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Paboyasd mnporpaMMa [JUCLUIJIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJbHO
ycTtaHoBJeHHbIM MIY o6pasoBaTesnbHbIM cTaHfgapToM (OC MIY) pnsa peannsyeMbix
OCHOBHBIX NPOQpecCHOHa/IbHbIX 00pa30BaTe/JbHbIX NPOTpPaMM BbICIIETO0 0Opa30oBaHUA IO
HanpaBJ/ieHUI0 NoAroToBKU / cnenuanbHocTH 04.05.01 «PyHjaaMeHTaNbHasA UM NPUKJIALHAsA
XUMHUSA» (IporpamMMa clieljuajauTeTa), yTBepxkAeHHoro npukasom MI'Y ot 22 uwasa 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6pa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 gekabps 2011 roga Ne 1289, ot 27 anpensa 2012 roga Ne 303, ot 30
Jnekabps 2016 roga Ne 1671).

l'on (roawl) npuema Ha o6ydyeHue 2014/2015, 2015/2016, 2016/2017, 2017/2018,
2018/2019




1. HauMeHoBaHMe AUCUUIIMHBI (MoAyJid) KaTasiu3 B opraHu4ecKoOM CUHTe3e
2. YpoBeHb BbICIIET0 00pa30BaHUs — CIeLAAJIUTET.

3. HanpaBnenue noarotoBku: 04.05.01 dPyHaaMeHTa/IbHAA ¥ IPUKJIAAHAA XUMUA.

4. MecTto aucuunanHbl (MoayJis) B ctpykType OOIl: BapuaTuBHas dyactb OOI], 610k 1/,

5. HJIaHI/IpyeMbIe pe3yabTaThbl O6y‘I€HI/IH o AUCUUIIJIMHE, COOTHECEHHDbIE C IIJIAHUPYEMbIMHU pe€3yJibTaTaMHW OCBO€HHA O6paBOBaTeﬂbHOﬁ

NporpaMMbl (KOMIETEHLUAMH BbIILYCKHUKOB)

KoMmnereHuus

Il1aHupyeMble pe3yJIbTaThl 06YYEHHsI 0 JUCHUIUIHHE (MOAYJTIO)

OIIK-1.C. Cnoco6HOCThb peniaTh
COBpeMeHHble Ip006J1eMbl
byHlaMeHTaIbHOU U IPUKIAJHOU XUMUH,
MCII0JIb3ySl METOZ0JI0TMI0 HAyYHOT O
NoAX0/a U cucTeMy GyHlaMeHTaIbHBIX
XUMHUYECKUX OHATHUU U 3aKOHOB

YMeTb aHa/IM3UPOBATh HAYUHYIO JIMTEPATYPY C 1|eJIbI0 BbIOOpa HAllpaBJIeHUs U METO/0B,
NpUMeHsIeMbIX B UCCI€IOBAHUH 10 TeMe BhINTyCKHOW KBaTMPHUKAIMOHHOUN paboTHI,

YMeTb: caMOCTOSTEJbHO COCTABJISTH IJIaH UCCAeL0BaHUSA

BiageTb: HaBblKaMM [OKMCKA, KPHUTHUYECKOTO aHa/lu3a, 0000IeHUs U CHCTeMaTHU3aLUuu
Hay4yHOU MH}OpMAIUH, TIOCTAHOBKH IleJIel HcCeJoOBaHUs U BbI6Opa ONMTHUMAJIbHBIX NyTeH U
METO/[0B UX JIOCTHKEHUS

CIIK-1.C. Cnoco6HOCTB UCIIO0JIb30BaTh
byHAaMeHTaIbHbIE TOHSATUS
OpraHU4ecKoi XMMHU U OCHOBHbIE
TeopeTU4YecKHe NOoJAX0/Abl K U3yYEeHHUI0
MEeXaHU3MOB peaKIMil OpraHu4YecKux
CoeJIMHEHUH NPH pellleHUH 3a/1a4
npodeccuoHaIbHOM J1eSITeIbHOCTU

3HaThb: OCHOBHbIE 3Talbl U 3aKOHOMEPHOCTU PAa3BUTHS B OpraHUUYeCKON XUMUHU

3HaThb: BaXKHeHIIMe KJIAacChl OPraHUYeCKUX COeJJUHEHUH, Ipe/ICKa3blBAaTh UX CBOMCTBA,
MeXaHHW3Mbl BaXKHENILIUX XUMAUECKUX PEAKIIMU U YTH NPAKTUYECKOT0 UCII0JIb30BaHUS
coeJMHEHU U

3HaTh: pyHJaMeHTa/bHble TOHATHS OPraHUYeCKON XUMUU;

3HaTh: cUCTeMaTUYeCKHE MOAXO0/bl, UCNI0JIb3yeMbIE B COBPEMEHHBIX KaTaJTUTUUYECKUX
MeTO/laX OpTraHUYeCKOM XMMHU U HA60p 6a30BbIX XapaKTEPUCTHUK METaJJIOKOMIIJIEKCHOTO U
HaHOPA3MEpPHOTI'0 KaTaJ/iu3a, Ha KOTOPbIX OCHOBAHO MJIAHUPOBAaHUE MHOTOCTAaAUNHBIX
CUHTE30B.

3HaThb: OCHOBHbIE TEOPETUYECKHE MOAX0/bl K U3yYEHUI0 MEXaHU3MOB PeaKIIMi OpraHu4eCcKux
CoeJIMHEeHUH, 3/leMeHTapHble CTaIMU KaTaJIMTUYECKUX IIMKJIOB HA OCHOBE KOMIIJIEKCOB
nepexo/IHbIX MeTaJIJIOB, IPUMEHEHHE META/IJIOKOMIIJIEKCHOTO KaTaJiku3a B COBPEMEHHOM
OpraHU4YeCcKOM CUHTE3€e

3HaTbh: OCHOBHbIe IMOHSATHS CTEPEOXUMHH, (PAKTOPHI, BJHUSAIOIIME HA CEJeKTUBHOCTb U
CKOPOCTb KaTaJIUTHUYECKUX MPOILECCOB.

YMeTb: NpeaJIOKUTh CTPATErUI0 CUHTE3a, OCHOBAHHYIO HA 3HAHUU CBOMCTB KOHKPETHBIX
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KaTaJIM3aTOPOB, C OLIEHKOU ee CJI0)KHOCTU U BbIIOJIHUMOCTHU B CTaHJAPTHBIX JIAOOPATOPHBIX
YCJIOBUSIX.

YMeTb: NpOrHO3UpPOBaTh X0/ NPOLIECCOB UCMOJIb3Ys MOJYyYeHHbIE 3HAHUS O KATaJIUTHYECKOM
pPHUCOeIMHEHUS K KPATHBIM CBSI3SIM.

YMeThb: palMOHa/IbHbIM 06pa30M BbIUJIEHSATh 06J1aCTU U IPAHULIbl IPUMEHEHUS
KaTaJIMTUYECKU OMOCPeJ0BaHHOU reTepoPyHKIMOHATM3AIUM OPTaHUYECKUX COeJJUHEHU M.
YMeTb: oOnpejeiuTh CTEPEOXHMHUYECKYID KOHQUTypaLUil O0XHJAaeMoro MpoJyKTa Ha
OCHOBAaHHWM OCOOEHHOCTEH cocTaBa pPEaKLMOHHOM CMeCH U YJbTPACTPYKTYPHBIX CBOWCTB
KaTaJu3aTOPOB  M3y4yaeMOW TIpymnbl, O0OCYJaTb W  NPOTHO3UPOBATh  BJIMSHUE
IPOCTPAHCTBEHHBIX PAKTOPOB HA IMACTEPEOCEIEKTUBHOCTb PEAKIUH.

YMeTb: cOCTaBJISTH MJIaH XMMUYECKOT'0 CUHTE3a, U OLIeHUBATh €TI0 peajbHYI0
OCYLIeCTBUMOCTb MPAKTUUYECKHMH HaBbIKAMH XUMUYECKOT'0 JIAOOPaTOPHOTO CHHTE3A.
BiiageTsb: pa3/IMuHbIMU JIA6OPATOPHBIMU METOAMKAMU U eHTUPUKALUU OPTraHUYEeCKUX
coeJJUHEHUH Ha BbIXOJie peaKIMi, KaTaJU3UPYEMbIX METAIJI0KOMILIEKCAMHU.

CIIK-2.C Crnoco6HOCTb onpenensTh
CTpaTervi NpOBeJleHUsI peaknuu U ee
pesysabTaT (COCTaB MPOAYKTOB U HUX
CTEPEeOXMMHI0, BO3MOXXHOCTb KaTaJju3a,
ONTUMM3AIMI0 PACTBOPUTES W T.I.) Ha
OCHOBE TEOpeTUYEeCKHUX 3HAaHUH B 06J1aCTH
OpraHUYecKOU XMMHUHU

3HATh: OCHOBHbIE THUIIbI OPTaHUYECKUX PeaK Uil U MeXaHU3Mbl UX IPOTEKAHUS;

3HATh: OCHOBHbIE TeH/|€HLIUW Pa3BUTHUS TeOpeTHUYEeCKUX NIpe/iCTaBJIeHUI U HOBeNIIne
JIOCTUKEHUSI TEOPETUYECKOM OPraHu4YeCKOM XUMUU;

3HATh: 001[1ie 3aKOHOMEPHOCTH, IPUEMBI U METO/bl IOCTAHOBKU KaTaJIMTUYECKUX peaKLUN
VM30MepHU3aliu, OKUCJIEHUs U BOCCTAaHOBJIEHHUS, @ TAKXKe peaK Ui MeTaTe3nca U COYeTaHUs B
COBPEMEHHOM OPraHHUYEeCKOM CHUHTE3E.

yMeTb: CAMOCTOSTENbHO ONITUMHU3UPOBATh YCJI0BUS IPOBe/IeHUsI KOHKPETHOM peak i1
MCX0/151 U3 6A30BbIX TEOPETHUYECKUX MTPECTABJIEHUM 0 MeXxaHH3Me peaKIUuu U GpaKTopax,
onpe/esl0IMX PeaKLIMOHHYI0 CIOCOOHOCTbD.

yMeTb: 0000111aTh, aHaJIM3UPOBAaTh U UHTEPIPETUPOBATH HAOJII0JjaeMble
3KCNepUMeHTaJIbHble JJaHHbIE M0 COCTABY NPOAYKTOB, KHHETHUKE, CTEPEOXUMHUU PEAKLIUU U
OTHOCUTEJIbHOW peaKI[MOHHOMW ClTOCOOHOCTU peareHToB;

yMeTb: aHAJIM3UPOBATh COBPEMEHHYI0 HAYYHYIO JIMTEPATYPY M0 NPOPUIbHON TEMATUKE;
BJIaJleTh: 3HAHUSIMU 110 UAeHTUDUKAIIMU OPTraHUYeCKHUX COeJMHEHU I

CIIK-3.C. Cnoco6HOCTb CAaMOCTOATEJIbHO
ONTUMHU3UPOBATH YCJOBUS NPOBEJEHUS
KOHKpPETHOM peaKIMH UCX0/is1 U3 6a30BbIX
TEeOpeTHUYECKUX MPeCTaBJIeHUH 0

3HATb: OCHOBHbIE peareHThbl, UCI10JIb3yeMbl€ B OPraHN4Y€CKOM CHHTe3¢€, U o6J1acTH
[IPpUMEHEHHUA 3TUX peareHTOB.

3HATh: HMCII0JIb30BaTh TeOpeTHYECKHE 3HAHUA IJId pellIeHWA KOHKPETHBIX 3a1a4,
BO3HHKAIOIIHUX B X0/1€ UCCZIEJOBaHHUA;
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ME€XaHH3Me peaKIu1 U Cl)aKTOan, 3HATh: OCHOBHbIE IPUHIUIIbI, OIIpee/IAI0IIHe CTPATETUI0 IPOBEAECHUA pPEaKIIUH U €€

oInpeJeSI0IUX PEaKIIMOHHYI0 pe3yJbTaT (CoOCTaB NPOJYKTOB U UX CTEPEOXHUMHUIO, BO3MOXKHOCTD KaTaIM3a, ONTUMHU3AIHI0
CIIOCOGHOCTD pacTBOpUTEA U T.IL.).
YMEeTb: COCTABJISTh [IJIaH XUMHUYECKOI'0 CHHTE33a, U OLleHUBATb €r0 PeabHYI0
OCYLIeCTBUMOCTb.

yMeTb: BbIOUPATh ONTHMaJbHbIe UCXOAHbIE COEJMHEHUS U YCJIOBHUS peaKliil B 3aBUCUMOCTH
OT CTeNleHU OKHCJIEHUS aTOMOB Ma/lJIaZiid ¥ BbIOOpa JINTAaHZ0B;

yMeTb: MOAUPHUIIMPOBATh KaTaJIU3aTOoP AJ1s pellleHUs] KOMIIJIEKCHbIX CHHTEeTU4eCKHX 3a/ay.
yMeTb: aHaJM3UpPOBaTh MWHOOPMALMID [0 NPUMEHEHUI MeTaJVIOKOMILJIEKCHBIX U
HaHOpa3MepHbIX KaTaJM3aTOPOB B COBpEMEHHOM OPraHU4YeCKOM CUHTE3E;

BiageThb: npakTUYeCKHMMH HaBbIKaMH XUMUYECKOT'0 JIaOOPaTOPHOTO CHHTE33,

Biaaaersb: MeToiMyecKMMHU NpUeMaMH, NO3BOJIIKOUIMMHU IJIAHUPOBATh CUHTE3 COeJJUHEHUMU C
3a/laHHbIM B3aMMHbBIM IPOCTPAHCTBEHHBIM PACIOJIOKEHUEM TPYIINI B CKeJleTe MOJIEKYIbI
BiageThb: onbITOM paboThl C XMMUYECKOU JIMTEPATYPOU

BiageThb: cMHTEeTUYEeCKHUMHU METOAAMHU Ha OCHOBE MeTa/IJIOKOMIIJIEKCHOTO KaTaar3a

BiageThb: OCHOBHBIMU ITpUeMaMH PpaboThl C OpraHUYECKHMH Bell|eCTBAMH B KAaTaJIUTHUYECKUX
peakIusax

6. 06'beM JUCLUMIJIMHBI B 3a4€THBIX €IMHUIAX C yKa3aHUEM KOJIMYECTBA aKaJleMUY€eCKHX UM aCTPOHOMHUYECKHUX YaCOB, BbI/IEJIEHHBIX Ha
KOHTAaKTHY0 paboTy 06y4yarouiuxcs c npenojaBaTesieM (0 BU/AaM y4eOHbIX 3aHATUN) U Ha CAMOCTOSTEJIbHYI0 pab0Ty 00y4aroIUXCcs:

06Bem ducyunauHbvl (Modyas) cocmasasem 2 3a4emHbiX eJUHUYbL, 8ce20 72 4ac, u3 Komopwix 42 vyaca cocmas/siem KOHMakmHasi pa6oma
cmydenma c¢ npenodasamesem (28 uyacoe 3aHAMuUs JeKYyuoHHo20 muna, 12 4acoe 3aHsAMus CeMUHapckozo muna, 2 4daca - Meponpusmuli
meKyuje2o KOHmMpo./isl ycheeaemocmu u hpomexcymovHoli ammecmayuu), 30 yacoe cocmas.isiem camocmosimeabHas paboma cmyodeHma.

7. BxoiHble TpeOOBaHUSA [IJIs1 OCBOEHUS JUCHUILIMHBI (MOAYJIs), TpeABapUTe/bHbIE YCIOBHS.
Ob6yuarouuics A0KeH:

3HaTh: 00J1aCTH [MpUMEeHeHHUdA, JOCTOUHCTBA MU HEAOCTATKHU PA3JIMYHBIX METOAOB dHaAJIM3d U IPHUHIHIIBI pa6OTbI OCHOBHBbIX l'IpI/I60pOB,
HCIIOJIb3YyEeMbIX OJIA 9THUX ueﬂeﬁ.

YMETb: O6Cy>K£[aTb pe3yJibTaThbl IPOBEAEHHOTO UCCJIEAOBAHUA; OPHUEHTUPOBATLCA B COBpEMeHHOﬁ JINTEpAType 110 TEOPHUHU METOZL 0B U UX
[MPUMEHEHHWIO B PA3JIMYHBIX ob6J1acTax HAayKH U IPOU3BOACTBA.




BJIAA€Thb: OCHOBHbBIMHX XUMHUYE€CKHMH TEOPUAMH, KOHLOENIHUAMH, 3aKOHAMH, OITKMChIBAIOIIMMH (1)1/131/IKO-XI/IMI/I‘-IGCKI/IE ABJIEHHA, IPUMEHATDb
OCHOBHBbI€ 3dKOHbBI XUMHH IIPHU O6CY)K,£L€HI/II/I INOJIYY€HHbIX p€3yJIbTaTOB, B TOM YHUCJI€ C IPHUBJIEHEHUEM HHCl)OpMaLlI/IOHHbIX 6as AaHHDbIX.

8. CoziepkaHue AUCHUIIMHBI (MOAYJIsA), CTPYKTYPUPOBAHHOE 110 TEMAM.

HauMmeHoBaHMe U KpaTKoe Bcero B ToM yucie
coJepxKaHue pa3jesioB U TeM (4acni)
AMCIUTUIMHBI (MOAYIA), KoHTakTHas pa6oTta (pa6oTa Bo B3aUMO/JeNCTBUM C CamocTosTe/bHasA
npemnojaBaTteJsjieM), 4acbl pa6oTa 06y4awierocs,
¢dopmMa npomMeKyTOYHOM W3 HUX achbl
aTTeCTaluH 10 JUCLHUILINHE U3 HUX
(Mopay.mi0)
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Paszpen 1. [I[puMeHeHue 7 3 1 4 3 3
MEeTa/IJIOKOMIIJIEKCHOTO KaTa/ik3a B
COBPEMEHHOM OpPraHHUYeCKOM
CUHTE3€e
Paznen 2. dsieMeHTapHble CTaAUHU 7 3 1 4 3 3
KaTaJUTHYECKHUX [IUKJI0B HA OCHOBE




KOMIIJIEKCOB IIepEeXO0JHbIX ME€TaJIJIOB

Pasgen 3. MexaHU3MBbI
KaTaJIUTUYEeCKUX peaKL U1

10

Paznen 4. Peakyuu u3omepusaly,
peakiiiu OKHUCJIEeHHUS U
BOCCTAHOBJIEHUS, peaKLUs
MeTaTe3uca

Paspges 5. Peaknyu coyeTaHus,
KOMILJIEKChI MaJIafus B
COBpEMEHHOM OpraHHUYEeCKOM
CHUHTE3e

11

Pasgen 6. MeTa/lJIOKOMILJIEKCHBIN
KaTaJIu3 U 9KOJIOTUYECKHU
©e3omacHble METO bl CHHTEe3a

10

Pasznen 7. CpaBHeHUe
MeTa/IJIOKOMIIJIEKCHBIX U
HaHOpPa3MepPHbIX KaTaJIUTHYECKUX
CUCTEM

11

Pazpen 8. Camoopranusyrouyecs 1
HAaHOCTPYKTYpPUPOBAHHbIE
KaTaJIUTUYECKHE CUCTEMBI

HWToroBag aTrTecTauus 3auem

HToro

72

28

12

42

30

30

9. O6pa3oBaTe/ibHbIE TEXHOJIOTUH:




- UCII0JIb30BaHHE CPe/CTB JUCTAaHLIMOHHOTO CONPOBOX/AEHUs y4eOHOro NpoLecca;
- IpenoJiaBaHye JUCUUIIJIMHBI B GOpMe aBTOPCKOro Kypca 110 IporpaMMe, COCTaBJIE€HHOW HAa OCHOBE pe3yJIbTaTOB UCCJIeJOBAaHUU
BeAyIMX Hay4YHbIX WKoJ MI'Y nMm. M.B. JlomoHocoBa 1 UHcTHUTyTa opranndeckor xumuu um H./l. 3ennHckoro PAH.

10. Yye6HO-MeTOAMYECKHE MAaTepHaJIbl AJIS CAMOCTOATE/IbHOW PaGoThI O AMCLUIJIMHE (MOYJII0):
1. B. A.Cwmurt, A. 1. Iuneman. «OcHOBBI COBpEMEHHOT0 opranndeckoro cuare3a» M., BMHOM. JlaGoparopus 3nanmii. 2009. Yue6Hoe mocooue.
Jomnymeno YMO 1o KJ1acCH4ecKOMY YHUBEPCUTETCKOMY 00pa30BaHHIO KA4eCTBE yUeOHOTr0 MOCOOUS /ISl CTYACHTOB BHICIINX YIeOHBIX 3aBE/ICHUH,
oOyuaromuxcs no cneruanbHoct BITO 120101.65 - Xumus
2.

11. PecypcHoe obecnieyeHue:
e [lepeyeHb OCHOBHOM Y BCIIOMOraTeJbHOM Y4eOHOU IMTEPATYpPhbl KO BCEMY KYpPCY

OcHOBHas JiuTEpaTypa

1. KoHCIIEKT JieKLHH.

2. B.IL. Jlaguenko, A.H. Auapectok, E.K. besnorsiaskuna, I'.I1. BpycoBa, [l1aHMpoBaHre MHOTOCTaJMMHbIX CHHTE30B
Jlono/IHUTEe/IbHASA JIUTEepaTypa

1. N.Clayden, N.Greeves, S.Warren, P.Wothers, Organic chemistry, Oxford University Press, 2001.

2. Diederich, F.; Stang, P. ]., Eds. Metal-Catalyzed Cross-Coupling Reactions, Wiley-VCH, Weinheim, 2004.

3. Ananikov, V.P.; Tanaka, M., Eds. Hydrofunctionalization, Springer, Berlin-Heidelberg, 2013.

4. Benaglia, M. (Ed.), Recoverable and Recyclable Catalysts, John Wiley & Sons, Ltd., Chichester, 2009.

5. V.P.Ananikov (Ed.), Understanding Organometallic Reaction Mechanisms and Catalysis, Wiley-VCH, Weinheim, 2014.

6. Materials of the websites of the American Chemical Society - pubs.acs.org and Royal Society of Chemistry - pubs.rsc.org

e MarTepHasbHO-TEXHUYECKOE 0becriedeHre: JIEKIIHOHHbIe 3aHSATHsI IPOBOASTCS B 0ObIYHON ayJUTOPUH, OCHAILEHHOW I0CKOH U MeJIOM
(MapkepaMu)

e JlomosiHUTE/NIbHbIE MPAKTUYECKHEe 3aHATHUSA AJS YCIEeBAIOUIMX CTYJEHTOB MPOBOAATCA Ha 6ase sa6opatopuu Ne 30 HWHcTHuTyTa
oprannyeckod xumuu UM H.JI. 3enmHckoro PAH. O6opyznoBaHue: AHa/lUMTHYeCcKoe 06OpyAoBaHUe MPUGOpHON 6a3bl UHcTHUTyTa
oprannveckoid xumMuu uM H.Jl. 3esmHckoro PAH (ciekTpoMeTphl AA€pHOT0 MarHUTHOT'O Pe30HAHCA, MacC-CIEKTPOMETPHI )



12. fI3bIK pernojgaBaHus — pyCCKAHN

13. [IpenopaBatenu: [IpenonaBatesb: B.Il. AHaHUKOB, akaZieMuk PAH, 3aBeayromuii 1a6opatopueit N 30 UHCTUTyTa OpraHM4YecKOd XMMUHU
uM H.Jl. 3esmuckoro PAH, val@ioc.ac.ru

q)OHAbI OI€HOYHBIX CPEACTB, H806X0/1HMble AJIA OEHKH pe3y/JbTATOB 06yqe1-ma

O6pas1ibl OIEHOYHbIX CPE/CTB /JIsl TEKYILET0 KOHTPOJISI YCBOEHHS MaTepUaJsia U IPOMEeXyTOYHOHM aTTeCcTalUH - 3a4eTa. Ha 3ayeTte
poBepseTCs AOCTUKEHHE IPOMEXXYTOUHbIX UHAUKATOPOB KOMIIETEHI[UH, TEpeYUCIeHHbIX B I1.5.

Bonpocsl AJ14 3a4yeTa:

1.

[Ipsimas 1 obpaTHas clieKTpaJsibHas 3aja4a (onpejesieHue). IBoaronusa GU3UKO-XUMUYECKUX METO/J0B UCCIeI0BaHus (Ha UTO
HalpaBJieHa, pe3yabTaThl). CpaBHeHUe AMP-cnekTpockonuu, Macc-ciekTpoMeTpruu U PCA 1o KoJIMuecTBY M THIY 00paslia,
HeoOX0AUMOTO0 AJI aHa/Ix3a.

Xumunueckue cagBurd 1H u 13C no kyiaccam opranudeckux coequHeHud. AMP-akcnepuMeHnT DOSY (mpuHIUD A€l CTBUSA U 06J1aCTh
npuioxeHus). basoBble JByMepHble 3KkcriepuMeHThl AMP (nepeuuciienue v 06s1acTb npuoxkeHus). 061acTU NPUTOKEHUS
KOHCTaHT CIIMH-CIIMHOBOI'0 B3auMoenuctBud AMP B u3yyeHuu MoJsieKy1.

MeTo/ bl MFOHM3AUHY Y aHAJIKM3a B MaCC-CIEKTPOMETPUHU (BUbI U 06J1aCTH puioxKeHus ). [I[puHMn paboThl Macc-
CIEKTPOMETPUYECKON MOHH3ALMU 3JieKTpopacnblieHueM. Ocob6eHHocTH ESI-MS MOHUTOpUHra KaTaJIUTUYECKUX peaKIUH.
OnpegeneHre MUKPOCKOIA U MUKPOCKOIUH, BUABI MUKPOCKOMUU. [IpUHLIMIT pabOThl MUKPOCKOIIA B IPOCBEYMBAIOIIEM U
OTpaXkallIleM pexkuMax. BUibl 3/1eKTpPOHHOW MUKPOCKONIUY M IIoJIydaeMas C UX IOMOIb0 UHPopMaLus. MeTozbl onpeeieHUs
Mop¢OJIOrMY HAaHOYACTUL, B Ta30BOM da3e, pacTBOpe U TBEPJIOM TeJIe.

AMP-cnekTpockonus, Macc-ClIEKTPOMETPHUS U 3JIeKTPOHHAsA MUKPOCKOIIHS B U3Y4YeHU U XUMUYECKHUX CUCTEM B ra3oBou dase
(cpaBHeHMEe HHPOPMATUBHOCTH U 06J1aCTH MPUJIOKEHHUS).

AMP-cnieKTpoCcKOMNHs, MacC-CIEKTPOMETPUS U 3JIEKTPOHHASA MUKPOCKOMNUS B U3yYEHUH XUMUYECKUX CUCTEM B XKUAKOU daze
(cpaBHeHHEe UHPOPMATUBHOCTH M 06JIACTH MPUTOKEHUS ).

AMP-cnieKTpoCcKOMNHs, MacC-CIEKTPOMETPHS U 3JIEKTPOHHASA MUKPOCKOMNUS B U3yYEHUH XUMUYECKUX CUCTEM B TBEP/IOU pasze
(cpaBHeHMEe HHPOPMATUBHOCTH U 06J1aCTH MPUJIOKEHHUS).

XapakTepucTUKHU curHassa AMP. 3aueM HyKeH JeUTepupOBaHHbIM PAaCTBOPUTEJb IPU CbeMKe cieKTpoB AMP? Onpegenenue
YYBCTBUTEJHOCTU U pa3pellieHus B ciekTpax AMP. CpaBHeHUe THIIa aHAJIU3UPYEeMbIX 00'bEKTOB U TPe6OBaHUM K 06pasy AJist



AMP-cneKTpoCKONIMM U Macc-cieKTpoMeTpUU. Kak cBA3aHbI Mex/ly 0601 YyBCTBUTEJILHOCTD, pa3pelleHre U HHTerpaibHas
MHTEHCUBHOCTb CUTHaJoB AMP?

9. Du3sMKO-XMMHYeCKHe MeTO/bl UCC/IeJOBAHUS XUPAJIbHBIX MoJIeKyJl. Paznnyua B ciekTpax AMP sHaHTHOMepOB U iMacTepeoMepoB.
Pa3sinuus B Macc-CieKTpax 3HAaHTHOMEPOB U AiuacTepeoMepoB. AHa/IM3 a6CONIOTHON KOHGUTypauuu metogamMu AMP-
CIIEKTPOCKOIIMU U Macc-crieTKpoMeTpUU. HyBCTBUTEIbHOCTD SIMP-cieKTpOoCKONUYU M Macc-ClIeKTPUMETPHUHU NIPU Ollpesie/IeHUU
9HAHTUOMepHOro U36bITKa. X/IA - onpeziesieHHe, CTPOEHUE U IPUMeEPHI UCII0Ib30BaHMUS.

10. locToMHCTBa U HEZOCTAaTKHA F'OMOT€HHBIX MeTaJIJICOAEPKALUX KaTAIUTUYECKUX CUCTEM, MeTO/ bl 9KCIIEPUMEHTAJIBHOT0 U3Y4YEeHHUS.
TecTbl Ha NpHUpOAY KaTaJIUTUYECKON CUCTEeMBI (TOMOreHHAas U reTeporeHHas KaTaJlUTH4YeCKHe CUCTEMBI).

11. ®u3uKO-xMMHUUYECKHE OCOOEHHOCTH peaK Uil B MUKpOpeaKTopax. JJIeKTPOHHAsk MUKPOCKONUs B MUKpopeaKkTopax. [Ipumep
peakiMy B MUKpOpeaKTope U rpaduyeckas AuarpaMMa. MOHUTOPUHT peaKLiMid B MUKpOpeaKTopax (MeToAbl U 06/1aCTH
NpUI0KeHUs ). MUHaTIOpU3alyMs aHaJIMTUYeCKOT0 060pyZl0BaHUs (IpUMepbl, 06/1aCTH NPUJI0KeEHUS, 0c06eHHOCTH ). CucTeMbl LC-
NMR u LC-NMR-MS (npuHUMN paboThl ¥ 00111as1 cxeMa).

12. 3¢ PeKT MUKPOBOJHOBOIO BO3/1eMICTBUS HA XMMHUUY€ECKHE CUCTEeMBI, QU3UKO-XMMUUYeCKas IpUpo/a siBjaeHus. IGPeKT
y/bTPa3BYKOBOT0O BO3/leICTBHUA HA XUMHUYECKHE CUCTEeMBI, PU3UKO-XMMHUUYeCcKas IPUPOAa ABJIeHUS.

MeToauyeckre MaTepuasibl AJsl IPOBeJeHUs IPOLEeAYP OLeHUBAHUSA Pe3ybTaTOB 00y4YeHM s
[[Ikasia olleHMBAHUS 3HAHUW, yMEHUIN U HABBIKOB SIBJISIETCS eJUHOM /ISl BCeX AUCLMIIMH (IpHUBeJieHa B TabJIUIe HUXKE)

IIIKAJIA U KPUTEPUU OUEHUBAHHSA PE3YJIbTATA OBYYEHHUA no gucuunyivHe (MOAYJI10)

OneHka 2 3 4 5
PegysbTaT
3HaHuA OTcyTtcTBUE @®parmeHTapHble 3HaHUSA | O6IIMe, HO He CTPYKTYPUPOBAHHbIE CoopmupoBaHHbIe
3HaHUU 3HAHUS cucTeMaTH4eCKHe 3HaHUS
YMeHus OTtcyTcTBUE B nesioM ycnemHoe, Ho He | B 1jesioM ycneniHoe, HO cozepaxaliee YcnemHoe u cucteMaTH4YeCKOeE
YMEHUM CUCTEMATUYECKOE YMeHUe OT/ieJibHbIE TPOOEJIbl yMeHUe yMeHue

(momyckaeT HETOYHOCTH
HENPUHIUIHAJIbHOTO XapaKTepa)

HaBbiku OTtcyrcTBUE Hanvyue oTaenbHbBIX B niesioM, cdbopMupoBaHHbIE CdopMUpoOBaHHbBIE HABbIKHY,
(By1ameHus) HaBBbIKOB HaBbIKOB HaBbIKH, HO He B aKTUBHOU popMe prYMeHseMble IPU pellleHUuH
3aja4
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PE3YJIbTAT OBYYEHUA
1o AUCHUILINHE (MOAYJII0)

®OPMA OLLEHNBAHHUA

3HATb: OCHOBHBIC ATAIlbl U 3aKOHOMEPHOCTH PAa3BUTHS B OPraHUYECKOW XUMHUH

3HATb: BAXXKHEWIIHME KJIACCHI OPraHUYECKHX COEAUHEHMH, MPEICKa3blBaTh MX CBOMCTBA, MEXaHHU3MbI
BOKHEHIINX XUMUYECKUX PEAKIM U yTH TPAKTHYECKOI0 UCTI0JIb30BAHUS COSAUHEHMI

3HATh: PYHIAMECHTAIbHBIC TOHITHSI OPraHUICCKON XHUMHH;

3HATh: CUCTEMAaTUYECKHE MOJXO0/Ibl, UCTIOIb3YEMBIE B COBPEMEHHBIX KATATMTUYECKUX METOAX
OpraHUYECKON XMMHUH 1 HA0OP 0a30BBIX XAPAKTEPUCTUK METAITIOKOMIUIEKCHOTO U HAHOPAa3MEPHOTO
KaTajau3a, Ha KOTOPbIX OCHOBAHO IJIAHUPOBAHUE MHOTOCTaUMHBIX CHHTE30B.

3HATb: OCHOBHBIEC TEOPETUYECKHUE NOAXO/IbI K U3YYCHUIO MEXAHU3MOB PEAKIIMN OPTraHUYECKUX
COCAMHEHHMH, JIEMEHTApHbIE CTAIMN KaTATUTUYECKUX IIUKJIOB HA OCHOBE KOMIUIEKCOB MEPEXOIHBIX
METAJUIOB, IPUMEHEHNE METAJUIOKOMIUIEKCHOTO KaTaJIN3a B COBPEMEHHOM OPraHUYECKOM CUHTE3€

3HATh: OCHOBHBIC TOHATHS CTEPEOXUMHUH, (AKTOPBI, BIHSIONIME HA CEJICKTUBHOCTh U CKOPOCTH
KaTaJIUTUYECKUX MPOLIECCOB.

3HATh: OCHOBHBIE TUITbl OPTaHUYECKUX PEAKIIUA U MEXAaHU3MbI UX MTPOTCKAHUS;

3HATh: OCHOBHBIE TEH/ICHIIMU Pa3BUTUA TEOPETUUECKUX MPEACTABICHUN U HOBEUILINE TOCTHKEHUS
TEOPETUUYECKON OPraHUYECKOW XUMUU;

3HATh: O0IIME 3aKOHOMEPHOCTH, TPUEMBI U METOJIbI TOCTAHOBKH KaTAIMTUYECKUX PEAKITUN
M30MEPU3ALINH, OKUCIICHHS U BOCCTAaHOBJIEHUS, a TAK)KE PEAKLMI METATE3UCa U COUETAaHUsI B COBPEMEHHOM
OpraHNu4eCKOM CHUHTE3E.

3HATh: OCHOBHBIE PEareHThl, UCIIOJIb3yeMbI€ B OPraHUYECKOM CHHTE3€, M 00JIACTH MPUMEHEHHS ITUX
peareHToB.

3HATh: UCIIOJB30BaTh TEOPETUYECKUE 3HAHUS IS PELIEHUS] KOHKPETHBIX 3a/a4, BOSHUKAIOUIUX B X0J1€
HCCJICTOBAHUS;

3HATh: OCHOBHBIE NPUHIIUIIBI, ONPEACIISIONINE CTPATErHIO IPOBEACHUS PEAKIIUU U €€ pe3yJIbTat (COCTaB
MIPOJIYKTOB U UX CTEPEOXMUMUIO, BO3MOKHOCTh KaTaanu3a, ONTUMHU3AINIO PACTBOPUTEIIS U T.11.).

MepONpUATUSA TEKYLLET0 KOHTPOJIA
yCIeBaeMOCTH, YCTHbIHN ONpoC Ha
3ayeTe

YMeTb: NpeuIokKUTh CTPATETUIO CUHTE3a, OCHOBAHHYIO HAa 3HAHWUU CBOMCTB KOHKPETHBIX KaTaJu3aTopoB,
C OLIEHKOH €€ CJI0KHOCTHU U BBIMOJIHUMOCTH B CTaHJAPTHBIX J1a00paTOPHBIX YCIOBHSIX.

YMeThb: NpOrHO3MPOBATH XOJI ITPOLIECCOB UCIIOB3YS MOIYYEHHBIE 3HAHUS O KaTATUTHYECKOM
MIPUCOETUHEHUS K KPATHBIM CBS3SIM.

YMeTb: panuoHagbHBIM 00pa30M BBIWIECHATH 00JACTH U IPAaHUIbI IPUMEHEHUS KaTaTUTHYECKU
OIIOCPEIOBAaHHON reTepo(yHKIMOHAIN3AIMY OPTaHUYECKUX COCTUHEHHH.

MepOoNpUATUSA TEKYLIero KOHTPOJIA
yCreBaeMOCTH, YCTHBIN ONPOC Ha
3ayeTe
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YMeTb:  OIpenesuTh CTEPEOXMMHUYECKYI0 KOH(MUTYPALMIO OXHIAEMOT0 NPOAYKTa HAa OCHOBAHUHU
0CcOOEHHOCTEH coCTaBa PEaKIMOHHON CMECH M yIbTPACTPYKTYPHBIX CBOMCTB KaTaJlM3aTOPOB M3ydaeMOi
rpynmel,  0OCYyXAaTb W IPOTHO3UPOBATh  BIUSHME  IMPOCTPAHCTBEHHBIX  (AKTOPOB  Ha
JMacTEPEOCETIEKTUBHOCTD PEAKIUH.

YMeTb: cOoCTaBJIATH IIJJaH XUMUYECKOI'O CUHTE3a, U OLICHUBATh €0 PEAJIbHYIO OCYILIECTBUMOCTD
MPAKTUYECKHIMHU HAaBBIKAMU XUMHYECKOTO Ja00paTOPHOTO CUHTE3A.

YMeTb aHa/IU3MPOBaTh HAYYHYIO JIMTEPATYPY C LieJib0 BbIOOpa HallpaBJeHUs U METO/I0B,
IpHYMeHseMbIX B UCC/I€IOBAHUH 10 T€ME BbIITYCKHON KBaJIMPUKALLMOHHOU paboThI,

YMeTb: caMOCTOATE/IbHO COCTABJIATH IJIaH UCCJIeJOBaHUA

YMeTb: CAaMOCTOSITEIbHO ONITUMU3UPOBATh YCIOBUS MTPOBEIEHUS KOHKPETHON peaKkluy UCXOS U3
0a30BbIX TEOPETUYECKUX MPECTABICHUI 0 MEXaHU3ME PEaKIUHU 1 (PAaKTOpax, ONMPEIEISTFOIINX
PEAKIIMOHHYIO CIIOCOOHOCTb.

yMeThb: 000011aTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HAOIIO1aeMble SKCIIEPUMEHTANIbHBIC ITaHHbIE 110
COCTaBY HMPOIYKTOB, KHHETHUKE, CTEPEOXHMHUH PEAKIIUI 1 OTHOCUTEIILHOW PEaKIIMOHHOM CITIOCOOHOCTH
pEareHToB;

yMeThb: aHATM3UPOBATH COBPEMEHHYIO HAyYHYIO JINTEPATYPY MO MPOPUIBHON TEMATUKE;

YMeTb: COCTaBJIATh IJIaH XUMHUYECKOTI0 CUHTE3a, U OLIEHUBATh €r0 PEATIbHYIO OCYILIECTBUMOCTb.

yMeTb: BHIOUpATh ONTUMAalbHbIE HCXOJHBIE COCTUHEHUS U YCIOBUS PEeaKLIMi B 3aBUCUMOCTU OT CTENEHU
OKHCJICHHs aTOMOB TaJlIa/ius ¥ BBIOOPA JIUTaHJI0B;

yMeTb: MOAU(DULIMPOBATh KaTaIU3aTop AJIs PELIEHUs] KOMIUIEKCHBIX CHHTETHUECKUX 3aj1au.

yMeTb: aHaIU3UPOBaTh HHPOPMAIUIO IO IPUMEHEHHIO METAJUIOKOMIUIEKCHBIX U HAHOPa3MEPHBIX
KaTaJnu3aToOpOB B COBPEMEHHOM OPraHMYECKOM CHHTE3E,

BiageThb: HaBbIKaMU IOMCKA, KPUTHUYECKOTO aHa/INu3a, 000011eHHs ¥ CUCTEMAaTU3alUu HayYHOU
MHPOpMaIMHY, TOCTAaHOBKH IieJiell UccieJ0BaHUSA U BbIOOpa ONTUMAJIbHBIX IyTeH U METO/0B UX
JlOCTHXKEeHUS

BiageTsb: npakTU4eCKUMU HaBbIKaMU XMMUY€CKOT0 J1ab0paTOPHOI0 CUHTE3a,

BiageTnb: pa3/iMyHbIMU JIAOOPATOPHBIMU METOJMKAMU UIEHTUUKALIMU OPTraHUYeCKUX
coeJMHEHUH Ha BbIXO/Ie peaKIlMi, KaTaJlu3UupPyeMbIX METAII0KOMILIEKCAMHU.

BiageTs: MeToAM4YeCKMMU PUEMaMH, NO3BOJISIIOLMMU IIJIAHUPOBATh CUHTE3 COeIMHEHUH C
3a/laHHbIM B3aMMHbIM IPOCTPAHCTBEHHBIM PACloJIOXKEHUEM TPYIII B CKeJIeTe MOJIEKYJIbI
BiageTsb: onbITOM paboThl C XMMHUYECKOU JIUTEPATYPOU

By1ageTh: CHHTETHUYECKUMHU MeTO/ZJaMHU Ha OCHOBE MeTaJI/IOKOMIIJIEKCHOTO KaTaln3a

ByiagieTh: 0OCHOBHBIMU IIpMeMaMH PaboThl C OpraHUYEeCKUMH BellleCTBAMU B KATaJIUTHUYECKUX

MepOoNpUSATUS TEKYLIEro KOHTPOJIS
yCIeBaeMOCTH, YCTHBIN ONPOC HA
3ayeTe
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peaxkusax

ByageTh: 3HaHUAMH 10 UAEHTUOUKAIIMU OpTaHUYECKUX COeJIUHEeHU I
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