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KIPICIIE

binmim GepymiH y3mIKCI3AIT jkKoHE OaiTaHBICTHUTBIFBI KOJIAHBICTaFbl OYTIHTI
KyHJ1e OapJIbIK OKY cajlajiapblH/Ia JKaHa caria caTbulapblHa OTY Tajlall €TUTII OThIP.

OpraHukanablK XUMUS a/1aM KbI3METIHIH €H KOHE cajachl OOJBIT CaHaIa bl
3aTThIH KACHETTEPIH TEPEH 3ePTTEI KOHE OJIaH aJjaM MTLIIT1 JKOJIBIHA maiaa-
JlaHy Ka3ipri KYHHIH HET131r1 Macesenepl O0bIn Ta0buTaibl.

PecnyOnukampI3 yrineBonTapAbIH YIIKEH KOPhIHA M€ MEMIICKET JKOHE XUMUS
OHEPKACi0l KEHIHEH JaMbIFaH, XaJbIK [TapyallbUIBIFBIHBIH OapIIbIK cajlaiapblH/Ia
©31HIH MaHBI3/Ibl OpHBIHAH M€ O0FaH OYTIHT1 KYHIMI3/IE OChI FRUTBIM HEJIepiHE Ta-
nart OapraH caiibIH apThIn Oapasbl. Kenermekreri ToxipruOen MaMaH XUMUS FhIIbI-
MBIHBIH HET13/IepiH TepeH Outyi kepeK. by FbUIBIMHBIH HETi31 MeKTenTeH OacTa-
nanpl. Mekren oKy OariapiaMachIHIaFbl OPTaHUKAIBIK XUMUS TIOHI KBI3BIKTHI
OomyMeH Karap MeHrepy OapbIChIHIA KONITETeH IUITIPIIKTepre /e ue OOIFaH XH-
MU TIOHIHIH O1p Kypambl 00JbII ecenenesi. MeHrepy OapbIChIHAA COJT TUITIpITiK-
TEP/Ii KOK0 MaKcaTbIH 1A OIpHEIIe TaKbIPBINTAP/bIH OepUTYyl KEHIIIETUTI, «Kapa-
MabIMHAH KYPAETIre) TOCLTI apKbUIbI TYCIHAIPLIC .

byn kitan Tept GeniMHEH Typajbl, KiTalTa OpraHUKaIbIK XUMUSHBIH Ka-
XKeT OoJsiraH OapIIbIK HEri3r1 TaKbIPhINTapbl KAMTBUIFaH. OpOip TaKbIPHII ecell
YKOHE KATTHIFyJapMEH MBICBIKTAIFaH, COHBIMEH Oipre KUBIHIIBUIBIK TYFbI3a-
TBHIH €CENTEP/iH MLy 9/IiCl TYCIHAIPUTY HET131H/Ie KOpCeTin OepiireH.

Bapnbik TakpIpbITap YIIH HET13 OOJFaH «aJKEHIEP» TaKbIPhIObI KEHUIHT1
TaKBIPBIITAP/IBI TYCIHAIpYAE «OacTayibhy MiHJIETIH aTKapFaHIbIKTaH KeHIpEK
ambin 6epuireH. OpraHUKaNbIK 3aTTapAblH CHIHBIITAPAPANIBIK T€HETUKAIBIK
OailmaHpICTaphl TY3UIIC XKoHE opMysanap apKbUIbl epHeKTenreH. Opranvka-
JIBIK 3aTTap HOMEHKJIATYyPaChIHBIH YII TYP1 JIe TOJBIK allblll Oepiiyre opeKeT
acanrad. KiTanTelH akeIpFbl O6IMIHE TaKbIPBIIITapFa THICTI OOJIFaH 3epT-
XaHAJIBIK KYMBICTAp MEH OJIap/ibl OPbIH/AAY KE3EKTUIIr TOJIbl KYilie KepceTim
OepinreH.

Kenemekre Toxipubeni MamMaH OOJIBII JKETUTYTe YMTBUIBII JKaTKaH kKacTa-
PBIMBI3 YIL1H OyJI KoJijaHOalbl Kypasl TiKeJled jkapieM Oepeii 1eTeH MaKcaTThl
KO37IeT OChI OKYIIBIK Ka3bUIIbL.



I BOJIIM. OPTAHUKAJIBIK XUMUSAHBIH TY3IJIIC TEOPUACHI

1-§. OPTAHUKAJIBIK XUMUSA TAPUXBI. OPTAHUKAJIBIK
KOCBIVIBICTAPABIH O3IHE TOH KACUETTEPI

XIX racelp OacbiHaa OapibIK OENTiil 3aTTap Keil MIBIFyblHA Kapail Mu-
HEpaIJbIK >KOHE OpraHuKayblK 3arTapra Oeninl. Kem ranbiMaap opraHu-
KaJIBIK 3aTTap TEK Tipl ar3aja jkacanaabl AereH mikipae exi. OpraHuKabIk
XUMUS FBUIBIM PETIHC *Keke OeIiHTeH OoMacasia, Ker FajabiMIap OFaH CeHIM-
CI3MIIKTIEH KapaIbl.

®.Bemnep U.beprienmycke sxazran xarbiaaa (1835): «Opranukaiblk XUMUs
Ka3ip Ke3 KeJIreH aJaM/Ibl aKbUIaH agacTelpy MyMKiH. O, MeHIH OaiiKaybIM-
11a, TaH KaJAbIPaThIH HOPCEJIepre TOJbI, THIFbI3 OPMaHFa, Kipyre agam OaThiHa
aJIMaNTBIH JKOHE KIpIN KaJFaH ajaM IIbIFa aIMaNTBIH MIEKCI3 MISHTeN/Tl TOFaii-
Fa YKCauab».

OpraHukanblK XUMHUSHBIH FEUTBIM PETIHE TaMYbIHa TOMEH/IET1 alllbIFaH
YKAHAJBIKTAP/IBIH 1C KY31HIK MaHbI3bI YJIKEH OOJIbI.

* Hemic xumuri @.Bennepain 1824 xbUibl ©CIMIIK aF3achbIiHIa Ke3AECETIH
OKcaJsaT KpIIIKBIIABI TUITMaHHAH CUHTE3 jKacayhl,

* @.Bemmepain 1828 xbUTbI a1aM JKOHE KaHyap ar3achlH/IA JKacaJlaThIH MO-
YeBMHAHBI aMMOHUH ITMAHA/ITaH 3epTXaHa JKaFJalbIH/Ia CHHTE3 ’Kacaybl;

* 1842 xb1bl opbic FaibiMbl H.H.3uHnHHIH OSH3011aH aHUITHT CUHIE3/IEY ],

* Hemic xumuri A.B.I"Konb0eHiH CipKe KbIITKBIIBIH )KOHE aFbIIIIBIH FaJIbI-
MbI D.DpaHKIESHTIH MTPOIMHOH KBIITKBUIIBI CHHTE3/ICY1;

* 1854 xputel (hpanity3 xumMuri M.bepTiIOHBIH Maii 1Bl aTyHhI;

* 1861 xbutbl opbic FaabiMbl A.M.ByTIepoBThIH KYMBIPCKA alibJIeTui-
HEH LIEKep TOPI3eC 3aTThl aIybl HOTH)KECIH/IE OpPraHUKAJIBIK 3aTTap TEK ajiaM
KOHE JKaHyap ar3achblHAa FaHa Ke3JeCIieyl IOJENSHIMN, oJapIbl CUHTE3 KO-
JBIMEH aJTyFa KeH JKOJI allblIAbl. byl KYOBUTBICTap OpraHUKAIBIK XHMHUSHBIH
’KEKe FHIIBIM PETIH/IC KAJIBINTACybIHA ceOer OOoFaH.
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OpraHukKaJbIK XUMHUS — XUMUSHBIH YJIKEH jKOHE XKeke 0eiiMi, 0y
FBUJIBIM KOMIPCYTEKTEp MEH OJIap/IbIH OHIMEPIHIH TY31JIIC1, aJIbIHY ofiC-
Tepi, KaCUeTTePl, 1C )KY31HAE Maiiaiany MyMKIHAIKTEPIH 3€pTTEHIl.

OpraHukajbIK KOChLIbICTAPAbIH 63iHe TOH KacueTTepi

OpraaukaiblK KOCBUIBICTAP/IbIH 631HE TOH KAaCHETTEpiHE TOMEHIETIepl
KeJNTIPYy MYMKIH:

1. OpranukanblK KOCBUIBICTAP KYpaMbIHJa KOMIPTEKTIH O0ap eKeHIr] )KoHe
OHBIH 0acKa dJIeMEHTTepMEH, COHIail-aK 6acka KoMIpTeK aToMIapbIMEH KOBa-
JICHTTI OaiiiaHbIcTap apKbUIbl KOCBLTYBl HOTHXKECIHIE Y3bIH KOMIPTEK Ti30eriH
JKacad anysl,

L]
YT

2. OpraHuKalbIK KOCBUIBICTAp/IbIH KYpaMbIHIa KOMIPTEK MeH cyTek Oap 0oi-
FAHJIBIFBI YIIIiH, OJIap YKaHFaHJIa KOMip KBIIIKBLI Ta3bl MEH CYy jKacaaJibl;

CH4 + 20,0——>CO, + 2H,0

3. banky >koHe BIIbIpay TEMIIepaTypachl OeHOpPTraHUKAaIbIK KOCHIIBICTAPFa
KaparaHja 0ipa3 TOMEH;

4. OpraHuKablK 3arTap OeHOpTraHUKaIbIK 3aTTapFa KaparaHaa TYPaKChI3,
TeMIlepaTypa o9CepiHje OHal e3repei,;

5. Opra"ukajibiK Kocrajnap ken 0eliopraHuKaiblK Kocrajaap/iaH e3reliesne-
HEJ1 JIe [UccouanaHoaiabl xoHe HOIEKTPUTTEP OOJBIIT ecenTelNel;

6. OpraHuKaJIbIK peakiusiiap OeHOpraHUKaJbIK 3aTTap apachlHIaFbl peak-
UsIapFa Kaparanaa 6asty sxypei. OUTKeHI OpraHuKaIbIK KOCBIIBIC KOBAJICHT-
Ti OalimaHbICTap apPKBUIBI OATAHBICKAH;

7. OpranukaibIK KOChUTBICTapIa H30MEPUs KYOBLIBICHI YITTBIPANIbl. MbICaIbI:

1) 'CH;-’CH,-*CH,~*CH; 2 1CH3—2C|?H— 3CHy

n-OyraH CH;
n300yTaH



TakbIpbin 00MBIHIIIA TECTEP.

1. 1824 w1 d.Beriep okcanar KbIIIKbLUTIBI KaHal 3aTTaH CUHTE3/IEIT aJijibl?
A) aMMOHMIA IMAHAITaH

B) nuninananran

C) KyMbIpCKa KBIIIKbIIBIHAH

D) anerunenuen

2. 1828 KbpUIBI KaMCHI FaIbIM AMMOHMH IIHAHAJTaH MOYEBHUHAHBI IIMHTE3

KacaraH?

A) ®.Bemnepr B) M.bepromne

C) A.M.bytnepos D) H.H.3unun

3. OpranukaniblK KOChUIBICTAp JKaH IbIPbUIFAH 1A KaHJal 3aTTap skacanaibl?
A) cyTeri MeH oTTeri B) keMip KBIIIKBUT MEH CY

C) xemip KBIIIKbUI MEH CyTeri D) wmic rasel MeH cy

4. 1861 xbutbl opbic FaasiMbl A.M.ByTiiepoB KaHali 3aTTaH MeKep ToPi3-
JIEC 3aT aJigbl?

A) KyMBIPCKa KBIIIKBITBIHAH B) KkymbIpcKa angeruarexH

C) 6enzonnan D) cipke KbIIIKbUIBIHAH

5. 1842 xbutel opbic FamsiMbl H.H.3uHWH O¢H301aH KaHJal 3aTThl CHHTE3
»kacaraH?

A) aHMIHHAL B) Hutpoben3onbl

C) xmop6eH301161 D) ¢enonmbr

6. Temenae kentipred mikipai >kanracTelp. OpraHUKaNbIK KOCBUIBICTAP
IBIH OaJIKy JKOHE BIIBIpAy TEMIIEpaTypachl OCHOPTraHWKAIBIK KOCBLIBIC-
Tapra KaparaHja

A) xorapbl B) remen

C) e3remenenoeii i D) keiibipeynepi ToMeH, keiibipeynepi ;KOFaphl.

7. TeMeHie KeNTIpreH mikipAl skanracTeip: OpraHukaiblK peakiusiiap Oei
OpTaHUKAJBIK 3aTTap apachlHIaFbl peakusIapra Kaparanaa oasty sKypesi.
ONTKEH1 OPraHUKaJIBIK KOCBUIBIC ... OalilaHbICTap apKbUIbl OailTaHBICKAH.
A) non B) cyreri

C) KOBaneHTTIK D) metann
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8. Kaiicel FanpiM1ap CipKe KbIIIKbUIBIH CHHTE3 jKacaraH?

A) M.beprone xxone A.M.bytiepoB | B) ®pankenn xone A.B.Konboe
C) ®©.Bemnnep xone H.H.3unun D) Kekymne »xoH e Kynep

9. n-OyTaHHBIH U30MEPIIEP CAHBIH AHBIKTA.

A)l B)2 03 D)4

10. 1854 sxpbutbl ppaniy3 xumuri M.beptio Kaiicel 3aTThl anraH?

A) KeMip KBIIIKBLT B) maiinbr C) xypaeni a¢upai D) cnuprri

2-§. OPTAHUKAJIBIK 3ATTAPADbIH TY3ILJIIC TEOPUSACHI

Opsic FasbiMbl A.M.ByTIIepOB OpraHUKAJIBIK KOCBUIBICTAPABIH XUMUSIIBIK
TY3UIiC TeOpUsIChIH YChIHIBI. COJ TEOpUsI TOMEH/IETIIIE CUIIaTTala bl

Kypaesai 0o1meKkTiH XMMHAIBIK Ta0UFAThI OHBIH KYPAMBIH Ka-
CalTBIH MaTepHAJIBIK 06JIIIEKTTEPAiH Ta0MFAThl, OJIapPAbIH M6JI-
LIepi ’9He XUMMSJIBIK Ty3iniciMeH OeJriseHeni.

Con TeopusiiaH TybIHIAUTHIH KOPBITHIHIBUIAP TOMEHICTUIEPACH Kypatabl:

1. OpranukaJbIK 3aTTapAbIH MOJIEKYJIACHIH KacaFaH 0apJIbIK aTOM/Iap
03 BaJICHTTIJIiriHe cdiikec Typae Oerii 0ip i3mijikTe OipikkeH. Monekyna-
Jla aToMIapIbIH MYH/1aid O1p 137UT1KTe O1pIryl XUMMUSIIBIK TY3UTIC AeH el

OpranukanblK KOCBUIBICTapaa KeMipTek atombl 1V, cyreri atomsl I, oTTeri
aromsbl Il BaneHTTIKTEpl KOpceTesi.

R

—c|:—cf’0 -
| H

N

|

2. 3arTrapablH KacHeTTepi OHbIH MOJIEKYJIAChl KYpPaMbIHAA KaHAai
aToM/Jap KoHe KaHIa MeJilepae 00ybl FaHA eMec, COH/Iai-aK 0J1apabIH
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KaH/Aail ToprinTe dipikkeHiHe e 0ail1anbIcThI 00s1aabl. Ty311ic TEOPHUICHI-
HBIH OYJI epekeci OpraHuKalIbIK XUMUsIa KO Ke3/1eCeTiH.

CH;—CH,-OH CH;—O0—CHj
3TaHO (CrupT) TAMETHIT YPHp
xKaii apup

3. bepiyiren 3aTTbIH KACHETTEPiH 3epPTTEy HOTHKECIH/Ie OHBIH MOJIEKY-
JAJBIK TY3UIICIH aHBIKTAY, aJ1 MOJIEKYJIACBIHBIH TY3LIIiCIH 0Ly apKbLIbI
OHBIH KaCHETTePiH aJAbIH aJ1a alThIN 0epy MYMKIiH.

A. M. BytiepoBka JieliiH MOJIEKY/IaHbIH TY3LJTICIH aHBIKTAIl O0IMal b, A€M
ecenTeneTiH eni. Kemmimik FanbIMaap TINTI MOJIEKylIaga aTomaap pean 6ap
EKeH/IITH TOH anMaiThiH eni. A.M.ByTnepoB Oy mikipiaepai Aypbic eMecTi-
rin mponenaen oepai. O 3aTTapablH KACUETTEPIH 3ePTTEY apKbUIbl MOJICKYJa-
HBIH TY3UTICIH, KEPICIHIIE, MOJICKYJIaHbIH TY31IIC1 apKbUIbI KEHOIp XUMHUSIIBIK
KacHUEeTTEPiH aJ/IbIH ajia alThIll 6epy MYMKIHJITIH ic KYy3iHAe KepceTin Oepi.

4.3aT MoJIeKyJIACBIHAAFbI AaTOM/AAP KIHE aToMIAap TOObI 63apa 0ip-0ipi-
He dcep eTeji.

bizre monekynmacel KypaMbIHa O0ip TYpJIi TOIT OosFaH, Oipak TypiIl KaCHeTTepre
ve 6onran 3arrap Oenrim. Meicaneira, C,H.OH, NaOH, CH,COOH napza rua-
pOoKcuII TornTap oap.

, (0]
CH;—C”
~O0—H
CH;-CH,-OH Na—-OH
STWI CIIUPT HaTpPUU TUAPTOTHIK CIpKE KBIIITKBLIBI

Coran Kapamai, onapasin Kacuerrepi Typiime: C.H OH nelitpan, NaOH
kywri Heris, CH,COOH KpIIKbUIIBIK KACUETIH KOpceTel. OUTKeH1 Oyl 3at-
TapMeH OalTaHbICKaH aToMIap JKOHE aToMJap TOOBIHBIH ©3apa acepi Oomaibl.

5. XuMusIIbIK, peakiusiiapaa 3aT MoJIeKyJIachblH KYparaH 0apiibIK aToMaap
eMec, COH/Iail-aK Keil0ip atomaap Hemece aToMaap ToObI KaTbicaabl. MbI-
caJs peTiH/e STUII CIIUPTI MEH HATPUN METANJIBIH ©3apa 9CepiH axyra Oonajbl.



byn peakuusana tex ruapokcus (-OH) ToOBIHOaFb! cyTeri HaTpuil mera-
JBIMEH aJMacajibl, KaJIFaH CyTeri aToMaapblHa HATPUN ocep eTIen .

2C,HsOH + 2Na ——> 2 C,HsONa + Hzf
HATPUM dTUIIAT

OprasukaJibIK KOCBUIBICTAPAa KOMIPTEK aTOMBIHBIH TOTBIFY JdPeiKeci.

OpraHukaiblK KOCBUIbICTAp/ia KOMIPTEK aTOMBIHBIH TOTBIKTAHY JI9pExKe-
Cli 011 )KacalThIH OaiilaHBICTAp CAHBIHA OPKAIIAH COWKEC KeIMEH i, SFHU COll
AJIEMEHTTIH BaJIGHTTUTIriHEe TeH emec. OpraHuKalbIK KOCBUIBICTApAa KOMIip-
TeK aroMbl opKamiaH [V BameHTTi 6onassl. bipak kemipTeri aTOMBIHBIH TOTBIFY
TOpEekKeEC TYpIi MoOHEepre ue 0onaabl, siFHU -4 TeH +4 Ke JAeHiH.

XKanmbr xumust noHiHAE (8-CBHIHBINTA) OTUINEH XUMHSUIBIK OaiaHbIcTap
TaKbIPBIOBIHAH 013r¢ OEJNT1i, €Kl TYPJl aTOM apachIHIa XUMUSIIBIK OalIaHbIC
KacanFaHja 0ailaHBICTBIPYIIBI AIEKTPOH JKYObI ANIEKTPOTEPICTIr YIKEHIpeK
OO0JIFaH 3JI€MEHT aTOMBI JKaKKa JKbUDKbIFaH Oonaasl. Meicansl, C - H 6aiinanbi-
CBHIH/Ia KOMIPTEK aTOMBIHBIH JIEKTPOTEPICTIK MOHI1 2,5 Te, all CyTeri aTOMBIHIKI
2,1 re ten. emek, anexkrpon xyn (C : H) cyTek arombl Kakka *KbUDKbIFaH
oonanp (C: H) C<—H

Con cebenti AIEKTPOTEPICTITT YIKEH OOJFaH AJIEMEHT aToMbl Oipiama
Tepic 3apsATaFaH, a1 OailaHbICcTa KaThICKaH EKIHIII aToM OipIama OH 3apsij-
Tajgrad 0oJIabl. C6_<— H&L

Kemiprek atoMmaapsl ©3apa OaliaHbIC KacaraHa 0alIaHbICTBIPYIIIBI AJICK-
TPOH KYIITap 1e0ip aToM )KaKKa KbUIKbIMaiIpl. OUTKEHI KOMIPTEK aToMIa-
PBIHBIH AJIEKTPOTEPICTITiHIH MoHI Oip Typmi (2,5 re TeH). C : C

Comn cebenTi, KOMIPTEK aTOMAAPHI TEK KOMIPTEKIIEH O1pIKKEH/IE, OHBIH TO-
THIFY Aopesxeci 0 re TeH 6oabl.

Omnail TyCiHy YIIIH XUMUSUIBIK OaillaHbICTap Aa AJIEKTPOHHBIH JKbUDKYBIH
cTpenkameHn kepceremis. CTpenka OaFbIThl 3JEKTPOTEPICTITT YIKEH OOIFaH
aJIeMeHTKe KaparaH Oonasel. [LlapTTel Typae opOip ChI3BIK HEMeCe cTpelka Oip
0OTEH AIEKTPOH/BI aTOMFa KYbIKTaFaHBIH HEMECE aJbICTaFaHbIH KOPCETEI.
Conappl apuMeTHKAIBIK €CEnTey HET131H/Ie aTOMIApbIH TOTHIFY JopeikKeci
AHBIKTAJIA]IbI.



Meicanbl, meTanga(CH,) koeMipTeK aTOMBIHBIH TOTBIFY Jdpekeci -4, MeTa-
non (CH,OH) na -2; metanan (HCHO)na 0; kymbipcka Kpimikbu1 (HCOOH) na
+2; an CO, na +4 re TeH.

1 H
+1 l -4 +1 +1 l 2 2 +1
H——>C<—H H——>C——>0=<——H
+ +1
H ] H
METaH METaHAall
0 o +2
s
H—C7 H—CT +4
H O—H 0=C=0
METaHal  CIPKE KBIIIKBUIBI KOMIpP KBIIITKBLIBI

Coun cebenti XuMUsiZa CyTeK aTOMbI TOTBIKTaHY JOPEkKeCi MEH BAJICHTTLTIK
YFBIMBIHBIH MOH1 op Typ:i. CyTek aTOMBIHBIH KO3FaH KYHJIET1 BaJCHTTIr 9pKa-
maH 4 Ke TeH, SFHU OJ1 TOPT KOBAJICHTTIK OaillaHbICKa He€.

TakpIpbin 00MBIHIIA eCell KIHE KATTHIFYJIap.

1. Opranukansik KocbutbicTapaa C; O; H arommapsl KaHaai BaJeHTTUTIK-
Tepal kepcetemi?

2. C,H.OH HbIH CyJibl €PITIHIAICIHE JAKMYC Kara3 TYCIPLUITeH/IE OHBIH PEHi
Kaumait esrepeni? NaOH epitinaicine Tycipuirenae me?

3. IIpobupkara 10 M1 CipKe KBIIIKBLIBI CATBIHBIIN, OFAaH METUJIOPAHK UH/IU-
KaTOPBIHAH TaMBI3bUIFaH]Ia CYHBIKTHIKTBHIH PEHI Kanai e3repemi?

4. 2 MONb HATPHH MHUIAT KYPAMBIHIAFbl aTOMIap CAHBIH Tarl.

5. Oran (C,H,) KypambIHAaFbl KOMIPTEK aTOMIAPBIHBIH TOTHIFY JOpEKe-
CiHIH KOCBIHJIBICHIH Tarl.

6. byran (C,H, ) KypaMbIHIaFbl KOMIPTEK aTOMIAPBIHBIH TOTBIFY IOPEKEC
KOCBIH/IBICBIH Tarl.

7. Cipke KbIIIKBUIBIH/IAFBI KOMIPTEK aTOMAAPBIHBIH TOTBIFY J9PEKECi KO-
CBIHJIBICHIH TaIl.
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8. Metunamun (CH,NH,) KypaMbIHIarbl KOMIPTEK YKOHE a30T aToMIaphbl-
HBIH TOTBIFY JIOPEKECIH colikec Typ/e Tail.

9. Terpaxmnop meran (CCl,) KypaMbIHIaFbl KOMIPTEK ATOMBIHBIH TOTBIFY
JIOPEKECIH Tarl.

3-§. UIBOMEPUSA )KOHE OHBIH TYPJIEPI

XUMUSITBIK TY3UTIC TEOPUSICHIHBIH HETI3r1 epekeNiepiHiH eKiHm OemiMiHme
3aTTap/blH KACUETTepl TEK ONapblH KypamMblHa OaiaHbICThl O0IMal, COHIai-aK
MOJICKYJIa/Ia aTOMIapAbIH ©3apa KOChUTY TOPTiIOiHE J¢ OaillaHBICTHUIBIFBI aTarl
eTuIreH. byt epexxe opraHuKabIK KOCBUIBICTAp/Ia KOl Ke3/IeCETiH N30MEpHs K-
OBUTBICBIHBIH MOHIH amibin Oepeni. M3omepust TyCiHITH XuUMuUs FhUTbIMBbIHA XX
raceIpabiH 30-KbUTIapeiHa mBes FatbiMbl M. beprienyc enrisrex.

A.M. ByTiepoB KeMipCcyTeKTep MOJICKYJIAChIHBIH TY3UTICIH 3epTTel, OyTaH
MOJIEKyJachlHaH OacTar, MOJEKY/lIa KYpaMbIHIAFbl aToMIap TYpJi TOpTiNTe
OailTaHBICy bl MYMKIH JIET€H KOPBITHIH/IBIFA KEIII.

Kamner popmynacer C,H  Gonran Oyranaa kemipTek aromaap €Ki TypJi
TOPTINTE, SIFHU TY3Y JKOHE TapMaKTalFaH Ti30eK TYpiHjAe kaiiFackaH 00Iybl
MYMKIH.

1) 'CH;-*CH,->CH,—*CH;, 2) 1CH3—2C|H—3CH3
n-OyTaH CH;
n300yTaH
MosekynacblHbIH Kypambl Oip Typdi, Oipak ojiap/a aToMaapbIH e3apa Ko-
CBUTY TOpPTiOi, SIFHU TY3UTiCl 9p Typii Oosca, MyHAail 3aTTapbl TYpil 3aTTap
JIeT Kapay KepeK JKOHEe oap KacueTTepiMeH e3remiesneneni. Mpicaibl, Oy exi
3aTThIH KallHay TeMIepaTrypaiapbl op TYPIIL.
Kanmer popmynacer C.H , 6onran nenranasl seprren, A.M.ByTiepos Ty-
3U1ICIMEH ©3TeIeNICHETIH YIII TYPIi 3aT OOTybl MYMKIHITIH aiTThI.

1) 'CH3- *CH,-°CH,~*CH,~°CH;  2) 'CH3- *CH->CH,—"CHj
I
n-rieHTaH CHj
2-MeTHIIOyTaH
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CH;
I
3) 'CH;-C->CH,
I
CH;
2,2-mUMeTUINpOnaH

Mornekynaaarsl aTOMAAPABIH CaHbl apTYBIMEH H30MEpIIEp CaHBI JIa apThII
OThIpajbl (TeKcaHa - 5, rentannaa - 9 uzomep 6ap)

Keiiinipek nzomepusiHbIH 6acka Typiepi e aHbIKTaJbII FhIIBIMFA €HI13111-
1i. bi3 n3omMepusHbIH TOMEHET1 TYpepIMEH TaHbICAMBI3.

1. Ty3imici Hemece Ti30eK H30MEPHUSICHI.

2. KaJblI n30MepHsCHI;

3. ChiHbINIApasbIK U30MEPUS;

4. ['eOMeTpHSLIIBIK U30MEPHSI.

Tyszimic (Ti30ek) H30MepHsACHIMEH JKOFaphIIaFbl OyTaH MEH TICHTAH MBICAJTBIH-
Jla TaHBICHIT MIBIKTHIK. KepreHimiznel, onapna KeMipTeK atomaapsl 0ip-0ipiMeH
OaliTaHBICHIN TapMaKTaJFaH HEMECe TapMaKTaJIMaraH TI30eKTep/l sKacaiiibl.

Kanbm m3omepusichl KaHBIKKaH KOMIPCYTEK MOJIEKYIAaChIHAAFbl OpbIHOacap-
nap (ranoreHjep) Hemece (PyHKIHMOHAIABIK TOI OPHBIHA OaiiyIaHBICTHI 0OJaIbI.

1-xmopbyTan 2-xs10pOyTaH

IpONaHoi-2
Kaunpim n3oMepuschIHbIH TaFbl O1p KOPiHICI KaHBIKIAFaH KOMIPCYTEKTEP/IC
Ke3zecell )KoHe Kocapibl OalIaHbIC TIEH YIII OalIaHBICTBIFBI HEIIHII KOMIp-
TEK aTOMJIapbIH/Ia XKalFaCKaHBIMEH ©3TeIIeIICHE/].
CH,=CH—CH,—CHj; CH3;— CH=CH-CHj3
Oyrten-1 OyTeH-2
12



CH=C— CH2— CH3 CH3— C=C- CH3
OyTuH-1 OyTuH-2
CoiapiniTapapaiblk HeMece (PYHKIMOHAIBIBIK TONTap H30MEPHUSCHIHBIH
)anmel popmyracel Oip Typsi OosFaH, O6ipak op TYpJIi CBIHBITIKA KIpETiH 3aT-
Tapza keszuecei. Kannsr popmynacet C,;H,O Gosran:

il
7/
R CH;~C—CH,
H H Il
IpOTTaHal NIPOTIAHOH
(ammerwum) (keToH)
CH;-CH,~OH CH;—O—CHj;
3TaHoA (CIUPT) auMeTiI1 dup (Kait dpup)

['eomeTpusinbIK (LIKC-, TPAHC-) U30MEPUS KYpaMbIHAA KOMIPTEK aTOMIAphI
apachIHa Koc OailiaHbIChl OOJIFaH KOChUIBICTapAa YIIbIPaIbl.

3
=] —7
1, CH,; -
uc-0yTeH-2 TparpaHc-OyTeH-2

TakpIpbin O0HBIHIIIA TECTEP
1. 3omepus YFBIMBIH XUMHUSI FRUTBIMBIHA KIM €HT13reH?
A) AM bytiepoB  B) U.bepuienmuyc C) @.Bennep D) H.H.3umun

2. AM bymnepo ¢dopmynacet C.H , GonmraH NMEHTaHABI 3€PTTEN, COI

KypamFra Typa KeJICTIH Hellle TPl 3aT O0Tybl MyMKIH/IIT1H aHBIKTa/IblI?
A)2 B)3 09 D) 7
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3. Mornekynaiarsl aToM1ap CaHbl apThIl OApybIMEH... ?
A) m3omeprep caHbl keMele Tycei B) uzomeprep cansr apta Tyceni
C) uzomepiiep caHbl CaHbI ©3T€PMEH T

4. Kemiprek aromaapsl Oip-OipiMeH OalaHBICHIN TapMaKTallFaH HEMece
TapMaKTaJIMaraH Ti30eKTep/Ii jkacaybl KallChl H30MEpUS TYpiHE TOH?

A) KaJIbITT N30MEPHSICHI B) reoMeTpusiibik nzomepust

C) ty3unic Hemece Ti30ek n3oMepusicel | D) chIHBIITap apajblK H30MEPUs

5. @YHKIIMOHAIBIK TOMTHIH HET13T1 KOMIPTEK Ti30eTiHIeT1 6acKa KOMIpTeK
aToMbIHa OaMJIaHBICKIN KeJTyIMEH OalIaHBICTBl M30MEpUs KaJslaid aTaiaiabl?

A) KaJIbITT U30MEPUSICHI B) reoMeTpusiibIK n3oMepust

C) Ty3inic Hemece Ti30ek n3omepuschl | D) cblHBINTap apanblk H30MEPUs

6. l'eomeTpusibIK (1Hc-, TPAHC-) U30MEpHs Kacaysia Kalchl OallaHbIC Ka-
ThICAbI?

A) Kemiprek jxoHE KOMIPTEK aTOMAaphl apachlHIAFbI T OAIaHbIC

B) Kewmiprek »oHe Boopoa aToMaaphl apacklHIaFbl ¢ OaiiaHbIC

C) Kewmiprek xoHe KOMipTeK aTOMAAaphl apaChIHIAFbl G OalIaHbIC

D) Kemiprek xoHe CyTek aToMJIapbl apachbIHAAFbI T OaiiIaHbIC

7. TemeHnperi 3artapaa OepiireH Kyiie Kaicel H30MepHs TYpi OaKbLIaHFa-
HBIH KOPCET:
1) CH;—CH,—CH,—CH,—CH; xoHe CH3—(|3H—CH2—CH3
CHj

2) CH3— CHz— CHz— N02 JKOHC CH3_ CH— CH3
|
NO,

3) CH,= (li—CHz—CH3 JKOHE CH3—$:CH—CH3
CH; CH;
14



H,C CH,
4) CHZZCH—CHZ—CH:; KOHC
H,C CH,
O P
5) CH3—C1/ AKOHE H—C\/
O—H O—CHj;
CHj
6) CH;—CH—CH—CH; KoHE CH3—(|3—CH2—CH3
CH; CHj CHj3

4-§. OPTAHUKAJIBIK KOCBIJIBICTAPABIH CBIHBIIITAPFA
BOJIIHYI. OPTAHUKAJIBIK KOCBIJIBICTAPTA TOH

PEAKIIUSA TYPJIEPI
OprasukaJjbIK
KOCBLJIBICTAP
Orreri cakTaymsl A30T caKTaylbl
KemipcytekTep OPraHUKAJIBIK OPraHHKaJIBIK
KOCBLIBICTApP KOCBLIBICTAP
Kypawmbrina asor Kypambizia Tex Kypawmbixa orreri
aTOM/IapbIH CaKTay- .
KOMIpPTEK IIeH CyTeK aroMaapsl 6ap
1IbI OpraHUKaJIbIK
KOCBLIBICTAP 0OJIFaH KOCBUTBICTAP 0oJIFaH KOCBUTBICTAP
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OpraHukaablK KOCBUTBICTAp OJIAPIbIH KYpaMbIHA Kapail TOMEH/IET1 ChIHBII-
Tapra KIKTEeIeIi:

1. KemipcyTrekTep. bynap KypaMbIHaa Tek KOMIPTEK MEH CyTEK aTOMIaphbl
OOJFaH KOCBUIBICTAP..

2. KypambIH/1a KOMIPTEK )KOHE CYyTEKIIeH KaTap OTTET1 aTOMBI Jja Oap OonFaH
KOCBUIBICTap/Ibl OTTET1 CAKTAWTHIH OPraHMKAJIBIK KOCBLIbICTAP JCHLIe/].

3. KypaMbIH/1a KeMipTeK )KOHE CYyTEK aTOMJIapbIHAH THIC a30T aTOMBI J1a 6ap
0O0JIFaH KOCBLIBICTAP 30T CAKTAWTBIH OPraHMKAJIBIK KOCBUIbICTApP JEH1Ie 1.
ABOT CakTalTBIH OPTaHUKAJIBIK KOCBUIBICTAP KYPAMBIH/IA KBIIIKBUT aTOMBI Ja
00Tybl MYMKIH.

KemMipcyTekrep kemipTek aToMAapbl apachlHAAFbl OaillaHbICTapABIH TYpi-
HE Kapall KaHbIKKAaH j)KOHE KAHBIKIAFaH KOMIpCyTeKTepre OoJiHe/I].

KanbIkkaH keMipcyTeKTepre ajJKeHaep MEH [UKIOATKSHIep CHEI.

KemipcyTekTep
Kanbiknaran Kanpikkan
Anxkanzap Aunkenzep Anxunnep Huxoan- Aukagmenzep ApomarThl
KaHjaap KOCBLIBICTAp
H H—C=C—H o
‘ CH, 1‘{ 1‘{ CH,=CH—CH=CH, = . // N
H— (‘7— H \ H—C=C—H 6yramuen-1,3 aueTHIeH ‘ ‘ ‘
H CH{—CH, R Hey

MeTaH [UKJIOMPOIIAH
Oenzon

KanbIknaran KeMipCyTeKTepre ajkeHIep, alKaJAueHIep, aTKUHACP >KOHE
apoMaTThl KOMIPCYTEKTEp Kipe/l.

ConbiMeH Oipre KOMIpCYTEKTEp allIbIK Ti30€KT1 JKOHE JKa0BIK Ti30€KTi 60-
JTyBl MYMKIH.

AIIBIK TI30€KT1 KOMIPCYTEKTEpre aaKaHaap, alkeHIep, alKaIueHIep KoHe
aJKUHJEP Kipel.

2KabbIk Ti30€KTi KOMIpCyTeKTepre UKIOATKaHIap XKOHE apOMAaTThI KOMIp-
CyTEKTep Kipe/i.
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Kypambinga rugpokcus To0bl O6ap GonraH 3arTtapra COUpTTep MeH ¢e-
HoOJAap Kipeni. Erep rumpokcuit ToObl alKuil paauKkaijapblMeH OaiiaHbicca,
cHUpTTEp naiina 6omansl. Erep runpokcun To0bl OEH30 SIIPOCHIMEH TiKenen
OaitmanpickaH Oosca, penosaap naiaa 6omansl. CiupTTep MEH (heHoIIap Co-
HBIMEH KaTtap O1p aTOMIbI )KOHE KOIT aTOM/IbI TypJiepre OeTiHe .

O
Kypambiaga kapGoHun 10661 __ 7 Gap GOJFaH KOCBUIBICTAP OKCOKO-
ceuUIbICTap Aeineni. OKCOKOChUIbICTApFa ANIJIETHATED KOHE KETOHAAp Kipe/l.
Kypambinga kapOokcuin TOObI C/,O O0ap OonFaH KOCBUIBICTApP Kap-

00H KbIIIKbLIAAP JCHLICII. S0—H

Maiinap kypaeni aupriep ChIHBIOBIHA KipeAi. Maiimap yIr aroMabl CIIUPT-
TiH (IMIMLIEPUH) JKOFapbl Mail KBIIIKBUIIAPBIMEH jKacaraH Kypneni agupi 0o-
JIBITI TAOBLIAIBI.

KemiprexTep Ty3iiaiciHe Kapail MOHOCaxapuaTep, AUcaxapuaTep KHe Io-
aucaxapuarepre OesiHe.

Ortreri cakTaiiTbIH OPraHu-
KAJBIK KOCBLIBICTAP

OKCOKOCBI- KapOoHKpiI1-

Crnuprrep  ®enongap AIbICTap KbLmap Maitmap  Kewmiprekrep
Bip atoms! Anperunrep Monocaxa-

puarep

Metanon CipKE KBIIIKBLT
Kertonnap Hucaxa-

KemaroMabl  gepon pHTep
TTonucaxa-

Otannuon-1.2 puarep

A3OT CaKTalTbhIH OpraHUKaJIbIK KOCBUIBICTAPFa HUTPOKOCHUIBICTAP, AMHH-
JIep, apoMaTThl aMUHJIEP MEH aMUHKBIIIKbIIAAP Kipesl.

Kypameiaza -NO, To11 cakrarad KOChUILICTap HUTPOKOCHLILICTAP Jeuinesni.

Ammuax MOJIeKyJ'IaCBIH,Z[aFBI 61p HEMmece 61pHeme CyTeri aToMJIapbIHbIH Op-
HBIH aJIKWJI paJuKaIIapbl HEJICHYIHIH HOTIKECIH/IE JKacallFaH 3arTap aMHH/Iep

neviineni. AMuHAEpIl O1piHIII, eKIHIII KOHE YILIHII aMUHJIepre 06Ty MyMKIiH.
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A3OT CaKTalTBhIH OpPTaHH-
KaJIBIK KOCBLIBICTAP

AMUHKBIII-
Hutpoxoch- ApomarTsl K
Amunnep KbL1Jap.
JIBICTap aMUHAED
AKybI3ap
CH3;-NO; nutpomeran  CH;—NH, METH/IaMHH NH, R—CH—COOH
CHs
NO, CN_H METUIITUIAMUH NH,
C,Hy”
CH;_
HUTPOOEH30 N—C,Hs JAUMCTHIDTHIAMHUH g0 oo
CHY

AMMUaK MOJIeKyJIachIHIaFbl Oip Hemece OipHele CyTeri aToMJIapbIHbIH
apoMaTThl paJHKajIapFa aIMacybl HOTHKECIH/IE )KacalFaH 3aTTap apoOMaTThl
aMuHJIep Jeineni.

Kypambraga kapOOKCcHII ’xKoHE aMHHOTOTITap Oap OOJIFaH KOCHUIBICTAp AMHU-
HOKBIIIKbLIAAP Jeiineni. AMUHOKBIIIKBUIIAP aKybI3AapAblH MOHOMEpepi
ecerrrene;i.

OpraHuKaJbIK KOCBUIBICTAPFA TOH 00JIFaH peakuus TypJiepi

Opranuka’iblK KOCBUIBICTap OelopraHNKaIbIK KOCBUIBICTAp CHSKTHI alMa-
CY, KOCBLTY, bIJIbIpay peaKLUsIapblHA KipiCEl.

1) OpranukanblK MOJIEKyJIa KypaMbIHIaFbl aToM(1ap)abIH 0acka MOJIeKyIa
KYpaMbIHaFbl aTOMJIAPMEH alIMacybl apKbUIbl KYPETIH peakIusuiap ajimMacy
peakuusIapbl AciiIeI.

Mpicanbl: beH3on MonekynaceHIaFbl 6 CyTeri aTOMBbIHAH Oipeyi XJIop Mo-
JeKyJachIHAAFbl Oip XJOp aTOMBIMEH HEMECE HHUTPAT KBIIIKBUIIAFbl HUTPO
(NO,) Tonmen anmacysl MyMKiH. Herisri eHIMHEH (XJ10p O€H30J1, HUTPOOEH-
30J1) THIC CYTET1 XJIOPUJ KOHE CYy rKacallaJbl.
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FeClj, t HySOy, t
Ce¢Hg + Cl,———>CH5CI + HC1 C¢Hg + HNO3———>C¢HsNO, + H,0O

2) OpraHuKalbIK 3aTTapAblH 0acka MOJIEKyJIaJlapMeH KOCBUTYbl apKbLIbI
YKacalaThlH PEaKklrs KOCbLIY peaKIusiJIapbl JeHiIeIi.
MpbIcaibl: 3TUIICHTE CYJbIH, OPOMHBIH, CYTET1HIH KOCBLTYBI:

CH,=CH, + HOH—2» CH;- CH,OH
CH,=CH, + Br,—>BrCH,-CH,Br

CH,=CH, + H, ﬂ)CH:;— CH;

3) Bip opraHukanblK KOCBUIBICTBIH OlpHEIIe TYpJll MOJIEKYJa >Kacarl blbl-
paybIH aiipbLIy peaKIusAChI TeHITeT.

Mpeicanbl: DTaH MOJIEKyJachl JKOFapbl TEMIEpaTypaja KbI3JIbIpbUIFaH/1a
ITUJIEH JKOHE CYTErl MOJIEKYJachl JKacaylabl:

tO
C,Hg—>CH,=CH; + H,

OTWIOPOMUITIH JKOFaphl TeMIepaTypaja Kbl3AbIPbLTYbl HOTH)KECIHAE 3TH-

JIEH MEH BOJIOpOJl OpoMU L Kacaiibl:

(0]
CH;-CH,-Br L>CH2: CH, + HBr

Bynan Thic Tek opraHMKasbIK KOCBUIBICTapFa TOH OONIFaH peakius Typiepi
ne 6ap. bynapra monuMepiieHy MeH MOJTMKOHACHCATTAaHYy PEAKIUsIIaphl MbICAIT
OoIaIbI.

TakbIpbin 00MBIHIIA TECTEP.

1. KemipcyTekTep KeATIpUIreH KaTapabl Tall.

1) ankanmap 2) cnuprrep 3) ankaaueHaep 4) ankuHACp — S) Mainap

6) UKIOATKaHIap

A)1,2,3,4 B) 1,2,4,6 C) 1,3,4,6 D)2,3,4,5

2. KanpIKnaran KeMIPCYTEKTEDP KENTIPIIATEH KaTap bl Tarl.

1) ankangap 2) cnuprrep 3) ankanuennep 4) ankuHaep S) angeruarep

6) amunznep 7) ankenaep 8) Maiiap

A) 1,6,8 B) 2,3,5 C) 13,4 D) 3.4,7
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3. KaHbIKKaH KeMIpCyTeKTep KEeJITIPUIreH KaTap/bl Tall.

A) ankanpgap; ankenjaep B) ankanpap; ankaadeHaep

C) ankangap; nukinoankanaap D) ankanaap; aMuHaeEp
¢

7 . .
4. KypambiHja _C\O—H TOOBI Oap OonFaH 3arrap... .Jaenineni?

A) xapOOH KBIIIKBLIIAD B) ketonmap
C) anmeruarep D) cniuprrep

5. AmbIK Ti30€KTi KOMIPCYTEKTEp KOPCETUITeH KaTapAbl Tatl.
A) ankaHgap, MUKIOATKaH B) ankeH; apomMarThl KOMipCyTEKTEp
C) ankenaep; akaHmap D) amunnep; dbenonnap

O
6. Kypambinga —C//— TOOBI Oap OOJIFaH KOCHUIBICTAP KaHIal aTanaabl?

A) HUTPOKOCBUIBICTAP B) maiinap
C) okcokochuIBICTAP D) cniuprrep

7. A30T cakTalTBhIH OPraHUKAJIBIK KOCBUIBICTAp Ka3blUIFaH KaTap/bl Tarl.

1) Ankannmap 2)Amunnep 3)Ankenaep 4) Iluknoankangap 5) Monoca-
xapunrep 6) Axyei3gap 7) Ankaauennep — 8) HurpokocwuibicTap
A)1,3,6 B)2,6,8 O)1,4,5 D)2,4,7

8. MeTtunamMuH KypaMbIHIaFbl KOMIPTET1 aTOMBIHBIH TOTHIFY JOPEKECIH Tal.
A)0 B)-2 C)+3 D)-3

9. MeTumiaTHIIaMUH MOJIEKYJ1a/1aFbl G OaiiylaHbICTap CaHbIH TaIl.
A)13 B)12 C)10 D)9

10. Tex opraHMKaybIK KOCBUIBICTAp YILUIH TOH OOJIFaH peakius TYpJepiH
Oenrine.

A) KocbLy, allpbLTy C) nonumepseny, MOJUKOHIEHCATTaHY;

B) mommmepneny; anvacy D) xochuty, mouMepIieHy.
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IT BOJIIM. KOMIPCYTEKTEP

OpraHukanblK KOCBUIBICTAPAbI 3€PTTEYAl TEK KOMIPTEK IEH CYTEKTEH
KYpaJIFaH jKOHE ©T€ KOIl 3aTTap/Ibl 03 1MIiHe KAMThIFaH KOMIPCYTEKTEP ChIHBI-

ObIHAH OacTaiiMbI3.

KemipcyTekrep ToMeHIET ChIHBINITapFa OesiHe i

KemipcyTek Kaansl popmynacel
Ankanjap CnHania
MKJIOAJIKaH1a
H AP CnHZn
AJKeHAep
Ankaguenje
A AP CnHZn—2
Anxunuep
Apenziep CnHong

Kypambingarsl 6apisik C aromaapsl e3apa TeK 6 (curma) OaiimaHbic-
Tap apKbUIBI OaiIaHBICKAaH KOMIPCYTEKTep KAaHBIKKAH KOMipcyTeKTep
nemn araiansl. KaHbIKKaH KeMipcyTeKTepre ankaHaap MeH [UKIOATKaHIap
Kipeai. AlKaHap ambIK Ti30€KTi, al MUKIOoAIKaHIap *KaObIK Ti30€KTi Ka-
HBIKKaH KOMIPCYTEKTEp OOJBIN TaObLIabI.

5-§. AIKAHJAPABIH KAJIIbBI ®OPMVYJIACBI )KOHE I'OMO-
JIOI'NKAJIBIK KATAPBI. PALITMOHAJI HOMEHKJIATYPA

Anxanmap C H, . xanmel popmysiara ue, onapablH KyYpamMbIHIarbl 0apiibIK
KOMIpTeri aToMapbl TeK G (CurMa) OaiilaHbICHl apKbUIbl FaHA OalIaHBICKAaH
OoIaIbl.
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H H H H H

I || [
H—C—H H-C—C—H H—-C—-C—C—H

I (I [

H H H H H

MCTaH OTaH npoIaH

Bip ceIHbINKa €HETIH KaCHETTEP] yKcac, Kypambl 0ip-Oipinen -CH, -
TOTINIEH ©3TeIIEICHETIH KOChUIBICTAp FOMOJIOT JeT aranaasl. [ omonor-
Tap KEeJNTIPUIreH KaTapbl FOMOJIOTHSUIBIK KaTap JIehiiei.

AJIKaH)l APABbIH TOMOJIOTHAJBIK KaTaphbI:

dopmyiacel ATBI dopmynacel ATBI
CH, Meran C¢Hys I'excan
C,Hg OtaH C7Hjg l'eniran
C3Hyg [Tpomnan CgHig Oxran
C4Hyo Byran CoHyg Honan
CsHy, [Tentan C o [ekan
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Paguxkannap ¢gopmynacel :xdHe aTbl

dDopmyJiackl ATBI

CH;— Metnn
CH;—CH,— Otun
CH3;—CH,—CH,— [Tponun
CH;— (le— N3onponun

CH;
CH;—CH,—CH,—CH,— bytun
CH;— (le— CH,— N300yTun

CHj;

Kanbikkan keMipcyTeKTep MOJIeKyIachiHaH Oip CyTeri aTOMBI TAPTHIT aJIbIH-
ca, THICTI KOMIPCYTEKTEP/IIH PaJuKaIIaphl xKacaaaasl. Pagukangapasiy xai-

bl OPMYIIaChI CnH —00abl, paIUKaJIIbIH aThl KAHBIKKAH KOMIPCYTEKTIH

2n+1
AaTbIHOAarbl «aH» KOCBIMIIACBIHBIH OPHbIHA «WJD» KOCBIMIIIACHI KOCBUIYBIHAH

Kacajlaabl. MeIcansbl:

CH,-meran  metun (CH,-) CH-sran  orun (C,H,-)

HOMEHKIJIATYPA

TpuBuan (Tapuxu
SMIIUPHUKATIBIK. Parmmonanapix Kyiteni
Ke3/CHCOK)
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Tycinaipy: KpI3b11 pene Oepijires 3arTapAbIiH ATl TPMBHAJ HOMEH-
KJIaTypa 0oMbIHIIA.

Kok penie pamuoHaj bl KoHe Kapa peHje Kyleai HOMeHKJaTypaaa
araJiraH 3aTTapibIH aTbl OepljireH.

Homenkiarypachl:

Tapuxu HoMeHKJaTypa. OpraHuKaablK KOCBHUIBICTAP/IBIH KOIITEIl jKaca-
Jybl HOTIDKECIHJIE KOMIIIIK OPTaHUKIIBIK 3aTTapFa TPUBHAIIBIK (IMITUPHKA-
JIBIK, TAPUXH, KE3JIEHCOK) aTrayaap OepiireH. MpIcaibl, KAHBIKKAH KOMIPCYTEK-
TepAiH OIpiHIII TOPT OKIJTIHE METaH, dTaH, POIIaH )koHe OyTaH e, Ke3IeHCOK
at OepuITeH. TIeHTaH /1aH OacTan ajJKaHIapAblH aTbIHA MOJIEKYJIa KYPaMbIH/AF bl
KOMIPTEK aTOMbI CAHBIHBIH TPEKIIIE aTblHA («IIEHTa»- 5, «reKkcan- 6, «rentan- 7,
«OKTan- 8, «<HOHa»- 9, «jieka»- 10) «aH» KOCBIMIIACKIH KOCHIII KacalbIHAIbI.
Meicanpr: nenran — C.H ,, rekcan — C.H .

Pauunonanapik HoMmeHkaTrypa. XIX raceipan 6actam OpraHUKabIK 3aT-
Tappl aTayjaa palMoOHAIIBIK (JIATBIHIIIA «PATHOY MIKIPJIEY, MEHTE€PY JEeTEH1) HO-
MEHKJIaTypa KoJianbu1aibl. OChl HOMEHKIIATypara HeT13/1eM1I OapIibIK aJikaH-
Jap METaHHBIH OHIMI JIeN Kapanaabl. MeTaH KypamMbIHIaFbl CyTEKTep OpHBIHA
paauKanaapIbH aIMacybIHAH alIKaHaap jkKacanaabl. ParmoHan bk HOMEHKIIa-
Typa OOWBIHINIA aNKaHAAP/IbI aTayla €H KOl TapMaKTaJFaH KOMIPTEKTI MeTaH
OpTaJIBIFbI PETIHAE KapaiaJbl KoHE COJl KOMIPTEKKe OaillIaHbICKaH paiuKall-
JapJIbIH aThl )KOHE aKbIPBIHA METAaH CO31H alTYMEH 3aTThIH aThl asKTaIa lbl.

CH3—CH2'—CH2—CH3 CH3—CH2—CH2—CH2— CH3

MCTHUJIDTHIIMCTAH MCTHUJHIPOIMHUIIMCTAaH

Tycinnipy: erep exi Oip Typii pagukaiaap 3aT KypambiHia 0oJca, paauKal
aThIHAH aJIJIBIH «JIW», YII O1p TYpJll pagukan 0osica «Tpu», TOPT Oip Typui pa-
IHKal 60Jica «TeTpay» KOCHIMIIACH KOCBLIAIBI.

CH3;—|CH-—CHj CH;— CH,—|CH,—CH,— CH;

JTUMETHIIMETaH JTUSTHUIIMETaH
24



CH, CH3—CH2— CH,— CH;

CH3— C—+CHj ?Hz
(I:H3 CH3
TeTpaMCTI/IJ]MeTaH TpI/IBTI/IJIMCTaH

TakpIpbin O0MBIHIIA ecell KIHe KATTHIFYJIap.
1. Tex ankangap Gpopmynacel Ka3bUIFaH KaTapbl KOPCET.

L. C2H4’ C7H12° C6H14 3'C4H10’ CzHe’ C5H12

2.CH, CH, CH, 4CH,, CH,,, CH,

2. I'enitan xoHe okTaH KypambiHaarel C-C xone C-H OalinaHbicTap caHbIH
COUKEC TYPJE aHBIKTA.

3. TemeHnperi akaHAAPIBI pAlMOHAIBIK HOMEHKJIATypa OOMBIHIIIA aTa:

CH,
CHy—CH—CH—CH CH3—¢—CH2—CH3
CH; CH; CH,
(|3H3 (|3H3
CHy—CH—C—CHy—CH CHy—C—CHy—CH—CHs
CH; CH; CH;  CH;

4. Temenperi 3aTTapbIH CTPYKTYPAJIBIK (POPMYIAChIH kKa3.
1) MEeTUIITUIN30MPONII METaH;

2) IUATUINPONUI METaH;

3) IUMeTWIATUIOYTUI METaH;

4) TPONMUINU3OMPONUI METaH.

5. TIpomaHHBIH KypaMbIHAaFbl KOMIPTEKTIH MaccabIK yieciH (%) aHbIKTa.

6. Kypambiana 82,75% xemipTek (Macca skarblHaH) Oap OOJFaH alikaH-
HBIH SMITUPHUKAIIBIK (POPMYITACHIH aHBIKTA.
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6-§. AVIKAHIAPIBIH XAJIBIKAPAJIBIK HOMEHKJIATYPA
BOMBIHIIA ATAJIYbBI. U3OMEPHSCHI

Kyiieai Homenkiarypa. 1892 xbuibl XKeneBaga XanbIkapaiblK XUMUAKTED
KOHI'pECiH/e ’XKaHa HOMEHKJaTypa KaObuigaHabl. JKeHeBa HOMEHKIIATypachl
OOMBIHIIIA 3aTTapAarbl HETI3T1 TI30€K HOMIPJICHIN, paJuKal aTbIHBIH ajjblHa
COJI paIMKaJABIH HET13r1 Ti30eriH/Ieri Kaiichl KOMIPTEK aTblHA KOCHUTFaHIBIFBIH
KOpCETeTiH NUu(p KOUBUIIBI.

1960 xbutbl TeopHsUTBIK KoHE KOJIIaHOATBI XUMUS XaIbIKapaiblK Oaarsl
(IUPAC — International Union of Pure Applied Chemistry) komuccusice! sacart
HIbIFapraH ’kKaHa HOMEHKJIaTypa >kapus eTunal. byyn Homenknarypana XKene-
Ba HOMEHKJIATYpacChl XKETUIIIPUITCH, SIFHU OJ1 TOPTIMKE CaJbIHFaH JKOHE OFaH
KenOip Ty3eTy MEeH KOoChIMINanap eHri3uireH. byan HoMeHkmatypa xyieni Ho-
MEHKJIaTypa aThlH anaabl. KemipcyTekrepzi >kylenl HOMEHKIaTypaja aray
YIIIH TOMEHJIET1 TOPTIM TMEeH epeKesIep CaKTaIbIHAIbI:

1. CyTek MOJIeKyIachIHIaFbl €H KOI TapMaKTaJFaH )KOHE €H Y3bIH T130€KT1
HET13r1 Ti30€K peTiHe ipIKTeI aabIHAIBL.

CH;—CH—CH,—CH,—CH
CH;

2. Herisri Ti30exTeri keMipTeKk aTOMIApBIHBIH Ti30€KKEe KOCBUIFAH paJu-
KaJiapbl Kail kakka *KaKblH OpHaJlacKaH 0oJjica, CoJl JKaKTaH LU piIaHabl.

'cH;— 2cH- *cH,— “CH,— °CH;
CH;

3. PapgukanmMen OaiinaHbICKaH KOMIPTEK LU(pPBI MEH ofaH OailllaHbICKaH
paIMKAIIBIK aThl jka3bliaabl.(Mbicanbl: 2-metun). Erep Oip kemipTekke exi
pagukan OalyaHbICKaH Oosica, mU(p €Ki peT KalTamaHaabl JKOHE paJarKajl
aThIH alTY/IaH aJAbIH «JI» KOCKIMIIIACHI KOChUTaAbl. (MBICambI: 2,2-TUMETH).
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4. Herisri Tiz0ekke op Typii paaukangap OaiimaHbICKaH 0ojica, paauka-
JApJIbIH OPHBI JKOHE aThl PaJMKAIIAPABIH 0ac OpIiH €CEeNKe aiblll QIS
TOPTIOIHAC alThIIAABI J1a aKBIPBIH/IA HET13T1 Ti30EKTIH aThl alThLIAbI.

'cH;— ZQH— ’cH,— *cH,—°CH;

CH
3 2 - MeTWIIICHTAaH

Temenaeri 3aTTapabiH :KyiieJi HOMeHKJATypa OOWBIHIIA aTaJybIHA
Ha3ap ayaap!
1) 'CHs=2CHy— *CH,—*CH,~’CH; 2 1CH3—2(|3H— *CH,—*CH;
n-TIeHTaH CH;y
2-MeTunoyTaH
CH;
1 21, 3
3) CH;- (ll— CH;
CH;

2,2-TAMETUIIpOnaH

Erep paaukanmap Heri3ri Ti30€KTIH €Ki VIIIBIHAH TeHIEH Y3aKThIKTa OpHa-
JackaH Oolica, nudpiay KeMipTeK CaHbl a3 pajguKajlgap OpHAIACKAH KaKTaH
Oacraaspl:

'CH;-2CH,-*CH-*CH-°CH,-°CH;
C|IH3 éHz -CHj
3-MeTun-4-3TUAreKcaH

Kewmiprek aromsl Tikenei Oip
Bipinmi kemiprek KOMipTeK aTOMBIMEH KO- CH3|— CH,— CH3
CblJIFaH

KeMipTek arombl Tikenei
Exinmi kemiprexk €K1 KOMIPTEK aTOMBIMEH
KOCBUIFaH

CH; —CH,+—CH;

27



Kemiprek aTroMbl Tikese CH; — CH —CH;

Ywinmi kemiprek YILI KOMIPTEK aTOMBIMEH

KOCBUIFaH CHj;
CHj;
KeMipTek aToMbl Tikenen
Teprinii KeMipTeK | TOPT KOMIPTEK aTOMbIMEH CH3; —C +—CH;
KOCBUIFaH

CH;

CH4CH3

| Ocsl 3arTa 5 Oipinm, 1 exinm,

CH3—C—CH—CH,—CHj . P o .
| 1 ymiinmom, 1 TepTiHmI KeMipTek
CH;

aToMbI Oap.
2,2,3- TpUMETHIINIEHTaH

AJIKaHAapAbIH rajJoreHai oHiMAepiH aTay

XanbIkapaiblK (KYyieli) HOMEHKIIaTypa OONBIHIIA aKaHAap/IbIH TaJIOreH-
1l OHIMICPIH aTayaa TOMEH/IET1 epeke MEH Ke3eKTUTIK CaKTala bl

1. lasioren HeTi3r1 KOMIPTEK Ti30eriHAe O0TYbI KEPEK.

2. Heri3ri Ti30eKkTeri keMipTeK aTOMAAPbIH rajOreH KaKbIH KaKTaH UQp-
JIAIl IIBIFBLIAEL.

3. Bbyi#iip Ti30eKTeri paauKanaap HeMece TalOTeHISP/IiH aThl OJIapIbIH He-
Ti3ri Ti30eKTeT1 onap OalIaHBICKAH KOMIPTEKTIH TOPTIN MU(PHI KOPCETIITCH
KQJIBITITA QJIIMIE TOPTIOIHIE AaTHINT OTUIE/I KOHE aKbIPBIH/IA HET13T1 TI30€KTiH
aTbl alThIIaAbL.

Cl
1 2 3] 4 5
CH;— (|3H— CH—CH,—CHj; 2-MeTun-3-XJ0pHneHTaH

CH;
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7CH3_6C|3H_5CH2_4$H_3CH2—2$H—ICH3 4-5TUn-6-MeTUI-2-HoArenTan
CHj CH,
Ly
1 2 3 4 5 6
CH3_CH2_C|:H_ ?H_ CH,—CHj; 3-OpoM-4-3TUiTeKcaH
Br CH,
o

N3omepusicel. XKanmbr Gopmynacet 6ip Typii, Ty3uiici (PU3MKaIbIK
KOHE XUMUSIIBIK KaCHETTep1) op TYpJii 3aTTap u3oMepJiep Aeitiiesi.

Kanbikkan kemipcyTekrepe nsomepus OyTaHHaH OacTaiaibl.

1) 'CH;-*CH,-CH,—*CH;  2) 'CH3;-’CH-’CH;
n-OyTaH ClH3
n300yTaH
KeMiprek arommapsl e3apa KOCBUIFaHAa TapMaKTaJMaraH TY3UIICTETi
KOMIPCYTEKTEP KAJBINTHI (N) KOMIpCyTeKTep Aeiiiieni. TapMakranrad Ti30€KTi
KOMIPCYTEK JIell KaJbIIThl TY3UIICTErT KOMIPCYTEKTEr1 CyTeri aToMaaphbl op-
HBIH KOMIPCYTEK paJilKajapbl MEHIepreH 3arrap aiteuiansl. Kemiprek aro-
MBIHBIH CaHbl apTKAH CalibIH, U30MEpIIEP CaHBI JIa apTa TYCEe/I.
[lenranna 3 uzomep Oap:

1) 'CH;- *CH,->CH,—*CH,-°CH;  2) 'CH3-*CH-"CH,—"CH;
|

N-TIEHTaH CHj;
2-metunOyTaH
(les (u30TIEHTAH)
3) 'cH;-*C->CH;
|
CH;

2,2-TuMeTuInponan
(HeoreHTaH)
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TakpIpbin 00MBIHIIA eCell KIHE KATTHIFYJIap.

1. 2-meTunOyTangarsl OipiHII KOMIPTEK aTOMAAPhl CAHbIH TaIl.

2. 2,2-nUMeTUITICHTaHHBIH CTPYKTYPalbIK (POPMyIachiH kKas3.

3. 2,3-auMeTunOyTaHHBIH CTPYKTYPANbIK (OPMYIAchlH jKa3 >KOHE HEIe
YIIHIIT MeH O1piHII KOMIpPTEeK aToMAaphl 0ap eKeHIITH KOPCeT.

4. 1,5-nuMeTunrekcaH KypamblHIarbl OIpIHIII JKOHE EKIHII KeMIpTeK
aTOMJIapBIHBIH CaHBIH Tarl.

5. Exi Monb mpomnaHaarsl KOMIpTETi aTOMIapbIHBIH MOIIIEPiH (MOJIb) TaIl.

6. 0,25 monb ankan Kypambiaga 12,04-10% cyreri aTombl 60sica, COJT alKaH-
HBIH aThIH Tarl.

7. 0,75 monp ankan Kypambiaaa 18,0610% cyreri atombl OoJica, COJ ajKaH-
HBIH aThIH Tarl.

8. 4 Monp TponaHAarkl KOMIPTETi MEH CyTeri aToMJaphbl CaHBIHBIH albIp-
MAacChIH Tal.

9. 2,5 Monb M300yTaH KypaMbIHJIaFbl KOMIPTET1 MEH CyTerl aTOMIaPhIHBIH
KOCBIH/IBICBIH Tarl.

10. T'ekcaHHBIH OapibIK U30MEpJIEpiHiH CTPYKTYpalbIK (hopManapbiH ka3
KOHE OJIap/Ibl )KYHell HOMEHKIaTypa OOMbIHIIA aTa.

11. Ocpl 3aTTapabl Kylienl HOMEHKIIaTypa OOWbIHINA aTa.

o
CHy—CH—CH,—CH—CH; CH;- (lj— CH,—CH,
CHs CHs CHs

CHs—CHy— CH—CH,—CH;
G
CHj
12.2-MeTHJIMeHTaHIaFbl YIIIHIIT KOMIPTETi aTOMBIHBIH TOTBIFY JTOpEKe-
CIH TaIl.
13. 2,2-qumeTn iponaHHbIH OipiHII JKOHE eKIHII KOMIPTETi aTOMAaphl-
HBIH TOTBIFY JI9PEXKECIHIH KOCBIH/BICHIH TaIl.
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7-§. AMIKAHIAPIABIH AJIBIHYbI ’)KOHE ®U3UKAJIBIK
KACHUETTEPI

AnBIHYBI. KaHBIKKaH KeMipcyTekTep (panily3 xumuri Anois¢p Bsropn
(1855 xbi) peaknuschl OOMBIHINA TATOUAAIKIIACPTe HATPUNA METaIIbI dcep
€TKI31M aJIbIHAbL:

CH3—1I+ 2Na +—CH; ———> 2 Nal + CH3—CH;
CHs—1+2Na+I—CyHs—>2Nal + C,Hs—C,H;

Metun oaua neH 3Tl HOAUATEp HATPHUM METaJIMEH 9CEepiieHyl HOTHXKe-
cinze 3 Typii eHiM 3TaH, OyTaH jK9HE MPOIIaH jKacaabl.

Peakius Temeneriie xypemi:

1) CH3—1J + Na + Na + J—CH3———> CH;—CHj3 + 2NaJ

2) CH;—CHy—1J + Na+ Na + J—CH,—CH3——>
—)CH3—CH2—CH2—CH3 + 2Nal
3) CH;— J + Na + Na + J—CH,— CH;—> CH;— CH,—CH; + 2NaJ

Keiiinri mpicanaa 1a ainabIHFbI CHSIKTHI 2-METHII-2-OpOMIpONaH MEH 3THJI-
opomuareH 3 Typiai eHiM 2,2,3,3-TeTpaMeTHUITeKCaH, OyTaH >KoHE 2,2-ITuMe-
TUIOyTaHap JKacaiabl.

T T T
CH3—C|—Br +Na+Na+ Br—?—CH3—>CH3—C|—C|—CH3 + 2NaBr
CH; CHs CH:CH;

CH3—CH2— Br+ Na+ Na+ BI'—CHz—CH3—>CH3—CH2—CH2— CH3

+ 2NaBr
C|?H3 (|3H3

CH3—(|?—Br +Na+ Na+ Br—CHZ—CH3—>CH3—C|l—CH2—CH3 + 2NaBr
CH; CH;
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3epTXxaHajga MeTaHIbl TOMEH/IeTi TICiIep KoMeriMeH aJbIHAIbI:
1. AnroMuHuNA KapOUITIH CYMEH dCepiIeCylHeH:
Al,C; + 12H,0— > 4AI(OH); + 3CH, A

2. HaTpwii arieTaTThiH HATPHI THAPTOTHIKIICH KOCITACHIH KBI3ABIPHIT, METaH
aJIbIHAbL.
CH;—COONa + NaOH —>CH4$ + Na,CO;

Erep narpwmii amerar opHbiHa 6acKa KOMip KBIIIKBUT TY3IBIH TY3bI MMaiiia-
JIaHbBLJICA, COMKEC aJKaHAap >kacajajapl: Mbicanbl HATPUIM MPONMOHATTAH TaH
JKacasapbl.

CH3;-CH,—COONa + NaOH —»CH3—CH3$ + Na,COs;

dOusukaIbIK Kacuerrepi. MertaH, 3TaH, nporaH, OyTaHIap KaJbIIThI JKaF-
Jaiifa ra3 3arrap, IeHTaHHAH MEHTa/IeKaHFa JeiH (C1 5H32) CYMBIKTBIKTAp, aJl F'eK-
canexannan (C, H,,) Gacran KarThbl 3aTTap 60IbIT TAObLIAIBI.

TakbIpbIn 00MBIHIIA eCell KIHE KATTHIFYJIap.

1. DTwn HOAMATIH HATPUH METAJTBLIMEH PEAKITUSICHIH Ka3.

2. 1-iioa-2-MeTUIIPONIAaHHBIH HATPUH METAIBIMEH PEAKIUSACHIH Ka3.

3. Iporun ¥oaua meH OipiHi u300yTHi Hoaua Bwropil peakiuscbina
KipiCKEH/IE jKacallaThlH OPTaHUKAJIBIK 3aTTap/IbIH aThIH QiT.

4. DT Hoauake KaHaal rajJou I alKuIAepIl KOChIn Na MeTallbl dcep eTiI-
TeHJIe TOMEH/IET1 3aTTap JKacayrabl?

e
CH3—C|?H— CH,—CH; CH;—CH,— (lj— CH;
CH; CH,

5. DTun Hoauake KaHaal rajJou]1 afKuiIepi KOChI Na MeTallbl 9cep eTiI-

TeHJ/Ie TOMEH/IET1 3aTTap JKacaa bl
CH;

|
CH;—CH,— CH,—CH,—CH; CHy—C—CHy—CH—CH;
CHs
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6. 14,4 r amoMuHUN KapOUJ TUIPOM3ICHTCH IE )KacallaThlH Ta3 KOJeMiH
(1 k.kx.) Tarm.

7. 36 T amOMUHUN KapOuA THAPOIU3ACHIEHIE KacalaTelH Ta3 kejemiH (1
K.)K.) Tarl..

8. 108 T ayroMuHUN KapOu TUIPOIU3ICHICHIE JKacanaTblH Ta3 keiemiH (1
K.)K.) J)KOHE Iaif1a 00JaThIH TYHOA MacCachIH Tarl.

9. Harpwii anerar »xetkinikti memmepae NaOH-men ocepneckenne 22,4 n
(K.JK.) Ta3 akpIparaH 0oJica, Hellle TpaMM TY3 KYMCAJIFaHbIH Tarl.

10. 41 r marpwmii anerar >xketkumikTi memmepae NaOH-men ocepneckene
»KacanaThiH ra3 MesmepiH (1 K.k.) Tar.

11. Harpuit mponmonar >xeTkinikti Memmepae NaOH-men oceprneckene
11,2 1 (x.>x.) ra3 GemniHreH 0oJca, Hellle TpaMM TY3 KYMCAJIFaHbIH Tall.

8-§. AIKAHJAPIABIH XUMHUAJIBIK KACUETI. KOJITAHBIJIYbI

XUMHSUIBIK KacueTrTepi. Ankangap Oacka KeMipCyTeKTepre KaparaHia
XUMUSIIBIK OesiceHauIiri Oipama ToMeHaey 00aibl, oJiap KaJIbIIThI JKaFaai-
na peakuusiiaapra kipicreiai. KaranuzaTop KaTblCybIMEH, TEMIIEpATypa JKOHE
YKAPBIKTHIH 9CEPIHEC OPBIH aly peaKIUsuIapblHa Kipicei.

Kanypl. KemipcyTekrep xorapel Temneparypaza xanbin, CO, sxone H,O
Kacaiiapl. AJKaHIapAbIH JKaJIbl xKaHy (OpMyIackl TOMEHIET1ICH:

C,Hypn + (1,5n+0,5)02—>nC02 + (1’1"‘1)H20
CH; + 20,—>C0O, + 2H,0
CsHg + 500——>3CO, + 4H,0

Mertan xorapsl Temmeparypaaa (1500°C) KpI3ablppuica, aleTUIEH JKOHE
CyTeT1 ra3fapbl Kacaaabl:

1500°C
2CH4—>C,H, + 3H,
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Kpexunr. XXorapbl Temneparypaza KaHbIKKaH KOMIPCYTEKTEPIH KeMip-
Teri OalaHbBICTAphl Y3UIII, paguKaigap >kacanaabl J1a HOTHKEAC, KOMIPTETi
aTOMBI a3 OOJIFaH aJKaH KoHE aJKEHEP KOCIAChI kacanaabl. by yaepic Tep-
MUSUJIBIK KPEKHMHT JICTT aTajia/bl.

CH3— CHz—CHz— CHz— CHz— CH3—>
Nn-réKCan

—>CH4 + CH3—CH2—CH2—CH:CH2

MeTaH EeHTEH- 1

—>CH3—CH3 + CH3—CH2—CH:CH2

3 3TaH OyTen-1
—»CH3—CH2—CH3 + CH3—CH: CH2
MpOTIaH MIPOTIEH

—»CH3—CH2—CH2—CH3 + CHQZCHz
OyTaH eTCH

Erep kpekuHr Karaimsaropiiap KaThICYbIHAA JKYPTi3ijice, KaTanu3aiK Kpe-
KUHT Jeriieni. by Tocin apKpliIbl KOMIPCYTEKTEpiH TapMaKTalraH eHIMIEepI

aJIbIHAAbI.
»CH; CH CH, CHj;
CHj
CH;—CH,— CH,— CH,—CHj; > 2-mMeTui OyTaH
Nn-neHTaH CHj3
>»CH; C CHjs
CHj;

2,2-TAMETHII POIaH

I'anorenaey. MeTtan MeH XJIOp JKapbIKThIH OCEPIMEH peakliusara Tycil, Me-
TaHJaFbl CyTerl aroMaapbl OlpiHEH COH Oipl XJIOp aTOMAAapbIMEH OpPbIH ajaMa-
capl.
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CH4 + C12—>CH3C1 + HCl1
MCTHUII XJIOPpU

+Cl +Cl, +Cl,
CH;Cl——»CH,Ch ——»CHClL ——»CCl,
-HCl -HCl -HCl

MeTHIIeH XJopua  xjopodopm  kemipreri(IV)xmopun

TapmakTanraH KeMipCyTeKTepJi TrajoreHjaeyAe, Heri3iHeH, YIIiHIII
KOMIpTET1 aToMIapbIHIaFbl, KCHIH €KIHIII KOMIpTeri aTOMIApbIH/IAFbl JKOHE
aKbIPBI O1PIHIIIT KOMIPTET1 aTOMIAPBIHIAFBI CYTET1 63 OPHBIH TAJIOTeHTe Oepei.

CHy—CHy—CH—CH,—CHs + Ch—>

CHs
c|:1
—>CHy—CHy—C—CH,—CH + HCI
CHs

Jdernaporenaey. by peakiius koMeriH/e ajJKkaHIapAaH THICTI KaHbIKIIaFaH
KOMIpCYyTEKTep Kacaiaabl. Mbicasl,

CH;—CH;3——>CH,=CH, + H,
O9TaH OTHUJICH

Koapanbunybl. Tanfu ra3apiH HET131 METaH )KaHapMail peTiH/e KOJITaHbLIa-
JbI. MeTaHHaH METHJI CITUPT, CipKe KBIIIKBUIBI, ITHII CITHPT, )KAaCaHbl KaydyK,
MOYEBHHA allbIHAIBI. J{uXopeTaH, XJ0podopM KoHE TETPaxXJIOPMETaHIap EPiT-
KIIII peTIH/IE MaiananblIaabl. AJKaHaap )kaHapMail peTiHae Ae KOJIaHbUIa b,

TakpIpbIn O0MBIHIIA ecell KIHE KATTBIFYJIap.

1. 48 r MeTaHHBIH KaHYbIHAH HEIIE TPaMM CO2 sKacanampl?
2. 132 r nponaHHbIH KaHybIHAH HELIE TPAMM CY >Kacaiaibl?
3. 116 r Oyrannbid kanybiHaH Henle rpamm CO, sxacanabi?
4. 101 r MeTua XJOpUI ATy YIIiH HEIIe rpaMM XJIOP Kepek?
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5. 129 r stunxsopup kacay yIIiH HeEIle IpaMM 3TaH TaJjlal eTuieml?

6. Merannan 1500°C Temneparypana 104 r aneruiieH ainslHFaH 00JIca, JKa-
canrad cyteri kesnemiH (1 K.k.) ecenre.

7. Merannan 1500°C temnieparypaza 78 r alleTusiieH ajJblHFaH 00Jca, KyM-
cairaH MeTaH kejeMiH (1 K.k.) ecenre.

9-§. HUKJIOAJIKAHJAP. HOMEHKJIATYPACBI.
N30OMEPUSCBHI. AJIBIHYBI

bi3 kapacTelpraH aToMaaphl amibIK Ti30€K JKaCAaWTBIH KaHBIKKAH
KOMIPCYTEKTEp- alKaHAap/aH ThIC KaObIK TI130€KT1, UKl TY3TICKE He
00JIFaH KeMIpCyTeKTep e 0ap, ojlap HUKJI0AJTKAHAAP Jer atanasl. [{u-
KJI0aJKaHaap ToMEHET1 xanmbl popmynara ne C H,

CH,
C3H8 —> / \
H,C——CH,
IMUKJIOIIPOIIaH
UKIIOTCKCAaH
IIUKJIOIICHTAH
CH
H,C CH 2
2 2 H,C~~  CH,
C4H10 —> C5H12 e | |
H,C CH2 H,C——CH,
I_II/IKJIO6yTaH OUKIIOIICHTAaH

[uknoankanmapr THICTI alKaHIapAaH MOJEKYJachl KypaMblHIa 2 CyTeri
aToMbl KemiriMeH e3remenenesi. Cosn aroMaapablH albIPbUIBIN MIBIFYBIHBIH
ecebiHe KoMIpTeTi CaKWHACKI ’KaObLTa bl MYHBIH ChI30a HYCKACHIH TOMEH/IET1-
11e KOPCeTy MYMKIH:
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+H,

H,C CH, H,C CH,
A g /
CHZ/ CH;

ATatybl )KoHe H3oMepusichl. [{ukoankan apabIH aThl )KyHei HOMEHKIIa-
Typa OOWBIHIIIA THICTI KaHBIKKAH KOMIPCYTEKTEP/IIH aJJIbIHA IIUKJIO» CO31H

KOCBIIN OKYJaH acaJia/ibl.

AJIKaH Huxnoankan
Aakan arbl | [{luki10a/1KaH aTbl
(opmynacer (popmynacel
C,H, [Iponan [uxnonponan C.H,
CH, Bbyran [uknobytan C,H,
CH, [TenTan [uksionenTan CH,
CH, I'ekcan [ukiorekcan CH,

Kyiieni HoMeHKIaTypa OOWBIHINA ITUKIIOATKAHAAP/IbI arayaa TOMEH/IET1
epexxenepre cyhneHueal:

1. Heri3ri Ti30€k peTiHae caKuHa ajbIHAJIbI.

2. CakuHaIaFbl KOMIPTET1 aTOMIAPhI (P PIAHATBI.

3. Byiiip Ti30exTeri paguKkangap opHaIacKaH OpHbI ITU(PMEH KOPCETIIel.

4. AnaplH CaKWHAJAFbl HEUIIHII KOMIPTeTiMeH OallaHbICKAHJIBIFbl KOp-
CETUIreH KYWe paarKalIapIblH aThl AUTHUIAIBI KOHE HETi3r1 Ti30eKk (Kemip-
CYTEK CaKMHAChl) aThIH aWTyMEH 3aTThIH aThl aTaiajIbl.

CH; ?H:; (le3 ;
HC_ CH H2C5/ \ZCHZ

CH
/ 1 \ 1 2
3 2 3
Hzc— CHZ

4
H,C—CH, H,C—— CH-C,Hs

3

METWILUKIIONpOnaH 1,2- TMMETWIIUKIONponan | -MeTui-3 -3THILHMKIONEHTaH
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N3omepusicbl — cakrHaIarbl KOMIPTEK CaHbl MEH PaJIMKasiap OpHaIackaH OpHbI-

Ha Kapaﬁ KacaiaJbl. HHKHO&HKaHl[apI(a HN30MCpHUs L[I/IK.TIO6YT8,HH3.H 6aCT8.J'IaIIBI.
CH3;

H,C———CH, ,
1 2 CH
1
H,C———CH, S
III/IK.HO6YTaH MGTI/IHHI/IKJIOHpOHaH

Aubinybl. 1. [{ukioankanaap 3epxaHaja KaHbIKKaH KOMIPCYTEKTEPIiH JI1-
TaJIOTEH/Ii OHIM/IEpIHEe METaIAapAbl 9CEP €TKI3iM aIbIHA/IbI.

_CH,—CHy—Br CH,——CH,
CH2 + Zn —> H2C\ + ZnBrz
CHZ— CHZ— Br CH2 CH2

2. benzon xone OHBIH, TOMOJIOI'TAPbIH T'HAPOICHACII IUKIIOICKCAH KOHC
OHBIH I'OMOJIOIr'Taphbl aJlbIHAAbI.

+3H,
Kar, t°

TakpIpbin 00MBIHIIA eCell KIHE KATTHIFYJIap.

1. C.H,, opmynaceiHa colikec KeNETIH HMKIOAIKaHIap/IbIH CTPYKTY PaIIbIK
(hopMyITachIH ka3 KoHE aThIH OenTije.

2. KaHbIKKaH KOMIPCYTEKTEPIIH 226 T TUXIIOPIbI OHIMIHE HATPUA METaIbI
ocep erripuirenzae 234 r NaCl kacasica, IMKJIOAKaH aThIH aHBIKTA.

3. KaHbIkKaH KOMIpCYyTeKTi ACTUAPOTEHJETEHIE ITMKJIONEHTaH Kacajca,
KAHBIKKaH KOMIPCYTEK MOJEKYJIAIbIK MAaCCAChlH €CENTe >KOHE H30MepiepiH
’Ka3bIl KOPCET.

4. Heme rpamMm >KoHE KalChl apoOMAaTThl KOMIPCYTEKTEPAl THAPOTCHIIETI
29,4 r MeTHJI UKJIOTEKCaHbl )kKacay MyMKIH?

5. Kypamer C H,, Gonran, Herisri Ti30ekTe 4 KoMipTek atombl 6ap Oosran
3aTTBIH U30MEPJIEPIH Ka3bIll KOPCET.
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6. Kypambiana 6 t cyreri 6onraH mukio0yTaH Kanaaii kememai (1 x.k.)
ajganer?
7. 44,8 1 (K.K.) IIMKIONPOIIaH KypaMbIHAarbl C aTOMBIHBIH MacCachIH Tall.

10-§. IAKJIOATKAHIAPIBIH ®U3NKAJBIK KOHE
XUMMSIBIK KACUETTEPI

dusukagablKk Kacuertepi. l{uknoankanmap ic Ky3iHIE Cyma epiMeuni.
OnapaplH KacueTTepi ajlkaHaap KacHeTiHe yKcac 0onapl, OacTankbl €Ki oKl
ra3, KaJIFaH/1apbl CYHBIKTHIK )KOHE JKOFAphl MOJIEKYIIAJIBIK KOCBUIBICTAPbI KATThI
3arTap O60sbIn TabbLIaabl. MOJIEKyTalblK MacCaChIHBIH apTYbIMEH KaliHay TeM-
nepaTypachkl MEH THIFBI3/IBIFBI APTHIT Oapabl.

XuMHsIIBIK KacuerTepi. [luknoankangapaa na 197 ankaHgapra yKcarl,
OapnbIK OaitaHbICTapbl KaHBIKKAH, O1pakK ojlap KOCBLIY peakUHUsChIHA Kipicy
KAacHETIMEH aJKaHJap/JaaH e3remeeHeal. by caknaamarsl KoMipTeri aromaa-
PBI apachlHAaFbl OalIaHBICTIH Y31TyIMEeH TYCIHAIpLIe Il

BaitmanpICcThIH Y310yl HOTHXKECIHIE KOMIPTETl aToMIaphiHIa 00C BaJICHT-
TIKTEep Maifma Ooyazmbl KOHE CYTETiHI TajloTeHIepal, KOochim ambin, Koceimy
peakuusnapbsina kipiceni. Kimn cakuHansl (LIUKJIOMPOIAH JKOHE UKIOOYTaH)
KOCBUIBICTAp, OJIAPJBIH YJIKEH CaKWHAJIbl TOMOJIOITAphIHA (LIMKJIONEHTAaH MEH
IIUKJIOTEKCaH) KaparaHja KOCBLTy peaknuschbiHa oHail Kipicemi. Cebebi ki
CaKWHAJIBI YJIKeH CaKuHallapFa KaparaHJa TYPaKChI3IbIFbI OOJBIN TaObLIaIbL.
Mpicambl, THAPOTEHIEY (CYTET1 KOCY) PEakmsIChl op TYPJIl MUKJIOATKAHIapaa
TYpJIiIe Temmneparypama 0oas:

CH,
0
\ + H, >0-70°C > CH3_CH2_CH3
Pt
CHY CH, IIPOIIaH
LUKJIONPOIIaH
pd CHZ\
CH, CH, 300°C, Pt
‘ + H2 >
IIHKJIOHpOHaH
CH——CH,
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CH;—CH,—CH,—CH,—CHj,

IICHTaH

YKkeH cakuHaIbl KOCBUTBICTAP YIIIiH, HET131HEH, OPBIH Ty PEaKIUsICHl Ca-
nansl Oonazbl. by xaFbiHaH onap ankaHmapra ykcac. MpIcaibl, UKIOTEK-
CaHFaa XJIOp dcep €TKI31Ice, TOMEH/IET1 PeaKIUsl OpeKeTTeCeIl:

C

H H H C H
\ /
H_\C/ \C/\H H_C/ \C\H
‘ ‘ + Cl, —> ‘ ‘ + HCI
H/ \C / \H H/ \C / \H
/7 \ / \
H H H H
[MUKJIOreKCaH XJIOPUHKIIOTEKCaH
CeHi2 + Cl, —> C¢H;;C1 +  HCl

H.I[.BGJ'II/IHCKI/II\/'I MUKJIIOI'CKCAaHAbI ACTUAPOICHACIT OJaH OCH30JI ajTFaH.

Pt
C6H12 —0> C6H6 + 3H2
t
Pt 5 + 3H,
tO
[IUKJIOTEKCaH OeH30I1

KOJ’I}_IaH])IJ'bel. HHKJ’IOI‘CKC&HHBIH XJIOPJIbI KOCBUIBICHI T'CKCAXJIOPUIHKIIO-

rexcan — C H C, aypurmapyanibuibIFbIHIa MHCEKTULHUL (3UAHKECTEPTE KapChl)
KypaJl peTiHjie KOJIJaHbIJIaIbl.
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TakpIpbin 00MBIHIIA ecell KIHE OHBIH HIeHyi.

1.39,2 r MeTrimuKIOreKcan oarpiTeinan 123,2 r CO, skacaiaran 0oica,
aliLIPBLIFAH Cy MACCACHIH AHBIKTA.

EcenTin memnnyi:

Kany peakuuschIH kKa3aMbl3:
CsHis + 10,50, —>7CO, + 7H,0

Peakuusinan aHbIKTaNAbl, HUKIOAJKAHIAD >KaHFAHAA TEH MeJIepe
(monb) CO, xone H,O xacananpl eken. lemek, CO, nenre mons 6osca H,O zie
COHIIIA MeJIIepae 0oIaIbl.

7 Mo CO,——— 7 momb H,O
2,8 mosib CO, —— x =2,8 monb H,0

2,8 MOJb Cy Hellle rpamMM eKeHIIriH Tabamei3. 2,8-18=50,4 1. Kayam: 50,4 .

TakpIpbIn O0MBIHIIA ecell KIHE KATTBIFYJIap.

1. Huxnonponan GarbiTeinan 132 r CO, xone 108 r H,O xacaica, xym-
CaJIFaH OTTErl MacCachlH aHBIKTA.

2. 5,6 r mukII00yTaH OaFbITHIHAH JKaCcaJFaH CO2 MaccachlH aHBIKTA.

3. MuknonenTan GarbithiHan 110  CO, xome 45 r H O xacanca, xym-
CaJIFaH OTTErl MacCcachlH aHBIKTA.

4. 210 r HUKIOTeKCAaHHBIH XJIOPMEH PEaKIUSChIHAH JKacaJlFaH MOHOXJIOP-
IIUKJIOTEKCAH MacCachlH aHBIKTA.

5. 1,2-quMeTHI1 HUKIONPONaHaFbl eKIHIII KOMIPTEKTIH TOTBIFY AOpEKeCiH
Tal.

6. 1,1-mumeTnni UMKIOOYTaH CAaKWHACBIHAAFbl KOMIPTEKTEPIIH TOTBHIFY
JIOPEKECIH aHBIKTA.

7. HuxnonponanHaH 88 rpaMM MpOIaH albIHFaH 00JIca, JKYMCaJIFaH CyTe-
ri KeneMiH (/ K.K.) ecernTe.

8. IukmoOyrannan 14,5 rpamm OyTaH aimblHFaH 0oJica, peakiusaga Ka-
THICKAaH IUKJIO0yTaH KeJjieMiH (/ K.)K.) Tatl.

9. 14 rpaMM IIUKJIOTICHTAHHAH HEIIE TpaMM MEHTaH aJy MYMKIiH?
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11-§. AMIKEHAEP MEH OJIAPAbIH HOMEHKJIATY PACBI

Kypamsbinza 6ip 7 6aityiaHbIc caKTasFaH allibIK TI30€KTi KoMipCyTeKTep/i
STUJIEH KaTapbl KeMipcyTeKTepi feiinesni. by karapra kipreH opOip kemip-
CYTE€K MOJIEKYJIaChIHBIH KYpaMbIHJa THUICTI KaHBIKKAH KOMIPCYTeK Kypa-
MBIHAH €Ki CyTeK aTOMbIHa KeM OoJabl. AJKSHIEPAIH JKabl (hopMyIIachl
C_H, Gomazpl, onapapiH OIpiHILi OKLI STUIEH OObIT eCenTene/l. DTHIIEH-
Hin 6ip BanenTti pagukaibl (CH,=CH-) BUHIII paiMKaJIbI JIET aTajlabl.

Homenknarypacsl.
AnkeHziepal Kyielnl HOMEHKJIaTypara Colikec arayla THICT1 ajKeH aThIH-
JIaFbl «-aH» KOCBIMILIACHIH «-€H» HEMECE «-MJIeH «KOCBHIMIIAChIHA aJIMaCThI-

phLIaIbL.
MpicaJbl:

[Iponan ITponen (IIponunen)
CH3—CH2—CH3 CHZZCH—CH3
iy iy
H—(E—?—?—H H—CZC—?—H
H H H H

OtaH Oren (OTHIIEH)
CH;—CHj
CH,=CH
I|{ }ll 2 2
GG 1
H H H—C=C—H

AnkeHaepal Kyieni HOMEHKIaTypara COMKec araja aljblH HeTi3Ti Ti30ek
ipikrern anpiHa el Kocmorslp Herisri Tiz0ekTe 601yl Kepek. Herisri Tiz0ekre-
Il KOMIpTeK aToMaapbiHa MUGpP KOO KOCIIOFBIP KaKTaH HEMeCe KOCIIOFhIPFa
KaKbIH KaKTaH 001ybl kepek. Herisri Ti30ek nudpianraHHaH KeiiH, aJKaH-
Japra ykcar Oyiip Ti30eKTeri pagukaniap oainmne OOMbIHIIa alThITaAbl. AKBI-
PBIH/IA HETi3T1 TI30EKTiH aThl )KOHE KOCIIOFBIPIbI OPHBI IUPPMEH KOpCeTUIeIl.
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MpbIcaJbI:

H H H H H H H H(CH; H
ol 3l 32 1) L2 3|

4 5]
H-C—-C—-C—C=C—C—H H—C—C=C-C C—H
[ I I I
H H H H H
4 - METWITEKCEH - 2 4,4 - TUMETUIIPEHTEH - 2

ATKeHIepIl parmoHaIIBIK HOMEHKIIaTypaFra COUKeC arayra OapiIbIK aJIKeH-
Jiep STUJICHHIH OHIMI JIeT Kapaiasl. SIFHU, HET13 PeTIH/E ATHICH albIHAIbI.
Mbicajbl:
CH;-CH=CH, CH;-CH=CH—CHj

MCTWIDTHUIICH  cummempuslolk, NTUMCTUIIITUIICH

CH, (|3H3
| _
CH;-C=CH, CHy-C=C—CH;
CUMMEMPUALIIbLK bonmazan CH3
JUMCETHIIDTHUIICH TCTPAMCTUIIDTUIICH

AJIKeH/1epiH raJjoreHjai oHiMaepin aray

ATKEeHJIepIiH TaJoTeH/II OHIMIEPIH aray, ajJKeHJl aTay CHUSKTBI OOJabl,
TeK TaJIOTeHJIEPAIH aThl, TaJoreH OailIaHBICKAH HETi3T1 TI30€KTeri KeMIipTeri
aTOMBIHBIH TPl KOPCETUITeH KAJBINTA JJiMIe TopTibiHae Oyitip Tiz0ekTeri
KOMIpTeri paguKaigapbIMeH Oip Katapaa alThIN OTUIC .

CH;
6 5 4| 3 2 1
CH;— ?H_ (lj_ CH,—CH=CH, 4->trin-4-MeTni-5-xaorexkceu- 1
Cl (|3H2
CH;
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Cl
1 2 3 4 5 6] 7
CH3—CH:CH—CH2—(|3H—(|3—CH3
(|3H2 CH;
CH;

5-3Tui-6-MeTHII-6-x510nepTen-2

TakbIpbIn 00MBIHIIIA eCell KIHE KATTHIFYJIap.

1. Temenae GepiireH popMyianap apachblHaH aJTKSHIEPTe THICTI OOIFaHBIH
TaIl.

a) C,H, b) CH, ¢) C,H, d)CH,,

2. C,H, popmyrnara caii KeJETIH aJKEeHAEP/I XaIbIKapasblK JKOHE PalHo-
HaJIBIK HOMEHKJIaTypa OOMBIHIIIA aTa.

3. Temenperi 3arTapasiH GopMynalapblH Ka3 KOHE paIlMOHAIIBIK HO-
MEHKJIaTypa OOMBIHIIIA aTa.

a) MeHTEH-2; b) 2-meTunOyTeH-2; C) 2,2-TMMETUITeNnTeH-3

4. AnkeHzep/iiH Kaambl GopMyTackiHaH TYBIHAAFaH KYW/E, MOJEKYIAIbIK
Maccachl 84 r Fa TeH OOJIFaH 3aT KYpaMbIHIaFbl KOMIPTET1 aTOMJIaPBIHBIH Ca-
HBIH TaIl.

5. TemeHnperi OepireH 3aTTapAblH CTPYKTYPaIbIK (POpPMyIachIH Tal:

a) 1-Opom-3-MeTunpenTeH-1; b) 2-otun-3-iiogneHTen-1;

¢) 3,4-numeTuii-5-xjJoprekces-1.

6. ByTen monekynachl KypaMbIHIAFbI G )KOHE T OaillaHbICTapAbIH KaThIHA-

CBIH TaIl.

12-§. AIKEHAEPAIH U3OMEPUACHI ’KOHE AJIBIHY bl

N3omepusi. Ankennepae 3 TypJii H30Mepus Ke3eCeli:

1. KaHbIKKaH KOMIPCYTEKTEPIET1 CHSIKTHI KOMIPTET] Ti30€T1HIH U30MepHs-
cwl 0ap. MeIcabr:

2) CH,=C—CH;,4
]) CH2= CH—CHz—CH3 (|:H3
OyTeH-1 2-METHIIPOTICH
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1) CH,=CH—CH,-CH,-CHj; neHres- 1

2) CH2=(|3 —CH,-CH; 2-mMetunbyTen-1
CH;
3) CH,= CH—CllH— CH; 3- meTmIOyTEH -1
CH;

2. Kewmipreri Ti30eriHzeri KOCHIOFBIPJBIH OpHbIHA OalJIaHBICTBI OOJFaH
U30MEpHS KOCIIOFBIP/IbI KAJIBINTHI HU30MEPHUACH ACHIel:

1) CH,=CH—CH,—CHj oyTen-1
2) CH;—~CH=CH-CHj OyTeH-2
1) CHQZCH—CHZ—CHz—CH:; MeHTeH -1

2) CH3-CH=CH—CH,-CHj; HIEHTEH -2

3. AuKeHJep/e Tarbl ©31HE TOH OOJIFaH U30MEPHs TYPIH Ke3AeCTIpyIMi3re
6omanbl. bisre Genrini, OyTaH MOJIEKyIachl MOJICTIIH 9p TYPJIL — TY3Y XKOHE UPEK
— Oyrinic mimriHAe kacay MyMKiH. bipak Oys Monenaep Typii 3aTTapibl eMec,
COH/Taif-aK O1p 3aTThl OPHEKTEH I, OUTKEH] ajJKaHIapaa KOMIpTeri aToMIaphl
apachlH/la KOCHIOFBIP KOK, paJHuKalaap €pKiH alHalaJbl *KoHE MyHHIa Oip
MMIIH OHAWJIBIKIIEH OacKa IIIHTE OTeml.
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ByTen-2 monekynachlHBIH MOAEIIH 013 €Ki TYpJlli KepCceTyiMi3 MYMKIH.
bipak O6yn xepje Koc OaiinaHbIC apKbUIbl KOCBIIFAH KOMIpTEri aToMAaphl ep-
KiH aiinana anMaiiel. CoHnbIKTaH Oip O0ip KoH(popMalus MoJeKyina 6acka KOH-
dbopMmanusgarel MOJIEKyJIara 6Te aJIMan/Ibl.

N3omepusiabig Oyi1 TYpi 0i3re Oenrii 001FaH n3oMepust KyObUTbICTapblHAH
©3TeIICIICHII, aTOMIAP/IbIH MOJIEKYJIa/Ia e3apa TYPJll Ke3eKTUTIKTe KOCBhIIFaH-
JBIFBIH]IA €MeC, COHal-aK OJIap IbIH FAPBIIITHIK KOH(POPMAITHICHL 9p TYpIi 00-
JybIHAH TYBIHIANABL. ByJl TeoMeTpusIbiK U30MEepHs IeTl aTaiabl.

['eoMeTpusiIBbIK 30MEpUs

KypampiHga kemipTeri aTtoMaapbl apachiHlIa KOCIHIOFBIPBI Oap OoJFaH
KOMIpPCYTEKTep i€ TEOMETPHSUIBIK (IIUC-TPAHC) U30MEPHSICHI Ke3/1eCyl MYMKIH.
bip 3aTThiH TreoMeTpusIIBIK U30Mepiepl 0Oyl YIIiH, KOCIIOFRIPMEH Oaiina-
HBICKaH €K1 KOMIpTeri aToMbl €Ki TYpiii TYHipIIiKneH OalIaHbICKaH OOTybI Ke-
pek. Cou cebenten OyTeH-2 11 MKC XKoHE TpaHC n3omepiepi 6ap. biz Oyren-2
HI LIUC OHE TPAaHC U30MEPJIEPIH OHAM TYCIHYIMI3 YIIiH OYJI 3aTThl STUJICHHIH

OHIMI peTiH/e KapaiMbI3.

C=C
/1 2\
H H
OTuiieH

OtuieH ieri 06JeK KOPCETUITeH €Ki CyTeT1 aTOMbI METHJT paIUKaJIIapbiHa ajiMa-
CYBI HOTHOKECIHJIE OyTEeH-2 MOJIEKYIIAChl JKacalia/ibl. bacTankel 3aTThIH KypaMbIH-
JIaFbl CYTeTl aTOMIIAphIHBIH OpHBIHA aJIMACHII KAaTKaH Ke3 KeJIreH TYHIpIIKTep
(Cl, Br, J, CH,, C,H, xone 6ackanap) opbiHOacapiap aedineai. biztin Mbicanbl-
MBI3/]a METUJT paIUKAIIaphl OpbIHOAacapiap OOJBII ecernTe-JIel.

) [o]
Cc=C
/1 2\
H H
1uc-o0yTeH-2
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OpsiaOacapiap KOCHIOFBIPTHIH O1p KarblH/A (SIFHU JKOFapbl HEMECE TOMEH
JKarbIHJIa) OoJica IUc n3oMep aerineai. Exal OipiHmm keMipTeri OopHbIHIA Ka-
JIBIM, eKiHIm Kemiprerini 180° alfHanabIpcak, eKiHIll KeMipTerijeri opbiHOa-
cap CHI3BIKTHIH HEMECE KOCHIOFBIP/IBIH TOMEHT1 jKaFbIH/1a OOJIBIN KaslaJbl 1a
TpaHc OyTeH-2 MoJIeKynachl kacananbl. OpeiHOacapiap Oip jkakTa eMmec, op
J)KaKTa OO0JIBIN KaJlajbl.

CH; H
ﬂ—ﬂ/
C—C
/1

' lom

TpaHc-OyTeH-2

AWiTa KeTy Kepek, LHC-OyTeH-2 KOHE TpaHC-2 KacHeTTepiMeH Je e3re-
IeJIeHe 1, oylap 6acka-0acka 3arTap OOJIBIN caHa A Ibl.

[lenTen-2 Hi e STWICHHIH OHIMI JIeTl KapacThIpcak OOJaibl KoHE OHJA
OlpiHIII KeMIPTEKTer1 Olp CyTEeKTiH OpPHBIH METHJI paJMKaJlbl, €KIHII KeMip-
TEKTErl CyTeKTi 3TUJI paIuKajIbl UEICHE]T.

H H H H

\ \ / \

o= o=£ -
CH,—CH;|  |H;C H

STUJIEH LUC-TIEHTEH-2 TpaHC-NIEHTEH-2

CeiiTin, >TUJIEH MOJEKYJIachIHAAFbl €Ki CyTeri OpbIHOAacapMeH aiMacybl
HOTHKECIH/IE KacaJFaH IKC- )KOHE TPAaHC- U30MEPIICPIHIH aThIH aHBIKTAIT aJTy-
Jla €Kl opbIHOAacapiiap HEMece €Ki CyTeri aTOMbI KOCIHIOFBIPTHIH Oip jKarbIHAA
Oosca muc, erep op TYPIIi XKarbIHaa OoJica TpaHC U30MeEp JACHIIe/].

Erep sTunen mosexkynachlHAAFbl YIII HEMECE TOPT CyTeTl aTOMBIHBIH Op-
HBIH Op TYPJl paauKalgap HeJIeHreH 0oca, MHUC- XKOHE TPaHC-U30MepIepIiH
opubiHa Z xoHe E m3zomepnep xommanpuiaasl. (E-sHTreren — Kapama-Kapchl;
Z-3ycaMMeH — Oipre).

MyHnai KocbUIbICTapIa OipiHIIi JKOHE eKIiHII KOMIpTEKTeri eKki OpbhIH-0a-
CapIblH YJIKEH1 (MOJEKyIallbIK Maccachl YIKEHIPEriH) KOCHIOFBIPTHI KailChl
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KarbIH/a OPHAJIACKAHbIH aHBIKTaHMBbI3, erep €Ki KOMIpTeKTep/ie /e YIKEeH MOoJie-
KyJaJbIK paaukanaap Oip »xakra 6omnca Z, op Typdi xakra 6osca E gen ataiimbis.

6

8 7 3 2 1
CH;—CH,—CH,  CH,—CH,—CHj

5 4
P
H CH;

(7)-4- meTunoxTeH-4

1 2
CHy—CHy | , /CHZ—CH3
C=C
J/ AN 6 7
H3C CHZ—CHZ—CH3

(E)-3-metun-4-stuinrentes-3

6 7 8 9
H3C\4 , JCH,—CH,—CH,—CH;
— . /c:c
H;C—CH,—CH,’ CH,—CHj,

/ \

(E)-4-meTnn-5-3TunHoHeH-4

AJIBIHY TIciIaepi.
1. DTuneH 3epTxanajga 3TUil CIUPTIH (KOHIIEHTPJICHTeH CyA(ar KbIIIKbLUTbI-
MEH) KbI3JIbIPYMEH aJIbIHA/IbI:
C,HsOH —> C,H, + H,O

2. DTWIEH Karapbl KOMIPCYTEKTEP/IIH KaHBIKKAaH KOMIPTEKTEPIH JAETUJIPO-
TeHJIEYyMEH (KaTalln3aTtop KaThICybIHJA, JKOFAphl TEeMIIepaTypaia) e ajabIHybI
MYMKIH:

(0]

t,Kar
2CH4——> C,H, + 2H,
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t°,xar
C,Hg—> CoHy + H,

3. DTumeH Katapbl KOMIPCYTEKTepl KAHBIKKAH KOMIPCYTEKTEp AUTATOTeH/I1
OHIMJICHIHIH METAJIJTAPMEH ©3apa dCepIIeCylHEH albIHYbl MYMKIH:

CH,—CH—CHj3; + Zn—>CH,—CH— CHj3 + ZnBr,

de b

4. MoHorajoreH ii KaCUeTTepre CUITIHIH CIUPTTET1 epiTIHICI dcep eTKi3ii-
TeHJIE CYTerl raJOreHH T albIPBUIBII LIBIFAIbI )KOHE aJIKEH Kacaaibl::

C3H,Cl + KOH(cmupr)—— C3Hg +KCl + H,0

MMPOIICH
e S O
CH CH :
CH; CH;

TakpIpbin OOMBIHIIA eCell KIHE OHbIH HIeNyi.

1. Bearici3 cnupTTiH AerwaparraHyblHaH 5,6 r ajgkeH :xkoHe 3,6 r ¢y
JKacaJiFaH 0osica, aJKeHHIH popMyJIachbIH AaHBIKTA.

Ecenrin memnryi:

Peaxkimsara keHin OeJicex:

CnH2n+1OH — > CHHZII + HzO

Cy MEH aJIKeH TeH MOJIb KaThIHACTa Kacayia el byaH Kemim ImIbIKKaH K-
JIe CYJIbIH MOJIiH Tarcak, aJIKCHHIH MOJIIH ¢ Ta0aMbI3.

3,6
=78

=(),2 MOJIb Cy 0ap.
Enni ankeHHIH MOJIEKY/TaIBIK MacCachlH TaOaMBbI3.
_m _506_
Mr = n 02 =28
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Kannsl popMmyrnanaH Kedil WBIFEIT KYpaMbIH Ta0aMbl3.

C H, dopmyna, an maccana 14 n kemipreri.

Kayan: C H,.

TakpIpbin GOBIHINA ecell JKIHe )KATTHIFYJIap.

1. ®opmynacel (C,H,) Gonran ankeHHin Hewe nzomepi 6ap? (uuc-, Tpanc-
M30MEepUs €CeTKe aJbIHOACHIH).

2. @opmynacel C.H,  OonraH ankeHHIH Hemie u3omepi Oap (uuc-,
TPaHC-U30MEPHS €CEIKE aIbIHOACHIH).

3. ®opmynacer C H,, 6onran »xoHe HeTisri Tisoexre 6 Komipreri Oosran
aJIKeHHIH Helle u3oMepi 06ap? (uc-, TpaHC-U30MEPHSI €CETKE alIbIHOACKHIH).

4. Temenae OeplIreH ajKeHJep apacblHaH I'€OMETPUSIIBIK H30MEpUsFa ue
OonFaHIapbIH Tall. a) mporeH b)) Oyren-1  ¢) Oyren-2  d) meHTen-3

5. Temenze GepinreH ankeHIep apacblHAaH TEOMETPHSUIBIK N30MEpUsFa ue
OOJFaHIapBIH Tarl.

a) meHTeH- 1 b) 2-meTundyTen-1

) 4-MeTunreKceH-2 d) 2-mMeTunmnenteH-3

6. JlerunporenaeHy >K0IbIMEH MPOTEHHIH anbiHy yaepiciaae 33,6 1 (K.k.)
CyTeT1 albIPBUTBIT IIBIKKAH 00JICa, Maii1a 00JIFaH MPOTICHHIH MAaCCAChIH aHBIKTA.

7. JderuaporeHaeHy »*oJbIMeH OyTeHHIH alibiHy yaepicinae 16,8 i (K.x.)
CyTeri albIpBUIBIN IIBIKKAH 00Jica, naiia 6oaFaH OyTeHHIH MaccachlH aHBIKTA.

8. benriciz cnupTTiH AeruapartanysiHaH 8,4 T ankeH koHe 1,8 T.cy ka-
cairaH Oosca, aJKeHHIH (OPMYIIachbiH aHBIKTA.

9. benrici3 cnupTTiH aeruaparTanybiHad 12,6 T ankeH xoHe 5,4 T.Cy kKa-
casiral 0oJsca, CIUPTTiH (POPMYJIAChIH aHBIKTA.

13-§. AJIKEHJEPIIH ®U3UKAJILIK KOHE
XUMMSJIBIK KACUETTEPI

DOu3NKAIBIK KacueTTepi. DTuieH — Tyccis, uicci3, ayaaas 6ipas sxeHin. Cyna
Hamap epui. [Iporen MeH OyTeHAEp /1€ KaJbITHI JKaFaaiaa ra3 Kyhinmae 0o-
najpl. ByTeHHeH KeiHT1 eKUIIepl CYMBIKTBIK, ajl )KOFaphbl OKUIIEepl KaTThl 3aT-
Tap OOJIBIT TaObLIAIBI.
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XuMHSJIBIK KacueTrTepi. DTUJICH KOHE OHBIH T'OMOJIOTTAPBIHBIH HETI3T1
XUMUSUIBIK KaCUETTEP1 OJIap IbIH KOCIIOFbIpAapbIMeH OaimanbIcThl. Onap Koc-
IIOFBIP/IBIH Y3UTYiHIH €Ce0lHeH peaklusFa OHai Kipicemi. Ocipece, KOChUTY
peakusIapsl aJKeHAEP YIITiH CUTIATThI €CENTENE]I].

1. 'maporensey peaknmsicbl. AJIKSHJIEp )KOFapbl TEMIIEPATypa/ia KaTaau3arop
KaThICBIH/Ia KOCIIOFBIPTHIH Y3UTyi ece0iHe TUIPOTeH Iy PeaKIUsIChIHA KipiceTi:

CH,=CH, + Hy—> CH3—CH3

2. Tanorenaey peakumsichl. AJKEHIEP KOCIHIOFBIPTHIH Y3UIyiHIH eceOiHe
rajioreHjiey peakiuschbiHa Ja Kipicemi. MpIcalibl, STHICHTe OPOMIIBI Cy dcep
eTKI31JICe, ATUJIEH OpOM/IbI CYIbl PEHCI3ACHAIPEIl. Peakiusi OHIMI PETiHAe al-
KaHJIap/IbIH JUOPOM/IBI KOCBLIBICTAPHI JKacaiaibl:

CH,=CH, + Br,—>CH,;Br—CH,Br

3. DTHNeH *oHE OHBIH TOMOJOITaphl CyTEeri TaJOTeHUATEPAl € KOCHII
aJTybl MYMKIH:

CH2: CH2+HBY—>CH3—CH2BI'

[Iponmnennen 6acramn cyTeri TaJIOT€HUI KOCBUIBICHI 0ipa3 e3remieIeHe .
Mysna peakuys MapkoBHUKOB epexxeciHe Heri3enin opekerreceni. HBr narst
CyTeri KOCHIOFBIPBIH CaKTaraH KOMIPTEKTEH KoOipeK TuApOTeHICHIeHIHE, all
OpoM KeMipeK THIPOTeHACHTCHIHEe KOChLIAIbI.

CH,=CH—CH;3+ HBr——>CH;—CH(Br)—CHj;
4. AnkeHaep MoJIeKyaarbl KOCHIOFBIP ece0iHe TOTHIFY peakIisIChIHa OHAM

Kipiceai. DTUICH KaJIMi TIepMaHTaHaT dCepiHIe HEHTpas opTaja TOThIKKAH 1A
€K1 aTOMJIbl CITUPT STUIICHTIIUKOJI YKacaiabl:

3CH,—CH, + 2KMnO, + 4H20—>3C|JH2—$H2 +2MnO,\ + 2KOH
OH OH Kapa
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5. DTuieH *oHe NPONUIeH NOJIUMEpIIeHY peakiusuiapbiHa Kipiceni. [lonu-
MepiieHy — OyJ1 6ip Typili MOJIEKyTalapIblH 63apa KOCBUIBII, ip1 MOJIEKYTaIbIK
MONTUMEP/II XKacay peakIHsIChl OONbIT TaObUTaIbl. DTHICHHIH NOJUMEPIICHYIH
TOMEHJIET1CH jKa3y MYMKIH:

nCH,=CH, —» (-CH,—CHy—)n
HOJTUI THIICH

n — MOJIMMEPIICHY Jopexkect. by sxepe sTuiaeH MoHOMEp, TOTUAITUIIEH T10-
uMep OOJIBIN eCenTeNe]I.

Koapanbunybl. DTuiieH jkoHe MOTUIIECH I TOJMMEpPIIEHY OHIMIEPIHEH TeX-
HFKA YKOHE TYPMBICTA TTAlIa/IaHATHIH TIOJIMATHIICH YKOHE TIONIATIPOIIJICH ATbIHAIBL.

TakpIpbin 00MBIHIIA eCell KIHE KATTHIFYJIap.

1. [IponienHiH KaWTapeuly yaepicinae maccacsl 0,8 T ¥a apTkan 6osca, mai-
na OONFaH alKaHHBIH MacCaChIH aHBIKTA.

2. byTeHHiH KaWTapbUly YaepiciHae maccacsl 1 r Fa apTkaH Oosca, maiina
0O0JIFaH aJKaHHBIH MAacCachblH aHBIKTA.

3. Ilpomnenniy Oenrici3 rajJoreHMEH peaklMsIChl HOTIKECIHJIE, Macca
380,9%-ra apTkaH Oosica, 6enrici3 raJoreH Il aHbIKTA.

4. byteHniy Oenrici3 raJoreHMeH peakiusIChl HOTIKECIHE, Macca 67,86%-
Fa apTKaH Oosca, Oerici3 TaJIoreH Il aHBIKTA.

5. Temenperi 3arrap apacbiHaH MapKOBHHUKOB €peXKeCl HET131He peaKIusi-
Fa Kipyuiuiepai oenriie.

a) 9TCH b) OyTeH-2 C) MPOTICH d) rexcen-3

6. Temenae kenTipreH 3arTapaaH KakceicbiHa 3aTKa HBr ocep eTkisrenme
2-0pom 2-MeTunOyTaH xacayajsl?

a) 2-metunoyTeH-1 b) 2-meTunOyTeH-2

C) 2-METUJINIEHTEeH-3 d) 2,3-numerun-0yren-1

7. IIponienre HBr ocep eTki3iny/eH xacayifaH 3aTThl aThIH aTa

a) 1 -GpommnponieH b) 2-6pomripornan ¢) 2-brom 2-MeTtunmnponan

8. 3-metmniOyTen-1 re HI ocep eTyiHeH jkacanraH 3aTThIH aTaybIH Kaca.

a) 2-6pom 3-meTui0yTaH b) 1-6pom 3-meTrnOyTan

c) 4-6pom 2-mMeTHIIOyTaH
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14-§. AIKAIMEHAEP. AJIBIHYbBI MEH KACUETTEPI

MomnekynaceiHIa €Ki KOCIIOFBIP CaKTaraH aliblK Ti30€KTI KOMipCy-
TEeKTep ajkaauenaep aeiuieni. OmapapiH MOJIEKYIachl KYpaMbIHIA €Kl
KOCIIOFBIP OOJIFAaHBIFBI VIIIH, THICTI aJKaHAapra KaparaHaa 4 cyTeri
arombl keM Oonazpl. Coin yurin onapsiH xanmsl Gpopmynacer C H,

OTUJICH Karap KOeMipCyTEeKTEpMEH TaHBICKAaHBIMBI3AA, MOJIEKyJa Kypa-
MBIHJIA Oip % WIOFBIPBIHBIH SFHU KOCHIOFBIPBIHBIH OONYBI CyTeTi aToMIaphl
CaHBIHBIH €Ki ecere keMerine ceden 00iysiH OinreH enik. CoraH coliKec TUCH
KOMIPCYTEKTEPIHAEC KOMIPTET1 aTOMIAPBIHBIH CaHbI Olp TYp:;l OONFaH ankaH-
JapFa KaparaHJia CyTeri aToMIapbIHbIH CaHbI TOPT ecere kem Oomasnl. Cebedi
ajkeHzjepe 6ip Kocuorslp Oosica, ajn TUeHIepAe €Kl KOCIIOFbIp 0osabl. Mbl-
canel: ponan C.H, na 8 cyreri, oran colikec kenerin 6onran nponaauen C.H,
ne 4 cyTeri aToMbl OOJaTbI.

Ipomnan (C,H,) Iponen (C,H,) ITponanuen (C,H,)

Homenkarypacsol. J{ueH keMipcyTeKTepiHiH KyHeal HOMEHKIaTypa 00-
HBIHIIIA aTaiFaHaa KaHBIKKAH KOMIPCYTEKTEp aTaybIHBIH aKbIPBIHAAFBI «H» dp-
HiHIH OPHBIHA «JIMEH» KOCBHIMIIACHIH KOCY KOHE KOCIIOFBIP YCTaFraH KOMipTeri
aToOMJIapbIH KOPCETYMEH Kacasabl.

JlveH KaTapbIHBIH KOMIPCYTEKTEpIiH arayjia:

1. KypambiHzia €Ki KOCHIOFBIPEI Oap OOFaH €H Y3bIH Ti30€K Herisri Ti30eK
peTiH/e TaHal aJIbIHA/IbI.

2. Heri3ri Ti30eKTeri kKeMipTeri aToMIapbIH KOCIIOFBIPFa jKaKbIH JKaFbIHAH

nudpraHabl.
3. Papukanmap TypraH opHBI OCITUICHTEH COH 3aTThIH aThl JKacalabl.
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Meicaner: H,C=CH—CH=CH, Gyraauen - 1,3
byn xepae kemipreri canbl 4-ey OONFaHbI YIIiH OyTaJnueH, KOCIIOFbIpIap
1 -xoHe 3-KeMipTeriieH KeliH KeareHi yuriH 1 xoHe 3 caHaapbl alThLIa b
H,C=C—-CH=CH,
CH;

2 -metunOyraauen- 1,3
Byn xepae Kocuorslp MOJIEKYITaHBIH €K1 YIIBIHA O1p TYpIIl OpHaJaCKaHbI
YIIiH HEeri3ri Ti30eKTeri KeMipTeri aToMAapblH UQpiIay TapMaKTaHy KaKbIH
KakTaH OacTanabl.

dDopmyJia ATanysl
IMIUPHUKAIBIK CTpykrypa XaJbIKapaabIK
CH, H,C=C=CH, [Iponanuen
H,C=C=CH—CH; byranuen — 1,2
C,H,

H,C=CH—CH=CH, Byramuen — 1,3
H,C=C=CH—CH,—CHj; ITentanuen — 1,2
H,C=CH—CH=CH—CHj Ilenragnen — 1,3

CH, H,C=CH—-CH,—CH=CH, ITenTanuen — 1,4

H,C= (Ij —CH=CH, 2-MeTHII OyTagueH

CH3 - 1 73

N3omepusichl. AnkaaueH ep YIIiH Ti30eK KoHe KaJbIl H30Mepiepi Ke3Iece]Tl.
AJIBIHYBI:

1. C. B. JIeGeneB sxoraphl TeMIiepaTypajia 3T CIUPTIHEH KaTaau3arop Ka-
TBICYbIHIA OyTagueH — 1,3 Ti CUHTEe3 Kacapbl:

2CH3CH,OH ————»CH,=CH—CH=CH, + H, + 2H,0
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2. AnxaHgapzbl ©HEPKICINTE JKOFaphl TEMIIEpaTypajaa >koHe KaTajlu3arop
KaThICYyBIH/IA IETHAPOTeHAeT OyTaaueH-1,3 anpiHaabl.

CH3;— CH,—CH,— CH3—> H,C=CH—CH=CH, + 2H,

DuU3UKAJIBIK KACHeTTepi.

Juen kemipcyTektepAin ae PU3MKaIbIK KacCUeTTepl KaHBIKKAH JKOHE Ka-
HBIKIIaFaH KOMIPCYTEKTEp/1H TOMOTOJIOTUSIIBIK KAaTapbl CUAKTBI O€NTiiIl Top-
TINTE ©3repe/ii.

Byramuen-1,3 xanpImThl JKaFaaiaa ra3 3at, ajl 2-MeTuioyTaarueH-1,3 YImKpI
KAaCHETKe Me O0FaH CYHBIKTHIK OOJIBIT €CENTeNeIl.

XUMHAJBIK KacuerTepi.

AJKaqMeHiep /1€ alIKeHJIepre yKcan KOCBUIBICY peakiusiapblHa Kipicei.
byraauen-1,3 tig 6pommen ocepnecyinne 1,4 nemece 1,2 KOChITy peakiusiia-
pBI aMajFa acapl.

éH2:CH—CH:CH2 + Br— Br—» CH,Br— CH=CH—CH,Br

1,4 - tTubpomOyTeH - 2

Y |

CH,=CH—CH=CH, + Br— Br——>CH,Br— CHBr—CH=CH,

3,4 - rubpom0OyTeH - 1
1,2 - KOCBUTYy peakuusChl

Erep 6pom memniepi kebipek 6oica, 1,2,3,4-terpabpomOyTaH xacaabl:
CH,—=CH—CH=CH, + 2Br,—> CH,;Br— CHBr— CHBr—CH,Br
1,2,3,4- TeTpabpomMOyTaH
AnKagueHAepIiH KaHy PeaKIUsACHIH TOMEH/IET1 KaJIbl TeHICYMEeH OpPHEK-
Tey MYMKIH:
CyHzn2 + (1,5n-0,5)0,—nCO; + (n-1)H,O
C3Hy + 40, —>3CO; + 2H,0
CsHg + 70, ——> 5C0O, + 4H,0
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TakbIpbIn 00MBIHIIA eCell KIHe KATThIFYJIap.

1. luen kemipcyTekTepine KipeTin Oytanuen-1,2; nenraauen-1,3; 2-metuioy-
TagueH-1,3 TepiH CTPYyKTypaibIK TY3LIICIH Ka3.

2. Ilenraguen-1,2 HiH TY31TiC1 MEH COJI aJIKQJMCH KOHE OpOM OpTachIHIA
OPEKETTECETIH PeaKIus TEHACYIH kKa3.

3. [IponaaneHHIH KaHy peakIusChl TEHJEYIH Ka3.

4. Temenieri 3aTThl XKYHell HOMEHKIaTypa OOWbIHIIA aTayblH jKaca.

CHy—CH—CH=C—CH=CH
CHs CH;

5. Kanpnait maccanarel (1) n-OyraHHaH jkoFapbl Temreparypa xoue AlO,
KaTalim3aTopbl KaThICybIHAA 29,7 T alnKagueH aixybl MYMKIH?

6. Kannait maccanarsl (r) 2-meTun OyTaHHAH >KOFapbl TEMIEpaTypa KoHE
Al O, xaTanu3aTtopel KarbiCyblHAa 54,4 I aKaJueH amybl MyMKIH?

7. Kanpaii maccanarsl (T) 2- MeTuI OyTaHHAH JKOFapbl TEMIIEpaTypa >KoHe
Al O, xaramu3aropsl KarbiCybinaa 20,4 T ajqkaJueH anybl MYMKiH?

15-§. AIKMHAEP. AJIBIHYbBI /KOHE KACUETTEPI

MonekynachlHAa YIIIIOFBIP CAKTAIFaH KaHBIKIIAFaH KOMIPCYTEKTep aJi-
KHH/Iep Jaeliineni. AJKAHICP aleTHJIeH KaTapbIHBIH KOMIPCYTeKTepi Aem
te arananpl. Ankungep C H, . sxannel popmynara ue, onapiapin OipiHmi
OK1JI1 alleTUJICH CH, OOJIBII eCemnTeNneIl.

Homenknarypachl. ALeTiiieH KarapblH/Iarbl KOMIPCYTEKTep palliOHAIBIK HO-
MEHKJIaTypara COMKeC aTajiFaH/ia paiiKail aTblHa alleTHIICH CO31 KOCHITT A ThLIa IbI.

HC=CH I|{
HC=C—CH,-CH;j H-+C=C cl—H
HC=C—(CH,),—CHj; H

H3C—C=C—CH; MeETHUJIAlETUIEH
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H H H H

|| |
H—(|:—$ H H—$——CEC——$—H
H H H H

STUIIAlICTHUIICH JUMCTHJIAICTUIICH

JKy¥iieni HOMEHKIATypara COMKec alKMHACPIiH aThl olapfa cal KeJIeTiH
KaHBIKKaH KOMIPCYTEKTEP aThbIHAH AJIBIHBIN «aH» OPHBIHA «MH» KOCHIMIIIACHI
KOJITaHBLIaAbl. AJIKMHACP/E YIIIIOFBIP HET13T1 Ti30eKkTe Oomanbl KoHe mudp-
Jay COJI YIIIIOFBIPFA JKAKbIH JKaKTaH OacTaaibl.

1 2 3 4 5 1 2 3 4 5
HC=C—CH,—CH,—CHj CH3~C=C—CH,-CHj;
HEHTHH - | EHTHH - 2

1 2 3 4
HC= C—(lsH—CH3

CH;

3-meTuiOyTas - 1

dopmyJia ATanybl
dMnupu- XaJbIKa-
CrtpykTypa Panuonanabik
KAJIbIK pajbIK
C,H, HC=CH Auerunex TUH
CH, HC=C—CH; Merunanerunen | IIponun
C,H, H;C—C=C—CH; Jumernnanerunes | bytun-2
CH, HC=C—CH,—CH,—CHj; IMporunanerunen | [lentun-1
CH, |HC=C—CH,—CH,—CH;,—CH3| Byrunanernnen | I'excun-1
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N3omepusichbl. AlleTUiIeH KaTapbl KOMIPCYTEKTEPIH/IE TI30E€KTIH TapMaKTa-
JybI OHE YLIIIOFBIPABIH OpHATAaCybIMEH OaillaHbICTBI M30Mepusi OaKbUIaHa-
nbl. Mbicasel, xanmbl popmynacel C,H, Gorran €Ki alKuHI Ka3ybIMbI3 MYMKIH.

HC=C—CH,—CH; CH;—C=C-CH,
OyTuH - 1 OyTuH-2

AJIKUHIEp MEH alKaaueHaepae xammbl Gpopmynacel 6ip Typii, sean C H,
OoNFaHbl YIIIH OJIap CHIHBIMAPAIBIK U30Mep OOINbIN ecenTenedi. byl KambinThl
TMIPOTIMH YKOHE MPOMaIUeH MOJIEKYIaapblHaH OacTarn OakbUiaybIMbI3Fa 00JaIbl.

H

o H_ H
H—C=C—C—H “c=Cc=C(]
}'I H H
HpOHI/IH HpOHaI[I/IeH

CH;—C=C-CH;j; CH,—CH—CH=—CH;,

OyTuH - 2 Oyraauen-1,3

AJIBIHYBI.

1. AueTuseH eHEpKICINTE KOHE 3epTXaHa/la Kajaluh KapOWITI TUIPOIU3
’Kacan ajbIHabl.

c
Calll + 2Hz0 ——>HC= CHA + Ca(OH),
2. MeTaHibl )KOFaphl TEMITEpaTypajia KbI3AbIPHIN Ta alleTUIICH Ty MYMKIH.
2CH, -9 5 HC=CH +3H,

Du3NKAIBIK KacueTTepi. AIIETHUIICH aya/IaH KEHITIPEK a3, cyza a3 epusi.
Taza ky#iHae Aepiik uicci3. AJIKHHAEPAIH CaJBICTBHIPMATbl MOJICKYIIAIbIK
Maccachl apTKaH CalibIH, OJIAPJIbIH KaifHay TeMITepaTypachl Jia apTa TYCe/I.
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XUMHSJIBIK KACHeTTepi.
1. 'maparray peakuusicbl. M.I.KydepoB aneTuiienre karaiu3arop Karbl-
CYBIHJIa Cy dCep €TKI3iM CIpKe aJlIeTu/IT] )KacaraH.

+2 O
HC=CH + H,0 —1& » CH3—CfH

CIpKe anieru

2. H.A.3enuHckuil aneTueHal Korapbl TemrepaTrypajaa OejnceHIl Kemip
YCTIHEH OTKi31l O€H30JI/IbI XKacaFaH.

3HC=CH C Genceni

OeH3oII

3. Ankunaep ne OapiblK KOMIPCYTEKTEp CHSIKTHI kaHafbl. JKaHy eHiMi
peTiHae Cy MEH KOMIp KBIIIKBLI Kacaaabl:
C,Haps + (1,50-0,5)0)——nCO, + (n-1)H,0
C3H4 + 402—>3C02 + 2H20
CSHg + 702 _— 5C02 + 4H20
Konpanbliybl. ALlETHIIEH OpraHUKAJIBIK CHHTE3 OHIMJEpiH aiyna Oac-
TanKpl IIMKI3aT PETiHAC KEeH KOJJIaHbLIaAbl. AICTHICH OTTETiJe >KaH]IbI-

peutranna temmneparypa 3000°C ka aeiiin ketepineai. byn kaneimran mertan-
JapJbl JOHEKepey sKoHe Kecye MaijanaHbuIaibl.

TakpIpbin OOMBIHINA ecell KIHEe OHbI IIenry.

1. 10 1 Oearici3 ankuHai :xaHAbIPY YIid 70 1 orreri :xymcaaasl. bacra-
YBILI KOMIPCYTEKTi AHBIKTA K9HE OHbIH 0apJIbIK H30MepJIepiHiH CTPYKTY-
PAcChIH Ka3.
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Ecenrin memryi:
bisre Genriii anKuHASPAIH KaIbI )KaHy (OpPMYIackl TOMEH/IET1 KOPIHICKE He:
Calon +(1,50n- 0,50 ———nCO;, + (n-1)H,0

Jlemex, Oip xeneMaeri ankuHal kary yuriH 1,5n-0,5 kenem oTteri xymca-
naapl (OyJ1 xKepae «H» — aJKUH KYpaMbIHAAFbl KOMIpTeriuiepain canbl). Ochl
KaJIBITITBI MBICAJ IIapThIHAA OCpUIreH MOJIMETTEPMEH Oipre coilkec Typhae
MPOIOPLHUS TY3Y MYMKIH:

1 71 ankun xanybiHa ——— (1,5n - 0,5) 1 O, sxymMcanaus
10 mre ——— 70 1 )xymMcanaasl

[IpornopuusHbI menemis:
70me1n=10°(1,5n-0,5) n

70=158-5
156 =175
H=5

Jlemex, alnkuH KypaMbIHaa 5 kemipTteri 0ap, sFHu OyJ1 meHTHH. EHlI ecenTin
SKIHIIIN TarChIPMAacChl, TAOBUTFaH AJIKHHHIH U30MEPJIEPIHIH CTPYKTYPACHIH JKa3y
kepek. OnapablH Kallbl CaHbl 3-¢y.

Kayan: nentu, 3-ey.

TakpIpbin 00MBIHIIA ecell KIHE KATTHIFYJIap.

1. Kypamb C H, xone C . H, 6oran ankuuaepIiH CTPYKTypasbiK hopmysia-
CBIH JKa3 YOHE OJIapAbl pAallMOHANIBIK HOMEHKIIaTypa OOMbIHINA aTayblH XKaca.

2. Kypamer C H sxone C.H, 60sran alkuHIepIiH CTPYKTYpaJIbIK hopmyIia-
CBIH a3 KOHE OJIap/ibl XaIbIKapaIblK HOMEHKIaTypa OOMBIHIIIA aTaybIH jKaca.

3. Kypamer C H, sxoHe Herisri Ti30eKTe S-ey KoHe 6-ay KOMIPTETI aTOMBbI
CaKTaJIFaH aJKUHJEP CTPYKTYPACBIH a3 ’OHE OJIap/IbIH aThIH XKaca.

4. TeMeHeri e3repicTep/Ii amalFa acelpy YIIiH KaXKeT peakIusIapabl ka3
YKOHE TEHECTIP.
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a) CaCO3—>CaO—» CaCy—» H—C=C—H —» CH;—C”~

N

H

Cl

d) CH;— CH; —> CH3— CH,Cl—> CH,=CH,; —> CH,Cl— CH,Cl—>H—C=C—H

5. 3eprxananaa 128 r kanuuii KapOu MOJIb MOJIIIEP/ETI CyMEH opeKeTTecyl
HOTHIKECIH/IC aJIbIHFaH aJKMHHIH MaccachlH (T') ecerTe.

6. 448 1 (x.k.) MmetanHaH anbiaFad aneTuiieH (1500°C ) Kydepos peakuus-
ChIHA JKyMcasbl. JKacanraH 3aTThIH MacCachiH (KT') aHBIKTA..

7. 20 5 Genrici3 aaKUHAI TOJBIK KaHAbIPY YIiH 170 51 oTTeri »ymcaisl.
BacTankbl KeMipCyTEeKTI aHBIKTA. )KOHE OHBIH OapJIbIK M30MEpPJICPiHIH CTPYK-
TypachIH Xka3.

8. Anerunennen H.JI.3emuuckuii omici OowbiHmIa 0,624 Kr OSH30II allbIH-
1wl Peakius erimainiri 40% bl KaMThIFaH Oenriii 6osca, )KyMcaliFaH aJIKuH-
HIH MaccachlH (T') aHBIKTA.

16-§. APOMATTBI KOMIPCYTEKTEP.
AJIBIHYbBI ’/KOHE KACUETTEPI

MornekynacblHla aTOMAAPBIHBIH ©31HE TOH OailIaHBICHl LUKJIIIBI
TOOBI — OEH30J SIAPOCH Oap OOJFaH KOCBUIBICTAp APOMATThl KOCHI-
JbICTap Aciiieni.

ApomarThl KemipcyTexrepin 6actankel okimi 6enson (C H,) Monexynacei-
HBIH TY3UIICIH KepceTeTiH ¢opMynanbl OipiHii 0omnbin Hemic xuMuri A.KekyJie

YCBIHFaH.
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CH

C¢ \CH
T

%CH/CH

H

H

3amaHaIbIK (PU3UKAIBIK SICTEP KOMETIHIe OCH30J1 MOJIEKYJIAChl IIUKJIIBI
TY3UTICKE M€ eKSHJIIT KOHE OHAFbI alThl KOMIPTET1 aTOMBIHBIH OapIIBIFEI O1p
TEriC OPHAJIACKAH IBIFBI aHBIKTAJI/IbI.

Homenkatypa sxoHe uzomMepusichbl. beH301 MoJIeKyachIHAAFbI CYTET] aTOM-
Japbl TYpJll paJuKajaaapra amMackanaa O€H30JIbIH TOMOJIOTTaphl Kacalabl.

Pll c|:H3 (lez—CHg
C C C
T T T
HC H HC CH HC
o J -
ey N e
OeH30IT METHIOECH30IT STIIOECH30T

Erep OeH3onm MonekynachlHIAFbl CyTEri aroMaapbl OipHeIlle paguKaiMeH
anMackaH Oojca Xyienl HOMEHKJIaTypa OoilbIHIIIA MyHJIal 3aTTapAbl aray
YIIIH HEri3ri Ti30ekTeri KeMmipTeri atoMiapsl IUdpIaHaabl HEMecCe opmo-,
Mema- XKoHE napa epHeKTep KbICKAIIa Ka3blIa Ibl.
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CH; CH C
& L HC%I\zCH
C/ 1\ Cl

H 6/ >C—CHj e \2CH

6 5 3
HC 4 CH
HCS\ _CH HCS S C—CH kc/
4 4 —CH3 [
N %CH/ CH;
1,2-muMeTHII0eH30II 1,3-muMeTHI0EeH30T 1,4-muMeTHI0EH30T
(okcuton) (M-Kcu0M) (p-oxcuon)

Erep Genson sppoceiHan Oip cyreri arombl mmibrapbiica, ¢penna (C.H.-)
paaMKajbl, TOIYOJd KypaMbIHAAFbl METUJ PaJMKalblHAaH OIp CyTeri arombl
wbirapeuica, 6ensua (C.H,CH,-) paaukanl xacanaisl.

AJIBIHYBI

1.benzon Temneparypa acepiHie HUKIOTeKCaH bl KaTalu3aTop KaThICybIH-
Jla IeTUIPOTEH/ICTI aIbIHAIBI.

CH, /CH
HZC/ \CH2 . > cu
Kar_ t
> ] e
H,C CH, HC CH
CH2/ en
[Huknorekcan benzon

ben3zon romonortapbiH ga OChI 9ICTICH aly MYMKIH:

CHj; (|:H3
CH C
e o, car He”” cn
I M R
H,C CH, HC CH
\CHz/ %CH/
MeTHIIHKIOTeKCaH Tomyon

2. AueruseH xofapbl TeMmIreparypaja OejaceHAeHAIPUIreH KoMip YCTIHEH
OTKI31JICE, TPUMEPIIaHbINT OCH30J/IbI JKacanIbl.
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~N
CH cH c,t’ HCZ
I |
CH HC CH
/,
Hc” %CH/
aleTUJICH OeH3oII

®usukaabiKk Kacuerrepi. benzon — Tyccis, cyna epiMelTiH, ©3iHE TOH
MICTI CYUBIKTHIK. KaifHay Temmeparypacsl OipiiiaMma TOMEH, CYBIThIIFaH 1a OHAl
KAaTBIII, aK KPUCTAJUT 3aTKa aifHaIaabl. APOMAaTThl KOMIPCYTEKTEPIIH CaTbICThI-
pMaJIbl MOJIEKYJIAJIBIK MACCAChl apTKAH CaiiblH, OJIap/IbIH KaifHay TeMIepaTypa-
CBI Jla apTa TYCeJ.

XuMHAIBIK KacueTTepi. beHszon siapocsl aHarypibiM Oepik 6omabl, o1
KaJIBITITHI JKaF/1aiiia 6acka 3aTTapMeH peaknusra Kipicrenal. Erep 6enrini 6ip-
JKar/1ai Jkacajica arMacy peakiusiapbiHa Kipicei.

1. Karanuzarop — temip (III) xmopupa KaTeICybIHAA XKoHE TEeMIleparypa
ocepiMeH OeH3011 TaJloTeHAEPMEH alIMacy peaklUsChIiHA Kipice.

FCC13, t
C¢Hg + Br,———>C¢HsBr + HBr

2. ben3onFa KOHIIEHTPIICHTeH CYJI(haT KbIIIKbUTBI KAThICYbIH/1a HUTPAT KbIIIKbLT
acep eTki3inice, HUTpoOeH301 Jkacamnaibl. (Peakius KbI3IbIpyMeH OpeKeTTeCe i)

H,S0,, t
CgHg + HNO3———>C¢H5;NO, + H,O
benson romosorrapsl anMacy peakuusiiapbiHa MeiTiHIIe OHalbIpaK Kipicei:

C|3H3 (|3H3
C
02NC/ —H+HO o2 OZN—C/ \C—NOZ
80, o ‘ +3H,0
HC CH

\ / \C /
|

METUIIOCH30J1 I-metun 2,4,6-TpuHATPOOEH30T
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Byitip Ti30eKTert aakuil paguKaiiapbl 1M€KTPOH ThIFBI3IBIKTHI OEH301 JKaKKa
YKbUDKBITYbIHAH, CAKAHAJIAFBI AJICKTPOH OVIITTapIbIH OIpKaJIBITHI 06JTiHY1 OY3bLIa TbI
XoHe 2,4,6-KaNbINTarbl KOMIPTET1 aTOMIAaPbIH/A 3JIEKTPOH THIFBI3IBIKTAp apTa/Ibl,
OyJ1 COHBIMEH Olpre oJlapMeH OaiTaHbICKaH CYTET1 aTOMIAPBIHBIH KO3FAJIFbIII 00-
JIBITT KaJTybIHA ceOert 0omaibl, coit cebenTi ofap anmmMacyra OeifiM OOJIbIT Kasla bl

(|3H3 (|3H3
C C
HC/ \CH Br—C/ \C—Br
‘ ‘ +3Br, ——> ‘ ‘ + 3HBr
HC CH HC CH
\CH/ \ C/
Br
METHIOEH30IT 2,4,6-tpubpom-1 -MeTHI6eH301

TorbIry peakuuscsl.

benson toTbiryra aHarypibM mbiaMael. Ofan esremiesneHin, 6eH301 ro-
MOJIOTTapbl aHAFYPJIBIM OHAW TOTHIFY peakIMsChiHA Kipicemi. beH3on romo-
JIOrTapblHa KYIITI TOTHIKTBHIPFBILTAp dcep erripuirenae (KMnO,) Tek Oyiiip
Ti30€K TOTBIKTHIPBLIAIBI.

5C¢Hs—CH3 + 6KMnO4 + 9H,SO4 ——>

METHWIOECH30T

—  »5C¢Hs— ng + 6MnSO, + 3K,S0, + 14H,0

O€H3011 KBIIIKBLT
Kocbly peaknusiiapsbl.

Bben3oun kyH coyneci acepiHie KOChITY peakiuschiHa Kipiceai. benszon xmop-
MEH KOCBUIBIN IeKCaxJI0p IUKIOTeKcaH (reKcaxjaopaH) s>kacaipl.
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Cl

CH cZH
HO O CH (;{1>c/ \C(S
‘ ‘ F3ch Cl ‘ ‘

H e ¢
CH/ H \C\—/H H
cl
OeH301T

IFEKCaxJIOPUUKIOTCKCaH

benzon THAPOICHICHICHAC MUKIOICKCaH bl JKacanapl.

CH CH,
HC/ JcH HZC/ \CHZ
‘ ‘ + 3 ‘
HC CH H,C CH,

o ~
CH CH{//
OeH3ouI UKJIOTEKCaH

TakbIpbin 00MBIHIIA eCell KIHE KATTHIFYJIap.

1. beH3os MoneKynacblHAarbl G HIOFbIpap CaHbIH Tall:

1) 6; 2)10; 3)16; 4)12

2. KenTipuiren esrepicreplil aMajfa achlpy YIIIH KaKeT peakuusaapibl

7Ka3 )KoHC TCHGCTipZ

a) CHy——>C,H,—>C¢H¢—>CHsCl

b) CaCO3 —»Ca0——> CaC2—>C2H2—> C2H4—>

byren
—>C2H5C1/

N

Hukno6yran
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3. 20,16 1 (x.k.) auneruwsieHHeH 18,72 r OeH301 ajbIHFAaH 00Jica, peakius
eHimiH (%) ecenre.

4. 19,5 r Genzonaei  Temip(Ill) xmopun xaranuzarop karbicybiHna 40 T
OpOMMEH peaKIMsIChIHAH JKacaJIaThIH 3aTTap MAacCachH (T) eCenTe.

5. 31,8 T okcunonablH OYHip >KaHybIHAH aWbIPBUIBIN IIBIKKAH KOMIp-
teri(IV)-roreirpiabiH NaOH 1hiH 20 % 161 480 T epiTIHAICIMEH PEaKIMSICHI
HOTHIKECIH/IE JKacallFaH Ty3 MaccachiH (T) aHBIKTA.

6. 46,8 r 6en3on Oyiiip xaHybIHaH xacanrad ra3neiH 320 1 70 % a1t KOH
MEH peaKIMAIChIHAH JKacaJIFaH Ty3 (J1ap) MaccachiH (T) aHBIKTA.

17-§. OPTAHUKAJIBIK KOCBIJIBICTAPIA KOMIPTEI'1
ATOMBIHBIH 'MBPUATEHYI

XUMUSIIBIK OailTaHbICTapIbIH JKacayia TYPJIi AJIEKTPOHIAPIBIH OYIIT-
Tapbl (opouTanaap) 6ip-6ipiMeH KOCBUIBIN KeTe/li KoHe MillliHI MeH Kya-
ThI TeH OOJFaH THOPUATENTeH opouTangap xacanaabl. byia KyObUIBICTEI
rudpuATeHy JeT, jKaHa JKacajfaH opOuTanaap — rHOpuaTereH opou-
TaJaap A€l aTanajbl.

I'nopuareny xeniuaeri reopusiabl 193 1xputbl JI.ITOWHT YCBIHBI.

OpraHuKalbIK KOChUIBICTap/Ia KOMIPTET1 aTOMbI 3 TYpIIi sp’-, sp’- ®oHE sp-
TUOPUATEHY KYHiHe OOTYbl MYMKIH.

sp3- ruGpuaTeny. MetaH MOJICKYJTaChIHBIH JKacayia Sp’- THOpUATEHY JKa-
canazapl. byHa keMmipTeri aTOMBI «KO3FalFaH» KyWre etefi. MeTaH MOJeKy-
JIachIH KacayJa KeMIpTeri Oip s ’oHE YIU p- 3JIEKTPOHIapbIHBIH OpOUTaIaphl
rHOpHITENEl JKOHEe TOPT Oip Typii ruOpu opOUTaIiap jkacaiaabl. Sp° TH-
Opunarenren opOuTanmap KeHicrikre Oip-Oipaepine Oipmama 109° 28" ka TeH
OosraH OypbIII jKacar OpHaIacabl )KOHE TETPadIPHUK MIMIIHII MOJIEKylaaap-
b1 okacaipl. KemipTeri aTOMBIHBIH TOPT THOpH Sp - opOUTaIAapbIMeH TOPT
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CyTeri aTOMBIHBIH s- OpOuTanaapsl OipiH-0ipl KanTaybl HOTHXKECIHIE TOPT Oip
Typsi OaiilaHbICTBI METaH MOJIEKYJachl kacajaabl. bipireTiH aroMaapbIHbIH
OpTaJBIKTapbIH KOCATHIH TY3Y ChI3bIK OOMBIMEH OpOHTaIIapaAbIH O1piH-01pi KarTa-
YBI HOTIDKECIHJIE KY3€ere KeJleTiH OainanbIic 6 (curma) OaimanbIic neiireni. bisre
Oenri, MeTaH MOJIEKYJTaChIHIAFbl 4 G- OFBIp 0ap. bapibiK KaHBIKKaH KOMIPCY-
TEKTEep/Ieri KOMIpTETi aTOMIaphl SP°- THOPUATEIITCH KYi/ie O0JIa Ibl.

Sp’-ruépuaTeHy. DTHIIEN MOJICKYIaChIHIaFbl KOMIPTETi aTOMBIHBIH Oip s-
KOHE €K1 p-opOuTangapsl THOPUATEHIN, YIII TEHECKEH THOPUITENTEeH OpOUTaI-
nap skacaiinbl. Omnap Gip Teric e3apa Oip-6ipiepine Oipmama 120° Oypsii xa-
caii opHanacaapl. MyHnaii rubpuareny sp’- ruopunreny aeiinesni. Kemipreri
aTroMbIHIa OipeyaeH p-opOuTannap ruOpuaTaIMaraH OONBIM, OJap T-LIOFBIP
Kacayza KaTbICa/bl.

sp-rudpuareny. Erep rubpuareny Oip s-koHe Oip p- opOuTammap xacai-
ca, MyHJIail THOpHUITEHY Sp- THOpUATEHY aeiiteni. byHma skacamran 2 rubpun
opburan Gip-6ipimen180° Oypsi skacaii opHanacaasl. Kanran eki p - opourain
T-IIOFBIP YKacay/ia KaTbICabl. Sp THOPUITEHYTE alleTUIIeH MOJICKYJIAChIHBIH Makiaa
00yl MbIcasl 6oMa anaapl. YIIIIOFBIP CaKTaFaH KOMIPTEri aTOMaphl JKOHE €Ki
KOCILIOFBIP CaKTaraH KOMIpTeri aToMAaphl Sp THOPUATENTEH Kyiiie 00abl.
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TakpIpbIn O0MBIHIILA eCell KIHE KATTBIFYJIap.

1. I[TponuH MoJsIeKyIachIHAAFbl EKIHII KOMIPTEri aTOMBIHBIH THOPUATEHY
TYPiH aHBIKTA.

2. DTaH MOJIEKYJIaChIHIAFbI SP° THOPUATENTSH OpOUTaIap CaHbIH Talrl.

3. IleHTHH-2 MOJIEKY/TaChIHIAFbI SP° THOPUATENTeH OpOHTAII AP CAHBIH AHBIKTA.

4. I'exceH-1 MoJeKyachIHIAFbI G JKOHE T IIOFBIPJIAP CAHBIH €CeNTe.

5. Byranuen-1,3 MonekynachbIHIAFbI 7T HIOFBIPIIAp JKacayaa KaTbICKaH opou-
TaJJiap CaHbIH Tall.

6. LluxmonpormnaH MOJIEKYTaChIHAAFBI SP° THOPUATENTSH OpOUTaIIap CaHbIH
ecerre.

7. I'exkcuH-3 MoOJIeKyJachIHAAFbl IIOFBIP JKacaysa KAaThICKaH opOuTaigap
CaHbIH TaIl.

8. 2,3-mumeTnnOyTeH-2 MOJIEKyYIaChIHAAFbI HIOFBIP JKacayda KaTbICKaH op-
OuTangap CaHbIH Tall.

9. lluknoOyTaH MOJIEKYTaChIHIAFbI LIOFBIP jKacay/ia KaTbICKaH opOuTaniap
CaHbIH ecerTe.

18-§. KOMIPCYTEKTEPIIH TABUFHU KO3JIEPI. MYHAM )KOHE
MYHAWIBI OHJAEY OHIM/IEPI
KemMipcyTekrepiH eH MaHbI3Ibl TAOUFU KO3[Epl MYHAi, TAOUFH Ta3,
MYHaMIbIH CepiK razaapbl )koHE TaCKeMIp OOJIbIN TaObLIaabI.

MyHaii Tackemip Taburu ra3
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MyHaii — ra3 Topizziec, CYMbIK dKoHE KaTThl KOMIPCYTEKTEP/IIH KOCIIaChlHAH
KypaJifaH Maillibuiay, Tyci — capbl HEMece alllbIK KOHBIp PEHHEH Kapa TYCKe
JIEUIHT1, XKaFbIMCBI3 HICl 0ap, cyman >KeHIT OoJFaH CYHBIKTHIK. MyHaHIbIH
KYpaMbIHa, KOMIPCYTErIepJIeH ThIC, Keiie OTTEerUIl, KYKIPTTI )KOHE a30TThI
KOChUIBICTap Aa 6onaabl. Typi skeplieH MIBIKKaH MYHaIbIH KYpaMbl TYpIIilie
00Ja1p1, OJTAPABIH CATBICTHIPMAIIBI CAJIMAFBI JIa TYPIIIIIe OOBITT TaObLTA B,

MyHaliIbIH KypamMblHa KaTThl, CYHBIK JKOHE a3 KYHIHAET1 KeMipCyTeKTep
kipeni. ['a3 xyiiHaeri koeMipcyTeKTep kKep acThIHaH TaOWFU ra3 HeMece Cepik
ra3 (MyHal Ka3blll aJlFaH/ia MIBIFAThIH ra3) Kyiinae mbiraasl. Kypameinia, He-
Ti31HEH, CYMBIK KOMIPCYTEKTep 00IaThIH MyHall — 0aJ1aybI3 Heri3ai, aj KaTThl
KeMipcyTekTep OonaThlH MyHal acdajabT Heri3ai MyHail nen aranaibl.

KetiGip rampiMmap MyHail MeTaml KapOwjake (MeTaaaapIblH KOMIPTEeTuI
KOCBUIBICTapbIHA) Cy 9Cep €TYIHEH, ajl 0acka FajabIMIap MYHAH *ep acThIHAA
KaJIbII KETKeH OCIM/IIK TEeH JKaHyapJiap/AblH IIipyiHeH maiiga 0oiaraH aen 60-
JKaM sKacamnbl.

MyHaii cynan 6ipa3 )eHu1 0osajipl, ic XKy3iHAe cyaa epimeiti. MyHai Typ-
7 KOMIpPCYTEKTep KOCIMachl OOIFaHBI YIIIiH OHBIH aHBIK KaifHay TeMIepaTypa-
CBI OOJIMAMIbI.

OHepkocinTe MyHai/laH pakerajap YIUiH, JU3€Ib YKOHE 1LIKI jKaHy JIBH-
rarepjaepl YIIiH )kaHapMal, CypTy Mainapsl, Oanaybl3 Maiibl, SFHH Ba3eJIMH
XKoHe OacKa eHIMIEP aTbIHAIBI.

MyHail KypambIHIaFbl ©HIMAEPl albIpbIll aly YIIH OJ TYPJl 9ICTEpMEH
KalTa eHzeneai. by omicTepid iniHae eH MaHbI3IBICHI MYHAN Bl (YPAKITASIIBIK
aiiay 60mbin TabbUIaAbL, byHIa MyHali KypaMbIHIaFbl OHIMIEp KaliHay TeMIepa-
TypachlHa Kapail OipiHiH apThIHaH Oipl albIpbUIbIN LIbIFaAbL. MyHail aiinanran-
1a, GacTarnkpl1a OHBIH €H JKeHLUT 06iri — ra3 Topizaec, KoMipCyTeKTep albIpPbLUIBII
mibIFaIbl. byaiiiia aliganrana, Heri3iHeH, Y Typil (GpakuusFa aibIpbUiaibl:

[. 150 °C-xa neliiH — ra3oJiuH, SFHA OeH3MHep.

II. 150 °C-tan 300 °C-ka aeiiH — KEPOCHH.

III. 300 °C-TaH xorapbl — MyHail KaJIJIbIFbl, SFHU KapamMai (Ma3yT).

AWBIPBUIBIN alIbIHFAH YT (paKIUSHBIH SPKANCHICHI KaliTa ai/1anajbl )KoHE
TOMEH/IET1 OHIMJIEp aJIbIHA/IbI.
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I. Ta3o.1uH, siFHu OeH3uHaep ¢ppakumsackl. byn ¢pakuus MonekyaachH-
JIaFbl KOMIPTET1 aTOMIAPBIHBIH CaHbI 5 JeH 9 Fa AeiiH 00oIFaH KOMIpCyTeKTep-
JIeH KypaJjFaH OOJbII, OJapAaH TOMEH/IET1 OHIMJIEP allbIHAIbI:

1. ZKenis 0eH3UH Ta30JIMH HEMece neTposneit a¢upi. [lerponeit adupi, He-
Ti31HEH, epITKIII PETIH/IE KOJITaHbLIaIbl.

2. Oprama 6eH3uH OeH3MH (PPaKIUICH TEXHUKAHBIH Kall canachlHaa KO-
JaHBLTYbIHA Kapail aBUaIUsIIBIK, aBTOMOOUITE OCH3MHI XKoHE Oackanapra Oeti-
Heni. Texaukaaa opra 6eH3uH (PaKIUACHL, HET131HEH, [BUTATEIbACPIHIC JKa-
HapMai peTiHJe KOJJaHbLIa/bl.

3. AybIp OeH3uH HeMece Oackallla ailTKaHa, Turpoud. byn ¢pakuusa nu-
3eJb ABUTATENBICP] YIIIH )KaHApMaid peTiH/Ie KOJIJaHbLIaIbI.

II. Kepocun ¢ppaxuusicel. bys ¢ppakiiusHbl KypailTelH KOMIPCYTEKTEP MO-
JIEKyJIachIHIa KOMIpTEri aTOMIaphIHBIH caHbl 9 naH 16 ra neiiid 6omassl. Ke-
pocuH (pakIusAChl apHalbl OAICTEPMEH Ta3allaHFAH COH, TPAKTOP JBUTATENb-
JEpIHJIE KOHE YH-TYPMBIC, TIPUIUNK KaXETTUIIKTEpIHAE >KaHapMall peTiHe
KOJIJTAaHBLIA/IbI.

III. Kapamaii (ma3yt) ¢pakuusicbl. byn dpakuusgarsl kemMipcyTeKTep
MOJICKYJTaChIH/Ia KOMIPTEri aTOMIApPbIHBIH CaHbl 16 jKOHE OfaH KeIll 0oJajbl.
Kapamaii kaiiTa eHenresie, MbpICalibl, alJaIFaH/ia, OJ1 bIABIPAI KETYl MYMKIiH.
Con cebernti Ma3yT cy Oybl apKbUIbI HEMECE BaKyyMma aiiianansl. MasyTran
COJISIpKa Maiapsl, TYpJi JKary Maljapbl, Ba3eluH, Oanaybl3 KoHE Oackamap
aJbIHA/IBL.

Kapamaiinpiy Typai ¢hpaknusutapbl ailanbin OOJFaH COH, KaJIFaH KaJIIbIK
TyApOH jen aranajsl. ['yapoHHan acanbT o3ipieHeni.

MymHnaiiipl TiKeNeH aifiayna OeH31H jkacanaibl, O1pak peakiys eHiM1 TOMEH
0omaael. MyHaleIH 0acKka (pakIHMsUIapbIHBIH eceOiHe OCH3WH OHIMIH apTThI-
Py MakcaTbIH/1a OHbI KPEKUHTE YIIIbIPaTaIbl:

Ci6H3s —— CgH; g + CgHyq

CsHig ——>C4H;p + C4Hg
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— CH; + CH;~CH,~CH,—~CH=CH,

METaH TeHTEH- |
L » CH;—CH; + CH3;—CH,—~CH=CH,
CH;—CH,—CH,—CH,—CH,—CH; ——> 3TaH OyteHn-1
—>CH,=CH, + CH3;—CH,—CH,—CHj;
9TEH OyTaH
—» CH;—CH,—-CH; + CH3;—CH=CH,
nponaH nponeH

MyHaii KpekuHri OCH3MHHIH IIBIFY OHIMIH apTThIpyFa MYMKIHIIK TYFbI-
3a1bl. ,,KpekuHr» ce31 aFbUIIIBIHIIA CO3 — bIABIPAY AeTeH Il Ounmipeni. by
yAepic HOTHKECIH/IE MyHal KYpaMbIHa KipPETiH )KOFapbl MOJIEKYJIaIbIK KOMIp-
CYTEKTEep BIJIbIpaIl, TOMEH MOJICKYIAJIBIK KOMIpCYTEKTep kKacanajbl. KpekuHr
yAepiciHe MyHaii1aFbl KOMIPCYTEKTED BIIbIpayMeH Oip Karap/aa J1eruporeH-
aey, HUKJIIaHY, H130MepJieHYy, MoJIUMepPJIeHYy CUSKTHI YIepiCTep Ky3ere KeneIi.
MyHaii, HeT131HeH, eKi TYPIIl 9/IC, SFHU TEPMHUSIIBIK KOHE KaTAJU3IIK 9/TICTe
KpeKUHrTene 1. TepMUsIbIK TPEKUHT KOFapbl TEMIIEPATypa KOHE KOFaphl Kbl-
ChIM aCThIHJA KYpri3iaeal HoTuxene sxorapbl MOJIEKYIANIBIK KOMIPCYTEKTED
BIJIBIPAIl, TOMEH MOJIEKYJIAJIBIK KAHBIKKAH JKOHE KaHBIKIIaFaH KoMIpCyTeriiepai
Kacanabl. An Oynap, connai-ak, 6ensun (C, — C,) Gppakuunscoin 6epeni.

TakpIpbITT OOMBIHIIIA €CETT JKOHE KATTHIFYIIap.

1. Temenpaeri gopmynacel OepiireH 3arTap IMNHEH Ta30JduH KypaMmbIH/IA
VIIBIPAUTHIHIAPBIH TaIl.

a) C15Hsz b) C10sz c) C7H16 d) C4H10

2. Temenperi ¢opmynacel OepiireH 3aTTap IIHEH KEPOCHUH KYpaMbIHIA
YIIBIPAUTBIHAAPBIH TaTl..

a) C;H,, b)C Hy, o) CH d)CH,

3. Temenzaeri popmynacel OepuireH 3aTTap 11I1HEH Ma3yT KypaMblHa YIIbI-
palTBIHIAPBIH TaIl.

a) C14H30 b) C18H38 c) CH4 d) C9Hzo

4. C,H, Kypam/bl ajKaH TEPMUAIIBIK KPEKUHT YIEPICIHEH OTKI3UITEHIIE,
HeIe TYPJIl OHIM Kacaabl?
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5. C.H , Kypam/pl anKaH KPEKHMHI YIEPiCIHEH OTKI3UINEHE, HEe Typil
OHIM Kacanaibl.

19-§. KOMIPCYTEKTEPIIH TABUT'U KO3/IEPI.
TABUTU I'A3 ')KOHE TACKOMIP

Ta0uru ra3 KypambIiH/a KOOIPEK MOJIEKYIAIBIK MacCachl Killi O0IFaH
KeMipcyTeriiep 6omaasl. OHBIH IIaMajaHFaH KeJeM >KaFbIHAH KYpPaMbl
temengeriaeit: 80-98% metan, 2-20% OHBIH €H >KaKbIH TOMOJIOTTaphl —
9TaH, MpoIaH, OyTaH jKoHE a3 MeJIepae Kocnalar — cyreri cyndu, a3or,
CUpEK Ke3eceTiHr razaap, kemipreri (IV) ToThIK xkoHe cy Oynapsl.

OjeTTe, MyHail KypaMbIH/Ia €pireH KYiIe OHbI Ka3bIll alFaHAa albIPbUIBII
HIBIFAaThIH CEPIK Ta3aap Ja TaOuru rasmap KarapsiHa kipemi. Cepik ramap Kypa-
MBIHJIa METAH KeMJIey, O1pakK dTaH, MpomnaH, OyTaH >KOHE KOFapbl KOMIPCYTEKTED
ke0ipek Oonazpl. bynaH Teic, onap KypaMmbIHIa MyHail KEHAEpIHE KaTbICThbl 00I-
MaraH 0acka TaOuFy ra3aaparbl CUSKTI KOCBIMIIIANAP SIFHH: CyTeT1 CyAQHI, a30T,
CHPEK Ke3/IeCeTiH ra3nap, ¢y OyJaaphl KoHE KOMIp KBIIIKbIT 00Ia bl

MyHalabpIH cepik ra3gapbl TaOUFaTTa MYHAHIaH )KOFaphia HEMECE KbIChIM
ACTBIH/IA OHJIA epireH Kyuae 0oaapl.

Cepik razgapiaH, CoOHAa-aK MyHaWIbl KPEKUHTIEY/E albIHATHIH Ta3aap-
JaH TOMEH TeMIleparypajap/a aiay KOJIbIMeH 0eleK-00JIeK KOMipCyTeKTEp
anbiHaAbL. ['a3nan nonumep Marepuangap — NOJUITUIICH, TOTUBUHUI-XIOPHI-
Tep aimy MyMKiH. [Ipomnan »oHe OyTaHHaH JETHAPOTECHICY JKOJIBIMEH KOMIpPCY-
TEKTep — MPONUJIeH, OyTUIICH XoHe OyTaJueH ajblHaJbl, COAAH COH OJlap/iaH
Kay4yK >KOHE TutacTMaccaiap CHHTE3 )KacalbIHA/IbI.

MyHaii cepik ra3iapbIHbIH CHIIATTAMACHI

ATbI Kypambi KoanpanbLaysl
r ITenran, rexcan »xoHe | KO3FaJITKBIIITHI ICKE KOCY/IbI KEHIJI-
a3/bl i )
0acKa KOMIpCYTEKTE JIETY VIIiH OCH3UHTE
OeH3HuH pey p YY
KOCITIacChl KOCBLIaIbI
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[Iponan- . ..
5 [Iponan >xoHe OyTaH CyibIITBHIPBUIFaH Ta3 KyHiHzae
TaH ..
Y KOCIachl XKanapmaii petinie KoaAaHbLIA b
Kypraxk Kypawmsl sxarbinan ta- | C,H,, H, »one Gacka 3arrap anyzia
ra3 OuFfu rasra ykcac Jla )KaHapMai peTiHIe KOIIaHbLIa bl

Taburu a3 eH *KaKChl OTHIH, TOJIBIK JKaHAIbl KOHE OTE YJIKEH KBLTYIIBIK
Oepeni. by sxarpiHaH 6acka OTBIHIAPAH ©3TeIICICHET].

CH; + 20,—> CO, +2H,0 + Q

Kasipri ke3ne TaOufu raz XUMHsi ©HEPKICIOIHIE op TYpPIIl KacaHAbl )KOHE
OpPTaHMKAJIBIK KOCBUIBICTAp aJly[a HETi3Ti MIKKi3aT OoNbIn OThIp. MeTaHabl
1500°C xa aeitin KbI3IBIPHIT alleTUIICH J)KOHE CYTET1 aJIbIHAIbI.

2CH;—> HC=CH +3H,

DNEeKTpXUMUST KOMOMHATTAphIHAA AllETWICHHEH CipKe aiueruia, OeH3ol,
CipKe KBIIIKBUIBIH, 3TUJ CIHUPT, KaydyyK >KoHE Oacka 3arrap, aj CyTeTiJieH
aMMHaK, HUTPAT KBIIIKBLI, KaJIHi, HATPUI KOHE aMMOHWJII CeTUTpajap ajbl-
HaJel. MeTaHAbl CyMEH >KOFaphl TeMIlepaTypaza KaTajau3aTrop KaThICYbIHIa
KBI3JIBIPBIIT HIC Ta3bl )KOHE CyTerl anbiHa bl bys Kocna cunmes eaz newineni.

CHy4 + H,O ——> CO + 3H,

TaOuru ra3napabl KaikTa eHAeyA1H Ko oaicTepi xkacanrad. Kaiita eHueynexn
HET13T1 MaKcaT — KaHBIKKaH KOMIPCYTEKTEp/l KaHBIKITaFaH KOMIpCyTeriiepre
allHaJIBIpyAaH Kypaiajbl, COIaH COH KaHBIKIIAFaH KOMIPCYTEKTep *acaH/Ibl
noauMmepiaepre (kayudyk, IjlacTMaccajapra) alHaiablpbulaibl. bynan Teic,
KOMIPCYTEKTEP/li TOTHIKTBHIPY KOJIBIMEH OPTaHUKAIIBIK KBIIIKBUIAAP, CIUPTTEP
XKoHe 0acKa eHIMIEP aTbIHAIBI.

Tackemip.

OThIH peTiHIe KOJJAHBUIYbIHAH ThIC, OJIaH METAJLTYprusi OHEPKICIOiHIe
pynanapjaH TeMip/i OaTKBITBIN amyaa Kell MeJepe Kepek O0IaThiH KOKC Ta
o3ipiIeHe .
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TackeMip apHayIbl KOKC TICIITEPIH/IC ayachl3 KaF/aaii1a KbI3IbIPhIN, KypFaK
aiimanazsl (KOKCTamaabl), OyHAa VIIKBIII 3aTTap, KOMIPTEri ®oHe KyJ Kocra-
ChIHAH KYpaJIFaH KybIC KOCBUIBIC (CyOcTaHIus) — KOKC »x)acanajbl. XKacanran
KOCIIa CyBITBUIFaH/Ia O/IaH TACKOMIp 1Iaiiblp, AMMHAK CYbl, KOKC I'a3bl JIell
aTaJaThIH Ta3 TOPI3AeC, OHIMIEP aJbIHAIbI.

Tackemipai Kyprak aiifiay >KOJILIMEH MIANBIP aJIbIHAABI. TacKeMip MaibIpbl
KYpaMbIH/a apOMAaTThI )KOHE T€TEPOLMKIIIBI KOChUIBICTap O0JIabl. OHIAFbI Op-
TaHUKaJIBIK KOCBUIBICTAp (Ppakuusiiapra Oemin aitbipeiiaabl. byn dpakuusnap
Oip-OipiHEeH TeMIiepaTypackiMeH e3remieneHeni. byn dpakuusiap TemMeHe-
rijep 0oJbIN TaObIIAIbI:

1. XKewnin mait ppaxusice. 2. ®eHon GpaKIUACHI.
3. Hadranun gpakiuscer. 4. XKyTpiHy Qpakiuscol.
5. AuTpatieH ppakuuschI. 6. Tackemip GpakiusChI.

AMMHAK Cybl aMMHaK, aMMOHUI XJIOPHU]I )KOHE KapOOHATTaH KYpaJiFaH CYJIbI
epiTiH/I1 OOJIBII, O/1aH a30TThI THIHAUTKBIIITAP MIbIFAPY/IA Al aIaHbLIA b

Koxc rassl Kypambina 6€H30:1, TOTyOJI, KCUI0IAap, PeHol, aMMHaK, CyTe-
ri cyndun xoHe Oacka 3arTap Kipeai. Koke ra3piHaH amMmMmuak, cyTeri cyndun
OeJiek alibIphUTFaH COH OEH30J1 J)KOHE 0acKa KbIMOAT Oarasibl 3aTTap ajablHAbI.

TakpIpbin OOMBIHIIA ecell KIHE OHBbIH HIeyi.

1. Taburu ra3aplH KypaMbIHIAFBl METAHIBI JKaFy YIIiH 67,2 1 (K.K.) OTTerl
YKyMcaJFaH 0oJica, KacajiFaH KeMip KbIIIKbUI MaccachiH (T) aHBIKTA.
Ecenrin memnryi.

AHIH;IH, METAaHHBIH )KaHy peaKHI/IHCBIH Ka3zaMhbI3.
CH4+ 20, —>» CO, + 2 H,0

Peakuusiman Oenrini, 2 MOnmb OTTEri peakuusra Kipicce, 1 Moib KeMip
KBIIIKbUT Ta3bl albIPBIIBIN LIBIFa/bI. J[eMeK, OTTEeriHIH MOJIIH TabaMbl3 KoHE

IPOMOPIHUS TY3EMI3.

_ 24
n= 67,2 =3 MOJIb
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Erep 2 monb oTTeri peakuusiia KarbiIcKanjaa 1 MoJib KeMiip KbIIIKBLT jKa-
cajca, 3 MOJIb OTTETIACH KaHai MeJIIIepaeri ra3 )acaaasl?

3.1
n=" =1,5 mons CO,
Enpi skacanFaH ra3aplH MaccachlH Ta0aMBbI3.
m=Mr-n m=44-1,5=66g Kayadbl: 66 T.

TakpIpbin 00MBIHIIA eCell KIHE KATTHIFYJIap.

1. Temenpaeri gopmynacel OepuIreH 3aTTap IIIIHHEH ra3ibsl OEH3UH Kypa-
MBIH/Ia YIIBIPAUTHIHAPBIH Tl

A)C H,, B)CH, C)CH, D)CH,,

2. Temenneri ¢opmymnacel OepiireH 3arTap IMIHEH CYWBIK JKAHFBINI 3aT
KypamblH/a YIIBIpAUThIHAAPIH TaIl.

A) C.H, B)CH, C)CH, D)C H,,

3. Temenneri ¢popMmyracel OepiireH 3arTap ilIiHeH KYpFaK ra3 KypaMbIHIa
YIIBIPAUTHIHAAPBIH TaIl.

A)CH,, B)C,H,, C)CH, D) CH,

4. Temenneri hopmynacsl OepuIreH 3arTap iIiHeH KOKC KypaMbIHIa YIITbI-
paNTBIHAAPBIH TaIll.

A) kymon - CH B) cynbdar kpmukeur — H,SO,

C) ac Ty3s1 — NaCl D) 6enson — C H,

5. Tabwuru ra3apIH KypaMbIHIAFBI METAH/IBI KaFy yiniH 11,2 i (K.K.) oTTeri
KYMCcaJFaH 0oJica, JKacajiFaH KeMip KbIIIKbIT MacCcachiH (T) aHBIKTA.

6. Taburu ra3aplH KypamMbIHAaFbl METaHbI KaFy YIIiH 22,4 1 (K.’K.) OTTeri
KyMcalFaH 00Jica, )KacallFaH CyAblH MaccachlH (T) aHBIKTA..

7. 4 MoIb METaHHAH ally MYMKIH OONIFaH aleTHJIEeHHIH KeJeMiH (K.XK.)
aHBIKTA..

8. 67,2 1 (K.>K.) METaHHAH aJly MYMKIH OOJIFaH alleTUJICHHIH MacCachiH (T)
aHBIKTA.
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III BOJIIM. OTTEI'IVII OPTAHUKAJIBIK KOCBIJIBICTAP

20-§. CHUPTTEP. KAHBIKKAH BIPATOM/IbI CIIMPTTEPIAIH
HOMEHKJIATYPACBI, UT3OMEPUSACHI )KOHE AJIBIHYbI

KewmipcyTekrepai KypaMbIHAaFbl Oip HEMece OlIpHeIe CyTeri aToMa-
poiHBIH THApOoKCcHI (-OH) TomKa ammMachIT JKaHybIHAH jKacalfaH OpraHH-
KaJIbIK KOCBUIBICTAp CHUPTTEP JCHiIe .

Erep Oip cyTeri ruipoKCcHiI TOMITIEH aMacca Oip aTOMJIBI CIIUPT, €Ki CyTeTi

arombl OH Tommen anmacca eki aToM/bl, aji YII CyTeri ajaMmacca yII aTOMIbI
CIIUPTTEp Kacajajbl.

CH;~OH Meranon (MeTu ciupTi)  CH,~CH,~OH Dranon (3Tum crupti)

CHy-OH Orauauon-ot- 1,2 (|3H2—OH nponantpuon—1,2,3
CH,—OH (3TUJIEHITIMKON) CH—OH (TIMLEepuH)
CH,-OH
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KanbIKKaH 0ip aToMabl ciupTTep

AJKaH MOJIEKYJIachIHIaFbl Oip cyTeri aroMbIHBIH THApokcua (-OH)
TOTKA aJIMacybl HOTHXKECIH/IE KacallFaH OpraHUKaJIbIK KOChUIBICTAD Ka-
HBIKKaH Oip atomabl cnuprrep Aeiineni. Onap CnH2n+IOH JKAJIIIBI
dbopmynara ue.

i H
H—CTH —> H—(::-—O—H

H H

Meran Meranon

H H H H
H-C—CfH | ——= H-C-Cfo-n

H H H H

Otan DTaHon

CriuprTep 1€ 631H1H TOMOJIOTUSIIBIK KaTapblHa He,
01p OKLUTIHIH Kypambl ©31HEH aJIJIBIHFBI KOHE KEHiH-
rinepinen CH, (MeThiIeH) — TOIKa ©3remieseHel.

HomenkJiarypachl :kdHe nzoMmepusicbl. Ciupr-
Tep palMoHAIIBIK HOMCHKJIATypa OOWBIHIIA paju-
KaJl aTbIHA CIIUPT CO31H KOCKIN OKYMEH JKacasabl.

CH,OH metwun crivpri

C,H,OH stun cnimpri

C,H.OH nponmn crimpti

JKyiieni HOMeHKIaTypa OOMBIHIIIA CIIUPTTEP/II aTay/a:

1. 'mapokcun (-OH) Tom cakraraH eH y3bIH KOMIPTET1 T130€T1 Heri3ri Kemip-
Teri Ti30eri peTiH/e TaHIam aJlbIHA/bI.

2. Herisri kemipreri Ti30eriH mudpiay THIAPOKCHII TOI >KAaKbIH >KaKTaH
Oacranamasl.

3. CriupTTep aThl THICTI KAHBIKKAH KOMIPCYTEKTEp aThlHA «OJD» KOCHIMIIIA-
ChI KOCBIM OKbLIAJIBI.

4. EH COHBIHA TUJIPOKCHIJI TOM KAMChl KOMIPTEri aTOMBIHAA TYPFAH/IbIFbI
nudpMeH KkepceTineai:
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OH OH

o2 3 4 121 3 4
CH,- ?H—CHZ— CH;, CH3—$—CH2— CH,
CHj; CH;4
2-metunOyTtano-1 2-metunOyTaHon-2
Crunpr Panuonaiabsik HoMeHkiIaTypa | 7Kyiesi HOMeHKJIaTypa
dopmyacel

CH,OH METHUJI CITUPTI METaHOJI
C,H.OH STHUJI CIUPTI ATAHOII
C,H,OH IPOINWI CHUPTI IIPOIIAHOI
C,H,OH OyTHJI CIUPTI OyTaHOI

Crnuprrep de ruapokcui Ton OipiHII KeMIpTeri aTOMbIHA IIOFbIPJIAH-
ca OipiHmIi cHUPT, EKIHIII KOMIPTETi aTOMbIHA IIOFBIPIaHCca eKiHIIi CIUpT
YKOHE YIITIHIII KOMIPTEri aTOMbIHA IIOFbIpIanca YUIiHII CHUPT AeHiIemi.

CHa=CHy~CH,—CH; CHy~CH-CH,—CHj (s
OH OH CH3—(|J—CH3
OH
OyTtaHon-1 OyraHou Oyi1-2
OipiHmI cupT eKiHIIi CrupT 2 - METUIIIIPONIaHOA-2

YIIIHII CIUPT
Anpiny onicrepi. CoupTTep , HET131HEH, TOMEH/IET1 9/1iCTepie albIHAIbL:

1. Kypaem apupnepmi ruaponn3 xxacamn ajablHAbL:

//O H,SO4
CHs~C—0—CyH5 + HOH — > CH;3;COOH + C,HsOH

DTunanerar Cipke KbIIIKBUTBI ~ DTaHOII

2. lNanou KockUIBICTapFa CLATUIEP/IH CYIbI €PITIHIICI 9Cep eTTIPLIIN allbl-
HaJbl:
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CH3\ CH3\
/CHBr + KOH (cy) — /CHOH + KBr
CH; CH;
3. OTunen kemipcyTekTepre Temreparypa KoHe Kamaniuzamop — cyigam
KblUKbLT KaTBICYBIHAA Cy 9cep eTTipin anbiHaabl ([ 'uaparray peakuuscer):
CH,=CH, + HO —— CH;—CH,—OH
OTUJICHHIH TOMOJIOTTaphl TUApaTTalIFaH1a eKiHIi HeMece YIiHI CriupT-
Tep Je )Kacalybl MyMKIH. AJIkeHepre cy MapKOBHUKOB €peKeCiHe COKeC KO-
ceiaabl. Kociorslp cakTaran KeMipTeruiepiH CyTeri aToMaaphl Kemn 0olFa-

HBbIHA CYTeri, aj CyTeruiep caHbl KeM OOJFaH KeMipTerire ruApOoKCHII TOOBI
KOChLIa/1bl. ByH/1a, MbIcabl, MPONUIEHHEH €KIHIII PO CIIUPTI Kacaabl:

CH;—CH=CH, + HOH —> CH3—(|3H—CH3

OH
A5 2-MeTWI1 NIPONUJIEHHEH YIIIHIII COUPTTED KacalbIHAIbL:
CH; CH;
CH3—é:CH2+HOH — CH3—é—CH3
O
4. OHepKociNTe METaHOJ CUHTE3 Ta3blHAH (CO+2H2) anplHanel. Peakims
KOFapbl TEMIIEpaTypa, KbICHIM KOHE KaTaau3aTop KaTbICYbIHAA KYPEi.
t° p
CO + 2H, —> CH;0H
TakpIpbin 00MBIHIIA €Cell KIHE KATTHIFYJIap.
1. TemeHnae kenTipuIreH MbIcanaap ilriHeH Oip aToMIbl KAHBIKKAH CITUPT-
3)CH, ,OH 4)CH,

TepaiH xambl popmynacer kepeer: 1) C H, 2)CH,

2n+1 2
2. KentipuireH opraHukajiblK KOCBUIBICTAPABIH CTPYKTYpPAJIbIK TY3UIICIH
’Ka3 JKOHE oJiap iIiHEeH METaHOJIIbIH TOMOJIOTHIH KOpceT?

1) CH,; 2) C,H OH; 3) C,H,(OH),; 4) C,H (OH),

3 JlumeTwit a¢pup >KOHE ITAHOABIH CTPYKTYPAIIBIK TY3UIICIH ka3, Oy 3aT-
Tapabin 0ip-0ipiHe OoJFaH KaTbIHACBHIH KepceT. 1) romosor; 2) moiaumep;
3) cTpyKTypaibIK U30Mep; 4) ChIHBIIAPAJIBIK H30MEP.
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4. Kypambr C.H, ,OH Gosnran cnupTTiH OapiiblK M30MEPIIEPiH JONTEPiHE
a3 )KOHE OJIap/ibl aTaybIH XKaca.

5. 2,3-numMeTun OyTaHoJI-2 HbIH CTPYKTYPAJIBIK (popMyaapblH Kas3.

6. 3-MeTuJI MEeHTaHOH-1 AiH CTPYKTYpabIK opMyIalapbiH Xkas3.

7. 21 r mponuIeHHEH aly MYMKiH O0FaH Oip aTOMIbl CIUPTTIH MaccachlH
€CeIITen Tarl.

8. 70 r >TUiIEHHEH aly MYMKiH OonFaH Oip aroMibl COUPTTIH MacCachlH
€CerITen Tarl.

9. 35,2 r aTUNaLEeTaT TUIPOJIM3IHEH JKacalFaH 3TaHOJI MaCcCAChIH TaIl.

10. 2-6pom Oyranra KOH HbIH CyInbl epiTiHIIICI 9CEPIHEH KacallFaH CIUPT
maccacsl 44,4 T 6osica, )xyMcanraH 2-0poM OyTaH MaccachlH Tail.

21-§. KAHBIKKAH BIPATOM/IbI CITMPTTEPAIH ®U3UKAJIBIK
KIOHE XUMUAJIBIK KACUETTEPI. KOJIIAHBIJTYbI

DOu3nKaIBIK KacueTTepi. CriuprrepiH 6acTanKel TOPT OKUIAEP] CYHBIKTHIK-
Tap, onap e3ine ToH uicke ue. XKorapel cniuprrep (C, H,.OH nan Gacrar) KarTel
3arTap OOJBIIN TaObUIAIbI XKOHE OJlap cyaa ic Ky3iHae epimeiai. CnupTrrepaiH Mo-
JIEKyJ1aJIbIK MacCaChIHbIH apTybIMEH KaiiHay TeMIlepaTypachl a apTa TYCE/.

TuicTi kKemipcyTeKTepre KaparaHaa CIUPTTEPIiH KaitHay TeMIIepaTypachl aHa-
FYPJIBIM JKOFapbl. byFaH ceben cnupTrepae MoJIeKyJIaaapapajibIK cyTeri 0aii-
JIAHBICBIHBIH 0ap ekeHIiri 60mbin TabbutaAbl. CIUpTTEp XKOHE CYy MOJEKyaa-
pBIHIA CyTET1 MIOFBIP OTTErl aTOMIAPBIHAAFbl €PKIH JIEKTPOH JKYMTap eceOiHe
yKacayaibl: Olp MOJIEKyJIaaFbl OTTETl aToMbl 0AacKa MOJIEKYJIaarkl CyTerl aTo-
MBIMEH 63apa MOJIEKYJIAJIAPAPAJIBIK CyTeri 0aiJIaHbIChIH Kacali/ibl.

Cyrteri morpIpiap CIUPT MOJIEKyJadaphl apachklHa J1a, COHAaN-aK, CupT
MIEH Cy MOJIeKyalapbl apachbIHaa Ja )Ky3ere Kemyl MyMKiH.

R—O +8 R -8 R—O_ H
N A

CoHIBIKTaH Ja CIUPTTEPIiH KaiHay TemIeparypachl >KOFapbl Ooajbl.
CriuprTepAiH KaifHaybl YIIiH dKYMCAIAaThIH HET13T1 KBUTYJBIK CyTET] IIOFbIPBI-
HBIH Y31Tyi1HE XKoHE MOJIEKYIanapaslH 0ip-OipiHEH albIPbUTYbIHA KYMCAIAIBL.
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9TaHoa

= cyTeri IOFbIPbI

XUMHUAJBIK KacueTTepi.
1. CiupTTep MoOJEKyIachbIHAAFbl THAPOKCUI TOOBIHBIH CYTEI'l aTOMBI Op-
HBIH METaJlJl HE!JIeHyi HOTHKECIHIE aJIKarojaTTap >kacajialbl.
2C,HsOH + 2Na ——> 2 C,HsONa + HzT
HaTpHUU STHJIAT

AJIKaroyisTTap CyJa ruApONIu3re YIIBIPaUThIH TYPaKChI3 3aTTap.
C2H50Na + H20—>C2H5OH + NaOH

2. Cnouptrep KapOOH KBIIIKbUIMEH CyJ(ar KbIIIKbUIBI KaTbICYbIHIA
peakiusira Kipicin, Kypaeni adupiep xacaiasl. byn peakius stepudukanus
peaKIUsACHl JIeHiIe/Ti.

O O
Il H,SO4 [l
C,HsOH + CH;-C—OH » (CH;—C—0—C,Hs; + H,O
CIpKe KBITITKbLTBI 3TUIAllETaT

3. CruprTi cyndar KbIIKbBUIbI KaThICYbIH/IA KOFaphl TeMIIepaTypaia Kbi3-
ApIpbuIca, Oip MOJIEKyla CHHUPTTEH Oip MOJeKyna Cy IIbIFybl ece0iHe Ka-
HBIKIIAFaH KOMIpCyTeTiiep Kacajabl, STaHOIIaH dTHICH jKacalabl.

t>140°C, H,SO, (komc)
CH;-CH,-OH » CH,=CH, + H,O

4. CriupTTep TOMEHIpeK TeMIeparypaja cyldar KbIIIKbUTBIMEH KbI3IbIPbLI-
ca, Kl MOJIeKyJIa CIUPTTEH O1p MoJIeKyJia Cy albIpbUIBIN JKail 3(pup xKacanbl.
82



t <140°C, H,SO
2 CHy~CH,~OH SO, 000) CHe-O—CoHs + Hy0

Cy MoJneKynachIHbIH albIPBUIBII IIBIFYBIMEH OPEKeTTECEeTIH peaKius-
Jap JerupeTTeHy peakuusichbl aeiineni.

5. CnuptTep OTTerife KaHbI KOMIP KBIIIKBLI )KOHE CY/IbI )KacaiIbl:

CoHpntiOH+1,5n0; —» nCO, + (nt1)Hy0

Stun comprinis kanys: CoHsOH + 30, — 2 €Oy + 3 H)0

Bytun cniuprinin xanysr: C4HoOH + 60 ——> 4CO, + 5H0

Konnanbliybl. DTaHON A9PITEpIIKTe 3alaiJaHbIPYIIbl Kypal peTiHae
KoJIJaHbLIaAbl. TeMrieparypaHbl eJjlIeyAe TepMOMETpIIep/ie KOJIaHbLIaIbL.
OTui cnupT ar3ara Kymri acep etesl. O xyiike )xyiect, ac KOpbITy MyLLIElIepiH
KOHE JKYPEeK KaH-TaMbIpJIapbIH ICTEH MIBIFAPBII aybIp AEPTKE MIAABIKTHIPAIBL.

TakbIpbIN 00MBIHIIA €Cell KIHE KATThIFYJIap.

1. CniupTTepain KaitHay TemIepaTypachl TUICTI KOMIPCYTEeKTIH KaliHay TeM-
neparypachlHaH KOFaphl 00JIYBIHBIH ce0e01 Hee?

2. 18 r mponusl CHUPTIHIH >KETKUIIKTI MeJIIIep/erl HaTpuil MeTallbIMEeH
oceprnecyiHeH Kanma keseM (1 K.k.) cyTeri airy MyMKiH?

3. 23 1 5TUN COUPTIHIH KETKUTIKTI MOJIIIEPAETi HaTPpUll METaIbIMEH dCep-
JecyiHeH Kania keneM (1 K.k.) cyTteri aimy MyMKiH?

4. 9,6 T METUJT CHHPTIHIH XKETKUIIKTI MOJIIEPIETl HAaTPpUH METaJIbIMECH
ocepiiecyiHeH KaHmia kesieM (1 K.k.) cyTeri ainy MyMKiH?

5. KenripinreH TopTinTeri e3repicTep/ii amasFa acblpy MYMKIH OOJIFaH pe-
aKLUsATIap/IbI Ka3:

A) CH, —> CH;—Cl—> CH3—CH; —> CH3;~CH,—Cl —>

—>» CH3;—-CH,-OH —> CH3—CH;
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B) CH3—CH»,~-OH —» CH,=CH; —> CH;—-CH3; —> CH3—~CH,—Cl—

/,

—> CH3-CH,-Cl—>CH;-C

7
~

0
7
C) CaCO; —> CaC,—> CH3—C_ e CH;~CH,~OH —>

~

—>» CH3-CH,-Cl— CH,=CH,

6. 92 M Kenemaeri THIFbI3ALIFLI 0,8 I/MJT OOIFaH ATAHOJIBI TOJNBIK JKaHY
YILIIH Ka)keT OoiFaH ayaHblH KeseMiH (1 K.xk.) Tam. (Aya KypamblH/Ja OTTET1HIH
kenemik yiaeci 20%)

7. 36 r mpOMaHOJIIbI TOJNBIK XKaHY YIIIH KaKeT OOJFaH ayaHbIH KOJIEeMiH
(1 k.x.) Tam. (Aya KypaMbIHAa OTTET1HIH KesneM ik yieci 20%)

8. 30 T mpomaHONIbI TOJBIK KAHYBI HOTMIKECIHIE HEIlIe TPAMM CY >Kacayiaiibl?

9. CriupTTepiH Xalmbl )KaHy (opMylacklHaH Tal1alaHbIl TOMEHICT]

peakmusHb! KanracTep sxkone TeHectip. C4HOH + Oy ———
10. 20 r mpomaHONIBIH TOJBIK KaHybl HOTHXKeCiHAe Hetre (I K.k.) keMipTeri
(IV)-ToThIK xacanabl?

22-§. KON ATOM/IbI CHUPTTEP. AJTBIHYBI JKOHE KACUETTEPL
KOJJAHBLTYBI

Kypambinga OipHerie ruipOKCHII TON CaKTaFaH OpPraHUKaJIbIK 3aTTap
KOl aTOM/IbI CIUPTTEP Jeiiei.

Omnap KaHBIKKaH KOMIPCYTEKTer1 OipHeIIe cyTeri aToMbl OpHbIHA OipHeIle
THIIPOKCHII TONTAPhI aJIMACKIIT KaHYbIHAH JKaCaIa bl
84



H30omepuscel :xoHe HOMeHKIaTypachkl: JKylienl HoMeHKI1aTypa OoWbIHIIA
2 aToMJIbI CITUPTTEP/Ii aTayaa THICTI KOMIPCYTET1 aThIHA <«JIHOJ» KOCHIMIIIACHI
KOCBLIa/Ibl J)KOHE THIPOKCHII TOTI CaKTaFaH KOMIpTEri aroMIapsl udprapMeH

KepceTuieai: Dranguon - 1,2
H H H
H—é—H H—(lj— H—clt— O—H
oran Ly Hed T H_l_o_H
f 1'{ f
[Iponanamon - 1,2
H H H
H——H Ho H-{0—H
IIponan H—C—H ———> H—é— — H—é— O—H
H—C—H H—é—H H—é—H
b f i
[Iponanmon - 1,3
H }II H
H—(li—H H—(|3— HeC—O—H
Iporan H—(L,—H s H—(|7—H —> H—(lj—H
He H—Cli— H—C—O—H
b H b

Erep aTan MoneKynachIHIarbl 2 CyTerl aTOMbIH T'HAPOKCHII TOIKA aIMAaCThIPCAK
STUJICHIIIMKON (hOpMYSIachl Kellin IbFaabl.byHa cyteri aromaapsl Typii Kemip-
TeriIepeH aJIbIHbII, OJapAbIH OPHBIHA THAPOKCUII TONTap Keel. DTHICHIIUKON-
bl XaJIbIKApaJIbIK HOMEHKIIaTypa OoibIHIIA STaHuon-1,2 nen Te arayra 6oapl.

H
|
H—C—O—H CH,—OH  «3runenrmkomn
| Hemece | CH,(OH)CH,(OH)
H—C—O—H CH,—OH Orangnoi-1,2
|
H
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KypambiHga eki THAPOKCHI TONTaphl OOJIFaH CIIUPTTEP €Ki aTOM/IbI
cnupTTep neuineni. Mpicabl, STUICHTITUKOI.

Jlon conpail mpomaH KypaMbIHAAFbl YIII CyTeTini TUAPOKCUI TONTapFa a-
MacThIpcak MIepuH (GOpMyNIachl kacananbl. Taburu Typae, Typil KemipTe-
'l aTOMJapbIHAAFbl CyTErUIepAl THAPOKCHII TONTApblHA aJIMACThIPAMBbI3 JKOHE
DIMLEPUH POpPMYIIachIH XKacaMbI3. [ THIIEpHHII XaJIbIKapaiblK HOMEHKIIATypa
OolibIHIIIA TIPOTTAaHTpHOII-1,2,3 1en Te aTajaapl.

H

|
H—C—O—H ?HZ_OH [Iponantpuon-1,2,3
H—le—O—H Hemece (le—OH “I'nmunepun”
H—C—O0—H CH,-OH

H

CH,(OH)CH(OH)CH,(OH)

Y1 cyTeri aToMbI THAPOKCHIT TONITapFa alIMacKaH KOMIPCYTEKTep Yl
aToMJIbl CIUPTTEP Aciiineni. bynapra rumnepuH Mbicar 00abI.

Bapablk kem aromabl CUPTTEPAE THIAPOKCHI TONTAPBIHBIH OPKAHCHICHI
Oerek-06JIeK KOMIpPTET1 aToMAapbiHa KOChUIFaH Ooyanbl. Bl THAPOKCHI TOIT
O1p KeMipTeri aTOMbIHA KOCBUIFAH CITUPTTI JKacarl 00IMaiIbl, OUTKEH1 MYH 1al
CIIUPTTEP TYPAKCHI3 OOTAIbI.

@Ou3ukaablK Kacuerrepi. Kem atomapl cniupTTepliiH OKUIAEpi STUIICH-
TJIMKOJI, TIMIICPHUH JKOHE 0acKa CIUPTTEP TOTTI JOMIe Me OOJFaH CYWUBIKTHIK.
DTUJICHTIUKOJ JKOHE TIIMIIEPUH Cyda JKaKChl epual. ToTTi momMai OOmybIMEH
O1pre YTHJICHIIIUKOJ YIIbI 3aT OOJIBIN €CenTeNe/I].

XuMHSIBIK KacueTTepi. [ MIpoKchT Tomka ue 3arTap peTiHze, KOT aTOMIbI
CIUpTTEp OIp aTOMJIBI CIUPTTEPiH KONTEICH KAaCUSTTEPiH ©31H/1e OailkaTabl.

MpIcaibl, HATPU METaJIbI STUIICHTIIUKOJ THAPOKCHI TONITAPBIHIAFBI CyTe-
rire aJaMacbIHAIbL.
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CH,—OH CH,—ONa
+2Na — > Hzf

| ' *
CH,—OH CH,—ONa

[muniepunae e cyTeri aTOMIapbIHBIH CUITLIIK METaJUT aTOMIapbiHa ajlMa-
Cybl OaKbUTaHAIBI:

(|:H2— O—H CH2— O—Na
?H—O—H + 3Na ——» CH—O—Na + 1,5H2¢
CH-O—H CH,-O—Na

A criupTTepre rajJoreHcyTeruiep acep eTTIpuIreHie THAPOKCUI TONTAPHI
raJIOreHIEpre aaMacasl

(|3Hz—0H HCl CH,—Cl HO
+ — > +

CH,—OH CH—OH

CH,—OH CH,—Cl

| +2HCl ——> | +2H,0

CH,—OH CH,—Cl

Kemn aromab! cimptTep sxaHa d3ipaenreH Mbic (1) ruapToThIK epiTiHAiciMeH
oceprecii, THIHBIK KOK TYCTI epiTiH/l XKacaiaabl. by peakius kem aToMIbI
CIIUPTTEP YIIIH cara peakuschl OOJBIT eCenTeNe]Il.

i " y
H—C—O0—H H—C—0-..___ O—C—H
2 | + Cu(OH | "“Cu( | +2H,0
H—C—O0—H u(OH) > H—?—O/ “(l)—(lj—H ?
H H H H

Conpaii-ak MMUIEPUH HUTPAT KBIIIKBUIMEH peakIusFa Kipicim Kypaeni
a¢up Kacanpl:

CH,-O—H CH,—~0O—NO,

ClH—O—H + 3HNO; ——> (EH—O—NOz +3H,0

CH,-O—H CH;-O—NO;
Hurpormuuepun
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Byn a¢up yuriH oHblH Tapuxu atel 6onraH « HuTporuuepun» KeHIHEH KO-
TaHbLIaaAbl. HUTpOrHIepruH 1opirepiiikTe KYpPeK ChIPKATTapbhlH eMeyAe KeH
KOJIJIaHbLIAIbI.

AJbIHybI. KeIm aToMIbI CIUPTTEP/IIH aJIbIHY 9AICTEpl OIp aTOMIBI CIIUPT-
TEPAIH aJIbIHY 9/IICTepIHE YKcac OOJbI TaObLIa b,

1. 1,2-mxJ0paTaHIbl Cy KaTbICybIHAA THAPOIM3ICTT STUIICHIIIMKOMN aTy MYMKIH:

CH,-Cl CH,-OH
| +2H,0 —> | + 2HCI
CH,-Cl CH,-OH
2. MaiinapaplH TUAPOSIN31 HOTHXKECIHIE [IMIIEPUH JKacaiabl.
(l? 0
/
H,C—O—C—R' HLC—OH HO—CLR'
N ey
[l /
HC—O—C—R" + 3HOH—» HC—OH + HO— C - R"
N o
[l /
H,C—O—C—R" HL—OH HO—CLR"
DIUIEPUH

TakpIpbin 00MBIHIIA eCell KIHE KATTHIFYJIap.

1. 1,2,4-6yTaHTpUONIIBIH CTPYKTYpaJIbIK (POPMYIIACHIH ChI3.

2. TeMeHe KeNTIPIATEH ©3repicTep/l amalFa achlpy YIIiH KaXeTOOIFaH
peaxiys TeHAEYIepiH Ka3:

a) CHy— CHy— > CH;— CH,— Cl—>» CH,— CH,—> CH,—CH,
on  Om
b) (|1H2—$H2—> (lez—?H2—> HC=CH—> H;C— CH;—>
OH OH cl Cl
—» H;3C— CH,Cl—> CH3;—CH,—> CH,—CH,—> CH,—CH,
on on  OH
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3. DTWIEHIVIMKOJM ’KOHE MIMUEPUHHIH CTPYKTYPaJIbIK TY3LIICIH a3 JKOHE
oJlap KYpaMbIHJAFbI G JKOHE T MIOFBIPJIAP/ABI €CENTe.

4. DTUNETTHMKOI ajTy/ia KOJNJIaHBUIATBIH PEeaKIUs TEHICYIH kKa3.

5. 1,2 MOJTb ATHIICHITIMKOJIFA JKETKUTIKTI MOJIIEPAE HATPUIA METalbl 9Cep €T-
TIPLI, PEAKIHs HOTHKECIH I JKacaJlFaH TIIMKOJISITTBIH MacCachiH (T') €cernTe.

6. 0,8 MOJIb ATUIICHIVIMKOJIFA XKETKUIIKTI MeJIIIEp e KaIui MeTalbl 9cep eT-
TIPLII1, peaKIus HOTHKECIH/IE )KacaFaH CyTETiHIH MaccachiH (T) ecerrTe.

7. 0,5 MONb TIUIEPUHTE KETKUTIKTI MOJIIEpAE HATPHI METalbl ocep €T-
TIPLJII1, pEeaKIusl HOTHKECIHIE KacaFaH ra3neiH keyemiH (I K.k.) ecenre.

8. Erep 27,6 r munepunre Hatpuil MeTanbl (’KETKUIIKT1) acep eTTIplice,
Henie JUTP (K.K.) ra3 alblpbLIabl?

9. Erep 31 r aTWJICHITIMKOIFA HATPUN MeTalbl (3KETKUIIKT1) ocep eTTipiice,
Helre JUTP (K.K.) ra3 aiblpbliaab?

10. Erep 43,4 r >TUICHITIMKOJIFAa HAaTPUH METalbl (KETKUIIKTI) ocep eT-
Tipuice, Helle JUTP (K.K.) ra3 aibipbliaibl?

23-§. PEHOJIIAP ’)KOHE APOMATTBI CIIUPTTEP.
AJIBIHYBI ’KOHE KACUETTEPI

AIIBIK TI30€KTI KOMIPCYTEKTEP CHSKTHI apOMaTThl KOMIPCYTEKTEpHAl e
TUAPOKCUIIII KacueTTepl 6ap. by KocwuibicTapaa ruapoKCcuil Tonrap OyHip
Ti30eKTeri KeMipTeri aroMapblHa HeMece OEH30JI CaKMHACHIHIAFbl KOMIpTeTi
aToMIapbhIHA KOCBUTFaH 00JIybl MYMKIH.

Kypambinga OH 106561 Gap 6oFraH apoMaTTbl CaKUHAIBI KOCBUIBICTAPIbI
€K1 TOIKA a)KbIPaTy MYMKIH.

1. Tuapoxcus ToObI OEH30J1 CAaKUHACBHIHAFBI KOMIPTETIre TiKenel Ko-
CBUIFaH KOCBUIBICTAp (peHosaap aeiiien.

2. 'mapokcuit TOOBI OEH30JT CAKMHACHIHAFbl KOMIPTETIre TIKeJIeH KO-
CBUIFaH KOCBUIBICTAp APOMATTHI CIIUPTTEP JACHiIe 1.

dDeHoJIAAP
Kypambingarsr OH canbina kapan 6ip aTOMABI JKOHE KO aTOMAbI (PeHO-
nap 00JTybl MYMKIH.
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OH OH OH
OH OH
OH

(eron IMPOKATEXHMH IMPOTAJION
1,2-nuruapoxcu 1,2,3-tpuruapokcu
OeH30II OeH30I1

@DeHOIbIH TOMOJIOTHI PETIHAE 0-KPe30Jl, M- KPEe30Jl JKIHE P- KPe30JAapabl
KENTIpyiMi3 MYMKIiH.

OH OH OH
CH;

dbeHon dbeHon
0 - Kpe3ol m - Kpe3olr p - Kpe3oi

OH TonTeiH OGeH305 OYHip Ti30EriHAeri KoMipTeri aToMbIHA OalIaHBICHI
HOTHIKECIHJIE JKacaJlFaH 3aTTap apoMaTThl CIUPTTEp Aeiineni. Mbicaibl, OeH-
3WJI CIIUPT, 2 - PEHHIT ITAHO.

i<}

2 - penwnn staHoON OEH3HJI CITUPTI

AJbIHYBI. 1. OHepkacinTe heHoI XJI0pOSH30Abl KaTaIu3aTop KaThICYbIH-
Ja KYWIIpTill HAaTpUHAIH epiTiHAICI 9cepiHe THAPOJIU3AeN aTbIHAIL.

C¢HsCl+ NaOH——>C¢HsOH + NaCl

90



2. Keitinri xputgapia TexHukaga GeHosa ajny yiriH XJ10pOeH301bl THIPO-
JU3/AEY 9IICIHEH Maii1amaHbUIBII XKaThIp:

C¢HsCl1+ HO—>C4H5;OH + HCl

@u3ukaabiK Kacuerrepi. DeHon — oTKip MICTI Cy/Ia HAIIAp EpUTIH, TYyCCi3
KPHUCTAJLI 3aT.

(C,H,0),Fe

®deHour Kpucrangapsl

®enonmap cnuprre, dbupae xoHe OEH3071a KaKchl epuil. Tepire Tycce
kyiaipeni. ®enon temip (I1I) xmopuanen kynpen 3aT kacaibl, Col YIIH Oy
peakius (heHOIFa cara peakIysIChl OOJIBIM €CenTeNe .

I

OH O O

3 [0 )|+ rect—» © © © + 3HCI
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XuMHsIBIK, KacueTTepi. DeHomnIa TuapoKCHIT Ton OSH30IT SAPOCHIMEH TiKe-
Tieli GaiIaHBICKaHbI YIIIIH OHIAFbI AJIEKTPOH THIFBI3BIFBI OCH30J1aFbI CUSIKTHI TCH-
nevi GenminOereHairineH peHonaap OSEH30MFa KaparaHia peakiysiFa OHal Kipices.

1. denonmap CUPTTEp CIUPTTEP CUAKTHI HATPUIT METAIBIMEH dCEPIIeCKEH-
ne, GeHOMATTAPbI KACANUIBI )KOHE CYTET1HI allbIpajIbl.

2C¢Hs0OH + 2Na——>2CcHsONa + H2¢

2. CnuptrepeH e3reiie Typ/e (heHonaap CUITIIEpPMEH JIe peaKiusiFa Kipicel.
Byt dheHONIBIH KYTIICI3 KBITKBUTAB KACHETKE Ue EKEH/IITH KOpCeTe/Ii:
C¢HsOH + NaOH—>C4HsONa + H,O

3. ®enonmmap Opomasl cymMeH ocepiecin 2,4,6-Tpubpom deHon (ak TycTi
IIOT1H/I1) Kacaabl.

OH OH
Br Br
© + 3Br,———> ‘<ji + 3HBr
Br

2,4,6-tpubpom deHon

4. deHonap KETKUIIKTI MOJIIEp/e HUTPAT KbIIIKbIIMEH pEeaKIMsIFa Kipicil
2,4,6-TpuHUTPOGEHON (MUKPUH KBIIIKBLIBI) )Kacalabl.

OH OH

O,N NO,
+ 3HONO) ——> +3H,0

NO,
2,4,6-tpuHuTpodeHon
IMUKPUH KbIIIKBLIbI
MUKPUH KBILIKBLIBI
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TakbIpbIn GOWBIHINA eceln JKIHe )KATThIFYJIap.

1. 2 aTroMabI apOMATThI CIUPTTIH U30MEPIIEPIH Ka3 )KOHE XaIbIKapaIbIK HO-
MEHKJIaTypa OOWbIHINIA aTaJIybIH kKaca?

2. 3 aTOM/IbI apOMATTHI CIIUPTTIH U30MEPIIEPIH ka3 )KOHE XaTbIKapaJIbIK HO-
MEHKJIaTypa OOWBIHINIA aTaTybIH kKaca?

3. ®eHOoNAbIH HUTPAT KBIIIKBUIMEH PEaKIMICHl >KacajFaH 3aTThl KOpCeT
YKOHE aTaybIH Kaca.

4. benzun cnupT xoHe PEHOT KYpPaMBIHAAFHI G JKOHE T MIOFBIPIAP/IbIH KO-
CBIHJIBICHIH TaIl.

5. 1,2-quruapokcuOeH301IbIH, KYPaMbIHAAFbl G KOHE T IOFbIPIAp/IbIH Ca-
HBIH TaIl.

6. 1,2,3- TpuauTHAPOKCUOCH3OIIIBIH KYPAMBIHIAFBI G JKOHE T IIOFBIPIIap-
JIIH CaHBIH TaIl.

7. 2 Monb (PeHON XJIOPMEH peaklusFa KipiCKeHAe peakuusaaH coH 146 r
rajoreHoCyTeri xacajaran Oosica, OCH307 CaKWHACHIHIAFbl CYTETIMEH OPBIH
aJMacKaH aroM(J1ap) MeJIIIepiH Tarl.

8. 0,25 monb (eHonm OpOMMEH peakiusFa KipiCKeHIEe peakUusgaH COH
60,75 T rasoreHocyTeri kacanraH 0osca, (PeHOT CaKMHACBIHIIAFBI CyTETiMEH
OpBIH aJIMacKaH aToM(Jap) MeJIIIEepIH TaIl.

24-§. OKCOKOCBIJIBICTAP. ALAEI'IATEP.
AJIBIHYBI ’KOHE KACUETTEPI

(0]

//
Kypambiama kapoonwmt tom — C—— cakTaraH KOCBUTBICTAP OKCOKOCHI-

JabicTap neiiieni. OKCOKOCHUIBICTAp CHIHBIOBIHA ATICTHT )KOHE KETOHAP
JKarazpl.

Anjgeruarep

0)

/7
Kypambinaa angerua tom —C—H cakraran KOCBUIBICTAp aJijie-
ruarep geiineni. Onapapin xannsl popmynacer C H, O.
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H H H 0
g N
H—C_ HCHO MeTaHai T T Ty
H (bopmannern) H H H
C3H,CHO
II{ 0 OyTaHom
H—?—C\ CH;CHO STaHan (Mol anmerun)
H CHUDKa aJlJICTU/I
o (cup ) H H
3121 1 _O
H H N
P IPOIOHAI H CH; H
H—C—C—C C,HsCHO p
I|{ I|{ (MIPOTIMOH AJIICTHT) CH;CH(CH3)CHO

2-MeTuI1 MporaHai
(n30Mmait anerun)

Homenknarypacel. AnferuaTepi aTblH arayia TPUBUAT HOMEHKIIATY-
pa KeH KoJiJaHbuIaael. byHaa THICTI KapOOH KBIIIKBUT aTbIHAAFEI ,,KbIIIKBLT
CO31H ,,aleTu ] Ke aIMacThIpy KETKUTIKTI. MbIcaibl: KYMBIPCKA KBIIIKbUIFA
colikec KyMBIPCKa ajJIeru/l, CipKe KbIIIKbUIbIHA COUKEC CIpKE ajJIer .

Kytieni HomeHkIaTypa OOMBIHIIA, THICTI alIKaHFa «a&1» — KOCBIMIIIACKHI KO-
CyMeH KepceTiiei. MpIcabl: MPOMHOH alAeTUATI IponaHaJ, Mail alJeru/aTi
OyTaHaJ1 Jien aT KOMbIIaabl.

H H H H H
0 L0 L0 12 10
T i T
H H H H H H CH3 H
Kymeipcka
alaernu Cipke anne- .
[Tponvon angerun | M3omai anjgerug HeMece
(popmanme- | rum HEMEce
HEMece MporaHal 2-MeTuJIponaHan
T'Uj1) HEMece dTaHall
MeTaHaJ
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AJbIHY daicTepi.

1. Bipinmi cnupTTepai TOTBIKTBIPY — OIpiHIII CIUPTTEP TOTHIKKAHAA aJl-
JETUATED Kacayapl:

Mpic(Il) TOTBIK METaHOABI TOTHIKTHIPFaHAa POpPMATIETU]T JKacanaibl:

H
O
| /
H—C—0O—H + Cul0O ——> H—C\/ + Cu + H,0
}ll H

byn peakimst y3aikci3 xKanracaibl, OUTKEH] peaKIusia albIPbUTBII IMIBIKKAH
MBIC METaJbl aya OTTETIMEH KaWTa TOTHIFBIN, METAHOJIBIH KaHa 06JIEKTepiH
TOTBIKTaHABIpa Oepe/Ii.

2Cu + O, —> 2Cu0

2. AlleTHJIEHHIH THAPATTAHYbI — ALIETUJICH Cy MOJIEKYJIaChIH KOCHIII Cip-
ke anaerun xacanael. (M.I. KydepoB peakuusichl):

2+ H O

Hg | 4

H—C=C—H + HOH ——> H—C—C\
}|I H

3. BipiHmi keMipTeri aTOMbIH/IA €Ki TalloTeH aTOMAAphl CaKTaraH allkaH-
Jap/el TUAPOIU3ICT alAeTUATED albIHAIBL.

g 1
H_C_(lj_H +2H20—>H—(|3—(|3—H + 2HC1
H Cl H OH

AnbIH KbICKa Mypcar 6ap 0onaThlH TYPaKChI3 €Ki aTOMABI CIIUPT Kacaja-
161, TypakChI3AbIFEI ceOe01HEeH, OYIT CITUPT CY KOHE dTaHAJFA bIIBIPAIbI.

H OH H o

|| | 4
H_$_(|3_H S H—Cli—C\ +H,0

H OH H H
Oranauon - 1,1 DTaHan
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DOu3uKaAIbIK KacueTTepi. Angeruarep/iy e OipiHIll eKuT—KYMBIPCKa a-
nerun (popmangerun) KapanaibiM Karaaiia TYHIIBIKTBIPFBIN OTKIP MICTI Tras.
AnneruarepiH TOMEH OKUIIEpl CYHBIK 3aT OOJIBIIL, CY/Ia dKOHE OPTaHUKAJIBIK epiT-
Kimrepze oHait epul. YKorapel eKUIIEpl KaTThl 3aTTap Oosbin ecenrtenesi. Onap-
JTBIH, MOJICKYJIAJTBIK aYBIPIIBIFBI apTYBIMEH KaifHAY TeMITepaTypachl apTa ibl.

Anperunrepae MoJIeKyialapapayblK CyTeri OailaHbIC 00JIMaFaH IbIFbI Ce-
OemnTi, oJlap/blH KaliHAy TeMIepaTypachl TUICTI COUPTTEP JKOHE KapOOH KHbIIII-
KbLIAAP/IbIH KaliHay TeMIlepaTypachlHaH OipiiaMa ToMeH O0Oabl.

XuUMHSJIBIK KacueTrTepi. ANJEruaTep XUMUSUIIBIK peakiusjgapra OHai
Kipicei.

AJerua yiiH TOTBIFY, TOTBIKCHI3IaHy KoHE KOHACHIIATTaHy PeaKIUsIIaphl
TOH OONBIT TAOBLIAIEL.

Aneruarepain TOTBIKCbI3AAHYbI. Anjeruarep Ni Karaau3aropbl KaTbl-
CYbIH/Ia CYTETiHI KOCHIN alxybl MyMKiH. byHna anaeruarepaeH Tuicti OipiHIi
CIIUPTTEp ’Kacasajbl:

H H H H H
I 1 0 Ni. 0
Z i, t ||
H—(—¢—C{ #H, ——» H—(—C—C—O—H
Hu H H H

AJieruaTepaiH TOTBIFYbI. AJIJIETUITEp OHAW TOTHIFATbIH KOCBUIBICTAP
6ombin TadbuTaAbI. OJiap TINTI aya OTTETICI HEMeCe KYIICI3 TOTBIKTBIPFBIIITAp,
MBbICaJIbl, KYMIC TOTBIFbIHBIH @MMHUAKTBI epiTiHAIC] %oHe MbIC (II) ruapToThIK
ocepiH/ie OHAll TOTHIFAIbl. ANJACTUATEPIH KYMIC TOTHIFbIHBIH AaMMHAKTBI
epiTinaiciMeH TOTBIFYBl «KyMic aliHa» peakuusicel naedineni. byn peaxius
aJIETUTED cara peaKIusIchl OOJIBI eCenTeNeI:

t° /O
+ A0 (NH;) ——» CH3—C” + 2Ag)
H “o—H

ToThIKChI3aHFaH KyMiC TPOOUpKa KaObIpFatapbIHa JKaIThIPAK KbIPTHIC KYHiH-

7

CH;—C’

JIe OTBIPAJIbI, JT AJIJCTH/T TOTHIFBIT, THICTI OPTaHUKAJIBIK KBIIIKBUTFA aifHaJIa Ibl.

backa 61p cumnarTel peakmus angeruarepai Moic (1) THAPTOTHIKIIEH TOTHIKTaH-

neipy 6omanbl. Erep mbic (II) ruapTOTBIFBIHBIH KOTiaalp TYCTI IIETiHAICIHE
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aJIIeTU/]] epITIHJIICIHEH KOChLJICA JKOHE KOCIMa KbI3bIPhUICa, OH/IA aJlIblH MbIC
(I) r_APTOTHIFBIHBIH Capbl MIOTIHIIC] XKacana bl KbI3ABIPY KaIFAaCThIPhLIFaHA
KbI3bLI TYCTi MbIC(]) TOTBIKKA aifHaMaIbL:

0 0
7,
CH;—C_ + 2CuOH), —> CH3—cf + 2CuOHy+ H,0
H O—H capsl
2CuOH —>CL120+ + H,0
capsl KBI3BLI

Byn peakius na «kymic aifHa) peakIUsaCchl CUSKTHI aJICTHATEPre TOH cara
peakmuscel 0oabl.

Anperunri geHoIMeH KartanuzaTopiiap (KbIIIKBUT HEMECE Heri3) KaThl-
CYBIH/Ia KbI3JIBIPBLUIFaH/1a MOJIMKOHICHCAIIMS PEaKIUsACHl JKacaalbl, ajl peak-
WS HOTHKECIH e (PeHOIPOpMATIET /T AHBIPHI )KOHE CY Kacajlabl.

[TonkoHaeHCAIMS PEAKIIUACH JET MOJICKYJAIBIK aybIPJIBIFBI Killll OOTFaH
MOJICKYJTAJIBIKTAaH YJIKEH MOJICKYJIAJIBIK JKacalaThIH )KoHe OYH/Ia KOCBHIMIIIA 3aT-
Tap/ibIH albIPbUTYBIMEH (CY, CIUPT) SPEKETTEHETIH YAEpIC alThbUIa IbI.

OH
H 0
7/
+ nH-C/ —>
H
B OH OH OH ]
— > + nHO

— —n
dbeHonpopManaeTH I MANBIPHI

7 — Opranukaiblk Xumusi, 10-ChIHBIT 97



TakpIpbin 00MBIHIIA ecell KIHE OHbI 1IeNly.

1. MetaHo1 OybIHBIH ayaMeH KOCHACHI KbI3AbIPbLIFAH MBbIC YCTi-
HEeH OTKI3LIi. AJILIHFAH OPraHUKAJBIK OHIM Cu(OH)z-MeH peakuusira
kipickenae 121,5 r capsl TyHO0a kacananbl. Peaknusia KaTbICKaH CIIUPT
MaccachbiH (I) aHbIKTa?

Ecenrin memnryi:

Jlemek, ecenTiH Lentyid Taly yIIiH, ajJbIMeH, apTTa KeATIPUITeH peak-
Ul TSH/ICY1H JKa3bIIl aIaMbl3.

CH;0H + CuO ——> HCHO + Cu+ H,O

ATBIHFaH OpraHMKaibIK oHiM MeTanan 6oinsir, on Cu(OH),-mMen peakuus-
ChIHAH MeTaH (KyMBIPCKa) KBIIIKbLIbI JKacaiaibl.

0,75=X 1,5 monp
/O O
% /
H—C._ + 2Cu(OH), —’H_Cio + 2CuOH + H)O
1 monb 2 MOJIb

1el5
> 0,75

byn peakumsina capsl TyH6a Mbic (I) ruaproTeik. OHBIH MedmiepiH Taba-
MbI3. 121,5:81=1,5 monb. by memnmiep apKpuibl 0aCTanKbl CIIUPT MOJIIHE OTII
almybIMbI3 MYMKiH, Oy 0,75 monb exeH. by 0,75 Monp memmep OacTarnksl
METaHOJIFa Ja TAICTI OOJIBIIT €CENTEE/].

1 Momb 1 Monb anbiHCa
CH;0H HCHO 0,75 MOIbp METaHOJ KYM-
cajagbl €KEeH, OHBbIH Maccachl
CH;OH HCHO  (0,7532)=24 g
0,75 moinb = X 0,75 momb JKaya6pi: 24 .
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TakbIpbIn GOWBIHINA eceln JKIHe )KATThIFYJIap.

1. 2,3-mumeTmnOyTaHANIbIH TOTHIKCHI3IaHYbl HOTIDKECIHIE JKacajFaH
CIUPTTI aTaybIH jKaca.

2. @opManaernu, Cipke ajaferu] >koHe OyTaHall YIIiH THICTI OOiFaH Ka-
CHETTI Xka3.

3. KyMic TOTBIFBIHBIH aMMHAKTaFbl epiTiHaici Oenrici3 amaeruariy 6,6 T
MaccachbIMEH e3apa acepiiecyiHeH 32,4 T KyMiC albIPBbUIBIN MIBIKThI. AJIICTH/TI
aHBIKTA.

4. DtaHon OybIHBIH ayaMeH KOCTAChI KbI3BIPBUIFAaH MBIC YCTIHEH OTKI31I-
Jil. AJBIHFAH OPTraHUKAJIBIK OHIM Cu(OH)2 -MEH peakuusra kipickenge 115,2 r
KbI3bUI TYHOAQ jkacanajsl. Peakiusra KaThICKaH CIIUPT MACCaChH (T) aHBIKTA?

5. benrici3 3ar epitinaicine keriunaip TycTi Mbic (1) THAPTOTHIK KOCHIT KbI3-
JBIPBUIFAHIA, alIZIBIH Capbl TYCTI TYHOA Kacablm, OIpTiHJIE KbI3bLI TYCKE OTe
Oactaiiapl. benrici3 3aTThl KaChl CHIHBIN OKLTI €KEHAIT1H TYCIHIIIP, aHBIKTA?

6. 2,64 r ankaHON HATPUU METaJIBIMEH dcepieckene 336 mi (K.K.) cyTe-
Tl aiipeuTysl, cCOHai-aK OHbIH MbIC (II) TOTBIKIIEH TOTHIKTAaHYBIHAH AJIbIHFAH
OHIM KYMiC aliHa peaKkIusIChIH Oepyi Oenriii. ATKaHOABIH TY3UIICIH aHBIKTA.

7. Annmeruarep KaHAal 3aTTapMEH peakiusra Kipicesm?

1) xanuii cyndar 2) kymic (I) TOTBIFBIHBIH aMMHUAKTaFbI €pPITIHIICT

3) cyteri (karanuzarop; t°) 4) mbic(l)-TUIPTOTHIK.

25-§. KETOHJAP. AJIBIHYbI 7KOHE KACUETTEPI

KapOonun ToObIH €Ki KeMIpCyTeK paJHuKalbIMEH LIOFbIpIaHybIHAH
YKacaJlaThIH KOCBIIBICTAp KETOHAAP JCHIe .

Keronnapmpm sxamst popmysnacer C H, O, sraum Oip Typii KemipTeri aromza-
pbIHA Ke OONFaH aAeru] JKoHe KeTonaap Oip-OipiHe Oipiiama uzomep 3arrap 00-
JIBIN TaObLTaABI. MBICAIIBI, C3H 6O dbopmMyIiara TOMEH/IET1 aIeTU/l KOHE KETOH
colikec Keme/i.
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_0O —C—
CH;—CH,—C” CH; ﬁ/ CH;

N 0

MpomaHat aleToH

Homenknarypacel. KapanaiibiM keTOHIapAbIH aTTapbl KAPOOHWI TOIIEH
OaliJTaHBICKaH paJuKaiIap aTblHa «KETOH» CO3iH KOCYMEH jkacamansl. Erep
pagukangap op TypJi OoJica, paauKaibl Killll OOJFaHbIHAH OacTan alThLIa kI
KOHE aKbIPBIH/A KETOH CO31 KOChLIaAbl. MBICATIBL:

CH3~C—CHj, CH3—ﬁ—C2H5 C,yHs—C—C,Hs
I I
0 o) 0
JINUMETHUIIKETOH MCTHUJIDTUII KETOH JOUITUIT KETOH

KeTtonmapneiH u30Mepusichl OYHip paaukayigapAarkl KOMIpTErijiep CaHbI
@3repiciMeH OpeKeTTeHE/I.

CH3;—CH,—CH,—CO—CHj CH;—CH,-CO—CH,—CH3
METUJIIPOIUIIEKTOH JUITUIIEKTOH
AJIBIHYBI:

AJIKMHJEpPAIH TUAPATTAHYBI.
1. AnkuHAEp/iH (alleTHIICHHEH ThIC) THIpATTaHybIHAH KETOHIAP aJIbIHA/IbI.

Hg+2 ?l)
R—C=C—H+ H20—>R—C—CH3

2. bip keMiprerii €Kl TaJoreH CakTaraH TUTaJIou ajlKaHIapAbl (TaJIoTeHIEp
MIETKI KOMIpPTET1 atoMaapbiHaa 0omMaraH KOCBUTBICTap) THIPOIM3ICY KOJIBIMEH
JIe QJTbIHAJIBI:

CH;3—CCIl,—CH;5 + H,0O —> CH3;—CO—CH; + 2HCI
Du3uKAJIBbIK KacuerTepi.
KeronmapasiH ToMEHT1 oKUIIEpl aliIeTUATEP CUSKTHI Cyla *KaKChl epHIi
JKOHE ©31HE TOH JKarbIMCBI3 Mici OOJIabl.
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XUMHSJIBIK KACHeTTepi.
Ketonmap na anaeruarep CUSKTHI KOCBLUTY, TOTBIFY peaKIsuIapbiHa Kipice/i.
Peaknusira kipy KaOineTi angeruarepre Kaparanaa TOMEHIpeK.
Kocbuty peakunusiiapbl. KetoHmap karamm3arop KaTbICybIHIA CYTETiHI
KOCBITI €KIHIII CIIUPTTEP JKacaiaibl:
0]

%

R—C + H —> R—CHOH—R '

N

R

Keronmap kymri TotbikThipFbimiTap (KMnO, nemece K Cr,0.) acepine
TOTBIKTaHAIbI.

Aneron (mumermnkeroH) CH3;—-CO—CHj3 56,5° C ma kaitHaliThIH, ©3iHE
TOH HMICTI, TYCCi3 CYHBIKTHIK. AIIETOH aFalllThl KYPFaK aigayaaH jkacairaH cip-
K€ KBITIIKBUIIBIH KU TY3bIHAH alblHAABI. ByphIiH OV o/1ic arleToH anyaa
Oipereit 6ombIn ecenTeneTiH eni. Kasipri KyHIe eHEpKoCiNTe aleToH alyablH
OlpHele HOTIIKENI oficTepl kacanraH. MbIcalbl, alleTOHIbI TIKEJIeH cipke
KBIIIKBUIBIHBIH ©31HeH fe ainy MyMKiH. by ymin CH,COOH 6ynapsr (ALO,)
KaTajJu3arop YCTIHEH OTKi3iielmi. AIICTOH OHEPKACINTE KEH KOJIaHBLIAIbI.
Opnan xmopodopm koHe Homdopm anmyaa, KeIIIKbUIIAP, aleTar kacal IIbiFa-
pyZAa epiTKIII peTiH/ie KoI MeJIIIepe nai aTanbliaibl.

TakpIpbIn O0MBIHIIA ecell KIHE KATTBIFYJIap.

1. Kerongap kaiicel TOn 3aTTapbIMEH U30Mep OOJIBIN ecenTeneai?

2. KeroHaapblH aleruaTepre ykcac skoHe e3reie Oenriiepid aitoin oep.

3. C,H, O kypamra ne OoraH KETOH CTPYKTYpasbIK (opMmyianapbiH ka3
YKOHE OJIap/IbIH aThIH XKaca.

4. C,H,O Kkypamra ue Gonran KETOH CTPYKTypalblK (hOpMyasapbiH a3
YKOHE OJIap/bIH aTaybIH jKaca.

5.C.H,, OH kypam/pI OepiIreH CMpTTEPIEH KaUChLIAPBIH TOTHIFY apPKBLIbI
KEeTOHJIap ally MYMKIH.

a) 2-metunoyTtanoi-1; b) 3-metunbyranon-2; ¢) 2-metunbdyranon-2; d) 2,2
JTUMETUIIPOIanoi-1; e) 3-metun 6ytanon-1; f)nenranon-3

6. C.H ,OH xypampi 6§p1nreH CIIUPTTEPACH KAWCBUIAPBIH TOTHIKTBIPY
apKBLIBI KETOHIAP ATy MYMKIH.
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a) 2-3tunbyranon-3; b) 3-3Twidyranon-2; ¢) 2,3-muMeTmiI0yTaHo-2;

d) 2,2-numerun-npomnanon-1; e) 3-meruinenranon-1; f) nenranon-3

7.36 r Genrici3 KeTOHbI CIIUPT >KacaJIFaHIla TOTBIKTEIPY YuIiH 11,2 1 (K.K.)
cyTeri kepek 0onca, Oenrici3 KeTOH/bI Tarl.

8. 30 r Geurici3 KETOHABI CHUPT jKacajFaHIIa TOTBIKTBIPY YIIiH 6,72 11 (K.XK.)
cyTeri kepek 0onca, Oenrici3 KeTOH/bI Tarl.

26-§. KAPBOH KbIIIKBIJIJIAP. AJIBIHYbI
/KI9HE KACUETTEPI

MorekynacbiHIa KaHBIKKAH KOMIPCYTEK paauKajbIMEH OailaHbICKaH
6ip kapOokem Ton (—c” ) CaKTaraH OpraHMKAaJbIK 3arTap Oip Heris-
O—H

Ai KaHBIKKAH Kap0oOH KbIIIKbULIAP Aetiuteni. OnapapiH >Kalmbl Kyiie
CoHon1—COOH opmynamen opHekrey MyMKiH: (KYMBIPCKA KBIIKBLI
OyJ1aH THIC).

Homenkaarypacobl: Kanbikkad OipHETi3/i KbIIIKBUIIAPABI arayaa, KeOiH-
1ie OJapAblH TPUBHAJ aTayliapblHAH MaijganaHbuiafbl. by aramy KbIIIKbLUT
KaH/Iai MUKI3aT OJIaH aJbIHFAH IBIFBIH KOpceTeai. MbICasibl, oJlapablH O1piHII
exi11 H-COOH kyMbIpcKa KBIIIKBLT JET aTrajiajibl, OUTKEH] aJIJIbIH KYMBIPC-
KaJaH alpIpbill anbiHFaH. OChIFaH YKcac, BaJiepUaH KbIMIKbLI — Bamepuana
OCIMJIITIHIH TaMbIPbIHAH aJIbIHFaH.

Kyiteni HoMeHKkIaTypa O0NBIHINA, KBIIIKBUTAAPBIH aThl THICTI KOMIPCYTEK
aThIHA KBIIIKBUT CO31H KOCYMEH JKacajabl:

TpuBman Kyiteni
dopmynacel
HOMEHKJIATYypa | HOMEHKJIaTypa
H—COOH KYMBIPCKa MeTaH
KBITITKBLT KBITIKBLT
CH;—COOH CipKe KBIIIKBUIBI | 3TaH KBIIIKBLT
CHy— CH,—COOH IPOTHOH nponaH
KBIIIKBLT KBIIIKBLT
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§
CH;—CH,—CH,—COOH Mail KbIIIKbLIT yrad
KBITIKBLIT
CH;— CH,— CH,— CH,—COOH BajiepuaH HEHTaH
KBIIIKBLT KBIIIKBLIT
eKca
CH;—CH,—CH,—CH,—CH,—COOH| kap6on pimkbi rereat
KBIIIKBLIT
CHy,—(CHy);,—COOH HNaJIMUTHH reKcajiekaH
KBITITKBLIT KbIIIKbLI
OKTaJieKa
CH3;—(CH,)1,—COOH CTeApHH KBIIIKbLT rieka
KbIIIKbLI

Tapmakranran Ti30€KTI OKUIAEPIH arayJa: ajfblH €H Y3bIH Ti30€K TaHJa-
Jaapl KoHE KapOOKCHII TOII YKaKTaH Iudpiiananbl. by xkarmaiina kKapOOKCHIT
Tom OipiHmIl Jien ecenTeneni. Ti130eK TapMakTainFaH OeiriHAeTl paguKaigap
OpHaJacKaH Kemipreri UG pbI, COAaH COH PaIUKaIbIHBIH aThl aiThuTa bl He-
ri3ri KeMipTeri Ti30eriHaeri KeMipTeriiep CaHbIHA COMKEC allkaH aThl JKOHE
KBIIIKBUI CO31 KOCBII aliThIaabl. MBICAIbL:

4 3 2 1
CH3—CH2—C|3H—COOH
CHj
2-MeTun0yTaH KIITKBLT
N3omepusichl — KanbikkaH KapOOH KBIIIKBUTIAP TaAPMaKTATybIHAH jKacasla Ibl:

CH;—CH,—CH—COOH
CH;—CH,—CH,—CH,—COOH |

CH;
TICHTAH KBIIIKBLI 2-MeTinROy TakisiBAaI K bLT
g
CHy—CH—CH,—COOH CH—(—COOH
CH3 CH3
3-MeTHII0yTaH KBIIITKBIT 2,2-TAMETUINPONaH KbIIIKbLI

AJibIHy daicTepi. 1. BipiHi ciupTTep TOTHIKTATFAH/Ia a/IBIH AJIJICTH/T, COTaH
COH KBIIIKBLI ’Kacajaaabl. byHa KeMIpTeri aroMIapbIHbIH CaHbl ©3TePME/Ii:
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+HO)

R—CH,0H- 2> R— C/ O,

0
O /
CH3—CHon—>CH3-CfH—>CH3—CiOH

2. Kypneni a¢upnepai ruaponusaepMer KapOOH KBITIIKBUT Ty MYMKIH:

H,S0,
R—C—O—R'+ HOH——> R—C—OH + R—OH
Il Il
@) O
H,S0,4

CH3—ﬁ—O— CoHs + HOH—)CHj,-ﬁ—OH + C,Hs—OH

3. Tuicti kapOOH KBINIKBUIAAPABIH TY3AapblHA KYIITI aHOPTaHUKAIIBIK
KBIIITKBLIAP 9Cep ETTIPIN aly MyMKiH:

2CH;CH,CH,COONa + H,SO,—2CH;CH,CH,COOH + Na,SO0,

@Ou3ukanabiK Kacuerrepi. KapOoH KBIIKBUIAAPABIH TOMEH OKiNIepi Ka-
JIBINITHI JKaFJai/la CYHUBIKTBIK, dKOFapbl MOJIEKYJIalbIK Mal KbIIIKbUIAAD Cy/aa
epIMEHNTIH KaTThI 3aTTap OOJIBIT TaOBLIA b,

XuMusiIbIK Kacuertepi. KapOoH KpIIIKpIIAap aHOPTAaHUKAIBIK KBIITKBII-
Jap CUSAKTBI KaCHUETTEpre ue, MeTayiiap, MeTalll TOTHIKTAp KOHE CUITIIIEPMEH
peaxIusFa Kipicim Ty3/1ap *Kacaibl.

2R—COOH + 2Na—»2R—COONa + H,
2CH;—COOH + 2Na—»2CH;— COONa + H,
R—COOH + NaOH——>»R—COONa + H,0
C,Hs—COOH + NaOH——»C,Hs—COONa + H,0
2R—COOH + MgO —»(R—CO0),Mg + H,0
CH;—COOH + MgO ——»(CH; —CO0),Mg + H,0
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KapOoH KpIIIKbUIAAP CIHMPTTEPMEH CYI(ar KbIIIKbUIBI KaThICYbIHIA KYP-
neni apupepai JKacapl.

0 H,S0, 0
CHs—C + HO—C,Hs ——> CHy—C +H,0
S0o—H <~ 77 "™So—cH,
CipKe KBIIIKbIJIbI STUJIagecTar

KyMbIpcka KBIMIKBUIIBIH KapOOKCWJI TOOBI TIKEJIEH CcyTeriMeH Oaiina-
HBICKAH/IBIFBI CEOCNTI, OHBI Oip YaKBITTBIH ©31HIE Opi KBIIMIKBLI, dpi aJIeTH/T
nen Kapay MyMkiH. O anferuarepre ToH ,,KyMic aifHa» peakusChbIHA Kipicei:

O +Ag,0(NH 0]
Hocro MO Lo o — »>C0,+H,0
SOH  -2Ag ~OH

CyTeriHiH aJIMacybIMEH OPEKETTECETIH peakIusIapFa KYH COyJlIeciHe ra-
JIOTEH dcepiiecyiH KenTipy MyMKiH. byHa panukaniarel 6ip Hemece OipHere
CYyTeri aTOMBI TaJIOTeHTe aIMaCKaH KBIITKbLUT OHIMI JKy3ere Kele/Ii:

+<:12 +(:12 c12

CH;COOH — =2 CH,CICOOH — =2»CHCLCOOH——2»CCLCOOH

xnopc1p1<e KbIIIKBIJI I[PIXJ'IOpClpKC KbIIIKBIJI TpI/IXJIOpClpKe KBbIIIKbBIJI

Koraps! kapOOH KBIIKBUIIAP TIUIIEPUHMEH dTepruHUKaAIMs peaKnusIchiHa
Kipicin, Maiisiap sxacanibl:

CHOH  HO—CO—CyyHss CHy—0—CO—CyyHss
CHOH + HO—CO— C17H35—>CH 0—CO—C;7H35 +3H,O
CHZOH HO—CO—C 7Hss CH,— 0—CO— C-Hss

TakbIpbIN 00MBIHIIA €Cell KIHE JKATThIFYJIap.
1. XKanmer popmynacer C 4HSO2 00JFaH KapOOH KBIIIKBUIJBIH CTPYKTypa-
JBIK (POPMYIIaChIH XkKas3.
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2. Temenne kenTipiirex 3artap 1)cipke KbIIIKBUT, 2)IPOMUOH KBIIIKBLT; 3)
Mal KbIIIKbLUT; 4)BajiepruaH KbIIIKbII CTPYKTYPANIBIK TY3LTICIH jKa3 jKoHEe oJlap-
JIBIH KYPaMBIHIAFBI O KOHE T IIOFBIPJIAP CAHBIH €CeIITe.

3. Cipke KbITIKBUIBIHBIH aJbIHYBIHIA KOJIAHBUTYBI MYMKIH OOJIFaH diC-
TEPAIH PeaKIvs TeHICYICPiH ISNTEPIHE Ka3:

a) KapOOH KBIIKBUIAAP TY3apbiHa CYI(aT KbIIIKBLIIBIMEH 9Cep €Ty,

b) Gip aToM/IbI KAHBIKKAH CIIUPTTEPAIH TOTHIFYHI,

C) Kypaeni >pupiepAiH TuApoIn3i;

4. KenTipiiareH peakiusiiapIbIH COJ KaFbIH TOITHIP.

1) ...
2) ...

3) ..

4) -

+ ..

+ ...

+ ..

+..

> CH;3COONa +H,0

— > (CH;CO0),Ca +H,
—> (CH3C00),Mg + H,0
__ » HCOOC,Hs + H,0

5. 120 r 60% HaTpuii ClITIHIH epITIHAICIH HENUTpanaay YIIIH KaHAai mMac-
caziarbl (T') MPOMUOH KBIIIKBUIBI KEpeK 0omaabl?

6. 400 r 20% HaTpuii CiNTIHIH ePITIHAICIH HEUTpanaay YIIiH KaHaal mMac-
cazarbl (T) Mal KBIITKBLIBI KepeK Oomaab1?

7. 80 r 80% HaTpuii CUITIHIH €pITIHIICIH HEUTpasiay YIIiH KaHJai Macca-
narbl (T) BaJiepyuaH KbIIIKbUIBI Kepek 00J1aibl?

8. 90 r Mmaccaarsl CipKe KbIIIKBLIbIHA KaJTUH METaJIbl KOCBLTYbI HOTH)KECIH-
JIe KacaliFaH TY3JIbIH MaccachlH (T) ecenTe.

9. 29,6 r maccamarbl NPONHMOH KBIIIKbUIBIHA HATPUM METaJIbl KOCBUTYbI
HOTWIKECIHJIE KAcaJIFaH TY3/IbIH MaccachiH (T) ecerTe.
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27-§. /KA DOUPJIEP. AJIBIHYBI )KOHE KACUETTEPI

Kanmer popmynacet R—O—R’ 6onFan opraHuKaIbIK KOCBUTBICTAP KAl
pupaep aeiiineni. XKait a¢upnepre cmupT rTUAPOKCHIT TONTAPBIHBIH CYTET1
aToOMbl OPHBIHA PaJIMKall aJIMACKaH HEMECEe Cy MOJIEKYJIAChIH/IaFbl €K1 CyTe-
Tl aTOMbI OpHBIHA paIUKaap aJMachlHFaH JeN Kapay Ja MYMKIH.

R—O—H —> R—O0—R
H—-O0O—H —> R—0—R

Homenkaarypacel. Kyiieni (xanblKapaliblK) HOMEHKJIATypa OOibIHIIA
xail apuprepaiH aTel YIKSH paauKaIbl KAHBIKKAH KOMIPCYTEK JeT Kapablll,
OHBIH aThIHBIH anbIHa ekiHmi paaukan (ROAI kokcurpyrmna) arel KOCBUTA b,

CH;—O—CH,—CHj C,Hs—O—C,4Ho
METOKCUAITAH 3TOpCUOyTaH

Mpricajsr:

Kait adupriep HEeTI31HEH parmOHAIIBIK HOMEHKIIaTypara ColKec, paJuKa-
Jap arbiHa 3QuUp co31 KOCHIN alThiIaabl. MBICAJIBI:

CH;—O—CH;j; C,Hs—O—C,H;5
TUMETHI dhupi aATUN 3upi
Jumetun 3¢gpup Jwvatun a¢pup

N3omepuscel. XKait a¢upnepae paaukangapaslH TYPiH €3repTy OOWbIHINA
nu30Mepusi OaKbUTaHAIBI.
Mpeicasbl: METHIIIPOTIIT 3()UP, METUIUZOTPOITUI dPUP, TUMETHI dDUp.
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Kait adupnep xoHe Oip aToMIbl KaHBIKKAH CIUPTTEPAIH SMITAPUKAIBIK
dbopmyaceIMeH Oip TYpIIi, COJ YIIiH Ojap/a ChIHBIIAPaIBIK H30MEpHs O0aKbI-
na”Haapl. MBICanbl:

C,HsOH CH;—O—CHs C3H;,0H  CH;—O—CH,—CHs

Auapiny daicrepi. Judtun sdup stun cnuptin cyndar KpIIIKbUIBI KaTbl-
CYBIH/Ia KbI3BIPBLTYBIMEH aJIbIHA/IbI.
H2804 t°
2C,HsOH —— > C,Hs— O—C,H5 + H,O
OHepkacinTe cnupT OylapbIH JKOFApbl TEMIEpaTypaa Karaau3aTtop YCTi-
HEH OTKIi31M aJablHaabl. MBICAJbl: TUMETHI d(DUp ay YIIiH METHIJI CIIUPT OYBI
YCTiHEH Temreparypa acepinne Al O, eTkiziieni.

CH3OH + CH3OH — CH3—O—CH3 + Hzo

POu3nKaJbIK KacuerTepi. JuMeTwit sxkoHe dTuaMeTna 3dupiep ras, opra
OKIIZICP1 CYHBIKTHIK, )KOFapbl MOJIEKYJIATBIFBI KATThI 3aTTap OOJBIT TaObLIA b,

XuMHSJIBIK KacueTTepi. Ddupnep KapamailbiM >Kargaija peakiusFa
KIpICIIENTIH TYpaKThl 3aTTap Oonaasl. Onap CuUITI )KoHE OaNKbIThUIFaH KbIIIKbLI-
Jap oCepiHjie ©3repMeii]ii, COJ YIIH KONTEreH XUMHUSIIBIK peaKIusuiapaa epit-
KIII peTiH/E KOITaHbIIaIbl.

1. JKaii acupnep KOHIIEHTPIICHIEH HOMU KBIMIKBUT 9CEPIH/E CIUPT JKOHE
ATKUAITAIOTCHUATEPTE bIBIPANIBI.

CH;—O—CH; + HI — »CH;—O—H + CH;—I

TakpIpbin O0OHBIHINIA ecell KIHe OHBIH HIemyi.

1. Kypambinaa 16 sp® ruopuaresireH oponTas 0oJraH kaii 3pup Kypa-
MBIHAAFbI KOMIPTEri aTOMIapbIHBIH MaccabIK YJieciH(%) aHbIKTA.

Ecenrin menryi:

XKait apupnep KypambIiHIAaFbl OapibIK KOMIPTETI aTOMIaphl JKOHE OTTe-
ri atomsl sp® rubpuarenreni Oenrisni. Opoip sp® rudpuarenren atom 4 op-
outannan KypanraH 6osca, 16 opOurtan Helle OChIHAAN aTOMHAH KacalyblH
AHBIKTANMBI3.
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1 sp® atomna 4 opOuran

x aroMaa 16 opouran x= 164—°1 =4 amom

4 aromHaH Oipeyi otreri Oonca, xail 3QuUp KypaMmbIHAAFbl KOMIpTETijep
canbl 3 ke TeH. [lemexk, sapupain popmynace: C,H,O. Enzi OHBIH KypambIH-
JIaFbl KOMIPTET1 aTOMAAPBIHBIH MacCalbIK YIECIH Ta0aMBbI3:

w=3"12 %100 %= 60%

Kayaowi: 60% 60

TakbIpbin OOMBIHIIA ecell KIHE KATTHIFYJIap.

1. XKaii >dupnepain cnupTTeplaeH CTPYKTypachl, (GU3UKAIBIK >KOHE XHU-
MUSITBIK KACUETIHIET1 albIpMAIIbLIBIKTRI TYCIHAIP (XMMMSUTIBIK KacHET YIIiH
THICTI peaKIusiap KenTip).

2. Kammer popmynacer C H ,O-ra colikec keseTin xai >Gupain 6apibIK
M30MEPJIEPiHIH CTPYKTYPACHIH JKa3 JKOHE OJap/bl XKyieli HOMEHKIaTypa 0o-
MBIHIIIA aTaybIH XKaca.

3. Ipormun Oytun >¢pup Kypambiagarsl C-C, C-H morsipiap KoHE MIOFBIP
yKacayza KaTbICKaH THOpUATENTeH OpOUTaIIap CaHbIH aHBIKTA. .

4. Kypambiaga 24 sp® ruOpuaresiren opouTtan OoiraH xait 3pup KypambIH-
JIaFbl KOMIPTEri aTOMBIHBIH MaccanibIK yieciH (%) aHbIKTa.

5. Kypambiaga 12 sp® rubpuareiareH opourai 6osraH sxai 5Qup KypaMblH-
JIaFbl OTTET1 aTOMJIAPBIHBIH MaccalbIK yieciH (%) aHbIKTa.

28-§. KYPAEJII D®UPJIEP. AJIBIHYbI ’KOHE
KACHUETTEPI. KOJTJAHBIJTYbI

Kypaeui a3¢upiiep aen, kapOoH KbIIKBLIAAPABIH KapOOKCHIT TOOBIH-
JIaFbI CyTEr1 aTOMBIHBIH Oip paJfKajFa alMacyblHaH )KacalFaH KOCHUIbI-
CBI JIeN Kapay MYMKiH.

109



Kypneni sdupnepai xanmel Ky#ae TOMEHIETiel OpPHEKTEY MYMKIiH:

R— Ci/ byn xepae R xone R’ keMipcyTek paaukangapsl, onap 6ip Typ:ri
O—R'
HeMece TypIilie O0Iybl MYMKIH.
Homenkanarypacobl: Onapzs! arayna 3gpup *KacaraH KbIIIKbUIIBIH aThl JKa-
3BUTBIT, KEHIH paJlKa aTbiHa «3(Up» co31 KOCHI aTanaibl.

0] 0]
H—CZ CH;—CZ
O—CH,—CHj O—CH,—CHj
KYMBIPCKA KBIIIKBUIIBIH STHIA(PHUP]  CIpKE KbIIIKBUIABIH 3THIA(HUPI
HeMmece ATIIhopMuaT HEMece dTHIIAIeTar
0
CH;—C.
N

O—CH,—CH,—CH,—CHj;
CipKe KBIIIKBUIBIHBIH Oy THIAhUpI
HeMece OyTuianerar

XKyiteni HOMEeHKIIaTypa OOMBIHIIIA KYpaemi d(UpIepaiH aTbl CIUPT PaaUKaIbl
aThIMEH «0ar» KOCHIMINIAChl KOCBUFAaH KBIIIKBUT aThIHAH jKacalia/ibl. MbIcaibl:

0 0 0
7 CH;—CH,—C CH;—C
H C\ N 3 N
0—CH; O0—CH; O—CH,—CHj
METHUIIMETAHOAT MCTUJIIIPOIIMOHOAT OTUJIDTAHOAT

Kypneni aupnep sxoHe kKapOOH KBIIIKBUIIAPBIHBIH SMITUPUKATBIK (hopmyma-
Japbl Oip TypIii OONIFaHBI YIIIH OJlap CHIHBIITAPAPAJIbIK U30Mep OOJIBII eCerTeNe]Tl.

C,H40,
/ \ i
O Z
CH;—C” H=C_

CipKe KBIIIKbLUTBI Metundopmuar
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Adabinybl: KapOoH KBIIIKBUIIAp CIUPTTEPMEH ©3apa dcepl HOTHKECIHJIEe
Kypaeni 3¢upnep xkacanmaapl. byHna karamuzarop peTiHAe KOHIEHTPJIEHTEH
cyndar Hemece XJITOpu KbIIIKbUIIAH TaiaanaHblIaabl.

H 0 H H
|l |
H—?—C + H——O—Cl—(lj—H —
n o |O°H H H
CipKe KBIIIKBLUIbI DTtaHon
o
7 H H
— > H—C—C\ I +  H)O
O—C—C—H
H [
DTtHunanerar H H

KpIIIKbUIMEH CIUPTTEH Kyp/aesi 3Gup xkacany peakiusichl «3TepH-
pukanms peakusacel eiinesn.

dusukaabIK Kacuerrepi: Kypaeni agupnep/id eH KapamnaibiM eKUIIEpI Cy-
JIaH KEHLUT, XOIII HiCT1, YIITKBIII CYHBIKTHIKTap OOIIBI TaObLIa bl TOMEH KbIIIKbLI-
JapIbIH METHJI KOHE ST Kypeni 3QupiepiHiH CYUBIKTaHy JKOHE KaifHay TeMIle-
parypayiapbl KapOOH KbIIKbIIIAP/IIKIHE KapaFraH1a TOMEH OOJIaIpbl.

XuMusiJIbIK Kacuertepi. Kypaeni adupnepaiy eH MaHbI3/1bl KACHETI OJ1ap-
JIBIH TUIPOJIU31, SFHU CYMEH e3apa aceprecyi 6omaabl. by yaepic opi KbIIIKbLI-
JIbI, Op1 CUITLNI JKaFdaiifa skacanaasl. TeK alblpMalIbUTbIFbI, KBIIITKBUIIBI TH-
JPOJIU3 KAUTATBIH, aJl CUITLI THAPOIN3 KAaUTHANTHIH yAepic OObIN TaObLIa Ib.
Dduprnep ruapoau3 peakiusaa THICTI KBIIIKBUT )KOHE CITUPT JKacata ibl.

H

0
H—(—C{ i S o B w——
4 0—C—C—H
|

H H

DTtunanerar
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o o
Z
_— —(— + — O —(C—(C—
< H ? C\O_H H—O (lj C| H
H H H
CipKe KbIIIKBLIBI JTaHoi
T
H—C—C\ I +  NaOH _—>
L o—C—C—H
[
H H
OTtHunanerar
H H H
| 0 |
R H—C—C\ + H—O—C—C—H
H O—Na H H
Harpuiianierat OrtaHon

Koapaublnysl. Kypaem sdupnep xom wmicke me OOJFaHBI YIIH a3bIK-
TYJIK OHE OTIP-OMallIbUIBIK 6HEPKACiOiHae Konaanbuiaasl. CoHmai-ak oap
CaJIKbIH CYCBHIHIAp, KOMITUTTED *)oHE 0acKa a3bIK OHIMICPIH MIbIFapyda Ko-
ChIMIIIA PEeTiHAE KoymaHbutaabl. OmapasiH Kelip eKIIAepl JaKkTap 93ipiaeyue
EPITKIII PETIH/IE KOJIJaHbLIAbI.

TakpIpbin 00MBIHIIA €Cell KIHE KATTHIFYJIAp.

1. Temenperi kenripinren Kypaeni a¢pupain arbin xas. CH,COOC H,

2. Kenripinaren 3aTTaplblH CTPYKTYPaJbIK TY3UTICIH a3 YKOHE OJIAPIBIH
KYpaMbIHaFbl KOMIPTET1 aTOMIAPBIHBIH THOPUATEHYIH KOPCET.

1) meTnst MeTanoat
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2) MeTUJ1 NPOTIOHUAT

3) oTIi1 ATaHOAT
3. Kypaeni sdupnepain rugpoins peaxkuusiapblHa THICTI OONFaH ynae-

picTepai TaHaa.

0 0
/, /7
D CH;—C + CH;—OH ——> CH;—C_
0—H O0—CH; + H,0
/O //O
2) CHy—C + H0 ——> CH;—C + CH;—OH
“O—CH; O—H

ONa
+ NaOH > @ + H,0
L0

0
Yocm—c” * Naco; ——20H—c o+ cozf +H,0
o—H O—Na

4. ToMeH/IET1 ©3repicTep Il amalIFa achIpy YIIIH KaH/Iai peakiusiap Ke3ek-

TUTITIHEH Naiganany Kepek.

CH;0H
a) CH,
0
CHy ——> 9 ——» CH;—C — >
O—H
0
7/
—>  CH;—C
O—CH,—CH;s
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b) CH3—CH; ——> CH;—CH,C] —» CH;—CH,0H —>

0)
—_—> CH3—C:/ —> (CsH;;—O—H —> CO,
O0—CsHy;
0
/2
CH3—C\ EE—
O—H

5. DTUn cnupTi, IPONAHON-2, CIpKe KBIIIKBUTBI KOHE KYMBIPCKA KBIIIKbI-
JIBIHAH HellIe TYPAl KypAeni 3pupiaep/al ary MyMKIHAITIH JoNTepiHe XKa3.

6. DTUIALETATThIH TUPOJIA3 PEAKIUACHIH Ka3.

7. MeTtun ¢popMuaTKa KaJdHid CIITICI 9cep €Ty Peakiusichl TEHACYiH jKa3.

8. 40% wnarpwmii cintinig 200 T epiTiHAICI METHIALETATIICH dCepiiecyiHeH
HeIle IPaMM CIUPT XkKacanajbl?

9. 56% xanuii cintinig 100 T epiTiHzici dTHIGOPMHUATIIEH dcepiecyiHeH
HEIlIe TpaMM CIUPT Kacayajbl?

10. 28% xamnuii cintinid 400 r epiTiHAICI IPOMUT alleTaTIIEH dcepieCcyiHeH
T CIIUPT Kacaaaibl?

29-§. MAWJIAP. AJIBIHYBI ’KOHE KACUETTEPI

Maiinapabsin Ty3imici. Maiinap DIMIEPHHHIH OPraHUKAIBIK KBIIIKbLI-
JIAPMEH JKacaJFaH KYpIesl SupIiepl OONbIN CaHaabl. [JMIEpUH YIIT aTOM/IBI
CUpT OOJFaHBI YIIIH, O1p Mep3IMJIE ©31HE 3 OPraHUKAIBIK KBIIIKBUIIBI KOCA/IBL.

7 /O
CH,-O—H H—0—CZ CH,~0—C_

C17HSS C17H35
CH—O—H + H—O C//O > CH—O C//O

Cy7Hss Cy7Hss *3H0
~ 7 /O
CH,-O—H H—0—C( CHy-0—CL

C171_135 C17H35
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Maiinapasin TadurarTa Tapajaybl. MaliaapabsiH pU3HKaJBIK KacHeT-
Tepi. Maiinap Taburarra keH TapairaH. Onap eciMJIiK JKoHe jKaHyapiap ar3a-
JapbIHBIH MaHBI3/IbI KYPaMABIK 06JIiri 00BN ecenTemne/i.

JKanyapnap ar3zanapblHIaFbel Maiiap KaTTel Maiiap caHaiazisl. by maii-
JIapaFbl NIUIEPUHTe KOChUTFaH KbIIIKbLIIAP KAaHBIKKAH KbIIIKbLIIIAp O0Ma kL.

OciMIiK MaiiIapbl CYWBIK Maiiapra Mbican Ooma amanbl. CyHbIK KyHae
OONFaHABIFBI YIIIH, MYHJAH Mailnapasl Mainap aemn Te araiapl. CyibIK Maii-
Jap KYpaMblH/Ia KaHBIKIIaFaH KbIIIKbLIAAP (C17H33COOH — OJIEMH KbIIIKBLII,
C,.H,,COOH — nunonun Kpiukpu1, C,-H, COOH — mHonenH KpIKpLT) Goa-
nb1. Onapably CYHBIKTaHy JKOHE KallHay TeMIiepaTypaiapbl KaTThl MaimapIiki-
HEH TOMEH 0oJajpl. [ THiepruHTe KOChUTFaH KaHBIKIIaFaH KBIIKBLUT KYPaMbIH/IA
KOCIIOFBIPJIAp CAHBIHBIH apTybl, Mal/IbIH KaillHAy >KOHE CYMBIKTaHYy TeMIepa-
Typajapbl TOMEH/ICy1HE aJIbIN KeJe/l.

Maiinap cyna epimeiiai. Onap 6acka OpraHUKaIbIK 3aTTap CUSKTHI OpraHu-
KaJIbIK epITKIIITEP/E KaKChl epui. MyHal epiTkimrep-
re OCH3WH JKOHE TETPaxXJIOPMETaH bl MBICAT €Ty MYMKIH.

MaiisapabiH XUMUSIBIK KacueTTepi. Maitnap KyH-
JETIKTI TYTHIHATBIH a3bIK-TYIIKTEPAIH KYpPaMIbIK O6iri
CyMBIK Mail Oonbinl ecenrteneni. Maiinap biablparaHia,
KOMipTeri HeMece aKybI3fapra Kaparanjaa 2 ece kebipek
SHEPTHS AUBIPBUTBIT IIBIFAIBI.

Maiinap ar3aga apHaynbl (EepMEHTTEp KOMeETiHe
pabIpaiael. Onap e3mepiHiH KypamablK OeJikTepl OONFaH TIHMIEPUH JKOHE
KapOOH KBIIIKBUIIAPbIHA BIIBIPANIBI dKOHE OCHI KYHE aF3a KOphITaabl. Maii-
JapAbIH MYHJAWl BIIBIPAYBl THIPOJIHW3 PEAKIUSChIHA
MbIcaa 00J1abl.

MaiinapaplH THAPOJIM3IHEH OHEPKICIN IMIeHOepiH-

Ne TmaiganaHplIaabpl. ApHAyabl aBTOKJIaBTap/aa KOFa-
pPBI KBICBIM KOHE TemIieparypa >kacananasl. byn aBTo-

CyiibIK Mai

KJIaBTap/ia Mail TIIHIIEPUH KOHE KapOOH KBIIIKBLIIapFa
BIIBIPAIIBIL. KarTte! mait
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0] 0

H,C—O—C—R H,C—OH HO—CR
0 \ 0

HC—O—C—R" + 3HOH—» HC—OH + HO—C - R"
9 | 0

H,C—O—C—R" H,C—OH HO—C-R"

Maiinapasl CUITUIIK OpTaja blAplpaTcak INMHIEpUHMEH Oipre caOblH ay
MYMKiH. ByH/ia ofeTTerineil, anaplH IIHIEPUH jKOHe KapOOH KBIIKBIIIAP Ka-
canaapl. Kocrmaga cinti (Meicaner NaOH) ae Gomaner. HoTmxkene KbITIIKBLT-
Jlap COJI CUITIMEH peakIusFa Kipicim Ty3 kacaiapl. by Ty3 (kapOoH KBITITKBLT
YKOHE HATPHM JKacaraH Ty3 ) caObIH JIeHLIe.

Harpwii cirici Heri3iH/ie abIHFaH caObIHIAP KaTThl OoMnapl. Harpuitm Ty3nap-
JaH oTip caObIH, Kip caObIH anbiHaabl. KapOOH KBIIKBUIABIH HATPUIIMEH Kaca-
FaH TY3bI HiCCI3 KOHE JIepIiK Tycci3 0omaapl. CaObIHAAPIAFsl PEH MEH JKaFbIMIbI
Wic oyrapra OOsyIIbI )KoHE MiC OepeTiH KOChIMIIIATIAp KOCY apKbIIbI Kacalabl.

0
H,C—O—C—R H,C—OH R—C-ONa
O ‘ e}
HC—O—C— R" 3NaOH— > HC—OH + R'— (" ONa
9 | 9
H, C—O—C—R" H,C—OH R"—C-ONa

Erep maiinapas! ruponusieyae HaTpui ClITi OOpHbIHA KaJIui CUITI KOJAa-
HBLJICA, CYMBIK Ca0bIH jKacaja/ibl

Onepkaocin meHOepiH/Ie KarThl Mainapra OosFaH Tanan >korapbl. COHIBIKTaH
OypbIH CYMBIK MalyIap/iaH KaTThl Maii airy OapbIChIHIIA 13/IEHICTED KYPri3UIreH.

JKorapbiia aThUTFAHBI CHSIKTBI, CYHBIK Maiyiap KypamblHIa KaHBIKIIAFaH
KbIIIKpLUIAAp Oomanbl. KarTel Maiinap KypambiHaa 6051ca, KaHBIKKAH KBIIIKBLI-
nap 6ap. Erep cyiibIk Maiiibl CyTeri KOMETIH I TUIPOTEH IECEK, SIFHU OJ1ap Kypa-
MBIH/AFbl KAHBIKIAFaH KBIIIKbUTIAP/Ibl KAHBIKTHIPCAK OJIap KATThI KYiiTre oTeIi.
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TakpIpbIn GOMBIHIIA eceNn jKIHe JKaTThIFyJIap.

1. CyifbIK J)KOHE KaTThl Maiiap TY3UTICIHAE KaHAall aiblpMaIibLIbIK 0ap?

2. Maitnapaan caObIH anmyaa, Kalchl 3aT(Tap) KaThICYbIHAAFBI THAPOJIU3ICH
naiganadbuiaas?

3. CyiipIKk caObIHAap aya OpPTaHMKaJIbIK KBIIIKBULAAP KAWCHI CLITIMEH
HeWTpaiaaHaabl?

4. benrici3 opraHuKaNbIK KbIIIKBLT )KOHE TIHIICPUH dTepeUKAIHS apKBLIbI
aJBIHFAH MaWJIbIH MOJICKYJIAJIBIK Maccachkl 386 r/Monb Oonca, aTepedukanys
KATBICKAaH KBIIIKBIIABIH MOJIEKYJIAIbIK MAaCCAChIH Tarl.

5. 1209 r manMuIMH KBIIKBUIIBIH TIUIIEPUH/I OHIMIH CUITUIIK OpTaja
BIJIBIpAY HOTHIKECIHIE KaHaail Macca (T) CYMBIK CaObIH Kacaiabl?

6. 604 r Mail KpIIIKBULIBIH TIUIEPUH/II ©HIMI TUAPOIU3IHEH KacaIFaH

KapOOH KBIIIKBUIIBIH MacCachiH (T') aHBIKTA.

7. 234 r nponroH KIMIKBUIABIH TITUIEPUH/I OHIMI THAPOJIN31HEH JKacaFaH
KapOOH KBIIIKBUIABIH MacCAChIH (T') aHBIKTA.

30-§. YIVIEBOJATAP. MOHOCAXAPH/ITEP.
AJBIHYBI )KOHE KACUETTEPI

VYrneBoarap TaburarTa KeH TapalifaH JKOHE aJjaM OMIpiHIe MaHBI3IbI
MOHre ue 3artap Oonbin TaObimansl. OmapAblH KelOip eKiaaepi, MbICATbI,
KpaxmaJl, TIII0K03a, 3aXapo3a HEeri3T1 a3bIKTHIK 3aTTapaaH OoJIbII ecenTesce,
Oackanmapsl (KJIeTuyaTka HeMece IEJUII0I03a) OCIMIIKTEPTe IIbIIaMIbIITBIK
YKOHE KaTThUIBIK OEPETIH 3aT )KoHEe MaTa, Kara3 jKoHe CaH TYpJIl TaJILIbIKTap
ajy/ia KOJIJaHbLIA b

«YrieBoaTap» JIETeH aTThIH KEJII MbIFy ce6e01 coi, OyJ1 ChIHBITITHIH
OipiHIIi TaHbICKaH oKiaepinin xkanmsl Gpopmynacer C (H,0)  xepinicke
ColiKeC KeNreH, SiFHU oJap JQJ, KOMIPTEri JKoHe CyllaH KypalFaH JereH
MarblHaHbl OungipreH. bipak ka3ip yrineBoaTapabliH Oyi gopmynara
xKayar OepMeiTiH ekuaepi ae Oenrii.
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YriaeBoaTapAbIH CHIHBINTAPFA XKiKTedyi.

VYreBoaTapapl olapabIH TY31TICiHE Kapail MOMHOCaXapHuaTep, Tucaxapui-
Tep JKOHE ToJucaxapuarepre 661y MyMKiH.

I'uaponm3neHOeiTiH, SFHA Kail yrieBoaTap OemiHOSHTIH yIiIeBOATap MOHO-
caxapuarep neiinent (roko3a, ppykros3a, pruodo3a). by 3artapaan Kemmumridig
KYpaMbIHJIa KOMIpPTEr1 aTOMJIApbIHBbIH CaHbl OTTEr1 aTOMJIAPbIHBIH CaHbIHA TEH.
Kem xaii yreBoaTap skacayMeH MHIPOIH3ICHETIH YIVIEBOATADP MOJIMCcCAXapuITep
neiineni (Kpaxmad, eJuTiono3a). by 3artapiad KenIIriHiH KypamMbIHIa KOMip-
TErl aTOMJIapbIHBIH CaHbl OTTET1 aTOMJIapbl CAHbIHA TEH EMeC.

I'maponusneHreHie €ki MOHOCaxapuITep MOJICKYJIaChlHA  BIIBIPARTHIH
YIJIEBOATAP AUCAXAPHUATEP JIeN allThUIa bl (MaJIbTo3a, caxapos3a). YIieBoaTap
CBIHBINITapFa JKIKTENy1H JKaJIbl )KaFaiiia TOMEHIET1 ChI30a KOpCceTy:

VYITIEBO/JTAP
" Jucaxapunrep Tlonucaxa-
OHOCAXapuaTep (omurocaxapun) puarep

I'moxo3a ®pykro3a Pub6oza Maierosa L3axap033 LKanMan Lﬂenmonma

MOHOCAXAPUIATEP

MoHnocaxapuaTep eH KapanaibiM yrieBoATap 0omsii ecenteneai. Onap/asiH
KAJIIBI aTbIH MOJIEKYJIaChIHAaFbl KOMIPTET1 aTOMIap CaHBbIH JIATHIHIIIA aThIHA
«03a» KOCBIMILIIACBIH KOCBIN OKYMEH kacay MyMKiH. Mpicansl. C,H O,-Tpuo3a;
C,H,O,-rerposa; C.H, O,-menro3a; C.H, O -rekcosa; C.H, O,-renrosa.

MoHnocaxapuaTep KaCUeTTepIH rekco3ajiap MblcajblHaa 3epTTeiimiz. Onap-
JIaH TII0K03a €H YJIKEH MaHbI3Fa He.

Taburarra Tapaaybl. [7110K03a Ta3a Kyiiie Kacbul ©CIMIIKTEPAIH ASPIiK
OapIbIK MYIIENepiHae YIIbIpaiibl. Ocipece, 01 )KYy31M HIBIPBIHBIHAA KOTl, COJl
YIIIH DIIOKO3a Keizie Ky31M IeKepi Aen aranaibl. ban, HeriziHeH, ITIoKo3a
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MeH (pyKTO3a KOCTIAChl OOJIBINT TaObLIAaIbI. AaM MYIIIEIepiH/Ie TIIF0K03a OyII-
IIBIK €TTEP/IE, KaH/a XKOHE a3 MeJIIepae OyKin yimanapaa 60mabl.

I'moko3anbIH Ty3idici. Hemic Fampivel O.Duiiep rItOKO3aHbIH XUMUSITBIK
KAaCHETTEPIH 3epPTTEN, OHBIH Oip Mep3iMe Opl KO aTOMIbI CITUPT, dpi alIeru —
aJICTUI0 CIIMPTKE Typa KeJeTiH (opMymnachkiH YChiHAbL. Monekyna dhopmyna-
cot CH O, Ty3inic popmynacsr:

1276
H H H OHH
Y
Al
OHOHOHH OH
A¥iTa KeTKEH KOH, TIIFOKO3a JKOFaphlJa aTajfaH MUKIAbsl (hopMara ue 0o-
JybIMeH Oip KaTap/a, HUKIABI KepiHici 1e 6ap ekeHIir Oip Karap peakuusiap-
MeH aanenaeHal. byHa riroko3a MOJIeKyTachIHIaFbl KOMIPTET1 aTOMIapbIHBIH
IIOFBIpJIap alHAJAChIHIA alfHATYbl HOTHDKECIHAE UMEK (opMara KeJel KOHe
OeciHIII KOMIPTET1 aTOMBIHIaFbl TUIPOKCHII TOT aJIJIETU ] TOOBIMEH IIOFbIpIIa-
HaJbl. AJIIETH/T TONITAFbI T-IIOFBIP THAPOKCHII TOII 9CEPIHJIE Y3LIeI.
Bynia 6ocaraH morbIpra CyTeri aTOMbI KOCHUIAbI /12 aJIThl MYILEI CAKMHA
yKacaJael )KOHE OYJI cakuHaa ajufaerul Toobl 6ommaiiapl. Cymarsl epiTiHmie
TUTIOKO3a MOJICKYJIACHIHBIH, €K1 (JopMachl Jia aeru KoHe MUKIAbI popMmaa-

PBI OOJIBITI, OJap/IbIH apachIiHAa XUMHUSIIBIK TETe-TEHIK OpPHAYbI JOJICIIICHTCH:
6 6

CH2—OH pmmmmmn—nn- CHz—OH
_ OH \
:

H
I/ \ O / \
Ccr4 1=c C4
(l)H OH H oH o

|* 2 a2 I

—

H OH H

['roko3a MonexynanapblHbIH caKuHalIbl (opMachl TYpai-Typil KEHICTIKTI
TY31J1icKe He OOTybl MYMKIiH:

a) TIIOKO3aHBIH 0i-PopMachl — OIPIHIII KOHE eKIHIII KOMIPTETi aTOMIapbIH-
JaFbl TUAPOKCHII TOTITAP CaKUHAHBIH Oip *KaFbIH/Ia OpHAIACaIbl;
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b) rmroko3aHbIH B-hopmack! OipiHIIi jKOHE €KiHIII KOMIpTeri aToMIapbIH-

Aarbl TUAPOKCHII TOIITAPp CaKWMHAHBIH TYpJ'Ii JKaKTapblHa OpHaJIaCalbl.
6 6

CHZ—OH CHz—OH
| S
H
/ | |
™ T
\OH | / ON?H | /
2 (ljz 2

H

[mroxo3aHbIH 0TI HL ['mroxo3anbIy P-mimnriHi
AJIBIHYBI:

1. AM.ByTnepoB eH >kaii yrieBoATapAbl KaIbIHi THAPOKCUI KAThICYbIH A
(hopMaIMHHEH CUHTE3 KacaraH:

2. YreBoaTrap e©CIMIIKTEpAEC KYH SHEPTHUSICHI 9CEPIHIE KOHE XJIOPOPHUIIT
MUTMEHTI KaThICYybIH/Ia KOMIP KBIIIKBUIAH JKacaabl, Oyl peakuusHbl GoTo-
CUHTE3 YJIepiCi JIeT aTaiajbl:

6CO, + 6H,O0——>C¢H 04 + 602T

3. CaxapasoHbIH IUIPONIH3i HOTIKECIH/IE ITF0K03a JKOHe (PPyKTO3a HKacanajbl.
C12H011 + HHO—>CcH ;7,06 + CsH 206

4. ManpTo3aHbIH THIPOIN31 HOTHIKECIH]IE caXxapo3aiaH e3TelIeICHETIH eKi

MOJIeKyJIa IITF0K03a 5Kacaabl.
C12Hp011 + HHO—>2C4H 1,04

@Ou3ukaabiK Kacuerrepi. [TMoko3a (Ky3iM mIekepi) TOTTI AOM/I, Tycci3
KPHUCTAJI 32T, Cy/ia JKaKChl epU/Il.

XuMHSJIBIK KacueTTepi. [TI0K03aHBIH TY3UTICIHE HET13/eINiN, OHBI KOl
aToOM/JIbl CIIUPT JKSHE aJJIErH]l PETIHJIE KapacTbIpy MYMKIH.
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Anjerus peTiHae MOHOCAXapUATEep OHAM TOTHIKTAHA I JKOHE COJI CHIHBII-
Ka TOH «KYMIC aifHa» peakiusachiH Oeperi. YKacanraH ©HIM TIIYKOH KBIIIKBLT
erlen:
CH,0H—(CHOH),—CHO + Ag;O—> CH,OH—(CHOH),—COOH + 2Ag¢

Annerun TOOBIH TOTHIKTHIPY yiIiH MbIc (II) ruapokcua Te KOJITaHBUTYBI
MYMKIH:
CH,0OH—(CHOH)4— CHO + 2Cu(OH), —» CH,0H—(CHOH),— COOH +

+ Cuzo¢ +H,0

I'mroko3a cyTeriMeH ocepieckenie OyHaa anaeru] TOObl TOTBIKCHI3IaHa b
KOHE CTIUPT (COPOUT - ANTHI aTOMJIbI CTIUPT) Kacaabl:

CH,0H— (CHOH);— CHO + H,—>» CH,OH—(CHOH),—CH,0H

['mroko3a Ker aroM[ibl CIHUPT PETiHJIE MeTajlaap TUAPOKCUATEPMEH dcep-
JIECIIT KeIIeH KOCBUIBICTAp KacanIpbl.
MoHocaxapuaTep/iH €H MaHbI3Ibl XUMUSIIBIK KaCHeTTepiHeH Oipi omapabIH
MHKPOaF3a IIbFapaThiH (PepMEHTTEP 9CEPIH/E KBIIIKBUIIAHYbI OOJIBIN TaObLIA IbL.
CrupTTi KbIIIKBLUIAAHY:
C¢H;,04—>2CH;CH,OH + 2CO,

Konnanybl. [7roko3a KyHIBI a3bIK ©HIMI. OJ MyIIenepae Kypaem Ouo-
XUMUSIIBIK ©3repicTepre YIIbIPanIbl, HOTIKEAE (OTOCUHTE3 YACPICIHIIE KU-
HAJIFAH SHEPrus allbIpbUIbIN IIbIFAbl. [JIFOKO3aHBIH TOTBIFY YIEpPICIH OHAM-
JaTKaH KYWJe TOMEHJETr11ell ©pHEKTEY MYMKIH:

C.H_O, + 60,—6CO, + 6H 0 + Q

byn yaepic carbliail s)kacanaibl, coll YILiH SHeprus 0asy Oeminenl. [oko-
3a MylIIesep/e OHail KOPBITBUIFAHbI YIIIiH, OJI TopirepiikTe KyaTr OepeTiH Jopi
peTiHAe KonnaHbuiaasl. [0Ko3a TOTTUTIKTEp Micipyae e KeH KOJIaHbLIA b
(Mapmenaj, KOMIUT, PSHUKTEP JKOHE OacKanap a3ipieHesl).
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®pykTo3a
@pykT03a MOJIEKYJIACBIHAFEI cIupTTepre ToH Oosrad — OH koHe keToHnapra

N

TOH OoJIFan /C:O

dbyHkpoHanabK Tontap 6ap. Con ymiiH ¢Gpykro3a Ke-
TOHCITUPT OOJIBIN CaHAIATIBI.
Tyyon
g
OHOHOHH O OH
O ToTTI XKeMicTep, KaMbIC IIeKepi (caxaposa ) )oHe 0all KypaMbIH/Ia TUT0-
KO3aMeH Oipre yIibIpaibl.
®pykrosza (xemic mekepi CH ,O,) — Tycci3 kpucTamn 3ar OObII, Cyna
KaKCHI EPHII.

TakbIpbin 00MBIHIIA €Cell KIHE OHBI LIeTy.

1. I'moxo3anbl A.M. ByTiiepoB ajici 00iibIHIIA aJIBIHYBIHIA KYPAMBbIH-
na 90 sp’? rudpuaTeNIreH OpoUTAIAP CAKTAJIFAH peareHT Kymcaibl. YKa-
CaJIFAaH MOHOCAXapH/l MACCACBIH () AHBIKTA.

EcenTin menryi:

OchI peakius YIIiH PEareHT PEeTiHAE KYMBIPCKA aJlJIeTHI allbIHAbI, )KOHE
OHBIH KYpaMbIH/Ia 2 Sp> THOPUATEITCH aToM 0ap JKoHE oj1ap KaJirbl 6 sp? opou-
Tangap kacaiiapl. Mbicania aTanfFal peakius TeHACY1H *Ka3aMbl3:

o)
/ Ca(O
6H—C. ﬂic6H1206

Oran Heri31HEH, 6 MOJIb MeTaHaIJaH 1 MOJb MIIOKO3a jKacajaabl. 6 MOJIb
MeTaHaJl KypaMbIHAaFbl SP* THOPUATENreH OpOUTaNIap CaHbIH TaybIl (6 MOJIb
-6 = 36 sp?), MPOMOPIMS TY3EMi3:

122



36 sp? opOurtan cakraran mertaHaiaad 180 r niroko3a anbiHael 90 sp? opoOu-
TaJ CaKTaraHa X T IIIIOKO03a

90180
=736

Kayaob1: 450 r mroko3a

=450

2. MajbT032a KoHE caxapo3aJaH KYPaJIFaH KOCHAa IUAPOJIM3iHEH Ka-
caJIFaH 3aTTapMeH «KyMic aiiHa» peaknusicbl kypriziaai. Horuxkene
172,8 r Tyn6a maiina 0oaabl. Erep 0acranksl Kocnajaa 3aTrrap KaTbIHACHI
caiikec Typae 1:2 0osraH 60Jica, COJI KOCIAHBIH MACCACHIH (T) TaIl.

EcenTin memryi:

Ochl peaknysiap TeHACY1H Ka3aMbl3:

C12Hp011 + HHO — > 2C¢H 1,056
MaJIbTo3a DIIOKO3a

Ci2H2011 + HyO —>  C¢H;,0¢ + CeH 206
caxaposa II0Ko3a  (pyKTO3a
CH,OH— (CHOH),— CHO + Ag,0—— CH,0H—(CHOH),—COOH + 2Ag¢

«Kywmic aitHay PeakiusicblH TeK ITIOK03a OepyiH ecKepill, KOCIaIaFrbl 3aT-
Tap KaThIHACBIHAH >KacaJlaThIH TYHOA TYHOA MeJIIepiH TabaMbI3.

1 MOap ManbTO3a1aH 2 MOJIb IJTIOKO32
JKanrmbl 4 MoJIb TITFOKO3a
2 MOJIb caxapo3ajJiaH 2 MOJIb IITHOK03a

4 MOJb INTIOKO3aJaH €Kl ece KoIl, sFHU 8 Mojb »kacanaasl. ComaH COH
TYHOAHBIH MacCachlHAH MOJIIEPIH TabaMbI3 JKOHE KEHIHT1 MPOMOPIUSIHBI
TY3€MI3:
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172,8 T

X= " 108 r/monb

=1,6 MOJIb

3 MoJIb JUcaxapuATepAeH 8 MoJb TyHOa
. 1,6 Momb * 3 MOJIB

X MoJpJieH 1,6 Monb TyHOa 8 MoJb

= 0,6 MoJIb

Hemek, 0,6 monp aucaxapuarep Kocracbl 6oirad. OHBIH MaccachlH Taly
yuria: m = 0,6 « 342 =205,2r 7Kayaosi: 205,2 r.

TakpIpbIn GOMBIHINA ecell JKIHE )KATTHIFYJIap.

1. MoHocaxapuarep CTpyKTypachlHa HETI3[ENIN TIIIOKO3aMeH (pPyKTO3aHBI
KaH/1ail peakTHBTEPMEH e3rellIeieHy MYMKIH/ITH THICTI peaKkiysuIapMeH TYCIHIIP.

2. I'moxo3a MoJIeKyIachl KypaMbIHIaFbl (YHKIIMOHAIBIK TONTAP/IbIH Oap
EKEH/IIT1H KaH/1ail peakiusiap KOMETIH e JoNIeIey MYMKIiH?

3. I'mroko3aHbIH ambIK caKkuHaibl (OpMysIachkl KypamblHIa THOpPUATEITeH
opOuTaNIap KOCHIHABICHIH €CEMTe.

4. I'mroxo3anbl A.M. ByTiepos o/ici O0WbIHINA albIHYBIHA KYpaMbIHIa 72
sp* THOpUATENTeH OpOUTaNIap CaKTaFaH pearcHT >kyMmcaisl. JKacaaraH Mo-
HOCaxapHJi MaccachiH (T) aHBIKTA.

5. I'moko3anbl A.M. ByTnepoB onici O0ibIHIIA aNbIHYbIHAA KYpaMmbIHIa
108 sp? rubpuaTenres opouTangap cakTajarad peareHT kymcaiaabl. XKacanran
MOHOcaxapuJ anybiHaH xacanral CO,-HbIH KoneMiH (1 K.K.) aHbIKTa.

6. ManbTo3a j)koHe caxapo3a KypasFaH KOCIa THIpOJIU31HEH XKacalFaH 3aT-
TapMeH «KyMic aifHa» peakuusichl xyprizuial. Hotmxene 324 r tyn6a naiina
6omnnbl. Erep 6actankbl Kocmaia 3aTrTap KaTblHACH coiikec Typae 1,5:1 6onran
Oosca, col KOCMaHbIH MacCachIH (T) Tarl.

7. Manbro3a >koHe caxapo3afaH KypajFaH KOCIa THIPOIN31HEH XKacalFraH
3aTTapMEH «KYMIC aifHay peakmuschl Kyprizuial. Hotmwkene 392 r KbIIKbUT
naiga 6omabl. Erep 6acrankel Kocmajga 3aTTap KaTblHACHl colikec Typrae 2:1
Oonran 6oJca, Coll KOCIIaHBIH MacCcachIH (T) Tarl.

8. 3 MOJb TIIOKO3aHBIH CIUPTTI KBIIKBUIIAHYBIHAH JKacallaThIH ATaHOI
Maccachl (T) xoHe a3 kesnemiH (1 K.K.) aHBIKTa.
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31-§. IMCAXAPUATEP, HIOJIUCAXAPUATEP.
AJIBIHYBI ’/KOHE KACUETTEPI

bip Monekyna yrieBoA THUAPOIM3IHEH 2 MOJIEKYylla MOHOCaxapun
»KacallaThIH 3arTap aucaxapuarep neiineni. ucaxapuarepre caxaposa
KoHe Maibros3a Kipeni. Jlucaxapunrepain Gapibirbl C H O, sKammsl
dbopMynamMeH epHEKTENeIl.

Jlucaxapunarep cyna >KakChl epuii, TOTTI nomre we. OmapablH KOIIiIir
YKAKChl KPUCTANIaHAIbl JKOHE OCNTiI MOJEKyJIalbIK Maccara ue. Taburarra
KEH TapajfaH caxaposa (KaMbIC HEMece KbI3bUIIIA HIeKepi), MajabTo3a (CoJIoz
HIeKepl) AucaxapuaTepre Mbicaia 0oabl.

Jlucaxapuarep ruAponu3AeareHae 0ip Typial HeMece eKi TYpJi MOHOcaxa-
pH MOJIeKyJ1achl naiiaa 00ysl MYMKIH.

Caxapo3a. Kambic mekepi Hemece KbI3bUIIIa mekepi aen aramnanbl. Caxa-
po3a ecIMIIKTEep AYHHECIHJE oTe Kem TapairaH. Caxapo3a €H KaXeTTl a3blK
0o0JIBIM, ajaM eMipiHJIe YIKeH MaHbI3Fa ue. bysr omerTeri KeH KoJagaHbUIaThIH
IeKep OOBIT TaOBLTA B,

Du3ukagbIK KacuerTepi. Taza caxaposa TOTTI TOM/I1, Cy/la KaKChl €pUTIH,
Tycci3 3arT.

XuMusiJIbIK KacuerTepi. Caxapo3aHblH €H MaHBI3IbI KACHET1 THAPOIIA3TE

YIIBIpaybl OOJBIN TaObLIAIBL:

H,SO
CioHpOpp + HO0 — %5 CgH,06 + CeHipOg

caxapo3sa [IIF0KO3a bpykrosa

Caxapo3a MoJeKyaachl TIIFOKO3a KoHE (PYyKTO3a MOJICKYTalapbIHbIH KaJl-
JBIKTapbIiHaH KypayraH. Caxapo3a MOJICKyIachlHHAH ITIOKO3a IMaiia 00TysIH
aHBIKTAy MYMKIH.

Caxapo3a epitiHiciHe OacTanKpiaa OipHEIe TaMIIIbI H,SO, xochIn KalHaTaMbI3.
Conan coH KpIIKbLLIB! clITiMeH Herrpanian, epitingire Cu(OH), Kochi Kpi3apipa-
MbI13. HoTmkene KpI3bUT TYHOA yKacaiaibl. byHIaH MIbFaThiH KOPBITHIHABIIAH Oenriii
OonybiHa Kaparanza, caxaposa H,SO, acepinzie ruIposi3aeHe T JKOHE alIern TOObIH
CaKTaWTBIH TIIFOKO3a KacaiIbl. AJT ajyieru TOOBIH CaKTAyIIIbl MOJICKYJIaIap bl
Cu(OH), Kp13bLT TYHOA sKacanranma, sFHU Cu,O Fa IeHiH TOTBIKCHI3IaHABIPAIbL.

MaubTo3a. bip Mosekyiia MaJIbTo3a THIPOIU3ICHICH/IE €Ki MOJICKYJIa TIT0-
KO3a yKacayaibl:
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C12H22011 + HzO . 2C6H1206
MaJIbTO3a TJTIOKO3a

IMonaucaxapuarep

[MTonucaxapuarep TaOUFH JKOFapbI MOJIEKY/AJIBIK 3aTTap OOJIBII, TAOUFaT-
Ta ©Te KOl TapaJiFaH, COH/Ial-aK aJaM >koHe sKaHyapIap eMipiHIe MaHbI3IbI
peu oiHainel. [lomucaxapuarep eTe KON MOHOCAXapH/ KaJIbIKTapbIHAH
KypanraH. Onapra Kpaxmai >KoHE IeJUTI0N03aap MbIcai 0oJaabl.

Kpaxmai. Kpaxman (CH, O,) Taburu momamep 3at G0IbII, OyJ1 3aTThIH MO-

JIEKYJAJIBIK MACCACHI aKbIH TaObLIMaFaH, OipaK OHBIH ©T€ YIIKSH/Ir Oenristi )koHe
op Typi yIriiepiaze Typaiie 60mybl MyMkiH. Comn cebenTi, 6acka morcaxapus-
Tep CUAKTHI KpaxmanabiH popmyracel (C H, O,) kepiHiciHge OpHEKTETENI.
KpaxmamnisiH rupoIin3i HOTHKECIH/IE TEK TIIFOK03a aiijia O0JFaHbl YIITiH OYJT
3BEHOJIAP TITFOKO32 MOJIEKYJIACHI KAJ/ILIKTAPBI IETCH KOPHITBIH/IBIFA KEJIEMi3:

H,S0, , °
(CeH19Os5)n + (n-1)H,O = > nCeH 20¢

Kpaxmai IJII0KO3a

Kpaxman MakpoMoJeKynachl CAaKHMHACHI O-IVIIOKO3a MOJIEKYJaJapbIHbIH
KaJIBIKTApbIHAH KYpaJFaHbIFbl AoneneHred. KpaxmanaslH naiina 6omyslH
TOMEHJIET1IEN OPHEKTEY MYMKIH:

CH,—OH CH2—OH

H/H \H H/H b —
(')\EH /ﬁ\ /

—0

[
H

CHZ—OH CHQ—OH
o \?H / o] \OH i / |_O_...

H H
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Kpaxmanapiy skacanybl HOTHKOHAEHCAIUS PEAKIUSACHI HET131HE KYPEIl.
SFHM KN MOJIKYJTAJIBIK 3aT PETIHJE III0KO3a MOJICKYIAachlHAH, >KOFaphbl
MOJIEKYIaJIBIK KOCBUIBICTHI KpaxMal jkacaajbl )KOHE KOChIMINIA OHIM pPeTiH/Ie
H,O xacananpl.

dusukaabik KacuerTepi. Kpaxman — ak yarak 3at. CybIK cyza epiMeii,
OipaK BICTHIK Cy/la KOWMAJDKBIH KJICHCTED yKacauIbl.

XumMHsIIBIK KacuerTepi. Kpaxman yiriH cana peakuuscbl OyJ1 oraH oa-
TBIH ocepi 6o ecenTeneni. Erep CybIThUTFaH Kpaxmall KielcTepine Hos Ko-
ChIJICA KOK peH maiaa 6omanbl. byn yaepicTi KapanaitbiM ToxKipuOe KOJIbIMEH
Jie aHBIKTay MYMKiH. KapTonThIH KeciireH xepiHe Hemece Oip Oeyiek HaHFa
WOz epiTiHAICIHEeH OipHEeIIe TaMIIIbl TAMBI3bUTFaH/Ia KOK PEH »Kacajabl.

Konnanbuiybl. Kpaxman KyHAbl a3bIKTHIK ©HIM. OHBIH KOPBITBUIYBIH
KEHUIJETY YIIIH KpaxMaJIbl OHIMIIEp JKOFaphl TeMIleparypaja KbI3ablphlia-
JIbI, SIFHW KapTOII MiCipuTei, HaH d31pyeHeni. by karnaiinapaa kpaxman kap-
THUTA TUAPOIU3ACHE] )KOHE Cy/la €PIrimT 00Jabl.

Hemmomnosza. (CH O )n Iemwmonosa nga Tabury KOFapbl MOJIEKYJIAIbIK

noyiucaxapuja OoJibIll, OapibIK OCIMIIKTED KypaMblHA KIpeal oHE ojapja
JKacyIa KaObIKTaphIH Kacanibl. OHBIH aThl «IIEJUTIONIa» — JKacylla COlaH Ke-
HiH KeJim MmbIKKaH. [[emmromo3a MakTa Ta lIbIFBIHBIH HET13r 06T Kypai-
ne1. Karas sxoHe il MaTaiap Ja 1eJUTI0N03a/1aH KacaiFaH OyYUbIMaIap OOJIbII
ecemnrenei. Aramn KypaMbIHa J1a KOIT MeJIIIepe VIITbIPaiIbl.

[emrono3a ga coi KpaxmasFa yKcan TaOuFH KOFaphl MOJIUMEpP OOJIBII ca-
Hamanel. lemtronos3a xoHe KpaxMallIbIH Kalmbl (OpMyJachl Ja YKcac >KOHE
KYpaMbl JKaFbIHaH J1a TJIF0OKO3a 3BEHOJIAPBIHAH TYPAIbI.

byn nonucaxapuarep 6ip-OipiHEH IIIOKO3a KaJABIFBIHBIH op TYpii Oaiiia-
HBICBIMEH e3remieneHeal. Kpaxman agam yiniH MaHbI3Abl a3bIK KOPBI OOJIBII
ecernTernice, 1eUTI0JI03alal OyJI MaKcaTTa MaiJaIaHbIl OOIMaNIbI.

Du3nKaJbIK KacueTTepi. Llemmono3a — 1oMci3, Hicci3, TaIIIBIK TOPi3AeC
aK 3at, cyJa epimMei i, MeJUTF0I03aHbIH MOJIEKYJIAIBIK Maccachl ©Te YIKeH 00-
JIBII €CEIITENIE/].

Kpaxman [emnronosa
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XuMusiiblK Kacuetrrepi. 1. Lemtonosa «kymic aifHa» peakuusicbia Oep-
Meli. (amaern ToObI ska0bIK). Lemtrono3a KeIIKpUIIapAa epiTireHae xap-

ThUIal TUIpOAU3AeHe . byHia TiroKo3a Kacanabl.
H,S0,, t°
(CeH100s5)n + (n-1)H,0 > nCeH 206

OCJI0JIO3a TJIFOKO3a

2. llenmrono3sa sxanaapl. bynaa kemipreri (IV) TOTBIK %oHE Cy yKacaasbl.
(CeH1005)n  + 6n0, —> 6nCO, + 5nH,O

TakbIpbin 00WBIHIIA ecenTep KIHE 0JIaAPAbIH LIeNnyi.

1. Erep xkpaxMa/iiblH IIaMaJIaHFAH MOJIEKYJIAJBIK Maccachl 32,4-103
TeH 00J1ca, OHBIH THIPOJIHM3iHEH Hellle MOJIb IVII0K032a ’KacaJaaabl?

Ecenrin memnryi:

bisre Genriii, kpaxmai MOJEKYIachl MOJIUMEP PETIHJE THIPOJIU3TE YIIbI-
paraHja >kacalaThlH MOHOMEPIIEP CAHBI OHBIH MOJUMEPIICHY JOpekKeciHe TeH.
CoHbIMEH KaTap, OJIMMEPIICHY JOPEKECIH aHBIKTAy YIIIIH IMTOJIMMEP MacCachlH
OHBI KYPAWTBIH CTPYKTYpPAJIBIK OipiIik MaccackiHa 06Ty Kepek, SSFHU OJIapIbIH

MOJTIIEPIH aHBIKTAy KepeK.

H,S0,, t°
(CeHigOs)n + (n-1)H)0 ———> nCeH;,04

Kpaxmai IIII0KO3a

Kpaxmanuein crpykrypassik Oipiiri C.H, O, Tin maccacsr 162 r/moib 60i1-
ca, OeplIreH Maccajian maiananpll, n, SFHA MOJIMMEPIICH] JOPEkKECIH TarcaK
Oomabl:

162 r/momb 1 cTpykTypanbIk OipiaikTiH Maccacsl 32,4¢10° r srau 32400 r x
CTPYKTYpasbIK OIpTIKTIH Maccachl.

Jlemek, conmia macca kpaxmainaad 200 miroko3a skacananbl ekeH. JKayaOsbr:
200 moub.

2. 2,5 MOJIb MAJIBTO3aHBIH THIPOJIN3iHEH AJIBLIHFAH [VIIOKO3aHbIH CIIMPTTI
KBIIKbLIAHYBIHAH KaHAali Maccaja (r) ITAaHOJ aJIy MYMKiH?

EcenTin memny:

AnapiH MbIcamaa OepiIreH peakusiap TEHICYIH jKa3aMbl3:
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C12H22011 + H20 — > 2 C6H1206
MaJibTO3a TJIFOKO3a
C6H1206 —_— 2 C2H50H +2 COZ

bynan Genrini, 1 Mok Mansro3a TUIPOTU3IHEH €Ki €ce KO MOJIIEpAe IIio-
K032, IFHA 2 MOJIb 3aT ’Kacajabl. AJBIHFAH MeJIIIEepeT] MIFOKO3aHbIH CITUPTTI
KBIIIKbUITAHYBIHAH TaFbl 2 €CE KOIT MOJIIIEPIEe ITUII CIIMPTI OHIM PETIH/E ajlblHa-
1el. Jlemek, 1 MoJIb MasbTO3a/1aH THICTI ©3repicTeH COH 4 MoJb (Hemece 4 MOJb
x 46 r/monb = 184 1) sTanon amy mymkid. Coun skaraiiian naiaananein OepiireH
MeJIILep/IerT MaJIbT03a/1aH aHAFYPJIbIM 3TaHOJI aly MyMKIHJITH ecenTeimis:

1 monp Manbro3anan 184 rpaMM 3TaHOJ abIHABI
2,5 MOJb MOIIEPIHEH X TPAMM

. 2,5 Mmonpe184 460 ¢
1 Moip

Kayaowbr: 460 g

3. 2,5 Moib MaJIbTO03a KJHE caxapo3a KocmachblHaH 720 r IIKo3a
aJIbIHFaH 00Jica, 6acTanKbl 3aTTap KaH/Aail Macca KATbIHACTA aJIbIHFaH?
EcenTin memryi:

AnnpiH, OEplIreH 3aTTapIblH CYMEH 9Cepiecy pPeaKIUsIapbiH Ka3aMbl3:

Ci2H»011 + H O ———> 2 CgH 1,06

MaJITo3a IFOKO32
H,SO,

CipH»O0pp + H,O — 5 CgH;,06 + CeH 206

caxaposa rmoko3a  (pykTo3a

MarnbT0o3a MeJIIEpiH X, CaXapO3aHiKiH y KOPIHICIHJIE ©PHEKTECEK, OJlap/iaH
YKacaJFaH IITI0K03a COMKeC Typ/e 2X JKoHE y Meepe 001a bl KoHe OJapbIH
KOCBIHIBICH (720 T mmroko3a / 180 r/moinb = 4) 4 monbre TeH 6onassl. Exi Oy
Oenrici3AepAcH Maijananbll TUICTI TEHAEY TY3eMi3:

x=15y=1
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bisre Oenrimi, ManpTo3a KoHE caxaposa Oip-OipiHe m3oMep, SFHU MOJe-
KyJaJiblK Maccanapsl 0ip Typ:ni 6onraH 3artap Oonbin TadbiIaabl. by nereni
OJIap/BIH MeJIIIep KaThIHACHI Macca KaTbIHACKIHA TEH OOJIaIbl.

Kayaobi: 1,5:1

TakbIpbIn GOHBIHIIA ecel KIHE JKATThIFyJIap

1. 3eprxana karqaiibIHIa TIIIOKO3a )KOHE caxaposa epiTiHaIepal 6ip-0ipi-
HEH albIpy YIIIH KaHJal peareHTTeH naiaanaHca 0omaapl? XKayaObIH THICTI
peaKkIusIapMeH TYCIHIIP.

2. KpaxmainjaH 3TaHo aiy MyMKIHJITIH THICTI peakUuusijIapMeH TYCIHIIP.

3. Erep kpaxmaijplH IIamMajaHFaH MOJICKY/IaablK Maccackl 812107 re TeH
0oJ1ca, OHBIH THAPOJIM3IHEH KaH1ail Maccaaa (T') III0Ko3a aryFa 00Jaibl?

4. Erep KpaxMaJijblH [IaMaJlaHFaH MOJICKYJIaIbIK Maccachl 64,810° re Teq
0oJica, OHBIH KaHybIHAH HEIIe MOJIb CO2 ras jxkacajiaapl?

5. 4 MOJIb MaJIBTO3aHBIH TUIPOJIU31HEH AJIBIHFAH IIFOKO3aHbI CIIUPTTI KbIIII-
KbUIIaHybIHAH KaHail Maccasa (T) 3TaHONI almy MyMKiH?

6. 5 MOJb MaNbTO3aHBIH THIPOJU3IHEH AaJIbIHFaH TIIFOKO3aHBI CITUPTTI
KBIIIKbIIIAaHYbIHAH Taiia 00JFaH 6HIMHIH KYpPaMbIHIAFbl Sp° THOPUATEITCH
opOuTanagap CaHbIH aHBIKTA.

7. 3 MOJIb MAJIBTO3a KIHE caxapo3a KocrnacbkiHad 900 r miroKo3a ajiblIHFaH
Oosca, bacTankel 3aTTap KaHaald Macca KaTblHACTA aJIbIHFaH?

8. 4,5 MoIb MaJIBTO3a KOHE caxapo3a KocnacbiHaH 1260 1 riitoko3a ajabIHFaH
OoJsca, 6acTankel 3aTTap KaHAail Macca KaTblHACTA aJIbIHFaH?
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IV BOJIIM. A30TTbI OPTAHUKAJIBIK KOCBIJIBICTAP

A30TThI OPraHUKAJIBIK KOCBLIBICTAP €I, MOJEKYIAChIHAA a30T
aroMbl 0ap OOJIFaH OpraHUKAaJbIK 3aTTap aUTbUIA b

32-§. HUTPOKOCBIJIBICTAP. AJIBIHYbBI ’KOHE KACUETTEPI

Kanbikkan HemMece apoMaTThl KOMIpCyTeK MOJIEKyIachlHaH Oip Heme-
ce Oipuemnte cyreri arombiH HuTpoTomnmeH (NO,) anMacybIHaH KacajFaH
OPTaHUKAJIBIK KOCBUIBICTAP HUTPOKOCHLIBICTAP Jeiine/i

Homenkarypacsl. PaiioHanabik HOMEHKIIaTypa O0MbIHIIIa HUTPOKOCHLIBIC-
Tap/ibl aTaFaH/ia THICTI KOMIPCYTEK aThIHA «HUTPO)» CO31 KOCHIN alThLIAIBbI.

CH3;-NO, autpoMeTaH CH;~CH,-NO;  gurposran
CH3~CH;~CH;-NO, nutpomnponan  CHj;-CH,~CH,-CHy- NOsuutpobyTan

NO,
HUTPOOEH30]1
Panuonaaabik HO- Kyiieai Ho-
dopmyaa
MeHKJIaTypa MEHKJIaTypa
CH3-CH,-CH,-NO, OipiHIII HATPOIIPOIIaH 1 -HUTpONpOIIaH

CH3;-CH(NO;,)—-CH,-CH3 CKIHIII HUTPOOyTaH 2-HUTpOOyTaH
. 2- -2-HH-

CH;3-C(CH3)(NO2)—CHjs yuriHmi HuTpoGyTaH METHe T

TPOMPOTIaH
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Kyiiesni HoMeHKIaTYypA.

XanplKapanblK (Kyieni) HOMEHKIaTypa OOWMBIHIIA HUTPOKOCHUIBICTAPIBI
arayJa TOMEHJIET1 epeke JKOHE Ke3EKTUTIK CaKTaIa Ibl:

1. HutpoTom Heri3ri kemipTeri Ti30erinae 00aybl Kepek.

2. Heri3ri Ti30eKTeri KoMipTeri aroMaapblH HUTPOTOII KaKbIH JKaKTaH udp-
JIarn IIbIFbUIAJBL.

3. By#iip xak Ti30eKTeri paguKaigap HeMece HUTPOTONTHIH aThl OJIap/Ibl He-
Ti3ri Ti30eKTeri ofap OalaHbICKaH KOMIPTETiHIH TOPTIN CaHbl KOPCETLITeH KYHae
QITITITIE TOPTIOIH IE ANTHIT OTLUISI )KOHE COHBIHIA HET13T1 TI30€KTIH aThl AU ThIIa/IbI.

5 4 3 2 1
CHy-CH—CH—CH—CH;
CH; ¢, NO,

|
CH;

3-3Tun-4-MeTUi-2-HUTPONIEHTAH

AJIBIHY J/1icTepi. OpraHUKaNbIK 3aTTapFa HUTPOTOMNTHI €HT13y HUTPOJAAY
nen aitbuiagel. OHBI TOMEHJIET] 9/1ICTEPMEH aMaJjlFa acblpy MYMKIH.

1. KanbIKKaH keMipcyTekTepai HUTPoJaay. by yiiiH KaHBIKKaH KOMip-
CYTET1JIepre HUTPAT KBIIIKbLIT 9CEp eTTIpUIeT:

CH4 + HONO;—>CH3—NO, + H,0
MeTaH HUTPOMETaH

2. beH3onra KOHIEHTPJACHT€H HUTPAT KBIIIKbUI, (KOHIIEHTPJICHTeH Cyidar

KBIIIKBLIT KaThICYybIH/a) HUTPOOEH30J1 aJIbIHA/IbI.
NO,

H,S0,, t°
—>

+ HONO, + H,O

OeH301 HUATPOOEH307
@Ou3ukaabiK KacuerTepi. HUTpOKOCHUTBICTAPIBIH TOMEH MOJICKYTAIIBIK
TOMOJIOTTapbl KOJIAHCA HICTI, TYCC13 CYUBIKTHIK, d(UPAe EpHIl, CIIUPTIICH JKaK-
ChI apasiacaasl. HUTpOKOCHUTBICTapBIH OyIaphl YIIbl 00JIa b
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XUMHSTBIK KacueTTepi. HUTpOKOChUIBICTapABIH XUMUSIIBIK KacHeTTepi
Typiiie OOJbIN, HeTi31HEeH, OJIap/blH MOJIEKYJIAChIHIaFbl HUTPOTONKA Oaiiia-
HBICTBI OO0JIAJIBI.

1. HuTpokochUIbIcTap TOTHIKCHI3IAaH IbIPbLUTFaH I O1piHILI aMUH/IEP KACAJIA/IbL.

CH3-NO,; + 3 Hy—> CH5-NH, + 2 H,0O
HUTPOMCTAH MCTHJIaMHUH

2. ApomarTel aMUHJEp, COMKEC TYpIeri apoMaTrThl HUTPOKOCHUIBICTAPIBI

TOTBIKCBI3IaH IBIPY KOJIBIMEH AJIBIHABL:
NO; + 3H,———> NH, + 2H,0

0

HUTPOOEH30]1 AHUJINH

TakbIpbIn OOMBIHINA ecell KIHE KATTHIFYJIap.

1. TeMeHeri 3aTThl XaJIbIKapaJIbIK HOMEHKIIATypa OOMBIHINA aTaybIH jKaca.
CH;-CH(NO,)—CH(CH3)—CH;

2. Temennae atanraH 3aTTapblH CTPYKTYPAIBIK (OPMYJIAChIH ChI3 JKOHE
oJnap KypambIHJaFbl KOMIPTEK aTOMIAPbIHBIH TOTBIFY JOPEKEIepiH eCenTe:

1) 1 -autponporran 2) 3 -MeTHI-2-HUTPOOYTaH

3) 1-HuTpOGEeH301

3. n-OyTaHHaH Kaiicbl oiic OOHBIHIIA 2-HUTPOOyTaH ajdy MYMKIH, CO3-
JEPIHl HET13/Iey YIIIIH peaKius TEHACYIH kKa3.

4. Yo OyTHIaMUHHIH TOTBIFY PEAKIMSCHIH Ka3.

5. Hutpostan, HUTpoMeTaH koHe |-HUTpoOyTaHAapFa CyTEriMeH acep eT-
TIplJICe KaHlal 3aTTap KacalyblH Peakius TCHICYIMEH JONTEPiHE jKa3.

6. 21,7 r MeTHIIaMUH ay YIIiH KaHIIa KeJemaeri JUTp (K.K.) CyTeri ras3bl
Kepek Oonapi?

7. 45 T 3THiIaMHH aTy YIIiH KaHIIa KeJemaeri JuTp (K.K.) CyTeri ra3bl Ke-
pek 6osnanl?

8. HurpobeHn3oinra 4 r cyTeri ocep €Ty HOTWXKECIHe Maiaa O0JIFaH OpraHu-
KaJIbIK 3aTThIH MAacCaChIH €CeMTe.

9. Hutpobenzonra 11,2 nutp (K.K.)CyTeri ocep eTy HOTHXKECiHIe Maiina
0OJIFaH OPTaHMKAJIBIK 3aTThIH MAacCaChIH (T') €CENTe.
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33-§. AMUHAEP ) KOoHE APOMATTbI AMUHJEP.
AJIBIHYbBI /KOHE KACUETTEPI

AMUHJEp Jen, aMMUAKTBIH CyTerijiepi KOMIPCYTeK paauKalgapblHa
aJMacyblHaH jKacallFaH KOCBUIBICTAP alThLUIA b

AMUHIEPIIH TY3UTICIHE Kapar, ojlap aMMHAKTBIH OHIMi eKEHIITiH Kepy
MYMKiH. AMMHaK MOJIEKYJIachIHIAFbl Oip CyTeri aTOMbI paJMKalifa OpPbIH a-
Macca — OIpiHIII, €Kl CyTer1 aTOMBI €Ki paJuKajiFa OPbIH ajMacca — eKiHIII, YIII

CyTer1 aTOMBI YIII paJiMKajFa OpbIH ajMacca — YIIHII aMUAHIEP/1 KacaiIbl.
NH;
aMMUaK

R—NH,——> ~"N-H——> °"N-R
R R”

O1piHMII eKIHIII YITHIIT

aMuH aMuH aMuH
Homenxnarypacsl :koHe m3oMepusichbl. ParoHaniblk HOMEHKJIaTypa 0o-
WBIHIIIA AMUHICP/IIH aThl PAJUKAJIAp aThlHA «AMUHY» CO31H KOMBIN OKYy/IaH KeJil

HIBIFAIbL
CH3, CH3\N on
CH;— NH, N—H P
C,H;s CH;
METWIAMUH METWINTUIAMUH IUMETWIIDTUIIAMUH
MertuiamMuna OTUIIaMUH TpU-METUIaMUH

XKyiteni HomeHknarypa OOMBIHIIA aMUHICPAIH aThl KOMIPCYTEKTEp aThl-
HBIH aJIIbIHA «aMHHO» CO31 KOCBUIa bl KoHe -NH, aMMHOTOI KaKbIH OpHa-
JaCKaH KeMipTeri aToMbl KaFbIHaH Hu(priany OacTaiaibl.
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'CH,CH,—CH,—'CH—"CHj 'CH;- 2(|:H- 3$H—“CH3
| |
NH, CH; NH, CH;

1- amuHO-4-MeTuNnEeHTan 2 - aMHHO-3-MeTIIOYTaH

bip Typmi pagukanbl CUMMETPHSUIBIK aMUHJEP/i aTaraH/aa, eKiHII JKoHe
YIIIHII aMHHIIEP paJuKall aTblHa -, TPU- Mpe(UKCTapbIH KOWBIN aTasiajbl:
HN(C,H,)2-di-stunamun, (CH,),N-TpuMeTHIaMUH.

N3omepusi. AMuHaEpie KOMIpCyTeK Ti30€TiHIH CTPYKTYpPalIbIK H30MEPHUsi-
ChI )KOHE aMUHO TOITHIH KAJIBITI M30MEpUsICHI OakbutaHaabl. Mbicanisl, C 4H9NH2
HiH 4 OipiHIII aMUH H30Mepi Oap:

CH;—CH—CHo—NH,
CH3—CH2—CH2—CH2— NH, |

CH,
l-amunoOyTan l-amuHO-2-MeTHIIIIPpONIaH
on
CHy—CHy—CH—CH; CHy—C—Nit;
2-amuHOOyTaH 2-aMUHO-2-METUJIIPOTIaH

AJbIHY daicTepi:

HuTpokochUTbICTap 1B CYTET1 aTOMAAPHI MEH KaTaau3aTop KaThICYBIH/IA TO-
THIKCHI3IaHIBIPFaHa AMUHACD YKaCaJlaIbl:

C2H5N02 + 3H2—>C2H5NH2 + 2H20
HUATPOAITAH STHJIAMHH

Du3uKaJbIK KacueTTepi. AMUHACP/IH OacTanKbl OKUIIEpl — METHIIa-
MUH, TUMETHIAMUH KOHE TPUMETHIIAMUH ra3, KaJFaHIapbl CYHBIKTHIK OOJIBIIL,
aJ1 )KOFapbl MOJIEKyJlara ue OOFaHIaphl KATThI 3aTTap OOJIBINT Ta0bLTA IbI.

XUMHSJIBIK KacueTTepi.

1. Ty3 kacaybl: AMUHEpre KbILKbUIAAP dCep €TTIPIN Ty3Jap alblHaIbI.
by peaknusma cyTeri HOHBI a30T aTOMBIHAAFBI O1p Ky 00C AIEKTPOHIapFa
KOCBUIBII, OH 3apsAAThl aMMOHHI HOHBIH JKacaiIbl:

CH3NH2 + HCI—>CH3NH20HC1
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+
H

t + HCl—> |CH;3:N:H | «Cl-

T

Tz
e

CH3 H

METHIIAMMOHUI
XJIOpHL
2. AMuHnep ayana jkaHanael. AMUHIEp ayana »kaHansl. JKaHy eHiMmuaepi
peTiHnae CO2 xone H O nan teic N, MOJIEKY/TaChIH J1a KaCan/Ibl.
4CH3NH; + 90,—>4CO, + 10H,0 + 2N,

4C,HsNH, + 150,—»8CO, + 14H,0 + 2N,

ApoMaTTbl aMUH/IEP

ApOMaTTBI AMUHICP ACII, OeH30I1 CaKHMHAaChIHJarbl CYTel"i ATOMBIHBIH
OpPHbIHaA AMHUHOTOII HEMCECC aMMHUAKTarbI CYTCI‘i aToOMIaphbl OpHbIHA (be—

aun (C H,) opbln anMackan 3arTap aiTbuUIabl.

AMMMaK MOJIEKYJIaChIHAAFBI CyTEr1 aToMJapbl (EHUI paJuKalljapra OpbIH
anMacysbl HOTHKECIHIe O1p1HIII, €KIHII KOHE YIIIHIII apoMaTThl aMUHEP Ka-

D o0 OO

Tpu(EeHUITAMHUH

cajajpbl.

(dheHumaMuH nudeHUITaMUH
(aHUITHH)
Homenkiarypacbl. ApoMaTThl aMUHACPIH aThl paguKajgap aTbiHa aMUH

€631 KOCBHITT OKbUTYbIHAH IIBIFa/IblI.
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CH3
—N—CH,—CH;

sHicle

dbeHunaMuH  MeTWI()EHWIAMUH METWIATHI(EHUIAMUH

AnbIHy dictepi. HUTpoKOChIUIBICTapAbl TOTHIKCHI3AAHYBIMEH apOMAaTThl aMHH-
Jepai any 9iicin OipiHimi 60, opsic FanbiMbl H.H.3uHun amanra acsipab:

NO, NH,
3, —>© - 21,0
HI/ITpO6€H30J'I AHUJINH

dusukaabiKk Kacuerrepi. Kimn mMonekynansl apoMaTThl aMUHIIEP CYUBIK,
aJ1 JKOFapbl MOJICKYJTAJIBI ApOMATThl aMUHACP KATThI 3aTTap OOJIBINT TaObLIA b,
OnapaplH KOTIIUTIT KoJIaHCa HiCKe Be OOJIBII, Cy/ia HaIlap epu/li.

XuMHSJIBIK KacueTTepi. ApoMaTThl aMUHIEP/IIH XUMHSUIBIK KaCHETTEpl
MoOJIeKyJanapAaFrbl aMIHOTOII TIEH OEH30J1 CAKWHACHIHBIH KACHETTEPIH 03 1II1He
KaMTHUJIbl. AHUIIUH CYMEH 9CepIIeCIeIi.

1. ArunuHre 6pOMIBI Cy 9cep eTTIpUIreHAe TPUOPOMAHMIIUH TYHOACH JKa-
cananbl (0eH307 OPOMIIBI CYMEH dceplieceiil):

NH, NH,
Br Br

+3Br, —> + 3HBr

Br

2. AHUIMHTE XJIOPU]T XJIOPUJT KBIIIKBUIBI dCep eTTIpiaTreHae GeHnaI aMMo-
HUU XJIOPUJ TY3bI XKacajaisl.
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NH, NH;

+ H}: Cl— > I

Konnanbliiybl. AHUIUH HETI3iHEH 00sly ©HEPKOCIOIHIEC KOJTAHBLIAIIBL.
AHWIIMHTE TOTHIKTaHIBIPYIIBLUIAP dCEP €TKeH e, TYPJIl TYCTEepAETI 3aTTap Ka-
cananbl, Mpicanbpl, Kapa aHWJIMH Xacanajasl. bynaH ThIC, aHWIMH KOTIIiTIK
TIop1 3aTTapIbl CHHTE3 YKacay YIIiH OacTamKhl MIHUKI3aT OOJIBIN €CenTeNe/Ii.

TakpIpbin 00MBIHIIA eCell KIHE KATTHIFYJIap.

1. AMMuak BaTpUMETHWJIAMUHHIH CTPYKTYPaJbIK TY3UIICIH CBI3 KOHE OJ1ap
apachIH/IaFbl YKCACTHIK TICH albIPMAITbITBIKTapIbl KOPCET.

2. NH tom cakraras 3arrap... aeiinesmni?

1) bipiami amun 2) ExiHimn aMuH 3) YuriHmn aMyuH

3. PeaknusHBIH TEHCYIH asgKTa KoHE TCHECTIP.

4. TpudeHmn aMIHHHIH MOJIBIIK MacCachiH (T/MOJTb) Tar )KoHE OHBIH Kypa-
MBIHIAFbI @ )KOHE T IOFBIPJIAP CaHBIH €CENTE.

5. 1,2 MOJIb aHWJIMH/II TOJIBIK OpOMJIay HOTIDKECIH/IE KaHIali Maccaaarsl (T)
KBIIIKBLI Kacaiaanl?

6. 46 r aHWIKMHII TOJBIK OpoMay YIIiH KaHJal Maccaaarsl (T') OpoM xKyM-
canagpl?

7. TemeHier1 OpraHuKaJIbIK KOCBUIBICTApP ) METHJIAMHH; b)IMMETHIIaMUH;
C)TPUMETHIIAMHUHIEP/IIH CTPYKTYPAJIBIK TY31JIICIH KOPCET, )KOHE OJIap/IbIH iIIiH-
JIe HET13/1K KaCUETI €H KYIITI OOJIFaH 3aTThl KOPCET JKoHE ce0eOiH TYCIHIIP.

8. JKammbr popmynacer C.H N Gosnran 3aTTap/blH aTblH a3 KOHE OJap-
JIBIH CTPYKTYPAIBIK (DOPMYIIAChIH ChI3.

9. XumusuiblK KocinopbiHaa 41 r HUTpoOeH30s1 KeMmeriHae 18,6 r aHwImH
aJIBIHFaH 00J1ca, COJ KOCIMOPBIHAAFHI aHIJIHH ally PEaKIUSChIHBIH OHIMIH €CeTITe.

10. XuMUsUITBIK KocimopblHAa 82 T HUTpoOeH30: KemeriHiae 60 T aHWIMH
aJIBIHFaH 00JICca, COJT KOCITOPHIHIAFHI aHWIIMH Ty PeaKIUsChIHBIH OHIMIH €CeTITe.
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34-§. AMUHOKBIIIKBIUIIAP KOHE AKYBI3/IAP.
AJIBIHYBI )KOHE KACHUETTEPI

Monekynaceinga amuno — NH, sxone xkapookcun — COOH Tonrapsr 6ap
OPTraHHUKAJIBIK KOCHUIBICTAp AMHHOKBIIIKBLIAAP JIeiine/i. AMUHOKBIIIKBLI-
Jap/ipl OpraHUKAJIBIK KBIIIKbUIIAPABIH OHIMACP1 A€M, SFHU KhIIIKbUIIAP pa-
JUKAJIBIHIAFBl CyTeTi aTOMIAaphIHBIH aMHHOTOIKA aJIMaCybIHBIH HOTHXKEC]
JIen Kapay MYMKIH.

AMUHOKBIIIKBUIIAP TOMEHET] KaIIbl opMyIiara He:
C,Hy,(NH,)(COOH) R—ClH—COOH
NH,
AmuHOKpIIKbLIIap amMuHo (-NH,) sxone xap6okcun (-COOH) tonrapsi-
HBIH CaHbIHA Kapar yIke OeJiHe/I:

1) KypambiHna Oip aMuHO >koHe Oip KapOOKCHJI TOIl CakTaraH aMu-
HOKBIIIKBLUIIAD MOHOAMMHO MOHOKAPOOH KbIIIKbLIAAP ACHiIE .

0
4
CH2—(|3H—C—OH
O NH,
7
CH3—C|JH—C—OH
NH,
aJaHuH benmnanaHuH

2) monexynana exi amuno (-NH,) sxone 6ip kapookcun (-COOH) TonTapsr
00JFaH aMUHOKBIIKBUIIAP THAMUHO MOHOKApOOH KBIIIKbUILAAP JACH1Ie].

O
//
C|?H2—CH2—CH2—CH2—C|?H—C—OH
NH, NH,
JU3UH

3) Monekynaceinaa exi kapbokeun (-COOH) xone 6ip amuno (-NH,) Ton-
Tapbl 60JICa, MOHOAMUHO TUKAPOOH KBIMIKBIIAAP ACHIIE/TI.
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N 0
N 4
,C—CHy—CHy— CH—C

[TlyTaMuH KbIILIKBLI

bynapnan teic KypaMbiHga 0acka (yHKIIMOHAIIBIK TOIM CAKTAWTHIH aMHU-
HOKBIIIKBUIIAP A YIIBIPAKIbL:

//O //O
HS—CH,—CH—C=OH  HO—CH,—CH—C=OH
NH, NH,
IMNCTCUH CCpUH

Homenknarypacel. Panmonanaslk HOMEHKIaTypa OOMBIHIIIA aMHUHOKBIIII-
KbLIZap TOMEHIET1eH aranaasl. byHnaa — NH2 TONTHIH KapOOKCHIIFa KaThIC-
ThI TYPFaH OPHBIH KOPCETY YIIIH AMHHOKBIIIIKBIT MOJIEKYIaChIHAAFbl KOMipTe-
Tl aroMJapbl TPEK JiMmeci apinTepiMeH OenriaeHel.

€ ) Y B o /O € 0 y B o /O
CH3- CH,- CHp— CH,- CH- C7 CH;- CHp- CH,- CH- CH,- €7
| OH | OH
NH, NH;
O-aMHUHOI'CKCAH KBIIIKBIJI B—aMI/IHOFCKcaH KBIIIIKBIJI

JKytieni HomeHkiIaTypa OOHBIHIIIA KapOOKCHII J)KOHE aMHUHO TOT CaKTaraH
Heri3ri TI30eK TagIagaabl )KoHe — NH, Tom opHbI KOPCETLIIM, KAPOOKCHIITAFbI
KeMIpTeT1 O1piHII KeMIpTeri el Kapaiabl.

6 5 4 3 2 1 //O 6 5 4 3 2 1~
CH;-"CH,- CH,—-"CH,-"CH- C\ CH;- "CH,- CH,- (le— CH,- C\OH
I

OH
NH, NH,

2-aMHUHOT€KCaH KBIIIKBIT 3-aMHUHOTreKCaH KbIIIKbLI

ATNBIHYBI. AMMHOKBIIIKBUIAAP aKybI3IApAbl THAPOJINA3 >Kacam aJIbIHAIbI.
Conpaii-ak, XJIOPCIpKe KbIIIKbUIBIHA aMMHUAK 9CEP E€TTIPIN T€ aly MYMKIH.
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Cl—CH,COOH + 2NH;—> NH,—CH,COOH + NH,4C1
o, - XJIOpcipke TIIULIUH
KBIIITKBLT
DOU3UKAIBIK KIHE XUMHUSJIBIK KAaCHeTTepi. 0 — aMUHOKBIIIIKBUIIAP TYCCI3
KpHUCTasUI 3aTTap. Kenmiiri cyzia ®akchl €pu/il, aMUHOKBIIIKBIIIAP KOOIHIIIE TOT-
Ti JoMre ue, OipaK KarbIMChI3 TOM/II JKOHE alllbl JOM/II aMUHOKBIIIKBIIAP J1a Oap.
HNuaukaropaap tycine acepi. MoHOAMHUHOMOHOKApPOOH JKOHE JIMAMUHOTH-
KapOOH aMUHOKBIIIKbUTAAP HHIUKATOP TYCIH e3reprieiil. JluaMmmaoMonokapOoH
AMUHOKBIIIKBUTIAP CUITUTIK, MOHOAMHUHOIMKAPOOH aMHUHOKBIITKBUIAAP KBIITKbLI-
JIbl TAOWFATKA Me JKOHE COFaH Kaparl MHIUKaTop TYCIHE 9cep KopceTe/il.
Ty3napabIH Kacaaybl. 0. — aMUHOKBIIIKBUIIAP Oip MEep3iMHIH ©3iH]Ie He-
371l aMHUHOTOII OHE KBIIIKBUIIBI KapOoKcu Tontapra ue. Con cebenti opi
HET13/1ep 91 KbIIKbUIAAPMEH PEeaKIUsIFa Kipicil Ty3/1ap Kacaiapl, sFHU aMm(o-
Tep KacueTiHe ue 00JIFaH KOCBUIBICTAp OOJBIM TaObILIa bl

H
NaO R—CH—COONa
NH,
R—CH—COOH
NH,
HCI
L > | R—CH—COOH|CI
NH;*

Kosganbliiybl. AMUHOKBIIIIKBUIIAP aF3a aKybI3bIH JKacayFa e€H KaXeT 3aT-
Tap caHanaapl. by 3arTap amam jkoHE KaHyapiiap KOPEKTEHETIH a3blK Kypa-
MBIHIA Oonazpl. bipak aMUHOKBIIIKBUIIAPIBIH ©31H TYI-Typa KaObLI €Ty e
MyMmKiH. O eTe oNci3feHreH aypyiapra Oepineni, ayslp omepanusgaH COH
aypyaIblH TaMakK acKa3aH-1IeK JKOJbIHAH OTKI3UIMEUTIH €TINl TaMaKTaHIbIPY-
Ja TlalagaHbuIabl. AMUHOKBIIIKBUIIAD KeHOIp aypyrapasl eMAeyIn Kypat
peTinge (MbIcalibl, ITyTAMHUH KBIIIKBUI )KYHKE aypybIH, THCTUIUH acKa3aH XkKa-
pachl aypybIH eMIey/ie) KOJTaHbLIA b,

Keii6ip aMHHOKBITIKBLUIAAP aybUT MIAPYAIIbUTBIFBIHIA YKaHyapIap/IblH 6CYiH
KAJIBINITACTHIPY YIIIH 0JIAp TaMarbIHA KOCBUIBIT Oepiiei.
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IHenTuarep xoHe aKybI3 3aTTap

[lenrtun mem, aKybI3AapIbIH HET131H KYPAWTHIH €Kl HEMECe O/laH Kol
MOJIMKOHCETTEHTCHHEH JKacallFaH 3aTTap Jem Kapay MyMmKiH. Omap exi
AMUHOKBIIIKBUT KaJIBIFbIHAH KypajaFaH Oojica — AMMENTH, YIITCH —
TPUAHNENTH/I )KOHE COJI CHSIKTBI JeHIe .

Ke3 kenren menruarepaiH MojeKyaadapbl Y3bIH TI30€KT€H Kypasblll, €Ki
Tobecine ue, 6ipinmi Tedeci amuroTon — NH, ecebine a30TneH asKraajibl, aj
exinmn tedeci kapookcmt — COOH ecebiHe keMipTeriMeH asKTasabl.

AKybI31ap 0-aMHUHOKBIIIKBUIIAPIBIH KAJIABIKTAPhIHAH KYpPAJFaH >KOFaphbl
MOJIEKYJIalap KypAedl OpPraHUKaJIbIK KOCBUIBICTAp OOJBIN TaObLIabl. AMU-
HOKBIIIKbUTAAp canbl 50 re neifiH OonFaH »KOFaphl MOJIEKYIAIBIK KOCBUIBICTAp
nentuarep (10 ra geiiin GonFaHmapbl OJMTONENTHI, OAaH KOFAPbUIAPHI TOJIH-
nerrtuzt) 50 IeH apTHIKTapbIH MIAPTTHI TYPAC aKybI3Aap JeN atay KaObUIIaHFaH.

TaburarTa Tapajybl. AKybI31ap 6CIMAIK MPOTOIUIa3MACHIHBIH HET131H KY-
paiael. Onap >kaHyapiapAblH KaHbl, CYTi, OYJIIIBIK €T TeH MIeMIpIIeri Kypa-
MBbIH/1a OOJIBII MaHbI3/Ibl OMIP POJIIH OMHaNbI. AKYybI3ap IIalll, ThIPHAK, Tepl,
KaybIPCHIH, ’KYH, XK10eK KypambiHa fa enel. Conmaii-ak, >KyMbIPTKaHBIH HET13-
Tl KypamabIK OeTITiH Kypauibl.

Kanyapnap xoHe OCIMAIKTEp MYLIENIEpIHAE aKybl3lap Typil (YHKIM-
nap/sl opbiHAaiabl. Kemmninik romonaap, GepMeHTTep, aHTUOMOTUKTEP JKOHE
TOKCHHJIEp aKybI3 3arTapiaH KypanraH. Ken xarnaiinapaa akysizaap skanyap
Kacymiaiapbl KaOBIFBIH jKacaiIbl )KOHE 3aT anMacy yAepiciHIe jKacyIianap-
JIBIH ©CYIHI€ MaHbI3/Ibl OPBIH ala/Ibl.

CoinblnTapra :KikTeayi. AKybI31ap XUMHSUIBIK KypaMblHA Kapal xaul
KOHE KYpJIell aKybI3apra OesiHe/Il.

Kaii axyb3map HeMece MPOTEUHJEPre TOJBIK TUAPOIU3ACHTEHIE TEK aMu-
HOKBITIIKBUIIAP KacajaThlH aKybi3map kipemi. Onmap akybI3gap iNNHAE Kom-
LIUTIKNI KYpanabl.

Kypneni akysi3nap Hemece mpOoTeHATepre THAPOIU3ACHICHAC AMHHOKBIIII-
KbIIIapJiaH ThIC aKybI3 OoiMaraH TaOuraTka ue 3artap (yrmieBoarap, docdar
KBIIIKBLI, HYKJIEUH KBIIIKBLT )koHE 0acK.) Jla ’KacajaaTblH aKybI3ap Kipei.

142



AKYBI3IapAbIH KAJNbl KacueTTepi. AKYbI3IapAblH OHOIOTHSIIBIK Oe-
CEHJIUTIT1 OJIap/IbIH MOJIEKYJIAChl KEHICTIK TY3LIiC1 )KOHEe XUMUSIIBIK TY31IiCiHE
OailmaHbICThI 60MaIbl. AKYBI3AAp TYPIi PU3MKATBIK KACUETTEpre ne: Keibipey-
Jepi cyda KOJUJIOW] epiTiHal kacam epuil (KYMBIPTKAa aKybI3bl), KeHOIpey-
Jepl Ty3apiblH OadKbITBUIFAH €PITIHAUICPIHAE €pul, YUIIHIIIepT MYJIeM
epimeiil (Tepl yinagapblHbIH aKybI3/1aphl).

AKYBI3/1ap 1eHATYPalUsAChl — OYJ1 aKybI3/1ap KOHPUTYPALUSICHIHBIH (€KiH-
111 ’KOHE YIIIHII CTPYKTYpalapblHbIH) KbI3ABIPY, paaualus, KYIIT] KbIIIKbLI,
CLATLIEp, ayblp METAJUT TY3Aapbl, KYIITI CUIKITY dcepiHae Oy3burysiap OOJIbII
TaOblIaAbl. AKYbI3ap JE€HaTypalMsChlHIa KEHICTIK CTPYKTYpachlHbIH Oy-
3bUTYBI (CyTeri, TY3 , 3pup, NoaUCyaAPuaAOyIapbIHBIH OY3bUTYbl) HOTHKECIHAE
aKybI3ap IbIH OMOIOTHSIIBIK OCIICEH ILIITI JC JKOFaIaIbl.

AKybI31apra cana peakumsicbl. AKybI3/lapra cama
peakmusiIapblHbiHa  Oipl OMypeT peakIuschl OOJIbI
ecenreneqi. buyper peakiusachl: CUITUIIK OpTaja MbIC
(IT) cyndartein epiTiHaici KyariH Tycke Oosmanabl. bu-
ypet peakiusicel -CO-NH—1morsIpnap HeMece menTus
IIOFBIPJIAp YIIIH TOH peakius Oobl TaObutaabl. MbI-
caJibl, IUIMENTU — KoK, TPUIETITU KYJIT1H, ajl )KOFapbl NENTUATEP KbI3bLI PEH
oepei.

AKYBI3IapAbIH 0MOJIOTHSIBIK MAHBI3bL. AKYBI3Iap Tipl aF3aiap/IblH HEeTi3ri
KypamJIbIK 0eJIiri 60k, onap 0apIiblK ©CIMIIIK KOHE KaHyap KacyllalapbIHbIH
IpOTOIUIa3Maliapbl XKOHE SAPONAPbl KYpaMbIHA Kipeal. ©OMip aKybI3OapablH xKa-
cay ofici 6ombin TabbUIa bl YKaHyap ar3achl ©31HIH aKybI3IapbIH ajblll JKaTKaH
a3bIKTAPBIH/IAFbI AKYBI3aP AMHUHOKBIIIKBUIIAPBIHBIH eceOiHe KypaJibl.

AB3BIKTa aKybI3 KETICTICYIILTIr HeMece OoIMaysl ayblp aepTrepre ceder 60-
Jaapl. AKybI3IapIblH a3bIK MOHI Oaparbl aMUHOKBIIIKBIT Kypambl, aliMacraii-
THIH aMUHOKBITIKBUIIAPBIMEH OenriieHeni. YKaHyap ar3achiHa aKybI3nap eCiMIiK
JKoHE 0acKa >kaHyap a3bIKTapbIMEH Oipre Kipemi. AcKaszaH >KoHE iieK epMeHT-
TEpl 9CEpIHJIE aKybI3IapbIH TUAPOIM31 Ky3ere keneal. byHaa skacanraH aMu-
HOKBIIIKBIIIAP 11IeK KaObIpFaIapbl apKbUIbI KAaHFa ©TE/T1, a1 KaH oJiap YJIa jKoHe

143



Kacylanapra >keTkizenl. by skepe onapiiaH ochl ar3a YIIiH KaXeT OoJFaH
aKybI3ap CUHTE37IeNe . AKybI3Iap/iaH aFr3aHbIH Kacylla ®KoHe YIIaTapbiHbIH
TY3LIICTep1 &Kacanabl.

AKyBI3 3aTTapAbl 3€pTTEY TIPHIUIIK KOHE OMIp OpPEKETTEPiH TYCiHY, OHBI
caHaJbl Typae 6ackapy MYMKIHJITIH Oepe/.

Jlapirepiik yIIiH aKybl3 IpenapaTTapbl: TOPMOHAAP, KaH capcyiapbl, KaH-
HBIH OPHBIH 0acaThIH 3aTTap JKacall MIbIFapy YJIKEH MaHbI3Fa Ue .

TakbIpbin 00MBIHIIA €Cell KIHEe OHBI LIeTy.

1. 37,5 r maccagarbl 0erici3 aMHHOKBIIIKBIIABIH HATPHIl CiaTiMeH
peakuMsAChl HOTHKeCiHIe 9 T cy Kacajica, OChl peaKUUsiFra KipiCkeH amu-
HOKBIIIKBLUIIBIH AThIH AHBIKTA.

EcenTin menryi:

Bipiamn Gonpin ecenTiH mapThiHAA OCPUITeH peakius TCHACYIH Ka3blll
ajalbIK.

R—CH,(NH,)COOH + NaOH——» R—CH,(NH,)COONa + H,0

Peakumsi TeHzeyi HeriziHme Oenrici3 aMHHOKBIIIKBUIABIH MOJEKYIATBIK
MacCachlH €CENTey YILiH MPOTOPIUS TCHICYIH KYPalbIK.

Al eHjli aMMHOKBIIIIKBUT 1IITHEH MOJIEKYJIAIbIK Maccachkl 75 T TeH OOIFaH 3ar-
ThI TaHIaiMbI3. MyH1ail Moniekynanbik Maccara it ne CH,(NH,)COOH
Kayaou1: CH,(NH,)COOH

TakpIpbin 00MBIHIIA eCell KIHE KATTHIFYJIap.

1. MyHalIpIH KPErHHT1 HOTHXKECIH/IE JKacalaThlH 3aTTapaan Oipi OosraH
STHJIENHEH KaiiChl aMUHOKBIIIKBUIIBI 2Ty MYMKIHJIITIH THICTI peakusiIapMeH
TYCIHAIp.

//O
2. 2-amunonponuoH KelKeT NHy—CHy—CHy;—C— oy oHE a) ki

cinri (KOH); b) xnopun xerukeiisl (HCI) opracsinga opexeTTecyi MyMKiH
OOJFaH peakIusIap/Ibl ka3 )KOHe TEHECTI.
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0
7,
a) NH—CH—CH—CZ 5y + KOH—>

0
/,
b) NH—CHy—CHy—CZ (ypy +HCl—>

3. I'munuH anbiHybIHIA O-XJIOPCIPKE KBITITKBUT KBIIKBUIABIH KOJIIaHY peak-
IIUSICBIH Ka3 KOHE JKacajFaH aHOPTAHHWKAJIBIK 3aT KYPaMbBIHIAFbl 3aT aTOMBI-
HBIH TOTBIFY JI9PEKECIH KOPCET.

4. IlucTenH XOHE CEPUH aMUHOKBIIIKBUIIAPBIHBIH CTPYKTYPAJIBIK TY3UTICIH
CBI3 KOHE OJIap.IbIH KYPAMBIH/IaFbI G JKOHE T OyJIapbIHBIH CAaHBIH €CEITe.

5. I'myTaMuH KBIIIKBUIBI HET€ MOHOAMHUHO JUKApOOH KBIMIKBII €CerTe-
JYiHIH CTPYKTYPaJbIK (OPMYIIAChIH CBI3BIN JIdJeaen oep.

6. 3-amMmuHOOyTaH KBIIIKBUIBIH JKacay VIIH KaiiChl KaHBIKIaraH KapOOH
KBIIITKBUTFa aMMHAKIIEH 9CEP €Ty KEePEKTIT1H peaKIus TeHICYIH Ka3bIl KOPCET.

7.26,7 r maccagarbl 0€TiC13 aMUHOKBITITIKBUTIBIH HATPUH CUTTIMEH pEaKITusi-
CBhI HOTHXECIHIE 5,4 T Cy )kacajca, OChl peaklMsIFa KipICKeH aMUHOKBITITKbLI-
JIBIH aTBIH aHBIKTA.

8. 60 T Maccamarel OeNrici3 aMUHOKBIIIKBUIIBIH HATPUH CLITIMEH peaKIusi-
chl HOTIOKeciH e 14.4 T ¢y *xacaca, OChl peakIusaFa KipiCKeH aMUHOKBIIITKbLI-
JIBTH aTBIH aHBIKTA.

9. 31,15 r maccagarpl Oenrici3 aMHUHOKBIIIKBUIABIH HATPUH CLITIMEH
peaKIusChl HOTHXKeCiHAe 6,3 T cy jkacajca, OChl peaklusFa KipiCKeH amHu-
HOKBIIIKBIIIBIH aThIH aHBIKTA.

35-§. ZKOT'APBI MOJIEKVYJIAJIBIK KOCBIJIBICTAP

Koraper monekynansik KochuisicTap (JKMK) kacuerTepi >karblHaH
TOMEH MOJIEKYNaJbIK KOCBUIBICTApJaH MYJIJE e3remieneHeni. byn kyi
KMK wmonekynaiapblHbIH OT€ YIKEHIIT JKOHE MOJIUAUCIepCTiriMmeH
TYCIHAIpLIE L.
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Xorapsl MOJIEKYTAJIBIK KOCBUIBICTAP/bIH KEJIN IIBIFybl OOWbIHINA 3 Ke
OeuiHei: TAOUFH, CHHTETHKAJIBIK JKOHE YKaCaH/Ibl.

Taburn KMK-mapra eciMaik oHE XaHyapjap OJIEMIHJIE KeH TapaJiFaH
YKOHE OJIap/IbIH OMIp1 YII1H MaHbI3/bl OOJIFaH LEJUTI0NI03a, Kpaxmal, aKybI3aap,
HYKJIEUH KBIIIKBUIBI )KOHE TaOWFH KaydyKTap, Tarel Oackanap kipeni. JKacan-
el JKMK Taburu >KOFapbl MOJIEKYJIATBIK KOCBUIBICTAPABl XUMUSIIBIK KalTa
OH/JICY HOTHXKECIH/IE JKaCaJIbIHAIBI.

Cunternkanbik JKMK-mapra CHHTE THKATBIK-TITACTHKAIIBIK Maccasap, Kaydyk-
Tap )KOHE CHHTETHKAJBIK TAIIIBIKTap Kipeai. CuateTnkansik JKMK Taburarra
Ke3/IECIIEHTIH Killll MOJICKYIaJIbIK KOCBUIBICTap/IaH, OJTUMEPIICHY KOHE MOJIH-
KOHJICHCAIUSIaHy peaKIusIapbl HET131HIe CUHTE3ICIIIIT aJIbIHA/IbI.

JKMK xe6iHnie nomumepiep (TpeKIiie Koy — KOt «<MepOocy» — 0eITiK
MarblHAChlHAa M€) Jien Te aranajbsl. MoseKynanapbl e3apa KOBaJIEHTTI
HIOFBIPJIap apKbUIBI KOCBUIBII, MTOJIUMEP JKaCaUThIH TOMEH MOJICKYIAIbIK
3arTap MOHOMepJiep JeHiesi.

Mbicasibl, TOMEH/IETT peaKInsIa;
nCH,= CH2—>(_ CH,—CH,— In

Otuiien (MOHOMED) MOJINATUIIEN (TTOJTUMED)

[Tonumep MorneKysaa MaKpoMoJIeKylia JAeM Te aranajibl. MakpoMoseKyaia Kell
peT KalTallaHaThIH aToMJIap TOOBI ANIEeMEHTAPIBIK 3BeHO neiiineni. [Tomumep mo-
JIEKYNAChIHIAFbl N MOHI MOHOMEP/IiH Hellle MOJIEKYJIaChl KOCBUIBII, MAaKPOMOJTe-
KyJIa ’KacallyblH KOPCETETIH caH OOJIbII, MOIUMEpPIICHY JIopesKeci IeHinei.

[Tonmumepnin MomnekynanblK Maccackl (M) OHBIH 3J€MEHTTI 3B€HOCHIHBIH
MOJIEKYJaJIBIK MaccachbiMeH (M) MOJUMEpPIICHY JopekeciHiH (n) KeOeuTiHmiCI-
HE TEH, SFHM M=m*n

KMK-napasiH (pu3HKaNbIK KOHE MEXaHMKAIIBIK KacHeTTepl KOl >KaKTaH
OJIap/IbIH MOJIEKYJAJIbIK MaccachlHa jKoHE TaOWraTbiHa OaiimaHbIcThl. Moe-
KyJaJblK MacCaHbIH apTybIMEH TOMEH MOJCKYTANbIK 3aTTap YIIiH MOHTE He
6onran 1uddy3us, YIIKBIITHK CUSAKTHI KACUETTep OIPTIHAET >KOMBLIBII, Ma-
KPOMOJIEKyajaapabIn e3iHe ToH (06ery, sKoFapbl TYTKBIPIBIK, KbI3bIIBIPHUIFaH/1a
aiijamai bIIbIpay CUSIKTBI) €pEeKIeIIKTepl Maiiia 60asl.
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EH MaHbI3IbI INIaCTMAacCCaJIapra KaJjJlbl CullarTTraMa

MHonumep
Bacrankp!
(opmynacel
ATBI 3aTr Koapanbriysl
(MoHOMEp) ¢dopmynacel (aabiHy
P (AabIny daici)
Typii KYpbUTBIMIAPIBIH
ot CH,=CH, (—CH,—CHy— )n | Geumikrepi, cy KyObIpIaps,
U TYpAi YIutipaep, yi-Typ-
MBICTBIK OYIBIMIAPbIH
Oruien ITonumepneny . KO slap
a3ipieyie KoIaHbLIa bl
[MonuaTHIEHTe KapaFaHaa
ote Oepik. Typmi
CH; KYPBUTBIMIAP/BIH
) | . . .
[Momn CH,—CH—CH; (— CH,— CH—) OeumikTepi, )KyKa yIaipiep,
MIPOTH- 2 n apKaH, KyObIp, ®KOFaphbl
JIeH HPOITUIICH JIOPEKEIET] N3OISIIHSIBIK
[Honumepneny Marepuainap
Marepuanapabl d3ipieyse
KOJIJIAHBLTAbI.
XKacanapl ObUIFaphl, IUIAL,
N (ljl YJaip, KyObIpiap xacamn
oJTu-
BUHWUJI CHZZ CHC] (_ CHZ_ CH_ )l’l H-H)Ifapyﬂa’ .
S AIIEKTP CHIMJIAP YIIiH
P M3OJIALMSUIBIK MaTepual
BUHIJI XJIOPHU]T [MTonumeprneny peTiHIe KOMIAHBLIATHL.
OH denondopmangeru
e CH, CHy— - | IQHBIPbIHAH TYPIIi KYHIbI
o KacueTke ue 6osran
(be:on CHsOH va H_CIZO (eHOTIIATTAp 93ipIIEHET].
Manngrm[ H CHy OnapiaH aBTOMalIuHATIAP
eMona YIUIH IIAPUKTI TOAIIHII-
benondpopmar- HUKTEp, dCKanaTop dacman-
Jerun TTOJIMKOH/ICHCAIIHS - JaKTaphbl, TeaedoH arra-
TaHy parTapbl 93ipJacHE/I.
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[TomuyTunen [Tomunponunex
IMosmmepJiepain keitdip exinaepi

CH;

Hoaunponuien (—CH,—CH— ), . [Iponuensi nonumepiey
JKOJIBIMEH aNIbIHAIbL. ITONUIPONHIEH TYCCi3 KOHE KATThI OB, 031HiH
MeXaHHUKAJbIK KACHETTEPi JKarblHAH MOIMATUIIEH )KOFAPhl TYPAJIbl.

[TonmunponuieH, HET131HEeH, JEKTPOTEXHUKA KOHE PaJMOTEXHUKAIA TMaii-
naanbuTa el Kerinri sKpuiiapia moJupouICHHeH KaCHEeTTeP1 )KaFbIHAH €H
OepiK TaOWFHU TAJIBIKTAP/IaH KAJTBICTIANTBIH XMMUSUITBIK TAJIIIIBIK YKacall IIbIFa-
Py MYMKIHIT1 TONEIICH]II.

IMoMBUHXJIOPHA BUHUIXJIOPHU/ITI MTOTMUMEPIICY HOTHKECIH/IC alTbIHA/IBI.

n CH2: (le—> — CHZ— (le—
Cl Cl
n

On xarTel monmuMep OOIBIIN, KpUCTaigaHa aaMaiabl. On KallbIH 9cepiHie
CYMBIKTAJIMAMIIBI KOHE JKaHOAWbI, COHMAN-aK bIAbIpaibl. [loMMBUHIIXIIOPH
KaJIBIITHI JKaFAaii1a OpraHuKaJbIK epITKIIITepie Hatap epuil. Typlii arpecCHBTIK
3aTTap ScepiHe MIbIIaM/IbI OOTFaHbI YIIIIH TEXHUKA/a, HET131HEH, 1p TYpIii KyObIpiiap
Kacay, peaKTopiap/blH 1K1 KaFblH KanTtayaa Koiaanbuiaasl. Oman Typii Jakrap
KOHE XUMESIIBIK TAIIBIKTAp Jla ajublHaIbel. Kaszip KyphUIbIcTa KOJNJIAHBUIATHIH
JIMHOJIEYM /12 TIONMBUHUJIXJIOPHU/I HETI31H/IE ATbIHAIbI.

Kayuyx Taburu JKMK chIHBIObIHA KIpe/il KOHE OHbIH MOHOMEp1 M30IpPEH
Oonbin TabbIaAbl (2-MeTui-Oytaauen-1,3). TaOuru kaydyk HU30MpPEHI MOJH-
MEpJICHY ©HIMI €KeHJIIT'1 aHBIKTAJI/IbI:
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CH2:(|:—CH:CH2 +CHy=C—CH=CHy + ..

CH; CH;
H;C H
N o~
H;C H  HsC H =G
\C:C/ \C:C/ "'—CH2 CHz—"'
—CHz/ \CHZ— CHZ/ \CHZ— — —n

Taburu kayuyk
(tmc-1,4-noauu30mpeH)
Kacanmpl KaydyKTBIH MOHOMeEpl OyTamueH-1,3 OOibIlN, XablK IIapy-
alIbUIBIFBIHBIH KayUyK jKOHE OHBIH BYJIKaHJAaHY ©HIMI — PE3€HKEH1 KOJIaH-
OaifTbIH Oipae-0ip camachl )KOK. bipak ©CIMIIKTEH ajablHATBIH KayuyyK XaJIbIK
[IapyanbUIBLIFBIHBIH KayuyKKa OONFaH TanabbiH KaHapIpa anMaiiabl. Con ceberTi,
KacaH/Ibl Kay4uyK alTylIbIH OHEPKICINTIK 9icTepiH Taly KaXKeTTUTIT1 Ty/bl:
CH,=CH-CH=CH, — (-CH,- CH=CH - CH,- )_
Kazipri xynne OyranueH-1,3 3T cupTiHEH emec, COHJah-aK OyTaH[IbI
KaTaJIUTUK JETHAPOTEHACT allbIHBIM JKaThIp. byTaiueH KaydyK >JacTHKTLIIr
KOHE JKEH1TyTe MIbIIaMIbLIBIFBI KaFbIHAH TAOUFH KaydyKTaH KeHiH TypaJibl.

EH MaHbI3IbLKACAH/IBI KAYIYKTap, 0JIAPAbIH KACHETTepi /KdHe KOIAaHbLTYbI

Bacrankpl 3aTTap EH MaHBI3ABI KACHETI JKoHe

ATBI
(MoHOMepJIep) KOJIIAHBLITYbI

Cy xoHe raznapabl 6TKi30eii.
DIaCTUKTLIIr KarblHaH TaOUFHU
Byraguen | CH;=CH—CH=CH, | kayuykran keiiin Typanpsr. Ka6es,

KayqdyK AsKKWIM, TYPMBIC YIIIH KaXeTT1

oyraauen-1,3
OyifbIMIap JKacarl MIbFapy/ia Koja-

HBUIAJIBI.
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e qaMaBUIBIFEI Y)KOHE DJIACTUKTLIIr
Nusuaun- | CHy=CH—CH=CH, Sae
’KarbIHaH TaOUFH KayuyyKTaH 0achIM.
Kay4yyK
Yy Oyramuen-1,3 [1I1Ha »acayaa KONJaHbIIA b,
CH,= le— CH=CH,
CH; DIIACTUKTLIIT] KOHE TIBIIAMIBLUIBIFbI
H3zonpen .
JKarbIHaH TaOUFH KayuyKKa YKCanIbl.
KayHyK 2-MeTHI- Iunanap merapyna KojgaHbUIagbl
oyraguen—1,3 (u3o- P PyAa KO b
MIPEH)
JKorapsl TeMiiepatypa ocepine
% CH2:$_CH:CH2 HIBITaM/IbI, OEH3MH KOHE MalIbIH
J10- .. :
Cl JKaHybI dcep eTnenl. O31HeH ras
ponpeH .
oTki30eiin. Kabenbaep, OCH3MH jKoHE
KayHayK 2-xnopbyraanei-1,3 MVHail OTKi3y VIIiH KyObIpiaap a3i
XJIOPOTIPEH ¥ Yy KYORIpJIap o31p
Jiey/Ie KOJaHabl.

TakbIpbIn 00MBIHIIA ecell 5KIHE OHBbI LIeNY.

1. MonekyaaJuasIk Maccachl 56280 r/mMoJ1b 00JIFaH MOJIMHU300y THICHHIH
NoJIMMepJIeHy J9peKeciH ecenTe.

Ecentin memyi:

[Tommu300yTrIIeH N300y TUIICHHHIH MTOJMMEPIIEHY PEaKIMsIChIHAH aJIbIHA-
1. Con ceOenTi peakius TeHILY1H JKa3bIll ajlaMbl3.

o i
n CH2:(|:—>(—CH2—(|3—) n
CH; CH;

Peakmusma KaTelHacaTblH MOHOMEPIHIH TOJHMMEPJICHY JOpEKeciH Taly
YIIIiH KaTbIHACKa MOHOMEpJICp CaHbI aHBIKTAIa IbI.

N300y TuneHHiH MOEeKyIaabIK Maccachkl 56 r/MOJIb.

[Tonmmepain MoseKynaiblKk Maccachl 56280 r/MoJIb.
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_ 56280

36 =1005

Jlemexk, yaepicte 1005 Monekyna n300yTHIICH KaThbICKaHbI aHBIKTAJIJIBI.
Kayaowr: 1005

2. Moanu300yTHIICHHIH MoJMMepJieHy aapexeci S50 Fa Ten Oosca, mo-
JIMMEPAiH MOJIEKYJIAJIBbIK MAaCCACHIH ecelTe.

EcenTin memnyi:

Ecen menry yuriH MoneKynaiablK MacCaHbl €CENTEy TEHJACYIHEH Mmaiiiaia-
HaMbI3: M=m-n m-MOHOMEp/IIH MOJIEKYJaJbIK Maccachl siFHU 56 T/MOIb. Al
n-rioauMepIIeHy gopesxkeci 550.

550 CH,;=C(CH3); ——> (-CH,-C(CHjz)y-)s50

N300yTmiienHin Mouekynaibslk maccacbiS6 -550=30800 Jlemek, momu-
MepiH Monekynaanbik Maccackl 30800 re TeH exen. AKayadni: 30800

TakpIpbIn O0MBIHIIA eCell KIHE KATTBIFYJIap.

1. JIMBUHWIIIIH MOMMMEPJICHY PEaKIUACHIH jKa3 )KOHE MOJINMep KYpPaMbIH-
JTaFbl MOHOMEP/1 KOPCET jKOHE MOTUMEPIICHY JOpEKEeCiHE CUIaTTaMa aca.

2. Temenperi 3aTTap MOIUMEPIIEHY PEAKIUs TEHICYICPIH Ka3:

a) 9TWIEH; b) MPONUJIEH; C) U30TPEH;

3. 2-x0pOyTaaueH-1,3 TeH XJIOpOIIeH KayqyTbIHbIH aJIbIHY PEaKLUSIChIH %Ka3.

4. Kaiichl )oFapbl MOJIEKYJIAJIBbIK MACCAIbl KOCBLIBIC TOTHUKOHACHCAIIHS Pe-
AKIMACHI HOTWKECIHIE aJIbIHYBIH Tall )KOHE Peaklvs TeHACY1H jKa3:

1) Byraguenkayuyk 2) ®eHondpopMaIaeTUAIIARBIP

3) [HonunponuieH 4) TIonuBUHWIXJIOPU

5. Monexynansik Maccacbl13500 r/momnb GonFaH monuOyTagueHHIH MOIH-
MEpJIEHY JIOPEKECIH ecerTe.

6. Monekynanslk Maccackl 62500 r/mMoip OONFaH TOJWBUHIIIXJIOPUITIH
HOJIUMEPJICHY JOPEkKECIH ecenTe.
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7. Monexkymnansik Maccachl 18480 /Mo OONFaH MOIMU300yTHIICHHIH TI0-
JUMEPIICHY JOPEKECIH ecerTe.

8. [NonubyTtaauennin noiaumeprneny aopexkeci 1020 re teH Oonca, monu-
MEpJIiH MOJIEKYJIAIBIK MACCACBIH €CEIITe.

9. [NonMMBUHUIXIIOPUITIH TTOJIUMEPIIeHY napexeci 980 re TeH Oosica, mou-
MEp/IiH MOJIEKYJIAIBIK MACCACBIH €CETITe.

10. ITonmuu3o0OyTrIICHHIH MonuMepiieHy aapexeci 1085 re Tex Oosca, mo-
JTUMEP/IIH MOJIEKYJIAJIbIK MACCAChIH €CeIITe.
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SEPTXAHAJIBIK ’K¥MBICTAP

3eprxana xymbichbl Ne 1

ITUJIEHHIH 3TWI CIMPTTEH AJIBIHYBI.

1-Toxxipu6e. ToxiprOeHi OpbIHAAY YIITIH KYPFaK MPOOHPKaFa 5 MJT dTHII CIUPT
oHe 30 MJI KOHIIEHTpPJICHIeH Cyn(aT KpIIIKbUIAAH KypajFfaH KOCMa KyHbLIa bl
YKOHE MPOOMpKa ay3bIH ra3 IIBIFY TYTIrl O©TKI3UITeH ThIFBIHMEH Oekitinemi. ['a3
IIBIFATBIH TYTIKTIH €KIHIII YIITBI CYIIBI IpoOupKara Tycipin Kovbuiaasl . Coman
COH peaxTuBTI MpoOupka 45° OyphIll acThIHA TaFaHFa OPHATHUIBII, Oasty KbI3-
TBIpbUTa Bl HoTiokene mpobupkaarbl ©HIM Kapasiibl )KoHE ra3 KYHIHJEr1 oHIM
— 3THUJICH alBIPBUTBITT IIBIFA]Tb:

—0___0 CH;—CH;—O___0O
CH;—CH—OH+ = SQO — Hoo-58, THO
CH;—CH;—0___O0 ¢°
H—O" S\\o ——> CH,=CH, + H,S0,

XKacanran sTuiieH KeWIHT1 TOXipuOenep ot-
Ki3y/ie KOJITaHbLIA IbI.

3eprxana xymbichbl Ne 2

AIPTUJICHHIH aJIbIHYBI.
1-Toxkipube. AmpTuneH anmy yuiH npoOupkara OipHerne Oeliek KaabIuil
KapOuj cayblm, ycTiHe 1-2 MuI Cy KYWBLIaAbl JKOHE MPOOUPKAHBIH ay3bl ras
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HIBIFY TYTII1 OpHATBUIFaH, poOupkamMeH Te3 OexiTiienl. Kanpuuit kapOuaTiH
CYMEH e3apa acepi KYILTI JKYPiIl, alldTHIJICH ra3bl albIPBUIBI IIBIFa/IbI.

C
Ca<%| * 2H,0 ———>HC=CH + Ca(OH),

AWBIPBUTBIT IBIFBIT JKaTKAH allPTUICH TYTIKTIH ay3bIHIa OT ajAbIpbLica,
OJ1 HYp MIAIIBIT TYTIH/1 )KaJIbIHMEH YKaHaIbl:
C2H2 + 02—>C02 + HzO
Peakmusmapabl TEHECTIp JKOHE JKacallFaH aldTHIICH[II KeWIHT1 ToXIpuoOe-
JIep/ii OTKI3y YIIH CaKTa.

3eprxana :xymbicbl Ne 3

I'nunepuni cyna epiry :xone oHbIH MbIc (II)-rugpokcuanen peakuusicbl

1-Ta:xipuoe. 1. [IpoGupkara 1-2 M mIMIEpUH KyH )KOHE OFaH Tarbl COHIIIA
cy Kocsln maika. Coman coH 2-3 ece keI ¢y Koc.

2-Tokipuoe. 2. [Ipobupkara 2 MJI HaTpHUl TUAPOKCHU €PITIHIICIHEH KYU
oHe oraH TyHOa maiina Oonranma azgan mbic (II)-cyndar epitinaicinen Koc.
[Taiima Gonran TyHOAFa TIIMIIEPYH CAJTBIT IITANKAT.

O3 bemiHuie KOPLIMBIHOBLIAP dHcacay YUliH mancolpma.

1. I'munepuHHIH Cy/a epirimTiri Kanjaan?

2. I'muuepuH xoHe 0acka Kem aTOMIbl CIHUPTTEp YIIIH KaHAall peakuus
ToH? TuicTi peakuusIapabIH TEHACYIEPIH Kas3.
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3eprxana xymbicbl Ne 4

Kap0oH KbIIIKbLIAAPABIH AJbIHYbI K9HE KacueTTepi
1-To:xkipube. Cipke KbIIIKbLIBIHBIH AJIbIHYBI.

[IpoGupkara 2-3 r HaTpwii arieTar cai xoHe 1,5-2 MIT KOHIIEHTPJICHTeH CYIl-
daT KpIIKBUTBIH KOC. [IpoOupKaHbIH ay3bIH Ta3 OTKI3TINI TYTIK OpPHATHUIFAaH
THIFBIHMEH O€KIT, TYTIKIICHIH eKiHII YIITbIH 0acka mpoodupkara Tycip. Kocna-
HBI XKUHAFbIII Tpooupkana 1,0-1,5 M1 CYWBIKTHIK )KHHAIIFAHIIA KBI3IBIP.

O3 beminue KOPbIMbIHOLIAD HCACAY YULIH MaN-
cvipma.

1. XKunarpim npoOupkaga KaHmal 3ar maiiia
oomanpr?

2. Kanpgait 6enrinep MyHBI Tomeaaeimi?

3. TuicTi peakuusuIapAbIH TCHICYIEPIH jKa3.

2-Ttoxipude. Cipke KbIIIKbLIBIHBIH Kel0ip MeTaJlIapMeH peaKkuusiChbl.

Exi mpoOupka ayblm, olapAblH OpKAWChICBIHA | MII-JIEH CipKe KBITITKBLT
epiTigaicinen can. [IpoOupkamapapiH OipeyiHe a3raHa MarHUi KbIPBIH/IbI-
CBIH, aJ eKiHIIiciHe OipHele JaHa MBIPBIII cail. bipinmii npobupkana peakuus
KapKbIH/IBI XKYPE/Ii, all eKiHIIiciHae 0asty xKypei (Kei1e 01 TeK KbI3IbIPhLIFaH-
na O6acramapl).

O3 deminue KOpoIMbIHOBLIAP Hcacay YUIiH MAncolpma.

1. Cipke KbIIIKBII MarHUi >KOHE MBIPBIIITNCH KaH-
nMan-KaH/Ial peakmusara Kipicesi?

2. byn peakuusiaapIbplH SKbUITAMABIFBIH CaJBICTHIP
KOHE peaKUHUsIapIbIH MOJIEKYIa, HOH b XKoHE KbICKAPTHIIIFaH MOH/IbI TEHJIEY-
JIEpiH Ka3.

3-toxipu6Oe. Cipke KbIIIKBUIBIHBIH HET13ICPMEH PEaKITUSCHI.

[IpoGupxkara 1,0-1,5 mn HaTpuil THAPOKCHU] €pITIHIICIHEH caji. YCTiHe
Oipremre Tamimbl (eHondTagenH epiTiHgicineH Tambi3. Cipke KBIIIKBUT KO-
CBUIFaH/Ia ePITIH/II TYCCI3ICHE/I].

TuicTi peakuusIapbIH TEHACYICPiH ka3 )KOHE TEHECTIP.
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3eprxana xymbicbl Ne 5

JuyTii 3¢up auy.
1-Taxipube. ['a3 mpIirapy TYyTIirl OpHATBUTFAH IPOOUPKAFa 2 MJI ATHII CIIAPTI
KOHE CaKTBHIKIEH 2 MJI KOHIICHTpJICHIeH Cyndar KpIIIKbUIbIH Kyi. Kocnansl
KalfHaFaHIIa CAKTHIKIICH KbI3IBIP KOHE KEHUT HICKEI Kop, AUITHI d(DUp HiCiH

ces3eciH.
2-Ta:xkipuOe. Mailiapabl cadbIHaAY.

[eHb! KEeCere 3 T Maii, MaprapuH Hemece capbl Mail cain xoHe 20 %-1bl
HATpUW TUIPOKCUT epiTiHAICiHeH 7-8 mul Kyil. Peaknusiabl Te3aery yuriH 1-2
MJI 3TaHoJI Koc. Kocmanpl muiia TasKIIiaMeH apaiacThIPBII JKOHE 0acTarKbl
KeJieMi KeMEeHII KeTIeyl YIIiH ¢y KOCBI TypraH Kyiae 15-20 MuHeT KaifHar.
Peaknusara xipicriereH mMail KaJaMmaFaHbIH YIIIH BICTBIK KOCIAJaH a3raHaChIH
BICTBIK CYJBI TIpoOMpKara an. Erep cyblFaH COH CyIbIH YCTiHJIE Mail TaMIllbl-
Japhl maiina 6ommaca caObiHAAy yAepici COHbIHA XKEeTKeH Oonazapl. Erep maii
TaMIIbUIApbl OCTIHE MIBIKCA, KOCTIAaHbI KAaHATY B )KAJIFACTHIP.

CalObIHIay peakUsChI asKTalIFaH COH JKacajaFaH maccara 0,5 r HaTpHii XJ10-
PUI KOC Ta Tafbl 1-2 MUHOT KalHAT.

O3 GemiHuie KOPLIMBIHOBLAP HCACAy YULIH Mancolpma.

1. OTKi3iIreH TOXKIpHOE HOTMIKECIH IE Cy OETiHEe KaHAal 3aT IIBIKTHI?

2. ITaitna GonraH peakuus TEHIEYIH Ka3.

3. Maiinapnel caObIHay yaepici Kamai ic )Ky31HIiK MaKcarTap/aa naiana-
HBLIAAbI?

3eprxaHa :xymbicbl Ne 6

I'moko3anbiH Mbic (II)-ruapokcuanes peakuuschol.
1-Taxipube. IIpobupkara 2-3 MJ1 DIIOKO3a €PITIHAICIHEH YKOHE OChI MeJl-
mepae CYHBIITHIPBUIFAH HAaTpuil ruapokcup epitinaiciner can. (NaOH-man
apThIKIIIa MeJIIep/ie albIHybl Kepek). ComaH coH OipHere TaMibl Mbic (I1)-ru-
JIPOKCH]T epiTiHiciHeH Koc. [Ipobupkana xacanran epiTiHAIHI OaKbUIa.
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