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Hapic Nel
1. TakpippiObl:  Kipicme. OpraHukanblKk  KOCBUIBICTAPABIH  JKiKTeJyi.
XPIMI/ISI.IIBIK 0allJIaHbBIC KIHEC OpraHuKaJIbIK KOCbLIBICTAPpP

MOJIEKYJIaJapPbIHAAFbI ATOMIAP/bIH 63apa dcepi.

2.Makcatbl: [ uOpuan3aius TeOprsChl )KOHE XUMUSUTBIK OalTaHbICTapAbIH
KACHETI, TUIITEP] )KOHE OPTaHUKAJIBIK KOCBUIBICTAPIBIH MOJIECKYTAIaPbIHIaFbI
aTOMJIapBIH ©3apa dcepi Typabl OUTIMII KATBITITACTBIPY, COMEH KaTap
OpPTaHUKAJIBIK KOCBUTBICTAP IbIH OMOTOTHSIIBIK JKOHE (PH3UKAITBIK-XUMUSITBIK
KACHETIH aHBIKTAUTHIH OPraHUKAJIBIK KOCBUIBICTAPIBIH KBIIITKbUIIBIK-HET13I1TIT1H
3epTTey.

Kocnap:

1. OpraHukajiblK XUMHUSIFA KipicIie.

2. XuMusUIbIK OaimaHbic. XUMUSUIBIK OalilaHbICTapAbIH TYpJepi.

3. OpraHukaiblK KOCBUIBICTAD MOJIEKYJaJapblHIaFbl aTOMIApJIbIH e3apa ocepi:
WHIYKTUBTI, Me3oMepti 3 hexTrep.

3.19pic Te3ucrepi:

Kaszipri ke3ie opraHuKaiblK XUMHUSHBI KOMIPTEK KOHE OHBIH KOCBUTBICTAPBIHBIH
XUMHUSCHI pETIHJIE aHbIKTalbl. by anbikTay el A.M. Bytiepos OepreH.

K. IlopnemMmep MblHagail AaHbBIKTAyAbl YCHIHABL. OpraHUKAaIbIK XUMHUS OJI
KOMIPCYTEKTEP MEH IKOHE OJapJblH TYBIHIBUIAPBIHBIH XUMHSICHI JKOHE JI€
TYBIHJBUTAPABIH KYpaMblHa TEPUOATHIK JKYHemeri OapiblK DJIEMEHTTEp CHYI
MYMKIH.

Kazipri opraHukanblk XuMus — 5KapaTbUIBICTAHy FBUTBIMBIHBIH €H ayKbIMJIbI
cananapbIiHbIH O01pi. OHBIH XMMUS FRUIBIMBIHBIH AepOec cajlachl PETiHE TaHIaTybl
eki ce0Oenke OainanbicThl. OnapAbiH O1pIHIINICI KOMIPTET1 AaTOMBIHBIH KOHE OHBIH
OailyIaHbICTAPBIHBIH €PEKINe XUMUSIIBIK TAOUFATHIH/IA KATHIP:

KOMIPTEK aTOMBI TOPT BAJICHTTI, OVJI KOMIPTEK TI30€KTEpiHIH TOPT OaFbITTa
TapMaKTallyblHa MyMKIHJIK Oepe/il;

KOMIPTEK aTOMAapbl, KONTETCH AJICMEHTTEP/IIH aTOMIapbIHAH abIPMAITbLIBIFbI,
KOMIPTET1 aTOMJIAPBIHBIH 1C KY31H]IE IEKC13 CaHbl 0ap opTyp:i Ti30eKTep MeH
LUKJIJAapFa KOChUTYbl MYMKIH; KOMIPTEK aTOMBbI OipHelIe OaliaHbIC Ty3€ alabl.
OpraHukaJIbIK XUMHUSHBIH AepOecC IMOH PETiHAC TaH TybIHBIH €KiHIII ce0ebl —
OpTaHUKAJIBIK XUMHSHBIH aJIaM YKOHE JKaJITbl KOFaM YIIIiH €PeKIIIe MaHbI3AbLIBIFbI.
1.OpranukanbIK 3aTTapIbIH MOJIEKYJIaChIH KYpaluThIH aToMAap peTci3 Kyhae eMec,
oenrini Oip pernen OainanbicKaH. MoJieKyagarbl aTOMapaIbiK
OailJIaHbICTAP IBIHPETTUIIT XUMUSIIBIK KYPBUTBIM JICTT aTaJla Ibl.

2. Opra"ukaibiK KOCBUTBICTap/IbIH KACHETTEP1 MOJIEKYIaIap bl KYPauThIH
aTOMJIapbIH TAOMFATHl MEH CAaHBIMEH FaHA €MEC, OJIapIbIH KOCHUTBICTAPBIHBIH
OpHajacy peTiMeH, SFHU XUMUSITBIK KYPBUTBIMBIMEH JI¢ aHbIKTaNanbl. Kacuerrepin
3epTTEN OTBIPHII, XUMUSIIBIK KYPBUIBIMBIH aHBIKTANMBI3.
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3. ATomMaap MEH aTOM/BIK TOIITAPAbIH XHMUSJIBIK KACHETTEPl TYPaKThl eMec,
MoJIeKyIaaarsl 0acka aTomaapra (ATOMIBIK TONTapFa) TOyeIi.
OpraHukajiblK KOCHLIBICTAPABIH KJIACCH(PUKANMSICHI

OpraHuKanbIK KOCBIIBICTAPBIH €H MaHBI3/IbI KIIACCH(PUKAITHSITBIK
OenriniepiHe KOMIpTeTi Ti30eriHIH KYPBUIBIMBI jKoHE (DYHKIIMOHAJIBIK TOTTHIH
TaOUFaThl )KaTabl.

Opzauumm bIK KOocCblilbicmap

AUUKnOi Llw}nai
|
Kapb6ouuknoi [ emepouux)lﬁai
|
Anuyuknoi Apomammel
CH;-CH2-CHs

KaHbIKKaH anu@arThl KOCBLIBIC

CH>=CH-CHs3 = CH3- C - CH>

KanbpIknarad anuparrbl KOCbLIBICTAP
KanbIkKaH KanbiKnaran ApoMaTThI
reTepoLuKII reTepoLuKII reTepoLuKII

DyHKUUOHAIObIK mMOnmap maouzamul GOUBIHWA HCIKmMeY

OYHKITMOHAIJIBIK TOIM - MOJEKYJIAHBIH XUMUSUJIBIK KACHETIH aHBIKTANTHIH
KYPBUIBIMJIBIK Oeuiri. MpIcaibl: KapOOH KBIIKBUIAAPBIHBIH KACHETI OHIAFbI
kapOokcuiai tonTeliH -COOH OGomysimen, crmuptrepae —OH- ruapokcmiiain
OOJTybIMEH aHBIKTAIa/IbI.
Xumuansix, oaiinanwvic. Opzanukanvl  M01€Ky1a0a2bl XUMUATIBIK,
oaiinanvicmapoviyy mypJiepi

AToMIapnblH ~ apachlHIAa  XUMUSJIBIK ~ OalIaHBICTBIH  TyBIHIAybIHA
OailylaHbICTBI OJNlap MoJieKyJiara Oipirefl. XUMUSIBIK OailylaHbIc maiina OosiFaHaa
sHEeprus OeJIiHel JIe Kyhe OaphIHIIIA Killll YHEPTUsCHl OOJIAThIH KYWre aybICabl.

A+B— AB
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DNEeKTPOCTaTUKAJIBIK TapaTblly €ceOlHeH HOHIap apachlHla TY3UIETIH
OailJIaHbICTBI HOHBIK JIETI aTalIbI.
OpraHukanblK MOHIAP HETI3IHEH MbIHA CXeMa OOMBIHINA TETEPOTUTHKAIIBIK
OaiimaHpIicTap TYpPIHIC TY3UIEi:
(CeHs)gC-BI’ _(C6H5)3C+ + Br
KapOKaTHOH
(C6H5)3C-H —»(C6H5)3C' + H*
Kap6anuon
Kap6okatuon 0ip 6oc p-AO OGonybiMeH, an KapOaHUOH KemipTeriHiH p-AO-na
OailylaHbICTIaFaH JIEKTPOHAAP KYOBIHBIH OOYBIMEH CUITATTAJIAIBI.
OpraHukanblK KOCBUIBICTAP YIIIH HOHJIBIK OalJaHBIC TOH €MEC, MBICAIbI,
OpPraHUKAJBIK KbIIIKBUT TY3apbiHa (KapOOHIbI, CYIb(OKBIIIKbLIIA):

O
R-C-O-Na+ R-S-O-K+
O @)

Kosanenmmi oaiinanvic
KoBasieHTTIK OaillaHbIC opeKeTTecyl atoMIap ©31EepiHiH IEKTPOHBIH
OipiHe Oipi Oepin, ekeyiHe OipAell, 3JIeKTpoH *KyObIH Ty3emi. Meicanbl, Ae + Be
A —-B.
Jlonop akuyenmopawlk éaiiianvic
KoBanieHTTIK Oaiinanblc maiina OonraHna opOIp aToM OHBIH TY3UIyl YIIH Oip
AJIEKTPOHBIH Oepeni. HoTmxene exi sapo epiciHAe KbUDKUTBIH CHUHIEPT KapChl
OarpITTa OarbITTANIFAH JJICKTPOHAAP TYBIHIAWIBI. bipakTa XUMHSIBIK OailaHbIC
0acka KOJIMEH Jie TYbIHJaybl MYMKIH, alTaJbIK Oip aToMaap dJIEKTPOHBIK >KYObI
OeminOereH, an OackacklHAa Ooc opOuTans Oap OosiFaH >karmaiima. MyHnai
0alIaHBICTBI JOHOP - AKIIENTOPJIBIK JICH/II.
A+ Bg #A*B
00c (BakaHTThI) OpOUTAIID

CyTekTik 0ailJIaHbIC - TOHOP aKUENTOPJIbIK OalmaHbICThIH O1p Typi. Kymri
aneKTpTepicTIKTIK aTomaapbiMeH (N,O,F) OaillanbicKaH CyTe€K aTOMBIHJIA
OpKalllaH/la JJIEKTPOH >KETICHETeHIIKTeH, OJ Oacka aromaapaarbl OesiHOereH
AKYOBIMEH opeKeTTece anabl.
OpraHuKabIK MOJICKYJIaJlapaarbl aTOMIAPIBIH ©3apa acepi
NunyxktuBTi 3QdexT, o1 «J» OenriieHeal xoHe o oH Aa, Tepic Te 0oyiabl, SFHU
+J, -J. OH MoH +] amkwimal TonTapaa 6onaapl. Tepic MoH —J BieKTpTEpicTLIIr
KOMIPTEK aTOMBIHAH YJIKEH (apThIK) OOJIATHIH aTOMIap/1a Ke3eCei.
NunykTuBTi 5PdeKkT KOMIPTEeKTIK KaHKa OOibIHIIA Oepiyiefl *KoHE OJI Ti30eK
y3apraH caibIH QJICipenl coHe OacTailbl, OHBIH €H YJIKCH ocepl o-KarmalbIHaa
Oaiikanazpl, an P-xargailbiHga Oipa3 Qmnci3zey, QJICIpereH Kyiine 0omaabl KoHe
MYHaH 3pi Jie coJiail.
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Me3omepai a¢gdexT (TyitinaecTik addekrici), o1 «M» OGenriieHemi, cojl CUIKThI

OJI J1a 9pi OH, 9p1 Tepic MOHJE, SFHU +M koHe -M Oosajbl.

Tyiiindecy  (Kabvicy)  SHEpreTHKANbIK  THIMIAl ~ TpOLECC, OWUTKeHI  T-

OallTaHBICTApMIBIH ~ JJICKTPOHJAPBIHAH  JeJOKaIM3aIusIaFaHlarbl  SHEPTHS

oemineni. TyliHaeCKeH Xylenepae opKke3 dSHepTHst a3 60 bl.

Kaowvicy rnepeuscel — xaObicy OaillIaHBICBIHJAFBI TOJBIK T 3JICKTPOHJIBI YHEPTHS

KOCBUIBICHI MEH OapJIbIK KUHAKTAJIFaH

n-OaiiyTaHBICTap YHEPTUSICHIHBIH alibIpMachiHa TCH,

Mezomepnix Ighgpexkm - on opbsiHOAcApIAPIBIH DJICKTPOHMABIK BIKIAIBIH  TT-

OailiaHbIcTap *Kyiieci OolbIHIIIA Gepityi.

4. UnnocTpanusiJIblK MaTepuaJ. MyJbTUMEIHa KOMETIMEH Ipe3eHTaIus
TYpiHJi€ OeplJIreH, COHBIMEH KaTap A9pic Ke31HJIe KecTeNep KOJIJaHbLIa IbI.

5. Oneoduerrep;

Heri3sri:

1.ITarcae A.K. Kaitnay C.2K. Opranukansik xumus Herizaepi, [lleimkent, 2005,

1-kitam, -b. 4-19.

2. oypenbekoB K.H. Opranukansik xumus: okyJbik 1tom, II: Onem. 2016, b.26.,

3.ITarcaes O. K., AnuxanoBa X.b., bByxap6aeBa A.E. OpranukanbIK XUMHUsl.

[IemvkenT, 2014, 7-8 0.

4.IlarcaeB O.K., AnuxanoBa X.b., AxmeroBa A.O. OpraHuKaablK XUMUS TOHIHEH

3epTXaHAJIBIK-TOKIpUOENiK cabaKTapblHA apHAJFaH OKYy-9icTeMeNiK Kypaibl, OKy

—onicreMmenik Kypanel. [lemmkenT, 2012x., -31 6.

KochimMma:

1.ITarcaeB ©.K., Ceiitem6eToB T.C., C.A. llluteibaes, K.H. Jlaypen6exon

beitopranukanbik xumus, oKy Kypaisi, 2005,-b. 4-39.

2.IlarcaeB ©.K., beliopraHuKaiblK XUMUSHBIH TKIPUOETIK-3epTXaHAIBIK

cabakrapbeina KonganoOa, [lIsivkent, 2005, -b. 3-26.

3.Ilatcae ©.K.,, C. KaitnayoB. OpraHukajiblK XUMHsSI HETi3/1epi. AJIMAThI,

«bimimy», 1996, -b. 3-24.

DJIeKTPOH/IBI 0ACHLIBIMAAP

1. KemxetaeBa, C.O. OpraHukajiblK XUMHUSHBIH TEOPUSUIBIK HET13/1epl

[DEeKTpOHHBIN pecypc]:0Ky Kypasbl. —JIEKTPOH.TEKCTOBBIE J1aH. (89,9MB).-

Kaparannpr:[6.1.], 2008.-31.0nT. auck (CD-ROM).

2. [DnextponHslii pecypc]:- nekuusicel/ J.K.ITarcaes[x.0].-D1eKTpOH. TEKCTOBbIE

naH. (2,55 m0).- [lIemkenT: Epmexk, 2005.

3. Opraanueckas xumus. 10-11 k1. [DneKTpOHHBIN pecypc] caMOydUuTeNhb. —

anekTpoH. TexcroBeie naH. (525 M06).-[b.m.:6.1.], 2003.-1 211 onT. auck (CD-

ROM).- (oOpa3oBaTenbHast XUMHUS).

4. I'erepouuknunueckue coenunenus. B 71.T. 1- 7 [OnekTpoHHbIN pecypc]:

moHorpadus.-M.: b.u., 2003.-10 =sm.ont.auck (CD-ROM)
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6. bakbliay cypakTrapbl:

1. «Kocapnany» aereHimizre TyciHikteMe OepiHi3. AnuiauH, peHos, Oyraauen-1,3
MOJIEKyJIaJapbIHAaFbl KOCapiiaHy TYpPIH aTaHbI3.

2. Kocapnany »Heprusicel AereHiMi3 He? AIIBIK XOHE TYMBIK Ti30eKkTepraeri
KOocapJiaHy SHEPTHUSICHIH CaTBICTBIPBIHBI3.

3. ApoMatThUIbIK JereHimi3 He? Hadranuu, anTpariex, peHaHTpeH, TUppo,
tuodeH, PpypaH, TUPUIUHHIH apOMATTHIK IIapTTapFa COUKECTIrH
TYCIHAIPiHI3.OnapabIH KYPbUIBICHIH >Ka3bIHbI3. I [MpUINH %KoHE TUPPOIIIIBIK a30T
aATOMBIHBIH 3JIEKTPOH/IBIK KYPBUIBICHIH 5Ka3bIHBI3.

4. VunyktusTi 3¢ ekt nereHimiz He? Xiopodopm MolieKyIackiHa
opbIHOacapap/IbIH HHAYKTUBTI 3P HEKT1 9cepiH rpaduka TypiHie KOPCETIHI3.

Japic Ne2
1. TakbipbiObl: KemipcyTekTepain peakuusira Tycy Kadijerriairi (ankannap,
aJIKeH/iep, AJKaueHAep, ATKHHIEP, apeHaep).
2.Makcatbl: Oprann3me eTeTiH peaKIrsIapabl aHBIKTAUTHIH HET13T1
JIOKAIU3/ETreH )KOHE KOMIPTEK-KOMIPTEK KOocapiaHFaH KOC OaiIaHbICTAp/IbIH AIIbIK
Kyiene 3eKTpoPpuIIbil KOCHII aly KaOUIeTl KoHE TeTparoHaJIbl KOMIpTEK
aTOMBIHBIH MOJSIPCHI3 0-OailIaHbICTap IbIH TOMOJIUTTIK TUITET1 PEAKLUs )KIHE
KOMIPCYTEKTEP/IIH peaKlUsaFa TyCy KaOUIeTTUIIr Typaibl OUTIMAL KaIbIITaCThIPY.
Kocnap:
1.Kemipcytekrep. XKikrenyi. ATamysbl.
2. KemipcyTekTep i XUMHSUITBIK KACUETTEPIl.
3.KemipcyTekTepaiH TOTHIFYHI.
4.ApomaTThl KOMIpCcyTeKTepre xanmbl cunarrama. JKikrenyi. Homenkmatypacsl.
5.ApomMaTThl KOMIPCYTEKTEPAIH XUMUSIIBIK KACHETI.
6.ApomMaTThl KOMIPCYTEKTEP TYBIHABIIAPBIHBIH (hapMalusgarbl MaHbI3bI.
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3. apic Te3ucrepi
KemipcyTekTep
KemipcyTektep nen Mojekyjajapbl TEK KOMIPTEK IEH

CYTCK aToMIapbIHAH FaHa TYpPaTbIH OpraHHUKaJIbIK
KOCBUIBbICTApAbI aTaﬁﬂbI.

Kewmipcytektep
v v v
AJIH(baTlLIK ANUITUKIIIK apoOMaTThIK
v
v v v v bip Ken

AnkaHzIap anKeHAep aJKaIuEHIEP AJKUHIEP
ANPONBL  SIPOJIBI

AJkaHaap

Kammer  dpopmynacel-  CyHaoneo OoNlaTblH  KaHBIKKAaH  aaudaTThIK
KOMIPCYTEKTEp ajKaHJap/blH TOMOJIOTTHIK KaTapblH Ty3edl. Omapabl KaHBIKKAH
KOMIPCYTEKTEp JI€N T€ aTailJibl, OUTKEHI OJapJarbl opOip KOMIpTEK aTOMbI CYyTEK
aTOMBIMCH TOJNIBIK KaHbIKKaH. Omapnabl mapaduHAep Jen T€  aTabl.
Kypambiaars KOMIPTEK aToMbl TepTke TeH OonatbiH, sFHU CaHio
KOMIPCYTEKTEH OacTam TapMaKTaJiFraH (KadbIlTBI) JKOHE TapMaKTaJIMaraH
ankannap nen Te Oeneni. KemipTek aTOMBIHBIH CaHbl ©CKEH CalWblH MYMKIH
0OJaTBIH KYPBUIBIMIBIK M30Mep caHbl aptanbl. C;Hig kemipcyTtekTeH Oacram
KYPBUIBIMJIBIK U30MepiepiH Oip OeJiriHae acCUMETPHSUIBIK KOMIPTEK aTOMBI
Ke3gece Oacraybl MYMKIH, ajg Oyi xkail  ©3 Ke3eriHae  KOHQUTYPaAIUSIIBIK
W30MEpJIEepiH TMaia 00Mybl HOTHKECIHAEC HW30MEpIIl alKaHJap CaHbIH OJaH dpi
KeOeHTe Tyce/i.
Anramker TopT ankanaap CHas-metan, CoHg-aTan, CsHg — npomnan, C4Hio-OyTan,
TapuUXW KaJbIITaCKaH €CKi (TpUBHANIBIK) artay OoifbiHma atanangsl. An Cs
Oactay roMoJIOTTapbIH aTaybl TPEK HEMece JIAThIH CaHJapblHaH OacTambim, “an”
YKaJFaybIH KOCY apKbUIbI KYPBIIaIbl.

CsHio-H - menTan CioH2o- nexan

CeH14- H - rexcan Ci2H26- (monekan) -355
C7H6- H — rentan CaoH42- (diiko3an) -366319
CgHig- H — OokTan CyHao- HOHAH

Tapmakranmaran (KadbIlIThI) alKaHIAP KOMIPTETi aTaybIHBIH JIIBIHIA «N»
opmimMeH OenriuteHeni. TapmakTanFaH alKaHaap €H Y3bIH KOMIpTEK Tiz0eri Oap
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ColKeC TapMakTajiMaraH KeMIPCYTEKTEp/IH OpbIHOACYIIbl OHIMAECPl pETIHIE
KapacTeIpbUtaibl. by Ti30eKTIH KeMipTeri atomjapbl OHBIH OachblHAH asFbIHA
nerin apab mmdprapsIMeH HOMIpJICHedl, oOchUlaima OyHipmiK Ti30eKTep/al
KAMTHUTBIH KOMIPTEK aTOMIaphl €H a3 CaHmapAbl anajbl. byHipimik Tiz0ekTep
(operHOAcapap) mem aTTapbl KOMIPTETi aTOMIIAPBIHBIH CaHbl Oip/el aJKaHHBIH
aTBIHAH IIBIKKAH, «an» asKTalybl «yl» OenriciMeH aybICTBHIPBIIFAH KU TOMTAPHI
nen Tycinuieai. Exi BaJieHTT! KalJbIKTap COHFBI «HAEHII» anajsl (0ip KemipTeri
aTOMBIH/IA €K1 00C BaJIGHTTUIIK O0ap). Mblcanbira:
CH;-CH»- -CH,-CH;- CH3-CH-
T ATUJICH STUIHUJICH

Ochl epexenep OOMBIHIIIA KOMIPCYTEKTED:

CnH2n+2  MosnekynaHblH KapacThIPbUIATBIH KOMIPTET1 aTOMBI
TiKeJel OalaHbICKaH Oacka KeMipTeri aTOMJApbIHBIH CaHbIHA OaillIaHBICTHI
OIpIHIIIIK, eKIHIIUTIK, YITTHIITUTIK %KOHE TOPTTIK KOMIPTET1 aTOMIaphl OOTiHEeI1:

CH; CHs;
H:C-CH,-CH- C-CH;s
CHs

BipiHIIIIK eKIHIIUIIK ~ YINHIIUIK — TOPTIHIIUIIK

benMe TeMneparypachiHaa anfalikbl TOPT n-ajJKaHAap ra3 Topi3/ll KOMIpCYTEKTeD,
Cs-ten Cis -ke neliH onap cyiblk, ain Ci7 -aeH 0acran KaTTbl Kyiae 0onaabl.
AnkaHJapAblH TaOUFU Ke37epl TaOUFH ra3 koHe MyHai 00J1bIn TaObLIaabpl. MyHaii-
XUMUSI OHEPKACiIOiH e alkaHAap MYHaiabl aiiiay apKeUibl anbiHaabl. Ka3ip myHai
MEH TaOWFW Ta3JaH aJKaHIapJbl alyAblH 0acKa, HEFYpJIbIM 3aMaHayd odJicTepl
KOJITaHBLIAIbI.

Bazenun wmaiibl-oH Oecke aeiinri kemiptek Cis aTombl OOJATBIH aNKaHAAP
KOCITaChl, IOMI JIe, HiCl JIe KOK, TYCC13 CYMBIKTBHIK, MEAUIIMHA MEH mapgromMepusiaa
KoJmanblIaabl. O TeXHUKAIAFbl TOTHIFY MEH KBIIIKBLIFA KapChl Maii1alaHbuIaThIH
JKaKIa Maisiap Heri31H Kypaunbl.

Bazeann-Cy; geiiiH OonaThlH CYWBIK JKOHE KaTThl alkaHaap Kocmackl. On
MEIUIIMHAAAFBI KaKIa Maijiap Herisi.

IMapadun — Ci3-Cys aeliin 607aThIH Macca, OHBI JapbiTa CIHIPIN OHJIETEH Karas,
Ke37eMe, arall CHSIKThI 3aTTap MEH marepuaingap TUapo(oOThl KacHeTKe ue
OoJianpl, SIFHU OJlapFa Cy KYKmaiiapl. MeauiuHana (u3noTepaneBTIK eMaeysep
YIIIH KOJIJJaHbLTA/IbI.

Kypambiaga Koc 0ailnanbic 00IaThIH KaHBIKIIAFaH KOCHUILICTAPIbI AIKEHIED
HEMece onmepurmep gmen ataiiapl. Onapaarbl KOMIPTEK-KOMIPTEK T -
OaitnanbicTapsl (60 kkan/mMonb), G- Oailmanbicka Kaparanaa (80 Kkayl/MoJib)
aci3aey OoNIaThIHABIKTAH, PEAreHTTIH MAa0ybIIbl COMT T -XKYiere OarpITTaIabl.
N3omepusi. Onedbunmep KaTapelHAa KOMIPTEKTIK Ti30€K  KYPbUIBIMBIHA
OalimaHbBICTBI OONATBIH HM30MEPUSMEH Karap, TI30€KTer:i Koc OailJIaHbICThIH
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OpHajacy jJKargaibIMECH Ji¢ OaiJIaHBICTBI OOJBIN KENETIH KYPBLIBIMJIBIK H30MEPHS
na OarKaiampl.

CH2:CH-CH2 —CH3
1-0yTen

CHs-CH = CH-CHj3
2-0OyTeH

MyHnan 6acka, oepuHIEep KaTapblHIa, TEOMETPHSUIBIK JET aTalaThIH KEeHICTIKTET]
n3oMepus na keszaeceni. Kazipri ke3ae OVJ1 M30MEpUsIHBI TT - THACTEPEOMEPHS TS
aTailipl, 6UTKEHI KOMIPTEK aTOMJAPBIHBIH apachblHAarbl G - OailJIaHBICBIHBIH OC1
allHaNbICKaHAA T - OAJIaHBICBIHBIH €pKIH ailHAJlyblHA MYMKIHAIK OepMenl KocC
OaiiyTaHbICKa CaJIBICTBIPMAJIBIK JKarmanaa OpHajacKaH KEHICTIKTET1
opbIHOacapap/IbIH KaHal sxepre (apblHFa) OpHBIKKAHBIMEH OalIaHBICTHI.

H\C C"/H H e - C/CH3
=T “CH, HyC Sy
Z-2-0yTeH E-2-06yreH
Br -~ _H Br - ‘/N()]
L=E /C =C ~
H;C NO, H;C H
E-2-0pom-1 ~HUTPO-HPOIICH Z.-2-0poM- 1 -HUTPOTIPOTIEH

Ker rajiorenni TysIHIBUTApAH TAIOTEH/ Il CYTEKTEP/AiH O6TiHY1

CH;
l KOH
HiC= € = CH-=CH; —»CH;—CH=C-CH;+KCI+H-0
| l CIIUPT |
H Cl CH;

3-MeTWiI-2-XJIopOyTaH 2-MeTuiI-2-0yTeH

3aiineB epexeci (1857). KemipcyTekTiH rajoreHji TYbIHABUIAPbIHAH TaJOTCHII
CyTeK Hemece Cy OeJliHTeHJEe CYTeK HeMmece Cy OOJIIHTeHJIE€ CYTEeK aTOMBbI €H a3
CyTEeK aToMbl Oap KeMIpTeK aToMblHaH (OapbIHIIA a3 TUIPOTCHJIEITeH
KOMIPTEKTEH) OOJiHE/I].

3aifieB  epexeci MOpPKOBHHKOB €peKeciHe KepiciHiie (OHa aToMIapiblH
e3apa BIKMAJIIACYbl KOPIHIC TalKaH).
AeKTPOPHIIbAi KOCHLITY peakuusachl (Ax)
MyHb1 6poMIay peaKIUsICHIHBIH MBICAIBIHA KAPaCThIPANBIK
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Br
c=c%+ B ke <’:
= =+ ry —m—» -
S BN A° - l 4 £
; 1 ] o o
CybcTpaTt peareHr Br peaxkinust oHiMI

Ankennepai Opommay peakiusaapbl YIIIH OFaH KEHICTIKTIK OaFbITTBUIBIK TOH
O0onMak (TpaHc-KOcbUTy). byran opail Ag peakiusi OOJbI KeJETiH, Opomjay
peaKLUMIChIHBIH MEXaHU3MIH, KeJiecl HYCKa OOibIHIIA Ka3yFa 00J1ajbl:

\ # 8 8 Gasty, P fe Br
cCc=C +Br—»Br——m»C=C —»C—C ———»
/ 7/ + / 2%
- 5+ Rt
CybcTtpar peareHT Bt Bi1

58
T-KOMILUJIECKC
I'maparanus — KbIMKBUIABIK KaTAJU3IIH PoJIi.
AJIKEHIEpAIH CYMEH opeKeTTecyl, Ap  peakKIUsACHl pEeTiHJAE, CaTbUIbl OTei
(Oxypemi).
I caTel - 7 - KelIeHHIH TY3UTY1.

Cy oTe o5Ci3 KBIIIKBLUT OOJIFAaHIBIKTaH, 01 AIKCHACPAI TPOTOHIAM aTMalIbI.
Onpgarbl JIeKTPOGUIAIK  OOIIEKTEPII-MIPOTOHAAPABI JKETKIZYIIN, KaTalu3aTop-
OPUIITKI PETIHJE KOJJAHBUIATBIH  KYKIPT KBIMKbUIBI OonmMak. [IpoToH KoC
0alIaHBICTBIH T-2JICKTPOHBIK — THIFBI3IBLIBIFBIMEH-HET13AUTITIMEH dpeKeTTece Il
JIe T - KEIIEH-KOMIUICKC TY3€/Ii.

CH; CH;
| |
| |
CH;-C=CH, +H® —— CH;-C T CH,
v
2-METHITIPOIIEH Ht

n-KelieH (KOMILIEKC)

II caThI- T-KelIEeHHIH O - KellleHre TYpJieHyi-ailHATYbI.
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CH ; CH;
z BS 6—.
CHT“—’ . TCH] T CH} —> C « CH’, (I)
&
+ i .
H L« CH; — CH —CH, (1)
|
CH;

III caTpl —KapOKATHOHHBIH HYKJICO(PUIAIK 1a0YybLIbI.

CH, CH; CH;
L H l !
CH;—C—CH3+07 = CH3—C—CH;3;-»CH;—C—CH;+H?®
T~ ¥ p | |

of OH

H " H TpeT-OyTWI CUPTi

O-npoTOHAaHfaH COuUpT
OcpIHIaFBl TPOTOHAAHFAH CIHUPTTIH ©31HEH NPOTOH/ABI OO IIBIFAPYbl COHFBI
OHIMJII TPET-OyTHJI CIIUPTTIH TY3LIy1HE OKEIeIi.
CyapIH 2-METHIIPOTICHTE KOCBUTY PEaKIUIChl PETHOTAaHAAY bl OTE1, SIFHU MYMKIH
OOJIaThIH €K1 M30MEPJIIK OHIMHIH OipeyiHe okeneni. On MapKOBHUKOB epexeci
OOMbIHIIA ©TeNl, SFHU CYyTeK KOC OalJlaHBICTaFbl CyTEK aTOMBbI KeIl 0oJaTbiH
KOMIPTEK aTOMBIHA KOCHIJIbI, a1 THAPOKCUI TOOBI HEMECE TaJIOTeH aTOMBI, CYTEK
aTOMBl a3 HE MYJAEM JKOK KOMIPTEK aTOMBbIHA OpWHE, MYHIaiIa peakius
TYpPaKThUIay KapOKATUOHBIHBIH TY311yl apKbUIbI ©TE/II.
AJskeHaep

KypambiHzia Koc HeMece YIITIK OaiylaHbIChl 0ap KOCHUTBICTAp KaHBIKIAFaH Jell
aTanajnpl, elTkeHl. MyHai OalaHbICTapAbl KYPAaUTBIH aTOMJAp ColKeciHie Oip
HEeMece €Ki ophIHOacap Koca ajaabl:

Hon
H-C = CH, + Br, ———r » HAAQC—(L,wH
ll31 i[BI
Br Br
HC = H + 2B ——————e F — FC? — (l; — H
ér ér
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Kypambinna C=C koc GaiiylaHbIChl 0ap KaHBIKIIaFaH KOCBUIBICTAp aJKEeHJIep HEMECE
onedpunmep JAen aranagbl. OWTKEHI KOMIPTEK-KOMIPTEK 7-OalaHBIChl G-
Oaitmanbicka (-80 kkan/mMoyib) Kaparanma KymTi emec (60 Kkan/Moib), OHIa
pEareHTTiH Ma0ybUTBI T-)KYHere OaFbITTaIaIbl.

I1. DnexTpodunsai Kocsuty peakusicel (AE)

e / 5" 0" MemreH. Y \ & Br
C=C + Br—a»Br—— 3 C =C 5P i ], s
/ \ / # \ /\\ /,/ \
Cy6cTpar peareHT ]Ff St Brt
31‘8 B

T-KOMIUJIECKC

['uaparanus — KbIIIKbUT KaTau31HIH peJl
ATNKeHJepAlH THUApaTalus peaklusachl, SFHU. Koc Oaitmanbicka H20
KOCBUIYBIHBIH ~ YJIKCH TPAKTUKAIBIK MaHBI3BI 0ap, OWTKeHI KaHBIKIIaraH
KOMIPCYTEKTEpAIH MYHall ppakuusuiapblHaH CIIUPT aTybIH OHEPKICINTIK 9/IICIHIH
Heri3iHAe Katblp. MeauuuHa MeH dapManusga KEHIHeH KOJJAaHbUIAThIH
ATUJICHHEH JTWJI CHOUPTI OChUIAM aiblHAIbl. AJKEHAEPIIH CYMEH OpEeKeTTecyl
ANEKTPOUIIBII  KOCBUTY peakuusichl Ooibpil  TaObUIanAbl. bipkaTtap NOpOTUH
KBITTKBUTIAph! (BpoHCTEM KBIMIKBLIIAPhI) KoHEe JIBIOMC KBIMIKBUIAAPH! aTKEHIASPTe
KOCBUIyFa KaOlJIeTTi: TaJloreHCYTeK (TUAPOTajoreH/Iey), rajoreHaep (rajJoresaey),
cy (ruaparamms), KYKIPT KBIIIKBUIBI *oHE T.0. boc ramoreHmep MmoTeHIMAIbI
JIptouc  KBINKBUIAAPHI, T.TO. OJap DJIEKTPOUIBIAl peareHTTep HeMmece
KaTaau3aTopiiap apKbUIbl MOJISPU3ALUSIIaHybl MYMKIH.
AJkaaueHaep

Jluenai keMipCcyTeK MOJIEKyJIachlHlla €Ki Koc OailylaHbIc OOJajbl, SIFHU OJlapFa
colikec OOJaThIH KaHBIKKAaH KOMIPCYTEKTEH TOPT CYTE€K aTOMBIHA KEM.
AnkaaueHaepaiy JKaJIbl dbopmynacel CnHona. Kypambingarbt KOC
OalimaHbICTapJIbIH ©3apa KoHE KaHAal >Keple oOopHajlacyblHa oOpadl JaueH.Il
KOMIPCYTEKTEP/l HETI3r1 YII Typre 0eayre 00Jabl:
1. Kymynupnenren (KWHaKTajaraH) JUEHIEpP, OJ ajuleH JKOHE OHBIH
TOMOJIOTTapbl C=C=C

H,C=C=CH,  anuen.
OpaiinackaH (KOHbIOTUPJIEHTEH ) AUEHAEP-IUBUHUI KOHE OJIap IbIH TOMOJIOTTaPHI.
C=C-C=C H,C=CH-CH=CH;
JIMBUHUI

2. Koc (ecenenren) 6aitiaHbICTaphbl OKIIAYJIaHFaH TUEHIED

C=C-(CH)n-C=C; n>1

13
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Ankanuenaepal Kyuenik araynap OoiibiHIIa ataijibl. CoJl CHSKTBI OHBI
STWICHJIIK aTayMeH Je arail Oepeidl, TEK MyHJa €H >Kajfaybl JMeH JIeTeHMEH
aJMacapl.

Moanmepaeny.  Kowsbloranusuianran — OaimaHeicTapel  06ap  JHeH
KOMIPCYTEKTEPiHIH MaHbBI3/bl EpPEeKIIEeNIr ONapAblH PE3CHKE TOpi3Al eHIMJepre
nosuMepiieHy KaOineTi O0bIN Ta0bLUIabI.

[Tomumepneny Ke3iHe KeKe MOHOMEP MoJjIeKyanapsl 1,2-ae 6ip-OipiMeH Kochlia
ananpl; 1,4-mo3unusana Hemece Oip Mozekyna 1,2-, an ekinmiici 1,4-mo3unusna
opeKeTTeCe i:
AJIKHHEP

Anxunnep gen —C  C- KeMIpTEK- KOMIPTEKTI YIITIK OaillaHbIChl OOJaThIH
KkeMipcyTekrepal araiapl. Kapanaiieiv ankunaep CnHan- sxanmnsl popmynacsiMeH
cunarranaapl. AneruneH CpH- ockl TomTarbl eH jkall Ja KapamailblM ©KuIl,
COHJBIKTaH OJapAbl “alleTWIEeHNep” HeMece OpbIHOACKAH aueTWIeHIEp Nel Te
aTangbl.
Auerunenik kemipcyrekrepaiy xyienik (MIOITAK) aray OolibiHIna, KaHbIKKaH
KOMIpCYTEKTepIeTiIel aTal, TeK aH KaJFaybl UH KaJlFayblHa aybICTHIPHLUIAIBI.

CH = CH STUH, alleTUIIEH
HC = C - CH; TIPOTNIWH, METUIAETHIICH
HC =C-CH; 1 -OyTUH, 2TUIaUETUIICH
H,C-C=C-ChH; 2-0yTUH, AMMeTWIa1le€THUIICH
HC = C-CH,-CH,~CH; 1 -TIEHTHH, TIPONHIAaLIETIIICH
B 0-Ca0-CH-CHy 2 -IIeHTUH, METWIRTUJIALEeTWUIEH
HC =C-CH-CH; 3-MeTwi-1-0yTuH,

i K 30ITponialleTuieH

CH;
H,C= (l ~C=CH Oyr-1-eH-3-1H, BAHWJIalEeTUWIEH

Taf*}:r 1A MbIHA TOMEHIIETIEN aTayiapibl KOJaaHaabl:

H-C=C- STHUHUI
H-C=C-Cl S3TUHWIXIIOPUA
H-C=C-CH;~ nporaprui
H-C=C-CH,C=N MaHAbl 1Tponapriil

Auy apicrepi: Kanbiuii kapOumIiH CyMEH OpEKETTICTEPTeH IC alleTUIICH aJIbIHAJIBI.

25°C

6
¢ I ~2HOH ——— Ca(OH)+HC=CH
~(C
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XUMUAJIBIK KACHETI.
DNeKTPOPUIBAIK KOCBUTY peaKIHsIapHhl.

I. Tudpaey-cymexmendipy

H, H,
HC = CH——* H,C = CH, — CH,;- CHj
Pd Pd

2. AuetwieHaep/l ranoreyiey, ojJeuHIepMeH calabICThIpFaHaa 0asty xKypeal ae
TpaHC-TaJoreHaAJIKEHAEP TY3UIedl.

Br, H \ /Br KUWBIY

HEC=CH -~ /C & C\ — (HBr, - CHBr,
Br H [,1,2,2-TeTpabpom-
TpaHc-1,2-1ubpoMatey 9TaH
I'uaporajiorensey
HCI HC]
HC=CH —— H,C= CHC] —— -+ CH; — CHCI,
XJAOPJIbI I,1-nuxuopsran
BUHWLII

AJIKMHAepAiH KaanbiHa keayi. Pd, Pt Hemece Ni kaTanu3aTtopiaapbIHbIH
KATBICYbIMEH aJIKMHJIEP aJIKaHAap TY3y YUIIH TOTBIKChI3aHaibl. CyTEeKTI KOCy
KE3€H-KE3EHIMEH )KY3€re€ aChIPbLIAJIb:
CHs- C CH CH3-C CH> CH3-CH>-CH3
MPOTHH MPOTIEH MpomnaH

ApomaTtTbl KeMipcyTeKTep (apeHep)

ApomaTThl KOMIPCYTEKTEpre MOJEKylachlHaa Oip- MOHO He OipHele-Ker-
MOJTM OCH3OJIIBIK CaKWHAJIAPHI OOJIATBIH KOCHUIBICTAp >kaTajbl. COJI CHSKTBI OJiap
YIIIiH JIe apeHep aTaybl KOJIIaHbIIa/Ibl.

Monekyna KypaMbIHa €HETiH OCH30JIbIK CAKWHAHBIH CaHbIHA OAIaHBICTHI
O1p SAIPOIIBI (MOHOSAPOJIBI) KOHE KO AP0l  (TMONHSIAPOIIBI) apeHaepre Oee/.
Kem smponbl apeHIep KOHICHCUPJIGHICH CaKWHAChl Oap JKOHE CaKWHACHI
OKIIayJIaHFaH OO0JIbIN O6iHe .
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ApoMaTThl KOCBUIBICTAP JIETI 9JIETTE OCH30I SIAPOCHI alThl KOMIPTEK aTOMIAPBIHBIH
TONTAacyJapblHAaH  KypaJiFaH, CaKWHaJaHFaH  KapOTYWBIKTBIKTAH  TYpaThIH
MoOJIeKyTaHbl aitanel. KypamblHga MyH7ail TtonTacysl OOJATBIH KOMIpPCYTEK-
OEH301I.
ApoMatTel  KOCBUIBICTapJia O€H30J  SIAPOCHIHBIH ~ OoiyblHa  OalIaHBICTHI
apoOMAaTTBUIBIK KacHeT KepceTeli, ajd OCH30JABIK SIPOHBI - apOMATTHI SAPO e
aTau/Ibl.
ApOMAaTTBUTBIK KacheT (apoMaTTbUIBIK) — OEH30J1 JKOHE OHBIH TYBIHABLIAPHI
KaHBIKIIaFaH KOCBUIBIC 00JIa TYPHIN, SJIEKTPOPMIBAI OPbIHOACY peaKlUsIChIHA
OeiliM >KoHE JIe apOMATTHI SAPO aca TYPAKTHI.
JKanmel Typaeri apoMaTThUIBIK KYOBUTBICHIH HEMIC (hU3HT1

0. XI0KKellb KaJbITaCThIPFaH jKoHE 0J1 XIOKKENb epexkect peTiHiae Oenrimi. by
epekere coiikec, apoMaTThl MOJIEKyJajap/ia Ka3blK TYMBIKTHIK G-KaHKa MEH
Kbl T - 3JEKTPOHAAp OOJIYybl KEpeK, ajl OHJAFbl T - AJIEKTPOHIAP/bIH CaHbI
4n+2 TeH Ooubim, oHgarel n = 0, 1, 2, 3 >xoHe T.0. TeH. Tek ocwIHIail Karmanga
FaHa MoOJIEKyJa apomaTThl cunaTka ue Oona ananel. JKannbuianFan m o -
anexkTpoHaap cansl 6,10, 14 xoHe T.C.C. 00IYBl MYMKIH.
ApOoMaTThl KOMIPCYTEKTEP - OACTTE CYMBIKTHIK KYWIH/IE KU1, aJl KaTThl 3aT KYWIH]IE
cupekrey kesneceni. Kymri uict 6ap. benzon 800C kaitHaiiabl, Oy ©31HE ColKec
nukiorekcangikineH (68,80C) xoraphbl.
ApomaTThl KeMIpCyTeKTep cyla myiiaeM epimeiai. OnapablH OybIMEH y3aKray
JNeMajFaHjia, O  YHaHAbIpaabl.  ApOMATThl  KOMIPCYTEKTEp  KOCBLIY
peakIMsUIapbIMEH  CaJIBICTBIPFAH/A, ANEKTPOHUIIbII OphIHOACY peaKuusIIapbiHa
yiakeH Oeuimainik Oaiikaranpl. CoHpaii-ak OCH30JIBIK CaKWHara Ja YJIKCH
TYPAaKTBUIBIK ToOH. OCBl €pEeKIIeNIKTEp apeHACpPIH «apOMaTThl CHUIIATHIH
AHBIKTANIbI.
uekTpoduiabaiK opbiHOacy peaknuscol (SE)
DNeKTpop ULl OpbIHOACY TIPOIIECCIH KeJieCl CYJI0aMeH KopceTyre 00Iaibl:

H
ST S Vi -2
+E'X % E'X & EX e
DAeKTpo-
dunai
peareHT  T-KelleHi o-KelleHi

+H6j_—_x6_

I'anorenney.
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XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JapicTep >KUBIHTBIFBI 40 Gerrin 17 Geri

537 &~ .
—eBr—Br +FeBr; =—

@ + Br-Br+FeBrz =
e o

FT-KeIlie Hi
B ————
@ BriFeBra]m — 31[&8!33__

o -KeIIe 1

Br /B 3
B ]
FeBrs e s B{
Hurpaey
O
H
+NE
1 1\ - Uﬁ \
O
n-KelleH] G-Ke1lIeHi
NO,
...... _». +_H+
CyasdmupJey.
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ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KazakcTaH MeauuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHCcKas MEAUUUHCKASA aKageMus»
XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JapicTep >KUBIHTBIFBI 40 Gerrin 18 Geri

2H2S50, 2 [H3804]° +HSOP =+ [HS0,]° +HSOP+H,0
0

+{HSO;]®* HSOP +— »IS"-"'LOH HSOP
(;)1
T-KeluleHl1

SO;H

——

+H,S04

G-KelueH1

4 NIT0CTPpANMSIJIBIK MATEPUAJI. MYJIbTUMEINA KOMETIMEH MPe3eHTAIUs TYPIH/Ie
OepilreH,COHBIMEH KaTap J9pic Ke31He KecTeNnep KOJIaHbLIabI.
5.91eduerrep

Heri3ri:

1. ITarcaeB ©.K., Ceiitem6eToB T.C., C.A. llIutriOaes, K.H./{aypenOekon
buoopranukanbsik xumus, oKy Kypaisl, 2005, -b.69-84.

2. ITarcae ©.K., buoopranukanblKk XUMHUSHBIH TXKIPUOEIIK — 3epTXaHAIbIK
cabakTapsiHa Koiagano6a, llemvkenT, 2005, -b.69-84.

3. [TarcaeB A.K., XKaiinay C.)K. «Opranukansik xumus Heri3aepi» OKy Kypabl,
Anmarsl, 2002, -b.87-124.

DJIEKTPOH/IbI 0aChLIBIMAAP:

1.Kemxkeraesa, C.O. OpraHukajiblK XMMUSHBIH TCOPHUSIIBIK HET131epi
[DNEeKTpOHHBIHN pecypc]:0Ky Kypasbl. —JIEKTPOH.TEKCTOBbIE J1aH. (89,9MB).-
Kaparanpr:[6.1.], 2008.-31.0n71. auck (CD-ROM).

2.[2nexTponnsIil pecypce]:- neknuscel/ D.K.I1atcaes[k.0].-21€KTpOH. TEKCTOBbBIE
naH. (2,55 m0).- Llsimkent: Epmek, 2005.

3.0Oprannueckas xumus. 10-11 kn. [DnNeKTpOHHBIN pecypc| CaMOyUHTENb. —
anekTpoH. TekcroBeie naH. (525 M6).-[b.m.:6.1.], 2003.-1 211. onT. auck (CD-
ROM).- (oOpa3zoBaTenbHast XUMHUS).

4. I'erepoumknuyeckue coenunenus. B 71.T. 1- 7 [DnekTpoHHbIN pecypcl:
moHorpadus.-M.: B.u., 2003.-10 =s1.ont.auck (CD-ROM)

DJIEKTPOHABI 0aChLIbIMIAP:
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ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KazakcTaH MeauuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHCcKas MEAUUUHCKASA aKageMus»
XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JapicTep >KUBIHTBIFBI 40 Gerrin 19 Geri

1.Kemxkeraesa, C.O. OpraHukaablK XUMUSHBIH TCOPUSIIBIK HET13/1epi
[DNeKTpOHHBIN pecypc]:0Ky Kypasibl. —JIEeKTPOH.TeKCTOBbIE AaH. (89,9MB).-
Kaparaumer:[6.1.], 2008.-31.0m7. quck (CD-ROM).

2.[2nexTponnsIi pecypce]:- neknuscel/ D.K.I1atcaes[k.0].-21eKTpOH. TEKCTOBBIE
naH. (2,55 m0).- llIsimkenT: Epmek, 2005.

3.Opranunueckas xumus. 10-11 k1. [D1eKTpOHHBIN pecypc| caMOy4HUTENb. —
anekTpoH. TexcroBbie naH. (525 M0).-[b.m.:6.1.], 2003.-1 371. ont. auck (CD-
ROM).- (oOpa3zoBarenbHass XUMUS).

4. I'ereponuknuyeckue coenunenus. B 71.T. 1- 7 [DnekTpoHHbIN pecypc]:
monorpadus.-M.: b.u., 2003.-10 =sm.ont.auck (CD-ROM)

6.baKbl1ay cypaKkTapbl:

1. TIpomanmel Opomaay MbICAIBIHAA PATUKAIIBI OPBIHOACY PEAKIIMSICHIHBIH
TaJIFaMITIa3bIFbIH KOPCETIHI3.

2. AnkeHnepaiH 31eKTpOodUIIbIl KOCBLTY peaKIMsIChIHA OCHIMILIITIH,
ANEKTPOHABIK TYPFBIIAH TYCIHAIPIHI3.

3. DtuneH, nponuieH, OyTeH-1, 2-MeTUINPONEHHIH KBIIIKBUIABI OpTaaa
TaJIOTEH/ICY KOHE THIPOTATIOTEHCY PEaKIMsUTAPBIH JKa3bIHbI3.

Topic Ne3

1. TakpipbIObl: KemipcyTeKkTepAiH rHAPOKCUTYBIHABLIAPBI.

2.MakcaTtbl: PeareHTTiH THIIHE )KOHE CYOCTPATThIH KYPhUIbICHIHA TOYE Il
MUMHUHUPIIEY JKOHE HYKICO(PUIIbA1 OPBIHOACY peaKIusiIapblHa CIIUPTTIH
peakiusiFa Tycy KaOUIeTTLIIT Typaibl O1TIM/I1 KJIBITITACTBIPY.

Kocnap:

1. CoupTrepaiH XIKTeyl %KoHe HOMEHKIIATYPacChl.

2. CnupTTepiH XUMUSUIBIK KAaCUETTEPI.

3. Crnuprrepaeri Hykieoduabai opeiHOACY peakiusapbl. MoJieKymainmiHIiK
YKOHE MOJIEKYJIaapaJbIK JeruapaTaus.

3.J1opic Te3ucrepi

I'uapokcunai Ton —OH ciupTTep MeH dheHoIAapIbIH aca MaHbI3Abl €K1 TONTAFbI
KOCBUIBICTapIbIH (DYHKITMOHAABIK TOOBI 00J1aibl. DeHO0I1aFbl 071 OEH301
CaKMHACHIHIAFbI KOMIPTEK aTOMBIMEH Sp°- OyIaHIacy apKbUIbl OaiIaHbICKaH
YoHE OYJI OFaH epekIe XUMUsUIBIK Kacuet Oepeai. Crnuptrert OH-Ton kemipTek
aTOMBIMEH Sp°- OyJaHmacy apKbUIbl OaiiaanbicKad. MyHIai THITEri THAPOKCUILII
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«OHTycTik KazakcTaH MeauuuHa akanemuscol» AK

ONTUSTIK-QAZAQSTAN olie SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
S

AO «lOxHo-KazaxcTaHcKass MEOVLMHCKAA aKaaeMUs»

XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JlopicTep >KUBIHTHIFBI 40 6erriy 20 Geri
TOTTAP TYPAKTHI.
H H
\
G- 0" H H
7N\ | 0
H-C C-0H  H-C-C-0-H R-({
S A o O-H
8 il H H
] | CITHPT KapOOH KBIIKLLIbI
H H
heron
Ny /’R N\
/(d‘w ) ~—+‘_— C—w C—R
. OH 71 M
H 0
Enon KETOH
H,-CH,-OH CI-CH,-CH,-OH
2-(1)CHI/UI3T3HOJI 2—XJIOp3TaHOJI
2 1

CH2 - CH2 = OH
7 6 5 4 3]
CH; —CH; — CH;, - CH; — C - CH; - CH, - CH;
CH;
3-mermi-3-uponui- I-renranon

H;C H

LHKJIOTCKCAHON LUC-2-MeTH ~ 2-BTWI-3-1UKITO0-
IMKJIOTEKCAHO HeHTeH-1-0J1
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ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KazakcTaH MeauuuHa akanemuscol» AK AO «OxHo-KasaxcTaHcKas MeAVULMHCKas aKaneMus»
XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JapicTep >KUBIHTBIFBI 40 Gerrin 21 Geri

DuU3NKAJIBIK KacueTTepi

R
|
R—O __O R
H
5
O iR
T é)
R— R
H

e ‘11 Ton OOJIabL.
R-OH (xanmel popmynacet).

HO — CH, — CH, — CHCH; CHy— CH, -~ GH - CHs
Byranoi-1 OH
2-0yTaHoll
OH
HO — CH, — CH - CH; H.C —C — CH;
CH; Cl;
2~MeTHJIIPOIIaHoI- 1 2~METUIIPOTIaHOJ -2

XuMHSJIBIK KacHeTTepi.
Ankoronsaep amdotepii. O-H GaitnaHbiCTapbIHBIH TOJISPJIBIFBIHA OAMIaHBICTHI

oJiap MPOTOH/IbI O6iN, aKOrOJIbIK (aJTKOKCH]T) HMOHIAPBIH Ty3€e anaisl. CiupTrep
CyFa KaparaH/a dJICi3 KbIIIKbUIAAp. AJKUAI TONTapbIHBIH -M-ocepiHe OailTaHbICThI

OIPIHIIUTIK CIUPTTEPCH YUIHIIIIK CIUPTTEPre OTKEH 1€ KbIIIKbULIBIK

teMeHiei 1. KepiciHie ruapokcui ToObIHA 0-OpHBIHIA OpHAajacKaH -l-ocepi 6ap

opbIHOacapiap OHBIH KBIIIKBUABIFBIH apTThIpasl. HaTpuii, kanuii, Maraui
HEMEeCe aTFOMUHUNA CHUSKTBI KYIITI AJIEKTPOIIO3UTUBTI METANIITAPMEH CITUPTTEP
OPEKETTECIT, AJIKOTOJIaTTap (AIKOKCUATEP) Ty3eai. MbIcanbira:
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ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTycTik KazakcTaH MeauuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHCcKas MEAUUUHCKASA aKageMus»
XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JapicTep >KUBIHTBIFBI 40 Gerrin 22 Geri
Na
e
R-O-H-—» R_ONa
-4 Hy

R-O-~H +NaOH %

AJNKOTONBIEP — CYMEH THAPOIU3ACHETIH aK TYCTi KaTThl KOCBUIBICTAP.
Kymri KpIIKpUIAap ANKWIOKCOHUH TY3apbIHBIH TY3UTyiMEH CIIUPTTEPIi
MPOTOHAAYFa KaOlIeTTi:

' BRy | _ ZnCly .
R-Q-H—»R-0-BF3 R-~0-H—>R-0-InCl
H H

Cnuprrepaid HykjIeopuiabaik Kacuerrepi: 3gupiiep MmeH Kypaei dgpupJiepain
Ty3u1yi. CiupTTep MUHEPAJABI )KOHE OPTaHUKAJIBIK KBIIIIKBUIIAPMEH 9PEKETTECII,
colikec 3¢upiep MEH Cy Ty3el.
ARIT - +
CoHsO[H +BOJSOH T2 CoHOSOH +HoO
Hyineodwn sTIicyJbgaT,
STHIOCPHRA  K-T4) COPHO~
arsuiosui sgwp
Oy BSO, Q
" . L I
cgﬁsg}[mm:g ~C - CHy *+— G0 - C - CH3 + HyO
poaresT eyGerpar YKOYCHOUTIUIOBLUL D)
: ' ATHIALR TAT

CnupTtrepain MoJiekyJadaapaabik cycbizaanybl. Konnentpiai HaSO4, cychi3
H3PO4 Hemece Al okcuni Hemece docdaT CUSKTBI KaTanuzaTopiaap O0JIFaH Ke3/e
H>0 Monekynachl eki CnupT MOJIEKYyJIachblHaH OeJiHiM, d(upiiep Ty3uiel.
[TportecTiH KyphUTBIMBI MEH MIApTTapbiHa OaiimaHbicTh peakius SNy xoHe SN
MexaHu3Mi OOMBIHIIIA KYPYl MYMKIH (HYKJI€O(HIIb/Il MOHOMOJIEKYIAJIBIK KOHE
OMMOJICKYJIAJIBIK OPBIHOACY ).

4. MI0CTpanMsIJIBIK MATEPUAJI: MYJIBTUMEINA KOMETIMEH TPE3eHTAIUS TYPIH/IE
OepinreH, COHBIMEH KaTap JI9pic Ke3iHe Tadaunanap KoJaaHblIaabl.
5.9ne6merrep:

Heri3ri:

1.ITarcaer A.K., Kaitnay C.2K. Opranukansik xumus Herizaepi, [lIsivmkent, 2005,
2-xiTan,-b.38-62.

2. JIoypen6ekor K.H. Opranukanbik xumus: okyJbik 1,2Tom, III: Onem. 2016, 11.-
418-4870.

3.Ilarcaes O. K., AnuxanoBa X.b., bByxap6aesa A.E. OpranukanbIk XuMusl.
IIemkenT, 2014, 168-188 0.
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ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTycTik KazakcTaH MeauuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHCcKas MEAUUUHCKASA aKageMus»
XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JlopicTep KHUBIHTHIFBI 40 GerTin 23 Geri

4 ITarcaeB O.K., AnuxanoBa X.b., AxmeroBa A.O. OpraHukaibiK XUMUS
MIOHIHEH 3€pPTXaHaJIbIK- TOXKIpHUOEIiK cabaKkTapblHa apHAJIFaH OKY-9/IiCTEMENTIK
Kypanel, OKy —omicremenik Kypanbl. [bmvkenT, 2012x., -74-80 6.

KocbhiMma:

1. [TarcaeB ©.K., CelitembeToB T.C., C.A. llIuteiOae, K.H./{aypenoexon
buoopranukanbsik xumus, oKy Kypaisl, 2005, -5.84-1109.
2. [latcaeB A.K., Kaitnay C.)K. Opranukaiblk XuMusi Heri3aepi,AJIMaThl,
«bimim» 1996,-b.145-157.

DJIEKTPOH/AbI 0achbLIBIMIAP:

1.Kemxkeraesa, C.O. OpraHukajiblK XUMUSHBIH TCOPHUSIIBIK HET13/1epi
[DeKTpOHHBIN pecypc]:0Ky Kypajbl. —JIeKTPOH.TeKCTOBBIE J1aH. (89,9MBb).-
Kaparanpr:[6.1.], 2008.-31.0n7. auck (CD-ROM).
2.[2nextponnsiit pecypce]:- nexkuusacel/ D.K.I1atcaeB[k.0].-DneKTpOH. TEKCTOBbIE
naH. (2,55 m0).- Llsimkent: Epmexk, 2005.
3.0Oprannueckas xumusi. 10-11 k1. [DNeKTpOHHBIN pecypc| cCaMOyUHTENb. —
anekTpoH. TekcroBeie naH. (525 M6).-[b.m.:6.1u.], 2003.-1 s51. onT. auck (CD-
ROM).- (oOpa3oBarenbHass XUMUSI).
4. I'erepouuknuyeckue coenunenus. B 71.T. 1- 7 [DnekTponHbId pecypcl:
moHorpadus.-M.: b.u., 2003.-10 =sm.ont.auck (CD-ROM)
6.bakbliay cypakrapsbi:

1. DTun cnupTiHIH AeTUAPATANNASIIAY PEAKITUSICHIHBIH CXEMACHIH JKa3bIHbI3.
2. DTUJ CIIUPTIH TUApaTaIMsIaFaHa Ty3UICTIH OHIMJII aTaHbI3.
3. 2- XJopnpornaH HaTpUi dTOKCHUJIIMEH OPEKETTECKEH IC allbIHAThIH KOCHUIBICTHIH
MEXaHU3MIH >Ka3bIHbI3.
4. DT )KoHE TPEeT-OyTHII CIIUPTIHIH AeTUIpaTaIusiiay peakiusIChlH Ka3bIHbI3.

Japic Ne4
1. TakbIpbIObI: AJIbAeruaTep MeH KeToHaap. Kap0oH KbIIIKbLIAAPbI.
2.Makcatsbl: Kypambiaaa kapOOHUIT TOOBI 00JIATHIH KOCHLIBICTAPABIH XUMUSIIBIK
KACHET1 TypaJibl TYCIHIKTI KAJILIITACTBIPY.
Kocnap:
1. Anpneruarep. Keronnap. Kap6on kpimkbiigapsl. HoMeHKIaTypachl.
HN3omepusichl.
2. OKCOTONTHIH KYPBUIBICHI.
3. OKCOKOCBUIBICTAPABIH XUMHUSIIBIK KACHETTEPI.

3.J1opic Te3ucrepi
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ONTUSTIK-QAZAQSTAN e SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
S

«OHTycTik KazakcTaH MeauuuHa akanemuscol» AK

AO «lOxHo-KazaxcTaHcKass MEOVLMHCKAA aKaaeMUs»

XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JapicTep >KUBIHTBIFBI 40 Gerrin 24 Gerti
5 ;
1 H-+C% | <+————ANbAeruATI TON
SH
DopManbAeru
Hurpais ke3 eMiHjie KONJaHbIIaJIbI,
I {3 (/2115
@ - CH— N HCI
OKCOTOIT (/sz
O
R — C\/ |- AJnplieruarep YUIH Xausl hopMyia
H

R~Cr . OxcokocwhursicTap

\ ;
KeTonmap yiuia >xajimb: (popMyna
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ONTUSTIK-QAZAQSTAN QO SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH meauumHa akapgemusicel» AK N Y/ AO «lOxHo-KaszaxcTaHcKas MeAVUMHCKas aKaaemMus»
XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JopicTep KUBIHTHIFBI 40 6erTin 25 Oeri

Kap6onwini (> C = O) Tontbly n-6aiiaHbICH ©3apa OaiiIanbicKaH
ATOMJAPABLIH OPTYPJI 3AEKTPTEPICTIKTE OOTYBIHAH KYIITI HONAPICHICH:

COHIBIKTaH KOMIPTEK aTOMBl 2JeKTpOQUiL XoHe HyKneodu
peareHTHEH (Tepic 3apapgnl Oap OelllueKIICH HEMECE IeTepoaToMJa
OeminOereH sneKTpoHIap XyOb OonarThiH, OeHTapanThl MoJCKylaMeH)
OPEKETTECE.

CoHABIKTaH Ja KapOOHMIAl TONTAD YIIH HYKACOQHIN KOCHLTY
peakumAchl (Ay) ToH, al MeKTpoQWIN KOChUTy peakumsuiaphl (Ap)
yiuin, C=C baiinansicTapaarbliai.

Cyodubin KOCBbLAYbI-(TUAPOIMS, rUApaTanys) -0y KAUTHLIMILI
peaximsa. Cyasl  epiTiHfifieTi  ajubACTUATIH  HEMECEe  KETOHHBIH
THApaTalis 19peXeci ONapjblH  KYPBUIBIMBIHAH — TOYCJIL. QperTe
ruipaTanysl  oHiMin Oejim  ajyra KOJ  KeTHEHL Muicansi, cy
epiTinicineri KyMeipcka aimpiaceruai 99,9% apThlK TUAPATUPJICHICH,
aJ1 aneToH 6oJica MYJIEM THApaTHUpIeHOCTeH.

B B B R o R. OH
ScLfo +IgH <= el N\ >(,:
(HR (IR .0«—H (MR "OH

H
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ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KazakcTaH MeauuuHa akanemuscol» AK AO «OxHo-KasaxcTaHcKas MeAVULMHCKas aKaneMus»

XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JopicTep KUBIHTHIFBI 40 GerTiH 26 OeTi
Mexanuszm:
O
50  OH 0~ O,tH
L & v ,j B
R (,<‘%_\-P,.'Si — ONa — R (; —ONg —»
H H O
on ¢
—— R— (r T §‘0Na Jv (anpmeruy yumin )
H O
Mexanusm:
O
R o R 0T o]
o e PR ONe — X —§—ONa —s
— R\\(!)‘H [
R C — g —ONa l (xeron yirin)

rI/IIIPOKCI/lHI/lTpl/IJII[epIIIH TY3iJyi
(KerepTKill HeMece IMAHCYTEKT! KbIIITKbUIIBIH KOCBLITYHI)

Cintinep men kamuii mwanuaunainiy — (KCN) Hemece kerepTkimn
KbIIIKbUTABIH (HCN) KaTbiCybIMEH albJIETUATEPAEH HEMece KETOHIApJaH -
ruapokcuHuTpuiaep tysuieai. byn npouecc AN (Hykiaeopuibaik KOCBLTY).

o+

5»- g4+ O- OH 0.-OKCHII
POIMOH
CH; - C \Li H/CN“—’ CH; — L CN KBIUKbUIBIHBIH
H H HUTPUI
CH; &+ - g, &~ CH OH i
I o, 1 L a-OKCUM30Maii
s & LO+HCN —» —C{ K BIIK BUIBIHBIH
CH; CH; CN HUTpHII
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ONTUSTIK-QAZAQSTAN o'l SOUTH KAZAKHSTAN
MEDISINA [SKMA| MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH meguuuHa akagemusicel» AK %Y/ AO «lOxHo-KasaxcTaHckas MeaVUMHCKast akaaeMust»
XuMUSITBIK IOHAEP Kadeapachl 044-52/18
JlopicTep KHUBIHTHIFBI 40 GerTin 27 Geri

Aavdecuomepodir; noaumepusauuscet. Ilapagopm, naparvoezud.

Cy epitinaicinneri dhopmvanpierun (36,5-37,5% dopmanbaerumris
epiTiHgici-(popMaNnH) KBIIKBUI KATBICBIHAA XaTThl IOJMMEpre —
napadopmra (aK YHTAK)-TIOJIMMEPIICHE]:

H 5.8~ H & 8- H_& 5 HO
g O SCL£0 —_p HOCH,(OCH,)-CH,0H
H H H H* [apadopm

H-{(~0-CH,~0~CH,~0-CH,-0O-CH,-0-)-H

Kocbiny - GesiiHy peakiusiaapbl. KapOoHWIAIK KOCBUIBICTAPABIH aMMHUAKIICH
OPEKETTECKEH Ke3iHe OphlHOacIaraH TYPaKChI3 HMHHJIEP JKOHE OHBIH KYpaMbIH/A
>C=NH Ton Oonaget >xoHe omap HoN-X- TumiHmeri KoChUIBICTAPMEH
OPEKETTECKEH]Ie OPbIHOACKAH TYPAKThl UMHUHAEP, HeMece KypambiHaa >C=N-X
ToObl  Oap, Iludda wHerizi Tty3inemi. KapOonummix KOCBUIBICTApAbIH
TUIPOKCUIIAMHUHMEH KYPETIH peakuusachl, Kypambinga >C=N-OH ToObl 601aThIH
OKCUMJIEP/IIH TY3UTyiHE OKEeJeIi.

A30THI 6ap TYBIHABUIAPIBIH ANBIHYBIH PEAKIMSUIBIK KOCHAJaH ajdbJeTUTED
MEH KETOHJap/ibl 06y YIIH MaiaaiaHaabl, OUTKEHI OJIAPJbIH OapJIbIFbl JEPIIIK
TYPAKThI Ja TE€K ©31HE TOH OanKy TeMIepaTypachkl 0ap OOJIbIN KeJIETIH, KPUTAJIbIK
3ar.

H,N —-NH -C¢Hs  NH,OH

>C=N- NH /C:N—OH
Oennnr PlIlpaBOH OKCHUM
RNH,

C=0 ———» / C=N-R
o) A3somernn
H;N-NH-C-NH,
\ NHQ—" NHQ
>C=N-NH-C-NH, T S e — N
0O TUJIpa3oH

Cemuxap6a3on
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ONTUSTIK-QAZAQSTAN e SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH meauumHa akapgemusicel» AK N Y/ AO «lOxHo-KaszaxcTaHcKas MeAVUMHCKas aKaaemMus»
XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JapicTep >KUBIHTBIFBI 40 Gerrin 28 Geri

AnbJernaTepain aMUHIEpMeH dpeKerTecyi

o+ 0°~ H KOCBLITY Q(\Iﬁ

H3C—CA FF - C,H; » H;C-C - N'- CHs —»

~H H H H
Aueranbaerus

VOHH . Oeniny I:{
—— H;C-CIN-CHs———H;C - C =N - C,H;
H ~H,0
Kapbdunonamun a30METHH (UMHH)

Anvdezuomepoin, ammuarknen opexemmecyi
(rekcamMeTHISHTETPAMEH )

AJbaerayg AMMMUWAaKIICH OPCKETTCCKEH Kesje, TYpaxKcChiznay
IBACTUI-AMMUAKTApD  CATBICH! APXbUILI }KYpeTiH, AAbAVMUHIICD

TY3LIe AL
0 -H,O
R-C7  +NH;——R-CH-NH, — R—CH=NH
H  Ammuax OH ILJIUMUH
AJNBAETUN Anberuai-aMMuaKx

Inerre  anbAUMHUHACP Tekca-1,3,5-TpmasuHre  TpuMeplieHesi
(TY#BIKTANA)IBT):
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KypaMBIBAarsl a-Xarfjadila CcyTeK aTOMBI 3KOK, abJCruarep,
MBICAJIBI, YUIMETHJ CipKe aJbJIervii XOHE OCH3aAILIACTHIII, albIOIIBIK
KOHIEeHCcalMsl peaklMsichiHa Tycyre KabineTri emec.

CH; O L0
H,C = C~ ¢ <& _>c
CH, “H - ™H
YUIMETHII CipKe anbHeTHii OeH30H anbaeruii

ANBIOMABIK  KOHIOCHCAUMs €y  MOJEKYJIAChIHbIH  OolliHyiMeH
(pIMMUPHUPIICHYIMEH) KaTrap Xui Xypeli J€ o,B-KaHbIKIIaraH
AIBIETMATEP/I (KPOTOHABIK KOHACHCANUS) TY3€C.

R 0 B =0
R=CH—CH-C=€" —*R_OHy=CH=0-C"
OH H SH -HO ~H
B-ruapoxcHaibaerux 0L, 3-KaHBIKIIAFaH aJIbACTUL

ApoMaTTBIK SAPONArbl OKCOTOHTAP/BIR Sg_peaxuusiapiarsi
DarpITTayNIB XBHE OeNcenicisnenmipymi bKnANbI.

DICKTPOHAKIENTOPIBIK, KapOOHMIIK Tol-M-11opMeH ecebinen
APOMATTBIK CaKAHAHbIH SMEKTPOHIBIK, THIFBI3IBUILIELT A3a5/I6l, OHbIH
S peakuUsIapbiH/iaFhl peakKIUsiacy KaOUIeTTUIT ToMEHACH XoHe
EXIHII OpbIHOACAPHIH MeTa-Xarfaiira GarbITTaliibl.

o+ &- . _

- }-[N g )
8+© — 8+}/;0 0;;H,80, s @_C //0
8+ \H OQN \H

be H3anbaerun M-uuTpobensanbaeryn
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Aﬂbnemmep MCH KETOHZAP/bIH TOTHIFYb MEH TOTHIKCHI3AARYM.

AJIBJICTHITED BPTYPHI  TOTHIKTHIPFBINTAPMEH XCHII  TOTHIFAJIEL.
[OTBIFYIBIH COHFBI OHIMI KapOOH KBIIKBLILL HOMAIbI,

0 [0] 0
/. : P
R - c( i Bl
H “OH

Aupaeruntep 6ipas KeitGip OeHOpraHMKANBIK KOCHUTHICTAPMEH
(KMnOy, CrQs) ne ToTSIFazsl, S¥HM TOTHIKCHI3HAHILPFLIN PETIH/C
bonawl.

4. AnmocTpanusiblK MaTepuaJl. MyJIbTUMEIMAa KOMETIMEH Mpe3eHTalus TYPIHJIe
OeplIreH,COHBIMEH KaTap JIopic Ke31HAe KecTelep KOJIJaHbLIa Ibl.

5.9nedmerrep:

Herisri:

1.ITaTcaeB A.K., XKaiinay C.2K. Opranukanslk xumus Herizaepi, LlsimkenT, 2005,
2-xiTamn,-b.183-215.

2. Jloypen6ekoB K.H. Opranukanbik xumus: okyJbik 1,2Tom, I1I: Onem. 2016, 21.-
11-476.

3.ITarcaes O. K., AnuxanoBa X.b., bByxap6aeBa A.E. OpranukanbIK XUMHUsl.
[IemvkenT, 2014, 278-291 6.

4.ITatcaeB O.K., AnuxanoBa X.b., AxmeroBa A.O. OpraHuKaibIK XUMUsI TOHIHEH

3epTXaHAJIbIK- TOXKIpUOeNik cabaKkTapblHa apHAIFaH OKY-9/IICTEMENIK KypaJlbl,
Oxky —onicremenik Kypanel. LleiMkent, 2012:x., 98-100 6.
KocbhiMma:

1. [Tarcaes ©.K., CeiitemberoB T.C., C.A. llluteibae, K.H./{aypenbexon
buoopranukanbik xumus, oKy Kypaisi, 2005, -b.145-159.
2. IMarcaes A.K., XKaitnay C.)K. OpraHukaiblk XuMusi HETi31epi,AMathl,
«bimim» 1996,-b.157-182.
3.0.K. Ilarcaes, K.H. Jlaypen6exoB bruoopraHuKaabIK XUMHUSHBIH TOKIPUOEITIK-
3epTXaHalbIK cabakTapbiHa Koiaano6a, [lIsimkent, 2005, -b. 43-65
DJIeKTPOH/IBI 0ACHLIBIMAAP:

1.Kenxeraesa, C.O. OpranukayblK XUMUSHbBIH TEOPUSIIBIK HET137epi
[DNEeKTpOHHBIN pecypc]:0Ky Kypasbl. —JIEKTPOH.TEKCTOBBIE J1aH. (89,9MB).-

Kaparaupr:[6.1.], 2008.-31.0m7T. auck (CD-ROM).
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2.[2nexTpoHHbIi pecypce]:- nekuusacel/ J.K.IlatcaeB[k.0].-21eKTpOH. TEKCTOBbIE
naH. (2,55 m0).- llIsimkenT: Epmek, 2005.

3.Opranunueckas xumus. 10-11 k1. [DneKTpOHHBIN pecypc| caMOy4HUTENb. —
aekTpoH. TexcroBbie naH. (525 M0).-[b.m.:6.1.], 2003.-1 371. ont. auck (CD-
ROM).- (oOpa3zoBarenbHass XUMUS).

4. I'erepouuknnueckue coenquuenus. B 71.T. 1- 7 [OnekTpoHHbIN pecypc]:
moHorpadus.-M.: b.u., 2003.-10 =sm.ont.auck (CD-ROM)

6.baxkbliay cypakrapbi:

1. OKCOTONTHIH AIEKTPOHIBIK KYPbUILICHIH C=C- 0ailIaHbICTIEH CaIBICTHIPHIHBI3.
2. 1,1-nuyTokcuniponaH, 1,1-IuMeTOKCH-2-MeTHIOYTaH aleTaIbJAapbIHbIH ATy
PEaKIMSICHIH Ka3bIHBI3.

3. 1,1-nusTOKCUIIPOIIaHHBIH THIPOJIM3/ICHY CXEMAaChIH Ka3bIHBI3.

Japic NeS5
1. TakbipbiObl: D[eTepomUK/IAI  KOCBLIBICTAPABIH  peaklusira  TycCy
KaOjIerTiIiri.
2. Makcatbl: bip rerepoaromasl OecMyIlenl TeTEePOUUKIIl KOCBUIBICTAPAbIH
ANEKTPOUIIBII OPHIHOACY peaKIUSIChIHA KAOUIETTUIIN Typajbl OUTIMAEPIH *KoHE
OecMyIIeN TeTePOLUKIACP/IIH PeAKIUsIFa KAaOIIETTUIINH  OJapAblH apOMATThUIBIK
TOTBIFY JIOpPEKECIMEH e3apa OallJIaHBICBIH CAJIBICTBIPY, COHBIMEH Karap
OpraHUKAJBIK KOCBUIBICTAPABIH KBIIIKbUI-HETI3/IIK KACHUETIH CcalbICThipa Oarayay
YIIIH KaJbIITaCTHIPY.
3. apic Te3ucrepi:

I'emepoyuxnoi KoceLbicmap — CaKUHAJIBI MOJIEKyJajlap, CaKMHa KypaMbIHA
KOMIPTEK aTOMBIHAH ©3re Oip Hemece OipHelle reTepoaToMbl 0ap OpraHUKAIBIK
KOCBUIBICTAp.

Herisri Oip rerepoaTomabl OecMylieni TeTEPOLMKII KOCBUIBICTap - ¢ypaH
KYpaMbIHJ1a OTTEK Oap, THOPEH - KypaMbIHAa KYKIPT 0ap, MUppoJT — KypaMblH/Ia

azoT Oap.
D O
H

¢bypan THO(EH TUPPOJT

['eTeporukiai KOCBUTBICTAP/bIH KJIACCHIH O€C JKOHE alThIMYIIENi
TeTEPOIMKIII KOChUIBICTAp Kypaiinbl. Onapra, Kem Karaaija XUMUSIIBIK
alfHamynapja  ©3TepMEWTIH, TeTePOIMKIAl  CaKWHAHBIH  JKOTapbl
TYPaKTBUIBIFBI ~ TOH.  [erepoumkin  MeH  O€H301  CcaKMHAJIaphl
KOHJICHCUPJICHI'eH TeTEPOIMKIIII KOCBUIBICTAp KEH TapaiFaH. TyHbIKTanran
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anThl JI-3JEKTPOHIBI JKYHeni Oec JKOHE alITBIMYIIENl TeTePOLMKIII
KOCBIIBICTAP apOMATTHUIBIKTHIH OapiIbIK MAPTTAPBIH KaHAFATTaHIbIPAIbI.

Kaszipri ke3e mepruoaThIK KYHeIeri KONTEreH dJIEMEHTTEPIIH
aTBICYBIMCH TY3LICTIH Te€TEPOLMKIAI KOChUIbIcTap Oenrim. Omapapiy
IIITHAE OTTEK, a30T, KYKIpTi 0ap reTepoIrKII Il KOCBUIBICTAD MaHBI3IbI
KBI3MET aTKapaabl bykis (hapMarieBTUKaIbIK XUMUASTHBI TETSPOITUKIIII
KOCBUTBICTaP IbIH XUMHUSICHI JIeyTe OOIaIbl.

Exi rerepoaromMpl OecMyIIesi reTepOUUKIIAlI KOChUIbICTAap
becmyieni cakrHara eKiHII FeTEPOATOM/Ibl EHT13TE€HE JIEKTPOH THIFbI3AbIFBIHBIH
Tapajly CHUMMETPHUSICBIHBIH Olp rerepoaroMsl OecMyIIeNi TeTepOLUKIIEpaAeT]
CUSIKTBI OJ]aH op1 Oy3bUTybl OailKayiajnbl. A307 CaKMHACBIHIIA DJIEKTPOHAAPIBIH
JeOKaIM3aUsIaHy JTOPEXKECIHIH KEMYIH JUIOJNBIIK IIaMajapblH CalbICTBIPY
apKbUIbI aHBIKTayFa 00abl.

Azongap-6anky MeH KailHay Temrmeparypajiapbl >KOFapbl XOHE IMOJIIOCTI
EPITKIIITEP/IE EPITilll, TOJIFOCCI3 EPITKIIITEPIE EPITIITIKTEP] TOMEH KOCBUIBICTAp.

I. Exi reTepoaToOM/Ibl oecmyieni TETEPOLMKIIEPAIH 1IiHaert
KApacThIPAThIHBIMBI3 €KEyl J€ Hemece KeMiHjae Oip reTepoaToMbl a30T OO0JIaThIH
azoJzap.

II. Exi rerepoatrom Oap azonnap, ojapAblH OpHajacybl OoMbiHIIa 1,2 -
azongap (Mupaszoli, U30KCa30J1, U30THUA30J) *3IHe 1,3-a3oimap (MMUIA30,
OKCa30J1, THA30J1) OOJIBIN KIKTEIIHET].

H

TUPa3oJl UMH1a30.1 0KCazoJl THA30JI M30KCa30J1
(1,2-muazon) (1,3-mmazon)  (1,3-okcazon) (1,3-tmason) (1,2-okcaszon)

[Tupazon MeH UMUAA30JT APOMATTHIK KOCBUIBICTAp  AIEKTPOPUIBIIK
opbIHOACy peakuusuiapbl OOWBIHINA KYpEIi-TaloreHAey, CyJIbpupiey,
Hutpiaey ( 4, )xoHe 5 Karganmnap).
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OQN SO?H
: N N
/ )\ HNO;(H,S0,) / >\ H>SO4(S03) Z \)
, “HO0 N “H,0 > N
H H H
4(5)-HUTPOMMU 12301 -HCI +C£12 4(5)-umuaazon

cynsdokucaora

Cl \
7>

i

4(5)-xnopuMuAa301
Koluukbinovik-nezizoik kacuemmepi
A3zoiiap Karapbl TUpa3oil ¥ UMUAA30J1, HET13/1IK KaCHeTTepIHeH OeJiek
QJICI3 KBIIKBULABIK KAacCHETTep TaHbITanabl. byl KocwuibicTap  aMmdoTepii
KOCBUIBICTAp.

W\ N - 7\ W\
{/ I?/\ H CI'+ HCI «E/N +KOH (/ E/N

[Tupo3zonuit xnopumg 1pasol NUpa3oI-Kajluu
byn TonTarel cakMHa KypaMblHa ©3r€¢ aTOM PETIHJIE OTTEK aTOMbI CHETIH
KOCBLIbICTAPAbIH, MAHbI3AbICHI:
Y-TIMpaH XoHe a-mupad. Onapapl METHIICH 1 TONITHIH OpHAJIacy peTiHe Kapai
KIKTEH 1.

y
CH,
B B N
a l I o , °{CH2
O
o/
y-IIApaH o-THpaH

Bbyn exi KochbuTbICTaH, OJlapFa COMKEC KeTOHIBI TYbIHAAIATYFa 00JIa bl

33



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KazakcTaH MeauuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHCcKas MEAUUUHCKASA aKageMus»
XUMHUSUTBIK TIOHAEp Kadenpacsl 044-52/18
JopicTep KUBIHTHIFBI 40 6ertin 34 Oeri

N AN

| —

O/CHQ
c-IUpaH Q-HUPOH
CH,
[ j
0
y-ITAPaH y=-IIUPOH

CakpHa KypaMblHIa TE€TepoaTOM pETIHAE a30Thl 0ap aJThIMYIIENi
TeTePOIUKIIZIEP/IIH MaHBI3[bl OKUIAEPIHE MbIHA KOCBUIBICTAp KaTabl, OJapJbl
a3uHAEp ACI T€ aTaupbl.

% N N
) () I

[THUPpWIHUH XHHOJIMH H30XHHOIHUII
"

/ / \\

PP§

N

AKpUIAH

\._

2. CoHbIMEH oyenl KypaMmblHIa OTTEK aToMbl OOJAaThIH aNTBIMYIIET]
TETEPOIMKIII KOCBUIBICTApIbl KapacThIpaibiK. OnapbIH apacbiHAaFbl TaOWFaTTa
KEH TapaJFaHbl Y-MIUPOHAAP XKOHE OHBIH XPOMOH (O€H30- Y- MUPOH) TYBIHIBICHI.
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O O
O I 0
5- 1M pPOLE XpOMOH

y-IlupoHnpl  XenuIOHABI  Hemece  2,6-MUPOHAMKAPOOH  KBIIKbUIIAPBIH
KapOOKCHWIICI3/IeY apKbLIbI aJlaJIbl:

O @)

||
e [

HOOC (:) COO 1‘1 (:)

y-Ilupon cyna »kakchl epuTiH, KaTThl 3ar. OJ apoMarThUIBIK CHUMaT
KOpCeTe/l, OHbIH 3 JKOHE 5 »KaFgalblHIArbl CYT€K aroMaapbl OpOMMEH OpbIH
ajJMaca ajajsl.

I [ +Br, —» ‘ )

On KyWTi KbILIKBUIAAPMEH OpPEKETTECKEHJE MUPOKCOHUM Ty3bl HEMece
NUPWIKEBTI JIET aTajaThlH TY3apabl TY3€/1l.
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‘ ‘ PHC— | [ i cI-

[IupokcuHuil HEMece TUPUIUEBTI TY3

byn Ty3nmapmarel  OTT€K KOBAJIGHTTI OalJlaHBIC apKbUIBI  KOMIpPTEK
aTOMJIapbIMEH OailIaHBICHINT YIII BAJICHTTI KYHre aybIcajbl; OH 3apsATalfaH
MUPOKCOHUM MOHBI KBIIIKbULIBIK AHHOHBIMEH 3JIEKTPOBAJICHTTUIIK OaillaHbICTICH
KOChbUIFaH. MyHJaFbl apoMaTThl KOCBUIBICTApFa TOH CUIIATTHIH Maijga OoJysl Tt-
AJIEKTPOH  THIFBI3JBUIBIFBIHBIH ~ Tapaldybl  Y-MIMUPOHHBIH  KBIIIKBII ~ OCEpIHE
TYPaKThUIBIFbIMEH OaliJIaHbICTHI.

KymapuH (0-XpOMOH)-6CIMIIKTEPAEC KE3/IeCETIH O-MUPOHHBIH TYBIH/BICHI.
OHBI CHHTETHKAJIBIK KOJMEH HaTpUM alerarbl KaThlHACYbl apKbUIbI CipKe
AHTUJIPUI]l MEH CAMLIMII aHTUAPUIIH OPEKETTECTIPIN aabl.
Juazunigep

I'eTepoatomaapabiH OpHagacy pEeTIMEH €pEeKIICNICHETIH JUa3uHIEPIiH YII
KYPBUIBIMJIBIK U30MepJiepi O0ap MUpuIa3vH, MUPUMUIUH KOHE MMUPA3HH.

% E/\ Z
AN /N \N ] E\Nj

TInpunazuy HuprMynyg ITupasux
(1,2-mua3ny) (1,3-m1asuH) (1,4-muazux)

[Mupununre yKcac, TMa3uHIEp alKbIH apOMATTHUIBIK KACUET TAaHBITA/IbI.

AATBIMYLIEN TETEPOUMKITe EKIHII 3JEeKTPOH aKIENTop TIeTepoaTOM/IbI
CHTI3TEHJE CaKWHaZa »JIJIEKTPOH THIFBI3IBIFRIH THUPUIUH  MOJIEKYJIaChIMEH
canpicThipranaa Kemuai. COHBIH HOTIKECIHAEC TUA3MHACPIIH PEaKIMIIBIK
Kalineri anekTpoduiaepre KaTblCThl KeMHAl e, ajl Hykjieoduigepre KaTbICThI
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aptajnpl.  OnexkTpo@wil  opblHOACy — peakuusapbl  JUA3MH  CaKWHACHI
AJIEKTPOHOAOHOPIIBI  opbiHOacapiapMen aktuBTenreH (-NHp, -OH Tomnrtapsr)
XKarjanaa FaHa Kypyl MYMKIH.

ANTRIMYIIETI CaKWHAJa a30T aTOMBIHBIH CaHBbl apTKAaH CAWbIH HETI3LIIr
TeMeHehal. JluasuHaepae €Kl HeTI3AUIIK OpTalblK OoJifaH CaWblH KYIITI
KBITITKBUTIAPABIH O1p SKBUBAJICHTIMEH dPEKETTECE 1, MBICAIIBI:

/\ Nf ~ NN
+ H,SQy —* L ) » HSO4

HHpHMHJj{HH
HHpYIMHI{HHHH

HCI |
rugpocyingar
) + CIT N

HHPMMHJI,H HAU X20py L,

MyHBl Kyl >KOFapbl OH 3apsiAThl NMUPUMHUAMHUA HOHBIHBIH TY3LIylHE
OailJIaHBICTBI OJ1 €KIHII MPOTOH/BI KOCHIN alyFa KeIepri KeNTipyiMeH TYCIHAIpyTe
0oJ1aIbl.

AnThIMYLIEN TETEPOLMKIAECp €Kl 9pPTYpJl e3re aroMibl OOJybl MYMKIH.
Oxinnepi:

I H
N
AON A
b ! [ ‘
Ll ] .
N | ' 8 '
O/ \\‘S/
Oxcaszud THA3MH
OurapiblH JIMOCH30TYBIHABLLIAPDL:
ll H
22N S N s
e |/ > ] AN
. A
o NV T

dDcenokcazny (henrHoO3UH
Ote MaHbI3ZIbl TCTCPOUUKIIACPIC IMUMPUMHUIHUH JKOHC IIYPHUH JKaTalbl:
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>N N [/ i N
J J AN
N N N
MUPUMHJIMH H
IypHH

[MupumuauH-aK KpucTajaabl 3ar, Oalky Temreparypacbl 22,5°C; kaliHay
temriepatypachl 124°C, cyna »Kakchl epuii.

[MupumuuH MoJeKynachl Ka3blK KaHKara He, SFHU OaplibIK KOMIPTEK
aTOMIApHI JKOHE €Ki a30T aTOMAAPhl Sp>-TMOPUATIK Kyiiae 60aanbl. ApOMATTBUIBIK
KaCHUEeT TaHbITaAbl. EKI a30T aTOMAApbIHBIH 3JIEKTPOHOAKIIENTOPJbI oCepiHe
OallIaHBICTBl MUPUMUIUH CAKUHACBIHAA DJJICKTPOH THIFBI3ABIFEl KEMII, OHBIH
peaKIUsIIbIK KaO11eTl KeMUII.

IIUpUMWIHH YIIiH Sg K9HE SN PeaKIusiJIapbl.

[MupuMuauH yuIiH 31eKTpo@uuill OpelHOACY peakuuschl KypamblHaa +M-
s dekt acepi 6ap -NH, Hemece —OH anekTpoHI0HOP TONTApHl OOJIFaH JKaF1aii1a
MYMKiH Oonanel. OpbiHOAcmaraH NHPUMMIUH Sg PEAKIHMSIChIHA YIIbIpamMaibl.
Mpeicasr:

NH,
)» HNO; |
N LSOy
| Z
/J\\ 3 i \ ~
HO N L 4-aMHUHO-6-TMIPOKCH-5-HUTPO-
4-aMuTI0- 6- THIPOKCH= HPUMWJIUH
APHUMILIIL | \ NIH,
l
\ \ Br, Br& N
\\ p A \i 4 1l
HOAx
\ S
\ 4 - aMU10-3-0pOM-O-THJAPOKCHIIHPHM U
\ NI,
\ Na NO, ()N\SK\,N
----- — b |

CI1,COOH J

HO” Ny~

4-aMAHO- 0 THAPOKCH- -
HITPOBOITHPIM T
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Q 0 OH
C-OR  H,N C-NH LC-Ny
HQC\ + /CIO-—»H;C\ =0 4—HC\ C-OH
C-OR  H;N C-NH =N
O 0O OH
0apOUTYP KBILIK LI
OH
NN pUCEg /\\N [H Se”” SN 3
Z ~fce”
J J\ Hg,p 04 /L AN I 2
HO N- OH N..
2,4,6—ym>u10p- i
ITHPpUMUWIOMH IMHPUMMWIH I
Aca MAaHBbI3 bl eKi d30T aTOM/bI FGTGpOHI/IKHI[iH GKiJIi — IHUPpUMHAUH MCH

NypUH KOHE OJApAbIH  TYbIHABUIApHL. [lupuMuauHAI  KYPBUIBIM  MypHH
TYBIHABUIAPBIMEH KaTap, *acyllajarbl aKybI3/IblH CUHTE31HE KaThICaIbl )KOHE Ke3-
KEJITeH aF3ara aca KaKeT HYKJIEHH KbIIIKbUIBIHBIH KypambiHa eHell. OHbl e31H1H
TYBIHABICHI-0aPOUTYP KBIIIKBLIBI aPKbUIbI CHHTE3IEYTe O0aIbI.

4. MiutiocTpanmsJibIK MaTepuas: MyJbTUMEINA1a TPe3eHTalus TYPIHIE
KEJITIPLJITEH.

5. 9neoduerrep:

Heri3sri:
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[DneKTpOHHBIN pecypc]:0Ky Kypasbl. —JIEKTPOH.TEKCTOBBIE J1aH. (89,9MB).-

Kaparaumer:[6.1.], 2008.-31.0n7T. muck (CD-ROM).
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naH. (2,55 m0).- llIsimkenT: Epmek, 2005.
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monorpadus.-M.: b.u., 2003.-10 =sm.ont.auck (CD-ROM)

6. bakbliay cypakTapsbl:

1. Heri3ainirinin TeMeHIey KaTapblHa Kapai Kejeci KOChUIBICTapAblI
OpHAJACTBIPBIHAAP: a) MUPUA3HUH; O) MUPUMHINH; B) MHUPA3HH

2. DnekTpoduiIbIi OpeIHOACY PEAKIIUSICHIHAAFBI PEAKITUSIIBIK KaOlIeTTUTIKTIH
JKOFapJiay TOpTiOiHE Kapail opHalacThIpbIHAAP: O€H30J1, MUPUMUINH, TUPUJINH,
XUHOJIVH.

3. bapOuTyp KBIIKBIIBIHBIH CHHTE31HIH CXEMAaChIH KOPCETIHIEP.
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