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PabGouass mporpamMma cocTaBieHa Ha OCHOBaHWUU (pemepalbHBIX TOCYAapCTBEHHBIX
00pa30BaTeNbHbIX CTAaHJAPTOB K OCHOBHOM OOpa30BaTelNbHOW MpOrpaMMe BbICIIET0 00pa3oBaHUs
MOATOTOBKH HAyYHO-TIEIaTOTMYECKUX KaJapoB B acnupantype 1o HamnpasineHuto 04.06.01
XuMUYecKkne HayKu

PABOYASA TIPOTPAMMA PACCMOTPEHA U OIOBPEHA wna 3acemanuun Yd4eHOro
coBera pMX CO PAH IIpotokon Ne 4 ot 24 mas 2016 1.

AL
3aB. acUpaHTypoOu K.X.H. T2t el - T.H. KomapoBa

1. Heau u 3a1a4u y4yeOHOH THCHHUIIINHBI

PaccmarpuBaemasi JUCHMIUIMHA SIBISIETCS O0s3aTEIbHOM B IOATOTOBKE AaCIHPAHTOB,
oOyuatomuxcs 1no npoduio 02.00.08 — Xumust 57IeMEHTOOPraHUYECKUX COSAMHEHUN.

Hean u3yyeHusi TUCUMIIMHBI TIpHOOpeTeHne (HyHIAMEHTAIBHBIX 3HAHUH M MPAKTHYECKUX
HABBIKOB, HEOOXOAUMBIX AJIs MPO(EeCCHOHATBFHOW HAyYHO-UCCIEeI0BATENbCKOM, NHHOBAIIMOHHOW U
00pa3oBaTeNbHON JESITEIHLHOCTH B OOJIACTH OPTaHUYECKON XMMHUHU M B CMEXHBIX 00JacTAX HAYKH,
dbopmupoBanue oOoOmarONIel TeopeTuyecko 0a3pl g U3ydeHUs (yHIaMEHTAIbHBIX OCHOB
OpPTraHUYECKON XMMHHU ¥ BO3MOKHOCTH MX MCITOJIb30BaHMS HA TIPAKTHKE.

3agauu:

e (opMupoBaHue y 00y4aIOUIMXCSl COBPEMEHHBIX MPEICTABICHUI 00 OPraHN4YeCcKOil XUMUH, ee

POJIH ¥ 3HAYMMOCTH B COTIOCTABIICHUH C IPYTMMU XUMUYECKUMHU HAYKaMH;

OCBOEHHUE TEOPETUUYECKUX OCHOB OPTaHUYECKON XUMUM;

e (QopmupoBaHue TIyOOKOTr0 MOHUMAHUS OOMIMX 3aKOHOMEPHOCTEW 3aBHCHUMOCTH CBOICTB

OpPraHUYECKUX COETMHEHUH OT UX CTPOEHUS;

® OCBOCHHE HABBIKOB TEOPETHYECKOTO  aHalW3a  pPEe3ylbTaTOB  AKCIEPUMEHTAIBHBIX
WCCIIIOBAaHM B 00JTACTH OPraHMYECKOW XUMUH;

® OCBOEHHME METOIOB IUIAHUPOBAHMSI SKCIIEPUMEHTa U 00pabOTKH COOCTBEHHBIX UCCIIEIOBAHMIA;
o0y4eHHEe YMEHHMIO CHCTeMaTH3UpoBaTb M  0000IIaTh  pe3ynabTaTbl  COOCTBEHHBIX

MCCIIEIOBAaHHI B COITOCTABJICHNH C U3BECTHBIMU JINTEPATYPHBIMU JaHHBIMU;

e oOyueHHe yMEHHIO OG(OPMIATH pe3yabTaTbl COOCTBEHHBIX HCCIIEOBAaHUM B BHUJE
nyOJIMKalui, 0TYETOB, J10KIa/I0B;
® OCBOCHHE METOJMKH IMPETOIaBAHMS XHMHH.

2. MecTto aucuuimiinHel B ctpykrype OOII

2.1. YVuebnas mucummmHa b1.B.OJ[.2 «Teopernueckue OCHOBBI OpPraHUYECKON XHMHUI»
BXOJIUT B BAPUATHUBHYIO YaCTh MEXAUCHUIIMHAPHOTO npodeccroHanbHoro moayis OOIL

2.2. JlanHas mporpaMMa CTPOUTCS Ha INPEEeMCTBEHHOCTH NPOTPaMM B CHUCTEME BBICIIETO
oOpa3oBaHusl M mnpeaHasHaueHa g acnupantoB UpHUX CO PAH, mpomenmux oOydeHue 1o
IIPOrpaMMe MarucTpoB WM CIIEHUATNCTOB, IPOCIYIIABIINX COOTBETCTBYIOIINE KYPChl M1 UMEIOLINX
[0 HUM TOJOXHUTENbHbIE OlleHKH. OHa OCHOBBIBAETCS Ha MOJOXKEHUSIX, OTPAKEHHBIX B yUEOHBIX
IIporpaMMax yKa3aHHbIX ypoBHeW. [linsd ocBoeHMs ucuuIuinHbl «TeopeTnueckne OCHOBBI
OpraHMYEeCKON XUMHUH» TpeOyIoTCsl 3HAHMUS W YMEHHUS, NPUOOpETeHHble OOydYaloIMMHUCA B
pe3yJbTaTe OCBOCHHUS psJia MPEIIeCTBYIOIUX JUCIUIUIMH (pa3aesoB JUCIUIUINH), TAKUX KaK:

—QOprannueckas XumMus,

—PU3NKO-XUMUYECKUE METOBI aHAIIN3A,

—XVMHSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHH,

—@u3ndecKas XuMusl,

—Heopranunueckas xumus,

—AHanmuTHyecKas XuMHSL,

—KBaHToBag xumMms,



—CrtpoeHue BeuecTna,

—XuMHUuecKas TEXHOJIOTHUSL.

2.3. IuctmmuinHa  «TeopeTndeckue OCHOBBI OPraHMYECKOW XUMHHM» HEo0XoAuMa MpH
MOJI'OTOBKE K C/1a4ye KaHAUAAaTCKOTrO 9K3aMeHa U BHIIOJTHEHHH HaYYHO-KBAIN(UKAIMOHHON paboThI
acTypaHTa.

3. TpeOoBaHusi K pe3yJbTaTaM OCBOEHMS U CHUTIIHHBI

[Ipoulecc w3y4eHUs IUCHUIUIMHBI «TEOpeTHYeCKHe OCHOBBI OPTraHUYECKOW XUMHUH
HampaBslieH Ha (opMHUpOBaHUE 3JIEMEHTOB CIENyIOMMX KoMmieTeHIil B coorBercTBun ¢ OOII no
HarpasieHuto nmoarotoBku 04.06.01 Xumuueckue HayKu:

Ilpogpeccuonanvnvie Komnemenyuu
» yYMEHHEM TPOBOJHTH aHAJIU3 U OTOOp 3a1a4 U NMPoOIEeM, CAMOCTOSTEILHO CTABHUTH IIITh
uccnenosanus (I1K-3).

ITo okOHYaHUM U3YYEHUS JUCIUILIMHBI ACTUPAHTHI IOJIKHBI:

3uamo:

® 33aKOHOMEPHOCTH CTPOEHUS, METOAbl MOJY4YCHHS, XMMHYECKHE CBOICTBA M OCHOBHBIE
HAmpaBlIeHUsT MPAKTUYECKOTO  HCIONb30BAaHMSI OCHOBHBIX  KIJIACCOB  OPraHHMYECKHUX
COCTMHEHUH,

® TUIIOBBIE METOJbl U COBPEMEHHBIE METOJOJOTUU OPraHMYECKOTO CHHTE3a, MCIOJIb3yeMbIe
peareHThl 1 000pyI0BaHuE,;

® MEXaHHM3MbI XUMHUYCCKHX PEAKIIMI B OPTaHUYCCKOW XUMUH, IMOAXOABI U METOABI U3YYCHUS
MEXaHHU3MOB,

® BIHUSHUE CTPOCHMSI HAa PEAKUUOHHYIO CIOCOOHOCTh M (PU3UKO-XHUMHUYECKHUE CBOMCTBA
OpPTaHUYECKUX COCAUHEHU;

¢ (UBHKO-XMMHUYECKHE METOABl HCCIICIOBAHUS CTPOCHUS OPraHUYEeCKUX COCAWHCHHNU H
pEaKLIHl OpraHNuYeCKON XUMUH;

® COBpPEMEHHYIO MEPHOJUYECKYI0 JUTepaTypy (KypHaibl) U 3JIEKTPOHHBbIE 0a3bl JaHHBIX MO
OpPTaHWYECKON XMMHH, METOJIbI TIONCKAa HH(POPMAIIHH O CBOMCTBAX M CHHTE3E OPraHUYCCKIX
BEIIIECTB;

® TPHWHIMIBI  TEOPETUYCCKUX  pacuyeToOB  CBOWCTB  OPraHUYECKHX  COCTUHEHHH,
TEPMOJUHAMHYECKUX ¥ KHHETHUECKUX ITAPAMETPOB PEAKIMA B OPraHUICCKON XHUMHUH;

® DOJb M MECTO OPTaHUYECKOW XMMHUU B cucTeMe (yHIAMEHTAIbHBIX XUMHUYECKUX HAyK U
MIPOU3BOJICTBE COBPEMEHHOW WHHOBAIIMOHHOM MPOIYKIINH;

Ymemn:
e BHIOMpaTh METOJBl W pEareHThl ISl OCYIIECTBICHHUS HAMpaBICHHOTO OpPraHUYEeCKOro
CHUHTE3A;

® TMPOBOJWTH Pa3/IClICHUE PEAKIIMOHHBIX CMECEH, ONMPEENSITh COCTaB M CTPOEHHE MPOTYKTOB
peaKHI/Iﬁ C IIOMOIIIBKO XUMHUYCCKUX U (bI/ISI/IKO-XI/IMI/I'-IeCKI/IX METOJ0B,

® OCYILECTBIATH MMOMCK METOAOB MOJTYYEHUSI U CBOMCTB 3JIEMEHTOOPTaHUYECKUX COEIMHEHUM
C MCTIOJIh30BAaHUEM COBPEMEHHBIX 0a3 JaHHBIX U TIOUCKOBBIX CHUCTEM,;

[ ] HpOBO)II/ITB MO)IeJ'II/IpOBaHI/Ie XUMHUYCCKUX peaKunﬁ C HUCITIOJIb30BAHHUECM HOHYBMHI/IPI/I‘ICCKI/IX
nu H€3MHI/IpI/I‘—IeCKI/IX KBaHTOBO-XUMHNYECCKHUX METOJOB,

Hmemob onvim:

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

® OUHCTKA DIIEMEHTOOPTaHWYECKMX BEIIECTB W HWACHTU(DUKAIUKA UX CTPOCHHS C
MCIOJIb30BaHNEM XUMHUUYECKUX U (PU3UKO-XUMUIECKIX METOJIOB;

e MOJCIMPOBAHMUS CBOWCTB BEIIECTB W IMAPaMETPOB OPraHUYECKUX  PEaKIUid C
HCIIOIL30BaHMEM KBAHTOBO-XUMHYCSCKUX METOHOB;

® HallnmCaHus Hay‘{HBIX OTYCTOB, CTaTCfI, HpOGKTOB.



4. CTpyKTYypa M coiep:kaHHe y4eOHOH AUCHUIIIMHBI

OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe 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 | KOHTpOJIsS
1 | Teoperuueckue 3auer ¢
OCHOBBI 144 90 27 - 27 36 o4 9
OpraHUYeCKON XUMUHU OHCHIOH
4.2. Coaepxanue JUCUMIIIMHBI
4.2.1. Pa3nesbl AUCHUNJIMHBI U BUAbI 3aHATHI
Ne HaumenoBanue Bunbl yueOHOI paboThl U TPYIOEMKOCTb, 4 DopMBI TEKYIIETO
pa3zenoB U TEM Beero | Jleku. | JIa6 | IIpakr | CP | KCP KOHTPOJIA
yCIIEBAEMOCTHU
1 3aKOHOMEPHOCTH
CTPOEHHUS U
PEaKLMOHHOIO 2 ) 1 3 ) VY CTHBIN TpyNIOBOU
MOBEJCHUS onpoc
OpraHUYECKUX
COCIMHEHU.
2 OCHOBHBIE TIOJIOKEHUS 2 ) 1 3 i VY CTHBINM rpynnoBon
KBAaHTOBOU XWMMHH. oInpoc
3 Knaccudukanus . .
peaKiii B 2 ) 5 3 i VY CTHBIN TpynnoBoi
OPraHN4YeCKON XUMHH. orpoc
4 Teopuu KUCIoOT 1 2 ) 5 3 i VY CTHBIN TPYNIIOBOU
OCHOBaHUH. oTpoc
5 Bnusnue cpensl Ha . .
VY CTHBIN TpynnoBoi
CKOPOCTH U paBHOBECHE 1 - 2 3 - onpoc
OpPraHWYECKHUX PEaKLUi.
6 Kapb6enueBbie HOHBI 1 ) 5 3 i VY CTHBIN TpyNIOBOU
(xapOOKATHOHBI) onpoc
7 PanukanbHbIEe TPOLIECCHI. 1 ) 5 3 i Y CTHBIN TpynnoBOH
OIpoc
8 Peakuuun Y CTHBINM rpynnoBoi
HYKJIICO(DHUITHHOTO 10 1 - 2 4 3 OTIPOC, peIIeHHe
3aMellEHUsl. 3a/1a4
9 DnexTpogrIIbHBIE Y CTHBIH rpynmoBon
peaxkuuu B 1 - 1 4 3 OIIpOC, PELIEHUE
OPraHNYeCKON XUMHH. 3a/1a9
10 | Peakuuu 1 ) 1 4 i VY cTHBIN TpynnoBoi
AIIMMHUHHPOBAHUS oTpoc
11 | Ilpucoenunenue mno
KpaTHBIM YTJIEPOI- 1 ) 1 3 i Y CTHBIN rpynnoBoi
YTJIEPOJIHBIM CBSI35M orpoc




12 | HykneodunbHoe Y CTHBIN TPyNTIOBOMA
MPUCOETMHEHUE K 9 2 - 1 3 3 OTIPOC, PEIICHUE
KapOOHUJILHOM TpyIIIe. 3a/1a4

13 | [leperpynmupoBKH B VY CTHBINM rpynnoBon
KapOOKaTHOHHBIX 10 2 - 2 3 3 OTIPOC, PEIICHUE
MHTEpMEUaTaXx. 3a/1a4

14 | MonekynspHbIe Y CTHBIN TPyNIOBOMA
peaxkuu. 7 2 - 2 3 - orpoc

15 | CornacoBaHHbIe Y CTHBIN IpynnoBoi
peaxIuu. 10 2 ) 2 3 3 OIIpOC, peleHue

3a1a4y

16 | JIBolicTBeHHas
peakuuoHHas VY CTHBINM rpynnoBoi
CIIOCOOHOCTH U 10 2 _ 2 3 3 OIIPOC, pELICHUE
TayTOMCpPUA 3a7a4
OpPraHHYECKHUX
COCIMHEHM.

17 | OcHoBBI (hOTOXMUMHUHT VCTHEI rpyNIoBOi
OpPTraHUYECKUX 6 2 - 1 3 - orpoc
COEJTMHEHUI.

HToroBbiii 3a4eT: 18 - - - - 18

Bcero yacoB: 144 27 - 27 54 36

4.2.2. Coaep:xkaHue pa3aejioB IHCHUIIHHDI
Ne | HaumenoBanue pazaena Conepxanue pazaena (TeMbl) Dopmsbl
JUCHUTUTUHBI IIPOBEJCHUS
3aHATHI
1 | 3akoHOMEpHOCTH CoBpemeHHbIE IIPEICTaBICHUS 0 npupone | Jlekuun,
CTPOCHUS U XUMHYECKON CBSI3U. THIIBI CBSI3€M B OPraHUYECKOM | CEMHHApHI,
PEaKIMOHHOTO XUMuu. ['MOpuau3anus aToMoOB YIiepoAa W a30Ta. | CAMOCTOSITEIbHAs
MOBEICHUS OneKkTpoHHbIE A()PEKTh. DIEKTPOOTPULIATETLHOCTH | paboTa
OpraHUYECKUX aTOMOB M 3aMECTHUTENEN.
COECIMHEHU. [TonsitTue o KoHpopmamuu Moiekyabl. CBs3b
KOH(pOpPMAallMM U  PEAKIHOHHOW  CIIOCOOHOCTH.
[TpuHnMn Kepruna-I'ammera. Homenknarypa
TEOMETPUUECKUX U30MEPOB. DHaHTHOMEpPHUS.
Acummerpust W XHpanbHOCTb. HomeHknatypa
ONTUYECKUX aHTUNONOB. HeyrieponHble aTOMbI Kak
HEHTpbl XupalbHOCTH. CrnocoObl MOJy4YeHHUS H
pa3JesIeHNs] YHAHTHOMEPOB.
2 | OcHOBHEBIC TTONIOKEHHST | ATOMHBIE W MOJEKyspHbie opoutanu. [lonstue o | Jlekuuw,
KBaHTOBOU XUMUH. MOJIySMIIUPUYECKUX ~ METO/JAaX, OCHOBAaHHBIX Ha | CEMUHAapBI,
npubmnkennn Xaptpu-®oka (MNDO, AM1, PM3 u | camocrosiTenbHas
ap.). Memoowr ab initio. Teopus Bo3mymenuir MO. | pabora
[ToHsiTHE O pe30HaHCE B KJIACCUYECKON U KBAHTOBOMU
XUMHH. IIpaBuno XIOKKes. Me3ounoHHBIE
COETUHEHUSI. ApOMaTUYHOCTh c
AHTHApOMaTHYHOCTb.




Knaccudukanmst Knaccudukanust peaknuii mo tunmy oOpaszoBanus u | Jlexuuw,
peakuuii B paspbiBa CBA3EH B JIMMUTUPYIOLIEH CTaIuH, IO TUILY | CEMHHApHI,
OpraHMYECKOM XMMHUHU. | peareHTa M 10 COOTHOUIEHUIO 4YHUCIa MOJIEKYJ | CAMOCTOSITENIbHAs
peareHTOB W NIPOAYKTOB. Teopus mepexonHoro | pabora
coctossHus. KuHeTHueckue ypaBHEHHS OCHOBHBIX
TUNOB peakuuii. MeToJ CTaMOHApHOI'O COCTOSHHS
(mpuanun  bonmenmreiina). Iloctymar XsMMoH#A.
KoppensauronHsle ypaBHEHUs, IPUHLUIT IMHEHHOCTH
CcBOOOJIHBIX dHepru ['n66ca. YpapHenus ['ammera u
Tadra. Ilpunnun )KMKO u ero obocHoBaHuWe Ha
OCHOBE Teopuu Bo3MyuieHuit MO.
Teopuu KUCIOT U Kucnoret bpencrena wu  Jletouca. Kucnortno- | Jlekiumu,
OCHOBaHUH. ocHoBHOe paBHoBecue. [lonsarue pH. Kunernueckas | ceMuHapsl,
U TEpPMOJAMHAMUYECKas KHUCIOTHOCTb. YPAaBHEHME | CAMOCTOSTEIbHAS
bpencrena. [loctynar 'ammera. [Ipunmun JKMKO u | pabora
ero 00OCHOBaHME Ha OCHOBE TEOPUU BO3MYILEHUU
MO.
Bnusinue cpenpl Ha Knerounsiii ¢ dexT. Bonopoanas cBs3b. | Jlexkuun,
cKopocTH u paBHOBecue | Knmaccudukarus u LIKAaJIbI 1apamMeTpoB | CEMUHAPBHI,
OPraHUYECKUX pPacTBOPUTEIIEH. YpaBHeHUs YuHcrelHa U | CaMOCTOSITEIbHAS
peaKIuu. ['pronBanba, Konmnens-Ilanema. Biusiaue | pabora
accolualud  HMOHOB  HAa  UX  pEaKUHUOHHYIO
CrOoCcOOHOCTh.  YpaBHeHHe Akpu. MexdazHblii
katanu3. KpayH-3¢upbl, KpUNTaHABI, TOJAHIIBI,
Kataiau3aTopel MexdazHoro mnepenoca. Ilonstue o
CynpaMoJIEKYJISIPHON XUMHUH.
KapOenuesslie cuctemsl | ['eHepariust kapOOKaTHOHOB B pacTBOpax M B ra3oBoil | Jlekiuw,
1 KapOOKaTHOHBI. ¢daze. BausHuEe CTPYKTYpHBIX M COJbBAaTAIl[MOHHBIX | CEMUHApBI,
¢dakTopoB  Ha  CTaOMIBHOCTH  KapOOKAaTHOHOB. | CAMOCTOSITEIbHAS
Kap6enbl. CuHITIETHOE W TPUIUIETHOE COCTOSIHME | paboTa
kKapOeHoB. MeToabl reHepanuy KapOEHOB U HX
ucnoibp3oBaHue. HUTpeHsl, Ux reHepaiys, CTpOeHHE
Y CBOMCTBA.
PanuxanbHble MeToapl reHepupOBaHUs PAAMKAIOB. DJEKTpoHHOe | Jlekuuu,
IIPOLIECCHI. CTpoeHHe U (HaKTOphl CTAOMIM3AIMU CBOOOJIHBIX | CEMHUHAPHI,
panukanoB.  Tumbl ~ cTaOMIBHBIX  CBOOOAHBIX | CAMOCTOSATEIbHAS
panukanoB. OcHoBsl MeTo0B DIIP u XII. Karuon- | pabora
U aHWOH-paaukanbsl. KoMmiuiekcsl ¢ mepeHocoM
3apsja.
PanukanbHble M HMOH-pajuKajbHble  PEaKIHUH
IIPUCOEANHEHNS, 3aMEIEHUs U SIMMHHHUPOBAHMUS.
NHrnbuTopsl, MHUIMATOPHI U MPOMOTOPHI IETTHBIX
peakuuil. Penokc-peakuuu. DNEKTPOCUHTES
OPraHNYEeCKUX COCTMHEHUH.
Peaxiun HykneodunpHoe 3amemenue B amudaruyeckoM | Jlekuuw,
HYKJIEOUITBHOTO psaay. BnusHue cTpyKTypbl cyOcTpaTa U MOJSIPHOCTH | CEMUHAPHI,
3aMelEHUs. pacTBOPUTENS HAa CKOPOCTHM M MEXAHU3M DPEAKLUH. | CAMOCTOATEIbHAs
AHXVUMEpHOE COJCUCTBHE W CHHApTETHYECKOe | paboTa

yckopenue. Koppensuunonnsie ypaBHenust CysiiHa-
Cxkortra u DaBap/ca.

HykneodunpHoe 3amenieHre mpu KpaTHOM yriaepon-
YIJIEPOJHOM CBSI3M W B apOMATHYECKOM  sIZIpe.




Tunuynbie MeXaHU3MBbI HYKJICO(PUITHLHOTO
3aMelIeHUs] y Sp2-THOPUAHOrO aroma yriepoja.
Bununenbiii  katvoH. Kartanusz — mepexoaHbIMU
MeTtaimamu. HykieopuibHOE 3aMenieHre BOI0poaa
(BUKapHO3HOE 3aMEIICHHUE). Kommiekcel
Meiizenreiimepa. HykieopunpbHOe 3amemieHUEe B
apoOMaTHYECKHUX rereponukiax. Kune-zamemnieHue.

9 DnexTpodunbHbIe MexaHU3MBI 3aMEIEHNS Sel, Se2, Sel. | Jlexnun,
peakuuu B HyxneopunbHbii KaTanus ANEKTPOPUIBHOTO | CEMUHAPHI,
OpraHMYECKON XMMHUHU. | 3aMelleHMs. BiusHue CcTpykTypbl cyOcTpata U | caMOCTOSTENbHAS

3¢ dexToB cpempl Ha CKOPOCTh M HalpaBjeHHE | pabora
peakuuii. [IpaBuna opueHTalMU U UX MOJEKYISPHO-
opOuTanbHas  UHTEpIpeTauus. DIeKTpodUIbHOE
3aMellleHne APYrux Ipymn, kpome Bopopona. Mmco-
3amenienne. Kunernueckue n3otonusie 3G (HeKTol.

10 | Peakuumn MexaHu3Mbl TeTepOIUTHYECKOTO IIMMUHUPOBaHUs. | Jlekuuu,
3JIMMUHUPOBAHUS CrepeonsieKTpOHHbIE TpeOoBaHUS U | CEeMHHapHI,

crepeocnieUPUUHOCTh Mpu  E2-3TMMHUHHPOBAHUH. | CAMOCTOSTENIbHAS
Tepmuueckoe CUH-3JIMMUHUPOBAHUE. pabota

11 | Ilpucoenunenue no OnextpoduinbHoe npucoenunenune. CwuibHbie U | Jlekuuw,
KpaTHBIM yTJIepoa- cnalbie 3JeKTPO(UIBI, MEXaHH3M U CTEPEOXHUMHS | CEMUHAPBI,
YIJIEPOIHBIM CBSI3AM IIPUCOECIMHEHMS, PEruo- M CTEPEOCEIIEKTUBHOCTB | CAMOCTOSTEIIbHAS

peakuuii.  [lpucoeauHeHne K  CONpPsDKEHHBIM | paboTa
cucremMaMm. HyxkieopuipHOE TPUCOCIUHEHUE TI0
kpatHeIM  cBa3siM  C=C. Peaknus  Muxasms.
AHUOHHAs MoJIMMEpU3aLus 01e(UHOB.

12 | HykneodunbHoe Peaxinu KapOOHUIBHBIX COeIMHEHUHN ¢ | Jlexmumn,
IIPUCOETUHEHHE K HyKiIeopuIaMu, B TOM 4YHClIe ¢ KapOaHHOHAMHM, | CEMUHApBI,
KapOOHMJIBHOM IpyMIe. | MeTaNIOpraHu4eCKUMHU peareHTaMu. Peakiust AHpU. | caMOCTOsITeIbHAs

MexaHu3m asTepuQHUKalUU  KUCIOT M TOJIy4YeHHue | pabora
aneraneid. HykneodunbHoe nprucoeJuHEHNE K ajb/i-

U KETUMUHAM M KapOOHHUH-UMMOHHMEBBIM HOHAM
(peakiyst MaHHMXaA).

13 | [leperpynmupoBku B Knaccugukanus neperpynnupoBoK: NMUHAKOJIMHOBas | Jlekuuu,
KapOOKaTHOHHBIX " PETPONMHAKOJINHOBAS, NEPErpyNIIUPOBKA | CEMUHAPBHI,
MHTEpMeauaTax. [embsHOBA. [IeperpynmnupoBka Barnepa- | camocTosiTennbHas

Meiiepeiina. IleperpynmupoBku ¢ wmurpanueil x | pabora
atomy asora (I'ojpmana, Kypumyca, Bekmana).
Peaknus baiiepa-Buiurepa.

14 | MonekynspHbie [{uc-Tpanc-uzomMepusanusl, pacnazg MoJiekyn, | Jlekuuu,

peaxkuu. pa3MbIKaHue LMKIOB. KoapKTaTHbIE peakuu. CEMHHApBHI,
CaMOCTOATEIIbHAS
pabota

15 | CornacoBaHHbIe Konnenmus coxpanenust opoOuTaibHON cummeTpuu 1 | Jlekuuu,
peaxkuu. npasuia Bynsopaa-I'opmana. DnekTpouukiInyeckue | CeMUHapHI,

peaxuu, CUT'MAaTpPOITHbIE MIEPErPYNIUPOBKHU. | CAMOCTOSTEIbHAS
[Mepunukmuueckue peakiuun  (2+2) u  (2+4)- | pabora
OUKJIOTIPUCOETUHEHNS. 1,3-nunonsipaoe
LUKJIOIIPUCOCITUHEHHUE.

16 | [IBoiicTBeHHas [IpoTOTpONHBIE U CUTMATPOIIHBIEC TTEPErPYNNUPOBKHU. | JIekiuu,
peaKIMOHHAs [TpaBuno Kopubmroma. Keto-eHONbHOE paBHOBECHE. | CEMUHAPHI,
CIIOCOOHOCTH U HutpocoenuHeHHss W HUTPOHOBBIE  KHCJOTHI, | CAMOCTOSITENIbHAS




TayTOMEpHUs HUTPO30COECTUHEHHS U OKCUMBI. MeTaloTponus pabota

OpraHUYECKUX
COCTUHEHUN.

17 | OcHoBHI poTOXUMUU CHUHTIIETHBIC u TPUILIETHBIC coctosHus, | Jlekuuu,
OpTraHUYECKUX bayopecteHIus u dbocdopecueHIys, | CEMUHAPHI,
COCIMHEHHA. MHTEpKOMOUHAIIMOHHAs1 KOHBepcUsi. OCHOBHBIE THIIBI | CAMOCTOSITEIIbHAS

(hOTOXMMHUYECKHIX peaKIuii. SIBnenue | pabota
doroxpomuszma.

5. O0pa3oBaTesibHbIE TEXHOJIOTUH

1. AxTuBHBIE 00pa3oBaTeIbHBIC TEXHOJIOTUHN: JIEKI[UH, CEMUHAPBI U MPAKTUYECKUE PAOOTHI.

2. ConpoBO/IeHHE JICKIMI BU3YaJIbHBIMUA MaTepHallaMHi B BUJIE CJIAiiI0B, TOATOTOBJICHHBIX C
HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTMM, HPOCLUPYEMBIX Ha SKpaH C
IIOMOUIbIO BUJEOMIPOEKTOPA.

3. [IpoBenenune mpakTHUUECKUX PabOT B JIaOOpaTOpHsX, ydacThe OOYYArOIIMXCS B HAy4YHOUH
paboTe U BBHITIOJTHEHNUH HCCIIE0BATEIBCKUX MIPOCKTOB.

4. Ucnionb30BaHKE CIIEUMATBHOIO MPOTpaMMHOr0 obecriedeHuss U VHTepHET-pecypcoB st
00y4eHHS B XO/I€ MPAKTUIECKUX M CAMOCTOSTEIBHBIX paboT.

6. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CAaMOCTOATeILHOH padoThl ACIUPAHTOB.

Buabl camocTosiTennbHON paboTHI:

B JIOMAIIHUX YCIIOBHSIX, B YMTAIBHOM 3ajie OMOJIMOTEKH, Ha KOMIIBIOTEPAX C JIOCTYIIOM K
0a3aM MJaHHBIX M pecypcam HWHTepHeT, B Ja0oparopusx ¢ JOCTYIOM K JIabOpaTOpHOMY
000pyZ0BaHUIO U TpHOOpaMm.

CamocrosaTenbHass padoTa TOIKPEIUIseTcss y4eOHO-METOIUYECKUM M HH()OPMAIMOHHBIM
obecrieyeHrneM, BKIIIOYAIOMUM YUYeOHUKH, Yy4eOHO-MEeTOANYECKHE MOCOOMs, KOHCIEKThI JIEKIUH,
y4ueOHOE U HaydyHOE IPOrpaMMHOe oOecrnieueHue, pecypcbl HTepHeT.

7. OneHOYHBbIEe CPeACTBA VI TEKYIIero KOHTPOJIsl yCIieBaeMOCTH, TPOMEXKYTOYHOI
aTTecTalliy 10 UTOraM OCBOEHMS JMCHUIIJIUHbI

ens koHTpoNs - modydeHHUE HWHMOpMAIMKU O pe3yiabTaTax OOYYEHHS U CTENEHU UX
COOTBETCTBHS pe3yibTaTaM O0yUeHHsI.

7.1. Tekymuii KOHTPOJIb
Texymmuii KOHTPOJIb YCIEBAeMOCTH, T.€. TIPOBEpKA YCBOCHHS Yyd4eOHOTO Marepuana,
PETYJIIPHO OCYILECTBIsIEMasi Ha MPOTSHKEHUM ceMmecTpa. TeKylini KOHTPOJb 3HAHUN ydaluxcs
OpraHM30BaH Kak yCTHBIN rpynmnoBoii onpoc (YI'O).
Texymas camocrosiTensHast paboTa acmupaHTa HaNpaBjieHAa Ha YIiyOJleHHe U 3aKperieHHue
3HaHWH, U pa3BUTHE IPAKTUYECKNX YMEHHM aCTIMPAHTA.

7.2. IIpoMesKyTOYHAA aTTeCTALMS
[IpoMexxyTouHasi arrecranus OCYIIECTBIIIETCS B KOHIE CEMECTPAa M 3aBEpIIACT HU3YyUYCHHUE
TUCHUIUIMHBI « TeopeTnueckrne OCHOBBI OpraHM4ecKor XuMumny». dopma arrectanuu — 3a4er.

KoHTpoJibHbIe BONPOCHI K 3a4eTy:
3aKOHOMEPHOCTH CTPOEHUS U PEAKIIMOHHOTO ITOBEACHHSI OPraHUYECKUX COETMHEHUI
CoBpeMeHHbIE IPEACTABICHUS O MPUPOJE XUMHUUYECKON CBA3U. THUIBI CBSI3€l B OPraHUYECKON
xuMud.  ['mOpuamsanuss  aToMOB  yrjepoja M a3oTa.  ONEKTPOHHBIE 3 EKTHI
DNEeKTPOOTPUIIATEILHOCTh aTOMOB M 3aMmectutenield. [lonarne o koHdopmaruu Monekynbl. CBs3b




KoHpopMauu H peaknuoHHOH crocobnoctu. Ilpunmun Kepruna-I'ammera. Homenknatypa
TFEOMETPUYECKUX H30MEPOB. OHAHTHOMEpHs. AcCHUMMETpUss M XHpaJbHOCTb. HomeHkiarypa
ONTUYECKUX aHTUNOAOB. Heyrnepoansle aToMbl Kak LHEHTPbI XHUpaabHOCTU. Cr1ocOOBI MOTYYEHUS U
pa3feseHnsl YJHAHTHOMEDOB.

OcHOBHBIE TIOJIO’KEHUSI KBAHTOBOM XUMUU
ATOMHBIE W MOJIGKYJsIpHBIE opOutanu. [loHATHE O MOTYIMIUPUUYECKUX METOIaX,
OCHOBaHHBIX Ha npuOmmkeHnn Xaptpu-Ooka (MNDO, AMI, PM3 u np.). Metonbl ab initio.
Teopus Bo3mymenuii MO. [lonsiTue 0 pe3oHaHCe B KIAaCCHYECKON M KBaHTOBOM xumuu. IIpaBuio
Xrokkensi. Me30noHHbIE COeAMHEHHS. APOMAaTUYHOCTh C AHTUAPOMATUYHOCTb.

Knaccudukanus peakiuii B opraHU4ecKOi XUMHH
Knaccupukanus peakiuii mo Ty oOpa3oBaHHsS M pa3pbiBa CBA3€H B JMMHUTHPYIOLICH
CTaJNM, MO0 THUILy PEareHTa U M0 COOTHOIICHHIO YMCIIAa MOJEKYJ PEareHTOB U MPOAYKTOB. Teopus
[IEPEXO/IHOTO COCTOAHMA. KuHeTHueckue ypaBHEHUS OCHOBHBIX THUIOB peakuui. Meton
CTallMOHApHOTO cocTosiHus (mpuHiun bonenmreiina). Iloctynmat Xammonga. KoppensuuoHHbie
yYpaBHEHHsI, TPUHIHUIT JTUHEHHOCTH CcBOOOMHBIX sHepruil ['mbOca. YpaBuenus 'ammera u Tadra.
[Mpunmun XKMKO u ero o6ocHoBaHue Ha OCHOBE Teopuu Bo3myieHuit MO.

Teopun KMCIOT U OCHOBaHUH
Kucnoret bpencrena u Jlbtonca. KucmotHo-ocHoBHOe paBHOBecue. llonsitue pH.
Kunernueckass 1 TepMoauHaMuueckas KUCIOTHOCTb. YpaBHeHue bpencrena. Iloctynar ['ammera.
[Mpunuun XKMKO u ero o6ocHoBaHue Ha OCHOBE Teopuu Bo3mytieHuit MO.

Bnusinue cpenbl Ha CKOPOCTH U PABHOBECUE OPTaHMYECKUX PEAKIUI
Knerounsnii >ddexr. Bomopoanas cBs3p. Kriaccudukamus w  mkansl mapameTpoB
pactBopureneil. YpaBHenuss YunctenHa u ['pronBanpaa, Konnensa-ITansma. Binsinue accoumanun
MOHOB Ha WX PEaKIMOHHYIO CIOCOOHOCTh. Y paBHeHHe Akpu. Mexdaznblii katanus. KpayH-a¢upsi,
KPUIITAH]IbI, TOJAHBI, KaTanu3aTopbl MexdaszHoro mepeHoca. [loHsTHEe O cympamoJeKyIspHOM
XUMUHU.

KapOenueBsle cucTteMbl 1 KapOOKaTHOHBI
I'eneparuss kapOOKaTHOHOB B pPAcTBOpax M B ra3oBoil (asze. BnusHHE CTPYKTYpHBIX U
COJIbBATAIlMOHHBIX (PAaKTOPOB Ha CTaOMJIBHOCTH KapOokaTHOHOB. KapOenbl. CuHITIETHOE W
TPUIUIETHOE COCTOSTHUE KapOeHOB. MeTobl reHepany KapOeHOB U UX HcIosb3oBaHue. HUuTpeHsl,
UX FeHepalus, CTPOCHUE U CBOMCTBA.

PanukanbHbie poueccsl
Metoapl TeHEpUPOBAHUS PATUKATIOB. DJIEKTPOHHOE CTPOCHHE W (PaKTOPHl CTAOWITU3AINHI
CBOOOIHBIX paJuKalioB. THUITBI CTAOMIBHBIX CBOOOTHBIX paguKkanoB. OcHoBsl MeTo0B DI1P 1 XIIA.
Katnon- u annon-pagukansl. Kommiekcsl ¢ mepeHocoM 3apsia. PagukanbHble U HOH-PAAUKAIbHBIC
peaKiuu TMPUCOCTUHEHHS, 3aMEIIEHUS U DJIUMUHUPOBaHUs. VHTUOUTOpPHI, WHUIMATOPHI H
MPOMOTOPBI LIEMHBIX peakiuid. Penokc-peakiuu. DJIeKTPOCUHTE3 OPTaHUYECKUX COEAMHEHHUI.

Peaxuu nykineopribHOTO 3aMeIeHUs
HyxneodunsHoe 3amemnieHue B anudaruueckoM psny. BiusHue cTpyKTypbl cyOcTpata U
MOJISIPHOCTU PAaCTBOPUTENE HA CKOPOCTH M MEXAHM3M peaknuu. AHXUMEPHOE COACHCTBHE H
cuHapTeTHueckoe yckopenue. Koppensuuonnsie ypaBHenuss CysiiHa-CkoTta u  DaBapica.
HyxneodunpHoe 3aMenieHre mpu KpaTHOM YIIIEpOA-YIJIEPOAHOM CBSI3M M B apOMaTHUYECKOM SIIpeE.
Tunuyable MeXaHU3Mbl HYKJICO(QHIBHOTO 3aMEIleHHUsl y Sp2-THOPHIHOrO aToMa Yriepoja.
Bununpabiii katnoH. Karanus nepexoansiMu Metaiiamu. HykieodunsHOe 3aMeleHne BOI0poia



(BukapuozHoe 3amemieHue). Kommiekcel Meiizenreiimepa. HyxneodunbHOoe 3amemieHue B
apomMaTHuYecKux rerepouukiax. Kune-zamemenue.

OnexkTpoduIbHBIE PEAKIIMH B OPTraHUYECKON XUMHH
Mexanm3mbl 3ameniennst SE1, SE2, SEi. HykneodunbpHbld KaTtamu3 31eKTpOQHIEHOTO
3amernieHus. BiusiHue CTpykTyphl cyOcTpata ¥ 3((EeKToB cpelnbl Ha CKOPOCTh M HalpaBJICHUE
peakimii.  [lpaBuyma  OpueHTaUMM W WX  MOJEKYJSIpHO-OpOHMTaiIbHAs  MHTEPIPETALHS.
OnekrpoduiabHOE 3aMeIeHHe IPYTruX TPy, KpoMe Bojgopoaa. Umco-3amenienne. Kunernueckue
M30TONHBIE () (HEKTHI.

Peaknuu 3n1MMUHUPOBAHNS
MexaHu3Mbl TETEPOJUTHUECKOIO SIUMHHUPOBaHUSA. CTepeodeKTpOHHblE TpeOOBaHUS U
crepeocnenupuaHOCTb 1pu E2-3nmumuHnpoBanuu. TepMudeckoe CHH-3IMMUHUPOBAHHE.

[TpucoeanHeHne O KPAaTHBIM YIJIEPO/I-YTIEPOAHBIM CBS3SIM
OnextpodunbHoe npucoenuHenue. CuilbHble W cla0ble 3IeKTPO(UIBI, MEXaHU3M U
CTEpEOXUMHUSl IPUCOEAUHEHHUS, PETUO- U CTEPEOCENEKTUBHOCTh peakuuid. llpucoenvHenue x
COMpsiKeHHbIM cucTeMaM. HykiieodunbHoe nmpucoennHenrue no kpaTtHeiM cBszsiM C=C. Peaxius
Muxasiisi. AHHOHHAS TIOJTMMEPHU3aLUs OJICPHHOB.

HykneodunsHoe npucoeanHeHne K KapOOHMIEHON TPyIIe
Peakiuym kapOOHWIBHBIX COEAMHEHHMH ¢ Hykieoduiaamu, B TOM 4YUCiIe € KapOaHHMOHAMH,
METAJJIOPraHUYECKUMHU peareHTamMu. Peakuus AHpu. MexaHusMm 3sTepu@HUKalUu  KUCIOT U
nojgydyeHue aueraned. HyxneopuinpHoe mNpucoeqUHEHUE K ajbjJ- U KETUMUHAM M KapOOHUii-
MMMOHMEBBIM HOHaM (peakuusi MaHHuxa).

[leperpynnupoBku B KapOOKaTHOHHBIX HHTEpMEINaTaxX
Knaccudukanus [EepErpynIupoOBOK: [IMHAKOJIMHOBAs u PETPONMHAKOINHOBAS,
neperpynnupoBka JlempsHosa. [leperpynnupoBka Barmepa-Meiiepseiina. [leperpynnupoBku ¢
murpanueit k aromy azora (I'opmana, Kypunyca, bekmana). Peakuus baiiepa-Bunnurepa.

MonekynsipHble peakiuu
[uc-Tpanc-uzomepusaius, pacnaa MOJEKYJ, pa3MbIKaHWe ITUKIIOB. KoapkTaTHbIe peakiuu.

CornacoBaHHbIE pEeaKIINH

Konnenuust coxpaHeHus OpOUTaIbHOM CcUMMeTpuM U TmpaBuia Bynsopaa-I'opmana.
DNEKTPOUUKINYECKHE PEeaKIUU, CUTMAaTpPOMHbIE MEeperpynmnupoBKu. llepunukindeckue peaxuuu
(2+2) u (2+4)-uuxnonpucoenuHeHus. 1,3-IUMONIpHOE UKIONPUCOSTUHEHHE.

JIBoiicTBeHHas peakIMOHHAs CIOCOOHOCTh U TAYTOMEPHS OPTraHUYECKUX COeTMHEHUN

[IpoToTponHsle U curmarpomnHsie neperpynnuposku. [Ipasuno Kopubiaroma. Keto-eHonbHOE
paBHOBecue. HuTpocoennHeHUS U HHUTPOHOBBIE KHUCIOTBI, HHUTPO30COCAMHEHUS U OKCUMBIL.
Meramiorponus.

OcHOBBI (HOTOXMMHUH OPraHUYECKUX COETMHEHUI

CuHrneTHple ¥ TPUIUIETHBIE  COCTOSIHMA, (uyopecueHuus u  ¢ochopecieHnus,
MHTEpKOMOUHAIMOHHAss KoHBepcHs. OCHOBHbIE THUIBI (OTOXMMUYECKUX peakuuid. SIBieHue
dboToxpomuzma.

8. YueOHO-MeTOAMUYECKOE U HH(POPMALIMOHHOE O00ecneYyeHne TUCIHIIHHbI
OcHoBHas1 JInTepaTypa

1. Peyros, O. A. Oprannueckast xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypn, K. I1. bytun
— M.: bunowm. Jlabopatopus 3uanuii, 2014. — 567 c.



10.

10.

11.

12.

13.

. Peyros, O. A. Opranunueckast xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun

— M.: bunowm. JIabopatopus 3Hanuii, 2014. — 623 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. JIaboparopus 3Hanuii, 2014. — 544 c.
Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. [1. Bytun
— M.: bunowm. JIaboparopus 3Hanuii, 2014. — 726 c.
Cwmut, B. A. OCHOBBI COBPEMEHHOTI'O OPraHMYECKOro CHHTe3a. YueOHoe mocodue / B. A.
Cwmur, A. 1. luneman. — M.: bunowm. JIaGoparopus 3uanuii, 2014. — 750 c.
Tutne, JI. Jomuno-peakuuu B opranmueckom cuutese / JI. Tutne, I'. bpame, K. I'epuke;
niep. ¢ anri. — M.: bunom. JIaboparopus 3nanwuii, 2010. — 671 c.
Tpasens, B. ®@. Oprannyeckas xumusi: yaeoHoe nocoodue s By3oB: B 3-ex 1. T. 1 / B. ®.
TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 368 c.
Tpasens, B. ®@. Oprannyeckas xumusi: yaueoHoe nocoodue s By3oB: B 3-ex 1. T. 2 / B. ®.
TpaBens. — M.: bunom. Jlaboparopus 3nanuii, 2014, — 517 c.
Tpasens, B. ®. Oprannyeckast xumusi: yaeOHoe mocooue s By3oB: B 3-ex 1. T. 3/ B. .
TpaBens. — M.: bunom. Jlaboparopus 3nanuii, 2014, — 388 c.
OnpmienOpoiix, K. Mertamioopranndeckas xumus / K. DnpmenOpoiix. — M.: bunowm.
JlabopaTopus 3Hanu#, 2014. — 750 c.

JonosHuTeILHASA JTUTEpPaTypa
Adanacees, b. H. ®usnueckas xumus / b. H. Adanacoes, FO. II. Axynoa. — M.: Jlans,
2012. — 464 c.
babkun, B. A. buomacca JUCTBEHHHIIBI: OT XMMHUYECKOTO COCTaBa /10 WHHOBAI[MOHHBIX
nponyktoB / B. A. ba0kun, JI. A. OcrpoyxoBa, H. H. Tpodpumosa; otB. pem. A. A.
Cemenos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: M3a-so CO PAH, 2011.
—236c¢.
baperimok, B. T1. Bezgecymuii xuBoTBOpHBIN KpemHumit; MoHorpadus / B. I1. bapsimok, M.
I'. Boponkos. — Upkyrck: UpI'TVY, 2014. — 276 c.
Boponkos, M. I'. ['eHe3uc u 3BOIIOLMSA XUMUU OPTaHUYECKUX COCIMHEHUM Te€pMaHusl, 0JI0Ba
u ceuHia / M. T'. Boponkos, K. A. A63aesa, A. 0. ®enopun; UpUX um. A. E. daBopckoro
CO PAH. — HoBocubupck: Akanemuueckoe uza-so «l'eox», 2012. — 214 c.
Boponkos, M. I'. O xumuu u xu3au: 70 et uaeu, uccienoBanuil u ceepuienuit / M. I'.
Boponxkos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocuOupck: AkageMudeckoe u3z-
Bo «Ieoy, 2014. — 410 c.
Boponkos, M. I'. Cunanonsl. OT 3¢eMepoB K MOHOMEpaM, OJIUroMepam U noaumepam / M.
I'. Boponkos, C. B. bacenko; UpUX um. A. E. ®asopckoro CO PAH. — HoBocuOupck:
Axagemuueckoe n3n-so «I'eo», 2014. — 142 c.

. T'omo6okosa, T. B. HekonaeHcupoBaHHbIC BUIIMHATILHBIE TPHUA30JIbl: cripaB.mocoodue / T. B.

I'ono6oxkoga, JI. U. Bepemarun, P. I'. )Kurtos, B. H. Kiwxuses; or. pea. A. U. CMupHOB. —
Hpkyrck: UI'Y, 2012. - 133 c.

I'oncansec, K. Hanoctpykrypsl B 6uomenunune / K. T'oncansec, K. Xanpbepmranr, K.
Jlopencwun, JI. Haup — M.: burowm. JIabopaTtopus 3nanuii, 2013. — 520 c.

. T'opmikos, B. . OcHoBbl ¢uznyeckoit xumuu / B. U. T'opmkos, 1. A. Ky3nenos. — M.:

bunowm. Jlaboparopus 3nanuii, 2014. — 407 c.

I'ycaposa, H. K. Xumus anerunena: Hosele rnasel / H. K. I'ycaposa, A. . Muxanesa, E.
1O. lImunar, A. T'. Manbkuna. — HoBocubupck: Hayka, 2013. — 368 c.

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

Wnuen, 3. OcHOBBI opranuueckoi crepeoxumun / O. Unuen. — M.: bunom. Jlaboparopus
3HaHui, 2014. — 703 c.

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



14. KoBanenko, JI. B. buoxumudeckne OCHOBHI XHMHUHM OHOJIOTHYCCKH AKTHUBHBIX BEIICCTB:
yuebnoe nocodue / JI. B. KoBanenko. - M.: bunom. JIaboparopwus 3uanuii, 2014 — 229 c.

15. Jlay, A. K. Hano- u 6uoxommnosutsl / A. K. Jlay, ®. Xyceiin, X. Jlapau. — M.: bunom.
JlabopaTopus 3Hanui, 2015. — 392 c.

16. Hocoga, D. B. @Topconepxkamue a3unbl u 6en3aszunsl / 3. B. Hocona, I'. H. JIumyHosa, B.
H. Yapymmn, O. H. Uynaxun. — ExarepunOypr: YpO PAH, 2011. — 455 c.

17. Peoxonkos, /. 1. Hanomatepuainst: yaeOnoe nocobue / J{. M. Peixonkos, B. B. JIéuna, 3.
JI. JI3um3urypu. - M.: bunom. Jlaboparopust 3nanuii, 2014. — 365 c.

18. CemenoB, A. A. buosnoruueckasi akTHBHOCTh IPUPOAHBIX coenunenmii / A. A. Cemenos, B.
I'. Kapues. — M.: MB®HII, 2012. — 520 c.

19. CunbBepcreiin, P. Cnekrpomerpudeckas uaeHTH(GUKALUSA OpraHUYeCKUX coequHeHuit / P.
CuunbBepcereiin, @. Beocrep, [. Kumi. — M.: bunom. JlabopaTtopus 3nanuii, 2014, — 557 c.

20. ConnarenkoB, A. T. IlecTUIMIBI ¥ PETYIATOPHI POCTA: MPUKIIAJHAS OpraHUYecKast XUMus /
A. T. ConnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunom. JlabopaTtopus 3HaHui,
2014. - 223 c.

21. Crapoctun, B. B. Marepuanbl u MeToAbl HaHOTEXHOJOTHH: ydyeOHoe mocobue / B. B.
CrapoctuH. — M.: bunowm. Jlabopatopus 3uanuii, 2014. — 431 c.

22. TonctukoB, I'. A. CMmonsHble KUCIOTH XBOWHBIX Poccuu. Xumus, dgapmakomnorus / I'. A.
Toncrukos, T. I'. Tonctukosa, 3. J. llynsn, C. E. Tonctukos, M. B. XBoctos; HUOX um.
H. H. Bopoxmoa CO PAH. — HoBocubupck: Axagemuueckoe u3aatenbcTBo «I'eo», 2011.
—395c.

23. Tpopumos, b. A. Xumus nuppona. Hoseie crpanunsl / b. A. Tpodumos, A. . Muxaiesa,
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HNurepHer-pecypcsl

Hoctym k anexkTpoHHOM Oubamoreke auccepranuii PI'b.

2. DnekTpoHHas OMOIMOTEKa yUeOHBIX MaTepHAaIOB M0 XUMHUHU
http://www.chem.msu.su/rus/elibrary/

3. DnexTpoHHBbIE KHUTH H3aaTenbcTBa «[IpocnekT HayKu»

http://www.prospektnauki.ru/ebooks/

NupopmarmonHas 6a3a nqanHbix polpred.com - http://www. polpred.com

[TyonuuHas uHTEpHET-0MOIMOTeKa WWW.public.ru

BubnuoTteka eKTPOHHBIX TEKCTOB: CIIPABOYHBIE MaTEPHAJIbI IO HAYKE M TEXHHUKE

www.laboratory.ru

Poccuiickas rocynapcTBenHas Oubauorexka WWW.Ise.ru

Pocculickas HaydHas ceTb WWW.Nature.ru

OnekrpoHHas Oubianoreka mo xum. G-t MI'Y http://www.chem.msw.su/rus/elibrary/

0. BooksShare.net HekoMmepueckast 2IeKTpOHHAs OUOIMOTEKa HAYYHOH JTUTEPaTyphI

http://booksshare.net/index.php?id1=4&category=chem
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9. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHue T CUUIIIMHBI

Jlnist OCBOEHUS IPOrpaMMbl 00yUYSHMS M JJIS1 BBINOJIHEHUS! HAyYHO-MCCIIe10BaTEeIbCKUX paboT
[0 TeME€ JUCCEpTallMU KaXKIOMY AaclHpaHTy MPEeAOCTaBICHO WHAMBHUAyalbHOE pabouee MEcCTo,
00OpYJIOBaHHOE  NPUTOYHO-BBITSDKHOM  BEHTWIIALMEH,  BOJOMPOBOIOM,  BOJOOTBEICHHEM,
BO3yx0BOJOM. [Ipu BbIMOTHEHHH KBaJM(UKAIMOHHBIX U AMCCEPTALIMOHHBIX pPabOT aCHHPAHTHI
UMEIOT BO3MOXXHOCTb  HCIOJb30BaTh MaTEpHAIIbHO-TEXHHYECKHUE CpeAcTBa Jaboparopuid


http://www.chem.msu.su/rus/elibrary/
http://www.prospektnauki.ru/ebooks/
http://www.public.ru/
http://www.laboratory.ru/
http://www.rse.ru/
http://www.nature.ru/
http://www.chem.msw.su/rus/elibrary/
http://booksshare.net/index.php?id1=4&category=chem

(OprTexHuKa, pEaKTUBBI, PACXOJHbIE MaTepHaibl, JabopaTopHas TMOCYlIa, HW3MEPHUTEIbHOE
o0opynoBaHuE U [p.), a TaKXKe HUMEIOT JOCTyN K Joporocrosiiemy obopynoBanuio UpUX u
Baiikanbckoro nenTpa kouiektuBHOro noiszoBanust CO PAH (mudposoii mynsTusinepusiii @ypoe-
cnexkrpometp SIMP DPX-400, AMP-cniektpomerp AV-400 ¢pupmer Bruker Bio-Spin, xpomaTomacc-
cnekrpomerp GCMS-QP5S050A ¢upmer SHIMADZU, ummynscubiii DIIP-cnextpomerp Bruker
ELEXSYS E580, undpakpacusiii dypwe-criekrpomerp IFS-25 ¢upmer Bruker, UK-KP ®ypse
cnektpomeTpbl Varian u Vertex-70 ¢upmbr Varian, UV/VIS-cnektpomerp Lamda 35 ¢upmsl
Perkin Elmer, cnektpodayopumerp LS55, wusroroBurens Perkin  Elmer, mnopomkoBsrii
mudpakromerp D2 PHASER, monokpucrammnueckuii audpakromerp D8 VENTURE u np.) dus
MPOBEJCHUS  KBAaHTOBO-XMMMYECKHX  PACUeTOB  HMEETCS  BBIUUCIUTENBHBIM  KJacTep
39I'u/112I'6/14T6 u HEOOXOAMMOE IPOTPAMMHOE OOECTICUeHHE.

ABTOp-cOCTaBUTENH paboyeii MporpaMmbl AUCIUILTAHBL:




