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1. HEJIM U BAJAYHN JTUCHUTIJIMHBI
Hean ocBoOeHNs AUCHUNIIMHBI (MOIYJISA):

KBanToBas MexaHMKa — TEOPETUUECKUM pa3zien GU3UKH, PaCCMATPUBAIOITUN MEXaHUKY
JBM)KCHUS MUKPOYACTHII (3JIEKTPOHOB, MMPOTOHOB U T.1.). OHA MO3BOJISIET OMUCATh KBAHTOBBIC
cucteMbl. KBaHTOBasi XUMUSI — TEOPETUUECKAsT OCHOBA MIPE/ICTABIICHU COBPEMEHHOM XMMUYECKOMN
Hayku. Cozepanue TUCIUILIMHBI “KBaHTOBasi MeXaHMKA U KBAaHTOBAs XUMHUS~ OMPEACICHO
CJIEIYIOIIUM 00pa3oM:

-OCHOBHBIC ITOCTYJIAThI 1 MaTeMaTHYeCKUI aIrrrapar KBaHTOBOU MCXaHUKHU,
-OCHOBHBIC ITOJIOKEHHS KBaHTOBOM XHUMHU,

~-HCOMITUPHUYCCKUEC U ITOJTYOMIIMPUICCKHUEC MCTOAbI U3YUCHUA SJICKTPOHHOI'O CTPOCHUA
ATOMOB U MOJICKYIJI;

-Ka4YC€CTBCHHAs TCOpUA peaKHHOHHOﬁ CIIOCOOHOCTH

[{esnb TUCUUIIIIMHBI — MO3HAKOMUTD CTYJICHTA C UACSIMUA U METOIAMU KBAHTOBOW MEXAHUKHU U
KBaHTOBOH XMMUH, COCTABJISIFOIIIMX OCHOBHOM TEOPETUIECKHI (PyHIAMEHT COBPEMEHHON XUMUHU.

3agaun:

— PACKpPbITh OCHOBHBIC IIOHATHA MU IIOCTYJIAThI KBaHTOBOfI MEXaHUKMH,

— IIOMOYb CTYJICHTaM OCBOMTh MaTEeMAaTHUYCCKUI armapaT KBAHTOBOW MEXaHHKH

— c(OpMHUPOBATH y CTYJCHTOB YMEHHE IPUMEHSATh MaTeMaTHYCCKUI armnapat
KBaHTOBOﬁ MCXaHUKHU IJId pCIICHUA KOHKPCTHBIX KBAHTOBOMCXaHUYCCKUX 3a1a4

— IIOKA3aThb FJIY6I/IHy B3aNMOCBJsI3U KBaHTOBOﬁ MCXAaHUKHN U KBaHTOBOfI XUMHUHU

— BbIpa0OTaTh YMEHHE PUMEHEHHUS 3HAHUH O HEAMITMPUICCKUX U TOJYIMITHPHUCSCKHX
METOJIaX IPH paboTe C MPOrpaMMHBIM 00eCIICYCHHEM JUCIIUILIMHBI U T.JI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
ukn (pazgen) OIT: B1.0
TpeOoBaHus K NpeABAPUTEIbLHON MOAT0OTOBKE 00y4ar0IIerocs:

duznueckass XUMHS

MeToanka Hay4HOTO UCCIEA0BAHUS
Oprannueckasi XUMus

AHanuTHueckas XUMHS

dusnka

MaremaTuka

Hosrie nndopmarimonHbie TEXHOIOTUH
Crtpoenue BemecTna

HNudpopmaruka

Heoprannueckas xumus

JMCHMIIMHBI (MOAY/IH) U IPAKTHKH, 1JI51 KOTOPbIX OCBOeHHE JAHHOW JUCIUNIMHBI
(MoayJisi) He00X0AMMO KaK MpeauecTBYIOLIee:

Hayuno-uccnemnoBarenbckas pabora
duszndeckas XUMUS

JIOIMOTHUTEIBHBIC TIIaBBl KBAHTOBOM XUMHU
N36panHble raaBbl GU3NUECKON XUMUU
Kpucramnoxumus

du3nyecKrue METOAbl UCCISIOBAHUS
Du3uKo-XUMHUYECKHAE MOICITH
[IpennurmioMHas mpakTHKa

Crepeoxumust



U Jp.

3. OBBEM JUCHUITVINHbI

O01as TPYA0eMKOCTh 4 3ET
YacoB 110 yueOHOMY IIaHyY 144
B TOM YHCJIE:

ayIUTOPHBIC 3aHITHS 54
CaMOCTOSTENbHAs paboTa 43
JacOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIbTATBI ObYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C IINTAHUPYEMBIMMU PE3YJIbTATAMU OCBOEHUA

OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-3.1: ITpuMeHsieT TEOPETUYECKUE U TTOTYIMIUPUIECKUE MOJCIIH MIPU PEIICHUH 3a/1a4
XUMHYECKON HAIPABIECHHOCTH

VYposens 1

VYposens 1

VYposens 1

COBPEMCHHBIMH KOMIIBIOTCPHBIMU TCXHOJIOTUAMM, IPUMCHACMBIMU ITPH
00paboTKe Pe3yaIbTaTOB HAYYHBIX IKCIIEPUMEHTOB B cOope, 00padoTke,
XpaHEHUH M IepeIadyu HHPOPMAIIMH IIPH MPOBEJACHUN CaMOCTOSTEIIbHBIX
HAYYHBIX UCCIICOBAHMUM, METOAaMH U OCHOBHBIMH IPOTrPAMMHBIMHU
CPEICTBAMHU JIJISI MOJICKYJISIPHOTO MOJICIIMPOBAHHS,

-Hanucarth ypaBHeHue [Ipenunrepa s MpoU3BOILHON MOIEKYJISIPHOMN
CUCTEMBI U IIPOBECTH Pa3/ICIICHNE €T0 Ha COCTABHBIC YaCTH;

- BBECTH MMOTCHIUAIBHYIO (JIEKTPOHHYIO) IIOBEPXHOCTH MOJICKYJIBI KaK
(GYHKIIHIO SICPHBIX TAPAMETPOB U JaTh €il XapaKTEPUCTHKY

- 3aIIMCaTh BOJIHOBYIO (DYHKIIMIO M SHEPTHUI0 MHOT'O3JICKTPOHHOM CHCTEMEBI B
OJTHORJICKTPOHHOM TPUOJIMIKESHUH;

- PacKpBITh OCHOBHBIC TPHOIMIKEHHS, UCIIOJIb3YEMbIC B KBAHTOBOW XUMUHU

-OCHOBHBIE TIOCTYJIaThl U MaTEMaTUYECKUN annapar (JINHEHHbIE SPMUTOBBI
orepaTopsl) KBAHTOBOM MEXaHUKU

- OCHOBHBIE OIIEPATOPhl KBAHTOBOW MEXAHWKU U YPAaBHEHHUS Ha
cOOCTBEHHBIE 3HAUEHUS ONEPATOPOB C COOCTBEHHBIMU (DYHKIIHUAMU;

- BO3MOXHOCTH HEOMIIUPUYECKHUX U TIOTYIMIIUPUUECKUX METOAOB IS
KOJINYECTBEHHOT'O (TTOJIyKOJIMYECTBEHHOT'0) ONUCaHMS AJIEKTPOHHOTO
CTPOEHUS MOJIEKYJ (IO OTJENBHBIM KJIaccaM COeIMHEHUH);

- KBAHTOBOXMMMYECKOE OIMCAHUE aTOMa, MOJIEKYJIBI, DJIIEMEHTAPHOT O aKTa
XUMHUYECKOW peaKkuu

OIIK-3.2: Mcnonb3yeT cTaHIapTHOE MPOrpaMMHOE 00€CTIeUeHHE MTPU PEIICHUH 3a/1a4
XUMHYECKON HApaBICHHOCTH

VYposens 1

VYposens 1

Yposens |

- OCHOBaMH pabOThI CO CTaHJIAPTHBIM IMPOTPAMMHBIM 00€CTICUCHHUEM,
naketamu Office: Word, Paint, Exel, PoverPoint u ux BeG-Bepcusimu

- crtocobamu OPMHUPOBAHUS BXOTHOTO BEIYHCIUTEIILHOTO AJITOPUTMA B
"byiokHOT"

[lepeueHb CTaHIAPTHBIX IPOTPAMM, yCTaHABIMBaeMbIX Ha TU4HbIN [1IK u B
pabodeM Kiacce, a Tak e OCHOBBI Pa0OTHI C HUMH

OT00pa3uTh JIEMEHTHI TIPeAJIaraeMou 3a1a9l XUMUYECKON
HAIMpPaBJICHHOCTH U MPEMIOKUTE ITYyTh PCIICHUA:

1. B BUi€ SI3bIKOBOM 3amucu

2. B BuJIe TpauIeCcKON CXEMBbI

3.B BUJC BXOAHOTI'O ITIaKE€Ta K KBAHTOBO-XHMHUYECKOMN nmporpamMmme

OIIK-4.1: Ucnonp3yeT 0a30Bble 3HaHUS B 00JIaCTU MaTeMAaTUKH U (PU3UKYU MpU
IUTAHUPOBAHUM PA0OT XUMUYECKOM HAIIPaBIEHHOCTH

VYposens 1

MCTOJdaMHU BBIYMCIICHUA HHTCIPAJIOB
MCTOdaMU MMOCTPOCHUSA TPECXMCEPHBIX 00BEKTOB Ha INIOCKOCTH M HaBBIKAMU



Yposens |

VYposens 1

paboOTHI C HUMU
crocobaMu Onpe/esieHrs BHYTPEHHUX KOOPINHAT MOJIEKYJIbI
HaBBIKAMH MTOCTPOCHUSI MOJIEKYJISIPHOM MMapaMeTPU30BAHHON Z-MaTpHULIbI

MOCTPOUTH KBAHTOBYIO CUCTEMY B JIaOOpATOPHOI CUCTEME KOOPIMHAT
3aJ1aTh MOJIEKYJIy uepe3 KOOPAUHATHI siiep (KOOpAUHATHBINA METO.)
HamucaTb Z-MaTpUIly MOJEKYJISPHOU CUCTEMBI

Hanucatb ypaBHeHue Lllpenunrepa mig atoma Bogopoa

®opMyJibl KHUHETUYECKON U TOTEHUHAIBHON S3HEPTUH, YTIIOBOM CKOPOCTH,
WHEPLMH, ONMCAHUE JICKTPOHA-BOJIHBI U 3JICKTPOHA -4aCTHUIbI, IOHATUE
TEPMODJIEKTPOHHON 3MHUCCUU U T.JI.

CrocoObl MOCTpOeHUs MaTpull U AudPepeHInanbHbIX YPaBHEHUH,
HEOIPEEICHHBIX UHTETPAJIOB U CUCTEM YPAaBHEHUI, TEOPEMBI CUHYCOB U
KOCHHYCOB, U T.[I.

OIIK-5.1: Ucnonp3yeT coBpeMennbie IT-TrexHnonoruu npu coope, anaauze, 00padoTKe 1
MPECTaBICHUN UHPOPMALIUU XUMHUYECKOTO TPODHIIS

VYposens 1

VYposens 1

VYposens 1

HaBBIKAMH TOJIb30BATEIIS KaK OT/ACIIbHBIX KBAHTOBO-XUMHYECKUX
nporpamm, Tak u tunuyHoro I10.

CIIOCOOHOCTBIO K MOJIEKYJISIPHOMY TU3aliHy U 3CTETUYECKUM MBILIUICHUEM
TOYHBIM U OBICTPBIM MBICTUTEILHBIM aHAJTU30M TE€MBI JIJIsl PAaBUIILHON
($hOpMyYTUPOBKU MTOMCKOBOTO 3apOca B CETH UHTEPHET

CoBpeMeHHBIE TTAKETHI KOMITBIOTEPHBIX MPOTPAMM, UCTIOIB3YEMBIX TIPH
KBAaHTOBO-XMMHYECKHX BBIUUCIICHUSAX U 00pab0OTKe X pe3yJibTaTa:
GAMESS, GAUSSIAN, Avogadro, Shrodinger, GiperChem u T.1.
CoBpeMEHHbBIC TTOMCKOBBIE CUCTEMBI ISl UCCIICIOBAHMS aKTyaIbHOCTH U
MOMCKA MAaTE€PUAJIOB MO MOCTaBICHHON TeMe

COOTHOCHTH (DOPMYJISIPHOE MTPE/ICTABIICHIE BEIIESCTBA C POCTPAHCTBECHHBIM
CTPOCHUEM

BBIOMPATh HAUOOJIEE IPOCTOM MyTh MOJICKYJIIPHOTO TU3aiiHa MEXTY
00JBIITUM pa3HOOOpa3UeM €ro SJIEMEHTOB

OCYIIECTBIISATH TTOUCK 10 Web-cpelie JaHHBIX XUMHYECKOTO CTPOCHUS,
HIIEMEHTOB '€OMETPUU MOJIEKYJ, XUMUYECKUX U (PU3HUUECKUX CBOWUCTB, U
JIpyroro MaTepuaia, He0OX0IMMOTO /TSl BBIMOJTHEHUS MTPAKTHYECKUX padoT
M0 KBAaHTOBOW MEXaHUKE U KBAHTOBOW XUMUH

OIIK-6.1: IIpencrasnsier pe3ynbTaTel paboOTh B BUE OTYETA MO CTAaHAAPTHOM hopme Ha

PYCCKOM SI3bIKE
Yposens 1

VYposens 1

Yposens |

OOIIMPHBIM CIIOBAPHBIM 3aM1aCOM M 3HAHHUEM PYCCKOTO SI3bIKa

HABBIKAMU CO3JIaHUs U pa0dOTHI ¢ JOKYMEHTAMHU Ha KOMITbIOTEpE,
o(opMIIeHHS TTPE3EHTAIHH

CIOCOOHOCTBIO YTEHHUS BXOJAHBIX M BXOJIHBIX MTAKETOB HEKOTOPHIX KBAHTOBO-
XUMUYECKHUX TTPOTrpamMm

0(OpMUTH J1a0OPATOPHYIO paboTy, MPAKTHUECKYIO PaboTy, TeMy
CaMOCTOSITENILHOM pa0bO0ThI, KOHTPOIBHYIO PabOTy U T.1I. B OyMakHOH U
AIIEKTPOHHOHU (hopme

TPaMOTHO CTPOUTH MPEIOKECHUS Ha PYCCKOM SI3bIKE

MIPOBECTH M 00OOCHOBATH OTJIMYNE BXOHBIX M BXOJIHBIX MTAKETOB HEKOTOPHIX
KBaHTOBO-XUMHUYECKHUX MTPOrpaMM

cnoco6b! oopmiteHus: nHGopMaluu

MeTO/Ibl pabOThI C OCHOBHBIMU Opay3epamMH U CTaHAAPTHBIM IPOrPaMMHBIM
o0ecrieyeHneM, yCTaHABIMBAEMbIM Ha MEPCOHAILHBIA KOMITBIOTEP
OCHOBHBIE ITpaBHJIa pabOTHI C TEKCTAMH, TOCTPOCHHUS U COTTIACOBAHMS
MIPEIOKEHU I

OIIK-6.4: '0TOBUT Ipe3eHTAIHIO 110 TeMe pabOThI U IPEJCTABIISIET €€ Ha PyCCKOM U

AHTIUNCKOM S3bIKaX



HaBBIKaMU pa0oTHI ¢ TpaUueCKUMHU, TEKCTOBBIMU pPEIaKTOPaMHU U
penakTopamMu u300pakeHuid, maketom PoverPoint
YMEHHEM OCYIIECTBIISITh MOMCKOBBIC 3aIIPOCHl HA HHTEPHET-pecypcax u

FpaMOTHOfI PCYbIO U IMPABUJIBHBIM HU3JIOKCHUEM MBICJIM Ha PYCCKOM S3bIKC

BBIICTIUTH 11€JU, 331a4u, O0BEKThI, METOIbI, COJEPKaHUE, BHIBOABI
0TOOpaTh WILTIOCTPALIMOHHBIN, TpadUUECKHI U TEKCTOBBIA MaTepua JiIs

paboTaTh C UHTEPHET-PECYPCAMHU U DIIEKTPOHHBIMU 0a3aMu TAHHBIX

VYposens 1

ANEKTPOHHBIX 0a3ax JaHHBIX
Yposens 1

MIpe3eHTaINH

MPE3EeHTALIUU
Yposens 1

npaBmiia OpOPMIICHUS U TaMILUIEHC MpeCTaBlICHUs TPE3CHTALUN
AJEKTpOHHBIE Oa3bl JAaHHBIX, B TOM YUCJIE XMMHUYECKON HApaBICHHOCTH,
IIOMCKOBBIE HHTEPHET-PECYPCHI

5. BUAbI KOHTPOJIA

Buasl KOHTpOJIL B ceMecTpax:

OK3aMCHbI

| 6

6. SAI3BIK IIPEIIOJJABAHUA

SI3BIK IIperogaBaHus: pyCCKU.

7. CTPYKTYPA U COJAEP)KAHUE JUCHUILIMHBI (MOJY.JIST)

Kon HaumeHnoBaHue pa3iesioB u Bun Cemectp | HacoB | Uctou- | [Ipumeuan-
3aHAT. TeM 3ansaTus | / Kypce HUKH ue
Pa3nen 1. Beenenue
1.1 |BBenenue Jlex 6 1
Pa3znen 2. Maremarnueckuit
arnmnapaT KBaHTOBOM MEXaHUKHU
2.1 |[Maremaruueckuii anmapar Jlex 6 2 JI1.1JI1.2
KBaHTOBOW MEXaHUKHU JI1.3J11.4
JIL.5J12.1
JI2.2J12.3
2.2 |Maremarnueckuii anmapar IIp 6 4
KBAHTOBOI MEXaHUKH
2.3 |Maremaruueckuii anmapar Cp 6 5
KBAHTOBOI MEXaHUKH
2.4 | Marematnueckuii anmnapar DK3aMeH 6 3
KBAHTOBOI MEXaHUKH
Paznen 3. OCHOBHBIE TOCTYJIAThI
KBAaHTOBOM MEXaHHKHU
3.1 [OcHoOBHBIE MOCTYIATHl KBAHTOBOM Jlex 6 2
MEXaHUKH
3.2 | OcHOBHBIE MOCTYIAThl KBAHTOBOM IIp 6 4
MEXaHUKH
3.3 [OcHoOBHBIE TOCTYIATHI KBAHTOBOM Cp 6 5
MEXaHUKH
3.4 | OcHOBHBIE OCTYNAThl KBAHTOBOW | DK3aMeH 6 3
MEXaHUKU




Pasnen 4. YrioBble MOMEHTEI
(MOMEHTBI UMITYJIbCA)

4.1

VYTr0BbIe MOMEHTHI (MOMEHTHI
HMITYJIbCA)

Jlex

4.2

VYT10BBIC MOMEHTHI (MOMEHTBI
HMITYJIbCA)

Ip

4.3

VYT10BBIC MOMEHTHI (MOMEHTEI
HMITYJIbCA)

Cp

44

VYT10BBIE MOMEHTHI (MOMEHTHI
HMITYJIbCA)

DK3aMeH

Pa3nen 5. KBanTtoBasg MexaHuka
MIPOCTHIX CUCTEM

5.1

I(BaHTOBaHlwexa}ﬂiKaI]pOCTEJX
CHCTCM

Jlex

52

I(BaHTOBaHlwexa}ﬂiKaI]pOCTEJX
CHUCTCM

Ilp

5.3

](BaHTOBaHlwexa}ﬂdKa]]pOCTEJX
CUCTEM

Cp

5.4

](BaHTOBaHlwexa}ﬂdKa]]pOCTEJX
CUCTEM

DK3aMeH

Paznen 6. [TpubnnxEnnbie
METO/Ibl PELICHHUS 3a0a4

6.1

[TpuGmmxEHHBIC METOTBI
peLIeHHUS 3334

Jlex

6.2

[TpuGmmxEHHBIC METOTBI
pelIeHus 3a71a4

Ilp

Paznen 7. O6mume Bompockl
KBaHTOBOW XUMUH

7.1

OO6m1re BOIIpOoChl KBAHTOBOM
XUMHU

Jlex

7.2

OO6m1re BOIpoChl KBAHTOBOM
XUMHU

Ilp

7.3

OO6m1re BOIIpoChl KBAHTOBOM
XUMHU

Cp

10

7.4

OO6m1re BOIpoChl KBAHTOBOM
XUMHU

DK3aMeH

Pazpgen 8. KBantoBas Teopus
XUMHYECKOU CBSI3U

8.1

:KBaHTOBaHTCOpHH)ﬂﬂMquCKOﬁ
CBsA3U

Jlex

8.2

KBaHTOBaHTCOpHHXHMquCKOﬁ
CBA3U

Ip

8.3

KBaHTOBaHTCOpHHXHMquCKOﬁ
CBA3U

Cp

8.4

KBaHTOBas TEOpUS XUMHUYECKOU
CBSA3U

DK3aMeH

Pasznen 9. KBantoBas teopust
XUMHUYECKHUX peaKuil

9.1

}<BaHTOBaﬂT€OpHﬂ)ﬂﬂMquCKHX
peakuuii

JIek

9.2

}<BaHTOBaHT€OpHﬂ)ﬂﬂMquCKHX
peakuuii

9.3

KBanTOBas TeopHsi XUMHUYECKHUX
peakuuii

Cp




9.4 | KBaHTOBas TeOpUst XUMUYECKUX | DK3aMeH 6 2
peakuui

Cnncok 06pa3oBaTe/ibHbIX TeXHOJIOT Uil

1 |[AxTuBHOE CitylIanue

TexHonoruu pa3BUTUS JU3aNH-MBIIUIEHUS

Nudopmarnmonusie (u(poBbIe) TEXHOJIOTHH

NrpoBbie TEXHOJIOTUH

[, B = SN BRVS T I \S)

HpOCKTHaﬂ TECXHOJIOTHA

8. OHEHOYHBIE MATEPHAJIbI IJI51 IIPOBEJEHUNA TEKYIIEA "
ITPOMEXYTOYHOU ATTECTALLUU

8.1. OueHoYHBbIC MaTepHAJIBI /ISl IPOBEICHHUS TeKylIIeld aTTecTalul

1. Bux: npaktuueckue padboTsl Ne 1 - Ne 10 - o 20 6anmnos (1o 2 Gamia Kaxmast)
croco0: Ha KOMIIbIOTEpPE
pe3ynbTaThl: 0opMIIeHBI B BUe MpoekTa - OhopMIeHHBINH IPOeKT- 2 Oaia

2. BUL:

MoayiabHas padora Ne 1 - no 10 6amios

Mo tysibHas pabota Ne 2 - o 10 6amioB

CIIOCO0: TpaaUIIMOHHBINA

pe3yNIbTaThl: 0(OPMIICHHBIC 110 33JaHII0 OYMaXkKHbIC OJJaHKU C PEHICHUSIMH

3. BUJ: BBIIOJIHEHHE CAMOCTOSITEIILHOM paObOTHI - 10 8 OallJIOB
croco0: Ha KOMITbIOTEPE
pe3yJIbTaThl: OTYET, MPE3CHTAIMA Ha PYCCKOM U aHTJIUHCKOM SI3bIKaX,

8.2. OneHo4ynbie MaTepHAaJIbl JJIsl IPOBEACHHUS NIPOMEKYTOYHOM aTTeCTalluH

TeMbl NpaKTUYECKUX 3aHATHM.

1. Metoasl 0TOOpakeHHsT MOJIEKYJT B IPOCTPAHCTBE. Z-MaTpHIla U IEKAPTOBBI KOOPIUHATHI.
CriocoObl uX pelieHus B KBAHTOBOW XMMHUU

2. KBaHTOBO-XMMHUYECKUE PACUETHBIE IPOrPaMMbI M KOMILIEKCHL. Bo3moxkHOCTH 1
HEJO0CTaTKH.

3. IIporpamMMBbI-BU3yanu3aTopsl

4. Pacuernsle 6a3ucsl. Kinaccuduxarmu 6a3ncoB. OCHOBBI TOCTPOEHHS 0a3UCOB PA3IUYHBIX
6azucos. Pacmmpennsie Habops! [Tonmia.

5. Metoas! Beruncienus pyHKIMoOHaNa, ucnoiab3yembie B DFT.

6. PaguanbHble U yrioBble BOJHOBBIE GYHKIUH B pubimxeHnu bopHa-Onnenreiimepa.
Pa3znenenne nepeMeHHBIX.

7. CraninoHapHbIE COCTOSTHUS MOJIEKYJIApHOU cuctemsl PacunteiBaemblie MeTooM MO
JIKAO.

8. Pactipeenenue 3NeKTpOHHOM INIOTHOCTH MOJIEKYJT B TepmuHoiorun QTAIM.

9. Onpenenenre BHyTPUMOJIEKYIISIPHBIX 3(()EKTOB yepe3 ANEeKTPOHHbIE CBOMCTBA MOJIEKYI.

10. Onpenenenue CBOWCTB XMMUUECKUX CBSI3€H Yepe3 TOMOJIOTHIO JIEKTPOHHOM MIIOTHOCTH
B PaMKaX «KBAaHTOBOM T€OPHUU aTOMOB B MOJIEKYJIAX)

[Tpumepbl 00BEKTOB UCCIIEAOBAHUS IS TPAKTUYECKUX 3aHATHH

1. CH3-CH2-CH2-NH2;




. 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 wu np.
CTyneHT MOXKeT BBIOpaTh Ipyroi oObeKT Oosiee OIM3KUI K CBOEH HaydHOU paboTe mocie
COTJIACOBAHUS C MPEMNOIaBaTeIeM JUCIIUTILINHBI.

[c BEN Ho) NNV, I SN US I \O)

[lepeueHs BOMPOCOB IJIsl CAMOCTOSITEILHOM pabOThl HAJ JIEKIIMOHHBIM MAaTEPUATIOM:

1. JaliTe ompejeneHue Omneparopa;

2. [lepeuncnure orpaHUyeHUs, HAKJIAJbIBAEMbIE HA ONEPATOPHI (PUIUUECKHUX
BEJIMYMH B KBAHTOBOW MEXaHUKE;
. [lepeunciure OCHOBHBIE ONEPATOPHl KBAHTOBOW MEXAaHMKHU;
. Beipaxxenue miis KOMMyTaTopa JIBYX ONEPaTOpOB;
. OxapakTepusyuTe TEH30p;
. [louemy omneparop 3amaercsi B MaTpuyHou hopme?
. Kak MOxHO 3a1aTh KOOpAMHATEI BEKTOpA?
. ®U3NYECKUM CMBICIT COOTHOIIEHUS HEOIIPEICIEHHOCTEH;
. ©®u3nuecknii cMbIc 111aHKOBCKOM KOHCTAHTHI,

10. Yro 3amaeT BoJIHOBasI PyHKITHS?

11. Kakue ycioBHsi HaKJIQJbIBAIOTCS HA BOJHOBYIO (DYHKITUIO, SIBIISIFOIIYOCS 00JIaCcThIO
ompeaeneHus oneparopa I'amuibToHa?

12. [ToueMy B KB. XUMHH UCITOJIL3YETCS CTallMOHapHOE ypaBHeHUE [lIpenunarepa?

13. Uto mpencranisier co00i BOTHOBAS (PYHKITHS CHCTEMBI?

14. Kakue ycrnoBHUs HAaKJIQJbIBAIOTCS HA BOJHOBYIO (DYHKITMIO B KBAHTOBON MeXaHHUKE?

15. ITouemy B KB. XUMHH UCHOJIb3Yy€ETCs cTallMOHapHOe ypaBHeHue Lllpenunrepa?

16. ®opMynupoBKa MPUHIIMIA CYTIEPIIO3ULIUNA KBAHTOBBIX COCTOSHHIA;

17. ®opMynupoBKa NPUHIUIIA TOXKIAECTBEHHOCTH

18. 3aueM He0OXOAMMO CpeTHee 3HAUCHUE HA0II01aeMOI BETMYHHBI?

19. Uto npencrasisier co60i MeXaHUYECKU MOMEHT aTtoMa?

20. Yto BXOIUT B MAarHUTHBII MOMEHT aToMa?

21. Yo BXOIUT B OpOUTATIBHBIA MOMEHT aToMa?

22. Yo Takoe CIuH JIeKTpoHa?

23. Kunetnueckasi 3JHEPrusi CUCTEMBI;

24. Yepes kakyto GU3NYECKYIO BEIMUYUHY MOKHO CBSI3aTh MHEPLHUIO C UMITYJIBCOM B
KBAaHTOBOM MeXaHUKe?

25. TeH3op MOMEHTa UHEPLIMU B CUCTEME LIEHTpa Macc;

26. TeH30p MOMEHTa MHEPLIMM B CUCTEME IJIaBHBIX OCEH;

277. KBaHTOBO-ME€XaHUYECKHE MOJIEIH ABUKEHUS YACTULIBL;

28. Ocob6eHHOCTh TYHHEIBHOTO Y (DeKTa;

29. ®opMyia MUHUMAJIBHOTO 3HAYEHNS SHEPTUH HA HYJIEBOM YPOBHE;

30. YUeMy paBeH ornepaTop raMUIbTOHA JIJISl YACTHUIIBI B OECKOHEYHOM MOTECHIIHAIEHOM
smuke? hopmyna

31. Uemy paBHA BEpOSITHOCTh OOHAPYKEHHSI YACTHIIBI B OECKOHEYHOM MOTEHIIUATHhHOM
suke ¢ n=3? hopmyina

32. Jliig 9yero B KBaHTOBOM MEXAHHMKE aTOM BOJIOPOJIa PACCMATPUBAETCS B CUCTEME
1IeHTpa macc?

33. Onepatop raMiJIbTOHA ISl aTOMa BOAOPO/A.

34. Ilouemy B BOJIHOBOM (DYHKIIMU BBIAETSIOT YIJIOBBIE U PaiiaibHYIO YacTH?

35. Kakast MoziesIb OMCHIBAET ABHKEHHUE DJIEKTPOHA B aTOME BOJOPO/Ia B TPEXMEPHOM
npocTpaHcTee?

36. Kakue 351eMeHTbI ABUKEHUS IEKTPOHA B aTOME BOJOPOAA B TPEXMEPHOM
MIPOCTPAHCTBE XapaKTePU3YIOT KBAHTOBBIC YKCIa n, m, 1?

O 03N LN B~ W



37. Inst gero Hy»x)HO npubnmxenne bopra-Onmnenreiimepa?

38. Kak meHsieTcs BUI BOJTHOBOUW (DYHKITUU B 3TOM MPHUOTHKEHUHN?

39. YUTo npoucxXoauT ¢ MOTEHIHAIBHON YHEPTUEH IIEKTPOH-AICPHBIX B3aUMOAECHCTBUI
B npubmmkennn bopra-Onmnenreiimepa?

40. OT4ero 3aBUCHT IOJIHASI YHEPTHUS CHCTEMBI B puoImxkennn bopHa-Omnmenreiimepa?

41. Yro npeacTaBisieT co00¥ MOBEPXHOCTh MOTCHIIMAILHON dHEpTrUun?

42. Jlns 9ero Hy»KHO npuOImkeHue Xaptpu?

43. Hanumure ypaBHEeHHUE XapTpH.

44. Kakue HeJI0CTaTKH y MeToaa XapTpu?.

45. Hanumure ypaBuenue Xaptpu-Doka.

46. Kak onuchIBalOTCsl aTOMHbBIE 3JIEKTPOHHBIE 000JI0YKH B Pa3HBIX BapHaHTaX METO/a
Xaptpu-doka?

47. Yro npeacrasisaeT coboit npubamxeane MO JIKAO?

48. Ilepeuncirre KBAHTOBOMEXAaHUYECKHE MPOTPAMMBI, pa0OTAIOIIUE C TPUOINKCHHEM
MO JIKAO;

49. Kakue ypaBHenus ucnonb3yeT meto MO JIKAO u B uéM ux ¢uszndeckoe
paznuuue?

N .o

[Tpumeps! TeM TSt THAUBUIYAJTbHON PabOTHI:

1. Iloctynatel bopa. PacueTs! pagnycoB O0pOBCKHX OPOUT, SHEPTHH OTACIIBHBIX COCTOSHHM,
JUTHH BOJIH CIIEKTPAJIbHBIX ITEPEX0JI0B

2. JIuHeiHbIe U CaMOCOMPSKEHHBIE ONEPaTOphI (B THIILOEPTOBOM MPOCTPAHCTBE).
CobcTBeHHbIE PYHKIMH U COOCTBEHHBIC 3HaUEHUSI. MaTpHuHOE MpeACTaBICHUE ONEPATOPOB.

3. OcHOBHBIE ONEPaTOPbl KBAHTOBOM MEXaHUKHU: KOOPJIMHATA, UMITYJIbC, MOMEHT UMITYJIbCa
(mepecTaHOBOYHBIE COOTHOIIEHUS). [ 'aMUIIbTOHUAH.

4. OCHOBHBIE MOCTYJIATHl KBAHTOBOW MEXaHUKH.

5. MOMEHTHI UMITyJIbCA.

6. DHeprus atoma. PaguansHele U yrioBbie BOTHOBBIE GYHKITMU. KBaHTOBBIE UncIa.
ATomuble opoutanu (AO). DieKTpoHHbIE KOHPUTYpaLluK U TepMbl aToMOB. [TocTpoenue
[Iepnonnueckoii cucremsl anieMeHToB [[. M. Mennaeneesa.

7. Ypauenue penunrepa mist craimOHapHbIX COCTOSIHUN MOJIEKYJIIPHON CUCTEMBI.
Paznenennie nepeMeHHbIX.

8. PacuetHbie cxembl KBaHTOBOM xumun B mpubmmxennn MO JIKAO. Hesmnu-puueckue u
noxysMmnupudeckue pacuersl. basucasie Habopbl OCT-3I'D, 6-31G*, 6-31G** u 1.1. MeTob
HF/3-21G, HF/4-31G, HF/6-31G*, MP2/6-31G*, MP3/6-31G™* u 1.n. KBaHTOBOMEXaHUYECKHE
MIPOTrpaMMBI.

9.OneKTpOHHOE CTPOCHHE MOJIEKYJ U MOJIEKYJISIpHBIX HOHOB CSHS5-(1mKkio-nenTaaneHun-
anuoH), C6H6 (6enzon), C7TH7+ (Tponunuii-katuoH), C8H82- na a3sike BC. McronkoBanue
apOMaTUYHOCTH.

[TepeueHs BOPOCOB U 3aJaHU JIJIsl TIOATOTOBKH K pyOeKHOMY KOHTPOJIIO
Bompocs! k Tecty Ne 1:

1) Mopens atroma Pezepdopaa

2) Mogaens atoma bopa

3) Monuens aroma TomcoHa

4) Monens atoma IlIpenunrepa

5) Omnpenenienne MOHSATHN: KBAaHTOBas MEXaHUKa

6) OnpenesieHUe MOHSATHIN: KBAHTOBAsI XUMHUS

7) Onpenenenve moHATU: opoutans no Llpeaunrepy
8) Onpenenenue MoHATUI: opobutais no bopy

9) Omnpenenenne MOHSATUNA: U30TOIBI

10) Onpenenenre MOHSATUHN: PaAMOAKTUBHOCTh



11) Onpenenenre NMOHATUMN: KBAHTOBAsI TEOPUS aTOMa

12) Onpenenenre MOHATUHN: CTAIIMOHAPHOE COCTOSTHUE DJICKTPOHA

13) Onpenenenre MOHATHI: OMEPATOP B KBAHTOBOW MEXaHUKE

14) OnpeneneHue MOHSATHI: BOTHOBAsI QYHKIHMS B KBAHTOBON MEXaHUKE

15) Onpenenenue nonstuii: ypaBuenue lllpenunrepa B KBAHTOBOW XUMUU

16) Onpenenenre MOHATUI: 00JIACTh OMPENICICHUS OTIepaTopa

17) Onpenenenre NMOHATUI: HAOMIOacMas BETUIMHA

18) Onpenenenre MOHATUN: KBAHTOBOE COCTOSTHUE

19) Onpenenenue MOHSATHI: KOMIUIEKCHOE cernapadeabHOe THIILOEPTOBO MMPOCTPAHCTBO

20) Onpenenenue MOHSATHI: COOCTBEHHBIN BEKTOP OrepaTopa KB. MeX

21) OnpeneneHne MOHSATUNA: MaTPHUIIA.

22) OmnpenenieHue TMOHSATUIA: TEH30D

23) Onpenenenue MOHSATUI: MPUHIUT HeonpenenéHHocTel [ eiizendepra

24) Onpenenenue MOHATUM: mocTostHHOM [nanka

25) OmnpenenieHne MOHSATHMN: ITOCTYJIAT

26) OmnpeneneHue MOHATUI: MOMEHT UMITYJIbCa, MOMEHT HHEPIIUU

27) Onpenenenue MOHATHI: OOPOBCKUIA paanyc aToma

28) OmpenenieHne TMOHATUN: CKOPOCTH JIBMXKCHHS DJIEKTPOHA B aTOME

29) OnpenenieHrue TMOHSATUMN: TJIABHBIE OCU TEH30pa MHEPLIMUA MOJICKYJIbI, TJIABHBIC
MOMEHTbI HHEPLIMA MOJIEKYJIbI

30) CoiicTBa onepaTopoB: CyMMa

31) CroiicTBa onepaTopoB: MPOU3BEICHUE OTIEPATOPOB, ICUCTBHE MMPOU3BEICHUS
OIIepaTOPOB HA BOJIHOBYIO (DYHKITHIO

32) CpoiicTBa onepaTopoB: KOMMYTAIUs OTIEPATOPOB

33) CoiicTBa onepaTopoB KBAHTOBOM MEXaHHUKHU: S3PMUTOBOCTh U JINHEHHOCTh

34) Onepatopbl KBAHTOBOM MEXaHUKHU: BEKTOPHBIE ONEpaTophl: HabJa U jaraca

35) Onepatopsl KBaHTOBOM MEXAHHUKHU: ONEPATOP KUHETUUECKOU SHEPTUH, OTIEPATOP
HMITYJIbCa, OIIepaToOp KOOPIUHATHI

36) KommyTanus 1ByX onepaTopoB: UMIYJIbCa U KOOPIUHATHI

37) KommyTarus IByX onepatopoB KOOpAHHAT

38) KommyTanus 1ByX onepaTopoB UMITyJIbca

39) Tunsl MHOKECTB COOCTBEHHBIX 3HAUEHUI oneparopa

40) Tumbl MaTpuUll. DTEMEHTHI MATPHI]

41) Tenzop MOMEHTa UHEPLIUU

42) Cucrtembl KOOpUHAT: TabOpaToOpHasi, CUCTEMa LIEHTPa Macc, BpallaroIiasics

43) Crioco6sl 3a1aHus J1I000T0 BEKTOpa B ABYMEPHOM MPOCTpaHCTBE. THIBI KOOPAUHAT
JUTSI 33]JaHUs JTI000TO BEKTOpa B IBYMEPHOM MPOCTPAHCTBE U UX MaTpU4HAast popma

44) Tlpunuun HeomnpenenéHuocteit ['eitzendepra — dusznueckuit cmpica. [Ipumep u3
KBAaHTOBOI MEXaHHUKHU

45) [Mocrostnuas [1nanka — GpU3MYECKUN CMBICII, COOTHOIIIEHUE C TIPUBEAEHHOM
nocrosiHHoM [Inanka.

46) Ioctynat Ne 1

47) lloctynar Ne 2

48) [loctynat Ne 3

49) IToctynar Ne 4

50) IToctymnat Ne 5

51) Ioctynat Ne 6

52) Iloctynat Ne 7

53) OpOutaneHbIit MOMEHT aToMa. KBaHTOBaHWE MOMEHTa UMITYJIhCa

54) MarautHbIii MOMEHT aToMa. KBaHTOBaHME MarHUTHOTO MOMEHTA

55) MaruuTHbIlii MOMEHT 3JIeKTpOHA. KBaHTOBaHME CIMHOBOTO MOMEHTA

56) CBs13b UMITYJIbCA U MOMEHTA UHEPLIMM B KBAHTOBOM MEXaHUKE

57) Matpuiia TeH30pa MOMEHTA UHEPIIUU

58) Kunetnueckas sHeprus BpallleHUsI B KBAHTOBOW MEXaHHKE.

59) Dnnuncoua sHEPTUU



60) TeH30p MOMEHTA HHEPIIMH B TJIaBHBIX OCIX DD

[ToaroroBka oTyeTa Mo 0OBEKTY CAMOCTOSTEIBHON PabOThHI

Odopmienne oTueTa IPOUCXOAUT Ha PYCCKOM si3bike. Kaxkaas Tema caMocTosATeNbHON
paboThI pacKkpbITa U OMKMCAaHA HA OTAENIbHOM JIncTKe (hopmaTta A4, co BceMU MOJISMU 2 CM.
mpudrom TNR, kernp 12, ¢ 0IMHOYHBIM HHTEPBAJIOM MEXKIYy CTpoKamu. BBepxy, cipaBa dhamums,
UMsI ¥ TPYIIIa 00y4aroIerocs.

[ToaroroBka Mpe3eHTAIMH 110 00BEKTY CaMOCTOSITEILHON paOOThI

CrpykTypa npe3eHTaIuu.

CtpyKTypa npe3eHTaluu J10JKHA COOTBETCTBOBATH CTPYKType pa3padaThiBaeMOil TEMBI:

1. TutynbHbIN craiig (1 cnaiin).

[TepBbIii JINCT — 3TO TUTYJIBHBINA JTUCT, HA KOTOPOM 00513aTEIIbHO JOJKHBI OBITH
MPEACTABJICHBI: Ha3BaHUE TEMBbI; TUIAH MPE3eHTAIMU (BOMPOCHI, PACKPHIBAIOIINE TEMY)

2. Cnaiinpl, packpbiBaroriue Temy (9 - 10 ciaiigos).

Crnenyromumu claiilaMu JOJKHO OBITh COJIEp>KaHUE, I/ie MPEICTaBICHbl OCHOBHBIE
BOIPOCHI TeMBI. JKenarenbHo, 4TOObI U3 COJEPKaHUs TI0 TUIIEPCChIIIKE MOXKHO MEPEHTH Ha
HEO0OXOIUMYIO CTPAHUILY U BEPHYTHCS BHOBb Ha COJICpPIKaHUE.

3. ®unanwpubIi cnaig (1 cmain).

Ha nocnennem cnaiifne 10KHBI OBITH BEIBOJIBI O TIPOI€NIaHHOM paboTe, Tak ke pamuius,
MMs1, OTYECTBO CTYJI€HTA, IPYIIA; JOJKHOCTD, (DaMUIIUs, UMsI, OTUECTBO MPENOJaBaATENS

Pexomenpyemoe oOriee KonudecTBo ciaiiaos — 10 - 12

DTanbl NOArOTOBKU MPE3CHTALIMH

Co3zpanue npe3eHTaIy COCTOUT U3 CIASAYIOIINX ATANoB:

I. TInanupoBanue Mpe3eHTalUU — TO MHOTOIIIAT0OBAas IPOLIEYPa, BKIFOYAIOIIAs
ompeeIcHUE 1eNIeH, U3ydeHrne TeMbI, JOPMUPOBAHNE CTPYKTYPHI M JIOTHUKH T10/1a4l MaTepHaa.
[InannpoBaHue Mpe3eHTAIlMK BKJIFOYAET B ceOs IBa OCHOBHBIX dTara;

1 — ®opmMupoBaHHe MaTepralia Ha PyCCKOM SI3BIKE

OH BKJTIOYAET B ce0sl caMyr0 KPOTIOTIUBYIO pabOTy C MaTepUaIoM | MOpa3IeseTcs Ha:

— OmnpepaeneHue nenen.

— COop uHbOpMaIIHK O MaTepHae.

— OrnpefenieHrie OCHOBHOM UCH MPE3eHTAINH.

— [logbop nononHUTENBHON HH(DOPMAITUH.

— [InanupoBaHue Mpe3eHTAIUH.

— [loaroroBka 3akitoueHUS.

2 — ®opMHUpOBaHUE MTPE3CHTAIIMH Ha aHTJTUHCKOM SI3BIKE

Ha nannowm sTane TpeGyeTcs BHUMaTenbHas paboTa 1Mo MepeBoly MaTepraioB Ha
AHTJIUMCKUM SI3BIK

I1. Pa3zpaboTka npe3eHTaum — METO0JIOTHUYECKUE OCOOCHHOCTH TOJTOTOBKH CJIaliI0B
MPE3EHTALINH, BKIIIOYasi BEPTUKAJIbHYIO U TOPU30HTAIBHYIO JIOTUKY, COJIEpKAaHUE U COOTHOIIICHHE
TEKCTOBOM U Tpadudeckoil nH(HOpMaIIUH.

III. Penetuius mpe3eHTalluM — 3TO ITPOBEpKa M OTJIaJIKa CO3/JaHHOM npe3eHTanuu. OHa
MPOBOJAUTCS HA PYCCKOM SI3BIKE

TpeboBanwust k 0ohopMIIEHUIO TTPE3CHTAIIMH

Odopmienue mpe3eHTaIuy MPOUCXOIUT HAa aHTJIHICKOM si3bIke B Power Point. Bee craiinbr
HMEIOT CJIEYIOIINEe TapaMeTphl CTPAHUIIbI: OpHeHTalus anbO0oMHasi, (hopmart A4, pazmep mpudra
He MeHee Kerib 24. OdopmiieHne TUTYTBHON CTPaHUIIBI BKIIIOYAET Ha3BaHUE, TaK XK€ yKa3aH aBTop,
MECTO, TOJ BbINToNHEeHUs. KaxpIil cnaiix Ha3BaH, MPOHYMEPOBaH (32 UCKIIFOUEHUEM TUTYIIBHOTO),
odpopmiienre (oHa ciai 0B HEOOXOIUMO MPOBOJAUTH B CTOKOMHBIX TOHAX, KOHTPACTHBIX I[BETY
BBIOpaHHOTO mIpUQTA.



8.3. TpeOGoBaHus K peiITHHI-KOHTPOJIIO

Ha gucriununay Beigenero 100 6amwios:

1. Ha 3x3aMeH BeiHOCHUTCS 710 40 6amioB

2. Ha mpakTuKyM (mpakTrdeckue padbotel Ne 1 - Ne 10) - mo 22 GamoB
3. Ha MOJyJIbHBIC PAOOTHI:

Ne 1 - no 10 6amnoB

Ne 2 - 1o 10 6amnoB

4. Ha BBIIIOJIHECHUE CAMOCTOSTEIILHON PabOThI - 10 8 OaJLIIOB

9. VYYEBHO-METOJINYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHUE
TACIHATLITAHBI (MOYJIST)

9.1. PexomeHnayemas aureparypa

9.1.1. OcHoBHAas JIUTEpPATYypa

Mndp

Jlureparypa

J1.1

EpmakoB, KBantoBas Mexannka u kBanToBast xuMus. B 2 4. Yacte 2. KBaHTOBas Xumus,
Mocksa: FOpaiit, 2024, ISBN: 978-5-534-00128-0,
URL: https://urait.ru/bcode/538518

Jd1.2

EpmakoB, KBantoBas Mexanuka u kBantoBasi xuMus. B 2 4. Yacte 1. KBanToBas
Mexanunka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-00127-3,
URL: https://urait.ru/bcode/538517

J1.3

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

JI1.4

bapanosckuit B. U., KBanTtoBas mexanuka u kBantoBast xumusi, Cankt-IletepOypr: Jlans,
2022, ISBN: 978-5-8114-3961-4,
URL: https://e.lanbook.com/book/206195

Jd1.5

[upenscon B. I'., KBanToBas xumusi. MoneKysbl, MOJIEKYJISIPHBIE CUCTEMBI M TBEPJIbIE
Tena : yueOHoe mocooue st By30B, Mocksa: JIaboparopus 3nanwmii, 2021, ISBN: 978-5-
93208-518-9,

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

9.1.2. JlonoJHATEJIbHAS JIUTEPATYpPa

Hudp

Jlureparypa

J2.1

bonpnapes, Kanamnukos, Criupus, Kypc obmieit ¢pusuku B 3 kH. Knura 2:
AJICKTPOMAarHeTu3M, ONTHKa, KBaHTOBas pu3nka, Mocksa: FOpaiit, 2024, ISBN: 978-5-
9916-1754-3,

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

2.2

Edpemon, KBanToBast mexanuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-04975-6,
URL: https://urait.ru/bcode/539571

2.3

Byteipckas E. B., KommnblorepHas XuMus: OCHOBBI TEOpUH U paboTa ¢ mporpaMmmamMu
Gaussian 1 GaussView, Mocksa: COJIOH-ITPECC, 2011, ISBN: 978-5-91359-095-4,
URL: https://biblioclub.ru/index.php?page=book&i1d=226995

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecreYeHust

Kaspersky Endpoint Security 10 nns Windows

Adobe Acrobat Reader

Google Chrome




WinDjView

OpenOffice

HyperChem

Muorodyukrmonanbhbiii penaktop ONLYOFFICE

4
5
6
7
9

3.2 COBpeMeHHbIe leO(l)eCCI/IOHaJIbHLIe 0a3bl JAHHbIX U I/IH(l)OpMaIII/IOHHLIe CIIPABOYHbIC

CUCTEMBbI
1 3BbC «ZNANIUM.COM»
2 O9BC «FOPAUT»
3 OBbC «YHuBepcuterckas OMOIMOTeKa OHIAIH
4 3BC IPRbooks
5 OBC «Jlanby
6 5bC BOOK.ru
7 OBC Tel'Y
8 Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHAaIbI)
9 Penosurapuii TBI'Y
10 | BupTyanbHbIil YMTAIBHBIN 341 AHCccepTanuii Poccriickoit rocy1apcTBEeHHON OMOINOTEKH
11 ﬁ?;;ﬁanm American Institute of Physics (AIP)
12 [XKypnanst American Chemical Society (ACS)
13 | Kypnanst nuznarenscra Taylor&Francis
14 |BJ Scopus
15 BJI Web of Science
16  [Pecypcsl uznarensctBa Springer Nature
17 | ApxuBsl xkypHaioB uznarenbcta The Institute of Physics
18 [ ApxuBbl )XypHaioB uznarenbcTBa Nature
19 | Kypnanst American Physical Society (APS)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MO Y JIS)

Ayaurt-q OobopynoBanue

3-243 KOMILIEKT Y4eOHOU MeOenn, KOMITbIOTEPhI

3-226 KOMIUIEKT y4eOHo#l meOenu, MuUkiiepHslii mysnbT, Ay JUOKOMILIEKT, IHTepakTUBHAs

CHUCTCMA, ITPOCKTOP, TCJIGKOMMyHI/IKaI_[I/IOHHBIC I_HKa(bBI, 9KpaH, KOMIILIOTEP

3-227 KOMIUIEKT y4eOHO#l Me0enu, epeHOCHOH HOYTOYK, IPOEKTOp, IKpaH

5-310 [Tpoextop Dxpan Kommbrorep (MOHUTOP, CUCTEMHBIN OJIOK, KJIaB., MbIIb) Jlocka -

1T, Tpubyna -1 mt. Kommiekt yue6Hoi Mebenu

5-311 [Tpoextop Dxpan Kommerorep (MOHUTOP, CUCTEMHBIN OJIOK, KJ1aB., MbIIb) Jlocka -

lmt. Tpubyna -1 mt. Kommiekt yue6noit mebenu Ctenn "l[leprnonnueckas Tabauia

11. METOAUYECKHUE MATEPHUAJIBI VI OBYYAIOIUXCA 110 OCBOEHHIO

JTUCIHUATITAHBI

Y4eOHo-MeToanuecKoe U HHPOPMAIIMOHHOE 00€CTIeYCHHE TUCITUTLINHBI




1) Pexomenayemast nurepatypa

a) OcHoBHas HUTEpaTypa:

1. Edpemos, FO.C. KBantoBas mexanuka / FO.C. EdpemoB. — Mocksa; bepmun: Jlupekr
-Menua, 2015. — 457 c.: un. — PexxuMm gocTyna: 1mo moAnucKe. —

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

2. bapanoBckuii B. . KBanToBas Mexanuka u KBaHTOBast Xxumust: yueo. [Tocodue mist
cTyn. Beicil. yue0.3aBeaenuii / B. U. bapanosckuii. - M.: U3narenbckuii IEHTp « AKageMus»,
2008. - 384 ¢ Pexxum nocrymna:

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

0) JlomonHuTenbHas IUTEpaTypa:

1. baiikoB 1O. A. KBanToBas Mmexanuka. YueOHoe nmocooue. — M.: BUHOM.
JlaGopaTopus 3Hanu#, 2015. - 294 ¢. — DnekTpoHHBIN pecypc. — Pexxum mocrtymna:

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

2. Maiiep, 1. I30paHHbIe I1aBbl KBAHTOBON XMMHH: JOKA3aTEIbCTBA TCOPEM M BBIBO/I
dbopmyi.: yuebHOE mocodue / Maitep U., ep. ¢ anrn. 3-e u3ganue — Mocksa: JlaGoparopus
3Hanuid, 2017. — 385 ¢. — ISBN 978-5-00101-501-7.

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

3. Hupenncon, B.I'. KBanToBas xumusi. MoJieKyJibl, MOJIEKYJIIPHBIE CUCTEMBI U
TBEp/IbIC Tella : yueOHOe ocoOue I BY30B.: yucOHoe mocodue / Llupenscon B.I'. 4-¢ uzganue —
M: JIaGopatopus 3nanui, 2017. — 521 c¢. — ISBN 978-5-00101-502-4.

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

4. Uponos, N.E. KBanToBas ¢usnka. OCHOBHBIC 3aKOHBI: yueOHOE mocodue / pomoB
N.E. 7-¢ uzmaane — Mocksa: Jlaboparopus 3Hanuid, 2017. — 259 ¢. — ISBN 978-5-00101-492-8.

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

5. Uponos, W.E. 3anaun no kBaHToBoM pusmke.: yuebnoe nocodue / Uponos U.E. 5-¢
uznanue — M: Jlaboparopus 3Hanmii, 2015. — 220 ¢. — ISBN 978-5-9963-2958-8.

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

6. CobouneB, C.B. OcHOBBI HepeIATUBUCTCKOM KBaHTOBOM MexaHuku / C.B. CoboineB. —
M: ®uszmatnut, 2017. — 143 c.: rpad. — Pexxum ocTyna: mo noamucke. —

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

7. Benpunckuii P.B. KBanTtoBast Mexanuka. PocroB-Ha-/lony: FOxHbIl dhenepanbHbIi
yHuBepcurer, 2009. -384c.

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

8. ne, bpoiins M36pannbie Hayunble Tpyasl. T. 1. CTaHOBIEHUE KBAHTOBOW (DHU3HKH.
Pa6oter 1921 — 1934 rono / JIyu bpoiins ge. — M.: Jloroc, 2010. — 556 ¢. — ISBN 978-5-98704
-505-3. — TekcrT: 37eKTpOHHBIH // DneKTpoHHO-0nbmmoTeuHas cuctema [PR BOOKS:

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

9. Tonmaués, B. B. KBa3zuknaccuueckas 1 KBaHTOBasi TeOpus aroMa Bojiopoza / B. B.
Tonmaués, @. B. Ckpunauk. — Mocksa, MxeBck: PerynspHas u xaoTuueckasi JMHaMHUKa,
W>keBckuit MHCTUTYT KOMIIBIOTEPHBIX uccneaoBanuit, 2008. — 132 ¢. — ISBN 978-5-93972-642-
9. — TexkcT: anekTpoHHbIH // DnekTpoHHO-O0ubnoTeunas cucrema [IPR BOOKS:

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

10. banamos, B. B. Kypc kBanTtoBoii Mexanuku / B. B. banamos, B. K. JloauHoB. —
Mocksa, MxeBck: Perynsipaast u xaotuueckast quHamuka, 2001. — 336 c. — ISBN 5-93972-077-3.
URL: http://www.iprbookshop.ru/16546.html

11. IprieBcknuid, P.B. KBaHTOBO-XMMHUECKHE pACUETHl MEXAHU3MOB XUMHUYECKHAX
peakiuii: yuebHo-meroanueckoe mocodue / P.B. Lpimesckuit, I'.I'. Tapud3suosa, I.M.
Xpankosckuil. — Kazanb: KHUTY, 2012. — 88 c. — ISBN 978-5-7882-1301-9. — Tekcr :
ANEKTPOHHBIN // DnexTpoHHO-0nbmuoreyHas cucrema [IPR BOOKS :

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

12. HopanoBuy, /[. A. OCHOBBI KBAHTOBO-MEXaHUYECKHUX MPECTABICHUN O CTPOCHUHU
aToMa : yuebnoe nocobue / JI. A. HopanoBuu. — PocroB-Ha-Jlony: M3narensctBo FOkHOTO
(denepanbroro yuusepcurera, 2011. — 100 ¢. — ISBN 978-5-9275-0852-5. — Tekcr:
AIEKTPOHHBIN // DiekTpoHHO-O0nbmuoTeunas cucrema [IPR BOOKS: [caiiT].



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

2) [IporpamMmMHOe obecrieueHue

a) JIuneH3noHHoe nporpaMmMHoe 00ecIieYeHHE:

* Microsoft Office

* Microsoft Windows

* Gaussian, GaussView, HyperChem, Chemoffice

6) CBOOOIHO pacIpOCTpaHIEMOE IIPOrpaMMHOE 0OecIIeueHUe
* Google Chrome

* Avogadro, Gamess, Shrodinger

* MarvinSketch

3) CoBpeMeHHbIC TPO(eCCHOHAIbHBIC 0a3bl JAHHBIX U HH(GOPMAIIMOHHBIE CIIPABOYHBIC
CUCTEMBI

* OBC «ZNANIUM.COM» www.znanium.com,;

* OBC «YHuBepcuteTckas Oubnauoreka onnainy» https://biblioclub.ru/;

* ObC «Jlanby http://e.lanbook.com

4) [lepeveHb pecypcoB HHPOPMAIIMOHHO-TEIICKOMMYHUKAIMOHHOM ceTh «IHTepHEeTY,
HEOOXOIUMBIX JIJI OCBOCHUS TUCIIATLITHBI

* DyekTpoHHas oOpa3oBareiabHas cpeaa TBI'Y http://Ims.tversu.ru

* Hayunas 6ubnuotexa 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. MeTtonuueckue Matepuaisl 111 00y4aronuxcsi 0 OCBOCHUIO JTUCIUTLTAHBI

1. Yuebnas mporpamMma

I. BBEJJEHUE

[Ipeamer kBaHTOBOM MexaHUKH. KBaHTOBasi MeXaHUKa U KBAHTOBAsI XUMHSI.

OcHOBHBIE 3Tarnbl pa3BUTHUS KBAaHTOBOU TeopuH. ClOXKHask CTPYKTypa aTroma
(axcriepuMeHTaIbHBIC JI0Ka3aTenbcTBa). KBanToBas Teopus cBera [lnanka — DifHmreiina. SnepHas
Mozenb aroma Pesepdopaa. Teopust bopa (ocHoBHBIE nocTynatsl). KBantoBbie uncina. [Ipuniummn
[Taymu. IIpaBuno Xynna. Cootnomenune ne bpoitns. [Ipunnun neonpenenennoctu I eitzendepra.
Bonnosas mexanuka Illpenunrepa u matpudHas Mexanuka [ eiizenOepra (3KBHBaJIGHTHOCTD (hOpM).
CoBpeMeHHOE COCTOSTHHE.

II. MATEMATUYECKHI ATIIIAPAT KBAHTOBOM MEXAHUKU

[TonsiTue oneparopa. JIuHeliHbIe U caMOCONPsKEHHBIE (3PMUTOBBI) ONEPATOPHI.
CobcTBeHHbIE (PYHKIIMH U COOCTBEHHBIE 3HAYEHUS ONepaTopoB. MaTpudyHoe IpeaCcTaBIeHUE.

I1I. OCHOBHBIE IIOCTYJATHI KBAHTOBOM MEXAHUKN

BonnoBast pyHK1MS Kak QYHKIUS COCTOSIHUS CUCTEMBI; €€ (PU3NYECKUN CMBICI.
JlunamMuueckue nepeMeHHbIe U onepaTopsl. M3aMepsiembie 3HaueHUs

(bU3NYECKUX BETMYNH KaK COOCTBEHHBIC 3HAYCHHSI ONIEPATOPOB, MPEACTABIAIOMINUX TaHHYIO
BennuuHy. BpemenHoe u cranmonapHoe ypaBuenue [llpenunrepa. BomHoBast pyHKIMS CHCTEMBI
gactull (6030HOB 1 (pepMuoHOB). [IpUHITUT TOXKIECTBEHHOCTH YaCTHIL.

IV. YIJIOBBIE MOMEHTBI KBAHTOBbBIX CUCTEM

VYTr0BbIE WM MEXaHHYECKHUE MOMEHTHI YaCTHI]: OpOUTATIBHBIN, COOCTBEHHBIN M TTOJTHBIM.
[TepecranoBouHbIe cOOTHOIIEHUs. KBaHTOBaHNE MOMeHTa UMITyJIbca. COOCTBEHHbIE 3HAUCHUS U
coOcTBeHHbIe (hyHKIIMU. ClIOKEHHEe MOMEHTOB. BekTopHast MOZEIb.

V. KBAHTOBAA MEXAHUKA TTPOCTBIX CUCTEM

Yactuia B IOTEHIMAIBHOM sIuKe. ['apMoHMYecKkuil ocuisaTop. Kectkuii poraTtop.
3anaga 06 arome BoJopoaa. DHeprus aToMa. PaanansHble U yriIoBbIE BOTHOBBIC (DYHKITUH.
KBanToBbic uncia. AtomHblie opoutanu (AO).

VI. IIPUBJIMXKEHHBIE METO/IbI PEHIEHUA 3AJIAY



Teopust BO3MYIIEHUH 7S CTAIMOHAPHBIX COCTOSHUM B OTCYTCTBHE U TIPU HATUYUHT
BBIPOXKACHUA. BapuallMOHHBIN MPUHIUIT B KBAHTOBON MEXaHUKE U BapHAIlMOHHBIA METO/I.

VII. OBILME BOITPOCHI KBAHTOBOM XUMUHU

Mounekyiisipaas moaens. Koopaunatel. YpaBaenue llpenunarepa 1y MONEKYJIIIPHOU
cuctembl. Pa3nenenue nepeMeHHbIX. Anadarnueckoe mpuodimkeHue (mpudimkenue bopra-
OmnmnenreiiMepa). DiekTpoHHoe ypaBHeHue [lIpenunarepa u ypaBHeHHE IS SIACPHBIX IBHKCHHM.
DHepreTudyecKkre COCTOSHUS MOJIeKyJ. BeposTHOCTH KOHpUTypaluil siaep 1 3JEeKTPOHOB.

Onnoanexktponnoe npubamxenue. Opouranu. Teopuu BaneHTHBIX cBs3elt (BC) u
MOJICKYJISIpHBIX opouTtanei (MO).

Camocornacosannoe nose (CCII). Meton Xaptpu-®oka (X®D): orpannyenusiii (OXD) u
HeorpannueHHbIN (HX®). Yuet anekTponHo# Koppensaiuu. MeToapl KOH(QUTYPaIIMOHHOTO
B3aumozeicTeus (KB) u MmHOrokonpurypamnuonnoro camocoriacopansoro noist (MK CCII).
Teopus Bo3mymenuit Memiepa-ITneccera (MII) 2-To u 6oJiee BEICOKUX TOPSAKOB.

[Tpuommxenne MO JIKAO. YpaBaenus Xaptpu - @oka - Pyraana. Opoutaiu
cnerirepoBckoro tuna (OCT). MayccoBsl ¢pyuknuu (I'®). bazucHbie HaOOPHI.

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

[Tomysmrnupuyeckue pacuersl. [Ipocroit meTon Xrokkens (MOX), paciiMpeHHBIH METOT
Xrokkens (PMX), meron I1apuzepa - I[lappa - [Tora (ITIIIT).

[Tpubmmkenue Hynesoro nuddepenmansaoro nepekpeiBarws (HAIT). Metoaer ITTTATT/1,
MIATLY2, IIATYC; YA, MYTLAIT/1, MYTIAIT/2, MYTTAIT/3, 3UYTTATL/1, 3UTTAI/C.
[Ipenebpexenue nByxatoMHbIM qudPepennranbapiM nepekpeiBanueM (ITIJITT, MIT/IIT). MeTobr
AMI1 (Aycrunckas moaeinb-1), PM3 u T.1.

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

VIII. KBAHTOBAS TEOPUSI XMUMUUYECKOM CBSI3U

KBaHTOBas TEOpPUS XUMHUECKOMN CBSI3U U MEKMOJIEKYJISIPHBIX B3AUMOAECHCTBHUM, THUIIbI
XUMUYECKOHN CBSA3U. 3aTPyIHEHUSI KJIACCHUYECKOW TEOPUH U UX PEIICHHE B O0BEAUHEHHOM METO/IE.
Teopemsl, HcTONb3yeMble MPU OMIMCAHUU XUM. CBSI3H a) CHIIOBBIM METOJIOM: Teopema DpeHdecTa u
teopeMa ['enpmana-DelitnMana, 0) SJHEPreTHYECKUM — TeopeMa BUpHUaa.

IX. KBAHTOBAS XUMMS XUMHUYECKUX PEAKIINIA

[TyTh peakiuu U KOOpMHATA PEaKIIUU Ha MTOTECHIIUATBHOM MMOBEPXHOCTH B dJIEMEHTAPHOM
akTe xuMuuyeckoit peakuu. [lepexognoe cocrosiaue. Koppens-uponnsie npasuia Byasopaa -
Xodwmana. Teopust rpaHUYHBIX opOuTanel Oykyu



