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Jlexkusa Nel

1. Tema: Benenne. Kinaccudukanusi, HOMEHKJIATYPa, CTPYKTYPHAsA H30MePHUs
OPraHN4YeCKHUX COeAMHEeHUl. XUMN4YecKasi CBA3b M B3aMMHOE BJIMSIHHE
aTOMOB B MOJIEKYJIAX OPraHN4YeCKUX COeIMHECHHUIA.
2.lean: ChopmupoBarh 3HaHUS O TEOPUU THOPHUAU3AIMHU, TUIAX W CBOMCTBAX
XMMHWYECKUX CBSI3€M M B3aHMHOM BJIMSIHUHA aTOMOB B OPraHMYECKUX MOJIEKYJIax, a
TAKK€ H3YYHWTh KHUCIOTHOCTH M OCHOBHOCTH OpPraHMYECKUX COCIMHEHHM Kak
BOKHEUIITUX CBOWCTB, OMNPEACISIONNX OOJBIMHHCTBO (U3UKO-XUMUYCCKUX U
OMOJIOTMYECKHUX CBOMCTB OPraHUYECKUX COCIUHEHUM.
Iiaan:
1.BBenieHre B OpraHuyeCcKyro XUMHUIO.
2.XuMH4YecKasi CBA3b. THIbl XMMHUYECKON CBSI3U.
3.BzaumHOe  BIUsSHHE aTOMOB B OPraHMYECKUX MOJIEKYJaX: WHIYKTUBHBIN
s dext, MmezomepHbiit dhdHeKT
3. Te3uchl JIEKIMI.

B Hacrosiee BpeMst OpraHMYeCKyr0 XUMUIO ONPENEISIIOT KaK XUMUIO yriepoaa
U ero coeAuHeHuil. DTo ompexaeneHue Obul0 gaHo eme A.M.BytiepoBeiM u
OTpa)xajno TO OOCTOSITENILCTBO, YTO OCHOBHBIM JJIEMEHTOM, BXOJSIIMM B COCTaB
OpPraHUYECKUX COCAUHECHUN, ABJISCTCS YTIIEPO/I.

boiniee Tounoe onpenenenue npeanoxuia K. llopnemmep: oprannyeckas Xumus
- 3TO XHUMMUS YTIIEBOAOPOJIOB M MX MPOU3BOJIHBIX, TPUYEM B COCTAB MPOU3BOIHBIX
MOTYT BXOJUTH TOYTH BCE 3JIEMEHTHI MEPUOAUYECKON cHcTeMbl. MMEHHO 3TO
OTpeNieJICHHEe  TOJOKEHO B OCHOBY  COBPEMEHHOM  KiaccupuKalud U
HOMEHKJIATYpPbl OPTAaHUYECKUX BEIIECTB.
CoBpeMeHHass OpraHuyeckas XMMHS — OJlHA W3 caMbIX OOIMUPHBIX oOJacTei
€CTECTBO3HAHMs. BpifeneHne ee B CaMOCTOSTEIbHBIM pa3Ae] XMMUYECKOW HAYKHU
BBI3BaHO JABYMS mpuurHaMu. [lepBas u3 HUX 3aK04aeTcs B 0COO0N XUMHUYECKON
IIPUPOJE YIJIEPOJHOTO aTOMA U €TI0 CBS3ECHU:

aTOM YIJepoJa — YEThIPEXBAJICHTEH, YTO MO3BOJISIET YIVIEPOAHBIM LIENSAM
PAa3BETBIATHCS B YETHIPEX HAIIPABIICHUSX;

aTOMBI yIJIEPOJA, B OTIIMYKUE OT AaTOMOB MHOTHX 3JIEMEHTOB, MOT'YT CBSI3bIBATHCS
B pa3HOOOpa3Hble 1EMU W IMUKIbI C MPAKTHYECKH HEOTrPAaHUYCHHBIM YHCIOM
YIJIEPOAHBIX aTOMOB; YIJIEPOIHBIN aTOM CIIOCOOEH 00pPa30BBIBaTh KPATHBIE CBSI3H.
Bropass mnpuunHa BBIICICHUS OPraHUYECKOM XUMHUM B CAMOCTOSATEIILHYIO
JUCIUIUIAHY 3aKJII0YAeTCAd B MCKIIOYUTEIBHOM BaXKHOCTH OPTaHUYECKOM XUMHH
JIJIs1 Y€JIOBEKA U OOIIECTBA B IICJIOM.
1. ATOMBI, BXOISIIHE€ B COCTAB MOJICKYJIbl OPTraHUYECKOTO BEIECTBA, HE
HAxXoJATCA B OECHOPSIIOYHOM COCTOSIHHHM, a COCAMHEHBI B OMPEACICHHOM
nopsiake. IlocimenoBaTeNbHOCTE  MEXKATOMHBIX CBSI3€H B MOJIEKYJIE HA3bIBACTCS
XAMHUYECKUM CTPOCHUEM.
2. CBoiicTBa OpPraHMYECKUX, COCAUHEHUN OMPEAEISIOTCS HE TOJIBKO MPUPOION U
KOJINYECTBOM AaTOMOB, BXOJSIIMX B COCTAB MOJEKYJ, HO M MOPSAKOM HX
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COCIMHEHUM, TO €CTh XUMUYECKUM CTPOCHHMEM. [3ydas cBOWCTBA, yCTaHABIMUBAIOT
XUMHUYECKOE CTPOECHHUE.
3. Xumuyeckue CBOWMCTBA aTOMOB M AaTOMHBIX TPYIIIMPOBOK HE SBISIOTCS
IOCTOSIHHBIMU, @ 3aBUCST OT JPYTrUX aTOMOB (aTOMHBIX I'PYII) HAXOIALIUXCS B
MOJIEKYJIE.
Knaccugpukayua opzanuueckux coeounenuii

Baxneimmvu ~ ki1accu(UKAUOHHBIMA — IPU3HAKAMH  OPTaHUYECKUX
COETMHEHH SIBIISIOTCA CTPOCHHE YTICPOAHOM IeNH U Mpupoaa GyHKINOHAIBHOMI

TPYIIIHIL.
Opzanuueckue coeounenus
Ayuxnuueckue Luxnuueckue
v v
Kapboyurxaiuueckue I'emepoyuxnuueckue
I
v v
Anuyuxnuueckue Apomamuueckue
CH3-CH»2-CHs
HacbieHnoe anudarnyeckoe coeJuHeHHe
CH>=CH-CH3 = CH3- C - CH>
Henaceliennslie agaudarndeckue coeTuHeHUs!
HacpimeHHbIH HenacplleHHbIi ApomaTudeckui
reTepomuKJI reTepouKJI reTepouK/I

Knaccugurkayusa no npupooe pynKkuuonaivHoil cpynnot

OyHKIIMOHAIbHAST ~ TPYINa —  CTPYKTYPHBIA  (parMeHT  MOJIEKYJIbI,
OTIpENEISIIONTNN €€ XMMUYeCKHe cBoWcTBa. Hampumep, cBoicTBa KapOOHOBBIX
KHUCJIOT OMPENEIISIOTCS TIIaBHBIM 00pa30M MPHUCYTCTBHEM KapOOKCUIILHOM TPYIIIBI

— COOH, cmuproB — HamumuumeM rujapokcuna — OH wu tT.4.. Ilo mnpupone
GYHKIMOHATBLHOM TPYIIBl PAa3IMYaloT pa3HOOOpas3HbIe KJIAcChl OPraHUYECKUX
COCIMHEHUM.

Xumuueckas ceazv. Tunvl xumuueckoil ceéa3u 6 Op2anuyYecKux moaeKyna

ATOMBI OOBEIUHSIOTCS B MOJIEKYJY BCIEACTBHE BO3HUKHOBEHHUS MEXKTY
HUMHU XUMUYECKOW CB3H. [Ipy BOSHHUKHOBEHHHM XMMHYECKOW CBSI3M BBLACISCTCS
SHEPrus ¥ CUCTEMA MEPEXOANT B COCTOSIHUE C MUHUMAIILHOW SHEPTUEH

A+B— AB

Cesi3p, OOpa3oBaHHAas MEXAY HOHAMH 3a CYET AIIEKTPOCTATUYECKOTO
IIPUTSKEHHUS], HA3bIBACTCS UOHHOU.

Opranuueckre HWOHBI OOpa3ylOTCA, TIAaBHBIM 00pa3oM, B pe3yJbTare
TeTepoJin3a CBA3M 10 CXEME:

(CeHs)sC-BI’ (C6H5)3C+ + Br-
KapOKaTHOH
(CeHs)gC-H (C6H5)3C- + H+
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KapOaHNOH

KapOkatnoH xapakTepusyercs HanuduieM oOjHoW BakanTtHoW P AO, a
KapOaHUOH — HAJIMYMEM HECBSI3aHHOM Mmapbl 3JIeKTpoHOB Ha P-AQ yriepoja.
HoHHBIC CBSI3M HE XapaKTEePHBI ISl OPraHUYECKUX COCTUHCHUN M COJepXKaThCs,
HaTpUMep, B COJIIX OPTaHMUYECKUX KUCIOT

( KapOOHOBBIX, CYTb(POKHUCIIOT):

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

Koeanenmnuasn ceazo

CBsi3p, KOTOpasi oOpasyercsl 3a CYET OOOOIIECTBICHUS Mapbl AJIEKTPOHOB
Ha3bIBaeTca Kosanenmuou. Hanpumep: A+ Be A —B.
Jonopno - akuenmopHasn céa3b

B cnyyae KOBaJEHTHOW CBSI3M KaXIbId aTOM MPEACTABISET IS €€
oOpa3oBaHus MO0 OJIHOMY AJIEKTPOHY. B pe3ynbrare BO3HUKAET mapa 3JIEKTPOHOB C
MIPOTUBOITOJIOKHOW OpUEHTAIMEN CIIMHOB, KOTOPbIE JBMKYTCS B MOJIe 000UX sAep.
OpHako, XMMUYECKasi CBSA3b MOXKET BO3HUKHYTh U APYTMM IyTEM, KOTJAa OAUH
aTOM TMPEICTABISIET HEMOAEIEHHYIO Mapy »3JIEKTPOHOB, a JPYrod — CBOIO
CBOOOHYI0 opOuTaib Takas CBA3b HA3bIBAECTCS JOHOPHO — aKLENTOPHOM

A:+ B A+- B-
BakantHas opoutaib
Booopoonasa ceazb — pa3HOBUIHOCTHh JIOHOPHO — aKIENTOPHOW CBsi3u. Atom H,
CBSI3aH C CHJIBHO JnektpoorpunarensHsiM  atomoM (N, O, F), mostomy
AICKTPOHHOACHUIIMTEH M MOKET B3aUMOJCHCTBOBATh C HEMOJACICHHOW mMmapoi
AJIEKTPOHOB APYroro aroMma.
Conpsi’keHue — DHEPreTUYECKHIl BBITOJHBIA MpOLECC, TaK Kak npu
JeJI0KaInu3aluu 31EKTPOHOB
T — CBsI3€ MPOUCXOIUT BbiAeieHUuEe >Heprun. CoNpsKeHHbIE CUCTEMbI BCETAa

COJIepKaT MEHbIIE YIHEPTUH.
4 MIoCTpATUBHBII  MaTepuas: TPUBEICH B  BHUJE MPE3CHTAIMH  C
WCIOJB30BaHUEM  MYJbTUMEAHNA, a TaKXKE HCHOJB3YIOTCS BO BpEMS JICKIUU
TaOJINLIGI.
S.Jlureparypa:

OcHoBHas:

1.laypen6ekos, K. H. Opraankansik xumust. T.1 : oxymsik / K.H. oypen6ekos. - lIsimkeHT : Onem, 2016. -
500 Ger. c.

2. Jloypen6exos, K. H. Opranukansik xumus. T.2 : okynsik / K. H. JoypenOekos. - [lIsiMkenT : Onem, 2016. -
432 Ger. c.

3.ITarcaeB O.K. Opranukaiblk XUMUS: OKYJIBIK —AaMatsel: 9Bepo, 2015-616 Ger.

4 Jlaypen6exoB K. H., Ammxanosa X.b., KatuanoBa A.b.OpranukaibsIk XUMus, OKy Kypaisl, [IIsiMkenT,
«9nem» Oacrnaxanachl, 340 Oet,2024x.

5.3ypabsn, C. 3. Opranudeckast xumus : yue6. a1yt mea.By3os/ C. D. 3ypabsH, A. I1. Jyusun ; ox pen. H. A.
TrokaBkuHoO#. - M. : IDOTAP - Menua, 2013. - 384 c. : wi

6.3ypabsn C.3. Oprannueckas xumus . Yueouuk. M: TEOTAP-Menua, 2014

7.Azimbayeva, G. T. Organic chemistry : textbook / G. T. Azimbayeva. - Almaty : [s. n.], 2016. - 313 p.
8.Tukibayeva, A. Chemistry of functional derivatives of organic molecules [: study book. - Almaty : "Evero" ,
2015. - 180 p.
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9.0prasukaiblk Xumus | okyibiK [ ©. @. CeitiTkanos. - Anmarst : ICITH, 2023. - 416 6.
10.Opranukansik xumus. T.1 : okynsik / K.H. Jloypen6exos. Anmatsr : New book, 2022. - 320 Ger. c.
11.Opranukansik xumust. T.2 : okynsik / K.H. Jloyper6exos. Anmatsr : New book, 2022. - 388 Ger.
12.0Opranukansik xumus. T.3 : okynsik / K.H. JloyperGexos. Anmatsr : New book, 2022. - 284 Ger.
JlonosHuTeNbHAS:
1.ITarcaeB ©.K., AnnxaHoBa X.b., AxmeroBa A.O. OpraHUKaIbIK XMMUS TOHIHEH 3€pPTXaHaJIbIK-TOKIPHUOEITiK
ca0aKTapblHa apHaJIFaH OKy-aicTeMenik Kypaibl, OKy —oxpicTemenik Kypaisl. Illpmvkent, 2012x., -168 0.
2.ITarcaer A.K, AnuxanoBa X.b., AxmeroBa A.A, Y4eOHO-METOANIECCKOE  ITOCOOME IS Tab0PaTOPHO-
NPaKTHYECKUX 3aHATHH 110 OPraHMYeCKOi XuMuH . YueOHo-MeTouueckoe nocodoue. Llbmmkent, 2012,-164c.
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6. KonTpoJibHbIe BONPOCHI:

1. JlaiiTe onpeeneHre MOHATHUS «COoNpsbkeHne». HazoBuTe B CONPsKEHUS B
MOJIEKYJIax aHWJINHA, denona, OyTaaueHa -1,3, U30IpeHa
CH2:C(CH3)—CH:CH2.

2. DHeprus comnpsbkeHust (nenokanmsaruu). CpaBHHTE DJHEPTHI0O CUCTEM C
OTKPBITOW ¥ 3aMKHYTOU IIETHIO COMPSDKEHUS Ha puMepe rekcarprena-1,3,5
1 OeH30.1a.

3. Haiite ompenencHUe MOHITHS «apOMATHYHOCTHY». [IOKaXHTEe COOTBETCTBHE
KpUTEPUSIM  apOMAaTUYHOCTH  CIACAYIOIMHUX  COCIWHCHWW: HadTaluHa,
aHTpalleHa, (eHaHTpeHa, mnuppoja, THodeHa, ¢ypaHa, MNUPUANHA,
NUpUMUANHA, UMHAa30J1a, mypuHa. Hanmummre ux crpoenue. [IpuBemute
AIIEKTPOHHOE CTPOEHUE MUPPOIIHLHOTO U MUPUINHOBOTO aTOMOB a30Ta.

4. Jlaiite ompeneneHue TMOHATHS «MHIAYKTUBHBIA d(Pdext». M300pazute
rpaduyecku AeCTBUE MHIYKTUBHOTO S(PQeKrTa 3aMecTUTeNe B MOJIEKYJIax
xynopodopma CHCL .

Jlexkust Ne2

Tema: Peakunonnas CIOCOOHOCTH yIJIeBOAOPOA0OB (ayIKkaHbI,
aJIKeHbL,IUEHbL,AJIKUHbI, APEHbI).
2.1leab: ChopmupoBaTh 3HaHUSI PEAKINUNA TOMOJUTUYEKOTO THIIA HEMOISPHBIX
0-CBSI3€l ~ TETparoHajJbHOTO aromMa yrjiepojia, a TakXke  CIIOCOOHOCTH
JIOKJIM30BAHHBIX M COMPSDKEHHBIX JIBOMHBIX YIJIEPOJ-YIJIEPOAHBIX CBSI3CH B
OTKPBITBIX CHCTEMax K 3JIEKTPOPUILHOMY MPUCOSIUHEHUIO KaK OCHOBY IS
MOHMMAHMS AHAJIOTUYHBIX PEAKLUI B OpraHU3MeE.
Ilian:

1. YrneBomopoasl. Knaccudukarus. Homenkinatypa.

2. XMMHYECKUE CBOMCTBA yIIE€BOI0OPOJIOB.


https://e-lib.skma.edu.kz/genres
http://rmebrk.kz/
https://www.aknurpress.kz/
http://www.elib.kz/
https://mbook.kz/ru/index/
https://zan.kz/ru
https://www.scopus.com/
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3.0KkucnaeHne yrieBo10poa0B.

4. Apomatnueckue yriaeBogopsl. Kimaccudukanus. Homenknarypa.

5. XuMHYecKre CBOMCTBA apOMATHIECKUX YTJIEBOIOPO/IOB.

6.Ilpumenenue B hapMalv.

3.Te3ucel JeKIui
YI'JIEBOJOPO/JAbI

VYrieBogopogaMu Ha3bIBAIOT OPTraHUYECKUE COCAMHEHHUS, MOJIEKYJbl KOTOPBIX
COCTOSIT TOJILKO M3 aTOMOB yTJiepoAa U BOAOpOaa
B 3aBucuMMOCTM OT  CTpOEHHUSI  YTJEPOAHOIO  CKEJeTa  YIJIEBOJAOPOIbI
MOMIPA3CISIOTCS  Ha aluKiIndeckue (amudartudeckue), amuluKINYecKue U
apOMaTUYECKHUE:

YrneBogopozsl
Anugppamuueckue  Anuyuxkiuveckue - Apomamuueckue
Ankanvl Ankenvl Ankaduenvt AnKuHbl Oono Mmuozo

A0epHble  A0epHble
AJKaHbI

Hacbimennsie anudaruyeckue yriaeBOAOpPOabl o0mieil OpyTTo-hopmMyIibl
CnhHon+2 00pa3yroT TOMOJIOTHYECKMN psif alkaHoB. WX eme Ha3bIBaIOT
MpENeIbHBIMU YTIEBOAOPOIaMHU T.K. B HHUX JIOCTUTHYTa IpeiesibHas CTEeNeHb
HACBIIMCHAS] aToMaM# Bojopoaa. OHM Tak)Ke MOTYT Ha3bIBaThCS TapadruHaAMHU.
Hauwnas ¢ yrmeBogopona CsHig pasnnuaror ankaHbel ¢ HEpa3BETBICHHOH IIETHIO
(HOpMasbHBIE) W pa3BeTBIEHHBIC ankaHbl. C yBEIWYECHHWEM 4YHCIAa aTOMOB
yTIIEPO/Ia YMCI0 BO3MOXKHBIX CTPYKTYPHBIX H30MEPOB pe3K0 Bo3pacTaeT. Haunnas
c yrumeBogopoaa C;Hig dacTh CTPYKTYpHBIX HM30MEPOB MOXKET COJAEpKaTh
ACCUMETPHYECKUI aToOM yTIJepoja, TaK YTO YHCIO HW30MEPHBIX AaJIKaHOB H3-3a
MOSIBJICHUSI KOH(UTYpPAIIMOHHBIX M30MEPOB ele Oosee yBenuuuBaeTcs. llepsbie
YEeThIPE aJKaHa UMEIOT TpuBHANIbHBIC Ha3BaHus CH, — meran CyHg- atam  CgHs-
nporian  C4Hio - Oyran. Hauunas ¢ Cs Ha3BaHMsI TOMOJIOTOB OOpa3yroTcs OT
IPEUYECKUX WM JIATUHCKUX YUCIUTEIbHBIX U OKOHYAHUS «aH».

CsHuo-H - menTan CioHas- nexan
CesH14- H - rexcan C12H26- (nozmexan) -355
C7H16- 1 — rentan CaoH42- (diiko3an) -366319
CgH1s- H — OKTaH CoHzo- HOHaH

HepazpeTBieHHble (HOpMasbHbIE) alKaHbl 0003HAYAIOTCS OYKBOM «H» Iepea
Ha3BaHHE yriepojaa. Pa3BeTBICHHBIC alKaHbl PACCMATPUBAIOTCS KaK MPOTYKTHI
3aMEIIEHUS] COOTBETCTBYIOIIMX HEPA3BETBICHHBIX YTIIEBOJAOPOJIOB C BO3MOXKHO
0oJiee IJTMHHON YTJIEPOHOM 1EMbI0. ATOMBI yIJIepoja 3TOM 1enu OT €€ Ha4alo J0
KOHIIa HyMEpYyIOTCcsi apaOCkumu I1udpamMu TakK, 4YTOOBI AaTOMbI yIJIEpo[a,
coJeprkaiire OOKOBbIE LIEMH, MOJYy4YUSId HauMeHblne Homepa. [log GokoBbIMU
HensMu (3aMECTUTENISIMA) TMOHMMAIOT aJKWIbHBIE TPYMIbI, Ha3BaHHUS KOTOPBIX
IPOM3BOAUTCS OT Ha3BaHMs allkaHa C TEM € YHCIOM aTOMOB YIJIepoja ¢
3aMEHON OKOHYAaHMA «aH» Ha «Ww». JIByXBaJ€HTHbIE OCTAaTKU HOJYYaroT
OKOHYaHHEe «UeH» (ABe CBOOOHBIC BAJICHTHOCTH HAXOAATCSA Y OJHOTO M TOTO XKe
aTtoma yriaepoaa). Hanmpumep:
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CH3-CH,- -CH,-CH,- CH3-CH-
9THUJI OTHUIICH OTUIINACH

B cooTBeTCTBHM € 3TUMH NIPABUIAMH YIJIEBOJOPOIBI:
CH3-CH-CH-CH,-CH-CH,-CH,-CH3
CH3CH;  CH>-CH3
B 3aBucuMoOcTM OT 4YHMClIa JPYrMX YIVIEPOAHBIX aTOMOB, C KOTOPBIMH
HEIOCPEACTBEHHO CBS3aH pPACCMATPUBAEMBIM  YIJIEPOAHBIM aTOM MOJIEKYJIBI,
pa3JIMYarOT IEPBUYHBIC, BTOPUYHBIE, TPETUYHBIE U YETBEPTUUYHBIE YTIJIIEPOIHbIC

ATOMBI:
CH; CHa
H3C - CH2— CH - C - CH3
CHs

[lepBUYHBIA BTOPUYHBIM TPETUYHBIA YETBEPTUYHBIN

[Ipu xoMHaATHOM TeMmIiepaType NEpBbIE YEThIpE H— ajKaHa Ta3000pa3HbIe
yrieBonopoasl, oT Cs go Cis — xkuakue, a HaunHasi ¢ Cq17 — TBEpabIE.

[TpupoHBIME UCTOYHUKAMU AJIKAHOB SBJISIFOTCS MPUPOJIHBIN ra3 u HePTh. B

HE(PTEXUMUYECKON TMPOMBIIIJICHHOCTH aAJIKaHbl MOJy4YaroT IEePEroHKor HedTu.
Ceiiuac MpUMEHSIOT Opyrue, 00jiee COBPEMEHHBIE METO/Ibl MOTYUYEHHUs AIKAHOB U3
He(dTU U TPUPOHOTO ra3a.
B 00BIYHBIX yCIOBUSIX ajKaHbl XMMUYECKU MHEPTHBI. OHU HE B3aMMOJAECHCTBYIOT C
KOHIICHTPUPOBaHHBIMHU CEepHBIMU u a30THBIMU KHUCJIOTaMH, c
KOHIICHTPUPOBAHHBIMU M pPACIUIABJICHHBIMU  III€JI0OYaMHU, HE  OKHUCISIOTCS
nepmanraHatoM kamusgs KMnQO, «xpomoBoit cMmechio (buxpomat kanust, KMnO, n
KOHIICHTpUpOBaHHas cepHas kucinota HySO,)

XuMHYecKasi yCTOWYUBOCTh aJIKAHOB OOBSICHAETCS BBICOKOW MPOYHOCTHIO G-
cesazeir C-C m C-H, a Takke HX HENOJSIPHOCTbIO T.€. CUMMETPUYHBIM
pacrpeneraeHueM JJIEKTPOHHOM IUIOTHOCTH ~ B  MEKbSAEPHOM MPOCTPAHCTBE.
PaBHOMEpHOE pacnpesieieHre dJIEKTPOHHOM TUIOTHOCTU CBSI3aHHO C HEOOJBIITUM
pa3IuyueM DJIEKTPOOTPUIIATETLHOCTH aTroMa yriepoja B SP3- THOpUIHOM
cocrosinuu (2,5) u aroma Bogopoaa (2,1)

Henonsapusie cBsizu C-C u C-H B ankaHax He CKJIOHHBI K HOHHOMY pa3phIBY,
HO CHOCOOHBI PACHICTUIATHCS TOMOJIMTUYECKH TOJ[ JCHCTBHEM aKTHUBHBIX
CBOOOJ/IHBIX PAJAUKAJIOB, KOTOPHIE MOXKHO MOJYUUTh TPEMS Ty TSIMU:
1. TepMoau3 T.e. pacueIyIeHUe KOBAJCHTHON CBSI3M 3a CUET TEIUIOBOM YHEPrUuu
2. doronus T.e. pacuieniieHue cBszu npu Y @-o61yueHun
3. 0Opa3oBaHKe paJUKaIOB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX TIPOLIECCAX.

[ToaTOMYy ISl alKaHOB XapaKTEPHbl paIUKAIbHBIE PEAKLUH, T.€. AJKAHBI
BCTYNAIOT B PEAKLMU, MPOTEKAIOIINUE 10 MEXAHU3MY PaJUKAIBHOIO 3aMElICHUS,
0003HaYaeMoro cumMBoJioB SR.

I'ajorennpoBanme. ANKaHbl OYEHb aKTUBHO B3aUMOJCHCTBYIOT C (hTOPOM,
peakiuu ¢ XJOPOM TIPOUCXOJAT MPHU OCBEIICHWH. B3ammoseictBue ¢ OpomMom
OCYILIECTBIJISIETCA TOJBKO IMPHU OCBEIICHUWM W HarpeBaHuu. Moja c ankaHamu He
pearupyer. [Ipu B3anMOaeiicTBIH alTKaHOB C TajoreHamMmu (XpoMoM U 6poMOM) 10T
nericteueM Y @D-m3MydeHUsT WM BBICOKOW TEMIIEpaTypbl 00pa3yercss CMech

8



ONTUSTIK-QAZAQSTAN
MEDISINA
AKADEMIASY

SOUTH KAZAKHSTAN
MEDICAL
ACADEMY

«OHTycTiK KazakcTaH MeanuuHa akaaemusacoly AK AO «HOxHo-KasaxcTaHcKass MEOVLIMHCKAS akaaeMus»

IMPOAYKTOB OT MOHO- JO ITOJIUI'aJIOTCH3AMCIHICHHBIX aJIKAHOB. O6I[Iy}O CXeMy ATOU
PCAKIUHU ITOKAKEM Ha IIPpUMCPC MCTAHA.

CH;4 CH3CIl + CH.CI; + CHCI3 + CCl4
METaH XJIODMETaH  JUXJOPMETaH TPHUXIIOP TeTpa
METaH XJIOpMETaH

["asioreHMpoBaHNE AJIKAHOB, COAEPIKAIINX MEPBUYHBIC, BTOPUYHBIE U TPETHUYHBIC
aTOMbl yIJIEpOJa, IMPUBOAUT K CMECSIM HM30MEPHBIX HPOIYKTOB 3aMEIICHMUS.
(CooTHoOIIEHUE MEKy HUMHU 3aBUCUT OT YCIOBUN pEaKIMU U MPUPOBI CyOcTpaTa
n peareHta). B cyOcTpare npeuMyIecTBEHHOU paAuKalbHON  aTake
MOJIBEPralOTCsl TPETHYHBIE, 3aTEM BTOPUYHBIE M B IMOCIEIHIOK OYEpEeab
nepsuuHblie C-H cBsi3u.

OkmucjieHue AJIKAHOB. BaxHblii TN pagUKaIbHBIX MPOLECCOB —
B3aUMOJICHCTBUE OPraHUYECKUX COEJUHEHUN C KuciaopoaoM. Mouekyna
KHCJIOpOJia MpeacTaBisieT coboit Ou- panukan O-O u MOXKET pearupoBarh C
coelMHEHUAMH, conepxkamuMu C-H cBsi3M 1O pajgvKanbHOMY — MEXaHU3MY C
o0pa3oBaHUEM THUIPONEPOKCUIOB  WIIH MPOAYKTOB  UX JAJbHEUIINX
IIPEBPALICHUN:

RH+ O

ROOH

BaszennHoBoe Maciio - cMech ajgkaHoB 10 Cis, OeciBeTHas KUAKOCTH O€3 3amaxa u
BKYCa, UCIIOJIb3YETCs B MeAuIlMHE U mapdromepun. B TexHuke — ocHOBa
KMCJIOTOCTOMKUX HEOKUCIISIOIIUXCA CMAa30YHbIX Maced.

Baszeann — cMech XuUIKUX W TBepAbIX ankaHoB 10 Cis. B Meauuumne
MIPUMEHSIETCS KaK OCHOBA Ma3€eu.

Ilapadun - cmech TBepabix ankaHoB Cig-Css . benmas macca 6e3 3amaxa u
BKyca, TPHUMEHSETCS JUIsl MPONMUTKUA Pa3IUYHBIX MaTepuanoB (Oymara, TKaHH,
JIpeBeCHHA) IS TpUIaHUS UM THAPOGOOHBIX CBOMCTB, T.€. HECMAaYHMBAEMOCTH
BOoloi. B MemuimHe wucmomb3yeTcs I (QU3MOTEPANIEBTUUYECKUX POLIECIYP
(mapadunoneueHue).

AJIKEeHBI
CoenuHeHus, CoOJEpKallde JBOWHBIC WM TPOWHBIC CBA3W, Ha3bIBAIOTCS
HEHACHIINEHHBIMU, T.K. aTOMBI, 00pa3yIOIINe TAKUE CBSI3U MOTYT IPUCOCTUHUT 10
OJIHOMY WJIM COOTBETCTBEHHO IO JIBa 3aMECTUTEIS:

HoH
HaC = QOHy |+ B \—&—O—=x1 Fx— ‘C S C = K

I;1 1{31“

Br Br
HC =, CHMW 2B - -*—H‘FC? CIJ—H

ér 1’31
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HeHnachlleHHble COEIMHEHUSI, coaepx aiiie JBOWHYI0 cBia3b C=C, Ha3bIBaIOTCS
aNKeHbl WU oneduHbl. T.K. yrIepoi-yriiepogHasi 7-CBsi3b MeHee mpouHa (60
KKaJI/MOJIb), 4eM G-CBsi3b (-80 KKay/MoJib), TO aTaka peareHTa OyAeT HalpaBjieHa
Ha T-CHUCTEMY.

II. Peakuus snekTpodunbpHoro npucoeaunenus ( AE )

. 7 8" o~ MEZTeH. v \ 23 Br
C=C + Br——»Br mw—-—a»/C =C —»C —C ———»
¥ N X AN
CyocTpar peareHr l? i Brt
81'8 B

T-KOMIUIEKC

['naparanys — poJib KUCIAOTHOTO KaTajln3a

Peakuusi ruaparanuy ajkeHoB, T.e. npucoeauHenne H20 mo nBoiHOM
CBSI3M, HMeEeT OO0JbIIOE MPAKTUYECKOE 3HYEHHE, T.K. JIEKUT B OCHOBE
IPOMBIIIIEHHOTO  croco0a MOJIY4YeHHs CHUPTOB U3  HEPTSAHBIX  (ppakumit
HEHACBIIIECHHBIX YIVIEBOJOPOJAOB. Tak MOiy4aroT M3 3TWIEHA 3TUJIOBOW CIMPT,
HIMPOKO UCMOJIb3yEMbId B MEIUIIMHE U (hapMaluu.
B3aumojieiicTBue adKeHOB C BOJOW SIBIISIETCS peaklUedl 3JIeKTPOPUIBLHOTO
npucoeanHenus. DiekTpodunasHoe npucoeanHeHne (AE) B psay aakeHOB MOXKHO
paccMaTpHUBaTh KaK KHUCIOTHO-OCHOBHOE B3aWMOJIEHCTBUE, B KOTOPOM aJIKEH BEJIET
ceOsl Kak OCHOBAaHME, a PEareHT Kak Kuciorta. Llenbil psa MpOTOHHBIX KHCIIOT
(xucnot bpeHcrena) u kuciotr JIptonca cmocoOEH MPUCOSAUHUTHCS K aJKEHaM:
rajJjioreHo BOJAOPOJbl (THAPOrajOreHUPOBAHUE), TajOreHbl (raJoreHupOBaHUE),
BojJa (ruaparanus), cepHas kuciora u Jp. CBOOOJHBIE TaJIOT€HBI SIBISIOTCS
NOTEHUUATbHBIMU KHUcTOoTaMu JIbtouca, T.K. OHH MOTYT OBITh MOJSIPU30BAHbI
AJIEKTPOPMIBHBIMI peareHTaMu WM KaTalau3aTopamH.

AJIkagueHaep

JIueHoBbIE YIIIEBOIOPOABI UMEIOT ABE JABOMHBIC CBSI3W B MOJEKYJIE, T.€. Ha
YeThIpE aToMa BOJAOPOAA MEHBLIE, YEM COOTBETCTBYIOIIME MM IPENEIIBbHBIC
yrieBoopoabl. O6mas Gopmyna ankaguenoB ChHzne B 3aBUCUMOCTH oT
B3aMMHOTO PACTIOIOKEHUS JBOWHBIX CBA3EH JMEHOBBIE YIJIIE€BOAOPOIbI MOKHO
pa3enuTh Ha TPU OCHOBHBIX THMA:l. KyMyJIMpOBaHHbBIE AUEHBl — AJUIEH M €ro
TOMOJIOTH C=C=C H,C=C=CH; AdnieH.
2. conpsbKeHHbIE (KOHBIOTUPOBAHHBIE) (CBSA3M) IMEHBI — TMBUHUWII U €I0 TOMOJIOTH

C=C-C=C H,C=CH-CH=CH,
JnBUHUI
3. JIueHsl ¢ U30JIMPOBAHHBIMU JBOMHBIMU CBSI3SIMU
C=C-(CH2)n-C=C; n>1

IMonumepusanus. BaxxHoli 0COOCHHOCTBIO JAMEHOBBIX YTJIEBOJIOPOJIOB C
CONPSKEHHBIMU ~ CBSI3IMU  SIBJSIETCSI CIOCOOHOCTh WX TMOJMMEpPU30BaTHCS B
Kay4yKONo{0OHbIE MPOIYKTHI.
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[Tpu monumepu3anuu OTIACIBHBIE MOJIGKYJIBl MOHOMEPOB MOTYT COCTUHSTHCS
Ipyr ¢ apyrom B 1,2; B 1,4-nonoxxeHnu Wi OJHa MOJEKyla pearupyet B 1,2-, a
npyras B 1,4- monoXeHuu:
AJIKUHBI
ANKUHAMU  Ha3BIBAIOTCSA YTJIEBOAOPOJBI, COAEpXKAIINE  TPOWHYIO CBS3b
yraepon — yriepoanyto —C  C-. TlpocThie aJKHUHBI XapaKTepU3YIOTCS 0O0Ien

dbopmyoit CnHan-o. IlpocTteiimmii mpeacTaBUTENh 3TOTO Kilacca — aleTUJIeH
C,Hj, mosToMy aiKuHBI HA3bIBAIOT TAKXKE «AIETIJICHAMI» WJIA 3aMEIICHHBIMH
arieTUICHaAMH.

XUuMH4YeCcKHNe CBOMCTBA
Peaknumu 3/1eKTpOPUIBLHOTO IPUCOETUHEHMS.

H, H,
MG G » H,C = CH, —— CH;~ CHs
Pd Pd

4.I'uopamayus ( peakuyusa Kyuepoea)

AueTuneHsl 0YeHb JIETKO MPUCOECIUHSIOT BOAY U KHcIOThLIIpucoennnenmue
CWJIBHBIX KHUCJIOT YacTO MAET 0€3 KaTaJlu3aTOpOB, MPUCOEAHMHEHHE BOABI BEAYT B
IpPUCYTCTBUM  cysbdaTta pTyTH (peakuus KyudepoBa) Wiaum Haja reTeporeHHbIMU
KaTajnu3aTopamu.

[Ipu »TOM M3 aneTwieHa o0pa3yeTcs YKCYCHBIM ajbAerujl, a U3 APYyrux
ALETWICHOBBIX YIJIEBOJIOPOJOB — KETOHBI.

H-O O
2 A\ S
.2 CH — " GII Y
(F1gSO.) T~H
i AT g gy, & I = CHE < Co Sl

- 1
(HeSO4) Il
O
[IepBas peakius UCIOJIB3YIOTCS B MPOMBIILICHHOM CUHTE3€ YKCYCHOIO aJlbJIeTUAa
u3 auerwiHa. Mexanusm peakuuu Kydeposa:

11
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5.0xkucnenue ankunoe. AIKVHBI, TOAOOHO alIKCHaM, JIETKO OKHCISAIOTCS. B
KA4EeCTBE OKHCIIUTENICH WCIOJIBT3YIOT MEPMAHrAaHAT KA B HEUTPAIBHOW U
IICIOYHOU cpefe, 030H, TeTpaokcua pyrennus RUQO,4, mmuokcun cenena SeO; m ap.
[Ipn oOKuCIECHUM TIEpMAHTAHATOM Kaius B IIEJIOYHOM Cpele WM O030HOM
MIPOUCXOJIUT PACIICTNIEHNE MOJICKYJIbI aJKUHA 0 TPOMHOW CBA3U M 00pa3yroTCs
KapOOHOBBIE KUCIIOTHI:

CHs-CH,- C C-CHj; CHs- CH,- COOH +
IICHTUH -2 IIPpOIIaHOBAA KHUCJIOTA
CH3-COOH

YKCYCHasl KHCJIOTa
AJIKMH C KOHIIEBOW TPONHOM CBA3BIO MPU OKHCICHUU B ATUX YCIOBUIX 00pa3yroT
KapOOHOBYIO KHCIIOTY U okcH yriepoaa (IV):

CHs- CH,-C CH CH3-CH,COOH +CO;

OyTuH -1 MIPONIAaHOBAsA KUCJIOTA
Boccmanoenenue anxkunos. B mipucyrctBuu  KaramusartopoB Pd, Pt wimm Ni
QIKWHBI  BOCCTAHABJIMBAIOTCS C oOpa3oBaHuMeM aikaHoB. [Ipucoenunenue
BOJI0OPO/Ia OCYILLECTBIISIETCS CTYNIEHYATO:

CHsz- C CH CH3-C CH; CH3-CH»>-CH3

IIPOIMH [IPOIICH IIPOIIaH

12
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ApoMaTHUUYECKHUE YIJIEBOJAOPOaAbLI (ApeHbI)

TepMHUHBI apoOoMaTHYECKHE IIepBOHAYAJIBHO JIIPHUMCHSIJIU  JIJIsI
OPraHHUYCSCKHUX COCJHMHCHHUH, KOTOPBIC HIIHM CaMHM HMEIIH IPHUSITHBIHA
3arax, HUJIH >K€ BBIACIISIJIIMCE M3 IMIPHUPOJIHBIX BEIIISCTB, OO0JIaJIarOIImX
IIPUSITHBIM 3arraxomM. B mansHeHIIIEeM »>TO Ha3BaHHE COXpPaHHIIOCHL 3a
OCOJIBIIION T PYIIIIOH OpPTraHHMYCSCKHUX COCJHUHCHHUH, TMPOSIBIISIFOILIHX
CXOIHBIE CBOHMCTBA C OCSH30OJIOM.

K apomMaTrTuyYeckuM YIJI€EBOJOpOJdaM OTHOCSITCSI COC€IOHMHEHUs,
MOJICKYJIBI KOTOPBIX comep>KaT OJHO HIHM HECKOJIBKO OCH3OJIBHBIX
KoJierl. JIJIst HUX IMTPUMCEHSIFOT TaK>Ke Ha3BaHHUES aApeHbI.

B 3aBHCHMMOCTHM OT 4YHCIIa OCH3OJBHBIX IIMKJIIOB, BXOISIIIHUX B
cocTaB MOJICKYJIBI, Pa3JIMYar0T OJIHOsSIACpPpHBIC (MOHOIITMKIIMYESCKHECS) U
MHOTOSIZACPHBIC (IIOJIHUIITUKIINYECKHEe) apeHBbI. MHOTOsSIISepHBISC apcHBbI
l_IOI[pa3I[eJ_I$II'OTC5[ Ha apeHbI C KOHﬂeHCHpOBaHHBIMI/I ITNMKJIAMH
(agmesTMpOBaHHBIC) M M30JTMPOBAHHBIMHM ITHKJIAMH.

ApeHbl
MOHogneprde apeHbl ‘ ’MHOFOH,D,eprIe apeHbl‘
ApeHbl C ApeHbl
KOHOEeHCUpoBaHHbIMY [C U3OJIMpoBaAHHBLIMU
LMKIramm LiKIamMm
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Peaxkumm 3J1eKTPOo(UIBHOTO 3aMelneHust (Sg).
MexaHnu3M:
ITpn B3aHMOJESHUCTBHUH C DIIEKTPOPHUITIBEHBIMH

peareHTaMM OC€H30JI M1 €O TOMOJIOTHM cHadajia oopa3yroT
? -KOMIIJIEKC:

NHEOX NV LA
SIIeKTPOQIUIBHBII
pPearcHT

T — KOMILIICKC

I'ajmoreHupoBaHue

6-5’ (\S..
+ Br-Br+FeBr; <= @Br—Br HEebr; &

TT- KOMIUIEKC

~Br'[FeBry]= —» 31 T A
[PeBIZ -

O —KOMILIEKC
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Br
RN +HBr+ FeBr,
Br A
Brs /BI
0 o
FeBrs

/
Br

AWNNN0OCTPATUBHBIIA  MaTepuasi: TPUBEICH B BHUIE MPE3CHTAIMU C
HCIOJIb30BaHUEM  MYJIBTHUMEINA, & TaKXE MCIIOJB3YKOTCS BO BpEMs JICKLHMHU
TaOJIUIIBI.

S./Iutepartypa:

OcHoBHasn:

1.Jdoypen6ekos, K. H. Opranukansik xumust. T.1 : okynbik / K.H. [loyperOekos. - [lIpimkenT : Onem, 2016. -
500 Ger. c.

2. loypenbekos, K. H. Opranukansik xumust. T.2 : okynbik / K. H. J[loypen6ekoB. - Illeivkent : Oinem, 2016. -
432 ober. c.

3.ITarcaeB O.K. Opranukaiblk XUMHS: OKYJIBIK —AaMatel: 9Bepo, 2015-616 Ger.

4 JlaypenoekoB K. H., Annxanosa X.b., KatuanoBa A.B.OpraHukaibiKk XuMmusi, OKy Kypaibl, [IIbIMKEHT,
«Omem» Oacmaxanacsl, 340 6et,2024x.

5.3ypabsn, C. 3. Oprannueckast xumust : yue6. gt men.By3os/ C. 3. 3ypabsn, A. I1. Jlynsun ; nox pexn. H. A.
TrokaBkuHoi. - M. : IDOTAP - Menua, 2013. - 384 c. : un

6.3ypabsa C.3. Oprannueckas xumus . Yueonuk. M: TEOTAP-Menua, 2014

7.Azimbayeva, G. T. Organic chemistry : textbook / G. T. Azimbayeva. - Almaty : [s. n.], 2016. - 313 p.
8.Tukibayeva, A. Chemistry of functional derivatives of organic molecules [: study book. - Almaty : "Evero" ,
2015. - 180 p.

9.0prauukanbK XuMus : oKyJiIbIK / ©. @. CeitiTkanos. - Anmarsl : OCIIN, 2023. - 416 6.

10.Opranukansik xumust. T.1 : okyisik / K.H. [loypentekos. Anmatsr : New book, 2022. - 320 Ger. c.
11.0Opranukansix xumust. T.2 : okynsik / K.H. Jloyperbexo. Anmmats : New book, 2022. - 388 Ger.
12.0Opranukansik xumust. T.3 : okynsik / K.H. Jloyper6exos. Anmartst : New book, 2022. - 284 Ger.
JlonmoJtHUTeILHAS

1.ITarcaes ©.K., AnnxaHoBa X.b., AxmetoBa A.O. OpraHUKaIbIK XMMUS [TOHIHEH 3€pPTXaHaAJIBIK-TKIPHUOEITiK
ca0aKTapblHa apHaJIFaH OKy-aicTeMelik Kypaibsl, OKy —oxmicTemenik Kypaisl. Ilbmvkent, 2012x., -168 6.
2.ITarcaee A.K, AnuxanoBa X.b., AxmeroBa A.A, YueOHO-MeTOANIECKOE ITOCOOME IS 1adOPaTOPHO-
NPaKTHYECKNX 3aHATHH 110 OpraHMYeCcKOi XUMHHK . YueOHo-MeTouueckoe nocooue. HIsmvkent, 2012,-164c.

JuiekTpoHHBIE pecypcbl FOKMA
19nexrponnas 6ubanoreka FOKMA - https://e-lib.skma.edu.kz/genres
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2PecnybnuKkaHcKass MEXBY30BCKasi dJIeKTpoHHass OubOmumoreka (PMDB) — http://rmebrk.kz/
3[udposas oudmmorexa «Aknurpressy - https://www.aknurpress.kz/

49nexktponHas budanoreka «dmurpady» - hitp://www.elib.kz/

59nurpad - moprajr MyIbTUMEINMHHBIX yueOnukoB https://mbook.kz/ru/index/

69BC IPR SMART https://www.iprbookshop.ru/auth

TunbopMalMOHHO-TIPaBOBast cucTeMa «3any - https://zan.kz/ru

8Medline Ultimate EBSCO

9e¢Book Medical Collection EBSCO
10Scopus - https://www.scopus.com/

6.KoHTpOJIbHbIE BONIPOCHI:

1. TlokaxkuTe pEruocereKTUBHOCTh PEAKIMHU PATUKAIBHOIO 3aMElIeHHs Ha
npuMepe OpOMUPOBaHUS MpOIaHa U 2-MeTWINponana npu odmydeHnn Y O-
CBETOM.

2. OObSICHUTE CKJIOHHOCTh QJKEHOB K PEAKIUsIM  SIEKTPO(QUIBLHOTO
NPUCOCINHEHUS Afg, UCXOAS M3 MX 3JEKTPOHHOIO M MPOCTPAHCTBEHHOTO
CTPOEHHUS.

3. Hamummre peakuuu raJjoreHUpOBaHNUs, THIPOrajJOr€HUPOBaHUA,
ruApatanid (B KHCIOW cpeae) OSTWiIeHa, MpomnuieHa, Oyrena -1, 2 —
MeTuianporieHa. OnuumTe MEXaHU3M KaXA0W U3 3TUX pEeaKIuil.

Jlexkuus Ne3

1.Tema: 'mapoxkcunpousBogHbIE YIJIE€BOIOPO/I0B.
2.1leab: BeipaboTarh yMeHHE MPOTHO3UPOBATH PEAKIIMOHHYIO CIIOCOOHOCTH
CIUPTOB B  KOHKYPEHTHBIX peakiusIX HYKICOPUIHHOTO 3aMENICHUs M|
NIMMUHUPOBAHUS B 3aBUCUMOCTH OT CTPOEHUS CyOcTpaTa U TUIIA peareHTa.
IL1an:

1. Knaccudukauus 1 HOMEHKIATypa CIUPTOB.

2. XUMHUYECKHe CBOMCTBA CITUPTOB, AMHHOB U MPOCTHIX 3(HUPOB

3. Peakuun HykiaeoGuapHOTO 3aMeIIeHUs B CUpTax. MexXMONeKyspHas u

BHYTPUMOJIEKYJIIPHAsL IETUIPATALAS.
3. Te3ucsl JeKIHuii
['unpoxcunbHas rpymma - OH sBasiercs GyHKIIMOHATBHONW TPYNION ABYX Ba)KHBIX
KJIACCOB COEIMHEHUI-PpeHosa0B u cnuptoB. B ¢eHomax oHa cBs3aHa ¢ Sp2 -
ruOpHUIN30BaHHBIM aTOMOM yTiiepoAa OEH30JbHOTO KOJblla U 3TO TPUIACT e
0COOBIC XUMHUYECKHE CBOMCTBA. Couptsl coaepkar OH-rpynmy,
CBSI3aHHYIO C Sp3 -TUOPUIN30BaHHBIM ATOMOM yriepoAa. [ MApOKCHIIbHbIE TPYIIIbI
TaKOTO TUIIA YCTONYUBBI.

H H
S v
C-C_ H H
7 N |
H-C C-0H H-C-C-0-H
& (]
C=@ H H
| | CHHpPT
H H
thenon

OI[HO&TOMHBI@ CIIUPTHI.
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CH,-CH,-OH CH;-CH,-CH,-OH
5TAHOII 1-1IpOTIaHON
OH o
RO i CH; = CH — CH; = C ~ CH,
CH;-CH-CH; H
2-TIPOTIaHO0JI 4-icHTCH-2-0J1

CoenuHeHus1, B KOTOPBIX Y OAHOTO atoMa yriaepoaa umerot ase OH- rpynmsl, T.e.
1,1- nuonsl (MIM Te€M — JUOJIbI), HAXOAATCS B PABHOBECHUU CKapOOHWIBHBIM
coequHeHHeM M BoAoW. OOBIYHO 3TO paBHOBECHE CABHHYTO B CTOPOHY
KapOOHUIIBHOTO COCIWHEHUS, TaK YTO F'eéM — JHOJbl HE MPEACTABISAIOT OOBIYHO
UHTEpeca.

HezaBucumo OT Ha3BaHUM CIIUPTHI KJIACCUPUIUPYIOT [0 YUCITy aTOMOB BOJOPO/JIA,
CBSI3aHHBIX C KapOMHOJIbHBIM yriieponoMm. llepBuuHBIl ciupT UMEET ABa atoMa
BOJOpOJa y KapOMHOJBHOIO aToMa YIrjepojad, BTOPUYHBIM CIUPT-OJUH aTOM
BOJOpOJAa U -TPETUYHBIA CHUPT HU OAHOTO. [l ynoOCTBa METHUIIOBBIM CHHUPT
TaK)K€ OTHOCST K IEPBUYHBIM CIIUPTaM.

B~ — OH R-C—-OH R-C—OH

H H R
THepB HIEBIH BTOPHIHBIH TPETHIHBIH OIIpT

CIHPT CIHMPT

H CoHs
CetlsCHOH Cells-C-Calls HsCg-C-CHZCeHs
Bemmsioshil orsapT OH bE
{TIepPBHIHBIN) _ GeEBruapost SersmmmpeHHIKap-
(BTOPITHLIN) {(TpoTHinniil) Crmon

XUMHUYECKHE CBOMCTBA.

Crouptel amdorepusl. brmaromaps momnsipHoctu ceszeii O-H onHu moryt
OTIIEIUISTh TPOTOH, O0pa3ys ajKorodAT (aJKOKCHA) -HOHBL. CHupThl OoJiee
cnabble KUCIIOTHI, YeM BOJBI. M3-3a -M-3ddekTa aakrIbHBIX TPYII MPU IEPEX0/Ie
OT TIEPBUYHBIX K TPETUYHBIM CHOHUPTAM KHUCJIOTHOCTH TagaeT HampoTus,
3amectutenu ¢ -I-apdexrom, HaxopsuMecs B O-TOJOKEHUM K TUIPOKCUIBHON
TpynIe, TOBBINAIOT €€ KUCIOTHOCTh. C CHUIIBHO 3JIEKTPOTIOIOKUTEIbHBIMU
METaJJIaMH, TaKUMH KakKk HaTpUM, Kajui, MardHui WK aJIOMUHHHN, CIOUPTHI
pearupyroT 0 o0pa3zoBaHUEM aJIKOTOJIATOB (aTKOKCHaA0B). Hanpumep:

\ G .
R-O-H—» R-GON&
-4 Hy

R-0O-~H +NaOH -}é»

AJIKOTOJIATHI MPECTABISAIOT COO0W Oenble TBEP/AbIE COCIUHEHHUSI, TUAPOIU3YEMbIC
BOJIOM.

CuibHblE  KMCIOTBI  CIIOCOOHBI  NPOTOHUPOBATH  CHUPTBL O
00pa30BaHUEM AJKUIOKCOHUEBBIX COJIEH:
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+HX
. — - -—
R-O-H «— R-Q-HX

-HX

AHaJIOTUYHO pearupyeT co cupTaMu KucioTsl JIbtouca, Takue kak (ropun 6opa
WM XJIOpU]] IIMHKA.

BF, g ZnCly 2
R-Q-H—»R-0-BF; R-0-H—R-0-ZnCl
H H

HykieopuibHble CBOMCTBA COMPTOB: 00pPa30oBaHMe NPOCTHIX M CJOKHBIX
3¢pupoB. CrupTbl B3aUMOACHCTBYIOT C MHUHEPAIbHBIMU U OpPraHUYE€CKUMHU
KHCJIOTaMH C 00pa30BaHUEM COOTBETCTBYIOUIUX CIOKHBIX 3(UPOB U BOIBI

AR e +
CoHsOH +BOJSOH =2 CoHOSOSH +HoO

Hyrneodwn STRYIBDET;
STHIOCPHRA K-T4; COPHO-
yryororkifl a¢mp
O BSO, Q
» . T I
CHGH + HO} ~C - CH3 += CHis0 - C~ CHy + B0
pearoxy cySotpar YKOYOHOUTIIOB L 3arp;
: ' 3THAALR TaT
MexmoJieRyasipHas Aeruaparamus CIIUPTOB. B IIPUCYTCTBUHA

KoHneHTpupoBaHHo H,SO,4, 6e3Bognoit H3PO, mnmm Takux Karamu3aTOpoOB Kak
okcun uim pocdar Al U3 AByX MoJieKyn cnupTa oTuiersiercs moJiekyia HoO, B
pe3yJibTaTe 4ero MoJiy4aroT MpOCThie 3(upbl. B 3aBUCUMOCTH OT CTPYKTYphI U
YCJIOBHI TIPOBEICHUS MPOIIECCa PEAKIIUS MOXKET MPOTeKaTh 0 MexaHm3My SN |
SN, (3amemnienre HyKII€O(DUILHOE MOHOMOJICKYJIIPHOE M OMMOJICKYJIIPHOE).

4. A/IIOCTPATUBHBIA ~ MAaTepHAaJI: TPUBEICH B BHAC MPE3CHTAUUU  C
UCIIOJB30BaHUEM  MYJbTUMEANA, a TaKKe WCIOIb3YIOTCS BO BpeMS JIEKIUU
TaOJIULIBI.

S.JIuteparypa:

OcHoBHasn:

1.Joypenbexos, K. H. Opranukansik xumus. T.1 : okynsik / K.H. Joypenoekos. - llIsiMkeHT : Onem, 2016. -
500 Ger. c.

2. laypenbekos, K. H. Oprannkansik xumust. T.2 : okynsik / K. H. laypen6exos. - IlIsiMkeHT : ©Onewm, 2016. -
432 Ger. c.

3.ITarcaeB ©.K. OpranukaibiK XUMUs: OKYJIBIK —AnMaThl: DBepo, 2015-616 oer.

4 JlaypenoekoB K. H., Anmxanosa X.b., KatuanoBa A.b.OpraHukaibIk XuMus, oKy Kypaibl, LIIbIMKeHT,
«Onem» OacmaxaHacsl, 340 0et,2024x.

5.3ypabsn, C. D. Opranudeckas xumus : yueo. miist mea.By3os/ C. D. 3ypabsn, A. I1. JIyusun ; ox pen. H. A.
TrokaBkunoi. - M. : TDOTAP - Meaua, 2013. - 384 ¢. : un

6.3ypabsiu C.D. Oprannueckas xumusi . Yueouuk. M: TEOTAP-Menaua, 2014

7.Azimbayeva, G. T. Organic chemistry : textbook / G. T. Azimbayeva. - Almaty : [s. n.], 2016. - 313 p.
8.Tukibayeva, A. Chemistry of functional derivatives of organic molecules [: study book. - Almaty : "Evero" ,
2015. - 180 p.

9.0pranukaiblk xumus | oKyJbIK [ ©. @. CeiiiTkanos. - Anmars : ICIIH, 2023. - 416 6.

10.Opranukansix xumus. T.1 : okynsik / K.H. [loypen6eko. Anmatsr : New book, 2022. - 320 6er. c.
11.Opranukansix xumus. T.2 : okynsik / K.H. JJoypenbexos. Anmatst : New book, 2022. - 388 Ger.
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12.0Opranukansix xumust. T.3 : okynsik / K.H. Jloyperbexo. Anmatsr : New book, 2022. - 284 Ger.
JlomojHuTeNbHAS

1.ITaTcaes ©.K., AnmnxanoBa X.b., AxmMeToBa A.O. OpraHuKaiblK XUMUS IIOHIHEH 3ePTXaHAIBIK-TOKIPHOLTiK
cabakTapbIHa apHAIFaH OKy-oicTeMeNiKk Kypaisl, OKy —omicremenik Kypansl. LemvkenT, 2012x., -168 ©.
2.IlatcaeB A.K, AnmnxanoBa X.b., AxmeroBa A.A, YueOHO-MeTOIMIECKOEe ~ TOcoOMe ISt JIAOOpaTOpHO-
NPaKTHYECKUX 3aHATHH 110 OpraHMYecKoil Xumun . YueOHo-metouueckoe nocooue. Llsmkent, 2012,-164c.

AuiekTpoHHbIE pecypcbl FOKMA

1Dnekrponnas oubanoreka OKMA - https://e-lib.skma.edu.kz/genres

2PecniyOnukaHcKas MeEXBY30BCKasi 3JieKTpoHHas OuoOimoreka (PMDB) — http://rmebrk.kz/
3udposas budbmmorexa «Aknurpressy - https://www.aknurpress.kz/

43nexktponHas budanoreka «murpady» - hitp://www.elib.kz/

5Dmnwmrpad - mopran MyJIbTHMEIUIHHBIX yaeOHuKkoB https://mbook.kz/ru/index/

69BC IPR SMART https://www.iprbookshop.ru/auth

TunpopMaIMOHHO-TIpaBOBas cucreMa «3any - https://zan.kz/ru

8Medline Ultimate EBSCO

9eBook Medical Collection EBSCO
10Scopus - https://www.scopus.com/

6.KoHTpoJIbHBIE BOIIPOCHI:

1. Hanummre cxemy peakuuu Aeruaparanuu 3TuioBoro cnupta. [lo kakomy
MEXaHU3MY IIPOTEKAET 3Ta PEAKIIUA?

2. HazoBute mpOIYKT OOpa3yrolIuiicss B pe3yjbTaTe pPeakiuu TUIpaTalliu
ATUJIOBOTO CIIUPTA

3. Kakue coemuHeHus TOMy4yaAlOTCS MpH JEHCTBUM DJTOKCHIA HATPUS B
CIIUPTOBOM pAacTBOpE Ha 2-XJOPMPOMaH U 2- METHII-2-XJIOpPIpOmaH?
OnnmmTe MEXaHU3M pPEAKLIUN.

4. IlpoBenure peakuuio JerujapaTtalid 3TUIOBOIO U TPeT-OyTUIIOBOTO
cnupToB. OOBICHUTE MEXaHU3M.

SOUTH KAZAKHSTAN
MEDICAL

Jlexknus Ned

1.Tema: Aabaeruabl 4 KeToHbl. KapOOHOBBIE KHCIOTHI.

2.leanb: CdopmupoBaTh 3HAHUA XHMHYECKUX CBOMCTB KapOOHUJICOACPKAIIUX
COCIMHEHUN NI MOHUMAHUS UX PEaKIMOHHOM CIOCOOHOCTH, 00yClIaBIuBarouien
MPOTEKAHKE Psijia peaKkIuii B OUOJOTUYECKUX CUCTEMAX.

Iaan:

1.Ansperunsl. Ketonsl. Homenknarypa. Mzomepus.

2.CTpoeHue OKCOTPYIIIIHI.

3. XUMHYECKHE CBOMCTBA aJIbIETUAOB U KETOHOB.KapOOHOBBIE KMCIOTHI

3.Te3uchl geKkuii

O
H-C ZAN dbopmanbaerua. Ero npuMeHsoT B BUIe BOJHOTO
NH
pacTBOpa, KOTOPHIN Ha3bIBAIOT popManuH (36,5-37,5%) (anTrcenTun).
0) ) OH s
CI;C-C + H,O —c(C - C-OH
N H N
XJIOpajb BOJA XJIOpaIbIUApPaT
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XJ'IOpaJILI‘I/I,ZIpaT-KpI/ICTaJ]HI/I‘-ICCKOG BCHICCTBO. HpI/IMeHSII-OT Kak
YCIIOKauBaromiec, CHOTBOPHOC, IIPOTUBOCYAOPOKHOC CPCACTBO.

CH,
HsC é O
NC=CH-CH;— CH,—C=CH-C
HsC / H
[utpans

7
N

[{uTpane UCIOAB3yeTCs B INIA3HOM ITPAKTHUKE.

CHs

| CoHs
C-CH-N - HCI
% N\ CHs
®denpaHoH

denpaHOH-BEIECTBO, YyTHETAIOIICE AIIETHUT.
AnpreruaMu M KeTOHaMH  (OKCOCOCAMHCHHUSMH)  HA3bIBAIOT
IIPOW3BOJHBIC  YIJICBOJAOPOJOB,  COJCPIKAIIHEe KapOOHWIBHYIO — TPYIIITY
(oxcorpynmy) C=0.
/ O™
O6mas popmyna ans anpaerugoB R — C 4
\H OKCO-
COCTUHCHUSI
O6mias popmyina s keroHos R — C — R?

|
O

2. AToMBI yriepoAa M KUCJIOPOAa KapOOHMIILHOUAPYIIBI HAXOAATCS B
COCTOSIHUM SP2-ruOpUAU3al|u, II03TOMY KapOOHMIIbHAS IPYIINA ¥ CBA3aHHBIE
C HEH aroMbl JIeKaT B OJHOM IUIOCKOCTH. m7-CBsA3b oOpa3oBaHa
NepeKphIBaHUEM p-opOutaneidl. HenoneneHHble mapbl 3JEKTPOHOB aToMa
KHCJIOPOJd HAXoAATcs Ha  Sp?-opOMTansx, T.e. HEPHEHAUKYISPHO Pg-
opOuTaIsIM U HE BCTYIAIOT B CONMPSKEHUE C T-CBS3bIO.
n-CBsI3b KapOOHWJILHOM TPYMIbl U3-3a PA3IMYHON 3JIEKTPOOTPULIATETLHOCTH
CBSI3aHHBIX ATOMOB CHJIBHO MOJIIPU30BaHA:

o+ o-
NC=0
/
AToM  yriepoja TOITOMY JJEKTpOPWICH H  B3aUMOJICHCTBYET ¢
HYKICOPWIbHBIM peareHToM. [loaTomMy sl OKCOCOENMHEHHM XapaKTEPHBI
peakiuu HykJ1eo(huIbHOTO prcoeauHeHns (Ay), B OTIIMUNE OT aJIKEHOB, JJIS
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KOTOPBIX  XapKTEPHbI ~ peakuud  HICKTPOUILHOTO  MPUCOEIUHEHUS,
oOycnoBneHHble HanuueM C=C-cBs3u.

PeakiimoHHasi CHocCOOHOCTH aJIbJICTUI0OB U KETOHOB 3aBUCHUT OT AJIEKTPOHHBIX
s dexToB 3aMecTUTENCH U MPOCTPAHCTBEHHBIX (DAaKTOPOB.

JlerkocTh HYKJICOPWIHHOW aTaky ONPEENSIeTCs] BEIMYMHON YACTUYHOTO
MOJIOKHUTEJIBHOIO 3apsAjfa O+ Ha KapOOHWUJILHOM aTroMe yIiepoja.
DNEKTPOHOJOHOPHBIE 3aMECTUTEIH, CBA3AHHBIE C KapOOHUIIBHON TpYyNIOW,
MOHIDKAIOT O+ U, CJIEIOBATEeIbHO CHIDKAIOT €€ PEaKIMOHHYIO CIIOCOOHOCTD.
[ToaTomy anbaeruabl 6osee peakKMOHHOCTIOCOOHBI, YEM KETOHBI.

DONEeKTPOHOAKUENTOPHBIE 3aMECTUTEIN YBEIUYMBAsA IOJIOKUTEIbHBIN
3apsii, TMOBBIIIAIOT PEAKIMOHHYIO CIOCOOHOCTh KAapOOHWJIBHOW TPYIIHI.

[Toatomy:
CI 8- 8-
0- /O ot y O
Cl+—C <€ > CHy——>C 3 T 8 8
NH \H
- I (+7)
XJ0panb YKCYCHBIHN aJIbJIETH]L

OO0beMHUCTBIE 3aMECTUTENM 3aTPyAHSIOT MOAXO0J Hykjieodpuia K

KapOOHUJILHOMY aTOMy YIJIEpOJia, HW3-3a 4YEero CHIDKACTCS PEaKIMOHHAs
CIIOCOOHOCTh KAPOOHWIBHBIX COSIUHEHUM B peakiusix Any.
[Ipucoenunenuie BoAbl (TUAPOJIUA3, THUApPATALIMSA) — 3TO OOpaTUMas Peaxius.
CreneHb rupaTalidy ajibJIeTU/1a WK KE€TOHA B BOJJHOM PAaCTBOPE 3aBUCUT OT
ux crtpoenuda. lIpogykT ruaparanuyd OOBIYHO BBIACIUTH HE YHAETCH.
Hampumep, MypaBbHHBIN albJCTH]T B BOIHOM PaCTBOPE THAPATUPOBAH Ooiiee
yeM Ha 99,9%, a alleToH NpakTUYECKU HE TUAPATUPOBAH.

R+ - R O R O
C=0+HOH = C 7 — N/
(H)RY (H  RY OH— MR OH” O
H

TpUXJIOpYyKCYCHBIM anberu (XJopajb) TUAPATUPOBAH MOJHOCTHIO. ITO
MOKHO OOBSCHUTH BIUSHUEM D3JCKTPOHOAKIENTOPHONW TPUXIOPMETHUIHHON
IpyIIbl, KOTOpas CTAOMIM3UPYET XJIOPAIbIUAPAT U 3TO KPUCTAJUIMYECKOE
BEIIECTBO OTIICIUIAET BOJMY TOJIBKO TIpU TIEPETOHKE B MPHUCYTCTBHUH
BogooTHUMarMuUX cpeactB (H2SO,)

6_
CI 5+ 0 CI OH
A
CleC «—€ 7 + HO0  _Cly, Ce"CeO0H
Cl o TN CI +~ OH N
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Xyopaib XJIopanbruipat

XnopanerupaT NPHUMEHSIETCS B MEAUIMHE KakK YCIOKauBaKoIlee U
CHOTBOPHOE CPEJCTBO.

IIpucoenuuenue cnupra. BHavane u3 anpaeruaa u 1 Moss coupra nyrem
peakuuu HyKI€OQUIbHOTO NMpUCcCOoeaUHEHHs (ANn) 00pa3yercsi mojyaleTab.
Tak kak cnupt sBIsETCs caa0bIM HYKICO(UIOM, pPEaKIHMIO MPOBOISAT B
IIPUCYTCTBUM KHCIIOTHOTO KaTajau3aTopa, KOTOPBIM aKTHUBUPYET aJbJCTHI,
YBEJIMYUBAsE YACTHUHBIM TOJOXKHUTEIbHBIN 3apsi KapOOHUIBLHOTO aroma

yriaepoa.

H+
CH;-C=0 +—— CH3-C=0H <+—— CH;-C-0OH

Il H H

PE30HAHCHBIE CTPYKTYPHI

[HonoxuTtenbpHbIN 3apsad Ha aTroMce YIjcpolda TOBOPHT 00 YCHUICHUHN
Kap6OHI/IJII>H0ﬁ AKTHUBHOCTH. AKTI/IBI/IPOB&HHI)H?I AJIbACTHUA BCTYIIACT BO
BSaHMOHCﬁCTBHGM CO CIIUPpTaMHU.

H H
H* |
CH; - C — OH +C,Hs0OH <<€H2- C-OH CH—- OH

H @) OC,Hs
HsC, 7 B
Kap6karuon Hyxneodun [Tonyaterans

(cyberpar) (peareHr)

Crabmwmmsanus o0pa3oBaBIIETOCS KaTHOHA TIPOTEKaeT ¢ BBIOPOCOM
MPOTOHA (KaTaIu3aTopa) U MPEeBPAIlEHUEM B MOTyalleTab.

OO6paszoBaHue moiyaierais 0OCOOCHHO JIETKO MpOTeKaeT B ciydae 1,5- u
1,4-TuIpOKCUKAPOOHUIBHBIX COEAMHEHUM, COACPKAIIUX OJHOBPEMEHHO
CIUPTOBYIO WM albJACTUAHYIO (DYHKIIMOHAJIBHBIC TPYIIBI, COMUKCHHBIC B
IIPOCTPAHCTBE.
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H H
\ VAR

H £ ~—0C 0
NN\

NH / “H
\ C y H/ \
Ny H H
OH H H
3ur3arooOpasHas KnemneBuanas
KOH(popmanus KOoH(popmanus
c —©O H
5 N~
— C C “
. P .’ [TosmyaneranbHbI
C—=¢C TUJIPOKCHUIT
OOpa3oBaHue BHYTPEHHUX TIOJyaleTalield JIeKUT B OCHOBE XHMUU

BOYKHEHUIIIETo KJlacca OMOJIOTUYECKH aKTUBHBIX COSMHEHUN - YTIIEBOJIOB.
[IpeBparnienue moJyareransi B alleTadb TAKKe MPOUCXOIUT B YCIOBHIX
KHCIIOTHOTO KaTanu3a. Peakiiusi mpoTekaeT mo MeXaHU3My HYKJICO(DUIbHOTrO
3aMmermieHnst (Sy) B OT/IMUME OT PEAKIUW TIONYYCHUS IIOyaleTans, TJe
peanusyeTcsi HyKJIeo(puIbHOE mprucoeanHeHue (Ay).
Ponp kaTanmzaTopa COCTOMUT B TIPEBPAIICHUH IIJIOXO YXOJSAIICH TPYIIIBI
(OH") B Xx0poI1110 yXOJAIIYIO0 U CTAOUIIBHYIO MOJICKYJTY BOJIBI.

OC2H5 OCZHS
| H | /H/HZO
CH; ¢ [oH ‘4:61:13 C— o o —
NN | T~
H| JIOXO H | \H\
yXoas1as Xopo1o
rpyIma YXOIAIIasi TpynIa
OC,Hs C,Hs OC,Hs
/ | o C,Hs -H*
+<—=CH; C O+ O =& Cc 0 7 —

d \ N

KapOxatuon Hyxneodun
OC,Hs
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CH; C OCHs

H

Arnerainp
4, HWanwcTpaTHBHBIIA  MaTepuas: TMpHUBEJACH B BHIE MPE3CHTAINH C
WCIIOJIb30BaHUEM  MYJbTUMEAHNA, a TaKKE HCIOJIB3YIOTCS BO BpEMs JICKIIUU
TaOJINIIBL.
S.JIutepartypa:

OcHoBHasn:
1. Joypen6ekos, K. H. Opranukansik xumust. T.1 : okyneik / K.H. [loyper6ekos. - [lIpmvkenT : Omem, 2016. -
500 Ger. c.
2. JJoypen6ekoB, K. H. Opranukansik xumus. T.2 : okynsik / K. H. [loyperOekos. - [lIsimkenT : Onem, 2016. -
432 Ger. c.
3.ITarcaeB O.K. Opranukanblk XUMHS: OKYJIBIK —AJMathel: OBepo, 2015-616 Ger.
4. laypenoexoB K. H., AnnxaHoBa X.b., KaryanoBa A.b.OpraHukaiblk XUMUsl, OKy Kypausl, [LIbBIMKeHT,
«Onem» Oacmaxanackl, 340 0er,2024:x.
5.3ypabsa, C. . Opranmyeckast XuMus : yaed. st Men.By3os/ C. 3. 3ypadsH, A. I1. JIyusus ; o pen. H. A.
TrokaBkuHOM. - M. : DOTAP - Meana, 2013. - 384 c. : ni
6.3ypabsu C.D. Opranndeckas xumus . Yueonuk. M: TEOTAP-Menna, 2014
7.Azimbayeva, G. T. Organic chemistry : textbook / G. T. Azimbayeva. - Almaty : [s. n.], 2016. - 313 p.
8.Tukibayeva, A. Chemistry of functional derivatives of organic molecules [: study book. - Almaty : "Evero",
2015. - 180 p.
9.0prauukanbiK Xumus : oKyibIK / O. @. CeitiTkaHoB. - Anmarsr : OCIIU, 2023. - 416 6.
10.Opranukansik xumust. T.1 : okyisik / K.H. Jloypentekos. Anmatsr : New book, 2022. - 320 Ger. c.
11.Opranukansik xumus. T.2 : okynsik / K.H. Jloyperbexos. Anmatsr : New book, 2022. - 388 Ger.
12.Opranukansix xumus. T.3 : okynsik / K.H. Jloyperbexo. Anmatsr : New book, 2022. - 284 Ger.
JlonoaHutenbHas:
1.ITatcaeB ©.K., Anuxanosa X.b., AxmMeToBa A.O. OpraHuKanbIK XUMH IOHIHEH 3€PTXaHAIBIK-TOKIPHOSTIK
cabakTapbIHa apHAJIFaH OKy-o/icTeMeNiK Kypaisl, OKy —amicreMenik Kypansl. LemvkerT, 2012x., -168 0.
2.I1atcaeB A.K, AnmnxanoBa X.b., AxmeroBa A.A, YueOHO-MeTOIUIECKOEe  TOocoOue st JIAOOpaTopHO-
MPaKTUYECKUX 3aHATHH O OPraHUYECKOW XUMUH . YueOHo-MeToandeckoe mocoome. IllemvrenT, 2012,-164c.
duiekTpoHHBbIE pecypcbl FOKMA
19nextponHas 6udimorexka FOKMA - https://e-lib.skma.edu.kz/genres
2PecniybOnukancKkas MeEXBY30BCKas dJieKTpoHHass OubOnunoreka (PMDB) — http://rmebrk.kz/
3ludposas budmmoreka «Aknurpressy - https://www.aknurpress.kz/
49nexTponHas bubsimoreka «dnurpady - http://www.elib.kz/
5Dmnurpad - mopTan MyIbTUMEINAHBIX yueOHnkoB https://mbook.kz/ru/index/
63BC IPR SMART https://www.iprbookshop.ru/auth
TundopMaOHHO-TIpaBoBas cuctema «3any - https://zan.kz/ru
8Medline Ultimate EBSCO

9eBook Medical Collection EBSCO
10Scopus - https://www.scopus.com/

6.KoHTpoOJIbHBbIE BONPOCHI:

1. CpaBHUTE  D3JIEKTPOHHOE CTpoeHue okcorpymmnbl ¢ C=C cBA3bIO.
OObsicHUTE CBOMCTBA peaklUy HyKJI€OPUIBLHOrO NpucoeanHeHus: Ay
OKCOCOEIMHEHUHU.

2. Hanuimre peakiuuy MOJYYEHHUs CIEIYIOMMX alleTajell depe3 CTaluio
oOpasoBanusi monyareraned. 1,1-gudTokcunponana, 1,l-nuMerokcu-2-
MeTUI0yTaHa.

3. Hamummrte cxemy ruaponusa 1,1-gudTokcumnporniana. B kakoit cpene
MPOUCXOJIUT peaKus’?
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Jlexkuus Ne5
1. Tema: PeammonHaﬂ CIOCOOHOCTHh NMATHYJICHHBIX reTEPOHUKINICCKHAX

coeUHEHUuM
2. Heab: CdopmupoBaTb 3HAHUA PEAKIMH SJIEKTPOPHIHLHOTO
3aMEICHUs B apOMAaTUYECKOM PsiTy KaK OCHOBY JJIsi TPOTHO3UPOBAHUS
PEaKIMOHHON CIIOCOOHOCTH MATUYJICHHBIX TE€TEPOLIMKIIOB U CPAaBHUBATH
PCAKIMOHHYIO  CIIOCOOHOCTh ~ ISATHYICHHBIX  I'ETEPOIMKIOB  BO

B3aHMOCBSI3H co CTEIECHBIO 150:4
apOMaTUYHOCTH, a TaKXe KHCJIOTHO — OCHOBHBIX CBOWMCTB
OpPraHUYECKUX COCAMHCHUM I CPABHUTEIHLHOM OTICHKH.

3. Te3uchl JJeKIUI

I'emepoyukiuueckue coedunenusi — 3TO BEIICCTBA, MOJICKYJIbI KOTOPBIX

UKJIMYECKUE U COACpKaT B LHUKJIE KPOME YTIEPOJHBIX aTOMOB OJUH WJIH JBa
HEYTJIECPOHBIX aTOMa — FETEPOATOM.

BaxxHeWMMU MATUWICHHBIMU TETEPOLMKIAMH C OJHHM Te€TepOaTOMOM —
bypan (nau pypdypan), coaepraiiuii Kucaopoa, TuoheH

[IatuunenHple reTepouukinl (PypaH, THO(EH, MUPPOJ) TaJOTEHUPYIOTCSH,
CynbDUPYIOTCS U HUTPYIOTCS TaK K€, KaK U JIPyrue apoMaTUYeCKHe COeIMHEHUSI.
OHu Oosiee peaKIMOHHOCIIOCOOHBI, YeM OCH30J, TaK KakK SBISIIOTCS 7-
uzovimounvimu cucmemamu. Iloatomy s Sg B psiy TE€TEPOLMKIOB YacTO HE
TpeOYIOTCS CHITBHBIE KaTaau3aTophl, KaK JIJIs 3aMeIIeHus B OCH301JIe.

[Tuppon n pypaH OCMOJIFOTCS B MPUCYTCTBHHM TMPOTOHHBIX KHCJIOT, TO €CTh
HPOSIBISIIOT ayudoghooHocmsb 00AIINECS KUCIIOT.

A.Il.TepentheB Hamen crocod cynbhupoBaHus (ypaHa U TOJOOHBIX €My
COCIMHCHUM, IEHCTBYS Ha HErO MPOIYKTOM MPUCOCTUHECHHS CEPHOTO aHTHUAPUIA K
NUPUINHY — MUpUARHCYIbGoTproKcHI0oM CsHsNSO3.

Q DS @-SOgH (CsHsN)

HutpoBanme ammnodoOHBIX COCJUHEHUN TPOBOASIT B MPUCYTCTBUU
HenpoToHcoaepxkaux coenuHeHuit (CH3-COONO; - anteTunHuTpar).

CH;COONO
/ \ 3 2 / \ <5,

0 (CHsCO)0, 10° 0

[IpousBoasie dhypana: dypdypod, bypauunins, 6OeH3opypan win KyMapoH.

@ CHO OgN—Z/ \X—CzN-NH-CO-NHz @\7
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O O O
bypdypon byparuuH oeHzodypan
(a-pypankapbanpaeruna)  (S-aHutpo-2-pypdypunuacH (KymMapoH)
ceMHUKapOa3oH)

Iluppon, xak m aMuHBI 00J1aal0T OCHOBHBIMU cBoWcTBaMu. O6magas cnabo
BBIPOXECHHBIMA =~ OCHOBHBIMH  CBOWCTBAMH, MHPPOJ OJHOBPEMEHHO HMEET
CIa0OKHUCIBIN XapaKTep: aToM BoJopoja B uMuHorpymmne nuppoia (-NH) mon
BJIMSIHUEM METaJUIMYECKOT0 Kalus WIM KPEMKOro pacTBOpa Kalusi THIPOKCHIA
3aMeIlaeTca KaIhueM ¢ 00pa30BaHUEM TBEPAOIO MUPPOI-KaJIHS.

S B

+ KOH | + H,0
K

Pasnnqml CTOMKOCTH K KHCIIOTaM, CTEIEeHb JIETKOCTH Sg, (Qu3nyeckue
CBOMCTBA, CTENIEHb APOMATUYHOCTHU:

Tuoghen — nerde yem GEH30J XJIOPUPYETCS, CYTbOUPYETCS U HUTPYETCS B Ol
nojoxkennn. He otHocutcs K anuao(oOHBIM, OH OJM30K MO CTAaOWUJIBHOCTH K
OeH301y (BKJIaJ Maphl 3JIEKTPOHOB Y HETO OOJIbIIE B apOMATHUYECKUU CEKCTET, TaK
KaK y aToMa Cephl MOJSPU3YEMOCTh BBIIIIE, UeM Y KHCJIOpOJa U a30Ta).

A301bl - 5TO TATUYIICHHBIE TETEPOLMKIIBI, Y KOTOPBIX 00a WJIK XOTS Obl OJIUH
reTepoaToM SIBIISIETCS aTOMaMU a30Ta.

[lupazon © MMHAA30]1 CHOCOOHBI KO BCEM TJIaBHBIM  THUIaM
apOMAaTUYECKUX AICKTPOPHIBHBIX 3aMEUIEHUH - TaJOrC€HHPOBAHUIO,
CyIb(UPOBAHNIO, HUTPOBAHUIO (B MOJIOXKEHUH 4, UITH TOXKE CaMoe ).
Kucnomno-ocuognuie ceotcmea

B psny as3onoB mupason U MMHAA30J, KPOME OCHOBHBIX CBOMCTB,
MIPOSBIIIOT CIA0OKHUCIIBIC CBOMCTBA, 3a cyeT atoma Bojopoja NH-rpynmbr.
Otu coeanHeHUsT aM(POTEPHBI, TaK KaK OHU 00Pa3yIOT COJIM KakK C KACIOTaMH,
TaK U HIEJI0YaAMH.

O,;N SO;H
/ )\ 'HNO3(H,SOy) / \\H 2S04(SO5) L )
| “H.O I|\J -H,O
H
4(5)-HUTPOUMM 130T -HCl +C£l_7_ 4(5)-umuaaszon
cynbhoxkucaora
Cl
7O\
2 , B
5 S
4(5)-xnopuMu1a30J1 ‘cs
HCaIII/I,IIO(i)O6HOCTB a30JI0B, TO €CTb HCOCMOJICHHMEC HMX B IIPHUCYTCTBHU

CUJIbHBIX MUHCPAJIbHBIX KHUCJIOT.
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Hanuune B Monekyne umugazona NH-kucioTHoll rpynnupoBKH U

OCHOBHOTO aTtoma azora —N= CIyXHT TOpUYUHON  0Opa30BaHUS
MEKMOJIEKYJIIPHBIX aCCOITMATOB 3a CUET BOJOPOJIHBIX CBSI3CH.
CrencrsueM TaKoOH accolralnu SIBJIAETCS OBICTpBII

MEKMOJICKYJISIPHBIA ~ BOJAOPOAHBIM ~ OOMEH, KOTOPBIM TPUBOJUT K
HPOMOMPONHOU MAYMOMEPUU Y HEKOTOPBIX TETEPOLIMKIIOB.
CH, CH;
N\l H-

BT I

4—1\'1GTHJTHMH,U,ZI30II S-MEeTHJIMMU1a30J1
((GBICTpaSI» TayTOMEpHUA

A VUNaocTpaTUBHBIA  MaTepuaJl. TpPUBEJAEHBI B BUJE MPE3CHTAllMU B
MYJITBUMEIUH.
S./Iutepartypa:

OcHoBHasn:
1.Jdoypen6ekos, K. H. Opranukansik xumust. T.1 : okyneik / K.H. [JoyperOekos. - [LlpmvmkenT : Omem, 2016. -
500 oGer. c.
2. Jloypen6ekos, K. H. Opranukansik xumus. T.2 : okyasik / K. H. [loyperOexos. - HIsimkeHT : Onem, 2016. -
432 Ger. c.
3.ITarcaeB O.K. Opranukaiblk XUMHS: OKYJIBIK —AJMatsel: OBepo, 2015-616 Ger.
4. laypenoexoB K. H., Annxanosa X.b., KaruanoBa A.b.Opranukansik Xxumus, oKy Kypaisl, LLIbIMKeHT,
«Omem» Gacmaxanacsl, 340 6et,2024x.
5.3ypabsin, C. D. Opranuyeckast xuMus : yuae0. s mea.By3os/ C. 3. 3ypabsu, A. I1. JIyusus ; nox pex. H. A.
TrokaBkuHOU. - M. : DOTAP - Menmna, 2013. - 384 c. : ni
6.3ypadsH C.D. Oprannveckas xumus . Yueonuk. M: TEOTAP-Menna, 2014
7.Azimbayeva, G. T. Organic chemistry : textbook / G. T. Azimbayeva. - Almaty : [s. n.], 2016. - 313 p.
8.Tukibayeva, A. Chemistry of functional derivatives of organic molecules [: study book. - Almaty : "Evero" ,
2015. - 180 p.
9.0pranukansiKk Xxumus ; oKyibIK / O. @. CeitimxaHoB. - Anmars : DCIIH, 2023. - 416 6.
10.Opraunukansik xumust. T.1 : okynsik / K.H. [loypen6exos. Anmatsr : New book, 2022. - 320 6er. c.
11.Opranukansik xumus. T.2 : okynsik / K.H. Jloypeubexos. Anmatst : New book, 2022. - 388 Ger.
12.0Opraunukansix xumust. T.3 : okynsik / K.H. Jloypeu6exos. Anmartsr : New book, 2022. - 284 Ger.
JonoaHutenbHas:
1.ITarcaes ©.K., AnnxaHoBa X.b., AxmeroBa A.O. OpraHuKajbIK XMMHS [IOHIHEH 3€PTXaHAIbIK-TOKIPUOEIiK
ca0akrapblHa apHAIFaH OKy-oicTeMeNik Kypaisl, OKy —amicreMenik Kypansl. [eivkent, 2012x., -168 0.
2.IlatcaeB A.K, AnnxanoBa X.b., AxmeroBa A.A, YueOHO-MeTOIUYECKOEe  TOCOoOUe ISt JIAOOPaTOPHO-
NPaKTHYECKUX 3aHATHH 110 OpraHMYeCKOM XUMHHK . YueOHo-MeToquueckoe nocodoue. LIsmmkent, 2012,-164c.
JuiekTpoHHBIE pecypcbl FOKMA
13nexrponnas budianoreka FOKMA - https://e-lib.skma.edu.kz/genres
2PecmyOiMKkaHCKas MEXBY30BCKas dJieKTpoHHas Oubnmoreka (PMOB) — http://rmebrk.kz/
3Ludposas oudbaroTeka «Aknurpressy - https://www.aknurpress.kz/
45nexTpoHHas oubimoreka «dnurpady - http://www.elib.kz/

5Dmnurpad - moprana MyJIbTUMEIUIHBIX yaeOHuKoB https://mbook.kz/ru/index/
69BC IPR SMART https://www.iprbookshop.ru/auth
7uH(pOpMaIIMOHHO-TIPaBOBasi cucteMa «3aHy - https://zan.kz/ru

8Medline Ultimate EBSCO

9eBook Medical Collection EBSCO

10Scopus - https://www.scopus.com/

6. KoHTpoibHbIE BONPOCHI:

1. HpC,IICTaBI/ITCJII/I ITUYJICHHBIX I'C€TCPOLUMKIIOB U UX
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KJaccuduKams;

2. OOpsacuure npespanieHus FOpbena.

3. UeMm oOpsacHseTcs anmuaopoOHOCTh TSATUYICHHBIX TE€TEPOILUKIOB C
OJIHUM T'€TEPOATOMOM.

Jlekmus Ne6

1. Tema: PeakuuoHHasi CmoCOOHOCTh IIECTHYJIEHHBIX
reTepouNKJINYECKUX COeTMHEeHU

2. Heab: CdopmupoBaTh 3HAHUS PEAKIUH SISKTPOYHIHLHOTO
3aMEICHUsS B apOMaTHUYECKOM PpPsAAy KaK OCHOBY JUIs
IIPOTHO3UPOBAHUS PEAKIIMOHHOM CHOCOOHOCTH MATUUIICHHBIX
TETEePOIMKIOB W CPaBHMBATh PEAKIMOHHYIO CIIOCOOHOCTh
MATUYWICHHBIX TETEPOIUKIOB BO B3aUMOCBS3U CO CTEIEHBIO HX
apOMAaTUYHOCTH, a TaKXe€ KHUCIOTHO — OCHOBHBIX CBOMCTB
OPraHMYECKUX COCMHEHUN /11 CPABHUTEIILHON OLICHKH.

3. Te3ucel JeKnu

I'emepoyuxnuueckue coeounenuss — OSTO BEIIECTBA, MOJICKYJBl KOTOPBIX
IUKJINYECKUE U COACPkKaT B IMKJIE KPOME YIJIEPOJHBIX aTOMOB OJIMH WJIW JBa
HEYTJIEPOJAHBIX aTOMa — TE€TEPOATOM.

A301bl - 3TO NATUYIICHHBIE T€TEPOLMKIIBI, Y KOTOPBIX 00a WU XOTSI ObI OJUH
reTepoaToM SBIIICTCS aTOMaMHU a30Ta.

[Mupazon u HUMHAA30J1 CHOCOOHBI KO BCEM TJIABHBIM  THUIIAM
apoOMaTUYECKUX  DJICKTPOPMIBHBIX 3aMEIICHUH - TaJOreHUPOBAHMUIO,
CyJb(hHpOBaHNIO, HUTPOBAHUIO (B MOJOXKEHUH 4, UK TOXKE caMoe 5).
Kucnomno-ocnosnwvie ceoucmsa

B psany a3osnoB mupa3on M MMHAA30J, KPOME OCHOBHBIX CBOMCTB,
MPOSIBIIIOT CIA0OKHUCIIbIE CBOMCTBA, 3a cUeT aroMa Bojopojaa NH-rpynmbr.
OtH coennHEHUs aMbOTEPHBI, TaK KaK OHM 00pa3yrOT COJIM KaK ¢ KUCIIOTaMHU,
TaK U IeJI0YaMH.

AN *‘HCHHC]Q_\\N +KOH (_\\N
N/ SRR (7 ABAN ¢ N/

i tl K

[Tupozommit xa0puz MUpazo MUPa30-Kaaui
O>N SO;H
: N —N
[ N HNOy(H,S50:) / Wmsoqsoy D
I - -H,O II\I -H>O i T\IJ
H H H
4(5)-HUTpOUMM 301 -HCl +Cl‘.lg 4(5)-umuga3os
cynbhoxucnora
Gl
7\
D
5|

4(5)-xn1opuMHAa30J1
48
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B koTopom coxpaHeHa apomaTHYecKasi CTPYKTypa, a MOJOXKUTEIbHBIN 3apsi
PaBHOMEpPHO  pacmpeliefieH 10  Bcell  MoJekyne. OTHUM  OOBsiCHsETCA
HeanuaJ0PpoOHOCTh a30JI0B, TO €CThb HEOCMOJICHHE HX B MPUCYTCTBUU
CUJIbHBIX MUHEPAJIbHBIX KUCIIOT.

Hanuune B Monekyne umugazona NH-KUCIOTHON rpynmupoBKH U

OCHOBHOTO ~ aroMa azota —N= CIyXuT TpUYUHOH  0Opa3oBaHUS
MEKMOJIEKYJIIPHBIX aCCOI[MATOB 3a CUET BOJOPOJIHBIX CBSI3EH.
CnencreuemM TaKou accouranuu SBJIAETCS OBICTPBII

MEKMOJICKYJIIPHBIA ~ BOAOPOAHBIN  OOMEH, KOTOPBIM MPUBOIUT K
nPOMOMPONHOU MAYMOMEPUN Y HEKOTOPBIX T'€TEPOLMKIIOB.
CH; CH;
N H-

At &

4-MeTUIIUMU1a30J1 5-MeTUIuMUAa3071
«ObICTpasi» TayTOMEPHUs

A3unur: IMUPUIUH, XUHOJIMH, N30XWHOJIMH, aKPpHUIAWH.

S WO, oo

HHPH,HHH XHWHOJIMH H30XHHOJIMH AKpHUIWH

[TupuawH 007amaeT OCHOBHBIMH CBOMCTBAMH, TaK KaK COACPKUT aTOM a30Ta, B
W3BECTHOM CTETCHW aHOJIOTMYHOW a30Ty aMWHOB. BomHBIC pacTBOpBI MHUpHIWHA
OKpallMBaOT JIAKMYC B CHHHMH IIBET, TaK KakK MHPUIWH, MOAOOHO aMHHaM,
obpa3syeT ¢ BOJOM COeIUHEHHUE, aHOJIOrHYHOe ruapookucu ammonus ["NH4]JOH:

Qw0
N

+

H

B cBsi3u ¢ 3TUM BOJHBIE PAacTBOPHI MUPHUAMHA OCAXKIAOT U3 pactBopa PeCls
0CaJIOK THIPOOKHUCH KeJie3a.

S(CHNHIOH + FeCl,  —Pe(OH)| + 3[CHNHICI

C cupHBIMU MHUHCPAJIBHBIMU W OPraHU4YCCKHMHU KHCJIOTaAMH IIMPUAWMH O4aC€T
XOpOoIIO KPUCTAJUINIYIOMIUCCS COJIN:
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Peakxyuu oxucnenus

SAapo nupuIMHA CTOJb )KE CTOMKO, Kak U A1apo 6enzona. [Ipu okuciaenuu
rOMOJIOTOB MUPUJIMHA OKUCTISIOTCS JIMITH OOKOBBIE 1IEMHU U TIOJTy4at0TCs
NUPUIUHKAPOOHOBBIE KUCIOTHI.

Peakyuu 6occmanognenus

[Ipu nprcoeuHEHUH ABYX aTOMOB BOJIOPOJa 00pa3yroTcs -
JTATUIPOTIHUPUTHHBI.

[Ipu mpucoeAMHEHUN YETHIPEX aTOMOB BOJIOPOIA -
TETParuIpPONUPUINHBI (TUIICPUICUHBI).

[Ipu npucoeAMHEHUH 1IECTH aTOMOB BOAOPOJA - T€KCAruAPONMUPUTUHbI

(MUIEepUIUHBI).
gow =0
N

N
H

A3unamu HA3BIBAIOT NPOW3BOJHBIE WUIECTHUYJICHHBIX LHKIOB C JBYMS WU
Ooyee rerepoaroMamMH, U3 KOTODPBIX, [0 KpailHEW Mepe, OJIUH SIBISETCS aTOMOM
asora.

Juasunsl: THAPUIA3UH, TNHUPUMUAMH W nupasuH. OHHU  SABISIIOTCA
CTPYKTYPHBIMH U30MEPAMH.

G600 00

[Mupanazun MUPUMUIIH MUpa3vuH OKCa3WH
THA3UH
(1,2-muasun) (1,3 - quasun) (1,4-1ua3un)
Taymomepus nupumuouHOB8bIX OCHOBAHULL
[Tpon3BoaHBIC MUPHUMHIWHAAN-, TPU- U TETPAOKCHUIIPOM3-BOIHBIC MUPHUMHUINHA
TIOJTyYEHBI U3 MPOTYKTOB THAPOJIN3a HYKICHHOBBIX KHCIIOT.
Ypauui (2,6-1HOKCUTUPUMUJIHH )
JlakTumuast popma <maktamHas ¢popma
Jlakmum-nakmamuaa maymomepus - MUTpallds aromMa BOAOpoAa OT
KHUCIIOpPOJIa K aTOMY a30Ta.
HnTo3un (4-aMUHO-2-TUAPOKCUITUPUMUTHH )
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Jnst  aMUHOMPOU3BOAHBIX TMHUPUMHUJMHA CBOMCTBEHHO  AMUHO-
UMUHHAA Maymomepus

bapbutypoBas KuciI0Ta - 3TO UUKIMYECKUHA ypeus, 0O0pa30BaHHBIN
OCTaTKaMU MOYEBHUHBI U JBYXOCHOBHON MaJIOHOBOU KUCIIOTHI.

bapburan (BepoHan) - AuUATHIOApPOUTYpOBas KHCJIOTa, €ro IMOJy4aroT
KOHJICHCAIIUEd MOYEBHUHBI W  JUAITUIOBOTO dQHUpa TUITHIMAIOHOBOU
KHUCIIOTHI:

Twamue wian adeBpuH (BuTamMuH Bl) - comepkuT B MOJIEKyJe sjpa
MUPUMHINHA ¥ THA30J1a CBSI3aHHbIC METUJIEHOBOUW IPyMIIIOMN.
A UN0CTPATUBHBIA ~ MaTepuaJsl. TM[pUBEJAEHBI B BUJE MPE3CHTALMU B
MYJITBUME]IUH.
S./Iutepartypa:

OcHoBHas:
1.Jdoypen6ekos, K. H. Opranukansik xumust. T.1 : okyneik / K.H. [loyper6ekos. - [lIpmmkenT : Omem, 2016. -
500 oer. c.
2. oypen6ekos, K. H. Opranukansik xumust. T.2 : oxynsik / K. H. [loyper6ekos. - [lpmvkerT : Onem, 2016. -
432 Ger. c.
3.ITatcaeB ©.K. Opranukanblk XUMUs: OKYIBIK —AIMaTs: IBepo, 2015-616 Oer.
4. laypenoexoB K. H., Annxanosa X.b., KarqyanoBa A.b.OpraHukaislk XUMUsl, OKy Kypausl, [IIbIMKeHT,
«Onem» Oacmaxanackl, 340 0er,2024:x.
5.3ypabsn, C. O. Opranudeckast xumus : yue0. 1 Mea.By3os/ C. O. 3ypadsH, A. I1. Jlynsun ; noa pen. H. A.
TrokaBkunoi. - M. : I'DOTAP - Meaua, 2013. - 384 c. : un
6.3ypabsu C.D. Oprannueckas xumus . Yueouuk. M: TEOTAP-Menua, 2014
7.Azimbayeva, G. T. Organic chemistry : textbook / G. T. Azimbayeva. - Almaty : [s. n.], 2016. - 313 p.
8.Tukibayeva, A. Chemistry of functional derivatives of organic molecules [: study book. - Almaty : "Evero" ,
2015. - 180 p.
9.0pranukansik xumus : oKyibIK / O. @. CeitiTkaHoB. - Anmarst : DCIIN, 2023. - 416 6.
10.Opranukansik xumust. T.1 : okyssik / K.H. [loypen6exos. Anmmartsr : New book, 2022. - 320 6er. c.
11.0pranukansik xumust. T.2 : okyibeik / K.H. Jloypendekos. Anmartsr : New book, 2022. - 388 Ger.
12.0Opranukansik xumus. T.3 : okyisik / K.H. [loypen6ekos. Anmarst : New book, 2022. - 284 6er.
JlonmoJiHUTEILHAS
1.ITatcaeB ©.K., Anuxanosa X.b., AxmMeToBa A.O. OpraHuKanbIK XUMH IOHIHEH 3€PTXaHAIBIK-TOKIPHOETiK
cabaKTapblHa apHaJFaH OKy-dicTeMelnik Kypaibl, Oky —opictemenik Kypaibl. IlIbivkent, 2012x., -168 0.
2.ITatcaeB A.K, AnuxanoBa X.b., AxmeroBa A.A, YueOHO-METOIUYECKOE  MOCOOUE Jist JIAOOPATOPHO-
NPaKTHYECKUX 3aHATHH 110 OpraHMYeCcKoi XuMuH . YueOHo-MeTouueckoe nocodue. Ulbimkent, 2012,-164c.
JuiekTpoHHBbIE pecypcbl FOKMA
19nexrponnas oudnnoreka FOKMA - https://e-lib.skma.edu.kz/genres
2PecnyOnukaHCcKass MEXBY30BCKas JIeKTpoHHas Oubnuoteka (PMDOB) — http://rmebrk.kz/
3Iudposas oudbmmorexa «Aknurpressy - https://www.aknurpress.kz/
43nektponHas oubdaunoreka «nurpady» - hitp://www.elib.kz/
5Dmnurpad - mopTan MyJIbTUMEINIAHBIX yueOHnkoB https://mbook.kz/ru/index/
69BC IPR SMART https://www.iprbookshop.ru/auth
TuHOpMaOHHO-TIpaBoBas cucteMa «3aHy - https://zan.kz/ru
8Medline Ultimate EBSCO

9e¢eBook Medical Collection EBSCO
10Scopus - https://www.scopus.com/

6. KontpoJjibHbIe BONIPOCHI:
1. Pacnionoxure cienyromnye COeTUHEHUSI B TIOPSIKE YMEHBITICHUS
OCHOBHOCTH: &) MUpUJIa3nHa; 0) TUPUMUINHA; B) MHUPA3HHA;
2. PacnonoxuTe B OpsiIKE YBETMUYEHUST PEAKIIMOHHOM CIIOCOOHOCTH B
peakIusIxX MMEKPOPIILHOTO 3aMEMIeHHs: OCH30JI, TUPUMUINH, TUPUTUH,
XUHOJIVH.
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3. [IpuBenuTe cxemy CUHTE3a 0apOUTYPOBOM KUCIIOTHI.
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