BUOJIOI'UA ’KOHE BUOTEXHOJIOI'USA KA®EJIPACBHI

OJI-OAPABU ATBIHJIAT'BI KA3AK YJITTBIK YHUBEPCUTETI

Kap0oH KbIIIKbLIAAPDI,
KIKTEJIYl, CHIIATTAMAJIAPbI,

TapaJybl

Texcepeen: HapwmyparoBa MLK.
Opbinoazanoap : banmbiMbIpoB E.
CaiipanOexoBa H.

AKueHouai A.

Koctypran A.
Myparasauesa I.

Hyiicen 3.




KOCITAP

l. KIPICTE
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Il. HETI3I'l BOJ1IM

o Kapbon KbluiKbl10apblHblH XUMUSIbIK JHCOHE (DUBUKATIBIK Kacuemmepi
o Kapbon KbluKviioapviHblY AIbIHY HCOA0APbl
o Kapbon KblukblioapviHbly Jiceke oKiioepi

lll. KOPbITbIHObI
Iv. TAUOANbIHbINFAH SAEBUETTEP




KapO0oH KbIIIKbLIAAPBIHBIH KAJIbI
CUIIATTAMACHI

Kypamsbinga kapookcust COOH 1oObI Oap opraHuKaiIbIK
KOCBUIBICTApAbl KAPOOH KBIMKbLIAAPBI Acial. Erep onpai
kpiKbL1Iapaa COOH ToOb1 O1pey Ooiica 0ip Heriszai, an exey 0oJica eKi
Heri3ai T.c.c aeial. Ochl TONTaFbl OPraHUKaJbIK KOCBUILICTAp MEH
OJIApJIbIH, TYbIHIbLIAPhl TAOUFATTA KU1 TapalIFaH.

E260 YkcycHas kucnota

OHBIH KapanaubiM

‘g MI:UICEUIBI, | | 17 | TypiHiH Gipi- cipke
Al MaiinapabiH 09pi ’ KBITKBLUTBIHBIH
JICpITIK KapOoH w1 | Cymarsel EpITIHIICI.

KBIIIKBUIIAPBIHBIH | A,
DIALEPUHI SPUPI. P e S
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Kap00oH KbIIIKbLIAAPHI

—

Kypambinaa -NH, Ton 00Jica - aMUHOKBIIIKBLIAAP;

y { @K < ¢




KapOoH KBIMIKELIIAPHL 1a KOMIPCYTEKTEPAIH TYbIHAbLIAPBI
Ooubln keneal. OHbIH KypaMbIHAAFBI Oip HE OipHeIlIe CYyTeK
aTOMJIapBIHBIH OpHBIH Ka0okcuJ Tommackl COOH 6ackaH.

KapOokcun ToOBIHBIH CaHbIHA Kapaid KapOOH
KBIIIKbLIAAPBIHBIH 06JI1HY]1 :
- bip Heri3ai
o- Kon Herizai

KeMipcyTek T130eriHiH KaHBIKKAH KOHE KaHBIKIIaraHbIFbIHA
Kapail KapOOH KbIIIKbLIIaphl O6JI1HEe ] :

KapOokcun Tonmackl 0€H30J1 CakMHaJapbIMEH OalIaHbICThI 00JICa, 0JIap ApOMATThI KAPOOH KBIIIKBUIBI ©K1JI1
OOJIBITT CaHaIabI.



MoHOKapOOH KBIIIKbLIIAPbI

CH;—COOH CH;CH,CH,—COOH
Sran meine| yran umeiner |
3 2 1
CH;CH—CPOH 177 [werwnsons o |
| CH3

‘Y sG]



MoHOKapOOH KbIKbLIIAPbI




JInkapOOH €KIHET13/1K KbIIIKbIIIap.

JKanmoer hopMysacer;

HOOC—(CH,) —COOH

X

COOH

COOH

BeH3on-
1,2-gpuKapOoOH
KbIWKbINbl
(dbTanun
KbILUKbISbl)

COOH

COOH

BeH3on-
1,3-anKapo6oH
KbIWKbINbI
(v3odpTanun
KbILWKbISbl)



> MaJioH KbIINKBUIBIHBIH AWAITWI 3¢upi (nmar. malum — anva) —
KaHbIKIIaraH MaJieuH KbIKbUIBIHBIH (#uuc-HOOC—-CH=CH—-COOH)
sdupi. Ty3napel — marammap.

> Kanviknazan maneun KbllUKBIUIBIHbIN mMpPAaHc-uzomepi — ymap
Kbl Kblibl €N atajdanabl (J1aT. fumus — TyTiH). byn Kelukell Fumaria
officinalis (ABIMSIHKA) €11 aTaJaTblH ©CIMIIKTEp TaObLIFaH, OHblI ©PTEIl,
<OKBIH-IIAWMTaHJapAbD> KyaJjlaraH.

> HAmumapes Kobuukoiior 17 F. sHTApBAl alaan, ajFaH, Ty34apbiH
cykuyumnam (J1aT. SUccCinum — sSIHTaph).

> Inymap KbluuKbLibl TJIyTaAaMUH aMUH KbBIIIKbUIBIHAH aJibIHFaH (JIaT.
gluten — xkneii (Ongan KIICMKOBUHACHIHAH TaOBLIFaH).

> Adunun KbluuKbLIbl — MaWap TOTBIKKaHIA Ty3uieal (Jiar. adeps —
Maii), IMOJIMAaMHUATIK TaIIIbIKTAPAbIH (HaIo0H-6,6) KOHE
HIaMbIpjaapAbIHAJIFBI 3aThI.



N KaHbIKKaH O1pHEr13/11 KapOOH KBIIIKbUIAAPEIH KYPaMbIHIAFbI
CyTeriHiH OIp aTOMbIHBIH OPHBIH KAPOOKCHJ TOOBI 0aCKaH
aJKaHJAapAblH TYBIHJABLIAPHI PETIHAC Kapayra 00JIajibl.

1 KapOoH KBIKbUIIAPBIHBIH KACUETTEP1 KYPBLUILICHI OOMBIHIIIA
aHBIKTaJIaThIH OOJIFAHABIKTAH, OJapIbIH MOJIEKYJIAJIAPbIHBIH
KYPbLIBICHI MAarbI3/IbIPaK.

1 Twapokcuin TOObIHIA PIEKTPOHABIK THIFBI3BIK CYTEKTCH
3JIEKTPTEPICTIri 0AChIM OTTEKKE Kapal bIFbICA/IBI.

1 KapOoHunn ToObIHIa KOMIPTEKTEH JICKTPOHIABIK ThIFbI3IBIK CYTEKTCH
IEKTPTEPICTIri 0achbIM OTTEKKe Kapau bIFbICA/IbI.

1 KapOoHui ToObIHa KOMIPTEKTEH JIEKTPOHABIK ThIFbI3AbIK
IKTPTEPICTLIIrE 0achbIM OTTEKKe Kapai(o) — OaiaaHbIChl OOMBIHINIA
BIFBICA/IEI.




Kap00H KbIIKbLIAAPbIHBIH XUMHUSJIBIK KOHE
(pu3UKAJIBIK KacueTTepl

XumMusiibIK KacueTi. Coupt aromblHaH R-O repi KbIIIKbLT aHHOHBI
R-COO typakrteLiay 6oaranabikTaH, ---COOH ToOBIHIaFbI CyTEK
aTOMBIBIH, IPOTOHBI, cIUpTTerlt OH TOOBIHIaFbEI CYTEK MPOTOHBIHAH
QJIIEKaIa aKTUBTI KO3FAJIFbIII KEIET].

Kapoon
KBIIIKBUIBIHBIH
AaHWOHAAPHI TYPAKTHI
OOJIFaHOBIKTaH,

OJIapbIH CYHdaFhbl
epiTiHAICI a3 OoJica Ja
TUCCOIMAIMSIIAHFAH.




KapOoHuiial TonmeH aca KYmTI 3JIEKTPOH — aKIENTOPJIbI PaANKAJI
KaJFacca, OJI )K3JIKTPOHBI KYIITIPEK TapTaabl Aa , KbIIIKBLIIIH
KAaCHETIH KylIenTea1. MbIcajbl, yII XJIOPJIbI KoHE yII (PTOPJIbI CIPKE
KBIIIKBLIbI, KYIII KaFbIHAH MUHUPAJIALIK KBIIIKbLIIapFa >KaKbIH AU IbI.
Y1 XJ10pJabl cipke KbIIIKBLILIHIKI 2*¥10 !, am yur (propJibl
KBIIIKBLIBIHIKI 5,9 * 10 '-He TeH 0Oo0aIpbl.

KapOoH KbIIIKbUIIAPBIHBIH KapOoH

YKOHE OJIapAbIH KbIIIKbLJIIAPbIHA

TYBIHIbLIAPBIHBIH TaFbl O1p . Kap GOHAT
EPEKILEIIT1 aIbACTUATEDP MEH . ’ . - )
MHUAK, H

KETOHAAPAAFbIIAN «a»
Kar{anJarbl CyTEK aTOMBI AMHHICP ICEP

AKTUBTI KeIe/l. CTCC, TY3 TY3 GI[i.




CH:COOH + NaOH ----- CH:COONa + H:20
CH:s - COOH + NaHCOs ----- CHsCOOHNa + H:20 + CO:
CHs - COOH + (C:2Hs)sN ----- N- CHsCOO-HN (C:2Hs)s

KapOoH KBIMIKBLT TY34apbl TYTeIACH AepIIK (KaJIbUi MCH
OapuMIIKIHEH 0aCKAChI) Cyaa »akKchl epual. Omapra KYIITI
MUHEPAJIJIbl KbIIIKBLI 9CEP €TCE , KahuTaJdaH KOPOOH KBIIIKbLIbI
IIIBIFA/IbI.

Ty3 arrapbl KBIIKBLT aTblHA COMKEC Keneal. ClpKe KbIIITKbUIBIHBIH
TY31apbIH alleTaTTap, ajl KYMBIPCKA KbIIIKBUIIHIKIH — (hopMHUATTAP
JIETl T€ aTaupbl.




Ker »xargaiga kapOOH KbIIIKbUIAAPHI CYJIbI €PITIHAIAC a3
MeJIIIepAe FaHa AUCCOLHUALIMIIaHAaAbl )KOHE TY3, a30T, KYKIPT

‘ KBIIIKBbUIAAPbIHA KaparaHJa €a9y1p AJIC13 KbIIIKbLIAAP. \

OmapablH 1IIIHAE TEK KYMBIPCKA KbIIIKbBLIbI FaHA KYIITI
opTallia JIEKTPOJIUT, KaJIFaHAAPbl 9JIC13 AJICKTPOIUTTEPIe
’Karalbl. PaguKablFbl KOMIPTEK aTOMJAPLIHBIH CaHbI OCKEH
CalbIH KbIIIKbUIJAPALIH KYI1 KEMHU Oepe/l.

KapOoH KBIMIKELIAapbl MUHUPAJIAGI KBIIIKELIIapFa ToH
OapibIK KACUETTEPAl KOpPCETEAl. DICKTTPOXUMHUSIIBIK PEHEY
KaTapbIHJIa CYTEKKE ACUIH OpHaJaCKaH METaUIJapMeH KapOoH

‘ KBIIIKBLIIAPBI TY3 O€H CYTEK TY3€ 9PEKETTECEALY \




dusnKaabIK KacueTi. Kapoon
KBIIIKBUIBIHBIH OAChIM KOIIILIIT],
CyAa epIMEHTIH KaJbLUi He 6apHH
TY3/1apbl KYHIHJC OHal OOJIIHE/I!.
OmapaplH, kenuuiiri 18 FacekIpAbIH
asiFbl MEH 19 rachIpAbIH OachIiHaA
amplIFaH. OJrap keO1HE TaOHFU
KOCBUIBICTAP/IaH AJIbIHFaH,
COJIAP/IbIH aTbIHA COUKEC aTaJIbIII
KeTKeH. HoMeHKIaTypaHbIH
epeKeciHe opai, aaudarThl
KBIIIKBLIIapbI OJIapFa YKCac
KOMIPCYTEK arayJapbIMEH anTa
ocepyre 0oaagpbl.

CipKe KBIIIKBLIBIH aJalbIK
CHs:COOH. On "eri3igae exi
KOMIPTEK aTOMBIHBIH T130€T1HEH
Kypbuirad. OHBI STAHHAH aJIyfa
0oJ1agbpl, SFHU OOoJIMaca, OHBIH
HEr131 3TaH KbIIIKbLIBL. JleMeK,
OHBI O TAH/IbI KBIINKBLJI HE KOU
FaHa dTAaH KBIMKLLJIBI JIEI
aTayra 0oabl.



Asm@arTsl Karapaarsl Oip
Heri3ai KbIKbLIAAPp
KaTapbIH/a, 0JIAPAbIH 0aJIKYy
TeMIIePATypachl KOMIPTEK
ATOMBIHBIH CAHBbIHA Opau
OeJirijii OIp 3aHABLIBIKTA
e3repei.

O3nepine caiikec
CIIMPTTEPMEH
CaJIBICTBIPFaH/IA cau
KbIIIKbLJIaPbIHbIH
KalHAay TeMIleparypachl
eIdyip sKOFapbl.




KapOoH KbIIIKbLIAAPBIHBIH AJ1y 5KOJIAAPbI

Kap0oH KbIIIKbLIAAPbIH, KOMIPCYTEKTEPAl, CHUPTTEP/L,
KapOOHMWJIb/l KOCBLIBICTAP/AbI TOJLIKTBIPY, COHAN-aK TOJIOIrCH/I1
TYBIHIBLIAPAGI THAPOIN3ACY ApKbUIBI anaabl. Mannapasl
TUJIPOIN3/ICY apKbLUIbl INIMIEPHHI KOHE KbIIIKbLIAbI 00111
ananabl. by ofic epTepeKkTe TapaliFaH.

ApOMAarThl KbIIKBUIIAP AJKHJI0EH30J11aPAbI TOTHIKTHIPHII
CUHTE3/IeNE/1. ApoMAaTThl 0€H30J1 CaKHMHACKhIHA KacallFaH
KOMIPCYTEKT] paJKall, OHbIH Y3bIH KbICKAIbIFbIHA KAPAMACTAaH,
ayaJarbl OTTEK IICH HE KAJHMH NMePMAHIAaHATBIMEH TOTBIFA/IbI.




KapO0oH KBIIIKBLIAAPBIHBIH A1y 5KOJIAAPbI

1) TaOuru K631€eH;
2) KeMipTeKTEepaiH TOTHIFYbI.

CH;-CH;-CH;-CH, + 30, > 2CH,COOH + 2H,0




2 a) CnupTTepaiH TOTHIFYbI:

RCH,OH + [0] —s RCOOH

2 0) anbaAeruaATePAiH TOTHIFYbI:
RCHO + [0O] —s RCOOH

3) TpurajoreHajakanaapabIiH THAPOJIU3i:

RCCL+3NaOH — RCOOH 4 3NaC'l + Hy0




4) MeTa/uIOPraHuKAaJbIK KOCHLIBICTAPABIH KAPOOKCHJIAEHYI:

RCH, Li + (C0Oy — RCOOL:
2RCH,MgCl + 200, — (RCOO),Mg

5) Kypzle.m 3(]mp.11epml{ TMAPOJIN3i:

R-C00-F+K0H— R'-CO0K +F - OH







7) Ty3aapaaH KYIUTi KbIIIKbLIAAPMEH bIFbICTBIPY:

CO + NaOH > HCOONa

HCOONa + H,SO, HCOOH + NaHSO,

Kymbipcka KbimKbLIbI, HCOOH, oTKip mici 0ap cyWbIKTBHIK, Kaunay 7 100,8 °C.
Kosgany asicel: Kara3 OeH mara 0OosiraHaa, Tepi OHjereHjae, dpi OHipiciHiae,

necruuuarep, epirkimrep (AM®PA) xkacaranaa, MWbIPLIHAAPABIH KOHCEPBAHTHI
peTiHae, ChbIPpa MEH HIAPANl CAKTAJATHIH 00YKAJAPAbIH Ae3UHPEKINACHIH/IA.




R --—- CL + NaCN ---- NaCL + R --- NC

OnaipicTik karpamaa, OyJ peakus KOOAIbT TY31apbIHbIH
KaTaJIM3aToOp PETIHAEC KAIBINTACYBIMEH a-"Ka¥IalIaFbl KOMIPTEK aTOMBI
TOTBIFaAbl. TYy3UIN€H KETOH bIAbIpAaFraH/a KbIIIKbUI IbIFaabl. ManJibl
apoMaTThl KETOHAAP TOTHIKKAHa apOMaTThl KbIIIKELI Ty3¢eal. 'amoren
AJIKWJIIEP/EH AJIbIHFAH AJKHUJIHMTPUJAEPAl TMApoIu3aerenae 01p
KOMIPTEK aTOMBIHA Y3apFaH KBIIIKBLI IIbIFa/IbI.




Maruuu He JTUTUHA OpraHUKAJIbIK
TYBIHABLIAPbhl KOMIPTEK KOC TOTHIFBIMEH
OHaM OpEKETTECE1 A€ KapOOH
KBIIIKBUIIAPBIHBIH TY31apbIH KYPaUIbl.

OneduHACp KBIIKbUIIBI
KaTaan3aTopiiapablH KaTbICYbIMEH,
KOFaphl TeMIIEpaTypa MEH
KbICBIMJIa KOMIPTEK TOTHIFBIMEH
OpeKeTTECE/].

by 9/11¢c 1ab0paTOpUSIIBIK
»Karaanga rojoret
TYBIHIbUIAPBIHBIH, HET131H]1€ KapOOH
KBIIIKBUIBIH )Ty YIIIH KEePEK.

by peaknusinapbl

MaJioH KbIIIKBUIBIHBIH byTaHabl TOTBIKTBIPY .
: L, b KapOOHUJIJICYIII KaTaanu3aTop -
KOC 3()UPIHEH MOHO OapbIChIHAA O1pIHIII )
(bocdop KBIIKBLIbI, aJl KOMIPTEK
KOHE I KapOOH KE3EKTE CIIUPT
TOTBIFBIH — KYMBIPCKA TOTHIFbIHAH
KBIIIKbLIIapPbIH aJbJACTUATEP KOCIIACHI

. aJiaJIbl.
CHUHTE3/eyTe 00JIabl. naiiga 0oJiagbl.



Kap0oH KbINIKbLIIAPBIHbIH KeKe OKLIaepl

KyMbIpcKa KbIIIKbLIbI. OJ1 17 Fackp/ia KbI3bLI
KYMBIPCKadaH ajblHFaH. OHbI KYHI1PIIII 3aT
peTiHae KonganraH. CoHpan-aK, KOITEreH
OCIMJIIKTEPAEC Ke3AeCel.

Jlaboparopusiiapaa Xa0podopmisl, He
KOIE€PTKINI KBIIIKBUIIBI THIPOJIHU3/EY apKbLIbI
CUHTE3/1e/1l. OHMIPICTE OHBIH aHTHIPHUIl ICTICTTEC
KOMIP TOTBIFbIH CUITIMEH OHJCI OHIIpeIl.

CO + NaOH --- HOONa




*KyMBIpCKa KbILIKbLIbI ©3 KaTapbIHJAAaFbl KbIIIKBLIAAPAAaH KYIITI )KOHE OJ1 TEP1H1 KYHAIpeIl.
*OJ1 aca KYIIT1 TOTBIKCHI3AAHABIPFHILI, C€0€01 0JI TeK KYIITI KbIIIKbLI FaHa
CMCC ,aJIbACTU/ TC.

KyMBIpCcKa KBIIIKBLIEI MAKTA |,
MaTa , TOKbIMAa, Tepi OHaey
OHEPKACIOIHAE KoaaHbIaabl. Ol
©3r¢ OPraHUKAaJIbIK
KBIIIKBLIIApIaH ap3aH
OOJIFaHBIKTaH, OHBIMEH
YPBIKTBIK ACTBIKTBI, CypJieMeJi
MaJl a3bIKTAPbIH 6HAEHII.




» IIuponuoH KbIIKbLIbI. OHEBI
OKCOCHHTE3 KOHE KAJIBIITHI
IIPONUJI CIIUPTIH TOTHIKTBIPY
apKbLIbl OHIIPE/].

=  OJ1 XJIOPOPraHUKAJIBIK
repOeuuaTep, MOHOMEPIIEP MEH
KYpae 3pupiep, EpITKIIITEp any
YILI1H )KyMCalajabl.

= [IponuoH KbIIIKbLILIMEH
OHJICITCH JoH/1-AaKbLI Y3aK
CaKTaJIaJIbl.

= (OHbBIH KaJIbIIUM TY3bl HAHHBIH
Y3aK CaKTaJIyblHa CEOCIIKEP.




Maii KbIIIKbLIbI. Mal KbIIIKbLUIEI )KOHE OJJaH KEHIHTLIEP, dCIpece
T130€KTEr1 KOMIPTEK aTOMAPHI XKy OOJFaH1a TaOUFu Maniapaa
ke3necenl. Kypambeiaaa 12-aeH 18-re neiiH KeMIpTeri aToMaapel oap
KapOOH KBIIIKbUIJAPbIHLIH HATPUH , KAJbINN, AJIOMUHHAA TY31aPbl
KYFBIII YHTAKTap PETIHAC NalJalaHbLIabl. OCIpece, MOJIUMMUTHH
MEH CT€apHUH KbIIIKbUIAAPBIHBIH MaHBI3bI 30D.

AKPHJI 5K9HE METAKPUJI KbIIIKbLJIIAPHI.

OmapablH €Keyl e aca MaHbBI3bl MOHOMEpJIEP KaTapblHA OpHAJIACKAH.
AKpUI KBIILIKBUIBIH aKPUIOHUTHIIAI THAPOIN3ECH, COHJAM —aK OPOITMIICH,
HE aKpOJICHH/I1 TOTBIKTBIPHIN anajbl. AJl, METaKpUJI KbIIIKbUIBIH
alleTOHHBIH ITUAaHTUAPUA1 Her131H1¢e oHaipeal. O ogicTep/iH KyJLIiCl
JEPIIK epTEPEKTE KapasraH.




BIMBI3ABIK KBIIIKbLJIbI

Ex1 Herizailk KbhIIUKbULAAPABIH KapamambiM okKuil XVII F.
oenrunl — Kbimbi30blK KbtuiKolyibl - HOOC—COOH.

OHBIH TY3dapblH — OKcaaammap At aranuabl (IpekK. OXysS —
KbIIIIKBIJIbI ).

KobiMmoi3061K KblUUKbLIbL — KYIIIT1 OpraHUuKaAJIBIK
KBIILIKbLJIAapablH  O1pi: JUCCOIMAIlUusIiFa TYCKEHJIE CIpKe

KbBIIIIKbIJIBIHAH KYII_ITI

KobiMbi30blK KblUUKbLlIbl KOIITET€H METAJUIJAapMEH >KAKChI
€EpPUTIH KOMIUJIEKCTEP TY3€l, COJI KAaCHETIH MeTauigapabl
AarrapaaH Tas3ajJlaraHia, MarajlapJdaH, CaHTEXHHUKAaJdaH IaTThI
TaHOa1apJiaH Ta3ajlaraH/Ja KoJIJaHalbl.



KOpBITBIHABI

KaHbIKKaH KapOOH KBIIIKBUTBIHBIH aJIFAIIKpl YIII MYIIIECI: KYMBIPCKa, CIpKE
’)KOHE MPOTMHUOH KBIIIKbUIIAPbI eTK1p HICT1, CYUBIK 3arTap, cyaa epimenal. Man
KBIIIKBLIBIHBIH »KaFbIMCBI3 MIC1 Oap, Cy/ia Halap €puil, ;KoFaprbl KapOOH
KbIIKbLIIAph! C ,-HaH Oacran KaTThI 3aTTap. [ OMOJIOTTHIK Karapia
MOJIEKYJIAJIBIK MaccanapLIHbIH OCYylHE Kapal CcyJa €pIrimTiri KeMu/l, KaiiHay
TeMIIepaTypajiapbl ©Ce/Il.

Cipke KbIIIKBLIBIHBIH XUMHSIIBIK KACUETTePi OeHOpraHuKabIK KbIIIKbLIIAPIbIH
KacueTTepine ykcac. Cipke KbIIIKbLIBIHBIH MOJIEKYIIACHI CYJIb]
epitinainenucconusnanans::CH,COOH™_CH,COO +H*

Cipke KbIIIKbUIBI 9JIC13 KbIIIKbUIAAPFA KaTaThIHABIKTaH, KOK JJAKMYCThI aKIIbLI
KBI3FBLIT TyCKe 00ss1aabl. C1pKe KbIIIKbUIBIHBIH KBIIIKBLIJIBIK CUIIAThI KAPOOKCHUIT
ToOBIHBIH, (-COOH) KypaMbIH1arbl CyTE€K aTOMbIHA OAMJIaHBICTHI 00J1a/Ibl.
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