[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Coipos Uropb AHaTonbeBUY CTEPJIUTAMAKCKUM ®UJIUAI

Romiocto: Llupe EE% l!% 'O 'OCYIAAPCTBEHHOI'O BYO/PKETHOI'O OBPA3OBATEJIBHOI'O
are ”0””““””"??' L YUPHXEHUSI BBICLLIETO OBPA3OBAHUS

YHUKanbHbI MPOrpaMMHbIA KIKOY:

b683afe664d7e9164175886¢196 262 WBAJIKEUPCKUI TOCY IAPCTBEHHBI YHUBEPCUTET»

®dakynbTeT Ecmecmeennonayunwiii

Kadenpa Xumuu u Xumuueckoi mexHonozuu

AHHOTanuA padoyei NPOrpaMmbl JUCUUILIMHBI (MOTYJIS)

ITUCIIAIIINHA b51.0.26 Keanmoeaa xumus

o0s13aTenpHast 4acTh

Hanpasnenue
04.03.01 Xumusn
KO HAaMMCHOBAaHUC HAIIPABJICHUA
[Iporpamma

DynoameHmanvHas U NPUKIAOHAA XUMUA

®opma 00yueHust
Ounas

s mocTynuBIIMX Ha 0O0y4YEeHHE B
2020 r.

Crepnuramak 2022



1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTaHOBJICHHBIMH B 00pa30BaTe/1bHOM NporpaMmMe HHAMKATOPAMHU A0CTHKEHHS

KOMIIETeHIIM A

Dopmupyemast
KoMIleTeHusI (¢
yKa3aHHeM K0/1a)

OIIK-5. Cnocoben
MOHUMATb TTPUHIIUITHI
paboThl COBpEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHI U
UCII0JIB30BATh WX IS
peleHus 3aaau
npodecCHoHATBLHOM
JESITEIbHOCTH

Kon u HammeHoBaHue
HHIUKATOPA 10CTHKEHHS
KOMMETEeHI[HN

OIIK-5.1. Ucnonb3yer
coBpeMenHbie IT-
TEXHOJIOTHH TIPH cOOpe,
aHaimse, 00paboTke u
MPEJCTaBICHUN
nHpOpMAIMN XUMUYECKOTO
npoduis

Pe3yabTaThl 00yueHus no
JMCHUIINHE (MOIYJII0)

OO0yuaromuiics T0HKeH: 3HATh
TPAHUIIBI IPUMEHUMOCTH
KJIaCCUYECKON MEXaHUKH U
KBaHTOBOM XHMMHUH U €€ CBA3b C
KBaHTOBOW TeopueH, Gu3nueckoe
coJiepkaHue (PyHIaMEHTAITLHBIX
MIPUHIIMIIOB KBAaHTOBOW MEXaHHUKHU
M KBAaHTOBOM XUMHHU, OCHOBHEIC
YpaBHEHUS U OCHOBHbBIE MOJIETU
KBAaHTOBOM MEXaHWKH M KBAaHTOBOH
XUMUH, CBOMCTBA YpaBHEHUS
[lIpenunrepa, CBOMCTBA oneparopa
YIJI0BOTO MOMEHTA, UMETh
MPEICTABIICHUE O METO/IaX TEOPUHU
TPYII, TPUMEHSAEMBIX IS
M3Y4YCHUSI CHMMETPUN KBAaHTOBBIX
COCTOSIHU I

OIIK-5.2. CoOmromaer
HOPMbI HH(POPMAIIMOHHOM
0€30I1aCHOCTH B
npodeccnoHaTbHOM
JEATeIbHOCTH

OIIK-5.3. ITornmaer
TIPUHIIHITBI pa0OThI
COBPEMEHHBIX
MH(OPMAITMOHHBIX
TEXHOJIOTHI

OO0yyaromuiicst TOMKEH: YMETh
MOoKa3aTh MPEEMCTBEHHOCTh
KJIIOUEBBIX TEM KJIACCUYECKOH M
KBAaHTOBOM MEXaHHKH U XMMMHU,
CBS3b CUMMETPHUI C 3aKOHAMH
COXpaHEHUS;, YMETh IPUMEHSTh
TEOPETHUUECKUI MaTepHall K
pelIeHuI0 3a/1ay, UCMOb3Ys
MaTE€MaTUYECKHUI armapaT
KBAaHTOBOW MEXaHHUKH, NMPUMEHSTh
ypaBHenue lpeaunrepa ans
HCCIICIOBAHUS COCTOSIHUM
4acTUllbl B chepruecKku
CUMMETPUYHOM T10JI€, KBAHTOBOTO
FapMOHHUYECKOT0 OCHUIUISTOPA,
AJIEKTPOHA B aTOME BOJIOpO/a C
MIOMOIIbIO COBPEMEHHBIX
KOMITHIOTEPHBIX TEXHOJIOTUN

OO0yuaromuiicst T0KEeH: BIaICTh
HaBBIKAMU peIIeHHs 3ajad,
OCHOBAHHBIX Ha HNPAKTHYCCKOM
MPUMEHEHUH U3y4aeMoro
Marepuana, B OCOOCHHOCTH Ha
MPUMEHEHUH ypaBHEHUS
penunrepa (OCHOBHOIO
ypaBHEHHUS KBAaHTOBON MEXaHUKH)
C IPUMCHCHHUEM COBPEMCHHBIX



KOMIIBIOTCPHBIX TEXHOJIOTH

OIIK-3. Cniocoben OIIK-3.1. [Ipumenser OO0yuaromuiicst T0HKeH: 3HATh
MPUMEHSTh PACUETHO- TEOPETUUECKHUE U OCHOBBI TEOPUU CTPOCHUS
TEOPETHUYECKUE METOJIBI U MOJIyDMIUPUUECKUE MOJIEKYJI, UX BHYTPEHHEN
M3Yy4YEHUsI CBOMCTB BEILIECTB = MOJIEIU IIPH PEUICHUU CTPYKTYPBI, OCHOBHBIX CBOMCTB
Y IIPOLIECCOB € UX YYaCTUEM = 3aJa4 XMMUYECKOU BEILECTB, B TOM YHCJIIE
C UCIOJIb30BAaHUEM HaIpaBJIEHHOCTH HaHOTEXHOJIOTUM, UCCIEAYIOIINX
COBPEMEHHOMN BELLECTBA U MaTepUallbl Ha
BBIYUCIIUTENbHON TEXHUKHU MOJIEKYJISIPHOM YPOBHE
OIIK-3.2. Ucnonb3yer OOyuaronuiicst JOJDKEH: YMETh
CTaHJIapTHOE IPOrpaMMHOE = BbIOMpATh METOJ pacuera AJis
obecrnieueHne npu KOHKPETHOW XMMHUYECKOW 3aa4H,
peuieHuu 3a1a4y BJIJIETh METOJIOJIOTUEN TPy
XUMHUYECKON CUMMETPHUH, TPUMEHSATH
HaIpaBJIEHHOCTH KOMITBIOTEPHBIE METOAbI JJIS

pacyeToB pa3sHOOOpa3HEUIITUX
CBOWCTB MOJICKYJISIPHBIX CUCTEM, a
TAKXE NPUMCHATb MCTOIbL
IPOTHO3UPOBAHUS UX CBOWCTB,
BEPUPUIIPOBATH MOIYUEHHbIE
PE3yJbTaThI C TAHHBIMU

CIIPABOYHHUKOB
OIIK-3.3. [Ipumensier OO0yuaromuiicst 10HKEeH: BIaIETh
PacyeTHO-TEOPETHYCCKHUE YMEHHUEM aHAJIN3UPOBAThH
MCTOABI AJId U3YUCHUA B3aUMOCBSI3U CBOMUCTB BCIIIECTB C
CBOWCTB BEIIECTB U MO3UINI COBPEMEHHBIX
MIPOIIECCOB C UX YUAaCTHEM C = TEXHOJOTHH, BIAJCTh
HCIIOJIb30BaHUEM BBIUMCIUTENBHBIM SKCTIEPUMEHTOM

COBPEMEHHOM
BBIYUCIIUTEIIBHOU TEXHUKU

2. lenu 1 MecTO AMCHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMMbl

I{enn n3ydyeHus: QUCUUIUIMHBIL:

- (opmMupoBaHHE OCHOB COBPEMEHHOM TEOPETUYECKOW XHMHH, O3HAKOMIICHHE C KBAaHTOBO-
MEXaHMYECKUMHU METOJaMU OMUCAHHUS XMMHUYECKUX CUCTEM (aTOMOB, MOJEKYI, KPUCTAIIOB) H
peaKkui.

- U3YYEHHUE CTYJIEHTaMU OCHOB KBAaHTOBOW MEXAHUKHU B MPUJIOKEHHHU K PELICHUI0 XUMHUYECKHX
3aaa4, a TaKKC TCOPECTHIYCCKUX U paCYCTHBIX METOAO0OB KBaHTOBOHW XUMHH. OCHOBHOE BHUMAaHHE
yIenseTcsl He MaTeMaTUYecKOMY amrmapary, a pacumdpoBke (HU3MYECKOrO CMBICTA TMOHATHN
KBAaHTOBOM MEXAaHWKM M KBAHTOBOM XHMHH WU MIPaKTUYICCKOMY OBJAJCHHUIO pPaCYCTHBIMU
METOJIaMHU KBAaHTOBOM XUMUH.

JucuunnmHa n3ydaercs Ha 4 Kypce B 7 ceMecTpe



3. O0beM AUCHHUILVINHBI (MOAYJIs1) B 3a4€THBIX eJUHULAX C YKa3aHHEM KOJIH4eCTBa
aKa/JleMI4eCKHUX WJIH ACTPOHOMHMYECKHUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy
o0yyarommxcs ¢ npernojaasaresieM (110 BUIaM Y4eOHBIX 3aHATHI) H HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

OO6mast Tpy10eMKOCTh (00bEM) TUCIUILIMHBI COCTaBisAeT 3 3ad. ex., 108 aka. .

Bcero uyacos

O0BbeM THCHUIIINHBI
et Ounas popma o0yueHust

OO0m1as TpyA0eMKOCTh JUCITUTLTHHBI 108
Y4eOHBIX YacOB HAa KOHTAKTHYIO paboTy C MperoaaBaresem:
JIEKIIUHA 16
MPAKTHYECKUX (CEMHUHAPCKHX ) 58
npyrue ¢hopmbl KOHTaKTHOU paboThl (DKP) 0,2

Y4eOHBIX 9acOB Ha KOHTPOJIb (BKJIFOYAsl YAChI ITOJITOTOBKH):
Qg QepeHIIMPOBAHHBIN 3a4€T

Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO padoTy obyuarouuxcs (CP) 33,8
DopMbl KOHTPOJISA CemecTpsl
nuddepeHIMPOBaHHBIN 3a4eT 7

4. Copep:xkanme TUCHUIIHHBI (MOAYJIA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeJiam) ¢
yYKa3aHHEM OTBEJEeHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHH

4.1. Pa3enbl JMCUMILIMHBI M TPYA0EMKOCTh 110 BHIaM Y4eOHbIX 3aHATHH (B
aKaJeMUYeCKHUX 4acax)

Buabl y4eOHbIX 3aHATHI, BKJIIOYAS
CaMOCTOSITEIbHYIO Pa00Ty 00y4aroIuxcs
Ne | HammeHoBaHmue pa3iesia / TeMbl TPYAOEMKOCTH (B Yacax)
n/n JUCIUIIINHBI KonrakTHas padora ¢
npenogaBarTesieM Cp
Jlek IIp/Cem Jlad
1 OcCHOBHbIC MOHATHA KBAHTOBOM 16 58 0 33,8
MEXaHUKHU U KBAHTOBOW XMMHH
1.6 KBaHTOBBIC UHCIa 2 12 0 3
1.11 Cummerpust MOJNEKYJISIPHBIX 2 18 0 5
CHCTEM
1.10 MHOros1eKTpOHHbIE ATOMBI 1 0 0 3
1.9 TloBepxHOCTH MOTEHIIUATHHON 1 0 0 3
SHEPTUU
1.8 MexaHnnveckas U KJIacCHUECKast 1 0 0 3
MO/IEJIN aTOMOB
1.7  CaoiicTBa MHOTO3JIEKTPOHHBIX 1 12 0 3
aTOMOB
1.5 ATtomHBIC opOuTATH 2 0 0 1,8
1.4  Pemenue ypaBHEHUS 1 0 0 3
HIpenuarepa ams atoMa BOIOpoIa
1.3 Pemenue ypaBHEHUS 2 0 0 3
[lIpenunrepa
1.2 TloctynaTbl KBAHTOBOI MEXaHUKH 2 0 0 3
1.1  OcHoOBHbIE OHATHSI KBAHTOBOM 1 16 0 3
MEXaHUKH




Hroro

16 58 0 338

4.2. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3aesiaM (TeMaMm)

Kypc nekimoHHbIX 3aHATHI

Ne HaunmenoBanue Coaepixanue
pa3naesa / TeMbl
AUCHHUILIMHBI
1  OcHoBHBbIC NOHATHS KBAHTOBOI MEeXaHNKH U KBAHTOBOW XMMHHU
1.6 KBanTOBBIE UMCIa I'maBHOE KBaHTOBOE YHCJIO. YTIOBBIE MOMEHTHI aTOMA.
Omneparopel. OpbuTanbHOE KBAaHTOBOE YuCiio. CriuH
IIEKTPOHA.

1.11 Cummerpus Onepaunn cummerpun. TodeuHsle rpynsl CAMMETPUN
MOJICKYJISIPHBIX CHCTEM  MoJieKyJl. OpOuTanbHas CHMMETpUSI.

1.10 MHOro31eKTpOHHBIE HesMmnupuyeckue 1 nomysMIupu4ecKue MEeTOAbI.
aTOMBI BapuanuonHslii npuHimn. MeTos caMocoriacoBaHHOTO MOJIS.

Meron Xaprpu-®oka. BzaumonelncTsus B MOJIEKyJ1ax.

1.9 TIloBepxHOCTH Cgoiicta [1I19. Cranmonapnas touka. ['eccuan. Marpuia

NOTEHIMAJIbHON 3HEPIruM = reccuaHa (JIOKaIbHbBIM MUHUMYM, JTOKaJIbHbBII MaKCUMYM,
ceyIoBasi TOUKa, TI00AbHBI MUHIMYM). DHEPreTHYeCKUN
6apwep [1I1D.

1.8 Mexanuueckas u BHyTpeHHUE KOOpAMHATHI, HCIIOJIB3YEMBIE ULl OITUCAHMS
KJIAaCCUYECKask MOJEIHU CTPYKTYpPBI MOJIEKYJI M aTOMHBIX B3aMMOJEUCTBUN. Teopust
aTOMOB XMMHUYECKOH CBSI3H.

1.7 CgoiictBa DHepreTudeckue ypoBHu. [lepuonnueckas cucrema
MHOT03JIEKTPOHHBIX aneMeHToB. [loTeHnuanel nonusanuu atromoB. KBaHTOBBIE
aTOMOB qKCla MHOTO3JIEKTPOHHOTr0 aroma. [TosiHbie opOuTaibHbIE U

CIMHOBBIE KBaHTOBbIE yKcia. CuHOpOUTaNIbHOE
B3auMo/eiicTBue. TepMbl aTOMOB B IPUOJINKEHUH CITUH-
opbuTanbHOro B3auMoaencTBHs. CrieKTpbl
MHOT'03JIEKTPOHHBIX aTOMOB

1.5 Artomubie opOutamu Knaccudukanust aromubix opourtaneit. [IpoctpanctBennas
CTPYKTYpa aTOMHBIX opOuTaneil. PannanbHas pyHKuus
pacupeneneHus.

1.4 Pewenue ypaBHeHUs Vpasuenue [llpennnrepa 1 atoma BOIOpoOJa.
HIpenuHrepa ans atoMa
BOJOpOAA

1.3 Pemenue ypaBHeHHS OnxHoMeEpHOE JBUYKEHHE CBOOOIHON YacTHIIbL. [IBHKEHNE
[lIpenunrepa YaCTHUIbl B OJHOMEPHOU NOTECHIUAIBHOU AMe. TpexmepHoe

JBUXKEeHHE yacTUIlbl. OTHOMEPHBII MOTEHIIMATBHBIN Oapbep.

1.2 TlocTtynatbl KBAHTOBOU Omneparops! puznyeckux BeauuuH. [locTynaTel KBaHTOBOM

MEXaHHUKH MEXaHUKH: O BOJTHOBOM (DYHKIIMH, O CIIOCOOE OMHCAaHUS
(bu3nYeCKUX BEJIMYMH, 00 OCHOBHOM YpaBHEHHH KBaHTOBOMU
MEXaHUKH, O BO3SMOXKHBIX 3HAUEHUAX (PU3UUYECKUX BETUYMH,
MPUHIINII CYTIEPIO3UINH, 00 aHTUCUMMETPUYHOCTH BOJTHOBOM
byHKIIUN

1.1 OcHoBHBIEC TOHATHS [Tpunuun HeonpeaeneHHocTel. BomHoBas GpyHKIMS.

KBaHTOBOM ME€XaHMKHU

Onepatopsl. CBoiicTBa onepatopoB. CoOCTBEHHBIE (YHKIIUU
U coOcTBeHHbIE 3HaueHHsI. CaMOCONPSKEHHBIN WIH SPMUTOB
orepaTop.

Kypc mpakTudeckux/ceMuHapCcKuX 3aHATUN



HaumenoBanue pasjaena /
TeMbI TUCIHHUILINHBI

Conep:xanue

1  OcHoBHBbIC NOHATHS KBAHTOBOI MEXaHNKHM M KBAHTOBOI XMMHMHU
1.6 KBanTOBbIC yHCIa Pewrenue 3amannii Ha HAX0XKICHUE 3HAYCHUI
KBaHTOBBIX YHUCEIl
1.11 Cummerpus MOJEKYISIPHBIX Omnpenenenne cummerpun MoJiekyil. Onpenenenue
CUCTEM orepanyy CHMMETPUM U TOUEUYHBIX TPYIII.
1.7  CaoiicTBa MHOTORJIEKTPOHHBIX = PelleHue 3aaHuii Ha HaX0X/IEHUE TEPMOB.
aTOMOB HaxoxxaeHue cocTossHUS MOJTHOTO OpOUTAIBHOIO
MOMEHTa
1.1 OcHoBHble NOHATHS KBaHTOBOM | Perienune 3apanuii no peHOMEHOIOTHYECKUM OCHOBAM

MCXaHHKU

KBAHTOBOU MEXaHUKH.



