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1. IlepeuyeHb MUIAHUPYEMBIX Pe3yIbTATOB 00y4eHHsI N0 JUCIUIITIHHE, COOTHECEHHBIX €

IUVIAHMPYEMbIMH Pe3yJIbTATaAMM 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI
(c opuenmayueii Ha KapmMuvl KOMNemMeHyuii)

B pesynbrare ocBoeHUs: 00pa30BaTeIbHOM MPOrPAMMBbI 00 YUYAIOIIHIICS TOJKEH OBJIA/IETh
CIICAYIOIIUMU pe3yabTaTaMu 00y4eHHS 10 AUCHUILTHHE:

Pesynprarer 00yueHus

dopmupyemast KOMIETSHIHS (C
YKa3aHHEM K0J1a)

[Tpumedanue

3HaHUA 3HaTh: TEOPETHUUECKUE OCHOBBI OIIK-1 criocobHOCTBIO

0a30BBIX XUMHYECKUX JUCLMIUIMH WCTIONIE30BATh MOYIEeHHBIC 3HAHUS
TEOPETUUYECKUX OCHOB
(hyHIIaMEHTALHBIX Pa3JICIIOB XUMUHU
TIPH peIIeHuH TTPodheCCHOHATBHBIX
3a1a4

3HaTh: MaTeMaTUYECKUI! armapar, OIIK-3 criocobHOCTBIO

HEOOXOUMBIH JIJIsl peIICHUS HCIIO0JIb30BAaTh OCHOBHBIE 3aKOHEBI

pohecCHOHANBHBIX 3374 B 00J1aCTH | €CTECTBEHHOHAYYHBIX JUCIUILIAH B

XUMUHU U MaTepUaJIOBEICHISI npodecCHoHaTbHON JACSITEeITBHOCTH

3HaTh: OCHOBHEIE TEOPETUICCKUE

MMOJIOKEHHS CMEKHBIX ¢ XUMHEN

€CTEeCTBEHHOHAYYHBIX AVCIUTUIAH

3HaTh: OCHOBHBIE STaIbl n | IIK-3 Bnanenunem cUCTEeMOM

3aKOHOMEPHOCTH (hopmupoBanus | GyHIAMEHTAIBHBIX XUMHYECKHUX

(byHIaMEHTAITEHBIX XUMHYECKUX | ITOHATHH.

MMOHATHH

3HaTh: OCHOBHBIE H3Tambl pazButus | [IK-4 crmocoOHOCTBIO TPUMEHSTH

XHMUH; OCHOBHEIE €CTECTBEHHOHAYYHBIC

Hay4YHBIE JIOCTIDKEHHs]  HaunOoliee | 3aKOHBI M 3aKOHOMEPHOCTH Pa3BHUTHUS

BBIJIAIONIUXCS ~ OTEYECTBEHHBIX W | XUMHUYECKOH HAyKu TIPU aHaIu3e

3apyOeKHBIX XUMUKOB, MIOJTYICHHBIX Pe3yJIbTATOB

WX BKJI]] B pa3BUTUE XUMUH. MTOJTyYE€HHBIX PE3YIIbTATOB

3HaTh: BOBMOXKHOCTH, TocTouHCTBa U | [IK-5 crmocoOHOCTRIO mMoNydaTs H

HEJOCTATKH, a TAK)Ke TPAHHUIIBI 00pabaThIBaTh PE3yNbTaThl HAYYHBIX

MIPUMEHUMOCTH COBPEMEHHBIX SKCTIEPUMEHTOB c IIOMOIIIBIO

CTaHIAPTHBIX TPOQPECCHOHATBHBIX COBPEMEHHBIX KOMITBIOTEPHBIX

TEXHOJIOTHI 00pabOTKM pe3yNbTaTOB | TEXHOJIOTHN

HayYHBIX SKCTIICPUMEHTOB

VYMeHnunsa YMeTh: BBIIONHITH CTAHIAPTHBIE OIIK-1 ctocoOHOCTBIO

neicTBus (knaccuukamnys BEMIECTB,
COCTaBJICHHE CXEM IPOIIECCOB,
CHCTEMAaTH3aIMs TAHHBIX U T.I1.) C
Y4eTOM OCHOBHBIX TIOHATHH B 00IIUX
3aKOHOMEPHOCTEH, POPMYIUPYEMbIX
B paMKax 0a30BbIX XMMHYECKUX
JUACIUIUINH

YMeTh: periath TUIIOBbIC yaeOHbIC
3a/1a4¥ 110 OCHOBHBIM (0a30BBIM)
XUMHYECKUM TUCIIUIIINHAM

HCMOJIb30BATh IMOJTYUCHHBIC 3HAHUA
TCOPETUIYCCKNX OCHOB
q)YH,Z[aMeHTaJ'IBHLIX pa3aciioB XuMuun
IIpU pCIICHUN HpO(l)eCCI/IOHaHLHBIX
3agaq

YMeTh: peniaTs THIIOBbIC yueOHbBIE
3a/1a91 TI0 OCHOBHBIM pasjieiam
MaTEeMaTHUKH W €CTeCTBEHHOHAYYHBIX
IHCLUATUINH

OIIK-3 c1ocoOHOCTBIO
HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHay‘IHBIX JOUCHUIIIINH B
MpodeCCHOHANBHON TCATSIBHOCTH




VMeTs: MIPUMEHSTh ocHoBHele | TIK-3 BJIaJACHUEM CUCTEMOM
byHIaMeHTaIbHBIC XUMUYEeCKUe | QyHIaMEHTATBHBIX XHUMHYECKHUX
MMOHATHSA MOHATHH

VMeETh: OIIEHUBATh XUMHUYECKHE I[IK-4 cmocoOHOCTBIO  MPHUMEHSTH
IOHATHS Y 3aKOHBI B CII0KHOM OCHOBHBIE €CTECTBEHHOHAYYHBIC

CHUCTEME BO33PEHUN COBPEMEHHOU
XUMUH

3aKOHBI 1 3aKOHOMCPHOCTHU pa3BUTHUA
XUMHYCCKOMN HAayKW 0OpU aHAJINU3C
MOJIYYCHHBIX PC3YJILTATOB

YMeTh: MPUMEHATH COBPEMEHHEIE
CTaH/apTHHIE NPOQECCHOHAIBHBIC
KOMITBIOTEPHBIC TEXHOJIOTUH
MOJY4YeHUs U 00pabOTKH
PE3yIbTaTOB HAYYHBIX
9KCIEPUMEHTOB

[IK-5 cnocobHOCTRIO TMONMydYaTh W
00pabaTheIBaTh PE3yNbTaThl HAYYHBIX

SKCIEPUMEHTOB C ITOMOIIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJOTHH

Brnagenn
S
(HaBBIKH /
OIIBIT
JesITeNbH
OCTH)

Brnanets: HaBbIkaMu paboThI ¢
y49eOHO! JIUTEPATYPO IO OCHOBHBIM
XUMHNYCCKHUM JUCHUIIIIMHAM

OIIK-1 cnocoOHOCTHIO
HCTIOJIb30BaTh MOMYYCHHBIC 3HAHUS
TEOPETHUUECKUX OCHOB
(dyHIaMEHTaNIbHBIX Pa3esioB XUMHUH
MIPH PEIICHUH TPOPECCHOHATBHBIX
3a7a4

Brnaners: HaBbIKamMu paboOTEHI C
y4e0HOH JIUTEPaTypOi, OCHOBHON
TEPMUHOJIOTHEN U MOHATUITHBIM
anmnapaTtoM 0a30BBIX
MaTeMaTU4eCKUX U
€CTECTBCHHOHAYYHBIX AUCLUIIINH

OIIK-3 crocoOHOCThIO
HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIUTUINH B
npoecCHoHaIbHON JACSITEITBHOCTH

Braners cucteMoil 0a30BBIX T1K-3 BJIaJ€HUEM CUCTEMOU
(GyHIAMEHTAITBHBIX XUMHUYECKAX (hyHIaMEHTAITEHBIX XUMHAYECKHX
MMOHATHI HOHATUH

Biagers: HaBeIKaMH 00513aTEIILHOTO I[IK-4 crmocoGHOCTRIO  MPHUMEHSTH
03HAKOMJICHHS C TIPEILICTOPUEH TOTO | OCHOBHBIC €CTECTBEHHOHAYYHBIC

WJIM WHOTO BOTIPOC MOCTABJIEHHOTO B
€ro MPaKkTUYECKON HAyYHOU U
NEe1arorn4ecKO AeITeIbHOCTH.

3aKOHBbI 1 3aKOHOMCPHOCTHU pa3BUTHUA
XUMHYECKOU HAayKu IpU aHAJINU3C
MOJIYYCHHBIX PE3YyJIbTAaTOB
IMOJIYYCHHBIX PE3YJILTATOB

Brnagers: HaBBIKaMH HCIIOTIB30BAHUS
COBPEMEHHBIX CTaHJAPTHBIX
npoQeCCHOHATBLHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH MOTy4YeHHs 1 00pabOTKH
pE3yIbTaTOB HAYUHBIX
9KCIEPHMEHTOB

IIK-5 cnocoOHOCTBIO TMOJyYaTh U
00pabaTbiBaTh Pe3yJIbTaThl HAYYHBIX

SKCTIEPUMEHTOB C ITOMOILIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH




2. Heab U MeCcTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOii MPporpaMMsl

Hucnunnuna «KBaHTOBast MEXaHMKA U KBAaHTOBAsi XMMHUS» OTHOCUTCSI K BApUATUBHOM 4acTH
0a30BOro IUKIIA.

Jucnunnuna usyyaetcst Ha 4 Kypce B 8 ceMecTpe.
Llenbt0 OCBOCHMS JTUCHUILTUHBI SBISICTCS NMOArOTOBUTL CTYAEHTOB K MOHWMaHWUIO si3blka COBPEMEHHOM
KBaHTOBOM XMMUKW, @ TaKXXe K CaMOCTOSTENMbHLIM KOMMBIOTEPHLIM  BbIHUCIEHUSM  AMEKTPOHHOMO
CTPOEHUS, MPOCTPaHCTBEHHON CTPYKTYPbl U U3NKO-XUMUYECKUX CBOMCTB PasiyHbIX MOSEKYMAPHbIX
cucrem.
Jlis OCBOEHHS JTUCHHUIUIMHBI HEOOXOJMMBI KOMIIETEHLWH, CPOPMHUPOBAHHBIE B paMKaX H3YYECHUS
cienyromux aucuurini: «duszukay, «Maremarukay, «CTpoeHue BemiecTBa», «YuCIEHHbIE METOIbl U
nporpamMmupoBanue», «llepcoHanbHbie KOMIbIOTEphl B Xumum» «MHpopMmaTuka», «OO0Imas XuMUI»,
«AHanutuueckas Xumusy, «Oprannueckas Xumus», «Ouznueckas XUMUsD).

3. Conep:xanue padoyeii mporpaMmbl (00beM TUCHMIIMHBI, TUNBI M BUAbI Y4eOHbIX 3aHATHH,
yueOHO-MeToIn4ecKoe odecreyeHne CaMoOCTOSATEeIbLHOI PadoThl 00y4ar0IIHUXCs)

Coneprkanne paboueli mporpammel npeacrapiieHo B [Ipunoxenun Ne 1.



4, DoHJ OLEHOYHBIX CPECTB MO0 JUCHUIIHHE

4.1. [lepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUSA B IPollecce OCBOEHUS 00pa30oBaTe/IbHOM NporpaMmmbl. Onucanue
nokasareJieil 1 KpUTepHeB OLlEHNBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux GopMupoBaHusi, ONUCAHUE IIKAJ OLEHUBAHUS

Koa u ¢popmysiupoBKa KOMIETEHUIMH
OIIK-1 criocoOHOCTHIO UCIIOJIB30BATh MOJIYyYEHHBIE 3HAHHS TEOPETUYECKUX OCHOB (DYH/IaMEHTAIbHBIX Pa3/eIOB XUMHHU MIPH PEIICHUN
npoeCCHOHATBLHBIX 33124

IInanupyembie Kpurepun oneHuBaHus pe3yibTaToB 00y4eHuUst
VpoBens ocBoenms pe3yJabTaTbl 00y4eHHusl
(mokazarenu JOCTUKEHUS
KOMIICTCHIIUH HEYJIOBJIETBOPUTEIBHO | YIOBJIETBOPUTEIBHO XOpOLIO OTJINYHO
3aJJaHHOT'O YPOBHS
OCBOEHUSI KOMIIETEHIINI)
ITepBsrit 9Tan | 3HaTh: TEOPETUYECKUE 3arpynHseTcs B Nwmeer Nwmeer Nwmeer YETKOE,
(YpoBeHb) OCHOBBI 0a30BBIX ONpEEICHUN IIPEACTABJICHHUE O MIPEACTABICHUE O LIEJIOCTHOE
XUMHYECKHUX JTUCLIUIIINH 0a30BbIX MOHATHH U COJZlepyKaHNU COJIEp/KaHNuU IIPEJICTaBICHNE 0
dbopMynupoBKe OTJIEbHBIX OCHOBHBIX Y4€OHBIX coJiep>KaHUuU
OCHOBHBIX 3aKOHOB XUMHYECKHUX KYpCOB 10 XUMHH, OCHOBHBIX
XUMHUHI JTUCLUIUIMH, 3HA€T | 3HAeT TEPMUHOJIOTHIO, | XMMUYECKUX KYpPCOB U
TEPMHUHOJIOTHIO, OCHOBHBIE 3aKOHBI 1 00Imux
OCHOBHBIE 3aKOHBI MMOHUMAET CYIIHOCTh | 3aKOHOMEPHOCTSIX
XUMHH, HO o0Imux XUMHYECKHUX
JIOITyCKaeT 3aKOHOMEPHOCTEH, IIPOLIECCOB,
HETOYHOCTHU B M3Y4aeMbIX B paMKax | U3y4aeMbIX B paMKax
dbopMynHupoBKax 0a30BBIX XUMUYECKUX | OCHOBHBIX
JUCLUILINH XUMHYECKHUX
JTUCIUILITUH
Bropoit 9Tan | YMETh: BBIIOIHATh He ymeer YnMmeer YMeer cocTaBiIsATh YmMmeer
(YpoBeHb) CTaHJIapTHbIE IEUCTBUS MHTEPIPETUPOBATh | CXEMBI ITPOLIECCOB C MIPOrHO3HPOBATh
(kaccudukanys BEIecTs, pE3yJIbTaThI HCIIOJIb30BaHUEM pe3yJIbTaThI
COCTaBJICHHE CXEM OTHOCHUTEIIBHO 3HAaHUH OCHOBHBIX HECJIOKHBIX
IIPOLIECCOB, ITPOCTBIX XUMHYECKHX II0CJIE0BATENBHOCTEN




cHUCTEMaTH3als JaHHBIX U
T.Il.) C Y4€TOM OCHOBHBIX
MOHSTUH U 001X
3aKOHOMEPHOCTEM,
(hopMyIIIpyEeMBIX B paMKax
0a30BBIX XUMHYECKUX

XAMHYECKHX
MIPOLIECCOB C
HCII0JIb30BaHUEM
001X
MpEeJICTaBICHUN U
3aKOHOMEPHOCTEM,

JHMCIUITINH, HO
JOIYCKAeT OT/ICIbHBIC
HETOYHOCTH IPH
(bopmMyIHpOBKe
YCIOBUI
OCYIICCTBIICHHUS TAKHX

XUMHUYECKHUX PEaKIIHii
C Y4eTOM OOIIHNX
3aKOHOMEPHOCTEM
IIPOLIECCOB,
M3Y4aeMbIX B paMKax
OCHOBHBIX

U CIUILINH M3y4yaeMbIX B MIPOIIECCOB XHUMHYECKHX
pamMKax 0a30BBIX THUCLMITINH
XHUMHYECKHUX
JTUCITATIIINH
YMeTh: peniath TUIIOBBIE He ymeer Ywmeer pemath Ywmeer pemarh Ymeer pemiaTh 3a1a4u
yaeOHBIC 33]Ia4H 110 TUTIOBBIC 33J1a4M U3 | KOMOMHUPOBAHHBIC MOBBIIIEHHOMN
OCHOBHBIM (0a30BbIM) 0a30BbBIX KypCOB 3a1a4u U3 0a30BBIX CJI0KHOCTH U3
XUMHAYECKUM JUCHMUIIMHAM XUMHHU KYpCOB XUMHUU 0a30BBIX KypCOB
XHUMHH
Tperuii sTan | Bnagetrh: HaBbIKaMu He Bnaneet Bnaneer HaBeikamMu | Biageet HaBEIKaMU Bnaneet HaBRIKAMU
(YpoBeHb) paboTsI ¢ yueOHOI BOCIIPOU3BEICHUS CaMOCTOSITEJILHOTO KPUTHYECKOT'O aHAIU3a
JINTEPATYPOU IO OCHOBHBIM OCBOEHHOT'O M3y4YeHUs OTACIbHBIX | yueOHOU nHpOopMaIuu
XHMHYECKHM JUCHMITIIHHAM yueOHOTO pa3zaenoB y4eOHOit 10 OCHOBHBIM
Marepuala mno JUTEPATypPHI 11O paszaenam XuMUH,
OCHOBHBIM OCHOBHBIM (bopMyITUPOBKHU
XUMHYECKUM XUMHYECKUM BBIBOJIOB M YJacTHs B
JUCHUTUIMHAM JHUCIUIUIMHAM U JTUCKYCCHUU T10
o0CyXIeHU y4eOHBIM BOIIpOCamM
OCBOEHHOI'O

Marepuaia




Koa u ¢popmysiupoBKa KOMIETEHIMH
OIIK-3 criocoOHOCTBIO HCIIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B TPO(PECCHOHATIBHON IEATEIIEHOCTH

ILianupyembie Kpurtepuu oneHuBaHus pe3yJbTATOB 00y4eHUsI
pe3yJbTaTbl 00y4YeHust
YpoBeHb 0CBOEHUA (mokazarenu
HEYJIOBJIETBOPUTEIT
KOMIIeTEeHI[UH JOCTUKECHMS 3aJaHHOTO LHO YIOBJIETBOPUTEIILHO XOpOILIO OTJIMYHO
YPOBHSI OCBOEHUS
KOMITCTCHITHH)
[lepBsiii aTan (ypoBeHb) 3HaTh: He moxer Nwmeer Nwmeer Nwmeer YETKOE,

MaTeMaTHYeCKUui IIPUBECTH IpeCTaBICHUE O IPEJCTaBICHUE O LIEJIOCTHOE

anmnapar, He0OXOAUMBIN | IPUMEPHI crocobax crocobax IIpe/ICTaBICHHE 0

U1 peLIeHus UCIIOJIb30BaHUS UCIIOJIb30BaHUS UCIIOJIb30BaHUS crocobax

poheCCHOHATBLHBIX MaTEMaTUYECKOTr0 | MaTEMaTUYECKOT 0o MaTEMaTHYECKOI 0 UCIOJIb30BaHUs

3aja4y B 00JIaCTH XMMHUU | amrnapara npu anrnapara npu anrnapara npu MaTeMaTH4eCKOTo

1 MaTepuaoBECHUS pellIeHnN 3a]]a4 B | PEIlIeHUH 3aj1a4 B pellIeHnu 3a1a4 B anmnapara npu
00J1aCTH XUMHH U | 00J1aCTH XUMUH U 00J1aCTH XUMHUH U pelmieHMM  3a7ad = B
MaTepUajoOBEIEHU | MAaTEpUAJIOBEJICHUS, | MAaTepHAIOBEACHUS o0NacTH  XMUMHU H
b HO JIOIyCKaeT MaTepHaloBeICHHS

HETOYHOCTH B
(hopMyIHpOBKax

3HaTh: OCHOBHbIE 3arpyaHsercs B Nwmeer Nwmeer Nwmeer YETKOE,

TEOPETUYECKHE OIpEEIICHUN IIPEJCTaBIEHUE O IIPEJICTaBICHUE O L[EJIOCTHOE

MIOJIOKEHUSI CMEXHBIX C | 0a30BBIX MOHATUH | COAEpKAHUU CoJIep>KaHUuU MIpe/ICTaBICHHE 00

XUMHUEH U GOPMYJIMPOBKE | OTIENbHBIX Pa3JeNIOB | OCHOBHBIX Pa3JIelioB 00ImuXx

€CTeCTBEHHOHAYYHBIX | OCHOBHBIX CMEXHBIX C XHMHEH | CMEXKHBIX C XUMHEH 3aKOHOMEPHOCTSIX

JTUCLUIUINH 3aKOHOB €CTeCTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | CMEXHBIX C XHMHUEH
CMEKHBIX C JMICTIATUTAH, HO JVICTIATUTHAH, 3HAET €CTECTBEHHOHAYYHBIX
XUMHUEH JIOIyCKaeT TEPMUHOJIOTHIO, JTUCUUIUINH u
€CTECTBEHHOHAYY | HETOYHOCTH B OCHOBHbI€ 3aKOHBI U criocobax ux
HBIX JUCHMIUIMH | (hopMyITupoBKax MIOHUMAET CYIIHOCTh | HCIIOJIb30BAaHUS  IpH

00X pelieHnn
3aKOHOMEPHOCTEN npo¢ecCHOHATBLHBIX




9TUX OOJlacTel 3HaHMS | 3a7ad B 00JIaCTH
XUMHH u
MaTEpHUaIOBEICHUS
Bropoii stan (ypoBeHb) YMeTs: pemiaTth He ymeer YMeer pemars YmMmeer pemarsb YMeer pemars 3aaa4u
TUIIOBbIE yueOHbIE TUIIOBBIC 3aJ]a41 U3 KOMOHMHUPOBaHHbIE MOBBIICHHON
3aJ1a4M 110 OCHOBHBIM 0a30BbIX KypCOB 3a7auu 13 0a30BBIX CJI0)KHOCTH U3
pazzesaM MaTeMaTHKU €CTECTBCHHOHAYUYHBIX | KypCOB 0a30BbIX KypCcOB
U €CTECTBEHHOHAYYHBIX JTUCLUILINH €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX
JUCLIMILINH JUCLUIUINH JUCLIMILINH
Tperuii aTan (ypoBeHb) Biagers: HaBbIKamMu He Bnageer Bitaneer HaBbikamMu Bianeer HaBbIKaMu Bianeer HaBbikamMu
paboThI ¢ yueOHOM BOCIIPOU3BEICHUS CaMOCTOSITEJIBHOTO KPUTHUYECKOIO
JIUTEPaTypou, OCBOECHHOI'0 W3YYEHHUS OT/AEIbHBIX | aHAJIM3a yueOHOU
OCHOBHOM y4eOHOro MaTepuaia, | pa3zeiaoB yuyeOHOI uHpOpMalN, YpOBEHb
TEPMHUHOJIOTHEN U B 1IEJIOM BJIaJI€ET JUTEpaTyphl, BIaJ€eT | BIaJCHUS
MOHSATUUHBIM OCHOBHOM OCHOBHOH TEPMHUHOJIOTHEN U
anmnapaToM 0a30BBIX TEPMUHOJIOTHEN U TEPMUHOJIOTHUEN U MTOHSATUHHBIM
MaTEMaTHYECKUX U HOHSTUUHBIM MOHSTUHHBIM anmnapaToM I03BOJISET
€CTECTBEHHOHAYYHBIX anmapatoM 0a30BbIX | ammaparoM 0a30BbIX (dbopMynupoBaTh
JTUCLIUILINH MaTEMAaTHUYECKUX U MaTEMaTHUYECKUX U BBIBOJIBI U

€CTCCTBCHHOHAYYHBIX
JUCHUITIINH

CCTCCTBCHHOHAYYHBIX
JUCITHUITIINH

y4acTBOBaTh B
JUCKYCCHH IO
yueOHBIM BOIIpOCam
6a30BbIX
MaATEMATHYCCKUX U
€CTECTBEHHOHAYYHBIX
JUCHUITIIINH
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Koa u ¢popmysiupoBKa KOMIETEHIMH

[1K-3 Bnanenuem cucreMoit pyHIaMEHTaTbHBIX XUMUYECKUX TTOHITHH.

IInanupyembie Kpurepun oneHuBaHus pe3yibTaToB 00y4eHus!
YpoBeHb pe3yJbTaThl 00yUeHust
OCBOCHUSA (mokaszaTenu IOCTH)KEHUS | HEYJIOBJICTBOPUTE
YIOBJIETBOPUTEIBEHO XOpO1LIO OTJIMYHO
KOMIIETCHIIMH | 33JJaHHOI'0 YPOBHS OCBOEHUs JILHO
KOMITETCHIIH )
IlepBblii  3Tam | 3HaTh: OCHOBHBIE ATAIIBI U @parmenrapusle | Henonnsle CcdopmupoBaHHbIe, CdopmupoBaHHbIe
(YpoBeHb) 3aKOHOMEPHOCTHU IIPEACTABIICHUS IIpe/ICTaBIeHNsI 00 | HO coJeprKaliue CUCTEMATUYECKUE
dbopmupoBaHus 00 OCHOBHBIX OCHOBHBIX 3Talax U | OT/AEIbHbIE IPOOEIbl | MpeACTaBIeHUs 00
($yHI1aMeHTaJIbHbIX JTanax u 3aKOHOMEPHOCTSX | MPEICTaBICHUS 00 OCHOBHBIX JTalax u
XUMHUYECKUX NOHITHN 3aKOHOMEpPHOCTS | (popMUpOBaHUS OCHOBHBIX 3Tallax U | 3aKOHOMEPHOCTSIX
X (opmupoBaHus | QyHIaMEHTAIBHBIX | 3aKOHOMEPHOCTSX dbopmupoBaHus
(byHIaMEHTaJIbHBI | XUMUYECKHX dbopmupoBaHus byHIaMeHTaJIbHBIX
X XHUMHUYECKUX MOHATHH (GyHIaMEHTaJIbHBIX XUMHYECKUX TTOHATUN
MOHSITHH XUMHYECKHUX
TOHSTUI
Bropoii oTan | YMeTb: IPUMEHSATH Obnanaer YMeer nmpuMeHATs | B nienom ycnemxoe CdhopmupoBaHHOE yMEHHE
(YpoBeHb) OCHOBHBIE (¢parMeHTapHO! | OCHOBHBIE IIPUMEHEHHE II0JI30BaThC OCHOBHBIMHU
byHaaMeHTalbHbIE CHOCOOHOCTBIO (GyHIaMeHTalIbHBIE | OCHOBHBIX byHIaMeHTaTbHBIMU
XUMHUYECKHE MTOHATHS IPUMEHEHUS XUMHUYECKHE (GyH1aMEHTaJIbHBIX XUMHUYECKUMHU MOHSITUSIMU
OCHOBHBIX MTOHSTHS XUMHYECKHUX
(GyHIaMEeHTaJIbHBI | C HEOOJIBLINM MOHSTUH
X XUMHUYECKHX KOJINYECTBOM
MTOHATUH 3aMEYaHui
Tperuit stan | Bnanets cuctemoii 6a3oBbeix | @parmenrapHoe | B menom B nenom ycniemnoe, | YcneumHoe u
(YpoBeHb) byHIaMeHTaIbHbIX IIPUMEHEHHE YCIIEIIHOE, HO HE HO COoJeprKalee CUCTEMATUYECKOE
XUMHUYECKUX TOHSITUN OCHOBHBIX CUCTEMAaTUYECKOe OTJeNbHbIE TPO0eNbl | IPUMEHEHHE
(byHIaMEeHTaIbHbI | IPUMEHEHUE MpUMEHEHNE (byH1aMeHTaJIbHBIX
X XUMHUYECKHX (byHIaMEHTAIBHBIX | (QyHIaMEHTaIbHBIX XUMHYECKUX TIOHATUN
MOHSTHUI XUMHYECKHX XUMHUYECKHUX
MTOHATUI MTOHATUN
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Koa u ¢popmysiupoBKa KOMIETEHIMH
[1K-4 CriocoOHOCTBIO MPUMEHSTH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3AKOHOMEPHOCTH Pa3BUTHs XUMUYECKON HAYKU TPU aHAIH3e
MOJIYYEHHBIX PE3yJIbTaTOB.

Z};EI;I:IZ TLIaHUpyeMBIC pe3ysbTaTh! Kpurepuu onienrBanys pe3ynbTaToB 00y4eHuUs
o0yueHus HEYJIOBJIETBOPUTEIEHO YIOBJIETBOPUTEIHEHO XOpOLLO OTJINYHO
KOMITETEHIIUI
[lepBoiit sTanm | 3HaTh:  OCHOBHBIE  dTamnbl | He 3Haer oOmmx UcnpiThiBact Brageer HauasibHbIMU Cnocob6eH K TpaMOTHOMY
(YpoBeHb) pPa3BUTHUS XUMHH; XMUMHUYECKUX MOHATHIA U | OMpeZeeHHbIE HaBBIKAMU U YMEET pacnpeeieHuI0 BpeMEHH!
Hay4HbIE JIOCTHKEHUS | HE YMEET IMPUMEHSTh 3aTpyIHEHUS IPU MPUMEHSTD MOJTYYCHHBIC U PaCCTaHOBKE
Haubosee BBIJIAIOIIUXCS | 3aKOHBI K PEIICHUIO pelIeHUH 3a/1a4 110 3HAHUS K PEHICHUIO 33/1a4 MPUOPUTETOB B
OTEUYECTBEHHBIX U | MPOCTHIX 3aj1a4 110 XUMUHU M0 XUMHH, a TAKKE BBITIOJIHEHUH Pa0OTHI.

3apyO0eKHBIX XUMHUKOB, XUMHH HCIIOJIb30BaTh 3HAHUS TIPU
WX BKJIAJ] B PA3BUTHE XUMUU. MOCTPOEHUHU CEPHE3HBIX
3aJ1a4 B XMMHYECKOM
o0nacTH.

Bropoit stan | Ymers: oueHuBaTth | He ctpemutcs | [lonumaer BaxkHocTh | CriocoOeH k GpopmynupoBku | Kontponupyer ¢daktopsl,
(ypoBeHb) XHMUYECKHE  IIOHATHA W | BBIIOJIHUTH paboTy | K TOAXOAY PEIICHHs | OCHOBHBIX XAMUYECKHX | CIIOCOOHBIC TIOBJIUATH

3aKOHEI B CIIOJKHOH CHCTEME | KAYeCTBCHHO, HE | XUMHUYECKON 3a/Jaud, | IPUHIIUIIOB Ha BBITIOJIHAEMYIO PaboTy,

BO33pEHUI COBpeMeHHOU | 3 (HEKTUBHO OJTHAKO HE | HCCIe0BATEIbCKOM pu HEOOXOIUMOCTH

XHMUH noadupaer KOHTPOJIUPYET paboTHI. KOPPEKTUPYET CBOH

HEOOXOIMMEIC METOABI. | KAYECTBO JIEUCTBUA.
MOJTYYEHHBIX
pe3yJIbTaTOB.

Tperuii stan | Bragers: HaBbIKamMu | He criocoOeH | McmbIThiBacT Brnaneer nocrarouyHbiM | [Tokas3siBaeT  yBEpeHHOE
(ypoBeHb) 00s13aTeTLHOTO s dexTuBHO CITIO’)KHOCTH MIPU | KOJMMYECTBOM ~ 3HAaHWK IO | BJIQJCHUE 3HAHUSAMH BO

03HAKOMJICHHS C | UCIONB30BATh CBOHM | ONPENIENIeHH:  BBIOOpA | BBHIOOPY METOAa, | MHOTHX HaIpaBJICHUSIX

NPEeABICTOPUE  TOTO  WJIM | 3HAHUST B HAYyYHOH | HEOOXOIUMOTO MPUMEHSAEMOr0 JUIsl TAHHOTO | XUMHYECKOI0 aHAJIN3a.

HHOTO BOIIPOC | I€SITEIILHOCTH. XUMUYECKOTO  METOJa | MCCICIOBAHU.

ITOCTaBJICHHOT'O B ero JIUIST MOCTYDKCHMS TICITH.

[IPAKTUYECKOM HAY4YHOU U

eNarornyecKou

eI TeIIbHOCTH.
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Koa u ¢popmysiupoBKa KOMIETEHIMH
[TK-5 CriocoOGHOCTBIO MONTyYaTh U 00padaThIBaTh PE3yNIbTAaThl HAYYHBIX KCIIEPUMEHTOB C TIOMOIIBIO0 COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTUI

VYpoBeHb TTHaHnpyeMbie pesyibTaTs! Kputepnu onieHrBaHuUsI pe3yJIbTaTOB 00yIEeHHs
OCBOCHHUS HEY/IOBJIETB
o0y4YeHHS YIOBJIETBOPUTEIHEHO XOpOLIO OTJIMYHO
KOMITETEHIIUH OPUTETHEHO
IlepBbiii  »Tam | 3HaTh: BO3MOXKHOCTH, He 3naer B ynosnerBoputenbHoi cTeneHu | B menomM 3Haer B nonHoit Mepe 3HaeT
(YypoBeHb) JOCTOWHCTBA U HEJIOCTATKH, 3HAeT BO3MOXKHOCTH, BO3MOXXHOCTH, JJOCTOMHCTBA | BO3MOKHOCTH,
a TaKKe PaHUIIbI JIOCTOMHCTBA U HEJOCTaTKH, a U HEJIOCTAaTKH, a TaKkKe JIOCTOMHCTBA U
MPUMEHUMOCTH TaKe TPAHHIIBI TPUMEHUMOCTH TPaHMIIBI TPUMEHUMOCTH HEJIOCTaTKH, a TAKXKe
COBPEMEHHBIX CTaHIapPTHBIX COBPEMEHHBIX CTaHIapPTHBIX COBPEMEHHBIX CTaH/IAPTHBIX | TPAHHILIBI MPUMEHUMOCTH
poheCCHOHATBHBIX npoeCCHOHATIBHBIX TEXHOJOTHH | MPOPECCHOHATBHBIX COBPEMEHHBIX
TEXHOJIOTHI 00paboTKH 00paboTKU pe3yabTaTOB HAYYHBIX | TEXHOJOTHI 00paboTKH CTaHJIAPTHBIX
pe3yIbTaTOB HAYYHBIX HKCIIEPUMEHTOB, HO 3aTPYAHSACTCS | PE3YyIbTaTOB HAYYHBIX npodeCcCuOHATBHBIX
JKCIIEPUMEHTOB B IIPABWJILHOIN UHTEPIPETAIIUU JKCIIEPUMEHTOB, HO TEXHOJIOTHI 00paboTKH
Hay4YHOU mH(OpMaIm, Kpome JIOITyCKaeT OT/ENbHBIE Pe3yabTaTOB HAYYHBIX
TOT0, OIYCKAeT OMINOKYU NpU OIIMOKHU pH 00paboTKe JKCIIEPUMEHTOB
00paboTKe pe3yabTaTOB HAyYHBIX | PE3yJIbTAaTOB HAYYHBIX
HKCIIEPUMEHTOB C 9KCHIEPUMEHTOB M HAyIHOU
MCTIOJIF30BaHUEM HEKOTOPBIX nHpopmMarmu ¢
CTaHJAPTHBIX UCIOJIb30BAHMEM HEKOTOPBIX
npodeccuoHaIbHbIX npo(h)eCCHOHATTBHBIX
KOMIIBIOTEPHBIX TPOrpaMM pOrpamMm
Bropoit  artam | YMeTh: IpUMEHATh He ymeer B ynoBneTBopuTEnbHON CTENEHU | YMEET IPUMEHSATH B nonnoit mepe ymeer
(YypoBeHb) COBpPEMEHHBIE CTaHJapTHBIE yMeeT MPUMEHSTh COBPEMEHHbIE COBpPEMEHHBIE CTaHJApTHBIE | MPUMEHSATh COBPEMEHHBIE

npodecCuoHATbHBIC
KOMITBIOTEPHBIE
TEXHOJIOTHH IMOJTYYCHUA U
00paboTKH Pe3yJIbTaTOB
HAaYYHBIX OKCIICPUMCEHTOB

CTaHIapTHBIC
npodeccuoHanbHbIE
KOMITBIOTEPHBIC TEXHOJIOTUH
HOJy4eHHUs: U 00paboTKu
PE3yJIbTATOB HAYYHBIX
IKCIIEPUMEHTOB, HO JIOITYCKAET
OIIMOKH MPH UCTIOJIL30BAHUH
npodeccHoHaNbHBIX

npodecCHOHATbHBIC
KOMITBIOTEPHBIE
TEXHOJIOTHUHU IMOJTYYCHUA U
00pabOTKH Pe3ylIbTaTOB
HAaYYHBIX 5KCIICPUMEHTOB,
HO JIOITYCKAeT OT/eIbHBIC
HE3HAYUTENILHBIE OIINOKHU
npu 00paboTKe pe3yIbTaTOB

CTaHJIapTHHIE
npodeccuoHanbHbIE
KOMITBIOTCPHBIC
TEXHOJIOTUH TOJTyYSHHUSI U
00paboTKH Pe3yIbTaTOB
HAYYHBIX YKCTICPUMECHTOB
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KOMIIBIOTCPHBIX IIPOrpaMm

HAYYHBIX YKCTICPUMEHTOB U
Hay4JHOU nH(pOpMaImu ¢

UCIIO0JIb30BaHUEM
PO eCCUOHATBHBIX
KOMIIbIOTEPHBIX IPOTrpaMM
Tpernit  srtan | Biagers: HaBbIKAMU He Bnazeer | B ynoBiIeTBOpUTENBHON CTENICHU Brnaneer HaBbIkamMu B nonnoit mepe Biageer
(ypoBeHb) UCIOJIb30BAHUSA BJIAJICET HABBIKAMU UCIIOIb30BAHUS | UCIIOJIb30BAHUS HaBBbIKaMU HCIIOIb30BAHUS
COBPCMCHHBIX CTaHAAPTHBIX COBPCMCHHBIX CTaHAAPTHBIX COBPEMCHHLIX CTaHAAPTHBIX COBPECMCHHLIX CTaHAAPTHBIX
po¢ecCHOHATIBHBIX TEXHOJIOTHIA MOTyYEeHUS U podeCcCHOHATBHBIX podeCcCHOHATBHBIX
KOMIIBIOTEPHBIX 00pabOTKH pe3yabTaTOB HAyUHBIX KOMITBIOTEPHBIX TEXHOJIOTUN | KOMITBFOTEPHBIX
TEXHOJIOTUH MOJIy4yeHHsI U HKCHEPUMEHTOB, HO JIOITYCKAeT HOJTy4eHus: U 00paboTKU TEXHOJIOTHI MOTyYEeHHs U
00paboOTKH Pe3yNIbTaTOB OLIMOKH TP UCIIOIb30BAHUM PE3YJIBTATOB HAY4YHBIX 00paboTKH pe3ybTaToB

HAaYYHBIX OKCIICPUMCHTOB

OTACJIbHBIX IIPOIrpaMm

9KCHEPUMEHTOB, HO
JIOITyCKAaeT HE3HAYNUTENbHbIC
OIIMOKY P CIOJIb30BAHUN
OT/IEJIbHBIX KOMIIbIOTEPHBIX
porpamMm

HAaY4HbIX SKCIICPUMCHTOB
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4.2. TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIX HHbI¢ MaTepHaJIbI, HEOﬁXOI{I/IMbIe AJI1 OHEHKH

3HAHUI, YMeHHIi, HABBIKOB M ONbITA /1eSITeJIbHOCTH, XaPAKTEePU3YIOIIMX ITATbI

(¢opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHOIH MPOrPaMMBbI.
MeToan4yeckne MaTepUuaJibl, ONpeaessiionye Npoueaypbl OeHUBAHUS 3HAHUNA, YMEHUH,

HABBIKOB M ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl GopMupoBaHus
KOMIIeTeHIIN I

PesynbTarel 00yueHus dopmupyemas KOMIETeHLH (¢ O1ieHOYHbBIE
yKazaHHEeM KOJia) CpecTBa
3HaHus 3HaTh: TEOPETUUECKUE OCHOBBI OIIK-1 criocoOGHOCThIO YCTHBIN OIIPOC
0a30BBIX XUMHYECKUX TUCIHILINH | HCIIOIB30BaTh MOJYUCHHbIE 3HAHUS nabopaTopHbIE
TEOPETHYECKHUX OCHOB paGoThL;
(yHIaMEHTaIbHBIX Pa3esioB XUMHUH KOHTDOJIBHBIE
IIPH pelIeHnH MPodecCHOHaTBHBIX paGoTh;
3amaq
3HaTh: MaTemaTuueckuii anmapar, | OIIK-3 cmoco6HOCTEIO PasHOYPOBHEBRIC
HEOOXOTUMBIH JUISl peIICHHSI UCIOJIb30BaTh OCHOBHBIE 3aKOHBI 3ajatu,
pohecCHOHATBHBIX 337129 B eCTECTBEHHOHAYUHBIX IUCIUIUIMH B | P edepat; TecTrI
o0nacTu XUMHUU U rpoeccnoHambHON AeITETHbHOCTH
MaTepraIoBeIeHHS
3HaTh: OCHOBHBIC TEOPETUIECCKHE
TTOJIO’KEHUST CMEKHBIX C XUMHEH
€CTeCTBEHHOHAYYHbIX AUCLUUIUINH
3Hate: ocHoBHBIe ortanmel U | ITK-3 Bnagennem CUCTEMON
3aKOHOMEpHOCTH (hopMupoBaHUs | GyHIAMEHTAITBHBIX XUMHYECKAX
(yHIAMEHTATBHBIX ~ XUMHYECKHUX | TOHSTHA.
MOHATHUM
3HaTh: ocHOBHBIE dTanbl pa3Butus | [1K-4  cmocoOHOCTBIO  TPUMEHSTH
XUMHUH; OCHOBHBIE €CTEeCTBEHHOHAYYHbIE
Hay4HbIE JIOCTMI)KEHHsI HamOoJiee | 3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHS
BBIIAIONIUXCA OTEYECTBEHHBIX M | XUMHUYECKOW HAayKH TIpU aHaJu3e
3apyOeKHBIX XHMHKOB, MTOJTyYE€HHBIX PE3YJIbTATOB
WX BKJI]] B pa3BUTUE XUMUH. MTOJTyYE€HHBIX PE3YJIbTATOB
3HaTh: BO3MOYKHOCTH, [IK-5 cnocoOHOCTRIO TONMy4YaTh U
JIOCTOMHCTBA U HEJIOCTATKH, a 00pabaThiBaTh pe3yiIbTaThl HAYYHBIX
TaK)ke TPaHMIIbI MPUMEHUMOCTH JKCIIEPUMEHTOB c MTOMOIIIBIO
COBPEMEHHBIX CTaHAAPTHBIX COBpPEMEHHBIX KOMITBIOTEPHBIX
po(h)eCCUOHAIBHBIX TEXHOJOTUH | TEXHOJOTHH
00paboTKM pe3yIbTaTOB HAYTHBIX
9KCIEPHMEHTOB
VYMeHusa YMeTh: BBIMOJIHATh CTaHJAPTHBIE OIIK-1 cnocoOHOCTBIO YCTHBIN OIIPOC

nercTBus (KiaccupuKars
BEIIECTB, COCTABJICHHUE CXEM
MPOLIECCOB, CUCTEMATH3AIIHS
JAHHBIX U T.II.) C YYETOM
OCHOBHBIX TIOHSITHH M 0OIIUX
3aKOHOMEPHOCTEH,
bopMynupyeMbIX B paMKax
0a30BbIX XUMHUYECKHUX TUCIIUTUINH
YMeTh: pemars TUIOBbIE yueOHbIe
3a[a4u 110 OCHOBHBIM (0a30BbIM)
XMMHYECKUM JUCIMIUIMHAM

HCIIONb30BaTh NOJYYECHHBIE 3HAHUS
TEOPETUYECKUX OCHOB
(yHIaMEHTaJBHBIX Pa3esioB XUMHUH
IIPH peIIeHnH MPodecCnOHaTBLHBIX
3a1a4

YMeTh: perars THIIOBbIE yaeOHbIe
3a/1a4d 10 OCHOBHBIM pa3zeiam

OITK-3 ctocoOHOCTBIO
HCIIOJIL30BaTh OCHOBHBIE 3aKOHBI

n1abopaTopHbIe
paboTHI;
KOHTPOJIbHBIE
paboTHI;
pa3sHOYPOBHEBbIE
3a7a4d,
pedepar; TecTb
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MAaTEMAaTHUKU U
C€CTCCTBCHHOHAYYHBIX OUCIUIIIINH

€CTECTBCHHOHAYYHBIX JUCIUIUINH B
poeccnoHaIbHON AEITETHHOCTH

VYmerb: mpuMmeHITh ocHoBHBIC | [1K-3 BJIaJICHUEM CHUCTEMOU
(yHIaMeHTabHBIC  XUMHYECKUE | (PyHIaMEHTaIbHBIX XUMUYECKUX
TTOHATHS TOHSTUI

YMeTh: OlleHUBaTh XUMHUYECKHUE IIK-4 crmocoOHOCTBIO MPUMEHSTH
MIOHSITHUS U 3aKOHBI B CIIOXKHOU OCHOBHBIE €CTEeCTBCHHOHAYYHBIC

CHCTEME BO33PEHUI1 COBPEMEHHOI
XUMHH

3aKOHBI 1 3aKOHOMCPHOCTHU pPa3BUTHUA
XUMHYECKOU HayKu TIIpyU aHaJIUu3€
TIOJYYCHHBIX PE3YJIbTATOB

YMeTb: NPUMEHATh COBPEMECHHBIC
CTaHJapTHEIC
npodeccruoHaabHBIC
KOMITBIOTEPHBIC TEXHOJIOTUH
MOJY4YeHUs U 00paOdOTKU
PE3yJIbTaTOB HAyYHBIX
IKCIIEPUMEHTOB

[IK-5 cnocoOHOCTRIO TONy4YaTh |
00pabaThiBaTh Pe3yibTaThl HAYYHBIX

SKCIIEPUMEHTOB C IIOMOIIIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOT'uH

Bnanenn
o
(HaBBIKH /
OTIBIT
JIesTeNbH
OCTH)

Brnanets: HaBbIKaMu paboTHI ¢
y49eOHO! JIUTEPATyPOH O
OCHOBHBIM XHMHYECKUM
IOUCLMIIIIMHAM

OIIK-1 ciocoGHOCTBIO
HCIIOJIB30BaTh MOTYYCHHBIC 3HAHUS
TEOPETHIECKUX OCHOB
(yHIaMEHTaIbHBIX Pa3esioB XUMHUH
[PH pelieHuH TPo(heCCHOHATBHBIX
3a1a4

Brnaners: HaBbIkamMu paboTEHI C
y4eOHOMI TUTepaTypoil, OCHOBHON
TEPMUHOJIOTHEN U MOHATUITHBIM
anmapaToM 0a30BBIX
MaTeMaTUYeCKUX U
€CTECTBEHHOHAYYHBIX JUCLIUIUINH

OIIK-3 c1ocoGHOCTBIO
HCIIOIb30BaTh OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIUIUINH B
podecCHOHANBHOM eI TeIbHOCTH

Braners cucteMoil 0a30BBIX T1K-3 BJIaJIECHUEM CHUCTEMOU
(GyHIAMEHTATBHBIX XUMHUYECKUX (hyHIaMEHTATbHBIX XUMHYECKNX
MMOHATHI HOHATUH

Bnaners: HaBBIKaMU [IK-4 crmocoGHOCTBIO  MPHUMEHSTH
00s13aTEIFHOr0 03HAKOMJIEHHUS C OCHOBHBIE €CTEeCTBEHHOHAYYHbIE

MPEILICTOPUEN TOTO HIIM HHOTO
BOIIPOC IIOCTABJIEHHOTO B €T0
MPaKTUYECKON HAYYHOU U
MearorH4eCcKoi 1eATeNIbHOCTH.

3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTUS
XUMUYECKOM HAayKM TIIpH aHaIu3e
MIOJIyYEHHBIX PE3yJIbTaTOB
IIOJIYYEHHBIX PE3yJIbTaTOB

Bnaners: HaBbIKaMU
UCIIOJIb30BaHMsI COBPEMEHHBIX
CTaHJAapTHBIX NPO(ecCHOHATBHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA
nosryueHust 1 00paboTKH
pE3yIbTaTOB HAYUHBIX
9KCIIEPIMEHTOB

[IK-5 cnocobHOCTBIO TONMy4YaTh |
00pabaThIBaTh Pe3ybTaThl HAYYHBIX

JKCIIEPUMEHTOB c MMOMOIIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH

YCTHBIA OIIPOC
nabopaTopHbIe
paboTHI;
KOHTPOJIbHBIE
paboTHI;
pa3HOYpOBHEBEIE
3ajauy,

pedepar; TecTb
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Buowt camocmoamenvhoii pabomet:

- U3y4eHUE OCHOBHOMW U JIOTIOJIHUTEIFHON JINTEPATYPHI B LIEJSIX CAMOTIOATOTOBKH;

- KOHCIIEKTUPOBAHUE MaTEPUAIOB HAYYHOU U yUeOHOM TUTEpaTyphl MO YKA3aHHIO MPEINO01aBaTeNs,
- peLIeHHEe TECTOB I10 3aJIAHUIO MPETIOAABATES;

- [IOATOTOBKA K 3aHATHAM, IPOBOAUMBIM B HHTepaKTHBHOﬁ (I)opMe;

- HamFcaHue pedepata Mo 3aJaHHIO MPETI0IaBaTEs.

Dopmbl meKyuezo KOHMpOJs.

- IpoBepKa 1a00paTOpHBIX PaboT

- YCTHBIH OMPOC Ha JTaDOPATOPHBIX 3aHATUAX
-pCIICHUC TUIIOBLIX 3a1a4

(DOpMﬂ pyﬁleCHOZO KonmpoJjia — mecmupoeanue, NUCbMEeHHAA KOHMPOJibHAA paﬁoma.
@Oprl npomeofcymounoﬁ ammecmauuu no umoz2am 0C60€eHuUA Oucuunﬂuubt — IK3AMEH.

Bomnpocs! Kk 3k3aMeHy

=

ITpenMeT KBaHTOBOM MEXaHUKHU MOJIEKYJIIPHBIX CHCTEM U KBAHTOBOW XMMMH.

OcCHOBHBIE 3Tallbl pa3BUTHS KBAHTOBON TEOPHH.

3. I'maBHBle TeHAEHIMM B Pa3BUTUM KBAaHTOBOM XUMHMM KaK OCHOBHOTO TEOPETHYECKOI'O
(dyHIaMeHTa COBPEMEHHON XUMHUYECKOI HAYKH.

4. MareMaTu4ecKuil anmnapar KBAaHTOBONH MEXaHUKH.

OpMHTOBBI  ONEPATOpPBI, MX COOCTBEHHbIE (YHKIMM U COOCTBEHHBIE 3HAYCHHS.

Bripoxnenue. MaTtpudHoe peAcTaBiIeHUE ONIEPATOPOB.

6. Pasznoxenne 1o CcoOOCTBEHHBIM (YHKIMSAM O3pMHUTOBa omeparopa. KommyranuoHHBIE
COOTHOLLIEHHUS.

7. CooTHolleHUs] HeompeeneHHOCTe. PU3NYECKU CMBICI U MPOCTEHIINE OLEHKH Ha MX
OCHOBE.

8. OCHOBHBIE IOCTYJIATHl KBAHTOBOW MEXaHUKH.

9. KBaHTOBBIE COCTOSTHUSI U BOJTHOBbIE (DYHKIIMH; OCHOBHBIE CBOMCTBA BOJIHOBBIX (DYHKIIMH.

10. Oneparopbl (u3MYeCKHX BEIHUYWH (HAONIOAEMbIX); CpEeIHHE 3HAYEHUS W TUCIIEPCHU
HaOJII0/1aeMbIX.

11. [In0THOCTH BEPOSITHOCTHU pacHpeleleHNs YaCTHIL B IPOCTPAHCTBE.

12. Onepatopsl ~ KOOpAMHAT, HMIYJIbCOB, MOMEHTOB HMIYJbCa, KHHETHUYECKOH U
noTeHuuanbHou 3Heprun. Oneparop ['amunbTOHA (TaMUIBTOHUAH ).

13. OBomtonus coctosinuii u ypasHenue Illpeaunrepa. CranmonapHoe ypasHenue Llpenunrepa.

14. JTuckpeTHbIil 1 HENIPEPHIBHBINA CIEKTPHI. Y paBHEHUE HENPEPHIBHOCTH.

15. Ilpocreiimue npumepsl IPUMEHEHHUS] KBAHTOBON MEXaHMKH.

16. OgHOMEpHBIC 33]]a4H: CIIEKTP, KAYeCTBEHHBIC 0COOCHHOCTH BOJTHOBBIX ()YHKIIUH.

17.3agaun 0 mNPAMOYroJbHOM MOTEHIHMAIbLHOM SIIMKE, MOTEHIHATIbHOM Oapeepe U
rapMOHUYECKOM OCLMIUISITOPE.

18. Teopuss MmoMeHTa UMIynbca. OCHOBHBIE CIEACTBUS KOMMYTAIIMOHHBIX COOTHOIIEHUH IS
KOMITOHEHT MOMEHTa UMITYJIbCa.

19. IlpaBuna cnoxeHus: MOMEHTOB UMITyJbca. JKecTkuii poraTop.

20. 3amaga 06 atoMe Bojopoa. Pa3iencHue mepeMeHHbIX.

21. Bonopono-nogo0HbIe opOUTaH, rpadguyueckoe MpeacTaBIeHHe UX paJualbHbIX U YTIIOBBIX
yacTe.

22. BeIpokZieHHe OJHODJIEKTPOHHBIX COCTOSHUM Kak CIIEACTBUE CHUMMETPHUH LEHTPaAIbHOTO
MOJIS.

23. IIpubnuxeHHble METObI PEIIEHUS] KBAaHTOBO-MEXaHNYECKUX 3a/1ay.

24. Teopuss BO3MYIIICHUN MJisi CTAI[MOHAPHBIX COCTOSIHUH B OTCYTCTBHE W TPH HAIAYUU

BBIPOKJICHUSI.

N

o
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25.
26.
27.
28.

29.

30.
31.
32.

33.

34.

35.
36.

37.
38.
39.
40.
41.

42.

43.
44,

45.
46.

47.
48.
49.
50.
51.
52.

53.
54.
55.
56.
57.
58.
59.

60.

BapuaunoHHbBINM NPUHIUIT KBAHTOBOM MEXAHUKHU U BapUALIMOHHBIN MeTod. Meroa Putna.
Mounekyia B TOCTOSIHHBIX JIEKTPUYECKOM M MAarHUTHOM IOJISIX.
JMMONbHBINA 3JIEKTPUYECKUI U1 MArHUTHBIA MOMEHTBI CUCTEMBI YaCTHLL.

CHsTHE BBIPOKIAEHUS O] BIMSHUEM ITOCTOSSHHOTO 3JEKTPUYECKOTO WIIM MAarHUTHOTO TOJIS
(3¢ dextrr LlTapka n 3eemana.)

CnuH 3J1eMEHTapHBIX YaCTUL U CBA3aHHBIM C HUM MAarHUTHBIA MOMEHT. OniepaTopsl ClIMHA U
KOMMYTallMOHHBIE COOTHOIIEHUS. CITMH-OpOUTATBEHOE B3aUMO/ICHCTBHE U €T0 MPOSIBICHHUS.
VYpasuenue lllpenunrepa 11 aTOMOB U MOJIEKYII.

Pa3nenenue 37€KTPOHHOTO U SACPHOTO IBIKEHUHN. AabaTHueckoe MpruoIMKEHHE.
OJIEKTPOHHOE BOJIHOBOE YypaBHEHHUE. OJEKTPOHHAs IUIOTHOCTh M €€ HM3MEHEHHsS IpH
IIepexo/ie OT pa3AeICHHbIX aTOMOB K MOJIEKYJIE.

[TocTpoeHre mpUOIMKEHHBIX PELICHUI AIEKTPOHHOIO BOJHOBOIO YpPaBHEHHUS Ha OCHOBE
BapHallMOHHOTrO NpuHIMNIa. OQHOAIEKTPOHHOE IPUOIMIKEHUE.

OrpaHv4eHHBI ¥ HEOTPAaHWYCHHBIH MeToabl XapTpu-Poka (camMoCOrIacOBaHHOTO ITOJI,
CCII). Herepmunant Ciarepa.

[ToHsITHE O 3aKPBITHIX U OTKPHITHIX 000I0YKaX. Y PaBHEHHUSI, OMPECIIAIOIINE OPOUTATIH.
OpOuTanbHble JHEPTUH U UX CBS3b C MOJIHOM 31eKTpoHHOM sHepruel. Teopema Kynmanca u
(OTORIIEKTPOHHBIE CTIEKTPHI.

IIpenensr npumenumMocT Metoa Xaprpu-Doxka.
DNEKTPOHHOE CTPOCHUE aTOMOB. DJIEKTPOHHBIE KOHPUTYPALIUU U TEPMBI AaTOMOB.
CrnosxxeHue MOMEHTOB /17151 aToMOB. [IpaBuna XyHaa.

DIEKTPOHHOE CTPOEHUE aTOMOB U Iepuoanydeckas cuctema snemenToB .. Menneneesa.
[TpencraBinenne MoIeKyIsIpHbIX opouTaneit (MO) B Buae THHEHHONH KOMOMHAIIMA aTOMHBIX
opb6utaneit (JIKAO).

Haubonee pacmpocrpaHeHHBIE THIBI 0a3MCOB  aTOMHBIX — opOuTaneil: opOuTaIN

CIIEUTEPOBCKOTO W TayccoBa Tuna. MUHHUMAalbHBIE M BaJIEHTHO-pACIICIIJICHHbIE Oa3HCHbBIE
HaOOpHI.

[Monspuzaunonnsie u nudp¢ysusie pynkuuu. Merox CCIT MO JIKAO.

ONeKTpOHHbIE, KojieOaTeIbHbIE M BpallaTelbHbIE COCTOSHUSA MOJeKysl. I[loBepXHOCTb
noteHuuanpHou sHeprun (I1113).

Ponb npencrasnenuii o I1113 B coBpeMeHHON CTPYKTYpHOI TEOPUU XUMHH.

PaBHOBecHas koHuUrypanus u koHbopMmairuu mojiekyn. Cranuonapusie Touku [I19, mx
ananus. [Ipocreiimue npumeps I1119.

JByxaroMHas monekyna. ONTUMU3ALMS T€OMETPUUECKUX XaPaAKTEPUCTUK MOJIEKYJIBI.

[I12 u xumMHuyeckas peaxius, KOOpAUHATa PEAKIIUH.

KoppenupoBaHHOE IBMXEHHUE 3JIEKTPOHOB. YUET SHEPTUU 3JIEKTPOHHOU KOPPEIIALIMH.
[TonsiTrie 0 MeToie KOH(DUTYPAITMOHHOTO B3aUMOAECHCTBHSL.

OCHOBHBIE IOHATHUSI METO/1a TEOPUH BO3MYILIEHH, Teopust Memnepa-Ilnecce.

CpaBHHTENBbHAST XapaKTEPUCTUKA METOJIOB KOH(PHUTYPAIIMOHHOTO B3aWMOJCHCTBUS H
TEOPHUH BO3MYILICHHI.

[Tonyamnupuyeckue MeToAbl KBAaHTOBOW XUMHUU. METOAbI, HCHOIB3YIOIIME HYJIEBOE
mudhepeHIanTbHOe TePeKPhIBaHUE.

B0O3MOXXHOCTH W OrpaHWYEHUs TMPUMEHEHHS TIONYyIMIUPUUYECKHUX METOJ0B KBAaHTOBOM
XUMUH.

Yuer cumMeTpuu sSAepHON KOHPUTYpAIHK TIPU PACCMOTPEHHUH YJIEKTPOHHOM 3aa9H.

DJIEMEHTHI U Ollepallii CUMMETpUU. ToueyHble TPYIITbl CAMMETPHH.

Hawubomnee pacnpoctpaneHHbie mporpammubie komiuiekesl (AMPAC, MOPAC, GAMESS).
[TonroroBka ucxoaHoro (aiina. KitoueBbie coBa kak criocod yrmpaBIeHHUs pacieToM.
CocraBnenue Z-matpuilsl. basucHbie arombl. OmpeneneHue HAYaIbHOTO TMPUOIMKCHHS
F€OMETPUUYECKHUX MTapaMeTPOB MOJIEKYIIBI.

Yuer cumMMeTpun TIpU 3aJaHUU HadaabHOTO mpuOmmkeHus. Z-marpuna ctuisi MOPAC u
GAUSSIAN.
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61. OcHOBHBIE pE3yJbTaThl KBAHTOBOXMMHUYECKHX pacuyeToB. Busyammsauus pes3ynbTaToB
pacuera.

CtpykTypa 5K3aMEHAIlMOHHOTO OwujeTa. OK3aMEHAllMOHHBIA OWJIET COCTOUT W3 JBYX
TEOPETHUUYECKUX BOIPOCOB M U3 OJHOM 3a7aud, BKJIIOYEHHBIX B IPOrpamMmy TUCHUIIIUHBL. Kaxxabrit
BoNpoc U 3ajnava onenuBaerca 10-to0 Gamnamu. Takum oOpa3om, MakCUMalbHBIA 0ajul, KOTOPBIN
MOYKHO TIOJIYYUTh Ha dK3aMeHe, coctaBisgeT 30 6amioB. bamibl, moiydyeHHbIE IPU claue SK3aMeHa,
CYMMHUPYIOTCSI ¢ OalljlaMH, ITOJIy4€HHBIMH B X0JI€ CEMecTpa.

OO6pa3zer sK3aMeHaIMOHHOTO OuteTa

MHWHOBPHAYKH POCCUHN

denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE 00pa30BaTEIbHOE YUPEIKIACHUE BHICIIETO
oOpazoBaHus
«BAIIKAPCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET»
XuMHUecKuil paKyinpTeT

Hanpasnenue 04.03.01 «®yHnameHTanbHas ¥ MIPUKIATHAS XUMUS)

I[I/ICHI/IHJ'II/IHa KBanToBasg MexaHHMKa M KBAHTOBASI XMMHS

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. HpeI[MeT KBaHTOBOM ME€XaHHUKHU MOJICKYJIAPHBIX CUCTEM U KBAaHTOBOM XUMHUH.
2. Cnun OJICMCHTAPHBIX YaCTHUI U CBSI3aHHBIM C HUM MarHUTHBIM MOMCHT. OHGpaTOpBI CIIMHA "
KOMMYTAllUOHHBIC COOTHOLICHUS. CHI/IH'Op6I/IT8.J'IBHOC BSaHMOHCﬁCTBHe U CT0 IIPOABJICHUA.

. . ~_d
3. HaiiTi 5pMUTOBO-CONPSKEHHBIN omepatop 1Jis oneparopa quddepeHupopanus D= i
X

3aB. kadenpoii pusnvueckon XuMuu
U xuMuueckou skonoruu baml'y, npodo. A.I'. Mycradun

2018-2019 yu. r. Kadenpa ®X u XD

Kpurepun onenkmu (B 6aj1ax):

- 25-30 6aJ1J10B BBICTABIISICTCS CTYNICHTY, €CJIH CTYJCHT JaJl TIOJHbIE, Pa3BEePHYTHIC OTBETHI HA
BCC TEOPETHYECKHE BOINPOCH OWIieTa, MPOAEMOHCTPHUPOBAN 3HaHHE (YHKIMOHAIBHBIX
BO3MOXKHOCTEH, TEPMHUHOJIOT MU, OCHOBHBIX JIEMEHTOB, YMEHHE MIPUMEHSATh TCOPETUICCKUE 3HAHUS
IpU  BBHIMOJHEHUH TpaKkTHYecKuX 3afgaHuii. CryneHT Oe3 3aTpyAHEHHH OTBETWJI Ha BCe
JIOTIOJTHUTEIbHBIE  BOMPOCHL.  [IpakThueckass dYacTb pabOTHl BBITIOJHEHA IIOJIHOCTBIO  0e3
HETOYHOCTEH M OLIHOOK;

- 17-24 6a1710B BBICTABIISETCS CTYICHTY, €CIIH CTYACHT PACKPBHIII B OCHOBHOM T€OPETHYECKHE
BOIIPOCHI, OJIHAKO JIOMYIIEHbl HETOYHOCTH B OINpPEICICHUU OCHOBHBIX MOHATHH. [Ipm oTBeTe Ha
JIOTIOJTHUTEIIbHBIC BOMIPOCHI JAOMYIIEHBI HEOOBIINE HETOUHOCTH. [Ipy BBINOTHEHUH MPAKTUICCKON
4acTH pabOTHI JOMYIICHBI HECYIIECTBEHHbIE OLTHOKY;

- 10-16 OammoB BBICTABIISIETCS CTYIEHTY, €CIM TIPU OTBETE HAa TEOPETUYECKHE BOIPOCHI
CTYICHTOM JONYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMIMOOK B TOJIKOBAaHUU OCHOBHBIX TTOHSTHA.
Jlornka W TONHOTAa OTBETa CTPANAIOT 3aMETHBIMH H3bSHAMH. 3aMETHBI NHPOOeNnsl B 3HAHHU
OCHOBHBIX METOJIOB. TeopeTu4ecKre BOIPOCH! B IIEJIOM H3JI0KEHBI IOCTATOYHO, HO C MPOITYCKaMHU
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MaTepuana. VIMETCs TpHHIMIHUAIBHBIE OMIMOKM B JIOTHKE IOCTPOCHHS OTBETAa Ha BOIPOC.
CTyneHT He penu 3aauy Wi IpH PelieHrud AOMYyIEHbl IpyOble OIINOKY;

- 1-10 6anjoB BBICTABISETCS CTYACHTY, €CIM OTBET HA TEOPETUYCCKUE BOIPOCHI
CBUJIETEJILCTBYET O HEIOHMMAHMM U KpaiiHE HEMOJHOM 3HAHMM OCHOBHBIX IOHATHA U METOOB.
OOGHapy>KuBaeTCsi OTCYTCTBHME HABBIKOB NMPUMEHEHHS TCOPETUUYECKUX 3HAHUM TMPU BHITOJIHEHUU
MPaKTUYECKHX 3a1aHui. CTYJE€HT HE CMOI OTBETUTh HU Ha OJIMH JOMOJHUTEIbHBIN BOIIPOC.

IMPOI'PAMMA I'PYIIIOBBIX 3AHATHI

Paznea 1.0CHOBBI KBAHTOBOM MEXAHUKH

OCHOBHBIE NOCTYJaThl KBAaHTOBOI MexaHUKU. KBaHTOBBIE COCTOSIHMSI U BOJIHOBBIE (DYHKIIMY;
OCHOBHBIC CBOWCTBa BOJHOBBIX (yHKIM. OmnepaTopsl (U3MYECKUX BETHYUH (HAOIIOJaeMBbIX);
CpeIHME 3HAYEHUs U Jucriepcuu HabmonaeMbIX. INIOTHOCTE BEPOSTHOCTH pacHpeeseH s YacTUl]
B IIPOCTPAHCTBE.

MaremaTuueckuil anmapar KBaHTOBOM MEXaHUKH. DPMHUTOBBI ONEPATOPbI, UX COOCTBEHHBIE
(GyHKIIMM ¥ COOCTBEHHbIE 3HaueHUs. BplpoxkaeHue. MartpuuHoe NpeaCTaBIEHUE OIEPAaTOPOB.
Paznoxenue no coOCTBEHHBIM (YHKIUSAM 3pMUTOBA onepaTopa. KoMMyTaloHHbIE COOTHOLICHUS.

Omneparopbl KOOPAUHAT, UMITYJIbCOB, MOMEHTOB UMITYJIbCA, KHHETUUECKON U MOTEHIMATIbHOM
sHepruu. Oneparop I'amuiibTOHa (raMUIIbTOHUAH).

CootHomienus HeomnpeaeneHHocTed. MPU3MUECKUH CMBICT W MPOCTEHIINE OLEHKU Ha HX
OCHOBE.

OBommonus coctossuuii u ypaBHeHue [lpeaunrepa. Craunonapuoe ypaBuenue lIpeaunrepa.
JIMCKpETHBIN U HENPEPBIBHBIN CIIEKTPBI. Y PABHEHUE HENIPEPBIBHOCTH.

[Tpocreiiive nmpuMepsl NPUMEHEHHs] KBAHTOBOM MeXaHUKH. OJHOMEpHbBIE 3aJauu: CIEKTp,
KayeCTBEHHbIE OCOOCHHOCTH BOJIHOBBIX (GYHKUMH. 3agaud O HPSIMOYTOJbHOM HOTEHIMAIbHOM
AUIAKE, TOTEHIIMAIFHOM Oapbepe U TapMOHHYECKOM OCHUIIIATOPE.

Teopus moMeHTa ummysnbca. OCHOBHBIE CIIEACTBUS KOMMYTAllMOHHBIX COOTHOILIEHUM IS
KOMIIOHEHT MOMEHTa umnyJibca. [IpaBuia cioxkeHuss MOMEHTOB UMITybca. JKecTkui potaTop.

3amaua 00 arome Bojopoja. PasneneHue nepeMmeHHbIX. Bonopono-monoOHble opOHUTamH,
rpaduyeckoe MpeCTaBICHNE UX PAJIUAIbHBIX U YIJIOBBIX YacTel. BbipoxkieHne 01HO3IEKTPOHHBIX
COCTOSIHUH KakK CJIE€ICTBUE CUMMETPHUU LIEHTPAIBHOIO MOJIS.

[TpuOn>KeHHbIE METO/Abl PELICHUs] KBAaHTOBO-MEXaHMYECKHMX 3ajad. Teopusi BO3MYILEHUI
JUIsL CTAllMOHAPHBIX COCTOSHUM B OTCYTCTBME W IPH HAJIWYUM BBIPOXKACHHA. BapuanyvoHHBINA
MPUHIIMI KBAHTOBOW MEXaHUKH M BapuallMOHHBI MeToa. Meton Putna.

Mosnekya B IOCTOSIHHBIX 3JIEKTPUYECKOM U MarHUTHOM NOJISAX. JIUITOJIBHBIN JIEKTPUYECKUI
M MarHUTHBIM MOMEHTHI cucTeMbl yacTHll. CHSTHE BBIPOXKACHMSI MOJ BIUSHUEM IOCTOSHHOIO
AIIEKTPUUYECKOT0 WM MarHUTHOro noiist (3¢ dexter Lltapka u 3eemana.)

CnuH 351eMeHTapHbIX YaCTHUI] U CBS3aHHBIM ¢ HUM MarHUTHBIM MOMeHT. OnepaTopsl CIMHA U
KOMMYTallMOHHbIE COOTHOIIEHUs. CIIMH-OpOUTaIbHOE B3aUMO/IEHCTBHE U €T0 MPOSBICHUS.

KBantoBass cucreMa B TEpEMEHHOM JJEKTPOMarHUTHOM T1ojie. BpemeHHas Teopus
Bo3MylieHud. Ilepexonpl mMojx BIMSHMEM U3IydYeHUs M mpaBmwia oroopa. KoadduuneHTs
OWHIITENHA.

CucTeMbl TOXJIECTBEHHBIX YacTHIl: (PepMHOHBI U 0030HBI. AHTUCUMMETPUYHOCTH BOJHOBOU
(GYHKIMM 17151 CUCTEMBI 3JIeKTPOHOB. IIpencraBienne BOTHOBON (YHKIIMM CHCTEMBI 3JIEKTPOHOB B
BU/JIE OIIPENIEIUTES.

Pasnen 2.0CHOBHBIE ITOJIO)KEHUSA U METObI KBAHTOBOW XUMUHN

I. YpaBuenue lllpenunrepa nms atoMoB U MOJeKyJ. Pa3neneHne 3JI€KTPOHHOTO U SIAEPHOTO
JBIDKEHUH. Anuabaruyeckoe NpUOIIKEHUE. DJIEKTPOHHBIE, KoyieOaTeNbHble W BpallaTelbHbIe
COCTOSIHMS MOJIEKYJI. [I0BEpXHOCTh MOTEHIHAILHON SHEPTUU. POb IpeACTaBICHNI O TOBEPXHOCTH
NOTEHLMAJIbHON OSHEPrUM B COBPEMEHHOM CTPYKTYpHOM TeopuM XuUMUU. PaBHOBecHas
KoHpurypanmuss u KoHboOpMamuu MoOJIeKyld. Maible KoneOaHusl siiep BOJIM3HM  TTOJIOKECHHS
paBHoBecus. Kosebanus ¢ 00IbpIIMMU aMIUTUTyIaMU. BpaiiieHre cucTeMsl saep Kak Hesioro.
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DNEKTPOHHOE BOJHOBOE YpaBHEHUE. DJIEKTPOHHAS IUIOTHOCTh U €€ U3MEHEHUS NP IEPEeXoie
OT pa3JCIICHHBIX aTOMOB K MOJIEKYJIE.

[TocTtpoeHne NPHUOMMIKEHHBIX PEIICHHH 3JEKTPOHHOTO BOJHOBOTO YpPaBHEHHS Ha OCHOBE
BapUalMOHHOro mnpuHuuna. OaHO3JIeKTpoHHOEe mnpubmkeHue. Meron Xaprtpu -  Doka
(camocormacoBanHoro mnoisi, CCII). VYpaBHeHus, omnpexnenstoue opoutanu. OpOuranbHble
SHEpPIUU U UX CBA3b C MOJIHOM 31eKTpoHHON sHepruell. Teopema KynMaHca u GpOTO31€KTPOHHBIE
crektpsl. [Ipenens npumennmocty merona Xaprpu-Poxka.

[TonsTHE 0 MeTO/Ie KOH(DUTYPALIMOHHOTO B3aUMOAECHCTBHSL. METO/1 BalIEHTHBIX CXEM.

DJEKTPOHHOE CTPOCHUE aTOMOB. DJIEKTPOHHBIE KOH(UTYpaluu U TepMbl aTOMOB. CIioXKeHHe
MOMEHTOB M aToMoB. lIpaBuna XyHzna. OJIEKTpOHHOE CTPOEHME aTOMOB U IEPHOAMYECKAs
cuctema aneMedToB /.M. Menpeneena.

[IpencraBnenne MoseKyIsapHbIX opoutaneir (MO) B Buae TUHEHHON KOMOWHAIIUA aTOMHBIX
opoutaneii (JIKAO). Haumbonee pacmpocTpaHHEHHBIC THUIIBI 0a3UCOB AaTOMHBIX OpOWTANCH:
opOuTanu cieirepoBckoro u rayccona tuma. Merog CCIT MO JIKAO.

[IpencraBienue o MeToaax QyHKIMOHAJA 3JIEKTPOHHOM MJIOTHOCTH.

II.Yuer cumMmeTpuu sAepHOM KOH(UIYpallMM NpU PACCMOTPEHUH DSJICKTPOHHOM 3aiauu.
DOneMeHThl U onepauuu cumMmeTpuu. TodeuHble rpynnsl cummerpuu. IlpencraBieHns TOUEUHBIX
IpyIMIl, HEIPUBOJUMBIE NIPEJICTABICHHS U TaOIMIIbI XapaKTEPOB.

Cummerpusi u cBoiicTBa MousieKynl. Kiaccuukamusi 3J1eKTPOHHBIX COCTOSIHMHA MOJIEKYT U
KJaccu(uKaluss MOJIEKYJISPHBIX OpOHMTaield 1Mo CUMMETpUU. o- U m-OpOutanu. m-DJIeKTpOHHOE
npubimxenne. OpOuTaim CHMMETPUH B SKBUBAJICHTHBIE OpOUTAIIH.

Cas3bIBaIOLIME U Pa3pbIXJISAIOIINE OpOUTAIIH.

Jlokann3oBaHHbIE MOJEKYJIspHbIE OpOUTANM, HATypajbHbIE CBS3bIBAIOIIME OpPOUTATM U
KJIACCUYECKHUE MPEJCTAaBICHUS O XHUMHUYecKOH cBs3u. ['pynmossle opOutanu. IlepeHocMMOCTb
opbOuraneii pparmMeHToB MoJieKyJl. CBsi3eBble OpOUTAIHN U OPOUTAIIN HETIOICJICHHBIX Tap.

['ubpuauzanms v ruOpuaHbIe OpOUTAIH B 6a3uce aTOMHBIX S-, P- U d-opOuTasei.

III. Ilomy>mMnupuyeckne MeETOAbl KBAaHTOBOM XMMHH. METOIbI, HMCHOJB3YIOIIHUE HYJIEBOE
muddepeHMaibHoe nepekpeiBanue. Pacmmpensslii meton Xrokkens. Meton Xrokkens Ais T-
JIEKTPOHHBIX CUCTEM. BO3MOXHOCTM M OTpaHUYEHUS NMPUMEHEHHS IOIYIMIMPUUYECKUX METOJI0B
KBaHTOBOW XHMUHU.

IV. MexMoneKkylIipHOE B3aUMOACUCTBUE M €r0 ONUCAaHUE B KBAaHTOBOW XHMMHH.
OpueHTallMOHHAsT U MHIYKIMOHHAs cocTapistoniue. JlucnepcuonHoe B3aumojeiictsue. Ban-nep-
BaanbcoBsl komIuiekcsl. BonopoaHast cBs3b.

V. HexecTkue MoJeKkynbl. DJIEKTPOHHO-KosebaTenpHOoe B3aumojieicTBue. DPdextol Ana-
Tennepa.

VI. CoBpemeHHOe nporpaMMHOe oOecredeHre KBAaHTOBO-XMMHUYECKHX pacueToB. Haubonee
pacnpoctpaneHHble iporpammubie Komruiekcsl (MOPAC, GAUSSIAN u np.).

Pasnen 3. IPUKJIATHBIE 3AJIAUYM KBAHTOBOWM XUMUH

I. JIByxatomnHble Monekynbl. [IpocTeilmme Moaenu ONUCaHUS HAa OCHOBE METOJOB
MOJIEKYJISIPHBIX OpOUTaNel 1 BAJICHTHBIX cXeM. AHAIN3 BOJHOBBIX (DYHKIUN MOJEKYISPHOTO MOHA
u MoJieKysbl Bomopoaa. ComocraBieHue pesyiabraToB pacuetoB H2+ m H2. KoppensiuronHsie
nuarpammbl MO a1 IByXaTOMHBIX MoOJekynd. PacmnpeneneHue 5>JI€KTPOHHOM IUJIOTHOCTH B
JIBYXaTOMHBIX MOJIEKyJIaxX, 0Opa30BaHHBIX aTOMaMU BTOPOTro mepuojaa. [1oisipHOCT, XMMHYECKOM
CBSI3U U €€ XapaKTEPUCTUKHU

II. KayecTBeHHBIN aHaIU3 re€OMETPUYECKOTO CTPOCHUS MAJIBIX MHOIOAQTOMHBIX MOJIEKYJ Ha
ocHoBe MeToga MO. Jluarpammsl Y odia.

IlI. KoopnuHanuoHHbIE COEOUHEHUS. Teopuss KpPUCTAUIMYECKOro ToJyisl.  AHanu3
pacuieruienuss atroMHeIXx d- u f-ypoBHe B moNAX pasnuyHOW cuMMeTpuu. [lapamerpsr
pacuieruienus. CuiibHOE U ci1aboe IoJie JIUTraHAo0B. AHAIU3 3JIEKTPOHHBIX CIIEKTPOB M MAarHUTHBIX
CBOMCTB KOMIUIEKCOB HA OCHOBE TEOPUU KPUCTAIUIMYECKOTO TOJIS.
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Teopus nonst nuranaoB. HTepripeTaus TpaHC- U HUCBIUSHUS B KOMIUIEKCAX MEPEXOIHBIX U
HEeNepexoIHbIX MeTaylIoB. M30mo6anbHas aHanorus.

IV. Opranunueckue coenuHeHus. [IpuOIMKeHHs, WCHOIB3YEeMBbIC MPH pacdeTrax H MpH
MHTEPOPETALMU  JJIEKTPOHHOIO CTPOECHMSI OpPraHUYECKMX COEIMHEHHMM. bBIM30CTh CBOMCTB
COCIMHEHUN B TOMOJIOTHUECKUX PsIaXx M TEPEHOCHMOCTh OpOHWTallel JIOKAIbHBIX (HparMeHTOB
MOJIEKYJ. 3apsiabpl HA aToMaxX M MOPSAKH CBs3ei mo Mamiukeny u JIésnuny. Koppensdius mexay
napamMeTpamMu TEeOMETPHUYECKOTO CTPOCHUST M MOpsAkamMu cBsized. [IpuHIMOBI MOCTpOeHUs
aJINTUBHBIX CXEM pacyeTa CBOMCTB MOJIEKYIJI B psJIax.

[Tepenoc 3apsima mpu OOpa30OBaHMM XUMHYECKHX CoequHeHUH. KOMIIEeKCh ¢ MepeHocoM
3apsna.

ConpspkeHHbIE COeIMHEHUs. ApOMaTUYHOCTh U aHTHMapoMaTu4yHOCTh. IlpaBuna 4n u 4n+2.
AnbTepHanTHble yrieBogopobl. [IpaBuno Jlonre-Xurrunca. Meron cBOOOAHOIO 3JIEKTPOHA IS
aHaJIM3a CBOWCTB U MTOBEICHUS CONPSKEHHBIX COEAUHEHHUI.

V. KauecTBeHHas TeopHsl peaKIMOHHOW CIIOCOOHOCTH OpraHMYecKHX coenuHeHuil. HaeKch
PEaKIMOHHON CITOCOOHOCTH: HMHJIEKCHI CBOOOJHON BaJICHTHOCTH, 3apsiibl Ha aTOMax, WHICKCHI
DyKyH, SHEPTUM KAaTHOHHOW, aHMOHHOM M paJUKalbHOM Jokanu3auuu. KoHuenuus >KeCTKuX u
MATKHX KUCJIOT U OCHOBaHUM. DIEKTPOCTATHYECKOE TOJIE, CO3/1aBAEMOE MOJIEKYJIOHN, U €ro BIUSIHHE
Ha PEaKIIMOHHYIO CIIOCOOHOCTb.

KBaHTOBO XMMHYECKOE ONMMCAHHUE JIEMEHTAPHOTO aKTa XUMUYECKUX peakiui. [IyTs peakuun
U KOOpAMHAaTa PEeakUuy Ha MOTEHUHANbHOM NoBepxHocTU. [lepexonnoe cocrtosuue. Cummerpus
peareHTOB, MEPEXOTHOT0 COCTOSIHUS U TIPOYKTOB PEAKIIUH.

KauecTBeHHBIN aHANINU3 BO3MOXKHBIX MEXaHM3MOB XHMUYECKUX pEaKlUid Ha OCHOBE 0OIIeit
CTPYKTYpbl NOTEeHIMaIbHOM noBepxHOocTH. Koppensuuonnsie npasuna Bynsopna - Xopmana npu
aHaJIM3e BO3MOXKHBIX MEXaHU3MOB XMMHUYECKUX peakiuil. Teopust rpaHnyHbIX opOutaneii Oykywu.
[Tpunuun bamna - OBanca - Ilonsau. OrpaHudeHus: MOAX0A0B, UCIOIB3YIOMUX MPEACTABICHUS O
JBUKEHUHU 10 TOTEHIMAIBHON TOBEPXHOCTU. POJIb TYHHEIMPOBAHNS B XUMUYECKUX PEAKIUSX.

NJAH
YcTHOrO onpoca no Kypey

1. DpMHUTOBBI omepaTtopbl B KOHEYHOMEPHBIX HpocTpaHCTBaX. CoOCTBEHHbIE BEKTOpPHI U
COOCTBEHHBIE 3HAUEHHMsI DJPMHUTOBBIX MaTpul] 2-ro U 3-ro TOpsakoB. OpTOroHanIbHOCTH
COOCTBEHHBIX BEKTOpPOB. Pa3iiokeHrne NpPOU3BOJIILHOIO BEKTOpa IO COOCTBEHHBIM BEKTOpam
SPMUTOBA OIIEpPaTOPA.

2. HaxoxneHne cOOCTBEHHBIX 3HAYEHUH U COOCTBEHHBIX (DYHKLHMH ONEpaTopoB KBAaHTOBOM
MEXAHHUKH, HAIIPUMEDP OIIEPaTOPOB Py, P, Pl + X, OIIepaTOpOB MOMEHTA UMITYJIbCA U AP.

3. 3agaun 00 OJHOMEPHBIX U TPEXMEPHBIX MOTEHLIMAJIBHBIX ALIUKAX C MPSIMOYTOJIbHBIMU
NOTEHIMAJIaMU U CTEHKaMH pa3IMYHOM BBICOTHL. IIpsMOyrosbHble NOTEHIMATIbHBIE Oapbephl.

4. 3amaua 00 atroMe Bojopoja. Beigenenue meHTpa Mace, mepexoj K chepruieckor cucteme
KoopanHaT. PopmMa aTOMHBIX OpOUTATIEH.

5. ®opmynbl TeopuH BO3MYIIEHMH Ha MpUMepe JIUHEHHBIX OrepaTopoB (MaTpul) B
JBYMEPDHOM U TPEXMEPHOM IpocTpaHcTBax. (CpaBHEHHME C BapUALMOHHBIM IOAXOAOM IpH
HCIIOJIb30BaHUU B KauecTBe 0a3rca COOCTBEHHBIX BEKTOPOB HEBO3MYIIEHHOIO OMepaTopa.

6. D¢ dextr! LTapka u 3eemana st IPOCTHIX MOJIETBHBIX CHCTEM.

7. Oneparop ['aMunbTOHA JJI1 aTOMHBIX U MOJIEKYJISIPHBIX CHCTEM (Ha MPOCTBIX IMpHUMEpax:
atom C, monekynsl LiH, BeH2 u ap.). [loctpoenue »1nekTpoHHON BOJHOBOM ()YHKIMHM B BHUJE
ONPEIETUTENS.

8. Monekynsl H2+ u H2. Ilpocreiimne moaxoasl K MOCTPOEHHIO BOJHOBBIX (YHKIHUH H
MOTEHLIUAJIbHBIX KPUBBIX.

9. YpaBHenus metoaa Xaptpu - Poka i mpocTeHmx Moneky, Hanpumep LiH.

10. Toueunsle rpynmnsl cuMMeTpru. HenmpuBoauMeble peaCTaBICHUsI HA TPUMEPE TPYIN TUTIA
C2v, C3v u T.n. Xapakrtepbl npeiacraBiieHuil. Pa3nokeHue NPUBOAMMOrO MNPEICTABICHUS Ha
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HenpuBonumoe. llpsmoe mnpoussenenue mnpenctasieHuit. [IpaBunma orbopa Ui 3JIEKTPOHHBIX
MepexoJIoB. (2 cemMuHapa).

11. Yuer cummerpun npu Kinaccupukanuu opbutaneil. 6- u m-OpOutanu. ['ubpunusie u
9KBUBaJIEHTHBIE opOuTanu. KoppensunoHHsle AuarpaMmsl.

12. Meton Xrokkens. [Ipocreiinye npumepsl pacueToB. 3aps/ipl HA aToMax, MOPAIKU CBSI3EH.
I'pannunbie opouTanu. [IpaBusno Jlonre-Xurruuca. (2 ceMuHapa).

13. KoppensuuoHHble AMarpaMMbl W KOPPEISLMOHHBIE IIpaBWiIa IPU KaueCTBEHHOM
ONKCAaHUM MEXaHU3MOB XMMHUYECKHMX peakiuil (Hampumep, npaBwia Bynsopaa - Xodmana o
COXpaHEHHH OPOUTANBHON CUMMETPHHU WM TEOpHUsi TPaHUYHBIX opOuTanein dykyn). (2 cemuHapa)

14. CrnexTpbl U CTpOEHHME KOMIUIEKCHBIX coeinHeHMi d- u f-ajgeMeHTOB B NpHOIMMKEHUH
TEOPUHU KPUCTAIUIMUECKOTO TOJIS.

KpuTtepuu u MeToIMKa OlleHUBAHUS Pe3yJIbTATOB YCTHOIO ONpoca:
Onmun Bompoc (33 BOIIPOCOB).
- 0,5 Gaya BeICTaBISETCS CTYACHTY, €CITH OTBET MPAaBHIILHBIN,

- 0 6Gay10B BBICTABIIACTCS CTYNIEHTY, €CIH OTBET HETPABUIIbHBIMA.

IHJUAH
JlabopaTopHBIX 3aHATHI 110 KypCy

JlabopaTopHoe 3ansTue 1.

Bocrnone3oBabmmck mporpammoit GAMESS, coznaiiTe mpocTpaHCTBEHHOE H300paKCHHE
MOJIEKYJIBl METHIIXJIOpHAA. [IpoBeIuTe ONTUMHU3AIUIO €€ TEOMETPUIECKUX TTapaMeTPOB METOAOM
AMI1. BpimumuTte B Tabnuily 3HauYeHUs €€ JUIMH CBs3ed, BaJCHTHBIX yrjoB. I[IpoBeaute
ONTHUMHU3AIMIO TCOMETPUM  MOJICKYJIbl  KBaHTOBOXMMHYeckuM wmerojgom RHF/STO-3G.
[TonydyeHHble 3HAYEHUS TAKXKE BBIMUIINTE B Tabmuiy. Pe3ynabTraTel onTUMHU3AlMA CpaBHUTE C
OKCTIEPUMEHTAIBHBIMHA JaHHBIMU, HAWJICHHBIMH TpU H3y4eHHH JUTepaTypbl (cM. CrpaBOYHHUK
XUMHUKa, T. 1. 1 ap.).

[IpoananM3upyiTe OTAEIBHBIE XAPAKTEPUCTUKH DIJIEKTPOHHOM CTPYKTYpPHl 3aJlaHHOM
MOJIEKYJISIPHOM CHUCTeMbI: 3HEeprud M coctaB MO, »HEpPreTHyecKyro Auarpammy, 3HEPruio
CBSI3BIBAHMS, DHEPTUIO HOHU3AINH, Y(QPEeKTUBHBIEC 3apsiibl aTOMOB. Pe3ynbTaThl pacueTra Tam, Te
3TO BO3MOXKHO, COTIOCTABUTE C SIKCIEPUMEHTAIbHBIMU JaHHBIMU. CHopMyIupyiTe BBIBOIBI.

JlabopaTopHoe 3ansaTHE 2.

Bocnone3oBaBmmick nporpammoit GAMESS, coznaiite mpocTpaHCTBEHHOE M300pakeHUe
MOJIeKYyJbl 3TaHosa. IIpoBeanTe ONTUMHU3AMIO €€ TEeOMETPUYECKHX MapaMeTpoB METO/I0M
B3LYP/6-31G(d). Bemmumure B TaOiMily 3HAYCHUS €€ [UIMH CBSI3CH, BaJICHTHBIX YIJIOB.
[MpoBenute peontuMmuzalmio Teomerpun MoJsiekyiabl MeromoMm RHF/6-31G(d). IlomyueHHbIe
3HAQYCHHUs TAaK)Ke BBINUIIUTE B TaOnmiy. Pe3ynmpTaTbl ONTHMHU3alUil CpPaBHHUTE C JKCIEPH-
MEHTaJIbHBIMH JAHHBIMU, HAWJCHHBIMU TPU M3y4eHUU JTuTeparypsl (cM. CripaBOYHHUK XMMUKA, T.
1. op.).

[Tpoananu3upyiite OTIENbHbIE XapaKTEPUCTUKU OJIEKTPOHHOM  CTPYKTYphHl — 3aJaHHOM
MOJIEKYJIIDHOM CHCTEMBI: 3Hepruu M coctaB MO, »HEpreTMyecKyr auarpammy, 3HEPTHIO
CBSI3bIBaHMS, SHEPTUI0 MOHM3ALNH, 3 (HEeKTUBHBIC 3apsAabpl aTOMOB. Pe3ynbTaThl pacdera Tam, rie
9TO BO3MOYKHO, COTIOCTABbTE C IKCIIEPUMEHTATBHBIME JaHHBIMHA. CHOpMyTHpyHTE BBIBOJIBI.

JlabopaTopHoe 3ansiTue 3.

Bocnonw3oBapmiuce nmporpammoit GAMESS, co3naiite mpocTpaHCTBEHHOE HM300paKeHUE
MOJIEKYJIBI JUMETHIOBOrO 3(dupa. [IpoBenere ONTUMH3ALKUIO €€ TEOMETPHUYSCKHX IMapaMeTpoB
meronoM RHF/6-31G(d). Beimumire B Tabnuily 3HaueHHs €€ JJIMH CBSI3€H, BAJCHTHBIX YTIJIOB.
[TpoBenuTe pEONTUMHUBAIMIO TeOMETpHH MOJIeKyasl MetomoMm MP2/6-31G(d). TlomyueHHbie
3HAYCHUS TAK)KE BBIMUIIATE B TaOnuiy. Pe3ynbraThl ONTHMH3AlUN CPaBHUTE C OKCICPH-
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MEHTAJIbHBIMHU JTAHHBIMU, HAWJIEHHBIMU NIPU U3Y4EHHUH JUTepaTypsl (cM. CripaBOUHUK XMMHMKA, T.
1. op.).

[Ipoananu3upyiTe OTHEIbHBIE XapaKTEPUCTUKHU JJIEKTPOHHOM  CTPYKTYpPBI  3aJaHHOU
MOJIEKYJIIDHOM CHCTEMBI: 3Heprud U cocraB MO, DJHEpPreTM4ecKyro IHarpaMMy, SHEPIHIO
CBSI3bIBaHMSA, SHEPTUIO0 HOHU3AMH, 3 (eKTUBHBIEC 3apsIpl aTOMOB. Pe3ynbTaThl pacuera tam, rie
3TO BO3MOXHO, COIIOCTABbTE C SKCIIEPUMEHTAIBbHBIMU JaHHBIMU. CHOpMYyIUpPYITE BEIBOIBI.

JlaGopaTopHoe 3aHsiTHe 4.

Bocnonbs3oBaBmuce nporpammoii GAMESS, co3paiite mpoCcTpaHCTBEHHOE M300paKeHUE
MoJIeKyNbl aneroHa. [IpoBenure ONTHUMH3AIUI0 €€ TI'E€OMETPHUYECKHX [apaMeTpOB METOJ0M
RHF/STO-3G. Beinumiure B TabauIly 3HaYCHHUsS €€ JJIMH CBsI3eil, BaJICHTHBIX yriioB. [IpoBemaute
PEONTHMHU3ALINIO0 TeOMETpUH MOJeKyiabl MeTogoM RHF/6-31G(d). [TonyucHHBIC 3HAYEHUS TaKKe
BBIMIUINUTE B TaOnuIy. Pe3ynbpTaTel onTHMH3AIMI CPaBHUTE C SKCIIEPUMEHTAIBHBIMU JaHHBIMHU,
HalJICHHBIMU NPU U3y4eHUU Juteparypsl (cM. CripaBOUYHUK XUMUKA, T. 1. 1p.).

[Ipoananmu3upyiTe OTIOEIBHBIE XAPAKTEPUCTHUKHA  DJIEKTPOHHOM  CTPYKTYpPHl  3aJaHHOMU
MOJIEKYJISIPHOM CHCTeMBbI: 3Hepruu u coctaB MO, SHEpPreTuyecKyr AuarpamMmy, IHEPrHIO
CBSI3BIBAHMSA, SHEPTUI0 HOHHU3AINH, () ()EeKTUBHBIC 3apsapl aTOMOB. Pe3ynbrarel pacdera TaMm, rie
3TO BO3MOXHO, COMOCTABbTE C IKCIIEPUMEHTATbHBIMU JaHHBIMU. CHOPMYITHUPYHTE BHIBOIBI.

JlaGoparopHoe 3aHsiTHE 5.

Bocnons3oBaBmuce nporpammoit GAMESS, co3paiite mpocTpaHCTBEHHOE H300paKeHUE
MOJICKYJIbl TpUMETHIIAaMHUHA. [TpoBeIUTE ONTUMH3AIINIO €€ TEOMETPHUECKUX MAapaMeTPOB METOIOM
B3PW91/6-31G(d). Beinummre B TaOmMily 3HAYCHHS €€ JUIMH CBs3€H, BAJICHTHBIX YIJIOB.
[IpoBeauTe peonTHMHU3AIMIO TreoMeTpun Mosekyiasl merogoM RHF/6-31G(d). Tlomyuennbie
3HAYCHHs TAaK)Ke BBIMUIIATE B TaOnuiy. Pe3ynbraTel OnTUMH3alMii CPAaBHUTE C OKCIIEPH-
MEHTaJbHBIMH JAHHBIMU, HAWJCHHBIMU TIPU M3y4YeHUU JuTeparypbl (cM. ClipaBOYHUK XMMHUKA, T.
1. op.).

[Ipoananu3upyiiTe OTIENbHBIE XaPaKTEPUCTHKU JJIEKTPOHHOW CTPYKTYypa, 3aJaHHON
MOJICKYJISIPHOW CHCTEMBI: d»Heprud M coctaB MO, SHEpreTHyYecKyr TuarpaMmy, JHEPTHIO
CBSI3BIBAHUS, SHEPTUI0 MOHU3ALNH, d(H(PEeKTHBHBIC 3apsAasl aTOMOB. Pe3ynbrarel pacuera Tam, rae
3TO BO3MOKHO, COTIOCTABbTE C IKCIIEPUMEHTAIBHBIME JaHHBIMH. CHopMynupyiiTe BBIBOIBI.

JlabopaTopHoe 3ansTue 6.

Bocnonb3oBaBuics nporpammoit  GAMESS, co3naiite npocTpaHCTBEHHOE M300paskeHe
rujgpasuHa. [IpoBeauTe ONTHMHU3AIMIO €€ TeOMETPUYECKHX ImapameTpoB meromom B3LYP/6-
31G(d). BemuiuTe B TabnMIly 3HAYCHUs] €€ UIMH CBsi3el, BaJCHTHBIX yrioB. I[IpoBemute
pPEONTUMU3AIINIO TeoMeTpUr MoJiekybl MmetogoM RHF/6-311G(d). [Tony4yeHHbIe 3HAUCHHS TaKKe
BBIMUIINTE B TaOMUIy. Pe3ynpTaThl ONTUMH3AIMNA CPAaBHUTE C HKCIEPUMEHTAIbHBIMU JaHHBIMU,
HalJICHHBIMU NPU U3y4yeHuu Jureparypsl (cM. CripaBOUHUK XUMHUKA, T. 1. 1p.).

[Ipoananu3upyiite OTIENbHBIE XapPaKTEPUCTUKU HIIEKTPOHHOW CTPYKTYpbl 3aJaHHON
MOJIEKYJIIDHOM CHCTEMBI: 3Hepruu M coctaB MO, »HEpreTnyeckyr AuarpaMMy, SHEPTHIO
CBSI3bIBaHMS, SHEPTUI0 HOHU3AIMHU, () PeKTUBHBIEC 3apsIbl aTOMOB. Pe3ynbTaThl pacyera TaMm, rie
3TO BO3MOXKHO, COIIOCTABbTE C IKCIEPUMEHTAIbHBIMU JaHHBIMU. CPOpMYyTUpPYITE BHIBOADI.

JlabGoparopHoe 3ansiTue 7.

Bocnonb3oBasmcs mporpammoit  GAMESS, co3paiite npocTpaHCTBEHHOE M300paskeHHe
MOJIEKYJIBl AUXJIOpCHiIaHa. [IpoBemuTe ONTHMH3ANUIO €€ TeOMETPHUYECKIX MapaMeTPOB METOJIOM
RHF/6-31G(d). Beimumiure B TabiuIly 3HAYCHUS €€ JJIUH CBS3CH, BAJICHTHBIX yrioB. [IpoBeaute
PEONTUMH3AIINI0 TeOMETpUH Moekyiabl Metogom B3LYP/6-31G(d). TonydeHHble 3HaueHHS
TaKXKe BBIMUIINTE B TaOnuily. Pe3ynbraTel ONTHMM3ALMN CpPaBHHUTE C SKCIEPUMEHTAIbHBIMU
JAHHBIMU, HAWJICHHBIMH TTPY U3y4eHUH JUTepaTypsl (cM. CrIpaBOYHUK XUMHUKA, T. 1. 1p.).
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[Ipoananmu3upyiTe  OTACIBbHBIE  XapaKTCPUCTUKU  JJIEKTPOHHOW  CTPYKTYpbl  3aJaHHOU
MOJIEKYJIIPHOM CHUCTE€MBbI: SHEprud U coctaB MO, 5HEPreTH4ecKyro auarpaMmy, SHEPTHIO
CBSI3BIBaHMS, SHEPTUIO0 HOHU3AIMHU, 3(PPEeKTUBHBIEC 3apsiibl aTOMOB. Pe3ynbTaThl pacuera Tam, rie
3TO BO3MOXHO, COIOCTaBbTE C HIKCIIEPUMEHTAIbHBIMU JaHHBIMU. CHOpMynUpyHTE BHIBOIBI.

JlabGoparopHoe 3ansiTue 8.

Bocnonws3oBaBmuce nporpammoit  GAMESS, coznaiite mpocTpaHCTBEHHOE HM300paKeHHE
MOJICKYJIbl JTUOKCUIA cepbl. [IpoBenuTe ONTHMH3AINIO €€ TEOMETPHUECKUX MapaMEeTPOB METOIOM
RHF/6-311G(d). BeimumuTe B TaOiMIly 3HAYCHHS €€ JUIMH CBsA3EH, BAJICHTHBIX YIiioB. [IpoBenuTe
PEONTHMHU3ALNI0 TeoMETpUr MoJiekyasl Meromom B3LYP/6-311G(d). IlomyueHHble 3HaYeHHS
TaKXe BBIMHUINNTE B TaONUIly. Pe3ynbTaThl ONTUMH3AIMKA CPaBHUTE C 3KCICPHUMCEHTATbHBIMH
JTAHHBIMH, HAWICHHBIMH TP U3y4eHHUH JUTepaTypsl (cM. CipaBOYHUK XMMUKA, T. 1. ap.).

[Ipoananu3upyiTe OTHEIBHBIE XapaKTEPUCTUKHU JJIIEKTPOHHOW CTPYKTYPbl 3aJaHHOU
MOJIEKYJISIDHOM cucTeMbl: 3Heprun U coctaB MO, sHEpreTudeckyro auarpammy, SHEPIHIO
CBSI3BIBaHMS, SHEPTHIO MOHU3AIMH, d((HEKTUBHBIC 3apsiabl aTOMOB. Pe3ynbraThl pacuera Tam, Ie
3TO BO3MOXHO, COIIOCTABbTE C SKCIIEPUMEHTAIbHBIMU JaHHBIMU. CHOpMyIUpyiiTe BEIBOIDI.

JlaGoparopHoe 3ansiTue 9.

Bocnones3oBaBmuce nporpammoit  GAMESS, coznaiite mpocTpaHCTBEHHOE H300paKCHHE
Mostekyiisl hochuna. [TpoBeuTe ONTUMHU3AIKMIO €€ TEOMETPHUECKHX TapaMeTpoB Metogom RHF/6-
31G(d). Bemumure B Tabnuily 3HAa4YCHUS €€ JUIMH CBsI3CH, BaJICHTHBIX yriioB. [IpoBeaute
PEONTUMH3AIINIO TeOMETPUH MoKy bl MeTooM B3LYP/6-31G(d). TTonyueHHbIe 3HAYCHUS TaK¥KE
BBIMUINNTE B TaOMUIly. Pe3ynbTarhl ONTUMU3ANUN CPABHHUTE C AKCIEPUMEHTAILHBIME JTAHHBIMH,
HalJICHHBIMU NPU U3y4eHUU Juteparypsl (cM. CripaBOUHUK XUMUKA, T. 1. 1p.).

[Ipoananu3upyiTe OTHEIBHBIE XapaKTEPUCTUKHU JJIEKTPOHHOW CTPYKTYPBI 3aJlaHHOU
MOJIEKYJISIPHOM CHUCTEeMBI: SHeprun U coctaB MO, SHEpreTHYecKyr auarpammy, SHEpPrHIO
CBSI3BIBAHMS, SHEPTHIO MOHU3AINH, () ()EKTUBHBIC 3apsAapl aTOMOB. Pe3ynbpTaThl pacuera Tam, I7ie
3TO BO3MOXKHO, COMTOCTABbTE C IKCIIEPUMEHTANBHBIMU TaHHBIMH. CHOPMYTUPYITE BHIBOIBI.

JlabopaTopHnoe 3ausitue 10.

Bocnons3oBaBmces nporpammoii GAMESS, co3maiite mpoCTpaHCTBEHHOE M300paKeHUE
MoJeKkyabl aubOopaHa. IIpoBeaute ONTHUMHU3AIMIO €€ TEOMETPUYECKHX MapaMeTpoB METOJIOM
RHF/6-31G(d). Bemmumure B Tabnuily 3HauSHUs €€ JJIMH CBsI3€i, BaJICHTHBIX yriioB. [IpoBenuTe
peonTUMHU3aLUI0 reoMeTpun Mojekynbl Mmerogom B3LYP/6-31G(d). IlomydeHHble 3HAueHHs
TaK)Ke BBIMUIIATE B TAONUIly. Pe3ynbraThl ONTUMH3ALUA CPABHUTE C IKCICPUMEHTAILHBIMH
JTAHHBIMU, HAWJICHHBIMH ITPU U3y4eHUH JUTepaTypsl (cM. CripaBOYHUK XUMHUKA, T. 1. 1p.).

[Ipoanamu3upyiiTe OTHAECNBHBIE XAPAaKTEPHUCTHUKH  OJIEKTPOHHOW CTPYKTYpHl  3aJlaHHOM
MOJIEKYJISIPHOM CHUCTEMbI: 3Heprud M cocraB MO, 5HEpreTMyYecKylo auarpammy, 3SHEPrHIO
CBSI3BIBaHHS, SHEPTUIO HOHM3ANH, () ()eKTUBHBIC 3apsasl aTOMOB. Pe3ynbpTaThl pacyera TaMm, rie
3TO BO3MOKHO, COMIOCTABbTE C IKCIIEPUMEHTATBHBIMU JaHHBIMH. C(HOPMYITHUPYHTE BBIBOJIBL.

JlabopaTopHoe 3ansiTue 11.

Bocnone3oBaBmces nporpammoit GAMESS, co3maiite TpoCcTpaHCTBEHHOE H300paKeHUE
MOJIEKYJIbl MEepOKcHIa Bojaopona. IlpoBenuTe ONTUMM3ALMIO €€ T€OMETPUUYECKUX MapaMeTpoB
merogom B3LYP/6-311G(d,p). BeimwumuTte B TaONWIly 3HAUYEHUS €€ JUIMH CBS3€H, BaJEHTHBIX
yrioB. IlpoBenaure peonTHMHU3ALMIO TEOMETPHHM MOJIeKyasl MetogoM MP2/6-311+G(d,p).
[TonydeHHbIE 3HAYEHUS TAK)KE BBIMUINNTE B TalOnwiry. Pe3ymbTaThl onTHMM3anuii cpaBHHTE C
OKCICPUMEHTAIBHBIMHA JaHHBIMU, HAaWJICHHBIMUA TP H3y4eHHUU JUTepaTypbl (cM. CrpaBOYHHK
XHUMHKa, T. 1. 1p.).

[Ipoananu3upyiiTe OTIEJIbHBIE XAPAKTEPUCTUKU  DJIEKTPOHHOM  CTPYKTYphl  3aJIaHHOM
MOJICKYJISIPHOM CHUCTeMBbI: SHeprud M coctaB MO, B3HEpreTMyYecKylo IuarpamMMmy, SHEPIHIO
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CBSI3bIBaHMS, SHEPTUI0 HOHU3AIMH, () (eKTUBHBIEC 3apsaasl aTOMOB. Pe3ynbpTaThl pacuera TaMm, rie
9TO BO3MOXHO, COMIOCTABbTE C IKCIIEPUMEHTAIbHBIMU JTaHHBIMU. CHOpMyIUpyiiTe BEIBOIBI.

[IEPEUEHb MOJIEKYJISIPHBIX CHUCTEM, 3AJIOXKEHHBIX B KOHTPOJIbHBIE
3AJJAHUS:

Bapuant Monekyna [Ipumeyanue

1 CH3Cl DKCIepUMEHTaIbHBIC
2 C,H50H JTaHHBIE II0 BCEM

3 CH30CHj; MOJICKYJIaM CM.:

4 CH3;COCHj3 CnipaBOYHUK XUMHKa, T.
5 (CH3):N 1 M.-J1.: Xumus, 1964
6 N2H4

7 SiH,Cl,

8 SO,

9 PH3

10 B,Hg

11 H,0;

Kputepun oueHku j1a00paTopHbIX padoT

2,5 Gamna: 3amaHue mo paboTe BBIMIOJHEHO B NOTHOM oObeme. CTyA€HT TOYHO OTBETHJ Ha
KOHTPOJIBHBIE BOIIPOCHI, CBOOOJHO OPHEHTHUPYETCS B TPEUIOKCHHOM pEIICHUH, MOXET ero
Mo (UIIPOBATH MTPU U3MEHEHUH YCIIOBUS 3a7a4i. OTYET BBIMOIHEH aKKypaTHO U B COOTBETCTBUU
C TIPEIBSIBISICMBIMU TPEOOBAHUSIMH.

2 Gamna: 3agaHue Mo paboTe BHIMOIHEHO B MOTHOM oO0beMe. CTy/eHT OTBETUII Ha TEOPETHYECKHE
BOIIPOCHI, HCIBITBIBas HeOoybIue 3arpynHeHus. KadecTBo odopmiieHus ordera kK padoTe He
MOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSIM.

1,5 Gamna (ymoBnerBoputenbHO): CTYIEHT NMPaBWIBHO BBIMOJIHWI 3a1aHue K padore. CocTaBui
OTYET B YCTAaHOBJIEHHOW (opMe, MPEACTaBUI PEIICHUs OONBIIMHCTBA 3aJaHU, TPETyCMOTPEHHBIX
B pabote. CTy/I€HT HE MOXKET MOJIHOCTHIO O0BACHUTH MOJIYyUEHHbIE PE3YIbTAThI.

1 6ann: CtyneHT HenpaBUiIbHO BhIOTHWI OT 70% 1m0 50% 3amanuii paboThl U HE MOXKET OOBSICHUTH
MOJTyYEHHBIC PE3YIIbTaT.

0,5 6amna: CTyneHT HeMpaBUIBHO BBIMOIHUI CBBIIIE 70% 3ananuil paboThl U HE MOXKET OOBSICHUTD
MOJTyYEHHBIC PE3YIIbTaT.

0 OammoB CTyneHT He BBINOTHWI BCE 3aJaHus pabOThl U HE MOXKET OOBSCHUTH MONyYeHHBIC
pe3ynbTaT

Tembl pedepaToB

MecTo KBaHTOBOW XUMHUU CPEIU IPYTUX HAYK
DneKkTpoAnHAMUYECKass KapTHHA MUPa
KBanTOBO-11IONI€BAsA KapTUHA MUPA
«YnprpaduoneroBas karactpodar
Hcropus pa3BUTHSI KBAHTOBON XUMUHU

OmeiT Pezepdopna. SAnepuas Mmozens atoma
KBanToBsie noctynarel bopa

BosiHOBBIE cBOMCcTBa MuKpouactuil. ['unoresa ne bpois.
JlanpHeliiee pa3BUTHE KBAHTOBOW MEXaHUKH.
Marpuynas mexanuka. Pabotsl I eiizenoepra.
OCHOBHBIE KBAHTOBO-MEXaHUYECKUE MTPUHIUTIBI
BousiHbI ¥ BEpOSITHOCTH.

LCoNOO R WD E

[ Y
N o
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13. OCHOBHBIE MOJIOKEHHS] COBPEMEHHOW KBAHTOBON MEXAHUKHU.
14.  Tlpunnun HeonpenenéHHocTH [ elizenOepra

15. Ypasuenue [peaunrepa

16. [TpuxnagHoit XxapakTep KBAaHTOBOW XUMUHU

17. Bynymee kBaHTOBOW XHUMUU

18.  buorpadus. ne bpoiins, bopa, llIpenunrepa, I'eiizen6epra

- Kputepuu ouenku (B 6a/1ax) pedeparon:

Hanucanue pedepara cneayeT HavaTh ¢ W3JIOKEHUS IJIaHA TEMBI, KOTOPBIH KaK MUHUMYM
BKJItouaeT 3 myHkTa. [lnan momkeH ObITh JTIOTMYHO U3JI0KEH U JIOJDKEH BKIIIOYATh B ce0sl BBEJICHUE
U 3aKJIIOUEHHE.

Pedepar 3aBepiaeTcsi CiCKOM HCIIOJIB30BAHHOM TUTEPATYPHI.

3amauu CTy/IeHTa IPU HATUCAaHUU pedepaTa 3aKII0Ya0OTCs B CIETYIONIEM:

1. JIOTUYHO U 110 CYILLECTBY HU3JI0KUTH BOIIPOCHI IUIAHA,

2. 9YEeTKO C(POPMHUPOBATH MBICIIH, TTOCIIEIOBATEIBHO H SICHO H3JIOKUTh MaTepHa,
[IPaBUJILHO UCIIOJIb30BATh TEPMUHBI U IIOHATHS;

3. II0Ka3aTh YMEHHUE IPUMEHATh TEOPETUUECKHUE 3HAHUS HA IIPAKTHUKE;

4. II0Ka3aTh 3HAHWE MaTepuasa, pEKOMEHIOBAaHHOI'O 110 TEME;

S. UCHOJb30BATh Ul  SKOHOMHUYECKOT0o  OOOCHOBaHHS  HEOOXOIAMMBIH

CTaTUCTUYECKUI MaTepurall.

Pedepar onenuBaetcs npenogaBateneM Kadeapsl Mo CIeAYIOUIM KPUTEPHUSIM.

O6beM pedepata nomKeH OBITh HE MeHee 12-18 ¢Tp. MAIMHOMKMCHOTO TeKCTa (aHAIOT —
KoMIbloTepHbIN TeKCT Time New Roman, pazmep mpudra 14 yepes nonropa uHTepBaa),
BKJIFOYAsT TUTYJIHHBIN JIUCT.

[Tpu oueHke YpOBHS BBIIIOJIHEHUS! pedepara, B COOTBETCTBUU C MOCTABIECHHBIMU LIEISAMHU AJIs
JTAHHOTO BHJIa Y4eOHOU JEATeNbHOCTH, MOTYT KOHTPOJIHMPOBATHCS CIENYIOIINE YMEHHsI, HaBbIKH U
KOMIIETEHIINH:

- yMeHue paboTarb ¢ OOBEKTAMHM H3YyYEHHs, KPUTHMYECKUMHM HCTOYHMKAMH, CIIPAaBOYHOH MU
SHIMKJIONEUYECKOM JINTEPaTypOH;

- YMEHHUE coOUpaTh U CUCTEMATU3UPOBATh MPAKTHUECKUI MaTepuat;

- YMEHHE CaMOCTOSTEIbHO OCMBICIIATH MTPOOJIEMY Ha OCHOBE CYILIECTBYIOIIINX METOJIUK;

- YMEHUE JIOTUYHO U TPAaMOTHO U3J1araTb COOCTBEHHbIE YMO3AKIIOUEHUS 1 BHIBOJIBI;

- yMeHHUe co0J1t01aTh POpMy HAyYHOTO UCCIIETOBAHUS;

- YMEHHE T0JIb30BaThCs IN100aTbHBIMU HHPOPMALIMOHHBIMU PECYpPCAMU;

- BJIaJICHHE COBPEMEHHBIMH CPEICTBAMHU TEIEKOMMYHHUKALIU;

- CIOCOOHOCTB ¥ TOTOBHOCTD K UCIOJIb30BAHUIO OCHOBHBIX MPUKJIAIHBIX MPOTrPaMMHBIX CPE/CTB;

- CITIOCOOHOCTH CO3/aTh CO/IEPXKATEIBHYIO MPE3EHTAINIO BBIMOJIHEHHON pabOThI.

Kpurepun ouenku pedeparos (B 0as1ax)

- 0 GanoB BBICTABISIETCSA CTYACHTY, €CIIM CTYIACHT HE MMEET INpe/CTaBieHusi 00 o0CyXIaeMoM
BOIIPOCE;

- 1 Gann BBICTaBISIETCS CTYAEHTY, €CIM CTYJIEHT HMMeeT (parMeHTapHble MpeACcTaBlIeHUs 00
o0CyX/1aeMOM BoOIIpoce (CTYyIEHT AEMOHCTPHPYET HE3HaHHE TEOPETHYECKUX OCHOB IpeaMeTa, He
yMeeT JieNaTh apryMEHTHUPOBAaHHBIE BBIBOABI M TMPUBOAMTH TPUMEPHI, MOYTH HE BIAJAEET
MOHOJIOTHYECKON pEYbl0, HE BIJIAZCET TEPMHUHOJIOTMEW, NPOSBISAET OTCYTCTBUE JIOTUYHOCTU U
MOCJIEI0BATEIbHOCTRIO M3JI0KEHUS, JENaeT OIMMUOKU, KOTOPhIE HE MOXKET HCHPaBUTh JaXKe IMPHU
KOPPEKILIMHU IIPEToAaBaTeieM, OTKa3bIBa€TCsl OTBEUATh HA 3aHIATHH);;

- 2 Oamna BBICTaBIAETCS CTYAEHTY, €CIM CTYAEHT HMEeT HENOJHbIE IpEACTaBIeHUs 00
00CyXk/1aeéMOM BOIIPOCE (CTYIEHT AEMOHCTPUPYET HE3HAHHE TEOPETUYECKUX OCHOB IpeAMETa, He
yMeEET JIeaTh apryMEeHTHPOBAHHbIE BHIBOJBI U IPUBOAUTH IPUMEPHI, TOKa3bIBaeT ciaboe BllaJeHUE
MOHOJIOTUYECKOI peublo, HE BIAJEET TEPMHHOJIOTHEH, MPOSBISET OTCYTCTBHE JIOTMYHOCTH U
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MOCJIEIOBATEIBHOCTBIO M3JI0KEHUS, JETaeT OIMIMOKM, KOTOpble HE MOXET HCIPAaBUTh Ja)Xe MpH
KOPpEKILINHU MpernoaaBaresieM, OTKa3bIBae€TCsl OTBEUATh HA 3aHITHH);

- 3 Oaiia BBICTABIISIETCS CTYACHTY, €CIIM CTYACHT UMEET HE B JOCTATOYHON Mepe c(hOpMUPOBAHHBIC
U CcoJlepKallie CYHIECTBEHHbIE MPOOENbl MpeacTaBieHus 00 oOCyKJaeMOM BOINpoOce (CTYIEHT
JEMOHCTPHUPYET HETITyOOKHE TEOPETHUECKUE 3HAHUS, MPOSBISLET CIad0 chOPMHUPOBAHHBIC HABBIKU
aHaJM3a SBJIEHUH U MPOLECCOB, HEJIOCTATOYHOE YMEHHUE JielaTh apryMEHTHPOBAaHHbIC BBIBOIbI U
NPUBOANUTH MPUMEPHI, TIOKA3BIBAET HE JIOCTAaTOYHO CBOOOJHOE BIIAJICHHE MOHOJOTHYECKOW PEyblo,
TEPMHUHOJIOTHEH, JTOTUYHOCTBIO U TOCIEI0BATEIbHOCTbIO U3JIOKEHUS, JENAeT OLIMOKHU, KOTOphIe
MOJKET UCIPAaBUTh TOJIBKO IPU KOPPEKLIUU IIPETIOAABATEIIEM);

- 4 ©Oamna BBICTABISETCS CTYACHTY, €CIU CTYACHT MMeeT C(hOPMUPOBAHHBIC, HO COJAEp KAIue
OTJeNbHBIE TPOOENbl TpPEACTaBIeHUs 00 o00cyKaaeMoM Bompoce (CTYIeHT JAEMOHCTPUPYET
MPOYHBIEC TEOPETUUECKUE 3HAHUS, BiIaJIeeT TEPMUHOJIOTUEH, JIelaeT apryMEHTUPOBAHHbBIE BBIBOBI U
0000111eHNs, TPUBOIUT MPUMEPHI, TOKA3bIBAET CBOOOTIHOE BJaJleHUE MOHOJOTHYECKOW Peublo, HO
IIPU 3TOM JIeJIaeT HECYIIECTBEHHbIE OMIMOKH, KOTOPbIE OBICTPO MCHPABISET CAMOCTOSTEIBHO WU
IIPY HE3HAYUTEIILHON KOPPEKIMH MPEN0IaBaTEIEM);

- 5 OaiIoB BBICTABIISETCS CTYACHTY, €CIIM CTYIEHT MMeeT CPOPMHUPOBAHHBIE CHCTEMAaTHYECKHE
npencTaBieHuss 00 oOCcykaaeMoM Bompoce (CTYIEHT JEMOHCTPUPYET CHUCTEMHbIE TEOPETUYECKUE
3HAHUS, BJIAJICET TEPMHUHOJIOTUEH, JIeNIaeT apryMEeHTHPOBAHHBIC BBIBOIBI M 0OOOIIECHHS, TPUBOAUT
IpPUMEpHI, MMOKa3bIBa€T CBOOOJHOE BIAJCHHE MOHOJIOTHYECKOW pEeUbl0 M CIHOCOOHOCTH OBICTPO
pearupoBarh Ha yTOUHSIOIINE BOIIPOCHI).

TecTupoBanue

1) Kakoe mnpubmmkenue wucnonb3yercss [uid peweHus ypaBHeHus Ilpenunrepa amns
MHOT'OJIEKTPOHHBIX aTOMOB?

A) Bopra-Onmnenreiimepa;

b) He3aBHCHMBIX YaCTHIL;

B) MonekynspHbIX opOuTaiei;

') BasleHTHAS anIPOKCHMAITHSI.

2) Kakoe mnpubnmxenue wucnonb3yercs ans pemieHuss ypaBHeHus Ilpeaunrepa s
MHOT'03JIEKTPOHHBIX aTOMOB?

A) pEISTUBUCTCKYIO U HEPENIATUBUCTCKYIO;

b) llIpenunrepa u ae bpoins;

B) BosHOBYI0 M KOPITYCKYJISIPHYIO;

') aToMHYI0 ¥ MOJIEKYJISIPHYIO;

J1) TBEpOro TENa M KUIKOCTEH.

3) B kBaHTOBOI MeXaHWKe BBIICIIIOT IBE OCHOBHBIC HCH:

A) BOJIHOBOW IPUPOBI CBETA M KOPITYCKYJISIPHON PUPOBI BEIIECTBA;

b) xopryckynspHO-BOJIHOBOTO Ayalii3Ma U JUCKPETHOCTh U3MEHEHUS] PU3NUECKUX BETUUNH;

B) BoHOBOI# pHpPO/IBI BElIECTBA U KOPITYCKYIISIPHOW IPUPOABI CBETA;

') HenpepBhIBHOCTH U JUCKPETHOCTH U3MEHEHMSI (PU3NUECKUX BEIUUNH;

J1) nenenus MUKpoOYacTUl] Ha GEPMUOHBI U OO30HBI U HEYCTPAHUMOCTD BIUSHUS U3MEPHUTEIBHOTO
npulopa Ha COCTOSIHUE UCCIIETyEMOIo 00BEKTa.

4) JloToHleanbHass SHEprusi aToMa K 3JEKTPOHY MOXKHO MPHUOJIMKEHHO OXapaKTepH30BaTh
SHEpruen

A) Humxwueii BakanTHO#M aromHo# oputanu (HBAO);

b) Bepxueii BakanTHON atoMHOM opurainu (BBAO);

B) Hwxwneit 3ansToit aromuoit oputanu (H3AO);

') Bepxueii 3ansToit aromHo# oputanu (B3AO).
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5) Breibepure BepHoe yrBepxkacHue. Ecau {Ei} — Habop coOCTBEHHBIX 3HaYE€HUN TaMIJIBTOHHAHA
H B ypaBuenuu H¥i = EiV¥i, 1o ...

A) -3Heprus CUCTEMbI B i-COCTOSIHUHY;

b) - sneprus cucremsl, a npu i>0 He UMEIOT (HUZNIECKOTO CMBICTIA;

B) - monHas sHEprus CUCTEMBI,

I') - nonHas sHEPrusi CUCTEMBI;

) - nutst MOOBIX 1 1 .

Kpurepun u MeToIHKAa OIeHMBAHUSI Pe3yJIbTATOB TECTHPOBAHUS:
Opnun TectoBblit Borpoc (30 BOIIpocoB).
- 0,333 Gana BBICTABISIETCS CTYJIEHTY, €CJIM OTBET ITPABUIIBHBIN;

- 0 0a)UIOB BBICTABIISIETCS CTYACHTY, €CJIN OTBET HeraBHHBHBIﬁ.

KoMiuiekT 3agaHuii 1yist KOHTPOJIbHOM padoTsl Ne 1
o gucuuiimHe KBaHToBas MEXaHHMKa M KBAHTOBASI XUMUS

Bapuanrt 1
2

o d . (nx
1. HaiinuTte coOCTBEHHOE 3HAUYEHHE OllepaTopa o ecm f(x)=5sin| —Xx|.
X a

2. Pemmte ypaBHEHHE CPEPHUCCKON TapMOHHMKH JUIS BOJOPOAONOA0OHOrO atoma X Ipu
ycnoBud, uto 1=2, m=1.
3. Ompenenute paaraibHyIO 9acTh BOJOPOAONOA00HOTO aToMa jist cirydast N=3, 1=2.

Bapuant 2
2

o Nz
1. Haiiaute coOCTBEHHOE 3HAYCHHUE OllepaTopa ol ecmm f(x)=25 COS( X
X a

2. Pemmte ypaBHeHHE c(epUYeCcKOW TapMOHHUKH JUIsl BOIOPOJONOA00HOTO artoma X TpH
ycioBuH, uto 1=2, m=-1.
3. Ompenenute paadaibHYIO 4aCTh BOJIOPOIONOA00HOTO aToMa st ciydast N=2, |=1.

- Kputepuu u MeTo1MKa OLIeHUBAHUS Pe3YJIbTATOB KOHTPOJIBHBIX padoT

- 10 GamnoB BBICTABIIETCSA CTYACHTY, €ClIM padoTa BBIOJIHEHA B IOJTHOM OOBEME W
U3NI0’)KE€HA TPAMOTHBIM SI3BIKOM B ONPEICICHHON JIOTHYECKON MOCIeI0BAaTEIbHOCTH C TOYHBIM
UCIIOJIb30BAaHUEM  CHCIHAIM3UPOBAHHOW TEPMHHOJIOTHH, TIOKa3aHO YBEPEHHOE BIIaJICHUE
HOpPMAaTUBHOW 0a30i;

- 8-9 GamoB BBICTABISIETCS CTYAEHTY, €clU paboTa BBIOJIHEHA B IMOJHOM 00beMe, HO
UMEET OJIH U3 HEeJIOCTATKOB:

B paboTe JIOMYIICHBI OJTUH-/IBA HEJJ0UeTa IMPU OCBEIICHUH OCHOBHOTO COJICP)KAHUS OTBETA;

HET  ONPEJCIICHHON  JIOTMYEeCKOW  ITOCIIEeIOBATeIbHOCTH, HETOYHO  HCITOJIb3yeTCs
CHeIUaIM3UPOBAHHAS TEPMUHOJIOTHS;

- 6-7 OannoB BBICTABISAETCSA CTYACHTY, €CIM PaboTa BBHIMOJIHEHA HEMOJHO, HE MOKa3aHO
oOmiee TOHMMaHWE BOMPOCA, MMEIUCh 3aTPyJHEHUS WM JIONYIICHBI OMIMOKH B OIpEAciICHUN
MOHSITHUM, WCTOJIH30BAHUM TEPMHHOJIOTHH, TPHU 3HAHUU TEOPETUYECKOTO MaTepuasa BBISIBICHA
HejocTaToYHas CPOPMHUPOBAHHOCTH OCHOBHBIX YMECHHI U HABBIKOB.

- 4-5 Ga;yTOB BBICTABIISAETCS CTYACHTY, €CIIM CTYJCHT BBIMOJIHWI KOHTPOJBHYIO paboTy
MeHee yeM Ha 50 %.

- 1-3 Gania BBICTABIISIETCS CTYZICHTY, €CJIM CTYICHT BBITIOJHUI KOHTPOJIBHYIO pab0OTy MeHee
yeMm Ha 70 %.
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- 0 GaoB BBICTAaBISETCS CTYAEHTY, €CIH . CTYIEHT BOOOIIE HE MPHUCTYNal K BBITOJHEHHIO
KOHTPOJIbHON PabOTHI.

3aaHust 1Jsl HTOrOBOii KOHTPOJIbHOH PadOThI
Bapuant 1
4. Jloxaxure, uto [g,; & =—i(h/27).
5. Tloka3saTh, 4To ONEPATOPbl KOMMYTHPYIOT MEXy CO0OH, To ecThb [, ; B,]=0.

6. TlokasaTh, YTO OMEPATOP KOOPAMHATHI X M OIEPaToOp MPOEKIUH UMITYJIbCa Ha KOOPAMHATY Y
KOMMYTHUPYIOT, TO ecThb [ 8,]=0.

dx
8. CnekrpanbHbie JMHUU cepuu JlaiiMaHa B SMHCCHOHHOM CIIEKTPE aTOMAapHOTO BOJIOPOJa
BO3HUKAIOT MPHU MEPEX0JIe EKTPOHA U3 JOOBIX BO30YXKICHHBIX COCTOSHUN Ha YPOBEHb C
nl = 1. Bpruuciaure KBaHTOBOE YHMCIIO N2 BO30YKIEHHOIO COCTOSIHUSA 3JIEKTPOHA, MpHU
BO3BpaTe U3 KOTOPOTO BOSHUKAET JIMHUA C IJIMHOU BOJIHBI 95,01 HM.

d 3
7. Haittn (+ Xj .

Bapuanr 2
1. Hoxaxure, uto [g,; ¥l =—i(h/2x).

2. Tloka3ath, 4TO ONEPATOPHI KOMMYTUPYIOT MEXIY c000ii, To ecTh [g,; B,]=0

3. TlokasaTh, 4TO ONEPaTOP KOOPAUHATHI Y U ONEPATOP MPOCSKIIMKA UMITYJIbCA Ha KOOPAUHATY Z
KOMMYTHPYIOT, TO ecThb [ B,]=0.

3
4. Haiitu (d+ 1) .
dx X
5. CnekTpaibHble JHHUM cepuu JlaliMaHa B IMHCCHOHHOM CIEKTPE aTOMapHOIro BOJOpPOAa
BO3HUKAIOT MPHU TIEPEX0JIe IEKTPOHA U3 JIFOOBIX BO30YXKICHHBIX COCTOSHHUN Ha YPOBEHbB C
nl = 1. BbluucanuTe KBaHTOBOE YHCIO N2 BO30YXICHHOTO COCTOSHHUS AJIEKTPOHA, MPHU

-1
BO3BpaTe U3 KOTOPOI'0o BO3HUKAET JIMHUS C BOJIHOBBIM 4yKciioM 97492.208 cm .

- Kputepuu u MeToinKka olleHMBAHHUSA Pe3y/JIbTATOB UTOIOBOH KOHTPOJIbHOI padoThI

OreHKa «3aYT€HO» BBICTABIIAETCS CTYJEHTY, €clii paboTa BBINOJHEHAa MPAaBUIBHO Kak
MuHuUMyM Ha 50%, W WU3/l0)KEHa TPaMOTHBIM $I3IKOM B  ONPEICIECHHON JIOrH4ecKon
MOCJIEI0BATEIBHOCTH ¢ TOUYHBIM UCIIOJB30BAaHUEM CHEIMATM3UPOBAHHON TEPMHHOJIOTUH; MTOKa3aHO
YBEPEHHOE BJIaJICHHE HOPMATUBHOM 0a30ii;

O1eHKa «HE 3a4TEHO» BBICTABISIETCS CTYJEHTY, €Ciii paboTa BHIMOIHEHA TPABUIHLHO MEHEE,

yeM Ha 50% BBICTABISIETCS CTYJCHTY, €CJIA CTYJCHT BBIMIOJHUI KOHTPOJIbHYIO paboTy MEHee deM
Ha 50 %.

4.3.Peiimunz-niaan Oucuuniunbl
Peiftunr—nnan nucuumivHel npeacrasiieH B [Ipunoxennn 2.

Kputepusimu orieHUBaHHUSI SIBISIOTCS 0aJUTbI, KOTOPBIE BHICTABIISIOTCS MPENOIaBaATEIeM 3a

BHJIBI JICATSIILHOCTH (OIICHOYHBIE CPEICTBA) IO UTOTaM U3YYCHUS MOJTYJICH JUCIIUILTHHBL,
MIEPEYUCIICHHBIX B PEUTHUHT-TIAaHE TUCIUTUIMHEI, TS 9K3aMeHa: TeKYIINil KOHTPOIb — MAKCUMYM
40 6amtoB; pyOEKHBIN KOHTPOJIb — MakcuMyM 30 0asuioB, MOOMpPHUTEIbHBIE 0auTbl — MakcuMyM 10.

[TepeBon onenku u3 100-6ammpHON B 4eThIpeX0AUTbHYIO IPOU3BOIUTCS CIEAYIOIIINM 00pa3oM:
- otiimaHO — oT 80 10 110 6ammoB (BkiItouast 10 moompuTenbHbIX 0aIoB);
- xopoto — ot 60 10 79 6amioB;
- YIAOBJIETBOPUTEILHO — OT 45 10 59 6aios;
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- HEYJIOBJICTBOPUTEIIBHO — MEHee 45 6aioB.
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5. YueOHO-MeTOAMYECKOEe U HH(pOpPMALIMOHHOE 00ecneyeHHe TN CIMTITUHBI

5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEPaATypPbl, HEOOXOAUMOM IS
OCBOEHHUS TUCUMILINHBI

OcHoBHas JInTEepaTypa:

BapaHoBckui, B.W. KBanTOBasi MEXaHUKA U KBaHTOBas! XMMUS [DreKTPoHHbIM pecypc] / B.A.
BapaHoBckMn. — OnekTpoH. gaH. — CaHkT-lNerepbypr : JlaHb, 2017. — 428 c. — Pexunm
poctyna: https://e.lanbook.com/book/92941. — 3arn. ¢ akpaHa.

. bapanosckuii B.M. KBanToBas MexaHMKa ¥ KBAaHTOBAsk XUMHS : y4eO. 1MOCO0. JUIsl CTYI. BY30B,
00y4. mo xumud. criett. / B. U. bapanosckuii .— M. : Axagemus, 2008 .— 383 c. — (Bricmiee
npodeccuonanbHoe oOpasoBanue) .— Pexum pgoctyna  http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+1160+default+2+1+F+1.2.840.10003.5.102+rus.

. Maiiep U., M30panHbIe TI1aBbl KBAHTOBOW XHMMHH: JIOKA3aTEIbCTBA TEOPEM M BBIBOJA (HOpMYI
[DnexTpoHHBIN pecype] : yueOHOe mocobue / Maiiep U. ; mox pea. A. JI. Uyrpeesa ; mep.
auri. M. b. JlapxoBckoro, A. M. TokmaueBa. — InekTpoH. naH. — MockBa : M3gaTenbcTBo
"JlaGopaTopus 3HAHUM", 2017. — 387 C. — Pexum JOCTYyIIa:
https://e.lanbook.com/book/94102. — 3ar. ¢ 3kpaHa.

[Mupenscon, B.I'. KBantoBas xumus. Monekyabl, MOJIEKYISpPHbIE CUCTEMBbl M TBEpHbIC Tela
[DnexTpoHHEIH pecypc] : yae6HOoe mocobue / B.I'. [lupenbcon. — DnekTpoH. naH. — MockBa :
UznatensctBo  "Jlaboparopuss 3Hammii", 2017. — 522 c¢. — Pexum Jgocrymna:
https://e.lanbook.com/book/94104. — 3aru. ¢ skpana. Kucenés B. B. / KBantoBas MexaHuKka.
Kypc nexuit / M.: MITHMO, 2009. - 560 c.

. JdemunoBuu, b.Il. Maremarnueckre OCHOBBI KBAaHTOBOW MEXaHMKU [DJIEKTPOHHBIN pecypc] :
yuebHoe nocobue / B.I1. lemunoBuy. — Dnekrpon. naH. — Cankt-IlerepOypr : Jlanp, 2005. —
200 c. — Pesxum moctyma: https://e.lanbook.com/book/604. — 3ari. ¢ skpaHa.

Kpamennnun B.M. KBanToBas XuMus M KBaHTOBas MeXaHWKAa B MPUMEHEHHH K 3ajadam
[Onextponnslil pecype] / B.U. Kpamennnun ; E.I'. I'azenayp ; JI.B. Ky3pmuna .— Kemeposo :
KemepoBckuil rocymapctBeHHsld yHuBepcurer, 2012 .— 56 c¢. — Pexum pocryna:
http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+1160+default+9+1+F+1.2.840.10003.5.102+rus;
‘http://biblioclub.ru/index.php?page=book&id=232678>.

KBaHTOBOXMMHYECKOE MOJECIUPOBAHME OPraHMYECKUX MOJEeKynl U peakiuil. Bribop
npuOmKeHus. [DneKTpoHHbIN pecypce]: yueb. nmocobue / M.B. Bakynun [u ap.]; bamkupckuit
rocynapcTBeHHbl yHuBepcuter. — Yda: PULl baml'V, 2015. — DnektpoH. Bepcus meu.
nyonukamuu. — JlocTym BO3MOXKEH uepe3 OIeKTpoHHyl Oubmmoreky bamly. —
<URL:https://elib.bashedu.ru/dl/read/VVakulin_Latypova Talipov_Kvantovohimicheskoe
modelirovanie_up_2015.pdf>.

JlonoJiHUTE/IbHAA JIUTEPATYpA!

. Xypcan C.JI. Meroanueckue yKazaHus JUIsl CEMHUHAPCKUX M MPAKTUYECKUX 3aHITHHA MO KypCy
"KBaHTtoBass MexaHMka M KBaHToBasg xumus'(pazgen "KsantoBas Mexanuka" : VYueOHoe
nocobue / C.JI.Xypcan,Yu.-Hayuy.komiuiekc "Unaterpanus" .— Yda : Peaktus, 2000 .— 43c. :
wi. — 00s13.9xk3. — ISBN 5883330681 (becrmut.). <URL: http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+3920+default+7+1+F+1.2.840.10003.5.102+rus>.

Epmakos, A. W. KBanToBass MexaHWKa M KBAHTOBas XUMHUS : y4eO. 1Moco0. Il CTyI. BY30B,
00y4. o crrert. BITO 020101.65 "Xumus" / A. . EpmakoB .— M. : IOpaiit, 2010 .— 555 ¢. —
(OcnoBel Hayk) .— ISBN 978-5-9916-0587-8. — ISBN 978-5-9692-0331-0. <URL:
http://ecatalog.bashlib.ru/cgi-
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+1160+default+9+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+1160+default+9+1+F+1.2.840.10003.5.102+rus
http://biblioclub.ru/index.php?page=book&id=232678
https://elib.bashedu.ru/dl/read/Vakulin_Latypova_Talipov_Kvantovohimicheskoe%20modelirovanie_up_2015.pdf
https://elib.bashedu.ru/dl/read/Vakulin_Latypova_Talipov_Kvantovohimicheskoe%20modelirovanie_up_2015.pdf
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3920&TERM=%D0%95%D1%80%D0%BC%D0%B0%D0%BA%D0%BE%D0%B2,%20%D0%90.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+3920+rs2+14+1+F+1.2.840.10003.5.102+rus

bin/zgate.exe?present+3920+rs2+14+1+F+1.2.840.10003.5.102+rus>.

10. Imonbckuit, 3.B. Atomuas ¢usuka. Tom 2. OCHOBBI KBAaHTOBOW MEXAaHWKH M CTPOCHHUE
AJIEKTPOHHON 000JI04uKM atoma [DnekTpoHHbIH pecype] : yuebnuk / 3.B. Ilnmombckmif. —
OnektpoH. gaH. — Cankr-IlerepOoypr : Jlans, 2010. — 448 c¢. — Pexum noctyma:
https://e.lanbook.com/book/443. — 3arux. ¢ skpaHa.

11. CrenmanoB H.®. «KBaHTOBas XWMHUsI W KBaHTOBas MexXaHWKa» : yde0. mocobue / H. .
Crenanos, B. U. Ilyneime .— M. : MI'Y, 1991 — 384 c. : un. — ISBN 5-211-01629-7.
<URL: http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+3920+default+1+1+F+1.2.840.10003.5.102+rus>.

12. 3agauyn o KBaHTOBOM TEOPUHU [ DIIEKTPOHHBIN pecypc]: METOIUYECKHE YKa3aHUS K TPOBEICHHUIO
NPaKTUYECKUX 3aHATUH 1O KBaHTOBOM Teopun: Y.2 / bBamkupckuili rocynapcTBEHHBIN
yHuBepcuteT; cocT. P.M. BaxuroB. — Yda: PUL[ baml'y, 2017. — DnexTpoH. BepcHs Iey.
nyonmukamuu. — JlocTynm BO3MOXKEH depe3 ONeKTpoHHYyro Oubmmoreky bamly. —
<URL:https://elib.bashedu.ru/dl/local/Vahitov_sost Zadachi po kvantovoj
teorii_mu_Ch2_mu_2017.pdf>.

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTu « AHTEepHET» U
NMPOrpaMMHOI0 ofecrneyeHusl, He0OXOIMMBIX /IJIsl 0CBOECHHS JHCIUIIHHbI

1. DnekrponHas oubmuoreunas cucrema «2Ob baml Yy - https://elib.bashedu.ru/

2. DOmnektpoHHas OuOnMoTeyHass cUCTeMa «YHHUBEpPCHUTETCKas OHONIMOTeKa OHJAWH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHAs CUCTeMa u3aaTeabcTBa «Jlanpy - https://e.lanbook.com/

4. DnexTpoHHbIH Katanor bubnuoreku baml'y - http://www.bashlib.ru/catalogi/

5. VHuuBepcanbHasg ba3pl mansHbix EastView (JOCTynm K 3JIEKTPOHHBIM Hay4yHBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas snexktponHas 6ubnuoreka - elibrary.ru (ocTyn K 3JIEKTPOHHBIM HayYHBIM KypHaJlaM)
- https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013
r. JInensuu 6eccpoyHble

8. Microsoft Office Standard 2013 Russian. [dorosop Ne 114 ot 12.11.2014 r. Jlunensuun
OeccpouHbie

9. Kaspersky Endpoint Security mams Omsneca - Cranmaptabriid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpoxk nelictBus nuuensuu 1o 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License.

11. Cucrema nentpanuszoBaHHoro rectupoBanus bamly (Moodle). YauBepcanpHas oO1iecTBeHHas
mmnensus GNU.
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6.MaTepI/IaJILHO-TeXHH‘{eCKaﬂ 6333, H606XOL[I/IMaﬂ AJIA OCYIIECTBJICHU S 06pa30BaTeJ’[LHOFO npouecca mo IMCHUIJINHE

HauMmenoBanue OcHalIEeHHOCTD CHEINAJTBLHBIX OMEIeHNH ¥ MMOMEIeHH I IJII CAMOCTOATEJILHOM IlepeyeHb JMIIEH3MOHHOTO
criequaJIbHbIX paGOTbI MporpaMMHoOrIo odecrmeyeHus.
NoMeleHu N " PexBH3MTHI OATBEPKIAIONIET0

l'[()MelIIeHI/Iﬁ OJIA AOKYMECHTA

CaMOCTOSITEJIbHOM
padoThI
1. yuedHass ayauropus s Aynutopus Ne 405 1. Windows 8 Russian. Windows
npoBeIeHUst 3auATH | YueOHas Mebesb, ydeOHO-HArSAHBIE MOCOOMsS, IOCKa,HOYTOYK,MynbTHMeaua-npoekrop Mitsubishi | Professional 8 Russian Upgrade. Jlorosop
JIEKIIHOHHOT 0 Tiuna: | XD3200U, skpan ¢ anexrpornpuBogom 300*400cm SpectraClassic. Ne 104 ot 17.06.2013 1. Jlunensuu
aymutopuss Ne 405 (xumdak AynautopusaNe 311 OGeccpouHbIe

Kopmyc), aynutopus Ne311
(xumdax KopITyC),
aymutopuss Ne 310 (xumdax
kopriryc), aymutopus Ne 305
(xuMdak Kopmyc).

2. yuyeOHbIe ayIUTOPHU ISt
NpoBeeHUsl 3aHATHI
CeMHUHAPCKOro THNA:
aymutopus Ne 004 (xumdax
kopmyc), ayauropus Ne 005
(xuMax KopIryc).

3. yueOHasi ayauTopusi AJs
NMpoBeJeHUs] TPYNIOBBIX H
WHANBHIY ATBHBIX

KOHCYJABTAIUNA: ayAnTOpUs
Ne 405 (xumdak xopiyc),
aymuropuss Ne311l (xumdax
Kopiryc), ayzutopus Ne 310
(xumdax KopITyC),
aymutopus Ne 305 (xumdax
Kopriryc), aynutopus Ne 001
(xumdax KopITyC),
aymuropust Ne 002 (xumax

YuebHas MeOelb, yueOHO-HATISIIHBIC TOCOOUs, J0CKa, HOYTOYK,mpoekTop Mitsubishi XD 600U, skpan
¢ anexTponpuBogoM Projecta 183*240cm Mattewhite.

Aynuropus Ne 310
VYuebHas mebenb, yaeOHO-HATIIOHBIE MOCOOMsS, JOCKa, HOYTOYK,MyJIbTUMenua-mpoekrop Mitsubishi
EW230ST, sxpan HactenHbIi ClassicNorma 244%183.

Aynuropus Ne 305
VYuebHas mebenb, yaeOHO-HATIIOHBIE MOCOOMsS, JOCKa, HOYTOYK,MyJIbTuMenua-mpoekrop Mitsubishi
EW230ST, skpan Hactrennsiii ClassicNorma 244*183.

Aynurtopus Ne 004
YyebHas mebenpb, ydeOHO-HarIAgHbIe mocobus, nocka, kommytatop HP V1410-24G, nepcoHanbHBIN
komnbroTep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 1w, mikad HaCTeHHBIN
TLK6U.

Aynurtopus Ne 005
YuebHass MeOenmb, ydeOHO-HArsImHBIE T™ocoOus, mocka, kommbeiorep DEPO Neos 470 MD
i5_3450/4GDDR/T500 G/DVD+R u monurop ViewSonic 21.5 - 13 wr, mkap TLK TWP-065442-G-
GY, mxad montaxkusiid NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mxad
HacteHHbId TLKOU.

Aynuropus Ne 001
Y4ebOHas Mmebenb, yaeOHO-HATJISIIHBIE TOCO0Us, TOCKa

Aynurtopus Ne 002
Y4ebOHas Mmebenb, yaeOHO-HATIISITHBIE TOCOOUS, TOCKa

Aynurtopus Ne 006
Y4ebOHas Mmebenb, yaeOHO-HATIISITHBIE TOCOOUS, TOCKa

Aynurtopus Ne 007
YueOHas MeOeib, yaeOHO-HATISITHBIC TIOCOOMS, JOCKa

2. Microsoft Office Standard 2013
Russian. [loroop Ne 114 ot 12.11.2014 1.
Jlnmien3uu GeccpoyHbie

3. Kaspersky Endpoint Security mms
omneca - Crammaptaeiii. [loroBop
Ne31806820398 ot 17.09.2018 1. Cpok
nencTBus auieH3uu 1o 25.09.2019

4, Cucrema LIEHTPATU30BAHHOTO
TECTUPOBAHUS Baml'y (Moodle).
YHuBepcasibHasi OOIIECTBEHHAs JIUIECH3US
GNU

5. Linux OpenSUSE 12.3 (x84_64) GNU
General Public License
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koprmyc), ayauropus Ne 006
(xumpak KOpIyc),
aymuropus Ne 007 (xumdax
kopiryc), aymutopus Ne 008
(xumdax KopIyc)

4. y4yeOHasi ayauTopus AJs
TeKyllero KOHTPOJIs W
NPOMEKYTOYHOM

arrecranuu: ayauropus Ne
405  (xumdak  kopmyc),
aymuropust  Ne311 (xumdax
Kopiryc), ayxutopus Ne 310
(xmcax KOpIIyC),
aymutopus Ne 305 (xumdax
kopiryc), aymutopus Ne 001
(xrmcax KOpIIyC),
ayauropust Ne 002 (xumax
kopmyc), ayauropus Ne 006
(xuMax KopItyc),
ayauropust Ne 007 (xumax
kopmyc), ayauropus Ne 008
(xuMax KopItyc),
aymuropuss Ne 004 (xumdax
kopiryc), aymutopus Ne 005
(xumdak Kopmyc).

5. NOMeleHUus I
CaMOCTOSITeIbHOW PadoThI:
YuUTambHBIM ~ 3am Ne 1
(TmaBHBIH KOpIyc),
YUTAIbHBIN 3271 Ne2 (usmar
KopIyc-yuebHoe),

yuTampHBIM  3am  Ne 5

(rymaHUTapHBINA KopItyc),
yuTanbHeli  3an1 Ne 6
(yueOHbIit KOpIIYC),
yuTanbHeli  3an1 Ne 7
(rymaHUTapHBINA KopItyc),

naboparopus Ne 418
(xumdax KopIyc)

Aynutopus Ne 008

Y4ebOHas Mmebenb, yaeOHO-HATIISITHBIE TOCOOUs, TOCKa

Yuraabubii 3270 Ne 1
Hayunerit n y4eOHbIft QoHzm, mHayunas mepumonmuka, [IK (monoOmox) - 3 mr, Wi-Fi moctym mms
MOOMIIBHBIX YCTPOUCTB, HeorpaHudeHHbIH noctyn kK ObC u bJ1; konndyecTBo mocagoyHbIX MecT — 76.

YutanbHblii 3an Ne2

HayuHblii 1 yuebHbIli doHA, Hay4YHaa nepuoauka, MK (MOHOBNOK), MOAKAOYEHHbIX K ceTh UHTepHeT, —
8 WT., HeorpaHunyeHHbIM goctyn K 36C 1 BJl; KonnyecTBo NOCaf04HbIX MmecT — 50.

YuraabHbIi 3271 Ne §
Hayunslii n yueOHbII (oHa, HaydHas neproauka, [1IK (MoHOONOK) - 3 mIT, HEOrpaHWYEHHBIH TOCTYH K
OBC u B/l; konuuecTBO MOCag0UYHBIX MeCT — 27.

YuraabHblii 3271 Ne 6
Hayunsrit n yaebnb1il honp, HaydHas nepuoanka, [IK (MoOHOOIIOK) - 6 mT, HEOTPaHWICHHBIN OCTYII K
OBC u B/l; konuuecTBO mocagouHbix MecT — 30.

Yuranbublii 321 Ne 7
Hayunsiii u y4eOHbIH GoHJ, HaydHas mepuoauka, [IK (MOHOGJIOK) - 5 11T, HEOTPaHHYECHHBINH TOCTYI K
OBC u B/I; koau4ecTBO MOCaA0YHBIX MecT — 18.

JlaGopaTopus Ne 418
VYuebHast Mmebenb, pakcumMuibHbIM anmnapaT Panasonic KX-FL423RUB — 2 mr., sH-metp pH-150MU (c
roc. moBepkoii), aBroTpancopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Bechl "Ohaus" PA64C (65r, 0,1Mr) ¢ noBepkoid, Becsl VIC-1500d1 (1500r. 100MI', BHelH. kainOpoBKa)
ACCULAB, nonomep 1-160MU ¢ noeepkoii, koMiuiekc BoibTamnepomerpuueckuii CTA, KOMIbIOTED
B kommiekte DEPO Neos 4601\FO/monntop 20" Samsung BX2035/kmaB./Mbliiib, KOMITBIOTED
nepcoranbHbI Nel 1.210-14/3, MmarauTHas Memanka 6e3 HarpeBa Tolopino — 21T, MarHUTHas MeIIanka
¢ HarpeBoM H HaHOKepammud.noBepx hG-MAG HS, merp-pH pH-150MU (¢ roc.moBepkoii), MOHHTOP
19" LG L1919S BF Black (LCD<TFT,8ms, 1280%1024,250K/I/M.1 400:1,4:3 D-Sub), nepcoHabHbIH
koMnploTep B coctaBe c/0nox/Core J7-4770  (3.4)/H87/SYGA/HDD 500Gb, ™monHTOp
XKK"20"Bencl.knaBuat ypatwsib, npuarep Canon i-SENSYS MF3010, pH-merp pH-150MU ¢
roc.mmoBepkoit, cucreMubiit 6iok 11K (775), mkad cynmnpasii LOIP LF-25/350-GS1, (310X 310x310
MM O/BEHTHJISITOpA.HEPHK.CTAIb U(POBOH KOHTPOJIEP), KOJMUECTBO NOca oYHbIX MecT — 10.

Jladopatopus Ne 416
ATomHO0-abcopOmonHbIi criekTpodoTomeTp Monens AA-7000, hupmsbl "Hlumanzy", Snonust, 6anioH ¢
reaueM mMapku A — 2 mr, Bentuisitop BEHTC 100 BKMu/*1/, ra3oBeiii XxpoMaro-Macc-CeKTpOMETp
mozenb GCMS-QP 2010PIUS, xoMIpIoTep B COCTaBe: CHCTEMHEIHN 0JIOK, MOHUTOD, KJIaBHATypa, MBIIIb,
konaumonep QUATTROCUMA QV/QN-FI2WA, wnoytoyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi n7THB+0ffice, nepconanpHbli KoMnbloTep B KoMmiuiekte HP
AiO 20"CQ 100 eu (MoHOO10K), 3nekTporuuTKa Irit IR-8200,1500BT muamerp kordopku 185mm.
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6. noMeleHne hi 8 0

XpaHeHust U
NpopHIaAKTHYECKOT 0
00CTy:KMBAaHUSI  y4eOHOro
000py0oBaHus:

naboparopus Ne 416
(xuMax KopItyc).
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[Tpunoxenue Ne 1

MMHOBPHAYKH POCCHHN
OI'bOY BO «bAILIKNPCKNUN I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
XUMUYECKUN ®AKYJIBTET

COJIEP)KAHUE PABOYEM ITPOI'PAMMBI
TUCIUIUIMHBI KBaHTOBAst MeXaHMKa M KBAHTOBAsi XUMUS Ha 8 cemecTp
ouHas Gopma 00ydeHUs

Buja paGorsl O0BLeM TUCHUILTHHBI
O6mas tpynoemkocts aucuuruinssl (3ET / yacos) 6/216
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MPEIo aBaTesiem: 61,7
JIEKLIUHA 32
MPAKTHYECKUX/ CEMHHAPCKUX -
1a00PaTOPHBIX 28

Apyrux (TpynroBasi, MHAUBUIYaIbHass KOHCYJIBTAIUS U UHBIC BUJIBI
y4eOHOM JesTeNHHOCTH, MPEAYyCMAaTPUBAIOIINE pad0OTy 00YUaAIOIINUXCS C

npenoaasareneM) (OKP) 1,7
Y4eOHBIX 94acOB Ha CAMOCTOSTEIbHYIO0 paboTy obydaromuxcs (CP) 128,5
Y4eOHBIX YacOB Ha MOJTOTOBKY K

sKk3ameny/3auety/ nuddepenimpoBannomy 3auery (KoHTposns) 25,8

®opma(bl) KOHTPOJIA:
DK3aMeH B 8 cemecTpe

38




®dopma TEKyIIEero

dopma U3yyeHHs] MaTepUaIOB: JIEKIUH, OcHoBHas 1 KOHTPOJISA
IpPaKTUYCCKHUEC 3aHATHUS, CCMUHAPCKUE 3aHATHS, AOHOJHHATEIbHAA 3aganus o YCIICBaCMOCTH
Ne TeMa 11 conepianne nabopaTtopHbie paboThl, CAMOCTOSTEIbHAS JuTepaTypa, CaMOCTOSITENIbHOM (KOJIIIOKBUYMBEI,
n/m paboTa u TpyJO0EMKOCTh (B Hacax) peKOMeH1yemast pabote KOHTPOJIbHBIC
CTyJEeHTaM (HoMmepa CTYJICHTOB paboTsl,
U3 CITUCKA) KOMITBIOTEPHBIE
JIK [1P/CEM JIP CPC TeCTHI ¥ T.IL.)
2 3 4 ) 6 7 8 9
1. e IIpeamer
KBaHTOBOM MeXaHHMKH.
OcHOBHBIE ITanbl Pa3BUTHS
KBAHTOBOM TeOPHH.
IIpenMer KBaHTOBOM
MEXaHHUKH MOJIEKYISPHBIX
CHCTEM U KBAHTOBOW XUMUH. 9 B B 8 ITpopaborath
OCHOBHEIE JTallbl Pa3BUTHS [1-5,9-11] JICKLHIO, PeK. Ok3amen
KBaHTOBOM Teopuu. I TaBHbIE jmTeparypy
TEHJCHIIUU B Pa3BUTUU
KBAaHTOBOW XHUMHUU KaK
OCHOBHOT'O TEOPETUYECKOTO
(dbyHIaMeHTa COBpEMEHHON
XUMHYECKON HAYKH.
2. J QCHOBHbIe MOHSITUS YCTHBIIT OIpoc
KBAaHTOBOW MeXaHUKH. J1aGOpaTOpHbIE
MaremaTuueckui paboTHL;
amnmapaT KBaHTOBOW MEXaHUKH. IIpopaGoTars KOHTPOJIbHBIE
OpMUTOBBI OIIEPATOPHI, UX 2 — - 10 [1-5, 9-11] JIEKIIHIO, PEK. paGoTHL;
CogCTBeHHHe GbyHKIUYU U JIUTEPATYPY DPa3HOYPOBHEBbIE
COOCTBEHHbBIEC 3HAUCHHSI.
Bripoxxienne. Matpudnoe 3a/1a4y,
TIPE/ICTaBJIEHHE ONEPATOPOB. pedepar; TecTer
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Pasnosxenne no coOCTBEHHBIM
(GyHKIHSAM 3pMHUTOBA
oneparopa. Kommyrannonssie
COOTHOIICHHUSI.

CooTHOIIICHUS
HEOIIPEIEIEHHOCTEM.
DuU3NYECKUN CMBICT U
MPOCTEUIINE OLIEHKU HA UX
OCHOBE.

e Jlocryaarsl
KBAHTOBOW MeXaHUKH.

OcHOBHBIE IIOCTYJIATBI
KBaHTOBOM MEXAHHKHU.
KBaHTOBBIE COCTOSIHUA U
BOJIHOBBIE (DYHKITMH; OCHOBHBIE
CBOWCTBA BOJHOBBIX (DYHKITHI.
OmnepaTopbl PU3HUECKUX
BEJIMYMH (HaOII0JaeMBbIX);
CpeIHuE 3HAaUCHUS U
JMCTIEpCUN HAOMI01aeMBbIX.
[ImoTHOCTH BEPOATHOCTH
pacrpeziesieHus 4acTull B
IPOCTPAHCTBE.

Omneparopbl KOOpPAKHAT,
UMITYJIbCOB, MOMEHTOB
UMITyJIbCa, KHHETUUECKOHN U
MOTEHIMAIIBHON YHEPTHUH.
Oneparop ['amunpToHa
(raMUJIBTOHHUAH).

OBOIIOLUS COCTOSIHUM
u ypaBHenue [lIpennnrepa.
CrannonapHoe ypaBHEHHE
[lIpenunrepa. IuckpeTHbIl 1

10

[1-5, 9-11]

[TpopaboTtath
JIEKIIUH, PEK.

JUTEpaTypy

YCTHBIN OIIPOC
nabopaTopHbIe
paboTHI;
KOHTPOJIbHBIE
paboTHI;
pPa3sHOYpPOBHEBbIE
3a7a4H,

pedepart; TecTb
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HENPEPbIBHBIN CIIEKTPBHI.
YpaBHEHHE HENPEPBIBHOCTH.

e Hexotopsblie
NpUMepbI peuieHust
ypaBHenus Illpenunrepa.

[Ipocretinve npumepsl
IIPUMEHEHUsI KBAaHTOBOM
MexaHuKH. OJTHOMEpHbIE
3a/la4M: CIIEKTP, KaYECTBEHHbIE

YCTHBIN OITPOC

0COOEHHOCTH BOJHOBBIX na6op6aToprIe
KITHM. uu paboTeL,
Eg:ngro j:éfM ° 10 IIpopaborats KOHTPOJIbHBIE
NOTEHIMATLHOM AIINKE, [1-12] JICKIIAH, 3aKOH, padoTsL;
[OTEHIMATBHOM Gapbepe i pEK. IuTeparypy pPa3HOYpPOBHEBBIC
rapMOHMYECKOM OCLUILIATOPE. afadn,
Teopust MOMeHTa pedepar; TecTh
umnyiabsca. OCHOBHBIE
CJIEJICTBUSL KOMMYTaIlMOHHBIX
COOTHOIIICHU JJI KOMIIOHESHT
MOMeHTa umnyisca. [IpaBuna
CII0’KEHUS MOMEHTOB
umnynbca. JKecTkuii poratop.
e Pemenue
ypaBHeHus llIpenunrepa aas YCTHBIIT OIpoc
aTroma BOAOpOAa (u nabopaTopHbIE
BO/JIOPO/IONIOI00HBIX ATOMOB). paGoThI;
ATOMHBIE OpOMTAJIH. [TpopaboTtath KOHTPOJIbHBIE
3amaua 00 arome 10 [1-12] JIEKIIMH, PEK. paboTEL;
BOZIopoaa. Paznenenue JIMTeparypy pa3sHOYpOBHEBEIE
nepeMeHHbIX. Bogopomo- 3a/1auH,

o J00HbIE OpOuTAIH,
rpaduueckoe npeacTaBieHue
UX paJUalIbHBIX U YIIIOBBIX

pedepar; TecTsl
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yacreidl. Beipoxienue
OJHOBJIEKTPOHHBIX COCTOSHUI
KaK CJICICTBHE CHMMETPUHU
HEHTPAIBHOTO MOJISI.

BapuanuoHublii MeTOI.
[TpubnmxeHHbIe

YCTHBIN OIPOC

METO/IbI PEIICHUS KBAHTOBO- naGopaTopHbie
MEXaHUYECKUX 3a1a4. Teopus PaBOTHI,
BO3MYIUCHHH 1A [Tpopaborats KOHTPOIILHBIE
CTAIlMOHAPHBIX COCTOSIHUMN B 10 [1-5, 9-11] JIEKLHIO, PEK. pPaBOTHI,
OTCYTCTBHE U MIPU HATUYUHU JHTepaTypy PA3HOYPOBHEBbIE
BBIPOXKICHUA. BapI/IElIII/IOHHHﬁ 3ajaun,
MIPUHIIMI KBAHTOBOM MEXaHUKHU
Y BapUAIllMOHHBIA METO/I. pedepar; TecTh
Meton Putia.
e KBaHTOBBI€ yHCIIA.
MognekyJiia B HOCTOSIHHBIX

3JIEKTPUYECKOM U MAarHUTHOM
noysix. JunosibHbIi
JJIEKTPUYECKUI U MAarHUTHBIN .
MOMEHTEI CUCTEMEI YaCTHII, YCTHBIN OIIPOC
CHsTHE BBIPOKACHUS TIO]T na60p6aToprIe
BIHSTHUEM ITOCTOSIHHOT'O paooThI;
JNEKTPUYECKOTO UITU 10 IIpopaGotars KOHTPOJIbHBIC
MarHuTHOTO T0JIst (3 (HEKTHI [1-5, 9-11] JICKIHIO, PCK. paloTsI;
[Itapka u 3eemana. ) JTepaTypy Pa3sHOYPOBHEBBIC

CnuH 351€eMEeHTapHBIX 3amaqu,

YaCTHIL U CBA3aHHBIN C HUM
MarHUTHBIN MOMEHT.
Omneparopsl crivHa U
KOMMYTaIlHOHHBIC
cootHomeHus. CuH-
OpOUTaTHLHOE B3aMMOICHCTBHE

pedepart; TecTb
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N €T0 ITPOSABJICHUS.

e  MHoOro3jeKTpoHHbIE
aTOMBI. CaoiicTBa
MHOTI'03JIEKTPOHHBIX ATOMOB.

VYpasuenue lllpenunrepa
JUISL aTOMOB U MOJIEKYII.
Pa3znenenue 31€KTpOHHOIO U
AJEPHOTO ABW)KEHU.
Anmabatuyeckoe
npubimxeHue. DIeKTPOHHOE
BOJIHOBOE YpaBHEHUE.
ONEeKTPOHHAs IUIOTHOCTD U €€
M3MEHEHUs IIPU [IEPEXO0/IE OT
pa3eIIEHHBIX aTOMOB K
MOJIEKYJIE.

ITocTpoenue
NpUOIMIKEHHBIX PELICHUM
3JIEKTPOHHOT'O BOJIHOBOT'O
YpaBHEHHUS HAa OCHOBE
BapHallMOHHOT'O NIPUHIIMIIA.
OHO2IEKTPOHHOE
npubnmxenne. OrpaHUYeHHbIH
Y HEOIPaHWYEHHBINA METObI
Xaprpu-doka
(camMocOorIacoBaHHOTO TTOJI,
CCII). Aerepmunant Ciarepa.
[TonsiTHE O 3aKPBITHIX U
OTKPBITHIX 000JI0YKAaX.
YpaBHeHUs1, ONpeIeNaonme
opourtanu. OpburanbHble
SHEPTUU U UX CBS3b C MOJTHOU
3JIEKTPOHHOU DHEPIUei.
Teopema Kynmanca u

10

[1-5, 9-11]

[TpopaboTtath
JICKITUIO, PEK.

JUTEpaTypy

YCTHBIN OIIPOC
nabopaTopHble
paboThI;
KOHTPOJIbHBIE
paboThI;
pPa3sHOYpPOBHEBbIE
3ajauy,

pedepar; TecTb
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(OTORIIEKTPOHHBIE CTIEKTPHI.
[Ipenensl npUMEHUMOCTH
Metoga Xaptpu-Pdoka.

DNEKTPOHHOE CTPOEHUE
aTOMOB. DJIEKTPOHHbIE
KOH(UTypanuu 1 TePMbI
aTomoB. CJ10’K€HHE MOMEHTOB
st atoMoB. [IpaBuna XyHpa.
DJIEKTPOHHOE CTPOEHUE
aTOMOB U MEpUOINYECKast
cucrema aieMeHToB J[. 1.
Menieneesa.

9 e Teopus
XHUMHYecKoi cBaA3H. MeTox
MO  JIKAO. ba3ucHblie
Ha0opbI aTOMHBIX
opouTaJeii.

IIpencrasnenne YCTHBIN OITPOC
MOJIEKYJISIPHBIX opOuTaneit 11aGopaTopHbIe
(MO) B Bue nuHeitHOU paGoThL;
KOM6I/IHaHI/II/I ATOMHBIX Hpopa-GQTaT], KOHTPOJIbHBIE
op6wuraneii (JIKAO). Haubosee 10 [1-5, 9-12] JIEKIINIO, PEK. paGoThL;
gaCHpOCTpaHeHHBIC TgHI)I 5 JINTEPATYPY Pa3HOYpOBHEBbIE

a3MCOB aTOMHBIX OpOHTANIEH:
opburanu CHeﬁTepOECKOFO u 3aja4u,
rayccoBa Tuna. MUHHUMaIbHbIE pedepar; TecTsI
Y BJICHTHO-paCIICTICHHBIE
6a3ucHbIe HAOOPHI.
[TonsipuzanmoHHbIE U
muddy3Hble GyHKIMH. MeTon
CCII MO JIKAO.
10 e TloBepxHOCTH 10 YCTHBINA OIIPOC
[1-6] IIpopaGorath abopaTopHbIe

NMOTEHIHAJIBHON YJHEPIrUH.
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:‘)J'ICKTPOHHI)IC, KoJieOaTeIbHbIE

JICKOUIO, PCK.

paboTHI;

Y BPAIIATeIbHBIC COCTOSHUS JMTEPATYPY KOHTPOJIbHBIE
Moutekyit. IToBepxHOCTh paboTHI;
HOTCHIIHAIBHON SHEPTUH Pa3HOYPOBHEBBIC
(III1D). Ponb mpeacraBiaeHut o 3a/1a4u,
[1I1D B coBpemeHHOI .

. pedepar; TecTb
CTPYKTYPHO# TEOPUH XUMHUH.
PaBHOBeCHas KOHPUIYpaLUs U
KOH(pOPMAIIMU MOJIEKYJL.
Crauuonapusie Touku [1119,
ux aHanus. [Ipocreiimme
npumepsl [1119. JIByxaTomHas
Mostekya. ONTUMH3AIHSA
r€OMETPUIECKUX
XapaKTEPUCTHK MOJICKYIIBI.
[TI3 u xumMudeckas: peaxius,
KOOp/IMHATA PEAKIIUH.

11 e Vder 3JIEKTPOHHOM
KOPpeJIsilHH.
Koppenuposanuoe
JIBU>KEHUE BJIEKTPOHOB. YUeT .
SHEPIHH JJIEKTPOHHOM YCTHBIM OIIPOC
koppensun. [Tousitue o na60p6aToprIe
METO/Ie KOH(PHUTYPAITHOHHOTO paooThL,
B3auMoieiicTBusl. OCHOBHBIE 10 (15, 9-11] ITpopadorats KOHT%OHBHHG
MIOHSATHUS METOJIa TEOPUHU -, J- JICKIINIO, PCK. paboThL;
BO3MYIIEHHH, Teopmli) JmTepaTypy Pa3sHOYPOBHEBBIC
3a1a4H,

Mennepa-Ilnecce.
CpaBHuTenbHas
XapaKTepUCTHKA METO0B
KOH(UTYpallMOHHOTO
B3aMMOJENCTBUS U TEOPUU
BO3MYIIECHUN.

pedepart; TecTb
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12

e [lonybmnupuuyeckue
MeTO/bI.

YCTHBIN OITPOC

[MoysMmupuyecKue JabopaTopHbie
METO/Ibl KBAHTOBOW XUMHH. pabors;
MeTo/Ibl, HCTIOB3YOIIIIE 10 [TpopaboTtathb KOHTPOJIbHBIE
nynesoe audhepeHranLHoe [1-5, 9-11] JICKIHIO, PCK. pabors;
nepexpriBanue. BosMoxHOCTH JmtTepatpy Pa3HOYPOBHCBBIC
Y OrpaHUuYEHMs IPUMEHEHHUS 3a/aqu,
OJIYDMITHPUYECKUX METOJIOB pedepar; TecTbl
KBAHTOBOM XUMUH.

13 e CoBpemenHoe
nporpaMMHoe ofecrmedyeHue
KBAHTOBO-XHMHYECKHX
pacyeros.
Yuer cummerpun
AJIepHON KOHPUTYpaLlUU IIPU
PacCMOTPEHHH DIIEKTPOHHOM
3a71a4u. DJIEMEHTHI U OIIEPaluu YCTHBIH 01poc
cummerpuu. TodedHbe MaBopaTopHbie
TPYIIIBI CAMMETPHH. paBOTEL;

Haubonee ITpopaGoTats KOHTPOJIEHBIE
pacnpocTpaHEHHbIE 10,5 [1-5, 9-11] JIEKLHIO, PEK. paGoTH;
MPOrPaMMHbIE KOMILICKCHI JITEpaTypy Pa3HOYPOBHEBHIE
(AMPAC, MOPAC, sana,

GAMESS). [ToaroroBka
ucxoaHoro (aiina. KirroueBbie
CJIOBa KakK CIIOCO0 yIpaBiICHHUS
pacueroM. CocTaBiieHHE
Z-matpuilbl. bazucHbIE aTOMBI.
Onpenenenne Ha4aIbHOTO
npuOIMKEeHUs
T€OMETPHYSCKHUX TTapaMeTPOB
MOJICKYJIBI. YUYeT CHMMETPUHI

pedepar; TecTsl
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IpY 3aJIaHAN HAYaJIBHOTO
npubIKeHus. Z-MaTpuia

criirst MOPAC u GAUSSIAN.

OcCHOBHBIE pe3ybTAThI
KBaHTOBOXMMHYECKHIX
pacyeToB. Buszyanuzanus
pE3yJIbTaTOB pacyera.

Bcero uacos

32

28

128,5
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PelTHHT — J1aH AUCHMIITHHEI

b1.B.07 KBanToBasg MeXaHHKa ¥ KBAHTOBAsA XUMUS

HanpasieHue/cnenuanbHocTh 04.03.01. Xumus

Kypc 4, cemectp 8

[Tpunoxenne Ne 2

bann 3a KOHKpeTHOE

Yucio 3agaHui 3a

Bust yueOHOM A€ATEIEHOCTH
CTYACHTOB 3amaHme cemMecTp baset
MuHumanbsbiil | MakcuManbHbIN
Monyns 1
Texkymmii KOHTPOJIL
1. JlaGoparopHbie pabOTHI 2,50 15,00
2. YcrHbIH onpoc 0,50 1,50
3. Tumnossle 3amaun 1,00 5 5,00
Py0e:kHblii KOHTPOJIb
1. Tect Ne 1 (o mpaxTuke) 10,00 1 0 10,00
Monyisb 2
Tekyuwuii KOHTPOJIb
1. JlaGopaTopHbIie paOOTHI 2,50 12,50
2. YcrHBIH onpoc 0,50 1,00
3.  Pedepar 5,00 5,00
Py0e:kHblii KOHTPOJIb
1. Tect Ne 2 (1o npaxTuke) 10,00 1 10,00
2.KonTponbHas pabora 10,00 1 10,00
IHocemaemocrs
1. TTocelieHne NEKIIMOHHBIX 3aHATUN -6,00
2. Ilocemmenue MPakTUIECKUX (CEMHHAPCKUX, Ta00PaTOPHBIX ) 3aHATHH -10,00
Hroro 100
HoompureabHbie 6a1bI
VYyactue B onmuMnagax 1,00 0 1,00
VYyactue B KOHPEpEHITHIX 2,00 0 2,00
[TyGmukanus Te3ucoB 3,00 0 3,00
IlyOnukanus crateit 4,00 0 4,00
Hroro 10
HTorosmblii KOHTPOJIb
DK3aMeH 0,00 30,00
KonTtponsHas pabora He 3auteno 3a4TEHO




