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PABOYA{ INTPOT'PAMMA JUCHUIIJIMHBI (MOAYJIA)

MeToabI OpraHU4YeCKoro CHHTe3a B MBAHHHHCKOﬁ XUMHH

YpoBeHb BbICHIEro 00pa30BaHUSA:
CneuuaauTeT

HampagBsieHHe NOArOTOBKHY (CELUA/IbHOCTD):

04.05.01 ®ynpameHTasbHas ¥ NPUKJIaJHAS XUMUSA

HampassieHHOCTB (mpo¢us) OIIOIL:

MeauuHCKasd XUMHS U TOHKHUH OpFaHI/I‘IECKI/Iﬁ CHUHTE3

dopma ooyuyeHHUs:

O4YHad

Pabouas nporpaMMa paccMoTpeHa U 0i06peHa
Y4e6HO-MeToAuYeCKON KoMUccHel paKyIbTeTa

(mpoTtokous Nel ot 27.01.2017)

MockBa 2017



Paboyass mnporpaMma JUCUUIUIMHBI pa3paboTaHa B COOTBETCTBUM C CaMOCTOSITEJIbHO
ycTaHoBJieHHbIM MI'Y o6pa3oBaTtesbHbIM cTaHgapToM (OC MIY) janisa peanusyeMbix
OCHOBHBIX NpPOQecCHOHa/IbHbIX 00pa3oBaTe/IbHbIX NPOrpaMM BbICLIEr0 06pa30BaHUs IO
HanpaBJ/ieHUI0 NoAroToBkU / cnenuasbHOCTU 04.05.01 «PyHpaMeHTa/IbHAsA U NPUKJIaAHAsA
XUMUs» (MporpamMmMa crieluaanTeTa), yTBepxkaeHHoro npukaszoM MI'Y ot 22 uwag 2011 roga
Ne 729 (B pepakiuu npukazoB MI'Y oT 22 Hos16ps 2011 roga Ne 1066, ot 21 nekabps 2011
roga Ne 1228, ot 30 gekabpsa 2011 roga Ne 1289, ot 27 anpensa 2012 roxa Ne 303, ot 30
nexkabps 2016 roga Ne 1671).

['of (roawl) nmpueMa Ha o6yyeHHe

2014/2015, 2015/2016, 2016/2017,2017/2018, 2018/2019




1. HauMeHoBaHHWe AUCHUIIMHBI (Moayss1) MeTOAbl OpraHU4eCKOro CMHTe3a B Me JULMHCKON XMMUH

2. YpoBeHb BbICIIIEro 06pa3oBaHus — CIeMaJIUTET.

3. Hanpassienue nogrotoBku: 04.05.01 dynaameHTaIbHaA U NPUK/IaAHASA XUMHUSL.

4. MecTto aucuuninHbl (Moayss) B cTpykType OOII: BapuaTuBHas yactb OOII, 6710k I1/].

5. [lnaHupyemble pe3y/bTaThl 06y4YeHHUs 0 IPAKTHUKE, COOTHECEHHBIE C IJIAHUPYEMbIMU pe3y/ibTaTaMH OCBOEHUs1 06pa30BaTeIbHOMN

nporpaMMbl (KOMIETEHLUSMHU BbIIYCKHUKOB)

KoMmnereHuus

Il1aHUpyeMble pe3yJIbTaThl 06YYEHHs M0 JUCHMIIHHE (MOAYJIIO)

OIIK-1.C. Cnoco6HOCTB peliaTb COBpeMeEHHbIE TPOH6IeMbI
byHAaMeHTa/IbHOW Y IPUKJIAJHOU XMMUHU, UCIIOJIb3YS
MeTO/I0JIOTUI0 HAYYHOTO NOJX0/a U CUCTEMY
dyHAaMeHTaIbHbIX XMMUYECKUX OHSTHUHN U 3aKOHOB

YMeTb aHa/IM3UPOBaTh HAYYHYIO IMTEPATYPY C LieJibl0 BbIOOpa
HalnpaBJIEHUS U METO/|0B, NIPHMEHSIEMbIX B UCCJIE[JOBAHUHU 110 TEME
BbINYCKHOW KBaJIMPUKALMOHHOU paboTHI,

YMeTb: caMOCTOSITEJIbHO COCTABJIATH IJIaH UCCJIe[J0BAHUS

BiageTb HaBblKaMM [OUCKA, KPUTHUYECKOTO aHaju3a, 0000IeHUs U
CUCTeMaTU3allMd  HayyHOM  MHpOpMaLMUM, TOCTAaHOBKM  ILeJsied
uccie0BaHUS U BbIOOpa ONTHUMAaJbHBIX IyTed U METOAOB UX
JIOCTUKEHUs

CIIK-3.C BsiageHre coBpeMeHHBIM apCeHaIOM MeTO/I0B U
IPUEMOB, UCIO0JIb3YEeMBbIX B OPTAaHUYECKOM CUHTE3E.

3HaTh: CHOCOOBI OCYIIECTBICHMS PA3IMYHBIX XUMHYECKHX MpPEBpALICHUMH,
HCIOJIb3YEMBIX B OPrAaHUYECKOM CHHTE3E.

YMeTh: OPHEHTHPOBATHCS B MHOTOOOPa3HH pPEAareHTOB, NMPUMEHSIEMBIX IS
OCYIIECTBIIEHUS KOHKPETHOTO MPEBPAILCHNUS.

Buianers: HaBbIKaMu 110A00pa MPaBUIIBHBIX YCIOBUH [Tl JAHHOW XMMUYECKOM
peakuuu.

CIIK-4.C Cnoco6HOCTB peliaTh 3a/jayy CUHTe3a COeJUHEHUN C
onpejieJIeHHON CTepeoXUMHUYeCKOr KoHUTypalueil.

3HaTh: OCHOBBI IPOCTPAHCTBEHHOT'O CTPOEHUSI OPTaHUUECKUX COCTUHEHUM.
YMeThb: onpefessaTh CTePEOXUMHUYECKUI pe3yIbTaT IPOBOUMBIX PEAKLIU.
Buagers: MeTolaMHM  CTEPEOCEIIEKTUBHOIO  CHHTE3a M Pa3JIesIeHUs
CTEPEOU30MEPOB.

6. 06'beM JUCLUIIMHBI B 3a4eTHBIX €/JUHULAX C YKa3aHHWEM KOJIMUeCcTBa aKaJleMUYeCKUX UJIM aCTPOHOMUYECKHX YacoB, BbI/IeJIEHHBIX Ha
KOHTAaKTHYI0 paboTy o6ydyarouiyMxcs ¢ npenojaBaTeseM (0 BUAaM y4eOHbIX 3aHATHUH ) U HA CAaMOCTOSITEIbHYI0 paboTy 06y4aroLUXCs:




O6wem ducyunauHbsl (Mody/s) cocmasasiem 3 3auemHblx eQuHUYbL, 8ce2o 108 yacos, us komopwuix 72 yaca cocmas/siem KOHMakmuas paboma
cmydenma c npenodasamesiem (42 uaca 3aHsamuil 1eKYUOHHO20 mund, 26 4acos8 — 3aHsAMus CeMUHApcko2o muna, 4 yaca - npogedeHue
npomexcymoyHoll ammecmayuu), 36 yacoe cocmasssiem camocmosimebHasi paboma cmydeHma.

7. BxogHble Tpe6oBaHUSA JJisi 0OCBOEHUS AUCLHUILIMHBI (MOAYJIs), NpeABapUTe/bHbIE YCIO0BUS:

O6yyarouuncs Jo/KeH

3HaATh: OCHOBHBIE €CTECTBEHHOHAYUYHbIE TUCIUILIMHBI B paMKax 00pa3oBaTeIbHON IporpaMMBbl OakaiaBpa, ITaBHBIM 00pa3oM, OPraHNYecKyl0 XUMUIO

YMeTh: 1051b30BaThcs XMMUYECKOH TUTEpaTypoil U coBpeMeHHbIMU MHTEpHET-pecypcamu
BiraaeTsb: 0a30BBIMU HABBIKAMH CUHTE3a U aHAJIN3a OPraHMYECKUX BEIIECTB, pab0ThI ¢ KOMIBIOTEPHBIMH IIPOrpaMMaMHU

8. ComeprkaHne JUCHUIUIMHBI (MOIYIIST), CTPYKTYPHPOBAHHOE 110 TEMaM.

HaumeHoBaHMe U KpaTKoe
coJep>KaHue pa3ziesoB U TeM
JAUCHMILIMHBI (MOAYJIA),

dopma npomeKyTOUHOH
aTTeCTal My MO JUCHUILINHE

(moay10)

Bcero
(4acel)

B ToMm uucne

KoHTakTHas pa6oTa (pa6oTa BO B3aMMOA e CTBUH C
npemnojasaTesieM), 4acbl
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Paszpnen 1. IIpoctpanctBeHHoe cTtpoeHue | 16 8 12 6
OpraHUYECKUX COCTMHEHHUIN U OCHOBBI

CTEPEOCENIEKTUBHOTO CHHTE3A.

Paznen 2. CoBpemennsbie peareHTsl Jyist | 20 8 14 8
OKHCJICHUS U BOCCTAHOBJICHHUS.

Paznen 3. [lepunuxnunueckue peakiuu. | 20 8 14 6
Paznen 4. Peakiuyn kapOOHUIBHBIX 22 10 16 8
COEIMHEHMI Y MPOU3BOIHBIX

KapOOHOBBIX KUCIOT.

Pasnen 5. cnonp3oBaHue B CUHTE3E 16 8 12 8
AJIEMEHTOOOPTraHUYECKUX COECIMHEHU

¥ METaJNIOKOMITJIEKCHOTO KaTaJln3a.

[IpomexxyTO4YHad aTTecTayus 4

3a4yem

HToro 108 42 26 72 36 36

9. O6pa3oBaTe/ibHbIE TEXHOJIOTUM:

-IpUMeHeHHe KOMIIbIOTEPHbIX CUMYJIITOPOB, 06paboTKa JaHHbIX HAa KOMIIbIOTEPAX, UCII0JIb30BaHWE KOMIIbIOTEPHbBIX IPOrpaMM,

yHpaBJAsSOLUX TpUO6OpaMu;

-HCII0OJIb30BaHHWE CPeaACTB JUCTAHIOHUOHHOTI'O COIIPOBOXKAECHHUA y‘-IE6HOI‘0 nponecca;

-lpernogaBaHrue AWMCLHUIIJIMH B cl)opMe dBTOPCKHUX KypCOB IIO MTporpaMMamM, COCTaBJIEHHBIM Ha OCHOB€ pe3yJbTAaTOB I/ICC.He,CLOBaHI/If/'I

Hay4HbIX KoJ MI'Y.

10. YyeGHO-MeTOAUYECKHE MAaTepHaJIbl AJIA CAMOCTOATE/IbHOM Pa60ThI O AUCHUILIMHE (MOAYJIIO):

1. Jap4yenko B. 1. BBegeHue B cTepeoXUMHUIO.




2. [Japdenko B. I, JlaTeies I'.B. TonnHble 0OTHOLIEHUSA U CTEPEOCEIeKTUBHOCTb BOCCTAHOBJIEHUS KOMIJIEKCHBIMH
TUJpUZIaMU.
3. [Mapdenko B. I1, Tpymkos U. B., bpycosa I'. I1,, J/lykames H. B. CuHTeTH4ecKkre MeTO/ibl B OPraHU4eCKOU XMMUH.

11. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOM M BCIIOMOTaTeJIbHOMN yue6HOM JIUTEPATYPhI KO BCEMY KYpCY

OcHOBHas JiuTEpaTypa

1. B.A. Cmur, A. [. Aunsman. OCHOBBI COBPEMEHHOTO opranndeckoro cuate3a. Mocksa. «bBMHOM». 2009.

2. @. Kepwu, P. Caunbepr. YrmyOneHHBINH Kypc OpraHudeckoil xumuu. B 2-x Tomax. Mocksa. «Xumus». 1981.

3. O. A. Peytos, A. JI. Kypn, K. I1. bytun. Opranndeckas xumus. B 4-x Tomax. Mocksa. bunom. Jlabopatopus 3nanwmii. 2004.

4. Ix. Mapu. Opranuueckas xumusi. Peakiuu, Mexanu3msl U cTpykrypa. B 4-x Tomax. Mocksa. «Mup». 1987.

5. B. M. Iloranos. Crepeoxumusi. Mockpa. «Xumus». 1988.

6. Chemical Review, Journal of Organic Chemistry, Tetrahedron, Tetrahedron Letters, Journal of Chemical Society, Journal of Medicinal Chemistry

Jlono/IHUTE/IbHASA JINTEPATypa

1. JIx. JIx. JIu. Imennble peakuyu. Mexanu3mbl opranndeckux peakiuii. Mocksa. «tBMHOM»y. 2006.

2. M. Cmurt. Oprannyeckast xumusi Mapua. Peakiiun, Mexanusmel, ctpoenue. Mocksa. Jlaboparopust 3nanmii. 2020.
3. D.Nnuen. OcHoBbl cTepeoxumun. Mocksa. «cBMHOM». 2009.

4. F. A. Carey, R. J. Sundberg. Advanced organic chemistry. Springer. 2007.

5. M. B. Smith. Organic synthesis. Elsevier. 2017.

MaTepuasbHO-TEXHUYECKOE 0becredyeHue: ClelhaJlbHbIX TPEOOBAHUN HET, 3aHATHUS NPOBOAATCS B 0OBIYHOW ayAUTOPUH,
OCHAlleHHOM J0CKOM U MeJIoM (MapKepaMH)

12. fI3bIK IpenojjaBaHus — pyCCKUHU
13. [IpenogaBaTenu: AoueHT, K.X.H. CocoHloK Cepreit EBrenbeBu4

®oHABI OLIEHOYHBIX CPEACTB, HE06GX0AUMBbIE /IS OLl€HKH Pe3y/IbTaTOB 0Gy4YeHMsI



O6pa3ubl OLIEHOYHBIX CPEACTB /IS TeKYILero KOHTPOJIS yCBOEHUS MaTepuasia U IPpOMeXXyTOYHOM aTTeCTallUu - 9Kk3aMeHa. Ha ak3ameHe
NpoBepsieTCs AOCTHXKeHUe KoMIleTeHIMH (B yacTu 3YB), nepeyncieHHBbIX B I1.5.

BOl'[pOCbI AJId 3a4YeTa :

1. OcHoBbI opranuyeckoil crepeoxumuu. [IpocTpancTBeHHBIE H30MEPBI. ACUMMETPUYECKUI aTOM. XHpaJlbHbIE MOJIEKYJIbl 0€3 aCUMMETPHUUECKHUX
LIEHTPOB.

2. T'mapupoBaHue, Kataau3aTopbl ruapupoBanus. CeneKkTUBHOCTh ruapupoBanus. ['maporenonus. Peakuusa KwkHepa, To3wiruapasoH, AMUMUI.
«Boaopona B MOMEHT BblIeNIEHU». BoccTaHOBUTENBHAS TUMEpU3ALIMSL.

3. BoccranoBuTenu Ha ocHOBE coequHeHui Oopa u amomunHus. Kommiekcusie ruapuasl, JUBAJL, runpunel Oopa, Cynepruapu U CeleKTpu.
Pearent Jlyue (Luche). BocctanoBuTEM Ha OCHOBE THAPUAOB KPEMHUS U OJI0BA.

4. Tunel pearentoB-okuciautened. Oxucnenue cnuptoB. llepekucu kak oxuciaurenu. CTepeoCceNeKTUBHOE THIPOKCUIIMPOBAHUE U
snokcuaupoBanre. OKUCIUTENBHOE PACIICINIEHUE IBOMHBIX CBsI3eW. AJUIMIIBHOE OKUCIEHUE. JleruapupoBanue.

5. Tepunuknudeckue peakuuu. Knaccubukamus. OpOurtanbHbli KOHTpOdb. Peakmmst Junbca-Amnbaepa, CTepeo- M PErHOCEICKTHBHOCTD.
OO6patHble 1eKTpoHHHbIE TpeOoBaHus. [ eTrepopeakuus JAunbca-Anbaepa. Karanus kucnoramu JIstouca. Perpopeakius [Juiibca-Anbaepa.

6. [2+2]-Iluxnonpucoenunenue. Junonspuoe nukionpucoeanHenue. CurmMarpomnssie neperpynnupoBku. [leperpynnupoBku Koyna, Knsiizena u
Burrura. DneKTpoUuKIN4YEeCKUe peakuy.

7. Peaknuu eHONATOB KapOOHWIBHBIX coequHeHH. KuHTenueckuili 1 TepMOAMHAMUYECKUN KOHTPOJIb eHoNu3aluu. Vcronb30BaHue B CUHTE3E
€HOJISITOB aJIbJAETHIOB, KETOHOB, CJIOXKHBIX 3(PUPOB, KAPOOHOBBIX KUCIOT U aMUJOB. J[MaHHOHBI AMKAPOOHMIBHBIX COETMHEHUH.

8. Ammnomerumnupoanue. Ilpucoeaunenne no Muxasmio. AnbaosibHas KoHAeHcauus. AHHenupoBaHue no PoOuncony. Peakuus Myxkasmebl.
Peaxmus Pepopmarckoro. Mopura-beitnuc-Xunnman. Konnencanus Knsiizena.

9. Peakmus Buttura. MexaHus3Mm U cTepeOCENeKTUBHOCTh peakiuu Buttura. Mogudukarus Illnoccepa. Xopuep-BoacBopa-Ommonc. PeareHnt
Crumna-I'enapu. Peakius Kopu-®@ykca. Pearentsr bectmana u I'nnbepra-3eiidepra. Peakium cynb(OHUEBBIX HITHIIOB.

10. CrepeoxuMusi TpUCOENWHEHUS MO KapOoHWIbHOUW Tpymnme. Mogens Kpama (c xematupoBanuem). Mogens @Denknna-AHa. Monenb
[Mummepmana-Tpakciep 1S albA0IbHOW KOHACHCALUU. XUpaJbHble EHONIATHI. ACUMMETPUUECKUI KaTallu3 B ajbJ0IbHON KOHAECHCALIUH.

11. Jlutuitoprannueckue coequHeHus. CrocoObl MONydeHUs: METaUIMpOBaHHME, 3aMeHa rajoreHa Ha JuTwid, peakuus Illamupo. Peaxnmun
JUTUHOPraHUYECKUX COEIMHEHUI: NPUCOEIMHEHUE K aibJeruaaM, KEeTOHaM, MMHUHAM U aMujaM, aJKWIMPOBAHME, PACKPBITHE KOJbLA
OKCHPaHOB, a3UPUJAMHOB M OKCETAaHOB, MepeMeTauiipoBaHue. Vcnoiap30BaHuE JIMTHHPOBAHHBIX CYNb()OHOB, oieduHupoBanue mo JKromua.
AIMII-aHUOH M €r0 3aMEHUTEIH.



12. IluHK-, Me/lb-, KPEMHUII- U 0JIOBOOPraHUYECKHE COEAMHEHNUs. MeTauIOKOMIUIEKCHBIN KaTalnu3 B peaklusax Kpocc-couetanus. Peakunun Cy3yku,
Hoitopu, Herumu, Ctue. Peakius Conorammupy. Peaknus Xeka. Meraresuc oneuHOB.

MeToauyecKue MaTepuasibl AJis NPOBeAeHU NPOLEeAYP OLleHUBAHUA pe3y/IbTaTOB 00y4YeHUs
[[Ikasia olleHMBaHHWS 3HAaHUM, yMEeHUHN U HAaBbIKOB SIBJISETCS €IMHOM AJ151 BCeX JUCHUIIUH (IpUBe/leHa B TabJ/IMIlE HUXKE)

INKAJIA U KPUTEPUU OLLEHUBAHUA PE3YJIbTATA OBYYEHHA no aucuuniivde (MOAyJ110)

OneHka 2 3 4 5
PesysbTaT
3HaHUsA OTtcyTcTBUE ®dparMmeHTapHble 3HAHUS O6uiue, HO He CoopmupoBaHHbIEe
3HaHUU CTPYKTYpPUPOBaHHbIE 3HAHUS CUCTeMaTHU4yeCcKHe 3HaHUs
YMenusa OTtcyTtcTBHE B 1esiom ycneuHoe, HO He B 1iesioM ycnelHoe, HO YcnemHoe ¥ cucTeMaTU4yecKoe
yMeHUH cUCTeMaTH4yeCcKoe YMeHHe | cojepikallee OTZebHble IPo6esibl yMeHue

yMeHUe (JonycKaeT HETOYHOCTHU
HENPUHLIUIHAJBHOTO XapaKTepa)

HaBbiku OTtcyTtcTBUE Hanvyue oTenbHbIX B nesioM, cbopMupoBaHHbIE CdopmMupoBaHHbBIE HAaBbIKHY,
(By1aseHus) HaBbIKOB HaBbIKOB HaBbIKH, HO He B aKTUBHOU popme IpUMeHsieMble IPU pelleHUu U
3aja4
PE3YJIbTAT OBYYEHUA ®OPMA OLLEHUBAHHUA

1o AUCHUIUIMHE (MOAYJII)

3HaTh: CIOCOOBI OCYIIECTBICHHS Pa3IMYHBIX XUMHUCCKUX TMPEBPAIICHUM, HCIOIb3yeMbIX B | MEPONPUSATHS TEKYIIEro KOHTPOJIS

OpraHMYECKOM CHHTE3E. yCIeBaeMOCTH, YCTHBIU ONPOC Ha
3HATB: OCHOBBI IPOCTPAHCTBEHHOI'O CTPOCHUSI OPraHUYECKUX COECTMHEHUIA. JK3aMeHe

YMeTh: aHANU3UPOBATh HAYUHYIO JTUTEPATYpPy € LENbIO BbIOOpA HAMPABICHHSI U METOJIOB, IPUMEHSEMBIX | MepPONpPHUATHUSA TEKYILEr0 KOHTPOJIS
B HICCJIEIOBAaHUH IO TE€ME BBIITYCKHON KBaTU(DPUKALMOHHON pabOoThI yCIeBaeMOCTH, YCTHBIU ONPOC Ha
YMeTh: onpeenaTh CTePeOXUMUYECKUI pe3yIbTaT POBOAUMBIX peaKuil JK3aMeHe

YMeThb: OpHUEHTHPOBATHCS B MHOTOOOpa3WM peareHTOB, MPUMEHSIEMbIX JUISI OCYIIECTBICHUS
KOHKPETHOT'O IIPEBPALICHMUS.
YMeTb: caMOCTOATEJBHO COCTABJATD IJIAH UCC1e0BaHUSA




BuaneTs HaBbIKAMHU TIOMCKA, KPUTHYECKOTO aHAJIN3a, 0000IEHHS U CHCTEMAaTU3allui HaAyYHOU
WH(POPMAaIINH, TOCTAHOBKH ILIEJIeH UCCIIeIOBAHUS U BHIOOPA ONITUMANIBHBIX ITyTEeH M METOJIOB X
JOCTUKECHHUS

Buaaners: HaBBIKaMU 110100pa MPABHIBHBIX YCIIOBHN ISl TaHHONH XUMHUYECKOW PEaKIINH.
Baagerb: METOZAMHU CTEPEOCENIEKTUBHOIO CUHTE3a U PA3JIENICHUs CTEPEOU30MEPOB.

MepONpHUATUSA TEKYILEero KOHTPOJIA
yCIIEBaeMOCTH, YCTHBIM ONPOC Ha
JK3aMeHe




	УТВЕРЖДАЮ

