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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuunnuna «buonponykuuss u ee mnepepaboTka B TOIUIMBO» BXOAHUT B IpOrpammy
MarucTparypsl «buosHepreTMka M MPOAYKTHl MepepadoTKu Ouomacchl» IO HAMpPaBICHUIO
04.04.01 «Xumusa» u uzydaercs B 1 cemectpe | kypca. Jducnmmnuny peanusyer Kadempa
opraHuyeckod xumuu. {ucuuniamna coctout u3 6 pa3aenoB U 12 TeM U HalpaBieHa Ha U3YYECHUE
COCTOSTHUM TPOH3BOJICTBA (OM0)XMMHUKATOB M OMOMATEPUAIOB U3 OMOMACCHI U OTXOJIOB.

[enbpto ocBOEHUSI MUCIUIUIMHBI SIBJISETCS MPEAOCTaBICHUE MH(OPMALMU O COBPEMEHHOM
COCTOSIHUM COCTOSIHUM TPOU3BOJICTBA (OMO)XMMHUKATOB M OHOMATepUATIOB W3 OHOMACCHl H
OTXOJIOB, a TaKK€ O COBPEMEHHOM COCTOSIHUU OHoIepepadaThIBAIONINX 3aBOJIOB Kak Oynyien
YCTOWYMBOM ITapaJurMbl.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoeHHe MUCIUIUTMHBI «BHONPOMyKIUs U ee mepepaboTka B TOIUIMBO» HAIpPABICHO Ha
(dbopMupoBaHHEe y 00YYAIOIINXCS CICTYIOMNX KOMIIETEHIIUH (4ACTH KOMITETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWUXcs npu O0CE0eHUU
OUCYUNTUHDBL (De3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl 0CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW IHCIUILIIHEI)

Crioco0eH aHamM3upOBaTh,
HHTEPIPETHPOBATH H 0000IATh
pe3yIbTaThl SKCIIEPUMEHTAIbHBIX
U PaCUeTHO-TEOPETUUECKUX paboT
B M30paHHO 007aCTH XUMHH WA
CMEKHBIX HayK

OIIK-2.1 [TpoBOAUT KPUTHUUECKUI aHAIN3 PE3YyIbTATOB
COOCTBEHHBIX HKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUIECKIX
paboT, KOPPEKTHO HHTEPIIPETHPYET HX;

OIIK-2

CriocobeH HcnoIp30BaTh
BBIYHCIIUTEIbHbBIE METOIbI U
a/lalTUPOBATh CYLIECTBYIOIUE
OIIK-3 [IPOrpaMMHBIE POYKThI IS
peleHust 3ana4y
poeCCHOHATBHOMI
JeATeIbHOCTH

OIIK-3.1 Ncnons3yeT coBpemenHsle IT-TexHomoruu mpu coope,
aHaJIM3€e ¥ NPe/ICTaBICHUHN HH(OPMALIUK XUMHYECKOTO MpOoduiis;

Crnoco6eH Ha OCHOBE
KPUTHYECKOTO aHAIN3a
pesynbraroB HUAP nnn HUOKP
OLIEHUBATh MEPCHEKTHBBI UX
[K-2 MIPaKTUYECKOI0 NPUMEHEHUS U
MIPOAOIDKEHNS PaboT B
BBIOpaHHOW 00JIACTH XMMUH,
XUMHUYECKPH TeXHOIOTHH WIH
CMEXHBIX C XMMHEH HayKax

[IK-2.1 Cucrematusupyet HHPOPMAIHUIO, IIOTYISHHYIO B X0/I€
HUP nu HUOKP, ananusupyer ee u CONOCTaBISET C
JUTEpaTypHBIMH IaHHBIMU;

[1K-2.2 Onpenensier BO3MOXKHBIE HATIPABJICHUS pa3BUTHS paboT U
MEePCHEKTUBHI MPAKTHYECKOTO MPUMEHEHHUS ITOTyUYeHHBIX
pE3yNbTaTOB;

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

Hucuunnuza «buonpoaykuus U ee nepepadoTka B TOIUIUBO» OTHOCHTCSI K 00s3aTeNIbHOM
yactu 0110ka 1 «/lucuuniannsl (Moaysn)» o0pa3zoBaTeIbHOM MPOrpaMMBbl BBICIIETO 00pa30BaHUs.

B pamkax oOpa3oBarenbHOM HporpaMMbl BbICHIETO OOpa30BaHUS OOydalOIIMECs TaKKe
OCBaMBAaIOT JApYyrue JUCHUIUIMHBI W/ MIUM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIlJIAaHUPOBAHHBIX PE3YJIbTATOB OCBOEHUS TUCHUIUIMHBI «buomponykius u ee mepepaboTka B
TOILIIUBOY.




Tabauya 3.1.

Ilepeuenv komnonenmos OII BO,

3ANIAHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ()ucuunﬂqul

CROCOOCMBYIOWUX  OOCMUNCEHUIO

IpenmecrBylomue MMocaenyromue
Mudg Haumenosanue ncﬁnx:mnnblyMom JIU ncunnﬂnili)lil/n]fon JIU
P KOMIIETeHIIHH e *ﬂy i . % Y,
MPaKTHKH NPaKTHKHU
HayuHo-uccnenoBarenbckas
pabora;
[IpenaumioMHast MpaKkTHKa;
AKTyanbHblE 337]a41
COBPEMEHHOH XUMUU;
Catalysis: from Basic
Principles to Applications.
CrniocoOeH aHATU3UPOBATH, Homogeneous
HHTEPIPETUPOBATH U Heterogeneousl
000011aTh pe3yNbTaThI . .
HHath pesy PhotoCatalysis, Biocatalysis,
OIIK-2 9KCIEPUMCHTAIBHBIX U Electrocatalysis;
PACHUCTHOTCOPLETHICCKIX Experimental lab 1: Flow +
a0o0T B M30paHHOM 00acTh . -
P p Alternative Technologies;
XMMHU WA CMEXXHBIX HayK Experimental lab 2:
Biorefineries and Bioproducts;
Experimental lab 3: Advanced
Organic Synthesis;
Catalyst (Nanomaterials)
Design and Applications;
Catalyst (Nanomaterials)
Design and Applications;
Hcnons3oBanue
Crioco0eH uCIons30BaTh
HCKYCCTBEHHOTO MHTEIICKTA
BEIYUCITUTEIFHBIC METOIBI U N
1 aIUTUBHBIX TEXHOJIOTHH B
aIalITHPOBATh )
CYILECTBYIOIINE XHMHM,
OIIK-3 - };MMHHe - Hayunsl1it cemunap;
p HI:I emenmiaﬂzz Experimental lab 3: Advanced
ﬂ oc}l@)eccnonanmiloﬁ Organic Synthesis;
P Hayuno-uccnenoBarenbckas
JeSITeIBHOCTU :
pabora;
IIpenaunioMHas mpakTHKa;
HayuHo-uccnenoBarenbckas
adora;
CriocoOeH Ha OCHOBE P ’ .
KPUTHIECKOTO aHAJIN3a Ipepunuomsas npakTika;
ES ratos HUP s Catalyst (Nanomaterials)
pHI}/IIOKP OLCHIUBATE Design and Applications;
e CHeKTHHBH X Experimental lab 1: Flow +
p Alternative Technologies;
[K-2 MPAKTUYECKOr0 NPUMEHEHUS

U IPOJIOJIKEHHs padoT B
BBIOpaHHOW 00JIACTH XMMUH,
XUMHWYIECKPH TEXHOJIOTHI
WIIA CMEKHBIX C XUMHUEH
HayKax

Experimental lab 3: Advanced
Organic Synthesis;
Hcnonw3oBanue
HUCKYCCTBECHHOT'O MHTCIIJICKTA
M aJJIMTUBHBIX TEXHOJOTHI B
XAMUM,

* - 3aMONHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPyI0EMKOCTh TUCIUILTUHBI «BHOTIPOIYKIIHS U ee TiepepadoTKa B TOIUIMBOY COCTABIISET «5» 3aUETHBIX CAMHUII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHUsi 00pa308amenbHOl NPOSPAMMbL 8blCUIC20 00pA308aHUsL OJisi OYHOU (HOPMbL
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeszp(_”)
Koumaxmmnas paboma, ax.u. 24 24
Jlexrun (JIK) 16 16
Jlabopartopusie pabotsl (JIP) 8 8
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 120 120
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEP)KAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Cooepoicanue oucyuniunvl (MoOyis) no 8u0am y4eonoi pabomoi

Bun
Homep HaumenoBanmue pazaesna .
pasiena O — HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
padoThI*
Beenenue B Temy «buonpoaykuus u ee
nepepaboTKa B TOIUIMBO». Buibl
BBelicHHC B TeMy ouonponykToB. Konnenius OnoTOmIHBA. Bunast obuonponykros. Konnemnius 6uorormiuea. [lepepadoTka
[TepepaboTka OMONPOIYKIMH B TOIUIMBO: OMOITPOTYKIMH B TOIUTUBO: KOHIIEIIIHS ¥ TUIBL. [IprMepsl.
Paznen 1 | «buonpoaykuus u ee 11 . JIK
HepepaoTKa B TOIHEOY KoHuenuws 1 Tunsl. [Tpumepsr. Momnexyis Mornekyibl IaT¢hOPMbL: KOHLETIUS U TPUMEPBI. BHONIPOLyKThI U3
wIaTGOopMbl: KOHLIENIXS U TPUMEPBI. 0MOMacChl/0TXO/I0B: pa3MyHbIe IAT(HOPMBI.
BromnponykTs! 13 6HOMACCH/OTXO/0B!
pas3IuyHbIe IAT(HOPMBIL.
Bunsl 6monpoaykToB. MacisHUCTBIE KOPMa (KUPHBIE KHCIOTHI).
XWUMHS KUPHBIX KUCIIOT U UX npespamenus. [Ipumepst. [munepnn
2.1 |Hedrsanas mnardopma. KaK MOJleKya-matdopMa: XuMusl 1 ipeBparieHus. [Ipuvepst JIK
(manpumep, snuxnopruapu, ConbBeil). BHOMPoOXyKTE: XUMUKATHI,
MTOBEPXHOCTHO-AKTHUBHBIC BEIIECTBA U IPYTHE
YraeBonopoanas miatdopma. KapooHoBbIE
Paszen 2 buonpoaykrsl u3 KUCIIOTHI (sIHTapHasi, (ymapoBasi, uTakoHoBasi, |KapOoHOBbIe KHCIOTHI (STHTApHAas, (yMapoBasi, UTAKOHOBAS,
61OMacchl/0TX0/10B 9o  |7CBYTMHOBAS KHCIOTBI M POJICTBEHHbIE HM JIEBYJIMHOBAsI KUCJIOTHI M POJICTBEHHBIE UM IIAT(OPMEHHbIE 1K
' aTGopMeHHbIE MOJIEKYJIbI). XMUMHU3M U MOJIEKYJIBI). XUMH3M U npeBparienus. [Ipumepsr. CopOuT kax
npespamerus. [Ipumepsr. Copout xak MoJieKyna-miardopma.
MoJIeKyJIa-maardopma.
2.3 ITnatdopma U1 NpPOU3BOJCTBA ITAHOIA XuMuyeckue BeuecTsa u3 staHona. [Ipespamenus. [Ipumepst JIK
24 |Mnaropma ans curres-rasa XuMHUYECKHe BellecTBa U3 cuHTe3-ra3a. [Ipeobpa3oBanus. 1K
IIpumepst
W3Bieyenne OMOMPOILYKTOB U3 OMOMacChl/0TX0/10B. [IprMepsl.
Paszen 3 W3Bnedyenne 6nonpoyKToB 31 W3Brnedenne OMONPOIYKTOB U3 CneunanbHble XUMHUKATHl. PapMalieBTHUECKHe IperapaThl. JIK. TIP
13 OMOMacChl/0TX0/10B 61oMacchl/0TX010B O¢upHele Macia. Banopuzaiys oTpaboTaBIIero 3JIEKTPHUECKOTO U ’
9JIEKTPOHHOTO 000pYAOBaHUS
Bromnonumeps! (kpaxmai, XHTO3aH/XUTHH, TTIOJIMMOJIOYHAS KHCIIOTA,
4.1 Bbuononumepsr TOJIMTUPOKCHAIIKAHOATHI U T.JI.). DKCTPAKIHs N3 OHOMAacChl. JIK, JIP
P 4 Martepuans! u3 Moaudukanus/pynximonanuzanms. [Ipumepst. [Ipumenenue
BT Gromacesl/oTx01108 Bbuomarepuans! quia cTpoutenscTBa. buomarepuanst B
42 buomarepuans 3 6MOMacChl/0TXO0I0B aBTOMOOWJIBLHOM CekTope. buoMarepuansl 1y yIaKOBKH. JIK, JIP
buomMarepuans! 1J1 pa3nuyuHbIX IPUMEHEHUI
Paznen 5 | buonepepabaTsiBaromye 5.1 Konnenmus 6nonepepaboTkn Breaenne. Tunbsl 6uonepepadarsiBaromumx 3aBogoB. Tun [, Tum Il u JIK




Bun
Homep HaumenoBanmue pasgeia .
HaumeHoBaHue TeMBbI Copep:xaHue TeMbl y4eOHo
pas3nesa JAUCHHILTAHBI .
padoThI
3aBOJBI tun [II. KitoueBsle npuMepsl
IIpuMeHeHre TeXHUKO-3KOHOMUYECKOi
5.2 Or1ieHKa KU3HEHHOTO IMKJIA, KOHIETIINS 1 TPUMEPEI JIK
OLICHKH K IBYM KIIIOUEBBIM MPUMEpPaM
YcroitanBas OnoouncTka. Bonmpockl TeXHOMOTHYeCKOM
5.3 |be3omacHocTh Ha 6M0O3aBOAAX JIK
0e30macHOCTH M HHTeHCHUKaImu mporecca. [IpuMepsr
Kpatkwuit 0030p xypca. M3Bneuennsie ypoku. [lepcriekTHBE 1
Paznen 6 | BriBoas! 1 MpOrHO3HI 6.1 |BBIBOZBI M POTHO3HI Oymymiee NCHOIb30BaHUS OMOMACCh/OTXO/I0B AJISI MOTYdeHHS JIK

TTOJIC3HBIX ITPOAYKTOB.

* - 3anonaseTcs Toabko mo OUHOW dopme odyuenus: JIK — nexyuu, JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUMILTUHBI
(mpu HEOOXOTUMOCTH)

JlexumnonHnas

Aynuropust isl TIPOBEACHUS 3aHATHN
JICKIIMOHHOTO THIIa, OCHAIIICHHAS
KOMILIEKTOM CHEIMaTU3UPOBAHHON MeOenH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEINA TPE3CHTAIIHN.

[IpoekTop, s3kpan
MOTOPU30BAHHBIN IS
npoekTopoB, wi-fi

JlaGopatopus

Aynuropus Ui IPOBeIeHUs Ta00paTOPHBIX
paboT, MHAUBUIYAIbHBIX KOHCYJIbTAIIUM,
TEKYIIIETO KOHTPOJS ¥ MPOMEKYTOYHON
aTTecTalliy, OCHAIICHHAS KOMIUICKTOM
CHeIHaTN3UPOBAHHON MeOeH 1
000pyI0BaHUEM.

Kommnekr
CIIEHUAJIM3UPOBAHHON
MeOenu;
CHEIHATH3UPOBAHHOE
000pyOBaHNE XUMHYECKON
nabopaTopuu: mkad
BeITsDKHOM [1IBII-4, mikad
BeITsDKHOM [TIBII-2,
UCHapUTeIh POTAIIMOHHBIN
Hei-value digital G3B,
UCHapUTeIh POTAIIMOHHBIN
IKA, mudpossie mpudOpsI
JUTSL OTIPEICTICHUS TOUKH
mwiaBiaeauss SMP10; Becrl
AIEKTPOHHBIC
nabopatopusie AND EK-
610, xonboHarpeBarenu
MK-M pa3noro o0bema,
mkad cymmibHeli [13-
4610, Memraika MarHuTHast
MRHei-Mix S, memanka
MarHWTHAs C HarpeBOM
MRHei-Standart,
pedpakrometp, OaHs
KOMOMHHpPOBaHHAs
nabopartopnast BKJI,
CTaHIIMS BaKyyMHas
xumudeckass PC3001
VARIO-pro, oxsagutens
HUPKYISIUOHHBIN Rotacool
Mini, Hacoc mIacTUHYATO-
POTOPHBIN BaKyyMHBIN
RZ2.5, nacoc MmeMOpaHHBbIN
BAKYYMHBIN XUMUYECKAN
MZ2CNT,
TEPMOBO3IyX0TyBKa
Steinel, Y® nmamna




Spectroline EB-280C,
KOHTpPOJIJIEP BaKyyMHBIN
AJIEKTPOHHBIN C KJIAaIaHOM
CVC3000 detect
Vacuumbrand, kabuna
aBapuiiHas 13
HEep>KaBEIoLLEH CTaln
[IIBB, xumunueckas mnocyja,

XOJIOIMIIBHUK; HMEETCS Wi-
fi

Ywuranpuei 3a1 POMEH
Opmxonukuaze a.3.
KoBopkuHr 3o1a
ITonenenbHUK - IITHALIA
10.00 — 22.00 YurtanbHbIi

Aynuropus Ui CaMOCTOSITEIbHON pabOThI
3aJl TJIaBHOT'O KOpITyca

o6yqa}0m1/1xc;1 (MO)KCT HCIIOJIB30BaAThCA OJIA

Hust . PYJIH Co-working space
. | TpOBENIEHUsI CEMHUHAPCKUX 3aHSATHI U
CaMOCTOATENBHON |~ bTALMIH), OCHAIICHHAT KOMILICKTOM MOHEACIIBHUK - Cy000Ta
paboThI Y ’ 9.00 - 23.00 3ai Ne2

CHeIMaIu3UPOBAHHON MeOen U

[MOHEJAEIILHUK - YETBEPT
KoMIbroTepamu ¢ goctynom B JUOC. A P

10.00 - 17.45 nsrauna
10.00 - 16.45 3am Ne6
MOHEICTIBbHHK - YSTBEPT
10.00 - 17.45 narauna
10.00 - 16.45

* - ayauTOpUS I CAaMOCTOATENBFHON paboThl oO0ydatontixcs ykaszpiBaercss OBA3ATEJIBHO!

7.  VUYEBHO-METOAUYECKOE W WH®OPMAIIMOHHOE OBECHEYEHME
JTUCLMILIMHBI

OcHosHas numepamypa.

1. Biorefineries-Industrial Processes and Products: Status Quo and Future Directions,
Editor(s) B. Kamm, P.R. Gruber, M. Kamm, 2006, Wiley-VCH, DOI:10.1002/9783527619849

2. Refining Biomass Residues for Sustainable Energy and Bioproducts Technology,
Advances, Life Cycle Assessment, and Economics, 1st Edition - November 1, 2019, Eds R.P.
Kumar, E. Gnansounou, J. K. Raman, G. Baskar, ISBN: 9780128189962

3. Bioprocessing of Renewable Resources to Commodity Bioproducts, Eds. V. S. Bisaria,
A. Kondo, 2014, Wiley-VCH, ISBN:9781118175835 DOI:10.1002/9781118845394
Jlononnumenvuasn numepamypa:

1. BeG-caift AMepukanckoro xumuueckoro odmectsa ACS Publications: Xumuyeckue
JKypHaJIbl, KHUTH U CChUIKHU https://pubs.acs.org/

2. http://www.thieme.com/journals-main

3. http://onlinelibrary.wiley.com/

4. http://www.springer.com/gp/products/journals

5. CepBep ¢ BO3MOKHOCTBIO TOMCKA METOJI0B CUHTE3a COEMHEHMI
http://www.orgsyn.org/
Pecypcor ungpopmayuonno-menekommynuxayuonuou cemu « Mumepremy»:

1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHHWH 3aKIIFOYCHHBIX TOT'OBOPOB

- DnekTpoHHo-6ubmmnorteunas cuctema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcuterckas Oubianoreka onnaite» http://www.biblioclub.ru




- OBC IOpaiit http://www.biblio-online.ru

- ObC «KoHcynbpTaHT cTyneHTay www.studentlibrary.ru

- OBC «3nanuym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBbI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nanneix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 015 cCamMocmoamenbHol pabomsl 00Y4arOUWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nekuuii no nuctmminnae «buonponykmus u ee nepepaboTka B TOILTHBOY.

* - Bce y4eOHO-METOIUYECKUE MATePUANIBl JJII CAMOCTOSATEIBHONW PaboThl 00yYatOIUXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAAKOM Ha cTpaHulle quciuuruimasl B TYUC!
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