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1. OOmue cBeaeHUN

ITporpamma ompenensier TpeOOBaHUS K COAEPKAHUIO KAHAWJATCKOTO OJK3aMEHa 10 IUCLUILIMHE
«TexHOMOTHS OpraHUYeCKUX BemecTB» nporpaMmel actmpanTypsl MOC YpO PAH mo Hay4yHOH crienuaibHOCTH
2.6.10. TexHOMOTHS OPTAaHMYECKUX BEIIECTB.

ITporpamma cocTaBieHa B COOTBETCTBHH C:

- nocraHoBneHueM llpaBurensctBa P® ot 30.11.2021 1. Ne 2122 «O06 yrBepxnenun I[lomoxenust o
MOATOTOBKE Hay4YHBIX M HAYYHO-TIEAArOTMYECKUX KaJpOB B aCIUPAHTYypPE (aJbIOHKTYPE)»;

- mpukazoM Muno6prayku Poccun ot 20.10.2021 1. Ne 951 «O06 yTBepkaeHnH (eneparbHBIX
TOCYAApCTBEHHBIX TPEOOBAaHUN K CTPYKTYpe MPOrpaMM ITOATOTOBKH HAYYHBIX W HAYYHO-NEJAarorudecKux KaJgpoB B
acTimpaHType (aABIOHKTYpE), YCIOBHSAM HX PEAM3alH, CPOKAM OCBOCHHMS 3THUX IMPOTPaMM C YUETOM Pa3IMIHBIX
t¢opM oOydeHHs, 00pa30BATENBHBIX TEXHOJIOTHH ¥ OCOOCHHOCTEH OTACIBHBIX KaTeTOpHil acHHpPaHTOB
(aTBIOHKTOB)»;

- paboueii mporpamMMoit TUCIHIUTHHBI « T eXHOIOTHS OPraHMIECKUX BEIIECTBY, YTBEPKIACHHON PHUKA30M
HNOC VYpO PAH or 14.03.2022 Ne 25 «O paboumx mporpamMmax aclUpaHTypbl HMHCTUTYTa IO Hay4HOU
cnenuansHocTd 2.6.10. TexHOIOrHsS OpraHu4ecKUX BEIIECTBY;

- TeMaTuKoll HayuHbIX uccnepoBanuit MOC YpO PAH.

2. Coaep:xkaHue NporpamMmbl
2.1. Teopemuueckue 0cHO6bl MEXHOIOZUU OP2AHUYECKUX GEULECINE

Teopemuueckue 0CHOBbL OP2AHUYECKOT XUMUU U MEXAHUIMbL PEAKYUL OP2AHUYECKUX COCOUHEHUN.

OmnpeneneHre NOHATHS «MEXaHU3M PeAKIUN». DaKTOPBI, OT KOTOPBIX 3aBUCUT OCYLIECTBIEHUE 3IIEMEHTAPHOTO
aKTa MEXIy peardpylomHuMH YacTHIAMU: JJIEKTPOHHBbIC (BO3HHMKHOBEHHE DEAKIMOHHBIX IEHTPOB) W
MPOCTPAaHCTBEHHBIE (TOCTYITHOCTh PEAKIIMOHHBIX LICHTPOB).

KBaHTOBO-XMMHYECKHE pacdeTsl PEAaKUHOHHOW CIOCOOHOCTH. AHAIM3 PEaKIHOHHOH CHOCOOHOCTH
OpPraHUYECKUX COECTUHEHUi ¢ moMosio MmeTo10B MO.

Krnaccudukanus pearenros. HykiieodunsHble, 3JeKTpouiIbHbIE U paAnuKalbHble peareHThl. X ocobeHHoCcTH 1
OCHOBHBIE THUIIBI.

Knaccudukanms peakumit. Kilaccupukanuss 1o XMMHYECKOMY — XapakTepy (peakuuu 3aMeleHus,
MIPUCOETUHEHUS, OTIIETIIICHHS, MOJIEKYJIApHbIE IEPErpyNIUPOBKU) U 10 XapaKTepy U3MEHEHUS CBA3CH.

Peakuun 3amemenus. OOmas xapakrepuctuka. OCOOGHHOCTH apoMaTHYecKHx coenuHeHud. [IpaBuio
XIOKKeT.

ApomaTHndeckne KapOOKaTHOHBI M KapOOaHUOHBI. [ eTepoUKINYecKre COSJMHEHHSI.

OnextpoduibHOE 3aMelleHHe; T- ¥ G-KOMIUIEKChl. MeXaHU3M M KHHETHKa peakuuil 3JeKTpopHIbHOTO
3amenieHus. OpHeHTamust 1pu  3IeKTpoQHUIBHOM 3aMelleHWH. BrmsHue 3amecTuTeneid Ha pacrpenereHue
SJEKTPOHHOM IJIOTHOCTH B OCHOBHOM M IEPEXOJHOM COCTOSHHMAX. OTHOCHTENbHAs KOHCTaHTa CKOPOCTH.
IIpocTpaHCTBEHHOE BIMSHUE 3aMECTUTENEH.

Hykneodunbnoe 3amenienne. OcoOEHHOCTH HYKJICO(DHIBHOTO 3aMEIICHNS Y HEHACHIIIIEHHOTO ¥ HACBIIIEHHOTO
aToMOB yriepoja. OcoOeHHOCTH peakiuii HyKIeO(QHIbHOTO 3aMELIeHHs B apOMaTHYECKIX COCTUHEHHUSX.

MexaHu3M peakLuii — MOHOMOJICKYJISIPHBIM, OMMONEKYJIApHBIN (MpHCOeINHEHNe—OTIIEIUIEHHE), apUHOBBIM,
WOH-PaIUKaIbHBIH.

PagukanpHOe 3amerieHrne. MexaHu3M peakuuu. BiusHue pasnudabix (GpakTopoB. COOTHOIICHHE H30MEPOB.
O06pa3oBaHHe U yCTOMYMBOCTH PaUKAIOB. PaukanbHble peakiuy, MPOTEKAOIHe MO EITHBIM MEeXaHU3MaM.

Peakumn npucoenunenus. OOmias XapakTepucTHKa. Peakuuu HyKI€O(QUIBHOTO, JJIEKTPOGHIBLHOTO U
paauKanbHOTO pucoequHeHus. [IpaBmiio MapkoBHuKOBa 1 3¢ dexT Kaparra.

Peakumn otmenenus (3nuMuHIpoBaHMs). O0mas xapakrepuctuka. buMosekynsipHoe 1 MOHOMOJICKYJISIPHOE
OTLICTITICHHUE.

MemoOdul nonyuenus opeanuiecKux coeOuHeHu.

lanorenupoBanue. [IpsmMoe rajmoreHUpoBaHHE, OCHOBHBIE METOABI M MX CpPAaBHUTENIbHAs OLICHKA.
Vcnonp30BaHme TaIOreHBOIOPOOB, MEXaHU3M M PErHOCHEeNU(PHYHOCTh PEaKINH.

[Ipumenenne cepo- m (ochopopraHMIecKuX TaJOUIHBIX COEAWHEHHWH. 3aMeHa aToMa rajloreHa Ha JIpyrHe
aTOMBI ¥ TPpyHIEL. 3aMeHa Ha THAPOKCHIIBHYIO TPYIILY, OHAH-TPYIITY U Ip.

CynbdupoBanue. Bmeaenuwe cympdorpynnsl B anudpaTHUYeCKHe H  apOMaTHYECKHe  COCIUHEHUSI.
CynbdoxnopupoBanue. CynbpaMuapl, uX monydeHue u coictBa. CynbaHuIaMuaHBIE TpenapaTbl. 3aMeHa
CyIb(QOTrPYyMITEl HA IPYTHE aTOMBI M TPYIIIIHL.

HurpoBanue. BBenenue HUTporpynmsl B anupaTnyeckue U apoMaTHYECKHE COEAMHEHMs. PeareHThl, ycioBus
npoBeneHus peaknuu. IIpeBpamienus HUTporpynmnsl. [IpuMmepsl UCNONB30BaHHUSA PEaKLUU HUTPOBAHMSA B CHHTE3E
OMOJIOrMYeCK! aKTUBHBIX COCMHEHHUH.

HuTtposuposanue. PeareHTsl 1 yca0Bus NpoBeeHUs peakuy. [[puMeHeHne peakiiuy HUTPO3UPOBAHUS, CHHTES
NMpaMuIoHa U aHanbruHa. HurposupoBanue 1o aromy asora. J{nasomeran u quazonapaduHel.

JuazotupoBaHue. MexaHuU3M peakuuud U yciaoBusl npoBeneHus. CBONCTBa NMA30COEIMHEHMH, UX aHAIU3.
Peaxmmn  a3zocoueranms. lcmomp3oBanme peakmuii  asocoueranus. IlpeBpamenms amazorpymnsl.  CuHTE3



mupa3oioHoB. JlesamuHupoBaHue, crmoco0d ['pucca w HoOBble Momupukanuu. Peaknms 3annmeriepa. 3ameHa
JMa30TPYyMIIBl Ha APYTUE 3aMECTUTEIIH.

Oxwucrenne. O0mye 3aKOHOMEPHOCTH. Peakunu OKMCIeHHs MO atoMmy yriaepoma. OKHCIICHHE METaUTbHBIX 1
METWJICHOBBIX TPYNN OO IEPBUYHBIX M BTOPHYHBIX CHHPTOB, AIBACTHAOB M KETOHOB, KapOOHOBBIX KHCIIOT.
HawnbGonee pacripocTpaHeHHBIE PEAreHTHI, YCIOBHS HIPOBEACHUS PEAKIIHH.

Peaknmy OKHCIICHHS M KaTaIUTHYECKOTO AETHApUpoBaHus. OKHCICHHE KPaTHBIX CBA3EH YIIEpOI—YIJIEPOL.
PeareHTs! 111 OKHCIEHUS JBOWHBIX M TPOHHBIX cBs3eil. Pacuiennenue rimkoneid. OKUCIUTENBHOE pacIlleIUIeHHe
BTOPUYHBIX CITUPTOB U KETOHOB.

Boccranosnenue. Tumsl peakuuit BocctanoBieHus. [ uapuposanue. Katanuszatopsl, uX noiay4eHue U cBoiicTaa.
I'maporenonus. O6pa3zoBaHie HOBBIX CBSI3€H NPHU I'MIPUPOBAHUH.

Peakiiun BOCCTaHOBIICHHS B pe3ysbTaTe Nepeaul TUAPUI-UOHA.

Hykneodunbusie ruapunsl. Komruiekcuele rugpuabsl. [Ipumepsl BoccTaHOBieHHs. BoccraHoBieHue c
MIOMOUIBI0 METAIIOPTaHUYeCKUX coenrHeHui. Peaktusel ['punbsipa. BocctaHoBIEHME MOJ AEHCTBUEM METANIOB
(Na, Mg, Zn). YcnoBus npoBeIeHUS peakilnii, MeXaHH3M, CTEPEOXUMHUSL.

OKHUCIMTETFHO-BOCCTAHOBUTENbHBIE peaknuu. Peaknnu Omnmenrayspa—Meiiepseitna—Ilornopda. Ycmnosus
npoBeeHus U Mexanu3M. Peakuus Kanuunnapo—TunieHko.

Peakmun snementoopraandecknx coenuaenuit (90C). Knaccudukamms 30C. MeTonpl cHHTE3a W CBOICTBA.
Oco0eHHOCTH MarHuii-, MUHK-, KaJIMHi-, aIIOMAHHI-, TATHHOpraHndecKnx coenuHeHuil. Mcnomp3oanne J0C B
TOHKOM OpraHudeckoMm cuHTe3e. CrocoObl NONyueHUs! PTyTh-, MBIIIbSIK- U pocdopoprannyeckux coeauHeHuit. Mx
NPUMEHEHNE B XUMHH OMOJIOTMYECKH aKTHBHBIX coeanHeHnil. Coeaunenus 6opa. CriocoObl Moy4eHHs U PeakLvH.

AnmnupoBanune. Peakuns ®@punens—Kpadrea, ycnoBusi nposeneHus. [IpuMepsl UCIIONb30BaHUS B XHUMUHU
O6uosorn4ecku akTHUBHBIX COeqUHEHUil. POpMHIMpPOBAHUE apOMaTHUECKUX coefuHeHuil. Peakius Buiscmeliepa.
VYcnoBus IpoBeIeHUS, pEareHTHI.

®dochopumupoBanne. Peakunu gochoprmpoBaHus MpHu CO3IaHIH MOHO-, IH- U TPHAIPUPOB opTodochopHOH
KUCIIOTHI. MexaHu3M oOpa3oBaHus. Bo3moskHble moOouHble peakiun. Ctparerusi cuHTe3a. MeToIbl aKTHBAIHH
toctoprOil KHCHOTEL. XinopdochaTHBII METOJ, MCHONb30BAaHUE CMEIIAHHBIX aHTHAPUAOB (OCPOPHBIX KHCIIOT,
JUIUKIOTEKCHIKapOOJUMMHUIHBIN METO], peakIny C UCTIONB30BaHUEM (ochaTnHOB. JJoCcTONHCTBA M OTPaHUICHUS
METO/IOB.

Hcnonp3oBaHWe 3alIMTHBIX TPYMNN B TOHKOM OPTaHMYECKOM CHHTE3¢ M XUMHU OHMOJIOTHYECKH aKTHBHBIX
coequHeHuil. 3amutel C—H-cBs3zell B alleTWICHOBBIX M apOMaTHUYECKHX coeluHeHMsAX. 3amura N-H cBszeil.
Oo6paszoBanue HOBOW N—C-cBsizu. [Ipon3Bo/HbBIE ypETAHOBOTO CHHTE3a. AJIKHIBHBIC M apHIbHBIC MPOU3BOIHEIC.
CunuiibHbIe 3aIIUTHL. 3alUThl THIPOKCHIBHOW Tpynmbl. 3alUThl KapOOKCHIbHOM Trpynmbl. CriocoObl MOy4eHHs
Pa3IUYHBIX 3(HUPOB, UX YCTOWYHMBOCTH M METOIBI JCOJOKUPOBAHU. 3alUTa THOJIOB IyTEM BBEJCHHUS 3aIIUTHBIX
IPYNII 32 cH4ET MOAU(MUKALMU CYIb()rUIpUILHOrO 3aMecTUTeNss. MeTo/bl 3alHUThl aIbJETUIOB 1 KETOHOB. 3alinTa
KPaTHBIX YTIIEPOI-YIJIEPOAHBIX CBSI3€H.

Peaknun konmeHcanmu. Tumbl peakuuit. B3aummoneiictBue kapOOHWIBHBIX coenuHeHuit ¢ C—H-xucmoramu.
[Momydenne amuHOKucnoOT 1o LlTpekkepy ANbAOIBLHO-KPOTOHOBAsI KOHAEHCAMS. Y CIOBUS NpoBeAeHus. Peakunun
Kuepenarens, Ilepkuna w nap. CuHtes rimumumHbeIX 3¢upoB mo ap3any. CrnoxxHO3(hupHas KISH3EHOBCKAs
KOHZIeHcanus. Peakist Muxasisi, HCIIONB30BaHUE B XUMHHU NPUPOIHBIX coennHeHni. Peakius Mannuxa. Peakius
Burrnra, peareHThl, yCJOBHS TIPOBEIEHMS, perno- u crepeocrnenupuuHocTb. Peakums Jnnbeca—Anbaepa.
Konnencauus [Ipkuna—Becra, Apuara—03iictepra. Peakuus Knoppa. Konnencauus bunnepa—Hanupansckoro.

[eperpynmupoBku. Kiaccudukanus neperpynnupoBok. Peakiuu, nporexkaroniye npu o0pa3oBaHuy 3apsjia, He
COTIPSDKEHHOTO C KPaTHBIMM CBSI3SIMM. MuUrpanus yriepoJHOr0 OCTaTKa OT aToMa YIiepoja K JAPYroMy aToMmy
yriaeposa.

HykneoduibHble U 3nekTpoduibHbIe neperpynnupoBku.O0pa3oBaHne IOJIOKHUTENBFHOIO 3apsiia Ha aroMe
yriaepoga 3a CueT MOJSIPH3AlMM  JIBOWHOW CBSI3M, OTIICIUIGHHS TaJloTe€Ha, TUAPOKCHIA, AWA30TPYIIIHL.
[NonoxuTenbHBIN 3apsa HA aTOMe a30Ta, cocoObl oOpazoBanus. [leperpynnupoBku mpu 00pa3oBaHUU 3apsaa Ha
kuciopone. IleperpynmupoBKH aJUTWIIBHOTO THMA. PajgukanbHble, HYKJICO(WIbHBIE W 3JIEKTPO(HILHBIC
neperpynnupoBku. IlepeHoc ocraTka ¢ yriepoa Ha yriaepos, ¢ TeTepoaToMa Ha yriaepo.

Hcnonb3oBaHNE HOBBIX PEareHTOB B TOHKOM OPTaHMYECKOM CHHTe3e. PeareHThl Ha MOJMMEPHBIX HOCHUTEISX,
UX TPUMEHEHHE W TNpenuMylnecTBa. Mex¢asHbli KaTajau3 ¢ HCIOJIb30BaHHEM rerepodasHbIXx peareHToB. KpayH-
3¢upsl. [IpuMeps! HCIOIB30BaHMSI HOBBIX PEareHTOB B XMMHUH IPUPOHBIX COSANHEHUH.

Ipunyunvl mexnono2uu op2aHULecKo20 CUnme3d.

OCHOBHBIE HaIlpaBleHHUs pa3BUTHS opranmdeckoro cuaTte3a (OC) kak orpacmu. Crenuduka W CHCTEMHBIE
3aKOHOMEPHOCTH JTOH OTpaciu. DKOJOTMYecKas XapaKTepPHCTHKa OTpacid M €€ OTHCIBHBIX IPOU3BOJICTB.
IIpobnemsl, cTosiue Tepes OTPaciIbl0 OPraHMYECKOTO cuHTe3a. OOmue MOIXOAsl K CO3MaHHUI0 O€30TXOIHBIX
sHeprocOeperaonx MPON3BOACTB U MEPCIEKTUBBI Pa3BUTHS MocienHuX. KitodeBble MPUHIMITEI, HCIOIb3yEeMBbIE
MY CO3aHUN OE30TXOIHBIX TPOU3BOJICTB U UX KIACCU(UKAIIHSL.

Meroonoruueckue MPUHIMIEL. Poib cHCTEMHOT0 NOAX0Aa B cO3/1aHUN O0€30TXOTHBIX IIPOU3BO/ICTB.

Xumudeckne npuHUMNGEL Co31aHHe MaloCTaAMHHBIX XMMHYECKHX MpPOM3BOJACTB. Pa3paboTka MeTon0B
MOJYYESHHS TIPOAYKTOB U3 JOCTYITHOTO U JICIIEBOTO CHIPbs. Pa3paboTka BEICOKOI((PEKTUBHBIX ITPOLIECCOB.



[IpuMeHEeHNE «COMPSDKEHHBIX» METOAOB IOMy4eHHsS NPOAYKTOB. Pa3paboTka TEXHOJIOTHH, MO3BOJSIOMINX
JOCTHTaTh BBICOKHNX KOHBepcuil. CoBMeEIIeHHE HECKOIBKIX PEaKIHi, HAIIPABICHHBIX HA MOJYyYEHHE OJAHOTO U TOTO
K€ IEJIEBOTO MPOIYKTa.

TexHomornyeckne NpUHOUMBL. Vcnonb3oBaHWE PEHMPKYIALUHM 10 KOMIIOHEHTAM M THOTOKaM. [IpumeHeHme
COBMEIIECHHBIX IponeccoB. [loMHOTa BbIIENCHNS NPOAYKTOB M3 PEAKIHOHHOM cMmech. Pa3paboTka mporeccoB ¢
HU3KMM 3HepronorpeOneHneM. [lonHOTa WCHONB30BaHMS SHEPTUM CHCTEMbL. Pa3paboTka TEXHOJIOTHH C
MHHHMAaJIBHBIM PacX00M BOJIbI M UCIIOJIL30BaHHEM ee KpyrooOopoTa. [1oHoTa HCoabp30BaHus ra30BbIX IOTOKOB U
OYMCTKA ra30BbIX BEIOpOCoB. [IpuMeHeHne annapaToB U TEXHOJOTHYECKUX JIMHUI OOJBIION €IMHUYHON MOLITHOCTH.
IIpuMeHeHMe HempepsIBHBIX MpoleccoB. [lonHOTa UCNOMB30BaHUS KUAKUX U TBEPJBIX OTXOA0B. BrIcokas creneHs
aBToMarm3auuyu. OOecrieueHHe BBICOKOW HAJEKHOCTH M CTa0MIBHOCTH pPalOTHl XHUMHKO-TEXHOJIOTHYECKON
CHUCTEMBL.

OpraHuzanoHHble TPHHOUIBL OCOOEHHOCTH IPUMEHEHMs IPHHIMIIOB IPH CO34aHUHM OE€30TXOJHBIX
npon3BoCcTB. HE0OX0ANMOCTD HCIIONIB30BaHUSI TOJTHON COBOKYITHOCTH IIPUHIMIOB (T.€. CHCTEMHOTO TOIX0/a) JUIs
OmeHKA J(PPEKTUBHOCTH TexHoJoruu. [loHATHE TpeAenbHO HPPEKTHBHON TEXHOIOTHH. OKOHOMHYECKOE
o0ocHOBaHWE  OE30TXOAHON  TEXHOJOTMH.  AJNTOPUTM  pa3paboTku  OE30TXOJHOTO  IMPOM3BOJICTBA.
ITocnenoBaTenbHOCTH BBIOOPA ONTUMAIBHOTO BAPHAHTA O€30TXOAHON TEXHOIOTHH.

Du3suKo-xumuiecKue 0CHO8bL NPOYECCO8 OPLAHULECKO20 CUHME3A.

OCHOBBI TEPMOJMHAMHMKH XHMHYECKHX IIpoueccoB U (a30BeIX paBHOBecuil. TepmogumHaMH4ecKue
3aKOHOMEPHOCTH XHMHUYECKMX M (ha30BBIX pABHOBECHH sl peajbHbIX MHOTOKOMIIOHEHTHBIX CHCTEM.
XapakTepuctudeckue (QyHKIUH, XUMUYECKUE MOTeHUHAbl. [IoHsATHE aKTUBHOCTH U KO3 (PHUIIMEHTOB aKTUBHOCTH,
METOABl HX pacdyeTa M 3KCIEPUMEHTAIBHOIO ONpEeAeNCHUA A peaJbHBIX Ta30B U JKUAKOCTEH (pacTBOpPOB).
[MpuHnune! pacyera (pa3oBbIX U XUMHUYECKHX PABHOBECHUH JUIsl PEIbHBIX MHOTOKOMIIOHEHTHBIX CUCTEM M CII0KHBIX
peakiuid. 3akoH AeWcTBUS Macc. CTEeXHOMETpPUYECKMM aHaIu3 CIOXKHBIX peakuuil. CTeneHb 3aBEepIICHHOCTH
peaKIuH.

TepmoarHaMuUeCKUi aHAMM3 BAKHEHWIIMX pEakIHWi OPraHWYECKOro CHHTE3a (XJIOPUPOBAHUS, OKHCIICHUS,
THIPUPOBAHUS U ACTHAPUPOBAHUSA, TUAPATAINHN U JETHAPATALNH, STepUPHUKALNHI U THAPOIN3a, KapOOHWINPOBAHUS
Y IKWIMPOBAHUS | JIP.) U BBIOOP YCIIOBUIT X IPOBEACHHUS.

MaremaTnyeckoe MOJEIMPOBaHKE (DA30BBIX PABHOBECHH JKUAKOCTH—IIAp, >KHUIKOCTb—KHIKOCTH, JKHUIKOCTh—
KUJIKOCTb—TIAp, JKUAKOCTb—TBEPJOE Teno. SIBICHUS a3e0TPOIMH, XEMHA3€OTPONMH U IIOJIHA3EOTPOIHH.
IIpenenpHbie 3akoHBI (Da3oBOoro paBHOBecus (3akoHbl Paymst u JlanbroHa). AHamu3 CTATHKH MHOTO(a3HBIX
PEaKLUMOHHBIX CUCTEM C W30MpaTelbHBIM OOMEHOM C BHelmHed cpenoil. OCHOBHBIE TOHSATHS TEPMOJIMHAMHKO-
TOIOJIOTUYECKOT0 aHaIU3a CTPYKTypa Auarpamm (azoBoro paBHOBECHS.

KuneTnka, MexaHU3M M KaTaJli3 OPraHUYECKUX peaknid. AKTUBHBIC YaCTHUIIBI (IPOMEKYTOUHBIE COCIMHEHHS)
B  OpraHmueckoM cuHTe3e. VMoHBI, pagukansl, KapOCHbI, HOH-PaJUKaNbl, KOMIUIEKCHI  METaJUIOB,
MeTaJUIoOpraHuyeckue coefanHeHus. OCHOBBI TEOPHUH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYEeCKHX COCAMHEHHH.
Cs3p KuHETHKM ¢ TepMmoauHamukou. [Ipuniun benna—03Banca—Ilonsuu. YpaBnenust bpencrena, ['ammera,
Tadra, [Tonsan—Cemenosa. IlpaBuna orbopa 31eMEHTapHBIX CTAAWH NPH BBIIBIKEHWH THIIOTE3 O MEXaHU3ME
peakuui.

leteponmTHyeckne W TOMOJMTHYECKHE MeXaHM3MBL. HykieouiabHble W 3NEKTPO(WIBHBIE PEAKIUH
3aMEICHUs], NMPUCOSANHEHUSI U OTIICIUICHUs] B OPraHMYecKOM cuHTe3e. KMHeTHKa M MeXaHW3M 3THX peakIHi.
Bnusiaue cpenbl. KucimoTHBIN M OCHOBHBIM KaTain3 B TeTEPOJUTHYECKUX peaklusx. [IpoTOHHBIE U alnpOTOHHbIE
KHCJIOTHI. IIpoMBIIITIEHHBIE KaTanu3aTopel. MeXaHU3M peakluii 1 0COOEHHOCTH KMHETHKH MPOIECCOB I'HJIpaTaliH,
JETUApATALNH, ANKIIUPOBAHHUS, TOIMMEPU3AIIIH, THIAPOIIN3a, STepUPHKAIINN, KPEKHUHTA.

PangukanpHO-TIEIHBIE TPOIECCHI B MPOMBIIIJICHHOM OPraHWYeCKOM CHHTe3e. MexaHu3M, HHHUIHATOPHI,
KaTaJn3aTopsl, HMHrHOMTOpHL. KuHeTHueckme MoAeNH peakiuid XJIOPHPOBAHUS, OKHUCICHHUS, IHPOIH3a U
MOJIMMEPH3aIIHN.

MeTauIOKOMIUIEKCHBIH KaTali3 B IPOMBIIIJIEHHOM OpPraHN4ecKoM cuHTe3e. CTpOeHHE KOMIUIEKCOB METAJIIOB.
[Ipuporma ® MexaHM3M OCHOBHBIX CTaJuil KaTaIMTHYECKHX PpEaKIMid C YJacTHeM METANIOKOMIUIEKCOB.
Oco0eHHOCTH KMHETHKH PEaKLHi B CIydyae METaUIOKOMILIEKCHOTO KaTaiau3a. Karamsatopsl 1 MEXaHU3M peakinu
KapOOHWJIMPOBAHMS METaHOJIA, IPOIlecCa OKCOCHHTE3d, IIPOLECCOB OKHCICHUS OJICQUHOB KHCIOPOJOM H
THPOTIEPOKCHAAMH, TIPOLIECCOB THAPUPOBAHHMS M OJIMMEPHU3aLlNK, MeTaTe3nca ojae(nHoB.

I'ereporennslii karanu3 B INPOMBIIUIEHHOM OpraHM4eckoM cuHTe3e. Karamus werannamy, OKCHUAAMU U
oM YHKIIMOHAIGHEIMI  KaTajdu3aTopaMu. MeXaHW3M peakuuil THIPUPOBAHUS, OKHCICHHS, OKHCIHUTEIHFHOTO
ammoHomm3a, cuaTe30B 13 CO n Ho. Biamusaue nporeccoB MaccooOMeHa Ha KWHETHKY TeTepOTeHHO-KaTaTHTHIECKUX
peakmmii. KnHeTrka B yCIIOBHSIX KHHETHYECKOH, BHEIIHE- W BHyTpeHHean(pdy3noHHsIX obmactell. I'etepodasnbie
nporeccsl. OCOOEHHOCTH KMHETHKH B CIIydae MEUICHHBIX M MTHOBEHHBIX XUMUUECKUX PEAKIINH C YUIETOM BIIHMSHUS
muddy3un.

TeopeTndeckne OCHOBBI TOCTPOCHUS KHHETHYECKHX MOJENEH CIOXHBIX MHOTOMApUIIPYTHBIX —PeaKIui
OpPraHUYECKOro CHHTe3a. TeopHs MapuipyToB. MeTonbl aHaldM3a KUHETHMYECKMX JaHHBIX M MaTeMaTHYECKOTro
ONKCAaHMSA COCTaBa NPOAYKTOB U CENEKTHUBHOCTH JUIS CIOXKHBIX pPEaKLUil: MOClefA0BaTEeNbHBIX, MapajeilbHbIX,
MOCJIE0BaTEIbHO-APaIIIEIbHBIX.



Xumuueckue peakmopbi 051 NPOYECCO8 OPLAHULECKO20 CUHMESA.

Wneansupie peakTopsl. OCHOBHBIE MOJEIHM PEATBbHBIX PEAKTOPOB. OKCIEPHMEHTAIBHOE OIpPEICICHUCE
CTPYKTYpbl MOTOKOB M HabOp Mopenell XMMHUYECKOTo peaktopa. Kimaccmdukamus XHMHYECKHX pPEaKTOpPOB.
Oco0eHHOCTH HCTIONB30BAHNS KHMHETHIECKUX MOJENIECH XMMHYECKOTO MpoLecca MPpH MOCTPOCHUH MaTeMaTHIECKUX
Mojenel peakTopa. IIpmHIMIBI pacdyeTa pa3MEpoOB pPEaKTOPOB, COCTaBa MPOIYKTOB M CEIEKTHBHOCTH IO
KMHETHYECKHUM JIaHHBIM C y4ETOM MOJENHN PEaKkTopa U ypaBHEHUH TEIUIOBOTO OaaHca.

BbeIOOp THIOB peakTOpoB C y4YEeTOM HUX IPOU3BOJUTENBHOCTH, CEJIEKTHBHOCTH PEaKLUi, TEIUIOBBIX |
KUHETHMYECKHX  XapaKTepUCTHK  mporecca. IIpuHIuUMmbBl  ONTUMHU3AlMM  IapaMeTpoB  Ipolecca IO
TEPMOAMHAMUYECKUM M KHHETUYECKUM JAHHBIM, HCIOJIb30BaHHE SKOHOMUYECKHUX KPUTEPUEB ONTUMAJILHOCTH.
XapakTepucTHKa KOHCTPYKIMH, MaTepHalbHBIX IIOTOKOB, TEIUIOBOTO pEeXMMa W  BBIOOp BapuaHTa
TEXHOJIOTHYECKOTO 0(OPMIICHUS PEaKIIMOHHOT'O Y3J1a JUIsi OCHOBHBIX TOMOI'€HHBIX, T€TePOTeHHO-KaTAIMTHYECKUX U
rerepodasHBIX  MPOLIECCOB  IPOMBINUICHHOTO  OPraHWYecKoro cuHre3a. [IpuMeHeHMe  peakTopoB ¢
TICEBJIOOXKIKCHHBIM CJIOEM KOHTAKTa, CEKIMOHMPOBAaHHBIX allapaTroB, ONTUMM3AIMS ITOTOKOB B PEAKTOPAX.
Bomnpocs! yrunuzanuu Teria peakuui U ropssuux NoTOKOB, dHEpreTuueckuil u sxcepreruueckuil KITJ[ peakropHbIx
YCTaHOBOK. PeakTopbl ¢ COBMEIIEHHEM XMMUYECKOTO M Pa3AeIUTENILHOTO POLIECCOB.

Teopemuueckue 0CHOBbL U NPAKMUKA UCHONB30BANUA PA3OETUMENLHBIX U PeAKYUOHHO-MACCOOOMEHHBIX
npoyeccos 8 NPOMbIUIEHHOCTU OP2AHUYECKO20 CUHMEe3d.

Hay4Hble OCHOBBI TUITOBBIX METOJJOB OYHCTKH CHIPBSI OT BPEJHBIX MpUMecei u ero ocymkd. OCOOEHHOCTH CXEM
IMOATOTOBKH CBHIPbs HA MPUMEPE NPOLECCCOB XJTIOPUPOBAHUA, OKUCIICHUA, TUAPUPOBAHUA U [IP.

HaquLIe OCHOBBLI  pas3fC/ICHUA pEaJbHbIX MHOTIOKOMIIOHECHTHBIX cMmecei MCTOJaMH peKTI/I(bI/IKaIII/II/I,
OKCTPAKLUH, IKCTPAKTHBHOW M a3€0TPONHOM peKTH(UKAIMHU, XKUIKOCTHOW 3KCTPaKIMH, adcopOLuH, aacopOuuH,
xemocopOrmu u ap. [IpuHIun nepepacnpeneneHus noyieil KOHIEHTpaui Mexx Iy o0nacTsIMu pa3zaeneHus. Bompocst
BBIOOpa 3KCTPAreHTOB, DKCTPAKTUBHBIX M a3€OTPOIHBIX areHTOB, COPOCHTOB: XapaKTEPUCTHKA MX pa3lelistoleit
criocoOHoCcTH. OCHOBBI CTAaTHKH Ppa3fCIUTENbHBIX IporeccoB. CHHTE3 M aHAIW3 TEXHOJIOTHYECKHX CXEM
pasneneHus. PazneneHne mMoma3eoTPONHBIX MHOTOKOMITOHEHTHBIX T'OMOTEHHBIX M PAacClIanBarONIMXCS CMeceil.
Kunernka Temo- 1 MacconepeHoca, MOJACIHPOBAHNE Pa3/ICIUTENBHON alapaTypsl, METOJIBI pacyeTa.

CpaBHHTENBHAS OIICHKA U BBIOOP METOJIOB PA3[CICHUSI MHOTOKOMIIOHEHTHBIX CMECEH, TEXHOIOTHUECKUX CXEM
paszeneHus W anmaparypbl A HUX. ONTHMH3anys MPOLECCOB pa3/eNieHHus M TEXHOJIOTWYECKHX cxeM. IloHsTue
pa3eNUTENbHOTO KOMIUICKCa (DYHKIMOHAIBHOTO JEHCTBHA. THIIOBBIE KOMIUIEKCHI M CXEMBI INEpepabOTKH U
pasiesieHUs IPOAYKTOB OCHOBHOI'O OPTaHUYECKOI'0 CUHTE3a.

ComnocTaBiieHHE COBMCHICHHBIX U PCHUPKYISAIUOHHBIX BAPUAHTOB O(I)OpMJ'IeHI/ISI peaKHI/IOHHO-MaCCOO6MeHHLIX
nponeccoB. O0mas cTpaTerus UCCIENOBaHUS U Pa3pabOTKH PEaKIMOHHO-MacCOOOMEHHBIX mponeccoB. OneHka
BJIMAHUA PA3JACIICHUA Ha CTCIICHb KOHBEPCHUU U CCIICKTUBHOCTh XUMHNUYCCKOTO MPEBPALICHUA. HpHMeHCHI/Ie aHaJin3a
CTaTUKU JJId BBIACJICHUA ONITUMAJIBHBIX BApUAaHTOB OpraHu3aluu peaKHI/IOHHO-peKTI/I(bI/IKaHI/IOHHI)IX Ipo1ECCOB.

MeTOI[I:-I OYHMCTKU CTOYHBIX BOJ, OTXOAAIINX Ira30B B MPOMBINIJICHHOCTU OPTaHUYECKOI0 CUHTE3A.

2.2. Hpoekmupoeanue XUMUKO-MEXHO102UUECKUX NPOUECCo06 U KOHmMPOJ/ib Kauecmea npobykuuu

Mamemamuueckoe Modenuposanue XuMuKo-mexHoI02U4ecKux npoyeccos.

MareMaTrueckass MOJENb XMMHUYECKOH CHCTEMBIl. MOAEIHPOBaHHE PEAKTOPOB MEPHOAMYECKOTO ACHUCTBUS,
MOIYHENPEPBIBHOIO M HEMNPEPBIBHOIO JEHCTBUSA. MoOAENMpOBaHUE OTKIOHEHMH THIPOAWHAMHMKH pPEAKTOpPA
HENPEPBIBHOTO AEUCTBHA OT HJealbHBIX Moaenel. CocTaBieHne MaTeMaTHYECKON MOJENU CTPYKTYpHI MOTOKA IO
9KCIEPUMEHTAIBHBIM JaHHBIM. MOMEHTHI pacipeieNieHns] BpeMEHH NPeObIBaHMs, sSiueeyHast MOJIEIb.

Ipumenenue IBM npu co30anuu, npoekmupoeanuy u ynpagieHuu npouso0CheoM.

MateMaTHYECKOE ONMCAHKE TPOIECCOB XUMUYECKOTO MPEBPAIIECHHUS, KHHETHUECKUX MOJIENIeH.
MaremaTH4yeCcKHe MOJICIN XUMHUUECKUX PeakTopoB. PacueT ux mapameTpoB ¢ noMmomnisio OBM.

Maremarnyeckoe MojeIMpoBaHue (pa3oBbIX PABHOBECHH JKUIIKOCTh-TIAP, HKHIKOCThb—KUAKOCTb, IKHIKOCTh—
JKHUJIKOCTBb—TIap, B TOM YHCJIE C XUMHYECKON peaKIuei.

MopenupoBanue ¢ nmomousio 9BM pa3nnuHbIX MacCOOOMEHHBIX anIapaToB, TEXHOJIOTHYECKUX KOMILIEKCOB.
OCHOBBI MOJIETMPOBAHNSI COBMELICHHBIX PEaKIIMOHHO-PEKTH(PUKAIIMOHHBIX POLIECCOB U armnaparoB Ui HX
OCYILECTBIICHHUS.

Pone OBM B aBTOMaTH3a1[MM UCCIEA0BAaHUN U IPOEKTUPOBAHUU TEXHOIOTHYECKUX YCTAaHOBOK, a TAKXKe B
YIPaBJIEHUU UMU.

Memoou! évidenenus npoOyKmos u3 peakyuoHHOU MACCl U OYUCTIKU COEOUHEHUTI.

QunpTpanysa, LUEHTPUPYTHPOBAHUE, SKCTPAKIMA, HOHHBI OOMEH, NeperoHka >XUIKUX TPOAYKTOB MpHU
Pa3NUYHOM JaBJICHUH, MEPEeKPHCTAIM3ANNS, APOOHAs KPUCTAJUTH3AIM IBTEKTHUSCKUX cMmeceil. Vcnonp3oBanue
CBepXKpUTHUECKUX cpel. [IpuHIumeI BEIOOpa 000pyI0BaHNUS.

Memoowl kKonmpos Kawecmea noayueHHblx npoOyKmos.

Wcnonp3oBanue metomoB [KX, BIXX, smextponnoit cnektpockonmu, SAMP. Xwumndeckne MeTOIHI.
OmnpeneneHne coaep kaHusi OCHOBHOTO BEIIECTBA B MIPOAYKTE.

Paspabomra TY, OCTa, 'OCTa u @apmcmamou.



2.3. Hepcnekmuebl paseumuna RPOMbILULICEHHOCMU OP2AHUYUECKO20 CUHmMe3a

OcHognule Konyenyuu pazgumusl NPOMbIUAEHHOCIU OP2AHUYECK020 CUHmMe3d

ITyTn 3KOHOMHYU MaTepUANBHBIX, YHEPIETUUECKUX U JIIOJCKUX PECYPCOB, CHUKEHUE KAlIUTAIBHBIX 3aTPaT.
Pemmenne 3aa4 mo oxpaHe OKpY KaroIIeil Cpeabl U TEXHUKE Oe30nmacHOCTH. Pa3nndHbIe ctocoOBl COBMEIIEHHS,
MO3BOJISIOIIHE PEIIUTH 3TH BONpock!. Ilnpokoe nemonp30BaHe IPUHIUIIOB CO3JaHNS 0€30TXOTHBIX TEXHOJIOTUI
IpH pa3paboTKe MPOMBIIUIEHHBIX IPOIECCOB OPraHNIECKOTo cHHTe3a. COBMEICHNE Pa3IMYHBIX PEaKIHii ¢
MaccoOOMEHHBIMH NPOLIECCAMH, COBMEIIEHHE HECKOJIBKUX PEAKIUi, HECKOIBKHX MacCOOOMEHHBIX IIPOLIECCOB U B
LeJISIX IPOBEJCHMS UX B OJHOM anmnapare. OU3sHKO-XUMUYECKUE OCHOBBI U TEXHOJIOTHYECKUE IIPUHIIUIIBLI CO3AAHMS
HarpaBJIeHHO-COBMEIIEHHBIX PEaKIIMOHHO-PEKTU(HKAMOHHBIX MporieccoB. CriocoObl MX OpraHu3aluy 1
onTUMuU3anKu. Borpock! cucteMHOro noaxonaa npu pa3padoTKe, IPOSKTHPOBAHUH U aHAIM3€ POU3BOJICTB
OCHOBHOT'O OPI'aHUYECKOro CUHTe3a. MicTopuueckoe pa3BUTHE, COBPEMEHHOE COCTOSHUE U IIEPCIEKTUBBI
pacimpeHus ChIpbeBOI 0a3bl OpraHUYecKoro cuHTe3a. [1yTH coBepIIeHCTBOBaHHS IPOU3BO/ICTB OJIE(HUHOB,
apoMaTHYECKHX YTI€BOAOPOAOB, ALETHIIEHA, OKCHA YTIepoaa U Ap.

Cocmosnue, nepcnekmugsl U Nymu cO8epuLeHCMEOBAHUS OCHOBHBIX NPOYECCO8 OP2AHULECKO20 CUHME3d .

HcTopuyeckoe pa3BUTHE, COBPEMEHHOE COCTOSIHUE, NEPCIEKTUBEI M ITyTH COBEPIICHCTBOBAHUS OCHOBHBIX
MPOLIECCOB OPTaHUIECKOTO CHHTE3a Ha 0a3e MCCIIe0BAHMUS O0IIECHCTEMHBIX 3aKOHOMEPHOCTEH 1 METOIBI
MOBBIIIEHHUS UX 9KOHOMHYECKOH 3(exTrBHOCTH. [TOBBIICHNE HAIE)KHOCTH, YCTOMIMBOCTH K BHEIITHAM
BO3ACHCTBUSM TEXHOJIOTHYECKUX YCTAHOBOK M OTIENBHBIX allapaToB, MEPbl CHUKECHUS TEXHOIOTHYECKUX €IUHHIL
3a CUET COBMEIICHUSI MIPOLIECCOB U CTAANH, BHEIPEHHE anmnaparypbl, TEXHOJIOTHYECKHUX JTMHHUH OOJBIION eIMHUYHON
MOIIHOCTH, pa3paboTKa OCHOB MaTepHaIo- U SHEProcOeperaroluX TEXHOIOTHH.

Bormpocs! pa3paboTky U IpUMEHEHUS] aBTOMAaTU3UPOBAHHBIX CUCTEM HAYYHBIX UCCIIEIOBAHUHN 1
IMPOCKTUPOBAHUA IPOU3BOJCTB.

2.4. Teopus memo0os uccie006anus 6euiecmea 6 Xumuu

Dnexmponnoe cmpoenue MoaeKyi1. INeKmpoMASHUMHOe U3TYYeHUe U e20 83AUMOOelCmelUe ¢ 6euecimgom.

DJIEeKTPOHHOE CTPOCHHUE IBYXaTOMHEIX MOJIEKYH (Bomoposa, azoTa). MonekynsapHsie opoutamm. Teopust JIKAO.
CBsI3bIBAIOIINE, aHTHCBS3BIBAIOIIME, HECBSA3BIBAIOIINE MOJICKYJISIPHbIE OopOuTanu. §,m-opbutanu. ['erepoaroMHbIe
MOJIMAaTOMHBIE MOJIEKYJBl. [ mOpuamsamust u teopust (METoZ). DJIEKTPOMarHUTHOE W3iIydeHne. KBaHTOBaHHOCTb.
@®oton. OHeprust Qorona. CrekTp >IEKTPOMATHUTHOTO M3IYYCHHS M SHEPTETHUYECKHE IePeXOJbl BEIECTBa,
CBSI3aHHBIE C €T0 HOTJIOMEHUEM. THIIBI CIIEKTPOCKOITNH

UK- u KP-cnexmpockonust.

KonebaTenpHble mepexonpl. Moienb 1ByXaTOMHON MOJICKYJIBI KaK TapMOHHYECKOTO OcIuIiTOpa. 3aKkoH ['yka.
[MpaBuna or6opa mins UK-cnexrpockonuu. Tunbsl konedanuii: BaeHTHbIE U AedopManuoHHble. CUMMETpUYHbIE U
acMMeTpUYHbIe KonebaHus. B3aumoneiicteue konebanuii. Pesonanc depmu.

Y®-cnexmpockonus.

OJEeKTPOHHBIE MIEPEXO0/IbI MEKIY MOJIEKYISIPHBIMU OpOUTAISIMH. Teopuss KpUCTAIUIMIECKOTO TTOJIS.

Cnexmpockonust AMP.

CnuH ¥ MarHUTHBI MOMEHT fipa M €r0 B3aWMOJEHCTBHE C BHEIIHMM MAarHUTHBIM IOJEeM. DHEprus sijep B
MarHMTHOM MoJie. DKpPaHUPOBAaHHE sJIEp JIEKTPOHAMH. XUMHUYECKUH cIBUr. CHUH-CIMHOBOE B3aMMOJCHCTBHE.
MynbtumnerHocts. CBs3b koHcTaHTH CCB ¢ reomeTpueit MoJiekybl. PacueT XuMU4ecKkux CABUTOB J1€p KBAHTOBO-
XMUMHUYECKIMH METO/IAMH.

Cnexmpockonuu 015 usyyenus meepoozo meid.

PenrtrenoazoBblii aHanmu3. PeHTreHocTpyKTypHBIil aHanu3. PeHTreHoBckas (oTo3IeKTpOHHAs CIIEKTPOCKOIINSI.
CxaHupyIommas ¥ NpoCBEYHBAIONIAsT ANEKTPOHHASI MUKPOCKOTIHS.

2.5. Xemounghopmamuxa

[MonsiTre 0 XeMOMH(pOPMATHKE U CBSI3aHHBIX C Hell AuciuminHax. Victopuueckue acneKThbl.

OcHOBHBIE pecypchl 10 xeMouHpopmMaTuke (oubsmorpadus u MurepHer).

[IpeacTaBneHne XUMHUYECKHX CTPYKTYP B KOMITBIOTEPHOM BHJIE. MOJIEKYJIPHbIE TTOBEPXHOCTH.

Jluneitaple GopMaThl TPEACTaBICHUS XUMHYECKMX MOJEKyn W TabnudHoe mnpexactabieHue. [padsr.
Bomnpocs! koHBepTauu GopMaToB.

Baxneiimme xumudeckue 6a3pl qaHHbIX. bubimorpaduueckuii u ctpykTypHbiii nouck. KosdguimenTst
nozxoous.

OcHoBHble Bo3MoxHOcTH cucteM SciFinder u Reaxys.

XumMuueckue aeckpunTopsl. Ux knaccubukanus u nporpaMMHbie cpeactsa ais pacuéra. QSAR / QSPR.

Buzyanuzanus XuMHYECKHX CTPYKTYP ¥ COOTBETCTBYIOIINE POrPaMMHBIEC AKETHI.

[TporpaMMHbIe MAKETHI /IS BHIIOIHEHUS] KBAHTOBO-XUMHUYECKUX pacuéroB. Bo3mosknoct padotsr ¢ CKI]
«Ypan».

Joxunr. OCHOBHBIE 3Tallbl U IPOrpaMMHOE 00ecTieueHre IS TPOBE/ICHUS IOKHHTA.

3agaun XeMOMH()OPMATUKH B MPHIOKEHHH K MAcC-CIIEKTpOMEeTpHH. PelleHWe 4YacTHBIX 3ajad c
MPUMEHEHHEM IKCIIEPTHBIX CHCTEM M TaOJIUYHBIX IPOIECCOPOB.

Xemo- n bnonHpopmarika. CX0JICTBO U OTIMYHSL. XEMOMETPHKA.



3. KpnTepnn OIICHKH 3HaHPlfl, HUCIO0Jb3yeMbI€ ITPU IPUEME KAHAUAATCKOI'0 YK3aMeHa

OreHKa YPOBHS 3HAHUM MPOM3BOIAMTCS IO MATHOAUILHOW IIKAJIC COTJIACHO KPUTCPHUSIM, MPHUBEIACHHBIM B
TabIuIIE.

Ouenka Kputepuu

OTmuaHO 1. OTBeTHI Ha TIOCTAaBIICHHBIE BOMPOCH H3JIATAIOTCS  JIOTUYHO,
MOCTIEIOBATENBEHO U HE TPEOYIOT TOTIOTHUTEIBHBIX TOSCHCHHH.
2. JeMoHCTpHPYIOTCS TITyOOKHE 3HAHUS TI0 TUCIUILIIHE.
3. Jenarorcs 060CHOBaHHBIE BHIBOIBI.
4. OTBET CaMOCTOATEIBHBIN, HCIOIB3YIOTCS 3HAHMS, TPUOOPETCHHBIC
paHee.
5. JlaHbI HCYEPIBIBAIOIINE ONPEICICHHS OCHOBHBIX TIOHSITHIA.

Xoportio 1. OTBeThl Ha TOCTaBJICHHBIC BOMPOCHI JAKOTCS YBEPCHHO U
MOCJIE/I0BATEINBHO.
2. JleMOHCTpHUpYeTCS yMEHHUC aHATU3UPOBATh MATEpHUa, HO HE BCE
BBIBOJIBI HOCSIT apTyMEHTHPOBAHHBIN U JJOKA3aTEIBHBIN XapaKkTep.
3. Martepuan w3araeTcsi B OCHOBHOM IIPaBMIJIBHO, HO TpPEOYIOTCS
JIOTIOTHUTEIBHBIC YTOTHEHHS.
4. Homyckarorcst  HeOONbIIME HETOYHOCTH TIPH  BBIBOJAX U
OTIpeNIeIICHUH TTOHATHIA.

Y I0BIEeTBOPUTETHHO 1. JomyckaroTcss HapyIIeHHS B IIOCIEIOBATEIBHOCTH W3JI0XKCHUS
MaTepHala IpHu OTBETE.
2. JleMoHCTpUpyeTCs MOBEPXHOCTHOE 3HAHUE JUCLUILINHEL.
3. Hmerores 3aTpyIHEHUS C BBIBOAAMU.
4, OmnpenenicHuss TOHATHH MAIOTCST HE YETKO, C  OOJBIIUMH
HCTOYHOCTAMU.

HeynoBnerBopurensHO 1. Marepuan u3JlaraeTcsi  HENoCJie[OBaTeNbHO, COWMBUMBO, HE
MpeACTaBIsAET ONPEEICHHON CUCTEMbI 3HAHUN 110 AUCIUIUIMHE.
2. OTBeT He oTpaXkaeT coJiepKaHKie BOIpoca.
3. He nmarotcst OTBETH Ha YTOYHSFOIINE BOIPOCH KOMHCCHH.
4. JomyckaroTcs rpyOble OIMOKH B OTIPEICIICHUH TTOHIATHH.

4. Cniucok peKOMeH1yeMOi JIMTepaTypbl
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A.B. 3eitrapuuk, JL.T'. bpyk, O.H. Temxun, I'.K. lllecrakos. M.: MUTXT, 2000.
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1985.

11. JIurepatypa 1o pazzaerny «Teopus METOZOB HCCIIEIOBAHMUS BEIIECTBA B XUMUID)

11.1. XayckpodT K., Korera61 3. CoBpemeHHbIH Kype obmieit xumun. T1. M.: Mup, 2002, 540 c.
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Jlabopartopus 3Hanuit. 2010. 496 c.
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M.: Mup, 1981.T. 1.-422¢c; T.2.-456 c.

11.4. CrenanoB H. @. KBanToBast MexaHnka W KBaHTOBas Xxumus: yueO. juist yH-ToB / H. ®. Crenmanos. - M.: Mup:
MockoBckuii rocygapcTBeHHbIH yHuBepeuteT, 2001. - 519 c.

12. Jlureparypa o pazneny «XeMOHH(POPMATHKA)
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Kasanckoro ynusepcurera, 2013-2017.
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Yactp 2. Xummdeckne 6a3pl mannbix / T.M. Mamkunos, .M. backun, W.C. Bapuek. - Kazanp: M3a. Kazanckoro
yHuBepcuTeta, 2015. - 188 c.

Yacts 3. MogemupoBanne «ctpykrypa-cBoiictBoy» / WML.U. Backun, T.M. Mamxunos, A.A. Bapraek. - Kazans: Usm.
Kazanckoro yauBepcurera, 2015. - 304 c.

Yacts 4. Metons! mammaHOTO 00yweHus / M.W. backun, T.M. Mamkunos, A.A. Bapuek. - Kazanp: zn. Kazanckoro
yHuBepcureTta, 2016. - 330 c.

Yacte 5. Mndopmaruka xummdeckux peakumii / M.U. Backun, T.W. Mamkunos, A.A. Baprek. - Kazanb: Uzg,
Kazanckoro ynusepcurera, 2017. — 244 c.

12.2. Moneky:spHOe MoJienupoBaHue: Teopus U npaktuka / X. -J1. Xénptee u ap. / M.: BUHOM. JlabopaTopust 3HaHUH,
2009. - 318 c. - Ilep. u3n. : Molecular Modeling. Basic Principles and Applications. - Weinheim, 2008. - ISBN 978-5-
9963-0156-0

12.3. A.R. Leach, V.L. Gillet. An Introduction to Chemoinformatics. Berlin: Springer, 2007. 250 p.

12.4. Ramachandran, K. I.  Computational Chemistry and Molecular Modeling. Principles and Applications:
monorpadus / K. I. Ramachandran, G. Deepa, K. Namboori. - Berlin: Springer, 2008. - XXI, 397 p.: . - buGmworp. B
KOHIIE TJ1aB. - Yka3.: ¢. 391-397. - ISBN 978-3-540-77302-3: 3167.00 p.

12.5. Chemoinformatics. Advanced Control and Computational Techniques / ed. H. G. Gilani, K. G. Samper, R. K. Haghi.
- New York: Apple Academic Press, 2013. - VIII, 204 p. - ISBN 978-1-926895-23-9.

12.6. Jleck, A. Brenenue B bnonapopmatuky/ - M.: BUHOM. JIaboparopus 3Hanmii, 2009. - 318 c. - Ilep. u3a.:
Introduction to bioinformatics / A. M. Lesk. - Oxford, 2002. - ISBN 978-5-94774-501-6.
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12. Jlebemes A.T. Macc-CieKTpOMeTpHs B OpraHUYEcKOi xumun: Yd4eO. mocoOue A BY30B 10  CIIeIl.
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14. Kynue Y. OCHOBBI Ka4eCTBEHHOI'O M KOJMYECTBEHHOTO aHaiu3a: Y4eO. mocodue Ui BY30B XuM. crei./ Y.
Kynue, I'. llIsear; mep. A.B. 'apmari. -M.: Mup, 1997. - 424 c.
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17.1. Tutorials in Chemoinformatics / Ed. Alexandre Varnek - Wiley-VCH. 2017, 482 p. ISBN: 978-1-119-13796-2
17.2.J. Gasteiger, T. Engel. Chemoinformatics/ Berlin. Springer, 2003. 649 p.
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