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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuumnuza «/cnosib30BaHNE NCKYCCTBEHHOI'O MHTEIUIEKTA U aJIUTUBHBIX TEXHOJIOTUH B
XUMHUM» BXOAUT B MpPOrpaMMy Maructpatypel «buosHepretuka u MNPOAYKTHI IepepadoTKu
omomaccel» mo HampabineHuto 04.04.01 «Xumus» u uszydaercs Bo 2 cemectpe | Kypca.
Juctununy peanmmu3yetr Kadenpa oprannueckoid XumMuu. JJUCIUIUIMHA COCTOUT U3 3 pa3lieioB U
13 Tem u HampaBiieHa Ha M3y4€HHE NPUHIUIOB pabOThl MCKYCCTBEHHOIO WHTEIUIEKTa U €ro
MIPUMEHEHHUs JJI peLIeHUs 3a7a4 B XMMHUU, BKJIKOYasi, MOJAEIMPOBAHUE XUMUUYECKHUX IPOLECCOB,
ONITUMH3AIMIO YCIIOBHI peakiuii U pa3paboTKy HOBBIX MarepuaioB. Kypc oXBaTBIBAaeT acHeKThI
aJJIUTUBHBIX TEXHOJOTHM, B TOM uyucie 3D-mewaTe s CO3MaHMS XMMHYECKHX PEaKTOPOB,
YCTPOMCTB JUIsI CHHTE3a M aHalIM3a, a TaKkKe Pa3pabdOTKy HOBBIX MAaTEPHUATIOB C YHUKAIbHBIMH
CBOMCTBAaMH.

Ilenbto OCBOEHUS AUCLUUIUIMHBI SBJISIETCS O3HAKOMJIEHHE CTYIEHTOB C IE€PEIOBBIMU
METOJaMHU U TEXHOJIOTHSIMH, CTOSIIMMHM Ha NEPECEUYECHUH XHWMHUH, UCKYCCTBEHHOIO MHTEJUIEKTA

(MUN) 1 anauTHBHOTO MPOU3BO/ICTBA.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoecHue JUCHHUITIINHBI «Hcnonp30BaHue HCKYCCTBCHHOT'O HMHTCJUICKTA W aJJUTHBHBIX

TEXHOJIOTUH B XHMHH)»

KOMITETCHIINH (4aCTH KOMITETECHIIN ):

HaIIpaBJICHO Ha (I)OpMI/II)OBaHI/Ie y o6yqa101unxc;1 (S (913%:0)1117,€

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yYAIOWUXC NPU OCBOEHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80eHUS OUCYUNTIUHDL)

HUHAMKATOPBI JOCTHKEHNS KOMIETEHIINT
Iudp Komnerennus A PEI A N I
(B paMKax JaHHOUW NHUCUMUTUIHHBI)
Cnoco0eH: ucKaTh Hy)KHbIE
HUCTOYHUKH UH(POPMAIIUH U
Gbop VYK-7.1 Ucnonb3yeT nu)poBbie TEXHOIOTHHA U METO/IBI TIOMCKA,
JIaHHbIE, BOCOPUHUMATB,
00paboTKy, aHaM3a, XpaHEHUs U TIPeCTaBIeHHs HHHOPMALIH B
aHATM3UPOBATh, 3ATIOMUHATH U
nepeaaBath HHHOPMAITHIO C 00maCTH XHMUH;
P p VYK-7.2 PazpabaTriBacT KOHIICTIIIUIO MU(DPOBBIX TEXHOJIOTHH H
HCIIOJIE30BaHUEM I (PPOBHIX
METOZIOB TIOMCKa, 00paOOTKH, aHAIH3a, XPAHEHUS U TIPEACTABICHUS
CPEICTB, a TAKXKE C TOMOIIBIO .
HHPOPMALINHU B paMKaX 0003HAYeHHOU TPoOIeMbl: (OpMyITHpPyeT
ANTOPUTMOB IIpH paboTe ¢
eI, 3312491, 00OCHOBEIBAET aKTyaIbHOCTh, 3HAYUMOCTb,
MTOTYYCHHBIMA U3 PA3ITHIHBIX
YK-7 OKH/TaeMBbIe Pe3YNIbTAThl H BO3MOXHEIE C(hepbl HX MPUMCHCHHS B
HCTOYHHKOB JTAHHBIMH C IIEIIHIO . o .
yCIOBHAX MHA(POBOI SKOHOMHUKH U COBPEMEHHON KOPIIOPATUBHON
3¢ (HEKTHBHOTO MCITOIB30BAHUS .
. nH(pOpPMALMOHHO KyJIBTYPBI;
NOJTy4eHHOW MH(POPMALMH JIJIsI
YK-7.3 OcymiecTBisieT MOHUTOPHUHT HCIIOJIBb30BaHUS IU(PPOBBIX
pelnieHus 3aa4; IPOBOAUTH ’,
TEXHOJIOTHH U METOJIOB NMOKCKa, 00pabOTKH, aHAIN3a, XPAHEHHUS U
OIIeHKY HH(pOpMAIINH, €
Npe/ICTaBICHUs] HHPOPMAIIUH B 00JIACTH XUMHUH, KOPPEKTHPYET
JIOCTOBEPHOCTb, CTPOUTH
OTKJIOHEHUsI, BHOCHT JIOTIOJHUTEIbHbIC M3MEHEHHUS B TIaH
JIOTHYECKUE YMO3aKIIIOUEeHHUS Ha .
UCIIOJIb30BaHUS IIU(DPOBBIX TEXHOJIOTHIA;
OCHOBaHHH TOCTYMAIOIINX
WHPOPMAIIUU U JAHHBIX.
OIIK-3.1 Hcnonb3yeT coBpemenHnsie I T-rexHonoruu npu coope,
Cnoco0eH uCIoIb30BaTh aHalM3e ¥ MPeCTaBICHUN HH(POPMAIIUH XUMUYECKOTO MPO(UIIS;
BBIYUCIIUTENbHBIE METO/IBI U OIIK-3.2 Ucnonp3yeT cTaHAapTHbIE U OpUTHHAJIbHBIE
aIalITHPOBATH CYIICCTBYIONINE |MPOTPAMMHBIC TIPOIYKTHI, IPH HEOOXOUMOCTH aAANITUPYSI UX IS
OIIK-3 MPOTPaMMHBIC IPOIYKTHI JUTSL | pelIeHHs 3a71a4 MPo(eCcCHOHAIEHON ACSTEIIEHOCTH;
pereHus 3aaa4 OIIK-3.3 Mcnonb3yeT cOBpeMEHHBIE BEIYUCIUTEIbHBIE METO B
npodeccruoHaTbLHOM JUTs1 00paOOTKH JAaHHBIX XUMUYECKOTO DKCIIEPUMEHTA,
JeSITeTbHOCTH MOJICTUPOBAHMSI CBOMCTB BEIIECTB (MaTEPHAJIOB) M MPOIECCOB C UX
Y9acTHEM;
CriocobeH Ha OCHOBE
[TK-2.2 Onpenensier BO3MOKHbBIE HAPABICHUS pa3BUTHA PabOT u
IK-2 KPHTHHCCKOTO anansa MEePCIEKTHBBI MPAKTHYECKOTO MPUMEHEHHS TOJIYIEeHHBIX
pesynsraros HUP wmm HUOKP  |™P p p y
Pe3yJbTaToB;
OIICHUBATh MEPCICKTHBBI X




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus o
(B paMKax JaHHOUW TUCUUTUIMHBI)

MPaKTUYECKOI0 MPUMEHEHHS 1
MIPOJOIDKCHAS PadOT B
BEIOpPaHHOW 00JNIACTH XMMUH,
XAMHYECKPHl TEXHOJIOTHH HIH
CMEXKHBIX ¢ XUMHUEH HayKax

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JuctunnuHa «Vcnoib30BaHNE UCKYCCTBEHHOTO MHTEIIEKTA U aJITATUBHBIX TEXHOJIOTHH B
XUMHI» OTHOCHTCS K 00s13aTebHON dacTu Omoka 1 «Jlucuumiuael (MoIynn)» oOpa3oBaTebHOM
MIPOTpaMMBbI BBICIIIETO 00Pa30BaHUS.

B pamkax o0Opa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOy4YaIOIIMECS TaKxKe
OCBaWBAIOT JApyrue JUCHHUIUIMHBI W/HWIW  TPAKTHKH, CIOCOOCTBYIOIIME  JIOCTHIKEHHUIO
3aIJIAHUPOBAHHBIX PE3yJIbTATOB OCBOCHMSI JUCHUIUIMHBI «VICMONb30BaHHE MCKYCCTBEHHOTO
WHTEJUICKTA U aJIUTUBHBIX TEXHOJOTUN B XUMHUN.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CmMuiceHuro
3aNJIAHUPOBAHHBIX PE3VIbMAMO8 0C80CHUS OUCYUNTUHBL

IIpenmecTBylommue ITocaenyrwomue
Hudp HanMenonanue HHCEHZ:IHHHLI?,MOL;}’JIH )IHCHHHJIHH)IZI/I\];JOZ[}’JIH
9 9
Kommerentm NpaKTHKH* NpaKTHKH*

Cnoco0eH: ucKaTh Hy)KHbIE
HUCTOYHHUKH MH(POPMALMH 1
JIaHHbBIE, BOCHPUHUMATB,
aHaIN3UPOBATh, 3a[IOMHHATH
U TepenaBaTh HHGOPMAIIUIO
C MCIOJIb30BAHUEM
U(POBBIX CPEACTB, a TAKXKe
C TIOMOIIBIO ANTOPUTMOB
npH paboTe ¢ MOITyIeHHBIMA
U3 pa3InYHbIX HCTOYHUKOB

VYK-7 JAHHBIMU C IENBIO
3¢ PEeKTUBHOTO
HCIO0JIb30BaHHUs [I0JIy4YE€HHOM
uH(opMaLUK A1l pELIeHUsI
3aj1a4; NPOBOUTH OLIEHKY
nHpOpMaLNH, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKHUe
YMO3aKJIIOUeHHs Ha
OCHOBaHMH ITOCTYTIAFOIINX
nH(popManny 1 TaHHBIX.

HayuHo-uccnenoBarenbckas
paborta;
IIpenaunioMHas mpakTHKa;

Crioco0€eH MCII0JIb30BaTh
BBIYUCIIUTENLHBIE METOBI U

aZanTUpoBaTh Bioenergy; HayuHo-uccnenoBarenbckas
OIK-3 CYIIECTBYIOLIHE Bioproducts and Biorefineries; pabora;
IIPOTrPaMMHBIE ITPOTYKTHI HayuHbl1ii ceMuHap; IIpenuiuioMHas IpakTUKa;
JUTSL peIIeHUs 33129
npodeccruoHaTbLHOM
JIeSITeTbHOCTH
Crnoco6eH Ha OCHOBE
KPUTHUYECKOTO aHAJIN3a Bioproducts and Biorefineries; Hayuno-uccnenoBarensckas
pesynsratoB HUP mnn Bioenergy; pabora;
[K-2
HHNOKP onenuBats Cnewrabopartopus; [Ipenaunnomuas NpakTUKa;

MEPCHCKTUBLL UX
IMPAKTUICCKOI'0 NPUMCHCHUSL




IpenmecTByrommue Hocnexyromue
Ingp Haumenosanue [lﬂcﬁﬂl:'lﬂﬂﬂbl?,MOI;yﬂﬂ le/lCl.ll/ll'l.]'lPll}Il)l:l/;luOZ[yﬂﬂ
9 9

oMmereniun NpaKTHKH* NpPaKTHKH*

1 TIPOJOJIKEHHs padoT B
BEIOpaHHOW 00JNIACTH XMMUH,
XAMHYECKPIl TEXHOJIOTHH
WM CMEXHBIX ¢ XMMUEH
HayKax

* - 3amoNHACTCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3JIEKTUBHBIC TUCIMIUIMHBI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOmiast TPyJO0EMKOCTh JUCHUIUTHHBI «VICIIOIb30BaHNEe MCKYCCTBEHHOTO WHTEIUICKTa W QJUTHBHBIX TEXHOJOTHA B XUMHHY» COCTABISET «2»
3a4ETHBIC CIMHHUIIBI.

Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00PA308AMENbHOU NPOSPAMMbL BbICUIE20 00PA308aHU Ol OYHOU Dopmbl
00yuenus.

Buj yueOHoii padoThI BCETO, ak.u. CEMeZCTsp(-H)

Konumaxmmnas paboma, ax.u. 18 18
Jlexuuu (JIK) 9 9
Jla6opartopHsie pabotsl (JIP) 9 9
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma oby4arowuxcs, ax.u. 54 54
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
Oo6mast Tpy10eMKOCTh T CHUIIHHBI aK.4u. 72 72

3a4.e/l. 2 2




5. COAEP)KAHUE JTUCIUIIJIMHbI

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

Bun
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
padoThI*

Homep HaumenoBanmue pazaesna
pasiena AUCHHUTLIUHBI

BBeneHue B MCKyCCTBEHHBIN MHTEIJIEKT 17151 XUMUKOB. [loHsTHE
uckycctBeHHoro unresiexra (M), uctopus ero pa3Butus u
BBeneHne B UCKYCCTBEHHBIH MHTEIUIEKT JJIS OCHOBHBIC 00J1aCTH PUMEHEHHS B HayKe U TexHonorusx. O03op
XHUMMKOB ucnonb3zoBanus U B XxuMuu Asist peieHus: HayIHbIX U
IIPAKTUYECKUX 3a7a4. ba3oBble npuHIunbl U noaxoas MU, otiuuue
MEXKy MAIIUHHBIM 00YUCHHEM U TITyOOKUM 00ydeHUEM

11 JIK

OCHOBBI MaIIMHHOTO 00y4eHUs U HeHpoHHBIX ceTeil. KimroueBbie
aCTIEKTHI MAIIMHHOTO 00y4eHHs M HEHPOHHBIX ceTei. THIrb!
OCHOBBI MaIIMHHOTO O0YYCHHS 1 HEHPOHHBIX | 00y4eHus (C yuurenem, 6e3 yuuTes, ¢ IOAKPEIUICHHEM ),

cereit ITOPUTMBI 1 MOJIETIH, & TAKKE X NPUMEHEHNE B XUMHUYECKUX
nccaenoBaHusax. OCHOBBI NOCTPOCHHMS, 00yUECHNUS U BaTUIAAN
HcKyccTBEHHBIM HHTEIIEKT B Mozenen NN.

1.2 JIK

Paznen 1
XHUMHYECKHUX MCCIICIOBAHUIX [pumenerne MU B opranndeckom cuaTeze. O030p mepegoBhIX

pa3pabotok ncnons3oBanus M B opranngeckom cuHTese.
VHHOBaIIMOHHOE TIPUMEHEHHE MAIIMHHOTO O0YYeHNUS IS
MpeJICKa3aHus pEaKIIMOHHON CTIOCOOHOCTH, ONTHUMU3AINH YCIOBUH
peaxiuii ¥ pa3pabOTKH HOBBIX peakIMOHHbBIX IyTeil. [IpakTuueckue
IIPUMEpPBI IPUMEPBI U3 COBPEMEHHBIX UCCIIEI0OBAaHUI.

1.3  |IIpumenenue M B oprannueckom cuHTe3e JIK

HucTpyMeHTHI 1 0a3bl JaHHBIX 1 padoTsl ¢ MW B Xumuu.
KitroueBble HHCTPYMEHTEHI, TpOrpaMMHOE obecrieueHne U 6azaMu
14 WHCcTpyMEeHTHI 1 6a3bI JaHHBIX AJI pabOTHI C | AaHHBIX, KOTOPbIE UCTIONB3YIOTCS 1d paboTsl ¢ MM B xumum.

' WU B xumuu Bonpockl 10CcTyIMHOCTH TaHHBIX, HX MPeTo0padOTKA ¥ BaKHOCTH
KayeCcTBEHHOT0 cOopa NaHHBIX I YCHeHOTo mpuMeHeHus NI
[IpuMeps! monyIApHBIX IATGOPM B HHCTPYMEHTOB.

JIK

Beenenne B alTUTUBHBIC TEXHOJIOTHHU JJIsI XUMHKOB. O030p
aJIMTUBHBIX TEXHOJIOTUM, UX UCTOPUU U PA3BUTHUS, a TAKXKE

OCHOBHBIX IPUHIIUIIOB U BO3MOXKHOCTEN JJIs XMMUYECKUX
BBeaenune B aqguTHBHBIC TEXHOJIOTHH IS N .
OCHOBBI aJJTATUBHBIX 2.1 HMHKOR uccnenoBanuil. [IpeumyiiecTBa aAAMTUBHBIX TEXHOJIOTUH 110 JIK
Pasnen 2 | TeXHOIOTHI 11 XUMHUECKHUX CpPaBHEHHMIO C TPAJULIUOHHBIMU METOJAaMH POU3BOACTBA, BKIIIOUAs
HCCIIEI0OBaHUI HX CIIOCOOHOCTH K OBICTPOIl HTepaIiy Au3aifHa, HACTPOWKE U
CO3/IaHUIO CJIOKHBIX CTPYKTYP.

Tume! agIUTUBHBIX TEXHOJIOTHH U 3D neuyatu. Paznuuubie MeTOIBI
U TEXHOJIOT'MH aJJINTUBHOTO IPOU3BOJCTBA, TAKHUE KaK

2.2 Twume! agIUTUBHEIX TEXHOIOrUHA ¥ 3D neyarn JIK




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

crepeonurorpadus (SLA), cenextuBHOe nasepHoe crekanue (SLS),
MeToJ1 mocioriHoro HarmasieHus (FDM) u npyrue. X ocHOBHBIE
XapaKTePUCTUKH, NPEHMYILECTBA M OTPAaHUYCHUS IS
HCIIONB30BAHMS B XUMHYECKHX MCCIICIOBAHMUSIX.

2.3

MaTepI/IaJ'ILI AT aJAUTUBHOTO IPOU3BOACTBA B

XUMHHU

Marepuans! U aJANTHBHOTO TIPOU3BOJCTBA B XuMHuH. O630p
MaTepHAaJIOB, UCTIONB3YEMBIX B aITUTHBHBIX TEXHOJIOTHUAX, BKIHOYAs
IIaCTUKHU, METAJUIBL, KEPAMUKY W KOMITO3UTHL. [IpUrogHocTs
MaTepHUaIOB Ul UCIIOJIb30BaHNs B XUMUYECKHX HCCIIEIOBAaHUSX,
BKJIIOUYasi COBMECTUMOCTb C XMMUYECKUMHU BEIIECTBAMU,
TEPMOCTOMKOCTb U MEXaHUYECKUE CBOKCTBA.

JIK, JIP

24

[IprMeHeHne alIUTUBHBIX TEXHOJIOTUH B

OpPraHn4eCKOM CHHTE3C

IIpumeHeHye afAUTUBHBIX TEXHOJIOTUM B OPraHUYECKOM CUHTE3E.
KoHKpeTHBIX 00JIaCTH HCIIOJIb30BAHUS a1 JTUTUBHBIX TEXHOJIOTHI B
OpPraHUYECKOM CHUHTE3€, BKII0Yas IIPOU3BOACTBO PEAKTOPOB,
CHCTEM OYHCTKH U JPYTHX JabOpaTOpPHBIX yCTpoHcTB. IIpuMeHeHus
3D mevatn, crnocoOcTByIOMNE HHHOBAUSAM B METOOJIOTHH
CHUHTE3a, ONTUMHU3aLUU SKCIICPUMEHTOB U CHIDKCHHH 3aTpart.

JIK, JIP

25

Pa3paboTka 1 MHTETrpanys aJaIuTHBHBIX
TEXHOJIOTHH B JTa0OPATOPHYIO MPAKTUKY

Pa3paboTka 1 HHTErpanus aaIUTHBHBIX TEXHOJIOTHH B
Ta0opaTopHYIO pakTHKY. [Iporece pa3paboTKu 1 HHTETpaLH
aJIUTUBHBIX TEXHOJIOTUH, JU3aiH yCTPOICTB U MHCTPYMEHTOB JUIs
71a00paTOPHON NMPAKTUKHU. DTalbl MPOEKTUPOBaHMS, BEIOOpa
MaTepHaJIoB, TIEYaTH U TECTUPOBaHuUs. Bornpockl 6e30nacHOCTH U
9KOHOMUUECKO# 3 pekTuBHOCTH. PexoMeHjannu no Havyamy
paboThI ¢ AATUTUBHBIMU TEXHOJOTHAMH B JTaOOpATOPHH, BKITIOUAs
BBIOOP 000PYIOBAHHS.

JIK, JIP

Pazgen 3

HckyccTBEHHBIN MHTEIUIEKT U
aJIUTUBHBIE TEXHOJIOTHUHU B
COBPEMEHHOM OPraHUYECKOM
CUHTE3€ U IpoLeccax
BaJyiopu3anus OMOMaccChl

3.1

OcHoBbl uHTerpanuu UM n aaiuTHBHBIX

TEXHOJIOTUH B XMMHUH

OcHoBbl unTerpanmu U 1 aiIuTUBHBIX TEXHOJIOTUH B XUMHUH.
0O0630p BO3MOXKHOCTEH, KOTOPBIE OTKPBIBAIOTCS IPH COBMECTHOM
ucroib3oBaHuy MM 1 agAuTHBHBIX TEXHOJIOTHH B XUMHUYECKOM
cunTe3e. OCHOBHBIE IPUHIIMITBEI U CTPATETUH MHTETPAIUU ITHX
MTOJIXO/IOB JIJIs pa3pabOTKU HOBBIX XUMHYECKHX ITPOLIECCOB U
ycTpoicTB. [IpuMepsl ycrenHbIX NpUMEHEHUI],
JIEMOHCTPHPYIOIINX NOTCHIMAT KOMOMHUPOBAHHOTO TIOIX0/1A.

JIK, JIP

3.2

Pa3pa60TI<a HaCTpauBaACMbIX KATAJIU3aTOPOB C

nomotieo MU n 3D neuatn

Pa3paboTka HacTpanBaeMbIX KaTann3aTopos ¢ nomoursio MU n 3D
neyaty. Pa3paboTka HacTpauBaeMbIX KaTaJIU3aTOPOB, UCTIONB3Ys
aHanuTH4eckue Bo3moxHoctu MU muis npeackasanus
KaTaIUTHYECKOW aKTUBHOCTH U CEJICKTHBHOCTH, a TaKXKe
MIPUMEHEHHS I TUTHBHBIX TEXHOJIOTHH U UX (PU3NIECKOTO

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

co3nanus. [IpenmyriecTBa co3qanus KaTalu3aToOpoB, ClIeUaIbHO
aIalITHPOBAHHBIX TT0JT KOHKPETHBIE PEaKINH, H BO3SMOXHOCTH ISt
MHHOBAIMI B CHHTETUYECKON XUMUHU. J{U3aiiH mpoueccoB
BaJIOpHU3anns OMOMACCHL

3.3

ABTOMaTH3aLMsl OPraHUYECKOTO CUHTE3A C
noMouibio MM u anIuTUBHBIX TEXHOJIOT U

ABTOMAaTH3aLUsl OPrAaHUYECKOr0 CHUHTE3a ¢ oMo1ubo MU u
aJUTUBHBIX TeXHoJiorui. Mcnons3oBanue MU mist aBToMaTH3anun
MIPOIIECCOB OPTAaHWIECKOTO CHHTE3a, BKITFOUAas IUIAHUPOBAHNE
peaxImii ¥ ynpaBJeHHAE peaKTOPaMHU, IIPOU3BEICHHBIMHA METOAAMHU
AAJIUTUBHOI'O HpOI/I3BO}1CTBa. CTpaTeI‘I/II/I I/IHTeraHI/II/I JAaHHBIX
HOAXOMO0B JUIsl CO3aHMs THOKHX, BHICOKO((EKTUBHBIX U
ABTOHOMHBIX CUCTCM HpOI/ISBO[[CTBa XUMHUYCCKUX COCHHHCHI/Iﬁ.

JIK, JIP

3.4

Bynymee cunresa

Bynymee cunresza: UM u aniuTUBHBIE TEXHOIOIMU KaK JABMXKYILAS
CWJIa HHHOBALMM U yCTOMYMBOrO pa3BuTus. Paccmorpenue
OyayIIuX MEPCIeKTUB HCIoab3oBanusa M u aqauTuBHBIX
TEXHOJIOTHI B OpraHu4eckoM cuHTese. [loTeHuanpHele
HaIpaBJICHUS PA3BUTHUS 3TUX TEXHOJOTUH, BKIIIOYAsl CO3/1aHUE
YMHBIX MaTe€pUalioB, HOBBIE MMOAXOAbI B IPOEKTUPOBAHUU
MPOLIECCOB U YCTPOICTB, a TAKXKE BIMUSHUE HA YCTOWYUBOCTD U
3KOJIOTMYHOCTh XUMUYECKOTIO IPOU3BOJCTBA. BBI30BHI 1
BO3MO>KHOCTH JUISI UCCIICIOBATEIICH U HHKCHEPOB B 00JIACTH
CHHTETHYECKON XUMHUH, KOHBEPCHH OHMOMACChl U yCTOWIHBOTO
pa3BUTHS.

JIK

* - 3anonusetcs Toiabko mo OUHOW dopme odyuenus: JIK — nexyuu, JIP — nabopamopusie pabomul;, C3 — npakmuueckue/ceMunapcKue 3aHsamusl.




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
AUCHUTLTAHBI
(mpu HEOOXOTUMOCTH)

Aynutopus s IPOBEICHUS 3aHATHI
JIEKITMOHHOTO THII4, OCHAIIICHHAS

[IpoekTop,

JlexuroHHas KOMIUIEKTOM CIIEUAIN3UPOBAaHHON MEOENU; | MOTOPU30BaHHbBIN 3KpaH
JIOCKOH (9KpaHOM) U TEXHHYECKUMU Jutst IpoekTopoB, Wi-Fi
CpeACTBaMHU MYJIbTUMEINA MPE3EHTAINH.
KomMmmbroTepHslii K1ace it MpOBeIeHUs [Tporpamma
3aHSTHIA, TPYIIIIOBBIX U WHIUBHIYaTbHBIX KOPIIOPATHBHOTO
KOHCYJIbTAIINH, TEKYIEero KOHTPOJIS U JTUICH3UPOBAHUS
KoMITbIOTEpHBII | MPOMEKYTOUHOM aTTECTAINH, OCHAILICHHAS (Microsoft Subscription)
KJ1acc [IEPCOHAIBHBIMH KOMIIBIOTEPaMH (B Enroliment for Education
KOJMYECTBE _ 1IT.), TOCKoM (3kpaHoMm) u | Solutions. IHTEpHET
TEXHUYECKUMHU CPEJICTBAMU MYJIbTUMENNA nouckoBuku FireFox u
IIpe3eHTalMH. Opera, ISIS Draw.
Yuraneusii 3a1 @POMEH
Opmxonukuaze 1.3.
KoBopkuHr 30Ha
[ToHenenbHUK - NATHHULIA
. 10.00 — 22.00 YuTanbHsIit
Aynuropus Ui CaMOCTOSITENIbHON pabOThI
oOy4Jaroruxcs (MOXET UCTIOJIB30BATHCS IS 3]l TIaBHOTO KoplTyca
st . PYJIH Co-working space
., | IpOBEIEHUs] CEMUHAPCKUX 3aHATHH 1
CaMOCTOSITENIbHOM 8 MOHEIENbHUK - cy00oTa
paboTe! KOHCYJIbTAIIHi ), OCHAIIICHHAS KOMIIEKTOM 9.00 - 23.00 3an Ne2

CreLUaNIU3UpOBaHHON Mebenu 1
KoMIbroTepami ¢ goctynom B SUOC.

MTOHEICTHHHK - YETBEPT
10.00 - 17.45 natauia
10.00 - 16.45 3am Ne6
MOHEIETbHUK - YETBEPT
10.00 - 17.45 narauna
10.00 - 16.45

* - ayAuTOpUS U CAaMOCTOSATENFHON paboThl oO0yvatrontuxcs ykaspiBaercss OBA3ATEJIBHO!

7.  YYEBHO-METOJIWYECKOE

JTUCLMILIMHBI

OcHoenas numepamypa.
1. Topnees E.I'., AnanukoB B.II., "OGmenoctynHsie TexHoI0ruu 3D-1ieyaTt B XUMHUH,
Omoxumun 1 (papMareBTHKE: MPUIIOKEHUS, MaTepUaibl, epcrnekTuBbl. O030p", Ycnexu Xxumum,
2020, 89, 1507-1561. http://dx.doi.org/10.1070/RCR4980
2. Epoxun K.C., HaymoB C.A., AnanukoB B.I1., "Ananu3, kinaccudukanus u
npeoTBpalieHne 00pa3oBaHus 1ePEeKTOB B IKCTpy3MoHHOH 3D-neuatn”, Ycnexu xumun, 2023,
92, 11, RCR5103. https://www.uspkhim.ru/RCR5103
3. Meuwly, M. Machine Learning for Chemical Reactions. Chem. Rev. 2021, 121 (16),
10218-10239. https://doi.org/10.1021/acs.chemrev.1c00033

N HNHOPOPMALHMOHHOE OBECIIEYEHHME




4. Baum, Z.J.; Yu, X.; Ayala, P. Y.; Zhao, Y.; Watkins, S. P.; Zhou, Q. Artificial
Intelligence in Chemistry: Current Trends and Future Directions. J. Chem. Inf. Model. 2021, 61
(7), 3197-3212. https://doi.org/10.1021/acs.jcim.1c00619
Jlononnumenvuasn tumepamypa:

1. American Chemical Society ACS Publications: https://pubs.acs.org/

2. Royal Society of Chemistry RSC Publications: https://pubs.rsc.org/

3. Wiley on-line library http://onlinelibrary.wiley.com/

Pecypcovl ungpopmayuonno-menekommynuxayuonuou cemu « Mumepremy»:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAaHHUH 3aKIIFOYCHHBIX TOT'OBOPOB

- DnekTponHo-6ubmoTeunas cuctema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YuuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru

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

- OBC «KoncynbranT cryfenra» www.studentlibrary.ru

- OBC «3Hanuym» https://znanium.ru/

2. ba3sl JAHHBIX U ITIOUCKOBBIC CUCTEMbI

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

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

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

- Haykomerpudeckas 6a3a nanubix Lens.org https://www.lens.org
Yyebno-memoouueckue mamepuanwl 0151 camocmosmenbHol pabomul 00y4arOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kpr J'IeKI_II/Iﬁ IO JUCHUIIJINHE «Hcronp3oBanue HCKYCCTBCHHOI'O MHTCJUICKTA U
AJIUTUBHBIX TEXHOJIOTUH B XUMHUH)).

* - Bce y4eOHO-METOIMUYECKHE MaTepHalIbl ISl CaMOCTOSTEIbHOM paboThl 00yJaromuXcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuminasl B TYHUC!
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PASPABOTYUKMU:

JIOIICHT KadeIpbl OpraHuIeCcKOM

JluctparoBa AHHa

XUMUHA BrnagumupoBHa
Jonocnocms, BYIT Tloonuce Damunus 1. 0.
BEIYIIMIA HAYYHBIH COTPYIHUK AnaHukoB BajieHTUH
O0beIMHEHHOTO0 UHCTUTYTA [TaBoBHY
XUMUYECKHUX UCCIIET0OBAHUM
PYIH
Honocnocmo, BYIT Tloonucw Damunus U.0

PYKOBO/JUTEJIb BYII:

Bockpecenckuii Jleonny

3aBenyronuii kKageapoit I'ernabeBUY
Honoscnocmo BYIT ITloonucw Damunus U.0.
PYKOBOJ/IMTEJIb OII BO:

3aBenyromnuii kageapoit
OpraHUYECKON XUMUU

Bockpecenckuit Jleonnp

I'ennanpeBny

Honoxcnocms, BYIT

ITloonucw

@amunus U.0.
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