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Pabouas mporpaMma JUCLUUIIMHBI pa3paboTaHa B COOTBETCTBUHM C CAMOCTOSITENbHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pnsa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTebHbIX MPOTPaMM BhICLIET0 0Opa30BaHUs MO HAMPABJIEHUIO
noarotoBku / cnenuanbHocTd 04.05.01 «DPyHJgaMeHTasbHass U NpPUKJIAJHAs — XU-
MUs» (MporpaMMa creLuaJnTeTa), yTBepKaeHHoro npukasom MI'Y ot 29 nekabpsa 2018 ro-

naNe 1770 (c usmeHenusiMu no npukasy N2 1109 ot 11.09.2019).

['ox (roabl) npueMa Ha o6ydeHue 2019/2020



1. MecTo AvcUMIIMHBI (MoayJis) B cTpyKType OOIl: BapuaTuBHasg yactb OO0, 610k I1/1.

2. [lnaHupyeMble pe3yJibTaTbl 00y4eHUA 110 AUCLHUIIIIMHE, COOTHECEHHbIE C IJITAHUPYEMbIMH pe3yJibTaTaMHA 0CBO€HUs 00pa30oBaTeJIbHOU NIPoO-
rpaMMbl (KOMIETEHUSIMU BbITYCKHUKOB). COOTBETCTBUE Pe3ybTaTOB 00y4yeHUs 1o ganHoMy ajieMeHTy OIIOII pesysnbTaTam ocBoenus OIIOII (B
dbopme KoMneTeHIUA - UHAUKATOD - 3YB) ykaszaHo B O61el xapakTepuctuke OIOIL.

KoMnereHuusa

HHANMKaTOp AOCTHKEHUA

[lnanupyemMble pe3y/ibTaTbl 06yYeHUs 110 AUCHUIIIIMHE
(Moaymi0)

OIIK-1.C. CnocobeH peliaTb COBpe-
MeHHbIe po6JyieMbl pyHaMeHTab-
HOM U NIPUKJIAJAHON XUMUH, UCIIOJIb3YS
MeTO/I0JIOTUI0 HAYYHOI'0 MO/AX0/1a U
cucteMy GyHJaMeHTaIbHbIX XUMUYe-
CKUX ITOHATHUH U 3aKOHOB

OIIK-1.C.1. BocnpuHMMaeT UH-
dbopMauo XMMHYECKOT0 CoOAep-
YKaHUs, CUCTeMaTU3UPyeT U aHa-
JIU3UpYeT ee, OLleHUBaeT aKTyaslb-
HOCTb U CTeNleHb HOBU3HBI JaHHBIX

YMeTh aHa/IM3UPOBaATh HAYUHYIO JIUTEPATYPY C LieJIbI0 Bbl-
60opa HampaBJieHUs U METO/IOB, IPUMEHSIEMbIX B HCCJIEe/I0OBa-
HUM 110 TEMe BbIIYCKHOM KBaJIUPUKALMOHHON pabOThI,
YMeThb: caMOCTOSITE/IbHO COCTABJISITH IJIaH UCCJIEJOBAHHUSA
BJsiaaeTh HaBbIKaMU NIOMCKA, KPUTHYECKOTO aHAJIN3a,
0060011eHUsT U CUCTeMaTU3alMU HaydYHOU HHpopMaIUH,
MIOCTAHOBKH lleJIel UCCIeIOBAHUS U BbIGOPA OMTUMAJbHbBIX
nyTel U METOJ 0B UX JOCTHXKEHUs

CIIK-2.C. Cnoco6eH UcnoJib30BaTh OC-
HOBHbI€e 3KCIIepUMeHTa/IbHbIe MeTO/bl
Y 10AX0/bl, PU3UKO-XUMHUYECKHE Me-
TO/Ibl AaHAJIU33, TPUMeEHsIeMbIe B 06-
JlacTu HepTenepepaboTKu HedTe- U
ra3oXvMUH, KaTaau3a, AJjisl pelieHus
3a/J1a4 MpodeCcCUOHATILHOU JlesITe/IbHO-
CTH

CIIK-1.C.1 [IpuMeHsieT 3HaHUA O
TeH/JleHIUAX B HeQpTeXUMUHU JJIs1
dbopMyIMpOoBaHUs pelleHNs BO3-
HUKaKIIMX Npo6sieM

3HaThb: OCHOBHbIE NPUHILUIIBI U BO3MOXXHOCTH COBPEMEHHBIX
dU3NYECKHX METO/I0B UCCJIeIOBAHHUS KaTaJIM3aTOPOB U COP-
OEeHTOB, aHaJIM3a COCTAaBa U CTPYKTYpPbl peareHTOB, NpoBeie-
HUS KaTaJUTUYECKUX peaKIUui

BiageTh: METOAUKON U OBITH CIIOCOOHBIM CAMOCTOSITEJIbHO
M3y4aThb U aHAJIU3UPOBATh HAYYHO-TEXHUYECKHE, TAaTeHTHbIE
Y y4eOHble MaTepuasibl B 06J1acTU HedpTenepepaboTKU, Hed-
Te- U ra30XMMHH, KaTaJlu3a

CIIK-4.C. CnocobeH

BbIOPATh KOHKPETHbIE UCTOYHUKHU
CBhIPbSI U CIIOCOOBI ero nepepaboTKHU B
MOTOpPHbIE TOIJIMBA, MPOAYKThI Hed-
TEeXUMHHU, FTa30XUMHU

CIIK-4.C. BniGbupaeT Ha OCHOBe
NOJIyYEHHBIX 3HAaHUH U JIMTepa-
TYPHBIX UCTOYHHUKOB KOHKpETHbIE
MCTOYHUKHU ChIPbs U CIOCOOBI €ro
nepepaboTKU B NPOAYKTHI HedTe-
XUMHUHA U Ta30XMMUHM, NOJTy4eHUs
KaueCTBEHHbIX MOTOPHBIX TOIJIUB

3HaThb: OCHOBHbIE KJIACChl reTEpPOAaTOMHbBIX COEJUHEHUH OC-
HOBHbBIX UCTOUHUKOB YTJI€BOJOPO/HOTO ChIPbS;

YMmeTb: npesioKUTh AJis ONpejeseHHbIX BHUJOB TreTepoa-
TOMHBIX COeJVMHEHUU MpUueMJiEMble METOJbl UX yJaJeHUs
¥ /WY BblZieJIeHUS U3 YIJI€BOJOPOJHOTO ChIPbS

YMeTb: MCN0JIb30BaTh JIMTEpPATypHble UCTOYHUKHU [Js CO3-
JlaHUSI KOHLENLUH OYHUCTKHU yIJI€BOJJOPOJHOIO ChIpPbs OT Te-
TE€POAaTOMHbIX COeIUHEHUH

BiageTb: ocHOBaMH1 3HAaHUH I10 OlleHKE BO3MOXKHOCTeH Kaxk-
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A0Tr'o BUZla reTepo0aTOMHbIX COG,ELI/IHEHI/Iﬁ AJId UCITOJIb30OBaAHHUA
B HAYKE€ U TEXHOJIOTHUAX

3. 06'beM AUCLUIIMHBI (MOAYJISA) B 3a4€THBIX €JMHUIAX C YKa3aHUEeM KOJIMUeCTBa aKaJleMUYeCKUX UJIM aCTPOHOMUYECKUX YaCOB, BblJleJIEHHbIX Ha
KOHTAKTHYI0 paboTy o6y4yarwluxcs c npenojaBaTesieM (110 BUJaM y4yeOHbIX 3aHATHUI) U HAa CAMOCTOSATE/IbHYI0 paboTy 06y4arouXcs:

06sem ducyunauHbsl (M0ody/as1) cocmasasiem 2 3a4emHblX eJUHUYbL, 8ce20 72 yaca, u3 Komopbulx 54 yaca cocmas/isiem KOHMAakmHuas paboma cmyodex-
ma c npenodasamesem (36 uacos 3aHAMusA 1eKYuoHHo20 muna, 18 yacoe - 3aHamus cemuHapckozo muna), 18 wacoe cocmassiem camocmossmens-
Hasi paboma cmydeHma

4. BxoziHble TpebOBaHUs AJis OCBOEHHUS AUCIUIIMHBI (MOAYJIs1), Ipe/IBApUTEbHbIE YCI0BUSI.

Ob6yuarouuics AoKeH

3HaTh: UCTOPHUYECKHE ACTIEKTHI Pa3BUTHS TEXHOJIOTUH NepepaboTKU pa3/IMYHbIX BUA0B HCKOMAeMOT'0 U BO30OHOBJISIEMOT'0 PACTUTENBLHOTO ChIPbS
B MOTOPHOE TOIJIMBO, @ TAKXXe 3HATh OCHOBBI 3KOJIOTUH B YIJIeXUMHUHU U HePTEXUMUU;

yMeThb: GOPMYyJIMPOBATH U pelllaTh KOHKPETHbIE 33/1a4M Ha OCHOBE YCBOEHHBIX 3aKOHOB Y 3aKOHOMEPHOCTEH; MoJIy4aTh IKCIIepUMEHTATbHbIE
JlaHHbIe, IPOBOJAUTDH UX MaTeMaTHYECKYI0 06paboTKy, 060611aTh MOJyYeHHbIe pe3yabTaThl;

BJIAAE€Th: TEXHUKOU XUMUYECKOTO SKCIIEPUMEHTA, HAaBbIKaMU MOKMCKA HEOOXOIUMBbIX JAHHBIX B OTKPBITBIX UCTOYHUKAX (B TOM YKCIIE, B UHPOPMaA-
IJMOHHbIX 6a3aX JaHHBIX).

5. Cozep>kaHue JUCHUIIMHBI (MOLYJI51), CTPYKTYPUPOBAHHOE [0 TeMaM

HauMeHoOBaHue U KpaTKoe coaep- | Bcero B ToM uucie

»KaHUe pa3jesioB U TeM JUCLUI- (4acsl)

JIAHBI (MOAYJIf), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAENCTBUM C peno- | CamocrosaTe/bHas pa6o-
AaBaTeJsieM), 4achbl Ta 00y4YalUIerocs, 4achl

dopma npomeKVTOYHOM aTTECTA- M3 HUX M3 HUX
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M & M e ~ = ~ O aTTecTaluu M m = m
TeMma 1. 16 6 6 12 4 4
TeMma 2. 16 8 4 12 4 4
TeMma 3. 10 6 2 8 2 2
TeMma 4. 12 8 2 10 2 2
Tema 5. 16 8 4 12 4 4
[IpoMexyToYHas aTTecTalus 3a4em 2
HUToro 72 36 18 54 18 18

Copep>aHue TeM:

Tema 1.0cHOBHBIE KJ1acchl yraeBogopooB HePpTH. [lapadrHOBbIE, HAPTEHOBbIE U apOMAaTHUYECKUE YIJIEBOA0PO/bl. MeTO/1bl OJYYEeHUS U OCHOB-
Hble CBOMCTBaA.

Tema 2.CTpoeHuMe, HOMEHKJIATypa, U U30MEPHUS aIMLIUKINYECKUX coeJuHeHW OCHOBHbIE TUIbI OW- U MOJUIUKINYECKUX YTJIEBOAOPOJOB. MeToAbI
MOJIyYeHUs], CTEPEOXUMHUS U CBOUCTBA.

Tema 3. FeTepoaToMHbIe coeiMHeHUsI HEPTH U UX poJib B HepTenepepadboTke. Kuciopos- azoTcoaepxaliie coeJuHeHUs], TOPpGUPHUHBIL.

TeMma 4. XuMus1 OCHOBHBIX KJIACCOB CEPHUCTBIX coeIMHEHUN HePTU. THOBbI, cybPuab], THODEHDBI U UX KOHJEHCUPOBaHHbIE IPOU3BO/JHbIE.

Tema 5. XuMnueckue ocHOBBI Aiecynbdypusanuu. [MpoodrcTKa U 6€3B0L0POIHbIE METO/ bl 06eccepUBaHUsA YTI1eBOJLOPOAHOrO chipbs. CoesiuHe-
HUS cepbl B COCTaBe COBPEMEHHbIX MaTepHaJIOB
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6. 06pa3oBaTe/ibHble TEXHOJIOTUH
— IUACKYCCUH
— BCTPEYHU C NPeACTABUTENSIMU POCCUNCKUX U 3apYOEKHBIX KOMIIAHWUH, TOCYJapCTBEHHbIX U 001eCTBEHHBIX OpraHH3al1i,

7. Y4eO6HO-MeToAuYeCKre MaTepHasbl [IJIsl CAaMOCTOSTEbHON paboThl O JUCLUIIINHE (MOJYJII0):
MaTepuasibl JIEKIIMOHHOTO Kypca, UHTepHeT-pecypchl, CTaATbU B OCHOBHBIX POCCUHCKHUX KYpPHaJIaX 10 HePpTAHOU TeMaTUKe

8. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOM M BCIIOMOraTe/IbHON y4eOHOU JIMTEepaTyphl KO BCEMY KypCy

OcHOBHasA JIuTEpaTYypa

1. 2. HWnuen. OcHoBBI cTepeoxuMuu. M.: buHoM. J1a6. 3Hanui. 2005.

2. Bohmer V. Calixarenes, macrocycles with (almost) unlimited possibilities //Angev. Chem. Int. Ed. Engl. 1995, 34, 713-745
3. W.T.BosecoB. Manble kap6ouukibl. M: 3Hanue. 1991.

4. TlonydyeHure U CBOMCTBA OpPraHUYECKHUX COeJMHEHUH cepbl, no. pe. JI.U. benenbkoro, M., Xumus, 1998

5. T.Eicher, S. Hauptmann The Chemistry of Heterocycles Wiley-VCH, 2003

JlonoJIHMTe/IbHAA JIUTEepaTypa

1. barpuu E.W. AramaHTaHbI: IOJIy4eHUe, CBOMCTBA, NpuMeHeHue. M. Hayka, 1989.
2. Texnosorusa nepepaboTku HedTH U rasa. [Iponeccesl riny6okoi nepepaboTky HepTH U HePTAHBIX PpaKIUH.

Ilepuoauyeckas iutTepaTypa
[ly6avkanuu B xKypHase «Heprexumus» 3a 2000-2017 rr.

HHTepHeT-pecypchbl
1. CaliThl BeiylIMil pOCCUMCKUX KOMIAHUM: www.rosneft.ru, www.lukoil.ru, www.surgutneftegas.ru, www.slavneft.ru, www.gazprom-neft.ru
www.russneft.ru
2. CaliTel KpyMHENIIMX 3apy0eKHbIX KOMIAaHUN: Www.Uop.com, www.exxonmobil.com. www.axens.net, www.shell.com

e MaTepuasibHO-TEXHUYECKOE OOecriedyeHre: 3aHATHS NPOBOASATCSA B ayIUTOPUHU, OCHAILLEHHOM JJOCKOM, MEJIOM Y TEXHUKOM [I/15l Tpe3eHTalun

9. fI3bIK mpenojaBaHUsl — PYCCKUU
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10. [IpenogaBaTesnu:
1. JlokTOop XMMHYeCKUX HayK, podeccop AHMCMMOB AslekcaHAp BraguMuposuy, kadpepa XMMUM HeQTH U OPraHUYeCKOro KaTaln3a,
anis@petrol.chem.msu.ru, Tesn.(495)-939-1227
2. JloKTop XMMHUUeCKHX Hayk, npodeccop KoBanes Biagumup BacunbeBuy, kadegpa XuMrU1 HepTHU ¥ OPraHUYECKOI'0 KaTalu3a,
kovalev@petrol.chem.msu.ru, Tes1.(495)-939-1302

®oHBbI OLIEHOYHBIX CpeAacCTB, Heo06XoAuMble AJIS1 O eHKH pe3yjbTaToB oquel-m;l

O6pa3sLbl OLeHOYHBIX CPE/ICTB JIJ1 TEKYLero KOHTPOJISl YCBOEHUSI MaTepHrasia U IPOMeXXyTOUHOM aTTeCcTal UM - 3a4eTa. Ha 3aueTe npoBepseTcs
JIOCTUKEeHNe IPOMEeXYTOYHbIX MHAMKATOPOB KOMIIETEHI| MY, IepeYUCIeHHBIX B I.2.

Bonpocsl a/14 3a4yeTa:

OCHOBHBI€ KJ1acChl yIaeBOA0POA0B HePTU

[Tapadunbl. HaxoxaeHue B HeQTAHBIX GpaKLUsX.

HadTenbl. HaxoxaeHue B HePTAHBIX paKLUsX.

CTepeoxuMus aJIMIUKINYECKUX YI1€BOJ0POA0B Ha IpUMepe 5- ¥ 6-4JIeHHbIX LIUKJIAaHOB
ApoMaTHyecKue yrjeBo0pOoAbl, MOHO U NOJULUKINIECKHe

CepHHUCTBIE coejuHEHUS HedTeN

Kucnopoacoaepxaiiue coeiuHeHus HepTel

A3oTcozepikalye coeiuHeHUs1 HedTel

. IlopdupuHsl B HePTAX

10. OcHOBHBIE NPOLECChl OUUCTKU HePTEHN OT reTEPOAaTOMHBIX COEIUHEHUN

OO W

MeToau4yecKkue MaTepuasbl AJif NIPOBeJAeHHs NPoueAyp OlleHNBAaHUA pe3y/IbTaTOB 00y4YeHUs
[llkasa oneHMBaHMA 3HAaHUH, yMEHUH U HaBbIKOB fIBJISETCS €JMHOM JI/1 BCeX AUCLMILIMH (IpHUBeJieHa B TabJ/Mlie HAXe)

IIIKAJIA U KPUTEPUHU OLEHUBAHUSA PE3YJIbTATA OBYYEHHUA no aucuuniavHe (MOAYJI10)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTtcyTcTBUE ®dparMeHTapHble 3HAHUS O61uire, HO He CTPYKTYPHUPOBaHHbIE CdopmupoBaHHbIe cCUCTEMaTUYE-
3HaHUH 3HaHUA CKHe 3HaHUdA
YMeHuda OTtcyTcTBUE B 1iesioM ycnelHoe, HO He B 1iesioM ycnelllHOe, HO cofiepakalliee | YcHelHoe U CUCTeMaTU4YecKoe yMe-
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OTJeJibHbIe TPo6eJibl yMeHue ([,0-
NyCcKaeT HETOYHOCTHU HENPUHIUIIU-
aJIbHOTO XapaKTepa)

YMeHHI;'I CUCTEMATHYECKOE YMEHHE

HHUE

Hann4yue OT/JeJIbHbIX HABbI-
KOB

HaBbiku (Ba1age-
HUSA)

OTcyTcTBHE Ha-
BBIKOB

HO He B aKTUBHOHU dpopMe

B 1jesioM, cdopMUpOBaHHbBIE HABbIKHY,

CdopMUpoBaHHbIE HABBIKH, IpUMe-
HsieMble PH pelleHUH 33434

PE3YJIbTAT OBYYEHUA
N0 AUCHUIIMHE (MOAYJIIO)

®OPMA OLLEHNBAHHUA

3HaTb: OCHOBHbIE IPHUHIUIIBI U BOSMOXXHOCTH COBpEMeHHbIX GU3UUEeCKHUX MeTO/I0B HCCIeJ0BaHHUS Ka-
TaJIN3aTOPOB U COPOEHTOB, aHaJIM3a COCTaBa U CTPYKTYPhI peareHToB, IPOBeJeHUA KaTaJIUTUIeCKUX
peaknum

3HaTbh: OCHOBHBIE KJIACChbl reTepOAaTOMHBIX COeIMHEHUN OCHOBHBIX UCTOYHUKOB YTJIEBOJOPOJHOTO Chbl-
pbs

MepOoNpUATUS TEKYLIETr0 KOHTPOJIS yC-
11eBaeMOCTH, yCTHBIN ONPOC Ha 3a4yeTe

YMeTb aHa/IM3UPOBATh HAYYHYIO JINTEPATYPY C LieJIbI0 BbIOOpa HalpaB/IeHUsl U MeTO/|0B, IPUMeHsie-
MBIX B UCCJI€/JOBAaHMHU 10 TeMe BbINYCKHOW KBaIMPUKALMOHHOW PaboThI,

YMeTb: caMOCTOATEJIbHO COCTAaBJATH IIJIaH UCC/Ie0BaHUSA

YMeTb: NpeAsIOKUTD AJIA ONlpe/ieJIeHHbIX BUJI0B reTep0aTOMHBIX COeIMHEHUH NIpueMJieMble MeTO/ bl UX
yAaJIeHUs U/ BblJieJIeHUs U3 yI1eBOJA0POJHOTO ChIpbs

YMeTh: UCNOJIb30BaTh JINTEPATYPHble UCTOYHUKHU /ISl CO3/JaHUA KOHLIENUU OYMCTKH YIJIeBOLOPOJHO-
T'O CbIPbs OT reTepOaTOMHBIX COeIMHEHUH

MepONpUATHUSA TEKYLEro KOHTPOJIS yC-
11eBaeMOCTH, YCTHBIN ONPOC Ha 3a4yeTe

BilajieTh HaBbIKaMU [TOMCKA, KPUTUYECKOTO aHAIN3a, 00061IeHHs U CHCTeMAaTU3aLUU HayYHOH uHop-
MalllH, TOCTAaHOBKH IieJiel hccieJoBaHMS U BbI60pA ONTHMA/IbHbBIX TyTeH U METO/I0B UX JOCTHXKEHHUS
BiiasieTh: METOMKOM U ObITh CIOCOOHBIM CAMOCTOSTE/IbHO U3y4aTh U aHA/JIM3UPOBATh HAY4YHO-
TeXHUYECKHE, IaTeHTHbIE U y4yebHble MaTepUasibl B 00/1acTU HepTenepepaboTKH, HePpTe- U TA30XUMUH,
KaTaJusa

ByiasieTh: 0OCHOBaMHU 3HaHUU MO OLleHKe BO3MOKHOCTEH KaXKJ0T0 BH/la reTePOaTOMHBIX COeIMHEHUH
JJ1s1 ICII0JIb30BaHUS B HAYKe U TEXHOJIOTUSX

MepONpUATHUSA TEKYLLEro KOHTPOJIS yC-
11eBaeMOCTH, yCTHBIN ONPOC Ha 3a4yeTe
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