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1. TlepeuyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI N0 JUCIUIIIHHE, COOTHECEHHBIX

CIJIAHUPYEMBIMHU Pe3yJIbTaTaMH 0CBOEHHS 00pa30BaTeJIbLHON MPOrpaMMbl
(c opuenmayueu Ha Kapmuvl KOMNEMeHYULL)

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

Pesynprarer 00yueHus

dopmupyemast KOMITETSHIHS (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: MaTeMaTHUECKU anmapar, OIIK-3 c1ocoOGHOCTBIO

HEOOXOMMBIH ISl peIICHUS HCII0JIb30BaTh OCHOBHBIC 3aKOHEI

pohecCHOHANBHBIX 3374 B 00J1aCTH | €CTECTBEHHOHAYYHBIX JUCIUILIAH B

XUMUHU U MaTepUaJIOBEICHISI npodecCHoHaTbHON JACSITEeITBHOCTH

3HaTh: OCHOBHEIE TEOPETUICCKUE

MMOJIOKEHHS CMEKHBIX ¢ XUMHEN

€CTEeCTBEHHOHAYYHBIX AVCIUTUIAH

3HaTh: OCHOBHBIE STaIbl u | IIK-3 Bnanenunem cUCcTEeMOM

3aKOHOMEPHOCTH (hopmupoBanus | GyHIAMEHTAIBHBIX XUMHYECKHUX

(byHIaMEHTAITEHBIX XUMHYECKUX | ITOHATHH.

MMOHATHH

3HaTh: OCHOBHBIE H3Tambl pazButus | [1K-4  crmocoOHOCTBIO TPUMEHSTH

XHMUH; OCHOBHEIE €CTECTBEHHOHAYYHBIC

Hay4dHBIE JIOCTIDKEHHsSI HawnOoliee | 3aKOHBI M 3aKOHOMEPHOCTH Pa3BHUTHUS

BBIJIAIONINXCS ~ OTCYECTBEHHBIX U | XHMHUYECKOH HAyKu TIpU aHaIu3e

3apyOeKHBIX XMMHUKOB, MOJTYICHHBIX PE3yJIbTATOB

WX BKJIQ]] B pa3BUTHE XUMUH. MIOJTyYE€HHBIX PE3YIIbTATOB

3HaTh: BOBMOXKHOCTH, TocTOMHCTBa U | [IK-5 crmocoOHOCTRIO mMoONydaTs 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 (kiaaccuuKanys BemecTs,
COCTaBJIEHUE CXEM IIPOLIECCOB,
CHCTEMaTH3alusl JaHHBIX U T.I1.) C
YYETOM OCHOBHBIX MTOHSATHH M 0OLINX
3aKOHOMEPHOCTEH, POPMYyITHUPYEMBIX
B paMKax 0a30BbIX XUMHUYECKUX
JUCLUIUINH

YMeTh: pemars THIOBbIE yaeOHbIe
3a/1a4¥ 110 OCHOBHBIM (0a30BBIM)
XUMHAYECKUM JUCIMIUIMHAM

HCHOJIb30BaTh MOJYyYEHHBIE 3HAHUS
TEOPETHUECKHUX OCHOB
(yHIaMEHTaJIbHBIX Pa3esioB XUMHUH
IIPU PELIeHUH TPOdeCcCHOHATBHBIX
3ajau

YMeTh: peuiaTh TUIIOBLIC y‘le6HBI€
3aaa4u 110 OCHOBHBIM pa3acjiaM
MAaT€MaTHUKU U €CTCCTBCHHOHAYYHbBIX
JAUCIHUIIIINH

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




VMeTs: MIPUMEHSTh ocHoBHele | IIK-3 BJIaJCHUEM CUCTEMOM
byHIaMeHTaIbHBIC XUMUYEeCKUe | QyHIaMEHTATBHBIX XHUMHYECKHUX
MMOHATHA MOHATHH

VMeETh: OIIEHUBATh XUMHUYECKHE I[IK-4 crmocoOHOCTBIO  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 TMONMy4YaTh W
00pabaTheIBaTh PE3yNbTaThl HAYYHBIX

SKCIEPUMEHTOB C ITOMOIIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH

Brnagenn
S
(HaBBIKH /
OIIBIT
JesITeNbH
OCTH)

Brnanets: HaBbIKaMu paboThI ¢
y49eOHO! TUTEePATyPOl 0 OCHOBHBIM
XUMHNYCCKHUM JUCHUIIIIMHAM

OIIK-1 cnocoOGHOCTHIO
HCTIOJIB30BaTh MOJMYYCHHBIC 3HAHUS
TEOPETHUUECKUX OCHOB
(dyHIaMEHTaNIbHBIX Pa3esioB XUMHUH
MIPH PEIICHUH MTPOPECCHOHATBHBIX
3a7a4

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

OIIK-3 criocoOHOCThIO
HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIUTUINH B
po(ecCHOHATBHOMN JACSITECITBHOCTH

Braaners cucteMoil 0a30BBIX T1K-3 BJIaJICHUEM CUCTEMOU
(GyHIAMEHTATBHBIX XUMHUIECKAX (hyHIaMEHTAITFHBIX XUMHAYECKHX
MMOHATHI HOHATUH

Biagers: HaBeIKaMH 00513aTEIILHOTO [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

BitaneTs: HaBbIKAMHU HCIIOJIB30BAHUS
COBPEMEHHBIX CTaHAAPTHBIX
npoQeCCHOHATBLHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH TIOTy4eHHs U 00paboTKu
pE3yIBTaTOB HAYYHBIX
9KCIEPHMEHTOB

[IK-5 cnocoOHOCTBIO TMOJyYaTh |
00pabaTbiBaTh Pe3yJIbTaThl HAYYHBIX

SKCTIEPUMEHTOB C ITOMOILIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJOTUH




2. Heab U MeCcTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOii MPporpaMMsl

Jucnumimza «KBaHTOBas MexaHMKa U KBAHTOBAsI XUMUS» OTHOCUTCS K BApMAaTUBHON 4acTu
0a30BOro IUKIIA.

Jucuunmmna usyqaercs Had Kypce B 8 cemectpe.
[lenbto OCBOGHMS TUCIUIUIMHBI SBISETCS MOATOTOBUTH CTYJAEHTOB K MOHMMAHUIO fA3bIKA COBPEMEHHOM
KBaHTOBOM XHUMHM, a TaKK€ K CaMOCTOATEIbHBIM KOMIIBIOTEPHBIM BBIYHUCICHUSIM 3JIEKTPOHHOTO
CTPOEHHMSI, IPOCTPAHCTBEHHON CTPYKTYPHI M (PU3UKO-XMMHUUYECKUX CBOWCTB PA3IUYHBIX MOJIEKYJISPHBIX
CHCTEM.
Jlis OCBOEHHS JUCHUIUIMHBI HEOOXOAMMBI KOMIIETEHLUH, C(HOPMUPOBAHHBIE B paMKaxX HW3Y4EHUS
CIIEAYIOIUX JUCHUIUINH: «Dusuka», «Marematuka», «CTpoeHHe BeliecTBay, «YucCIeHHbIE METOIbI U
nporpamMmupoBanue», «llepcoHanbHbie KOMIbIOTEphl B Xumum» «MHpopmaTuka», «OO0Imas XUMUI»,
«AHanutuueckas Xumusy, «Oprannueckas Xumus», «Ouznueckass XUMHUs.

3. Conep:xanue padoyeii mporpaMmbl (00beM TUCHMIIMHBI, TUNBI M BUAbI Y4eOHbIX 3aHATHH,
yueOHO-MeToan4YecKoe odecnedeHre CaMoOCTOSATeIbHOI padoThl 00y4aOIINXCs)

Coneprxkanne pabouelt mporpammsl npeactasieHo 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 OLEHNBAHUSA KOMIIETEHIIHII HA PA3JIMYHBIX 3Tanax uX (JOPpMUPOBAHNSI, ONMMCAHUE IIKAJ OLlEHUBAHUS

Koa u ¢popmysiupoBKa KOMIETEHUIMH
OIIK-1 criocoGHOCTBIO UCITIONIB30BATh MOJIyYEHHBIE 3HAHUS TEOPETUYECKUX OCHOB (DYH/IaMEHTAIbHBIX Pa3JeIOB XUMHHU MIPH PEILICHUN
npoeCCHOHATBLHBIX 33124

IInanupyembie Kpurepun oneHuBaHus pe3yibTaToB 00y4eHuUs!
VpoBenb ocBoeHms pe3yJabTaThbl 00y4eHHus
(mokazarenu JOCTUKEHUS
KOMIICTCHIIUH HEYJIOBJIETBOPUTEIBHO | YIOBJIETBOPUTEIBHO XOpOLIO OTJINYHO
3aJJaHHOT'O YPOBHS
OCBOEHUSI KOMIIETEHIINI)
ITepBsrit 9Tan | 3HaTh: TEOPETUYECKUE 3arpynHseTcs B Nwmeer Nwmeer Nwmeer 4YETKOE,
(YpoBeHb) OCHOBBI 0a30BBIX OIpEIECTICHUN IIPEICTABIICHHUE O IIPE/ICTABIICHHUE O LIEJIOCTHOE
XUMHYECKHUX JTUCLIUIIINH 0a30BbIX MOHATHH U COJlepyKaHNU COJIEp’)KaHNuU IIPEJICTaBICHHUE 0
dbopMynupoBKe OTJIEbHBIX OCHOBHBIX Y4€OHBIX CoJIep>KaHuU
OCHOBHBIX 3aKOHOB XUMHYECKHUX KYpCOB 10 XUMHH, OCHOBHBIX
XUMHUHI JUCLUIUINH, 3HAET | 3HAET TEPMUHOJIOTUIO, | XUMUYECKUX KYPCOB U
TEPMHUHOJIOTHIO, OCHOBHBIE 3aKOHBI 1 o0mux
OCHOBHBIE 3aKOHBI MMOHUMAET CYIIHOCTh | 3aKOHOMEPHOCTSIX
XUMHH, HO o0Imux XUMHYECKHUX
JIOITyCKaeT 3aKOHOMEPHOCTEH, IIPOLIECCOB,
HETOYHOCTHU B M3y4aeMbIX B paMKax | U3y4aeMbIX B paMKax
bopMynrpoBKax 0a30BBIX XUMUYECKUX | OCHOBHBIX
JUCLUILINH XUMHUYECKHUX
JUCIUILINH
Bropoit 9Tan | YMETh: BBIIOIHATh He ymeer YMmeer YMeer cocTaBiIsATh YmMmeer
(YpoBeHb) CTaHJIapTHbIE IEUCTBUS MHTEPIPETUPOBATh | CXEMBI ITPOLIECCOB C MIPOrHO3UPOBATh
(kaccudukanys BEIecTs, pe3yIbTaThl HCIIOJIb30BaHUEM pE3yJIbTaThI
COCTaBJICHHE CXEM OTHOCHUTEIIBHO 3HAaHUH OCHOBHBIX HECJIOKHBIX
IIPOLIECCOB, ITPOCTBIX XUMHYECKHX I10CJIEA0BATENBHOCTEN




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

XUMHUYECKHX
MIPOLIECCOB C
HCIOJIb30BaHUEM
o0IMx
MpEeJCTaBICHUN U
3aKOHOMEPHOCTE,

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

XUMHUYECKUX peaKlui
C Y4ETOM OOMIHNX
3aKOHOMEPHOCTEM
IIPOLIECCOB,
M3Y4aeMbIX B paMKax
OCHOBHBIX

U CIUILINH M3y4yaeMbIX B MIPOIIECCOB XHUMHYECKHUX
pamMKax 0a30BBIX JIUCIHATLINH
XHUMHYECKHUX
JUCITUTLINH
YMeTh: peniath TUIIOBBIE He ymeer Ywmeer pemiath Ywmeer pemarh Ywmeer pemiate 3a1a4u
yaeOHBIC 33]Ia4H 110 TUTIOBBIC 33J1a4M U3 | KOMOMHUPOBAHHBIC MTOBBIIICHHOM
OCHOBHBIM (0a30BbIM) 0a30BbIX KypCOB 3a1a4u U3 0a30BBIX CJIO)KHOCTH U3
XUMHAYECKUM JUCHMUIIMHAM XHMUH KYpCOB XUMHUU 0a30BbIX KypCOB
XHUMHH
Tperuit atan | Brnagers: HaBbIKaMu He Bnaneer Bnaneer naBpikamu | Brnageer HaBbIKamMu Bnaneer HaBbikaMu
(YpoBeHb) paboTsI ¢ yueOHOI BOCIIPOU3BEICHUS CaMOCTOSTEILHOTO KPUTHUYECKOI0 aHAIU3a
JINTEPATYPOU IO OCHOBHBIM OCBOCHHOT'O M3y4YeHUs OTACIbHBIX | yueOHOU uHbOpMaIuu
XHMHYECKHM JUCHMITIIHHAM yueOHOTO pas3zaenoB y4eOHo 10 OCHOBHBIM
Marepuala mno JUTEPATypPHI 11O paszaenam XuMUH,
OCHOBHBIM OCHOBHBIM bopMyITHUPOBKHI
XUMHYECKUM XUMHYECKUM BBIBOJIOB M YYaCTHsI B
JUCIUTUIMHAM JHUCIUIUIMHAM U JIUCKYCCUH T10
o0CyXIeHU y4eOHBIM BOIIpOCam
OCBOEHHOI'O

Marepuaia




Koxa u ¢popmyiupoBKa KoMIeTeHUMH
OIIK-3 criocOOHOCTBIO HCIIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B IPOPECCHOHATBHON eSTETbHOCTH

ILianupyembie Kpurtepun oneHuBaHus pe3y/ibTaToB 00y4eHHUsI
pe3yJbTaTbl 00y4YeHust
YpoBeHb 0CBOEHUA (mokazarenu
HEYJIOBJIETBOPUTEIT
KOMIIeTEeHI[UH JOCTUKECHMS 3aJaHHOTO LHO YIOBJIETBOPUTEIILHO XOpOILIO OTJIMYHO
YPOBHSI OCBOEHUS
KOMIICTEHI[H)
[lepBslii 3Tan (ypoBeHb) 3HaTh: He moxer Nwmeer Nwmeer Nwmeer YETKOE,

MaTeMaTHYeCKUui IIPUBECTH IIPEJCTaBICHUE O IPEJCTaBICHUE O LIEJIOCTHOE

anmnapar, He0OXOAUMBIN | IPUMEPHI crocobax crocobax IIpeJICTaBICHNE 0

U1 peLIeHus UCIIOJIb30BaHUS UCIOJIb30BAHUSA UCIIOJIb30BaHUS crioco0ax

poheCCHOHATBLHBIX MaTEMaTUYECKOTr0 | MaTEMaTUYECKOTO MaTEMaTHYECKOI 0 HCIIOJIb30BaHUs

3aja4y B 00JIaCTH XMMHUU | amrnapara npu anrmapara npu anrnapara npu MaTeMaTH4eCKOro

U MaTepUaOBECHUS pellIeHnN 3a]]a4 B | PEILIEHUH 3ajia4 B pellIeHnu 3a1a4 B anmapara npu
00J1aCTH XUMHH U | 00JaCTH XUMUH U 00J1aCTH XUMHUH U pelieHMM  3ajad = B
MaTepUajoOBEEHU | MaTEpUAJIOBEIEHUS, | MaTepHaAIOBEACHUS o0macTM  XUMUH U
b HO JIOIYCKaeT MaTEepUaIOBEICHUS

HETOYHOCTH B
(hopMynHpOBKax

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

TEOPETUYECKHE OIpEEIICHUN IIPENICTAaBICHUE O IIPEJICTaBICHUE O LIEJIOCTHOE

MIOJIOKEHUSI CMEXHBIX C | 0a30BBIX MOHATUN | COAEpPKAHUU CoJIep>KaHUuU IpeJICTaBICHNE 00

XUMHUEH U QOPMYJIMPOBKE | OTIENbHBIX Pa3JIeNIOB | OCHOBHBIX Pa3JIesioB o0mux

€CTECTBEHHOHAyYHBIX | OCHOBHBIX CMEXHBIX C XMMHEH | CMEXHBIX C XUMHUEHN 3aKOHOMEPHOCTSIX

JUCLUILINH 3aKOHOB €CTECTBEHHOHAYUYHBIX | €CTECTBEHHOHAYUHBIX | CMEXHBIX C XUMHEHN
CMEXHBIX C JTUCIUIUINH, HO JTUCIUIIINH, 3HAET €CTECTBEHHOHAYYHBIX
XUMHEN JIOTTYCKaeT TEPMUHOJIOTHIO, JUCLUTUTMH u
€CTECTBEHHOHAYY | HETOYHOCTH B OCHOBHbI€ 3aKOHBI U crocobax ux
HBIX JUCHMIUIMH | (hOpMyITHpOBKaX IIOHMMAET CYIHOCTh | UCHOJb30BAaHUS  IIPH

00X pelieHnn
3aKOHOMEPHOCTEN npo¢eCcCHOHATBHBIX




9TUX OOJlacTel 3HaHMS | 3aad B 00JIACTH
XUMHHU u
MaTEpUaIOBEICHUS
Bropoii stan (ypoBeHb) YMeTs: pemiaTth He ymeer YMeer pemars YmMmeer pemarsb YmMeer pemars 3a1a4u
TUIIOBbIE yueOHbIE TUIIOBBIC 33J]a41 U3 KOMOHMHUPOBaHHbIE MOBBILICHHON
3aJ1a4M 110 OCHOBHBIM 0a30BbIX KypCOB 3a7auu 13 0a30BBIX CJIOHOCTH U3
pazzesaM MaTeMaTHKU €CTECTBCHHOHAYYHBIX | KypCOB 0a30BbIX KypCcOB
U €CTECTBEHHOHAYUYHBIX JUCLUILINH €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX
JUCLIMILINH JUCLUIUINH JUCLUIUINH
Tperuii aTan (ypoBeHb) Biagers: HaBbIKamMu He Bnageer Bitaneer HaBbikamMu Bianeer HaBbIKaMu Bianeer HaBbIKaMu
paboThI ¢ yueOHOM BOCIIPOU3BEICHUS CaMOCTOSITEJIBHOTO KPUTHYECKOIO
JIUTEPaTypou, OCBOECHHOTO W3YYEHHUS OT/AEIbHBIX | aHaJIM3a yueOHOM
OCHOBHOM y4eOHOro MaTepuaia, | pa3zeiaoB yuyeOHOi uHpOpMalUY, YPOBEHb
TEPMHUHOJIOTHEN U B LI€JIOM BJaJieeT JUTEpaTypsl, BlaJeeT | BIaJCHUs
MOHSATUUHBIM OCHOBHOM OCHOBHOH TEPMHUHOJIOTHEN 1
ammapaTrom 0a30BBIX TEPMUHOJIOTUEN U TEPMUHOJIOTUEN U MTOHATUHHBIM
MaTEMaTHYECKUX U MTOHATUMHBIM MOHSTUHHBIM anmnapaToM I03BOJISIET
€CTECTBEHHOHAYYHBIX anmapaToM 0a30BbIX | ammaparoM 0a30BbIX ¢dbopMynupoBaTh
JTUCLIUILINH MaTEeMaTHYECKUX U MaTEMaTHYECKUX U BBIBOJIBI U

€CTCCTBCHHOHAYYHBIX
JUCHUITINH

CCTCCTBCHHOHAYYHBIX
JUCITHUITIINH

y4acTBOBaTh B
JUCKYCCHH T10
y4eOHBIM BOIIpOCam
0a30BbIX
MAaTEMATUUYCCKUX U
€CTECTBEHHOHAYYHBIX
JUCITUITIINH
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Koa u ¢popmysiupoBKa KOMIETEHIMH

[1K-3 Bnanenuem cucreMoit pyHIaMEHTaTbHBIX XUMUYECKUX TTOHITHH.

IInanupyembie Kpurepun oneHuBaHus pe3yibTaToB 00y4eHust
YpoBeHb pe3yJbTaThl 00yUeHust
OCBOCHUSA (mokasarenu 1OCTHKEHUS HEY/IOBJIETBOPUTE
YIOBJIETBOPUTEIBEHO XOpO1LIO OTJIMYHO
KOMIIETCHIIMH | 33JJaHHOI'0 YPOBHS OCBOEHUs JILHO
KOMITETCHIIH )
IlepBblii  3Tam | 3HaTh: OCHOBHBIE ATAIIBI U @parmenrapusle | Henonnsle CcdopmupoBaHHbIe, CcdopmupoBaHHbIe
(YpoBeHb) 3aKOHOMEPHOCTHU IIPEACTABIICHUS IIpe/ICTaBIeHNsI 00 | HO coJeprKaliue CHUCTEMAaTUYECKHE
dbopmupoBaHus 00 OCHOBHBIX OCHOBHBIX 3Tallax U | OT/AEIbHbIE IPOOEIbl | MpeACTaBIeHUs 00
($yHI1aMeHTaJIbHbIX JTanax u 3aKOHOMEPHOCTSX | MPEICTaBICHUS 00 OCHOBHBIX JTanax u
XUMHUYECKUX NOHITHN 3aKOHOMEpPHOCTS | (popMUpOBaHUS OCHOBHBIX 3Tallax U | 3aKOHOMEPHOCTSIX
X (opmupoBaHus | QyHIaMEHTAIBHBIX | 3aKOHOMEPHOCTSX (dbopMupoBaHUs
(byHIaMEHTaJIbHBI | XUMUYECKHX dbopmupoBaHus byHIaMEeHTaIbHBIX
X XUMUYECKUX MOHATHH (GyH1aMEHTaJIbHbBIX XUMHUYECKUX MOHATUHN
MOHSITHH XUMHYECKHUX
TOHSTUI
Bropoit oTan | YMeTh: IPUMEHSATh Obnanaer YMeer nmpuMeHaATs | B nienom ycnemxoe CcdhopmupoBaHHOE yMEHHE
(YpoBeHb) OCHOBHBIE (¢parMeHTapHO! | OCHOBHBIE IIPUMEHEHHE II0JI30BaTbC OCHOBHBIMHU
byHaaMeHTalbHbIE CHOCOOHOCTBIO (GyHIaMeHTalIbHBIE | OCHOBHBIX byHaaMEeHTaTbHBIMU
XUMHUYECKHE MTOHATHS IPUMEHEHUS XUMHUYECKHE (GyH1aMEHTaJIbHBIX XUMHUYECKUMHU MOHATHIMU
OCHOBHBIX MTOHSTHS XUMHYECKHUX
(GyHIaMEeHTaJIbHBI | C HEOOJIBLINM MOHSTUH
X XUMHUYECKHX KOJINYECTBOM
MTOHATUHN 3aMEe4aHui
Tperuit stan | Bnanets cuctemoii 6a3oBbeix | @parmenrapHoe | B menom B nenom ycnemnoe, | YcnemHoe u
(YpoBeHb) byHIaMeHTaIbHbIX IIPUMEHEHHE YCIIEIIHOE, HO HE HO COoJeprKalee CHCTEMAaTHYECKOe
XUMHUYECKUX TOHSITUN OCHOBHBIX CUCTEMAaTUYECKOe OTJeNbHbIE TPO0eNbl | MPUMEHEHHE
(byHIaMEeHTaIbHbI | IPUMEHEHUE IIPUMEHEHHE (byHIaMeHTaJIbHBIX
X XUMHUYECKHX (byHIaMEHTAIBHBIX | (QyHIaMEHTaIbHBIX XUMHUYECKHUX MOHATUI
MOHSTHUI XUMHYECKHX XUMHUYECKHUX
MTOHATUHI MOHATUHI
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Koa u ¢popmysiupoBKa KOMIETEHIMH
[1K-4 CriocoOHOCTBIO TPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI 1 3aKOHOMEPHOCTH Pa3BUTHS XMMUYECKON HAYKH NP aHAIIN3E
MOJIYYEHHBIX PE3yJIbTaTOB.

Z}[;(;I;I:; TT1aHUpyEMbIC PE3yIBTATL Kpurepuu onienrBanus pe3ynbTaToB 00y4eHUs
oOy4deHus HEY/IOBJICTBOPUTEIILHO YJIOBJIETBOPUTEIBHO XOpOLLO OTJINYHO
KOMITETEHIIUN
[lepBoiit sTan | 3HaTh:  OCHOBHBIE  dTamnbl | He 3Haer o0mumx UcnpiThiBact Brageer HayanbHbIMU Cnoco6eH K TpaMOTHOMY
(YpoBeHb) pPa3BUTHUS XUMUH; XUMUYECKUX TIOHATUN U | ONPEAEIICHHbIE HaBBIKAMHM U YMEET pacnpesiesICeHUI0 BpEMEHH!
Hay4HbIE JIOCTHKEHUS | HE YMEET IMPUMEHSTh 3aTpyIHEHUS IPU MPUMEHSTD MOJTYYCHHBIC U PaCCTaHOBKE
Haubosee BBIJIAIOLIUXCS | 3aKOHBI K PELICHUIO pelleHnH 3a/1a4 1o 3HaHUS K PELICHUIO 3a/1a4 IIPUOPUTETOB B
OTEUYECTBEHHBIX U | MPOCTHIX 3a/1a4 110 XUMUHU M0 XUMHH, a TAKKE BBITIOJIHEHUH Pa0OTHI.
3apyO0eKHBIX XUMHUKOB, XUMUHU UCII0JIb30BaTh 3HAHUS IIPU
WX BKJIAJ] B PA3BUTHE XUMUU. MOCTPOEHUHU CEPHE3HBIX
3a/1a4 B XUMHUYECKOU
o0JacTH.
Bropoit stan | Ymers: onenuBatb | He ctpemutcs | [lonumaer BaxkHocTh | CriocoOeH k GpopmynupoBku | KonTponupyer ¢daktopsl,
(ypoBeHb) XUMUYECKUE  TIOHSITHS U | BBIIOJHUTH paboTy | K TOAXOAY PEIICHHs | OCHOBHBIX XUMUYECKHUX | CTIOCOOHBIE TIOBJTUSATH
3aKOHbI B CJIO)KHOW CHUCTEME | KAU€CTBEHHO, HE | XUMUYECKOW 3a/lauu, | IPUHLUIIOB Ha BBITIOJIHAEMYIO PaboTy,
BO33pEHUI COBpeMeHHOM | 3¢(HEKTUBHO OJTHAKO HE | HCCIe0BATEIbCKOM pu HEOOXOIUMOCTH
XUMUHU noadupaer KOHTPOJIUPYET paboTHI. KOPPEKTUPYET CBOM
HEOOXOMMBIE METOJIBI. | KAYECTBO JIEHCTBUS.
MOJTYYEHHBIX
pe3yJIbTaTOB.
Tperuid stan | Bragers: HaBblKamu | He criocobeH | McnbIThiBaeT Bnaneer nocrarouyHbM | [TokassiBaeT  yBEpeHHOE
(ypoBeHb) 00s13aTeTLHOTO a3 pexTUBHO CIIO’KHOCTH MU | KOJMYECTBOM  3HAaHWW 10 | BJQJICHUE 3HAHUSIMH BO
03HAaKOMJICHUS C | UCTIOJB30BATH CBOM | ONpENIENICHH:  BBIOOpA | BHIOOPY METO/a, | MHOTHUX HaIpaBJICHUSIX
MPEABICTOPUE  TOTO  WJIM | 3HAHUST B HAy4YHOU | HEOOXOIUMOTO MIPUMEHSIEMOTO JIJIsl JTAHHOTO | XMMHYECKOTO aHaJIn3a.
HMHOTO BOMNPOCIIOCTaBICHHOTO | AESTEIbHOCTH. XUMHAYECKOTO  METOJa | UCCIIENOBaHMS.

B €r0 MPAaKTHYECKOW HAYyYHOMI
u [eJaroru4eckomn
JIeATEIbHOCTH.

JUTSL JOCTYDKEHHUS 1IEJIH.
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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 onieHrBaHus pe3yJIbTaTOB 00y4IEHHs
OCBOCHHUS HEYJIOBJIETB
o0y4YeHHS YIOBJIETBOPUTEIHEHO XOpOLIO OTJIMYHO
KOMITETEHIIUH OpUTEHEHO
IlepBbiii  »Tam | 3HaTh: BO3MOXKHOCTH, He 3naer B ynosnerBoputenbHoi cTeneHu | B menomM 3Haer B nonHoit Mepe 3HaeT
(YypoBeHb) JOCTOWHCTBA U HEJIOCTATKH, 3HAeT BO3MOXKHOCTH, BO3MOXXHOCTH, JOCTOMHCTBA | 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 CTAaH/IAPTHBIX | TPAHHILIBI TPHMEHUMOCTH
poheCCHOHATBHBIX npoeCCHOHATIBHBIX TEXHOJOTHH | MPOPECCHOHATBHBIX COBPEMEHHBIX
TEXHOJIOTHI 00paboTKH 00paboTKU pe3yabTaTOB HAYYHBIX | TEXHOJOTHI 00paboTKH CTaHJIAPTHBIX
pe3yIbTaTOB HAYYHBIX HKCIIEPUMEHTOB, HO 3aTPYAHSACTCS | PE3YyIbTaTOB HAYYHBIX npodeCcCHOHATBHBIX
JKCIIEPUMEHTOB B IIPABWJILHOIN UHTEPIPETAIIUU JKCIIEPUMEHTOB, HO TEXHOJIOTHI 00paboTKH
Hay4YHOH MH(pOpMaIu, Kpome JIOITYCKaEeT OTEIbHBIE pe3yabTaTOB HAYYHBIX
TOT0, OIYCKAeT OMINOKYU NpU OIIMOKHU pH 00paboTKe JKCIIEPUMEHTOB
00paboTKe pe3yabTaTOB HAyYHBIX | PE3yJIbTAaTOB HAYYHBIX
HKCIIEPUMEHTOB C 9KCHIEPUMEHTOB M HAyIHOU
UCTIOJI30BaHUEM HEKOTOPBIX nHpopmMarmu ¢
CTaHJAPTHBIX UCIOJIb30BAHMEM HEKOTOPBIX
npodeccuoHaIbHbIX npo(h)eCCHOHATTBHBIX
KOMIIBIOTEPHBIX TPOIpaMM pOrpamMm
Bropoit  artam | YMeTh:IpUMEHSITH He ymeer B ynoBneTBopuTEnbHON CTENEHU | YMEET IPUMEHSATH B nonnoit mepe ymeer
(ypoBeHb) COBpPEMEHHBIE CTaHJapTHBIE yMeeT MPUMEHSTh COBPEMEHHbIE COBpPEMEHHBIE CTaHJAPTHBIE | MPUMEHSATh COBPEMEHHBIE

npodeccCuoHaIbHBIC
KOMITBIOTEPHBIE
TEXHOJIOTHH IMOJTYYCHUA U
00paboTKH Pe3yJIbTaTOB
HAaYYHBIX OKCIICPUMCEHTOB

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

npodecCuoHaTbHBIC
KOMITBIOTEPHBIE
TEXHOJIOTHUHU IMOJTYYCHUA U
00pabOTKH Pe3ylIbTaTOB
HAaYYHBIX 5KCIICPUMEHTOB,
HO JIOITYCKAeT OT/eIbHBIC
HE3HAYUTENILHBIE OIINOKHU
npu 00paboTKe pe3yabTaTOB

CTaHIapTHHIE
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 Bnaneer | B ynoBiIeTBOPUTENBHON CTENICHU Brnaneer HaBbikamu B nonnoit mepe Biageer
(ypoBeHb) UCIOJIb30BAHUSA BJIAJICET HABBIKAMU UCIIOIb30BAHUS | UCIIOJIb30BAHUS HaBBbIKaMU HCIIOIb30BAHUS
COBPEMEHHBIX CTaHJIapPTHBIX COBPEMEHHBIX CTaHJAPTHBIX COBPEMEHHBIX CTAHAAPTHBIX | COBPEMEHHBIX CTaHIAPTHBIX
po¢ecCHOHATIBHBIX TEXHOJIOTHIA MOTyYEeHUSI U podeCcCHOHATBHBIX podeCcCHOHATBHBIX
KOMIIBIOTEPHBIX 00paOOTKH pe3yabTaTOB HAYYHBIX | KOMIIBFOTEPHBIX TEXHOJIOTUH | KOMIIBIOTEPHBIX
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 KOMITBIOTEPHBIX
porpamMm

HayY4HbIX SKCIICPUMCHTOB
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4.2. TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIX HHbI¢ MaTepHaJIbI, HEOﬁXOIlI/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 XUMHYECKHX TUCIUIUINH | MCIIONH30BATh MONyYeHHBIE 3HAHMS nabopaTopHbIE
TEOPETHYECKHUX OCHOB paGoThL;
(dyHIaMEHTaJIbHBIX Pa3esioB XUMHUH KOHTDOJIBHBIE
IIPH peIIeHnuH MpodecCnoHaTbHBIX PABOTHL;
3amaq
3naTh: MaTeMaTuueckuii anmapar, | OIIK-3 cmocobHoCTEIO PasHOYPOBHEBRIC
HEOOXOTUMBIH JUISl peIICHHSI WCIIOJIb30BaTh OCHOBHBIE 3aKOHBI 3ajatu,
pohecCHOHATBHBIX 337129 B eCTECTBEHHOHAYYHBIX IUCIUIUIMH B | P edepat; TecTrI
o0nacTu XUMHUU U npoeccnoHaIbHON AeITETHbHOCTH
MaTepraIoBeIeHHS
3HaTh: OCHOBHBIC TEOPETUIECCKHE
TTOJIO’KEHUST CMEKHBIX C XUMHEH
€CTeCTBEHHOHAYYHbIX AUCLUUIUINH
3Hate: ocHoBHBIe oranmel U | IIK-3 Bnagennem CUCTEMON
3aKOHOMEpHOCTH (hopMupoBaHUs | GyHIAMEHTAIBHBIX XUMHYECKUAX
(yHIAMEHTATBHBIX ~ XUMHYECKHUX | TIOHSITHA.
TIOHATUM
3HaTh: ocHOBHBIE 3Tanbl pa3Butus | [IK-4  cmocoOHOCTHIO  TPUMEHSTH
XUMHUH; OCHOBHBIC €CTEeCTBEHHOHAYYHBIE
Hay4HbIE JIOCTHKEHHsI HamOoJiee | 3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHS
BBIIAIONIUXCA OTEYECTBEHHBIX M | XUMHUYECKOW HAayKH TIpU aHaJu3e
3apyOeKHBIX XHMHKOB, MIOJTy9YE€HHBIX PE3YIIbTATOB
WX BKJI]] B pa3BUTUE XUMUH. MIOJTyYE€HHBIX PE3YJIbTATOB
3HaTh: BO3MOYKHOCTH, [IK-5 cnocoOHOCTRIO TONMy4YaTh U
JIOCTOMHCTBA U HEJIOCTATKH, a 00pabaThiBaTh pe3yibTaThl HAYYHBIX
TaK)ke TPaHMIIbI MPUMEHUMOCTH 9KCIIEPUMEHTOB c MTOMOIIIBIO
COBPEMEHHBIX CTaHAAPTHBIX COBPEMEHHBIX KOMITBIOTEPHBIX
po(heCCUOHAIBHBIX TEXHOJOTUH | TEXHOJOTUH
00paboTKH pe3yabTaTOB HAYIHBIX
HKCIIEPUMEHTOB
YMeHus YMeTh: BBIIONHITH CTAHIAPTHBIE OIIK-1 ctocoOHOCTBIO YCTHBIN OIIPOC

JeiicTBus (KiaccupuKamnms
BEILIECTB, COCTABICHUE CXEM
MPOLIECCOB, CUCTEMATH3AIIMS
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)
XUMHAYECKHM JINCIMIUIHHAM

HCIIONb30BaTh IIOJyYECHHBIE 3HAHUS
TEOPETHUYECKUX OCHOB
(yHIaMEHTaJIbHBIX Pa3esioB XUMHUH
IIpH pemIeHu  MpodeccnoHaIbHBIX
3a1a4

YMeTh: pemars THIOBbIE yaeOHbIe
3a/1a44 110 OCHOBHBIM pasjenam

OIIK-3 ctocoOHOCTBIO
HCIIOJIL30BaTh OCHOBHBIE 3aKOHBI

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

€CTCCTBCHHOHAYYHBIX JUCIUIUINH B
poeccHoHaTIbHON AEATETHHOCTH

Ymerb: mpuMmeHITH ocHOBHBIC | [1K-3 BJIaJICHUEM CHUCTEMOU
(yHIaMeHTabHBIC  XUMHYECKUE | (PYHIaMEHTaIbHBIX XUMHUYECKUX
TTOHATHS TOHATUI

YMeTh: OlleHUBaTh XUMHUYECKHUE I[IK-4 crmocoOHOCTBIO  MPUMEHSTH
MIOHSITHUS U 3aKOHBI B CIIOXKHOU OCHOBHBIC €CTEeCTBCHHOHAYYHBIC

CHCTEME BO33PEHUI1 COBPEMEHHOI
XUMHH

3aKOHBI 1 3aKOHOMCPHOCTHU pPa3BUTHUA
XHUMHYECKOU HayKu TIIpyU aHaJIu3e
TNOJYYCHHBIX PE3YJIbTATOB

YMeTb: NPUMEHATh COBPEMECHHBIC
CTaHJapTHEIC
npodeccruoHaabHBIC
KOMITBIOTEPHBIC TEXHOJIOTUH
MOJY4YeHUs U 00paOdOTKU
PE3yJIBTaTOB HAYYHBIX
HKCTICPUMEHTOB

[IK-5 cnocoOHOCTRIO TONy4YaTh |
00pabaThiBaTh pe3yIbTaThl HAYYHBIX

SKCIIEPUMEHTOB C IIOMOIIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOT'uH

Bnanenn
o
(HaBBIKH /
OTIBIT
JIesTeNbH
OCTH)

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

OIIK-1 ctocoGHOCTBIO
HCIIOJIb30BaTh MOTyYCHHBIC 3HAHUS
TEOPETHIECKUX OCHOB
(yHIaMEHTaNIbHBIX Pa3esioB XUMHUH
[P pelieHur Ipo(hecCHOHATBHBIX
3ama4

Brnaners: HaBbIkamMu paboTEHI C
y4eOHOH TUTEepaTypoil, OCHOBHOM
TEPMUHOJIOTHEN U MOHATUITHBIM
anmapaToM 0a30BBIX
MaTeMaTU4eCKUX U
€CTECTBEHHOHAYYHBIX AUCLIUIUINH

OIIK-3 c1ocoGHOCTBIO
HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIUTUINH B
podecCHOHAIBHO e TeIbHOCTH

Brnaners cucteMoil 0a30BBIX T1K-3 BJIaJICHUEM CHUCTEMOH
(GyHIAMEHTATBHBIX XUMHUYECKUX (hyHIaMEHTATLHBIX XUMHYECKUX
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 M 3aKOHOMEPHOCTH Pa3BUTUS
XUMUYECKONM HAayKuM IpH aHaiIu3e
MTOJIyYEHHBIX PE3yJIbTaTOB
IIOJIYYEHHBIX PE3YJIbTaTOB

Bnaners: HaBbIKaMU
MCIIOJIb30BaHMSI COBPEMEHHBIX
CTaHJApPTHBIX NPO(heCcCHOHATIBHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI
MOJY4YeHUs U 00pa0dOTKH
PE3yIbTAaTOB HAYYHBIX
IKCIIEPUMEHTOB

IIK-5 cnocoOHOCTBIO TMONy4YaTh U
00pabaTbiBaTh Pe3yJIbTaThl HAYYHBIX

SKCIEPUMEHTOB C IIOMOIIIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH

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

pedepar; TecTb
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Buowt camocmoamenwvnoii pabomut:

- 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 meKywezo KOHMpPOJ.

- IpoBepKa 1a00paTOpHBIX PaboT

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

Dopma pybercnozo KOHMPOIA — MECMUPOBAHUE, RUCbMEHHA KOHMPOIbHAA padoma.
Dopmbl RPOMEIHCYMOUHOIN AMMECMAYUN RO UMO2AM 0CE0EHUA OUCUUNIUNHDBL — IK3AMEH.

Bomnpocekl Kk 3Kk3aMeHy

=

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. MateMaTu4ecKuil anmnapar KBaHTOBOI MEXaHUKH.

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

Bripoxnenue. MaTtpudHoe peAcTaBiIeHUE ONIEPATOPOB.

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

7. CooTHOLIEHUs] HEOoNpeJeleHHOCTeN. PU3NYECKUI CMBICI U MPOCTEHIINE OLEHKH Ha MX
OCHOBE.

8. OCHOBHBIE IOCTYJIaThl KBAHTOBOM MEXaHUKH.

9. KBaHTOBBIE COCTOSIHMSI U BOJTHOBbIE (DYHKIIMM; 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. OnHOMEpHBIE 3a/1a4H: CIIEKTP, KAYeCTBEHHbIE 0COOCHHOCTH BOJTHOBBIX (DYHKITHH.

17.3agaun 0 mNPAMOYroJbHOM MOTEHIHUAIBLHOM SIIMKE, TOTEHIUAJIBHOM Oapbepe U
rapMOHHMYECKOM OCLHUJUISTOPE.

18. Teopuss MmoMeHTa uUMIynbca. OCHOBHBIE CIEICTBHSI KOMMYTAIlMOHHBIX COOTHOIIEHUH s
KOMIIOHEHT 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
YacTeH.

22. BeIpokZieHHe OJHODJIEKTPOHHBIX COCTOSHUM Kak CIIEACTBUE CHUMMETPHUH LEHTPaAIbHOTO
TIOJISL.

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

24. Teopuss BO3MYIIEHWH MJIsi CTAllHOHAPHBIX COCTOSSHUH B OTCYTCTBHE W TIPH HAIWYHA

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 351eMEHTapHBIX YAaCTULl U CBA3aHHBIM C HUM MAarHUTHBIA MOMEHT.OmepaTopbl CIIMHA U
KOMMYTallMOHHBIE COOTHOIIEHUS. CITMH-OpOUTATBHOE B3aUMO/ICHCTBHE U €T0 MPOSIBICHHUS.
VYpasuenue lllpenunrepa 11 aTOMOB U MOJIEKYII.

Paznenenuie 371€KTPOHHOTO U SIACPHOTO IBIKEHUN. ATMabaTHUECKOE MPUOIIMKEHHE.
OJIEKTPOHHOE BOJIHOBOE YypaBHEHHUE. OJEKTPOHHAs IUIOTHOCTh M €€ HM3MEHEHHsS IpH
IIepexo/ie OT pa3AeICHHbIX aTOMOB K MOJIEKYJIE.

[TocTpoeHre mpUOIMKEHHBIX PELICHUI AIEKTPOHHOIO BOJHOBOIO YpPaBHEHHUS Ha OCHOBE
BapUalMOHHOTO NpuHIMNa. OTHOAIEKTPOHHOE TPUOJIMIKEHHUE.

OrpaHv4eHHBI U HEOTPAaHWYCHHBIH MeToabl XapTpu-DPoka (camMoCOrIacOBaHHOTO IIOJI,
CCII). Herepmunant Ciarepa.

[ToHsiTHE O 3aKPBITHIX U OTKPBITHIX 000JI0UKaX. Y paBHEHHUSI, OMPEIEIIAIOIINE OPOUTAIIH.
OpOuTanbHble JHEPTUH U UX CBS3b C MOJIHOM 31eKTpoHHOM sHepruel. Teopema Kynmanca u
(OTORIIEKTPOHHBIE CTIEKTPHI.

IIpenensr npumenumMocT Metoa Xaprpu-Doxka.
DIEKTPOHHOE CTPOCHUE aTOMOB. DJIEKTPOHHBIE KOHPUTYPALIUU U TEPMBI aTOMOB.
Cnoxxenue MOMEHTOB Jij1st aTomoB. [IpaBuna XyHja.

DIEKTPOHHOE CTPOEHUE aTOMOB U Iepuoanydeckas cuctema snemenToB .. Menneneesa.
[IpencraBnenne mosekyspHbix opoutaneit (MO) B Buae TMHEITHON KOMOMHAIIMYA aTOMHBIX
opb6utaneit (JIKAO).

Haubonee pacmpocrpaHeHHBIE THIBI 0a3MCOB  aTOMHBIX — opOuTaneil: opOuTaIN

CIIEUTEPOBCKOr0 M TayccoBa Tuma. MUHHUMAalbHBIE M BaJIEHTHO-pACIIEIJICHHbIE Oa3HCHbBIE
HaOOpHI.

[Monapuzauuonnsie u nuddysusie pynkuun. Metog CCIT MO JIKAO.

DJNIeKTPOHHBIE, KojeOaTelbHble M BpalllaTeIbHBIE COCTOSIHUS MoJieKyd. [loBepxHOCTH
noteHuuanbHo sHeprun (I1113).

Ponb npencrasnenuii o I1113 B coBpeMeHHON CTPYKTYpHOI TEOPUU XUMHH.

PaBHOBecHas koHpurypamus u kKoHpopManuu Monekyn.Cranuonapasie Touku 1119, ux
ananus. [Ipocreiimue npumeps I1113.

JByxaroMHas monekyna. ONTUMU3ALMS T€OMETPUUECKUX XaPaAKTEPUCTUK MOJIEKYJIBI.

[I12 u xumMHuyeckas peaxius, KOOpAUHATa PEAKIIUH.

KoppenupoBaHHOE IBMXEHHUE 3JIEKTPOHOB. YUET SHEPTUU 3JIEKTPOHHOU KOPPEIIALIMH.
[TonsiTre 0 MeToie KOH(UTYPAITMIOHHOTO B3aUMO/IEHCTBUS.

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

CpaBHHTENIbHAST XapaKTEPUCTHKA METOJIOB KOH(PHUTYPAIIMOHHOTO B3aWMOJICHCTBUS W
TEOPUH BO3MYILICHU.

[Tonyamnupuyeckue MeToAbl KBAaHTOBOM XUMHUH. METOIbI, HCMIOJIB3YIOLIME HYJIEBOE
muddepeHIanTbHOE TePeKphIBaHUE.

Bo3MoXXHOCTH M OTpaHMYEHUS TMPUMEHEHHS TOJYIMIIUPHUUECKUX METO0B KBAHTOBOM
XUMUH.
Yuer cumMeTpuu sSAepHON KOHPUTYpAIHK TIPU PACCMOTPEHHUH YJIEKTPOHHOM 3aa9H.

DJIEMEHTHI U Ollepallid CUMMETPUU. ToueyHbIe TPyl CHMMETPHUH.

Hawubomnee pacnpoctpaneHnbie mporpammubie komiuiekesl (AMPAC, MOPAC, GAMESS).
[TonroroBka ucxoaHoro (aiina. KitoueBbie coBa kak criocod yrmpaBIeHHUs pacieToM.
CocraBnenue Z-matpuilbl. basucHbie atombl. OmpeneneHue HAYAIBHOTO TMPUOIMKEHUS
T€OMETPUUYECKHUX MTaPaMETPOB MOJIEKYJIbI.

Yder cuMMeTpUH TIpY 3aJlaHUH HadalubHOTO npuoOmmkenus. Z-marpuna ctwis MOPAC u
GAUSSIAN.
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61. OcHOBHBIE pE3yJbTaThl KBAHTOBOXMMHUYECKHX pacuyeToB. Busyammsauus pes3ynbTaToB
pacuera.

CtpykTypa 5K3aMEHAIlMOHHOTO Owuiera. DK3aMEHAllMOHHBIH OWJIET COCTOMT U3 JABYX
TEOPETHUUYECKUX BOIPOCOB M U3 OJHOM 3a7aud, BKIIOYEHHBIX B IPOrpamMMmy TUCHUIIIUHBL. Kax i
BoNpoc U 3ajnava onenuBaerca 10-to0 Gamnamu. Takum oOpa3om, MakCUMalbHBIA 0ajul, KOTOPBIN
MOYKHO TOJIyYUTh Ha dK3aMeHe, coctanisgeT 30 OamtoB. baibl, mosydyeHHbIe IPU cade SK3aMeHa,
CYMMHUPYIOTCSI ¢ OalljlaMH, ITOJIy4€HHBIMH B X0JI€ CEMecTpa.

OO6pa3zer sK3aMeHaIMOHHOTO OuteTa

MHWHOBPHAYKH POCCUHN

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPESIKACHUE BHICIIETO
o0Opa3oBaHUs
«BAIIKAPCKUI T'OCYJIAPCTBEHHBIIA YHUBEPCUTET»
XuMHUecKuil paKyinpTeT

Hanpasnenue 04.03.01 «®yHnameHTanbHas ¥ MIPUKIATHAS XUMUS)

I[I/ICLII/IHJII/IHB. KBanToBasg MexaHHMKa M KBAHTOBASI XMMHS

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Hpez[MeT KBAaHTOBOM MEXaHUKHU MOJICKYJIAPHBIX CUCTEM U KBAaHTOBOM XUMHUH.
2. Choun OJICMCHTAPHBIX 4YaCTUIl U CBSI3aHHBIM C HUM MarHUTHBIN MOMGHT.OHGpaTOpI)I CIIMHA "
KOMMYTAallUOHHBIC COOTHOLIICHUS. CHI/IH-Op6I/ITaJ'IBHOG BSaHMOHCﬁCTBHe " €r'o IPOABJICHUA.

. . ~_d
3. HaiiTi 5pMHUTOBO-CONPSHKEHHBIN OmepaTop AJis onepatopa auddepeHupopanns D= X
X

3aB. kadenpoit puznuecKoil XuMUu
U Xummuueckoi sxonoruu baml'V, npodo. A.I'. Mycrapun

2018-2019 yu. r. Kadenpa ®X u XD

Kpurepun onenkn (B 6aj1ax):

- 25-30 6aJ1J10B BBICTABIISICTCS CTYJIEHTY, €CJIH CTYJSHT JIaJl TIOJHBIE, Pa3BEePHYTHIC OTBETHI HA
BCE TEOPETHYECKHWE BOMPOCHl Owmiiera, MPOJEMOHCTPUPOBAN 3HAaHHE  (PYHKIMOHAIBHBIX
BO3MOXXHOCTEH, TEPMUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHHE MTPUMEHSTh TEOPETUICCKUE 3HAHUS
Opy  BBIIOJHEHUH TpakTHdeckux 3agaHuid. CTyaeHT 0e3 3aTpyJIHEHHH OTBETWJI Ha BCe
JIOTIOJTHUTENIbHBIE  BOMPOCHL.  [IpakThueckass dYacTb pabOTHl BBITIOJHEHA IIOJIHOCTHIO  0e3
HETOYHOCTEH M OINOO0K;

- 17-24 6a1710B BBICTABIISETCS CTYICHTY, €CIIH CTYACHT PACKPBIII B OCHOBHOM T€OPETHYECKHE
BOIIPOCHI, OJIHAKO JIOMYIIEHbl HETOYHOCTH B OIpPEeNIeHMH OCHOBHBIX HoHATHH. [Ipu oTBere Ha
JIOTIOJTHUTEIIFHBIE BOMPOCHI OIYIIEHB HEOOBbIINE HETOYHOCTH. [Ipy BHIIOTHEHNN MPAKTHYECKOU
4acTH paboThI OMYIEHbl HECYIIECTBEHHbIE OIINOKHY;

- 10-16 OamymoB BBICTABIISCTCS CTYIEHTY, €CIM TPU OTBETE HAa TEOPETHUYECKUE BOIPOCHI
CTYACHTOM JOMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUM OCHOBHBIX TOHSTHH.
Jloruka ¥ TOMHOTAa OTBETa CTPaJAlOT 3aMETHBIMH H3bSHAMU. 3aMETHBI MpoOeibl B 3HAHUU
OCHOBHBIX METO/OB. TeopeTudyeckre BONPOCH B IIEJIOM H3JI0KEHBI JOCTATOYHO, HO C MPOMYCKaMHU
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MaTepuana. VIMETCs TpHHIMIHAAIBHBIE OMIMOKM B JIOTHMKE IOCTPOCHHUS OTBETAa Ha BOIPOC.
CTyneHT He penu 3aauy Wi IpH PelieHrud AOMYyIEHbl IpyOble OIINOKY;

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

IMPOT'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
¢yHkuMu W coOCTBEHHBbIE 3HAueHUs. BripoxkiaeHwe. MaTtpuuHoe MNpEICTaBICHHE OIEPaTOpPOB.
PaznoxeHnue no coOCTBEHHBIM (QYHKIHSAM 3pMUTOBA onepaTopa. KoMMyTalMoHHbIE COOTHOLIEHUS.

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

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

OBomonus coctosunii u ypaBHenue [lpenunrepa. Crannonapuoe ypaBaenue lpeaunrepa.
JIMCKpETHBIN U HENPEPBIBHBIN CIIEKTPBI. Y PABHEHUE HENIPEPBIBHOCTH.

[Tpocreiiive nmpuMepsl NPUMEHEHHs] KBAHTOBOM MeXaHUKH. OJHOMEpHbBIE 3aJauu: CIEKTp,
KayeCTBEHHbIE OCOOCHHOCTH BOJIHOBBIX (GYHKUMH. 3agaud O HPSIMOYTOJbHOM HOTEHIMAIbHOM
ALUKE, TOTEHIUAIBHOM 0apbhepe U TapMOHUYECKOM OCLUILISTOPE.

Teopus moMeHTa ummysnbca. OCHOBHBIE CIIEACTBUS KOMMYTAllMOHHBIX COOTHOILIEHUM IS
KOMIIOHEHT MOMEHTa umnyJibca. [IpaBuia ciaoxeHuss MOMEHTOB UMITyIbca. JKecTkuil poratop.

3amaua 00 arome Bojopoja. Pasnenenue nepemeHHbIX. Bonopono-mnonoOHble opOuTamy,
rpaduveckoe MpeICTaBICHNE UX PaIUaIbHBIX M YTJIOBBIX YacTell. BrIpoxkieHne 0qHOIEKTPOHHBIX
COCTOSIHUH KakK CJIEICTBUE CUMMETPUU LICHTPAIBHOIO MOJIS.

[TpuOn>KeHHbIE METO/Abl PELICHUs] KBAaHTOBO-MEXaHMYECKHMX 3ajad. Teopusi BO3MYILEHUI
JUIsL CTAllMOHAPHBIX COCTOSHUN B OTCYTCTBHE W IIPU HAJIMYUHU BBIPOXKICHMs. BapualmoHHBIN
MPUHIIMI KBAHTOBOW MEXaHUKH M BapuallMOHHBI MeToa. Meton Putna.

Mosnekya B IOCTOSIHHBIX 3JIEKTPUYECKOM U MarHUTHOM NOJISAX. JIUITOJIBHBIN JIEKTPUYECKUI
U MarHUTHBII MOMEHTHI cucTeMbl 4yacTHll. CHSTHE BBIPOXKIACHHS MOJ BIMSHHEM IOCTOSHHOTO
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.

KBaHtoBass cucreMa B TEPEMEHHOM 3JIEKTPOMAarHUTHOM T1ojie. BpemeHHas Teopus
Bo3MylleHui. Ilepexonpl Moja BIMSHMEM U3IydeHUs M mpaBwia oroopa. KoadduuneHTs
OWHIITEHHA.

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

Paszea 2.0CHOBHBIE ITOJIOKEHUS U METO/Ibl KBAHTOBOM XUMUU

I. YpaBuenue lllpenunrepa nms atoMoB U MOJeKyJ. Pa3neneHne 3JI€KTPOHHOTO U SIAEPHOTO
JBIDKEHUH. Anmnabaruyeckoe NpUOIIDKEHUE. DJIEKTPOHHBIE, KojeOaTelbHble W BpallaTelbHbIe
COCTOSIHMS MOJIEKYJI. [I0BEpXHOCTh MOTEHIHAILHON SHEPTUU. POb IpeACTaBICHNI O TOBEPXHOCTH
NOTEHLMAJIbHON OSHEPrUM B COBPEMEHHOM CTPYKTYpHOM TeopuM XuUMUU. PaBHOBecHas
KoHpurypanmuss u KoHboOpMamuu MoJieKyld. Maiblie KoneOaHusi siiep BOJW3HM  TOJIOKEHUS
paBHOBecus. Kosnebanus ¢ 0oIbIIMMU aMILIUTYIaMU. BpaiiieHre cucteMsl sep Kak Hesoro.
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DNEKTPOHHOE BOJHOBOE YpaBHEHUE. DJIEKTPOHHAS IUIOTHOCTh U €€ U3MEHEHUS NP IEPEeXoie
OT pa3/ieJIEHHbIX aTOMOB K MOJIEKYJIE.

[TocTtpoeHne NPHOMMIKEHHBIX PEIICHHH 3JEKTPOHHOTO BOJHOBOTO ypaBHEHHsI Ha OCHOBE
BapHallMOHHOrOo mpuHHMna. OnaHodNMeKTpoHHOe mpubmmkenue. Meron Xaptpu -  Doka
(camocormacoBanHoro mnoisi, CCII). VYpaBHeHus, omnpexnenstoue opoutanu. OpOuranbHble
SHEPrUU U UX CBS3b C MOJHOM AneKTpoHHOM sHeprueil. Teopema Kynmanca u $hoTosnexTpoHHbIE
crekTpsl. [Ipenensr npumennmocty Merona Xaprpu-Poxka.

[TonsiTrie 0 MeToie KOH(UTYPAITMOHHOTO B3aUMOAEUCTBUSA. MeTO ] BAJIEHTHBIX CXEM.

DJEKTPOHHOE CTPOCHUE aTOMOB. DJIEKTPOHHBIE KOH(UTYpaluu U TepMbl aTOMOB. CIioXKeHHe
MOMEHTOB i1 aroMoB. [IpaBuna XyHzma. DJIEKTPOHHOE CTPOEHHME aTOMOB U IEPUOJHYECKAs
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 PyHKIIMOHAIA IIEKTPOHHOHN IJIOTHOCTH.

II.Yuer cummerpuu siiepHON KOH(PHUTypamuu TPH PACCMOTPEHUU DJIECKTPOHHOM 3aayuH.
DOneMeHThl U onepauuu cumMmeTpuu. TodeuHble rpynnsl cummerpuu. IlpencraBieHns TOUEUHBIX
TPy, HEIPUBOIUMBIE MTPEICTABICHHS U TaOJIUIIBI XapaKTEePOB.

Cummerpusi u cBoiicTBa MousieKynl. Kiaccuukamusi 3J1eKTPOHHBIX COCTOSIHMHA MOJIEKYT U
KJaccU(pUKalKs MOJEKYJISIPHBIX OpOUTallell MO CUMMETpUu. G- U T-OpOuTanu. m-DIEKTPOHHOE
npubimxenne. OpOuTaim CHMMETPUH B SKBUBAJICHTHBIE OpOUTAIIH.

Cas3bIBalONINE U PA3PHIXIAIONIUE OPOUTAITH.

Jlokann3oBaHHbIE MOJEKYJIspHbIE OpOUTANM, HATypajbHbIE CBS3bIBAIOIIME OpPOUTATM U
KJIACCHYECKHE TMPEACTaBICHUS O XUMHUYECKOH cBsi3u. ['pymnmoBeie opburtamu. IlepeHocumocTh
opburaneii pparMeHToB MoJieKyJ1. CBsi3eBbIe OpOUTAIH U OPOUTAIIM HETOICIIEHHBIX T1ap.

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

III. Ilomysmnupuyeckue METOAbl KBAaHTOBOM XMMHHU. METOIbI, HMCHOJB3YIOIIHUE HYJIEBOE
nuddepeHnmaibHOe TIepeKphiBaHue. PacmmpeHHplid MeToa XIOKKeas. MeTton XIOKKels Ui TT-
3JIEKTPOHHBIX CUCTEM. BO3MOXHOCTH M OrpaHUYEHHS] NPUMEHEHHS MOJYy3MIHPUUYECKUX METO/0B
KBAaHTOBOW XHMUHU.

IV. MexMmonekynspHoe B3aUMOJEHCTBUE M €r0 OINKUCAHUE B KBAHTOBOM XHUMHHU.
OpueHTallMOHHAsT U MHIYKIMOHHAs cocTapistoniue. JlucnepcuonHoe B3aumojeiictsue. Ban-nep-
BaanbcoBsl komIuiekcsl. BonopoaHast cBs3b.

V. HexecTkue MoJeKkynbl. DJIEKTPOHHO-KosebaTenpHOoe B3auMmojieicTBue. Dpdextol Ana-
Tennepa.

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

Pasnen 3. IPUKJIATHBIE 3AJIAYUM KBAHTOBOM XUMUH

I. JIByxatomuHble Monekynsl. [IpocTeimme Moaenu ONUCaHUS HAa OCHOBE METOJOB
MOJIEKYJISIPHBIX OpOUTaNel 1 BAICHTHBIX cXeM. AHAINU3 BOJHOBBIX (DYHKIUN MOJEKYISIPHOTO HOHA
u MoJsiekynbl Bogopojaa. ComocrtaBiieHne pesyiabTaToB pacueroB H2+ m H2. Koppensuuonubie
auarpammbl MO a5 IByXaTOMHBIX MoOJeKkynd. PacnpeneneHue 5>I€KTPOHHOM IUIOTHOCTH B
JIBYXaTOMHBIX MOJIEKyJIaxX, 0Opa30BaHHBIX aTOMaMU BTOPOTro mepuojaa. [1oisipHOCT, XMMHYECKOM
CBSI3U U €€ XapaKTEPUCTUKHU

II. KayecTBeHHBIN aHAIU3 r€OMETPUYECKOTO CTPOCHUS MAJIBIX MHOTOAQTOMHBIX 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 JIUTraHA0B. AHAIU3 3JIEKTPOHHBIX CIIEKTPOB M MAarHUTHBIX
CBOMCTB KOMIUIEKCOB HA OCHOBE TEOPUHU KPUCTAIUIMYECKOTO IOJIA.
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Teopus nonst nuranaoB. HTepripeTaus TpaHC- U HUCBIUSHUS B KOMIUIEKCAX MEPEXOIHBIX U
HEMepeXxoIHbIX MeTa/uIoB. M30m00anbHas aHAIOTHS.

IV. Opranunueckue coenuHeHus. [IpuOMMKEeHHs, HCHOIB3YEeMBbIC MPH pacdeTrax H MpH
MHTEPIPETAMU  SJCKTPOHHOTO CTPOEHUSI OPraHMYEeCKUX COCIMHEHUH. biau30cTh CBOMCTB
COCIMHEHUN B TOMOJIOTHUECKUX PsIaXx M TEPEHOCHMOCTh OpOHWTallel JIOKAIbHBIX (HparMeHTOB
MOJIEKYJ. 3apsabpl HA aToMax M MOPSAKH cBs3ei mo Mamiukeny u JIEBnuny. Koppensiusa mexny
napamMeTpamMu TEeOMETPHUYECKOTO CTPOCHUST M MOpsAkamMu cBsized. [IpuHIMOBI MOCTpOeHUs
aJJIUTUBHBIX CXEM pacueTa CBOMCTB MOJIEKYJI B psAIax.

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

ConpspkeHHbIE COelMHEHUs. ApOMaTUYHOCTh U aHTHapoMaTW4yHOCTh. IlpaBuna 4n u 4n+2.
AnbrepHaHTHBIC yriieBosoposasl. [IpaBuno Jlonre-Xurrunca. Meton ¢cBOOOJHOTO 3JEKTPOHA IS
aHaJIM3a CBOWCTB U MTOBEICHUS CONPSKEHHBIX COEAUHEHHUI.

V. KauecTBeHHas TeOpHsl pEaKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COeMMHEeHHUH. HIEeKCHI
PCAKIIMOHHON CIOCOOHOCTH: WHJEKCHI CBOOOJHOHN BaJCHTHOCTH, 3apsiibl Ha aTOMax, WHICKCHI
DyKyH, PHEPrUU KATHOHHOW, aHMOHHOW W paguKaIbHOW JoKanu3auuu. KoHIEnuus >KeCTKUX M
MATKHX KUCJIOT U OCHOBAaHUM. DIEKTPOCTATUUECKOE MOJIE, CO3aBAEMOE MOJIEKYJIOH, 1 €r0 BIUSHUE
Ha PEaKIIMOHHYIO CIIOCOOHOCTb.

KBaHTOBO XMMHYECKOE ONMMCAHHUE JIEMEHTAPHOTO aKTa XUMUYECKUX peakiui. [IyTs peakuun
YW KOOpJMHAaTa peakiMyd Ha MOTEHIHaJIbHON mMoBepxHOCTU. Ilepexomnoe cocrosiHue. CumMmeTpus
peareHTOB, MEPEXOTHOTO COCTOSIHUS U TIPOIYKTOB PEaAKIUH.

KadecTBeHHBIN aHAM3 BO3MOXHBIX MEXaHH3MOB XMMHYECKHUX PEAKIMH HAa OCHOBE OOIIEH
CTPYKTYpbl NOTEeHIMaIbHOM noBepxHOocTH. Koppensuuonnsie npasuna Bynsopna - Xopmana npu
aHaJIM3e BO3MOXKHBIX MEXaHU3MOB XMMHUYECKUX peakiuil. Teopust rpaHnyHbIX opOutaneii Oykywu.
[Tpunnun bamna - OBanca - Ilonsau. OrpaHudeHus: MOAX0A0B, UCIOIB3YIOIMUX MPEACTABICHUS O
JBUKEHUHU 10 TOTEHIMAIBHON TOBEPXHOCTU. POJIb TYHHEIMPOBAHNS B XUMUYECKUX PEAKIUSX.

NJAH
YcTHOrO onmpoca no Kypey

1. DpMHUTOBBI omepaTopbl B KOHEUYHOMEPHBIX NpocTpaHCTBaX. COOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHHMsI DJPMHUTOBBIX MaTpul] 2-ro U 3-ro TOpsakoB. OpTOroHanIbHOCTH
COOCTBEHHBIX BEKTOpPOB. Pa3iiokeHrne NpPOU3BOJIILHOIO BEKTOpa IO COOCTBEHHBIM BEKTOpam
SPMUTOBA OIIEpPaTOPA.

2. HaxoxneHrne cOOCTBEHHBIX 3HAUE€HUN M COOCTBEHHBIX (PYHKIIMH ONepaTopoB KBaHTOBOM
MEXAHHUKH, HAIIPUMEDP OIIEPaTOPOB Py, P, P+ X, OIIepaTOpPOB MOMEHTA UMITYJIbCA U JIP.

3. 3agaun 00 OJHOMEPHBIX U TPEXMEPHBIX MOTEHLIMAJIBHBIX ALIUKAX C MPSIMOYTOJIbHBIMU
NOTEHIMAJaMU U CTEHKaMH pa3IMyHOM BBICOTHL. IIpsMOyronbHble MOTEHIaIbHbIE Oapbephl.

4. 3amaya 00 atroMe BoJOpoja. Beienenue 1meHTpa Mace, mepexoj K chepruieckor cucteme
KoopanHaT. PopmMa aTOMHBIX OpOUTATIEeH.

5. ®opmynbl TeopuHM BO3MYLIEHMH Ha MpUMepe JUHEHHBIX OrepaTopoB (MaTpul) B
JBYMEPDHOM H TpPEXMEPHOM IpocTpaHCcTBax. CpaBHEHHME C BapUAllMOHHBIM TOJAXOAOM IIpHU
HCIIOJIb30BaHUU B KauecTBe 0a3rca COOCTBEHHBIX BEKTOPOB HEBO3MYIIEHHOIO OIepaTopa.

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

7. Oneparop ['aMunbTOHA JJ11 aTOMHBIX U MOJIEKYJISIPHBIX CHCTEM (Ha MPOCTHIX MpHUMeEpax:
atom C, monekynsl LiH, BeH2 u ap.). I[loctpoenue 31nekTpoHHOI BOSHOBOHM (YHKIHMU B BHJIE
OINIPEACIIUTENS.

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

9. YpaBHenus metoaa Xaptpu - Poka 11 mpocTeHmMx Moneky, Hanpumep LiH.

10. Toueunblie rpynnel cuMMeTpud. HempuBoarmble peaCTaBICHUS HA IPUMEpE TPYIIT THITA
C2v, C3v u T1.n. XapakTepsl IpeacTaBieHUN. PasnojkeHune NpHUBOAMMOIO NPEACTABICHUS Ha
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HenpuBonumoe. llpsmoe mnpousBenenue mnpenctaBneHuit. [IpaBuma orbopa IUIst 3JIEKTPOHHBIX
MepexoJIoB. (2 cemMuHapa).

11. Yuer cummMerpuu npu Kiraccupukanuu opoOutaneit. o- u m-OpOuranu. ['ubpunusie u
9KBUBaJIEHTHBIE opOuTanu. KoppensunoHHsle AuarpaMmsl.

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

13. KoppensiuoHHblE AMAarpaMMbl W KOPPEISALMOHHBIE IIpaBWIa IPpU KaueCTBEHHOM
ONKCAaHUM MEXaHU3MOB XMMHUYECKHMX peakiuil (Hampumep, npaBwia Bynsopaa - Xodmana o
COXpaHEHHH OPOUTANBHOM CUMMETPHH WA TEOPUs TPAaHUYHBIX opOuTaneit @ykyn). (2 ceMmruHapa)

14. CrnexTpbl U CTpOEHME KOMIUIEKCHBIX coeluHeHHi d- u f-ajgeMeHTOB B NpHOIMKEHUH
TEOPUHU KPUCTAIUIMUECKOTO TOJIS.

Kpurtepuu u MeToIMKa OlleHUBAHUSIPE3Y/IbTATOB YCTHOI'O ONIPOCa:
Onmun Bompoc (33 BOIIPOCOB).
- 0,5 Ganna BeICTaBISETCS CTYACHTY, €CIIUM OTBET NMPaBHIIBHBIN,

- 0 6GayII0B BBICTABIIACTCS CTYNIEHTY, €CIM OTBET HETPABUIIbHBIM.

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.
[TomyueHHble 3HAUEHUS! TaKXkKe BBHIMUIINTE B Tabmuiyy. Pe3ynbTaThl onTHMHU3alui CPaBHHUTE C
OKCIIEPUMEHTAIBHBIMA JaHHBIMUA, HAWJICHHBIMH TPU H3y4eHHU JUTepaTypbl (cM. CrpaBOYHHK
XUMUKa, T. 1. 1 ap.).

[Ipoananu3upyiiTe OTAEIBHBIE XAPAKTEPUCTHKH SJIEKTPOHHOM CTPYKTYpPHl 3aJaHHOM
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 M300pakeHUEe
MOJIeKYyJbl 3TaHosa. [IpoBeauTe ONTUMH3AIMIO €€ TeOMETPUYECKHX MapaMeTpoB METOJI0M
B3LYP/6-31G(d). Beimumure B TaOiuily 3HAYCHUS €€ JUIMH CBSI3CH, BaJCHTHBIX YIJIOB.
[IpoBeauTe peoNTHMHU3AIMIO TeoMeTpun Mosekyasl merogoM RHF/6-31G(d). Tlomyuennbie
3HAYeHHs TAaK)Ke BBIMUIINATE B TaOnuiy. Pe3ymbraTel onTHMH3amuii CpaBHHTE C OKCIEpPH-
MEHTAJILHBIMH JIaHHBIMH, HAHICHHBIMU TIPH U3y4eHUH JuTeparypsl (cM. CpaBOYHHUK XUMHKA, T.
1. op.).

[Tpoananu3upyiite OTIENbHbIE XapaKTEPUCTUKU IJIEKTPOHHOM CTPYKTYphl  3a/JlaHHOU
MOJICKYJISIPHOW CHUCTEMBI: JHeprud u coctaB MO, SHEpreTH4ecKylo Aauarpammy, JHEPTHUIO
CBSI3bIBaHMS, SHEPTUI0 MOHM3ALNH, 3 (HEeKTUBHBIC 3apsAabpl aTOMOB. Pe3ynbTaThl pacdera Tam, rie
9TO BO3MOYKHO, COTIOCTABbTE C IKCIIEPUMEHTATBHBIME JaHHBIMHA. CHOpMyTHpyHTE BBIBOJIBI.

JlabopaTopHoe 3ansiTHe 3.

Bocnonw3oBapmiuce nmporpammoit GAMESS, co3naiite mpocTpaHCTBEHHOE HM300paKeHUE
MOJIEKYJIBl JUMETHIIOBOTO 3dupa. [IpoBenere ONTUMHU3AIMIO €€ TE€OMETPHUECKUX MapaMeTpOB
meronoM RHF/6-31G(d). Beimummre B Tabnuily 3HaueHHs €€ JJIMH CBSI3€H, BAJCHTHBIX YTIJIOB.
[IpoBeauTe pEONTHMHU3AIMIO TeOMETpUM MoseKyabl MmerogoM MP2/6-31G(d). Ilomyuennbie
3HaYeHHs TaKKe BBIMUIINTE B Tabmumy. Pe3ynbraTsl onTHMM3aLMi CpaBHUTE C HKCIEpPHU-
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MEHTAJIbHBIMU JTAHHBIMU, HAMJIEHHBIMU MIPU U3Y4EHUM JIUTEpaTypsl (cM. CripaBOUHUK XMMHUKA, T.
1. op.).

[Ipoananmu3upyiTe OTHENbHBIE XAPAKTEPUCTUKHU JIEKTPOHHOM  CTPYKTYpBHl  3aJaHHOU
MOJIEKYJIIDHOM CHCTEMBI: 3Heprud U cocraB MO, DJHEpPreTM4ecKyro IHarpaMMy, SHEPIHIO
CBSI3BIBaHMS, SHEPTUI0 HOHU3AMH, 3 (eKTUBHBIEC 3apsIpl aTOMOB. Pe3ynbraThl pacuera Tam, e
9TO BO3MOXHO, COIIOCTABbTE C IKCIIEPUMEHTAIbHBIMU JaHHBIMU. CHOpMyIUpyiiTe BEIBOIBI.

JlaGopaTopHoe 3aHsiTHe 4.

Bocnonbs3oBaBmuce nporpammoii GAMESS, co3paiite mpoCcTpaHCTBEHHOE M300paKeHUE
MoJIeKynbl aneroHna. [IpoBenure ONTHUMH3AIUI0 €€ TEOMETPUYECKHX IapaMeTpOB METOJIOM
RHF/STO-3G. Beinumiure B TabauIly 3HAYCHHUS €€ JJIMH CBS3CH, BaJCHTHBIX yrioB. [IpoBeaute
PEONTHMHU3ALINIO0 TeOMETpUH MOJeKyiabl MeTogoM RHF/6-31G(d). [TonyucHHBIC 3HAYEHUS TaKKe
BHIMUINKTE B TaOnuIy. Pe3ynbpTaTl OoNTHMH3AIMI CPaBHUTE C SKCIIEPUMEHTAIBHBIMU JaHHBIMHU,
HalJICHHBIMU NPU U3y4eHUu Juteparypsl (cM. CripaBOUHUK XUMUKA, T. 1. 1p.).

IIpoananmu3upyiTe OTIOEIBHBIE XAPAKTEPUCTUKUA  IEKTPOHHOM  CTPYKTYpPHl  3aJaHHOMU
MOJICKYJISIPHOM cHCTeMbl: 3Hepruu u coctaB MO, SHepreTuyeckyr AuarpamMmy, IHEPrHIO
CBSI3BIBAHMS, SHEPTUI0 HOHHU3AINH, () (HEeKTUBHBIC 3apsasl aTOMOB. Pe3ynbraThl pacdera Tam, Te
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. Pe3ymbraTel onTHMHM3anuii CpaBHHTE C OKCIEpPH-
MEHTaJbHBIMH JAHHBIMU, HAWJCHHBIMU TIPU M3y4YeHUU JuTeparyphl (cM. ClipaBOYHUK XMMUKA, T.
1. op.).

[Ipoananu3upyiite OTIECIBbHBIC XapAaKTEPUCTHKH JJICKTPOHHON CTPYKTypa, 3aJaHHON
MOJICKYJISIPHOM CHCTEMBI: 3HEpruu H coctaB MO, SHEPreTH4YecKylo auarpammy, SHEPTHIO
CBSI3BIBAHMS, SHEPTHIO MOHU3aIMH, d()(HEKTUBHBIC 3apsiibl aTOMOB. Pe3ynbraThl pacuera Tam, Tie
3TO BO3MOKHO, COTIOCTABbTE C IKCIIEPUMEHTAIBHBIME JaHHBIMH. CHopMynupyiiTe BBIBOIBI.

JlabopaTopHoe 3ansTue 6.

Bocnons3oBaBuics nporpammoit  GAMESS, co3paiite npocTpaHCTBEHHOE M300paskeHHe
rujgpasuHa. [IpoBeauTe ONTHMHU3AIMIO €€ TeOMETPUYECKHX ImapameTpoB meromom B3LYP/6-
31G(d). BemuiuTe B TabnMIly 3HAYCHUs] €€ UIMH CBsi3el, BaJCHTHBIX yrioB. I[IpoBemute
PEONTUMU3AIINIO TeoMeTpUr MoJiekyIbl MmetogoM RHF/6-311G(d). [TonydeHHbIe 3HAUYCHHS TaK¥Ke
BBIMUIINTE B TaOMUIy. Pe3ynpTaThl ONTUMH3AIMNA CPAaBHUTE C HKCIEPUMEHTAIbHBIMU JaHHBIMU,
HalJICHHBIMU NPU U3y4eHuu Juteparypsl (cM. CripaBOUHUK XUMHUKA, T. 1. 1p.).

[Ipoananu3upyiite OTIENbHBIE XapPaKTEPUCTUKH 3JIEKTPOHHOW CTPYKTYpbl 3a/JaHHOU
MOJICKYJISIPHOM CHUCTEMBI: JHEepruu M coctaB MO, SHEpreTHUYecKylo IuarpamMMmy, SHEPTHIO
CBSI3bIBaHMS, SHEPTUI0 MOHU3AIMHU, 3(PeKTUBHBIE 3aps/Ipl aTOMOB. Pe3ynbTaThl pacyera TaMm, rie
3TO BO3MOYKHO, COTIOCTABBTE C SKCIIEPUMEHTATBHBIMH NTaHHBIMHU. CHOopMyIupyiiTe BEIBOIBI.

JlabGoparopHoe 3ansiTue 7.

Bocnonb3oBasmcs mporpammoit  GAMESS, co3paiite npocTpaHCTBEHHOE M300paskeHHe
MOJIEKYJIBl AUXJIOpCHiIaHa. [IpoBemuTe ONTHMH3ANUIO €€ TeOMETPHUYECKIX MapaMeTPOB METOJIOM
RHF/6-31G(d). Beimumure B TaOJMIly 3HAUCHHUsS €€ JUIMH CBsI3¢il, BaJICHTHBIX yriioB. [IpoBeaute
pPEONTUMH3AIINI0 TeOMETpUuH Moiekyabl Mertogom B3LYP/6-31G(d). IMonmydeHHble 3HaueHHS
TaKkXKe BBIMUIINTE B Tabnuily. Pe3ynbraTel ONTHMM3aLMN CpaBHUTE C SKCIEPUMEHTAIbHBIMU
JTAHHBIMH, HAWICHHBIMH TP U3y4eHHUH JUTepaTypsl (cM. CipaBOYHUK XUMUKa, T. 1. 1p.).
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IIpoananmu3upyiTe  OTACIBbHBIE  XAPAKTEPUCTUKU  HJIEKTPOHHONM  CTPYKTYpbl  3aJaHHOU
MOJIEKYJIIPHOM CHUCTE€MBbI: SHEprud U coctaB MO, 5HEPreTH4ecKyro auarpaMmy, SHEPTHIO
CBSI3bIBaHMS, SHEPTUI0 HOHU3AMHU, (P PEeKTUBHBIEC 3apsibl aTOMOB. Pe3ynbTaThl pacueTa Tam, rjae
3TO BO3MOXHO, COIOCTABbTE C HKCIIEPUMEHTAIbHBIMU AJaHHBIMU. CHOPMYIHUPYHTE BBIBOIBI.

JlabGoparopHoe 3ansiTue 8.

Bocnonws3oBaBmuce nporpammoit  GAMESS, coznaiite mpocTpaHCTBEHHOE HM300paKeHHE
MOJICKYJIbl JTUOKCUIA cepbl. [IpoBenuTe ONTHMH3AINIO €€ TEOMETPHUECKUX MapaMEeTPOB METOIOM
RHF/6-311G(d). BeimnumuTe B Tabnuily 3HaYCHUS €€ JUIMH CBsI3¢i, BaJICHTHBIX yriioB. [IpoBeaute
PEONTHMHU3ALNI0 TeoMeTpur MoJiekyasl Meromom B3LYP/6-311G(d). IlomyueHHble 3HAYEHHS
TaKXe BBIMHUINNTE B TaONUIly. Pe3ynbraThl ONTUMHU3AIMA CPAaBHUTE C DKCIEPUMCHTATbHBIMH
JTAHHBIMH, HalJICHHBIMH TTPH U3Y4eHUH TuTeparypsl (cM. ClpaBOYHUK XMUMHUKA, T. 1. ap.).

[Ipoananu3upyiTe OTHEIBHBIE XapaKTEPUCTUKHU JJIIEKTPOHHOW CTPYKTYPbl 3aJaHHOU
MOJIEKYJIIDHOM cHcTeMBbl: dHeprun U coctaB MO, 5HEpreTMdecKyr Iuarpammy, SHEPTHUIO
CBSI3bIBaHMS, SHEPTHIO MOHU3AIMH, 3((HEeKTUBHBIC 3apsiabl aTOMOB. Pe3ynbraThl pacuera Tam, Iae
3TO BO3MOXHO, COIIOCTABbTE C SKCIIEPUMEHTAIbHBIMU JaHHBIMU. CHOpMyIUpyiiTe BEIBOIDI.

JlaGoparopHoe 3ansiTue 9.

Bocnones3oBaBmuce nporpammoit  GAMESS, coznaiite mpocTpaHCTBEHHOE H300paKCHHE
Mostekyiisl hochuna. [TpoBeuTe ONTHMHU3AIMIO €€ TEOMETPHUCSCKHX 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
BBIMIUINNTE B TaOMUIYy. Pe3ynbTarhl ONTUMU3ANUN CPABHHUTE C AKCIEPUMEHTAIBLHBIME JTAHHBIMH,
HalJICHHBIMU NPU U3y4eHUU Juteparypsl (cM. CripaBOUHUK XUMUKA, T. 1. 1ap.).

[Ipoanasm3upyiTe OTHEIBHBIE XapaKTEPUCTUKHU JJIEKTPOHHOW CTPYKTYPhI 3aJaHHOU
MOJIEKYJISIPHOM cHUCTeMBbI: SHeprud u coctaB MO, SHEpreTHYecKyr auarpammy, SHEpPrHIO
CBSI3BIBaHMS, SHEPTHIO MOHU3AIMH, d((HEeKTUBHBIC 3apsiabl aTOMOB. Pe3ynbraThl pacuera Tam, Te
3TO BO3MOXHO, COIOCTABbTE C IKCIIEPUMEHTATbHBIMU JaHHBIMU. CHOPMYITUPYHTE BHIBOIBI.

JlabopaTopHnoe 3ausitue 10.

Bocnons3oBaBmces nporpammoii GAMESS, co3maiite mpoCTpaHCTBEHHOE M300paKeHUE
MoJeKkyabl aubOopaHa. IIpoBeaute ONTHUMHU3AIMIO €€ TEOMETPUYECKHX MapaMeTpoB METOJIOM
RHF/6-31G(d). Beimmumure B Tabnuily 3HaYCHUS €€ JUTMH CBSI3€, BaJCHTHBIX yrioB. [IpoBeaute
peonTUMHU3aLUI0 reomMeTpur Mojekynbl Mmerogom B3LYP/6-31G(d). IlomydeHHble 3HaueHHs
TAK)Ke BBIMUIIATE B TAONUIly. Pe3ynbraThl ONTHMHU3AIMIA CPAaBHUTE C SKCICPUMECHTAILHBIMH
JTAHHBIMU, HAWJICHHBIMH ITPU U3y4eHUH JUTepaTypsl (cM. CripaBOYHUK XUMHUKA, T. 1. 1p.).

[Ipoananu3upyiiTe  OTHACNBHBIE XAPAaKTEPUCTHUKH  OJIEKTPOHHOW  CTPYKTYpHl  3a/IaHHOM
MOJICKYJISIDHOW CHCTeMBI: dHepruu u coctaB MO, DHEpreTH4ecKyr IuarpamMMy, SHEPTHIO
CBSI3BIBaHMS, SHEPTUI0 HOHM3ANH, () ()eKTHBHBIC 3apsaasl aTOMOB. Pe3ynbpTaThl pacyera TaMm, rie
3TO BO3MOKHO, COMOCTABbTE C IKCIIEPUMEHTAILHBIMH JaHHBIMH. C(HOpMYITUpYHTE BEIBOMBI.

JlabopaTopHoe 3ausitue 11.

Bocnone3oBaBmces nporpammoit GAMESS, co3maiite mpoCTpaHCTBEHHOE M300paKeHUE
MOJIEKYJIbl MEepOKcHIa Bojaopona. IlpoBenuTe ONTUMM3ALMIO €€ T€OMETPUUYECKUX MapaMeTpoB
metogom B3LYP/6-311G(d,p). BeimumuTre B TaONMIly 3HAUYEHUS €€ JJIMH CBSA3€H, BaJCHTHBIX
yrioB. IlpoBeaure peonTHMHU3ALMIO TEOMETPHHM MOJIeKyasl MetogoM MP2/6-311+G(d,p).
[TonydeHHbIE 3HAYEHUS TAK)KE BBIMUINNTE B TalOnwiry. Pe3ymbTaThl onTHMM3anuii cpaBHHTE C
HKCIEPUMEHTANbHBIMA JaHHBIMU, HAaWJICHHBIMH TpU H3y4eHHH JuTepaTypbl (cM. CrnpaBOYHHK
XUMHUKa, T. 1. 11p.).

[Ipoananu3upyiTe OTIOENBHBIE XapPaKTEPUCTUKH  OJIEKTPOHHOW  CTPYKTYpBI  3aJIaHHOU
MOJICKYJISIPHOM CHUCTeMBbI: SHeprud M coctaB MO, B3HEpPreTMYecKylo IuarpamMMmy, SHEPIHIO
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CBSI3bIBaHMSA, SHEPTUI0 HOHHU3ANH, () ()EKTUBHBIC 3apssl aTOMOB. Pe3ynbpTaThl pacuera Tam, rie
9TO BO3MOXHO, COMIOCTABbTE C IKCIIEPUMEHTAIbHBIMU JTaHHBIMU. CHOpMyIUpyiiTe BEIBOIBI.

[IEPEUEHb MOJIEKYJISIPHBIX CUCTEM, 3AJIOKEHHBIX B KOHTPOJIbHBIE
3AJJAHUS:

Bapuant Monekyna [Ipumeyanue

1 CH3Cl DKCIepUMEHTaIbHBIC
2 C,HsOH JTaHHBIE II0 BCEM

3 CH30CH; MOJICKYJIaM CM.:

4 CH3COCH3 CnipaBOYHUK XUMHKa, T.
5 (CH3)sN 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 Oanna: 3ananue o pabOTEBBINOIHEHOBIIOJIHOMOOBEME.
CTYZ[CHTOTBGTI/IJIHaTeOpGTI/I‘-IeCKI/IeBOHpOCI)I, I/ICHI)ITI)IBaﬂHe6OJ'H)I_HI/Ie3an}I[IHeHI/ISI.KaLIeCTBO
oopmiteHHs 0TYETaKPaOOTEHETIOHOCTHIO COOTBETCTBYETTPEOOBAHUSIM.

1,5 Oamna (YIOBIETBOPUTENBHO): CryneHt IPAaBUJIbHOBBINOIHUII3alaHuEKpadoTe.

CocTaBUIOTYETBYCTaHOBIEHHOM(POPME, TpeICTaBUI

pelIeHns00IbITMHCTBAa3aJaHUH, [TPETyCMOTPEHHBIXB
pabote.CTyIeHTHEMOKETIIOTHOCTHI0O00bSICHUTE TOJTYyYCHHBIEPE3yIbTATHI.

1 Oamr: CryneHt HenpaBwibHO BbIONMHWI OT 70% 10 50% 3amanuii  paboThiMm  HE
MO>KeTOOBSACHUTHIIONYYEHHBIEPE3YIbTAT.

0,5 oOamra: CryaeHT HENpaBWIbHO BBIMOMHWI cBbime 70% 3amanuii  paboThIM  HE
MO>KeTOOBSCHUTHIIONYYEHHBIEPE3YIbTAT.

0 6ammoB CTyeHT HEBBITIOJIHUIBCE3aAHUSIPAOOTHIN HE MOKETOOBSICHUTHIIONYUEHHBIEPE3YIIbTAT

Temsbl pedepaToB

MecTo KBaHTOBOW XUMHUU CPEIU IPYTUX HAYK
DneKkTpoANHAMUYECKask KapTHHA MUPa
KBaHTOBO-1IONIEBAsA KapTUHA MHPA
«YneTpaduoneroBas katacTpodar
Hcropus pa3BUTHSI KBAHTOBON XUMUHU

OmeiT Pezepdopna. SAnepuas Mmozens atoma
KBanToBsie noctynarel bopa

BosiHOBBIE cBOMCcTBa MuKpouactuil. ['unoresa ne bpois.
JlanpHeliiee pa3BUTHE KBAHTOBOW MEXaHUKH.
Matpuunas mexanuka. Pabots ['eitzenbepra.
OCHOBHBIE KBAHTOBO-MEXaHUYECKUE MTPUHIUIIBI
BonHbl 1 BEpOATHOCTH.

LCoNOO R WD E
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13. OCHOBHBIE MOJIOKEHHS] COBPEMEHHOW KBAHTOBON MEXAHUKHU.
14.  Tlpunnun vHeonpenenéHuoctu [ eiizenbepra

15. Ypasuenue [peaunrepa

16. [TpuxnagHoit XxapakTep KBAaHTOBOM XUMUU

17. Bynymee kBaHTOBOW XHUMUU

18.  buorpadus. ne bpoiins,bopa,llIpenunrepa,l elizenoepra

- Kputepuu ouenku (B 0a/u1ax)pedeparon:

Hanucanue pedepara cneayeT HavaTh ¢ W3JIOKEHUS IJIaHA TEMBI, KOTOPBIH KaK MUHUMYM
BKJItouaeT 3 myHkTa. [1nan pomkeH ObITh JTOTMYHO M3JI0KEH U JOJKEH BKJIIOYATh B ce0sl BBEACHUE
U 3aKJIIOUEHHE.

Pedepar 3aBepiaeTcsi CiCKOM HCIIOJIB30BAHHOM TUTEPATYPHI.

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

1. JIOTUYHO U 110 CYILECTBY MU3JIOKUTH BOIIPOCHI IUIAHA;

2. YEeTKO C(POPMHUPOBATH MBICIIH, TOCTIEIOBATEIBHO U SICHO MU3JI0KUTh MaTepHal,
[IPaBUJILHO UCIOJIb30BATh TEPMUHBI U IIOHATHS;

3. II0Ka3aTh YMEHHUE IPUMEHATh TEOPETUUECKHUE 3HAHUS HA IIPAKTHUKE;

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

S. UCIOJb30BAaTh Ul  SKOHOMUYECKOIo  OOOCHOBaHMS  HEOOXOJMMBIi

CTaTUCTUYECKUI MaTepUall.

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 monropa HHTEpBaia),
BKJIFOYAsT TUTYJIHHBIN JIUCT.

[Tpu omeHke ypOBHSI BBIIIOJHEHUS pedepara, B COOTBETCTBUU C MOCTABICHHBIMH LEISIMH IS
JAHHOTO BHJIa y4eOHOU AESITeNbHOCTH, MOTYT KOHTPOJIUPOBATHCS CIEAYIOIINE YMEHHUsI, HABBIKUA U
KOMIIETEHIINH:

- yMmMeHue paboTaTh ¢ OOBEKTaMU HW3YYEHHUS, KPUTUUYECKHUMH HCTOYHHUKAMH, CIPAaBOYHOH U
SHIMKIIONEUYECKOM JINTEPATypOH;

- YMEHHUE coOUpaTh U CUCTEMATU3UPOBATh MPAKTHUECKUI MaTepuat;

- YMEHHE CaMOCTOSTEIbHO OCMBICIIATH MTPOOJIEMY Ha OCHOBE CYILIECTBYIOIIINX METOJIUK;

- YMEHUE JIOTUYHO U TPAaMOTHO M3J1araTb COOCTBEHHbIE YMO3AKIIOUEHUS U BBIBOIbI;

- yMeHHUe co0J1t01aTh POpMy HAyYHOTO UCCIIETOBAHUS;

- YMEHHE T0JIb30BaThCs IN100aTbHBIMU HHPOPMALIMOHHBIMU PECYpPCAMU;

- BJIaJICHHE COBPEMEHHBIMH CPEICTBAMHU TEIEKOMMYHHUKALIU;

- CIOCOOHOCTB ¥ TOTOBHOCTb K MCIOJIb30BAHUIO OCHOBHBIX IPUKJIAHBIX MPOIrPAaMMHBIX CPE/CTB;

- CITIOCOOHOCTH CO3/4aTh COJIEPKATEIbHYIO MTPE3EHTAINIO BBIMOJIHEHHON paObOTHI.

Kputepun ouenku pedepartos (B 6as11ax)

- 0 GanyoB BBICTaBIsETCA CTYACHTY, €CIIM CTYIACHT HE MMEET INpe/CTaBieHusi 00 o0cyxaaeMoM
BOIIPOCE;

- 1 OGann BBICTABISI€TCS CTYAEHTY, €CIM CTYJIEHT HMMeeT (parMeHTapHble IMpeACTaBlIeHUs 00
o0CyX/1aeMOM BoOIIpoce (CTYyIEHT AEMOHCTPHPYET HE3HaHHE TEOPETHYECKUX OCHOB IpeaMeTa, He
yMeeT JieNaTh apryMEHTHUPOBAaHHBIE BBIBOABI M TMPUBOAMTH TPUMEPHI, MOYTH HE BIAJAEET
MOHOJIOTHYECKON pEYbl0, HE BIAAECET TEPMHUHOJIOTMEN, NPOSBISAET OTCYTCTBUE JIOTUYHOCTH H
MOCJIEI0BATEIbHOCTRIO M3JI0KEHUS, JENaeT OIMMUOKU, KOTOPhIE HE MOXKET HCHPaBUTh JaXKe IMPHU
KOPPEKILIMHU IIPEToAaBaTeieM, OTKa3bIBa€TCsl OTBEUATh HA 3aHIATHH);;

- 2 Oamna BBICTaBJIAETCS CTYAEHTY, €CIM CTYAEHT HMMEET HEeINOJIHbIe MpeICTaBIeHUs 00
00CyXk/1aeéMOM BOIIPOCE (CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUYECKHX OCHOB IIPEIMETa, HE
yYMeEET JieaTh apryMEeHTHPOBaHHbIE BHIBOJIBI U IPUBOANUTH IPUMEPHI, TOKa3bIBaeT ciiaboe BlIaJeHue
MOHOJIOTHYECKON pEeublo, HE BIAJEET TEPMUHOJIOTMEW, MPOSBISET OTCYTCTBUE JIOTUYHOCTU U
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noCIICA0OBATCIBbHOCTBIO HM3JIOKCHHUA, ACIACT OH_II/I6KI/I, KOTOPLIC HC MOXCT HCIPABUTL HAXKC IIPpU
KOPPEKIINH MperoiaBaTesieM, OTKa3bIBAeTCsl OTBEUATh Ha 3aHATHH);

- 3 GaJuta BBICTABIISICTCSl CTYJICHTY, €CJIM CTYJICHT UMEET He B JOCTaTOYHOMH Mepe CPOpMUPOBAHHBIC
¥ COJEpIKallhe CYIIECTBEHHbIC MpPOOEsbl MpeAcTaBieHUss 00 00CykIaeMOM BOIpoce (CTYICHT
JICMOHCTPUPYET HErIyOOKHE TEOPETHUSCKHE 3HAHUS, IPOSIBISET ciabo COPMUPOBAHHBIC HABBIKU
aHaM3a SBJICHUI U MPOIECCOB, HEJOCTATOYHOE YMEHHUE JellaTh apryMEHTHPOBAHHBIC BBIBOABI U
NPUBOJHUTH PHUMEPBI, IOKa3bIBACT HE JIOCTATOYHO CBOOOJHOE BJIAJICHHE MOHOJOTHYECKOH PEUbio,
TEPMUHOJIOTHEH, JJOTUYHOCTBIO M TOCIIEIOBATEIBHOCTBIO M3JIOXKEHHS, JIeJlaeT OIIUOKU, KOTOPBIC
MOET MCIPABUTh TOJBKO MPH KOPPEKLUH MTPEHOIaBaATEICM);

- 4 Oamna BBICTABIISICTCSl CTYICHTY, €CIM CTYACHT MMeeT C(HOPMHPOBAHHBIC, HO COJEpIKaIie
OTJeNbHBIE TPOOENbl MpPEACTaBIeHUs 00 00Cy)KIaeMoM BOMpoce (CTYyASHT JEMOHCTPHUPYET
IPOYHBIC TEOPETUYCCKHIE 3HAHUS, BIIaJICeT TEPMHHOJIOTUEH, IeTIaeT apryMEHTUPOBAaHHbIC BHIBOJIBI U
00001IeHN s, TIPUBOAUT TPHUMEPBI, TOKA3bIBAET CBOOOJIHOE BJIAJICHUE MOHOJIOTHYECKON PEYbl0, HO
IPH TOM JIeJIaeT HECYIECTBEHHBIC OIIUOKU, KOTOPBIE OBICTPO MCHPABISIET CAMOCTOSTEIBHO HIIH
IPY He3HAYUTEIbHON KOPPEKIIUH MPEIOaBaTeIIeM);

- 5 0a/IOB BBICTABIISCTCS CTYJCHTY, €CIU CTYIEHT HMeeT C(HOPMHUPOBAHHBIC CHCTEMATHYCCKUC
HpencTaBlieHus: 00 00CYKIaeMOM BOMpPOce (CTYICHT JIEMOHCTPUPYET CHCTEMHBIC TEOPETHUCCKUEC
3HAHUS, BJIAJICET TEPMHUHOJIOTUEH, JIeNIaeT apryMEeHTHPOBAHHBIC BBIBOIBI M 0OOOIIECHHS, TPUBOAUT
IPUMEpBI, MMOKA3bIBACT CBOOOIHOE BIAJCHHE MOHOJOTHYECKOW pPEYbl0 U CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUHSIOUTUE BOIIPOCHI).

TecTupoBanue

1) Kakoe mpubnmwxenue wucnonb3yercs ans pemieHuss ypaBHeHus Ilpeaunrepa s
MHOT03JIEKTPOHHBIX aTOMOB?

A) BopHa-Onrmenreiimepa;

B)He3aBHCHMBIX YaCTHIL,

B) MonekynsapHbIx opburaei;

') BasieHTHAsT anPOKCUMAITHS.

2) Kakoe mnpubnmxenue wucnonp3yercss i peweHus ypaBHeHus Ilpenunrepa ans
MHOT'03JIEKTPOHHBIX aTOMOB?

A) pEISTUBUCTCKYIO U HEPENIATUBUCTCKYIO;

b) llIpenunrepa u ae bpoins;

B) BosHOBYI0 M KOPITYCKYJISIPHYIO;

') aToMHYI0 ¥ MOJIEKYJISIPHYIO;

J1) TBEpOro TENa M KUIKOCTEH.

3) BxBaHTOBOW MEXaHUKE BBIACIISIIOT IBE OCHOBHBIE UJEH:

A) BOJIHOBOW IPUPO/IBI CBETA M KOPITYCKYJISIPHOM MPUPO/IbI BEILIECTBA;

b) xoprycKkyispHO-BOJIHOBOTO Ayalli3Ma U JUCKPETHOCTh U3MEHEHUS] PU3NUECKUX BETUYMH;

B) Bo1HOBOI PpUPO/IBI BEIIECTBA U KOPIYCKYISIPHON PUPOABI CBETA;

I') HenpepbIBHOCTH U JUCKPETHOCTH U3MEHEHUS (PU3NUECKUX BETUYNH;

J1) neneHus MUKpOYacTHUI] Ha (EPMUOHBI U OO30HBI U HEYCTPAHUMOCTb BIUSHHS U3MEPUTEIBHOTO
npulopa Ha COCTOSIHUE UCCIIETyEMOIo 00BEKTa.

4) TloroHmeanbHass PHEPTUS aToMa K DSJIEKTPOHY MOXKHO TNMPHOIMKEHHO OXapaKTepU30BaTh
SHEpruen

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

b) Bepxweii BakanTHo# atomHO# oputanu (BBAO);

B) Hwxwneit 3ansToit aromuoit oputanu (H3AO);

I') Bepxwneii 3ansToit aromHo# opurtanu (B3A0).
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5) Breibepure BepHoe yrBepxkacHue. Ecau {Ei} — Habop coOCTBEHHBIX 3HaYE€HUN TaMIJIBTOHHAHA
H B ypaBuenuu HYi = EiV¥i, 1o ...

A) -3Heprus CUCTEMbI B i-COCTOSIHUHY;

B) - sneprus cucremsl, a npu i>0 He UMEIOT (PU3MYECKOTO CMBICIA,

B) - monHas sHEprus CUCTEMBI,

I') - nonHas sHEPrUsi CUCTEMBI;

) - nutst MOOBIX 1 1 .

Kpurepun u MeToIHKA OIleHMBAHUSIPE3YJILTATOB TECTHPOBAHHUSA
Opnun TectoBblit Borpoc (30 BOIIpocoB).
- 0,333 6ana BBICTABISIETCS CTYJIEHTY, €CJIM OTBET IIPABUIIBHBIH;

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

KoMmmuiekT 3aganuii 1151 KOHTPOJIbHO# padoThl Ne 1
o aucuuiimae KBaHToBas MEXaHHMKa M KBAHTOBASI XUMUS

Bapuanrt 1
2

o . (N
1. HaiinuTte coOCTBEHHOE 3HaYCHHE OIlEepaTopa o ecmn f(x)= SSln( Xj .
X a

2. Pemmre ypaBHeHHE CGEpUUECKON TapMOHUKH JUISL BOJOPOAONOA00HOTO atomMaX Ipu
ycioBuH, uto 1=2, m=1.
3. Ompeaenute paadaibHYIO 4aCTh BOJIOPOIONIOA00HOT0 aToMa st ciydast N=3, 1=2.

Bapuant 2
2

o Nz
1. Haiigute cOOCTBEHHOE 3HAUCHHE OIEpaTopa o ecmu f(X) =25 Cos[ Xj :
X a

2. Pemmte ypaBHeHHE CQEpHUCCKOH TapMOHUKH Ui BOJOPOIONOA00HOTO aromMaX Ipu
ycnoBud, uto 1=2, m=-1.
3. Ompenenute paaraibHYIO 9aCcTh BOJOPOAONOA0OHOTO aToMa jist cirydast N=2, 1=1.

- Kputepnu u MeTOIMKA OLIEHUBAHUSPE3YJIbTATOB KOHTPOJIBHBIX PadoT

- 10 GannoB BBHICTAaBISAETCSA CTYACHTY, €ClM paboTa BBIIIOJIHEHA B IOJTHOM O0BEMe U
W3JI0’)KEHA TPAMOTHBIM SI3BIKOM B ONPEICIICHHON JIOTMYECKOW ITOCIIeIOBATEILHOCTH C TOYHBIM
WCIIONIb30BaHUEM  CHEIHATM3UPOBAHHOW TEPMHHOJIOTHMM, TIOKAa3aHO YBEPEHHOE BIaJICHUE
HOpPMaTUBHOM 0a30ii;

- 8-9 GayUTOB BBICTABIISETCS CTYJCHTY, €CJIH padoTa BHIMOJIHEHA B TIOJTHOM 00beMe,HO HMEeT
OJWH U3 HEAOCTATKOB:

B pa0oTe MOMYIIeHbI OJJUH-/IBa HEJJ0UEeTa MPU OCBEIIEHNH OCHOBHOTO COJIEP)KaHUS OTBETA;

HET  ONpEJENCHHON  JIOTUYECKOW  TMOCIeNOBaTeIbHOCTH, HETOYHO  HCIONb3yeTcs
CIeIHAIM3UPOBAHHAS TEPMUHOJIOTHS;

- 6-7 OGa)yuIOB BBICTABIIACTCS CTYACHTY, €CJIH PabOTa BBHIMOJIHEHA HEMOJIHO, HE IOKa3aHO
olmiee MOHMMaHUE BOMPOCA, MMENUCh 3aTPyIHEHUS WM JOMYIIECHBl OMMOKH B OMpeAcTCHUU
MIOHSTHIA, WCIOJIh30BAaHUM TEPMHHOJIOTHH, TPH 3HAHUU TEOPETHYCCKOrO0 MaTephajia BBISBICHA
HeJocTaToYHas cPOPMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

- 4-5 GannoB BBICTABISIETCS CTYACHTY, €CIM CTYJASHT BBIMOJIHWI KOHTPOJIBHYIO pPaboTy
MeHee yeM Ha 50 %.

- 1-3 Gamta BBICTaBISETCS CTYACHTY, €CJIA CTYACHT BBIIOJHUI KOHTPOJIBHYIO paboTy MEeHee
geMm Ha 70 %.
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- 0 GaoB BBICTAaBISETCS CTYAEHTY, €CIH . CTYIEHT BOOOIIE HE MPHUCTYNal K BBITOJHEHHIO
KOHTPOJIbHON PabOTHI.

3aaHus 1Jisi MTOTOBO KOHTPOJILHON PagoThI
Bapuant 1
4. Jlokaxwure, uto [p,;2]=—-i(h/2x).
5. Tloka3ark, 4TO OMEPATOPLI KOMMYTHPYIOT MEXKIY CO0OH, TO ecThb [P,; p,]1=0.

6. Iloka3aTh,4TOONEPATOPKOOPANHATHIXUOICPATOPITPOCKIIUUUMITYIECAHAKOOPAMHATYYKOMMY
TUpYIOT, TO €CTh [X; P,]=0.

dx
8. CrnekrtpanpHble JUHUU cepun JlaiiMana B SMHCCHOHHOM CIIEKTpPE aTOMapHOIO BOAOPOAA
BO3HHUKAIOT MPH MEPEXO0JIE IEKTPOHA U3 JIIOOBIX BO30YKICHHBIX COCTOSHUN HAa YPOBEHB C
nl = 1. Bpluncnure KBaHTOBOE YHMCIO N2BO30YXKIEHHOTO COCTOSHUS D3JICKTPOHA, INPH
BO3BpATEe U3 KOTOPOr0 BO3HUKAET JIMHUAC AIUMHOM BOIHBI 95,01 HM.

d 3
7. Haittn (+ XJ .

Bapuanr 2
1. Joxaxwure, uro [p,;y]=—i(h/27).

2. TlokasaTp, 4TO OIEpaTOPHl KOMMYTHUPYIOT MEXAY c000ii, To ecthb [p,; P,]=0

3. Tloka3aTh,4TOONEPATOPKOOPIMHATHIYHOIIEPATOPIIPOCKIIMUUMITYIbCAHAKOOPAUHATYZKOMMYT
UpyIoT, TO ecThb [¥; p,]=0.

3
o d 1
4, Haiitm | —+ = | .
dx x
5. CnekrtpaibHble JIMHHM cepuu JlaliMaHa B IMHCCHOHHOM CIIEKTpE aTOMAapHOTO BOAOPOJ]A
BO3ZHHKAIOT MPU MEPEX0JIe MIIEKTPOHA U3 JIFOOBIX BO30YKICHHBIX COCTOSHUIM Ha YPOBEHb C
nl = 1. BbluucianuTe KBaHTOBOE YHCIO N2 BO30YXKIACHHOTO COCTOSHUS AJIEKTPOHA, MPHU

-1
BO3BpaTe U3 KOTOPOI'0 BO3HUKAET JIMHUA C BOJIHOBBIM 4ynciioM 97492.208 cm .

- Kputepuu u MeToinKa OLleHMBAHUAPE3YJIHTATOB HTOTOBOIi KOHTPOJILHOW PadoThI

O1eHKa «3aYT€HO» BBICTABIIAETCS CTYJEHTY, €clii pa0oTa BBINOJHEHAa MPAaBUIBHO Kak
MuHuUMyM Ha 50%, W WU3/10KEHa TPaMOTHBIM SI3BIKOM B  ONPEJECIECHHON JOrH4ecKon
MOCJIEI0BATENIBHOCTH ¢ TOUYHBIM UCIIOJb30BAaHUEM CHEIMATM3UPOBAHHON TEPMHHOJIOTUH; [TOKa3aHO
YBEPEHHOE BJIaJICHHE HOPMATHUBHOMN 0a30ii;

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

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

4.3.Peiimunz-nian OuCUunuHbl
PeliTuHr-11aH TUCIUIUIMHEI IpeicTaBeH B [Ipunoxenun 2.

Kputepusimu orieHUBaHHUSI SIBISIOTCS 0AJUThI, KOTOPBIE BHICTABIISIOTCS MPENOIaBaATEIeM 3a

BU/JIbI JICSITENILHOCTH (OLIEHOYHBIE CPEACTBA) IO UTOTaM U3Yy4EHUs MOJYJEeN JUCIUILTUHBL,
MIEPEYUCIICHHBIX B PEUTUHT-TNIaHE TUCHUTUIMHBL, TS 9K3aMeHA: TEKYIIUH KOHTPOJIb — MakcuMyM 40
0aiToB; PyOeKHBIN KOHTPOIh — MaKCUMyM 30 6aJITOB, TOOIIPHUTENbHBIE OBl — MakCcHMyM 10.

[TepeBon ontenku u3 100-6amipHON B 4eThIpeX0AUTBHYIO IPOU3BOIUTCS CIEAYIOIINM 00pa3oM:
- otimaHO — OT 80 10 110 G6ammoB (BkiItouast 10 moompuTenbHBIX 0aIoB);
- xopoto — ot 60 g0 79 6amos;
- YAOBJIETBOPUTEIHHO — OT 45 10 59 6aos;
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- HEYJIOBJICTBOPUTEIIBHO — MEHee 45 6aioB.
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5. YueOHO-MeTOAMYECKOe U HH(pOpMALIMOHHOE 00ecnieYeHHe U CHMILINHBI

5.1. IlepeyeHb OCHOBHOI1 U IONIOJHUTEJIbHOI y4eOHOM JUTEepaTypbl, HEOOX0AMMOM A5
OCBOEHHS THCIMIIIHHBI

OcHoBHas1 JiUTEpaTypa:

bapanosckuii, B.1. KBanTtoBass MmexaHuka ¥ KBaHTOBas XUMHs [DIeKTpoHHBIN pecypc] / B.U.
bapanoBckuit. — OnektpoH. naH. — Cankt-Ilerepoypr : Jlanb, 2017. — 428 c. — Pexum
noctyna: https://e.lanbook.com/book/92941. — 3armn. ¢ skpaHa.

. bapanosckuii B.M. KBanToBas MexaHWKa U KBaHTOBAsi XUMUS : y4eO. Moco0. IS CTy/. BY30B,
00y4. mo xumud. crient. / B. Y. bapanoBckuii .— M. : Axagemus, 2008 .— 383 c. — (Bricmiee
npodeccuonanbHoe  obOpasoBanue) .— Pexum  mocryma:http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+1160+default+2+1+F+1.2.840.10003.5.102+rus.

. Maiiep U., M30panHble I71aBbl KBAaHTOBOW XHMMHH: JIOKA3aTE€IbCTBA TEOPEM M BBIBOJA (HOpMYI
[DnexkTpoHHbIN pecype] : yueOHOe mocobue / Maitep U. ; mox pen. A. JI. Uyrpeesa ; mep. ¢
auri. M. b. JlapxoBckoro, A. M. TokmaueBa. — DekTpoH. naH. — Mocksa : M3gaTenbcTBo
"JlaGopaTopus 3HAHUM", 2017. — 387 C. — Pexum JOCTYyIIa:
https://e.lanbook.com/book/94102. — 3ar. ¢ 3kpaHa.

Hupenscon, B.I'. KBantoBass xumusi. MoJieKyibl, MOJIEKYJSIpHbIE CUCTEMBI U TBEpAbIEC Tella
[DnexTpoHHBIH pecypc] : yuebHoe mocobue / B.I'. lupenbcoHn. — DnekTpoH. 1aH. — MockBa :
W3narenscrBo  "JlabGoparopust 3Hanumit", 2017. — 522 c¢. — Pexum pocryna:
https://e.lanbook.com/book/94104. — 3arn. ¢ skpana. Kucenés B. B. / KBantoBas MexaHuka.
Kypc nexuuii / M.: MITHMO, 2009. - 560 c.

. JdemunoBuu, b.Il. Maremarnueckre OCHOBBI KBAaHTOBOM MEXAaHMKHU [DIEKTPOHHBIA pecypc] :
yuebHoe ocooue / B.I1. emumosud. — Dnekrpon. nan. — Cankr-IlerepOypr : Jlans, 2005. —
200 ¢. — Pesxxum moctyna: https://e.lanbook.com/book/604. — 3art. ¢ sxpaHa.

. Kpamennnnn B.M. KBaHTOBass XWMHUS M KBAaHTOBAas MEXaHWKa B NPUMEHEHUM K 3aJadyam
[Dnextponnsiii pecype] / B.W. Kpamenunun ; E.I'. 'azenayp ; JI.B. Ky3pmuna .— Kemeposo :
KemepoBckuii  rocymapctBeHHbli  yHuBepcurter, 2012 . — 56 c¢. — Pexum
nocryma: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€ MOJEIMPOBAHNE OPraHWYECKUX MOJEKYlT U peaknuil. Bosibop
npubimkeHus. [DIeKTpoHHbIN pecypce]: yueb. nocobue / M.B. Bakynun [u np.]; bamkupckuii
rocynapctBeHHbll yHuepcurer. — Yda: PULl bamlVy, 2015. — DnexTpoH. Bepcus Ieu.
nyonukanuu. — JlocTynm BO3MOXKEH dYepe3 ONeKTpoHHYyl Oubnuoreky bamly. —
<URL:https://elib.bashedu.ru/dl/read/\VVakulin_Latypova Talipov_Kvantovohimicheskoe
modelirovanie_up_2015.pdf>.

JlonoJHUTeIbHAS JINTEpaTypa:

. Xypcan C.JI. Meroauueckue ykazaHus JUIsl CEMUHAPCKUX M MPAKTUYECKUX 3aHATHH MO KypCy
"KBantoBass MexaHWka M KBaHToBasg xumus'(pazgen "KsanTtoBas Mexanuka" : VYueOHOe
nocobue / C.JI.Xypcan,Yu.-nayuy.komiuiekc "Unterpanus" .— Ya : Peaktus, 2000 .— 43c. :
wi. — O0s3.9k3. — ISBN 5883330681 (becmn.).<URL: http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+3920+default+7+1+F+1.2.840.10003.5.102+rus>.

EpmakoB, A. U. KBanToBass MexaHMKa UM KBAaHTOBas XUMHUA : yueOd. MOCOO. AN CTYI. BY30B,
00y4. o crer. BITO 020101.65 "Xumus" / A. U. EpmakoB .— M. : FOpaiir, 2010 .— 555 ¢. —
(OcnoBet  Hayk) .— ISBN  978-5-9916-0587-8. — ISBN  978-5-9692-0331-
0.<URL:http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+3920+rs2+14+1+F+1.2.840.10003.5.102+rus>.
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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
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+3920+rs2+14+1+F+1.2.840.10003.5.102+rus

10. OInonsckuii, 2.B. Atomuast ¢usuka. Tom 2. OCHOBBI KBAaHTOBOW MEXAaHUKH M CTPOEHHE
AJICKTPOHHOM 000JIOYKK aToma [DneKTpoHHBIM pecypc] : yueOnuk / O.B. Imonmbckuit. —
OnektpoH. gaH. — Cankr-Ilerepoypr : Jlans, 2010. — 448 c¢. — Pexum noctymna:
https://e.lanbook.com/book/443. — 3ari1. ¢ skpaHa.

11. CrennanoB H.®. «KBaHTOBas XMMHS W KBaHTOBas MexaHHKa» : yde0. mocobue / H. @.
Crenanos, B. U. Ilynpimes .— 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. 3agaum Mo KBaHTOBOI Teopuu [ DIEKTPOHHBIN pecypc]: MeToIn4YecKne yKa3aHHs K IPOBEICHUIO
MPaKTUYECKUX 3aHATUHA 10 KBaHTOBOM Teopuu: Y.2 / bamkupckuii rocyaapCcTBEHHBIH
yHuBepcureT; coct. P.M. BaxutoB. — Yda: PULl baml'y, 2017. — DnexTpoH. Bepcus meu.
nyonukamuu. — JlocTym BO3MOXKEH uepe3 OIIeKTpoHHyK Oubimoreky bamly. —
<URL:https://elib.bashedu.ru/dl/local/Vahitov_sost Zadachi po kvantovoj
teorii_mu_Ch2_mu_2017.pdf>.

5.2. IlepeueHnn pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIMOHHOM ceTH « AHTEepHET» N
NMPOrpaMMHOIo o0ecrieyeHnsi, HeOOXOAUMBIX IJIs1 OCBOEHMS IV CIUTIIMHbI

1. DnexTponHas 6ubnmoreunas cucrema «Ib baml¥Y» - https://elib.bashedu.ru/

2. DnekTpoHHas OuONMMOTEYHass CcUCTeMa «YHUBEPCHUTETCKas OWONIMOTeKa OHJAWH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTeYHas cucTeMa u3aareabcTBa «Jlanby - https://e.lanbook.com/

4. DiekTpoHHBIN KaTanor bubmamorexkn baml'Vy - http://www.bashlib.ru/catalogi/

5. YuuBepcanibHas basbl mannbix EastView (ZOCTyn K AJIGKTPOHHBIM HAy4YHBIM JKypHalIaM) -
https://dlib.eastview.com/browse

6. Hayunas snexktponHas 6ubnuoreka - elibrary.ru (IoCcTyn K 3JIEKTPOHHBIM Hay4HBIM 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. JIunensuun 6eccpounbie

8. Microsoft Office Standard 2013 Russian. loroop Ne 114 ot 12.11.2014 r. Jlunensuu
OeccpouHbie

9. Kaspersky Endpoint Security mis 6usneca - Crangaptbiil. Jloroop Ne31806820398 ot
17.09.2018 r. Cpok nerictBust nuiien3uu a0 25.09.2019

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

11. Cucrema nentpanuzoBanHoro recrupoBanus bamly (Moodle). YauBepcaibHas oOrecTBeHHas
muuen3us GNU.
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6.MaTtepuajabHoO-TeXHUYeCKas 0a3a, HeOOX0AUMAS VISl OCYIIECTBJIeHHS 00pPa30BaTEeILHOI0 MPoIecca Mo IUCHUILINHE

HaumenoBanue OCHAIIEHHOCTH CNENUAJBHBIX OMeIEeHUH U oMelleHu i A5l CAMOCTOSATeIbHOM IlepeyeHpb JMIIEH3HOHHOTO
CenraJIbHbIX padoThI NMPOrpaMMHOro odecrneyeHusl.
noMeleHuil u PexkBU3MTHI NOATBEPXKAAIOUIETO

noMelueHu 1J1 JOKyMEHTa

CaMOCTOSITeJIbLHOM
padoThI
1. yueGnas ayauropus ajs Aynuropusi Ne 405 1. Windows 8 Russian. Windows
NPOBeIEeHUs 3aHATHil | YueOHas mebernp, ydeOHO-HAIISIHBIC IMOCOOWs, IOCKa,HOYTOyK,MyiapTEMenna-nmpoekTop Mitsubishi | Professional 8 Russian Upgrade. Torosop
JIEKIIHOHHOT 0 Tuna: | XD3200U, axpaHn ¢ anexkrponpuogoM 300%400cm SpectraClassic. Ne 104 ot 17.06.2013 1. Jlunensuu
aymutopuss Ne 405 (xumdax AyautopusaNe 311 OeccpoYHbIC

kopmyc), ayauropust Ne311
(xuMax KopItyc),
ayauropuss Ne 310 (xumax
kopmyc), ayautropus Ne 305
(xumdak Kopmyc).

2.y4yeOHbIe ayAUTOPMH IJIs
NpoBeleHUs! 3aHATHI
CEeMHHAPCKOro THHA:
aymutopus Ne 004 (xumdax
koprmyc), ayauropus Ne 005
(xuMax KopIryc).

3. yueOHasi ayquTOpuUsl AJs
NpOBeJeHUs] TPYNIIOBBIX H
UHAMBHIY AJTBHBIX

KOHCYJABTALUNA: ayAnTOpUs
Ne 405 (xumdak xopiyc),
aymutopust Ne311 (xumdax
Kopiryc), aymutopus Ne 310
(xrmcax KOpIIyC),
aymutopus Ne 305 (xumdax
kopmyc), ayauropus Ne 001
(xumdax KopITyC),
aymutopus Ne 002 (xumdax
kopmyc), ayauropus Ne 006

YuebHas MeOelb, yueOHO-HATIIIHBIC TOCOOUs, JO0CKa, HOYTOYK,mpoekTop Mitsubishi XD 600U, skpan
¢ anekTponpuBoaoM Projecta 183*240cm Mattewhite.

Aynuropus Ne 310
VYuebOHast mMeOenb, y4eOHO-HArNsAHbIE MOCOOMs, OCKa, HOYTOYK,MyJabTUMeaua-npoekTop Mitsubishi
EW230ST, sxpan HactenHbIi ClassicNorma 244%183.

Aynuropus Ne 305
VYuebnast mebenb, y4eOHO-HATISAHBIE MOCOOHS, NOCKa, HOYTOYK,MyJIbTUMequa-npoekTop Mitsubishi
EW230ST, sxpan HacteHHbIi ClassicNorma 244%183.

Aynuropus Ne 004
VYuebHas mebenb, yaeOHO-HarsIgHbIe mocoOus, mocka, kommytatop HP V1410-24G, nepcoHanbHBIN
komnbioTep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 1w, mikad HaCTeHHBIH
TLK6U.

Aynuropus Ne 005
VYuebHas  mebenb, y4eOHO-HAIAAHBIC  mmocoOusi, jgocka, kommobiorep DEPONeos 470
MDi5_3450/4GDDR/T500 G/DVD+R u mouutop ViewSonic 21.5 - 13 mrr, mkap TLK TWP-065442-
G-GY, mxad monraxHbiii NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14,
mkad HacteHHsrid TLK6U.

Aynutopus Ne 001
VYueOHas MeOenb, yaeOHO-HATTSITHBIE TIOCOOHS, JOCKa

Aynutopus Ne 002
VYueOHas MeOenb, yaeOHO-HATTSITHBIE TIOCOOHS, JOCKa

Aynurtopus Ne 006
Y4ebHas Mmebenb, yaeOHO-HATIISITHBIE TOCOOUS, TOCKa

Aynurtopus Ne 007
Y4ebHas Mmebenb, yaeOHO-HATJISIIHBIE TOCO0US, TOCKa

Aynurtopus Ne 008

2. Microsoft Office Standard 2013
Russian. [Torosop Ne 114 ot 12.11.2014 1.
JIuuensuun GeccpouHble

3. Kaspersky Endpoint Security mus
omueca - Crammaptaeiii. [orosop
Ne31806820398 ot 17.09.2018 1. Cpok
neiicTBys nuneHsun 1o 25.09.2019

4. Cucrema LIEHTPAJIU30BAHHOTO
TECTHPOBAHUS baml'y (Moodle).
YHuBepcanpHas OOIIECTBCHHAS JHIICH3US
GNU

5. LinuxOpenSUSE 12.3
GNUGeneralPublicLicense

(x84_64)
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(xumpak KOpIyc),
aymuropus Ne 007 (xumpax
kopmyc), ayauropus Ne 008
(xumdax KopIyc)

4. ydyeOHasi ayauTopus AJs
TeKyllero KOHTPOJAs W
NPOMEKYTOYHOM

arrecranuu: aynuropus Ne
405  (xumdak  kopmyc),
ayauropust Ne311  (xumcax
Koprryc), aymuropust Ne 310
(xumdax KopITyC),
aymurtopus Ne 305 (xumdax
Kopiryc), aymutopus Ne 001
(xumdax KopITyC),
aymuropus Ne 002 (xumdax
kopmyc), ayauropus Ne 006
(xuMax KopItyc),
ayauropust Ne 007 (xumax
kopmyc), ayauropus Ne 008
(xuMax KopItyc),
ayauropust Ne 004 (xumax
kopriryc), aymutopus Ne 005
(xumdak Kopmyc).

5. NOMeleHUus I
CaMOCTOSITeIbHOW PadoThI:
yuTadbHBIl  3am Ne 1
(TmaBHBIH KOpIyc),
YUTAIbHBIN 3271 Ne2 (usmar
KOpIyc-y4eOHoe),

YuTadbHBIM  3am  Ne 5

(TymMaHUTapHBII KopITyC),
YUTAJIBHBIM ~ 3a1  Ne 6
(yueOHbIit KOpIyc),
yuTanbHeli  3an1 Ne 7
(rymaHUTapHBINA KopItyc),

naboparopus Ne 418
(xuMcax xoprryc)

Y4ebHas Mmebenb, yaeOHO-HATIISITHBIE TOCOOUS, TOCKa

YuraabHbli 3270 Ne 1
Hayunerit m yueOHbIH oI, HaydHas nepuomguka, [IK (MoHo6mok) - 3 mT, Wi-Fi moctynm mms
MOOMIIBHBIX YCTPOUCTB, HeorpanuueHHbIH noctyn kK ObC u bJ1; konmdaecTBo mocamogHbIx MecT — 76.

YutanbHblit 3an Ne2

HayuHblli 1 y4ebHbIii doHA, Hay4YHas nepuoauKa, MK (MoOHOB0K), NOAKNIOYEHHDBIX K ceTU UHTepHeT, —
8 WT., HeorpaHuyeHHbIM goctyn K 36C 1 BJl; KonnyecTBo NOCafo4HbIX MmecT — 50.

YuraabHbIi 3271 Ne §
Hayunslii n yueOHbIi (oHa, HaydHas nepuoanka, [1K (MoHOOI0K) - 3 mIT, HEOrpaHWYEHHBIH TOCTYH K
OBC u B/I; Komu4ecTBO MOCaA0UYHBIX MeCT — 27.

YuraabHbii 3271 Ne 6
Hayunsrit n yaeOnb1il honp, HaydHas nepuoanka, [IK (MOHOOIIOK) - 6 mT, HEOTPaHUIEHHBIN MOCTYII K
OBC u B/l; konuuecTBO mocagouHbix MecT — 30.

Yuraabublii 321 Ne 7
Hayunsrit n yaeOnb1il hoHp, HaydHas nepuoanka, [IK (MOHOOIIOK) - 5 mT, HEOTpaHUIECHHBIH MOCTYII K
OBC u B/I; koaudecTBO MOCAAOYHBIX MecT — 18.

JlaGopaTopus Ne 418
VYuebHast Mmebenb, pakcumMuibHbIM anmnapaT Panasonic KX-FL423RUB — 2 mr., sH-metp pH-150MU (c
roc. moBepkoi), aBroTpancopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Bechl "Ohaus" PA64C (65r, 0,1Mr) ¢ noBepkoi, Becsl VIC-1500d1 (1500r. 100MI', BHewH. kanuOpoBKa)
ACCULAB, nonomep U-160MU c nosepkoii, komIuiekc BoibTamnepomerpudeckuit CTA, komnbroTep
B kommiekte DEPO Neos 4601\FO/monutop 20" Samsung BX2035/kmnaB./Mbliiib, KOMIBIOTED
nepcoranbHbI Nel 1.210-14/3, marauTHas Memanka 6e3 HarpeBa Tolopino — 21T, MarHUTHas MeTIanka
¢ 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/M.1 400:1,4:3 D-Sub), nepcoHanbHbIH
koMnpoTep B coctaBe c/0mox/Core J7-4770  (3.4)/H87/SYGA/HDD  500Gb, w™onHTOp
XKK"20"Bencl.knaBuat ypatmsiiib, npuatep Canoni-SENSYSMF3010, pH-merp pH-150MU ¢
roc.noBepkoii, cucremusiit 6ok ITK (775), mkad cymuneasiit LOIPLF-25/350-GS1, (310X 310x310
MM O/BEHTHJISITOpA.HEPHK.CTAIb U(POBOH KOHTPOJIEP), KOJMUECTBO NOca oYHbIX MecT — 10.

Jladopatopus Ne 416
ATomHO0-a0copOmoHHbIH criekTpodoToMerp Monens AA-7000, dupmb "Hlumanzy”, Snonust, 6aioH ¢
reaveM mMapku A — 2 mr, Bentuisitop BEHTC 100 BKMi/*1/, ra3oBslii XpoMaTo-Macc-CHEeKTPOMETp
mozaens GCMS-QP 2010PIUS, xoMmbroTep B COCTaBe: CUCTEMHBIN OJIOK, MOHUTOP, KIIABUATypa, MBIIIb,
kougunuonep QUATTROCUMA QV/QN-F12WA, woyroyk FujitsuLifebooKF530 IntelCorei3-
330M/4Gh/500Gb/ DVD-RW/BT/15.6"/Win7HB+0ffice, nepconansHbiii kommbioTep B KoMiuiekte HP
Ai0O 20"CQ 100 eu (MoHOOTIOK), 31ekTporumuTKa Irit IR-8200,1500BT tnamerp koHpOpKH 185MM.
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6. noMeleHne
XpaHeHHs
NpoPUIAKTHYECKOT0

I
H

00CTy:KMBAaHUSI  y4eOHOro

000pyn0oBaHus:
nmabopaTopus Ne
(xuMax KopItyc).

416
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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

Buj paGorsl O0BLeM TUCHUILTHHBI
O6mas TpygoeMkocTs auciuruiabl (3ET / gacoB) 6/216
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MPEIo aBaTesiem: 61,7
JIEKLIUHA 32
MIPAKTUYECKUX/ CEMUHAPCKUX -
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/muddeperiuporanHomy 3auery (KoHTpon) 25,8

®dopma(bl) KOHTPOJIS:
DK3aMeH B 8 cemecTpe
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®dopma TEKyIIEero

dopma u3yyeHHs] MaTepUalIoB: JIEKIUH, OcHoBHas 1 KOHTPOJISA
IpPaKTUYCCKHUEC 3aHATHUS, CCMUHAPCKUE 3aHATHS, AOHOJHHATEIbHAA 3aganus 1o YCIICBaCMOCTH
Ne TeMa 1 conepianne nabopaTtopHbie paboThl, CAMOCTOSTEIbHAS JuTepaTypa, CaMOCTOSITEIIbHOM (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 [Ipopaborats
OCHOBHEIE JTallbl Pa3BUTHS [1-5,9-11] JICKLHIO, PeK. Ok3amen
KBaHTOBOM Teopuu. I TaBHbIE jTeparypy
TEHJCHIIUU B Pa3BUTUU
KBAaHTOBOW XHUMHUU KaK
OCHOBHOT'O TEOPETUYECKOTO
(dbyHIaMeHTa COBpEMEHHON
XUMHYECKON HAYKH.
2. o QCHOBHbIe MOHSITUS YCTHBIIT OIpoc
KBAaHTOBOW MeXaHUKH. J1aGOpaTOpHbIE
Marematnueckui paboTHL;
anmapat KBaHTOBOW MEXaHHKH. IIpopaGoTarh KOHTPOJIbHBIE
OPpMUTOBBI OIIEPATOPHI, UX 2 — - 10 [1-5, 9-11] JIEKIIHIO, PEK. paGoTHL;
CogCTBeHHHe GbyHKIUYU U JIUTEPATYPy DPa3HOYPOBHEBbIE
COOCTBEHHBIC 3HAUCHMUSI.
Bripoxxienne. Matpudnoe 3a/1a4y,
TIPE/ICTaBJIEHHE ONEPATOPOB. pedepar; TecTer
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Pasnosxenne no coOCTBEHHBIM
(GyHKIHSAM 3pMHUTOBA
oneparopa. Kommyrannonssie
COOTHOIICHHUSI.

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

e Ilocryaarsl
KBaHTOBOW MeXaHUKH.

OCHOBHBIE MIOCTYNATHI
KBAaHTOBOW MEXaHUKHU.
KBaHTOBBIE COCTOSIHUSA U
BOJIHOBBIC (DYHKIIUW; OCHOBHEIC
CBOMCTBA BOJTHOBBIX (DYHKIIUH.
OmnepaTopbl PU3HUECKUX
BEJIMYMH (HaOII0JaeMBbIX);
CpeIHuE 3HAaUCHUS U
JTUCTIEPCUU HAOII0JaeMbIX.
[ImoTHOCTH BEPOATHOCTH
pacnpeneneHus yacTull B
IPOCTPAHCTBE.

OnepaTopbl KOOPAUHAT,
HUMITYJIbCOB, MOMEHTOB
MMITyJIbCa, KHHETUYECKOH 1
MOTEHIMAIIBHON YHEPTHUH.
Onepatop ["ammiibTOHa
(raMUJIBTOHHUAH).

OBOIIOLUS COCTOSIHUM
u ypaBHenue [lIpennnrepa.
CraunoHapHoe ypaBHEHHE
[IIpequnrepa. JIMCKpeTHBIN

10

[1-5, 9-11]

[IpopaboTtath
JIEKIIUH, PEK.

JUTEpaTypy

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

pedepar; TecTb
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UHETPEPBIBHBIN CIIEKTPBI.
YpaBHEHHE HENIPEPBIBHOCTH.

e Hexotopsblie
NpUMepbI peuieHust
ypaBHenus Illpenunrepa.

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

YCTHBIN OITPOC

0COOEHHOCTH BOJTHOBBIX na6op6aToprIe
KITHM. uu paboTeL,
Sg:ngrof:st ° 10 IIpopaGoTats KOHTPOJIbHBIE
NOTEHIMATLHOM AIINKE, [1-12] JICKIIAH, 3KOH, padoTsL;
[OTEHIMATBHOM Gapbepe i pEK. TUTeparypy pPa3HOYpPOBHEBBIC
rapMOHMYECKOM OCLUILIATOPE. afadn,
Teopnﬁ MOMCECHTA pe(i)epa’r; TEeCThI
umnyiabsca. OCHOBHBIE
CJIEJICTBUSL KOMMYTaIlMOHHBIX
COOTHOIIICHU JJI KOMIIOHESHT
MOMeHTa umnyisca. [IpaBuna
CII0’KEHUS MOMEHTOB
umnynbca. JKecTkuii poratop.
e Pemenue
ypaBHeHus llIpenunrepa aas YCTHBIIT OIpoc
aTroma BOOpOaa (u nabopaTopHbIE
BO/JIOPO/IONIOI00HBIX ATOMOB). paGoThI;
ATOMHBIE OpOMTAJIH. [TpopaboTtath KOHTPOJIbHBIE
3amaua 00 arome 10 [1-12] JIEKIIMH, PEK. paboTEL;
BOZIopoaa. Paznenenue IuTeparypy pa3sHOYpOBHEBEIE
nepeMeHHbIX. Bogopomo- 3a/1auH,

o J00HbIE OpOuTAIH,
rpaduueckoe npeacTaBieHue
UX paJUalIbHBIX U YTIIOBBIX

pedepar; TecTsl
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yacreidl. Beipoxkenue
OJHOBJIEKTPOHHBIX COCTOSHUI
KaK CJIEJCTBUE
CUMMETPHUULIEHTPAIBHOTO
OJIA.

BapuauuoHHbIi MeTOA.
[TpubimxeHHbIC

YCTHBIN OITPOC

METO/IbI PEIICHUS KBAHTOBO- nabopaTopHble
MEXaHMYECKUX 3a7a4. Teopus paboTsI;
BO3MYILCHUN IS [TpopaboTtathb KOHTPOJIbHBIE
CTallMOHAPHBIX COCTOSIHUM B 10 [1-5, 9-11] JEKIUIO, PEK. paboTHI;
OTCYTCTBHE U MPU HATUYUHU JUTEPATYPY Pa3HOYPOBHEBBIC
BBIPOKJICHUS. BapraninoHHbIN 3a/1a4H,
MPUHIUIT KBAHTOBOM MEXaHUKHU
MBapHalMOHHbBIA METO/I. pegepar; Tectel
Meton Putna.

e KBanToBBIE UMCIIA.

Monekyia B HOCTOSIHHBIX
3JIEKTPUYECKOM U MAarHUTHOM
noJsx. JIumonsHbIM
JJIEKTPUYECKUNA U MarHUTHBIN YCTHBII OTPOC
MOMEHTBI CUCTEMBI YaCTHLI. 1abopaTOpHbIC
CHsTHE BBIPOXKICHUS O] paboThI;
BIIUSIHUEM IIOCTOSIHHOTO [TpopaboTtath KOHTPOJIbHBIE
IEKTPUUECKOTO UIIH 10 [1-5, 9-11] JIEKIIMIO, PEK. paboThI;
MarHuTHOTO MoJs (3 dexTs JUTEPaATypy Pa3HOYPOBHEBBIC
[lIrapka u 3eemana.) 3aJ1a4,

CnuH 31eMeHTapHbBIX
qacTull u CBSI3aHHBII C HUM
MarHUTHBI MOMEHT.
Omneparopsbl crivHa U
KOMMYTaIllMOHHBIE
cootHommeHus. CriuH-

pedepar; TecTsl
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Op6I/ITaJ'II)HOC B3aHMOﬂeﬁCTBHe
1 CTO IMPOSBJICHUA.

e  MHOro3/IeKTPOHHbIE
aTOMBI. CaoiicTBa
MHOT'03JIEKTPOHHBIX ATOMOB.

VYpasuenue llpenunrepa
JUISL aTOMOB U MOJIEKYII.
Paznenenue 31eKTpOHHOTO U
SAJIEPHOTO IBUKEHHIA.
AnmabaTuyeckoe
npuOIMKeHNE. DIEKTPOHHOE
BOJIHOBOE YpaBHEHHE.
DIIeKTpOHHAs IJIOTHOCTD U €€
W3MEHEHUS IIPU MePexo/ie OT
pa3JeNeHHbIX aTOMOB K
MOJIEKYJIE.

[TocTpoenue
NpUOJIMKEHHBIX peIIeHUH
3JIEKTPOHHOTO BOJIHOBOT'O
YPaBHEHUS HA OCHOBE
BapHallMOHHOTO NMPUHIIMIIA.
OnHO21EKTpOHHOE
npubmkenrne. OrpaHUYEHHBIN
Y HEOTPaHUYEHHBIA METO/bI
Xaprpu-doka
(camoOcOrIacoBaHHOT'O MOJI,
CCII). Ierepmunant CiaTepa.
[TonsATue 0 3aKpHITHIX U
OTKPBITBIX 000JIOUKAX.
VYpaBHEHMS, ONPEENAIOINE
opbutanu. OpOuTanbHble
SHEPTUU U UX CBS3b C NOJHOU
3JIEKTPOHHOW dHEPIueil.

10

[1-5, 9-11]

[IpopaGoTtath
JICKITUIO, PEK.

JIUTEPATypy

YCTHBIN OITPOC
nabopaTopHbIE
paboTHI;
KOHTPOJIbHBIE
paboTHI;
pa3sHOYpPOBHEBbIE
3aja4u,

pedepar; TecTbl
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Teopema Kynmanca u
(OTORIIEKTPOHHBIE CTIEKTPHI.
[Tpenensl IPUMEHUMOCTH
Merona Xaprpu-doka.

DNEKTPOHHOE CTPOCHUE
aTOMOB. DJIEKTPOHHbBIE
KOH(UTYpaLMK U TEPMbI
atomoB. CJ10’)KeHHEe MOMEHTOB
Jus aroMoB. [IpaBuna Xynza.
DNEKTPOHHOE CTPOEHUE
aTOMOB U TMepUOAUYECKas
cuctema aeMmeHToB J[. 1.
Menneneena.

e Teopus
XHMHYECKOH cBaA3U. Meton
MO JKAO. basucHbie

Ha0opbI aTOMHBIX
opoOuTaJei.
IIpencraBienue

MOJIEKYJISIPHBIX OpOuTanei
(MO) B Bue TUHEWHOU
KOMOWHAIMK aTOMHBIX
opouTtaneit (JIKAO). Haunbonee
pacrpoCcTpaHEeHHbIE TUITBI
0a3MCOB aTOMHBIX OpOHTANICH!
opOUTaNN CIEHTEPOBCKOTO U
rayccoBa tuna. MuHUMallbHbIE
U BaJICHTHO-pacCIIEeIJICHHbIE
0a3ucHble HAOOPBHI.
[Monsipu3zannoHHbie U
muddy3ubeie QyHkunu. Meroa
CCII MO JIKAO.

10

[1-5, 9-12]

[Tpopa-6oTtath
JICKITUIO, PEK.
JTUTEPATypy

YCTHBIN OIIPOC
nabopaTopHbIe
paboThI;
KOHTPOJIbHBIC
paboThI;
Pa3HOYPOBHEBBIE
3a7a4H,

pedepar; TecTsl
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10

e [IloBepxHOCTH
MOTEeHUNAJIbHOM IHEPTHH.
DNEeKTPOHHEBIE, KoJeOaTeIbHbIE
U BpallaTelIbHbIe COCTOSHUS
MoJIeKyJI. [ToBepXHOCTB
MOTEHLUATbHON YHEPTUH

YCTHBIN OITPOC

(IIIT3). Ponb npeacraBieHut o 1aBopaTOpHbIE
[1I12 B coBpemeHHOM PABOTEL;
CTPYKTYPHOU TEOPUU XUMUHU. IIpopaboTars KOHTPOJIBHBIE
PaBHOBecHast KOHGUTYpaLHs U 10 [1-6] JIEKLIO, PEK. PABOTEL;
KOH(OpMAIIUU MOJIEKYIL. JITEpaTypy PA3HOYPOBHEBHIE
Crauunonapusie Touku 1119, 3anaum,
ux a”Haynus. [Ipocreimme
npumepsl [1I13. JIByxaToMHas pedepar; TecTsl
MosiekyJia. OnruMu3anus
TEeOMETPUUYECKUX
XapaKTEPUCTUK MOJIEKYIIBI.
[I12 u xumMHuueckas peakuus,
KOOpJMHATa PeaKIiu.

11 e VYder »>JIeKTPOHHON
KOppeJsilum.

KoppenupoBannoe 5
JBUKEHUE DJIEKTPOHOB. YUeT YCTHBIH OIIPOC
SHEPIHH JIEKTPOHHOU J1abOpaTopHbIe
koppensauuu. [lonstue o paboThI;
METO/I€ KOHPHUTYPAIHOHHOTO [Tpopaborars KOHTPOJIbHBIC
B3aUMOIIEH ) 10 [1-5, 9-11] JICKLIUIO, PEK. paboTHI;

nerctBusi. OCHOBHbIE ;
MIOHATHUS METOAA TEOPUHU JTATEPATYPy PasHOYPOBHEBBIC

3a/auH,

BO3MYILEHUH, TEOPHUS
Memnepa-Ilnecce.
CpaBHuTenbHas
XapaKTepUCTHKA METOJIOB
KOH(HUTypariMoHHOTO

pedepar; TecTsl
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B3aMMOJCHCTBYS U TEOPUU
BO3MYLICHUM.

12 e Iloay>mMnupuueckue .
METOJIbL. YCTHBIH OIPOC
[lomysMIupuyecKue naboparoprbie
METO/IbI KBAHTOBOM XMMUH. paboTsL;
MeTOJIBI, HCOTB3YIOMIHE 10 [TpopaboTtath KOHTPOJIbHBIE
HyseBoe audpepeHInanbHoe [1-5, 9-11] JICKIHIO, PEK. paboThi;
nepexpriBanue. BosMoxHOCTH aTepaTpy PasHOYPOBHCBBIC
MOrpaHUYEHHUs TIPUMEHEHUS] sanatu,
MOJIYSMITUPUYCCKHUX METOA0B pe(l)epa'r; TECTBI
KBAHTOBOM XHMHHU.
13 e CoBpeMeHHOE
nporpaMMHoe  obecreyeHnue
KBAHTOBO-XHMHYECKHX
pacyerTos.
Yuer cummeTpun
AJIEpHON KOHPUTYpaLUU IPU
PacCMOTPEHHH DIIEKTPOHHOIM YCTHBIH OMpoc
3a/1aud. DJIEMEHTHI U OTlepaIuu 1abOpaTOpHBIE
cummetpun. Touednbie paGoTHI;
IpYyIIIbl CAMMETPHH. ITpopaborats KOHTPOJIbHBIE
HaunbGonee 10,5 [1-5, 9-11] JIEKLIUIO, PEK. paboThI;
PactpoCTpaHEHHbIE JIUTEPATYPY Pa3HOYPOBHEBBIE
IPOrPaMMHbIE KOMILIEKCHI 3amaun,

(AMPAC, MOPAC,
GAMESS). [ToaroroBka
ucxoaHoro (aiina. KirroueBbie
CJIOBa KaK CIOCO0 yIpaBICHHUS
pacuetom. CocTaBiieHHE
Z-matpuilbl. bazucHbIE aTOMBI.
Onpenenenne Ha4aIbHOTO
npuOIMKEeHUs

pedepart; TecTb
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reOMETPUUECKUX MTapaMeTpOB
MOJIEKYJIbI. Y4eT CUMMETPUU
IPY 33JJaHUU HAYAJILHOTO
npuOIKeHus. Z-MaTpuia

criirst MOPAC u GAUSSIAN.

OcCHOBHBIE pe3yIbTAThI
KBaHTOBOXMMHYECKHIX
pacyeToB. Buzyanuzanus
pE3yJIbTaToOB pacyera.

Bcero uacos

32

28

128,5
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PeliTHHT — J1aH AUCHUILITHHEI

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. JlaboparopHbie pabOTEI 2,50 15,00
2. YcrHbIii orpoc 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
Mopyns 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.KoHnTponbHas 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
[Iybnukanus Te3ucoB 3,00 0 3,00
[Ty6nukanus crateit 4,00 0 4,00
Hrtoro 10
HUTOroBblii KOHTPOJIb
DK3aMeH 0,00 30,00
KonTtponsHas pabora He 3auteno 3a4TEHO




