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YBOAHE HAIIOMEHE

XeMHja je Hayxa Koja H3ygaBa cacTaB H noHanra-
H,e cyncTaHuH , Kaxo cc one npeTSapajy jeAHa y Apyry
H HaH Ha KOjH cc Mory HCKOpUCTHTH . XeMHja

paajaugbasa H TyMalr npoMeae, a Moxce Aa npe,ABHAH
H Hose, join HeOTKpHBeHe npouece . OBa AedHHmwja
je caio ACAHMHYHO TavHa jep cy Cse HayKe Mebyco-

6Ho Be3aHe . TaKo je XeMT jH noTpe6Ha MaTeMaTHKa 3a

H,eHe pagyHe H 3a 143paxcaBai a H,eHHx 3aKoHa; Mnore

McTOAe npm 1eH,eae 3a HCTpa KHBaH,e aTOMOxe cTpyx-
Type 3acHHBajy cc Ha d naHww . Ca cBoje crpaHe , XeMHja
AOIIPHHOCH pa3BHTKy ApyTHX Hayxa H Ta HHxe: 6HO•
AorHje, reoAorHje , TeXHHKe, aCTpOHayTHKe HTA.

Aa 6m cc yno3Hana Hexa cyncTaHua, noTpe6Ho je

3ffi'aTH FbCH CaCraB - KBaAHTaTHBaH H KBaHTHTaTH-

Ban, Hagn3He Ha Koje Ce cjeAHH,yjy HCHe oCHOBHe Lrec-

THue H Kaxo cy pacnopebcHe y npoc-ropy. He Moxce cc

Ao6po yno3HaTH HeKH MonexyA HAH HeKH arperaT aTo-

Ma, HHTH joxcKH xpHcraA HAM arperaT joHoBa, aio cc

He ma KaxBa je H,erosa crpyxrypa H Kaxo cy H,eroBH

aTOMH HAH jOHOSH pacnopebeHH y npocropy. Aa 6H cc

yno3HaAH aTOMH nOTpe6Ho je yTBpAHTH H,Hxosy eAeK-

TpoHCxy cTpyxTypy. 3a yno3HaBame Hexe peaKuHje

(npersapalbe jeAHe cyncraHue y Apyry) noTpe6HO je

3HaTA Kaxo cc ose npoMeHe npoBepasajy. OCHM Tora,

y xeMHjH je saxcHO H noPpe6HO ,MHcAHTH" Y TPH AH-
McH3Hje, jep Cc eAeMeHTH H jeAHH ,eH,a y cBOjoj Be3H

HaAa3e y npOCTOpy na cy 3aTO „npOcTOpHH", aAH Kaxo

cc era xaprHjH npeyLGI BAajy ABoAHMen3HoHaAMo, He-

onxoAHO je ynoTpe6HTx aroocKe MoAene.

XeMHja je , xao m CBe ocTaee HaygHe AHCuumAHHe,

TnXOM BpeMeHa eBOAyxpaAa; Ha.grH myaw ema nojaBa

H Teopuja Koje ray saxcuAe y nponi ocrH Aauac Moaxe

6HTH HenoTnyH HAH Mox(Aa He oAroBapa. AHaAorHO To-
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MATEPHJA

CBH nPCAMeTH KOJH Hac OKpV)Kyjy jecy

xeMHjcxH npoH3IOAH ca4HH.CHH oA MarepHje.

TCIUKO je AaTH Ae4NHUUUjy 3a Marepujy. Kao

npea m npH6AHM(Ha OCO6HHa MarepHje Mo)Ce

cc uaBeCTH Aa 3ay3HMa nPOCTOP MAN , ApyrHM

pe4HMa. An HMa 3anpeMHHy ; y BaKyMy HC-

ma MaTepllje . Bpcre MarepHje RAH BPCTe xe-

MR)CKIIX npOH3BOAa HeH3MepHO Cy pa3HOAIIKe.

EaAKoHcKe wHHKe cy ruo3AeHe - TO je Me-

TaA; )KNBa V TepMO.MeTpy je Apyra Bpcra

Merana; uea y KOjOj cc )KMBa Hana3H je oA

craKAa; xapruja H naMy4HO oAeAo cy OA 11e-

AyAO3C.

CynCTaHUe oA canto jeAHe BpcTe MarepHje

jecy npocra TeAa RAN eAemeHrn . AaHac cy

no3l+ara 104 eneMeHTa. HajcHTHHjH ACAHhH Ha

Koje CC •MAemeHaT Mo)Ke nOAeAHTH jecy aTo-

MH. Cae pyre cynCTaHUe nocraee cy OA Cje-

AHH,aBaH,a Ana HAN BNIUe eAeeMenaTa; TO Cy

jeAHH.ef.a. Ao caAa je no3HaTO npexo Ana

MIIANOHa jeAHHewa H HOBa cc HenpecTaHO oT-

KpReajy . OBaj OrpOMHH 6poj jeAHHelba no-

THqe OTyAa UTO eAeMeHTH Mory Aa ce jeAHHe

Na pa3AH4HTe Ha4HHe . HajMawe 4eCTHue Ha

KOJC MOxce Aa cc noAeAN jeAHO jeAHH,eHe,

a Aa npH Tome 3aAp*H cBoje oco6HHe, jecy

MOAeKyAH.

OCHOBHH 3AKOHH

3aKOH o OAplIcaIay Mace ( AaBoa3Hje,

1743-1794). IlpH CBHM xeMHjcKHM peaxuuja-

Ma 36Hp Te )KHHa CynCTaHUH 11TO crynajy V

peaKUUjy jeAHaK je 36Hpy TCXCHHa xpajlaHx

npOH3BOAa THX peaK4Hja (CA. 1). TaKO Hnp.

axo cc 12 g yrA,eHHxa cjeAMHH ca 32 g KHce-

OHHKa nocraje 44 g yrA eHAHOKCHAa.

3a HVKAeapHC peaxunje, y KojHMa cc ja-

B,ba ertepruja Ha pa4yH ded)exra Mace Ba)KH

Ajuwraloaa jeAHHHa : E = m . c), rAe je m

Maca y rpaMoauMa , C 6p3HHa cBeTAOCTH

(c=2.9979. 1010 cm/s ) a E eleprHja (y epro-

BHMa ) OCAo6obeHa Ha pa4yH Hw'e3anal a ma-

ce m. KAaCH4HH 3aKOHH 0 OAp)KaH,y MaTe-

pnje H oApKCalby eueprnje cnajajy ce y jeAaH

3aKOH KOjH noKa3yje oAHOC H3Meby yxynHe

mace H yKynHe eueprnje y jeAHOM H30AOBa-

HOM CHCTCMV.

Ilpu O6HMHHM XCMHjCKHM peaKHNjaha MO-

we CC IIpHMeHHTH 3aKOH o oAp)Ka1by MaTe-

pHje: ,MaTepHja CC He cTBapa HK yHHIHTaea

Bch cc canto nperaapa H3 jeAHor O6AHKa y

APyru"

3aKOH 0 npocrHM nponopuHJaMa (llpycT,

1754-1826). Oeaj 3axoH cc 4eCTO Ha3HBa .,3a-

KOH KOHCTaHTHHX nponopunja" RAN „3aKOH

O CTaAHHM nponopl3HlaMa" (CA. 2). Aea Hnu

auule ene,Heuara jeduue ce y uexo jeduH.ewe,

yeeK y KoucraHTHoj nponopuuju ceojux Maca.

AKO cc 71.0 g xnopa jcAHHU ca 16,0 g xuce-

oHHKa Aa 6m cc A06HAO 87,0 g AHxAOPOKCHAa

(Clio), To he cc 17,2 g xnopa jeAHHHTH ca

4,0 g KHCCOHHKa Aa cc Ao6Rje 21,2 g C12O^

1lpeMa ToMe . axo ce Ha HeKy KOAH'HHY oA-

pebeHOr eneMeHTa AejcTeyje BHNIKOM Apyror

eneMeura, raj BHwax Hehe pearoBaTH.

3axoH yMHOMCeHUx nponopunja (AaATOH,

1766-1844). EAeMeHTH gory Aa cc JeAHHe H y

aHwe TC )KHHCKHx nponopunja , aAH yBeK TaKO

wT0 Cc TeMCHHCKe xonu4HHe jeAHor eneMeH-

Ta, xoje cc jeAHHe c oApebeHOM KOAHgHHOM

Apyror eneMeura, oAHoce Kao WAR MaAH 6po-

jeBH (CA. 3). CyMnop rpaAH ABa Ba )KHa OKCH-

Aa: cyMnop-AHOKCHA ( SO)) H cyMnop -TpHOK-

CHA (SO)); pa3AHhHe KOAHMHHe ICHCeOHHKa

Koje cc jeAHHe c jeAHOM HCTOM KOAH'HHOM

cyMnopa CToje Meby C060M Kao 2:3; KaAaj

rpaAN ABa XAOpHAa : KaAaj -AHXAOPHA (SnClr)

H KaAaj TeTpa-XAOPHA (SnCI1); OAHOC KOAH-

4NHa x .+opa CjeAHH,eHOr ca HCTOM KOAH'HHOM

KaAaja jeCTe 2:4 HAH 1:2.

3axon peunnpownux nponopunja (J. S.
PHXTep, 1762-1807). OAHOC H3Meby KOAH'HHa

pa3AH41ITNx eneMeHara KojH cc cjeAHlbyjy ca
HCTOM KOAHUHHOM HeKOr Apyror eneMeHTa,
NCTH je Kau H oAHoc V K ome cc OBH eACMeHTH

cjeAHlbyjy mebyco6H0 ( CA. 4). Taxo cc yrbe.

HNK jeAHHH C BOAOHHKOM H Aaje MeraH (CH4),

a ca xnopOM ynbeH-TeTpaxAOpHA (CCh). OA

HOC H3Meby KOAH'HHa BOAOHHKa H XAOpa KOJH

cy cjeAHH,eHH C yrbeHHKOM y HCTOj KOAH-

4HHH jecre : 4H (4C1=H)CI, a TO je, Kao urro

cc BHAH, HCTH OAHOC V KOMe cc B0AOHHK H

xnop Mebyco6Ho jeAHHe An, cc Ao6Hje XAO-

pOBOA0HM4Ha KHceAHHa (HCI).

JEAHH,EHbA H CMECE
Y 6HAO KOMe xeMujcxoM jedurberby eAe-

McHTH HHCy cjeAHH,eHH CAy'aju0 Bch cc To

apuIH no OApebeHHM 3aKOHHMa . IlpeMa Tome,

jeAHUeHe Ao6Hja oco6HHe H KapaKTepHCTHKe

xoje cc pa3AHKyjy oA ocO6HHa H KapaKTepH-

CTHKa eAcMeHaTa OA KOjHX je jeAHlbeH,e no-

CTaAO. HacynpoT Tome, V CMeCH, cyncranue

xoje je cacraBibajy, Mory 6HTH V 6HAO xojoj

pa3MepH . OHe 3aApxcaeajy cae caoje Oco6HHe-
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XEMHJCKH ATAAC

MATEPHJA

OCHOBHH 3AKOHH
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15 aToua yrmeHHKa 20 aToMa KHCeOHHKa

EKaHBaAeHaT cyMnopa y S02;

EKanaaneHaT cyMnopa y S03;

Mxoroerpyxxr tvaehax<x aroxcaxx xaca x,.anero : 130 9 VIMHXIta + 320 R axceoxxxa = 440 s yr.aex-nxoxexna 60 R Yr.eexxea

CA. I. 3aKoH 0 oAPHtaiby mace.
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10 MoneKyna vrbeH.AH,KCHAa.
Ocraje 5 aroMa yri eHHKa

2 15,999 g _ 2

3 15,999 g 3

8,0169

5,344 9

CA. 3. 3axoH VMHO2KeUHX nponopgnJa

It _ 4.1,008 g H 4CI _ 4.35,45 9 Cl

KC 12,011 g C ' 1C 12,011 9 C
-r

4H 4.1 ,008 g H _ 1H

4C I _ 4.35,45 g Cl - SCI

J
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1 aTOM 2 aToMa 1 MonexyA

cyMnopa xuceoHnKa CyMHOp-AHOKCHAa

15 _ 32,0649 5 _ 8,0169 S

20 2,15 ,9999 0 8,000 9 0

1 aTOM 3 aTOMa 1 MOAeKyA

cyMnopa KHCeOHHKa - CyMfOp-Tp3!

1 S _ 32,064 g S _ 5,344 g S

30 3.15,999gO 8.00090

CA. 2. 3aKoH O CTAAHHM nponopgajaMa

OAHOCH H3Meby pa3AH4HTHX KOAH'SHHa KHce-

OHHKa cjeAHH.CHHX Ca HCTHM KOAHMHHaM6

cyMnopa

OAHOCH H3Mely KOAHr3HHe
aOAOHHKa H KOAHgHHe XAO-
pa cjeAHH,eHe c HCTOM Ko-
AH'H{HOM yrAeHHKa

H CI

1H _ 1,0080H

iCi ^ 35,45g Cl

OAHOC H3Meby KOAHYHHa
aoAOHHxa H XAOpa V Me-
15yco6HoM jeAHH,ewy

CA. 4. 3axon peuM fpoqmnc nponopiHja



XeMMJCKH eKIImaAeuaT jecre KOAH4HHa

HCKOT eAeMenTa Koja cc owe jeAHHHTH Ca

8,000 g KHCeOHHKa . HAM Koja Moace y jeAH-

IbCH,y 3aMeHHTH 8,000 g XHCeOHHKa . XeMHJCKH

eKBHBBAeHaT 3aBHCH HCKA,y4HBo OA jeAHH,elaa

KOjC Ce HCnMTyje . TaKO Y CVMIIOPAHOKCHAY

(SO2), XeMHjcKH eKBNBaAeHaT cyMnopa H3HO-

CH 8,016 , INTO 3Ha4H Aa cc 8,016 g cyMnopa

cjeAHHHAO ca 8,000 g KHCeOHHKa . V S03 Xe-

MHjcKH eKBNBaAeHaT cyMnopa H3HOCH 5,344,

11TO 3Ha4H Aa je oBa KOAHgHHa y rpaMHMa

CjeAHaaeHa ca 8,000 g KHCeOHHKa (cepHja All,

CA. 2 H 3).

UO 3aKOHy npOCTHX flponopuaja, oAHOc

y KoMe ce eneMeHTH jeARHe HCTH je xao H

OAHOC IbHXOBHX xeMHjcKHx exBHBaAeHaTa. no

3aKOHy yMHO)Kennx rlponppunja, HCTH eAee-

McHar HMa pa3AH4HTe eKBHBaneHTe.

MOAEKYACKA TE)KHHA

MoneKyACKa Te)KHHB jecre Maca jeAHor

MOAeKyAa; oHa cc H3pa xasa xao oAHOC H3-

Meby Te)KHHe jeAHor MOAeKyna HeKor jeAH-

H,eH,a H ABaHaeCTOr AeAa Te,KuHe yrA,eHHKO-

Bor H3orona 12 000. MoAexyAclca Te)KHHa He-

Ma AHMeH3Hje jep npeACTaBA a OAHOC. Ha npI4-

Mep, pehR Aa je Monexyncxa Te>xHHa aoAe

18.016, HCTO je Kao KaA 6H cc pexno Aa je

Te)KHHa jeAHor Monexyna aoAe 18,016 nyra

Beha oA ABaHaecror Aena TexcHHe jeAHor yr-

A,eHHKOBOr aToMa. MOAexyACKa Te)KHHa je

36Hp aTOMCKHx Te,KHHa OHHX aTOMa KOjH

rpa,ae MOAeKyA.

MoA HAM rpaM-Mon je 6poj rpaMoaa jeA-
HaK (5pOjy KOjH H3pa)KaBa MoneKyACKy Te-
)KHHy. TaKO je jeAaH rpaM-Mon BOAe paBaH
18,016 g.

TOIIAOTA H TEMIIEPATYPA

Toneora je jeAaH OA pa3AHgHHX o6AHKa
eneprHje . EHepraja , cnOCO6HOCT Aa cc H3BpWH

paA, jaBMa cc y pa3AHIMTHM o6AHUHMa: Me-

xaHH4Ka, TOnAOTHa, eneKTpHgHa, cseTAOCHa,

xeMHjcKa HTA. Pa3AHMHH O6AHUH eneprHje

Mort' cc npeTBOpnrH jeAaH y APyrH; noA o6H_

4HHM yCAOBHMa MOry cc npHMeHHTn KAaCH-

4HH 3aKOHH : ,eneprHja ce He CTBapa HHTH

yHHIIITaBa, -oHa cc canto MO)Ke npeTBapaTH

H3 jeAHor 06AHKa y ApyrH". KaAa cc HeKH

rac UIHpH, OH BpLUH paA Ha pa4yH TonnoTe

eHeprHje KOjy HMa. Y eAeKTpHgHOj ueHTpaAH

MexaHHMKa eHepruja BOACHOr MAa3a nperaapa

cc y enexmHgHy eneprnjy, a oMa cc MO)Ke no-

HOBO npeTBOpnmH y MexaHH'Ky eneprnjy no-

Mohy enexrpOMOTOpa HAM V TOHAOTHy enep-

rHjy noMohy eAeKTpHvHor OTHOpHHKa.

Kao nOCneAHUa CBera Tora npOH3Aa3H Aa

cc ma KaKaB 06AHK eneprHje M0)K MCPHTH

HCKOM jeAHHHUOM 3a MepeH,e eneprHje. Ta-

KO, Ha npHMep , TOHAOTa cc MepH xanopHjaMa,

aAH HCTO TaKO H jeAHHHUaMa 3a paA, Hnp.

UYAHMa.

TelImepaTypa noxa3yje creneH 3arpejaHO-

CTH HeKor TeAa . OHa Ce MepH 1ZeA3HjyCOBHM

CTeneHHMa . Kao 0°C y3eTa je TeMnepaTypa

CMece BOAe H AeAa , a Kao 100 'C TeMnepaTypa

K.by4aiba BOAC Ha aTMOCtlepcKOM npHTHCKy

KOjH je jeAHaK npHTHCKy )KHarHOr cTy6a OA

760 mm . Taj HHTepBaA noAeA,eH je Ha 100

jeAHaKHx AeAOBa (OA 0°-100- ), a cBaKH OA

osnx Aenosa je 1 L[eA3HjycoB creneH (CA. 5).

YnopebeH,e 1I3Mehy TonnoTe H TeMnepaTypa

Moryhe je H3BeCTH noMohy cyAOBa A H B

(CA. 1), y KOjHMa pa3AH4HTe KOAH4HHe Te4-

HOCTH HMajy HcTH HHBO, a y cyAOBHMa B H

C HCTa KOAHMHHa Te4HOCTH HMa pa3AH4HTe

HHBoe . AKO HMaMO ABC rBO3AeHe KyrAe (CA.

2) oA KOJHX jeAHa HMa 5 a Apyra 15 g, H V

noueTKy Cy o6e Ha 201C , na CBaxoj OA IbHx

npeAaMO HcTy KOAH4HHy TonnoTe, Hnp. 42,8

KaAOpHja, AaKula Kyrna he AOCTHhH TeMne-

parypy OA 100'C, a Te K callo 46,6'C. Ha

raj Haqun cAlo UCTOM XOAUWUHOM ronnore

nOCrUZJIU pa31u4ure reMneparype. Axo THM

ABeMa rB03ACHHM KyrnaMa Koje HMajy y no-

4eTKy TeMneparypy oA 20-C Tpe6a Aa noAH-

rHCMO TeMneparypy Ha 30'C , Tj. aKO HaHXOBa

TeMnepaTypa Tpe6a Aa 6yAe noAnrnyra 3a

10-C, Man.Oj KyrAH Tpe6a rlpeAaTH 5,25 Kano-

pnja, a Behoj 16,05 xanopHja . TaKO cc pa3nu-

4UTIIAI KonuvuHaMa ronAOce nocru3ce UCTO

roaullleloe reAlneparype.

CnegH41H'Ha ronnoTa je KOAH HHa Tonno-

Te KOjy jC nOTpe6HO AaTH jCAHOM rpaMy HeKe

CynCTaHU6 Aa 6H cc "Ha TeMnepaTypa rlo-

AHrAa Ha 1-C. CneuH4H4Ha TOnAOTa reo)Kha

je 0,107 cal -C, a TO 3Ha4H Aa je 3a nOAH3atbe

TeM.nepaType jeAHor rpaMa rBo3Kha 3a jeAaH

cTeneH noTpe6Ho 0,107 xanopHja. Kanopuja

je KGAH4HHa TonnoTe Kojy je norpe6no npe-

AaTH jeAHOU rpaMy BoAe Aa 6H ce H,eHa TeM-

nepaTypa noAarna 3a IT.

TYCTHHA

AnconyrHa ZYCTUHa Hexe CynCTaHUe jecre

Maca jeAHHHue 3anpeMHHe . OHa cc MepH je-

AHHHUOM Mace H0AeAeHOM JeAHHHUOM 3anpe-

AIHHe . AKO cc Maca MepH y rpaMooHMa a 3a-

upeMHHa y Ky6HHM HeHTHMeTpHMa (cm3), ry-

crHHa cc H3pa)xasa y g/cm3 a TO je jeAHaxo



XEMHJCKH ATAAC

MATEPHJA H EHEPTHJA

TOIIAOTA H TEMIIEPATYPA. FACHH 3AKOHH

C

CA. A H B: pa3Ax9HTr KOAx9xxe Tl9HOCTx xMa3Y fCTM

HHeO; B R C: .CTa KOAH9H& TegxOCTa , pe3AE9xT7
HHBOH.

t

affilumm
+ 16

Pa3AHYHTHM KOAH-
'tHHaMa TonAoxe no.
BHtneH,e TeMnepa-
Type je Hcro:
At=10°

Kpaji a 1e 300.
1000

} .{2; Ca jGgKax{uc Konx_

Aee rao3AoHe Kyrne. no.
9eMHa TeMneparypa

2056°,6

gmiaua TOnAOTC
xpajme TeMlrepaTY
pe 6H6e pa3AH'HTe

CA. 2. OAxocx u3Meby Mace, eoaataxe TOnAOTe x TeM-
xepaType

VT _ 2V1
T= 2T1

• r• •T•+

•- Of

PT
T1

• ` 00•

loop It

Maca raca ce xe Mena

V3 _ 113yt

f.- 113T1 *1 09 % *4 0

Maca raca ce He Mersa

P3 $lsPt_
T3 1/3Tt

SPoi cYAapa MOAe yAa Mesa a
nponopuxoHaAHo nPHrxcEy

•t

CA. 4. rope: Ka KOxwramTHOM xparwwq =op- v
AHpeKTeo Jo npooopziaow a Tm -pasypx T. Aoae: m
K(xcraHTxoJ . 3aopeMm UPx-HCax P AxpeKTHO Je apo-
xopgKOKanax TeamepaTypa T.

CepuJa

A

CyA ca 100 ml soAe

CyA ca 20 1 BoAe

n

y xovexxy o6e HMpjy
TemnepaTypy npocTopHje

CA. 3. 3a Many KOAWOW V BOAC AO9OAMN
JO MaAH HAaMOH ; 3a BeAKKY KOAURRHY
BOAC BOTpe6ax JO ROAMER HABYCH jep he

,tg

CReca BoAC Y
Te9HOM cralay
H nape BOAR
ttpi -Y-Y):
Tag" LW a-
MR -

CMCCa BOAO H
ACAa: Ta9Ea up-
M06eH,a

CA. S. rpaAYxne a TepMOMeTpu M
QeAmJyeoRe creneue.



g/ml (rpaM ca MHAHAHTpOM ). Ha npHMep, je-

AaH Ky61-1H ueHTHMeTap BoAe HMa Macy oA

jeAnor rpaMa , a TO 3HayH Aa je ryCTHHa BoAe

I g1cm3. rycrnHa HcHBe je 13 , 6 g/cm3 IUTO 3Ha-

'in Aa 13 , 6 rpaMa 3enBe 3ay3HMa npOCTOp OA I

cm3. ryCTHHa OAOBa je 11,34 g/ml IUTO 3Ha3HI

Aa 11,34 g OAOBa 3ay3HMa 3anpeMHHy OA jeA-

Hor MHAI,AIITpa. ryCTHHa erpa je 0,78 g/mi,

a TO 3HaqH Aa I ml erpa HMa Te)KHHy 0,78 g.

AncOAyrua rycrnHa HeKor raca H3paKaaa

cc y g/AHrap ; Hap. rycrnHa KHceonnxa je 1,43

g/AHrap.

Cnel/uipu'ua rey una HeKe cyncranue je-

cre re3KHHa jeAnnnue 3anpeMHHe re cynCTaH-

ue. Ona cc MepH jeAHHHUOM Te,KnHe noAee-

.eHoM ca jCAHHHUOM 3anpeMHH6 . Teycuna je-

Cre npeanavna cHAa Kojy apwr 3eMA,a Ha
Tena. HeKO rend Koje HMa Macy oA jeAHor
rpaMa Tewxo je jeAaH rpaM . Cneun4HVHa re-

B(HHa BOAe je 1 g/cm3 WTO he pehn Aa je

jeAaH Ky6HH IieHTHMeTap HAH I MHAHMCTap

BoAe Tex(ax I rpaM. CneuuCpHana Texcnna BcH-

Be je 13,6 glcm3, a TO 3Ha3IH Aa je jeAaH cm3

B(HBe Te)KaK 13,6 rpaMa . EpojeaH xojH H3pa-
acaaajy ryCTHHy H cneun^HMHy Te3KHHy jeA-
HaKH cy aAH Cy 32TO jeAnnnue Mepa pa3-
AH4HTe

Pe,zaruena zycruna Hexe cyncranue V oA-

Hocy iia HeKy Apyry jeCTC Maca H3Becne 3a-

npeMHHe npae cyncTauue noAeA,ene MacOM

HcTe 3anpemsine pyre cyncranue. Taxo je

peAarHBHa rycrHHa 3KHBC y oAHOCy Ha Bogy

jeAnaxa: (13,6 glcm3) : ( I g/cm3 )=13,6. Tpe6a

VOIIHTH Aa peAaTHBHa ryCTHHa HeMa AHMCH-

3Hje, jcp npeACTaaAa OAHOC H3Meby aeAH4HHa

ncre npHPOAe.

PeAaTHBHa rycrHHa HeKor rata A Y 0AHO-

Cy- nz HexH Apyru rat B jecre n3aecna 3a-

npeMHna mace rata A noA oApebeHHM npH-

THCKOM H TeMnepaTypoM , noAeAena Hero To-

AHKOM 3anpCMHHOM Mace raca B nOA HCTHM

npHTHCKO >1 H Ha HCTOj TeMnepaTypH.

HPHTHCAK

flpHTHcaK je CHAR Koja AejCTByje Ha je-

AFIHIIUV noapwune. MepH cc jeAHHHUaMa 3a

CRAY HAH TC3KHHV fOACA eHHM jeAHHHIIOM 38

HOBpwHHy. Kao jeAHHHUa 3a npnrHcaK 06H-

MHO ce y3HMa re>KHHa HcKBHHOr cTy6a BHCO-

xor 760 mm 4HjH je npeceK I cmI. Taxaa

jeAHHHUa 3o8e cc I arMOC4lepa H oAroaapa

IIPHTHCKV OA 1033 g/cmr. flonexaA cc y3HMa

Kao jeAHHHUa 3a npHTHC2K H I KHAorpaM Te-

a(HHe Ha jeAaH cmz. Hera CHAa Mozlce ap-

UIHTH pa3AHMHTe nPHTHCKe , ur1O 3aBHCH OA

UOBPIHHHC Ha KOjy ACjcTByje. Taxo HOP. rBO-

3ACHa Icouxa 'Hja je crpaHa Ayravxa 5 cm

a reucxa je npH6AHx(HO l kg OOTOHe y cuer,

a rBo3AeHa naova Here Te3KlIHe fiche nOTO-

HyTH. EKCep yAa3H y 3HA KaAa cc 3aKyuaBa

C BPXOM OKpeHVTHM HanpeA jep je noBpuHHa

npxa aeo a Mana , aAH aKo nPHMCHHMO HCTY

CHAy HaCAOHHBWH rnaay excepa Ha 3HA, OH

Fiche yhH y 3HA jep rnaaa HMa achy noap-

IUHHy H 3aTO je npHTHcax Ha jeAHHHUy noap-

HnIHe MaH.H.

FACHH 3AKOH

16ojeo5 3aKOH •). Ha KOHCraHTHOj remne-

parypu 3anpeMuna Kojy 3ay3UMa ucra KoAU-

Yuna zaca o6pnyro je nponopyuonanua npu-

Tucxy: PI • VI=P2 - V2=P3 - V3= ... P - V=

KOHCTaHTHO (c.. 2). IIpHTHCaK rata nOTH'C

oA yAapa H,eroaHX .MOACKVAa o 3HAOBe cVAa;

yKOAHKO je CVA nehu, VTOAHKO he 6HTH Ma-

wH 6poj yAapa H, Kao nocneAHHua Tora, Mawu

npHrHCaK.

CMece recoaa. AaATOHOaH aaXOHH o nap-

gHjaAHHM npHTHcuHMa : 1. Y Hexo; cMecu

zacoea, npurucaK icoju epuzu jeAaH od wux,

ucru je Kao npurucaK Koju 6u raj zac epuluo

Kada 6u 6uo cam y ucroj 3anpemunu Ha ucroj

re.Hneparypu. 2. YKynaH npurucaK zacoea je-

cre 36up napqujaAHux npurucaxa ceaeoz od

wux (cepHja A/3, CA. 3).

AH4ly3Hja racoea , rpaxauoa 3axOH. - Ep-

3HHe AH13y3HjC racona o6pHyro cy nponop-

uHjaAHe KBaApaTHHM KopeHHMa IbHXOBHX

rycrnHa:

6p3HHa raca A _ rycrHHa racy B

6p3HHa raca B rycruua rata

9apAC- re-AHCaKOBH 3aKOHH••): Ha KOHCTAH-

THOM npurucKy (cepHja AA, CA. 4) 3a-

npeMune Koje 3ay3uMa jedKa Te ucTa KoAu-

vuna zaca jecy ynpaeo nponopyuonaane wu-

xoeoj anconyrnoj reMneparypu:

Vi/TI=V2'T3=VI/T3=...=VT= KOHCTaHTHO (ce-
puja A/2, CA. 4).

Ca caaxHM crenenoM noauwewa TeMnepa-

Type HeKor raca noanwaaa cc m Iberoaa no-

versa 3anpeMHHa 3a 11273. AKo je Hnp, no-

vena 3anpeMHHa flexor raca I AHrap, na cc

weroaa TeMneparypa noaucH 3a IT, H,eroaa

3anpeMHHa 6Hhe I + 1/273 AHTapa . Axo cc reM-

•) Y Hac cc 3oae BojA- Mapuoroe 3aKOH
••) Y Hac cc 308e re-AHcaKoe 3aion
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XEMHJCKH ATAAC

MATEPHJA

rYCTHHA . FACHH 3AKOHH

Kouxa oA rBOacba Kouxa oA nAyre

CA. 1. Neva Maca. Hera Te1KHHa a pa3AW1HTe 3aHpeMHH .

Masis

-SM ''

5+12=17 cm Hg

BOAOHHK v A90T r BOAOHHK + a3oT
IIpHTHCaK : 5 cm Hg ilpHTxcax : 12 cm Hg ' YKynaH n xTacax:

CA. 3. 3axoH napuHjaAaax HpHhcaxa.

Pa = 3P1

VB := 113V1

YAa3 raca

Tac H2 x N2 McM6paxa Ni npena3H Tease
(HMa same Ni) ( uMa BHn1e H:)

CA. 4. Aa$y3Hja



nepaTypa nOBHC11 3a 2'C, rberoBa 3anpeMHHa

6Hhe 1+21273 AHTapa. I1pH noBHHrelby TeM-

nepaType Hexor raca 3a VC a 4Hja je no-

4eTHa 3anpeMHHa Vo, nOBehaH,e 3anpeMHHe

Tor rata 6nhe 1+1/273 Vo. AHanorxo ToMe,

axo cc TeMneparypa cMaH,yje, no4eTHa 3anpe-

MHHa cMaH,Hhe cc 3a 1/273 HAH he cc noBe-

haBaTH 3a 11273 3a cBaKH ljeA3HjycoB cTenen.

AKO ce TeMnepaTypa jeAHor AHTpa raca ca

0°C cian,1 3a 273'C, H,eroBa 3anpeMHHa cMa-

IbHhe cc 3a 2731273 OA no4eTHe, na he Kpaj-

H,a 3anpeMnua 6HTH paBHa Oil-273/273=0.

Jacno je Aa je To ancypA VKOAHKO ce y3Me

Aa oApeheHa xoAHmHHa HeKe MaTepHje me Mo-

?K nOCTojaTH a Aa me 3ay3HMa H3BCCHY 3a-

npeMHny. Ona TeMnepaTypa, -273°C 3oBe cc

ancony'.'na Hyna H CAV)KU xao no4eTHa Ta4Ka

3a cxany TeMne-,)arype xoja cc 30Be anconyrna

TeMneparypa. CTeneHH one cKane, 3a pa3AHKy

OA UeA31ijycoanx cTeneHa, Ha3HBajy cc KeA-

BHHOHH CTeneHH ('K) y 4acT eHrAeCKor 4H-

3H4apa AopAa KeABHHa. 113 onora npon3Aa3H

Aa je O°C=273°K, a 100°C=373°K.

2. Ha KOHCTaHTHOj 3anpeMUHu, npUTUCax

xoju apwuu jeOHa re ucra KonuquHa zaca,

yripaeo je nponoptfuoHanaH anconyTHOj TeM-

neparypa roz zaca: PI,'T1=Pz/T2= ... =PIT=

KOHCTaHTHO.

IlpoMeHa rpHTHCKa npH CBaKOM CTeneHy

noBI{uIeH,a TeMnepaTypa oneT H3HOCH 1/273

fO'CTHOr npHTHcxa.

MOACKVAH HeKOr raca HenpeKHAHO CC Kpe-

hy pa3AH4HTHM 6p3HHaMa . Sp3HHa je y BC3H

C KOAH4HHOM eneprHje Kojy caAp7An rac. AKo

CC nOBHCH TeMnepaTypa raca noBehaaa cc m

xOAH'HHa CHeprHje Kojy CaAP)KH, na caMHM

TIM H 6p311Ha KpeTarba rberon1x MoAexyna.

AKo cc noBHCH TeMneparypa raca a ) KeAH cc

Aa 6poj cyAapa HeroBHx MoneKyna Tj. npH-

Tucax ocTaHe HCTH, nourro cy cHcprHja H 6p-

3HHa MoneKyna noBehaHH , nOTpe6HO je Aa cc

If 3anpeMHHa nponOpuHOHaAHO noBeha.

Jedna,funa udeannux zacoaa. AKo ce nod

udeannuM (,, caapuzenu,w") zacoAf nodpa3yMe-

aa raxae zac 4uju Monexynu HeMajy 3anpe-

MUHy HHTH yTH4y jeAaH Ha ApyrH, OHAa he

OAfloc KojH ne3yje T PH paHHje noMeHyTe npo-

MCrr,bHBe Be.1I4Hrle (npHTHcaK p, 33npeMMHa

V H TeMnepaTypa T) 6HTH:

pIVl.TI = p2V2JT2= ... = pV/T= xoHCTaH.

THO.

Ha TeMnepaTypH raca OA O'C=273'K I

11OA npHTHCKOM OA jeAHe aTMOCr^epe, Tj. 004

HOp.MaAHUM ycnocuMa, jeAaH MOA 61AO Kojer

raca 3ay3HMahe 3anpeMHny OA 22,4 1; npe

Ma Tome 6Hhe;

p . V 1 atm . 22,4 1

T 273°K
=R

Axo yMecTO jeAHor Mona HMa It MOAOBa,

OHAa he 6HTH:

p.V
= nR

T

R je ynueep3anHa KoncraHTa udeanmux

zacoea (HAH npocra racna KOHCTaHTa) i 3a-

nucH canto OA BPcTa jeAHHHHa KOjuMa cc

MepH. AxO ce Kao JCAHHHIIC ynorpe6e aTMO-

c4)epe, AIITPH H KeABHHOBa cxana TeMnepa-

Type OHAa he 6HTH R-0,08205 atm. limo!. K'.

3aripeMuna OA 22,4 1 nOA HopMaAHHM

ycnoBHMa (p = I atm; T = 0'C =273°K) 3o-

Be cc nonapna HAM MoICICy.4cKa 3anpeMUHa

( MOAaapuH , MOAeKyACKH BOAyMeH), a TO 3Ha-

41r Aa je Maca oA 22,4 1 6HAO Kojcr rata

n0A HopMaAHHM ycnoBHMa paBHa jCAHOM

rpaM-MOAexyAy Tor raca. Ha npHMep, jeAaH

Mon BOAOHHxa, H2 TewaK je 2,016 g m no.

HOpMaAHHM vcAOBHMa 3ay3HM2 3anpCMHHy OA

22,4 I.

re-AHCaKOB 3aKOH . - llpH Hexoj xeMHj-

cKOj peaxIlHju 3anpeMHHe racoBa INTO pearyjy

(crynajy y peaxunjy) H 3anpeMHHe npon3BO-

Aa Te peaxuHje OAHoce cc Mehy CO6OM Kao

EICAH MaAH 6pojeBH. Taxo cc 2 1 BOAOHHKa

jeAHHe c 1 1 KHCeOHHKa H Aajy 2 1 BoAeHe

nape (H2O); npH peaxunjH BOAOHHKa c x+O-

p0\I, Aa 6H Cc A06110 XAOpOBOAOHHK (HCI) OA-

Hoc je: It H2 HAVC 1 1 Ch Ao6Hja cc 2 1

HCI; npH OI:CHAauHjH norpe611e KOAHuHHe

4Bpcror CyMHopa jCAHHM AI[TpOM KHceOHHKa,

nocraje jeAaH AHTap cyMnopA110KCIIAa.

IIpH peaKUHjaMa H3Mehy racoBa oAHOc

H3Mehy 3anpeMHHa HCTH je xao OAHOC

Mehy MonexyAHMa. Taxo ABa MoneKyna BOAO-

HHKa, cacTanMeHa CA no ABa aroMa, pearyjy

c jeAHHM MOAeKyAOM KHCeOHHKa Koju cc ca-

CTojH OA ABa aroma H Aajy ABa MOAeKyAa BO-

AC OA KOjHX cBaKH MOAeKyA HMa 3 aTOMa.

AaoraApOB 3aKOH. 11OA HCTHM yCAOBHMa

npHTHCKa H TeMnepaType jeAHaKe 3anpeMHHe

racoBa HMajy jeAHaxe 6pojeBe MoneKyna. Je-

AaH Mon 6HA0 Kojer raca caAp2KH 6,023 . 102'

MoAeKyna. To je 3aHCra BeAHxI 6poj. Aa 6n-

CMO A0611AH npeACTaBy o ToMe rpe6a Aa HMa-

MO Ira yMy Aa BOAa H3 CBHX OKeana HMa 3a-

npHMeHy OA 1,4.1021 1. Axo 6HcMo MOrAH paB-

HOMCpIO Aa pacnopeAHMO MOACKVAe KOje Ca-

AP)KH caMO jeAaH rpaM -MOACKVA BoAe Te2xaK

18 g y cBe OKeaHc , oHAa 6ucuo y cBaKOM A[i-

Tpy oKeaHCKC BOAe MOFAH Aa Haheuo oxo 400

TUX MoAexyAa.
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ATOMH

ATOM je HajMaH.a 4ecTHUa eAeMeHTa Koja

3aAp>Kana CBC H,eroBe oco6HHe. AKO y3MeMo

UH11K y npaxy, BMACheMO Aa cnaKO 3pHUe Tor

npaxa 3aap>Kaaa cne OcO6HHe IIHHxa. AKo 6H

cc cnaxo OA OBUx 3pHaua MorAO pa3AeARTH

na CBe MaH,e AeAoee, AOIUAO On Cc AO aToMa

n1H AO HajMatbe 4eCTHUe Koja joui yBCK npCA-

cTaRA,a UHHK Ca CBHM IbCrOBUM KapaKTepHC-

THKaMa. CpeAttin npe4HHx aroma je peAa

1-5.10-8cm, nan peAa AeCeTOMHAHHHOlIHTOr

AeAn MHAnMeTpa.

ATOMH nojeAHHHx eaeMexara npeAcrana,ajy

cc cu.6O,tuMa ( 3HauHMa ), KOJH cc Ao6Hjajy

KaAa cc y3Me npBO HAn npBa ABa CAOBa Aa-

rnucxor IiMena eaeMenra. Taao je 3a BOAO-

HHK cnM6o,% H - npBO CAOBO iberoaor AaTHn-

cxor HMCHa hidrogenium, a CHM6OA HaTpnjy-

Ma je Na (natrium).

CTPYKTYPA ATOMA

ATOMH cc cacTOje 04 je3zpa ONO Nora cc

Kpchy eAeKTpOHH . EAeKTpOHH Cy 4eCTHUC

HaJMamc mace, npaKTH4no 6AIICKe HyAH, a

caAp>Ke IteraTnBHy xoat4HHy eAeKrpnuHTera.

Ko,1n41IHa eAeKTpHUHTCTa KOjy caapa( H eAeK-

TpOH cMaTpa cc HajMaH,OM jeAliHI0UOM KOAH-

4HHe eAeKTpHUHTCTa.

Je3rpo caap>KH pa3AngnTe gCCTHUe. Mn

hello nocMarpaTn canto nporoHc H HevrpOZie.

HpOTolm Cl,' 4ecrHUe 4Hja Maca U.-HIOCH ONO

I ajm (aTOMCxa jeaHHHua mace ); onn cy no-

ClioltH nO3HTHBHe KOAHgHHe eAeKTpHUHTeTa

Koja je, y ancoayrnoj HpcAnocrH, jeanaKa Ko-

AH4HHH eAeKTptIUUTera Kojy Hocir eaeKTpou.

H2yrponn cy 4ecrnue 'mja je Maca npH6AHx(-

110 jeanaKa Maces nporoHa ant Cy CACKTpn4-

K11 HeyTpaAHn.

CHM6o,1H ORHx cy6aroMCxux vecrut4a jecy:

3a eaexTpOHoe HA1i - C; 3a npOTOH ',H RAN

H+; 3a ireyTpoH jr) HAn n.

Ay*niia IIpOCe4HOr npe4nHKa je3rpa je

peAa 10 cm NAM CTOMHAHjapAHTH Aeo MH-

AnMCTpa.

ATOMCKH (peAHH ) 6poj. ATOMCKH 6poj

HeKor eACMetra jecre 6poj KojH noKa3yje

KOAHKO cc rrporoHa Haaa3H y je3rpy aroMa

AOTHgFlor eAeMeHTa. AKO je aTOM HeyTpaAaH,

aTOMCKH 6poj je jeanaK 6pojy eAexrpona;

o3Ha'ana Ce ca Z H KapaKTepHCTn4au je 3a

aTOMC HCTor eAeMeHTa . Y HOpMaAHHM xeMuj-

CKIIM upoMeHaMa 6poj 4ecTHlta je3rpa OCTaje

ircnpoMerbeH; 6poj eAeaTpona cc Melba jep

aTOM MOa( e H3ry6HTH , A06HTH Iran AeAHTH

eAeKTpOHe C ApvrHM aTOMHMa.

HajnpocTHjn eAeMenaT je BOAOHHK H Ibe-

roB je aTOMCKH 6poj Z=1. To 3Ha4H Aa we

rorO je3rpo caApx(H jedan npoTOH it Aa ce

ONO ibera Kpehe jedaH eAeKTpon; npeMa TO-

Me npoTOHH CC Mory cMaTpaTH Kao je3rpa

BOaOHHKoaor aroma.

EAeMeIITli Cy KAacH4rHKOBanH npeMa Re,%"-

4nt111 n Ixona aTOMcxor 6poja xoji ce yRe-

hana OA eaeMenra Ao eneMexra 3a jeAHHHUy.

11pBH jc BOAOHHK ca aTOMCKHM 6pojeM 1,

riOCAe Hera AOAa3H xeanjyM ca Z=2, a 3a-

THM AHTHjVM ca Z=3. Tj. ca 3 npoTOna y

je3rpy U ONO Ibera 3 eAcKTpona. EACMeHTH

KOjH AaAoe CAeAC V TOM pCA', IbHXOBH cUM-

6OAH H tbHXOBH aTOMCKH 6pojeBn npnKa3aHn

cy ma CAHUH 6/1.

AToMCKa Te KHHa je 6poj KOJN noKa3yje

K04HK0 nyra je aTOM HeKor eAeMeHTa Tex(H OA

jeAHe ABaHaeCTnHe yra,eHikonor je3rpa KOje

Te>KH 12.000 ajm ( aTOMCKnX jeAnHHlta mace).

ATOMCKa Te x(HHa BoAO nnxa je 1,008, INTO 3Ha-
4H Aa jC Tex(HH a jeAHor aTOMa BOAOHHKa

1,008 nyra Beha OA jeAHe aTOMCKC jeAHHHUC

Mace. ATOMCKa Tea(nna cyMnopa je 32,066.

IIITO 3Ha4H Aa je TC>KHHa jeAHor arOMa cyM-

nopa 32,066 nyra Beha uA jeAHe aTOMCKC jeaH-

rIHUC Mace.

TpaM - aTOM je 6poj rparta HeKor eaeMenra

Koji[ je paaaH 6pojy tl,eroae aTOMCKC TCx(H-

He. JeAau rpaM - aTOM BoAOnHKa Te)K3K je

1,008 P. a jedaH rpaM-aTOM CyMI1Opa H311OCH

32,066 g.

H30TOUH cy aTOMH jeatlOr HCTor eaCMeH-

Ta KOjn IlMajy pa3AH9HTe aTOMCKC Tex(HHe,

a aTOMCKH 6poj OCTaje HCTH . Hpn6ANNCHO,

aroMCKa TeM(HIia jeanaKa je MaceHoM 6pojv,

36Npy rlpoTOHa H HCyTpOHa y je3rpy aTOMa

IIeKOr eaeMenra; 3aTO HaM pa3AHKa H3Mehy

Macenor 6poja (MacelH 6poj oaroaapa npn6-

An0(HO 6pojy aroMcxe Tex(HHC) H aroMCxor
(peanor) 6poja eaeMenra Aaje 6poj Heyrpo na.

XAOp HMa Ana n3oTOna 4nju cy MaccHn 6po-

jeBtl 35 it 37. HOUITO je iaeron aTOMCKH

6poj 17, o6HAHnja H3orona Macenor 6poja 35

Ilia 18 treyrpona . a H3OTOn Mace 37 HMa

V je3rpy aTOMa 20 HeyTpona . BoAoH HK

IIMa Tpt 1130Torla: H30TOn Mace 1, KOJH je

Hajo6HAHHjn tie caAp>KN HeyTpoHe (= 0);

n3oTOn mace 2, deyTepujyM, caApx(H I Hey-

TpOH ; 1130TOn Mace 3, TpUTUjyM, caapx(H 2

neyTpoaa.

ATOMCKC Te>KHHe Aare V TaGnnuaMa jecy

CpeAIbC BpeAHOCTn cMeca pa3HHx l13OTUna 11C-

Tor CACMeiiTa.
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Ho AOH.Oj Ta6AMM M30TOUR IOAOHHKa.



H3MEHE EHEPPHYE H3MEBY EAEKTPO-
MACHETHOT 3PAiIE.IbbA H MATEPHJE

CBHMa je no3HaTO Aa he KaMeH 6aYeH

Ha MHpHy noepUHHy Hexe Gape H3a3BaTH

nopeMehaje BoAe, KojH he cc , y o6AHKy Kpy-

SKHHX, KOHueHTpn HHX TaAaca , IlpeHCTH Ha

ueny noapu1HHy 6ape. IIoveTaK THx TaAaca

jecTe McCTO Ha xoje je xaMeH nao . Kaxce cc

Aa cc TaKO H3a3BaHH nopeMehaj aoge 0IHpH

y o6AHKy TaAacnOr Kpera}ba. AKO cc Ha HCTo

MecTo 6aua jeAaH xaMeH 3a ApYrHM, riopeme-

haj BoAe noHaB,ba cc HenpeCTaHO H 0IHPH

Cc Ha HCTH HaUHH.

Ilpomene KojHMa Cy H3AO)KCHC KOAH'HHe

eAeKTpHuHTeTa Ha HeKOM Merry y npocropy

craapajy nopeMehaje, y oBOM cnyvajy OCUH-

AaTOIIHe aAH HeMarepHjaAHe, KOjH cc pacnpo-

CTHpy y O6AHKY TaAacHor Kperawa H cTBa-

pajy eAeKTpH4Ha u MarHeTCKa n0A.a ; AaKAe,

pacnpocTHpaH,e nopeMehaja , BAH He MaTepH-

je. EAeKTpHVHa H MarueTcxa noAa jecy Ta-

KBa noApy'lja y npocTOpy, y KojHMa HeKa

KOAH'HHa eAeKTpHI{HTeTa HAH MazueTHa Ma-

ca, Hnp. MazHer, Mo)Ke Aa H3BpU1H paA RAH

Aa 6yAe H3AO)KeHa yTHUajy cHAa . HCroape-

meHO IIHpe}be enexrpnvnor o MarHeTHO HO-

A,e, vnje cy paBHH Kperatba Mebyco6Ho

yBeK HopManHe, jecTe eneKTpoMazxercKO 3pa-

ketne. Caa eneKTpomarnercxa 3paveHa Aajy

eneKTpoMarHeTCKH cnexTap. KoA caaxor 3pa-

veH,a Tpe6a nocMarpaTH eHeprnjy, TaAacHy

AY)KHHy H cppeKBeHuHjy.

Taaacna dyaicuua, A jecre ypameHOCT H3-

Meby ABC Ta'Ke Ha nyTy no xome cc 3paUH

npOCTHpy, y xojHMa cy YCAOBH nopeMehaja

HAM eHepreTCKH YCAOBH HCTH ,.Tj. yAameHOCT

H3Meby Ane y3acTOnne TagKe HCTHX Kapa-

KTCpHCTHKa noA,a. Tanacna Ay)KHHa cc MepH

jeAHHHUaMa 3a Ayxcnay a H3pa)KaBa cc, npe-

Ma npHpoAH 3pa4elba Koje cc nocMarpa, y

KHAOMeTpHMa (I km=105 cm) MAN McTpHMa

(1 m=102 cm) 3a Ayra'Ke u cpeAwe paAHo-

Tanace na Ao MHAHMHKpOHa ( I mm=10'7 cm)

HAH anrcTpoma( l A=10-03a X - 3paxe HAM

Y -3paKe npH veMy cc 6Hpa oua AY)KHHCKB

jeAH..Hua ca KojoM je HajAaaKule paAHTH.

(15pexeeutfuja }' jecre 6poj oculAaaunja

y jeAHHHIH Bpemeua HAH , ApYrHM pegHMa,

6poj ranaca KOjH npoTeve y jeAHHHUH ape-
McHa . MepH cc 6pojeM ocuHAaUHja y cexyH-

AH, I/S=S' I.
H3 ropH,Hx AecSMHHUnja rrpoH3Aa3H Aa je

X=c, a c= AW rAe je c 6p3HHa CBeTAOCTH
xoja H3HOCH OKO 3. 1010cm/s.

CaaxoM 3paveH,y oAroaapa oApebeHa

eHepzuja 3pavewa E , Koja 3aancH CA TaAaCH

AY)KHHC H 4peKBeaumje , urro je H3pameHo

OAHOCOM E = h HAH E = h cl ; Is je yHHaep3aA-

Ha KOHCTaHTa HAn IIltaHKOea KOHCTaHTa m

H,eHa BpeAHOCT H3HOCH h =6,625 . 10-27 ergs

• s. Kao into cc BHAH , IlAaHKOBa KOHcTaHTa

h HMa AHMen3Hje eneprHje nyra apeme

AYAAH3AM TAAAC-gECTHIJA

4¢oTOeAeeKTpHH 1( e4heKaT cacTojH cc y

Tome uITO HeKH McTaA eMHryje eAeKTpOHe

xaAa cc Taj McTaA O3pa4H enexrpOMarneTHHM

TaAaCHMa AOBO.&He eHeprnje . 4boTOeAeKTpH4HH

e4eKaT Mo)Ke cc KoHcraroaarH nOMOhy ype-

baja enja je cxema npaxa3aaa Ha CA. 4.

KaAa Ha McTaAHy nAOVHUy, xoja je eAeKTple-

HHHM npOBOAHHKOM cnojeHa c HeraTHBHHM

nonoM naAHHy X-3pauH AOBOA ,He eHeprnje, oH-

Aa Ta HAO'HUa H36auyje cAeKTpone H OHM

Text' Ka nAO'HUH Koja je ae3aHa 3a nO3H-

THBHH non. Oaaj e4eKaT cc o6j am--aaa Kop-

HyCKVA PHOM npHPOAOM CBHX eAeKTpOMar-

HeTCKHx 3pa4eHa . KopnycxyAH (Recrmue),

KojH ce Ha3HBajy 00rouu , caapace eAemeH-

TapHy KOAH'HHy eueprHje HAM Keaxr eHep-

rnje E = h, rAe je Is rlAaHKOBa xoHcraHTa, a

V cppeKHenunja 3pavewa.

EHepraja cporoua caApaxaHHx y 3paumma

ACAOM cc Tp01UH Ha pan, noTpe6aH Aa 113-

6auH eAeKTpOHe c nAoot[nue, a AeAOM Aa THM

CA KTPOHHMa npeAa KHHeruwy eaeprHjy no-

Tpe6Hy Aa cc noxpeHy H YAM OA McTaAa.

AKO c oTo1IH Hemajy AOBOMHO eHeprnje, Me-

TaA Hehe eMHT06aTH eAeKTpOHe maK HH OHAa

aim 6yAe BPAO HHTeH3HBHO o3pameH. AKO je

eaeprHja $OTOHa AoeoA.Ha, o3HageHH McTaA

he eMHTOBaTH eAeKTpOHC max H xaAa je 3pa-

aleH,e BpAO CAa6O , Tj. KaAa cc CaCTOjH OA

Manor 6poja cpoTOHa.

EMKCHja X-3paxosa . E4eKaT cynpo aH

4OTOeACKTPK4HoM ecpeKTy jecTe eMHCnja

x-3paxa xoja cc ocTBapyje noMohy McTaAHe

MO'ntue - KaAa Ha Hay naAHe CHOn eAeK-

TpOHa oApebeHom 6p3HHOM , Tj. oApebeHOM

KHHemHYKOM eHeprnjou , npH 9eMy cc Kpe-

TaH,e enexrpoHa HOHHUITaBa (CA. 5). EHep-

rnja , a Tame H dpeKaeHgnja x-3paxa, 3a-

BHCH oA eHeprnje eAeexTpOHa xoja cy Hx

npoH3BeAH.

Ayj Ae Epo ,H (Broglie) je yTBpAHO Aa
cy cae MarepnjaAHe yecTHue mace m (Koja
je Bpno MaAa ) H Koje cc xpehy 6p3HHOM

V, I PHAPYmeHe ca oAroaapajyhHM TaAacoM

enexrpOMarHeTcxe npapoAe RHja je raAaacna

AyrKHHa'A=h/mv, rAe je my Konu'luua ape-

raH,a.
OBa ABa e4 eKTa - $OToeAeKTPH'4HH H

eMHCHje x -3paxa - caApxce H3MCHy eHep-
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rHje H3Meby eAeKTpoMarHeTHMx 3paMCIIa H

MaTepHjaAHHx 4eCTHUa.

Xaj3eH($eproB ( Heisenberg ) UPHHIHn He.

oApebeHOCTH . HHje Moryhe HcroapeMeHO 3Ha-

TH noAo)Maj H 6p3HHy eneKTpOHa.

Y aTOMy eAeKTpOHH (HeraTHBHH) xpehy

Ce OKO je3rpa (n03HTHBHor) H H3rAeAaAo 6H

Aa he eACKTPOHH naCTH Ha je3rpo H Hey-

TpaAHcarH ce, aAH TO ce He AeuzaBa.

TeopHja KBaHaTU TyMa4H cTBapuo nOCTO-

jaH,e aroma 6a3Hpajy`n ce Ha 4HweHHUH Aa

je eAeKTPOH 4eCTHUa Koja HMa BC3aHy H3-

BCCH KOAHMHHy eneprHje H Koja Mo)Ke Aa

eMHTyje eneKTpoMarHeTCKe 3paKe.

AKO Ce CHOn MOHOXpOMaTH4HHX eAeKTpO-

MarHCTHHX 3paKa, Ti. cBeTAOCHH 3paw4 4Hje

ce OCUHAauHje cacroje oA canto jeAHe TaAa-

CHe AYB(HHe, nponyCTH KP03 OnTH4Ky npH3-

My, OH he, KaAa H3a1)e H3 npH3Me, nPOMCHHTH

npaaau - npenoMHhe ce. Axo ce cHOn Gene

CBeTAOCTH, KOjH je CaCTaBA,eH OA eAeKTpOMa-

rHeTCKHX 3paKa pa3AH1HTHX TaAaCHHX Ayx(H-

Ha Koje o6pa3yjy pa3He 6oje, nponycTH KP03
ofTH'Ky npH3My, OH he CC, KaAa H3 we H3a-

be, He caMO npeAOMHrH Beh H paC TH; Tj.

CHOn KOjH yAa3H paCTaBA,eH je Ha caoje 6oje

HAH Ha CBOje eneKTpoMarHeTCKe 3paKe. AKO

HOA CHMO Aa 3PaUH KOjH H3Aa3e naAHy Ha

6eAy noapIiHHy, Ao6HheMO HenpeKH3AH (xoH-

THHyBAHH ) eMHCHOHH cneKTap (CA. 1. H 3)

CaCTaBA,eH OA pa3AH4HTHX Goja Koje ce no-

cTeneno IMeH.ajy. CHaKoj 6ojH oAroaapajy

3pauH pa3AHMHTe eHeprHje, CBOJOM TanacHoM

Ay)KHHOM H KapaxTepHCTHgHOM 4,peKBeHUH-

jOM. CBeTAOCT upaeue 6oje, Koja ce Mawe

npeAaMa, oAroaapa eAeKTpOMarHeTCKHM 3pa-

UHMa awe eHepruje HAH Behe TanacHe Ap-

)KHHC HAH Mawoj (ppeKBeHL HjH: ceeTAOCT A,y-

6H4aCTe 6oje, Koja cc ja4e npenaMa, oAroaapa

eACKTPOMarueTCKHM apauHMa Behe eneprHje,

MaH,e TanacHe Ayx( HHe HAH Behe lpeKBeH11H-

je. BHAA,HBH onTH4KH cneKTap jecTe canto

Manx Aeo yKynHor cneKTpa eAeKTpOMarHeT-

CKHx 3pa4ewa (cepuja B/2, CA. 6).

AKo cc HeKOj cynCTaHUH npeAa oAppebeHa

Koea4HHa eHepruje, ona he eMHTOBaTH eneK-

TpoMarHeTCKe 3pa4e)ba. AKo ce uee HcnyHeHa

aOAOHHKOM HAH )(HBHHOM napoM noAaprHe

AejCTBy eACKTPH4He cTpyje OHAa he Te cyn-

CTaHHe eMHTOBaTH CBeTAOCT. AKo ce TaKO A0-

6HjeHa CBCTAOCT nPOnyCTF( KP03 OIrrHMKy

npH3My, OHa he ce npeAOMHTH H pacyTH npe-

Ma pa3AHMHTHM TaABCHHM Ay)KHHaMa. AKO Ce

Taxo pacyra CBeTAOCT rlpojeKTyje Ha 6eny

noeplHHHy Ao6Hhe ce HCnpeKHAafH ( AHCKOH-

THHyBAHH ) eMHCHOHH cneKTap (CA. 2, 4. H 5).

Oaa enexTpoMarHerua 3pagewa Koja eMHTyjy

BOAOHHK HAM )KHBHHa papa nOCTajy 3aT0 InTo

CV H,HXOBH aTOMH eKcz4uroeauu . CBaKOM Ta.

KBOM 3pa4ewy oAroaapa OApebeHa eneprHja

HAH oApebeHa (ppeKBeuunja.

AHaAorHo ToMe, aKO ce Kp03 aTMOC(j)epy

Koja ce C3CTOJH OA B0AOHHKa HAM )KHBHHe

nape nponycTH CHOII Gene cBeTAOCTH, oHa

Hehe BHUre caAP)KaBaTH 3paKe , jep he Mx

eneMeHTH ancop6OBaTH . Taxo ce Ao6Mja He-

npexaAaaHH ( AHcxoHTHUyaAHH ) anooplmHOHH

cnexrap.

HHAC Sop (Bohr ), HOCHAaU Ho6eAOBe

HarpaAe 3a 4)n3HKy 1922, yTBpAHO je H3Be-

cue npHHUane KojHMa ce TyMa'e cnexTpH

3pauewa H pa3AOr 36or xora ce eneKTpOHH

He ,HeyTpaAHuzy" c je3rpoM.

EAeKTpOHH, eneKTpH4HO HerarmaHe 4ec-

THUe, Kpehy Ce OKO nO3HTHBHor je3rpa.

YKynHa eneprHja eneKTpOHa HAH H.eroBa

eHepreTcxa caApr(HHa jecre 36Hp H,eroae

KHHeTH4Ke eHepruje H H,eroBe noTeHUHjaA-

He eHepruje Koja je npoy3poKOaaua 6AH3H-

HoM enexTpoHa xao HOCHoua HeraTHaHe

eAeKTpHgHe uiap?Ke u je3rpa Kao HocHOUa

no3HTHBHe eneKTpH4He cuapx(e. OBa yxynHa

euepruja eneKTpona He Mo)xe HMaTH 6HAo

xaxay BpCAHOCT Beh je no KOAH'HHH npeuH-

3HO H Ta4HO oApebeHa m 3oBe ce xeaHT

eHepruje . Y BC3H ca THM eAeKTpOHH 3ay3H-

Majy oxo je3rpa H3Becna no4py'ja y npoc-

Topy Koja Ta4HO oAroaapajy H,HxOBHM eHep-

reTCKHM caApa(HHaMa. Ta noApyija 3oay ce

KeaHTHU eHepzercxu Hueou. AoK ce eAeK-

TpOH xpehe Ha OApebeHon HHBOY OH HHTH

eMHTyje HHTH ancop6yje erleprnjy.

AKO eAeKTPOH CKO'H Ha HCKH BHU)H

enepreTCKH HHBO, yAaeeHHJH oA je3rpa, off

ancop6yje eneprHjy. Axo CK04H Ha HH)KH

eneprercxH HHaO, 6AHM(e je3rpy, off eMH-

Tyje eHeprHjy. Oee nponeHe eHeprHje cy

Ao6po oApebeHe H panne cy pa3AHUH eMep-

rHje H3Mehy pa3HHx HHaoa (CA. 6). Axo ce

Ha enexrpoH npeHece H3BeCHa euepruja,

Mawa HAM Beha OA pa3AHKe ABa oAroaapa-

jyha eneprercKa HHBoa, enexrpoH y zzpBOM

cny4ajy He ancop6yje Ty eHeprujy (aKo je

Mawa ) HAM je ancop6yje canto y oHoj xonH-

4HHH Koja je noTpe6Ha Aa CKO'II Ha CAeAe-

hH BHnIH HHBO , a BnulaK oA6auyje; ApyrUM

pe4HMa, eAeKTPOH ancop6yje canto OHC x0-

AH4HHe eHeprHje Koje Cy H3pax(eHe V KaaH-

THMa . EMHCHja CHCprHje OA CTpaue eAeKTpO-

Ha npoy3pOKyje 3pauewa Koja rpaAe eMHCH-

OHM cneKTap.

3a aTOM y KOMe HHjeAaH eAeKTPOH HH-

je eKCUHTOBaH ace ce Aa je y OCHOBHOM



(gbyHdaueHranuoM) craroy. ATOM 4HjH je

HeKH OA eAeKTpoHa Ha BHUIeM eHeprercxoM

HHBOV je y exccluroeauoM craroy.

ry

cc

KBAHTHH 6POJEBN

KapaKTepHcTHKe CBaxor eneKTpona Mo-

6HTH AecjHHHcaxe ca 4eTHPH 6poja KOjH

30By KeaHTHu 6pojeau.

EACKTPOHH cy pacnopeheHH y cAojeBH-

Ma HAM V CHCprCTCKHM HHBOMMa . YKynHa

eHeprHja CBHx eneKTpoHa Ha jeAHoM eHep-

rCTCKOM HHBOy npH6AH )KHO je je4HaKa. Csa-

KlI OCHOBHH HAM rAaBHH eHCprCTCKM HHBO

o3Ha4yje cc ueAHM 6pojeM (cepMja S/3, CA.

7): 1, 2, 3, ... n. TM 6pojeeH 30By cc zAaa-

Hu KBaHTHU 6pojeeu KojH HaM Ka3yjy Ko-

AuKa je eHeprHja eneKTpona Ha rAABHOM

eHeprercxoM HHBOy. CAojeBH HAH HHBOH

MOry Cc O3Ha4HTH H CAOBHMa : K, L, M,

_ N... OCHM Tora , rAaBHH KBaHTHH 6poj yxa-

3yje H na MaKCHMaAHH 6poj eAeKTpoHa KOjH

cc MO )Ke HaAa3HTH Ha jeAHoM euepreTCKOM

HHBOy HAM CAOjy a To je 2 . n2. TaKO he

Ha RpBOM eHepreTCKOM CADjy HAM NNBOy

6MTH 2 . 12=2 eneKTpoHa, Ha ApyroM 2 . 22=

= 8, Ha TpeheM 2 . 32=18 eneKTpona HTA.

CBaKM rnaBHM eHeprercxH HHBO AeAH CC

Ha nOAHHBoe KOJH o3Ha4aBajy ApyrH KBaHTHH

6poj KojH CC 30Be op6ura1HU K6aHTHU 6poj,

cexyudapHu KeaurHu 6poj HAM cnopeduu

KeauTnu 6poj a o6eneKaBa cc ca 1.

AKO 6HCMO V H3BeCHOM TpCHYTKV MOrAH

Aa OApeAHMO nonoacaj eneKTpoHa y rrpOCTOpy

H Aa ra 03Ha4HMO Ta4KOM , 3aTHM Aa My OA-

peAHMO n0H0B0 nOAO)Kaj y HeKOM ApyroM Tpe-

HyTKy, 3aTHM V TpeheM H TaKO AaA e cBe Aox

He Ha4HHHMO BeANEM 6poj TaKBHX o3Haxa,

A06HAH 6HCMO IJpTCK Ha KOMe 6H O3HaKe no-

AOBCaja eneKTpona y H3BeCHOM rloApygjy 6H-

Ae BpAO ryCTO VUPTaHe H CKOpO 6H cc Mebyco-

6H0 AoAMpHBane, a V HeKOM ApyroM pejOHy

oxe 6H 6MAe Bpno yAaAeHe jeAHa oA Apyre.

OBaKBHM npeACTaBi aiaeM Ao6Hja cc T3B.

„eneKTpOHCKH o6AaK" KojH HaM yKa3yje rqe

cc MO)Ke HahH eneKTpOH.

Y CTBapu, eAeKTPOH Ce MOBCe HaAa3HTH V

6HAO KOJOj Ta4KH OKO je3rpa OCMM y je3rpy.

AAH nOCTOjH jegno nOApy4je y npOCTOpy y

KOMe je CaCBHM Moryhe Aa cc HaHhe Ha eAeK-

TpoH H ApyrO Y KoMe je TaKea BepouaTHoha

BpAO MaAa . rloApy4je y rIPOCTOPY OKO je3rpa,

y KOMe je CaCBHM Moryhe cpeCTH CACKTpOH,

Tj. OHO V KOMe je eAeKTpOHCKa r5CTMHa Haj-

Beha , 30Be cc op6urana.

CeKVHAaPHH KBAHTHH 6poj 1 Moxce Aa Ao-

6Hje n BpeAHOCTH , IR)4eB OA 0 . 1-beroaa MaK-

CHMaAHa BpeAHOCT jecTe n - 1 na Cy Te BpeA-

HOCTH 0, 1,. 2 ... n - 1; H,HMa cc AOnHCyjy

CAOBa s, p, d, f H oHa o3Hagaaajy o6auK U

eeilu4uuy op6uraae. TaKO 3a n=1,1 =0, 3a

n=2,1 Ao6Hja BpCAHOCTH 0 H I HTA . Op6HTa-

Ae S HMajy c(^epHH O6AHK H H,HxOB cc npe4-

HHK noaehaua c rnaBHHM HHBOOM . Op6HTane

p HMajy 06AHK KOJH je npHKa3aH Ha CA. 3.

H 4; O6AHK op6HTana d npHKa3aH je Ha CA.

6. Cue op6HTane xoje cc He o3HagaBaajy ca s,

opHJCHTHmy cc noMOhy 3 oce KapTe3Hjanexor

(npaaoyrnor) KoopAHHaTHor cMCTeMa 4HjH je

no'eraK y je3rpy. Ha npBOM eHeprercxoM HH-

BOY HeMa Op6HTaAa P, Ha APYroM eHepreT-

CKOM HHBOY HeMa Op6HTaAa d, Ha TpeheM

HeMa op6HTane f HTA.

EAeKTpoHH cc o3HagaBajy jeAHHM 6pojeM

(KojH npeAcraBAa rnaBHH KBAHTHH 6poj H

o3Ha4aaa rAaBHH eHepreTCKH HHBO Ha KOMC ce

eAeKTpOH HaAa3u ) y3 xojH cc AOHHCyje cAo-

Bo (xoje oAroaapa cexyHAaapHOM KBaHTHOM

6pojy H noKa3yje o6AHx op6HTaee ). EAeiTpoH

is jecre onaj, 4HjH je rAaBHH KBaHTHH 6poj

paBaH 1 , Tj. HaAa3H cc Ha npBOM eHepreT-

CKOM HMBOy; eAeKTpoH 25HaAa3M Cc Ha Apy-

roM eHepreTCKOM HHBOY.

Mum je enexrpoH MarepHJaAHa 4ecrnua

y KpeTawy, xoja je H HOCHAau OApebene Ko-

AH4HHe eAeKTpHHHTeTa , OH CTBapa OApebeHO

MarneTCKO note H nonaUla cc Kao BPAO Manx

MarneT , KojH cc opnjeHTHme aKO cc noABP-

rne yrHUajy Hexor Apyror, cnot m fr MarHeT-

Hor no, ,a. Pa3AHMHTe opljeHrauuje A4HHH-

Nry cc TpehoM BPCTOM KBaHTHHX 6pojeaa,

MazuercKuM K6aHTHUM 6pojeM M. H oeaj

6poj je ueo, IIO3HTHBaH , paaaH HynH HAM He-

raTHBaH.

EAeKTPOHM cc o6phy n oKO Csoje oce.

To poTauHOHo KpeTaH.e Ha3HBa ce cnuu, a

Ae4HHHme cc 4eTBpTOM BPCTOM KBaHTHHX

6pojeaa, Keauruu ,H CHUHCKUM 6pojeM HAM

porayuoHuA KeaHTnuM 6pojeM. OBaj 6poj mo.

-Ace HMATHBpe4HOCTH -1/2 H +1/2 npeMa To-

Me Aa AM je cMHcao poTHpalba y CMHCny xO-

Aa Ka3aMKe Ha cary HAM V CVnPOTHOM CMH-

CAY. ABa enexrpoHa Ha HCTOj Op6HTaAH Tpe-

6a Aa HMajy cnHHCKe KBaHTHe 6pojeue cynpo-

THOr 3HaKa, Tj. Tpe6a Aa cc o6phy y cynpoT-

HOM csrHCAy; 03Ha'aBajy cc 3HaKOM T 1 (CA.

5). 3a Taxae eneKTpoHe axe cc Aa cy cna-

peHM H o6pa3yjy Ay6AeT. ABa enexrpoHa Ha

pa3AHMHTHM op6HTaAaaa Mory HMaTH HCTe

cnHHCKe 6pojeBe H He Mopajy 6HTH cnapelH;

OHM cc npe,scraBroajy caTT.

HayAMjeB npHHUen Hcxey4HBOCrW. ABa

eAeKTpoHa jeAHor aroMa He MOry HMATH CBa

4eTHpH IcBaaHTHa 6poja jeAHaxa.
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EAEMEHTH

HEPHOAHH CHCTEM

EAeMeHTH Cy y n04eTKy 6HAH KAaCHcfHKO-

BBHH npema CAHMHOCTHMa HAH pa3AHKama H.H-

XOBHX oco6HHa. IIpBy xnacHClHKauxjy no Ko-

amjoj cy eneMeHTH rpynxcaHH npeMa wxxoBHM
aTOMCKHM Te)IU1H Ma H H,HxOBHM BaneHUaMa,

Aao je A. J. McHAemejeB (1834-1907), KOJH

je Hamao Aa cc CAHgHOCTH oco6HHa eAeMeHa-
^Ta H wHXOBHX jeAHwewa nCPHOAH1KH nojaB-

&vjy. Y McHAeA.ejeBMeBOM nepxoAHOM cxc-

TeMY HeAocraja H cy OHH eneMeHTH KOjH Cy
y To speme 611AH HenoaHamH ; 3a wRx je MeH-

M AeA,ejes ocraBHO npa3Ha MecTa H npeABHAeO

xapaxrepHCTHxe THX eneMeHaTa H HHXOBSX

jeAHwewa . Kacnnje, xaAa Cy H TH eAeMeHTH

0TKpHBeHH , McHAeMejesA.eBa npeABHbawa 6H-

- Aa cy norspbeHa . AaHac je npelo 100 no3Ha-

rax eneMexara xnacxltHKoaaxo no EOpoBOM

nepHOAHOM CHCTeMY H npema eAexrpOHCxoj

CTPYKTVPH aroma 4Hje OCO6HHe 3aance OA

aTOMCKOr 6poja Z n Taro cy nopebanu Aa

H,HXOB 6poj pacre noBehasajyhH cc OA jeAHOr

AO cneAeher , yseK 3a 1 . To 3Ha4ri Aa aTOMH

csaxor cAemeHTa HMajy y CBOM je3rpy no je-
tnr

AaH npOrox Bxme , a y oMOra4y no jegax eAeK-

TPOH Billie OA aroMa Ha npeTXOAHOM Mec-

Ty. HCTO TaKo , aTOMCKa Te2KHHa cc noBeha.

Ba KOHCTaHTHO , OCHM Y TPH cAy4aja.

Y nepHOAHOM CHCTeMy eneMeHTH cy pac-

nopebeHH y pedoeuMa HAH nepuo. uua m y

ciaMrurujaMa unu zpynaxa. Caaxa nepnoAa ne-
PH0AHOr cHCTeMa Kapaxrepnme cc THMe irro
aroMH Koje ona caAp)KH HMajy HcrH rnarHH

exepreTcKH HHBO , a 6poj Tor HHBOa 3a jeAaH

je BehH oA 6poja H3 nperxogxe nepnoAe. V

npBOM eHepreTCxoM HHBOy HAH HHBOy K, rAa-

BHH KBBHTHH 6poj n=1, Mory cc HaAa3HTH Ca-

MO 2 . 12=2 eAeKTpoHa . Y TOj OCPHOAH HaAa3e

cc canto BOAOHHK Ca aTOMCKHM ( peAHHM) 6pO-

jeM Z = 1 H xeAHjyM ca aTOMCKHM 6pojeM Z=2.

IIocAe oBa ABa enemeHTa n04HIbC Apyra ne-

PHOAa KOja ce KapaKTepmHle ApyrHM eHep-

FCTCKHM HHBOOM HAM HHBOOM L, 4HjH je rAa-

BHH KBBHTHH 6poj n=2, TC 3aTO Ha TOM HH-

W` soy MO)K CBA1M caBaTH 2 . 22=8 enexrpoxa,

na je TO Kparxa (MaAa) nepxoAa ca cBera 8

eneMexara . Tpehoj nepHoAH oArosapa eHep-

reTCKH HHBO M ca rAaBHHM KBaHTHHM 6po-

jeM n = 3, na Ha rAaBHOM eHeprercxoM HH-

Boy enemexra OBe nepiOAe M0,Ke 6HTH

2 . 32=18 eneKTpoHa , aAH H oBa nepnoAa je

Kparxa m HMa camo 8 eneMexara , jep Ha eHep-

reTCKOM HHBOY KOjH Cc HBAa3H CHOA.a He

Moace 6HTH BHme oA 8 eneKTpona. 3amHM

AOAa3H 4eTBpTa nepuoAa ca eHePreTCKHM HH-

BOOM N H rAaBHHM KBaHTHHM 6pojeM n=4,

na Taj eHepreTCKH HH80 MOlKe Aa caApaoi

2 . 41=32 eAeKTpOHa, a yJeAHO, TO je y nepH-

OAHOM cncTeMy H npsa Ayra'Ka (BeAHKa) ne-

pHOAa y Kojoj cc, npema peAHHM 6pojeBH-

Ma, AOrlYH.aBa npeTXOAHH HHBO M AO 18 ene-

TpoHa, 11110 npeAcTaB.na MaKCHMyM xojH

eHeprercxH HHBO M mow e Aa caApHCH. H ne-

Ta nepHoAa je Ayra4Ka (seAHKa) H Morna

6H cagpacasaTH 2 . 52=50 enexrpoxa, aAH

OHa HMa HnaK canto 18 eneMeHaTa Kao H

npeTxoAHa, jep CnOA.wH HHBO i.+O2Ke Aa ca-

APIKx canto 8 eneKTpoHa a npCTxOAHH, Hu)KH

HHBO , Monte Aa HMa yxyr[Ho canto 18. lUecra,

MHOrO AYxca nepHOAa y Kojoj cc nonywasa

HHBO n=6, Monce Aa caApx(H 2 . 62=72 enex-

Tpona. Y osoj nepHOAH xoja caAp>KH 32 ene-

McHra nonywasa cc npelXOAHH eHeprercxH

HHBO. CeAMa nepHOAa ca4p)KH HCTH 6poj ene-

McHaTa KaO H npeTXOAHa, aAn OHa HHJC KOM-

HACTHa jep HeMa BHme no3HaTHx eneMexara.

BeAHgHHa aTOMa . 11pe4HHK aTOMa TefKO

je oApeAHTH. EAeKTPOHH He 3ay3HMajy yBex

HCTO oAcrojaH.e OA je3rpa. IIoApy'je aTOMa

y xoMe je Moryhe HaHhH Ha eneKTpOH pena-

THBHO je Bpno npOCTpano. OcHM Tora Ha

aTOM yTH4y H OKOAHH aTOMH, na weroa npe-

4HHK sapnpa npeMa CAO6OAH KOjy My AOny-

urrajy cyceAHH aTOMH. 36or Tora je Moryhe

OApeAHTH camo npH6AH)KHO nonynpe4HHKe

aTOMa.

V Hcroj rpynH eneMeHaTa no nepHOAHOM

cncTeMy noAynpe4HHUH aToMa pacry noses

oAo3ro na HaHH,Ke. V jegnoj HCTOj nepHOAH

nonynpe4HHCCH aroma cMawyjy cc HAyhH cAe-

Ba HBAeCHO.

JOHHaagIIOHH nOrexuHJaA. Kao IUTO je Beh

peneHo, xaAa cc jeAHOM CACKTPOHy CaOnlUTH

H3BeCHa KOAH4HHa exeprHje, OH CC excuHTyje

H CKO4H Ha BHIHH eHCpreTCKH HHBO, XOjH CC

HBAa3H Ha cehoj yAabeHOCTH OA je3rpa. AKO

je caon1 iTerra eHepruja AOBOt,HO BeAHKa, eAe-

KTpoH cc OABOJH oA aTOMa KOJH je AOTAe 6110

HeylpanaH; oBaj Ilpouec 3ose cc joHU3at4Uja,

a exeprnja norpe6Ha Aa cc jeAaH eneKTpon

OABOjH OA aroma 30Be cc jonu3al{uona euep-

zuja HAH joHU3aµuoHu noreHyujai. EAeKTpH-

4xH HeyrpanaH aTOM, xojH je H31y6H0 jeAaH

enexrpon, npeTaapa cc y no3uruean JON HAH

Karjon; Imp. Na -r Na + +e-. JonH3auH-

0HH noTeHuHjaA MepH cc eAeKrpOOK-BOATUMa;
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1 eneHTppOH - BOAT (eV)= 1,60. 10 - 12 epra. Aa
6H cc oA aToMa HaTpnjyMa oABOjHO jeAaH

eACKTpOH norpe6Ha je eHeprnja OA 5,1 eV.

Moryhe je OABOjHTH H BHme eneKTpona oA
jeAHor aToMa , canto cBaKH II/T noTpe6Ha je

Beha eHepruja , jep yBeK BaA.a caBAaAamH

npHBAa4Hy CHAP U03HTHBHO HaeAeKTpHcaHor

KaTjOHa.

Y HcToj rpynH nepHOAHor CHcreMa joHH3a-

LjHOHH noTeHUMjaA OnaAa HAYhH OA03rO HaHH-

Bce, a y nepxoAHMa cc noaehaaa HAyhH Ka

AecHOj cTpaHH.

EAeKTpOHCKH B4'HwrTer . - Ilocroje aro-

MH KOjH , yMCCTO Aa oTnyurrajy eneKTpoHe,

HMajy TeHAeHUHjy Aa npHMajy eneKTpoHe ApY-

rHx aTOMa . KaAa eAeKTpH4KM HeyTpaAaH

. ATOM npHMH jeAaH eneKTPOH npeTeapa cc y

HezarueaH ion Unu anion ; Hnp. Cl+e- -►

Cl . TenAeuuaja aToMa Aa npHMajy eneK-

TpoHe ApyrHX aTOMa 3oae cc e.leKTpOHCKU

. a0UHUrer , KOJH npeAcTaaMa eHeprnjy noTpe•

6Hy Aa HeyrpaAHH aTOM npHMH eneKTpOH a

MepH cc - eV . Ha npuMep , eAeKTpoHCKH

a4,HHHTeT xnopa je - 3,75 eV.

O 'HEPHOAHOM CHCTEMY
Y caaKOj nepMOAH Oco6HHe CACMCHaTa H

H.HXOBHX j eAHibeH.a cHCreMaTCKH cc Meu.ajy. V

CBaKOj rpynH eneMeHTH MMajy allaAOrHe ocO-

6HHe jep je 6poj eAeKTpoHa Ha H.HXOBOM

CnOMHOM HHBOy HCTH . Y TMHH4HHM rpynaMa

xao MITO cy rpyne KpaTKHx (MaAHx) nepno-

Aa, H y npaHM H nOCAeAH.HM rpynaMa Ayra4-

KHx (BeAHKHX ) nepMoAa , Tj. y ceaKoj noA-

rpynH a caaxe rpyne u y noArpynH b rpyna

I H II , 6poj eneKTpona y cnOMHOM HHBOY je

yjeAHO H 6poj KOJH o6ene>Kasa rpyny. npe-

Aa3HH (TpaH3HUHOHH ) eneMeHTH , KOjH cc Ha-

Aa3e H3Mehy npeTXOAHHx rpyna , noxa3yjy

CAH4HOCTH H pa3AHKe OCO6HHa npeMa cHrya-

UHJM; OHH HMajy I HAH 2 CACKTPOHa Ha CHO-

MHOM eHCpreTCKOM HHBOy.

EAeMeHTH nOCAeAH .e rpyne ca no 8 eAex-

Tpoua Ha CnO.bHOM HHBOy, HCKMy4yjyhH npBH

(xeAMjyM ) KOjH HMa caMO ABa, jecy nneMe-

HHTH racoBH : xeAHjyM ( He), HeOH (Ne), ap-

roH (Ar), KpuIITOH (Kr), KCeHOH ( Xe) H paA-

OH (Rd ) u xeMHjcKH cy HHTepHH HAM BpAO

TeluKO cTynajy y jeAu}*.ewa. Crpyxrypa uae-
McHUTUX zacoea y xeMuju je eeoAra eaxua.

EAeMeHTH rpyne la ca no jeAHHM eAeKTpo-

. HOM Ha CMOMHOM HHBOy jecy aAKajTHU Me-

Tallu: AUTUJyM (Li), HaTpHjyM ( Na), KaAHjyM

(K), py6MAHjyM (Rb), ue3HjyM (Cs), 4paH-

UHjyM ( Fr). OBH eneMeHTH HMajy oco6HHe

Aa Aaxo oTnynlrajy Taj eneKTpoH H Aa cc

npeTBapajy y xaTjoHe; OHH Cy nO3HTHBHO jeA-

HOBaACHTHH , xeMHjCxH Cy BpAO aKTHBHH na

cc y npHpoAH He cpehy V CA060AHOM CTalby.

CaCTaB H oco6HHe H.HxoBHx jeAHH.eWB BeoMa

cy CAH'HH, yBeK rpaAe jeAHH.eH.a H IbHxoBH

xA0pHAH KPHCTaAHIHy no TecepaAHOj cHCTC-

MH. TH eAeMeHTH Cy THnH4HH MeraAH.

EAeMeHTH rpyne Ha ca no ABa eAeKTpo-

Ha Ha CMOMHOM HHBOy jeCy 3eMMHOdIAKa nu

McTallu: 6epHAHjyM ( Be), MarHe3HjyM (Mg),

KaAOHjyM (Ca), CTpOHuHjyM (Sr), 6apujyM

(Ba) H paAHjyM (Ra) HMajy TeHAenuujy Aa

OTnyurrajy Ta Ana eneKTpona na Cy n03HTHB-

110 ABOBaAeHTHH . H OHM Cy THHHUHH McTaAH

H BpAO cy peaKTMBHH. PaAHjyM , KAacHUHH pa-

AHOaKTHBHH eAeMeHaT , no CBOjHM OCO6HHaMa

CAH4aH je OcTaAHM eAeMeHTHMa Te rpyne.

EAeMeHTH rpyne Vila ca no CeAaM eAex-

TpoHa Ha CMOMHOM enepreTCxoM HHBOy, 4Ay-

op (F), xnop (CI), 6pOM (Br), joA (3), CAM-

4HH Cy . OHM MMajy TeHAeHUUHjy Aa npHMe je-

AaH eAexrpoH H Aa Taxo npeby y alljOH, na

Cy HeraTHBHO jeAHOBaneHTHH . To cy HeMe-

TaAH ; BeoMa Cy peaKTHBHH H H.HXOBH MOAe-

KyAU HMajy no Ana aroma.

Y HCTOj nepaoAH, yKOAHKO ce Hex" eAe-

McHaT Hana3H BHUIe nyra , yTOAHKO Cy BHIIIe

HarnallleHe H.eroBe McTaAHe OcO6HHe H, Ha-

CynpoT TOMe, yKOAHKO ce HaAa3H BHIIIe yqe-

CHO, lTOAHKO cy BMnle Harnanlexe H.eroBe

HeMeTaAMe oco6HHe . Y Hcroj rpynH , yKOAHKO

cc eAeMeHaT HaAa3n HI]Ke, yTOAHKO cy ja4e

Harnanlene H.eroBe McTaAHe oco6HHe. Q>Ayop,

KOjH cc Hana3H Ha Kpajy npse xpaTKe nepH-

OAe, jecTe eAeMeHaT ca Hajja4e H3paxcenHM

HeMeTaAHMM oco6uuaMa . Ije3HjyM , xojH npeT-

XOAH MaAO n03HaTOM eAeMeHTy 4,paHUHjyMy,

xojH cc HaAa3H Ha AeBOM Kpajy nepuoAe H Ma

AOH.eM Kpajy rpyne, jecre eAeMeHaT ca Haj-

jaqe H3pa K HHM MCTaAHHM OCO6HHaMa. 13-

Meby oae ABe KpajHOCTH HaAa3e Cc CBH no-

CTeneHH npeAa3H.

McTaAH cc OAAHKyjy THMe LUTO Cy A06pH

npOBOAHHUM eAeKTpHuHTeTa; HMajy McTaAHH

cjaj ; OHH C '{ eAeKTpono3HTHBHH , HMajy TeH-

AenuHjy Aa ornynlTajy eneKTpoHe H npeAa3e

y no3HTHBHC joHoBe . H3y3eB HKHBe Koja je

Te4Ha , CBH OCTaAH MCTaAH Cy 4BpCTH Ha O6H-

4HOj TeMneparypH.

HeMCTaAH cc OAAHKVJV THMe UITO HHCy

Ao6pH npOBOAHHUH TonnoTe H eneKTp1UHTeTa,

HeMajy McTaAHM cjaj , enexrpoHerarxsHH ey,

Tj. MMajy TeHAeHUMjy Aa npHMajy eneKTpoHe

14 Aa Ha Taj Ha4HH npenaae y HeraTHBHe jO-

MOHe . Ha o6H4HOj TeMnepaTypH Mory 6HTH

y 4BpCTOM craH.y (Kao yrMeHHK , cyMnop H

4OC4>op ), HAM y racOBHTOM (Kao KHCeOHHK,

a3OT, xnop ); 6poM je jeAHHH Te'aH HeMeraA.
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XEMHJCKE BE3E
Ao CaAa CMO nocMaTpaAH aTOM Kao no-

ce6Hy ueAHHy. MebyTHM, aTOMH HcTor HAH

pa3AHVHTHx eneMexaTa Mory ce cjeAHHHHTH y

aTomcre arperaTe H AaTH jeAHH ,eIae. OCHOBHa

jeAHHCTBexa yecTHUa Hexor jeAH aeH,a jecTe

MOAeKyA, eAeKTpHMKH HeyrpanaH, CaCTaBteH

OA ABa HAM BHme aTOMa. TaKo je MOAeKyA

BOAe jeAHweme cacTaBAaeHO OA ABa aToMa BO-

AOtrHxa H jeAHor aToMa KHceOHHKa . KOA He-

KHX jeAHHaeH.a, Hnp . KoA KaAHjyMxnopHAa,

HenoAecno je ynOTpe6AanaTH Hams MOAeXVA,

jep je TO UHHOBCKH arperaT joxa K+ H joxa

Cl-. HOHamame eneKTpoxa y jeAHH,eH HMa

Monte ce TyMa4HIH Ha ABa HaxlHHa:

a) McTOAa MOAeKyACKUX op6urana no Ko-

jOj ce cMaTpa Aa Ha CBaKH eACKTPOH KOjH

npnnaAa CBHM je3rpHMa MonexyAa jeAHH,eH,a,

AejcTayjy ApyrH eneKTpOHH ; TaKO ce OBO H 0

MOAeKVACKHM eHepreTCKHM HHBOHMa anaAOrHO

aTOMCKHM eHepreTCKHM HHBOHMa;

6) MCTOAa aTOWCKUx op6uraAa , npocrnja

aAH Mau,e Ta'Ha, HO KOjoj ce cMaTpa Aa cy

aTOMH KojH cauHH,asajy MoneKyne jeAHaxH

oABojeHHM aTOMHMa, H3y3eB mTO jeAaH HAM

BHme enexrpona ca CnOA,HOr HHBOa MOry npH-

naAaTn CnOA,H,eM HHBOy Hexor Apyror aroMa

MOAexyna.

ATOMH KojH cavHtaasajy MOAeKyA Meby-

co6HO ce npHBAame; TO npHBAaveH,e je xeAtuj-

cKa ee3a, npH meMy yqeCTByjy eneKTpoHH

cnoA,tt,er HHBOa HAM nepHdlepHH eneKTpoxH,

KOjH ce 3OBy eaneut4uoHu eneKTpoxu; npHBAa-

vna cMAa 30se ce tuna ee3e. Y xemnjcKHM

cjeAHHaBal1Ma 6poj npoTOHa if je3rpy Ce He

Melia.

YKynna eHeprHja aroMcxor arperara He-

Kor jeAHH,etr.a Mataa je OA 36Hpa eHeprnje

nOjeAHHHX oAnojeHMx aTOMa . Taxo CC Tyma9H

cTa6HAHOCT jeAHH,eHa, jep y npHPOAH noC-

TojH yBex TeHAeHuuja Aa nocrajy cync-raHue

c MaIaMM eHCPrCTCKHM caApxcajeM.

ATOMH MHOrxx eneMexaTa rexce Aa, npH

o6pa3oaatay jeAHHeHa, ynorrryHe cnoA,HH

MarHeTCKH HHBO eneKTpoHHMa , Taxo Aa Ha-

rpaAe OKTCT (8 enexrpona) xao mro je To

KOA Haj6AH?Ker nneMenHTor rata, npH veiny

npuMajy HAM ornymrajy eneKTpoxe HAM HX

yxA,yvyjy if HUBOe o6a aroMa. OBO He Bax(rt

3a tae enemenre nepHOAHMHOr CHCreMa, 'mja

je TeHAeHtwHja Aa HMajy caMO ABa eneKrpoHa

xao xeAHjyM.

JOHCKA ( eneKTpoBaneHTHa) BE3A

JeAHH,etla Koja cy se3ana OBOM BPCTOM
Be3a He caCToje ce OA MOAeKyAa. KOA OBOr

rxna Be3e enexrponH nOTnyHO npena3e c jeA-

HOr aroMa ma Apyrn, Tj. jeAaH ATOM OTniITa

jeAaH HAM BHme eneKTpoxa xoje ApyrH aTOM

npHMa. ATOM KOjH je OTnYCTHO csoje eneK-

rpoHe nperaapa ce if n03HTHBHH joH HAM Kar-

lOH ca OHOAHKO nO3HTHBHHX map,KH KOAHKO

je eAeKTpOHa H3ry6HO , a aTOM KojH je npH-

MHO Te eAeKTpoHe nperaapa ce if HCFTHBaH

jOH HAM anion ca OHOAHKO HCraTHBHHX map-

x(H KOAHKO je eAeKTpoHa npHMHO . Spoj OT-

nymreHHX HAM npHMA ,eHHx eneKTpoxa npeA-

craB,ea joHcxy eaneng y, no3HrHBHy HAM He•

raTMBHy, npema Tome Aa AM je y nHTatr>y or-

rryWTaH,e HAM npHMatbe eneKrpoHa. Spoj no-

3HTHBHe joHCKe Banenue eneMexaTa KOjH CC

HaAa3e y npeoj rpynH, y rIOAF if0H a nepH-

OAHOr cncreMa jeAHax je 6pojy rpyne. Taxo

je BaAeHua Kannjyma +1, a KaAUHjyMa +2.

Spoj Herarnane joncxe BaAeHUe KoA eAeMe-

Hara nOCAeA a rpyne if nogrpynH a, jeAHaK

je 6pojy rpyne yMaH,eH 3a 8. Taxo je 6poj

HeraTHBHe joncxe BaAeHue . xnopa jeAHaK

7 - 8 = -1, a KHCeoHHxa 6 - 8 = - 2.

BaAeHrra nneMeHHTMX racoea je 0.

JoHCxa jeAHtbetaa, KaAa Cy y '1BpCTOM cra-

tt,y, o6pa3yjy TPOAHMeH3HOHaAHy KpHCTaAHy

Mpexcy, V KOjOj ce jOHM HaAa3e Ha YBOpOBMMa

nopebaHH HaH3MeHH'IHO , Vac HO3HTHBHH qac

HeraTHHHM, Mebyco6HO npHByveHH jaKMM eAe-

TpocraruvHMMt cnnaMa. Tone ce Ha BHCOKoj

TeMneparypH, jep je norpe6Ha 3HaTHa KOAH-

vHHa exeprnje Aa ce caaAaAa eHeprnja Be3e

H pa3opH joncxa crpyxrypa. Hcronmena HAM

pacTBOpexa, oBa jeAHH,etta npoBOAe eAexrpH-

UHTeT.

KoA KaAHjyMxAOpHAa K+Cl- (ne KCI),

aTOM xannjyMa 'HJH je aTOMCKH (HAM peAMH)

6poj 19, HcnymTa jeAaH eneKTPOH ca csor

cno%HOr enepreTCxor HHBOa H nperaapa ce

y I:arjOH xaAHjyMa ca 19 npOTOna if je3rpy H

18 eneKTpoxa y oMOravy. Taj Hcnymreiu enex-

TpOH npHMa aTOM xnopa gHjH je aTOMCKH

(peAuH ) 6poj 17 u nperaapa ce if aljoR xnopa

KojH caAP2KH 17 nporoHa if je3rpy H 18 eAeK-

TpoHa if oMOravy . 06a oBa joxa HMajy cno-

.bHH eHepreTCKH HHBO OA no 8 eAeKTpOHa

xao apron . Y recepaAHOM (xy6HOM) Kpncra-

Ay K+C1- cBaKH jOH K+ of:py2KeH je ca 6

joxa xnopa H cBaKH joH Cl- ca 6 joxa xaAH-

jyMa . V MarHe3HjyMCyA4iHAy - Mgt+S2- -

aToM MarHe3njyMa ycryna aTOMy cymnopa 2

enexrpona, na TaKO nocTajy jouH Mgt + H

S2- KojH HMajy crpyxrypy THna HeoU (Ma-

rHe3HjyMOB joH), OAHOCHO THna apron (CyM-
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nopoB joH ); muxoBe joHcKe naAeHue cy

+ 2 u -2.

McTaAH Koju cy pacnopeleuu y ueuTpaA-

_ HOM Aeny Ta6AHUe nepnoAHor CHCTeMa HeMa-

jy TeHAeHuHjy Aa A06Hjy cTpyKTypy Hexer

nneMeHHTor raca , 4HMe cc o6jamuasajy H,H-

xoBe pa3AHMHTe joucKe BaAeHUe . Taxo rBo-

xa(be MO)Ke 143ry6HTU ABa enexrpoua H upehu

V Qiepojone Fe) +, HAN TpH eneKTpona it ripe.
hH y t{)epujone Fe3+, na cy Herose joucKe
Banenue +2 H +3.

Kaa ce Cpe6po jouH3yje OHO ry6H jeAaH

enexrpoH H ocTaje ca 18 eneKTpona y cnoA,-

HOM eHepreTCKOM HHBOy . Axe ce Ag + cjegN-

HH ca KBCeOHHKOM 01-, nOIHTO je jOHCKa Ba-

MAeHUa cpe6pa +1 a KHceouuxa -2, norpe-

6Ha cy ABa aToMa cpe6pa 3a CBaKH aTOM xH-

CHOHHKa.

KOBAAEHTHE BE3E

.H V MOAeKVAHMa C KOBaAeHTHHM Be3aMa

_ CBaKH aTOM Te2KH Aa Ao6Hje enexTpoHCxy

cTpyKTypy Haj6AHxcer nneMeHHTor raca HAM

HeKy APyry CTa6HAHy eAeKTPOHCKV KOH4iHry-

panujy. KOA OBOr Tuna Be3a HeMa HH OTny-

_MfTatba HHTH npHMaH,a eAeKTpoHa y npaBOM

CMHCAy rC pe4H, Bch cy jeAaH HAM BHtue eAeK-

TpOHa 3ajcAHU4xH cBaKOMe OA aTOMa KOju

rpaAe MOAeKyA. Hap eAeKTpOHa rpaAH dy6ner,

_3ajeAHH4KN 3a ABa HAM BHWe aroma, TaKO

Aa Ca eAeKrpOHHMa KOjH cc Bch HaAa3e V

CnOA,HOM OMOTa4y THx aroma ynornytbyjy tbH-

xoB 6poj Au 8 (OKrerna reopuja) H eTa6HAH-

-3V.FV trx. KaAa jeAHOM Be3a nocraue , ouga o6a

je3rpa npuBAage ABa 3ajeAHH4xa (AeA eua)

eAeKTpOHa.

AKO Cc OA no jeAttor enexrpoua cBaxor

.aroma HarpaAN 3ajeAHH4KN eAeKTpOHCKH nap

(Ay6AeT), OHAa Taj jedan nap H3Mehy ABa

aroma rpaAH npoCTy Be3y. Axo Be3y rpaAe

ABa eneKTpoucxa napa oHAa je Be3a ABory6a;

MOA Tptf eneKTpoucxa papa , se3a je Tpory6a.

CBaICN enexrpoH uMa cBojy aroAfcxv OP-

6urany, AO; axo cc Hexu eneKTpoH Be,xe ca

eAeKTpOHOM HeKor Apyror aTOMa, OHAa no-

.cTaje Monexyncxa op6urana, MO. Axo ce cje-

AuHe ABC aTOMCKe Op6HTane TNna s HAM je-

AHa Tuna s a Apyra Tuna P, Tj. op6MTaAa

ynpaBA eHa no 3eMMHmHOj AHHH]H Koja npo-

%a3H KP03 ABa je3rpa, nocraje Monexyncxa

op6HTana Tuna 8 ; axo ce cjeAHHe ABC aTOM-

cxe ap6Hrane Tuna p nocraje Monexyncxa op-

6MTaAa TNna r. Tpe6a Hano eHyTH Aa HHKa-

-KBO rpa4H4xo npCACTaBAaFbe MOnexyAcxux

op6urana. Kao yocTanoM HM rpadu4KO npeA-

craslbaibe aTOMCKHx op6HTaAa , He Mo)Ke 6uTH

peaAHO.

EHeprercxH caAp)xaj jeAHe MoAcKyAcKe

op6HTaAe MauH je OA 36upa eHeprerCKNX Ca-

Apacaja aTOMCKHX op6HTana. KosaneHTHa Be-

3a je BpAO jaxa; Monexyna cy AHCKpeTHH, 6u-

AO Aa Cy V 4BpCTOM, TC4HOM HAM raCOBHTOM

cratby, pa3AHKyjy Ce jeAHHO mIO Cy ypebeuH

HAM Heypeheuu, npeMa 4lH3HgKOM cTatby. Ko-

BaAeHTHa jeAHtbetba Cy AomH npOBOAHHUH

eAeKTpHUHTCTa H TOMOTe.

V Monexyny BOAOHHKa, H) (CA. 2) cBaxo

OA ABC je31'pa BOAOHHKOBOr aTOMa HMa 110 ABa

eneKTpona, xao aTOM xenujyMa, Tj. cBaxo oA

ABa je3rpa MMa oxo ce6e ,eAeKTpOHCKH o6-

AaK" ca4HWeif OA ABa enexrpoua. Morno 6m

cc pehH, Ma.Aa TO V CymTHHH HHje TaVHO, Aa

caaxu ATOM HcrospeMeno ucnyu ra H npuma

jeAaH CACKTpOH. MOAeKyACKa Op6HTaAa BOAO-

HHxoBor Monexyna je Tuna 8 , jep cy ABC

aromcxe Op6uTane aTOMa Tuna s.

ATOMH xaAOreHCxux eAeMeHaTa KOju uMa-

jy no 7 eneKTpOHa Ha nocneAH,eM (cnoronoM)

HHBOY (cAojy), Texce Aa uMajy oxo ce6e 8

eneKTpona, Tj. OxTer, npuMajyhu jeAaH ene-

KTPOH; 36or Tora ce ABa aTOMa cjeAutbaBajy

npOCTOM BC30M KOjy 4HHC ABa enexrpoua; oBa

Monexyncxa op6HTana join ysex je Tuna 8.

CBaxu oA oBHx eAexTpoua noTH4e OA no jeA-

Hor aroma . 3aTO, KaAa cc Be3a jeAHOM o6pa-

3yje, osa Asa eAexrpoua npurfaAajy noAjeA-

HaKO H jeAHOM H Apyr0M je3rpy, Hnp. KoA

MOACKVAa XAopa (CA. 3).

ATOMH a3ora ca 5 BaAeHUHOHHx enexrpo-

Ha, Aa 6N NMaAH OKTCT (8 eACKTpoHa), o6pa-

3yjy ABoaTOMCKe MOACKVAe V Kojuma cy aro-

MH cjeAHHeHH Tpory60M Be30M . ATOMH a30-

TOBOr MOAeKVAa (CA. 4) uMajy TpH 3ajeAHM-

4Ka (Ae.bena ) eneKTpOHCKa naps H jeAaH yca-

MMeHM eAeKTpOHCKH nap.

V yrA,eHAHOxcuAy, CO2 (CA. 6), ytrA,eHH-

KOB atom cjeAMtbeH je ca cBaKHM OA ABa, xu-

ceonuxosa aTOMa ABory6oMf Be3oM. CBaxM

ATOM KHCeOHuKa HMa ABa yCaMA,eHa eAeK-

Tpoucxa papa. V XAOpOBOAOHHKV, HCI (CA. 8),

XAOP H BOAOHHK cjeAMtbeHH cy npOCTOM KO-

BaAeHTHOM He3OM. V OKCHAy BOAOHHKa HAH

BOAM, H2O (CA. 7), ATOM KHCCOHMKa Be3au je

ca cBaKNM aTOMOM BoAOHHxa npocTOM ne30M.

IioAapHTeT Be3e. AKO enexTpOHM Be3e noT-

nyHO jeAHaKO yvecrByjy H3Mehy aTOMa, OHAa

nOCTO)H pauHOMepua ( yHU(()OpMHa ) paCNOAeAa

Herarusue mapa(e Monexyna na je xosaAeH-

THa BC3a xoMeononapna HAM ueno.lapua, a KO-

BaAeHTHa Be3a je CaBpfueHa , Kao KOA MOAe-

Ky.sa H2, CIA, IV2, KaAa cy ABa cjeAMtbeHa

aroma jeAHaxa.
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AKo cy aTOMH pa3AH'nITH , eAeKTpOHH Be-

3e pacnopebeuu Cy HecHMerpugHo , na ce rpa-

AH eAeKrpw41Cu dunoA Bever HAH Mather HH-

_ TeH3HTeTa , IIITO 3aBHCH OA aTOMa KOjH ce cje-

AHH,yjy; MOAeKyA je nonapaH na ce TaKBa

Be3a 30se noaapxo KoeaneHTHa HAH xerepo-

noaapua ee3a, jep je y 6AH3HHH jeAHor aro-

HMa ryCTHHa HeraTHBHe Inapme Beha Hero V
6AH3HHH Apyror. Y noraeAy n03HTHBHe m ap-

Xce nojase Cy o6puyTe. Osaxo nonapn3oBaHH

MOACKYAH OpHjeHTHnly ce y eAeXTpH4HOM no-

..by, aAH Tpe6a As ce HMa Ha yMy Aa cy MO-

AeKyAH y eAeKTpHgKOM CMHCAy HeyTpaAHH

(yKynHa HeraTHBHa map)ca jeAHaxa je yKyn-

HOj nO3HTHBHOj map)KH ) H AS nOAapHTCT rIO-

i TH4C OA HCPaBHOMepHC noAeAe eAeKTpHuHHX

IuapacH . Taxo KoA joAMOxoxnopHAa JCI (cepH-

ja B/2 , CA. 9), nourro je xaop ja4e eAeKTpo-

HeraTHsaH OA jGAa , eneKTp0HCKH nap Be3e je

_npOCTOpHO 6AHHCH XAOpy . MOACKYA BoAe ra-

Kobe je nonapaH jep KHCeOHHK rlPHBAa4H

eneKTpOHe Be3e BHme Hero BOAOHHK.

IIOAHaTOMCKH CHMeTPHMHH MOAeKyAH, max

H KaAa Cy HM Be3e H3MeBy Asa aTOMa noAa-

pH3oBaHe , y ueAHHH HHCy nonapaH jep no

cTOju KoMneH3aunja , xao uzTo je To (cepuja

B/2, CA . 10), KOA Monexyna yrmeureTpoXAO-

s pHAa.

AKO jeAaH OA STOMA rIOTlI HO npHsy'e

eAexTpoue Be3e Koje My APYrH aTOM Aaje,

Be3a ce npeTeapa y jOHCKY HAH eAeKpoaa-

_AeHTHy. H3MeBy caspcneHe KoBaAeHTue HAH

XOMOHOAapHe Be3e H jOHCKe (eAexTpoBaAeH-

Txe) Be3e HaAa3e ce cBe HHjaHCe rIOAapHHX

Be3a.

BPeAHOCTH jOHH3a11HOHor noTeHgHjaAa H

eAeKTpH'Hor a4HHHTeTa cAyBCe Aa ce yTBpAH

Aa AH je Hexa xosaAeHTHa ee3a some HAH

Mauve nOAapua HAH, y KpajH,eM CAy4ajy, joH-

^cKa (eaexrposaaeurua).

KOOPAHHATHBHA
KOBAAEHTHA BE3A

KOpAHHaTHBHa KosaeeHrna Be3a (nOHeKaA

Ce 30Be H ceMHrIOAapHa ABory6a Be3a , AaTHB-

. Ha Be3a HAH xojoHCKa se3a ) cacTOjH ce y TO-

Me HITO 3ajeAHH4KH nap (o6a CACKTPona)

Aaje canto jeAaH aTOM . Kao npHMep MOiy no-

CAy>KHTH cAeAehe Be3e:

i XOHAPOHHJyM -joH - (H30+). AKO xAOpOBO.

AOHHK y racoBHTOM cTaH,y pac-BOpHMO y Bo-

AH, xAop he npey3eTH cBe eAexrpone npocre

KOBaAeHTHe Be3e na he ce je3rpo BOAOHHKa,

AftflPOTOH, CjeAHHHTH C KIICCOHHKOM H3 BOAC

npexo jeAHor OA ycaMMeHHx eAeKT OHCKHX

napoBa Koje HMa cant xuceoHHK ; oaaj eAeK-

TPOHCKH nap CA TpeHyrKa Kaga Ce ra Be3a

ycnocraBH npunaAa noAjeAHaKO H KHCe0HHKy

H BOAOHHKy. OKO CBBKOr OA TpH aTOMa s0-

AoHHxa Kpy)Ke no Asa enexrpoHa Kao KOA

xeAHjyMa, aAH ABa aTOMa BOAOHHKa xOjH

nOTH4y H3 BOAe 4HHe jeAaH CA Asa eAeKTpO-

Ha Be3e , a TpehI aTOM B0AOHHKa, H3 xAopo-

BOAOHHKa , He Aaje lmHjeAaH eAeKTpOH jep o6a

nOTH4y H3 KHCeOHHKa . KaAa Beh nocraue xH-

APOHHjyM-jOH, CBaKH eAeKTPOHCKIi nap

6e3 O63Hpa Ha nopeKAO noAjeAHaxo y4ecTBy-

je y CjeAHH,eHHM aTOMHMa . V CHOAHOM CAojy

KHCeOHHKa H Aame KpyzH 8 enexrpoHa, Kau,

mrO je TO 6HAO H y Monexyna BoAe, aAH oA

THX 8 Herosux je 5; xaxo je 6poj IBCrOBHX

naAeHLIHoHHx eneKTpona 6, TaKaB MOACKyA he

6HTH nO3HTHBHO HaeneKTpncaH.

AMOHHJyM -JoH (NM ) +. AKO MOAeKyA &MO-

HnjaKa NH3 npHMH join jeAaH nporoH, nocra-

je aMOHHjyM -jOH. Y aMOHHjyM-jOHy aTOM a3o-

Ta N cjeAHH,eH je ca TPH aroma soAOHHxa H

npOCTHM KOBaAeHTHHM Be3aMa, a ca 4eTBpTOM

- KoopAHHaTHBHOH KOBaAeHTHOM Be3OM, jep

ueo eA KT OHCKH nap noruge oA aTOMa a3ora.

KaAa joH (NH4 )+ jeAHOM nocraHe, jagnHa Be.
3e a30ra Ca CBBKHM OA 4 aTOMa BOAOHHKa nor.

rryHO je jeAHaKa . A30T HMa CBOj KOMnAeTaR

oKTeT , na my npHnaAajy canto 4 eneKTpona,

a xaxo je (5poj H,eroBHx BaneHUHOHHx eAeK-

Tpona 5, 6Hhe Y103HTHBHO HaeneKTpucaH.

$AyOpo6opaT-JOH (BF4)-. V 6opTpH4Ay.

OpHAY, BFr, Be3e H3MeBy 4)Ayopa m 6opa cy

KoaaAeHTHe . AKO ce Ha os0 jeAxiberae Aej-

CTByje HaTpHjyM-47AyOpHAOM, Na+F , jou

4 Ayopa cjeAHHHhe ce c 6OpoM H ABTH eAeK-

TpoHCKH nap Be3e. Sop HMa KOMnAeTaH OKTeT

oA 4era cy 4 H,erosa eneKTpona , a nourro HMS

canto TPH BaAeHUHOUa eneKTpoHa, 6uhe He-

raTIIBHO HaeAeKTpHcaH.

lUapxce CBHX OBHX Monexyna - joHa KOM-

neH3Hpahe ce ApyrHM jOHHMa 4HjM je 3HaK

cynporaH. Taxo Ce n03HTHBHH KarjoHH xHA-

poHHjyMa H aMOHHjyMa KOMneH3yjy aHjOHH-

Ma, Hnp. XAopa Cl-, re ce Ao6Hja xAOpoBO-

AoHHMHa KHCeAHHa (H3C)+ CI-, oAHOCHo

aMOHHjyMXAOPHA (NH4) Cl-. HeraTHBHH Te-

Tpa4.Ayop6opaT-aHjoH KoMneuayje ce jeAHHM

KBTjOHOM , Hap. HaTpHjyMOM ( Na+ ) na Ta-

Ko nocraje HaTpHjyM-Terpa4'Ayop6opar Na+

(BF4)-

METAAHA BE3A

MeTaAHV BC3V qHHe CBH CKyna MCTaAHH

aTOMH C nO3HTHBHHM mapiKaMa, KOJH Cy OT

nyCTIAH jeAaH HAH BHme nepHCpepHHx eAeKTpO-
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^Ha, a oxo KOjax KpyxrH CACXTpOHCKH 06Aax

KojH ce ynpaao cacTOjH OA OTTryiuTeHHx eAeK-

Tpona. Oau eneKTPOHH npunaAajy CBHM KaT-

jOHHMa , na ce McTaAH MOry CMaTpaTH [IHHOB-
t

CKHM MOAexyAHMa KOA KOJHx Cy ATOMH, HgeH-

TH4HH, Be3aHH KOBaACHTHHM Be3aMa . Y 4Bpc-

TOM cTaH,y OHH rpaAe TecepaAue HAH xeKCaro-

HaAHe KpHcTa&He peweTKe ( cepnja B/3, CA. 2)

y 4HjHM Cy 4BOpOBHMa no3HTHBHe uiapxce no-

TOnA,eHe y „eAeKTpOHCKH o6Aaa ' CBHX Ba-

AeHUHOHHX CAeKTpOHa.

EACKTPOHH Y MeTaAHHM MOAexyAHMa OAAH-

Kyjy ce BpAO BeAHKOM OOKpeTA•HBOwhy wro

4HHH MeTaAe H36pCHHM fPOBOAHHUHMa eAeK-

TpHUHTeTa H TOnAOTe.

BOAOHH9HA BE3A

V H3BecHHM BOAOHH'HHM jeAutbethnMa,

xaO HTTO cy BOAa H amoHHjax, BOAOHHKOB

ATOM mory npHByhH Aaa aroma eAeKTpoHera-

THBHHx eAeMCHara . IIpH Tome ce c jeAHHM

OA HbHx Be3yje HOpMaAHOM KOBAAeHTHOM Be-

30M a c ApyrHM cneumjaAHOM Be3oM , eo6oxu4-

MOM ee30Ai . ATOM BOAOHHKa , cjeAHIaeH ca He-

KHM eAeMeHTOM , Be3yje ce AeAHMHYHO noMo-

by jeAHor ycaMA,eHor eAeKTpoHcxor papa He-

s xor Apyror eAeMeHTa KOjH je eaeKTpoHerarmB-

HHJH oA ripaor . OBa ce Be3a npeACTABA.a ra4•

KHUaMa jep HHje Hapo4HTO jaKa xeMHjcxa

se3a . BehH 6poj MoaeKyaa cjeAHH,eH BOAO-

HHgHOM Be3OM jecy 34)pyxeHu (acocoBaHH)

AroneKynu. TaKo je Te'Ha BoAa ( H20)n (ce-
pHja B/3, CA. 3).

Ta4xe Kmy'aH,a Te4HOCTH Koje cy cjeAu-

theme BOAOHH4HHM Be3aMa HeHOpMaAHO Cy BH-

coKe jep je nOTpe6Ha exepruja KaKO 3a Hcna-

paaathe Te4HOCTH, TKO H 3a pacKHAaH.e Bo-

AOHH4He Be3e. Taro, AOK je CYMHOPOBOAOHHK

= H2S, KojH Hema BOAOHHUHt Be3y, Ha O6HUHOj

TemnepaTypu rac, AOTAe je BOAa , 36or Meby-

MOACKVAapHHX BOAOHHUHHX Be3a , Te4HOCT KO-

ja K.byma Ha 100°C.

Bas Aep BaAcoBe ee3a (J. D. van der

Waals). To Cy CAa6e npHBAa4He cHAe H3Meby

MoAexyAa Koje cy CACKTPOCTaTHUKe npHpoge

(cepnja B/3, CA. 4); m,HMa ce o6jauH.asajy

,.KOxe3HOHe CHAe H3Meby MOAeKyAa V Te4Hoc-

THMa H racoBHMa.

ABOry6e H Tpory6e se3e Cy KOBaAeHTHe

Be3e H3Meby ABa aroma npu 4eMy y'eCTayje

ai BHwe OA jeAHor eAeKTpOHCKOr napa. Axo ce

ABa aroma Be3yjy noMOAy Asa eAeKTPOHCKa

napa, oHAa je TO deozy6a ee3a , a Be3a Ca TPH

papa je Tpozy6a ee3a. JeAHH.eR.a c BHwery-

.6HM Be3aMa cy He3acHhleHa . JeAaH oA eAeK-

TpOHCKHx napoaa rpaAH Op6HTaAy Tuna 8

jep norw'e oA aTOMCKHX Op6HTaAa tuna s

HAH THua px APYFH nap rpaAH op6HTaAy HAH

2° HAH P. V Tpory6HM se3aMa o6pa3yjy ce

MoneKyncKe op6HTaae THna rr , jep nocrajy

OA aTOMCKHX Op6HTaAa Tuna py m p=. KOA

Tpory6ux ee3a ABe MOAeKyACKe 0p61FTaAe THIN

Te meby co6oM cy ynpaBHe ( HOpMaAHe). Pac-

TojaH,a H3Meby aToMa cjeAHH .exnx Bwuery-

6HM Be3aMa jecy Mau.a Hero H3Meby BToma

cjeAHrbeaHx nPOCTHM Be3aMa.

KoA COz, aToM yra eHHKa je ejeAHH.eH ca
CBaKHM OA ABa aroma KHCeOHHKa ABOry6HM

Be3aMa. V H2, ABa aroma a3ora Be3ana cy

Tpory6HM Be3aMa.

KoA eTHAeHa, C2H6, cBaKH yrmeunxoa

ATOM BC3aH je ca ABa aTOMa BOAOHHKa npOC-

THM Be3aMa , a Aaa aroma yrAeHHKa Be3aHa

cy Meby co6oM ABOry60M Be3oM . KoA aueTu.

AeHa, C2H2, CBaKH ATOM yr&CHHxa cjeAHH.eu

je ca CBaKHM aTOMOM BOAOHHKa npOCTOM Be-

3oM, a Asa aroma yr&euHKa ae3aua cy Meby

CO(Ou TpOry60M Be3om.

XHBPHAH3AIUHJA OPBHTAAA

IjOCMarpajmo yrbexHKos atom. OH HMa

wecT eaexrpOHa : ABa Ha rrpBOM eHepreTcxoM

HHBOy (cAojy); To cy eACKTpoHH s, a o6eAe-

)KaBajy ce ca !s2 (Koe4numjeuar noaaayje

eHepreTCKH HHao, a excnoHeHT 6poj eAeKTpO-

Ha Ha TOM HHBOy ) H 4CTHQH Ha APyrOM HHBOy

H TO ABa Ha aTOMCKoj Op6HTaAH S ca Cnape-

HHM CHHHOM H ABa Ha aTOMCKOj Op6HTaAH p

ca uecnapeHHM CnHHOM ; Ha ApyrOM HHBOy CC

HaAa3e 2s2 H 2p2 eAeKTp0HH; oae 4CTHpH Op-

6HTaAe HHCy eKBHaaAeHTHe.

V yrA,eHHKOBHM 3acmheHHM jeAHTbethUMa

Kao InTo je MeraH , CH4, yrAeHHKose Be-3e ca

4eTHpH aroma BOAOHHKa nOTTryHO Cy jCAHaxe,

36or Tora ITO je jegaH eAeKTpoH aroMCxe

op6HTaae 2s npewao Ha 2p Te Cy TaKO cue

4eTHpH aromcKe op6HTaAe eAeKTpOHa cno Hor

HHBOa xH6pHAHe , Tj. nOCTaAe Cy eKBHBaAeH-

THe. OBa xH6pHAH3auHja oaHa4asa ce ca spa

jep nOTH4e oA jeAHOr CACKTpOHa ca aTOMCKC

Op6HTaAe s H OA TPH eaexrpoHa ca aroMCxe

op6HTaae p. XH6pHAH3auHja sp3 cycpel-Te ce

KOA yrbCHHKOBHX jeAHH.eH.a KOA KOJHX Cy

4eTHpH BaAeHUe 3acHheHe . AKO ce cjeAHHe

ABC aTOMCKe Op6HTaAe Sp3 HAH jeAHa SpT Ca

jeAHOM S, Kao pe3yATaT Ao6Hjajy ce MoAe-

KYACKe op6HTaae Tuna 8 . V jeAHH.ethHMa

c ABory6oM Be3oM, Kao wTO je eTHAeH, xH6-

pHAH3auHja aTOMCKHx Op6HTaAa yrAeHHKOBHx

eAexrpoHa jecTe sp2, jep nOCraje oA jeAHOr

aroma c aTOMCxe op6HTaae s H Aaa aroma
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C aToMcxe op6Hrane p npH ueMy npeocrana

eAexTpoH , Hap. p=, ocraje Ha aToucKOj op-

6HTaAH p . CjeAHH.aBarae Andy arOMCKHX Op-

.6HTaAa sp2 Meby co6oM H cjeAHfeaBawe jeA-

Hor eneKTpona sp2 c jeAHHM BoAOHHKOBHM

eneKTpOHOM s Aaje MOAeK ACKe op6HTaAe a

Y MoneKyny eTHAeHa MOABKyACxe op6HTaAB

ywjeAHe OA Be3e H3Meby ABa yrheHHKOBa BTOMa

H Be3
44
e H3Meby yrlMeHHKa H BOAOHHKa jecy

THnap : TIHI MoeexyAcxe op6HTaAe Apyre

Be3e H3Meby ABa aTOMa yrMCHHKa je 7C

r. jep norH4e oA eneKTpona pZ  KoA jeAHI.eaa

ca TpOry6HM Be3aMa , Kao Hrro je aueTHACH,

xH6pHAH3awIja op6HTaAa je sp, jep ce SPH

Tolle xH6pHAHayje jeAHa aroucxa Op6HTana

-s H CaMO jeAHa p. MoneKyncxe op6HraAe je-

AHe OA Bead H3Meby ABa aTOMa yrbCHHKa H

Bead H3Meby aTOMa yrAseHHKa u aTOMa BoAO-

HHKa jecy 8 , MonexyncKe op6HTaAe Apyre

.ABe Be3e H3Meby ABa yrA.eHHKOBa aTONa jeCy

Tlma n, jep IIpOH3Aa3e oA aTOMCKHX Op6H-

TaAa p̂yy/, H pK H, KaO iITO CMO BHAeAH Y Ce•

pnjH ?/4 , CA. 2. H 3 , one cy Meby co6oM

HOpMaAHe.

ME3OMEPHJA ens
PE3OHAHIIHJA

fOCTOje jeAII H.eH.a 4Hji Cy MOAeKyAH cje-
AHHaeHH KOBaAeHTHHM Be3aMa, aAH KojHMa

,ce He MOB(e npHrn1CaTH OApebeHa eAeKTpOH-

cxa CTpyxrypa Koja 6H o6jalwH .aBaAa x.nxoBe
oco6HHe.

To je cny'iaj ca CyMHOp-AHOKCHAOM, S02.

,KaKO aTOMH cyMrlopa H KHCeOHHKa HMajy no

6 BaAenunOHHx enexrpOHa , yxynaH 6poj oenx

eneKTpona H3HOCH 18 . MOryhHOCTH pacnoAeAe

OBHx 18 eneKTpona npnxa3aHe cy Ha CA. 2.

^cepHje B/5. AHHeapHH 06AHK ce Mopa oAMax

HCKA,yvHTH , jep axo 6H MoneKyA HMaO AHne-

apHH 06AHK GIIO 6H CHMeTpH4aH , a CaMHM

THM XOMOHOAapaH ; MebyTHM , MOACKyA CyM-

_nop-AHOKcHAa je jaxo noAapaH . Ha nogeHy-

Toj cAHnH, 06AHK ( a) He M07AC ce yCBOjHTH

Ma cyialopa x nojeAHHHx aToua xiCeOHHKa

Tpe6aeo Aa 6yAy pB3AWIHTa aAH y crsapHOM

MoAexyny S02 pacrojaH.a H3Meby S H cBaKOI

0 jecy noTnyno jeAHaxa . 3aTO npaBa cTpyK-

Typa MoeexyAa S02 He oAronapa HH 06AHKV

(c) HH o6AHKy (d). H,eroaa crpyxrypa je,

AaKAe , xH6pHAHa OA re ABe , Ti. ona je HeKO

cpeAH.e CTaH.e. OBO cTaH.e Ce Ae4)HHHIHe THMe

ipTo ce xa2Ke An je npaBa crpyiTypa y pe3o-

HaHyuju H3meby oBa ABa eKCTpeMHa o6AHxa

Koja cy Ha CAHUH rparj ,HYKH npeACTaBAeHa.

Kaee ce Aa cy CTPYKType ( c) H (d) y pe-

3OHBHI{HjH H To ce o3HaifaHa ca ^►

Kao IIpHAH'HIO HenOCpegaH npMMep 3a pe-

3oHaHunjy gory Aa HOCny2Ke pa3AHaare Ha-

jance pyxtHVacre 6oje ; one cc Mory cMarpaTH
Kao pe3onaHuHOHH xx6pHaH HAH HeWO cpeA-
Ibe crave H3Meby upBene H Gene 6ojc.

JeAHo oA Bax(HHX jeAHHveHa unjH MoAe-

KyA HMa pe3OHaHUHOHy CrpyKTypy jecre 6eH-

30A (HAH 6eH3eH ), C6H6 (CA. 3). Q)OPMyAy

6eH3oAa nOCTaBHO je HeMamrH xeMHiiap AB

rycr KexHAe (Kekuld). BeH3oAOB MoneKyA je

nAaHHpaH (y panHu ), 6 yrA.eHHKOBHx aToMa

CjeAHH.YjY ce AajyhH npSBHAAH IuecTOYraO, a

CBaKH yrAaeHHKOB aTOM cjeAHHeH je ca no

jCAHHM BOAOHHKOBHM aTOMOM . KexHAe je

npeACTasxo yrAeHHKOBe aroMe Mebyco6HO

Be3ane ca TpM npocre H TpH ABOry6e Be3c

Koje ce HaH3MeHH'IHO cuelayjy . notuTo cy oA-

cTojaH .a H3Meby yrA.eHHKOBHx aTOMa je , ,HaKa,

HrrO 3HaYH Aa cy yrheHHKOBH aTomH eKBHBa-

AeHTHH , CTBapxa crpyxTypa MOAeKyAa 6eHao-

Aa Tpe6a Aa 6yAe pe3OHaHUHOHH XU6PISA

cnOA .HHX cnojeaa (e) H (f). Apyra npeACTaB-

A.aH.a 6eH3onoBOr MonexyAa , xoja cy pebe

y ynoTpe6ll , jecy (g) H Apyra, Haaepexa na

CA. 3. CaAa ce MonexyA 6eH3oAa npeAcraBMa

KeKHAe0BOM CTpYKTypHOM 4iOpMyAOM HAH

IIIeCTOyrAOM H KpyrOM y H.eay xaKo 6m cc

O3HaRHAO An je HIeCT yrA.eHHKOBHx Be3a

HAeHTHMHO . YrAaeHHKOBH aTOMH HaAaae ce Ha

BpxoBHMa Tor InecroyraOHOr npcTena n cje-

AHH.eHH Cy C BOAOHHKOBHM aroMHMa BaH np-
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PACTBOPH

rnl Y xeMHJH ce noA xoNozexuM cucre.uuua

noApa3yMeBajy cncreMH oA jeAHe HAM Bmne

CynCTaHUH 4HJH Ce CaCTaBHH AeAOBH He MOry

pa3AHKOBaTH 4aK HH nOA MMKpOCKOHOM. LIH-

CTe cyncraHue y oApeheHOM 4H3HjKOM Cra-

Iby, 6HAO Aa Cy npocre Kao Hnp . cyMnop,

HAM cno >.cene xao uiehep , jecy xOMOreHH CH_

cTeMH. OCHM Tora , HeKH xoMOreHH cHcTeM

no He Mopa ce cacTOjarH oA 4Mcre cyncraHue

(Hnp. pacTSOpH ). HcTO TaKo , racHe cMece cy

XOMOreHH CHCTeMU.

HOA xereporenuM CHCTeMHMa noApaayMeaa

ce IIPOH3HOA HAM cxyn npOH3BOAA wrjH

Ce AeAHhH mory pa3AHKOBaTH OKOM HAM MH-

KpocKOnoM . CHaKa apcra oBHx AeAHha KOJH

ce mory pa3AHKoaaTH H KOjM Cy Me15y C060M

XOMOreHH , 3oBe cc Oaaa . CBe cyncraHUe Koje

rpaAe XOMoreHe HAM XeTepOreHe cHCTeMe 3o-

By ce KOMnoMeKre . XouoreHM CHCTeMH cac.

Toje ce oA jeAHe jeAnae 4a3e aAH 6poj KOM-

noneHara MOIKC 6HTH pa3AH4HT.

Xereporeae cncreMe Mort' o6pa3oBaTH:

a) 'mcTa cyncTanua y pa3AH4HTHM (bH-

3HMKHM CTaH .HMa; Hnp . CMeCa HOAe H AeAa;

1• y TaKBOM CHCTCMy nocrojH caMO jeAHa KOM-

noneHTa - BoAa , a Ase 4 aae : Te4Ha H 46pcra;

6) cMeca pa3AH4HTHX npog3BOAa, Hnp.

HAOBa4e H necxa , HAOBa4C H BOAC, BOAC H

yr,ba . Y cBaKOM oA OBHx cnyMajesa HMa ono-

AHKO 4)a3a KOAHKO AeAoBa KOJH ce mory pa3-

AHKOBaTH H OHOAHKO KOMnOHeHaTa KOAHKO

HMa 4HcTMx cyncraHUH . JepaH OA npHMpa xe-

reporeHor CHCTeMa , xojH ce 4ecto HaBoAH, je-

cre creHa rpaHHT y KoMe ce pa3AHKyjy AMC-

KyH, 4IeAACnaT H KBapu.

PacTSop je xouorena H npncna cMeca Ae-

so AMha Asejy HAM BHme pa3AH'Hrxx CynCTaH-

uH. OBH ACAHhH mory 6MmH MonexyAH, aTO-

MM HAM joHH . Pacraop je caeca a He jeAH-

tbeme , jep je pa3Mepa KoMnoneHara Koje ra

r rpaAe npoMeHA7HBa . Taxo je y jeAHoj 4aulH

ooAe Moryhe pacTBopHTH 1, 2 HAM BHme Ka-

enH4HUa mehepa rra HnaK 3ajeAHo 4HHe pac-

Tsop ABa npoH3BoAa , MaAa ce Iberos cacraB

>• Melba.

Apyri npHMep : V jeAHOM cyAy mory cc

rhoMemam BoAa H BHHO V 6HAo KOJHM KOAH-

4HHaMa , aAlr he Ta cMeca yneK 6HTH xoMo-

rena . KoMnoneHTa xoja ce y paCTSOpy HaAa3H

V Behoj KOAH4HHH 3oBe ce pacrmapa4, a oHa

Koja ce HaAa3M V Malboj KOAH'HHH 30Be ce

pacrsopeHa cyncraHUa. Oso pa3AHKOBaH,e HH-

je cTporo: aKO Ce V cyA c rryno BoAe cnna

MAO antra , BoAa je pacrsapa4 a BHHO pac-

TBOpeHa cynCTaHUa; axo ce y CIA C nlHO

antra cHna MaAO BOAe, BHHO je pacTeapa4 a

aoAa pacrsopeHa cyncTanua. H Haj3aA, y je-

AHOM HCTOM pacreapa4y mory 6HTH caApxcane

pa3AH4Hre pacrBOpeHe CyncTanue.

KOaueHTpauija pacreopa. nOA K(>HUeH-

TpauajOM pacraopa noApa3yMeaa ce KOAH4HHa

pacTBOpeHe cyncranue y oApebenoj KOAH'HHH

pacTSapaga . KoHueHTpauHja paCTSopa H3pa-

xcaaa ce Ha pa3He Ha4HHe , a HajBaacxnjH ce

o3Ha'aeajy Kao:

a) rexuHCxu npotleHru: rpamosf pacrso-

pexe cyncraHue y 100 g pacTaapa'a ; Hnp. pa-

CTBOp HarpHjyM -xnopHAa (HAM I(yxHlbcxe co-

AM) oA 2% 3Ha4H Aa y 100 g pacTBopa HMa

2 g COAH (pacrsopexe cyncranue ) H 98 g so-

Ae (pacTeapa4a);

6) Monapurer 3Ha4H 6poj rpaMMOAeKyna

(Mona , M) pacTBopene cyncTanue KOjH ce Ha-

Aa3H y AHTpy ( 1000 ml ) pacTBopa; Hnp. 0,35

MonapHH pacraop xyXHlbcxe COAH , Na+C1-

0,35 M 3Ha4H Aa 1 I pacTBopa CAApa(H 0,35

Mona HaTpnjyM-xnopHAa;

a)) HOpMaJUIU pacreop jecre exBHBaAeH-

THa Ten(HHa pacrsopexe cyncranue y jeAHHoM

AHTpy pacTBopa ; 0,35 HOpMaAHH HaTpnjyM-

-XAOpHA , Na+C1-0 ,35 N (HAM 0,35 N Na+

Cl-) 3Ha4H Aa y jeAHOM AHTPY pacraOpa HMa

0,35 g eKBHBaAeHTa xyXHH+CKe coAH;

r) MoAMHa KoxtleHrpalluja HAM Mo lau-

Tel- jecre 6poj rpaMMOnexyna y 1000 g pac-

reapa4a ; Hnp. 3 MOAaAHH pacraop HaTpnjyM-

-xnopHAa , Na+Cl - 3 m unu 3 m Na + C!-

3Ha4H Aa • 1000 g BoAe caApxcH 3 rpaMMone-

KyAa ( MOAa ) 06HRHC COAH.

BaacaH noAaTax pacTBopa jecre H,erosa

ryCTHHa . CacraB pacTBopa je npoMeH ,bHs; Ta-

ro, axo ce y jeAHy 4amy BoAe CraBH KaIuH-

'nlua mehepa , ulehep he ce pacTBOPHTH; aKo

ce AOAa Apyra KaIUH'HUa , Tpeha HTA., pac-

TBopHhe ce iuehep H Y OBOM cny4ajy, 3arhM

he AOhH TpeHyraK KaAa ce anme Hehe pac-

TBOPHTH mehep KojH AoAaajeMO . 3a TaKae pac-

Twp Kale ce Aa je 3acHheH . KOAH'HHa pac-

rsopexe cyncraxue , y osoM cny4ajy mehepa,

norpe6Ha Aa ce Ao6Hje 3acnhen pacTSOp jecre

pacreopibueOCr . Y 3acnheHHM pacTaopnMa

nocrojH AHHaMH4xa paaMoreB(a H ona He 3Ha-

4H Aa ce cyncTaHUa mro ce pacTaapa He MO-

we BHme paCTBOPHTH Beh Aa cc HcTa KOAH-

4HHa , Koja Ce pacTnopH , OAMaX H3ABOjM H

TaAOmH H3 pacTBopa (CA. 6). PacrsopA,H-

SocT ce Mei,a c TehneparypoM; yonmre y3es,
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uoBHweH,cM TeMneparype nosehasa cc m pac-

TBOp..,HBOCT , aAH cc .mowe m CMaH,HTH (c.. 7).

KaAa cc rosopH 0 paCTBO HMa noApa3yMe-

ar Ba cc , yrnasHoM , Aa je paCTBapa4 TC4HOCT H

y HajseheM 6pojy c y'ajeaa BoAa . MehyTHAt,

pacrsapa4ii a pacrsopeue cyncranue Mory

6HTH 4Bpcre , TevHOCTH HAH racoBH ; MaTepnja

y 6iiAo KOM craH,y Mowe cc 3aMHCAHTH Kao

pacrsapa4 HAH Kao pacTBOpeua cyncrauua.

CMece racosa cy paCTBOPH rata y racy.
MCraAHe Aerype jecy paCraopH y KojHMa cy

rr pacrsapa4y R pacTaopena cyncrauua 4BpcTa
TCAa , Kao Hnp . Aerypa 3AaTa H 6aKpa xoja
cc ynoTpe6Aasa 3a HaKHTe; 6poH3a , Aerypa

6aKpa H KaAaja ; MecHHr , Aerypa 6aKpa H

Wl uHHKa . CMece Te4HOCmm xoje cc Mebyco6Ho

Mory MewaTH TaKobe cy paCTBOpH.

3a Ace Te4HOCTH xoje cc Meby co6oM Mo-

ry caBpweHO paCTBaparH KaM(e ce Aa cy pac-

Tsopue Te4HOCTH HAH Aa cc AaKO Mewajy,

KaO Hnp . BoAa H BHHO , BoAa H anxoxoA, aA-

KOXOA it crap . HepacTBOpRe TCMHOCTH Cy one,

a Koje cc Meby co6oM He pacrsapajy HAH ce

spno Mano pacrsapajy , xao Hnp . BOAa H erap,

Boa it ybe . V TOM cnyvajy yseic nocToje ABC

Te4He 4a3e , 6HA0 Aa cy oue noMewaue Ao

HajcurHHjux Kanbnua HAH Aa cy noTnyHO OA-

BojeHe V ABa cnoja. V nocneAH,eM cnyvajy

rymba Te4HOCT ( CneuH4H4KH Tema ), Tj. BoAa,

3ay3ehe HHM( H nonoa(aj.

llpu pacraapawy 4BPCTHX KpHCTana pa-

3apa cc Hajnpe CTPVKTypa Kpncrana xoje cc

caCTOjH OA npaBHAHO n0AebeHHX 4eCTHua.

geCTHUe pacrBopa npoAHPV n3Meby vecTHua

air KpncTana , oABajajy Hx H pacrypajy 6e3 OApe-

heRor peAa H Ha Kpajy cc cae vecTHUe nor-

Hyuo Mewajy . qeCTHue pacrsopeue CyncTaH-

Ue Mory 6HTH HCyTpaAHH MOACKyAH , xao KOA

pacrsopa wehepa y BOAR ; eneKTpOAHTH HAH

JOHN, KOJH Cy HaeAeKTpHCaHH , Kan pacTBOpH

COAH ; Y OBHM paCTaOpHMa MOAeKYAH nOAapHor

pacTBapa4a KOjH OKpy)Kyjy 4eCIHl(y cy opH-

= jeHTHcaHH.

BodeHu pacreopa Cy Haj'ewhH . Pacrsope.

do TeAo Kao H KoA CBHX pacTBOpa Mox(e

6HTH:

a) zac, Kao antounjax HAH yrA,eH -AROKCHA,

npn 4eMy jc KoHUeHTpauHja nponopuiiouaAHa

npHTHCKy rata;

6) re4HOCr, Kao ITO CV BHHO , anxoxoA
trrA.;

B) 4epcra cyncrauza , xao wehep HAH Co.

IIpiiMepn Hasegeunx pacreopa jecy: MacT

MI A Terpaxnopenineuy , Aax p aAKOxony, )OA V

XAOpo4,OPMy "TA.

4bH3HgKe oco6HHe pacreopa . (DH3H4Ke oco-

6RH pacTBOpa pa3ANgHTC Cy OA 411131igKHX

oco6HHa iberoBnX KOMnoHeHaTa. CMeca BOAC

H BHHa oTBopennje je 6oje Hero canto BHHO;

co Aaje BOAR cnait yxyc, mehep CAaAaK; pac-

TBOp joAa y XAop04,OpMy A,y6H4acTc je 6oje

a y aAKOxOAy MpKc. Ba)KHe cy xoAuraTHBHe

oc06HHe pacTBopa xoje 3asnce OA 6poja (xo-

AH4HHC) pacrBopeHHX 4eCTRua a He OA H,H-

xose Bpcre. 11pHTRCax HAH HanoH nape re4-

HOCTH, npHTHCaK nOTpC6aH Aa Hera Te4HGCT

nPOKby'a Ha oApebeuoj reMneparypH HAH

TeHAeHuHja Te4HOCTH Aa npebe y cTaH,e na-

pe, clR)Kasa cc aKO CaAP)KH paCTBOpCHy cyn-

cranuy. Ono cc AOxa3yje (CA. 4) Ha raj Ha-

4HH wro cc cyA HanytbeH 4HCTOM BOAOM nO-

CTaBH ncnOA 3BOHa; soga he HcnapaBaTH cue

AOK cc aTMoc4)epa HCHOA 3BOHa He 3aCHTH

BOACHOM napoM. AKO cc nocne Tora CTaBH

HCHOA 3BOHa CIA Ha11VH,eH HCTOM KOAH'HHOM

HeKOr BOAeHOr pacrsopa, BoAa he H H3 mera

HcnapasarH aAH y MaH,Oj KOAH4HHH Hero xaA

je 6HAa V 4HCTOM CTaH,y. H cMawen,e 3anpe-

MHHe pacTBOpa MaHe je Hero KaAa je BoAa

6NAa 4RCTa. Apyra npo6a: aKO cc HoA HcrO

3BOHO nOCrase ABa CyAa HCnytbeHa HCTOM 3a-

npeMHHOM Te4HOCTH H TO jeAaH (a) HanyH,eH

BOAOM, 4HCTHM paCTBapa4eM H APYrH (b) pa-

CTBOPOM wehepa y BOAR, nocne HeKor BpeMe-

Ha 3anpeMnua 4Hcre BoAe 6Rhe cMan,ena a

3anpeMHHa pacrsopa nosehana. OBo cc Aeuia-

Ba 36or Tora, wTO cy MOAexyAH BoAe npewAH

H3 cyAa (a) a cyA (b) npexo 4Ia3e nape.

CMatben,e npHTHCaa nape Te4HOCTH 3aBHCH OA

6poja CA060AHHX MoneKyna KojH Hanycre

TC'HOCT H npeby y napy; Ha CAO6oAHOj n0-

BpwHHH 4NCTe TC'HOCTH HaAa3e cc Canto ibe-

uH MOACKyAH, a Ha nospwttHH pacreopa Ha-

Aa3e cc R MoAeKyAR pacTaapa4a H 4ecTHUe

pacrsopeuor TeAa; AaKAe, 6poj MoneKyna pa-

CTBapa4a KOJH Mory HBnyCTHTH Te4HOCT Aa

OR npeuiAH y napuo cTaH,e, HAH npHTRcaK

nape, MaWH je y APYroM cnyvajy.

Osa TeHAenUHja pacreopa Aa 3aAp)KH MO-

ACKyAe paCTuapava MaHHtpecTyje cc TaKobe

H y cuuxeroy Ta4Ke Mp1ctaeK.a, Tj. TeMne-

parype Ha Kojoj Te4HOCT npena3H y 4BpcTo

cTawe Kao H y noeutuewy Tame K.roynazba, Tj.

TeMneparype Ha Kojoj je npHTHCaK nape Hexe

TC4HOCTH jCAHax aTMOC4lepCKOM npHTHCKy.

Taxo noAa Koja caAp)KH paCTBopeHe CynCTaH-

ue KAy'a Ha TeMneparypH BHwoj OA +100°C

a Mp3He cc Ha HH)KOj reMneparypH OA 0°C.

JeAHa oA npumieua OBe nocneAH,e oco6HHe je-

CTe cnpe'asaiae cMp3asaH a BoAe y ayroMo-

6HACKHM paAHjaTOpuMa (xAaAu.auIMa) (aHTR-

4pN3, antifreeze) H CA.
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CMaweH,e npurucxa nape , cHUxeE6e ravKe

Mpxcn.eu a u noeuuleMe ra4Ke K.by4a26a HeKO2

pacreopa y odnocy Ha vucTU pacreapav jecy,

>. Kod revnux pacreopa, nponopguonaAmu Kon-

geHTpaquju pacreopene cyncrange.

Ha AHjarpaMy (CA. 6, cepnja A/2) npuxa-

3aHo je CMa}be}6e npHTHcxa nape , CHHHCeH,e

^Tagxe Mp)K}aeEba H nOBHIIIeI be Ta4Ke xAyva-

Eba 4HcTe TegHOCTH , jeAHOr pacreopa goja je

xoHUenrpaunja Ci H Apyror pacreopa KOH-

ucHTpauHje Ca, Koja je Beha oA Cl.

OCMo3a. AKO ce jeAaH cyA nOTnyHO no-

PO3HHX 3HAOBa , KOjH CaAPx(H pacraop Enetiepa

V BOAH, CTaBH y BehR cyA xojH caApx(H 4HCTy

Bogy , nocne HeKor BpeMeHa noBehahe ce Tev-_

HOCT y MaH,eM CyAy, a THMC he ce CMaEbHTH

CAaAaK VKVC. To ce AOrOAHAO 36or Tora IUTO

Cy MOAeKYAH pacruapava npoRIAH KP03 nopo-

3He 3IiAOBe cyAa y KojeM Ce HaAa3H pacTBOP.

Hpena3aK camp MoneKyna pacraapaga

Kpo3 nonynponycTibuey HAM ceAlunepMea0uAHy

McM6pany 3ose ce OCMO3a . fOAynponyCT16H-

Ba McM6paHa Ao6Hja ce TaAOa(eEbeM KynpH-
(pepounjaHnAa, CuaFe(CN)6, Ha nopa3Hy nop-

ueAaHCKy nno4y. Y CyA ca 4HCTOM BOAOM

(cepnja r/2, CA. 1) ynoco ce ApyrH, MaH,H,
- CyA ca HeKHM O6OjeHHM pacTBopoM, Hnp. pa-

cTHOpOM nnaeor xaMena, CUSo4. MaibH cyA

je Ha AOH.Oj CTpaHH 3aTBopeH noAynporIyc-

TA,HBOM McM6paHOM, a Ha ropHOj HMa CTaK-

- ACHY ueB y KOjOj ce BHAH HHBO paCTBOpa.

McM6paHa he nponylnramH caMO vecrnue pac-

Teapava, y OBOM cnyMajy uoAe. 36or npena3a

KPO3 McM(5PaHy H3 cnoAHor cyAa y yuyrpa.

uumi, nOCAe HeKor BpeMeHa HHBO pacreopa

y yHyTpaur}beM cyAy he Ce nOAHhH, a HHTeH-

3HTeT H,erose nnaee 6oje 6Hfie cna6Hju. Y

TOKy BpeMeHa HaCTyriohe TpeHyTaK xaga he,

360r XRApocTaTH4Kor npnTHCKa, TeHAeHUHja

MoAexyna pacrnapava Aa nPOApy H3 CnOAbHOr

cyAa y ynyrparutbH H O6PHyTO 6HTH HCTe

BCAH4HHe. I1pHTHcaK nOTpe6aH Aa cc oBa ABa

TOKa n3jeAHa4e 30Be ce OCMOTCKU npurucaK.

OCMOTCKH npHTHCaK HOTH4e OA 4eCTHua

pacreopene cynCTanue H Hcre je BeAH4HHe

r Kao H npHTHCaK KOjH 6n ce Ao6R0 aKo 6H

uena KOAHMHHa pacraopeuor TeAa npemna y

raCHO cTaIae H 3ay3ena, Ha HCTOj TeMnepary-

PH, 3anpeMHHy jeAHaKy 3anpeMHHH pacreopa.

fipeMa ToMe, OBAe Ce Mo)Ke npnMeHHTH raC-

Ha jeAHa4HHa: TC V=nRT, rAe je it OCMOTHgKH

npHTHCaK, V 3anpeMHHa pacTBopa, n r)poj

rpaMMOAeKyAa paCTaopeHe CynCTaHue, R yHH-

- Bep3aAHa racna KoHCTaHTa, a T anconyrHa

TemnepaTypa paCTBopa.

KOAOHAH

r1OjaM xo oreuor cncreMa, 4HCTe Cyn-

CTaHUe HAH pacreopa , Kao H xereporexnx CH-

CTeMa, cMeca ABejy HAM some cynCTaHUR,

no ce6H je jacaH . MebyTHM, pa3AHKa HHje ow-

Tpa. IIOCTOje H cHCreMH KOjH HHCy cacBHM

xoMoreun , aAH 3a Koje ce He MoM(e penes HH

Aa cy xeTeporeHH. V npaBoM pacrBOpy npev-

HHK pacTBopeanx vecTHUa jeAHax je npeoHH-

Ky MoneKyna. To 3Ha4H Aa Cy vecTHUe pac-

raopene CynCTanue , aTOMH, jOHH , CHTHH MO-

AeKYAH HAH arperarH cacraB,beHH oA Manor

6poja aTOMa HAM MoAexyna. OHM npaaH pac-

TBOPH Cy npnaHAHH , 4ecTul[e pacreopene cyn-

craHUC He MOry CC BHAeTH HO
,},,

nOA MHKpOCKO-

nOM, npona3e KP03 ueAHAa (,nrATpe), He CAe-

my cc ma AHO, rj. He TaAO)Ke ce xaAa ce

pacrnop ocTaaH Aa MHpyje . XereporeHH cnc-

TeMH cy cycneH3Hje, xao Hnp. necaK V BOAR.

Cycneo3Rja HHje npoBHAHa , vecmHUe cy jac-

HO BHAA,HBe , ne npOAa3e KP03 ueAHAa (PHA-

Tpe), a aKO ce pacTaop OCTaBH Aa MHpyje,

H3ABajajy ce. H3Meby npaBHx pacreopa H

cycnen3Hje HaAa3e ce Kotoudnu pacreopu,

Koaoudue cycnen3uje HAH KOAOUOU , Kao IRTO

Cy TyrKaAo, cxpO6, x(enaTHH , 6enaH4eBHHa

HTA. KOA xOAOHAa Tpe6a pa3AHKoaaTH KoMno-

HeHTy xoja ce HaAa3H y Behoj KOAH4HHH -

duenepcuono cpedereo HAH ducnepcuoua epa3a

H KOMnOHeHTy V Mau,oj KOAH4HHH - OUCnep-

cue 45a3a , Koja npeACTaBAba cxyn KOAOHAHHX

4eCTHUa.

AHCnePCHC vecrnue nonexaA Cy TOAHKO

Mane Aa He o6pa3yjy 4a3y xoja ce Mox<e y

rlOTnyHOCTn pa3AHKOBaTH , aAH He AOBOA,HO

MaAe Aa 6H ce o6pa3osao 4HCTH H npaBH

paCTBOP. KOAOHAHH pacTBOpH, Hacynpor vnC-

THM H npaBHM paCTBOpHMa , AH4iYHAVjy BPAO

Aaraoo KP03 McM6paHy , Kao urro je nepra-

McHT; yrAaBHOM HHCy rrpOBHAHH a AucnepcH-

one 4eCTnue npona3e RP03 ueAHAa (xapTHjy

3a ueheH,e), HeBHAAbHBe cy FICA MHKPOCKOnoM

H He H3ABajajy Ce H3 AHCnep3Hje OCTaBAbeHe

Aa MHpyje.

Pa3ARKe H3Meby npaBHx H 4RCTHX paCTBo-

pa, KOAOHAHHX paCTBopa H cyCneH3Hja, 3ac-

HHBa cc jeAHHO Ha BeAR'HHH npe4HUKa AHC-

nepcHHx 4eCTHua a He Ha H,HxoBoj npHpOAH

HAM CaCTaBy. IIpema ToMe, osa pa3AHxa HHje

CTpora HH npeuH3Ha. Moace cc CMarpaTH Aa

CPeA}bH npe4HHK KOAOHAHHX 4eCTHua. Koje ce

3oBy Mugene , Bapnpa H3Meby 10-7 cm= A

H 1O-4 cm =10.000 A. MHUene cc awry cacro-

jaTH OA BPAO BeAnxor 6poja arOMa HAM MO-

AeKyAa, HAM oA jeAHor jeAHHor unsoBCxor

MoneKyna. TaKO , CBaKa vecrHUa KOAOHAHOr
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3Aara npegcraBA,a rpyny OA oxo 1 ,000.000 aro-

ma 3AaTa Kao MHHHMVM . XemorAO6HH, OA KO-

ra noTHVC upneHa 6oja KpBH, cacrojn ce ca_

_ MO OA jeAHOr UHFIOBCKOr MOAeKyAa.

OCOBHHE KOAOHAA

THHAaAOB edeKaT ( Tyndall ) cacTOjH ce y

TOMe HITo ce CBCTAOCHH 3paiu KOJH npona3e

Kp03 KOAOHAHH paCTBOp npenaMajy . OBa no-

jana nOTHVe OTyAa HITO je CpeAH,H npegBHK

_ 4ncnepCHHX LreCTHua BehH OA Ay)KHHe CBCT-

AOCHHX TaAaca . THMe Ce o6jarnwaea H nojaBa

Aa cc CHOn aBeTAOCHHX 3paKoBa BHAH H KB-

Aa ce nocMaTpa 6o1HO. HacynpoT Tome, CHOn

3paKOBa Koji npona3M Kp03 4HCTH H npaBH

paCTBOp, HAH Kp03 MHCTY TegHOCT HHje BRA-

,1.11B 6e3 o63Hpa H3 xora npanl(a ce y oAHOCy

era raerOBO npocTHpawe nocMaTpa, jep je cpe-

AHH npevHHK vecTHue MaH,H OA TanacHe Ay-

)KHHC CBCTAOCHHX 3paKOBa . AHaA0rHO ToMe,

aKO je npaurHHa y Ba3Ayxy ocneTA,eHa UyH-

VeBHMa 3pai jii a KOJH npOHApy Kp03 nyKOTHHy

Ha np030py , OHa Ce Ao6po BNAH . To HacTaje

OTyAa ruTO vecTHue npaui ne npenaMajy cBeT-

AOCHe 3paKe H HojaaA,yjy ce Kao caerne TavKe.

EpaynoBo xpeTaIae. IIo3Haro je, Ha OCHO-

By THHAaAOBOr er eKTa, Aa ce KonoHAHe vec-

THue He Hana3e V CTar.y MMpOBaH,a, Ben Y

HenpeKHAHOM Kperawy , 6p3oM , xaoTHMHoM ca

nyran.aMa y 06AHKV UHK-uaK AHHHje . '1'a no-

jaBa done ce EpayHOeo Kperawe. Afro Cy ve-

cTHue Mare , 6p3HHa x,HxoBor Kperawa je

Beha.

AACOpnuuja ce cacTOjH V Tome MITO Ce

c nonplHMnoM vecrHHe npncajegHHe Monexy-

AM, aTOMH HAM jOHH Apyre cyncTaHI1e. AACOp-

6oaane' vecTHue cjeAHH,yjy CC C KOAOHAHOM

vecTHHoM Ban Aep BancoBHM CHAaMa HAM Ba-

nexgMOHNM se3ama u rpaAe cnojene OA jeAHe

RAN ABC 4eCTHHe. II'eHOMerr aAcnopnuHJe je

BHCOKO CeAeKTHBaH H Ta CeAeKTnBHOCT HCKO-

pHUlfiaaa ce, npH H3ABajaH ,y npHMeca H3 H3Be-

CHHX IIpOH3BOAa . TaKo ce pacTeop iuenepa

f5ope3a HAH Karar/)ope3a. KonoHAHe vecrnue

MOry 6HTH rfaeAeKTpHcaHe came no ce6H HAM

36or Tora IUTO Ha n0BpuIHHH aAcop6yjy eAeK-

TpOAHTe. EAeKTpo4rOpe3a CC MO)Ke H3BeCTH

noMohy jeAHe ,U UCBH Koja CaAP)KH KOAOHAHH

pacTBOp. Kpo3 paCTBO o6a Kpaxa na.)KAHBO

ce AoAaje, qa CC He nopeMeTH KonoHA, pac-

rBop HeKor eneKTponnTa. KaAa ce Kp03 pac-

TBOp npOnyCTH CACKTj)H4IHa crpyja KOAOHAHe

decTHue he cc ynyTHTH npema nOAy cynpoT-

Hor CMHCAa OA HaenexrpncaHe vecTHue.

AHJaAM3a . flOA ANJaAH30M Ce nogpa3VMena

oABajaH.e KOAOHAHHX vecTHL (a peAaTHBHO Be-

AHKOr npe'HHKa OA ApyrHx, peAaTHBHO Ma-

wnx vecTHiia, Kao INTO Cy jOHH HAH Manx

MOACKYAn, noMohy nonynponycrfeuee .Me.M6pa-

He MAN McM6paHe nponyCTMMHBe CaMO 3a MO-

AeKyAe BOAC H pyre Mane MoneKyne H JoHe,

a nenponycTA ,HBe 3a KonoHAHe vecTHue.

Axo ce y3Me xeca HagHH,eHa OA noAynpO-

nycTA,HBe McM6paxe , Kao Hnp . oA ueaocpaHa

HAM nepraMeHTHe xapTHje , y 'Hjy ce yHyTpa-

InH,ocT CHna AHCnep3Hja KOAOMAHor 3Aara y

KOMe CC HaAa3e paCTBopenH jOHH raoxcha m

xnopa, na ce Ta Keca noTOMH y cyA C BO-

AOM, MOAeKVAH BoAe H JOHN Fe3 + H Cl- AM-

C^yuAyjy, Tj. npona3e KpO3 McM6parry, a xo-

AOHAHe vecrnue Koje He AHIpyHAyjy OCTajy

y KCCH. IloMohy AHjaAM3e Moryne je OABOJHTH

norpe6HH Aeo eneKTpoAHTa.

KAacu4HxaHHJa xonoHAa . IlpeMa a(^MHH-

Tery ca AHCnepCHOHHM cpeACTBoM, KOAOHAH

ce xnaCHf3HKyjy y Auorj)unne , C BeAHKNM afpH-

HMTeTOM, HAM AUO (j) O6HC , C MaAHM HAM HH-

KaxBMM a4MHMTeTOM ; aKO je npH Tome AMC-

nepcHOHO cpeACTBO BOAa, KOAOHAH ce Ha3H-

Bajy XHApO4)HAHH OAHOCHO XHApO 4IOOHH.

JeAHa HCTa vecTHUa MO)Ke HM aT H JegaH

Aeo XHApo43HAHH a ApyrH XHApO4O6HH, Kao

KOA AeTepue riTa . O6H41iH CanVHH jecy HaTpH-

jyMoBe H KaAHjyMOBe COAH MacHHX KHCeAHHa;

y CaffyHy IIOCTOjH yrA.0BOAOIFH4HH AeO cac-

Tar;A,eH OA aTOMa BOAOHHKa m yrA.eHHKa, KOJH
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EAEKTPOXEMHJA

OHIUTH HOJMOBH

V TeAHMa nocroje npnsAavHe CHAe, Kao

Hnp. eAeKTpHVxe cute. AKO npoTpA,aMO IoTa-

nnh cTaaAa KoMaAOM ByneHe rxaHnne, HoTa-

nHh he npHByhH Mane KoMaAHfie xapTHJe, aAH

he OA6nTH IuTanuh cTaKAa KojH je HCTO Taxo

npOTpA,aH BynenoM TKaHHHOM : oee npuena,(Me

u od6ojue tune jecy eneKrp.'He a 3a TeAa

Ha KojHMa cc Te cure MaHH4,ecTyjy Ka)KCMO

Aa CV HaeteKTpHCaHa. Ilocroje ABa o6AHKa

(Tuna ) eAeKTpHUHTeTa : jeAaH KOA CTaKAa,

KojH cc 30Be n03UTUOaU H ApyrH KOJH Ce jaB-

A,a KOA IuranHha 6axeAura xaaa cc nporpA,a

BynoM, KOJH cc 30BC nezaruean . llpocrop y

KOMe eAeKTpHgHe urapxce HcnoA,asajy cBOj

yTHlraj 3ose cc enexrputiuo none.

AKO Cy Asa TeAa HeraTHBHO HaeAexTpuca-

Ha HAH aKO Cy o6a RO3HTHBHO HaeAeKTpuca-

Ha, oA6ujajy cc; axo cy ABa Tena pa3AHVHTO

HaeAeKTpHCana, jeAHO no3HTHBHO Apyro Hera-

THBHO, ouAa cc npHBAave . OBa iHtbeHHUa cc

H3paxcaaa npHHUnnoM ,HaeAeKTpHcaHa TeAa

HCTor 3HaKa oA6Hjajy Ce , a CynpOTHHX 3Ha-

KOBa npuBAaHe cc".

JeAHHHUa KOAH4HHe eAeKTpHUHTeTa 3OBe

cc Ky1ou. To je OHa KOAHVHHa Koja HCTO Ta-

KBy KOAH4HHy nOCTaBMCHy Ha I zn yAaAeHO-

CTH oA6Hja CMAOM OA 9. 109 H,yTHa.

HIO3HaTO je Aa Ce MaTCpHJa C8CTOJH OA

aTOMa; OHH Cy CaCTaBA,eHH OA CHTHHJHX MeC-

THUa OA KOJHX Cy jeAHe eAeKTpOHH, HeraTHBHC

HaeAeKTpucaHH , a Apyre npOTOHH KOJH Cy no-

3HTHBHO HaeAeKTpucaHH . JeAHa 4ecTHUa je

HeraTHBHO HaeAeKTpucaHa KaAa npHMH eAeK-

Tpoue, a II03HTHBHO KaA HX H3ry6H (OTIIyCTH).

gecTHUa je HeyrpaAHa aKo HMa nogjeAHaKy

KOAH'HHY n03HTHBHOr H HeraTHBHor eAeKTpH-

uHTeTa, Tj. HCTH 6poj eteKTpoHa H npoTOHa.

ABe jeAHaxe McTaAHe Aorrre Koje RMajy

pa3AHqHTH 6poj eACKTpoxa HMajy pa3AH'HTe

noreuqujane. foreeuHjaA cc Mepu BOATHMa.

TaKO jeAaa rBO3Aexa Aonra oA 5 kg ca KOAH-

YHHOM eAeKTpHUHTeTa OA 2 KyAOHa , HMa BehH

noTeHuHjaA OA AFYre rBo3Aexe Aonre oA 20

):g ca HCTOM KoAM'HHOM eAeKTpHUHTeTa. IKO

cc ABe MeTaAHe Aonre Ca pa3AHYHTHM noTeH.

I[HjaAHMa cnoje noMOhy uiTanHha OA CTaKAa

HAH nAaCTH9He mace, OHe he 3aApxKaTH HCTH

noreHUHjaA . AKo cc Te ABC Aonre cnoje )KH-

UoM oA 6aKpa , CACKTPOHH he npeAa3HTH C

Aonre Koja je BHrue HeraTHBHa (HAH Mahe

nO3HTHBHa ), Ha Apyry Cae AOTAe AOK 06e

Aonre He Ao6Hjy HCTH noreHUHjaA.

TeAa Kao II1TO cy craxAO HAH nAaCTHMHe

Mace, Koja He nponyucrajy ( nposoAe ) eneKTpH•

UHTeT, 30By Cc u3oaaropu HAM dueneKrpuqu;

Tena Kao H1TO je 6aKap , Koja nponyuiTajy

(nposoAe ) eAeKTpHUHTeT , 30By cc eaeKrpuv-

Hu npoeoduuqu HAH npoeodnuqu.

IIpOAa3 eAeKTpHUHTeTa KpO3 np0BOAHHK

KojH cnaja ABa TeAa pa3AHVHTHX noTeHuHJaAa

o6pa3yje eneKTpuvHy crpyjy.

IlpoeoOMuqu ce IcnacurJiuKyjy ma:

a)llpoeoduuKe npee Knace ; TO Cy MeraAH

KOjH , 3axBaA.yjyhiH caojoj CTpyKTypH V Ko-

joj Cy eAeKTpOHH CA060AHH na Ce MOry AaKo

KperamH , npOBOAe CAeKTpHUHTeT. AKO cc cno-

je ABa nova HaIIyH.ena eAeKrpnuHTerOM cy-

nporHor 3HaKa , CTBOpHhe Cc eteKTpRmHa

crpyja npoy3poKOBana ToKOM eAeiTpOHa C He-

raruBHor Ha nO3HTHBHH non (CA. 1), IUTO je

y CyHITHHH crpyja eAeKTpOHa.

6) llpoeodnuKe dpyze Knace; TO Cy jOH-

cKa jeAHH,eiba Koja cc 3oBy eneKrpo/UTU Kp03

Koje cc , y HcrorlbeHOM craH,y RAH y pacrso-

py, MOry KpeTaTH jOHOBH : joHOBH Cy HaeAeK-

TpHCaHe 'IecTHUe H CaCTOje cc oA jeAHOr HAH

BHRIe aTOMa . AKO Cey HCKH eAeKTPOAHT yne-

Cy ABa eAeKTpH'Ha noAa CynpOTHHX 3HaKOBa

(CA. 2), n03UTUeMU jOMU HAM KarjoHU Kpefiy

cc Ka HeraTHBHOM MAY, a HezaTUBMU jOHU

HAM au;OMU npeMa nO3HTHBHOM nosy. OBo

KpeTane y CynpOTHHM npaBUHMa npeACTaBtMa

eneKTpU'IHy CTpyjy.

KaAa IHap)Ka npebe c jeAHe Ta9Ke eAeK-

Tpnvuor noA,a Ha Apyry BpUIH cc HeKH paA.

fou[ TO je eAeKTpHUHTeT jeAaH O6AHK eHep-

rHje , TO TaKBy eHeprujy 3oBeMO eneK'Tpuvna

euepzuja.

HPETBAPAH,E EAEKTPHqHE
EHEPTHJE V TOIIAOTHV

EHEPTHJV.

V CYA C AecTHAOBaHOM BOAOM (CA. 3),

Koja je AORI npOBOAHHK eAeKrpHUHTeTa,

cTaB /ba cc MeraAHa xcnua , Hnp. oA 6aKpa HAH

UHHKa, Be3aHa c nOAo3HMa eAeKTpH [Hor re-

HepaTopa HAH 6aTepHje . IIpH npoAa3y eAe-

KTpH4He cTpyje Kp03 xcHUy , >KHUa fie CC 3a-

rpejaTH na he cc OA Fbe 3arpejaTH H BOAa,

41ija TeMneparypa Moxce Aa cc nonce AO Ta-

MKe KA.yvalba . Ha osaj HavHH eAeKTpHVHa

eueprHja je npeTBOpeHa y TonAoTHy, Koja je

oxoryhnAa npeAa3 Te'He BOAe V BoAeHy napy.

V CBaKOAHeBHOM x<HBOTy nocTOje 6pojHe npH.



XEMHJCKH ATAAC

KOAOHAH

OCOSHHE H KAACHfDHKAI ;HJA KOAOHAA

Cepxja
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CA. 1. Moeex!A COMM: =UW040o6uH
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CA. 2. CxeMa pacraopa canyxa y soAH

KaTjoH canyHa
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•

H XHAPO40HAHH AeO

XHAPO+HAHH AeO

0

0
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CA. 3. Cxeba ealynaxje yA.a y pacrsopy canyna
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CA. 4. AxJaAHia

CA. 5. XAacH4HKauHja KOAO A®C AHQIepc9Ja



MCIIC IIpOH3B0Arbe TorIAOTe 1'T2O1HKOM eACK-

ipHMHe eneprllje, Hnp. 3a eneKTpn'(He rpe,la-

AlHlc (nchn), HITeArhaKC HTA.

IIPETBAPAI-hE EAEKTPHLIHE
EHEPFHJE V XEMHJCKV

Y3MHM0 CyA C ,eCTHAnCanoM BOAO.M KO-

joj CMO AOAaAH MaAO cymnoplle KIICCAHHC,

H2SO4. IIonoaH 6aTepllje (RAH raABancxor

C:1eMCHTa) Be3airn cy Hp0BOAHHKOM caaxH 3a

no jenny MCTaAHy nno iy KOje ce noTOne y

BOAV TaKO Aa cc HC AOAHpyjy. Te McTaAHe

nno4e 30By cc eneKTpoAe. HAOVa xoja je Be-

3aHa 3a HeraTHBHH n0A 3OBC CC Karoda, a

olia Koja je BC3aIIa c n03HTH8HHM, aooda.

36or onronapajyhe norenunjanlle pa3AHKC BO-

Aa cc pa3Aa)Ke Ha cuoje cacTaBHe eneMeHTe:

Ha KaroAH cc n3Ayvyje BOAOHHK , H2 y raco-

BHTOM CTalby , a Ha aHOAH KHCCOHHK 02 HCTO

TaKO y racoau oM Craa y. OBHM eKCnepHMeH-

TOM (cepnja Al, CA. 4) rT CTB0pHAH CMO eAe-

KTpH411y eneprnjy y xeMHjCKy. XeMHjcxn

npO14eC, eAeKTpOAHTHMKO pa3Aarafbe BOAC, MO-

>xe cc npeACTaBHTH: 2H20(t)-. 2H2( g)+02(g).

Vontnre, 00A e4exrponu3oM cc nogpa3y-

McBa pacraapatbe 6HAO Kaxse cyncTauue no-

=0 Mohy enexrpnuHTera HAH, 6o,e, noMOhy npo-

Aa3a eneKTPHMHe Crpyje KP03 TY cyncTaHUy.

Aa 6n cc oMoryhno npoAa3 CTpyje noTpe6Ho

je Aa eneKTpnMHO KOAO (SyAe 3aTBopeno na

IIIIIII ce 3ar0 HarpaAH KOMnneTHa eAeKTpH'(Ha Re-

nuja, Ti. CYA C pacTonbeHHM HAH paCrBope-

11MM eAeKTPOAHTOM (CA. 1). V KOjH Cy caCTaB-

A,Clle ABe eAeKTpOAe , cnOjeHe C nOAOBHMa

neKor H3BOpa cTpyje. Hpouec je cAeAehH: a)

Kp03 McTaAHH npOBOAHHK eneKTpoHH AOAa3e

y KaTOAy; 6) F103LITHBHH jOHH HAM KaTjOHH

HAY Ka HeraTHBHOj eneKTpoAH HAH KaTOAH,

rqe npHMajy eneKTpoAe; Ono npuMaibe eACK-

Tpolla 30Be cc pedyurtuja; B) HeraTHBHH JOHN

HAH alljonn IIAY upeMa no3HTHBHoj eneKTpoAH

HAH arroAH , KOjOj ycTynajy eneKTpOHe: oeaj

ry6uTax eneKTpolla Ha3HBa cc oKcuoattuja.

0011 CACKTPOHH nyTYjy y 6aTepnjy a 3aTHM

Ha xaTOAy 3aTBapajyhM TaKO crpyjHO (eAeK-

oKCIIAaunja jonona xnopa; Tj. cnaKH jOM XAO-

pa, Cl-, ry6H jCAan eACKT OH H nperaapa

Cc y HeyTpanlln aTOM xnopa, Cl, a oAMax 3a-

'ITIM ABa aroma xnopa CjCAHlhyjy CC Melly co-

6OM 11 Aajy ABOaTOMH MOAeKVA xnopa, Clz,

Koju cc pa3Hnja Ha eneKTpoAH y 06AHKy ra-

ta; peaxunja je: 20- -3 CI2 (g) + 2e-

EAeKTpHMHa enepruja TpOUIH ce 3a pa3Aa-

ran,e HaTpnjyM XAOpHAa Ha CaCTaBHC eAe-

MaHre. YKynua peaKunja je: Na+ + 2C1+

enexrponu3a*) 2Na + C12, WTO npeAcraBM,a

36Hp ABejy peaxunja, KaTOAHe H allOAHC, 3601

'(era ce Koeq)HunjenTH peaKuHja Ha xaTOAH

MHO>Ke ca 2.

EAeKTpoAH3a pacTBopenor eAeKTpoAHTa

(CA. 4). EACKTpOAHTHMKa CTpyja nOTHMe OA 10-

Hona y eneKTpoaMTy. Hnp. KOA HaTpHjyM-

-xnopHAa y BOAeIOM pacTHOpy (CA. 3), peaK-

uuja Ha xaroAH je cneAeha:

H20(t) - 2e- -* H2(g)+20H-. AHOAHa

peaxunja je ucra Kao INTO je paHHje H3AO-

>KeHo: 2C1- -* C12 + 2e-. 17pn eneKTpo-

AH3H HaTpHjyMXAOpHAa pacTBOpeHor y BOAR,

Ha aHOAH Cc Ao6Hja C12 (rac), Ha KaTOAH 142

(rac) H rlocTajy XHAPOKC14AHR jOHH OH- no-

HITO CC KOAHMRHa joHa Na L He Metba, noMe-

THH pacreop nperaapa cc y paCTBOp HaTpR-

jyMxnApoKCHAa, Tj, xaycTnMHe coAe. EAexTpo-

AH3a HcTOnA,enor HarpHjyMxnopHAa jecre nH-

AycTpnjcxa McTOAa 3a Ao6HjaIbe xnopa H Me-

TaAHor HarpujyMa; enexrponn3a HaTpHjyM-

xAopHAa V pacTBOpy je HHAYcTpHjcxa McTOAa

3a Ao6Hjatie xnopa H KayCTIugHe coAe.

EAeKTpona3a BoAenor paCTBOpa HaTpHjyM-
-CIAlpaTa . BpCTC joua y OBOM paCTBOpy jecy

Na+ H S04''. PeaKljHja Ha KaTOAH je 2H20

(t) + 2e- -, 20H-+ H1(g), a Ha anoAH
2H20(t) --a 02(g)++4H++4e, . KaAa cc OBC
ABe peaKunje ca6epy, nOLUTO cc KOed)nunjeH-

TH HOMHO2Ke ca 2, Ao6Hje cc: 6H20 eneKT o-

Att3a 2H2( g) + O2(g)+4H+ + 40H-. Ha Ka-

TOAH cc Ao6Hja BOAOHHK a Ha allOAM xnceo-

HHK; y 6AH3HHH KaroAe peaKURja je aAxaAHa

a y 6AH3HHH aHOAe KHcena.

EAeKTpoAH3e COAH TeWKHX McTaAa. Y3MH-

Mn nnn KVnnl-AihnT (nAann xaMeHl CU2+



XEMHJCKI-I ATAAC

IIPETBAPAthE EAEKTPH9HE EHEPTHJE Y XEMHJCKY
H TOIIAOTHY EHEPTHJY

EAeKTPOH r- +-

EAeKTpos

0-+ --► ^-- ®s

EAeKTpoa

CA. 1. EAexrpe'ma nposoAA,eaocr Meraaa : eAexrpoKH

rexy OA eerarnBHOr xa no3HTHBHOM nosy

SaTepnja

CA. 2. EAexrpemla upoaoAbxeocr eaeI
Tpoaera: merarasUE Jove eqy as aHO-
Ay a no3HTHBBH ea xaTOAY

CA. 3. llpereapaiee eaexrpagme eeepreje y TonAeoTHy : npH npoaa3y eAexrpa.me crpyje, sOAA
ce 3arpesa x Ao x&yvazaa

EAexrpoAe

CA. 4. Ilpersapaiee eaexrpR4ee eeepreje y xeiHjcxy: soAa ce pa3AaKe Ha caoje xoMnOHifre



-DAPAAEJEBH 3AKOHH
EAEKTPOAH3E

1) Konu4uua ocno6oheue cyncrange Ha

jedHoj enexrpodu dupeKrno je nponopquouaA-

ua KOAU4UHU enexrpuqurera Koju npohe Kpo3

Cyd 3a eAeKTpOAU3y.

OBaj 3aKOH MoMCe cc npoBepHTH npony-

IrluTajyhH KPO3 CyA 3a eACKTPOAH3y pa3AH4H-

TC KOAH4HHe eaeKTpHUMTera , 6HAO McH,aweM

jagHHe cTpyje Koja npoTH4e, HAM McH,ajyhH

npeMe 3a xoje AaTa KOAH4HHa npoAa3H Kp03

cyA 3a eaeKTpoAH3y. Maca ocAo6oheue cyn-

craHue, 6HAO Aa je y o6AHKy rata HAM Aa

jC NCTaAo)KeHa Ha eAeKTpOAH, aKo je y 4Bpc-

_TOM CTaH,y, npOnopuHOHaAHa je KOAHIINHH

eACKTpHUHTeTa ( KyAOHa ) Koja je npOIHAa KP03

CACKTPOAHT.

2) Mace pa3Au4urux cyncraMqu Kole ce

ocna6ahajy jeduo.H re uCTOM KoauquuoM ene-

Krpuqurera jecy dupelcrno nponopquo0aAHe

coojuM xeMujcxu,K exeueaneuruMa (Tpeoa cc

HOACCTHTH Aa je XCMHjCKH eKBHBaAeHBT jeA-

MaK aTOMCKOj Te)KHHH nOAeMeHOj BaaeHUOM).

Oso cc AoKa3yje (cepuja A, 6p. 3) pac-

nopeSHBaHem pa3An4HTHX cyAoBa 3a eAeKTpO-

AH3y KOjf Cy Meby CO6OM H ca H3BOAOM cTpy-

. je BC3aHN y cepHju (no3NTHBaH IIOA CBaKOr

cyAa Be3aH 3a HeraTHBaH nOA Apyror), a KOJH

cape pacTBOpe pa3AHIIHTHX eAeKTpoAura,

Hnp. cpe6poHHTpaT AgNOi; xynpHCyAq2aT,

"WCuSO4; depocyArpaT, FeSO4; (PepnxAopnA,

FeCIE; cTanoXAOpuA, SuCI). Axo Cc Kp03 cse

cyAOBe npOnyCTH ucTa KOAH4HHa eAeKTpHUH-

TeTa, mace McTaAa CTaAo)KeHe Ha KaTOAH jecy

- AHpCKTHO nponoplHOHaAHe CBOJHM XeMHJCKHM

CKBHBaAeHTHMa ; Maca cpe6pa, Ag, AHPCKTHO

je nponopunonaANa 107,88 (cpe6po je jeAHO-

BaaeHTHO), Maca 6axpa , Cu, AHpexTHO je npo-

- nopuloHaAHa CBOM XeMHjCKOM eKBHBaAeHTy

31,27 (jep y OBOM cAylajy 6aKap HMa Ba-

Aenuy .2); Maca rBoacba, Fe, CTaAOxceHa H3

FeSO4, nponopunonaana je 6pojy 27,92 (jep

je Fe one ABOBaAeHTHO), a maca Fe H3

FeCI3 nponopunoHaAHa je 6pojy 18,61 (jep

je Fe oBAe TposaaeHTHO); Maca Sn nponop-

Itnonaatla je 6pojy 59,35 (jep je KaAaj, Sn,

um oBAe ABOBaAeHTaH).

KOAH4HHa eACKTpHUHTeTa , noTpe6Ha As cc

ocAo6oAH jeAan eKBHBaAenaT Ma Koje cyn-

cranue, pasha je 96,496 KyAOHa H Ha3HBa cc

1 4)apadej ( KojH He Tpe6a MewnaTH c 4papa-

AOM, jeAHHHuaMa xanauHTera ); 3aTO je I 4 a-

pagej = 96,500 KyAOHa npu6AH)KHO . 1(OAH-

4nHa CynCraHUe KOjy OCA060A14 1 KyAOH 3OBe

r CC eAeKTpOxeMUJCKU eKeucaAeHaT, Hnp.

cAeKTpoxeMHjCKH eKBHB3ACHaT cpeopa je

1,116.10'' g=1,116 mg, jep je TO KOAH4NHa

cpe6pa ocao6obeHa H3 jeAHOr pacraopa KojH

cagp)KH joHe Ag + nPH npoaa3y I KyaOHa

KpO3 pacrBop.

IIPETBAPAI-LE XEMHJCKE
EHEPTHJE V EAEKTPHLIHY

XeMHjCKa eHeprHja HeKe peaKUHje MO)Ke

CC npeTBOpHTH y CAeKTPH4Hy eHeprnjy. 1.0

cc nOCTn)Ke noMohy raABBHCKHX eAeMexara.

AaHHjeAou eAemeeaT (cepuja A/4) CacrojH

cc oA jeAHor cyAa xojH caApacH pacTeop Ha-

TpHjyMXAOpHAa; Ha AHY CVAa je xoMaA OaK-

pa, a Ha ropwoj HBHUH cyAa KOMaA uuHKa;

o6a MeraAHa KOMBAa Tpe6a Aa HMajy nnTO

Behy noBpulHHy. nopeA Tora, Ha AHO cyAa

CTaBA,eHH Cy KPHCTaAH nAaBOr KaMeHa,

Cu24SO2-, xaxo 6H pacTeop ose COAH 6Ho

3aCHheH . AKO cc 6aKap H IgHHK Be )Ky McTBA-

HHM npOBOAHHKOM Ban cyAa Ha npHKI V4Ke

eAeKTpH4He cHjaAHue , oHa he 3aCBeTAHTH H

nOKa3BTH TOK eAeKTpH4He cTpyje.

llpouec xojH cc AeunaBa y eAeMeHry je

CAeAehn : jeAan aTom McTaAHOr UHHKa OKCH-

Ayje cc y jOH Zn2+, ry6ehn Asa eAeKTpoHa

KOJH npoAa3e Kp03 CHOA , HH MeTaAHH UPOBOA-

HHK () (HUy) AOK He CTHrHY nOH060 y CyA,

na 3aTHM Ha KOMaA 6axpa , oAaxAe npeea3e

Ha joH 6axpa, Cue , KojH cc peAyxyje y

aroM 6axpa, Cu, H xojH cc TaAo)KH Ha cam

KoMaA 6axpa. EKCnepHMenraAKo cc AOKa3yje

eaxo CC Maca 6axpa noBehaBa a Maca I;HHKa

CMawyje . XeMHJCKa peaKUNja Koja H3a3HBB

npoaa3 cTpyje jecTe: Zn(6) + Cu2} .-, Zn)+

Cu(t); a ona ( peaKUHja ) MOM(e 6HTH noAe-

A,eHa ma: Zn(6) - - - Zn2}+ 2e H Cu2+

+ 2e- - - - Cu(F).

ApyrH raABaHCKH eAeMeHaT, HHHx-6axap,

npnKa3aH je cxemaTcxH (cepuja 4,.14). UH cc

cacTOjH H3 Asa cyAa. Y AeBOM CyAY HaAa3H

cc pacTeop Zn 2+SO 4 - H nAOqHua UHHKa

(aHOAa ), a y AecHOM pacrBop Cu+ SO'-4
H nAOUHUa 6axpa (KaTOAa). OBe Ase eAexTpo-

Ae Be3ane cy cnoAa MeraAHOM )KNUOM na xo-

jOj je IIpHKrby4CH BOATMeTap ((HHCTpyMeHT

3B Mepeu,e noTeHUHjaAHe pa3AHKe HAM BOATa-

xe). qpH oaaKBOM crawy BHAehe cc Aa

cTpyja He npOAa3H . CBaIH oA osnx cygosa,

ca H,erosoM caAp)KHHOM, jecTe noayeaeMenaT.

AKO osa Asa cyAa 6yAY cnojena eAeKTPH9HHM

MOCTOM, Tj. jeAHOM ueBn Koja caAp)KH eaex-

TPOAHTH4KH paCTBOp , Hop. KaAHjyMXAOpnAa,

Tex OHAa TO 4HHH raABaHCKH eAemenaT. aaAa

cc Ta ABa nOAyeAeMeHTa cnoje noMohy eAex-

TpH4HOr MOCTa BHAH Cc Aa cTpyja npOAa3H



XEMHJCKH ATAAC
CepHJa
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IIPETBAPAF*E EAEKTPHLIHE EHEPI'HJE

KaToAa

V XEMHJCKY : EAEKTPOAH3A
EaTep!^a AHoAa KaToAa AHoAa

cl,

CA. 1. MexaHHaaM enexrpoAHae

PeaxuHja Ha KaTOAH PeaKUHja Ha aHOAR

No* + e -* Na 2C1 - -• Cl, + 2e
YKyHHa peaKunja

2Na' + 2C1- -* 2No + Cl,
CA. 2. EAeKTpoAH3a pacTonmeHOr Harpnjym -xAopHAa

2CI- + 2H ,O -. H, + Cl, + 20H-

CA. 3. EAexTpOAHaa HarpHJyM-xaopHAa y soAeHou

,KaroAaa

9H,0

40 OH-
PeaKUHja Ha KaTOAH PeaxuHja Ha aHOAH

2H,O + 2e- -* H, + 20H- 2H2O -02 + 4H' + 4e
YKVr Ha peaKUHja

6H,O -.2H , + 0, + 4H* + 4OH`

CA. 4. EAexTpoaHaa HarpHJyM .cyeara
y BOA HOM parrsopy

PacTRopY

Peaxusja Ha KaTOAH PeaKUHja Ha aaoAH
Cu*+ + 2e- -* Cu 2H2O --. O, + 4H+ + 4e

YKymia peaxuHja
2Cu*+ + 2H 2O -. 2Cu + 0, + 4H'

CA. S. EAeKTpoAH2a xynpatya4ara y soAp.
HOM pacraopy



3axaaA.yjy6H Beh H3AO)KeHoM xeMHjcKOM npo-
uecy.

EAeMeHaT 6axap - BOAOIIHK. JCAaH nonyeae-

M CIIaT cacroji cc OA pacreopa Hexe COAH Oa-

Kpa, Hnp. Cu'+SO42- H 6axapHe RA04Hue

Koja 4HHH KaTOAy. Apyrn nOAyeAeMeHaT Ca-

CTOJH cc oA paCTBOpa HeKe KHCeAHHe, Hnp.

(H+)2SO,2- H OA eodonuxoee eaexrpode, xo-

ja cc cacrojH OA rrnaTHHCKe ,KHUe CMemreHe

V yHyrpamH.ocTH cTaKAelle ueau KP03 K0jy

cc y nonyeneMeuaT ma.be Crpyja racoBoTor

tr BOAOHHKa; OAaTHHa ancop6yje BOAoHHx. no-

AOHrtKOBa CAeKTpOAa ro ama cc Kao allOAa.

AHOAHa peaKUHja KOA OBOr eAeMCHTa Je-

rre: H2(g) - 2H+ + 2c- [TO 3Ha4H Aa

mB cc cBaKH MoneKyA BOAOHHKa ry6HTKOM ABa

ene1Tpotia npernapa y ABa nporoHa. Ta Aaa

CAeKTpoHa HAy KpO3 Cno&HH Aeo eAeKTpHq-

Hor Kona, AOAa3e Ha KaTOAy H Ty cc Heyrpa.

hilly JOHOM Cu' + , Koji cc npereapa y

aToM 6aKpa H TaAO)KH cc Ha eAeKTpoAV. TTpe-

Ma ToMe, xaTOAHa peaxuBja je: Cu' + + 2e-

--* Cu(C). YKynHa peaKUHja je: Cu' ++ H2(g)

-i2H+ + Cu(i) H anre6apcKH je 36np nper-

%OAHO N3HCTNX peaKUHja.

EAeMenaT UHHK-BOAOHHK. Y JeAHOM nony-

CAeMeHTy HaAa3H Ce pacTBOp KOjR caAp2KH

r joHe Zn2+ H rlno9HUy oA UHHKa, Koja cc no-

Hama xao aioAa. AHOAHa peaKunja je: Zn(d)

- Zn2++ 2e- Apyru nOAYC.CMCHaT ca-

CTOjH cc oA pacrBopa HeKe KHceAtnte H oA

BOAOHHKOBe eneKTpoHe, Koja V OBOM cnyvajy

t• HMa yAOry xaTOAe. KaroAHa peaKUHja je:

2H + + 2e- -+ H2(g). Y OBOM cnyvajy

jeAaH nporoi npNMa jeAaH enexrpoH H npe-

Taapa cc y aTOM BOAOHHKa, a oAMax 3aTHM

cjeAHtbyjy ce ABa aTOMa B0A0HHKa AajyfH je-

AaH MoneKyA. YKynHa peaxunja y OBOM cny-

vajy je: Zn(e) + 2H+ -i Zn 2 + H2(g).
AKO Ce ynopeAe npouecy y oaa ABa no-

CAeAwa raABaHCKa eneMeHTa BHAehe cc Aa

UHHK HMa Belly TeHACHUHjy Aa Aaje eAeK-

Tporre Hero BOAOHHK , a BOAOHHK Befit' Hero

_ 6axap, Tj. 6aKap npNMa eneKTpoHe Aaxure

Hero BOAOHHK , BOAOHHK AaKme Hero uHHK.

UOTeHUHjaA Y OAHOCY Ha HOpMaAHy BOAO-

HHKOBy eneKTPOAY • V CBHM raABaHCKHM eAe-

' McHTHMa IIOTeHUHjaAHa pa3AHKa HaMeby eAe-

KTpoAa 3aaHcH OA noreHUnjana xaroAe y oA-

HOCy Ha anoAV. 3aTO HHje Morylie AeIpHHH-

CaTH nOTeHUHjaA cnaKe eneKTpoAe H30AoBa-

no He, jep y caaKOM npouecy yaecrayjy oOe eAe-

KTpoAe. 36or Tora je noTpe6Ho OApeAHTH

jeAHy enerTpoAy 3a nopebeH.e, Kojoj ce npH-
nucyje npoH3Bo. Ha BpeAHOCT; KaAa cc TO

jeAHOM yrBpAH , BpeAHoc-r noreHunjaAa caaxe

enexrpoHe Moryhe je oApeAlTH . IIo KOHBeH-

UHjH , Kao eneKTpoHa 3a ynopehieH,e y3nMa

CC BOAOHHK0Ba enexrpoHa y o6AHKy jeAHOMO-

AapHOr pacrBOpa joHa H +, nOA npHTHCKOM

racoBHTOr BoAOHnKa oA 1 aTMocipepe H Ha

TeMnepaType OA 25°C; H.CH norenuHjaA n0A

nOMeHyTHM ycnoBHMa AeIIIHHHCaH je Kao Hop-

Aiaanu noTeutlujai HAH craHdapd oodonuxoee

eaercrpode u H.eAiy cc daje epedHOCr Hyae.

Kao uopMa.mu noreuqujaa HAH craHoap-

6HU noreurfujai HeKOr eneMeHTa cMarpa cc

noreituHjaA eneKTpoHe Tor eneMeHTa y jeA-

HOMOAapHOM paCTBOpy jolta Tor HCTOr ene-

MeHTa Ha 25 ' ( n0A npHTHCKOM OA 1 aTMOC-

4epc aKo je Taj eAeMeHaT rac). CBHM cyn-

craHuaMa Koje HMajy TeHAeHUHjy Aa oTny-

mrajy enexrpoHe y Behoj MepH OA BOAOHHKa

npHnncyjy cc HeraTHBHH noreHUHjaAH (Taxo

noreHUHjaA uHHKa npl peaKUHju Zn(6) --s

Zn2++ 2e H3HOCH -0,76 BOATa). CHUM Cyn-

cTaHuaMa Koje HMajy TeHAeHUHjy Aa oTnym-

Tajy eneKTpoHe y Maraoj MepH Hero mTO je

TO x04 BOAOHHKa npHnHCyjy cc nO3HTHBHH

noren[NjaAH (TaKo noreHUHjaA 6aKpa y pe-

aKUHjH: Cu(i) -+ Cue + 2e- H3HOCH + 0,34

BoATa).

OKCHAOPEAYKUHJA

OKcHAauaja je ry6HTaK eneKTpona , AaKAe,
HeKa cyncraHUa cc OKCHAyje xaAa ornyurra

enexrpoHe; v peaxuHjH Zn _ Zn2 + + 2e

jeAaH ar0M UHHKa OTOyCTHO je ABa enexrpona

Ir npetuao y j(-%m Zn2+. OH cc orecudyje.

PegyKUHja je npHMaiae enerTpona, Ti.

cyncrauua cc peAyxyje KaAa npNMa eneKTpo

He; y peaKUHjH Cu2 + + 2e- -* Cu, joH

Cue+npHMHO je 2 eneKTpoHa; ou cc pedyicyje.

CyncTaiua Koja OTnymra HAH ynymTa ene.

KTPOHC 3o8e cc peAYKUHOHO CPeACTBO a cyn-

craHUa Koja npNMa enexrpoHe 3oBe cc OKCH-

AaUHOHO cpeAcTBO . qpy peaxuujl Zn

+ Cu' + -) Zn2 + + Cu UHHK je peAyKUH-

CHO cpencTno (oxcHAyje cc y Zn2+ ) a joH

Cue + je oxCHAaunoHo CpeACTBO (pegyKyje cc

y CU). V jeAHOM XeMH)CKOM npouecy peAyx-

uHjH Tpe6a Aa oAroaapa oKCHAartHja, na cc

roBopH 0 OKCHAOPeAVKUHOHHM peaKl{HjaMa.

TeHAenuHja HeKe cyncranlle Aa ycryna

eAeKTpoHe , Mepu cc OKCHABUHOHHM noTeHl{H-

jaAOM ( He Tpe6a ra noMemaTH ca jOHH3auH-

OHHM nOTeHUHjaAOM ). V Ta6e.\H Cy AaTH OK-

CHAaUHOHH nOTeHUHjaAN HeKHX CynCTaHUtr. AKO

cc CMHCaO peaxUHje o6pHe H H3MeHH 3HBK

noreHllHjaMa , O'IHrneAHO je Aa he A06HTH

cTaHAapAHH peAyxUHOHH noreHUHjaA. BpeAHHO-

CTH OKCHAauHOHHX noTeHUHjana eneMenara m

jeAHH.eHa, HanHcaHe no peAy y KoMe cc BpeA-
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HOCTH cMaH.yjy npeMa OKCHAauMOHoj Mobil

(HAM pacTy npeMa peAyKUHOHOj Mobil) 'HHe

eAeKTpoxeMHjCKH HH3 eAeMeHaTa.

JeAIIa cyncranua peAyKyje cae cyncTaHue

xoje joj y eneKTpoxeMHjcKOj cepHjH cneAe, a

OKCHAyje cBe Koje joj nperxoAe . AMTHjyM

(Li) peAyKyje CBe Apyre; joH 4Ayopa F-, He

MO)Ke Aa PCKVAVKC HHjeAaH eneMeHaT Hn je-

AMH,elbe ; ApyrMM pevMMa , 4lAyop je Hajjava

OKCHAaunoHa cyncTaHua HITO FOCTOJH, a joH

Li+ Hajcna6Hje oKCHAaL jHOHO cpeACTeo.

Axo HeKH eAeMeHT Te )KH Aa npHMa eAe-

KTpOHC. Ka)Kemo Aa je eAeKTpOHeraTHBaH, y

cvnpOIHUM cnyvajy Kame ce Aa je eAexTpo-

Hu:uarHBaH.

CTaHAaPAHH oxcHAaiHOHH nOTeHUHjaAM")

Li -. Li+ + e-

K K++e-
Na -i Na+ + e-
Mg -^ Mg2 + 2e-
AI -^ A13+ + 3e-
Zn -4 Zn2+ + 2e-
Fe -i Fe2+ + 2e-

Sn -a Sn2+ + 2e-
Pb -^ Pb2'- + 2e-
H, _i 2H+ + 2e-
Cu ., Cu2+ + 2e-
Fe -^ Fe3'' + 3e -
Ag --,Ag+ +e-
2H20 -^ 02+ 4H+ + 4e-

^2C1^ C12+2e-

Au -,Au3++3e
2F ^ F2 + 2e-

- 3,05

- 2,93

- 2,71

- 2,37

- 1,66

- 0,762

- 0,44

- 0,14

- 0 13

- 0,000

+ 0,345

+ 0,771

+ 0,800

+ 1,23

+ 1,36

+ 1,50

+ 2,85

Pa3MOTpHMO HeKOAHKO npHMepa raABaH-

CKHX eAeMeuaTa:

EAeMCHaT UHHK -6aKap . KOA eAeMeHaTa OBe

Bpcre yKynna peaxuHja je: Zn2 + + Cu -►
. Zn2+ + Cut+,jep OKCHAauHOHH norexuxjaA 3a

Zn -► Zn2+ + 2e H3HOCH - 0,74 BOATH, a

Cu -, Cu1-i- + 2e- H3HOCH + 0,34 (jep 3a

peaxuHjy Cu _., Cu 2++2e- H3HOCM - 0,34

Boara) Te he ce 3a yxynHy peaKUnjy pa3BH-

TM noTenuMjaA: + 034-(-0,76)=+1,10 BonTa.

YKynmH nOTeHUMjaA KOjH MON(e AaTH jeAaH

raAnaHCKH eneMeHaT jeAHaK je oKCHAaujOHOM

- noTeHUiljaAy peaxuMje Ha alOAH yaehaH 3a

peAyKUHOHH noreHUHjaA Ha KaTOAH IHAH,

InTO je HCTO, yMaHeH 3a OKCHAauHOHH nOTeH-

uHjaA peaKUHje Ha KaToAH).

*) CTapxje O3HavaBaH,e oxcHAaunOHor npoue-

ca 3aMeH.eno je HOBHJHM , Tj. 3HaK - 3aMe-

IbeH je 3HaKOM +. MCbyTHM , Ha Ta6eAH E 5

HHje yHeTa oaa H3MeHa , jep Cy Ta6AHUe ca

- uAycrpaunjaMa npeTXOAHO oTmTaMnaHe y

HTaAHjH.

EAeMexaT uIHx - rBo2Kbe . Ha a11oAH, peaK.
uuja je Zn -> Zn'-+ -4- 2e- (noTenuHjaA

-0,76 BOATH), a Ha KaTOAM Fe2+ + 2e- _,
Fe(nOTeHUHjaA -0,41). IlouiTO je yKynna pe-

axuuja Zn + Fe'+ ^ Zn2 + + Fe, oaaj eAe-
McnaT Mo)Ke AaTH 0,44 - [- 0,76)=+0, 32 v.

EAeMexaT Kanaj-6axap . PeaKUHja y axo-

AM jeSn --* Sn2+ 2e- (noTenuHjaA - 0,14
BOATa), a Ha KaTOAH Cu'+ + 2e - -► Cu (no-

TeHUHjaA + 0,34 BoATa); KAKO je yKynna pe-

aKUnja Sn + Cue +-I, Sn' ++ Cu, yxynHH no-

reHUHjaA KOjH oBaj eneMeHaT MO)Ke AaTU

H3HOCH [+0,34-(-14)]=+0,48 BOATH.

EAeMexaT 6aKap -cpe6po. PeaKuxja Ha

aHOAH je: Cu -, Cu2+ + 2e- (noreHUH-

jaA H3HOCH + 0,34 BOATH), a Ha KaTOAH:

Ag+ + e- -, Ag (noTenuHjaA je +0,80
BoATH). KaKO je yKynila peaKUnja Cu + ZAg

-*Cu'+ + 2Ag, yKynMH noTeHuHjaA xojH
oaaj eneMenar Mo)Ke AaTH H3HOCH [+ 0,80 -

(+0.34)]=+0,46 BOATH.

H3 Ta6AHUe cTaHAapAHHX OKCHABLIHOHHX

noTenunjaAa BHAH ce Aa eAeMeHTH xojH y

eACKTpoxeMHjcKOM HH3y croje H3HaA BOAO-

HHKa MOry Aa ocno6abajy BOAOHHK H3 pacTBO-

pa HeKe KHCeAHHe H Aa ce nperaapajy y jo-

He; Hnp.: Zn(6) +2H+- - - Zn, ++ H2(g).

H o6paTHO, BOAOHHK MO)Ke Aa peAyKyje jOHe

eAemeHaTa xojH ce if eneKTpoxeMHjCKOM H14-

3V Hana3e HcnoA Hera: H2(g) + Cu2+

2H+ + Cu(6).
OKCHAaUHOHH 6poJ eneMeuaTa y JeAHH.emy

jecre HeraTHaHa HAM no3MTHBHa luap)Ka arOMa

HeKOr eAeMenra xojH ce HaAa3H y jeAHH.en.y

noA npeTnOCTaBKOM Aa cy CBe Be3e jOHCKe.

AnCOAVTHa BpeAHOCT BaAeHUHOHor 6poja jeA-

HaKa je 6pojy OTnymTeHHX HAM npHMMeHHx

eAeKTpOHa.

11o3Haro je Aa MHore Be3e HHCy jOHCKe

H, canto ynpombenocrH paAH, cMaTpajy ce

jOHCKHM npH H3pavyHaBawy BaAeHI3HOHor

6poja. AAM He Tpe6a noMemaTH BaAeHUHOHH

6poj HAM oxcugauHOHH 6poj ca CTBapHOM

BaneHUOM. BaACHUHOHH 6poj nOAVAapa ce ca

nonapnoM BBAeHUOM Hexor aTOMa HAM rpyne

aTOMa y jOHCKHM jeAHHeHHMa.

Aa 6H ce 03HaMHO BaneHUHOHM 6poj He-

Kor enemeHTa xao no3HrHBaH HAM HeraTHaaH,

Tpe6a BOAHTH paeyHa o H,eroaoj eAeKTpono-

3HTHBHOCTH HAH eAeKTpOHeraTHBHOCTH if OA-

HOCY Ha eAeKTpOnO3HTHBHOCT HAM CAeKPOHe-

raTHBHOCr aTOMa ca KOjHMa je cjeAHIbeH.

IIIIpaBHAa

- OKCHAa11 OHM 6poj HeKOr CAO6OAHOT
eAeMeHTa HAH y Mebyco6HHM Be3aMa H,eroBHx

aroMa jecre HyAa.
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- BaAenluloHH 6poj 4Ayopa ( HajueraTHB-

HHjer e .teMCHra) y jeAHH .ewHMa je - 1, a

AilTHjyMa ( Hajn03"THBH"jer eAeMeHTa) + I

- KHCeoHHK , KojH je nocne 4Ayopa Haj-

HeraTHBHHjH, HMa yseK BaneHUHOHH 6poj -2,

H3y3es y cynepoKCHAHMa y xojHMa je - I

( Kao Hnp . V NaZO2) H y F20 y KoMe je +2.

- BaAeHUHOHH 6poj (OKCHAauHOHH bpOj)

BoAOHHKa jecTe +1 ,- H3y3eB McTaAHe xHApH-

Ae, Kao Hnp . HaTpHjyM -XHApHA, NaH, V Ko-

Me je - 1.

- BaACHHHoHH 6poj aAKaAHHX Merana je
+1, 3eMHo- aAKaAHHx + 2, anyMHHHjyMa +3, a
xaAOrCHCKHx eAeMeHaTa , yonurre, - 1.

Hexes CACMCHaT Koju je cjeAHMeH C Apy-

ruM , eACKTpOno3HTHBHHJHM eAeMeHTOM, HMa

ncraTHBali BaAeHUHOHH 6poj; aKO je cjeAH-

H,eH C eneKTponeraTHBHHjHM eneMeHTOM, the-

roB Ba .teHUHOHH 6poj 6Hhe nO3HTHBaH. Hnp.

BaACHUHOHH 6poj yrAeHHKa y McTaHy je - 4,

jep je BaACHUHOHH 6poj BOAOHHKa +1, a y

yrt,eHTerpaxnopHAy, CCh, + 4, jep je 6poj

BaneHue xnopa -1.

HeKH eneMeHTH npH Mebyco6HoM cjeAH-

u.aBa26y Mory AO6HTH ABa pa3An4HTa creneua

oKCHAauuje. Ha npHMep , 6aKap rpaAH ABe

npcre jeAHH.elba : xynpo-jeAHH,eu,a , y KojHMa

je oKCHAauuouu 6poj 6aKpa + I H xynpH-

-jeAHweH,a y KojHMa 6aKap HMa OKCHAaUHOHH

6poj + 2; rao)Kbe rpaAH 4epo-jeAH2bet a

c Ba,teHUUoliM 6pojeM + 2 H 4epu -jeAHH.eH.a

y KojHMa je BaneHUHOHH 6poj raoxcba +3; Ka-

Aaj rpaAH CTaHo-jeAHH ,eu.e Ca OKcHAauHOHHM

6pojeM +2 H CTaHH -j eAHH .eu.a y KojHMa je

oKCHAaiHOHH 6poj Kanaja +4.

AAre6apcKH 36Hp oxcuAauuouHx 6pojeaa

( BaAeHn oinix 6pojeaa ) cBHx aTOga y HeKoM

HeyrpaAHOM jeAHweH.y Tpe6a Aa 6yAe paaaH

2rytu. Ha npHMep, cyMnopHOj KHCeAHHH

(H2SO4) oXCHAa11NOHH 6poj xnceonHKa je -2;

KaKO HMa 4 aTOMa KHceOHHKa , yKynHH 3OHp

KHCCOHHKOBHX eAeKTpH'HHX 2nap)KH je

4. (-2)=--8 HeraTHBHHx 2Hap )KH; OKCHAaUHO-

HH 6poj BonoHHKa je +1, a nourro HMa 2
aroma BoAcuHKa , 6Hhe 2. (+1)=+2 no3HTHB-
I1e ulap)Ke ; Kaxo je BaneuunoHH 6poj cyMno-

pa, S, + 6, aAre6apcxi 36Hp OKCHAaUHOHHX
6pojeaa 6Hhe 4. (-2) + 2. (+1) + 6=0.

AAre6apcxn 36Hp OKCHAauHOHHx 6pojeaa

CBHX aroMa y HexOM nOAHaTOMCKOM jOHY MO-

pa 6HTH pasau ulapBCH Tor jona. Y jolly op-

Tpo4,oc4aTa HAH jeAHOCTaeno 4,oc4ara, PO41-

OKCHAaUHOHH 6poj KuceoHHKa H3HOCH -2, a

UOtUTO HMa 4 aroma KHCeoHHxa 6Hhe yxy-

nHo 4, (-2)=-8 Heraruannx 2nap)KH, xaxo

aAre6apcKH 36Hp 2uap KH jona rpe6a Aa 6yge

-3, OKCHAauHOHH 6poj 4OC4opa 6Hhe +5,

jep je 4. (-2) + 5 = 3; y jouy NO 3 saAeu-
UHOHH 6poj a3ora H3HOCH +5 jep je 3. (-2)
+ 5 = 1.

Ae4HHHuHje OKCHAaUHOHHx H peAVKUHO-

HHx peaKUHja gory ce npO2uupHTH Ha CAeAe-

hH Ha4HH:

OKCHAaunja je noaehaH,e 6poja n03HTH13-

He BaAeHUe HAM cMa}SeH.e 6poja HeraTHaue

Banenue . Ha npHMep , xaAa caropeaa cyMnop

y npncycTay Ba3AyXa , nocTaje CYMUOPAHOK-

CHA, SO2, ycneA peaKUnje S +O2 -, SO2; OK-

CHAauHOHH 6poj cyMnopa npeuiao je oA Hyne

Ha +4. flpH pa3Aaraeby joAOSOAOHHKa, H7,

Ha H2 H J2 jOA ce oxcnAyje jep H.HXOB OKCH-

AauHOHH 6poj npeAa3H OA -1 Ha Hyny.

PeAyKuxja je noaehal .e 6poja HeraTHaHe

BaAeHue HAM CMaH.e.be 6poja no3HTHBHe Ba-

Aenue . HpHMepH : npH nocrajan.y cygnopBo-

AouHKa , HIS, npeua peaxuujH S + H2 -►

- HiS . cyMnop ce peAyKyje jep rberos OK-

cHAauHoHH 6poj npena3H OA 0 Ha -2; y

jouy nepgaxrauara MnOi aaneuunouH 6poj

Marnaua je +7, a y MaHraHAHOKCHOAy, MnO2,

+4; 36or Tora y peaxunjH OA MnO. Ha MnO2

HMaMO peAyxuHjy.

EKBHBaACHTHa TCMCHHR Hexor OKCHAaUH-

ouor HAM peAYKI HOHO CpeACTBa pasha je Ibe-

roBoj MOAexyncKOj Te)KHHH noAeA,eHOJ 6pO-

jeM oTnyluTeHHX HAM npHMA .eHHX eAeKTpoHa.

Hnp.: eKaHBaneHTHa TC)KHHa (eKBHBaAeHaT)

FeCh npH npeea3y y FeC12 paaua je u.eroaoj

MOAeKyACKOj TeBCHHH , jep rBOMCbe npuga canto

jeAaH eAe1CTpoH; eKBHBaAeHaT KaAHjyM-nep-

MaHraHaTa , KMnOC, KaAa ce peAyKyje y

MnO2 notntO npHUH TpH eneKTpoua, paaaH

je H,eroaoj Monexyncxoj TeXLHHH nO4eA.eHOj

ca 3; eKaHBaAeHaT CTauo-xnopHAa, SnC12 npH

OKCHAaWnJH y cTaHH-xnopHA SnCh jeAHax je

H.erOBOj MOAeKyACKOj TeBCHHH noACA.eHOJ ca

2, jep xanaj oTnymra 2 eeexTpOHa.
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O +1,0

X +0,8

+0,6

HOTeHWIjaA.,A^ +0,4

eAeMeHTa 5
S +02

O
C
x-0,2

CL H

0,6-

+1,0

p +o,e

Id +0,6

fOTeHuKjaA v +0,4

eAeMeHTa

EAeMelaT HHHK - BOAOHHK

Zn + 2H + -.Zn" + H,

+0,2

z 0
-0,2

S R -0,4

0.s-06

S O -0,813

EAeMeHaT 1;HHK - rBo)Kbe

Zn + Fe*"- Zn' * + Fe

EAeMeHaT Bogon0K - 6axap

H, + Cu-..+*2H+ + Cu

AHJarpaM IIOTeHI {HJaAa pa3%HgHTHx eneMeHara (14pBeHO o3HagaBa ooTeHynjaA eneMenaTa). ho-
TeHUHjaA eAeMenaTa JecTe pa3AHoa cTaHAapAHHx HoTeH4nJaAa eneKTpoAa : HpBH OATOBapa KaTOAH
a ApyrH alOAH.



METAAH

foAeAa eneMeHaTa nepHOAHor cncTeMa Ha

McTane H HeMeTaAe je HajMenocpeAHHJa.

npH6A;DKHo 3/4 eAeMeHaTa jecy McTaAH.

'LH3HpKe Oco6xxe. Haj3Ha4ajHHje onmTe

KapaKrepncTHKe CBHX MeTaAa jecy: BHCOKa

tIPOBOAMHBOCT TOHAOTe H CACKTPHUHTeTa; Ka-

paKTepMCTH4HM cjaj KOjH Ce 30Be weraAHu

cjaj nOBplHHe eneMeHaTa; eAaCTHMHOCT, OT-

HOpHOCT Ha AOM. Apyre oco6HHe cy npoMeH-

A,HBe H 4ecro Cy HeKe OA H Hx ja4e HAM CAa-

6Hje H3pa>KeHe KOA nojeAHHHx Merana. TBp-

AHHa H OTnOpHOCT Ha Ae4Opmauxje OnWTe cy

^ KapaKTCpHCTHKe MHOrHX MeTaAa Kao Cu, Al,

Fe, Cr, Ni, Pd, W MTA. APyrH HHCy TaKo

TBPAH, 4aK cy nnacTHgHH, Kao Sn H Pb. HeKH

Cy nOTnyHO MCKH H MOry Cc 3anapaTH HO)KeM

Kao Na, K , Ag H Cu cy BpAo Ter)bHBM a Au

je KOBHU.

XeMHjcKe oco6HHe . V HCTOj rpyrm nepH-

OAHOr CHCTeMa McTaAHe oco6uHe eneMeHara

nOCTajy ja4e H3pa KeHa HAyhH HaAOAe, a y

Hcroj nepHoAH noBehaaajy cc HAyhH HaneBo.

OKCHAH McTana cy 6a3HH. IIOCToje H eAeMeH-

TH KOjM Cc, 6HAO KaO CAO60AHH HAM Y JeAH-

n,eH,HMa, noHamajy HeKaA Kao McTaAH, a He-

KaA Kao HeMeTaAH, Tj. HMajy Hexe ocOOHHe

Merana a HeKe HeMerana, o6e cna6o uarAa.

nleHe.

CTPYKTYPA METAAA

CaM MeTaAH Cy Ha o6HMHOj Temnepa ypH

V 4BpCToM cTawy. H3y3eTax 4HHH )KHBa (Hg)
Koja je Te4Ha H Tones cc Ha -39,8CC . Y CTpyK-
TypH 4BPCTHX McTaAa CBaKH aTOM je OKPOK H

ApyrMM aTOMHMa HCTOr McTaAa . Spoj McTaA-

mix aroma pacnopebeH je H ypebeH Ha npa-

BHAaH Ha4MH npH 4eMy o6pa3yjy ocHOBHe

KpHCTaAHe pemeTxe Koje cc Aan,e pa3BHjajy

y CBe TpH AHMeH3Hje y nPOCTOPy (CA. 2).

Pa3AHxyjy cc TpH THnH4He McTaAHe CTpyK-

Type HAM pemeTKe : a) xeKcaroHaAHe (mecro-

yraoxe ), Hnp. KOA Zn; 6) xy6He HAH TecepaA-

He c ueHTpaAHHM aTOMOM Ha nA,OCHHMa, Hnp.

KOA CU; B) Ky6He HAM TRCepaAHe c aTOMOM

y ueHTpy Kouxe , Hnp. xoA Li. flee ABe cy

Bpno KOMIIaKTHe a Tpeha HemTO MaH,e.

V 480poBMMa KpxcraAHo-MCTaAxxx peme-

TKH (CA . 3) HaAa3e cc no3HTHBHH joHH, jep

cc aTOMH Ocno6abajy cBojmx BaAeHUxoHHx

eAeKTpoHa . OBH BBAeHUHOHH eAeKTPOHM xpe-

hy ce cAo6oAHo KPO3 cae MebynpocTope pe-

werKe, cTBapajyhH eneKTpoxcKH o6AaK HAM

eAeKTpOHCKH raC KOJHM cy o6anujeHH CBH

n03HTHBIII{ jOHOHH.

Canons crpyKTypoM Merana o6jaml.aaajy

cc {beroBe oco61He. HOKpeT.bHBomhy eneK-

TpoHa o6jamwaaa cc Ao6pa nPOBOAA,HBOCT TO-

nAOTe H e.%eKTPHUHTeTa. MCTaAIIHM KpHCTa-

AHMa cc o6jaiiiH,aBajy 4H3M4KC oco6HHe Me-

TaAa: OTHOpHOCT Ha npenoM H Ae4opMaunje,

pacrerA,HBOCr, KOBHOCT H CHOCO6HOCT Aa 4C-

CTIIUe Merana Mory Aa KAH3e jeAHa npCKO

Apyre, Tj. Aa Mory MewaTH nono>Kaj y npo-

CTOpy. JeAaH jOHCKH xpHcTaA, ManpoTHB, He

Mo)Ke cc Ae4IOpMHcaTH. AKO cc TaKau KpHCTaA

H3AO)KH CHOMHOj CHAR TaKO Aa jeAaH iOH

KAH3H npexo Apyror, Mo)Ke cc AeCHTH Aa cc

ABa JOHa HCrOr 3HaKa AOAHPHV na he cc Me-

byco6Ho oA6HjaTM 36or 4era Y)e cc KpxcTaA

pa3opHTH. TBpAHHa HcKHx Merana Kao W,

Ni, Cr, Fe, Pt o6jaum,aaa cc THMe InTO je

cnaraMe (,,naKOBaH,e ") 4ecTHua y H,HXOBHM

CTPVKTVPaMa Beoma KoMnaKrxo na cy Meriy-

aTOMCxa OACTOjaH,a BPAO MaAa.

METAAYPTHJA

MaH,e aKTHBHH Merana, Tj. OHM KOJH cc

y eAeKTpoxeMHjcKOM HH3y Hana3e HcnoA BO-

AoHHKa, Kao Pt, Au, Ag, Cu, Mory cc HahH

y npMpoAH y CAO6OAHOM craIby. HajBehx 6poj

McTaAHHx eneMeHaTa He HaAa3H cc y CA000-

AHOM CTaH,y aeh y O6AUxy jeAHM eiba. Haj-

06HAHHja meTaAHa jeAHHaexaa jecy CHAHxaTH,

cyA4iMAH H 0KcHAH; cpehy cc, anH pebe, xAo-

PHAH , Kap6OHaTH H Ap. MHHepaAH H3 KOJHX

cc Mo )Ke AO6HTH HeKH McTaA, 30By cc pyAe

(,, MCTaAHMHH MMHepann').

McTaAyprxja je Hayxa Koja cc 6aBH Ha-

4HHHMa Ao6Hjau,a McTaAa noge6 OA Iberoaor

MHHepana Ao nOTOAHOr cTa}aa 4MCTOhe 3a yno-

Tpe6y 3a Kojy je HaMeH,eH. Caaxi McTan Ao-

6Hja cc no Hapo4HTOj McTaAypmKOj MerOAH

Koja o6yxaara xeMHjcxe H 4)H3H'Ke npouece.

Y MeraAyprxjH npMmel.eMOj KOA MHOrHx

MHHepaAa, CneuHjaAHO MHHepaAa TemKHx Me-

TaAa , pa3AHKyjy cc 4erxpH onepauuje:

a) Kounempacame mmepaaa . MHHepaAe

Merana npare CTpaHH MaTepxjaAH Koju cc

3OBy zaxz (,,jaAOrHHa", KaMeH ). MHHepaA cc

oABaja oA raHra 4)H3HMKHM CpeACTBHMa. Je-

AMa oA Ao6pnx McToAa, HapO'HTO 3a cyn4iHAe,

jecTe rJ3?Ora1Juja . MrrHepaA ce CHTHO caMeA,e
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V npax H y6auyje y cMecy BoAe n yA,a na cc

CBe TO npeTBapa y nervy; MCTaAHH MHHepaA

KOHUCHTPHUie cc y VMaHOM CAOjy, a raHr y

BOACHOM.

6) KOHUeHrpauHja XeMHjCKHM npOUeCOM.

3a OBy nreTOAY MO)K Ce npHMeFIHTH OHAO

KOju xeMrljcKH npouec y KoMe cc o6orahyje

caApa aj McTa:1a V MRHepaAy H3y3es npoleca

3a Ao6Hjawe cAO6OAHor Merana. V oaoj one-

paLlnjH Ba)KHH cy: npXrene H Ka1u4uHayu)a

(„negewe''). Clp>Kewe cc cacrojH If 3arpeBa-

ray MuHepana y Ba3AVLUHOj crpyjH, npn 4e-

My cc Kao npoH3BOA Ao6Hja OKCHA, cyngpar

HAM cno6oAaaH MeraA. KaFUjunaquja (,,ne4e-

H,e') cc cacTOjH y 3arpeBawy MHHepana y

06AHKy KaptonaTa HAM HeKe Apyre XHApaTHe

COAM, npn veMy cc pa3BHja C02 HAM BOAena

papa.

B) PeAYKuHja y CAO6OAHH meTaA . McTaA-

Ha jeAMHe}ba MHHepaAa , BpAo 4ecTO OKCHAH,

Mory cc PCAYKOBaTH V MeraAe, MPH veMy cc

Kao PeAYKUHOHO cpeACTBO vecro ynorpebA aBa

yraM, yrAannoM y 06AHKy KOKca : MPH Tome

ce 11POH3BOAH CO. xojH ca CBoje CTpaHe cAy-

)KH Kao peAyKUHOno CpcAcTBO. Kao Apyra pe-

AyxuHOHa cpeACTBa Mory cc HaBCCTH Fe H

Al; reoache ce ynoTpe6A,aaa 3a Ao6Hjawe aH-

THMOHa, a a AyMHHHjyM 3a Ao6Hjawe XpoMa

If BPAO 4HCTOM CTawy.

r) IIpe4HnlhaaaH.e ( pat)niaunja ). 3aapUt-

Ha onepaUMja npM Kojoj cc Ao6Hja MeraA V

OAroaapajyheM 4HCTOM CTawy 3oae cc npe-

Huwhaoawe (pad)uuaquja). )KHBa cc npevH-

tuhaBa AeCTHAaunjOM, KaAaj 11 UHHK Cy6AH-

MaUUjoM . HoMohy eAeKrponuru'KOZ npe4u-

:uhaeawa Ao6Hjajy cc MCTaAM If BPAO 4HCTOM

CTawy, Hnp. 6aKap (CA. 1). H3BOAM cc y

CAeKTPOAHTM'KOM CyAy V KOMe je aHoAa He-

4HCT McTaA ; eACKTpOAHT je paCTBOp HeKe

COAM Tor Merana, a xaTOAa rauxa nAOquua

4HCTOr MeraAa. IipH nponyrurawy eAeKTpM4-

He crpyje Kpo3 CyA M npM OAroBapajyhoj

BOATa)KH ( HanoFry), oAaaja cc He4HCT MCTaA

Ca aHOAe H TBAOKH cc Bpno 4HCr Ha KarOAH.

MeTaAH HeaKTHBHHjH OA McTana xojH cc npe-

411whaaa , rano)Ke ce Ha AMY cyAa H 4HHH

ano&nu Mya; aKTHBHHjH McTaAH ocrajy y

pacTBOpy.

EAeKTpoMeTaeyprHja . Bpno a1THBHH me-

TaAH Kao into Cy aAKaAHH , 3CMHOaAKaAHH,

aAyMHHMjyM , A06Hjajy cc eAeKTpOAH30M H,H-

XOBHX paCTOn.LeHHX COAH. EAeKpOAH3a OBHX

COAH 1 pacTBOpy He 6H cc MOrAa H3BCCTH

jep 611 CC V TOM CAy4ajy Ha KaTOAH OCAoba-

l3ao H2 a He Tpa,KeHn McTaA. HaTPHJYM cc

Ao6Hja eACKTPOAHTH'KHM nyTeM y CyAy (cA.

2) Ca auogoM OA yrAeHHKa , a KaTOAOM OA

raoxcha; Kao CACKTpOAHT ynoTpe6A,aaa cc pa-

CTOnrbCHH HaTpHjyMxnopHA; MCTOM MCTOAOM

Ao6Hja cc H XAOp.

UpHa Meranypraja . FBOKbC je MeraA KOJH

je 6HO n03HaT H ynOTpe6AaBaH join y CTapo

Ao6a. Boje je cnno6ene, OKCHAyJC Cc Ha Ba3-

Ayxa, a Hapo'HT0 BAa)KHOM; cepoMartierM4HO

je, Tj. marHeT ra cHaxcno npHBAa414. V npH-

POAH Cc He HaAa3M If CA060AIlOM cTalby; we-

TOBH HajBaxwnjM MHHepaAH Cy: cepnoKCnA,

Fe203 no3Mar Kao xe.uarur („upaeHa pyga"),

3aTHM XHAPaTH3oBaHH OKCHA rLO)Kha, Fe2O) .

. nH2O HAM Hpwu xeMarnT, a axo je n=3

xeMaTHT je )KyT - 110M01111T AlazueTUT, Fe304;

tepoxap6oHaT, FeCO3 HAM caOepar; q)CpO-

cyA4HA FeS2 nu par, ynorpe6A,aBa cc 3a Ao-

611jaibe cyMnople KHCeAMHe.
L[prla Meranypraja je Meranypraja rao-

xcha. IIona3H cc OA oKCMAa rao,Kba. Hajnpe

Cc MHHepaAH raoa ha ripa<e Aa 614 Ce eAMMH-

HHcaAa BOAa , OKCHAOBaAM CVA4,MAM H pa30-

pHAM Kap6oRaTH; rnaBHM npouec je peAVK-

uHja 4epOOKcHAa, a TO ce apriH y eUCOKUM

nehuMa.

OCHOBHH AeAOBH BHCOKe nehu (CA. 3) je-

cy: „jaMa", ABC 3apy6,-.eHe Kyne cnojeae cBo-

jMM nehua ocHocaMa 4nHe rp6V.x; MCHOA Tp-

6yxa Hana3M ce AyBaroxa, CKyn UCB11 3a AO-

Bohewe TOMAOr Ba3Ayxa; OTOOP 3a nyTeMe,

Vera nehM, Ha Bpxy Kyne KpO3 Koja cc y6a-

Uyjy MMHepaAM, KOKC H ronHTeA,, Tj, KaAUH-

jyMKap6olaT. Kpo3 oTBOp 3a nywewe H3Aa3e

H racoBH. Ha AMY nehM na1a3H cc nehuua

(,,6yHap") rAe cc cKynA,ajy H onaajajy rao-

)xhe H 3rypa.

OCHOBHe peaxuHje y BMCOKOj nehM jecy:

caropeaatbe KOKCa npH 4eMy nocraje yr.beH-

MOHOKCHA , CO; peAyKOBawe OKCHAa rao)Kba

noMohy CO It nocrajalbe 3rypC OA TOI1HTCb3

H npHMeca pyAe. racoBu IUTO HanyulTajy BH-

cOKy neh CaAp)Ke CO, na Cc OABOAC If Apyre

nehM 3a 3arpeaawe Ba3Ayxa. rBo)K15e Koje

reqe H3 BMCOKC nehH 308C cc CupO6O 2aoxcbe

H caAP)KM 3-40/6 yr,beHHKa H Apyre npMMece;

Bpno je TBPAO aAH je KpTO.

Koeuo zeoacbe canp,KH 0,1 AO 0,2% yr-

A,eHHKa a npMMece He npena3e 0,5%; BpAO

je OTHOpHO H JKHAaBO , na cc ynoTpebbaea

3a H3paAy npeAMeTa KOJH Cy H3AO)KCHH BeAH-

KOM Hanpe3awy xao LHTO cy AaHUH, cHApa

H CA. rlenux je rao)Khe xoje caAp)KH 1-1,5%

yrA,eHHKa , a MO)KC caAP >KaTH H MaAe KOAH-

4nHe V, Cr, Mn H Apyre eneMeHTe, npeMa

HaMeHH 4eAHKa. geAHUM Cy pacTerbHBH, KOB-

HH, TBpAH , oTMOpHH H )KMAaBH , a H HXOBa

npHMeHa If HHAyCTpHjH je pa3HOBPCHa m

MHOrOCTpaHa.
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CA. I. MeTaAHH eneMeHTH o6yxaaTajy oKO 3/4
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CA. 2. McTaAHa cTpyKTypa. McTaAHa pemeTKa . CAaraH,e
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CA. 3. CxeMa McTaAHHX KpHCTaAa.

10HH Marne3upj a Cy VTOHA,eHH y eAeKTpoHCKH rae.

peAyKW4OHO CpeAcTao

AO6H jaH,e, xpoMa

peAyxgxaao

CA. 4. HeKH HpogecH 3a AoOxla'
McTaAa.
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XEMHJCKA KHHETHKA

oft XeMHjcKa peaxunja je nperaapaH,e jeAHe

HAH BHiue CynCTaHUH y Apyre. OA CynCTaHUH

Koje pearyjy (,,peaxTanTn ") nocrajy npou3-

eodu peaKtluje - peaxunouH npoH3BOAH. Ae-

00 MHjcKe H (4H3HVKe oc06HHe cyncTanuH xoje

CTynajy y peaxuHjy pa3AHqrTH cy, a CBC

TpaHc4opmaUHje npaheae cy H3MeHHMa eHep-

rHje. Y CHUM xeMHjcKHM peaKuajaMa paCKH-

Aajy ce HeKe ae3e H3Meby aroma cyncTauuH

KOJM pearyjy (,,peaxrauara") H KOA peaxuH-

OHHx npO143aoga nocTajy HoBe Be3e . HH no'e-

THH HH 3aBpmHH npou3BOAH HHUrra He roBope

MW 0 TOKv peaKUHje. HeKe peaxwtje Bptne ce

oAjeAHOM, Apyre V Tory Ay2Ker apemen H

c nocrajatbeM HHTepMeAHjapHHx (,,Meby")-

-npOH3BOAa.

Peaxuuje Mory 6HTH xoMoZene (oHe Koje

cc Bpo2e y jeAHoj (ba3H) HAU XCTepozeHe.

SP3HHA PEAKIZHJE

Aa 6H cc peaKUHje pa3BHAe yaex je no-

Tpe6aH oApebeHH BpeMCHCKH HHTepaaA. Ay-

-)KHHa Tor npemeucxor HHTepaaAa HapHpa y

nPOCTpaHHM rpauuuaMa.

6p3HHa peaKz{uje Moxe cc degbuHUCaru

KonuvuuoM cyncrauge Koja peazyje, Koja cc

npereapa unu uu4Ve3aea y jeduuuqu epeMeHa.

Ha 6p3HHy peaKUHje yTHVy pa3HH cjlaKTOpH.

a) IIpapoAa peaKTauaTa (cyncraHUH xoje

pearyjy). PeaKTaHTH yTHVy Ha 6p3HHy pear-

w(je. HeyrpaAH3aunje IHCeAHHa 6a3aMa H

yotnttre, joucxe peaxuuje, apno Cy 6p3e, CKO-

P0 TpeuyTHe. Taxo, Ha npHMep, Menralyfnu

pacTBOp cpe6poHHTpara, Ag+ N07, c pac.

TBOp0M HaTpHjYM xnopHAa, Na Cl , nocTa-

je cpe6poxnopHA, Ag+C1-, KOjH cc H3 pac-

TBopa H3ABaja V VBpCTOM cTa}ay, Tj. Tatoxu

tr cc. Ta peaKuHja je: Ag + + NO -3 + Na+
+ C1- -i Ag+ Cl-+ Na+ + NO-, .

Bp3HHe peaxuuja H3Meby MonexyAa Cy Bp-
rn,-nnpna,, .P (wn„rna I. „Pn.

cc noaeha TemnepaTypa. Taxo , Ha npxMep,

CMCCaa KHCCOHHKa H BOAoHHxa 3a Ao6Hjawe

aoAe (2H2 + 02 - 2H20 ) Ha o6HVHOj TeM-

neparypH Moz(e BpAO AyrO oCTaTH HeH3Me-

H.eHa , aAH Ha BHCOxoj TemneparypH oBH la-

cOBH pearyjy excM03HBHO. VTBpbeuo je Aa

cc 6p3HHa peaKuwje yAaocrpyvaBa HAH yTpo-

CTpyvaBa noBehaaaeM TeMHepaType 3a 1(K:.

a) KoauearpagEja peaxTaHaTa . KoHUeH-

Tpauuja peaxTaHaTa yTHVe Ha 6p3HHy peax-

uuje npeMa BBUOUy o Aejcray Maca . IIpeTno-

CTaBHMO Aa ce peaxupjou H3Meby peaxTa-

Hara A H B Ao6xjajy peaxttuoHU npoH3BOAH

C H D, npeMa peaxuHjH A + B C + D,

npn Vemy cy A, B, C, H D 6HAo xaxBe Bpcre

xeMHjcKHx cyncTaHUH , a [A], [B), [C] H [D]

KouueHTpauuje oAHOCHHx cyUCraHUH xoje ce

Mory H3pa3HTH y MoAOeuma Ha nurap, zpa-

MaTTOMHAta ma AHTap , y JOHOeuMa ma Aurap

HAH zpaMjoHoeuma ma Aurap npema Bpcra

xeuxjcxor npoH3aoAa c xojHM cc paAH. 3a-

KoH o Aejeray Maca rAacH : 6p3uua peaxyuje

yt}paeo je nponoptgUGHaAHa npoa3eody KOH-

yenTpaµuja peaKTatara . Caaxa KoHueaTpa-

unja ce u3pax(aaa excnoueHTOM xoje je jeA-

HaK Koe4)HUnjeHTy cyncTaHUe xoje y'ecrayje

y peaKUnju (peaKTaiTa). 3aKOH 0 AejcrBy

maca H3pa)xaaa cc oBaxo: V=k [A] . (B),

rAe je V 6p3HHa peaxuHje a k KOHCTatTa 6p-

3HHC peaxuuje cyncraHttt A H B Ha oApebe-

Hoj TeMnepaTypH . 3a peaKuujy 2A + 3B -,

_-+ M + H 6p3HHa VI 6Hke Vi=ki [A]2 .

[B]3 rqe je ki xoHCTaHra 6p3HHe TC peaxztuje

npH Hexoj oApebeuoj TemnepaTypn.

r) Karaeaaa. Ep3HHa peaxunje cc noae-

h2aaa y ttpHCycTBy H3BeCHHx CynCTBHtW Koje

cc Ha3Haajy KaTaAu3aropu , a calla nojaBa Ka-

reAu3a. KaTaAH3aTOpH He noAAe)Ky HHxaxeoj

cTaAHOj xeMHjcxoj npoMeHH , Ti. Ha Kpajy pe-

aKuHje KaTaAH3arop cc HaAa3H HenpomeHaef.

Bpno Vecro cy 3a KaTaAH3y AOBOAMe H Haj-

MamLe KOAHgHHe xaraAH3aTopa y oAHOCy Ha

KoAHVxtHy peaxrauara . KAaCHVaH ttpHMep Ka-

-.-- 4-, vv--- x, A.- rn•v nr..
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HenpeHHnheHH / AHOAHH My& KaToAa OA riaGatha

M*IP TauKe nnoee 6aKpa (AHM) Ha xoje ce TaMO7KH
'HCTH 6aKap

I Ha aHOAH ce ogaaja HegHCT 6axap
Cu-2e--±Cu}'

AHoAa oA yrroeaa

Peaxuaja Ha alOAH 2CI- --> Cl, + 2e-

Ha KaTOAH ce TaAOzs -CT 6axap Peaxuaja Ha xaTOAH 2Na+ + 2e -> 2Na

L

Cu` + 2e --+Cu 9a (HaTpH]VM)

CA. 1. EAeKrporexHwuea pa4iHHagaja 6-pa,

McTanyptxja`roi(cba
2C ?- O., -- 2CO FeyO3 {- 3CO > 2Fe !- 3CO=

,(KoxcXHa sa3A.) (TpHOxcHA raoMaa) (raoxc.Ge)

CA. 2. EAexrpoAH9a pacTG aeHOr HpipfJyM
xeopHAa . EAeKTPOMeranyprHJa.

ti

CA. 3. CxeMa sHCOKe uehH . Ao6HjaIae raoacba (cHAepyprxja).



HHKAOM , HAH AAOMcoBOM nAaTHHOM, PtO2, OA

Koje cc Ao6Hja BPAO CHTHa H aKTHBHa nAa-

THHa.

Ayroxaranu3a. Kao urro H canto HMC Ka-

)Ke, ayroxaTa H3arop je jeAaH OA npoH3BOAa

KOjH noCTajy npH peaKHHjH , AaKAe y TOKy

M, peaKUHje yaehana belly 6p3HHy . OKCHAaUHjy

OKCaAHe KHCeAHHe nepMaHraHaTOM y npHCy-

CTBy cyMnopue KHcCAHHe - Aa 6H nOCTaAH

P.1arHaHOBH 3OHH , yrA,eHAHOKCHA H BOAa -

r KaraAH3yjy jOHH Mn2+ KojH nocTajy TOKOM

peaKUnje.

EH3UMU - ey BeoMa cAo)Keua jeAHH,elba Ko-

ja KaraAH3yjy 6HOAOmxe npouece. KaTaAH-

- 7HgKO AejciBo CH3HMa Bpno je cneUH(JH4HO.

A) CTame yCHTH, eHOCTH . V xeTeporeHHM

peaKUnjaMa Cp3HHa peaKUnje je nponopuHo-

HaAHa nOBpmRHH KOHTaKTa, a OCHM Tora

KornteurpauHjH peaKTaHaTa . 36or Tora he KoA

cynCTaHUH y 4BpCTOM CTamy peaKUHia 6HTH

yTOAHKO 6pxca yKOAHKO je 4HHHje yCHTHeHa.

nr AKTHBAIUHOHA EHEPFHJA

Aa 5" ce AecHAa HeKa xeMHjcxa npoMe-
Ha noTpe6Ho je Aa cc MOAeKyAH HAH 4ecTHue

Mehyco6HO cyaape. MehyTHM, Hehe cBH cy-

AapH H3Mehy 4CCTHrla peaKTaHaTa H3a3BaTH

xeMHjcKe npOMene; MO)KC ce AeCHTH Aa pe-

3yATaT cyAapa 6yAe canto oA6HjaH,e 4ecruua

i 6e3 xeMHJCKHX rrpoMeHa . Aa 6H CyAapu SHAH

e4HKaCHH H Aa 6H ce MorAa AeCHTH XeMHjcxa

npoMela , noTpe6Ho je Aa 4ecTHue peaKTaHaTa

HMajy Behy eleprujy oA eHepruje OA Koje Ce

wd npH cyAapy canto oA6Hjajy. Ta eneprHja 30-

Be cc axruaaiquoHa euepzuja.

Karla ce ABa MoAexyna cyAape C eneprH-

joM noTpe6HOM Aa cc ACCH xeMnjcxa npoMe-

Ha, Ti. AOBOMHOM eneprnjoM, craapa cc aK-

rueucauu CoAtnAeKC KojH je HeKa apcTa 4e-

CTHUa y npOAa3HOM CTaH,y H3Mehy nogernor

H 3aBpmHOr.

N AKTHBHCaHH KOMnAeKC MO)Ke nOCTBTH H3-

Mchy peaKTaHaTa HAM H3Mehy peaKUHOHH'

npon3BoAaa; raj cnOHTaHH npouec 6Hhe yn-

ra he nocraTH CHcTeM C + D, ca ocAo6ohe-

H,eM eueprHje Koja je paaHa pa3AHUH H3Mehy

eneprnje aKTHBHCanor KOMnACKCa H eneprnje

3aBpmuor craH,a. YKyTHa ocno6oheHa eHep-

ruja y peaKUUje 6Hhe: Ei - Ef.

Y npHCVCTBV KaTaAH3aropa eHepruja aK-

THBHOr KOMr2AeKCa je E'c H OHa je MaH,a OA

Ec.

XEMHJCKA PABHOTE)KA

Hpeeep3He („HenoepaTHe") peaKyuje je-

cy -raxBe peaxunje Koje ce 3aapmaaajy xaga

cc yTpomH Sap jeAaH oA peaKTaHaTa . '1'axo,

Hnp., xaAa cyMnop caropeea C Ba3AymHHM KH-

CeOHHKOM. riOCTaje cyMnopAHOKCHA: S + O2=

= SO2. Peeep3ne (,,noeparue") peaK2juje jecy

TaKBe peaKUHje KOA KOjHX UOCTaAH npOn3-

BOAM Mory noHOBO Mehy co6oM pearOBaTH H

AaTH nOAa3HC cyncraHUe. IIpH peBep32112M pe-

axuHjaMa xeMHjcKe npOMeHe HHCY noTnyne.

AKO ce jOA H BOAOHHK noMemajy, OHM

pearyjy H Aajy jOAOBOAOHHK, aAH KaAa no-

CTane H3BeCHa Konu4HHa HJ; rromro KOA Ili

OOCTOjH TeHAeHUHja Aa nOHOBO Aa nOAa3He

npOH3BOAC, ycnOCTaBA.a ce paBHore)Ka, c je-

AHC CTpaHe H3Mehy MOACKyAa jOAa H MOAeKy-

Aa BOAOHHKa KOjH crynajy y peaKUHjy Aa

6H AaAH jOAOBOAOHHK H, C Apyre cTpane,

H3Mehy MOACKyAa jOAOBOAOHHKa Kojrr peary-

jy H AaJy BOAOHHK H jOA. AKO ce nobe OA

4HCTOr joAOBOAOHHKa OH cc pacnaAa Ha JOA

H BOAOHHK CBC AOTAC AOK CC He nOCTHIHe

paBHOTea(a. XeMHJCKa paBHOTea a ce ycno-

c*aBt,a xaga ce H3jeAHa4H 6p3HHa peaKUHje

y jeAHO.M cMHCAy C 6p3HHOM peaKUHje y cy-

npornoM cMHCAy. JeAHa4HHa noMeHyTe peaK-

uuje, nomro cc ycnoCTaBH paanoTe)Ka, Jecre:

H2+J2 ~ 2HJ. Sp3HHa cjeAnH,aBan,a Bo-

AOHHKa II joAa jecTe: v=k[H2j[J2], a 6p3HHa

pa3Aarawa jOAOBOAOHHKa je: vi=k2 [HJ]2.

KaAa CC nocTHrHe paBHOTe)Ka, 6p3HHa Te ABC

peaKHHJe Tpe6a Aa 6yAe jeAHaKa, na je:

V=v2, Tj. k[H2][J2]=k,[HJ]2, UTO je Aabe

k [HJ]2, H aKO H3pa3 kiki 03HaquMo ca



XEMHJCKH ATAAC

XEMHJCKA KHHETHKA

BP3HHA PEAKWHJE

neyTpaAH3atwja

CepHja

lb

AC +NOs+No +CFT A iCF4 Nit++

Bdr 2C1 2Na4+ S0; --- 8o O +2Na

PEAKWHJA H3METY MOAEKYAA

BpAO 6p3a H2 + F2 -1-2 H F (DAVOpOBOAOHHK

Cnopa Ha o6HYHOj TeMnepaTyp H H 2 + I2- 2HI JOAOe0AOHHK

CA. 1. PeaKUH je : H3Meby pa3HHx xe MHjcKHx CVIICTaHUH.

Peaxuaja

A+B-C+6

2A+3B-M+N

H2+I2-2HI
CH

H2C CH,

\ /
H,C - CO

L[HKAOnCHTaHOH

3aKOH 0
AejcTay Mace

KOHCTaHTa 6p3HHe ki

3aBHCH OA TeMnepaType

+ H,

KaraAH3a
Pt Ni Raney

KaraAH3aTop

AyToxaTaAH3a'

v=k (A] [B]
3v'=k'(A]2 [B]

v =k (H2) (12 11
CH2

1-11 "1
H,C CH,

\ /
H,C - CHOH

IHKAOneHTaHOA

Mn04 + 5H2C204+6H+, Mn++ +1000,+ 8H20
nepMaHTaHaT OKCanH, KMCeaaxa

(Oa cyunopxe 1oM Maxraxa

KMttaxH.) 1a{TOaaTa ♦MaaTOp1
BoAa

CA. 2. 3axoH 0 AejcTBy Maca. KaTaAH3a H ayTOKaTBAH3a.

AKTHBauHOHH KOMHACKC

A+B

KTaHTH

C+D C++D
11pon3BOAH peaxunje npou3BOAH peaKUaje

PeaKUMja A+B-C+D
A+BKaTaA3aTop C+D

w-

Bpoj 1

TeM..eparypa
nSMha.ae 6pTea pe-
aKMMJe C TMMMCPSTypOM

9
CMaH.eu,e peaKunje

C BpeMCHOM

r-'

CA. 4. UlTO je cyw

CA. 3. Oceo6obeHa eHepruja y jeAHHOj er3orepMHoj peaxusja He3asecMa CTHHga carnnja, TO
je oA xaTaAH3aTopa. TeHAeHQHja Aa nocrauy npox3aoAH Maser eneprer- je KOUTAKTHa nonp-

cxor cagp raja. num ae11a na TaMe
H peexanja 6pMea. 00



Ha4HHH paBHoTeace: aA+bB mM+nN,

H3pa3 KOFICTaHTe paBHorexce je:

[M] m [N]n

Kc = [Ala [B]b .. .

KOHCTaHTa Kc OAHOCH ce Ha KOHUeHTpauHjy

npou3BOAa y paBHOTe)KH H BaxfH 3a CyncraH-

ue V 6HAO KOM tj110HUKOM CTaH,y (4BPCTOM,

Te4HOM, raCOBHTOM HAH y paCTBOpHMa). AKO

cy npOH3BOAH peaKUHje H pca.KTaHTH raCOBH,

VBOAH CC KOHCTaHra Kp H OAHOCH CC Ha nap-

uHjaAHH npHTHcaK ceaxor raca. AKO cy pe-

aKTaHTH A, B ... H npOH3BOAH M, N ... ra-

COBH, a H,HxoBH napUHjaAHH nPHTHCUH PA

PB ... P M P N ... 3a npOHaBOAe, H3pa3

Kp je: PMm PN"..
Kp =

PAa P B b:. '

TEPMOXEMHJA
CBaKU XeMHjCKH HAM 42H3H4KH npouec

npaheH je 143MeHOM eneprHje. Bell cc BHAeAO

KOA CyAOBa 3a eAeKTPOAH3y Aa cc xeMHJCKe

peaKUHje Bplue 3axBaA.yjyhH eneKTpHUH(>j

eHeprujH, a y raABaHCKHM eAeMeHTHMa, eHep-

rHja 3a cTBapaHe eneKTpn4He cTpyje npOH3-

Aa3HAa je H3 xeMHJCKe peaKUHje . TepMoxe-

Muja cc 6aBH npoyMaBaH,eM TonAOTHe eHep-

rHje Koja cc jaBP a npH xeMHJCKHM peaKuHja

Ma (CA. 1). TepMOxeMHjcKe peaxuHje Mory

6HTH eZ30TepMHe, aKO ocno6abajy TOnAOTHy

eHeprHjy H eHOOTepMHe, aKO ancop6yjy Ton-

AoTHy eHeprHjy. KOAHMHHa ancop6oaaHe HAH

oCAo6obeHe TOHAOTC 3oBe cc ronnora peaK-

guje. CeaKa TepMoxeMHjcKa jeAHavHHa, no-

peA cyncraHun uiro y4ecTByjy, yK.y' yje H

TOHAOTy peaxuHje. HeKa je peaKUHja HaMeby

Cyncranue A H B Aa 6H cc A06HAH np0H3BOAH

C H D er30TepMHa H HeKa je KOAHMHHa oC-

Ao6ohene TonAoTe A , TepMoxeMHjcxa jeAHa-

MnHa peaxuHje OHhe: A+B -* C4-D+ ,
rAe je A =Ef - Ei, HAH, AprFHM pe4HMa:

TOnA0Ta ocno6obena npH HeKoj er3oTepMnoj

peaKUUjH jecre pa3AHKa H3Mehy eHeprercxnx

CaAP)Kaja MOAa3nHx CynCTaHllH H exepreTCKHX

caAp)xaja peaxuuonor npoH3Boga. O6pHYTa

peaKUHja 6Hhe eHAOTepMHa; TorLeora peaK-

unje je -j&, a weHa jeAHa4HHa: C + D _,

^ A+B-A, npH Melly je -A=Ef - Ei=

- (Ei - Ef). IIpeMa Tolle, ancop6oeaua TOn-

AOTa npH HeKoj enAOTepMnoj peaKUHja jeA-

HaKa je ocno6obeaoj TonAOTH npH o6pnyroj

peaxuHje xoja je er3oTepMHa.

Ez3orepMHe peaKt4uje cy caropeBaH,e yr.

ma npH 4eMy cc AoBHja yraeHAHOKCHA H OC-

Ao6obaaa cc 94,i kkal (xunoxaAopuje) na je-

AaH npOH3BeAeHH Mon C02, HAM HenoruyHO

caropeBaWe npH 4eMy Cc OCAo6aba 26,4 kkal

TOnAOTe Ha nOCTaAH Mon CO. OAHOCHe Tep-

MoxeMHjcKe jeAHa4HHe jecy: C+02 -r C02+

+94,1 kkal u C+ 1/2 02 _ CO+26,4 kkal (y

TepMOxeMH]CKHM jeAHagHHaMa ynoTpe(5A,aeajy

Cc Koe4)HUHjeHTH y 06AHKy pa3AoMKa ; HaaeAe

Ha jeAHa4HHa rOBOpH Aa 1 Mon yr,beHHKa pea-

ryje c 1/2 Mona KHceoHHKa Aa 6n nocrao I

Mon yrA,eHMOHOxcHAa). HpeTBapaibe CO2 y

yr.boMOHOKCHA H KHCeOHHK eHAOTepMHa je

peaAH3auaja CO2 -s CO+I/202 - * 67,7 kkal.

Xecoa aaKOH. Ocno6ohe,a unu ancopooea-

ua ronnora y je6Hoj peaxyuju ucra je 6uAo

da ce peaKquja ep2uu odjelHOM unu y euuae

peaxt{uonux crynweea; one 3aeucu canto od

craH,a Ha noKerxy u no Kpajy peaKyuje.

Y3MHMO er3orepMHy peaKHUjy H3Meby A H B

Koja Aaje npOH3BOAe C H D H HCKa je H.eHa

TORAOTa peaKunje,& ; AHPeKTHO Cc Mo)Ke

npehH oA nOMeTHHX cynCTaaux Ha 3aBpIHHe

npoH3BoAe: A+B C+D+A, HAM A H B
Mory npBO AaTH MebynpoH3BOA M a 3aTHM
M Moxce npehH y C H D npeMa TepMoxeMHj-
CKOj jeAHHa4HuH : A+B - M+AF, na 3aTHM

M ^ C+D+A, YKynaH 36Hp xaAopHja npH

napuHjaAHHM peaxuajaMa jeAHak je 6pojy
KaAopnja Ao6HjeHHx HpH YKYmiOj peaxUnjH:

A2 +A2=A

6OTOXEMHJA

flocroje xeMHjcKe peaxuHje xoje 3ano'w-

H y HAM nonehajy 6p3HHy noA AejcrBoM eHep-

rHje 3paMeHa . CBaXH MonexyA KojH cc Irpe-

raapa ancop6yje jepaH KBaHar euepraje

E=hu rAe je h IIAaHKoBa xoHcTaHTa a u

4peKBeHUHja 3pa4eHa . AKO cc MPH CODHOJ

TeMneparypn V HeKOM TaMHOM CyAy Ap)KH

caeca racoaa H2 H Ch, oun be pearoaaTH no-

AaKO H AaTH HCI , aAn aKO cc oaa cMeca ra-

COBB ma HCTOj reMnepaTypH H3AO )KH AeJCTBy

Cynveae cBeTAOCTH , peaxunja nocraje eKenno-

3HBna . JeAHa4HIra one 4iOTOxeMHjcKe peaK-

uHje je: H2+C12 by _ 2 HCI. 3enene 6HA.xe

noMohy XAOp4HAa H noA AejeTBoM cBerAo-

cell, noAa3ehH oA MonexyAa KOJH cy raKo

npoCTH KaO C02 H H2O , rpaAe 4IOTOCHH-

Te3oM cAO)KeHe MOAeKyne yr,%eHHX XHApara



XEMHJCKH ATAAC

XEMHJCKA PABHOTE)KA

KOHCTAHTHA PABHOTFJKA

BpeMe

Cepxja

BpeMe

Peaxuxja paBHOrexce A + B C + D Y npucycmBy xaraAH3aTopa paaxo ema cc no-

C + D----A + B v' = k' [c] IDl k [Al (B] = k' [Cl [D]

CTHx(e p me

A+B--..C + D v = k[A][B] I v = v'

PeaKiuja paBHOTe7xe A + B C + D

KoucTaHra pasxorexce

KOHCTAHTa paBHOTe7xe 3aBHCH OA TeMHeparvpe

CA. 1. Sp3HHa KOHCTafre paaHOTe e

Peaxuxja paBHOTexce

H,+12t2HI

CH3COOH + CH3CH2OH•; =
Cxphema IHCeAHHa ETHn-anxoxoA

----),CH3CH2000CH3 + H2O
ETNA-aucTaT BoAa

Yom=

aA+bB +... mM+nN+...

k' [Cl [D
k Kc K` [A [B`

K` _ [H I]2
[H2] [121

[CH3CH2OOOCH3] [H26 '
Kc [CH3000H] [CH3CH2OH°

J aac ra. co, ds^ iwi "7Cdbc "(x bAwoe='iem
Tpa"Uy ($ qn► UHPJWJasea HpHTH HI

cm Teeth . TemoCBH n (cum= ro..)

moo) [M]a [NJ"..
[A] [B] ...

K`

[NHJ2

[N21 [H2T

Pm- p'-,..
Kp =

PA Pb..A B•

K
Pz
NH

P PN, PHa _

CA. 2, Peajui I& PaIHOTl1He H =pa3H OAHOCH HMIC'!aH}H .



KHCEAHHE H SASE

Onuire no3Haaan,e KHceAHHa H 6a3a 3a-

CHOBaHO je xa cBaxoAxeBHOM Hcxycrny. UBH-

Ma je no3Haro Aa je yKyc cxphera (cnpheTua

KHCeAHHa ) H AHMyHa (AHMVHCKa KHceAHHa)

,KHCeo" HAH Aa je coHa xHceAHHa (xnopoBo-

AOHHMHa KHCeAHHa ) Kopo3HBHa . KHCenHHe pe-

aryjy ca MeranHMa KojH cc y eAeKTpoxeMHj-

CKOM HH3y eAeMeHaTa HaAa3e HCHOA BOAOHH-

_ Ka, Hnp . C uHHKOM H npOH3BOAe MOAeKyACKH

BOAOHHK , H2; nAaBOAy6H4acTH AaKMyCOB pa-

CTBOp npeTBapajy v upBeHH ; pearyjy c 6a3a-

Ma H Aajy COAH. HcTO TaKo, no3HaTo je Ka-

yCT144KO H KOpO3HBHO AejCTBO aAKaAHja, BPAO

jaKHX 6a3a . PacnpOCTpaH .eHOCT TOaAeTHHX Ca-

nylla 3aCHHBa cc Ha TOMB IUTO HHCy aAKaAHH.

Sa3e cy A,Hralle noA npcrHMa, HMajy OnOp yKyc,
upBeHy AaKMycony xapTxjy 6oje y nnaBo, pe-
aryjy c KxceAHHaMa H Aajy COAH.

Aa 6HCMO 6HAH jaCHHjH ApxcehH ce

KAacH4He KoHltenuxje, MO)KCMO FIX Ae4iHHH-

cares : KucenuHa je ceaxa cynCraut4a xoja y

OoOCHOM pacrsopy daje xubpoHujyM- xar;OHe,

H20+, a 6a3a je 6uno Koja cyncraHtfa Koja

y eodenoM pacreopy daje xudpolccuiHe lo-

Hose OH HeKa je KHcennHa HA a 6a3a

MOH rae cy A H M aTOMH HAH aTOMCKe rpy-

ne, npeMa ropx.oj Ae4iHHHUHIH , HMaheMO 3a

KHCeAHHy: HA + H2O - H3O+ + A!, a

_ 3a 6a3y: MOH+H2O M+ + OH- Ea-
3e H KHCeAHHe pearyjy rpaAeehii COAH H Bogy:

HA+MOH _-.> MA+HiO.

r1OCTOje cyncraHlte, xao Hnp . raCOBHTH

XAOpOBOAOHHK HCI, Koje V 4HCTOM CTaH,y

HHCy KiiceAHHe jep cy H H Cl CJCAHHeHH KO-

BaAeHTHOM BC3OM, asn KaAa cc pacraope V

BOAII, One ce joHH3yjy H Aajy, V HauleM npH-

Mepy, joH xnopa Cl- H nporoH H+ npeMa

peaxuHjii HCI _ H+ + C17 IlpoTOHH HAH

BOAOHHIjH cjeAHlbyjy cc HenocPCAHO C jeAHHM

MOAexyAOM BoAe If Aajy xHApoHHjyM-KaTjoHe:

H ; + H2O -3 H3O'I, a axo ca6epesio one

ABC peaeouje HMaheMo: HCI+H2O

H30+ + Cl-; xAOpoBogOHti4Ha KHCeAHHa je

pacTBOp xnopoaoAoHHKa y BOAR. Apyre cyn-

_ CTaHue, Kao HaTpHjyMAHOKCHA V 4BpCTOM

CTatby, Na+OH , HMajy joHe Be3aHe V KpH-

CTaAy H, axo cc pacTBOpe y BOAR, tbliXOBH

jOHH ce oABlijajy m paanosepHO cc pacnope-

hyjy npeMa: Na+OH- Na+ + OH-.

AAKaAHje cy XHAPOKCHAH aAKaAHHX McTaAa:

Li}OH'-, Na+OH-, K+OH- K14OH-

Cs+ OH-; 36or Tora cc y HIHpeM CMHCAV

6a3HH paCTBOpH Ha3HBajy aAKaAHHM paCTBO-

p11Ma . Apyre cyncTaHHe, Kao Imp . McTHAa-

MHH, CH3NH2, KOjH je opraxcKa 6a3a, KaAa
cc pacTaope y BOAR npHMajy jeAaH nporoH

H ocno6ahajy XHAPOKCaAHH jox: CH3NH2+

+H2O CH3NH3+ + OH-OnwTa cxe-
Ma onor npoueca jecre: B:+HzO . H: B+ +

tOH- rqe ABC Ta4Ke (:) npeACTaBMajy

eneTKpoxcKH nap.

KHCEAHHE H BASE HO
SPEHCTEAY H AOPHJV

ORn1THjy KOHUenfHjy o 6a3aMa H KHCe.

AHHaMa AaAH Cy, He3aBHCHO jeAaH OA Apyror,

1923. rOAHHe SpeHCTeA (J. N. BrOnsted) H

AOpH (J. M. Lowry). IlpeMa THM ayTOPHMa:

xHceAHHa je 6HAo xaxea Cyncraxua, MOne-

KVACKa HAH joHCKa. xoja Mo)Ke AaTH npo-

ToHe HeKOj Apyroj cyncraHUH; 6a3a je 6HAC

KaKna cyncraHUa, MoneKyncKa HAH jolicxa,

Koja Moace npHMIITH nporone OA 6HAo KaKBe

Apyre CyncTaxue, Tj. KHceAHHa je AOHaTOp

(,,Aaaanau'") npOTOHa a 6a3a je aKuerirop

(,,rlpuManau") npoTOHa.

BHAO Koja KHCeAHHa HA, xaaa H3ry6H je-

AaH nporoH npeTnapa cc y 6a3y, cnojy KO-

H,yrOBaHy (KOpecnoHAeHTHy) 6a3y A- (oaa

6a3a MO)KC Aa npHMH jeAaH nporoH H Aa ce

IIOHOBO npeTBOpH y KHCeAHHy HA). bHAO

Koja 6a3y B:, KaAa npHMH jeAaH nporoH H

Bewe ra yMeCTBOnau.eM jeAHOr CAeKTPOHCKOF

napa, npeTeapa cc y KHCCAHHy, CBOjy KOtby-

roBany (KopecnoHAeHTHy) KHceAHHV HB +

(oaa, MehyTHM, MoMCe AalcO Aa OTnycrH jeAaH

nporoH H Aa nOHOBO npel5e y 6a3y B:). ABe

xeMHjcKe cyncTaHUe Koje Mory Aa Metbajy

jeAaH npOTOH zpade Kotnyzosau nap xuce.'IuHe

11 6a3e , xuceiuHa - 6a3a.

KaAa Hexa xHceAHHa HA Aa jeAaH CBOJ

nporoH 6a3H B:, o6e cc npoMeHe y KoH,yro-

Bauy 6a3y OAHOCHO KHcenHlly A- H H:B+

npeMa peaxuuju:

HA + B: f A+ + H:B+

xlrceAHHai 6a3a2 6a3al KHCeAHHa2

KoliayroaaHH naponH KHceAHHa - 6a3a1 I'

6a:1a2 - KHCeAHHa2 . OBa peaxuuja MO)K cc

BPWHTII y o6a CMIICAa jep iaK n KHCeAHHa

H:B+ sioxce AaTH cnoj 1IPOTOH 6a3H A- Aa

6H npeulAa y 6a3y B: OAHOCHO Y KHCennHy

HA (CA. 3).

XAOpopoBOAHHK y racoaxrOM craity, HCI,

KaAa cc paCTBOPH y BOAH ry6H caoj npOTOH

na cc npeTaapa y joH xnopa Cl-, KOjH je

Iberona Kolbyronaxa 6a3a . OBaj nporoH cryna



XEMHJCKH ATAAC

EHEP HJA H XEMHJCKE I PONU E

TEPMOXEMHJA H 4DOTOXEMHJA

Ei --------- ----------------------
A+B

if

OcA06obexa TOHAOT

Cepnja

b

Epoj3

Ei -----------------------------
A +B

E f- Ei =-jEi-E f}--A

Ancop6oeana TonnoTa

E

A+B -' M+&,

M -> C+D+A,

A+B -+ C+D+L
A e,&,+O,

Oae peaxuHje cy er30TepMHe

EHAOTepMHe peaxuHje

C+02--3 CO+'/202+26,4 kcal

CO+'/=02 --^ C02+67,7 kcal'

C+02 -> CO2+ 94,1 kcal

EHAOTepMHa peax"Hja

C+O2 -^ CO+'/z 02- 67,7 k cal`
CA. 1. TepmoxeMHjcxa jeAHa'HHa

IloAyMpaK:
pcaKUnja cnopa

Ha cyHeaHoj CBCTAOCTH:
peaxuHia eKC1AO3HBHa

cOTOCHHTe3a

y 3eAeHoj 6HA.uH

H2+CI2 --> 2HCI

H2+CI2 2HCI

C02 + H2O h VrMeHH XHApaTH:
cxpo6, uenyAo3a HTA•

CA. 2. .oToxeMHjcxe peaxuxje



y aeay Ca JeAHHM MOACK AOM BoAe , Oa3e, 3a-

xaabyjyfiH jeAHHM oA Ana Hegeleeua eAeKTpoH-

cxa naps xnceoHrrxoBa aroma (cepuja W4,

CA. j), na cc BoAa TaKO npersapa y caojy

KoMyroBaHy KHCeAHHy H3O+.

oOpMyna czpl eTHe xucenaae je CH3COOH.

Ka,a CH3COOH H3ry6H jeAaH BOAOHHx, KH-

ceAHHa cc npersapa y caojy KoH.yroaany Oa-
3y: y alueTHH jOH, CH3000 IIpOTOH Cc Be-

3yje 6a3oM BOAOM , H20:, Koja ce Ha Taj Ha-

4HH npeTeapa y CBOjy Kowyroeany KHCCAHHy

H,01-; ca caoje cTpane, xHCeAHHa H30+

Mo)Ke AaTH jeAaH npoTOH 6a3H CH30007

An 611 nonoso nocrana H2O u CH3COOH.

TeHAeHUHja 6a3e Cl- Aa npHMH jeAaH

npOTOH OA KHCeAHHe H3O+ MHOCO je Mama

Hero KoA 6a3e a CH3000- Tj. TeHAeHUaja

KHCCAHHe HCl All Aa npOTOH, MHoro je Berla

Hero KoA CH3COOH.

AMoHHjax, :NH3, Ha O6HlIHOj TeMnepaTy-

pH y racOBHTOM je cramy; aKo cc pacTBOpH

V BOArr noHarua ce xao 6a3a jep 3aXBamyjyfiH

jeAHOM HeAeA,eHoM eneKTponcKOM napy a3o-

Ta, N, aMOHHjaK Te)KH Aa npHMH jeAaH npO-

TOH H An HarpaAH CBOjV KomyTOBany KHCeAH-

Hy NH4+. Ty cc eoga noHawa Kao KHceAHHa

jep Aaje jeAaH 0' 6a3H :NH3 H npena3H

y caojy KomyroeaHy 6a3y OH-. PeaxHHja

paeuorea(e je:
NH3 + H2O NH4+ + OH

6a3al KHceAHHa2 KHCeAHHaI 6a3a2

Ja4uua Hexe KucenuHe odpei>yje cc me.

NOM TeHdeHyujoM da daje nporoHe; ja4uHa

6a3e WHOM TeHdeHrju;oM da npuAM nporoue.

OA HOMeHyTHX KHcenHHa Hajja4a je HCI, jep

HajnaxH2e ycryTra jeAaH npOTOH ; OA noMeHy-

THx 6a3a Hajcna6Hja je Cl- jep HajTex(e

npHMa nporoH. Hajja4a 6a3a jeCTe XuApoK-

cHAHa rpyna OH-. HpeMa ToMe, vKOAHKO je

ja4a Hexa KHcenHHa yTOAHKO je Melia Komy-

roaaua 6a3a cna6Hja, a yKOAHKO je HeKa 6a-

3a ja4a, yTOAHKO je H,eHa KOMyroBaHa KHce•

AHHa cna6Hja.

Haj4elnhHBOAa a r a, p c s pav KHceAHHa n
6a3a , noHarua cc H Kau 6a3a H Kao KHceAHHa.

TaKO cc jeAaH MoneKyA BoAe, H2O, noHanra
Kao xHCeAHHa H npersapa cc y caojy Komy-

rosaHy 6a3y OH-, xaaa Aa jeAaH csoj npo-

TOH 6HAo Kojoj 6a3n. MonexyA Boge nonanna

cc Kao 6a3a H IIPCTBapa cc y caojy Komyro-

Bany KHCeAHHy , HIO+, KaAa npHMH jegaH

an npoTOH OA 6HAo Koje Apyre KHCeAHHe. laxo

jeAall MOACKYA BoAe , KHCeAHHe, MO)Ke AaTH

jeAaH nporoH APyroM Monexyny BOAe, oa3e,

Aa 6H nOCTaAa 6a3a XHAPOKCHA H KHceAHHa

xHAPoHHYM; ca caoje crpaHe, jeAaH nporoH

r Mo)Ce npehu oA H30 + Ha OH- Aa On no.

cram ABa MoneKyna BOAe npeMa paBHOrex(Hoj

jegnagnHH (MHoro noMepeHOj HaneB0):

H2O H2O OH- H2O+

+ F==! +
KHCeAHHaI 6a3a2 6a3a1 KHCeAHHa2

KHCEAHHE H SASE
HPEMA AYHCY

llpeMa xoHUenUNjH KHcenHHa H 6a3a y

AocaAaaurn,eM pa3MaTpamy Hrpao je rAaBHy

yAory npOTOH . Ae(DNHHUHjy Koja cc He OCAa-

lra Ha npOTOHe Aao je 1923 . roAHHe Ayuc (G.

N. Lewis ). OHa rnacH : KHceAHHa je 6HAo Ka-

KBa xeMHjcxa CynCTaHUa , MonexyncKa HAH

jOHCKa , KOJa Mo)Ke ITPHMHT14 HeAe,beH eAeK-

TpOHCKH nap OA 6HAO xaxee APyre CynCTaHUe;

6a3a je 6HAo KaKea cynCTaHUa , MOAeKyACKa

HAH joHCKa , Koja pacnOAa )Ke JeAHHM cAOOOA-

HHM eAeKTpOHCKHM napoM u MOSCe ra AeAHTH

ca 6HAo KOjOM cyncranuOM ; npeMa ToMe, KH-

ceAHHa je axuenrop („npHMaAau"), a 6a3a

AoHarop eneKTPOHCKOr napa.

IIpN peaKUHjaza H+ + Cl- - HC1,

H4- + H2O H3O+ H H+ + :NH3 -

NH -1 6a3e no Ayncy , ca no jeAHHM pacno-

AO)KHBHM eAeKTpOHCKHM napoM jecy : [:Cl:],

H2O: H : NH3, a Ayecoea KHcenHHa , axuenrop

eneKTp0HCKOr napa jeCTe npOTOH H+ . JeAHa

peaxuuja KHcenHHa - 6a3a y Kojoj npOTOH

He y4ecTByje , jeCTe peaxuNja AyHcoae KHce-

AHHa H TO 60prpH4AyopHAa, FIB, KojH npH-

Ma jeAaH nap oA AyHCOBe 6a3e aMonnjaxa,

:NH3, npH 4eMy nocraje KOOpAHHaTnBHO JeAH-

McH,e F3B:NH3 (CA . 4). JeAHa Apyra peaKUHja

KHceAHHa - 6a3a no AyHcy jecre peaKUHja

F,B, It ernnerpa, (C2HI ) 20:, npH 4eMy nocTaje

FIB:O(C2H5)2.

JOHCKH HPOH3BOA BORE

BoAa cc noHaulra H Kao KHCeAHHa H Kao

6a3a , Tj. MOB< e cc pa3AO)KHTN Ha XHApOHH-

jyMOBe H XHApOKCHAHe jone . Y 4HCTOj BOAR

rzocroje o6e one BpcTe joHa , aAH y xpaJMe

MaAHM KOAH4HHaMa . HeKa je [H30+] KOHUeH-

Tpaunja XHAp0HHjYM -jOHOaa RAH, urTO je HC-

To, [H+] KoHUeHTpauHja BOAOHHKGBHX jOHO-

Ba (MAN nporona ), a [OH-] KOHUeHTpaUHja

XHAPOKCHAHHX jona . IIpoH3BOA KoHUeHTpauM-

je XHApOHHjyM-joHoBa H KoHUeHTpaUHje XH-

ApOKCHAHHX jOHOBa 3OBe cc JOHCKU npOU3600

Bode, KojH je yBeK KOHCTaBTan H H3HOCH

10 14. OH CC H3pa>xaBa (cepnja 15/6, CA. 1),

y3HMajyhH K Kao KOHCTaHTV Ca: K=[H30 I.

. [OH-]=10-14 ; HAH: K =H+ OH- = 10-14

Y 4HCTOj BOAH H y paCTBOpHMa HeyTpaAHHX
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XEMHJCKH ATAAC
CejHja

rib

KHCEAHHE H BA3E spoj 4

KHCEAHHE , AMOHHJAK H BOAA

KxceAHHa: AoHaTOP nporoHa

KHCe.un)a 1 3a2 Kiice.+HHa)

CH3COOH + H2O
CHpheTHa KHCeAHHa

H,SO4 + H2O - H,O++HSO.-,
JUH cyuix, pxe r {.e,x

yrnupxa axcenxxn WWIc

HSO; + H2O
Ku,cw oya^ii

H3O+ + so;
lax cv.,6an

1

Jon o,pheixr ^ a.on,e .. ^
(au«a„x, i^x) x

H3O+ + CH3000-

H2SO4 + 2 HO-
--2 H3O++SO,

CA. 2. Heise KHCCAlt NH3 + NH3 ^.. NH; + NHx
He. H,HXOaa ja4HN2 AM

AMU OHHjyM-jOHHJaK H
ce cMaH.yje HAVhH
OA03rO xaHHJKe CA. 3. HeKe KHceAHHe . Te4HH avonHjaK ce nonaina xao KHCeAHHa H 6a3a.

>;aaa2

H2O
Boas

H3O -'
BoAa XHApo HlS j yM•jO H

CA. 4. BoAa ce nonawa Ka0 KHCeAHHa H Kao 6a3a

XHApoKCHAHa rj?XU



COAH, KOHueHTpaUHja XHApOHHjyu -joHOBa,

[H30+], H3HOCH 10 2 rpaMjoua Ha AHTap;

HCTO TOAHKO H3HOCH H KOHUeHTPBUNja XHAPO-

KCHAHHX jOHOBa , [OH-). Tj . 10-7 rpaMjoHa

Ha AHrap , jep KoHUeHTpauHja Aeejy Bpcra jo.
HOBa MOpa 6HTH jeAHaKa.

qourro je jOHCKH npOH380A BOAe xoHCraH-

TaH, KaAa Cc AoAa KHCeAHHa BoAH. noBehaBa

cc KoHUeHTpaUHja XHApOHHjyM - jow;a ( HAH, WTO

je HCTO, npoTOHa ), na cc Mopa yaaH HTH KOH-

ueHTpauHja jOHOBa OH-m o6parHo. aKO Ce

AoAaje 6a3a nosehana ce KonueHTpaunja XHA-

pOHHjyM -jOHOBa.

2H20 HAN H+ + OH- = H2O (cepnja 5/16,

CA. 3).

PacTsopH COAH jaKNx KHceAHHa H jaxru

6a3a HeyrpaAHH Cy, Tj. y HaMMB Cy KOHUeH-

TpauHje joloBa H30+ H OH- jeAHaxe.

HeyrpaAH3auHja Hexe cAa5e xnceAHHe

cAa6oM 6a3oU, o6e CAa6o joHH3oBaHe, MOB(e

cc npeACTaBHTH ca: HA+MOH H20+
+M+ + A- (CA. 3).

HCTO TBKO, pacraopy COAH CAa6HX KHCe-

AHHa H cna6Hx 6a3a Cy HeyrpaAHH.

HHAHKATOPH

XHAPOAH3A

Kucena peaKyuja npu xudpoAu3u cOAH

(..KHCeAa XHApOAH3a" ): Co Koja nornve OA

HeKe jaKe KHceANHe H HeKa cAa6e 6a3e pea-

ryje y BOAR KHCeAO - ocno6abajy cc BoAO-

HHKOBH jOHH . Sa3Ha peaKUHja npH xudponu3u

COAH („6a3Ha XHApOAH3a" ): Co Koja nOTH4

oA cAa6e KHCenHHe H jaKe 6a3e pearyje y

BOAeHOM pacTBOpy aAKfAHO HAN 6a3HO npH

veMy cc OCAO6abajy XKAPOKCHAHH jOHH. Y o6a

CAyvaja xa3Ke cc Aa cc Co XUdponu3y)e.

Ha npHMep , aAYMHHHjyM-XAOPHA, ALC13,

KOjH nOTHHe OA xAOpOBOAOHH4ne KHceAHHe -

jaKe KHCCAHHe - H aAYMHHHjyM XHApOKCHAa.

AI(OH)3, - cAa6e 6a3e ( CA. 2) pearyje KH-

ceao . HarpnjyM-aueraT CHiCOONa , co xoja

HOTH4e OA CHpheTHe KHCeAHHe (cAa6e) H Ha-

TpHjyM -XHApOKCHAa ( jaxe 6a3e ) pearyje y Bo-

ACHOM pacraopy aAKaAHO HAN 6a3"o.

Moxce cc pehH Aa je xudponu3a peaKuNja

npM Kojoj ce Hexa xeMHjcKa cyncranua, Mo-

AexyACKa HAN jOHCKa , AejCTBOM BOAe npeT-

aapa y ABC HAM BHIHe CynCTBHUH.

HHAHKaTOpH cy cyncraHue KOje cc pa3-

AiMHO 6oje npeMa ToMe Aa AN Cy Y KHCCAOj

HAH aAKaAHOj CPCAHHH. To Cy BpAO CAaOe

KHCeAHHC HAM 6a3e, xoje y npHCycrsy HCKC

6a3e HAM HeKe KHceANHe Aajy HAN npKMajy

jeAaH nporoH. IIpoMeHa 6oje nOTHVe oryAa

WTO HHAHKBTOp, ry6eljH HAN npHMajyPH npo-

TON, Melia cBojy XeanjcKy CTpyKTypy. CBaKH

HHAHKarop Melba 6ojy y oApebeHOj KOHUCH-

TpauHjn BOAOHHKOBHX jOHOBa, H+, Koja mV

je xapaKTepncm'uia.

06HVaH HHAHK8TOP je AaXMyc xojH y rrpH-

CYCTBy HeKe KHCeAHHHe npHMa jeAaH nporoH

H rIOUpBCHH, a y OPHCyCTBV 6aae Aaje npoTOH

H nOMaBH.

APyr31 HHAHxaTOpH cy: 4eHOA^TyneH (6e3-

6ojaH y HeyrpaAHOM M KHCeAOM PaCTBOPY a

UPBCHKaCT y aAKaAHHM pacraopiwa), MerxA-

-UpBeHO (upaeH y XHCCAOM a )K T V HeyTpaA-

HOM HAN 6a3HOM pacraopy), KOHrPUPBe-

HO HTA.

HOAHSA3HE KHCEAHHE
H 1IOAHKHCEAE SASE

HEYTPAAH3AIiHOHE PEAKUHJE

PeaxUHja HCKQ KHceANHe C He KOM baOoM
3oBe cc HeyTpaAH3au$ja; npOH3BOAH TBKBe pe-

aKUnje jecy BoAa K Hexa Co.

IIpH peaxuHjH HeKe jaKe KHceANHe C He.
MR KOM jaxoM 6a3oM , xoje cy o6e rIOTnyHO joHB-

3OBaHe. pearyjy jOHH H,O+, Tj. H+, a OH-

npH 4eMy He HHTepBeHHWV UK aHjOHM KNCe-

AHHe HH xarjoHH 6a3e. HeyrpaAHja je
H30+rj. 'H+a OH- rrpH veMy He HNrepee.
HNUry Na aH]OHH xxceAIme HHTH KaTjOHH 6a-
3e. HeyrpaAH3aunja je HjO+ + OH--

KHceANHe , npeua 6pojy BOAOHHKOBHX aTO-

Ma xojH cc uory npOTOHH3OBaTH , Ha3HBaMo

jeAHo6a3HHM , ABO6a3HHM , TpO6a3HHM , OAHOCHO

nortu6a3Hux (mip . HC1 H HN03, HSSO,,
H3PO4).

Sa3e cy npeMa 6pojy XHADOKCHAHHX rpy-

na jeAHOxHApOKCNAHe (HAN „jeAHOKHCeAe"),

ABOxuApoxcIAHe , TPOXHApOKCHAHe , OAHOCHO,

noAHxHApoxcHAHe (HAN nOAHKHCeAe ); Hnp.:

NaOH , KOH H NH4O 1 (je&HoxxApoxcHAHe);
Mg(OH )2 H Ca( OH)2 (ABoxnApoKCNANe); Al

( OH)3 H Fe(OH )3 (TpoxHApoKCHANe).



XEMHJCKH ATAAC

KHCEAHHE H SASE

SASE . KHCEAHHE H SASE IIO AYHCY

a

KaAHjvM
JIHApoK•

CHA

KaVCTH
4HaLJYM-XMAPOKCHA
coAa

N"O H

HarpHjyM •%HApOKCW

9

M. n

(raweH)

n

AMOHHjyM '

-%HApOKCHA

CA. 2. Heise Game.
Th xo a jam cmo.
ayje ce HAynm Ha-
AOAe

KHc.no AyHCY

A :B -*-e A: B F H F H
srp^.w^otaztewe^a .̂ aaweuraw
H H + F:B + H ---► F:B:N:H

H4 - H : O: --h- H :o: HI F H F H
al^a^iwafw^mAWn 6& de; _ .w. ,wy::

H

H* -I- H-N-H :---►

B: + HO ----- H-B +

AMO ax

CepHJa

15

Bane : npHMaOQH HpOTOH*

Sa3e : oTnyurrajy %HApOK-
CHAHH JOH y pacroopy

CA. I. Ae4HHHUHJa 6a3a

BoAa
aMOHHM-joH

I

XHAPOKCHAH4

H
H +O rpyna

eO-Ni + H-01 f l H_Hj + H-

H H H
Sass,

•%HApOKCHA

KHceAHHa= HceAHHa, I'ja3a2

+ - K+ +K OH KaAHjyM-xHApoKCHA

+ OH-N N + +a
HarpejyM-%HApOKCHA

o

Ca + OH- C ++ +( )2 KaAw,jy M • a

Mg+ OH-) M ++ +( gz
Marae3HjyM-xHAporcHA

CA. 3. Hear xHApoacasae Gage.

Sa3a no AyH KoopA. jeAwreme

H
+ F:8 -F1 :6-"

F

' F-B:OCzHs-H-N-H I C H
t

1 `C Hz s z s

H AyoHT ETHA-erap e TPH^AyopaT
er PAT

KHC.HO AyHCy Eaaa no AyH

OH

OH-

2 OH- ...

2 OH-

KOOpA. jeAHUeH.e

CA. 4. KHcCAHHC H base no Ayxcy H Koop*intan aaa jeaImetw.



CTPYKTYPA MOAEKYAA

MoneKyncKa gbopA(y1a Hexor jeAHH,elba

noxa3yje weroB cacraB , Tj. 6poj x BPCTV

aTOMa KOjH rpaAe MoneKyA. MoneKyncKa cpop-

MyAa yrroenAHOKCHAa, C02, noxa3yje Aa ce

ono jeAHH,eH,e cacrojH OA jeAHor aToMa yr-

AaeHHKa H Ana aToMa KHCeOHHxa . MonexyA-

cKe (jtopMyne yrMeHMOHOKCHAa, a3OTCy60xcH-

Aa, 4)oc4)oPTPHxnopHAa, 4XJc4opneHTaxAopH-

Aa, MeraHa (4Hje cy 4opMyne npeMa peAy

Kaxo cy noMeHyre: CO, N20, PC13, PC1s, CH4)

H3pa2KaBajy IbHxoB cacraB . MoneKyncKa ¢op-

Myna 6yraua (C4HIO) Ka me HaM Aa jeAaH Mo-

ACXVA 6yTaHa caApx(H 4 aTOMa yrM eHHKa H

10 aTOMa BoAOHHKa.

CTpyKTypHa 4,opMyna HAM, nopeA sacra-

Ba, noxa3yje H cTpyKTypy MOAeKyna, Tj. Ha-

4HH Ha KOjH cy aTOMH Be3aHH Meby COOOM.

CTpyKTypna (popMyna noxa3yje TaKoBe noAe-

Ay enexrpoHa cno^bHOr HHBOa caaxor aroma

y MOAexyny. HMa eneMeuaTa , HapoMHTO ouax

H3 Apyre nepuoAe nepHoAHor cHcreMa, 'IHjx

Cy aTOMH no OKTeTHOM ripaBMAy y CHOMHOM

HHBOy OKpyM(eHH ca 8 CAeKTpOHa (To YHHe

eAeMeHTH jeAHH,eH.a C02, NiO, CH4) a.H

ATOM yrAaeHHKa npaBH H3y3eTaK y HCKHM Me-

30MepHHM o6AHIAHMa CO, KOjH He nOIIyH,aBa

oxpeT Bch cc oKpyx(yje ca 6 enexrpoHa. Ara

Mu Apyrux eAeMeHaTa, KaO IIITO Cy cyMnop H

(Doc4op, npn o6pa3oBaHay jeAHHaeHaa y HexHM
CAygajeauMa rpaAe oKTeTe a y HexHM He, na

cc Aewaaa Aa cc OK )Ke Y CnO&HOM HHBOV

ca 10, 4aK H ca 12 eneKTpoua. Taxo, y PC13,
Iioc4op HMa y cnoA, HoM HHBOy 8 enexrpoHa,
a y PCI1 AeceT.

KaAa He MOM(e Aa cc nOCTaBH HHjeAHa

cTPyxrypua 4lopmyAa Koja CTBaPHO oAroBapa

MOAeKyny H KOjOM cc o6jaInHaaajy cBe me-

rose oco6uHe , aAH nocroje pa3He Morynue

CTPYKTVpe ( Me3oMepHH O6AHIIH ) OA xojux cc

CB KOM o6jaalwaBajy canto uexe oco6HHe, Ta-

Aa je CTBapua CTpyKTypa pe30HaquoHU XU-

n. 6pud H3Meby pa3HHx Me3oMCPHHX o6AHxa (a.

cepHjy B/5), Pa3HH Me3oMepHH O6AMIIH HMajy

aTOMe pacnopebeHe Ha HCTH Ha4HH, aAH je

nogeAa eneKTpoua pa3AH4HTa. MoneKyAH C02,

CO M NiO HMajy Me3oMepue o6AHxe npeA-

craBA,eHe Ha CA. 1, 2 u 3, cepuje E/1. H 6eH-

30A (B. cepHjy B/5) npeACTaBAa pe3ouaHuu-

OHH XH6PMA pa3HHX Me3oMepuja.

H3OMEPHJA

3a Ana HAH sulue jeAHu.eHaa Koja HMajy

HCTy MOAeKyAapHy 4iopMyny BAH pa3AHMHTe

CTPVKTypue 4OpMyne KaM(eMo Aa cy H3oMepH.

iu3HgKe H xeMHjcxe oco6HHe n3ouepa pa3-

AHUHTe cy, jep cy pa3AHYHTe cyncraHUe. 1130-

Mepuja je Bpno Mecra nojaaa xoA opraucxux

jeAHHaela.

YrA,oeoAOHHUH cy opraHcxe CynCTaHUe ca-

cTaBA,eHe canto oA yrmeHHKa H BOAOHHKa,

Hnp. C4HIO (6yral). IIOCTOje Ana H3oMepua

6yraua (CA. E/1): jeAaH HOpMaAHH 6yTaH HAH

n-6yTaH qHja crpyKTypHa 4iopMyna HMa AH-

HeapaH HH3, CHI-CH2-CH2-CH2 a y xojoj

Cy CBH aTOMH yr&eHHKa y3aCTOrIHO Be3auH;

ApyrH H306yTaH, HAH 6yTaH C paYBaCTHM HH-

30M, (CHS)z--CH-CH3 xoA xora je jeAaH yr-
A,eHHKOB aroma Be3aH Ca OCTaAa Tpi1. yriso-
BOAOHHg11 jeAHaxe Monexyncxe ()opMyne, aAM

ca pa4BaCTHM AHHeapHHM HH3OM, Kao 6yTaH,

jecy U3oMepU ( HH3a).

AAKOXOAH cy opraHCxa jeAHH,ewa xoja

AiMajy XHAPOKCHAHy rpyny Be3aHy c jeAHHM

yraaeHHKOBHM aTOMOM, 3acUheHUM HAH aAU-

OaTu4HUM , ( He Tpe6a MeunaTH XHApOKCHAHy

rpyny BAKOXOAa C XHAPOKCHAHOM rpynoM Oa-

3a). AAKOxOAH ca TpH yrmeHHxosa aroma cy

nponuA-aAKOXOAH (nponaHOAH ) H H,HXOBa MO-

AeKynCKa 4iopMyna je C3He0, a Ca XHAPOKCHA-

HOM rpy11OM , CiH7OH . IIocTOje Ana H3OMepHB

nponuA-aAKoxoAa (cepuja B/I, CA. 5a): jeAaH

je HopMa%Hn nponuA-aAKOxoA HAM n-nponHA-

-anxoxOA HAH I-nponuA-aAaoxoA, CHI-CH2

-CH2OH, C XHAPOKCHAHOM rpynoM Be3aHOM

ca KpajHaHM yrAaeHHKOBHM aromoM ; ApyrH je

H30npOHHA -aAKOXOA HAH 2 -nponuA-aAKoxoA,

CH3CH(OH)-CH3, C XHApOKCHAHOM rpyIIOM

Be3aHOM 3a UeHTpaAHH yrMeHHKOB aTOM. OBM

n3oMepH xoja cc pa3AHxyjy no noeox(ajy je-

AHor aroma HAH arOMCKe rpyne, 3oBy ce U30-

Mepu no nonoxcajy.

IIOCraje He3acH11euH yrA.OBOAOHHUM a1HjH

MoneKYAH HMajy Asa yrMeHHl(osa aroMa Be3a-

Ha ABOry6OM Be30M . 3a MOAeKyACKy 4OpMyAy

6yreHa, C4Ha, Moryhue cy rpu crpyxrypue

4iopMyne: ABC C AHHeapHHM HH3oM: 1-6yreH

HAM oC -6yTHAeH, CH3-CH2-CH= CH2 V KOMC

ABory6a Be3a nOAa3H oA jeAHor OA Kpajwxx yr-

meHHKOBHx aroMa; 2 6yreH HAM (I• -6yrHAeH

CH3 CH=CH . CH3. OcHM Tora , nocTOjH join

jeAaH u3oMep 6yreua pagBacror HH3a , H3ooy-

T14AeH (CH3)2C= CH2. OBa TPH H3OMepa Pa3-

AHKyjy Cc HAH npeMa HH3y - AHHeapaH HAM

pavaaCT, HAH npeMa noeoM(ajy deozy6e Be3e.



XEMHJCKH ATAAC

KHCEAHHE H SASE

XHAPOAH3A . HEYTPAAH3AIJHOHE PEAKLUHJE

CepHja

b

K = [H3O+] [OH] = 10 -14

K =[H+][OH ]= 10-t4

V AeCTHAOBaHoj BOAH HAH V

+ 'HeyrpaeaoM pacTBOpy pH = 7

V KHCeAOM paCTBOpy

Sa3HH pacTBOpH

]= LO H1 =10-LH30

pH< [H3O+]> [OH I;

pH > 7
CA. 1. JOHCKH HPOH3BOAH BOAe

rpaMjoHH/ANTap

-^[H,Ct+
] 10 rpaMjoHH/nNrapi -

[AI(H,O)J3+ + H,O,=H ,O++ [AI(H,O ),OH]+.i
,,KHceAa " XHApOAH3a

[Zn(H,O )4]+++ H,O±H 3 O++ [Zn(H,O)3OH] y
KHCenHHa, 6a3a= KHCeAHHa2 Sa3a,

CH3000+ H2O 2 CH,COOH + OH-
„Iia3Ha" HAH ,,aAFaAHW ' XH,4pOAH3a (CN)T + H20 - HCN + OH

I(HjaHHAHH joij.

Sa3a+ eAt
CA. 2. XHApoAH3a

KHCeawHa,

H30++ OH- ----* 2H2O

A-+ H3Oi+ M++ OH- ---9 2H2O + M+ + A-
JaKa KHCenH Ha c jaKOM 6a3oM

CI-+ H,O++Na++OH--v 2H20+ Na'+ CI-

CAa6a KHCenHHa ca cAa6oM 6a3OM

HA + MOH --b► H2O + M+ + A-

CH3COOH + NH4OH.H,O+NH4+CH,COO'

eaauJja HHAu

CA. 4. PeaKgHje HHAHKaropa CA. S. Ilpomexa 6oje HeKor HHAHKaTOpa C KWH-
yeHTpaBlHjom joxoea HJO



CTEPEOXEMHJA

CTepeoxeMHja npoygaBa Koug5u2ypayujy

CynCTaHUH , Tj. npocTOpHH pacnopeA aroma

Hexor MoneKyna . 3a no9Hasarbe Hexor JeAM-

H,ewa norpe6Ho je 3HaTH 6poj H THn aTOMa

KOJH ra rpaAe , Ha4HH Ha KOJN cy oBH aTOMN

Be3aHH Meby co6oM H H,Hxos peAaTHBHH pa-

- cnopeA y npOCTOpy.

KOHtjairypauuoHe 4,OpMyne HapO4HTO Cy

Ba KHe 3a opraHCKy xeMHjy. IIpeMa BaH'T Xo-

4y (Van' t Hoff ) aTOM qeTBopoBaAeHTHor yrme

nHKa HaAa3H ce y ueHTpy TpSTpaeApa a 4eTHpH

saneHue cy ynpaarbexe Ka 4 TeMexa Terpaegpa.

TaKO ce McTax , CH4, npeACTaBA a rerpaeApoM

C yrA,eHHKOBHM aTOMOM y ueHTpy H no jeA-

>• HHM BOAOHHKOM Ha CBaKOM TeMeHy. V CBHX

opraHCKHx jeAHweHa Ha TeMeHHMa ce HaAa3e

aTOMH, RAH aTOMCxe rpyne, xojH cHTe UeH-

TpaAHtr yrAeHHxoB aTOM . KOA 3acnhieHHx je-

AHwewa, c npOCTHM Be3aMa H3Meby yrA,eHH-

KOBHx aTOMa , TeTpaeAPH cy Be3aHH npeKO je-

AHOr TeMexa . IlpocTa Be3a oMorybaBa cA060-

AHy poraunjy jeAHor reTpaeApa y oAHOCy Ha

APyru.

Y He3acHheHHM jeAHwewHMa C ABOrVOOM

HAH TpOry6OM Be3OM ABa reTpaeApa cy se3aHa

npeKO jeAne HBHUe HAM npexo jeAHe nosputH-

He; OAHOCHH npHMepu jecy : eTmneH ( eTeH),

CHs CH2 it aUeTHAex (enHH), CH °

CH.

lpoCTOpHH pacnopeA aTOMa HeKor MOAe-

KyAa Aaje MOryhHOCT 3a Apyrn THn H3oMe-

pHje: cTepeoU30MepUjy. Cyneraxue uCTe eM-

nHpHjcKe 4.opMyne u acre crpyKType (pop-

MyAe, aAH pa3AWHITe xoxtlHrypauHje jecy

crepeou3onrepxe - crepeou3OAtepu. CTepeo-

H30MepHja Mo>Ke 6HTH: reoMeTpHjcxa HAH

onTHgKa.

rEOMETPHJCKA H3OMEPHJA

reoMeTpnjcKa H30MepHja ce cpe?e KOA

r^ jeAHH,eHa KOA KOjHX cy yrAbeHHKoBH aroMH

Be3aHH ABOry6oM Be3oM H caAp K pa3AH4He

cyncTHryeHTe Ha CBaKOM eTHAeHCKH Be3aHoM

yr.emxxy. }bMXoBe oturTe 4lopMyee cy:

C(ab) _ -= C(xy), C(ab) === C(ax) H

C(ab) C(ab), rqe cy a, b, x H y -

aTOMH HAH aTOMCKe rpyne.

we
ABOry6a Be3a je xpyT cxcreM H oxa He

oMorybaBa poTaiHjy jeAHor Terpaegpa y oA-

HOCy Ha ApyrH (TerpaegpH Cy V CTBapH ee3a-

HH npeKO HBnue ). LfeTHpH cyncTHTyeHTa yr-

AaeHNKOHNx aTOMa HaAa3e CQ y HCTOj paBHH,

xoja je HopMaAHa Ha paean y xojoj ce rta-

Aa3H Aaory6a Be3a: ABa cyncTHTyeHTa ce Ha-

Aa3e C jegxe, a ABa C Apyre cTpaHe y OAHOCy

Ha ABOry6y Be3y (cepHja E/2, CA. 1). TH cyn-

CTHTyeHTH Mory 6HTH pacnopebeHH Ha ABa

pa3AH'Ha Ha4HHa npeMa ABory6oj Be3H, mTo

npyxca MorylHOCT 3a ABa reoMeTpxjcxa CTe-

peoH3oMepa.

Y jeAHwewaMa THna C(ab) C(ax)

H C(ab) _ _ = C(ab), axo cy ABa jeAHaxa

cynCTHTyeHTa ca HCTe cTpaHe ABory6e Be3e,

H3oMep ce Ha3HBa cis, a aKo cy ca cytlpoTHe,

Tj. axo cy c HcTe cTpaHe Anory6e Be3e pa3-

AH4HTH CynCTHTyeHTH , H3oMep ce Hamm

trans (noHexaA ce y niHpeM CMHCny, 08a H30-

Mepxja 3oBe cis-trans ). Y jeAMwewa THna

C(ab) === • C(xx) HAH C(ab) === C(aa),

Kao KOA H3o6yTHAeHa, reoMerpnjcxa H3oMe-

pHja me nocTOjH.

YrM000AOHNx 2-6yreH , jeAHwewe THna

C(ab) --= C( ab), HMa Asa reoMerpHjcxa

cTepeoH3oMepa ( cepHja B/2, CA. 3): cis-2-6y-

TeH C ABa BOAOHHKa ( H ABe McTHA-rpyne)
Ha HCTOj CTpaHH V OAHOCy Ha ABOry6y Be3y

H trans-2-6yreH ca jeAHHM H H jeAHNM CH3
Ha CBaKOj CTpaHH ABOry6e Be3e. Apyra ABa
H3oMepa oDor rIna jecy (CA. 3): cis-1-

xAop-2-6poM -ermneH H trans-I-xnop-2-

6poM-eTHAeH.
Apyra jeAHweHa Koja Mary HMarH reo-

McTpHjCKe Ir3oMepe jecy UHKAHgHa jeAHweHa,

Taxo Ha3Baua jep HM CC yr,beHHKOBH aTOMH

cjeAHwyjy AajyhH npCTCHOBC (UHxnyce). KoA

UHKAOxeKCaHa , C6Hn, 4HjH CBH yrMeHHKOBH

aTOMH HMajy jeAHaxe cyncTHryexre He no-

CTOjH CTepeoH3oMepHja; oua nocTOjH xaAa ABa

yr,beHHKoBa aroMa npcreHa, 6HAO Aa cy cyce-

AHH HAH He, HMajy pa3AH4He CynCTHTyeHTe;

V TOM CAVMajy H3oMep cis je oxaj Ka.Aa cy

jeAHaKH CynCTHTyeHTH Ha HCTOj CTpaHH y OA-

HOCy Ha paBaH npcreHa . H3oMep trans je OHaj

xaAa ce CynCTHTyeHTH HaAa3e ca CynpOTHHX

crpaHa paBHH npcreHa . Ha CA. 46 y3ero le

Aa je UHKAO-xeKcaxoB trpCTeH nnaHHpaH H Aa

CTOjH HOpMaAHO Ha paBaH xaprmje. ABa re

oMeTpajcxa H3oMepa HMO 2-xHApoKCH-uHxAo-

xexcaH-Kap6oHCxa xHCeAHHa . Axo o6eneKHMe

6pojenHMa yr.beHHK0Be aTome npcreHa nogea

OA OHOra 4HjH CynCTHTyeHT CaAPKKH HaJBHUle

KHCeOHKKa (cepHja E/2, CA. 4), y Hameu CAy-

4ajy To je C-1 KojH je Be3aH c xap6oKCxA-

HoM rpynoM COOH H C-2 xojH je Be3OH ca

xmgpoxcHAHoM rpynoM OH. KHceemra cts-2-

-xHAPOKCHUHKAOxeKCaH -Kap6OHcxa ca aTOMHMB

H Be3aHHM 3a C-1 H C-2 ca Hcre crpaue trp-

creHa room ce Ha 78'C. KHCeAHHa trans-2-xm

ApoKCHUHKAOxexcaH -Kap6Oxcxa , ca H aroma



XEMHJCKH QTAAC

CTPYKTYPHE

Q

a A- a4
:0 =-C-O:

Q
C = O:

co,
CA. 1. Me3oMepml o6AmpI
yrmcm-AHOKCHAa
molmumm

Co
0.

CA. 2. Me3oMepHH o6Amm
yrmen-MOHOKCHAa I ca

:N = N O: L;

N=N=0

N^Q
3. MesoMepea o6AagH

aoi-oKCEK"

ICI,:

P- C l :
I hoc e

:Cl: oxpyeH je 4
enexrpoacxa nape

CA. 4. Voc4 op.TpHxAopHA

:d:
I^P^GI: -,r- %I
. / \. 0oc40p k axvv-

ao_x

CA. 5. 4'oa4op-uearoxaopxA

CH,-CHz CH=CH,

1-6yreH

H H
I I H

H-C-C-C=C/ H

H H H

4DOPMYAE . H3OMEPHJA

,4,
CH,,

CH-CH3

Meian

CH,-CHz CHI CH,

H H H H

H-C-C-C-C-H

H H H H^6yraH

^11!/ ETHH
HAH aUeTHAeR

CH,' H H H

H-C-C-C-H
I I I
H H-C-H H

H3o6yTaH I
H

n-byT H3o6yran

CH-2-OR- -CH
C ' Y 1-nponaxoA ' '

H H H H H H
I I

H-C-C-C-OH H-C-C-C H
I I I 2-nponaxoA 1 I I
H H H H OHH

CH3
"C=CH2

CH,

H3o6yreH HAH
MemAnponeH

2-nponaHOA

CHI CH =CH-CH,
2.6yreu

cis-2-6yren

CA. 6. TeTpaegapcKH MogeAH, npocropHH MoAeAH H crpyKrypue 4opMyAe HeKHx HsoMepa



Ma C-1 H C-2 KOjH ce Hana3e ca CynpOTHHX
crpaHa, TOnH ce Ha 111°C.

Y CTBapH, OBH npCTeHOBH HHCy nAaHHpa-

HH, r{HKAOXCKCaHOB npCTeH MON(e Aa HMa KOH-

4.OpMauHjy KOHBeKCHy (,,CTOAH9acTy ,ceA-

AacTy") H KOHKaBHy (,,xpeseTacTy", ,Aaba-

cTy") (cepnja E/2, CA . 5). OBa ABa pa3AH-
9HTa 06AHKa HHCy ce Morna OABOJHTH jep je

pa3AHKa H3Meby H,HXOBHx enepreTCKHX ca, p-

Xcaja BpAO MaAa, aAH je yrepbeHO Aa je cTa-

6HAHHja H o6HAHHja KOHBeRcHa („CeAAaCT3')

UH1(AOXeKcaHoBa KOH(j)opMaUHja.

OHTHqKA AKTHBHOCT

Ca Ta'rxe rneAHtuTa TaAaCHOr xpeTaH,a,

CBeTAOCT je jeAHa BpcTa eAexTpOMarHeTCxxx

TaAaca. KaAa ce jeAaH CBeTAOCHH 3pai npo-

crxpe , OcuHAauHje cBeTAOCHHX TaAaca cy yn-

paaue Ha npaaau npOCTHparma cBeTAOCHor

3paKa H HaAa3e ce y jeAHOj paBHH. OcuHAa.

[Hje o6H4He Gene CBeTAOCTH ce HaAa3e y pa3-

AH9HTHM paBHHMa . Y nOlHipu306auOJ ceeTaO

cru cae ocuHAauHje cy V jeAHoj paBHH.

IIOA onrugKo- aKrueHOruhy noAPa3YMeBa

ce CUOCO6HOCT HeKe CynCTBHUe Aa o6pHe pa-

BaH HAM H3a3OBe pOTauHjy PaBHH riOAapH3O-

BaHe CBeTAOCTH 3a H3BCCTaK yrao. To O6pTa-

We MepH ce y cTeneHHMa. 3a cyncraHue xoje

Mort' Aa o6ptiy paBaH nonapnaoBaHe cBeTAO-

CTH Ka)Ke ce Aa cy OnrU'fKU aKTUeHe: AeCHe

HAH (+) KaAa o6phy paBaH nonapH3onaHe

CBeTAOCTH HaAeCHO H AeBe HAH (-) xaAa je

o6phy HaAeBo.

OnTHmxa aKTHBHOCT ce oApebyje nonapu-

MerpoM (cepnja E/3, CA. 1), anaparoM KojH

ce yrnaBHOM cacTOjH OA jeAHOr CBeTAOCnor

MOHOXpOMaTUMHOr H3BOpa ( Haj-ieinhe HaTpH-

jyMoce gyre CBeTAOCTH), oA noAapH3aTopa

(xojH nonapH3yje CBeTAOCT ), axaAH3arops

(3a oApeISHBaH,e o6pTaH,a nonapH3auxoHe pa-

BHH H KOjH je BC3aH ca CKaAOM nOAet eHOM

Ha CTeneHe ). 113Me$y nonapu3aTopa H aHa-

AH3aTOpa nOCTaB&eHa je ueB C npOBOAHHM

CTaKAHMa Ha KpajeBHMa , y xojy ce CTaBAajy

cyncraHUe 3a HcnHTHBame (o6xwxo pacraopx).

O6pTaH6e 3aBHCH OA AY)KHHC ueBH, KOH-

uenTpauHje pacruopa H rrpxpoge cyncraxue

xoja ce HCnuryje. Porayuo,a Moh HAM onru-

YKa pOTatfuja (cC], Ha3HBa ce yrao O6pTawa

paBHH nonapH3OBaxe CBCTAOCTH KojH Aaje je-

AaM rpaa cync-raHue pacTBOpene y 1 ml y

ueBH AYX(HHe 1 dm.

Kaapu je onrHer(H axTxBaH . Asa KpHCTa-

Aa KBapua , jean AecHH H ApyrH AeBH, KOJH

HHCy jeAHaKH aAH cy y H3BecHOj peAaTHBHOJ

cHMerpHjH ( Kao Aeaa H AecHa pyKa ), Ha3H-

Bajy ce eHaHruoAopf¢Hu. OnTH'{Ka aKTHBHOCT

Keapua nOTH're OA cne:iHjaAHor pacnopeAa Me-

cTHUa y npO TOpy H Hnrve3aaa y pacronMe-

HOM HAH y aMOp4sHOM cTamy. Taxo je aMop-

4SHH CHAHUHjVM-AHOKCHA OHTHMKH HHaKTHBaH.

OIHTH9KA H3OMEPHJA

OnTHYKa H3OMepHja je THHHYHa 3a OHe

CynCTaHue KOJC nOKa3yjy OnTHUKy aKTHBHOCT.

OnTHMKH H30MepH, 6yAyhH Aa cy cneuHjaAHH,

HMajy HCTy CTpyKTypy aAH pa3AHYHY KOHqH-

rypauHjy.

OnTHYKa aKTHBHOCT opraHCKHx CynCTaHUH

He HHrge3aBa HH y paCTonMeHOM HHTH y Taco-

BHTOM cTaH,y, a HH y pacTBOpy. IIpeMa To-

Me, OHa He 3aBHCH OA Ha9HHa Ha KOJH Cy

MOAeKyAH 3Apy)KeHH Beh OA CaMHX MOAeKyAa,

KOJH cy acHMerpHMHH, Tj. 6e3 ueHTpa cHMe-

TpHje, 6e3 oce cHMerpxje, 6e3 paBHH cHMe-

TpHje. ACHMerpaja opraHCKHx MOACKyAa 3a-

BHCH, y HajBeheM 6pojy cnyyajena, OA rrpH•

CyCTBa jeAHOr HAH BHLue aCUMeTpUYHUX Ys-

aeHUKOBux aTOMa. 3a yrA,eHHKOB aTOM KaX(e

ce Aa je aCHMeTpH9aH KaAa je Be3an Ca Ye-

THPH pa3AHYHTa aTOMa HAH ca 4eTHPH pa3-

AHYHe aTOMCKe rpyne. Y TerpaeAepcKOM MO-

AeAy, y ueHTpy je acHMeTpHeaH yr)6eHHKOB

aTOM a Ha cBaKOM TeMeHy no jeAaH pa3AH-

9HTH CynCTHTyeHT, na ce TO MO)Ke npeAcra-

BHTH , no 'HHlepy (Fischer), npojexunjoM

TeTpaeApa (CA. 2/6).

HajnpocTHje npeACTaBAaH6e TeTpaeAap-

cxor MOAena jecTe ca ABe npaae xoje ce ceKy

H CTOje HopMaAHO jegaH Ha ApyrOj.

MAe'Ha KHceAHHa caAp)KH jeAaH acHMe-

TpHqaH yrteHHKOB ATOM , O3Ha9eH V HH3y Kao

rpynoM (COOH), c jeAHoM XHAPOKCHAHOM rpy-

C-2, jep je Be3aH c jeAHOM Kap6OKCHAHOM

nom (OH), c jeAHOM BOAOHHKOM (H) H C

jeAHOM McTHA-rpynoM (CH3). ROCTOjH Aecrra

MAeMHa KHCeAHHa H AeBa MAegma KHCeAHHa.

OBe KHCeAHHe, (+) MAC'Ha KHCeAHHa H (-)

MAe4Ha KHCeAHHa , HMajy cynpoTHe KOHlH-

rypaunje. ABa MoneKyAa, jeAaaH AeCHe H JeAaH

AeBe MAeqHe kHceAHHe, jecy eHanruorponnu;

OHH ce He MOry nOKAOHHTH : cHMeTpHmHH Cy

Kao npeAMeT H ,aeroa AHK y oreeAaAy. Oopra-

H,e paBHH nonapH3oBaHe CBeT -tgcTH Koje H3a-

3HBa AecHa KHCeAHHa jeARaxo je no BeAH-

'rHHH a CynpOTHO no CMHCAY OA o6pTaxa KO-

je H3a3HBa AeBa ; TO je 36or Tora xrro oop-

Tame noTH're CA npocTOpnor pacnopeAa cyn-

CTHTyenaTa m acHMeTpHMHOr yrkeHHKOBOr

aTOMa H KoH4)Hrypaunje ABa exaHTHOMOp)Ha



XEMHJCKH ATAAC

TEOMETPHJCKA CTEPEOH3OMEPHJA

Trans

CA. 1. TeoMeTpHjCKH CrepeoK3oMepK

a a a ll^"Ima r= C
b

V" Nb
b

a

CTepeoH3oMep trans

Cepija

E 'r

HeMoryY,HOCT CTepeoH3oMepxje

H HC=C
CH3 CHa

cis-2-6yTeH

1-1
C=C\

Br Cl
cis-1-xnop-2.6poMeTHAeH

CA. 2. TeTpaeAapCKH

Cis

^CH\

H2C H-C-COOH

I I
H2C H-C-OH

CH/

Trans

H H

H OH

c i r-2-x ic.^ ryucc H-uH K xoKeKca H-
Kap6uocxa Kxce.^KHa

H HpOCTOpHH MOAEAH

C-
H,C H-C-COON

Trans I I
H,C HO-C-H

CH

li H
eraris2 .x«,xrK^K^c ^.. xeKCax
Kapfi^u Ka Ko^e.^K Ha

CA. 4. IlpeACTaemasbe reoMeTpBJcKHx H3omepa 2 - xHApoKCH-
uHKAOxeKCHH -Kap6oHCKe KHC2AHHe

OH

CA.3. t7C7( H HpuMepH rYOMe7pH1-

CKHxHCTepeoHaoMepH

CA. S. Koi4opMauHjs uHKAOxeK-
CaHa

1



o6AnKa cy cynpoTHe. OBa ABa o6AHKa HMajy

Hcre (^H3H4Ke H XeMHjcKe Kol(cralire, a pa3-

AHKyjy cc canto no caojoj porauHOHOJ MohH

(jeAHaKa cy no anCOAVTHoj BpeAHOCTH aAH

CynpOTHHX 3HaxoBa).

Anco.zyrua KoHrbuzypae}uja HeKOr JeAH-

H,ewa jecTe noAo)Kaj y npOCTOpy cBaxor aTO-

Ma HAH cBaKe aTOMCKe rpyne HeKor MOAe-

KyAa. Ocnawajyflu ce Ha (PHwepoBo npeA-
CTBBM lbe ( npH KoMe cc rpyna C Hajauwe KH-

ceoHHxa cTaama rope) anconyrua xoHpHry-

paunja (+) MAe4He KHceAHHe HMa OH rpyny
Aeao, a (-) MAe4He KHcenuue AecHo.

AKo nomewaMo jeAHaKe KoAH'HHe t+)

MAe4He H (-) MAe4He KHcenuue , AOOHJexa

cMeca Hefle noKa3HaaTH OHTH4Ky aKTHBHOCT:

To je ( i) pa24e.wcxa MAe4Ha KHCeAHHB HAH

paueMaT . PaueMaT je Onrn4KH HeaKTHBBH jep

je 6poj MOAeKyna KojH o6phy paaaH noAapH-

3OBaHC CBeTAOCTH HaACCHO jeAHaK 6pojy MO-

AeKyAa KOjH je o6phy HaAeBo. H BHHCKa KH-

CeAHHa HMa TPH CTePCOH30Mepa (CA. 3).

MAe4Ha KHCeAHHa c jeAHHM acHMeTpn4-

HHM yrMeHHKOBHM aTOMOM HMa ABa OHTH4Ka

H3oMepa H jeAaH palteMaT . JeAaH MOAeKVA

MO)(e HMaTH H BHWC OA jeAHor acHMeTpm iHol

aroMa; V TOM CAy'ajy MoryhH 6poj OnTH'KHx

I13oMepa je 2n, a 6poj Moryflux pauaaara

2n,12 rAe je n 6poj aCHMeTpHLIHHX yrA,eHHKO-

BHx aTOMa.

TaKo 2-aMHHo-3xHApoxcuxenraH - KapooucKa
KHCeAHHa CH3 -CH2 -CH) -CHi -CH(OH)
-CH(NH2 ) -COON, ca aCHMeTpH4HHM aTo-
MHMa C-2 H C-3, HMa 22= 4 OnTHgKa H3o-
Mepa H 2 paueMara . AnconyTHa KoH4)Hrypa-
unja Ta 4erupH H3oMepa Aara je ma CA. 1.

HCTO TaKO H cis-trans -2-XHApOKCHUHKAO-

xeKCaH -Kap6oHCxe KHceAHHe , ca ABa acHMe-

TpH4Ha yrMeHHKona aToMa , HMajy 4 onrHgica

H3oMepa ( CA. 2) H 2 paueMara.

MonexyAM MHOrHx npHPOAHHX cyncraHUH

Cy aCHMerpH'HH ; OA CTepeOH3oMepa yBeK je

jeAaH O6HAHHjH , jep Cy CHHTeTH'He peaxunje

y npupOAH Bpno crepeocneuH^H'He. bHOAo-

Wxe cyncTaHUe KBO aMHHOKHCCAHHe H npoTe-

HHH OITM4xH Cy aKTHBHe , Tj. aCHMeTpH4He.

Coe aMHHOKHceAHHe HMajy HCTy xoH¢Hrypa-

CAOSOAHH PAIHKAAH

V MoneKyAHMa cy eeeKTPOHH jeAHor HAH

ABa aroma pacnopeheHH y napoaHMa. raAH-

KaAH Cy 4eCTHUe KOA KOJHX nOCTOJM JeAaH

yCaMrbeH HAH pacnapeH eneKTpoH. Taj eAe-

KTPOH HcnoA,aaa jaKy TeuAeHUHjy Aa cc cna-

PH C HCKHM ApyruM; CAO6OAHH paAHKaAK cy

3aTO BpAO peaKTHBHH H HeCTa6HAHH, na Ce

eBeHTyaAHO jeAHHe H Mehyco6Ho (AHMepH3a-

lHja). IlocTojaweM paAHKaAa o6jawwaaa cc

MexaHII3aM MHOrnx peaKUHja . JeAaH OA Bpno

HeGra6HAHHX paAHKana je pa.HxaA McTHAa,

CHs.

VIIpKOC TOMe AOKa3ano je noCTojawe He-

Kux CA060AHHX paAHxaAa KojH Cy y paCTHOpy

peAaTHBHO CTa6HAHH , Kao Hnp . TPH()eHHAMe-

THA, (C6H5) 3C, KojH cc AHMepH3yje npeAa3e-

hu y xexca4IeuuA •eraH, (C6Hs)IC - C(COHs)3.

TPHIeHHAMCTHA je XH6pHA MHOrHX Me3oMep-

HHx O6AHKa.

CAO60AHH paAHKaAH cy o6ojeHH, 6aw 36or

ycaMA,eHor eAeKTpOHa.

MauyeA SanecTep je OTKPHO 1964. roAH-

He, npBM cA06OAaH paAHKaA KO jU je 6HO He

canto nOTnyHO CTa6HAaH , Beh CKOpO HHepTaH,

qax cTa6HAHH)H OA MHOrBX HOPMaAHHX MOAC-

KyAa . Pe4 je o nepxnop-rpurbeHuA -.weruny HAH

PTM, (C6CIs) 3C; HHTeH3HBHO upaeHe 6oje').

CTa6HAHOCT H HHepTHOCT PTM nOTH4y OA

cTepHAHHX yTHltaja ; ycaMA,eHH eAeKTpOH je,

y creapn, oxpyx(eH BoAyMHHo3HHM aTomHMa

xAopa , na He MO)Ke Aa pearyje.

IIPOH3BOQH,A CYMIIOPHE
KHCEAHHE

CyMnopHa KHCeAHHa, H2SO4, jecre JeAaH

CA Hajaax(HHjIx H HajBHWe ynorpe6A,aeaHHx

xeMH)CKHx npOH3aOAa, 6HAO y Aa6oparopnjH

6HAO V HHAycrpujH; oHa cc npHMewyje y MHo-

rHM npouecHMa H peaKuHjaMa.

1-lOAa3Hu npOH3BOA 3a Ao6Hjalbe cyMnop-

He KHCCAHHC je cyMnopAHOKCHA. S02, 6e36o-

jaH raC KOJH Apa)KH Ha xaIUaAs H owTpor

je MHpHCa. CHPOBHHe 3a Ao6Hjawe Cy nHPHT,

FeSI HAM CyMnop, KojH caropenalbeu Ha Ba-

3Ayxy y porawHoHoj nehg Aaje SO).



XEMHJCKH ATAAC
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O17THgKA CTEPEOH3OMEPHJA
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CHA, npeMa jaKo er30TepMHOj, paBHore2KHOj

peaKUHjH:

KaraAH3arop

2SOz+02 2SO3+45 kkal.

Osa peaxuuja ce HHAyCTPHjCKH H3BOAH

n0A HajnoBoA,HHjHM ycnoBHMa paBHOre,ae Aa

6H CC A06HO HajnehH npHHOC.

PeaKUHjOM , UCTO TaKo er30TepMHOM, CVM-

^.a nopTpuoxcHAa c BOAOM, Ao6Hja ce cyMnopua

Kucennua: SO3+HzO -+ H2SO4.

CyMnopua KHceAHHa Ao6Hja ce HHAVCTpHj-

CKH noMoby ABa npoueca:

a) Ilpouec o*OBHHX KoMopa . rlpouec je

raKO ua3BaH jep ce nocrpojelbe caCTOJH OA

ABe BCAHKC KOMOPC 06A0,KeHe C yHyTpawH.e

t• cTpaHe OAOBOM . ripe re ABC KoMOpe HaAa3H

cc rAOBepOB cTy6, a H3a KoMopa je 1e-AH-

CaKOB cTy6. H osa Asa cTy6a o6Aonceua cy

H3HyTpa OAOBOM (CA. 2). KaTaAn3aTopH 3a

orcHAauHjy S02 V SO3 jecy a30TOBH OKCHAH

NO H N02.

CyMIIOpAHOKCHA , SO2, AO6HjeH np2Kemem

fHPHTa , yAa3H noMewaH C Ba3AYXOM V AOH,H

Aeo rnoBepoBor cTy6a. Ca ropwe crpaue cry-

6a naAa xao KHIIIa pa36Aa2KeHa cyMnopHa KH-

ceAHHa Koja norH 'Ie H3 OAOBHHX KoMopa, a H

cMeca KOHUeHTpHCaHe cyMnopue xHceAHHe H

a30TOHHX OKCHAa , KOjH Aona3e H3 re-AHcaxo.

nor cTy6a. Ha AHy FAoBepoBor cTy6a CAMBB

ce Ao6HjeHa KoHUeHTpoBaua cyMnopua KHCe-

AHHa.

Aeo SO2, xojH HHje pearoaao y rAoeepo-

BOM CTy6y , npeAa3H 3ajeAHO Ca a3OTOBHM OK-

cHAHMa y onoBHe KOMOpe rAe Ha H , AejcrByje

BoAa xoja Kao KHwa naAa c Bpxa KOMope;

Kp03 Ao26H Aeo KoMOpe Aona3x pa36Aa3xexa

cyMnopua KHceAHHa Koja Taxobe HAe y IAO-

BepoB cTy6. A30TOBH OKCHAH 3aTHM OAAa3e

_ H3 KoMOpe If re-AHCaxoB cry6 rAe ce Mewajy

C KOHUeHTpOBaHOM CVMIIOPHOM KHCeAHHOM KO-

ja AoAa3H H3 rnosepoBor cTy6a H naAa y

o6AHKy KHIHe. OBa cMeca CKynA a ce Ha AHO

re-AHcaxoBor cry6a, oAaKAe ce ynyfiyje y
roPtbH Aeo rnoBepoBor cTy6a, na ce Ha Taj

HaVHH a30TOBH OKCHAH IIOHOBO yK.nyayjy If

Kp Jr npoueca. re-AncaKOB CTy6 HMa AHMH ax
- Kpo3 xo j a ce H36auyje a3OT xojH je Ha n0-

verxy npoueca yulao y KoMOpe C Ba3AYXOM.

CyMnopua KHCeAl1Ha xoja ce cKyn/6a Ha AHo

re-AHcaxoaor cTy6a HMa KOHUeHTPaunjy OA

78%.

6) KoaTaxTnu Hpoqec . Oaaj npouec je Ta-

Ko Ha3BaH Hrro Ce OKCHAalHja CyMnop-AHOK-

CHAa Y CVMnop -TPHOKCHA Bpont UjH KoHTaK-

_ ry ca SO2, nooetnaHHM Ca 02 , c xaraAH3a-

TopoM If -pcTom Cralby . KaTaAH3aTOOH KojH

ce ynorpe6A.aeajy cy nnarHHa , Pt, HAH BaHa-

AHjyM-neHTOKCHA, V205.

CyunopAHoxc1A, AO6HjCH np )Ke}bCM nnpH

Ta, \Aa3H If KOMOPY 3a npevuwhasa36e Koja

je cxa6Aesena 4IHATPHMa 3a oABajaH,e npa-

wHHe , 3aTHM yAa3H If ApyrH CTy6 rAe ce HC-

rwpa BoAOM , on nOCAe rora If TpehH rAe ce

CywH noMOKy KOHUeHTpOBaHe cyMaopHe KH-

ceAHHe. rac S02, 4HCr H cya a noMewaH ca

Ba3AVXOM, yAa3H y XOHraxruu cTy6 rAe ce ox-

cHAyje y SO3. KaTaAH3aTOp, Pt, HAH V203

Aa 6H HMao Hajaefiy Moryby nOBpiHHy 3a

KOHTaKT C racoM Ao6pO je cnpaweH H pacno-

pebeH Ha 0OAA0311 . racoBH KojH caAp2Ke aU3

npena3e V ancopnu4OHH Topalb rAe je S03

anCOp6OBan KOHUeHTpOBaHOM CyMIIOPHOM KH-

ceAHHOM, na ce c BoAOM npeTBapa If ri2JUI

AO KoHueHTpauuje oA 98%. AKo ce BoAa Ao-

Aaje V norpe6HHM pa3Mepaua Monte ce no-

CTHt3H u 100% KonueHTpaunja H2S04.

Oco6HHe. CyMnopHa KHceAHHa je apno 1(o-

P03HBHa Te4HOCT , 6e36ojHa , yA uor H3rneAa

it rycra (d=1,83 giml). 36or aeAHKor alpHHu-
rera npeMa BoAH ynorpe6A.aaa ce an cyweibe;
MewaH.eM c BoAOM ocAo6aba ce ronaora jep je

2.-peaxunja H2SO4 + H2O -* 2H30+ + SO4
er3orepMa.

CnaAa If jaxe KHceAHHe , npna xoHCTaHTa

jOHH30UHje je BHCOKa , Apyra Hewro Mama

(K2=1,2.10-2 ).

CyunopHa KHceAHHa je ABOIrpoTOHCKa

(Hum ABO6a3Ha ) KHceAnHa ; An 6H CC Heyrpa-

AHCaO I Mon CyMHOPHC xHCenHHe nOTpe6Ha

cy 2 rpaMeKBHBaAeHTa HeKe jCAHOxHApoKCHA-

He 6a3e, APyrHM pe'nlua , jeAaH , MoA H2SO4

jennaK je 2 rpau -eKeuBaneura cyunopue KHCe-

Anne.

IIETPOAEYM

rleTpoAeyM je jeAHa OA HajBa)CHHjMX npH-

pOAHHX pe3epaH xeunjcKHx IIPOH3BOAa . P83AI1-

WTH H 06HAHH AepHHaTH KojH CC Ao6Hjajy

OA neTPOACYMa Hoce Ha3Ha : nerpoxeuujcKu

npou3eodu.

IIerponeyM je Te *IHH pacrsop 3acnneHHx

yrA.oBOAOHHKa If raCOBRTOM , Te'®OM H 'IBpc-

ToM CTaiby , xoA Kojux ce 6poj yreenuxoBHx

aroma xpebe oA 1 AO 50 na H BHme ; caApnut

Mane KOAH' HHe CyMUOpHHX , xHCOOHE'4Hxx,

a3OTHHx jeAHI6elba. V HeKHM rleTpOAeyulwa

cpehy ce 3HaTHe KoAH 'W1Ie apoMaTHwnot yr•
.eouoAouHKa . Y aMepawIHM neTpoaeymn a

npeoBAabyjy aAH4aTH'HH yra.oBOAOHHUH HAH
yrA,OBOAOHHUH oraopeHOr Hasa , a y eapon-
CKHM - UHKAH'BIH.
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OHTHNIKA CTEPEOH3OMEPHJA . CAOBOAHH PAAHKAAH
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IlpHPOABH rac je Apyra npM-AHa peaep-

Ba xeMHjcKHx npo43BoAa . Ha►a3H cc y myn-
ebHHaMa 3eMA,HHe xope H , BpAO YCCTO, aaJe-

AHO C neTponeyMOM . 06a Cy UOCTaAaa paCnaAa-

H.eM oprancxe MaTepaje . TAasra xOMIIOHeHTa

UPHpoAHOr raca je ueTaH , 'mjH Cc caApacaj

xpehe oA 50-94%. OCHM Tora caAp eras,

nponaH , 6yTaH H Apyre AaKe YrAbOBOAOHHKe.

IlpnpoAHH rac cc ynoTpe6A ,aBa xao ropH-

BO y HHAYcrpajcxe capxe H 3a AOMahHHCTBa

H 3a Ao6HjaH,e neTpoxeMHjcxHx npoH3BOAa.

llopeA Tora MeraH cc, 6yAyhH Aa AaKO pea-

ryje C BOAeHOM napoM , ynOTpe6A ,aBa 3a A06H-

jaae yrbeHMOHOKCHAa H BOAOHHKa. Join CAy-

)KH, HenOTnyHHM CaropesaibeM H TepMHMKHM

pa3AaraFbeM , 3a AO6Hjarbe zrabH.

Pa4)HHOaaH.e neTponeyua . Pa4HHonaae ne-

TpoAeyMa cc cacTOjH y ToMe urro cc H.erosa
cacrojuH oABajajy cppaxuwoHoM AecTHAauH-

JOM- OAaajaH,e 3aCHOBaHO Ha Pa3AHMHTHM

Ta4KaMa KA.y4aaa jeAHe rpyne jeAHH.eH.a HAH

¢paKquja. CBaxa lipalHHja HHje Ta9HO oApe-

beH xeMHjcKH npOH3BOA, aeh cKyn jeAHH.eiba

Koja Kt y4ajy y H3BeCHOM TeMneparypcxoM

HHTCpBaAY . TAaBHe 4paxgaje AaTe Cy V Ta-

6AHUH Ha CA. 2.

Pa4i41no11aae neTponeyua BpU1H cc y

4,paxunoHHM KOAOHaMa npH YHjeM cc AHy

AosoAH CHpoagaa , nperxoAHo 3arpeajaaa y

nehH 64H3y xonone . Pa3AMWTe xounoneHTe

neay cc y 06AHKy nape, na nourro cc TeM-

neparypa Y KOAOHH cMaayje HAyhH Hainune,

noCTeneHO cc xoHAeH3yjy: y noveTxy Ce KOH.

AeH3yjy nape jeAHH.eaa 'Hja je ra4xa xAby-

eaH.a HajBHnla H naAajy KaO Te4HOCT. Ha

ropH.eM AeAy xonone cKynmajy cc HajnaKUre

H HajacnapMHBHje 4paxunje , Ha AOIbCM He-

HcnapmHnHje H CnellH4HMKH Te,Ke.

&eH3HH je dpaKUnja xoja K,syia oA 30°

AO 200°; 3a caAa je HajBaMeHHja 4 paxunja

nerponeyMa , H TO 3axBabyjyhH Heroaoj Be-

AHKOj nOTPOJUIH Kao ropHBa y MoTopHMa

c ynyrpamaMM caropeBaaeM . CKOpo HOTTIYHO

cc ynorpe6A.aBa 3a ayTOMO6HACKe H aBHoH-

cxe MoTOpe. HenoAecHa crpaaa 6eH31IHa, Koja

H3a3HBa ry6HTaK eaeprHje , jecTe aeroaa de-

Tonae/uja, Tj. Bpno 6p3a eKCnno3Hja H Mo)xe

cc H3a3BaTH MexaHHMKOM KOMnpCCHJOM RAH

3arpesamel. Aa 6H cc AeTOHBUHja H3oerAa

ynOTpe6AbaBajy cc allTHAeTOHaTOpH. Hajno-

3HaTHjH je OAOBO-TCTpaeTHA.

AHTHAeTOHaTOpCxa oCO6HHa 6eH3HHa MepH

cc OKTQHCKUm 6pojem (OApebeH je npOH3BOM-

HOM CKaAOM 3a Mepeae) KOjH HMa apeAHOCT

HyAa 3a n-xenTaH a 100 3a 2,2,4 - TpHMC-

THAneHTaH.

IIoulTO je KOAHHa 6eH3HHa xoja ce Ao-

6Hja pa4HHoBameM neTponeyMa HeAooorona,

fPOH3soAaa 6eH3HHa HouehaBa cc pa3HHM

npouecuMa : KpaKoaaibeM , H3oMepM3auHJOM,

nOAHMepi3aunjoM , aAKHAOBaH .eM. KpalCoea-

the je TepMHVKO H KaraAHgKO pa36HjaH.e

yrA.OBOAOHHKa H3 i,paxunja BHCOKe TaMKe

KAby4aI a , Aa 6H cc AO6HAH Man,H MoneKynH.

KpaKosau.eM He canto Info cc noaehaua KOAH-

MHHa npow3BOAae 6eH3HHa , Hero my CC H KBa-

AHTeT no6oMulaaa jep je H OKTaHCKH Opoj

6eH3HHa Ao6HjeHor xpaKosaH.eM BehH OA beH-

3HHa A06HjeHor pa4HHoaaaeM . N30Mepu3a-

Huja je npeTaapaibe jeAHor Monexyna AHHeap-

Hor (npasor ) HH3a y MonexyA pavaacTor HH-

3a Hnp. H3oMepH3aunja n - xenaTala y 2,2.

-AHMeTHAneHTaH . I7onu.uepu3ayuja je cjeAH-

H,aBaH.e MaAHX MoneKyna BPAO Hcnap.bHBHx

yrmOB(>AOHHKa Aa 6H cc AO6HAH KpymtHjH

MoneKynH C 6pojeM yrmeHHKOBHx aTOMa xoje

HMa 6eH3HH . AAKHAoeaihe je peaKuHja KOJOM

cc OA Monexyna He3acHheHHx yri,OBOAOIJHKa

Ao6Hjajy 3aCHheHH MoneKynH . AO6HjeHH yrAo-

BOAOHHMii BPAO cy pa4BaCTH H H.HXOB OKTaH-

CKH 6pOj je OKO 100.

HOAHMEPH

IJOlumepu Cy WHHOBCKH MOAeKVAH - Ma-

KpomoAexynu K0jH cc caCTOje GA jeAHe OCHO-

BHe jeAHHHUe , .aoxomepa , Koja cc noaanA.a

bap cTO, HerAe H xHA,agy, na 4aK H MHAHOH

nyra. AKO cc OCHOBHa jeAHnuua nOHOBH Asa

nyra, jeAHaeH.e Koje cc TaKO Ao6Hja 3ose cc

dumep; aKo cc noHOBH TPH nyra Ao6Hja ce

Tpumep H, yomHTe, 3a MaIH 6poj noaaBA a-

aa MOHOMepa jeAHH.eaa Cc 3OBy onuzomepu.

MonoMepH cc gory cnajaTH y jeAHOM je-

AHHOM npasuY H AaTH AHHeapHe nonHMepe,

HAH Y BHIHe npasaua AajyhH MpeM<acTe no-

AHMepe HAH nonHMepe c n0npe4HHM BC3aM3

fI TpOAHMeH3HOHaAHe HOAHMepe.

IIoAHMepa3aUHOae peaKUHje jecy peaKUH-

je npH KojHMa CC ABa HAH BHIUe MoneKyna

HAH CynCTaHgH , HCTHX HAH pa3AHVHTHx, cje-

AHayjy H Aajy BetiH MOACKyA, InTO cc BpUJH

KoBaAeHTHHM Be3aMa . Mexaaa3a., Tj. npoueC

nocrajaaa KOBaAeHTHHX Be3a, MO)KC OHTH

ABojax:

a) MexaHH3aM npeKO CA060AHBX paAH-

KaAa. CBaKa KOMIIOHeHTa YHOCH no jeAaH

CA KTpOH npH nocTajaay eA TKp0HCKOr napa

Be3e HAH , aKo cc Be3a paCKHAa, 3aApwaBa no

jeAaH eAeK7pOH. IIpoiiec cc MO)Ke IIpeACTa-

BHTH OnluTOM jeAHa4HHOM: A . + B .



XEMHJCKH ATAAC

PA3HH IIO4ALIH

n

CepHJa

W

2 FeS 2 + % 02 4SO2 + Fe203

S+ 02 -:p SO2CYMnop - AiIOKCHA

CvMnot

KaranH3arop

25C2502 + 02 0 3 CYMHUp-TpHOKCHA

SO3+ H2O - H2SO 4CyMnopHa KHCeAHHa

CA. I. PeaKuHJa 3a Ao6HJawe CyMHOpHe KHCeAHHe

nOH36oA H.SO4 al 78 ^u

CA. 2. MeToAa OAOBHHX xoMopa

4
Boa ; SOS" H.SO4KOHueHTpoHtHa
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A : B, rAe A H B He Mopajy 6HTH nO'lCTHH

npOH3BOAH axo Bess nocraje , HH 3aapmHH

aKo ce Be3a pacKHAa . OHH Taxobe Mory OHTH

H HHrepMeARjapHH npOH3BOAH . A3OT' )AOHO-

lloll NO H a3oT - AHOKCHA. N02, AHMepH-

3yjy ce y a3oT TPHOKCHA , N203, a eTHAeH Ce

noAHMepH3yje y noAHeTHAeH , y o6a cAy'2aja

McXaHH3MOM nPCKO CA060AHHX paAHKaAa.

6) IloaapnH MexaHH3aA je axo ce cjeAH-

wyjy ABe KoMnonenTe , jeAHa Ae4)nuHTapna

HAM CHPOMamna y eAexTpoHHMa , Koja npHMa

eAeKTpOHCKH nap Be3e , Apyra 6orara y eAe-

KrPOHHMa , Koja ra Aaje . OBaj MexaHH3au je

peaxunja KHceAHHa-6a3a no AyHcy. AKO ce

Be3a paCKHAa , jeAHa KOMHOHeHTa ryOH Ue0

nap Be3e a Apyra ra 3aAp)xaBa . JeAHagHHa

Tor npoueca je: A+ : B _..j, A : B, HAM A+ +

: B- f A : B. AAyMHHHjYM-TPHXAOPHA

je y raCOBHTOM cra36y AHMep , a V 'IDpCTOM

rpHMep . OH cc noAMMepH33yje noAapHHM Me-

xaHH3MOM . AAyMHHHJVM -XAOPHA , AICh, yno-

Tpe6A,asa cc y MHOrHM xeMHjcKHM npoueCH-

Ma xao KaraAH3arop . JeAaH OA THX je H xpa-

KoBawe neTpoaeja 3a AO6ujawe 6eH3HHa.

IIpnpoAHH MaxpoMOAexyAH . KPHCTaAHH

aAOTPOnCKH 06AHUH yrheHHKa (AHjaMaMT H

rpa4)uT) jecy MaxpouoAexyAH. V je4HOM H V

ApyroM OCHOBHa jeAHHHUa je yrn eHHKOB aTOM.

1IoA anorponujoM ce noApa3yMeaa nocTojawe

HCTC cyncraHUe y pa3HHM o6AHUHMa H c pa3-

AH'IHTHM 0006HHaMa KojH ce Ha3HBajy ano-

rponcxu o6nur4u (MOAH(paxauuje).

flujaewaHT (cepHja )IU3, CA. C) jecre je-

AHa aAorponcxa MoAH4)nKauHja TeTpaeAap-

CKOr H geTBopoxoBaAeHTHor yrAeHHxa. Y KpH-

CraAHMa AHjaMaHTa caaKH yrA,eHHK 3ay3HMa

ueHTpe npaBHAHOr TeTpaeApa H Be3aH je xo-

BaACHTHHM Be3aMa 3a APYra McTHPH yrebeHH-

xoaa aToMa Koja ce HaAa3e Ha TeMeHHMa Te-

TpaeAPa. CBaKH yrA.eHHK xojH ce HaAa3H Ha

TeMeHHMa Mo)xe ce cMaTpaTH xao Aa ce Ha-

Aa3H V HeHTpaAHOM McCTV H Aa je BC3aH ca

Apyra 'ieTHpH C Ha HCTH Ha 'mH, 01H C Apy-

rHMa , HTA., yBeK pacnopebeHH TeTpaeAapcxH

Ii Be3aHH jaKHM KOBaAeHTHHM Be3aMa AOK He

Harpage KPHCTaAHH MBKpoMOAeKyA.

OBaKBOM CTPYKTYPOM ce o6jaWwaBa BH-

coKa TBpAHHa AnjaMaHTa H cAa6a npoBOA,bH-

BOCT eAeKTpHUHTeTa.

rpa4buT je cra6HAHHjH O6AHK yrMeHHKa

a CrpyKTyPHO ce cacT0jH OA CAojeBa HAM AM-

cTona aToMa xojH cy pacnopebeHN Ha TeMe-

HHMa npaBHAHHX mecroyraoaa . CBaKH yr,be.

HHKOB aTOM ae3aH je KOB8ACHTHHM Be3aMa ca

TpH APyra YrA.eHHKOBa aroMa , KOjH ce HaAa3e

MW V Hcroj paBHH H Ban Aep BaACOBHHM Be3aMa

ca McTBpTHM Yr&eHHKOBHM aTOMOM KoJH CC

HaAa3H Y Apyroj PaBHH H Ha Behoj yAaAeHo-
CTH HO mTO Cy npBa TpH . OBaKaOM CTpyKTy-
poM o6jaiuwaaa ce Ao6pa uembHaocr rpa4pH-

Ta, Taxo Aa cc MO2Ke ynorpe6HTH Mao CpeA•
CTBO 3T noAMa3HBawe , a TaKobe ce ynarpeo-
A.asa 3a 4a6pnxauujy MHHa (cpua) 3a OAOBKe.

OCTaAH O6AHUH V KO)HMa ce yrtoeHHM
jaBMa HMajy eiuKpoxpucranHy crpyxrypy uau

cy a.MOp0nu , jep je y H,HX pewieTKa rpalpHTa
pasopena HAM nopemeheHa.

YrbeHHKOBa jeAMweH ,a c ApyrKM eAeMeH-

THMa , y KojHMa je yrbeHHM geTBOpoBaAeHTaH

H TeTpaegepcxe cTpyKType , jecy anu¢iaru'iHa

jedumewa. JeMwewa c yrbeHHKOBHM aToMH-

Ma KOjH Ce HaAa3e y jeAHoj PaBHH H HMajy

XeKCaroHaAHH pacnopeA xao KoA rpalpHTa

jecy apoMaruYHa 6euao4oea jeduwe2aa, oA

xojHx je HajTHIIH HHjH 6eH30A ( 6eH3eH).

Cunuijujyx, eAeMeHaT Here rpyne Mao H

yrA,eHHK , KpxcraAHU2e no HCTOj cHCreMH Mao

H AHjaMaHT. Kaaptq je aaorponczH KpucraAHH

O6AHK CHAHUHjyMOKCHAa , SiO2. OBHM pacno-

PeAOM Si02 o6jamwaBa ce 3amro ce JBapu

Tom Ha Tax0 BHCOKOj TeMneparypH , 1700'C,

a C02 je MOHOMCP H racoaHT Ha 06H'HOj
reMneparypH.

0040P RCTO TaKO MO3Ke HMaTH pa3HC
anorponcxe O6AHKe, OA KOjKX je jeAax BapH.
jerer 6eAH 4)oc43op, KOjH CaAp2KH MOACKYAC
P4. ApyrH BapHjereT je upBeHH 43OC4pop KOjH

je MaxpoMOAexyAclcH , Cra6HAHHjH je m MHOrO

Mauve pacraopaH oA 6eaor 4poc4popa, a HHJe

orpoeaM . ioc4popTpMoKCHA , P203 H Ip0C4pop-
neHTaoKcHA , P20s , jecy AHMCpM na cy Hdi-
xoBe 4popMyAe (P203)2, oAHOCHO (P201)2, HAM

P406 H P4014.
Cyunop .iMa jeAaH aAOTponcKn xpHcraA-

HM 06AHK KOJH Ce cacTOjH OA MOAexyAa S2
(cepHja Bl2 , CA. 5) H ApyrH , noAHMepaH, KojH

ce cacrojH OA Ayra4KHX HH3OBa cyMnopHHX
aTOMa uHK-UaK Be3aHHX.

[IoAMMepH Cy UHHOBCKH . MOAexyAH, 'mjH

cy eAeMeHTH (MOHOMepH ) Be3aHH jaxni xo-

BaAeHTHHM Be3aMa ; pacnopebeHH cy y Ayrav-

Ke HH3oBe HAM BeAuxe AHCTHhe xojM cy Meby

CO6OM Be3aHH CAa6HJHM CHAaMa. Y tmpcrxi

KpncTaAHMa, cane Koje cjeAHwaBajy eAeMeH-

Te KpHCTaaa, 6HAO All cy KoBBAeHTHe HAM

joHCxe, BpAy cy jaxe. V Te4HOCTHMa m raco-

BHMa y KojHMa je HecpebeHO came Marepx-

ie, Be3e H3Meby eaeMeuara y MOAeKYAV Cy

jaKe, aAH H3Meby caMHx MoAexyAa PpAo cy

caa6e. IIoAHMepH ce Mory HaAa3HTH H V HH-

TepMeAHjapHoM crawy H OHAa noxa3yjy He-

Ke KapaKTepHCTH'He 0006HHe Kao wTO cy: BH-

coxa MoAexyAcxa Te2KMHa, eAacTHMHOCT, cno-

co6HOCT Aa rpaAe BAaKHa HTA. B. X. Kapo-
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TCpc KAacn4,nxonao je nonHMepe y ABe BpcTe:

KOIIACH3a11HOHe H aAHUHOHe.

KongeH3a1noHH noAHMepi n(>crajy eAHMH-

rBIlauHjoM BOAC HAH APyrHx npOCTHx MoneKyna

113 MolloMepa.

KOHAeH3aUHOHH MOHOMepH y npHpoAH je-

cy yrA,eHH xHApaTH: znuKozeH , pe3epana cyn-

M craHua )KHBOTHlba , cKpo6, pe3epBHa CyncTaH-

ua 6HA,aKa, tfe.1yA034, cynCTaHlla KOja 4HHH

cKeneT 6H.baxa a 4Hje cy ocnoBHe jeAHHHUe

OCTauH nlehepa.

aft CHHTeTH4KH AHHeapHH KOHAeH3aUHOHH

nOAHMepH jecy BAaKna.

17onua .Hudua enaKHa . Be3e Koje rpaAe HH3

jecy aMHAnor THna, Tj. Ao6Hjene eAHMHHa-

UHjOM jeAHOr MoneKyna BoAe oA OH H3 Kap-

6OKCHAHe rpyne HeKe KHCeAHHe H H H3 He-

Kor aMHHa . HajTHnH4HHje H HajKapaKTepH-

CTH4HHJC BAaKHO OBOr Tina je Hajnon. Kapo-

'lTeC je CHHTCTH30BaO HajAOH 66 OA aAHnHH-

CKe xHceAHHe H XCKCaMCTHAeHAHaMHHa 1932.

roAHlfe nOCAe AeceT FOAHHa npoyganaH,a no-

AHMepa.

Ilonuecrepcxa e1UHcxa . Be3e H3Me$y H,e-

roBHx ocHOBHHx jeAHHHua cy ecrapcKor THna,

Tj. nocTaAe cy eAHMHHa11HjOM BoAe H3 OH

Kap6oHCKe KHCeAHHe H H 143 aAKOXOAa. 110-

CTOje H Apyre McTOAe 3a Ao6HjaH,e noAHecrap-

CKHX BAaKaHa. Kaporepc je 6140 npBH KOJH

je o6paAHo noAHecTepe na je 3aTHM npemao

Ha noAHaMHAe. H3 oBe o6AacTH HajTHHH4HHJH

cy ACPHBaTH Tepe4raAHe KHCeAHHe H eTHAeH-

rAHKOAa. OA THX npoH3BOAa no3HaTH cy: Tep-

AoHKa, TepraA, TepHAeH IT AP.

» MpexcaCTH KOHAeH3auHOHH noAHecTepH Cy

anKudue cMoae Ao6Hjeie KoHAeH3oeaweM no-

AH6a3HHX KHCeAHHa (HAH IbHxOBHx aHxrlApn-

Aa) C nOAHXHApOKCHAHHM aAKOXOAHMa. rAun-

sY
Tanu cy AepHBaTH alXHAPHAa CTaAHe KHce-

AHHe H rAHUepHHa H ynoTpe6Maaajy cc y HH-

AyCTpHjH 6oja H AaKOBa.

AAHg110HH noABMepn nocrajy cjeAHHaaa-

H,eM MOACKIAa He3acHheHOr MOHOMepa. tM-

nHpHjCKa (bOpMyAa nOAHMepa HCTa. je Ka0 H

eMnnpujCKa 4lopMyna MoHoMepa.

KaV4yK je jeAaH aAHUHOHH nOAHMep H30-

]i npeHa HAH 2-MCTHA6VTaAHeHa, a CUHTeTU4KU

Kay4yK HAH Heonpen je noAHMep 2-xAop6yTa-

AHeHa. Kay4yK je enacT144an jep cc noAHMep-

HH HH30BH MOry AaKO npOAV)KHTH Men,an,eM

- 1bHXOBHX penaTHBHHx noAo)Kaja. IlpHpoAHB

Kay4yK je Bpno MCK, a H,eroae oco6HHe cc

no6oa,maaajy eynxanu3auujoM - UPOUCC Ko-
jH cc cacrojH y AoAaBalby cyMnopa re cc

_raxo A06Hja BVAKaHH30BaHH Kay4yK.

ETCH HAH eTHAeB n npOnHAen , HCTpOXe-

MHJCKH np0H3BOAH AO6HjeHH KpaKOBa16eM,

rzoAHMepn3yjy ce y neAueruneH HA1r noAUreH,

OAHOCHO V UOAMPOIUTA H ciheIeM ABOryOHx
Be3a yrA,eHHKODHx aroMa . Ynorpe6A ,aaajy cc

3a H3paAy ueBH , CyAOBa H APyrHX noTpe6a
33 AoMahHHCTBa H V HAYCTPHjH.

TeicboH je noAHMepH3oBaHH TeTpa4,AyO-

peTHAeH, cTa6HAaH je Ao 320'C H Ao6ap je

eAeKTPH4HH H30AaTOP.

CTUpoA (CTHpeH) RAH BHHHA6eH30A rpaAH

nOAHMepe C, HH3OHHMa KOJH cc Mory yMpe?KH-

TH C p-AHBHHHA6eH3OAOM. CKCAeT CMOAA KOJF

cnylKe 3a JOHCKC H3MeH.HBa'e JeCTe nOAHCTH-

pOA yMpexceH C p-AHBHHHA6eH3onoM.

HPOTEHHH ( BEAAHXIEBHHE)

7IpOTeHHH cy HajBa)KHHje xeMHjcKe cyn

cranue Koje cc cycpehy y )KHBHM OpraHH3

MHMa m y'eCTByjy y )KHBOTHHM npouecnMa.

OHH cy rAaBHH caCrojuI heAHJCKe CTpyK-

Type, a cycpehy cc H KaO M30AOBaH11 MOAC-

KyAH. IIpoTeHHH cy caCTaabeHH OA OHHOB-

CKHX , Heo6H4HO CAO)KeHHx MoneKyna 4Hje

MoneKyAcKe TC)KHHe BapHpajy 0A 10.000 na

AO HCKOAHKO MHAHOHa.

OCHOBHH XeMHJCKH eAeMeHTH CBHX npoTe-

HHa jecy: C, H, 0, N. H 4ecT0 S, a noHerAe

P, H Apyr1 eAeMeHrH . XHAPOAH30M npOTeHHa

y npHcyCTBy KHCeAHHa if 6aaa (Haj6oi a Hc-

KyBaBaH,eM ca 6N HCI) Ao6Hjajy ced -aMH-

HoKHceAHHe . H3 nporenHa je H30AoBaHo 24

,t-aMHHOKHCeAHHa.
AMuHoKucenune jecy MOAeKyAH KOJH ca

Apace jeAHy Kap6oxcHAHy rpyny, COOH, H

jeAHy aMnuorpyny, NH2, Be3aHy ca HCTHM

yrAbeHnKOBHM aTOMOM, a ye( nono)Kajy npeMa

Kap6oKCHAHOJ rpynH. 1-bnxoua onn1Ta 4)opMy

Aa je: RCH(NH2)COOH. HajnpocTHja je mu-

z{uH HAH znuxoKoA rAe je R = H. 3a Apyre R

je rpyna pa3AH4nTa 3a ceaKy OA RHX. 11OCrO-

je H.1-aMHHOKHCeAHHc ca jom jeAHO.M Kapoo-

KCHAHOM rpyHOM Kao rAyTaMHHCKa KHCeAHHa

H ca joUI jeAHOM aMHHorpynoM KaO AH314H;

UHCTHH H IIHCTeHH cape cyMnop.

o( -aMUHOKUCCAUHe cy aM4OpTepHe 300r

npHCycTBa KHCCAe rpyne COON, H 6a3He rpy

ne NH2, na cc 3aro noHamajy npeMa 6a3aMa

Kao KHceAHHe ry6ehn npOTOH 143 rpyne COOH

a npeMa KHCeAHHaMa Kao 6a3e jep npHMajy

je,P.aH nporOll Ha N. Kap60KCHAua rpyna je

AOBOA,HO 1olccna, a aMnHorpyna AoBOA,HO oa-

3Ha jep npOTOH 143 COOH npena311 Ha rpyny

NH2 ycneA 4cra cc Bpmi yHyrpamlba JonH-

3auHja. Oeaj yHyTpaWTH jOHCKH OIAHK

O(-aMHHOKHceAHHa 30Be CC 6eTUUHCKU OOAUK

H npeACTaaa a cc ca RCH(NHt) COO
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YrA,eHHK CA y OAHOCV Ha xap6OKCHAHy

rpyny, H3y3CB xoA rAHUHHa , Be3aH je ca 4

pa3AHVHTe rpyne. 36or Tora ce caaKa oAcC

M-aMHHOKHceAHHa MOBCC jaBHTH y ABa OnTH4Ka

H3oMepa . 4Hje Cy KOH(J )HrypauHje cynporxe.

AKO ce cHHTeTH3yje j eAHaoC -aMHHOKHceAHHa

O6H4HHM Aa6oparopxjcKHM MCTOAaMa AOOHja

cc pauemaT; MebyTHM, V )KHBHM opraHH3

MHMa nOCTOje caMo1 -aMHHOKHceAHHe KOH42H-

rypauKje L, Tj. one KOA KOJHX ce npeACTaB-

A,a ca COON rope m ca NH 2 Ha AeBoj CTpaHH

HHje no3HaT y3poK oae ceACKTHBHOCTH y 1tpH-

pOAH 3a L-{-aMHHOKHceAHHC . A--aMHHOKHce-

AHHC He CaMO UITO Cy 6HOAOUIKH HeaKTHBHC

Bch Mory All 6VAy UIKOAA.HBe H y3POUH no-

peMehaja.

- JnpOTeHHH_Cy ROHACH3auHOHH fOAHMepH

A-q-aMHHOKHCeAHHa , BC3aHH V Ayra4Ke HH30-

Be nenTudaUM ee3a .ua; TO je Be3a aMHAHor

auTHna H Monte ce cMaTpaTH Aa je nocTana

CAHMHHHCa}beM jeAHor MOAeKyAa BOAC KOJ2

noTH4e GA jeAHor H H3 NH H OH H3 COOH.

CjeAHtbetbeM Manor 6poja MOACKyna L-a4aMH-

ar HOKHCeAHHa Ao6Hjajy ce nenTHAH. IlocToje

6HnenTHAn, TpHnenTHAH H, yontUTe, noAHnen-

TtrAH , npema 6pojy Monexyna aMHHOxHCeAHue

KOJH ce cjeAHt.yjy. nenTHAH ce Mory Ao0HTH

H napUHjaAHOM XHAPOAK30M npOTeHHa . Ya3AH-

4HTH nCnTHAHH HH3OBH Mory ce Be3aTH npeKO

AHCVA42HAHC Be3e L,'-aMHHOKHCeAHHe UHC

THHa.

r Bpoj nporeHHa je H3B8HpeAHO BeAHK H

rip" HexOBOM nocrajawy L-d-aMHHOKHCeAHH(

mory Ce KOM6HHOBaTH Ha HeO6H'HO pa3HOBp-

cTaH 6poj Ha4HHa H AaTH pa3AH4He xoHCpH-

tr rypaunje. 3a noTrryHo no3HaBaH.e HeKe beAaH-

4eBHHe , nOTpe6HO je 3HaTH welly npHMapuy,

ceKyHAapHy n TepuHjapHy CTPYKTVPV.

a) IIpHMapna cTpyKTypa OAHOCH ce Ha

CaCTaB H CexBeHUHjy H.eHHx I.- -aMHHoKuce-

AHHa. nO3Hare cy KoMnoxeHTe pa3HHx npOTe-

HHa, aAH ceKBCHLIHja , KaKO Cy aMHHOKHceAH•

He Be3aue, V HajaeheM 6pojy cny'ajeaa HHje

n03HaTa. no3HaTa je ceKaeHuuja, Hnp. 3a HH-

CyAHH.

6) CeKyHAapua CTpyKTypa TH4e ce KOH-

4HrypauHje HAM !1 OCTOpuor pacnopeAa npo-

TeuHa . rlOAHnenTHAHM HH30BH L - -aMHHOKH-

ceAHHa cy y O6AHKY cnupaAa, Tj. y xeAHXO-

MAHHM O6AHtrHMa . 3a jeAaH HH3 Mory1Se cy

pa3AH4HTe yBNjeue CTP KType HAH KOHpHry-

pauuje. JeAHa jecC -xeAHKOHAHa , a cycpefte

ce Hnp . KoA d-KepaTHHa y ByHH. Ha yaujatbe

yTH4y MebyMOAeKyACKe BOAOHHMHe Be3e (H)

113Meby N-H HeKe aMHHOKHCCAHHe H KHCe-

OHHKa (q) H3 C=O pyre aMHHOKHceAHHe (Ha

CA. 4 npCACTaBMeue HCnpeKHAaHOM AHHH)OM);

npeocraAH Aeo rpyna R 6o4HO je pacnope-

heH. AKO CC OBH BOAOHH4HH MOCTOBH (Be3e)

paCKHHy, npOTCHH ce Mo )Ke He3HaTHO yBHTH.

AKO cc AV)K HN3a HaAa3e o6AaCTH Ca map-

,KaMa HCTor 3HaKa , 36or wHxoBoor Mebyco6HOr

oA6HjaH,a , xeAHKOHAHH 06AHK je MaAO cTa-

6HAaH H npOTeHH MOBCe A06HTH AHHeapuy

KOH(^HrypaUHjy y KOjOj mory nOCTOJaTH 130-

AOHH4He Be3e ca CYCeAHHM HH3OBHMa. l.;eM

TOra H3VBHJaHH HH3OBH MOry Ce npenAHTBTH.

a) Tepu japHa crpyKTypa cacTojH ce y

rOMe UITO ce xeAHKOHAHM 06AHUH H3yBHJajy

N HCnpenANhy . Tolle AonpHHOce MebyMOAe-

KyACKe BOAOHH4Ne Be3e (MocTOBH ), eAeKTpO-

craTH4He cane, BaH Aep BaAcone cue H Ap.

H3 oBOr cyMapuor onaca nporeuua Ha-

3Hpe ce CAO)KeHH cxnon )ICHBHx 6Hha; CBaKO

HMa BeAHKH 6poj pa3AMMHTHX 6enaH4eBHHa

H caaxa oA H.Hx Bpwl, ca caoje crpaue, BpAO

cneuu(^H4aH 3aAaTaK.
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n

C.H,-CH=CH, CH - CH,`CH -CH,)-CH - CH,--
noancii pdn . nw{capgts}

CF,= CF -> - CF,-CF,-^Cf,-CFACF; CF,
T'er a s o rr H.1eH Te soi9

no.%HCTHpOA , yMP ,KCH C AHBHHHAOeH3OAOM - CH-CH,••--

n

C
^•H, O

f.Hs .H,

CIICH , CH=CH, CN-CH,-CH-CH,-CH-CH;CH-CH, CH-CH,- CH-CH,---

0 n0
CTI1po .

1 AHUHH^C52H3o .1 ---- CH-CH,-CH-CH ,-CH-CH,-CH-CH ,- CH-CH,-•--

I H C', H, n,..». vr........
'a Cl 1 CI •1 CIi

C C.N,. H,

,C CCI -Cl- CCImCt O CCI,f ----CH -CH,-CH-CH,-CH - CH,•--• (9)
CKCAGT CMOAa Kole CAVACe Ka0 )OHCKH
H3MeH .HBaYH n1 1 '

nOA A , VMpeI(eHH CAHHTaA . nOA B , aAHHHOHH uOAaMepH: (a) npHpoAHH Kay4yK ; (b) CHHTeTHYKH

KayvyK HAH IleonpeH ; ( c) AHHeapHH nOAIICTHpOA; (d) nOAHAeH; (e) noAHnponHAeH ; (f) Te(p AOH

(g). nOAHCTHpOA yMHOJKeH C AHBHHHA6el30AOM . fOA C, HOAHMepH XAopoBaHHX yrA,OBOAOHHKa

P P-KCHHeH.
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ABory6e H rpory6e BC3C
XH6pH,t113aurlja op6HTana
Mc3oiepnja HAH pe3oHanuHja

'ACTBOPH

XoMOre11H H xcTeporefnt CHCTeMN

Konnelrrpauula pacraopa
(1)1131iVKC ow6HHC pacraopa
Ocntoaa
KoAon,Ml
OC06itlle KOAOHAa

KAacu4HKauuja KOAOHAa

mkAEKTPOXEMHJA

flperaapatbe CAeKT HVHe eneprnje
y TOFAOTH'

1

CA/\P)KAJ

A/1 IIpeTBapatbe eneKTpM He

A%2

A73
11

6/I

bit

R13

eneprHje y xeMHjCKy
$apaAejeBH 3aKOHH
eAeKrpOAH3e

flperBapatbe xeMHjcKe
eneprnje y CACKTpHYHy
AaHHjenoo eneMeHaT
EACMeHaT GaKap -BOAOHHK

fIOTenuHjaA y O#HOCY Ha HOpMaAHy
BOAOHHKOBy eneKTpogy
OxcuAO-pCAyKUHja

METAAH

(ZH3HgKe m xeMHjcKe
oco6nHe McTaAa
CTpyKrypa Merana
McTanypraja
EAexrpoMeranyprnja
Upua Meranyprnja

XEMHJCKA KHHETHKA

6p3HHa peaKuxje
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XeMHjcKa paBHOTe)Ka
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cDoToxeMHja

£16
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B/2

B/3
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KHCEAHHE H 6A3E
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H AopHjy
KHceAHHe H 6a3e no AyHCy

JOt1CKH nPOH3BOA BoAe

XHApOAH3a
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CTPYKTYPA MOAEKYAA

H3ouepnja
CrepeoxeMHja
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T/I OnTt14Ka H3oMepHja
CAO6OAHH paAHKaAH

F/2 PA3HH IIOAAUH
T/.3

r;4

All

IIpoH3BOAtba cyMnopne
KHceAHHe

FIerpOAeyM

fIOAHMOpH

flpupOAHH MaKpOMOAeKyAN

KouAeH3auHOHN H aAHu11OHH

noAHMepH

flporeHHH (6eABH9eBHHe)

A/2

A/3

A/4

A/i
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6/1

13/2

Bi3

6/4

Bi5

6/6

E/1

EJ2

E/3

E'4

E/4

)K/I
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)K/3
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PA3HH HOAAUH

IIPOTEHHH

°` Yr s -yrAcBRK COOH COOH

R-CH(NH ,)000H R -CH-COO- H,N-C-H H- -NH2

d - omiceAms - NH, R RSera;;
CL o6Axx D44MERGKROCAxxa

d4MB ucDAM L4-aMHxoKHCCAMfft

H,C-COOH H,C-000-

NH, NH;
rAHI[HH BetaBHCKH o6AHR

COOH COOH COOH COOH
I

H4N- C-H H 2N-C -H H ,N- i -H H,N-C-H

CH, ; -CH 2 CH2 CH2
P I

L-( + )-aAaHHH CH2 CH (CH3), C H2
I p' CH,

I .CH2NH2
L-AH3HH

CA. 1. HeKe L- d -aMMHOKHceA

R 0 R 0
H-NH-C-C;-O

-
HS - H-NH-CHC-OH

R /0 !R 0

---NH-C-LC-NH -;C-C ---
11enTHAHa ae3a

H /0 0

CH,-C ,C-NH--CHz C OH

NH,
AARHHATAHUHH, jeAaj AxrrerTHA

H H. ^R H 0 R H V

BOAOHH'Ha ee3a N H N H C V

HH O. O H,
IIenTHAHa ae3a _11 -1-

AAHCyA4HAHa Be3a

VH H, HH Il F{ Ij

H

CA. 2. 11OAHnenTHAHH HK3OBH CHOJeHH AHCyA$HaHHM Be3aMa

CCPKJ&

w
L7

CAHKe 3-S. Moryhe KOH/J)Hrypauuje HeKHX npOTeHHa : noA A xeAHKOHAHe ; noA B x3y1x).He;

noA C npaae ; noA 4 . AcO d -xeaHKCa : TagKacTe AHHHJe npeACTaBMRJy BOAOHn9He MOCTOae (ae3e

R HH3 pa3Hxx A -Q-aMHHOKHceAHHa; noa S . TepiijapHa crpyKTypa JeAHor Hpoermia: MHorao6m
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