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AHHOTANMA

JlucryIuiHa IMpeAaHa3HadeHa Ul CTYAEHTOB, MPOCIYIIABIIMX KypChl KBAHTOBOW MEXaHHMKH, (PU3MUECKON
ONTHKHU U aTOMHOM cnekTpockonuu. IIporpaMmmMa Kypca BKIHOYAET CEIyIOIINE OCHOBHBIE Pa3/Ieibl: OCHOBHBIE
[IPECTABICHUS TEOPUU MOJIEKYJI, METO/IbI BEIUUCIIEHHS 3JIEKTPOHHBIX TEPMOB U UX pacIlEIUIEHUl, CTpyKTypa
KoJieOaTeIbHO-BpallaTeIbHbIX YPOBHEH JHEPruu MOJIEKYJNbl, HeaguadaTHYecKue MNepexofbl, M3IydeHHE U
MOIVIOIIEHHE CBEeTa Ha CBA3aHHO-CBA3AaHHBIX IlepexojaX, KOMOHMHAIMOHHOE (PaMaHOBCKOE) paccesiHue,
CBOOOJHO-CBSI3aHHBIE U CBOOOIHO-CBOOOJHBIC PaJHallMOHHbIE MEPEXObl B IByXaTOMHOW MOJIEKYJIE, OCHOBBI
HEJIMHEWHONW MOJIEKYJISIPHOM CIIEKTPOCKOIIMHM, MHOIOAaTOMHBIE MOJIEKYNIbl. B pe3ynaprare oBnaacHUs
JUCHUIUTMHON 00yvaromuicsi momyduT ©a30Bble 3HAHUS B 00JacTH MOJEKYISIPHOH CIIEKTPOCKOIINH,
MPOLIECCOB, MPOUCXOAAIINX MIPH B3aNMOAEHCTBHUHU CBETA C CUCTEMaMHM, COCTOSIIIMMHU U3 ABYX U 00jee aTOMOB,
O3HAKOMUTCS C COBPEMEHHBIMH TEOPETHUECKHMMH METONaMH{, NpPEJHA3HAYE€HHBIX JUIsl pacdyeTra CIEKTPOB
MOJIEKYI.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Ienb xypca cOCTOMT B OOy4YEeHHH CTyIEHTOB crapmmx KypcoB M®OTU 06a30BbIM MpelncTaBICHUSIM
TEOPHUH MOJEKYJI, CTPYKTYpe CIEKTPOB MOJIEKYJISPHBIX COEAMHEHHH, a TakXe OCHOBHBIM
TEOPETUUECKUM IMOAXOAAM, HUCIOJIb3YEMbIM IIPU ONKUCAHUM IIPOLIECCOB B3aUMOACHCTBUSA CBETa C
MOJIEKYJIaMHU. YCIIEITHOE OCBOEHHE MAaTEpHAJIOB JaHHOTO Kypca IOJKHO ITO3BOJINTH BBIITYCKHHKaM
CBOOOTHO OPHEHTHPOBATHCS B AKTyaJIbHBIX BOIIPOCAX MOJICKYJISIPHON CIIEKTPOCKOIIHH.

3agaum AUCHUILUIMHBI
1) OcBoeHne 0CHOB MOJIEKYISIPHOM CIEKTPOCKOIHH.

2) Ilepexoa OT paccMOTpPEHMsI OTHEJIBHBIX aTOMOB K M3YYEHHUIO IIPOLIECCOB, MPOUCXOISAIIUX IpU
B3aMMOJICHICTBHHU CBETA C CUCTEMaMH, COCTOALIMMHU U3 ABYX U OoJiee aTOMOB.

3) O3HaKOMIICHHE CTYACHTOB C COBPCMCHHBIMHU TCOPCTUYCCKUMHU MCETOHAAMHU, HUCIIOJIB3YCMbIMHU IIPU
KOJIMYCCTBEHHOM OIIMCAHUU CIIEKTPOB ABYX- U MHOIOATOMHBIX MOJICKYII.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-1.1 Ananu3upyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEKIY HUMH

VYK-1.2 OcymecTBisier TMOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CUTYaIlMii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
JesITeTbHOCTH

VYK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pPa3BUTHUS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIIEHCTBOBAHUS
COOCTBEHHOM JESTELHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM NEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE

VYK-6.2 OueHHuBacT CBOIO JIEATEILHOCTh, COOTHOCHT IIEJH,

CaMOOILICHKH N
CIIOCOOBI M CpEACTBA BBINOJHEHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

OIIK-1 Brnaneer cucremoit pynnamenransabix |OINK-1.1  3Haer W cnocobeH — HWCMONB30BaTh B

Hay4HBIX 3HAHUN B 00JIACTH npoecCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC

(bU3MKO-MaTeMaTHUECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJAaCTH CBOEH MpodeCcCHOHATEHON

IIK-1 CnocobeH cTtaBuTh, hOpPMaIU30BLIBATE U |ACATCIIBHOCTH




pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAIOTO
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA

[IK-2.2 CnocobeH NpoOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pEepeHIuIx

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUs JUCIIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

YMETh

- OCHOBHBIE IIPEJCTaBIECHHS TEOPUH MOJIEKYT;

- CTpyKTypy MOJIEKYJISIPHBIX CIIEKTPOB;

- TeopeTndeckre 0CHOBBI MOJIEKYJISIPHOU CIIEKTPOCKOIIHH;
- CoBpeMEHHBIE METOIUKHU OTIPEICIICHUS CIIEKTPAJIbHBIX CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

- OnpenensTs 3JIeKTPOHHBIE TEPMBI M BOJTHOBBIE (DYHKLIHMHU JBYXaTOMHBIX MOJICKYJI;
- PactngpoBbIBaTh SKCIIEPUMEHTATIBHO MOTYUEHHBIE CIIEKTPBI MOJICKYIT;

- BBIUUCIATL OTHOCUTEIBHBIE M a0COJIOTHBIE BCIUYUHBI

paccenBaeMoro U3y4eHusl.

BJIAJIETh:

HHTCHCUBHOCTCH HU3J1y4acMoro u

- MaremarnueckrM armapaToM MOJIEKYJISIPHON CIEKTPOCKOIUY;
- TeopeTnyeckuMu OCHOBaMH COBPEMEHHBIX METOJIUK MOJIEKYJIIPHON CIIEKTPOCKOIUH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OCHOBHBIE ~ TIPEICTABICHUS  TEOPHU 1 1 3
MOJIEKYIL.
) Mertonbl  BBIYUCIICHHSA _ DNIEKTPOHHBIX 1 1 3
TEPMOB ¥ UX PACIICTUICHH.
3 CrpykTypa KojiebareIbHO-BpaIlaTeIbHBIX 1 1 3
YPOBHEH SHEPTUU MOJICKYIIBI.
4 Heanamnabarnueckue mepexosl. 2 2 4
5 W3nydyeHne W TOIIONICHWE CBETAa Ha ) ’ 4
CBSI3aHHO-CBSI3aHHBIX MIEPEX0/iax.
6 Komb6unanmonnoe (pamaHoOBCKOE) ) 5 4
paccesiHHE.
CBoOoHO-CBsI3aHHBIE u
7 CBOOOTHO-CBOOOTHBIC paauanoHHbIe 2 2 3
Hepexo/ibl B IByXaTOMHOM MOJIEKYJIE.




] OCHOBBI HETTMHEHMHOW  MOJEKYISIPHOI ) ’ 3
CHEKTPOCKOIHH.

9 MHOroaroMHBIE MOJIEKYIIBI. 2 2 3

Hroro yacos 15 15 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. OcHOBHBIE IPEACTABICHUS TEOPUH MOJIEKYIL.

OnexTpoHHas, KomebaTenbHAas M BpallaTelbHAs DSHEPrHs MOJIEKYNbl. THIBI MOJEKYISPHBIX
¢oronepexonoB. JIuHeHuaThId, MOJOCATBIA M  HENPEPHIBHBIA  CIEKTPBL. Aauadarndeckoe
npubmxenue bopra-Onnenreiivepa. DIeKTpOHHbBIE U SA€PHBIE BOJTHOBBIC (PYHKIIMHU JBYXaTOMHOM
MOJIEKYNbI. MEeTOIbl BaJICHTHBIX CBSI3€H M MOJIEKYIAPHBIX opOuTaneil. CuMMeTpus 1 KiaccuuKaus
JIEKTPOHHBIX TEPMOB I'€TEPOSIEPHON U romMosiiepHON MoseKyibl. CBsA3b MOJEKYJIAPHBIX TEPMOB C
aTOMHBIMH.

2. MCTO,Z[BI BBIYHUCJICHUA SJICKTPOHHBIX TCPMOB U UX pacmermeHHﬁ.

Acumnrornyeckue Tteopun Jlanmay-Xeppunra (H2+) u Topekosa-IluraeBckoro (H2). Teopus
CMmupHOBa. Ab-initio MOIXOBI.

3. CtpykTypa KosebaTeabHO-BpalaTeIbHBIX YPOBHEH SHEPTHUH MOJIEKYIIbI.

[MpubnukeHne TapMOHMYECKOTO OCIHWIIISATOPAa U JKECTKOro poraropa. O¢d¢eKThl aHrapMOHH3MA

KoJIEOaHUI u B3aUMOJEHCTBUS KoJIEOaHUIT c BpAILICHUEM, A-ynBoeHue.
KonebarenbHO-BpamiarebHbIH KBa3WKOHTHHYYM. MonenbHbIe MMOTEHIINAJIBI. Binusauune
MYJIBTUILIETHOCTH.

4. Heagnabarnueckue mepexosl.

Ob6nactn HeagmabarmuHocTH. [lepecedenme u KBasumepecedeHue TepMoB. JlmabaTmdyeckuid W
anguabaruveckuii 6azuchl. [lpeaucconmarus monekyn. Teopust Jlannay-3uHepa U ee 0000IIEHHMS.
[Tpumenenne Teopuu Jlanmgay-3uHepa K ONMUCaHHIO (POTOMPOLIECCOB C M3MEHEHHUEM DIIEKTPOHHOTO
COCTOSTHHSI MOJICKYJIbI.

5. I/IsnyquHe U IOITIOIICHUC CBETA HA CBA3AHHO-CBA3aHHBIX IIEPEXOAax.

Wznyuyenne u TOIIOLICHHE CBETa Ha CBI3aHHO-CBSI3aHHBIX mepexomax. IlpaBuna orGopa mns
AIIEKTPOHHBIX, KOJNEOATeNbHBIX W BpamarelbHbIX mepexomoB. P-; Q-, R-BerBu. ®DakTopsl
Opanka-Konmona B npubmmwkenun bopra-Onnenreiimepa. BepositHocTH, k03¢ dummeHTH
OHHIITENHHa, CWIBl OCHWUIATOPOB M CEYCHHS KojeOaTelbHO-BpAIaTeNbHBIX M 3JIEKTPOHHBIX
nepexoqoB. PacnpeneneHue  HMHTEHCHBHOCTEH B QJIEKTPOHHO-KOJeOaTeIbHO-BpaLIaTEIbHBIX
CIIEKTpax.

6. KomOuHanmonHoe (paMaHOBCKOE) paccesiHue.

CrpykTypa KosedaTenbHO-BpalaTeIbHOTO U BPaLaTeIbHOIO CIEKTPa KOMOMHALIMOHHOTO PACCEsIHUSL.
[IpaBuna otOopa.

7. CBOOOMHO-CBSI3aHHBIE W CBOOOJHO-CBOOOIHBIC pAJAMAIMOHHBIC IEPEXOAbl B JIByXaTOMHOMU
MOJIEKYJIE.



CB00OIHO-CBsI3aHHBIC U CBOOOHO-CBOOOIHBIC paJMAIlMOHHBIC TIEPEXOIbI B JIByXaTOMHOMW MOJIEKYIIE.
Crpykrypa criektpoB. Juddy3usie ciekrpsl. [Ipenucconmanms.

8. OCHOBBI HEIMHEHHOI MOJIEKYJISIPHON CHIEKTPOCKOIINH.

JByxdoronnsie nepexonabl. CydnoriepoBekas criekrpockonus. [Ipasuna oroopa st AByX(OTOHHBIX
nepexonoB. YmporieHue (HOopMbI CIIEKTPOB. MeTOIbl HEMTMHEHHONH MOJEKYJISPHOU CIIEKTPOCKOIHH.
Population labelling u Polarization labelling.

9. MHOroaroMHbI€ MOJIEKYJIBL.

Teopuss MHOroatoMHOM MoJekynbl. IloBepxHocTH moTeHIManbHOW »dHeprun.  CuUMMeTpus u
KJIacCU(UKALUS MOJICKYJISIPHBIX TepMOB. Tumbl KoneOaHMi M KojeOaTeslbHbIe YPOBHH JHEPIHU.
KBanTOBaHuME BpallieHNs apOBOro, CAMMETPUYHOTO U aCHMMETPHUYHOTO BOJTYKOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0MMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. Teopernueckas ¢usuka [Tekcr] : B 10 1. T. 3 : KBanToBast mexanuka. HepenstuBucTckas Teopus :
yue0. mocobue s By3oB / JI. JI. Jlannay, E. M. Jludumn ; mox pex. JI. I1. [TutaeBckoro .— 5-¢ u3-.,
crepeotun. — M. : ®uzmatnut, 2004, 2002 .— 808 c.
2. KBanToBas anektponuHamuka [Tekct] : yue0. mocobue miist ctynenToB ¢us. crell. yH-toB / B. b.
Bbepecrenkwuii, E. M. Jludum, JI. [1. [Turaesckuii .— 4-¢ u3a., ucnp. — M. : ®usmariur, 1989, 2001,
2002, 2006 .— 720 c.
3. M.A.EnpsmeBuy4, AToMHasi 1 MOJIEKYJIsSIpHasi ciekTpockonus, M3ganue sropoe. Mockaa:
Omuropuan YPCC, 2001.
4. T'Tepubepr, CrieKTpbl B CTPOCHHE JBYXaTOMHBIX MOJIEKyI, MockBa: M31aTensCcTBO HHOCTPaHHOM
nuTeparypsl, 1949.
5. Z. Wang and H. Xia, Molecular and laser spectroscopy, Springer-Verlag 1991.

JlononHuTenbHAs TUTEpaTypa
1. AToMHO-MOJIEKYJISIpHBIE POIIECCHI B 3aja4ax ¢ pemeHusmu [ Tekct], yue6. moco0. ams By3os /E. E.
Huxkurun, b. M. CmupaOB. -M., Hayka, 1988
2. ®usuka aroMoB U Monekyn [ Tekct]/Y. ®ano, JI. @ano , -M., Hayxka, 1980
3. H.E. Ky3smenko, JI.A. Kysneuosa, }0.4. Ky3zskos, [Ipobrnemb! onucanus MHTEHCUBHOCTEN
ANEKTPOHHBIX CIIEKTPOB JIBYXaTOMHBIX MOJIEKYJ B aanadbaTnyeckoM npuommkennn, YOH 140, cc.
75-96 (1983).
4. S. V. Khristenko, A. I. Maslov, V. P. Shevelko, Molecules and Their Spectroscopic Properties,
Springer-Verlag 1998

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Jiist ocyiecTBieHus: 00pa3oBaTeIbHOTO MPoLEecca M0 AUCHUILTMHE He00X0AUM HOYTOYK U
MeIuanpoeKkTop. B oTaensHbIX ciaydasx oOydaromuecss MOTyT B paMKax CaMOCTOSITETIbHOM paboThI
BBITOJIHATE pacueTsl B cucremax Mathematics, Mathlab u .1

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIUM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare n3ydyeHns AMCUUIUIMHBI CTYCHT JOJDKEH 3HATh OCHOBHBIC ONPEAETICHUs AUCIUIUINHBI,
YMETh MPUMEHSTh TTOJTy4YCHHBIC 3HAHUS JUIS PEIICHHS Pa3IMUHbIX 3a/1ad.

VYenemHoe  OCBOeHHE Kypca TpeOyeT HanmpsHKEHHOW CaMOCTOSTENbHOW paboThl  CTy[JeHTa B
COOTBETCTBHUU C JJAHHBIMH B pabodeii mporpamme. CamocTosTeNnbHas padoTa BKIFOYAET B ceOsl:

— YTEHUE PEKOMEHI0OBAaHHOH JIUTEPaTypHI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITEIIbHOTO H3yUCHHUS;

— peleHune 3a1a4, npeaiaraéMbIX CTYJICHTaM Ha JICKIUAX U PAKTHICCKUX 3aHSATHSIX;

— IPH HEOOXOAUMOCTH MOJATOTOBKY K NPAKTHYECKHM 3aHATUSAM, KOJUIOKBUYMaM, YK3aMEHY.
[TokazareneM BIIQJCHUS MaTEepUAIIOM CIY)KHT YMEHHE pemarb 3aaadd. Jns popMUpOBaHHS yMEHHS
MPUMEHATH 3HaHUS Ha NIPAKTUKE CTYJCHTY HEOOXOANMO peraTh Kak MOYKHO OoJIbIIe 3a1ad.

BaxHO 10OWTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYHEHUU H3y4YCHHS OTICNIBHBIX TEM, BOINPOCOB, ClexyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY WJIH MTPENOAaBaTeNI0, BEAyIIEMy MPAKTHUSCKUE 3aHATHS.

Bo3MOXXeH MPOMEKYTOUHBIH KOHTPOJIb 3HAHUI CTYACHTOB B BHJE PEIICHUS 33a]a4 B COOTBETCTBUH C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa KBaHTOBOU pagro(U3NKu

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: A.A. Hapuw, xaun. ¢us.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JNEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECILHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

pe3ynbTaraMu
OIIK-1 Brnaneer cuctremoit pynnamenransabix |OINK-1.1  3Haer W cnocobeH  HWCMONB30Barh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JESTENbHOCTH  (pyHAaMEHTaJIbHBIC

(hu3HMKO-MaTeMaTHIECKUX HAyK

Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCHMIUIMHBI « MOJEKyIsipHas CIEKTPOCKOIUS 00yJaroIuics J0HKeH:

3HATb:

- OCHOBHBIE IIPEJCTaBIECHHS TEOPUH MOJIEKYT;

- CTpyKTypy MOJIEKYJISIPHBIX CIIEKTPOB;

- TeopeTnueckre 0CHOBBI MOJIEKYJISIPHOU CIIEKTPOCKOIIHH;
- CoBpeMEHHbIE METOIUKHU OTIPEICIICHUS CIIEKTPAJIbHBIX CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

yMeTh:

- OnpenensTs 3JIeKTPOHHBIE TEPMBI M BOJTHOBBIE (DYHKLIHHU JBYXaTOMHBIX MOJICKYJI;
- PactngpoBbIBaTh SKCIIEPUMEHTATIBHO MOTYYEHHBIE CIIEKTPBI MOJICKYIT;

- BBIUUCIATL OTHOCUTEIBHBIE M a0COJIOTHBIE BCIUYUHBI

paccenBaeMoro U3Iy4eHusl.
BJIA/IeTh:

HHTCHCHUBHOCTCH HU3J1y4acMoro u




- MaremarnueckyM amnrmapaToM MOJIEKYJISIPHON CIEKTPOCKOIIUY;
- TeopeTnyeckuMu OCHOBaMH COBPEMEHHBIX METOJIUK MOJIEKYJIIPHON CIIEKTPOCKOIUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0
He nmpexycmorpeHo.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB K IK3aMEHY:

1. DOnextponHas, KojeOarenbHass W BpamaresJbHas HHEPrusl MOJNEKYlbl. THIBI MOJEKYISPHBIX
¢doronepexonos. JInHeHvaThIl, MOJIOCATHIN U HEPEPHIBHBIN CIIEKTPHI.

2. Apmabarnyeckoe mnpubmmwkenne bopHa-OmnmenreiiMepa. ONeKTpOHHBIE M SIEPHBIC BOJHOBBIC
(YHKIIMW IByXaTOMHOM MOJIEKYJbI. MeTO/bI BAJICHTHBIX CBSA3EH U MOJICKYJISIPHBIX OpOUTANIEH.

3. Cummerpust 1 KiaccuUKanus IEKTPOHHBIX TEPMOB TeTEPOSICPHON M TOMOSAEPHOM MOJIEKYIIBI.
CBAI3b MOJIEKYJISIPHBIX TEPMOB C aTOMHBIMH.

4. Acumnrornyeckue Teopun Jlannay-Xeppunra (H2+) u ['opsroBa-ITutaesckoro (H2).
5. Teopust CmupHOBa. Ab-initio OXOBI.

6. IlpuOnmxeHne rapMOHMYECKOTO OCHMUIATOPA W JKECTKOTO poraropa. DPQeKTh aHrapMOHU3Ma
KoJieOaHM 1 B3aUMOJICHCTBUS KoeOaHuii ¢ BpalieHueM, A-yaBoeHHeE.

7.  KoneOarenpbHO-BpaliaTeNibHbIi ~ KBa3UKOHTHHYYM.  MojenpHble  TIOTEHIHAalbl.  BiusHue
MYJBTHILIETHOCTH.

8. Obnactu HeaguabarnyHocTH. [lepeceyenne u KBazuepeceueHue TEPMOB.
9. Inabaruveckuii n annabarnueckuid 6asucel. [Ipeaucconuanys MoJIeKyII.

10. Teopus Jlanmay-3unepa u ee o6o6Omenus. Ilpumenenne teopuu Jlannay-3uHepa K ONHMCaHHUIO
(oTOnPO1IECCOB C N3MEHEHUEM JIEKTPOHHOTO COCTOSTHUS MOJIEKYIIBI.

11. W3nydyeHne M MOIVIOIIEHHE CBETa HAa CBA3aHHO-CBA3aHHBIX mepexomax. [IpaBmma orbopa mis
3NIEKTPOHHBIX, KoJeOaTeIbHBIX U BpallaTeIbHbIX epexoaoB. P-, Q-, R-BeTBu.

12. ®akropsl Opanka-Kongona B npubmmwkennn bopra-Onmnenreiimepa.

13. BepositHOCcTH,  KO3hOUIMEHTH  ODWHINTEWHA, CWJIBI  OCHHJUIATOPOB M CCUCHMUS
KoJieOaTeNbHO-BpaLaTeIbHbIX W JJIEKTPOHHBIX TMepexofoB. PacmpeneneHne HHTEHCHMBHOCTEH B
3NIEKTPOHHO-KOJIe0aTeIbHO-BPALIATEIbHBIX CIIEKTPaX.

14. Crpykrypa KoneOareilbHO-BPAIaTeIbHOTO H  BPAIIaTEJBHOTO CIIEKTpa KOMOHMHAIMOHHOTO
paccesiaus. [IpaBuna orbopa.

15. CBoOomHO-CBsI3aHHBIE W CBOOOJHO-CBOOONIHBEIC paJWallMOHHBIC TEPEXOAbl B JIByXaTOMHOM
Monekyine. CTpyKTypa CIIEKTPOB.

16. Tuddysusie cniextpsl. [Ipequcconuanysi.
17. OcHOBBI HEMTUHEHHOUN MOJIEKYJISIPHON CIIEKTPOCKOTHH. J[ByX(p)OTOHHBIE TIEPEXOBI.
18. CybnoruepoBekast ciektpockonus. [Ipasuna otrbopa amst 1ByX(pOTOHHBIX MTEPEXO/IOB.

19. Yopouienne GopMbl CrieKTpoB. MeTobl HETMHEHHOW MOJICKYJISIpHOW crieKTpockonuu. Population
labelling u Polarization labelling.

20. Teopust mMHOroatoMHOM MoJeKyabl. lloBepxHocTH mHOTEHUMANbHOM 3Hepruu. CuMMeTpus u
KJIaCCU(HKALUS MOJIEKYISIPHBIX TEPMOB.

21. Tumbl koneOaHWi W KojeOarelnbHbIE YpPOBHH JHepruu. KBaHTOBaHWE BpalleHHS IIAPOBOTO,
CUMMETPHUYHOTO U aCHMMETPUYHOTO BOTIKOB.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:
burer 1.

1. DOmnekrpoHHasi, konebOaTenpHass W BpallaTelbHas 3HEPTUS MOJEKYJAbl. THUIBI MOJEKYISPHBIX
¢doronepexonoB. JInHeHYaThIN, MOJIOCATHIN U HEMPEPHIBHBIN CIIEKTPHI.

2. W3nyueHne M TOIIOIIEHME CBETAa Ha CBI3aHHO-CBSI3aHHBIX mepexoxax. llpaBuma orGopa mms
3NIEKTPOHHBIX, KoJeOaTeIbHBIX U BpallaTeIbHbIX IepexoaoB. P-, Q-, R-BeTBu.

buier 2.



1. Anmabaruveckoe mnpubmmxkenne bopHa-Onmnenreiimepa. DIEKTPOHHBIE W sIEpHBIC BOJHOBBIC
(YHKUIMM IByXaTOMHOM MOJIEKYNbl. MeTObI BaJICHTHBIX CBA3EH M MOJICKYJISIPHBIX OpOUTaNeH.

2. ®axropsl Ppanka-Kongona B npubmmxennn bopua-Onmnenreiimepa.

Kpurepuu onieHuBanus
Ouenka ommmyHo 10 OammoB - BBICTABIISICTCA ~ CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHUE YBEPEHHO M TBOPYECKU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Omenka ommMyHO 9 OamwioB -  BBICTABISETCA  CTYIACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE NPU PEIIeHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELLICHUAMN.
Ouenka ommyHO 8§ OamwioB - BBICTaBISETCA CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pelIeHnH, ¢ HEKOTOPBIMU HEIO0UeTaMHu.
Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSTh IOJY4YCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJyYECHHBIC PE3YIIbTAThI.
OtmeHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
W 10 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka yHIOBIETBOPUTENBHO 4 Oana - BBICTABISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ymIOBIETBOPUTENBHO 3 Oajula - BBICTABISETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTEIbHOCTH B H3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBJIETBOPUTENHHO 2 Oajuia - BHICTABISAETCS CTYACHTY, KOTOPBI HE 3HAaeT OOJIbIIeH YacTH
OCHOBHOTO COJCpKaHUsI y4eOHOH MpOorpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTEIBHO | 0ajml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH IpoBoxuTCsS Mo Ouieram. B kaxaom OmiieTe mpeacTaBlICHO JiBa TEOPETUYECKUX BOIPOCA.
[lpn mpoBeneHUHM YCHOTO SK3aMeHa oOydaromemycsi npenocrasisercss 30 MUHYT Ha IOATOTOBKY.
Omnpoc obyuaromierocss He JA0DKEH MPEBBIIATh OTHOIO aCTPOHOMHYECKOIO Jaca.



