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1. HEJIU U 3AJIAYN JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

KBaHTOBast MeXaHMKa — TECOPETUUECKUN pa3jien (PU3UKH, PACCMATPUBAIOIINN MEXaHUKY
JBIKEHUSI MUKPOUYACTHUIL (3JIEKTPOHOB, IPOTOHOB U T.11.). OHA MO3BOJISIET ONUCATh KBAHTOBBIC
cucrtembl. KBaHTOBass XUMUS — TEOPETUYECKAS] OCHOBA IIPEJACTABICHUN COBPEMEHHON XUMUYECKOM
Hayku. Coneprxkanue qucuuruinibl “KBaHTOBasi MEXaHHUKA U KBAaHTOBAsI XUMHUS~ OINPECICHO
CIeIyIOIUM 00pa3oMm:

-OCHOBHBIC IIOCTYJIaThbl U MaTeMaTH4YeCKUH arapar KBaHTOBOM MCEXaHUKH,
-OCHOBHBIC IT0JIOKEHHUS KBAaHTOBOM XUMUU,

~-HEOMIIUPHUYICCKUE U ITOJTYOMIIUPHUIYCCKHUEC METOAbI U3YUCHUS DJICKTPOHHOI'O CTPOCHUA
aTOMOB 1 MOJICKYII;

-Ka4Y€CTBCHHAas TCOpU peaKHHOHHOfI CIIOCOOHOCTH

[lesb IUCUUIIIIMHBI — IO3HAKOMUTD CTYJIEHTA C UIECSIMUA U METOIAMHU KBAHTOBOW MEXAHUKHU U
KBAaHTOBOU XWMUH, COCTABJISIFOIIIMX OCHOBHOM TEOPETUYECKHUI (PYyHIAMEHT COBPEMEHHON XUMUHU.

3agaun:

— PacKpbITh OCHOBHBIC MIOHSATHSI U TIOCTYJIAThl KBAHTOBON MEXaHHKH,

— IMIOMOYb CTYJICHTaM OCBOMTh MAaTEMaTHYECKUH armapar KBaHTOBOM MEXaHUKU

— chopMupoOBaTh Y CTYIEHTOB YMEHUE MPUMEHSATh MATEMaTHYCCKHI armapaT
KBaHTOBOM MEXaHUKH JJIs PEIICHUS KOHKPETHBIX KBAHTOBOMEXaHUYCCKUX 33144

— M0Ka3aTh MITYOUHY B3aMMOCBSI3M KBAHTOBOW MEXaHUKH M KBAHTOBOW XUMHH

— BBIPa0OTaTh YMCHUE MIPUMECHEHUS 3HAHUN O HEAMITUPUUYCCKHUX H MOTYIMITHPUICCKUX
METOJIaX MMPH paboTe C MPOrpaMMHBIM 00eCIICYeHHEM JUCIIMILIAHBI U T.]I.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Huxn (pazmen) OIl: B1.0O
TpeGoBanus K MpeABaAPUTEIbHOI MOAT0OTOBKE 00y4aI0IIerocs:

duzndeckas XUMHAS

Meroanka Hay4HOTO UCCIEAOBaHUS
Opranunueckasi XuMus

AHanuTHueckast XUMHUS

dusuka

Maremartuka

HoBbie nndopmalimoHHbie TEXHOIOTUN
CrtpoeHue BemiecTra

Nudpopmaruka

Heoprannueckast xumust

JAucuuniannabl (MOAYJIM) M MPAKTUKH, IJIs1 KOTOPbIX OCBOCHHE JAHHOM TN CIUIINHbI
(MoayJis1) He00X0AUMO KaK NMpeauecTBylolee:

Hayuno-uccnenoBarenbckas padbora
duznueckas XUMHAS

JlonoaHUTEeIbHEIE ITIaBhl KBAHTOBOM XHMHUM
N30pannble T1aBbl GU3NUECKON XUMUU
Kpucrannoxumus

du3znuecKrue METOAbl UCCICIOBAHMS
DU3NKO-XUMHUUECKUE MOJIEIIN
[IpenaumioMuas mpakTHUKa

Crepeoxumust



U Jp.

3. OBBbEM JUCHHUIIVINHbI

O01asi TPY10€MKOCTh 4 3ET
Yacos 110 yueOHOMY IUIaHYy 144
B TOM YHCJIE:

ayJIUTOPHBIC 3aHSATHS 54
CaMOCTOsTENIbHAs padoTa 43
4acoOB HAa KOHTPOJIb 27

4. INTAHUPYEMMBIE PE3YJIBTATbBI OBYYEHUS 110 JUCHUIIVINHE,
COOTHECEHHBIE C IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA

OBPA30BATEJIbHOM ITPOI'PAMMBI

OIIK-3.1: [TpuMeHsIeT TEOpETUYECKHUE U TTOTYIMIIMPUIECKUE MOJICIIN MPU PELUICHUH 3a]1a4
XUMHYECKON HanpaBIeHHOCTU

VYposens 1

VYposens 1

VYposens 1

COBPCMCHHBIMH KOMIIBIOTCPHBIMH TCXHOJIOTUAMMH, IIPUMCHACMBIMU ITPU
00paboTKe pe3yaIbTaTOB HAyYHBIX IKCIIEPUMEHTOB M cOOpe, 00paboTke,
XpaHCHUU U IICpCaavn I/IHCI)OpMaIII/II/I IIpH MMPOBCACHUHN CAMOCTOATCIIBHBIX
HAay4YHBIX I/ICCJIGI[OBaHI/If/'I; MCTOJaMH U OCHOBHBIMH IIPOIrpaMMHBIMHA
CPeACTBAaMU JIJISl MOJICKYJIIPHOTO MOJICITUPOBAHHS;

-HanucaTh ypaBHeHue llpeanHrepa st IpOU3BOIBHON MOJIEKYIISPHON
CHCTEMBI U TIPOBECTH Pa3/IeJICHUE €r0 Ha COCTaBHBIC YaCTH;

- BBECTHU MOTCHIHAIBHYIO (3JIEKTPOHHYIO) TOBEPXHOCTH MOJIEKYJIbI KaK
(GYHKIUIO SAEPHBIX TapaMETPOB U AaTh €l XapaKTEpPUCTUKY;

- 3aMKMCaTh BOJTHOBYIO ()YHKITUIO ¥ SHEPTHIO MHOTORJICKTPOHHON CHCTEMBI B
OJTHORJIEKTPOHHOM TPUOIIMKEHUH;

- PaCKpbITb OCHOBHBIC HpI/I6JII/I)KeHI/I$[, HCIIOJIb3YEMBIC B KBAaHTOBOM XUMHH

-OCHOBHBIE TIOCTYJIAaThl U MaTeMaTHUECKUH anmnapar (JMHEHHbIE SPMUTOBBI
oIepaTopbl) KBAHTOBOM MEXaHUKU

- OCHOBHBIE ONIEPATOPbl KBAHTOBOM MEXaHUKU M YpaBHEHHs Ha
COOCTBEHHBIE 3HAYEHUS ONEPATOPOB C COOCTBEHHBIMU (YHKILIUSAMU;

- BO3MOXHOCTH HEAMITMPUYECKHUX U MOTYIMIUPHUUECKUX METOAOB IS
KOJINYECTBEHHOT'O (TTOJIYKOJIMYECTBEHHOT0) ONUCAHMSI SJIEKTPOHHOTO
CTPOEHUS MOJIEKYJ (110 OTJENBHBIM KJIaccaM COeIMHEHUH);

- KBAHTOBOXMMMYECKOE OIMCAHUE aTOMa, MOJIEKYJIBI, DIIEMEHTAPHOTO aKTa
XMUMUYECKOH peakiuu

OIIK-3.2: Mcnonb3yeT cTaHAapTHOE IIPOrpaMMHOE 00ecrieueHUe MPH pellieHUH 3a1a4
XMMHUYECKON HalpaBIeHHOCTH

VYpogens 1

VYposens 1

Yposens |

- OCHOBaMH palbOTHI CO CTaHAAPTHBIM MTPOrPaMMHBIM 0OecTieyeHUEM,
naketamu Office: Word, Paint, Exel, PoverPoint u nx Be0-BepcusimMu

- crroco6amu GOPMHUPOBAHUS BXOTHOTO BEIYMCIUTEIHLHOTO AJITOPUTMA B
"bioksOoT"

[Tepeuenp cTaHIapTHBIX IPOrpamMM, ycTaHaBIUBaeMbIX Ha JTuuHbli 1K u B
paboueMm KJlacce, a Tak e OCHOBBI Pa0OThI C HUMHU

OT00pa3uTh JIEMEHTHI TIPEAJIaraeMou 3a1a9l XUMAYECKON
HAaIMPABJIECHHOCTHU U NPEJIOKUTh MYyTh PEIICHUS:

1. B BUJie I3BIKOBOM 3aITHCH

2. B BUJie Tpadu4ecKoi CXeMbl

3. B BUJIE BXOJITHOTO MMaKeTa K KBAHTOBO-XMMHYECKOM MPOrpamMme

OIIK-4.1: Ucnonb3yet 6a30Bble 3HAHUSI B 00JIACTH MaTeMaTUKU U (PUBUKH NTPU
TUTAHUPOBAHHUH PA0OT XUMHUECKOW HATIPABICHHOCTH

VYposens 1

MCTOJaMU BbBIYHUCJIICHUS HHTCTPAJIOB
MCTOdaMHU MOCTPOCHUA TPCXMCPHBIX 00BEKTOB Ha INIOCKOCTH Y HaBLIKAMU



Yposens 1

VYposens 1

paboTHI C HUMU
crocobaMu OmNpe/esieHrs] BHYTPEHHUX KOOPIUHAT MOJIEKYJIbI
HaBBIKAMH MOCTPOCHUSI MOJIEKYJIAPHON MapaMeTPU30BaHHON Z-MaTpUIIbI

MOCTPOUTH KBAaHTOBYIO CUCTEMY B JIAOOPATOPHOU CUCTEME KOOPIAUHAT
3aJ1aTh MOJIEKYJy Yepe3 KOOPAUHATHI sijiep (KOOpAMHATHBINA METO/)
HanucaTb Z-MaTpUIly MOJIEKYISIPHON CUCTEMBbI

Hanucatb ypaBHenue Llllpenunrepa 1ig atoma Bogopoaa

@opMyJIbl KHHETUYECKOW U ITOTEHIUATIbHOM S3HEPIUH, YIJIOBOW CKOPOCTH,
MHEPLINH, OTIUCAHUE 3JIEKTPOHA-BOJIHBI U AJIEKTPOHA -4aCTULIbI, IOHSATHE
TEPMOIEKTPOHHON AIMUCCHUH U T.J.

CHocoOBI MOCTPOCHUS MaTpUIl U AudPepeHnnanbHbIX ypaBHEHUH,
HEOIIpEeIeIEHHBIX UHTETPAJIOB U CUCTEM YpaBHEHUI, TEOPEMBI CUHYCOB U
KOCHUHYCOB, U T..

OIIK-5.1: Ucnonb3yet coBpeMmennbie IT-TrexHnonoruu npu coope, aHainuse, 00padoTKe 1
Mpe/ICTaBICHUH HH()OPMALUK XUMHYECKOTO MPOduUIIs

VYposens 1

VYposens 1

VYposens 1

HAaBBIKAMM I10JIb30BATEIIs KaK OT/AEJIBHBIX KBAHTOBO-XMMHUYECKUX
nporpamm, Tak u TunuyHoro I10.

CIIOCOOHOCTBIO K MOJIEKYJISIPHOMY JU3aliHY U 3CTETUUECKUM MBIIITIEHUEM
TOYHBIM U OBICTPBIM MBICIUTENIBHBIM aHAJIU30M TEMBI JUIs IPABUIbHON
(OpMyJIMPOBKHU MOKUCKOBOT'O 3aIIpOCa B CETU UHTEPHET

CoBpeMeHHbIE MaKeThl KOMIBIOTEPHBIX MPOTPAMM, UCTIOIB3YEMBIX HPU
KBaHTOBO-XUMHYECKUX BBIUMCIICHUSIX U 00paO0OTKE UX pe3yJibTaTa:
GAMESS, GAUSSIAN, Avogadro, Shrodinger, GiperChem u T.1.
CoBpeMeHHBIE TIOUCKOBBIE CHCTEMBI JISI HCCIICIOBAHUS aKTYAIIbHOCTH U
MOMCKA MAaTEPHAJIOB TI0 MTOCTABIICHHOW TeMe

COOTHOCHTB (hOPMYJISIPHOE TIPEICTABICHUE BEIIECTBA C IIPOCTPAHCTBEHHBIM
CTPOCHUEM

BBIOUPATh HAUOOJIEE TPOCTO MYyTh MOJICKYJISIPHOTO TU3aiiHa MEXTY
OO0JBIIUM Pa3HOOOpa3HEM €r0 DJIEMEHTOB

OCYIIECTBIISITH IOUCK MO Web-cpe/ie JaHHBIX XUMHUECKOTO CTPOCHHS,
HIIEMEHTOB '€OMETPUU MOJIEKYJ, XUMUYECKUX U (DU3HUUECKUX CBOWUCTB, U
JIPYroro MaTepuaia, He0OXOAUMOTO /7Sl BBIMOJTHEHUS MTPAKTHYECKUX PadoT
M0 KBAHTOBOW MEXaHUKE U KBAHTOBOW XUMUH

OIIK-6.1: IlpencraBnser pe3yapTaTsl padOTHI B BUE OTYETA MO CTaHAApTHOU (hopMe Ha

PYCCKOM $I3bIKE
VYposens 1

VYposens 1

Yposens |

OOLTMPHBIM CIIOBaPHBIM 3a1acOM M 3HAHHUEM PYCCKOTO S3bIKa

HABBIKAMU CO3JIaHUs U pabOTHI ¢ JOKYMEHTaMHU Ha KOMITbIOTEpE,
o(opMIIeHHS TTPE3ECHTAIHH

CIIOCOOHOCTBIO YTEHHSI BXOJIHBIX U BXOJHBIX MTAKETOB HEKOTOPBIX KBAHTOBO-
XUMHUYECKUX MPOTpamMM

0popMHUTE J1AGOPATOPHYIO PAOOTY, MPAKTUUECKYIO pabOTy, TEMY
CaMOCTOSITENIbHON PabOThl, KOHTPOJIBHYIO pabOTy U T.J. B OyMa)kHOM 1
AIIEKTPOHHOHU (opme

IPaMOTHO CTPOMTD NPEJIOKEHHS Ha PYCCKOM SI3bIKE

IIPOBECTU U 0OOCHOBAThH OTJIMYHME BXOAHBIX M BXOJHBIX ITAKETOB HEKOTOPHIX
KBaHTOBO-XUMHUYECKUX MTPOrpamMM

croco6b! oopmiteHus: nHGopMaluu

MeTO/Ibl pabOThI C OCHOBHBIMU Opay3epaMu U CTaHAAPTHBIM IPOrPaMMHBIM
o0ecrieyeHneM, YCTaHABIMBAEMbIM Ha MIEPCOHALHBIA KOMITBIOTEP
OCHOBHBIC ITpaBUJIa pa6OTBI C TCKCTaMH, IIOCTPOCHUSA U COTIaCOBAHUSA
MIPEIOKEHU I

OIIK-6.4: 'oTOBUT Ipe3eHTALIMIO 110 TeME PabOThl U MPECTABIISAET €€ Ha PYCCKOM U

AHTJINICKOM SI3BIKaX



Yposens |

Yposens 1

Yposens 1

HaBBIKAMU pabOTHI C Tpa)UIECKUMHU, TEKCTOBBIMHU PEIaKTOPaAMH U
penakTopamu u300paxkeHui, makerom PoverPoint

YMEHHUEM OCYIIECTBIISTH MOMCKOBBIE 3aITPOCHl HA HHTEPHET-pecypcax u
AJIEKTPOHHBIX 0a3axX JaHHBIX

IPaMOTHOW PEYbIO M MPABUIHHBIM H3JI0)KEHHUEM MBICITH HA PYCCKOM SI3BIKE

BBIICTIUTH 1I€JTH, 3314, 00bEKThI, METO/Ibl, COZECPKAaHNE, BHIBOJIbI
Mpe3eHTaluU

0TOOpaTh WILTIOCTPALIMOHHBIN, TpadUUeCKHl U TEKCTOBBIA MaTepua JIs
pe3eHTalUN

paboTaTh ¢ MHTEPHET-PECypCcaMu U 3JIEKTPOHHBIMH 0a3aMu JaHHBIX

npaBuiia opOpPMIICHUS U TAUMILIEHC MpeCTaBlICHUs TPEe3CHTALUN
3JIEKTPOHHBIE 0a3bl JaHHBIX, B TOM YUCJIE XUMHUUECKON HapaBIeHHOCTH,
MOMCKOBBIE HHTEPHET-PECYPCHI

5. BUJbI KOHTPOJIA

Bunsl KOHTpOJII B ceMecTpax:

OK3aMCHbI

| 6

6. A3BIK IIPEIIOJJABAHUSA

SI3BIK TpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

Kon HaumeHnoBaHue pa3/ieioB U Bun Cemectp | HacoB | Ucrou- | [Ipumeuan-
3aHAT. TeM 3ansatua | / Kype HUKH ue
Pasznen 1. Beenenue
1.1 |BBenenue Jlek 6 1
Paznen 2. Marematnueckuii
annapar KBaHTOBOW MEXaHUKU
2.1 |Maremarnueckuii anmapar Jlex 6 2 JI1.1JI1.2
KBAaHTOBOW MEXAHUKHU JI1.3J11.4
JI1.5J12.1
J2.2J12.3
2.2 |Maremarnueckuii anmapar IIp 6 4
KBAHTOBOI MEXAHUKU
2.3 |Maremaruueckuii anmapar Cp 6 5
KBAaHTOBOI MEXaHUKH
2.4 |Maremaruueckuii anmapar OK3amMeH 6 3
KBAaHTOBOI MEXaHUKH
Paznen 3. OCHOBHBIE OCTYJIATHI
KBaHTOBOM MEXaHUKH
3.1 [OcHoOBHBIE MOCTYNIATHl KBAHTOBOM Jlex 6 2
MEXaHUKHU
3.2 | OCHOBHBIE NOCTYJIATHI KBAHTOBOU IIp 6 4
MEXaHUKHU
3.3 | OcHOBHBIE OCTYIATHl KBAHTOBOM Cp 6 5
MEXaHUKHU
3.4 |[OcHoBHBIE TOCTYNATHI KBAHTOBOM | DK3aMeH 6 3
MEXAHUKHU




Pa3nen 4. YrioBsle MOMEHTEI
(MOMEHTBI UMITYJIbCA)

4.1

VYrioBble MOMEHTBI (MOMEHTHI
MMITYJIbCA)

4.2

VYr10Bble MOMEHTBI (MOMEHTHI
MMITYJIbCA)

43

VYr10Bble MOMEHTBI (MOMEHTHI
MMITYJIbCA)

44

VYTI0BbIE MOMEHTHI (MOMEHTHI
HUMITYJIbCA)

DK3aMeH

Pa3nen 5. KanTtoBasg MexaHuka
MIPOCTHIX CUCTEM

5.1

KBaHTOBast MeXaHMKa IIPOCTBIX
CHCTEM

Jlek

5.2

KBaHTOBast MeXaHUKa IIPOCTBIX
CHUCTEM

Ip

53

KBanToBas Mexannka IIPOCTBIX
CHCTCM

Cp

5.4

KBanToBas Mexannka IIPOCTBIX
CHCTEM

DK3aMeH

Paznen 6. [pubnuxénubie
MCTOJbI PCIICHHMA 3a/1a4

6.1

[Tpubnm>xEHHBIE METOIBI
pelIeHus 3a0a4

Jlek

6.2

[TpuG>xEHHBIE METOIBI
penieHus 3a1a4y

Paznen 7. O6mue Bompockl
KBAHTOBOH XUMHUH

7.1

OO01111e BOITPOCHI KBAHTOBOM
XUMUHU

7.2

OO01111e BONTPOCHI KBAHTOBOM
XUMUHU

7.3

OG111e BOIpoChl KBAHTOBOM
XUMHAHU

10

7.4

OG111e BOIpoChl KBAHTOBOM
XUMHU

DK3aMeH

Pa3nen 8. KBanroBas Teopus
XUMHYECKOU CBSI3U

8.1

KBaHTOBas TEOPHUS XUMHUECKON
CBSI3U

Jlex

8.2

KBantoBas TCOpUA XUMHYECKOH
CBA3HU

Ip

8.3

KBantoBas TCOpUA XUMHYECKOH
CBA3HU

Cp

8.4

KBantoBas TCOpUA XUMHYECKOH
CBA3HU

DK3aMeH

Pa3znen 9. KBanroBas teopus
XUMHUYECKHUX peaKkui

9.1

KBanToBas TCOPHUA XUMHUYCCKUX
peakuui

JIek

9.2

KBanToBas TEOPHUA XUMHUYCCKUX
peakuui

Ip

9.3

KBaHTOB ast TGOpI/ISI XUMHNYCCKUX
peaknui




9.4 |KBaHTOBas TeOpUsSI XUMHUECKUX | DK3aMeH 6 2
peakuui

Cnucoxk 00pa3oBaTeIbHbIX TEXHOJIOTH A

1 | AkTUBHOE ciylIiaHue

Texuomorumn Pa3BUTHUA I[PI3aI>iH-MBIH.UIeHHH

WNudopmanronnsie (1IupoBbIe) TEXHOIOTHH

HFpOBHC TCXHOJIOTHH

(U, 1 I SN B USI B \©)

[IpoekTHas TeXHOIOTHS

8. OHEHOYHBIE MATEPHAJIbI VIS IIPOBEIEHU S TEKYIIEA "
INPOMEXYTOYHOU ATTECTALIUA

8.1. OueHounble MaTepUAJIbI 1JISl IPOBEACHHUA TeKYLel aTTecTaluN

1. Bux: npaktuueckue padotsl Ne 1 - Ne 10 - qo 20 6amnos (1o 2 Gaia Kaxkas)
CIOCO0: Ha KOMITbIOTEPE
pe3ynbTaThl: 0opMIIeHBI B BUE poekTa - OdhopMieHHbINH TPOeKT- 2 6aia

2. BU;

MoaynbHasg pabota Ne 1 - no 10 6amioB

MoaynbHasg pabota Ne 2 - no 10 6amioB

CHoco0: TpaJuIIHOHHBIN

pe3yabTaThl: OPOPMIICHHBIE 110 3aIaHUI0 OyMaXKHbIE OJIAHKH C PEIICHUSMU

3. BUJI: BBINIOJTHEHUE CAMOCTOATEILHON PaboThI - 10 8 OayIoB
Croco0: Ha KOMITBIOTEPE
pe3yJIbTaThl: OTUET, IPE3EHTALIMS HA PYCCKOM U aHTJIMMCKOM S3bIKAX,

8.2. OneHo4nbIe MaTepHAJIbI JJIs1 IPOBEJCHHUS IPOMEKYTOYHON aTTECTALIUH

TeMpl MPaKTUYECKUX 3aHATHMN.

1. Metoasl oToOpaxeHus1 MOJIEKYJT B IPOCTPAHCTBE. Z-MaTpUIla U ACKaPTOBBI KOOPAUHATHI.
CnocoObl  MX pelieHus] B KBAHTOBOM XUMUHU

2. KBaHTOBO-XMMHYECKHE paCUETHHIE MPOrpaMMbl U KOMILIEKCHI. Bo3mokHOCTH 1
HEJ0CTaTKHU.

3. [IporpaMMBbI-BU3yanu3aTopsl

4. Pacuernsle 6a3ucel. Kimaccuduxaruu 6azncoB. OCHOBBI TOCTPOEHUS 0a3MCOB PA3IUYHBIX
6a3ucoB. Pacmmpennsie Habops! [Tommta.

5. Metoas! Beiuncienus pyHKIMoOHaIa, ucnojiabzyemble B DFT.

6. PaguanbHble U yrioBble BOJHOBBIE GYHKINH B puOixeHnn bopra-Onnenreiimepa.
Paznenenue nepemMeHHBIX.

7. CTanmoHapHBIE COCTOSIHUSI MOJIEKYIISIPHOM cucTeMbl PacuuTeiBaemble meTo oM MO
JIKAO.

8. Pacnipenenenue 31eKTpOHHOM MNIOTHOCTHA MOJIEKY B TepmuHoioruu QTAIM.

9. Onpenenenne BHYTPUMOJIEKYIISIPHBIX 3(()EKTOB depes AMEeKTPOHHbIE CBOMCTBA MOJIEKYJI.

10. Onpenenenne CBOMCTB XUMUYECKHX CBSA3EH Uepe3 TOMOJIOTHIO JIEKTPOHHOMN TIOTHOCTH
B pPaMKaX «KBaHTOBOW TEOPUHU aTOMOB B MOJIEKYJIax»

[Ipumepsl 00bEKTOB HUCCIIETOBAHMS ISl MPAKTUYECKUX 3aHITHIA

1. CH3-CH2-CH2-NH2;
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. CH3-CH2-CHCI-CH3;

. CH3-CH2-CH2-CH2-OH;

. CH3-CH(OH)-CH3;

. CH3-CH2-C(O)H;

. C(OH)H2-CH2-OH;

. CH3-CH(OH)-CH(OH)-CH3;

. CH3-CH(NH2)-CH2-CH3 u p.

CTyaeHT MOKeT BBIOpATh JIPYroil 00beKT OoJiee OIM3KHI K CBOCH HAydyHOU paboTe mocie
COTJIACOBAHUS C MPETIOIaBaTeNIeM TUCIIUILIHBIL.

HepequL BOIIPOCOB IJIA CaMOCTOSITEIILHOMI pa6OTBI Hag JICKIMUOHHBIM MaTCpHaIOM:

1.
2.
BEJIIMYUH

0N DN B~ W

9.
10
11

Jaiite ompeneneHue omneparopa;
[lepeuncnure orpaHuueHusi, HaKIaJIbIBaéMbleé Ha OINEPaTOpbl (UHMUECKUX
B KBaHTOBOH MEXaHUKE;

. [lepeuncnure OCHOBHBIE ONEPATOPHl KBAHTOBOW MEXaHHKH;
. Belpaxkenue 11 komMmyTaropa JABYX OIEpPaToOpoOB;

. Oxapakrtepu3yiite TEH30D;

. [louemy oneparop 3amaercs B MaTpudHo hopme?

. Kak M0oxHO 3a/1aTh KOOpAUHATHI BeKTOpa?

. @U3NYECKUIl CMBICII COOTHOIICHHUS HEONpeAenEHHOCTEH;

Ousnueckuii cMpicn  [IMaHKOBCKOM KOHCTAHTHIL,
. Urto 3aiaet BosnHOBas GyHKIIHS?
. Kakue ycnoBus HakIaapIBalOTCs HA BOJHOBYIO (DYHKIIMIO, SBJISIOIIYIOCS 00IaCThIO

ompezeneHus oneparopa ['amunbroHa?

12.
13.
14.
15.
16.
17.

18

19.
20.

21

22.
23.
24.

[ToueMy B KB. XUMUHU UCTHIONB3YeETCs cTalimoHapHoe ypaBHeHue penunrepa?
Uro npencrasiset co0oil BoTHOBAsT PYHKIIMS CUCTEMBI?

Kakue ycnoBus HakIaAbpIBalOTCA HA BOJHOBYIO (PYHKIIHIO B KBAHTOBOW MEXaHHKE?
[ToueMy B KB. XUMUHU UCTIONB3YeETCs cTalmoHapHoe ypaBHeHue penunrepa?
DopMyIHpOBKa MPUHIIUIIA CYIEPIIO3UIIUN KBAHTOBBIX COCTOSIHHIA,
DopMyIHpOBKA MPUHIUIA TOXJIECTBEHHOCTH

. 3aueM HEeOOXOAMMO CpeHee 3HAaUeHNEe HAabM0JaeMO BETUYUHbI?

Uro npencrasnser co0oil MEXaHUYEeCKHI MOMEHT aTroma?

Yto BXOJUT B MArHUTHBIH MOMEHT aToma?

. UTo BXOAUT B OpOUTANIbHBII MOMEHT aTroma?

UTto Takoe CIUH 3JIeKTpoHa?

Kunernueckast sHEPrust CUCTEMBI;

UYepes kakyro PU3NYECKYI0 BETUYMHY MOKHO CBSI3aTh MHEPLIUIO C UMITYIBCOM B

KBAaHTOBOM MEXaHUKE?

25
26
27
28
29
30

. TeH30p MOMeHTa HHEPLIUU B CUCTEME LIEHTpa Macc;

. TeH30p MOMEHTa MHEPLIUHU B CUCTEME IIaBHBIX OCEif;

. KBaHTOBO-MexaHHYeCKHEe MOJIENIN ABHXKEHHSI YaCTUIIBI;

. OCOOGEHHOCTh TYHHENBHOTO AP eKTa;

. @opMyra MUHUMAJIbHOTO 3HAYEHHUS SHEPTUH HA HYJIEBOM YPOBHE;

. Uemy paBeH omnepaTtop raMiJIbTOHA JJISI YACTUIBI B OECKOHEYHOM MOTEHITUATHFHOM

smuke? hopmyna

31

. Uemy paBHa BEpOSTHOCTh OOHAPYKEHUS YACTHUIIBI B OECKOHEYHOM MOTEHITNATEHOM

smuke ¢ n=3? dhopmyna

32

. J171s1 4ero B KBaHTOBOM MEXaHUKE aTOM BOAOPOJIA PACCMaTPUBAETCS B CHCTEME

LIEeHTpa Macc?

33
34
35

. Oneparop raMiJIbTOHA JUIs aTOMa BOJOPOJIA.
. [louemy B BOJTHOBOM (D)YHKIIUH BBIJIENSIOT YIJIOBBIE U paJHalIbHYIO YacTh?
. Kakas Mozienb onucheIBaeT ABMKEHUE AIEKTPOHA B aTOME BOJOPOAA B TPEXMEPHOM

pocTpaHcTBe?

36

. Kakne snemMeHThl IBUKEHHUSI 3JIEKTPOHA B aTOME BOJIOPOJIa B TPEXMEPHOM

MPOCTPAHCTBE XapaKTEPU3YIOT KBAaHTOBBIC YUCIa n, m, 1?



37. Jlnsa uero HyxHO nipuOmkenue bopua-Onmenreiimepa?

38. Kak meHseTcs BUI BOJTHOBOUM (YHKIIUU B 3TOM IPHOIUKEHUN?

39. UTo npoucXOauT ¢ MOTEHIHAIBHON SHEPTUEHN IEKTPOH-AIEPHBIX B3aUMOJEHCTBUI
B npuOmmkennn bopua-Ornmenrerimepa?

40. OTyero 3aBUCHUT TIOJIHASI SHEPTHS CUCTEMbI B MpuOIMmkeHnr bopaa-Onmnenreiimepa?

41. Yro npeacTaBisieT co00¥ MOBEPXHOCTh MOTCHIIMATILHON dHEPTrUn?

42. J1;1s1 uero HyHO npuoImkenne Xaptpu?

43. Hanumurte ypaBHEeHUE XapTpH.

44. Kakue HeloCTaTKu y MeToaa XapTpu?.

45. Hanumure ypaBHeHue Xaptpu-Doka.

46. Kak onuchIBalOTCSI aTOMHBIE 3JIEKTPOHHBIE 000J0YKY B Pa3HbIX BapUaHTaX METo/1a
Xaptpu-doxka?

47. Yro npencrasiset codboit npudmmkenue MO JIKAO?

48. TlepeuncnuTe KBAHTOBOMEXaHUYECKHE TPOTPAMMBI, padOTaIOIINE C MPHOIKEHHEM
MO JIKAO;

49. Kakue ypaBuenus ucnoin3yer merox MO JIKAO u B 4éMm ux ¢pusznyeckoe
paznuuune?

U r.n

[Tpumeps! TeM A UHANBUAYAIBHON paboOThI:

1. ITocrymater bopa. Pacuersr pannycoB OOpOBCKUX OPOUT, SJHEPTHIA OT/ICTHHBIX COCTOSIHUM,
JUIMH BOJIH CIIEKTPAJIbHBIX [IEPEX0JI0B

2. JIuHeiHbIE U CaMOCOIIPSKEHHBIE ONEPaTOPHI (B THIIOEPTOBOM MPOCTPAHCTBE).
CobcTBeHHbBIE PYHKIINHM U COOCTBEHHBIE 3HAUEHUS. MaTpUYHOE MTPECTABIICHUE OTIEPATOPOB.

3. OcHOBHBIE OIlEpaTOpbl KBAHTOBOM MEXAaHUKHU: KOOPAMHATA, UMITYJIbC, MOMEHT UMITYJIbCA
(mepecTaHOBOYHBIE COOTHOIIEHHUST). | 'aMUIbTOHUAH.

4. OcHOBHBIE NIOCTYJIaThl KBAHTOBON MEXAaHUKH.

5. MOMEHTBI UMITYJIbCA.

6. DHeprus atoma. PaguanbHble U yriaoBble BoJHOBBIE GyHKIIMU. KBaHTOBBIE UncIa.
Atomusbie opoutanu (AQO). DnekTpoHHbIE KOHPUTYpAIUU U TepMbl aToMOB. [locTpoeHue
Ilepunonnueckoii cucreMsl ssieMeHToB [I.11. Menneneena.

7. YpaBuenue llIpennHrepa s cTamOHapHBIX COCTOSSHUM MOJIEKYJISIPHON CUCTEMBI.
Pa3nenenne nepeMeHHBIX.

8. PacuerHbie cxembl kBaHTOBOM xumuu B npudimxennn MO JIKAO. Heamnu-pudeckue u
noyamnupudeckue pacuersl. basucasie Habopel OCT-3I'D, 6-31G*, 6-31G** u 1.1. MeTobI
HF/3-21G, HF/4-31G, HF/6-31G*, MP2/6-31G*, MP3/6-31G* u T.11. KBantoBOMexXaHn4ecKue
POrPaMMBI.

9.27eKTpOHHOE CTPOCHHUE MOJIEKYJI U MOJIEKYJISIpHBIX HOHOB CSHS-(1iukIio-neHTaineHuI-
anuon), CoH6 (6enzon), CTH7+ (Tponunuii-katron), C8HS82- na s3pike BC. UctonkoBanue
apOMaTHYHOCTH.

[lepeuens BONMpOCOB U 3aJaHUil 17151 TOJTOTOBKHU K pyOEKHOMY KOHTPOJIIO
Bompocs! k Tecty Ne 1:

1) Mogens aroma Pesepdopra

2) Monens atoma bopa

3) Monens aroma Tomcona

4) Mogens aroma Lpenunrepa

5) Onpenenenue TMOHATUNA: KBAHTOBAs MEXaHUKA

6) OnpeneneHre MOHITHIA: KBAHTOBAs XUMHS

7) Onpenenenue moHATHIA: opouTtans no Llpenunrepy
8) Ompenenenue MOHATUI: opOuTans no bopy

9) OnpeneneHrue MOHSITHIA: U30TOIIBI

10) Onpenenenrie MOHATUMN: PaAMOaKTUBHOCTD



11) Onpenenenne TMOHATHI: KBAHTOBAsI TEOPHUS aToMa

12) OnpeneneHne TMOHSATHI: CTAIIMOHAPHOE COCTOSTHUE AJICKTPOHA

13) Ompenenenne TMOHSATHIA: ONEpaTOpP B KBAHTOBOW MEXaHHKE

14) OnpeneneHne TMOHATHIA: BOJIHOBAs (PYHKITHS B KBAHTOBON MEXaHHUKE

15) Onpenenenue moHaTuii: ypaBHeHue llIpenuHrepa B KBAHTOBOW XUMHUH

16) OnpenenieHne TMOHATHIA: 001aCTh ONPECICHHS OlepaTopa

17) Onpenenenue TMOHATHIA: HaOIO1aeMast BEIMYNHA

18) OmpeenieHre TMOHATHI: KBAHTOBOE COCTOSIHHE

19) Onpenenenue NOHATUN: KOMIUIEKCHOE cenapadesibHOe THiIb0epTOBO MPOCTPAHCTBO

20) Omnpezenenne MOHITHI: COOCTBEHHBINM BEKTOP OTEpaTopa KB. MEX

21) Onpezenenne TMOHITHI: MaTpHIIA.

22) Onpenenenue NOHATUN: TEH30D

23) Onpenenenue TOHATHNA: IPUHIIMI HeonpeaenénHocrel [ 'elizendepra

24) Onpenenenue NOHATUN: mocTossHHOM [1nanka

25) Onpenenenue NOHATHUN: TOCTYJIAT

26) OnpeneneHue NOHATUNA: MOMEHT UMITYJIbCA, MOMEHT MHEPLIUU

27) Onpenenenre TOHATHIA: OOPOBCKUH paguyc aToMa

28) Onpenenenue NOHATUN: CKOPOCTh JABHXKEHUS 3JIEKTPOHA B aTOME

29) OnpeneneHue NOHSTUMN: IVIABHBIE OCU TEH30pa UHEPLIUU MOJIEKYJIbI, [JIaBHbIE
MOMEHTbI HHEPLIUH MOJIEKYJIbI

30) CBoiicTBa onepaTopoB: CyMMa

31) CgoiicTBa ornepaTopoB: MPOU3BEICHUE ONIEPATOPOB, NCUCTBUE MPOU3BEACHUS
OTIepaTOpPOB Ha BOJHOBYIO (PYHKITUIO

32) CpoiicTBa orepaTopoB: KOMMYTAIIHsI ONIEPaTOPOB

33) CgoiicTBa orepaTopoB KBAaHTOBOM MEXaHUKHU: YPMHUTOBOCTb U TUHEHHOCTh

34) OnepaTopbl KBaHTOBOM MEXaHUKHU: BEKTOPHBIE ONIEpaTOPhI: HaOJIa U Jariaca

35) OnepaTopbl KBAHTOBOI MEXAHUKHU: ONEPATOP KHHETUUYECKON YHEPTUH, OTIEpaTOp
UMITYJIbCa, ONIEPATOP KOOPAUHATHI

36) KommyTanus 1ByX onepaTopoB: UMIYJIbCa U KOOPAUHATHI

37) KommyTanus 1ByX oneparopoB KOOpAUHAT

38) KommyTanus 1ByX onepaTopoB UMIYjbca

39) Tumnbl MHOKECTB COOCTBEHHBIX 3HAUEHUH oreparopa

40) Tunb! MmaTpul. DIEMEHTHI MaTPHIL

41) Tenzop MOMeHTa HHEPLUU

42) Cuctembl KOOpAWHAT: JIa0OpaTOpHasi, CUCTeMa IIEHTPa Macc, Bpalaoascs

43) Crioco0Obl 3aaHus J1I000T0 BEKTOpa B ABYMEPHOM MIPOCTpaHCTBE. THIBI KOOPAUHAT
JUISL 3a/1aHUS JTF000r0 BEKTOPA B IBYMEPHOM MPOCTPAHCTBE U UX MaTpu4Has popma

44) Tlpunuun Heompeaenéuuoctel I eizendepra — puznueckuit cmuici. [Ipumep uz
KBAaHTOBOW MEXaHUKH

45) IMoctostaHas [1nanka — pu3HMUeCKuil CMBICI, COOTHOIIEHUE C TIPUBEAEHHOM
nocrosiHHou [lmanka.

46) IToctynat Ne 1

47) Ioctynat Ne 2

48) Ioctynat Ne 3

49) Iloctynat Ne 4

50) Iocrynat Ne 5

51) locrynat Ne 6

52) Ioctynat Ne 7

53) OpOuTtanbHbIil MOMEHT aTOMa. KBaHTOBaHHE MOMEHTA UMITYJIbCa

54) MaruuTHbIi MOMEHT aToMa. KBaHTOBaHWE MAarHUTHOTO MOMEHTA

55) MarHuTHbIif MOMEHT 3JIeKTpoHa. KBaHTOBaHME CITMHOBOTO MOMEHTA

56) CBsi3p UMITyJIbCa U MOMEHTA HHEPLIUU B KBAaHTOBOW MEXaHUKE

57) Marpuia TeH30pa MOMEHTa HHEPLIUU

58) Kunernueckas 3Heprus BpalleHUs] B KBAHTOBOW MEXaHUKE.

59) Dnuncons] SHEPTUH



60) TeHzop MOMEHTa UHEPIIUHU B TJIABHBIX OCSIX DD

[TonroroBka oTyeTa Mo 0OBEKTY CAMOCTOSTENILHON pabOTHI

OdopmiieHre oTyeTa IPOMCXOIUT Ha PYCCKOM si3bIke. Kaxias TemMa caMoCTOsSTenbHON
paboThI pacKphITa U OMKCAaHA HA OTACIBHOM JICTKe (hopmara A4, CO BCEMHU MOJISIMU 2 CM.
mpudTom TNR, kernp 12, ¢ OoAMHOYHBIM HHTEPBAJIOM MEXy CTpOKamu. BBepxy, cripaBa dpamuims,
UM U TPYIIa 00y4aromerocs.

[ToaroroBka npe3eHTaIMH [0 0O0BEKTY CaMOCTOSITENIbHOM pabOThI

CrpykTypa npe3eHTanmm.

CTpyKTypa Ipe3eHTauu JOHKHA COOTBETCTBOBATH CTPYKTYPE pa3padaThIBAeMOI TEMBI:

1. Turynbubii cnaiia (1 ciaiin).

[TepBbIii TUCT — 3TO TUTYJIBHBIHN JIUCT, HA KOTOPOM 00SI3aTEIILHO JIOJDKHBI OBITH
IIPEJICTaBJICHbI: HA3BaHUE TEMBI; IUIAH IIPE3EHTALMU (BOIPOCHI, PACKPBIBAIOIINE TEMY)

2. Cnaiigpl, packpeiBatomue temy (9 - 10 ciaiinos).

Crenyromumu ciaiijaMu J0DKHO OBITH COIEpIKaHue, T/Ie MPEICTaBICHbl OCHOBHBIE
BOIPOCHI TeMbI. JKesaTenbHO, 4TOObI U3 COAEPKAHUS 10 TMIIEPCCHIIKE MOYKHO MEPETH Ha
HEO0OXOUMYIO CTPaHMILY U BEPHYTbCSI BHOBb Ha COJIEpKaHUE.

3. ®unaneHbll ciain (1 cnai).

Ha mocnexnem cnaiiie 10KHBI OBITH BEIBOJIBI O TIPOJICIAHHON padoTe, Tak ke (haMuius,
UM, OTYECTBO CTYIEHTA, TPYIINA; TOJKHOCTD, (DaMHIIUS, UMsI, OTYECTBO MPENoIaBaTes

PexoMengyemoe obiiee konuuecTBo ciaioB — 10 - 12

DTarbl NOATOTOBKHY MPE3EHTAIIUN

Coznanue npe3eHTay COCTOUT U3 CIEIYIOIIUX 3TAIOB:

I. [InanupoBaHue Mpe3eHTaluu — 3TO MHOTOIIAroBasi MPOIeypa, BKIIOYAIOIIast
orpezeNieHue 1elnei, u3yuyeHue TeMbl, GopMHpOBaHUE CTPYKTYPHI U JIOTUKH MIOJa4u MaTepuaa.
[TnanupoBaHue MpE3EHTAIIMN BKIIFOYAET B ce0s1 1Ba OCHOBHBIX dTarla:

1 — ®opmupoBaHre MaTepHaa Ha PyCCKOM SI3bIKE

OH BKITIOYaeT B ce0s caMylo KPOTIOTJIMBYIO paboTy ¢ MaTepuaioM U MoJpa3aenseTcs Ha:

— Ornpezenenue Lenen.

— COop uHpOpMaLuu 0 MaTepuae.

— OrnpezeneHre OCHOBHOM UAEH MPE3eHTAIIH.

— [lox6op nonoaHUTENbHON HHPOPMAIIHH.

— [InanupoBaHue npe3eHTaluu.

— IloaroToBka 3aKIIOUCHUS.

2 — @opMHpPOBAaHUE MPE3CHTALIMH HA AHTJIMICKOM SI3bIKE

Ha nanHowm stamne TpeGyeTcs BHUMaTenbHas paboTa Mo nepeBoy MaTepuajIoB Ha
AHTIIMHACKUM SI3BIK

II. Pa3zpaboTka npe3eHTalu — METOI0JIOTHUECKUE OCOOCHHOCTH MOATOTOBKH CIIaii10B
IIPE3EHTALNH, BKIIIOYasi BEPTUKAIBHYIO M TOPU30HTAIIBHYIO JIOTUKY, COJEP/KaHUE U COOTHOIIEHUE
TEKCTOBOH U rpaduueckoil HHPOpMaLIUH.

[II. Pennernnys npe3eHTanmMy — 3TO IPOBEPKa U OTJIa/IKa CO3AaHHOM npe3eHTanuu. OHa
IIPOBOJUTCS HAa PYCCKOM SI3BIKE

TpeboBanus k 0hoOpMIIEHUIO IPE3CHTALIUN

Odopmrenne npe3eHTaIy MPOUCXOIUT Ha aHTIINHCKOM si3bike B Power Point. Bee ciaiinbt
UMEIOT CJICYIOIINE TapaMeTphl CTPAHUIIBI: OpUEHTAIUs abOoMHast, (opmart A4, pazmep mpudra
He MeHee Kerb 24. OdopMiieHre TUTYIBHOM CTpaHUIIBI BKIIFOUAET Ha3BaHUE, TAK e YKa3aH aBTop,
MECTO, TOJ BhIoNHEHUs. Kak/blii craiin Ha3BaH, MPOHYMEPOBaH (3a UCKIIOYEHHUEM TUTYIBHOTO),
odopmiieHue (hoHa cnailioB HE0OOXOUMO MTPOBOJNUTH B CIIOKOMHBIX TOHAX, KOHTPACTHBIX IIBETY
BBIOpaHHOTO HIpUQTA.



8.3. TpeOoBaHus K PETUHHT-KOHTPOJIIO

Ha mucuunnuny BeineneHo 100 6amios:

1. Ha sk3amMeH BeiHOCUTCS 10 40 GamioB

2. Ha IpakTHKYM (mpakTrueckue padbotsl Ne 1 - Ne 10) - go 22 Gansos
3. Ha MOJyTBHBIC PAOOTHI:

Ne 1 - mo 10 Gamos

Ne 2 - mo 10 Gamos

4. Ha BBHITMIOJTHEHUE CAMOCTOSITEIIBHON pa0oTHI - 710 8 OaToB

9. VYYEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHUE
TACIHATLITAHBI (MOYJIST)

9.1. Pexomenayemasi iureparypa

9.1.1. OcHOBHas JqUTEpaTypa

Hudp

Jlureparypa

J1.1

Epmakos, KBanToBasi Mexanuka u kBantoBasi xumusi. B 2 4. Yacte 2. KBanToBas xumus,
Mocksa: FOpaiit, 2024, ISBN: 978-5-534-00128-0,
URL: https://urait.ru/bcode/538518

J1.2

Epmakos, KBantoBas MexaHuka v kBaHToBas xumus. B 2 4. Yacte 1. KBanroBas
Mexanuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-00127-3,
URL: https://urait.ru/bcode/538517

J1.3

CrenanoB, KBanToBas MexaHuka v kBaHToBas xumusi, Mocksa: IOpaiit, 2019, ISBN: 978-
5-534-10665-7,
URL: https://urait.ru/bcode/444811

JI1.4

bapanosckuii B. 1., KBantoBas mexanuka u kBantoBasi xumusi, Cankt-IlerepOypr: Jlans,
2022, ISBN: 978-5-8114-3961-4,
URL: https://e.lanbook.com/book/206195

J1.5

[upenscon B. I'., KBanTOoBas xumus. Monekyisl, MOJIEKYJIIPHbIE CUCTEMBI U TBEP/bIE
Tena : yuebHoe mocodue /i1 By3oB, MockBa: Jlabopatopus 3Hanuit, 2021, ISBN: 978-5-
93208-518-9,

URL: https://e.lanbook.com/book/172254

9.1.2. Jlono/iHMTEIbHASA JIUTEPATYPA

HIudp

Jlureparypa

J2.1

bonnapes, Kanamnukos, Cniupun, Kype o6meit ¢pusuku B 3 kH. Kaura 2:
ANIEKTPOMarHeTu3M, ONTHKa, KBaHTOBas (usnka, Mocksa: FOpaiit, 2024, ISBN: 978-5-
9916-1754-3,

URL: https://urait.ru/bcode/535754

J2.2

Edpemos, KBantoBas mexanuka, Mocksa: IOpaiit, 2024, ISBN: 978-5-534-04975-6,
URL: https://urait.ru/bcode/539571

J2.3

Byteipckas E. B., KomnbroTepHast XuMusi: OCHOBBI TEOPUHU U paboTa ¢ mporpaMMamMu
Gaussian 1 GaussView, Mocksa: COJIOH-ITPECC, 2011, ISBN: 978-5-91359-095-4,
URL: https://biblioclub.ru/index.php?page=book&id=226995

9.3.1 IlepevyeHb MPOrpaMMHOI0 o0ecreyeHust

Kaspersky Endpoint Security 10 qyiss Windows

Adobe Acrobat Reader

Google Chrome




4 | WinDjView

5 OpenOffice

6 HyperChem

7 Muorodynkrumonanbhbiii penaktop ONLYOFFICE
9

3.2 CoBpeMeHHBbIe TPodeccHOHATbHBIE 0a3bI JAHHBIX M HHGOPMALIMOHHbIE CIIPABOYHbIE

CHUCTEMBbI

—

Kypnaner American Physical Society (APS)

2 ApXUBBI )KypHAJIOB U3arenbcTa Nature

3 ApxuBbl )xypHasoB uznarenbcrBa The Institute of Physics

4 Pecypcel m3narenscTBa Springer Nature

5 BJI Web of Science

6 BJI Scopus

7 XKypnans! uzgarenscrsa Taylor&Francis

8 Kypnanst American Chemical Society (ACS)

9 Kypnanst American Institute of Physics (AIP)

10 BupTtyanbHblii YMTanBHBIN 327 AuccepTanuii Poccuiickoil rocynapcTBeHHONW OMOINOTEKH
11 i’ré;ggnrapnﬁ TBI'Y

12 |Hayunas snextponHnas 6ubnnoreka eLIBRARY.RU (nmoanucka Ha >KypHaibl)
13 |9BC Tel'Y

14 |9bC BOOK.ru

15 [9BC «Jlanb»

16 |9BC IPRbooks

17 [9BC «YHuBepcurerckas OnbIMOTEKA OHIANH

18 O9BC «IOPAUT»

19 |9BC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

AyauT-1 OobopynoBanue

3-243

KOMIIJICKT yqeGHoﬁ MC6CJ'II/I, KOMITBOTCPEL

3-226 KOMIUIEKT yueOHOU MeOeny, MUKIEepHbId nynbT, AyAHOKOMILIEKT, IHTepakTHBHAS
cucremMa, npoekTop, TelekoMMYHUKAIIMOHHbIE IIKA(BI, SKPaH, KOMIIBIOTED

3-227  |xommiekT yueOHOH Mebelu, MepeHOCHON HOYTOYK, IPOEKTOp, IKpaH

5-310 [Ipoektop Dxpan Kommbrorep (MOHUTOP, CUCTEMHBIH OJIOK, KJ1aB., MbIIlb) Jlocka -
1. Tpubyna -1 mwt. Kommuiekt yue6Hoi Mebenu

5-311 [Ipoektop Dxpan Kommbrorep (MOHUTOP, CHCTEMHBIH OJI0K, KJaB., MbIIIb) Jlocka -

1T, Tpubyna -1 mwt. Kommiekt yue6noit mebenu Crenp "llepuoanueckas tabauna

11. METOAUYECKHUE MATEPHUAJIBI U151 OBYYAIOHIUXCSA ITIO OCBOEHUTIO

JNCHUIIVINHBI

VYyebHOo-MeToANYEeCKOEe U HHPOPMAIIMOHHOE 00eCTIeUeHNEe TUCITUTIITHHBI




1) Pexomenayemas murepartypa

a) OcHOBHas UTEpaTypa:

1. Edpemos, FO.C. KpanTopas mexanuka / FO.C. EdppemoB. — Mocksa; bepnun: Jlupext
-Menua, 2015. — 457 c.: un. — Pexxum goctymna: mo noamnucKe. —

URL: http://biblioclub.ru/index.php?page=book&id=273446

2. bapanosckuii B. . KBanToBas Mexanuka v KBaHTOBast xuMus: y4e0. [Tocobue mis
cTyn. Beicil. y4ye0.3aBenenuii / B. U. bapanosckuii. - M.: M3gaTenbckuii HEHTp «AKageMuUs»,
2008. - 384 c Pexxum nocryna:

http://www.kinetics.nsc.ru/chichinin/books/spectroscopy/baranovskiiO8.pdf

0) lonomHuTebHAS TUTEPATYpA:

1. baiikos lO. A. KBanroBas mexanuka. YueOHoe nocodue. — M.: BUHOM.
Jlabopatopust 3nanuit, 2015. - 294 c. — DaexkTpoHHBIA pecypc. — Pexxum nocrymna:

http://biblioclub.ru/index.php?page=book&id=214306

2. Maiiep, W. I30panHbIe riaBbl KBAHTOBOM XMMHUU: JJOKA3aTEIbCTBA TEOPEM U BBIBO/I
dopmyi.: yuebHoe mocodbue / Maiiep U., nep. ¢ anrn. 3-e uzganue — Mocksa: JlabopaTtopus
3nanuii, 2017. — 385 ¢. — ISBN 978-5-00101-501-7.

URL: https://book.ru/book/923084

3. Hupenscon, B.I'. KBanTtoBas xumus. Monekyibl, MOJIEKYJISIpHbIE CUCTEMBI U
TBep/bIe Tena : yaeOHoe mocobue /s By30B.: yueOHoe mocodue / [lupenscon B.I'. 4-e uznanue —
M: JIaGopatopus 3Hanui, 2017. — 521 c. — ISBN 978-5-00101-502-4.

URL: https://book.ru/book/923090

4. Uponos, N.E. KBanToBas ¢usuka. OCHOBHBIE 3aKOHBI: yueOHOe mocodue / pomoB
N.E. 7-e uznanue — Mocksa: Jlaboparopust 3Hanwmii, 2017. — 259 ¢. — ISBN 978-5-00101-492-8.

URL.: https://book.ru/book/923061

5. Uponos, N.E. 3amaun o kBaHTOBO# (pru3uke.: yaebnoe mocodue / Uponos NLE. 5-¢
uznanue — M: Jlaboparopus 3Hanuii, 2015. — 220 ¢. — ISBN 978-5-9963-2958-8.

URL: https://book.ru/book/923957

6. Co6one, C.B. OcHOBHI HepensITHBUCTCKON KBaHTOBOM Mexanuku / C.B. Cobones. —
M: ®uzmatiurt, 2017. — 143 c.: rpad. — Pexxum mocTymna: 1o mojamucke. —

URL: http://biblioclub.ru/index.php?page=book&id=485503

7. Benpunckuii P.B. KBanToBast Mexanuka. PocroB-na-/lony: FOxHbIl (enepanbHbIi
yauBepcuteT, 2009. -384c.

Pexxum noctyma: http://www.phys.sfedu.ru/web/teor/Quantum1.pdf

8. ne, bpoiine N36pannbie Hayunble Tpyasl. T. 1. CTaHOBIIEHNE KBAaHTOBOW (DH3HKH.
Pa6otsr 1921 — 1934 ronos / Jyu Bpoiines ne. — M.: Jloroc, 2010. — 556 ¢. — ISBN 978-5-98704
-505-3. — TexkcT: aneKTpoHHbIN // DiekTpoHHO-0ubauoTeunas cucrema [PR BOOKS:

URL: http://www.iprbookshop.ru/9061.html

9. Tonmaués, B. B. KBa3zukiiaccuueckast 1 KBaHTOBasi TeOpHsi aToma Bojiopoja / B. B.
Tonmaués, @. B. Ckpunauk. — Mocksa, WxeBck: PerymnspHas u xaoTuueckasi [MnHaMHUKa,
NxeBcKkuit MHCTUTYT KOMIBIOTEPHBIX uccieaoBanuii, 2008. — 132 ¢. — ISBN 978-5-93972-642-
9. — TekcT: aneKkTpoHHBIH // DnekTpoHHO-O0nbmoTeynas cuctema [IPR BOOKS:

[caiiT].URL: http://www.iprbookshop.ru/16538.html

10. bamamos, B. B. Kypc kBanToBoii Mmexanuku / B. B. banamos, B. K. JlonunoB. —
Mocksa, MxeBck: PerynsipHas u xaotnueckas quHamuka, 2001. — 336 c. — ISBN 5-93972-077-3.
URL: http://www.iprbookshop.ru/16546.html

11. Upimesckuit, P.B. KBaHTOBO-XMMHUECKHE PacUEThl MEXAaHU3MOB XUMUYECKHIX
peakuuii: yueOHo-MeToanueckoe nocodue / P.B. Lpimesckuit, I'.I". T'apudzsunosa, .M.
Xpankosckuil. — Kazane: KHUTYVY, 2012. — 88 ¢. — ISBN 978-5-7882-1301-9. — Teker :
ANIEKTPOHHBIH // DnekTpoHHO-O0nbauoreunas cucrema [IPR BOOKS :

http://www.iprbookshop.ru/62178.html

12. HopanoBuy, /[. A. OCHOBBI KBAHTOBO-MEXaHUYECKHUX MPEICTABICHUI O CTPOCHUH
aToma : yuebHoe nocooue / JI. A. Hopanosuu. — PoctoB-Ha-/lony: U3narensctBo FOxxHOTO
denepanpaoro yuusepcuteta, 2011. — 100 ¢c. — ISBN 978-5-9275-0852-5. — Tekcr:
AIIEKTPOHHBIH // DnekTpoHHO-O0nbmuoreunas cucrema IPR BOOKS: [caiit].



URL: http://www.iprbookshop.ru/47053.html

2) IlporpamMmmMHoOe o0ecrieueHue

a) JIunieH3noHHoe rnmporpaMmMHoe o0ecreyeHue:

* Microsoft Office

* Microsoft Windows

* Gaussian, GaussView, HyperChem, Chemoffice

0) CBOOOIHO pacIpoCTpaHsIeMOe MPOTrPaMMHOE O0eCTICUeHHE
* Google Chrome

» Avogadro, Gamess, Shrodinger

* MarvinSketch

3) CoBpemenHbIe podecCOoHaTbHbIC 0a3bl JAHHBIX U WH()OPMAIIMOHHBIE CIIPABOYHEIE
CHUCTEMBI

* OBC «ZNANIUM.COM» www.znanium.com;

* OBC «YuuBepcurerckas oubimoreka onnaitny» https://biblioclub.ru/;

* OBC «Jlanby http://e.lanbook.com

4) Ilepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «HTepHeT»,
HEOO0XOIUMBIX JUIsl OCBOEHHSI TUCLIUILIMHBI

* DniekTpoHHas oopazoBatenbHas cpena TBI'Y http:/Ims.tversu.ru

» Hayunas 6ubnuorexa TBI'Y http://library.tversu.ru

* Caiit o xumuu http://www.xumuk.ru/

* Caiit xumuueckoro (akynprera MI'Y
http://www.chem.msu.ru/rus/teaching/phys.html

V1. Metonuueckne Matepuasl JjIsl O0Y4arOIINXCsI IO OCBOCHHUIO JTUCIUTIITUHBI

1. YuyeOnas nporpamMma

I. BBEAEHUE

IIpenMer kBaHTOBOM MexaHMKU. KBaHTOBasi MEXaHMKA U KBAHTOBAs! XUMUSL.

OcHOBHBIE 3TaIlbl pa3BUTHsI KBAHTOBOM Teopuu. Cil0jkHas CTPyKTypa aToMa
(9KcIIepUMeHTaIbHBIE l0Ka3aTenbcTBa). KBaHTOBas Teopus cera Ilnanka — DiiHmreitHa. SnepHas
mojenb atoma Pesepdopaa. Teopust bopa (ocHoBHBIe nocTynathl). KBantoBsle uncina. [IpuHummn
[Taynu. IpaBuno Xynna. CootHomenue ne bpoiins. [Ipunuun Heonpenenennoctu I eitzenodepra.
Bonnosas mexanuka lIpeaunrepa u MaTpuuHas MmexaHuka [ eifsenOepra (3KBUBaJIEHTHOCTh (POPM).
CoBpeMEHHOE COCTOSIHUE.

II. MATEMATUYECKUI ATIITAPAT KBAHTOBOU MEXAHUKU

ITonsarue onepatopa. JInHeiHbIe U caMOCONPsKEHHBIE (IPMUTOBBI) ONIEPATOPBHI.
CobcTBeHHbIE QYHKIMH U COOCTBEHHBIE 3HAUEHUS OllepaTopoB. MaTpuyHoe npecTaBlIeHUE.

III. OCHOBHBIE TTOCTYJIATEI KBAHTOBOI MEXAHUKU

BonnoBas pyHKIMS KaK QYHKINS COCTOSHUSL CUCTEMBI; €€ (PU3NYECKUIT CMBICIL.
Jlunamuueckue nepeMeHHble U onepaTopsl. Mi3mMepsiemble 3HaUEHUS

(bu3MYeCKUX BEJIMYMH KaK COOCTBEHHBIE 3HAYEHHSI ONIEPATOPOB, MPEACTABIIAIOMINX TaHHYIO
BennurHy. Bpemennoe u cranronapaoe ypasHenue llpenunrepa. BonHoBast pyHKIMs crucTeMbl
yactull (6030HOB U pepMUOHOB). [IpUHIUN TOXKIECTBEHHOCTH YaCTHII.

IV. YI'JIOBBIE MOMEHTHBI KBAHTOBBIX CUCTEM

VYrnoBble WM MEXaHUYECKHE MOMEHTHI YaCTHI[: OPOUTATIBHBINA, COOCTBEHHBIN U TOJIHBIM.
[TepectanoBOUYHBIE cOOTHOIIEHUsI. KBaHTOBaHNE MOMeHTa UMITYJIbca. COOCTBEHHbIE 3HAUEHUS U
coOcTBeHHbIe QyHKIMHU. CloXkeHrne MOMEHTOB. BekTopHas Mozens.

V. KBAHTOBAS MEXAHUKA ITPOCTBIX CUCTEM

YacTuia B TOTEHIHAIBHOM SIUKE. ["apMOHHUYecKril ocuriutaTop. XKecTkuid poTaTop.
3amaua 00 aTome BOAOpOaa. DHEPrus aTromMa. PaauaibHbie U YTIIOBBIE BOJHOBBIE ()YHKIIUH.
KBanToBsie uncia. Atomusie opoutanu (AO).

VI ITPUBJIMDKEHHBIE METO/bI PEIHEHW A 3ATAY



Teopust BO3MYIIEHUH 711 CTALIMOHAPHBIX COCTOSIHUM B OTCYTCTBUE U MPU HATUYHH
BBIPOXKICHUA. BapranoOHHbBINM MPUHIMIT B KBAHTOBOW MEXAaHUKE U BAPUALIMOHHBIN METO/.

VII. OBIUE BOITPOCHI KBAHTOBOI XUMUU

MonekynsapHas mozaenb. Koopaunatel. Ypasuenue Ipeaunrepa ajist MOJIEKYISIPHOM
cuctembl. Paznenenue nepeMeHHbIx. Annabatudeckoe npudmmkenue (nmpubdmamkenue bopHa-
OrnmenreiiMepa). DiekTpoHHOe ypaBHeHue [lIpenuarepa u ypaBHeHHE IS SACPHBIX JIBYOKCHHI.
DHepreTudyeckue COCTOAHUS MOJieKyl. BeposTHocTH KOHGUTYpaluii siiep U JIEKTPOHOB.

OnnosnexkrponHoe npudamkenue. Opourtanu. Teopun BaneHTHBIX cBszelt (BC) u
MOJIEKYJIApHBIX opouTtaneir (MO).

CamocornacoBannoe noisie (CCII). Meton Xaptpu-®oxka (X®D): orpannderusiii (OXD) u
HeorpannueHHbIH (HX D). Yyer anekTpoHHO# KOppesiiuu. MeTo1bl KOHPUTYPaITnOHHOTO
B3aumoeiicteus (KB) u MHOTrOKOH(pUTYpanonHoro camocoriacosanHoro noist (MK CCII).
Teopus Bo3mymennit Memiepa-Ilineccera (MII) 2-ro u 6051€e BBICOKMX MOPSIIKOB.

[Mpubmmxenne MO JIKAO. Ypasuenus Xaptpu - @oka - Pyraana. Opouranu
cnetitepoBckoro tuna (OCT). I'ayccoBbl pynkmmu (I'®). bazucHbie HAGOPHLI.

Hesmmupuueckue pacuers (ab initio). Metoast MO JIKAO CCII, MO JIKAO CCIT KB,... .

[Honyamnupuueckue pacuersl. [Ipocroit meron Xrokkens (MOX), paciupeHHbIH METOT
Xrwokkens (PMX), merox ITapuszepa - [1appa - [Tomua (IIIT).

[Tpubmmxenune wHynesoro nuddepenmansHoro nepexpoanust (HIT). Meroasr ITTTATT/1,
[IIALL/2, TIIATL/C; YITATL, MYTIAT/ 1, MYTIATL2, MUTIATL/3, 3UTTATL/1, 3YITAIT/C.
[Tpenedpesxenue nByxaroMubM nuddepennuansasiM nepexpoiBanuem (I, MITAIT). Mertoast
AMI (Aycrunckas mozaens-1), PM3 u T.4.

[Iporpammubie kommnekebl GAUSSIAN (GAUSSIAN-85, GAUSSIAN-98, GAUSSIAN-
03,...), GAMESS (CIIA, Aurnus, Poccust — MI'Y), HyperChem (Student HyperChem,
HyperChem Professional Release), MOPAC u np.

VIII. KBAHTOBAS TEOPUS XUMHWYECKO CBS3U

KBaHnTOBast TEOpUS XUMHUECKOM CBSI3H U MEXKMOJEKYIISIPHBIX B3aUMOJECHCTBUM, THUITbI
XUMHUYECKOH CBS3U. 3aTpyJHEHUS KIACCUYECKOM TEOpUU U UX pellleHUE B 00bEINHEHHOM METO/E.
Teopemsl, UCTIOIB3yEMbIE IIPU OMMCAHUN XUM. CBS3H a) CHJIOBBIM METOJIOM: Teopema DpeHdecTa U
teopema ['enpmana-deitHMana, 0) SHEPTETHUECKUM — TeOpeMa BUpHaIa.

IX. KBAHTOBAS XUMMS XUMUYECKHX PEAKIIUI

[1yTh peakuuu U KOOpAMHATA PEaKlIMK Ha MOTEHIMAIbHOM TOBEPXHOCTH B 3JIEMEHTAPHOM
akTe XuMHueckoil peakuuu. Ilepexoqnoe cocrosinue. Koppens-nmonnsie npasuia Byasopaa -
Xogmana. Teopus rpaHudHbIX opOuTanei Oykyun



