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CnMcok JOKyMEHTOB U MaTepHAJIOB

. Ilepedenp TUTAHUPYEMBIX pE3yAbTATOB OOYYEHHS IO AMCLUUIUIMHE, COOTHECEHHBIX C

IUTAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbl

. lenb 1 MECTO JUCHUILIMHBI B CTPYKTYype 00pa3oBaTesIbHOM MpOrpamMmbl

. Coneprxanue pabodeii mporpaMMbl (00beM TUCIUILTUHBI, TUIIBI U BUABI YU€OHBIX 3aHSATHIA,

y4e0HO-MEeTOIuYecKoe 00eCIeYeHne CaMOCTOSTEIIbHON pabOThl 00YJIarOIIUXCS)

. DOoH/ OIIEHOYHBIX CPEJICTB 10 AUCITUILUIMHE

4.1. TlepeueHb KOMIETCHIMI C YKa3aHHEM JTanoB X (OpMHpOBaHUS B MPOIECCE
OCBOGHHUSI 00pa3zoBaTeNbHON mporpaMmbl. OmHcaHWe TMOKa3aTenell U KpUTEPHEB
OLICHUBAHMS KOMIIETEHIIMI Ha pa3M4YHBIX 3Tanax uX (popMHpOBaHMS, ONUCAHHE IIKAJ

OLICHHNBAaHUA

4.2. TuroBble KOHTPOJBHBIC 33JJaHUSI I WHBIC MaTepPHAIbl, HEOOXOIUMBIC ISl OIEHKU
3HaHUH, YMEHHUW, HABBIKOB U OIbITA JESATEIBHOCTH, XapaKTePU3YIOIIMX ATarlbl
(dbopMUpOBaHHS KOMIIETEHLIMH B MpOIECCe OCBOCHUS O0pa30BaTEIbHOW MPOTPAMMBEI.
MeTtoauyeckue MaTepuanbl, OMpeIessIonie Tpoueaypbl OLEHUBAHUS 3HAHUM, YMEHUH,

HABBIKOB U OTIBITA ICATEIIEHOCTH, XapaKTEPHU3YIOLINX dTAIbl ()OPMHUPOBAHUS KOMIIETECHIIHIHA

4.3. Peiimune-nian oucyuniuHl (npu Heooxooumocmu)

. YueOHOo-MeToinYeckoe U HH(OPMAIMOHHOE 00ecTieueHre JUCIIUTIITHBI

5.1. IlepeueHb OCHOBHOM W JTOMOJHUTEIBHOW y4eOHOM JIUTEpaTyphl, HEOOXOIUMON ISt

OCBOCHUA NUCHUITIINHBI

5.2. Ilepeyens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT» U

porpaMMHOTIO O6CCHC‘-ICHI/I$I, HeO6XOI[I/IMLIX JJI1 OCBOCHU A OUCHUITIINHBI

. MarepuanbHo-TexHHYecKasi 0a3za, HeOOXoaUMas NIl OCYIIECTBIIEHUSI 00pa30BaTEIbHOIO

mponecca no AMCIHUIIINHE




1. IlepeyeHb MUIAHUPYEMBIX Pe3yabTATOB 00y4eHHsI N0 JMCIUIITIHHE, COOTHECEHHBIX €

IUVIAHMPYEeMbIMH Pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbI

(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

B pesynbrare ocBoeHUs1 00pa30BaTEIBHOM MPOTrPAMMBI 00 yUYAIOIITHIICS TOJKEH OBJIA/IETh

CJICAYIOIUMHU PE3YJIbTaTaMU O6yLI€HI/ISI 10 JVCHUIIINHE:

PesynbTatel 00y4eHus

dopmupyemasi KOMIeTeHIus (C
yKa3aHHeM K0J1a)

IIpume
YaHHE

3HaHus 3HaTh:
TEOPETHYCCKUE OCHOBBI 0a30BbIX
XUMUYECKHUX JUCITUTLINH

OIIK-1 - ctocoOHOCTBIO
BOCIIPHHHUMATh, Pa3BUBATh U
HCIIO0JIb30BATh TCOPETHUCCKUE
OCHOBBI TPAJUIIHOHHBIX K HOBBIX
pa3aesoB XUMUU [IPU PELIEHUHU
npodeCCHOHATBHBIX 3a71a4

3HAaTh: OCHOBHBIE NCTOYHUKH
HAYYHOU MH(OpMAIMK IO XUMUHU

OIIK-5 - CriocoGHOCTBIO K ITOUCKY,
o0paboTKe, aHATU3y HAYYHOU
uHpOpManuu u HOpMyITUPOBKE HA
MX OCHOBE BBIBOJIOB M NPEITI0KESHHUH

3HaTb: 000pyJOBaHKE U
IPOrpaMMBbI ITpeHa3HaYCHHbIC
AJIA IIPOBCACHHA CUHTE3a U
UCCIIEJOBAaHHUE PA3TMYHBIX
(UBUKO-XUMHUYECKUX CBOMCTB

IIK- 2 BiagenueM HaBBIKaMU
UCIIOJIb30BaHHUs COBPEMEHHOM
anmapaTtypsl P MPOBEJACHUN
HAYYHBIX UCCIICIOBAHHIA

BEIILIECTB.
3HaTh: IIK-3 - B1ageHneM CUCTEMOIT
OCHOBHBIE ITOHATHS U 3aKOHBI (GyHIaMEHTAIbHBIX XUMHYECKUX
XAMHUHU IIOHSATHI U METOHOJIOTHYECKUX

ACIICKTOB XMMUU, (I)OpMaMI/I n
MCTOAAaMH HAYYHOI'O ITO3HAHUSA

3HaTh: OCHOBHbBIE COBPEMEHHbBIE
Hay4YHbIE METO/IbI

3HaTh: IPpUHIUIIBI IPUMCHCHUA
COBPEMECHHBIX METOJI0B B HAYKE

IIK-5 CnocoOHOCTHIO TPpHOOpETAThH
HOBBIE 3HAHUS C UCIOJIb30BAHUEM
COBPCMCHHBIX HAYYHBIX METOJI0B U
BJIaJICHHE UMH Ha YPOBHE,
HEOOXOMMOM ISl pEIIeHUs 33134,
UMEIOIUX €CTECTBEHHOHAYYHOE
COACPIKAHNUE U BOSHUKAIOIIUX ITPU
BBITTOJIHEHUH MTPO(ECCUOHATIBHBIX

byHKIHIT

3HaTh: COBPEMEHHBIE
CTaHJapTHbIE MPOodecCHOHaTbHbIE
KOMITbIOTEPHBIE TEXHOJIOTUU
IUTAHUPOBAHMSI HCCIIeI0BAaHUM,
HOJy4eHHUs: U 00paboTKH
pe3yJIbTaTOB HAYYHBIX
IKCIIEPUMEHTOB, cOopa,
00paboTKH, XpaHEHUH,
IpEeJICTaBICHUN U Iepeayue
HaYYHOI MH(OpPMAIIH; METOIBI 1
MOHATUMHBIN ammapar, Ha
KOTOPBIX 0a3upyercs paboTa STUX

IIK-6 Brnagenuem coBpeMeHHBIMU
KOMITbIOTEPHBIMU TEXHOJIOTUSMHU
IIpY IJIAHUPOBAHUU MCCIIEI0BAHUM,
MOTy4eHUH U 00paboTKe
pE3yJIbTaTOB HAYYHBIX
IKCTIIEPUMEHTOB, cOope, 00paboTKe,
XpaHEHUH, NPEACTABICHUU U
nepenaye HaydHoOH HHpOpMaIIN




METO/I0B, BO3MO>KHOCTH U
OrpaHU4YCHUA B IPUMCHCHUHN
KOHKPETHBIX CTaHJIAPTHBIX
po(heCCHOHATBHBIX TIPU
peanu3ai HayYHbIX
WCCIICIOBAHU I

VYmMmenusa

YMersb:

BBITOJIHATH CTaHAAPTHBIC
nercTBusl (KiraccupuKamms
BELIECTB, COCTABIIEHUE CXEM
MIPOLIECCOB, CUCTEMATH3AIUS
JAHHBIX U T.I1.) C YYETOM
OCHOBHBIX MOHSTHI U O0IINX
3aKOHOMEPHOCTEH,
bopMynupyeMbIX B paMKax
0a30BbIX XUMUYECKUX TUCIUTUINH

Ymers:

pelaTh TUNIOBBIC YUCOHBIE 3a1a9U
110 OCHOBHBIM (0a30BBIM)
XUMHUYCCKHM JTUCITUTUTMHAM

OIIK-1 - cnocoOHOCTBIO
BOCIIPUHUMATh, Pa3BUBATh U
UCIIOJIb30BaTh TCOPETHYCCKUE
OCHOBBI TPAJUITUOHHBIX U HOBBIX
pa3eiioB XUMHH IIPH PEIICHUN
npodecCHOHANBHBIX 3a/1a4

YMeThb: MoIb30BaThCs NMEUYATHBIMU
Y 3JICKTPOHHBIMUA UCTOYHUKAMHU
UH(POPMALIUHU TTI0 XUMHUH

OIIK-5 - CriocoOHOCTBIO K ITOUCKY,
0o0paboTKe, aHaIM3y HaYyqHOU
uHbopMauu U GopMyITUPOBKE HA
MX OCHOBE BBIBOJIOB U MPEJIOKEHHH

YMeTh: NpOBOAUTH IKCIIEPUMEHT
Ha Hay4HOM 00OpYy/10BaHUH,
MPOBOAUTH 00PabOTKY
pe3yJIbTaTOB U U3MEPEHHUI C
MCII0JIb30BaHUEM
CHeralIn3upOBaHHbBIX
KOMITBIOTEPHBIX TPOTPAMM.

IIK- 2 BiragerueM HaBbIKaMu
UCIIOJIB30BAaHUsI COBPEMEHHOMN
anmnapaTypsl Ipy IPOBEACHUU
HAYYHBIX UCCIEAOBAHUI

VYMmers:
[IpuMeHATh OCHOBHBIE 3aKOHBI
XUMHUHU

IIK-3 - BIageHneM CUCTEMOI
(yHIaMEHTaIbHBIX XUMHYECKHUX
IIOHATHI U METOHOJIOTHYECKUX
aCTMEeKTOB XUMUH, popMamMH U
METOJIaMU HayYHOTO MTO3HAHUS

YMeTb: ycTaHaBINMBaTh
HEO0OXOIUMMOCTh TPUMEHEHUS
OTIpeIeNIEHHBIX HayYHBIX METO/IOB
JUTSL PeIICHUsT KOHKPETHBIX 33124

YMeTh: ycTaHaBIMBATH
B3aMMOCBS3b MEXK]1y KOHKPETHO
pernraeMon MpakTU4IEeCKOM
npodeCCUOHAIBHOM 3a/1aueii u
MIPUMEHSIEMBIMH COBPEMEHHBIMHU
Hay4YHBIMU METOJIaMH

ITK-5 CniocoGHOCTBIO TPHOOpETAThH
HOBBIE 3HAHUS C HCIIOJIb30BAHUEM
COBPEMEHHBIX HayYHBIX METOJIOB U
BJIaJICHNE MU Ha YPOBHE,
HE00XOAMMOM JIJIsl peLIeHus 3a/1a4,
UMEIOIINX €CTECTBEHHOHAYYHOE
coJiepKaHNe M BO3HUKAIOUIUX PU
BBITIOJTHEHUH MTPO(HECCHOHATTEHBIX

byHKIII

YMeTh: UCII0JIB30BaTh
COBpPEMEHHbBIE CTaHJapTHBIE
npoQeCCHOHAIbHBIC
KOMITbIOTEPHBIE TEXHOJIOTUU
TUTAHUPOBAHHS UCCIICTOBAHHIA,
NOJIy4eHHUs1 U 00paboTKH

IK-6 BnajgenneM coBpeMEeHHBIMH
KOMITBIOTEPHBIMH TEXHOJIOTHSIMU
NPY TUIAHUPOBAHUH HUCCIICIOBAHUIA,
MOJY4YEeHHH U 00paboTKe
PE3yJIbTAaTOB HAYYHBIX
HKCIEPUMEHTOB, cOope, 00paboTKe,




pe3yJIbTaTOB HAYYHBIX
IKCIIEPUMEHTOB, cOopa,
00paboTKH, XpaHEHHUH,
MPEJICTABICHUH U TIepe/ayde
HAYYHOI HH(pOpMaIn

XPaHEHHUH, NIPEACTaBICHUU U
nepeaaye HaydHo HHPOPMALUU

BJIaJICHU
s
(HaBBIKU
/OTIBIT
JIeATEIIb
HOCTH

Buaners:

HaBBIKAMH pabOTHI ¢ y4eOHOM
JIUTEPATypPOil MO OCHOBHBIM
XUMHYECKUM JUCIATUTHHAM

OIIK-1 - ctocoOHOCTBIO
BOCIIPHHHUMATh, Pa3BUBATh U
HCIIOJIb30BATh TCOPETHUCCKUE
OCHOBBI TPAJUIIHOHHBIX K HOBBIX
pa3aesoB XUMUU [IPU PELIEHUHU
npodeCCHOHATBHBIX 3a71a4

Bnaners: HaBbIKaMH MOKCKA U
MePBUYHON 00pabOTKH HAYIHOU U
Hay4YHO-TEXHUYECKON
nHpopmanuu

OIIK-5 - CriocoOHOCTBIO K TTOUCKY,
00paboTKe, aHAIU3Y HaYYHOU
uHpopmanuy 1 GopMyITupoBKE Ha
MX OCHOBE BBIBOJOB M NPEITI0KEHHUH

Bagers: ocHoBamMu
poOOIOATOTOBKH IS
IIPOBEJCHUS Pa3INYHbIX (PU3UKO-
XMUMHYECKHX aHAJIN30B

Bnagers: HayaJbHBIMU HaBBIKAMU
paboThI CO CHEIMATM3UPOBAHHBIM
Hay4YHbIM 000pYJOBaHUEM

IIK- 2 BiagenueM HaBBIKaMU
UCIIOJIb30BaHHUs COBPEMEHHOM
anmapaTtypsl P MPOBEJACHUN
HAYYHBIX UCCIICIOBAHHIA

Bnanern:
CUCTeMOH (yHIaMEHTATBHBIX
MHOHATHUH XUMHUH.

IIK-3 - BnageHueM cucTeMoi
(hyHIaMEHTAIBHBIX XUMHUYECKHX
MMOHATHHA M METO0JIOrHYECKUX
ACTICKTOB XUMUH, POopMaMH U
METO/IAMH HAYYHOT'O TIO3HAHUS

BJ'IaI[eTI;Z OCHOBHBIMHA
COBpPEMECHHBIMH HAYYHBIMHU
MCTOAdaMH

Bnanets: npuHuunaMu
3¢ (PEKTUBHOTO HCIOIH30BAHUS
MMEIOIIMMUCS HAyYHBIX METOJOB

ITK-5 Cnioco6HOCTBIO TPHOOpETAThH
HOBBIE 3HAHUS C HCIIOJb30BAHUEM
COBPEMEHHBIX HayYHBIX METOJIOB U
BJIaJICHNE MU Ha YPOBHE,
HE00XO0IMMOM JJIs pelIeHus 3a/1a4,
UMEIOIINX eCTECTBEHHOHAYYHOE
coJiepKaHNe M BO3HUKAIOUIUX MPU
BBITTOJTHEHUH MTPO(HECCHOHATBHBIX

byHKIMI

Bnaners: HaBbIKamMu paboTEHI ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX
CTaHJIAPTHBIX
npodeccHoHATBHBIX
KOMITHFOTEPHBIX TEXHOJIOTHH
IUTAHUPOBAHUU UCCIIEIOBaHUMH,
MoJTyuyeHus: 1 00paboTKu
pe3yJIbTaTOB HAYYHBIX
JKCIIEPUMEHTOB, cOopa,
00paboTKH, XpaHEHHH,
NpeCTaBICHNN U IIepeayue
Hay4YHOI nHpopMaImu

IIK-6 Bragennem coBpeMeHHBIMU
KOMITBIOTEPHBIMU TEXHOJIOTHSIMU
NP TUTAHUPOBAHUY HUCCIICIOBAHUIA,
MOJTY4YeHHH U 00paboTKe
PE3yJIbTAaTOB HAYYHBIX
HKCIEPUMEHTOB, cOope, 00paboTKe,
XpaHEHUH, TPEJICTABIICHUH U
nepenave HayqyHOH WH(POpPMaIHH




2. HLeab 1 MeCcTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

Juctummaa «KBaHTOBast XUMHUS) OTHOCUTCS K BApUATUBHOMN YacTu 0a30BOTO ITUKJIA.

Jucnuniuna usyyaetcs Ha 4 kypce B 8 ceMectpe.
[enbt0 OCBOCHHMS JUCIUILIUHBI SBISCTCS MOOrOTOBUTL CTYAEHTOB K MOHUMaHUIO SA3blka COBPEMEHHOM
KBaHTOBOW XMMUU, a TaKXXe K CaMOCTOATENbHBIM KOMMBIOTEPHBIM BbIYUCIIEHWAM ArEKTPOHHOM O CTPOEHUSA,
NPOCTPaHCTBEHHOW CTPYKTYPbI U qM3NKO-XMMUYECKNX CBOMCTB PasiMYHbIX MOSIEKYIAPHBLIX CUCTEM.
Jlis OCBOGHHS ITUCHUIUIMHBI HEOOXOAMMBI KOMIETCHLUH, CHOPMUPOBAHHBIE B paMKaX H3Y4YECHHUS
cienyromux aucuurini: «duszukay, «Martematukay, «CTpoeHue BemiecTBa», «YuCIeHHbIE METOIbI U
nporpamMmupoBanue», «llepcoHanbHble KOMIbIOTEphl B Xxumum» «MHpopmaTuka», «OO0Imas XuUMUI»,
«Ananutuueckas Xumusy, «Oprannueckas Xumus», «Ouznueckast XUMHUs.

3. Conep:xanue padoyeii mporpaMmbl (00beM THUCUUILIAHBI, TUNBI M BUAbI Y4eOHBIX 3aHSITHIA,
y4eOHO-MeToan4YecKoe odecnedyeHne CaMoCTOSATeIbHOI padoThl 00y4arOIINXCs)

Coneprxkanue pabouelt mporpammel 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 OLCHNBAHUSA KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMupoOBaHHs, ONIUCAHNE KA OLleHUBAHUS

KOMIIETEHLIMA:
OIIK-1 CnocoGHOCThIO BOCHIPUHUMATD, Pa3BUBATh U UCIIOJIb30BaTh TEOPETUUECKUE OCHOBBI TPAJIUIIMOHHBIX U HOBBIX Pa3/IeJIOB XUMHHU IIPU
pelieHny npoecCuOHAIBHBIX 3a7a4

YpoBenb
0CBOEHUS
KOMIEeTEeHIIH U

Ilnanupyemble
pe3yabTaThl 00yueHust
(TIoxazarenu JOCTUKCHUS
3aJTaHHOTO YPOBHS
OCBOCHHSI KOMIICTCHIIHIA)

Kputepun ouennBanus pe3yjbTaToB 00y4eHUsI

HCYOOBJICTBOPUTCIILHO

YAOBJICTBOPUTCIILHO

XOpOLIO

OTJIMYHO

[lepssIit oTAN

3HaTh:
TEOPETUYCCKUE OCHOBBI

3aTpyaHsieTcs B
oTpeieNieHHH 0a30BbIX

Nwmeer npeacrasienue
0 COZlep)KaHUU

Nwmeer npexncrasiieHne o
COJZIEpP’)KaHUU OCHOBHBIX

HmMmeert deTkoe,
IIEJIOCTHOE

CXEM TIPOLIECCOB,
CUCTEeMAaTH3alus JaAHHBIX U
T.I1.) C YI€TOM OCHOBHBIX
IOHATHUI U 00X
3aKOHOMEPHOCTEH,
(bopMyIMpyeMBIX B paMKax

CTPYKTYpHBIC U
MIPOCTPAHCTBEHHBIE
(hopMyITBI OCHOBHBIX
KJIACCOB OPTaHUYICCKUX H
HEOPTaHUYECKUX
COCIUHCHHH, Ha3bIBATh

MPOCTBIX XUMHUYECKHX
MIPOLIECCOB C
WCTOJIb30BaHHEM
00IITHX TpeCTABICHHIA
1 3aKOHOMEPHOCTEH,
M3y4YaeMbIX B paMKax

JUCITUILTAH, HO JTOITYCKaeT
OTAENbHbIE HETOYHOCTHU
pu GOPMYJINPOBKE
YCJIOBUHM OCYIIIECTBIECHUS
TaKuX MPOIIECCOB

(YpoBeHb) 0a30BBIX XUMHYECKHX MOHATHHA U POPMYITHUPOBKE | OTICIBHBIX y4eOHBIX KYypPCOB 110 NpEeICTaBICHHUE O
JTUCTIUTIITNH OCHOBHBIX 3aKOHOB XMMHUH | XUMHUYECKHX XUMHH, 3HAET COZIep’KaHUU OCHOBHBIX
JTUCIUIIINH, 3HaeT TEPMHUHOJIOTHIO, XUMHYECKUX KYPCOB U
TEPMHUHOJIOTHIO, OCHOBHBIE 3aKOHBI U 00IINX 3aKOHOMEPHOCTSIX
OCHOBHBIE 3aKOHBI MMOHUMAET CYIIHOCTh XUMHYECKUX MTPOIIECCOB,
XMMUH, HO JIOMTYCKaeT | OOIIMX 3aKOHOMEPHOCTEH, | M3y4aeMBbIX B paMKax
HETOYHOCTH B N3y4aeMbIX B paMKax OCHOBHBIX XUMHUYECKUX
(hopMynHUpOBKax 0a30BBIX XUMUYECKHUX JTUCIUIUINH
JUCITUTITIH
Bropoi 5Tarn YMers: YwMmeer YMeeT cOCTaBIIsTh CXEMbI | YMEET NIPOTHO3UPOBATh
BBITOJHSTH CTaHIAPTHBIE He ymeer HMHTEPIPETHPOBATH MIPOLIECCOB C pe3yIbTaThl HECIOKHBIX
(yposenn) neiictBus (k1accuurauus | KiaccUpUIUPOBATH pe3yIbTaThl WCIOJIB30BaHUEM 3HAHUN | TOCIEN0BATENBHOCTEN
BEILIECTB, COCTABIICHUE BEIIECTBA, COCTABIISATh OTHOCHUTEIFHO OCHOBHBIX XUMHUYECKHX XUMHYECKUX PEAKIHH C

y4eTOoM 00IuX
3aKOHOMEpPHOCTEN
HPOLIECCOB, M3Y4aeMBbIX B
paMKax OCHOBHBIX
XMUMUYECKUX AUCHUTLTIH




YpoBennb
0CBOEHHUA
KOMIIeTEeHIINH

ILianupyemsie
pe3yJbTaThl 00y4eHust
(TIoKa3arenu JOCTHKCHUS
3aJJaHHOTO YPOBHS
OCBOCHHSI KOMIICTCHIIHIA)

Kputepun oneHnBanns pe3yJbTaToB 00y4eHUs!

HEYIOBJIETBOPUTEIIBHO

YIIOBJIETBOPUTEIILHO

XOpOIIO

OTJIMYHO

0a30BBIX XUMHUYECKUX

BCIICCTBA B COOTBCTCTBUU

0a30BBIX XUMHUYECKUX

JUCLUIUINH C HOMEHKJIaTypoi JUCLUIUTUH
HIOITAK
YMmers: He ymeer pemath YmMeer pematb Ymeer pemiartb YMeer pemats 3a1a4u

pelIaTh TUIIOBBIC yUeOHbBIC
3a]1a4M 10 OCHOBHBIM
(6a30BBIM) XUMHUICCKUM
JUCIUITTNHAM

TUIIOBBIE 3a]1a4U U3
0a30BbIX KYPCOB XUMHH,
JIOMTYCKAET OT/IENIbHbIE
OLINOKU

THUIIOBBIE 33/1a4H U3
0a30BBIX KYpPCOB
XUMHHA

KOMOWHHPOBaHHBIE
3a7a4u U3 6a30BbIX
KypCOB XHMHUH

MOBBIINIEHHOM CI0KHOCTH
13 0a30BBIX KYPCOB
XUMUHA

Tpernit oTan
(YpoBeHb)

Bnaners:

HaBBIKAMH PabOTHI C
y4aeOHOH TuTepaTypoit 1mo
OCHOBHBIM XMMHUYECKUM
JUCTIUTLTTHAM

He Bnageer HaBbIKaMu
MTOKCKa Y4eOHOM
JUTEPATypHl, B T.4., C
WCTOJIb30BaHHEM
AIIEKTPOHHBIX PECYpPCOB

Buasieet HaBbIKAMU
BOCIIPOM3BEICHHUS
OCBOCHHOTO y4eOHOTO
MarepHania 1o
OCHOBHBIM
XUMHWYECCKHUM
AUCHUIIIIMHAM

Biiageer HaBbIKaMu
CaMOCTOSTETBHOTO
HU3YUYCHHA OTACIIbHBIX
pa3esioB y4eOHo
JIMTEPATyPHI 10 OCHOBHBIM
XUMHUYCCKUM
JOUCHOUIITIMHAM U
00CYKIEHUSI OCBOCHHOTO
MaTepHrana

Brnaneer HaBbIKamMu
KPUTHYECKOT0 aHAIN3a
yueOHOM HHPOPMAITUH TTI0
OCHOBHBIM pazjenaM
XUMUH, HOPMYITHPOBKU
BBIBOJIOB M y4acTHs B
JIMCKYCCHH IO YIeOHBIM
BOIIPOCaM




KOMIIETEHIIUA:
OIIK-5 CnocoGHOCTBIO K TOMCKY, 00paboTKe, aHaINU3y Hay4dHOI HHpOpMauU U GOPMYIMPOBKE HAa MX OCHOBE BBIBOJIOB H MPEIIOKEHU I

Ilnanupyembie

Kpurtepuu oueHuBaHus pe3y/ibTaTOB 00y4eHUs

YpoBennb pe3yJbTaTbl 00y4eHust
OCBOCHUS (Toxazarteu TOCTHKECHHUS
KOMIIETeHIIUH 3aJaHHOTO YPOBHS OCBOCHHUS HCYOOBJICTBOPUTCIIBHO YAOBJICTBOPUTCIIBHO XOpoumo OTJINYHO
KOMIIETEHIINH )
3HaTh: OCHOBHEIC 3HaeT TOJIBKO 00 3HaeT NPUHITUIIBI 3HaeT OCHOBHEIE 3HaeT o
IMepBbiit aTan HMCTOYHUKU HAy4YHOU OCHOBHEIX UCTOUYHHKAX | CHCTEMAaTH3aIUH MEePUOIUYECKUE JIOITOJTHUTSIBHBIX
(ypoBeHb) nH(MOpMALIUY TIO XUMHUH nH(OpMALIUY CETH Hay4YHOU W3JIaHHS 10 TEME HMCTOYHHMKAX MOJTYyYEHUS
WHTEpPHET uH(popManun Hay4HOU uH(popManun
JIeSITeIbHOCTHU
VMeTh: I0JIB30BaThCS VYMeeT monp30BaThCs YmMmeer VYMeeT mons30BaThCsa | YMeeT
Bropoii aTan IIeYaTHBIMU 1 TOJIbKO CTaHJAAPTHBIMU | MOJIb30BATHCS bubnuotexoii e- CUCTEMaTU3UPOBATH U
(ypoBeHb) 3IIEKTPOHHBIMH HOUCKOBBIMU KaTajaoroMm library 0000111aTh JaHHBIE,
HCTOYHHKAMU porpaMMamMu Hay4YHOU MOJTyYEHHBIE U3
nH(pOpMaLIUY IO XUMHUH MHTEpHETA OoubaroTexoin Pa3INYHBIX UCTOYHUKOB
Bnaners: HaBBIKaMH Bnaneet Tonnko Bnaneer Bnaneet HaBLIKaMu Bnaneer
MOUCKA U MEPBUYHOMN HaBBIKaMH HaBBIKAMHM IIOMCKa | IOHCKa CHCTEMATHYCCKUMU

Tpetuii aTan

00paboTKN HAyYHOH U

COCTaBJICHHA 3aI1poca

uH(popMaluu B

nHpopmanuy B

HaBBIKaMHU ITOHCKa 1

(YpoBeHb) . o
HAYYHO-TEXHHUYECKON y4eOHBIX HAYYHBIX 00pabOTKN HAYUHOM
nH(popManun U3JaHUAX IIEPUONYECKUX uH(popManuu

W3JTAaHHUSX
KOMIIETEHIIUA:

IIK- 2 BraneHreM HaBBIKAMU MCIIOJIb30BAaHHS COBPEMEHHOM armapaTypbl IPU MPOBEACHUH HAYYHBIX UCCIIETIOBaHUN




IL1anupyembie
pe3yJbTaThl 00y4eHust

Kpurepun oueHuBaHusi pe3yJbTATOB 00y4YeHUsI

YpoBeHb
OCBOCHMSI (nokasatenu
OOCTUXeHNs 3aaaHHoro | HEYIOBJICTBOPUTCIIb
TIOBJICTBOPUTEIILHO XOpOIIIO OTJINYHO
KOMICTCHIHH YPOBHS OCBOEHMUS HO y p p
KOMNEeTEHLNN)
3HaTh: 000pyJAOBaHWE U | 3aTpyTHSETCS B CamocTosTensHO CamocTosTenbHO CamocTosiTenbHO

IlepBsIii dTaI
(YpoBeHb)

MIPOTPaMMBI
MpeHa3HAYEHHbIC JJIS
MIPOBEJICHUS CUHTE3a U
HCCJICIOBAaHIE
pa3IMYHBIX (PU3UKO-
XUMHYECKHX CBOMCTB
BEIIIECTB.

OIIpeIeTICHUH U
HazHa4YCHUU
KOMITOHEHTOB
npubopa u
IpOrpamM.

onpenesieT KOMIIOHEHTBI
npubopoB Nmeer
MIPEACTABICHHS O
HOPMAaJIbHOM PEXHME HX
(GYHKIIMOHUPOBAHUS TIPU
MIPOBECHUH OTEIBHBIX
onepanui

OIpeeIIAeT KOMIOHEHTBI
npubopos. Mmeer
IIPEJICTaBICHMS O
HOPMaJIbHOM PEKUME UX
(GYHKLIIMOHUPOBAHUS.
IIpumensier
KOMIIBIOTEPHBIE
IIPOrPaMMBbI JUIst
yhpaBjeHus: NpudopoM

HOJKIIF0YaeT KOMIOHEHTHI
npubopos. Mmeer
IIPEJCTAaBICHUS O

HOPMAJIbHOM U KPUTUYCCKOM

peKUMax UX

(GyHKIMOHUPOBAHUSI.
Crioco0eH TuarHocTUPOBATh
MPOCTHIE OMINOKY TPUOOPOB
Y TIPOTPAaMM YIPaBJICHUS

YMeTh: NpOBOAUTH

3aTpyaHseTcs B

IIpoBoauT OTAEIBHBIE

IIpoBoaHT OTAEIIBHBIE

CaMoOCTOITEIBHO

DKCIEPUMEHT Ha IIPOBEEHUU orepanuu B X0le orepanuu B X0ze OCYILIECTBIISIET BCE TAIIBI
HayYyHOM 00OOPYJOBAaHMHU, | IKCIEPUMEHTA HA | SKCIIEPUMEHTA Ha DKCIIEPUMEHTA Ha AKCIIEPUMEHT Ha HAYYHOM

Bropoii sar IPOBOJIUTH 00pabOTKY Hay4YHOM HayYHOM 00OpY/ZOBaHUM | HAyYHOM 00OpYJOBaHUHU 000pyZ0BaHUH, TPOBOJIUT

(ypoBeHb) Pe3yIBTaToB U o0opy0BaHUU 6e3 00paboTKn § 6e3 00paboTKn } O6p2160TK}: pe3yiabTaToOB U
U3MEpEHUH C HCII0JIB30BAHNUHU pE3yJIbTaTOB U3MEPEHUN | PE3YyJIbTATOB U3MEPEHUI B | H3MEPEHUH C
HUCII0JIB30BaHHUEM CIICUAJIM3UPOBAHH | B CIICHUAJIM3UPOBAHHBIX CIICHHUAIN3UPOBAHHBIX HUCIIOJIBb30BaHUEM
CHeUaIn3upOBaHHBIX BIX IIPOrpaMM KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX CHELMATIM3UPOBAHHBIX
KOMITBIOTCPHBIX nmporpamMmax. nmporpamMmax. KOMITIBIOTCPHBIX MPOIrpaMMm.
IIPOrPaMM.
BmaneTts: ocHOBamu 3arpyaHseTcs B BelmmonHseT oTaenbHbIe CamocTosTenbHO CamMocTosTeNnbHO CIOCOOEH

Tperuit aTan
(YpoBeHb)

MPOOOTOATOTOBKH ISt
IMPOBEACHUA pPa3JINIHBIX
(U3UKO-XUMHUYECKUX
AHAJIM30B

MOJIrOTOBKE MPo0 U
00BEKTOB JJIst
MOCIIEAYIOIIETO
UCCIIEI0BAHMS.

olepaluu B XoJ1e
POOOMIOATOTOBKH.

BBITIOJTHSET OOJIBITHHCTBO
omnepanuii B Xoae
POOOMOATOTOBKH
MPOCTHIX OOBEKTOB

OCYIIIECTBUTH TOJIHBIN UK
poOOMOATOTOBKH
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BJ'Ia,I[eTbZ Ha4daJIbHbIMH

3aTpyaHseTCs B

[TpoBoauT n3MepeHus,

CaMoCTOSTEIIFHO TOTOBHUT

CrocoOeH K TpOBEICHHUIO

HABBIKAMU Pa0OTHI CO MopsiAKe He croco0eH U3MEHSTh npuoOp K 3ammycKy, MOJIHOTO IHUKJIAa paboT Ha

CHeHaIN3UPOBAHHBIM BKJIIOUEHUS U napaMmeTpsl mpudopa. KOHTPOJIMPYET U U3MEHSET | CleUHUaTIN3uPOBAHHOM

HAyYHBIM BBIKITIOYCHHUS napameTpsl mpubdopa B HAyYHOM 00OPYJIOBaHHUH MTPU

o0opynoBaHruEeM npudopa, CHITUI X0/JI€ IKCIIEPUMEHTA. MIPOBEJICHUH SKCIIEPUMEHTOB
MOKa3aHUM HEBBICOKOH CIOKHOCTH
U3MEpEHUI
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KAPTA KOMIIETEHIINH

KOMIIETEHLIMA:
I1K-3 Bnagenuem cucteMoil pyHIaMEHTAIbHBIX XUMUYECKUX MOHATHH U METOJIOJIOTHUECKUX aCIIEKTOB XUMUH, (popMaMu U METOAAMHU HAYYHOT'O
IIO3HAHUS
Ilnanupyemsbie Kpurtepun onennBanus pe3yjibTaToB 00y4eHHs
Yposennb pe3yabTaThl 00y4eHus
OCBOEHUS (TokazaTenu TOCTUKCHHS
KOMIIETEeH UK 3aJaHHOTO YPOBHSI HEY/IOBJIETBOPUTENBHO |  YIOBJIETBOPUTEIILHO XOpOLIO OTJINYHO
OCBOCHHSI KOMITETEHIHI)
3HaTh: OCHOBHBIE 3HaHUS HOCAT 3HaHue 0a30BbIX U B nenom CdopmupoBaHHoe U
MOHSITHSI U 3aKOHBI (bparMeHTapHBIH MOHSTUH U 3aKOHOB c(OpMHPOBAHHBIC 3HAHUS | CHCTEMATU3HPOBAHHOE
[TepBblii ATaN XUMHUH XapakTep XUMHUYECKON HayKH. 0 cucreme IIPEJICTaBICHUE O
(YpoBeHb) (byHIaMEeHTAIbHBIX XUMHUYECKON HayKe

XUMHUYCCKUX HOHSITHfI,

coJieprKallie HEKOTOphIe

npooeJbl.

Bropoii 3Tan
(YpoBeHb)

YMeTh: NpUMEHATh
OCHOBHBIE 3aKOHBI
XUMHAN

YacTHYHO OCBOCHHOE
YMEHUE pelaTh
CTaHJapTHBIE 3a]]a4l
Ha MPUMEHEHUE
(yHI1aMeHTaJIbHbIX
XUMHYECKUX TTOHATHI
M 3aKOHOB

B nenom ycnemso, HO
HE CUCTEMHOE YMEHHUE
peiaTh CTaHAAPTHLBIC
3a/1a4M Ha
IIpUMEHEHNE
(byHIaMEeHTaIbHBIX
XUMHYECKHUX TTOHITHI
1 3aKOHOB

B nenom ycneninoe, HO

coJieprKaIire OTaAeIbHbIC
poOesbl YMEHUE periaTh
CTaHJapTHBIE 3a7a4d Ha

MIpUMEHEHNE
(byHIaMEeHTaIbHBIX

XUMHYECKHUX TTOHITHH U

3aKOHOB

CdopmupoBanHoe
YMEHHUE peliaTh
CTaHJAapTHBIE 3a/1a4X Ha
pUMEHEHHE
(byH1aMEHTaJIbHbBIX
XUMUYECKHUX MOHATHH U
3aKOHOB

Tperuii sTan
(YpoBeHb)

Bnaners: cuctemMoit
byHIaMeHTaIbHBIX
HOHSITHUI XUMHUH.

®parmMeHTapHOE
BJIaJICHUE CHCTEMOM
(yHI1TaMeHTaJIbHbIX
XUMHYECKUX TTOHSTHI

B nenom ycneninoe,
HO HE CUCTEMHOE
BJIQJICHUE CUCTEMOH
(dyHIIaMeHTaIbHBIX
XUMHUYCCKUX HOHSITI/Iﬁ

B nenom ycneninoe, HO

COACPIKAIICC OTACIBbHBIC

poOeIbl Win
COITPOBOKIAOIIEECS

OTACJIBHBIMU OIITHOKaMH

BJIQJICHUE CUCTEMOU
(dbyHIaMEHTATBHBIX
XUMHUYECKUX NOHATUHN

VYcnemnoe n
CHCTEMHOE BJIaJICHHE
CHUCTEMOH
(byHIaMeHTaIbHBIX
XUMHUYCCKUX HOHSITHf/’I
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KOMIIETEHLIMA:
IIK-5 CnocoOHOCThIO IPHOOpPETaTh HOBBIE 3HAHMSI C HMCIOJIb30BAHUEM COBPEMEHHBIX HAyYHbIX METOJOB U BIIAJICHME MMH Ha YpPOBHE,
HE00XOANMOM JJIsl PELICHUs 33/1a4, UMEIOIINX €CTECTBEHHOHAYYHOE COAECPKAHNE U BO3HUKAIOIIMX ITPH BBIIOJIHEHUH NTPO(HECCUOHABHBIX (PYHKIIMI

KAPTA KOMIIETEHIIMN

Ilnanupyembie Kpurepuu oneHuBanus pe3yabTaToB 00yYeHHst
VpoBenn pPe3yJbTaThl 00y4YeHust
OCBOCHISI (nokasatenu
KOMICTEHAR AOCTMXKEHNA 3ajaHHOro HEYIAOBJIETBOPUTEIILHO YIAOBJIETBOPUTEIILHO XOpOLIO OTJIIMYHO
YPOBHSA OCBOEHUNSA
KOMMNETEHLUMI)
3HaTh: OCHOBHbIE He 3maer ocHoBHbIe | McnbITBIBaeT B LEJIOM BEPHO | YBEpPEHHO U YETKO
COBPEMEHHBIE HAYYHBIE | COBPEMEHHBIE HAYYHBIE | ONPEIEICHHbIC dbopmynupyer U | cnocobeH GpopmynrpoBaTh
METO/bI METOJIbI CIIOKHOCTH B | UCIIOJB3YyET OCHOBHBIE€ | OCHOBHBIE COBPEMEHHBIE
HCIIOJIb30BAHUU COBPEMEHHBIE  HAyYHBIC | HAYYHBIC METO/IbI u
OCHOBHBIX METObI IPUMEHSTH UX B paboTe
IlepBsrit oA COBPEMEHHBIX HAaYYHBIX
(ypoBeHb) METO/IOB
3HATh: IPUHIIUIIBI He criocoben HcnbiTeiBacT He Bcerma  BbeiOupaer | YBepeHHO BBIOMpaeT
MIPUMEHEHUS HCIIOJIb30BAThH HEKOTOpBbIE TPYAHOCTU | IIPAaBWJIbHBIE  IPUHLMIBI | IPABWIbHBIC IPUHIIUAIIBI
COBPEMEHHBIX METOJIOB B | OCHOBHBIE HAyYHBIE C UCIIOJIb30BaHUEM COBPEMEHHBIX  HAYYHBIX | COBPEMEHHBIX HAyYHBIX
HayKe METO]Ibl B paboTe OT/EJIBbHBIX METOJI0B B PEILICHUH | METOJOB B PEIICHUU

COBPEMEHHBIX HayUHBIX
MIPUHIIUIIOB B paboTe

KOHKPCTHBIX 3a/1a4.

KOHKPCTHBIX 3a1a4.

Bropoii 3Tan
(YpoBeHb)

YMeTh:  ycTaHaBIHMBAThH
HEOOXOINMOCTh
MPUMEHEHUS
OHpeI[eJ'IeHHI)IX Hay‘—IHI)IX
METOJIOB JJII PpEIICHUS
KOHKPETHBIX 3a/1a4

CtpemMuTcs TPUMEHSTH
Hay4HbBIC METOJIBI,
HO pe3yJIbTaThl
HEeCTaOMIILHBI

ITonumaert
HEO0XOIUMOCTh
HCIIOJIL30BAHUS  TOTO
WM WHOTO HAy4YHOTO
METOJIa, HO HE HMEET
HaBbIKa TPUMEHSTH B
pPEIICHUH KOHKPETHBIX
3ajad.

ITonumaert
HEO00X0INMOCThD
HCIOJIB30BAHUS TOTO HUIIN
WHOT'O HAY9HOTO METO/a, B
PEIICHH KOHKPETHOM
npodecCuoHATBHON
3a7a4u

CB0OOOIHO TPUMEHSIET TOT
WM WHOM COBPEMEHHBIN
METO/1 B HAYKE K pEIICHUI0

MMOCTaBJICHHOM
npodecCuOHATbHON
3aJIauH.
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YMeTh: ycTaHABIUBATh
B3aHMOCBSI3b MEKITY
KOHKPETHO pelraeMon
MPaKTUYECKOMN
npodeCCHOHATBHON
3ajiaueit u
MIPUMEHSIEMBIMU
COBpPEMEHHBIMU
HAyYHBIMU METOJIaMU

He criocobeH k oneHke
B3aHMMOCBSI3U
pelaeMoil  3amaud U
Hay4HBIM METOJOM

HcnsiThiBaeT
orpeeNeHHbIC B
OIICHKE  B3aWMOCBS3HU
pelaeMon
npodeCcCuOHAITBHON
3a/1auu u
HCIIOIb3YEMOTO
Hay4HOT'O0 METO/a

CaMOoCTOSTEIIFHO
OIICHUBACT
pelaeMoi
po¢eCCUOHANTBHOM

3a1a4yd M HCIIOJIB3YyEeMOI'0

HAy4YHOI'O METOJa.

B3aMMOCBA3b

[lpaBUIBHO ¥ OIICHUBAET
B3aMMOCBSI3b  pEIIAeMOM
npodeccCuoHaTbHON
3aJa4d U HCIIOJIb3YeMOTO
HAYYHOTO METO/Ia.

Tpetunii dTan
(YpoBeHb)

Bnaners: ocHoBHBIMU | He Bnaneert UcnriTeiBaer Bnaneer HagaaLHBIMUA Crocoben TPaMOTHO
COBPEMEHHBIMU OCHOBHBIMH OnpeJIeIICHHbIC HaBBIKAMM TIPUMEHEHUS HCII0JIb30BATh
Hay4YHbIMU METOJaMH COBPEMEHHBIMU 3aTPyJHECHUS TIPU OCHOBHBIX METOJIOB B COBPEMEHHBIE  HAy4YHbIC
METOJaMH B HayKe MIPUMEHEHUH OCHOBHBIX | HayKe. METO/IBI.

METOJIOB HAyYHOT'O

3HAHUS
Bnanets: npunimnamMu He cnocoOeH | HcmbIThIBaeT Bnaneer orpaHn4eHHBIM [Toka3piBaeT  yBEepeHHOE
3¢ heKTUBHOTO 3¢ heKTHBHO HEKOTOPBIE CIIOKHOCTH | YUCIIOM COBPEMEHHBIX BJIAJICHUE  TPUHIMIIAMHU
MCTIOJIb30BaHUS MPUMEHSTh MpU BBIOOPE HAYYHOTO | HAYYHBIX METO/IOB 3¢ pexTUBHOTO
MMEIOLMMUCS HAYYHBIX | COBPEMEHHBIE HAy4HbIE | METOJA peLeHust VCIIOJIb30BaHHUS
METOJIOB METO/IbI poOIeMbI MMEIOLIUXCS

COBPEMEHHBIX METO/OB B
Hayke B pelieHnn
KOHKPETHBIX ITPo0JIeM
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KOMIIETEHLIUA:
I1K-6 Bnanenuem coBpeMeHHBIMU KOMITBIOTEPHBIMU TEXHOJIOTUSIMU TIPH IJITAHUPOBAHUU HCCIIEI0OBAHUMN, MTOJTYYSeHUU U 00paboTKe pe3yabTaToB
HAYYHBIX SKCIIEPUMEHTOB, cOOpe, 00paboTKe, XpaHEHUH, IPECTABICHUH H NIepeaue HaydHo nH(popMauu

KAPTA KOMIIETEHIINH

YpoBeHb
OCBOEHHUS
KOMIIeTeHI[UH

Ilnanupyemble
pe3yabTaThbl 00yueHust
(nokasatenu
OOCTUXEHUS 3a4aHHoro
YPOBHS OCBOEHUS
KOMMeTeHLUNi)

Kputepun onenuBanus

€3yJ1bTATOB 00y4YeHHUsI

HEYJIOBJIETBOPUTEIHLHO

YJIOBJIETBOPUTEIHLHO

XOpOIIO

OTJIIMYHO
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IIepss1ii oTAI
(YpoBeHb)

3HaTh: COBPEMEHHbBIE
CTaH/IapTHHIE
npodeccuoHanbHbIe
KOMITBIOTEPHBIC
TEXHOJIOTHH
TUTAHUPOBAHHUS
HCCJICTOBaHUM,
MOJTyYCHUS U
00paboTKu
pPe3yJIbTaTOB HAYYHBIX
JKCIIEPUMEHTOB, cOopa,
00paboTKH, XpaHCHHH,
MPEJICTABICHUH U
nepeaade HaydHou
uH(pOpPMAIIUU; METOIBI
Y TOHSATUIHBIN
ammapar, Ha KOTOpPbIX
Oasupyertcs paboTa
3THX METOJIOB,
BO3MOYKHOCTH H
OTpaHUYEHUS B
MPUMECHECHUN
KOHKPETHBIX
CTaHIAPTHBIX
npodeccHoHATBHBIX
IIPH peaTi3aIiu
HAYYHBIX
HCCIe0BaHuN

3HaeT cTaHAapTHHIE
METO/1bl pabOTHI Ha
MEPCOHAITBHOM
KOMITBIOTEPE, XPAaHEHUS U
nepeaayu HayqyHoul
uH(pOpMaIMU, HO HE 3HACT
CTaHapTHbBIE
npoQeCCHOHAIIbHBIC
TEXHOJIOTHH,
UCTIOJIb3yEMbIE TIPU
TUTAHUPOBAHHUH
HCCJICIOBaHUM,
MOJTy4eHUU U 00paboTKe
pE3yIBTaTOB HAYUHBIX
HKCIEPUMEHTOB, a TAKXKE
cOopa u peICTaBICHUS
Hay4yHOI WH(OpMaLIUU

B ynoBnerBopurenbHOM
CTENEHU 3HAET HEKOTOPBIE
CTaHJapTHbIE
npodeccnoHabHbIC
KOMIIbIOTEPHBIE
TEXHOJIOTHH,
HCIIOb3YEMBIE NTPU
IJIaHUPOBAHUU
HCCIIEIOBAHUM,
MIOJIy4YEHUHU. XPaHECHUH,
MpEeACTaBICHUHU U
nepeiayu pe3ysibTaToB
Hay4HbIX KCIIEPUMEHTOB,
HO 3aTpyJHsETCS B
MIpaBUIILHON
WHTEPIpPETAUU HAYYHON
uHpopMaInu, KpoMe TOro,
JIOTIYCKaeT OIIMOKH MpU
00paboTKe pe3ybTaToB
Hay4YHBIX IKCIEPUMEHTOB
C MCIIOJIb30BaHUEM
CTaHJIapPTHBIX
npodeccnoHamTbHBIX
KOMITBIOTEPHBIX POTPaMM

B niennom 3HaeT crangapTHbIC
npodeccuoHaNbHbIC
KOMITBIOTEPHBIE TEXHOJIOTUH,
HE00XO0AMMBIE TIPU
TUTAHUPOBAHHUH UCCIICTOBAHHIA,
MOJTy4eHHUsI U 00paboTKH
pe3yJIbTaTOB HAyYHBIX
IKCIIEPUMEHTOB, cOOpa,
XpaHCHHUS U Tepellavun
Hay4YHOH HH(pOpMAIH, 3HAET
METOBI U MTOHATUIHBIN
ammapart, Ha KOTOPBIX
6azupyertcs paboTa 3TUX
METO/I0B, BO3MOKHOCTH U
OTpaHUYEHUs B TPUMEHEHUHU
KOHKPETHBIX CTaHIapTHBIX
npohecCHOHANBHBIX TPU
peanu3ay HayqHbIX
UCCIJIETOBAHHM, HO TOYCKaeT
OT/IeNIbHBIE OINOKH MPHU
00paboTKe pe3yIbTaToB
HAyYHBIX YKCIICPUMEHTOB H
Hay4YHOU MH(OpMALIUU C
MCTIOJI30BaHUEM HEKOTOPBIX
po(ecCHOHANBHBIX TPOTPaMM

B nosHo# Mepe
3HAET COBPEMEHHBIE
CTaHJIapPTHbIE
npodeccCuoHabHBIC
KOMITbIOTEPHbBIE
TEXHOJIOTUU
TEXHOJIOTUSIMH,
UCIOJIb3yEMBbIE TIPU
TUTAHUPOBAHUH
HCCIICIOBAHHIA,
MOJIyYCHUS U
o0paboTku
pe3yNnbTaToB
HAyYHBIX
JKCIIEPUMEHTOB,
cbopa, o6paboTkH,
XpaHeHUH,
MPEJICTaBICHUN U
nepeaade Hay4Hou
uH(popManun
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Bropoii 3Tan
(YpoBeHb)

YMeTh: UCTIONB30BATh
COBpPEMEHHBIE
CTaH/IapTHbHIE
npodeccruoHaIbHbIC
KOMIIBIOTEpPHbBIE
TEXHOJIOTUH
TUTAHUPOBAHUS
HCCJICIOBaHUM,
MOJTyYeHUs U
00paboTku
pEe3yNIbTaTOB HAYYHBIX
HKCIIEPUMEHTOB, cOopa,
00paboOTKH, XpaHEHHUH,
NpEeCTaBICHUN 1
nepenade HaydHou
uH(popMalun

YMeeT npuMeHsITh
CTaHJapTHBIA HAOOP
KOMIIBIOTEPHBIX IPOTPAMM
JU1s1 Habopa TeKcTa,
TaOJIMYHBIX U
(OpMyYIIBHBIX MaTEpPHAIOB
C UCIOIb30BaHUEM
mporpamm Word, Excel,
XpaHEHUs U mepeaadn
Hay4YHOU MH(pOpMaIHH, HO
HE YMEeT HCIOJIb30BaTh
CTaH/IapTHBIC
npodeccuoHanbHbIE
KOMITBIOTEPHBIC
TEXHOJIOTHH MPU
TUTAHUPOBAHHH
WCCJICTOBAHHM, TOTy4EHUS
1 00pabOTKH pe3yabTaTOB
HAyYHBIX UCCIIEOBAHUIA,
cbopa, 00paboTKH 1
MPEJICTABICHUN HAYYHOU
uH(pOopMaluu

B ynosnerBopurenbHOM
CTCTICHH YMEET IPUMECHSTh
HEKOTOpBIE CTaHAapTHHIE
npodeccnoHaIbHbIC
KOMITbIOTEpPHbBIE
TEXHOJIOTUH MPH
MJIAHUPOBAHUH
HCCIICAOBAHHUIA,
MOJIy4eHUsl, XpaHEHUS,
MIPEIICTABICHHUS 1
nepesavyn pe3yabTaToB
HAyYHBIX YKCIICPUMECHTOB,
HO JIOMYCKaeT OLIUOKHU
pu cobope, 06padboTke
PE3yNbTaTOB HAYYHBIX
IKCIIEPUMEHTOB U
Hay4yHOU nH(pOpManuu
TIPH UCITOJIE30BAHUN
PO ECCHOHATBHBIX
KOMITBIOTEPHBIX MPOTPaMM

YMeeT npuMeHsITh
CTaH/IapTHHIC
npodeccuoHanbHbIe
KOMITBIOTEPHBIE TEXHOJIOTUN
IIpU IJIAaHUPOBAHUU
HCCIICIOBAHUH, TTOJTYYEHUH U
00paboTKH Pe3yJIbTaTOB
HAyYHBIX YKCIICPUMEHTOB,
cOopa, XpaHeHUs U Iepeadn
Hay4YHOU MH(OpMALIUU, HO
JIOTTYCKaeT OTENIbHbIE OIIMOKH
pu 00paboTKe Pe3yIbTaTOB
HAYYHBIX YKCIIEPUMEHTOB U
Hay4yHOU MH(}OpMaLIUU C
HCIIOJIb30BaHUEM

PO eCCUOHATBHBIX
KOMITBIOTEPHBIX MPOTPAMM

B nosHoit mepe
yMeeT MPUMEHSITh
CTaHJIapTHbIE
poQeCCUOHATBHBIC
KOMITbIOTEPHbBIE
TEXHOJIOTUH TPU
TUTAHUPOBAHUH
HCCIICIOBAHNH,
MOJIy4eHU U
uH(pOpMAIIHU C
UCIIOJIb30BaHUEM U
u 00paboTke
pEe3yNnbTaToOB
Hay4YHBIX
SKCIIEPUMEHTOB,
coope, oOpabdoTke,
XpaHeHUH,
MPEACTABICHUHN U
repenaye HayqYHou
uH(popManun
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Tpetuii 3Tan
(YpoBeHb)

Brnaners: HaBbIKaMu
paboTHI C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
CTaHIapPTHBIX
npodecCHOHATBHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUI
TUTAHUPOBAHHUH
HCCJICIOBaHUM,
MOJTyYeHUs U
00paboTku
pEe3yNIbTaTOB HAYYHBIX
HKCIIEPUMEHTOB, cOopa,
00paboTKH, XpaHEHHH,
MPEICTABICHUH U
nepenade HaydHou
uH(popMalun

3HaeT cTaH/JapTHhIE
MeTO/Ibl paboThl Ha
HEPCOHATBHOM
KOMITIbIOTEpE (BJIaJI€ET
HaBBIKAMU
KOMIIBIOTEPHOTO Habopa
TEKCTa, TAOJIMYHBIX U
(OpMyJIbHBIX MaTEPUAJIOB
C MCII0JIb30BaHUEM
nporpamm Word, Excel),
XpaHEeHUs U Iepelaun
HAY4YHOH HH(pOpMaIH, HO
HE BJIa/I€ET CTaHIapPTHBIMU
poQeCCHOHATEHBIMU
KOMITbIOTEPHBIMU
TEXHOJIOTHSIMH,
NPUMEHSEMBIMH MIPH
TUTAaHUPOBAHHUA
HCCJIeIOBaHUIM,
MOJIy4YE€HUU U 00pabOTKH
(B TOM yHcIe U
rpaduueckoit)
pe3yJIbTaTOB HAYYHBIX
JKCIIEPUMEHTOB a TaKXkKe
cOopa U npeicTaBIeHUs
Hay4yHOU nHpopManuu

B ynosnerBoputenbHoi
CTEINIEHU BIAJCEeT
HaBbIKaMU pabOTHI C
HEKOTOPBIMH
COBPEMEHHBIMH
CTaH/IaPTHBIMU
TEXHOJOTHSIMH MPU
IJITAHUPOBAHUU
HCCIIEIOBAHUM,
MOJTyYEHUsI, XPAHCHHUS,
MIpE/ICTAaBICHUS U
nepeaadu pe3ynbTaToB
HAyYHBIX YKCIIEPUMEHTOB,
HO JIONYCKaeT OMIMOKHU
pu coope, 00paboTke u
MIPEeACTABICHUH
PE3yNbTaTOB HAYYHBIX
AKCTIIEPUMEHTOB U
Hay4yHOU HH(pOpManu ¢
HCIIOIh30BaHUEM
npodeccnoHambHbBIX
KOMITBFOTEPHBIX
TEXHOJIOTHI

Bnaneer HaBbikamu pabOTHI €
COBPEMEHHBIMU
CTaHJAPTHBIMU U
pohecCHOHATLHBIMU
KOMITBIOTEPHBIMH
TEXHOJIOTUSIMH,
HEOOXOJUMBIMU TIPU
TUTAHUPOBAHHUH UCCIIETOBAHHIA,
MOJIy4eHUH, 00pabOTKH
pe3yIbTaTOB HAyYHBIX
HKCIIEPUMEHTOB, COOpE,
XpaHEHUU | TIepeadn
Hay4YHOH MH(DOpMaIu, HO
JIOTTYCKAET OTJEIbHBIE OITHOKN
npu 00paboTKe Pe3ysIbTaTOB
HAYYHBIX SKCIICPUMEHTOB U
Hay4HOU MH(OpMaLUH.

B nosiHoit Mmepe
BJIa/IEET
COBPEMEHHBIMU
CTaHIAPTHBIMH U
npodeccuoHanbHBIM
Y KOMITBIOTEPHBIMU
TEXHOJIOTUSIMH,
HEO0OXOIUMBIMU IIPU
TUTAHUPOBAHUH
HCCIICIOBAHHIA,
MOJIyYCHUS U
o0paboTku
pe3yNnbTaToB
HaYYHBIX
HKCIIEPUMEHTOB,
coope, oOpabdoTke,
XpaHeHUH,
MPE/ICTaBICHUN U
nepeaayy HayqyHoU
uH(popManun
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4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbI, He00X0AMMBbIE 1JIS1 OLlEHKHU
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

KOMIIeTeH NI

PesynbraTel 00y4yeHus

dopmupyemasi KoMIneTeHuus (c
yKa3aHUEM KOJ1a)

O1LeHOYHBIE
CpeJICTBa

1-# pran

3Hauuns

3HaTh:
TEOPETHUCCKUE OCHOBBI
0a30BBIX XUMHUYECKUX
IUCLIUILINH

OIIK-1 - ctocoOHOCTBIO
BOCIIPHHHUMATh, Pa3BUBATh U
HCIIOJIb30BATh TCOPETHUCCKUE
OCHOBBI TPAJAUIIHOHHBIX M HOBBIX
pa3I[eJIOB XUMHUHU HpI/I peLHeHI/II/I
poheCCHOHATBHBIX 3a1a4

3HaTh: OCHOBHbIE
UCTOYHUKU Hay4YHOM
uH(pOpMaLUU IO XUMHH

OIIK-5 - CrtocOGHOCTBIO K MTOUCKY,
0o0paboTKe, aHATU3y HAYYHOU
nH(popManuu U GopMyIUPOBKE Ha
UX OCHOBE BBIBOJIOB U
MPEJI0KEHU I

3HaTh: 000pYyJIOBaHKE U
MIPOTrpaMMBbI
npeIHa3HauYeHHbIC AJIs
MIPOBEACHUS CHHTE3A U
UCCIIeIOBaHNE Pa3TUYHbIX
(UBUKO-XUMHYECKUX
CBOICTB BEIIECTB.

IIK- 2 BrageaueM HaBBIKAMU

UCIIOJIB30BAaHUsI COBPEMEHHOMN

anmnaparypsl Ipy IPOBEACHUN
Hay4YHBIX HCCIICIOBAHUI

3HaTh:
OCHOBHBIE IOHATHS U
3aKOHbI XUMHWHU

IIK-3 - BIageHneM CUCTEMOM
(byHIaMEHTAIbHBIX XUMHUECKUX
MMOHSTAN U METONOJIOTHUECKHUX
aCTeKTOB XUMUU, PopMaMH U
METOJIaMU HAYIHOT'O TTO3HAHUS

3HaTh: OCHOBHEIE
COBpEMEHHBIC HAyYHbBIC
METOIbI

3HaTh: NPUHIUIIBI
MIPUMEHEHHUS
COBPEMEHHBIX METOJIOB B

HayKe

ITK-5 Crioco6HOCTBIO TPHOOpETATH
HOBBIE 3HAHUS C UCIOJIb30BAHUEM
COBPCMCHHBIX HAYYHBIX METOJ0B U

BJIaJICHHE UMH Ha YPOBHE,
HEOOXOIMMOM JJIsl pEIIeHus 3a1a4,
UMEIOIUX €CTECTBEHHOHAYYHOE
COACPIKAHNUE U BOSHUKAIOIIUX ITPU
BBINOJIHEHUH MTPO(ECCHOHATBHBIX

byHKIMMA

3HAaTh: COBPEMEHHbBIC
CTaHJIapTHbIE
npodeccuoHanbHbIe
KOMITBIOTCPHBIC
TEXHOJIOTUHU
TUTAHUPOBAHHSI
UCCIICIOBAHMIA, TIOTYICHUS
1 00pabOTKHU PE3yIbTaTOB
HAYYHBIX YKCIICPUMECHTOB,

IIK-6 Bnanenuem coBpeMeHHBIMU
KOMITBIOTEPHBIMU TEXHOJIOTUSMHU
IIPY IIJIJAHUPOBAHUU MCCIIEI0BAHUH,
MOJTy4eHUU U 00paboTKe
pE3yJIbTaTOB HAYYHBIX
AKCIIEPUMEHTOB, cOope, 00paboTKe,
XpaHEHUH, NIPEACTABICHUH U
nepeaye HaydHoH HHpOpMAaIII

nabopaTopHbIe
paboTHI,
KOHTPOJIbHBIE
paboTHI,
TECTHPOBAHUE,
pedepar,
YCTHBIN OITPOC
THUIIOBBIC
3a1a9n

cbopa, 06paboTkH,
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XpaHEHUH, IPEICTaBICHUN
U IIepeiade HayqHou
uH(pOpMaLIMU; METOBI U
MOHSATUHHBIM arapar, Ha
KOTOpBIX Oa3upyercs
paboTa 3TUX METO/IOB,
BO3MOKHOCTH U
OTpaHUYCHUS B
MIPUMEHEHUN KOHKPETHBIX
CTaHJAPTHBIX
po(hecCHOHATBHBIX TPU
peanu3anyuy Hay4HbIX

HUCCIIEIOBAHUN

2-1i sTam YMeTs: OIIK-1 - cnocoOHOCTBIO nabopaTtopHbIe
BBITIOJIHATH CTaH/IaPTHHIE BOCIPUHUMATh, pa3BUBATh U paboThl,

Ymenus | perictBus (kinaccuduranus UCIIOJIb30BaTh TCOPETHUCCKUE KOHTPOJIbHBIE
BEIIECTB, COCTABIICHUE OCHOBBI TPAJAUIIMOHHBIX 1 HOBBIX paboThl,

CXEM ITPOILIECCOB, pa3IeiioB XUMHH TP PEIICHUN TECTUPOBAHUE,
CUCTeMaTH3aIlMs TaHHbIX U npodeccuoHaNbHBIX 3a7a4 pedepar,

T.I1.) C YYE€TOM OCHOBHBIX YCTHBIN OITpPOC
MOHITHIA U O0IINX TUTIOBBIC

3aKOHOMEPHOCTEM, 3a7a41

(bopMyIHpPYEMBIX B paMKax
0a30BBIX XUMAYECKAX
JUCLIUILINH

YMers:
peliath TUIIOBbIC YYeOHbIC
3aJ1aui 10 OCHOBHBIM
(6230BBIM) XMMHYECKUM
JTUCIUATUTHHAM

VYMeTh: TTOJIE30BaThLCS
MeYaTHBIMHU U
3JIEKTPOHHBIMU
HCTOYHHKAMH
uH(pOpPMaIIUU IO XUMHH

OIIK-5 - CrtocoOHOCTBIO K MTOUCKY,

o0paboTKe, aHaTM3y HaAYYHOU

uHpopManuu 1 GopMyIupoBKe Ha

HUX OCHOBE BBLIBOJIOB U
MPEJI0KEHU I

YMeTb: NpOBOIUTH
HKCHEPUMEHT Ha HAyYHOM
000pyI0BaHUH, TTPOBOIUTH
00paboTKy pe3yabTaToB U
U3MEPEHUH C
UCIOJIb30BaHUEM
CTeTIHATH3UPOBAHHBIX
KOMITBIOTEPHBIX
MIPOTPaMM.

IIK- 2 BianenneM HaBbIKaMU

UCTIONIb30BaHUsI COBPEMEHHOM

anmapaTypsl IPH MPOBEICHUN
HAyYHBIX MCCIIEIOBAHUN

YMers:
IIpuMeHATh OCHOBHBIE
3aKOHBI XUMHH

IIK-3 - BI1ageHHEM CUCTEMOM
(byHITaMEHTATBHBIX XUMHUYECKUX
MMOHATHH U METOI0JIOTHYECKUX
aCMEeKTOB XUMHUH, (hopMamMu U
METOJaMH HAyYHOTO MTO3HAHMS
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YMeTh: ycTaHaBIUBATH
HEO00XOIUMOCTh
MIPUMEHEHUS
OIMPCACIICHHBIX HAYYHBIX
METOJIOB JIJIsl pEeLICHUS
KOHKPETHBIX 3aJ1a4

IIK-5 CriocoGHOCTBIO TpHOOpETaTh
HOBBIC 3HAHHS C UCITOJIB30BAHUEM
COBPEMEHHBIX HAYYHBIX METOJIOB U
BJIaICHUC UMU HA YPOBHC,
HEOOXOMMOM JIJIsl pEIICHUS 3a/1a4,

YMeTh: ycTaHaBIMBATh
B3aMMOCBSI3b MEKTY
KOHKPETHO peracMoin
MPaKTUIECKOMN
npodecCuOHAITBHON

METOJaMU

3a7a4eil U IPUMEHSIEMbIMU
COBPEMEHHBIMH Hay4YHBIMU

MMEIOIINX €CTECTBEHHOHAY4YHOE
COJlepKaHUe U BO3HUKAIOLIUX IIPU
BBITTOJIHEHUH MTPO(HECCHOHATBHBIX

GyHKIMHA

YMeTb: UCNOIb30BaTh
COBpPEMEHHBIC
CTaHJAPTHBIC

npodeccnoHaIbHbIC
KOMITbIOTEPHBIE
TEXHOJIOTUT
TUTAHUPOBAHMSI
HCCIIE0BAHUM, IOJy4EHHUS
1 00pabOTKHU pe3ynbTaToOB
HAyYHBIX YKCIICPUMECHTOB,
coopa, o6paboTKH,
XPaHEHWH, MPEACTABICHUN
U Tiepeiaye HayqYHOH

IIK-6 Branenuem coBpeMEHHBIMU
KOMIBIOTEPHBIMU TEXHOJIOTUSMHU
MIPH IJIAHUPOBAHUU HCCIIEIOBAHUH,

HOJTy4YeHUHU U 00paboTke
pE3yNbTaTOB HAYYHBIX

AKCIIEPUMEHTOB, cOope, 00padoTke,
XpaHEHUH, MPEICTABICHUH U

nepeade Hay4YHOH HHPOpMAIIH

Hay4YHO-TEXHUYECKOMN
uHpopManuu

uH(popManun
3-ii aTan Bnanerts: OIIK-1 - cnocoOHOCTBIO nabopaTtopHbIe
Bnanets HaBBIKAMHU PaOOTHI C BOCTIPUHUMATh, Pa3BUBATh U paboTsl,
HaBblKa | yueOHOH IuTepaTypoii mo UCIIOJIb30BaTh TEOPETHUECKUE KOHTPOJIbHBIE
M OCHOBHBIM XUMHUECKUM OCHOBBI TPAJAUIIMOHHBIX H HOBBIX paboTsl,
u JUCLHUTUTMHAM pa3/ienoB XMMUU NPH pEIIEHUH TECTUPOBAHUE,
POoECCHOHAIIBHBIX 33124 pedepar,
Bianers: HaBbIKaMu OIIK-5 - CrtocoGHOCTBIO K TMOUCKY, | YCTHBIN OIPOC
IIOMCKA U IEPBUYHOU o0paboTKe, aHaTM3y HaAYYHOU TUIIOBBIE
00paboTKK HAY4YHOU 1 uHpopManuu 1 GopMyIupoBKe Ha 3a/1a4u

HUX OCHOBE BBLIBOJIOB U
MPEIJIOKEHU I

Bnaners: ocHoBamMu
MPOOOTOATOTOBKH ISt
IMPOBCACHUA pa3JINIHBIX
(U3NKO-XUMHUYECKUX
aHaJIN30B

IIK- 2 BianenneM HaBbIKaMU

WCIIOJIb30BaHUs COBPEMEHHOM

anmapaTypsl IPH MPOBEICHUN
Hay4YHBIX UCCIICJIOBAHUIA

Bnagers: HauanbHBIMU
HaBbIKaMU pabOThI CO

NOHSATUH XUMUHU.

CIIeLIMaIU3UPOBAHHBIM
Hay4YHBIM 000pYJJOBaHHEM
Bnaners: IIK-3 - BnageHneM cUCTEMOI
CHCTEMOH byHIaMEHTATHHBIX XUMHUYECKUX
byHIaMeHTaIbHBIX MMOHATUHN U METO0JIOTHYECKUX
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aCIeKTOB XUMUU, popMaMH U
METOJaMHU HayYHOTO MO3HAHUS

Bnazers: OCHOBHBIMU
COBPEMEHHBIMHU HAayYHBIMHU
MeTOoAaMUu

Bnasets: npuHIMIAMA
3¢ PeKTUBHOTO
UCIIOJIb30BAHUS

MUMEIOIIMMUCS HAYYHBIX
METO/IOB

ITK-5 CriocoGHOCTRIO TPHOOPETATh
HOBBIC 3HAHUS C UCIIOJIH30BAHHUEM
COBPCMCHHBIX HAYYHBIX MCTOJ0B 1
BJIaJICHUC UMH Ha YPOBHE,
HEOOXOUMOM ISl PEIICHHUS 3a71a4,
HUMEIOIIHMX eCTECTBCHHOHAYYHOEC
COJICpKAHUE ¥ BO3HUKAIOIIHUX TIPU
BBITIOJHEHUH IPO(ECCHOHATBHBIX

byHKIMH

BrnaneTs: HaBbIKaMU
paboThI ¢ UCTIOTB30BAHUEM
COBPEMEHHBIX
CTaH/IAPTHBIX
poeCCUOHATIBHBIX
KOMITBFOTEPHBIX
TEXHOJIOTHH
TUTAHUPOBAHUH

IIK-6 Branenuem coBpeMEHHBIMU
KOMITBIOTEPHBIMU TEXHOJIOTUSIMH
IIpU IJIAHUPOBAHUU HCCIIEI0BAaHUH,
HOJTy4YeHUHU U 00paboTke
pE3yNbTaTOB HAYYHBIX
AKCIIEPUMEHTOB, cOope, 00paboTke,
XpaHeHUH, MPEICTABICHUH U
nepeade Hay4YHOH HHPOpMAITIH

UCCIICIOBAHHIA, TIOTYICHUS
1 00pabOTKH pe3ynbTaToOB
HAYYHBIX YKCIICPUMEHTOB,
cbopa, o6paboTKH,
XpaHEHHH, TPEJICTABICHUH
U IIepeade HayqHou
uHpopmaruu

=

&

10.

11.
12.

13.
14.

Bonpocel k 3x3ameny

IIpenMeT KBaHTOBOM MEXAaHUKH MOJIEKYJIIPHBIX CUCTEM M KBAHTOBOW XMMHMH.

OCHOBHBIE 2Talbl Pa3BUTHS KBAHTOBOW TEOPUH.

I'maBHBIE TEHACHUMHM B pPa3BUTUU KBAaHTOBOW XMMHUU KAaK OCHOBHOI'O TEOPETHYECKOIO
dbyHIaMeHTa COBPEMEHHON XMMHUYECKOM HAYKH.

Maremarnueckuil annapar KBaHTOBOM MEXAHUKH.

DOPMUTOBBI ONIEPATOPHI, UX COOCTBEHHBIE (PYHKIIMH U COOCTBEHHBIE 3HaUeHUS. BhIpoXkieHue.
MarpudHoe npecTaBIEHUE ONEPaTOPOB.

PasnoxkeHne mo coOCTBEHHBIM (YHKIMSM 3SPMHUTOBA OIlEeparopa.
COOTHOIIIEHUS.

CooTHomieHust HeonpeAeneHHocTed. PU3NUECKUil CMBICT M MPOCTEHIINE OLIEHKH Ha UX
OCHOBE.

OCHOBHBIE IOCTYIAaThl KBAHTOBON MEXAHUKHU.

KBaHTOBBIE COCTOSIHUS 1 BOJTHOBBIC (DYHKIIMH; OCHOBHBIE CBOMCTBA BOJTHOBBIX (DYHKIIHA.
Omneparopsl (u3uvecknx BenW4YUH (HAOMIOJaeMbIX); CpeTHHE 3HAUEHUS W JAUCICPCHH
HaOJIFOJaeMBIX.

I1510THOCTH BEPOATHOCTH PacCHpPENEIICHUS YACTUL] B IIPOCTPAHCTBE.

Oneparopel KOOpJIUHAT, UMITYJIBCOB, MOMEHTOB UMITYJIbCa, KHHETUYECKOW U TOTEHIIHAIBHOM
sHepruu. Oneparop ['amunbTOHA (raMUIBTOHHUAH).

OBontonus coctosinnid u ypaBHenue lllpenunrepa. Ctaunonapuoe ypasuenue Llpenunrepa.
JIMCKPETHBIN U HENPEPBIBHBIN CIEKTPHI. Y PABHEHUE HENPEPHIBHOCTH.

KOMMYTaI_II/IOHHLIe
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15.
16.
17.

18.

19.
20.
21.

22.

23.
24.

25.
26.
217.
28.

29.

30.
31.
32.

33.

34.

35.
36.

37.
38.
39.
40.
41.

42.

43.
44,

45.
46.

47.
48.
49.
50.

IIpocreiimne npuMepsl IPUMEHEHHS] KBAHTOBON MEXaHUKH.

OpnHoMepHbIE 3a7]auu: CIEKTP, KaueCTBEHHbIE 0COOCHHOCTH BOJHOBBIX (DYHKIIMA.

3amaud O NPAMOYTOJbHOM IOTEHLUAJIbHOM SIUKE, IOTECHIMAIBHOM Oappepe U
rapMOHHMYECKOM OCLUJUISTOPE.

Teopuss MoMeHTa uminynbca. OCHOBHbBIE CIEACTBUS KOMMYTAIIMOHHBIX COOTHOLIEHWM IS
KOMIIOHEHT MOMEHTa UMITYJIbCA.

[IpaBuina cii0)KeHHsI MOMEHTOB UMITYJIbCa. JKeCcTKuil poTarop.

3anava 06 arome Bojopoa. Paznenenre nepeMeHHbIX.

Bonopono-nonodusie opOutanu, rpaduueckoe NpeACTaBICHNE UX PATUATbHBIX U YTIIOBBIX
yacTe.

BrIpokieHHE OIHO3JIEKTPOHHBIX COCTOSIHUM KAaK CIEICTBHE CUMMETPUU LEHTPAJIBHOIO
OJISL.

[TpuOnm>KeHHbIE METO/IBI PELIEHHSI KBAHTOBO-MEXaHUYECKUX 3a/1a4.

Teopuss BO3MyIIEHUH MJI CTAMOHAPHBIX COCTOSSHUW B OTCYTCTBUE W MPHU HAIUYHUU
BBIPOXKICHUS.

BapuanuoHHbli NPUHIIMI KBAHTOBOM MEXAHUKH M BapUallMOHHBIN MeToa. Meton Putna.
Mornekyiia B IOCTOSIHHBIX 3JIEKTPUYECKOM U MAarHUTHOM ITOJISIX.

JIMnonbHBINA 31EKTPUUECKUN U MArHUTHBI MOMEHTBI CUCTEMBI YACTHLL.

CHATHE BBIPOXKACHUS O] BIUSHUEM [TOCTOSHHOTO AJIEKTPUYECKOTO WJIM MAarHUTHOIO IOJIS
(o dextsrr LlTapka u 3eemana.)

CnuH 351eMeHTapHbIX YaCTHIl U CBA3aHHBIN C HUM MarHUTHBIA MOMEHT. OniepaTopsl CliiHA U
KOMMYTallMOHHBIE COOTHOLIEHHS. CIIMH-OpOUTATbHOE B3aUMOICHCTBUE U €T0 MPOSIBICHHUSL.
VYpasnenue Ipeaunrepa ajist aTOMOB U MOJIEKYI.

Pa3nenenue 371€KTPOHHOTO U SIEPHOTO ABWKEHUN. AnabaTruueckoe mpuoOInKeHHe.
DNEKTPOHHOE BOJIHOBOE YpaBHEHHE. DIEKTPOHHASI INIOTHOCTh U €€ U3MEHEHUS IIPU IIEPEX0/ie
OT pa3/IeJIEHHbIX aTOMOB K MOJIEKYJIE.

[TocTpoeHne npuOIMKEHHBIX PELIEHUN 3IEKTPOHHOIO BOJHOBOTO YpaBHEHHUS Ha OCHOBE
BapHalMOHHOro npuHIMna. OIHO3IEKTPOHHOE MPUOIINKEHNE.

OrpaHudeHHbII U HEOrpaHWYEHHbIH MeToAbl XapTpu-Poka (caMOCOriiacoBaHHOIO MOJI,
CCII). derepmunant CiaTepa.

[ToHsITHE O 3aKPBITHIX U OTKPBITHIX 000JI0YKaX. Y PaBHEHUSI, ONPEEIIAIOIINE OPOUTAIIH.
OpOuTanbHble SHEPTUH U UX CBA3b C MOJHOM 3JIeKTpOoHHOM sHepruel. Teopema Kynmanca u
(OTOIIEKTPOHHBIE CTIEKTPHI.

IIpenensr npumeHnnmocTu Merona Xaprpu-doka.
DNEKTPOHHOE CTPOEHUE aTOMOB. DJIEKTPOHHbIE KOH(PUTYpallUU U TEPMbI aTOMOB.
Cnoxenue MoMeHTOB 117151 aToMoB. [IpaBuna XyHza.

DNEeKTPOHHOE CTPOEHUE aTOMOB U Mepuoanydeckas cuctema aiemerTo J.1. Menneneena.
[TpencraBienue MonekynsapHbix opoutaneit (MO) B Buae TMHEHHON KOMOMHAIIMY aTOMHBIX
opoutaneit (JIKAO).

HauOonee pacnpocTpaHeHHble TuUIbl 0a3MCOB  aTOMHBIX — opOuTaneil: opouranu
CIIEUTEPOBCKOr0 U TayccoBa Tuna. MHUHHMalbHbIE M BaJIEHTHO-paCIlEIJICHHbIE Oa3HCHbIE
HaOOPBHI.

[onapuzaunonnsie u nudpdysusie pynkunn. Merog CCIT MO JIKAO.

DJeKTpOHHbIE, KojebaTelabHbIE W BpallaTelIbHbIE COCTOSHUS MoJyieKysl. [loBepXHOCTb
noTeHImanpHou sHeprun (I1119).

Ponb npencrasnenwuii o I1113 B coBpeMeHHON CTPYKTYpHOI TEOPUH XUMHH.

PaBHOBecHas xoH(uUrypauus u koHpopManuu moiekyn. Cranumonapueie Touku [II19, mx
ananu3. [Ipocreitmue npumeps [113.

JByxaroMHast Monekyna. ONTUMU3AIMSA TEOMETPUIECKUX XapaKTEPUCTUK MOJIEKYIIBI.

[I12 u xumMHuueckas peakuus, KOOpAUHATA PEAKIIUH.

KoppennpoBaHHOE IBHKEHHE SJIEKTPOHOB. YUET SHEPTUH JIEKTPOHHONU KOPPEIIALIMH.
[TonsiTHE O MeTO/1e KOH(PUTYPALIMOHHOTO B3aUMOACHCTBHSL.
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o1.
52.

53.
54,
55.
56.
S7.
58.
59.
60.

61.

OcHoBHbIE IOHATHS METOJIa TEOPUH BO3MYIIEHHH, Teopust Memnepa-Ilnecce.
CpaBHuTeNbHas XapaKTePUCTUKA METO/I0B KOH(PUTYpallMOHHOTO B3aUMOJCHCTBHS U TEOPUH
BO3MYIICHUU.

[TomysMmnupuyeckre METOAbl KBAaHTOBOM XHMMHUU. METOJbI, HCIOJIB3YIOLIUE HYJIEBOE
Qg depeHraIbHOe epeKphIBaHUE.

B03MOXXHOCTH M OrpaHUYEeHHs] NPUMEHEHHUS MOIYIMIUPUYECKUX METOAO0B KBaHTOBOM
XUMUH.

Y4er cuMMETpUH SAEpHOIN KOHPUTypaIluu MPU PACCMOTPEHUU 3JIEKTPOHHOM 3a1a4u.
DJeMEeHTHI ¥ onepaliii CAMMETPHH. TOUYeYHBIE TPYIIIbl CHMMETPHH.

Hawubomnee pacnpoctpaneHubie mporpammubie komiuiekcsl (AMPAC, MOPAC, GAMESS).
[ToaroroBka ucxoanoro ¢aiia. KiroueBbie coBa Kak croco0 yrpaBlieHHs] pacueToM.
CocraBnenue Z-matpuibl. basuchbie aTtombl. OmnpeneneHue Ha4YaJlbHOTO MPUOIMKEHUS
TeOMETPUYECKUX MMapaMeTPOB MOJIEKYIIbI.

Y4eT cuMMeTpuu TIpH 3aJlaHiK HadaiabHOTO npuommwkenus. Z-matpuna ctwis MOPAC u
GAUSSIAN.

OcHoBHBIE pe3ynbTaThl KBAaHTOBOXMMHMYECKHUX pacyeToB. Busyanuzanus pe3yabTaToB
pacuera.

CTpykTypa 53K3aMEHAI[MOHHOTO Owuiera. DK3aMEHAIMOHHBIA OWJIET COCTOMT H3 JIBYX

TEOPETUYECKUX BOIIPOCOB M U3 OJHOW 3a7ayM, BKIIOYECHHBIX B IIPOrpamMMy JUCHMITIMHBI. Kaxablii
BOIIpOC U 3ajgauya oueHusaercs 10-to Oammamu. Takum oOpa3oMm, MakCHUMaJIbHBIN 0ajul, KOTOPBIH
MOYKHO TOJIy4UTh Ha 3K3aMeHe, cocTaBisgeT 30 OamioB. bambl, mosydyeHHbIe IpU claue SK3aMeHa,
CYMMHUPYIOTC ¢ OailaMu, IOJy4EHHBIMH B XOZ€ CEMECTPA.

1.
2.
3.

O6pa3zer sK3aMeHAIMOHHOTO OuieTa

MHWHOBPHAYKH POCCUNCKOM ®EJIEPALIUA

®denepalibHOE rOCYapCTBEHHOE OI0/KETHOE 00Pa30BaATEIbHOE YUPEKIECHUE BBICIIETO
o0Opa3oBaHUs
«BAIIKUPCKHAM TOCYJAPCTBEHHBIN YHUBEPCUTET»
Xumuueckuit GpaxkyinbTer
Kadenpa puznueckoit XuMun 1 XUMHUYECKOM KOJIOTHHI

3K3AMEHAIIMOHHBIN BUJIET Ne 1
no aucuuiuinHe KBaHToBas Xumust
Hanpasnenue 04.05.01 «®yHnameHTanbHas ¥ MPUKIATHAS XHMUS)
HanpasnenHocTs «PuU3nuecKast XUMHUS»

[TpenMeT KBaHTOBOM MEXaHUKHU MOJEKYISIPHBIX CUCTEM U KBAHTOBOWM XMMHH.
Paznenenue 37€KTPOHHOTO U SIEPHOTO ABMKEHUH. AnnadaTrndeckoe MpUOIIKEHHE.
Onpenenurte pe3ynbraT aeiicTBus orneparopa A = d/dx uHa dynkmwmro f = sinx

Yr1BepxkaeHo Ha 3acemanuu kadenpsr 01.06.2018, mporokoa Ne 11

3aBeayromuii kadenpoit puznueckor XUuMUU
U xuMudeckoi sxonoruu baml'y, npoo. A.T. Mycrapun

2018-2019 yu. r. Kadenpa ®X u X3

Kpurepun onenkn (B 6aj1ax):

25



- 25-30 0aJIJ10B BBICTABIICTCS CTYJIEHTY, €CIIM CTYJCHT Jall TIOJIHbIE, pa3BepHYThIe OTBETHI HA
BCE TEOPETHUYECKHUE BOMPOCHl Owmiera, MNPOJEMOHCTPUPOBA 3HAaHUE  (DYHKIMOHAIBHBIX
BO3MOXKHOCTEH, TEPMUHOJIOTHH, OCHOBHBIX AJIEMEHTOB, YMEHHE MMPUMEHATh TEOPETUUECCKHE 3HAHUS
IOpU BBIIOJHEHUH TpakTHUecKux 3agaHuid. CryneHT 0e3 3aTpyJHEHMH OTBETHJI Ha BCE
JIOTIOJTHUTEIIbHBIE BONPOCH!. [IpakTrueckast yacTb pabOThI BBIOJIHEHA MTOJIHOCTBIO 0€3 HEeTOYHOCTEH
1 OIIHMOO0K;

- 17-24 6a1710B BBICTABISCTCS CTYJCHTY, €CIIH CTYJCHT PACKPBLI B OCHOBHOM T€OPETHYECKUE
BOIPOCHI, OJIHAKO JOMYIIEHbl HETOYHOCTH B OIPEJENIEHMM OCHOBHBIX HOHATHH. [Ipu oTBere Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI JOMYIIECHBI HEOObIINE HETOYHOCTH. IIpy BHINOTHEHNN MPaKTHYECKOU
YyacTu pabOThI JOMYIIEHbI HECYIIECTBEHHbIE OLIMOKH;

- 10-16 GanynoB BBICTABIISAETCS CTYIEHTY, €CIM IPU OTBETE HAa TEOPETHYECKHE BOIPOCHI
CTYACHTOM JOIYLIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUM OCHOBHBIX IOHSTHH.
Jloruka u MoJiHOTa OTBETA CTPAJAIOT 3aMETHBIMHU U3bSHAMH. 3aMETHBI IPOOEIIbl B 3HAHUH OCHOBHBIX
MeTo10B. TeopeTnueckue BONpOCH! B LIEJIOM U3JI0KEHBI JOCTATOYHO, HO C MPOITyCKaMU MaTepHuaa.
HmeroTcs NpUHIMITMAIBHBIE OIIMOKH B JIOTHKE TIOCTPOCHHUS OTBeTa Ha BOmpoc. CTyIeHT He perini
3ajjauy WIK IpU PELICHUH JIOMYyILEHbl TPyOble OIIMOKH;

- 1-10 0anjoB BBICTABISIETCS CTYIEHTY, €CIIM OTBET Ha TEOPETUYECKHE BOIMPOCHI
CBUJIETEJILCTBYET O HEMOHMMAHUU M KpaiHe HENOJIHOM 3HAaHUM OCHOBHBIX IOHATUN U METOOB.
OOHapyXMBaeTCsl OTCYTCTBHE HABBIKOB NPHUMEHEHHUS TEOPETHYECKHX 3HAHWW TPU BBIIOJHEHUHU
IPaKTUYeCKUX 3a1aHuil. CTyJeHT He CMOT OTBETHTh HU Ha OJIMH JIOMOJHUTEIbHBIN BOIIPOC.

MPOI'PAMMA I'PYIIIIOBBIX 3AHATHIA

Paznea 1.0CHOBBI KBAHTOBOM MEXAHUKH

OCHOBHBIE NOCTYJAaThl KBAHTOBOI MexaHUKU. KBaHTOBBIE COCTOSIHMSI U BOJHOBBIE (DYHKLIUY;
OCHOBHBIC CBOWCTBa BOJHOBBIX (yHKIMA. OmepaTopsl (U3HUYECKHX BEIHYUH (HAOIIOJaeMBbIX);
CpeZHME 3HAUeHUs U Jucrepcun HalmonaeMbIX. II0THOCTD BEpOATHOCTH pacipeaesieH s YacTUll B
IIPOCTPAHCTBE.

MaremaTnueckuil anmapar KBaHTOBOM MeXaHUKU. DPMHUTOBBI ONEPATOPBI, UX COOCTBEHHBIE
GyHKIIMM ¥ COOCTBEHHbIE 3HaueHUs. BplpokneHue. MaTpuyHoe Npe/CTaBICHUE ONEPAaTOPOB.
PaznoxeHnne no coOCTBEHHBIM (YHKLUSAM 3pMHUTOBA oniepaTopa. KoMMyTalinoHHbIE COOTHOIIEHUSI.

Omneparopbl KOOPAUHAT, UMITYJIbCOB, MOMEHTOB UMITYJIbCa, KHHETUUECKON U MOTEHIIHAIbHON
sHepruu. Oneparop ['amuiibTOHa (raMUIBTOHUAH).

CootHomienus HeomnpeaeneHHocTed. PU3NUECKUi CMBICT W MPOCTEHIINE OLEHKH Ha HX
OCHOBE.

OBommotnus coctosiunii u ypaBHeHue [peaunrepa. Crannonapuoe ypaBuenue lllpenunrepa.
JIMCKpETHBIN 1 HENTPEPBIBHBIN CIEKTPBI. Y PABHEHUE HENPEPBIBHOCTH.

[Tpocreiimye nmpuMepsl MPUMEHEHHs] KBAaHTOBOM MeXaHUKH. OJHOMEpHBIE 3aJauu: CIEKTp,
KayeCTBEHHbIE OCOOEHHOCTH BOJIHOBBIX (GYHKUMH. 3agadud O MPSMOYTOJIbHOM MHOTEHIMAIbHOM
AIIUKE, TOTEHIUAIBbHOM Oapbhepe U TapMOHUYECKOM OCIIMILISTOPE.

Teopuss MmoMeHTa ummysibca. OCHOBHBIE CIIEACTBUS KOMMYTAllMOHHBIX COOTHOIIEHUM IS
KOMIIOHEHT MOMeHTa uMnyJibca. [IpaBuia cioxkeHuss MOMEHTOB uMIyibca. JKecTkuii poraTop.

3amaua 00 arome Bojopoja. Paznenenue nepeMmeHHBIX. Bonopono-monoOHble opOHTamH,
rpaduyueckoe MpeCTaBIeHNE UX PATUAIbHBIX U YITIOBBIX YacTel. BbipoxkieHne 01HO3IEKTPOHHBIX
COCTOSTHUH KaK CJIE€ICTBUE CUMMETPHUU LIEHTPAIBHOIO MOJIS.

[TpuOnkeHHbIE METO/IBI PEIICHNs] KBAHTOBO-MEXaHWYECKUX 3a/1ad. Teopust BO3IMYIIEHUH s
CTAllMOHAPHBIX COCTOSHUN B OTCYTCTBHE M NPU HAIWYUHU BBIPOKIAEHUS. BapnanmoHHbIN IpUHIUI
KBAaHTOBOW MEXaHUKHU U BapUallMOHHBIN MeToA. Metoa Putna.

Mouiekyna B IOCTOSHHBIX 3JIEKTPUYECKOM M MarHUTHOM MOJIAX. JIUNOIBHBINA 2JEKTPUYECKUN
M MarHUTHBIM MOMEHTHI cucTeMbl 4acTull. CHSTHE BBIPOXKIACHMS O] BIMSHHEM IOCTOSHHOTO
AIIEKTPUYECKOT0 MIIM MarHUTHOTO noiist (3¢ dextr! LlTapka u 3eemana.)

CnuH 351eMeHTapHbIX YaCTHUI[ U CBSI3aHHBIM ¢ HUM MarHUTHBIM MOMeHT. OnepaTopsl CIMHA U
KOMMYTallMOHHbIE COOTHOIIEHUsI. CIMH-OpOUTAIbHOE B3aMMOICHCTBHE U €T0 MPOSBICHHUS.
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KBaHTOBass cucreMa B TIIEPEMEHHOM 3JEKTPOMarHUTHOM Moje. BpemeHHas Teopus
Bo3mymieHui. [lepexonpl moA BIWUSHUEM WU3MydeHUs U TpaBuia oToopa. KoaddurumeHTs
OiHIITEHHA.

CucreMbl TOX/IECTBEHHBIX YacTUIl: (EPMUOHBI U OO30HBI. AHTUCUMMETPUYHOCTH BOJTHOBOM
(GyHKUIMU A7 CUCTEMBI 3JIEKTPOHOB. [IpecTaBienue BOTHOBOW (DYHKIIMM CHCTEMBI JIEKTPOHOB B
BUJIE OIIPEICTUTETIS.

Pazgen 2.0CHOBHBIE ITOJOXXEHUS U METO/IbI KBAHTOBOM XUMUH

I. YpaBuenue lllpenunrepa amsa atoMoB U MOJEKyJl. Pa3zneneHue 3JIEKTPOHHOTO U SIAEPHOTO
JBWDKEHUH. Anuabartuyeckoe NpUOIMIKEHHE. OJIEKTPOHHBIE, KojeOaTelbHble M BpalllaTelIbHbIE
COCTOAHMS MOJIEKYJI. [I0BEpXHOCTh MOTEHIMAIILHON SHEPTrUU. POk IIpeACTaBIIeHN O IOBEPXHOCTH
HOTEHIMAJIbHON SHEPTUU B COBPEMEHHOI CTPYKTYpHOM Teopuu XUMUK. PaBHOBeCHast KOH(Urypanus
¥ KoHpopManuu MoJieKys. Mansie konebanus siiep BOIM3M NMoJ0kKeHus: papHoBecHs. Konebanus ¢
O0bIIMMH aMIUIUTYAaMU. BpaleHnue cucremsl siaep Kak LeJoro.

DNEKTPOHHOE BOJHOBOE YpaBHEHHUE. DJIEKTPOHHAs IJIOTHOCTh U €€ U3MEHEHHUS NP IEpexoie
OT pa3ZCJICHHBIX aTOMOB K MOJIEKYJIE.

[TocTpoeHne npuOIMKEHHBIX PELIEHUN 3JIEKTPOHHOIO BOJHOBOTO YpPaBHEHUS Ha OCHOBE
BapUalMOHHOro mnpuHuuna. OaHO3IeKTpoHHOEe mnpubmwkeHue. Meron Xaptpu - Doka
(camocormnacoBannoro noisi, CCII). YpaBuenwus, onpenesstomniie opoutanu. OpouTanbHbIE YHEPTUN
U UX CBS3b C MOJHOM 371eKTpoHHON 3Heprueil. Teopema KynmaHnca u GpOTO3/1€KTPOHHBIE CIIEKTPBHI.
IIpenensl npumeHuMocTy Metoa Xaptpu-Doka.

[TonsTHE 0 MeTO/1e KOH(PUTYPALIMOHHOTO B3aUMOAEHCTBHSL. METO/1 BaJIEHTHBIX CXEM.

DJEKTPOHHOE CTPOCHUE aTOMOB. DJIEKTPOHHBIE KOH(UTYpauu U TepMbl aToMOB. CIlioKeHHe
MOMEHTOB JU1s aTOMOB. [IpaBuna XyHaa. DIeKTpOHHOE CTPOEHUE aTOMOB U IIEPUOJAUYECKAs CHCTEMA
anemenToB JI.1. Menpeneena.

[IpencraBiaenue MonekyasipHbix opoutaneir (MO) B Buie JUHEHHOM KOMOMHALIMU aTOMHBIX
opouTanei (JIKAO). Haunbonee pacpocTpaHHEHHBIC THITH 0a3MCOB AaTOMHBIX OpOHTAJIeii: OpOuTaIIN
cneiftepoBckoro u rayccona tuna. Meron CCII MO JIKAO.

[IpencraBienue o MeToaax GyHKIIMOHAJA 3JEKTPOHHOM MJIOTHOCTH.

II.Yuer cumMmeTpuu siiepHOM KOH(UIYpallMu NpU PACCMOTPEHUHU HIEKTPOHHOM 3a1ayH.
OneMeHThl M Oonepaluuu cuMMmeTpuu. TodeuHble rpynmnel cumMmeTpud. [lpencraBieHnss TOUEUHBIX
IpyIIl, HEIPUBOJUMBIE MTPEICTABICHUS U TAOIUIIBI XapaKTEePOB.

Cummerpust u cBoiicTBa Mojekys. Knaccudukanusi 3J€KTPOHHBIX COCTOSSHUM MOJEKYNT U
KJaccu(uKalus MOJEKYJISPHBIX OpOHMTaield Mo CUMMETpUU. o- U m-OpOutanu. m-DJIeKTpOHHOE
npubmkenne. OpOuTaiu CUMMETPUU U SKBUBAJIEHTHBIE OpOUTAIIH.

Cas3bIBaIOIINE U Pa3phIXJISAIONINE OpOUTAIH.

Jlokanu3oBaHHBIE MOJEKYJSIPHBIE OpPOWTAIM, HATypalbHBIE CBSA3BIBAIOIINE OPOUTAIM U
KJIACCUYECKHE MPEJACTaBICHUs O XMMUYECKOH cBs3u. ['pynmoBbie opburtanu. IlepeHocumocTh
opbuTanei pparmeHTOB MosIeKys. CBsi3eBble OpOUTAIN U OPOUTAIM HEMOAETICHHBIX Map.

['m6puau3anus u rubpuiHele opouTany B 6a3uce aTOMHBIX S-, P- U d-opouranei.

III. ITomy>mmupuyeckne MeETOAbl KBAaHTOBOM XUMHUHU. METONbI, HMCHOJB3YIOIINAE HYJIEBOE
muddepeHMaibHoe nepekpeiBanue. Pacmmpenssiii meton Xrokkens. Metox XIOKkens A T-
AJIEKTPOHHBIX CUCTEM. BO3MOXKHOCTH M OrpaHUYEHUS MPUMEHEHUS IMOITYIMIMPUUYECKUX METOJI0B
KBAaHTOBOW XHMUH.

IV. MexMoneKylIIpHOE B3aUMOACUCTBUE M €r0 ONHUCAHME B KBAaHTOBOM XUMUHU.
OpueHTallMOHHAsT U MHIYKIMOHHAs cocTapistoniue. JlucnepcuonHoe B3aumojeiictsue. Ban-nep-
BaanbscoBsl komiuiekcsl. BonopoaHast cBs3b.

V. HexecTkue MoJeKkynbl. DJIEKTPOHHO-KosebaTenbHoe B3aumojieicTBue. Dddextol Ana-
Tennepa.

VI. CoBpemenHoe nporpaMMHoe oOecriedeHre KBaHTOBO-XMMHUYECKHX pacueToB. Haunbonee
pacripocTpaneHHble mporpammublie komiuiekcsl (MOPAC, GAUSSIAN u np.).
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Paznea 3. IPUKJIAJTHBIE 3AJIAYUM KBAHTOBOU XUMHH

[. JIByxatomuble ™oJekynbl. [Ipocreifmne Mojenu onucaHusd Ha OCHOBE METOAO0B
MOJICKYJISIPHBIX OpOUTANel U BaJICHTHBIX CXeM. AHAJIN3 BOJHOBBIX (DYHKIIMHA MOJIEKYJISIPHOTO MOHA
U MoJieKyJibl Bojmopoaa. ComocraBieHue pesyiabraTtoB pacuetoB H2+ u H2. Koppensiuonsbie
quarpammbl MO Uit [ByXaTOMHBIX MOJIEKYN. PacnpeneneHue 53JI€KTPOHHOM IJIOTHOCTH B
JIBYXaTOMHBIX MOJIEKYJaX, OOpa30BaHHBIX aTOMaMu BTOporo mnepuojaa. [lonsgpHocTs XUMHUYECKOM
CBS3U U €€ XapaKTepUCTUKHU

II. KauecTBeHHBI aHAIU3 T€OMETPUUYECKOIO CTPOEHHUSI MajblX MHOTOATOMHBIX MOJIEKYJ Ha
ocHoBe metoja MO. luarpammel Y odiia.

III. Koopaunaiimonueie coeinHeHus. Teopusi KpUCTATUTMYECKOT0 MOJIsl. AHAIU3 pacllerieHUs
aToMHbIX d- U f-ypoBHe# B mossax pa3nuyHoi cummetpuu. [lapamerpsl pacuienenus. CuinbHOE U
cinaboe moJie JIMraHa0B. AHalU3 AJNEKTPOHHBIX CIIEKTPOB U MAarHUTHBIX CBOMCTB KOMIUJIEKCOB Ha
OCHOBE TEOPUU KPUCTATUINYECKOIO ITOJIS.

Teopus nosns nuranaos. MHTepripeTanus TpaHC- U HUCBIUSHUS B KOMIUIEKCAX IIEPEXOIHBIX U
HEMepeXOIHBIX METAIJIOB. M30700abHas aHAIOTHS.

IV. Opranunueckue coenuHeHus. [IpubnuxeHus, UCHONb3yeMble MpPH pacdeTrax M MpH
WHTEPIPETALMM  JJIEKTPOHHOIO CTPOCHMS OpPraHUYECKUX COCIMHEHWM. bIM30CTh CBONMCTB
COCIMHEHUI B TOMOJIOTMUECKUX psiax M IMEPEeHOCHMMOCTh OpOHuTallel JOKalbHBIX (HparMeHToB
MOJIEKYJI. 3aps/ibl Ha aToMax U MOpsiAkM cBsizel mo Mamnukeny u JI€sauny. Koppensauus mexny
napamMeTpamMu TIEeOMETPUYECKOr0 CTPOEHUsT M MOopsakaMu cBsi3ed. IIpuHIunbel nocTpoeHus
aJIMTUBHBIX CXEM pacueTa CBOWCTB MOJIEKYI B psaax.

[lepenoc 3apsina mpu 0Opa30BaHUM XUMHYECKHX coequHeHuil. KoMrekcel ¢ mepeHocom
3apsaa.

CornpsiKEHHbIE COEIMHEHUA. APOMAaTUYHOCTh U AHTUAPOMATHUYHOCTh. lIpaBuna 4n u 4n+2.
AnprepHaHTHBIE yraeBogopossl. [IpaBuno Jlonre-Xurruaca. MeTon cBOOOJHOTO AJIEKTPOHA LIS
aHaJIM3a CBOWCTB U MOBEJICHUS CONPSKEHHBIX COSAMHEHU.

V. KauecTBeHHast TeOpHsl peaKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COeMMHEeHUM. HIeKCh
PEaKIIMOHHON CMOCOOHOCTH: HMHJIEKChl CBOOOJHOM BaJIEHTHOCTH, 3apsiibl Ha aTOMax, MHIEKCHI
@yKyH, SHEPTMM KAaTHOHHOM, aHWOHHOM M PaJMKalIbHOW Jokanmu3auuu. KoHmenuus >KecTKux
MSATKUX KUCJIOT M OCHOBaHMM. DJIEKTPOCTaTUYECKOE TOJIE, CO3/1aBAEMOE MOJIEKYJION, U €T0 BIUSHUE
Ha PEaKIIMOHHYIO CIIOCOOHOCTb.

KBaHTOBO XMMHMUYECKOE ONKCAHUE MIEMEHTAPHOIO aKTa XUMUYECKHUX peakuuil. I1yTe peaknun
U KOOpJMHATa peakluy Ha NOTEeHUUalIbHOW MoBepxHocTU. Ilepexonnoe coctosHue. CuMMeETpHs
pEareHToB, EPEXOAHOT0 COCTOSIHUS U TPOJYKTOB PEAKIUH.

KadecTBeHHBIN aHANW3 BO3MOXKHBIX MEXaHH3MOB XMMHYECKHUX PEAKIMA HAa OCHOBE OOIIei
CTPYKTYpbI MOTEHIMANbHON noBepxHocTU. Koppemnsiuronusie npaswia Bynsopaa - Xogmana npu
aHaJIM3€ BO3MOYKHBIX MEXaHM3MOB XMMHUYECKUX peakuuil. Teopust rpaHudHbIX opOuTanei dykyu.
[Tpuauun bamna - OBanca - [lonsHu. OrpaHndeHns MOAXON0B, UCIOIB3YIOIIMX MIPEICTABICHUS O
JBUKEHHUH T10 TOTEHIMAIbHOMN MMOBEPXHOCTH. POJIb TyHHETMPOBAaHUS B XMMUUYECKUX PEAKIIUAX.

INJAH
YcTHOoro onpoca mo Kypey

1. DpMUTOBBI omnepaTopel B KOHEYHOMEPHBIX NpocTpaHcTBaX. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS SPMUTOBBIX MATPHIL 2-TO U 3-TO MOPSAKOB. OPTOrOHAILHOCTH COOCTBEHHBIX
BEKTOpOB. PaznoxeHne Npou3BOJILHOIO BEKTOPA MO0 COOCTBEHHBIM BEKTOPAM 3PMHUTOBA OIlepaTopa.

2. HaxoxneHrne cOOCTBEHHBIX 3HaU€HUN M COOCTBEHHBIX (PYHKIIMI ONEepaTOpOB KBAaHTOBOM
MEXaHHUKH, HATIPHMEp OIEPaToOPOB Px, Px2 , Px> + X°, OIIepaTopoB MOMEHTA UMITYIbCA 1 JIp.

3. 3amaun 00 OJHOMEPHBIX M TPEXMEPHBIX MOTCHIUAIBHBIX SIIUKAX C MPSMOYTOIbHBIMHU
NOTEHIMAJIaMU U CTEHKaMH Pa3IMYHOM BBICOTHL. IIpsMOyroibHbIe MOTeHIMaTbHbIE Oapbephl.

4. 3agaua 00 aTome Bojopoja. Briienenue neHTpa macce, nepexon K cepuyeckoil cucreme
KoopanHaT. PopmMa aTOMHBIX OpOUTATIEH.
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5. ®opMyIibl TEOPUU BO3MYILIEHUH HAa IPUMEPE JTMHEUHBIX ONEPATOPOB (MAaTPHI) B JBYMEPHOM
U TPEXMEPHOM IpocTpaHcTBax. CpaBHEHHE C BapHAIlMOHHBIM MOJIXOJOM IIPU HCIIOJIB30BAaHUU B
KadyecTBe 0aznca COOCTBEHHBIX BEKTOPOB HEBO3MYIIICHHOTO OIIepaTopa.

6. OddexTs LlTapka u 3eemMana 1l MPOCTHIX MOACIBHBIX CUCTEM.

7. Oneparop I'aMuiIbTOHA U1l aTOMHBIX U MOJIEKYJISIPHBIX CHCTEM (Ha IPOCTBIX IPUMEpax:
atom C, monekynbl LiH, BeH2 u nap.). [loctpoeHue 31eKTpOHHONW BOJIHOBOW (DYHKIIMHU B BHJIC
OINpPEACIIUTENS.

8. Monekynst H2+ u H2. Tlpocreiimme moaxoasl K MOCTPOCHHUIO BOJHOBBIX (YHKIUNA W
MOTEHIIUATBHBIX KPUBBIX.

9. VpaBHenus meroaa Xaprpu - Poka I mpocTermx Motekysr, Hanpumep LiH.

10. Toueunsle rpymnmsl cuMMmeTpuu. HenpuBoaumble IpeacTaBiIeHNs Ha IPUMEPE Py TUIIA
C2v, C3v u t1.n. Xapaktepbl NpeACTaBlIeHU. Pa3nokeHue NPUBOJIUMOrO MPEACTABICHHUS Ha
HenpuBogumoe. I[Ipsimoe mnpousBenenue mnpencraBieHuid. [lpaBuiia orOopa aiisi 3JIEKTPOHHBIX
nepexoJIoB. (2 cemMuHapa).

11. Yuer cummMerpuu npu Kiraccupukanuu opOutaneil. o- u m-OpOutanu. ['ubpunusie u
SKBHUBAJICHTHBIE OpOuTanu. KoppensunonHsie AuarpaMmel.

12. Meron Xrokkens. [Ipocreiinye npumepsl pacyeToB. 3aps/ibl HA aTOMax, MOPSJIKU CBSI3EH.
I'pannunbie opouTanu. [IpaBuino Jlonre-Xurruuca. (2 ceMuHapa).

13. KoppensiuuoHHble JuarpaMmbl U KOPPEISLUOHHBIE TPaBUIIa IPU KaYECTBEHHOM OIMCAaHUU
MEXaHM3MOB XMMHYECKHX peakuui (Hampumep, npaBuia Bynasopaa - Xodmana o coxpaHeHHH
OpOUTAILHOM CHMMETPHUH WUJIM TEOPUs TPaHUYHBIX opOuTanei @ykyn). (2 cemuHapa)

14. CnexTpbl U CTPOCHHE KOMIUIEKCHBIX coenuHeHuil d- u f-aieMeHTOB B NpPUOIMKEHUU
TEOPUHU KPUCTAIUIMUECKOTO TOJISI.

KpuTtepuu u MeToIMKa OlleHUBAHUS Pe3yJIbTATOB YCTHOTO ONpoca:
Onun Bompoc (33 Bompoca).
- 0,5 Gaya BeICTaBISCTCSA CTYACHTY, €CITU OTBET MPABHIILHBIN,

- 0 6ayTOB BBICTABIISCTCS CTYNIEHTY, €CITH OTBET HETPABHIIbHBIMA.

IHJUAH
JlabopaTopHBIX 3aHATHI 110 KypCy

JlabopaTopnoe 3anstue 1.

Bocnonb3oBaBmcs nporpammoit GAMESS, co3paiite mpocTtpaHcTBeHHOE M300pakeHHe
MOJIEKYJIBl METHIIXJIOpHAA. [IpoBeIUTEe ONTUMHU3AIUIO €€ TEOMETPUIECKUX TapaMeTPOB METOIOM
AM1. Bemumwure B Tabnuily 3HaueHWs ee JUIMH CBsi3ed, BaJeHTHBIX yrioB. IIpoBenure
ONITHMHU3AIMIO TEOMETPHU MOJICKYJIbI KBaHTOBOXUMHYeCKUM MeToioM RHF/STO-3G. [MonyueHHble
3HaYeHHUs TaKKe BbIMMIIMTE B  Tabimuiy. Pe3ynabrarel  ONTUMHU3ALMI  CpaBHHUTE C
OKCIIEPUMEHTAIBHBIMHA JaHHBIMUA, HAWJICHHBIMH TPU H3y4eHHH JUTEpaTypbl (cM. CrpaBOYHUK
XUMHKa, T. . u ap.).

[Ipoananu3upyiiTe OTHENBHBIE XAPAKTEPUCTUKU JJIEKTPOHHOM CTPYKTYpPBlI 3aJJaHHOM
MOJICKYJISIPHOM CHUCTEMBbI: SHEprud M coctaB MO, >HEPreTHYecKylo auarpammy, SHEPTHIO
CBSI3BIBAHMS, DHEPTUIO HOHU3AIMH, Y(QPEeKTUBHBIC 3apsiIbl aTOMOB. Pe3ynbTaThl pacueTra Tam, e
3TO BO3MOXKHO, COTIOCTABUTE C HIKCIEPUMEHTAIBHBIMU JaHHBIMU. C(HOpMYyITHPYHTE BHIBOJIBI.

JlabopaTopHoe 3ansiTHe 2.

Bocnone3oBaBmces nmporpammoii GAMESS, coznaiite mpocTpaHCTBEHHOE H300paskeHHe
MOJIeKYyJIbl 3TaHosa. [IpoBeauTe ONTUMHU3AIMIO €€ TEeOMETPUYECKHX MapaMeTpOB METOI0M
B3LYP/6-31G(d). BeimuimuTe B TabMIly 3HAUCHHUS €€ [UTHH CBs3eil, BAJICHTHBIX yriioB. [IpoBenuTe
peonTuMH3anuio reoMeTpur MolieKyinbl MetogqoM RHF/6-31G(d). TTomyueHHbIe 3HaYeHUS TakKe
BBHIIMAIIATE B TAOJIUIy. Pe3ynbTaThl ONTUMH3AIMIA CPABHUTE C AKCIEPUMEHTATLHBIMU JaHHBIMH,
HalICHHBIMU NIPU U3y4eHUU JuTeparypsl (cM. CripaBOUHUK XUMHUKA, T. 1. 1p.).
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[Ipoananmu3upyiTe OTHEIBHBIE XapaKTEPUCTUKU DJIEKTPOHHOM CTPYKTYpbl 3aJaHHOMU
MOJIEKYJIIPHOM CHUCTEMBbI: SHEepruM H coctaB MO, HHEPreTHYECKyl0 IuarpamMmy, SHEPTHIO
CBSI3bIBaHMSA, SHEPTUI0 HOHMU3ALNH, d((HEeKTUBHBIC 3apsAabpl aTOMOB. Pe3ynbTaTel pacuera Tam, e
3TO BO3MOXHO, COIOCTABbTE C IKCIIEPUMEHTAIbHBIMU AJaHHBIMU. CHOPMYIHUPYHTE BBIBOIBI.

JlaGopaTopHoe 3aHsiTue 3.

Bocnonws3oBaBmuce nporpammoit GAMESS, co3naiite mpocTpaHCTBEHHOE H300paKeHUE
MOJIEKYJIbI JAUMETUIIOBOrO 3upa. IIpoBenere ONTUMH3ALKUIO €€ TEOMETPHUCCKHX IMapaMeTpoOB
meronoM RHF/6-31G(d). Beinummre B Tabiuily 3Hau€HHs €€ JJIMH CBSI3CH, BaJCHTHBIX YIJIOB.
[TpoBenuTe pPEONTUMHUBAIMIO T€OMETPHH MOJIeKyIbl MertomoMm MP2/6-31G(d). IlomyueHHbie
3HAQUCHUSI TAKXKC BBIMMIINTE B TaOnuily. Pe3ynbTarel ONTHMHU3AIUN CPAaBHUTE C OSKCIEPH-
MEHTAJIbHBIMH JIAHHBIMU, HAMICHHBIMH [IPU U3Y4CHHUHU JTUTEpaTyphl (cM. CIIpaBOYHUK XUMHKA, T. 1.
Ap.).

[Ipoanamu3upyiiTe OTIACIbHBIC XapaKTEPUCTHKH ANIEKTPOHHON CTPYKTYPbI — 3aJaHHOU
MOJICKYJISIDHOM CHCTEMBI: SHeprud u coctaB MO, SHEpreTHYecKyro auarpammy, SHEPIHIO
CBSI3BIBAHMS, SHEPTUIO0 HOHM3AINH, 3()()EKTUBHBIC 3apsbl aTOMOB. Pe3ynbTaThl pacdera Tam, Te
3TO BO3MOYHO, COMOCTABbTE C IKCIIEPUMEHTAILHBIME JaHHBIMH. C(HOPMYIUPYHTE BHIBOIBI.

JlaGopaTopHoe 3ausiTue 4.

Bocnons3oBabmmck nporpammoii  GAMESS, co3naiite mpocTpaHCTBEHHOE M300paKeHHE
MOJIEKYJIbl aneToHa. [IpoBenuTe ONTHMHU3AIMIO €€ TEeOMETPUYECKHX MapaMeTpOB METOJIOM
RHF/STO-3G. Beinuinure B TaONUIly 3HAUCHHS €€ UIMH CBSI3CH, BAICHTHBIX yriioB. [IpoBenute
peonTuMU3aNu0 reoMetpuu Mosiekyasl MmerogoM RHF/6-31G(d). [MonydeHHble 3HAYCHUST TaKKe
BBIMUINKTE B TaOnuiy. Pe3ynbTatel onTUMH3AIMil CpaBHUTE C SKCIIEPUMEHTAIbHBIMU JaHHBIMHU,
HalJICHHBIMU NIPU U3y4eHuu uteparypsl (cM. CripaBOUHUK XUMHUKA, T. 1. 1p.).

[Ipoananu3upyiiTe  OTHENbHBIE XAPAaKTEPUCTHKU  OJICKTPOHHOW  CTPYKTYpHl  3aJlaHHOMN
MOJICKYJISIPHOM CHUCTEMBI: 3Hepruu u coctaB MO, SHEpPreTHYecKyro auarpammy, SHEPTHUIO
CBSI3BIBAHUS, DHEPTHUIO HOHU3AINH, (D (PEeKTHUBHBIC 3apsiabl aTOMOB. Pe3ynbTaThl pacyera Tam, e
9TO BO3MOXKHO, COTIOCTABbTE C IKCIIEPUMEHTAIBHBIME JaHHBIMHA. CHopMyTHpyiTe BBIBOJIBI.

JlabopaTopHoe 3ansiTue 5.

Bocnonb3oBascs nporpammoit GAMESS, co3paiite npocTpaHcTBEeHHOE N300paskeHHe
MOJIEKYJIB TPUMETHIIaMIHA. [IpoBenTe ONTUMH3AINIO €€ TEOMETPHIECKUX MTapaMeTPOB METOI0OM
B3PW91/6-31G(d). Boinwmmkure B TaOMWIly 3HAYEHHWs €€ JUIMH CBs3ed, BAJICHTHBIX YIJIOB.
[IpoBeaure peonTHUMHU3AIMIO TreoMeTpud Mosekyiasl Mmerogom RHF/6-31G(d). Ilomyuennbie
3HAQYEHMsI TaKKe BBHIMUIINTE B TaONMIy. Pe3ynbTaTbl ONTHMH3ALMIA CpPaBHHUTE C DKCIEPH-
MCHTAJIbHBIMH JIAHHBIMHU, HAMICHHBIMU [IPU U3YYCHHUU JTUTEpaTyphl (cM. CIIpaBOYHUK XUMHKA, T. 1.
p.).

[Ipoananu3upyiTe OTIEIBHBIE XapPAKTEPUCTUKUA DIIEKTPOHHOM CTPYKTYpa, 3aJaHHOM
MOJIEKYJISIPHOM CHCTEeMBI: 3Heprun M coctaB MO, 5SHEpreTHyecKyro AuarpamMmy, SHEprHIO
CBSI3BIBaHMS, SHEPTHIO HOHU3AINH, () (PEeKTUBHBIE 3apsIpl aTOMOB. Pe3ynbTaThl pacuera Tam, TIe 3TO
BO3MOYHO, COIIOCTaBbTE C IKCIIEPUMEHTAILHBIMU TaHHBIMU. CHOPMYIHPYHTE BHIBOIBI.

JlaGopaTopHoe 3ansTHE 6.

Bocnone3oBaBmces nporpammoir GAMESS, co3paiite mpocTpaHCTBEHHOE H300pakeHHe
ruapazuHa. [IpoBenTe ONTHMHU3AIMIO €€ TeOMETPUYECKHX IapaMeTpoB merojom B3LYP/6-
31G(d). Bemummmre B TaOMUIly 3HAYCHUS €€ JUIMH CBs3ed, BaJCHTHBIX yrioB. [IpoBemurte
peonTuMH3aLuio reoMeTpur Mosekyasl MetogoM RHF/6-311G(d). [TonydeHHble 3HaUSHUS TaKXKe
BBHIIMAIIATE B TaONIUIYy. Pe3ynbTaThl ONTUMU3AIMA CPABHUTE C SKCIIEPUMEHTATLHBIMU JaHHBIMH,
HalICHHBIMU NIPU U3y4eHUU JuTeparypsl (cM. ClipaBOUHUK XUMHUKA, T. 1. 1p.).

[Ipoananu3upyiiTe OTHENbHBIE XapaKTEPUCTUKH JJIEKTPOHHOM CTPYKTYpbl 3aJlaHHON
MOJICKYJISIPHOM CHUCTeMbI: 3Hepruu M cocraB MO, 5SHEpreTHyecKyro auarpaMmy, SHEpPruio
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CBSI3bIBaHMS, SHEPTUI0 HOHU3AIMHU, 3 eKTUBHBIEC 3apspl aTOMOB. Pe3ynbTaThl pacyera Tam, rie
9TO BO3MOXHO, COIIOCTABbTE C IKCIIEPUMEHTAIBHBIMU JaHHBIMU. CHOpMyIUpyiiTe BEIBOABI.

JlaGoparopHoe 3aHsiTHe 7.

Bocnonw3oBaBmuce nporpammoii GAMESS, co3paiite mpocTpaHCTBEHHOE M300paKEeHUE
MOJICKYJIbl AUXJIOpCHiIaHa. [IpoBemuTe ONTHMU3ALHUIO €€ TeOMETPHUYECKUX MapaMeTPOB METOJIOM
RHF/6-31G(d). Beimumure B TabinIly 3HAYCHUS €€ JJIMH CBS3CH, BaJICHTHBIX yriioB. [IpoBeauTte
PEONTHMHU3ALINIO TeoMeTpUU MoJIeKyIIbl MeTogoM B3LYP/6-31G(d). ITonyuenHble 3HAUCHMS TAKKE
BBIMUINUTE B TaOnuiy. Pe3ynbTaThl onTUMH3AIMA CPaBHUTE C SKCIIEPUMEHTAIBHBIMU JaHHBIMHU,
HaICHHBIMU NIPH U3Y4eHUH auTeparypsl (cM. CipaBOYHUK XMUMHUKA, T. 1. ap.).

[Ipoanamu3upyiTe  OTACIBHBIE  XAapAaKTEPUCTUKU  JJIEKTPOHHOW  CTPYKTYpbl  3aJaHHOU
MOJICKYJISIPHOM CHUCTEMBI: JHEpruu W coctaB MO, SHEpPreTMYecKyr auarpammy, SHEPTHUIO
CBSI3BIBaHMS, DHEPTUIO0 HOHU3AIMHU, 2P PEeKTUBHBIEC 3apsiibl aTOMOB. Pe3ynbTaTsl pacuera Tam, rue
9TO BO3MOXHO, COTIOCTaBbTE C IKCIIEPUMEHTALHBIMU TaHHBIMU. CPOPMYIUPYITE BBHIBOIBI.

JlaGoparopHoe 3ansiTue 8.

Bocnonbs3oBaBmuce nporpammoit  GAMESS, coznaiite mpocTpaHCTBEHHOE HM300paKeHHE
MOJICKYJIbl TUOKCUIA cepbl. [IpoBeIuTe ONTUMH3AIMIO €€ TEOMETPHUCCKUX MMapaMeTpOB METOIOM
RHF/6-311G(d). Beimumure B Tabiuily 3HAUCHHS €€ JUTUH CBs3CH, BAJICHTHBIX yrioB. [IpoBeauTe
PEONTUMH3AIINIO TeOMETPUH MOJIeKyIbl MeToioM B3LYP/6-311G(d). [Tonmy4eHHbIe 3HAUCHHS TAKXKE
BBIMTUIIUTE B TaOmuily. Pe3yibraThl ONTUMH3AIUN CPABHUTE C IKCHCPHUMCHTAIBHBIMHA JTaHHBIMH,
HaICHHBIMU TIPH U3Y4eHUH JuTeparypsl (cM. CipaBOYHHUK XUMHKA, T. 1. Ap.).

[Ipoanasm3upyiiTe OTHEIBHBIE XapaKTEPUCTUKHU JJIEKTPOHHOW CTPYKTYPBI 3aJaHHOU
MOJIEKYJISIDHOM cucTeMBbl: 3Heprun U coctaB MO, 5HEpreTMYecKyr Juarpammy, SHEPIHIO
CBSI3BIBaHMS, SHEPTHIO HOHU3AINH, () (PpEeKTUBHBIE 3apsIpl aTOMOB. Pe3ynbTaThl pacdyera TaM, rie 3To
BO3MOYHO, COIIOCTaBbTE C IKCIIEPUMEHTAIbHBIMU JaHHBIMU. CPOpMYIUpYHTE BHIBOIBI.

JlabopaTopHoe 3ansaTHE 9.

Bocnone3oBaBmuce nporpammoit  GAMESS, coznaiite mpocTpaHCTBEHHOE HM300paKeHHE
Mostekyisl hochuna. [TpoBeuTe ONTHMHU3AIMIO €€ TEOMETPHUECKHX TTapaMeTpoB MeTogom RHF/6-
31G(d). BemumuTte B Tabnuily 3HA4YCHUS €€ JUIMH CBsI3ei, BaJICHTHBIX yriioB. [IpoBemurte
PEONITHMU3ALIUIO TreoMeTprH MoJieKybl MetogoMm B3LYP/6-31G(d). [lonyueHHbIe 3HAUCHUS TaKKe
BHIMMAIIATE B TaOnuily. Pe3ympTaThl onTHMH3anuii CpaBHUTE C DKCIIEPHMEHTAIBHBIMH JAHHBIMH,
HalIeHHBIMU NIPH U3y4eHUH auteparypsl (cM. CipaBOYHHK XMMHUKA, T. 1. ap.).

[Ipoananu3upyiTe OTHENBHBIE XapaKTEPUCTUKHU JJIEKTPOHHOW CTPYKTYPBI 3aJaHHOU
MOJIEKYJISIPHOM CHCTEeMBI: 3Hepruu M coctaB MO, SHEpreTHyecKyro AuarpamMmy, SHEPrHIO
CBSI3BIBaHMS, SHEPTHIO HOHU3AINH, 2 PEKTUBHBIE 3apsIbl aTOMOB. Pe3ynbTaThl pacdyera tam, Ie 3To
BO3MOYHO, COIIOCTaBbTE C IKCIIEPUMEHTAILHBIMU TaHHBIMU. CHOpMYIUpYHTE BHIBOIBI.

JlaGopaTopHnoe 3ausitue 10.

Bocnons3oBaBmces nporpammoit GAMESS, co3maiite TpoCTpaHCTBEHHOE H300paKeHUE
MOJIeKyIIbI qrOopaHa. [IpoBeanTe ONTUMHU3AIINIO €€ TeOMETPUYECKUX apameTpoB MetogoM RHF/6-
31G(d). Bemummmre B TaOMUIly 3HAYCHUS €€ JUIMH CBs3ed, BaJCHTHBIX yrioB. [IpoBemurte
peonTUMH3ALIUI0 TeoMeTpUH MoJeKyIbl MmetooM B3LYP/6-31G(d). [Tony4eHHbIe 3HaUSHUS TaKXKe
BBHIIMAIIATE B TaOMUIy. Pe3ynbTaThl ONTUMU3AINA CPAaBHUTE C SKCIEPUMEHTATLHBIMU JaHHBIMU,
HalJICHHBIMU NIPU U3y4eHUU Juteparypsl (cM. CripaBOUHUK XUMHUKA, T. 1. 1p.).

[Ipoananu3upyiite OTJENbHBIE XApAaKTEPUCTHUKU  DJIEKTPOHHOM  CTPYKTYphl — 3a/JaHHOU
MOJIEKYJISIPHOM CHUCTEMBbI: 3Heprud M cocraB MO, SHEpreTHyYecKylo auarpammy, SHEPTHIO
CBSI3BIBAHMS, JHEPTUIO HOHM3ANH, () ()eKTHBHBIC 3apsasl aTOMOB. Pe3ynbpTaThl pacuera Tam, rie
3TO BO3MOKHO, COTIOCTABbTE C IKCIEPUMEHTAIBHBIMU JaHHBIMU. CHopMyTupyiTe BBIBOIBI.
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JlaGopaTopHoe 3aHsiTue 11.

Bocnonw3oBaBmuce nporpammoii GAMESS, co3paiite mpocTpaHCTBEHHOE M300paKeHUE
MOJICKYJIbl TIEPOKCHIa Bojaopona. IIpoBemuTe ONTHMH3AIMIO €€ TeOMETPHUYECKUX MMapaMeTpOB
meronom B3LYP/6-311G(d,p). BeimuiuTe B TabMIly 3HAYCHUS €€ JUTHH CBSI3CH, BaAJICHTHBIX YIJIOB.
[TpoBeauTE PEONTUMH3AIMIO TCOMETPUH MOJIEKYIIbl MeTtogoM MP2/6-311+G(d,p). ITonyueHubie
3HaYeHUs TAaK)Ke BBIMUIIATE B Tabmuiy. Pe3ynbraTsl ONTUMHM3alMK CpPaBHUTE C IKCIEPHU-
MEHTaJIbHBIMH JAaHHBIMHU, HAlJICHHBIMU [IPH U3y4eHHUH JINTEPaTyphl (cM. ClIpaBOYHUK XUMHUKA, T. 1.
Ap.).

[Ipoananu3upyiTe OTIAEIBHBIE XApPaKTEPUCTUKH  IJIEKTPOHHOW  CTPYKTYPBI  3aJaHHOU
MOJICKYJISIPHOM CHUCTEMBI: 3Heprud u coctraB MO, SHEpreTH4YecKyr auarpaMMmy, SHEpPTrHIO
CBSI3BIBaHMSA, SHEPTUI0 HOHHU3ANHU, () ()eKTUBHBIC 3apsaapl aTOMOB. Pe3ynbpTaThl pacyera Tam, rie
9TO BO3MOXHO, COTIOCTABbTE C IKCIIEPUMEHTAILHBIMU TaHHBIMU. CPOPMYIUPYITE BHIBOIBI.

[IEPEYEHb MOJIEKVJISIPHBIX CHUCTEM, 3AJIOXKEHHBIX B KOHTPOJIBHBIE
3AJAHUS:

Bapuanr | Monekyia [Ipumeyanue

1 CH3Cl DKCIEpUMEHTAIbHBIE
2 CoHsOH JAHHBIE 110 BCEM

3 CH30CH3 MOJIEKYJIaM CM.:

4 CH3COCHz3 CripaBOYHUK XUMHKA, T.
5 (CH3)sN 1 M.-JI1.: Xumus, 1964
6 N2Ha

7 SiH2Cl

8 SO2

9 PH3

10 B2He

11 H>0»

Kpurepun ouenku 1a6opaTopHbix padot

2,5 Oamna: 3amaHue 1Mo paboTe BBITOJHEHO B TOJHOM oOBeme. CTYAEHT TOYHO OTBETHJ Ha
KOHTPOJIbHBIE BOIPOCHI, CBOOOJHO OPUEHTHUPYETCS B NPEIAJIOKEHHOM pEIIEHUH, MOXET ero
MOIU(PHUIMPOBATE TIPU H3MEHEHUH YCIIOBHS 3aa4ui. OTYET BHIIIOJIHEH aKKypaTHO B B COOTBETCTBUHU
C MPeNbABISIEMbIMU TPEOOBAHUSIMH.

2 Ganna: 3agaHue 1Mo paboTe BHIIOIHEHO B MOJHOM oO0beMe. CTyleHT OTBETUJI Ha TEOPETHYECKHE
BOIIPOCHI, MUCIBIThIBasg HeOombine 3arpyaHeHus. KadectBo odopmieHus oTtuera K pabore He
MIOJTHOCTBHIO COOTBETCTBYET TPEOOBAHUSIM.

1,5 6anna (ynoBnerBoputenbHO): CTyIEHT MPaBUIIbHO BBIIOIHUII 33jaHKe K pabdoTe. COCTaBHUII OTYET
B YCTAaHOBIICHHOH (opMe, TMPENCTaBHI pPEIICHUs OOJBINMHCTBA 3alaHUM, MPEITyCMOTPEHHBIX B
pabote. CTYACHT HE MOKET MOJIHOCTBIO OOBSICHUTD MOTY4YE€HHBIE PE3yJIbTaThI.

1 6amr: CtyneHTt HenpaBWIbHO BBIMOIHUI 0T 70% 1o 50% 3aganuii paboThl M HE MOXKET OOBSICHHUTH
MOJIy4YEeHHBIE PE3yibTaT.

0,5 6ama: CTyIeHT HeMpaBWIHHO BBIMOTHWI CBBIMIE 70% 3amanuii paboThl M HE MOKET OOBICHUTH
MOJIy4YEeHHBIE PE3yibTaT.

0 OamroB CTyneHT He BBIIOJHWI BCE 3a/JaHusd pabOThl U HE MOXKET OOBSCHUTH MOJy4yeHHBIE
pe3yibTar

Tembl pedepaToB
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HBOoo~NOO A WD E

0.
11.
12.
13.
14.
15.
16.
17.
18.

MecTo KBaHTOBOM XMMHUHU CPEIIA IPYTHX HAYK
DneKkTpoAHAMUYeCKasl KapTHHA MUpa

KBaHTOBO-1IONIEBAsA KapTUHA MHPA

«YnpTpaduoneroBas katactpodar

Hctopust pa3BUTHS KBAaHTOBOW XUMUU

OmnwiT Peszepdhopna. SAnepnas Mmozaenp aroma

KBanrtoBsie nocrynatel bopa

BosiHOBBIE cBOMCTBa MuKpouacTuil. ['unoresa ne bpois.
JlanbHeliiee pa3BUTHE KBAHTOBOW MEXaHUKH.

Marpuynas mexanuka. Pabotsl I eiizenoepra.

OCHOBHBIE KBAHTOBO-MEXaHUYECKUE MTPUHIUTIBI

Bonnbl 1 BeposTHOCTH.

OcCHOBHBIE MOJIOKEHHS] COBPEMEHHOW KBAHTOBOW MEXAHUKH.
[Tpunnun HeonpenenéunocTu [ elizenoepra

VYpasnenue lIpeaunrepa

IIpuknagHo xapakTep KBAHTOBOW XUMUHU

Bynymee kBaHTOBOM XUMUU

buorpadus. ne bpoiins, bopa, llIpenunrepa, I'efizenoepra

- Kpurepuu ouenku (B 0aax) pedeparon:

Hanucanue pecbepaTa CJICAYCT HAYaThb C U3JIOKCHUA IIJIaHA TCMBI, KOTOpHﬁ Kak MUHUMYM

BKJIFOYAET 3 ITyHKTa. IInan JOJIKCH OBITH JIOTUYHO H3JI0KCH U JOJIDXKCH BKJIIOYATh B cebs BBCIACHHEC U
3aKJIFOYCHUC.

Pedepar 3aBepraercs CIUCKOM HCIIOIb30BAHHOM JIUTEPATYPHI.
3azauu CTy/IeHTa [P HAIMCAaHUU pedepaTa 3aKJII0YAt0TCS B CIEAYIOLIEM:

1. JIOTUYHO U IO CYHICCTBY U3JIOKUTH BOIIPOCHI IIJIaHA,

2. YCTKO C(l)OpMI/IpOBaTB MBICJIN, TIOCJICAOBATCIIBHO U SICHO U3JIOKUTH MaTCpHrall,
IMMPaBUJIbHO UCIIOJB30BATh TCPMUHBI U IIOHATHSA

3. IoKa3aTb YMCHUC MPUMCHATH TCOPCTUYCCKUC 3HAHUA Ha ITPAKTHKE;

4, IMOKa3aTh 3HAHUC MaTCpHraia, pCKOMCHAOBAHHOTO 110 TEME;

5. HUCIIOJIB30BaTh JJI OKOHOMHYCCKOTO 000CHOBaHUS HGO6XOI[I/IMBII71

CTaTUCTUYECKUI MaTepuall.

Pedepart onenuBaetcs npenogaBareneM Kadeapsl Mo CIeAYIOUIM KPUTEPHUSIM.

O6nbem pedepara qomkeH ObITh HE MeHee 12-18 cTp. MalTMHOMTUCHOTO TEKCTa (aHAJIOT —
KoMIbroTepHbIN TeKeT Time New Roman, pazmep mpudTta 14 yepes nmonropa uHTepBana),
BKJIrO4asd THTynBHBIﬁ JIUCT.

[Tpu oueHKe YpOBHS BBIIIOJIHEHUS! pedepara, B COOTBETCTBUU C MOCTABJIECHHBIMU LIEISAMH AJIS

JAHHOTO BHJIa y4eOHOU AESITeNbHOCTH, MOTYT KOHTPOJIUPOBATHCS CIEAYIOIINE YMEHHUs, HABBIKUA U
KOMITETCHIINH

- yMeHHe paboTaTh ¢ OOBEKTaMHU HW3YYCHHs, KPUTUYECKUMHU HUCTOYHHKAMHU, CIPABOYHON U
SHUMKJIONEINYECKON JIUTEPATYPOl;

- YMEeHHE cOOUpaTh U CUCTEMATU3UPOBATh MPAKTUYECKUI MaTepHal;

- YMEHHE CaMOCTOSTEIbHO OCMBICIIATH MTPOOJIEMY Ha OCHOBE CYILIECTBYIOIINX METOJIUK;

- YMEHHE JJOTUYHO U TPAMOTHO HM3JIaraTh COOCTBEHHbBIE YMO3AKIIOUEHHS 1 BHIBOJIBI;

- yMeHHUe co0JIr01aTh GOpMy HAyYHOTO UCCIIETOBAHUS;

- YMEHHE TOJIb30BAThCSI MI00ATEHBIME HH(DOPMAIIMOHHBIMU PECYPCAMU;

- BJIaJICHE COBPEMEHHBIMH CPEJICTBAMH TEJIEKOMMYHUKAITUH;

- CIOCOOHOCTH ¥ TOTOBHOCTH K UCTIOJIb30BAHMIO OCHOBHBIX IPUKJIATHBIX MPOTPAMMHBIX CPE/ICTB;

- CITIOCOOHOCTH CO3/1aTh COJIEPKATENbHYIO MTPE3EHTAINIO BBIMOJIHEHHON paboTHI.
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Kpurepun onenkn pedepartos (B 6an1ax)

- 0 GannoB BBHICTABISETCA CTYAEHTY, €CIIM CTYIAEHT HE MMEET Npe/ACTaBleHUs 00 00CyXaaeMoM
BOIIPOCE;

- 1 Gamn BBICTaBIAETCS CTYIOCHTY, €CIIM CTYIEHT HMeeT (parMeHTapHble NpPEJCTaBICHUS 00
00CyXx/1aeMOM BOIIpOCE (CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IIPEAMETa, He
YMCET JACJIaTb AaApPrymCeHTHPOBAHHBIC BbIBOALI W IMPHUBOJUTL TMPUMCPBI, IIOYTHU HC BJIAACCT
MOHOJIOTUYECKOI peublo, HE BIAJEeT TEPMHUHOJIOIUEH, IMPOSBISET OTCYTCTBHE JIOTMYHOCTH U
MIOCJIEIOBATEIBHOCTBIO M3JI0KEHUS, JETaeT OMMOKU, KOTOpbIe HE MOXET HCIPAaBUTh Jaxe MpPU
KOPPEKLMH IIPEroiaBaTesieM, OTKa3bIBaeTCsl OTBEUaTh HA 3aHATHH);;

- 2 Oama BBICTABJISACTCS CTYACHTY, €CIM CTYACHT HWMEET HEMOJHbIE IPEICTaBICHUsI 00
00CyX/1aeMOM BOIIpoce (CTyIEHT AEMOHCTPHPYET HE3HAaHHE TEOPETUYECKHUX OCHOB IpPEIMETa, He
yMEET JIeIaTh apryMEeHTHPOBAHHBIC BHIBOJIBI M IPUBOIUTH IIPUMEDPHI, TOKA3bIBAaCT cllaboe BIIaJCHNE
MOHOJIOTHYECKOM PCUbrO, HC BJIAACCT TepMI/IHOJIOFI/Ief/'I, MMPOsABJIACT OTCYTCTBUC JIOTUYHOCTU U
MI0CJICIOBATEIBHOCTBIO M3JIOKEHUS, JeNaeT OMIMOKH, KOTOPBIE HE MOXET HCIPABUTh Jaxe IPU
KOPPEKIMH MPEToIaBaTesIeM, OTKa3bIBaeTCsl OTBEUATh Ha 3aHATHH);

- 3 Oaj1a BBICTABIISICTCS CTY/ICHTY, €CIIM CTYACHT UMEET HE B JOCTATOYHOU Mepe chOPMHUPOBAHHBIC
U COJIeprKallie CYLIECTBEHHbIE IMPOOENbl MpeACTaBieHUs 00 00CyKJaeMOM BOIpPOCE (CTYIEHT
JIEMOHCTPUPYET HETITyOOKHE TEOPETHUECKUE 3HAHUS, MPOSBISET C1a00 COPMHUPOBAHHBIC HABBIKU
aHaJu3a SBJIICHUM M IPOLECCOB, HEAOCTATOYHOE YMEHHUE JI€JaTh apryMEHTHPOBAHHBIE BBIBOJBI U
NIPUBOJIUTH TIPUMEPBI, TIOKAa3bIBACT HE JIOCTATOYHO CBOOOTHOE BIIAJICHHE MOHOJOTHYECKOW PEUbIo,
TepMI/IHOJIOI‘I/Ief/'I, JJOTUYHOCTBIO M IIOCICAO0BATCIIBHOCTBIO HM3JIOKCHUS, ICJIACT OIHI/I6KI/I, KOTOPBIC
MOYKET UCTIPABUTh TOJIBKO IPU KOPPEKIIUH MPETIOIaBATEIIEM ),

- 4 Qana BBICTaBIAETCS CTYICHTY, €CIIM CTYIEHT HUMeEeT COPMHPOBAHHBIC, HO COJEpIKAIUe
OTJEINIbHBIC MPOOEIIBI TIPEACTABICHUS 00 00CYX1aeMOM BOIPOCE (CTYACHT JEMOHCTPUPYET MPOYHBIC
TCOPCTUUCCKHUEC 3HAaHHWA, BJIAACCT TepMHHOJIOFPleﬁ, ACIaCT AapryMmeHTHPOBAHHBLIC BBLIBOAbI H
0000IIeHNs1, TIPUBOJIUT MPUMEPBI, TOKA3bIBAET CBOOOHOE BJIaJICHUE MOHOJOTHYECKOW PEUblo, HO
IIpru 3TOM ACJIACT HCCYIICCTBCHHBIC OIHI/I6KI/I, KOTOPBIC 6I)ICTpO HCIIPABJIACT CaMOCTOATCIBHO WJIN
IpY HE3HAUUTENbHON KOPPEKIIUHU MpernoiaBaTeieM);

- 5 OanoB BBICTABISAETCS CTYAEHTY, €CIM CTYIEHT UMeeT CPOPMHUPOBAHHBIE CHUCTEMATHUYECKUE
MpeACTaBICHUsT 00 00CYX/IaeMOM BOMpoce (CTYACHT JEMOHCTPUPYET CUCTEMHBIE TEOPETUUYECKHE
3HaHUS, BJIaJIeeT TEPMUHOJIOTHEH, JlelaeT apryMEeHTHPOBAHHbIE BBIBOJBI M 000OIIEHHS, TPUBOAUT
NPUMEPHI, MOKAa3bIBa€T CBOOOTHOE BJAJIEHHE MOHOJOTHMYECKOW PEUYbI0 M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUHSIOIUE BOIIPOCHI).

TecrtupoBanue

1) Kakoe mnpubnmxenue wucnonp3yercss i pemieHust ypaBHeHusi Ilpenunrepa s
MHOT'03JIEKTPOHHBIX aTOMOB?

A) bopna-Onnenreiimepa;

b) He3aBUCHMBIX YacTHIL;

B) monekynapHbIx opbutaei;

') BasileHTHAs aNMpPOKCUMAITHS.

2) Kakoe mnpubmmwkeHnue wucnoib3yercss g pemeHus ypaBHenus Ipenunrepa ams
MHOT03JIEKTPOHHBIX aTOMOB?

A) pEIATUBUCTCKYIO U HEPEIATUBUCTCKYIO;

b) Hlpenunrepa u ne bpoiins;

B) BosIHOBYI0 M KOPITYCKYJISIPHYIO;

I') aToMHYIO 1 MOJIEKYJISIPHYIO;

J1) TBEpIOrO TENa U KUIKOCTEH.

3) B kBaHTOBOM Me€XaHHMKE BBIACSIOT JBE OCHOBHBIC UCHU:
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A) BOJTHOBOM MPUPO/JIbI CBETA M KOPITYCKYJISIPHOU MPUPO/IbI BEIIECTBA;

b) xoprycKkynspHO-BOJIHOBOTO Ayalli3Ma U JUCKPETHOCTh U3MEHEHUS (PU3NUECKUX BEJTUUHH;

B) BomHOBO# npupoABI BELIECTBA U KOPITYCKYJIIPHON MIPUPOIBI CBETA,

') HenpepBhIBHOCTH U JUCKPETHOCTH U3MEHEHHS (PU3NUECKUX BEIHMUMH;

) nenenuss MUKpodacTuI] Ha GepMUOHBI 1 O030HBI M HEYCTPAHUMOCTD BIUSHUS U3MEPHUTEIHLHOTO
npubopa Ha COCTOSIHUE UCCIIEyEMOro 00BEKTa.

4) JloToHleanbHast SHEprusi aToMa K 3JEKTPOHY MOXXHO MPHUOJIMKEHHO OXapaKTepH30BaTh
SHEpruen

A) Hmwxweii BakanTHOH aromHo# oputanu (HBAO);

b) Bepxwueii BakanTHoi1 atroMHolM oputanu (BBAO);

B) Hwxwneit 3ansToii aromuoit oputanu (H3AO);

I') Bepxwueit 3ansToit aromuoit oputanu (B3AO).

5) Beibepure BepHoe yrBepxkaetue. Ecnu {Ei} — Habop cOOCTBEHHBIX 3HaUCHHIT TraMuibTronnana H
B ypaBuenuu HY¥i = EiVi, 1o ...

A) -3Heprus CUCTEMBbI B i-COCTOSIHUHY;

b) - sueprus cucremsl, a npu >0 He UMEIOT GUZUYECKOTO CMBICIIA;

B) - nonnast sHeprus cucTemsl,

') - monHas sHEPTUsl CUCTEMBI;

) - s mro0bIX 1 1 j.

KpuTepuu U MeTOIMKA OlleHUBAHHUS P€3yJILTATOB TECTHPOBAHMS
Opun tectoBsiit Bonpoc (30 BOompocoB).
- 0,333 Gasa BBICTABISIETCS CTYACHTY, €CITH OTBET NMPaBHIILHBIN,

- 0 6ayI0B BBICTABIIACTCS CTYNIEHTY, €CIH OTBET HETPABHIIbHBIMA.

KoMmuiekT 3agaHuii 1yt KOHTPOJIbHOM padoTsl Ne 1
no aucuuiimHe KBaHToBass MeXaHHMKa M KBAHTOBASI XUMUS

Bapuanr 1
2

1. HaiinuTte coOCTBEHHOE 3HaUEHHE OIlEepaTopa ™
X

. (nNx
,ecaun T (X) :158|n(3Xj :
2. Pemmte ypaBHeHHE Cc(EpUYECKOH TapMOHUKH JUIS BOAOpOJONoAoO0Horo atoma N mpw
ycioBuH, uto 1=2, m=1.
3. Ompenenure paauaabHYO 9acTh BOJTHOBOH (DYHKIIMH BOAOPOIOIOO0HOTO aToMa JTs CITydast
n=3, I=2.

Bapuant 2
2

1. HaiiauTe coOCTBEHHOE 3HAUCHUE OmepaTopa ™
X

Nz
,ecm T (x)= 5003(6XJ.
2. Pemmte ypaBHeHHE Cc(epHUUECKOH TapMOHUKH JUIS BOAOPOJONoA00HOoro aroma N mpw
ycioBud, uto 1=2, m=-1.
3. Ompenenure paauaibHYO 9acTh BOJTHOBOH (DYHKIIMH BOAOPOIOIOO0OHOTO aToMa JTS CITydast
n=2, I=1.

- Kputepuu u MeToinka oleHMBAHUSA Pe3y/JbTATOB KOHTPOJIbHBIX padoT

- 10 6amT0B BEICTABISIETCS CTYICHTY, €CITH PadO0Ta BBITIOHEHA B IIOJIHOM 00bEME U H3JI0KEHA
IPaMOTHBIM SI3BIKOM B OIPEAETICHHOM JIOTMYeCKOM MOCIeI0BaTEeIbHOCTH C TOYHBIM HCIIOJIb30BaHHEM
CHEeHATH3UPOBAHHON TEPMUHOJIOTHH; TIOKa3aHO YBEpEHHOE BIIaJICHUE HOPMAaTHBHOW 0a30ii;
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- 8-9 GayI0B BBICTABIISIETCS CTY/ICHTY, €CIIM paboTa BBINOJIHEHA B TOJTHOM 00beMe, HO HMEET
OJIVH U3 HEJOCTATKOB:

B pa60Te AONYIICHBI OJUH-ABA HEAOYETA ITPHU OCBECIICHUKW OCHOBHOI'O COACPKaHU OTBCTA,

HCT onpez[eﬂeHHoﬁ JIOTHYECKOU IIoCJIICJ0OBATCIbHOCTH, HETOYHO HCIIOJIB3YCTCA
CIICUAJIM3UPOBAHHAA TCPMUHOJIOI'UA;

- 6-7 GaJJIOB BBICTABISETCS CTYIEHTY, €CIIM paboTa BHIMOIHEHA HETOJIHO, HE TOKa3aHo ol1ee
MOHMMAaHHUE BOMNPOCA, UMEIHUCh 3aTPYAHEHUS WIM JOMYIIEHbl OMMOKH B ONpPEIEICHUU TMOHSITHUM,
HCIIOJIb30BAHUU TEPMUHOJIOTHH, IPY 3HAHUH TEOPETUUYECKOT0 MaTepHalia BbIsBICHA HEIOCTATOUHAS
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

- 4-5 GaJIOB BBICTABIIACTCS CTYICHTY, €CIIHM CTYICHT BBIIIOJIHII KOHTPOJIBHYIO Pa0OTy MEHee
gyeM Ha 50 %.

- 1-3 Ganna BBICTABIACTCS CTYACHTY, €CIIH CTYJCHT BBIITOJHHUI KOHTPOJIBbHYIO paboTy MeHee
gyeM Ha 70 %.
- 0 GayuIoB BBICTABIAETCS CTYICHTY, €CIM . CTYJCHT BOOOIIE HE TNPHCTYNAI K BBHITOJHEHUIO
KOHTPOJIbHON paboThI.

4.3.Peiimunz-nian Oucuuniunbl

PeliTnHr—11aH AMCHUIUIMHEL ipezicTaBieH B [Ipunoxennn 2.
Kputepusimu orieHUBaHUs SIBISIOTCS 0aJlTbl, KOTOPBIE BHICTABIISIFOTCS MPENOIaBaTeIeM 3a

BUJIBI IEATEILHOCTH (OIIEHOYHBIE CPE/ICTBA) [0 UTOTAM M3YYEHUSI MOAYJIEH AUCIUTUINHBI,
MEPEYUCIICHHBIX B PEUTHUHT-TJIAaHE TUCIUIUIMHBI, TS 9K3aMeHa: TeKYIIUil KOHTPOIb — MAKCUMYM
40 6ayoB; pyOeKHBIH KOHTPOJIb — MakcuMyM 30 OaJI0B, TOOHIPUTETbHBIEC 6a/LTEI — MakcuMyM 10.

[TepeBon ouenku u3 100-6amibHON B 4eThIpeX0aUIbHYIO IPOU3ZBOJUTCS CIAEAYIOIINM 00pa3oM:
- oTim4HO — OT 80 10 110 6atoB (Bkitouast 10 moonpuTenbHbIX 0aioB);
- xoportio — ot 60 1o 79 6anoB;
- YAOBJIETBOPUTEILHO — OT 45 10 59 6aios;
- HEY/IOBJIETBOPUTEIBHO — MeHee 45 6auioB.

Buowt camocmoamenwvnoii pabomot:

- UIBYUCHUC OCHOBHOH U )IOHOHHHTCHBHOﬁ JIMTCPATYPHI B LHEIIAX CAMOIIOATOTOBKH,

- KOHCIIEKTUPOBAHNE MaTepUaIOB HAYUYHOUN U yueOHOM TUTepaTyphl M0 YKa3aHUIO MPENo/1aBaTes;
- pelIeHne TECTOB I10 3a/IaHUIO TPETIOAABATENS;

- IOATOTOBKA K 3aHATHSM, IPOBOJUMBIM B HHTEPAKTHUBHOU (hopMme;

- HamFcaHue pedepaTa Mo 3aJaHHIO MPETI0aBaATES.

Dopmul meKyuieco KOHmMpPONA:

- IpOBepKa J1a00opaTOpHBIX paboT

- YCTHBIHN OIPOC Ha JIADOPaTOPHBIX 3aHATHUSIX
-peleHre TUIOBBIX 33134

QOPMII pyﬁleCHOZO KOHRmMpoaa —mecmuposanue, NUCbMEHHAAl KOHMPOJbHAA pa60ma.

(DOPMbl npomeafcymouuoﬁ ammecmauuu no umozam 0C60€eHuUA 0ucuunﬂuub1 — IK3AMEHNH.
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5. YueOHO-MeTOAMYECKOEe U HH(pOpPMALIMOHHOE 00ecneyeHHe TN CIMTITUHBI

5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpPaTypPhbl, HEOOXOAUMOM ISt
OCBOEHHUS TUCUMILINHBI

OcHoBHas JInTEepaTypa:

BapaHoBsckui, B.W. KBaHTOBas MexaHWKa 1 KBaHTOBas XMMUS [AreKTpoHHbIM pecypc] / B.A.
BapaHoBckmin. — 3InekTpoH. gaH. — CaHkT-MNetepbypr : J1aHb, 2017. — 428 ¢. — [loctyn K
TEKCTY OJJICKTPOHHOTO U3JaHUS BO3MOXEH dYepe3 ODIEKTPOHHO-OMOIMOTEYHYIO CHCTEMY
uznarenanscrsa "Jlanp":: https://e.lanbook.com/book/92941. — 3arn. ¢ akpaHa.

Bapanosckuii B.1. KBanToBasi MexaHHKa ¥ KBAaHTOBas XUMHS : yueO. MOco0. sl CTYI. BY30B,
00y4. mo xumud. crett. / B. . bapanosckuii .— M. : Axagemus, 2008 .— 383 c. — (Bricmiee
npodeccuonanbHoe oOpasoBanue) .— Pexum pgoctyna  http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+1160+default+2+1+F+1.2.840.10003.5.102+rus.

Maiiep U., N30panHbie IN1aBbl KBAHTOBOW XMMHH: J0Ka3aTeIbCTBAa TEOPEM U BBIBOJ (hopmyi
[DnexTpoHHEIH pecypc] : yuedHOoe mocodue / Matiep U. ; mox pen. A. JI. Uyrpeesa ; mep. ¢ aHIJL

M. b. Hdapxosckoro, A. M. TokmaueBa. — DnekTpoH. JaH. — MockBa : M3naTenscTBO
b

"JlabopaTtopus 3Hanuit", 2017. — 387 c. — JIOCTYII K TEKCTY JIEKTPOHHOTO U3/IaHUS BO3MOKEH

yepes D1eKTPOHHO-OUOINOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp"::

https://e.lanbook.com/book/94102. — 3ar. ¢ skpaHa.

[Mupenscon, B.I'. KBantoBas xumus. Moiekyabl, MOJIEKYISpPHbIE CUCTEMBI M TBEpHAbIC Tena
[DnexTpoHHEIH pecypc] : yae6HOe mocodue / B.I'. lupenbcoH. — DnekTpoH. 1aH. — MockBa :
UznatensctBo "Jlaboparopust 3nanmit", 2017. — 522 c¢. — JlocTyn K TEKCTy 3JEKTPOHHOTO
U3JIaHUS BO3MOJKEH uepe3 OIJEeKTPOHHO-OMOJMOTEUHYI0 CcucTeMy wu3aarenscTa '"Jlanp'"::
https://e.lanbook.com/book/94104. — 3arn. ¢ skpana. Kucenés B. B. / KBantoBas MexaHuka.
Kypc nexuuii / M.: MITHMO, 2009. - 560 c.

Hemunosuy, B.I1. MatemaTuyeckne OCHOBBI KBAHTOBOM MEXaHUKH [DJIEKTPOHHBIN pecypc] :
yaebnoe nocodue / B.I1. lemunoBuy. — DnextpoH. nan. — Cankr-IlerepOypr : Jlans, 2005. —

200 c¢. — JlocTym K TEKCTy O3JEKTPOHHOTO M3JaHHs BO3MOXEH uepe3 JIEKTPOHHO-
oubmmorteuHyto cucremy msnarensctBa "Jlawp'":: https://e.lanbook.com/book/604. — 3ari. ¢
JKpaHa.

Kpamennana B.M. KBaHTOBas XMMHS M KBaHTOBas MEXAHMKAa B NPUMEHEHMHM K 3aJadaM
[OnexTponnslii pecypc] / B.M. Kpamenunnun ; E.I'. 'azenayp ; JI.B. Ky3smuna .— Kemeposo :
KemepoBckuii rocynapctBeHHbli yHuBepcuter, 2012 .— 56 c. — Pexum pocryna:
http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+1160+default+9+1+F+1.2.840.10003.5.102+rus;
‘http://biblioclub.ru/index.php?page=book&id=232678>.

KBanToBOXMMHYECKOE MOJEIUPOBAHUE OPraHMYECKUX MOJIGKYJT H  peakuuil. Bwibop
npubimkeHus. [DIeKTpoHHbIN pecypce]: yue6. nocobue / M.B. Bakynun [u np.]; bamkupckuii

rocynapcTBeHHbIl yHuBepcuter. — Yda: PUL baml'V, 2015. — DnektpoH. Bepcus meu.
nyonukanuu. — JloCTyn K TEKCTY 3JIEKTPOHHOTO HU3JaHHUS BO3MOXKEH uepe3 DIJIEKTPOHHO-
OMOINOTEUHYIO CUCTEMY «DNeKTpOHHAs 6ubanoreka baml'V»: —

<URL:https://elib.bashedu.ru/dl/read/VVakulin Latypova Talipov Kvantovohimicheskoe
modelirovanie up 2015.pdf>.

JlonoJiHUTE/IbHAA JIUTEPATYpA!

Xypcan C.JI. MeToauueckue ykazaHUs JJsl CEMUHAPCKUX U MPAKTUYECKUX 3aHATHH MO Kypcy
"KBaHTOBas MexaHuKa U KkBaHTOBas xumus'(paznen "KBanroBas mexanuka" : YdyeOHoe mocobue
/ C.JI.Xypcan,Yu.-nayuy.komiuiekc "Unterpauus” .— Ya : Peaktus, 2000 .— 43c. : w1 —
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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

O0s3.5k3. — ISBN 5883330681 (becrut.). <URL: http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+3920+default+7+1+F+1.2.840.10003.5.102+rus>.

9. Epwmaxos, A. . KBanToBast MexaHHKa U KBAaHTOBAsI XUMHUS : yue0. OCO0. U CTY/. BYy30B, 00yY.
o criert. BITO 020101.65 "Xumus" / A. U. Epmakos .— M. : FOpaiit, 2010 .— 555 ¢. — (OcHOBBI
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>.

10. monbckuid, 3.B. Atomuas ¢uszuka. Tom 2. OCHOBBI KBAaHTOBOW MEXaHHUKH U CTPOCHUE
AJIEKTPOHHON 000JI04KM atoma [DnekTpoHHbI pecype] : yuebnumk / 3.B. Ilnmombckmif. —
OnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2010. — 448 ¢. — JloCcTyI K TEKCTY JIEKTPOHHOTO
U3JJaHUA BO3MOXKEH uepe3 OJEKTPOHHO-OMOIMOTEUHYI0 CHUCTeMy wu3aarenbcTBa "Jlanp"::
https://e.lanbook.com/book/443. — 3ari. ¢ sxpaHa.

11. CrenanoB H.®. «KBaHTOBasi XUMUs U KBaHTOBas MeXaHuKay : yue0. mocooue / H. @. CremaHoB,
B. U. Ilynemmes .— M. : MI'Y, 1991 .— 384 c. : mn. — 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 TeOpUH [ DIEKTPOHHBIN pecypc]|: MeToIn4YecKne yKa3aHus K MPOBEICHHIO
MPAKTUYECKUX 3aHATUH MO KBaHTOBOM Teopuu: Y.2 / bamkupckuil rocyaapcTBEHHBIN
yHuBepcuteT; cocT. P.M. BaxuroB. — VYa: PUL baml'V, 2017. — DnekTpoH. Bepcus meu.

Hy6J'II/IKaI_II/II/I. —_— [[OCTyrI K TeKCTy QJICKTPOHHOI'O H3JaHHUA BO3MOKCH 4YCpPE3 9J'ICKTpOHHO-
OMOTMOTEYHYIO CUCTEMY «INEeKTPOHHAS oubroTeka bamlV»:. —
<URL:https://elib.bashedu.ru/dl/local/Vahitov sost Zadachi po kvantovoj

teorii mu Ch2 mu 2017.pdf>.

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTu « AHTEepHET» U
NMPOrPaMMHOI0 o0ecredeHnsl, He00X0AUMBIX JIs1 OCBOCHHS 1Y CHUTLTHHbI

VYHuBepcuter oOecrieyeH HEOOXOIMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTrPaMMHOTO
obecrieueHust TUCIUIUIAH (MOTYIeH).
1. DnexTponHas oubnmoreuHas cucrema «I3b bamlY» - https://elib.bashedu.ru/
2. DOnexTpoHHas OuONMOTEYHass cuUcTeMa «YHHUBEpCUTETCKas OHOJIMOTEeKa OHJIAWH» -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEUHAs CHCTeMa U3aaTeabcTBa «Jlanby - hitps://e.lanbook.com/
4. DnexTpoHHbIH Katanor bubnuoreku baml'y - http://www.bashlib.ru/catalogi/
5. VHuBepcanbHasg ba3pl mansHbix EastView (#0CTynm K AJIEKTPOHHBIM HayuyHBIM JKypHajlam) -
https://dlib.eastview.com/browse
6. Hayunas snextpoHHas 6ubanoreka - elibrary.ru (IOCTyH K 3JIEKTPOHHBIM HAY4HBIM JKypHajaMm) -
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 .
Jlunen3uu 6eccpoyHbIe
8. Microsoft Office Standard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. JIunien3uu 6eccpounbie
9. Kaspersky Endpoint Security mis 6usneca - Crangaptbiil. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok aerictBus aunen3uu 110 25.09.2019
10. Linux OpenSUSE 12.3 (x84 _64) GNU General Public License.
11. Cucrema nenTpanuzoBaHHoro rectupoBanus bamly (Moodle). YauBepcanbHas 00ecTBeHHAS
muuen3us GNU.
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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
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+3920+default+1+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+3920+default+1+1+F+1.2.840.10003.5.102+rus
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_mu_Ch2_mu_2017.pdf
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_mu_Ch2_mu_2017.pdf
https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

6. MaTrepuajbHO-TeXHHYecKasi 0a3a, HeoOXoauMMasi IS OCYUIECTBJIEHUsS] 00pPa30BaTeJLHOI0

nmpounecca nmo IMCIuIJInue

kopnyc), ayzutopust Ne 305
(xumak koprmyc).

2.y4yeOHble ayTUTOPUM ISl
NpoBeieHUs! 3aHATHI
CEeMHHAPCKOro THNA:
ayautopuss Ne 004 (xumdak
kopmyc), ayautopus Ne 005
(xumak kopmyc).

3. yueOHasi ayauTOpHs ISt
NpoOBe/leHUs] TPYNNOBBLIX H
WHIUBHUIYATBHBIX
KOHCYJIbTAIMIA:  ayAUTOpHS
Ne 405 (xumdak kopmyc),
ayauropusaNe3 11 (xumopax
Kopiryc), aymuropusiNe 310
(xumbak Kopiyc), ayauTopus
Ne 305 (xumdak xopyc),
aymuropuss Ne 001 (xumdak
kopmyc),ayauropust Ne 002
(xumpak Kopmyc),ayauTOpHSs
Ne 006 (xumdak
kopmyc),ayauropust Ne 007
(xumbak KopIyc),ayAuTOpUs
Ne 008(xumdax Kopiryc)

4. yyeOHasi ayaMTOpHUS s
TeKyIIero  KOHTPOJAsI M
NPOMEKYTOYHO

arTrecTanmuu: aygurtopus Ne
405 (xumdak KOpITyC),
aynuropusNe311 (xumdak
Kopmyc), aymuropusiNe 310
(xuMbak KopIryc), ayauTopus
Ne 305 (xumdak xopiyc),
aymuropuss Ne 001 (xumdak
kopnyc),ayautopust Ne 002
(xumak Kopmyc),ayauTopHs
Ne 006 (xumpax
kopnyc),ayautopust Ne 007
(xuMpak KopIyc),ayAuTOpUs
Ne  008(xumak  Kopmyc),
aymuropust Ne 004 (xumdax
kopmyc), ayautopus Ne 005
(xumdak koprmyc).

HOyTOYK,poekTop Mitsubishi XD 600U, skpan c

anektponpuBonoM Projecta 183*240cm Mattewhite.
Aynuropus Ne 310

YuebHas MeOels, yaeOHO-HATIIIHBIC TOCOOMS, JOCKA,

HOYTOYK,MYJIbTUMEIHA-TIPOCKTOP Mitsubishi

EW230ST, sxpan HacteHHsIit ClassicNorma 244%183.
Aynurtopus Ne 305

VYuebHas MeOeITb, yueOHO-HATIISIIHBIC TOCOOMS, OCKA,

HOYTOYK,MYJIbTUMEIUA-TIPOCKTOP Mitsubishi

EW230ST, skpan nacrennsiii ClassicNorma 244*183.

Aynurtopus Ne 004
VYuebnas Mebelnb, yueOHO-HAMISAIHbIC TOCOOUs, TOCKa,
kommytatrop HP  VI1410-24G, nepcoHanpHbIH

kommbpioTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gb, 19" - 15 i, mkad nacrenusrii TLK6U.

Aynutopus Ne 005
YyeOHast meOenb, yaeOHO-HATTSITHBIE TIOCOOHS, TOCKa,
KOMIIBIOTEP DEPONeos 470

MDi5_3450/4GDDR/T500 G/DVD+R wu wmouutop
ViewSonic 21.5 - 13 mwt, mkadp TLK TWP-065442-G-
GY, mwkadp wmontaxueii NT PRACTIC 2MP47-
610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mkad
HacteHHbiid TLKOU.
Aynautopusi Ne 001
YueOHast Mebenb, yueOHO-HATISIHBIC TIOCOOUS, JOCKa
Aynuropus Ne 002
YueOHast Mebelb, yaeOHO-HATISIHBIC TIOCOOUS, JOCKa
Aynuropus Ne 006
YueOHast Mebenb, yueOHO-HATISIHBIC TIOCOOUS, JOCKa
Aynutopusi Ne 007
Yuebnas mebeinb, yueOHO-HArsIHbIE TOCOOUs, TOCKa
Aynutopusi Ne 008
Yuebnas mebeinb, yueOHO-HArIsAHbIE TOCOOUs, TOCKa
YuranabHblii 327 Ne 1
Hayunsrit n yueOub1il Gona, HaydHas nepuonmka, 11K
(MOHO0II0K) - 3 mIT, HeorpaHuueHHBIH TocTyn K ObC n
B/I; xonmuecTBO MocaouHbIX MeCT — 76.
YuraabHblii 320 Ne2
Hayunslit u yueOHbIi (onz, HaydHas nepuoauka, [1K
(MOHOOJIOK), TOAKITIOYEHHBIX K ceTd HTepHeT, — 8 mT.,
HeorpannueHHbl goctyn k OBC u BJl; xomuuecTBO
rocagouHbIx MecT — 50.
YurajabHbli 327 Ne 5§
Hayunsrit n yueOub1il Gona, HaydHas nepuonmka, 11K
(MoOHOOOK) - 3 T, HeorpaHudeHHBIH qocTym K OBC n
BJI; KoMM4YeCcTBO MOCaIOYHBIX MECT — 27.
UurajabHblii 32 Ne 6

HaumenoBanue Bun 3ansTuii Haunmenosanue
CIICHUAIIN3UPOBAHHBIX 060py,I[OBaHI/IH,
ayJIUTOpUi, KAOMHETOB, IIPOrpaMMHOTO
nabopaTopuii obecrieueHus
1. yuye6nas aynuropus Ajist Aynuropusi Ne 405 1. Windows 8 Russian.
MPOBEIECHHUs 3aHATHH | YueOHast wmeOenb, y4eOHO-HArsiAHBIE — MOCOOWS, Windows Professional 8
JIEKIIMOHHOT0 JIOCKa,HOYTOYK,MyIbTHMEINa-IpoekTOop  Mitsubishi Russian Upgrade.
Tunazaymuropust  Ne 405 | XD3200U, skpan c¢ asnekrponpuBonoM 300¥400cm Horosop Ne 104 or
(xumdak xopmyc), ayautopus | SpectraClassic. 17.06.2013 r. JInuensun
Ne311  (xumdak  kopiyc), AynuropusiNe 311 OeccpovHbIe
ayautopusiNe 310 (xumdak | YueOnast MmeOesb, yueOHO-HaTIISIHBIE TOCOONS, TOCKa, 2. Microsoft  Office

Standard 2013 Russian.

HoroBop Ne 114 or
12.11.2014 r. JIuneH3zuun
OeccpodHbIe

3. Kaspersky Endpoint
Security mis Om3Heca -
CranpaptHelid. [{orosop
Ne31806820398 oT
17.09.2018 r. Cpok
JEUCTBUSL JIUMIICH3UU JI0
25.09.2019

4. Cuctema
LEHTPATN30BAaHHOTO
tectupoBanuss  baml'V
(Moodle).
VYHuBepcanpHas
0OIIeCTBeHHAS JTUIICH3HA
GNU

5. LinuxOpenSUSE 12.3
(x84 _64)
GNUGeneralPublicLicen
Se
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5. nOMeLIeHus Jid §:

caMOoCTOSATeAbHOI
padorbi:unTanbHbIN 3a51 Nel
(TmaBHBIHA KopITyC),

YUTaJIbHEIN 371 Ne2 (dpu3mar
KopIyc-y4eGHoE),

YUTAJIBHBIA 3al No5
(TymMaHUTapHBIH KopITyc),
YHUTAJbHBIN 3al Ne6
(yueOHsIit KOpIIyC),
YHATAJIbLHBIN 3ai No7

(TyMaHHUTapHBI  KOPIIYC),
naboparopus Ne 418
(xumdax xoprmyc)

6. momelenue 1151 XpaHeHHUsl
U NpopHIAKTHYECKOT0
o0CIy:KUBAaHUA  y4eOHOro
o0opynoBaHusi: 1aboparopus

Ne 416 (xumobak xopmyc).

Hayunslit u yueOHbIil ponn, HaydHas nepuoauka, ITK
(MOHOOJIIOK) - 6 T, HeOrpaHWIeHHBIN gocTyn K OBC n
B/1; konmuuecTBO mocagouHbix MmecT — 30.

YuraabHblii 321 Ne 7
Hayunsrit u yaeOubIil Gona, HaydHas mepuoanka, I1K
(MOHOOMOK) - 5 T, HeorpanudeHHBIH qocTym K OBC n
B/1; konnuecTBO MmocagouHbIX MecT — 18.

JlaGopatopus Ne 418
YueOHas Mebenb, hakcUMWIBHBIM anmnapar Panasonic
KX-FL423RUB - 2 mr., sH-metp pH-150MU (c roc.
MIOBEPKOH), aBTOTpanc(hopmarop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Bechl "Ohaus" PA64C (65r, 0,1Mr) ¢ mOBepKOii, BECHI
VIC-1500d1 (1500r. 100MI', BHeurH.KaduOpOBKa)
ACCULAB, wonomep MU-160MU ¢ moBepkoii,
KOMILIEKC BOJIbTAMIIEPOMETPUIECCKUAN CTA,
KOMIIBIOTEP B KOMILIIEKTE DEPO Neos
4601\FO/monmTop 20" Samsung BX2035/kmaB./MbIIIib,
KoMmmbioTep epcoHanbHbIi Nel 1.210-14/3, marautHas
Mmemanka Oe3 HarpeBa Tolopino — 2mT, MarHuUTHas
MelajKa ¢ HarpeBoM U HaHokepamuu.nosepx hG-MAG
HS, metp-pH pH-150MMU (c roc.nmoBepkoif), MOHUTOP
19" LG L1919S BF Black (LCD<TFT,8ms,
1280%1024,250K]I/M.1 400:1,4:3 D-Sub),
TIepCOHANBHEI KOMIIBIOTEP B cocTaBe ¢/01ok/Core J7-
4770  (3.4)/H87/SYGA/HDD  500Gb, monurop
JKK"20"Bernc]l.knaBuat ypatwmbiib, npuatep Canoni-
SENSYSMF3010, pH-meTp pH-150MU c
roc.noBepkol, cucremubrii Omox IIK (775), mkad
cymmnbhbiit LOIPLF-25/350-GS1, (310X 310x310 MM
O/BEeHTUIIATOpA.HEPXK.CTATIb  U(PPOBOH  KOHTPOJIEP),
KOJIMYECTBO NOCa04HBIX MecT — 10.

Jladopatopus Ne 416
ATOMHO-a0COpPOIMOHHBIN CIIEKTPOPOTOMETP MOJIEINb
AA-7000, cdupmbr "llumanzy", Snonus, OamioH c
renueM Mapku A — 2 mT, BeHTWIITop BEHTC 100
BKMm/*1/, ra3oBbIf  XpoMaTO-Macc-CIIEKTPOMETP
mozaens GCMS-QP 2010PIUS, komnbioTep B cocTase:
CHCTEeMHBI OJIOK, MOHHTOp, KJIABHATypa, MBbIIIb,
kounumonep QUATTROCUMA QV/QN-F12WA,

HOYTOYK FujitsuLifebooKF530 IntelCorei3-
330M/4Gb/500Gh/ DVD-
RW/BT/15.6"/Win7HB+0ffice, HEepPCOHAIBHBIN

komistorep B komruiekte HP AiO 20"CQ 100 eu
(MoHOOOK), 3nekrporuutka Irit  IR-8200,1500BT
JuameTrp KoHGopku 185MM.

40



MHWHOBPHAYKU POCCUN

ITpunoxxenne Ne 1

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»

XUMUYECKU ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI
qucuuiuieel KBanToBast xumus Ha 8 cemecTp

ouHasi popMa oOyueHUs

Bupa pa6otsl

O0beM TUCHUNINHBI

O6mas TpynoeMmkocth nuctumuinbbl (3ET / gacoB) 4/144

Y4yeOHBIX YaCOB HA KOHTAKTHYIO pa0OTy € MPENo aBaTesieM: 77,2
JIEKIIUHT 32
MPAKTHYCCKUX/ CEMIUHAPCKUX -
71a00paTOPHBIX 44
Ipyrux (TpynmoBas, HHIUBUyadbHas KOHCYIbTAIMS U UHBIC

BUJIbl YICOHOU JICATEIBHOCTH, MPEIyCMaTPUBAIOIIHE PadoTy

obOyuatomuxcs ¢ mpernoaasarenem) (OKP) 1,2

Y4eOHBIX 4aCOB Ha CAMOCTOSITENbHYIO padoTy obyuatomuxcs (CP) 41

Y4eOHBIX YaCOB Ha IOJIOTOBKY K

sK3ameny/3auety/mud depenimporannomy 3auery (Kortpois) 25,8

®dopma(bl) KOHTPOJIS:
Dk3aMeH B 8 cemecTpe
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dopma TEeKyIIero

®dopma U3ydeHHUs MaTepUasIoB: JICKIUH, OcHoBHas u KOHTPOJISI
NPaKTUYCCKUC 3aHATHUS, CCMUHAPCKUEC 3aHATHUA, AOIIOJIHUTCIbHAA 3ajanus 1o yCIeBacMoOCTH
Ne Tema u cojlepIKanHe na6opaTopH],1e pa60T},1, CaMOCTOSITEIbHAA JUTCparypa, CaMOCTOSITCIILHOM (KOJIJIOKBI/IyMLI,
n/m paboTa u TpyJI0EeMKOCTh (B yacax) pEeKOMeH1yemast pabote KOHTPOJIbHBIS
CTyaeHTaMm (HoMmepa CTYJICHTOB paboThI,
JIK [IP/CEM TP CPC U3 CIIHCKA) KOMIThIOTEPHBIC
TECTBI U T.II.)
2 3 4 5 6 7 8 9
[Mpeamer KBAaHTOBOM
MexaHuku. OCHOBHBIE
JTaMNbI pa3BuTHs
KBaHTOBOW TeopuH. aGOpaTOpHBIE
[IpeameT KBaHTOBOW MEXaHUKH paGoTHL,
MOJICKYJISIPHBIX CUCTEM U KOHTDOJbHBIE
KBaHTOBOH XuMuH. OCHOBHBIE 5 5 IIpopaborats paBGOTHI
9Tankl pa3BUTHS KBAHTOBOI B B [1-5, 9-11] JCKIHUIO, PCK. ’

P HTeDaT TECTUPOBAHUE,
teopuu. [ 1aBHbIE TEH/ICHLIH B paTypy pedepar, yCTHbI
Pa3BUTHH KBAaHTOBOW XUMUU OIIPOC THIIOBBIE
KaK OCHOBHOTO 3aaun
TEOPETHUECKOTO (PyHIaMEHTa
COBPEMEHHON XUMHUYECKON
HAYKH.

2. OcHoBHBIE MOHSITUSA

KBAHTOBOH MeXaHHMKH. 11abOpaTOpHbIE

Maremarnueckuid anmnapar paBoThI

2
KBAaHTOBOM MEXaHUKH. KOHTPOJIbHBIE

DPMHUTOBBI ONIEPATOPBI, KX 5 5 3 ITpopaborats PaGOTEI

coOcTBeHHbIE QYHKIUK 1 a [1-5, 9-11] JICKIHIO, PEK. ’
YHKI TECTUPOBAHUE,

COOCTBCHHBIC 3HAUCHMS. JIUTEPATYpy

Bripoxxnienne. Matpudnoe
MIPEICTABICHHUE ONEPATOPOB.
Pasinoxxenue 1mo coOCTBEHHBIM

pedepar, yCcTHBIH
OIIPOC TUIIOBBIE
3a7a4un




(GYHKIIUSIM 3pPMHUTOBA
oneparopa. Kommyrannonseie
COOTHOIICHUS.

CooTHOLICHUS
HEOIPECTICHHOCTE.
Du3nyecKrii CMBICT U
MPOCTEHNIIINE OLIEHKU Ha UX
OCHOBE.

IHocTyaaTel KBaHTOBOI

MEeXaHUKH.
OCHOBHBIE IOCTYNATHI
KBAaHTOBOW MEXaHUKH.
KBaHTOBBIE COCTOSIHUSA U
BOJIHOBbIE (DYHKILIMH; OCHOBHBIE
CBOWCTBA BOJIHOBBIX (DYHKITHII.
OnepaTopbl PU3HUECKUX
BeJIMYMH (HAOII0AaeMBbIX);
CpeIHuE 3HAYCHUS U
JMCTIEpCUN HAOMI01aeMBbIX.
[ImoTHOCTH BEPOATHOCTH
pacrpezesieHus 4acTull B
MIPOCTPAHCTBE.
Oneparopbl KOOpPAKHAT,
UMITYJIECOB, MOMEHTOB
UMITyJIbCa, KHHETUUECKOHN U
MOTEHIMAIBHON YHEPTHUH.
Oneparop ['amunpTOHA
(raMUJIBTOHHUAH).
OBOIIOLUSA COCTOSIHUN 1
ypaBHenue lllpenunrepa.
CrannonapHoe ypaBHEHUE
IIpenunrepa. J{uckpeTHoiii u

[1-5, 9-11]

IIpopaboratsb
JIEKIIUH, PEK.

JUTEpATypy

nabopaTopHbIe

paboThI,
KOHTPOJIbHBIC

paboThI,

TECTUPOBAHUE,

pedepat, ycTHbIN

OITPOC TUIIOBBIE

3a7a4yn
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HENPEPbIBHBIN CIIEKTPBHI.
YpaBHEHHE HENIPEPBIBHOCTH.

HexoTopble  npuMepbl

peleHust YPABHEHHUA

HIpexunrepa.
[Ipocreiimme npumMepsl
MPUMEHEHUS KBAaHTOBOI
MexaHuku. OJTHOMEpHBIE

3a/1a4M: CIIEKTP, KAaYeCTBCHHBIC 1n1aGopaTopHbIe
0COOCHHOCTH BOJIHOBBIX paboTsl,
Gyskuuii. 3anaun o KOHTPOJILHBIE
IpsIMOYTOJIbHOM Hpopa60TaTL pa60T]5,I,
MOTCHITUATBHOM SIIIIHKE, [1-12] JICKIINH, 3aKOH, TECTUPOBAHHE,
IMNOTCHIIMAJIBHOM 6apbepe )54 PeK. JIMTCpATypy pe(l)epa’r, YCTHBII>’1
rapMOHHMYECKOM OCLUJUISTOPE. OTIPOC THIIOBBIE
Teopust MOMEHTa UMITYJIbCA. 3a71auu
OCHOBHBIE CIIEICTBUS
KOMMYTaIlMOHHBIX
COOTHOIIICHUH 11 KOMIIOHEHT
MoMeHTa umnyibsca. [Ipasuiia
CJI0’)KEHUS MOMEHTOB
nmMmnysbca. JKecTkui porarop.
Pemenue YPaBHEHUSA
Ipeaunrepa aisa aroma
BO70POIA (1 nabopaTtopHbIe
BOIOPOIONIOI00HBIX padoTb,
aTOMOB). ATOMHbDIE I[IpopaboTats KOHTPOJIbHBIC
opouTaIm. [1-12] JICKIUH, PeK. paore,
3amava 06 arome BOJOpoOa. JTUTEPATypPy TECTHpOBAHHC,

Paznenenue nepemMeHHbIX.
Bonopono-nmogo6Hsie
opOuTanu, rpadpuueckoe
MPCACTABJIICHUC UX

pedepat, ycTHbIN
OIPOC TUIIOBBIC
3aJa4du




paziaIbHBIX U YTIIOBBIX
yacTe. BeipoxaeHue
OJITHODJIEKTPOHHBIX COCTOSTHUI
KaK CJIEICTBUE CUMMETPUHU
LIEHTPAJIbHOIO IOJIA.

BapuauuoHHbIi MeTOA.
[TpubnnxKeHHbIe METObI

pELIECHHUS] KBAaHTOBO- nabopaTopHble
MEXaHUYEeCKUX 3a1a4. Teopus paboThl,
BO3MYILCHHIA JUTs TpopaGoTats KOHTPOJIbHBIE
CTallMOHAPHBIX COCTOSIHUM B [1-5, 9-11] JEKLHIO, PEK. paborsl,
OTCYTCTBHE U IIPU HAITUYUU JIUTEpaTypy TECTHpOBAHUC,
BBIpOXK/IeHUA. BapuannoHHbIM pedepar, ycTHblit
MPUHIIMI KBAHTOBOW MEXaHUKH OIIPOC TUIIOBBIC
Y BapUallMOHHBIN METO/I. 3a/laaun
Merton Putna.

KBaHToBBI€ YHCIAa.
MonekyJiia B HOCTOSIHHBIX
3JIEKTPUYECKOM U MAarHUTHOM
noyisix. JunosibHbIi
JJIEKTPUYECKUI U MAarHUTHBIN NaGopaTopHbIe
MOMEHTHI CHCTEMBI YaCTHII.
CHsTHE BBIPOKACHUS TIO]T Kogjg(());igme
BJIUSTHUEM TOCTOSITHHOTO HIpopabotars paBOoTEL,
DJIEKTPUYECKOIO UIIH [1-5,9-11] JICKIHUIO, PEK. TeCTHPOBAHHE,
MarHuTHOTro nois (3¢ exTs JUTEPATYPY

[Hrapka u 3eemana.)

CnuH >J1eMEeHTapHBIX YaCTHI] U
CBSI3aHHBIN C HUM MarHUTHBIN
MOMeHT. OniepaTopbl ClIMHA U
KOMMYTallMOHHBIE
cootHomeHus. CrimH-

pedepat, ycTHbIN
OIIPOC TUIIOBBIE
3a7a4yn




Op6I/ITaJ'II>HOC B3aHMOﬂCﬁCTBHC
1 CTO IMPOSABJICHUS.

MHOro03/1eKTPOHHbIE
aTOMBI. CsoiicTBa
MHOI'03JIEKTPOHHBIX
aTOMOB.
Ypasuenue lpenunrepa nms
aTOMOB U MOJIEKYIL.
Paznenenuie 3neKTpoHHOrO 1
SJIEPHOTO JIBUKECHHIA.
AnmabaTuueckoe
npuOIKEeHNE. DIEKTPOHHOE
BOJIHOBOE YpaBHEHUE.
DINeKTpOHHAs IJIOTHOCTD U €€
W3MEHEHUS IIPU NIEPEXOJIE OT
pa3JeNeHHbIX aTOMOB K
MOJIEKYJIE.
[TocTpoenue mpuOIMKEHHBIX
pELIEHUN JIEKTPOHHOTO
BOJIHOBOT'O YpaBHEHMsI Ha
OCHOBE BapHaALIUOHHOTO
npuHuuna. OQHOAIEKTPOHHOE
npubimxenne. OrpaHUYeHHBIN
Y HEOTpaHWYEHHBIH METObI
Xaprpu-doka
(camMocorIacoBaHHOTO TTOJI,
CCII). Aerepmunant Ciarepa.
[TonsATHE O 3aKPBITHIX U
OTKPBITHIX 000JI0YKAaX.
YpaBHeHUs1, ONpeIeaonue
op6urtanmu. OpOuranbHbIe
SHEPIMH U UX CBS3b C NOJIHON
JICKTPOHHOU YHEPTUEH.

[1-5, 9-11]

[IpopaboTaTh
JIEKIUIO0, PEK.

JIUTEpaTypy

nabopaTopHbIe

paloThI,
KOHTPOJIbHBIC

paloThI,

TECTUPOBAHUE,

pedepar, ycTHBII

OIIPOC TUIIOBBIE

3a7a4yn
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Teopema Kynmanca u
(OTORIIEKTPOHHBIE CTIEKTPHI.
[Tpenensl IPUMEHUMOCTH
merona Xaprpu-doka.
DNEKTPOHHOE CTPOCHUE
aTOMOB. DJIEKTPOHHbBIE
KOH(UTYpaLK U TEPMBbI
atomoB. CJ10’)KeHHEe MOMEHTOB
Jus aroMoB. [IpaBuna Xynna.
DNEKTPOHHOE CTPOEHUE
aTOMOB U MEepUOANYECKas
cuctema aneMmeHToB J[. 1.

Menneneena.

Teopus XHMHYECKOH

CBSI3H. Meton MO

JKAO. Bba3ucHblie

Ha0opbI aTOMHBIX

opoOuraJei.
IIpencraBnenue
MOJIEKYJIIPHBIX opOuTanen nabopaTtopHbIe
(MO) B BuC TMHEHHOU paboThI,
KOMOMHAIIMHM aTOMHBIX Tpopa-GoTats KOHTPOJIbHBIE
opo6uraneii (JIKAO). Haubonee [1-5, 9-12] NTEKIIIIO, PEK. paboTsI,

TECTUPOBAHUE,

pacrpocTpaHeHHBIE THUITBI
0a31COB aTOMHBIX OpOUTANEH:
opOUTaNU CIEUTEPOBCKOIO U
rayccoBa Tuna. MuHUMasabHble
U BJICHTHO-paCIICTICHHBIE
6a3ucHbIe HAOOPBI.
[TonsipuzanmoHHbIE U
muddysnbie GyHKIMH. MeTon
CCII MO JIKAO.

JUTEpATypy

pedepar, yCTHBIH
OIIPOC TUIIOBBIE
3a7a4un
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10

IMoBepxHOCTH
MOTEHUHAJIBLHOMI
JHEepPruM.
DNEeKTPOHHEBIE, KoJeOaTeIbHbIE
Y BpallaTeyibHble COCTOSHUS
MouieKyJ1. IToBepxHOCTB

MOTEHIIMAIBHON YHEPTUH nabopaTopHbIe
(TIIID). Ponb npeacraBieHut o paboTHI,
[II1D B coBpeMeHnHOi KOHTPOJILHBIE
CTPYKTYPHOU TEOPUU XUMUU. IIpopaborars paboThI
PaBHOBecHast KOHGUTYpaLHs U [1-6] JICKIHIO, POK. Tecmpogal;ne’
KOH(OpMAIIUU MOJIEKYIL. JTeparypy pedepat, yCTHEII
Cranuonapubie Touku [1119, OTIPOC THIIOBBIE
ux aHanus. [Ipocreitmme 3a71a4n
npumepsl [1119. /IByxaTomHas
MoJiekysia. OnTuMH3anus
F€OMETPUUYECKHUX
XapaKTEPUCTUK MOJIEKYIIBI.
[I19 1 xumnueckas peakuus,
KOOPJIMHATA PEAKIIHH.

11 Yuer 3JIEKTPOHHOM

KOppeJsiiuu.

KoppennpoBanHoe aBuxeHue
3JIEKTPOHOB. YUeT Heprun nabopaTopHeIe
3JIEKTPOHHOU KOPPEIISILINHU. pabotsl,
ITouste o METOAC Hpopa60TaTB KOHTPOJIBHBIC
KOH(HUIypalMOHHOTO [1-5, 9-11] JICKITHIO, PEK. patore,
B3auMOiecTBHSA. OCHOBHBIE JUTEPATYpPY TECTHPOBAHNC,

MOHATHUSL METOAa TEOPUHU
BO3MYIIIECHU, TEOPUS
Mennepa-Ilnecce.
CpaBHutenbHas
XapaKkTEePUCTUKA METOJIOB

pedepar, yCcTHBIH
OIIPOC TUIIOBBIE
3a7a4un
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KOH(pUTypaliMOHHOTO
B3aUMOJICUCTBUS U TEOPUH
BO3MYIIICHUH.

12 [Monysmnupuyeckue

MeTOo/bl. nabopaTopHbIe
[TomysMnupuyeckue MeTOIbI paboThl,
KBAaHTOBOW XUMHH. MeTOIbI, KOHTPOJIbHBIE
HCITIOJIB3YIOIINE HYJIEBOE Ipopaborars paboThl,
mabbepeHmAALHOE [1-5, 9-11] JIEKIIHIO, PEK. TecTHpOBaHHE,
nepekpeiBaHue. Bo3MOXHOCTH fTCepaTpy pedepar, yCTHBIM
Y OTpaHUYECHUS] TPUMEHEHUS OTIPOC TUTIOBBIE
MOJIYDMITUPUYECKUX METOJIOB 3a1aun
KBAaHTOBOM XMMHH.

13 CoBpemeHHOe

NPorpaMMHoOe

o0ecrnieyeHne KBAHTOBO-

XHMHYECKHX PacyeToB.
Yuer cuMmMeTpuu SAepHON
KOH(UTYpALUU TIPH
pPacCMOTPEHUH JIEKTPOHHOM nabopaTtopHbIe
3a/1aud. DJIEMEHTHI U Ollepaluu paboTHl,
cuMMeTpun. ToueuHsie KOHTPOJIbHbBIE
TPYIIIBI CAMMETPHH. Ipopatorats paboTHI,
Haubosee pacipoctpaneHHbIE [1-5, 9-11] JICKIHIO, PEK. TECTUPOBAHHE,

JTUTEPATYPy

MPOTPaMMHBIE KOMITJIEKCHI
(AMPAC, MOPAC,
GAMESS). [Toaroroska
ucxoaHoro (aiina. KirroueBbie
CJIOBa KakK CIIOCO0 yIpaBICHHUS
pacueroM. CocTaBiieHHE
Z-matpuilbl. basucHbBIE aTOMBL.
OnpeneneHre HAYAIbLHOTO
npuOIMKEeHUs

pedepar, yCTHBIH
OIIPOC TUIIOBBIE
3a7a4un
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reOMETPHUECKUX [TapaMeTpOB
MOJIEKYJIbI. Y4eT CUMMETPUU
IPY 33JJaHUU HAYAJILHOTO
npuOIKeHus. Z-MaTpuia

crirst MOPAC u GAUSSIAN.

OcHOBHBIE pe3y/bTAThI
KBaHTOBOXMMHUYECKUX
pacyeToB. Buszyanuzanus
pE3yJIbTaTOB pacyera.

Bcero uacos

32

44

41

50




51.B.04 KBanToBas XxuMus

PeliTHHT — IVIaH AUCHUIIITHHBI

ITpunoxxenne Ne 2
Maket paboueli mporpaMmMBbl
JIACUUTLTAHBI (MOYJIs1)

Hanpasienue/cnenuansHocts 04.05.01. dynnamenTanbHas U NPUKIATHAS XUMUS

Kypc 4, cemectp 8

Bunpl yueOHOU AEATEIEHOCTH
CTyJIEHTOB

bann 3a KOHKpeTHOE

3aJaHue CEMECTP

Yucio 3agaHui 3a

bammer

MuHauManeHBI | MakcuManbsHBIN

Monyns 1
Texkyumui KOHTPOJIb
1. JlaGopaTopHbie pabOTHI 2,50 6 15,00
2.  VYcrHbIH onpoc 0,50 3 1,50
3. Tunossle 3agaun 1,00 5 5,00
Py0e:kHblii KOHTPOJIb
1. Tect Ne 1 (o mpakTuke) 10,00 1 0 10,00
Monyisb 2
Texkyumuii KOHTPOJIb
1. JlabGopatopHbIe pabOTHI 2,50 5 12,50
4. YCTHBII ompoc 0,50 2 1,00
5.  Pedepar 5,00 1 5,00
Py0e:kHblii KOHTPOJIb
1. Tect Ne 2 (o mpakTHKe) 10,00 1 10,00
2.KounTposbHas pabora 10,00 1 10,00
ITocemaemocrs
1. IToceleHue AEKIIUOHHBIX 3aHATHI -6,00
2. Iocermenne MpakTUIECKUX (CEMHUHAPCKUX, Ta00PATOPHBIX) 3aHATHIH -10,00
Hroro 100
HoompurenabHbie 6a1bI
VYyactue B onuMmmamgax 1,00 0 1,00
VYyacrtie B KOHQEepeHIUIX 2,00 0 2,00
[Ty6nmukanust Te3ucoB 3,00 0 3,00
[Tybnukanus craTei 4,00 0 4,00
Hroro 10
HUToOrossblii KOHTPOJIb
DK3aMeH 0,00 30,00




