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[punoxenue 4
K pacropsiKEHHUIO NIEPBOT0 NpopeKTopa —
NpOpEeKTOpa 10 Hay4yHOH paboTe

OT Ne

PA3JEJIbI IIPOTPAMM KAHAUJATCKUX 9K3AMEHOB

Ilepeyenn TeM JUls TOArOTOBKH K KaHAHAATCKOMY 3K3aMeHy
1) Pasnble ypOBHH NOHATHA “CTPYKTYpa” B QH3HYECKOH XMMHH
2) CoBpeMeHHas TEOPHs XHMHYECKOH CBA3H: HEKOBAICHTHBIE B3aUMOAEHCTBUA
3) MonenupoBanie CTPYKTYpPBI KDHCTAJUIOB H UX QH3UKO-XUMHYECKHX CBOMCTB
4) MonexyngapHas MeXaHHKa
5) MonexynsapHas TMHAMHKa
6) KBaHTOBO-XMMHYECKHE pacdeThl
7) KaHTOBas TeOpHs aTOMOB B MOJIEKY/IaX
8) IlpuMmeHEeHHE CYNEPKOMNBIOTEPOB B PH3NYECKOH XHMHH
9) CrpoeHune KOHIEHCHPOBaHHEI (a3
10) IToBepxHOCTH KOH/IEHCHPOBAHHBIX (ha3
11) OcHOBHBIE IOHATHS U 3aKOHBI TEPMOIHHAMHKH
12) PactBopr1. ®a30Bble paBHOBECHS
13) AncopOuus ¥ MOBEPXHOCTHEIE SBJICHUSA
14) XuMuueckas KHHETHKA
15) Karamuz
Bormpocs! asist n0AroTOBKY K cave KaHAHIATCKOIO 3K3aMeHa C Y4eTOM OTPacii HayKH

1. PasHple ypoBHH NOHATHS “‘CTPYKTypa” B XHMHH. VCTOpHYECKHH acleKT H3ydYeHHS
B3aMMOCBSI3€H «CTPYKTYpa - CBOHCTBO». B3aMMOCBA3H «CTPYKTypa — XMMHKO-XHMHYECKOE
CBOMCTBO», «CTPYKTypa — OHOJIOTHYECKAs aKTHBHOCTB», «CTPYKTYpa — peaKLHOHHAas
CIIOCOOHOCTEY. DKCNEPUMEHTANLHBIE B TEOPETHYECKHE METO/Bl YCTAHOBIEHHS CTPYKTYPEHI
XHUMHYECKUX CcOeluHeHHH. MoaennpoBaHue CTPYKTYPbl aTOMHO-MOJIEKYJIPHBIX CHCTEM —
CTaTyc KOMIBIOTEPHOTO IKCIIEPHMEHTA.

2. CoBpeMeHHas TE€OPHs XHMHYECKOH CBS3HM: HEKOBAJIICHTHDIE B3aHMOMEHCTBHA, HMEHYEMbIE
N0 IPHHLHITY NPEIOCTABIECHHUS 3NeKTPOQHIBHOrO caiiTa CBA3aHHEIM aTOMOM: IaJOT€HHBIE
CBS3H, X&IbKOTCHHBIE CBS3H, IIHHKTOTCHHBIE CBS3M, TeTpeibHBIE CcBaA3H. CBoiicTBa
3NEKTPOHHON TUIOTHOCTH, MOJHOIO CTAaTHYECKOIO M 3JIEKTPOCTATHYECKOrO IMOTEHIHAIOB B
OTHMCAaHHH HEKOBAIEHTHEIX CBA3EH.

3. MojenupoBaHie CTPYKTYphl KPHCTAULIOB M HX CBOHcTB. Ileproamyeckue rpaHHYHBIE
ycnogust. [Tpubnskenus cnaboit 1 cHIBHOH CBA3H. BEIMHCIHTENBHBIE IPOLIEAYPEI TEH30POR
YOPYroctdH s KpHCTauioB. CoBpeMeHHBIE TOJXOABI K H3YYCHHIO mNonuMopdusMa
MOJIEKYJISIPHBIX KPUCTAJLJIOB.

4. Monekynspaas MexaHuka, OOnacTh NPHMEHEHHS B COBPEMEHHOM MOJEIHPOBAHHH
aTOMHO-MOJIEKYJIApHEIX cucteM. Cunbl Ban-nep-Baanbca, nmotennman Jlennapa-J/[xonca,
3NEKTPOCTATHYCCKUE B3aUMOJEHCTBUA Mo 3akoHy Kynona. CoBpeMeHHbIE CHIIOBBIE IIOJIA.
[IporpamMmHoe obecnieueHne, KOTOPOE peann3yeT METOIbI MOJIEKYIAPHOM MEXaHUKH.

5. Monekynapnas IMHAMHKa H MOJEJIHPOBAaHHE ATOMHO-MOJIEKYJIAPHBIX CHCTEM H3 TIEpPBBIX
npuHiMnoB. CHIIBI  MeXaTOMHOro  B3aWMopelicTBus. Ucropus paseuTHsS — MeToja.
BosmoxHoctu rubpuaHoro merona QM/MM (quantum mechanics/molecular mechanics)
[IporpammMHuoOe obecnedeHune, KOTOPOe pealn3yeT METO ] MOJIEKYIAPHON JHHAMHKH.

6. BermciuTenbHple MeTOAB B (DM3HYESCKOM XHUMHHM: KBAaHTOBO-XHMHYECKHE pacyeThl
METOIOM CaMOCOITIaCOBaHHOTO 110JIs I pelneHnit ypasHenuit Xaprpu-®oxka. [Tpubnmxenne
HEB3aUMOJEHCTBYIOMHX 3IeKTpoHOB. OOMeH U Koppensius.
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7. Teopus dynximonana motHoctd (DFT). Teopema Kona-111oma, BapraHOHHBIH IPHHIKI
Xosnbepra-Kona. Merox Tomaca-®epMu 1is pyHKIMOHANA MIOTHOCTH. OCOOEHHOCTH H
MHOroo6pasue OOMEHHO-KOppelsuuoHHBIX GyHKimonanoB B DFT. Meromst TD-DFT.
[IporpamMmHOe 0OGecCUCHHE, KOTOPOE Pealli3yeT MeTOl TeOPHH (HYHKIHOHANA INIOTHOCTH.

8. Teopus Bo3MyiueHuii Memepa-Ilnecce. DpdeKTrl 31eKTPOHHON KOPPENALHH € IOMOLIBIO
TeoprH Bo3MymeHuit Poanes-llIpenunrepa. OCHOBEI MHOTOKOHQHIYPalMOHHEIX METOJOB
camocornacosagdoro mons (MCSCF), mnomHo#t Teopus BO3MYIIEHHH aKTHBHOIO
npocrpaHcTBa (CASPT2) M MyIbTHKOH(HMIypalHOHHOH KBAasHBBIDOXKIACHHOH TeOpHUH
posmyienuii (MCQDPT). IIporpaMMHoe obecrieueHHe.

9. KpanToBas Teopus aroMoB B Monekynax. Cranuonapueii npuanun Ilsunrepa.
DNeKTpOHHAs IUTOTHOCTE M aHalIU3 ee paclpelelieHns B MoJleKynax u Kkpucrauiax. [lonsTue
BalinepoBckoro aroma, aTtoMHoro 3apsana. CHrHaTypa KPHTHYECKHX TOYEK 3JIEKTPOHHOH
IUTOTHOCTH, CBSI3€BHIE MyTH.

10. 3amauM KOMIBIOTEPHOTO MOAENUPOBaHHA B (GH3UYECKOH XHMHH, TpeOyrolue
BBICOKOITPOM3BOAUTENBHEIX ~ BBIYHCICHHH M MApalleNsHOTO0  IpOrpaMMHpPOBaHHA.
Knaccudukanus ¢yuakmui MPI u ocHoBHEIE nOHATHA. [IpUMEHEHHE CYNEPKOMIBIOTEPOB.
0630p BEICOKOIIPOM3BOAHTENBHBIX CHCTEM B PoccHu U 3a pyOekoM.

11. CrpykrypHas kinaccuuKanus KOHIEHCHPOBaHHBIX (a3. MneanbHble KpHCTANIBL
KpucTannuueckas pelleTka U KpUCTAUIMYeCKas CTPYyKTypa. PeampHble kpuctamisl. THIBI
nedeKTOB B pealbHBIX KpHcTauiax. Kpuctanis! ¢ HenonHol ynopsaaoueHHOCThi0. JloMeHHEIe
CTPYKTYPBL ATOMHBIC, HOHHbIE, MOJIEKY/IAPHBEIE H JPyrHe THIEI KPUCTALIOB. Llenmoueunbie,
KapKacHbIE H CIIOUCTBIE CTPYKTYPHIL.

12. CummetpHs KpuctauioB. Kpucraninorpadudeckne TOUEUHBIE TPYNIbI CHMMETPHH, THITBL
pemeTok, cuHroHud. I[TOHATHE O IPOCTPAHCTBEHHHIX Trpynmax kpucraios. Humexcsr
KpucTauiorpadHyecKux rpaHei.

13. AToMHEIE, HOHHEBIE, MOJIEKYJIAPHEIE H IPYTHE THIIBI KpHCTALIOB, Llenoyeunsle, KapKacHeIe
H CJIOMCTBIE CTPYKTYPHI.

14. CrpoeHue TBep/JbIX PpAaCTBOPOB. YNOPAZOYCHHBIE TBEpPABIE PacTBOPH. AMOpPOHBIE
BeniectBa. OcOGEHHOCTH CTPOSHHS MOJHMEPHEIX (a3.

15. MeTasns! ¥ MOTYNPOBOHUKH. 30HHAS CTPYKTYpa HEpreTHUecKoro CeKTpa KpHCTaIJIOB.
Iloeepxnocte @epmu. PaznuuHele THIEI IPOBOIMMOCTH.

16. Kuaxocru. MrHoBeHHas M KosedaTenbpHO-yCpeJHEHHas CTPYKTypa XHIKOCTH.
AccollMaTEl M KJIACTEPBl B KHIKOCTAX. DIyKTyallMH W KOppensUUOHHbIE (YHKIHH.
CtpykTypa HpocThIX XuakocTed. PacTBopbl HeanekTponuToB. CTpyKTypa BOJBI H BOIHBIX
pacTBOpoB. CTPYKTypa *HUIKHX dNEKTPOIHTOB.

17. MunennooOpa3oBaHue 4 crpoeHHe MHIET. Mesodassl. [lnactuueckue KpHCTaUIBL
Kunxue xkpucTanibl (HEMaTHKH, CMEKTHKH, XOJIECTEPUKH H JIp.).

18. OcoOEHHOCTH CTPOEHUS MOBEPXHOCTH KPHCTAJUIOB M JKMIAKOCTEH, CTPYKTYpa FpaHHLb
pasfena KOHAEHCHpOBaHHBIX (a3. Momekynsl M KilacTepbl Ha MoBepxHOCTH. Crpykrypa
ancopOLHMOHHBIX CJIOEB.

19. OcHOBHBIE TMOHSATHA TEPMOJAMHAMHUKH: M30NHPOBAHHBIE M OTKPHITHIE CHCTEME,
paBHOBECHBIE U HEPaBHOBECHEIE CHCTEMBI, TEPMOIHHAMHYECKHE IIEPEMEHHBIE, TEMIIEPATYPA,
HHTCHCHBHBIE M OKCTEHCUBHBIE IlepeMEHHBIC. YpaBHeHHs cocTosHHMA. Teopema o
COOTBETCTBEHHBIX COCTOSHUAX. BupHanbHble ypaBHeHHs cocTosHMA. IlepBhli M BTOpOMH
3aKOHBI TEPMOJMHAMHKH. 3aKOH AEHCTBYIOLIMX Macc.

20. OcCHOBHBIE MOJOXEHHS TEPMOAHHAMHKH HEpaBHOBECHBIX IpoleccoB. JlokaneHoe
pasroBecue, Onykryanuu. Oynxuus guccunauuy. [lotoku v cuibl. CKOpoOCTE IPOH3BOACTRA
SHTPONHH. 3aBHCHMOCTh CKOPOCTH IIPOH3BO/ICTBA 3HTPONHH OT 0000INEHHEIX IOTOKOB H CHIL
21. Crnoco0Bl BEIpaXKEHHS COCTaBa pPacTBOpPOB. MIeanbHBlE pacTBOpPEHL, 0O0INEE YCIOBHE
HJICAILHOCTH pacTBOpOB. JlaBeHHe HACBHILIEHHOrO Mapa >KHIKUX pacTBOpPOB, 3aKkoH Pays.
HewupeanbHbie pacTBOPHI M X cBokcTBa. MeTo akTHBHOCTeH. KoaddHIMeHTs aKTUBHOCTH U
UX OIpeeneHue.



22. Axncopbenrt, ancopoar. Bumpl ancopOuuu. CrpykTypa MOBEpPXHOCTH U TOPUCTOCTD
ancopOenra. Jlokanu3oBaHHad H IeoKaIn30BaHHAsA ancopbuus. MOHOMOTIEKYIApHAL H
[IOHMOJIEKYIApHas ancopOLHL. JunamuecKui XapaKkTep a7cOpOLIHOHHOIO PABHOBECH.
WsorepMbl H M300aphl ajcopbuyu. YpaBHEHHE Teupu. KoncraHTa a1IcOpOIIHOHHOTO
paBHOBECHs. Y paBHCHHE JIurmiopa. AjicopOuus M3 PacTBOPOB. VpaeHeHue bpyHay3pa
Imera Temnepa (BOT) nnd [OJIHMONEKYIPHOM ancopbuun. OnpenencHue TI0INa N
IOBEPXHOCTH aJICOPOCHTA. '

Xpomatorpadus, pasiuiHbIe ¢ THIIE] (ra3oBas, KHIKOCTHAs, IPOTHBOTOMHAR W Jp.).

73. (CpobomHas MOBEPXHOCTHaA OSHEPTHd, [IOBEPXHOCTHOE HATHKCHHE, H30BITOYHBIC
TePMOAHHAMHYCCKHE (yHKIMHM TOBEPXHOCTHOIO cros. V3MeHeHHe TOBEPXHOCTHOTO
HATSOKEHNd Ha TPaHHIlE XKHKOCTE Nap B 3aBHCUMOCTH ot TemnepaTypsl. D¢ dexT Pebunnepa.
Kanmu/uisipHble SBJICHHA. 3aBHCHOCTD JABJICHI napa OT KpHBU3HbI MOBEPXHOCTH KHIKOCTH.
KanuigpHas KOHIAEHCanus. 3aBHCHMOCTD PacTBOPMMOCTH OT KPHUBH3HBI [IOBEPXHOCTH
PACTBOPAIOLIMXCS YaCTHIL (3axon ['m66ca OcTBanbaa ®peitHIIHXa).

74. OCHOBHBIE IOHATHS XMMMYECKOH KHHETHKH. [IpocTbie H CJIOXKHBIE ~peaKIHH,
MOJIEKYJIIPHOCTE U CKOPOCTb MpOCTOH PEaKIHH. OCHOBHOI1 MOCTYNAT XUMHYECKOH KHHETHKH.
Crocobpl  OTpEIeNCHHs CKOPOCTH  PEaKIHH. Kunerndyeckue Kpubble, KHHETHYECKHC
ypapHeHus. KoHCTaHTa CKOPOCTH H nopsioK peakuuu. Peakiuu rNepeMeHHoro MopsJKa.
VpapHeHHE AppPeHHUYCA. DHeprus akTHBALMH H cIIocoObl €€ OlpeeICHU.

25. Knaccuguxayus Kamaiumuieckux peaxyuil ¥ KaTaIu3aTOPOB. TeopHs TPOMEXYTOUHBIX
coeIMHEHHH B KaTanu3e, MPAHIHI SHEpPreTHYEeCKOro COOTBETCTBHA. ['eTeporeHHBIN KaTamus.
OmnpeneneHue CKOPOCTH reTeporeHHOH KATATUTHYECKOH peakiuu. YJeNnbHad W aTOMHad
akTBHOCTH. CENeKTHBHOCTE KaTanu3aTopoB. Ponp afcopOIUUH B KHHETHKE TETEPOrEHHBIX
karanuTHdeckux peaknuil. HeonHOPOAHOCTH MOBEPXHOCTH KaTaaH3aTopoB, HAaHECEHHBIC
KATAIM3aTOPbL. DHEPris aKTHBAIMH IETCPOTCHHBIX KATAIMTUYECKUX PEaKIHil.
CoBpeMeHHbIE TeopnH GYHKIIHOHHPOBAHHA reTeporeHHbIX KaTajln3aTopoB.

OCHOBHBIE IPOMBIILIEHHBIE KATATHTHYCCKHE MPOLECCEL.

TlepeveHb OCHOBHOH H JOIOTHUTENBHOI y4eOHOH TUTEpaTyphl
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V¢oBHs I0NTYCKa K 3K3aMEHY
VeloBHEM JI0NyCcKa aclupaHTa (COMCKATENs) K KaHIHIATCKOMY 3K3aMeHy 110 CHeLHaTbHOM
nucHAIUIHHe «PU3HUecKas XUMHy SBISETCA YCIEIIHOe OCBOCHHE BCEX THCLHILIMH
(moMOKUTENIbHAS OIIEHKA) U [IPOXOXKICHHE BCCX TIPAKTHK 0e3 akageMHYECKHX
3a710/bKeHHOCTE Ha Iepro okoHdanus 6-ro cemectpa OOpaszosarenbHON NPOrPaMMEL 110
HanpasneHnto noarotosku (04.06.01 XuMudeckue HayKu).
[Tporieaypa npoBeIEHUS JK3aMeHa
Kanauaatckuii sK3aMeH 110 CIeHalIbHON JUCHHUIUTHHE « PH3HYECKad XUMHAY (Hayunas
crienuanbHocTh 1.4.4, OusnuuecKkas XMMHUs) IPOBOAUTCS B yCTHO#H opme no Guneram. B
KaykqoM GHIIeTe COJEPXUTCs 2 BOIIPOCA U3 3apaHee MPEI0CTaBIIeMOro aCllMpaHTy ClucKa
BonpocoB. 110 XKeTaHHIO aCIMPAHT MOXKET COTPOBOXK/IATh CBOI YCTHBIH OTBET
MUCEMEHHBIM. KpHTepHaMy oleHMBaHus OTBETA acMpaHTa Ha 3a/aHie (BOIPOCHI bunera)
ABIAIOTCS 1) yPOBEHB M CTENEHD BJIa/IEHHS TCOPETHYECKHM MATEPHAIIOM, 2)
pYIMPOBAHHOCTH B 0OCYK/IAEMBIX BOTIPOCaX, 3) CMOCOOHOCTH OTBEYATH HA
JONOHUTENBHBIE BOIIPOCH 10 TeMe OueTa. Mtorosas OlleHKa OTBETA aCllMpaHTa
BBICTABJISAETCS 0 NATUOAIBHOMN 1IKae Ha OCHOBAaHHH CYMMapHOI0 OLIEHHBAHHUA 110
Ka)KIOMY M3 BBIIIEYKA3AHHEIX KPHTEPUEB.



