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Pa6oyas nporpaMma JUCIUIJIMHBI pa3paboTaHa B COOTBETCTBUH C CAMOCTOSITENIbHO yCTa-
HOBJIeHHBIM MI'Y o6pazoBaTesibHbIM cTaHAapToM (OC MI'Y) ns1s peasiM3ayeMbIX OCHOBHBIX
npodeccruoHaJIbHBIX 00pa3oBaTe/IbHbIX IPOrPaMM BbICILIET0 06pa30BaHMs 0 HAllPaBJIeHUIO
noarotoBku 04.06.01 «XuMuyeckre Hayku» Ha ocHoBe O6pa30oBaTe/IbHOTO CTaHAapTa, CaMO-
CTOsTeJIbHO YcTaHOBJAeHHOTo MI'Y umenu M.B.JloMmoHocoBa (zgasiee - OC MI'Y), yTBepxaeH-
Horo [Ipukazom Ne 552 o1 23.06.2014 r. no MI'Y ¢ yuetom uamenenuit B OC MI'Y, BHeceHHBIX

[Ipukazom Ne831 nmo MI'Y ot 31.08.2015 ..

l'ox (rozbl) npueMa Ha 0Oy4YeHUe

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




Pa6oyas nporpamMMa AUCHUILTHHBI (MOAYJIA)

1. HaumeHoBaHue gucuuiivHbl (Moayss): Molecular Spectroscopy and Dynamics (MoJiekyJisipHasi CHEKTPOCKONUA U JUHAMHKA)

Kypc nocesilieH pacCMOTPEHUIO0 U 06CYKJ€HUI0 6a30BbIX TEOPETUYECKUX KOHLEMIMU B MOJIEKYJISIPHOM CIEKTPOCKONMUU U JUHAMUKE aTOMHO-
MOJIEKYJISIPHBIX cUcTeM. OOCYKAA0TCSI BEPOSTHOCTHU MEPEXO/IOB pa3/IMYHbIX TUIIOB, MpaBUja 0TOOpa, NPpUMeHEeHUEe TEOPUHU TPYII B CIEKTPO-
CKOIHUH, a TaKXKe JUHAMUYECKHUH MOAXO/ AJIs ONMUCAHUSI CIEKTPOB MOJIEKYJISIPHBIX CUCTEM. B Kypce TakKe pacCMaTpPUBAIOTCS CIEKTpaJbHbIe
NpOSIBJIEHUSI PA3/JIMYHbIX B3aMMOJEMCTBUHA MEXAY KoJebaTeJbHbIMU CTENEHSIMM CBOOO/bl, KOJiebaTe/NbHO-BpalllaTe/JbHOE U 3JIEKTPOHHO-
KoJiebaTesibHOe B3auMoJeicTBue. 06Cy/1al0TCA pa3/IMuHble METO/Ibl B CIEKTPOCKOMUH, B TOM YUC/Ie CIEKTPOCKONUSA AeUcTBUSA, GOTO3IEK-
TPOHHAsl CHEKTPOCKOMMUS], UMIYJIbCHAsA CIIEKTPOCKOMNHS C BpeMeHHbIM pa3pelieHueM. Kypc yhuTaeTcsl Ha aHTJIMKCKOM sI3blKe W NpeAHa3HayeH
JUIS1 aCIMPaAHTOB, ClIeUAJTU3UPYIOIIUXCS B 06/1acTH pU3NIEeCKOW U KBAaHTOBOM XMMUHU. MaTepuas Kypca OyJieT noJie3eH Npy NoAroTOBKe K c/a-
Yye 3K3aMeHa KaHUJaTCKOro MUHMMYyMa 1o cnenuanbHocTsaM 02.00.04 — ¢usnueckas xumus, a Takke 02.00.17 - MaTeMaTHUuyecKasi U KBAaHTOBas
XUMHS.

2. YpoBeHb BbICILIIEr0 06pa3oBaHUs — OATOTOBKA HAYyYHO-MeJaroru4ecKrux KaZ[poB B aCIUPaHTYpe.
3. HanpaBsienue nogrotoBku: 04.06.01 Xumudeckre HayKu. HanpaBsieHHOCTh: PU3ndecKast XUMUS.
4. MecTo aucuumnanHbl (Moays) B ctpykType OOIl: BapuaTtuBHas yacTb OOII, 610K «AuCHUIIMHBI (MOAYJIH)»

5. [lnanupyeMble pe3ybTaTbl 00y4yeHHUs M0 AUCHUIIMHE (MOZYJII0), COOTHECEHHBIE C IIJIAHUPYEMbIMU pe3yJibTaTaMU OCBOE€HUsI 0O6pa3oBaTeib-
HOM nporpaMMbl (KOMIEeTeHUSMHU BbINYCKHUKOB)

KoMneTeHIus [l1aHupyeMbie pe3yJIbTaThl 06yYeHMsI 0 JUCHHUIUIUHE (MOAYITIO)

CIIK-2 CnocobeH NpOBOAUTbH pacyeTHO- | 3HAET: TeOpeTHUYECKHEe OCHOBbI, BO3MOXXHOCTH U OrpaHUYeHUsI HauboJiee MonyJsipHbIX U /WU
TeopeTHYeCcKHe HUCCIeloBaHUS (GU3UKO- | MepCIeKTUBHBIX MO/ieJiel, UCI0JIb3YeMbIX B MOJIEKYJISIPHON CIIEKTPOCKOTIUU

XUMUYECKOW HaNpaBJEHHOCTH C MCIOJIb- | YMeeT BbIOpaTh TEXHOJIOTUIO MOJEJIUPOBAaHHS CIEKTPOB MOJIEKYJISIPHBIX CUCTEM U CpPeJCTBA
30BaHUEM COBPEMEHHOI'0 MPOTPAMMHOTO | BbIIOJHEHUS PACYETOB B paMKaxX 3TON TEXHOJIOTMU; UHTEPIPETUPOBATh Pe3ybTaThl paCieTOB;
obecrneyeHus WHTEePIPETHPOBATD IKCIIEPUMEHTAJIbHBIE CIIEKTPhI MOJIEKYJITPHBIX CUCTEM
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Ymeer OL€HHWBATb HAAECXKHOCTb U YPOBEHb TOYHOCTH IPUBOJAHUMBLIX B JIMTEPATYypPE AdHHBIX B 06-
JIACTH MOJIGKy.HHpHOﬁ CIIEKTPOCKOITUH

6. 06'beM AUCHUIINHBI (MOAYJISA) B 3a4€THBIX eJMHUIIAX C YKa3aHUEM KOJIMYeCTBa aKaJleMUYeCKUX UM aCTPOHOMUYECKHX YaCOB, Bbl/IeJI€EHHBIX
Ha KOHTAKTHYI0 paboTy 06y4arwMXce C IpenojaBaTesieM (110 BUaM y4eOHbIX 3aHATHN) U HAa CAMOCTOSITE/bHYI0 paboTy 06y4aroLuXcs:

06®vem ducyunauHbl (Modyas) cocmasasem 3 3a4uemHbix eduHuybsl, ece2o 108 vacos, us komopwix 50 yacoe cocmasisiem KOHMakmHas paboma
cmydenma ¢ npenodasameaem (36 1acos 3aHAMUSA JAeKYUOHHO20 muna, 8 4acoe epynnogble KOHCy/1bmayuu, 6 4acos meponpusmusi mekyuwe2o
KOHMPO/1s1 ycnegaemMocmu U NpomMexcymovHol ammecmayuu), 58 wacose cocmasisiem camocmossmeibHas paboma acnupaHma.

7. BxoaHble TpebGOBaHUS /11 OCBOEHUS AU CLHMIIJIMHBI (MO/yJis1), IpeBapUTebHbIE YCIOBUS.

11 ycrienHoro oCBOeHUs JUCHUIIMHBI U GOPMUPOBAHUS KOMIIETEHIMM CAyLIATe/NsIMU B ClIel[UAJUTETE UKW OaKaJlaBpuaTe U Maructparype
JIOJKHBI OBITh OCBOEHBI 001HMe Kypchl: «MaTeMaTHYeCKUN aHaIu3», «/InHelHas anrebpa», «Pusnka», «Pusndeckass xuMus», «Kmnaccuyeckas
MexaHUKa», «KBaHTOBas MexaHUKa», «kKBaHTOBasA xuMusa», «CTpoeHHe MOJIEKYJI».

8. CozieprkaHue AUCUUIIMHBI (MOAYJIS), CTPYKTypPHUPOBaHHOE 10 TEMaM

HauMmeHoBaHMe U KpaTKoe coaep- | Bcero B TOoM uucie
»KaHMe pa3/ie/ioB U TeM AUCLUI- (uacsl)
JMHBI (MOAYIA), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAENCTBUM Cc npenoja- | CamocrosaTebHas pa-
$opMa npoMeKyTOYHOIi aTTecTa- BaTeJIeM), Yachl 60Ta 00y4awIIerocs,
I 110 JUCHUILINHE (MO/1yJTI0) U3 HUX dackel
U3 HUX
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Tema 1. Polyatomic molecules and
symmetries -a sprint through Group
Theory

13

Tema 2. Spectroscopic transitions:
gross-selections rules in absorption,
emission, and Raman processes.

Tema 3. Molecular rotation and se-
lection rules; centrifugal distortion
and nuclear statistics

Tema 4. Polyatomic molecular vibra-
tions and selection rules within and
beyond the harmonic and rigid rotor
approximations

10

Tema 5. Molecular electronic transi-
tions; curve crossings and non-
adiabatic couplings

11

Tema 6. Ligand field theory and Jahn
Teller distortion

10

Tema 7. Wavepacket dynamics and
time-resolved ultrafast spectroscopy

15

10

10

Tema 8. Spectroscopy through a
time-dependent formalism

15

10

10

[IpomMexyTo4YHas aTTecTalus 3a4em

16

10




HUToro

108 36 0 8 0 6 50 28 20 58

9. O6pa3oBaTe/ibHble TEXHOJIOTUU:

HpOBO,ZLHTCH TpagUuLIMOHHbIE JIEKIHUH C UCI1I0JIb3OBAHUEM MyanHMeﬂHﬁHbIX Hpe3EHTaHHﬁ.

10. Yye6HO-MeTOAMYECKHE MaTepHalbl [JIs1 CAMOCTOSITEIbHOU paboThI 10 AUCLUIIMHE (MOAYJII0):

AcnvpaHTaM npefocTaBsgeTcs NporpaMMma Kypca, IJaH 3aHATUH U 3aJlaHud [IJI1 CAaMOCTOSITe/IbHOW paboThl, Ipe3eHTalUu K JIEKIJMOHHBIM 3a-
HATUAM.

11. PecypcHoe obecneyeHue:

[lepeyeHb OCHOBHOM M BCIIOMOTraTe/JbHOU yueOHOM JIMTEpaTypPhbl KO BCEMY KypCY

OcHOBHafA JIuTEpaTYypa

1.
2.
3.

Bernath, P. F. Spectra of Atoms and Molecules. New York, NY: Oxford University Press, 1995.
Wilson, E. B, ]. C. Decius, and P. C. Cross. Molecular Vibrations. New York, NY: McGraw-Hill, 1955.
P. Atkins, R. Friedman. Molecular quantum mechanics. Oxford university press, 2005

JloNOTHUTE/IbHAS JIMTEPATypa

1.
2.
3.

Bankep @., Mencen I1. CHMMeTpHs MOJIEKYJ U MOJIeKy/IspHas clleKTpockonus. M.: Mup, HayuHsrit Mup. 2004. 764 c.

W.H. Flygare, "Molecular structure and dynamics", New Jersey: Prentice Hall. 1978.

Domcke W., Yarkony D. R., and Koéppel, H. (eds.) Conical Intersections: Theory, Computation and Experiment, vol. 17 of Advanced Series in
Physical Chemistry (World Scientific, Singapore, 2011).

Malhado J.P., Bearpark M.]., Hynes ].T. Non-adiabatic dynamics close to conical intersections and the surface hopping perspective, Fron-
tiers in Chemistry, 2014, Vol. 2, article 97.

Bochenkova A.V., Andersen L.H. Photo-initiated dynamics and spectroscopy of the deprotonated Green Fluorescent Protein chromophore,
in Physical Chemistry in Action: Photophysics of lonic Biochromophores (Eds: S. Brondsted Nielsen, ]J. A. Wyer), Springer-Verlag Berlin
Heidelberg, 2013, pp. 67-103.

MaTepI/IaJIbHO-TeXHI/I‘leCKOG obecrieyeHHe: 3aHATUS IMpOBOJATCA B 0ObIYHOU AyAUTOPHUHN C BOBMOXKHOCTBIO ITIOAKJIIIO9Y€HUA TEXHHUKH [JIA
AE€MOHCTpalUH HPEBGHTaHI/Iﬁ

12. fI3bIK IpenojaBaHus — AaHTJIUUCKU U



13. [IpennogaBaTenu:
BboyeHkoBa AHactacus BiagumMupoBHa, KaHauaT pU3UKOo-MaTeMaTUUYECKUX HAYK, IOLEHT Kapeapbl GU3UYECKON XMMUU XUMHUYECKO-
ro ¢pakysbTeta MI'Y; e-mail: bochenkova@phys.chem.msu.ru

®oHABI OLIEHOYHBIX CPEACTB, HE00X0AMMbIe /ISl OLeHKH pe3y/IbTaTOB 00y4YeHus
1. IlnanupyeMble pe3ysibTaTbl 00y4YeHUs NPUBEJEHBI B I1.5.
2. 06pasibl OLeHOYHBIX CPEJCTB AJ151 TEKYLEro KOHTPOJIsl yCBOEHHUS MaTepuaJa :

The Born Oppenheimer approximation, curve crossings, and non-adiabatic couplings
Symmetry-adapted linear combinations in molecular orbital theory of polyatomic molecules
Ligand field theory

Huckel theory: conjugated n-systems (e.g. benzene)

Group theory and molecular vibrations

Fermi resonance

Coriolis effects

Inversion doubling

O 0N UE W

Electronic transitions and symmetry
10. Pure rotational selection rules

MeToan4yecKkue MaTepuasbl AJisl IPOBeJeHUs MPOLEeAYP OLleHUBAaHUA pe3y/IbTaTOB 00y4YeHHUs
3ayeT npoBoAuUTCA B GopMe J0KJIaAa (Ipe3eHTalMU) 110 OJAHOM U3 Mpe/JlaraeMbIX T€M C OCAeAYIOLUUM 00CYKIEeHUEM.
11. OueHouHble MaTepUaJibl AJis1 IPOBEPKU Pe3yJIbTaTOB 00y4YeHUs 10 AUCLHUIIMHE (MOAYJIIO)

[llkana OLl€EHNBaHHUA 3HaHHﬁ, YMeHI/Iﬁ N HAaBbIKOB ABJIAE€TCA e,Z[HHOﬁ AJid BCeX JTUCHHUITJIMH (an/IBe,aeHa B Ta6m/1ue HI/I)Ke)

IIKAJIA U KPUTEPUHU OUEHUBAHHWA PE3YJIbTATA OBYYEHHUA no aucuuniivide (MoAyJii0)
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OneHka 2 3 4 5
PesysibTaT
3HaHuUA OTtcyTcTBUE ®parMeHTapHble 3HAHUSA O61u1re, HO He CTPYKTYPHUPOBaHHbIE CdopmupoBaHHbIE cCUCTEMaTUYE-
3HaHUH 3HaHUA CKMe 3HAaHUA
YMmenusa OTcyTcTBHE B nesioM ycnemHoe, Ho He | B mesioM ycnelHoe, HO cofepakaliee YcnenrHoe ¥ cucteMaTudeckoe
yMEHUM

HaBnbiku (Bi1age-

OTtcyTcTBUE Ha-

CUCTEMATHUYECKOE YMEHHUE

OT/eJibHbIe IPO6esbl yMeHUe (J10-
NyCcKaeT HETOYHOCTHU HENIPUHIIUIIU-
aJIbHOTO XapaKTepa)

yMeHue

HUSA)

BBIKOB

Hanuune OTAEJIbHBIX Ha-
BbIKOB

B 1jesioM, copMupoBaHHbIE HABbI-
KM, HO He B aKTUBHOHU dpopMe

ChopmMupoBaHHbBIe HAaBBbIKY, IPU-
MeHsieMble DU pellleHUH 33434




