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Pabouass mporpamMma cocTaBieHa B COOTBETCTBHH C DenepanbHbIM TOCYJapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAaHIAPTOM BBICHIEr0 O00pa3oBaHUs IO HarpasieHuto noarotoBku 04.06.01
Xumuyeckue Hayku (YpOBEHb TIOATOTOBKH KaJpOB BBICHICH KBau(UKauu) (yTBEpKICH
[Tpukazom MunuctepctBa oopazoBanus 1 Hayku PD ot 30.07.2014 Ne 869)

PABOYAS TTPOTPAMMA PACCMOTPEHA U OJJOBPEHA Ha 3acenanuu YueHoro coBera
HNpHX CO PAH mporokoa Ne 7 ot 30 mast 2018 r.

H.H. Tpodumona

HavanpHuk otrnena acnupaHTypsl  K.X.H. "/ // 2

1. Heau u 3axa4u y4yeOHOH THCHHUIIINHBI

PaccmaTtpuBaemass JUCHMIUIMHA OTHOCUTCS K OCHOBHBIM JUCIHILIMHAM IPU TOATOTOBKE
aCIMPAHTOB, 00yJarOIIUXCs 10 poduiaro OpraHudeckas XUMUsl.

Henabo wu3ydyeHHs TUCHUIUIHHBI SBISCTCS MpHOOpereHHe (yHIAMEHTAIBHBIX 3HAHUU W
MPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX Uil MPO(ECCHOHAILHOW HAayYHO-HUCCIICI0BATEIILCKOM,
WHHOBAIIMOHHOW M 00pa30BaTeIbHON JCATEILHOCTH B O0JIACTH OPTaHUYCCKOW XMMHH U B CMEKHBIX
obnactax Haykd; ¢opMuUpoBaHHE O00OOIIArOIMIe TeopeTHYecKoi 0a3bl UIss  U3YYEHHUS
(dyHIIaMEHTAIBHBIX OCHOB OPTraHMYeCKON XHUMHUU U BO3MOKHOCTH WX HCIIOJIb30BAHMSI HA TIPAKTHKE.

3agauu:

e (opmupoBanue y 00ydarOMUXCsI COBPEMEHHBIX MPEACTABICHUI 00 OPraHMYECKON XUMHUH, €€

POJIH ¥ 3HAYUMOCTH B COTIOCTABIICHUH C IPYTHMH XUMHUYCCKHMH HayKaMH;

® OCBOCHHE TCOPETHUYECKHX OCHOB OPraHMUYCCKON XUMUU;
e (opMuUpOBaHHE TIYOOKOrO MOHMMAHHUS OOIIMX 3aKOHOMEPHOCTEW 3aBUCHMOCTH CBOWCTB

OpPraHUYECKUX COSAMHCHUN OT UX CTPOCHHS,

® OCBOCHHME HABBIKOB TEOPETHYECKOTO  aHaliM3a  PE3yJIbTaTOB  AKCIEPHUMEHTAIBHBIX
HCCJICIOBAaHMM B 00JIACTH OPraHUYCCKON XUMUH;

® OCBOCHHE METOJIOB TUIAHUPOBAHHUS IKCIICPUMEHTA U 00PaOOTKH COOCTBEHHBIX HCCIICIOBAHUIT;

e OOydeHHE YMEHHUIO CHUCTEMATHU3HpPOBAaTb M  0000IIaTh  PE3yNbTaThl  COOCTBEHHBIX

WCCJICIOBAaHUH B CONIOCTABIICHUH C U3BECTHBIMH JINTEPATYPHBIMH JIAHHBIMH;

e o0O0yyeHHE yMEHHI0O OQOPMIATH pE3ylIbTaThl COOCTBEHHBIX HCCIEAOBAaHUNW B BHIE

MyOIMKaIui, OTYETOB, TOKIA/I0B;

® OCBOCHHE METOJIMKH IPEIOaBaHMsI XUMHUH.

2. MecTto aucuuimiinHel B ctpykrype OOII

2.1. YVuebnas mucummummbaa b1.B.OJ1.2 «TeopeTnueckue OCHOBBI OPTaHUYECKOH XHMHU
BXOJIUT B BapUaTUBHYIO YaCTh MEXAUCHUIUIMHAPHOTO MpodeccuoHanbHoro Mmoayist OOIL.

2.2. JlanHas mporpaMMa CTPOUTCS Ha INPEEMCTBEHHOCTH TPOTPAMM B CHUCTEME BBICIIETO
oOpa3zoBaHus M mpenHasHaueHa i acnupanToB MpHUX CO PAH, npomenmux obydeHue 1o
IIpOrpaMMe MarucTpoB WM CHEUATMCTOB, IPOCIYIIABIINX COOTBETCTBYIOIINE KYPChl U UMEIOIINX
[0 HUM TOJOXHTENbHbIE OLEeHKH. OHa OCHOBBIBACTCA Ha MOJOXKEHUSAX, OTPAXKEHHBIX B YU4EOHBIX
IporpaMMax yKa3aHHbIX YypoBHeW. [Insg ocBoeHms aucuuimHbel «TeopeTndeckre OCHOBBI
OpPraHUYeCKOM XHMMHUU» TpeOYIOTCS 3HAHUS W YMEHHUs, NPHOOpPETeHHBIE OOYYaIOUUMHCA B
pe3ysbTaTe OCBOEHUS PsAJia MPEIIECTBYOUINX JUCIUILIUH (pa3esioB AUCIUILIINH), TAKUX Kak:

—Oprannyeckast XuMus;

—PU3NKO-XUMHYECKHE METO/Ibl AHAIIN3A,

—XUMHS BBICOKOMOJIEKYJIIPHBIX COEIUHEHU;

—@du3nyeckas XUMUS;

—Heoprannueckas xumus,

— AnamuTHyeckas XUMHUS,



— KBsanrTosas xumus;
— CTpoeHue BEIlECTBa;
— XHUMHYECKasA TEXHOJIOTHS.
2.3. lucuumummaa  «TeopeTudeckue OCHOBBI OPraHMYECKOWM XWUMHH» HEOO0Xoauma IpH
IIOATOTOBKE K IOCYIapCTBEHHOM UTOTOBOM aTTECTALUH.

3. TpeOoBaHusl K pe3yJbTaTaM OCBOEHHSI JUCHUNIHHBI

IIponiecc wu3yueHuss OUCHMILIMHBI «TeopeTmyeckue OCHOBBI OPraHUYECKOM XUMMK»
HanpasjieH Ha (OPMUPOBAHME FIEMEHTOB CIEAYIOIUX KoMieTeHuui B cootBercTBUU ¢ OOII mo
Hanpasienuto noarorosku 04.06.01 Xumuueckue Hayku, npoduias Opranndeckas XUMUS:

Ilpogpeccuonanvnvie komnemenyuu

» BiazeHue 0a30BBIMH IPEJCTABICHUSIMU O TEOPETUYECKUX OCHOBAX OPTaHMYECKOH XUMMH,

MEXaHM3MaX OPraHWYeCKUX peakUud, CTEPEOXUMHUHU, XUMHUHU DJIEMEHTOOPIaHUYECKUX U

BBICOKOMOJIEKYIISIpHBIX coenunenuii (ITK-3).

Ilo oxkOHYaHMM U3YYEHUS JUCLUILINHBI ACIUPAHTHI JTOJIKHBI:

3namop:

® 3aKOHOMEpPHOCTH CTPOEHHS, METOJbl IOJY4YEHUs, XMUMHMUYECKHE CBOMCTBA U OCHOBHBIE
HalpaBJICHUs IPAKTUYECKOIO  MCIOJIb30BAaHMSI OCHOBHBIX  KJIACCOB  OPraHMYECKHX
COETUHEHUM,

® TUIOBBIE METOJbl U COBPEMEHHBIE METOJOJOTUU OPraHUYECKOTO CHHTE3a, MUCIOJb3YyeMbIe
peareHThl 1 000pyAOBaHUE;

e MEXaHM3Mbl XUMUYECKUX PEaKIUil B OpraHMYecKON XUMHUH, MMOAXObl U METObl U3yUCHHUS
MEXaHHU3MOB,

® BIHSHUE CTPOEHHMS Ha PEAKLUOHHYIO CIIOCOOHOCTb M (PU3MKO-XMMHUYECKUE CBOMCTBA
OpPraHUYECKUX COEeTMHEHUH;

e (U3HKO-XMMHYECKHE METOAbl HCCIIEIOBAHUS CTPOEHUS OpPraHMYEeCKUX COEAMHEHUH WU
pEaKUHl OpraHNuYECKON XUMUH;

® COBPEMEHHYIO NMEPUOJUUYECKYIO JIUTEpaTypy (KypHasbl) U 3JEKTPOHHbIE 0a3bl JAHHBIX I10
OpPraHUYeCcKO XUMHUH, METO/Ibl TOUCKA HH(POPMALIUK O CBOMCTBAX U CUHTE3€ OPraHUYECKUX
BEIIIECTB;

® [PUHLMIBI  TEOPETUYECKUX  PAcCUe€TOB  CBOWCTB  OpPraHMYECKUX  COEAMHEHMH,
TEPMOJMHAMHYECKUX U KHHETUUECKUX MTapaMETPOB PEAKIIMM B OPraHUYeCKON XUMMUH;

® DOJb U MECTO OPraHWYECKOM XMMHUHU B cucTeMe (yHIAMEHTAJIbHBIX XUMHUYECKHUX HayK U
IIPOU3BOJICTBE COBPEMEHHON MHHOBAIIMOHHON ITPOYKIINH.

Ymems:
o BI)I6I/IpaTB METOAbI U peaFeHTBI JJIA OCYHIGCTBJ'IGHI/ISI HaHpaBJ'IeHHOFO OpFaHI/I‘IGCKOFO
CUHTE3A,;

® [IPOBOJIUTH Pa3/IEJICHUE PEAKLIMOHHBIX CMECEH, OMpPEAENATh COCTaB U CTPOEHUE MPOIYKTOB
peaKHI/Iﬁ C IIOMOIIIBKO XUMHUYCCKUX U (1)I/I3I/IKO-XI/IMI/I'-I€CKI/IX METOIO0B,

® OCYILIECTBISATh MMOMCK METO/OB MOJIYYEHUSI U CBOMCTB 3JIEMEHTOOPTaHUYECKUX COEIMHEHUU
C MCTIOJIb30BaHUEM COBPEMEHHBIX 0a3 JaHHBIX U IOUCKOBBIX CHUCTEM,

L] HpOBOI[I/ITB MOI[CJ'II/IpOBaHI/Ie XUMHUYCCKUX peaKuMﬁ C HUCIIOJIb30BAHHUECM HOHYBMHI/IpI/I‘IeCKI/IX
nu H€3MHI/IpI/I‘—IeCKI/IX KBAHTOBO-XUMHNYCCKUX MCTOIOB.

Hmemob onvim:

(] HJ'IaHI/IpOBaHI/ISI 158 HpOBe}IeHI/IH OpFaHI/I'-IeCKOFO CHHTE3a,

® OUUCTKH E)J'IeMeHTOOpFaHI/I'-IeCKI/IX BCIIICCTB 158 I/I)ICHTI/I(l)I/IKaHI/II/I nx CTpOGHI/ISI C
HCIIOJIB30BAHUECM XUMHNUYCCKUX U CI)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX METOOAO0B,

® MOJCIHUPOBAHUSA CBOMCTB BEUIECTB W [AapaMETPOB OPraHUYECKUX peakuud C
HCITOJIb30BAaHUEM KBAaHTOBO-XMMHYECKUX METOIOB,;

® HallnucCaHus HayllHI)IX OTYECTOB, CT&TGI)II, HpOGKTOB.



4. CTpyKTYypa M coiep:kaHHe y4eOHOH AUCHUIIIMHBI

OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHble eAnHUIbI (144 yaca).

4.1. CtpykTypa 1M CUHIIIHHBI

Ne | HaumenoBanue O6bem yueOHOM paboThl, U Bun
JUCLHUTIIIUHBI Bcero Bcero W3 aynuTopHbIX CamocT. | HTOrOBOrO
ayautopH. | Jlekn. | JIa6. | Ilpakt. | KCP | pabota | KOHTpOJIsS
1 | Teoperuueckue
OCHOBBI 144 | 54 27 | - | 27 |36 | 54 fud.
OpraHUYeCKON XUMUHU Janet
4.2. Coagepxanue JUCUMIIIMHBI
4.2.1. Pazaesibl AMCHUIIMHBI M BU/ABI 3aHATHI
Ne HaumenoBanue Bunbl yueOHOI paboOThI U TPYAOEMKOCTb, 4 DopMBI TEKYIIETO
pa3zenoB U TEM Beero | Jleku. | JIa6 | IIpakr | CP | KCP KOHTPOJIA
yCIIEBAEMOCTHU
1 3aKOHOMEPHOCTH
CTPOEHHUS U
PEaKLMOHHOIO 9 2 ) 5 3 5 VY CTHBIN TpyNIOBOU
MOBEJCHUS onpoc
OpraHUYECKUX
COEIMHEHUI.
2 OCHOBHBIE TIOJIOKEHUS 9 2 ) 5 5 3 VY CTHBINM rpynnoBoi
KBAHTOBOU XMMMHH. onpoc
3 Kraccudukarus Y CTHBIH rpyNImoBoi
peakiuii B 9 2 - 2 3 2 onpgf
OpraHMYECKON XHMUHU.
4 Teopuu KUCIoOT 1 9 2 ) 5 3 5 VY CTHBIN TPYNIIOBOU
OCHOBaHUH. orpoc,
5 Bnusinue cpenpl Ha . .
Y CTHBIN IpynInoBoi
CKOPOCTH U PAaBHOBECHE 8 1 - 1 4 2 onpoc
OpPraHMYECKUX PEaKLIUH.
6 Kapb6enueBbie HOHBI 8 1 ) 1 4 5 VY CTHBIN TpyNIOBOU
(xapOOKATHOHBI) onpoc
7 PanukansHbIE TPOLIECCHI. 8 1 ) 1 4 5 VY CTHBIN TpyNIOBOU
oInpoc
8 Peakuun YCTHBIN IpynnoBon
HYKJICO(UITHHOTO 9 2 - 2 3 2 OTIPOC, peIIeHHe
3aMellEHUsl. 3a1a4y
9 DnexTpopuIIbHBIE Y CTHBIH rpynmoBon
peaxkuuu B 9 2 - 2 3 2 OIIpOC, PELIEHUE
OPraHNYeCKON XUMHH. 3a/1a9
10 | Peakuun 9 2 ) 5 3 5 Y CTHBIN IpynnoBoi
AIIMMHUHHPOBAHUS oTpoc
11 | [IpucoeauHeHue mo
KpaTHBIM YIJIEPOJI- 8 1 ) 1 4 5 Y CTHBIN TpynnoBOH
YIJIEPOIHBIM CBSI3AM onpoc




12 | HykneodunbHoe Y CTHBIN TPyNTIOBOMA
MPUCOECIUHEHHE K 8 2 - 2 2 2 OMpOC, PEIICHUE
KapOOHWJILHOM TpyIIIe. 3a/1a4

13 | [leperpynmupoBKH B VY CTHBINM rpynnoBon
KapOOKaTHOHHBIX 8 1 - 1 4 2 OTIPOC, PEIICHUE
MHTEpMEUaTaXx. 3a/1a4

14 | MonekynspHbIe Y CTHBIN TPyNIOBOMA
peaxkuu. 8 1 - 1 4 2 orpoc

15 | CornacoBaHHbIe Y CTHBIN IpynnoBoi
peaKIuH. 7 1 - 1 3 2 oI1Ipoc

16 | JIBoiicTBeHHas
peaKMOHHAS . .
CHOCOGHOCTE 1 VY CTHBIN TPyNIIOBOU

9 2 - 2 3 2 orpoc
TayToOMEpUs
OpraHUYECKUX
COEeIMHEHUI.

17 | OcHOBBI (HOTOXUMHH VY CTHBIH IPyNIIOBOi
OpraHUYECKUX 9 2 - 2 2 3 orpoc
COEJIMHEHUI.

Bcero yacoB: 144 27 - 27 54 36

4.2.2. Conep:xkanue pa3aeoB THCHUILINHBI
Ne | HaumeHnoBanue pasnena Copepxanue pazzena (TeMbl) DopMbI
JTUCLUIIMHBI IPOBEJCHUS
3aHATUI

1 | 3akoHOMepHOCTH CoBpemeHHble TpeacTaBieHuss o npupone | Jlekiuwy,

CTPOCHHUS U XMMHYECKOM  CBsi3M.  Tumbl  CBA3€W B | CEMHUHApBHI,
PEAKMOHHOTO opraHudeckol xumuu. ['mOpuau3zanys aToMoB | CAMOCTOSTENIbHAS
MOBEICHUS yriepoia W a3zora. OJEeKTpoHHbIe 3(dekTsl. | paboTa
OpPraHMYECKHUX OneKTPOOTPULATENIBHOCTD aTOMOB u
COCTUHEHUN. 3aMeCTHUTENEH.

[lonatue o koHpopmauuu Mojaekynsl. CBs3b

KOH(OpMallU¥ M PEAKIHMOHHOM CHOCOOHOCTH.

ITpuamun  Keptuna-I'ammera. Homenknarypa

TEOMETPUUECKUX  HM30MEpPOB. OHAHTHOMEPHS.

Acuvmmerpuss W XupanbHOCTh. HomeHnkiatypa

ONTUYECKUX AHTUIONOB. HeyriepoaHsie aTOMBbI

KaK HEHTPhl XUpaTbHOCTH. CrIOCOOBI MOTyYeHUs

U pa3eleHusl SHAHTHOMEPOB.

2 | OcHOBHbIE MTOJIOKEHUST | ATOMHBIE U MOJIEKYJsipHble opOuTanu. [lonarue | Jlekuun,

KBaHTOBOI XUMUHU. 0 MOJIyDMIIMPUYECKUX METO/1aX, OCHOBAHHBIX Ha | CEMUHApBI,
npubmmxennn Xaptpu-®oka (MNDO, AMI, | camocrosTenbHas
PM3 wu np.). Memoow ab initio. Teopus | pabota
BosMmymieHuid MO. Ilonarue o pe3oHaHce B
KJIACCHYECKOW M KBaHTOBOM xumuu. [IpaBuio
XIOKKEJS. Me3onoHHbIE COEIMHEHMUSL.
ApPOMaTHYHOCTh C AHTHAPOMATUYHOCTD.

3 | Knaccuduxanus Knaccudukanus peakiuii mo tumy obpasoBanus | Jlekuuu,
peakuuii B W pa3pbIBa CBA3EH B JMMUTUPYIOIIEH CTaJNM, IO | CEMUHAPHI,




OPraHWYEeCKOM XUMHUHU. | TUIIy pEareHTa M IO COOTHOLICHUID YHCIIA | CAMOCTOSTEIbHAsS
MOJICKYJl pEareHToB U MNpoAayKToB. Teopus | paborta
MIEPEXOTHOTO COCTOSIHHSL. Kunernueckue
YpaBHEHHUSI OCHOBHBIX THIIOB peakuuid. Merox
CTallMOHAPHOIO COCTOSIHUS (mpuHIUI
Bonenmrreiina). [Toctynar X3MMOH/IA.
Koppensiiimonnsie YpaBHEHUS, MIPUHLUIT
JUHEWHOCTH CBOOOAHBIX dSHepruii ['mbOca.

VpaBuenuss I'ammera wu Tadra. [IpuHnmn
KMKO u ero o0ocHOBaHME HAa OCHOBE TEOPUU
Bo3MyuieHuit MO.

Teopuu KUCIOT U Kucnoret bpencrena u Jletouca. KucnortHo- | Jlekuuu,

OCHOBaHUH. OCHOBHOE paBHOBECHE. [TonsiTue pH. | cemunapsl,
Kunernueckas u TEPMOJMHAMUYECKAS | CAMOCTOSITEIbHAS
KHCJIOTHOCTh. YpaBHeHue bpencrena. [locrynar | pabora
I'ammera. Tpunmun XKMKO u ero o6ocHOBaHue
Ha OCHOBE Teopuu Bo3myuieHuit MO.

Bumstnue cpenbl Ha Knerounsnii  s¢dexr. Bomopomgmas  cBs3b. | Jlekmun,

cKopocTH u paBHOBecue | Kimaccupukanuss ©  mKaidsl  HapaMeTpoOB | CEMHUHAPHI,

OPraHUYECKUX pacTBOpPUTENICH. YpaBHEHUs YHUHCTEHHAa W | CAMOCTOSTENIbHAS

peaKIuu. I'pronBanpia,  Konmnens-ITaasma. Biusiaue | paGora
accolMalMd HMOHOB Ha UX PEaKUUOHHYIO
CcrocoOHOCTh. YpaBHeHue Axkpu. MexdasHbiit
karanus. KpayH-3Quphl, KpunTaHabl, MOJAH/BI,
Karanu3aTopbl MexdasHoro nepeHoca. [lonstue
0 CyIIPaMOJIEKYJIIPHON XUMHH.

Kapb6enuennie cuctembl | ['eHepanus kapOOKaTHOHOB B pacTBopax u B | Jlekmuw,

U KapOOKaTHOHBI. razoBol  (asze. BuusHHME CTPYKTYpHBIX U | CEMHHApBHI,
COJIbBATAIlMOHHBIX (PAKTOPOB Ha CTAOUIBHOCTH | CAMOCTOSITENIbHAS
kapOokatnoHoB. KapOensl. CunrierHoe u | pabora
TPUIUIETHOE COCTOSIHME KapOeHOB. MeTo/bl
reHepaluu KapOEHOB U MX MCIIOJIb30BaHUE.

Hurtpensl, ux renepanusi, CTpO€HHE U CBOMCTBA.

PanuxanbHble Meronsl TEeHEpUPOBAHUS panukanos. | Jlexuuu,

IIPOLIECCBI. ONEeKTPOHHOE CTPOCHHE u (bakTophl | cCEMUHAPHI,

CTaOWIM3alMd  CBOOOJIHBIX paguKaioB. THIBI | caMOCTOATENbHAS
CTaOUIBHBIX CBOOOAHBIX paaukanoB. OcCHOBBHI | paboTa
meronoB OIIP u XIIS. Karmon- um aHuoH-
panukanbl. KoMmuiekcsl ¢ mepeHocoMm 3apsijia.
PanukanbHble M HMOH-paJlUKalIbHbIE PEAKINU
MIPUCOEIUHEHMS, 3aMeIIeHHs u
SIUMUHUPOBaHUSA. UHTMOUTOPBI, HHUIIMATOPHI U
IIPOMOTOPBI LIENHBIX peakuuil. Penokc-peakuu.
DJIEKTPOCUHTE3 OPTaHUYECKUX COEAMHEHUMN.

Peakuun HyxneodunbHoe 3amemienue B anudaruyeckoM | Jlekmuu,

HYKJIEOUIBHOTO psany. BuusHue crpykTypsl cyOcTpara M | CEMHHAapBHI,

3aMelEHUs. MOJIAPHOCTH PACTBOPUTENS] HAa CKOPOCTHM H | CAMOCTOATEIbHAs
MEXaHHU3M peaklnu. AHXHMEpHOe cojeiicTBre U | paboTa

CHUHapTeTH4eckoe yckopeHue. KoppensunoHusie
ypaBuenus CysiiHa-CkoTTa 1 JBap/ca.

HykneodunpHoe 3amernieHne TMpH  KpaTHOM
YIIIepOI-YTIIEPOTHON CBSA3H U B apOMATHUECKOM




aape. TunuyHble MEXaHU3MbI HYKJIEO(DUIHHOTO
3aMeIIeHUs y Sp2-THOPUIHOTO aToMa YTiepoja.
Bununbnbiii katuoH. Kartanus nepexoaHbIMU
MeTaJuIaMH. HyxneodunsHoe 3aMelIeHne
BOJIOpOJa (BUKapHO3HOE 3aMEIICHHE).
Kowmmnekcer Metizenreiimepa. HykneodunsHoe
3aMelIeHNe B apOMaTHYECKHX TIe€TepPOLUKIIAX.
Kune-3amenenue.

9 DneKkTpouIIbHBIE Mexanusmel  3amemenus  Sgl,  Sg2,  Sei. | JIeknuwm,
peaxkuuu B HyxkneodunpHblii  KaTanu3  3IEKTPOPHILHOTO | CEMHHAPHI,
OpraHMYECKON XMMUHU. | 3aMellleHusl. BnusHue CTpyKTypbl cyOcTpaTa M | cCaMOCTOSATEIbHAs

3¢ (}eKToB cpeasl HAa CKOPOCTh W HAmpaBJieHHE | pabora
peakuuii. IlpaBunma  opueHTanmMuM W UX
MOJIEKYJISIPHO-OpOHUTATbHAS UHTEPIIPETALIMSL.
DOnexkTpouiabHOEe 3aMelieHHe IPYTuX TpYIIIL,

Kpome BOJIOpOA. Nrnco-3amenienue.
Kunernueckue n3otonusie 3(HeKThl.

10 | Peakniuu MexaHu3MEbI reTepoIMTHYECKOro | Jlekuuu,

SIUMHHUPOBAHUS ANMMMHUHAPOBAHMUS. CTtepeodieKTpOHHbBIE | CEMUHAPBI,
TpeboBaHUs M crepeocnenuduaHocTs Tipu E2- | camocTosTenpHas
ANMUMHUHAPOBAHUU. Tepmuueckoe CUH- | paboTa
NMMHUHUPOBAHHUE.

11 | Ilpucoenuuenue mo OnexrpodunbHoe mnpucoeanHenue. CunbHble U | Jlekiuwy,
KPAaTHBIM yIJIepOA- ciabble AIIEKTPOUIIBI, MEXaHU3M U | CEMUHAapBI,
YIJIEPOIHBIM CBSI3SIM CTEpEOXHMMHUS  TMPUCOCOUHEHHS, PEruo- U | CaMOCTOSTENbHAS

CTEepeOCeNIeKTUBHOCTh peakuuii. [Ipucoennnenne | pabora
K COmpsbKeHHBIM cuctemaMm. HykieodunsHoe
MpUCOEAUHEHHE 10 KpaTHbIM cBsizsiM C=C.
Peakius Muxasnsi. AHMOHHAS TOJMMEpPHU3ALUS
oJie(rHOB.

12 | HykneodunbHoe Peakumn  xapOOHWIBHBIX  coeauHeHUW ¢ | Jlekuuu,
PUCOENHEHNE K HykjieopuiIamMu, B TOM 4Yucie ¢ KapOaHMOHAMM, | CEMUHAPBHI,
KapOOHWJIBHOM TPYIINE. | METAUNIOPTaHMYEeCKUMU peareHTaMu. Peakuus | camocTosTenbHas

AHpu. Mexanusm »sTepupuKanuM  KUCIOT U | pabora
[IOJy4YEHHUE aueraiei. Hykneodunsaoe
MPUCOEANHEHUE K ajbA- U KETUMUHAM H
KapOOHUH-UMMOHHMEBBIM  HOHaM  (peakuus
Mannuxa).

13 | IleperpynnupoBKy B Knaccudukanus neperpynnupoBok: | Jlekuun,
KapOOKAaTHOHHBIX MMHAKOJIMHOBAs U PETPONMHAKOIMHOBAS, | CEMUHAPBI,
WHTEepMeanaTax. neperpynnupoBKa JlembsiHOBaA. | caMOCTOATEIbHAS

[leperpynmnupoBka Barnepa-Meiiepseiina. | pabota
[leperpynnupoBKu ¢ MUrpallMed K aromMy a3oTa
(IF'odbmana, Kypumyca, bexmana). Peaxius
baiiepa-Bwuturepa.

14 | MonekynspHbIe [uc-tpanc-uzomepuszanmsi, pacnajg Mojekydn, | Jlekuuu,
peaKkiuu. pa3MbikaHue UKI0B. KoapKkTaTHbIE peakinu. CEMUHApBHI,

CaMOCTOSITeNIbHAs
pabota

15 | CornacoBaHHbIe Konuenmus COXpaHEHUS opburtansHO | Jlekuuu,
peaKkiuu. cumMmeTpun W TpaBwia ByaBopaa-T'odwmana. | cemunapsl,

DNEKTPOUUKINYECKHE PEaKlMi, CUTMaTPOMHBIE | CAaMOCTOSTENbHAS




neperpynnupoBku. [lepurnukinueckue peakmuu | pabota
(2+2) wu  (2+4)-uuknonpucoeauHenus. 1,3-
JUTIOJIIPHOE HUKJIONPUCOCTUHEHHUE.

16 | [ABoiicTBeHHas [IporoTponnsie u curmarponssle | Jlexkuuu,
peaKIOHHAs neperpynnupoBku. [IpaBuino Kopubmroma. Kero- | cemunapsi,
CIIOCOOHOCTD U €HOJIbHOE paBHOBecHe. HwuTpocoeanHeHUss U | caMOCTOATENIbHAS
TayToOMepus HUTPOHOBBIC KHCJIOTHI, HUTPO30COCAMHEHHUS H | paboTa
OpraHUYECKUX OKCHMBI. MeTaimoTponus
COCIUHEHUN.

17 | OcHoBHI poTOXUMUU CunrnetHele ¥ TpPUIUIETHbIE  cOCTOsiHMS, | JIekuuu,
OpraHUYEeCKUX bayopecneHIus u dbocdopecueHIus, | CeMHUHAPHI,
COCTMHCHUH. WHTEepKOMOWHAIIMOHHAsE KOHBepcHs. OCHOBHBIC | CAMOCTOSATEIbHAS

TUNIBI  (OTOXUMHUYECKUX peaknuid. SIBienue | pabora
(doToxpomMusma.

5. O0pa3oBaTesibHbIE TEXHOJIOTUH

1. AxTuBHBIE 00pa30BaTENbHBIC TEXHOIOTUU: JIEKIIMH, CEMUHAPBI U MPAKTUYECKUE PAOOTHI.

2. ConpoBO/IeHHE JICKIMIA BU3YaJIbHBIMUA MaTepHallaMH B BUJIE CJIAiI0B, TIOATOTOBJICHHBIX C
WCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTUM, NPOEUUPYEMbIX Ha BKpaH C
IIOMOUIbIO BUJEOIIPOEKTOPA.

3. [IpoBeneHne mpakTUUECKUX PabOT B JIaOOpaTOpHsX, ydacThe OOYYAIOIIMXCS B HAy4YHOUH
paboTe U BBHITIOJHEHNUH HCCIIE0BATENBCKUX MPOCKTOB.

4. Ucrionb30BaHKE CIEUMATBHOIO MPOTrpaMMHOrO obecrieueHuss U VIHTepHET-pecypcoB amst
00y4eHHS B XO/I€ MPAKTUIECKUX M CAMOCTOSATEIBHBIX paboT.

6. YueOHO-MeTOAUYECKOE oDecTieYeHre CAMOCTOSITeIbHOI padoThl ACIUPAHTOB

Bunpl camocTosTennbHON paOboThI:

B JJOMAIIHUX YCJIOBUAX, B YUTAJIBHOM 34aJIC 6I/I6J'II/IOT€KI/I, Ha KOMIILIOTEpax C AOCTYIIOM K
0azamM naHHBIX W pecypcaM HHTepHeT, B Ja0opaTopusix € JIOCTYIOM K JabopaTOpHOMY
000pYIOBAaHUIO U IPUOOPAM.

CaMocTtosiTenbHass paboTa MOAKPEIIISETCS y4eOHO-METOJUYECKHUM U HH(POPMAIIMOHHBIM
obecrieueHreM, BKITIOYAIOIINM yYEOHHKH, YIeOHO-METOIWYECKUE IMOCOOMs, KOHCIICKTHI JICKIIHA,
yuyeOHOe U HaydHOe IporpaMMHOe obecriedeHue, pecypcbl HTepHeT.

7. OneHovHble CpeacTBa AJisl TCKyHIEro KOHTPOJIA yCII€eBaeMoOCTH, l'[pOMB)KyTO‘IHOﬁ
aTTeCTAllMM IO UTOIraM OCBOCHUSA JHCHUIIINHBI

Hens koHTpoNs - modMydeHHE HWHMOpMAIMKU O pe3yiabTaTax OOYYEeHHS W CTENEHU UX
COOTBETCTBHS pe3yibTaTaM O0yUeHHUSI.

7.1. Tekymuii KOHTPOJIb
Texymmii KOHTPOJIb YCIEBAEMOCTH, T.€. TIPOBEpKa YCBOCHHS Yy4eOHOTrO Marepuala,
PETYJIIPHO OCYILECTBISIEMasi Ha MPOTSIKEHUH cemecTpa. TeKylui KOHTPOJb 3HAHUN ydaliuxcs
OpraHM30BaH Kak yCTHBIN rpynnoBoii onpoc (YI'O).
Texymas camocrosiTenbHas padoTa acnUpaHTa HampaBieHa Ha YIiayOJIeHue M 3aKperieHHue
3HaHWH, U pa3BUTHE IPAKTUYECKUX YMEHHM ACTIMPAHTA.

7.2. IIpoMesKyTOYHAA aTTeCTALMS
[IpomexyTouHasi aTrTecTansl OCYIIECTBISETCS B KOHIIE CEMECTpa M 3aBeplIaeT H3ydeHHe
IUCIUIUIMHBL  «TeopeTHyeckre OCHOBBI OpraHWYecKkoi xumumy». Dopma aTTecTanum —
Qg QepeHIIMPOBAHHBIN 3a4eT.




KoHTpoJibHBIE BONIPOCHI K 3a4eTy:

3aKOHOMEPHOCTH CTPOEHUS U PEAKIIMOHHOTO ITOBEACHMSI OPraHUYECKUX COETMHEHUI

CoBpeMeHHbIE NPEACTaBICHUS O MPUPOJE XUMUUECKON CBSA3U. THUIBI CBS3€H B OPraHUYECKOMN
XuMuad.  ['mOpuamsanust ~ aTOMOB  yrjaepoja M a3oTa.  ONEKTpoHHbIE  3(deKTs.
DNeKTPOOTPULATEILHOCTh aTOMOB U 3amectureneil. [lonstue o kondopmanuu mosnexkynsl. CBA3b
KoHpopManuu © peaknuoHHOH crocobnoctu. Ilpunmun Kepruna-I'ammera. Homenknatypa
F€OMETPUYECKUX H30MEpOB. ODHaHTHOMEpHs. ACHUMMETpUss U XUpalbHOCTh. HomeHkiatypa
ONITUYECKUX aHTUTOJO0B. HeyriepoaHbie aToMbl Kak IEHTPBl XHpaIbHOCTH. CrIOCOOBI MOTydeHHUs 1
pas3JiesieHns YJHAHTHOMEPOB.

OcHOBHBIE TIOJIO’KEHUSI KBAHTOBOM XUMUU
ATOMHBIE W MOJIGKYJsIpHbIe opOutanu. [loHATHE O MOTYIMIUPUUYECKUX METOJaX,
OCHOBaHHBIX Ha npuOmmkeHnn Xaptpu-Ooka (MNDO, AMI, PM3 u np.). Metonsl ab initio.
Teopus Bo3mymenuit MO. [lonsiTue 0 pe3oHaHCe B KIAaCCHYECKOW M KBaHTOBOM xumuu. IIpaBuio
Xrokkensi. Me30noHHbIE COeAMHEHHS. APOMAaTUYHOCTh C AHTUAPOMATUYHOCTb.

Krnaccudukanus peakuii B OpraHndecKoi XUMHUH
Knaccudukanusa peakiuii mo tumy oOpa3oBaHHMS W pa3pbiBa CBSI3ed B JIMMHUTHUPYIOLIEH
CTaJ¥H, IO THUILy PEareHTa M 10 COOTHOILICHHMIO YMCJIA MOJIEKYJ PEareHTOB U MPOAYKTOB. Teopus
MEPEXOJHOTO COCTOsiHUA. KuHeTMueckue ypaBHEHHMS OCHOBHBIX THIIOB peakuuid. Meron
CTallMOHApHOro coctosiHus (mpuHuun bonenmreiina). Ilocrynar Xsmmonna. KoppensunoHHble
ypaBHEHUs, MPUHLMUII JIMHEHHOCTU CBOOOAHBIX sHepruit ['mb6ca. YpaBuenus ['ammera u Tadra.
[Mpunuun XKMKO u ero o6ocHoBanue Ha OCHOBE Teopuu Bo3mytieHuit MO.

Teopuu KUCIOT U OCHOBAHUM
Kucnoret bpencrena wu Jlstouca. KucnotHo-ocHoBHOe paBHOBecue. llonstue pH.
Kunernueckas u tepMoanHaMuyecKass KUCIOTHOCTb. Y paBHeHue bpencrena. [loctynmar ["'ammera.
[Mpunamun XKMKO u ero o6ocHoBaHue Ha OCHOBE Teopuu Bo3myieHuit MO.

BnusiHue cpenpl Ha CKOPOCTH U PABHOBECHE OPTaHMUYECKUX PEaKLIUN
Knerounsii >¢dexr. Bomopognas cBa3p. Krnaccudukamus u mKaiasl [apameTpoB
pacTtBopuTenell. YpaBHeHus YuHcteliHa u ['pronBanpaa, Konnens-Ilanema. Bausaue acconuanyu
MOHOB Ha UX PEaKIIMOHHYIO CIOCOOHOCTh. Y paBHeHHe Akpu. Mexdaznbiil katanus. KpayH-3¢upsl,
KpUNTaHIbI, MOJAH/bI, KaTalu3aTopbl Mexda3zHoro nepeHoca. [loHAaTue o cympamosieKkyisipHON
XUMHUH.

Kapb6enueBble crucTeMbl 1 KapOOKaTHOHBI
I'eneparuss kapOOKAaTHOHOB B pacTBOpax M B ra3oBod (asze. BiusHue CTpyKTypHBIX U
COJIbBATallMOHHBIX (aKTOpOB Ha CTaOMIBHOCTH KapOokaTnoHoB. KapOensl. CuHrierHoe u
TPUILJIETHOE COCTOsSIHUE KapOeHOB. MeToibl reHepalnu KapOeHoB U MX HMCIoib30BaHue. HuTpeHsl,
UX FeHepalus, CTPOCHHUE U CBOICTBA.

PanukaneHbie nmpoueccs
MeTtoabl TeHEepUpOBaHUS PAIUKAIOB. DJIIEKTPOHHOE CTpOeHHE U (DAKTOphl CTAOMIM3AIMU
cBOOOIHBIX pajuKayioB. THUIBI cCTAOMIBHBIX CBOOOJHBIX paguKkaioB. OcHoBsl MeTo10B DIIP u XI14.
Karnon- u annoH-pagukansl. KoMIUIeKcsl ¢ mepeHocoM 3apsiaa. PanukaibHble 1 HOH-paluKalIbHbIE
peakuuu TMPUCOECTUHEHHS, 3aMEUIeHUs W DIUMUHUpOBaHUS. VHrHOWTOpBI, WHUIMATOPHI U
IIPOMOTOPBI UENHBIX peakluuil. Pegokc-peakiuu. DIeKTPOCUHTE3 OPraHUUECKUX COETUHEHUI.

Peakiun HykJ1€0(pUIBHOTO 3aMELCHHS
HyxneopunbHoe 3amemnieHue B anudaruyeckoMm psny. BiusHue cTpykTypbl cyOcTpata U
MOJIAPHOCTU PACTBOPUTENS HA CKOPOCTHM M MEXAHU3M peakuuu. AHXHMEpPHOE COJIEHCTBUE U



cuHapreTnieckoe yckopenue. Koppendaunonnsie ypaBHeHus CysiiHa-Ckorra u  Dnapaca.
HyxneodpunsHoe 3aMenieHre mpu KpaTHOM YIIIEpOA-YIJIEPOAHOM CBSI3M U B apOMATHUYECKOM SIIpeE.
Tunuyable MeXaHW3Mbl HYKJICO(DUIBHOTO 3aMElIeHHs y Sp2-THOPHIHOTO aToMa Yriepoja.
Bununpnsiii katuon. Karanus nepexonnsiMu Metauiamu. HykineodunbHoe 3amelienre Bogopoa
(BukapuosHoe 3amemieHue). Kommiekcel Meiizenreiimepa. HyxneodunbHoe 3amenieHue B
apomMaTHuYecKux rerepouukiax. Kune-zamemenue.

OnexkTpoduIbHBIE PEAKIIMH B OPTraHUYECKON XUMHH
Mexanm3mbl 3ameniennst SE1, SE2, SEi. HykneodunpHbd KaTamu3 371eKTPOQHIEHOTO
3amernieHusi. BiusHue CTpykTyphl cyOcTpata ¥ 3()(eKToB cpelnbl Ha CKOPOCTh M HalpaBJICHUE
peakumii. [lpaBuima  OpueHTAMM W WX  MOJEKYJSIpHO-OpOWTANbHAs  MHTEPIIPETAIlHs.
OnekrpoduiabHOE 3aMeIeHHe IPYTuX TPy, KpoMe Bojgopoaa. Umco-3amenienne. Kunernueckue
M30TONHBIE () (HEKTHI.

Peaxknuu 3nuMUHUPOBAHNS
MexaHu3Mbl TETEPOJUTHUECKOIO SIUMHHUPOBaHUSA. CTepeodeKTpOHHblE TpeOOBaHUS U
crepeocnennpuunocTs npu E2-3numunupoBanuu. TepMuueckoe CUH-3IMMUHUPOBAHHE.

[TpucoeanHeHne O KPaTHBIM YIJIEPO/I-YTIEPOAHBIM CBSA3SIM
OnextpodunbHoe npucoenuHenue. CuilbHblE W cla0ble 3IeKTPO(UIBI, MEXaHU3M U
CTEpEOXUMHUSl MPUCOEAUHEHHUS, PETUO- U CTEPEOCENEKTUBHOCTh peakuui. llpucoennHenue x
COMpsKEHHbIM cHucTeMaM. HykieodunbHoe npucoennnenue no kpaTHeiM cBszsiMm C=C. Peaxnus
Muxasiisi. AHHOHHAS TIOJIMMEPHU3aLUs OJICPHHOB.

HykneodunsHoe npucoeanHeHne K KapOOHMIEHON TpyIIe
Peakiuy kapOOHWIBHBIX COEAMHEHHMH ¢ Hykieoduiaamu, B TOM 4YUCiIe € KapOaHHMOHAMH,
METAJUIOPTraHWYeCKUMU peareHTamMu. Peakuus AHpu. MexaHu3m 3TepuUKaUN  KUCIOT U
nojgydyeHue aueraned. HyxneopuinbHoe mnpucoequHEHUE K ajbjJ- U KETUMUHAM U KapOOHUM-
MMMOHMEBBIM HOHaM (peakuusi MaHHuxa).

[leperpynnupoBku B KapOOKaTHOHHBIX HHTEpMEIHaTax
Knaccudukanus [EPErpynIupoOBOK: [IMHAKOJINHOBAs u PETPOINMHAKOINHOBAS,
neperpynnupoBka JlempsHoBa. [leperpynnupoBka Barmepa-Meliepseiina. IleperpynnupoBku ¢
murpanueit k aromy azora (I'opmana, Kypunyca, bekmana). Peakuus baitepa-Bunnurepa.

MonekynsipHble peakiuu
[uc-Tpanc-uzomepusanus, pacnaj MOJEKYJ, pa3MbIKaHue ITUKIJIOB. KoapkTaTHbIe peakiuu.

CornacoBaHHbIE pEeaKIINH

Konnenmus coxpaHeHuss opOHWTanpHOW CcHUMMETpUM W mpaBuwia Byneopna-I'odmana.
DNEeKTPOIMKINYECKUE PEaKIMH, CUTMATPOIHbIE MEPEerpynmupoBKH. [lepunmkindeckue peaxkiuu
(2+2) u (2+4)-uuxnonpucoenuHenus. 1,3-IunonspHoe HUKIONPUCOSTMHEHHE.

JIBolicTBeHHAs peaKIIMOHHAS CTIOCOOHOCTh M TAYTOMEPHUSI OPTAaHUUECKUX COETMHEHUHN

[IporoTponHbie U curMarpomnHble neperpynmnupoBku. [IpaBuno Kopubiroma. Kero-eHonpHOE
paBHOBecue. HwuTpocoenMHEHHWS] W HUTPOHOBBIE KHCIOTBI, HUTPO30COCTUHEHUS M OKCHUMBI.
Meramiorponus.

OcHOBBI (POTOXMMHUH OPraHUYECKUX COETMHEHUI

CuHIJIeTHBIE W TPUIUIETHBIE  COCTOsHUA, QuyopecreHuss u  (docdopecieHIms,
WHTEPKOMOWHANIMOHHAs KOHBepcHs. (OCHOBHbIE THUIBI (OTOXMMHUUYECKHX peakiuil. SBieHne
dboToxpomuzMa.
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11.

8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

OcHoBHas1 JInTepaTypa
PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3uanuii, 2014. — 567 c.
PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 2 / O. A. Peyros, A. JI. Kypn, K. I1. bytun
— M.: bunowm. Jlabopatopust 3uanuii, 2014. — 623 c.
PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. byrun
— M.: bunowm. Jlabopatopust 3uanuii, 2014. — 544 c.
PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. bytun
— M.: bunowm. Jlabopatopust 3uanuii, 2014. — 726 c.
Cmut, B. A. OCHOBBI COBPEMEHHOTO OPraHMYECKOr0 CHHTEe3a. YueOHoe mocobue /
B. A. Cmur, A. I. Auneman. — M.: bunom. Jlaboparopus 3uanuii, 2014. — 750 c.
Tutne, JI. lomuHo-peakunu B opranudeckom cunrtese / JI. Turtne, I'. bpame, K. I'epuxke;
niep. ¢ anri. — M.: bunowm. Jlaboparopust 3nanuii, 2010. — 671 c.
TpaBenb, B. ®. Opranmueckas xumus: ydeOHoe mocobue mius By3oB: B 3-ex 1. T. 1 /
B. @. TpaBens. — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 368 c.
Tpasenb, B. @. Opranudeckass xumusi: yueOHoe mocodue s By3oB: B 3-ex 1. T. 2 /
B. @. TpaBens. — M.: bunowm. JIabopaTtopus 3nanmii, 2014. — 517 c.
Tpasenb, B. @. Opranudeckass xumusi: yueOHoe mocodue s By3oB: B 3-ex 1. T. 3 /
B. @. Tpasens. — M.: bunom. JIabopatopus 3nanuii, 2014. — 388 c.

. Onpmenopoiix, K. Meramnoopranndeckas xumus / K. DnpmenOpoiix. — M.: bunowm.

Jlabopatopus 3Hanui, 2014. — 750 c.
JlonoJIHUTEeIbHAS JIUTEPATYpPAa

. AdanaceeB, b. H. ®usnueckas xumus / b. H. Adanacees, 0. II. AkynoBa. — M.: Jlans,

2012. — 464 c.

babkun, B. A. Bbuomacca JIMCTBEHHMIBI: OT XMMHYECKOIO COCTaBa 10 HMHHOBAIMOHHBIX
npoayktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodumona; otB. pen.
A. A. Cemenos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: U3n-8o CO PAH,
2011. - 236 c.

bapeimok, B. I1. Besnecymuii x«uBOTBOpHBIH KpeMHuil; MoHorpadus / B. Il. bapsimok,
M. I'. Boponkos. — Upkyrck: UpI'TY, 2014. — 276 c.

Boponkos, M. I'. 'ene3uc u »BONIOLUSA XUMUN OPTaHUYECKUX COCTMHEHHUI repMaHus, 0JI0BA
u ceuHua / M. I'. Boponkos, K. A. A63aesa, A. 0. ®enopun; UpUX um. A. E. ®aBopckoro
CO PAH. — HoBocubupck: Akagemudeckoe u3a-so «l'eo», 2012. — 214 c.

BoponkoB, M. I'. O xumuu u >xku3Hu: 70 Jner uAei, UCCIETOBAHHA W CBEpUICHUH /
M. I'. Boponxkos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: Akagemuueckoe
n3a-so «l'eoy, 2014. - 410 c.

Boponkos, M. I'. Cunanossl. OT 3¢heMepoB K MOHOMEpaM, OJINTOMEpaM U noiumepam / M.
I'. Boponkos, C. B. bacenko; UpUX um. A. E. ®daBopckoro CO PAH. — HoBocuGupck:
Axanemuueckoe n3n-so «I'eo», 2014. — 142 c.

['onoboxosa, T. B. HekoHneHcupoBaHHbIE BULIMHATIBHBIE TPUA30Ibl: cipas.mocodue / T. B.
I'ono6okosa, JI. U. Bepemarun, P. I'. XKuros, B. H. Knxnses; ots. pen. A. 1. CmupHOB. —
Wpxkytek: UI'Y, 2012. - 133 c.

I'oncansec, K. Hanoctpykrypst B Omomenunmuae / K. T'oncansec, K. XampOepmranr,
K. Jlopencun, JI. Haup — M.: bunowm. JIaboparopus 3nanuit, 2013. — 520 c.

['opuikos, B. U. OcHoBbl pusnyeckoit xumuu / B. U. Topmkos, U. A. Ky3nenos. — M.:
bunowm. JIaboparopus 3nanumii, 2014. — 407 c.

I'ycapoBa, H. K. Xumus aunerunena: Hoseie rmassl / H. K. I'ycapoBa, A. . Muxarnesa,
E. 0. OImunar, A. I'. Manskuna. — Hoocubupcek: Hayka, 2013. — 368 c.

Kayen, XK. buomeramnooprannueckas xumus / XK. XKayen. - M.: bunom. JlabopaTopus
3Hanuii, 2015. — 496 c.
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19.

20.

21.

22.

23.

24,

25.

26.

Wnuen, D. OcHOBBI opranuueckoil crepeoxumun / D. Unuen. — M.: bunom. Jlaboparopus
3HaHuii, 2014. — 703 c.

Knenun, B. U. Beicokomonekynsipasie coeaunenus / B. . Knenun, U. B. ®enycenko. —
M.: JIanb, 2013. - 512 c.

KoBanenko, JI. B. buoxuMudyeckue OCHOBLI XHMHH OHOJIOTMYECKH AKTHBHBIX BEIIECTB:
yaeoHoe nocobue / JI. B. Koanenko. - M.: bunom. JlabopaTopus 3nanuii, 2014 — 229 c.
Jlay, A. K. Hano- u 6uokomnosutsl / A. K. Jlay, ®@. Xyceitn, X. Jlapau. — M.: bunom.
JlabopaTopus 3Hanui, 2015. — 392 c.

Hocoga, 3. B. ®ropcoaepxkammue azunbl U 0enzasunbl / . B. Hocosa, I'. H. JlunyHosa, B.
H. Yapymmn, O. H. Uynaxun. — ExarepunOypr: YpO PAH, 2011. — 455 c.

Peoxonkos, /1. 1. Hanomatepuainsl: yueOHoe mocobue / J{. U. Peoxonkos, B. B. JIéBuna,
3. JI. I3um3urypu. - M.: bunom. Jlabopatopus 3nanuii, 2014. — 365 c.

CemenoB, A. A. buonorndeckasi akTUBHOCTb NPUPOIHBIX coeauHenuii / A. A. CemeHoB, B.
I'. Kapues. — M.: MB®HII, 2012. — 520 c.

CunbBepcreiin, P. CnexkrpoMerpuueckas HISHTU(PUKANUS OPTaHUYECKUX coeauHeHwid / P.
CunbBepcereiin, @. Beocrep, [. Kumit. — M.: bunom. Jlabopartopus 3nanuii, 2014. — 557 c.
ConpnarenkoB, A. T. IlecTuiuabl U perysTOpbl pOCTa: MPUKIIAJAHAS OpraHUYecKast XUMUs /
A. T. ConnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunom. JlabopaTtopus 3HaHui,
2014. - 223 c.
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HNuTepHeT-pecypcsl
Taylor &Francis (;kypHaJbl H31aTEILCTBA)
American Chemical Society
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Wiley Online Library
Royal Society Chemistry
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Sci Finder (Chemical Abstracts Service)
Web of Science
e Pedeparusnas 6a3a ganneix ['TIHTE CO PAH
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9. MaTepuajibHO-TeXHHYECKOE oDecnedeHue I CIUIIIMHBI

Jly1 ocBO€HUS MpOrpaMMbl 0OYUYEHHUsI U JUIs BBIIOJIHEHHS] HAyYHO-HUCCIIE10BaTEIbCKUX padoT
[0 TEeMe IUCCEepPTallUU KaXJIOMYy aclUpaHTy IpeJOoCTaBICHO HHIMBUAyallbHOE pabouee MeCTo,
00OpYZIOBaHHOE  TPUTOYHO-BBITSDKHOM  BEHTWIALMEH,  BOJOMPOBOIOM,  BOJOOTBEICHHEM,
BO3AyXOBOJOM. [Ipy BBHIMONIHEHUM KBATM(PHUKALMOHHBIX M AMCCEPTALMOHHBIX PAa0OOT aCIUPAHTHI
UMEIOT  BO3MOXHOCTb  HCIIOJIb30BaThb MaTEpUAIbHO-TEXHUYECKUE CpeJcTBa Jlaboparopuii
(OprrexHuKa, pEaKkTHUBBbI, PAcXOJHblE MaTepHuaibl, JabopaTopHas MOCYyla, W3MEPUTEIbHOE
o0opyZoBaHHE M Jp.), a TaKKe HUMEIOT JOCTYH K JoporocrosimeMy obopyaoBanuio MpUX u
baiikanbckoro nenTpa kouiekTuBHOro nonb3oanust CO PAH (mudposoit mynsTusaepusiii dypne-
cnektpometp AMP DPX-400, AMP-cnexkrpomerp AV-400 ¢pupmsl Bruker Bio-Spin, xpomaromacc-
cnekrpomerp GCMS-QPS050A dupmer SHIMADZU, umnynscubiii DIIP-cnextpomerp Bruker
ELEXSYS E580, un¢paxpacusiii ®@ypse-ciekrpomerp I[FS-25 ¢upmsr Bruker, UK-KP ®ypoe
cnektpoMeTpbl Varian u Vertex-70 ¢upmbl Varian, UV/VIS-cnektpomerp Lamda 35 ¢upmsl
Perkin Elmer, cnextpodayopumerp LS55, wusroroBurens Perkin Elmer, mnopomikosiit
mudpakromerp D2 PHASER, monokpucrammnueckuii audpakromerp D8 VENTURE u np.) dns
MIPOBEJEHUS  KBAaHTOBO-XMMMYECKHX  pacueToB  HMEETCS  BBIYMCIUTENIBHBI  KIlacTep
39T'u/112I'6/14T6 u HEoOx0oAMMOE TPOTPaMMHOE OOEeCTIeUeHHE.
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