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AHasiuThyeckad xXuMud, buooprannyeckasa XuMus, BICOKOMOJIEKYIApHbIe COeJluHe-
Hud, KostongHasa xumus, JlazepHasa xuMus, MeJULMHCKasA XMMUA U TOHKUU OpraHu-
YyecKuM cuHTe3, HaHoGHOMaTepuraJsibl U HAHOOHMOTEXHOJIOTHH, Heopranuyeckas xu-
mus, Heprexumus, Opranunyeckas xumusi, Paguoxumus, Pusndeckas xumusa, PyHja-
MeHTaJIbHasA U NPUKJIaJHAsA 3H3UMOJIOTUS, XUMUS MOJIEKYJIIPHBIX U UOHHBIX CUCTEM,
X¥MHUYecKass KHUHeTUKA, XMMUS BbICOKUX 3HEPTHUH, XUMHUSA U TEXHOJIOTUSA BELECTB U

MaTepruasioB, XMUMUSA TBEPAOTO TeJia, JJIEKTPOXUMUSA

dopma o0yyeHHus:
O4YHas

Pabouas nporpaMMa paccMoTpeHa U of,06peHa
Y4eb6HO-MeTOUYECKON KOMUCCHeN daKyIbTeTa
(npotokous Ne1 ot 27.01.2017)

Mocksa 2017



Paboyas mporpamMma JUCHUIIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSITEJIbHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pnsa peannsyeMbIX OCHOBHBIX
npodeccruoHaJIbHBIX 06pa30BaTeJbHbIX IPOrPaMM BhICLIEr0 0Opa30BaHKSA MO HAMPaBJIEHUIO
noaroroBku / cnenuasbHoctd 04.05.01 «®PyHaaMeHTasbHasd W NOpPUKJIAJHAsA XU-
MUsI» (IporpaMMa clelUaJnuTeTa), yTBepaeHHoro npukasom MIY ot 22 wuiong 2011 roga
Ne 729 (B penmakiuu npuka3oB MI'Y ot 22 Hos6ps 2011 roga Ne 1066, ot 21 aekabps 2011
roga Ne 1228, ot 30 gekabps 2011 roga Ne 1289, ot 27 anpesns 2012 roaa Ne 303, ot 30 ge-
kabps 2016 roga Ne 1671).

['op (rozbl) npreMa Ha 0OyyeHUEe

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



1. HauMeHoOBaHWe AUCUUILINHBI (MOAYJs1): CTpOeHre MOJIEKY.JT

2. YpoBeHb BbICIIEr0 060pa30BaHUsA — ClIeMaJIUTeT.

3. HanpaBseHnue nogrotoBku: 04.05.01 dyHaaMeHTaIbHAsA U NPUK/IAJHASA XUMMUS.

4. MecTto aucuunanHbl (Moayss) B cTpykType OOII: 6a3oBas yactb OOII, 6s10k X/I, Moaysib «KBaHTOBasA XUMHUSI».

5. [lnanupyeMble pe3yibTaTbl 00y4yeHHUs M0 AUCHUIIMHE (MOZYJI0), COOTHECEHHBIE C IIJIAHUPYEeMbIMU pe3yJibTaTaMU OCBOEHUsI 0O6pa3oBaTeib-
HOW NporpaMMmbl (KOMIETEHIIMSIMU BBINYCKHUKOB). COOTBETCTBUE pe3y/bTaTOB 00y4eHUs 1o AaHHOMy 3jeMeHTy OIIOII pesysbTaTaM ocBoe-

Hus OIIOII ykazano B 0611ei xapaktepuctuke OIOIL.

KomnereHuusa

Il1aHUpyeMble pe3yJIbTaThl 06yYeHHs 0 JUCHHMIIHHE (MOAYJIIO)

YK-1.C Cnoco6HoCcTh PpOpMyJIMpPOBATh HAy4YHO 06OC-
HOBAHHbIE TUIOTE3bl, CO3/jaBaTh TEOPETUYECKHUE MO-
JleJId IBJIEHUW U MPOLLeCCOB, IPUMEHATb METO/0JI0-
TMI0 HAy4YHOI0 MO3HaHUSA B NpodeccuoHaJbHOU Jes-
TeJIbHOCTHU

YMeTb: HaxoAUTb HEOOX0JUMbIe AJs1 paboThl CBeleHUs B OTKPBIThIX UCTOYHUKAX MH-
dbopmanuu

YMeThb: conocTaBasATh UHGOPMAIMIO U3 Pa3HbIX UCTOYHUKOB, OLleHHUBATb ee JJOCTOBep-
HOCTb

YMeTb: GopMyIMpOBaTh HayyHble FUIOTE3bl IPU 00CYKAEHUH JINTePATyPHbIX U COOCT-
BEHHBIX JJAHHBIX

BjsiaseTh HaBbIKaMHU NOMCKA U KPUTHYECKOTO aHa/In3a HHPOpMAIMU [0 TeME HAy4YHOTO
poeKTa

YK-4.C Cnoco6HOCTb OCYLIECTBJISATh NUCbMEHHYIO U
YCTHYI0 KOMMYHUKAIMI0 HAa TOCYZJapCTBEHHOM SI3bIKe
Poccuiickonn @enepauuu B akaZeMU4YeCKOM U TPO-
deccroHasbHOM cdepax Ha OCHOBE COBPEMEHHBIX
KOMMYHUKATUBHbIX TEXHOJIOTUHN

YMeTb: BbIOUpPAaTh KOMMYHUKAaTUBHO NPUEMJIEMbIN CTHJIb [IeJIOBOTO OOIIEHUS, UCII0JIb-
30BaTh HEOOXO/IMMble SI3bIKOBbIE€ CPECTBA, TAKTUKU U CTPATErUM JJIs PelleHUs] KOM-
MYHUKaTHUBHbIX 33/]a4 B aKaJleMHU4YeCcKOH U npodeccuoHalbHOU chepax

YMeTb: paboTaTh C y4€O6HBIMUA U HAYYHBIMU TEKCTAMHU Pa3HOIr'0 YPOBHS CJI0XKHOCTH, OT-
Beyalol[MMHU 33/la4yaM NpodecCHOHATBbHOU 1eITeIbHOCTH

YK-14.C Cnoco6HOCTb HUCHOJIb30BaTh COBPEMEHHBIE
MHGOPMaAIMOHHO-KOMMYHHUKAIUOHHbIE TEXHOJIOTUH
B aKajieMHUuecKod u npodeccuoHasbHOM chepax

YMeTh: UCN0J1b30BaTh NPOrpaMMHbIe CPeJACTBA Y/aJIeHHOT0 KOJIJIEKTUBHOTO JOCTyINa
JUJIs1 pellieHUs] 3a/ja4 HayYHOU J1esITEe/IbHOCTH

YMeTh: 0J1b30BaThCs NPOrPaMMHBIMU CPeZCTBaMH, aBTOMaTU3UPYIOIUMHU 06paboTKy
JlaHHBIX (ynpaBJjieHHe 6a3aMu JaHHBIX, CTaTUCTHYecKas 006paboTKa, BM3yaau3alusa U
T.IL.)

BiiageTsb: HaBblkaMu o6MeHa npodeccuoHalbHON MHPOpMalyell ¢ y4eTOM OCHOBHBIX
TpeboBaHWN MHOPMALIMOHHOW 6€30MaCHOCTHU

OIIK-1.C. Cnoco6bHOCTh pellaThb COBPEMEHHbIE MPO-
6seMbl QyHJAAMEHTaJIbHOW W TNPUKJIAJHOU XHUMHH,

3HaTh: OCHOBHbIE MPUOJIUKEHUS] KBAHTOBOM XUMHUH W NMPUHIMIIBI METOJIOB, UCIOJIb-
3yeMbIX IPU pacyeTax 3JIEKTPOHHOU CTPYKTYpPbl, CTPOEHHUSI U peaKLIMOHHOMW COCOBHO-

3




HCII0JIb3YyAd MEe€TOA4O0JIOTUK0 HAYYHOr'o rnoaxoaa U CHUcC-
TeMy Q)yHﬂaMeHTaﬂbeIX XHUMUYECKUX TOHATUU U
3aKOHOB

CTU XUMHUYECKUX COeIMHEHU I

3HaTh rpaHuIlbl IPUMEHUMOCTH PacyeTHBIX pe3y/bTaTOB KBAHTOBOW MeXaHHUKHU B CTa-
TUCTUYECKOU TEepMOJMHAMHKE, TEOPHUU 3JIEMEHTAPHOTO aKTa XUMHUYECKUX IpeBpalle-
HUM, MOJIEKY/ISIPHOM CIIEKTPOCKOIIMU U JPYTUX pa3/esiaX COBpeMEHHON XUMUU

YMeTb: 1CN0/Ib30BaTh TEOPETHUYECKHE MOJIENU [IJi1 000CHOBAHHUS CTPOEHUS U peaKIy-
OHHOM CIIOCOOGHOCTU BELIEeCTB PA3JIMYHOW MPUPOJbI, MJIAHHPOBAHUS CHUHTETHUYECKUX
paboT

OIIK-3.C. Cnoco6HOCTb UCNO0JIb30BAaTh METO/bl PETU-
CTpalUy U 06paboOTKHU pe3yIbTaTOB 3KCIEPHUMEHTOB,
B TOM 4YHCJIe, [IOJIyYeHHbIX Ha COBPEMEHHOM Hay4-
HOM 060pyZI0BaHUU

3HaTh: Tpe6GoBaHUSA K OQOPMJIEHHI0 U MpEACTAaBJEHUI0 pPe3yJbTAaTOB KBAaHTOBO-
XUMHUYECKUX PACYETHBIX PaboT

YMeTh: nosiyyaTh CTPYKTYpHbIE, 3HepreTU4YeCcKHe U ClleKTpasibHble JaHHbIe, IPOBOAUTD
HX MaTeMaTHU4YeCcKyl0 06paboTKy

YMeThb: NpOBOAUTb MaTeMaTH4YeCKyl0 0OpabOTKy CTPYKTYPHBIX, 3HEpPreTHUYeCcKHUX M
CTMeKTpaJIbHbIX JJAHHBIX, 000611aTh N0Jy4YeHHbIe Pe3yJbTaThI

BiiageThb: HaBblKaMU 0pOPMJIEHUS] TPOTOKOJIOB PE3YJIbTATOB U3YyYEHUSI CTPYKTYPHBIX,
SHepreTUYECKUX U CHEeKTPAIbHbBIX XapaKTEPUCTUK MOJIEKYT

OIIK-4.C. CnocoO6HOCTb CcO3JaBaTb MaTeMaTHYecKHe
MoJiesid npodecCUOHANbHBIX 33/la4, YYUTHIBATh OT-
paHWYEeHUs] WM TPaHULbl NPHUMEHUMOCTH MOJEJIEH,
MHTEPNPETHUPOBATh MOJYyYEeHHble MaTeMaTU4YecKUe
pe3ybTaThl

3HaTh: MaTeMaTU4yeckde U GU3UUYECKHE MOJIEU, UCI0JIb3yEMblE NPU PELIEHHUU THUIIO-
BbIX 33/1a4 Kypca CTpoeHHe MOJIEKY.JT

3HaTh: OrpaHUYEHHUs] U FPAHUIbI IPUMEHUMOCTH PU3UIECKUX U MaTEMAaTHYECKUX MO-
Jejiedl B XUMUH

YMeTb: UHTEpNpPeTUPOBATh pe3yJbTaTbl GU3UKO-MAaTEMAaTHYECKOTO MOJEeJUPOBAHUS
CBOHMCTB XMUMUYECKHX 00 bEKTOB

BiageTb: HaBbIKaMy pU3UKO-MaTeEMAaTUUYECKOT0 MOJEJMPOBAHUS CBOMCTB XUMHUUYECKUX
00'bEKTOB U NNPOLECCOB C UX yYaCTUEM

OIIK-5.C. Cnoco6HOCTh UCN0Jb30BaTh COBPpEMEHHbIE
pacyeTHO-TeopeTHYECKHE MeTO/Ibl U3y4YeHUsI
CBOMCTB BelLleCTB U NPOLECCOB C UX ydyacTUeM IpHU
peleHUH podecCHOHANbHbIX 33/a4

3HATh: CTPYKTYpHBIE, SHEPTeTUYECKHE U CIIEKTPabHbIE XapaKTEPUCTUKH MOJIEKYJISAP-
HBbIX CUCTEM, KOTOpble MOTYT ObITh ONpeJesieHbl C HMCIOJIb30BAaHHEM COBpPEMEHHbBIX
KBAaHTOBOXMMHWYECKUX METO/J0B PACUeTOB M IKCIIEPUMEHTA/IbHbIX CIEKTPOCKOMUYECKHUX
NO/IXO/I0B

YMeTh: O1leHUTb KOPPEKTHOCTb pe3y/IbTaTOB TeOPeTUYECKUX PACYeTOB U SKCIIepUMEH-
TaJIbHOTO OIpeJ/ie/IeHUs] CTPYKTYPHBIX, JHEPreTUYeCKUX U CIeKTPaJbHbIX XapaKTepHu-
CTHK MOJIEKYJISIPHBIX CUCTEM

OIIK-6.C. Cnoco6HOCTh HUCMO0Jb30BaTh B Mpodeccuo-
HaJIbHOM JeaATeJbHOCTH 6a30Bble 3HAHUA B 00JIaCTH
bU3UKU U MaTeEMaTUKHU

YMeTh: UCN0J1b30BaTh $U3HYeCKHe 3aKOHbl U NpeJCTaBJeHUsl NPU HMHTeplpeTaluu
ypaBHEHUH, onpeJe/AINX g/lepHble COCTOSHUA MOJIEKYJISPHBIX CUCTEM U BEPOSTHO-
CTU U3MEHEHUs COCTOSTHUM CUCTeM IpHU B3aUMOJEUCTBUU C U3Jy4YEeHUEM, U pe3yJibTa-
TOB, IOJIY4YE€HHBIX [IPU UX pellleHUH
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YMeTh: NpOBOAUTL HeOOXOAMMble MaTeMaTH4YeCKHe NpeoOpa3oBaHUA NPHU pelleHUHU
3a/la4 CTPOEHHUA U JUHAMUKU MOJIEKY.T

BJsi1afeThb: HaBbIKaMU MCI0JIb30BaHUA 6a30BbIX GU3MYECKUX 3HAHUM NIPU pelleHUU XU-
MHYeCKHX 33434

OIIK-7.C. Cnoco6HOCTh COOHpaATh, aHAJIU3UPOBATh, | 3HATh: OCHOBHbIE 06a3bl JAaHHbIX B 00JIaCTH CTPYKTYPHOW, SHEPTEeTHYECKOU U CIEeK-
06pabaThIBaTh M MPEACTABJAATh HHGOPMAIUIO C UC- | TPaJIbHOW HHPOpMaAL UK

N0JIb30BaHUEM COBPEMEHHBIX KOMIIbIOTEPHBIX TeX- | YMeTb: KOPPEKTHO COCTAaBJSATbH MOMCKOBBIM 3anpoc UHPOpPMALUK CTPYKTYPHO-
HOJIOTUH, 061IUX U TPOPECCUOHAIbHBIX 623 JAHHBIX | 9HEPTeTHUYECKOTO U CHEKTPOCKOMUYECKOTO CO/lep-KaHus

BiageTh: HaBblKaMu paboThl ¢ NpodecCUOHAJbHBIMU 06a3aMU JJaHHBIX CTPYKTYPHO-
9HEPreTHYeCKOro U CIEKTPOCKONUYECKOTo Npoduis

OIIK-9.C. Cnoco6HOCTh MNpPeACTaBJATh pe3yJbTaThl | 3HATh: TPeOOBaHUSA K 0POPMJIEHUIO U MPEACTABJEHUI0 pe3yJIbTaTOB paboT B 06/1aCTH
npopeccuoHaJbHON JieATeJIbHOCTU B YCTHOM U | CTPOEHMS M JMHAMUKHU MOJIEKYI

NMCbMeHHOW GopMe B COOTBETCTBUM C HOPpMaMH M
NpaBUJaMU, IPUHATBIMU B NpPodecCUOHATBHOM CO-
ob1ecTse

6. 06'beM AUCHUIINHBI (MOAYJISA) B 3a4€THBIX eJMHUIIAX C YKa3aHUEM KOJIMYeCTBa aKaJleMUYeCKUX UM aCTPOHOMUYECKHX YaCOB, Bbl/IeJIEHHBIX
Ha KOHTAKTHYI0 paboTy 06y4arwlMXce C IpenojaBaTesieM (110 BUaM y4eOHbIX 3aHATHI) U HAa CAMOCTOSITE/bHYI0 paboTy 06y4aroluXcs:

06vem ducyunauHsl (Mody1s1) cocmasassem 4 3ayemHble eduHuysl, ececo 144 vaca, us komopwix 80 uacose cocmasssiem KOHMakmuas paboma
cmydenma c npenodasamesaem (36 yacos saHAMuUsA N€KYUOHHO20 muna, 36 yacos 3aHAMUs ceMUHapcko20 muna, 4 4aca 2pynnogwvlx KOHCY/1bma-
yuti, 4 waca meponpussmuil mekywe2o KOHMpO51 ycnesaemMocmu U npomexicymo4Hol ammecmayuu), 64 waca cocmas1siem camocmosimeabHas pa-
6oma yyaujez2ocsl.

7. BxoziHbIE TpeO6OBaHUA JJI OCBOEHUS AUCLUILINHBI (MOAy/14), Ipe/iBapUTe/bHbIE yCI0BUS.
151 Toro 4To6bl OpMUPOBAHUE JAHHOW KOMIIETEHIIMU ObIJI0O BO3MOXXHO, 00y4YalOIIMKICA JOIKEH

3HaTh: OCHOBbI MaTeMaTHU4YeCKOr0 aHa/I13a, IUHENHOH aare6pbl, TEOPUM BEPOSITHOCTH, METO/I0B pellleHUs1 AudPepeHualbHbIX YpPaBHEHUHN U
ypaBHEHHUU MaTeMaTH4YeCKOM QU3UKH, a TaKXKe TaKUX paszesoB GU3UKH, KaK MeXaHHWKa U 3J1eKTPUYeCcTBO, KoJlebaHUs, MTOJIHbl U ONTHUKA, TEO-
peTHYecKas MexaHUKa U KBAHTOBasA MeXaHUKa B 06'beMe COOTBETCTBYIOLIUX KypcoB XUMHUUecKoro ¢akysapreta MI'Y;

yMeTb: GOpMYyJIMPOBaTh M pelllaTh KOHKPeTHbIe 33/la4l Ha OCHOBE 3aKOHOB U 3aKOHOMEPHOCTEH, YCBOEHHBIX B PAa3/IMUYHBIX Kypcax; 0JIy4aThb
pacyeTHbIe OLleHKH UCKOMBIX BeJIMYMH, TPOBOJUTh UX MaTeEMaTUYECKY0 00paboTKy, 0600611aTh [10Jly4eHHbIe Pe3y/bTaThl;

BJIaJleTh: pacyeTHbIMU MeTO/JJaMU pelieHUs JudPepeHIMaNbHbIX U UHTeTpo-AuddepeHIMalIbHbIX ypaBHEHUH, HaBbIKaMU IOMCKa HEOOX01-
MbIX IaHHBIX B OTKPbIThIX UCTOYHHKAX (B TOM 4McJie, B UHGOPMAILMOHHbIX 6a3ax JJaHHbIX).




8. CozieprkaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HaumMeHoBaHuMe Hu KpaTkoe co- | Bcero B ToM uucie
Jlep>KkaHue pa3jesioB U TeM Auc- | (4acsi)
IUILUIMHBI (MOAYIS), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAelCTBUU Cc npeno- | CamocrosaTebHAs1 pa6o-
JAaBaTeJieM), 4Yachl Ta 00y4yaruierocs, 4acbl
dopma npomMexxyTOyHOM arTe- W3 HUX 13 HUX
CTalud N0 AUCHUIUIMHEe (Moay-
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Tema 1. MosiekysisipHas 3aa4a B 5 2 2 4 1 1
KBaHTOBOM MeXaHUKe
Tema 2. AHa/M3 9epHBIX [ BUXKe- 5 2 2 4 1 1
HUU MOJIEKYJISIPHOU CUCTEMBI
Tema 3. AHasiu3 BpalaTeJabHOU Au- | 8 4 2 6 2 2
HaMUKHU MOJIEKYJIIPHOW CUCTEMBI
Tema 4. KosiebaHus MoJieKy.J1 6 2 2 4 2 2
Tema 5. AHrapMoHu3M U B3auMo- | 6 2 2 4 2 2
JelcTBUe KoJie6aHUH
Tema 6. /IBikeHHsSI OOJIBIIOM aM- | 6 2 2 4 2 2




IVINTYAbI B MOJIEKYJIAX

Tema 7. JJIEKTPOHHO-
KoJjiebaTeJIbHOE B3aUMO/IeHCTBHE

Tema 8. 0606111eHHE 0COGEHHOCTEHN
Y MEeTO/|0B pelleHud 1/lepHOoH 3a-
Jadu

Tema 9. MoJiekyJia BO BHELLIHEM
3JIEKTPOMArHUTHOM MoJie

Tema 10. [Ipoueccol norsoueHus U
HCIYCKaHUS U3JIyYeHUs

Tema 11. IIpaBusia oT60pa B CHEK-
Tpax MOTJIOLEHUS

Tema 12. KonebaTenbHO-
BpalllaTesibHble CIEKTPHI MOTJI01Ie-
HUSI MHOTOATOMHBIX MOJIEKY.JT

Tema 13. B3aumogencTBue MOJIEKY
C 3JIEKTPOMarHUTHBIM M0JieM: 3-
beKTbl, KBaJ[paTUYHbIE 110 HANPS-
YKEHHOCTH NPUJIO)KEHHOTO 0JIF

Tema 14. CnieKTpbl paccessHUA

Tema 15. CocTosiHMSI MOJIEKYJI B
MarHUTHBIX NOJIAX

Tema 16. TeopeTUuyeckre OCHOBBI
MarHUTHO-PE30HAHCHBIX METO/I0B




[IpoMexyTo4yHas aTTecTanud 3k3da- | 36 36
MeH

HToro 144 36 36 4 4 80 28 64

9. O6pa3oBaTe/ibHble TEXHOJIOTUU:
-MCI0JIb30BaHUE CPeJICTB JUCTAHIIMOHHOTO CONMPOBOX/AEHUA y4eOHOro Npouecca;
-fpenojiaBaHue JUCLUILJIMH B pOopMe aBTOPCKUX KYPCOB IO MpOrpaMMaM, COCTaBJe€HHbIM Ha OCHOBe pe3y/ibTaTOB MCC/JAeJ0BaHHUN Hayy-
HbIX WKoJa MI'Y.

10. Yye6HO-MeTOAMYECKHE MaTepHaibl [JIs1 CAMOCTOSITEIbHOM paboThI 10 AUCLUILIMHE (MOAYJII0):

Y4eO6HUKU U MOHOTpaduH, OCBellalolLe OTAe/bHble pa3/elibl Kypca; MeTouuecKre pa3paboTKH, MOCBSALeHHble 9KCIEPUMEHTaIbHON perucT-
palyy ¥ aHAJIU3Y 3JIEKTPOHHBIX U KOJIe6aTeJbHBIX CIEKTPOB, HalleJIEHHOMY HA U3BJIeYeHHEe CTPYKTYPHBIX U JHEPreTHUYEeCKUX XapaKTEePUCTUK
MOJIEKYJI.

JluTtepaTtypa A/ yriay6JeHHOT 0 U3yUeHUS:
1. ®.Bankep, I1. MeHcen, "CuMMeTpHs MoJIeKyJl U clieKTpockonus”, Mocksa: Mup, 2004.
2. ILA.BpayH, A.A. Kucenes, "BBeieHHe B TeOpUI0 MOJIEKYJISAPHBIX cieKTpoB", JlennHrpaz: Usa. JII'Y, 1983.
3. A.A Masnbues, "TeopeTU4eCKol BBeJleHUE K IPAKTUYECKUM paboTaM Mo MOJIEKYJISIPHOU cieKTpockonuu”, MockBa: Usg. MI'Y, 1975.
4. T.Tepubepr, “3/IeKTPOHHbIE CIEKTPbl U CTPOEHHUE JBYXaTOMHBIX MoJyiekya”, M: Mup, 1967.
5. T.Tepubepr, “3/1eKTpOHHbIE COHEKTPHl U CTPOEHUE MHOTOAaTOMHBIX MoJieKkya”, M: Mup, 1969.

11. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOM M BCIIOMOTaTeJbHON yueOHOU JIUTEepaTyphbl KO BCEMY KYpCY

OcHOBHas JiuTEpaTypa

1. V. ®uaiirep, "CTpoeHue U JUHaMUKa MoJieKy1", MockBa: Mup, 1982, Tom 1 (rz1aBsl 1, 3, 4).

2. A.C. laBbioB, "KBaHTOBas MexaHuKa", MockBa: ®uamatauT, 1963 (rs1aBel 9 u 12)

3. 10.B. HoBakoBckas. "MosiekyasipHble cucTeMbl. Teopusi CTpoeHUsI U B3aUMOAEUCTBUSA ¢ u3aydeHueM", yacTh Il "KBaHTOBBIE cocTOSIHUSA
MoJieky1", MockBa: YPCC, 2004.

4. 10.B. HoBakoBckas, "MoJieKyJIsipHble CUCTEMBI: TEOPUS CTPOEHUS U B3aUMOJelcTBUSA c udaydyeHueM", Mocksa: YPCC, 2004, y. I1I "[Tony-
KJlaccuyeckasl TeopUsl B3aUMOJIeMCTBUA MOJIeKy.JI ¢ u3aydeHueM", Mocksa: YPCC, 2004.

5. JLA. Jlangay, E.M. Jluduiun, T. 3 "KBaHToBass MexaHUKa (HepeassTUBUCTCKasi Teopus)", MockBa: Hayka, 1989 (rsiaBel 6 u 13).



JlonosIHUTEe/IbHAsA JIUTEpaTypa

E. Bunbcon, [Ix. [lemnyc, I1. Kpocc. "Teopus kosiebaTesbHbIX CIEKTPOB MoJieKy', MockBa: U3a. uH. iuT., 1960.
JI.J. Naupgay, E.M. Jludwmun, "Teopusa noaa” (tTom 2). MockBa: Hayka, 1988.

JI.A. laupgay, E.M. Jludumun, "Mexanuka” (Tom 1). MockBa: Hayka, 1988.

B.M. TateBckuii, “Ctpoenue Mmosekysn”, MockBa: Xumus, 1977.

P. iparo, "®u3uueckue MmeToAbl B XuMuun", 2 Toma, MockBa: Mup, 1981.

G Wi

12. fI3bIk npenojaBaHus — pyCCKUU

13. [IpennogaBarenu:
HOBAKOBCKAAl 10JIUA BAJIUMOBHA, poktop ¢u3MKO-MaTeMaTUYeCKUX Hayk, npodeccop kadenpbl ¢usmdyeckod xumuu MIY,

jvnovakovskaya@gmail. com

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AMMbIe /ISl OLLeHKH pe3y/IbTaTOB 00yYeHus

O6pasLbl OLEHOYHBIX CPeJCTB JJI TeKYyILero KOHTPOoJIl yCBOEHUs MaTepHallia U IPOMeXyTOYHOM aTTeCcTallUMu - 3K3aMeHa. Ha ak3ameHe
IpOBepsIeTCs AOCTHXKEeHUE pe3yJIbTaTOB 00y4eHUs], IepeuynCcIeHHbIX B I1.5.

Bonpocsl K KOJIJIOKBUYMY

1. MounekynsipHas 3a/jlaya B KBaHTOBOM MexaHUKe. CTaljMoHapHoe ypaBHeHue lllpenuHrepa u sifiepHas 3aja4a B aZjdabaTUYECKOM NPU-
O6/1>KeHU . AlMabaTU4eCKMU OTeHIMal U TeopeMa ['esibMaHa-PeliHMaHa.

2. JlaGopaTopHasi U MOJIEKYJISpHAsA CUCTEeMbI KOOPJUHAT. AHA/IM3 JUHAMUKH SZePHOU MOACUCTEMBI: YCJIOBUS JKKApTa U BblJleJIeHUE KU-
HEeTHUYEeCKOW 3HEPTUHU NOCTyNaTeJbHOTr0 IBMXKEHUS, BpallleHUsl U KoJle6aHUM MOJIEKYJIbI.

3. BpauieHue MosieKysIpHOU cucTeMbl. [JIaBHbIE OCH MHepMU. MoJsieKyJisipHble BOJTYKHU: chepruyecKrue, CHMMETPHUYHbIE U aCHMMeTpHY-
Hble; CBSI3b C CUMMeTpHeH sJepHol koHbUrypanuu. BpamartenbHas ¢yHKUUsA ['aMUIbTOHA U BpalllaTesJbHble MOCTOsIHHbIE. O61UI
BU/] pellleHUs BpalllaTeJbHOM 33/1a4uM B C/y4dae chepuyeCKUX U CUMMETPUYHBIX BOJYKOB. BapualnmoHHbBINA MOAX0/ K aHAJU3Y COCTOSI-
HUH aCUMMETPUYHBIX BOJTYKOB. CHEKTPBI 3HEPTeTUYECKUX COCTOSTHUN Pa3JIMYHbIX BOJTYKOB.

4. KosnebaHus Mosieky/. KBajipaTuuHasi annpoKcuMalus ajuabaThuyeckoro noteHuuassa. HopmanbHble KoopuHaThl. MoJiesib KoJieb1to-
melcs MOJIEKYJIbl KaK COBOKYIHOCTH HEB3aUMOJEUCTBYIOIINX TAPMOHUYECKUX OCHUJLIATOPOB. CUMMeTpUs KoJiebaHUi. HeBbIpoxk-
JleHHbIE U BbIPOXK/eHHble KOJIe6aHus.



10.

11.

12.

13.

14.

15.

AHrapMoHMU3M M B3auMMOJeNCTBUE KoJiebaHUU. [IpuMeHeHHe Teopur BO3MYIEHUHN JJis1 YTOUHEHUS pellleHUuH KosiebaTe/bHOU 3a4a4u
Y NIpe/iCTaBJeHNe 3JHEPTUH KoJiebaTe/IbHbIX COCTOSIHUM MOJIEKYJ B BUJe psJia 0 CTeneHsAM (vi + %2).

YdeT kosie6aTeIbHO-BpalllaTe/IbHOIO0 B3aUMO/JEUCTBUSA B PaMKaX TeOPUM BO3MYLIEHUM U 3aBUCUMOCTb BpalllaTeJbHbIX NOCTOSHHbBIX
OT K0JIeO6aTeJIbHOTO BO30YKAeHHUA MOJIEKY L.

JIBr>XeHHMA 60/IbILIOM aMIJIMTY/bl B MoJieKyJ1ax. OnopHas KoH$uUrypauus. BHyTpeHHee BpalleHue: aHaJIU3 3a/jla4yM C UCII0JIb30BaHUEM
BapHalMOHHOrO nozAxoza. CB060JHOe U 3aTOPMOXKEHHOE BpallleHHe, KpyTU/IbHbIe KOJle0aHus.

JJIeKTPOHHO-KOJIebaTeJlbHOE B3aMMOJIeHCTBHE. YUeT CMellleHUH s/lep KaK BO3MYyIllleHUs 3/1IeKTPOHHOU 3aza4u. IddekT AHa-Tesnepa:
HeyCTOWYMBOCTb BbICOKOCUMMETPUYHBIX KOHPUTypaLUH /iep B BBIPOXKAEHHBIX 3JIEKTPOHHBIX COCTOSIHUSAX.

Mosiekysia B moJie 3JIeKTPOMarHMUTHOW BOJIHBL. BpeMeHHoe ypaBHeHue lllpeguHrepa U yca0BUA NPUMEHUMOCTH BPEeMEHHON TeOpHuHU
BO3MYLIEHUI NIpU aHa/IU3e COCTOSAHUM MoJieKyJl. [Iponeccel, onuceiBaeMble B IEPBOM U BTOPOM NOPAAKAX TEOPUU BO3MYILEHUH: 110-
IJIOLeHMe, UCIIyCKaHMe U paccessHUe u3JiydeHusd. [losyknaccuyeckas Teopys B3aUMOAEHCTBUA MOJIEKYJI C U3JIyYeHHUEM.

[Tornomenue U ucnyckaHue usaydeHust. OnieHKa BEpOSATHOCTH MPOLLECCOB B JUINOJbHOM NpUOaMxKeHUH. [IpaBuia oT60pa B cieKTpax
norsoweHus. [[pubamKeHHbIN XapaKTep NpaBuJ 0TO0OpPa U UCIOJIb30BaHUE MeTO/ia pa3/ie/ieHHUs IepeMeHHbIX [IPU UX BbIBOJIE.
JJIeKTPOHHbIE CIIEKTpPHI NorJouieHus Moseky.1. [Ipunnun @panka-Kongona. KosebaTenbHas cTpyKTypa nosiockl U paktopbl PpaHka-
KonpoHa.

BpamaTesbHble U KoJiebaTebHO-BpalaTe/bHble CIEKTPhI MOIJIOLEeHUs ABYXaTOMHBIX MoJieKyJ. [IpaBuia oTbopa [ COOTBETCT-
BYIOLIIMX [lepexo/10B. BpalaTesbHas CTpyKTypa 0J10Chl KOJ1e6aTeJIbHOr'0 CIEKTpa.

KosebaTesbHO-BpallaTebHble CIEKTPHI MOIJIOIMIEHUS MHOTOATOMHbBIX MOJIeKyJ. BpauiaTesnbHble KOHTYpbl nojoc. PyHaaMeHTab-
Hble, COCTaBHbIe U 06epPTOHHBIE IIepeXO/bl B CIEKTPaX.

[IpaBusia oTbopa B cneKTpax paccessHUs. [IpubIMKeHHbIN XxapaKTep MpaBUJ 0T60pa U MCNOJb30BaHUe MeTO/ia pa3/iesleHUsl epeMeH-
HBIX [IPU UX BBIBOJIE.

KosnebaTesbHO-BpalaTe/bHble CIEKTPbl KOMOWHALIMOHHOTO paccessHUsl MHOT0aTOMHBIX MOJIEKYJI: IpaBuJia 0Toopa.

BapuaHTbI KOHTPOJIBHBIX Pa6oT
KouTposabHad paborta 1

L Ol'lpe,ﬂ,eflMTb TN MOZTERYNTIAPHOIO BONIYKA U OUEHNTE COOTHOLWEHUE NMaBHbIX MOMEHTOB MHEPUNKN NPedOXKEHHbIX HaCTULL. YkasaTb Ha PUCYHKE

MOJIEKYJIIPHOM CTPYKTYPbl PacroJioKeHHe 0Cell MOJIEKYJIIPHOM CUCTEMbI KOOPUHAT, MPOKOMMEHTUPOBAB UX MOJIOXKEHUE 110 OTHOLIe-
HUIO K OIlpe/ieJIeHHbIM CTPYKTYPHBbIM GparMeHTaM U /WM 371eMeHTaM CUMMeTPHUH YaCTULbI.

® Omnpee/yTh TOYEUYHYIO FPYINIY CUMMETPHUH, MOCTPOUTH KoJiebaTe/bHOe NMpeACTaBJIeHUE U yKa3aTh, CKOJBKO KOJIe6aHUN KaKOW CUM-
MeTpPUH eCTb Y IpeJJI0OKeHHON MOJIEKYJIbI.
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® Ha oCHOBaHMMU Ipe/CTaBJeHHbIX B TabJ/MLe 3HAYeHUH NPeJJIOKUTh alllIPpOKCUMAalLMI0 ce4YeHUs1 IOBEPXHOCTH NMOTEeHIMaJbHON 3HEPIUH,
OTBeYalolllero BHyTPeHHEMY BpallleHHI0 QYHKLHOHANIBHBIX IPYNN B NpejJoKeHHON MoJiekyJie. [loCHUTh BbIOOp KOOpPAMHATHI U OXa-
paKTepu30BaThb CTPYKTYpPhI, OTBeYalollMe 3KCTpeMaJbHbIM TOYKaM JaHHOTO cedyeHUsl. CpaBHUTe pe3y/ibTaThl, MOJy4Yaroliuecs Npy Uc-
I10JIb30BaHUHU OZJHOI'0 HauboJlee CyLeCTBEHHOTO 4yeHa psaja Pypbe U IpU ero AONOJHEHUH CIeLyLUM C MOAXOAALMM IePUOJOM .

KouTpoJsabHadg paboTta 2

® Onpenenute yucao JUHUK B UK- criekTpax norJioleHuss U KOMOMHAMOHHOTO pacCessHUS MPe/IJIOKEHHON MOJIEKYJIBI.

® @OopMasbHO OJJHOKPATHO BO30YyKJeHHble KOHQUTypalMi MOJIEKYJIbl MOTYT BO3HUKATh NpPU Mepexofie 3JeKTPOHA C BbICLIEH 3aHATOMN
MoJiekyisipHoU op6uTanu (B3MO) Ha BupTyasbHble opouTanu (MO). CuuTtas oJHOAeTepMUHAHTHOE NMPUOGIMKeHHe TPUMEHUMBIM JJIst
ONMCAaHUSA BCEX UHTEPECYIUINX COCTOSSHUN MOJIEKYJIbI Y MoJ1aras U3MeHeHHe OCTaJIbHBIX OpOUTAael IPU TaKOM BO30YKJeHUHU NpeHeo-
peXUMO MaJibIM, HA OCHOBaHUH NpPHUBeJeHHbIX U300pakeHui B3MO g psja BuptyanbHbix MO yka3aTb, Kakue BO30yXKJeHHS C HAUOO0JIb-
el BepOATHOCTBIO NOKHbBI peaiu30BaThCA MPHU MOTJIOIEHUN JAaHHOW MOJIEKYJIOW SHEPTHUU U3JIYYeHHUS C OAXOASALLeN YaCTOTOH, a Ka-
KHe HauMeHee BEPOSITHBI.

® (CoruiacHo aHanusy JIIP-cnekTpa npeasiokeHHOTro paZjliKaja OblIM onpezesieHbl KOHCTAaHThI CBEPXTOHKOrO B3auMogerctBus. Ha ocHo-
BaHUU 3THX JIaHHBIX ONpPEJeJUTh XapaKTep JIOKaJIXU3al UK OpOUTAIM HeCIAPEHHOTO 3JIEKTPOHA U NMpPEJCTAaBUTh KaueCTBEHHbIN BU/J, 3a-
peructpupoBaHHoro JIIP-crnekTpa.

Bonpocel A1 NOATrOTOBKM K 9K3aMEeHY:
1. fApepHas 3aaya B aiuabaTU4eCKOM NPUOIMKEHUU. AflMabaTHYeCKUU ToTeHUa U TeopeMa ['eibMaHa-PeliHMaHa.

2. YcnoBuA JKKapTa, FpaHULbl UX IPUMEHUMOCTH U pas/esieHHe NOCTYIaTeJbHOr0 ABUXKEeHHU, BpallieHUs U KoJle6aHUU MOJIEKYJIb.

3. BpaujeHnue mosiekynsipHOM cucTeMbl. [1aBHbIe oc uHepuuU. Kiaccudukanysa MosieKyJIsipHbIX BOJTYKOB; CBSI3b C CHMMeTpHUeH dajiep-
HOU KOHQUTYpALUH.

4. BpamaTesnbHas ¢yHKUUA [aMUIbTOHA M BpalaTesbHble NOCTOssHHble. O6GLIMI BUJ pelleHUs BpallaTeJbHOU 3aJjauu B ciaydae coe-
pHUYECKUX U CHMMETPHUYHBIX BOJYKOB.

5. Kosiebanusa moJsieKkys1. AnpoKkcuManus afuabaTruiecKkoro noreHnuyana. HopMmanasHbele KOopJMHATHI U HOpMaJibHbIEe KOJIe6aHHUA.

6. KosiebaHns MHOroaTOMHBIX MoJieKyJl. CHMMeTpHUs KoslebaHUW. HeBbIpoXKieHHbIe U BBIPOXK/JeHHbIe KOJe0aHus.

7. AHrapMoHH3M U B3aUMOJelcTBUe KosebaHUU. [[puMeHeHMe TeopuU BO3MYILEHUHN [/ yTOYHEHUS pelleHUuU KoJiebaTeJbHOU 3a/a-
qU.

8. KosiebaTesbHO-BpalaTe/bHOE B3aUMO/€MCTBYE: 3aBUCUMOCTDb BpallaTe/bHbIX NOCTOSHHBIX OT KOJ1e6aTeJbHOI'0 BO30YXAeHUsA MO-
JIEKYJL.
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10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.
24.

MosiekyJibl C BHyTPEHHUM BpalleHUueM: aHa/Iu3 3a/lauyM C UCN0JIb30BaHUEM BapUallMOHHOr0 noaxoAa. CBo60HOe ¥ 3aTOPMOXKEHHOE
BpallleHUe, KPYyTUJIbHbIe KOJIeOaHHUA.

JJIEKTPOHHO-KO0JIe6aTe/IbHOe B3aUMO/IeMCTBUE. YCTONYHNBOCTb BBICOKOCUMMETPUUHBIX KOHGUTypanui saaep. Iddekt Ana-Tennepa.
MosiekyJia B IOCTOAHHOM 3JIEKTPUYECKOM I10J1e. DJIeKTPUYeCKHUU JUIIOJIbHBIA MOMEHT Y NOJIAPU3YyEeMOCTb MOJIEKYJIB.

MoJiekyJia B IOCTOSSHHOM MarHUTHOM NoJie. MarHUTHbIN AUNOJBbHBIN MOMEHT. D PeKT 3eeMaHa..

BepoAaTHOCTH Npo1,eccoB NOIJIOIEHUA U UCITyCKAaHUSA, ONIMCbIBaeMbIX B [IEPBOM MTOps/Ke TEOPUH BO3MYILEHUH, IPU IeMCTBUU HA MO-
JIEKyJ1y [10JIs1 3JIEKTPOMarHUTHOU BOJIHBL. JIUTIOJIBHOE IPUOJIMIKEHUe.

BeposATHOCTH NpoOLeCCOB paccessHUs, ONMUCbIBa€MbIX BO BTOPOM NOpPSAAKE TEOPUU BO3MYIIEHUH, IPU JeMCTBUU Ha MOJIEKYJY MOJIA
3JIEKTPOMAarHUTHOX BOJIHBL.

deHoMeHoOIOTUYECKAs MOJeb JUHIITeNHA: paBHOBECHOE COCTOSIHME CHUCTEMbl «MoOJIeKyJsa B IoJie usaydeHus». KoapounnueHTsl
JVHIITEeNHA.

[IpaBusia oTbopa B ciekTpax norJoieHus. [[pubarMkeHHbIN XapakTep NpaBUJ 0T60pa U MCNOJIb30BaHUE MeTO/la pa3/iesleHUs nepe-
MEHHBIX [IPU UX BBIBOJIE.

JJIeKTPOHHbIE CEKTPbI NorJoleHns MoJekyl. [Ipuanun @panka-Kongona. KosebaTesnbHas cTpyKTypa noJsiocsl U paktopbl OpaH-
ka-KoHoHa (Ha npuMepe [ByXaTOMHOUM MOJIEKYJIbI).

BpamaTesbHble CieKTPEI MOTJIOLLEHUA JBYXaTOMHBIX MoJieKyJ1. [IpaBusa oT6opa.

KosnebaTesbHO-BpallaTe/ibHble CIEKTPHI NOIJIOIEHUS ABYXaTOMHbBIX MoJieKyJl. [IpaBuia oT6opa ¥ BpallaTesabHas CTPYKTypa M0JI0-
Cbl K0J1e6aTeIbHOTO CIIeKTpa.

KosnebaTesnbHO-BpalaTeJbHble CIEKTPHI NOTJ/IOLEHUA MHOTOATOMHBIX MoJIeKyJ1. PyHjlaMeHTa/lbHble, COCTAaBHbIE U 00EePTOHHBIE TIe-
pexo/ibl B CIIEKTpaXx.

[IpaBusia oTb6opa B cnekTpax paccedaHus. [Ipub/IM>KeHHBIM XapakTep IMpaBUJ 0TOOpPAa M UCIOJb30BaHWE MeTOJA pasfelieHUus Iepe-
MEHHBIX [IPU UX BBIBOJIE.

KonebaTebHO-BpalaTebHbIe CIEKTPbl KOMOMHALIMOHHOI'0 pacCessHUs: MHOI0OATOMHBIX MOJIEKYJI: IpaBUJIa 0T60pa.

JJIEKTPOHHBIM IapaMarHUTHBIMA pe30HaHC: 061Me NpaBU/a 0Toopa A4 Ay6JIeTHBIX CACTEM U CTPYKTypa JIMHUHK CIIeKTpa.

fAepHbI MarHUTHBINA pe30HaHC: 06lLIMe NpaBuJa 0TOOpa [iJIsl CUHIJIETHBIX CUCTEM U CTPYKTypa JIMHUU CIIeKTpa NpU y4yeTe CIIUH-
CIIMHOBOI'0 B3aUMO/JEUCTBUSA A4ep.

MeToau4ecKkue MaTepuasbl AJif NIPOBeJAeHHs NPoLueAyp OlleHNBAaHUA pe3y/IbTaTOB 06y4YeHUs

[lIkasa olleHMBaHUSA 3HAHUM, YMEHUW U HABBIKOB SIBJISIETCS €JUHOM [1J151 BCEX AMCLUIIMH (IpUBe/ieHa B TabJiulie HUXKeE)
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INKAJIA U KPUTEPUU OLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuunivHe (MOAyJI10)

OueHka 2 3 4 5
PesysbTaT
3HaHUA OTcyTcTBUE ®parMeHTapHbIe 3HAHUSA 0611Me, HO He CTPYKTYPHUPOBaHHbIE CdopmupoBaHHbIEe CUCTeMaTH4e-
3HaHUH 3HaHUS CKHe 3HaHUs
YMenus OTcyTcTBUE B esiom ycnemHoe, HoO He | B 1iesioM ycneniHoe, HO coeprkalee YcneniHoe 1 cucTreMaTU4YecKoe
yMeHUH CUCTEMATHUYeCKOE yMEeHUE OT/eJibHble IPO6esbl yMeHUe (J10- yMeHUe
NyCKaeT HETOYHOCTHY HENPHUHIUIIHU-
aJIbHOTO XapaKTepa)
HaBbiku (Bsage- | OTCyTCTBHe Ha- Hanuyue oT/e/IbHBIX Ha- B esioM, cdopMupoBaHHbIe HABbI- CdopmupoBaHHble HABbIKH, TPU-
HUSA) BBIKOB BBIKOB KU, HO He B aKTUBHOU popMe MeHsieMble IPU pellleHU U 3a/ja4
PE3YJBbTAT OBYYEHHUA ®OPMA OLIEHNBAHHUA

Mo AUCHUILINHE (MOAYJII0)

3HaTb: OCHOBHbIe NPUGJIMKEHUSI KBAHTOBOM XUMHUHU U MPUHIUIBI METO/IOB, UCIOJIb3yEMBIX IIPU pacyeTax 3JeK-
TPOHHOM CTPYKTYPBbI, CTPOEHUS U PeaKLMOHHOW CIIOCOOHOCTH XMMHUY€ECKUX COeJTUHEHU I

3HaTh rPaHUIIbl IPUMEHUMOCTHU PACYETHBIX PE3Y/IbTATOB KBAHTOBOM MEXaHUKH B CTATUCTUYECKON TEPMOJMHA-
MUKe, TEOPUH 3JIEMEHTAPHOr'0 aKTa XUMHUYECKUX MpeBpalleHUH, MOJIEKYJISIPHON CIIEKTPOCKONUHU U APYTUX pas-
JileJlaXx COBpeMeHHOM XMMUHU

3HaTh: Tpe6OBaHUSA K 0GOPMJIEHUIO U MTPE/ICTABIEHHUIO PE3YIbTATOB KBAHTOBO-XMMUY€ECKHX PAaCUeTHBIX PaboT
3HaTb: MaTeMaTU4yeckue U GpHU3NUeCcKre MOJIe/IH, UCI0JIb3yeMble NIPU pellleHUH TUIIOBbIX 3aa4 Kypca CTpoeHUe
MOJIEKYT

3HaTh: OTPAaHUYEHUS U TPAHULbl IPUMEHUMOCTH QU3UYECKUX U MAaTEMAaTHYECKUX MOJlesIel B XUMUU

3HaTb: CTPYKTYpHBble, JHepreTUYeCKUe U ClleKTpabHble XapaKTePUCTUKH MOJIEKYJISIPHBIX CUCTEM, KOTOpble MO-
TyT OBITb ONpe/iesieHbl C UCI0/Ib30BAaHUEM COBPEMEHHBIX KBAHTOBOXMMUUYECKHUX METO/IOB PAcyeTOB U 3KCIEpHU-
MEHTaJIbHbIX CIIEKTPOCKOMNYECKUX ITOIX0/[0B

3HaTb: OCHOBHbIe 6a3bl JaHHBIX B 06J1aCTH CTPYKTYPHOM, 3HEPreTU4YeCKOM U ClleKTpaJIbHOM HHPOPMaLUU

3HaTb: TpeboBaHUSA K 0QOPMJIEHUIO U MpPEJCTAaBJEHUI0 pPe3yAbTaTOB paboT B 006JIaCTU CTPOEHHUS U JUHAMUKHU
MOJIEKYJI

MepONpUATUSA TEKYLIETO
KOHTPOJIA yCIIeBAeMOCTH,
YCTHBIM ONPOC HA 3K3aMeHe
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YMeTb: HAX0AUTb HE06X0MMble JJ11 pab0Thl CBeJleHUs B OTKPBIThIX HCTOYHHUKAX HHPOPMALUU

YMeTb: conocTaBasaTh UHGOPMALMIO U3 Pa3HbIX HCTOYHUKOB, OLleHUBATh ee JOCTOBEPHOCTb

YMeTb: GopMy/IMpOBaTh Hay4YHble TUIOTE3bI IPU 00CYKAEHUHN JIUTePATyPHbIX U COOCTBEHHBIX JAHHBIX

YMeTb: BbIOMpPaTb KOMMYHHWKaTHBHO NpHeMJIEMbIH CTUJ/b [eJI0BOTO OOGLIeHHs, UCHO0JIb30BaTh HEOOXOAUMBIe
SI3bIKOBBIE CPEJICTBA, TAKTUKU U CTPATErdU JJisl pelleHUs] KOMMYHUKATUBHBIX 33/jla4 B aKaJleMU4YeCKOW U Mpo-
deccuoHanbHOU cdhepax

YMeTb: paboTaTb C y4eOHBbIMU M HAyYHBIMU TEKCTAaMH PA3HOTO YPOBHSA CJIOXKHOCTH, OTBEYAIMMH 3aJavyaM
npodeccuoHaJbHOH 1eSITEIbHOCTH

YMeTb: UCN0JIb30BaTh IPOrpaMMHbIe Cpe/iCTBa YAaJ€eHHOI'0 KOJIJIEKTUBHOTO JOCTYIA /S pelleHUs 3aa4d Hayy-
HOM J1eTe/IbHOCTH

YMeTh: 10/1b30BaThCA NPOrpaMMHBIMU Cpe/iCTBaMHU, aBTOMATHU3UPYIOIIMMU 06paboTKY AaHHbIX (ynpaBJeHue b6a-
3aMHU JJaHHBIX, CTATUCTHUYecKasd 06paboTKa, BU3yau3alLys U T.I1.)

YMeThb: UCNO0JIb30BaTh TeOpeTHYeCKHe MOJesU /1 0O0CHOBAaHUS CTPOEHUS M PeaKLlMOHHOW CIOCOOHOCTH Be-
I[eCTB Pa3JIMYHOM NPUPO/Ibl, IJIAHUPOBAHUS CHHTETUYECKUX PAGOT

YMeTb: 0JIy4aTh CTPYKTYPHbIE, SHepreTU4YeCKHe U ClleKTpaJibHble JaHHble, IPOBOAUTb UX MaTeMaTHYeCKYI0 00-
paboTKy

YMeTb: NPOBOAUTb MaTeMaTHU4eCcKyl0 00pabOTKy CTPYKTYPHBIX, SHEpPreTUYeCKUX U CHEeKTPaJbHbIX [JaHHBIX,
060611aTh NOJyYeHHble pe3ybTaThbl

YMeTb: UHTepNpPeTUPOBaTh pe3yJbTaTbl PU3UKO-MAaTEMATUUYECKOT0 MOJIeJITMPOBAaHUSA CBOMCTB XUMHUYECKUX 00'b-
eKTOB

YMeTh: OLleHUTb KOPPEKTHOCTb pe3yJbTaTOB TEOpPeTHYEeCKUX pacyeTOB U 3KCIIEPHMEHTAJbHOrO OllpefesieHUus
CTPYKTYPHBIX, 3HEPreTHUYeCKHUX U CIeKTPaJbHbIX XapaKTePUCTHUK MOJIEKYJIAPHBIX CUCTEM

YMeTb: UCN0J1b30BaTh pU3NYeCKUe 3aKOHbI U NPeJCTaBJIeHNs IPU UHTepIpeTali YPaBHEHUH, ONpeesA0IUX
siZlepHble COCTOSIHUSI MOJIEKYJ/IIPHBIX CUCTEM U BEPOSITHOCTH U3MEHEHHs] COCTOSIHUM CUCTEM NPU B3aUMOJIEHCT-
BUM C U3JIyY€HHEM, U Pe3y/IbTaTOB, 10JIyYeHHBIX IPU UX pellleHUH

YMeTh: NPOBOJAUTH HEOOX0JUMble MaTeMaTU4YeCKHe Npeobpa3oBaHUs NPHU pellleHUH 3a/4a4 CTPOEeHUs U JIUHAMU-
KU MOJIEKYJT

YMeTb: KOPPEKTHO COCTaBJIATb MOWCKOBBIA 3apoc UHGOPMaLUK CTPYKTYPHO-3HEPIeTUYECKOT0 U CIIEKTPOCKO-
IUYECKOr0 COJlepP>KaHus

MeponpuaTua TeKy1ero
KOHTPOJIA yCIIeBAEMOCTH,
YCTHBIM ONPOC HA 3K3aMeHe

ByiazieTh HaBbIKAMHY MOMCKA U KPUTHUYECKOTO aHAIM3a HHGOPMAI[UH 110 TeMe HAyYHOT'0 MPOeKTa

BsiajieTh: HaBbIKaMU 06MeHa npodeccuoHabHON MHbOpMalMel ¢ y4eTOM OCHOBHBIX Tpe6oBaHWM MHPOpMaLM-
OHHOMU 6e30MaCHOCTH

BsiajieTh: HaBbIKaMu 0pOpPMJIEHHS TPOTOKOJIOB pe3yJbTaTOB U3yYeHHUs] CTPYKTYPHBIX, SHEPTeTUUECKHUX U CIIEK-
TpPaJIbHbIX XapaKTEPUCTUK MOJIEKYJI

MepONpUATUSA TEKYLIETO
KOHTPOJIA yCIIeBAEMOCTH,
YCTHBIM ONPOC HA 3K3aMeHe
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BiasieTh: HaBbIKaMU GU3UKO-MAaTEMATHUYECKOTO MOJIeJITMPOBAHUs CBOMCTB XMMHUUYECKHUX 00'bEKTOB U MPOLECCOB C
UX y4acTHeM

BJlajieTh: HaBbIKaMU MCIOJb30BaHUs 6a30BbIX GU3NYECKUX 3HAHUU PU pellleHHH XUMUYEeCKUX 3aja4

BiiasieTh: HaBbIKAaMM paboThI € IpodecCHOHaNTbHBIMU 6a3aMU JJAHHBIX CTPYKTYPHO-3HEPreTUYeCKOro U CIIeKTPO-
CKONMUYECKOT0 Npodus
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