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Paboyag nporpaMma paccCMOTpeHa U 0/j06peHa
Y4yeb6HO-MeTOAMYECKOU KOMUCCUeN paKyJibTeTa

(npotokous Ne1 ot 27.01.2017)

MockBa 2017



Paboyas nporpaMMa JUCLUIIMHBI pa3paboTaHa B COOTBETCTBUM C CAMOCTOATEJIbHO
ycTaHoBJeHHbIM MI'Y o6pasoBaresbHbIM cTaHfgapToM (OC MIY) pnsa peanusyeMmbix
OCHOBHbIX MpPodeCcCHOHaNbHBIX 00pa30BaTe/IbHbIX IPOrpaMM BbICLIETO 0OpPAa30BaHUSA
0 HampaBJieHUI0 noArotoBku / cnenuanbHocTu 04.05.01 «DyHpaMeHTa/bHasA U
NpUKJIaZHasA XUMHUA» (IporpaMMa clieljuajauTeTa), yTBepKAeHHoro npukazoMm MI'Y ot
22 nrona 2011 roga Ne 729 (B pefakuuu npukasoB MI'Y ot 22 Hoa6psa 2011 roga Ne
1066, ot 21 nekabps 2011 roga Ne 1228, ot 30 gekabpsa 2011 roga Ne 1289, ot 27 an-
pensi 2012 roga Ne 303, ot 30 gexabps 2016 roga Ne 1671).

l'op (rozbl) nprueMa Ha 0OyYyeHUEe

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




1. HauMeHOBaHUe AUCHMIIMHBI (MOAYJIs1) AJTbTEPHATUBHOE YTJIEPOACOAEPKallee ChIpbe U MPOMBILIIEHHBIH KaTa/ I3

2. YpoBeHb BhICLIET0 06pa30BaHUs — CHELUAIUTET.

3. HanpaBsienue nogrotoBku: 04.05.01 ®yHaamMmeHTa/IbHAA M IPUKJIAAHASA XUMUSL.

4. MecTo aucuumninHbl (Moayas) B ctpyktype OOIl: BapuaTtruBHas yactb OOII, 610k I1/.

5. [lnaHupyeMble pe3yibTaThl 00y4YeHUs 0 JUCLUIIIIMHE, COOTHECEHHBIE C IJIAaHUPYEMBIMU pe3yJibTaTaMU OCBOEHUsI 06pa3oBaTeIbHOU Npo-

rpaMMbl (KOMIETEHLUSMHU BbIIYCKHUKOB)

KomnereHnusa

Il1aHUpyeMble pe3yJIbTaThl 06yYeHHs 0 JUCHHMIIHHE (MOAYJIIO)

OIIK-1.C. Cnoco6HOCTB peliaTh COBpeMeHHbIe Tpo6JieMbl GyHAA-
MEHTaJIbHOM Y NPUKJIAJHOW XUMUH, UCTI0JIb3YSl METO/I0JIOTUIO Ha-
YYHOTO NOAX0/a U cCUCTeMY QyHJaMeHTaIbHbIX XUMUYECKHUX MO-
HATHU U 3aKOHOB

YMeTb aHa/IM3UPOBATh HAYYHYIO JIMTEPATYPY C 1[eJibI0 BbIOOpa HalpaBJIeHUs
Y METO/IOB, IPUMEHSIEMbIX B UCCJIeIOBAHUHU 10 TeMe BbIMYCKHON KBaTUPUKa-
UOHHOU paboTHhI,

YMeTh: caMOCTOSTE/IbHO COCTABJSATD IJIaH UCC/eJ0BaHHUs

By1ageTh HaBbIKAaMU MOWCKA, KPUTUYECKOT0 aHAJM3a, 0006IIEeHUsS U CHUCTe-
MaTHU3alMU HaydyHOU WHOpPMaAIUH, TOCTAHOBKHU IieJied HcCeJOBaHUs U Bbl-
60pa ONTHUMAJIbHBIX NYTEeX U METOJIOB UX JOCTHXKEHUS

CIIK-1.C. Cnoco6HOCTb NpUOOPETATh HOBbIE 3HAHUS C UCIIOJIb30-
BaHMEM COBpeMeHHbIX Hay4YHbIX METO/,0B U BJlaJleHHe UMHU Ha
YPOBHE, HEO6X0MMOM /1J1s1 pellleHHs 3a/1a4 BO3HUKAIOIIUX NPU
BBINOJIHEHWU UCCA0BAHUM B 06/1aCTH NlepepabOTKU ajlbTepHa-
TUBHBIX UCTOYHHUKOB YTJIEPOJIHOTO ChIPbS

3HaTh: TeopeTHYECKHe OCHOBbI COBPEMEHHBIX METO/[0B HCC/Ie[OBAHUS
CTPYKTYpPbl U CBOMCTB BELIECTB, NOJY4YalOIIUXCs NpU nepepaboTKe MPUPOJ-
HOT'0 PACTUTEJILHOTO ChIPbS

YMeTb: BbIOMpATh HalpaBJieHHe 3KCIIePUMEHTaIbHOTO UCC/Ie0BaHUs, aJleK-
BaTHOeE N0CTaBJIEHHOU 3a/jaye

CIIK-4.C. Coco6HOCTb BbIOUPATh KOHKPETHBIA HCTOYHUK ChIPbS
Y CIIOCOGBI ero nepepaboTKH B MOTOPHBIE TOIJIMBA, NPOAYKThI
HepTeXMMHUH, ra30XHUMUHU

3HATh: OCHOBHbIE UCTOYHUKHU MOJy4YeHHUs YIJIeBOJOPOJ0B U3 UCKOMIAeMOTO0 U
BO30OHOBJISIEMOTO ChIPbS;

YMeTb NpeAsoXKUTb JJi MOoJyYeHUs onpeje/leHHbIX BUJ0B MOTOPHBIX TOI-
JIUB KOHKPETHbIN UCTOYHUK ChIPbS U CIOCOO ero nepepaboTKU

YMeTb Mcno/1b30BaTh JINTePATYPHble UCTOYHUKU JJI1 CO3/laHUA KOHLIeNUU
NOJIy4eHUs] KOHKPETHOI0 BU/ia MOTOPHOIO TOIMJIMBA

6. 06'beM JUCHUIJIMHBI (MOAYJIS1) COCTABJSAET 2 3a4E€THBIX eJMHUILbI, BCEro 72 4yaca, U3 KOTOpbIX 34 yaca cOCTaBJ/sIeT KOHTAaKTHas paboTa CTy/leHTa
c npenojaBaresieM (18 4acoB 3aHATHS JEKIIMOHHOTO THUNA, 14 4acoOB - 3aHATHS CEMUHAPCKOI0 THUMA, 2 Yaca — IPOMEXKYTOYHbINA KOHTPOJIb yCIe-
BaeMoOCTH), 38 4acoB COCTaBJISET CaMOCTOATe/bHasA paboTa CTyleHTa.

7. BxogHble TpeboBaHUA [IJ11 OCBOEHUS JUCLUIIJIMHBI (MOAY/Is1), Ipe/iBapUTebHbIE YCAOBUS.




O6y4arouKCcs JOKEH:

3HaTh: OpraHUYecKUe peaKLuy, JexKalllle B OCHOBEe epepaboTKU HCKOMAEMbIX U BO30OHOBJISIEMbIX UICTOYHUKOB ChIPbSI
3HAaTh: HEKOTOPblE UCTOPUYECKHE aCIeKThbl Pa3BUTHSA TEXHOJIOTMH epepabOTKU pa3IMYHbIX BUJ0B UCKONIAeMOT0 U BO30OHOBJISIEMOI'0 PACTH-

TEJIbHOT'O CbIpbA B MOTOPHOE TOIIJINBO

3HaTh: OCHOBBI 3KOJIOTMH YIJIEXUMHUU U HePTEeXUMUHU

YMeTh: Cl)OpMy.III/IpOBaTb 3dKOHOMEPHOCTAM KATaJIUTHYECKHUX ITPOLECCOB, ABJAIINXCA COCTAaBHOM YaCTbhIO TEXHOJIOTHUUYECKHUX LHUKJIOB nepepa60T-

KU KaMeHHOT'0 yTJif, CJIaHILeB, HeQTHU. IPUPOJHOTO0 ra3a U paCTUTEbHOTO ChIpbs

8. CozieprkaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HaummeHoBaHuMe U KpaTKoe cogep- | Bcero B ToM yucie
»KaHUe pa3jesioB U TeM JUCI M- (4acsi)
JINHBI (MOAY.IfA), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAelCTBUH C Ipeno- | CamocTosATe /IbHaA padbo-
AaBaTeJsieM), 4achbl Ta 00y4auUierocs, 4achbl
dopma npomeKyTO4YHOM aTTECTA- M3 HUX 13 HUX
MY MO0 AMCIMILIUHe (MOAYJI10)
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Tema 1. Buabl 6uockipbs. [lepepa- 17 5 4 10 8
60TKa JIUNIUZO0B U ’KUPOB B pPa3any-
Hble BU/bl XUMUYECKOW MPOAYKLIUU
Tema 2. [IpoAyKTbI Ha OCHOBE LieJI- 17 5 4 10 8
Jitos103bl. [Iporneccel npeBpalleHUst
JIMTHUHA




Tema 3. [OMOTeHHBIN U reTeporeH- 9 3 3 6 6
HbIM KaTaJu3

Tema 4. [I[poMbILJIEHHBIM KaTaJIU3. 17 5 6 11 6 6
XuMuueckas nepepaboTka yriaeBo-
JIOPO/JIHbIX TA30B, OJyYeHHEe CUHTE3
ra3a u cCuHTe3bl Ha ero ocHoBe (CUH-
Te3 @uuepa-Tpomniua, CHHTE3 AUMe-
THUJIOBOT0 3dUpa v Ap.)

[IpoMexxyTOo4Had aTTecTauusd 3ayem | 12 2 2 10

HToro 72 18 14 2 34 38

9. O6pa3oBaTe/ibHbIE TEXHOJIOTUH:
-IIpUMEeHeHHe KOMIIbIOTEPHBIX CUMYJIATOPOB, 06pabO0TKa AJaHHbIX HA KOMIIbIOTEpPAX, UCII0JIb30BaHHEe KOMIIbIOTEPHBIX IPOrpaMM, yIpas-
JA0LUX Npubopamu;
-MCII0JIb30BAHHE CPeJCTB AUCTAHLIMOHHOIO CONIPOBOX/AEHUA Y4eOHOr 0 NpoLecca;
-penojaBaHue JUCLHUIJIMH B opMe aBTOPCKUX KypCOB 10 MporpaMMaM, COCTaBJI€HHBIM Ha OCHOBE pe3y/IbTaTOB UCCeJOBAaHUN HayYHBIX
mkosa MI'Y.

10. Yye6HO-MeTOAUYECKHE MaTepHaJIbI AJIS CAMOCTOATEbHOM Pa6oThl N0 AMCHUIIMHE (MOLYJII0):
Mamepuanvt nexyuii no cneyxypcy. Unmepnem-pecypcol

Hlynokun I''F. OpraHndeckue peakiuy, KaTaln3upyeMble KOMIUIEKCAaMH IepexoaHbX MeTtauioMm. M. Hayka. 1988.

Macmepc K. ToMOTeHHBIN KaTaJIn3 MePeX0oaHBIMU MeTalutamMu. M.: Mup. 1983.

Illenoon P. Xumudeckue MPOTyKTHl HA OCHOBE cHHTE3-ra3a. M. 1987.

11. PecypcHoe obecneyeHue:
e [lepeueHb OCHOBHOM 1 BCLIOMOTraTeJIbHOW yUeOHOU JIUTEPATYPhl KO BCEMY KypCy

OcHoOBHas JiIuTEpaTypa

1. B.M.KanyctuH, C.A.Kapnos, A.B.llapeB. OkcureHaTbl B aBTOMOOU/IbHbIX 6eH3uHax. MockBa, «KosiocC», 2011.
2. A.K.ManoBsiH. TexHo/10THS IepepabOTKU NPUPOAHBIX IHEproHocuTesieil. MockBa, Xumus, «KosocC», 2004

llepuoanyeckas JuTepaTypa



[ly6nukanuu B xxypHase «Heprexumusa» 3a 2010-2019 rr.

HHTepHeT-pecypchl
1. CalThI BeAyLIUX POCCUMCKUX KOMITAaHUU:
www.rosneft.ru
www.lukoil.ru
www.surgutneftegas.ru
www.slavneft.ru
www.gazprom-neft.ru
www.russneft.ru

2. CaiiThl KpyMHEUIIMX 3apyOeKHbIX KOMIAHUM:
WWW.U0p.com
www.exxonmobil.com
www.axens.net
www.shellcom

12. fI3bIk npenojaBaHus — pyCCKUU

13. [IpenogaBaTtenu:
JIOKTOp XUMHYeCKUX HayK, npodeccop MakcruMoB AHTOH JIbBOBUY, KadeZpa XMMHUU HePTU U OpraHMYECKOro KaTaau3a, anis@petrol.chem.msu.ru,

Tes1.(495)-939-5569

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AUMBIE /JIsl OLLeHKH Pe3y/IbTATOB 00y4eHus

O6pa3LU:>I OLEHOYHBIX CpeACTB AJId TEKYIEero KOHTpPOJId YCBO€HUA MaTepUuajia U HpOMe}KYTO‘{HOﬁ aTTeCTallhH - 3K3daMEHa. Ha sk3ameHe ImpoBepA-
€TCA JOCTHXEHHE TPOMEXKYTOYHbIX MHAWNKATOPOB KOMHETGHL[HIZ, nepevYrcCjIeHHbIX B n.5.

KoHTpoJ/IbHEIEe BONIPOCHI:
1. OnuKuTE OCHOBHbIE 0COOEHHOCTH OMOCBIPHA U €r0 UCTOYHUKHU
2.Kakune BU/IbI GUOCBIPbA C XMMUYECKOW TOYKH 3peHHUd Bbl 3HaeTe? KakoBbl 0COOEHHOCTH CTPOEHUS U COCTaBa ChIpbA?
3. Kak MOryT 6bITb MCII0JIb30BaHbI JIUIU/bI /151 BBIPAOOTKU XUMHUUYECKON NpoAyKUK? B kKakux 06J1aCTSIX OHA MOXKET NPUMEHSAThCS?
4. OnuirTe BO3MOXXHOCTH MCII0JIb30BAHUA IJIMLepUHa?



5. KakuM 06pa3om MoxeT ObITh lepepaboTaHO JIMOHOLE/IJII0JI03HOE Chlpbe?

6. B ueM ocobeHHOCTH 6MOHEDTHU U KAaKOBbI YTH €€ JJaJbHENIIET0 HCI0Ib30BaHUA?

7. laiiTe XapaKTepUCTUKY MeTO/,0B ra3uprKalnuu 6MoChbIpbs

8. KakuM 06pa3oM npoBOAAT rMAPOJIM3 LeJIJIF0JI03HOW 6MOMacchl U Kakve NMPOJAyKThbl N0JIy4aloT U3 Hee yTeM depMeHTanMu? B 4eM 0CO6eHHOCTH
npoueccos?

9. Kakue npoZyKThbl MOXKHO MOJIYYUTb U3 L{eJIJII0JI03bl IyTeM XMMHUYECKUX NpeBpalieHun?

10. [laiiTe XapaKTepHUCTUKY lepepabOTKU JIMTHUHA. B 4eM ee 0CHOBHbIE CJI0KHOCTU?

IlosIHBIM IepeYyeHb BONPOCOB K 3a4eTy:

M cTOYHUKY GUOCBIPBS U €r0 BUJbI

Oco6eHHOCTH KUPOB, INTHUHA, 11eJIJII0JI03bl KaK OUOChIPHS.

BoifiesieHMe OT/Ae/IbHBIX KOMIIOHEHTOB OGMOCBIPbS PU epepOOTKe GHOMACCChI

[lepepaboTKa IMNIUJ0B B XUMHUYECKYIO IPOAYKIIMIO

[lepepaboTKa JIMTHOLEJIJII0JIO3HOM 6MOMACChI C UCII0JIb30BAaHUEM TEPMUYECKHUX METO/0B

[TonyyeHue U3 LeJ1JII0JI03HON 6GMOMACChl MPOAYKTOB C UCII0JIb30BaHHEM OHOTEXHOJIOTUH

Wcnonp3oBaHWe XMMHYECKUX NTPOLECCOB 1S MOJy4YeHU XUMUYECKUX IPOJAYKTOB U3 LIeJIJII0JI0O3HOM 6MOMacChl

[lepepaboTKa IMTHUHA U ee HaNlpaBJIeHUs

9. OcHOBHbIE peaKLUX U MeEXaHU3Mbl B TOMOTE€HHOM KaTaJlu3e.

10./lurangpel. KataiuTuyeckre IUKJIBI.

11. OkucauTeNbHOE IPUCOEUHEHNE U BOCCTAHOBUTEJIbHOE 3JIMMUHHUPOBaHUE.

12.HykseoduibHas aTaka Ha JJMraH/bl. JJeKTpodUIbHas aTaka Ha KOOPAUHHUPOBaHHbIE JIUTaH/bl. BHYyTpUMOJIEKYIsIpHbIE PeaKIUU.

13. /IByxdasHblil KaTaaU3.

14.TeTeporeHHble KaTaJu3aToOPbl - aKTUBHOCTb, CEJIEKTUBHOCTb, U30UPATENbHOCTb.

15.0TaenbHbIE CTA/IUM B TeTEPOreHHOM KaTasiu3e. JJIeKTPOHHble paKTOpbl B TeTEPOTeHHOM KaTasiu3e. KuHeTHKa U MexaHU3Mbl peakluil. Afi-
copb6uus u guddpysus.

16.IIpoMoTOpHI U KaTaUTHYECKUE s1/bl. /le3aKTUBaL U U pereHepanys KaTaJau3aTOpPOB.

17.KitoueBble nporeccel HedpTenepepaboTKU — MUPOJINU3, pPUPOPMUHT, KPDEKHUHT.

18.'uppupoBaHue.

19. OkucauTeIbHbIE NIPOLECCHl — MPOU3BO/ACTBO aHTU/PU/I0B, OKCHAA 3TUIEH], popMasberuja. Bakep-npouecc.

20. AnkuiMpoBaHuUe, JeaJIKUJIUpOBaHHUeE.

21.IlonyyeHure cuHTE3-rasa.

22.Ilpouecc Pumepa-Tpomnuia.

23.CuHTe3 MeTaHoJIa U MPOAYKTOB Ha ero OCHOBe.

24.MeTaTe3uc.

PN W



[IpuMepHbIe BapUaHTbl KOHTPOJIbHbIX Pa6OT:
OcHOBHBIe NpoLecchbl NepepaboTKU KAMEHHOTO YT
HazeMHbI{ ¥ 10/j3€MHBIN PETOPTUHT IPU NepepaboTKe rOPIOYHX CIaHLEB

M CTOYHUKU ChIPbsl U TEXHOJIOTHUYECKHE aClEKThI IPH NMOJIyYeHUH OU0AU3es
JlOCTOMHCTBA ¥ HEZJOCTATKU CIUPTOB KakK 100aBOK K MOTOPHBIM TOIJIMBaM
[IpocThie 3dupbI KaK aHTHUAETOHAIMOHHbIE JJ00aBKU
['a3oBbIe rupaThl — NepClIeKTUBbI BOBJIEYEHHUS B IPOLeCChl TepepaboTKH yIraeBoJOPOJHOTO ChIpbs

MeToauyecKue MaTepuasbl A NPOBeAeHUA NPOLEeAYP OLleHUBAHUA Pe3y/IbTaTOB 00y4YeHUs
[lIkasa olleHMBaHUSA 3HAHUM, YMEHUW U HABBIKOB SIBJISI€TCS €JUHOM [1J1S1 BCEX AMCLUIIMH (IpUBeJeHa B TabJiulie HUXKeE)

INKAJIA U KPUTEPUU OUEHUBAHHWA PE3YJIbTATA OBYYEHHUA no aucuunyivHe (MoAyJa10)

OneHka 2 3 4 5
PesysibTaT
3HaHudg OTcyTcTBUE ®parmeHTapHbIe 3HAHHUA O61Me, HO He CTPYKTYPHUPOBaHHbIE CdopmupoBaHHbIE CUCTEMaTHUYe-
3HaHUU 3HaHUA CKUe 3HaHUud
YMeHusa OTcyTcTBUE B nesiom ycneuiHoe, HO He B 1iesioM ycneuHoe, HO cofiepskalliee | YchneuHoe U CUCTEMaTU4YeCKOe yMe-
yMEeHHUM CUCTeMAaTHU4YEeCKOEe YMEHUE OTJeJibHbIe TPo6esbl yMeHue (10- HUe

MyCKaeT HETOYHOCTHU HEMPUHLUITH-
aJIbHOT0 XapakTepa)

HaBbiku (Ba1age-
HUS)

OTcyTcTBHE Ha-
BBbIKOB

Hann4yue OT/JeJIbHbIX HABbI-
KOB

B niesioM, copMUpOBaHHBIE HABBIKH,
HO He B aKTUBHOU popMe

CdopMUpoOBaHHbBIE HABBIKH, pUMe-
HsieMble IPY pellleHUHU 33/1a4

PE3YJIbTAT OBYYEHUA

Mo AUCHUIIMHE (MOAYJII0)

®OPMA OLEHUBAHHUA

3HaThb: TeOpeTUYECKHEe OCHOBbI COBPEMEHHbIX METO/I0B UCCJIeJOBAaHUSA CTPYKTYPhbl U CBOWCTB BeLIECTB,
NOJIy4YaIoIIUXCsl IPU epepaboTKe NPHUPOJLHOT0 PACTUTENTBHOTO ChIPbs
3HaTh: OCHOBHbIE UCTOYHHUKH NOJIY4YE€HHUS YIJ1eBOJOPOAOB U3 UCKONIAeMOro U BO30OHOBJIIEMOTO ChIPbs

MepONpUATUSA TEKYLLEro KOHTPOJIA yC-
11eBaeMOCTH, YCTHBIM ONPOC Ha 3a4yeTe

YMeTb aHa/IM3UPOBATh HAYYHYIO JINTEPATYPY C LieJIbI0 BbI60pa HanpaB/ieHUs U MeTO/[0B, IPUMeHsie-
MBbIX B MCCJIeIOBAHUHU 10 TeMe BbINYCKHOM KBaJIMPUKAILMOHHON paboThI,

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
11eBaeMOCTH, YCTHBIM ONPOC Ha 3a4yeTe
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YMeTb: CaMOCTOSITEJIbHO COCTABJATD IJIaH UCCJIeJ0BaHUA

YMeTb: BbIOMpATh HallpaBJieHHe 3KCIIepPUMEeHTa/bHOI0 UCCIeJ0BaHus, a/leKBaTHOe [TOCTaBJIeHHOM 3a-
Jlayue

YMeTb peAsIoKUTD JIJ151 OJYYeHUs ONpe/ie/IeHHbIX BU0B MOTOPHBIX TOIJIMB KOHKPETHBIM UCTOYHUK
CBhIPbSI U CIIOCO6 ero nepepaboTKU

YMeThb UCI0JIb30BaTh JINTEPATYPHbI€ NCTOYHUKHU AJIFd CO34aHHUA KOHOENIIHUHU IMOJIY4€eHUA KOHKPETHOT' O
BH/Jid MOTOPHOI'O TOIIJIMBA

BJIaLLETb HaBbIKAMHU IIOHUCKA, KPUTHYIE€CKOI'O dHAJIN34, O606I.U,€HI/IH U CUCTEMATHU3Al U Haquoﬁ I/IH(l)Op-
MallkuH, IOCTAHOBKH Heﬂeﬁ HCCJieJOBAaHHA U BbI60pa OIITHUMAJIbHBIX HYTeﬁ N MEeTOAO0B UX JOCTHUXEHHUA

MepONpUSATUS TEKYLIETr0 KOHTPOJIS yC-
1IeBaeMOCTH, YCTHbIHN ONPOC Ha 3a4eTe




