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1. TlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHS MO TUCIUILIAHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUS 00pa30BaTeIbHOMN MPOrpaMMbl
(c opuenmayueu Ha Kapmvl KOMNEMeHYULL)

B pe3ynbTaTe ocBoeHUs1 00pa3oBaTeIbHON IPOrpaMMbl 00YJAIOITUICS JTOJIKEH OBJIAJICTh
CIICTYIOIIUMHU pe3yabTaTaMH O0yICHHUS TI0 U CIUILIHHE:

Pesynbratel 00yueHus

dopmupyemas KoMIereHuus (c
yKa3aHUEM KOJIa)

IIpumedanue

3HaHuA 3HaTh: TEOPETUUECKHE OCHOBBI OIIK-1 crtocoGHOCTBIO

62130BI)IX XUMHNYECCKHUX OUCHHUITIINH HCIIOJIB30BATh MNOJYYCHHBIC 3HAHUSA
TEOPETUIECKUX OCHOB
(hyHIaMeHTaIbHBIX Pa3e]IoB XUMHUH
IIPY peleHny podeccHoHaTbHBIX
3aja4

3HaTh: MaTEMaTUYECKUN ammapar, OIIK-3 crocoOHOCTHIO

HeO6XOZ{HMBII71 JJ1d peHICHU A HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI

npoecCroHaIbHBIX 3a/1a4 B 00J1aCTH | €CTECTBEHHOHAYYHBIX JTUCITUILIAH B

XVMUU U MaTepUAIOBEICHUS npodecCHOHAILHON JESITETbHOCTH

3HaTh: OCHOBHBIE TEOPETUICCKUE

MOJI0KEHUS CMEKHBIX C XUMHUEN

C€CTCCTBCHHOHAYYHbBIX NUCHUILINH

3HaTh: OCHOBHEBIE STaIbl u | [IK-3 Bianeanem cUCTEMON

3aKOHOMEPHOCTH (dbopmupoBaHus | pyHIaMEHTAIBHBIX XUMHWYECKUX

(dbyHIaMeHTaIbHbBIX XUMUYECKUX | TIOHSTHH.

MOHSITUHI

3HaTh: ocHOBHBIC dTambl pa3Butus | [IK-4 crmocoOHOCTRIO PUMEHSTH

XUMUHY; OCHOBHBIE €CTECTBEHHOHAYYHbIE

Hay4yHble JIOCTHKEHMS HauOojee | 3aKOHBI U 3aKOHOMEPHOCTU Pa3BUTHS

BBIJAIOIIMXCA ~ OTEUECTBEHHBIX U | XMMHUYECKOM HayKd IIpU aHajIu3e

3apyOexHBIX XUMHUKOB, HOJTy4EHHBIX PE3YJIbTaTOB

UX BKJIaJ B Pa3BUTHE XUMHH. HOJTy4EHHBIX PE3YJIbTaTOB

3HaTh: BO3MOXKHOCTH, focTonHCTBa U | [IK-5 cmocoOGHOCTRIO mONmydaTs

HEIOCTaTKH, a TAKXKE MPaHHILIbI 00pabaTeIBaTh PE3yJIbTaThl HAYIHBIX

IIPUMEHUMOCTH COBPEMEHHBIX 3KCIEPUMEHTOB c IIOMOLIBIO

CTaHJAPTHBIX MPOQPECCHOHAIBHBIX COBPEMEHHBIX KOMITBIOTEPHBIX

TEXHOIIOTUH 00pa0OTKU PE3YyNbTATOB | TEXHOJOTHMA

HAyYHBIX KCIIEPUMEHTOB

YMeHua | YMeTh: BBIIOMHATD CTaHIAPTHBIC OIIK-1 crmocoOHOCTBIO

neicTBus (Kaaccu(uKays BEMIeCTB,
COCTaBIICHHE CXEM MPOIIECCOB,
CHCTEMATH3aIUs JAHHBIX U T.I1.) C
Y4ETOM OCHOBHBIX TOHSTHH M OOIIUX
3aKOHOMEPHOCTEH, POPMYTHUPYEMBIX
B paMKax 0a30BbIX XUMHYECKUX
JCITUTUTAH

YMerb: pemaTh THIIOBBIE y4eOHbIE
31391 110 OCHOBHBIM (0a30BBIM)
XUMHAYECKUM TUCIUTUIMHAM

UCIIOJIb30BATh NOTy4EHHbIE 3HAHUS
TEOPETUYECKUX OCHOB
(hyHIaMeHTaIbHBIX Pa3aeiIoB XUMHUH
IpY peleHny npodeccroHaIbHBIX
3a1a4

Vmers: peuiaTb TUIIOBLIC y‘lC6HLIC
3a1a4u 110 OCHOBHLIM pa3ciiaM
MAaTEMAaTHUKHU U €CTCCTBCHHOHAYYHbBIX
JUCHUITIINH

OIIK-3 crnocoOHOCTBIO
HCIIOIB30BATh OCHOBHEIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JAUCIUILIHH B
npodecCHOHATEHON ACITETBHOCTH




YMerb: MNPpUMCHATH ocHoBHbIe | ITK-3 BJIaACHHUECM CHCTEMOM
(byHHaMeHTaJ'H)HI)IG XHUMHUYCCKUEC (pyHILaMCHTaJ'II)HI)IX XUMHUYCCKUX
TIOHATHA MMOHSTHHI

YMern: OICHMBATh XUMHUYCCKUEC IIK-4 cmocoGHOCTRIO OpUMCHATH
MNOHSATHUS 1 3aKOHBI B CIIOXKHOM OCHOBHBIC C€CTCCTBCHHOHAYYHBIC

CUCTEME BO33PEHUI COBPEMEHHOMU
XUMHNHU

3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHUSA
XUMHUYECKOM HAayKu IIpU aHalIu3e
IIOJIYYEHHBIX PE3YJIbTATOB

YMeTh: MPUMEHSITh COBpEMEHHbBIE
CTaHJapTHBIE NMpo(decCHOHATbHEIC
KOMITBIOTEpHBIE TEXHOIOTHH
MOTy4eHus 1 00paboTKH
PE3YIBTATOB HAYYHBIX
IKCIEPUMEHTOB

[1IK-5 cmocoOHOCTRIO MONy4YaTh H
00pabaThIBaTh pE3yNIbTATHl HAYYHBIX

3KCIIEPUMEHTOB C TTOMOIIIBIO
COBPEMEHHBIX KOMITbIOTEPHBIX
TEXHOJIOT U

Bnanenun
s
(HaBbIKH /
OIIBIT
JeSTelbH
OCTH)

Brnasers: HaBbIKaM# pabOTHI C
y4eOHOH JINTepaTypo M0 OCHOBHBIM
XUMUYECKUM JUCITUTUTMHAM

OIIK-1 crtocoOHOCTBIO
HUCIIOJIB30BAThH HOJIy‘IeHHBIe 3HAHUA
TEOPETHUYECKUX OCHOB
(hyHIaMeHTaIbHBIX Pa3Je]IOB XUMHUH
MIPH pelIeHnH MPodhecCHOHATBHBIX
3a7a4

Bnazgers: HaBbIKaMH pabOThI C
yae0HOM TUTepaTypoi, OCHOBHOM
TEPMHUHOJIOTUEN U TOHSATUUHBIM
arnmapaToM 0a30BbIX
MaTeMaTUYeCKUX U
€CTECTBEHHOHAYYHBIX JAUCIUTUINH

OIIK-3 crtocoOHOCTEIO
WCIIONIE30BATh OCHOBHBIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX NUCIHUIIIIUH B
pod)eCCHOHAIBHOMN IeITEIbHOCTH

Bnaners cucteMoil 0a30BBIX TIK-3 BJaJICHHEM cUCTEMON
(hbyHIaMEHTATEHBIX XUMHUICCKIX (hyHIAMEHTAIbHBIX XUMHAYECKUX
HOHSITUN MMOHATHHI

Branmers: HaBBIKaM# 00s13aTEIBHOTO IIK-4 cmocoOHOCTRIO  MPUMEHSATH
03HAKOMJICHHS C MPEABICTOPUEH TOTO | OCHOBHBIC €CTeCTBEHHOHAYYHBIC

WJIM UHOTO BOIIPOC ITOCTABJIEHHOI'O B
€ro NpakTUYECKOW HAYYHOU U
[elaroru4ecKon AesTeIbHOCTH.

3aKOHbI 1 3aKOHOMECPHOCTH Pa3BUTHUA
XHUMHAYECKOH HAayKl IIpH aHaJI13€
IMOJTYYCHHBIX PE3YJIbTATOB
IOJTYUYCHHBIX PE3YJIBTATOB

Biraners: HaBBIKAMH HCIIONTB30BAHUS
COBPEMEHHBIX CTaHJIaPTHBIX
npoecCHOHABHBIX KOMIBIOTEPHBIX
TEXHOIIOTUH TIOTY4IeHUS U 00pabOTKU
PE3yIbTaTOB HAyIHBIX
9KCIIEPUMEHTOB

IIK-5 cmocoOHOCTRIO TIOMy4YaTh W
00pabaThIBaTh Pe3yNbTaThl HAYYHBIX

HKCIIEPUMEHTOB c TIOMOIIBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOT U




2. Leab 1 MecTO AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMMbl

Jucuunnuna «KBaHTOBas MEXaHUWKA U KBAHTOBAsk XUMUS» OTHOCHUTCSI K BAPUATUBHOM 4acTH
6a30BOT0 NHUKJIA.

JucuumnHa u3ydaercs Ha 4 kypce B 8 ceMectpe.
Llenbt0 OCBOCHMS AMCUMIUIMHBI SIBJISIETCA MOJATOTOBUTH CTYJACHTOB K MOHUMAHUIO SI3bIKA COBPEMEHHOM
KBAHTOBOM XMMMH, a TAKKE K CAMOCTOSATEIbHBIM KOMIIBIOTEPHBIM BBIYUCIIEHUSAM 3JIEKTPOHHOTO CTPOEHUS,
MPOCTPAHCTBEHHOM CTPYKTYPHI U PU3UKO-XUMHUUECKUX CBOMCTB PA3JIMUHBIX MOJIEKYJISPHBIX CUCTEM.
st OCBOGHMSI JUCHUIUIMHBI HEOOXOIUMBI KOMIIETEHIIUH, C(HOPMHpPOBAHHBIE B paMKaxX HW3y4deHUs
cienyromux qucuuiuing: «duzukay, «Marematukay, «CTpoeHue BemecTBa», «YHCIEHHbIE METOAbl U
nporpamMmmupoBanuey», «llepconanbHbie KOMIBIOTEpHI B Xxumumn» «MHpopmatukay, «OOmas XuMusy»,
«AHanutnueckast Xumusy, «Oprannueckasi Xumusy, «Ouznueckast XuMus».

3. Conep:xanue padoyeii mporpaMmsl (00beM THCHUILUINHBI, TUNIBI M BUAbI Y4€OHBIX 3aHATHI,
yueOHO-MeToAn4YecKoe odecreyeHne CaMOCTOSATeIbHOM padoThl 00y4aroIMXCsl)

Conepsxanne pabodeii mporpamMmel npescrasiieHo B [Ipunoxernu Ne 1.



4, D oHI OLIEHOYHBIX CPEaACTB 10 U CHUIIJINHE

4.1. [lepeyeHb KOMIIETEHIHI ¢ YKa3aHUeM 3TanoB UX (JOPMUPOBaHUS B Mpoliecce 0CBOEHUA 00pa3oBaTeIbHOI MporpaMmmbl. Onucanue
nokasareJ/ieil 1 KpUTEepHeB OLlEHNBAHUS KOMIIETEHIUI HA Pa3JIMYHBIX ITanax ux (popMupoBaHNsl, ONUCAHUE IIKAJ OLleHUBAHUS

Koa u ¢popmyanpoBka koMneTeHUHH
OIIK-1 criocoOHOCTHIO UCIIONIB30BATh MOJIyYEHHBIE 3HAHHS TEOPETUUECKMX OCHOB (DYH/IaMEHTAJIbHBIX Pa3esloB XUMUHU IIPH PEIICHUN
npodeccroHalbHBIX 3a7a4

Ilnanupyemsle Kpurtepum onieHMBaHKs pe3yJIbTAaTOB 00YUYCHUS
YpoBeHb ocBoeHns pe3yJbTaThl 00yueHust
KOMIIeTeHIUH (nOKasaTeNH AOCTNEHHA HEYJIOBJICTBOPUTENIBHO | YIOBJIETBOPUTENHHO XOPOLLO OTJIMYHO
3aJIaHHOTO YPOBHS
OCBOEHHSI KOMIIETEHIIN)
[TepBbrit aTan | 3HaTh: TEOPETUUYECKUE 3aTpyIHsEeTCs B Nmeer Nmeer Nmeer YETKOE,
(ypoBeHb) OCHOBBI 0a30BBIX oTpeieTICHUN MIPE/ICTABJICHHUE O MIPE/ICTABJICHHUE O IIEJIOCTHO®
XMMHWYECKUX TUCLHUIUINH 0a30BbIX NOHATHI U COJZIEp’)KaHNNU COJZIEpP’)KaHNN IIPEJICTaBICHHAE 0
(bopmynupoBke OTZEIbHBIX OCHOBHBIX y4EOHBIX COJZIEpP’)KaHNN
OCHOBHBIX 3aKOHOB XMUMHYECKHUX KYpPCOB II0 XUMUH, OCHOBHBIX
XUMHH JUCLIUIUINH, 3HAET 3HAET TEPMHUHOJIOTHIO, | XUMHYECKUX KYPCOB H
TEPMHUHOJIOTHIO, OCHOBHBIE 3aKOHBI U o0mx
OCHOBHBIE 3aKOHBI IIOHMMAET CYIIHOCTb | 3aKOHOMEPHOCTSIX
XUMHH, HO o0mmx XUMHYECKUX
JIOITYCKaeT 3aKOHOMEPHOCTEH, IIPOLIECCOB,
HETOYHOCTU B U3y4aeMbIX B paMKax | U3y4aeMbIX B paMKax
(bopmynupoBKax 0a30BbIX XUMUYECKUX | OCHOBHBIX
JUCLIUILINH XUMHUYECKUX
JUCLUILINH
Bropon 9Tan | YMETh: BBIIIOJIHATH He ymeer YmMmeer YMeer coCTaBIsATh Ymeer
(YpoBeHb) CTaHJapTHBIE NECHCTBUS MHTEPIPETUPOBATL | CXEMBI NIPOIIECCOB C IIPOrHO3UPOBATh
(knaccudukanys BeIecTs, pe3yabTaThl HCII0JIb30BAHUEM pe3yabTaThl
COCTaBJIEHUE CXEM OTHOCHUTEIIBHO 3HaHUM OCHOBHBIX HECJIOKHBIX
ITPOLIECCOB, IIPOCTBIX XUMHUYECKUX I10CJIEJJOBATEIBLHOCTEN




cHUCTeMaTU3alUsl TaHHBIX U
T.I1.) C Y4€TOM OCHOBHBIX
MOHATHHI M OOIINX
3aKOHOMEPHOCTEH,
(hopMyITUpyEeMBIX B paMKax
0a30BBIX XUMHUYECKUX

XUMHUYCCKUX
IIPOLIECCOB C
HCII0JIb30BAHUEM
00mmx
MPEJCTABICHUN U
3aKOHOMEPHOCTEH,

TMCLUTUIMH, HO
JIOITyCKaeT OTAEIbHBIE
HETOYHOCTH MIpU
bopMynupoBKe
YCJIOBUMI
OCYIIECTBIICHHSI TAKUX

XUMHAYECKUX PEaKIHil
C y4eToM 00IIuX
3aKOHOMEPHOCTEN
MPOLECCOB,
M3y4aeMbIX B paMKax
OCHOBHEBIX

JTUCLMILINH U3y4aeMbIX B IIPOLIECCOB XUMHYECKUX
pamkax 0a30BbIX JTUCIUIUINH
XUMHYECKUX
JUCIUIINH
YMeTb: pemars TUITOBbIE He ymeer YmMmeer pemars YmMeer pematb YMeer pemars 3a1a4n
ydeOHbI€ 3a/1a4H T10 TUTIOBBIE 33J]a4l U3 | KOMOMHHPOBAHHbIE MOBBILICHHON
OCHOBHBIM (0a30BBIM) 0a30BBIX KypCcOB 3a1aun U3 0a30BbIX CJI0’KHOCTH U3
XUMHYECKUM JTUCIUILINHAM XUMHH KypCOB XUMHH 0a30BBIX KYpCOB
XUMHH
Tperuit stan | Bnagets: HaBBIKAMU He Bmageer Bnaneer HaBpikamMu | BnageeT HaBeIkKaMu Bnaneetr HaBbIKaMu
(ypoBeHb) paboTHI ¢ yd4eOHOM BOCITPOU3BEICHUS CaMOCTOSITEIHHOTO KPUTHYECKOTO aHaIn3a
JUTEPATypOil 0 OCHOBHBIM OCBOEHHOTO M3YyYEHUS OTACTbHBIX | ydeOHON uHpopMauu
XUMHYECKUM TUCIUILINHAM yueOHOTr0 pa3zenoB y4eOHO 10 OCHOBHBIM
MaTepuasa 1o JUTEpPaTyphl 10 paszzenam XUMHH,
OCHOBHBIM OCHOBHBIM bopMyITupOBKHU
XUMHUYECKUM XUMHYECKUM BBIBOJIOB U Y4acTus B
JTUCIUIINHAM JTUCHUILINHAM U JTUCKYCCHUHU T10
o0cyxIeHUS y4eOHBIM BOIIpOCaM
OCBOEHHOTO

Marcpurajia




Kona n popmyinpoBka KoMneTreHIMHU
OIIK-3 crocoOHOCTBIO HCIIOTB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUILIMH B MPO(ECcCHoHATBHOMN e TeTbHOCTH

IInanupyemsie Kputepuu onieHuBaHus pe3yabTaTOB 00y4eHUsI
pe3yabTaThl 00y4eHus!
YpoBeHb ocBOeHHS (mokazarenu
HEYJIOBJIETBOPUTEN
KOMMeETEeHI[HH JOCTHKEHHS 33JaHHOTO LHO YJOBJIETBOPUTEIHLHO XOpOLLO OTJIINYHO
YPOBHSI OCBOCHUS
KOMIIETECHITHN)
[lepBslii 5Tan (ypoBeHb) 3HaTh: He moxer Nwmeer Nwmeer Nwmeer YETKOE,

MaTeMaTHIeCKHMA MIPUBECTH IpeJICTaBICHHUE O MpeJICTaBICHHUE O L[EJIOCTHOE

anmnapar, HeoOXOAUMBIHN | IPUMEPBI crocobax crocobax MpeJICTaBJIeHNE 0

JUTSL PEIICHHUS WCTIOJIb30BAHUS UCTIOJIb30BaHUS HCII0JIb30BaHUS crocobax

poheccHOHATFHBIX MaTeMaTHYEeCKOTO | MaTEMaTHYECKOTO MaTeMaTHIECKOTO WCTIOJIb30BAHUS

3a/1a4 B 00JIaCTH XMMUU | ammapara npu anmnapara npu amnmnapara npu MaTeMaTH4eCKOIro

1 MaTepuajoBeIeHus pElIeHNH 3a]]a4 B | pElIeHUH 3a/1a4 B pelleHnH 3aa4 B anmapara npu
00JacTH XUMHUHM U | 00JIaCTH XUMUU U 00JaCTH XUMUH U pelieHnd  3aJad = B
MaTepUajOBEICHU | MaTEpPUAJIOBEICHUS, | MaTepHAIOBEACHUS 00acT  XUMUU U
s HO JIOITYCKaeT MaTepHuagIoBeIeHUs

HETOYHOCTH B
bopMyITHpOBKax

3HaTh: OCHOBHBIE 3aTpyHseTCs B Nmeer Nmeer Nmeer YETKOE,

TEOPETUYECKHE OTpeesIeHun MpEeJICTaBICHHUE O MPEJICTaBICHHUE O L[EJI0CTHOE

TIOJIOKEHUSI CMEXKHBIX ¢ | 0A30BBIX MOHATHH | COIAEpKAHUU COJIep’KaHuU MpeJICTaBICHHE 00

XUMHEH U GOPMYIUPOBKE | OTAEIBHBIX PA3/IEIOB | OCHOBHBIX Pa3/elioB 001mux

€CTECTBEHHOHAYYHBIX OCHOBHBIX CMEXHBIX C XUMHEH | CMEXHBIX C XUMHUEH 3aKOHOMEPHOCTSX

TUCIUILTAH 3aKOHOB €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYUHBIX | CMEXHBIX C XUMHUEH
CMEXHBIX C JTUCIUILINH, HO JTUCIUIUINH, 3HAET €CTECTBEHHOHAYYHBIX
XUMHEH JOTTYCKaeT TEPMHUHOJIOTHIO, JTUCIUTLINH u
€CTeCTBEHHOHAy4 | HETOYHOCTH B OCHOBHBIE 3aKOHBI U crocobax ux
HBIX JUCHUIUIHH | (hOPMYIHPOBKAX MOHUMAET CYITHOCTh | UCTHOJB30BAaHUS  TPH

o0mmx peleHnu

podeccHoHaTBEHBIX




3aKOHOMEpHOCTEN 3ajady = B objactu
ATUX 00JIacTe! 3HAHUSA | XUMHUHU u
MaTepUaJIOBEICHUS
Bropoii stamn (ypoBeHb) YMers: pemars He ymeer YmMmeer pemarb YmMmeer pemars YmMeer pemath 3a1a4u
THUIOBbIC y4eOHbIC TUIIOBBIE 33]1a41 U3 KOMOMHUPOBaHHbIE MOBBILICHHON
3aJ1a4M 110 OCHOBHBIM 0a30BBIX KypCOB 3a/1a4M U3 0a30BbIX CJIO’KHOCTH U3
pazzesnaM MaTeMaTHKU €CTECTBEHHOHAy4YHBIX | KYpCOB 0a30BBIX KYpCOB
U €CTECTBEHHOHAYYHBIX JTUCLUIINH €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHbBIX
JUCLMILINH JUCIHUIINH JUCIUILINH
Tpetuii aTan (ypoBeHb) Bragets: HaBbIKamMu He Biageer Bianeer HaBbIkKamMu Bmaneer HaBbIKaMu Braneer HaBbIKaMu
paboTHI ¢ ya4eOHOM BOCIIPOU3BEICHUS CaMOCTOSITETHHOTO KPUTUYECKOTO
JIUTEpaTypou, OCBOEHHOTO U3YYEHHUS OTAETbHBIX | aHaJIM3a yueOHOM
OCHOBHOM yueOHOro Marepuana, | pa3esioB yueOHOI nH(pOpMaLnY, YPOBEHb
TEPMHUHOJIOTHEN U B LI€JIOM BJIa/Ie€T JUTEpaTyphl, BIaJAEET | BIaJCHUA
MOHSITUHHBIM OCHOBHOM OCHOBHOM TEPMHUHOJIOTUEN 1
amnmapaToM 0a30BBIX TEPMHUHOJIOTUEN 1 TEPMUHOJIOTUEN 1 MOHATUHHBIM
MaTeMaTU4YECKUX U HOHATUIHBIM HOHATUIHBIM anmnapaTroMm Mo3BoJsieT
€CTECTBEHHOHAYYHBIX amnmapaToM 0a30BBIX | ammapaToM 0a30BBIX bopmyIMpoBaTh
JTUCLUIUINH MaTeMaTHYeCKUX U MaTeMaTHYeCKUX U BBIBOJIbI U

€CTECTBCHHOHAYYHBIX
JUCLUILINH

€CTECTBCHHOHAYYHBIX
JUCLUILINH

y4acTBOBATh B
JTIUCKYCCHH T10
y4eOHBIM BOIIPOCaM
0a30BBIX
MAaTeEMaTHYECKUX U
€CTECTBCHHOHAYYHBIX
JUCLIUILINH
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Koa n ¢popmyinpoBka KoMneTeHIHU

[1K-3 Bnanenuem cucreMoit GyHAaMEHTaIbHBIX XUMHUECKUX ITOHATHIH.

I[lnanupyemsble KpuTtepun onnenHnBanus pe3yJibTaToB 00yUeHUsI
YpoBennb pe3yJbTaThl 00yYeHHu s
OCBOEHUS (TIokazarenu JOCTHKEHUS HEY/IOBJIETBOPHUTE
KOMIIETEHIIUM | 33JJaHHOTO YPOBHS OCBOCHUS JILHO YAOBIICTBOPUTEILHO xoportio OTIIHO
KOMIIETCHITHI)
[TepBsrit 9Tan | 3HaTh: OCHOBHBIE ATAIIBI U ®parmenrapusle | Hemonubie CdopmupoBaHHEIE, CdopmupoBanHbie
(ypoBeHb) 3aKOHOMEPHOCTH MIpeCTaBICHUS MIPEICTaBJICHHS 00 | HO COJIeprKaIne CHCTEMAaTUYECKHE
dhopmupoBaHUs 00 OCHOBHBIX OCHOBHBIX dTamnax U | OTACNIbHBIC TPOOENBl | MPEACTABICHUS 00
dbyHIaMEHTATBHBIX JTamnax u 3aKOHOMEPHOCTSIX | MPEACTaBICHUsS 00 OCHOBHBIX dTamnax u
XUMUYECKUX TTOHSATHI 3aKOHOMEPHOCTS | (hopMUpOBaHUS OCHOBHBIX dTalaXx U | 3aKOHOMEPHOCTSX
X (opmupoBaHus | pyHIAMEHTAIbHBIX | 3aKOHOMEPHOCTSIX (dbopMupoBaHUs
GbyHIaMEHTAIBHBI | XHMHUYECKHX dbopMupoBaHHS dbyHIaMEHTATBHBIX
X XUMHYECKHUX MOHATUI (byH1aMeHTaIbHBIX XUMUYECKUX NOHATUI
MOHATUI XUMHUYECKHX
MOHATUI
Bropoit 3Tan | YMeTh: IPUMEHSTh O6Gmamaer YmMmeer npumensaTs | B nienom ycnemiHoe CdopmupoBanHOE yMEHHE
(ypoBeHb) OCHOBHBIE ¢parmMeHTapHOl | OCHOBHBIE IIPUMEHEHHE [10J1b30BATHCSI OCHOBHBIMU
(dbyH1aMeHTaJIbHbIE CIOCOOHOCTBIO ¢dbyHIaMeHTallbHbIE | OCHOBHBIX ¢byH1TaMeHTaIbHBIMU
XUMUYECKUE MTOHATUSA IIPUMEHEHUS XUMUYECKUE GbyH1TaMeHTaIbHBIX XUMUYECKUMHU MTOHATUSIMHU
OCHOBHBIX MOHATHUSA XUMUYECKUX
(dbyHIaMeHTaNbHBI | ¢ HEOOIbIIUM MOHATUI
X XUMHUYECKHX KOJINYECTBOM
NOHATUH 3aMe4YaHuil
Tperuit stan | Bnagets cuctemoii 6a3oBeix | dparmeHTapHOE B nieom B nenom ycnemnoe, YcneniHoe u
(ypoBeHb) (G yHIaMeHTaJIbHBIX MIPUMEHEHUE YCHEIIHOE, HO HE HO COJIepIKallee CHUCTEMAaTHUYECKOe
XUMUYECKUX TTOHATHI OCHOBHBIX CHUCTEMAaTUYECKOE OT/ebHBIC TPOOEThl | MPUMEHEHUE
dbyHIaMEeHTalbHBI | TPUMEHEHUE MIPUMEHEHHE (byHIaMeHTaIbHBIX
X XUMHUYECKHX dbyHIaMeHTaNbHbIX | (hyHIaMEHTaIbHbBIX XUMUYECKUX MOHATHI
MOHATUI XUMHUYECKUX XUMHUYECKUX
MTOHATUHI MOHATUHI
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Koa u ¢popmyanpoBka KoMneTeHIHH
[1K-4 CriocoGHOCTBIO MPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHS XUMHUYECKOW HAYKHU TIPU aHAJIH3e
[IOJIyYE€HHBIX PE3yIbTATOB.

izg}éle;l; TTHaHnpyeMBIe pesyibTaTh! Kputepuu orieHrBanust pe3yabTaToB 00y4IeHUs
KOMTTETEHIIHH oOyueHus HEYJIOBJIETBOPUTEIHHO YJOBJIETBOPUTEIHLHO XOpOLLO OTJINYHO
[TepBorit aTan | 3HaTh:  OCHOBHBIe  dTambl | He 3HaeT o0mux HcnbrreiBaer Bnaneer HavanbHBIMU Crioco6eH K TpaMOTHOMY
(ypoBeHb) Pa3BUTHUS XUMUH; XUMHUYECKUX TIOHSATHIA U | ONIPEICTICHHBIC HaBBIKAMU U yMEET pacrpeeneHUI0 BpeMEH!
Hay4JHbIE JOCTIDKCHHS | HE YMEET MPUMEHSTh 3aTpyIHEHUS TIPH MIPUMEHSATH MMOTYyICHHBIC U pacCTaHOBKE
Haubosee BBIJIAIOLIUXCS | 3aKOHBI K PEIIEHHIO pelieHnn 3a1a4 1o 3HAHUS K PEIICHUIO 3a/1a4 MIPUOPUTETOB B
OTEYECTBEHHBIX U | TIPOCTHIX 337124 TI0 XUMUN M0 XMMHH, a TAKKE BBITIOJTHEHUH PaOOTHI.

3apyOEKHBIX XUMHKOB, XUMUHA WCIIOJIh30BATh 3HAHUS TIPU
WX BKJIAJ] B PA3BUTHE XUMUH. MMOCTPOEHUHN CEPHE3HBIX
3a7a4 B XUMHUYECKOU
o0acTy.
Bropoii stan | YMmeTs: onenuBath | He ctpemutcs | [lonumaer BakHocTh | CriocobeH k popmynupoBku | KoHTposiupyer ¢hakTopsl,
(ypoBeHb) XUMHYECKUE  IIOHATHS U | BEINIOJIHUTH paboTy | K TOIXOMy peIIeHUs | OCHOBHBIX XUMHYECKUX | CIIOCOOHBIE MOBJIUATH
3aKOHBI B CJIOKHOM CHCTEME | KaueCTBEHHO, HE | XUMHUYECKOM 3aJaud, | IPUHIHUIIOB Ha BBITIOJIHSIEMYIO DPaloOTYy,
BO33pECHUI COBpeMEHHOU | 3((HEeKTUBHO OJIHAKO HE | MCCIIEJ0BATEIILCKOM pU HEOOXOIUMOCTH
XUMHH noadupaet KOHTPOJIUPYET paboTHI. KOPPEKTUPYET CBOH
HEO0OXOAMMBIC METOIbI. | KA4eCTBO MOJy4EHHBIX JIeHCTBHS.
pEe3yJIbTATOB.
Tperuit stan | Bnagers: HaBelkamu | He croco6en | McowITeiBaeT Brnaneer nocrarouyHbM | [IokassiBaeT  yBepeHHOE
(ypoBeHb) 00513aTEILHOTO 3¢ exTHBHO CJIO’KHOCTH MpU | KOJMYECTBOM  3HAHWK  TI0 | BJAJCHUE 3HAHUAMH BO
03HAKOMIJICHHUS C | BCII0JIB30BAaTh CBOM | OMpeJeNIeHu BbIOOpa | BBIOOpPY METOJIa, | MHOTHX HaIpaBJICHUAX
MpenbICTOPUEe  TOrO  WJM | 3HAHUST B HAYy4YHOH | HEOOXOIUMOTO MPUMEHAEMOr0 ISl JIAHHOTO | XUMHYECKOTO aHajIu3a.
HWHOTO BOIIPOC NOCTABJIEHHOIO | AEATEIbHOCTH. XUMHUYECKOTO  METOJIa | MCCIICAOBAHMSL.

B €ro IPAaKTUYECKOW HAyYHOU
Hu eIarornyeckomn
NEITEIILHOCTH.

JJI1 JOCTHOKCHM A LICTIN.

12




Koa u ¢popmyanpoBka KoMneTeHIHH
[1K-5 CriocoGHOCTBIO MOJTy4YaTh U 00padaThIBaTh PE3yIbTaThl HAYYHBIX KCIIEPUMEHTOB C TIOMOIIBI0 COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHIA

YpoBeHb Kpurepun onieHuBanusi pe3ysbTaToB 00y4eHUs
[Inanupyemble pe3ynbTaThl
OCBOEHHMS HEYJIOBJIETB
oOyueHus YJOBJIETBOPUTEIHLHO XOpOLLO OTJINYHO
KOMITIETEHIIUI OPHTEITLHO
IlepBriii  3Tan | 3HaTh: BOBMOXHOCTH, He 3naer B ynosnerBopurensHOil crenenu | B nenom 3Haet B nonnoit mepe 3HaeT
(ypoBeHb) JIOCTOMHCTBA U HEJOCTaTKH, 3HA€T BO3MOKHOCTH, BO3MOYKHOCTH, IOCTOMHCTBA | BO3MO>KHOCTH,
a TaK)Ke FPaHuLbl JIOCTOMHCTBA U HEAOCTATKH, a Y HEJI0CTaTKH, a TaKkKe JIOCTOMHCTBA U
MIPUMEHUMOCTH TaK)Ke T'PaHUILIbI IPUMEHUMOCTH TPaHULIbl IPUMEHUMOCTHU HEJOCTaTKH, a TAKKe
COBPEMEHHBIX CTaHJIapPTHBIX COBPEMEHHBIX CTaHJIapPTHBIX COBPEMEHHBIX CTaH/IAPTHBIX | TPAHULIEI IPUMEHUMOCTU
npodeccrnoHalIbHBIX MpoQecCHOHAIBHBIX TEXHOJIOTUH | MpodeccroHaIbHBIX COBPEMEHHBIX
TEXHOJIOTHI 00padoTKH 00paboTKHM Pe3yabTaTOB HAYYHBIX | TEXHOJOTHI 00pabOTKH CTaHIAPTHBIX
Pe3yIbTaTOB HAYYHBIX 9KCIIEPUMEHTOB, HO 3aTPYJHSIETCS | pE3yJbTaTOB HAYYHBIX npodeccrnoHalbHbBIX
JKCIIEPUMEHTOB B NIPABUJILHON MHTEPNPETALNU 3KCIIEPUMEHTOB, HO TEXHOJIOTuil 00paboTKU
Hay4yHOU HH(pOpMaLuu, KpoMe JIOITYCKAaeT OTAEIIbHbIC pEe3yNbTaTOB HAYYHBIX
TOTO, JOIYCKAeT OIITUOKHU TIPH ommoOKu Tipu 006padoTKe IKCIIEPUMEHTOB
00paboTKe pe3yIbTaTOB HAyYHBIX | PE3YIbTATOB HAYYHBIX
JKCIIEPUMEHTOB C SKCHEPUMEHTOB M HAYYHOU
HCII0JIb30BAHNEM HEKOTOPBIX uH(pOpMAaLIUH C
CTaHIAPTHBIX WCTIOJIb30BAHUEM HEKOTOPBIX
npodeccunoHaNIbHBIX npodeccuoHaIbHBIX
KOMIIBIOTEPHBIX IPOrPAMM IporpaMm
Bropoii  aranm | YMeTs: npuMeHsTH He ymeer B yioBieTBOPUTENBHOM CTENIEHU | YMEET IPUMEHATH B nonHoit Mmepe ymeet
(ypoBeHb) COBPEMEHHBIE CTAH/IaPTHBIE YMEET NPUMEHSTh COBPEMEHHbIE COBPEMEHHbBIE CTaHAAPTHBIE | PUMEHATh COBPEMEHHBIE

npodeccuoHanbHbIC
KOMITBIOTEPHBIC
TEXHOJIOTUH MOTYIEHHS U
00paboTKH pPe3yabTaToB
HaYYHBIX YKCTIEPUMEHTOB

CTaH/IapTHBIC
npodeccruoHaIbHbIC
KOMIIbIOTEPHBIE TEXHOJIOTUU
HOJIy4eHus: 1 00paboTKH
pe3yIbTaTOB HAyYHbBIX
9KCIIEPUMEHTOB, HO JIOTTYCKAET
OLIMOKH MTPH UCTIOIb30BAHUU

npodeccHoHaIbHbIC
KOMITbIOTEPHBIC
TEXHOJIOTUH MOTYICHHS U
00paboTKM pPe3ybTaTOB
HaYYHBIX IKCIIEPUMEHTOB,
HO JIOITYCKaeT OT/ENIbHBIC
HE3HAYUTENIbHBIC OIINOKN
npu 00pabOTKe pe3ynbTaToB

CTaHJIapTHBIC
npodeccuoHa bHbIC
KOMITBIOTEPHBIE
TEXHOJIOTUH MOJTYIEHHS U
00paboTKH pPe3yNbTaTOB
HAaYYHBIX IKCTIEPUMEHTOB
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npodeccnoHaIbHBIX
KOMIIBIOTEPHBIX IIPOrpaMM

HAYYHBIX 3KCIICPUMEHTOB H
Hay4HOU HH(pOpMAIMHU C
HCII0JIb30BaHNUEM
poheCCHOHATBHBIX
KOMIIBIOTEPHBIX ITPOTPaMM

Tperun
(ypoBeHb)

oTaIll

Bragets: HaBbIKaMu
HCII0JIb30BAHUS
COBPEMEHHBIX CTaHJAPTHBIX
pohecCHoHATBHBIX
KOMIIBIOTEPHBIX
TEXHOJIOTHI MOJyYeHUs U
00paboTKH pPe3yabTaTOB
Hay4HBIX SKCTIEPIMEHTOB

He Bnaneer

B ynoBneTBOpUTENBHOM CTETIEHN
BJIaJIeeT HaBbIKAMH UCIIOJIb30BaHUs
COBPEMEHHBIX CTaHIAPTHBIX
TEXHOJIOTMI MOJTy4EeHUs U
00pabOTKH Pe3yJILTATOB HAYIHBIX
IKCTIEPUMEHTOB, HO JIOITYCKaeT
OIIMOKU TP UCTIOJTb30BAaHUHT
OT/AEJbHBIX POrPaMM

Bianeer HaBeIKaMU
UCTIOTBE30BaHUS
COBPEMEHHBIX CTaHAPTHBIX
poheCCHOHATEHBIX
KOMITHIOTEPHBIX TEXHOJIOTHH
MOJTy4eHuUs 1 00paboTKU
PE3YIBTATOB HAYIHBIX
AKCTIEPIMEHTOB, HO
JIOTTyCKaeT He3HAUHNTeIIbHBIC
OIIMOKH TP UCTIOJTb30BaHUHT
OT/ETbHBIX KOMIIbIOTEPHBIX
porpamMm

B nonnoit mepe BrageeT
HaBBIKAMU UCTIOJIb30BaHMS
COBPEMEHHBIX CTaHAAPTHBIX
pOoECCHOHATEHBIX
KOMIIBIOTEPHBIX
TEXHOJIOTMI MOJTy4EeHUs U
00pabOTKH PE3yIILTATOB
HAYYHBIX SKCIIEPUMEHTOB
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4.2. TunoBble KOHTPOJIbHBIC 3aIaHUs WJIN UHBIC MaTE€pUuaJbl, He06X0}II/IMLIe AJIsi OHCHKH

3HaHHﬁ, yMeHHﬁ, HaBBIKOB M OIIbITA JEATECJIbHOCTH, XaPAKTECPU3YIOLIUX ITAIIbI

(l)OpMHpOBaHHH KOMIIeTEHII NIl B nmpouecce OCBOCHUs 06pa30BaTeJ’ILHOﬁ nporpaMmmabl.
MeToauueckue MaTepualbl, ONpeac/JIsaoIue nmnpoueaypbl OHCHUBaAaHUS 3HaHI/II7[, YMeHHﬁ,

KOMIIeTeHII M

HaBBIKOB U ONIBITA T€ATC/IbHOCTH, XaPaAKTECPUIYIOIIUX ITAllbI (l)OpMHpOBaHI/IH

Pe3ynbraTer 00yueHus dopMupyemMasi KOMIIETEHIHS (C OrnecHOYHBIE
yKa3aHUuEM KOJIa) CpencTBa
3HaHuA 3HaTh: TEOPETUYECKUE OCHOBBI OIIK-1 criocoGHOCTBIO YCTHBIN OIIPOC
0a30BbIX XUMHUECKUX JUCIMILIMH | MCIIOJIb30BATh MOTYYCHHbIC 3HAHUS nabopaTOpHbIC
TEOPETUIECKUX OCHOB paboThI;
(yHIaMeHTaIbHBIX Pa3e]IOB XUMHUH KOHTPOJIHBIE
NIpY peleHny podeccroHambHbIX paGOTHI;
3a1a4
3uHarp: MaTeMatudeckuii anmapat, | OIIK-3 cmoco6HOCTBIO PasHOYPOBHEBBIC
HEOOXOMMBIHN TS PeIICHUS HCIIOJb30BAaTh OCHOBHBIEC 3aKOHBI 3afa+u,
npohecCOHaIBHBIX 337249 B €CTECTBEHHOHAYYHBIX TUCIUILINH B pedepar; TecTbl
00JIacTH XUMUH U npodecCHOHAILHON JESITETBbHOCTH
MaTepHaOBEICHUS
3HaTh: OCHOBHBIE TEOPETUIECKUE
MOJI0KEHUS CMEKHBIX C XUMHUEN
C€CTCCTBCHHOHAYYHBIX JUCHUILINH
3Hate: ocHOBHbBle dransl  u | [IK-3 Brnanenuem cucTeMOoi
3aKOHOMEPHOCTH (popMHpoBaHUs | HyHAAMEHTAIBHBIX XUMUYECKHX
(yHIaMEHTaJIbHBIX XUMMYECKUX | ITOHSATHH.
MOHSITUH
3HaTh: OCHOBHBIC dTanbl pa3BuTHsA | I[IK-4  crocoOHOCTBEIO TIPUMEHSTH
XUMUHY; OCHOBHBIE €CTECTBEHHOHAYYHbIE
Hay4HbIE JIOCTIDKEHMsS HamOoJiee | 3aKOHBI MU 3aKOHOMEPHOCTH Pa3BUTHS
BBIAIOIIMXCA OTEUECTBEHHBIX W | XUMHUYECKOM HAyKd IpH aHAIU3e
3apyOeXHBIX XUMHUKOB, MOJTY4EHHBIX PE3YJIbTaTOB
UX BKJIaJ B pa3BUTHE XUMHH. HOJTY4EHHBIX PE3YJIbTATOB
3HaTh: BO3MOXKHOCTH, IIK-5 cmocoOHOCTBIO TOMyYaTh W
JOCTOMHCTBA M HEOCTATKH, a 00pabaTeIBaTh PE3yJIbTaThl HAyIHBIX
TaKXXe IT'PaHMLbl IPUMEHUMOCTH IKCIIEPUMEHTOB c MTOMOILBIO
COBPEMEHHBIX CTaHIAPTHBIX COBPEMEHHBIX KOMITBIOTEPHBIX
po(heCCHOHATBHBIX TEXHOJIOTHH | TEXHOJOTHMA
00pabOoTKH Pe3yabTATOB HAYUHBIX
9KCHEPUMEHTOB
VMenusa | YMers: BeInoOnHATH cTangapteie | OIIK-1 cnoco6HOCTEIO YCTHBIH OIIpoc

neiictBus (Kiaccupukanus
BEI[ECTB, COCTABJICHHE CXEM
MPOLIECCOB, CUCTEMATH3AIIUS
JAaHHBIX | T.II.) C y4ETOM
OCHOBHBIX TIOHATHH M OOIIHX
3aKOHOMEPHOCTEH,
(bopMyIUpyeMBIX B paMKax
0a30BBIX XUMUYECKUX AUCIUIIINH
VYMeTs: pemaTh TUIIOBBIEC YUeOHbIE
3aJ]a4u 110 OCHOBHBIM (0a30BBIM)
XMUMHAYECKUM JUCLHUIIMHAM

UCIIOJIb30BATh NOTy4YEHHbIE 3HAHUS
TEOPETUYECKUX OCHOB
(hyHIaMeHTaIbHBIX Pa3aeiIoB XUMHUH
IPY peleHny npodeccroHaIbHBIX
3a1a4

VMersb: peuiaTb TUIIOBLIC y‘le6HHe
3a1a4u 110 OCHOBHLIM pa3aciiaM

OIIK-3 criocoOHOCTBIO
HCIIOJIL30BATh OCHOBHBIE 3aKOHBI

nabopaTopHbBIC
paloThI;
KOHTPOJIbHBIE
paloThI;
pPa3HOYPOBHEBEIE
3a7aqu,
pedepar; TecTb
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MAaTEMAaTHKU U
CCTCCTBCHHOHAYYHBIX JUCHUIIINH

€CTECTBEHHOHAYYHBIX AUCIUIUIUH B
poheCCHOHAIBHOMN eI TETLHOCTH

Ymers: npumeHats ocHoBHbIE | [1K-3 BlIaJICHUEM CHCTEMOM
(byHIIaMEHTaIbHBIC ~ XMMHYECKHE | QYHIaMEHTAIBHBIX XUMHAYECKUX
MOHATHUS MTOHSITUH

YMerh: OolleHUBAaThL XUMUYECKUE IIK-4 CrmocoOHOCThIO IPUMEHSTH
MOHATHUS Y 3aKOHBI B CJIOKHOM OCHOBHBIE €CTECTBEHHOHAYYHBIC

CUCTEME BO33PEHUI COBPEMEHHOM
XUMHU

3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHUSA
XUMHUYECKOM HayKu IIpU aHalIu3e
IIOJIYYEHHBIX PE3YJIbTATOB

YMeTh: MPUMEHSITh COBpEMEHHbBIE
CTaHJapTHEIC
npogheccroHaIbHbIC
KOMITBIOTEPHBIE TEXHOIOTHH
MOTy4eHHs 1 00paboTKH
PE3YIBTATOB HAYYHBIX
JKCIEPUMEHTOB

[1IK-5 crmocoOHOCTEIO MONMy4YaTh H
00pabaThIBaTh Pe3yJabTaThl HAYYHBIX

3KCIIEPUMEHTOB c TIOMOIIIBIO
COBPEMEHHBIX KOMITbIOTEPHBIX
TEXHOJIOT U

Bnanenn
s
(HaBBIKH /
OIBIT
TeATeNbH
OCTH)

Brnazers: HaBbIKaMH pabOThI C
y4eOHOI InTepaTypou Mo
OCHOBHBIM XUMHWYECKUM
AUCHUIIIIMHAM

OIIK-1 crtocoOHOCTBIO
HUCITIOJIB30BAThH HOHy‘IeHHBIe 3HAHUA
TeOpeTI/IT-IeCKI/IX OCHOB
(yHIaMeHTaIbHBIX Pa3Je]IOB XUMUH
MIPH pelIeHnH podhecCHOHANBHBIX
3a7a4

Brnazers: HaBbIKaMH pa0OThI C
yaeOHOM TUTEepaTypoi, OCHOBHOM
TEPMHUHOJIOTUEN U TOHATUUHBIM
armapaToM 0a30BBIX
MaTeMaTUYeCKUX U
€CTECTBEHHOHAYYHBIX JAVCIUTUINH

OITK-3 crrocoOHOCTBIO
HCIIOIB30BATh OCHOBHEIE 3aKOHEI
€CTECTBEHHOHAYUYHBIX JAUCIUILUINH B
podeCCHOHAIBHOMN eITEIbHOCTH

Brnagers cucreMoii 6a30BBIX TIK-3 BIIaJIEHUEM CHCTEMOH
(hyHITaMEHTaTbHBIX XUMIYECKUX (hyHIaMeHTaTbHBIX XAUMHAYECKUX
HOHSITUN MMOHATHH

Braners: HaBEIKaMH IIK-4 cmocoOHOCTRIO MPUMEHSTH
00513aTEIBEHOI0 03HAKOMIIEHHUS C OCHOBHBIE €CTeCTBEHHOHAYYHBIC

IIPEABICTOPUEH TOrO MU HHOTO
BOIIPOC ITOCTABJIEHHOTO B €r'0
NPAKTHYECKON HAyYHOU U
MeIarorH4ecKol AesiTeIbHOCTH.

3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHS
XUMHUYECKOW HayKd IIpH aHaju3e
MOJTY4EHHBIX PE3YJIbTaTOB
NOJTYYEHHBIX PE3YJIbTATOB

Bnagers: HaBBIKaMHU
UCIIONIb30BaHMS COBPEMEHHBIX
CTaH/IaPTHBIX MPOQecCHOHATBHBIX
KOMIBIOTEPHBIX TEXHOJIOTHIl
ToNTy4eHusi 1 00paboTKu
PE3yIbTaTOB HAyYHBIX
HKCIIEPUMEHTOB

IIK-5 cmocoOHOCTRIO TIOMyYaTh W
00pabaThIBaTh Pe3yNbTaThl HAYYHBIX

HKCIIEPUMEHTOB c IIOMOILIBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUN

YCTHBIN OIPOC
nabopaTtopHbIe
paboThI;
KOHTPOJIbHBIE
paboThI;
pa3sHOYPOBHEBEIE
3a7aui,

pedepat; TeCThI
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Buowt camocmoamenwvnoil pabomut:

- U3YUCHUC OCHOBHOH U I[OHOJIHHTGJIBHOﬁ JIMTCPATYPHI B LCIAX CAMOIIOATOTOBKH,

- KOHCTIEKTUPOBaHHE MAaTEPHAJIOB HAYYHOU M YIeOHOU TUTEPATypHI M0 YKA3aHUIO MPEIOIaBaTEes;
- peleHue TECTOB 10 33/IaHUI0 TPENoJaBaTers,

- HIOATOTOBKA K 3aHATHAM, IPOBOJAUMBIM B HHTepaKTHBHOﬁ (bopMe;

- Harucanue pedepara 1o 3aaHU0 IMPENoIaBaTes.

Dopmuvl meKyue2o KOHMpPOJA.

- IpoBepKa J1a00paTOPHBIX PabOT

- YCTHBIN ONPOC Ha J1a0OPAaTOPHBIX 3aHATUAX
-pelleHe TUIIOBBIX 3a/1a4

Dopma pydercHo20 KORMPOAA — MecCmUposanue, NUCbMEHHAA KOHMPOIbHAA padoma.
Dopmbl npoMeHCYMOUHON ammecmayuu o UMo2am 0C80eHUA OUCYUNTIUHBL — IK3AMEH.

BO]'[pOCbI K 3K3aMEHY

=

[IpeameT KBaHTOBOM MEXaHUKH MOJICKYJISIPHBIX CUCTEM M KBAaHTOBOU XMMUH.

OCHOBHBIE 3Tanbl Pa3BUTUSI KBAHTOBOW TEOPHHU.

3. T'nmaBHBIC TEHICHIMM B PAa3BUTHU KBAHTOBOW XHUMHUHU KaK OCHOBHOTO TEOPETHYCCKOTO

(byH1aMeHTa COBPEMEHHON XUMUYECKOI HAyKH.

MaremMatrnuecknii annapat KBaHTOBOM MEXaHUKH.

DPMHUTOBHI OTIEPATOPHI, KX COOCTBEHHBIC (DYHKIIUM U COOCTBEHHBIC 3HAYCHUS. BrIpokaeHwme.

MartpudHoe npeacTaBiIeHUE ONEPaTOPOB.

6. Paznoxenne mo coOCTBeHHBIM (YHKIUSIM 3pPMUTOBA omeparopa. KoMMmyramuoHHBIE
COOTHOIIECHHUS.

7. CooTHoOIICHHs] HeoTpeaeeHHOCTeH. DU3NUECKH CMBICT W TPOCTEHIINE OICHKH Ha MX

OCHOBE.

OcHOBHBIE NIOCTYJIATHl KBAHTOBO MEXAaHUKH.

9. KBaHTOBBIE COCTOSIHUS ¥ BOJHOBBIE ()YHKIIMH; OCHOBHbBIE CBOMCTBA BOJTHOBBIX (DYHKIIHIA.

10. Oneparopsl (pU3UYECKUX BEIMYMH (HAOIIOAEMBIX); CPEIHUE 3HAYCHUS W JUCHEPCHH
HaOJIFOJaeMBIX.

11. [I70THOCTH BEPOSITHOCTH PACIIPE/ICIICHUSI YACTHI] B IPOCTPAHCTBE.

12. Onepatopsl KOOPAWHAT, UMITYIHCOB, MOMEHTOB UMITYJIbCA, KHHETUYECKOM 1 MOTEHIMAIbHOM
sHepruu. Onepatop ['amunbToHa (raMHJIBTOHHAH).

13. OBomtonus cocrosinuii u ypaBuenue llpenunrepa. Cranuonapaoe ypasHenue Llpeaunrepa.

14. JTucKpeTHBII 1 HENIPEPhIBHBINA CIEKTPHI. Y paBHEHUE HEMPEPHIBHOCTH.

15. IIpocreiire npuMepsbl MPUMEHEHHS] KBAHTOBOW MEXaHUKHU.

16. OnHOMepHbIe 3a/1auu: CIIEKTpP, KaueCTBEHHbIE 0COOCHHOCTH BOJIHOBBIX (DYHKITHI.

17.3ajmaun 0 TPSIMOYrOJBHOM TMOTEHLUAIBLHOM SIIUKE, TMOTCHIMAIbHOM Oappepe W
rapMOHHYECKOM OCLUJUISTOPE.

18. Teopust MmomeHTa uMMynbca. OCHOBHBIE CIEICTBUS KOMMYTAIIHOHHBIX COOTHOIIEHHH st
KOMIIOHEHT MOMEHTa UMITYJIbCA.

19. IpaBuna cioxeHuss MOMEHTOB UMITyIbca. JKecTkuil potatop.

20. 3agaua 006 aToMe Bogopoaa. Pa3enenre nepeMeHHbIX.

21. Bonopono-nono0OHbie opouTany, rpadpudeckoe IpeCcTaBlIeHne UX PaAUaIbHBIX U YTIIOBBIX
YacTeu.

22. BeIpOKJIeHUE OJHOAJIEKTPOHHBIX COCTOSHUN KaK CIEACTBHE CHMMETPHH IEHTPaTbHOTO
oJIsl.

23. TlpubnuxeHHbIE METO/IBI PEIICHUsI KBAHTOBO-MEXaHMYECKHX 3a/1a4.

24. Teopust BO3MYIIEHUHN JUIsI CTAIMOHAPHBIX COCTOSHUN B OTCYTCTBHE€ M TPHU HAJIHMYUU

BBIPOKICHHUSL.

N

o s

©

17



25.
26.
27.
28.

29.

30.
31.
32.

33.

34.

35.
36.

37.
38.
39.
40.
41.

42.

43.
44,

45.
46.

47.
48.
49,
50.
o1.
52.

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

60.

BaprannroHHBIN IPUHIUI KBAHTOBOM MEXaHUKH M BapUaLMOHHBIN MeTo. Meton Purtna.
MouJiekyna B IOCTOSIHHBIX 3JIEKTPUYECKOM U MarHUTHOM IOJISIX.
JIMTIOJIbHBIN 3TIEKTPUYECKUA U MArHUTHBIA MOMEHTBI CUCTEMBI YaCTHLI.

CHsATHE BBIPOXKACHUS 0] BIUSHUEM MOCTOSSHHOTO 3JIEKTPUYECKOIO MJIM MarHUTHOTO I10JIS
(3¢ dextrr LlTapka u 3eemana.)

CrivH 351eMEHTapHbIX YaCTUIL U CBA3aHHBIN C HUM MarHUTHbIN MOMeHT. Onepatopsl CliMHA U
KOMMYTallMOHHbIE COOTHOLIEHUS. CIUH-O0pOUTAIbHOE B3aUMOAECHCTBUE U €0 MPOSIBICHHUS.
VpaBnenue peaunrepa ajist aTOMOB U MOJIEKYIL.

Paznenenue 37eKTPOHHOTO U SIIEPHOTO ABMKEHUH. AnrabaTuyeckoe MpuoIKeHHe.
DNEKTPOHHOE BOJIHOBOE YpaBHEHUE. DJIEKTPOHHASI INIOTHOCTD U €€ U3MEHEHUS [IPHU NIEPEX0/Ie
OT pa3/IeJIEHHbIX aTOMOB K MOJIEKYJIE.

[TocTpoenne mpUONMKEHHBIX PEIIEHUN 3JIEKTPOHHOTO BOJIHOBOTO YpaBHEHHUS HAa OCHOBE
BapHUAIMOHHOTO NMpuHIMNa. OJHO3IEKTPOHHOE TPUOINIKEHHE.

OrpaHu4eHHbII 1 HeorpaHW4YeHHbIH MeToabl XapTpu-doka (caMOCOIrIaCOBAaHHOTO IOJIs,
CCII). Herepmunant Ciarepa.

[ToHsITHE O 3aKPBITHIX M OTKPBITBIX 000JI0UKaX. Y PaBHEHUS, ONPEIEISAIONINE OPOUTAIIH.
OpOuTanbHble SHEPTUH U UX CBA3b C MOJIHOM 31eKTpoHHOM sHeprueit. Teopema Kynmanca u
(hOTORIEKTPOHHBIE CTICKTPHI.

[Ipenensr npumennMocTu metona Xaptpu-Doxka.
DNEKTPOHHOE CTPOEHUE aTOMOB. DJIEKTPOHHBIE KOHPUTYpalluU U TEPMBI AaTOMOB.
CnoxxeHue MOMEHTOB 11Jis1 atoMoB. [IpaBuia XyHpa.

DIJIEKTPOHHOE CTPOEHUE aTOMOB U Mepuoinueckas cucrema sneMmentoB .M. Menaeneesa.
[IpencraBnenune MosiekynsapHbIx opoutaneit (MO) B Buae TMHEHHONW KOMOMHAIIMA aTOMHBIX
opoutaneit (JIKAO).

Haubonee pacmpocTpaHeHHbIE THIBI 0a3MCOB  aTOMHBIX  OpOHWTaieil: opOuTaNIH
CIIEUTEPOBCKOTO U TayccoBa TUIA. MHUHHUMajbHbIE U BaJIEHTHO-pACUICINICHHbIE Oa3UCHBIE
HaOOPHI.

[Monspuzanuonnusie u nuddyszasie pyakmuu. Metox CCIT MO JIKAO.

DNeKTpOHHBIe, KoJiebaTeabHble M BpalllaTeldbHbIe COCTOSHUSA MoJekya. I[loBepxHOCTb
noteHuansHou suepruu (I1119).

Pousib npencrasnenuii o [111D B coBpeMeHHON CTPYKTYPHOM TEOPUU XUMUU.

PaBHOBecHass koHpurypanus U koHdopmaiuu Mosiekyl. Cranwonapubeie Touku [1I19, mx
ananu3. [Ipocreiimue npumepst [1113.

JIByxaTomHast Mosiekyina. ONTUMU3ALKA TEOMETPUUECKUX XapaKTEPUCTHUK MOJIEKYIIbI.

[MI1D u xumuyeckas peakius, KOOpAUHATA PEAKIUH.

KoppenupoBanHoe qBUKEHHUE ANEKTPOHOB. YUET SHEPTUH SIEKTPOHHOU KOPPEIAIIH.
[TonsiTHe o MeToae KOH(PUTYPAIIMOHHOTO B3aUMO/ICHCTBHSL.

OcHoBHbBIE IOHATHS METOJIa TEOPUH BO3MYILIeHUH, Teopust Memnepa-ITnecce.

CpaBHUTENbHAS XapaKTEPUCTUKA METOI0B KOH(PHUTypAITMOHHOTO B3aUMOACHCTBUS U TEOPHH
BO3MYILICHUU.

[TomysMnupuveckrie MeTOJbl KBAaHTOBOM XMMHU. METOMbI, HCIOJB3YIOUINE HYJIEBOE
middepeHLnanbHOe nepeKphIBaHue.

B03MOXHOCTH M OrpaHUYEHMs] NPUMEHEHMS IOIYIMIHMPUYECKHMX METOJ0B KBAHTOBOM
XUMUHU.

VYder cuMMeTpuH s1epHOI KOH(UTYpally MIPH pacCMOTPEHUH SIIEKTPOHHOM 3a/1auu.
DNEMEHTHI U ONlepalid CUMMETpUU. ToYeuHbIe rpynbl CAMMETPHH.

Haubonee pacnpocrpanentbie mporpammusie komiuiekesl (AMPAC, MOPAC, GAMESS).
ITonroroBka ncxoanoro Qaina. KimroueBsie cioBa Kak croco0 yrpaBieHHs pacueTOM.
CocraBnenne Z-matpuilbl. basuchele arombl. OnpezeneHHe HayaIbHOTO NPUOIMKEHUS
F€OMETPUUECKUX TApaMETPOB MOJIEKYJIBI.

VYder cuMMeTpuM IpU 3aJaHUM HadanbHOro npubmmkenus. Z-marpuua ctuits MOPAC u

GAUSSIAN.
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61. OcHOBHBIE pe3yibTaThl KBAaHTOBOXMMHMYECKHX pPacyeToB. Bu3yanusanusi pe3ysibTaToOB
pacuera.

CrpykTypa 3K3aMEHAIMOHHOTO Owujera. DK3aMEHAllMOHHBIA OWJIET COCTOUT W3 JBYX
TEOPETUYECKUX BOIIPOCOB M M3 OJHOM 3a/1auM, BKIIOYECHHBIX B IIPOIpPaMMy AMCLUIUIMHBL Kaxk I
Bompoc U 3anava oueHuBaercs 10-ro Gamuramu. Takum 00pa3oM, MakCHMAaJbHBIN 0ajul, KOTOPBIN
MO>KHO TOJIY4UTh Ha dK3ameHe, coctaisieT 30 GaiioB. bamibl, nojydeHHbIE NPU cladye HK3aMEHa,
CYMMHUPYIOTCS ¢ OajljlaMH, OTy4€HHBIMH B X0/I€ CEMECTpA.

O06pa3er sK3aMeHaIMOHHOTO OuiieTa

MMWHOBPHAYKH POCCHUHAN

®denepalibHOE TOCYAApCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIETO
o0pazoBaHus
«BAIIIKUPCKU TOCYJIAPCTBEHHBIIA YHUBEPCUTET»
XuMuyeckuit GhakynbTeT

Hanpasnenne 04.03.01 «®DyHnameHTanbHas ¥ IPHKIIATHAS XAMUS»

HHCHI/IHJ’II/IH& KBanToBas MexaHHKA M KBAHTOBAS XUMMUS

3K3AMEHAIIMOHHBINA BUJIET Ne 1

=

[IpenMeTr KBaHTOBOI MEXaHUKHU MOJIEKYJISIPHBIX CUCTEM U KBAHTOBOUM XMUMMH.
2. CnwH 3eMeHTapHBIX YaCTHI] ¥ CBS3aHHBIM C HUM MarHUTHBINM MOMEHT. OmnepaTopsl ClIMHA U
KOMMYTallMOHHBIE cOOTHOLIEHUSsI. CIUH-O0pOUTaIbHOE B3aUMOACHCTBHE U €0 MPOSIBICHUS.

. . ~_d
3. Haiitu 5pMHUTOBO-CONPSIKEHHBIN omiepaTop AJis oneparopa nupdeperurpoBanus D= i
X

3aB. kadeapoit HU3NIECKON XUMUH
1 XUMu4ecKoi skonoruu baml'V, npod. A.I'. Mycradun

2018-2019 yu. r. Kagenpa ®X u XD

Kpurepun ouenku (B 0a/1ax):

- 25-30 6a/1710B BBICTABJISICTCS CTYIICHTY, €CJIM CTYJICHT JaJl TIOJHBIC, Pa3BEPHYTHIC OTBETHI HA
BCE TEOPETUYECKHUE BOMPOCHI Owiera, MPOJSMOHCTPUPOBAT 3HAHUE  (PYHKIIMOHAIBHBIX
BO3MO>KHOCTEH, TEPMHHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMCHHUE IMPUMECHSATh TEOPETUUCCKHUE 3HAHUS
MpU BBINOJIHEHUH TpaKkTUYecKuxX 3aaaHuid. CryneHT Oe3 3aTpyJHEHHH OTBETUI Ha BCe
JIOTIOTHUTEIbHBIE BOTIPOCHI. [IpakTnyeckas 4acTh pabOTHI BHIMOIHEHA MOJTHOCTHIO 0€3 HEeTOUHOCTe!
1 OIINOO0K;

- 17-24 6a1J10B BBICTABIISICTCS CTYACHTY, €CIIA CTYJIEHT PACKPbUI B OCHOBHOM T€OPETUYECKUE
BOMPOCHI, OJHAKO JIOTMYIIEHBI HETOUYHOCTH B OMpPEAEJICHHH OCHOBHBIX MOHATHM. [Ipu oTBeTe Ha
JIOTIOTHUTEIbHBIE BOTPOCHI IOMYIIEHBI HEOObITMe HETOYHOCTH. [Ipy BBIOTHEHUH MPAKTHUYECKON
gacTu paboThI JOMYIIEHBI HECYIIECTBEHHBIE OIIHOKH;

- 10-16 6amioB BBICTABISETCS CTYACHTY, €CITH IMPH OTBETE HAa TEOPETUYECKHE BOMPOCHI
CTYIACHTOM JOIYIIEHO HECKOJbKO CYIIECTBEHHBIX OIMIMOOK B TOJKOBAHUU OCHOBHBIX TMOHSTHH.
Jloruka ¥ MOJIHOTA OTBETA CTPAJAIOT 3aMETHBIMHU U3bSHAMU. 3aMETHBI IPOOEITbI B 3HAHUU OCHOBHBIX
MeT0/10B. TeopeTrueckre BOMPOCH B 1IE€JI0M M3JI0KEHBI IO0CTAaTOYHO, HO C TMPOIYCKaMU MaTepHana.

19



HmeroTcst mpuHIMNUANIbHBIE OIIMOKY B JIOTHKE TIOCTPOCHUS OTBEeTa Ha BOoNpoc. CTyIEHT He perini
3aavy WIK MPU PELICHUN JOMYIIEHBI IpyOble OIIHOKH;

- 1-10 ©6ayyI0B BBICTAaBISETCS CTYIEHTY, €CIM OTBET HAa TEOPETUYECKHE BOIPOCHI
CBHUJICTEIILCTBYET O HEMOHMMAaHUU U KpailHe HEMOJHOM 3HAHWU OCHOBHBIX MOHSITUHA M METOJOB.
OOHapyXuBaeTCcsi OTCYTCTBHE HABBHIKOB NMPHMEHEHHSI TCOPETUYECKUX 3HAHUN TNPHU BHIIOJHEHUHU
MpaKTUYeCKuX 3a1aHuii. CTyJI€HT HEe CMOT OTBETUTh HU Ha OJIMH JIOTIOJIHUTEIILHBIN BOIIPOC.

IIPOTPAMMA T'PYIIIIOBBIX 3AHATHIA

Paznea 1.0CHOBBI KBAHTOBOM MEXAHUKHA

OCHOBHBIE TIOCTYJIaThl KBAHTOBON MeXaHUKU. KBaHTOBBIE COCTOSHUS U BOJTHOBBIC (DYHKIUH;
OCHOBHBIE CBOWCTBa BOJHOBBIX (yHKmmi. OnepaTopsl (pu3nyecknx BeMWYMH (HAOIIOAAEMBIX);
CpeHHe 3HAYEeHUS U AUCTIEPCUH HaOto1aeMbIX. [ITIOTHOCTE BEPOATHOCTH paclpeieeHHs YacTHI] B
MIPOCTPAHCTBE.

MaremaTtuueckuil anmapaT KBaHTOBOW MEXaHUKU. DPMUTOBBI ONEpPATOPhl, UX COOCTBEHHbIE
GyHKIMM M COOCTBEHHBIE 3HaueHus. BpIpoknenue. MarpuuHoe mpencTaBICHUE ONEPATOPOB.
Pa3noxxenne no coOCTBEHHBIM (YHKLHAM 3pMHUTOBA onepaTopa. KoMMyTalinoHHbIE COOTHOILIEHUSI.

Oneparopsl KOOPAUHAT, UMITYJIBCOB, MOMEHTOB UMITYJIbCA, KHHETUUECKON U MOTEHIMAIbHON
sHepruu. Onepatop ['ammibToHa (raMHJIBTOHUAH).

CooTHoleHHsT HeompeaeaeHHOCTEW. DU3NYECKH CMBICT W TPOCTEHIINE OIEHKHM Ha UX
OCHOBE.

OBomtonms coctosiunid U ypaBHeHue llpenunrepa. Cranmonapnoe ypaBHenue llIpenunrepa.
JIMCKpETHBIN U HENPEPBIBHBIN CIEKTPBI. Y PABHEHUE HEITPEPHIBHOCTH.

[Ipocreinmme npuMepsl NPUMEHEHUSI KBAaHTOBOW MexaHUKH. OJHOMEpHBIE 3aJadd: CIEKTD,
KauyeCTBEHHbIE OCOOEHHOCTH BOJIHOBBIX (YyHKUMH. 3agayd O MNPSAMOYTOJIbHOM MOTEHIIMAIBHOM
AIUKE, TOTEHLIHaIbHOM Oapbepe U TapMOHHYECKOM OCLUIIIATOPE.

Teopus momeHTa mmirysnbca. OCHOBHBIE CIEACTBUS KOMMYTAllMOHHBIX COOTHOLIEHUH IS
KOMIIOHEHT MOMEHTa uMItyJibca. [IpaBuiia cioxeHnss MOMEHTOB UMITyJbca. JKeCTKui poTarop.

3amaua o0 atome Bojopona. Pasnenenne mepemeHHBIX. Bomopomo-mogoOHbie opOuTany,
rpaduyeckoe MpeCTaBlIeHNE UX PaAUalbHBIX U YTJIOBBIX YacTeil. BeipojkieHne o1HOIEKTPOHHBIX
COCTOSIHMI KaK CIEACTBUE CUMMETPUU LEHTPAIBHOTO MOJIS.

[TpubnmkeHHble METOABI PELICHHS] KBAHTOBO-MEXaHUYECKUX 3a/1au. Teopusi BO3MYIIECHU 1715
CTAallMOHAPHBIX COCTOSIHMM B OTCYTCTBHE U MPU HAJTUYMH BBIPOXKACHUSA. BapuanmoHHBIN NPUHLNI
KBAaHTOBOM MEXaHUKHU U BapUAIIMOHHBIN MeToa. MeTtoa Putna.

Mornekyiia B IOCTOSIHHBIX JIEKTPUYECKOM U MAarHUTHOM NOJIAX. J{MITONBHBINA 3JIEKTPUYECKUM
M MAarHUTHBIA MOMEHTBHI CUCTEMBbI 4YacThll. CHSATHE BBIPOXKIEHHUS IOJ BIMSHUEM IOCTOSIHHOTO
ANIEKTpUYEeCcKOro uiu MaruutHoro nous (3¢ dexts! llltapka u 3eemana.)

CnuH 37eMeHTapHbIX YaCTULl U CBSI3aHHBIA C HUM MarHUTHBIM MOMEHT. Oneparopsl CIMHA U
KOMMYTallMOHHBIE COOTHOMLIEHUS. CTUH-OpOUTATIbHOE B3aUMOACHCTBHE U €0 MPOSIBICHHUS.

KBanToBasgs cucreMa B IEPEMEHHOM 3JIEKTPOMAarHUTHOM 1osie. BpemeHnHas Teopus
Bo3myieHud. Ilepexonpl mon BiAMSHUEM WU3IydYeHUs U mpaBuia otdopa. KoadduimeHtsr
OWHIITEHHA.

CucteMbl TOXJIECTBEHHBIX 4acTHIl: (pepMHOHBI U 0030HBI. AHTUCUMMETPUYHOCTH BOJHOBOM
(GYHKUIMU 17151 CUCTEMBI AIIEKTpOHOB. IIpencraBieHne BOJHOBON (YHKIIMM CUCTEMBI 3JIEKTPOHOB B
BHJIE ONIPEAETUTENS.

Pazzen 2.0CHOBHBIE MOJOXEHUA U METO/IbI KBAHTOBOM XUMUU

I. YpaBuenue lllpenunrepa nias aToMOB M MOJEKYJ. Pa3feseHue aJIeKTpOHHOTO U SAEPHOTO
IBIKEHUH. AnmabaTudeckoe NpHOIMKEeHHe. DIIeKTPOHHBIE, KoJiebaTelbHbIE W BpalllaTelIbHbIC
COCTOSIHUSA MOJIEKYJl. [ToBEpXHOCTh MOTEHIIMAIBLHON dHEPruu. Posb pecTaBlIeHnd 0 IOBEPXHOCTH
MOTEHINALHON SHEPTUU B COBPEMEHHOM CTPYKTYPHOM Teopuu XuMun. PaBHoOBecHast KOH(UTyparus
1 KoH(popMalmu MoJieKya. Masbsle koneGaHus siiep BOIM3M MoJIoKeHUs paBHOBecus. Konebanus ¢
O0JIBIIMMH aMIUIUTYAaMu. Bpalenne cuctemsl saep Kak Lenoro.
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DNEKTPOHHOE BOJHOBOE ypaBHEHUE. DJIEKTPOHHAs IUIOTHOCTh U €€ U3MEHEHUS IIPU IEPEX0/Ie
OT pa3/IeJIEHHBIX aTOMOB K MOJIEKYJIE.

[TocTpoenune NpUOIMIKEHHBIX PEIIEHUI AIIEKTPOHHOTO BOJHOBOTO YpPAaBHEHHsS Ha OCHOBE
BapHalMOHHOrO TpuHIMNA. OmHOAIEKTpOHHOEe Tnpubmmkenue. Meron Xaptpu - Doka
(camocornacoBanHoro o, CCIT). YpaBuenus, onpenenstomue opoutanu. OpOuTtanbHbie SHEPTUH
U UX CBSI3b C MOJHOM 3JIEKTpOHHOU sHeprueit. Teopema Kynmanca u pOTOINEKTPOHHBIE CIIEKTPHI.
[Ipenensr npumenumocTu metona Xaprpu-Doxka.

[Tonsarue o MeTo1e KOHPUTYPAIMOHHOTO B3aUMOACHCTBUA. MEeTO1 BAJIGHTHBIX CXEM.

DJNEeKTPOHHOE CTPOCHUE aTOMOB. DJIEKTPOHHBIE KOH(UTYparun U TepMbl aTOMOB. CiioxKeHne
MOMEHTOB /17151 aroMOoB. [IpaBuna XyHa. DeKTpOHHOE CTPOEHUE ATOMOB U IEPUOANYECKaAsk CUCTEMA
anemeHTOB .. Meneneena.

[IpencraBnenne MonekyasapHbix opoutaneit (MO) B Bujae JMHEHHOW KOMOMHAIIMM aTOMHBIX
opoutaneit (JIKAO). Haubonee pacnpocTpaHHEHHbIE TUTIBI 0a3MCOB aTOMHBIX OpOUTaNIel: OpOUTaIH
cineirepoBckoro u rayccora tuna. Meron CCIT MO JIKAO.

[IpencraBnenue o Metogax pyHKIIMOHANIA SJIEKTPOHHOMN TIIOTHOCTH.

[I.Yuer cummerpum saepHON KOHPUrypaluu NpU PACCMOTPEHHM D3JIEKTPOHHOM 3aaaym.
DNEeMEHTHI W ONepallui CUMMETpUH. TodeuHble Tpymnmbl cuMMmeTpun. [IpeacTaBiaeHus: TOUEUHBIX
IPYIII, HEMPUBOIUMBIE MPEACTABIECHUS U TaOJIUIIbI XapaKTEPOB.

Cummerpust u cBoiicTBa Mojekyia. Kiaccudukamusi 37€KTpOHHBIX COCTOSHHM MOJIEKYN U
KJaccu(uKaIys MOJEKYIAPHBIX OpOuTaneil mo cuMMmeTpur. o- U m-OpOutanmu. m-DIEKTPOHHOE
npubmnkenne. OpOuTalv CUMMETPUHN U SKBUBAJICHTHbIE OPOUTANH.

Cas13bIBaIONINE U Pa3PHIXIISIONINE OPOUTAIIH.

Jlokanu3oBaHHBIE MOJIEKYJISIPHBIE OpOWTANIM, HATYPAJIbHBIC CBS3BIBAIOIIUNE OPOUTAIN W
KJIACCUYECKHUE TPEJICTABICHUS O XUMHYECKOW cBs3u. [pynmoBeie opOutamu. IlepeHOCHMMOCTH
opOuTaneit parMeHTOB MOJIeKyJl. CBsI3eBbIC OPOUTAII U OpOUTATM HETOICJICHHBIX T1ap.

I'ubpuauzanus u ruGpuaHbIe OpOUTATH B Oa3nce aTOMHBIX S-, P- U d-opOuTaiei.

III. ITomy>mnupuyeckre MeETOAbl KBAHTOBOW XUMHHM. MeETOAbl, HMCHOJIB3YIOUIUE HYJIECBOE
muddepennanpHoe TIepeKpbiBaHue. Pacmmpennbiii metoa Xrokkens. Meron XIOKKens s T-
ANEKTPOHHBIX CHUCTEM. BO3MOKHOCTH M OTrpaHUYEHHs] NPUMEHEHHS MOJYySMIMPUYECKUX METOJIOB
KBaHTOBOM XUMUH.

IV. MexMonekyasipHOe B3aUMOJACHCTBUE U €ro ONMCAaHME B KBAaHTOBOM XHUMMH.
OpueHTaumoHHas U MHAYKLIHMOHHAs cocTaBisomue. J(ucnepcnonHoe B3auMozeiictBue. Ban-nep-
BaanbcoBsl koMIuiekcsl. BoiopoaHas cBs3b.

V. HexecTkre MOJEKyNbl. DJIEKTPOHHO-KoJIeOaTeIbHOE B3amMmojaeicTBue. Dddextsr SHa-
Tennepa.

VI. CoBpeMeHnHOe mporpamMmMHOe oOecrieueHrne KBaHTOBO-XMMUYECKHX pacdyeToB. Hauboiee
pacnpocTpanennsie mporpamMmmMmusie komiiekcsl (MOPAC, GAUSSIAN u np.).

Pasgen 3. IPUKJIAIHBIE 3AJTAYU KBAHTOBOM XUMHUH

I. JIByxatomHble MoJekyabl. IIpocrelimme Moznenu onMcaHus Ha OCHOBE METOJOB
MOJIEKYJISIPHBIX OpOUTanel U BaJICHTHBIX CXeM. AHAJIU3 BOJHOBBIX (DYHKLUH MOJIEKYJISIPHOTO HOHA
n MoJieKylbl Bopopona. ComocraBieHue pesynbrTatoB pacueroB H2+ u H2. KoppensuuonHusie
muarpammel MO [ui1  ByXaTOMHBIX MOJIEKYN. PacmpeneneHue 53I€KTPOHHOM IIJIOTHOCTH B
JIByXaTOMHBIX MOJIEKY/ax, 00pa30BaHHBIX aTOMaMM BTOpOro nepuoia. IIoispHOCTh XMMHUYECKOH
CBSA3U U €€ XapaKTePUCTUKU

II. KayecTBeHHBIN aHaIN3 F€OMETPUYECKOIO CTPOEHMS MajblX MHOIOATOMHBIX MOJIEKYJ Ha
ocHoBe MeToza MO. [luarpammsl Youua.

[II. KoopauHannoHHble cCOeqUHEHMS. Teopust KpUCTANINYECKOTO MOJIsL. AHAJIN3 paCIleNICHUS
aToMHbIX d- U f-ypoBHell B moJisix pasnuyHoil cummerpun. [lapamerps! paciiensienus. CHiIbHOE U
crnaboe 1oJie JIMraHJoB. AHAJIN3 AJIEKTPOHHBIX CHEKTPOB MU MAarHUTHBIX CBONCTB KOMIUIEKCOB Ha
OCHOBE TEOPUU KPUCTATUIMYECKOIO MOJIS.
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Teopus nosis nurannoB. MHTEpHpeTanus TpaHC- U LUCBIIMASHKS B KOMIUIEKCAX MIEPEXOIHBIX U
HENEPEXO0IHbIX MeTaJI0B. M30100a1bHas aHANOTMsl.

IV. Opranuueckue coenuHeHus. IlpuOnmxeHus, MCNIoNb3yeMble IMpPU pacyeTax M IpuU
WHTEPHPETAMUA JJIEKTPOHHOIO CTPOCHHS OPraHMYEeCKUX COCIMHEHUH. biau3ocTh CBOWCTB
COCJMHEHUN B TOMOJIOTMUYECKHX psAJaX M NEPEHOCHMOCTh OpOMTaNel JIOKAIbHBIX (ParMeHTOB
MOJIEKYII. 3aps/ipl Ha aToMax U MOpsAKkU cBsizell no Mamukeny u JI€sauny. Koppenduus mexay
rapaMeTpamMu TE€OMETPUYECKOTO CTPOCHUsS U MNOpsAKaMH cBsi3ed. [IpuHIUIIBI MOCTpPOEHHUs
aJINTUBHBIX CXEM pacyeTa CBOMCTB MOJIEKYJI B psiJax.

[lepenoc 3apsga mpu oOpa3oBaHMM XUMHUYECKMX coeluHeHuil. Kommiekcel ¢ mnepeHocom
3apsna.

ConpspkeHHbIE COeIMHEHUs. ApOMaTUYHOCTh U aHTHapoMaTuyHocTh. [IpaBuna 4n u 4n+2.
AnbrepHaHTHbIE yriieBojopoabl. [IpaBuno Jlonre-Xurrunca. Meroa cBOOOJHOIO 3JIEKTPOHA JUIs
aHaJIM3a CBOWCTB U MOBEJICHUS CONPSKEHHBIX COCIMHEHNMN.

V. KauectBeHHast TeOpHUsi peaKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX coenuHeHuid. HaeKch
peaKMOHHON CIOCOOHOCTU: HMHJIEKChl CBOOOJHOM BaJ€HTHOCTH, 3apsiibl HAa aTOMax, WHAEKCHI
DyKyH, PHEPrUU KAaTHOHHOW, aHHOHHOW W PaAuKaJbHOW Jokamu3auud. KoHIenuus KecTKux u
MATKHUX KUCJIOT U OCHOBaHUI. DJIEKTPOCTaTUYECKOE T10JIE, CO3AaBAEMOE MOJIEKYJIOH, U €ro BIUSHUE
Ha PEAKIIMOHHYIO CITIOCOOHOCTb.

KBaHTOBO XMMHYECKOE OMMCAHUE ATEMEHTAPHOIO aKTa XUMHUYECKUX peakuui. [IyTs peakunn
1 KOOpAMHATa PeaklUWH Ha MOTEHIHAIBbHON NoBepxHocTU. [lepexonHoe coctostHue. CnMmerpus
peareHToB, MEPEXOTHOIO COCTOSIHUS U IPOTYKTOB PEAKIUN.

KadecTBeHHBIN aHaNMM3 BO3MOKHBIX MEXaHU3MOB XMMHUYECKHUX PEAKIMHA HAa OCHOBE OOIICH
CTPYKTYpHI NMOTEeHIMaNbHON noBepxHOCTH. Koppensuuonnsie npasuna Bynsopaa - Xopmana npu
aHaJIN3€ BO3MOXKHBIX MEXaHM3MOB XUMHUUYECKUX peakinuil. Teopus rpaHudHbIX opOuTanein Oykyu.
[Tpunmun bamna - OBanca - [lonstau. OrpaHnyeHust NOAXO00B, UCHOJIB3YIOUIUX MPEACTABICHUS O
JBUKEHUH T10 IOTEHIIMAIBHON TOBEPXHOCTU. POJIb TYHHEIIMPOBAHMS B XUMUYECKUX PEAKIIMIX.

NIAAH
YcTHOrO onpoca no Kypcey

1. DOpMUTOBBI OIEpaTopbl B KOHEYHOMEPHBIX NpocTpaHcTBaX. COOCTBEHHBbIE BEKTOpBI U
COOCTBEHHBIE 3HAUEHHSI SPMUTOBBIX MAaTPULL 2-T0 U 3-r0 NOPsAKOB. OPTOrOHAIBHOCTH COOCTBEHHBIX
BEKTOPOB. PaznokeHne npou3BOJIbHOIO BEKTOPA [0 COOCTBEHHBIM BEKTOPaM 3pMHUTOBA OIIEpaToOpa.

2. HaxoxpaeHne cCOOCTBEHHBIX 3HAUYCHHMM W COOCTBEHHBIX (DYHKIIMH ONEPAaTOPOB KBAHTOBOM
MEXaHHKH, HAIIPUMED OTIEPaToOPOB Px, Px’ , Px° + X%, OIEpaTOPOB MOMEHTA UMITYIIECA H JIP.

3. 3agaun 00 OJAHOMEPHBIX M TPEXMEPHBIX MOTEHLHUANbHBIX SALIUKAX C MPSAMOYTOJIbHBIMU
NOTEHIMaJIaMH U CTEHKaMU pa3IMyHOMN BhICOTHL. IIpsAMOyrosibHble MoTeHIaIbHbIE Oapbephl.

4. 3amaua 00 aTome BoJopoJa. BoeiaeneHue 1ieHTpa Macc, nepexoj K cepruueckoil cucreme
KoopauHaT. Popma aTOMHBIX OpOUTATICH.

5. @opMyIibl TEOPHH BO3MYILEHHUH Ha MpUMepe JIMHEHHBIX 0NIepaTOpoB (MaTpUL) B IBYMEPHOM
U TPEXMEPHOM IpocTpaHcTBax. CpaBHEHHE C BapUMalMOHHBIM IOJIXOJOM IIPU HCIOJIb30BAHUU B
KayecTBe 06a3nuca COOCTBEHHBIX BEKTOPOB HEBO3MYILIEHHOTO OIlepaTopa.

6. Oddextr! LlTapka n 3eemana /i IPOCTHIX MOJETbHBIX CHCTEM.

7. Onepatop I'aMuIbTOHA JUIsl aTOMHBIX U MOJIEKYJISIPHBIX CHUCTEM (HAa IPOCTBIX IpHUMEpax:
atom C, mosekynsl LiH, BeH2 u np.). [loctpoenue 31neKTpoHHON BOJHOBOM (YHKIMU B BHJE
OIIPENETIUTENS.

8. Mounexkynst H2+ u H2. Ilpocrelimune moaxoasl K MOCTPOEHUIO BOJHOBBIX (DYHKUUN U
MIOTEHIUAJIBHBIX KPUBBIX.

9. VpaBuenus Mmetona Xaptpu - Doxka i1t mpocTenx Moneky, Hanpumep LiH.

10. Toueunsle TpymnIbl cMMMETpUH. HenmpuBoaumble IpeACTaBIEHUS HAa IPUMEPE TPYII TUIIA
C2v, C3v u T1.n. Xapakrepsl INpeacTaBiceHU. PasnojkeHne NpHBOAMMOIO IPEJICTaBICHMs Ha
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HenpuBoguMoe. [Ipsimoe mpousBenenue mnpencraBieHuid. [lpaBuna otOopa s AJIEKTPOHHBIX
nepexojoB. (2 ceMuHapa).

11. Yuer cummerpun npu kiaccupukanuu opoutaneil. 6- u n-OpOutanu. 'nOpuaneie u
SKBUBAJICHTHBIEC OpOuTanu. Koppensunonnsle auarpaMmel.

12. Meton Xrokkens. [Ipocrelime npumepsl pacyeToB. 3apsiibl Ha aTOMax, MOPSJIKU CBsI3EH.
I'pannunsie opoutanu. [Ipasuno Jlonre-Xurrunca. (2 ceMmuHapa).

13. KoppensunoHHbIE TuarpaMMBbl U KOPPEISLUOHHbIE MpaBuia IPU KaYeCTBEHHOM ONHUCAHUU
MEXaHHM3MOB XMMHUYECKHMX peakuuil (Hampumep, npaBuia Byasopaa - Xodmana o coxpaHeHHH
OpOUTANBHOW CUMMETPHH WIIH TEOPUS TPAaHUYHBIX opOuTaneit @ykyn). (2 cemuHapa)

14. CnexTpbl ¥ CTpOCHHE KOMIUICKCHBIX coeluHeHWH d- m f-aiieMeHTOB B MPHOIMKEHUN
TEOPUU KPUCTAIIIMYECKOTO MOJIS.

Kpurtepuu u MeToanka oeHUBAHUS Pe3yJbTAaTOB YCTHOIO ONpOca:
Onun Bompoc (33 BOMPOCOB).
- 0,5 Gana BeICTaBIISIETCS CTYACHTY, €CIIM OTBET NPABUIIBHBIA;

- 0 GayIoB BBICTABISECTCS CTYIEHTY, €CIIM OTBET HENPABUIIHHBIH.

NIAH
JIabopaTopHBIX 3aHATHH 0 Kypcy

JladopaTopHoe 3ausitue 1.

Bocmonie3oBaBmmces nporpammoiit GAMESS, co3maiite mpocTpaHCTBEHHOE HM300paXKeHUE
MOJIEKYJTBI MeTHIXJIopuaa. [IpoBeuTe ONTUMHU3ANNIO €€ TEOMETPHICCKUX MapaMeTPOB METOJI0M
AMI1. Bemmmure B TaOmuily 3HAYCHHWs] €€ JUIMH CBsi3ed, BaJIGHTHBIX yriioB. I[IpoBenute
ONTUMH3ALMIO TEOMETPHH MOJIEKY/Ibl KBAHTOBOXUMHUECKUM MeTooM RHF/STO-3G. [ony4entsie
3HAUEHUS TaKXkKe BBIMUIIMTE B TaOnumy. Pe3ynbrarhl  ONTUMHU3ALMNA  CPaBHHUTE C
AKCIEPUMEHTAJIbHBIMU JaHHBIMU, HAWIECHHBIMU HpPHU HU3Y4eHUH JUTepaTypbl (cM. CHpaBOYHHK
XUMUKa, T. 1. 1 1p.).

[Ipoananu3upyiite OTACIbHBIE XAPAKTEPUCTUKHU DJIEKTPOHHOM CTPYKTYpbl 3aJaHHOU
MOJIEKYJISIPHOM CHCTeMbl: SHepruu u coctaB MO, sHEpreTHyYecKyr Auarpammy, SHEpPrHUI0
CBSI3BIBAHUS, DHEPIUIO MOHU3AIUH, 3 (eKTUBHBIEC 3apsabl aTOMOB. Pe3ynbTaThl pacyera Tam, rie
3TO BO3MOXXHO, COIOCTABUTE C HIKCIIEPUMEHTaIbHBIMU AaHHBIMU. CHOpMYyIUpPYITE BHIBOIBL.

JlaGopaTropHoe 3aHsiTHE 2.

Bocnonws3oBamucek nporpammoii GAMESS, co3naiiTe mpoCTpaHCTBEHHOE H300paKeHHE
MOJIEKYJIbl 3TaHoja. [IpoBeauTe ONTUMHU3AIMIO €€ TEOMETPHUYSCKHX MapaMeTpOB METOIOM
B3LYP/6-31G(d). Bemuiute B TabKIly 3HAUCHUS €€ JUTHH CBSI3€H, BAJICHTHBIX yriioB. [IpoBeanTe
PEONTUMH3AIINIO TeoMeTpuu MoJieKyinbl MetogoM RHF/6-31G(d). [MonyueHHbIe 3HAYEHUS TAKXKe
BBIMUIIUTE B TaOuuily. Pe3ynbTaTbl ONTUMU3AIMIA CPABHUTE C SKCIIEPUMEHTAIBHBIMUA JTAHHBIMH,
HaWJCHHBIMU TIPU U3Yy4eHUU autepatypsl (cM. CipaBOYHUK XUMUKA, T. 1. 1p.).

[Ipoananu3upyiiTe OTAENBbHBIC XapaKTEPHUCTUKU OAJICKTPOHHOW CTPYKTYpBI — 3aJaHHOM
MOJIEKYJISIPHOM CHCTEMBI: SHEpruu u coctaB MO, dHEpreTHYecKyr Iauarpammy, SHEPTHIO
CBSI3BIBAHUS, DHEPTHUIO HOHU3AINH, d((EeKTUBHBIE 3apsiibl aTOMOB. Pe3ynbTaTel pacuera Tam, I1e
3TO BO3MOXKHO, COMOCTABbTE C IKCIIEPUMEHTATBHBIMU JaHHBIMH. CHOpPMYIUPYITE BHIBOIBI.

JlabopaTopHoe 3ansTue 3.

Bocnonb3oBaBmmicsk nporpaMmmoit GAMESS, co3paiite mpocTpaHCTBEHHOE M300paXKeHHe
MOJIEKYJIBl JUMETHIIOBOro 3¢upa. IlpoBenere onTUMHU3AIMIO €€ T'€OMETPUYECKUX MapaMeTpoOB
merogom RHF/6-31G(d). Beimuimure B Tabnuily 3HAYeHHs €€ JUTMH CBS3€H, BAaJCHTHBIX YTJIOB.
[TpoBeauTe pEONTHMHU3ALMUIO TEOMETPHUH MOJIeKyJIbl MerogoM MP2/6-31G(d). TloayueHHbIC
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3HAYEHUsl TAaKKe BBINUIINTE B TaOmuiy. Pe3ynbraTsl ONTUMM3alMi CpPaBHUTE C SKCIEPH-
MEHTaJIbHBIMU JJAHHBIMU, HAWICHHBIMU IIPU U3y4eHUU IuTeparypsl (cM. CripaBOUHUK XUMUKA, T. 1.
ap.)-

[Ipoananu3upyire OTIOEIBHBIE XapaKTEPUCTUKHU IEKTPOHHOM CTPYKTYphbl 3aJaHHOU
MOJIEKYJISIDHOM CUCTEMBI: 3Hepruu U cocraB MO, 3HEpPreTMyecKyro AuarpaMMmy, 3HEPIHIO
CBSI3bIBaHMS, DHEPTUIO HOHM3AINH, () (HEeKTUBHBIC 3apsbl aTOMOB. Pe3ynbpTarel pacuera tam, rie
3TO BO3MOXKHO, COTIOCTAaBbTE C SKCIIEPUMEHTATLHBIMU TaHHBIMHU. CHopMynupyiTe BHIBOIBI.

JlabopaTopHoe 3ausiTue 4.

Bocnonp3oBaBmmcs mporpammoii GAMESS, co3naiite mpocTpaHCTBEHHOE M300paKeHHE
MOJIEKYJIBl aneToHa. llpoBemuTe ONTHMH3ALMIO €€ TEOMETPHYECKUX IapaMeTpoB METOIOM
RHF/STO-3G. BeimumuTe B TaONUIly 3HaUCHUs €€ JJIMH CBs3eH, BaJCHTHBIX YrioB. [IpoBeaute
peonTUMH3AINI0 TeoMeTpuu MoJieKyinbl MetogoM RHF/6-31G(d). [MonyueHHbIe 3HAYCHUS TaKKe
BBIMUIINTE B TaOnuIly. Pe3ynmpTaTbl oNTHMM3AIN CPaBHUTE C DKCIIEPUMEHTAIBHBIMUA JTAHHBIMH,
HalJEHHBIMU NPU U3y4eHUU Juteparypsl (cM. CipaBOYHUK XUMUKA, T. 1. 1p.).

[Ipoananu3upyiTe OTHEIBHBIE XApAKTEPUCTUKUA  DJIEKTPOHHOW  CTPYKTYpPHl  3aJaHHOM
MOJIEKYJISIPHOM CHCTEMBI: JHepruu u coctaB MO, SHEpPreTM4ecKyr auarpammy, SHEPTHIO
CBSI3BIBaHMS, SHEPTUIO HOHM3ANNH, Y PEKTHBHBIC 3apsAabl aTOMOB. Pe3ynbpTaThl pacuera Tam, rie
3TO BO3MOXKHO, COTIOCTAaBbTE C SKCIIEPUMEHTAITBLHBIME TaHHBIMHA. C(HOpMyTHpyHTE BHIBOJIBI.

JlabopaTopHoe 3aHsiTue 5.

Bocrmonib3oBaBimcs nporpammoii GAMESS, co3maiiTe mpocTpaHCTBEHHOE H300paKeHHE
MOJIEKYJIbI TpUMeTHIIaMuHa. [IpoBeuTe ONTUMHU3AIINIO €€ TEOMETPHUECKUX MTapaMeTPOB METOI0M
B3PW91/6-31G(d). Beimumute B Tabnuily 3HAYEHHS €€ JJIMH CBsA3€H, BaJCHTHBIX YIJIOB.
[IpoBeaure peonTHMu3aluilo reomMeTpur Mosiekyasl mertogom RHF/6-31G(d). TloayueHHbie
3HAUCHHs TAK)KE BBIMUIINTE B TaOmuily. Pe3ynbTaThl ONTUMH3ALUI CpaBHUTE C OSKCICPH-
MEHTAJIbHBIMH JTaHHBIMH, HAWICHHBIMU MTPU U3Y4EHHUU JTUTEPATYphI (cM. CIIpaBOYHKMK XUMHKA, T. 1.
Jp.).

[Ipoananu3upyiite OTHAEIbHBIE XapPAaKTEPUCTUKH DJIIEKTPOHHOM CTPYKTypa, 3aJaHHOMU
MOJICKYJIIPDHOW CHCTEMbI: 3HEprur M coctaB MO, SHEpPreTHYecKyr AuarpamMMmy, SHEPIHIO
CBSI3BIBAHMSI, SHEPTUIO HOHHU3AIINH, 3D (DEKTUBHBIC 3apsi/ibl aTOMOB. Pe3ynbTaThl pacyera Tam, re 3T0
BO3MOHO, COTIOCTaBbTE C IKCIIEPUMEHTATIBHBIMH JaHHBIMUA. CHOPMYITUPYITE BBIBOIBI.

JlaGopaTropHoe 3aHsiTue 6.

Bocnonw3oBaBmmcs nporpammoit  GAMESS, coznaiiTe mpocTpaHCTBEHHOE M300pakeHUE
rugpasuHa. IIpoBeauTe ONTHMH3AIMIO €€ TeOMETPUYECKHX IapaMeTpoB Mmertogom B3LYP/6-
31G(d). Beimwmmmre B TaOMHMIly 3HAYEHHUS €€ JJIMH CBsA3€H, BaJCHTHBIX YIJoB. IIpoBeaute
PEONTUMH3AIINIO TeOMeTpUr MOJIekysl MetogoM RHF/6-311G(d). TTosmydeHHble 3HAYCHUS TAKXKE
BBIMUIIUTE B TaOuuIly. Pe3ynbTaThl ONTUMU3AIMIA CPABHUTE C SKCIIEPUMEHTAIBHBIMUA JTAHHBIMH,
HaWJEHHBIMU TIPU U3Y4eHUU JauTepatypsl (cM. CipaBOYHUK XUMUKA, T. 1. 1p.).

[Ipoananu3upyiiTe OTIEIbHBIC XapaKTEPUCTUKU AJICKTPOHHOW CTPYKTYpPhI 3aJaHHOM
MOJIEKYJISIPHOM CHCTEMBI: SHEpruu U coctaB MO, SHEpPreTH4ecKyro auarpaMmy, SHEPTHUIO
CBSI3BIBAHUS, DHEPTUIO HOHU3ALNH, YPPEeKTHUBHBIE 3apsabl aTOMOB. Pe3ynbTarhl pacuera Tam, rie
3TO BO3MOXKHO, COMOCTABbTE C IKCIIEPUMEHTAIbHBIMU JaHHBIMHU. CHOPMYIHPYITE BHIBOIBI.

JlabopaTopHoe 3ansiTue 7.

Bocnonb3oBaBmmics nporpammoit GAMESS, co3naiite mpocTpaHcTBeHHOE M300pakeHHe
MOJIEKYJIbl JuXiopcuiana. [IpoBeanTe oNTUMH3ALMIO €€ TEOMETPUUECKUX MapaMeTpOB METO0M
RHF/6-31G(d). Beimuiure B TabnuIly 3HAYCHUS €€ JJTUH CBSI3¢H, BaJICHTHBIX yriioB. [IpoBemute
PEONTUMU3AIMUIO reoMeTpur MoJIeKyibl MetoioM B3LYP/6-31G(d). [TorydenHble 3HaYCHUS TaKKe
BBIMMIINTE B TaOnuily. Pe3ynpTaTbl ONTUMU3AIMNA CPAaBHUTE C SKCIEPUMEHTAIBHBIMUA TaHHBIMH,
HallIeHHBIMU TPU U3Y4eHUH JUTeparypsl (cM. ClipaBOYHUK XMUMHUKA, T. 1. Ap.).
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[Ipoananu3upyiTe  OTHCIBbHBIE  XapaKTEPUCTUKH  JJIEKTPOHHOM  CTPYKTYpPhl  3aJaHHOMU
MOJIEKYJISIDHOM CUCTEMBI: 3Hepruu u coctaB MO, 3HEpPreTMdyecKyro AuarpaMmy, 3HEPIHIO
CBSI3bIBaHMS, SHEPTUI0 HOHU3AIMHU, () (HEeKTUBHBIC 3apsIbl aTOMOB. Pe3ynbTarel pacuera Tam, Iie
3TO BO3MOXKHO, COTIOCTABbTE C SKCIIEPUMEHTAIBHBIMH JTaHHBIMU. CHopMyarpyiiTe BHIBOIBI.

JlabopaTopHoe 3ausitue 8.

Bocmonie3oBaBmce porpammoit  GAMESS, coznaiite mpocTpaHCTBEHHOE HM300pakKCHHE
MOJICKYJIbI THOKCHA cepbl. [IpoBeauTe ONTUMU3ANUIO €€ TeOMETPHUYCCKUX MMapaMeTPOB METOIOM
RHF/6-311G(d). Beimuimute B Tabiuily 3HAUCHUS €€ JJIMH CBSI3€H, BAJICHTHBIX yrioB. [IpoBeaute
PEONTUMH3AIINIO FEOMETPUU MOJIeKYIbl MeToioM B3LYP/6-311G(d). [TosryueHHbIe 3HAUCHHS TAKKE
BBIMUIIUTE B TaONMUIly. Pe3yibTaThl ONTHMHU3AIMHA CPABHUTE C DKCIIEPUMEHTAIBHBIMU JTAHHBIMH,
HalJEHHBIMU NPU U3ydyeHUu aureparypsl (cM. CripaBOUHUK XUMUKA, T. 1. 1p.).

[Ipoananu3upyiTe OTHEIBHBIE XAPAKTEPUCTUKH OJIEKTPOHHOW CTPYKTYPBI 3aJaHHOU
MOJIEKYJISIPHOM cucTeMbl: sHepruu U coctaB MO, sHepreTudeckyro auarpammy, SHEPrHIO
CBSI3BIBAHUS, SHEPTUIO HOHU3ALINH, 3((HEKTUBHBIE 3aps/Ibl aTOMOB. Pe3ynbTaTel pacueTa Tam, Ijie 3To
BO3MOYHO, COITOCTABbTE C IKCIIEPUMEHTAIbHBIMU TaHHBIMU. CPOpMynupyiiTe BHIBOIBI.

JladopaTopHoe 3ausitue 9.

Bocmonib3oBaBmmcs porpammoit  GAMESS, coznaiite mpocTpaHCTBEHHOE HM300pakKeHHE
MoJiekyibl pochuna. [IpoBenuTe ONTUMH3AIMIO €€ TEOMETPUIECKHIX TapaMeTpoB MeTogom RHF/6-
31G(d). BemmummuTe B TAONMIly 3HAYEHHUs €€ JJIMH CBsI3ei, BaJCHTHBIX yriioB. [IpoBemurte
PEONTUMH3AIINIO TeoOMeTpUuH MOJIeKyibl MetogoM B3LYP/6-31G(d). [TonyueHHbIe 3HAYEHHS TaKKe
BBIUIINTE B Tabnuily. Pe3ynbrarthl onTUMH3alMi CpaBHUTE C SKCIIEPUMEHTAIbHBIMU JaHHBIMH,
HaWJICHHBIMU TIPU U3y4eHUH JuTepaTypsl (cM. CipaBOYHUK XUMHUKA, T. 1. 1p.).

[Ipoananu3upyiite OTHAEIbHBIE XAPAKTEPUCTUKH JIIEKTPOHHOM CTPYKTYpbl 3aJaHHOMU
MOJIEKYJSIPHOM CHUCTE€MbI: 3Hepru U coctaB MO, sHepreTMyecKkyr JauarpaMmy, 3SHEPTUIO
CBSI3BIBAHUS, SHEPTUIO HOHU3ALNH, () (HEKTUBHBIE 3apsiibl aTOMOB. Pe3ynbTaThl pacuera Tam, rae 3To
BO3MOYHO, COMOCTABbTE C IKCIEPUMEHTATbHBIMU TaHHBIMH. CPOpMYNnUpyiTE BHIBOIBI.

JladopaTopHoe 3ausitue 10.

Bocnonws3oBaBmmcek nporpammoit  GAMESS, coznaiiTe mpocTpaHCTBEHHOE M300pakeHHE
MOJICKYJIbI Tbopana. [IpoBeuTe ONTUMHU3AIMIO €¢ TEOMETPHUECKHX mapaMeTpoB MeTogom RHF/6-
31G(d). BeimumuTe B TaONMIly 3HAYCHHS €€ JJIMH CBs3€H, BaJCHTHBIX yriioB. IIpoBemute
PEONTUMHBAIINIO TeoMeTpHH MOJIeKyITbl MeTofoM B3LYP/6-31G(d). IToayueHHbIe 3HAUEHUS TaKXKe
BBIMHUIIUTE B TaOuuily. Pe3ynbTaThl ONTHMU3AIMI CPAaBHUTE C 3KCIIEPUMCHTAIBHBIMUA JTAHHBIMH,
HaWJCHHBIMU TIPU U3Y4eHUU JauTepatypsl (cM. CipaBOYHUK XUMUKA, T. 1. 1p.).

[Ipoananu3upyiiTe OTHAENBHBIC XAPAKTEPUCTHKU  AJIEKTPOHHOW  CTPYKTYPhl  3aJaHHOM
MOJIEKYJISIPHOM CHCTeMBbI: SHEprud U coctaB MO, SHEpreTH4ecKyro AuarpamMmy, 3SHEPIHIO
CBSI3bIBAHMS, DHEPrUI0 HOHM3AINH, 3(Q(DEKTUBHBIC 3apsIpl aTOMOB. Pe3ynbraThl pacuera TaM, rie
3TO BO3MOXKHO, COMOCTABbTE C IKCIEPUMEHTATbHBIMU JaHHBIMH. CHOpPMYIUPYITE BHIBOIBI.

JlabopaTopHoe 3ansitue 11.

Bocnonb3oBaBmmics nmporpammoit GAMESS, co3naiite mpocTpaHCTBEHHOE M300paskeHHe
MOJIEKYJIbl MEepoKcuaa Bogopoia. IIpoBeauTe ONTUMH3ALMIO €€ T'€OMETPHUUYECKUX IMapaMeTpoB
metogom B3LYP/6-311G(d,p). Beinuiiute B TAOMHITY 3HAYCHUS €€ JUTUH CBA3€H, BAJICHTHBIX YIJIOB.
[TpoBemuTe PEONTHMHU3AIMIO T€OMETPUU MOJIEKYibl MeTogom MP2/6-311+G(d,p). IMoayueHHbie
3HAUEHUS TaKXKe BBIMUIINTE B TaOmuily. Pe3ymbrarhl ONTUMHU3AlUN CpaBHUTE C OJKCIEPHU-
MEHTAIbHBIMU JAHHBIMU, HAWJICHHBIMU TIPU U3y4eHUU TUTEpaTypsl (cM. CIIpaBOYHUK XUMUKA, T. 1.
Jp.).

[Ipoananu3upyiite OTHENbHbIE XapAaKTEPUCTHKU  DJIEKTPOHHONH  CTPYKTYphl — 3aJaHHOMN
MOJIEKYJISIPHOM cHuCTeMBI: 3HEprud U coctaB MO, 3HEpPreTHuYecKylo IuarpamMmy, SHEpPrHio
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CBSI3bIBaHMS, SHEPrUI0 HOHM3AINH, 3()(HEeKTUBHBIC 3apsapl aTOMOB. Pe3ynbraThl pacdera Tam, rie
3TO BO3MOXKHO, COTIOCTABbTE C SKCIIEPUMEHTAIBHBIMH JTaHHBIMH. CHopMynupyHTe BHIBOIBI.

[MEPEYEHL MOJIEKYJISIPHBIX CHUCTEM, 3AJIOKEHHBIX B KOHTPOJIHLHBIE
3AZTAHUS:

Bapuanr | Monekyia IIpumeyanue

1 CH3Cl OKcrepuMeHTaJIbHbIE

2 C2HsOH JTAHHBIE TI0 BCEM

3 CH30CH3 MOJICKYJIaM CM.:

4 CH3COCH3 CrpaBOYHHMK XHUMHKA, T.
5 (CH3)sN 1 M.-J1.: Xumus, 1964
6 N2H4

7 SiH2Cl,

8 SO2

9 PH3

10 BoHs

11 H>0,

Kputepumn onenku j1adopaTopHbix padéoT

2,5 Oamma: 3amanme 1o paboOTe BBITOJHEHO B TOJHOM oOBbeme. CTYJEHT TOYHO OTBETHJ Ha
KOHTPOJIbHBIE BOMPOCHI, CBOOOJHO OPHEHTHUPYETCS B MPEIJIOKEHHOM pELICHUH, MOXET €ro
MOAU(PUIMPOBATH PU U3IMEHEHUH YCIIOBUS 3a1aui. OTYET BBINOJHEH aKKypaTHO U B COOTBETCTBUU
C MPEbSBISIEMbIMU TPEOOBAHUSIMH.

2 Oamna: 3aganue o paboTe BBHIMIOJHEHO B MOJHOM 0O0beMe. CTYJIEHT OTBETHII Ha TEOPETHUCCKUE
BOIIPOCHI, HCHBIThIBasi HeOosbline 3arpynHeHus. KauecTtBo odopmieHus otyeta K paboTe He
MIOJIHOCTHIO COOTBETCTBYET TPEOOBAHUSIM.

1,5 6anna (ynosneTBopuTenbHO): CTyIEHT MPaBUIIbHO BBITIOJIHUI 331aHue K paboTe. CocTaBUII OTYET
B YCTaHOBJIEHHOW (opMe, MpeNCTaBuil pelIeHHs OOJBIIMHCTBA 3a/laHul, IMPEIyCMOTPEHHBIX B
pabote. CTyIeHT He MOXKET MOJHOCTHIO OOBSICHUTD MOJTy4YEHHBIE PE3YIbTATHI.

1 6amn: CrtyneHT HenpaBWIbHO BhITOJHUI 0T 70% 10 50% 3amanuii paboThl M HE MOXKET OOBSICHUTH
MOJIy4YE€HHBIEC PE3YJIbTaT.

0,5 6amna: CTyaeHT HempaBUIBLHO BBINMOIHUI CBBIIE 70% 3agaHuii paboThl M HE MOXKET OOBSICHUTD
MOJIy4YE€HHBIE PE3YIIbTaT.

0 GamnoB CTyneHT He BBINOJIHHI BCE 3aJaHus pabOThl U HE MOXKET OOBSCHUTH MOTYyYCHHBIE
pe3ynbTaT

Tembl pedepaToB

MecTo KBaHTOBOW XUMUHU CPEAU IPYTrUX HAYK
DneKTpoAHaMUYEeCKas KapTUHA MUPA
KBaHTOBO-TI0JIEBAS KApTHHA MUpPA
«YnpTpaduoneronas karactpoda»
Hcropus pa3BuTHs KBAHTOBON XUMHUH

OmneiT Pezepdopnaa. SAnepuas moaens atoma
KBanToBbie nocrynarsl bopa

BousHOBBIE CBOMCTBA MUKpoUacTull. [ unoresa ne bpors.
JlanpHeliliee pa3BUTHE KBAHTOBOW MEXaHUKH.
0.  Marpuunas mexanuka. Pabots! ['eiizenOepra.

1. OCHOBHBIE KBAHTOBO-MEXaHUYECKUE MTPUHLIUTIBI
12. BoJiHBI U BEpOSITHOCTH.

RB©Ooo~NoO A~ wWh PR
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13.  OcHOBHBIE IOJIOXKEHHUS COBPEMEHHOM KBAHTOBON MEXaHUKHU.
14.  Tlpunuun Heonpenenéuuoctu I elizenOepra

15. VYpasuenue lpeaunrepa

16. [TpuxnagHO¥ XapakTep KBAaHTOBOW XUMUU

17.  Bynyuiee KBaHTOBOM XUMUU

18.  buorpadus. ne bpoiins, bopa, llIpenunrepa, ['eitzendepra

- Kpurtepnu ouenku (B 6a/u1ax) pegeparos:

Hamucanue pedepara ciieqyeT HavaTh ¢ W3JIOKEHUS IJIaHA TEMbI, KOTOPBIH KaK MUHUMYM
BKJIIOYaeT 3 myHkTa. [1nan momkeH ObITh JIOTMYHO U3JI0KEH U JOJDKEH BKIIIOUATh B ce0s1 BBEACHHUE U
3aKJIIOYCHHE.

Pedepar 3aBepiraercsi CIUCKOM UCIIOJIB30BAHHOM JIUTEPATYPHI.

3ajauu CTy/ICHTAa MPU HAMMUCAaHUU pedepaTa 3aKII0UaloTCs B CICAYIONIEM:

1. JIOTUYHO M TIO CYIIECTBY M3JI0KHUTH BOIPOCHI TUIAHA;

2. YeTKO c(hOpMUPOBATH MBICIIH, MTOCIEIOBATEILHO U CHO U3JIOKUTH MaTepual,
MPaBUWIILHO MCIOJIb30BaTh TEPMHUHBI U TTOHITHS;

3. MOKa3aTh YMEHHE MPUMEHSTh TEOPETUUECKUE 3HAHUS Ha TIPAKTUKE;

4, MOKa3aTh 3HAHUE MaTepualia, peKOMEHJIOBAHHOTO 110 TEME;

5. HUCIOJIB30BAaTh  [UII  DKOHOMHUYECKOTO  OOOCHOBAaHMA  HEOOXOIMMBIH

CTaTUCTUYECKUIN MaTepual.

Pedepar ouenuBaetcs npemnoaasarenaeM Kapeapsl MO CASAYIOMINM KPUTEPHSIM.

O6bpem pedepara 10JDKEeH OBITh HE MeHee 12-18 cTp. MalTMHOTIMCHOTO TeKCTa (aHAJIOT —
KoMmmbIoTepHBIN TeKCT Time New Roman, pazmep mpudta 14 yepes monatopa uHTEpBaia),
BKJIKOYAsi TUTYJIbHBIH JIUCT.

[Ipu oreHke ypoBHS BBITIOJTHEHUs pedepaTa, B COOTBETCTBUH C TIOCTABICHHBIMH ICIISIMH IS
JTAHHOTO BHJIa YUeOHOW NEATEIHLHOCTH, MOTYT KOHTPOJIHMPOBATHCS CIICIYIOIINE YMEHHS, HAaBBIKA U
KOMIICTEHITUH:

- yMmeHue paboTarb C OOBEKTaMH W3YYCHHs, KPUTUYECKUMH HCTOYHHWKAMH, CIPABOYHON W
SHIUMKIIONEINYECKOM JIUTEPATypO;

- YMEHHE COOMpPaTh U CUCTEMATHU3UPOBATh TPAKTUICCKUI MaTepral;

- YMEHHE CaMOCTOSITEILHO OCMBICIIATH IPOOJIEMY HAa OCHOBE CYIIECTBYIOIIUX METOIUK;

- YMEHHE JJOTUYHO ¥ TPaMOTHO M3J1arath COOCTBEHHBIC YMO3AKIIFOUCHHS 1 BBIBOJIBI;

- YMeHHE co0oaaTh GopMy HAy4YHOTO UCCIEIOBAHUS;

- YMEHHE I0JIb30BaThCs II100aTbHBIMU HHGOPMAIIMOHHBIMU PECYpPCaMHu;

- BJIaJICHUE COBPEMEHHBIMU CPEACTBAMH TEJIEKOMMYHUKAIIU;

- CIIOCOOHOCTh ¥l TOTOBHOCThH K MCIOJIb30BaHUIO OCHOBHBIX MTPUKIIAIHBIX TPOrPAMMHBIX CPEJICTB;

- CIIOCOOHOCTD CO3/aTh COAEPIKATEIBHYIO MTPE3CHTAINIO BBIMOJIHEHHON paObOTHI.

Kpurepun ouenku pedeparon (B 6aj11ax)

- 0 GayyIoB BBICTABISETCS CTYAEHTY, €CIM CTYJCHT HE MMEET IMpeAcTaBiIeHHUs 00 o0CyxaaeMoM
BOIIPOCE;

- 1 Gann BBICTaBISETCS CTYACHTY, €CIH CTYJEHT HMeEeT (parMeHTapHble NpeACTaBIeHUS 00
obOcykaaeMoM Bompoce (CTYACHT JAEMOHCTPUPYET HE3HaHHE TEOPETHUECKHUX OCHOB IpeaMmeTa, He
yMEeT JellaTb apryMEHTUPOBAHHBIE BBIBOJBI M MPUBOAWTH MPUMEPHI, IMOYTH HE BIAAEET
MOHOJIOTHYECKON peublo, HE BIAJICET TEPMHUHOJOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTH M
MOCJIEJIOBATEIFHOCTBIO U3JTIOKEHUS, JeNlaeT OMIMOKU, KOTOpbIe HE MOJXKET HCIPaBUTh AaKe MpHU
KOPPEKIINH MPeToJaBaTelieM, OTKa3bIBaeTCS OTBEYATh Ha 3aHATHH);;

- 2 Oama BBICTaBISIETCS CTYACHTY, €CITH CTYICHT HUMEET HEMOJHbIe MpeAcTaBiIeHus 00
obOcykaeMoM BoTpoce (CTYACHT JAEMOHCTPUPYET HE3HAHHE TEOPETHUECKHUX OCHOB IpeaMeTa, He
yMeeT JIeNIaTh apryMEHTHPOBAaHHBIEC BHIBOIBI U TIPUBOAUTH MPUMEPHI, MOKa3bIBaeT caaboe BiIaeHue
MOHOJIOTHYECKON peubl0, HE BIIAJICET TEPMHUHOJOTHUEH, MPOSBISAET OTCYTCTBHE JIOTUYHOCTH U
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MOCIIEIOBATEIILHOCTHIO M3JI0KEHUs, JeNlaeT OUIMOKM, KOTOpbIE HE MOKET HCHPABUTHh Jaxe IpU
KOPPECKIUHU PCIIOAaBaATCIICM, OTKA3bIBACTCA OTBCYATh HA SaHSITI/II/I);

- 3 GaJuta BBICTABIISIETCS CTYACHTY, €CII CTYACHT UMEET HE B JOCTATOYHOM Mepe CPOpMUPOBAHHBIC
U COJIepKalllie CYIIECTBEHHbIE MpOoOeNbl MpeacTaBieHuss 00 00CyXJTaeMoM Bompoce (CTyAeHT
JEMOHCTPUPYET HETIIYOOKHE TEOPETHUECKHE 3HAHUS, MPOSBISAET C1ad0 chOPMHUPOBAHHBIC HABBIKU
aHaJM3a SBICHUH M TMPOIECCOB, HEAOCTATOUYHOE YMEHHE JIeNIaTh apTyMEHTHUPOBAHHBIE BBIBOJBI U
MPUBOANTH TPUMEPHI, TIOKA3bIBAET HE JOCTATOYHO CBOOOJHOE BJIAJCHHE MOHOJIOTHYECKOH peublo,
TCpMHHOJ’IOFHGﬁ, JJOTUYHOCTBIO M IIOCJICA0OBATCIIBHOCTHIO HM3JIOKCHUA, OCJIIACT OI_HI/I6KI/I, KOTOPBIC
MO>KET UCIPABUTH TOJIBKO IIPU KOPPEKLIMHU MTPENOJaBaTENEM );

- 4 Oamna BBICTABISETCA CTYIEHTY, €CIHM CTYACHT HMeeT Cc(OpMUpPOBAHHBIE, HO COAEpIKaIlIne
OTJeNbHBIC MPOOEITBI IPEACTaBICHUS 00 00CYKIaeMOM BOIIPOCe (CTYIEHT JEMOHCTPUPYET MPOYHBIE
TCOPETUYCCKUC 3HAHWA, BJIAACCT TepMHHOHorﬂeﬁ, ACIacT aprymMCcHTUPOBAHHBIC BBIBOJAbI U
0000111eHMS, TTPUBOJAUT MIPUMEPHI, TTOKA3bIBAET CBOOOIHOE BIIaJIEHNE MOHOJIOTHYECKON peubio, HO
IIprU 3TOM ACJIACT HECYHICCTBCHHLIC OHII/I6KI/I, KOTOPBIC 6BICTpO HCIPAaBJEICT CaMOCTOATCIIBHO HIJIN
NP HE3HAYUTENILHOW KOPPEKIIHH MPETIoIaBaTeNIeM);

- 5 OaioB BBICTABISIETCS CTYACHTY, €CIH CTYACHT MMeeT C(HOPMHPOBAHHBIE CHCTEMATUYECKHE
npeAcTaBieHus 00 00Cyk/1aeMOM BOIPOCE (CTYIEHT JEMOHCTPUPYET CHCTEMHBIE TEOPETUUECKHE
3HAHMUS, BJIAJEET TEPMHUHOJIOTHEH, eslaeT apryMEeHTHPOBAHHbIE BBIBOJBI U 0000LIEHUS, TPUBOJAUT
MPUMEpHI, TOKa3bIBaeT CBOOOJHOE BIAJIEHHE MOHOJOTHYECKOW PEYbI0 M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUHSIOIITUE BOTIPOCHI).

TecrupoBanue

1) Kakoe mnpubmmkeHne HUCMONb3yeTcss s pemieHus ypaBHenus Illpemunrepa st
MHOTO3JICKTPOHHBIX aTOMOB?

A) Bopua-OnmnenreiimMepa;

b) HE3aBHCHMBIX YaCTHIL,

B) monekynsipHBIX OpOUTANIEH;

I') BasieHTHAsE AlIMPOKCUMAITHSI.

2) Kakoe mnpuOmmkeHue wucmnonb3yercs Ui pemieHuss ypaBHeHus Llpemunrepa ms
MHOT03JIEKTPOHHBIX aTOMOB?

A) PEeATUBUCTCKYIO U HEPEISITABUCTCKYIO;

b) lIpenunrepa u ne bpoiins;

B) BoJTHOBYIO M KOPITYCKYJISIPHYIO;

I') aToMHYyI0 1 MOJIEKYISIPHYIO;

J1) TBEpOTO TEa M KUIAKOCTCH.

3) B kBaHTOBOI MeXaHUKE BBIJEINAIOT [BE OCHOBHBIC UJICH:

A) BOJIHOBO# MIPHUPO/IBI CBETA U KOPITYCKYISPHOM MPUPO/IBI BEIIECTBA;

b) kopmyckynsspHO-BOTHOBOTO Jyallu3Ma U TUCKPETHOCTh U3MEHEHUS! (PU3NYECKUX BETUUHH;

B) BostHOBO#! pHpO/IBI BElIeCTBA U KOPITYCKYJIIPHON MPUPOIBI CBETA;

I') HenmpepbIBHOCTH U TUCKPETHOCTH U3MEHEHUS (PU3UUECKUX BEIUYHH;

J1) neneHus MUKpOYacTHUI] Ha (pepMHUOHBI U O030HBI U HEYCTPAHUMOCTD BIMSHUS U3MEPUTEITHLHOTO
npubopa Ha COCTOSIHUE UCCIIEYeMOTro O0BEKTa.

4) JloToHIIeanbHasT SHEPrUs aToMa K D3JIEKTPOHY MOXXHO TPHUOIIKEHHO OXapaKTepHU30BaTh
SHEpruen

A) Huxwneii BakanTHOM atomHo# oputaniu (HBAO);

b) Bepxueii BakanTHO# atomHO# oputanu (BBAO);

B) Hwxneii 3ansroit aromuoit opuranu (H3AO);

I') Bepxueii 3ansaToit atomHoit oputanu (B3A0).
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5) Beibepute BepHoe yrBepxkaenue. Ecimu {Ei} — Habop coOCcTBeHHBIX 3HaUYeHU ramMmuibToHHaHa H
B ypaBaenuun H¥i= Ei¥i, To ...

A) -3Heprus CUCTEMBI B i-COCTOSIHUHY;

B) - sHeprus cucremsl, a npu >0 He UMEIOT (HU3NIECKOTO CMBICTA,

B) - mosHas sHEPTHS CUCTEMB,

I') - mostHast SHEPTHS CUCTEMBI;

J) - s 7r00bIX 1 1 j.

Kpurepuu U MeToIHKA OlleHUBAHHUSI Pe3yJILTATOB TECTHPOBAHMS
Onun TecroBblit Bonpoc (30 Bompocos).
- 0,333 Gaya BHICTABISETCS CTY/ACHTY, €CIIH OTBET NMPABHIILHBIN,

- 0 GayIoB BBICTABISETCS CTYIEHTY, €CIIM OTBET HENPABUIIHHBIH.

KoMiuiekT 3agannid 1Jisi KOHTPOJIbHOM padoThl Ne 1
no aucuuiuinHe KBaHTOBasi MEXaHUKA U KBAaHTOBAsK XUMUS

BapuanrT 1
2

. . [Nz
1. Haiinute coOCTBEHHOE 3HAUYEHHE OllEepaToOpa v ecm f(X) =5sin ( j :
X a

2. Pemmrte ypaBHeHHE CQepUYECKOH TapMOHHMKH IS BOJOPOJONOA00HOTO atoma X TpH
ycnosuw, uto 1=2, m=1.
3. OmpenenuTe pagdaibHyO 9acTh BOJIOPOIOIOA00HOTO aToMa s ciaydas n=3, |=2.

Bapuant 2
2

o Nz
1. Haiigure cOOCTBEHHOE 3HAYCHHE OIIEpaTopa v ecmn f(Xx) =25 COS( XJ :
X a

2. Pemmre ypaBHeHHME c(EepHUUECKOW TapMOHHKH JUIS BOJOPOJIOINONO0OHOTO aromMa X IpH
ycia0BuH, uto 1=2, m=-1.
3. OmpenenuTe pagdalbHYIO 94acTh BOJIOPOIOOA00HOTO aToMa s ciaydas n=2, |=1.

- Kputepuu u MeToanka onieHUBaHUS Pe3yJIbTaTOB KOHTPOJLHBIX PadoT

- 10 GayoB BBICTABIIECTCS CTYICHTY, €CJIM pad0Ta BHITIOJHEHA B IIOJTHOM 00BEME M U3JI0KEHA
IPAMOTHBIM SI3BIKOM B OTIPE/ICIICHHOM JIOTMUECKOH IOCIIE0BATEIbHOCTH C TOYHBIM HCIIOJIb30BaHUEM
CTCIUATM3UPOBAHHON TEPMUHOJIOTHHU; TIOKa3aHO YBEPEHHOE BJIAJICHUE HOPMATUBHOW 0a30¥;

- 8-9 OayIOB BBICTABIISICTCS CTY/ICHTY, €CJIM paboTa BBINMOJIHEHA B TIOJTHOM 00bEME, HO HMEET
OJIMH U3 HEJOCTATKOB:

B pa60Te AOIIYHICHBI OJUH-ZIBA HEAOYCTA ITPU OCBCILICHUN OCHOBHOI'O COACPIKAHUSA OTBECTA,

HET  OMNpPEICICHHOW  JIOTMYECKOW  IMOCIENIOBATCIbHOCTH, HETOYHO  HCIOJB3YeTCS
CHeIHaTu3UpOBAaHHAS TEPMUHOJIOTHUS;

- 6-7 6anIoB BBICTABISIETCS CTYJCHTY, €CJIM PadO0Ta BHINOJIHEHA HETIOJIHO, HE TIOKa3aHo o01iiee
MOHMMAaHHE BOMPOCA, UMEIHUCh 3aTPYIHEHUS WIM JOMYyIIEHbl OMIMOKA B OMpEJeIEHUH TOHATHUH,
WCIOJIb30BAHUU TEPMUHOJIOTUH, TIPY 3HAHUU TEOPETUUYECKOTO MaTepuaia BhIsBIIEHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI 1 HaBBIKOB.

- 4-5 6anioB BBICTABISETCS CTYJIEHTY, €CIIU CTYACHT BBITIOJHUI KOHTPOJIBHYIO pabOTy MEHEe
yeMm Ha 50 %.

- 1-3 Ganna BeICTABISETCS CTYACHTY, €CIIA CTYICHT BBIMIOJHUAI KOHTPOJIbHYIO paboTy MeHee
yeMm Ha 70 %.

- 0 OamioB BBICTABIAETCSA CTYJIEHTY, €CIH . CTYACHT BOOOIEe HE MPUCTYHal K BBHITIOJTHEHHUIO
KOHTPOJBHOU PabOTEHI.
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3agaHusi IJIs1 HTOTOBO KOHTPOJILHOI PaGoThI
Bapuanr 1
4. Jloxaxwure, uto [p,;2]=—-i(h/27x).
5. Iloka3aTh, 4ToO ONEpaTOpbl KOMMYTHPYIOT MEXLy co0oH, To ecth [p,; p,]=0.

6. Tloka3arh, 4TO OTEPATOP KOOPIAMHATHI X U OMEPATOP MPOCSKIIMK UMITYJIbCa Ha KOOPAUHATY Y
KOMMYTHPYIOT, TO ecTh [X; P,]=0.

X
8. CrnekrpanpHble TUHHM cepuu JlaliMaHa B AMHCCHOHHOM CIIEKTPE aTOMapHOTO BOJOPOJIa
BO3HMKAIOT NPU NEPEXO0/IE IEKTPOHA U3 JTIOOBIX BO30YK/IEHHBIX COCTOSIHUI Ha ypOBEHb ¢ nl
= 1. BoruncnuTe KBaHTOBOE YUCIIO N2 BO30YKJIEHHOTO COCTOSIHUS 3JIEKTPOHA, IPU BO3BpATE
13 KOTOPOTO BO3HUKAET JIMHUSA € ATUHON BOJIHBI 95,01 HM.

d 3
7. Haitti (d+ Xj .

Bapuanr 2
Joxaxwute, uto [p,;y]=—i(h/2x).
2. Tloxasars, 94TO OIMEPATOPHl KOMMYTHPYIOT MEXIy co0oii, To ecth [P,; P,]=0

3. Tloka3zaTh, 4TO OTIEpaTOp KOOPAWHATHI Y U ONEPATOP MPOCKIIUN UMITYJIhCa Ha KOOPAWHATY Z
KOMMYTHPYIOT, TO ecTb [¥; p,]=0.

3

4. Haiitu (d+ l} .
dx x

5. CrnexTpanbHble JUHUHM cepuu JlaliMaHa B AYMUCCHOHHOM CIIEKTpE aTOMAapHOTO BOJOPOJa

BO3ZHUKAIOT MPU MEPEXO0/I€ AIEKTPOHA U3 JTIOOBIX BO30YK/IEHHBIX COCTOSIHUI Ha YpOBEHb ¢ nl

= 1. BeruncnuTe KBAaHTOBOE YHCIIO N2 BO30OYKJICHHOTO COCTOSIHHS AJICKTPOHA, TIPU BO3BPATE

13 KOTOPOTO BO3HHUKAET JIMHUS C BOTHOBBIM 4ncioM 97492,208 cm 2.,

- Kputepuu 1 MeToAMKa OLIEHUBAHUSA Pe3yJIbTATOB UTOTOBO KOHTPOJIbHOI padoThI

OrneHKa «3auTE€HO» BBICTABISICTCS CTYACHTY, €CIM pabdoTa BBIMNOJIHEHA NPABUIBHO Kak
MUHUMYM Ha 50%, W WU3JI0)KEHAa TPaMOTHBIM A3BIKOM B OMNPEICICHHOW JIOTMYECKOU
MOCJIEI0BATEIILHOCTH C TOYHBIM HCITOJIb30BAHUEM CIICIIHATM3UPOBAHHON TEPMHUHOJIOTHH; TTOKA3aHO
YBEpPEHHOE BJIaJCHIUE HOPMAaTUBHON 0a30i;

OHeHKa «HE 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CIIN pa60Ta BBITIOJIHCHA IIPAaBUJIIBHO MEHEC,

yeMm Ha 50% BrICTaBIIICTCS CTYACHTY, €CJIM CTYACHT BBITIOJIHUJI KOHTPOJIbHYIO pa60Ty MCHCC 4YCM Ha
50 %.

4.3.Peiimunz-nian OUCUUnIUHDL
PelTHHI—TIIaH TUCIUILIMHBI pecTaBiieH B [Ipuioxenun 2.

Kpurepusimu olieHUBaHUS SABIISAIOTCS 0alliibl, KOTOPBIE BBICTABIIAIOTCS MpPENojaBaTeieM 3a

BU/JIbI I€ATEIILHOCTH (OILIEHOYHBIE CPEACTBA) 110 UTOTAM M3Yy4EHUs] MOAYJEH TUCIUITIINHBI,
MIEPEUUCIICHHBIX B PEUTUHI-TUIaHE AUCLUIUIMHBL, IS 3K3aMEeHa: TEKYIUN KOHTPOJIb — MAKCUMYM
40 6annoB; pyOeKHBIH KOHTPOJIb — MakcUMyM 30 6asioB, MOOUIpUTENbHbIE OaIbl — MakcuMyM 10.

IlepeBox ouenku u3 100-6am1bHON B 4eTHIPEXOAIIBHYIO TPOU3BOANUTCS CIEAYIOLIUM 00pa3oM:
- omyiuHO — oT 80 10 110 Ganmos (Bkimtouast 10 MOOMPUTENBHBIX 0aIOB);
- xopo1o — ot 60 g0 79 6amnos;
- YAOBIETBOPUTENBHO — OT 45 110 59 6annos;
- HEYJIOBJIETBOPUTEIBHO — MeHee 45 0alioB.
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5. Y4eOHO-MeToaUYecKOe U MHPOPMALTMOHHOE o0ecriedeHne TN CHUIITHHbI

5.1. IlepeyeHb OCHOBHOM U J0NOJHUTEIbHON y4eOHOM JIMTepaTypbl, HeOOX0AMMOM A5
OCBOCHMS JHCIUIIIHHBI

OcHoBHas JIUTEpaTYypA!

. bapanosckuii, B.1. KBaHTOBasi MeXaHMKa M KBaHTOBas XHMHs [DiekTpoHHbI pecypc] / B.U.
bapanosckuii. — OnexrpoH. naH. — Cankrt-IlerepOypr : Jlanwp, 2017. — 428 c. — Pexum
nocryma: https://e.lanbook.com/book/92941. — 3ari. ¢ skpana.

. bapanosckwmii B.I1. KBaHTOBass MeXaHWKa U KBAHTOBAsk XUMHUS : y4e0. m0co0. s CTY/A. BY30B,
00yu. no xumuuy. creu. / B. Y. bapanosckuit .— M. : Axagemus, 2008 .— 383 c¢. — (Briciuuee
npodeccroHanpHoe oOpasoBanue) .— Pexum jgocryma:  http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+1160+default+2+1+F+1.2.840.10003.5.102+rus.

. Maiiep U., U30pannble riaaBbl KBAHTOBOM XHMMHHU: JOKAa3aTeNIbCTBA TEOPEM U BBIBOJ (OpPMYI
[DnexTponHbIit pecypc] : yaebHoe mocodue / Maiiep U. ; mox pexa. A. JI. Uyrpeesa ; mep. ¢ aHTJI.
M. b. [Japxosckoro, A. M. TokmadeBa. — DnekTpoH. naH. — MockBa : M3naTenbcTBO
"Jlabopartopus 3nanuii", 2017. — 387 c. — Pexxum nmoctyna: https://e.lanbook.com/book/94102.
— 3arJL. ¢ 3KpaHa.

. Hupenscon, B.I'. KBanTtoBas xumunsa. MoJeKynbl, MOJIEKYISPHBIE CUCTEMBI W TBEpAbIE Tela
[DnexTponHbIit pecypce] : yaebnoe nocodue / B.I'. llupenbcon. — DnekTpoH. 1aH. — MoOCKBa :
WznarensctBo  "JlaGopatopust 3Hammi", 2017. — 522 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/94104. — 3arn. ¢ skpana. Kucenés B. B. / KBanroBast MmexaHuKa.
Kypc nexuuit / M.: MITHMO, 2009. - 560 c.

. Hdemunosuy, b.Il. MaremaTtnueckue OCHOBBI KBAaHTOBOW MEXaHUKHU [DJIEKTPOHHBIM pecypc] :
yaebnoe nocodue / b.I1. JlemumoBuy. — Dnekrpon. nan. — Cankr-IlerepOypr : Jlans, 2005. —
200 ¢. — Pexxum noctyma: https://e.lanbook.com/book/604. — 3ari. ¢ sxkpaHa.

. Kpamennnnn B.M. KBanTOBas XuMHs M KBaHTOBash MEXaHWKa B INPHUMEHEHMM K 3ajadaMm
[DnexTponnsiit pecypc] / B.W. Kpamenunun ; E.I'. 'azenayp ; JI.B. Ky3smuna .— Kemeporo :
KemepoBckuii rocynmapctBeHHbld  yHuUBepcuteT, 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>.

. KBanToBoxumuueckoe MOJECTUPOBAHME OPraHMYECKUX MOJIEKyl U peakuuil. Bsibop
NpUOIIKEeHH. [DIeKTpOHHBIN pecypc]: yued. mocooue / M.B. Bakynun [u np.]; bamkupckuii
rocynapctBeHHblii yHuBepcuter. — Yda: PUL[ baml'y, 2015. — DnektpoH. Bepcus meu.
nyonukamuu. — Jloctyn Bo3MoOkeH uepe3 OieKTpoHHY Oubanorexky bamly. —
<URL:https://elib.bashedu.ru/dl/read/Vakulin_Latypova Talipov_Kvantovohimicheskoe
modelirovanie_up_2015.pdf>.

JlonoJIHUTeIbHAS JIUTEpPaTypa:

. Xypcan C.JI. Meroauueckue ykazaHus Uil CEMUHAPCKUX U MPAKTUYECKUX 3aHATUN MO KypCy
"KBaHTOBasi MexaHUKa M KBaHTOBast xuMus'"(paszen "KBaHnToBas MexaHuka" : YueOHoe nocodue
/ CJL.Xypcan,Yu.-Hayd.komiuieke "UHrerpanusa" .— Yda : Peaktus, 2000 .— 43c. : w1 —
O6s3.9k3. — ISBN 5883330681 (becrur.). <URL: http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+3920+default+7+1+F+1.2.840.10003.5.102+rus>.

. Epmakos, A. 1. KBanToBas MexaHHKa U KBAaHTOBasi XUMUS : y4eO. moco0. A7 CTyI. By30B, 00y4.
o crier. BITO 020101.65 "Xumus" / A. . EpmakoB .— M. : FOpaiit, 2010 .— 555 c. — (OcHOBBI
Hayk) .— ISBN  978-5-9916-0587-8. @ — ISBN  978-5-9692-0331-0. <URL:
http://ecatalog.bashlib.ru/cgi-
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+1160+default+9+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+1160+default+9+1+F+1.2.840.10003.5.102+rus
http://biblioclub.ru/index.php?page=book&id=232678
https://elib.bashedu.ru/dl/read/Vakulin_Latypova_Talipov_Kvantovohimicheskoe%20modelirovanie_up_2015.pdf
https://elib.bashedu.ru/dl/read/Vakulin_Latypova_Talipov_Kvantovohimicheskoe%20modelirovanie_up_2015.pdf
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3920&TERM=%D0%95%D1%80%D0%BC%D0%B0%D0%BA%D0%BE%D0%B2,%20%D0%90.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+3920+rs2+14+1+F+1.2.840.10003.5.102+rus

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

10. nonsckuii, 3.B. Atomuas ¢usuka. Tom 2. OCHOBBI KBAaHTOBOW MEXaHUKHM M CTPOCHHE
ANEKTPOHHOUW 000I09KK aToMa [DiekTpoHHBIA pecype| : yueObnuk / D.B. lllmonbckuit. —
OnektpoH. gan. — Cankr-lIlerepOypr : Jlamp, 2010. — 448 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/443. — 3ari. ¢ skpaHa.

11. CrenanoB H.®. «KBaHTOBass XuMHUs ¥ KBAaHTOBasi MEXaHHMKay : yueO. mocobue / H. @. CrenaHoB,
B. U. [lynpmmeB .— 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. 3agaun o KBaHTOBOW TeOpUH [ DIIEKTPOHHBII pecypc]: METOMUECKHE YKa3aHUs K IPOBEICHUIO
MPAaKTUYECKUX 3aHATHH 1O KBaHTOBOM Tteopun: Y.2 / bBamkupckwii rocyaapCTBEHHBIH
yHuBepcuteT; coct. P.M. BaxuroB. — VYda: PUL| baml'V, 2017. — DnexTpoH. BepcHs Ieu.
nyonukamuu. — JlocTym BO3MOXKEH dYepe3 OJeKTpoHHyro Oubmamoreky bamlVy. —
<URL:https://elib.bashedu.ru/dl/local/\Vahitov_sost_Zadachi po kvantovoj
teorii_mu_Ch2_mu_2017.pdf>.

5.2. [lepeuens pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «HTEepHeT» U
nmporpamMmmHoOro 06ecneqemm, HCOﬁXO}II/IMI)IX AJId OCBOCHUSA IUCIHUITJIUHBI

1. Dnekrponnas 6ubnmoreunas cucrema «Ob baml'VYy - https://elib.bashedu.ru/

2. DOnexktpoHHass OuOIMOTEeYHasr cucTeMa «YHUBEpPCUTETCKas OuOnumoTeka OHJaH» -
https://biblioclub.ru/

3. DiekTpoHHas OMOIHMOTEUHAs CHCTEMa U3aTeabcTBa «Jlanpy - https://e.lanbook.com/

4. DnexkrpoHHbI KaTanor bubanorekn baml'y - http://www.bashlib.ru/catalogi/

5. YuuBepcanpHass basel manabix EastView (1ocTym K SJ€KTpOHHBIM HAy4dHBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas snexktponHas Oubnmoreka - elibrary.ru (ZocTyn K 3J€KTPOHHBIM HaydHBIM XypHaiam) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 ot 17.06.2013 .
JIunensuu 6eccpoyHbie

8. Microsoft Office Standard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. JIunen3uu 6eccpoynbie
9. Kaspersky Endpoint Security mis Ousneca - Cranmaptabiii. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok aelictBus aunien3uu 110 25.09.2019

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

11. Cucrema neHrpaauzoBaHHoro TectiupoBanus baml'y (Moodle). YauBepcaibHas 00IeCcTBeHHAS
munensus GNU.
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https://elibrary.ru/projects/subscription/rus_titles_open.asp

6.MaTepHaJIbHO-TeXHI/I'leCKaﬂ 6333, H606XOL[I/IMaH AJIs1 OCYHIECTBJICHUSA 06p330BaTeJ'[bHOI‘O nmpomecca mo JMCuuIIinHe

HaumenoBanue OCHaHleHHOCTL crienmajJabHbIX l'[OMeIIleHI/Iﬁ Hu HOMeIIIeHHﬁ aJIA CaMOCTOSITEJILHOM Hepeqeﬂb JIMIHCH3UOHHOI'0
crneamaJIbHbIX paﬁoTbI IporpamMmMmHoOro odecreyeHus.
HOMeIlIeHI/Iﬁ u PekBU3UTHI MOATBEPKAAKLIECT O

HOMeIlIeHI/Iﬁ AJIA AOKYMEHTA

CaMOCTOSITEJIbHOM
padoThI
1. yueOHass ayaurTopusi Jjist Aynutopus Ne 405 1. Windows 8 Russian. Windows
MPOBeIeHUSI 3auaTuii | YueOHas Mebenb, yueOHO-HATJSIIHBIE MOCOOMs, JOCKa,HOYTOYK,MylbTHMenua-npoekrop Mitsubishi | Professional 8 Russian Upgrade. Jlorosop
JIEKIIUOHHOT' 0 Tina: | XD3200U, skpan ¢ sanekrponpusoaom 300*400cm SpectraClassic. Noe 104 or 17.06.2013 1. Jlunensuu
aymuropust Ne 405 (xumdaxk AynutopusiNe 311 OeccpodHbIe
kopryc), ayautopus Ne311 | YueOHas mebesb, yueOHO-HATIAAHBIC TOCOOUS, TOCKa, HOYTOYK,MpoekTop Mitsubishi XD 600U, skpau | 2. Microsoft Office Standard 2013 Russian.
(xuMak KopITyc), aymuTopus | ¢ aJaeKkTponpuBoaoM Projecta 183*240cm Mattewhite. Horoeop Ne 114 or 12.11.2014 r.

Ne 310 (xumdak xopmyc),
ayautopust Ne 305 (xumcak
KOPITYC).

2. y4eOHbIe ayIUTOPHH ISl
NpoOBeieHUs 3aHATUIH
CEeMHHAPCKOro THNA:
ayautopust Ne 004 (xumdak
Koprryc), ayautopus Ne 005
(xumdak kopmyc).

3. yuyeOHas ayaurTopus Ijs
NpoBeiecHUs] TPYNIOBBIX H
WUHIUBUIYATBHBIX

KOHCYJIbTALMIi: ayIUTOPHA
Ne 405 (xumdak xopmyc),
aynutopust Ne311 (xumdak
Kopiryc), ayautopus Ne 310
(xumdak Koprryc), aynuTopust
Ne 305 (xumdak xopmyc),
aymuropust Ne 001 (xumdax
koprryc), ayautopus Ne 002
(xuMbak KopIryc), ayTuTOpHs

Aynutopus Ne 310
VYueOHast MeOenb, y4eOHO-HAINSAHBIE MMOCOOMS, J0CKa, HOYTOYK,MyabTUMequa-npoektop Mitsubishi
EW230ST, skpan Hacrennsbiii ClassicNorma 244*183.

Aynurtopus Ne 305
VueGHas Mebesb, yueOHO-HATIISAAHBIC TOCOOMsS, JO0CKa, HOYTOYK,MyinbTHMeana-mpoektop Mitsubishi
EW230ST, skpan Hactennsblii ClassicNorma 244*183.

Aynurtopus Ne 004
VYueOHast mebenb, ydeOHO-HAMsAHbIE TOco0us, Jocka, kommyratop HP V1410-24G, nepcoHanbHbIi
kommbiorep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mr, mikad HacTeHHbIN
TLK6U.

Aynurtopus Ne 005
VYueOnast MmebOenb, ydeOHO-HAINIsAHBIE TOCOOMs, Jocka, komnbiotep DEPO Neos 470 MD
i5_3450/4GDDR/T500 G/DVD+R u monuTop ViewSonic 21.5 - 13 mrr, mkad TLK TWP-065442-G-GY,
mkap MoHTaxusli NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mkad
HacteHHsit TLK6U.

Aynutopus Ne 001
YuebHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHSA, JOCKa

Aynutopust Ne 002
YuebHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHSA, JOCKa

Aynurtopus Ne 006
Y4ebHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHS, JOCKa

Aynurtopus Ne 007
Y4ebHast MeOerh, yaeOHO-HATIISITHBIE TIOCOOMS, JOCKa

Jlunen3un OeccpouHble

3. Kaspersky Endpoint Security mis
ouzneca - Cranpapreiii.  [loroBop
Ne31806820398 ot 17.09.2018 r. Cpok
neiictBus aunen3un 1o 25.09.2019

4. Cucrema LEHTPATU30BAHHOTO
TECTUPOBAHUS baml'y (Moodle).
YHuBepcanbHasi 0OIECTBEHHAs JIUICH3US
GNU

5. Linux OpenSUSE 12.3 (x84 _64) GNU
General Public License
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Ne 006 (xumdak xopmyc),
aymutopust Ne 007 (xumcak
kopmyc), aymuropust Ne 008
(xumak kopiryc)

4. yyeOHas1 ayaurTopusi s
TEKylIero KOHTPOJAsI H
NPOMeKYTOTHOM
arrecranmuu: ayauropus No
405  (xumdaxk  Koprmyc),
aymutopust Ne311 (xumdaxk
kopmyc), aymuropust Ne 310
(xumbax KopIryc), ayTuTOpHs
Ne 305 (xumdak xopmyc),
ayautopust Ne 001 (xumdak
kopmyc), aymuropus Ne 002
(xumdak xoprryc), aymuropus
Ne 006 (xumdak xopmyc),
ayautopust Ne 007 (xumcak
kopryc), aymuropus Ne 008
(xumdak koprryc), aymuropus
Ne 004 (xumdak xopmyc),
ayautopust Ne 005 (xumdak
KOpITyC).

5. NOMeLUeHUs s
CaMOCTOATEJIbHOIT PadoThI:
yuTadbHBIA  3am Ne ]
(TaBHBIHA KOpITYC),
yuTanbHbIA 3a51 Ne2 (puszmar
KopIyc-y4eOHoe),
yuTaJgbHBIA  3am  Ne 5
(TymMaHUTapHBII KopITyC),
YuTa bHBIA  3am  Ne 6
(yueOHBII KOpITYC),
yuTaIbHBIA  3am1 Ne 7
(TymMaHUTapHBII KOpITyC),
naboparopust Ne 418 (xumbax
KOpITYyC)

Aynurtopus Ne 008

YueOHast MeOeih, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa

YuraabsHbii 321 Ne 1
Hayunstit n yaeOHb1i GoHI, HayuHas neproauka, [1K (Mono6m0K) - 3 mt, Wi-Fi moctym mist MOOMITBEHBIX
YCTpOICTB, HeorpaHmdeHHbIH qocTymn K ObC u BJl; konnyecTBo mocagoqHbIX MecT — 76.

YutanbHbiii 3an Ne2

HayuHbIi 1 yuebHbIl poHA, HayuHasa nepuoamka, MK (MOHO610K), NOAKAOUEHHbIX K ceT UHTepHeT, — 8
LWIT., HeorpaHM4YeHHbI goctyn K 36C n B[l; KonnyecTBo Nocago4Hbix mect — 50.

YuraabHsbii 321 Ne 5
Hayunslit n yueOHbI# (oHn, HaydHas nepuoanka, [TK (MoHOOMOK) - 3 1T, HEOrpaHWYEHHBIH TOCTYH K
OBC u B/I; xomu4yecTBO MOCag0YHBIX MeCT — 27.

YuraabHbii 321 Ne 6
Hayunslit n yueOHbIi (oHn, HayuHas neproauka, [TK (MOHOOJIOK) - 6 1T, HEOrPaHWYEHHBIH JTOCTYH K
OBC u B/I; konmuyectBo mocaaounsix Mect — 30.

YuraabHsbli 3a1 Ne 7
Hayunslit n yueOHbIi (oHn, HaydHas nepuoauka, [TK (MOHOOJIOK) - 5 1T, HEOrpaHWYEHHBIH TOCTYH K
OBC u BJI; xonmuyecTBO mocagouHbIX MecT — 18.

JladopaTopus Ne 418
VYuebHas medenb, pakcumuabHbIM anmapat Panasonic KX-FL423RUB — 2 mr., sH-metp pH-150MU (c
roc. noeepkoii), aBrorpancdopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Bechl "Ohaus" PA64C (65r, 0,1mr) ¢ noBepkoii, Becbl VIC-1500d1 (1500r. 100MI", BHerH. kanmuOpoBKa)
ACCULAB, nonomep N-160MU ¢ noepkoii, koMIuiekc BojpTammnepomerpuueckuii CTA, KoMIbIOTEp B
kommiekte DEPO Neos 4601\lO/monutop 20" Samsung BX2035/kmaB./Mbliib, KOMITBIOTED
nepconanbhblil Nel 1.210-14/3, marautHas Memainka 6e3 HarpeBa Tolopino — 21T, MArHUTHAS MEIlIajKa
¢ HarpeBoM u HaHokepamuu.noBepx hG-MAG HS, metp-pH pH-150MMU (c roc.nmosepkoii), moautop 19"
LG L1919S BF Black (LCD<TFT,8ms, 1280%*1024,250K/M.1 400:1,4:3 D-Sub), nepconanbHbIH
KoMmnbioTep B cocraBe c/0mok/Core  J7-4770  (3.4)/H87/SYGA/HDD  500Gb, wmouurop
XKK"20"Bencl.knaBuar ypatwmspimnb, npuatep Canon i-SENSYS MF3010, pH-merp pH-150MU ¢
roc.ToBepKoi, cucteMublii 0ok ITK (775), mkad cymmnsabii LOIP LF-25/350-GS1, (310X 310x310
MM O/BEHTUIISITOpA.HEPK.CTab HUPPOBOH KOHTPOIIEp), KOIMYECTBO MOcao4HbIX MecT — 10.

JlaGopaTopus Ne 416
AToMHO-a0copOIHMoHHBIH criekTpodoromerp Monenb AA-7000, pupmsbr "[lumanzy", Snonust, 6ayuioH ¢
reaueM Mapku A — 2 T, Bentwistop BEHTC 100 BKMiy*1/, ra3oBblii XpoMaTo-Macc-ClieKTpPOMETp
monenrb GCMS-QP 2010PIUS, xoMmsioTep B cOCTaBe: CHCTEMHBIN OJI0K, MOHUTOp, KJIaBUATypa, MBIIIb,
kouaummonep QUATTROCUMA QV/QN-F12WA, woyr6oyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gb/500Gh/ DVD-RW/BT/15.6"/Wi n7HB+0ffice, mepconansHblii kommbroTep B Komiuiekre HP
AiO 20"CQ 100 eu (moHOOI0K), 2nekTporunTKa Irit IR-8200,1500BT runamerp xkoHpOpKH 185MM.
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6. noMenieHue ISt

XpaHEeHHs "
NpopHIAKTHYECKOT 0
o0caykuBaHust  y4eOHOro
o0opyaoBaHuA:

naboparopust Ne 416 (xumbax
KOpITyC).
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MHUHOBPHAYKU POCCUA

[Tpunoxxenne Ne 1

®I'BOY BO «BAILIKMPCKUM TOCYJIAPCTBEHHBI YHUBEPCUTET»

XUMUYECKUI ®AKYJIBTET

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

JAUCIHUITIINHBI KBanToBas MexaHHMKa ¥ KBAHTOBasI XMMHS HA 8 CEMECTP

ouHas ¢opma 00ydeHUS

Buja pa6orsl O0BneM TUCHHUIITNHEI
O6mas TpynoemkocTs aucuuruinabl (3ET / gacoB) 6/216
Y4eOHBIX 9acOB Ha KOHTAKTHYIO pabOTy C MIPEMNO1aBaTeNIeM: 61,7
JIEKITUHA 32
MIPAKTUICCKUX/ CEMHUHAPCKUAX -
71a00PaTOPHBIX 28
Npyrux (TpyHroBas, HHIUBUyaIbHAS KOHCYJIbTAIUS U HHBIC
BHJIBI YUCOHOU JICATSIILHOCTH, IIPETyCMaTPHBAIOIINE padboTy
obOyuaromuxcst ¢ npenogasatenem) (DKP) 1,7
Y4eOHBIX 9acOB Ha CaMOCTOSITEIbHYIO paboTy oOyuatomuxcs (CP) 128,5
VY4eOHBIX 4acOB Ha MOJATOTOBKY K
sK3ameny/3auety/ auddepeHuporannomy 3adety (KoHTpos) 25,8

®dopma(bl) KOHTPOJIS:
DK3aMeH B 8 cemecTpe
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®opma TeKyliero

dopma U3ydeHus: MaTepuasoB: JICKIUH, OcHoBHas u KOHTPOJIS
NPaKTUYCCKUEC 3aHATHUS, CCMUHAPCKUEC 3aHATHUS, AOIIOJIHUTCIbHAA 3azanus 0o ycreBacMOCTH
Ne Tema u coiepanue 1a0opaTopHbIe PabOTHI, CAMOCTOATELHAS JuTeparypa, CaMOCTOSITEILHOU (KOJIIOKBHYMBI,
/o paboTa U TpyJOEMKOCTH (B Hacax) pexoMeHayemas pabote KOHTPOJIbHbIE
CTylleHTaM (HoMepa CTYACHTOB paboTHI,
U3 CIIMCKA) KOMIIbIOTEPHBIE
JIK I[TP/CEM JIP CPC TECTHI M T.1L)
2 3 4 5 6 7 8 9
e [Ipeamer KBaHTOBOI
MexaHuku. OCHOBHBIE ITaINbI
Pa3BUTHS KBAHTOBOII TeOPHUM.
[Ipeamer kBaHTOBOM
MEXaHUKH MOJICKYJISIPHBIX
CHUCTEM U KBAaHTOBOU XUMUH. TIpopaboTats
OCHOBHBIE ATaITBl PAa3BUTHS 2 - - 8 [1-5, 9-11] JIEKIIHIO, PEK. JK3aMeH
KBaHTOBOM Teopuu. I maBHBIE JIUTEPATYPY
TEHJICHIIMH B PA3BUTUU
KBAaHTOBOM XWMMH KaK
OCHOBHOTO TEOPETUYECKOTO
dbyHIaMEHTa COBPEMEHHOM
XMUMHYECKON HAYKH.
2. e  OCHOBHbIC NOHATHS 5
KBAHTOBOW MEXaHMKH. YCTHBIH OLIPOC
Maremarnueckuii 1n1abopaTopHbIe
anmnapaTr KBaHTOBOW MEXaHUKH. paboTsl;
DPMHUTOBBI OIEPATOPBI, HX 9 B B 10 IIpopadorats KOHTPOJIbHBIC
COOCTBEHHBIC (QYHKIIUU U [1-5,9-11] JICKLHUIO, PCK. paboThl;
COOCTBEHHBIE 3HAYECHHUS. JIUTCPATYPY PasHOYPOBHCBBIC
Bripoxnenue. MatpudHoe 3ajaqu,
MPEACTABICHUE ONEPATOPOB. pedepar; TecTsl
Pasnoxxenne no co6CTBEHHBIM
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(GYHKIUSM 3pPMHUTOBA
oneparopa. KommyraunonHsie
COOTHOILICHUS.

CooTHotieHust
HEOIPEICTCHHOCTEM.
DU3NYECKUI CMBICT U
MPOCTEUIIINE OLICHKH HA UX
OCHOBE.

e [locrynarsl
KBAHTOBOW MeXaHHUKH.

OcCHOBHBIE TIOCTYJIATHI
KBAHTOBOI MEXaHUKH.
KBaHTOBBIE COCTOSIHUSA U
BOJTHOBBIE (DYHKITUHU; OCHOBHBIC
CBOMCTBA BOJTHOBBIX ()YHKITUH.
OmnepaTopbl GU3HUECKUX
BEJIMYWH (HAOJI01aeMBbIX);
CpEeIHHE 3HAYCHUS U
IHcTiepcuu HaOII01aeMBbIX.
[InoTHOCTH BEPOATHOCTH
pacrpeneneHus 4acTUll B
MIPOCTPAHCTBE.

OmnepaTopbl KOOpAUHAT,
HMITYJIbCOB, MOMEHTOB
HMITYJIbCA, KHHETUYECKOU U
MOTEHUUAJIbHOU SHEPIUH.
Onepatop ['amunbTOHA
(raMHJIBTOHHAH).

DBOJIIOIMS COCTOSIHUM
u ypaBHenue llIpenunrepa.
CraunoHapHO€ ypaBHEHUE
[peaunrepa. JAUCKpETHBIN U

10

[1-5, 9-11]

[TpopaboTaTh
JICKIIMH, PEK.

JTUTEpaTypy

YCTHBIN OIPOC
nabopaTopHbBIC
padoTHI;
KOHTPOJIbHbBIE
padoTHI;
pa3HOYpPOBHEBbBIE
3ajauu,

pedepar; TecTsl
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HENpPEpBIBHBIN CIIEKTPBHI.
YpaBHEHHE HENPEPBIBHOCTH.

e Hexkoropnie
npuMepsbl peleHunst
ypaBHeHus lllpenunrepa.

[Ipocreitmme npuMepsl
IIPUMEHEHHsI KBAaHTOBOM
MexaHuku. OJTHOMEpHBIE
3a/1auy: CIEKTP, KAYECTBEHHBIE

YCTHBIN OIPOC

0COOEHHOCTH BOJTHOBBIX na60pgT0pHLIe
KITAM. qu PpavoOThI;
[MOTEHIUAIBLHOM SIIHKE, [1-12] JICKINH, 3aKOH, paboThI;
NOTEHIIHATLHOM 6apbepe i pEK. TUTepaTrypy pa3HOYPOBHERBBIC
rapMOHHYECKOM OCLHUILISTOPE. 3a1aq,
TeOpI/IH MOMCHTAa pe(bepa'r; TECTBI
umnyiabca. OCHOBHbBIE
CIIEICTBUSI KOMMYTAI[HOHHBIX
COOTHOIIEHUH JIJIsl KOMIIOHEHT
MOMEHTa uMmItyianca. [IpaBumna
CJIOKEHHSI MOMEHTOB
umnyinbca. JKecTkuil poraTop.
e Pemenne
ypaBHenusi llIpenunrepa nans YCTHBIH 01poc
aToma BO/0po/a (n 71a00paToOpHbIE
BOIOPO/IONIOA00HBLIX aTOMOB). pabOThI;
ATOMHBIE OpOUTAJIN. [TpopaboTaTh KOHTPOJIbHBIE
3aga4a 00 aTome 10 [1-12] JIEKLIUH, PEK. paboTHI;
BoJiopoa. Paznenenue JUTEPATypy pa3HOYpPOBHEBBIC
nepeMeHHbIX. Bogopono- 3a/12uH,

1o/100HbIe OpOUTAIH,
rpadguyeckoe mpeacTaBICHIE
UX PaJIMAIbHBIX U YTIOBBIX

pedepar; TecTb
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yacTtel. Beipoxkaenue
OJHOXJIEKTPOHHBIX COCTOSHHI
KAaK CJIEJICTBHE CUMMETPUHU
LIEHTPAJIbHOT'O MOJIS.

Bapuanuonnslii MeTox.
[TpubnmxenHbIe

YCTHBIN OIPOC

METO/IbI PEIICHUSI KBAHTOBO- nabopaTopHbIe
MEXaHMYECKUX 3a1a4. Teopus paboTHI;
BO3MYIIEHUHN TSI [TpopaboTaTh KOHTPOJIbHBIE
CTaLIMOHAPHBIX COCTOSHUU B 10 [1-5, 9-11] JIEKIUIO, PEK. paboTHI;
OTCYTCTBUE U MPHU HATHIUH JIUTEpATYpy Pa3HOYPOBHEBBIC
BBIPOKJIeHUs. BapruannoHHbrit 3a/1a4H,
MIPUHIIATI KBAHTOBOW MEXaHUKH
Y BapUallMOHHBIA METO/I. pedepar; TeCTHI
Metoxa Putia.

e KBaHTOBBIC YHCJIA.

Monekyina B IOCTOSTHHBIX
ANEKTPUYECKOM U MarHUTHOM
moJisiX. JIMmoIbHBIN
ANEKTPUYECKUN U MarHUTHBIN YCTHBIN OIPOC
MOMEHTBI CUCTEMBI YaCTHULI. 1abopaTOPHBIC
CHsTHE BBIPOKACHUS MO paboTHI;
BJIUSIHUEM TIOCTOSIHHOTO [TpopaboTaThb KOHTPOJIbHBIC
JJIEKTPUYECKOTO UIIU 10 [1-5, 9-11] JIEKIIHIO, PEK. paboThI;
MarHuTHOTO 10JIsI (3 (PEeKThI auTepaTypy pa3HOYpPOBHEBBIE
Tapka u 3eemana.) 3a/1a4u,

CnuH 31eMeHTapHbIX
YaCTHUI] U CBSI3aHHLIN C HUM
MarHUTHBIH MOMEHT.
OmnepaTopbl ciuHa U
KOMMYTallHOHHBIE
cootHomreHus. CrimH-

pedepar; TecTsl




OpOUTAILHOE B3aUMO/ICHCTBUE
1 €ro NposABJICHUA.

e  MHOro3/IeKTpOHHbBIE
aToOMBbI. CaoiicTBa
MHOT'03JIEKTPOHHBIX ATOMOB.

VYpasuenue lllpenunrepa
U1l aTOMOB U MOJIEKYIL.
Paszpnenenne 2nekTpoHHOTO U
SIICPHOTO JBUKCHUM.
AnnabaTnyeckoe
npuOIKeHnEe. DIEKTPOHHOE
BOJIHOBOE YpaBHEHHE.
DJIEKTPOHHAs INIOTHOCTh U €€
W3MEHEHHUs [IPH Nepexoie OT
pa3zieIeHHBIX aTOMOB K
MOJIEKYJIE.

[Toctpoenne
MPUOIMKEHHBIX PelIeHU N
3JIEKTPOHHOTO BOJIHOBOTO
YpaBHEHUS Ha OCHOBE
BAPUALIMOHHOTO TPUHIUIIA.
OnHO3JIEKTPOHHOE
npuomkenne. OrpaHuYeHHBIN
Y HEOTPaHUYEHHBIN METOIbI
Xaptpu-®oka
(camocoriacoBaHHOTO MOJIS,
CCII). Aerepmunant Ciatepa.
[loHsATHE O 3aKPBITHIX U
OTKPBITBIX 000JI0YKaX.
VYpaBHEHUSI, ONPEAEIAIOLINE
opburtanu. OpburanbHble
SHEPrUH U UX CBS3b C TIOJHOU
JJIEKTPOHHOU DHEPTUEM.

10

[1-5, 9-11]

[TpopaboTaTh
JICKIIHIO, PEK.

JTUTEpaTypy

YCTHBIN OIPOC
nabopaTopHbBIC
padoTHI;
KOHTPOJIbHbBIE
paboTHI;
pa3HOYpPOBHEBBIE
3ajauu,

pedepat; TeCThI
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Teopema Kynmanca u
(OTOIIEKTPOHHBIC CIICKTPHI.
[Ipenensr npUMEHUMOCTH
Meroga Xaprpu-Poxa.

DNEKTPOHHOE CTPOEHUE
aTOMOB. DJIEKTPOHHBIE
KOH(UTYpaluy U TEPMbI
aToMoB. Cl10XeHHEe MOMEHTOB
st atoMoB. [IpaBuna XyHaa.
DIIEKTPOHHOE CTPOEHUE
aTOMOB U IEpUOAUYECKas
cucrema semeHToB J[. 1.
MeneneeBa.

e Teopus xumuueckoi
ces3u. Merox MO JIKAO.
ba3ucHble HA0OPHI ATOMHBIX
opoOurTaJeii.

[IpencraBnenue
MOJIEKYJISIPHBIX OpOuTanei
(MO) B BuIIE TMHEHHOM
KOMOHMHAIMH aTOMHBIX
opoutaneit (JIKAO). Haubonee
pacnpoCcTpaHEeHHbIE TUIIBI
0a31CcOB aTOMHBIX OpOUTAJICH:
opOHUTaNu CIEHTEPOBCKOTO U
rayccoBa Tuma. MUHUMabHbIE
Y BaJICHTHO-paCIIeTIICHHbIE
0a3uCHBIC HAOOPHI.
[TonsipuzannoHHbIE U
middysnsie pyHkunu. Meton
CCII MO JIKAO.

10

[1-5, 9-12]

[Tpopa-6oTtath
JICKIIHIO, PEK.
JUTEpaTypy

YCTHBIN OIPOC
nabopaTopHbBIC
padoTHI;
KOHTPOJIbHBIE
paboTHI;
pa3sHOYPOBHEBBIC
3aja4i,

pedepar; TecTsl
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10

e [loBepxHocTh
NOTEeHIHAJILHOM JHePIruH.
DNeKTpOHHBIE, KOJIeOaTEIbHBIC
1 BpalllaTeIbHbIe COCTOSIHUS
MoJeKyll. [IoBepxHOCTb
ITOTEHINAJIbHON YHEPrUn

YCTHBIN OIPOC

(IIIT3). Pons npencraBieHui o J1aGOPATOPHBIE
[I1D B coBpemeHHOI paGOThI;
CTPYKTYPHOM TEOPUU XHUMUH. ITpopaboTaTsb KOHTPOJIbHBIE
PaBHOBecHas koHUrypauus u 10 [1-6] JIEKLIHIO, PEK. paGOTHI;
KOH(OpMaIKu MOJIEKYIL. THTEPaTypPy Pa3HOYPOBHEBbIE
Craumnonapusie Touku 1119, 337124,
ux aHanus. [Ipocreimue
npumeps II13. J[ByxaTroMHas pedepar; TecThl
MoJiekysa. OnTuMu3aIus
reOMETPUICCKUX
XapaKTEPUCTUK MOJICKYJIBI.
[MI1D u xumuyeckas peakius,
KOOP/IMHATA PEAKIIUH.

11 e Yuer »3JeKTPOHHOM
KOppeJIsiuu.

KoppenupoBanuoe 5
IBIDKEHHE JIEKTPOHOB. YUeT YCTHBIX OIIPOC
SHEPIHUHU DIICKTPOHHOM 1abopaTopHeIe
koppensuuu. [ousrue o padoThI;
MeTo/Ie KOH(PHUIYPAHOHHOTO IIpopaboratsb KOHTPOJIbHBIC
B3aHMO e 0 10 [1-5, 9-11] JIEKIIHUIO, PEK. paboTHI;

nevictBust. OCHOBHBIE )
TTOHSTHS METOJ[A TEOPHH JUTEPATYPY Pa3HOYPOBHEBBIE

3aj1a4H,

BO3MYIIEHUN, TEOPUS
Memnepa-Ilnecce.
CpaBHuTenbHas
XapaKTEepUCTHKA METOJIOB
KOH(UTypallMOHHOTO

pedepar; TecTb
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B3aUMOJICICTBHS U TEOPHUH
BO3MYILECHUH.

12 e IMoaysmnupuueckue .
METOMbL. YCTHBII1 OIIPOC
[TomysMIupuYecKue nabopaTopHbie
METOIbI KBAHTOBOM XMMHH. paboTer;
MeTo /b1, HCTIOMB3YIOMTHE 10 [TpopaboTaTh KOHTPOJIbHBIE
HyneBoe g depeHnnanbpHoe [1-5, 9-11] JICKILHIO, PCK. paboTer;
nepekpeiBanne. Bo3mMoxkHOCTH aTepaTpy PasHOYPOBHCBBIC
¥ OTPaHMYEHUS TPUMEHEHUS 3afa+u,
MOJIYSMITUPUYCCKHUX METOJ0B pe(l)epaT; TECTBI
KBAHTOBOW XUMUH.
13 e CoBpeMeHHOE
NporpaMMHoe obOecrneyeHue
KBAHTOBO-XHMHYECKHX
pacyeTos.
VYuer cummerpun
siIepHOM KOH(MUTYpaIuu pu
PacCMOTPEHHUH DIIEKTPOHHOM YCTHBIH ONpPOC
3aa4u. DIEMEHTBI M ONIEPALMU aBOpaTOpHEIE
cummerpuu. ToueuHbie paGOTHI;
IPYIIBI CAMMETPHH. [IpopaboTarts KOHTPOJILHEIE
Haun6omnee 10,5 [1-5, 9-11] JIEKIHIO, PEK. paboTHI;
PacIpoCTpaHEHHbIE JIUTEPATYPY Pa3sHOYPOBHEBBIE
IPOrPaMMHBIE KOMILIEKCHI 3aauH,

(AMPAC, MOPAC,
GAMESS). Iloaroroska
ucxonHoro (aitna. Kimrouensie
CJIOBA KaK CIIOCO0 yrpaBiIeHUs
pacuerom. CocTaBiaeHHUE
Z-matpulsl. bazucHble aTOMBI.
Omnpenenenne Ha4yaJIbHOTO
NpUOIIHKEHUS

pedepar; TecTsl




reOMETPUYECKUX MTapaMeTPOB
MOJIEKYJIBI. Y4YET CUMMETPUN
NIPY 33JaHUN HAYAJILHOTO
npuOIMKeHnus. Z-MaTpula

ctwiis MOPAC u GAUSSIAN.

OcHOBHBIE PE3YIbTATHI
KBaHTOBOXHMHUYECKHUX
pacdeToB. Buzyanmsanus
pE3yJIbTaTOB pacyera.

Bcero uacos

32

28

128,5
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[Tpunoxenne Ne 2
PeliTUHI — IJIaH JHCHUTIJIHHBI

b1.B.07 KBanToBas MexaHuKa U KBAHTOBAS XUMHUS
HanpasiieHue/crenuanbHocTh 04.03.01. Xumus
Kypc 4, cemectp 8

Bunpl yueOHOW AeATEIEHOCTH bann 3a konkperHoe | Yucno 3amanuit 3a o
CTYJICHTOB 3aJaHue ceMecTp
MunumanbHbiil | MakcumanbHbIN
Monynsb 1
Texymuii KOHTPOIb
1. JlaGoparopHbie pabOTHI 2,50 6 0 15,00
2. YcrHbIH onpoc 0,50 3 0 1,50
3. Tumnossle 3a1aun 1,00 5 0 5,00
Py0eskHbII KOHTPOJIbL
1. Tecr Ne 1 (1o mpaxTike) | 10,00 1 0 10,00
Monyns 2
Tekymii KOHTPOJIb
1. JlaGoparopHbie paOOTHI 2,50 5 0 12,50
2. YcrHblii ompoc 0,50 2 0 1,00
3. Pedepar 5,00 1 0 5,00
Py6esxHbIi KOHTPOJIb
1. Tect Ne 2 (110 mpakTHKe) 10,00 1 0 10,00
2.KontponbHas pabora 10,00 1 0 10,00
IHocemaemocTs
1. IToceleHue NEKIUOHHBIX 3aHATHI 0 -6,00
2. [NocenieHne NpakKTUYECKUX (CEMHHAPCKHX, Ta00PaTOPHBIX) 3aHATHIA 0 -10,00
Hroro 100
oompuTeabHbIE GANIbI
VYuyacTtue B oMMIAagax 1,00 0 1,00
VYuactue B KOHpEPEHIUIX 2,00 0 2,00
[TyOnuKanus Te3uCoB 3,00 0 3,00
[Ty6nukanus crareit 4,00 0 4,00
Hroro 10

HTOroBbIii KOHTPOJIb
DK3aMmeH 0,00 30,00

Kontponpras padora He 3aureno 3a4TEHO
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