MMHUCTEPCTBO HAVKM U BBICIIIET'O OEPA30BAHM S POCCUCKOM ®EJEPALINN

degepaibHOE TOCYAapPCTBEHHOE ABTOHOMHOE
o0pa3oBaTe/ibHOE YUpe:KIeHUe BbICIIEro 00pa3oBaHus
«HaunonaabHblil uccenoBaTeabckuii Huxkeropoackuii rocyjapcTBeHHbIN YHUBEPCUTET
um. H.U. Jlo6aueBckoro»

Xumnyeckuii pakynbrer

YTBEPXIEHO
peienreM ydyeHoro copera HHI'Y

IPOTOKOJI OT
«16» urons 2021 r. Ne 8

Pabouass nporpaMma QM CHUIIIHHBI

KpanToBasi MexaHHKa 1 KBAHTOBAasl XUMHA

YpoBeHb BhICIIEro 00pa3oBaHUs
crenuaJIuTeT

HampasiieHre o AroToBKy / CEIHATLHOCTD
04.05.01 — ®dynaameHTAIbHASL M TPUKJIATHASI XUMHS

HamnpasrnenHocTh 00pazoBaTenbHON TPOrpaMMBI
Heoprannueckasi xumus

dopma o0yueHus
ouYHast

Hwuxnuit Hoeropon

2021 rox



JIMCT aKkTyaJm3anuu

Buzuposanue PIIJI nns ucnonHenusi B oueperHoM yueGHOM roay

IIpencemarens MK
04 urons 2021 r.

Pabouas nporpamma nepecMoTpeHa, o0CcyxaeHa 1 o100peHa Ui ucnoiaeHus B 2021-2022 yue6HOM roay Ha
3acenanuy Kabeapsl HU3HIECKOH XUMUU.

IMporokomor 20 r. Ne

3aB. xadenpoii

BusupoBanue PII/] 1Jis1 MCIIOJIHEHHMSI B 0UEPETHOM YUeOHOM Toay

IIpencenarens MK
20 T

Pabouas mporpamma nepecMoTpeHa, 00CyxeHa 1 0JJ00peHa s
ncnojgHenus B 20 -20  vyeGHOM romv Ha 3acemaHuu Kadenpsl

[Iporokom ot 20 r. Ne
3aB. kadeapoii

BusupoBanue PII/] 1Jis1 MCIIOJIHEHHSI B 0UEPETHOM YUEeOHOM Toy

IIpencenarens MK
20 T.

Pabouas mporpamma nepecMoTpeHa, 00CyxKIeHa U 0100peHa J1ist
ncnojHenusa B 20 -20  vyeOGHOM romv Ha 3acemaHun Kadenapsl

[Iporokom ot 20 1. Ne
3aB. Kadeapoii

Buzuposanue PIIJ] nis ucnoiHeHus1 B 0UepeTHOM y4eOHOM roay

IIpencenarens MK
20 T.

Pabouyast mporpamma nepecMoTpeHa, 00CykKIIeHa U 0J00peHa I
ucnoiHenusa B 20 -20  vyeOGHOM romv Ha 3acemaHuu Kadenpsl

IIpotokomor 20 1. Ne
3aB. kaenpoit



1. Mecto nucnumiannabl B crpykrype OITIOII
JucuuninHa «KBanToBas MexaHmka U kBaHTtoBas xumus» b1.0.02.04 ortHocutcs K
oOsi3arenbHOM uacT broka 1, MaremaTHueckoro M €CTECTBEHHOHAyYHOTO IIMKJA, SIBISETCS
00513aTENbHON Ui OCBOSHHSI CTYJICHTaMU OYHOU (hopMbI 0OyUeHHs] Ha BTOPOM roay oOyueHus B 4
cemecTpe.
JI1st OCBOEHUS TUCHUILUIMHBI CTYICHTBI UCIOJIb3YIOT 3HAHUS, YMEHUS U BUJBI ACSATEIHHOCTH,
chopMupoBaHHbIE B Mpolecce u3ydeHuss aucuuiuinH «Dusuka», «Maremaruka». [ucruminna
«KBanTOBasi MexaHMKa M KBAaHTOBAas XHUMHs» SBJISETCS OCHOBOW JJisi M3Yy4EHHUs TakuxX oOiacTeit

3HaHHA KaK CTPOCHUC aTOMa U aTOMHOI'O sAApa, IPUPOAbL XHUMHYECKOM CBsI3U, KBAHTOBOXHUMHNYCCKHUX

METOJIOB JIJISl pacyeTa CTPYKTYpPbl MOJIEKYIL.

IeassiMid OCBOEHHS MCIHUILIAHBI

SIBJISIIOTCS .

e lI3yyeHre OCHOB KBAaHTOBOM MEXaHMKH U KBAHTOBON XUMUHU
e ll3ydeHne KBAaHTOBOXMMHYECKHUX METOJIOB pacuera CTPYKTYpPHI, (GU3UKOXUMUYCCKUX CBOWCTB
U PEAKIIMOHHOM CITIOCOOHOCTH MOJIEKYJT
e [lonyueHue HaBBIKOB 0a30BBIX PACUYETOB ATOMHBIX M MOJIEKYJSPHBIX CBONCTB Ha OCHOBE
KBAaHTOBOXHMHUYECKOW U KBAHTOBOMEXaHUYECKON TEOPUU

3agaum IMCUMILIUHBI:

L4 OCBOUTH OCHOBHBIE IMOHATHUS U MATEMAaTHYECKUI armapar KBAaHTOBOM MEXaHUKH

«KBAHTOBasgd MeEXaHUKA M KBaAaHTOBasd XHUMHUA»

e  OcBOUTH METO/bl KBAHTOBO-MEXAHUYECKOI'O OMMCAHNS ATOMHBIX U MOJIEKYJISIPHBIX CUCTEM

e ]l03HaKOMHTBCS C BBIYMCIHTEIBHBIMA METOJAMU U IOAXOJAaMH KBAaHTOBOM XWMHUH IS
ONMCAHUS MOJIEKYJISIPHBIX CBOMCTB U PEAKLIMOHHOM CIIOCOOHOCTH

e  OcBOUTh METOJbl pEIICHUS KOHKPETHBIX 3ajad JUlsl OMMCAHUS aTOMHBIX U MOJIEKYJISPHBIX

CBOMCTB.

2. Tlmanupyembie pe3yabTaThl 00y4eHUsI MO0 JUCIHUNJIHHE, COOTHECEHHBIE ¢ TVIAHUPYEMBIMH
pe3yJibTaTaMH OCBOCHHMS 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIIETEHIMAMHA U MHAHUKATOPAMH
JOCTHKEHHUSI KOMITIeTeHIU)

IMnanupyemble pe3yJbTaThl 00y4eHHsI 10 THCHUTIIIHHE
dopmupyemble (MoayJI10), B COOTBETCTBHM ¢ HHAMKATOPOM AOCTHKEHUS
KOMIIETCHIIMH (KOZ, | KOMIEeTeHIUH
HaumeHoBaHue
coziep)KaHue HNuauxarop
OIIEHOYHOT0
KOMITETEHIINH ) AOCTHKEHHS
* Pe3ynbTaThl 00yyeHus cpeacTBa
KOMIIETeHIINH x
MO0 AMCHMILTHHE
(xom, conepxaHue
WHIUKATOPa)
OIIK-3 OIIK-3.1. 3Hamwb: OCHOBHBIE TIOHATHUS U @OC no
Cnocoben [Tpumensier MaTeMaTUYECKUM anmnapar oucyuniure
NIPUMEHSATH TEOPETUUYECKUE Y | KBAHTOBOM MEXaHUKU U KBAHTOBOM «Keanmosas
pacdeTHO- MOJTYDMITUPUUECKHE XUMUH MexXaHuxKa u
TEOPETUUECKUE MOJIEJH TIPU PELICHUH | Ymemsb NTPUMEHSATh METOIbI Keanmosas
METOJIBI IS | 3alad XMMHUYECKOW | KBAHTOBO-MEXAHUYECKOTO XUMUAY
M3y4YEHUSI CBOWCTB | HAIlPaBJICHHOCTH OINMCAHUA aTOMHBIX U
BEIIECTB 3| MOJIEKYJISIPHBIX CUCTEM
nporecco ¢ ux | OIIK-3.2. Braoemw HaBbIKOB 6a30BBIX
YYaCTHEM, Ucnonp3yer pacdeToB ATOMHBIX U
HCTIONB3YS CTaHJAPTHOE MOJIEKYJIIPHBIX CBOKMCTB Ha OCHOBE
COBPEMEHHOE MPOTPaMMHOE KBAaHTOBOXWMHWYECKOU U




IpOrpaMMHOE oOecrieueHue U | KBAHTOBOMEXAHHUYECKOU TEOPUHU
oOecrnieueHure 1 0a3bl | CeMATU3UPOBAHHBIE
TAHHBIX 0a3pl JTaHHBIX TpPU
npoeccuoHaNbHOTO | PeICHUN 3a1a4 | 3Hams BOZMOKHOCTH U CIIOCOOBI
Ha3HAYCHUS npodeccuOHATBLHON MPUMEHEHHS TPOTPaMM ISt
JESITEIbHOCTH pacyeToB XUMUYECKUX CUCTEM
METOJIOM XFIOKKEJIs
Ymems npoBOIUTE pacyeThbl
COTIPSIKEHHBIX OPraHUIECKIX
CUCTEM MeTOJI0M XIOKKeJIs
Braoemws MeTonamu aHanusa
MOJIy4aeMBIX Pe3yJIbTaTOB, UX
BU3YaJIN3aIlUU
OIIK-5 Cnoco6en | OIK-5.1. 3Hamb BO3MOXHOCTH U @0OC no
MCIIOJIB30BATh Hcnonb3yer OTrpaHUYEHUS] COBPEMEHHBIX oucyuniune
nH(OPMALIMOHHBIE | COBpEMEHHBIE IT- | KBaHTOBOXMMHUYECKHUX METOAOB U «Keanmosas
0a3pl  JTaHHBIX ¥ | TEXHOJOTUHU npu | peanusyrourero ux [10 Mexanuxa u
a/1IarTHPOBATh coope, aHanu3e U | Ymemwb NPUMEHSITH METObI K68aHmMoasas
CYIIECTBYIOIINE NpEeCTaBICHUN KBaHTOBOXHMHUYECKOT'O pacyera, XUMUA»
MIPOrpaMMHBIE uH(popMaluu aHAJIM3UPOBATh UX Pe3yIbTaThl HA
MIPOAYKTHI JUIS | XUMHYECKOTO OCHOBE CPaBHEHUS C JTAHHBIMH,
pelieHus 3amad | npoduisi, coOnroAas | HalIeHHBIMH B UHTEPHET
npodeccnoHaTbHON | HOPMBI U TpeOOBaHUs | Bradems mpueMaMu MPOCTHIX
JeSITeIbHOCTH ¢ | uHpopMaIMOHHOMN KBaHTOBOMEXAaHUYECKUX U
Y4E€TOM  OCHOBHBIX | O€30MaCHOCTH KBaHTOBO-XUMHUYECKUX PACUETOB U
TpeboBaHui UX pa3INYHbIX BAPUAHTOB C
MH(POPMAIIMOHHOM OIIK-5.2. npumenenueM 1K
6e30macHOCTH Hcnonb3yer
CTaHJApTHBIE u | 3Hamb OCHOBHBIE
OpUTHHAIILHBIE uH(GOpPMaIIMOHHBIE YTPO3bI
IPOTPaMMHBIE Ymems npuMeHSITH METOBI
HIPOAYKTHI, npu | 60pbOBI ¢ BUpYyCaMU U IPYTUMHU
HE00XO0UMOCTH MH(OPMALIMOHHBIMU YTPO3aMHU
agantupys ux ans | Bradems mpuemamu 06€30MacHOTO
peLeHus 3ana | ucnons3oBanus [IK
poQeCCHOHAIBHON
JeSITeIbHOCTH
OIIK-5.3.
Ucnonp3yer
COBpPEMEHHBIE
BBIYHCITUTEIILHBIC
METO/IbI TUTST
00paboTKM  JaHHBIX
XUMHUYECKOTO
IKCTIIEPUMEHTA,
MOJICTTUPOBAHUS
CBOWCTB BEIIECTB
(MaTepuanoB) u

OpOIIECCOB € HUX
y4acTHEeM




3. CTpyKTypa U coep:kaHue TUCHUITUHBI

3.1 TpyanoeMKoCTh AMCUMIIJIMHBI

ouyHas popma
o0yueHust
OO0masi Tpy10€eMKOCTh 43ET
YacoB 110 yueOHOMY ILUIAHY 144
B TOM 4HCJIe
ay/IMTOPHBIE 3aHATUS (KOHTAKTHas padora):
- 3aHATHSA JIEKIIHOHHOI0 THIIA 64
- 3aHSITHSI CEMHUHAPCKOI0 THIA 32
- KCPU® 2
caMoCTosiTe/IbHAsA padoTa 10
IIpoMeskyTOUHASI aTTECTALUS —
IK3aMeH 36

3.2. ConepxaHue QUCHUANINHEI

HauMmenoBanue u
KpPaTKoe coaepKaHue
pa3/esioB U TeM
JUCHHUILTHHBI

Bcero
(4acel)

B TOM YHCJIC

npenojgaBaresjiemM), 4acbl
U3 HUX

KonrakrHas padora (paéora Bo B3aUMOJEHCTBUM C

3anaTus
VIEKIIMOHHOI'0

THIIA

3auaTus
CEeMHHAPCKOro

3ausaTus
l1abopaTopHoro

THIIA
THIIA

Bcero

CamocTosiTesqbHas1 padora

o0yuaromerocs, 4acbl

OuHas

OyHO-3a04HAas

Ranunag

O4yHO-3a049Has

3a04yHasg

OuHO-3a04HAas
3a0uyHayg
Ounas
OuHO-3204Has

3aouHas

Ounas

O4yHO-3a04YHas

3aouHas

OyHO-3a04YHas

Ranunas

OCHOBHBIE TIOHATHS
M MaTeMaTHYCCKUU
arnmapat KBaHTOBOM
MCXaHHKH.

oo | Ounas

&1 Ounas

=1 Ounas

KBanToBomexanuuec
KO€ OIIMCaHHuEC
IMPOCTBIX KBAHTOBBIX
CHUCTEM.

Teopus
BOJOPO/IA,
BOJOPOJIOTIOA00HBIX
aTOMOB W FIOHOB.

aToMa

13

12




Teopus  yrmosoro | 7 4 2 6 1
MOMEHTA. Cnun.
ATOMHBIE TEPMBI.

OcHOBHbIE 7 4 2 6 1
PUOIKESHUS B
TEOPHUH
MHOT03JIEKTPOHHBIX
CHCTEM.

XuMudeckasi CBsi3b U | [ 4 2 6 1
buznveckue

3 PeKTHl,
OpUBOJAIINE K e€e
00pa3oBaHMUIO.

Meton Xaptpu- | 13 8 4 12 1
doxka.

MonexynspHbie 7 4 2 6 1
CBOMCTBA,
orpeenseMble
aneKkTpoHHOU BO.

[ToBepxHOCTH 13 8 4 12 1
MOTCHIIMATLHOM
sHepruu. OnucaHue
MOJIEKYJISIPHBIX
CBOMCTB u
PEaKUUOHHOM
CIIOCOOHOCTH Ha
ocuose I1I19.

Hcnons3oBaHue 7 4 2 6 1
CHMMETPHHU B
KBAaHTOBOM  XHMHH.
Teopus rpymi.

CoBpemeHHbIE 6 4 2 6
KBaHTOBOXUMUYECKU
€ MeTo/bl. ba3ucHbie
HaOOPHI.

TouHoCTh 6 4 2 6
KBaHTOBOXHMHYECKH
X METOOB.
Bo3moxxHoCTH
COBPEMEHHOM
KBAaHTOBOH XHMHHU.

IIpomexyTounas 36
aTTecTanus —
JK3aMeH

KCPUD 2

Hroro 144 64 32 96 10

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH PEATM3YETCsl B paMKaX CEMUHApPCKUX 3aHATHH. [IpoMexyrounas
aTTEeCTaIus MMPOXOANUT B BUE KOMIUIEKCHOTO SK3aMeHa B YCTHOU (popme.




4. YyeOHO-MeTOAMUYECKOE O0eclieueHHe CAMOCTOSITeIbHOM PadoThl 00yYaKIIUXCsl

CamocTosiTenpHast padoTa CTYyJEHTOB B MPOIECCe M3yYeHUs AUCHUILTNHBI «KBaHTOBas MEXaHUKA W
KBaHTOBAas XUMUS» MPEANOIaracT 4reHue ydeOHOH W HAydHOU JTUTEepaTyphl, IPUBEACHHON B paszaene 7
JTAaHHOU MPOTPAMMBI, pEIICHHE 3a7a4 [0 TEMATHYECKUM pa3JiesiaM TUCIUIUIMHEL. YUeOHUKYU U 33Ja9HUKH
UMEIOTCS B HalWyue B OuOIMOTEKE B HEOOXOAMMOM KOJHYECTBE,
cooTBeTcTByOmUX HMHTepHeT-caiitax. Bumael camocTtosrenbHOi paboThl oOyuaromierocsi: mpopaboTka
MaTepuaia JeKIUi, pelieHrue JOMallHUX 3a/1aHnui, 3aIaHHbIX Ha MPAKTUYECKUX 3aHATUSAX, TOJTOTOBKA K
KOHTPOJbHBIM paboTaM, MOATOTOBKAa K SK3aMeHaMmM. B KkauecTBe [OMOJHUTEIBHOTO CpEACTBA

a TakKXKXC OOCTYIIHbI Ha

IpeAroJiaracTcsl HanMcaHue peepaTos.
KOHTpOJIBHbIe BOIIPOCBI M 3adaHudg i1 MIPOBCACHHA TCKYHICTO KOHTPOJIA H HpOMe)ICYTOqHOﬁ

aTTCCTallUU 11O UTOraM OCBOCHHA JUCHUILIIMHBI IPUBCACHBI B II. 6.2.

5. ®oH OIIEeHOYHBIX CPEACTB /ISl IPOMEKYTOYHOM aTTeCTAIUU MO JUCHHUILIHHE (MOTYJIIO),
BKJIIOYAIOIINHI:

5.1.

Omnucanue mKan OLICHUBAHUS PC3YJIbTATOB O6y‘leHI/I${ 10 AUCLHMIIIINHE

YpoBeHb Ikaja oneHnBaHus cOPMHPOBAHHOCTH KOMIIETCHIU
copmupoBan JI0X0 HEY/J0BJIeTBO OBJICTBOPH 04eHb X0POLIO
(hopmup yA A P Xo0pouIo P OTJIMYHO
HOCTH PUTEJBLHO TeJbHO NPEBOCX0IHO
KOMITeTeHIH i He 3aureHo
(MHAMKaTOpa
3a4YTEHO
JAOCTHKEHUS
KOMIIeTeHIHil)
OTtcyrcTBHE YpoBeHb
3HaHUH YpoBeHb 3HaHUH B
TEOPETUYECKO | YPOBEHb MpuHumansHO | 3HaHMHU B o0Beme, YpoBeHb YpoBeHb
ro MaTepuaia. | 3HAaHUN HUXKE | JOIyCTUMBIH obbeme, COOTBETCTBYIOL | 3HAHUM B 3HaHUH B
HeBo3MoO>XHOC | MHHUMabHBI | YpOBEHb COOTBETCTBYIOL | €M Iporpamme o0beme, obbeme,
3HaHuA Th OIIEHHUTD X 3HAHUIL. €M IporpaMme TIOJITOTOBKH. COOTBETCTBYIO | IPEBBHIMIAONIE
MOJTHOTY TpeOOBaHHH. HomnyteHo MOJITOTOBKH. JomnymieHo eM M Iporpammy
3HAHUH HNmenu mecto | MHOTO Jomymieno HECKOJIbKO rporpamme MO/ATOTOBKH.
BCIIEJICTBHE rpyoObIe HETpyOBIX HECKOJIBKO HECYIIECTBEHH MOATOTOBKH,
OTKa3a OIIHOKH. OIIHOKH. HErpyObIX BIX OITHOOK 6e3 omHOOK.
oOyuarorieroc Omrb0oK
sl OT OTBETa
OTtcyTcTBHE Ipoemore [Iponemonctpu | Ilpopemoncrpu | IIpopemonctp | IIpoaemoncTp
MHHUMAJIBHBI u pOBaHH ™ POBaHEI Bce POBaHEI Bce HpPOBaHbI BCE HpOBaHbI BCE
X YMEHUIH . P OCHOBHEBIE OCHOBHBIE OCHOBHBIE OCHOBHEIE
[Ipu permieHny | OCHOBHBIE
Heso3mozxHOC YMEHHSI. YMEHHSI. YMEHHs,penie | yMEHUS,.
CTaHIAPTHBIX | YMEHMSL.
Tb OLEHUTh Pemiens! Bce Pemens! Bce HBI BCE Pemens! Bce
3aja4 He Pemensr
HaJuuue OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHbIE
" MIPOAEMOHCTP | TUIIOBBIE
YMEHUH 3a7a4yu ¢ 3aJauy . 3a7a4u ¢ 3a1au.
Ymenus HPOBaHBI 3a7aqu C
BCJICACTBUC HerbelMl/I BrinonHeHs! Bce OTACJIIBHBIMHA BoinosHeHbI
OCHOBHEIE HETpyOBIMI
OTKa3a OLIMOKAMH. 3aJaHus, B HECYyILIECTBEH | BCE 3aJaHus,
YMEHHSI. OLINOKaMH.
oOyuJaromieroc BeImonHeHs! Bce | MOTHOM HBIM B TTOJTHOM
Wmenun mecto | BrinosiHeHbI
s OT OTBETA 3amaHus, B o0Beme, HO HEJJ0YeTaMH, obGneme Oe3
rpyobie BCE 3aJlaHUs
MIOJTHOM HEKOTOPBIE C BBITIOJTHEHBI HEJJ0YETOB
OIIMOKH. HO HE B
obbeme, HO He09eTaMH. BCE 33/IaHHS B
TIOJTHOM
HEKOTOpBbIE C HIOJTHOM
oOBeme.
HEJ0UeTaMH. obObeme.
[Tpu pemenun | Mmeercs [TponemoHcTpH [TponemoncTpH [Tponemonctp | IlponemoHcTp
OtcyTcTBHE CTaHMApPTHBIX | MHHUMAIBHBI | POBAaHEI POBaHEI HPOBaHbI HpOBaH
BIIA/ICHUS 3amaq He i 6a3oBble 6a30BEIe HaBBIKH TBOPYECKUH
Hagbiku MaTepHaIOM. MIPOJIEMOHCTP | Habop HaBBIKH HaBBIKH [P PEIICHUH | MOJXOX K
HeBo3mosxHOC | MpOBaHBI HaBBIKOB IS TIPH PEHICHUN TIPU penIeHnn HECTaHIApTH PpelIeHuIo
Th OIIEHUTD 6a30BEIe penreHus CTaH/IapTHBIX CTaHJapPTHBIX BIX 337124 6e3 HECTaH/AApTH
HaJn4yue HAaBbIKH. CTaHIAPTHBIX | 3a7ady c 3agau Oe3 OLIMOOK 1 BIX 33724
HaBBHIKOB Vimenu mecto | 3amad c HEKOTOPhIMU omKOOK U HEJI0YeTOB.

7




BCJIE/ICTBUE rpyObie HEKOTOPBIMH HEeJ0YeTaMuU HEZ0YETOB.
OTKa3a OIITHOKH. HEJI0YeTaMH
obyuaromieroc
s OT OTBETA
52 Tunosble KOHTPOJIbHBIC 3aJlaHUA WJIH HHBIC MaTeE€pHaJibl, H606X0)]I/IMLIC OJIs

OlIeHKH Pe3yJIbTATOB 00y4eHHusl.

5.2.1 KoHTpoOJIbHBIE BONPOCHI

Bonpocut Koo ¢opmupyemoii komnemenyuu

1. KsanutoBbIC CBOMCTBA MHUKPOYACTHLI, OIIBITHI,

JEMOHCTPHUPYIOIINE 9TH CBOKCTBA.

OcHoBHBIE IIOCTYJIaThl KBAHTOBOI MEXAHUKH.

3. BonHoBas ¢yHKuMs, ee¢ (QU3NYECKH CMBICI, OCHOBHBIC
CBOMCTBA.

4. OOwwmii Bux cranuoHapHoro ypaBHeHust Illpenunrepa.
OO6muii Bug BpemsasaBucumoro ypasHeHus lllpenunrepa.

5. T'apmonmueckuit ocumuiatop. YpasHenue Ilpenunrepa
TapMOHUYECKOTO OCHHJUIATOpA. BoNHOBBIE (QYHKIUH U
CIIEKTP SHEPTHUU.

6. AToM Bomoponaa, BUA BOJHOBOW (yHKIuH. DuzndecKkuid
CMBICJI KBAaHTOBBIX YHCEIL.

7. Monexynspuoe ypaBHenue Illpexaunrepa. Ilpubmmxenue
bophna-Onnenreiimepa u aauadatnyeckoe NpuoOIKeHHeE.

8. O®wusmueckue HGGEKTh, MNPUBOAAIIME K 0Opa30BAHUIO
XUMHUYECKOH CBS3H.

9. OCHOBHBIE TIOJIO)KEHUSI W (U3WYECKHIA CHIMCI METOo/a
Xaprpu-doka u Xaprpu-doka-Pyrana. Meron
MOJIEKYJISIPHBIX OpOuTAalIeH.

10. Onpenenenre NoBepXHOCTH NMOTeHIMANBbHOM sHepruu (I1119).
OueHka  (QU3UKO-XMMUYECKUX  CBOWCTB  BeElIeCTBAa U
pPEaKIMOHHOM cITOcOOHOCTH Ha ocHOBe u3yuenus I1119.

N

OIIK-3

11. Meton Xrokkens. [IporpaMMHoe obecrieueHue Jiisi pacyeToB
METOAOM XIOKKE.

12. CoBpeMeHHbIE KBAaHTOBOXHMHUYECKHE METOJBI IS OLEHKH
(U3UKO-XMMHYECKUX CBOMCTB M PEaKIIMOHHOM CITOCOOHOCTH.

OIIK-5

5.2.2. Tunosble 3a1aHus AJ15 oleHKU cpopmupoBaHHocTH Kommnerenuuu OIIK-3, OIIK-5

JK3aMeHAllMOHHbIE BONPOCHI:
OIIK-3

1. Tlpeamer KBaHTOBOW MEXaHMKHM M KBaHTOBOH XUMHUH. OCHOBHBIE ATAIbl Pa3BUTUSI KBAHTOBOU
Teopuu. ['71aBHBIE TEHACHIMM B DPA3BUTHH KBAaHTOBOW XMMHHM. COBPEMEHHBIE BO3MOXHOCTH W
IIPUMEHEHHUE IIPU PELICHUN XUMUYECKUX 3a1a4.

2. DKCleprMEHTAbHBIE OCHOBBI KBAaHTOBOW MEXaHWKH. KBaHTOBBIE CBOWCTBA MHUKPOYACTHII,
OIIBITHI, IEMOHCTPUPYIOLLUE OTU CBOMCTBA.

3. OCHOBHBIE MTOJIO’KEHHS KBAHTOBOW T€OpHH. MaTeMaTHUECKUH armapar KBAaHTOBOH MEeX aHUKH.
OcHOBHBIE MOCTYJIaThl KBAHTOBOI MEXAHUKHU.

4. BonHoBas QpyHKIMS, ee (PU3NUECKUN CMBICI, OCHOBHbBIE CBOWCTBA.




5. Omnepatopsl, cOOCTBEHHBIE (PYHKITMU M COOCTBEHHBIE 3Ha4YeHUs. [IpencraBienue oneparopoB
MaTpPULIAMH.

6. CootHoueHue HeolpeaeneHHocTe. OnepaTopbl KOOpAMHAT, UMITYJIbCOB, KHHETUYECKOH U
noTeHIManbHoM sueprun. Oneparop ["amunbToHA.

7. IlpuHuun cynepnosunMu cOCTOSIHMM. BeposTHOCTHas TpakTOBKa KBAHTOBON MEXaHHKH.
[TomHast OpTOHOPMHUPOBAHHAS CHCTEMA BOJHOBBIX (DYHKITHIA.

8. Craunuonapnoe ypaBHeHue lllpenunrepa, ero aHajgorust ¢ ypaBHEHMSIMH KJIaCCHYECKOH
MEXaHUKH. 3aBucsliee oT BpeMeHu ypaBHeHue Llpenunrepa.

9. Hpunuun Ilaynu. IlpuHuMn TOXIECTBEHHOCTH MukKpodactul. CuMMeTpUuHbBIE U
AHTHCUMMETPHYHBIEC BOJTHOBbIE (QYHKIMH. DepMHOHBI 1 OO30HBI.

10. Pemenue ypaBHenus lllpenunrepa ans 3agauu o ABMXKEHUHM CBOOOJHOMN YAacTHUIBI U 3ajauyl O
JBUKEHUM YaCTHIIbI B IOTEHIIUAIBHOM SIIIHKE.

11. I'apmonunueckuii ocuuuiATop. YpaBHeHue lllpeauHrepa rapMOHMYECKOrO OCHMILISATOPA.
BonHOBBIC QYHKIIMHU U CHEKTP YHEPTUH, UX OCOOCHHOCTH.

12. KBaHTOBO-MeXxaHMYeCKas 3ajlaya O >KECTKOM poTarope. BomHoBas ¢GyHKIMS W 3HEprus
xecTkoro poratopa. Cheprueckue rapMOHUKH, YTIIIOBast 3aBUCUMOCTh BOJTHOBBIX (DYHKIIUH.

13. Atom Bomopona, BuA BOJHOBOW (yHKIMM. DPU3NYECKUH CMBICI KBAaHTOBBIX YHCEIL.
3aBUCHUMOCTh PAJUABHON COCTABIIAIONICH BOJHOBOW (DYHKIMHU OT PACCTOSHUS MEXKIY SIPOM U
3JIEKTPOHOM IIPU PA3JIUYHBIX KBAHTOBBIX YHCIIaX. ATOMHAs CUCTEMa €AMHULL.

14. YrioBble MOMEHTHI B MHOTOXJIEKTPOHHBIX aToMax (OpOHWTAaIbHBIN, CIIMHOBBIN, MOJHBIN).
ATOMHBIE TEpMBI B HYJIEBOM M I1epBOM NpudamkeHun cxemsl Paccena-Caynnepca. I[Ipasuna I'ynaa.
[TpubmmkeHue jj-CBs3H.

15. MHorosnekTpoHHble  cucteMbl.  OnHo3iekTpoHHOe — npuOmmxkenue.  [Ipubnmxenue
camocornacoanHoro nois (CCII). BapuaunoHHbIN TPUHLIKIIL.

16. MaremaTtuueckast (GopMyJIUpPOBKa OJHO3JIEKTpoHHOro npubamkenus. Merox CCII Xaprpu-
®oka. OrpannyeHHbli 1 HeorpanuueHHbI MeTon CCII X®P. Onepatopsl Poka, KyJIOHOBCKUH,
O0OMEHHBI, UX COOCTBEHHbIE 3HAYCHUS.

17. Monekynspuoe ypaBHenue Illpenunrepa. Ilpubmmxenue bopHa-Onnenreiimepa u
annabatuyeckoe npubnmxenue. [lonarue o BUOPOHHBIX B3aumoaencTBHsX. [Ipubnmxenne MO
JIKAO. YpaBuenus Pyrana. Teopema Kynmanca.

18. ®usmnueckue >PQexThl, NPUBOIAIINE K 00pa30BaHUI0 XUMHUECKOW CBsA3M. Jlemokamu3arus
ANIEKTPOHHOM TI0THOCTH. OOpa3oBaHue KOBajJeHTHOU cBsi3u. OOpa3oBaHNe HOHHOM CBSI3H.

19. T'omosiepHBIe ABYXaTOMHbIE MOJIEKYJIbl, BbIuMcaeHue sHeprun ux MO meronom MO CCIL
CexynspHoe ypaBHeHHE. CBA3BIBAIONINE U PA3PHIXJISIONINE OPOUTAIIH.

20. Monexynspubele Tepmbl. KoHnenuuu ruOpuau3alvy ¥ pe3oHaHCca B TEPMHUHAX KBAaHTOBOU
mexaHuku. KauectBennas teopust MO. KoppensiiimoHHbIe OpOUTalIbHbBIE TUArPaMMBI.

21. OueHka D3JEKTPOHHBIX CBOMCTB MoJeKkyibl. IloTeHumansl MoHM3aUMU. MyIbTHIIONbHBIE
MOMEHTHI. 3apspl aTOMOB. Pa3nuuHble MIKaiabl aTOMHBIX 3apsaoB. OIeHKa MOPSAKOB CBS3U U
BaJIEHTHOCTH aToMOB. [IoHsTHE 00 MHJEKCaX peaKIIMOHHON CIIOCOOHOCTH.

22. Konnermust III1D. OneHka (QHU3MKO-XMMHYECKHX CBOWCTB BEIIECTBA W PEAKIIMOHHOM
crocoOHocTH Ha ocHoBe wu3ydeHus [II13. CramuoHapHble TOUYKH, JIOKaJIbHbIE MHHUMYMBI M
MEPEXO/IHbIE COCTOSHUS.

23. OnTumu3anus reOMETPUH, MIOMCK MIEPEXOIHBIX COCTOSIHUI. Onpenenenne
TEPMOJIMHAMUYECKUX MapaMETPOB PEAKIIU U KOHCTAHT CKOPOCTH Ha OCHOBE uccienosanus I1119.

24. CummMmeTpusi MOJIEKYISIpHBIX cucTeM. OCHOBHBIE OHSATHUS TEOPUH IPpyMIL. [ pynnbel CHMMETpUN
MOJIEKYL.

25. HenpuBonumsele mnpenctaBienus. Xapakrepbl HII. HMcmonb3oBanume Teopuu Tpynn B
kBaHTOBOW xumuu. Kmaccudukammss MO u MonexymsipHbIXx TepMoB. CoOKpaiieHue pa3MepHOCTH
ramMmwibToHMaHa. OLeHKa MOJIEKYJIIPHBIX UHTETPAJIOB.

26. Hesmmupuyeckue (ab initio) meroasl B KBaHTOBOM XuMuH. [IperMyiiecTBa U HEJOCTATKU
HEAIMIMPUYECKUX METO/I0B. DIEKTPOHHAS KOPPEIALUS.



OIIK-5

1. Meronsl y4era 3JIE€KTPOHHON KOppensuuu. MeToasl KOH(PHUTypalMOHHOTO B3aUMOJICHCTBHUS.
Teopust Bo3mymieHuid. Teopusi cBsi3aHHBIX KJacTepoB. WX cpaBHUTeNbHAs XapaKTepUCTHKA,
00JIaCTH IPUMEHEHHS.

2. Teopus ¢ynkumoHana MmIOTHOCTH. Ee TeopeTuyeckue OCHOBBI, 0O0JIACTh NPUMEHEHHS,
BO3MOKHOCTH U OTPAaHUYEHUSI.

3. llomysmnupuueckue Metonbl. [IpubnukeHuss BaJE€HTHBIX  DJIEKTPOHOB,  HYJIEBOIO
i QepeHIaTbHOTO  MEPEeKPhIBAHUSA, pacueT OJHO- U JIBYXAJIEKTPOHHBIX  HMHTETPAJOB.
[Ipubmmkenne HyJaeBOro IByxaToMHOro auddepeHuansaoro nepekpoeiBanus. Meroasr MNDO,
AMI u PM3.

4. TlIpobnema BbrIOOpa 6azuca AO. OcHoBHBIC 0a3ucHbie HAOOPHI AO: MUHMMAaJIBHBIN, IBYX- U
TPEXAKCIIOHCHIIMAIbHBIE,  KOPPENSIHOHHO-coryiacoBanuble.  [lomsipuzanmonneie  (QyHKIUH.
Huddysusie pyHkuu. Mx ocoOEHHOCTH U MPUMEHEHUE ISl OMUCAHMS PAa3IMYHBIX XUMUYECKUX
CHCTEM.

JK3aMeHAIlMOHHBIE 3a1aYH:

OIIK-3
1 KakoBa mymHa BOJHBI Jie Bpoiis 2eKTpoHa W MPOTOHA, DHEPTUS KOTOPHIX pPaBHA
CpeaHel KMHETUYECKOM YHEPTUHU MOCTYIMATEILHOTO TEIUIOBOTO JIBHYKCHHS MOJICKYIT TIPU
KOMHATHOU Temrieparype?

2 JlniHa BOJNHBI pe30HAHCHOI uHuK cepun Jlaiimana (n2=1) A = 121.5 um, a mHa

BOJIHBI TpaHMIbl cepur baapmepa (N2=2) Z’Bco: 365 uMm. HaliTu U3 3THX JaHHBIX
NOTEHLIMaI HOHU3auu atoma H.

3 UYeMy paBHA 4acToOTa KojleOaHmii, CIEKTpoCKomuIeckoe BomHoBoe uncino  (V =1/ 4
B cM), M DHeprus HyleBHIX KoneOaHumit Mosnekynsl HF, ecru mpu yBelqmdeHHH JTHHEI
cBsasu Ha 0.01 A oTHOCHTENBEHO TONOKEHHs PABHOBECHS €€ DHEPTHs YBEJIMIUBAETCS HA

0.2 xJIx/MOb.
4 KoneGanust mporona B kapOokcuimbHOW rpynme —C(=0)OH xapaktepusyrorcs
CIEKTPOCKONMYECKMM BOMHOBBIM umciaoM 3600 cml. OneHuTh BepoOATHOCTD

TyHHenupoBaHus potoHa B nonokenne —C(OH)=0 mpu T=10K, eciut akTHBAI[OHHBIIT
Oapbep Takoi mizomepmsanuu 100 x/[x/Monb, a paccTossHUE MEX]y pPaBHOBECHBIMU
nonoxkeHusMu npotona 1 A?

5 Omnpenenuts AIEKTPOHHBII TEPM OCHOBHOTO COCTOSHMSI aTOMOB IIEPBOIO M BTOPOTO
MIEPUOJI0B.
6 B atrome He o00a snexTpoHa HaxoAATCsl Ha OpOUTaNn ‘Pls =N exp(—a I’) . Belpasuts

SHEPTHUIO OCHOBHOT'O COCTOSHHSA aTOMa He 4epe3 ATOMHBIC HMHTErpajibl, CHHUTAas, 4YTO

BonHoBas Qpynkuus aroma umeer By @ =W, (h)W, (n) () A(2) - LMW a(2)].

OIIK-5

1 Metonom MOX waiitu sHepruu MO, koaddunuentsl pasznoxenus MO, sHepruio
MOJIEKYJIbl, OpOUTAIbHbIE 3aps/Ibl ATOMOB U MOPAIKU cBsA3el B Monekynax CH=C=0 u
CH>=C=NH. (be3 ncmnonp30BaHNsI KOMITBIOTEPHOH MTPOTPaMMBI).

2 Metonom MOX Haiiti sHeprun MO, ko3 duruentsl pasznoxenuss MO, sHepruro
MOJIEKYJIbI, OpOUTAJIbHBIE 3apsiibl aTOMOB U MOPSAKU CBA3€H B MoyieKyjax OyraaueHa
CH2=CH-CH=CH: u uuxnoOyraauena

y-(-CH=CH-)2.  (Pa3pemiaercsi  HCHOJB30BaTh  KOMIIBIOTEPHYIO  MPOrpaMMy
JMaroHaIu3aluyd MaTpHIL)
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3 Omnpenenuth rpynny cummerpun mosekynr: H»Oz, muknoOyran, muknorekcan, PCls
(TpuronanbHas Ounupamuna), SFe, opmo-xuHOH, 1,3,5-Tpumernndenson, ¢eppolieH,
6uc-6en3zonxpom, Ceo.

4 Knaccupumupoate MO 5TuieHa 1O HENPUBOIUMBIM TPEACTABICHUSM TPYIIIBI
CUMMETPUHU MOJICKYJIBI.

5.2.4. TeMbl KypcoOBBIX padoT, 3cce, pedepaToB

Hctopus KBaHTOBON XUMUU.

KBaHTOBas HEJIOKAIBHOCTD U KBAHTOBAs 3aIIyTaHHOCTD.

ITpoGiieMa CKpBITHIX TapaMETPOB B KBAHTOBOI MEXaHUKE.

Vcnonb30BaHue cBOMCTB CUMMETPHH U1 BBIBOAA IIPAaBUI 0TOOpA.
PendaruBucTCKHE TONIPAaBKKU B TEOPUU aTOMA.

Kraccuueckas 1 KBaHTOBast MOJIEKYJISIpHAs JUHAMMKA.

Meroasl pacdeTa 3JEKTPOHHOW CTPYKTYPbI KPUCTAIUIMYECKUX TBEPABIX TEI
CranpapTHas 1 BapuallMOHHAsI TEOPHUs IEPEXOAHOTO COCTOSIHUS
KBaHTOBOXMMMYECKHE TEOPUU ITEPEHOCA DIIEKTPOHA

0. BpemssaBucumas Teopusi BO3MYIIEHUH U KBAHTOBOXMMHUYECKHE PACUETHI 3I€TPOHHBIX
CIIEKTPOB

BoOoo~Nooa~WONE

6. YueOHO-MeTOAUYecKOe U HHPOPMAIHOHHOE 00ecTiedeHne TN CIUTITHHbBI
6.1. OcHoBHas JUTepaTypa:

1. Kpamenunun, B.M. KBantoBas Xxumusi U KBaHTOBash ME€XaHWKa B MPUMEHEHUU K 3aJadaM.
[Dnextponnslii pecype] / B.M. Kpamenunun, E.I'. T'azenayp, JI.B. Ky3pmuna. — DnekTpoH. naH. —
Kemeposo : KemI'VY, 2012. — 56 ¢. — Pexum nocryna: http://e.lanbook.com/book/44352 — 3armn. ¢
JKpaHa.

2. Maitep, U. N30panHbie T71aBbl KBAHTOBOW XMMHH: JOKA3aTEIbCTBA TEOPEM M BBHIBOJI (DOPMYIL
[DnexTpoHHBIH pecypc] — DnekTpoH. naH. — M. : U3natensctBo "Jlabopatopus 3nanuii", 2014. —
383 c. — Pexxum pocryna: http://e.lanbook.com/book/50535 — 3arm. ¢ skpana.

3. Hupenscon, B.I'. KBanToBas xumus. MoneKkynbl, MOJEKYJISIPHbIE CUCTEMBI U TBEPJBIE TENa.
[DnexTponHbIi pecypc] — DnektpoH. gadH. — M. : U3narensctBo "Jlaboparopus 3nanuit", 2014. —
522 c. — Pexum nocryna: http://e.lanbook.com/book/66357 — 3aru. ¢ skpaHa.

6.2. JlonotHUTEIbHAS JIUTEpaTypa:
1. Xwracu K., ba6a X., PemOaym A. KBanroBas oprannyeckast xumus. M.: Mup, 1976.
2. Xengwur I1. Ilpuxmagaas kBanToBas xumus. M.: Mup, 1977.

6.3 PexoMeHayemasi iuTeparypa:

Menémmnaa A.M. Kypc kBaHTOBOM MEXaHHUKH U1 XUMUKOB: M.: Beicur. mik., 1980.215 c.
@unappu P. KBanrosas xumus. M.: Mup, 1985. 472 c.
3arpannuk P., [Tomak P. OcHoBbI kKBaHTOBOM XuMun. M.: Mup, 1979. 504 c.
Menéummna A.M. Kypc kBantoBoil xumuu. Boponex: U3n-so Boponex. yH-Ta, 1981. 198 c.
Summupcekuit K.b., Auumupcekuit B.K. Xumundeckas cBs3p. Kues: Buma k., 1975, 304 c.

6. Munkun B.M., Cumkun b.S., Munses P.M. Teopus crpoenust monekyn. PoctoB-Ha-/loHy:
N3n-Bo “Pennxc”, 1997. 570 c.

7. AoapenkoB U.B., bparnes B.®., Tyny6 A.B. Hauana kBantoBoi xumuu. M.: Beicul. mk.,
19809.

agrownE
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8. bomotun A.b., CremanoB H.®. Teopus rpynn u €€ MpUMEHEHHE B KBAaHTOBOW MEXaHHKE
Mosiekyn. BunpHtoc: M3n-Bo “Onkom”, 1999. 246 c.

9. CrenanoB H.®., ITyneimes B.M. KBanToBas MexaHuKa MOJIGKYJ M KBaHTOBas XUMUs. M.:
N3a-Bo Mock. ya-ta. 1991. 384 c.

10. Jlannmay JI.[., Jlupmmu E.M. KBantoBas mexanuka. HepensiBucrckas teopus. M.: Hayka,
1974.

11. Iromuke JI. KBanToBas xumus. M.: Mup, 1976.

12. Mappen Ix., Kertn C., Tennep Ix. Xumudeckast cBa3b. M.: Mup, 1980.

13. Haxkarypa C., Hakag3zuma T. BBenenue B KBaHTOBYIO XuMuio. M.: Mup, 1982.

14.  proap M. Teopus MoneKyIspHbIX opOuTaneii B opranndeckoit xumun. M.: Mup, 1972.

6.4 NuTepHeT-pecypcesbl:

1. Urnaros C.K. KanroBas xumus. Y. 1. http://www.unn.ru/chem/ignatov/IgnatovSK-
KvantovayaKhimiya-1.pdf

2. Urnaros C.K. KBantoBas xumus. U.2. http://www.unn.ru/chem/ignatov/IgnatovSK-
KvantovayaKhimiya-2.pdf

3. Urnaros C.K. 3amauu no kBanToBO# xumuu. http://www.unn.ru/chem/ignatov/IgnatovSK-
ZadachiQC.pdf

4. Ilporpamma JUTS peuenus 3a/1a4 METOA0M XIOKKEs.
http://www.unn.ru/chem/ignatov/Huckel.xls.

5. https://www.coursera.org/browse/computer-science

VY4eOHO-MeTOIMYECKAsT JUTEpaTypa JUld JaHHOM AMCUMIUIMHBI HWMEETCS B HAJIU4YMM B
INMeKTpoHHO-0nOmnoreynoit cucreme "ZNANIUM.COM", nmoctym K KOTOpPOW MpeaocTaBiIeH
crynentam. ObC "ZNANIUM.COM" conepkUT NpoU3BEACHUS KPYIMHEHIINX POCCUNCKUX YUYEHBIX,
PYKOBOJIUTENECH TOCYHapCTBEHHBIX OpraHoB, IIperojaBaTeNieil  BeAyIIMX BY30B  CTpaHsbl,
BBICOKOKBAJIM()UIIMPOBAHHBIX CHEIMAIMCTOB B pa3inyHbIX chepax OusHeca. donp OubIMOTEKH
c(OpPMHPOBAH C Y4E€TOM BCEX M3MEHEHUH 00pa30BaTENIbHBIX CTAHJAPTOB M BKIIOYACT YYEOHHKH,
yueOHble MocoOusi, MoHorpaduu, aBTOpedeparbl, AUCCEPTALMH, SHUUKIONEIUHU, CIOBApH U
CIIPAaBOYHMKH, 3aKOHOAATEIbHO-HOPMATUBHBIE JOKYMEHTHI, CIEIUAIBHBIE NEPUOANYECKUE U3TaHUS
U U3JaHMs, BBIIyCKaeMble H3JaTelbcTBaMu By30B. B Hactosmee Bpems ObC ZNANIUM.COM
COOTBETCTBYET BCEM TpeOOBaHUAM (eaepalbHBIX TOCYAAPCTBEHHBIX 00pa30BaTENIbHBIX CTaHJAPTOB
Boiciiero oopazosanus (PI'OC) HOBOro MOKOIEHHUS.

YyeOHO-MeTOIMYECKass JUTeparypa s JaHHOM JUCHMIIMHBI HMMEeTCs B HalU4uu B
3JeKTPOHHO-0MOInoTeuHo cucteme M3narenscta "Jlanp", 7OCTYN K KOTOPOH TakKe MPEIOCTABIIEH
cryaentam. ObC M3natensctBa "JlaHp" BKIOYaeT B ceOs 3JIEKTPOHHBIE BEPCUM KHUT W3aTEIbCTBA
"Jlanp" W ApPYrUX BeAYUIMX H3/aTEIbCTB Y4EOHOH JMTEpaTypbl, a Tak)Ke JJIEKTPOHHbIE BEPCHUU
NEPUOANYECKUX H3JAHUN I0 €CTECTBEHHBIM, TEXHHYECKMM W TyMaHMTapHbIM HaykaMm. ObC
W3narenscrBa "Jlanp" oOecriednBaeT AOCTYN K HAy4yHOW, ydeOHOW JUTEpaType U Hay4HbIM
NEPUOTUYECKUM H3AAHUSAM 110 MAKCUMAIbHOMY KOJIMYECTBY MPOMMIBHBIX HAIIPaBICHHH.

7. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne T CUUIIMHBI

[ToMerieHus: mMpeaCTaBIAIOT COOON ydeOHbIe ayTUTOPUU JJIsl MPOBEACHUS YUYEOHBIX 3aHSATHIH,
MIPETYCMOTPEHHBIX MPOTPaMMOM, OCHAIIEHHbIE O0OpPYIOBaHWEM M TEXHHYECKUMH CPEACTBAMU
oOyuenus: aya.308 kopn.5, aya.125 kopn.5 (ayAMTOpuu ¢ MyJIbTHMEIUA-TIPOEKTOPOM)

MaTepI/IaIII)HO'TeXHI/I'-IeCKOG obecrneuenue JICKIITMOHHBIX u CEMHUHAPCKUX 3aHATHMH:
BUJICONPOEKTOP, HOYTOYK, EPEHOCHOM IKpaH, MPOEKTOP, 10CKA.

[Iporpamma coctaBnena B cootBercTBuu ¢ TpedoBanusamMu OC BO HHI'Y. Ilpukas HHI'Y ot
13.05.2020r. Ne 275-OJ «O BBeaeHuu B JeWCTBHE 00pa30BATEIBHOTO CTAaHAApPTa BBICIIETO
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http://www.unn.ru/chem/ignatov/Huckel.xls
https://www.coursera.org/browse/computer-science

oOpaszoBanus — crenuanuteT 1o crenuaabHocTu 04.05.01 «DyHmameHTanbHAass W TPUKIATHAS

XUMMUA»

ABTOp:

JI.X.H., JOIICHT HUrnaaros C.K.

Penensenr:

Honear UUTMM, k.¢.-M.H. PazyBaeB A.T.

3aBenyromuii kageapoii pusnueckoi XuMuH,

1.X.H., podeccop Mapkun A.B.
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