha6pojam1x qxurropa. YTIMAHTH KOja OA_%DIX Raga xrpa rnaaay ynory npx H36opy KomintrypanHje, y•onurreM oammy, sack= je Hemoryhe. 

143 Tor Henocpeu10 npoxtrime nownimmjenHa moryhHocr pasHxx reopHcxxx Hamxna no- 

	

cmarpmba 	crpyrayinurx npo6nema. 	Ali je oaaj aim onaj noxonall rpe6a ouxrneggo is ce Hompoinnue -  orneHom. 
6). II0AyAapalbe aHaAHTIPIKHX H ,CTBapHHX Hoopmniangoma 6pojesa HOCTO;14 y BehHHH cnygajeaa, aim He yam. Hanpxmep, pengreHorpacjkxo inpoymaxalbe RpHc-rana (N1-1 4).[ZHC12 ] noxasano je na oao je,gmbeibe rpe6a rymagirm xao [Nli4)2 [ZnC14 ] • NH4CI. Ha egnmaa Hamm (NH4)3 [SiF7] je y crHapH nimbi° jegmbemenma (NI -14)2 [SiF6 ] • NFU. Y o6a (ma • czymaja 

cmaPHH KooPAHHaummx 6poj noxasao ce na je maim! on aHamirrowor. C Apyre orpaHe y Hom-
nnexcHma (N114)2  [InC12] H2O H (NH4)2  [FeC12] • H2O •yrripbeHo je npHcycrso joHa [ECI 5  (OH2)] 2-  ca Hoopmnianmomm 6pojem o6a rpajurrensa xomnnexca He 5 Re.h 6. Hapoxorro je saHR-
ALTI.HB carlaj momnnexca Koji" crHapa cjajHe npne xpocutne a mxja je najtzpocroja cbopmyna 
Cs[Au 313]; noxasano ce ce H,eroaa xpmciama pemema cacrojH H3 joaa Cs+, AHHHCKSIX joHa_ [A , C11.]-  H mianparmix joaa [AuC14 1-, Tj. jewnbeibe rpe6a na ce itopmyname xao Cs[AuC1 2 ] -Cs [AHC14] ca Hcrospememm npmcycrHom H jenHoHanelkwor H rposaneHrHop snara. Hocnewbom 
tnimemwom je ycnombella mamma, nplla 6oja oaor jemnbeiba (XIII § 3 gon.• 27). 

7) 1IpH rymagemy pesynrara peugrenme aHanuse xpmerana ynex mopa na ce pagyHa ca 
moryhom npomeHom crpywrype mapawreptcrwme sa necrane y HAIXOBOM aHna a a A y'a n-H M cranq no ymmajem non.a cm= cycejmnc mem= ycnommaxm onurrws cacranom Hot-
cranHe pemerxe (meHom crpemibaby xa eHeprermom MmmMyMy). Kao nen nplimep mowe Aa nocsiyaw oun•pa paarnuca cxpywrypa xanoremina PX5  y napHom H y xpxcranHom cramy (IX § 5 non. 44). CHIPIHH nax cnygajemi cpehy ce H Hon Romnnexcmlx jenmbeiba. HanpaMep, 62no 
je yrH0eHo Ra Rwscriuni K2  [CuCI4] • 2H20 ycrnapH npecranaajy rycro naxosalbe pa amix arperara [CuC1 2(OH2)2], joHa xnopa x xannjyma. Apyrix npHmep: y HHAHEIHAyaAHOM joay [HgC14] - Hoopmmaumoms 6poj Howe jejunuc je merap H, nox Hon xpncrana K 2 [HgC14 ] • H2O yrH0eHo je na nocroje Hom6RHauxje TaKHHX joHa y 6emoHatnnim namwma (ca. 403) ca 
onumcal Hoopmniammmtm 6pojem Home jeguaimm m e c T (aim ca pasnwurrnm orcrojaHama 
— 2,4 A, 2,8 A 14 3,15 A — Hsmeby 11,e x nojejpumx napona aroma xnopa). Y xpacrannma NH4  [HgCI3] gin xnopa renube cy Hesam ca ACHBOM (2,34 A), Hero le rap! Apyra (2,96 A) a y Hprwra-JIHMa Cs[HgC12] oHa je oxpymeHa ca mem xnopa Ha Hamm orcrojaHma (2,72 A). 

8) Y rnawnom rexcry msnoweno no AHTalby . 0 sanpemmiamm onnomma npercramba onmre nparnum on Hojer Hrda x nojenmwx Hsyseraxa. Tam) 3a Ag+ y cHojcray rpankrrema Ham-
"maces xapaRrepncrwnw cy aHjomi [AgC18y H [Ag[4]"' Maga je no nmmeHmjama jog Hefof on' 
xnopa. IIoHexana ce rax0e Hama= Ha samtcHocr HoopgsHanHoHor 6poja on npupone joHa 
cnozHe otepe. 

9) Pesynrant peHnreHme aHamwe xpxcrana nonyurrajy na ce Hspavyaajy e(Dexrfnmut 
paneycH Hex= xonumexCmix joHa. HanpaMep, 3a [SiF 2] 2-  no6HjeHo je 3,05 A; noon°. oBaj pajlmjyc mops pa open-reams, 36np pamyca memrpalutor aToma a alaemm000r npelolloca mama, 
TO majyhm jenHy on TAX Henutrrina MOACCHO HapatilyHaTH npyry. rIonasehH, HanpaMep, on pa-guyca Si4+ (0,32 A) go6nliemo 3a opetumm momonexcno BC3aHOr F-  2,66 A ;um as }berm paAmyc 1,33 A, urro ce nonynapa ca o6mmmom mer000m memmmanom. • 

,Ilpyre peayorrate naje manormi pagyH 3a jOH [BFJ-, Hojx je okapawrepMcaH  eckeHmE00114 papmyoom 2,28 A. rionasehm on panxyca 13 3+ (0,20 A), Hanammo As .je upemow RomnnexcHo 
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se3aHor F jengax 2;08 A, a theros pa,zmyc - 1,04 A. Hpaynucom crsaptuba joHa [BF 4]-  Hacryna 

rrpema Tome jam cy malta H, e. Ycneit osaimor cyacasama npoy3poxosaHor j e A H o-
cTpaHom AectiopmaitHjom axteHaAa oA crpaHe rpaxurrensa xomnnexca xpHTll'2KH 3anpemmicim 
oxtocH nojeAtunut crpyxrypa npitmemeHH y yHyTpamiboj ccitepti xomnnexca nocrajy Apylomju 
Hero xoA o6HxHHx xpitcranimx penitents! c H,HXOBOM mHorocTpaHom AecifopmaAujom 

npeMa (XII § 2 non. 28). 36or Tora nona3ehH oA 4mm:um paAxyca 

mome npaTsrm npena3 oA jeAHor cnymaja Ha Apyrom• 

•Ng 0.C1 

Cn. 403.'Cxema 

Kaxo je nax 113 pemeTaxa anxammx imjamtaa HapatiyHaTo Aa ettexTinum naxosatba joHa 

	

paAttyc CN-  H3HOCH 1,92 A TO ce BMX! ,aa BOA cna 	%pH nomeHyra jeAmbetha 	[HgC14 ]2- 

 Hacraje H3BeCHO cmixcasaibe Roje ce npumerno nojanaHa Knyhll OA Zn 
xa Hg. 

10) Beh camo 113 oHor Ao caAa HanoweHor maTepHjana nponcrtme Aa yHyTpannba ccbepa 
mome cattyxam Tiononxty nocrojaHocr H 6e3 HajTeunber xotrrawra tomehy rpagsrrema Komnnexca 

H aneHana. 
Osa limbemma Hrpa, H3rneAa, &Amy ynory ups H3rpanrbH psalm x e T e p on o- 

n H xxcenutia H HIHXOBRX CORM. 
Kao urro je Bel; pamtje x311cro (IX § 5 Am. 35) xerepononknotcenttHama Hanntamo Mom- 

nnexcHa jeAmbeiba mum xaceommmot xxce.tuma Rog xojitx cy joHH 0 2-  noTnyHo HRH ACTIHMHti -

Ho 3amesbeim Ericentmomm ocramma Apyrux tuicensma. AHanorHa jeAmbetba no3HaTa cy Taxohe 

3a HH3 amockorepaux, na =tax H 6a3HHX xxApoxcHAa. Kao rpar(HTeJbH TKOMTMeRCa story cIntrypitcaTH 

spno mHorn enemeHTH. AAeHAst Kohl 3ametbyjy joH 0 2-  Cy npeTexmo jowl Mo2072-,W2072 , 

Mo042-  H W042-  a pehe joint V02, V20,2-, Cr042- , SO42-, Se042-, H Te042- . Y °num cny-

xajessma xaAa cy rpaAtrreibri Romnaexca H neffrpanm4 nom ageHna Ham A06Hsemo T3B. H 3 0- 

nonx xlicentivie (VIII § 5 Aon. 19). 

	

Ho CBOM cacrasy xcreponommucentme cal 	 staxcHstanHo 6 xecrxua aaeHaAa Ha 1 
wrom rpaAirrema xomnnexca. ripest.% Tome, HanpHmep, 3a P, Si H B nonmatcemme ce HaBoAe on 
toutpaTtutx o6Junta HeTIO3HaTHX y cno6oAHom cratby 11 7 [P061, H5 [Si08], H6 [B06]• V rpamm-

Hom cnyttajy 3ameibyjyh1 csstx mecr imceomma, Hanplimep, ca W 20, Ao6Hjaw ce one citopmyne: 

117 [P(W207) 61, H8 [Si(07207) 6, H,[B(W2006]. 3a cHaxy oA own( micenHHa no3HaTe• Kam) 
xxcene Taxo H Heyrpantie conic Kao npHMep 3a one moxce Ham nocnyxurm AHBHO xpHcranHutyhm 

H y soma naxo pacrsopams xanHjymcHnxicosoncl)pamaT, cacrasa K 8 [Si(W204)6] •• 14H20. CJI0- 

60,4He xxcentme RpHarantany 1130M0pCDHO jeAHa c Apyrom, Aajyhtt Asa H143a xpHcranominpara 

- c 28 It 22 H2O. rIpit 3arpesatby xplicrantia soAa 0,11HBa3H a Aa ce'crprcrypa xomnnexca He 

pa3opH. Ocxm xoA P, Si if B4;epusam xeTepononnx lateens= c MO 207-  HJIH W2072-  Rao ap,e11- 

Alma no3HaTa cy join 3a As, Ge, Sn, Ti, Zr, Ce H Th H Ilene gpyre enemeHTe. 

OrHapaH,e xereponommx micenrma c pammanHma Mo0 42-  it W042-  y yHyrpaunboj 

otepx xapaxTepHcratuto je yrnasHom 3a H 6J08  H H
6
Te06  a ri aa amtbarepHe H 6a3He ximpou- 

	

awe 	enemeHara (Cr, Al, Fe; Co, Cu HTA.). 	rpaHmme xcrepononmuicennite ortor Ttina 

oAroHapajy cltopmynama 11 6 [J(W04),], H6 [Te(Mo04)6], H8 [Fe(W04) 6], HID  [Cu(Mo04) 61 

3a BellHHy oA HAM no3HaTe cy canto '<Keene Comm. Kao npxstepx Heyrpanimx cont.' /dory Ham 

nocnyxurrH Na5 [j(W04) 6] • 8140 H Na6 [J(Mo04)61 • 131120. 
3axisamyjyhti moryhHocn4 noTnyne aameHe xaceomma H jeAHospemenor ynoheiba y stone-

xyn Pa3JIHITHHX KHCCITHHCHHX 
ocraTaxa, 6poj nomarrix xvreponontuutcenuna ibinumunc 

pnaaTa H3HaxpeAtto je BeBHKM. HanpHmep ximpary H 7  [P0,] mory oAroHaparit TH1OBH H. 

	

[P (Mo20,) 6), H7  [PO (Mo20 06] , H7 [1302(MO207),1] 	 [P (V206) 6  ] , H1 [P(Mo207)3 (V206)31 

HT,4. OBO HCTO ce °moot H Ha xereponom KHCeJIHHe C joHnsta E042  xao amexAmma. OA npu-

poAe °mix ageffaTa jaxo sauna' 6oja Acyrumffor jeAmbaba. Taxo, joff Mo 2072-  Aaje.-  um Kyry 

HRH.  HapaHuacry 6ojy, joH W 20,2-  won H3a311Ba >Kyle Hitjauce, joH V0,-  6044 06tmito ,Km, 

joH V2062-  my6xxacro, joH Cr042-  HapaHnacro upseHo. XeTepononti uncentine ca ocrantim 

°mina E042-  xao aAenArima Behmtost cy 6e36ojHe. 
Iropeit AeptutaTa xllApaTmix o6ninca c moopmmauffomfm 6pojeM 6 noaffat je Hm3 jcivalbelba 

°Bora Tuna Koji,' CC H3BOAH 113 ttriApaTa cupomaumniftx BOAOM. Ty Aona3e, nanpHmep, CORM 

o6pacny 143seAeHa HapapagyHaHana MaKCHMELIHO moryttxx HoopAHHauxo-
KHX 6pojesa 3a Aare rpaAHreme xosumexca H aAeHAe }my yHeit norspheHa 
orneAom. To ce HartpHstep neno HHAH Ha camom jolly [BF 4]-  jep 6x c 063H-

pox Ha °Atm RK/RA = 0,20/1,33 = 0,15, joH 13 3+ morao ae3aTH ma-

xcrimanHo Tpx jona F. 
jlott je 3a [SiF 612-  HoHcraurosatta ammasHocr eckeirmstmx paAttyca, 

a 3a [BF4]-  - jaxo cynataatbe, AoTne ce Ha komnnetccHrda Tuna K2 [E(CN)41 

E 	  Zn2+ Cd2+ Hg2-1- 

Pacrojame H3Mely newrapa 
E - CN(A) 	  2,71 2,78 2,77 

PaAttyc rpunrrema xosinnexca (A) 0,83 1,03 1,12 

EckexTrismt paArtyc CN-  (A) 	 1,88 1,75 1,65 
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624 	 XIV OcMa zpytia tiepuoduoz cuariema 

xeTeponoxxxxce.ruma xao urro cy H [P02(V03)2J, H2 [P03V03], H3 [A303504], H3 [As(Cr04)4 J mg., a Taxobe MHOR BCIIHICHM MJI0H no3HaTe y aHjry aum H 3 0 II 0 11 H H H C e n Hue, 
nanpxmep Hog xpoma: 

1-12 1C104 1 	H2 [CrOaCr04 1 	H3 [Cr02 (Cr04)21 [H2  [Cr° (Cr04)3 1 
xpomHa 	 JAHVOMH8 	 TpHXpOhnia 	TerOaxponum 

imeemma 	HHCCJIHHa. 	ICHCCTOUla 	mitenma 
YKO.TIHKO je cams imonorm-micensim cnomemijii yrommo ce ibtoCOBa jasmia o6Htmo nose-
ham. Haripiimep, guxpomaa miceimHa je mHoro jags on xpomHe. 

Be3 o63Hpa Ha Benzin, pa3Hommocr xereponomi xticenmia 3a orpOnmy seize my HapaK- 
✓epxmxgax H143 3aje,HHHRIU4X oco6HHa. Taxo cy cRopo cse oHe jaue xmceninie, naxo pacrsop- 
JbHBe He camo y somi set H y erpy. Hmixotte COMB no npasitny naxo ce pacrsapajy y smut 
munio xplicranmuy.- Teme oA npyrin pacreapajy ce o6Htmo come NH 4+, Cs+, Ag+, x Hg22+, 
a HapotniTo sonymmiommx xohtnnexcmix H opraHamx xarjoua. 3a am xereponomi KHCentute xapalarepacratmo je ibliX0B0 naxo pactukame mg{ nejcrsom minma amcanHja, 310K y Hero spate nocrojaHocr nojejamax npeirrammica meta HHCCJIM181113 mouse 6HTH spno passion's's. 

11) HomeHyra npercraim o crpyrrypii xereponomumceitmm AlaTa je 6sina 1908 ros.; 
oHa ce 3acHimana Ha yonurrasaiby pe3ynTara no6HjeHHicausuurnitnam . H temitum-xemiimum 
meronama. Kpb3 mengyr sexa TatillOCT oHe npercsuie meje 6iina nonsprHyra cyhmaitimby.- AIM y nocnembe spate no6Hjam pe3ynTaTH Henocpemior oApebasama Crpraype mat= cy no gpyrxx cpopmyna xao urro ce slum H3 naTor ynopebeiba: 

Crape cliopmyne 	 Hose cliopmyne 
1-4[P(W207),] • x1120 	H2 [P(V72010)4] (x 2)H20 
F12  [ Si (C4'20,)41 x1.120 	1-14 [Si(W3034)4] • (x 	2)H20 
119 [B(W207)4] • xH2O 	1-15 [B(W2010)4] • (x 2)H20 

Cxema Roopmummije aroma xon joHa [EM3004x—  (13e je E =--- P, Si, B) noxaaaHa je 
Ha cn. 404. Kao inTo ce H3 um mum crpvcrypa ripercramba xy6o,oxime3ap (sing cpemby 4me-
rypy en. 277), y tuijim 12 yrnoisa cy pacnopebemi nom! soncl ►pama (tupatimpami 

Y neurpy xy6o-oirrae3pa Hanami ce rnasini rpa-
wrens Hoiannexca (BenifiCH upH Krtymalit) xoiH je 
Teipaegapcica 011KOHAH ca nerapa miceomma 
(maim nom xpymuilm) oxo cHaxor on IbHX 
oprimurpaao je no 3 aroma sombpama. Csamt 
HaliX je Hoopmummiono seam HcrospemeHo ca mecr 
miceomma, on minx neT ce Hana3e Ball xy6o-
ox•raenpa (mama 6etui xpysailiH). Cm6HnHocr crpyx-
Type nonyHoui ce o6e36ebyje micemmtunim 
se3ama H3meby. aroma scy0pama. C133101 jog 
[EW22040] x—  npercrasma 3arsopeHy mummy xoja 
itenocpenHo mije se3aHa ca ,upyrim Hcro Taximm 
jomima. 

Hose clItopmyne paamixyjy ce on crap= H 
no HoopmmaimoHom 6pojy rpanwrema Kommexca 
(4, a He 6) H no 6a3Htmocrii micenima xoje o6pa3y- 

\ jy. Ose 6aarmocni croje y orsoperioj npoiss-
pesnocni c nocrojamem come xao nrro je paimje no- 

Cn. 404. Cxema Hoopmmaimje joHa meHyTH xamijymcHnimonclipamar. Anti xpirrHtma 
1E(W30io)41' aHanima nocrojeher excriepissewriumor marepHiana 

onTpathyje• H3rIlega Ty ripanispesHocr (B. B. 
lbexpacos, 1941 r.). 

3acana je crpyxTypa onpebeHa camo 3a penanisHo ma= 6poj xereponomm jegmbeiba 
H 36or Tora 611 OMIITC npeypebeibe Ramose cHcremermo Ha Hosoj ocHosH 6Hno npeypameHo. 
Aim je spno seposamo -na je osa Hosa ocHosa y cyurnum pamoHammja on crape 3a ma xere-
pononH jegmbeiba. Hpema Tome oHa 3acnywyje Hapoturry Timmy. 

12) Ca rzeniunTa °more cHcremanixe Komunexcimx jensubeHA xeTeponomi-micemurama 
monomi-xxcenHHama croje 6n03y n o n H Helix a p c x H RomnsexcH, oimpaxreplicami Time 

urro y jermoj Hcroj yHyTpannboj atoepH nocroje Asa kura mane pasHoppasHa rpamires.a HOM-nnexca. MaTepHje Roje °Immo npanagajy Am.= cy isHoro6pojHe aim jom cpa3mepno roan npo-
ytieHe. Hopei paimje nomeHyTor mionewrapcxor Honumexca rinamse (§ 2 non. 31), xao ripii-
sepH mory na nocnyme °Ha jemnbeiba: 

A) [(NH3)4Cr(OH)C,r(NH 3)41-,C2 	B) [ (NI-12),Co (OH)2Co0H) 3(Co(NH2)41X4  B) [(N1-12)2Co(OH)2Co(NH2)21X3 	[(NH3)3c0(oH)3c0(oH)acomtio3ix. 
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§ 3. KoAninaccria fed:melba 
	

625 

CBaKH on T.HaBHHX rpanuTema HOMIIHOCCa Cr BAH CO Hma osne cHoj xapawretracTram Hoop-
pHHannonu 6poj 6, a cnalus xxceorasx xunpoRcHnHe rpyne Raja ocrHapyje HommiexcHy Heay 
mehy H,Hma — HoopramanHoms 6poj 3 (xao y jolly oRcomsjyma). IlpocropHa crpyrrypa ynyrpa-
sathe ccPepe npna Tpx jegmbeiba neno ce naje npercrarauft cxemama cn. 405. 

Cm. 405. — CxeMa crpyRType nomraeurapcxxx KOMILTIeKCHHX jeranbewa. 

flocnerabe jeramsesbe Issonce ce H3BecTH H3 ckeme cm. 405 B nonajyha joj ca crpane iout jegaa 
mcraenap. MH0111 norainempHrara RomnnexcH gramo xpiscTanrany H onrancyjv ce.. Be3IHKOM 

nocrojaHomhy. 
13) Ca rneranuTa moryfirancrH nosehau,a HooprainanHoHor 6poja spno je BaBCHO  npH-

cycTBO HoHcTaHTHo r• -gHnona y. anCH,ny. IloraTo osaj seoma nojmasa npusna-
menx ageHdna on crpaHe rpansiTena Romnnexca, a camo cacram He3HaTHo y.THMe Ha imixOsa y3a-
jamna on6Hjaffia To ce v cnHmsrans cnymajerrama crsapajy HaporaTo 110B0Mill ycnoras aa_o6paeo' 

saffie xotennexca c BC3114KIIM HoopramanHoHnin 6pojeM (axo ce -Tome He. npoTHse 3anpentrascrat . 

 orasoct4). 3rascra nbcTojraRe jeranbelba Rao IHTO cy IC4[Mo(CN)81, K4 [W(CN) 3]H K2  [Bi(NCS)12], 

Beposanio je y sem C .npHcycnsom C12.1111HX ,HHHOila y joralma CM' H NCS- . 
14).  1/13 y rnasHom'TexcTy innowessor Hakina3H 	 rpararreza Ronumexca mopahr 

6HTH. 110.11HBaileHTHII j01111 penannrao manom aanperamom. IlomTo cy enemekrrapras aHjoun 
okapaxTepHcasra mansim Ha6ojHma H nocra 3HaTHom 3anpenmmom, TO oral He Hrpajy nensmy-ynory . 

 xao.rpankiTemvi Tt'oninnexca. Anx cy xnax H03HaTH nojeranra npercTaranund H TaHBI421 RoManexca 

nopen Beh nomeHyTxx aniorasjymoskix H osscorasjymorasx jenraRea.a. On OBHXaajmirrepecainim* - 

 je 6a3HH ageTaT 6epunktjyma (XII § 1 non. 25), y Home je HeffrpanHH rpannTen, Hoiennexca,c - 
Hoopramarasomm 6pojem geTHpH iox mice.orama. 

• Jegrassema mna assioHa c jorasma Ag+ xao anew:Rosa, nocrajy npn paCTsaPamy Hemix Te-
num pacrsop.nsramx COMI cpe6pa y RoraleHTposaHom pactsopy AgNO 3  (14H14 AgC1O4). nonasetia.- 

HanpHmep, on AgJ monte- ce go6n.rn nsojHo jegrabethe AgJ • 2AgNO 3, 3a xoje 'pennTarn nPo- 
Timm's:a oco6mia yxaayjy Ha cTpyxTypy [jAg 3] (NO3)2  c joHom J-  Imo rpararreiRem xonnmexca. 
AHanorrai HomnnexcH no3HaTH cy Taxcibe 3a jone CN -  H NCS-  gok ce 3a 6pom H xaopxooprai 

Hanksoras 6poj cmaiRyje H • go61ljefra .nponyXTH ogrosapajy Tnny [XAg 2 )NO3 . Kao KITO je Beh pa-, • 

HHje noRa3aHo (XIII §- 2, non. 22), sehima orasx jeranbema onapaxTepHcaHa je onpeheraim Tem7 
nepaTypama Torubelba. MoryhHo je na aHanoruy cTpyx-2ypy HMajy H myTe'nEspjHe conk. jeranbema - 
cacraHa Ag,As- . 3AgNO, (IX § 6 non. 17) IR* y oboist cnynajy Tpe6a chopMynkicaTH xao lAsAgel •- 

(NO3)3 . 11pis cTBapaiby CBHX CAHMHHX jeramesba rnasHy ynOry He Hrpa sepoHanso npocro enex-• • 
TpocraTmmo npHonamellie, sell y3ajamua nonapH3arasja H3m4y rpararren4 Romnnexca H. • 

 aneHana. 
15) AHO nosehame HoopjraHannoHor 6poja yTime cram-Ho afnoxasraby, TemnepaType, To 

noraraseffie OBC mopa (xao H HOA xpkicrararax pememi4) y HasecHom crarasjyky noBecrx n0 'Cr,dilibH-
Bana RoopgrasaunoHor 6poja Homnnexca„ y Be314 c H3erosHm nensimmnram HH14 HoTnymins pacni-
namem. Oxrarnenno je, ;la ce Osaxso- cMaxamakbe RoopramanHoHor 6poja neinana. yTonHRo.nainne 
(Ti. Ha HHH<Oj TemnepaTypH), yRommo cy 1OBOJEMHjI4 ycnoras 3a 4b y camoj crprerypH xomnnexca.. 

Cmatbssaashe nocTojaHocTH aratisoxcimonexca jerasosaneirrrasx aBjoua y rany 
Roje•ce• onawa Hon. sehHise rpararrema scomnnexca npoy3poxosaHo je H3rnena 6p3Hm nopacrom 
nectiopmmusocTH agenana y TOM THI3y, inTo npensa parn4je H3HOHCeITOM § 3) seoHma nosOnsno 
yTime Ha-. jennocTpany necbopmanHjy H npomeny crpyRType y seam ca CMaIbHBameM xtranasia= 
AraoHor 6poja. HaponnTo je ourrpo TO cmashnsaffie nocrojaHocrx Rog jaxo nonapranyher H 
cacBHM cishynmor (n 360r Tora Hapomtrro• cx.noHor jenHocrpaHoj nectiopmraraja) joHa xao. 
rpararien,a Romnnexca. Jr1oHc-ra, On asranoxoNinnexca nonoraraa no3HaTa cy cam o *gramma . 
manor 6poja anenana Hoji4.ce Fran° Teraxo najy .  nedxrammcaTH, Ha npHmep joHa• 

ABOjEll (1).rly0pHHH Tnna MF • IlF Rohl neno xpncTanrany, no6Hjenn cy cXcEranta amnia-
Hism meTanuma. Kao INTO ce opeTnocTasibanO- noeTa num°, a lino je cana noxa3aHo pe3ynTaTtima 
pennreHoce asianine xpiscrana (cn. 406),• TO Cy araramommsexcH _sonorance H SO Ctojoj crpyx , 

 TYPH Onrosapajy.  (Popmyns4 .MRIF 21. CTsapashe jona [FIF21 -- -6K134  -ea caHointaiRem,• iep etbex-

. THBHH pannyc F-  y °nom cnyysajy H3HIOC14 caera 1,15 A (cYnpomp merosoj O6H4Hoj neaminen 

on 1,33 A). 

40 ()alma xermiia 
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626 	 XIV OcAra *Oa ilepuoditoz cuartexa 

amma lemmata. Tato Tyra/eat Rana= normy hopping y •pe3yaramma marHermor 
mcnownatta. Taxo, axo 6H 6nne npmcynte Immo joHace men Hamby rpOwren,a xorannexca 

ca. 383). Mebritra weron MoMenT je jennax spin, nrro ce nopyAapa ca x3pagynarsim, nonaaehn 
aAenaAa jolt [Fe(CN)0 4-  mopao 6H Rata= writ Tams mania.= moMewr xao H jolt Fe" '(3. 

16) no naynwiry =TRH ,r4eo KOMILUKCIDIX jemmema Tpe6a cxHaTHTH Rao 06ittnia m-

og Tom Aa Ty nocroje C010 xonanenTne Be3e. Hcro Tam crobe cTuapn 
xapaxTepucruznio je 3a Ra3 Apynix Romnnexca xojn 3a rpamrre3be 
xomanexca xmajy enemorre VIII rpyne a 3a agenge mule ;um man,e 
nand AC(1)0PMELMBe mem= (CN-, C1-, NO2-, n NH3). 17  NCTH Max 
xoA Tewe Aecloopmmuma mem= xopannexcxma c THM HCTImt -rpwin-

Itimuta HHHIIHeHca H HooPAHHallaoHwim 6pojeuuma ou'oaapajy 3HaTila 
maiserim mottarnt. Taxo, rAOMMIT .[FeF6] 3-  fickaympa ce c BeaxtinnOm 
moms:lira 3a 

311HHAUMMO je Aa cy 11 IC.,[Co(CN)6] x Ka  Co(CN).] nnjattar-
Herm, nom je [C0(14}104]C13 maraarReTaR, a [Co(NH3)61C 18 jam 
napamarne.Tan. Hirrepmennlapan no cacrasy ynywannbe cckepe nameky 
mamanteTmor tr..0(1.11-10 0]Cis H jam napamarReTRor, Irss[COF e] RORi 
mieRC [C NH3/8Fs] je mattarHeraw, 

17) lamella marneTcxor xpirrepujyma 38 ojxpelhtsawe TIMH 
Kolannexcia Brae (jacme HUH RorauieRTRe) 3acifosaHo je ma npeTno-
craunn, 1A ejcruo non,a can anenana chogn Ha nyny pe3yrrryjythl 
o p 6 HT 	neffrpanuor aroma, 	canto no ce611 He monce _ 
;la mite za, sera) peayorajyhm minterr C n H H a. Onaj motteHT ce 
nommarrama alma taxa Henapint enaapant getapannor aTOMa ywhaajy 

0  2 3 4 5A 	ygenthe y. cmapamy mosanennugx sera .  ca anemmtma. Ha ocnomy 
• 	peaynTaTa marmenmx mepewa }tenor xotumexator jeRHH;eHA MOM ma 
H Na 	ce YrBPPM Hog l'PaPRrewa Hammen:a oTcycntottecnapeninc enewrpona. 

Mil miaow npncychao (H 6poj), 	Taj HaTUM mum Aa ce QaPeAR 
Cn. 406 Kpncranna Aa JIR cy Komnnexcne Be3e RoBanenTne HJIHjoHace. appaypa Na[HF2 [ 	

MebyTum, nocnembxx ropmna 'ncrutrusama noxa3yjy Aa ce mar- 
neTcxn xpwrepujym THUS Komanexcue ne3e He mow, Aa cmaTpa.mi Rao 

anconymo TatlaR RR Rao ynnuermanno npumemmu3. Talc°. wpm clicTemaimom nporiamby 
MMTHeTHHX OCO6HHEI HE= j e R H 0 T H II H H X KOMIUNIKCH mum 61in° je xolicTaTonano npm-
cycnto H ma- H napa-marnemmx jannbena. page je npmaaam Hapax-rep KOopmmallmje y npo-
riewum maannexatma H naT je 6poj xoncraTonammx cnriajena Axa- •11 napa-marnem3ma: 

O 	3 N 	.0 N 	N S 	N S 	0 S 	S 
\ / \ / \/ \/ \ / \ / 

Ni 	Ni 	Ni 	Ni 
 

'Ni 	Ni 
• / \ 

0 0/ \N N
/ \ / \ / \ / \ 14 N 	S 0 	S S 	S 0 

aim 	— 	 8 	7 	3 	— 	 2 
napa 	5 	5 	5 	1 	1 	— 
Ha unman Hamm Rog Romnnexar [Co(NH3)2NO] C12  11 [Co(N1-12)2NO[(NO2)2  KOjH ce pa3nx-
wyjy canto cacrasom c n o n, H e otepe now je napaaiaracran, a Apyra — Anamarneraw Henan-
no je xoncraToBano Aa nem mamma' jenuaseusa mum AnamarneTwina y llsperom cTaiby 
hocrajy napamarnermula pacTBapaibeM y oprancluoi pacrhapatnima. AHD ce 'marnerne oco6xne 
yamy xao xpwrepujym T it n a Romunexcae Be3e (joncxe ann xonsonenine), alma Tpe6a npuxua-

. Tant neyo6miajeny naxohy meromix xopewaTnx npomena npn npena3y og xplicrana Tj. cxyna 
monexyna) ka. noce6mam KugansAysunnim monewynnma. 

18) Tope nomenyTa npernocranwa 61151a je TIOCTIU3Thelia jom 1929 TOR. 311 o6jamfbethe 
nocTojeher excnepnmexTanuor marepxjana (B. 4 1 non. 25), a= Dna je calla ocrana Teopucana 
heo6paanomena. 3aTo 11,0j MONCeM0 Aa cympocrammo APYI7 — zca ce cannon' momewr newrPan-
Hor aToma mime nomunnam Ha paRyn -c n A p x 13 a lb a 11, e r o a 11 x c o n c Th e 11 x x 
nenapnnic enexTponknoAAejcutomnonaa mum mamma HO* cy ce H.emy ROBOZHO 
upH6HHHCHAH. 	 . 	 . 

Hpnponno je Aa ce oxiewyje Aa npm6nmncasaise
• 
 enewrponcianE °mama amnia rpann-

TeMY Ho/alums Tpe6a ma OMR= cnapaRaibe H4TOBTEK CJI060RMIX enexTpona (Kok BORK Ha 
ocno6abamy jeAnOr Rena n,erommc ICHSTITHRX hantja). C °nor mamma stantema mapaxTepm-
cTma xomnnexca je He canto jegnosnamm xpurrepajym nine nese (jOHCHe HMH xonanewme) Hero 
H mepa moryher crenena 36Jurucasaibli aneaaAa AaTe yHyrpamwe o(kepe ca wawa neuTpanimm 
aToMoM, a HapaxTep Romnnexcne sew je ynpano pesynTar a:tor 36nsmaualsa (IX § 2 non. 3)- 

19) Hpuunallense Heyrpanaux agenaAa on crpane rpagnTema xomnnexca 6ana y MHOTAM 
cnriajeuuma ejam421 cmammeubem whconmi etbewnumun musics.HanpumepkI Amicrannoj 
penieTwu amcaujaxa eitexhunni pannyc moneicyna NH3 jennax je 1,80 A, a Hy nnaatsga ?zia -160 •• [Ni(NH3)6 ] 2+ .113pagynaTo je na on stamocH canto 0,90 A. Onammo cystaBasse HcPa, omilme.ano 
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• § 3. Komisimaia jedurbema 	 '627 

Aa onronapa neoma moperom cjeninbasamy 2210HHialta OH mane rpanirrem mmunexca H nPekta 
Tome, senrucoj nocrojanocrn nosinnexcnor .jona. Acecra, Ham corm [Ni(N1-1 3)]2+ rannajajy 
21110HHjaK rex Ha 200° . 

20) Jour nocrojamaje nommence ca HHKROM H HH3OM Apyrkix germanium aroma ;plc 
CTHIleHHHaMHH (X § 2 Aon. 17). burro 'berm monocyn canpmai .4.1m amitnorprae, OH 

C6HRHO 3aY311ms y YHYTpaunboj aliePn A B a noopmmagnona mecra. Bpojae spegnocrx icOnt-
maitre nenocrojamcni (IX § 2 non. 7) neium nom:mem:mix ions onmrera 114112 [Efts] (me je 
en — acpahma omaxa 3a cninennnasum) Aare cy mune: 

rpanirren• nomzinacca 	 Mn'+ Fes+ Zns+ 	Cds+ Co2+ Nis+ Co" 

Koncravra nenocrojanocrx 	2.10-6  3.10-10  8.10-is 2.10-is 2.10-14  2.107" 2.10-" 

Kao IIITO ce ingui H3 OHM nonaraxa, nocrojanocr cnineiginamuncxxx icommexca y so/minim 
pacrooprima nocrenam pure npema nasenenom may, npx Remy je xsyserno Derma non rposa-
neirmor norxurra. Ilpx6moimo ananormi Ton npomene nocrojanOcrx impanrepncniman je H 38 

amomijame 'commence minx lieurpanonx aroma. 
21) Hapomnro 32HHALTIMB cnymaj je yrpa1miaibe y ynywanithy cdepy nerpanium mone-

xyna COAH. Hanpmep nejcrsom pacrsopa [Co(NH3)3NCS](NO3)2 Ha AgNO, no6Hja cc TH" 

moray/Ts marepnja cacrasa [Co(NHANCS](NOs)2 • AgNO,. Morro rbCHH pacrsopx He Aajy . 
peructuijy as Ar, Crsapnoj appaypn ose marepaje rpe6a A8 of 	clropmyna [Co(NHs)s 

 NCSAg](NO3), c nerrpanimm sionagnom ponamina cpe6ps y ylly .rpannboj c$epn. Mama je 
HH3 npyrxx C2HIIHITX jemmene. 

22) PC.22THHH2 . Tephuma nocrojanocr HOMILIWKCHSOC jCHHIbelba ca TaKBHM HCHapHaBBHM 

arteilMma icao ono cy NH s, 1110 irrn:, nonce na ce mem ynopensathem nanona Kam' ammo 
(y Alm magma cry6a), Ha HCTHM remnepazypama, will o6parso ynopeljnsamem mum Terme-
PaTYPa Ha xojgMa ce HOCTIDKe wet/exit H211011 nape. lipm xopmuliaby one meronf MOpa Ce 

mani Ha yMy, na ce crporo ynorpe6minin pesynTinn no6Kjajy canto y mom cnymajy, ano pa-
aniname onrosapajyhm jeninbema 6nsa no Hems cxemama. HanpnMep, ynope4xsamem 
nominal' 32 .CaCli 8NHs  H CaBrs  8N1-13  He 6m nano nornyny noyagany canny, jep 
ce o6a amomijaxara pacnanajy npema pa.mm. cxemama; rlpsH c ornymraibem mernpn 
monexyna NH, a Apyryi — camo Asa. Omnrnenno je, .na minsajame mama monexyna NH, 
Aaje ammo nehm 118110H naps Hero H3JAHajalibe Asa.' Henocpezmo ynope4iniarbe nonaraxa 

o6a azionnjanwra =Deno 6m npema Tome urro ce WIC CaCls  Ao norpeumor sanibruca o pena-
rumioj noCrojanocrx semi come nojernme mecrime mama C rpannrezbesi icosinneicCa. 

Hffrarbe repmzimice nocrojanocrn nosinnexca c neyrpanmisi anemitma je spno cnomeno 
na max aa florae ricrurrane cnymajene arsomijanara paimx means ca aHjOHnMa Cl -, Br-  ne 
mom ce =cam ppm smcanso nairminje women° rymamethe. Hpaminnocra noje ce Ha 

ocnony encnemmenriumor marepmjana. riajy nmsserirrm KOH omix jentmerba xancre CY Y 
npx6nnsamm ynopenimm npernemma• 

KOH H011yIIITCHME sanperamciont onnoca KoopmnialutOtna 6pojesa nOCTOjaHOCT aMOHH-

jaicwra no npasnny nosehasa ce ca noomuelbeM na6oja H csisubmarbem xanperume rparorrema 
nosumenca. Hanp.iusep, 2210HHjaHaTH Mg" (0,78 A) yonurre cy nocrojamnix xero Li+ (0,78 A) 
a amomijaxtrn Be" (0,34 A) nocrojamija Hero Mgs+. Hcro rano cy aszomijaxars Cos+ mama 
nocrojamiju nero Cos+. Aim arsomjaxarn Fe2+ tarnena, nocrojannix cy on Fe" Zoncra, memo 
ce onainajy nporsene penartione -noc-rojanocrir noseliastubem pannyca rpanriren,a nomnnexca, 
a re nporaene mance OA aliaMITHIIKOT noopnimininmor 6poja. IIpH BeRHKOH 6pojy npiicajemi-
mama monacyna NH, - (10 am 8) nocrojamjn cy asimmjanani sonymmosmjnx $r" x Cd s+, 
a npx MaHOM (6 a Malbe) no pannycy MaH,Hlt Ca" a Zns+. 

Hpu jemnucom na6ojy H npra6mmulo jemaxom pannycy, amminjamm jona c 18-enewrpon-
CHUM HMI nenospnemna cnonanna oataranem no npanany 3H2THO cy nocrojannix nero aMOHH-

jaicam rpanirrezha Kommexca ca cTpyxTypOM miepmor rata. Haripmep, amovinjanarx Cu+ • 
0,96 A) Ag+ (1,13 A) necparmeno cy nocrojannin on amomijaxara Na+ (0,98 A) K+' (1,33 

A), aMON2jaKam Ni2+ (0,78 A) neynopennso nocrojamjn on amonmjaxara Mg" (0,78 A) =IL 
Cnomemije cy npasannocrx y onnocy ma nimpony anima cnomoe mkePe. Onne ce 

8-enexrpoacni rpagirreme norumexca npe criers xoucraryje nosehinbe nocrojanocm y May 
Cl-  Br-  — J-, a sa 18-enexrponace — cmarbabe nocrojanocro y actors may. Tpanirremn 
KOMILYWHCa C nenoapmennra CTIOJbHHM omoramma nonamajy ce pa3MIYHTO. HallpHidep, 110C113- 

janocr amormjaxam [Ni(NHs) 6]X2  noseliasa ce y may Cl-  Br-  — 	a amminjaicara [Pt 
(NHs),IX2  cmarbyje ce. 

Bpno ce ourrpo Raman ncnon;asa monalocr on 6poja monagna 	min ce HaJla3e 

y icomnnency, am' memy marbem onrosapa o6Kmno manonpe nomenyTa npamumocr, non Behest 
opiro mato Gazu o6parno. Y cnriajy amonnjanara Pb2+ 6pozann ce onamyje =iodic)* soctoia-
nomhy. npx naipaszummijem 6pojy nessuum sto.neityna NH3, non amonnimara ,  Bel+ nocrojanocr 

y HH3y nosehma ce max u icon MHUMO1-2H8AHTHMH6D2 mopunnagnomm 6po- 

40* 
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628 	 XIV Outa 2pylia tiepuodlum mamma 

fesa Iwo Iwo cy 12 H 13 inn. JeTwom peng, ate npaimumoma yeTaHowbeme 3a repaumay nom-
jaaocr amwmjaxara amajy canto maul ripa6namaa aapawrep: 	. 	\ 

23) YcraHomrrH Here npaHmurocni Hoje ce omioce Ha Tepsurtncy HocrojanOcr x p H-
cTanoxnnpaTa join je mHoro Teme jep Bona mow 6irm Be3aHa He camo 3a =lime Bel 

3a anjoHe corm. HanpHstep, CaCBHM je moryhe na xpircranoxturpaTy CuSO4  5140 oilroHapa 
crpyxTypa [Cu(OH2)4]SO4  • H20. Y npruzor one cbopmyne romp"' Hanprusep Ta tuusemara, 
111TO IlpH Hereon:trilby Hoge 113 CuSO4 • 5H80 y notreTxy onana3e gra monexyna H30, 3aTHM 

ran 
 nira, a nocnembH monexyn ce noxa3yjy 3HaTHo Impurhe neaaH Hero =am. An*xon gpyrns 
rantura ESO4  • 7H20 3a xoje 6H ce morn otrernmaTH ga HMajy aHanorHysrpyrrrypy,  [E(OH2),] 
SO4  • H2O H ga he ce Imes% Tome cmrtmo noHamant HpH aruMnporaarty, ycnutpo ce onpaA,naxo 
Hpri 3arpemuby ynparro canto jegaH monercyn Hone. Ocraje, upema Tome, Hejacno, 311111TO je raj 
j e g a H monexya y rinarrom xameHy Be3aH Taxo xurpero, a octaria, HacyttpoT, TaXo c.na6O. 

Bel nocanarbe HarreneHo ynopebmrarbe- normayje =Mum je ,Tenuco no6HTH npamunry 
liPercraBY 0  YHYTPanntoj crpyirrypH xpricTanmampaTa Hona3ehri on nonaTamt no6Hjemor nprit-
AHICOM aaxaaposama. 06pHyro, OTCYCTBO Tawas HogaTaxa o yHyTpaunboj crpyirrypH orposme 
Behmre xpncranoximpaTa He naje moryhnocr a ce ycraHotm ma mums riparimocT.y °Amoy 
Ha nauccory nocrojaHOcT, taco, He pal:157mm Ty, na Hoseharbe Ha6oja H cmarbmunw 3anpesume xaT-
jorm O6HAmo HogH norieharby Ram 6ppja monexyna Rpm-ramie sone Taxo H jatume amsose Be3e. 
Tano ce HanpHstep, COBH K, Rb H Cs cxopo yHex Emnsajajy y 6e3Hopuom CTarby, non CORK Ca, 
Sr H Ba (Helix Ha6OD c jegne : crpaHe -  11 crams Li (Mama minpeauma) ca npyre gem ipane .nocro-
jam xpHcrancomnpare. 

IIpmnrcyjyhm -xpncrammarurouy Bony jermom rum npyrom jory Hobr•rpage naTH Rpm-
cranoxHnpar COBH Mks ce pyx.oHormsto y nehrum cnymajesa camp omirn HpeTcraHama o merosom 
Seism:nom naparriepy H rberoHomTH11114110M.xoopirHHanHoHom 6pojy. 3aTo ce .xomnnexcHe cbop-
myne RpHcranoxenpaTa y Habrehem 6pojy ,cnytramra crdejy .cmaTpaTH Hag Talmo ympbeHe 
irpammulje je 3a HAUL. 3aca,u,a ,cagynaTH cbopmyne yo6rmajerm 3a no ra jeninbetrya c 'remora-
TOM crpyxTypom no Tarry, sanPHmep, SH(NO 3)2. 20H20. 

CaMO penwrimuo penco mome.  crpprrypa xpHarturoximpaTa 6HTH mime 11.BH game noy3- 
naHo o6pa3noncexa, Hona3ehir on imam= Am:fp:imam npornocrattior. Kao npnmep pacmoTpHmo 
cnrraj CuSO4  5H20. ,IIejcnrom NH3 tra 6e3Homm cymbal. (=pa no6Hja ce amomtjaxaT cacrasa 
CuSO4  7 5NI-13, 03 xojer ce jenan monexyn NH 3  Hpno BOW ronsaja Bel Ha O6romoj Temnepa-
lypH, a Ha Hnamarom Hasnyxy onstax ce 3amerbyje c H2O, o6paayjyhm jemnberbe cacrasa CuSO 4  • 
• 4NH3  • H2O. Oso jemnberbe mome, ce Taxobe no6HTH nejcnrom amoHHjarca Ha turpcT CuSO4 • 

5H20 Etna 3adnhaBameM iberorra pacrsopa ca amormjarcom. OTyna H3rna3H ga on calm neT 
mecnura ageHana Hon meTnpir jam je He3ii CuSO 4  ca amormjarcom, a xog neTe — c Honom. Meby-
Trim, Rana 6H mix Her monercyna 6Hntr He3atur in jegaH acres rpanirTeg, Romimexca, He 6H Tpe-
6ano na 6yne mare pa3nmce y nocrojaHocTH. Bpno je seponaTHo, npema Tome, qa je pacnopen 
&Emma Taxan ga cy trentpri on max Beam( Herrocpermo ca 6axpom, a neTH Ha Hexx gpyrx m=esa. 

Tatum npercrane o pacnopegy some y xpircranosHnpanota morns 6H, Harnega, ;MTH 
canto rbrocora perulreHma mamma. A.1111 ce orme Taxobe Hamm3H•Ha'nemme Teuncohe nor onpe-
brmarby pacnopega monexyna Hone, ychombeHe mamba penury's 6pojesHma enemeHaTa Rohr je 
calugbasajy (XII § 2 non. 14). nojegrum pe3yriraTH la* 3acana Hmamo Riley y carnacnocrH 
c nocrojehnM ripeTcraHama. HairpHmep, parmje nomenTre npercrase o crpyterypa CuSO 4  • 

5H20 H ramma ESO4  • 7H20 nompbeHe cy owlet pe3yrtranima: xpircutsur cagpme pasHe joHe 
[CH(OH2)4] 2+ rum orrraegapoce joie [B(011 2)02:1% C npyre crpaHe in crpyxTypy crimcd o6immo 
je yanmarra cbopmyna THna [E(OH2)12](SO4)2M HRH [E(021-13)0(SO4)2M; nox pe3y.TraTH perm-
rencxe ,axamme roHope y rimmor crpyxrype [E(OH 2)0](SO4)2 [M(OH2)6 ]. OBaxas pasHomep-
}nib' pacnopeq Hoge noTnyHo onroHapa TeHnemorjH Koji' ce Hpno trecTo onaxca xon joHourx 
jemnbeiba, TeHnemmjH Ica H3HecHom H3jegaamarla Hr. y 3ampem fr H a 11,11X0BHX no-
jeginnix crpprtypmix enemenaTa Ha panyH rcoMnnexcHor npHcajernabanarba HeyTpammx age-
*Jana. Kao nen npHmep owe TeHnemmje je nocrojarbe in Hrixan Heo6Htmor Roopamaawoaor 
6poja 8 y xbNumexcy cacrasa [Ni(N1-13)3 [Co(NH3)2(NO2)02 . 

24) OcHm some H ammuljana Rao HeyTpamm ageHn mome crymirn HH3 npyrim Hajnpo- • 
cimboc nonapmm monexyna — H 2S, PH3, SO2  mg. ilirpertma nasotte He3e gag H ca rpannTe-
mama Komnnexca jaxor nonapH3agHonor nejcura.o&rmo mrje swum. Rao HayaeTarc meby Home-
HyTHm aneHnHma crojn, yribeHmoHorcom, xojH naje c HeKHM meTamma BeoMa Rapax-Tepircrmme 
H Aocra nocrojane 'commence. 

25) Ibtrarbe o yHyTpammoj clpyarypa a yspormma nocrojarrocTH Kap6ouuna maliaAct 
je jermo oq HajTeamx rurratta reopHje Romnnexclum jeakw,efba. 3acana ce OHO He moHce cma-
TpaTH qa je ycneumo pernerro. 

3a cam monercyn CO noHopHa cpyrnamja je riaparcrepHcrwumja on axgenTopne. One 
H3H.J1a3H 113 Tors, Inn) CO 11311,411 jermtberta c TH111410111M SIBBCIFTOPHMa (EF3 H 	a3111 MX He 
gaje ca nunrumm noHopHma (NH3 H 	• • 
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§ 3 KomtineKma jedum"a 	 629 

Betama iscrpanumatia no inrramy crpyirrype xap6omma nona3e oA npercrase o AoHopHo-
axisenropHoj Bean (IX §2 non. 2.) Ho moj ce monexyn CO cmarpa xao aoHop, a aroa merana 
— xao matertrop. CsatcH monexyn CO HojH ce se3yje 3a aroM merana nosehasa Ha raj. Hagan 
6poj HATOMIX CHOMMIX eneurpoHa Ha A B a. 

06pa3osalse scap6omunnix jeAmbetba Rapatcrepiscartuso je canto in Hexe enemeirre, 
pacnope4eHe y 6. Ao 10. limy aHanorHja. Hainumlume Hnixose cpopmyne are cy MOM:, 

Cr (CO), 	 Fe(CO)5 	[Co (C0),], 	Ni (CO), 
Mo(C0)4 	 Ru(CO)s 	fRu(C0)41, 
W(C0)4 	[Re(C0)5], Os(CO)5 	[Ir(C0)4] 2  

Kao inro ce BMW H3 Ain= noAarsxa Hajnpoonja jerunbeiba oArosapajy THIMBHMa Cr(C0)4, 
Fe(C0)5  H Ni(CO)4 . ATOM Cr litaa y Asa C110.1bIla cnoja 14 eneirrpoisa, atom Fe — 16 is aTOM 
Ni — 18. noun.° crams monexyn CO Amour join no Asa enexrposia, TO CBH rparurreibH Mom-
nnexca o icojilma jc.. peg HMajy H C  Ti! 6poj CHOJMIIM eneicrpoHa Hasime ArsaAecenuecr. Aim raj 
6poj jeAHaic je 36Hpy enetcrpoHa o6a cnomim cnoja aroma HHeprHor raca (26 = 18 8). 0Aarne 
ce 113130HB Ha aTOM rpaAHreaba HOMILICHal y icap6omumma HO 'CBMOi enexrpoHcxoj crpywrypis 
oArosapa aromy npsor Huyher HneprHor raca (Kr — in 'Cr, Fe 

OBO ce mome npoumpwris H Ha jemnbeiba xao MT° cy Fe(C0) 4X2 , Fe(C0)4H, H Co(C0)4H 
(jep crynajyhis Ka0 AoHop csams aTOM X ung H AoHocH y cnonam °morals rpaAirreiba Hostrinexca 
no jemui enexrpon). Kao nocneAllua Tora jamba Ce HemoryhHocr Aa masa jeAmbetua nocrOje 
in Inman, a ram iscro 3a jeAHonyxneapms icap6oualn xo6aura [Co(C0) 4  Him Co(C0)21. Hanpo-
THB, IMTp0303Cap6OHHJI xo6aura CaCTaBa Co(C0)3NO monce Aa nocrojx, jep •monexyn NO Hma 
morytmocr Aa HeyrpanHom aromy Aa He Asa seh rpti enexrpoHa. Ha rai swum camas Hajnpocns-
jun tcap6oHammx jeAmbeissa nporystalien je seoma jacHo cants cam° mum cliopstaimo). , 

Y cnytiajy [Co(C0)4]2 Aa 6H ce nocrtirna carnacHocr ca yciojenom omurom cxemom mow, 
ce TipHMHTH-Mi nocrojo MUleHTHa Be3a Asa aroma CHWIHa icpuriroHy, y cityttajy [Fe(CQ) 4], 
cnsapaise ripereHa oA rpH Tatum aroma. 3a peaimy moryhisocr immix sew rosope pe3yararss 
eTPYKrypHor H marHerHor nporiassma icap6o0Hna Fe,(C0),. }heroin crPYKTYPa 0AranaPa (1)0P-
mynts (C0)3Fe(C0)3Fe(C0)„, npH tieMy yribeinucoms aromis TpH itempanna monexyna CO o6pa-
3yjy o6utme saneHme se3e ca o6a aroma rsomtja a °crams monetcyms CO cy cjeAmbeHH norsohy 
AoHopno-amtenropmix seas. nOLITTO je nocmarpaHo jeAmbetbe unastarnerno, aTOMH TBOH(r)a 

(HOM CaHl3Me Henson! 6poj, enewrpoHa) mopajy 6irrn Be3aHH jeAaH . 0 Apyram Hersacpepuo, urro 
je o6e36eheHo penarmmo MIUMM pacrojaibem je3rapa [d(FeFe) = 2,46 A]. Yenta Torts MUM 

3TOM rsoncba npsi seoma pericom xoopAHHaunoHom 6pojy ceAam canimas 36apHo 26 C3:10.1bHKX 

enexrposn. 

AIM mica imp6omuma jemnisma (Fe(C0),X2  H Ap.) He story Aa ce cmecre y cliopmanHy 
cxemy y3rry in ocHosy. 0Ha mamma raxobe 36yHljyha MiTalba y C y m T H H H.. Onsapao, 

Hanpsimep, aromy xpoaa (No 24) Aa 6H cc nocuirna xontatrYPaUHja xpturroua aejocraje A B a-

Haecr enexrpoHa. nHTil ce Ha Rohs Halms' jearpo ca tiabojem oA csera 24 jemunute mono ga 
npintrie 12 c y B is m H ticx enexrpoHa H 3aurro je3rpo, Hanpismep, 'mama ca csohni 30 jams-
mina HaenexrpHcalba He ripmanime join camo mecT enexrporia, RojH HeAocrajy army Zn sa 
AOCITITHylie acre re icoHcluarYPannie xpturrona. Ourosop Ha 080 npiipmmo 1711Talbe jej Ba Ce 

yonurre monce Ao6srm nona3ehis oA cxsarana o gejcmy it e H T pan H ts x cHna xojEssa 
canto monce 6Hris ycnoisuseHn raxo seninca Hsrpamba eneirrposicmix omoratia. 

Tpe6a upsimmuns, Aa HH3 Hcmrmiuma noxymasa Aa Ha xap6omunia jeAmbesba npHMeHH 
rymattema Tuna -06mm= sanewnmx sew. HaripHmep, 3a Fe(CO) 5  6inia je npeAnoncesta crpyx, 

 rypa y Rojoj cy =temps rpyne CO cjeAmbeise ca rsombem Asojimm xosd.nenrimm se3asta, a canto 
Hera — AoHopHo-inusenropHo. AJm pe3YJITaTil HCIIIITHBalba inKlmaupHemax cnewrapa rosope 
Aa H0A tcap6omma ca jeAmist je3rposs nocroje canto AoHopHe-muleirropise Be3e. 

26) Ocrim monexyna catmint NH, RojH cy oxapairreplicams npHcycntom iconcraunsor 
Aimona xao Heywanum aiseHAH.mory ctorypHcans raxoDe H Henonapms monetcynts ants tcojit ce 
najy nano nonapHcarn. OA jemnbetba icoja ()Immo npisrmAajy 6ome oA Apyrxx nporieHH cy tio-

Auxanozmuou onurre cliopmyne M[X(X,) x  (XIII § 1 gon. 40), mmje je erHapme ycnosibeHo 

H3rneAa y3ajamHom nonapH3augiom xanorencxor joHa H KomnnexcHo seaanor moneKyna xanoreHa. 

llocrojaHocr nonmanoreHoom joHa pacre C nosehamem ge cpopubma ecru Ham xanoreii- 
ocor joHa MHO H CH060,11110T xanoreaa, Tj. y Mi3OHIMa F-  — 	-- Br-  -- j-  H F4  — C12  - 
- Bra 	AM< cy nomulinyoptims yomure Heno3Harn MxoFH 110.1113j0g.H.Mt cy BINTO HOCTOPIHit 

jerimbeiba. Hapowno senisms miattaj mos crsapaH,y OBHX scommiexca Hma conc.; sena 
AespopsubHsocr joHa rpamsrma Romnnexca. To ce sHAH seh 133 rora urro Ce monexyn xanoressa 
He se3yje 3a xarjoH no AHmeHmsjama manam (na npema Tome H c jamom nonapHsanisjom molts!) sett 
3a BOnyhtliH03M3 H mHoro =vane Aecitopsubmni xanorencius jots. Ha To sicro yKaayje H swum 
nocrojanocT nonHxanoreHmga THna MfBrC1,1 y nopeDelby c mnom M[C1Br 2]. 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



630 	 XIV Ocma rpyfia flepumblor mamma 

IIPHPO,Ita HaTiOH2 HOjH ce Han3H y CHOHAKIj atoepa rim Ha nocrojanocr OM IX jejlifibeiba 
omco xao 061MHO H Ha cae axxxoxomnnexce; porn= je jam BArosa nonapanunoua mob 
yroxaxo je maw nocrojanocr nonmaaaoremixa. Ilpema Tome, ox jexinbeibeeXemeaTapanx HaT• 
j0/111 aajnocrojamijit cy II0JUCKallOrCHHAII geaujyaut a py6irrixjyata• PaAII KaPaHTCPNCTIAKC apo-
state nocrojanocrn nomeworanina npx Samennsany jam% on cacraanul xcaoaa xpyrama, 
ynopebeae cY  oaxe TemnepaType Ha HOillAla nation nape sanoranina Han lexamerbama MX, 
H3HOCH jeAHY HIHOCOMY. 

EC1Br2r [BrC12]-  [BrBrsr IJCIti UBrai-  LILI- 

Rb+ 	 81°  93°  106°  151 °  187°  192°  

Cs-F 	 124°  138°  148°  209°  243°  250°  

nOCTOjallHja cy no 06HTMHM yenosuma jembeun jona '[jC4]-, nun. =mann' orno-
sapa paratome KB11,41)11TY C jOAOM y 'wimpy (d(JCI) = 2,34 A). Hopen corns amcanaax mem= 
nava= cy Taxotje icaxo onrosapajylia cno6oriaa "anemia Tang H jeniaman mcsa nsaosneirniax 
HaTjOHa (ami caMO y o6nincy HPFICTallOXIMPaTa). join nocrojainiht cy nonincanoremetx puma 
KOMMICKOHHX HaTiOBS. Hallpardep, ,T1OCTBOM 'BOACHOT pacraopa Tenrameninfusoxmiym iortnea 

§ 2 non. 15) Be 6efrawam pacrsop join no6ujant nonnjonfin EN(CHs)409 (i.T. 108 °) ne pa-
3.111DRe ce RH rips serperauby no 150, all non HOCTBOM sone. 

OBAMO nonaae, 'amens, it nonnicanoreauna iliecilmint (IX § 5 non. 49), man crpylnYra 
Avows Turfy [PX41[X(X0xJ,  rips memy rpYna FX4 -m-pa ynory lenaoaaneassor 'enjoin. Y 
'manor one immense roaopn xapairrep Aejc-rnit PC1, as AuC12, Koje ce swing- no maul PC1 4 

 -17  AuCls  = (PC14) .  [AuC10, urro je ricfroyao manors) crsapany K[AuClt] Ha nojemunt COMM. 
Ha cnavaa HalIMITeue 1 peneruja =maw PC12  H AIC15  upu now •resineparypa Towboat' no6x-
jenor jembena norm wow 380° . 

27) C nonxjoiuumMa E33  py6nanjyata s ireanlyata naomopclxio 'Teraina= T1J 2  OBaj 
je spa° eras nentjoanwima =Kamm =Tana s y Tom nornegy niTO spa° nano initaaja mo-
neap' Piro, rum ce mom =sprains it upper= aejcisom manor .oprauncor pacrsopuor cpencrsa. 
06e ose gunman rosope ast nonujowinny crprerypy Tlj s  no Tuny T1(112) c jeanoss-
RearaH as TaHlIjYMOM. Ca lyre amnia, TVs  ASKO rpm' ca jomtnata amen= mem= 
magoxonnnexce mina .M [T1j4], y Rohm =wipe nowt "Nris iposaneuraw 

Hannantje HCHRTHBIllbe pacrsopa T1J2  nomaaano je aa yosapit nocroni paroxnefica no 
cants: T1J2  .1:1"- T1 [Jj2). Aortaaameat jona (sins anananor *EWA) OHS ce parniorewit nomepa Baneso, 
a maanamenem joaa nowt*,  oprencxxx pacmapama — =maw. Ha Taj Hamm Tlj a  upercsasna 
31111K11114103 npitraep npenan nameby s6runtx Banana= as Romnnexcain jenumema. 

28) Ilonmcanorannutata annorgy crpraypy =sly name= as iionucy.40mau. Cymnopon 
Haj60TATFijii on MIX 	RTHAS, oxroaapa sepoaanio may (N114)2IS(SO41; non APYran HRH 
impart monexyna S9  story ce xao ananit nojaains n noce6mt amain cymnopa. Taxo, crolczypa 
join 	onrosaPa Tpoyrny ca a = 103°  it d(SS) = 2,15 A. Y npitnor nosinneacifor CXBaTaRell 
nomicync)ma roaopm c jenae crpaue noaehaue WIXOM nocrojauocis ca caa6menest nonspx-
anwoaor aejcisa xarjona, c npyre nojamene KHCCJUDI OCO6HHa 110,40ifinc-rionecyncpsyt c Ha-
1'0741=881MM cramps y anjoay. Oso ce noxasyje emarausamest y =Tom lipase) ,  Mellon =APO' 
AMC 11111COBIDL cones, K10 IIITO ce TO MAX 113 0131tX 110AaTalta as Na2Sx (y 0,1 a pacraopuma as 25°); 

1 	2 	3 	4 	5 

CTeneH ininponsise % 	86,4 	64,6 	37,6 	11,8 	5,7 

29) Kao nen npamep cayman Rana ce o6paaosaibe HOMILTICKCa =sip* Ha pawn nona-
Pn3aUKOHOT yaajamnor neje-ma 113MCW Hat j o a a H ' Herr/IMHOF stoma acror =mean je 
cY69500P!‘a 41:006Pa — Ag2F. Osa maTepija ce moxte no6Brn y saw aenewatcro 6poinamix 'ma-
crane (c pemencom mna CdJ 2) enarrpomnom sacultenor pacrsopa AgF ca cpe6pnom =Tonna. 
3arpessmem 113HaA 90°  HMI nejcrsom sone Hacraje pacnaname no maw: AgF = AgF Ag. 
IIowro je osa pewoutj., pesepoinua TO je y nonupy ca asenhenstm pacrsopom AgF cy6cbayopax 
Ag nocrojax. Cy(xlinyopmfry cpe6pa anaaorint nepnaani npyrita =wore= Imo oripebeaa amnesia 
jenfamma, =Brit na He nocroje. 

30) Bpnb eponen osom czymajy Beposamo je s cxymaj 	jeatta;eiba: VaXa pe- 
SWITI1TH peunrenexe anew= xanoreinina Ai l; (en. 407) raBope y Timmy 1bICCOHe MHUICHe 
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o Hg 
0 1 2 3 4 JA 

(JCL 

CJI. 407. — Peusema 
MaJlOMCJIa. 

§ 3. Kam -macaw jeaumetha 
	 631 

crpperype no wily X— Hg — Hg — X, Hum atom OBH pe3y.orram mime ce CaMO na Hpmeraa 
Hon xojer no yrnunjem me4ymonexync1nx cum 06.11HIC nojenannx moneHyna, miaow Hapsurre- 
pacromaH 3a HAM Han cy H30.110BaHH CBMCH 3a ce6e, mace nollocana 6wra 6xTJlo neckopmcm. 
Ca pyre crpane, mcnemmewranam nouann xao arm cy Hapairrep nejersa xanoremna HgX, 
Ha meranny 'may (XII § 3 non. 52) H 3aMICHOCf nocrojanocrn 
jenmbetba Hg22+ on novo= aHjoHa (email:mamma y HH3OBHMa 

NO-3  — C1-  — Br-  J-  — CN-  H SO4 2-  — 02-  — S2-), ce 
6oze cnamy ca crpmrypom num Hg Hg 3ammanoj Ha me1y- 
CO6HOM 110JlapH3a11HOHOM Aejcilly Hero Ca OHOM KOja CC 0611MHO 
nplexabyje. OBa crpywrypa ce ram* nompbyje npormambem 
maraeram oco6ana Hg2C12  y napHom cralby. 

• 31) Y cnygajy jerambelba c nocrojanbm yHyrpannbom 
abepom, na6oj HohanneHalor joHa monce ce accriepamemanno 
onpenam mepabem eneHrponptosonnAmocra pac-raopa .iberoatax 
cones. noun° je npn naroj monapHoj HoHneHrpatuint eneirrpo-
nposonmaaocr pacreopa yrommo sena yxonixo ce Ha Beim 
6poj joint pacnana co — To ymmajylata 3a jernannay apermoci 
no6meny 3a NaC1, ;:lo6nhemo npu6momo Hay Bemmany n 
33 rapyre coin Tuna MX c jeunortaneHrmim jamma. 3a CORR 

mna MX, lam M2X oHa je npn6momo Asa nyra Beha, a 3a 
coin run MX, HIM NigX — 3-3,5 nyra urn. Komnnocan 
jegnmeiba maniac H monctja mama out y npernejy Halo 
npardepu nab,  y 0,001 M pacraopma oae penamme eneurpo-
nporoommmocni (man nopetjema rime cy H nice '1pm-re coin): 

[Pt(N11,),]C4 
4,2 

IC,[Fe(CN) 6 1 
4,7 

LaCI, 
3,2 

[Pt(N1-1,)5C1]C1, 
3,2 

Xa [Fe (Mel 
3,5 

BaC12  , 
2,2 

[Pt(N1-13)4C121012 
1,9 

KEENC1•1 
2,1 

1 
[Pt(NI-1,)3C1,]C1 

0,8 
K [Pt (N1-18)C151 

0,9 

akepH, a KOMI/CO y cnon.aumboj. MepeMe•eneicrponpoaommmocru pacraopa Ha raj HIMM1 je 

a:wpm KoMLitexcu. OBH ce H3B0,11e 113 HM3a pa3JMMHTIIX HarjoHa, a mama cy opraame marepuje 

MI4 CaMIDI TIM ca3HajeMo Ha KOJIMCO ce noce6amc joHa oHa pacmapa it myna MUM HILM1311M0 

amarraocr HommaccHor joHa Rao uemme. Alto cy Hcroapemeao no3Harat u ppm= xermace 
mama= Horanneicca, TO ce of 	camaje ICOiBUCO ce jonamx mamma HaMMH y yHyrpannbol 

jenua on moms= merona 3a o6jannbabe .crpylcType HommeHcanx jenumema. 

mime mna Astube Homrunnwaamajer cacraaa. Hajnpocriajw npwaep TalCBMC marepnja je rmucacon 

HIUMUM111 apemocm 3a CJICKTp0I1p0BOAMHBOCT pacraopa HeKor nocrojaHor KOMWIMMM, 

32) Hapoxurro 3antnumisa rpyna pasuopommx Homnnexamx jegmbeiba cy rm. ov-

(X § 2 non. 37). 
no nparonny ynyrpanumn '<mamma' ce 6oibe pacraapajy y opraacHam parraapaautma 

Hero y Bona. 1111000BH Boman pacraopn noica3yjy caamat HemarrHy eneurponposommtaocr. 
Ilpema ynnlanota paw= peaHnma payrpaunbn KOMMICKCH cy BehHHoM apno nocrojaHa je-
Alikbelba. . 

CBe one ocofieHocna He nonyurrajy na ce, Hanputep, nrianomy6amacra mancononar &ups 
[(NH2CH2C00)2Cu] CXBaTli xao co o6romor Tama, aaanorna no caojoj croucxypit .aneraxy 
[(CH3C00)201]. Hmajyhn y limy Bening comm' joint 6mpa na ca amoHujaHom rpanti mom-
mom npriponuo je omemmana nu cy HapancrepHc-nome paminuce vamOy mammon= H samara 
6aicpa (H npyrrix C0.1114) ycnombeHe CJIHMHOM Hommeoccaom BC3OM CH2+ ca mumorpynom. Henso-
n() je 611110 AOHL3aHO na rJMICOK011aT 6aicpa norm* y ma o6ninca, whim crpyictypana onroaapajy 
Aare cxeme 

0C---0-  14,N—CH3  OC 	- 0- -O 	CO 

Cue}  Cu2+ 

H,C--NH, -0 	dO H2 	NH2H2N.--C 2 

IComnnacc je mapawrepHcan 3a 6aicap o6Hannuat Rooprumaunomim 6pojeM 4 npu very cy 
Asa me= 3ay3e.rui mceointm Hap6oicauuncc rpyna a Ana ppyra — ilmmorpyne. Kamm je 
amp= copula's erpyarrypa notca3yje ammemula into cymnopsonomuc He mamma 6asag 03 H.eroaa 
rnmoitonara. 
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632 	 XIV Ow äpylia tiepuoeuoi alculexa 

Kao mm ce sit 11.3 Avila dopMyna,. 3a riyTpantiba xammexclia jegjUboba Kapturrepx-
VIIIMIO je Bemisaibe agesaga 3a rpaAHTena ROAnulexca jeosspemexo npeKo Iber0B8 g s a ca-
cramm Rena (oj Rohm jegas ima Ha6oj, a je serpanati). Ha Taj xao =mega xao ga je 
rpagirrerb xorannexca ysries y cam again. OTY11a.11 AWM311 H MI Ha3HB jeMUI2CHsa OBOT 

Hexa ysyrpannba HOMIMOMHa jegmbeiba miajy sensits miamaj ,  xeamcxy mammy. 
Kao Jien nroimep mome ga noczysai pemasija mamba spHeilor yityrpalmber itommexcsor 
jegmbeiba Nis+ c AHAMTMI•IMOKCHMOM (CH3C(NOW — C(NOH)C112), xoja omoryhasa ga ce 
MUM goxamy TParOBH BMUS. 

33) Aox ce jour csH enemeirrapini jowl awry mann= Hs cy noirracior ofirnixa, name 
je sa cnomeHe aneHne on Benimor mama* n,HxOB o 6 n H x, non Henn 3a crPrerypipi 
Hanpunep, jos SO4'-  mia 06.mac TeTpaegpa, npn mealy je y menocpepsom gogiipy ca rpapsre- 
Meld KOMIMeKCa MHO KUMMER HOB Cc Hain= Ha jeJ1OM OA HaerOBIVE YTA0Ba. Omasi UORMICaj 
jona SO42-  y pirpaimboj ccPeps ogrosapa npena Tome TpocrpaHoj ruipabuinit, xoja je caojons 
OCHOBOM oxpenyra HalI01bC. 3axsanyjyhm Tone, y cnojy Hai6BIUKCM rpagirremy xoninnexca 
joH SO42-  ycrsami He 3aymima mime npocropa Hero enemennipmi joH O. OHM cnriajeim y 
Rojiima SO42-  383,3101a Asa Roopmmazisosa meats 4mrosapajy iipmmaTieiby OH Crpalle rparm-
Ten's HOMMICKCa jepsospemeso Asa miceomma, icojs ce Hana3e Ha jegHoj muum Terpaegrat. 

34) Y rnasHom Texcry nomenyTH CnyHaj HoopniiHaniumie inomemije Romnnexca ;mars= 
npories je icsannismusso. 1Ioica8ano ce ga y pacrsopy nocrojH pammTesca no cxemS: 

II 	 IV 	IV 	 II 
[Pt(N114)4]•• [Ptai]" :et [Pt(NI-1 3)4C12]-+ [PtC14]" 

a 
. . 

Rojo; oprosapa cnegeha spegnocr 3a xoscrairry: • [e]fdjl[a][b] = 8500. 
35) Kao OCO6HTH cnriaj RooppTimumose miomemije momemo nomesyrn 3ameay rpagirrema 

Rommexca Rarjosom criomme c4,epe. animal imomepH cy Hanpsmep, seam Ni[Zp(CN),] H myr 
Zn[Ni(CN)4]. ripn erajany nPso 0/4 OBB C jegmbeiba canto no ce6H npena30 y APYro• 

join MHPH 3aXBaT AO3BOThaBajy Hoop IIIIMIHOHe H3omepe, nanpHmep, [NH 3OH] [H2P021 
(3praocjvcdprr ximpoRcHnamisa) n [NH4][H,P03] (43,oalnir amossjyma). 

36) OCHM pa3mmirmx cnynajesa imomepsje, Rog RompneRcinix jeginbaba ce is:menthe 
cpehemo c nonnmepHjom, Tj. c rrojasom na Ase Ism mime marepHja nmajy jegan sem npopeirrmi 
cacras aim pa33wpm moneRyncRe resume. Kao ripsmepn nonnmernmx RomnneRca awry ga no-
cnysce iegmbea,a nnaTHHe, xoja onropapajy no acacraity cloopmymi (PtC1 • 2N11 3)x : 

x 	 1 	 2 	 3 
Crpywrypa [Pt(NH3)2C12] 	1Pt(NII3)3C11[Pt(NH3)CI3 ] 	[Pt (NH3),C12] [PtC14  ] 

[Pt(NH3)4] [PtC14] 	[Pt(NH3)4][Pt(N1-18)C13 ]2  

06a jegmbeiba Koja ogrosapajy x = 2 HMI x = 3, croje meDy co6oM y opsocy HoopminapHose 
s3omepHje. Ca osom momepHjom rem° je se3asa nomimepHja, Rao lino ce TO, HanpHmep, BHAH 
143 moryhsocrn npena3a on x = 2 Ha x = 1 no cxemii: [Pt(NH 3)4][PtC14] [Pt(NH3)3C1] 
[Pt(NHS)C13] 2 [Pt(NH3)2C11] .. Kao mro noRa3yje orneg, rips 3arpersamy [Pt(NH 3)0[PtC14] 
go 290°  3enepa 6oja ose cons mes.a ce y memo wry, IUTO je ycnoBiLeHo mann npenaaom y 
[Pt(H1g3)202 ]. 

37) Ca mecr paamtnnin ageHana y oRmegapcRoj Ynyrpaimboj ccbepH reopficHH je awry-
lie nocrojaibe 15 npocropmsc H3omepa, a.ca =temps paamnirra anemia y xsanpamoj yHyrpannboj 

— TpH H3oMepa. Osa reopmcipt Haninisama cy 6ana excnepHmeHranHo nompbeHa an-
TeHaom csa ipn moryha H3omepsa RommeRca cnegeher cacrasa [Pt(C 5H5N)(NH2OH)(NH3) 
(NO2)]Cl. Kao npnmep RomnneRca ca mecr pasnaturnix agesaga y yHyipannboj abepH !nonce na 
nocnvmoi Regain() clurrennosaHo jensberbe caciaBa [Pt(C4H3N)(NH3)(C1)(Br)(J)(NO.)1. 

38) Maga je cacras ysyrpamme otepe y inc-Tpanc-Hsomepkijm jegaH esCTH, }max Bell cama 
paamen npocropHor pacnopena ageHana Hcnoibasa ce Ha H143y oco6ssa ogrosapajyhnx somnne-
xca. Kao nrnimep HBaHTHTaTHBHOr rrporiasuba 3aBHCHOCTH ancopninje CBeTUOCTH on n.Hc-rpanc-
HBomepa Ha cn. 408. gam cy nonani ia jenaH on emneunHammidien Romnnexca xo6ania. 

39) HspagyHaBaibe immure crnapan,a (y pacmorima) ynyrpannbin cdepa Hermx  uwc- 
TpaHc-H3omepmax somnnexcHin joHa nano je enenehe peayurare (ckanbuon): 

[Co(NH 3)4C12 ]• -gtic 	 ' [Co (N H3)4 (NO2)2 1 • -inic 
30,2 	 53,9 

[Co (NH3)402]. -Tpasc 	[Co ( NH3)4  (N002  ] • -.maim 
32,0 	 53,r 

Kao MTO noxasyjy num nonagn passune y Tormorama crsapana Cy spno mane. 
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§ 3. Komiiireicaia jeaurbeiba 	 633 

40) OR o6a naomepa [Pt(NH 3)2C12 ] el epreTcxn je mame norogan unc-o6Jum, ann n.eroB 
npenaa ca nmBajaibem TonnoTe y Tpanc-o6nnxy gemama ce Tex Ha 250° . HpH ena6om aarpesamy 
HHc-o6nma non.  intim' npirrHcoom crsapa ce oeneHH gmmep — [Pt(NH3)4] [PtC14]. 

- 41) CTenex Temxohe npenaoa•masbe nocrojaHm npocropHo HoomepHnx o6ama y nocro- 
jaunje seoma oasHcH on limo= rpasurrema xomnnexca, npm qemy je HajBehlt mon jentribma mm- 
THHe. TaKO, y pacTBopnma HHC- H 'rpm- 1130MepH [Pt(NH3)3C12] myBajy cBojy xontinfrypagmjy , 

.40130JbH0 AYro, Aox unc- [Pd(NH3)2C12 ] uMa 
jacno napanceny Tennemmjy Ka• cnoxranom upe- 
may y Tpanc-o6nux. Kama= je =rum 1130Me- 
pmagmja HenocpenHo Be3aHa ca someHom cacrasa 
y yHyTpannboj c4epx. Hanplimep, gejamom Hoge 
Ha joH [Co(N1-12)4C1k •, y Home ce o6a xslopa 

Cn. 408. — Yrogaj mc-Tpanc-HoomepHje 
	

Cn. 409. -- CxeMa onrwuce 
Ha ancopm"Hjy csernocm. 	 HoomepHje. 

nanaae y T p a H c nonomajy ie,aam PPema APYrom, ,r4o6Hja ce joH [CO(Nli3)4(OH3)C11 ••  xojH 
cagpmi xnop H Bony y HHc- nonoacajy. TeopHcxo pacmaTpame nojase HoomepHoonaje mom-
nnexcHm jenHmenat nomoyje, na OHH gory 68rm nem o6janmem Ha ocnoBy nonapmannomix 
npercTaBa H nonaprasajy ce OMLITHIN npasmuma. 

42) Axo ce y yHyrpannhoj ccitepH Han= ageism mojil oaymmajy no Asa Roopgmannom 
mecra, mina monce HaCT3TH 01717:04 1lKa HoomepHja. Kao MT° ce SHAH 213 CH. 409, OBH Bp= npocropm 
HoomepHje oxapaxTepHcaHa je note IBTO o6a Hoomepa y narom cnytiajy jemuselba HOMIDICK-
alor aH;oHa [Cr(C204)2]"' npeTcrasmajy npenmeT H 'Berm 	y orne.a.anY, CHHt1H0 Aemoj H 
nesoj pygH, H Hxxamssm o6pramem ce He mory nonynapoTH jenaH c npyrkim. Ho setasm cl)H3H-
lualx H xemcmr oco6HHa 0821 HoomepH ce He passnucyjy jenan on gpyror. Ann nocrojm swum 
paanaxa y nornegy jemd On muumuu' oco6ma — o6pTalbe nonamoamoHe palms. Tpe6a 
npHmeTuTH no n 4413Honomma awnisHocr ounme HoomepHie noxasyje ce neer° Hpno possum's. 

43) ExcnepHmewramo ycraHosmex mm aneHana y onHocy Ha HAIXOB TpaHc-ynsuaj HMa 
y cxpaheHom o6mmcy osaj Hornen: NO 2-  < Br-  < Cr-  < NH3  < H20. Os° matasi Aa y yaw-
nonomajy jeJaH npema npyrom Asa tinaHa moo mojm ce Hanase nem onalanmajy ynasbasame E3 
YHYTpaume ccpepe =mann xsjil erojs AecHo, nom nnaHme xojs croje Ammo rispmhyje y yHy-
Tpannboj al)epH oHaj ttnaH xojH crojm nes°. HanpHmep, an mmunexca [Pt(NO 3)C13]" xnop 
xojff crojH y TpaHc-nonomajy npema NO2-  mamma ce name on °cram Asa, a 113 xontmexca 
(Pt(NH3)C13Y xnop Kohl croM y Tpanc-nonomajy npema NH 3, yJamyje ce Tome on ocsunvx. 

44) TeopHcm Tymanabe TpaHc-yna-
naja H3BOHH ce H3 npeTcaBe 0 OCHOBHOM 
sHatiajy concrsene necl'opmnaulocrm rpa-
nwrerba mmrutexca 311 osy nojasy. Mona 
ce npucajensmasathe no xemmocoj npio-
pom scroponaux moms's, xoje ce ne-

x 	 mum y cameTpHmo HorpabeHom Hero- 
PogHom xomnnexcy mome ;A a cnpmene 
noxamnm gecbopmanHjama enexTpoHmor 
°mamma nempanHor ammo, max noje-

6 	AMIII /WHOM Rojkl npli TOM nocrajy nor- 
nyno nomnenayjy jegax Apyror, a name 
cuna rpasurresba Romnnexca y nen o- 
C T H ocraje xonioreHo y CHUM npasumm- 
mopnmanHje (H 30 T p onH o). Apyx- 
mje crojil crimp xeTeporemx Mom-

memo. 36or poonHnsTor yoajamor nejcrsa• HomOy pa3m4x anexaga H Heurpamor 
aroma nojenHHH mnom xojH ce nojaHmyjy y mom nomenmem, He mory ce mine noTnyHo 
yaajaMHo HomneHooHant rich ,1:( a IT Hem peoynryjyks mnon, Tmja npucyrHocr nojaqma Aejc-rso 

Cn. 410. — CxeMa ymuaja TpaHc-nonomaja. 
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634 	 XIV Ocma rpyria sieptioauce male= 

rpauirrema Komnneuca y jeuaom npaagy H cua6u ra y O6pHyTOM. npema Tome Alain 110Jba . o . 
rpauareiba mommexca nomayje ce y fiejemopouuom Komaneky, yoruere cm:topaz, H e j 0- 
A H  aRa y paamum nparulama 	RuaoTpaum a). Ournegmo je, jta npu Aatoj 
rypH yHyrpatbe cebepe Tatou amoorponHja not a mops 6irra .yToJmKo jade H3pameHa yiumunco 
je Beha concruetta metPopmibuicocT rpagarma morannemca.• 

jtsa 614CM0 06jaCHHJIH Ha• xoja Hamm °MOM affinfOTP0141ja 110.1ba meurpanmor joHa rage 
Ha nocrojaHocr nojeAmHax carom= .Aenona ynyrpannbe 4epe, paamoTpumo HtainPocTain 
cnyuaj Komnnexca c mooppmHaunomm.6pojem 4 H xmaAparHOm yHyrpaunbom e.tbepoht. Amo cy 
csa 4aAemna jenHama (X,Ha cn. 410A), oHAa ce y cihamom oA ibmiJ noA uelasom nomermamo Haenex-
rpucaHor rpaAwrerbst• momninexca . imigYuyje  writ. Althon, ma) 'Box! noujeAtiamoM. AonyHocom 
nojamatby tbmxcitmx Hem c neurpamiuma aromdm. Y OBOM cc c•raapta pesyaryjyhtt Amnon H *a-
roma 'tome ocraje H3orpormo. 1Ipernocramamo calla Aa .jeAaH OA npso6irrHO nocrojelam a,tteiittAa 
3ameHmmo aneHAom Y (cm. 410 E). Ycnevrtume 3ameHe y uearpanHom army ce criapa .peayn-
TYiYhil Amnon, Fromm° Belot, ymosunce ce Y mane paaTuutyje OA X no CBojHM tionapH3auaoamm 
oco6mHama a yawn= ce -mamma Aaje Aubophuicarat rpihArre3b Kohuuteaca. Amo je y3ajammt no-
napm3aumja Hsmety Y u mearpanHor aroma Beha tier° msmehYoHor nocnember a X, TO je mai 
Amnon yupaHmeH °Ham Rao urro je notta3afto Ha cn. 410, B; aao je OH matt OHAa je yupaarbeff 
Ha o6pHyry 'crpaHy. OgarneAtto je, Aa a y jeAHom H y ApyroM c.nymajy non.e.marrpanHor aroma 
nocraje ammorponHo. 

Ha jatuuby Ben nojeAmmoc ageHaAa X c rpaAaren,em momnnemca atuaorpOnmja nolba 
yrage paanwurro. Aom o6a X, xoja ce liana= y nac-nonomtajy npema Y, npatommto He ocehajy 
ibex° Aejcrao, name je semi X, xoja ce Hana3H y.rpaac-nonmaajy npeMa- Y ca rpaAirreabem KOM-
nnemca aim oc.na&beHa (Rao Ha cn. 410 B), aim, Hanporua, mojimaHa. Ha raj HattaH, yranaj 
jeAHor OA aAeHaAa Ha jam my KomiutexcHe these - Apyror mops aapontrroiamo Attce Hcnonat 6am 
KO) T p a H C noncom*. Cntruta manartuba mory ce y nornyaocra Up: mutant wHa omuteAap-
out motatmrypanajy momunemca c mooppmmanaoHaM 6pojem 6. . 

Tpe6a npamerant Aa y HejeAnopoAHom mammy 1:44ophimmja rpanuresba momnnexca 
Hem36emcHo je He3aHa 3a Trpomemy uempanHor nonomtaja hberothor, ar o memo r x o cr y p a 
(Tj. je3rpa sajeAHo ca 3asputeHam enetcrpoHcaum cmojemMa) y 0mHocy Ha clic ameHme Ha 
crpaxy Hexor on max. noun.° cnwme npomeHe , mory Aa ce H3a3omy He canto enem.rpocrarmucam 
ecbetrrmma Ho H craapatbem HOBILTIeHTHHX ae3a, TO nohleHyro rymattetbe rpaHc-yrintaja .y cy-
urraHm aanpacaHa cHoj aHattaj H npn npereacno mosanewntom mapturrepy .  yHyrpaumbe atepe. 
AoHcra, s npm6moicarumbe arohicHor xocrypa rPaulrrema lomMuteicca jezeaome .oA aAeHaAa a YAa-
rbaHaH,e on oxor xoja nem! Ha cyupormoj =pawl yCJIOBJbaBa nojamme.momnnexcHe Be= npaor 
a cna6meibe sew apyror. 

• 45) lionaaehm om nocrojatba rpaHc-yritnaja mory cc Hama= o6jadurra nojane moje 6m 
axo ce o TOM ynnagy He rioaH pagyHa, octane noTnyHo Hepaaymbase. Kao npamep pa-

CMcTpHmo xemmaam crmapatba ruse-rpaHc womepa Romnnexca [Pt(NI-1 3)1C12].• 
. Kao xuTo ormem noxamyje mejersom amommjaica xa Ks [PtClaymex nocTaie m H c - H3OlatP. 

Peamumja, npema Tome age no =emit: 	• 

IC.2 
'CI]

I71 
[Cl

CI 
• Pt 	2N3 

NH3 CI 

NH' , 
Pt 

 CI
, 2KCI 

C ;Tyre crpaHe, aarpesamem [PtaSTH 34]02  amt Aejcmont Kucenuma 	mo6aja ce T p am c- 
msoatep HO exam: 

[

NH3FINH31 021 Pt ICI NH31 

NHS  NH3  NHS  Cl 

Hpema Tome, uomaaehm om join [PtC14]*-, momceato mo6wrm canto lam - , a or( joHa [Pt(N11041" 
—camo rpaac-asomep. 

Ca rntAaurra palmier o6jamtbetba o rpaHc-yrrataiy OBH peaynrara orneAa mory ce o6ja-
CHEM Ha enegehn Hatnnt. nourro ysajamHo Aejcrao PO+ c autopom mops 6wrm jade Hero c NH 3, 
mamma jemmor mops y [PtC1 4]a--  amommjamom noon Amon no j a 11 a B y momunemcHe sew 
xnopa K041 min y rpaHc-nonmaajy npaaa aameseHom. 36or Tama Apyra moneign MOHR' 
jaxa 3aMeibyje jemAH oA xnopa, xoja ce Hallam y mac- nonomajy upema Belly. Haupt:raw, , 
3ameHa janitor oA Manaryna amomjama y [Pt(NHS)4]t+ Ca xmopom Ha Hann pa3nora BOAR 
c n a 6 n, e B y He3e NH3  xoja ce Hamm y wame-nonomajy. IIpesta Tome oaaj. he ce a =me-
*MTH g p y r am xnopom, xoja Ha TS; Ham= cryna y rpa Ii C- nonomcaj npena IIpBOM. 

46) HpoueHa penarmate qaperame nojeAsmax morannemcanx Be= moryha je 3acaAa camo 
camo y chutcny ,rpy6e opajearaumje a y Hajormrrajam ugrama. 111ro ,rwat ,  Maga* ;IPHP9tge 
zpaourfie.ba•Komirielcca, TO joHa c 18-enacrpoucloat a immensities= cuommimm omolammata 

2NH 

.11.101■■■•■■rn 
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§ 3. Komi/maw jedumema 	 635 

paxTepHcamt jatutht noaapH3au H o H HM nejcTsom Hp! OCTallliM (Ha6oj, panHyc) 
jetwatunt ycnosHma jecy MHOTO THIIIMIHjH rpapgrabH Komnnexca Hero 8-enacrpoticxn jOH. 
HanpHmep, ca T1 2+ (1305 A) no3HaTH cy pa3Hospaut awtno-xotannexat, a Irs+ (1,06 A) atop° 
Hx He rpagn. Hcro cy Taxo cxopo Heno3Hant awino-Kohumacat ca CO+ (1,06 A) 11 Sr 2+ (1,27 A), 
110x cy ca Cd2+ (1,03 A) H Pb2+ (1,32 A) OHH Aocra KapalerepHGTH111111. 

ConcTueua n e opm.s. i s o c T rpaturraba xcuannacca HCII03baBa ce paammitTo 
3asHcHo on nintpone moans. Axo ce 0811 Tewxo necliophunny mina meta ynora no npastmy 
HHje BeJIHICa. HaIlpOTHB aK0 CC aneHnH now A eclxipmmuy, OHAJ1 JlaKa 1140phtlbHBOCT rpanmema . 
Komnnexca sonH jaxom ogsputliasaby Hotannexate se3e. Ycnen Tora, pa.amnat tomeby *Miaow 
no Ha6ojy H 6ntwxnx no panHjycy 8-eneterpoHcicHtc rpanuretba xotannexca c jenHe crpalie H 18- 
enacwoHautx (H OHHX C Henospwomm C110JbHHM OMOTalleM) C npyre, o6mmo je yTOJIHKO Herbs 
ytwatitco ce naxwe AaiY Aelopmmarril mount. HanpHatep, tcorannexcum 4niy0pHint Zr 4+ (0,87 A, 
8 enarrpoHa) n Pb 4+ (0,84 A, 18 enewrpoHa)mHoro cy cmituntjH laity CO6OM Hero ogrosaparyhit 
HOMEUleKCHH jOJAHJAH. 143 Holm y3poxst tispenuta KorannaccHe se3e C Teunco Aec130phiJbHBHM 

anon:pima y HI43y aHanorHo KOHCTpyHCaHliX rpaanTema Rommacca (Tj. no nonrpynama nepHon-
HOT cHerema) o6mmo pacre ca chtattawatbem IblIXOBHX panHyca, nox ca anatnitma xont ce MIRO 

nectlopmmuty icon 18-enarrpoHantx rpantrreaa Komnnacca mem nocrojn maim o6pHyra 3a-
ww.Hocr. HanpHmep, y way tn2+ Cd2+ — Hg2+ nocrojaHocr Kohtnnexamx clmyopHsa ce 
seoma chtalbyje, a Rohumexantx jonarta — He mama nosehisa. 

47) 3aHHMJbHB maTeptjan npyucajy pe3yuraTH ynopeOeua oco6mut Haunt KomtutexcHH3 
jenmbetba Tposanornutx enemeHaTa ananorHa y may Co — R11 — Jr. H3 nocrynHor cna6-
Jbata tcHce.miHaKe twconHjawije joHa [E(NH 3)60H2]- ' npH npena3y on Co Ica It HannaaH na H 
nonaptaaiwoHo AeicTB0 rpanwrensa xomnnexca y Herm may C .11 a 6 H. Meyritm tispcnwa 
tcomnnexcHe se3e Lacipa y jolly npH npena3y on Co an Ir nosehasa c e. Time je y6en- 
lbHBO 110,11BrIeH OCHOBHH 3Hatiaj C 0 II CTBeHe n e opmm H socT H rpanteretba 
xOMnJlexca an Itsperwly ose se3e. 

48) 3aBHcHocr mamma KohumexcHe se3e on novo= adenda He mouce ce nportasam 
a ma ce Hcrotapemato He yame y o63Hp H xempaut npupona rpanwrensa Komnnacca. He cme ce Ha- 
npamep pehat na. he Ken joHa pena 	 (y Home -  ce Aectopubmsocr 6p3o Hose- 

ham) y CBHM cnymajawma 611TH nocrojane se3e F-  HJ1H 	OHM ce IIPe uplImehyje cneneka 
upastuntocr: nosehatbem concise= AaPophumnaocrn rpanwreiba xotannexca Hajseha mspcnuta 
110/411BeKCHe sem nomepa ce no 0110M HH3Y On F-  Ka J. 3aHcra icon:remit° naltopstumma rPa -
=ma Ho:tit:wawa (Al 2+, SO+ H pip.) nocrojamtnt cy noatunexcnn clmyolmAlf, a Hon mow nal:10P. 
mnsitsitx (Hg2+, Ag+ mtg.) jonanH. • 

Hocrojathe rope nomeHyre npastumocnt ycnoTubeHo je, Harnena„ y o6a cnytaja pampa 
penman:num spenHocntma npocror enexTpocraTncrutwor nplasnatiaba maigehy rpanwrema tcom-
nnacca H.aneHna 14 %Hawse. yatjahtHe nonapH3augje (rubygyjylut Amairepamolut alma H Moryhe 
crsapatbe KOBalleliTHHX se3a). Kon Tauxo itectaphumunix rpanteraba Kohumexca rnasuy ynory' • 
imps npsH claturrop, ycnen gen on joHa c nonjawatutm Ha6ojHMa Hajjage 6HBa nrutsrleH H a j-

m a lb H n 0 H M e H 3 H j a M a (F-). HallpOTHB, KOJ nano nakopmriataxx rpanwretba Rom-
nnexca 'wawa ynora npunana y3ajaMHoj .nonspasawint lc* ce Hajjage Hagmbasa icon H a j-
naxine nettopmJbmsor mem:1(J'). 

49) Kon HetcHx rPallarrema 'comma= HH3OBH anenana no ectienntmaaj 'LLBpeTHHH Rom-

nnencne Beae (y sonamm pacmopHMa) 6}unt cy Jj0Ka3aHH MUM HJIH mama AeTaJbHO. Taxo ce 

ton, Pt2+ no6Hja cnenehm H143 jetwosanarrmix aHjoHa: NO3 < OH-  < C1-< Br-< SCN-‹ 
J- . Ha CJIHtlaH Hatil4H icon Ni2+  je CTBapHH 11H3 C1-< NO3< Br-< NCS-< CN-, a KW 

Fe3+ — HH3 Br-< C1-< NCS-< F-< OH-. 
50) Axo ce Rao mem( nojann anjon tcnceon H q H e micenint.  e, TO merono neanrunse 

rpannTeme nomnnocca 6nna no npannny npeno miceolnura. Kohinnencna se3a y Tome cnymajy 
mopa 68rn yronnno Impinha rconnno je *ma yaajahma nonapnaannja nameby rpannTerba nom-
nnenca H Knceomuu, Tj. ynonnno je onaj cna6nje nonapHcaH on crpaue getrrpannor &TOMS 

camor aHjotta. 3aTo je crynathe y yHyrpaunby ccpepy xomnnexca mHoro tcapawrepticrwuntje,. Ha, 
npHMep, an SO42-  H CO32-, Hero an C104 H NO3-  (ynora Ha6oja HarrpanHor aToma) HnH an Cr0 42-  

y ynopehaby ca'SO42-  H 0032-  (ynora 3anpemtme garrpanHor.aroma). Ann noscumut 
ycnosti an o6pa3osatbe nomnnexca creapajy ce wine canto y H3BeCHHM (mama ;tom-Fa untpotcom) 
mrrepnany onnoca nameby noma outs rpaparrema nomnnenca i nempannor aroma anjona. Ilome-

. pathe onlix onaoca y nopitc-r anjona Bonn nanom nanacxy .aneuaa H3 plywannby cclaepe, non 

nomepan.e y KOPHCT rPantrreiba tccimnnexca Dom — pacnanalby aneurta nOtt gemy ce °Tx luta ma-
teoluttc Koji,/ je ocrsarnmao tcomnnexaty 'way icuceonuxa H KOjH Can jettmm H ocraje y ynyrpa-

unboj cclaepn. 
51) flpitcycnto cram-tor Atinarm y joHawm analny nosehasa gsperHHy Iberone Hate ca 

rpaTurremem Komnnexca 14 TO yrontixo mute yxontwo je sena acnoHow °Bora an necPopmtwaiby. 
OR jolts ttoin imam° nottaae najnanontni cy 	 ce wpm)* important° Behar* 

440HCTIIITT1114M J111110BOM If Malbl4M ectleirrnmnam pannycota, npyrn — nfKUIOM nettoritaibmsouthy. 
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636 	 XIV OcMa tpytia aepuooltoz cuallema 

Y onHocy Ha o6a H mane Baum npamunioCT xoja je paimje nomeHyra Rog XKJIOITHCKIIX jona; 
KOA peJlaTifIIHO Tone iteclioptrubiimix tpa,111freibli KOMILUKCa Hocrojamija je He3a Ca OH-, mu; 
naxwe ucctophumumx — ca 

thnbetunta 	.je 3a rutputhesame JMKO getbophubinutx ,IIH110.1113HX menage y yHyrpa- 
unboj cebepta on Beher 3Hatutja concmeaa Aecbopnumsocr rpanwreza nomnnexca Hero tberoHo 
nonapH3ausono nejcrtto BHAH ce neno, Hanpareep, H3 jaxor not:whams nocrojaeoent KOMIU1CK-
oinx jojia [E(CN),2 1 2-  npH npena3y on Cd 2+ an Hg2+. Ca OBOM Haysento saHSHOM paean con-
cTBeHe necpopmaintje neerparmor aroma Hint rmpuilutsamy CN-, Team je Hemet, repot:tam°, 
H Hpno teem ortameHo nouttuierbe nocrojaHocnt Homtutexcma uttjamuta H H X Annear-
HOCTI4 rpanerma Kominexca (npH Rohm je oH , narane netboprumna). Hanpitatep, Mo H W . sa 
xoje je, yonurre y3ea, RapaterepHcmula mecrosanernocr, y extojHre Romunexamm urtjamumma 
awry ce Hajmnue owanutcals ,to neroaaneerHor Cralba. Hexe externem (Hauptutep, Mn) 
Hajmulat crenemt oxcHnatutje jetumo cy H Homtetu y o6mmy xOtannexontX HitjaEH)ga Rohl ce 
113 11XX H3Hone. OCO6HTH mrrepec 01 OBOT rnermuns 1p,..1,..tatubajy Hettaalio no6Hjeint 
3a Ni (§ 1 non. 47) 14 Pd (§ 2, Ron. 12), ROnULTIMCCII mita K4 [E(CN)0, xojH tiropmenHo 
canpace HyJITOBalIeHTHH nemparem aTOM. . 

52) On HeyTpanH H x aneHana Rohl yna3e y ynytpaimby alrepy Hajmeuthe ce cpe-
hemo ca H2O H NH3 . 06a caaa monexyna croje npu6surnmo y *Toe onHocy je)aH npema xtpyrom 
Rao OH-  npema CN- ; Bona ce onnincyje BehHm mmonom H mamom 3anpemmom, 111110HHjaK Behom 
Aeclaopubvisomhy. 

Rog rpantrrensl Homunexca c penaTmmo cna6Hm nmstun cane, Hon xoUnt npereumy 
ynory Hrpa opHje x T a u H j a HeyrpanHor mown Hojta cC KomnnexcHo Be3yje, on rnamtor 
3Hanaja 3a turpcmHy Ten je BeJ114x1HH3 lbeTOBOT IC OHCTKHTHOr ,/114110J111. flpehta Tome, 
RomnnexcHa Be3a c Honom y comantm cnynajemuna jaw je on nee c amormjaHom, Rao urro ce 
Timm, HanpHmep, H3 OBHX noneraxa an nHTHjymose conic 

Tonnora cinapatba 
(1,13 wipe-nix corm) 

LiBr -F 2H20 = LiBr • 2H20 + 30 Rican 
LiBr 2NH3  = LiBr • 2NH, ± 26 kkan 

flpirrtmax nape arm-Haus 
(Ha 770) 

LiJ • 2H20 ± LiJ • H2O + H2O .+ 4,5,14.;€ 
LiJ • 2NH3  LiJ • NH3  -F NH3  + 20 MM 

Yxontino ce nonehatta nonapH3anHoHo nejciTto rpmerrema Romunexce (a Hapoturro 'be-
rme concrueHa getpopmmtmocr) cue Helm 3Hamaj no'mn,e na mat* neckophubmwer mama. 
Hourro je oBa Rog amomtjana ammo Hata, TO he H npa nonaptmatutjH H H R yxonaHH Am-
in 6HTH Helm no xo.rt Hone. Kao pe3yeraT cnarama RoHcraerHor H HintyxottaHor mmona no6Hja 
ce peaynTyjyh0 =non, xmja Hempuma yrnasHom x onpehyje tutpcamy eneerpocraTmuce He3e 
HeyTpanHor anenna ca dark m neerpatumm ammom. F13 HanoneeHor npoH3ena3t na ca penenumo 
cna6o nonapmuytmm x Tenmo neclropenannurt rpantrreamma noatnnexca (Hanpumep, CO+) He-
magma peaynTyjyher nunona mops 6HTH seta Ron Hone, a ca jave nonaptunyhtun H =tune ne-
410pMMIIBHM (HanpHmep, Cd 2+) — Hog amormjarca. 

On xontmor je npH Tome 3Hanaja concrEtexa neclwpratmetocr rpm:mm.11.a xomnnexca, n oun ce 43 onne 143HeTHX pe3yeran npH6nmicHor Teoptexor HapanyHaHarba elleprHje Komenexcaor 
Hemmama H2O it NE13.3a joH Ag+, He y3witajyhH (A) H y3Hmajyhtt (B) y pewit corwrseHy ne-
citopmmtmocr joHa Ag: 

Peammja 	 A 
Ag+ + OH, = [Ag • OH21+. + 41,5 + 47,5 xxan 
Ag+ NH3  = [Ag • NH3]+ + 40 	+ 49 „ 

Kao HITO ce mum 03 OBHX nonaTaxa, y oTcycmy concuteHe netbopmatutje Ag+, 6Hna 6H java 
mt.roxla He3a c Honom, Hoe je y crHapH java He3a a amomtjanom. Tpe6a npumenern na je palm* 
H3BeteH He ymtmajyhtt y 063Hp nHcnep3HoHe yinntaje, Rohl 611 mopanx Taxobe 6HTH 3HaTHO Helm 
y cnynajy amomtjaxa. 

53) CenottocT sone na ce rcolannexcHo Hence perm c nosehatbem Ha6oja H cmamemem pa-
nciyca rpantrren,a nomnnexca, a crpyterypa cnonaer enexTpotwxor omoTana °Bora Hrpa canto 
npyrocTeneHy ynory. OBO cc SHAH H3 lora IIITO cones Ag+ (1,13 A) H T14  (1,49 A) RpHeranmuy 
Behllm nenom 6e3 Bone, Tj. nottamajy ce cnwuto cosmma Na+ (0,98 A), Kf (1,33 A) H Rb+ (1,49 
A), conk' Ni 2+ (0,78 A) xplicranmuy o6Htmo ca Hcritm 6pojem monexyna Hone, Rao H COIM Mg2+ (0,78 A) inn. Olyg H3H.1183H Aa npn RONKUICKCHOM He3Hsalby BOAC on crpane onrottapajyhtut 
jona c penermmo c.na6Hm no.them cHna rnalmy ynory. Hrpa opujeHraunja•themuc mone-
xyna, a He %Hamm xtectoopmmutja. 

Him name nojanaey masa rpagHTena uomnnexca o6wmo He Hacraje yimputhrmame 
He3e monexyna Hone y YurrPaimboj co:Dept, seh metre jorm3amtja no cxemit: 
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Ag+ 	 
Mg" 
Zn2+ 	 
Cd2+ 
Cu" 
Ni2+ 	 
Ck0+ 	 
Co" 

1.10-4 
 1,4 

4.10-3 
 8.10-3 

 3.10-4 
 6.10-3 
 2.10-2 

 2.10-7  

3 4 5 6 

2,6 
3.10-3  
4.10-3  
1.10-3  
2.10-2  
9.10-2  
8.10 7  

5,0 
7.10-3  
1.10-1  
7.10-3  
6.10-2  
2.10-1  
2.10-5  

9,9 

2,1 

2.10-1 
 7.10-1 

 9.10-5  

20 

46 

9.10-1 
 4,2 

4.10-5 

1 

6.10-4 
 6.10-1 

 4.10-3 
 2,5.10-3 
 7.10-5 

 1,5.10-3 
 8.10-3  

§ 3. Komanekvtia jedumema 	 637 

H+ 	2H4 . Kao npHmep mory noczynotTH KomnnexcHH joHH: [Rh(NH 3)30H2] 3+ H 

[Pt(NH3)30H3] 4+  y 	pacrnopHma nocTojn pasnorewa (gecHo Aare npegHocm ogrosapa- 
jy xoucraHrama ,cmcouHjacpcje): 

[Rh(NH3)50H2 1 .  • • F [Rh(NH3)50H] N-  • + 	K = 1 • 10- e 
[Pt (g143) 30H2 ] • • .• F (Pt(NH3)30111••• + H . 	K = 1 • 10-4  

Komnnexcno Be3nnacse none Rao Tann° je, npeMa Tome, RapaxTepHcninHo canto 3a °He rpagn-
Telbe ccomnnexca •kcje ce Home cHna npynca y H3secnom (maga H npno ampoicom) HHTepsany. 
Taxo, HanpHmep, K+ He rpagic nocrojaHe RpHcranowcpare, jep je weroso non.e cH.na cymane 
mano, a P 5+ - 3aTo INTO je iserono noise circa cyskune nenHxo. 

54) PaanisinTo og sone 3a Roma:Imam se3Hrtarse ahumujama croncrypa CHOJblber enetc-
Tponcxor omoTana rpagnrelsa Romnnexca je og npsocrenenor 3tranaja. HajnosonantjH ycnonH 
crnapajy ce y gaTom cnynajy Rom6HHaulljom jaxor nonapmarmoHor nejcTsa H penaTHEuro nom 
gecbopkusHnocrn rpagHTensa Komanexca, urro je RapawrepHcrtnnio 3a BehHxy jona ca omoTa-
=pima on 18-enexrpoHa H He3aspureHum CHOJbHHM omoTanama. 

JoHmauxja no ,rx ejasom no ma china rpagirrema Romunexca (no cxeMH NH 3  F NH2-+ 
H+ Trrg.) Rog amoHiljaxa je mHo•o maise RapaRrepHcrwma, Ho Hog sone H gernana ce 3HaTHo 

pee (HanpHmep, Rag NH 3  gejcrnyje Ha joie He+ H Au"). Kao npHmepH rzporceHH H c xnaH-
TaTHBlie crpane, mory AA nocnynce OBH nogacul: 

[Rh(NH3)6]••• 	[Rh(NH3)3NH2]•• + H. 	 K = 7 • 10- ' 2  
[Pt (NH3)6] .r-t [Pt (NH3)3NH2] 	H. 	 K = 2 • 10-9  

MHoro Bela xoHcraH•ra gaconmaume °Dor gpyror joHa npoy3poxonaHa je nosehamem 
110314THBHOr Ha6oja He camo rpagtrrensa Homnnexca sell H KomnnexcHor joHa Rao Heakme, ycneg 
mera je arencaHo H noHosHo crynatse y yHyrpauusy abepy onaulyror H+. Maga je y cparaseisy 
ca yaorom Ha6oja camora rpagHTen.a nomnnexca °BO ecbexT On gpyrocreneHor 3Hanaja, Hnax ce 
iseron yTHuaj oceha H y CBHM Apyrkmi aHanormm czynajenuma xlicennHcRe gncogujagHje Rom-
nnexcHor IcarjoHa (Hanprimep, Hog joHH3agnje moneRyna sone *will ce nana3e y yHyTpaunsoj 
ccbepH). HanpoTHs, npH RHceinsicRoj gHcogHjaHvijm aHjoHa nosehathe iserosor Henoxyn-
Hor HeraTHBHor Ha6oja npaheHo je cmaisvmaisem BpegHocm ogrosapajyhmx HoHcraHTH jep ce 
o6pamo sem:same onunlyTora joHa H+ OB,Re npHrom onacanana. 

55) Ha ynopebeaa nogaTaxa o joHH3acmjci sone H amoHlljacca nog yTHHajem noma cam 
je)HHx Harm rpakurreza Homnnexca H3Hna3H ga ogHoc ogronapajyhmx RoHcrairra jegHe npema 
npyroj H3HOCH npH6nHacHo 10 5 . burro je RoHerairra gmcoincjaunje none jegHaxa 2 • 10 -19 , 

TO KOHCTBHTa xHcenHHcxe gHcogHjagnje NH s  y BogeHom pacTsopy (no cxemm NH 3  

NH2' + I•) MOPE 6HTH cacsum HeaHaTaa nenntunca pea 10 -a 1 . nO npH6JaDRHoj ouecm OT-

npllJllnce- Hely Tansy senHnHxy Tpe6a HMa RoHcranTa AHcogHjauHje jona OH' (Tj. gpyra Roct-
eraffra gacougjaukcje sone). 

56) Kao MT° je Bell paHHje nplimeheHo (IX § 2 ;Ion. 7), xsaHTHTarlisHa xapawrepHcrkuca 
nocrojaHocni Hexe yHyTpaunse ccbepe y sogeHom pacrnopy gaje ce senwavacom RoHcratrre neno-
crojaHocT0 ogronapajyher Romnnexca. Ona senwnsia HapaRrepHcnnue 36HpHy nocTOjaHocT 
yHyrpausse ccbepe, anx He ogpancana crsapHy pannoTency merone Ji1coIBjaIBje. Y camoj c.rnapH 
cacras yxyTpallilae abepe y 6Hno Rome nocrojaHom Homrtnexcy mucarta lie nperpnci ogjegHom 
noTnyHy H3meHy. HarrpoTHs, ono Texce ynex nocreneHo H o6pamo, Tj. aHanorHo enexrponnm-
Twaxoj gmcourflatncjli mune6a3Hnx rucceranca. 

TeopHjy o pasHoTescH y pacrsopHma RcsduTnexcmcx amoHnjaxaTa pa3pagHo je Bjepym 
(1941 ron.) Y iseHoj ocHosH nese( cnegeha orunTa jegicagnuca 3a nocTynHe x oHcTa H- 

T e HenocrojaHocTH: K n  - 	
[E(NH3) n...2] [NH3] 

 
E(NH3)n] 

Hexe 6pojne spegHocr0 K n  Awn cy y Hasegenom H3so.rt.) 
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638 	 XIV OcAsa epytia Repuodnor mamma 

Kao urro ce n3 oBor n3BOTha BHAH;-HcHopmaithasame spanRoan Kn omoryhaBa ape mere 
ynopeh11Bmbe nOCTOjaHOCM KOManenaniX amoltlijaKant C p a 3 H H M noopAinialtnOntna 6po-
jesHma (Hanputep, Ag,  Cu x CO) Ca 3 a j eABHmx Em BpeitHOOTHAM n. Ca 110pICTOM HoopAH-
Hamm= 6pojeBa, ca noBehtubeit 6poja.monexyBa amOmtnnut Bohr ce Bela tamale y pima-
unboj ccbepH mor;hHocr tberoBor orgembenat, no npaannyj ce nosehasa. '(Ilointcr BC.Ingline 
Ku). Ann ROA tun= nocrylme KOHCIaliTe nparrtsmolcy janinuce, a x0)1'4)4:60 jeaaac o6parno: 
mco ce y yHyrpannhoj apepH HIUM3e Asa monemyna aMoinijana, ontenxeme ce • time ocrsa-
pyjy Hero atom ce MUM= canto jeAaH. 3ammumute petynrare Aajy ynopelMnbe wpm Estaese,K n  
33 pame rpamrren.e Komrmemca. Hanpmmep, Jammie •se3a rip* Amapa -  monaityma amonsjama 
HormutexcHtta Cd H Ni acopo cy jeAxaxe, HoA cneAeha Asa cma :je spnO pasty. Kacktm•o je 
H03HaTO 33 Hmcan y HomunexcHam amcontjaHarama HapatcrePH•rimaH je icappAttita.A3Bomt 6poj 
mem., a. 3a Hammajyat mentpH. MarHe3Hjyat Aaje *mare Canto Spno Henocrojase amosademare, sung 
HoopAHHatutomi 6poj mem 311 sera je Hapacrepticrwurajm ' , Hero 3a maAansjyta. . 

AitanorHo cnyttajy amonlijiturra awry uporraBaLy• ps - te noAsptity it somutetccua jeAtt-
melba c joncicnn aHAemnama. Hanpnmep, .33 ebnyopHAtte H powsumme manna= Fe ►  Habitue 
cy c.nergehe speAHocrH nocrymmx PconCranTn senocrojaHocrit: 

n 	• 1 2 • . 3. 4 5 
Kn(F) 	 5 • 10- ° 4 • 107 4  6 •.10-4  1 	• 10-2 . 0,44 
Kn(NCS) 	 5 • 10- ' 1 	• 10-2  4 ;10-2 . 2 • 10-2  0,95 

H3 OBHX nougratca saps ce, Aa je clutyommut Homanacc• 3Harii0 noarojamtjit cA PcPuntrlacc• 
57) K0.11 YncoPemmix KBaIMMITOMMX Hapmcrepiscrinca ,  cpemba jamas' Kotannetcate se3e 

HoA jemaopommx tcomunacca mosce Aa 6yAe HspasamaX,  = (Ki • K2 Ks  . 	= 

rge je K o'n III T ,a KoncranTa HelloCrojanocim (IX § 2 Amt. 7), s• 	soopastmumaut 6poj 
rpaAmelba Hommenca.. TIMM cpeA tb. a HOHCiaffin Bencicrojatiocrx OCT norointa je, jep 
Ao3s Eta nenocpCgHo cpannannuGe nonaTana 3a yHyrpansSY otcPy.t pammma Hoopmmmuc-
OHIIM ojemIMa =lax H y cnyvaiy ago cy HOjeBHHe BpeAHO4TH Kn  senoanalt: 
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XV. REPHOJAHH 3AKOH KAO OCHOBA XEMHCKE CHCTEMATIHCE 

Aim ce ynopege oco6nne pamix xemucxxx enemenara, mat ce orpomma 
Behma mcntx janna Rao nepuogna (Pyincquja nownimix ma6oja jearpa. 
a cam neve oco6me noxa3yjy n H n H c x y 3aBHCnocr og enexrpmcmor na6oja 
Kao urro ce I43 cauxe 411 Blinn, JIIIIIHCICH ce mobajy, nanpumep, 3a enemeur e  

20 	JO 	NO 	50 	60 	70 	80 

Rb 

Ar 
Na Cl 

Lt  %  p S 
IM 	 Ti

\.,  j Al 
B I 	 Mn co  t.ii 

Cv 
Cr 

Fe 
zn Ga Sia 

Be 	C 
Ic 	io- 	JO 	40 	50 	eo 

1103HTHemi Hatio✓ ✓earpa 

Cu. 411. Ilepmomsnie H nenepnoxique oco6HHe enemesan 

Mc' 

70. 

$.60 .  

'43 50- 

rt) 

1 20-  

%10- Pd
Ai 

h 

sb Ce air -(3J  
Sn 

70 	60 
	

90 

mapanTeptacTutme (Ppexuenuuje peggrencnux 3panona (y 3anncnocrn oR Tspgmua 
moje ogroaapajy mumjama K, L 14 M). Hen npnmep jacuo B3pamcene nepuogne 
npaumnuocru npyncajy a T omnne 3 a n p e M H H e, Tj. 3anpeaunie mole 
3ay3mmajy rpaMaToMH enemenara y tzsperom cramy 

Ilnuacnn mapanTep 3ammcnocni ttpaummunje ye.TIOBJbeH je note urro cy 

OHe nenocpegno ogpebene seinpumom 1103HTI4BHOT ma6oja j e 3 r p a. Hanporm, 
nepuognmue Immo:mune oco6nue croje y 13e311 ca cnommnm ge.nonuma 
aroma, Tj. ca npocropmm pacnopegom enexrpona mont ompyncyjy je3rpo. A oc-
HOBBS cyurnum nepuognor 3axona cacront ce 6aux y TOM urro nosehamem nom- 
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640 	 XV. Ilepuoaau aaaohl ?coo ocaosa xemucice cuarteAtaiatace 

THBHOr na6oja je3rpa (a, npema Tome, H nonehalbem 6poja cnommxx enempon) 
um:Tut-mu pa3eoj aili omexux 6uea ca slepuoduuuum cuieapatbedu cpoduux 
enexu-spoucxux cuctimma. IIpema Tome, H cse oco6HHe, fa* croje y Be3H ca pacno-
pegom enexTpoHa y aTomlima mopajy ce nepHogHtmo aelbaTH, tato LuTo ce TO, Ha 
npHmep, BHAII Hog aTommuix 3anpemHHa. 

Ho 110111TO cy y rpynH aHanorH fix enemeHaTa enex-rpoHme crpyx-
Type cinpme, anH He HgeHTH LI  H e, TO ce y cnaRoj TaxHoj rpyara npH npenaay 
OJU jegHor enemeirra xa gpyrom, He onama npocro noHaBJb aUe bco6HHa, Beh mune 
HRH matbe jacno H3panceHa npasHnHa n p o M e H a y (mom HJni OHOM 
npaBuy. OBO 6HHa ycneg Tora nrro ce, yrnaHHom, nosehasajy p a i H j y c H 
aHanormuc enemeHaTa c nosehamem 6poja 14)11X0BHX enexrponcxxx 'c.nojena. 

§ 1. Enemeum. jegHa OJU HajHaaumjim nparrHtunix xapax-repHcrma ene-
meHara je mimosa padnpocTpameHocT y npHpon H. EBO 6pojeHa 
aTOMCKHX nponeHaTa 3a HajpacripocrpameHHje enemorre y.3ennaHHOj xopH: 

1. 0 52,32 4. Al 5,53 7. Ca 1,48 10. Ti 0,22 13. Mn 0,03 
2. H 16,95 5. Na 1,95 8: Mg 1,39 11. C 0,14 14. N 	0,03 
3. Si 16,67 6. Fe 1,50 9. K 1,08 12. P 0,04 15. S 	0,03 

Kao IIITO noxa3yjy °EH OpojeHH, O Henoxymor 6poja aroma xojH cacraarbajy 
semmmly xopy (cHa TpH omaraqa — Ba3gyunn4, HogeHH H ropabH geo qupere 
Hope) 99,4% gona3H Ha camo 15 enemenara, goo xonmuma CBHX OCT3j114X y3eTax 
3ajegHo, H3HOCH camo 0,6%. 3aHHnummo je npumemm cy y npHpogH Hajpa-
cnpocrpmeHHjH enemeHTH oxapairrepHcam penaTHHHo manum nonrrHHHHm Ha-
6o j Hma je3rapa . 1-5  

Maga je 3a Behimy enemeHara no o6HqHHm ycnomma xapaxrepHc7tHuHo 
ga OHH nocroje Rao jeginicrueHe npocre marepHje, oiler ce mHorH og 11,14X ounincyjy 
anoT ponHjom (II § 4). °Ha, yonurre y3esam, moHce 6HTH npoy3poKoBaHa 
KaKo paanimom y xpucTaimoj crpywrypH (Hanpkmep, rpaclurr H gHjamaHT) TaRo 
pa3JIHIMTOM aroMHomhy nojegmuuc monexyna (Hanpnmep, unceoHnx H 03010. 
Y o6a carzaja ogronapajyhe npocre maTepHje paarancyjy ce mule HRH maez jejuna 

HO CB0j14M oco6HHama. Y ganam Hanarammaa y3Hmahe ce y 063Hp camo 
HaJo6Hzumjif o6nligH enemeHaTa. 6,7  

110B 0614t1HILY1 ycgosnma raCOMITH C)' camo H, N, 0, F, Cl H IlliepTH14 ra-
COBH, Ti. oHH enemeHTH Ho* ce HaJia3e y Hpxy gecHor gem cHcTema. nog 0614LIHHM 
ycnosHma return cy Br 14 Hg. Ycneg cnoco6Hocrx ga naico rpage npexn4eHa 
crania, xao TeTJHH ce gory veer() Hana3HTH x Cs (TeMnepaTypa Tombeiba +28°) H 
Ga (+ 30°). OcranH enemeHTH cy no o6Hxnu1m ycnomma zulpcm.s 

Y cno6ormom cramy orpomHa BehHHa enemeHaTa HMa meTannH 	cpe- 
6pHacTo6ege Juo TaMHocHBe 6oje, npi gayly ce OBO OAHOCH He camo Ha THIIII,1116 
merane Bell H Ha L3HTas HI3 me-mamma: C (rpaci)4T), Si, As, Se, Te. Camo manH 
6poj enemeHaTa, 3agpncarsajyhH oruuTH meTanaH x3r.geg, Hma gpyry 6ojy, Tax°, 
Cu je HpBeHe 6oje, Au — ncyre, Bi ce ognmyje npueuxacTHm oTcjajem, Pb — 
nnauxacTnm, J — TaMHOThy6HtfaCTHM. OJU enemeHaTa Ii0jH HeMajy meranaH H3THeit 
S je ncyre 6oje, F — cacrom 6nego 3enemacrongre, -Cl — wyro3enexe, a Br --- 
upseHompxe. Be36ojIm cy H, N, O H HHepTHH racom, a og =lupe= enemeHaTa 
camo (bocci:op (6enx) H ymeHix (gHjamaHT). Kao IUTO ncixa3yje oBaj nperneg, 
3a cue enemeare 4-7 nepHoge, cent' 6poma H HHepTinuc racosa, xapax-repHcrimaH 
je meranaH H3rneg. Enemeirm xojH ra HeMajy ycpegcp0eHH cy y Bpxy gecHor 
gena paaHlijeHor (Zama nepHograor mamma (cup. 173). 
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§ I. Rameuffiu 	 641 

Taxse cimapme oco6HHe, Rao nrro cy TemnepaTypa Torubema, criewsimma 
Tomma, Tspgoha HTg. 3aBHce OA THna RpHcranHe pemerxe H, crporo roBopehH, 
ynopebnBaiby gory ce nogsphH canto enemerH Hcror THna peme-rxe.. Yontute-
pes, cse oBe oco6HHe noxavjy mine HRH .maffie jacHo H3pameHy it e pH 0- 
.E( H tI H y 3aBHCHOCT 0,1:{ 1103HTHBHOr Ha6oja je3rpa. 9-11  

Ho CBOM onuvrem xemHcHom Rapaxrepy BehHHaenemeHaTa 
cy meranH. CBH cy oHH pacnope4emi y neBom H gmbem Reny cHcrema, npH qemy 
ce Rao rpaHmum npeTcraBmum mory pen,' Be, Al, Ge, Sb H Po. ,Ilecm4 room 
Aeo cHcrema Eicnyibyiy enemeHTH HemeTanHor xapairrepa, npti qemy ce Imo rpa-
MIMI! ExpeTcTasmuni HMajy y3eTH B, Si, As H Te. Ha Taj Hat11311 n p H 6 JI H NC-
H y rpammy H3Meby meTana H Hemerana friowemo nOByh.H no nEHHjH Koja npo-
.Tra3H H3MeIy o6a osa nomeHyTa Enna enemeHaTa. 

Axo no ego cneBa HagecHo HRH ogo3go Harope y mantim nepHogama (ocHm 
npBe), jacHo ce °lima cagubelbe meTanHor HJ1H nojaqasalbe HemeTanHor xapax-
Tepa enemeHaTa. CTBap je cnoweHHja y BeJIHKEIM nepHogama, rge je y HH3osHma 
aHanorHja 1.-3 14 14-17 oqyBaBa yonurre Ham Ta npasmmocr, gox npena3 y HH-
301:alma 4-13 cueBa ygecHo HHje npaheH jacHom nocreneHom npomeHom oco6HHa, 
a npx npena3y ogoano Harope o6Himo Hacraje He cna&beibe Beh nojaqaBama me-
Tamor xasaxTepa enemeHaTa. YnopellyjyhH jean ca gpyrilm HEmose Kohl npH-
nagajy jegHoj Hcroj rpynH (1 H 11, 2 Et 12 HTg.) BHX1H ce ga enemeHTH nes or 
HH3a ysex Emmy jacimje H3pameHe meraima cBojcrsa, Hero on gecHo r. 
Kao H3y3eTaK mOy CBOJHM aHanorHjama CTOjH B0,1:10HHH, x/I4jH je HeMeTaJIaH xa-
paxTep (36or manor Ha6oja je3rpa) H3paweH cna6Hje Hero xog joga. Yonurre 
y3eB, npema Tome, HajaRTHBHHjH meranH cy enemeHTH tenor ;Amber yrna (Fr, 
Cs, Ra) a HajaKTHHHEOH HemeTana - enemeHTH ropmer necHor yrna (F, 0, Cl) 
nepHormor cHcTema. 12  

Y3ajamHo gejcTB o H3m0y enezvieHaTa, no npaBHny, yTommo je 
eHeprimmje yxonmo ce mut mime paanHxyjy jegaH oA gpyror no CBOM xehm-
mom Rapmerepy. Hpema Tome je, Ha npHmep, TonnoTa crBapama jegmbeiba 113- 
mOy ImaHosa jegHe Hcre nepHoge o6H1uip yTommo Beha yxonaxo cy oHH yga-
..Tbemiju jegaH 0,11 gPyror. Rao linyerpaWijy °He HpaBHJIHOCTH gaje,mo TORTIOTy 
crBapaEba Hex= jegmbetba H3meby enemeHaTa 3 H 2 nepHoge. Holum cy cbopmyne 
cam jegmbeiba pa3nwurre, To ce nogaHH He mory Henocpermo yllopeAHTH, Belli  ce 
mopajy npeTxoIHo CBCTM Ha o6nHxe xojH ce gajy ynopebnBaTH. 36or Tora ce 
TormoTa crBapaiba jegHor rpammonexyna Hma rrogenHTH 6pojeM Baneinuax Be3a 
lc* ce HaAa3e y jegmbeiby, H Ha Taj Hamm ce go6Hjajy BeJIH'mHe xoje ce oxr,Hoce 
Ha jegaH rpamexsxsaneHT (TonnoTa crBapatba cpanyHaTa „Ha se3y"). OBaxse 
TonnoTe ce Bell mory Henocpe,rHo ynopebliBaTH jegHa ca gpyrom. HpaBanHocrn 
ce gory BH,L1eTH 143 6pOjeBa H3HeTHX 013,1:1e y.Ta6.amm. 13  

jeninseme NaC1 Mg C12  AlC13  SiC14  PC15  L i3O BeO B4O3 CO2. N,05  

MoneHyncHa Tonnora ., 
cTsapama (xca.4) 98,3 153,3 166,8 150,1 106,5 142,3 147,0 345,0 94,4 13,1 

Epoj Hanewrinix Heaa 1 2 3 4 5 2 2 6 . 	4 10 
TonnoTa crHapalba 
Ha Heay (xica.4) .... 98,3 76,7 55,6 37,5 21,3 71,2 73,5 57,5 23,6 li,  

Balaitiluoculu xemHomx enemeHaTa H3nere cy Ha cmum 412, npn qemy cy 
HajRapaRTepHcnunmje o3HaqeHe Taxnaigama 13ehiDE gtimeHaija. Ma ga HaneHTHocr, 
yomure yeemum, 3aBHCH OJT npupoge o 6 a aToma xojH gejcrByjy jegaa Ha Apyrm 
(a Taxobe H og cnommix ycnosa), *max sq mnore enemorre oHa ocraje npalemtifto 

41 Omura wail& 
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642 	XV. Ilepuoanu Naos ;ma ocuoes xesticse cuctilemaiwce 

HoHcraHma. 3a pyre (Ha npindep, 3a Mn, Ru), HanpoTHB, mama je Hpno 
pamospcHa.. KoH MINIX =seism ca n p o M e H db . H H o M HaneHTHouty 
hituccsmama ce o6stmo jasma KOJ taiceoinomsxH chtropo.sloc je.gmbetha, MUM-
mama — Hajqemhe Rog jegmbema ca Xanoresmma (a Hagman.° Hon KO*. 

unexemoc gsjamtga). 14  
Og enemenoTa- maxim( nepsoga (1-3) npomesgasa Baneirniocr Hapax-re- . 

pecrwma je camo 3a N, P, S H Cl. Mmoro je same pacripocTpaa.eisi ism (mamas 
semi= gepmoga (4-7), rips *low ce He noxierky osia nepmoga _Teli.SOWAIlitt 3s 
crsapaibe jegmbema HHHCHX, nagemisocni, 'rpyriama 014031:19 
Harope, noBehasa, a Ha 11,131COBHM KpajeBHMa (pegoOR 13-16) — chiamyje. 
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C.n. 412. Baneurnocr xemuciour enchtemara. 

ilpe.T133 HerpanHor aroma y jOH =masa ce 3aie.4110 C npomeHom CB1aoc OC-
HOBHHX HOThapH3HHHOHRX KapaxTepucrma enemeuara — C npoinemom HaeroBor 
Ha6oja, pagHjyca H THHH crtomiber enextpoHcHor 
omoTaq a. Cite oBe no6pojaHe HapaicrepHmuce 3ajedmo on;pe.byty- y minim 
imam xemmcHH KapaxTep joHa. 

1103HaTH cy camo enemeHrapHH jOHH OBI= THHOEia: 	 E+, E2+, E3+,  
E4+ , Tj. Off( HeraTHBHO HBOBHHCHTEDIX HO HO3HTHHHO qemoposagesmoor. 13Htus 
HaneirrHocr E ogroHapa crHapalby 6Hno nonapHvoc jegmbaba (HaupHmep, 
6Hmo Homnamcmix joint (HanpHmep, Cr042-). 

3Haz1aj uatioja 3a xemHoce oco6HHe H3saHpegHo je Hemum, Hapolurro 36or 
Tora nrro ce c iberosom npomeHom memajy H ocTane ocHoHHe Hapax-mimic-mice 
(pajxjyc, crpprrype cnoibiber enearpoHcHor omaratut). JegmaHocr Ha6oja gecro 
nonnatm ca C060M H Behy CHH11HOCT H3me1 y TIMMOBH TOM H HajpaaHHTIHTHjI.DE 
rpyna nepHogifor cHcrema. C gpyre crpaue, Hog jegHor Hcror enemeura 3a pa3Ha 
HanerHa crarba HapawrepHermnie cy o6HuHo cacBHM pa3nwurre oco6HHe. Hanpa-
meP, ABOSaneHTHH Mn, Amor° je cnwaHHju gsosageHmom Fe H Zn Hero ceg-
mosanorrHom Mn. 

Ogrosapajyhe adman:tame paoujyca rime Ha nonapHaaHHoHe oco6HHe 
joHa aHanorito nomaumby Ha6oja. JegaH ofTHx cbaHropa /some 6HTH, npeia Tome, 
y seheM HUH mama* cTeneHy HomnemsoHati ,z pyrum. klarne,us, Aa. je llama xom-
neH3anHja y3poic cammorm oco6HHa joHa, Hoja ce C111111HOCr geCTO onama mix 
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§ 1. El:email-au 
	 643 

joHa, Bo* y nepHonaom cHcremy croje xoco jenaH npema Apyrom. Ha IrpHmep, 
Gas+ (0,62 .A)y mHomm nornerry c.nutiax je Sn 4+ (0,74 A), Ca24  (1,06 A) ourtzaH 
je La3+ (1,22 A) urn." 

Bpno ce jacHo Ha oco6HBama joHa onpamaBa npomeHa crpyraype cnorsanc 
enaapouacux 0.4101Tiatia. TaxBa npomeHa, HaupHmep, Hacraje Hp' npena3y on 
enemeHaTa 11-17 HH3oBa 4 =prone (Cu—Br) xa onroBapajyhHm enemeHmma 
3 nepHone (Na—C1). lipema oHome urr0 je paHHje petreHo (XII § 3), jowl ca 18 
enexTporra y cnombem omoramj orcapaicrepHcanx cy 3HaTHO Beim nonapH3arm-
°Ham nejcmom H concrBeHom ne4)oprsubHBoruhy Hero joHH ca 8 enewrpoHa y mon.- 
mem omoTatry. 3axBamyjyhra Tome, enemeHTH treTBpTe nepHone y crarby cBoje 
icapaxxepHcstme BaneuTHOCTH He camo ;la ce no. mHorHm CB0jHM oco6HHama ja-
cHo upH6amcyjy ogroBapajytarm enemeHTHma Tpehe nepHone Beh HM gem.° 
npeTxon e, H noxa3yjy ce Tana Brune CHHHEHM enemeumma 2 =prone (Li—F) 
Hero lberOBHM Haj6TODiCHM aHanorHjama (y cnytrajy HapOHHTO IlaK0 Aeltopaubrum 
joHa E+ nonrpyne 6axpa „CKOKOBH"  y HH3y oco6HHa npesaarna3e mix H 2 nepH-
ouy). Ha unnaH HatiHR „npH6nmicyjy ce Bpxy"  H jomi 5 H 6 nepHone ca 18 enex-
TpoHa y cnombem omoTatry. Bpno je BaHCHO HmaTH Ha ymy oBe tunbeinuie, xi 6H 
ce morne pa3ymeTH npaBanHocril xoje ce jambajy y nepHonHom cHcremy. 16,17  

Here CAHHHOCM oco6Hira Fameby joHa oicaparcrepHcruna pa3A8HHHfri crpyx-

TYPama CHOZHFIX enercrpoHourx omoTatia Bpno mHoro 3aBHce on npapone Tpeher 
joHa xojH cryna y jenkubeffie ca a:1mm on HaHX. Arco ce, HanpHmep,. ynopene 
8-enexrpoHcxn Na+ (0,98 A), Rb+ (1,49 A) H Sr 2+ (1,27 A) ca 18-enexTpoHcxHm 
H (18 2) - enexTpoHocum Ag+ (1,13 A), 11+ (1,49 A) H Pb 2+ (1,32 A), mina 
ce npxMehyje ;la cy oxH caw CHHIMI4 jeAHH npyrHma y. onHocy Ha aHjoHe Kohl ce 
Term) Ampophumly (F-, NO3- , SO4 ,2-  rum ce 6HTHo pa3nHicyjy y opxocy Ha joHe 
RojH ca =KO xtectophimury (Cl- , Br-, J- , 82-), npa tiemy ce pa3Juntra yToninco 
jatre HcnomaBa, yrconmco je Aecloopublisocr aHjoHa Beha. OBy tuusemmy Tpe6a 
HmaTH Ha yMy rcan roA ce ynopetrjy jegaH ca npymm enemorm paw= nonrpyna 
jenHe Hcre rpyne nepHoxior cHcrema." 

TIourro noBehame nonapH3auHoHor nejarBa H3mel)y jona Bonn x_ a cmamemy 
nonapHocrH sere, camnra npomeHa xapaxTepa xemHcxe Be•e 
mopa ce jlocra trecro jarmaTH npH yrropetrmamy jenalbeima nojentumx HH30Ba 

enemeHaTa no nepHonHom cHcremy. OtifirnenHo je, na he creneH H3paacaBama oBe 
npomeHe 3aBHCHTH OA nonapH3arnrompr °coax:Ha riaxo HaTjoHa, Taro H aHjoHa. 

Hajnpocmja je 3aBHcHocr 0A nPHP 0Ae aHjoHa; yxonHxo ce OH nawne ne-
rbopmmue, yxoninco cy HOBO.TbHHjH ycnorrH 3a cmapame name nonapHe BC3e: 

IIITO ce THtre xaTjoHa, crap je Heurro cnonreHnja, jep ce osne mopa Bona= pa-
tryHa 0 paatuum H3m0y TeMICO Ae4)opm.rmi8ix joHa Tana HHepTHor raca H MTH° 

Jimmie Aecbophimmmix joHa ca 18-enercrpoHocHm HenoBpureHHm) CHOMILHM 

omoTatuima. Kon npBretx, TennerruHja xa crsaparby maibe nonapHax Be3a 6p3o 
pacre Irma ce Ha6oj noBehana, a pagnjyc cmamyje. Kon npyrrix, ona Terrneurnija 
nopa 6HTH yonurre 3HaTHO Beha, a mesa 3aBHCHOCT OA Ha6oja H paAnjYca (yrnaB-
HOM tam= Hera) H3pancena je mHoro cna6Hje. IIpema Tome, mcmce ce otieramaTH 
Aa he jeninbekba, carpatexa no Truly peRaTEIBHO cna6o nonapHe Be3e ca xaTiornima 
ca 18-enexwoHcrurm (H HenoBpuremm) CTIOJI.H,HM omoTaturma, 68T8 3HaTHO 

6pojimja. 19  

AonYne 
1) Ilporranan.e c.acrana Amber cnoja a T M o c cb.e p e HO* min y itenocpegsoi seas 

ca nsperom 3ehiJIMHOM sopom, se sagaje Teinsoha, jep je cagpmaj nojegmasx merossx enemas= 
sa genoj aenubssoj Kyrns npawrwmo Ems. Taxote je cpassepso nano omega= a mammy 
nojegsssx =means Koji' ce Han= y sogesoj macs aerobium nospmese (x agpoc e p s). 
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644 	XV. MPU061114 MINK Ka0 °mom X4A1U018 mama-ham 

3a %Japery MUMMY xopy fur o c cji e p Tama 'vixen je jam mem= xemaRPelk 
NOM paanospcnonthy nojeginnte hump= H RejegnaRomIty nancone pacnogene. Banata mime-
alma jecTe raR0e a 'remota nenocpegnor nponnpuba y mspory 301.1bItHy Ropy a0or MHO no-
crojelnix TOIMOTHIM ycnosa: ca nonehmem gy61nze aa max* 100 .et TeMneparypa ce nonehonea 
npocemno as 3° . ,Ilenumwmo a6or Tors Hajscha Ay6xxa pypaixsor ones je canto oxo 3 Km, a 6y- 
mamma — oxo 5 Ica. 

Ca. 413. Pacnpocrpamenoc-r enemenara y 3eMThEHOj Rope. 

Metymm y gaTom cay•ajy y nomoh go HasecHor merle= ;{au= vosexy cams rtpmpoga 
Ycneg reanounmx nomepaiba xoja cy paaronnnurt mince cuojese Jurroccliepe, osa je mama mune 
Him manse nporreHa go gyame ort 20 Km. HpH6gi7ncita npoitexa penimume pacnpocrpinbeHocnt 
pa3HHX creHa y Be3H ca peaynTarxma HeKOHHHO XHILHHEI ibMCOMIX xemnacax,aHann3a gonycritna 
je ga ce cama go =Beate mepe npocegmt xemingat cacras mrroccliepe. Yamorafylut y Hero apeMe 
y o63Hp H camas ximpoccliepe H armoccliepe, reoxeautja § 3) je Hamm pexaTinmy pacnpocrpa-
:*cHOCT enemeHara, noxaaaxy Ha cnium 413. Kao mTo ce H3 Hare smut, permits= pacripocrpa-
meHocr egemeHara y seNummoj Komi, je ma ga spno cm:mom, max CIICBHM impaaHTa n e p H- 
o g it a 4wimunja noaarmsHor Ha6oja jearpa. 

2) .1IaHac ce npitintiumjenHo mosce cmarpaTH xao yrspteHo ga ce CBH xemmant enemeHTH 
Harme y CBHM inmepamma. CaMO mamma sehiHe of =Ix y csaxom nojemmom npamepicy 
TOJIHHO je HeaHaTita ga ce IbHX0B0 npricycrso mace AoxasaTor camo cneratjanintm mcrogama. 
IIpH npaicrismom Hasobeiby itH&HH33 arena OBEHCBM „TIMITOBH" 06H4H0 ce yonurre H He y3niajy 
y o63Hp. Oso ce omega H y Tome urro cy HHje morns HOBOJBHO npouelmTH pacnpocrpmbeHotT 
Hexax HajpacyTHjitx enemenaTa. 

3) Taxi= npoy•asanse icommium nojemunix rummeca y aHTWHCHM enspatjannearea je on 
nennRor snatiaja as a p x e o n o r H j y, jep seem omoryhyle ga ce yrsont ElOpeKHO marepit-
jana xog OBITX npegmeTa H THm camm ga cc ycraHose Hymns Tpromnicannt °moat gaTe enoxe. 
HanpHmep, Ha Taj Hamm je 6into ,goicaaaHo m ce cpembosexosHa Espona caa6gesena Ranajem 
H3 eHrnecinix pymmx nesonms (xoja cy gum ncuprimena). 

4) Oj enemeHaTa xoja o6paayjy aelumuty xopy, nose xi nju opran a 3 a m (X 
§ 2 g011. 39) icomtempinue y ce6H camo nem, MO IIITO Ce SHAH no OBOT npernega nponenneor 
cacTarta (no TeHCHHH): 

EaeMewr 
3emmxua 

xopa 
Tioxemj• 

oprainfaam 

O St Al Fe Ca Na K Mg H TI Cl PC S N 

49,5 23,7- 7,5 4,7 3,39 .  2,63 

65,0<0,01<0,001<0,1 1,4 0,26 

2,40 1,93 0,87 	.0,58 0,19 0,12- 0,08 0,06' . 0,03 

0,27 <0,1 10,05<0,001 0,25 0,8 18,25 0,21 2,65 
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9 1. E4ementau 645 

Irnopetemy ca rxpocecumm cacrasom semnsime Hope y mosetijem opraHH3My nosehaue cy KOMI- 
wan canto C, N, H, P, S, 0, CI (ocitm rora J H Br). Easminalso je na mop° am mut eneateunt 
xMajy penarmmo MaKH 1103HTHBffil Ha6oj je3rpa H EMajy HemeranaH xapaurep. 

5) Ma na je pacnonena mammals y cnojesHma 3CALIBHHC norm Ha ny6mrama schwa 0A 
20 KA 3aCIIKK Henpscrynagna HenocpenHom nporiasmay, Hnax ce 0 yHyrpannhoj crpytcrypu H 
cacrasa 3ehUbe mory no6Hrn Imo= ripH6mnicHe npecrase Ha ocHosy nopetexha HH3a nogaratca 
113 HajpaaratturnMix °Gnarl's. HanpHatep, nox je npoceima omennclurwa resaura color cnomiber 
cnoja sems.HHe xope oxo 2,7, game je crxemulsoma 'mama uene sembe npema aC1110110MCKIIM 
nonauxua 5,5. OrYA cnel yje Aa y gy6HHama amuse mopajy npeosnaVmant cnenticlumHo roue 
AtarepHje Hero Ha zbeHoj nolmmmm. 

Kapaicrep pacrrpoc...-pamema Isaacs mit semmorpecy rosopH 
y upHnor rome na y 3CMMBH0j am= nocroja Hexommo soHa, xoje 
ce ownucyjy pa3HHM CTICKTOHMBIK TCHOfiladta H carrasom. drpyx-
rypa 3eAuse npema A. E. cDepcmaHy tame ce y Henrro npoc-mjem 
o6nincy npencrasara maw) icalco je TO runbeHo Ha mums 414. 
Hewn cnoja armockbepe (I) y gy6HHH on, ripH6nrismo, 100 KA 
npocrape ce loHa II npocetme cnemnimme resume 2,8. Earma 
Ao 1200 yog (III) 3oHa cneumlmtme resume 3-4, rm 2900 KA (IV) 
— 300a cnemulmtme resume 5-6 H, HajaaA, no Amapa 3eMibe 
(6370 Ku on nospumnam) npocmpe ce 30Ha (V) cuegmlurtme 
ressme 9-11. Tpeta ga ce nomeHe, na je runnucax y neHrpy 
=Aube cehH on 3 MHBHOHa armoatepa. 

0 xemicHom cac-rasy nojegmmx 30Ha mouce ce canto y camcny 
opsjewnicaHsa KO6FITH 1C3BeCkla 'rpm-ram Ha OCHOBy pacybitsalba 
y se= c nponecom crnapama 3exibmie noire, c jenHe crpatte, H Ha Type semname more. 
ocHosy nonaraxa xemitcxe immune mereopura (XIV § 1, non. 1) — 
ca npyre. Bpno je Heposarso na ce II H III 30HC cacroje on pammx 
canmarmx creHa, IV — H3 coeme mccHna H cyncjmna rsosc4a a immix Tennant menus, 
a na ce y gemparmom geny 3ezuae (V) Hana3e c.no6onmx retuxH MeTaKH, me.13y xojirma npe- 
onnatyje rsomhe H nemouttmo Inman. Beposalua nperescHa pacnogena y OBHM soHama 
nojenmunt XeMHCERX eneaeHaTa rromasisda je Ha cum 415. Kao rum oe sittm as cmuce, 
pacnonena HMa jacHo Hspascen nepHogugH it =plump. 

&sown', magod rex-Pa  
10 	10 	30 	40 	50 	00 	70 	00 	90 

Cn. 415. Ilperessio Hanauceum enemeHara y 3eMZHHOj nonm. 

.6) CaCHHM HapoTorr cnytutj anorpomje imam Hon 60601KM4. Osaj ce 110K 06131MHM ycno- 
ESIMIt cacrojH H3 cmeuxe Ho* ce Hana3H y pasnoresut, on je or Rena napasonoHxxa 

rpH nem o p T osonoaHa a. 06a 063/Inca timajy *nail MC= cams xoje onrosaPa (1)01:0- 
 Awns H2 H Hare (rammje — npax•muto acre) xemitace oco6mte, *um ce yHexonlmo pasmixyjy 

no HCKHM dumxtuatm oco6Haama. Tam, HAIXOBC mum rombelba Hana3e ce Ha 13,83 ° , OKHOCHO 

Ha 13,95°  (y anconymoj CKELTH4), a raxixe ic.n.rxassa — Ha 20,26°  H 20,39° . Bffnmje paamme no- 
croje y nornegy senimma cnexunimme Toms= H ronnore nposonnAmocnt, xmje onpehtnume 
Ammo na nocnysat 3a H3pagyHasaibe immix/ma otaxor o6nma y garoj cmeum. Carras ose caeme 
mema ce, xao mro ce 1311mi H3 cum 416, Ha HHCEHM remneparypama y xopHcr napasonomuca. Aim 

6pme Him cnopHje ycnocrarchalbe pasHoesce &ma canto y npHcycray Eammmaropa (Hanpitmep, 
nnarmacor HpHor). PanmajaHm o6a o6muca mosce na ce nocntrHe nomohy atcrmasmaHor yrza, 
so* as remneparypH relmor sa3nyxa amoro 6oxbe ancop6yje napasonomm Hero °prow/mimic. 

IIocrojaibe anorponcxxx momuluncagaja sonomma crojH y se= ca pa3HHM Kapalcrepom 
axcujantior o6pralba nporma Rohl yna3e y cams monesyna H2. Y3HMa ce Ka ce y oprosonommy 
oat o6phy mco csoje oce y Hcrom caepy, a y napasonoinucy — y melvco6no cynpornom cmepy. 

Cn. 414. CxeMa crpyx- 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



646 	XV. llepuoduu molt kw ocxota xestiace cuciaemairtuKe .  

Osman anni HOHOMIKOBHX je3rapa ananor je no csom Kapsorrepy ening enempona it crimps 
Taxobe alarms° name. Canto je ono necpanmeno ena6mje (npn6inonno 660 nyra) zero name mid 
nocrajy ycne,r1 enerrpouclaix MUM 

7) apyrn napotarrn cnytotj anowonnje Hapawrepncnman je, 32 xfaujy.a. JIpH xnabemy 
no –471°  Telum xennjym npenann Ha CBOT' 06101110T 06HHICS (rail. xertajya y npyrY mozo41004- 
nnjy (T313. xennjym II). Xtox je xennjyra I no MOM '1' ,  CHIME OCTaMial pa- 
HHM  Aarne cy oco6nne xennjyma II y mammal • nem mum, iteotinmne. TORO, 
OH je cynevreman (II. 31. !Gamma 1938 rom.), Tj.11Pawnstmo Hema HHK8113101' ealcamainera, a mo-
rons npononmnnocr ronnore je neynopen&nso neha Hero HaR Ron cfle6Pa• 

7.5 
Qa 

14 so 

25  

 

-200 -100 0 100• 

Cu. 416. Paula:nom ano- 
rponamx Mozx4mncazwja 

nonomma. 

CH. 417. Eneprnje Anconnjamuje Aso- 
mamma monexyna 

8) Emmen= Rohl cy racomnx no o6ntumm ycnomum (times nneirrne racose) cacroje 
ce oA ABOaTOMHHH MOHCKylla. HCTO TO ce mome pant a o Anicawd OCTaallta CHCMCHTH111 
y napnom craa.y Ha A013031410 BHCOICHM TeMllePaTYPaalli. Ka° LUTO Ce BEM 113 =axe 417, encomia 
Anconnjannje enemarrapmix A:Borrow= mammy= je jacHo impancena nepnonnmna 
tbymanna nomnamor na6oja jenrpa. 

Ne 

Pe 

ar 
I i MIS 

1111 , 1 FM ritrimmourvimminni mailimianawormarram 
_1I— Na ' 1/11 	r 

— Rs 	lin 

03147"1491114 140.00✓ z,eorP4 
10 .10 40 00 BO 90 

Cn. 418. Hp= joannalIncim rErreHMItisalg enemenns. 

9) Rpm on nano= 6pojmix Hapaierepncrima oco6nna aroma je mamma meronor 
ionnnannonor nor ennojana (XIII § 1, non. 11). One nen:rain (y nownims), 
xoje ce °mime Ha onnmaibe npnor enexTpona oA HerPannor ATOMS, Awre cy sa 11113 ene-maim Ha CHH1111 418. Kao Imo ce H3 11pTCHal BHAH, jOH1132/11101111 noTeniutjaa enema= [many* 
=pawn) ocoame nepnognmue itymanne nomnamor na6oia imps. 
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§ I. Rumania, 

10) Brune on rpu mempTHHe on cmix mecca nepHonaor cHcrema A. H. Mennemejem 
nayammajy enemeHTH HojH cy THnatunt mealann. Ramose onurre cimawtHe ocothane npema Tome 
rpeta YflOPC)HTM HMO neransHHje. 

BehHHa me-ram HpHcrantnue npema jenHom on TpH THna npocropHe penzerHe, Ho* cy 
oHapawrepHcaHH nenmom 36HjeHouthy naxonama (XII § 2 non. 19). HaseneHo ynopebelbe crpyx-
TYPa canpHus H Hajmama oncrojaiba (d y oHrcrpersuma) Hsmey jesrapa cycenina aTOMa. 

Pemerxa nefirpHcane Hon He. 

Cs Rb K Ba Na Li Nb Ta W Mo V Cr Fe 
5,24 4,87 4,62 4,34 3,71 3,03 2,85 2,85 2,73 2,72 2,63 2,49 2,48 

PenzeTxa xonxe ca genTpiscannrs cTpanarda „ 

Sr Ca Ce Th Pb Sc Ag Au Al Pt Pd Ir Rh Cu Ni 
4,30 3,93 3,64 3,59 3,49 3,21 2,88 2,88 2,86 2,77 2,75 2,7.1 2,65 2,68 2,49 

Perue.rxa xexcaronannor rycTor naxonalba 

La Y Gd Lu Ti Mg Zr Hf Hg Cd Ti Re Os Zn Ru Co Be 
3,73 3,59 3,55 3,44 3,40 3,19 3,16 3,14 3,00 2,97 2,91 2,73 2,67 2,66 2,64 2,50 2,22 

CJIMIHO BeISHHH npyrKx oco6nna enemeHaTa, HTOMCHH panHjycH meTana (cne-
nem( Ha HCTH HOOINWHHHHOHH 6poj 12) noialayiY AOHOMHO jacay nepHon H tz H y samacHocr 
oA noakrormor na6oja jearpa (cn. 419). 

Cs 

rik..  
I 	 En 

	

1 	47 /1 la /01.4# a La  • • ••••• • • ...... _.. 1.(..../ 

Vi  At 	
AS 

Cr Ni Ru 
Be 	 /1-05n7AffkiH ma5oJ ✓eiroa 

✓ in 	JO 	40 	50 	60 

Cn. 419. Arorsciat pagnjycn recrana'  

1(01blitst Ta6nmtans nark Cy penanunia ynopebHHarba HCHMC APYritx OCO6HH8 McTana. EHMICOTH 
cy y ra6nnuarsa nopeteux npersa crsametby tantirrirraminna Hapaxrepacrvaca ogronapajyhnx 
oco6nna. 

Tereneparypa Tcsnmetba (°C) 

W 3410 Nb 2415 V 1735 Mn 1250 La 	836 Zn 419 In 156 
Re 3170 Hf 2230 Ti 1725 U 1133 As 814 Pb 327 Na 98 
Ta 3000 , Rh 1966 Pd 1555 Cu 1083 Sr 770 Cd 321 K 63 
Os 2700 Zr 1900 Fe 1539 Au 1063 Ba 704 Ti 303 Rb 39 
Mo 2625 Cr 1800 Co 1495 Ag 961 Al 660 Bi 271 Ga 30 
Ru 2500 Th 1800 Ni 1455 Ge 959 Mg 651 Sn 232 Cs 28 
Ir 2450 Pt 1774 Be 1284 Ca 851 Sb 631 Li 186 Hg-39 

Tenneparypa xn.yttan.a (°C) 

A 
Z6 
a, 
t8 

'4 

tO 
os 

W 5930 
Re 5870 
Os 5500 
Hf 5300 
Ir 5300 
Ta 5300 
Th 5200 

Zr 5050 
Ru 4900 
Mo 4800 
Rh 4500 
Pt 4400 
Pd 400 
Nb 3700 

U 3500 
✓ 3400 
Ti 3260 
Au 2970 
Be 2970 
Co 2900 
Fe 2740 

Ni 2730 
Ge 2700 
Cu 2600 
Cr 2500 
Sn 2360 
Ag 2210 
Mn 2150 

Ga 2070 
Al 2060 
In 2000 
La 1800 
Pb 1740 
Sb 1635 
Bi 1560 

Ba 1540 
T1 1460 
Ca 1440 
Sr 1380 
Li 1336 
Mg 1110 
Zn 907 

Na 890 
K 770 
Cd 767 
Rb 680 
Cs 670 
As 610 
Hg 357 
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648 XV. Ileptioauu macom Rao meow xexuace cualkasatZwce 

Os 
IT 
Pt 
Re 
Au 
W 
U 

Cr 
Os 
Ta 
W 
Ge 

Cs 
Rb 
K 
Na 

Cs 
Rb 
K 
Na 

Ag 
Cu 
Au 
Al 

Ag 
Cu 
Au 
Al 
Mg 
Ca 

22,6 
22,5 
21,3 
20,9 
19,3 
19,3 
18,3 

9 
7 
7 
7 
6,5 

1,60 
1,49 

. 1,37 
1,19 

15,4 
10,1 
8,0 
3,9 

48,8 
46,2 
35,3 
26,0 

59,0 
56,9 
39,6 
36,1 
21,4 
20,8 

Ts 
Hg 
Rh 
Ru 
Pd 
Tl 
Th 

Ir 
Ru 
Mn 
Mo 
Co 

Li 
Cd 
T1 
Zn 

Li 
Ca 
Bi 
Mg 

W 
Be 
Mg 
Mo 

Na 
Mo 
Rh 
W 
Zn 
Ir 

16,6 
13,6 
12,4 
12,2 
12,0 
11,9 
11,5 

6,5 
6,5 
6 
6 
5,5 

1,04 
0,50 
0,50 
0,48 

2,3 
1,4 

0,76 
0,73 

rIPO 

23,8 
19,2 
18,5 
17,5 

20,8 
20,0 
19,4 
17,5 
16,0 
15,7 

3anpemmacico 

Enexrponporionzmnoct 

CHHHild)Htuis 

Pb 	11,3 
Ag 	10,5 
Mo 	10,3. 
Bi 	9,8 
Cu 	9,0 
Co 	8,9 
Ni 	8,9 

THpHoha 

Pd 	5 
Fe 	4,5 
Pt 	4,5 
Zr 	4,3 
Be 	4 

Mg 0,43 
Pb 	0,43 
Al 	0,40 
Sn 	0,37 

CTHMJbHBOCT 

Sb 	0,61 
Pb 	0,59 
Ti 	0,58 
Cd 	0,53 

130,4 n)HBOCT 

Na 	16,2 
K 	11,8 
Cd 	10,8 
Rh 	10,6 

Ni 	13,9 
K 	13,6 
Cd 	12,6 
Li 	11,2 
In 	10,6 
Os 	10,6 

Cd 	8,7 
Nb 	8,6 
Fe 	7,9 
Mn 	7,4 
In 	7,3 
Sn 	7,3 
Cr 	7,2 

(npema Hapas► ) 

Ni 	4 
Ti 	4 
Al 	3 
Cu 	3 
Sb 	3 

mnperbe 

Mn 0,34 
Ag 	0,31 
Cu 	0,27 
Au 	0,24 

Ga 	0,53 
Sn 	0,48 

7.22 	0,43 
Al 	0,37 

TOTIROTe 

 Fe 	9,5 
Li 	8,5 
Co 	8,3 
Cr 	8,3 

Co 	9,9 
Fe 	9,8 
Pt 	9,7 
Pd 	9,6 
Ru 	9,6 
Sn 	8,3 

Temuns 

(Hg= 

Zn 	7,1 
Ce 	6,9 
Sb 	6,6 
Zr 	6,5 
La 	6,2 
V 	6,0 
Ga 	5,9 

Ag 	2,5 
Au 	2,5 
Bi 	2,5 
Mg 	2,5 
Zn 	2,5 

(Hg= 1) 

Ni 	0,23 
Bi 	0,22 

'Co 	0,21 
Pd 	0,21 

1) 

Ag 	0,26. 
Cr 	0,23 
Mn 0,21 
Cu 	0,19 

(Hg= 

Pt 	8,3 
Pd 	8,1 
Sn 	7,9 
Ix 	7,1 

(Hg= 

Rb 	7,7 
Cg 	7,3 
Ta 	6,2 
Ph 	5,3 
Be 	5,2 
Cs 	4,8 

As 
Ge 
Ti 
Ba 
Al 
Sr 
Cs 

Ca 
Cd_ 
Sn 
Bb 
Tl 

Fe 
Pt 
Rh 
Ta 

Au 
Fe 
Pd 
Ta 

1) 

Ni 
Ta 
T1 
Pb 

) 

Nb 
Pb 
Re 
Sr 
V 
U 

5,7 
5,4 
4,5 
3,5 
2,7 
2,6 
1,9 

2 
2 
2 
1,5 
3 

0,20 
0,15 
0,14 
0,13 

0,16 
0,16 
0,14 
0,13 

7,0 
6,5 
4,.7 
4,2 

4,8 
4,6 
4,6 
4,2 
3,7 
2,6 

	

Be 	1,8 
Mg 1,7 

	

Ca 	1,6 

	

Rb 	1,5 
Na 1,0 

	

K 	0,9 

	

Li 	0,5 

	

Li 	0,6 

	

K 	0,5 
Na 0,4 
Rb 0,3 
Cs 0,2 . 

	

It 	0,11 
Os 0,11 
Mo 0,06 
W 0,06 

Mo 0,12 

	

Ni 	0,10 

	

Pt 	0,10 

	

W 	0,07 

	

I In 	2,9 

	

Sb 	2,2 

	

I  Bi 	1,0 

	

Hg 	1,0 

	

Sb 	2,5 

	

Ca 	1,7 
La 	1,6 

	

Ce 	1,2 
Bi 	0,8 

	

Ge 	0,001 

JeuHa y npaxcn on najnanoutinx OCOOKHa Men= jecre IMECOBa eneHrporipoHo 
Jb HBOC T. Rao MTO ce H3 rope HaBeneHRX nOnaTaKa BMW, KOn nojeninnix htetana OHS je Bp= 
pasnxitnna no anconytnoj nempuunt. Mebyrnm, n,HMa je min= sajenninno mune HAM mime 
6p3o c M a H, e H, e eneirrponposombnnorrn ca nonehamem temneparype (ca. 420). 

11) Bpno je 3aHHMMHBO nonamane ;mom /derma Ha spno MUKHA TeMnepaTypana - coo anconyrne Hyne. rlocreneHo ce nonehana ca anincemem temnepatype HADCQBa enacrpooP0B0A-mmocr, 3aTHM mop° 0.1lie,u,annyt nom& irporrmnot Geocpahla, Tj npenasn y c y n epnpo- 
B 0 A  MB B O CT. CBaKOM nojennnom cartaly gurorfaPa 0Apel3ena remneparypa taxsor  npe- 
na3a (Ca. 421). 143BeCHH meTanH (Au, Cu if pp.) He nomagylY CYnempotiononaHocT, WM Rpm noctojame yeranonmeno je sa HH3 nerypa H jenniben,a THna Rap6nna, inn-pima x tip. Haupgmep, 
;am NbN cynerarposonTbmsocT jaHma ce Beh Ha -258°, ,r(OK xoH menumor ano6Hjyma --- Tex ma -265° . Orunra teopnja oBe wham saw He nOCTOjii. 
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§ /. Eistmemou 	 649 

12) III:worm jaary mammy Hotety HajTiransnagiat HemeTana H merana Lame y nept-' 
=tom cricremy uueptTaas zacoeu. Ma na omit He rpane nocrojaHa jernamema o6Hotor BaJieHTHor 
THna, Hnax mimosa miegisocr tinge HIMOISITO anconyma. IIo3HaTa jernamema HHepTHHX racoBa 
mory ce nonenunt Ha rata OCHOBH3 THI31, 0):[ KO= je jenint mapawrepticatgait an xemgym, a spy= 

— 33 meroBe Tome moon:0e. 

4. 	 t4,, 
0 	 0 
O 44 
* 
4 
cv• 	 0, 
0 	e  
44 	 a 
a. 	

a 
C 

0 	 a a. 4.. 	 El. 
ac 	 4c a• 	 4. 
W 
	 ..c 

‘41 	 ‘1.1 	. 	. 
IN 	 17 	Z 	4 	i 

AncoAyrHa rebl neparypa 

Cn. 420. IIpomeHa cam- 	Ca. 421. lipomeHa enewrponposonmn- 
rponposommnsocia meTana 	Boris maTana 63m3y anconyme Hyne 

jeniumema npsor Too nocrajy not enacromnom npatiamenoma y aTmoccDepli xentgyma 
non CMalbeHRM nointcxom, B seposaTHo cy TO upoH.otopm nejcrsa Hameby Han p a mc e H H x 

(cnmmo sonommy) xenHjymormx mama. EHeprHja Taxsor Hanparnaja (no ocelot: 1s 2 ► lab) 

je taco 460 uuaalzp-aulou, 7j. insaHpenHo je se.noca. Ma na je y orreparypit ornicaH 11143 
,,je a-. 

mama" xemgyma go6raBekna Ha orirosapajyhm HagHH (ca Hg, W, Pt, Pd, Bi, Fe, J. S, P), imam 

OHS no mammy Hacy 6mna monernaHa H canto nocaernatm meTonama je ycraHommeso na nocroje. 
„Xenure =am= (PtxHe), mojH je 6ome HcorraH Hero xenrgymosa ppyra jeratimema, amooloa 
je gspcTa maTepHja, Ho* Ha oxo 100 °  °Tripura meingymae.,3,a Jnx je TO onpetemo mutat° jens-
meme mot lutper pacrsop — 3acana je Teurmo onnparrm. 

3a Temme HHepTHe racose (Ar, 	Xe) sett onasHo cy 6mm no3HaTH xpacranoxitspaTH 

cacraBa E • 6H20, nocrojamt camo Ha BHCKHM TehuiepTypama. KacHHje je ycraHostmeno 
mon parkoHa norroja aHanormi xpticranoxitmaT. Taxobe cy no6HseHa jernamema Rn a Xe c 
cbeHonom mune cbopmyne E • 2C 2H2OH H Heim npyra jejunbea.a CHINHOT THEM. H3rnena, na 
osa jenittmema 3a csoja nocrojama Hmajy rat 3axsane mebymonexpmiatm cFinama (III § 6). 

13) Axo cesmohe na ce TonnoTa crsapaima jernamema HocopHcat parut u3soterma =KB= 

3ammygama o oco6miama enemeHaTa, He011X0,14H0 je imam Ha yMy Ha cy Te TonnoTe seoma cno-
time sernmitme. Hanpumep, TorinoTa crsapama NaC1 (98 town/mon) y cyurnant cacroja H3 

TOHHOTHHX eiltexaTa oBinc npoireca (B. VII § 2 non. 3): 1) npena3 gsperor meTaimor HaTpHjyma 
y nojentme raccgarre aTome (— 26 mean), ogenmeme enexTpoHa on racoon= aToma Na (-118 

facan), 3) pacogigagiga mov.expia 'mops Ha nojernate aTOMe (-29 tame), 4) cjernamasame enex-

Tpoita ca aTomitma xnopa (+85 ;man), 5) monneit3oBame racoon= joHa Na+ H C1-  y mpHcrane 

NaC1 (+ 183 ima.4). Kao urn, ce H3 OBHX nonaTama BHHH, npBa Tot riporrec.a rely y3 yTpomax 
exeprmje, s nocnentma rata — y3 HAHO ocno6abaime. Orneriom Ao614Bout TonnoTa crBapaimaNaC1 

je anre6apcxx 3 6 H p Csttx ositx nojeramagmac eteicaTa H, apema Tome, morace nottanmaTH 
Tom npomeHe xemmanix oco6ana y jenHom tam npyrOM Hiny enemeHaTa camo y spno rpy6nM 
rnyrama• C THM csoja y Hem a IleCTO xoHCTaHTOBaHe „Henpammocre npa ynopeDitsamy 

nnoTe cmapiama. 
H3 manonpe HaBenomx Tonnomat etbercaTa nojeninnix npoireca minx ce na je an OTKHAK- 

kbe eneurpoim on aToMa HaTogyma noTpe6Ho yrpoinwni mune eHeprHje Hero tux° ce, no6Hja npa 
cjernamaBamy Tom enewrpoHa ca aTomom xnopa. IIpema Tome, alto 6H nocramt c a M o raco-
ons joHH Na+ H C1-, peamoja. yoninTe He 6H morns Hto. ivietylsm, pearnaga ce ycrsapH He 

3sycrasma Ha Tome, Heti Hacraje moitneH3agiga crsopeimx joHa y motcran. OBa icoHneinagnja. 
ce Bonn y3 ocno6obeme raxo Remote monimmHe exepraje it* He canto na nornyHo no mpH je 
ry6irram ycnen Apyrnx nojenituamix npogeca, Beh norrom ocraje 3HaTHa xonwanta TonnoTe 
crsapaima. IIpema Tome, osa Toulon He mama Tomo on xemmace notpofre HeyTpanHmx 
aTo ma mum on itapawrepa j o a a mojit nOcrajy y Tony pemage. Osa gamma:ars je Bpno 
Boma, jep onnygyje o H36opy aHanormja not yttopOmsamy enemenna no oco6mHama xoje croje 
y Beam c jommagujom aToma. 

0° 
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650 	 XV . 17epuodKu 3aKou Kao ocuoea xemucKe cuallemailiuxe 

14) Pena`nmsa nocrojaHocT 0HcHga 	gyopma Ron BHIMIX BaHeaTHOCTH enemeitaTa y 
CyRITHHH 3aBHCH oA cIpyrtype ClIOMMX eneWrp0Hraanc °mown. Taxo, sa OW X ROM HO3HaTH 
cy °How, anu cy 4rayopH11H fle1103HaTa. HanpOTHB, • 3a Selig jig/ 1103HaTH cy tbnyopxxx, aral cy HenosHarH °How. Ha Taj Hamm y currajesHma crrarrabHx omcasua ca 8 mamma nom,- 
jam cy °Haim, a y csytiajerama cmaamix (mum ca 18 .enewrpona ebnyopaytg. 

15) Kao cnennjanan cnyxpaj y rnasnom rescry nascnene•npanPuniocrn jambs ce cram-
Rom n3meby Be 2+ (0,34 A) H A1st (0,57 A), a Tanabe cnntniocrnimeby Ba+ (0,20 A) H SP+ (0,39 
A). Aim osue Bell ne mrpa ynory CaMO PkrtHjYC  Hero H paanrara y erpyHripir craOrrabict enempon-
amx OMOTaxia. OHO ce HAM H3 Ton urro. je Li+ (0;78 A) y *Herm norizemi 	Me+. (0,78 A), 6e3 o63npa na jennaxe ecbewninne parupjyce o6a jona. HUrnena na je osa c..ammaocr memo-Roams nojagamem nonapnsansonor Aejcisa RH-mesa:3y Oq 8-e.nempoacHer 'Ha xemiyasonom coomammem ontoramy) 36or Tort Li+ go aexor miens „Cycrilrae" Me+. Yttealittom rameratrava crojx  seponarno Hams CKOH OCO6HRa HOjH Ce OLKDKa npu Me-May og exteautairri Tpehe nePn0Se xa olrosapajyhHM enemennnta npyre pep-none. 

16) Yrnnaj app.-Type npernepa 4 epnor enexwoucxor otarraia mamma 
ce Ha ocofirrae enemenaTa yroninco jame yKoaaxo Kma Man& enererpcsa 'cncuurbeat cnojy. (OH 
je spno jax axo y cnogsLem omoTany ;ma camo jeuan emit-rpm (aTomPr Cu a %arose ananorsje), 
AOBOZHO npnmeran alto ants Asa, aim 6poo cna6m ynonnxci ce osaj 6poj nonehana. 

Haneneppo Banal camo alto ce ynopebyjy oco6mce aroma alai jona npn Amax 4mm:wet 
panx jycam a. Camp ow! panzjycn 3asnce He camo on cTpywrype =swum sell a max 
YBYTPallilbHa enewrpoKcfanc omoTana. .11onCTa, npena3 on jennor °monist Ha pyrom y foray crpymypa 8 -0. 18 32 mopa 6prrn npalten noCrenemna nojansusem Aejcrsa nounssior noma 
je3rpa Ha cnonzbe genone aToMa Punt jolt's, taro (npn nenporamenom nenoxynnom 6pojy wren-
Tponcxxx cnojena) nen36enapo MOM! mammy Mercator partajyat. Hanplimep, Kao noCnewilla 
Tora Imo ce xog enemenara rpyne nanTannna YllyTapsn cnoj on 18 enewrpona AorPab3rje co =ja -m 32 eneirrpona

' 
 pagsjycn H,BXOBHX jolts Es+ nocTeneso ce cotalbyjy on 1,22 A Eon I,a2+(2 8, 18, 18, 8) go 0,99 A. ico.aLu 31-  (2, 8, 18, 32, 8). 

OHO cman.eme pausiyca son =manna (..nanTaanncso canuntarbe") ae 6pina camo Hog 
joHa Ben a Ron neyTpansnx aroma (Hog Rohm CC cana AM** Tpehia cnoj no pegy, paw-najytil og nepsDeppor). Oso ce amnia Ecnon,aaa son enemenara 6 nepHcrae (Hf, Ta inn.) 
Rojn gona3e nocne nannunnpa, rrpoy3poxyjyhn CMalialtBaHae pagajyca !WIXOM= ALTO= a join. Banoia nocneunna °Bora je Harm npn6nnmasame no oco6nnaota enemenaTa 4--10 Ham 6 neptone HAIXOBHM ananornjama y neroj nepaoga. Taxo je Hf no cam csojnm xemlicanm oco6nnama }leo-
6prapo cnnnan Z.T. THM FICTHM je npoy3pononana 13CMCK3 C.IMMHOCT H3Me1jy N1) a Ta, MO a W, Tc a Re, a Tax0e n3me1 y mamma= men= 5 a 6 sepnone. 

17) 3a nese joncse ocolunle (nanpimep, 3a 6ojy) Hamm= oxagaj Rota, n3rnena, H e - nospmen enexTponoup OMOTHM, He3aBHCHO on Tora ga nu je OH 0107141.IIH.H aum yayrpamma. Hanpipmep, o6ojene j o a e gab,  camo nem enemetrrn, swim= nepaoga, pacnopebenn 
y pulsone 3-11, 3a xoje cy ynpano a Rapattrepncrnutin negonpnienn enexTponcxn omoragn. 

18) lips ynopeNisapby manors= iennmelba pa3nsx rpyua 436Prolo ce neuxana na 
xaxo na6oj, rano H pagajyc onrosapajy/unt jona - 6yny y acrd speme pawnitans. Kao 3rogna 
6a3a npn osaponpm ynopetnsansma most& nonexan ga 110CJMICH Taso3samp foment tioiriemiuja.4 
Ho* ce go6aja gemensem na6oja joss ca merosnot eclatianpunnt paunjycom (Z/r). Homo ce 
npn °some ne sops patiyna o crprcrypn crammer enescrpollcsor omositm, To ce °BO wren- 

	

inpjan cme nppmemns camo 	joss ncror Tana no smug. Hero ce moue pets! o cDpix- tutjn o6naxa Z/r 2  Roja ce Hannan ynoTpe&basa ymecro joncxor ncrrengnjana. 

a Na aa Cel tyli 	Jae tr AI , Ti 	NO 	v 	a  
6a.win 	 Ancboreivm 	 lOvccot  

	

4 	4 	4 	f .

f 

11 

	

&MN • 	Aneboreolor 	 &cm?,  
Aq 	Cd in Jn 	Ga G in 	ei 	Ge 	#3 

Cn. 422. joncxn norennsjan H xesupcxe oco6pine xrinpoxclina 

Ha can= 422 ynopebene cy xao npistep, na ocnony join:icor noranupjpura, xesnese oco-
6nne Inns= xnnpoxcnna najpanInninnljnx enemenaTa. Kao Iwo ce ns wresta Paw, nPnanzw-ne rpafoule amciforepHocrx 3a 18-enewrponcxe joie (nowt neo pqrrema) y ougocy Pia 8-enewrpon-
cxe jone (ropnll neo) jam() cy nomepene na crpany MM.= ioHcumx notelniatjana. Osa Iffsbranraa neno nnycrpyje 3HaTHO jape nspuseno nonappraansoppo gems° 18-enexTooncxnx jona y.nope-beiby ca 8-enenrponount. 

19) Kao Imo je panaje nomenyro .(III § 4 gon. 4), nonappocr sanennupx Be3a 
ROA hi011C-. Icy= mina ABx  muse ga ce napagyna nona3ehn og nenntupraa elleiniitocpeaczea (E) onrosapa 
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/ F 0 -2 

-3 

4 

5 

6 

o ti 

/I 	 IV
c

Bafleif rnocr 
Be fB 

1- 

2 -  

C 

4- 

Te J 

Au 	Pb 

tnettrpocppAcreo Wang -370M! 

100 	200 	3 .00 	400 	100 	600 	700 

CS Ba 
6 

§ I. EAeeterariu 

jyhmt enemeHaTa. 3a ogpetimanbe OBHX nen= Hem puma pa3pa1eHa je onurra merona lc* je 
flame yxparxo HaneneHa. 

HpH nocranzamy gasman:a o enexTpocponcray, Rao ocHona yam% ce He oval y UtTIHHH 

Beh aiTameacu aceneiii , Tj. je3rpo 3ajemio ca 3 a H p nI e H H m enewrpoHomm cnojesHma Koh, 
 ce oxo ibera Hana3e. Kaxo npu monexyncmthi nperHapaamma He HacTaje npomeHa y wrom-

cum cue:lemma, TO je 3rogao nona3Hy eHeprercxy xapawreoncr4xy aroma y3eTH ynpano y 
ognocy Ha one cxenere 

Ona nona3Ha Henisuma — Koneireaula metaiipocpodariea (N) — Tpe6a 6pojHo ga oxapax-
wpm= none cum Rocrypa Rao Taxso r. OHa je naTa Kensitumom eHeprHje npHcajegvina-
"'alba garom cxenery npHor eneirrpoHa xojiim ce BOtHiThe craapaibe cneneher (sanewmor) 
enexrpoHcxor cnoja, H in Bogomix je jermaxa 312 KKaA/2p-atT4aw. Hexe Benatunie xoncraHTH 
enexTpocPoncTsa (Tj. eHeprHja jommanHje nocnember enexTpoHa Baneirmor cnoja) Aare cy y 
JA01120j 126amm. KoHcrairra enewrpocponcrsa je y H n a m e FITS:47111H woman napamerap. 

l(OHCTBHTe enexTpocponcTna (xcanfrp-allioes) 

Li 	Be 	B 	C 	N 0 	F 
124 	418 	871 1481 2248 3170 4243 

Na 	Mg 
118 	345 

K Cu Ca Zn 
100 177 273 412 

Rb Ag Sr Cd 
96 	174 253 388 

Cs Au Ba Hg 
89 . 212 230 431 

Al 
653 

Ga 
705 

In 
644 

T1 
685 

i 
1037 
S 

Ge 
1045 

Sn 
936 
Pb 
1013 

P 
1490 

As 
1438 

Sb 
1279 

Bi 
1284 

S 
2022 

Se 
1911 

Te 
1705 

CI 
2625 

Br 
2508 

J 
2269 

    

     

Beinnuma enewrpocponcrisa (E) Hexor aTOMa 3amicH He canto on N Hek H on xapaicrepa 
cpemme y Kojoj ce Hans= HAron cxener. Axo 03HatIHMO ca a 6poj aroma Koopmanyamix oleo 

Cn. 423. EnexTpocponcrno xemlianix enehtCHaTa. 

AaTor mem.= a ca e 6poj y Taemy nocrojeluve cno6onm= enexTpona, oinia ce *magma eamaTepo-

cpodaliea mome npH6Junimo inpaanTs y cnenehem Hajupocmjem o6mucy: 
1 

— 

4+2 
N (e-1-2  

a -Fe 	2 

b

Ona jennaluma ce mome nenocpegim npHmemiTH H HopmanHe (Hoje xmajy y mist cacrany 
o6Hime HanenTHe Be3e) monexyne, non ycnosom na cy CHM Koopman:yam_ wromH je,414•BHH 

H ga y BaneHTHom cnojy pac.marpaHor men= nocroje canto c n a p exit cno6omni enexTpoim 
(38 H30.710B3110 eneirrpoH e =-- 1,2). 
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652 	 XV. 17epuoduu eauou Kao ocuoea xemuace cucireeetalituue 

Xvininizue 

C1-  Br-  J- 
1,81 1,96 2,20 
3,7 5,2 7,9 

Cmuca 423 upernegno non3yje Tom npomene enexrpocponcrna y nepaonuom cucreMy 
y cariajy majTarnowlijila o6nHua jemthema oAromapajyhmx enemeHaTa. IIpecramy o Tome, Ramo 
ce meisa enexTpocponcruo y aanucnocrii ow Rapaxrepa °mime cxencra nomayje, Imo lipod), 
cnenehe ynopeheise upenuocru E: 

.. 
=0 --= -=C= 

. • 
761 	340 	740 " 

IIona3elim on sperniocru E, = 601 x E, = 761, mance na ce =pampa sa monexyn SO, 
Ramo nonainiocr Be3e (III § non. 4), Tam a eibeicrxems na6oja moms (III § 5 non. 4). Aorniseue 
spenuocru — Psa = 0,23, 8, = —0,23 a 8s  = +0,46. -- rio.o39PPOY ce ca impampurritm as 
ocnosy nenocpennux excnepastenrannux nonaTaxa (npocropne crprrrype u nunonnor MOMCHTS y nitpuom cralby). 

§ 2. Boxgoangsa jewnsema. BanorrHocr xemmaauc enemeHaTa npema 
HonoHHxy HHHan Hilje Beha 0,I4 tier pH H. melba ce cuaufm npaHanHo npema rpy-
nama nepHonHor cHcrema: 

—S-- 

405 

=5-= 

601 

II 
=S= 

874 

.. 
—0-- 

. • 

635 

I 	II I III I 
IV 	

V I VI I VII rpyna 

2 
Cal, 

Banemmocr upema mononamy 
IIpmmep jexonbetba 	 CH, NH, I OH, I al 

1 
LiH 

3 
(L,aH,) 

AnH cjenxibaHame ca Houomucom HHje Kaptucreplicratato 3a cm enemeHTe. 
HO CBOM onurrem HapaHTepy Oanokurrim jemberba (x HApHn H) mory 

ce pawl opHjeurauHje nouenHTH Ha neT Henmatx rpyna; maim on %MC oAroHapa 
oupOeHom pacnopeny enemeHaTa y nepHouHom cxcreMy (crp. 173). OBaj pacno-
pen nkupH,ga npxua3aH je y gone HaseAeHoj Ta6aHRH. • 

Kapatcrepacrutnto 3a 
tinauone um akuutoraja I °crane enamenre 

I. Tuna coma  	 1-2 	 Li, Na II. IIpenamni  	 3-5 	 nn,, HICTIIHAUX III. Tuna men= 	 , 6-10 	 (Cu) . IV. IIonumepin,  	 11-13 	 Be, Mg, B, Al V. Hcnapamaa  	14-17 	C, Si, N, P, 0, S, F, Cl (B, Ga), 

Ma na je maim rpyna xHAPHita oxapaxTepHcaHa noHon.Ho jacHo H3pamemm 
oco6HHama, rpamiga meby Hama Hmje yEtex ourrpa. Hanpmmep, 6aHap ce monce 
pacnopegHTH H y II H y III rpyny, a 6op H ranHjym — H y IV x y V rpyny 
nutplla. 

Xudpudu iauzia COAU Li—Cs x Ca—Ba cy 6e36ojHe, RpHcranne maTepaje 
lc* no cacraBy owoHapajy cpopmynama EH, mu. EH2  H nocrajy H3 enemeHaTa ca go= 3HaTHHM ocno6o4emem TonnoTe: 
'CHAIM( 	 LiH NaH KH RbH CsH CaH, SrH, BaH, Tamara croapaisa Ha 

Be3y (lame) 	21,6 	13,9 	14,1 	13,0 	13,5 	23,3 	21,1 	20,5 
OHH canpue BOJAOHHH y o6nHxy HeraTHBHOr joHa H-, Rojm je no CB0j0j HonapH-
3aumoHoj RapawrepHcrHuR BeoMa 6nmax xanoreHomm jOHHMa. OBO ce smut 113 fume H3Heror ynopebekba BeJIMILHa ecbexcrnsumx panxjyca it penaTHHHe ge-cpopausumocru (y3HMajyhH cDnyop 3a jegmunly): 

Jon 	  H-  F-  
PaAajyc (A) 	 1,54 1,33 
Aectoopmanmocr 	 1,9 1 
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§ 2. Bodouututa jeaumema 	 653 

Ho cBojHM CI)H314t1IGIM oco613.Hama xikapmga num CORM Bpno cy CJIMIHI4 otaroBa- 
pajytvot xanormagnma. MOynim OHH cy xemacial Heo6Htmo axnume maTepHje, 
IJITO Henocpexio crojri y Be313 ca peJlaTIMHO MUM cpogcnom Bogomixa ripema 
enocrpoHy (17 namkp-caom). OA peamija ximpma THna COJIH Hajaeha 3Hatiaj 
3a IMixoBy xemHcxy xaparcrepHcang Hma nejcrno Bone lc* ce erzeprwmo spurn 
ca H3,rznajarbem nononzixa no cxeNui, HanpHMep: 

LiH + H2O = LiOH + H2 t H CaH2 + 2H20 = Ca(OH)2  2H2  t 

11.11H y joHEma: H-  (H3 xmlIntga) 	H+ (H3 none) = H2 
1,2 

Enemennr 3-5 HH3a aHanorlija xojrz ce Hana3e HenocpenHo ;:to anxanHo-
3emHHx meTana Taxobe H Ramming H axTinnzgH) He rpage no nparmay ca BO-

AOHHKOM onpebeHa .xemHcxa .jegmberba. Me1yTHM, oHH ancop6yjy npao 3HaTHe 
xonHtzHHe nonomma, npH tzemy ce one (cpaeyxare Ha rp-aToM) cmalbyjy xana ce 
y IIII3OBHMa 'lobe °now Harope H cnena HanecHo. Bpno je xaparcrepHcrwmo 
3a enememe 3-5 HH3a c M a r H B a lb e RonlitmHe Bonorunca xojH OHH ancop-
6yjy npx noneharby TeMnepaType, Rao Imo ce To BMRH, Hanpmep, 143 6pojena 
)106HBeHI4X 3a TaHran (y rpam-aromama H Ha rpaM-aTOM ,merana): 

TemnepaTypa (°C) 	.. 170 263 530 730 1030 1330 
Kom4timia Bogomaca .. 0,76 0,59 0,19 0,06 0,02 0,01 

Crarbe nonomuca xog pacmorpernix zipeimmux xHnpHna ogronapa, BeponaT-
Ho, panHoTewn no cxemH E+ H -  ± E + H. Hpema TOMB H3me1y HAM H xtz-
npuna Tina CORH npHHunnHjenuo je moryh nocrenex npena3. Kao nen nprimep 
jegmberba Taxsor npena3Hor Tina mowe na nocapicH xruzpHn naHTaHa. MeTasum 
IlaHTaH nth Ha xnanHo ancop6yje BO) OHIIK ca gocTa 3HaTHHM H3nnajarbem TOIUIOTe 

(01C0 20 maz.alzp -eice), npH tzemy nocraje npoH3Bog xojH no cacrany of ronapa 
nprz6nunulo 4)opmynH LaH3 . 06e one timbeinnze npH6ninrcyjy La anrcarnio3emffim 
meranHma. Aim, pa3nwarro on Bonomitunzx jegmberba OBHX nocnembHx, x1411Plig 
naHraHa He rpagx 6e36ojHe xpncrane, neh TO je Hpruz npax, a KOnIlig1411a B0110- 

Hi4xa y zbemy 3aBHCH OA npirrHoca H notunbe na ce cmarbyje Beh npH penaTHnHo 
cna6om 3arpenarby. 06e one innbeHrzne ronop-e y npHnor TOMB Aa ce ancop6o-
Baum BO)OHHK He Hana3H y xemirCxx Be3aHom neh y pacrnoperrom crarby, IUTO 

yxa3yje Ha npena3 on pacmorpeaux jegmberba Ka rpynH xllnpHna fradia AseitiaAa. 

3a pacrnope BonoHHxa y merannma 6-10 HH3a (H Cu) crpaparbe joia H -
Hnje Bell gapaxrepHerlitzHo.HanpoTHB, °rine ce nernana genzimutma, joHH3azzHja 
y carnaHocrH ca panHoreacom: H ± H+ Ancopnwrja BonoHHxa crpaHe 
enemeHara one rpyne tzecro je npaheHa 3HaTnum noneharbem 3anpemmie meTana, 

anH npurom ocraje camp:lax n.eron xapaxrepHcrHgazz cno.ibannbrz 133rnen. Pa-
3RI3LIHTO enemeHara 3-5 HH3a, ca nonHuzerbem TemnepaType y ;mom cnriaiY 
o6Htnzo ce nonehana H pacTsopmarnocr Bogor-lima (B. IV § 1 gon. 11). 3-6  

EnemeHTH 11-13 HH3ona aHanorHja a Taxobe Be, Mg, B H Al cxopo He 
pacrnai)ajy monexyacHH nonormx (ocHm Cu) H HenocpenHo ca HAIM xemicKH He 
pearyjy. )(HnprzgH Hemp( on ormx enemeHaTa (Cu, Ag, Au, Be, Mg, Zn, Al) 6anu 
cy no6HneHH pa3HHivt nocpextimm nyTenHma. To cy nog 06Htrium ycnortHma Heno-
crojaHe amop4)He Lisp= maTepHje, INTO H yxa3yje Ha HAIXOB ii0Ausepriu Hapax-rep. 

Helm° no crpaHH croje migmtux 60Pa (B2H6 H Ap.) H ranHjyMa (Ga2H6). 
HOUITO cy onx y HajnpocrHjem carzajy nmepaa jeginserba (jep ce monexyn 
E2H6  y cyurrHHH cacrojH H3 Azle narzeHTHo-3acHheHe rpyne EH 3), oHH ce non 

o6Htnnuw ycnonma Hana3e y TaCOBHTOM HJIH TetIHOM crarby, IIITO omoryhyje na 
ce 011H crane y rpyny mcnapnAnmx xnnprzga. 
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=AMP. 

4  

Cn. 425. Tatum xibytnnfia ncaapaannix 

654 	 . 11epuoauu 3axou xao mow xe4wace cualiemaikate 

ammo meranHma 11-13 imaa, enemenTH 14-17 ma KOjH rpane uctiap-
Awe xHapHHe x Emcee aHanorHje H3 Mann nepHona y inspcTora eTtuby npawritg-
HO He pacTriapajy Honomm, a noHeHaa ce c Ham HenocpenHo K se jemme. Meby- 
THM, no6Hnem Ha jegan HRH .npyrif Hat/HH, xuppggit OH= CHHitalaTa cy MIK 
mule H.THI maim nocrojaHH. 

Cmapalbe Helm mcnapnatumix xaspints H3 enema= Immo je ca yrpo- • 
IHKOM eHepritje (ca. 424). Ramose TowersType laxygama y. 3-5 nepHom no-
uayjy npH6intscHo Harm °Hams Tim npomeHa sac UITO je caratj Hos osrosapa-
jyhicc meplinix racosa (c.n. 425). Ocatusyjyhtt ce Ha my manorstly, moxcemo 
H3patiyHam seposame spesnocim ornesom socasa HeonpebeaTur Testnepatypa 
x.Tbynalba Hcriapmnnix xHAPHAa 6 neplukge (Haw Tawacre amok as caw 
425), npu suety ce Ho6Hiabr clegehe BPeAllOcrit: 

PbH4 	Bilis 	Polls 	AtH 
—13° 	+22° 	+37° 	+4° 

Jan nommema TemnepaTypa Ha:rim:a fis0, HF u NH3  (a ;Man-
MEW° H Ha H HS  S)npayspoHoHaHa cy acounjaHHjom INIXOBEOC MOM-
Hyna y Teta:Tom crazy. Kao Into ce HAAR 133 ounce  425 BeThINHIle. ressnepaypa 
mynama OBHX maTepHja mopane 611, Iwo He Ea. 60.no acowijaralje, TIMM Ha 
npn6naHalo —120°, onH. — 150°, oxi. —135°. (-112° w —80',# 

IV 	V V/ WI 
rftyne 

C.n. 424. Tommie crnaptuba 
mcmapmanax =AMP. 

Pacrojama je3rapa Hatap.rmintx mnpnna metbajy ce Accra npasivzHo (ca. 
ce cmaispe mit npena3y on IV ma 
e (cn. 427). Cmaibeise nonapHocrit 
ibex imoose cicnoliocrit 3a aconHja-

y spucranHoj peluencit. Hanpnaep, 
Te panHjyce: 1,92 A, cm. 2,05 o: H. 

426). lIonapHocr 11:•14X0BHX monexyna 6p3o 
VII rpyint ortecHa Haneso H ogo3ro 
mcnapaammx xujtpuia Hge ynopejo ca cna 
nmjy H nosehamem ecbesIssintx pa)ujyca 
HC1, HAS H PHs  Hmajy one 'vestment 3a 
H 2,23 A. 
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§ 2. B000ltutuia jebtosema 
	

655 

Hnylur no rpynama neptioxior atm= war° 1.10,ROJIe, nocTojanocT 
ncruipmtuarx xxgptiga ce cmamyje. OHa je Rapolurro mana y 6 nepRom, 36or xtera 
xtutpx,ng Pb, Po it At yornure Hftcy no6Rsout. 9-11  

Cn. 426. PacTojaiba jearapa  acnap- 
JbHBHx XlIpHAH. 

Cn. 427. TIonapHocr monexyna 
mcnapibmantx =mum. 

IIo CBOM nonamanT npema BOXIX Halap.MHBH XBAPKEKH mory ce 110)1eHHTH 

Ha Hexonkixo =Rolla, Rao IIITO ce MAK ita npRnowette Ta6Ja n(e: 

Tpyna nepuopuor 
cncTeMa 

EnemeHTH ICapaxrep uejosa Isom IlpHmep peaugije 

III, IV 	B, Si 

IV, V 	C, , Ge, Sn 
P, As, Sb 

V 
VI 	0, S, Se, Te 

VII 	F, CI, Br, J  

paanarobe ca HauBajtubem 
H2 

He pearyjy 

Beayje joie H+ 
cna6a xurceirHHcxa Ancogn- 

ialPlia 
jams xacenancxa unCOLUI- 

janHja  

SiH4  4H20 = 
4112 	Si(OH), 

NHa  + H2O 
NH4+ ± OH-

HIS H + HS' 

HC1 	C1' 

Hasej;eini nogatut noRa3yjy ;la nocrojR npaRR.Trxa misnomer H3Meljy y3ajaMHor 
ointoca ticnapaztRor latApKtka H BoAe H nononcaja owoBapajyhier enemeura y 
nepRogRom atcremy. 

Aouyste 

1) 360r manor cpoucnsa Houomma xa enexrpoHyLiH mouce ua nocnynai Rao „oc.na6.7bewt 
mouen" 061tHEUIX CO= xoje xpucraninny no rimy NaCI. IIpoymasakbe pacnouene enewrpoHcxe 
rycnnie y xpilcra.ny LiH nouaaano je us cy ect)exTHHHH Ha6ojH nHTHjyma H souomuca jeufnuas 
+ 0,25, ouH. —0,25, Ti. pa ce oBaj Rpm -ran II&TUL3H Beoma galleK0 OA HueanHor jOHCKOT THEM 

(ynop. XII § 2 Ron. 13) 
2) IlpH aarpeaamy CHB =Haw Tuna CO= (ocHm LiH RojH ce Torn! Ha 680 °  6e3 pan& 

rams) nommby nu ce paanancy Ha MeTaH H BOAOHYLK join npe Hero mro ce uocTHrHe Taw TOU-

IBMS. 3a jeuxibeaa Na—Cs noneTax.npameTHor pacriauax.a nom( Ha npH6nitnaio 400-450 ° , 
sHupitue anicanHosesuunc meTana — in 600-700 ° . IlpH Tepmmixoj uacoUniamijri OMIX 

HAVI nocTajy pacruopx uouomma y HsuBojenom meTany, niTo inc noHexne npx6nHucyje xx. 11P11- 
 maul rspenasHor THUH. 
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656 
	

XV. 17epuoduu 3aKOht xao WOW xe sucxe CUCIT4CAidatilte 

3) ,T.koliexge Hapomuro mecro Hamby enemema Roju rpage xitupuge Tuna mama, say-
guma gagagujym muja ce ancoprumja Bogounua go 600 °  cmatbyje, a mamm A0 1500°  ocTaje npax. 
Txxmo crania (ca. 391). Moryhe je, ga ce y cucremy Pd—H ma o6Hmuttat Temrzeparypama crimps 
'terra6anaa xunpug Pd2H. 

4) Aocra 6nH3y npox3m0Aftma mebyco6Hor Aejcrma mamma H memna 6-10 alma atta-
Aorxja croje pammurra uniiiepawaarma jegAmema, 'mje ce mixcycrmo y neryRama Aoxa3yje rep-
MHCHOM ananuaom. 1-1313X0B CaCTaB y mehmm cnyttajema He CTOjH y BH,BAHBO) Be3H Ca maneHT-
Homily enemeHara, xao urro ce TO, Hanpilmep, H H3 mix Hexonmto Hajnpocmjxx 4)opmyna it 
THna ABS : SbSn, NiBi2, PbPd3,LaA14, Man,, bHge, KCd 7 , AuZn„ KHg, C-07,n10, KCdn, 
NaZn12 . Bpno mdcro ce Aemama ga jegall Hem nap enemeHaTa rpamt He Hjemto Hell Hexonuxo 
HHTApmeTaxamx jegmbema. HanpHmep, Na gaje Ca Sii x Hg oma jegmbema:" 

NaSne, NaSn4, NaSu3; NaSn„ NaSir, Na4Sn3, Na2Sn, Na3Sn, Na4Sn, 
NaHg„ NaHg2, Na,Hg„ NaHg, Na 3Hg2, Na3Hg 

Y upHom Hmsy canto Asa jeAmbema (Na 2Sn H NalSn) oAromapajy o6rommt manerwHocrrima ene-
meHam; y Apyrom — TaHBHX jemnbema Hema. Y Tom norne,try (a rteammtmo H no oco6mHama) 
mrrepmeranHa jegmbema cnumHa cy Hextim meranH IM gepxmarnma C, Si, B, As w Apyrmx enema-
Bars ca penannaHo cna6o Hapamemim Hemeran RapaxTepom. 

MHora turrepmeranHa jegmbema nocra y 113 enemeHara ca 3HaTmlm ocno6abamem 
ronnoTe: 

K 2Hg = KHg, + 20 lawn 
Na 2Hg = NaHg2  + 18 local: 
Na 2Cd = NaCcl, -I- 31 lam: 

,Au 3Zn . = AuZn, + 4 locan 
Au + Zn = AuZn 11 KKa.1 
3Au Zn = Au3Zn + 24 :man 

• Cmapame cinnaHor jemnbema mome noHexag Aa HacraHe ycneg Hexe xemxcxe peamtHje y pa 
cruopy. Hanpamep, npH peammjli Zn(CN)2  ca meranimm HarpHjymom y TemHom amomtjaxy 
TanoAcH ce NaZn4 . Peammja Teme no jegHaminm 4Zn(CN) 2  IONa = 2NaZn4  + 8 NaCN. 
Ha cmutaH Hamm', gejernom Pb Ha pacrmop HarpHjyma y TemHom amomtjany Hacraje crmapame 
6enor Tanora Na4Pb, Kohl ce y mmuxy Pb Holton° pacruapa (Telmocr ce o6ojH 3eneHo) 36or 
npena3a y Na4Pb„ 

KplicranHe pememe nojegmmx mirepmeraintrax jermmema mory npAmagaTH Hajpaanwrx-
jHm Tanomima. Taxo, SbSn xpncranume no nary NaC1 (cn. 271), InSb — no THIly NiAs (cn. 367), Mg2Pb — no rimy CaF2  (cm 291), wrg. /vbfora Furrepmeramta jegmbema Tone ce 6e3 pa-
amarama, Tj. gocra cy nocrojaHa He canto y mmpOom Hero H y Texmom ermay. Hpwrom Twins 
rommema je,mnbena Harnag je mHoro minim og TaMxe, Tortmm ea nojegm 	m mx meTamx cacrojatta. 
Hanpumep, Li ce Tom' Ha 179 °, a Bi — Ha 271 °, ;sox ce LiBi TOITH Ha 415° , a Li Bi — Tex 
Ha 1145°. 	

3 
 

Ornapame tunepmeranHor jegmbema ()annoy je npaheHo mime mum mama Harnitm cma-
memem enexTp o-n p o B O A m H B cLc T H , CHcrema. Tax°, penarmara (Hg = 1) erten-

- TponpoHornatmocr marHe3Myma jemtaxa je 21, xagaja — 8, a Mg 2Sn -- canto 0,1. Y OBOM je-
gummy (T.T. 778°), Harnega, nocroje Hcrompemetto joHcxe H meranHe Be3e. Join jacHnje Haps-
meHM jonam xapaxrep Hma Bpno Rpm myro jegmbeme cacTana MgHg. 

IIpH nponymTarby jegitoomcnette cTpyje H103 Textile Aerype, Kt* cagpme xHrepmeTanHa 
jegimema, o6a cacramHa Aena ogkina3e Ha pa3He nonome.. Hanpmmep, y cnymajy nerype Icanx-
jyma ca HarpHjymom (icoja cagp+cn Henocrojano jegmbeme KNa 2) xannjym ce xpehe 1m RaTomt, 
HarpHjym — Ica anogn. Bpno mecTo ingnajame enemeHara Hge crporo no 3axoHy enexrponH3e. 
Tj. xao nog o6Hmmix conm Hanpnmep, npH enekrportH3H Na4Pb, pacTmopeHor y Texmom amo 
jaxy, ma marogm ce H3gmajajy mertipH aroma HaTpHjyma, a Ha atom' — gene aroma onoma. 

3annmaanta onamama cy yximbeHa npH nponyurramy jegHocmxcneHe crpyje xpo3 Hexe 
amanrame. Taxo, y amanramxma Li H Bi npmx me.* yr:ten, Hrte Ha Kam Ay, Apyrx — Ha aHogy. 
ApyxAmje crojH crimp y cnymajy amaarama Na, K H Ba: npH mamtm KomtexTpagmjama manna 
(Hcnog 2, oAtt. 2,5, orm. 2,1%) onaj ce cxynma Hint atom', a npa mehHm KoHnexTpainajama — ma 
xaTogw. Cygelua no Txm peaynTarmita, morno6H celnomHourrif ga ono mije o6Htma eneterponH3a 
Bch npe enexrpocl)ope3a xonaagamunc mecruga ernopelnrx y nerypH, itpit merry je ripomeHa 
npasga xperama upoy3pomomana H3MeHOM IbliXOB* Ha6oja. 

Hexa °num Teopuja xoja 6x o6jacinula clic* turrepmeTaninla jeAHMema H xoja 6H yxa-
3ana Ha rnatunte mxxosa crmapama &wags He nocrnjm. IIptumeheno je camo ga mnaHotaw meammx 
nepuoga Holm npunagajy jeAnom Hcrom "may aHamorHja (HanpuMep -- Cu, Ag H Au HMI Zn, • Cd H Hg) 06HxIHO He gajy jegmmema jeAaH ca Apyrmrt. ,11a 6H ce crmopuna.MiTepmenunta jeAta-
mema, Heonxopno je, HanpHmep, Aa paammie y oco6uaama o6a enemeera 6ygy Belle Hero je 
TO cnymaj Rog enemeHaTa =Tor HH3a. MOymm, ona paanruca He mopa 6HTH 3HBTHa. Hartrandep, 
Mg BA. Aaje jegumema H ca mangxjymom (CaMg 2) H ca ,Inumiom (MgZn, MgZia2, 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



IV V VI VII 0 	1 

CINIOIF INeiNa 

CH NH OH FH 
`11. 

CH2 NH2 OH2 FH2 
‘a. 

CH3 NH & VH3 
BOAONTNOCT 	'N1,011414  

4 3 2 	1 	0 	1 
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Ca npyre crparce, npn crnapaisy Rarepaterammx jeninsek.a senincy ynory nrpajy,.u.srnena, 
as n p e M Rite in a (mama, To ce,.nanpnmep, smut iton amtunsma aJHCaAHitx merana: ,nnyint 
y fumy on Li Ra Cs, oceha ce rennemutja na. ce, y otopmyrut EHg x  x noaeha c je) tiospemetimm 
nomepubem najsehe noCrojanocnt jepausetba y TOM HerOM. npasny, 

Hexa intrepmeramta jenmsensa smajy nenocpenny npaxrittuty npUmeny. Hanpumep, 
maca -32 me-ramie 3y6ne nnom6e gm's ce no6itja meman,em npazuina Ag 3Sn ca no Aotantje 
onsputhaaarse nnoM6a ycnosmetto je pesuainjom no cxean: Ag,Sn 4Hg = Ag,Hg,.+ Sn. 

5) Ca crsapmseta ntrrepmeramnnc jegalbelba CTOjH y .  Be3H Kaman -onaxcena npomena 
maraernnx np ame H a ne ryp a. Taxo, nanpumep, nemarnerwuts nerypa Cu ca 
30%. Mn yaomemem y men cacras enemenara xao nrro cy Al, Sn, As, Sb 1iJAi Bi noctaje jaico 
dxPomarzterumna pay § 1 gon. 26). OBaj cnymaj je =pow= 3aHliMnaMB no•rome.nito mien= 

merana mitt ynaan y cacraa nerype cam no ce60 intje ckepomaruernmarz. 
6) Hcro TaKO Rao tuts nocroje enemeirrit xont Hunan° inc ancop6yjy Bonomuc, nocroje 

x ,merann Rain ce y TCMHOM cramy He pacrnapajy jean y.npyrom. To je .c.nymaj, nanpumep, ca 
OBHM naposnma: 

Ag—Fe 	Ag—Co 	Cd—Al 	Al—T1 	Fe-1313 
K—Al 	Na—Al 	K—Mg 	 Fe—Bi 

Haje perxocr jilt ce mcrolusemt men= mexnajy canto gemtmxtuto. Y raxintm cnytiajesnma o6a ato 
ce onanca ga Merlin xojH ce ronn Ha Eunnoj remneparypn pacrsapa same (mai ripyricRojn ce Tong 
Ha HEDROj Hero 06pErrHo. 3HaTHy ynory osne umajy, itarnega, H aanpemuncint ontiocn. Taxo, 
pacrsopmnsocr rtpyrux meram y rsoudyy O6xmao je ,yronixxo 	yxernixo je mama paamuca 
aTOMCHRX parinjyca Fe it pacrsopenor merana. Mebritm, =Taint ce y remnom army najmemhe 
nornyno metuajy meby .c000m. 

7) Xkulpinuts parnixanu H monetcynn Roja nocrajy nocrenemtm cienmsanamem Bono-
mina ca.niucum enemeirruma IV—VII rpyne mory ce cnomarrit y cxemy amine 428 — y faxoasaux 
sax on nom e pa u, a xnnp H n. a. Om cxema Etpernenno nonalyje jilt, seaYiYhn BORO.- 

 BBIC, nonaamt aroma Rao lilt nocrajy ananormt OHMS xojit croje nem° OA miilc. Hanpxmei), 
monexymt FH, OH 2, NH, n CH, tato na cy ananorint 
Ne, Parancanit  OH, NH3' 	a CH2  — Xanoreinima urn. 
Oae spore crumnocnt.rioncra ce onaxcajy y netuut cny-
liajemtma (yrnatutom y Be3R ca 6pojintm spennocruma 
saneurnocrn). Hanpumep, y crpyRrypn opraticxux je-
runsetsa parinxanu OH, NH, it CH, ogrosapajy 
jermom aromy xanorena, pamixamt NH a CH2 jennom 
aromy totceomtRa, paruman CH — jegnom army awls. 

Hapontrnt mrrepec .npercrasssajy Romnnexcint 
joHn 0iyyopoxujyMa (FH2+). oicconnjyma (OH3+) .11 
aMOHHjyMa (NH,+), aHallOTHH KaTj0HHMa ailiKaRMDE 
menu's. flocrojanocr OBHX joint 6pao pane y uome-
'from Petty: riox cy amomijymoae calm n0=1 MHOTO- 

TIO3HaTHX oRcopujym-cons lama seh 3H8THO 
man.e„ pox je Opy cbnyopointjym-cone mansojett y crto- 

un 428. 3axon nomepaisa xunpnna 6onnom cramy camo nepx.nopar ([F1-1 21C104), (ranma 
mimosa +580) H BpRO nenocrojan cbnyopo6opar 
[FH,]BF4).. cDnyopoitjym-jon, marnega, .nocraje a npn pacrnapazy HF y 100%-noj cym-
nopRoj KFICeMME. 

8) Acottujaunja monexyna Raparrepncrmma 3a HH.3 ncriapnAnnix xxnpuria.nacraje yrnam-
nom na pagyn crsapama eodomomux ee3a (IV § 4.,non. 5). One Lime story 6itru camel. puma e 
(tj. ca neurpannum .nonomajem sonomnta y opmocy as o6a Roopnanosana aroma) a a c kt-m e- • 

p a it H e.- no,g OCTEMEM HCTR1'4 ycnosnma npae Cy omapturrepuclute HemTo MalbOM nenoxynnom 
jryuannom (Ti. pacrojaisem nameby. jearpa tcoopnartoaanint aroma) Hero ripyre. Paco cy y ustran4 • 
xitceoun  qua jegniseisa, mina ce •  acne ca acnmermuntm •nomnicajem no/imam. nonexar; 
sajy xunpoicuceAmne. 

Tymattewe Hecitmerpnlunix. aonoturcnnix sew ne npercratirba napOlurrinc reimcoha: ca 
liaj6nnucsm aromom BOROMM je, Bea= aaneirrito, ca yriarbeisem xooprikmarinmo. Crimp je 
KOMILTINICOBaHFIja y cnrzajy cwaerputrunx swimsuit= sem, H no •MiTalby ThMEORe 'cyorrmie 
nocroje runt OCHOBHa rAeRHMTI. 

IlpeMa jeRHOM. OR HAIX, CHMeTpHMHe B0,110HWIRe Be3e cy RoktopHommenTopm se= (IX 
§ 2 son. 2). HaRpHMep, ion. HPs—  ca OBOT TReAffirrIa. Aimee na ce npercrann cxeMobt 

. 

Metynim, ,r(a 6a )14iosao xao atcIjetrrop , Mopa jja ce ynoTpe6n Boxgrax Bncolcor atepreTacor 
HHBOa 2s, rum je 6mo it notion an sernpaise ;Amor rymamerba. IIpeata npyrum carsarauatma, 
catmerpwasy sorionumny Beay Tpe6a cmarparu xao micro jou cx y, IUTO 'jolty HF, naje 

— + — 
.crpytcrypy (F F). 

. 

42 Offurra mutja 
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658 	xv. PtiOalift swwH MO motto. wawa mama= 

HajnpaSSinfulla je, sorneAS., =Mesa o6a tneAtuttra: CJIMHO c H a It 0 i npyroj Rom-

ILMICCH0j Bean CHmermay HOnOkisniy Hay Matill'IN xao Murrill* x0m6HHaime =SC-
VoCranmor H xosaneHrHor rsajamlior sejcrsa (I § 2 MS. '3). HcHopntallese inisCoa 2s y 
nano cnymajy He nsnacyje eneprnjy Havana*, i ep je npoilon sumertropiffer. enexTponcicor 
naps. HpH Hocrajarby H,eroBe sa6p$S San[aje pain* y isocrbjehe otto ispannia crsapajy . 

ce Hose m 0 n e x y n c x e syhute, Role seh onronapaj icHanrniva istOtolilla nsononanor 
aroma swum. Ilspamptasase HonapHOcrs nese ;wry ( - **Ma Spestitersma eneirrpo-
cP0Scrsa (EH = 156, E F = 721) neck p = 0,65, Xrr0 Hoxasyjn cnenehy pacnoneny apenTinnnoc 
na6oja: 6F km- — 0,65 H 6H = + 0,30. 

9) EHeprnie nen Hog mcnapnAnnac =punt amity cueSehe spesHocrm: 

H—F H—Br 1-1--0  H—N H—•P H—C 

148 88 110 .93 76 99 

H--C1 H—J H—S H--Se H—As 	, H—Si 

103 71 83 65 57 75 

HaHeXteHH 6pojesn iroxasyjy sa cy ose. Hese y Halmos cnymajeHa cna6nje, Hero into je seas 
H—H y monexyny Boson s:a (eHeprHja nese 104 arta4). 

10) IlonapHocm Hess if eitewrannn ita6ojularrotaa y HOMIplbHBHAI ximpunsta Tuna EHx 
story na ce nponene Honasehm HA SPeAncers en ... 'AcrOa onxonapajytaix enemesara 0 1 
non. 19). IIoTpe6no je caiuo noce6Ho rem y • . ,...1 ed)exar rrposupluba.H+ y omirram jona ca 
18-enewrpoHa um ce mono =Hamm SameHom wale speSttOCTH enempOcposcrsa sosossuca 
(312 axa,e) nexost ect•eximsnom — 334 klfaA as •, pTy nepnony n 350 Kica.4 sa nen. FIspamynaTe 
npennocm PHF (H Hcroapemeno Omani:ant . . . g sosomitts) pare cy y ta6nHAH: 

HF HC1 HBr • HJ H30 H,S H,Se H,Te 
0,40 0,18 0,12 0,05 0,34 0,13 0,07 —0,01 
(0,45) 
NH, 

(0,17) 
PH, 

(0,12) 
. AsH, 

(0,05) (0,33) 
CH, 

(0,40) 
Siff, GeH, SnH4  

0,26 0,06 0,01 —0,07 0,085 —0,09 —0,12 —0,20 
(0,28) (0,05) (0,01) 

Y sarpanaMa cy yule spesHocm HspazryHare Ha ocitorxy HetrOcpestsur Hosaraxa omega (npo-
cropne crpperype H nicnonnor manor= icon napa). 

11) flona3ehn on mane sonapHocrx nese ,CH, monce ce ocexasaTH sa he y r Ja o - • 

BOAOHHHHH .P HAHHa n H (CH3—, 	C61-15–H T. CJI.) HOHa3HBaTH H3BeCHY CHHH- 

norr ca arommma BOAOHITKa. JesHrbeiba =mix passutana•H pasnulsrmar enemeHara (ocHm mum 
so* ynase o6Htsio . y cacras opraacion mareprzia) Ha HpesnOr A. H. Hecmejationa; no6mna cy 
onnun Hams enemewro-opraHoca je,gmbeiba. Kao into rioxiSyje ynopeteme H,Hxossrx oco6Hua 
ca oco6HHama osrosapajylurx Hcsapn.Hrnix xvispusa, otteicHsaua cmitutocr ce omen H npHme-
hyje. Aim y Hcro speMe pnemorroopramma jesmbema snajy, pasyme ce, H HH3 cHeioulmximor 
oco6mua. 

3ameHom soscoma y HcsapsbrnaHm mspussma ca yTMOBOAOHHRHHM pasmanHma (R) . 
 noctojaHoct jeromerba o6vraso ce nosehaBa. Hannitmep, PbH4 cnommHo ce pacnana Ha enemeHTe 

nets non o6HtucHat ycnonnma, 6e36ojinc Pb(CB,), xTbria Ha 110 °  6e3 pasnarana: Y V H VI 
rpynn jestiospemeno ce jaxo nosehasa s cxnosocr xa peaxgnjama arotioije. HaspHmep, As1-1 3 

 ce He jessaH ca HJ, sox ce As(C1-13)3  MHO jennmu ca. CHIJ, rPaSehrz xemrtnexc [As(CH04]J-' 
Fkmmxas sameHa posomma yr.M.OBOAOHHVBHM pagmanom BOHM RUH nonntaechy MaKCHMaRHC 

sanorrHocrx enemearra. Taxo,•ca cbcct6Pcm  He monce pia ce no6Hje xunpHn PH, ankr je somas. 
6es6ojaH xpHcranaH P(C 31-13)5 .(r.T. 124°). 

Esspiirst =Ha COM tuncannHic mem= cy nocrojaHHja on onrosapajyhmx -  yrnonononam-
Hnx OBH nocaenn4t o6HmHo ce nane (:astx ox ce6e Ha sa3SYxy, a ca Bosom pearyjy 
Tam .6ypHo, na mecro Hacraje excnnosHja. HasYLi—Cs =Mums awrHsHocr yrmososompunix 
igepHscra ce noBehasa. Penarmano je nocrojaH 6e0, xplicranan nHTHjy eTtin (LiC,11 6). 
Holm ce Tana Ha 95° 6e3 paanarana (non ce Ha OHO 100°  pasnance Ha NaH x C,1-14). ,  

Y norneny Hapax-rein yrniononommimmx nepitHaTa antuumosemnu ?wrath( cy tnictunc &T-
ics/mum. Cann on ce6e Tincobe ce name Ha Basnyxy H 6enn, xpmcranacru Be(CH3)2  H Mg(CH3),. 
IlpH sarpesaiby y oTcyc-rny xxceontima o6a OHH icy6sinnulluy, a ca Bosom 6ypHo paanawy, 
rpasehH Melia H onronapabtx xappcixoni.•  

TpHmeTHn-6op B(CH3)3  je 6es6affaH rue (r.T. —153°, TX. ="'22°), 

npema BOAH H pas6nanceHicm laicenicHama, aim ce etteprHtnto cixcininne tra Basnyxy. Onpe4cpsaase 
rycnine merone nape ymasyje Ha npocry tbopmYny, sox oSrotapajyhll 6opoisonoinfic (112,Hi) 

• 
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§ 2. BoOouutuia jeaumema 	 659 

ma vs:K*11y. Omni° 'B21-1 6  H BF3, Tpxotemn-bop nano ammo amoHHjax, rpanehH 6e36ojne 
xpHcrane (CH 3)3B • NH3  (T.T. 56°). Tambe je go6Hseg x Kommem caaTasa Li[B(CH3)4], 
nor 6opoininpany nirrHjyma (XI § 1 Aon. 35). 

PaaaHRHTO oA 6opa (Rao x on Ga H In) any mHHHj ym Aaje Hajnpocmje yriboso-
AOHHIlHe AepHswre mje ogronapajy iXamePHHim itopmynama Al2R3 1 HanpHmep, Ty mana Al2(CHs)8 
(T.T. 15° , T.H. 125°), •T& monexynn Ha 70°  nocToje CaMO y gmepHom o6inucy, a Ha 156°  cy gii-
coconami 35%. EHeproja riscomjanaje gsmepa H3HOCH 20 laca.41Ato.a, Tj. 0Ha je camo mano mama, 
Hero xon xanoremina anymmxjyma (XI § 2 non. 28). Kam je osaj nocnegmx MaRCHMaaHO -Tpo 
BanorraR, nocrojakae cmmmx yriborionommicx jemmema He moste ce npoTymatrins Ha ocHoriy 
o6xtrinix BaneHTmix coma. IloTrrym sagonoisanajyhe o6jaumease saixone crpywrype &scam 
Hnje ;tax°. 

Y neinnaim nepuonama Rom6maugje ca yriaononoHmcirxm pagmuumma cy mon° T'HIIHII-
HHje 3a aTome ca 18-ene1c poncoom c-rpywrypom npeTnepispepHor enexTpoHcxor cnoja (11-17 
HH3 ananorHia), Hero 3a °He xojH Hmajy %army Heouipiumy crpyxTypy (3-10 HH3). OR AePm -
Bain enemeHaTa nocnentaer Txna je Hajsamoubilmja mpc•ra Hoicnappirea T pameTs 
nnar RH a, Anije je ncrivaHo nporiasame Holman° na je oxa Te Tpam epn a, Ti. on:ro-
mps cliopmym (Pt(CH3)4]4 . 

Y Hajpamje 1103HaTa enemeHTo-opraucxa jegmema cnanajy neplinaTH awn H same. 
IbnxoBa nocrojaliocT je moms paaini•ra; ;lox ce Zn(CH3)2  (T.T. —29° , TX. +44°) mum Ha ma3- 
.1330EY cam oA ce6e n 6ypHo pearyje ca sonom, AoTne Hg(CH3)2  (T.x. 93°) He pearyje HH ca Ba3- 
Ayunium HHCCOHHICOH, HH ca BOAOM. Hirrepecairrm nepimm nilmenunnusca je Rommexc ca-
cram Lit  [Zn(CH3)4]. 

AHmeT H n NCH B a cnymi Imo HOMB3H14 maTepxjan 3a no6Hjame ymononommsx 
nepHsaTa MHOTHX /Tyr's( meTana. OBH noclajy Ha OCHOBy ogronapalyhm praxmja 3aMelle3 
HanpHmep, no cxemn: • Mg ± Hg(CH 3)2  = Mg(CH3)2  Hg. Calla Ammeruplan3a mome ce 
Ao6HTH nejcrsom HaTpHjymosa asuurrama Ha metHnjoggn: + 2CH 3J 2Na = Hg(CH3)1 

 + 2NaJ. To je 6e36ojua Teunai Temocr xapairrepHaxmor cnagymasor mHpHca. lbeHe nape 
cy H3BaHpeAHO oTpoillie. 

Hpaicanuio spno Basuto enemeuro-opraHmo jenisbekbe jecre T e T p a e . T Hnon0B0 
.[Pb(C2H5)4]; TO je 6e36ojHa Tema= xoja warm Ha ono 200° . OHS ce' moixe MO6HTH nejcrsom 
nerype Na—Pb Ha eTnnonopm no comic 4C 21-15C1 4NaPb = 4NaC1 Pb (C 31-104  + 3Pb. 
Oso jermiame ce moro ynoTpe6maisa xao nonaTaw6eHomy pam noselnusa meronor oicraoi 
cxor 6poja (X § 3 non. 19). IIpx oarpesamy ,tai 400°  Pb(C2H4)4  pa3nasce ce Ca 113ABajatheM 
°nom. Iberone cy nape Him° orpome .. 

llopen jeggibema, y,xojHma cy cne BanorrHocrli 3acHheHe yribosonommxm panmanuma, 
3a mom H143 enemeHTa (Hg, As, Sn H gp.) Tambe cy spin) mpairrepacrxtim npomsons num. 
mmine sameHe ymonogoninimm panmamma. -Onne criagajy, Hanpxmep, neplisaTH marnemiyma 
Tima RMgX xojH ce gear° npmetbyje y opramsoj xeMHjH H mjyi cy pacTsom y eTpy oxapax-
TepHcaHH patinoTencom npema cxemH: 2RMgX . :4-7-■ MgR2  MgX2 . Ka° no6ap nplimep mime 
rambe Ra nocaysm x n opHn meTiin scH a e (CH 3HgC1); TO cy 6e36olHH, spa° REMO 
xcnapamst xpncram (T.T. 170 °). KapaxTep COAH Hmajy H gpyrx ,ixepHnirrx xaTjoHa CH3Hg+, 
Hpli gamy cy °Hit y norneny pacTriopiamocrH•y nom (xao H mcomjanxja y pacraopHma) pp ►  
=Min ogrompajyh•m comma ,iniosaneirine mme. Ha ensmaH Ha'lBH cy news :tars xariolat 
[(CH3)2T1))+ y mHOrnot oco6xHama aim° onronapajyhicm jegiubamma T1+. Tax° cy 
(CH3)2T1(OH) H TI(OH) jaxe 6a3e, pacrsopmmocrx HAIXOBHX CHIN 6pao ce comb* y may 

• HTn. Jana 6 a a .  je H gepmaT BieCTOBaJleHTHOT xpona (C311-13)3  
CrOH, mix je aHanoraH (CH 3)2TIOH. 

riojamasathe meTanHor xapaxrep a monsagenThor enema= Rana 	-ce 
npncajeginayjy yriaosonoHmnix pagmanx, nmexan ce jam° isigH H HerrocpenHo. Tam, F p s-
e TH n a H T H M O H (T.T. —98°  T.H. 161°) apes Aeirmy xosneHTposaHe HC1 Hcsocxyje II3 The 
noJ{OHHx no exam: (C21-1 3)3Sb 2HC1 = H2 + (C2H2)3SbC12. Cnajame TpH clumpy= ca 
DEW/WHOM HOAR, npema Tome, TaRBOM cna6n,elay se3e ma zaocTana CHOH4Ba encierpom na 
TponaneHTHH airrxmoH nomme na pearyje xao minimax meTanaH aTom. 

Meby enemewrooprammim jegmbeiaxma nocrojx glum HH3 o6ojemx. Taxan cy, HUM-
meP) MHOTH AepHBSITH ABOBILTICJITHOT Kanaja H OROBa. Paairarame Heim on OBHX jeniusema 
Hpx 3arpeBamy Age no cxemama: 3PbR2  = Pb Pb2124  H 2Pb2113  = Pb + 3PbR4 . Jegalbeiba 
Pb2R„ xoja onrompajy mrrepmentijapHom cramjymy pacriagang, He canto na mory 6wric lanno-
jam y cno6onnom cransy, seh cy TO x ,ixocra nocrojam maTepHje..Haixona mmepHocr je nom-
3asa nomohy MaTHeTCHWX HCHHTHBaa.a H nompbeiiii isipexTuriss cTpylaypnum onpebonsubero 
sa Pb2(CH3)3 : HOT41=10 ce na osaj monexyn HMa crpylaypy c.numy crow [d(PbPb) = 2,88A 
H d(PbC) = 2,25 A]. Jeginaeiaa calor THna jecy jell mi npeTcramninx mce6Hax jeAssama xa-
gaja H 07101/8 RoA xojmx nocroje nese Sn—Sn x 'Pb Pb. 

Beh H3 Hasegemx nposepa SHAH ce xosmo je 3WIRMJEJABa -xemnia enemetrrooprancxxx 
jeninaca. 
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660 	XV. 17epuodNu sant' xao moots XtflUCK8 cuctilemaTaace 

§ 3. Xaxorenupp burro y peaxiOama ca xanoremignma senima Behmia 
e.3emeHaTa ibyinamoinnue Rao meTan, TO ce Teoprtatm maiccHmanuo moryha 
Hoer 3a x y ibopmynti EXz  nogynapa no npanH.ny ca 6pojeM ogronapajyhe rpyne 
E y nepHogHom clicTemy, Ann ce ycrnapt" ma He ,nocTH>Re HH 173nanexa plea. 
AKO je y3 TO maRcHmanHa HaneHTHocr garr enemeiqa npema puma' xanoremma 
pa3minwra, TO npena3 y 'HH3y F—C1—Br+-1 6Hna yneic ca meinim CHHHC a-
Hamem. 1  

Y rpynama I—IV nepHogrior 
cHcrema npaRTutnio HocmarpaHa y .m a x- 
c m a n a BaJIeliTHOCT ene-
meHaTa y xanoreHHAHma nonynapa 
ce cRopo .yneic ca RapaicTepHcnintiom. 
113y3ein"  nocroje canto Icon Cu, Ag 
H Au (a Takobe H Rog HexHx  naHTa-
Hnga H a)THHHga). Hanponm, y rpy-
nama V—VIII TedplicRii moryha Ha-
neHmocr necro ce He nocnnice tiaR 
HH ca 

TepmHziRa HOCTOjaHOCT xanoremma y FI143) F—C1—Br—J ylieg 
ce cmamyje. IlpH mHxosoj repmwmoj gliconHjanHjii nocrajy ogronapajyhH 1114>KH 
xanoreranin, on Rohm je coax"' (Hp" garom HpriTHcAy nape xanoreHa) nocrojaH 
camo y rpalmnama onpebeHirx TeNtnepaTypa. Hanpiimep 3a "anoreinnie nnanme 
(non npirmcRom nape xanoreHa on 1 aiii,x) RapairrepricninHe o6nacm nocroja-
HocrH cxemarcRH cy noRa3aHe Ha craw 429 m ogrosapajy imam TeMnepaTypaMa 
(fig : 

Bane IITHOCT Pt 

Aajoa 4 3 2 1 0 

Cl < 370 370-435 435-581 581-583 < 583 
Br < 335 335-405 405--410 < 410 
J < 263 263-272 272-355 < 355 

H3 OBHX opojena moHce ce H3BeCTH 	nplunnimijenaH 3aRmytunc: Ha- 
JIMITHOCTli enemeHaTa, Roje ce npatt-rwmo 0111311Clibr, EMajy cam penaTHBH0 
attaxteme, jep ogroaapabr cam° 0614111111M ycncomma. Aim 6H, HanpHMep, ()Ape

linalbe naneirrHocru 6Ha0 iipmeHo Ha 400°, mina 6H ce morno pen" na je 
y jexusethama ca mopom H 6poMOM nouccHmanHa TponageirrHa, a na c jojapht 

yomure He rpm"' jenHmeme. 
CHHnianame TemnepaType UOBOJbHO ynine Ha nojaHy slime BaneHmocni 

enemeHam, notunneme -- Ha nojany HHHce HaneHTHocrH. AJIH ce Bell 143 6pojeHa 
3a xanoreinme nnannie BMW goa Hnje yHeR moryhe -no6HTH npH 3arpeBamy jegg-
mema go* 6H ogropapana CBHM invicHm naneirmocnima. Talc°, not npirmacom 
nape xanoreHa on 1 aru w, PtBr H PtJ yonnrre He nocroje, a Hem" npyrx lump-
menrijapim npoH3HogH pacnanama (PtC1; PtBr 2, PtJ3) cy nocTojam" canto y Bpno 
yciaim rpaininama TemnepaType. 3  

Kapak-rep xemHc It e neae Rog xanoremma EX, z  6Hnio 3313HCH RaRo 
OA novo= xanoreHa TO H on npHpone enemeura Koji je c Hawr pearonao. 
HajgHpeRTHHjy °new ()nor Rapairrepa np3r3xa nonapHocr He3e (III § 4). Ha cn. 
430 H 431 gam cy MICH ckgroBapajyhH 6pOjeBH ,B06HBeHH nyTeM TeopHcRor . Hapa-
nylialiama. 

Kao IUTO noRa3yje wawa 430, nonapHocr ne3e E—X Ron cimyopHga je ysex 
3Hamo neha, a Rog jonima mama, Hero Ron ogronapajyhmc xnopima H 6poimna. 
Osa npassnsocr je onysasa H Rog enemeHam BeJIHKHX nepsoga. 
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Cn. 431. 3asncnocr nonapaocrn nese 
E—C1 on npxpojte enemorra 

§ 3. Xanozeuuou 	 661 

3asHcHoc-r Hapaicrepa Bases= sex E—X oA npmpoge enemeirra Ho* 
o6pasyjy AaTH xanoreHHA, oApebyje ce ripe csera meromm nononatjem y nepHoA-
Hord cHcremy. H3 CJIHK0 431, Ha npnMepy Hese E---C1 SHAH ce, Aa npx Hpenasy 
E y masoj nepHoAH mesa yAecHo (sepTiscanHH spew( upthica) HacTaje 6pso 
cmameme nonapHocni Bese. Hcra upaskumocr je ollysaim Ha nolierwma H Hpa-
jeamma BeJIHEIDE HepHoAa. KW( 110CJI0,414,11X esemeHTH =BMX TioArpyria (HM01311 

1-7) yseH cy oHapaterepHcaum sehom nonapiouthy sere E—X, Hero omosapa-
jyhm enemeHTH AecniHx HoArpyua (11H3OBII 11-17), ripm =why .ce passim jasza 
yTOJIHKO ourrpHje, yROJIHKO je mama BajleHTHOCT E. Ca nosehamem rsasHor 
10341ITHOT 6poja (n), Tj. ripH upenasy y noArpyrui oAosro HaAose, y 141130BHMa 

1-7 HacTaje npasnsHo nosehame nosapHocrif sere E—X, Aox HoA mix= 11-
17 o6Htmo ce npilmehyje maiccisdym sa enemeirre 5 nepHoAe. Volume mom ce 

war 

Mfrs 

sir, 

p W sr 

Cn. 430. 3aancnocr nonapnocni 
BC3C B—H on npupone X.11.110TCHa 

p 
47 

43 

0.4 

0.3 

0.2 

41 

  

pehx, Aa xasoreHHAH ca HajsehoM nosapHoluhy sine oArosapajy enemeHTHma 
sesor x Aomer Rena, a ca Hajmamom rionapHoluhy enemeHTHma gecHor H rop-
mer Aena passHjellor 06J111Ka nepHoAHor cHcTema (cTp. 173). 

rope H3TIOHMHO o,AHocH ce Ha oAesure monexyne, IUTO sa cse maTepHje 
oArosapa raCOEFITOM arperaTom Cralby. rIpH upesasy 143 racosicror y H sa-
THM y tispcTo crame, HeopraHma jeutimema gory o6pa3onaTH erpyinype Asa 
OcHOHHK THEM —moneKync x y H joHcH y. Y upsom caytiajy cipyicrypa 
moneicyza 6nrHo ce He mema H rope HaseAeHe ripasunHocuH y oAHocy Ha nonap-
HOCTH sem ocTajy Ha CHa3H. HanparEs, y Apyrom c.Trytiajy HHAHBH,LIyaJIHOCT 

noje,riminx mosexy.na riarnyno ce ry6H H maTepuja noHasyje oco6HHe THummor 
joHcHor arperaTa (ca HapainepHc-rmumm csecTpaH H M ixejcrsom Ha csaux 
joH asix meronnx Haj6ausaix cycexta). 04HrneAHo je, Aa ce nojaM nonapHocTH 
se= y (mom CmHcay Ham je rope pacmoweii, y Aar= c.nriajy He minim npm-
meHHTH. 

1436op jegHor HMI Apyror Tmna arperaTa cyperype (moneHyscHe lull joH-
cm) ripti ripenasy maTepHje 133 THCOBVITOr y Telmo H HBpCTO crame 311131101, HsrseAa, 
oA Hesor Hnsa (1)aicropa — sesHgvaia x y claepiyan EX,x, 3anperantaatx PgRoca, 
nonapHorni Hese E—X y rionasmad moseHysiima HTA. 3acaAa He nocrojti oriurre 
43opmynHcame ycmosa TitHsor H36opa. Mama HRH seha yHasusaisa Ha TO Hams 
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662 	XV. llepuodnu 3cacou xao oolofa xemume cuatemairame 

ie. 6aul THII crpraype y mum icoitxpeziom cart*, gajy itnamme oc06ane 
pa3maTpaHe maTepilje, iipputdep, ibetoBa rru6ocr ii0papThithocti; 3a jonate 
Crpylaype aapairrepHcrwme cy BHCOKC •TelanepaType TonTheiba H imp:Luba, 30 
=rim-place — HHCae (III § 7). 

Ca Amax xanoreHom tow npomelie y ionn,HBOCIPH H HarapnAtaocin memo= 
aepH13ara no nepHogHOm cacreay y -r.n.a:a 11.0 M u  p T a .* a 1104,1lapa ce• C 
OHHM inTo je Beh pelieHo 3a nallapHOcr Be e. Tenn4 runiman la 'Tell= Hcnag- 
JbHBH xamoreHHAH npunagajy yr.uaaHOm 	exam= '4e130r H.IXOHier ACM more/ea, 
a IlaK0 TOTIJbHBH H IlaK0 HCHap.TEHBH 	ACCIIOM H ifr:Obeht. Metrriett, mem ce 
onamajy cx0a0BH y TonnalliOC131 H HCIHIp.Th • 	XI:411 He mory 61tru ycaussbeffit 
paaTIHKOM .  110HapHOCTH Hem. To ce Biijia, . • •!imcp, 112 glITOT .yriopelprba Tay/alai•

'Mumma H .x.Thyliama itayopH ot(a ellemeHata, 3 nepao4e: 

•NaF Mg a AIF, SiF, PF, SF, 
Temneparypa rorubeiba ( °C) 	 • 995 12$0. 1040 —77. —94 —51 
Temneparypa loby7mba ( °C) 	 1702:  - 2260 1260 —90 —68 . 

Hawo ce nonapHoc-r um not npena3y on A1 F3'xa, SiEj4  mesa canto He3HaTHO (CH. 
430), npao jenHtLetbe o6pa3yje joHCKy crpywrypy, a .gyro ---atoneaynag:4  

Paanwturro noHaintube o6e maTePHje YcnoHmetto je yrnasHom payupprrum-
creneHom 3 a HIT H h au a H. a (3aoxpy*aBa#41) HowrPanHor aToma on crpaHe 
tcanoreHa. Y CBaKOM wpm malleigny anyiliimmjyht ije TOJIHKO aenityrnyao 3.3m-
hat T p x M a „cOncisemm" 4:031yOpHma, na mouce 71ax0 cryntipt y PeatrAiliY (=a 
„Typtue. HafipoTHH, 3aumthattame maH;er no 3=mm:tut cHnHuttjymtt rca n e - 
THpH „concrHeHe cbilyopa, je ,a0B0Jb110, cripcotm CHHITHO ,Rejerso HamAY 
HcrOp0,1punc moneayna §iF4  Hcror ritna. Ha Taj Hamm crHopeaut cy ynpaso ripe-
nyCnom na noto -jentubeibe o6pa3yje crpyicTypy joncxor Tuna, a griyro — Ato-, 
nexyaCx0r. 

3amicitOcr TOH.rhHHocrH H HcriapnaHaocrH xanoreanga 	Timone cantor 
xanorena paantunrra .je. Atm cy nowyme joHcwe Frpytcrype Temnepwrype Tort7 
Jbelba H HIbrialba y H1i3y .F—C1—Br---J orawato ce,cittuwaBajy, HanpoTHH, y ripH-
cycruy monewyncHtut crpywrypa nosehattajy. Kao THamuut rtptudept mory 
na nocnpue °Ha ynopetema Ta4a,lai Tomieiba H H.rbyttama ( °C) xanoremna. Ha- . 
TpHjyma H eagmgdyma: 

X F Cl Br F CI Br J 
NaX 995 800 670 661 1702 1454 1393 1300 SIX, —77 —68 +5 121 —90 +57 153 290 

Y3pox gone npaHH.Tutocm noun y nouehathy joHcfocc p a R H j y c a (XIII § 3) 
y HH3y P—C1—Br—j.. rJLIBHE y3pow npyre je twat:ha:4 e o'p M Jb H . a 0- 
c T H xanoreHa y TOM HcrOm "my, 3axHamyjyhH 	pacry H cline non:magma 
trameby nojegnium monexyna, npoy3powortaHe IbHX0BHM ,aHcnepcnommi y3ajam-
Hum nejcntom (III § 6). 

Kapawrep npomeHe 6 o j e xanoreliMga no nepHonaom cHcremy Et& je 
paitHje 6Ho npoymeH (XIII § 3). 

HO CBOM noHatuatby n p e M a . BOA H CBH • pacrsopmanni 'more= 
mm,gm mory ce rpy6o nogenwrm y qempm rpyne, &Tut me4Y HAtma He nocroja Heim 
ourrpa rpamata.  

IlpHoj rpynif npxna,rtajy jeggii,eiba enemeHara, 1, 2 (143y3ei Be) H gemf- 
MIP1110 3 H143a aHanorHje (La H tBerotut HajtImpau cyCeilli)i a TaKO4e Ag+ H T1+. 
CHH °Hit nonneucy y pacrsopy eneirrponurtmoj Anconmjauxjm, xoja npairrvsmo 
Hmje npaheua map:111143°m. 
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§ 3. Xanozeutiou. 	 663 

apyra rpyna o6yxsaTa cxopo cse ocrane enemenTe x onapanTepHcaHa je 
malbe Hnn mime jaxoM XII,ITOJIM30M xanoreHuga EXx . Osa je yromuco noony-
Haja yxonInco je sanerrrHocr E seha H 'berm paXijyc maim. Hog jemtuaim mum 
ycnosHma y gecHum HH3osHma (13-17) xggponma je Hapancefia jaw Hera y 

nesHm (3-7). 
Y Tpehy rpyny jIona3m mann 6poj nojegilmax xanoreHuga (HgC16, CdJ1, 

PtC14, AuC13  HTs.), uojH ce cxopo Hnmano He nogsprasajy XHApOJIH3H ycnei 

csoje penamsHo cna6e AHCOnHjanHje. ATM 3a Hene og Ibux (PtC14, AuC13  HTs.) 

napan-repHc-rHtmo je -max se3Hsame monesyna Bose, npH qemy nocrajy nom-
mexcHe ansonuceisme (XIII § 2), HanpHmep, no cxem0: . 

2140 PtC14  = H2 [(1-10)2Ptc14] 

Haj3ag, gernrroj rpynu. npHnagajy Hem xinoreHno HajHemeTwnsijaz 
enemeHaTa (CC14 , Is1C13 , SF6, OF2  H np.). To cy ce maTepHje, mino pacrsopae 
y Bonn, Koje npalcrligHo He nosnexty enesTponummoj miconHjar.OH. 36or.  

TOra ibtncosa xvisponHaa nodo6mumm ycnosHma Hge Mime rum Mane en o p o 

'cancan TOjIHKO cnopo sa •ce npawrwmo He mosKe cmaTpaTH jja yormrre nocToja. 

AnH ova rums Ha npajy spajesa 6yje noTnyHa. 

Cnopocr xemmcke peataulje someby Bose H Tammx jestubetha Imo IUTO Cy 

CC14 , CF6  H CJI. npoy3pososaHa je He canto cna6o nonapHum Kapawrepom se3e 

Bch n npanTHquo nornymun 3aoxpywasmern Heurpannor aToma og c-rpaHe xano-. 
reHa. 36or Tora ce, HanpHmep, xtigpo.nma CC14  sprint HecpasmeHo enopHje 
Hero mrsponma COC1„ ma na. nonapHocr nee C—C1 y o6a cnytzaja mopa 6HTH 
npH6nHamo jesHasa. Hcro Tau°, *so ycnopasathe xusposme y HH3y COF 2— 

—00C12—COBr2  crojH Hecymnalso y semi ca nosehamem 3anperame xanoreHa 
y TOM HCTOM rimy, ycnes mera je nempanHH ATOM yrmemma cse mule H mute 
H3onosaH os cnormbHx yrimaja. Osanso 3aurrshasame (3ampyncasame) neH-
TpanHor =vista, Koje ra cnpezrasa na sobe y HenocpegaH gogHp ca crpamm imam-
Hama, Hcncabasa ce, npema Tome, He canto Ha Taqsama ionmeffia H H.Tbriama, aeli 
Hynosehamy xemHcHe nocTojaHocTif jegmesa. 5  

. OtnirnegHo je, sa crenen 3aunkne genrpanHor aToma mopa HrpaTH 
HHjy ynory H npH rpabemy xomnnexc a. CTsapame nomanenca Ka-
pan-repncrwmo je 3a xanorenHge spa° MHOTHX enemeHaTa, npH tfemy =nom 
crsopemnE somnnenca mory 6HTH Bpi() paansmTH, Ka0 IIITO ce SHAH H3 osse 

saTor npernesa anugoKomnnenca (sHgn Ha crpaim 664). 
CxnoHocr xanoreHnna EXx  Ica peammjama astamje H nocrojaHocr ogro-

sapajyhxx ammosomrmeuca, no nparamy, ce cmamyje y HH3y F—C1—Br—J. 
HanpHmep, cones H[SbF6] H H[SbC16] cy spno mHoro6pojue H no o6rsumm 

ycnonHMa noTnyHo nocTOjaHe, sox geptwarn H[SbBr 6] nano oTnyinTajy 620M, 

a cam H[SbJ e] HHcy yonurre no3HaTe. H3y3eTaKa og osor miner npasana HMa 

camo no naTjoHa 3HaTire concrseHe seci)opriumisocni, npH qemy ce °mom y TOM 

cayllajy mmajy y cynparHom.upamy. HanpHMep, HgF 2  He Haje ycimure almEto-

HomnaeRce, AOK cy ca OCT3JIHM xanoreHHAHma Hg 2+ OHH Ao6po noaHaTH H noH 

o6HInffim ycnosnma noTnyHo nocrojaHH. 
Hamm nperneH noxa3yje Ha o) eaemeHaTa maaux nepHoHa xanoreHcHe 

(cxopo Houbrumo clayopose) aHHHoHomnnexce rpase caw H, Li, Be, Mg, 

B, Al, Si H P. Y BeJIHKHM nepHosama &I-warm H anKaJIHO3eMBH meTanH (1 H 2 HH3) 

yonune He notia3yjy TeHsemmjy sa rpase Romnnesce, sox trnaHosH cnegyjYhax 

3-5 HH3y sehnHom rpase oneT cuopo Hcs.Thrmso somnnescHe cpayopHse. Ene-

moult 6--717 HH3a Beh cy mune Hnu mame THITYMIln rpmurrenm somanexca He 

camo y ossocy Ha 4rryop seh H y ogHocy, Ha spyre xasoreHe. 6  
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664 	 XV. 17epuoduu swum xao °aim xemuace acculemairciace 

Omxrra cbopmyna 
1400p - 
moms 6poj 
E (alums- 

Taws* 

Masa= Nevi* canto Rao nojezunui 
npercramuum) ca 

Banemom 
E 

V 

IV 

III 

M[EXI] 
Ms [EXsl 
Ms[EXsi 
M Mid 

Ms [EX4i 

Ms Mc) 
mi[Fid 
m[EXJ 

Ms [Cs] 

Ms [EXe] 

M4  [EX,] 
Ms [MCA] 
M [3X5] 
M2[EX4] 

Ms[EX7] 
M4 [EX8] 
M5[EXal 
M [EX.] 
M2 [EX7] 
M3 [EX.] 

H, Li, Cu Ag, Au 
Li, Cu, Ag, T1 
Cu, Ag 
Be, Mg, Zn, Cd, Hg, Mn, Fe, Co, Ni, 

Cu, Ge, Sn
' 
 Pb, Pd, Pt 

Be, mg, Zn, Cd, Hg, Mn, Fe, Co, 
u, Sn, Pb, Pd, Pt 

Zn, 
Ni,

Cd, Hg, Co, Cu, Pb 
Cd, Sn, Pb 
B, Al, Sc, Y, La, Ce, T1, Mo, Br, 

J, Fe, Pt, Au As, Sb, Bi, Ga, Re, 
Ru, An, V, Rh, Pu 

Al, Se, Ti, V, Mo, Mn, Fe As, $b, 
Bi, Ti, Ru, Rh, Os, Au, In, B, Cr, 

Al, Sc, Y, La, In, T1, Cr, Mo, Fe, 
Ir, As, Sb, Ti, Bi, Ga, V, Rh, Cu, 
Au,,  Os)  

In, Sb, Bi, Ru 
Tl 
Th, Te, Zr, U, Pt, Pu, Sn 
Si, Ti, Zr, Th, Ge, Sn, Pb, Mn, 

Re, Ru, Os, Ir, Pd, Pt, Sb, Se, Te, 
Ce, Hf, U, Pu, Cr, Ni 

Si, Zr, Hf, Ti, Pb, Th, U, Co 
Zr, Sn, Pb, Ti 
Zr, 
P, V, Nb, Ta, As, Sb, J 
Nb, Ta, As, Sb, Pa 
Ta 

I 

II 

2 
3 
4 
3 

4 

5 
6 
4 

5 

6 

7 
8 
5 
6 

7 
8 
9 
6 
7 
8 

gonyze 

1) Y HH3y F--C1---Br—J jejmospemeHo ce estamyje Cp0ACTBO xaTIOrena npeMa CBCHIp0- 
Hy (VII § 4), pacre pa.aujyc joHa X-  H nosehasa ce %email soixophummocr. Csa rpn cbalcropti 
Triply Ha moryhHocr nojase maxcHatamte Banormocr E y jemtom Hcrom cmepy. YKOJUIRO je MaIbli 

xekuicsa a K T la B H 0 C T Hemerana yTOTIIIKO MUM 6poj 
40 4 	O . 	2i 	smarm= esesrpoHa mory orpruym merosix aro= oil 

4 S 	aToma E. Ca nosehmem lyx A H j y c a X mory ce noja- da 	14.g 	1 	t 
I 	 BHTH npenpexe y oapHouby BeJIMIHHC x y • 43opmynx EXT, 

y se3H ca 3anpeatimcmtra omtocHma (XIV § 3). Hajaag nose- 
! hose .4 e 4 o p M a. 11 s o c T it joHa X-  npoy3poxyje noja-

43 . 	 I. 	. =lathe reimemme 3a cmosambem soopmmaammor 6poja 
(XII § 3), inro je xo):x BOBBBaReHTHHX enemeHan HeH36esuto 

44 	
I, ci  

sejcrso csa•rpm cbawropa H ycsmobasa nocrojame y rnastiom 
se3aHo c jemmxpememot cmatbeH,em sasemsocni. 3ajemumeo 

rexcry nOMeHyTe llpaBHBHOCTH. 
Q2 

_83semniocr 
1 	2 	:7 	4 

Cs. 432. OgoocH ronnora crsa- 
palba =norm= Na—Si 

2) Tonnoxe c xsapa H. a xanoreHmla EXx 
may F—J 6p3o ce cmatbyjy. To ce Fromm jatte Hcnomasa 

0,0 .  ysomaco mum BaReHTHOCT EHMalbHiberos p a-
ixHjy c. Aso ce jemlospemeHo Hoseha sanewntocr H cma-
11.11 pagojyc E je saparremicrwmo 3a HMS CABILHO HOH-
crppicanix joss), nomeHyra npamum nocraje Hapowro 
H3Pa3Hra. 3a ma Na+—Si 4+ jacHo 	je mama 432, 
Ha .sojoi cy Ran t o ix H o c H Toms= 	 (imixose 
spesHocra 3a oarosapajyhe clasyopuse y3er cy 311 Ammiuy). 

Tommie crsaparba Itaxioremma KaTjoHa Ca 18-eBeHTp0HCICHM Hall HeA0SpateBs' C 11 O Jb-
omoTa gem yses cy 3HaTHo muse, Hero xerjoHosa Tana HaeprHot rice ca 
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Ha6ojeM H npx6nimmo HcITIM pagxjycom, npu tiemy npH nperiaay no Hliay 	Me1yeo6He pa- 
=me nocrajy elate oinipxje .Ynopebeiba waja npnicamy cne rope HaBeneHe nparimmocrx Aare 
cy ry 3614pHoj 

E 	 X F Cl Br J 

Li + (0,78 A) 146 98 84 65 
Mgr + (0,78 A) 132 77 62 43 
LiX/MgX2  1,1 153 1,4 1,5 

Cs ± (1,65 A) 132 106 98 84 
Li 4-  (0,78 A) 146 98 84 65 
CsX/LiX 0,9 1,1 1,2 1,3 

Rb ± (1,49 A) 133 105 96 81 
TI ± (1,49 A) 77 49 42 31 
RbX/T1X 1,7 2,1 2,3 2,6 

CO + (1,06 A) 145 95 81 64 
Cdr ± (1,03 A) 	• 86 47 38. 24 

CaX-2/CdX2 1,7 2,0 2,1 2,7 

Sr' + (1,27 A) 145 99 85 68 
Pb'.± (1,32 A) 80 43 33 21 
SrX2/PbX2  1,8 2,3 2,6 3,2 

I-  - 
Mgr + (0,78 A) 132 77 	62 43 
Ni' + (0,78 A) 79 .38 	27 11 
MgX2/NiX2  1,7 2,0 	2,3 3,9 

§ 3. Xanommau 
	 665 

3) Ha ocHorly Xecosor aaxoHa gory 6 MTH npH6JUMBO Haps ____  
Irma xanoremina Rojii 6x onrosaparm Heyo6imajeimm Baneirmocrama enemeHara. Kao nimmep 
Xajemo Hapaqyitaxame aa Hnop a A H e o H a. 

liponec crsapalba OBOr ieMnbema H3 enemeHara mome ce paanonorm Ha one noje-
xime cbaae: 

1) Axcourijanxja monexyna racosirror xxopa Ha noce6He arome. 
2) JoHliaamija racommix aroma HeoHa. 
3) Cjemmarimbe enexrpoua ca raconmum aromxma xnopa. 
4) KoHnenaosaibe racommix joHa Ne+ 	y xplicrane NeCl. Anre6apcmi 36Hp eHep- 

rxja lc* ogroxapajy cam omim npoxecxma mopa 6wrx jenHax rpameHoj rormorx crnapama NeCl. 
Benwurna eHeprkija 3a 1-3 (1)a3y nosHare cy. Hanpormi, 3a ibaay 4 iviorytia je camo npx-

6mixam nponeHa: nomro aanpemma Ne+ mopa 6wrx 6nticxa aanpemmix Na+, To ce mome nper-
nocramrrii Aa  je eHeprxja xpncranne pemerxe NeC1 npx6rummo Hero mionium Imo x y cnriajy 
NaCI. Tam), nonammo no one cxeme 3a HapatiyHariaibe: 

(Ne) 	496 Kna.4 

Ne) 	,4C1,) 	 ► C1' ► 	me) .  

N. 184 K NBA  I 	X 11/0/7 	
"- [Nen] it- 

Ca6apatbem nojegmhix eoeruja Ao6nja ce aa rpameHy ronnory crnapaiba NeC1 H3 enemeHara 

(x ma,i) upx6nmium npermocr 184 + 85 - 496 -29 = - 256 man. Oryn je paaymihimo 

aaurro NeCI ycrsapii H He nocrojx. 
Ha cniman Hamm impamyHare npg6.nmmie HpexHocni 3a ronnore crpanaiba paanxx 

xnopnna Na-Al, ynopeljetie cy Ha cnmin 433 ca no3Hartim apexHocruma aa NaC1, MgCI, 

	   '- (Cl) 	 

I -Y9 ItKol./7 	 • ea irxan 
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Banewniocr 
2 

#7 

666 
	

XV. 17epuoams 3wcoll Kao ocnoea xemucxe cuciiiematiiiuKe 

AIC1, (ropibe mum). 143 came ce BHHH na ce jegmbetba lc* ogrosapajy npeuom e.p - 
H H M Baneumorruma Kao urro cy NaC1 2,_MgC13 .krg., a nocTajy ogrugalbem jeguor of cult- 
voila HeoucKor omoraqa, mory 20614TH CaMO y3 yrpomax fiCIHHIDS Konwania euepruja. Thum 
je aproHcx14, HpHHTOHCBH, HTE. OMOTEP1 maibe 1.1BINT, TO TOILBOTe crsapausa, Hanpumep,. xnopuria 
aproHa H xpiurroHa mopajy 614TH Beh 3HaTH0 Bete: ArCI — 126 	H.KrCI — 95 IOWA. 

Critapaibe jegins.eibe ,xoja 6u ogroBapana 
H e n o , T H y H 0 M HatopinuhaitaibyBaneHTHOCTI1

' 
 Ha-

nponia, 6usa c oc`1036abaibem eHepriiie (cn. 433). km 
°Bo je y Helmut etnynajeBa. non 'enemettaTa ca mano.ss 
BaneHTHonrhy 3HaTHO *wise Hero ripit ncitopnwhasaiisy 

-HopmanHe BITICHTHOCTH. 36or Tara ce ca jeginbensiima 
xao urro cy MgCI, AICI, AlC1 2  H ca.  yonurre Ii He cpe-
hemo, ma ga ce Hens on 01314X mory gO6HT14 nag Hapo- s 
IIHTHM ycsiosnma (ynop. XI § 2 gOn. 10 H XIi § 3 
non. 22), Rog pluneitanewrinix enemeHaTa nonoutaj 

/00  ce uecro melba y o6paTHom cmucny, H Hajnocrojaintja  cy ynpaao oHa jeginboba xoja He ogroBapajy maxcH-
. manHoj Beth Heicoj iniacoj BaEeHTHOCTH. 

-200 	 4) Y cnyuajy AIR, H SiF4  panut crenex 
mine Al it Si 3amicH yrnarmom on paannxel6MX0BMC 
B a n e H TH oc T H. I4cro Taico, ounr.negint npii- 
MepH e4ieicra y cmitcny npomeHe Tuna cTpyxTypa mory 
6HTH ycnorubetnt H pa3JIHKOM p a g H j y c a newrpan= 

Cn. 433 TonnoTa .cmapaiba 	flux nom. Tax°, ThC14  (1,10 A) 	ce Ha 770°,, 

	

xnopitga Na — Al 	 a TiC14  (0,64 A) Ha —23° . Calmat Harm! citonoilu 
nocioje noHeicart H OpH npomeHir crpywrype cnonstiser 

enexTpoHc icor o m o T a u a. Hanpumep, YCl, (1,06A, 8 enexTPatia) TOHH ce Ha 624° , a TIC!, (1,05 A, 18 e.nexTpoHa) — Ha 25°. '• 
5) Ynntaj 3aututhatiaiba ce jacHo npumehyje it Hog npocrtnc peaxnuja mnmeHe H3Mely 

jeginbeiba Koja ce He pacnagaiy Ha joie. Kao HAT° orneg nopca3yje — xnopitint, 6pomitrut H jo-
g:14,4H P, As, Sb (Tim EX,) H Ti, Ge, Sn (mn EX 4) npu mammy jenHor ca HpyrHm ma y xaurioj 
Hom6imagHjH naHo Hamen.ajy xanoreHe, nplt qemy ce yciaorraHma ogpebeHa panHarema Hameby 
110Ba3HRX marepHja, npoit3Boita noTnyHd Hamote n paarniturrxx MeLHOBHTILY xanorontga. Hanpo-
TRH, aHanorHH xanoreinunt yrubeinixa II cHuanHuHjyma npaRTaquo He yttecrHyjy y TBEBHM peax-
mjama H3MeHe. Tome, je, ounrnegHo, y3pox noTnyna 3alimaleHocT C II Si y ISHX0BHM xaHore-HHAtima EX4, 3axita.ibyjytut tiemy nojernimi xanorani gpyre pearyjyhe maTepine He awry Rpm-
BpemeHo Ea ce Boxy 3a nempantin aToM, urro je HeomoHHo 3a ocruapeibe itamene. 3aHHMnbxsO 
je nay oxiocy Ha BOEy cHHHHHjym y X8.110TeHHEHM3 SiX4  luije join EOBOH,H0 3aurrithot, urro 
noxa3yje xitriponuna xoja ce natio Hatiptuyje. 

6) Kao urro je 6Hno paHHje noxaaano (XIII § 3 non. 5), Benincy cnHuitocr ca joimma xa-
noreHa noxa3yje y mHorom nornegy joH CN- . OH= H3HOCHMO npernexitseroBux KapaxTePitcnni- 

	

mix THnoBa ainnioxomnnexca. 	 , 

BaJleHTHOCT 
E 

Eo0P/Ilomozookot 
6poj E (3H3J111- 

THMKH) 

_ 
uninTa tisopmyna 1103HaTH HOE 

0 4 M4 EE (C NM Ni, Pd 
I 2 M [E(C N)2] Cu, Ag, Au 

3 M2[E(C N)3] Cs, Ag, Mn, Ni 
4 Ma  [E(C N)4 1 Cu, Ag 
5 M4 [E(C N)5] Mn 
6 M5[E(CN)e) Mn 

II 3 M[E(CN),] Zn, Cd, Hg 
4 M2  [E (C N)4] Zn, Cd, Hg, Cu, Ni, Pd, Pt 
6 . Mt (E(CD)61 Cd, V, Cr, Mn, Fe, Co, Ru, Os 

III 4 NI [E(CN)4] T1, Au, Co 
6 Ma [E(CN)6] V, Cr, Mn, Fe, Co, Rh, Ir 
7 M4[E(CN),] Mo 

IV 6. M2[E(CN),] V 
8 M4(E(CN)81 ' Mo, W 

V 8 M,[E(CN)8] Mo, W 

OE Ha6pojam4x je,ambez-ba HapounTo cy HHTepecanTHH riepuitam opmanno HynToBanenTHor 
iturtna ii nonaginyma. 

-Joo 	Ne 
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§ 4 accuou u muxotni xuopausa 
	 667 

§ 4. Oxcugu H 'buxom! sugparu. Ma=manila BaneHTHocT enemeHaTa 
npema miceominy ogrouapa, no npasnny, 6pojy one rpyne nepHognor cricrema 
y KOjOi ce OH Hananii. 143y3emi oA °Hoc upamina pewammio cy mago6pojmi: 
Ty nonane Cu, Ag, Au, H, F, Br, Henn naliTarunix (Ce, Pr, Tb), selixxa marl-

mina H enemeHaTa VIII rpyne. Ca Se H J arum °Haw HHcy no6Hjerm y cno-

6onHom craiby, ama cy nomaTH HAIXOBH nepHrtaTH. 
Oco6HHe oncrina Koji!' onrotiapa naparcrepricurtmoj HaneHrHocra (a Hapo-

gHTO iberoua minpaTa), y nehrum cnyqajeBa, Hajuanunijii je momeirr 3a onpebra-
nalbe xemzcHor napaicrepa nomtmor enemeHTa. IIpema Tome, Tamix °Howl 
mory ce Ha3BaTH KapanTepacTHquHm. Homo cy OHM Hai3aHRNUbli-

MOH ca rnemiurra ornuTe cricremaTHne, o rbraMa he one nueTexcHo H 6HTH 
rompa. 

Cn. 434 Tonnom cmapan,a napanmpncmtumx mama 

TonnoT e cTuapa is a (cpagyHaTe Ha rieny) napaHTepHcrvinmix 
maw ynopebeHe cy Ha caring 434. H3 came ce SHAH, enememuma 1-6 
Enna aHanorHja of rosapajy mHoro Bebe upenHocrx TOMIOTHHX erl)exaTa, Hero 
enemeirrnma 11-16 mina. Oria tuubernina, Tem) BenaHa c panmucom y crpyrcrypn 
crrommx enercrpoHomx omoTaira onrouapajyhmL jona, biome ce yonumrrH y 
°Pliny ouor npas H n a: TormoTe craaparba manor-mix XeMHCICHX je,rimberba 

naTjoHa c 18-enenrpoHcHHm Him HenoupureHHm CHOMITIHM omoTagem 3HaTHO Cy 

mime Hero KaTjona Tina miepTHor raca ca HMO% Ha6ojeem H runi6mmaro =Tor 
panHjyca. Kao npHmep nojH Hnycrpyje ouy npamumocr mome na nocnywn ono 

TonnoTa crua alba Herm oncrina (xxan Ha ream-emmuaneirr). 1,2  

KaTjon Na+ Cu Ca2÷ Cd2÷ Zr4+ Pb4+ ,Rb+ I T1+ I Sr2+ Pb'-1- 1 Mg2+ Nisi 

Pagnjyc A 	 

mer OMOTatia 
Tonacrra crimpa= 

na (xxa.4) 	 

0,98 

8 

51,5 

0,96 

18 

21,3 

1,06 

8 

75,9 

Cip3ncrypa ClIOJE, 
 

1,03 

18 

32,6 

0,87 

8 

64,5 

0,84 

18 

16,3 

1,49 

8 

41,5 

1,49 

18+2 

21,2 

1,27 

8 

70,4 

1,32 

18+2 

26,2 

0,78 

8 

73,1 

0,87 

16 

29,2 

Y orpormoj Hamm HaparcrepHcrwrmi MCKIM cy mime rum name T e m x o 

TOHMHBe maTepHje. klnynerna nMa penaTmmo mano. Ty gana3e yrnamiom 

DOA 06W1HHIVI-ycllosHma racouHT CO2, TeLuni C1207  n M.11207, 'IBpCT, anH rpm 
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VII 

668 	XV . Ilepuoanu 3aKou Kao ocKooa, xemucKe cuaTiemailiuKe 

.naxo TOHJM1BH Ru04  (25°) 14 0s04  (41 0), a Taxobe N205(25°) H SO3 (45 c). 1(014 nano cy6aHmtnny. HajTeme TOIM,1413H oxcHAH cy Be, Mg, Ca; Zr, Hf x Th; inqj 
Tatum Torimeiba nice H3m0y 2500 H 3000°. '3aHHm.a.Hs je Hamm cxox Ton.nm- 
norm H Hcnapa,HHoc-ru unmeby CO2  H S/02 : HpHo jegmbekbe cyarnimmne Ha 
—78°, a gpyro ce TonH Ha 1713 °  if 'myna Ha 2590°. 

CBH RapawrepHcminm oxcHgn eneinenaTa Maim nepHoga cy 0e36ojim. 
HanpoTHB, mHorH H3 Beam= nepHoga cy o6ojeHH. Ono je xaparrepHommo 3a cne tmaHose I H II HH30/3a (H3y3eB K), a TaxOhe 3a -  V, Cr, Mn (4 nepHoga), 
Ru, Cd, In, Sb, Te (5 nepHoga), W, Re, Os, Hg, Pb; Bi (6 nepHoga), mHore 
nairraHHge H axTHHHge. Meby imam oxaumma•enemeHaTa Hina join alaTHO mime o6ojeunx 

OgHoc Hapax•TepHcnmaxx °MIX' npema BO)* BMW ce 143 OBOT ynopegnor npernem: 

HoRamalbe npema Boum 	 Ka,,mcrepuermnio sa 

A. PacTuapube 6e3 npumeruor•xemucxor 
gejcrua 

B. Xemucuo nejc-rHo ca ersapausem pacrs0P-
MHBILX xmupoucmga 

B. Xemucuo Aejc-rso ca crsapamem cxopo 
Repacrsoruhurnix xuupoRcuua 

r. IIpamutmo orcycruo xemucxor nejcrsa 
parmapaffia 	 Belunly manioc enemourra 

XHApoxcHgH xojH ogronapajy oxcHgHma nocnegmer THna, mory ce go6HTH canto 
nocpegHum nyrem. Y nom cy cxopo CBH OHH (H3y3en TenypHe 1(HCCJI1411e) npax-THIIHO Hepacisopanm. X14,gpoRcHgx Cu+, Ag+, Au+ H Hg2 {-  .naxo ornyinTajy 
Bogy neh nog o6HnHHm ycaotanna, HanpoTHB, }mina xliceoumnia je;:onbetba 
Se H J no3HaTa cy canto y EtHony ogroaapajyhinc cno60,UHHX HI4Ce771141141 HAIXOBI{X COJIH. 3  

110111O cy oco6HHe xxgpoxcHga 6n..ne JA0B0JbH0 HCITIIHO nrioygetie paynie 
(XIII § 3), cone gajemo canto xpaTax ynopegaH nperaeg BALX0/MX THnoaa y pew ca OHHM enemenrHma 3a Roje cy gaTH Timm:3H HajxapaxTepHcrHtnnijo. Y nperneg 
cy yHeTH H ,EtepHBaTH Hajnanamjmc HHmaix 0Kcmga. 

Bameur- I Hapaxtepnc- 
T14,19H Tim HOCT E 
motpoxotqa 

  

XentricHH Hapax-rep xugpottcuna 
6a3tin 	. 	amikriepau 	 . xtneeo 

  

   

Ru, Os 

aiiiuume x tuncamosehute merane, B, C, 
N, P, As, S, Cr, CI, Mn, Re 

Be, Mg, Sc, Y,•La, Sb x .THIHTHHHHC 

EOH 	Cs, Rb, K, Na, Li Ti, 
(Cu), (Ag), (Au) 

Ra, Ba, Sr, Ca, Mg Cs, 
Mn, Fe, Co, Ni, Cu, 
Cd (Hg) 

E(OH)3 	La H =muumuu, Y, Sc, 
HEO2 	Ir, Rh, Fe, Bi, Ti 

E(OH)4  l Th, Hf, Zr, U, Ce 
H2E03 

 H3E04  1 
HEO3  f 

HBO.' — 

H,E04 

 HBO 

E(OH)2  

.1 

Zn, Be, Pb, Sn 

In, Al, Ga, Cr, 
Sb, Au 

Ti, Pb, Sn, Pt, 
Te 

Ta, Nb. 

U 

•CI 

B, As, P, N 

Si,• C, e, Se, S • 

V, Sb, As, P, N, 
J, Br, Cl 

w; Mo, Cr, Te, 
Se, S, Mn, Re, 
Os, Ru 
Mn, Re, Cl; J 
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§ 4. Onuau u /614X08U XHOPHSTSU 
	

669 

HAAR ogo3go Harope (mum o6pamo) no caaxoj nogrpymi nepHogifor 
mama, oco6HHe xaparrepHcrHumix oxcuga u HAMM ximpoxcHga memajy 

ce yornnTe cactum npaiumo. Ilpurom ce Fmk 113 npmnoweHor ynopegHor npe-
rnega Tonnora cluapatba (3a malty Ben)) BMX Aa ce Rao aHagorm enemeHTH 
Niannx nepHoga y gaTom curzajy noxa3yjy 6am unaHom 1-7 Hine, gox ogro-
Hapajyhn npercTaBHHHH 11-17 HH3a oTarynajy og oinuTer Ton npomeHe AO' 

THEM= BeZIPIHHa. 

E20 BO E203  E02  E202  E02  E207  

Li 
71 

Na 
51 

K Cu 
43 	21. 

Be 
73 

Mg 
73 

Ca Zn 
76 	43 

B 
56 

Al 
66 

Sc Ga 
68 	43- 

C 
24 

Si 
51 

T1 Ge 
55 	32 

N 
1 

P 
36 

V As 
44 22 

S 
18 

Cr 	Se 
23 — 

CI 
? 

Ma' Br 
? — 

Ha To yxa3yjy K xemHcxe oco6HHe xugpoxcHga. AoHcra, ugyhia ogo3ro 
Hamme no cHaxom luny aHanorHja onauca ce npaHanno c.ne6Jben.e xxcenor H 
nojatiasanse 6a3Hora KapaxTepa sinner xmgpoucHga. Hanpann3, CuOH je c.na-
6Hja 6a3a Hero NaOH (H Li0H), marne3HjymxtuyoucHu Hma canto 6a3HH Hapax-
Tep, nox je Zn(OH)2  amciponpau (H no oco6HHama npn6.imwyje ce Be(OH) 2) a 

uHcene oco6nHe Ga(OH) 3  H3panceHe cy jalle Hero xog A1(OH)2 . 3a xligpaTe H2E03 
 enemenaTa IV rpyne }imam° one spegHocTH KoHeranTa gHcolinjannje: 

K1 4 • 
5 • 

10-7  
10-11  

Si 
3.10-10 

 2 • 10-12  
8 
2 

Ge 
. nrio 
. icrls 

Ho HpegHocrm K1  repmanHjym „npeocaue" ounntHiYm. Y V rpynn (boccDopHa 
H apceHosa KHCCJIM19 cy npH6Jumuto jegnaxe no jatanni, xao urro ce BHP:11 113 

ynopebema KoHaraura gHconHjaHHje: 

KHCCJIHHH K1 K2  K, 

1-13110, .7 	• 10-2  6 • 10-2  3 • 10-12  
1-12AsO4 6 • 10-2  2 • 10-' 7  3 • 10-1s  

OBO HCTO 'Tem! H y VI rpynx 3a cymnopHy (K2  = 2 10-2) H deneHoHy (K2  = 

= 1 • 10-2), gox je xpomHa (K 2  ----- 3 • 10-7) hillOTO cna6Hja Og 11)11X. Y VII rpyrni 
mice.runia THna nepxuopHe H nepmaHraHoHe 3a 6pom yonurre HHje Homan. C1311 

OBH pe3ynTaTH omega croje y 110T1IplOi CalUlaCHOCTH ca OCHOBHHM npinununima. 
TeepHje o enewrpoHcialm ananornjaMa (VI ,  § 4). 

Aonyme 

1; 143 cmnce 434 mins ce mapasTepncnixem oco6enocr Toxa npomene Torsion eratipangt 
OKCHHH no nepnopnom cncTemy: y 2, 3 H 4 newtons maxcnmym onrosapa ABOBILIICHTHOM 
enemenTy, a y 5 6 nepnoas — TposasenTnom. Osa oco6enocT crojz, Ramos, y sera 
ca 3 a a p e m x n c x x m onnocuma. Ha seam! analiaj OBRX ysaayje n ynpaBo cripoTan 
Ton npomene Tonocere cTsapatha oxcinui E 20 (Li20 inn.) x E02  (CO2  irro.), gnomic() ce rto-

Behasa pannyc-  E (ca. 434) . Amara am cxoaTinio jeiwe H npyre onciine.Kao monism 
Kojn ogrooapajy =ay AS2  (Ti. 04 H WO, °moo ce minx Eta ce y o6a corm* Tonsure 

crsapana himajy no nje gnax 0, parryhm ca nooehaibem animal RA/RB: 
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670 	XV. HeppaN14 MON Kao wow WNW ataliemafiux  e 

02-  C4+ 	Si'+  I Ti4+  7.1 4+ 
B Li+ I Na+ k+ I Rb+ 

RA/R/3 	  
TOILTIOTa crsapaiba (max) 

Iia Be3y 	  

1,69 

71 

1,34 

51 

0,99 

43 

0,89 

41 

0,11 

24 

0,30 	0,49 °  

51_ 	55 

0,66 

65 

2) 31iBlikULEB marepgjan Be npozzegy ynore sanpehihniciasx onuoca neje ynopebargatbe 
mason crgapaas jexinbetha paging exemenara ca HemeriumMa Kohl cy Ka &warn no CIK/j0j a10203110CTR, xao II1TO cy mop H xxceointx. Homo je HPBH jennogancHraH, il=11 xgosanehmui, 
penaragaH 6poj aroma Hemerana Hox xnopsvia is Yoeic .1:Manyt Helm Hero onrosapajyhmx 

:l anix  0HcKna. Rim° ce oBa trinbemna HC110.1b3B8 Ha TOECIOTahla 	puha, M Ce UM N3 013Ke lallieTOr ynopelxiba Hamosora oxHoca xox x.nopuxa H oxrosapaj 	oxcHAH (x4epuo/oxtud): npm npeJia3y Y mayors hum aHanonija oxosxo Harope, Tj. ca 	amem pa.0.14yca B Hamm ce Ha OM Belie nomepaibe mason CTI3apalba y KOMICT mama mpaiorepHcausst in a HsHm KO - opAHHaKHOHH At 6pojesum a. To gm, camo y oturpgjoj maps, OKI= ce xaxa 
ce note cam HaxecHo y fumy jemaxo xoncrpyHcannx B, Hon Rohn ce Hcrospemeno ca chia-
MHBalbeht paxgjyca gageHrsoc-r nosehasa. Hpeha meaty ozone, sanpehullitim oxHocht osxe 
ce yonmTe mcnomasajy Ha raj 1011114/1 turo Ca nosehimem Hi6oja H chuoseibem p ana j y c a 1103KTHBHOT joHa Hacraje nomepaH,e sehtlx spennocrhi TOILKOTK crsabiubs oit xsopma xa oxc8tu8ma- 

3) Maxoutamin RooPAHHaumoint 04311,13Biabe pannjyca E 	6ra?j nOsartgagx join upema toiceoning 
Kale noapanziny Helm og tlellijal. npehla ilonninaname Hamill ocra E A. 	 Tome, ofkillall rpitaagliK ran xxxpoxchnta 

Li 	Be 	B 	C 	 noinnhaneffnunc magma, je HXEO4  til 	1,37 	0,76 	0,60 	0,27 	(x = 1+-3). Cairo ce y spao /411310 CM- 
8 	 gajesa Hoopxmaghiogra 6poj nosehaga 

Na 	Mg 	Al_ 	Si • 	P 	Ho HIM'. Ty x01113e yrnarmom jexinbe- 
1,91 	1,05 	0,84 	0,74 	0,59 HA xso inro cy H2[Te0e] a 1151J00. 

MorYbilocr ibicoma 6arrgcalba mom Be- 
R 	Ca 	Sc 	Ti 	 pOBaTHO y sem Ca peRallfEiHO BenHICOM 

i 	2,42 	1,26 	0,98 	0,83 	Hestophixagoinhy oxrogapajyhmx rpa- 
1 	 Airren,a Homnnexca (oxapairrepHcauvoc 

Rb 	Sr Y Zr 
1,04 	

18-eaCKTpORCICHNL .  CTIOZABIIM omoramem) 
2,54 	1,41 	1,09 liphi nom Heinixoj phaixosoj sarrpehtHHH. 6 	 3axsaisyjyhu HoopxfnianitjH o6a cpax- 
Cs 	Ba 	La 	 Topa rerpaexapcxa xowintrypansja E0 4  2,59 	1,54 	1,11 	 nocraje HenocrojaHa H npenasH y impa- 

hinganHy. To 113a311Ba nappnanalta 3a- 
cacppicellocnt rpantrren.a Romnnexca H omoryhaga ztame npacajemnbagaHae joHa 01-, up)! mew nocraje =jam oxraexapcxa xonitHry-pantija Rojoj oxrogapa ROOpAHHaUX011H 6poj racer. Marro je Ha6oj joHa OH -  Hamm Hero joHa 02 , 1C0013,331HaHHOH8 6poj inecr cpehe CC sell menthe xoj all,L(130KCarat, Join 3HaTHO mend:m.4:e cpehe y Beau ca Heyrpaninim Hosea -puma H,0 (KOK KaKpaTaeaRKX joHa). 

§ 5. Cons waceompurax IMCCJIBBil. MeDyco6tima yrropebusamem pa3HHx 
CORN ca cnowanza aHjolizzma mom ce Hapomirro neno upannu orpoMaH 3Hatzaj ' 
c T p y K T y p H o r T H II a MehilfeHHX jegmtema. ARO je oHaj jemax, alga 
Ham oHaparrepHcaHe H 3 0 C r p y K T y p H e maTepHje je me HCTe mace no 
MHOTHM CBOjHM oco6HHama croje watt) 6nH3y jaw gpyroj, 6e3 o63Hpa Ha TO um y H,HX013 cacrati yna3e cacHmn paamturra enemarrH. Haul:slump, 3a mcenHHe 
num HXY4  HapaurepHernrma je mana pacrHopmunocr uesHjymotorx COMH. Kao Jur° noKa3yje gm:4 yzzope4eme, zalviezza zrehuunce umpoge X a Y paraTHHHo cua6o ce ogpawaHa Ha ogrompabrikum Hentramma (y monHma MI =Tap H2O nog o6mmumt ycnommia): 

CsC104 	Calvin°, 	CsRe04 	CsjO, 	CsBF4 	CsAuCl, 
0,07 	0,01 	0,02 ' 	0,07 	0,05 . 	0,02 
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§ 5. CO.= Kuceohtuttuux Kucenuma 
	 671 

Taxo ncro mana pacrsopmnsocr COBH Ba2+ sapasTepricrtma je 3a Encennne Tnna 

H2E04  ca najpamospcnninm E (S, Cr, Mo, W, Se, Te, Mn, Re, Fe, Ru, Os). 
Y o6a cnyqaja 3a nomenyTy oco6nny mje oAnynyjyhm TORHKO xemncroi Hapax- 

• Tep enemenaTa KOjH yna3e y c.acTas anjona KOJIHKO cTpys.Typim THII osor no-

cneimer. 
Osaj jaxo n3posen yTnuaj crpyKTypnor Tlina Aonyurra Aa ce Inseam oco-

&me AepnsaTa nassor cnomenor anjona cxsaTe Imo Ao inseam mepe 
H e. 3najyhn HX, MH mmemo y sehmin cnynajesa ,40613TH npn6Jussny nper-

craw H o oArosapajyhnm oco6wrama ananormsc CORM Apyrnx ammo carpabe-

MIX anjona. Oso ce, nanpnmep, °Amax na coin H 2SO4, H2CO3  H H NO3  H Ha 
ihnma oArosapajyhe mocTpysTypHe nricennne, noje heMO carka nporunn ileum 

ncnprumje• 
Hopmannn (Heyrpannn) cymfiatlitt sehmom. ce nano pacrBapajy y soAn, ann 

ce He pac-rsapajy y aB1(030fly H Apyrnm oprancooM pacrsapainima. Maria pacrsop-

11)11130CT y BOAR sapastepncrntrna je yraasnom 3a AepnsaTe HajBOJWMHB0311MX 

ABosaneirnHmc saTjona — Sr 2+, Pb2+, Ba2+ H Rai+. Team° cy pacTsopmnsn 

cyncbam ca2+, Hg22+, Ag+, Th 4+, Le+ H Hew( nairramma. KapanrepncTwlHo je 
3a mnore cynclaaTe cmamnsa fr, e nAixose •)tCIBOWIIHBOCTH npn 3arpesamy. 

Bea soAe spncrannury canto cyncpaTH K, b, Cs, Ag, Hg, Tl, Sr, Ba, Ra, 
Pb, Sb Bi, a COBH OCTaTIKX MeTana x3Asajajy ce o6ntrno Rao KpnCTaBOXHANTH 

jeAnor Apyror cacrasa. HpHTOM cy 3a HH3 ABOBaJICIITHBX saTjona (Mg, V, Cr, 
Mn, Fe, Co, Ni, Zn) sapasTepncranint momop4nut spncTanoxnApaTm 
ESO4  7H20 (Taxo3sane rantuxe). HanpomB, Cu SO 4  se3yje canto 5 monesyna 

spncTanne soAe, CaSO 4  — canto Asa monesyna "'TA. CKOpO CBH cyncbaTn, KOjH 

ce 06W1H0 HaxtBajajy y snAy xpncTanoxnApaTa, mory ce AO6HTH H y 6essoAnord 

cTatby. 
MHOrH cysnbam spncrankuuy x3omopcinio ca onrosapajyhum CeBeHaTHMa, 

xpomaTnma H manranaTnma. Flpit 3arpesamy oHH ce o6nnno pa3nancy jour ripe Hero 

INTO Aocrrinty Tatncy Tonmenia. 143y3eTas mule canto COBH Luncannnx merana, so* 

ce Tone Ha ono 1000°  6e3 paanarana. 

Jon SO42-  nnje HaponnTo jaw° mom Aa crynH y  YHYTPallmbY  ccbePY 
somnnexcnnx jeAnkserba. 36or Tora cyncpaTna annAmohumexcHn, no npaskiny, 
inicy nocrojann, H y pa36nancennm pacrsopmma mop() ce nornyno pacnaAajy Ira 
nojeAnue npocre jone. H3y3eTasa Hema cpa3meprao mnoro: na npmmep K 3  gr(SO4)31 

tnijn csence cupemmenn pacTBop ne Aaje Tailor c jonom Ba2+. Hajsanarnin crpym-

TYPHH THHOBH agnAosomnnesca H3HeTH Cy osAe y Ta6nnug: 

Bantar- 
Hoar E 

Omura cboppayna 
(npeMa mamma) 

rloamaTa ca 

M2 [E(SO4)2] 

M [E(SO4)2] 

Me [E(SO4)31 
M2 [E(S°6)a1 
MAE (S004] 
Me [WSW 6] 
M8 [E(S0,00 

Be, Mg, Ca, V, Cr, Fe, Co, Ni, Cu, Zn, Sr, Cd, Pd 
Al, Sc, Ti, V, Cr, Mn, Fe, Co, Ga, Rh, In, Sb, 

La a suurramma, Ir, Au, Bi, U 
Sc, Cr, Y, La, Ir, T1, Bi 
Zr, Th, Sn, Pb 
Zr Ce• Th 

Th 

III 

IV 

011 KOMILYIeKCHHX cyncbaTa napolurro cy 3a11101MHBe Ase seinsce rpyne — 

=MTh H crnnce, tIFIjH can ILTIEMOBH csase oA 013H3E rpyna xpncramany H3O-

moptinto jeAan ca Apyrnm• Illourrnma oArosapa crpprrypne Ton 1Vie.2 [E(SO4)2]. 

• 6H20, a &maims -7- MtE(804)21 • 121120.2-4 
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672 	 XV. Ilepuoduu 3aKon um, ocuoea xeetuace mama:Time 

OR Hopmammx Kap6ml/1a y Box' ce pacrBapajy caMO conm amain= me-rana, NH4+ x Tit Ilpirrom pacraopmmBocT xap6omaTa Li+ H Ti+ 	je penaTme- Ho mana xog npHor og max cmamyje ce npH 3arpesamy). HajTme ce pacTHapajy 
xap6oHaTH Ca2+, Sr2+, Ba2+ H Pb 2+. 

IIpH pealumjH gHory6e H3meHe HerpanHe cones H 2CO3  Taaome ce canto 
(alga. Raga je isHxosa pacrHopamHocr 3HaTHo mama Hero ogroHapajytinx xHgpox-
cHga. To 6HHa yrnaHHom c joHuma 2 H 3 HH3a aHanorHja (Ca 2+--Ba 2+, Sc 3+--1434  H naHTaHHqa) a Taxo4e ca Ag+, Pb2+, Mn 2+ H Cd 2+. OcranH RaTjoini ca pacrsop-
JbliBHM xap6oHaTxma gajy HnH 6 a 3 H e xap6oHne (:whim) H.mi gal( H CM-Gomm acHgpoxcHge (Ha uptimep, A1 3+, Fe3+, Cr 3+). Ca H1130NI RaTjoHa (mHormx TpoHaneHTHHx, Hg2+, Cu 2+ H gp.) He story ce, #3rnega, go6HTH HeyrpanHH Rap-
6oHaTH, jep cy Tephumat HenocTojaHH Bell nog o6Htnnik ycnomma. 

CTsapame xpfteranoxligpaTa mano je KapaxTepucrwmo 3a xap6oHare,. HoiIHi 
cy no3HaTH canto xao jegmbema penaTHHHo manor 6poja enemeHaTa (yrnaHnom 
Na, Sc, Y, La H nairramina). IlpH 3arpeHamy, 6e3HogHH Hap6oHaTH ce, no npa-
may, pa3namy jou' rape Hero INTO je gocTarHyra,latuca Torubema. H3y3eux cY 
canto anxanan meranH, xojx-ce Tone xa oxo 800 ° , H T120:13- (T.T. 2720). Rao nrro Ce 113 gaTe Ta6nage mum HomunexcHil Rap6oHaTH ogpOeHor cacrasa no3HaTH cy 
canto 3a penaTHHHo maaH 6poj enemeHaTa. PacrHopaAH' ocr OBHX Romnaexca 
je Beha, Hero Rog Hopmainnix Kap6oHaTa rpanuTema Komnnexca. 67  

BanenT- Omura 4)OpMyJIa 
HOOT E 	(no HHHHH3H) lloanain non 

II 	M2 [E(C004 1 	Be, Mg, Ca, Co, Ni, Cu 
III 	M [E(CO3)2 ] 	• Sc, Y, La H nanTanuna 
IV 	Me[E(C005] 	Th, Ce 

rpamge 6HTHcama Huisipatria cy 3HaTHO umpe Hero rpaHHne xap6oHara, 
anti Henn° yace Hero xog cy.TxDaTa. Ca Hexiim HaTjoimMa, xojH ce Hapoinrro am) oxcHgmny (HaripHinep Cr2+) HRH Rojil rpage cam, Koji! ce Hpno jaxo xHgponn3yjy 

(HaupHmep Sba+), cpuDaTH cy join no3HaTH, aox ce 
HHTpaTH Bell He mory go6HTH. Ca gpyre crpaHe, HHTpaTH 
MHOTIIX xaTjoHa, xojn yinnure He gab,  HopmanHe Rap-
6oHaTe (HH3a TpoHaneHTHHx, Cu 2+ HTg.), noxa3yjy ce 
Ka° noTnyHo nocaojaHH. 

CBH HHTpaTH enemeurapHHx RaTjoHa aaxo ce pa-
crHapajy y HogH, npH Izemy nownnaHame TemnepaType 
Boat o6Htwo BpJI0 jaHom nosehamy paCTBOINLHBOCTH 
(cn. 435). IlpH ynapaHamy pac-rpopa canto ce penaTHHHo 
manH 6poj HHTpaTa (yrnasHom Na, K, Rb, Cs, Ag, Ti, 

3 	 Ba H Pb) H3gBaja y 6e3HogHom cramy. ,L(epHHaTH BehHHe 
2 	 X(BOBaTIeHTHHX HaTjoHa xplicTaninuy ca 4-5, a TpoBa- 

aeurmuc — ca 9 monexyna Hoge. Ha Ha3gyxy ce cxopo 
CBH OBH xpHcranoxitgpaTH nano pacnnnmyjy. Hanpo- 
TH13, HHTpaTH, Kohl xpRcTantuny 6e3 Hoge, Hwy 301- 0 20 40 SO BO W° TpOCKOHHH (H3y3eH Na NO3). 

Ca. 435. Pacrnopn,nnocr 	HpH aarpesamy 6e3HojAHHx HHTpaTa H4IXOBO Tep- Hexxx HHTpaTa (Aionfi H2O) MIMIC° pacnagame Hacraje o6Htnio join npe Hero IUTO ce gocTHrHe Tatuca Torubema. H3y3eTaxa HHMa camo 
MAO. Ty ,gona3e yrnaHHom gepHHaTH Ag+ H (TemnepaType Torubema oxo 200°), anicainnix meTana (oxo 300-4001 H alwarmo3emmix NieTana (oxo 6000). 

oa tt40312 
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5. Com  KuceoNsetuux Kucemota 	 673 

Rao IMO je Beh paHHje yxa3aHo (IX § 3), xapawrep Tepmmixor pacnanaHA:Hwrpa-
Ta jaxo 33BHCH ojj xemlicxe npHpone HaTjona. 

CTynalbe y yHyrpannby ccDepy xomnnexcHax jenmema mano je xapawre-
pHcrkmo 3a joie NO3-. 36or Tora cy HwrpaTH anmoxonsumexcH no3HaTH canto 

ca penammo manxm 6pojem enemeHaTa H y pacnopy ce; no npamny, nano pacna-

miy Ha npocre joHe. HajBaHanijH THIMBH Hanase ce y Ta6.Tnunt. H3 ogor npe-
rnena BHJAH ce na cy rpanIrrenm xomunexca y naTom cnymajy yrnamom penaTHHHo 
BOJIyMHHO3HH xaTjoHH.8-1°  

[ Banemnocr Onmra 4)opmyna 
E 	(no ananx3x) 

Hosnwrx ca 

I M [E(NO2)21 
Mg [E(NO,),] 

II 	M2[E(N004] 
III 	M[E(NO3)4] 

Mg [E(NO3)5] 
Mg [E(NO2)6] 

VI 	MIE(NO3)21 
Mg [E(NO2)6] 

H, Ag 
H, Ag 
Sr, Ba, Pb, Hg 
Au 
TI, In, La x nannannna 
Au, Ce 
Th 
Ce, Th. Pu 

Rao urro noxasyje can maTepHjan H3nomex y osoj mum, nepHonam 3axox 
,II.H.MeHnemejetta mom na nocnymni xao oc.HoHa sa cHcremaTHxy oco6mia He canto 
aroma Hero H joHa. MHore HejacHocm H npa3HHHe Roje ce npwrom noxa3yjy, ycnoH-
meHe cy HepoHamo HenomyHouthy Hain= (1) a K T Hti H H X 3Ha3ba. C );pyre 
cTpaHe Ha3Hpe ce H HH3 nwrama, Ha xoje he ce no6HTH ogroHop HepoHamo Tex 
npH namem pa3Bojy TeopHcxxx npeTcTaBa. HanpHmep, OCTELTIO, je Henoj- 
NUMB° MOTO 3a Cr H Mn Hiije xapawrepHcmtmo tieTB0p0-, 0.3;HOCHO IleT0133- 

neirrxo crame, aanrro cy Bede HaneHmocrx mame KapaxrepHcrwme 3a Ag Hero 
3a Cu H Au inn. 

Aonyse 

1) Axo je Ron nse xsocTpywrypne maTepnje y nom npeme H 6poj CBHX enewrpona jennax, 
mina Taxsa (Tanoanana xsoct e p H a) jenmben.a zieCTO xmaiy H Bpno cnnime clnaxtuce 
oco6nne. Kao npmmepx mory nam nocnynarrn N 20 H CO, (no 22 enewrpona), CO H N2 (no 14 
enewrpona), SiC H A1N (B. XII § 2 non. 29) wrn. 3a npsa Asa napa H3HOCHMO osne Rene cloT• 
3HMKe HOHCTaffre. 

CO Oco6xne 
	 N20 

—91 
—89 
+37 

72 

—205 
—192 
—139 

35 

0,035 

—210 
—196 
—147 

34 

0,024 

  

1,3 

TemnepaTypa Tonmensa (°C) 
TemnepaTypa mrbygaffia ( °C) 
Kpnmtma TeMnepaTypa (°C) 
Kornmin ninTnwaX 
PacTnopnamocr y Bo= na 0°.  (no sa-

npemknal) 	  

—57 (Eton 
—78 min.) 
+31 . 

73 

1,8 

CO, 

TaRBy CJI3x1HOCT noxasyje H MHIVB 0113 npyrxx CIMISHMHFIX HOHCMHT3 OBHX msocrepinix jenxibema 
2) YmenxTxma xao rpaJkrre.rbx xomnnexca mory ytiecTsonaTm Mg, Cd H tinanonn 

6-12 min =Imp= nepxone (Cr—Zn), Tj. nnoxanornin 'callow! tulhi pa.u.Hjycia nee y pena-
THBHO ymom mrrepnany on 0,78 A (Mg 2+

' 
 Ni2+) ;To 1,03 A (Cd2+). jennoxanewnw HaTjoin4 Rohl 

ynase y cams inewrra K+, Rb+, Cs+,TI+ — Taxohe umajy npn6nxxwo jennaxe pa-
AHjyce, on 1,33 A ROA K+ no 1,65 A Hon Cs+. Hourro je monapna pacmoprbmocT Tueinrra maxim 
=HA Hero pacrxopibmsocrx nojerpunix COM xoje ynase y %ems cac-ran, To ce cam mai mory 
nano no6irrx npocTum mennubem nocra jaxxx pacTsopa OBHX nocnenTbxx. HailY13160M pacrsop-

MHBOUthY 0411143Yje ce Aepusam Ni2+, c jenne erpane, H T1+ — Ca npyre, a najnehoM — nepx-

BRIM Cdi+, 0)113. Cs+ . IlpH HOBHLIMLBSP..y TemnepaType pacrnopnacaocT antx mama *KO ce 

43 Oman xeuxja 
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674 	xv. Ileptioouu saxon XQO of 	xemeercs'euctitext.cuKe 

ce nosehasa. Y pa36nantemm pacrHopktma oHE ce atop micocyjy noTnyHo Ha nojeAtute 
/Tome joie. 

3) C T H n C e oitroHapajy crpywrypHom 	M[E(SO4),] • 12 1-120 H H3B0/le ce 0.11 
Tposanearxxx anima Iniju paAHjycH nose y rpamnstma oA 0,57 A (Al')+ Ad 0,92 A (Ina+). 
EnemeHTH 	rpaAe mince npinalluro cy npasanno pacnopeemi y • nepHomom cHcremy. 
OB3M0 Aona3e Al, Ga, In (III myna), Ti, V, Cr, Mn, Fe (5-8 I1H3 "vempre nepHone) H Co, 
Rh, Ir (9 HI43 aHanonija). OR jeAHosanenTHHx xaTjoHa y cams armies mory yht3 Na+, K+, Rb+, 
C,,s+, T1+, NH,+. Hajsehom nocrojaHouthy oAnHxyjy ce Ae3Hjymose cnince, a sajmalbom — Ha-
TpHjymose. Otte nocaernbe ca sehHHom manonpe nomeHyrkix rpaAaressa Romnnexca He mory 
ce yonant AO6HTH. 11011M311 ce OBO, 143/71C43, 0TIFIOCH 11 Ha ,ge plane T1+, K+ H NH4+. Haupt-
mep, cntnceT1 3-1-no3HaTe cy camo ca Rb+ H Cs+. Pacrsopn.Hsocr crHnca noA o6roumm ycnosHma 
y sehHHH cnyvajeBa penamsHo HHje swims. 36or Tora ce one, CRIVIHO nreminrma, mory ma° 
,40614TH 113 nojexamx cacTojaxa — COBH. Y HH3y Nal-  --Cs+ pacrsopamsocr CTHIICa ce 6p3o 
cmamyje, a TrHuaj xemHcxe npHpoAe Ea+ onpawasa ce penremsHo cna6o, xao ILITO noxa3yjy 
orar noAartH (y mamma Ha Jarrap H 20 Ha 25°) yam xao nplimep: 

M[Al (SO4)2  ] • 12H20 Na 	K 	Rb 	Cs 	NH4 	Tl 
1,78 	0,28 	0,053 	0,014 	0,39 	0,18 

Cs[E(SO4)2] • 121120 	Al 	Ga 	In 	V 	Cr 	Fe 
0,014 0,043 	0,17 , 0,021 	0,015 	0,045 

• 
IIpH nosHuren.y TemnepaType pacrsopmHsocT mama ce spno jaxo nosehasa. Y pa36naacenam 
pacrsopHma OHH cy =op° TIOTIWHO AHC000131111H Ha nojeAnHe cacrasHe joie. 

4) 3asHcHocr nocrojaHocrif cninca oA pagHjyca Ea+ x M4  mom ce neno npaTHTH Ha 
xorannexcHnm cyJabarnma Ga3+ (0,62 A), In 3+ (0,92 A) H T1 3+ (1,05 A). C ripsHm OH oskoc ene-
meHara enlace ce gory Ao6HTH ca Aennm 111130M jeAriosaneirmax HaTjoHa: K+ (1,33 A) — NH4+ 
(1,43 A) — Rb+ (1,49 A) — 	(1,65 A). Hanporns, T1+ 8  yonunt He rpaAH cisme H ca HAD( 
cy no3HaTH camo spHetanoxHApaTH cacrasa M[T1(30 4)2] • 41420 In Rohl crojH y cpeAHHH, 
Aaje ca K+ If NH4+ (H 3 H a A +36°) RomnnexcHe cymbaTe ananorHor rxna M[In(SO4)2] • 4H,0, 
;pH ca NH4+ (H c n o A +36°), Rb+ H Cs+ mum CTHI1Ce. Ha Taj xaunH, nocTojaHoct OBHIC 
nocnembicx ca HCTBM THHOM crpyirrype cnoimber enewrpoHcxor omaratia Ea+ pacre yxankixo ce 
eassabyje (pa3yMe ce camo RO H3BecHerpai14oe) H.eroa PaAlli5C H yxonnao ce nosehasa paAHjyc M+. 

Ha npHmepy geprisna 	 ce Taxobe yrHusj temnepaType: mem Holmium:tame 
HOBOZHO ynizze Ha crsapalby BoAom cHpomannmjnx xpHeranompaTa. Hanponta, npH chaubm-
sow TemnepaType non= 3a pyHom Ha ce HaHooje JurrHjymazymmtHjymome mince, image nar-
nyHo HenocTojane noA o6HITHHm NprosHma. 

5), 3aILHNUMBH Homan cy Ho6HHetut trim MaTHeTCROM aportasamy HCICHX ABOjIlla cyrr-
clans pacmoTpeHor THna. YrspbeHo je Aa  je AepHsaT maaraHa napamarHaran ynpaso y TaKBOM 
creneHy, yxonaxo TO oArosapa Mn+ (cn. 383). Hanpoms, AepHsaT CO+ HojH je mOpao HmaTH 
ynpaso H C T 11 1211313 MaTHCTHH momeHaT, 1101111330 ce xao AiliaMarEleTaH. OsH pe3yaraTH cy 
swami ca rnen;Harra =Tama o jemo3Haturocrli marHersor xpinepHjyata nun xomnnexc,He se3e 
(XIV § 3 Aon. 17). 

6) IIpH Tanomerby xap6oHara enemeHaTa HaseAemer y Ta6nHux ca 10B037,110 1COHTICH-
Tpoaamm pactsopHma xap6oHata 8.11113/111HX merana, Tanor xojtt ce npso H3Asaja spno gecro 
ce noHoso pacTsapa y musty cpeAcrasa 33 Tanoweibe. HapogHTo ce TO 0,11,HOCH Ha Ag+, Sca+, 
173+ H Th4+. 143 =CHM{ pacrsopa somunexcas sap6oHant mory ce A0614111 y o6nHxy neno H3rpa-
4eaxx apHcrana. 

7) Bening cawtHocr ca Eap6oHaTHma (no pacrsopmHsocrx coma, Haixosoj nocrojaHocra 
irrA.) noxa3yjy y mHorkat cnynajessma oArosapajyhH cyAg5uiiiu. Anti canoHocr 33 crynathe y 
yHyrpauaby ccPepy H3pasceHa je icon joHa S0 21-  3HaTno jape Hero RoA joHa CO 22-  H 
Y semi c Tam, HomnnexcHH cynclarrs cy, no npasHny, seoma nocrojaux H y pacrsopy ce mop° 
H He pacnaAajy Ha noce6He joHe-cacrojxe. Hajrnasurdja npoymem =max milers Cy y Ta6nHAH. 

BanearHocv Onurra claopmyna 
(no 0111711143H) 

1103113TH 33 

M [ESO, 
Ma [E(S0,),] 

[E(S08)0 

M,[E(SO„),] 
[E(S003] 

M2IE(S004] 
M4 [E(S02)4] 

Ag, Cu 
Au, Ag 
Mn,! Fe, Co, Ni, Za 
Cu, Cd, Hg, Pt, Rh 
Pd, Pt, Ni 
Co, Rh, Ir 
Au 
U, Th 
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§ 5. CO.litt lalCeOlit4tUttlX Kucentnia 
	 675 

H3 Aare Ta6nkrue ce mum, ma cy cynclurnm immuneHai HajnapawrePlicrwumill 3a nThalloBe 
9-12 HH3a aHanorHja H HeHHX Haj61Imarx cycena (Fe, Mn). Hapoinrro je 3aTIHMK3HB Homan= 
(NH4)9  [Fe(S03)61 xoja Hma Mano Heoamau camas H KOjH ce no6Hja y 063micY nun= Hapas-
',Tacna Hp=Tana. Moryhe je na y crimp! crpyraypy Tpe6a Apywnije cbopmysnacals, mime icao 
(NH4)3  [Fe (SO3NH4)6 ] 

Orsapaw.e OBHX Hosamexca 6m3a noHeHan BeoMa enepaymo. HanpHMep, peammja no 
cxemH: HgO 2K2S03  H2O = K2[Hg(S03)2] 2KOH Aewasa ce ca jamas aarpesamem 
TexmocTH. 113 no6m3eHor pacmopa Hama ce He TaKOHCH He canto c anwamijama Belt micaicap6o-
Harm's, cboabaTHma urn. Beposamo je, ,r(a ce Komnnexam Be3a ocrHapyje y ourtnam cnyma-
jenuma H3meby newrpanHor aroma H cymnopa CyJKINITHOT anjoHa. 

8) On KOMHJICKCHHX mrrpara Hapomwro cy HapawrepummtHH•HomnnexcH TopHjyma THIM 

M2[Th(NO3)6] B0j14 JAHBHO Hpncrarnurry. 3aH1iM.a.HBO je, ,rot onrouapajyhe CO= aKKELTHMX 

merana He cape HpHcranHy Bogy, a CBH nepmsaTH aKKa.T1H03eMMIX Husajajy ce ca 8 MOJIC-

Rpm some. Oua minbemnia nonyurm ma ce nomncn0 ma je HpricransmannoHa BOAS Bemis 3a Aso-
Hanewme HarjoHe CO.THI H nocnenw.e jemmbelbe omrosapa cbopmynH [M(OH 2) 9][Th(NO3)6]. 
AHanorHy cTpycTypy Hmajy, H3rnena, H onronapajytm ;lemma= uepnjyMa. 

9) nopen Belt no6pojamx, 3a rarrparHe annnoHomnnexce mom je KaparaepucarmaH 
CJI0>KCH144! Tun MII3[EIII (NO3) 9 ] 2  • 24 H2O: Kao TposanewraH Harjon-rpanwren, Homnnexca 
nojambyjy ce yrnasHom Bi,La, Ce, Pr, Nd, Sm, Gd, Hao ABOBaRCHTall Harjou cnozamme abepe 
— Mg, Mn Co, Ni, Zn. OrHamube cones osor THna, lc* ni1B110 wpxcramany, HcHopHmhyje ce 
3a onsajame xmaHosa rpyne nawramma jenHor on mpyror. H,nxosa crpywrypa omrosapa sepo-
Ham° cbopmymr [M(OH2)6 ]3 [E(NO3) 6]2 . 

10) CynpoTHo NO3, 3a jou NO2-  crynan,e y yHyrpannby abepy KOAMACKCHHX jemnberba 
je BeoMa HapaHrepticrwmo. Y ne3H c THM, Huai ptaNnu ammoRomnnewcH cy, no npaszny9 spa° 
nocrojami H y pacTsopy ce mop° H He pacnamajy Ha npocre join. FlajtaaBHHjH IbHX0BH THBOBli 

H3HeTH cy y Ta6JJHUH. 

Banewmocr 
E 

Omura cbopmyna 
(no aHallii3H) 

1103HaTH Ca 

I 
II 

III 

M [E(NO2)2] 
M [E(NO2)3] 
Mt[E(N°2)4] 
M3[E(N°05] 
M41E(N°2)6] 
M2 tE(N°051 

[E(NO2)6] 

Ag 
Sr, Ba, Pb, Cd, Hg 
Ca, Ba, Zn, Cd, Hg 
Hg, Cu 
Ni, Co, Fe, Cu 
Os, Ru, murrain= 
Co, Rh, Ir, Ru, Bi 

OCHM nomenynx, Hon HomnneHamx mamma spno cy o6Htme memosarre COWS Hal:1011HTO Tina 

MI3MII VieNO3).] Mi 2Mil (E(NO2)41, rne je MI — =OVUM Menu!, Mit — amcaimo-
3COM me= iii Pb", a E — Fe", Ni", Cu2÷. 
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Cn. 436. CrantrapRacon 

XVI. ATOMCK0 JE31"1"0 

Kao MT° je• Beh pamiaje nopza3aHo (III § 	rnagmi norcrpex sa paasoj 
TeopHje o crpyHTypH aroma gano je ompHhe paHHOHrugHocrk. Mebymn, calla 
Ta nojaga, cynpomo o6Hiumx xemmcgmx nponeciuka, HBje ce Monte nporyma-
'WITH ca rnegmura aroma= mone.na. • , 

• 0Hoj Hemorytmocra. nOgjeMuuce npumeze aTCOWIGTX =Herta y o6a c.nytia-
jam y3pox je 6HTHa paamma • H3meby parmoturrMmOr pacmigam H 'o6Htmiix xe-
mom= nponeca. cy OBC Benue c upomeHama y cnoma m zs zi M cgo , 

 jegHma aroma, Horne paquoaHnumo patuallame npercragma pematujy Rohl Ce 
=maga ca camHm aTomcHnia•je3rpgma. 

OluarnegHo je ga 6H cmaparbe onurre. Teopaje yHyrapaie cippaype nom-
MAX je3rapa H 3a IBHX HapawrepHcrwamx peaicwija HPeTCTELB.114B0 HaiBehe 

y HayRY o marepHjama H IblIXOBHM npomekama, Thaw TeopHja jom He 
nocrojH, arm gaHac npHcycmyjemo Gpsom pa3sojy oBe Hoge or:maw Hawk — 
xemnjH aro.mcHmx je3rapa. • 

& 1. PlIAHOSUCTHBH0 peAonn. Beh oHmax nocne oritpHha parmoaxTim- 
Hocrif (1896 mg.) npoHabeHo jeza oco&my pairHoarrmmocrn luta He camo ypaH, 
seh H HeHH upyrH Telma! enemeHTH (Th, Ra, Po H MO. Jame mcgpmfo npoyvaga- 

ogor =Tana y upBOj qempTH Hamer Oro.- 
neha noRa3ano je Ha je parnmaxmano pacna-
Aube geoma cnomeH 'Toltec,- Ho* Tee y 
Hajgehem 6pojy cnysajega npeHo HH3a pampa 
nocryrumx cba3a, o6pa3yjyhm npurom peHoge 
mrrepmemijapmix npox3goga. 1  

Meromma npoymagarba pagmoaHrummx 
nojaga 3acHogaHa je yrnagHom Ha Hemm mom- 
amm ecbeHmhia H3a3gamm og-crpaHe ancpa-(a), 
6era-((3) H rama-(y) apaHoga. Ty Homan ripe 
csera itocitopecnemmja mHorxx ligpcmx mare-

pHja (HanpHmep, HpHcranHor ZnS). AHo ce jegHom OH TUX marepHja npemame HaproH 
H 3.3.THM-  My ce upH6HHHoi pagnoaRTHHHH npenapar, ouga ce y aampageHoj co6H 
jacHo SKIM cgernyname npema3aHor H.aproHa. IIomohy nyne HRH mimpocHona 
c He 6am gemaum ygenmagamem naHo ce MOHCe yrgpmrm Ha ce cHeTnygame 
yerHapH cacTojH H3 HOjeJAHHFIX Hacpula (c I1 H H T H n anHj npoy3poxo-
Hamm yHapHma cc-tzecTHLIama Ha maTelinjy Hojom je npemaaax HaproH. Hapotnrro je . 

3i-ogHo nocmaTpaTH oBe cHHHTH.naglije onomohy c n H HT apHcHon a, tuajy 
HoHcrpymmjy noHaayje Ca. 436 . A — Pa,111,1031(THBHa marepHja, E — HaproH, B — 
ysempaaBajyhe craHno). Came no ce6H cumnunanuje cy HO:mum* Holum Ha 
aromm crgapHo nocroje (Bumf III § 1). 
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§ I. PaduoaHaUsxu Naomi 677 

   

Apyra =Tom 3acHnsa ce Ha Hejcroy pamoakrffamor apatierba Ha (Duro-
rpacbcHy nnoqy. Benknai 3Haqaj npH TOMB Hma npitmeua penult:1mo ne6ensx 
cnojesa oceribtrmx npema cseTnocrli nomohy xojsx je moryhe na ce no6Hjy calm 
=nor nyTa HaenexTpHcamix qecuraa. 

Bpno senHxy npitmeHy 3a npoycasame panytomasiona nojasa HainJIa je 
merona itoHneH3auttome xomope (HI § 2). 3HaqajHo ycaspinasauve ose meTone 
ynoTpe6om Aejc-raa jaxor marHercxor rioma Ha xomopy, omoryhHno je He canto 
y6enewasame nyTesa HaenaapHcama qecnina, Bell H Talmo onpebnmtube Hamm 

npupone. 
Haj3an, merona xoja ce Hajgenthe ynoTpe6zyje 3acHosaHa je Ha HenocpenHoj 

perHcrpatutjH joHH3awlje sa3nyxa non ,rxejcrsom panHoguammor 3patlelfsa (III 

§ 2). Homo ce noivtohy enexTpulnunc anapaTa mosce na yrspisi H caaned caa6a 
joHH3aLtHja, TO je Osa nocnentba merona seoma ocerIbma. 3,4  

a 
JOH1133IIHOHO nejcrso a-3paxosa MHO TO je jaqe on nejcma f3-3psuanta, 

,aejrn3o (MIX oneT mHoro rage on nejcrsa y-3p (npH6nunato onHocy 
100.000 : 1000: 1). HanpoTts, moh nponspand xpo3 pa3He maTepHje Hajjaqa je 
icon y-3paxosa. Taxo, a-3pagH mory ce noTnyno 3anpncaTH aticrahem meramor 
anymmtHjyma ne6mmte csera 0,1 Am, 3a Hamm ancopnwljy 13-3paxosa noTpe6au 
je sell cnoj Al ne6n,HHe 5 .0 u, lion y-3paxe Tams anymmtHjymosa nnoqa acopo 

He 3anpwasa. KopHerels4 ce (mom oco6HBom, a IICTO Tax° H pa3nainasm expel's-
}Emma a-3paxosa, p-3paxosa H y-3paxosa y enetapHqHom HRH marnernom noaty, 

mosce ce csaxa on OBIIX spaa panHoaxTusHor spaqaba KW:MOM! n 3ace6no 

nportasam. 
3Pa414 a cy cHon a-qecrista, Tj. xessijymosHx je3rapa (He 2+), •oxapincre-

plICaMIX aTomcxom TeHUIHOM 4 H HO3HTHBHHM Ha6ojeM 2. HcroBpeMeHO at 113.1Ie-

ram= a7qecrHue onrosapajyhn nona3HH aTom ry6H Asa enacrpoua II3 enonabex 

omaraqa. Ha ocHosy nocmaTpalba anurrHnanHja H3paqyHaTo je na 03/11(11 rpam 
qucror panHjyma mum cexpine H36auyje 37 mannjapnit a-qecrHga. H Hop= 
cse serammte osor 6poja ors° onrosapa pacnanarby canto jenHor aroma - post-
jyma y cexputH on csaxe 72 mtinnjapne npHcyrina aroMa. 

AKTHBHOCT xoja je jenitaxa 37 mmunjapna pacnanama y cexynny o6Hquo ce 
y3Hma 3a jegHHHuy panHoaxmisHoc-rH non 1133HBOM „IC x p H (c). HeHamo je 

non Ha3HBOM e n e p o p n" (rd) 6xna je npennowefia npawasnat 3TOJTHIlia 

jeninala — 1 MILIIIIjOH pacnanama y cetcynnH. 
Hcrarrusamem cxperama cc-Rem:Rs y enexTpwmom MarlieTHOM Homy 

ce yTBINIIITH na cy mut 1136agemi H3 jearapa papmannumnrx ILTOMa TIOtleT-

HOM 6p3HHom no 20 =bona manomeTapa y cem7HAH. Ynope4e1be paw, 33HHIA-

JI,HBO je nomeHyTH na notterna 6paltHa rpm= H36aqeHe 113 caspemeHor oppxja 

o6H4Ho He IIpena3H Bmue on 2 Km/ceic. 
KHHeiutixa eHeprHja oc-tiecringt je HeKOJIMICO miuntoHa nyTa seha on elle13- 

 rHje monexyne raca non o6muntm ycnosHma. Kam a-qecraus He 60 HaNnamsna 
Ha ornop, ona 61t 3a 2 cetcyHne o6nerena 3em- 
.TbViHy nary. Me4yr0m, ycrsapH, Ha CBOM nyTy 

• ona npeTpint Be-TIHICH 6poj cynapa ca monetcynuma 
sa3nyxa. Ycnen OBHX cynapa Hacraje joHH3amja 
necerana XHJb8,II3 monexyna, a calla a-qecrisza 
Harno ry6H csojy 6p3my. Kao taro ce SHAH 143 

c..Tome 437 oHa spurn Hajsehy joHn3auHjy sa3nyxa 437. JoH 
Ha xpajy csor um. 	

Oh 	msa gaja Ba3mxa 
a-gecninpm 

Omen noxa3yje na HopmanHa n y wit H a 
neTa a-qecriske y Ba3A)rxY je 2,6-8,6 cm 
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678 
• 

C..n. 438. Pacnogena 6panna 
fit-mecnina 

XVI . 1114-40.MCK0 je3ZPO 

Bpno je. num 'nubenxna Aa je 3a orpomny Beery a-qemna xoje ncny- 
mTa nen opepenn .pangoannma maTepnja nywane ;Amen -  npaxmxmo cram 
Benntnina. To uppxa mory.hnocr na ce osa oco6kma ncxopnern 3a xapaxTepHcm- 
Hy pal:mamma enemeHaTa. HanPHmep i  pagajym ce mollcp •oxaparrepHcaTH 
JVHCHHOM AOMeTil MOM 0C-liecnnui jegHallom 3,30 cm, Topnjpa — je,anaxoht 2,59 CACHTZI. Y rycnim cpegHHama goma a-qeCTHna v6Htmo HHje llehm og 0,1 mm. 9 

 3a.spinillum csoi neT, xenHjymollo 
je3rpo, H36a4eHo xao cc-Reanna, npHllnaqll 
ce6H Asa enell-rpoHa H npena3H y HeyTpan- 
Hu ItTOM. Clltual rpam paglljyma (sajegno 

• ca npoHallo 	cllor pacnagama) npox3- ‘4. 	 Maraokunia He= rogtn. - oxo 0,16 cda3  xenHjyma. 
lipema Tomei paglloaxnum. Anniepann 
o6Hquo Cornice xeimjyMa, HaTxag y 3Har-
IIHM xonHsEnama (10 HeICOJIHRO Jumps 
no xHnorpamy). 

3pm.11i 13 cy cHon enexrpona xoje 
H36anyjy je3rpa paglioaximna aToma. Cy- 
IIpOTHO (X-3patvama, OHH; gal( H xag IIp0113H- na3e og jegHor =Tor pagHaRTHllHor enevieHTa, Hmajy p a 3 n tux T y nogerlly 

6p3my (cn. 438), notiell og penaramo manta na AO Hexe maxcHManHe xoja mollce 6HTH Bpno seama (cxopo XIO 300 000 KAikeig). Aymallla gomeTa y lla3- gyxy (3-qecnina H36aqeHHx npn pagHoaxTEsHom pacnagailly gocnnxe o 100 cm. 
CrnHtxO (3-3parnIma, .y-apaqex,e pannoaRTHllHor aToMa Taxobe HHje xomo- 

reHo. Cam! y-3pailli cy WHIM canqHH pengreHamm 3paullma (III § 3), aim 0611T4H0 Hmajy join mmlle TanacHe gyllanie. 011n ce 6pojno qecTo oxap-axTepH-' call.* T3B. X-jegllannama. Cllaxa OA TaKERX HRc-jeAHHxTIU jegHaxa je 10-11  cm, Tj. X11.1b3)70THje geo oHrcTpema,m 11  

Kao ocHosHa jeginma mepeilla eaepr x j e pagHowralliaor spaqema 
je e JI e icrpoH-Ho JI T .(e8), Tj. eHeprHja yojy go6Hja enexrpou Raga na3H xpo3 

12 .y6p3aHajyhe name HanoHa og Boma. EnexTponsonr ogrollapa 1,6 7 10- epra Ha jelly mecTuny Hnnn cpoToH H 23,06 Await Ha Minos rpam-mone-xyncxx 6poj . (6,02 • 10"). MHoro qeinhe ce ynoTpe6maBa 
MILIIHOH nyra Beha jegnallna 	meraenexrpoH-sour (,Kee). 

Beh ycxopo •nocne nponanaclla pagnjyma npnme.heHo je ga cy clle maTepHje la* cy ce Hanamme y H)eroxoj 6nE3Hall, came nocTane pagnoarrinme. llojasa 
mite „knigyxollaHe" pagHoaxTHBHocrx nocrana jejaclla Tex xaga je yrspbeHo 
ce pacnagame pagHjyma llpnnt no 36HpHoj cxemll Ra = He + Rn H ga ce 

je a s . 
oA 	 au TAX HHepTains racolla — pagoH —.H" cam game pacnaga. IlpogyHTH ollor pacna- galla, TanowehR ce Ha -clle maTepHje c xojnma je pazoH morao gam y gogHp, npo-
y3poxyje nojaHy intayxosaHe pagHoaxikuniocTH. 

Kao urro je lleh nomeHyTo (III § 2), cxopo jegnollpemeHo ca pagHjymom 

Ma paxTepHcaH 
 . Cxnagoscxa-KupH je crrxpana H gpyrx minimalism enemeHT nonoHnjym, 

oll gyllainom gomeTa cllojllx oc-qecralla je, axam 3,84 cm x no 
CBOjHM xemnomm oco6HHama allanorau je Tenypy. HajHcnpnwije nporlallaEbe HH,llyxo-

llaHe pag;Hoaxramocrx noxa3ano je ga ce Po HEUIEI3H meby npoH3llogama pacna-
mita pagoHa. Ca ;Tyre crpaxe, 6Hno je no3HaTo Aa ce paglijym Hana3H yllex 
y ypaHomm p3rgama, npH terry olle .cse 6e3 H3y3ema 'cagpme H jegaH kepa,rm-axTallan emblem — OMB°. OM( je npnpogno noHllmna mHcao ga" nomeHyTH enemenTH — U, Ra, Rn, Po, Pb, 6e3 o63Hpa Ha paamay y aTomaana Tellthliama H 

xemiacxHm oco6Hllama,. mopajy Ha Hem HaqHH =jam y lle3H jegaa ca gpyrllm. 
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§ 1. Paduoaxiiiumu pedoeu 	 679 

JZaJba pa3rana mrratha noTnyHo je noTBAunna osy npernocramy, noKa3ano ce 

kta. cy c1H OHH noncTa tmanosu jenHor pan"! o a x TH sHo r p eg a, Rojil 
notunbe ypanom H 3aapmana ce OJIOBOM. OB3HBH penosH IIO3HaTH cy ca al(THHH- 

jynom H TopHjymom. CBH cy OHH 1131IeTH y notiouceHoj Ta6Hgn (cTp. 680-681). 

Y csojcrBy npHmepa pacMOTpHMO Alan() mcgpnHilje ypaHos peg. Cam ypaH 
H36anyje st-tiecrHuy H npena3H npHTom y TaKo3saHH UXI. 110111TO a-neerHug 

HOCH 1103111.11BH11 Ha6oj 2 H Hma macy 4, To je aTomma Teguma UX I  magna on ypa- 

HOBE 3a neTHpn jegmmge, a 110314THBaH Ha6oj merosor je3rpa mopa 6HTH jean= 

90. 36or Tora UXI  .no x e M H cxnm oco6aHarvra cmje mime climax ypany 

Beh TopHjymy. 
Aarse pacnanatbe UX I  6HBa ca H36agnsamem f3-mecmga 113 je3rpa. Homo 

ona uma Bpno lItany macy (1 /1820 y jegmumama aTOMCK1IX Teuama) H jenaH Hera-

Tinian Ha6oj, TO ce aTorilaca, Texuma npuTom npaKTHqno He melba, a no3Hmsan 
na6oj je3rpa nonehaBa ce 3a je,umuuly. 36or Tora UX<, no csojnx xemHcxEm oco-
&mama Huje cnkmaH TopHjymy Beh npoTaxullmjymy. OgroBapajyhHm pachagmbem 

camor UX 2  nocTaje UII, Kojx4 je no csojkim xemHomm oco6HHama noTnyHo cmmaH 
o'outmom ypaHy (Kaman TaKobe Ha3saHom UI) 14 Og .osor ce pa3nHKyje camo sem- 

tIHHONI aTomcKe TesKHHe. 
Bell oaaj nper.nen camo jenHor manor nena'ypanosa pena noKa3yje xra pagHo-

aKumHa TpaHccbopmauuja 6HBa ea onunkmbem Hnu cc-qeeTme HnH 13-qecrnge 

113 je3rpa gaTor aToma (noHeKan y3 HcTospemeHo mnsajame y-3paKosa). 1/i36a-
gHsame oc-qecmge npaheHo je HauHanHHm oTKHAmbem nsa eneHTpoHa cnommer 
omoTatia, a H36auHBaibe (3-1eerHge — semsaffiem jenHor eneKTpoHa 3a CII0Jbllan 

omoTaq. Y npsom cnytiajy npoH3son pacnagmba npena3H 3a Asa me C T a 
y n eBo y nepHonHom clicremy, a y npyrom — 3a j enHo me cTo y A e-

c H o (3aKou uotepama). Ca ry6HTKom cc-mecruge (a-TpaHabopmagxja) Be3aHo je 

.
npHTom cmaibeffie aTomcKe TeumHe 3a 4 jentimme, gcnc (3-TpaHccDopmagHja xe 
npoy3pOKyje HHKaRsy npnmeTHy npomegy y aTomcKo) TeumHx. 

,Itame pacnanathe UII 6Hsa c nocrynHHm H36aglisathem ner oc-tocrima H3 

je3rpa, npn taemy Kao HHTepmenujapHH ripoH3sonH nocTajy jomijym, pannjym, 
panoH, RaA H Rail. OBaj nocnembH, ommajyhH (3-qecragy npena3H y RaC xojH 
ce mowe name pacnacm Ha Asa pa3Ha Hatuma. BehH meros geo 1136anyje Hajnpe 
(3-tiecTinly, na 3aTHm cc-tiecrligy (npena3 npeico RaC'), a mathH — Hajnpe oc-qe-

crHgy, na 33TIIM fl-tiecrHgy (npena3 npexo RaC"). Y o6a cnytiaja nocraje RaD 
KojH, H36agyjyhz nocrynHo nse p-tieerHge, npena3H 3aTHm y nonomijym (npexo 
'RaE). Haj3an, Po, H36agyjyhH a-tiecrHuy, npena3H y MOHO, KojHm ce H 3asp-

maBa ypaHos pen. AlianorHo Hne H pacnaname y aKTHHHjymosy H TopHjymmiy perry 

npli qemy cy o6a no CBOM onurrem KapaRTepy Bpno cnwrnn ypaHosy peny• 

3axsamyjyhH pa3nm.04 y xemHouim oco6HHama tinaHosa jegHor Heror pa-
nHoauTHBHor pena, oHH ce noHeKan mory naKo 0,71B0j13TH jenaH OA Apyror. Haupt-

mep, Ha mac:rung' on meTanHor 6axpa ymotieHoj y pacrBop cmeme RaD H RaE 
Tanoum ce camo RaE, nox RaD ocraje y pacrsopy. Hero Taxo crpyja saanyxa. 
npona3ehH npexo panHjymore npenapaTa, onHocH ca co6oM racosHT panoH, 

onBajyhn ra camHm THM OA pannjyma. 

IIpoytiasmbe panHoaRTHsHocrx Ba3nyxa Kojs canpum panoH noKasino je, 

Aa ce name merono pacnaname, yKommo ce cmalbyje (ycnen pacnagag,a) geno-

EynHa Hanky-gum panoHa, cse mime 14 mane ycnopana, Kao ILITO ce TO BIli1H 113 

Rpm-3e Ha caugm 439. ,11,oum4je ce noxa3ano Jia ce no noTnyllO enHtlHHM Kpmnim 

(canto ca gpyrum pa3mepama no angucHoj ocH) pacrianajy H ;ipyre pannoaKTHHHe 

maTeptije. 3gatm Ida y OCII0BH CBOX 01311X npogeca neucH jenan Hem 3amni. Cy-

lingua TOI' 3aKoi ta padtroaniiuenoz paciiadatba cacToju ce y Tome la je 6 p o 1 
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Tpyne nepHommor =Irma  

110311THBHO Haenempacame jearpa 

IV  1 	V  

82 	83 

VI 

 84 

III 

81 

RaC2 a 3,87  
"   

210 0,04% 
33.3 	 6,87 

1 ,80 	RaD <- 
210 

Azit 	 11„8:4 

0.03 	210 	1,17 	210 

PeR ypaiut 

Ph ( 
206 

3,84 
	I 

  

6.39 
AcD 
201 4,76 it AcC 4 	4,99 	21/621. 0,32% 5 • 10 c. 

207 ----t AcC1 

	

99.68% 	211 	211 
36,1 . 
AcB 1 211 
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1,8 • 10-0c 
MA 
215 
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FiCe 	208b  
3, 
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208 	33,7% 
80,5 et 	3 • 10-0  c 

66,% I 7.-'73----° 	ThC 	ThC°  
10,6 a 212 2.20 	212 
ThB 	5,84 	0,16 c 

	

212 - 	 ThA 
216 

 

6.47  

26,8 
 Rag 	

4,66 

214 

0,65 

3 05 a 
kaA 
218 

19,7 a 99,96% 1,8 • 10 -4 c. 
RaC 	RaC' 
214 	3,15 	214 

680 	 XVI Ago= Napo 

IIPHPOAHH PATIO 

Arm= AONCIIII y CA 	 Maacciusamia esepraja 

a-pacaaA 	
il-Pacns.4 

• 
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g 1. Paduowarsgenu peooeu 

AICTI4BHI4 PE,TIOBI4 

VII  0  I II III Ammutan 

85 86 87 88 89 90 1 	91 1 	92 
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3,64 A 	 3,93 	1,9 r 
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682 	 XVI. Atimmuco Pao° 

aToMa paglioaRTHBuor enemeilTa Rojrf ce pacnagajy y 
jegHITHLix Bpemena npOnopHnoHanaH HegoKynnoj 
KOJIHtIHHH npHcyTHHx aTo- Ma Tora enemeHTa. 12  

Kpmia Ha C.JIHIM 439 noxa3yje ;la ce pagoH (H !Tyre pammaxrinme maTepHje) 
MO>RC n o Tn y Ho pacnacrH Tex nociie 6empajtio mHoro npemeHa. 86or Tora 
ce, 3a napanrepncrimy nocrojaHocrit par'HoaxTiumor enemenra xoplicnimo 061u- 

m) aepuoaont tiometwie pactiadatba (T), Tj. "ve- 
to") meHom Roje je norpe6im ga ce pacnaiHe n o n o-

B H H a IIpB0611THO y3ere xonxYHHe. 3a can 
pagoH oriaj nepHog pacnagama H3HOCH ORO 4 
gam (Taxnuije — 3,825 gaHa). Kao urro ce 
BHgN II3 nogaTaxa H3IICTIIX 37 Ta6muni, Beim-
gime T gpyrilx parmoannimmx enemeHaTa xpehy 
ce y BeoMa umpoicOm imTepHany, on miunijapge 
rogima go genona cexylige. 13  

H3 3aRolla pagHoannumor pacnagama II3- 
Box' ce nawaH saxibymax Koji! ce THme KBaHTH-
TaTHBHOT ogHoca immeby TIOjeAHMIX TIJI3HOBa 

90 

80 

(41 70  
(0 
(tick 60 

50 

40 

30 etl 

co! 20 '"S'1 	 PaggOalCITIBHOr petta. ,I1oHcra, npeTnocTatmmo 
ga IIMEIMO H3BeCily ROJn3uHHy (HanpHmep, 1 rp) 
nornyHo uncror pa.c Hjyma. IIpH meronom pacrra- 

	

4 8 12 16 20" 	gamy nocraje pagoa xojH ce OHCT ca cBoje crpaHe BPerre yAaminia 	'lame pacnaga. IIoulTO 6p3HHa pacnagama nano 

	

Cll. 439. Rpkma cmaimmama 	pagHjyma TaR0 N pagoHa 33BHCH og WHICOBIIX no- 

	

atcmsitom cr ajloHa 	cTojehm 	 TO y npialm Tpenyulima, nom 
je pagoHa join mano, on he ce y mHoro nehoj 

crnapaTH (H3 pagHjyma) Hero IMO he ce pacna)aTH. AnH, yRommo ce 
pagoH Haromunana, yTonimo he ce H merono pacnagame y6p3anaTH, H Haj3ag 
he HacTynHTH panHoTema cTame, Raga he ce Hcro Tanxxo aToma pagona pacnaera 
ROJIHRO FIX ce 3a Hcro npeme H crHopHne. AIM je 6poj nocramix aToMa pagoHa 
jenHaR 6pojy pacnagHyTitx pagHjymormx aToMa.. OTyga cnegyje ga. ce y 
paHHoTe HcH o m c Tam y y jeginnuml BpemeHa pacnagHe j e g H a x 6 p o j aroma. Ra H Rn. 

OxnirnegHo je ga ce ananorHo pacybHname mmice y noTnyHocrH riptimeHHTH 
H ma Ha Ranan gpyril nap cyce,zimx tinaHona gaTor pammanTmmor pega (HanpH- 
mep, RaA H Rn, Ra H Io Ilpema Tome, H3meby mix i nx mopa Ha Rpajy xpa-
jena HacTaTH paduocuarnieua paoliotT4e,rca, onapanTepHcaHa THMC urro Tana 6 p o j 
y jegHHHHH npemeHa pacnagHyTHx aToMa mopa 611TH 
jer n a x 3a c e LInaHOBe pega (cem noc,negmer). 

MebyTv'm npocetma gymma Haincrra pagHoaRTimmut enemeHaTa mowe 6HTH •Beoma pa3m,smTa. YROJIHRO je Beha nepHoga nonoHHHe pacnagama nexor o,rg %MC, 
ymmixo nekH 6poj meroninc aroma Mopa 6HTH nplicraH npH ,ITA/HOM 6pojy aroma 
pacuarmynix y jernmium HpemeHa. 36or Tora he ce y paBHOTe)KH jemmx ca gpy-
rum Hana3HTH p a 3 H e ROJIMIHIle nojemuum *mimosa pega, yTonHxo Behe 
ynommo je Beha ogronapajyha nepnoga nonomme pacnagama. 03Hamyjytm 6po-
jese aToMa Koji' ce nana3e y paimoTexcH, pegoht ca A 1 , A2  ing., Hmamo: 

Al  = A3 = A3 

	

T1 	Ta 	T3 

y Henom 11133y Aaior pagHoaxTHimor pega.14 
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§ 1. PaduoaKilluem pedoeu 	 683 

Hane,nenH woc Aonyun'a ,na ce H3npuke Hexa BanukHja n3panyHanatba. 
Hexa je, HaripHmep, noTpe6Ho xta ce oxtpeAH nepHoAa nonomme pacnagakba ypana. 
Y3kunajy1ili panHjym xao Apyrx tknaH pe,na, Hmamn: 

, cumme T u -- A = u ARa 	 A U  TRa 
T u TRa 	 A Ra  

XemEace aHanme ypaHonnx pyjka noxa3yjy Aa y H,Hma, cpanynazo Ha 6poj aroma 
(carnacHo pa)kkoamn3Hoj pannoTencH), ypakka ynex Hma 11016.1BDKHO 2,8 • 106 

 nyra 'mum Hero pamkjyma. Oryna Tu = 2,8 • 106 . TRa = 2,8 • 106  • 1622 ?--- 
= 4,5 • 106  rorma. Ha 'raj Hamm, osaj 6poj, no* ce image He 6H morao yam. 
HOBHTH Ha ocHony nerxocpenHor nocmaTpama pacnamma y Tony npemexa, =Ho ce 
H3Hana3H nomohy xemHcxe ana.nme H npocror panyHa. 15• 16  

Kao UITO ce H3 OB0111 BHAH, Pa,4140aKTHBHOCT je THITHtina camo 3a perkannkHo 
maynk 6poj enemeHaTa °Hapax-rem-1cm= HajnehHm 1103HTHBHHM Ha6ojHMa je3rpa. 
Hamehe ce nplipoxtno nwrakbe: ,rka JIM ony oco6kmy HeMajy H Heim Apyrx naxunk 
enemeirru. Ha ono unrakbe orneg Aaje no3HTHBan oikronop: ripmcycmo pagHo-
a1CTIIBROCTH (y ppm c.na6oM c-reneny) 3acaA yTBpe1HO je K0) camapHjyma, Pelm -
jyma, nyrenHjyma, py6kinujrvia H RanHjyma. HpnH oA  on= enemeHaTa Hcnyurra 
a-3paxe (npena3ehH y. Nd), ocranH —13-3paxe (npena3ehH y Os, orig. Hf, 
Sr, oxk. Ca). llocroje Taxobe 3HBIBI pa,ZAHOBKTHBHOCTH Kaa JlailTaHa H Ixemijyma. 

Y3poink Koja HenocpeAHo H3a3HBajy panHoakcantHo pacna,name HHCy 3acaga 

yrnpbenH. Harmon-nit xapaxTep oBor pacnagama, xao H npokk3soAH Rohl norrom 
nocrajy, npoynem cy neh Aocra Ao6po. HpwrOM ce noxa3ano ,na OA CBBX mnaHona 
zpli nomenra npRpo,nHa pankkoakaknma pega camo 8 3ay3nmajy oApeteHo memg 
y nepHoAHom cHcremy, AOK 3a °crane HeMa y Hcrom npamtnc mecra.. Teuncohe 
xoje cy ce nojankme y Be3H C THM ymokbene cy TeK HOBOM Teopiajom 0 H 3 0 - 

TOHHM a. 

Aorrpte 

1) no mrrarby o y3pornima cantor nopexna pantroaxrnsHor pacnarnaba nocroje Asa mama 
rnenHurra. IIpema jenHom o‘A HAVE Hacraje Aejersom 3patreaa xoje npompe H3 csenuipa, twija 
je elleprirja, ancop6oBana on crpaHe pannearcrmunm aroma, seha on one xoja ce nansaja npn 
H.HXOBOM pacnamnby. npouec je y nenHHH, npema TOMB eHnoTep ma H, a pannorucrns-
an aromm, cy, ycrsapn, came „TpaHabopmaTopH eireprHje". 

Osa minare3a je seoma 3aHHmnArsa.H 6e3 cymme Hma y ce6H nojennwe enemarre amuse. 
Mebyrnm y gennHH orta Hwje noTspbeHa ornenom, self My npe nparusypettn. genera, can noxy-
tuajH Aa ce y6p3a apHponHo panHearcriumo pacnaname 3aspun11nH cy ce Heycnekom. YjenHo 
c Ham cmarbeme auTHsHocrx paAHOWC111131.111X npenapwra He npHmehyje ce qax H Irma cy own 
xonnxe ron je moryhe noTnyHHje H3onosaHn on CBHX CHOHJ1314X yrHaaja. Ca npHrunnmenHe 
erpaire, pacmorpeHa xnnoTe3a He mowe ce cmaTparn Rao sanosomasajyha, jep noxyurasa Aa ce 
pacnanalbe csene Ha Aejrrso came CHOH.Hlix y3poKa. Metyrnm „csaxa je nojasa npo-
THsypexma y TOM cmHcny, ;la oHa cams co6oM pa3sHja oHe enemewre, xojH he paHnje Hint Hacanje 
nonpmern 3aspinency meHor nocrojaiba" (II ne x a H o 3). 

rIpema Apyrom rnenHurry xoje je AaHac ycsojeHo on crparre orpohure sehnue HarlibaHa, 

pannearrnrswo pacnanalbe ycnosmeHo je oco6HHama camor cHerema learpa onrosapajyhnx 
enemeHaTa. Mune ce CHHMHO par:T[8=NA spent y cxorcosHma, noTpe6Ho je Aa ibemy npeTxone 
HeHe HOCELH Heno3HaTe yHyrapthe H3meHe y jearpy parmearrrnsHor aTOM3 ycnen xejter ono npe-
na3n y „HaApameHo" crame. „CxoxesH npernocraszajy HenpeRHAHy npomeHy, a Henpertnnaa 
npomeHa Hen36eweio BOAR cxoxesHma. To cy Asa HeoreconHa momeirra jenHor Hcror nponeca. 
3amncin1re Aa cre crrcrparnuur jenaH oA 11,11X, H cas nponec nocraje HeMoryh H Heersapare 

n e x a H o s). Ottnrnenwo je Aa crsaptube Ta103113C ycsiosa Hanpawcaja y jearpy yronrixo je se-
posaTHHje, yxonHxo je cnowceanja a.erosa crpyirrypa. Ilpema Tome pamioaRTHHHH cy ricarnsytnr-
so HajTemet enemewrn. 
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684 	 XV . AlT401CNO jenpo 

2) Ha Ratopinnhaxamy csernyi a a manaHor pammoaximaim mrrepxjama 38,CNOBEia 
je 'mama maca xoje mory cTanxo ma cxera e. To je y °exam apex xpacran-
HOT ZnS nomemax ca xpno MEM 101111111111111Mli (0,01-0,1 rp 3a iunorpaM Mace col= Riumor 
Panimairnamor eneMeirra (Hajneuthe — mesoropmjyma). Cicopo ce noes AartaiY  8 nIxildece MY' 
THX CTICMCHaTa (Bi, Cu 11 T.01,) xoje cy mime ma nosehajy js 	CBCTJ1yllalba Wm ma  npomeir 
simony 6ojy. Ca Tam mo6nnennm =cams nspainlY ce 6oje icoOssa ce noxpmsajy xpep)Lerx Rom 
Tpe6a romern y mpaxy (merman iincrpymenara 311 merrese, 011311H cHrsaman ypebaja 
Tpe6a npnmeTHTH ma AejcrBom pammurninnor spatiesa csmadia macs ce nocrenexo pampa H 
1111Tell3HBHOCT CBCT.11ynalba ce cmasYje• BpeMe Wajalba TaKB01" cacrana o6mmo je ruse om 10 
rommia. 

3) EnexTpminu arum soh! ce Halm= yriorpe6sans sa porianiuse pammoincTinimix 
npoueca jecre joximatasom4 6po/sti (1'ajrep, 1908 rom.). Hero$ cams wawa= je na mum 
440. Cam 6pojan cacrojii ce om meTanuor Motxx.aPa 3turbeno4PaaPebenwa .130.106'" Nag  MY" racom), y tnijoj oat je saTernyra Tama Me12111111 moms. Hameby me H samosa giumulAPa 
CTaBH CC BHCOKH sans, C1Copo A0B03baH ma 6x ir I• enewrpagao !ipso:se:Ise. Kama 
Y uumuxup mocne parnimurnimio spanese (xpos ()mope y I •MIMS noxpliseax WHOM me-
TaJmnM micnitilima), OHo jomisyje Basnyx H nacraje nojana xoje ce immix y6eneacass 
oarronapajylmm eaexTpxtumm al/au:lama. Jomisannonn 6pojati e TOHHICO oceTsas ma perncrpyje 
ataxy nojemmy , 11-11.11H fl-necnnu..1:(omancom nojemninix menont xoscrproxajn snap= mono ma 
ce nocmrue arromaraco y6exemasiube senator Aga. 

Cm. 440. CxeMa jommanaonor 6Pojalla 

Ha Taj Hamm, pammosicTiumo 
semi mie mine. 

6) jlejerso paymosurnamor spatiesa Ha oxonne maTepHje spa° je jaxo. Taxo, y 'worm 
caynajeni ►ia ono nsasmia o6ojeibe psalmist's 6e36ojimx coax, cnuma, humps= arm. Kao 
Haj1103HaTHill npnmep MOM HOCHYHOITH naaria KOAICHa CO, Ha mijy ce KaTIMA Haus= y npxpomx. 
Heyrparnin aroma HarpHjyrda Kohl ycjiceThaBiliY 6ojy corm, nocrajy 113 oronapalyhnx jos' nom 
AejeTsol ►  yrnaBHOM p-3paicoBa cyceninix psimHomcmminic mumps= xojii ce pacnamajy. Oso 
o6jamsese nopesna mane 6oje NaC1 norspbyje rase urro ce nom mejcrsom pannoaxTHsnor 
spatiesa oils nojessyje y 6e36ojHoj xamenoj corm 11 nom na6opaTopaciont yeaosintir. 

Knapinio ammo nom yrimajem papnosurnisuor swims nocreneno nocTaje alno, &um 
(13oc4liop nperiasn y upaen, =jams= no noapnnnni npenaax y rpa4nrr, naspymini KHCCOKIIK y 
03011 141721. BO= Cc nom yrinnijem pamnomansnor 3palleTha paws= no =MK H10 H OH, 
tipm tleMy AeJIH11IP1H0 nocrajy H2, H102 H Os. raCOBH xao into cy CO, C01, Nlis, H1S, HC1 
11TH. pacnamajy ce Ha cacramie enemeHTe, a ca mpyre crpane, ammo ce crisp* as sinc. MnOre 
Paasjymone comm pacnamajy ce nom mejernom concrneHor spatiesa. Nanpssep, Ral3r 1  nocrene-
HO asmnaja 6poM H Ha Basmyxy npenaan y RaC0 k. rIpx C13111% THM XCIVIIICKHM pessmsjama HallBehC 
Xtejcmo noxasyjj,  a-spaim, fuse 8-3PallY1, a join mime y-apaina. 

7) IlpHmeheno je ma nom ,jamm mejcraoM pamnownisnor spatiesa cote ry6t cnoco6. 
nocT 3a Kim jame, moH mane Hose, HaTIPOTKB, noTcrirly Pacrene &smut x nosehimajy npimoc. 
OTyma je noisome mica° o npiimeint parnmaximmor „Ijy6pen.a" y nosonpsspemn (y o6nincy 
Tams) cahmesemix pyma, HRH BOAC xoja campnai pacTsopen mon 	xoje• =cam join mije 
npaicrwino ocrsapeno. 

8) Ha tionetijn opramisam pammosurnisno spatiese y neninclui moms menyje  wrens). 
Ca mpyre crpane oso ce owe ycnewno macopiicrins apa netufsby pasta. To je omoryheao =me 
mTo ce saohymmi mann (H yonmTe 6orzecHa mina) pamimaxlmonua spanesnma amine pasa-
pajy Hero Hopmanna. MebyTHM, Rao mTo ce BRAM 113 mum 441, COMO oripetene mom spanesa 
mimics) yrnny npn newsy. Rumen& y upecropHjsma y Kobus ce Hamm paminnurrinme mare-
pHje mamma, ymop, casusocr, nisso6sy, necsecrital H nonehany pasmpanommocT. 11pH 
party ca paAHOaKTHB1111111 npenapaTxMa mopajy ce ompixanara noTpe6ne mepe npemocrposcnocra. 

4) 3ax8xx,xsa mommixuamija jowisamonor 
6pojatia sa fl-spaxona biome ce xoncrpyncarn Ha 
6asn anjamarra. Rpm-ran =Omura crlicHyr Hamby 
mse eneicrpome (Ca psammom HOTelthalialla Om 011.0 
1000 Boma), no mejeTnom (3-3patimba maje 
Bp110 jam 	.mtunix tipiumbesa Kojm spao 
6p3o caemyly je o sa ppyrnm. 

5) Pa,a/10101THBHO pacnamase je ersoTepman 
npouec. "NanPmaleP,  rear PanmjYas (aajeAllo ca 
11p0113BOAHAla seronor pacriamasa) maje 136 iataA • 

cal. Aso ce yaMe y o6mip nenoxymia 11011111111H11 
psanomernsinoc wiemenera y senimmoj xopii, oiAa 
ce xoncrwryje ma alma Tons Rope imam ycaem 
Tors npocetmo ox0 8 Ma/MX KallOpHia 10,141111111DC. 

pacnamame om semmor je saanaja 311 TOTL/1011111 &mum 

• 
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✓awma vagelba 

Ca. 144. Yrunaj panHoarcrimnor 
3patterba Ha henHje. • 

'9'77 .PmPFPr 
- - , 

§ I. Paduaraciauela4 pedoeu 
	 685 

9) Hopen a-trecrmla xoje cy 33 AaTli pantroarammu arom oxapaxrepincaHH Hopmtunimm 
nyucHHama Amen, noHatax ce npHmehyje xa OH H36anyje ct-ttecrinte ca I:whom nymuntom Amen. 
HanpHmep, y cnytrajy ThC' Ha maim mmintjoH cnyttajena HopmanHor Amen (8,53 au) nocrojH 
34 cnytraja AomeTa on 9,69 H 190 cny'lajeBa Amen on 11,54 cm. Hocrojarbe mum gem= ca 
Behom nynotHom nomera yc.noarbeao je Hamm HapottHro HanpaweHHm cm-Alma je3rpa y momarry 
HAucortor n36awiBaIba. 143 tnubeHtx(e, na HarepmermjapHe.jxyucHHe nomera He nocroje, mows-
na3H rta cy 311 je3rpo RapaxrepHcrimtru cam Hero o n p eb e H H emeprercxx HHBO-H. 

10) Orme rrnmeby nyucHHe Tames y-3parca 
y X-jertmuntama) H exepritje 3pattema (E y Ales) 

Aar je jertHatmHom X E = 12,4. Osa Hawn He canto 
3a y-3paxe, Bak H 3a cue °crane o6runce 3paltHe exep-
rHje (perctrexcxe 3paxe, apaKe BHJVBHBe merman' 
um) 

11) OcHm y-3panorra xoje 036anyje je3rpo camor 
pannoarrrnmor aroma, npH parnroaxranHom 
Army trecro ce mama mule rum marbe jaxo C e-
x y H n a p Ho 3paqerbe la* Hacraje Hp' y3ajaMHOM 
Reicroy y-gecrinta ca enexrpoHoorm omoratnrma cy-
cenHilx aroma. OBaj nocnembn nportec nornyHo je 
aHanor nponec y peHrtreHoroj Ream. Ca csoje crpaHe 
nona3ehri on je3rpa, y-3paiu mory npoy3poxortaTH 
anornarbe jennor gem cnomannbra enexrpoHa OA 

aroma H camHm TOM Haa3BaTH crHapaHie cexynnapmur 
f3-3paxotta. 

Apyra "Tyra ceHyHBapHor apagema, xoje ce jao3ba npH partHoturrumrom pacnanarby, 
yrnarmom je y nem ca et-trecrintama. Alto jearpo panHoaratuntor aroma H H36atteHy.a-ttecrHny 
ynopenumo Ca Tonom H TaHeTom, oHna je oturrnenno na y Tperrymy "oroxnarba" moPa macTaTm 
H ycryx opyucja". Ycnen Tora, H36agYjyhH a-gearing aTOM cam menage y• cynpornom maim/ 
Accra anamom notrerHom 6p3Hnom (yrorunco BehoM rcornixo je marba therosa maca). Cynapajyhm 
ce Ha atom nyry ca monexynuma. ox mowe H3 HIHX xa 036anyje enexrpone, a raxote n8 Hpwrom 
ry6H jenaH xeo cHojilx concritemx, nocrajytor canutm rum npHspemerro noasenumo HaenexTpx-
calf. PanuoaxruHaH ycryx nocrojH (ma tra y HecpambeHo cna6Hjem creneHy) H npH H36annsarby 
8-gecnula H npH Hcnymrarby y-3paxosa. 

Haj3art, xao cexyartapHo 3pagerbe mory ce maws= H enexrpolut troje CY 0360310 rpm-
mapHH apagH Ha monexyna ca nojirma cy ce ow: rapt= (TaK03BEIHH Hezra-apagra) H Holm ma no-

HosHom cjenrubaHarby npou3Hone peunrencXe apaxe. Coe oBe nomeHre Bpere ceHYHAaPlior 
apagena npH narbem H3narraby marepHjana o panHoamuntocrir Hehe ce ysumam y 06310. 

12) Alto 6poj aroma twirl ce pacnanajy y jenHinum HpemeHa (jergroj cercrunt) oanatuotb
-

ca P, a xmcony upircymy nenoxyntry tconwtHny ca A, mina ce 331(OH panuoaxTHHHor pacnanatba 

mome H3pa3HTH onsocom: P = )s. A. RoecinuarjenT riponopuHoHanHocrx (X) aorte ce o c emble  T a B
-T a p a c n arta rb a H Irma 32 cuarcH panHoaralawn emblem nornyno onptheny,nst  

Eaparcrepricrirtmy Benutunty. OBy je nano Hem taco je H3 ornena (nomohy 6pojarba
ema 

 crunrrana- 
Hm 

ntrje) no3HaT 6poj aroma xoje ce pacnanajy an jenny cerrynny. Hanpamep, np 	
nocnemb 

nortartHma 3a rpaM partHjyma P = 36 • 10 Ca npyre crpaHe, ne•oxynaH 6poj aroma trojH ce 

Harm= y 1 rpamy P2.31'03,1113 0300CH 6,02 • 1022  : 226,05 (aromma remount Ra) = 2,66 • 10 21. 

Oryqa 	P : A = 36 100  : 2,66 • 1021  = 1,353 • 10r- li. 3a H3pattyllaHarbe 1. nocrojH 

Hobe merona ooja ce cxywn nyucHHabia nomera a-trecurnama 1436attemlx /13 onrotrapajylunc pa-

rxiaxruintxx marepHja. KoHcrawra pacnanma ripercraroba onHoc 6poja aroma pacnarulyntx 
jertmuntH HpemeHa (y jertHoj cexylinn) npeoa Henoxyntrom 6pojy npircyrina aroma, a iberosa 
peumnporma npennocr noxa3yje on Homo ce aroma garor enemeHra jenaH pacnanHe y jenHoj 
cexyHtur. Oxa peuvmpoqua spenHocr = 1/X) Hapaxrepurne n p o c e gH y Arnim); Banton 
aroma naror panuoarrnutHor enemeHra. 

13) IlepHona Honor:me pacrranarba BeaaHa je ca xoncrawrom pacnanan,a 3a cue panno-
awringre marepHje 3ajegHHtwum npocritm onHocom: XT = 0,693 (rue je 0,693 = 1n2). 3HajyhH 

jenny Ou THX Henumma, mowe ce nano H3pattynarx npyra. Hairptimep, 3a parrujym rlo6Hjamo: 

T = 0,693: 1,353 • 10-11  =--- 5,12 • 10-1° -= 5,12 • 10 10  cex. Ilourro rorwHa Irma 31,56 Jam. 

cexyHror, OBO H3HOCH 
1622 rogHHe. IlpocegHa nyuoura uomora aroma parrHoarcrunHor enemeHra 

amp° je jenaH H no lam Bella on rberonor nepHorre nonypacnanama 	1,44T). 

14) Y rnasHom rexcry Hauenena 3aHarcHocr mowe ce nano u3neerH H3 000r nrro je paHHje 

peileHo. Ilornro je P k A non ycnosuma panuoatennote pasHorewe jenHarco 3a cse turaHose 

garor 'sena, To Hmamo: T. 14,1 1  = )■2A2 = kalla 	AHH, ca npyre crpaoe, A T 0;693• "Rom- 

6kryjyhn o6a H3paaa, HOBB3HMO Ha raj natant no onHoca H3meby npHcyrttor 6poja aroma ma pantro-

axrunHor enemerrra H tberone nepHone nonoHHHe pacnanarsa. 
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686 	 Atuatoco jozpo 

15) Ha ocHoBy nepHoga nonypacnagarba nojegarmx turaHona pagnoarammor mraa, mory 
ce HapagyHant immix penaTHHHe xonmitre Roje ce Ha:lase y pasnorem jegHa ca Apyrnma. Hanpnmep, nona3ehH oA nepnom nonypaciraAama paAHiYma H paroHa (3,825 Amu = 0,0105 
roginia), Hanammo Aa 6poj aroma Apyror ysex Mopa Hamann camo 0,0105 : 1622 6,5 • 10-6  
oir 6poja aroma npsor. 3Hajytuf aromcne Tenonie Ra (226) H Rki (222) nano ce mime npehH H Ha 
Tenomcxe oAHoce. Taro ce go6Hja Aa ce y pal:more:Ha ca 1 p Ra mopa HanaanTH 6,5 • 10 -6  • 222 : 226 = 6,4 • 10-6  2p Rn, Tj. xontpunia xoja ce He mone HenocperrHo mepHTH Ha o6Hq-
nnm xemHcxxm Tepa3}IjaMa. 

16) One zumernme, noje -croje y Bean ca pa/ma'am:mom panHoTencoM, iecY OCHOHa 
sa HapagyHanatbe spemeHa nocrama nojeAHHHx mmiepana H cantor crsapima semasHHe Rope, 
33 napanyHasame 'Tao Hamm y r eon o r n j 	Y AoHexne ynpouthemom o6sHxy, oBaj 
pagyH ce monce HsHecrn, Hanpnmep, Ha osaj Hatnni, Ilonasehn orx nepHoge nonorame pacnanama 
ypaHa, HanasHmo ;la je therosa xoHcrarrra pacnagana (cpagyHaTa Ha rog0Hy Rao jeronmgy ape-
Mena) >v = 0,693: 4,5 • 106  = 1,5 • 10- '6. OTyA coeflYie Aa 113 jerntor rpama ypana roAriunbe nocraje 1,5 • 10-10  • 206 : 238 = 1,3 • 10-10  ep xpajiber npoHanoga merosor pacnaAma 
onona. lipeTnocrasHmo cam Aa Hmamo ma Kann; ypaHos mnaepan H Aa xemacRom aHasHsom Ha-

ento xonmo rpaMa °norm (aTomcne Tename 206) A0.11a3H Ha cstual rpait ypaHa. OHAa hemo, 
AenehH Taj 6poj ca 1,3 • 10-10, Hahn °Amax H Hpeme, Hoje je nporexad oA nogenca pacriarkama ypaHa AaTor mmepana, Tj. BpeMe nocramca cantor mrrepana. 

0Apebrmalse cra' pocrn pampa mnuepana, nanpmeHa Ha oc.Hosy parnmatanninix nojasa, 
llama cy 6pojeHe NojH cy ,gocntrum cxopo 4 manHjapoe rornma. Axo npeTnocrasHmo, Aa cy Haj- crapHjH mimepann nocranx -npH camom ersapaffiy semn,HHe xope, ogna ibmcosa crapocr °Ape-byje H crapocr sems.HHe Hope. 

§ 2. }130TOMI. Be3 o63Hpa Ha TO urro cy MHOPH Hp0H3BOXIIi pagHoaxTrm- Hor pacuagarba 6HJIH TIO3BaTH Ben ogmax nocne 6TxpHna came paguoaxTHBHocTH, 
rmTarbe o IbHX0B0j nprmagnocTH jegHoj HRH gpyroj rpyrm nepHogHor cHcrema 
ocTajano je y npBo BpeMe noTnyHo oTBopeHo. Y3pox TOMB 6Ho je yrnaBHom Heno- 
3HaBarbe xeNurciarx oco6HHa HHTepmegHjapHxx turaHoBa pagHoaxTHBHHx pegoBa. 

Tex ono 1910 rogHHe ympberra je noTnyHa HgeHrwmocr xemllaCia oco- 
6HHa TopHjyma, joHHjyma (Io) H panHoTopHjyma (RdTh) c je TrHe cTpaHe, pagH- 
jyma H Nte3oTopHjyma (MsTh 1) — ca gpyre, HTR. Cxopo y Hero Bpeme, 6Hno je 
ympbeHo ga cy xpajaar np0H3BogH pacrragarba cBa TpH pea nO xenHoKHM oco- 
6HHaNta nparammo HgeHTH=mx xaxo jegmr ca Apyrwnia Taxo H ca o6HtIHH.m ono- 
BOM. Kaja je 1911 rogrme 6Ho npoHabeH 3axoH nomeparba, off je 6Ho excnepn- 
MeHTaJIHO npoBeperr H norapbeH ogpebrmarsem aTomcxe Tomme.0J10Ba ' pa3Hor nopexna. Iloxa3ano ce, Aa Pb H3 Hajzincrnjnx (xOjn linCy cagpicasaan Th) npn- 
mepaxa ypaHoBa cmonmura iotaaTomcxy Tommy 206,05, a 113 Hajtmcmjer TopHTa 
(cxopo 6e3 Hxammx npHmeca U) — aTomcxy TormHy 207,9: gaxne, oHaxo Rao 
BITO ce mopano H onexHBaTH Ha ocHoBy 3aKoHa o nomeparby (U233_81.1 e4 = pb2os 
H Th232-6He4 = pb206% .  ) 06HTIHO 0.TIOBO aTomme Tomme 207,2 je, npema Tome, 
cmema 6ap 6ajmmbe gBe BpcTe onoBa ca paarurtimmt aTomcrurm Tomnrama, arm 
npaRTwmO noTnyHo ncToBeTHHm xemkromm oc06rmama. 

Homo je 101 2 rogrme nepHogrm 3aKOH go6n0 HOHy OCHOBy — I10311THEIBI Ha6oj je3rpa — TO pa3RIVIHTe aTomme Torarne 'TOE= npoH3Borta pacnagarba 
U H Th HHcy BHure morne 6HTH cmenba Aa ce oBH cruse Ha jeguo HCTO Me-CTO nepHogHor CHCTeMa. Hmajyhir jegHax 1103HTHBaIl Ha6oj 
je3rpa, anH pa3nutrHTe aTomcxe TeHCHHC, ypanono TopHjymoBo MOHO mopajy 6HTH Ha Taj Hamm u3o1liofiu („RojH 3ay3Hmajy HCTO mecTo"). 

YBOersem nojMa o H3oTonuma yxambeHe Cy H TellIKOhe oxo pa3memTarba 
npoH3Boga panHoaxTHBHor pacnagarba y nepHogHom.cHcTemy. ,LtoHcTa CBH 11Ra-Holm pea ca 1103HTHBIIIIM Ha6ojeM je3rpa, HanpHmep.' 90 (Io, UX1 , UY, RdAc, 
RdTh), mop* ce craBETH 6e3 o63Hpa Ha aTomcxy Tommy Ha jegHo HCTO mecTo, 3ajegHo ca Th, CBH turaHosH pegoBa ca no3HTHBHHm Ha6ojeNt je3rpa 88 AcX, 
MsTh„ ThX) H3OTOIIH Ra HTg. TaxaB pacnopeg 6Ho je ornuTe npirmerbeH 
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§ 2. 113oiu-otiu 

oxo 1915 romHHe, anti 1430TOM4ja calla no ce6H y TO speme HHje =amp= Rao on- 
alma nojaHa Bch xao itepa3ymmits H3y3emax, xapiticrepHatitiaH canto 3a pammo- 

axminme enemeHme. 
Taxas cras npeMa osom rummy 6Ho je ycnositeH pcopetbeHom npercraHom 

o ancoByTHOM HmeHTHmemy CB= am= jemor ticror enemeHma. Haxo cy 
iimejy o , moryhnocTH menkimmmo HejemHaxocm aroma seh H3HeRH no jean's' Ha-

yinnuni, Huai( 11114140BHM caspememuttima oHa je H3rnemana ibairritcrwma it nom-

nyHo HeocHosaHa H mije ce Hamm= y CKRagy ca cregemm XeMHCICHM FICKyCTBOM. 

lipoHanazaic H3OTOIII4je Heparmoaxmnsatni eneMeHaTa rumen je nosomom 
meman,Hor uporiasaiba npoueca Hacranitx npH enexrpHtmom npaactbeisy. Join 
1886 romHHe 6Hno je npitmeheHo ma HcrospemeHo ca xamominim 3paiiHma (III § 2), 

y esaigitcaHoj Heim nocmaje join jemHO 3pa- 
tieibe xoje je yripasibeHo oA aHome xa. Ramo- 

	

IlpHmeibyjyhH xamomy ca omsopom (K, 	Ifarazyn 
442), Holum je 3a pyHom ma ce CHOW Tine w  JPRUH 

3paxosa (17, en. 442) yseme y 3axamomini npo-
crop H ma ce nporm 'mucosa npliporta. Ilo- 
x3.3ano ce, ma je TO cnon II03H'THBHO Haeneicrpn- AH0,1001 jpagm 

calm joHosa KOjH cy n4CT 	nom mejcrsom 

	

K330,411FIX 3paxosa 113 amoma HJTH monexyna 	Cn. 442. Cxema ronnurrajaose 

raca is* ce Hamm° y Hem. 36or mora cy 
aHO,IIIIH 3p3IIH 1-133BaHH II 0 3 II THBH H. 

xamommtm 3pacuma, OHI3 mejcrsyjy Ha stomorpubcxy !stogy, icoja ce oco-

6HHa oansio 14 HcHopmuhyje 3a sancoso nporiasame. 

nom pa3HHM ycnosHma ,11o6iijeHH n03HTHBHH 3paitH paanaxyjy ce me..W 

C060M 6p3HHOM xpemaita tiecmita, criojxm Ha6ojeM H macom. B p 3 H H a 3asHea 

yrnasHom Om mora Ha Hojem je oTcrojamy om xamome Hacrana joHimainija H 3a no-
jeminie xiecTinie mowe 611TH spno pa3.nHtnima. H a 6 o j je ompebeH 6pojeM enex-
TpoHa omprHyriix npu jOHH33101j14. nOLUTO ce om HeympanHe gem= iipsH enex-

Tp0H ommHga 3H3THO name HO Apyrn irrm., TO ce I103HTMBH14 jOHH C jemitocrproHm 

Ha6ojeM Hana3e yseic y manexo sehoj KORIIIIIIH14 Hero joHH ca msocrppatm Ha6ojeM 
Haj3am, maca. maxsor nO3HTHBHOr joHa npaKTPl'IHO je jemmica maul amma 

HRH MoJIeKyna raca (HJIH nape), xojii ce Hanam y tea}. 

Ilom mejcTBOM enexmpinntor HRH MarHemor nova joHti KOjH catunbasajy, 

no3HmsHe 3pakce cxpehy ca csor npasonxHHCKor nyTa. OBo cxperame y RoHcraH-

TIMM nosbxma yroniixo je sehe yiconyixo je 6p3HHa joHa mama H yxonHxo je sehH 

xapasrepticriniaH ogHoc Ha6oja n p e m ra M a c x. Aso cy o6a noma 
nocmasibeHa Ha ompebex Hamm (nepneHmHxynapHo Ha npasait 3paxosa), TO CBH 

jOH14 pa3HVOC 6p3ima, aint C jegHHm HCTIIM xapaxTeplicrtnimm ormocom Ha6oja 

npema macH (On), Jtajy 3ajemHo Ha ikomorpaclicxoj nnotni jemHy rpaHy napa6one. 
H3mexiisunt npasau o6a noma, monce ce mo6HTH H mpyra rpaHa Hcre napa6one. 
CxeMa anapaType 3a HcnHTHsaibe no3vintsimx 3paxa no meTomlI napa6one (Tom-

COH, 1913 rom.) mama je Ha cilium 443, a diomorpacintja mo6HseHa no moj =Tom' 

Ha cilium 444. 
11ona3ehii om xapaxmepa mo6HjeHHx napa6ona 3HajyhH jatutHy nocrasibeHlix 

non.a, MO)KC ce 3a csami Tan joHosa KOJH ce cmsapabr y Hem H3pa1yHam omHoc 
Ha6oja npema mach. Onamne je naxo HahH macy csaxor nojemHHor 
joHa, UITO je Hemoryhe TIHMITH nOMOhy 06111IHHX XeMIICICHX memoma HCIIHTHB3H3a, 

lc* majy camo c p e m ib e seninnme. 
1Caxo, nax, HcnirrHsaiby y esaxyHcaHoj nem mory 6irrx nogsprHyma racoim 

H nape Hajpa3niniHmjer caorasa, TO je o6nacr aliainne no3HmBHHx 3paxosa spno 

Beinuca. Asix y Hcmo" speme maxmocr merome napa6ona HE* penamsHo seJn'ixa. 

esnagacaHe mesa 
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688 	 XVI. ATOMIC° jempo 

Ilomohy ose meroge 6Hso je noHaaaHo 06Hgazi HeoH (aT. Tem. 20,2) Aaje 
napa6o.ne Hoje ogroBapajy macama 20 II 22. 080 je 6H0 HpHH pag Kohut je 6Hno 
eucnepHmenramo noxasaHo ga nocrojH H3oTorruja H xog Hemwoasnunnuc ese-
meHara. A.7111 osaj pan je y rosy Hems:mai Hpyhtix Mx= ocrao .  ycarubeH H safe 
npHsyRao Ha ce6e HIBUIRBy Hapozurry nasaiy. 

Cn. 444. JOHCKC napa6one 

Aama o6paga osor rurrama nocrana je moryha ,Tex'nocne 3Hantor ycaspma-saiba meToge napa6oma. Ha ciarompajytdi ii turn HaineibyiyaH pesarasHe npasne 
enesrpmmor H marnernor noma, 110111J10 je sa pyHom Ha ce ram Ha CHM j01111 c jeginim HCTHM 0811000M Ha60ja npema MACH He3aBHCHO ea csoje 
6p3HHe Huffy y jewiy Twiny Ha 4roTorpacpacoj nmoln4 (EcTH 1919 romme). 
3aMemyjyhx nerve rpane napa6ose jegHom ocpegibom noncom, necnusyTo je 

n3Baxipe.11110 seasmo nosehame OCer'mIL$OCTH mcTOAe. YjeAnd je .40cTarHYTa Ta'mocr ome4Hsaisa mace nojemnsix mecTuna nomohy Hose anaparype (,uacemi .ctiactiipoepa0) off 0,1%. 

IlpinussmjenHo .BaStall peaysTaT Hanrrastusa nomohy macaw cnexrpo-
rpactla 6xo je yrspbmsame yamemne .na cy PenaTHsHe Tommie nojeguH 

aTOMa M40 ce 3a OCHOBy yame sHceomix (0= 16,000) 
y rpaHaugma TaxmocrH mepersa !gnu 6pojesH. Illro o6HnHe 
npaRTHnHe aTomcse nacinie Amor= eaemenan Hncy nem 
6pojesH, o6jainisasa ce caga THme HITO Cy TH ememeHTH 
CaMO C M e m a H3OT011a. JeJAHHH H3y3eTakt OA Tor OMB= 
npaskum je soHoHHs, nHja aromma TosHHa y carnac-
Hocrn ca pe3yaramma ao6njeinim o6umnim menaama 
H3HOCH 1,008. 

Rao upHmep, xa cm. 445 nosa3aHH cy „maceHH-cues-
TpH" aproHa n HpHirroHa. Had ruTO ce 143 CJIHICe sHHH, 
o6HizaH aproH je cmema Him H3oTona ca macama • 40-H 36. 
3Hajytaz merosy npaRTHnHy aTovicxy Tommy (39,94) 
mowe ce npH6amsHo Hapanyyara na oH cagpscH 98,5% 

aToma Ar 4° H 1,5% Ars°. Tom 3HaTHOM ripeonat 4H3aiby npror H30T0112 H oHrosapa Eberosa 3HaTHO Ta.Mlnlja MINTA xa cboTcrpiclaijH. 
Caytiaj HpHriroHa je Bch sHaTHo caosicemija, jep ce oBaj rac cacrOjx 113 6 H3oTona. PemaTHsHe Hoinitime cHaHor oq 11)}1X Mory ce ogeHHTH Ha ocHosy Hope-

bena HereH3HTeTa o6ojema ogrosapajytaix mpaa. Taso ce H3 cm 445 }num ga ce 
H3OTOBH Kr mory flo cse maffiHm H MaIhesu KOMPIHIlahla y cmeum nopeDaTH y owl] 
peg: 84, 86, 82, 83, 80 H 78. Epasmosiim npormsamem °immix cDoTorpattuja 
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omoryheHo je )2(a ce Rocca Taw() ogpenn H3oronHH carrot' enemeHaTa. Jegax geo 
Ha Taj Haxmif go6HjeHHx pe3ynTaTa gaT je Ha cram"' 446. 

Hcrurnmalba nomohy maceHor cnewrporpacim noxaaaim cy Jla cy enemeirrn 
y Hehmm caraajesa cmema Hexonuxo H3oTona. HajBehle6poj H3oTona — gecer 
— KoHcraToBaH je Rog xanaja (npaxTmma aTomcxa ToicHHa 118,70), IntjH Haj-

TeAcH H3oTon HMa macy 124, a Hajnalcum 112. Ha Taj Hamm, y o6Htmom xanajy 

Cn. 446. 14.3ceromm cacras Henix enemeHan 

nocroje HcrospemeHo aTomx Kohl ce no wromcxoj TencHHH paaymcyjy jeJaH og 
Apyror 3a 12 jegHHHga, Tj..3a 10%. Og gpyrnx „memommix" enemeHaTa 3alm-
Kamm je nomeHyTH HeoH, aa xojH je goxa3aHo ga He nocrojn canto aromn mace 
20 H 22, Bell je Hal ex H H3oTon Ne21  (0,3% y cmeum). 2  

Ca ycaypmaHamem excnepHmemanHe Telayme HaheHn cy ROHR wayronx 

'cog HH3a MeH1OBHTHX enemenara. HanpHmep, Hahex je TpehH Ramon aproHa —
A38 (0,06%), a HoH ypaHa ocHm palmje no3Hanix U 2 $3  (99,3%) H U235  (0,7%) 

Hal eH je H3OTOTI U 234  (0,005%). YjegHo 6poj „tmcrHx" enemeHaTa (EojH ce ca-

cToje H3 aToMa jegHaxmc maca) Ha Taj Haim ce cmaH.Ho. Taxo, nog xenHjyma 
Rabe" je H30T011 He 3  IIHja penaTHHHa KOJIHIMHB 113HOCH cHera AeCeTOXIMAAHTH 

geo npoHewra. 3  
IlocTojarbe H3oTonHje je Taxohe yTBp1eHo H "cog xHceomuca, a3oTa, yrybe- 

H14Ka H Hogomnca. IbHXOBH penaTHHHH TOICHHCKH OBHOCH H3OT011a cy: 

0 16  : 0 18  : 0 17  N14  : N15 C12.: C H 1  : H2  

2670 : 5 	: 1 270 : 1 90 : 1 5000 : 1 

TCL11104 H3OTOH Hogomma (H 2) Ho6Ho je noce6aH Ha3HB — geyTepHjym 

(D). 3a nal( 1130T0I1 (11 4) 6H0 je npegnowen Hams HpoTHjy M. OBaj ce 
ypno pemo ynoTpe6maya. 4  

IlpH ynope1m3amy nogaTaxa o H3OTOH14j14.na,rta y 01111 Hentma paamma H3- 

meby enemeHaTa ca HenapHHm H Hapm4m 6pojeM no3“MBHor Ha6oja je3rpa. IIITa 
je y3p0x oHoj pammy4, 3acaga HHje jacHo, anH canto "berm) nocrojaibe 3aXTeBa, 
ga ce „napHa" enemeHTH ogHojeHo nporiaBajy og „HenapHilx". 

Og „HenapHmc" enemeHaTa morn (F, Na, Al, P H gp.) nplmagajy „Ingcrum" 
e.nemeirrHma, ()cram ce yrnamom cacToje camo 	gHa HaoT011 a. 

01311 nocnegibm, no npammy, Hmaly HenapHe aTomme 'rename (H3yoety4 
H2 , Lib, B10 n  N14). 

44 Orfun.a xcmnja 
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CBH „napnn" enemem cy „meninx" (m3y3enn — Be it Th). Ho nparn.ny, 
csalcn 112HX nma B H me on Ana (npocemno neT) H3oTona. Meby OBHM 
noc.nembnm. npeonnabyjy 1I30TOHH Ca napnum ammo= Tenafflama. Kao 
nem anycrpaHHja oBor mosxe 110CJIptCHTH CHHHa 446. HpH ynopebezby Ha6oja 
jearapa x maca nojemuunc 1420TOIM pammx enemata no6xja ce cneneha Ta6Juiga 
11,14X0Be penariume pacnpoerpamenoern y aemnainoj imp (y aTomcnnm %): 
Ha6oj je3rpa 	  
Maca . 	  
Henonynna 'commits 	 

napan 
nap's' 
73,17 

mepanan 
=mom. 

25,77 

napan 
menaces 

1,03 

nenapan 
nap's 

0,03 

Kao 111TO ce BY1,411 H3 OBHX nonaTaxa aTOMH 1114)H Ha6ojH n mace Hmajy 'capable- 
pHcrHxy Hcror mna, pacnpocrpaibeHH cy hums) mime Hero cam ea icapaicrepacm- 
KOM pa31114,111TOT TIMM. YCJIOBJbeHO je, 0E10, 1431"Jlega, pa3nwurrom nocrojaHourhy 
ogroBapajyhax aTOMCKHX je3rpa. 

Ycne.t jenHaxocril 1103HTHBHOT Ha6oja je3rpa H crpprrype enexrpoHcxxx 
omoraqa, xemHcxe oco6HHe H3oTona cy T0=1(0 calque, ce y BehHHH 
c.nytrajeBa mory cmarpaTH xao npammo HneHrwme. 36or Tora je onBajame 
H3oTOna moryhe canto Ha OCHOBY OH= 11111)l0BHX 	H 3 H ti IC H x oco6HHa, xoje 
HenocpenHo 3aBHce og mace aroma. liamoTnyinije Talmo ogBajame nocTme 
ce y camom maceHom cnexTporpaoty, agH Homohy xojer mory ;la ce ogBoje camo 
cacimm He3HaTHO HOJI11 1113He maTepHje (pena ,1X6C4TMH.11110HHTHX genoBa rpama 
3a qac). 5-8  

BawHe oco6HHe Hmajy H30T01111 H1  oil H2 , xo xojnx je pa3nnxa y macH 
H3me1y o6a je3rpa penaTHBHo TORIIKO BeJIHICa trp ce omega He camo y 4)H31411KHM 
Beh H y xemmiu4m oco6HHama. 

Kao UJTO omen HoRa3yje, ripx enexrponH3H o6Htme Boge upBeHcrBeHo ce 
pa3nasxy Ha Bonomx H HHCOIIHK monexyn 21120 (M = 18), 'lox ce monexyga 
21-120(M = 20), HarommnaBajy y ocrarxy. 36or Toni je =woo,  enexrponHTHqxmx 
xynamna xoja cy gynce Bpeme pagana o6ora1-ieHa monexynuma 2H20. Axo ce enex-
Tpontma one Tet1HOCTI4 npogymm H game, °Tina ce gecrHnagHjom ocrama mowe 
.406HTH „T e In xa Bog a" y npaRTHnHo 'HICTOM craiby. 

Ho criojHm oco6HHama Telma Bona ce npHm.emo pa3nHxyje oJj o6Htme. 
Ibexa Tatma mpnabema je 3,8°, Taqxa xmyqama 101,4° H cHeHwtotma TeHoma 
1,1059 Ha 20°. PacrBopamBocr conk' y rboj mama je Hero y o6Hxmoj Bonn. Teuixa 
Bona He nonpwasa )KHBOT )101130THIbCHHX H 6111131111X opramaama. 

1101111.0 je pa3nnxa xemircxor Hapaxrepa aroma HI H H 2  gocra Benma, TO 
penaTHBHe KOJIHI1H1le o6a 1430T011a y ripHponHHm jenmbeluxma paaHor cacTaBa H 
Hopei= Riley caomm jenHaxe. Hona3ehH o ,r Teume Bone, naxo ce mory no6HTH 
gpyra jegmbetha neyrepHjyma. KapaxTepHcmtme KoHcraHre Hexxx on RADE 
ynopebeHe cy y Ta6aHHH ca ogroBapajyhum BpenHocrHma 3a aHanorHa Bogoxwma 
jegmbelba: 

MaTepnja 	  
TemnepaTypa Tombelba (°C) 
Temneparypa Krbygaiba ( °C) 

H2 
—259,2 
—252,8 

D2 	I 
—254,6 
—249,7 

	

NH3 	ND3 

	

—78 	—74 

	

—33,4 	—30,9 

Cello 
5,5 
80,1 

;Ds  
6,6 

79,4 

Kao IWO ce 113 oBor ynopebelba Bugg, paaranca OBHX ICOHCTEiHTa y CBHM. CJIrla-
junima cacBHm je ripHmema, arm HHje Benuxa. 8-13  

OBa inubemula, Jja ce Behma enemeHara cacrojH ycraapn H3 cmeme 
H3oToua, mopana je Jja ce H9101bH Ha play IbHX01:111X 431,13131.11C14X ocx6ima, qmiehn 
makbe jacima HpaBrinHocrx y ,HAixoium Hpoidesima y ronbcy 114:riefixdpin cHcrem. 
Hero Taxo o6Hxme aromcxe TeHOMet Be11Hde enemeHara TPe6a ragman; xao u p 6- 
ceque Bezmume, xoje came no ce6H He ouroBapajy Hexoj onpe4eHoj Bpcm 
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aToMa. OTyAa noc-raje nojmnaiso IIITO HHje flown° 3a pysom Aa ce Hay npocrm 

6pojHH oisiocH meby aTommaim Temoulama. Hnax j\e orneA noxa3ao Aa nojeAHHH 

Hamm yna3e y cacras AaTor enemeHTa y npax-rHtmo H C T H M oxiocHma (axo 
ce He y3my y 063Hp nojeAHHH H3y3eHH y sem ca pamoax-rHsmim npoltecHma). 

36or Tora ocTajy KOHCTallTe H 06WIHe aTOMCKe Tesume, xoje 3a npaxTHqHa 
H3pagyHasama y xemiljH 3aApwasajy csoje nyHo 3Hatime. 14-16  

Ilocne oTspHha H3oTormje 6sno je noTpe6Ho Tatmje oApeAHTH 14 cam nojain 
„xemHcxx enemeHaT" (I § 3). Y camoj crsapH, Hanprimep, ruecr H3oTona spun-
TOHa MOTJ1H 6Hcmo cmaTpaTH HJIH 1420 'neer noce6th4x enemeHaTa HJIH Rao mecr 
spera jeAHor Hcror enemeirra. AnH •110111TO 3a cse xemvicxe oco6HHe HHje xapax-
Tepucnrsia aTomcxa Te)KHHa seh H a 6 o j je3rpa, To je Apyro cxstralbe pang-
oHaynmje. YHocehH noA nojam aToma 11 oArosapajyhe enemeHTapHe jOHe, moscemo 
XCMUCKU eAemetini jlecinumcaTHHao spcTy aToma oxapaxTepHcany 
oApebeHom Ben 11t1HHOM II03HTHBHOT Ha6oja je3rpa" 

36or sentme pacnpocrpaibeHocTH H3oTormje KoA xenumasc enemeHaTa 
npHpogHo je npernocTasHTH Aa mory nocTojaTH aTOMH, p a 3 JI 14 11 H T H II 0 

Ha6ojy je3rpa, aux jeAHasH no macH. Taxsuu3o6apu(„xojH 
Hmajy HcTy Tommy") crsapHo nocroje. To cy Ar 40, K40 H  CH40, Cr" H Fe", 

Zn" H Ge" HTA. Y Hemm cnyllajesHma Asa enemems Aajy Asa, TpH u gas gerHpH 
napa H3o6apa. Hanpllmep, aTOMK ca macama 124, 126, 128 H 130 110311aTH cy 3a 

Te H as Xe. llocrojaibe H3o6apa Hapoilsro jacHo noxa3yje Aa maca aroma HHje 

npecyAxa 3a, rberose xemncxe oco6HHe. 

Amuse 

1) KoHcrpyxuaja maceHor cnewrporpacpa je spno cnonceHa H Ha cn. 447 noxa3aHa je cam° 

cxema lberosa cl:•ymuHoHHcalba. 143nna3ehm 143 }calm= larrose, 1103HTHBHH spallH npona3e Haj-

npe xpoa.mjaepparme A H Al  xoje nponyurrajy canto TaHax cHon 3paxosa. AnH, noinTo onaj 
cHon canpHal mecrHne pa3mix 6p3HHa, TO OH y enexwmwom nomy 3 npenasH y paBny waxy 

jegan seo oBe vase, HansojeH nHjacjwarmom A yna3H 3aTHm y marneTHo nome M, xoje melba 

npasag neTa %lemma H noHoso HX cxynma y jesHy Tauxy Ha 3rosso nocrambeHoj (boTorpackmoj 

nnoxim 17. 
2) Y sem ca HejesHaxouthy aTomcxe 

=same Pb pawniturror nopexna, HHTepecaurim 
cy Pe3ynTaTH npoymasalba H3oTonifor cacTasa 
o6w4Hor onoBa: 1 ,37% pbso 4,  25,15% pb206, 

21,11% Pb207  H 52,37% Pb208 . Os csa oBa me-
THpH H3oTona ycnes pansoaxTusHor pacnasalba 
ypaHa, axTHHHjyma HJIH TopHjyma Huje morao 
Aa HacraHe canto Pb204  zolja je xonimmia pena-
THBHO maim. Tpe6a sa ce no,ssyne, 	je HC- 

MITaHH yrnes HenosHaTor nopeKna. 
3) Xe3iujyM H3 racHm H3B0pa CaApHCH OT- 

npuunce 8 nyra malbe He', Hero aTmoc4)epou4.  
HHTepecaRTlo je ;la npH xnatelby He' so —272 0  icon merit ce He npHmellyje nojasa cYnePTe- 

11.1141BOCTH lc* je TORHHO HapawrepHeratnia 3a o6Httaa xenHjym (XV § 1 son. 7). 

4) Ca ompHhem unceouHmom4x HsoTona Hacrano je =Tame o ynoTpe6nalBocTs or ene-
ma= Imo 6aae 3a ospetHsalbe wromciaix Te)tcmia. 3aHcra, axo ce note 031 0 14, oHsa wromcma 

Tesaula o6HITHor Exceolnixa (c nplimecama 0 18  H 017) HHje Buie Talmo jesHaxa 16. Ann minx° je 

paasnuca spno mans, TO ce 3acana sa o6Hinia x e M H c lc a H3paxiyHaBaiba mowe 3a3pHatra pa-

Hilja 6a3a Ocuema = 16,0000. Hanpoms, npH HapanyHasaiblima y wrommoj 4:111 3 H Il H no-

J1a3H ce Beh os 0 18 . IlpepanynaBaibe aTOMCKHX Temania, HapagyHarxx Ha paHajoj (As) H HoBoj 

(Af) 6a3H mosce ce H3BpTHEITH nomohy o31uoca: Af = A x  1,000275. 

5) MeTosa paansajakba Ramona nomohy , yemilpuy6yzuparba mome 	ce npuHunnujenHo 
npumem Ha cse,H30Toue, jep Bpi Tonle Ha nojessue mecum senyly mum pamiturre CHAC 

ycnen pa3mnie y IbHX0BHM 1A3CaMa. 	
Bocioje Hipaturro xoHerpiyHcaHe cynep6p3e Hearpm- 

(09re, SaTa meTtina HHje Hama 	nplurnpule npumeue., 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



692 	 XVI. Aalama° Jess p° 

6) Ectiewriumnija ce noxa3ana meToga paagsajaiba is3oTona 3aCHOBaHa Ha HejegHafgrj 
6p3HHH H,HX0Be ot40y3tije. Homo je ossi 6p3Hisa HOg Mame je,t(HaKIIM MUM yCBOBH/sta )704H, 
Ho seha yxonmo je maim mace mecrHge To he namns aT014H scax' sa racomstor tile/Item npolus sipo3 pawl:mum, TaHaHO nopo3He nperpage Herm 6pnce Hero, Tends. Ycjie.g Tora he ce upocrop 
H en peg Tame nperpage spemeHom o6oraTHTH Tended H3oTonom, knpocrop H 3 a.. 
— =dam. Bmsecrppasm nomBibasbeht AmbysKoHor npOileca noni3B . isajaag aa prOam, ga ce nocTHrHe 'Hyrum ognajarbe H3oTona H3 ICOMX ce cacrojao noinasm 'rte. Hatipsuaep, as o6sNHor 
HeoHa (aTomcm Tend= 20,2) no6Hjesse cy Ha osaj WHIR clIpasasaje Ne25  H Ne23, mop° 6e3 -Hpu-meca npyror H3OTOEM. Ornscalla merona mono ce upmesurrit He caeca Ha TacomTe e.nemeuTe Bali 
H Ha Hcnapn,rma jerpubessa ocranHx. 

7) Benruce moryhnoc-rH 3a omajasbe samosa npY>xa 3rns3y anytiale0a Hcxopnithastube nojase ulepAwouy6y3uje. Osa ce cacTojH y Tome Ha xaga noCroje Temneparyrnrepaansuce, y 3appe 7  MHHH xojy 3ay3Hma cmeura racosa (sow Texiisocns); jegna Hpe•a monexyna Teic  na xoHneHTpii-
me xnanHom IleRY HPoC•oPa, APYra — y HPACM. Aim 1101103 awe= XPX1iY3Hja geicx3yje cy-y' nparno npomem peiiarismuix KoHnetrrpanHja, TO ma H Raja Bpno strum-Ho nomohy imam-
jams° xosscrpyiscasse anaparype ectqucacHocr ogsajalba mono .de jaxo nosehant. Taxo je, Haupt
mep, npins nyT 6Hno ocrHapeHo ripawramo noTnysto ogsajaibe H3oTonk xiiopa. 

8) Y nojenumm c.nriajesma nomaano cY ce echexTissidsm a xesuace merroge gensinuonsor 
onsajasba Hsorona. HanpHatep, ci6Hqm ascrr.cagpim 99,6% NI14  H camo 0,4% N15. Hporsmatbe pacnonene N" Hamepy raccaurror NH3 H joHa N11,2+ (pacTHOpeHeor • amon'Hjyhtifirrpara) npH " pe- ascunjH no cxeam "NH3 	tr .14N li+ saNH8 sbNH4+ nosca3ano je ga je pasHoTenos Heurro nomepena ygecHo (K.= 1,03). Binnecrpymm nomisbasbem ,nposseca. ycneis3 je ga ce Hog:imam N15  y NH41103  noneha Ha 73% ors genoxyuse• Holmium a30Ta mos Tjaxa. 

9) EneMeurapm nerrePHiYm (D3) 3HaTHo Ce pamintyje 	o6krnHor sogomuca (112) He • camo TemnepaTypama Tormesba H subytrasba, ,Beh'H HH3031 gpyrax occ7ima. Hanpmep, merosa 
RpHTHma TemnepaTypa • mina je 3a 5 °  a =psalm gHeossujinutja 'mo. .:xyna sine Ileum Teske. . Tanaclle gysonie ,geyTeparjyma y MIXTBHBOM geny enescrpa cy Mano seh. (Tipx6nsuscHo 3a 0,3 A), 
Hero Rog o6Hmor mamma. PaHHoTexans %woe Hameby opt- a napa-o6nma icon }hem je He 
3 : 1 (cn. 416), seh 2 : 1. C ypaHonm npaxom AerepHjym pearyje npH6nmsaso 4 nyra cnopHje O[ HpOTHjYMa, a Teph01 1iKa HOCTOjaHOCT UD3  je masba oR UH3 . 

Bonomx mensmor Irma HD (T.K. —251,0°) mom ga ce Ao6mje aeicrayjyhu Ha D20 ca LiA1H4 . 3assoubm3o je, na Tepnumca noc-rojaHocr monexyna HD je Heurro seha, Hero "Hone
xyna H2  H 132 . 

10) Teunca BO= ce Tascobe npHMeTHo paannxyje on o6Hme no huromm •cHojsua 0006H-
Hama (ocuM max Haseneurnr y rnamom Texcry). , Taxo, OMI Hma Henrro /dame spenHocra 
TpHme RoHcrairre, nospunnsocor Hanna, mosexca- npenamasba H joncxor npossmona 
[OD-] = 2 • 10-15), WM BehH mcscomTeT. TemnepaTypa maxasmanHe rycnuse TeuiKe Hoge nom Ha 11,6° . 

0,11 xemHcxxx peasonsja Teunce none HajupocrHja je HHMeHa joHa ca o6HqHm Honom no cxeieu: H2O + D20 ± 2HDO. PasHoTenca one peasasHje nomepeHa je ynecHo = 3,3). Y 
monexyny HDO joH D+ je jade se3all ca xmceosuncom, Hero jon H+. Om m je,•13rnega, H yea:As-
a:4H° HaromsusaHame neyrepHjyma y o6Hmoj Hoax npx sbeHoj eneKTPOJIH3H. 

Can npouec enewrponx3e nge y3 senssm rponsax essepruje: 33 no6Hjasbe 1 Kap D20 noTpe6Ho je moms's% mime on 60 yaubana Kea sac enexTpume eueprHje, Tj TPH HYTa mute, Hero npH go6Hjasby Tone anymmHjyma. Y sem c THM Ojj senior HHTepeCa je meTo,ga npowsors-, rbe D20 Ha 6a3H HameHe geyrepHjyma H3mehy racossrror BOAOHMOI H sone (y xrpHcycrsy Kamm-3aTopa). 1-Imam= ce Jja je, Raga ce ycnocram pasHoTenca, scomeHTparnsja neyrepHiyma y sonss 
npHonsuldso Tpm nyTa seha Hero y racy. BluuecTpymm noHasubaskem nponeca y •cnerspljanHism 
mc-ranamjama, monce ce ua raj IIatIHH /:(06HTH Toluca Bona y mgyarpHodun pa3mepama. 

11) ,aejcrso sascenma H 6a3a Ha Teuncy Bony CaCTOjH ce y genummoj samems BOAOHMOI 
iseyTepHjymom, ups qemy ce pasHoTenca ycnocrasma 6pme suns cnopHje. To Hcro ce ;sewn* H 
ca amoHujymosm comma H amomjaxom (H RohinnexcHo se3aHm). ripm nonHpy ca teuncom HO-AOM opraHoca jemsbeH,a 3aMemyjy geyTepHjymom (go ycnocrasn,asba passatreme) no npaHHHY 
camo one tionossuce RojH cy Heriocpenno seams 33 aroMe mcemma H a3oTa, Ho* yna3e y crpyx-
Typy monexyna. Hanparsts, aTomm H, se3aHH 3a yrn.enm, o6Hmo He crynajy y peasansjy mmege. 
HanpHmep, y cnyllajy HCOOH 3ameH,yje ce neyrepHjymom came Honomx scap6oiccHnHe rpyne, 
urro noxa3yje Jja nog mpasibe mcemsse He nocrojn TayTomepHja no •cxemn: HCOOH C(OH) 2. B0g0HHIIII Tonyana (C6H5CH3) He ,3amesbyjY ce neyTepHjymom, IMK HH npH gyncem 3arpesarby ca D20 no 110°  y npncycTny mcernina mm anxamja. 

12) Oa senificor 3Haqaja nocrana je Teunca 'Bona 3a peuxmasbe pa3mix 6H0110111KH x 
npo6nema. Tag°, crasmajyhif npHspemeHo manse' pH6Hge y cyn ca pa36nancenom-D 20 ympbeiso je ga ce nornyna 03messa Hone Hmeby opram3ma pH6e H oxonne cpensuse Hasp= nets 3a ,4 Baca. 
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§ 2. 14304707.114 693 

Onpebyjyhn cncTemaTcnu xo3tHuxxy neyrepnjynna y monpahm gonena Rohl je ope Torn nom) 

2RaTHy xonnvilly pa36atimefic D20; mom ce rapigni monexpm BO,ge npo6ase y tionegjem 

opromomy npocetmo 14 Awn. Osaj peaynTaT yna3yje Ha To na ce nonHjefta_sona noTnyHo =roe-
myje ca mom orranom sonoM•opramnma (tHija =wins% npesaamia30- 60% on 'berm% Hew-
Hyrm Tommie). Ornenmoa Ha mmuesuma 6Hno je,nonaaano.na ce Kao opal% y opramaani 
cam macT (noja y csom carrasy canpmu neyrepHjym),He norpouw °Amax, Belt Hpenaill y peaepsy 
opramnma, non ce HcrospemeHo Tponm one macr xoja ce seh xao pesepsa Hanamtna y opratta-
nay. Ha cJmMaH Hamm{ nomohy Teuwor Haarona aaara N18  noxaamm je cnoco6nocr fiCHBOr op-
minima no 3a cHwreay mOnexyna 6enanmestwe',Hc1owtrof aaar amwmjymosnx jeninbeibit. ,  

13) Hope, WHIM/.  BOAOHIfKa 33 06jaillibeibe paamixurrax.xemaciatx npo6nema mory cc 

HCHOpHCTHTPT H 030TOITH Amin enenenara. Hariplikep, ,nomohy 'NCI" 61sto je yraphetta, na 
some= xmopa o3mehy xnoposononnna H viopnAa . :Apyrkm. enemenwra one 6pxce ca AsCli ft 

	

PC13, cnopuje caPOC.13 , spno cuopo ca SiC14  H 2C12  •tinnano 	tine ca CC1 4 . HOrrojame 

6pae HameHe no cxema "NO -I- "NO, -4± ON" — 0 — 18N3 "NO2  "NO 6H/1 je 

nonanna Tatmocr o6wtHe crOynTypHe ftopmyne =minima aaoracre }anew= (IX § 3 non. 19). 

HH3 swim= H 3amousinanx ncnnTnBaiaa nasputen je nomohy Tumor Haarana tun:c-

omma (018). HanpHmep, peatowja no6Hjafba ecrapa (X § 2) biome, yonune rosopehm, na,Teme 

y3 crsapa%e sone no rtsema cxemama: a) H3 sonomwa micennHe H nwponclume rpyne annoxona, 

6) H3 xunpoxounte rpyne xHcenmte H sonofuna amoixona. Axo je Tatuut npBa enema, OHMS 
npo canomninwawajH ecrapa KfiCeOHHK sone Tpe6a ,rAa yhe y camas crsopeHor annoxona, a axo 
je Tatum ;Tyra — y camas nlicemsta. Karp je 6xna InsputeHa. peafamja. Canomulnmantsje ca 
sonom, o6oraheHom monenynHma 11,0 18 , yrspheHo je na ce =masa ofto npyro, Tj. ;tale npasHn-

Ha Apyra cxema. Y pefuoutjH ca amuotootom cHpheme micentwe, crunannoxon genyje• Taxohe 
xao }anemias a He xao 6a3a. 

IIpH CJIHYHOM npoymastuby tcHnponwe Tp0meTnnopro4occl'aTa npnMehen je jax yrmlaj 
peamwje cpemme Ha xapatrrep npotteca: y anxamwm parrsopHma mina ce yrnasHom beaa P-0, 
y micenHal rum Heyrpamwm — sesa 0 — CH,. Cnwma ncturmsatba oa HeopraHeymm miceo-
nntutHm tonemmama yTspnana cy na je HameHa miceomma moryha camo non Taxsum yews's.% 
(nosonato cna6a micennHa Han jano wocena cpennita) Rana je moryhe genumlimlio crsapatbe y 
parrsopy onrosapajyher cno6orwor amowpmfa. Hpoymasane npotteca storocHureae (X. § 3 
non. 1) nona3ano je, na miceomm nojH ce spaha y ormoetkepy Hacraje He on yribene mnennue, 
Bel 113 sone. 

14) Kao no6ap nootep emamena jam' Hapauceftwx oco6HHa 36or nocrojalba Haoronnje 
mom na nocnynot ynopeheme pe3y/rraTa Hanantsafba nonnumx napa enewrpoiforpactxxo,m me-
Tonom (XII. § 2 non. 15), nwmaaaHo Ha CHMLIM 448. Helm geo ce °moat Ha noce6aii moron 
Hg198, me' — Ha o6wwy noisy (Tj. %%my HaoTona). 	• 

15) Harnena na o61tu3o mmcrarosaHa nplucrumna Hens's:nom inorowtor cacrasa ene-
oteHTa on mecra H o6mma Hanametba He Banat camo 33 aextbany.  'copy. Tam 3a rsomhe H3 some 

113 mereopwra yTBpl)eH je noTnyHo Kern HaaronHH carras. 

16) norrojame Haaronnje Aaje nenummuto o6jaimbeibe 33 cute enymajese „Henpa-

Tumor pacnopena enemenara no 1BHXOBOM aTOMCKHM Tenaulama (Ar x K, Co H Ni, Te H. J, Th 
H Ra), nojH. cy paHrfje 6H31" nornynO Heo6jamibmw. Kara nocrojit H3oT0rutja non o6a e.nemefrra 
csaxor yseror napa (funt 6ap non jennor on IMMO, oftna npe-
cynaH yontaj Ha senlitunty npocetwe aroma % TenotHe Iima 
penwnwaH onHoc xonntunte nojeumun HaoTona. Pacmorpsoo 
xao npHMep cnymaj aproHa (aT. Totowa 39,9) H namfjyma (aT. 
TeHowa 39,1), on Roji4x anon Hma TPH Haorona. Kommun 
mum nocnembra (no 6pojy aroma) onpeheHe cy OBHM OgHOCHM3 : 

5Ar 3e  : lAr 38  : 1580Ar 48  H 7820K' 9  : 110° : 580K" 

Y npsom enymajy jam npeosnahyje Ten% "moron, y npyrom 
— mom. 3aTo apron 0 Hma "why npocettny aromcny Tommy 
OA xamtjyma. 

17) 113 y rJIaBHOM Tencry HaseneHor cnenyje Aa max° 
macro y nepHoMHOM cocreMy (6ap 'Hon meuxostron" enemeHaTa) 
canpucH ,nnejan y" aroma noja Hmajy paanntufTy aToocoy 
TenwHe. Cmernrot Tansy nnejany y jenny henHjy nepHounor 
cHerema, a na ce npHTOM He Hapyunt °mum napatcrep cHcrema, 
moryhe je camo y cnymajy an° cHcrem npeTCTaBHMO He y 
pasHH seh y npocTop y. Omitrnentio je, na je osaj npenas 
ca nsorwmeHaHoHanHor npeTcrasn.afba Ha TponnmeHaHonanaH Boum( xopatc eta nyry Amber 
paamma newnwor 3awaa. 

Cn. 448. Enewrpoiforpamt 
Hes o otamHe Howe 
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694 	 XVI. Ardomao Pup 

§ 3. Cavil's aromocas je3rapa. Hour° je maca enewrpoHa spa° mana 
(0,00055 -y jeAHHHHama aTommix remain), TO npax-THmHo csa maca aToma mopa 
611TH ycpeucpebeHa y merouom je3rpy. Ilpema Tome, Hemtunie penman= aTOM- 
cicHx remain cy HapaxTepHaHtme maw 	je3r pa oHroHapajylifix aroma. 

IlinbeHmor Ha ,
je3rpa He mix Tesxwc aToMa 	Th Hu.). Hmajy cnom e- H y yarpansby erpyxTypy noxa3yjy Bell pamoaxiiHsHe nojase. OtiarnenHo je, 

ga He nocroje Hmaxra paanom jp ce ocTanra je3rpHma npuninne npiuninnH-
jenHo paarraniTa crpyicrypa, yTonHico ripe urro mehy penaTHHHo aaram enemeH-
THma nocroje Taxohe nojegium npeTcraHHHHH panHoaxTramix (Sin, Re, Lu, Rb, K). Hanpoms, BOAOHHKOBO je3rpo HOMO 611 ce• CM1TpaTH Rao Hajnpocrtije. 

Join 1815 ronme IIpayT je nocrasHo xHnoTe3y, na CBH xeracra enemesrx 
Hoge noptxgo dA Bogoraxa. Camera orioj SOnoHH iI H o j XHUOTe3H, 
pa3JIHEIHTH aT0mH mOpEUIH 6H 611TH cacraameHH 113 Helier H./13 mamer 6poja BOAO-
HHicoBilx aToMa. A xaxo je Tem= csaxor oA BMX y3eTa 3a jeginisny, TO 613040 no TOMB IlMaJIH OtleialBaTH ga he cBe aTomcxe TencHHe 611rm nenH 6p o je 

IlpH nocraHmaiby cHoje xHnore3e Ilparr ce ocntubao Ha raja no3HaTe, Heoma 
Heratme Hpemocril aTOMCKHX Totowa, Hp.' Remy je eTcrynalba oA genex 6pojeea 
upllummeao rpeumama omega. Kaxo cy ce 11011CTII Mane miniHTH Taxse rpeimce, 
a cams IlpayToBa xllnore3a npercraHmaaa je, noxywaj Bpno 3amunzaHe TeopHje, 
TO je oHa y npso Bpeme nocne csor o6jasubHsama Hmana mHoro nplicraingia. 
Ang yxoninco ce excnepHmeirrainia Texrnixa ycaspinaBana, yTonrao je nocrojano ate jacHHje H jacHHje ga cy aTomme Tenume Behme inemeHaTa gomcra pa3Hoham. ,ge4n1HHTHBH0 je OBO 6H310 Aoxa3axo CaCBlim npeHH3ram panorama Craca (1865 
rog.), HojH je Ha oBaj HatzHH cbopmyracao cBoj cTEIB npema xH110Te3H Ilpayra: „,t(oniao cam go ariconyTHor y6ehema H nyHor ysepema, HOJIHKO je Bell moryhe 
mygocom 6nhy crexae yBepeme no crHapHma ()Hamm Bpere, liparoB 3axou 
HHje limns gpyro go any3Hja, wicra cnexyzawija, ognytnio npoTraopegua 
ornegy." 

Orpomm BehHHa Harnbaica 6e3 Hxaxsor npHrosopa npHxsaTHna je Tamp 
°gory Bogoratme ximoTe3e. Mehyriim A. M. ByTnepoB je 6Ho gpyror miunmema: 
„Ilocne xnacHlsnix pacoBa CTaca mopa ce npHmHTH immeHnna ce aTomme 
Tename He mory 113pa314TH gems 6pojesHma (y ogracy Ha Bo30HHH), arm ce HcTO-BpemeHo oHe TOJIHRO npH631Inicyjy genvim 6pojesiima, na ce To He monce cmaTpaTH Rao cnriajHocr, a Teuixo je cnonurrx ce ca THm IIparosa icHnore3a rasa HH-
Rause pearme ocHoBe". „Ja nocrasmam raTame: ga HHje IIpayrosa xmnoTe3a 
nog 113BecHIIM ycnosnma noTnyHo Tatum? TIOCTaBHTH Taxso nwrame — 3Hatil4 OnnyT4HTH ce HervipaTH cramocr aroma= Tolima, a ja MHCJIHM, nOHCTa, na Hema pa3nora yHanpeg nplixsaTHTH Taray cranHocr." 

Kao RITO ce name nora3ano, Talmo je 6Hno 6aui minnmeme A. M. Byrne-
pore (1882 rot.). Bell npria HcnETHHama nomohy maceHor cneicrporpacim nom-
3ana cy ;in cy xeracra onpeheHe aTomcxe TescHHe canto npocenHe speraoc-rx H ga 
cy oae 3a nojegage H3crrone npH6nEnaio gem 6pojeBH. CaMHM THM oTx.nomex je 6110 rnaBHH paanor npOTHB BOA011Htme xraore3e. 

CBEIRO aTomaio je3rpo HMa ABe OCHOBHe xapairrepmcnme — Ha6oj H macy. 110LuTo cy HajnpocrHjH crpyicrypra cacTojIH B0,4011111(024 aToMa IrpoTOH x enex-TpoH, TO 611 HajnpHpogHHje 64310 npeTnocTasmaTH ;la H3 TIIX HC HX cacTojaxa 
mopajy 611TH carpaheHa aTomma je3rpa H wax= enemeHaTa. Ca onor rgenknuTa 
maca rapaIcTepHcr1t=IHa 3a jenHo HRH npyro je3rpo noTHtie canto of npoToHa xoje 
je je3rpo „ca6pago" a maca csalcor npoToga npH6.insrao je jegnaxa jegingrai 
aTOMcKnx OTyg cnenyje Aa 6poj npoTona Rohl ce Hana3e y je3rpy craxor Temhor aroma mopa 611TH jeraaxa IberoBoj arommoj TeHmini (A). 

AAR TaIcBO HaromanaBame npoToma ;him 6H je3rpy n03hTHBaH Ha60j (Z), H0j11 611 Taxohe 6pojuo 6110 jegHax aTommoj Tenunix. MehyrHm, yen:tap/ n03H- 
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§ 3. Caculae atracmicKux jevapa 	 695  

THBHH Ha6oja aromourx je3rapa cy 3HaTHo maibn. lipema Tome, legaH geo nperroHa 
mopao 6H 614TH HeyrpanHcaH emelt-mom/via, Koji 611 ce Hananum y camom je3rpy• 
Bpoj Taxsmx enexTpoHa je3rpa (E) jegHax je pawning H3meby aromcxe resume H 

no3HTHsHor Ha6oja je3rpa, Tj. E = A — Z. OnHrnegno je ga je. Talmo n p o - 
ToHcxo-enexrpoHcxo Tymanelbe cacrasa aromcxxx je3rapa nornyHo 
y cxnagy ca maejama sogommHe xnnorese. OHO ce ogpmano y Harm cse no 1932 
rognHe, Raga je, 3axsarbyjyhH OTKpHhy Hosi4x enemeurapnun *ammo, nocrano 
moryhe Tymanelbe ()nor rinTana Ha cacsam gpyrx Hamm. 

Join je 1930 rogHne 6Hno npumeheHo ga ce npH 6om6apgosalby 6epHnHjyma 
cc-xlecrwHama H3gBaja Hexo 3paseibe, xoje naxo nponam xpos cnoj °now O) He-
xonaxo caummerapa ge6rbHHe. rIpso6HTHo ce npernocrasmano ga Ibera 'wile 
spno Tsprul y-3parra. MOymm, Ha ocHosy HH3a omega 614.no je AoKE13£1110 (qe,4- 

BUR, 1932 ron.) ;v. „6epHrHjymoso 3pagetbe" npercramba yarsapH cHon qecr H-
u a mace npH6nHscHo jegnaxe jegHHHHHH x Ha6oja 
jegHaxor HynH. Ose gecrHue Hamaxe cy neygiponu. 

•HemajyhH enexTpwinor Ha6oja, HeyTpOH He cxpehe ca csor npasomumj-
cxor nyra, npH cycpeTy c je3rpHma aroma (jegHHo axo ce xienocpegHo He cygapH, 
ca If 1M) 11 npona3H cno6ogHo xp03 enexTpoHcxe omorane. Y Beall C THM CT0j14 

H cacsxm cna6a ancopngHja Heyrpoxa og cTpane pa3HIDE marepHja. C ,r(pyre cTpa-

He, H3 Hcrnx paanora joHH3aHHoHo gejcrso HeyrpoHa Ha arome H monexyne ca 
Rojkima ce cycpehe cacslim je He3HaTHO, 14 36or Tora ce 'berme nyTalbe He mory 
HenocpegHo 4 arorpatim4caTH nOMOhy xoHgemaunoHe xomope. 

Ulm ce THtle npHpoge HeyrpoHa To cy ra nocne orxpliha cmarpanH K110  11P0- 
 H3sog TecHe sew nporom ca enexrponama. Ca Tor rnegmuTa HeyrpoH 611 6Ho 

cnonceHa tiecTHHa cacrarubeHa 143 use npocrHje. Arm seh rougHy rAaHa xacHnje 
noxa3ano ce ga je moryha H gpyra jegHa npercrasa o ibemy. 

rIpH pay ca KOH,geH3a11140HOM KO- 
mopom npilmeheHo je ga ce noHexa ,g 	mai 
y moj nojasrbyjy TparosH nyTarsa He-
xamix gerrHga sax H conga Raga je 
HamepHo Hcx.TbyneHo CBaK0 cnorbaunbe 	5o 
3paseme. rlomohy cneunjanHo paspa- 
beHe meToge ayromarcxor daoTorpadm- 
calba 6H.no je cHlimmeHo slime og 500 	40 I 

TaxsHx cnoHraHo Hacranmx Tparosa (Bne- 	Mereowni 

erparpossraor 

20 gz)  
HPYC 

06/1e4H 
zs,;:rymyflmcillimcvc teepee.? 

to .  

QEVP 

Nrekvirer paswau ✓e 
Cn. 449. Kpmsa morn= mrremurreta 

KOCMIMICAX 3paicosa Ca BlICHHOM 

Of. 

pace Hams HureH3HreT no xpinsoj 

KeT H OKHaTIHHH, 1933 ron.). rloxa3a.no 
ce ga sehma oa H,xx ogrosapa nyra-
nmma nojegmunc 6p3nx enexrpoHa. Me-

yr1,1m Ha HexHm cboTorpactmjama 6H.ne cy 
sHrase rpyne Taxsmx Tparosa, xoje cy 
ce rpaHase 113 nojernunix Tanaxa Hoje 
cy nescane o6Htmo y maTepHjany xomope. 
Tammi „mna3esH" (a H nyratba nojegH-
HIM enexrpoHa) no npasnny cy yripas-
Jbelill ogo3ro Hagone. 

rlojasa mna3esa Hacraje nor‘ gej-
mom K0C/4144KUX 3pwco6a KOjH CTa.JIHO 

nagajy Ha 3emmy gona3ehm 113 sacHoHe. 
Pe3yaraTH HaurrHsaiba OBHX 3paxosa 
noxa3an3 cy ira c Hagmopcxom BMCHBOM 

npernocrasrbeHoj Ha annum 449. 

30 
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696 
	

XVI. Arum= Imp 

lac cc me nopcmiza 	apaxosa acitita join He nocrojll jemo 
ogebeHo cxsaralbe. OHx cy Hexomoremi no cacilaBy H pacnonuty orpohumm 
pe3epnama elieprHje, 36or qua je cnoco6Hocr pa3IHx maTepHja Tja aanpote oHy 
panHjan,Hjy seoma mama. Taxo je menocpeonim ornenom 5Hno noica3aHo 
cnoj none ne6mHHe jennor minomeTpaije y cramy noTnyHo ga Hx aanpoui. 

Xtejcznyjyhm Ha je3rpa aTOMEI, HOCMIMICH 3palw npo-
y3poxyjy nomeHyry nojaoy „ 3esa Rola ce noHexan 
°Hamm y HOBBell3a4HOHOj H M01314. nomprmysum osy 
.Relasy imarmeTmor .  noiba, B. a OICHEUIHRH 011a3HJIH cy 
Ha Hem= 4x)Torpa4mjamae", xoje cy ce cacrajae 113 

Be; nyraibe npH5oHnolo jegninie no MOM Hapanepy par 
mum, atm cxpemyTe y cyriporSom npasiry (c. 450). noniTo 
jenam on MX Tparosa, secymibmSo, ripmnaga enewrpomy, npyrx 
614 mopao onrosapaTm tI e C T minx moja H M a ri p 
6nHHtHO TICTO TaKEty macy xao H enex-
TpoH, a JI H cylipoT4H Ha6oj. Comm THM 614-Tla 
je y6esszinso noTsOema npeniocrasxa o nocTojamy 

ranstitli Beh paHHje. 2  
Cn. 450 Tpar napa: 	Tpajame iiHooTa no3inpHa (y saanyxy) mepH ce Be- enempox-nomnpoa 

SlIVIHHOM peAa MHJIHOHHITIX ne4osa cexyHne. OHO je nom 
BenHxo na 611 ce morn° no4maTpaTH y RolineH3anHoHoj 
RomopH, aiII3 y HCTO Bpeme H ilocra maim na 6H ce morno 

ot5jacHHTH aallITO 1103ITTOOH HHje 6H0 pamije oTxpiineirripynim meronama. IlinuTo 
xom6HHannja no3HTp0Ha ca HeyTpoHom mopa OtHin1egli0 naTH npoToH, oBaj ce 
mooce cmaTpaTH xao comeHa gm-m.1a xoja ce cacrojii II3 nse npocrnje. 3-6  

Cita oBa can nomeHyTa OTHOHha ;lam cy HaM tiziaupu „npocTe" CTpyKTypHe 
jeginunie aTomcRor je3rpa: enexTpo H, npoTo H e y T p o H H n 0- 
31,1Tp0H. On cnoweHHhix TBOpeBHHa HapotniTH 3Hatiaj 3a nymeapHy xemHjy 
Hmajy je3rpa xeoHjyma (cc-gerrHge) H je3rpa neyrepHjyma — Tj e y T poHH 
(lerroHH). Ha6pojaHe tiecrinni oxapairrepitcaHe cy coenehilm. nosanmma: 
14me 	 eneHrpoH 	nparon 	nerpon 	noawrpon a-mernma ;lemon Oanana 	 p 	p 	a 	e+ 	a Ha6oj  	1 - 	1 + 	 I + 	2 + 	1 + Macs  	0,00055 	1,00757 	1,00893 	0,00055 	4,00280 	2,01416 

Mace cy H3pmeHe y TaK03HaHHM .aTOMCKHM jenimmusima H a:taxa 	FbHX nper- crawl:a 1/16 mace aToMa 0 16  (II jenHaxa je 1,66 • 10-24  ep). 
PaHHje Ha6pojaHnM tiecriniama noTpe5Ho je Rol aTH jou.) jenay, lnije je no-

crojaue 3acana HHje noTspelia HenocpenHam ornerom, 	je Ball cymtbe. 0)3a 
=lemma —HeyTpa H o (v) — oicapairrepHcaHa je IFyJITHM Ha6ojeM H H3naH-penHo manom macom. 6  

Cam no ce6H cymapHH cacran je3rpa yxonlixo je ojcipeteti BHIIIKOM n03HTHH-
Hor Ha6oja (Z) H aTommom reoamom (A), income ce H3pa3HTH — He nomohy xie-
THpH neh canto nomohy Tj B e On nomeHymx „npocTmx" =lemma. Ho mom nm- Taiby moryha cy, yonume ronopehx, TpH pama rnenHuna, lc* cxemaTcxx mo-
ocemo OBaHO ripercranHTH: 

I 	 II 	 III 17pot-iiouu (A) 	Heyifipouu (A—Z) 	HeyiNpouu (A) 
eAexiTipouu (A—Z) 	H tipotis-ouu Z) 	H tio.naltpouu (Z) 
Onune apH3HaTo je npyr o Towline, npema xojem ce aulaNCK0 jempo caciu-oju oc) Z upotriolla u (A—Z) ueyu7poua. 	cxemama npoTHEtypelni IM3 
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§ 3. CaaTecle afficknoeux jenapa 	 697 

TeopHocrlic cxHaTarba, xoja He nonyinTajy na y je3rpy 6yjy HaenexTpHcaHe ue-
crane mane mace. Ilpema npoToHmo-HeyrpoHcxoj TeopHjH crpyxType je3rpa Imo 
enemeirrapHe cmaTpajy ce o 6 e tiecrHge. HPHTOM ce nonyinTa moryhHocr ripe-
na3a jerwe y npyry: 

neyiapou .-(---1' upoulou + eAexiapon 
upotitole .7-± neyulpou + iio3uiapou 

OBaj npena3 ce Hpuiri y3 yueuilie Heyrprnia. 
Ca oHora raennurra enexTpox HJIH no3HTpoil He Haria3e ce npHo6HTHo y 

Tenixoj MeCTIIIII1 H „pabajy" ce Tex npH rbeHoj TpariccliopmanHlir (c.nritnio clioToxy 
npH npena3y HairpaliteHor aToma y Hopmantio cTaibe). Talmo „pabaibe" enex-
Trroira ,rreinaHa ce Hariplimep, npH pannoaxTHHHom 13-pacrianam.y. 

tlecrinie (HeyTporni 14 npoToHH) lc* yna3e y cacras aTOMCKHX je3rapa 
uecro ce 3oHy 3ajeniumiorm HmeHom lontAeolia. CxemaTciar nprixa3 cacrana aTom-
cram je3rpa paanHurrrHx enemeHaTa naT je inpacimpaHom nospumHom Ha CJIH1114 

451. Kao 111TO ce 143 mera BH,RH, 0,11110C H3me1jy 6poja HeyTpoHa (A—Z) H 6poja 
npoToira (Z) ca nosehaffiem penHor 6poja (Z) nosehasa ce oir jenHHHire npH6nmx-
Ho no 1,6. apyimrije peueiro, je3rpa Teinxxx aToma cy penaTtimo 6oraTHjH Hey-
TpoHHma. Oria umbeilinia, /la je cacraH je3rpa H3paliceir He JuniHjom Belli  jenHom 

paBHH yCnOBJbeHa je H30T01114j0M. 

II1To ce Time y3ajamHor pacnopella noje- 
AHHI4X cacramnix genosa je3rpa, 3acaAa join 	Aso 	Cl,, ,/ 
Hlije HHurra onpebeHHje HO3HaTO. Ilocraxmame 
ma xaxxe TeopHje y TOM npainiy Halina3H ripe 	 ti. N /0 7 ' 4 ill  1i 1111  
cilera Ha Teuncohe y Be3H ca H3BaIipeAHOM ry- 	too 	/ d , 77- 

cTHHom crpyxType je3rpa. Taxo, painijyc ypa- 	 1 111  7 i

1

' '' 
4' 

xilmany nyTa marbe on paglijyca liorromlima 	g ,1,7'' 
t$ 1 1111  Holia je3rpa ireHH ce Ha 10-12  cm, II1TO je neT 	 ,7 ‘ 

70  1 111 	'/. 
aToma. Mebym 	

50 
q. 

os m, y lipno manoj 3anpemHHH Tor 	 1 • '17 
je3rpa Tpe6a Ha Hem Hamm cmecTurri •2 repo- 	to 'It'll 

✓  TOHa H 146 HeyTpoHa.2-1° // 
Yripxoc oriaimor HaromlinaHarba HCTOHMeHO 

50 	tho _ 
Haenerapticainni uecrtnia (upoToHa) y azomcxom 
je3rpy, OHO ce no npaimay, He canto He pacrialia 
cnoHTaHo neh je lieoma nocrojaHo. OutirnenHo 
je jra Taxxa nocrojaHocr molice jp. HacraHe canto 
ycnen TOra na ce H3meby cacralimix nenorta aTomcxrix je3rapa jaBmajy Here mohHe 
mule nprmatiema. HpHpona 01314X Gina 3acam join Hrije pa3jainmema. 1L,12 

• Ilocrojaibe mobil= crina nprisnauelia y je3rpy Henocpenuo ce nompbyje 
Awl& 14350)KeHI4M cxBaTa}buMa, 3acHolia11Hm Ha Taurnim HpenHocrirma aTOMCKHX 
TeSICHHa. YcaripinaHarbe meToria maceHe cnexTporpacinije omoryhtino je na ce y'rnpnir 
na mace nojeninnix H3oTona noxa3yjy o T C T y n a lb a on uenux 6pojesa. 
Maria cy coa mama 3a 0,1% on Beam-Imre M a C e H o r 6 p o j a (Tj. aTomcxe 
ToxHHe H3paliceHe Henrim 6pojem), 'max. oHa noHcra nocrojH, Rao Imo ce mix 
H3 OBHX nprimepa: 

Tun aToma ... 	HI 	He 4 	C135 	C137 	sn 120 	Hell 	016 

Tamils aromcKa 
Temcmma ... 1,00812 	4,00390 34,9787 	36,9775 	119,912 	200,016 	16.00000 

3a 143patiyHaname mace aTomcxxx j e 3 r a p a noTpe6Ho je ;la ce on 01311X maca 

om3me maca CH011:4614X enexTpoHa. HanpuMep, 3a je3rpo xenHjyma (a-tiecTruie) 
no6Hja ce 4,00390-2.0,00055 --= 4,00280. 

6PeonpormarZI 

Cal. 451. 0:um carraoa 
=ma= jearapa 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



698 	 XVI. Atreoxato Aviv 

Ca mexHarra npercTaHa 0 CHHTe3H je rpa I43 enemeurapm tiecrma, craa-
pame je3rpa xenHjyma mome ga ce 3amHcaH na Tette no cxemli: 2p + 2n = et. 
Aim ce npHTom jaHm,a npnMeTHo Hecnarame y BeJIHtIHHH maca. ripema cxeran 
nocrajama, Tpe6ano 6H otlextuiaTH ;Aa he maca CC-tleCTIMie 6HTH jeguaxa 2.1,00757+ 
+2.1,00893 = 4,03300, gm je yrrHapH oHa jexHaxa 4,00280. Pa3JIHIOI H3HOCH 
cHera 0,03020, anH 6H my Tpe6ano Ha Hexes Hatnin o6jacHHTH. 

lly'r xa °some o6jaimbemy npE4 je noxamo Xt. H. .114exitemejea (1872 roil.): 
„Hema pamora MHCJIHTH, ,rta n Texamcionc =nom jegnor enemeera Hall TI wero-
Bgx aToMa, gajyhti jegax aTom oeKor or(pyror Tenaj gajy Hcro n TeiHHHC104/C ge-
noBa, Tj. 'la he aTom xpyror enemegra TeHOITH Tatmo n rim mule Hero ATOM 
npnor. Ja cmaTpam xa je 3aKox o oApgarby Temixe canto je,rxaH o6.r1x 3axoxa o 
ommcamy cxna HAM xperana. Cue 3aHncH, na6ome,,og Hapoturre HpcTe xperama 
maTepHje H Hema mixamEtor paanora HerupaTH moryhHocT TpanccDomaguje oHor 
xpeTaxa y xemxcxy exeprHjy HJIH Hem,' gpyrH BIM uperama". 

KBaHTI4TaTIIBH3 Be3a H3Me1y mace 
H emprHje , &um je tipoHahema 3HaTHo 

--. c'•
.  

a5 a 	
do . NeNen 	xacHHje (AjmuTajH, 1905 roil.). Axo ce•0 	21 

i4J 	• 	 la Ns o p N0 	maca (m) H3pa3H y rpamosxma, a eHep-  ....._Z

- 

7 raja (E) y eproskima, onaxt he .WM2 1441142 er 
ft 
tu 	 • B" 	 y3ajaistue ee3r HMaTH 06JI13H E = mc 2 , rile 

43 S 	
1.0 	 je c — 6p3HHa CBeETIOCTH (3 . Iwo 

ci 
L.-, 5 	u° 	 cmiceK). 
t. 	 Ilpema oHoj jenHatumH, cHaxoj npo- o. 

	

4 	 meHH eHepruje onroHapa npomema mace 
H o6paTHo. 36or Tom ce, Hanpume4), 

at 
o maca junior Tena y xperamy sepia 0R 

H" amace TOT Tena y MHpy, Hpenor — HeM 43 4, 	 Hero xnanHor IIT.3. AJIH yawn orpomHe 
...v 	i

• 	

i, 	 6pojHe Hemp-num MHOHCHTe)ha C2 , CJI1411He 
Z 
NN 	5 	V 	/3 	ZO 	.npomeHe mace Ron CBHX 0 6 if II H 11 x 

Mac emu Spoj 	 nponeca cacumm cy He3Hame 0 33TO ce 
xe morY npumenrrx.' 3-12  

Cn. 452. Exeprmja Be3e 1mA naxinc je3rpa 	Apywillje crojH crimp mon Hyxne- 
apHHx TpaHatopmainija. Kao urro je pa-

'olio HaBegeHo, cmapame xenHjymosor je3rpa }13 enemenTapHnx =lemma y Hem 
je ca ripHmeTHilm cmaadmamem mace (T3B. g e 4:1 e K T o M M a c e). OBO 3HatIH 
ga ce oBaj npogec gemasa ca orpomHHm eHepreT-
CKI,IM e 4-.1 e x T 0 M. Ilourro aTommoj jenHHHHH mace ogrosapa exeprHja og 
931 meg, TO noTnyHa jexHatuma crnapama tzempx rpama xenHjymosor je3rpa 
go6Hja o6nfix: 

2p + 2n = a + 931 • 0,03020 = a + 28 Atm 

IIpn cpagyHasamy Ha 4 rpama xenHjymomix je3rapa oso gaje 646 MAIL xxan. 
3a go6Hjatbe acre xonmume eneprHje xa patryH caropesama xameHor yrma, no-
ce6Ho je oxo 85 0 yrma. OBo ynopeheme jacHo noxa3yje ga ce exepreTcxll estexTH 
Rog Hyxneapalix nponeca He mory ynopehHuaTH ca ecbeicrilma o6xtuunc xemHounc 
peaxunja. 

Axo ce nenoxynHa exeprHja crHapama Hexor oil je3rpa 113 enemeurapmix 
%markup (Taxo3Banx e (l) ex T na x o B a is a) nmenn ca IberoBom macom, 
oxga ce peaprraT Taxi:1°r genema Raafxsa „n ylc neap Ha ex e p r H j a 

	

e 3 e" 	gaje penammxy RapaicTepmcnnty n O c T o j a H o c T H ogropapa 7  
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jerp0 

Cn. 453. CxeMa pa3noja 
1211113a• 

§ 3. Caarias CUTWACCKUX jetapa 
	

699 

iYhxx je3rpa. Ron nal= aroma oBa ce exeprxja melba Henpammao (cn. 452), a 
3aTHM ce 6naro nonetiaBa no FubocHaTor maxcHrayma (oxo 8,6 Awe) ROI o6yxBaTa 
camerae 4 11 5 nepxone. Jae ce empraja Be3e nocreneHo catubyie, Aona3ehn 
y 7 nepxonB no 7 Nies. 0114qH0 ciaameme nocrojaBocrki je3rpa go6po ce cname 
ca nocrojehom jam H3panceHom pannoaxmmiomhy icon najTemix enemeHaTa. 16  

Aonyae 

1) rlocTojaibe xocmmuunt 3paxosa 6Hno je ompHseHo 1912 romme. gyro Bpeme mot cy ce 

cmaTpanH xao Heo6ntmo TETT 0  y— 3palleme, am! ce 3aTHM noxa3ano ga ce y cacrasy n p H - 
mapH H X HOCMHMKHX 3paxosa 371711WHOM Hana3e npOTOHH, goHexne xenHjymorta je3rpa H y 
rpm manoj HOJIHMHHH — je3rpa Tomo aTOMa. Cse OBC 1103HTHBH0 HaenexTpHcarte tom= HMajy 
orpomHy eneprujy pea mHnHjapga mee 11 0x11 ce xpehy y sacHoHH c orpommun 6p3HHama. 

Yna3e1-im y 301/bHHy aTMoccl)epy, oHe seh Ha BHCHHH 02 OHO 50 KM noTnnby npHmeTHo 
ga pearyjy ca je3rpHma aTOMa Hoje cycpehy ycneg tiers ce yrnasHom crsapajy se3oulpouu (me-

301114). To cy , nonyTeunce" %immre ca macama pea 0,15 (y ie/WHIII1aMa aTOMCKHX Tenuma) H 
je1111HHMHHM HeTaTHBHIIM 113111 1103HTLIBIMM Ha6ojem. One mecrinre cy npno HenocTojaHe (y cTatby 
muponarba OHM mory nocTojaTH He gysxe og MHJIHOHHTOF germ cexyHge) H .1111K0 ce pacnagajy 

crriapajyhH enexTpoHe ogHocHo no3mpoHe. 

Y cnojy aTmocctoepe og 50 go 20 KM cxopo CBH nprrmapHir KOCMHMICH 313112H HOTHYHO Trponre 
csojy eioprnjy, Hoja ce npeHoca Ha cexyHgapHo xocmfitixo 3pagesse xoje cy OHM 03a-

3B3J114. OBO ce yrnasHom cacTojH og me3oTpoHa, enexTporia, 110311Tp0Ma H — 3paxosa. K20 nu° 

ce BHpH 113 enlace 449, genoxynna jorunannjyha cnoco6Hocr xocmulmor 3pageoa (mepena no-
mohy jOH113a11110HOT 6pojatra) je maxcHmanHa Ha BIICHHH 02 22 KM, a Ca 2a.rbHM cmgmbemem DHOW 

6p3o onaga. 
KOCMHMICH 3pau11 cojn 20CT11/Hy 3emormy nospunmy 

mory ce nogenHTH Ha „mexe" H „Tnpge". HpsH ce ancop-
6yjy cnojem onosa Ae6name og 10 cm 11 cacroje ce yrnasHom 
og enexTporia x no3HTpoHa. ApyrH ce cacroje yrnasHom og 
me3oTpoHa H Hmajy MHOTO sehy mofi npormpaoa. Csaral  xsa- 
jjpaTmH caHmmeTap 3CM/b1411C nonpunme Ha inisoy mopa go-
6Hja y jewloM muHyry 1-2 mem= xocmnxixor 3pageoa, 
a Ha BHCHHH 02 5 KA -- 15 tiecTuu,a. EHeprHja sehmie ort 
HAD{ gocrmse xrubage Mee (gox xog HajTsptax 3paxosa pa-
graoaransHor nopexna °Ha je cnera orco 9 mee). 

2) A. B. Cxo6engim (1929 rog.) je npsn npumeTHo 
Tparone Roje 6H ogronapanll nomrrporsama y xoHgeH3agHoHoj 
HomopH xoja ce Hana3H nog gejcrsom marHercxor noma, 
arm cy ce 01111 cmaTpanfi xao Tparonn enexrpoHa Rojn cy 
gocnenn y icomopH ogone. 06jaunbeoe .0BHX Tparosa, xao 
npHnagajyhum no3HTporima, gao je Aligepceu (1932 rog.), 
a TaMHOCT osor o6jaunbeoa je JjeCkHHHTHBHO yTspteH y 
HOM Texcry Hanegernam ornegHma BnexeTa H OrmanHHHa. 

3) Ha enig,' 450 np11ca3aH nap nocrac je nyleM jeg-
HospemeHor „pabarba" enexTpoHa 11 no3HTpoHa no cxemH: 
y = enexTpoH 	no3HTpoH. Osaj npostec Amain ce spit 
npona3y cboToHa ca eHeprujom sehom og 1,02 me y 6T,H3HHH 
je3rpa Hexor aToMa (Iberosa seposaTHoha je nponopuHo-
Hansa elieprHjir cf)oTorra n xaagpaTy Ha6oja je3rpa). Cymru= 
eHeprHja cboTona Oohs og 1,02 Ace) npena3H npri Tome y rameTntrxy eireprnjy je3rpa H 
„Hosopoemnr" trecrma. HanpoTHB, npn gejcrsy no3HTpoHa Ha enexTpou OHH ce upeTsapajy 

y Asa cynpoTHa ycmepena cboToma, eHeprHja csaxor og 11,11X 113110CH 0,51 Mee (nsiyc nonoroury 

36HpHe xvmeTwme eaepolje . 6e tocrHge). THMe nomcrpoir H 3aspurasa mole xpaTxo 611TH- 

carbe Ha 3e72.3.H. 

Tpe6a nprimeTHTH, Jo 3a ermine TpaHotopmaroje Haenewrpncamix %lemma y 430T0He 

(14 o6paTno) He nocroje Hmaxse npurionHjenHe npHmeg6e. 

4) Kaga gOBOIMIO 6p3H enewrpon 11.1114 1103141TOH nponem &nay aTomcxor je3rpa, OH 

ry6H jegaH Aeo erieporje nyTem Hcnyurraoa ctroToHa. Beposamoha crsapaoa osor, .3 p a.,11 CM. a 

ytneg x o t1 e lb a" nponopntroHanna je 6p3HHH =memo H xsagpaTa Ha6oja je3rpa. EHeprHja 
Hac-ranor cboTona mome 611TH sem% paannturra, aim je ysex jegHaxa ramentmcoj eneposjH xojy 
je rory6110 enexTpoH Hn11 nowcrpon. 
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700 	 XVI. Aff'sumo jenpo 

IIourro je atoco6Rocr Recruue 32 „spaqeme yezeu govema" o6paro nponopumonama 
xnanpaTy ibeHe mace, To 3a me3oTpoue OHO je lieNtOpexhatio Jambe KapaKrepucrwmo. 3H2THO 
Bela „Tspnolia" meaorpoHa y nope4mby ca enexrpontima itioairrpomima ycnonsbeHa je Harrnim 
cmaibelbem ry6irraxa Ha apameibe ycnen Roquba. 

5) Kom6HHanHja apaqeiba yc.nen Rogeiba ca 4abiube 
paiba mna3ena Ha patlyn Rocinmnanc apaRoBa. Ha cant= 45 
mnsaa, y zmjem ce nonerxy Hamm ctioroH sentixe eileprHje 
nomeTax mono nit 6yne H /(013031.H0 6p311 enexrport Hnn 
crmia npaheHO je onrosapajyhtim cMau,eH,eM 1b11310Be eHep: 
sera Rojti noilexan Haerajy y armoccbepti, noicaaano je na en 
mono na Hma orpomHe Bpennocra pens on necermte mum  

napona" ynpaao H omoryhyje crsa-
nouaaaHa je cxema paanoja taxsor 

(Rao urro,ce 113 cxeme BHHH MOW 
H). Bp3o nonehame 6poja qe-

je. 3patieme spno senHxiix rana-
priija iblixosor ripso6HTHor Nampa 
PIA see, 

6) Harpe6e nocrojaibli Heyrpinia nponsaimair npe ctiera rt3 reopenacor ormaratba. Ha-
nprimep empritja f3-pacnanatba. Hexor parstomusHor ener4irra rpe6ano 6 t Aa 6yrie mama, 
a yerBapti enexrpom Hamby ca Bpno paantiqurtim 6pattHama, Tj. etwprHjama (Bunn cn. 438). 

upoTuspeuHocT ornana, axo ce npeTnocrasH na acrosOemeHo tondo H HeyrpHao 'nija ce 
eHeprHja onpehyje paanincom Hamepy main:wasn't° Moryhe H;patcrepticlutme 34 .1Am eneicrpon. Pacrianame KOCM11111CHX meaorpoHa Taxobe mopa crajaTH Be ca crsapaibem He camo enexrpoHa 
HJIFi no3irrpoHa, seh H HeyTpHHa. 

36or orcycrna Ha6oja H 36or mane Berniquire mace, tierptiao je c.anqaH cboromtma, HRH 
11P0/10PH2 cno6ocHocr jenrnix H Apynex Bpno je pli331Ht1HTi.; gox maore marepaje sinue,HJIH 
matbe nano ancop6yjy ()OTOHe (Tj. osti npenajy , csojy eneprtijit MaTepuju), none cy cse Marepuje 
ripatawnio npo3palnie 3a Heyrpmio. 36or Tors ce Herpinio He mono Henocpenno nocmarparti. 
Mehyriim, peamiocr tberosor nocrojatba nornpbyje ce Ha ociiony moo y sealt ca nanabHsHm 
nporiattaibem Helm( HYX.TleapHHX ecliexara THIM panf108KTI4BMIX erdHrosama. 

7) 3aininubinie peaynTare naje ynopebelbe peanut:me pacnpocrpalbenocrit y aemaggioj 
RopH aroma ca paamounam 6pojem nporoHa a Herpoila y jearpy (Am je y irromoutm %): - 

Bpoj nporoHa  	Hamm Henaptin Hapax Henapuu Epoj HeyrpoHa 	napHH Hapax HenapHH Henapmi  Henoxyznia Ronatunia  	73,17 25,77 1,03 0,03 

AHO ce 113 npse PY6PHHe H3y3Me xuceomnc (52,3%), omits nocraje HapovuTo owirnetwo, na nap-
mu nag HenapHH 6poj npoToaa Hma penaritsHo Mann 3Haxiaj. Hanporin3, aasticHocr pacnpocrpa-
MCHOCTII aroma y npxpoJUl on napHor aim HenapHor 6poja IblOCOBI1X Hyxneaptinx HeyrpoHa 
HapanceHa je Bpno ourrpo. Mime je ycnosmeHa osa aanHc.Hocr aacan mtje 1103HaTO. 

8) PanajycH (r) nojenHmtx wromcluix jearapa mory ce npn6muucuo Hapaawrit cpopmy-
nom r = 1,5 A 1/ 3  • 10-13  CAL Oryn cnenyje, ga je aanpemHsa je3rpa ynpaBo nponopuHoHamia tberonoj macH (A) H ;la je rycritHa cmix je3rpa ripH6mincrio jenuaxa. Ona ce mono Hapaarrni orpomHom inuPpom pea 10 14  zpIcAs, Ti jenaH xy6mi catirameTap HyRneapHe marepHje rpe6a na renal oxo 100 41/1H. 

9) IIocrojaibe Heim weber= npaminitocrn y yHrpannboj crpyR•Typti aromouni je3-
rpa oqurnenHo nomayje u3asepuja je3zpa. OBa ce nocnernba Hcinnbasa p a 3 JIHx111T13 M noHaulaibem y nornegy pacnagatba nojewuuux jearpa RojH gmajy H c T e rnasHe RapaRrepH-
crince — Ha6oj H macy. Hanpmmep, Rog jearapa ca Ha6ojeM 83 H macom 212 (ThC) Rojit ce Han-
ce y panHoannumom }my TopHjyma, mono na HacraHe a-pacnanaibe H (3-pacnanaibe, npu qemy 
ce 1/3 cnHjy je3rpa Paenana no ripsom rimy, a 2/3 — no npyrom. Oryg cnenYje, ga osa je3rpa 
mory HmaTH Hajmaibe Atte paannqgre yHyrpaugbe crpvcrype (on xojHx ce jejtHa cmarpa Rao HO 
Mania, a gpyra — Rao ogrosapajyha HanpanoHom cratby je3rpa). 

10) Hopmarnie cruise aromcxor jearpa onrosapa cariajy Rana ce HyRneoHn Hanase Ha 
Hajniinuim moryhitm eHeprercxam misomma. Hoc-reflex() nonyibasaibe ornix nocnenibnx Bong 
BepoBarHo, c.nojacroj crpvcrypH Telmcux jearapa, Roja je nouenne aHanorHa crpvcrypH enex-
rpoioxiix omoratia aroma. Ho zipyrtim npeTcranama je3rpo HeMa camme cTpyRType (jep He no-
croju uegrap npHsnatietba) H xperaibe HygneoHa je y ibeMy Boum Hnx mane xaormnio. Moryhe 
je, ga je ripHo rneninure npastuigHje y oguocy Ha HopmanHa je3rpa, a gpyro — Ha jaxo Ha-
npameHa. 

1,1HT0131113110CT xperatba trecrinia y je3rpy Tpe6a ga je Bpno Bernina: npocetwo npeme 
npona3a HyxneoHa xpo3 on:minty HyRnepaHor arcrojaiba (1 • 10-13  cm) — Hyxneapua jerammia speMena — mono ga ce ouemi Ha ono 10 -21  cm Aico ce npepaqpia Ha Temneparypy (II § 1 non. 6) OHO onrosapa 40 mHnHoHa creneHa. 

11) rnasHe oco6nue hyKneapnux curia jecy H,uxosa 3HarHa tientsuma H Bpno manH panti- jyc tiejarna. OBaj HOCYleHlbH H3HOCH csera olio 2 • 10-13  cm, Tj. Hyx.noil mono ga pearyje camo ca csojmi Haj6nH7xHM cycernima. 
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§ 4 TpalmuysTiaquja meAgenaiNa 
	 701 

IIpmpoga cnna nom-magma HeyTpoHa a nporoHa rymaga ce xao ecifeimir Hacrao ycneg 
frameHe me3orpoHa (p.) no cxemama: 

n+Pz---"P+11.- +PTP-P -Fn 
p + n T.2: n + p.+-Fn.T-tn-Fp 

Ona TeopHja je 6Hna pa3pabeHa jonvnpe npoHanacma Me3oTpona a Talmo je npercxa3ana merone 
oco6rme. Crum Imo:magma Hameby Hym.geoxa =Tor Tana oHa He o6jaunbaHa, arm one mory 6frrm 
a3rnega, o6jannbase nomohy HeyrpanHifx me3orpoxa — n e y T p e r a (gmje je nocrojan,e 
6nno HeganHo )omaaaHo). Apyre rime pa3pabeHe reoone o Hymneaomm anima He nocroje. 

12) P113.1114,414TO On cnna non:magma, y3ajamHo og6ajafbe genyje Hameby c B a x noje-
AHHI4X 1103HTHBH14X Ha6oja je3rapa. 36or rora ce ono 6p3o nosehana ca nonehmem nenoxyn-
HOT HymneapHor Ha6oja. Ycnen antecHor,  , pa36.nanomarba" Heyrponuma jam) Haenexrpacarnmc 
je3rapa Hacraje nonehme nmorte nocrojaxocrm, jep jape cna6ra xynoHoncmo on6Hja1be, Hero 
HymneapHe cane nomnagefba. OBHM je a ycnoarbex, ornirra mapaxrep npomeHe HyxneapHor 
camana (SHAH cm. 451). 

13) 3asmcHocr mace mem= (m) on fbeHe 6p3rme 
(v) nofma3aHa je Ha CH141114 454, as lc* ce Brink' na 
npnMeTHO nonehme mace macraje canto Hon npno Hermit= 	-77 1., t 
6p3rma. Taxo, max 3a 100 =many xnelcex, norpacr je 	to 

	

t.., 	
777•/770    

canto 12%, a maca ce ynnocrprur rex Hog 260 fumbana 	o 

	

k 	 I 
ICAikeK. Hanpormf, Hon join Behrix 6p3mia oHa ce spa° 
6p3o nosehana m acHmnrormor ce npa6runnyje 6ecmoHa4- 	2 - t,1  .....1 

	

to 	
I 

Tuba" (E H r e n c). 	
Cn. 454. 3ammcHocr mace og 

14) lIpm npena3y on BaxyMa Ka gpyroj npo3palmoj 
cpegmfm, 6p3mra csernocm ce cmarbyje nponoormoHanHo 
nonehanamy fumexca npenamma cpeginte. IIpema Tome "(peruse mecrana 6p3HHOM fro* je 
jenHaxa Hnn gam H Beha on 6p3HHe cHernocnr (y gaToj cpegmm) nocraje noHemag moryha. 
Curtail cnygaj je nocmarpax 3a xperme Hpno 6p3mx enexrpoxa y HeKHM regfrocrama, 
nor gemy ce noxa3ano na nocraje mapaxrepmcrinma cnernocr. 

15) H3 Hanomexor y rnarmom renew cnegyje na 331(OH 0 o A  p nr a fr, y TenCHHe 

nor xemumufm peamunjama (1 § 2) Rine eacallm pagax. HOUITO ce cxopo csaxa °Hamm peaxnaja 
itemasa ca Hannajmem }Ina ancop6onmem exeprine, mopana 6H ce y ogronapajyhoj mepH merbara 

maca pearyjyhax marepHja. Ann efreprerauf ecIfemar on 1 xxaxi ogronapa nor6nkfacHoj npomena 
mace 3a cnera 5 • 10-11  zp. Arco ce peaynrarn cnegy na jegaH rpam pearyjyhax marepHja, mina 
on crurx o6minmx xemmomx peamoja repmwaxa gmconsjannja nonommona monexyna npercran- 

pealumjy Hajneher exeprercnor ect)exra. Exeprmja re peammje ma 1 zp H3HOCH oxo 50 xxa.a, 
I/1TO 614 ogronapano npomem mace on cnera 2,5 10 -9  zp. C o63apom Aa °ma Bernnuma nemm 
Amex° xenon rparimme ratmorm mepma, nomeHym 3amox npamrmgHo 3anomaria 3a o6fn1He 
xemacfce peaauaje can cHoj 3Hatiaj. 

16) Kao 1=0 je paHnje upHmeheHo, nojegmum cnygajerm norponHe paruroaximmocra 
noimeheHH cy a mon naramfx enemeHara. Mebyrkfm, ouH ce oiinoce He Ha enemeHre y ueiulEH, Bch 
Ha nojerume m3orone. On 112HX Sm 147  (15,1% y H30T011110j cmennr) oxapawreorcaH je of-pacna-
nmem ca gy)I(HHOM nomera on 1,12 cm H neolonom nonypacnagma on 2 • 10 11  ron. 3a fil-panno-
arcrame H3orone maparcrepacramHe cy °He nporreHrHe mornnakme n nonynepHoge pacnagma: 
Re182  — 62,9% n 4 1012  ron•, Lu'7° 	2,5% H 7 • 1010  ron., RV' — 27,2% x 6 • 10 10  ron. 
K40 	 1 109  roil. Parmoafcrmano pacnanalhe K 40  Hrpa Bening ynory y ronnornom 
6mnaHcy 3ehubc (§ 1 non. 5). 

HOCTH 3a 6pamy jenHamy 6p3mry CBCT.TIOCTH y Baxymy 	... 

(3 - 10 10  cmIcex). H3 ofror cnegyje, ga ce °ma nocnegiba :311 

me monce nocrahH HH 3a mammy mecnnry xoja mma macy o. oi 
mnponma paanwrfrry on Hyne (m0). f Ao I ok i 

Camo mirponme IrecrHue rpe6a ga ce cxnarit Pe/Ian/lye 5P3HH8 tled "."41, 
xao ga Hema mexamagmor npemeurrafba. „ammo mirpo-
Hobe, mama panHoremca cy penarvannf, OHH amajy cmacao 0.1 . 0.7 . 0:5 . d7 Q9 

camo y ormocy Ha jegaH HMI gpyra onpebeHm o6runc xpe- 

§ 4. TpascmyTatmja enemenaTa. IlpsH pagosH eeuititature TpaHcmyra- 

wije enemeHaTa H3BeO je 1919 ronknie Penepcbopn, HcHopmuhyjyhm aa ocrBapH-
same oBor nponeca paHHoaHTHHHe maTepuje Hoje•HcHyluTajy a-3paxe. Beh je pa-
Hmje &no nomaTo Ha npH cyllapHma ca moneHynxma sogomnta a-xiecTxue Han-
Han H36agyiy H3 HAM npoToHe, Ho* Hmajy 3HaTHO sehy 6p3Mly H Hymunly 

6p3mHe 
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Ca. 455. CxeMa anaparype PeAeP4)0PAL 

702 	 XVI. Allot= jeszpo 

meTa Hero came noname a-tiecrwle. OBa nojaHa mom Ra ce npoyqua Homohy 
anapaType noxaaane cxemaTcHH Ha CH. 455. 

AnapaTypa ce cacTojH og xepmeTHtum 3aTnopeHor meanraHor cangygeTa 
y mHjoj ce yHyrpaumocm Hanam pagmoaKTHHaH npenapaT, HaHeceH Ha nnommy 
A. Ha jemoj qe.rmoj crpan cam:rim Hana:3H ce *UK mop H, rioxpneu TaH-
Kom meramom rulotnigom. Ogmax H3a nnolnule H je Rapxou ca cynctingom 
gifinca B, Ha Home ce cugHTHnaHHje gory nocmar aTH nomohy mmxpocRona M. 
CnaHHHe T cum 3a•nylbeme camygeTa racom xo ce HcnnTyje H 3a craapame 
cmamemeHor ripHTHcxa (y Him), noBehaxa fly)m gomera_ necTiu.A.1). 

Melba 	pacrojalbe Homelw A H B 
rum cra jyhz Hamby 	B TaHHe 
menthe JuicxyHa, moryhe je perynHcaTH 
3aApwaria.* gecrana H3 HdIXOBOM nyTy 

EapToHa It MHO H3IIBOjI4TH 6P2Ke me- 
=He og cnopujHx. Ha Taj Hamm je 6Hno 
yirsOeHo ce nal( It npH noTnyHom aa-
.gioncanalby cc-necTrno mnaH Ha HapToHy 
c HpemeHa Ha speme nojaBe ena6H ort-
6necHH, npiwapoxonaga ygapom, npoToHa 
H36atienHx H3 BOAOHHHOHHIC monexyna. 
,11,pluma gomera OBHX (cpaciyHaTo Ha 
xpeTaffie y Ha3nyxy) H3Hoczna je 28 cm. 

OtiHraegHo je Jja H36aHHHame npoToHa H3 monexyna Hogoamca He 3Ha'n 
join TpaHcmyTagHjy enemeHaTa. AJIR aamelsyjyhm y anapaTy B0,30HHIC 
a3oTOM, PegepcDopg je Taxobe npHmerHo cngumnaLiHje npby3poxosaHe 
ygapHma 6p3nx nporoHa o RapToH. MaxcHmanHa J icHHa gomeTa omix gOCTIDICe 
40 au, Tj. 6Hna je gpyxqHja Ho y cnrtajy Hogoinuca. &Twice nporaanalbe 
=Tama noxa3ano je, ocHm Tora, ga H36agnsabe npotoua 6HHa y c B H M npa B-
11 H M a y ripH6nimaio je) Raxtim H3HocHma (Ma ,r(a ca pa3nalurrHm gymniama 
Ilome-ra). CBe je Hecyhubxxo yxa3Hnano Ha TO ga °Hu nocrajy H3 camxx je 3-
r a p a a 3 o T a not yrngajem a-Ixecniga xoje cy Ha Ta je3rpa Hanerana. Ca 
=MOM npeTcTaHom Jleno ce came H penaTxma peTxocT HpOTOHOMIX CIIIIHTHREI-
uHia Ha HapToHy. Epojame OBHX cHHHTnnanHja noximano je , ga jegaH H36aciea 
IIpOTOH ,30J133H IIPH6JIHHCHO Ha 50.000 cc-xlecTima. 

YnoTpe6a KoHgeH3auHoHe xomope 3a cpoTorpaitcxa caHmarba nyTalba cy-
gapa oc-tiecnula ca je3rpHma, omoryhma je "la ce 4y6me ybe y cyarrmy cantor 
npolleca. Iloxa3ano ce ce nyTaffia ce-tiecrHga nocne cygapa genH Ha g B e 
rpaile (cm. 456). To noxavje ga oc;tiecrkma xi* pa36Hja je3rpo 6Hna og °nor 
yxHahex a, a He og6Hjeka, jep 6HCMO y nponisHom caynajy mopanm HmaTH 
T p H rpaHe (jegHy xoja ogrompa ncTprHyTom npoToxy, gpyry — oCrarxy je3rpa 

Tpehy — camoj oc-uecrium). HcTom pe3ynTaTy HogH ognoc nyaume gomera 
npoToRa H °cram je3rpa, Hojn mopa 6HTH yTonuxo Hem, yxoninco je nocnegam 
TexcH. Tatum mepema o6ejy rPaHa go6xjainx Ha c ► rorpactoHjama jam. roHope 
3a TO ga maca ocrama je3rpa mom He Tpe6a it a 6yge 13 Heil 17. 'leo nponec je, 
npema Tome, HyxneapHa peaxi(Hja HameHe. 

Houma ce npH npena3y og nonammx aToMa xa 3aHpaumm mopa ogyaarn He 
canto 36Hp macemx 6pojesa, Beh H 36Hp pegiunc 6pojena (rj. Ha6oja jearapa), 
TO oHa peaximja monce ga Hge canto ca crBapaH,eM H3oTona xxceomixa no cxemn: 

2He 4  + 7 N" = 1H1  801  

Kao IIITO pauyk; sac:HonaH Ha Apricaxama Amen nowyjeoleal.olynna Hwierattma 
eHeprOja npo1 3Hoga crHopeHHic 113 poroHor je3rpa mama r 	entprHie 
Hawn= cc-ReciTHHe. - 	 t 
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§ 4. Tpacmyifiaquja eAesemairia 	 703 

Y Hem ca jergratmom, eirepreTcHn eclieHT Hy'<neap= pearanije ogpeDyje 
ce paaramm •raTilifiX maca IIOTWTHYDI H Hpajiblix ripoH3Hoga. 3a jam CJIrlai HMSMO: 

14,00751 4,00390 = 18,01141 H 17,00450 -I- 1,00812 = 18,01262, Tj. 3a-
Hpum IIp0113B0011 cy Tom 00 nogeTHrix. To 3Ha1IH 0a OBS TpaHcmyragirja ene-

meHaTa 6ima ca ancopngirjom eHeprHje (1,1 Nee). HaripoTHH, =WISH 

nporrec no cxemH: 
+ Al27  = H1  + Si 30  

HAe ca H3gBajamem eneprHje (2,3 Ate6). YjeJHo c THM, TpaHccliopmargrja Al 

join je peta Hero IBTO je 6Ho cnyqaj Hog a3oTa; og CBEIRIDC 125 xnmaaa ceLarecrinra 

canto jegHa y gaTom cnyliajy H36auarje npoToH. 
TpaHcmyroBaHe Houmme ememeHaTa y o6a cnriajerla cy cacaum He3HaTHe. 

HanpHmep, 3a go6Hjathe jegHor Hy6Hor musuimeTpa Hogoitinca B3 anymintajyma 
noTpe6Ho je 6Hno norr,HprHyrH °Raj 3a Hpeme og 6 roginia gejcmy cc-aparcosa 
go6HBeHom og 1 minorpama pagHjyma. Otnirnergio je ga °Hamm nporrecra He mory 
arni npawrimiro HcHopHurheini. 

0Home je y 3Hamoj mepH ppm H TO IUTO ce 6om6apgoBarbe cc-liecniga pa-
gllowcTHHHor nopeicna He moace ma Ha HojH Hamm perynacam. Ca jegHe crpaoe, 
HeMa moryhHocni ga ce IIp0113B0JbH0 Maui 6poj „meTalca" H CMS gejcraa calor 

og }mix, a ca gpyre cTpaHe CAM upasag mercea HaneTalba ocTaje H3BEIH Hanle 
Hourpone. Bpoj ycneunrux norogaHa je, npeMa Tome, cacmim He3HaTaH y nopeDe-
iby ca 6pojem Hcnameme meraxa H canto jergia ce-trecrHga og Hemline° Aecennia 

HJIH croTinia xHmaga ycnesa ga H3Hpuni TpaHcmyTagHjy je3rpa. 
HecpaHrbeHo Bette nepcnewrinie cTBapa meroga 6oM6apAosaiba aTomcmix 

je3rapa B e iu T a xi K ii go6HBeHHm clionom HaenewrpHcarnix trecrinia — npo-
ToHa, geyrpolia HUH xenHjymornix je3rapa. Oise gecrinre ce =Ho cniapajy gej-
crHom egempHtmor npaHaberba Ha ogrorsapajyhri pa3pebeHH rac (Hogolunc, ge-
yTepHjym i3JIH xesuijym), npH qemy ce 03 je)HOr =rya TaicHa raca mom, yonurre 

y3erium, AO6VITH Borne „meraHa" Hero IUTO gaje 3a Hegesby 
roma jergia ToHa micror pagHjyma. rlogHprartajytili go6H-
jeHe 'immure HomanioHaHom xtejc-my enexTpwwor H mar-
HeTHor noma, nocrigHe ce ga ce oHe ague y y3aH mon 
H ga HM ce ga HcesbeHa 6p3HHa H ogpebemi nparlag. Talent 
coon HaenewrpHcainix mecniga je, npema Tome, y BeJIHKOM 

creneHy Beta craHmeH y H H in a H, tiHme ce °Ha meToria 
npinuginHjenHo pawungje og meroge 6om6apgcmaiba 
oc-Trecnigama paglioaRTHHHor nopeECJIa. 

Ilpawrwmo HajyrioTpe6mHiniju anapaT 3a go6Hjarbe 
M01 HBX cHonemia 6p3Hx HaeneHrpHcamix mecniga je Tam- 

tizacnotripon (JlaypeHc, 1930 rot.) 	je oniuTH 
H3rneg npmea3aH Ha cilium 457. %ems rnaHHH pagHH Gs. 456. Cy 

geo cacTojH ce H3 Be; 	nonomme meTanigur nonygricica, 	crime astaToP x  Mm-mge- 

cmeurreHe y Halcyymy Ha H3BeCHOM ogcrojaiby jegHe oA 	i esrpom 

pyre 	cn. 458). 0He cy o6e Be3aHe 3a reHeparop Ha- 
Hamemiture crpyje sitcom elipeicHeirge H Hana3e ce no yrinlajem jaHor mar 
HeTHOT II0Jba yriparubeHor HOpMEUIHO Ha IBHX0Be noHpume. 

Coon HaenewrpHcainix =lemma KOH 00./013H H3 geHTpanHor Rena anapaTa 

(K) y npocrop H3meby o6a nonymicHa (,wawa) no yTmajeM marliemor noma 
11Pena3,14  y Hpricito 'Terme. CopeicHeirga .  HaIi3mCmiM for ezeicTplmor noma 
H3a§paira je TaHo ga Hag rog ce tiecnige Hana3e H 3 M e y o6a nonyrgicHa, 
°He, 496Hjaly y 6 p 3 a lb e. 3axpasbyjytH nocreneHom yealia4y, 
nyrarba criona go6ija O6snue =pane. Ha'Hpajy• nyTa CHOU qthrHira 9g6Hra otgl 
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Cm 457. Onmira Rarnexia ioncacerpoma 

Cp. 458. Cxema paAa 
12111CJIOTP0112 

704 	 XVI. AtTiomaco Amp 

BeraT}IBHO HaexempHcaHe nnotunie (H) 11 H3H.T1a311 113 anapaTa ca 6p3HHom xoja 
ogronapa gam ycnomma. 1-3  

Join npe gabHHHTHHHe H3pane KoHcrppaqije iniKnoTpoHa (1932 ron.) 
BeJIHMIX 6poj HyRneapHnx TpaacmyranHja 6Ho je Opoycen ynoTpe6oM ‘x-mecntqa 
panHoaHTHHHor nopeHua Hao „Magma". Met yrAm npmcyciso ma noarnma 
Ha6oja Ha camoj cc-tiecrifirm orpainitianano je ripHm‘iiy one meroge Ha penarsumo 
naKe enemeirre: npH npena3y Ha aTOMe ca je3rpHma icojn HMajy Heninco HO3HTHEIHO 

,r,  HaeneicrpHcarbe, 3Hamo ce noriehasa on6Hjame cc- ecTinia on crpaHe mix aToma 
Tam) ;la BepoHamoha nponHpame tiecrkula y je3rpo p3o nocraje cacimm He3Harna. 

36or Tora TpaHcmyTanHje Helcmom 
cc- pieci-mna pangoairrin3Hor nopeRna 
onasKeHe cy canto Ron ene,meHaTa 
Koja l Hmajy pee HH 6poj npH6aHHom 
Hcnon' nHaneceT. 4  

,IIox je Atalccumann eileprHja 
0C-TleCrIllga pa,IPICraKTIMHOF nopexna 
8,8 rifee (ThC'), ;large nomohy ca-
Hpememix i•iknoTpoHa mory na ce 
goky c:HOHOBH HaenerapHcamix 
xiecrIngt yemepanni y onper)enom 
ivaByy ca eHeprHjom Ao x H - 
-Tr, a ,74 y mo H TaxHom mohHocrm 
xoja npeHa3ana3a 6poj ac-qecTma 
xoja 3a TO HCTO Hpeme naje jenaH 
K H nor pam lnicror panHjyma. 
Trim maim nprimeHa nejcriaa oc-me-
cram je 3HaTrio npounipeHa. 

MebyTHm join nehe nepcneirrmie npy3Ka npnmeHa nporoHa H neyrpoHa. Kao IIITO ce 143 CJI. 459 BMX, ISHX0B3 nponopHa moh, Hp' HCTOj HHHertmoj eHep-rHjm, je maoro Beha Hero Hog ct-tiecnina. OBO je y Be3H ca nriocrpyxo Behan Ha6ojem OBHX nocnegmax, yc.nen qua je join mannja 
moneigna c KOjklNia ce cycpehy 3HaTHo Beha, npH 
enemy ce ry6H eHeprxja. YjenHo e THAI MaH1.1 Ha6oj npo-
T0Ha 11 ,Iterma 3H3THO onaxinaHa HAIX0130 npH6nmxa-
Halbe aTomaa4m je3rpHMa. 

Ilomohy npoToHa H neyrpoHa H3npinena je vatic-
myraunja Behmie xenniciGni enemeHaTa. Kao npHmep 
,riaTa je HyKneapHa pearanija Hacrana rip 6om6apnonamy 
allyminnijyma npoToinima: 

HI -I- Al27  = He4 

 OBaj nponec nAe ca penaTHBHo He3HaTimm ii3gBajalbeM 
eHeprHje (1,6 Awe). Y CynITHHH off je o6paTaH comma 
xoja 0614qm Hacrajy npH 6om6apnonaTby ca cc-tiecm- 
Llama : Rox ce Tamo crnapa crionceHHje je3rpo, °Age ce, Haripornn, crimps 
npocrHje. 

Ha CJIHIIH 460 nplixa3aH je pOyJrraT 6om6apnoHaE3a a3oTa ca neyrpornima, 
3a6e.mmex y ile6enom cnojy cDoTorpackKor ctonma H xoja ce monce Hapa3HTH peaKnlijom no cxemH: 

D 2  N14  = 4He 4  

Mg2 4 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



§ 4. Tpaucmyffiatiuja eAemenatria, 	 705 

Ona peapawja retie y3 3HaraH eHeprercxm eclfexT (6,2 Mee), urro o6jaumbasa Be-
ning icHHermucy eHeprnjy =open= cc-xxecrinla. Kao luTo ce Ha um= swim, 
APlarile Aohtera HaenexrpHcamix tleCTMlw y (Ifororpabowm cnojy ieAlutice cy 
csera HeKOJIHKO Amen= mHxpoHa, Tj. He story ce ynopegirrit ca gysomasia 
16/1210B1131 gomera y Ha3gyxy. 4-7  

 

I; 

a f 

a 

 

CH. 459. EHeprHja H ;AyHama 
Amen y E18313yXy 

  

CH. 460. Tpar xpanadyra• 
raije ascrra H senHjym 

HajecifexTEHHHhi „merax tif 3a ocrnapefse Hyxneapmix Tpalicmyrawija je 
Heyrpo H. OTCyCTBO Ha6oja 31111THO onaxIUasa nponnpame Heyrpolia. y 11TOM-

C10t je3rpa npn twoHom cygapy. 36or Tora je HeposarHolia ga he ce no gejcrHom 
HerpoHa ocrHapHTH Tpaacmyrawija je3rpa ganexo sepia Hero IIITO je =raj 
c cc-uecufgama, geyrpoHHrsa fum nporomma nog jegHwaim ycnowima. 

Hajupocrajx =Hop Herpoua je crawieHa aMnyna, y xojoj ce Hamm 6epit-
aujymoH npax nomemaH ca pagHjymoHom C01114. AlCO je xoniituma one noczegibe 
0,1 4), pewawja Hge no mow 

He* + Bea Cis+ n  + 5,8 Agee  

gaje HeHOJIKKO =nom fausaga HerpoHa y cexywi. 
MHOrO HHTeH3HBHHJH EMDCOBH CHOHOBH mory ce go6HTH nomohy glom- 

TpoHa 6om6apgosamem Immune meranHor 6epHnHjyma ge3rrpoinusa: 

DP + Beg = Bio -F n + 4,3 Agee 

Heyrponn notuni.y Aa  ce jasmajy xaga je efieprHja geyrpoffa oxo 5 Awe 11 HAIXOB 
npHHoc ce 6p3o nonehaBa ca noseharamem eHeprHje gerpoHa. Maga HHICHOTp0H 

cpegme Henwome some gaHaTH 10 12  HeyrpoHa y cexylign, 3a HyxneapHe TpaHc-
myraunje mosce jfa ce HowpHcis caMO IBIIXOB Mann geo. 

Herpom go6HjeHH Ha jegaH H.Tui gpyrH Hamm, o6Htmo Hmajy Bening 
xmierwwy exeprlijy H orpomHy notierHy 6p3HHy. Kao urro je paimje HasegeHo, 
TaKBH 6p3H Heyrpoim nalco npona3e xpo3 gocta ge6ene cnojene pa3111111 marepHja. 
EHTIM je lonBeHoga, Aa 35BHCHOCT „npo3painfocre OBHX HOCHeHIBHX OA IMIXOBC 
npwloge y onnocy Ha Herpone Hma noTriyHo gpyrx Hapaxrep Hero y ocranfus 
czyualesHma. Hanpimep, OHOBO 6whe 3agpficana cHe Hpere pagHoax-rHsHor 
3paTiefba Hero urro TO t1HHH Bona, ;plc KOH HeyrpoHa nocrojH o6paTHa 110j3Ba 

(cn. 461). 
OBO je yonosmeHo THme, urro ycnopasame 6p3Hx HeyrpoHa Hacraje yrnan- , 

HOM 360r Tora urro OHH ry6e 6p3miy npH cygapy ca je3rpHMa aroma xojH cycpehy. 
IIourro npegaja famerwuce exieprnje HeyrpoHa je3rpy Koje Ox cycpehe Hacwje 
yromixo abexTHEwmje yxonrwo je OBO je3rpo napalie, TO, npH cfmim ocramim 

45 Omura ureja 
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-C.n. 461. 11po3patmoct 
sa 6p3e Hems= 

706 	 XVI. AtZoAtaw Yes:po i ' 

HCTIIM yczoimma, HaiBehe ycnoppajyhe Aejciso a cpewma cTBopeHa oil Hai - 
HUM= . aToma. 

YcneH ty6Htxa. 6p3HHe npa cyHapHma HHH 
'craje Ha xpajy xpajesa ynopextHsa ca famenonco, 
Taal. OHM HeyrpoHH ce aosy „TOILHOTIBI" .. H3 H3.3 
tpe6H6 YcnopHtli HerpoHe, H080113110 je 1611310B cHo 
tarm cnoj ,matepHje 6orate naxma aromxma (o6 
HJIH sona).9  

eHeprHja HeyrpoHa II0- 
emepnijoht Atonexyna oho litor 
meHor cnenyje Ha axo je, 
nponycnns xpoa 	HMI 
ce pima rpaclurr,,napa4sui 

Kapawrep TO 
311BHCH oA 6p3mx 
6 p 3 o r iferpo 
ei.xleC11407 HMI IT 
p o r HerpoHa 

Herpomarx peaiawja B00/43 
HeyrpoHa. llocne 3117CHETH 

je3rpo o6Htrao H36auyje 
H. HallpOTHB, 3111‘133T C H 0- 

WIHO H3113133 canto y-apa- 
Hose npH tleMy Ce CTBlipa texat HSOTOII 00.101.3- 
Hor enementa. T 
xagmHjym tsIJH 
110111yHO 33ApHoM1311 

Hajnpocraijs 
xoja mne ya ygi 
(}11), Ho* nom ° 
JUL3H y HeyrepHlym: 

H1  -En--•• D 9  y 

O. ce noHarna, Hanpixep, 
14e6.Tb13He OA 1 Alm cxopo 

tonnotHe HeyTpoHe. 
*imp HyxneapHe peatcuHje 
HeyTpoHa, nPrica 11PonliYm 

cnoPli HeYrPoll, 11Pe- 

H3HBOk1111 4/0TOH (y)  BMA emprxiy cux 2,2 Mee. 0 
rim 6om6aPgosamy napatanra /UM BOA0 ca Heyrpo 
GMBH= xao mcroAa anrrensmor Ho6Hjama 
o6ipme, wawa soHa (D 20) cxopo He 30Bara H 

'ADA MHOTO6P0j1111X APYrIDE HerpoHcxxx peazinja pachurrpHmo y csojcrsy 
npumepa rajamtio gejcrso Herpona ca jearpHma , Hoje ce name ACCHTH Ha 
tzetHpH pa3/110111Ta 

N" + n + 0,3 .wee = B" + 
+ n = C" W+ 0,6 mei 

N14  + n + 4,1 .ices = Cu -4- 11s 
 + n + 10,5 .wee = NU  +1.0 

MoryhHocr alma apse peaxgHje (Hajo6wrimje) penamsHo natco o6e36e4yje ICH-
Hermtnca eHepritja ancop6tamor HerpoHa. HanpotHs, Age • nocneinike pealcwlje 
Hancxyjy spiral Yrponiax eHepraje H 33TO mory HI/CT/ITN atMO AejCTBOM ,IAOCT3 
6p3nx HeyipoHa. JeHaH OH npoHasoHa 'mete pews's* • je H30TOII BOAO/DIft ca 
MaCOM 3 — T3B. rpHtHjym (1), znija je pacupocrpameHOcr y npmpomi ca-
CBHM mand ,(jeHair atom tparnjyma Homan Ha 101 atom o6Htnior swims). 
Y tiempToj . peaxwijii Amass ce xao Hem „pa3mHomasame" HeyrpoHa. 19-49  

Ilomohy y mom naparpacby pacmorpemix metogg Hejcrsa Ha atomma jea-
rpa mowe ce seurraxnal kfaspunris tpaHcmyrauxja cam enemeHara. Mebyram, 
Pali niVANAHAPE P,Moafill'IBARE—TRISfrhyffilitliamt41Watigq.11FltneaPile 
peamme,texy cams Home, ;rim nocropt.C110316110 471eFTBO: 1410113.1533ft ikeurratixor 
pansoaxmaritta 6Ho je Imocr HojH jelnoseaat jttinfe i4 pyre npOneee. 

pearcutja Hen8aw94O Hacraje 
y npinumny mome no- 

r BOXHIRKIL Pa3>iHtIHTO OA 
He.9  
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§ 4. TpaucAgyiNavuja mextwasTia 	 707 

gonyze 

1) ):(a 6x ce o6e36enno nparouraH pan 3oncoorporia, $10Jbe y6patu3ama mope cc HaJD13HTH 

y Pesonancm ca o6pTajxMa memoirs, xoja seance on HDBXOBOTIM60ja x Mace. Y CJIYROY C M e ni e 
3 0 T 0 17 a yCJI0BH pesoHaHne 6nhe HCEIYMMUI 3a CBMCII OA Mb= noce6no. Ummnarpon mowe 

Ha raj Ha M1111 Aa nocnynat xao macenm cnewrporpacip. Mace manor on H30T01111, aspalryiraaa ce 
npurom 113 HalIOHR marl:motor 110Jba x ctopexaeHne enewrpomnor, xoja omoryhaaa, macrame 
HenpexonHor caona tiecrous. Ha Taj HaRHH, Hanpmmep, 600 je mamma moron xeanlyma mace 
3. 3a passsajame enexTpoHa ca onpeteHom naTlim 6psainuaa, xoncrpyricas je anapaT 
y npinniony cXHgPt1 ginutorpony — T3B. 6M1-43110014. 

2) IlpHmeHa nomoorpoHa x 6eTaTpona orpaHogeHa je 6psom nopacrom mace %memo npm 
MIDCOBHM Immo BeJMIGIM 6p3HHIUM (CA. 454), arm Hapymasa ycnose pe3OHMICe. 01311 ycnorna 
mory na ce ottynajy ynoTpe6oM nplowsna cuaxporripooa, Tj. y6psaoalia Rohl yams y o6311P r 1P0- 

 mem mace' liecTmus. ()Bo ce ?dome ormapirrm nyreM onrosapajyhe npomene 6mno clyeknenne 
nansmemignor enexrpwwor uon.P, 6nno Hanna marHernor, 6nno x jenuor H npyror sajeitHo. 
Pa3.111111HTe aapHjaHre cloroporposa 30By ce cknixpowouiorpoKo, cbasorpoull, coaxpo4:aso-
worn( HTA. 110/1101iy 0131111 y6psnmatut mory ce maims tiecnine eneprmje pena XIIMaAa 

3) 'LleCTIIIIe TaK0 swain eHeprHje mory ce aeh ynopenorx caojom mohaourhy ca xoput-
loom spanoma xoje crwxy no semminte noapunore. Rancosom noMohy ce mory, HanpHMep, Be-
nrratnor ao6HTH mesarpoHH. Moryhe je, no he ce mobs no6HTH Tanabe H nap nperroo-iiirro-
nporoH. Ileconla mor Tana (ca jetaumnom mace x Herammumm Haenexrpocamem)` swans Hoje 
nosHara. 

4) IlpHmenasHaocr rnaaHor WHOM enextpocranwe Ha ysajamno nejcrao Haenempacamix 
MeCTIMM excnepHmarounio je ncrrapteHa cae no arcrojaiba on 10 -1s an. Ha ca. 462 AaTa je cxema 
eHepreTcxe 6apHjepe ypana sa ct-trecome, Tj. imam nojavoula on6ojaH,a ups 
IMIXOBOM npm6./nomanaiby jesrpy. Ha OTCTOjalbiela Mafia= OA 1 • 10-a cm Hyxneapne CUM 

npoanageH,a nocrajy jaw. 
5) Homo pasaaraibe nerpoaa Ha Herpcor s 17pOTOH 

asHcxyje penarosHo MaJ1H yrpomax eaepraje (2,2 see), ono 
mom as HacraHe =jell:tom 110.1ba ants aromcxxx jesrapa. IIpH 
Tolle jesrpo on6anyje nporoH, a mamma Heyrpcor. Yen= 
Tora Hacraje imam:4m peaxnuja, xoja ce y (mom npaom 
cranahrmy (pawpaw He y jesrpy, loth o x o mera. Ocut-
tow° je, na je caw= Tox nponeca Hemoryh sa nparoae, 
a sa cc-to:crone je Lerma BeposaTHoha apno man s6or 
meHe BeJIHICe eHeprHje were (mum ca. 452). 

6) 06HqHo je npror crasojym HyxneapHe Tpaarrayra-
aHje Aejasom ReCTHIM xoja AOJM3H cnoza, s alca a T one 	

. 462. EnepreTcxa 6apz- 
yawn mere y jearpy nacraje memic-ra6iumo creme oxapairre- 	jePa ypanosor jesrpa 
pncrucano annwom ynyrpamme enepraja. Ono creme name 
na ce npernejwo onnme nomohy npecnine o „TemnepaTyps" 
jesimpa. Ca OBOT TACAMIITII 31171BaT geCT'HIM HaCTaje ys HOMO 110BeliaMe TeMnepaType jesrpa. 
lipocexuro speme meroaor 6orricao,a y HanpameHom ( ,sarpejanom") crow je =mem ono 10 14  
CeK, Tj. spno je Bennxo y cpannemy•ca HymeapHom jeronantom apemeHa. (10 -21  cac). 
mama, na nperpyMicasame eneprwje Hsmel)y carman= nenoaa Hispancemor jesrpa mom- na 
ce AeCH same rim. 

	

lipezda TOMB npyrn cransjym Tpancmyrannje 	cTa6Hamsauzja jesrpa, Tj. 
meroso ocno6oheme on evaluate eHeprHje ca npeaasom y nocrojaumje crarbe — nenocpenso 
ne sasmcm oA npnor x monce, yonarre ronopehki, na nacrame Ha pasmi'mre 41afflkoe. Oryn one- 
A*, .11a nejcrsom.jenHox H C T H x ,,MereCa" M017 na HaCTRHy IICTOB1717111eHO pasam- 

H T e TpaHcmyranoje naTor , jesrpa. Axo ce neportainohe owls Tpancmyrsulmja ne pasniwyjy 
mnoro me4y co6oM, mina 11.31X0B0 napanenHo ocrnapeH,e, Tpe6a na je npocrynaluro saprorrnom 
excnepomearanHom nocmorparby. 

Tannocr Tapme npercrase o Tony nyxneawmix nponeca 6mna je amine nyra nomasana. 
HanpxMep, up! 6om6apnomamy Li' ca TIPOTOHHMa npuo ce crnapajy MeTaCTa6MUJIa jesrpa [Bea, 
Eon 1104131 MUM nacrajy napanenno Ase Bp= Tpancmyrannja: 

[Beg -0- He* + He 4  H [Bea] •-- Bea + y • 

Koknpnor, °W arm* nyta, hieradTa6kinkti jesrpo'kie puma* as a  e7liecimixe excep=, 
 rojom cot 84 /as), !colt JVI5ntovaia . onctmpenatiTy.crapehno jesrpo Be*, HsnaajajyhmiikoldaflisireV-"- 

 rHje 17,2 mes. P ynopel)oka saralootino je omicron', na eaepraja iHatraplwjnx yropaxa 
panooawrosHor no 	je' canto 2,6 .ees (ThC"). 

45* 
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CA. 463. -HerpOliOrpard. Rpm-
Cram NaC1 	• 

708 	 XVI. Mosey "expo 

7) gejcroom mosonamo Tema y-vaxa mory ma llaciltHY HYKnexPlie Tpexcmyramsje, xoje 
06114110 Texy c n3gBajaH,em meyrpotia (pete - nparou)..9)311 IIPOINCH )106M111 cy lime  H y x31 e` 
apHor cp o. T o e ep exTa .Kao Hajnpoctiths spludepH Aare cy peax uaje: 

	

H2  y 	+ n a Bea + y.•4 Bet' + it • 
. 	. 

06e cy ofte Be3aHe 38 penaTHBHo many ancopnagy mange(2,2, ont.1,6 Ages), Tj mory HSCIBTH 
Aejemom y-3paxoBa paAHO8HTHBHOT HOpeK.38. MHoro ache HoryhHocrwopynogy Tap= *Timm, 
xoja ce mory Bennatilal Ao6HTH Homotty atapeAteRHY cmatporpotta. ,atoutc je aporteHo lett 
mHoro peanatja Tina Hyx.seapHor 4x)Toecberot• 

8) Bpoj -cysapa sower= sa yolopaBtobe' aeyrpoaa eseprige 1,75 AM Th0 =norm 
(pema 0,03 es), melba cey 38BHCHOCTH OA npoaeae mace je3tpa-ycnopmtans,Ha OrteXeha Renew 

	

Je3rpo-ycnopman ... • 111 	Do 	He' 	Be' 	Cl' 	01 	11228 
Bpoj cyAapa . . .... 	18 	24 	41 	50 	110 - - 145 	2100 

OBH 6pojeaa nperinrato Aourbyjy OHO urro je zaBetteso rH2BEOM Texcry. 
9) BepoBanfoha 381MM Remora (H80 a TOE A;p 	Hyx.neapmfx - 11p0XeCa) 06HRHO CC 

mone npooeHHTH Ha ocHopy BeafFoota Taxossamot e 4p exT Bfixtx nonpen H H x n p e, 
cexa (a) oAroBapajy.hint aroma= jesrpa. Hoorro cy 	BH paosjyad Pexa x 10-" ex, 
To nospunma xonv 3ay3aaa camo je3rpo une Beha oA 10-2  cos. Osa ce Beams H. yams as . 
jenuouly HoripenHor speceica ( 6apH"). BpAHocr a y osHoey Ha jeAsH IBM Apyra nymneapnn 
npouec H3panyHaBs ce Ha.  OCHOBy CaCilepHaeHTainnix HO Taxa. 

-1.1eAoxymm alrexTHBHE .nortpenxu. apecex jearapa. Irmo je •jetinaH.36apy mama 
3arcsara (a, ) H frpecexa pacejaanka (op),'.11: o = cr, + Op. a 6p3e Remo= oa je pennant> , 
Ma= H ,HOHOMHO spasHnHo ce soBehasa ca sosehamem AHrd ja je..rpa. Kao misstep mite Cy 

HI D Be C N 0 Al Cl Cu Sn Pb U 
0,08 0,12 0,43 0,55 0,66 0,77 1,121 1,38 2,22 3,28 4,53 5,03 

Crtertninnfte oco6HHe je3rapa y cnynajy 6p3gx Herpoua Campo cc RC jaBibajy. Hanponts, y 
carrajy Bpnocnopfix (Tonnommx) HerpoHa one Hrpigy rAanty ynory, npH  nerdy ce paanworro 
jambajy y OAHOCy Ha 'Tecate 3aXBaTa H pacelaBasa: 

je3rpo 	 HI Be B C N 0 Al Cd Pb Bi Th U 
	 0,30 0,009 .700 0,0045 1,75 0,0016 0,21 2500 0,17 0,016 6 	3,3 

op 	 20 	6,1 	3 	4,8 	'10 	4,1 	1,5 	5,3 	13 	9,2 	10 8,2 

HajaxmougH je y norne,rty 3axsara TOnnOTHUX Heyrpcant rntomrsigym (a, = 38 000), a Hal-
mal,e cy /Hamm xeimjyn (a, = 0) a xeY'rePlIjirm (cre = 0p0065). •1(0.11M03 3tuntce Bpenwenf 
a, oA cyrroussix oco6HHa je3rpa, nun ce Ho Tome IWO Info: am afammocr xsosugyma y ixonnepy 
)(Hamm TonnOTRIBC ertexTpoatt aciabytutHo 3aBHCa OA morons Cd113,  (12,3% y friaronfoj mem). 

10) Benno! 3Bansj 3a HAeHTH H 	ffit j y 
Heyrpoita (Haratono 	crtopitx) waa natneapHa peanatja 
xoja =Ho ume no cxemit: 	n --o- Li? • + a. Hon= je 
oBaj.spooec ex3oTepmatt (2,8 sees), Hama= je3rpa umajy RH- 

, aemtucy eHeprnjy Ammar/ 3a joHm3tuagY cYceAlmx.moAexyna. 
Axo ce y xontematutoxy xomopy HJIH jommunorat 6pojan 
crawl -H3BecHa xorsponta BF„ oama Ha panyH paHHje Rase-
oeHe peon:10e o6a amp* nocrajy- cnoco6HH rta perHerpYiY 
HerpoHe xoja H,Hma Acuta3e. Ha cnwian Hating mosce ce 
roast= OceTamBilm npeMa Herpomout .11 otorocinum. 

11) Morro cy spocegue 6p3pme crtopfix HerpoHa peAa 
105-106  cnelcsa, HadatoBe ompsapajyte TanacHe Aynome MHO-

Cc Hexonmo oHrerpema HJIH isHIC40Bmx AeCeniX AtnoBa (IV § 2 ;ton. 9). IIpedta Tome Ha BoBp-
=Hama KplacTalla ycmepetof otos cnopmc iterpoHa Irpnif spasHmly AH4)painHjy (pa3nentrro 
oA penAreHcforx 3paxoBa H enexrpoHa toga Aft4)panadja 3asucH camo oA arommoix je3rapa). 
HBO je omoryhano Aa ce pa3parn meyfapomozpa0caa merona• Hcafromalba crpymypa xoja je y 
nplusamy crmnatt enes-rpoHorpacircHoj (XII § 2 Am. 15). Kao spniep max je ma 01. 463 
HeyrpoHorpama tcpwrarta NaC1 (Hems-perm ynspotheHor). 

Hexe oco6tme HerpoHorpatoje cy BeoMa Baum a BOymajy Berme rieparenute. Taxo, 
jaxa Antopanatja Heyrpona Art crpaHe Bogota= omoryhYje Aa ce Henocperttio pppegif npocropmt 

ynopebeHe spe.rnocrs a aa Hey/voile eaeprtge oA 90 AMC 

Je3rP° 
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§ S. Beuareauxa paduoratuluerwai 

 

pacnopen meromx jearpa (urro in* moryhe nomohy apyrax ?amnia, a napotnrro je BalICII0 3a 

opraacxa jennmema). Ha ocnony y xexaM CarlajeBHMa &Tao pasnaturre nmtpaxmlje amp= 
nerpona on crpane meTana 6nuciatx Ito aTOMCKOM 6pojy, xoryhe je 6nno npormname ,yurpimme 
cTOxTYpe LIMB= nerypa rrut. 

12) HornTo je nonetzje Teno narpabeno yrnanirom on naxxx aroma, kerpoint xojn =nag 
y mere 6p3o ryfe cnojy eneprajy. Etbenni Kojn norrome nacrajy cy CJ 3111311 no icapaxTepy ca 
gejcTnom pennenciant HJIH y-3panona, aim ce nonnenTpinny ne y Taunom (xourranom), neh y 
=nom Tiamy oprann3ma. OBa tanbeinina reonce`na nocnywn Rao °mom sa menan 11 H c.x o 
ncxopurnhaname cuOaa HeyTp0Ha. 

§ 5. Beurraluca pagnoarrinmorr. lIpm 6.50nrcem wporlawamy ripoweca 
Aejcma Hmeby anymwmjyma H a-trecrsura Honomjyrda Hprimehem je (I<HpH N 

)Koimo, 1934 row.), wa owaj Hpogec mowce wa Hwe no cxemH: 

Al27  +a-+ Si30,+ n + e+ 

Arco ce yrkamo H3B0p cc-3parcowa owmax Hpecraje emwrowarbe Herpowa. Harmony:5, 
emwrowarbe HamTpoHa irpOwpwyje ce, rrpH tiemy iberoB mrrensurrer orrawa no 
aaxowy o pagwoarcrawHoM pacHawarby. OTywce 3arcrbyqwno 
wa y caMoj crwapH owa pc:1=00a 'retie y cl5a3e: Hajnpe, ro cxemH: 

Al27  +a = P3° +n
. 

 

Hoer* paAwoaKTHBHH H30T011 scti o 	o p a („pawn4040P"), 
wojrr ce 3aTHM cmwrawo paarawa no draw: 

P3° = Si3° + e+ 

3a HepHopy Honowmie pacHawama P 3° HabeHe je wa je jeguawa 2,5 hum' . 

Oncpwhe 6eualiatace paauocutinuenociau Howanno je wa "ropey; a-pacuagarra 
p-pacnagarba mowce wa wocrojH w no3HTpowcwo pacnawarst. !burro 

je Hcnyurrarbe noartwoHa upaheHo cmallea te.251HowrrnwHor Ha6oja je3rpa 3a jew,H- . 
maw, TO Ho 3awowy Homeparba y warom cnriaiy wpow3wow pacnawama mopa wohH 
y Hperrropury rpyny nepwocwor c.Hcrema y n e B o (6e3 npomeHe aromcm Te-
'mute). Ho Kapawrepy 'pacnowene 6pamia mawrpom cy rwyruywo CHI PLHH P-3pa-

BHMB (CH. 438). 
IIocne pamwa Kripmei3e H )Kama, HpHmeheH je HH3 wpyrryr cilylcajesa crna-

pama yeurraltwe pagmarausHocrH. Aurae je Ho3Haro Baum ow 600 pagmarcrHs-
HHX Hamm, ripH tieMy cy o53H Hocnewmr wo6Hwenw ca mama xemuctcHm enemew-
meHTHma. 

• 	nepHowe nonomme pacrrawama welmwe HetirralucHx- „pagwoenemeHaTa" 
penaTHwHo cy mane — welmwom Herconmo cewywra, mmyra, tracoWa HYM walla 
Canto y penarmwo perrarm cnynajemma, owe cy wehe ow rowme wawa, a mum-
1130T01111 ca nepHowom HONOBBNO pacnawarba 5:whim ow xrubawy comma cy Hay-
serww. 36or Tara y HpHpowrimm cmeruama 1130TOINI H Hema „PagmenemeHaraq .. 

3a wo6wjarbe pawHoawrawmx mom= o6wnio ce ynoTpe6.5bawa 6om6apwo-
warm aToMCmx je3rapa ca Homnumo HaenewrpHcamm xiecrugama (p, d, lum 
Heyrpomma. Pebe ce HocopHathawajy Tawobe BAH° ,Tapia y-3prigH. JewaH HCTI4 

pargroeneme.Har trecro ce mowce cHirrerHsowaTH Ha HeICONHKO pa3JIHEIHTHX waluura. 
HanpHmep, „pagEoa3or" N 13  crwapa ce no crregehrim cxemama: 

B1° + 	Ni3  + n 	C12  ± n N13  + y 
N14 + 	Nut ±Hta 	 N 14  n N13  + 2n 

d -
i Nut n 	D,114 +1, 	NIA 	„ 

Iberowa TpawcctiopmagHja ce wpum no cxemn N 13 -4- C13  + e+ ca Hepmowom 
maw:um pacwawarba ow, ono 10 mwayra. 
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XVI. AINOACKG 3e32110 

IIo npaintny, HennaHHH panxoenemann pactanajy ce y3 Hannajame  enex-
TpoHa Ram nommen. Him TOMB ce o6mtmo oname3 cnegetia nparaumocr: pena-
THBHO num (npH ynopOemy ca npocetmom nom om Tenumom naTor enemeirra) 
pa,I(HOaKTHBHH H3OTOT1H acnyurrajy enempone, s , THBHO Hamm noarrpoue. 
Bpao mem nctonpemeHo HacTaje x napaajame y- 
THrnixtHo sa gnaHoHe apHponma panosauTimmix 
camo xao penanumo penax H3y3erax. Apyra 

IlpH HeauTatucom •Ao6xjaiby ”Pa.gnoenemeHa 
cacmim mamuk HOnwnniama H npH Tome Cy pacnOn 
marepHjana. Y Hem C THm spno BeJIHRy ynory 
nHoaxTmmocm Hrpajy X e M H C K e merore 
moryhe je na ce peme xma 3a Aug cnyttaj OCHOB 
npapone HocHnana aKTHHHOCTH H HoHnempHcame 

nOniTO cy xemHcxe oco6HHe H3OTOna np 
„panHoenemeura  noHaula y xemHomm onHocy HCTO 
H30TOn. Ha (mom ce H ociuma pememe o6a nocraBJI  
mep,mo3nexa nnotmga imp je nperxonHo HattomeHa 6om6apnomum ,  ca Heyrpo- 

pacrHopH y a3OTHOj xxcesum, 3aTHm ce pa opy nona man° maHraHose 
coati H 3HTHM ce Ha %era xtenyje OATOBapa 	OHCHAHAHOHHIK cpencTBOm 
(KC1O3), OHna ce Tanomx Mn02  a rHomd)e ocraje pacmopy. Iloce6Ho Hawn"- 
Dame pacrHopa H Tanora nomnyje, na je p 	HOOT RoguempHcaua y OBOM 
nocnenmem, Tj. 	ye ism Hominag „panHomaHrau".; °name npe csera npoH3H- 
na3H cama cxema HpmeapHe TpaHabopmagnje. 

Fe66  n Mn 56  p 

THm, noxa3ano ce na je no6HjeHH „pan:Homan:ran" 	pacnagarse, 
T = 2,6 gam) xonneurpHcaH y penanumo manoj xonHtimm Tanora Mn02 . 

Ca gpyre cripaHe Hcre xemHc:xe oco6HHe H3oTona omoryhyjy na ce noMohy 
„pamoene-meHaTa` go6xje nHpexTHo H y6e,ammio perneme mHornx Hawn= xe-
MMCKIDE H 6Ho.mounuix mrrama. ,I1,OHCTH, AORHIVIHMIa 3aMeHa 06HTMOT enemeura 
ca merosHm panHomenumam woronom y jenHom rum npyrom jegmemy, He mema 
xemHcxe oco6HHe oBor jegmsema, aalx jenmseme nocraje panHoturrmmo. Hpema 
Tome, cue game Tpamtopmaimje naTor jegmbema (Tammije panHomammor H30- 
Tona xojH ce y memy Hana31;r) gory na ce npaTe nomohy Hapotnrro OCeTH•HBH3C Me-
Toga HneurHcinixamije pannoaxTmmocm. Kao urro je paimje 6Hno npmmeheHo, 
pajnioaKTHBBH H30TonH Cy Hemratum no6HjeHH 3a CHe nocTojaHe enemeure. Taw 
CamHm panHbaxTHHHa HHnHxagEja nocraje =Toga Hoja ce biome 
y npmnarmy ymmep3anHo npHmeHHTH 3a excnepHmeuramm Hannusame xemnamx 
npo6nema. 176 10 

Kao Baum noc-rHrHyhe online xemHje noxa3ano ce nonymaHame npammx 
mecra nepHonnor cHcrema H. H. MeHnemejesa nyrem cmrre3e y 3eMmHHoj xopH 
Henocrojehnx eAemeHara — :T4extiequjy.ma (Tc), tipauetitujyAta (Pm) n actriatria 
(At). 3a CBaKor OA MIX je no6HjeHo no Hexontmo pammaxTmumx H3oTona. Kao 
aTOmcKa TeSKHHa °Mx, y cratimmom cnuby Heno3Hamx enemeHaTa ycnolmo ce 
y3HMa .macemi 6poj H.scrrona Rojki Hma Hajnynal BCHBOT (13a3JIHtniT0 o6Htme 
nom= Tennifie onaj ce mama y irnacayriaark,Hyt lb ti 	';T LI( 

011 orpomHor sHagaja je cware3a TpaHcypaHt xxx enemeHaTa, 
Tj. enemeHaTa xojH Hmajy permit 6poj 93 a name. Atjersom (atop= HerpoHa Ha 

,1111 

OBH cc o6HqHo crHapajy y 
y genoj MacH nonaanor 

nporiaBasy Henrratnce pa-
. Como nomohy 

sane= uneHiMinixamija 
grosapajyher pammenemeura. 

o acre (§ 2), To ce CBaKH 
xao H onrosapajyIm p6Htnni 

3anama. Alto ce, Ha Him- 

pa. a-Pacnagaibe. TOJIHKO 
osa crehe ce y ottom cariajy 

Oco6HHa °rpm= Hell= 
Heurrammx panHoenemetiark jecre pacuaname y j e ,t  H o j 4m3m (Tj. --Heno-
cPeXim .npe41a3 0.4 PanHoaxinumor Hotiermir Ka HepanHoaximmom xpanbem 
npoH3Hony). --' 5  
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g 5. Beualialuca paauxualiuenoari 	 .311  

U283  Hacyaje U2", HojH npH xtamem pacnagamy naje gsa npna 	wancy- 
paHocor HH3a — HeirryHajym Op) H nnyToillijyrd (PO no mem: 

92U238 	93U239 	 93NP23)
T i 2,3-* 94Pu239x,ffi 

Ha 'raj Hamlin crHopeim PH' 3 t oxapairrepHcaH je ct-TpaHottopmanHjom (ca npe- 
na3om y U 235) H nepHonom nonomoie pacnanatha on 24400 ronlyna. 

TpancypaHcHH enemenTH 	amepuqujym (95Am), icitpujyAl (960n), 
6epsAujym ("MO, Ka1u0opuujym ( 99a), ajulmulajuujyAl (99Es) H  &pew jym (1eo Fin) 
613.7114 Cy CHHOTH30BaHH yrnaytHom 6016a/3,40E3mi:cm ca Hpno 6p3Hm tc-iKetifitama 
oAroisapajyhlix ayoma ca maamm penimm 6pojeM. Cam cy OHH jaHO tianHoaHTHHHH 
H Ao6HjenH y cacnHM mannm Hoinitnniama.' 3-15  

Kao lino ce Hs paHnje H3HOHCOHOr BH,L H, nporiasame -Hymeapinuc -yam- 
(liopmanHja ypaHa H enemeHaTa Hojki 3a HAIM cnenyjy, Hma BeHHICH nplitummi-
jenaH 3Haxiaj He camo no ce6H, Beh H ca rneminTa nepHonHor 3aHoHa y 
nenaHH. Join je mHoro Hammija Innbemina, je Ha ociimy OBHX.HCIIHTHBaIlaa 

6Hno moryhe no6irrii npBo peinetbe no innaHay npaiammor HcHopHnihapama 
yHyTpaumbe eHeprHje aTOMa. 

X(onyne 

1) Hajnpocrnnt „parumenemenr" je cao6omm H e y T p o H, min ce mono woman° 
paanonorrn no cxesm: n = p + (3 + 0,24 ,wee. Ilepnon noncenme pacnanama xoja xapairremtme 
ostaj npouec msje 3acana Tatum ormetjen, sins ce Halla3H y rpammasta on 10-25 sum. rlonrro 
je ono spew penanumo Beam°, nog jemum sum npyrstm ycnonnsta nacramt nem= 6nna 
o6ntuto 3amsahen on mane 'tenor je3rpa join npe cstor pacnanasba. 

2) THMit1110 npnmemt nyx.nearna Tpastalsopmaunja xi* Bone crnapasby , penmen -I:- 
stolen" nastenesm cy y Ta6JEHHH. IlitpaReJIHO ca THHHHOM jejAHEICHHOM AST je H CKpaliCHH 0611BX 

asexor y6enessianama min ce nem yreyrpe6sbana. 

S32  4-  CC —■ C134  + d 
Si" + cc -+ P" + p 

Fe" + a -0. 	+ 
522  + d -•- Poo + 

Si" + d Si31  p 
Ca" + d Sc" + n 
N" + p Cu + a 

Zn ° + p Gam + n 
Cr" + p Mn61  + y 

Ma" + n -•• V 52  +a 
Y89  + n Sr a  + p 

Au197  + n + y 
Mg" + y Na" + p 

F" + y -0.F" + n 

S" (a, d) Cl" 
Sin (a, p) P" 
Fe" (a, n) 
522  (d, a) P 90 

 Si" (d, p) 
Ca" (d, n) Sc" 
N" (p, a) 
Zn"(p, n) Gan 
Cr 6° (p, y) 
Mn" (n, a) V 62 

 Y89  (n, p) Sr 9 
 Ats197  (n, y) Au198 

 Mg" (y, p) Na" 
F19 (y, 

Cl"--► 5'*+e++ y 
P82  -+ 532 .± p 

Ni57 -÷ Co" + e+ 
psi) Sim 	e+ 
Sin pii 	p 
Sc" -+ Ca" + e + 
Cu- -+ 	+ 0+ 

Gan Gen + + 
Mn21 -4. Cr" + e + 
V" (52 + 15 + 

Se* -o- Y89  + 
Anne -÷ lig"8  + + 

Na" Mg" + p y 
F'8 -4* 0 13  + e+ • 

T = 33 MM.' 
= 14,3. Aans 

T = 1,4 At= 
T = 2,5„auni. 
T = 2,$ vacs 
T = 3,9 RaCH 
Tm 20,4 hunt. 
T20,3 . huta. 
T = 4,6 sum. 
r= 3,7 • stmt. 
T = 54,5 Awn 
T = 2,7. nansi 

15,0. mica 
T.= 1,8 tmca 

Hems 114110BH xyxneamunt Tpananyranvija — (a, y), (d, y), (/), d), 	d), (y, «), (y, d) 
ce mmaxo ste nenumajy sum ce cpehy H3saHpexio perxo. C npyre crpastek nomoky 6p3ax 

nerpona mome ce ttecro H3H3BaTH peammje Time (n, 2n), ycnen Koji= Hacraiy AIM= immoral 
inrror enemenra. 

Y nporsecy 6om6aprminuba nona3nor maxepajana ca jennsim FMK Apyrzm TIc-rimama, pa-
JIHOaRTIIBHOCT ce nocrenexo noselsaisa no6nincylus xpo3 smssecno sperm (perm Tpn depnone no-
nomme pacnanasba), csoj npurnitnnt maxclusysty. 6ost6aprionasbe je 311THM 6ecnsinato, jep 
inarno He nosehasa npintoc pannoenemenara. Am) ce pacronance amnynama ca pannjym-6epnnw-
MOBHM simsopost•neyrpona, on= ce sworn Pammenemennt moryno6writ y criaxoj na6oparropEnt. 

3) 3amtsubms je cnyttaj H e y T p o H c x e parmomansmocin ismistehen npn ripoy-
uartansy pannon3oTona No (T = 4,1 cex). je3rpo Dior nocsiember mcnyurrajylin 13-Atecrmsy 
npena3n y Hermance's° je3rpo (0") so* ce ormax cra6nmmyje 036annambear nemosta: 
-0. (3 + (0 17) 0" + n. 

4) OCHM pannje pachscrrpesum rpanc4sopmatutja paJStoeneMeHaTt, 3a nexe on OBHX je 
nocra xapaxremicisman npelifis je3Pfie y naKAojaxo ernuee nyrem saxes= enetrnikflte ste)14 ,44114- 
c T }senor enewrponator °mama. nos= ce o6wmo mama enexTpon 113 K-cnoja min je 
naj6mmot jearpy, TO ce cantata .rpanalsopmannja =MUM K-saxeasTe. reopen penmencxor spa- 
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712 	 XVI. A:Tome:Re lempo 

Item xoje HacTaje ycneH HperpahitHaiba enewrpoHcaor °marina, K-3axBaT je Item .upaheu 
Hyxneapium y-3pagethem. 

Ycne,a K-3axBaTa permit 6poj enemeHra ce cmali,yje 3a jeHrunnly. Hanpumep, Ar 31  npe-
J183H y C1 37  (T = 34 Hama), V 49  y Ti'9  (T = 1,6'roA.)' wax. Jp.twom OA T11103HX wallaboPhsauBja 

npena3om Lam (0,09% y H3oronHoj cmenni) y &LH* ca T 1011.roH. — ycnombeHa je cna6a 
npmpoxia y-paHHownesHocr nararaHa. 

Tpe6a Hapolnrro Heronry= ,.pamoncmay" xoja Hac-raja no peamptjH Hg 192  (n, y) 
qnja TpaHabopMagHja nyrem K — 3axHara y Au 197  HacTaje ca m a e paarnourre nepHoHe nand- 
sme pacnaHama — 25 nacona H 64 mica. Ha ocHoay onor jacH ce noxa3ne nocroyame HyxneapHe 
H3omepHje no Hge 97  xoja je Rocs pacnpocumem namely papxoenemexara" 11 xoja je Imam 
nyr ompHseHa npH npoynasalby Br". HocmarpaHa peanamj je 3amemminia H ca Hpyror ma- 
mma — xao npmarunnjenuo ocrsapme manrrama anaemia pa o Ho6Hjarby 311ala 113 MGM. 

5) 36or nocrojoba Hyx.neapHe HsomepHje K =Bar je nem jeHaH oH morylunc HaInnia 
cra60.nmaiwje je3rpa. Hanpumep, K' ca 88% rpm! p-paenamube (npena3ehu y Ca0), a ca 12% 
Hacraje K-3axHar ca npenasom y Ar 49 . 

Y Hem ca ornam nponecom Win je Hacrao 	nocae CrHapinba 301.1b1111e Rope, H Han= 
ce, H3rneHa, Beam) npeoHnahmakbe y armoccpepit Ar 59  y ao heme ca Hpy•nm merornim H3010- 
minta H oCraynna Hlleprinim racosnma. PaHHowcrinnlo nopexao rnasHe mace armoccPepcxor ap-
roHa norapheHo je, HanpHmep, Ha °away pe3yirrara HanHjymornex annwpana: no-
xa3aHo je, Ha 1 lap KC1 camnal 0,5 calf' Ar 49  cno6oHHor oH npumeca Hpyrax H3orona. 

6) Beh cy H3apmeHa mama Hourrmaaaa.  Ha 6a30 pawl 
nomohy „pal oCymnopa" S 35, xojH je oxapincrepHani penarma 
HaHa), ycneno je Ha ce HenocpeHno Hoxame Hejewtaxocr o6a 
orcrycrso nyHor saoxpymanama cyonopa y cynclurr-joHy, 
amt. Ha CAH‘lali HaMBH Henocpemo je HOX.a3aHa pa3mena joH 
T4He. Hirrepecasrmo je je, Ha xo,r4 joHa THIla 111X49 napanenH 
Tpanme ccpepe y inlay aneHarta Cl' — Br' — CN' 6p3HHa 
BehaBa. 

IIpH paHomma no merom paHHoaxTHHHe introcanHje ea xanoremma o6Htaic ce YnoTPe-
6n,aBajy H3orOTut C1 39  (T = 38 MHH.), Br 2- (T = 34 mica) H J 131  (T = 8 HaHa), KojH cy oxapax-
repHcama p, y-pacnagamem. Yrsphem je, HanpHmep, Ha y HoHexam pacrHoplima H3mehy cno6o,n-
mix xanoreHa H oHroHapajyhm xanoreHmanc joHa H3meHa HacTaje npawriatnap rpeHyrHo. HH 
jeHHH, HH apyro 110A 0611x1HHM ycnosHma He crynajy y HameHy ca anxianxanorewaHma y HoHemun 
pacrHopHma, aJirl room Hamm nocrojm y apyroM pacritapaznama (anxoxon, ageroH). Mamma 
6poma ca A1Br3  6p3o ce Hpuni y cnytiajy aniam6poamaa, a Ham ce 6poM HaJIa3H y 6eH3onoHom 
je3rpy peampaja Hme cnopo: Cxopo y CBHM cnriajesHma worornie H.gmeHe aroma oBH nponecH 
Texy Imo moHomonexyncxe peaxinije. 

nomOhy Cll  6Hno je ymphello, Ha H3mehy CO it CO 2  H3meHa yrnseuma Ha HacTaje =fax 
HH Ha 200° . Ha CJIHMaH Hamm, Ha penaTHHHo HHCRHM Temneparypama HeMa H.smeHe cymnopa y 
racHoj 4)a3H H3mehy SO2  H S03 . Y Hogemem pacrHopHma He Hacraje Hsmena aroma cpoccbopa H3mehy 
cbocstara H itivatarra mm xHnocboccnrra, H aroma As Hamby apceHara H apcourra. Hanporma, 
*mom Mn namely maHraHara H nepManrallara me moms 6p30. Beposamo je, Ha yerHapH oaae 
npoiec HHe ycneH HameHe He aroma, Heti enexrpoHa. nocrojame Bpno 6p3e H3meHe ()nor num 
6Hno je, Hanpamep, yrapheno nomohy Fe 59  (p, y-pacnagame, T = 46 ga.Hai) 3a cmeuie joHa Fe. - 

 H Fe••• y jaxo xHcenoj cpeAnna. 
Merom paHHowTHHHe HH)wxaw!je mace c ycnexom Ha ce ripHmema 3a mepobe HanoHa 

nape Tem° Hcnap.ammx marepHja, pacrsopn,HBOCria num pacrsopmx jemnbeiba, ancoprwHje 
Kamm xankrnma TaCOBa y 11BpCTIIM TeimMa HTA. HOMOhy ice je Hpno 31`0AHOICOHTpOBFICaTH xpaj 
ranoncema H oHHajama y aHanwrismoj xeMHja }r m. Kao je,ana o,a immix npHmeHa one meroHe 
6Hno je HcRopHuiheibe pagamaxTHronlx oco6HHa TopHjyma npH ripoynaHa}by pacrsopnamocTH 
meromax jegmbema. 

7) 3amimmany npHmeHy Hmajy Hernranall parmenemeHTH y 6Honor H j H, jep ce 
nomohy 11.11X mowe Henocpemo npaTHTH HameHa marepHje y opraHH3mHma. Axo ce, HanpHMep, 
paraopH y Boma xpanbcxa Co 'Ma cupful many xonwunly ,.pap:HoHarpHjyma" Na" a 3aTHM 
ce oBaj pacrHop Ha Ha HCmIje liosex =Lida pyxa Renal Ha jOH113814140HOM 6pojalay, oHga OHO no-
CJIeJaISH notunbe Ha perHerpyje paHHoaRTHHHocr sek xp03 HCKOMMKO Aungra. OBO 3Hat1H, ma 
jcan4 Na nocne yBoleiba y ()pram 3a Hapeme, ogmax npena3e 113 1/401 y xps xoja ra H pa3HocH 
no venom Telly. Ha aHanorHH 	ympheHo je, Ha joHH xanorena npena3e y Rine cxopo Hero 
raxo 6p3o, Hof( joHH K. — npH6aHnato Jima nyra cnopHje. Ornexasa PH noxa3aina cy Ha opra-
imam namornasa Ho6po acrualumpa 113 °pram 3a Trapant,  Heoprenicxe doocebare. Ha Cu. 464 
mar je animal( npecexa napaHaj3a Hanpassheu Ha pagyx concramor 3patiessa pamonnamca xojH 
je &mica acHmHnoHana H3 xpambiartor pacrHopa. Climax jam noxaayje, Ha ce iwm< •xonneH-
Tpinne y cemeay. 

He HHHHicanHje. Hanpnmep, 
o cnopHm fit-pacnanalbem (T = 87 
TOMS cymnopa y THOCyACIXIT..j0Hy, 
or saoxpyncarullba y cy.ncbar-jolly 

aHeHaHa y HoaumexcHma nna- 
ca nosehathem nocrojaHocru pay- 
eHe ce He cmamyje, Beh ce no- 
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§ 5. BeunTianna paducunnTanntopii 	 713 . 

Homohy N13  6Hnn je noxasago, Aa y nponecy cHor painhema jeliam mono Aa cfaxcHpa 
mane !commute Cno6oAnor 830T8. IIpHMeHa pammyrn.emuca" omorytuma je Aa ce•rnmpx, Aa 
merancHe 6axTepHje nsAHajajy CH 4  Ha panyH noTnyHe peAymneje CO„ a He opraHoonc jemme-
ma. OBO vicrummakbe HsxmneHo je ca xsaronom C" Hpamor Rena. 3Hamo Belie moryhHocTx 
sa 6Honore Aaje ImoTon C14  caapaRTepHcaH (3-pacnaAa1bem H xpeAHomhy T ox( oleo 6000 rogmia. 

Homohy peammje (n, y) HAH (d, p) H3 o6Htmor Cou Ao6HHemi pammHo6anT Coo ((i, y 
pacnamme, T = 5 romma) je Ao6ap. sametmx parmjyma y inuLy memnamcgor nexopmuhana- 

s.a not nemoby paint H CH. 14cTo Bonn 38 Na24, no* ce MOW MHO Ao6kme no pe,aiumjH (d, p) 
nyTem 6om6apAosatha .HyxHicHe come Aeywomma. 
3almarbyjy/u4 merosom 6p3om pacnaAamy OH ce 
mome HenocpeAno yxeTH y OpTIIHH3818. 6e3 onac-
Hoax H11103HX AyroTpajMuc, mete= nocnemma. 
OA H8P0,411TOT HHTepeat cy PaAHOIIHTHEHI4 APOTOIM 
mum enemeHaTa, Hoje noce6Ho ancop6yjy -nojemum 
Aenosx oprammma (X § 2- Aon. 39).- Y meAmuum 
Bch nocToje ycnemme noxymaju npHmeHe Omit 
„pammenemenaTa". 

	

Tpe6a nmmeTam, Aa xsxecHa pammaxners- 	CA. 464. Pammayrorpard 

Hoer nocTojH y camom monemjem opramm 	il 

	

my. Jjocra 	 npecexa napasajsa 

Teno 9cmexa a:wpm' 01(0 0,CO3 zp Kao 13 6.10-6  Ra. 
Camo oHa Asa o6mwa npnpoAno-paAnoanitonntx aToma mane cetcynAe Aajy ono 6 xmLaAl 
P-Pacnailama TL 220 a-pacnaAams. OCHM Tom, y tiosemje Teno craxno npoAapy HOCMIUTKII 

31/111314, luija jeAaH Aeo rime Ha cmapame Bennalnum pammenemenam. OA on= .nocneAmnx 
ono 2500 (3-pacnaAama y cexplAn Aaje cam paAnoymemtx (tinja 'minimum y oA;nocy Ha 
o6HtiaH 113HOCH 1 : 1012). Ha TO Hamm,• HenoxynaH 6poj paAllowneramx aroma Rohe .ce 
y TORY jegne ceigHAe pacnaAajy y nortegjem Teny }moot He maim oA 10 mubaArt. 

8) 36or Hentme pacnpoerpubeHocrx BoAomminex jegmbeH,a Beninth sHatzaj an xemnjy 
6xonorHjy 11188 P8A13081(THBHOCT HajTemer H30T0178 BOAOHHKEI — T p H T H j y M a (T), 

OH ce pacnaAa no cxemm H 8  - . He2  p ca neprmAom nonomme pacnamnba oA oleo 12,5 romma, 
Tj. off je Accra Ayror Bexa. rnaime Teumohe 38 werony npHMeHy nao paAnoawnuntor Hil,AHKR-

Topa je Hpno mana emeprxia 13-3pameiba (He slime oA 0,011 .tee). 
HosHaTo je mune oA AeceT Hymeapmex peaxuHja 3a Ao6xjame Tormjyma. Hajnpocmja 

OA 1613X je 6om6apAoHame Aeyrpomma jeginben,a AeyrepHjyma, npn meaty ricToxpemeno Texy 
Arta nponeca: D 2  (d, n) Hes a D 2  (d, p) Ts. Aim nocTojx marreHsHBaH =Hop cnoma Heyrpoaa 
Moore 612TH ynoTpe6m0Ba peammja Li 6  (n, a) T 3 . CJIITYHM Hp0ACCH xojH HacTajy Aejmom 103- 

CNIMIKH1C 'spaHosa, o6e36ebyjy CTUJIHO nrnicyc-rxo 1:lemma-ix Honionma Tpirmjyma y o6vrimoj 
Home (a TaHobe npacycTso Hes y aTmoccDepH). 

9) Rog Apyror 3a xemxjy H 6HonorHjy Emma Haxmor enemeHTa — Kaceomma — no3HaTH 
cy camo pammaHTHEam 1130701111 ca BeoMa ?MUMS HpemeHom HGIBOTa. HepHoAe nonypacnaAama 
0" (e+, y-pacnagame), 0" (64-) x 019 ((3,.y) cy 76, (Mx. 126, oAH. 27 cexyHAa. 

10) HmecycTro Tpx nocTojaHa H3oTona Hxceomma (0 16, 0" le 01  ), nopeA nocTojama 
Hsaromije TaHobe HoA HoAomma (HI, D, T) omoryhyje at:impose monexyna Hoge Be0M8 paamt-
zurror cacrana. OA IL.HX je , cynepTeuma" BoAa — T2012  — oHapataepHcaHa sacaAa cne,setuem 
HOHCT81412188 : T.T . 9° , TH 104° , C71.  Tem. 1,33.  

11) Pamioammme Hapawrepucnme H3oTona ca HajApimm xamoTom Tc, Pm it At Kw) 
n Fe.. 133 HCTOT H1338 ypana, ynopebene cy y AO1b0j Ta6HHAH : 

Tc" 	 p (T = 9,4 10 5  rogmia) 	PM"' Se." + (3 (T = 3,7 romnie) 
Atm Po2 r0 y (T = 8,3 maca) 	 . Fr223 i  Acx228 (3 (T = 21 mim.) 

AcTaT ce ?nonce Aoarm peaHuxjom Bi 20 ' (a, 3n) Atm', npomemjym — nonasehn oA Heogama.: 
14 7 	pm14.7 + (T = 11,1 Nc1 148  (n, y) 	3aTnm Nd 	 Ann.) Hajcnoncelmja je (npexo 

mrrepmemflapnor HaApamenor je3rpa) cHHTe3a Texnennjyma: Mot' (n, y), Mo", 3arnm 
(Tc)98  + (3 (T = 6,7 mac) H HajsaA Tc" -o- Tc 9 	y (T = 6,6 mac) OA moryhme moTona 

cbpammjymamaHcHmanHy nocTojaHocT HajBepoetaTmeje Hma Fr 217 . 

12) titubemma Aa micy Habeme nocTojaux o6nmni Tc Ix Pm .chance ce ca npammom H30- 

Tomie cranicnuce npema xojoj He nocTofe Ana nocTojana.x3o6 a.p a, m 
ce nynneaptin na6ojn pa3 A nnyjy camo 3a jeAHHHuy• Ma Aa 
Aa cy nosHaTa Tpx xsysema oA °nor npamina (Cd 118  H In115, In115  H Sn115, Sb122  H Te'23), 

131181( y =num OHO TaTmo oArosapa 011111T0j 1111813HABOCTH. 

RoA cyceAa Teraramiy,ma (14 M R) ,nocTuje can era6lunix 1330TOMI c macama Hole 

CC pasnincyjy sa jeAmmuy y mrrepaany oA 94-102, a Hort cyceAa npomemjyma. (tid 
y mrrepHany 142-150. Haim aTomme itaxeme Tc x Pm Tpe6a Aa Anne y OBHM mrrePBS-

nnma, oneHmarx je Aa nocTojam4 o6nnun OBHX enemenara y nptipoAn yonmTe.ne nocToje. 
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a 
99,9% K- 

3111C8HT 
0,1% 

2,2 .104  roA. 

1.10' rm. 

162 gaua 
4,6 %num 
35 Cosa 

Cm2 42 	palm (a, n) Cm2 42 

Bk2 43 
	Am2 41 (a  2n) Ek2 43. 

Cf 2 4 8 	U228 (6C 123  4n) as" 
Es2 47 	 Npsur (6C12, 	Essiti 

Fm248 
	

Pusss (6C", 3n) Fm244  

Np237 	Uss8  (n, 2n) Us" 	Npss7  
6,6 A. 

Arrow' 	U238  (a, n) Pu 247-4 Am241,  (n, y) Ams4s(nt, y)Aniks 
10 roA. 

714 	 XVI. All4OACK0 jorpo 

AHa.110TH8 nporRoaa He Mom ce AaTH y mocy Ha aCraz x 44)=41113m, jep cy 'HAXOnit 
cyceAA pammaHnomf. Mebyrnm nocnemba ambemma Beh cyda no ce6n row:TR epos nOCTO-
jaisa nocrojailla inoTona Taitobe x ROA ma ma eaeMeura. 

13) 3a infamy Tpancypanmanc enemeHam 1103HaTO j HCEOJIHHO H3070118. Og Hamm 
nnyrom4jyma Hajxpicti mcomar mma y maxmom may Hane.g Puss' . CUM craapuba minim 
ParoloairrosHe napturrepxcrince now nominal( npyrux 	cypaHennx enemata= ca najgy- 
/HRH )KHBOTOM gale cy y Ta6Juium. 

3a Ao6Hjaibe Cf, Fm Is Et =spawn° je 6om6apgoBalbe y3o Ha je3rpRMa YrJbCHHICOBIOC HTOMa 
(6C12). Pais:Rowan:me Kapaurpnanme Fm 11 Et A 	Bcncy 03/111Te. 	worona.par.morriennx enemenara ca mankm Tpajamem Namara Tpe6a nom 	Am* I (a, y-pacnagmbe, T = 457 ro- mnia) H Cf244  (a-pacna1an,e, T = 45 .hum.). 

14) Og NP2 87  =Homy ce mum pad{ mainumin Him non Ha3HBOM Nu3 NearZymujyAsa: 
a 	 A 	 a 	i 	a  

NP237  2,2 10' r. 
Pa233 
	A US" 	r. Th22 1 ---÷7,3* 10* r. Ras" ----4.14„P8 

	

p 98% 	 a 
)  P0314 ' 

Acsss 
a 

 --+ Frs21 
a 
 AO" a Bis" 47 M.  ) 

io A. 	4.8, u 	0,02 c. 

4•10-,  c. 

Pbsogf_ 
3,3 c. 

  

11" 

 

a 2% 2,2 a. 

    

Osaj HOBM peg, oxapalcrepncaa wrommom lemma= Tram 4n 1 (rge je n goo 6poj), nPlt- portHo 'gonymasa pam8je no3Hare pagnmurrnme pegoae Topuj 	(4n), YPiata (441+ 2) a MTH- mijyma (4n + 3). 
Beurramm ie, ..sHoDe, 6no go6m3eH mann 6poj r pa Ha cHa meinpn .pagnmurrnmm pep. 0611‘1H0 01114 Hacrajy og pawmtunix morons HajTexonc enemeHara. Hsuipmdep, Pus* 4  je noaeran cnegehe rplare ypaHonor pegs: 

pussy 
a 	 a 	 a 	 a 	 aUs so 	-4 Th111 	Ram 	Rn2 28 	RaC• 8 q. 	20,8 A. 	30,9 a. 	38 c. 	0,02 c. 

15) Y BMX ca go6njemm pegom Tpancypamonc 	npxpogno ce HOCTELBSba =HUM 
o rpamulama morytmocm HAncone name cafirre3e. lipema jom 1939 romme H3BpmeImM =pan-
HaBawkima cra6mmocr je3rapa TelMODC aroma c.malbyje ce ca nopacrom °moat Z 2/A, rge je Z — m6oj je3rpa H A — lberosa maca. KpHTH11101 BeJIHMILHa npx H0j0j je3rpo MIMI& nomyBo HenocrojaHo 113HOCH OHO 40, urro IlpH6JDDH110 ngroBapa enemy ca pemnim 6pojeM 100. Ha 
Taj Teopmcnn je noxasalia Bpno mana neponamoha cra6}umor rmerojama enemeHata ca 
jour sehHM perumm 6pojemma. 

013H ce peaynTaTu go6po enmity ca 3acaga 110CTO1C 	excnepxmarnumum noixagista. ,goncrp4 momentim og Us s8 (T = 4,5, •404 Fognitg)1. none 	aftActc0F61:16*e.ifeikeifra croja 
y Be3H ca gocra nocrenenum is 6p31m cman,basem nefologe 	BnHe patnagasa merombi Hai- nocrojamijer n3oTona. 
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Cn. 465. Cxema neo6e 
manemacane mans 

6. Hymeapta euipzuja 	 715 

§ 6. Hpcneapna eaeprxja. Beh je npormHame ripHpogHe pagHoaxTHHHo-
crn noxa3ano, ga cy HyxneapHe peaxgHje npaheHe orpommtm eHepreTamm exbex-
THma. Tam, nenoxynna eHeprHja TpaHabopmagHje I zp pagajyma y mom cum-
"anewHa je KOJIHMHHH eHeprHje xoja ce go6Hja npH caropeHamy nona ToHe xa-
meHor yrma. MebyTHm, 6e3 o63Hpa Ha Hwy pagHjyma, °Ha ce eHepraja He mome 
npatangno HCKOpHCTHTH 36or rananpenno cnopor pacimnnum. 

Y Toxy naMIDC pawn o HeinTaIncoj TpaucmyranHjH enemeHaTa OTKpHBeH 

je HH3 Hyxneapmix pealanija xoje Texy ca BeoMa .3HaTHam H3gBajamem eHeprHje. 
HanpHmep, IlpOTOHCKOM 6om6apgoHamy surrHjyma ogrompa cnegeha jegHamma: 

Li' H1  = 2He 4  400 Am. tacaA 

TpaHotopmanHja 7 zp nirrHjyma, npeMa Tome, exHHHaneHTHa je caropesamy 
oxo 50 ui xameHor yrma. MebyTHm, a mine Rao H Rog gpyrtix =PIM= nponeca 
TpaHabopmanuja Hacraje Taxo penco (oTnpkunixe og cHaxor manHjoHa tiecrHug 
lc* spine 6om6apgoname, jegva qecrxna), ;la je ca exoHommor rnegmura HOT- 

nyHo Henoson,Ha. 1-3  
.k„ 

YornuTaHamem HCIWCT383 no6nnenor Be3H ca Tpanct.pupmanHjom eneme- 
HaTa HogH go 3awbruca ga 3a eHeprermo Hcxopknuhasan,e mowe ;AO R y o63Hp 
camo Taxsa HyxneapHa pealunija xoja jeguom 3anoqera npogywyje ga retie cnou-
TaHo (cnwnio npogpxyje na ropes jeJHoM sanameHo ropano). Peanne nepcnex-
THHe y oHom npaugy nojaratne cy ce Tex nocne omintha -HoHor THna HyxneapHor 
pacnagaiba. OBaj je, xao a npHpogua pankmaxTHHHOcr, 6ao npm4 nyT npHmeheH 
npa HcmiTHHaiby ypaHa. Ilpegcxa3HHatby A. H. MeH-
gemejesa ga npoPlaHme coor enemeHTa „HogHTH 
xa mHorma HOBHM oTxpHhHma" 06HCTHHHJI0 ce. 

Y TeopHjH aTommix jesrapa Hpno ce qecro 
cnyace mogenom RojH ynopebyje je3rpo ca Ha ene x-
TpHcaHom xanH TenHocTH 143paqyHa-
Ham& Taxsor cnc-rema noxa3yje, ga npn gOBOJBHOM 

nosehaHaiby Ha6oja mum nocraje HepoHaTHa iBeHa 
deo6a na dea uo duAtetaufaista mute unu Acme lea/Jana 
delta (cn. 465). 4  

Gamma geo6a aTommix je3rapa Gana je e#cne-
pHmeHTanHo yTHpbeHa npH nporiaHamy npogeca y3a-
jamHor gejcTHa ypaHa ca HeyrpoHHma (XaH H CTpacmaH, 
1939 ron.). Cxopo HcroBpemeHo 6Hno je noxa3aHo 
ga ce ypanosa je3rpa gory nenurH H cnoirraHo, ann 
Talon cnoHTaHa geo6a gemarta ce Hpno peTxo. ,1-1w 
cn. 466 npHxa3aHa je y xongeH3a4HoHoj RomopH cam-
mmeHa oboTorpacinija rpm cynpoTHo ycmepeHa Tpara 

xojH npona3e H3 xonoHganHor clainma noxpliBeHor 
c.uojeM UP 3 . OBa TparOBH npllnagajy je3rpaMa Haman:14m ycneA Aeo6e 
je3rpa ypaHa. 4-9  

Asa mama ypaHosa H3oTona — U232  H 0235  6HTHo ce paainucyjy no 16H-

XOBOM noHammy npema HeyTpomma. Ma Ha je3rpo upnor ort HATX !dome Aa  ce 

genes nog gejcrHom 6p3Hx HeyrpoHa, 3a men( je mHoro HapalcrepHcrwnntjH npocr 
3 a x B a4 Heyapc•Ha c .upeua30iwy, tU 239q HaupoTHB, ycnen gejcras Hiorrpow Ha 

je3rpo U 235, HacTaje g e 0.6 a jesrpa (npH qemy cy ce y gaTom cnyttajy xao 
HajnogecHHjH noxa3ani4 6am cnopH Heyrponu)." 
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Ca. 466. Aeo6a ypaRoaor jeaiva 

716 	 AINOACCK03zpo 

OA 113y3eTHe BaHMOCM. je qmitionia xta je .geo6a je3rpa .1J 23.5  npahen 
e M x T o B a lb e M Hey T p o H a (no. 2-3 Ili mpg geo6y), txjxM Aejcmom Mo)Ke HacraTH Aeo6a cycernmx je3rapa U235 . 	j ,Haqmi nocraw nrminumli- jemo moryhe He camo crioHTaxo npogy e 	jenHom 3anoqeror 
nporreca, Beh H 'Berm) cn0BTaHO y 6 p 3 a e CRH‘LHO J1aBHHH 
(ca. 467)." 

Aeo6a je3ra a U235  =masa ce c Hartaa-
jamem orpomHe immure eHeprxje — Oxo 18 
MIDI yawn ia rpat je3rapa xoje ce Acne. 
OHO empreTaar 01)exar je npx6mmaro ja/4-• 
Hax OHOM Rohr. je yawn exatio3Hje 18 to 
o6wme excnno3 e marepHje. H3 OBOT yrrope- 
hema, a y3Hmai 	y o63Hp npmigHnHjemly 
moryfarocr npo 	HOT y6p3ama npareca 
neo6e; .  Henocpe 	,ce jatrma Hneja o „aTom- 
cxoj 6om6H".- 

11po6nem Harpargbe oHe 6Ho je, Rao urro jellO Haw, permit y Toxy nPyror 
cHercxor 'pan, cHarama Beaincor RoaeRTHHa Hayq 	pammx gpmasa: 

,Ita 6H ce .no6Ho ecbexar excHao3Hje Heonxo o je norpe6Ho o6e36egHTH 
ROBOR,Hy 6p3HHy mirpema npogeca pa3narama no enoj mar examomma.' Y • 
onHocy Ha aromcrcy 6OM6y, OBO 3HallH .11a 
6H 3a naHmicxo pa3nHhe rwo6e rpe6ano 
no moryhcrsy HCKOpHCTHTH C B a K H 	 n irk 
Heyrpon. ApyRimje peqeHo, Tpe6a na 
ce cHene Ha mingorym 6ecRoprwaH  (ca 

H3 pearamoHor arcrema 6es y3ajaMHor 
ycnen npocror 3axHara HRH H36agHHama 
rnenHurra excruro3Hje) ry6Hrax Heyrporra 

Aejcima ca je3rpHma. 
IlpHH H3Hop ry6graRa mome na ce 	 < 

.40B0JbH0 cmamH nyrem HaRGUBBOT n p 
LI H m haHama „eKCHRO3HBHOT mare-
pHjana" oA npameca OHM aroma, qlija cy 
je3rpa cnoco6Ha 3a npocr 3.1103aT HeyrpoHa. 111To ce nitre H36aRHBaHaa OBHX H3 
peaRgHoHe cmeme 6e3 pearosama ca jearprima, TO Talmo 1436agrmame nocraje 
yronmo mame Heporsamo, yRoarmo jelwha calla - RohumirrHo RougemprwaHa maca 
„excnno3mmor marepHjana". Axo je orla mama on Hexe xpremtme mace, alga 
ce ry6H cymnue MHOTO HeyrpoHa H mamma yomure He pacre. AKO je maca 6.11H3y 
xpwrlitme, mina nosehame namme HacTaje penaTHHHO cnopo x 6oM6a ce npocro 
pacnana 6e3 excruro3Hje. Haj3aj, axo je maca Beha oA xprmitme, mina minima 
Hapacre rperrymo (y Toxy OA Hexommo mmurjommix nem ceRyrink) H Hac-raje 
excrmo3Hja. H3 H3.110)KeHOT arenyje, na excnno3Hja -}Whe Hamm ca Asa 0 A  B o-
jeHa Roma= „excnno3mmor marepHjana", on Room cram Irma macy Harm 
'why on nononime xpirrHime. O6pamo, axo ce .o6a }comma ppao 6 p 3 0 
cnoje, aura onmax Hacraje excnno3Hja (jep riojergnm Heyrpam norpe6HH 3a 
nogerax crHapama namme yHex nocroje 36or cnograrie neo6e). Ynpario Ha oHom 
npmn.gmy je H 3aCHOBaHO canto H3a3HHarbe eKCHR03Hje aTOMCKe 6om6e: 143 jermor 
merfor era nyira ce, Rao 143 Tona .y ApyrH Ago.  Rao Y munaH: 

lIpmnrarigjenHa cxema aromcxe 6om6e gam je ma ca. 468. Yaora pect+nexTo-
pa cacrojH yg,HolvalunrjH HeyrpoHa xojg rwaehY.r431 yparfa, yawn vera ce jenaH 
3HaraH IBI1XOB neo He ry6H, Beh ce Bpaha. tia'Taj Hatrmi ce 6HTHo cmaiLyje 'Hem-
Tama RpHTHlme mace ypaHa. 13  • - 

CR. 467. Cxema IIPOTpeciume Aeo6e 
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Ca. 469. Oxuura cxema HywneapHor peawropa 

§ 6. Hymeapua euepzuja 
	

717 

xao „excnn03mmin maTepnjan". Konmuma onor moTona y npnponnom ypaHy 

Tepncan cnojom jacno n3pmenom Tennemuljom 3a 3axnaT neyrpona. Heo6wmo 
113110C11 cuera 0,7% npn memy je U 233  Koji,' xonturtmom npeonna4yje °Hapax-

Tewax 3anaTax innnajarba noTpe6mx pena- 
T1313H0 BpJ10 BeJIHIGIX KOJIMUllia U 235  6no 

TconcTpyncanor enexTpomarnewor onnajava 

	

je yrnamiom pemen nomohy cneuxjanno 	0.45waite IfeyrPotia 

n3oTona, KOjH pa' na npmunmy macenor-
cnexTpurpacim. 14  

janTe aTomcxe 6om6e noxa3a.na ce Tex 

	

mina Rana ce oTxpnno na ce Pu 239  n o H a- 	 enalbriN moray 
ma y norneny neo 6 e ananorno 

nerpona On cTpane 1430T011a U 238  TO onaj 
npecraje na 6yne uITeTan 6anacr (cnyziaj 

na je OH 139 nyTa pacnpocrpamelmjn on U 235  ona immennu,a Beh cama no ce6n 
npne napnjanTe) H uocTaje gparouena nona3na cnpomma. Y3nmajyhn y o63np 

U 2 3 5  . 110111TO cam Pu 2 39  nacraje 3axBaToM 

On nue ocrnapene napnjurre aTomme 6oM6e npxa je ynoTpe6Tura U235  

	

Moryhnocr ocrsapema npyre napn- 	
emsr: 

'put orpomrin manaj, jep omoryhyje 

/ 	
?/ 

Ca. 468. Flpinnwrinjenna cxema 

ItrulogNm>" 

Nasal 

aTomcwe 6oM6e 

UOTIIyHO ncxopmuhartame nprapon-
nor ypana. 15  

11pLucrntmo ocrnaperbe pyre 
napnjanTe 3axTenana je neurraxmo 

J10611ja1be 311aTHIEC 

Tonnjyma. 3a my cnpxy 6ium cy 
xoncTpyncrum napotmTn nyxne-
apim peax-ropm (nehn) semi= P;11- 

memxja 'coin cy ce cacrojann on 
rpacinrra y unjor maul cy 6nne pac-
nopebene mance merannor ypana 
(c.n. 469). Ynora rpa4Hrra cacrojn 
ce y ycnopanamy neyTpona xojH 
npena3e ca je)LHe unmxe na APY -
ry y B14.1By ISBXOBOr maxcnmannor 
ncxopmurherba 3a ileo6y je3rapa. 

rnamm nponecn K0j11 nacTajy y nyxneapnom peamopy mory ce 143pa314TH 

cnenehrim cxemama: 

n + U 235 	je3rpa HaCTaJIa npn Aeo6H + 

n • U 238  —0- Pu 239  + 213 
n + Pu239 	je3rpa malaria npn. neo6n + 2n 

PeaxTop je cpallynaT Taw) ;la mowe na o6e36enh nenpeminan TOK npse pearamje 

Koja je rnamm cna6neuaq HeyTpona. 3axnarbyjyhn 3HaTHOM KOJIMIHHCKOM npe-

ormatmnalby U 233  gpyra peaunnja nne 6e3 Tenmoha. Haj3an Tpeha peaxmija 

nocraje npnmenia Tex xana ce naxyrna A0B0J1,110 TuryTounjyma, npn iremy ce lbennm 

36nualLem Komnemnpa ry6nTax je3rpa U235. 
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Ca. 470. lipaugunzjemia exert_ 
aymeapaor peawropa 

718 
	

XVI. Afilo.fiao Pupa 

11pHngHnHjenua cxema HYxneapHor peat ropa noxaaaHa je Ha caHnH 470. 
Oxo rpacinuom H ypaHom Hanymenor peatanmor npOcTopa A Hana3H ce pecilnetc-. Top HeyTpoHa E H ,I(e6eJIH Mang B- xoja >CnyHal x> > 3aIIITHTa on 3page/ha peatc- 
Topa. Kourpona papa spurn ce nomohy joHH3anHoHe omope xoja npeHocH air- 
time ypebajy 3a nojatflube 	Oflaj ayromalaw a Junue pan peaRTopa nomohy yasaserba H HannatieSe =once E xoja Hpno jaxo cop6yje HeyrpoHe (HanpaB- -  

11ponecH Ka jx Hacrajy y peaxTopy npa-
hem cy H3gBaj orpokunkx Rommtma eHep-
ruja ycnen tiers craje 6p3o nomtmeme Tem-
nepaType. lIonrro je OBO ca r,flennurra no6H-
jams ILTIyTOHHj fluent°, mope ce BpmHTH 
IIIITeH3HBHO 	pme xnabekbe peammoHor npocropa• 16,z7 

YpaaoBe m e ce nepHonkomo Bane 
183 peaxTopa (3am yjy ce HOBHM) H n°1:flip-
raflajy ce c.nOme of xemHcHoj npepanx 
panH 113,1113ajaHwa CTBOpeHOT nnyroffsjyma. - 
Ilona° je npkmoc OB0111 BpJI0 MaJnI, kberoBa 
neHa xmirrama je PRO BeJIHICa. Tpout- 
Rom ORO Hiero 11p0H3BO0Tbe cy 3HaTHO 

	

Mama, Hero OHU- 3a H3,a;Bajakbe exHHBajleliTHe 	e U236  H3 H3OTORHe cmeme. OcHm Tora, calla npoH3Bonma nnyTomjyma ome na ce spunk y mHoro BehHM pa3mepama.' 8'I 9  
OBO nocnenkbe onHocH ce H Ha npyry BpayeapHor „ropflfla" — HS 

	

ki3oTon U 233  (a-pacflagame, T = 1,6 • 10 5  ron), 	ce crBapa no cxekuk 

Th232 	Th 233 	S   -0. Pam T=23,5 M. 	T-Ths- A. 

ycnen 3axBaTa cnopor HeyrpoHa on crpaHe TopHjyma.; Y florneny neo6e U 233  ce noHanla CJkIIHHO U285  H PU 23) . 1101.11TO je KOJIHILHIla Toptijyma y 30MJI2HHOi Rolm Tpx nyTa Beha Hero ypaHa, TO Hcxopmuhal3arbe 11 558  3HaTHO noBehaBa moryh-
Hocr no6Hjama HpuzeapHe exeprHje. 25  

IIpBir nyT oBa .eHeprHja 6Hna je HcxopmnheHa ripH excnepHmeHTanHoj exc-
nno3HjH aTomme 6oM6e H3BpmeHe 16 jyna 1945 ronsue y 8y-MexcHxy (CAJ1). 

MHoro je Basumje npoHanamethe HalmHa na ce HyxneapHa eHeprHja Hcxo-
pHcm y np6H3Bonue cBpxe. 21  

Benkme neperkeirrHse y TOM norneny naje Ham ityxneapmk peairrop. Axo je 
meroBa excrumaTankkja opHjemscima Ha =Kalmar:10 macopmwhethe mailsojeme 
mieprmje, oH,ga 6H oBaxaB peairrop morao, BepoBaTmO, 6HTH raaBHH neo eHep- 
reTcxe neHTpane, Kt* ce He mopa cramo cHa6geBa1 ropHBom. CxeMa jenHor 
on npenesomemoc npojexaTa naTa je Ha cn. 471. 

ATomcxa 6om6a xao Takata npyaca Baupegue moryhHocm 3a pyineme nna-
HilfiCiaDE macHBa (3a oTBapame pynkmx nexonuTa, npik rp4eBHHcimm panoBHma 
ing). Ma na Henocpenno HcHopkunhiu3ame HyxneaPHe exeprHje y Atomism 
pa3Hor Tnna cana mkje npHcrynalska, mmaa oHo mkje HeMoryhe. CynrmHa Mamba 
je y npoHanacxy meTona „no3Hpasa" oBe eHeprHje H-Hema OCHOBa MIICJIHTH nil oso Inflame riehe•‘644rm- nomba,Ho ptmem ot-,Ean, 	 - ozr",- 	 rfacui' byre cipaHe Hema pitanora ,1401CMITH ,U.311 

n  
cantor 	jamapiyicaeawie ettepntjek, Mo;,E e y3me y.P031113 JCOJjx0 jg, MHOF0 

mesa on xankmjyma HMI 6opHor seams). 
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g 6. Hymeapm a exepeteja 	 719 

crsapx oirxpesexo 110Gleg&MX rOxaaa, Team ce name cpubarx y To px MR He 

CTOilIMO Ha wary jolty Beim Aocrarsylia. Tpe6a ce IlagATH ga he HEIM MR x0IICTit 

CA. 471. Cxema nacopnurhaneba apcneapue eseprnje 

oxoryiurrx xa nomplo onnaxamo waxcmyraxxjoht exemexara x xa nplucruquo 
xcxopxcrxmo xonocEume KOJIMMElie enepraje xoje ce npx mom peamajama 
ocno6a4ajy. 

Amy= 

1) Y enepreTacom norneny najnpnruzammtja je peamlmja c-raapanas. xemtjyteomuc ,  jets-
rapa Hs nperrona no oranroj atom 4p = cc+ 2e+ + 24,5 Agee (urro 6n 6nno wounfaneffrno 
20 is icamenor yrsba Ha CM= 1Pam 1paRc4)opMHcanor Bonousuca). .Mebyrwe Mena nnpetcrna 
peanssagnja Moryha je camo npx nerosspemenom cynapy tE e Tnpn mecrinte, urro ce npturrnswo 
ne mom 331KHC3IaTH RaK H non sajnononaufjum yr-slowest peaxonje. 

Mums je cnfawntja moryhaocr crnapasba xensjymomix jearapa Hs npoTona no nocryn- 
petuatifjasta 3a xoje je ncrrpthan cynap canto A B e %femme. Moryhe cxeme exscrrepsnumc 

npoueca offor Tuna naTe cy y Ta6nlinn (cnonom t osnasiena cy je3rpa Tpwrsjyttsa, a eseprercsof 
ecifearrn cy nspancenu y Agee): 

p (p, e+) d d (p, y)lies d (p, e+) t d (d, y) cc d (d, p) t d (d, n)Hea 
0,4 5,4 • 4,4 23,8 4,0 3,2 

t (p, t(d, n) a t (t, 2n) a Hes (p, e+) a Hes (d, p) a Hes (t, d) 
19,7 17,6 11,4 18,7 18,3 14;3 

lIon o6stxnutze ycnostfrea-mt, jewia OK 'OBILZ peafowls' He: =RC CHOHTaHO. Me4yTHIR, Ha 
TetenepaTYPants on cronnia .  =maga win suunfona crenena onaj moment rox nocraje Moryh. 
14CTO TO Spe' y THILHHOH TexcTy saffeneny pew:wily Aejrma sareeby BOAOHMKa H nantjyma. 
lipesta Tomel  Harm sarpenalbe LiH (Taxo1)e H LiD win •iT) Ha nexonaxo tennnjona crenena 
morno 6n, y ripsuunmy, 6frin npaheno orpommtm winnajamest eneprnje. 

, 	2) On nexnx pannje Haneneinfx nyxneapinfx npoffeca atoje mope:two none eneftrnje pe- 
ntatonic) xnantnnt =mina. Ocnowm =Han 3a Ha= xapaxTepncnitumx pealawja. BepOBaTHO 
ce paslutja no ocean: p(p, e+)d —s- d(p, y) Hes Hes (p, e+) a. 

3a Tonnnje snesne xapawrepnc-nman je H npyrn nyr Tpanalfopmannje BOAOHHK3 y kens-
jym 	T3B. YrnsCHEITH0-3 3 0 THE nanny cl 

C" .(p, y) N" N" (e+) C" Cis(p, 7)N"  N14(p, y)015  015(e+)N" • Nis(p,n)C" 
1,9 	 1,2 	7,5 	7,3 	1,7 	4,9 

}berm 36npffit petsynTaT MOHCC Aa  CC H3p3311 memos& 4p = a + 243+ + 24,5 mes, a npocesno 
• spate Tpajtuba xenor iuucnyca H3HOCH OHO 5 MH3ThijOH3 rowma. 

Bpno Avows° na je innaxyc yrfbefuncTasor jenws on mamma Nampa. eueprxje 
cy an a, gala je. norrpa.sma o6nacr oxaptucrepncaRa !spnwacom win supmjapna .sr!ttclotsrsi t 

Teseneparypom on ono 20 sum. creneua. Ma na je PsAnlYc cYnaa 695 =bona kg, fberone mates-
anje 4 Mane y noPe.1)Suby ca Itajnehnst 3HCKKarda (CH. 472): UMW, H npn nODimmuidstoj *AMC- 

paTypwoA two 6000°,•no ispalon cameikacynne IV • 10" lame Cum cawoBaparyftrxy utis6JuDiato 
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720 	 XVI. AlTiomaco 'expo 	 • 

og 4 hUIH. 14 mace). IlonaaehH og cnexTpainin nOnaTaKa, 61TO je HapagyHaTo, ;la je xoJmgHHa sogomma y menoxynuoj mum ging (2 . 1027  0) goBOn,Ha 821 ogpiHaHant eileprHje merosor 
apamema Ha gaHannum imBoy y Toxy og 35 manHjapga rogHHa. 

Homo je eHepraja spagerba sarpejaHor Tena nponop , i3OHEUTH2 Elempropi crezzeHy iberose anconyTHe TemnepaType, oma Bch peflaTHBHO mane e Ha nospiasm cyHga mory ono- .  pram npmmeTHe HpemeneHe npomelle Honwnwe TonnoTe Holy ,r4oUja soma. Kao ;wpm paanor 
OBBx BpemeHomx apomeHa monce 6HTH nonehame mut HoHrrearpaamje Kocsume ups-
mime Ha nyry cyHneimx spaHa Hs 3e11131111 (150 sum. x.1). T. HpHmannu, na 'Terme necTma 
npainme nHjamerpa on 0,1 M y cHempy 3aBHCH He Tommo og cane rfnuarragaje, MARKO oA  Imam= cBeTnocra. 36or Tora, tiarammep, cpme He Hp %Hz sea on6nja Tame neorme 

4) Aeo6a 	earpHcase Kama Hacraje orua, 
natta eneicrpmwo g6Hjame Hoer* Behe og map-
nunicHor HarroHa cnyvajy jesrpa Behe og Hyageap-
MIX cans). OTyg cm gyje, nanpnMep, P.H non oc-ra.nam 
jegnaxHM yCJI0B 813 pa3HBX morons Hexor CM-
meant name he ce =MTH geo6a onnx koja cups= 
HMI! 6poj H Tj KOH Hmajy marby macy. 

Kao paTo no je HpH6mmoto. TeopHcHo sopa-
nyHaBarbe jearpa „ or Hann", }heroin geo6a Ira 
Rua jegmma Rena preram je 110130.1blia CHMO MX, 
HEMS je Ha6oj je Behif og 50, npa new ca•galbars 
aopacrom Ha6oja i:oc eHepraje Tpe6a 6pao na ce 
nosehma (cn. 47 ). Mebyram, aspen askremont 
jeStpa, 3a geo6y je HoTpe6Ha Beams euepritja amm-Hamje (IV § 3 go. 8). 

raPec 

Cn. 472. Ynopegae gameasHje 
BCH= 3Be3,ga 

5) Kao arm je made y rmumom TeHcry Bps- 
melleko; crmaraHa geo6a Amapa ce Beoma perm): 

HonyBpemeHe pacnagaaa no oBom 	je 3a U H Th 1.10", ogaocHo 4.1017  comma. 
Beurratma geo6a je3rapa moace HaCTaTH He camo gejcra0m HeyrpoHa, Beh H Bpa0 TBPWird y-spagemem. Y mom enymajy Herrocpegao et gene HaftragpluneHaja jesrpa, 	je geo6a ram( salon= Heyrpoas criojerBeHa, crporo, rOBOpet1H, HOBO CTB0- 

peHom rm./ma/Hamm je3rpy. Hummel), sa Ussa cxema geo6e 
je: U288  n (U28 •) jesrpa Hacrama HpH geo6a. BpeMe 200 
Tpajama Harepmegajapaor HagpameHor jesrpa Ulu TienH ce Ha 10-1° cexyHaga. 	

160 nopeg 06Htme geo6e Ha Asa swam Rena, Hocroja 
peTHo TpojHa a join pete nerBepocrpyroi geo6a. Tax°, 
Acicrsom HeyTpoHa HS U236  Ha hulilifjOH griejmIX geo6a go- 1.20 
nasH cBera 7 Tpojmrx ca npH6Jmamo yaopegnaamm macama. 
Hamm nemhe cy rpojae geo6e Hog Ho* je maca yeller 80 
Homaga mHoro maaa og. Mace gBa rnaBHa. 

6) XemacHa Hpapoga je3rapa Hama= rIpH geo6a 40 
mome 6HTH panaturra, amr 36Hp ibilx0BIOC penmx 6pojesa je 
WM= peg;Hom 6pojy ypaHa. 06atmo jermo °glum je saaTHo` 0 Tome bg gpyror. KapaarepHenome Hom6rmatmje cy Bad-Kr, 
Cs + •Rb, La + Br, Xe + Sr Hut. 	 40 

OnroTH HapaHrep pacHogene mace je3rapa Hamm= 	10 ,10 JO 70 SO HpH geo6H U236  noxasaH je Ha cn. 474. Kao InTo. ce 163  Cm. 473. Eaepraja geo6e jesrpa came Balm, ognoc maca o6a Homaga y Behr ma cnynajeBa je 
6nasax 3 : 2, a cHmenartma geo6a HacTaje canto jermom Ha 
crialorx geceT xarbaga. game je ycnowaeHo jam) ripeosna4aBame acHmerpHje geo6e sacaga 
Haje jacHo. 

06a Homaga Hmajy npBO6BTHO Bemme joncHe Ha6oje (pega 20+) H orpomHe 6p3HHe larje cy ripocenHe apegHocra 3a renal a . nammi geo imogeaeHe HB 9,3 • 10 1, ormocHo 1,4 • 10° cAil ceK. Ilpoce'ma gynoma goMeTa y BasgyxyTeHmor HoMaga je 19 .am, naHor — 25 MM. C.noj any-
MiniajyMa ge6n,HHe og 14 p. rxornyHo sagp)HaBa o6a gena.paenaTIRYTer jesrpa. 

7) Jearpa Hacrana geo6om caApHce mime HeyrpoHa, H0F0 IIIT0 To oHT0Bapa IIOCTOjaHHIII 
H3oTOnHma gaTHx eneMeHaTa (HBELpHMep, HajTi)Kif HOcrojamr amoral 6apnjyMa H HparrroHa HMajy mace 138 H 86, mro 36apHo gaje cBera 224). Y Be= ;THm.Hog casHor oq max Hacrajy 
Hocryrmo 13-pacuagama, Hpa memy ce najsag crBapa Hocrojaa moron ogroBapajyher enemeara 
Beher permor 6poja. Kao Hpamep mono ga noczymal cnegelix peg (y aerpagama cy ;taw nPegno-CTII 32 T): 

Xe1 40(16 c.)-÷ Cs"0 (40c.) Ba' 40  (12,8 O.) -4-1..a140 	Cel 40 
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fllePrifJ2 NeY7PON2 (Meal 
2 	d 4 .1 

Cn. 476. Ilpecenn meo6e U" 	Cn. 477. Eueprmje memo= meo6e Us" 

g 6. Hyx.eeapua eisepetsja 
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,T.Leo6a jemrpa ypema mama je, ma 'raj mamm, ca crmapaa.en Daman= pammammmocrn 
mpa nervy ce majmnue crmapajy pammoesemarrm omapcurrepxcamm nepnomuma nom:mime pecna-
nonba. Pena m1n3ora, qaCOBa MIK mama. Kao npmmen INOH3BOAa maim xoje ce 11CCTO cmapa n mob' 
je mpao myror men mom ca [commit Cs" (T = 2 • 10°  ron.). „Ilpnlioc" omor memo= HS-

HOCH 6%, Tj. m,eromo crnapaibe npxmehyje ce y 6% cam nporannu cornier= meo6e. 
8) Bom6apmorembeet mecum :ma xoje nmajy eneprxiy achy om Aecenuta Hrm CTOTHEa Awe, 

yawn) je ma ce mempmx geo6a jesrapa 6memyra, 0.110Ba m mina jom 31aMMIX merman'. Kao . 

Cm. 474. Pacnomema maca 
jesrapa HaCTaMIX npn meo6x 

Ca. 475. EKCII403HMIO incna- 
/awe jesrapa 

nrommepx mory ma nocarace peaxuaje no =mum Cu" ± p -••■• Claa  + Al" + n H Agle 
+ p co" + Sc" + 2n, xoje macraj5,  Aeicraom unarms ca elleprlijatia minim om 60, 0A-
HOCK° 180 see. rip= 0,14 OM= TIPOKCCa je emmomprom, mpyra ersareproas (01TIIIMAMCC AO 
10 Asap. Bepomamoha peameaonje o6e pauaraje je xpajme mama (monpenem npeceon cy pejo 
10-8  6apHa). 

Ornem nomoyje ma je KKHCIIMICa emepretja. AaMIX nem= mapnojemaix "rpm mow meo-
6ame HeA01303bkla Aa IMaSOBe meo6y cYcenomm jeerapa. Y Tome cc m cacrojn npmummnjernia pa. 
3MUM pacrompamx npoueca om meo6e je3rapa ypana. 

9) Aejermom mpao ispmax moceuonanc epamma biome nomexam ma =MUM „excanomaja" 
cmoje mpme jesrpa ca iberommot mcrrnymm pacmanamem. Ha cm. 475 noxasamt cy warm= cma-
nor excnnoommor pacnamma jesrpa Ag }um Br, xoje ce morno cinuompant y me6cmet caoje-
meta ciroTorpecncxe emyrnume nonomene mejcmy KOCAIMUCHX enema. 

10) OCHM jearpa Uess mejcrsom 6psHx merpoma mom ma macrame meo6a H jesrapa Th", 
Pam H Io230 . Mmonsame emepreje meyrpoua noTpe6me ea meo6y cma wimps jesrapa jernmucc 

cy, 1,0 Mee, non. 1,7 .wee, orb. 0,1 ,wee, oma. 1,2 see. KapaxTep aamcmocrm ecinnernmor we, 
ceice ( co)) iteo6e U" on eueprnje xey'rpoaa noxMax je ma cn. 476. Reo6a monce.na macrame x 
liejcrtom mannempmcammx nem= aim ca emeprnjama muoro =him Hero mon meYTPonai 

11) Rpm Acorn' ceamor jesrpa Uus mmmaia ce mpocemo 2,5 riernema. (*puma Baum 
macrame y humteuTy Aeo6e, sum OKO 1% -7 Ca aaRalMbe.R.CM OA ACJMEta ancynna no memo= 618- 

46 Oumra mut* 
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722 	 XVI. Amoco jesepo 

lira. Hopei= oanx „naHacHenHH Herpolia saslicH oA j 
Avis exeprnja Hactanioc npH Jeo6H Uaab nejornont Remo 

• 12) IIpogec neo6e U'" monce ce y onurrem ofinliicy 
. 	• 

n  (Uses) x y 

Y.osoj jennaniumi X H Y ossamasajy Tertwo H Ham. je3rpo 
TpoHe, enextpoHe, y-3paxe H Hey.Tpme Hansojaut IrpH 
yromsco seha, yxoninco ce mace Romana Hanase 6nioice je 
180 we, og xojlix ce oxo 9 Nee Hsnsaja npo crsapamy' j 
Hamby trojemunc npoH3HoHa Aeo6e • ripH6JHHHHo Ba own 

TIpoiasonx Aeo6e 	X • Y 	n 
Eneproja (me) 	 '67 	95 	4 

Asube pamioaRTHEmo pacuanase !comma aaje rcymio 
nonosinra II0JM3H Ha neo Herpinia). 

Ilonasehit on eaeprHja genoin geo6e, mom Aa ce H 
xojy oHH najy (II § 1 non. 6).. HoRasaito ce na MenocpenHo 
japna creneHa. Axo Hpernocrasiimo na je Romiewrpaimja 
aJIHOT /201 non 0611411HM yCJIOHHala, owia ce y soma neo6e j 
aTmoccliepa. Peamie .spenHocrx Ram Temrreparypa Two H 
on Hai:tenor= 6pojesa (36or penanaHo mane Romnewrpaumje 

racosa).. Max cy cam seoma settaita3 ,. mime je - 
aTomam "6om6e. 

pa Hacranux npx geo6H. Pacno. 
Holman je Ha ca. 477. 

cam Ha cnenehH 

(3 	y 	v 

o geofiora a it, I3, 7 H V — Hey-
H. Ile/Marl= eliepriija neo6e je 
npyrom. HpocenHo je oHa jenHaRa 
U131, a °cram neo ce pacilaPebYie 

HatIHH: 

xo 20 mes (og minx HpH6minalo 
• 

anyHa „ionicrionca" TemneptiTypa 
301111'Aeo6e oHa WHOM 600 	- 
maga TaRBa Ha0 moneRyna am- 

HpirrHcax on oxo 2 miumjapne- 
IITHCICa mopajy 15irin mHoro Hume 

Romani' H xenxOpasamy 311K01111Ma 
.ymi3.Tbeit eicruloaHHHH ecl)exaT 

  

• Mystop,IoNeas 

17ftootal 

meby jenHe $ ntyre Rpitrionie mace. 
14) Caen* pans- inicranamije sa enewrpo-

ManieT110 o,gsaaae samosa y Hemnatm pasme-
pima — TaRosinHor Ranyrpoaa = man je Ha 
cn. 478. ()Ha cacroja on =sopa joHa ypaHa, 

lle 	Heo6nnao jaxor maraer- 
y6psasajyher erapismor Hama (y Rome joint 
A06Hialy Be 
Hor /KULA (y Rome ce join, xpehy no nonyxpyry 
ca panHjycHma Hoja wane on }mama mace) H 

HpHxsaTHor =creme. Ha enexrpomanterHo pasnsajame notion"! ce marepujan RojH je nperitomlo 
o6oraheo Uaaa noMOhy TepmomitoYaaje UP,. 

15) Ecbewrimmi Hpecex samara crropor HeyrpoHa (a 3) on crpaHe lacerona U" y ormrre 
je o6parHo morropimoHanaH H,erosoj eaepriijii (am 6psoHii), ripH nosy ce pesynTaTH nab'  y jemunigama 6apaa onn iberosam genoamsa. Mebyriim, y Manoj o6nacTH eHepriija HerpoHa 
oico 5 es, off ce Harno nosehasa no Hemoninco alumna 6apHa. Tama cenexgooHa ancoion-UHja Hojeninnix Rectum onpebeHe eHeprHje on crparle jesrapa jambe ce nocra neer° H 
son ce pe3oucuaZua aticoNicuja. OcHm eHepreTacor mnioa on; ono 5 es, 3a U238  imam. je H 
BM= maoa pesoHawrHor samara }lemma. Camo Hocrciame OHMIC 1111130a rroxasyje na Ho-
c-roje Hexe onpeljaie HpasiinHocTH y yHyrapaoj cipyRTypH aTOMCKIDE jesrapa. 

16) Bewail saatiaj 3a Hpojewrosame, nymTame H nan,H pan HyxneapHor peaxTopa HAla semolina HassaHa xojeOutfujeffirs pa3Amoorcasama (k). Hog cows ce Honpasymesa °gum 6poja 
HeyTpona HojH itsamisajy nto6y y ;:nrroj clam npogeca npema HAccoHom 6pojy y apencomoj rlourro Heo6a jesrpa Um Hactaje gejcraost jenHor az4op6osarior Herrpoia, a iipm neo6H 
Hsnsaja ce iipoceitao 2,5 Heyrpooa, maRcsimanHo mo 	apennocr x fe 2,5: • Mebyrina, Tama spenHocr je moryta 011140 man Rana Hems -mniaxsor, 	HerptMa 6Hno ycnen xosor 11331a38 peaxTopa 6Hno magosor amnia! on crpaHe le:3rapa 6e3 name neo6e. Y crnapH . 

13) .Ha cn. 468 'mama HpinnutaiijenHa cxema atom e 6om6e, nine je Ha °cum itper-
Hoc-Ammo na Ha6oj u2.4,  y TpeHyricy excHnosaje ilma mine. 110$ ossas ycnosoMa Rpm-
Timm mace Um HHje Bella on HeROmmo icHnorpama, a paintj c none Hexoniixo caminacrapa. 

.Io6pu peclinexTop Tpe6a na Hma seminal npecex cppammije cnopox acYTPcala (ap) 
Him mamma specexy Haixosor sairaara (413). OCHM rpadniTa, o 3axtese.3anoionarajy, Hanpumep, 
meranmi 6eplunijym H, meros oxcwn. Ha6o1 IP" no 	jemaxiat ycnosiima, MOHCC 

FrOJIKKO n. 	a je  Aa cc HcRopucra 3a exam- 
sujy,' yRomixO slime Spawns crohi Ha pacriono- 
ncemy paasHj y namme (y Arrom carajy soma 
cy MIIIIHOIDITII nenomi ceRrine). Hpema Tome 

na. Mohilocr. Taxse 6om6e 
°smut wromcx4TepHja6om6e HanpawbeH je On Imo je 
moryhe ja'er  

• 
&yea orpamoteHa je nomom H romont rpaHHIlom, jep 

Marnerwo new 
Y /MOON° 	 genoxyruia mace U!" Mopa Ae  ce MUM= camo 03• 

,N8R0812M04, 
 41.71,4W 

Kafiemp Y6 Itirea Why 	L---3 
amwrImmwo 

1411' 

11, reaordev•1 

Ca. 478. Cxema pane RanyrpoHa 
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§ 6. Hyx.seaptia euepzuja 
	

723 

cy 0130 ry6Hum 12140 senvixx, Aa ce HpaHT1411110 go6HjaiY BPAallocTH K, B0 j11 cy CaMO MI= BehH 

og jegmunie 	peak op je ;auto maxcHmanHy speggoct K = 1,0006). 	• 
Ty6inut ycneg •waxacroni Heyrpoila awry ce CP4111bHTH nosehamemaiceH3Hja pearn•opa H 

ynorpe6om pecknexTopa, a 31IXBaT Herm°Ha og crpaHe paaininwrinc crp 	jearapa — 13ClIIIICOM 

microhom rpa4m!Ta H ypaHa. CTHap je cnomexHja Hog 311.133aTa 6e3 name geo6e og crpane je3- 

rapa U238  Koji' y rifirepHany eHeprHja HeyrpoHa og 1 ee go 5 Mee aMajy HH3 pe3oHaarffitx =BOB 

ca spno BeJIHIGIM sperniocnima. 110111TO cxopo CBH Heyrpom RojH ce Hagsajajy Hp! geo6H 
Hmajy eHeprHje ache og 5 ee (cn. 477), a 140.11HtiHMI U238  je 139 nyra Bella, Hero Um, To peaK-
Top og niicror nplipogrior ypluta yonurre He 6H 'morao pagHTH. • • 

HanomeHor cnegyje, ga pax! o6e36eheiaa morytatocni nyurrama y pag peawropa (Tj. 
Hpeiniocni K >1) HeonxogHo je go6HTH ycnopassube Herporia go eireprmja Hawn 5 es 6e3 &Furor 
H.HxoHor 3axsara og crpaHe jearapa. OBO ce nocTH3asa cmeurraibert ypanonax minim y rpa-
durum 6nox. Ycnopaaajyhn ce npH npena3y og jegHe mum xa gpyroj, Heyrpom ce Ha CBOM 

nyTy He cycpehy ca jearpaMa Um, a Heyrpomi ycnopemi go exeprHja Honor; 5 es ancop6yjy ce 
pelIaTHBHO mano (3a• Torrnome HeyTpoHe as = 2,6). 

Paanwurro og 0$ 38  (c.n. 476), jearpa U 88 ' mory ga ce gene nps ancOpiwnill Heyrpona 
csmc eRepriaja. AIM geo6y He mamma csawa ancop6oHaHHHerpoll, jep ce ripso6HTHo crsoperia 
meTacra6wHia jearpa U8 Se noilexag cra6wHisyjy Hcriyurrarbem y-3paxoBa. BepoHaTHoha Hawk 
geo6e, Taxo 14 o6iinHor saxaara nonehasa ce ca cmamemem eneprHje Heyrporia (npx 1f:quorum 
ionnontrim 6p3HHama ad = 550, a as  = 100 6apna). 

• Peguarnoxii npocrop ypaHmo-rpinixinnix peawropa 06rinHo HMS o6Juix Howe ca wwinama 
og jegHor go HeICOMIKO „necerima meTapa (b cn. 469). ,IIHmeH3Hje mory 6HTH yronano mane, 
pownixo je Heha spegHocr K nocimrsyra He y3HmajyhH y o630p 31111peTUBICHH C1MUCTOp., Ti. y1C0- 

1111110 je IIHCTI1j1 nonasim maTepHjan, 6on,H pectonexTop H painwHanimje pacnopOeHe maim y 
rpaclurrHom • 6noicy HTg. C gpyre crpaHe, ruoien3Hje mopajy 6HTH roam) ache, .yxonrixo ce 
mem teha moils= peawropa. 

Osa mohHocr orwebyje ce 6pojeM geo6e y jeAHHHH14 apemen nog yc.nosinia sopmanHor 
papa peawropa (K = 1). Two, axo Hacraje 3 • 10 16  geo6a . y cexyHsm, Tj. axu-Hacraje geo6a je-
gaor rpama jearapa 3a 24 caTa (og Hojtor go 3% 110.1111314 Ha Um), oHria peak op .gaje moixiocr 
og oxo 1000 rums= H npoH3Hogri npH6niowno ono 1 * ruryTouHjyma 3a 24 cam. C..aspememi 
pearcropH mory HmaTH 3HaTHO achy mohHocr og paHHje HasegeHe. 

lIpa geo6H csaxor rpama jearapa crisps ce CHOP° HCTa TO3111411 ROJIHT4H1la KOMa1111, og 
xojinc mnora HMajy senwar npeceic saxHaTa TOILBOTHIDC HeyrpoHa (HaripHmep, Sml" ca npmio-
COM OA 0140 1,4% Hma. spegHocr as  = 53000 6apHa, Tj. cxopo 100 nyra achy Hero ad 3a UM). 

Tam CahIHM y Tony papa peawropa iberosa npso6HTHa spegHocr K ce Heriperwraw cmaibyje. Oso 
ce mowe RomneH3osaric (ga 6H ce onysana xoHcraHTHocr mohHocrH) nomepan;em perynHuryhax 
nntnaxa, rum camo goTne goix maxcHmarma spegHocr K He nocTaHe maws og jegmunie. 

Kao mama Mepa y 6op6H ga ce cripexur 3arahimarbe peaxTopa ocramma HacTaJIHM npH 
geo6H, jecTe crawbathe anymiunijymomix omoranaoxo ypaHosHir umnaxa (y3 gocra necry npo-
meHy marraxa). He riponyinTajyhH =nose geo6e y rpaclurniii 6nox, cnoj anymHHHjyma y =To 

_speme mysa ypaH og xopo3Hje npn ynyrapneM xn4erby peat pa (rum ce Bpi= o6wixo npo-
riyurnmem Henmaix ROJIH1114Ha BoAe xpo3 lama= 3a =axe). 

36or senHxor HeyrpoHmor H pagRoawnisHor 3panema peaxTopa Heonxouno je °immix 
ra 3a1JITHTHHM ombranem. H36op marepHjana unman je nornyno paanwurnim xapaxTepom -npo-
HopHe CI:100345HW= HeYTP0Ha H y-3paxoHa (§ 4). rnaitHy ynory arpajy o6a'wo 6eroncx0 
6110140BH og HeROAMHO merapa ge6n,nHe. 

17) 3HaTHa npeHmyharsa Hag rpacjmnuim Hmajy y masecHom nonnegy HyxneapHil peax-
TopH, KOJI KOjHX ce 3a ycnoparuube HeyTp0Ha y110Tpe6JbaBa TeLTIKa Boga. Homo D20 ycnopasa 
HerpoHe 6onse og rpaclurra, a /dame ax luicop6yje, TIOB071.H0 BeJ111131 BpeAHOCT K AOCTHH4e cc ca 

MHOTO MaH2OM 3ruipemmiom peamopa. Osaj mome ga cagpnui ypaHa He camo y o6ning meTainisix 
nninaxa, Beh a y o6nHxy pacrsopa H.HXOBIIX coml. Kaga je ypan gcutomHo o6orahen H3oTonom 

peawrop mome ga pages a ca o6wurom sogom. 
18) Hansajaffie nnyronajyma H3 iserose maim ca spno BCJIHKOM HOAHMHHOM ypaHa oTe-

wow je join H npHcycisom CHM( moryhinc enemeHara Hacrannx nyTem pagiwarainunix TpaHccliop-
maumja jearapa geo6e. Muni paspabeHH nocrynax gaT je Ha 6a3H HH3a cyxuecHHHHx pacrsaparba 
H MAMMA ynopego c npomeHom HaneHTHocTH Pu og 4 go 6 a o6paTHo. 

19) Ycneg spno iureTHor Heo6HnHo jaxor pagnomnisHor 3pagetba lc* npaTH npo-
H3sogiby nnyToHHjyma, ynparusame CBHM merosHm cba3ama HJIH je noTrryHo ayTomarmosaHo, 
aim ce spurn H3a aaniTHTHHx nperpaga. Ha osome notursa H moryhHocr npHmeHe npowsoga 
excruw3Hje wromcxe 6om6e y cHojculy pagrwarammiiix 6ojmix arposa. 

20) TpaHakopmainija TopHjyma y Pa232  H U233  mom ga ce imp= nomohy HeyrpoHa 
o6HnHor ypaHosor peaxTopa. 36or penarnsHo }marine nepHoge nonosime •pacnagag.a Pam, 
excrpaionija U233  mome ce Haspintini Kp03 HeKWIHKO MeCe140, nocne 3aspuxerica apageiba, nrro 
je spno 3rogHo.Kaga je TopHjymA0B0JbH0 o6oraheir ca U 233, OH, CJIHMHO ypaHy, nocraje nona3Hu 
maTeprijan ca camocranHe peaxrope iipa tmjeM pagy Hacraje noseharbe xortnewrpainije U'83 
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724 	 XVI. Affkimaco jesepo - 

(jep ce on amine maga' Hero -  tiro ce Tponni npR neo6n). 110 xaparrepliannama ,geo6e US" je 
Bean CJIHM1H U. - 

21) HymeapHH peawropH, Rao hiOliHH Hasopm HeyrPona, cupse 3a Ao6lijaibe pa3HHIIHTHX 
pagHoesemeHaTa. Hexeog max Hana3e ce y cacrasy „pax' ,  • sHor Hems" peaHropa, Tj con 
cy je3rpa gyror sem sacraria ups geo6H. Hanpwaep, Hint geo60 csaxor rpaMa USS # crsspa 
ce upocegHo 0,025 zp TC 99  x 0,016 zp Pm" — enema= Hoj ce y nPRP0.40.yorairre He Hamm. 
Cn:Htuut ()crawl mory 6HTH AtTIHMHqH0 H34BOjeHR HPH 	"" YPHHOBRIC 111111113101 (1( H.HHOBSEIC 
asymiumjymorsix omaraqa). 

Maoro mernhe ce spunes mar= parnmenemeHara 	nruispememor cmeurraja y peaH- 
Top (aim H3meby wera H 3amTHTHor omorama) cnenajanno g3a6partor nonaanor marepHjaust. 
Haupludep, nona3eluf og NH4NOa  HRH Ca(NO3)$  no peaszumj N" p) C" go6Hja ce H30T011 
yrubenaxa gyror sexy a HojH aMa swum 3Hatzaj as xemitcHa a 6HOHOIWCII HCHHTIEBalba. 

22) Ma ga je nenoHynaa Haulm= ypaHa a TopHjyr4a semBEHoj Hops no Texas= nom-
6JIH)1010. CTO nyra maim og Honankrae yrssenaHa, Haas A 	caaxor rp$Ma HTOMCHEIX jesnipa 
mowe, rosopelur y urmunwny, gam 2,5 MM. nyra mune epraje Hero caropestube 1 rpama 
yrJba. Oryga ompHhem Aeo6e HTOMCICHH jearapa, eaep 	=sopa gosemaHcrsa cy- 
ogjegaom orpomno nopacini. Hcnymasa ce npegimrsube B. H. BepHagcHor (1922 ron.) 
„HHje ganeHo speme, Hags he gm:mu go6HTH y csoje pyxe a •mcxy eHeprHjy, Eao =sop mare 
sofa he my omoryhHTH Aa crsopn cm; Hatscrr OHIUCHH Rau° OH TO xolse 
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PErHCTAP 

ABoranpos 6poj 45, 155 
ABorpaM 46 
Arperama =alba 30, 37 
AneHim 611 
Angnume Benatume 480 
AePoconu 387 
A36ecr 377 

- 11.11aTHHHCali 611 
Aaearpomie moue 43, 187 
A3Bnm,263, 270 
A3OT 258-259, 263, 307, 673 

- AHOKCHJA 276-278, 283, 284 
- H3OTOMI 689, 709 
- jemnsema 258-263, 271-289 
- xpynceme 289-292 
- MOHOKCHA 276, 282, 283 
- nepoRcHn 288 
- ORCHAH 276, 281, 282 
- oxcmcyncintam 289 
- panmosurrmifirm 709, 711 
- cy6omcw; 276, 282, 673 
- cYJKImimi 288, 289 
- xanoresitaB 262, 268-269 

Asoiscra 'mem= 278-279, 284 
Moracm aliminimin 278, 284, 693 
Mormumja mem:Ka 585 
AaoToBono:wpm micemma 263, 270 
A3OTHa micenknia 279-281, 286-287 

- nynumma 280 
A3OTHH amainplin 281, 287-288 
AsoTo6awrepme 290 
Asypwr 544 
AjiturrajBajym 450, 711, 714 
AxBamapma 461 
ARBommenme 534, 663 
AumBaiwja mammy= 96 
Awrnmapa'e peknumje 96 
AKTHBHOCT 135 
AKTHHAIKI 165, 172, 411, 450-458 

- pannjyc jolts 479 
Ammintjym 411, 441, 442 

- paBH0aKTHBHEI peAcom 680, 681 
- cyncinkg 444 
- 4>nyopmg 442 
- minpoxcuit 442 

Awrop 206 
AxymynaTopm onoBiln 401-402 

- =camp! 597 

AimenTop 206, 274 
Ana6acrep 495 
&TIGHT 372 
Annexmg 348, 349, 357 
Anwmpaibe 423 
AnxEumje 38, 515 
Amami( mertum 512 
AJIHEUI110-3eMMI men= 485 
ARICHJIH 347 
ABKOXOKH 348 
Ancrrponmja 35 
Anymmarm 421, 424 
Anyaunmjym 411, 419, 420, 422-423 

- je,ommema 420-422, 423-428 
- xcopoamja 591 
- nerypa 419, 423 
- rfaCHBHOCT 591 
- Too le= 659 

AnymmarepmHja 421, 423 
Anymoximma nirrifjyma 428 
Anymocivilmaxm 372, 377, 420, 424 
AJIYnxt 424 
Ancba (a)-apam (vernme) 48, 49, 676-679, 

697, 698 
- TpaBotropmaguje 679 

Anxemmja 1-4, 5, 6 
Amanram 500, 505, 656, 
Ameptnimjym 450, 451, 452, 711, 714 

- jeninbetha 452, 454, 455, 457 
Amen= 374 
Amium mem= 262, 268 
AmBnocyncboucace gliCeltHlie 269 
AmyinocpocepopHe Bncenkute 303 
AMHHH 347, 355 
Anumo-rpyna 348 
AnHHoxxcemme 350, 358 
AMmompliexxa imcentem '358 
AMmocyncpHumBe xucemme 269 
Amouan 267 
AMomajax 259-267, 279, 285, 365, 637, 690 

- jOHH3IBIHOHI4 noTelcusjan 564 
Amomjax, jomasawaja 637 
Amomjaxam 260, 626-628, 637 
AMOnMjyM 260 

- amaaram 505 
- 6mpomar 255 
- BaHanaT 317, 319, 320 
- jenmbeiba 259-267 
- jon 261, 266,-275, 530, 657 
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- cyn 
- rHoj 

rp 

sign 306, 309, 314 
309, 314 

erns 659 
310, 314-316 

Qum 307, 308 
I 	.1.1; tl: 

it 'I. • 

726 

Antomtjynt 
- icap6amaT 333 
- Rap6oHaT 333 
- KHCC.JUI asioimjpacbocctiopssomi6nar 

302 
- =par 266, 267, 276 
- HInprr 259 
-- mom 266 
- magma 358 
- nomixanoremom 527 
- ponamin 340 
- cairn 259-262, 266, 267, 298, 530 
- rigoBaHanar 319 
- cboccloar 305 
- cliopmxjar 338 
- xiMPoRcHA 128, 129, 260, 261, 266, 267 
- unjaHar 340, 352 

Amopclme marepHje 465 
Asiopotim ranoii 472 
Amoctloc 301 
AMnep, jemminga mepema 154 
AsicliorepHa jeninbezba 126, 127, 140, 

143, 572 
AHIUD138 352 • 

- Haan:arms= 226 
- xBaBTHrarHBHa 40 
- HpncranoxesuicHa 473 	. 
- Tel:alma 431, 433 
- cinisionco-xesuicica 428-441 

AilanorHje enewrpolloce 171-173 
Amisorpoinna 11011,11 634 
Ainnum 355 
Ainoing 123, 150 

- pancilycH 481 
Amnia 150 
AHomm 3pautt 687 
Anopnir 372 
Airraromisam joxa 491 
AirmigeroHaropH 368 
AHrimarona 53 
AHTHMOH 258, 306-307, 310, 311, 312 

- jeninbeiba 307-310, 311-316 
- °HOW 307, 308, 312-314, 318 
- ceneim 314 
- cynclair 311, 313, 314 
- clulcinum 306, 309, 314 
- rnoicanoremnin 316 
- THOCOJUI 309, 314, 316 
- THOXR0pHA 316 
- TpHeTHA 659 
- xanoremmii 310, 314-316 
- xHAPH.LcH 312 
- xitspoxciran 308, 309, 314 
- oinnixsopits 315 

Airmmoilacra inicemma 308 
Aimisioasrig 308 

AHAnnimilusirliAmmin 303807  
AHTHMOMIT 306 
AHTHMOHHTH 308 
AlITHMOHOBa ICHCeJIHIla 308, 309 

ainamplin 308, 314 
ARTHIMpalIeJIHII CRHHOBH 60 . 
AHTIMpOTOH 707 
Ainnic.sop 220 
Airrpaurrr 364 

AIMAID4ppir7 mtcemma 37 
485, 495 

Amoutpo 464 
Attana 2, 296 
AnapaT rametbe nonotpa 332, 341 
AnapaT ,, t ,  79 • 
An 	arta 31 

it«. 	exam TemnepaTypo 31 
An . • • •••, ja 192 
Aprenrwr 531 
Aprnpo 397 
Apron 30, 31, 32, 712 

■••• K •mt 688, 689, 693 . 

j 	649 
- jo: ,  K U . * 521 

Apemen• 43 
Ap 	6'cros 498 
Apcen 2 306--307, 310 

- j 	307-316 
- OHM 	307, 308, 311, 312-313 
- cen-: , .. 314  

A. 	laiceinuts 307, 308 
ApceHa alum/ Tan 307, 312-313 
Apcenarm 309 
Apcomo ,  ....1 307, 312 
Apceinnui 307 
ApceHinn 308 
Apcenosa loicesma 308, 313 . 

ApceHoBH auximpumg 307 
Apcim 4 
Acome ja monexyna 97, 101 

07 

Arum 17 196, 199, 710, 713 
Armocitep; 25, 27 
ATOM 8 

- anconyma ream= 46 
jimisct 	82-88 	6 - 	 - 

83 
- moH- 49-51, 52-55, 85-86 
- p Jr. jycH 479 
- e 	Ho Haenemincame 64 

Aromma fjom6a 716-719, 722 
Aromas Hess 56 
Aromaco-sioneicyncHa reopnja 6-18 
Aromc:He Simpesume 46 

- jesrpa, camas 694--701 
- nponewm 32 
- cHenem 651 
- rename 9, 13-18, 691 

Arcop6ewr 190 
ATcoPnAllja 190-192, 324 

- airmimpana 239 
Ayparn 534, 546 
Aypnroarmeirr 306 
AypHLTIOSBOAOHHtlHa ICHCCUHIIII, 534 
AypinmjaHoHoHomszHa imcemnia 545 
Aycremir $83 
Ayroxaraingsa 179, 239 
AyroicosuultexcH 508 
Mumma 535 
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PerHcrap 
	 727 

Am. 374 
AgeTam 357 
Mienineu 328, 329, 344, 347, 354, 355 
AgeToil 344, 357 
Minno-HommeHcH 612 

- Hap60Hanni 672 
- HuTpaTim 673, 675 
- HHTpHTHH 675 
- cyncpaTim 671 
- cyncimmit 674 
- xanoremmini 664 
- glijammmi 666 

Minipill 412 

Ba6HTH 397 

Bananeirr 407 
Ba3e 38, 127, 131 

- aminlinT 38 
- Tincomijamija 125-127, 133 

Ba3Hocr micemina 38 
DaHap 512, 535-537, 630-632 

- jeninbessa 532-535, 538-546 
- Hap611n 543 
- Hap6oHaT 544 
- nerype 531, 537 
- HHTpaT 544 
- miTmin 543 
- mom 531, 532, 538, 543, 546 
- nepomin 543 
- pacinnuunija 536 
- ponamgm 542, 544 
- CO.= 533, 534, 538 
- cyncbaT 430, 544 
- cynclmmi 542-543, 544, 599 
- xanoreminn 539, 540, 543 
- ximptimi 543 
- ximpoxcHim 533, 534, 543 
- Mijaminn 541, 544-545 

BanmepoBa cepHja 82, 84, 87: 
Baptijym 459, 485, 486, 490 

- awn 270 
- amomijaHaT 492 
- 6mcap6oHirr 489 
- 6omin 492 
- Hmin 492 
- jegmbeiba 486-489, 491-497 
- jenHoBanewraH 494 
- Kap61in 492 
- Rap6oHaT 485, 488 
- Hap6omm 492 
- miTpaT 487 
-- Timm= 491 
- (mom 486, 496 
- nepHirrmin 492 

nepoRcHnii 486, 487, 493 
- nepxnopaT 495 
- gnaTimouigamin 607 
- nonHcyJNDHAH 496 
- ceneHaT 247 
- cHnHutin 492 
- corm 487, 488, 493, 494 
- cyngtaT 488, 495 
- cyncimin 495 
- TenypaT 243 
- THTaHaT 4  

Eamikpii 
- lepaT 580 
- clinyopocHnimat 381 
- itnyopocymlionaT 231 
- iianoremimi 487, 494, 495 
- ximpigi 486, 491 
- ximpoiccim 487, 492-493 

airr 485 -
p3GIANcY mimic 496 

Ei  
BapHma Bona 487 
Bawl 708 
BapyT, 6e3Mihun1 288, 358 

- ups 287-288 
Benamiemme 289, 291, 350, 358, 359, 

361, 369 
Beim JIHM 397 
Ben,eibe mamma 183, 187, 189 
Beni= 424 
&mini 368 
&mon 355 

- „HeopraHme 419 
Beirroc 367 
Beptui 459, 460 
Beminam 460, 463 
BepHaMym 459-462, 

- 6a3mi ageTaT 464 
- mimeTim 658 
- jeninbelba 460-465 
- Hap6Hn 464 
- icap6oHaT 464 
- nerype 462 
- impirr 463 
- miTplin 464 
- of 	460, 462 
- cones 460 
- cynctiam 463 
- cyncingi 464 
- icanoremgm 463 
- minpnn 464 

- xIMP0HcHn 460, 463 

BepHemijym 450, 451, 457, 711, 714 
Bepnimmo Immo 595 
BegroneoBa co 33 
Ben (f3)-3paigi (tiecTinie) 48, 50, 51, 678 

- TpaHccbopmangja 679 

BerarpoH 707 

BeTon 497 
Eimmyr 258, 306, 307, 310, 311, 312 

- jemnbena 307-310, 311-316 
- nerype 311 
- Hirrpaim 308, 313 
- OHCHAH 307, 308, 312, 314 
- orcaninoptin 315 
- cynclATH 311, 313 
- cynclmini 306, 309, 314 
- xanoremum 310, 315, 316 
- minpigi 312 

308, 315, 395 

Binmyram 309, 314 
BH3MyTHAH 307 
BH3MyTHJI 308 

- Hap6oHaT 313 
HMTpaT 313 

- moviopim 316 
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PerncTap 

EM3MyTHH 307, 312 
BramyrosaKKCJIIIHa 314 
Blimp6onaTn 325 
Bxmonexyncxe peaxgnje 95 
Smarm jennmeaba 467 
BRCylabaTif 221 
Bncyncisrm 219, 239 
&wpm. 333 
Bit:woman 249, 252 
Boja jennmetha 141, 555-556, 568-571 
Boje yn.ane 402 

- humepanne 426, 510 
- ocetsnme npema Ton.noTs 571 

Bojekbe mamma 400 
Smarr 420, 422 
Bop 411-412, 414 

mononinnicennne 415 
- jennkbema 412-419 
- Rap&in 416 
- xaceommine xncennne 412-413, 
415 
- 

- 

oinripmcnnnHA  441125, 418 
- nepKncennue 415 
- ponanna 416 
- cenennn 415 
- clunawnx 416 
- cyn4 415 
- Tnomicennne 415 
- TpliMaTHA 638 
- xanorennnn 413, 416 
- xerepononinnicennne 415 
- xn.rtininn 653 
- xnnpoxcnn 414 

Bops= 411-413 
- jysennpousi 415 

Bopaxcona bgabyna 415 
Bopaim 413 
Bops= 412 
BoPHAM 412, 414 
Boom 414 
Boma inweanna 411, 412, 413, 414, 415 
Bop' anxxspIng 412-414 
BopoxHApHAH 419 
Bopocpayoposonomma 'mem= 413, 416 
Boposonomnut 413, 417-419 
Bpsinia peaRumje 90, 91, 96 
Spots 175, 192-194, 196 

- amin 270 
- oxcnn 198, 199 

xamremm 197 
Bpomam 196 
Bpomnna 194, 197 
Bpomna xncennna 196 
Bpomosononnx 194, 195, 190 
Bpomounjamin 339 
Bpomosononipma xxceninia 194 
BpoHaa 537 
By6pen,e 392 
ByTaH 346, 350, 359 
Byrepna xncennna 358 
Byrnepos A. M., Tayromepnja 360 

- Teopnja xemncxe crpyxType 18, 351 
ysajamso nejcrso aToMa 351 

Bum 25-29 
-- mamma 25, 98, 103 
- xo 	onspame 27 

monexyncxa Texans 26 
26, 28 

- x ;mon 32 
&MIMI 368 
Baxym 2 
Baxym-
Ban 
Ban 

Beaa 

- aTomem 58 
- BaReHTHa 56-62 
- sononnlina 101, 657 
- mmempym 347 
- anaCTpyna 347 
---Amopm-mmenTopm 274 
- - mamma 59 
- eaammanama 57 
- eneprnja 59 
- jeAmenexTpmena 89 
- joncxa 57 
- lamina 57 
--Honanewina 59 
- Romnaexclia 274 
--HoopAmtamma 274 
- nenonapna 59 
- (u) 354 

504 
seas 56-62 

17, 642 
Ra 	Harm 172, 667 • 

- H TIMM 58 
- pita 59 
- 7 	na 58 
- npo mama 17 
- Teo aja annul 168, 169 
-- yea palm 352, 620-422 - 

Ban-orrnHXH6 , HAlla 352enewrponn 54,  85 

414, 	BBallajIamsannry 32758, 316-317, 318 
- je 	317--318, 319-322 
- Ha HA 344 
- tatc 	e 317, 319 

HA 322 
- oHatAn 241, 317, 318„.  319, 321, 
- maacynotaT 319 
- caccanoremmt 320, 321 
- necomanumme 320 
- nepominna jemmettal 320 
- pomimAn 341 
- - amp= 374 
- cyymbaT 322 
- cyA44A 319, 322 
- Tuoconn 319 
- 4knyopoHcHA 321 
- xanotemnan 317, 320-322 
- xmaPoRcHAH 319 
- Majaliftali 338 

Banannjymosa xxcenima 317, 319 
Banapsjymos anxnnpnn 317, 319 

- HaTaaRMITOp 234 
&Hamm 321 
Bananwrn 321 
Bair, jemmam mepema 154 
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Perncrap 729 

Ben 
- nonapna 59 
- nonapnocr 59-61 
- alma (a) 354 
- vnenewrponam 282 
- Tpojna, rpocrpyma 347 
- screpononapna 57 
- mamma:wpm 657 
- someononapna 59 

Barropmjannocr 000611118 465 
Becenn rac 276 
%CHOW 337 
%coma neh 575 

- 11100BH 581 
- npouec 575, 581-582 
- 11.13baKa 581 

Bwrammam 352 
Bgrami•m 368 
Bwrepwr 485 
Bona 97-105 

- aconnjannja 97, 98 
- rampana 332 
- rycnnia 98, 102 
- AeCTHJIHallia 97, 100 
- nnjarpam cranm 99, 104 
- enexrponwrionm Ancounjaturja 127, 

129, 130-131, 132-133, 135-136 
- seonxma 377 
- jommannomi norenunjan 564 
- j.onnsaunja 132, 637 
- Kamm 111)0143BOA 130, 135 
- jyBelEMJIHa 105 
- marannrromo Aejcrso 238 
- xoncrwrynnona 377 
- xpncramm 113 
- 14811011 nape 98 
- ommonaname 489, 498 
- nonapnocr 97, 238 
- irperpejana 103 
- npesnat7ena 103 
- cneunclarma roman 98, 102, 105 
- crprcrypa monexyna 97 
- cynepreunm 713 
- mpnoha 489, 498 
- =puma Amon:10mila 94 
- Telma 690, 692; 706, 723 
- ynora y npuponn 105-107 
- nwpoacomm 190 

Boman rac 334 
Bononnx 76-82 

- anarponnja 645 
- armour 78, 81 
- A06nlame 76, 78, 79, 342, 344, 

374, 526, 592 
- sananamocr 342 
- 1130TOITH 689, 690 
- jommannja 521 
- mamma' 625 
- nepommin 107-110, 129, 206,234,410 
- cnexpap 82-84 
- c-rpyicrypa stoma 82-90 
- cynepnepommin 524 
- pacrnopnamocr y mammon 76, 80, 

588-589, 604 

Bonomix 
- raw/ovum Anconnjausja 78, 81, 701 
- mum 706 
- =norm jennmema 76-77, 652-659 
- y nepnonnom cncremy 173 

BOAOMIT4Hil se3a 101, 657 
enewrpona 153 

Boxionmum mine= 131, 135-136 
Bonr jeninnma Ampex:a 154 
Bond;pam 216, 247-248, 251, 252 

- 6opmnx 414 
- jennmenm 248-251, 252-257 
- map6wan 328, 344, 586 
- map6oinui 338 
- nerype 251-252 
- nwriann 268 
- maw 248, 252 
- oxamanoreminn 254 
- nepoxcwana jennmenm 253' 
- cyncl) wur 254, 255 
- THOCORH 254 
- sanoreminn 254, 255, 256, 257 

gnhunnm 339 
Bomtpamarn 249 
Bomppanurr 348 
Boncppamona 101Ce.11Mia 249, 252 
Bomppamone 6poane 252, 253 
Bymmanstumja 227 

Tanonnmrjym 444-445, 446, 588, 708 
- lamp:beam 445-450 

Tampon norm 332 
Tannanauf enemewrn 148, 267 

- napomi 153, 591 
Tana= 438 
Tanenwr 392, 397 
Tannjym 411, 436, 437, 438-440 

- ;examen's 436-437 
- 'impair 439 
- mrrpan 440 
- oxatnn 436, 438, 440 

COM 437 
- cynKlmT 439 
-

- 

THcYjloctitEallm 443399  
- =norm= 438-439 

-  Tamar- zBAP°72214A1Ken47440, 436653  
Tama (y)-spann 48, 82, 678, 685 
Tac-macma 190, 191 

- momcanprona 333 
Tamil roreparop 333 
Tacomerap 34 
Tameme xpema 487 
Tmanniung 340 
Tnano 296 
1.3303Aelia cncnca 579 
Triconom mmmlym 578 
Tmonchaera xmcernma 596 
Trica4e 574-575, 580-589 

- Ram/imam 579, 593-594 
- 6nmap6onar 489, 595 
- jemnoema 577-580, 588-590. 

592-600 
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Peracrap 

rBO)Kbe 
- RaniHMO 577, 591 
- Kap6ag 583, 588 
- xap6oHaT 595 
- wap6oinurm 589, 629 
- wap6owwnxanorewart 589 
- waP6owalcutripmn 589 
- XOBHO 576 
- wopomja 576, 591-592 
- nmsewo 575, 582 
- wmrparm 595, 599 
- warpwirw 589, 599 
- nwrpoaojemoberba 592 

oxcanarw 596, 599 
- owcwnx 577-579, 592, 593, 

597, 600 
- nacHswocr 591 
- nepowcwg 599 
- nwpocpopwo 588 
- normaxosawo 577, 591 
- pogaminw 595, 599 
- cwnrupww 374, 588 
- COJIB 578, 579-580, 593, 

596, 597-600 
- cynclaarm 596, 599 
- cynclmvm 596, 599, 606 
- xanorewww4 579, 594, 597. 
- xmrtpmirw 589 
- xwrkpowcwrig 578-579, 593-594 
- murpocynclawlw 596 • 
- cbepocbepwowcwr; 421, 597 
- uwjaminw 594 

rflowbesa wmcenwHa 580 
rsowbese 6awrepwje 596 
ren 387 

- crapme 399 
reweparopcxm rac 334 
reoxemwja 32 
repmawarw 394 
repMaHnjyM 323, 392-393, 396, 397 

- arlerar 396, 401 
- mmHg 403 
- jemnberba 392-396, 398-404 
- wkupwrm 403 
- OKCHAH 393, 398 
- owerocnopwn 401 
- nepowcwrum jervaberba 400 
-.coma 394-396, 400, 402, 403 
- cynctent 398, 401 
- cymtmgm 396, 403 
- THOKHCCJIHHe 396 	• 
- xanorewmgm 395, 400, 402 
- xmrtpwAw 396, 403, 404 
- ximpowcw,qw 394, 395, 398-399 

repmawwjymose wmcenwwe 399 
repmawwr 397 
rep/amnia 394, 400 
repmaworbnyoposonowwwa wwcenima 400 
repmawoxnopocborim 404 
rwric 216, 485, 488, 495 
rawypa 425 
rnay6eporfa co 518 
rneb 398 

Dam 369 
numowa 358, 631 
Dame 3 2, 420, 424-425 
Tnauep 356, 358 
Dime• TH 293 
Timms 206 
rmojerbe 290 
Topics 	463 
ropcKm •mow 374 
rycnaut emporia 89 
rPam-aro 12 
rpam-e 	anewr 12 
rpam-mo ewyn 12 
rpamwr 77 
rpawyna 386 
rpadvrr 24, 329, 330-331 
rpwwo 499 
rpalrapw 425, 426 
rymapa6 	387, 392 

Aaron= 415 
1:18ojwe•nw 273 
ilewapno nerypa 537 
,11eranTo•183 

ja 239 
,I(enra ( )-3pium 685 
,Ilemurpm •wwanwowe 6awrepmje 290 
Xtecop s ja 192 
Jj 	ja 41 

- cop. uwowa 259 
Zerawge • 28 
,L1exowa 14 263, 288 
Ammo ja 288, 368 
JLeyTepsjc M 689, 690, 692 
,Ileyrow ;96 
,Ileyrpow 696 
,I1estercr 	e 698 
,I1er4opm ja enewrpowcwor omoTatra 547 

- mo myna 65 
,I(ecpop wriocr joHa 547-548 

- m wpm 73, 74 
- ms wyna 65 

,I1exanpa 	ja 239 
,Ilexwitpo ehanwja 239 
,amamarw•roam 586 
,L1macnop 424 
.1(maromw 376 
.Rene wrma wowcrawra 117, 124 
,I1wjarp : CaCTBH-00060H8 429-431, 

434-4 5 
99, 100 

Anjanw 388 
JIHj 	329 
Amnarom wja 434 
admep uoja 427 
Ammera 	tudymowa ruicenwma 376 
JZHM 	nmowcwm 632 
Ammowm 87 
AHHB
JacMmac 3 5 

AIll 358 

Amoarmw 357 
Amoxcxi 37 
Amnon 

- rim MUM 65, 66 
- mom HT 63 

596, 

594, 595, 

6-4* 	re% t■ 
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Perncrap 

Amon 
- nepnanornm 66 
- pe3Yirryjytuf 66 

Ancame 362, 366 
Ancounjannja 94 • 

- enerrponnnsma 125-''ic, 140 
- eneprirja 78 
- Roman= 129, 133, 134 
- cream 128, 129, 130, 132 
- reprannsa 94 

.11narepanja, crenen 384 

.11.0cirep3none cane 67-68, 69 
,11,ncsepoin cmcreng 111-112 
fincrtpoanjyra 444-446 

- jeranbaba 445-450 
Xinrnosucboccbopna Knce.intna 303 
jinrmonoca sucenana 229 
Annioyrn,ena slicennna 337 
iturpnoxcirs 3§ 
Anypanarn 454 
j:Inftnyopsnaann 270 
Anclvalarnja pennrencxnx apaxosa 476 
jr_lgityanja 79, 114 
Auxenroscns 38 
Ananspon 102 
finxpomna Farcenana 252 
Amoljanalann 340 
AHLHTKOHHH 4D9 
Aonomirr 459, 464 
Aosop 274 
ilonopno-anserrropoca ma 274 
Apsosnna 364 
,ilynatna ranaca 29 
,aypanymmtnjym 420,423 • 

"By6p0so aumepanno 292, 301, 513, 584 

E6ynnocnoncna HOHCfalfra 124 
Ensxsanarr 7, 17, 155 
Esaorepssa jenkubeasa 36 
Exaorepmse peanisije 36, 
Encnnomme marepnje 287, 358 
Encnnoanja 288, 343 
Enesrpmatraja tcoirrawrna 390 
Enexrpisust mix 279 
Enexrpfsme jesminge mepewa 154 
Eneirrpmma crpyja 148 
Enexrposanenma sera 57 
Enewrposnu noreinisjarm.153-155, 523 
Enenrponmaa 150-152, 155 
Enewrpontrrn 125, 128 
Enelcrponwnsisa nucoirujaunja 125-136, 

556 
Enewrponwrkswe speanase 151 
Enexrpomaropsa cana 153 
Enexrpos 48, 51, 56, 168, 697 

- nerypa 461 
Enesrposn sanorras 54, 85 

- pacnosena y aromnma 170 
Enexrposorpacintja 476-477 
Enesrponcxe ananornje 171-174 

- wren! 61 
- omoraun 642, 650 
- naposn 57, 59 
- nyralbe 56, 83-85, 90 
- cnojesm 54-55, 85, 

Eneicrponcsn rac 72, 74  

Enewrponcan rac 
- aumpocxos 477 
- o6nan 90, 168, 352 

Enexrponposonsbnsocr memos 648 
- pacrsopa 152 

Enexrpocponcrso 61, 650-652 
Eneirrpocrarma, Caimans =con 65 
Enexrpoctourrap 392 
Enewrpocbopeaa 384, 390, 
Enexrpotiennn 585 
Enemenrapnn sponecn 206 
Enemenrapne hennje 467, 483 
Enemeurn xemnani 9, 640-652, 691 
. - spomena oco6mia 639 

- menraFat 689, 690 
Enemeins 

- rpancmyragnje 701-709 
- went 689 

Enemenroopranc.sa jenrobena 658-659 
Emanaigija 30 
EMyn3Hja 111 
Enanntomopdme morunlannumje 374 
Ensorepmna jesinbena 36 	• 
Ennarepame peaxunje 36, 93 
Eneprercsa HHBOH 83-86, 168 
Eneprnja awrnsannje 93 

- sew 59, 353 
- nncounjagnje 88, 646. 

jonnaasnje 84, 86, 88, 521 
- spitcranne penzerse 485, 564 
- nanpamaja 87 
- nynneapne peanumje. 702 
- Hy= 31 
- cyntiesnx spans 364, 370, 719 
- ronnomor xperaua 125 

. • - yaajamnor AejerEia 68, 125 
- xmnparamje 155 • 
- .geo6e je3rpa 724 • 

Ep6Xjym 411• 146 
- jesisbena 445-450 

Ecrepininwanxja 349 
Ecrpn 349. 
ETaH 345, 346 
Erepurr 498 
Ellin 347 
Enufansoxon 356 
Ersnerap 357 
Emma 347, 354 
Emnesssammi 356, 627 
Evil 348, 359 
Eyponnjym 444-447 

- jenrobeiba 445-450 
Eyrocrtsca 431, 432 
Eyrelcrtsma remneparypa 431 
EcPesar saxosan.a 698 
E.tesrasso saenesrpncan,e aroma 64 

Wasencsa Bona 187 
>Kenarss 319, 392 
)Kass 459, 499-501, 502-504, 506 

- yam 507 
- amonsjanar 507 
- nnmenui 659 
- jerimboba 501-502, 505-511 
- Kap6ns 510 

icap6osarn 509, 511 
- mepnypn-oxcus 501, 506 
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Peracrap 

X(Rsa 
- mcpxypo-cumuf 502, 503 
- menuncnopm 659 
- HirrpaTH 501,- 509 
- mmHg 510 
- HprrpHT 509 
- nepoucHn 506 
- npacHaHa (itynaumaT) 340 
- panHoaRTHaua 712 
-- pommy( 509 
- co= 500-502, 507-511 
- cputaTH 501, 509, 511 
- cyndmm 509, 510 
- cpatarr 509 
- TenypaT 247 
- IcanoreHHAH 507, 508, 511, 630, 631 
- xinkpoRcHn 501, 506 
- wijaHHA 501, 508 

)1CHHowe 297-298 

JI 

- onrosapajyhmx 
157 

- nomepan.a 679 
- panmoawramor 

685 
	 pacnaAama 679-680, 

- paa6namema 129 
- paa6inumemx parrHopa (Payn-BaHT-

Xocb) 121 
pacnoHene 197 

- paCTB0pJbWHOCTH raCOBa (XeRpH) 115 
- ymnoweinnt nponomaja 8, 161 
- enekrponme (cDapanej) 151, 155 
- enercrpocTaTwnat (KynoH) 65, 124 

3acHhow pacrnop 114 
3aurnrra Holmium 391 
3aurrHhaname 404, 663, 666 
3rype sitcom( nehH 581 
3eneHa minim 578 
3emn.e CaCTaB 644-645 

- cnewnimma TCMCHRa 645 
- crpympa 645 

3nama co 534 
3naTo 512, 530-53Z .535-536, 537, 538 

- amanram 531, 535 
- aman 546 
- adninanca 535 
- jenmsema 532-534, 538, 539, 

541-543, 545, 546 
- Harlow :tam() 538 
- nerype 531 
- mycHnHo 403 
- HHTpaTO 546 
- oxcHnn 532, 534, 545 
- npacnaso 546  

3naxo 
poalulp~ °•542, 546 

eHaT 546 
533, 538-519 

4mT 546 
4iwu1 542, 543, 546 

546 
realm 534, 539, 440, 545-546 
HA 343 

it :t H,cHn32, 534, 545 
rar 	

. ;415 
545 

4  

31 a .. Rovema 699 
86 

• . °ammo 48, 675-678, 684, 685 
- TO; OTHO 369 
- eHepritja 720 

3y6HR . 	496 
3y6HH emu 424, 508 

I4ao6ape 691, 713 
13so6 	350, 359 
Hao 	”He Anemic 483 
Haoen..1 .ksnra mica 143,. 391 
Haomep. ■ a 351, 359, 618 

ona 618 
- E..,.nmsauxona 618, 632 

• eapHa 700, 712 
633 

- lit THa 618  

- 

Wu. Timm 618, 632 
klaomo.., H3874 471, 482-483 
Moo = 368 
Mono i v cemme 252, 623 
Haononn out 252 
HaocTep a jetanbeHA 673 
H3ocTpyxxypHe maTepHje 670, 674 
HaoTonH 686-693 

OaHTHBHH 709 
p 	ajaLe 691-692, 722 

HaoTomil noma 634 
1,1Hc(x)-j Hume 678" 
14nmeHHT 407 
anonana 424 
IlaHnonncynctoucHa Hncenma 269 
Hatnocyncbamx,Et 269 
klawnn *Tana 262 
HaHap 586 
Hinurrn 438 
1,InnHjym 411, 436, 437-438 

- jensibeiba 436-437, 438, 439, 440 
- nerYpe 438 
- HHTbaT 439 

RA 440 
- mccilum 436, 438 
- co4 436-437 
- cyl aT 439 
- cyn Knit 439 
- THO BH 439 
- Tan ram= 438, 440 
- xeA Ham 436 

14HAHHa H 131, 136 
14H,RHH ja pannoalcnuma 710, 712 
Hunpao 206 
IIHnymAHOHe cline 67 
14HepTHH raconn 29-32 

- jepmfbeEba 649 

3aHapHHan>e aroreHo 34, 329, 344 
311KOH ABOTWOB 10 

- aanpeaufficiont °moat 10 
- KOHCTaHTHHX nponopuAja 7 
- o nejerHy maca 90, 95, 129, 134 
- o HOHCTaHTHOCTH OCO6HHa 40 

a6Hpa TOTMOTa 
(Cec) 107 
wampum eHep- - 
rHje 35 
oHpmanama lemma e 
6, 701 

TeHCHHCHHT onHoca 7, 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



Permcrap 
	 733 

HHCPTHH 111COBH 
- jonmaaumja 521 
- xpncranoxmnparm 649 

Hirrepmegmjapna jennmelba 237 
14nrepmeTanHa jegmbekba 656, 657 
Hirrepckepenwlja apamoBa 474 
14n4)panpnem8 vault 29 
1414y3opmaxa =Mum 376 
l4nxn6wropm 239, 592 
linepur 354 
14peseponme pealcunje 94 
14pmanjym 574, 600, 604, 605 

- amommjaxam 606 
- jegmbema 601-603, 606, 607-610 
- nap6ommnma jegmbelba 605, 607, 608 
- °minx 608, 609 
- cyncbmn 608, 610 
- xanorelimm 605, 606, 608, 609, 610 
- xmnpommnn 601, 608, 610 

14conasame 390 
licnapasaibe, TonnoTa 103 
14crncamman.e, pearamja 147 
14rep68jyal 444-446 

- jennEbeiba 445-450 
lirpmjyta 411, 441-444 

- jenmema 442-444 

Jac n= 374 
Jennamma ge-Eponm 89 

- enexrpocponcraa 651 
- Mennen,ejesmesa 12 
- HOJIaPHOCTH 61 
- pajama °me 698 

Jep;maznine Tepmoxemozxe 37 
- xemmace 22-24, 200, 206 

Jepmoeneicrponcua seas 89 
Jearpo aromcmo 49, 694-701, 

- geo6a 715, 720-722 
- eneprercna 6apnjena 707 
- ecbemirmaan npecex 708, 723 
- ma6oj 50, 53 
- panjOyc 700 
- remnepaTypa 707 
- claaroe4)exr 708 

Jon 175,.192-194, 196-197 
- sang 271 
- jonnaallmja 521 
- °Hamm 199 
- oncm4)nyopmg 199 
- nepoxcnn 199 
- xanorekninn 197 

Jonarm 196, 199 
Jonmnn 194 
Jomla xmcenana 196, 198 

- amainpiln 196 
- rinnrrypa 193 

Jonosonommm 194, 195, 198 
Jonononommmna '<mamma 194, 198 
Jonomerpmja 231 
Jono4)opm 355 
Joint 57 

- wreopmmja 192 
- am.rmanocr 135 
- zurraronnaam 491 
- 6pamia xpeTalba 152  

Jolla 
- gecloophummocr 548-549, 562563 
- eneprmja xanparagmje 155-156 
- .na6oj 151, 642 
- oco6me 642-643 
- napamarnermaam '587 

noxperiammocr 152, 155 
- nonapmaannja 546-573 
- HOMIpH3EUXHOHO Aejcrso 547, 557 
- pannjycm 73, 469-470, 479 
- xmnpaTaxlmja 123,.152, 155 

Jonmaanmja, xmnareaa 123,-125 
- eneprnja 84, 88, 521 

Jonmatunminm noremmjan 5210  522, 646 
- 6pojaq 684 

Jonmjyal 686 
JoHcxa Be= 57 • 

- cmna 133 
- crpYxrypa 71, 73 

Joucata jennibeibi 467 
Joncxe napa6one 688 

- pealalaje 136-143 
JOHCKH monexyna 62, 63 

- naposm 127 
Joncnal norennajan 650 
JOHCKH Hp0a3son Hom 130, 135 

Ka/warn 661 506 
Kanalmjym 459, 499, _500, 502-509 

- jegnmema 500-502, 506-511 
- Kap6nn 510 
- Map6onar 509 
- mrrpax 501, 509 
- oHmrp 51 
- HHTpHT 509 

•500,0 
TpHT  

- pepomcmg 506 
- 

cr*efaelnklA  510 0 
- cones 501 
- cymbal. 501, 509 

eynn4)cbkrr 509 mn 5509, 510 
- 

.cy  

- xanorem°114 507, 508 
- lalnpozen,;x08501, 506 iviaHl   

K-aaxBar 712 
Kamm 519 
Kanasepwr 531 
Kanaj 323, 392-393, 396-398 

- auerarn 395, 401 .  
- 030TOITH 689 
- . mmHg 403 
- jenmbeiba 393-396, 398-404 
- nerypa 397 
- HIRTpaT 398 
- Raman 403 
- mcgnm 393, 398, 407 
- ileponcmgna jembelba 400. 
- perenepannja 398 
- cyn4)arm 395, 396, 398, 401 
- cyntenm 396, 403 
- xanoremmnm 395, 400, 402 
-- , xmnpmnm 396' 
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Kanaj 

- xammoum 394, 395, 398, 399 
Kinajma myra 397 
Kanajma co SnC12  • 2H20 395 
Kanajme xncemme 399 . 
Kmilljym 512-514; 5197-521, 522-524 

- amagram 505 	• 
ammAOCTallaT 403 

- 6mmap6omaT, 517 
- 6mcyn4urr 228, 529 
- 6mxpomar 252 
- namagax 319 
- 1,130TOng 693 
- jegmBeme 515-518, 524530 .  
- map6ag .530 
- xap6ogaT 325, 517, 528 
- map6omin 523 
- garypa ca maxpmjymom '521 
- mera6myminff 228 

mrrpaT 516 
- mmTpmg.530 
- mrrpirm 527 
- mmHg 525 
- mom 515, 525 
- commun. 358 
- nepomcmgm 515, 524-525 
- nepmap6omax 332 
- nepmamramax 209-211, . 214 
- nepyTenaT 610 
- nepcymbaT 222, 223 
- nepxncipaT 184,189 
- rutpocympar 234 
- nmpocboccter 301. 
- nonmcymbmgm 529 
-7- nozarmomaxm 229 

nommanoremms 527 
- pagmomcnomocx 683 
- pogammg 340 
- cyntbaT 518, 529 
- cynclmag 514, 529 
- cymtarr 529 
- TairranaT 320 
- TmocymitaT 229 
- cpepingtjamm 579, 598 
- cbepotmjamm 578, 594 
- dmyoporawranax 320 
- Limon 33, 188 
- xylopoaypar 534 
- xmopanammax 273, 613 
- xanorellitax 514, 516, 526-527 . 
- xmgpmg 514, '529-530 
- 3mgpomcmg 515-516, 525 
- xmnpocynelmg 529 
- xmno6opaT 418 
- xlMOXiiopilT 183 
- xpoMaT 252 
- gmjakaT 340 
- gEljallika 327, 337 

Kanmjymono . y6pmmo 513, 519-520 
Kammimpmgjyht 450, 451, 457, 711, 714 
Kanomen 502, 511 
Kanopmmmocr xpinte 369 
Kanopnja 16 
Kanopmmeiap 353 
ICanomepmmexpocma 6om6a 353  

T 481y,• nP403°5 AK 498-4. 99 
 .491 

T 493, 
487 

am 487, 493 
mg 492 • 

lamm489_  496 • 

374, 492 
- CORK 493-496 

cynf , 'T 488, 495 
- cyn. 495 
- :T 295, 296, 584 

.!mg 297 
- xano ,4 	487, 494495 

	

486, 491. 	, 

	

lie • RCHit 486, 87, 	488, 492-493 
 • 

3144tri"  242996  
V, 1i* 

xmno op= 187- 188 
- xnop 	121, 518' 
- mq 	264, 339-340 

Kamm 3 485 
FAnywom 22 
KameH,e m 	583 
'Camelia co 513, 519 
KaMeH lc °Ham 595 
Kamemoyr 	canons 365 
Ka0311111 3 , 420, 424, 425 
Kampom 357 
Kapar 330 
KapErarimg c 33 
Kap6mgm :, 343-344 
KaP6ox•7',  .:,! rpyna 349 
Kap6omta Ccemnia 356 
iCap6omaTm 325, 672, ,  674 
Ka.* • , 336 
Kap6o 	merlins 326, 336, 628-629 
ICap6o 	:: rpyna 349 
Kap6o:, . yam= 339 
Kap6o. 	376 
KapaammT 59, 463, 513, 519 
KapmoTirr 453 
Kaatreprr 392 
KaTimma 2F36-241 

- ammoiccmgammona 230 
- meraximma 239 

Karnmjym 459, 485, 486, 490-492 
aliyAimiaT 489 

492 
- jamaT 492, 

T 313 
313 

-77 

- 

6 17' • • , T 489, 498 
dun. 228 

- 6op 492 
492 

486-499 
jegm BanemTan 4947-•95 

328, 343, 344, 486, 492. 
T 485, 488, 496, 498 

-- Tut • min 492 
- Kp 
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Perncrap 

Ko6anT 
- nwrpaT 595 
- iniTropm 589 
- nwrpo3ojeninberba 590, 592 
- oxcanaT 596 
- oxcrinn 577, 578, 586, 593, 596, 600 
- mrpocbopan 588 

rolgoi:Nor 713 
- 

- cynotaTH 596, 599 
- cynclwar 599, 600 
- xanoreinum 594, 598 
- xn,apnAn 588-589 
- xrinponcunn 577, 578, 593, 597 
- unjanunn 594, 598 

Ko6airrnam 597 
Ko6annur 575 
Ko6anTrrrn 593 
KO6a1ITHHHjaHOBOAOHWIHa ifficennna 598 
Konanewrna Ben 59, 352 
KOBaJleHTHH pannjyar 63 
Km:tap 586 . 

Kosamma 597 
KoecInnwjewr aETMBHOCTH 135 

- 6p3mre, TemnepaType 96 
- nonapn3annje 562-563 
- pa3mnoncanarba 722 

368 	Rom 365 
Konam rac 365 
Kononnjym 388 
Kononnn 383-392 

- numen3nja mecmga 389 
- 311111THTHH 391 
- JIHOC1HIJIHH 385 

nnoci)o&in 385 
- na6oj mecrnua 385, 390-391 
- nerwrinum 385 

nenonpaTnn 387 
nonpaTnn 387, 392 

- 1103HTHBHH 385 
npomena naenexTpnauta 391 
xngpocinunin 385 
xmnpotio6m4 385 

Knurl= 
- xeTeporema 237 
- xomorena 237 

Karanswaropn 33, 237 
KaTjorm 123, 150 

- pagnjycn 469-470, 479, 480 
KaToga 150 
KaTonnm Spann 48, 687 
Kaycnvina cons 515, 596 
Kaympc 355 

- neopranciar 305 
- ourreTaxinn 354, 356 
- Henan 392 

Knanpansa cncrema 473 
Knawr nejcisa 83 

- eneprnje 82 
KnaErn's •reopmja 82-90 
Knannw 6poj 83, 88-89, , 167 

- rnarani 83 
- marneTnn 88 
- cnnnon.88 
-, cnopennH 88 

Kaapu 371, 372, 374 
Knapuno cranno 380 
KBamen,e 102 
KeaoTpoH 251 
Kepamnna 425, 426 
Kepoom (neTponeym 3a ocneTJbeH,e ) 

Keconcxa 6onecT 32 
KeTorin 349 
Kri3epwr 463 
Knnerntwa Teopmja racona 44-47 
Kncernnw 38, 125, 131, 560 

- gliconnjannja 125, 133, 134 
- oxcanaunone oco6tme 554 
- oprancxe 349 
- 6a3nunTer 39 
- Tepmntnca nocrojanocr 554 

Kncenocr 6a3a 38 
Kncenynicxx ocraTan 22 
Knceoinnc 32-34 

- wromcra4 81 
- moTonn 689, 693, 713 
- jornmaumonn noTemnijan 564 
- jormannja 522 
- =Reign 63, 283, 587 . 

- napamarnernam 587 
Kripm, jernninga mepena 677 
Knpnjym 450, 451, 452, 453, 711, 714 
KHT Mennerbejenmen 596 

- 3a npo3ope 496 
- ononno-rannernman4 398 
- nocrojan npema sawn 376 

Kninucep 425 
- nemennin 497 

Marimba TemnepaTypa 30, 41 
KoarynaT 387 
Koarynaumja 386, 390 
Ko6anT 574-576, 580, 586, 588, 589 

- amonnjanaT 579, 593-594 . 

- jegmbena 577-580, 588, 590, 592-600 
- nap6ng 588 
- Rap6onaT 595 
- Kap6onarrn 589, 590 
- Rap6oknuncHnplyn 590 
- nerype 586, 587  

Kononma xemnja 388 
KOHOHAHH pacrnopn I11, 383 
Konone 3a orknajohe 28-29 
Konym6nT 316 
Komnnexcn, rpanwren. 271, 634-635 

- gecbopmamsocr 634, 635 
- eneprxja 615 
- saurrnhanarbe 404 
- crnapaibe 271-276, 614, 615 

Komnnencua jemnberba 271-276, 611-638 
- enewrponporsorrAnnocr pacraopa 631 
- H3omepuja 617-619 	• 
- jegnoponna 617 
- HOHCTaHTa HeCTa6HJIHOCTH 275, 

637, 638 
- nonnmepnja 632 
- nonnuewrpritina 624, 625 
- pa3nopogna 617 
- cnomna cciwpa 271, 273 
- crpyxTypa 612, 613, 6201-622, 631 
- ynyrparuna cciwpa 271, 275 

Komnonefurra 6poj 104 
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Perm-rap 

KoMnpecop 28 
KoHsevropa, npoucc 583, 584 
Ksnmemaguoua Homopa (3uncoua) 50, 
KOHnen30BBHH CHCTeMH 94 
Kouczammu 537 
KOHCTBHTe 40 
KouTpanogapmaturja 553 
Kougempaumja 26 

auTiumia 96 
- aogolimuunc joHa 131, 135, 145, 147 
- monamma 116 
- monapm 114 
- Hopmanua 128, 205, 206 
- pacTuopa 114, 128 

Kougempaummut namut 154 
Koopmfflaumom 6poj 272 

- auanimpuul 613, 622 
- xpucrana 468, 622 
- cxuaram 613, 622 

Kopnycxyau 359 
Kopo3Hja 576, 591-592 
Kopyug 421, 424, 
KOCMHVKH apaum 695-696, 699-700 
Kpuse xn.Aetba 434 
Hpuu xucenocr 147 

- Roarynaumja 491 
Kpega 485, 488 
Rpemeu 378 
Kpem 487-489 

- rameu,e 487 
--crupgmasame 496 

14:pe4ubaa 485, 488 
Kpuogur 420, 422 
Kpuocuoncue Houcuurre 124 
Kpunmu 30, 

- Kamm! 688 
- joimaauxja 521 
- npHCTBrloxHApaT 649 

ICpucran, ropcm 374 
RpmraJix 465-485 

- memoawrir 471, 482 
- impAoha 484, 

Kpncraiu auuja 465 
- TonnoTa 319 
- gempu 465, 472 

Kpucranum 432 
Kplucranue maTepuje 465 

- Tano314 472 
- awn= 472-473 

Kpucranue pememe 70-72, 466-468, 
471, 477, 482 

- euepruja 73, 485 
- jolicxe 466 
- uoop,rumaguolm 6poj 468, 471 
- moneuyncue 73, 467 
- cuojewrre 565, 605 
- TeTpaegapcxe 482 
- THnOBH seae 480 

KpucTagoxmApalm 113, 272, 273, 628 
- BeTpeibe 431 

Kparcranorpactoja 466 
KpHCTBAOHnH 388 
Kpucranoconsam 113 
Kpucranoxemucua ananuaa 473 
Kpucto6anurr 374 

Kpirnma mica 716 
- remaepaTypa 28 

677 	 118. 
IEFFHTH 	niu•mcau 31 
Kpix, 	6axTepaje 290 
Kceum 	192 

- jo 	ja 521 
- Nut oamgpaxx 649 

KCILTIOJIHT 462 
Kyra 	jua 397 
Kykacua 	514, 516 
Kynou, je 	um metreiba 154 
Kynouou a cline 65, 67 
Kynpara 46 
kynpuT 5 0, 543 

Jlaumyc 1 1, 136 
Ilturrau 4 1, 441-442, 712 

- je 	442-444 
444-447, 449 

- ) 	445-450 
- Hap6 Au 446, 448 
- im 447 

furrp 	447 
- im 447 
- of( 	445, 447 
- pagu yof joua 479 
- corn' 445 
- cyn TH 447, 449 
- cyn 	447 
- xaJlo tukau 447, 449 
- xcuAu 441 

Jlturramm • o cauratmalbe 651 
llaumaue 	je 181, 186, 299 
Jlaxium yr • mum '345 
Jliumc 5421  
Jlanopum 424 
Jlerypa A pga 537 
Jlerype 	xcaumure 311, 438 

- mara e oco6ime 657 
- cyne napge, 252, 585- 
- THII0 ctrcxe 397 

Jleg 98-99, 103 
mon;nolumaguje 104-105 

- ppm 324, 331 
Jlege6ypwr 583 
Hem mum (nerypa 38 nemmegre) 397 
Mumma ruOuche 575, 583 
Jliwmm 364 
llurpom 3 8 

	

JImme 	ja racoua 27-28 
Jhuratamx 5; 4 
JIncKYHm 377 
JImmiym 512-514, 519-521, 523 

- anymokimpug 428 
- mug 530 
- ranox.aopwi 440 
- erUn 658 
- jegmfboba 514-518, 524-530 
- Mint :530 
- Rap6ug 514, 530 
- kuip6o1lair 517, 528 
- xap6ouun 524 

mwrpat 516, 527 
- um-pug 514, .530 
- miTpur 527 
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Permcntp 

MILITOHCICH latCe.1111= 336 
MAW= 175, 207-208, 211 

- 6opmps 414 
- mom= 33, 207, 208, 213, 241 

jeAsibelba 208-215 
- map6ma 344 
- xap6oHaT 212 
- HHTpar 212 
- ono= 208, 210, 212, 213, 241 
- oncinumorenntui 215 
- Patmoawrinnui 710 
- PoAalnittti 341 
- cHAHUHAn 374 
- 00.1111 209-211 
- cynclarrx 212 
- cyncluta 212, 215 
- xanoreiniAm 212, 213 

9 	- XMAPOKCHAU 208, 212 

Mauramacra macemmma 213 
ManramaTm 209 
Maiirammm 537 
Mammal' 213 
MSHIVHOB meninc 211 
Mantranotta 6ponaa 211 
Maiwanosa mice-ono 209, 210 
Mayrenos npouec 584, 585 
Maprewurr 583 
Maca, itpunitnia 716 
Mace, Acilmant 698 
Macon( 6poj 697 
Macon( cnewrporpati) 687-689, 691 
Macincoi 398 
Meraenoopon-BCnr 678 
Mamie mole 191 
Mac= 349, 358, 368.-369 
Matepitja npocra 9 

- cno)*cena 9 
- zinerolia 40-43 

Mebymonexynoce cline 65-70 
Me30H 699 
Meooneppenant 215 
Meaopenujymona uncemina 214 
MeooToplijym 686 
Meompon 699, 707 
MeRardiiM 339 
Memnon 358 
Menxaop 537 
Momemejen A. H., jennavnunt 12 

- nepllountum =ikon 17, 157-160, 
162-165, 640 

- =pen= ramulnunuinja yrtha 366 
- micr( enemourra 14-15, 157-174 
- TemneParypa uptini7ma 28 

pacrnopa 113 

Mennemejesmen ICHT 596 
Mepmep 485, 488 
Mecluir 537 
MecsniK (Lipman') 537 
MeTaapcemarm 313 
Mersapcemacra )*stemma 308 
MeTasuthtmomacra mucesimma .308 
,Mera6opaTm 412, 415 
MeTa6opma xmceamma 412 
MeramamaitaTm 319 

Jbrrnjym 
- oicom 514, 515, 525 
- nepoicom 524 
- nonnxanoroniun 527, 
- nomicynctoun 529 
- annum 374, 530 
- CO= 516,517 
- cyndurni 518, 529 
- cYntinum 514, 529 
- cynclurni 529 
- =moronity( 516, 526-527 
- xmop}1.4 514, 5/9-530, 655 
- ximpoxam 515, 525 
- xnopayptrr 534 

Memnon 510 
Ilirroccjwpa 644 
Jlomonocon M. B., 32KOH o onpncanalby 7, 

- noomepnja 359 
- xmierwuca Teoplija 44, 46 
- tinownca xemnja 47, 51 

Jlonapwr 316 
Jlynceibe 396 
Jlyronijym 444-446 

- jeginsaba 445-450 

Myra coca 515, 597 
Jhyre anuanilje 515, 525-526 
Marne 387 
Maruemija 6ena (alba) 464 

- (lemon( (usta) 462 

ManiesmOym 459-461 
- apcenaT 464 
- 6Incap6onaT 489, 498 
- 6opnj 412, 414 
- gymevin 658 
- jettinboba 460-661, 662-465 
- xap6(inn 464-465 
- itap6onaT 464, 498 
- nerype 461 
- nurpaT 463 

inninin 464 
- °Rom 460, 462. 
- neponcint 463 
- nepxnapaT 464 
- mipoejaocclun. 301 
- CHJIHKaT 461 
- otninumn 374, 465 
- cons 460-461 
- cync1=TH 463, 464 
- cynclnin 464 
- tboccbaT 464, 584 
- (1)occlam 
- xanoreiumm 464 
- ximplin 464 
- )cnouponoin 460, 462 

Mar neowr 459, 464 
Manion nepmanornm 588 
MarneTwr 597, 779 
Marlton° o6oraheibe pyria 588 
Marneme oco6une maTepnja 586-587 
Mamma . 88, 587 
Marmon(' moment 88, 587 
Martaxur 530, 544 
47 .0nurra xemmja 
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738 
	

Per,ncraP 

AieTann 37, 58, 71, 74 . 
aTomcnn pngnjycg 641, 
ornure oco6mne 647-649 

- Alexannzwa gestophubmaocr 73, 74 
- nacninfocx 280, .591. 
- crpyx-rypa 71, 72, 73-74, 
- cynepnponoxbxsocr 648 ., 
- yaajamna pacrnopnAniocr 657 

Meranna ne3a 74 -  
Meranorpacbnja 432 ' 
Meranow4 37, 58-59 
Meranyprnja npaxona 252 
Meran 328, 342, 354, 

- xomonornn HH3 345; 346 
- KOnsep3Hja 342 	' 

Meraononna mcenana 394 
Meracnnnxarn 377 
Merackunnwjymona R4cenkHa 376 
Meracra6kumo craibe 103 
Meracboccparn 301 
Meraboccimmcxe xncenune 305 
MeracDoccPopacra xlicenima 300 • 
Meractiocckopna xxcenana 295, 301 
MeTeopuTil 580 
Mem! 347 
Merunanxoxon 360 
Mernnopainx 136 
Merona pornpajyher xpncrana 475 
Memain4 rac 334 
Manama, xpnrligna TemnepaTypa 118' 
Metuatba, npannno 117 

- cnoco6nocr anomanna 483 

MemoBHTe coma 183 
MCIHOBHTH xpncrann 471, 483 
Mernorurrn meran 446 
Murpagnja npoToHa 338 - 
Mnxpocxon, papa3nymnn,375 

- enexrponcxn 477 

Manepanna crapocr 686 
Mnnepanno tjyfipHso,292, 301, 513 
Miumjym 394, 399 
Mnpa6nsurr 518 
Mnnena 386 
Mnexo 369 
MJIHH xonongnann 385, 389 
Moaamma Crpywrypa xpncrana 474 
MORSAHH pacrsopn 116 
Monapmaaunja 127 
Monapnm neo 116 
Monapnn pacm'opm 114 
Monexynn 44 

aKTHBHH 96 
- aTomnoc-r 68 
- ge(Dopmagnja 65-70 
- ge4)ophubmnocr 65-70 	• 
- Ancnepanja COCTROCTH 112 
- eneprmja AnConfijannje 78, 89, 646' 
- eneprnja jonkaannje 89 
- jonnaannja 522 
- joucun 62, 63  

Atiel:r4  pint 62--63,.68 
- opnj man* 66, 67 
-- no•mnannja 66„67 
-- Rena•lin 283 
-- no • fin 62-63, 	- 
-- non • HOCT 63-68 

crpyicrypil 63- 
- pacn nem 6p3nue 
- cpe. 	 6p3nne 80 
-- run 

• 
Monexy •ndcr pepanije , 

Monexyn•e rename 11 
- pacr opn 111, 112=118 
- pein rice 73, 466 
- cnex 14 89 

Mosui6Aa 249 
M i36A 216, - 247-248, -251-252 

- 6op l 414 
- jenn iba 252-255, 256-257 

xap6 ix 344 
- Kap6•mu' 336 

nery e 251 
- H 	268 
- OKCH a 248-249, 252, 254 

OK 	OreHHAH 249, 254, 255 
•.- nep cenkme 253 
- nepo alum 253 
- cynsiHAu 254, 255 
- THOC 254 
- xano invul 253-257 
- xn Rom 254-257 

MonH6AeniT 248, 251 
Monn6ne na ximenuna 249 
Momenr nova 63 
Monaunrn necax 446, 453 
Monenm 	586 
Monorepm 403 
Mononninnicxa cncrema 473 
Monom 3'F5 
Mononepc mnopna KHCCJIHHIk 234 
Mononep mene macennue 332, 333 
Mononep 	pail KHCCUHH3 302 
Monormoy mesa ICHCeJII4Ha 337 
Mononwar 221 
Monoxpomarcxn apagn 475 
Mopcxa 1:4•?Aa 106 
MopcxxxVnyc 196 
Moptorponnja 471 
Mpannsa Kmcennna 357 
Mpamop, ni4nR mepmep 
My-ammo anal.° 403 
Mycnowar 377 

Ha6oi enca-rpona 51 
- ed)ex+linnn 64 
- jearp'a aroma 50, - 163 
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Perncrap 	 - 739 

HaTpH jyM 
- minopeliaT 214 
- XHHOCYRC1R4T 220, 230 
- xunockepuT 593 
- XHHOXROPHT 187 
- xnppaT 188 
- xaoppaypax 534 
- xpomaT 252, 591 
- nlijanamng 340 
- tnijanng 337 

HaTpoH }<pen 493 
RaoIna 362-364, 367-368 

- rac 368 
Herann3 541 
Heenentponirrn 125 
He3acnhenn pacTnop 114 
Heognm 444-446 

- jegmbensa 445-450 ' 
HeogpOenocm TipHHIARTI 8990 
HeoH 47, 30, 31, 32 

- H30TONH 688, 689 
- jommannja 521 

•Henapnn monenynn 283 
Henogynapilocrn npmiglin 167 
HenocTojaHocTn Koncrawra 275, 637, 63t 
HenTynam 451 	, 
HenTynnjym 450-451, 452, 711; 714 

- HHTpHR 458 
- °Hawn' 455, 457 
- oncncynclytnn 456 
- cynclnig 457 
- xanoremign 455-457 

Heurynkin 451 
Heywanncatba pealawja '140 

- 'Time 142 
- Tonnonin ecbenT 142-143 

Hey'rpexo 701 
Heymnno 696, 700 
Heyrpon 695, 696, 705, 711 
HeyTponorpaclmja 708 
Hecbennu 377 
Hedwirr 377 
HHBOH enenTponcxn 83-86 

- eneprnja 84, 168 
HH3OBH ananornja 172, 173 

- pagnoanTkumn 676-686, 714 
- xomonomm 345-346 

Hman 574-577, 581, 586, 
- amonnjanam 593, 594 

712 	 - apcenng 573 
- 6opng 418 
- jegnn,en,a 577-579, 589-590, 592- 

594, 595-597, 599, 600 
- nap6ng 588 
- nap6onax 595 
- nap6oinum 589, 590 
- nap6connnnjapaign 592 

nerype 586 
- mrrpar 595 
- nmxpvign 589 
- mrrpo3ojegutbaba 592 
- OKCligH 577, 580, 593, 596; 609 
- - °mann"' 596 
- mipottopan 588 

HaenenTpncanaibe KonTaxmo 390 

Hajnon 357 

Hanoi nape 30, 31 
- pacTnopa 120, 121 

Hanoncnn peg 149, 154 

BrrplOym 512-514, 519-524 
- amyl 263, 270 
- amanram 521 
- wring 262, 268 
- appennT 313 
- 6H3MyTaT 309 , 

- 6nnap6onax 325, 332, 517-518, 528 
- 6ncyntirr 228, 529 
- 6xxpomaT 252 
- 6oparm 412 
- nanagarn 319 
- repmanng 404 
- jegmbetba 514-520, 524-530 
- Kap6ng 530 
- Rap6onaT 325, 517, 528 
- Hap6omin 524 
- nerype ca xannjymom 521 
- MeTaaHTHMOHHT 313 
- meTackuninaT 376 
- meTacDoccloaT 301, 302 
- mio6ar 313 
- nkrrpaT 516, 527 
- nrrrpng 530 
- HITTpliT 285, 527 
- maponpyclig 598 
- o3omig 525, 
- man; 515, 525 
- oncanax 358 
- nep6opaim 415 
- neponanni 515, 524 
- nnpockocitaT 301 
- nupotioccinrr 299 
- nonuxanorenngn 527 
- nonncynci4gn 529 
- pagnoairnman 712 
- cenenocynItaT 245 
- clunimaT 371, 376 
- cnnuung 530 
- CO= 516, 517 
- cranwr 394, 400 
- cinnwr 394, 400 
- cyncbaT 518, 529 
- cyndnig 225, 514, 529 
- cyncinn• 529 
- mocyncbax 219, 230-231, 
- ypanaT 454 
- tnyopocnnnxaT 381 
- cicopmujax 334 
- cboccpam 301-302 
- xanorenngn 514, 516-526, 527 
- -xexcamigpoRcnairrnmonar 526 
- xencameincboabwr 301, 302, 591 
- xxgpa3ng 270 
- ximpug 514, 529-530 ' 

- xngporepmanng 404 
- xmgpoxam 515--516, 525-604 
- xxgpocynclnig 529 ., 
- xngpocyminrs 229 
- xnnomrrpar 285 
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Chov 424 578 
Oxcamia mamma 357 
04=8=358 
Ougualv 39 

a200 
aff npouscar 33, 200 
ja Ewa 110 
o cptocnto 200,. 205 
667-670 
pxcraNant 667 

Typa 37-38 
owl 38 
magma 667, 669 

Aznautje 200-467 
34 

26 
24 
340 
131, 275, 657 

6poj 368 
HCKH 61 

Exctrunui 358 

o 402 
.iacrep 402 
p 396, 02 
, 392-3 )3, 396-398 
263, 270 
omaT 314 

aT  395, Tm 9, 396, 401, 402 
um 691 
403 
MK 393-396, 398-404 

mar 398, 402 
397 

T 396, 398, 402 

xli°39P3HA, 34°943, 398, 399, 407 
395--396, 400-402, 403 
Tm 398, 401 

lulm 396, 403 
368, 658 

pociumar 397 
maim 395, 400-401, 402 

limxtcmint396  394, 395, 398-399 
T 402 

Hoge 490, 498 
29 

ja 384, 389 
momemr 88 

xemmja 345, 352 
jemnbetba 345-360 
ja monexyna 66, 69 
one cane 66, 69 
jymosa =cesium 319 

645 
372 

'394 37-r 	picArcir 

yM9Ba H*4A04 . $74 
Xictamm4 247, 

psa mozerutist 295 

OK 

OK 
ORMAN 

HO 

- TO 
ORCIIHO 
OK 
Ox 
Oxman 
Oxonot! 
Oxcomigy 
OlaKH 
Oicramoot 
Orr= ' 
0.11eHHetcH 
Oneym 2 
°ammo 
Onommm 
- 

Onoso 32 

- OK 
- CO 
- CyA 
- Cyn 
- T 

- CbilY 

OMe 
Omrcrpem 
Oman 376 
Onane 
Op6 
°pilule= 
Opramaat 
OPRi 
Opmje 
OpTo 
Opromono 
OpToxnac 
0 
0 

740 	 Pergaap 

Haan 
- powitzt 595 
- cOnsi 578, 579, 595 
- cynclarn 596 
• cyndutus 600 
- xanorexxxi 592, 594 
- MIXIMat 589 
- xmpoxcxxi 577, 578, 593, 597 
- wijainutx 594 "" 

Hmo6arn 317, 319 
HHo6njyM 258, 316-317, 318 	. . 

- jeninheisa 317-318, 319-o4214, 0 322 
- HaP614.4 344 
- any= 322 
- nerype 318 
- owanui 317-318, 319 
- OKCHXHAMTMDLKH 320, 322 
- nepoxcx,trxa jembelba 320 
- nernaicenlime 320 
- xanoreininn 317, 320, 321, 322 
- ximiciOviemgm 349 .  

Hmo6mjymosa xmceamma 319, 320 
Hirrom 30 
Hzvow 284 
11mTpain 259, 672,-673, 675 
HHTPWUI 262, 267, 288-289 
Hiripmn-orpncympomcma =cum= 269 
Hmipirni1281, 284 
Hirrplulamagmja 290, 291 
HuTpo-6awrepmje 290 
Hirrpo6em3on 356, 358 
HmTposame 358 
Hinvorniniepini 356, 358 

Tpooa 233 
Hirrpo3ini6pommn 283 .  
HHTp03KH, nmpocynotaT 284 

- xanoremmum 277, 283, 284 
Hirrposancyhulopma =iceman 233, 284 
HmTpo3o-6awrepmje 290 
Hwrponommjym 284 
Hirrpojeginbema 358 
HirrpomeTam 358 
Hmrpomiljym 286, 287 
Hirrpoitoma 301 
Hmxpom 586 
thinianop 261 
HOBO cpe6po 537 
Hostam 346 
Hopmaamm pacTmopm 128 
Hymneapma msomepmja 700, 712 

- emeprmja 715-724 
Hyxneapini peairropm 717-718, 723-724 

- cane 700 
Hyxneomm 697 

06orahmsame pyga 536, 588 
06ojeibe, jeninbeiba 141, 555-557, 568-

571 
Ornenano cpe6prio 539 
On6mjame owe 68 
Onrpename menimai 583 	,1N7 II 
030H . Is -37, 169, 299, 587 
°scamp 35 
03onum 525 
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Perticnip 

Oce ateimintje 466 
Octemjani 602, 610 
Oaminjaincica HHCeAHHa 611 
Ocanjym 574, 600-601, 603, 604 

- jemaseiba 601-603, 607-611 
- maw 601, 609 

Ocataiymosa =wenn= 602, 610 
OCM0311 119 
°mammal ninamclue 119, '121 
Orponn turranernount 239, 240 
Otponne weeps* (orpoaw) 354 
Oiusabema ;cisme 429, 435 	• 

.naKostabe nonraua, 36mjeno 479 
namonatha etewr 698 
nanamijyet 576, 600-601, 604-605 

-7 aMOKHOMMT 607 
- ientithetba 601,602, 605-610 
- icap6omemcnopmg 607 
- mcmin 60 
- itynToBanenrall 605 
- poniumn 607 
- CyJI4NIT 606 
- cyncinan 606 
- xanorentime 606-909 
- xmarnm 656 
- ximpommA 606, 609 
- mmjaatemi 606, 607 

namainemcma Kmcemma 358 . 
napanononnic 646 
napanemie peanuffie 18 3 

 naps/mum =MTH 60 
napamarnerwmue 587 
napacImin 368 
napiumjan 339 
napeminijym 251 
napunjtunni amen= 25 
naciumom men= 280, 591 
neicapciat npaunconst 528 
neterametan 346 
nein= 346 
nmernamma 574-575 

 nemmamaaja 387, 392 
nepaacrima inicemnia 288 
nepasarama =mem= 284 
nep6opani 415 
Ileprameter 508 
neptione 165 

- nonypacnamma 682, 685 
Minimum 3IIKOH 17, 157-160, 162-165, 

639 
nerniontm mierem enememam 

157-174 
nepjonam 196 
Ilepicap6onwm 332 
nepinicemnie 109 
nepnwr 583 
nepesannomem 209-211 
nepreateranoma micenima ;209 

ammAplut 210 
rlepmynnti 498 
nepoRmuut menina 109 
neppenant 210, 215 
neppeemjymoma mice:met, 

ammiumi 210 
neppyrenant 610 . 

nepcymbarn 223 
nepcymnopita KINCe.liffla 109, 222, 234 
nemenypona iniceninta 247' 
nepyrnoma icncensina 332, 333 
nepypanam 455 
nepcbooPopita mncemina 302-303 
nepatimpon 108 
neptenoparst 184, 185 
nein/wpm Keicenenta 189 Itow 

alix*P1m0i 184, 189 
nepxpoeule =iceman 253 
nrrpommap 368 
nett mama 575 

ramann 581 
- npouec 575-576, 581-582 
- imam 581 

nit (4)-mena 354-355 	5q1f" 

nmaiommap •42 	 n - 
fimpacc-cramo 378 	 - 
nmpmumn 356 
Miner 216, 222, 233, 600 
nmpirme naropenme 233, 241 
Thiponananitjymosa xHr:erttt :5}19-r_ 
nmpoiccamm 280 
Ibiponymer 207, 209, 213 
thipomenutyprieja 537 
Thipocymbar 234 
	 YE, 	 11 

nitpocynckypwnenopmit 2i4 6 
 nmpocraropacra KliCellifila 228 

limpocranopna =icemen* 222, 0 234 
rimPocYn43041040PRI xHCen l 3b3 

 nmparetanonce atteepnje 281 
rtapodxxxpopsocr 447, 588 
limpoilvolarrit 301 
limpotkoctitopacra Kamm= 299 
Ilnpapoakopna xmcenenta• 295, 301-302, 

Mom Kamen 113, 430-431,. 533, 544, 628 

!Damen 343, 366 
- connebst 344 

nrainercxx moon sworn 50, 52 
MISHKTOit 367 
linaernmae mace 357 
nnwrima 574, 600-601, 604-605 

- 21110111011KRTH 602, 607 

- jep ena 605-607, 609, 610, 611 
- xap6onsilmenormen 607 
- mamma 611 	- 

- °Kamm 606, 609, 610 

- cyminuin 606, 610 
- cpthepacra 611 
- Terpatienan 659 
- niocomi 609 

- ximoreintrut 605, 609, 660 
- *eaten 649 
- =movement! 602, 606, 610 

'Wawa 606 

Mama= 610 
nnammipanm ac6ecr 611 
Ilnarminer 586 	 ' 

linannumenoposommninna 	 609 

• 
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_ 4)  
Ilpann p 
11pawa 
Ilpa3eo 

- je 
lipacKan 
llpaunw 
lIperxpan 
Ilpexpn 
Ilpenan 
Ilpecnhe 
Ilpe 
Ilpnanam 
lIpmfoc 
Ilinnucax 

- Hp 
- ocm 
- nape 
- pa 

11pnnunn 
- neno 

noble 
- Tepm 

II  p 
Ilpo6a 
Ilpon3nog 
Ilpomeaa 

aga 391 
flpoMeTejy 

- jean 
Ilpomorop 
Ilponan 3 
11pocTa ma 
lipocropna 

- je 
flpomjyM 
IlpoTon 54 

- murp 

Ilpassno 
- sas TFba 56 
- me alba 117 

en,a pealawiq 190 

• 

• II I 

5, 346 ' ' 
pnja 9 - 

pemerxa 70 
jyM 450, 451, 453 
ma 451, 455, 456 

696 
ja 3311 

agpn 112 
enekrplltuio Tabilm 35 
444-7-447 	, 

ekr;a 
rat 77 	' 	• 	̀.• 

ripaa4,528 
CHH npoindnx 369 

canalbe 118 
155" 

pacrnop, 116 
301, 507 

-:.a cane 68 
24 

aTmoceliepow 25 
an 31 

CHH 119, 121 
30 
opa 120, 121 
mow 103, 
eogpehenocTn 89-90 
Aapalba (Harm) 167 

aaa panuareme (Jle IllaTemea) 93 
xemnje 35 
racomi 342 
ap) 538 ,  
pacTaopmnaocrn 139, 141,, 275 

mtaHa enmerplonfor na6oja MOHO- 

444-446. 710, 713 
H,a 445-450 

742 Perm-rap 

1-InaTmossjasorp,aosstwasscengsa 
606-7607 

nHaTHHCHO 13,13110 .304, 611 .  
lInejage 693 
IlneHenrnac 357 
lineoxpon3am 607 
Ilnym6aTn 394 
Ilnym6wrn 394 
ITTLyT0HaTH 451 
Ilnyronniym 450, 453, 711, 

- H3OTOHH 714, 717 
- Hap6ann 458 
- mapag 458 
- oxcung- 456,'457 . 
- oxamanorenngn 457 
- nepoReng 457 
- - cymbal 457 
- xanorennam 456-457 
- xngponclign 451, 456 

rblyTOHHJI 451 
11o6egnT 252 , 
Ilomunme Tawas labytzaFba 120, 121 
Ilosprunnow Hanoi' 102 
IDoia3oTacTa Hncennna 284 
Ilogrpyne enexTponcHe 88 
Ilog3e1na ramulnwannja ylube 366 
Iloncap, anapaT 3a mama& 332. 
1103HTH13 541 I  
1103HTHHHH 3paiTH 687, 688  
Ilo3krrpon 696, 697; 699 . 
lioxpeTamnocr jona 152; 155 
11onapn3aunja jona 546-573 
llonapH3awije Hoectonnjewr 563 
Ilonapn3awicino 3.iejerno . jona - 547, 625 
Ilonapna Beaa 59,-200 
llonapnocT Be3a 59-60, 61 

- mageHyna 62, 68 
Ilonnoopne migennne 412, 415, 
Ilonnmepinaanja 277, 283* 	• 
Iloanmepnja HomnneHca- 632 
lionnmerarine pyge 499 
Ilonnmopitmam 417, 482 
110.THICeHHHHHH 245 
110.3HCHHCH 382 
lionlickunnwjymone Hnceanne 372 
Iloancympww 226, 630 
110.71HC37114pHHH BOHOHHH3 226 
Ilonprrenyparw 245 
Ilonnren 354 
110HHTHOHCHe HHCCHHHe 229 
110.11HX3IIHT 519 
110HHX3HOTeHHHH 629--630 
Ilonnypanani 454 
Ilonomme pacnagmba, nepnoga 685, 686 
llononnjym 47, 216, 241, 244, 245 
Ilanynponycrawne nperpaje 120, 121 
llomepaaa 3aHon 679 
Ilopnenan 425, 426 
Ilocpe6parimbe cTaana 539 
lioTarua 325 518, 528 
lloremwjann jonn3aumje 521 

- paanaraaa 155 
- enewrpomin 523 

Ilparwag aTOMCHYTX CTICHHCINVIHHX ronnoTa 
(Ilivionra H IlTa) 16 

cpog• no npema 132, 266 
IlpoTonow Teopnja 131 
Ilpycatena eginomba 598 
llyraae en wrpona 56 

	

Ilytepan 	pn 136 

	

Pamor cnm 	je 465 
Panan ue HBOCTH 330 
PannoTenca ancopngnona 191 

	

- KOH 	92, 97 - 
pagn THEM 682,'686 

- Hamm 92 
- xagpo 	Inca 145 

Pagnjym 47  459, 485-486, 490, 681 
- HHTpa 487 
- caw 85 

• - eynita 495 
Pagnjycn a maniac je3rapa 700 

aToma 79, 647 
- jOH3 9-470, 479, 00 
--- Holum wnw 63 
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Peimcrap 
	

743 

Pam4jycn 
- mebymoneNyncxor nonTaxm 477 
- 00eKTHBHH 479-481 

Pa,rucami 22' 
- lutetium 22 
- 3717b0B0,110111111H14 347, 658 

PagnoammmoapageYbe48,676-678,'684,685 
Pagnoammma munmagmj a 710, 112, 713-  - 
PagnomakmocT 47, 676, 683-L684; 701, 713 

- neurralma 7097,-714, 721 	' 	' 
- jemninge 677 	- 
- mmyxonana 678 

neyTponcxa III 
Paguoalamme HOHCTaHTe 685' 
Pagnomannnvi pegonn 680L-681, "714 . 

 PammenemenTa 709--714, /24 -
Paxton 30, 678-682 

- npncTaaomIgpaT 649 
PaMeT 344 
Pacnagmi,e cTena 361, 424 
Pacnnmbanaffie maTepnje 120 
Pacnone:a 6p3Hna 80 
Pacnoaene HoectimmjenT 197 
PacTnopmuBocT 114 

- racona 115, 117, 118 
- mmne 115 
- orpammena 118 
- npokonon 139, 141 
- TCMHOCTH 115, 117 --II8 
- mnpcTnx maTepnja 115 

PacTnapam 112 
- nonapnocT 117 
- cmalbeibe nanona nape 120 

PacTnopn 111 -121 
- enexTponpononsmmocT 122 
- aacnhenu 114 
- joncna curia 113 
- HOJI0HgHH 111, 383 
- nongenTponann 1.14 
- MORCKyACKH 111, 112-118 
- ne3acnhenn 114 
- nopmamm 128 
- npecnhenn 116, 118 
- nycbemix 136 
-- napalm 434-435, 483 

Pba 576 
Pban,e 577 
PeaRTBB 138 
PtanTopn nymleamm 717-719, 723, 
Peammje, anTimnpane 96 

- ayTonaTamannue 179, 239 
- 6p3nna 90--91, 96 
- ecTemnimnannje 349 
- npeaepcnnne 94 
- HCTHCHHBWEa 147, 148, 152 
- joncxe 136-143 
- Honjyronane 206 
- yTnuaj TemnepaType 92 
- xoncTanTa 92 
- monenyncne 95, 288 
- neyTpammannje 39, 140, 142 
- me1-jyco6ne namene 139 
- penepanme 94 
- oncngno-pegymmje 200--207 
- napaneJme 183, 239 
- cpemme 131 

Perynapua cmcTema (Tecepama, xy6a) 473 
Penepcbop,g, jemmy= Mepen,a' 677 
Perms 6poj enemenTa 53, 56 . 

 Pe1oBn ananormje 172,1.73 	" 
- pammaxTmEnm 676-686, 714' 
- xomononnn 345--346 	• 

Pegymmji 200 	' 
Ptgymmono cpegcTno 200, 205 
Pe3onanTna ancopmmja 722' ' 
Penam 214 
Pengrenum 3pann 52, 53, 474-477 - 
Pengrenocnonnja 475-477 
Pemijym 175, 207, 208, 211 

- jemnberba. 208-215 
- Kap6omm 336 
- nap6omuntanoremm 336 
- mcngn 209, 210, 213, 214 
- mccimanoremmm 215 , 
- neraTimno jegnonanenTan 212 
- cnangng 374 
- cyncturgn 215 
- xanoremum 213-214 
- ximponcint 209 

Pennjymona Hncemma 210 
PCHHTH 213 
Pemema npocTopm 72 
Ponan 341 
P0AaHBOAOHHK 340-341 
Ponononommua micernma 327, 340 
Ponannan 327, 340 
Ponnjym 574, 600-601, 603, 605 

- jegmbeffia 601-602, 606-610 
- oucimn 608 
- ximpoxamn 601, 608, 610 

Pomanma cncTema 473 
Pom6oenap 473 
PonramiT 227 
Py6eancoogomm 341 
Py6nmijym 512, 519-521, 522-523 

- 6rmap6onaT 517 
- jegmbena 515-518, 524-526, 

529-530 
724 	- map6kin 530 

- xap6onaT 517-518, 528 
- nap6omin 523 
- unTpaT 516, 527 
- miTpng 530 
- }IHTPHT 527 
- 030HHg 525, 
- (mom 515, 525 
- nepoxcmg 515, 524, 525 • 
- nonncymimgm 529 
- nonmcanoremmn 527, 
- pagnoamiannocT 683 
- corm 516 
- Cy.THIMTH 518, 529 
- cynclomm 514, 529 
- Cyl4HTH 529 
- xanoremnin 314, 526, 527, 565 . 
- ximpng 514, 529, 530 

Peammje 
- -49oToxemncne 541 
- nalmite 181, 186, 299 

Peanrap 306, 314_ 
Peuepcume peaugmje 91,.94  , 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



'al a II I 1 

0 - 111 

xap6amma 380 
HECHMill 381 

cxa jejunum* 383 
BOHOHIValta talttAlnal 373 

382 . 

pm 382 

371, 374 
Cammui 323, 370-371 , 374 

1 77, 371, 374, 380 
Haat 383 . 

170-333 
376 

'4k 	upeporog 383 
375,1381 

375 
remut. 381  - • 	, 381 

1"11 ,  

lamb 

ISINNO 

OM 

cyn 
- cy =nu 371 

381 

75  xanc, 	w 3733, 380-381 
normoctuthe 376 

375 .5  
11.1 

I 

Qum 
Camixo-o 
Cumuco-0 

II 	11 I 

C.mmuco. 
Omar 37 

I 	I 

- MI) TM 340 
Ciumusjy asa Rucerama 370-372, 376, 389 

- a #,' i•ns 371 
CliJ1141.01J1 1180 
CHROKCaH 382 
CH.1101ECCell 1382 
Cnnyhum 423 
CHnt nje =Heim 465, 466 
Qum e3xc 391 
ClitiTe3a 3.2 
CHHxaa aa1 707 
Cupoao mtm 576, 583 
Cuphe 35 
Capherna CCeffillYja 357 

129, 357 

744 Penicup 

PY6HAsiYsi 
- mimosa= 515, 525 
- znopaypaT 534 
- snopamantin 602 

Py6xH 424. 
PM* Hummel's= 499 

e 602,610 
* 574, 600-601, 604 

Ogsonbelbe 601-604, 606609,610, 611 
PrielmjyHose Hamm= 786 
Pram 407, 478 

Caropembe 33 
Camapitjyst 444-447 

- jenmbekba 445, 450 
- paitHOSKTIMHOCT 683 

Canomulumuutja =spa 349 
Qum' 358 
Ca4.Hp 424 
ClitT.lehn 111C 365 
Caernelie Mace-494, 684 
Csanocr, oncoming 568-571 

- 6p3uaa 698, 701 
- Hama 720 
- pecluiewroame 568-569 

Caemocum Tama' 29 
Caernocae Ronnie upzum 599 
C,emmorraumja 386 
Cera' 216, 241-242, 244-245 

- muumuu 243, 246 
- jeumbaba 243-247 

ousrrpKoz 88o2reinta  
u 247 

- xanormuuui 245-246 
Cenamc= mcerama 243, 246 
Ceneuam 243 
Cenemmut 242 
C.enemn 246, 247 
Cenourra 243 

,Ceneaosa mcesuum 243, 247 
Genemamoam 242, 245 
Cenemaxap6amuu 337 
Ceramioymeaux 337 
Ceraenomjaa 341 
CeramlomiaumjaiKue mcerama 341 
Cepuja Baramepa82, 84, 87 
CeMBHOKCHAII 38 
Curma (0) - ae3a 354-355 
CRraepwr 574 
Cajon 595 
Canon" 373, 382 
Cane rpaamramje 720 
CIVIBMIIIT 513, 519 
Quarsaren 191, 311 
CHJIHKaTif 371, 372 
Cammanie crpyuType 377, 
CHIMECOBOAOHligH 373, 382 
C14.1111Rdim 383 

Cuphrrial uexuu 349 
CHCTehtil 	MIHIAHja 90 

- sapnjawniocr 104 
Cmc•emx Micnepcxx 111 

- ROHMIIC013111114 94 
- xpitclaram 472-473 
- xe.repprom 99, 100 
- xomoieun 99, 100 

Cjam raorache 211 
Cmana ancOnyma 31 

- Tapu0lie 484 
Cxamramjym 411, 441, 442 

- juumea.a 441-444 
Cupo6 350 
Cnoramile MaTepuje 9 
Cmjeawra pexumua 565 
Cmaparu 4t1 

378 Coma lam or yrma 365 -' r 
Cisme, me xu" joae357, 498 
CHIMelbe taince mpaaboba 120-122 
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Perncrap 	 74S 

Conti 325, 517, 528-529 
- 6xxap6oxa 325, 332, 516-517 
- xananumpaga 517 
- xaycnitata 515, 596 

xpacranaa 517 
- npnponna 528 

Coosa BOAS 332 
Comm xpen 493 
Con 383 
Conga= 113, 116 
01111110.111131 145 
COAX 39, 125-126 

6asne 39 
- =ohm 273 
- Ancoumjsumji 128, 
- xxcene 39 
- IGICR0111011111X xncenma 670-675 
- xofrinnexcne 271, 272 
- gomeggnaTypa 39 
- meuxuarre 183 

Cogs xmcenma 182 
(ropnunja 192 
CneKTap BOIOHHxa 82, 84 

- enexTpomarneTcgx 52 
- monexyncxx 89 
- cynmeng 29 
- Tpaxacrx 89 

CnewrpEuma mamma 29, 42 
CnexTporpa4 mace 688, 691 
CnexTpocxon 29 
Cnorrpocxoncxeoggage 88 
Cneggclnowa Teaunia 41-43 
CneuximmaTonnora 16, 

--wow= 16 
CIIHHenewrpoHa 56, 60 

- npoTona 645-646 
Qualm Teopxja BWJIHYxoCTH 169 
CLIIIIITVHCH011 676 
Cnonymen 513 
Cpe6po 512, 530-532, 535, 536, 537 

- apcemrr 313 
- aneTaT 542 
- BaHagaT 241 
- jengnaama 532-534, 538--543, 

545-546 
- gap6ng 543 
- xap6ogaT 542, 568 
- xonoxano 536 
- nerype 531 
- impaT 533, 542 
- xxrpmg 543 
- Hirrim 278, 542 
- oxcxgx 532, 538, 545, 546 
- npo6a 538 

ponamu 	341, 
-- corm 532-534, 

542 
35,3$-513, 54$, 

• 
546 . 

cy6cpnyopxn 630, 
cyncInin 542, 543 

Cpe6po 
- Tenypar 247 
- eboccpar 302 
- xanoreirmnx 533, 539, 540, 345 
- xitaPita 543 
- xlmapogonx 533, 538 
- xnoponnaTaxaT 609 

. 0- nnjsuum 340 
- unimain 542, S63 

Cpe6pHe Pme 535 
Cpe6pxx necax.538 
CPc6P}10 cornertano 539 
CPOACTBO IIla company 176 

- npcnoiy 131 

Ora&unarming 110, 338 
Crum° 373, 377-379 

- RriaPUNo 380 
- pacrsopxo 371, 376 
- cac-ran 378 
- nocpe6pHaame 539 
- crpyxTypa 380 
- relax) 371, 376 
- o6ojeno. 379 
- yanongo 379 

Claimer° crane 379 
Craxgene Txuante 379 
Cram= 394 
Craxwmt 394, 400 
OraxoMeraH 403 
Crown 397 
Cremnnicxa mamma 358 
CTeJnrr 586 
Crone= cn06one 104 

mutohe 498 

Oren= ,axcnepanocrn 384 
- ;Tsconxianxie 127, 128, 132 
- Tancrohe 42 

Orepeonaossepnja 359-360 
engulf 307 312 
CTIMCC 422, 427, 628, 671, 674 
Ontunagnocv meTana 648 

- coax' 484-485, 565 

Crparoccpepa 27 
Orpogunjaiarr 485 
Orpouggjym 459, 485-486,• 490 

- aMOIlltjaxant 492, 
- 6agap6onar 489 
- 6opng 492 
- jentabema 486-489, 491-496 
- mum 492 
- Rap6x4 492 
- gap6ogar 485, 488 
- gap6omin 492 
- mnparr 487, 495 
- nnTpng 491 
-- °man 486 
- nepoxcnnx 487, 493 
- nepxmTpxn 492 
- nonncynclAng 496 

556 
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ount 29 
11, 436-438,,546 

x'659 
rba 436-417,-'438-7441 546 

HaT 441 • 
T 439 
It 441 
n 436, 437, 438-- 
437, 438-7441 

aT 439 
gra 439, 440, 441 

mourn.  227 
emarga 438, 439, -440, 565 

OKCHAH 436, 437, 438 

aajegruoixo 483 
opciona 471. 

Tanrin 472 
apathe 141, 275 
8, 316-317, 118 
ensa 317, 319-322 

rag 344 
nn 322 
nn 317-318, 320 

cenrane 320 
rag 321 
reaurgn 317, 320-322 
oxcranir 317, 319 

317, 320 
316 
ja 338, 360 

Bone 489 
Tana 484 
a 648 • 

a 484 
6, 241-242, 244-245 
'baba 242-247 
nn 289 
gra 243, 244, 246 
remagra 246, 247 

Cvrnewe, 
Cita.lepifT 
CHHHTHJIal 

Tanacna 
Tanactrai 
Tanacra e 

- can.  
TannjyM 

- gram 
- jen 
- xap6 
- HHT 

- 

- OKCH 

- con 
- cyn 
- cyn 
- cyn 
- xan 
- %Kg 

Tam<.377 
Tanomen. 
Tanonn, 

- Nan 
- pa 

Taman 2 
- jeg 
- Hap 
- HHT 

- OKC 
- nep 
- cyn 
- xan 
- xarg 

Tawranax 
Taman 
TayToMe 
Trapgoha 

- xpn 
- 
- cxa 

Tenyp 2 
- jeg 
- nar 
- OKC 
- xan 

pe,v-rsa 294,1300 
 499 

Hie 676 

xamixa 89, 90' 4. 
°jean 53 
rapomarnetn 89, 

Tenypacak xncennna 243, 246 
Tenypax 243, 247 
TenypHn_3 242 
TenyparTH 243 
Tenypria ∎ anacenrana 243, 247 
Tenypon =max 242, 245 
TeMnepa pa anconyxne Jayne 31 

- aa naurocTra .342 
- xra enatixa 722 
- Tub trarba 30, 41, 70 
- xp TH‘lHa 28 
- naj mica 588 
- me aria 118 
- or< putharran,a 41 

na en,a 343 
- cy1 nramagraje 103 
- TO Melba 30, 41, 43, 70 

PerncTip 

Orporagniym 

- crania= 492 
- COM 493, 494 
- \,y .-utaT 488, 495 
- vyrulnin 495, 496-  
- xanoremagra 487, 494 
- xragpoxcng 486-487 4927-493 it  
- xrigpocyrutnag 496  

CTpyKTypa aToma 47-56, 82-90, 163- .165. 
167, 168-170 

- monexyna 62-65 
- Temrocur .72-73, 74 
- impcnix 'atria 70-75 	• 

Orpyr<Typne Itopmyne 21, 63, 350-351, 359 
Cy6nnmagarja 100 

- TonnoTa 103 
Cy6nnmaT 501 
Cyst.' enemewrn 261,. 267. 
Cyncbamng 269 
Cyncbaminicxa macennna 269, 282 
Cyncbanypxnopng 269 
Cyncbana 221, 225 
Cynclnagn 218, 225 
Cyncinana 219, 228, 674 
Cy.rionnara .nyr (npama) 228 
Cyncboxcluma Encernarra 227 
Cyncbypunaang 271 
Cynctyprur xanoremagra 220, 231 
Cymnop 216-217, 223-225 

- maTpng 376 
- maw:crag 218-220, 227-228 
- enemeraTapina 233, 235 
- iegrarbeiba 218-223, 225--235 
- xpysxerbe y npupogn 235--236 
- monoxcarg 227 

218, 220-221, 227, 
228-229, 232 , 

- nepoxcragn 234-235 
- riaac Taman 224 

pannoaxxaman 712 
cecxnaroxcarg 232 

- Trntormag 220, 231-232 
- xanoremagn 218, 226, 227 
- y uninxama 217 

CyMnopacra Encenama 219, 228 
- araxnapng 218-220, 227-228 

Cymnorarogomax 218, 225, 226, 564 
CymnopErogornoura xamennna 218, 225 
Cymnopna xncerunra 221-222, 232-234 

- anruagpmg 220, 290 231 
- enextponponogradanocT 221 
- jOHCICH CaCTaB 133 

- MOHOXHAPaT 221 
- nyurrhanaa 222 
- cneu. renuarra 232 
- cTangapgrin rincrohe 42 

Cymnopaa unreparga 226 
Cymnopne 6arcrepraje 335, 236 
Cymnopma eTap 357 
Cymnopma TIBET 217, 223, 224 
CymnopTparoxcng 220, 222, 231 
Cynep nepoxcrag 524 
cyrrepriponoramnoocT 648 
CynepciroccbaT 296, 301 
Cycnerranje 111 
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Perncrap 

 

   

Tep6Hjym 444-450 
- jegmbelba 445-450 

Temp. 421 
TepmknicRa al-Janina 431 
Tepmwma ,rAnconnjannja 78 
Teprdomcpyanja 692 
Tepmoenememn 605 
Tepmomeapn ontopmpum 601,•605 
Tepmonaposn 601, 604-605 
Tepmoxemnia 35 
TepRepna jenvnbema 478 
Tepocba3epnT 498 
TeTpa6opm mucemma. 412, 413, ,415 
Tc-rpa5pomeTau 355 
TeTpaegap 473 - 
Teirpaemnonoso 368, 659 
Texpwrnolion micennwa 229, 231 
Terpaxpoman4 252 
Texpkm 358 
Teitnon 355 
Teunca Bona 690, 692, 693 
Temennjym 207-210, 211, 710, 713 
Tm<coTponnja 391 
Turoapcenam 309 
Tnoapcemrm 309 
TnorepmamnymoBa mcemma 396 
Tnoxap5amwA 337 
Tnoinp6onam 336 
Tholcanania lcucennin 396 
THoRncenkme 309 
Tuomoinnepyrmena lumen:am 336 
THOHUJI33I4,3 271 

xanor ern-um 227, 228 
TBonn.rinmng 269 
Tnooxcnn yrJbeinna 337 
TnociunninjymoBa icxcenkma 375 
THOCIIJIIILIIIJI 380 
THoconn 309 
Tnocy6onnin ynBein-ca 337 
Tnocymnopna tanenma 219-220 
Thocymnopacra Hmenknia 229 
Tincyncbani 219 
TBoyrn,ella Hmenma 336 
TRocfncrem 337 
Thocbocckopacra xnce.rnma 303 
Thocinccbopna micenknia 303 
TnoxnnocDocclopacra Ickicenma 303 
THTaH 323, 404-410 

- monommenme 408 
- jegmbema 405-410 
- xap6ng 408 
- ukrrpng 408 
- nerype 405, 407 
- oxcnini 405-407, 410 
- rrepfmcenme 408 
- nepoxcn,zia jegmbelba 408 
- crumgrann 408, 410 
- cymbam 409, 410 
- cyncintga 408, 410 
- xanoremm 406, 409-410 
- xeTeponontnane.nme 408 
- x}nApottatan 406, 408, 410 

Thralls= 406 
Tirramin 406, 409 
TrrramBa xncentma 407 

THTaHOBO 6eJI0 406, 
TIIT3HOMarlieTIITH 407 
Tonyon 355 
TomacoBa 3rypa (twhom) 384 
Tonal 381 
Tonnowl 496 
TonnTen,n 575 
TonnanpoBoxpbusocT metana 648 
TonnoTa 

- aTomcxa 353 
- ncnapaBanoa 103 
- 33 Be3y 641, 667 

ReyTpaninauBje 140,..146 
- oceumme 6oje 5.71 
- pacrBayama,,1-12, 116 
- caropeBaffia 353 	. 	. 
- crBapalba 36, 37, 649, 664, 665 
-cy5nnmauxja 103 

- ronmema 103 . • 
Tonnonia moh 353 
Tonnonm ecbercr 107, 108 
Tonmeffsa, glljarpam 431, 435 

- 'Time 435 
- Temnepaiype 30, 41, 43 
- TonnoTa 103 

Topnjym 411, 450-451, 452-453 
- 6opkup4 458 
- 5opoxvinpun- 457 , 
- nnoxon:g 455 . 
- jenknbeffia 451-452, 456-458,- 
- Rap6xn 458- 
- Hap6onam 456 

mirpar 456 
- JunTing 458 
- axcanar 456 
- oxanynclmn 456, 457 

nepoxcnnn 457 
- pannoantnEan 686 
- pagmawrinim Penomf 680-681' 
- cumninn 458 
- cynclaaT 456 
- cyntonn 456, 457 
- xa.rroreingn 456-457 
- minpoxcnn 456, 458 

TopnT 450 
Tpaincryl cnelcrpn 89 
Tpancypann 710-711, 714 
TpaRc=rnnajn 619, 633634 
Tpainitopmannje Tatum 434 • 
TpeceT 362, 364 
Tpwjage 161, 574 
Tpx6onynonnwnelluxja. 510. 
Tpn6opnnipknimnif 419 - 
Tpx,romrr 374 
Tpnlannicin cncrema 473 
Tpnoxclunf 37 
TpilMeTHJI3MH11 355 

- mum 355 
TpucymnopBa xnceninia 234 
Tpnamnnahnni 382 
Tprrnjym 706, 713 
Tpxnumme xncenime 229 
TpllypeT 333 
Tpmnion 336 
TpmxpomaT 252 
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748 	 PenicTip 

TpOlma ma 347, 355 
Tpojila Timm 100, 104 
Tponoccbepa 27 
Tponia 358 
Tpyzeibe 33, 361 
Tymhym 444-446 

- jeransensa 445-450 
Typx6yxoso now 598, 

Stole enact:maws 467 
- xmorrne 168-169 

YHHOJIHO cram) 379 
Yran., stcraampamx 190, 326 

HICHIBHOCT 331 
- ramdraxammja 365, 366 

Apaemx 324, 331 
- MCHBOTHHC:ICH 331 
- PYraraciat 362, 365 
- xxxpxpame 368 

I/men-mom= 325-326, 
369-370, 673 

- Ancyncinra 326, 327, 336, 337 
- moummx 325-326, 333-336, 

367, 673 
- }maim 341 

oxcxcenemsg 336 
- mcncynktsra 336, 341 
- oxarrenypsra 336 
- cy6oxcxx 336 
- rerpaxxopmA 327-328 
- =omens 341 
- rmocy6oxcHA 337 
- rfioxnopmx 337 

Yrniema xxcensma 324, 332 
Ymetat xxAparx 350, 352, 368 
Yrzemax 323-324, 329, 330 

- exepraja sue 353 
- 1130113MI 689 
- ieranbaba 324-329, 331-345 
- xprxesbe y npmporat 360-370 
- menorahs 366 	 • 
- nepramensme •332-333 
- parantaximaan 712 
- rwmatcerame 336-337 
- ronnora cy6.immarahe 353 
- xanoreaxxx 327-328, 341-342 

YTJBOBOHOHIIIIII 328, 346-347 
Yaajammx yrxuaj aroma 351 
Ynrpasmycum 'MUCH 375, 588 
Yarpamy6aqacrx spa= 229 
Yr:pa/sap= 426 
Yxrpasurapomon 112 
Yarpanerama 389 
YR& sa IIOXINISIEB8Hat 368 
YM6pa 424 
Ynaparaube 118 
Ypax 450-451, 452, 453 

- suCTST 454 
- 6opnmx 458 
- 6opoxiraparat 457 
- Aeo6a jarpa 715 

exeprerco 6apjepa mars 707 

Yom_ 
mt 689 

451-452, 453-458 
458 
458 

	

ox « 	451, 452, 455;456, 457 

	

ox 	sts 456, 457 
ram Pem 679-682 

47 ' 
Romania 686 

458 
456 
454, 4911, 457 

nepoxca
452, 454, 4111k 457 

tia 4SS 
453 

451, 452, 454 
Ypairrm 1, 454 
Irpiumin.4 1, 454, 455 
Ypesnmer 450 
Ypanos =max 453 

	

Ypamoma 	451, 456 

	

Yosepeme 	ocrx 345, 352, 620-622 

44.31 
4/11311 100 
48)aaorpou 707 
(Dajanc 
clIenA•372 
(Demon 35 
(Demon 	ant 136 
40epani 5 0, 600 
cDeturr 58 
<Peplum 5 6-597 
(Demo! 	579, 598 
41eprimjy 450, 711 
41epo 	jyM 317 
‹Depo 	251 

588 
207 	• 

4) 	jym 374, 374 
407 

4)epo 	251 
4)epouxj 	i 578, 594-595 
'Depouxj ommomma xxcenima 5/8 
(Deporara ex 407 
42)expax :6 
4)u6po 462 
(Nam= xemxja 47, 51 
elmnosoct• 	Kamm 2, 6 
Ow= 2 3 
Orrastajc 2 
flonscrep ROB= 402 
0423RoAoTawant j• 54, 366 

4)nyam 81 
Onyop 1 5-176, 178, 521 

- 270  • 176, 178 
4) • . 	504 

268 
4)myop 	177 	t, Hq-n)Tr? 
4:0AYORT 176, 485, 494 

478, 482 

331-332, 

104 
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Perscrap 

41)nyopoBoAousec 176-178, 179,194,195, 374 
ellnyopopoAolitrima xmceaunra 177 
clknyopturrpas 287 
cbayopo6opwrx 416 
4'JP/OPOHHIYM jOH 657 
crInyopooprawza je,giaboba 355 
Onyopociunixam 373, 381-382 
cDayopocyncpoHaTH 231 
(1).nyoponarranoBa Km-mum 320 
CDayopocy.TRIxmoca HHCOAHHH 231 
cDnyopoctroabopHe xvicenitHe 304 
<Dayopnepx.nopaT 189 
4 onkija mama 531 
cDopmanztextux 357, 360 
aoopma.Tum 357 
cDopmahum 357 
cIopMHjaTH 357 
4)opmyne lipase 19 

- Hajjexworrasmde 19 
- crpywrypHe 21, 63, 350-351, 359 

- xemmc.Ke 18 

claocreH 326, 336 
tDoccbam 305 
cDoccparosaibe 591 
clsoccinni 295, 300, 301 
cDocciwtx. 293 
cDoctimmoce miceroare 305 
crlocclum 293, 298 
cDoortionHjym 293, 298 
cDOC4)OHHTFOLIJIXJ10pHAH 305 
cAoapop 258, 292-293, 296-298 

- jegmbelba 293-296, 298-306 

- xpymewe y npmpoxi 306 
- HHTpHAH 53 

- °Kamm 294, 295, 299, 300, 
OKCHX&HOTeHHHH .296, 304 

- QHCHHHWHH 306 
- OHCHCyJK1)H,TAH 303 
- nernawelume 302-303 
- nepoxavoi 303 
- nonmxanoremw 630 
- paHHOHKTHBHH 709 
- cenemign 303 
- 6ynclutug 303 
- Tenypitrof 303 
- Twouicemme 303 
- moxamoremurs 305 
- 4nyopialcemme 304 
- xanoremw 296, 303-304 
- xxgrompf 293, 294, 298 

(Doccboparra xxcemina 294, 299 
- amautpful 294, 299 

ctooccbopaogomx 293, 294, 298 
cl3oabopectlemla 47, 496, 510, 678 
<Doccbopit 496 
cboattopirni 292, 296-297, 301 
claoccbopirmo 6paumo 301 
cDoccimpHa IcHcerimia 294-295 300-301 

- awatApmg 294 

cDoc4opo6awreptije 296 

43(yroaxymy.naTop 206 	' 

<Darorpaclatja 541 
Coaroenempirmui atexT 522 

XHApa3mi 263, 269 
Xitapanumja joHa 152, 174 

- exeprmja 155 
Xlippwrit 113 

■ 

cDaroenemewnt 522 
Ocrroecirarr wymeaput 708 
CDOTOH 83, 89, 699, 700 
ctoceroxemilaca mum= 364 
Covroxemmace peanuije 541 
Opincumons ilerrairapija 367 
clvain*jyht 512, 519, 713, 
civacseana 29 
elveon 342 
CDYHMHHCHH Kuce.Tuma 340 

XELHHO3HH 530 
XILHHOIMPHT 530 
Xanoreaamxtm 270-271 
Xanoremmaoffinut 198 

- joHmatutomi noTtanutjtui 564 

Xamoremi 175, 198 
- joum3aumonn noTemzsjstn 564 
- jexpubema 198, 660-666 

Xanoremixt 195 
- macemme 220 

XanortuoiccmuljaHam 340 
XaycMamrr 213 
Xactantjyht 323, 404-405, 407 

- 6opHA 414 
jeinnbefiaa 405-407, 408-410 

- icap6mg 408 
- HHTPHA 408 

- OHCHHH 405-406 
- CHHHHHH 408 
- cy.ncimuz 408 
- (boa* 409 
- xanoremmif 406, 409-410 
- xputpoxa,v1 406 

XexcasaHailam 319 
318 	 Xexcarommia atcrema 473 

Xexcati 346 
Xexcacacm6eman, coax 523 
Xmcc.acluiyoparrynnnOYmosa HileeHHHII 422 
XeKc.acturyopchootoplia KHCCHHH8 304 
XexcamgpommairnimoHosa miceninta 309 
XoccauxjaH 339 
Xemtrut 649 
Xentijym 29-32, 719 

- anoTponmja 646, 649 
- jemnboba 649 
- jOHH381H4j8 521 
- 1430TOIDI 689, 691 
- Temax 30 

Xemanrr 574 
XeMHja, xtetinnuno4ja 1, 2 
Xemznymmiecuetulmja 299 
XenuicKa (1)H3HHH 47 
XemucKH enemewrm 9, 691 
Xemorno6km 366 
XenraH 346, 368 
iCeTepononmice.nme 302, 623-624 
XerepononapHa Be3a 57 

Xx6pH,Egnaumja Bartorniocrx 352 

XiirpomeTap 593 
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750 Per/IMP 

,Enopotwopum182--183,4867-488,194,195, 
XnoposOgoHxgxa mamas 182, 186-181 
X.nopcninanniam 606 
Xnopocimn 364 
Xaopotbopm 355 	• 
XnopxpomaTm 253 
Xnopxpom4a 'Hucenuaa, 253 
Xnop-pomn 341  
XaopceneFosa RuceJniga 247 
XnopeyneDoncxa ; Kwenktita:2.31,. 333. 
Xonzanjym 445-,446  

- jeninbetba 445'-450 
Xomeononapna Be3a 59 
X0M0J10311 345 
Xomononihu penom 345, 346 
XonuanuT 333 
Xpom 216. 247-248; 251, 252 

- amouujaRaTu 256 
269 	- anew 256 

- 6opu.414 414  
- maon Nimuceranie 252 
- jenuzeiba 248-251, ,252-257 
- Rap6KAH 344  
- Rap6 num 336 
- nerype 251 
- HHTpiT 255 
- nwrpager 267-268 
- ouculu 248-249, 250, 252, 255; 256 
- oxamanoremn4: 249, 250; 253-254 
- oucm zynclunm 254 
- nepnucenkute 253 
- nepoAcun 253 
- pona,u4nu 341 
- cunmwntm 374 
- conk' 250, 255-256 
- cynclaTm. 256 
- cyn@nui 256 • 

xano7efulgu 255-256 
- xmnpoRctign 250, 255, 256 
- nujautuni 338 

Xpomacra Kncenum 250 
XpomaTorpacbcua meTona 191 
XpomaTu 149, 251 
Xpomnn, _xanoreuung 249,- 253-254', 
XpomuT 248, 255 
XpomilTu 250, 255 
Xpomna Rucenulla 249, 252; 624. 

- anxtupun 249 
Xpomue mane 250, 256, 
Xpomua cinema 249 
Xpomno aeneno 250 
Xpomna 0 402 
Xpomona 251 
Xpomcymn pus I.:mem-um 249 

ljapcua no, 280, 287 
Ilennjym 2-514, 519-521 

6ifica 6ouaT 517 
je 	elba 514--518, 523--527, 
529 530 

- Kap6 530 
- Hap° T 517, 528 
- Rap min 523 
- HHTp T 516-51,7, 52.7 

)Citgimmil 76, 652 
--avolinomepanafi57 .  
- mcnapamBH 654-655 
- nonlimepum 653 
- upenamu 653 
- Tuna merana 653 
- Tuna court 652, 655 

Xunpupube mut 368 
XunpoaaoTacTa KitMAIMS 285 
XunpoanoTaa uucenma 285 
Xlinpaprimum 424 
Xunpo6opanuT 415 
Xunporenu 387, 391 
Xunporemr 374 
Xunpocanu 383, 386 
Xnapoicain 22 
Xngpoucuaahum 262, 269 
Xxgpouckinaminicynckoncua Rucennua 
Xunpoucanna Ben 657 
Xunpon 102 
XIMPonuaa 143-147, 557, 571-,-. 572 

- KOHCTaHTK 147 
- creneH 145 

XunpomeTanyprilja 537 
Xunpomonyn nemeuTa 497 
X.Enpouckn4 38, 125-127, 557-561, 572, 

650, 668, 670 
XimpocymnopacTa Kucenknia, 229, 230 
Xnnpocynclunni 218 
Xngpocyncinan 229 
XlinpoccImpa 643 
Xmoa3oTacTa xucemna 284 
Xunoa3oTua xlicenkma 285 
Xuno6opaTu 418 
Xunomnpani 285 
XHHOHHTpHTH 284 
XlInopeHaTM 214 
XunocyncluiTu 220, 230 
XmlocbootaTn 300 
XHHOCI)OCCPHTH 294 
XunoclaocckopacTa xucenma 298-299 
XlmociloccpopHa uncenknia 300 
XunoxnopacTa uucenknia 182-185, 187, 188 
XHHOXJ10pHTH 182, 185 
Xnankunnke, maumne 265 
Xnop 175, 180-182, 185, 186, 521 

- 2HTHBHH 188, 280 
- jenkmasa ca xanoreauma 197 
- oucmgm 183, 187-189 
- nepolcont 189 
- xanorenunu 186, 197 

Xnopannn 270 
XJIopaMHH 268 
XnopacTa micesuma 185, 189 
Xnopam 184, 185 
Xnopunn 182 
Xnopumun 269 
Xmoun 185, 189 
Xnopua Bona 181, 532 
Xnopua faicenuraa 184, 185, 188 
Xxopan xpem 183, 187-188 
Xnopoaypant 534 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



Perucrap 	 751  

Lle3HiyM 
- HMTpMR 530 
- HHTpHT 527, 528 
- o3oHng 528 
- oftcHg 515, 525 
- nepoRcug 515, 524-525 
--nomacynclarign 529 
- nonuxanoreHugH 527 
- pagnoamusHH 720, 721 
- conH 516, 670-671 
- cyncbaTH 518, 529 
- cyncinign 514, 529 
--cynclorrn 529 
- xanoremigH 514, 526 
- xugpllg 514, 529-530 
- XMANKCHg 515, 525 
- xnopaypaT 534 
- xnopug 552 
- XR0pHRaTMHaT 602 

lIenecTim 485 
Ilenyno3a 288, 350, 364 

- ageTaT 370 

IlemeHT 488-489, 496-497 
- aHxngpllTHH 495 
- rnimacTH (6oRcHTHI) 497 
- marHenHjymos 462, 463 

of nnbaxe 581 
- nopTnaHgcHH 497 

xngpaynkinHH mogyn 497 

Ilemewraguja nennxa 585 
LlemeHTH 583 
IteHTap cameTpuje 465 
IleHTpHrbyrnpame 691 
IlexTpx HpricTannnagHje 465 
UeonHTH 377 
LlepaMH 448 
LleprOym 444-445, 446-447 

- gHoHong 445-446, 448 
- jegmbema 445-449 
- HHTpaT 448 

- nepmap6oHaT 449 
- cy.mtaT 449 
- xanoreHHgH 447, 448 
- xHgpoHcmg 445, 448 

UepycHT 397 
IIHjaH 327, 339 

- xanoreHHgH 339, 340 

LTrijaHamrg 339 
IjujaHamng 339-340 
I1HjaHamHg HangHjyma 339, 364 
1.114jaHaTil 340 
IIHjaHHgH 327,338, 666 
IIHjaHoHogoHmma Hpicenum 327, 337, 338 
ItHjaHcHa HHcennua 340 
IIHjaHyp, xanorenHgH 339, 340 
Wartypaavig 339 
IIHjaHypria RHcenma 340 
IIHRnHmHa jegmbensa 345 
1.1,HKROTp0H 704, 707 
II,HHH 459, 499-501, 502-503, 504-505 

- ageTaT 511 
- gitMeHTHA 659 
- ieakubetba 500, 502, -506-511 
- licap6Hg 510  

Uralic 
- Rap6oHaT 509 
- HHTpaT 501, 509 
- HuTpHg 510 
- HHTpHT 509 
- oRcug 501, 506 
- nepoiccug 506 
- pagHow(THHHH 712 
- pogamin 509 
-- CORM 501 
- cynotaT 501, 509 
- cynclum 509-510, 684 
- y npaxy 499, 503 
- xanoreHngH 507-508 
- xHgpkig 510 
- xrigpoiccHg 501, 506 
- glijaHllg 508-509 

1.11411KaTH 501, 506 
LUmmosa ranitga 509 
UHHo6apHT 499, 509 
Illnucoso 6eno 506 
Llupxou 407 
Ilnimmnihun 323, 404--407 

- 6opui 414 
- jegmbeiba 405-410 
- icap6Hg 408 
- HHTpaTM 409 
- HHTpHg 408 
- nerype 405, 407 
- OKCHRH 406-407 

nemmcenune 408 
- nepoHcHgHa jegmbema 408 --490 
- CHRHIHIR 408 
- cyncl)aT 409 

cyncimg 408 
itoccDaT 409 

- xanoreinigH 406, 409-410 
- xeTepononnmncennHe 408 
- ximpoiccHg 406, 408 

ljnpHoHaTH 406 
IjilpHoLuin 406, 409 

gab 331 
tienrm 575 

- a3oTn3agHja 585 
- go6Hjarbe 583-585 
--Harberbe u ogrpesalbe 583 
- HojH He p1a 591 
- gogagH 585 
- cuegHjanH0 576, 585 
- gemeHTagHja 585 

tincroha maTepHja 39-43 

IllannTpa 279, 286 
IllamoT 425 
IllenHT 248 
IlleHHTH 464, 671, 673 
Illehep 350, 368-369 

- OMOBHH 396 

11.1n.axa BHCOKHX nehm 581 
111mam 242 
UUmuprna 424 ,, 
Illyarm 365 
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