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Paboyas mporpamma cocTaBnena B cootBercTBMM ¢ DesepalbHEIM TOCYIAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM BBICIIEr0 06pa30BAHHA MO HANPABICHHIO MOATOTOBKH 04.06.01 —

Xumuyeckne Hayku (YpoOBEHb MOATOTOBKH KaJpOB BBICIIEH KBanu(ukanun) (yTBEpKIEH
IIpuxasom MunuctepcTsa o6pazosanus u Hayku PO ot 30.07.2014 Ne 869)

PABOYAS [TPOTPAMMA PACCMOTPEHA U OJIOFPEHA na 3acenanuu Yuenoro cosera
MpHX CO PAH nporokon NeS or« 2/ » o 2021r.

HauanbHHK OTZeNa acCIUpaHTYPHI K.X.H. f%%% H.H. Tpodumosa

1. ey u 3aga4n y4e0HOMH AN CHHILIHHBI

PaccmarprBaeMas JMCIHUIIIIMHA OTHOCHTCS K OCHOBHBIM JHCIMIUIMHAM IPU IOATOTOBKE
acIMPaHTOB, 0OydaromuUXcs o npodumo OpraHuyeckast XHMHUS.

Ieabro m3ydeHHs AHCUHIUIMHBI sBIsieTcs NpuoOperenyre (yHJAMEHTATLHBIX 3HAHHH U
MPaKTUYECKUX HABBIKOB, HEOOXOJUMBIX Ui NPOQEeCcCHOHATBHON HAy4YHO-HUCCIIEI0BATENbCKOM,
MHHOBAIlMOHHON ¥ 00pa30BaTebHOM JEATEILHOCTH B 00JIaCTH OPraHUYECKOW XUMHUU U B CMEKHBIX
obnactsax Hayku; GopMmHpoBaHMe 00OOWIAIOIIEH  TEOpETHUECKOW 0asbl  JUIS  M3YYECHHMS
(yHIaMeHTATLHBIX OCHOB OPraHHYECKONH XUMHH U BO3MOYKHOCTH MX MCIIOJIb30BAHUS HA IPAKTHKE.

3apaun:

e (QopMmupoBaHHE Y 00y4HaIOMIMXCSl COBPEMEHHBIX MPEJICTABIICHHI 00 OPraHMyYecKoil XMMUH, ee

POJIM ¥ 3HAYUMOCTH B COIIOCTABJICHHUH C APYTHMH XUMUYECKUMH HAYKAMH;

® OCBOCHHE TEOPETUYECKUX OCHOB OPraHMYECKON XHMHUHU;
e (opmupoBanue rIyOOKOro NMOHUMAHUS OOIMX 3aKOHOMEPHOCTEH 3aBHCHMOCTH CBOMCTB

OpraHUYeCcKUX COSMHEHHH OT HX CTPOCHHS,

® OCBOGHME HAaBBIKOB TEOPETHYECKOr0  aHajiu3a  pe3yjbTaTOB  SKCIEPUMEHTAILHBIX
FCCIIeI0BaHUN B 00J1aCTH OPraHUYeCKOM XUMHM;

® OCBOCHHE METOMOB IUIAHUPOBAHUA SKCIIEPUMEHTA U 00paboTKU COOCTBEHHBIX UCCIIeIOBAHMIA;

e oOoOydeHHE YMEHHMIO CHCTEMAaTH3MpoBaThb H 0000Imarh pe3yabTaThl  COOCTBEHHBIX

UCCIEe0BaHUHI B COIIOCTABIICHUU C U3BECTHBIMHE JIUTEPATYPHBIMHU JAHHBIMU;

e o0yueHne yMeHHIO OQOPMISATH pE3yIbTaThl COOCTBEHHBIX MCCIIEHOBAHUNA B  BHJE
nybnukanuit, OTYETOB, HOKIIAI0B;
® OCBOCHHE MCTOOHMKH NPEIIOJaBaHUA XHUMHH.

2. Mecto qucuuminnasl B cTpykrype OOII

2.1. Yyebnas pucnummnHa bB1.B.OJ1.2 «Teopernyeckue OCHOBEI OpPraHHYECKOW XWUMHHY
BXOJHT B BAPHATHBHYIO 4aCTh MEXKIUCLUIIHHAPHOTO Mpodeccruonansuoro Moy OOIT.

2.2, Jlannas mporpaMma CTPOMUTCS Ha TNPEEMCTBEHHOCTH IPOrpaMM B CHCTEME BBICIIErO
oOpasoBanusi u npenHazHadeHa s acrmpantoB UpUX CO PAH, mpomemmux o6ydeHHe IO
[IporpaMMe MarviCTpoB WM CIENUATUCTOB, MIPOCIIYIIABIIAX COOTBETCTBYIOIIMUE KyPChl U UMEIOLIUX
110 HUM TI0JIOKUTENIbHEIE ONEHKH. OHa OCHOBBIBAETCS HA IOJIOKEHUSX, OTPAKEHHBIX B YUEOHBIX
nporpaMMax yKa3aHHBIX ypoBHe#l. Jlis ocBoeHHMS IUCHHILIMHBI «Te€OopeTHYecKne OCHOBEI
OPraHu4YecKOd XHMMHUHM)» TpeOyIOTCS 3HAHMS M YMEHHS, NPHOOpEeTeHHBIE OO0yYarONIUMHUCS B
pe3ynpTaTe OCBOCHHMS PAfa MPEILECTBYIONUX JUCHUIUINH (pa3aeoB AUCHHUILINH), TAKHX KaK:

—QOpranuyeckasi XUMHS;

—DU3UKO-XUMHUYECKHE METOIbI aHAJIH3A,;

—XHMHUS BBICOKOMOJIEKYTSIPHBIX COEIMHEHMIA;

—Ou3znyeckas XUMHS;

—Heopranmyeckas XuMusi;

— AHamuTHYecKas XUMMUS;



— KBsanrTosas xumus;
— CTpoeHue BEIlECTBa;
— XHUMHYECKasA TEXHOJIOTHS.
2.3. OcBoeHue MUCHMIUIMHBI «TeopeTHUecKrue OCHOBBI OPraHUYECKOW XMMHHU» HEOOXOIUMO
IIPY IOATOTOBKE K FOCYAapCTBEHHOM UTOTOBOM aTTECTALIUH.

3. TpeOoBaHusl K pe3yJbTaTaM OCBOEHHSI JUCIIUNJIMHBI

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

BBICOKOMOJICKYJSIpHBIX coeaunenuit (ITK-3).

[1o oxkOHYaHUM U3YYEHUS JUCIUILINHBI ACIUPAHTHI TOJIKHBI:

3namop:

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

® TUIOBBIE METOJbl U COBPEMEHHBIE METOJOJOTUU OPraHUYECKOTO CHHTE3a, MUCIOJb3YyeMbIe
peareHThl U 000pYyI0BaHHKE;

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

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

® (UBHKO-XMMHYECKHE METOAbl HCCIIEIOBAaHUS CTPOEHUS OpPraHUYEeCKUX COCAUHEHMH W
pEaKIHl OpraHNuYECKON XUMUH;

® COBPEMEHHYIO NMEPHOMUYECKYIO JIUTEpaTypy (KypHasbl) U 3JEKTPOHHBbIE 0a3bl JAHHBIX I10
OpPraHU4ecKoil XUMHUH, METO/Ibl TOUCKA HH(OPMAIIMU O CBOMCTBAX U CUHTE3€ OPraHUYECKUX
BEIIIECTB;

® [PUHLMIBI  TEOPETUYECKUX  PACUE€TOB  CBOWCTB  OpPraHMYECKMX  COCIUHEHMIA,
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/H[ HaHpaBHeHHOFO OpFaHI/IquKOFO
CUHTE3A,;

® [IPOBOJIUTH pPa3/IeJICHUE PEAKLIMOHHBIX CMECEH, OMpPEAeNiATh COCTaB U CTPOCHUE MPOTYKTOB
peaKHI/Iﬁ C IIOMOIIIBKO XUMHUYCCKUX U (bI/ISI/IKO-XI/IMI/I‘-IeCKI/IX METO/JO0B,

® OCYIIECTBISATH MOMCK METO/OB MOJIYYEHUSI U CBOMCTB 3JIEMEHTOOPTaHUYECKUX COEIUHEHHM
C MCTIOJIh30BaHUEM COBPEMEHHBIX 0a3 JaHHBIX U TIOUCKOBBIX CHUCTEM,

L] HpOBO)II/ITB MO)IeJ'II/IpOBaHI/Ie XUMHNYCCKUX peaKunﬁ C HUCIIOJIB30BAHHUECM HOHYBMHI/IPI/I‘ICCKI/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,

® MOJCIHUPOBAHUA CBOMCTB BELIECTB W IAapaMETPOB OPraHUYECKUX  peakuuid C
HUCIIOJIB30BAaHHUEM KBAHTOBO-XMMHNUYCCKHUX METOI0B,

® HaNMCaHWs HAYYHBIX OTYETOB, CTATEH, MPOEKTOB.



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. | Ipakt. | KCP | pabota | KOHTpPOJIsS
1 | Teoperuueckue
OCHOBBI 144 | 54 27 | - | 27 |36 | 54 fud.
OpraHUYeCKON XUMUHU Janet
4.2. Coaepxanue JUCUMIIIMHBI
4.2.1. Pa3nesbl AUCHUNJIMHBI U BUAbI 3aHATHI
Ne HaumenoBanue Bunbl yueOHo pabOThI U TPYIOEMKOCTb, 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 rpynnoBon
KBAaHTOBOU XWMMHH. oIpoc
3 Knaccudpukanus Y CTHBIN TpyNnoBoit
peakuuii B 9 2 - 2 3 2 onll):)g:
OpPTraHUYECKON XHUMUH.
4 Teopuu KUCIoOT 1 9 2 ) 5 3 5 VY CTHBIN TPYNIIOBOU
OCHOBaHUH. orpoc,
5 Bnusnue cpensl Ha . .
VY cTHBIN TpynnoBoi
CKOPOCTH U PAaBHOBECHE 8 1 - 1 4 2 onpoc
OpPraHWYECKHUX PEaKIUi.
6 Kapb6enueBbie HOHBI 8 1 ) 1 4 5 VY CTHBIN TpyNIOBOU
(xapOOKATHOHBI) onpoc
7 PanukanbHbIEe TPOLIECCHI. 8 1 ) 1 4 5 Y CTHBIN TpynnoBOH
oIpoc
8 Peakuuun Y CTHBINM rpynnoBoi
HYKJIICO(DHUITHHOTO 9 2 - 2 3 2 OTIPOC, peIIeHHe
3aMellEHUsl. 3a/1a4
9 DnexTpogrIIbHBIE 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 YTJIEPOI- 8 1 ) 1 4 5 Y CTHBIN rpynnoBoi
YTJIEPOJIHBIM CBSI35M orpoc




12 | HykneodunbHoe Y CTHBIN TPyNTIOBOMA
MPUCOECTUHEHHE K 8 2 - 2 2 2 ONpOC, 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 onpoc

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

16 | JIBoiicTBeHHas
peakLMOHHAs . .
CHOCOGHOCTE 1 VY CTHBIN TpyNIOBOM

9 2 - 2 3 2 orpoc
TayTOMepus
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 Coneprxanue paszena (TeMbl) dopmbl
JUCITUTUTUHBI IPOBEJCHUS
3aHATUI

1 | 3akoHOMEpHOCTH CoBpemeHHblE TIpeacTaBieHuss o npupone | Jlekuum,

CTPOCHUSA U XMMHYECKOM  CBSI3H. Tunbsl  cBSi3el B | CEMHHAPHI,
PEAKMOHHOTO oprannueckoil xumuu. ['HOpuaAM3aIsi aTOMOB | CAaMOCTOSITENbHAS
MOBEICHUS yriepoia W a3zora. OJEeKTpoHHbIe 3(dekTsl. | paboTa
OpraHUYECKUX DNEeKTPOOTPULIATETbHOCTh aTOMOB u
COCTUHEHUN. 3aMeCTHUTENEH.

[lonatue o koHpopmauuu Mojaekynsl. CBs3b

KOH(OpMallU¥ M PEAKIHMOHHOM CHOCOOHOCTH.

IIpuamun  Keptuna-I'ammera. Homenknarypa

TEOMETPUUECKUX  HM30MEpPOB. DHAHTUOMEPHS.

AcuMmmerpust M XHpanbHOCTh. HomeHnkiatypa

ONTUYECKUX AHTUIONOB. HeyriepoaHsle aToMbl

KaK IIEHTPBl XUpanbHOCTH. CIOCOObI MONTy4YeHUs

U pa3/ieJeHusl SHAHTHOMEPOB.

2 | OcHOBHBbIE MTOJIOKEHUST | ATOMHBIE U MOJIEKYJsipHble opOuTanu. [lonarue | Jlekuunu,

KBaHTOBOI XUMUHU. 0 MOJIyDMIIUPUYECKUX METOJ/IaX, 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.
ApOMaTHYHOCTh C aHTUAPOMATUYHOCTb.

3 | Knaccuduxanus Knaccudukanus peakiuii o tumy obpasoBanus | Jlekuuu,
peakuuii B Y pa3pbiBa CBA3€H B JIMMUTHUPYIOIIECH CTaIUU, IO | CEMUHAPHI,




OpraHWYEeCKOM XUMHUHU. | TUIIy peareHTa M 10 COOTHOIICHHID YHCIA | CAMOCTOSTEIbHAsS
MOJICKYJl pEareHToB W MpoAayKToB. Teopus | pabora
MIEPEXOTHOTO COCTOSIHHSL. Kunernueckue
YpaBHEHHUSI OCHOBHBIX THIIOB peakuuid. Merox
CTallMOHAPHOIO COCTOSIHUS (mpuHIUI
Bonenmrreiina). [Toctynar X3MMOH/IA.
Koppensiiimonnsie YpaBHEHUS, MIPUHLUIT
JUHEWHOCTH CcBOOOAHBIX dHepruii  ['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 TEPMOJMHAMMUYECKAS | CAMOCTOSTEIbHAS
KHCIIOTHOCTh. YpaBHeHue bpencrena. [locrynar | pabora
INammera. IIpunnun XKMKO u ero o6ocHoBaHue
Ha OCHOBE Teopuu Bo3myuieHuit MO.

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

cKopocTH u paBHOBecue | Kimaccupukanuss ©  mKaidsl  HapaMeTpoOB | CEMHUHAPHI,

OPraHUYECKUX pacTBOpPUTENICH. YpaBHEHUs YHUHCTEHHAa W | CAMOCTOSTENIbHAS

peaKIuu. I'pronBanpia,  Konmnens-ITaasma. Biusiaue | paGora
accolMalid HMOHOB HAa HX PEaKUHOHHYIO
CcrocoOHOCTh. YpaBHeHue Axkpu. MexdasHbiit
karanus. KpayH-3Qupel, KpunTaHIbl, MOJAH/BI,
Karanu3aTopbl MexdasHoro nepeHoca. [lonstue
0 CYIIPaMOJIEKYJIIPHON XUMHH.

KapOenuesslie cuctembl | ['eHepanusi kapOOKaTMOHOB B pacTBopax u B | Jlekuuu,

1 KapOOKaTHOHBI. razoBoil (Qasze. BuusHME CTPYKTYpHBIX U | CEMHHApBHI,
CONIbBATAIIMOHHBIX (PAKTOPOB Ha CTAOUIIBHOCTBH | CAMOCTOSITENIbHAS
kapOokatnoHoB. KapbOenbl. CunrierHoe u | pabora
TPUIUIETHOE COCTOSIHME KapOeHOB. MeTo/bl
reHepaluu KapOEHOB U MX MCIIOJIb30BaHUE.

HuTpeHnsl, UX reHepanysi, CTpO€HUE U CBOMCTBA.

PanuxanbHble Meronsl TEeHEpUPOBAHUS paaukanos. | Jlekuun,

IIPOLIECCBI. ONEeKTPOHHOE CTPOEHHUE U (bakTophl | cCEMUHAPHI,

CTaOWIM3alMd  CBOOOJIHBIX paguKaioB. THIBI | caMOCTOATENbHAS
CTaOMJIBHBIX CBOOOAHBIX pajaukanoB. OcHOBHI | paboTa
meronoB OIIP u XIIA. Katuon- m aHuOH-
paaukansl. KoMIuekcesl ¢ nepeHocoM 3apsiaa.
PanukanbHble M HMOH-paJvKalbHbIE pPEAKINH
IIPUCOCIUHEHMS, 3aMelleHus u
SIUMUHUPOBaHUSA. HTHOUTOPBI, MHUIIMATOPHI U
IIPOMOTOPBI LIEHBIX peakuui. Penokc-peakiuu.
DJIEKTPOCUHTE3 OPTaHUYECKUX COEAMHEHUMN.

Peaxiun HyxneodunbHoe 3amemienue B anudaruyeckoM | Jlekmuu,

HYKJIEOUIBHOTO pany. BuusHue crpykTypbl cyOcTpata U | CEMHHAapBHI,

3aMEILCHMUS. MOJIIPHOCTA  PAaCTBOPUTENSL HA CKOPOCTH H | CAMOCTOSATEIIbHAs
MEXaHHU3M peaklnu. AHXHMEpHOe cojeiicTBre U | paboTa

CHHapTeTH4ecKoe yckopeHue. KoppensaunoHnHsie
ypaBHenust CysiiHa-CkoTTa u DaBapca.

HykneodunbHoe 3amenieHne TMpH  KpaTHOM
YIJIEPOA-YTIEPOAHON CBSA3H M B apOMAaTUYECKOM




aape. TunuyHble MEXaHU3MbI HYKJIEO(QUIHHOTO
3aMEelICHHs y Sp2-TUOPUIAHOIO aToMa YIiiepoja.
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 HAmpaBJeHHE | pabora
peakuuii. IlpaBunma  opueHTanmMuM W UX
MOJIEKYJISIPHO-OpOUTaIbHAS MHTEPIIpETALIMSL.
DOnexTpouiabHOE 3aMelieHHe IPYTuX TPYIIIL,

KpoMme BOJIOpOJA. Wrnco-3amenienue.
Kunernueckue n3otonusie 3(HeKThl.

10 | Peakniuu MexaHu3MEbI reTepoIMTHYECKOro | Jlekuuu,

SMUMHHUPOBAHUS ANMMMHUHAPOBAHMUS. CrepeonsIeKTpOHHBIE | CEMHUHApHI,
TpeboBaHUs M crepeocnenuduaHocTs Tipu E2- | camocTosTenpHas
ANMUMHUHAPOBAHUU. Tepmuueckoe CUH- | paboTa
NMMHUHUPOBAHHUE.

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

CTEpEOCeNeKTUBHOCTh peakuuil. [Ipucoennnenue | padora
K CONpsDKEHHBIM cuctemMaMm. HykieodunsHoe
NpUcOeAHEHHEe 1o KpaTHbIM cBsizsiM  C=C.
Peakius Muxasmnsi. AHMOHHASI TTOJIMMEPHU3AIINS
one()HOB.

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

AHpu. Mexanusm »sTepupuKanMu  KUCIOT U | pabora
[IOJy4YEHHUE aueraiei. Hykneodunsaoe
MPUCOCIUHEHHE K ajbJ- M KETHUMUHAM W
KapOOHUH-UMMOHHMEBBIM  HOHaM  (peakuus
ManHuxa).

13 | IleperpynnupoBKu B Knaccudpukanus neperpynnupoBok: | Jlekuuu,
KapOOKAaTHOHHBIX MMHAKOJIMHOBAs u PETPONMHAKOINHOBAS, | CEMUHAPBI,
WHTEepMeanaTax. neperpynnupoBKa JeMbsHOBa. | caMOCTOATENbHAS

[leperpynmnupoBka Barnepa-Meiiepseiina. | pabota
[leperpynnupoBku ¢ MHUrpauel K aToMy a3ora
(IF'odbmana, Kypumyca, bexmana). Peaxius
baiiepa-Bwuturepa.

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

CaMOCTOSITeNIbHAs
pabota

15 | CoracoBauHbIe Konnemmms COXpaHEHUs opOutanpHOM | JIeknuu,
peaKkiuu. cuMMeTpun U mpaBwia Bynsopaa-I'opmana. | cemunapsl,

DNEKTPOUMKINYECKIE PEaKIMi, CUTMATPOIHBIE | CAMOCTOSTENbHAS




neperpynnupoBku. [lepurnuknnueckue peaknuu | pabota
(2+2) wu (2+4)-uuxknonpucoeauHenus. 1,3-
JUTIOJIIPHOE HUKJIONPUCOCTUHEHHUE.

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

17 | OcHoBHI poTOXUMUU CunrnetHele ¥ TpPUIUIETHBIE  cocTOsiHus, | Jlekuuu,
OpraHUYEeCKUX bayopecneHIus u dbocdopecueHIus, | CeMHUHAPHI,
COCTMHCHUH. WHTEepKOMOWHAIIMOHHAsE KOHBepcHs. OCHOBHBIC | CAMOCTOSATEIbHAS

TUNIBI  (OTOXUMHUYECKUX peaknuid. SIBienue | pabora
(doToxpomMu3ma.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHI

1. AkTuBHBIE 00pa30BaTENbHBIC TEXHOJIOTHH: JICKIIMH, CEMHUHAPHI U MPAKTUIECKUE PAOOTHI.

2. ConpoBo:JIeHHE JEKIUH BU3YyaJIbHBIMU MaTepUallaMi B BUJIE CJIAiiI0B, TOATOTOBJIEHHBIX C
HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTUM, NIPOEHUPYEMBIX HA D3KpaH C
IIOMOILBIO BUAECOIPOEKTOPA.

3. IlpoBenenne mpakTHUeCKHMX paboT B JabopaToOpHsiX, ydacTue OOy4aroImuXcs B HAyYHOU
paloTe U BBIIIOJHEHNUHU HCCIIEI0BATENbCKUX IPOEKTOB.

4. Micionp30BaHuE CIEIUAIBHOTO TPOrpaMMHOrO obecrieueHust 1 MHTEpHET-pecypcoB uis
00y4eHHs B XO/I€ IPAKTUYECKUX U CAMOCTOSATEIIbHBIX paboT.

6. YueOHO-MeTOIMUECKOE 00ecTiedeHre CaMOCTOSITeTbHON padoThl AaCMHPAHTOB

Buner camoctosTenbHON paboTHI:

B JIOMAallTHUX YCIIOBUSAX, B YUTAJILHOM 3ajie OMOTMOTEKH, Ha KOMIIBIOTEpaX C JOCTYIIOM K
0azaM nmaHHBIX W pecypcaM HHTepHeT, B Ja0opaTopusix € JOCTYIOM K JabopaTOpHOMY
000pYIOBAaHUIO U IPUOOPAM.

CaMocTtosiTenbHasi paboTa MOAKPEIISeTCS y4eOHO-METOIUYECKHM U HH(POPMAIMOHHBIM
oOecrieueHreM, BKIIIOYAOIIUM YYEOHUKH, y4eOHO-METOJIUYECKHE IMOCOOUs, KOHCIEKTHI JIEKIIHH,
yuyeOHOe U HaydHOe IporpaMMHOe obecriedeHue, pecypcbl HTepHeT.

7. OuneHovHble CpeacTBa AJisl TCKyIIEro KOHTPOJId yCIeBaeMoCTH, l'lpOMe)KyTO‘IHOﬁ
aTTeCTAllMM IO UTOIraM OCBOCHHUSA JHCHUIIINHBI

Llenp KOHTpOJNS - mMONyueHHe HHGPOpPMAIMU O pe3ylbTaTax OOY4YEeHHS M CTEMEeHH HX
COOTBETCTBUS pe3yybTaTaM 00yUeHusl.

7.1. Tekyumuii KOHTPOJIb
Texkymmii KOHTPOJb YCIIEBa€MOCTH, T.€. IPOBEpKAa YCBOEHHs Y4eOHOro MarepHaa,
PETYJISIPHO OCYIIECTBJISIEMass Ha MPOTSHKEHUH ceMecTpa. TeKylHnil KOHTPOJb 3HAHUW Yy4alluxcs
OpraHM30BaH Kak yCTHBIN TpynmnoBoii ompoc (YI'O).
Texymas camocTtositenpHas paboTa aclupaHTa HampaBlieHa Ha yriIyOJIeHHE U 3aKperieHue
3HAHUW, U Pa3BUTHE PAKTUUYECKUX YMEHHUH aClUPAHTA.

7.2. IlpoMeskyTOUHAA aTTECTALMSA
[IpoMexxyTouyHasi arrectaius OCYIIECTBISAETCS B KOHIIE CEMECTpa M 3aBEpPUIACT U3YyUYCHHE
JUCLMIUIMHBL  «TeopeTuyeckrue OCHOBBI OpraHudecko xumuu». Popma arrectauuu —
mudepeHIMpOBaHHBIN 3a4eT.




KoHTpoJibHBIE BONIPOCHI K 3a4eTy:

1. 3aKOHOMEPHOCTH CTPOEHUS U PEAKLIMOHHOTO [TOBEIEHUS OPraHUYECKUX COCUHEHUM

CoBpeMeHHbIE NPEACTaBICHUS O MPUPOJE XUMUUECKON CBSA3U. THUIBI CBS3€H B OPraHUYECKOMN
XxuMud.  ['mOpuamsanust  aToMOB  yrjepoja M a3oTa.  OJEKTPOHHBIE 3 EKTHI
DNEeKTPOOTPULIATEILHOCTh aTOMOB U 3amecTuTeneil. [lonstue o konpopmanuu momnekyinbl. CBs3b
KoHpopManuu © peaknuoHHOH crocobnoctu. Ilpunmun Kepruna-I'ammera. Homenknatypa
F€OMETPUYECKUX H30MEpOB. ODHaHTHOMEpHs. ACHUMMETpUss U XUpalbHOCTh. HomeHkiatypa
ONTUYECKUX aHTUTOJO0B. HeyriepoaHbie aToMbl Kak IEHTPBI XUpaTbHOCTUH. CIIOCOOBI OTY4YEeHUsS U
pas3JiesieHns YJHAHTHOMEPOB.

2. OcHOBHBIE TIOJIO’KEHUSI KBAHTOBOM XUMHHU

ATOMHBIE W MOJIGKYJsIpHbIe opOutanu. [loHATHE O MOTYIMIUPUUYECKUX METOJaX,
OCHOBaHHBIX Ha npubmmbkeHun Xaptpu-Ooka (MNDO, AM1, PM3 u nap.). Metoasl ab initio.
Teopus Bo3mymienuit MO. [lonsaTue o pe3oHaHCce B KJIACCMYECKON M KBAaHTOBOW Xumuu. I[IpaBuio
XroKkensi. Me30oroHHbIEe COeIMHEHHS. APOMAaTUYHOCTh C AHTUAPOMATUYHOCTb.

3. Kimaccudukanus peakiyii B OpraHn4ecKoi XHMHH

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.

4. Teopuu KUCIOT U OCHOBAHUH

Kucnorsr bpencrena u Jlptonca. KucnotHo-ocHoBHOe paBHoBecue. Ilomsitme pH.
Kunernueckas u tepmoanHaMuyecKass KHUCIOTHOCTh. YpaBHeHue bpencrena. I[loctymar ["ammera.
[Mpunammn XKMKO u ero o6ocHoBaHue Ha OCHOBE Teopuu Bo3myiieHuit MO.

5. BiusiHue cpesibl Ha CKOPOCTH U PaBHOBECHE OPIaHUYECKUX peaKIHii

Knerounsii >¢dexr. Bomopomnas cBa3p. Krnaccudukamus u 1IKaiasl [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 MexdaszHoro nepeHoca. IloHatue o cymnpamosiekyisipHON
XUMHUH.

6. KapOeHneBbie cuCTeMbl U KapOOKaTHOHBI

I'eneparusi kapOOKaTHOHOB B pacTBOpax M B ra3oBoi (asze. BiusHue CTpyKTypHBIX WU
COJIbBATAllMOHHBIX (aKTOpOB Ha CTaOUIbHOCTH KapOokaTHoHOB. KapOenbl. CuHrietHoe u
TPUILJIETHOE COCTOSIHUE KapOeHOB. MeTo/ibl TeHepalnu KapOeHOB U MX HCIoNb30BaHue. HUTpeHsl,
UX FeHepalus, CTpPOCHHE U CBOICTBA.

7. PagukanbHble IPOLECCHI

MeTtoabl TeHEepUpOBaHUS PAIUKAIOB. DJIIEKTPOHHOE CTpOeHHE U (DAKTOphl CTAOMIM3AIMU
cBOOOIHBIX pajuKayoB. THUIbI cTaOMIBHBIX CBOOOJHBIX paaukanoB. OcHoBsl MeTo10B DIIP u XIT4.
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 OPraHUUYECKUX COETUHEHU.

8. Peaknuu Hykieo(hUIbHOTO 3aMELICHUS
HyxneodpunsHoe 3amemnienne B anudaTHYecKoM psaay. BiusHHEe CTpyKTypsl cyOcTpara u
MOJIIPHOCTH PACTBOPUTENS] HA CKOPOCTH M MEXaHHM3M peakiuu. AHXHMEPHOE COJEHCTBHE U



cuHapreTnieckoe yckopenue. Koppendaunonnesle ypaBHeHust 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 katron. Karanusz nepexonnsiMu Metajuiamu. HykiaeoduibHoe 3aMenieHre BoI0poaa
(BukapuosHoe 3amemieHue). Kommiekcel Meiizenreiimepa. HyxneodunbHoe 3amenieHue B
apomMaTHuYecKux rerepouukiax. Kune-zamemenue.

9. DnekTpoduIbHBIC PEAKIIMKA B OPTaHUYECKOW XUMUHU

Mexanm3mbl 3ameniennst SE1, SE2, SEi. HykneodunpHbld KaTamu3 31IeKTPOGUIBHOTO
3amMenieHus. BiusiHue CTpykTyphl cyOcTpata ¥ 3((EeKTOB cpelnbl Ha CKOPOCTh M HalpaBJICHUE
peakumii. [lpaBuima  OpueHTAMM W WX  MOJEKYJSIpHO-OpOWTANbHAs  MHTEPIIPETAIlHs.
OnekrpoduiabHOE 3aMeIeHHe IPYTuX TPy, KpoMe Bojgopoaa. Umco-3amenienne. Kunernueckue
M30TONHbIE () (HEKTHI.

10. Peakium 3TMMUHUPOBAHHUS
MexaHu3Mbl TETEPOJUTHUYECKOTO SIUMHHUPOBaHUSA. CTepeo3eKTpOHHbIE TpeOOBaHUS U
crepeocnennpuunocTs npu E2-3numunupoBanuu. TepMuueckoe CUH-3IMMUHUPOBAHHE.

11. IlpucoenuHeHNE 1O KPATHBIM YIJIEPO-YIJIEPOIHBIM CBSI35M

OnextpodunbHoe npucoenuHenue. CuibHble W clabble 3IeKTPO(UIBI, MEXaHU3M U
CTEpEOXUMHUSl MPUCOEAUHEHHUS, PETUO- U CTEPEOCENEKTUBHOCTh peakuui. llpucoennHenue x
COMpsKEHHbIM cHucTeMaM. HykieodunbHoe npucoennnenue no kpaTHeiM cBszsiMm C=C. Peaxnus
Muxaniis. AHHOHHAs TIOJTMMEpH3anust 0JIe(hUHOB.

12. HykneodunbpHOe mpucoenHeHNe K KapOOHMIIBHON TpyIIe

Peakium kapOOHWIBHBIX COEAMHEHHH ¢ Hykieoduiaamu, B TOM 4YHCiIe ¢ KapOaHHMOHAMH,
METAJUIOPTaHWYeCKUMU peareHTamMu. Peakuus AHpu. MexaHu3Mm 3STepuUKAIUN  KUCIOT U
nojnydyeHue aneranedl. HykneopuinbHoe mnpucCOeIUHEHHME K alibA- U KETUMHUHAM M KapOOHUii-
MMMOHMEBBIM HOHaM (peakuusi MaHHuXa).

13. IeperpynmupoBKH B KapOOKATHOHHBIX HHTEPMEIHATAX

Knaccudukanus [EPErpynIupoOBOK: [IMHAKOJINHOBAs u PETPOINMHAKOINHOBAS,
neperpynnupoBka JlempsHosa. [leperpynnupoBka Barnepa-Meliepseiina. IleperpynnupoBku ¢
murpanueit k aromy azora (I'opmana, Kypunyca, bekmana). Peakuus baitepa-Bunnurepa.

14. MonekysipHble peakLiuu
[uc-TpaHc-u30Mepu3anus, pactaj] MOJICKYJ, pa3MbIKaHHe TUKIOB. KoapKTaTHBIE peakiny.

15. CornacoBaHHbI€ peaKkIuu

Konnenmust coxpaHeHuss OpOWTaNbHOW CcUMMETpuu U mpaBuia Byneopaa-I'odmana.
DNEKTPOIMKINYECKHE PEaKIMH, CUTMATPOITHBIE TMEPEerpyNmUpPOBKH. [lepUIMKINYEecKue peaxkiuu
(2+2) u (2+4)-uuxnonpucoenuHenHus. 1,3-IUMONIpHOE TUKIONPUCOSTMHEHHE.

16. JIBoiicTBeHHas peaKIIMOHHAs CTIOCOOHOCTh U TayTOMEPUSI OPTaHUYECKUX COeTUHEHUN

[IporoTtponHsle u curmarpomnssie neperpynnuposku. [IpaBuno KopuGmoma. Kero-eHonpHOE
paBHOBecue. HUTpOCOEIMHEHUS W HUTPOHOBBIE KHUCIIOTBI, HHUTPO30COEAMHEHHUS W OKCUMBI.
Meramnorponus.

17. OcHOBBI (POTOXMMUU OPraHUYECKUX COETMHEHUN

CuHrneTHple ¥ TPUIUIETHBIE  COCTOSHMS,  QuiyopecueHms U ¢docdopecreHnus,
MHTEpKOMOMHAIlMOHHAss KOHBepcUs. OCHOBHblE THUIBI (OTOXUMHUYECKUX peakuuid. SIBieHue
dboToxpomusMa.



Onucanue nokasareseil M KpUTepueB OLICHUBAHUS KOMIIETEHIUI HA Pa3JIHYHBIX 3TANAX UX
(¢popMupoBaHus B paMKax NPOMeKYTOYHON ATTECTANMH 10 JUCHHUILIMHE (MOIYJII0)

CpencrBa
IHoka3zarenun Kpurepun oueHuBanus

OLlEeHUBAHMSI
3HaTh: HU3KUU YPOBEHb! BOIIPOCHI 1;
3aKOHOMEPHOCTH CTpOCHUS, METOJIbI | IMEEeT CaObIi YPOBECHB
MOJIyYEHHUS, XUMHYECCKHUE CBOMCTBaA U | TEOPETUUYECKOU Hu
OCHOBHBIC  HAaIlpaBJCHUS  MPAKTUYECKOTo | MpodeccHoHaIbHOM
HCTIOJIb30BAHMS OCHOBHBIX KJIACCOB | MOJTOTOBKH, CTEIICHb
oprannueckux coequnenuii (ITK 3); BIIAJICHHS] KOMIICTCHIIUSIMU
THIIOBBIE METOIbI u coBpemenHbie | 35-40% Bonpocsl 1,5,17,
METOJI0JIOTHH OpPraHUYECKOTO CUHTE3a, | CPeOHULl YPOBEHD.
UCIIOJIb3YEMBbIC pPEareHThl M OOOPYIOBAaHHME | MMEET  XOPOLIMM  ypOBCHb
(TIK 3); TEOPETHUYECKOU u
MEXaHN3MBI XUMHYECKHIX peakuuii B | IpodeccroHaIbHON BoImpocsl 7-17;
OpraHWYECKON XHWMHH, IOAXOAbI W METOAbI | IIOJTOTOBKH, CTCIICHb

u3ydenust Mmexannzmos (1K 3%);

BJIaACHUA KOMIICTCHIUAMUA

41-70%

BIUSHUE  CTPOGHUS  Ha  PEAKLUHUOHHYIO . Bonpocsl 1,3-5;
CIIOCOOHOCTh U (PH3UKO-XMMHUYECKHE CBOHCTBA GOICOKUL JPOGEND.

9 i UMEEeT OTJIUYHBI  ypOBEHBb
oprannueckux coequnenuii (IIK 3); .

TEOPETUIECKOM "

(QU3MKO-XMMHYECKHE METOIbI HCCIENOBAHUS | 11podecCHOHAIBHOM Bonpocsl 1,2,4,5;
CTPOCHUA OpTraHu4YCCKUX COCANHCHUU M | MOArOTOBKH, CTEIICHb
peaknuit opranndeckoit xumun (11K 3); BJIAICHUSI KOMITETCHIHSIMH
COBPEMEHHYI0 TepHOMMIECKYIo nHTepatypy | Q0TbIIe Bonpocsl 7-17;
(>kypHaJIbl) M 3JEKTPOHHbIE 0a3bl JaHHBIX IO 1%
OpPTaHWUYECKOW  XUMHH, METOIBl  ITOHCKa
uHpopMallMd O CBOMCTBAX M  CHHTE3€
oprannueckux Bemects (1K 3);
IPUHIUIBI TEOPETUYECKUX PACUYETOB CBOMCTB BOMpocH 1,2,5;
OpPTaHUYECKUX COEMHEHHI,
TEPMOIMHAMHYECKUX U KUHETHYECKHX
MMapaMeTPOB PEAKUIU B OPraHUYECKOW XUMHH
(1IK 3);
POJIb U MECTO OPTAaHMYECKON XMMHUH B CUCTEME Bonpocsl 7-17;
(GyHIaMEHTAIbHBIX ~ XMUMHUYECKUX HAyK U
MPOU3BOJCTBE COBPEMEHHOW WHHOBAILIMOHHOM
npoaykimn (I1K 3).
Ymern: HU3KUU YPOBEHD. Bompocel  1,3-5,7-
BbIOMpAaTh  METOABI W peareHTbl U | UMEeT crabdbIit yposens | 17,
OCYIIECTBIICHHS HAIPABJICHHOTO | TEOPETHYECKON u
opranuueckoro cuntesa (I1K 3); npodeccuoHaTbLHON
IPOBOJTUTH pasziencHue PEaKIMOHHBIX | MOJTOTOBKH, cTenens | Borpocsr 1,7-17,
cMecel, OmpeAensTb COCTaB M CTPOEHHE | BIIAJEHUS KOMIIETCHIUAMU

MPOJIYKTOB PEAKIIMI C TTOMOIIBI0 XMMHYECKUX
u ¢pusuko-xumuueckux meroaos (I1K 3);

OCYHIECTBJIATh IMOUCK METOJOB IOJYYEHUS WU
CBOMCTB 3JIEMEHTOOPTraHUYECKUX COCIUHEHUU
C MCII0JIb30BaHHEM COBPEMEHHBIX 0a3 JaHHBIX
u nouckoBbix cucteM (T1IK 3);

35-40%

CPeOHUIl YPOBEHD!

MMEET  XOpOIIMA  YpOBEHb
TEOPETUYECKOUN 51
npo¢eCCHOHATBHON
MOJATOTOBKH, CTETEHb

Bonpocsl 7-17;




MPOBOAUTH  MOJEIMPOBAHHE  XMMHUYECKUX | BJIaJIeHUS KOMIETCHIMSIMU BONPOCHI 1,2;
peakiuit c ucnonbszoBanuem | 41-70%
MOJIYSMIIUPUYECKUX M HEAIMIHUPUUYECKUX | BbICOKUL YPOBEHb!
KBaHTOBO-XxuMuueckux meroaos (11K 3); MMEET OTJWYHBIA  yYpPOBEHBb
TEOPETUYECKOMN u
npodecCHoHATLHOM
MOJATOTOBKH, CTETEHb
BIIAJICHUS KOMITETSHITHSIMH
6onbie 71%
HNmeth onbIT: HU3KUU YPOBEHb! Borpocsl 1,5-17;
IUIAHUPOBAHUS M TPOBEACHUSI OPTaHUYECKOTO | UMEET cl1a0blii YpOBEHb
cunresa (I1K 3); TEOPETHUUECKOU u
OYHUCTKHU OpPraHUYECKUX BEIIIECTB u | npodeccruoHaIbHON BOnpockl 7-17;
UICHTH()HUKAITIH 170'¢ CTpOEHUS C | MOATOTOBKH, CTCTICHb

UCIOJIb30BAHUEM XUMHUUECKUX H  (PU3HKO-
xumudeckux mMetonoB (I1K 3);

BJIAZICHUS] KOMIIETEHIIMAMH 35-
40%

MOJICIMPOBAaHMs  CBOWCTB  BEIUECTB U | CPEOHULl YPOBEHDb.! BOIIPOCHI 1,2;
apamMeTpoB  OPraHMYECKMX  peakmuii ¢ | MMEET  XOPOIIWM  ypOBEHb
UCTIOJIb30BaHUEM KBaHTOBO-XUMHYECKHX | TEOPETUIECKOU u

metoz0B (TIK 3); podecCHOHATLHOM

HAlMCaHUs Hay4YHbIX 0TYeTOB 1 cTarei ([TK 3). | TOArOTOBKH, CTENEHb | porpock 1-17,

BJIAACHUS KOMIIETEHIIUAMU 41-

70%

8bICOKULL YPOBEHD

UMEET OTJIMYHBIA  YPOBCHB
TEOPETUYECKOMN 51
npodeccuoHaNbHOM

IIOATrOTOBKH, CTCIICHb
BJIAJICHUSI KOMIICTCHITHSIMU
6onbie 71%

*  XupHeiM mIpUGTOM BBIIEICHBI IMOKA3aTENIM, COOTBETCTBYIONIHNE BBICOKOMY YPOBHIO

c(hOpMUPOBAHHOCTU KOMITETCHITUN

8. YueOHO-MeTOqMYEeCKOEe M MH(pOPMALIMOHHOE 00ecnieyeHne TUCHHIIUHBI
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Peyros, O. A. Opranunueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun

— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 726 c.

Cmut, B. A. OCHOBBI COBPEMEHHOTO OpPraHWYECKOro CHHTe3a. YueOHoe mocobue /

B. A. Cmur, A. 1. AwiteMan. — M.: bunom. Jlaboparopus 3uanunii, 2014. — 750 c.
JlomoJiHuTeIbHAS JIMTepaTypa

Adanacwes, b. H. ®usnueckas xumus / b. H. Adanacoes, 0. II. Axynosa. — M.: Jlans,

2012. — 464 c.

babkun, B. A. Buomacca JMCTBEHHMIIBI: OT XMMHUYECKOIO COCTaBa IO MHHOBAIMOHHBIX

npoayktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodumona; otrB. pexn.
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A. A. Cemeno; UpUX um. A. E. ®asopckoro CO PAH. — HoBocubupck: M3a-so CO PAH,
2011. - 236 c.

bapeimok, B. I1. Be3necymmii »KuBOoTBOpHBINA KpemHuid; MoHOorpadus / B. I1. Bapslmok,
M. I'. Boponko. — Upkytck: UpI'TY, 2014. — 276 c.

Boponkos, M. I'. I'ene3uc u 3BONIIOLMSA XUMUU OPTaHUYECKUX COCIMHEHHUM repMaHus, 0JI0Ba
u ceuHIa / M. I'. Boponkog, K. A. A63aeBa, A. 10. ®enopun; UpUX um. A. E. ®aBopckoro
CO PAH. — HoBocubupck: Akanemuueckoe uza-so «l'eox», 2012. — 214 c.

BoponkoB, M. I'. O xumum u xu3Hu: 70 Jer wuaed, MCCICIOBAaHMM M CBEpUICHUN /
M. I'. Boponkos; UpUX um. A. E. @aBopckoro CO PAH. — HoBocubupck: AkaneMuueckoe
n3a-so «l'eoy, 2014. — 410 c.

Boponkos, M. I'. Cunanonsl. Ot 3¢hemepoB K MOHOMEpaM, OJIUTOMepaM U noaumepam / M.
I'. Boponkos, C. B. bacenko; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck:
Axanemuueckoe n3n-so «I'eo», 2014. — 142 c.

I'ono6okoBa, T. B. HekonneHcupoBaHHbIE BUITMHAIBHBIC TPHA30JIbl: cipaB.nmocooue / T. B.
I'ono6oxosa, JI. . Bepemarun, P. I'. )Kurtos, B. H. Kiwxnses; orB. pen. A. . CMupHOB. —
Wpxkytek: UI'Y, 2012. - 133 c.

Ioncaneec, K. Hanoctpykryper B Omomemummue / K. T'oncamsec, K. Xanpbepmranr,
K. Jlopencun, JI. Haup — M.: bunom. JIaboparopus 3nanwmii, 2013. — 520 c.

['opmxos, B. Y. OcHoBbl ¢usnueckort xumun / B. . T'opmkos, N. A. Ky3nenos. — M.:
bunowm. Jlaboparopust 3nanuii, 2014. — 407 c.

I'ycapoBa, H. K. Xumus anerunena: Hoseie rmaBel / H. K. I'ycapoBa, A. 1. Muxanesa,
E. IO. llImunar, A. I'. Manskuna. — HoBocubupcek: Hayka, 2013. — 368 c.

XKayen, XK. buomeramnooprannueckas xumus / JK. XKayen. - M.: bunom. JlaGoparopus
3HaHui, 2015, — 496 c.

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

Knenun, B. . Beicokomonekynsapusie coenunenus / B. . Knenun, 1. B. ®enycenko. —
M.: Jlans, 2013. — 512 c.

KoBanenko, JI. B. buoxumuyeckue OCHOBbI XUMHUHU OMOJIOTMUYECKH AKTUBHBIX BEILECTB:
yuebnoe nocodue / JI. B. Kopanenko. - M.: bunom. JIabopatopus 3nanuit, 2014 — 229 c.
Jlay, A. K. Hano- u 6uoxkommnosutsl / A. K. Jlay, ®@. Xyceitn, X. Jlapau. — M.: bunom.
JIaGoparopus 3Hanmi, 2015. — 392 c.

Hocoga, 2. B. ®Topcoaepsxamiue azunbl u 6en3asunsl / 3. B. Hocora, I'. H. JIunynosa, B.
H. Yapymmun, O. H. Uynaxun. — EkarepunOypr: YpO PAH, 2011. —455 c.

Pooxonkos, /1. 1. Hanomarepuansl: yuebnoe nocodue / JI. U. Peokonkos, B. B. JIéBuna,
3. JI. I3umsurypu. - M.: bunom. Jlaboparopus 3Hanuit, 2014. — 365 c.

CemeHoB, A. A. buonorudeckasi akTUBHOCTh NMPUPOAHBIX coequHeHmit / A. A. CemeHos, B.
I'. Kapues. — M.: MB®HII, 2012. — 520 c.

CunbBepcreitd, P. CnekrpomeTrpuueckas uaeHTU(DUKAIMS OpraHUYECKUX coeauHeHui / P.
Cunbepcreiin, @. Beoctep, /. Kumi. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 557 c.
ConnarenkoB, A. T. Ilectunuasl 1 perynsiTopbl pocTa: IPUKIaHAsS OpraHudeckas XumMus /
A. T. ConnatenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunowm. Jlaboparopusi 3HaHuil,
2014. - 223 c.

Crapoctun, B. B. Marepuansl M MeTOABl HAHOTEXHOJIOTUH: y4yeOHOe mocobue /
B. B. Crapoctun. — M.: bunowm. JITabopatopus 3nanuii, 2014. — 431 c.

Tutne, JI. lomuno-peakuuu B opranuueckom cuutese / JI. Tutne, I'. bpame, K. I'epuke;
niep. ¢ anri. — M.: bunom. Jlaboparopus 3uanwmii, 2010. — 671 c.

Toncrukos, I'. A. CmonsiHble KUCIOTHI XBOWHBIX Poccun. Xumus, gapmakonorus / I'. A.
Tonctukos, T. I'. Tonctuxosa, 3. J. ynsu, C. E. Tonctukos, M. B. XBoctos; HUOX nm.
H. H. BopoxuoBa CO PAH. — HoBocubupck: Akanemudeckoe uzaarenbctBo «leoy, 2011.
—395c.



24. TpaBenb, B. @. Oprannveckass xumus: yuyeOHoe mocodue ans By3oB: B 3-ex 1. T. 1/
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 368 c.

25. TpaBenb, B. ®@. Opranuueckas xumus: ydeOHoe mocoOue ans By3oB: B 3-ex 1. T. 2 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 517 c.

26. TpaBenb, B. ®@. Opranuueckas xumus: ydeOHOe mocodue ans By3oB: B 3-ex 1. T. 3 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 388 c.

27. Tpopumos, b. A. Xumus nupporna. Hoseie crpanunst / b. A. Tpodumos, A. Y. Muxanesa,
E. YO. llImunar, JI. H. Co6ennna. — HoBocubupck: Hayka, 2012. — 383 c.

28. XenbBuHKeb, J[. CucremMaTudeckass HOMEHKJIATYpa OPraHUYECKUX COCAMHCHUHA /
J1. XenbBunkenb. — M.: bunom. Jlaboparopus 3nanuii, 2014, — 232 c.

29. Yepnosa, C. B. ®apmanieBruueckas xumus: yueonuk st By30B / C. B. UepHoBa; moj pen.
I'. B. Pamenckoii. — M.: bunom. Jlaboparopwus 3nanuii, 2015. — 472 c.

30. DnpmienOpoiix, K. Metamnoopranndeckas xumus / K. DnpmienOpoiix. — M.: bunowm.
JlabopaTopus 3Hanu#, 2014. — 750 c.

31.FOpoBckas, M. A. Xwumus apoMaTHYeCKHX TETEPOIHUKINYECKHX COCAMHEHUH /
M. A. FOpogckas. — M.: bunowm. JIaboparopus 3uanwmii, 2015. — 208 c.

DJIEKTPOHHBIE PecypChI

1. boposnes, U.B. Oprannueckas XuUMus: TEPMUHBl U OCHOBHBbIE peakUuu [DIEKTPOHHBIN
pecypc]: yuebnoe nocodue / 1.B. bopoBieB. — Dnektpon. nan. — MockBa: M3narenscTBo
"JlaGopaTopus 3HaHUI", 2015. — 362 c. — Pexum JIOCTYyTIA:
https://e.lanbook.com/book/70742. — 3aru. ¢ sxpaHa.

2. 3pixoBa, M.B. Oprannmdeckas xumus. Kimaccupukanuss ¥ HOMEHKJIATypa OpPraHHYECKUX
coequHEeHNI [DaeKTpoHHBIA pecypc]: yueOHoe mocobue / M.B. 3pikoBa, I'.A. JKomobosa,
O.0. TlpumenoBa. — DnekTpoH. aaH. — Tomck: CubI'MY, 2015. — 110 ¢. — Pexum
nocryma: https://e.lanbook.com/book/105886. — 3ari. ¢ skpaHa.

3. Cmur, B.A. OCHOBBI COBPEMEHHOI'O OPraHUYECKOrO0 CHHTE3a [DIJIEKTPOHHBIH pecypc]:
yuebHoe mocobue / B.A. Cwmut, A.Jl. Jlunpman. — DnekTpoH. naH. — Mockaa:
W3narensctBo "JlabGopatopust 3Hanumit", 2015. — 753 c¢. — Pexum pocryna:
https://e.lanbook.com/book/66366. — 3ari. ¢ sxpaHa.

4. TeopeTnueckue OCHOBbI opraHudeckod xumuu. Boim. 5.1. Tononmormyeckue HHIEKCHI
[DnekTpoHHBI pecypc]: yudeOHO-MeTomudeckoe mocodue / coct. [lpsnkun Bb.C.. —

OnektpoH. mgan. — Tomck: TI'Y, 2016. — 40 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/105104. — 3aru. ¢ 3kpaHa.

5. XenbBUHKENb /., Cucrematnueckas HOMEHKJIaTypa OpPraHMYeCKHX COEJUHEHMH
[DnekTpoHHBI pecypc]: yueOHoe mocobue / XenbBuHkenb [[.; mep. ¢ anrn. B. M.
Hembsnouu, W. H. Ilumkwuboit. — OnektpoH. naH. — Mocksa: W3naTenscTBO
"JIaGoparopus 3HaHHUK", 2017. — 235 c. — Pexxum JOCTYTIA:

https://e.lanbook.com/book/94145. — 3arun. ¢ skpaHa.

HNHuTepHeT-pecypcesnl
Taylor &Francis (>xypHaJibl U31aTEILCTBA)
American Chemical Society
Thieme Chemistry
Wiley Online Library
Royal Society Chemistry
Springer
Sci Finder (Chemical Abstracts Service)
Web of Science
PedeparuBnas 6a3a gagusix ['TIHTE CO PAH
E-library
ObC «M3marenscTBo «JIaHby



http://taylorandfrancis.com/
https://pubs.acs.org/journal/jacsat
https://www.thieme.de/en/thieme-chemistry/home-51399.htm
http://onlinelibrary.wiley.com/
http://www.rsc.org/
http://www.springer.com/gp/
https://www.cas.org/products/scifinder
https://webofknowledge.com/
http://www.prometeus.nsc.ru/mba/db.ssi
https://elibrary.ru/
https://e.lanbook.com/

9. MaTepuaibHO-TeXHHYECKOE 00ecTedeHne AHCIHILTHHb

Jist ocBOEHHMS POrpaMMbl O0YYEHHS M U1 BHITOTHECHUS Hay4YHO-MCCIEN0BATENLCKUX paboT
0 TeMe NMCCepTalMi KAXIOMY aclMpaHTy MpPeIOCTAaBICHO HMHIMBHIyalbHOE pabouee MecTo,
000pyNOBaHHOE  MPHUTOYHO-BBITSXKHON — BEHTHIISILHEH, BOJIOIIPOBOZIOM,  BOJIOOTBEJEHHEM,
BO31YXOBOOM. IIpH BEIONHEHMH KBaTH(UKAIMOHHBIX H JHCCEPTALHOHHBIX paboT acnupaHThl
MMEIOT  BOSMOXHOCTE ~ HCIONB30BaTh  MAaTCPHANBHO-TEXHHYECKHE —CPEICTBA  J1abOpaToOpHii
(OprrexHuKa, pEaKTHBBI, DPACXOIHBIE MaTepHalbl, nabopatopHas II0Cya, U3MEPHUTEILHOE
obopynoBaHMe W Jp.), a TAKKE UMEIOT JOCTYH K aoporocrosiemMy obopynoBanuro UpUX n
baiikanbckoro nenTpa KomiekTuBHOTO Hons3oBanus CO PAH (uudposoit MynsTHAIEPHBINH Dyphe-
cnekrpomerp AMP DPX-400, SIMP-cnexrpomerp AV-400 dupmer Bruker Bio-Spin, XpoMaTomMace-
cnekrpomerp GCMS-QP5050A ¢upmbr SHIMADZU, uMmyibcHbIi OITP-cnektpomerp Bruker
ELEXSYS ES580, undpakpacusiii ®@ypse-cnekrpomerp [FS-25 ¢upmer Bruker, UK-KP ®ypre
CeKTpOMeTphl Varian u Vertex-70 ¢upmer Varian, UV/VIS-cnektpomerp Lamda 35 (bupMBI
Perkin = Elmer, cnexrpodyopumerp LS55, wsrotourens Perkin  Elmer, TIOPOIIKOBBI
mudpaxromerp D2 PHASER, MoHOKpHCTA/LIHYECK Ui audppakromerp D8 VENTURE u ap.) [
IPOBELCHMS  KBAHTOBO-XUMHYECKHX  pacyeTOB  HMMEETCA  BBIYMCIMTENBHBIN  KJIacTep
39I'w/112I'6/14T6 1 HeoGxoauMOe TporpaMMHOe 0GeCIIeUeH e,

ABTOp-cOCTaBUTETH paboyueii MporpaMMel y4eGHOM UCIIUILIAHEL

ﬁf} | Forereeateelr B H. |
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