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1. HEJIM U 3AJAYU JUCHUTIJIIMNHBI
e ocBOCHUSA TMCHUIINHBI (MOYJIs):

KBaHTOBas MEXaHUKa — TEOPETUUECKUI pazies (U3NKH, pACCMATPUBAIOIINI MEXaHUKY
JBKEHUSI MEKPOUYACTHIL (3JIGKTPOHOB, TPOTOHOB | T.11.). OHA MO3BOJISIET ONTUCATh KBAHTOBBIC
cuctembl. KBaHTOBass XUMUS — TEOPETUYECKAsI OCHOBA MPEJCTABICHUH COBPEMEHHON XMMUYECKOM
Hayku. Coaepkanue TucuMIuivHbl “KBaHTOBass MEXaHUKA U KBAHTOBAsI XUMHUS ™~ OMPEIEICHO
ClIeyroImuM 00pa3om:

-~OCHOBHBIC ITOCTYJIaThl U MaTeMaTHYCCKUM arrapar KBAHTOBOM MCXaHUKU,
-OCHOBHBIC ITOJIOKEHHS KBaHTOBOM XHUMUU,

~HEOMIIMPHUYCCKUEC U ITOJTYOIMIIMPUICCKHNEC METOJAbI U3YUCHUSA DJICKTPOHHOI'O CTPOCHHA
ATOMOB M MOJICKYII;

-KaueCTBEHHAsl TEOPUS pEaKIIMOHHOW CIIOCOOHOCTH

L[CJ'IB AUCHUIIIUHBI — IIO3BHAKOMUTH CTYACHTA C UACAMHA U METOAaMU KBAaHTOBOM MEXaHUKHU U
KBaHTOBOM XHUMHUH, COCTAaBIAOIINX OCHOBHOH TeOpeTI/ILIeCKI/Iﬁ (bYHI[aMCHT COBpCMCHHOfI XUMUHU.

3amaun:

— PacKpbITh OCHOBHBIC TIOHSTHS U TIOCTY/IaThl KBAHTOBOW MEXaHHKH,

— IIOMOYb CTy,I[eHTaM OCBOUTH MaTeMaTI/I'-IGCKI/Iﬁ aHHapaT KBaHTOBOﬁ MCEXaHUKHU

— cOopMHUPOBATH y CTYICHTOB YMEHUE MIPUMEHSATh MAaTeMATUYSCKUIN anmapat
KBAaHTOBOH MEXaHUKH IS PEIICHUS KOHKPETHBIX KBAHTOBOMEXaHUUYCCKUX 3a/1a4

— IOKa3aTh TIYOMHY B3aMMOCBSI3U KBAHTOBOM MEXaHUKU M KBAHTOBOW XUMUH

— BBIpa0OTaTh YMEHHUE IPUMEHEHUS 3HAHUH O HEAMITUPHUUECKUX U TTOITYIMITUPHUECKIX
MeTOJ1axX MpHU paboTe ¢ NPOrpaMMHBIM 00€CIEYEHUEM JUCLUILIUHEL U T.JI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Hukin (pa3nen) OIl: B1.0O
TpeGoBanus k npeABapuTeIbHOI MOATOTOBKE 00y4al01Ierocs:

duznyeckas XUMHUS

MeTtoiMKka Hay9HOTO MCCIIET0OBAHUS
Oprannueckast XUMHS

AHanmuTHyeckas XuMHUs

®dusuka

MaremaTtuka

HoBsie nH(opMaIimoHHbIe TEXHOIOTUN
Crpoenue BelecTBa

Nudopmaruka

Heoprannueckas xumus

JAucuunianubl (MOAYJIHM) M MPAKTHKH, VISl KOTOPbIX OCBOCHUE JAHHOM TUCHMILIUHBI
(MoayJisi) He00X0AMMO KaK NpealecTBYoIee:

Hayuno-uccnenoBarenbckas pabota
Puznueckas XUMHUS

JlononHuTENbHBIE TTIaBbI KBAHTOBON XUMUU
N30panHble riaaBbl (GU3MUECKON XUMUN
Kpucrannoxumus

Ou3nyecKkue METOIbl UCCIEA0BAHUS
PU3NKO-XUMHUYECKUE MOJEIIN
[TpennumuiomHas npakTUKa

Crepeoxumust



u Jp.

3. OFBEM JJUCIHHUITVINHBI

O01as TPYA0EMKOCTh 4 3ET
YacoB 110 yueOHOMY TUIaHY 144
B TOM 4YHCJIe:

ayJIMTOPHBIC 3aHSATHS 54
CaMOCTOsTEIIbHAs paboTa 43
4acOB Ha KOHTPOJIb 27

4. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA

OBPA30OBATEJIbHOH ITPOI'PAMMBI

OIIK-3.1: IIpuMeHseT TEOPETUUECKHUE U TIOTYIMIIMPUUECKUE MOJIEH IIPU PELIEHUH 3a/1a4
XMMHUYECKOH HAIPaBIEHHOCTH

Yposens 1

VYposens 1

VYposens 1

COBPEMECHHBIMU KOMITHIOTEPHBIMH TEXHOJIOTUSIMH, TIPUMEHIEMBIMU TIPU
00paboTKe pe3yabTaTOB HAYYHBIX IKCIIEPUMEHTOB U cOope, 00paboTke,
XPaHEHUU U Mepeaadu HHPOPMAIUH TP MPOBEACHUHA CaAMOCTOSTEIIBHBIX
HAyYHBIX UCCIICJIOBAHUN; METOAAMH U OCHOBHBIMH IPOTPAMMHBIMHU
CpeICTBaMU JIJISl MOJICKYJIIPHOT'O MOJICITUPOBAHMSI;

-HanucaTh ypaBHeHue lllpenunrepa ais npou3BOIbHON MOJEKYISIPHON
CHCTEMBI U IIPOBECTHU PA3JICJICHUE €r0 HA COCTABHBIC YaCTH;

- BBECTH [TOTEHLMATIBHYIO (JIEKTPOHHYIO) IOBEPXHOCTh MOJIEKYJIbI KaK
(GYHKIUIO SAEPHBIX TapaMETPOB U AaTh €l XapaKTEPUCTUKY;

- 3aMKCcaTh BOJIHOBYIO (PYHKIUIO U SHEPTUIO MHOTORJIEKTPOHHON CUCTEMBI B
OJIHORJIEKTPOHHOM MPUOIIHKEHUH;

- PacKpbITh OCHOBHBIE TPUOIMKEHUS, UCIIOJIb3YEMbIE B KBAHTOBON XUMUU

-OCHOBHBIE TIOCTYJIaThl U MaTeMaTHUUYECKUil anmnapaT (JTMHEHHbIE 3PMUTOBBI
orepaTopbl) KBAHTOBOM MEXaHUKHU

- OCHOBHBIE OIIEPATOPbl KBAHTOBOW MEXaHUKHU U YPaBHEHHUS Ha
COOCTBEHHBIE 3HAYEHUS ONIEPATOPOB C COOCTBEHHBIMU (PYHKILIUSAMU;

- BO3MOXHOCTH HEAMITMPUYECKHUX U TIOTYIMIUPUUECKUX METOAOB JUIS
KOJIMYECTBEHHOTO (ITOJIYKOJINYECTBEHHOI0) OMUCAHUS 3JIEKTPOHHOTO
CTPOEHUS MOJIEKYJI (110 OTJENbHBIM KJlaccaM COEeIMHEHUH);

- KBAHTOBOXMMMUYECKOE OMMCAaHUE aTOMa, MOJIEKYJIbl, DJIEMEHTAPHOT' O aKTa
XUMHUYECKOHN peaKkluu

OIIK-3.2: Mcnonp3yeT cTaHgapTHOE MPOTrpaMMHOE 0OeCieueHre IPH PEIIeHUH 3a1a4
XMMHYECKON HANPaABICHHOCTH

VYpogens 1

Yposens |

VYposens 1

- OCHOBaMH pabOTHI CO CTaHIAPTHBIM IPOTrPAMMHBIM 00€CIICUECHHEM,
naketamu Office: Word, Paint, Exel, PoverPoint u ux Be6-BepcusimMu

- cioco6amu (HOPMHUPOBAHUS BXOAHOTO BBIYMCIUTEIHLHOTO alrOpUTMa B
"biokHoTt"

Ilepedyens cTaHAAPTHBIX IPOTPAMM, YCTaHABIMBAaeMbIX Ha TUuHbIN [IK u B
paboueMm Kitacce, a Tak ke OCHOBBI Pa0OThI ¢ HUMHU

OTo0Opa3uTh dNIEMEHTHI IPETaracMoi 3a/1a4l XUMUIECKON
HaIPaBJIECHHOCTH U MPEUIOKUT yTh PELICHUS:

1. B BUJie A3BIKOBOM 3aITHCH

2. B BUJie Tpadu4ecKoi CXeMbl

3. B BUJI€ BXOJHOT'0 MaKeTa K KBAaHTOBO-XMMHYECKOU MporpaMme

OIIK-4.1: Mcnonb3yeT 0a30BbIe 3HAHUS B 00JIACTH MaTEMATUKU U (PU3HKH MTPH
TUTAHUPOBAHUH Pa0OT XUMUYECKOH HANIPaBICHHOCTH

Yposens |

METOJaMH BBIYHUCIICHUA HHTETIPAIOB
MCTOJaMHU MMOCTPOCHUA TPEXMEPHBIX 00BEKTOB Ha INIOCKOCTH U HaBBIKAMU



VYposens 1

Yposens |

paboTHI C HUMU
crioco0amu OnpeieIeHNsl BHYTPEHHUX KOOPAWHAT MOJIEKYJIbI
HaBbIKAMU MOCTPOEHUSI MOJIEKYJISIPHON NapaMeTPU30BaHHON Z-MaTpUIlb

MOCTPOUTH KBAHTOBYIO CHCTEMY B JIAOOPATOPHON CHCTEME KOOPMHAT
3aJ1aTh MOJIEKYJy Yepe3 KOOPAUHATHI siiep (KOOpAUHATHBINA METO)
HanucaTb Z-MaTpuUlly MOJIEKYJISIPHON CUCTEMBbI

HanucaTh ypaBHeHue Lllpenunrepa s atoma Bogopoaa

®opMyJibl KHHETUYECKON M TOTEHIIUAJIBHOM YHEPTUH, YTIIOBOM CKOPOCTH,
WHEPLNHU, OTIHUCAHUE DJIEKTPOHA-BOJIHBI U JIEKTPOHA -4aCTHULIbI, TIOHSITHE
TEPMOIEKTPOHHONW AMUCCHUH U T.J.

CHOCOOBI MOCTPOCHUS MAaTpUI U A PepeHInanbHbIX YpaBHEHUH,
HEOIpeAeNIEHHBIX HHTETPAJIOB U CUCTEM YpPaBHEHH, TEOPEMbI CUHYCOB U
KOCHUHYCOB, U T.1.

OIIK-5.1: Ucnonw3yet coBpemennbie | T-TexHomoruu mnpu coope, ananuse, 00padoTKe u
[peACTaBICHUN HHPOPMAIIUH XUMHUYECKOTO PO

Yposens 1

VYposens 1

VYposens 1

HAaBBIKAMU I10JIb30BATEIIs KAK OTJEJIBHBIX KBAHTOBO-XUMUYECKUX
nporpamm, Tak u TunuyHoro I10.

CIIOCOOHOCTBIO K MOJIEKYJISIPHOMY JU3aliHY U 3CTETUYECKUM MBILUIEHUEM
TOYHBIM U OBICTPBIM MBICIUTENIBHBIM aHAJIU30M TEMBI JUIs IPAaBUIbLHON
(GOopMyITMPOBKH ITOMCKOBOT'O 3a1Ipoca B CETH UHTEPHET

COBpeMeHHLIe MMaKEThbl KOMIIBIOTCPHBIX IPOIpaMM, UCITIOJIB3YEMBIX ITPU
KBAHTOBO-XMMHNYCCKHUX BBIYHCICHUAX U 06pa60TKe HX pe3yiibTara:
GAMESS, GAUSSIAN, Avogadro, Shrodinger, GiperChem u 1.1.
COBpeMeHHHG ITOMCKOBBIC CUCTEMBI AJId UCCICIOBAHUA AKTYaJIbHOCTHU U
IO CKa MaTCpUaJIOB I10 IIOCTaBJIIEHHOU TEME

COOTHOCHTD (hOPMYJISIPHOE IIPEACTABICHUE BEIECTBA C MPOCTPAHCTBEHHBIM
CTPOEHUEM

BbIOMpaTh HanboJiee MPOCTOM MyTh MOJIEKYJISIPHOTO IU3aiiHa MEXy
O0JIBLIMM Pa3HOOOPa3HEM €ro 31EMEHTOB

OCYIIECTBIISATh MOUCK 10 WeD-cpeie JaHHBIX XMMHYECKOTO CTPOCHHS,
AJIEMEHTOB '€OMETPUU MOJIEKYJI, XUMUYECKUX U (PU3UUECKUX CBOWUCTB, U
JIpyroro MaTepuaia, HeoOX0IUMOTO JIJIsl BBIOJIHEHUS TPAKTHUYECKUX padoT
10 KBAHTOBOW MEXaHUKE U KBAHTOBON XHUMHH

OIIK-6.1: IIpencrasinsier pe3yabTaThl padOTHI B BUJE OTYETA IO CTaHAAPTHOU hopme Ha

PYCCKOM SI3bIKE
VYposens 1

Yposens 1

VYposens 1

OOLIMPHBIM CIIOBAPHBIM 3aI1aCOM M 3HAHHUEM PYCCKOTO SI3bIKa

HaBbIKaMU CO34aHUA U pa6OTI>I C JOKYMCHTaMH1 Ha KOMIIBIOTEPC,
odopMIIeHUS TTPE3CHTAIIHI

CIIOCOOHOCTBIO YTEHHSI BXOJIHBIX U BXOJHBIX MAKETOB HEKOTOPBIX KBAHTOBO-
XUMHUYECKUX MPOTpamMM

0hOpMHTH JTA0OPATOPHYIO pabOTy, MPAKTUUYECKYIO paboOTy, TEMY
CaMOCTOSITENIbHOM pab0Thl, KOHTPOJIBbHYIO Pa0OTY U T.J. B OyMa)kHOH U
ANIEKTPOHHOU (hopme

IPaMOTHO CTPOMTD MPEJIOKEHHS Ha PYCCKOM SI3bIKE

MIPOBECTU U 0OOCHOBATh OTJIMYHME BXOAHBIX ¥ BXOJHBIX ITAKETOB HEKOTOPBIX
KBAHTOBO-XUMHUUYCCKUX ITpOTrpaMm

cnocoObl opopmieHus HHPOpMaLIUU

METOJIbI PA0OTHI C OCHOBHBIMH Opay3epaMH U CTaHAAPTHBIM ITPOTPAMMHBIM
obecrieueHreM, yCTaHABIMBAEMbIM Ha MIEPCOHATBHBIN KOMITBIOTEP
OCHOBHBIE IpaBHJIa pabOTHI C TEKCTAMH, TIOCTPOCHHUS M COTIACOBAHHUS
IIPEMIOKECHUN

OIIK-6.4: ['0TOBUT Npe3eHTALMIO IO TeME PaOOTHI U MPEICTABIAET €€ Ha PyCCKOM U

AHTIUUCKOM SI3BIKAX



HaBbIKaMU paboThI ¢ rpauuecKuMHU, TEKCTOBBIMU pPeJaKTOPaMHU U
penakropamu u3o0pakeHuit, makerom PoverPoint
YMEHUEM OCYIIECTBISATh MOMCKOBBIE 3aPOCHl HA UHTEPHET-PECypcax U

rpaMOTHOM PEYbIO U MPABUIBLHBIM U3JI05KEHUEM MBICIH Ha PYCCKOM SI3bIKE
BBIICTTUTH 1I€JTH, 331a41, O0BEKTHI, METOIbI, COJIEPKaHUE, BBIBOIBI

0T0o0paTh WILTIOCTPAIIMOHHBIH, IpadUuecKuil 1 TEKCTOBBIM MaTepHal s

paboTaTh C MHTEPHET-PECYPCaMU U DJIEKTPOHHBIMU 0a3aMu JaHHBIX

Yposens |

ANEKTPOHHBIX 0a3ax JaHHBIX
VYposens 1

pe3eHTaLluN

MIpe3eHTAINH
VYposens 1

npaBuiIa 0pOPMIICHHS U TAUMIUIEHC TPEACTaBICHUS IPE3EHTALUU
9JIEKTPOHHBIE 0a3bl TAHHBIX, B TOM YHCIIE XUMHUUECKOW HATPaBICHHOCTH,
IIOMCKOBBIE HHTEPHET-PECYPCHI

5. BUJAbI KOHTPOJIA

BI/I,[[BI KOHTPOJIA B CEMECTpax:

9K3aMCHBI

| 6

6. SI3BIK IIPEIIOJIABAHUA

SI3BIK MIpenoaBaHus: pyCCKU.

7. CTPYKTYPA M COAEP)KAHUE JUCHUTIIMHBI (MOYJIST)

Kon HaunmeHnoBaHue pa3jeiioB u Bun Cemectp | Hacos | Ucrtou- | Ilpumeuan-
3aHAT. TeM 3anaTusa | / Kype HHUKH ue
Pa3znen 1. Beenenue
1.1 |Bsenenue Jlex 6 1
Paznen 2. MaremaTrueckuii
anrmapar KBaHTOBOM MEXaHUKHU
2.1 |MaremaTnueckuii annapaT Jlex 6 2 JI1.1JI1.2
KBaHTOBOI MEXaHUKH JI1.3J11.4
JI1.5J12.1
J2.2J12.3
2.2 |MaremaTndeckuii anmapar Ip 6 4
KBAaHTOBOM MEXaHUKH
2.3 |MaremaTnueckuii annapaT Cp 6 5
KBAaHTOBOM MEXaHUKH
2.4 | MaremaTnueckuii annapaT OK3ameH 6 3
KBaHTOBOU MEXaHUKH
Paznen 3. OcHOBHBIE TOCTYIATHI
KBAHTOBOM MEXaHUKHU
3.1 | OcHoBHbIE OCTYJAaThl KBAHTOBOM Jlex 6 2
MEXaHUKU
3.2 | OcHOBHBIE IOCTYJIATHl KBAHTOBOM Ip 6 4
MEXaHUKHU
3.3 | OcHOBHBIE IOCTYJIATHl KBAHTOBOM Cp 6 5
MEXaHUKHU
3.4 | OcHOBHBIE TIOCTYJIaTHl KBAHTOBOH [ DK3aMeH 6 3
MeXaHUKH




Pasnen 4. YrioBele MOMEHTEI
(MOMEHTBI IMITYJTbCA)

4.1

VYT0BBIE MOMEHTHI (MOMEHTHI
HMITYJIbCA)

4.2

VYTri0BbIe MOMEHTHI (MOMEHTBI
HMMITYJIbCA)

4.3

VYTr0BbIe MOMEHTHI (MOMEHTHI
HMMITYJIbCA)

4.4

VYTri0BbIe MOMEHTHI (MOMEHTHI
HMITYJIbCA)

DK3aMeH

Pa3gen 5. KBanTtoBas MexaHuka
MIPOCTBIX CUCTEM

5.1

KBaHnToBas MexaHHKa IMPOCTBIX
CUCTEM

Jlek

5.2

KBaHnToBas MexaHHKa IMPOCTBIX
CUCTEM

Ip

5.3

KBaHTOBas MexaHHKa IMPOCTBIX
CHUCTEM

Cp

5.4

KBaHToBas MexaHHKa IMPOCTBIX
CHUCTEM

DOK3aMeH

Paznen 6. [Tpubmmkénabie
METO/IbI PEIICHUS 33124

6.1

[TpubmmxEHHBIE METOIBI
pelieHus 3a1a4

Jlek

6.2

[TpubnmxEHHBIE METOIBI
pelIeHus 3a1a4

Ilp

Pa3nen 7. O61ue Borpocsl
KBAHTOBOU XUMHUHU

7.1

OO6mIre BOIpoCchl KBAHTOBOM
XUMUAH

Jlex

7.2

OO111e BOIpoCchl KBAaHTOBOM
XUMHAU

Ip

7.3

OO111e BOIpoCchl KBAaHTOBOM
XUMUU

Cp

10

7.4

OO111e BOIpOoChl KBAaHTOBOM
XUMUHU

OK3aMeH

Paznen 8. KBanToBas Teopust
XMMHYECKOH CBSI3U

8.1

KBaHTOBas TEOpUS XUMUUECKOU
CBA3U

Jlex

8.2

KBaHTOBas TEOpUS XUMUUECKOU
CBS3U

Ilp

8.3

KBaHTOBas TEOpUS XUMUUECKOU
CBA3U

Cp

8.4

KBanToBas TCOpHUA XUMHYSCKOMN
CBs3U

DK3aMeH

Paznen 9. KBanroBas Teopus
XUMHYECKUX PEaKIIHil

9.1

KBanTOBast TEOpUSE XUMHUECKUX
peakuui

Jlex

9.2

KBanTOBast TEOpUSI XUMHUECKUX
peakuuii

Ip

9.3

KBanToBas TEOpHUA XUMHUYCCKUX
peakuuii




9.4 |KBaHTOBas TeOpUsi XUMUYECKUX | DK3aMeH 6 2
peakuuii

Cnucok o0pa3oBaTe/IbHbIX TEXHOJIOTH I

AKTHUBHOE CITyllIaHUE

TexHomorun Pa3sBUTHA ﬂHSaﬁH-MBIMHeHHﬂ

HNudopmannonnsie (11(poBbie) TEXHOIOTHH

I/IFpOBBIe TCXHOJIOI'NH

ga|lbrhr|lwWIDN]|F

[IpoekTHast TEXHOIOTHS

8. OIEHOYHBIE MATEPHAJIBI IS TIPOBEJEHUS TEKYIIEN 1
MMPOMEXYTOYHOM ATTECTAIIIA

8.1. OueHo4Hble MaTepUAJIbI IJISl IPOBEACHUA TeKYLIel aTTecTAluN

1. Bux: mpaktuyeckue padotsl Ne 1 - Ne 10 - 1o 20 GamsoB (o 2 6aria Kaxjas)
Croco0: Ha KOMITbIOTEpE
pe3yabTaThl: 0opMIIEHBI B BUIE TIpoekTa - OQopMIIeHHBIH poekT- 2 Oana

2. BUJ:

MonyibHas padota Ne 1 - no 10 GamioB

MoynbHas padota Ne 2 - no 10 6annoB

Croco6: TpaAuIIMOHHBIN

pe3yNbTaThl: 0(hOpMIICHHBIC TI0 33/IaHUI0 OyMaXKHBIC OJIAHKH C PEIICHUSIMU

3. BUJI: BBIITOJIHCHUE CAMOCTOSITEIILHON pabOTHI - 10 8 OaJIIOB
Croco0: Ha KOMITbIOTEpE
pe3yJIbTaThl: OTUET, MPE3EHTALNSA HA PYCCKOM U aHTJIMMCKOM SI3bIKaX,

8.2. OuneHovnblie MaTepHaJIbl 1JIA IIPOBECACHUA l'lpOME)KyTO‘IHOﬁ arrecranmumn

TeMbl NPaKTUYECKUX 3aHATHMN.

1. Metoibl 0TOOpa)keHUsI MOJIEKYJI B IPOCTPAHCTBE. Z-MaTpHlla U 1€KAPTOBBI KOOPAUHATHI.
Crioco0bl uX pelieHus B KBAaHTOBOW XUMHH

2. KBaHTOBO-XMMHUYECKHE paCUETHbIE MPOTrPaMMbI M KOMILIEKChl. Bo3mMoxHOCTH 1
HEJOCTaTKH.

3. IIporpaMMBI-BU3yaan3aTOPHI

4. Pacuetnsle 0a3ucel. Kinaccugukanuu 6azucoB. OCHOBBI TOCTPOEHUS 0a3UCOB pa3IMYHBIX
6a3ucoB. Paciupennsie Habops! [Tomma.

5. Metozp! BbunciaeHus pyHKIMOHANA, ucnoiab3yembie B DFT.

6. PanmanbHble U YIioBbIe BOJIHOBBIE QYHKIMHU B puommkeHnn boprua-Onmnenreiimepa.
Pa3nenenue nepeMeHHbIX.

7. CTalimoHapHBIE COCTOSTHUS MOJIEKYJISIPHOM cucTteMbl PacunteiBaembie MeTogoM MO
JIKAO.

8. Pactipenenenue a1eKTpOHHON TNIOTHOCTH MOJIeKy B TepmuHosiorun QTAIM.

9. Onpenenenne BHYTPUMOJIEKYIISPHBIX 2P PEKTOB uepe3 IEKTPOHHBIE CBOMCTBA MOJIEKYII.

10. Onpenenenne CBOMCTB XMMUYECKHX CBSA3EH Uepe3 TOMOJIOTHIO MIEKTPOHHOMN TUNIOTHOCTH
B paMKaX «KBAaHTOBOM T€OPHUU aTOMOB B MOJIEKYJIAX»

[TprMepsl 0OBEKTOB UCCIIETOBAHUS JIJISl MPAKTUYECKUX 3aHITHH

1. CH3-CH2-CH2-NH2;




. CH3-CH2-CHCI-CH3;
. CH3-CH2-CH2-CH2-OH;
. CH3-CH(OH)-CHS3;
. CH3-CH2-C(O)H;
. C(OH)H2-CH2-OH;
. CH3-CH(OH)-CH(OH)-CH3;
. CH3-CH(NH2)-CH2-CH3 wu nap.
CryneHT MOKeT BBIOpaTh Jpyroit 00beKT OoJiee OJIM3KHIA K CBOEH Hay4HOH paboTe mocie
COTJIACOBAHUS C MPENOAABATENIEM AUCIIUILINHEL.

01N U A WN

[TepeueHp BOMPOCOB I CAMOCTOSITENIbHOM pabOThI HAJl JIGKIIMOHHBIM MaTEPUATIOM:

1. JlaiiTe ompeneneHre OIepaTropa;

2. Ilepeuncnure OrpaHUYCHHS, HAKJIAJbIBA€Mble Ha OMEPaTOpbl (PU3NYECKUX
BEJIMYUH B KBAHTOBOW MEXaHMKE;
. [lepeuncnure OCHOBHBIE ONEpPATOPbl KBAHTOBOM MEXaHUKU;
. Bolpaxkenue 111 KOMMyTaTtopa ABYX OIEPaTOpPOB;
. OxapakTepusyite TEH30p;
. [louemy oneparop 3aznaercs B MaTpuyHoi popme?
. Kak M0oXHO 3a1aTh KOOpAMHATHI BEKTOpa?
. OU3UYECKUI CMBICT COOTHOILICHUS HEONPeNeIEHHOCTEH;
. ®usnueckuii cMmbIca [11aHKOBCKOM KOHCTAHTBHI;

10. Yro 3anmaet BoHOBas pyHKIHS?

11. Kakue ycinoBusi HAKJIQABIBAIOTCS HA BOJHOBYIO (DYHKIIUIO, SIBIISTFOLIYIOCS OOJIACTHIO
omnpezaeneHus oneparopa ['amunbrona?

12. Tloyemy B KB. XMMHH UCIIOJIb3yeTCs cTaniMoHapHoe ypaBHeHue Llpeaunrepa?

13. Uto mpencranisier co00i BOTHOBAS (PYHKIIHSI CUCTEMBI?

14. Kakuie ycinoBus HAKJIQJBIBAIOTCS HA BOJHOBYIO (DYHKIIMIO B KBAHTOBOM MEXaHUKE?

15. Tlouemy B KB. XMMHH HCTOJIB3yeTCs cTainoHapHoe ypaBHeHnue Llpenunrepa?

16. ®opmynupoBKa IPUHIIKIA CYNIEPIO3UIIMHA KBAHTOBBIX COCTOSHUIA;

17. ®opMynupoBKa NPUHIUIIA TOXKIECTBEHHOCTH

18. 3auem HEOOXOIMMO CpeTHEe 3HAUCHUE HAOF01aeMOM BEIIMINHBI?

19. Yto npencrasisieT co00M MEXaHUYECKUI MOMEHT atoMa?

20. Yto BXOOUT B MAarHUTHBI MOMEHT aToMa’?

21. Yo BXOIUT B OpOUTATIHLHBIA MOMEHT aToMa?

22. YT0 TaKo€e CIMH JIEKTpOoHA?

23. Kunetnueckasi SHEprusi CUCTEMBI;

24. Yepes kakyro (pU3NUECKYIO0 BEIMUMHY MOKHO CBSA3aTh MHEPIUIO C UMITYJILCOM B
KBaHTOBON MeXaHUKe?

25. TeH30p MOMEHTa MHEPLIMU B CUCTEME LIEHTPA Macc;

26. TeH3op MOMeHTa UHEPLIMU B CUCTEME TJIaBHBIX OCEH;

27. KBaHTOBO-MEXaHUYECKUE MOJIETH JIBUKEHUS YaCTHUIIBL;

28. Oco0eHHOCTh TYHHENBHOTO 3 dekra;

29. ®opmyna MUHUMAJIbHOTO 3HAUYEHUS DHEPTMH HA HYJIEBOM YPOBHE;

30. Yemy paBeH onepaTrop raMHUIIbTOHA JJISl YACTHILIbI B OECKOHEYHOM MOTEHIIUAIEHOM
siiuke? hopmyna

31. YUemy paBHa BEpOSATHOCTb OOHAPYKEHUS YACTHUIBI B 0ECKOHEUHOM MOTCHITHAITBHOM
auke ¢ N=3? ¢popmyna

32. JInst uero B KBaHTOBOM MEXaHUKE aTOM BOJOPOJa paCCMaTpUBAETCS B CUCTEME
LeHTpa macc?

33. Oneparop raMuJIbTOHA JIJI1 aTOMa BOJOPOA.

34. Ilouemy B BOJHOBOM (DYHKIIMM BBIIENSIOT YIJIOBBIE M paIaIbHYIO YacTH?

35. Kakast Mozienb ONUCHIBAET ABMKEHHE AIEKTPOHA B aTOME BOJOPO/Ia B TPEXMEPHOM
IIpocTpaHcTBe?

36. Kakue 351eMeHTBI ABMKEHUS IEKTPOHA B aTOME BOJOPOAA B TPEXMEPHOM
MPOCTPAHCTBE XapaKTePU3yIOT KBAHTOBbIC uncia N, m, |?
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37. lnsa yero vyxHo npudmmwkenue bopua-Onmnenreitmepa?

38. Kak MeHsiercs Buj BOJTHOBOW (DyHKIIMU B 3TOM MPUOIMKEHUN?

39. UTo npoucxoauT ¢ NOTEHIUAIbHON SHEPTUEN AIEKTPOH-SIIEPHBIX B3aUMOIEHCTBUI
B npubmmkennn bopua-Ornmenreiimepa?

40. OTtuero 3aBUCHUT TIOJIHAS SHEPTHS CUCTEMBI B MpuOImkeHnn bopaa-Onnenreiimepa?

41. Yro npeacraBiseT co00i MOBEPXHOCTh MOTCHIIUAILHONW YHEPTUU?

42. Jlns yero Hy>kHO npuOmmkenue Xaptpu?

43. Hanumure ypaBHeHue XapTpH.

44. Kakue HeI0CTaTKU y MeToa XapTpu?.

45. Hanumure ypaBHeHue Xaptpu-Doka.

46. Kak onmuchIBalOTCSl aTOMHBIE JIEKTPOHHBIE 000JI0YKH B Pa3HBIX BapHAHTaX METO/1a
Xaptpu-®Poka?

47. Yro npeacrasisieT co6oit npudmmxenne MO JIKAO?

48. Ilepeuncirre KBAHTOBOMEXaHUYECKHE MMPOTrPaMMBbl, pabOTAIOLIUE C TPUOINKECHUEM
MO JIKAO:;

49. Kakue ypaBaenus ucrnoib3yet merog MO JIKAO u B uéM ux usudeckoe
paznuuue?

Ur.n.

[Tpumeps! TeM At UHAUBUAYAIbHON paOoTHI:

1. [Toctynatel bopa. PacueTsl pangnycoB 60pOBCKUX OpOUT, SHEPTUN OTJEIBHBIX COCTOSHUMH,
JUIMH BOJIH CIIEKTPAJIbHBIX MEPEX0JI0B

2. JIuHEWHbIC U CaMOCOTPSKEHHBIC OTIEPATOPHI (B THILOSPTOBOM ITPOCTPAHCTBE).
CoOcTBennble (PyHKIMH U COOCTBEHHBIE 3HaUEHMs. MaTpruuHOE PEeCTaBICHNE OIIEPaTOPOB.

3. OcHOBHBIE OIIEPaTOPbl KBAHTOBOW MEXaHUKHU: KOOPJIMHATA, UMITYJIbC, MOMEHT UMITYJIbCa
(mepecTaHOBOYHBIE COOTHOIICHHUS ). | aMUIIbTOHUAH.

4. OCHOBHBIE MTOCTYJIaThl KBAHTOBOW MEXAaHUKH.

5. MOMEHTBI UMITYJIbCA.

6. DHeprus aroma. PaaunanbHbie U yrioBbie BOJHOBBIE PyHKIIMU. KBaHTOBBIC YHCIIA.
Atomuble opoutanu (AO). DekTpoHHbIE KOHPUTYpalluu U TepMbl aToMOB. [TocTpoenue
[Tepuoanueckoit cucremsl dneMeHToB .M. Meneneesa.

7. Ypauenue lpeaunrepa st CTalMOHAPHBIX COCTOSIHUN MOJIEKYJISIPHON CHCTEMBI.
Pasznenenne nepeMeHHBIX.

8. PacueTHbie cxembl kBaHTOBOM xumuu B npubdmmxennn MO JIKAO. Hesmnu-puueckue u
nonyamnupudeckue pacuersl. basucusie Habopsl OCT-3I'D, 6-31G*, 6-31G** u 1.1. MeToab!
HF/3-21G, HF/4-31G, HF/6-31G*, MP2/6-31G*, MP3/6-31G* u 1.n1. KBaHTOBOMEXaHUYECKUE
MIPOTPaMMBI.

9.251eKTPOHHOE CTPOCHUE MOJIEKYJT U MOJIEKYJISIpHBIX HOHOB CSHS-(1iuKkIt0-nieHTaAneHMII-
anmnoH), C6H6 (6enzomn), C7TH7+ (Tponunuii-katuoH), C8H82- Ha sa3sike BC. McronkoBanue
apOMaTHYHOCTH.

[TepeueHb BOPOCOB U 3aJJaHU AJIS IOATOTOBKHU K pyOEKHOMY KOHTPOJIIO
Bonpocs! k Tecty Ne 1:

1) Monens aroma Pesepdopna

2) Monens aroma bopa

3) Mopenb aroma Tomcona

4) Mopnens aroma IlIpenunrepa

5) Omnpenienenue MOHATUI: KBAHTOBAs MEXaHHUKa

6) OnpesiesieHre TOHSATHN: KBAHTOBAs XUMUS

7) Onpenenenve noHATuii: opoutans no Llpeaunrepy
8) Ompenenenue NoHATHIL: opOuTans no bopy

9) OnpeneneHne MOHATUNA: U30TOMBI

10) Onpenenenue NOHATHI: paJUOAKTUBHOCTh



11) Onpenenenre MOHATHI: KBAaHTOBAs TEOPHUS aToMa

12) Onpenenenue NOHATHI: CTALlMOHAPHOE COCTOSIHUE AJIEKTPOHA

13) Onpenenenne NMOHATHIL: ONEPATOP B KBAHTOBON MEXaHUKE

14) Onpenenenre MOHATHIN: BOJTHOBAs (YHKIMS B KBAHTOBOW MEXaHUKE

15) Onpenenenue noHsTui: ypaBHeHue llIpenuHrepa B KBAHTOBOW XUMHUHU

16) Onpenenenre NMOHATUHN: 00JIACTH OMPEIETICHUS OlepaTopa

17) Onpenenenue MOHSATHI: HAOIIOgaeMast BETUIHHA

18) Onpenenenre MOHATUN: KBAHTOBOE COCTOSTHUE

19) Onpenenenue MOHATHI: KOMILIEKCHOE cenapaldeabHoe THIIbOEPTOBO MPOCTPAHCTBO

20) OmnpeneneHne MOHATUI: COOCTBEHHBIN BEKTOP OnepaTopa KB. MEX

21) Omnpenenenue MOHSATUNA: MAaTPUIIA.

22) OmnpenenieHUe TMOHSATUN: TEH30P

23) Omnpenenenue MOHATUI: IPUHITUIT HeonpenenéHHocte [ elizenbepra

24) OnpeneneHue MOHATUI: TOCTOsTHHOM [1manka

25) OnpeneneHue MOHATUI: MOCTYyIAT

26) OnpeneneHue MOHATUI: MOMEHT UMITYJIbCa, MOMEHT HHEPLIUU

27) OnpenenieHue MOHATUN: OOPOBCKUI panyCc aToMa

28) OnpeneneHue MOHSATHI: CKOPOCTh JBUKECHHS SJICKTPOHA B aTOME

29) OmnpenencHue MOHATHIA: TJIaBHBIE OCH TEH30pa HHEPIIUH MOJICKYJIbI, TJIaBHbIC
MOMEHTBI HHEPLIUU MOJIEKYJIbI

30) CpoiicTBa onepaTopoB: CyMMa

31) CoiicTBa onepaTopoB: IPOU3BEICHUE ONIEPATOPOB, JACHCTBHUE MPOU3BEICHUS
OIIepaTOpPOB Ha BOJIHOBYIO (DYHKIIHIO

32) CpoiicTBa onepaTopoB: KOMMYTaIUs OTIEPATOPOB

33) CpoiicTBa ornepaTopoB KBAHTOBOM MEXaHUKHU: 3PMUTOBOCTh U JTMHEHHOCTD

34) Onepatopbl KBAHTOBOM MEXaHUKHU: BEKTOPHBIE ONIEpaTOpbl: HalJa U jaraca

35) Omnepatopbl KBAHTOBOM MEXaHUKU: ONEPaTOpP KHHETHUECKON SHEPTUHU, OTIepaTop
UMITYJIECA, ONIEPATOP KOOPAUHATHI

36) KomMmyTarusi AByX ONepaTopoB: UMITYJIbCA U KOOPAHMHATHI

37) KommyTanus 1ByX oepaTopoB KOOPAUHAT

38) KommyTanus 1ByX onepaTopoB UMITYJIbCA

39) Tumnbl MHOKECTB COOCTBEHHBIX 3HaYEHUH onepaTopa

40) Tunsl MaTpuLl. DIEMEHTHI MATPUIL]

41) Tensop MOMEHTa UHEPLIUU

42) Cuctembl KOOpAWHAT: Jab0paTopHas, CHCTeMa IIEHTPa MacC, BPaIaroIIasics

43) Cnioco0sl 3a71aHus 1I000r0 BEKTOPA B IBYMEPHOM MPOCTPAHCTBE. THUIIBI KOOpIUHAT
JUIs 337laHus JII000T0 BEKTOpA B IBYMEPHOM MPOCTPAHCTBE U UX MaTpu4Has popma

44) Tlpunnun nHeonpenenéuunocteit ['eizendepra — pusnuecknii cmpici. [Ipumep u3
KBAaHTOBOUW MEXaHUKHU

45) IocrosiaHas [1nanka — GU3NYECKUil CMBICI, COOTHOIIIEHUE C MIPUBEAEHHOMN
nocrosiHHoM [lnmanka.

46) [Toctynar Ne 1

47) IMoctynar Ne 2

48) [Toctynat Ne 3

49) IToctynat Ne 4

50) IToctynar Ne 5

51) Ioctymnat Ne 6

52) Iloctynat Ne 7

53) OpOuTtanbHbIl MOMEHT aToMa. KBaHTOBaHHE MOMEHTA UMITYJIbCA

54) MarautHblii MOMEHT aTomMa. KBaHTOBaHHE MarHMTHOTO MOMEHTA

55) MaruuTHbIif MOMEHT 3JIeKTpoHa. KBaHTOBaHME CIIMHOBOTO MOMEHTA

56) CBs13p UMITyJIbCa 1 MOMEHTA MHEPIIMM B KBAHTOBON MEXaHUKE

57) Matpuiia TeH30pa MOMEHTa UHEPITUU

58) Kunernueckas sHEprus BpallleHUsI B KBAHTOBOW MEXaHMKE.

59) Dnnuncouny 3HEpTUn



60) Tern3zop MOMEHTa UHEPIIUU B TJIABHBIX OCSIX D0

[ToaroroBka oT4era 1Mo 0OBEKTY CAMOCTOSITEIIBHONW PaOOThI

OdopmiieHne oTyeTa MPOUCXOIUT Ha PYCCKOM si3bike. Kakas TeMa caMoCTOsITeTIbHOM
paboThI pacKkphITa U OMMCAaHA HA OTACIIBHOM JICTKe (hopmarta A4, O BCeMU MOJISIMU 2 CM.
mpudTom TNR, xernb 12, ¢ OIMHOYHBIM HHTEPBAJIOM MEXKIY CTpoKaMu. BBepxy, crpaBa dhaMumus,
UMl M TPYIINA 00YYaromerocs.

[ToaroroBka mpe3eHTanuu o 00BEKTY CaMOCTOSTEIbHON pabOThI

CrpykTypa npe3eHTanum.

CrpykTypa npe3eHTanuu J0JHKHAa COOTBETCTBOBATH CTPYKTYpE pa3padaThiBaeMON TEMBI:

1. Turynbubii cnaiia (1 cnain).

[TepBbIii IMCT — 3TO TUTYJIBHBIN JIUCT, HA KOTOPOM 0053aTENIbHO JIOJKHBI ObITh
IIPEJCTaBIICHbI: Ha3BaHUE TEMBI; IUIaH IPE3EHTAlMU (BOIIPOCHI, PACKPHIBAIOIINE TEMY)

2. Cnaiigpl, packpeiBaromue temy (9 - 10 ciaiigos).

Crnenyrommmu ciaiiiaMy JOJKHO OBITh COJIEP/KAHUE, I TPEICTABICHBI OCHOBHBIE
BOMPOCHI TeMbl. JKenaTrenbHo, YTOOBI U3 COAEPIKaHUS 110 TUIIEPCCHUIKE MOKHO MEPEeHTH Ha
HE00XO0/IMMYIO CTPAaHUILYy M BEPHYThCSI BHOBb Ha COJIEpKAHUE.

3. ®uHanpHbIH cinain (1 cmain).

Ha mocnieanem cnaiiie 10/KHBI OBITH BEIBOJIBI O IPOICIAHHOM paboTe, Tak ke haMuus,
UMSI, OTUYECTBO CTY/ICHTA, TPYIINA; JOJDKHOCTh, (DaMuIns, UMsI, OTYECTBO MPETIO1aBaTeIs

Pexomennyemoe obtiee kommuecTBo ciainoB — 10 - 12

Otanbl NOATOTOBKU MTPE3EHTALIUU

Co3pnanue npe3eHTauy COCTOUT U3 CIAEAYIOIINUX HTANoB:

|. [InannpoBaHue Mpe3eHTauU — TO MHOTOIIIAroBast PoLeypa, BKIOYArOIIas
orpesieNieHUE Meliei, n3ydeHne TeMbl, (OpMHUpPOBAaHUE CTPYKTYPHI U JIOTUKH ITOJa4d MaTepuaa.
[TnaampoBaHue MPE3eHTAIINHN BKIFOYACT B CEOS TBa OCHOBHBIX JTarla;

1 — ®opmupoBaHue MaTepraia Ha PYCCKOM SI3bIKE

OH BKJIIOYAET B ce0s caMylo KpPOMOTIMBYIO paboTy ¢ MaTepuaIoM U MOapa3esieTcs Ha:

— OrnpeneneHue mee.

— COop uHpOopMaIK O MaTEepHaJIE.

— Ornpezenenrie OCHOBHOM UAEH MPE3eHTAIIH.

— [lonGop monomHUTENBHON HHPOPMAITIH.

— [InanupoBaHue npe3eHTanuu.

— [loaroroBka 3aKIrOUYECHUS.

2 — ®opMHpOBaHHUE MPE3SHTALNN Ha AaHTJITHHCKOM SI3BIKE

Ha nannowm srtamne TpeOyercs BHUMaTenbHasi paboTa Mo nepeBoly MaTepruaIoB Ha
AHTJIMHACKUH SA3BIK

Il. PazpaboTka npe3eHTalu — METOJ0JIOTMYECKHEe OCOOEHHOCTH MOATOTOBKY ClaiiioB
Mpe3eHTAalMH, BKJII0Yasi BEPTUKAJIbHYIO M TOPU30HTAJIbHYIO JIOTUKY, COJIEpKaHNuEe U COOTHOIIEHHE
TEKCTOBOM U rpaduueckoit uHpopmanuu.

I1l. PemeTumus mpe3eHTaIMy — 3TO TPOBEPKA M OTIAKa CO3aHHOM mpe3eHTaruu. OHa
IIPOBOJUTCS HA PYCCKOM SI3BIKE

TpeboBanus k 0opopMIIEHUIO TPE3ECHTALIUH

Odopmiienne mpe3eHTay MPOUCXOAUT Ha aHTIIMHCKOM si3bike B Power Point. Bee craiiibr
UMEIOT CJIEIYIOIe apaMeTphbl CTPAHUIBI: OpUEHTAIUS aTbO0oMHas, GopmaTt A4, pazmep mpudra
He MeHee Kerab 24. OdopmiieHre TUTYIFHON CTPAHUIIBI BKJIFOYAET Ha3BaHUE, TaK K€ yKa3aH aBToOp,
MeCTO, To/ BblloyHeHus. Kax/plil cnaiin Ha3BaH, IPOHYMEPOBaH (3a UCKIIFOUEHUEM TUTYIIBHOTO),
oopmienue poHa crnaiiioB HEOOXOIMMO MPOBOJUTH B CIIOKOMHBIX TOHAX, KOHTPACTHBIX LBETY
BbIOpaHHOTO HIpUQTA.



8.3. TpeGoBaHus K PEiTUHT-KOHTPO.JIIO

Ha gucuumnuny Beinenero 100 6amios:

1. Ha Px3amMeH BeiHOCUTCS 10 40 OamIoB

2. Ha MpakTHKyM (rpaktrdeckue padboTsl Ne 1 - Ne 10) - no 22 GamioB
3. Ha MOJTyTIbHBIE PAOOTHI:

Ne 1 - no 10 6amnoB

Ne 2 - no 10 6amnoB

4. Ha BBINIOJHEHHE CAMOCTOSTENBHON paboThI - 10 § OaioB

9. YYUEBHO-METOJUYECKOE U HTH®OPMAILIMOHHOE OBECHEYEHUE
TACIATLITAHBI (MOLYJIST)

9.1. PexomenayeMasi 1uTeparypa

9.1.1. OcHoBHas JUTEpPaTYypa

Hudgp

Jlureparypa

J1.1

EpmakoB, KBanToBast MexaHuKa ¥ KBaHTOBas xumus. B 2 u. Yacts 2. KBaHTOBas XHMHS,
Mocksa: FOpaiit, 2024, ISBN: 978-5-534-00128-0,
URL.: https://urait.ru/bcode/538518

JI1.2 | EpmaxoB, KBantoBas mexanuka u kBantoBas xumusi. B 2 4. Hacte 1. KBantoBas
MexaHuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-00127-3,
URL.: https://urait.ru/bcode/538517

JI1.3 |CremanoB, KBanToBas MmexaHuka u KBaHToBas xumusi, Mocksa: FOpaiit, 2019, ISBN: 978-
5-534-10665-7,
URL.: https://urait.ru/bcode/444811

JI1.4 |bapanosckuii B. 1., KBantoBas mexanuka u kBantoBas xumusi, Cankt-IlerepOypr: Jlansb,
2022, ISBN: 978-5-8114-3961-4,
URL.: https://e.lanbook.com/book/206195

JI1.5 |Lupenscon B. I'., KBanToBasg xumus. Monekyssl, MOJIEKYJIIPHbIE CUCTEMBI U TBEPBIE
Tena : yueOHoe nocobue i By3oB, Mocksa: Jlaboparopus 3nanumii, 2021, ISBN: 978-5-
93208-518-9,
URL.: https://e.lanbook.com/book/172254

9.1.2. lonoJiHUTE/IbHAA JIUTEPATYpPA
MIngp Jlureparypa

JI2.1 |bonpapes, Kanamnukos, Cniupus, Kypc obmieit pusuxu B 3 ka. Knura 2:
JJIEKTPOMArHeTU3M, ONTHKA, KBaHTOBas (uszuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-
9916-1754-3,
URL.: https://urait.ru/bcode/535754

J12.2 [Edpemos, KBantoBas mexanuka, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-04975-6,
URL.: https://urait.ru/bcode/539571

JI2.3 | byteipckas E. B., KomnbrorepHas XumMusi: OCHOBBI TEOPHH B paboTa ¢ MporpaMMaMu

Gaussian u GaussView, Mocksa: COJIOH-ITPECC, 2011, ISBN: 978-5-91359-095-4,
URL.: https://biblioclub.ru/index.php?page=book&id=226995

9.3.1 IlepeyeHb MPOrpaMMHOI0 oOOecneYeHus

Kaspersky Endpoint Security 10 ans Windows

Adobe Acrobat Reader

Google Chrome




4 |WinDjView

5 [OpenOffice

6 |HyperChem

7 Mmuoro¢pyakunonansabsiit pegakrop ONLYOFFICE

9.3.2 CoBpeMeHHbIe podeccuoHATIbHbIE 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CTIPABOYHbIE
CHCTEMBbI

1 OBC «ZNANIUM.COM»

2 OBbC «IOPAUT»

3 OBbC «YHuBepcuTeTckas OMOINOTEKa OHJIAMHY

4 3BC IPRbooks

5 OBC «Jlanb»

6 3bC BOOK.ru

7 OBbC Tel'Y

8 Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHaJIbI)

9 Penosurapuii TBI'Y

10 |BupryanbpHBIH YnTANBHBIN 311 AuccepTanuii Poccuiickoil rocyjapcTBeHHON OnOImoTekn

11 ﬁ?;;ﬁam American Institute of Physics (AIP)

12 | ’Kypnansr American Chemical Society (ACS)

13 | XKypnans! uzgarenscrBa Taylor&Francis

14 | BJ Scopus

15 |BJI Web of Science

16  |Pecypcel u3natensctBa Springer Nature

17 | Apxussl xypHanoB usgarensctBa The Institute of Physics

18 | ApxuBsI )XypHaJIOB U3/1aTeNbCTBa Nature

19  |[Xypnanst American Physical Society (APS)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJISA)

Ayaur-s OobopynoBanue

3-243

KOMIUIEKT y4eOHOM Me0enn, KOMIIbIOTEPHI

3-226 KOMILIEKT yueOHOI MeOenn, MukiiepHblil mynbT, AyaAHOKOMILIEKT, HTepakTHBHAS
crcTeMa, MpoeKTop, TelekoMMYHUKAIIMOHHBIE MTKa(bI, YKPaH, KOMITBIOTEP

3-227 KOMILIEKT Y4eOHOI MeOenn, TepeHOCHON HOYyTOYK, IPOEKTOP, IKpaH

5-310 [TpoexTop Dxpan Kommbiorep (MOHUTODP, CUCTEMHBIN OJIOK, KJaB., MbIIIb) Jlocka -
1. Tpubyna -1 mr. KommiexT yue6Hol mebenn

5-311 [TpoexTop Dxpan Kommbriorep (MOHUTOD, CUCTEMHBIH OJI0K, KJ1aB., MbIIb) Jlocka -

lmt. Tpubyna -1 mr. Komnext yue6noit mebenu Ctenn "[lepuonnyeckas tabauna

11. METOANYECKHUE MATEPHUAJIBI U1 OBYYAIOLIIUXCA 11O OCBOEHHUIO

JUCHUTIINHBI

YueObHOo-MeToAn4YeCcCKOe 1 HHPOPMAITMOHHOE 00€CTIeueHNEe TUCITUTIITUHBI




1) Pexomenayemast murepaTtypa

a) OcHoBHas nHUTEpaTypa:

1. Eppemos, FO.C. KBanroBas mexanuka / FO.C. EdppemoB. — Mocksa; bepnun: Jupexr
-Menua, 2015. — 457 c.: un. — PexxuMm goctyna: mo noAmnucKe. —

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

2. bapanosckwuii B. 1. KBantoBast Mexannka u KkBaHToBasi XuMusi: yueo. [Tocobue mmst
CTyZ. BbIcHIL. yue0.3aBeaeHuii / B. U. bapanoBckwii. - M.: U3narenbckuit EHTp «AKaneMus»,
2008. - 384 ¢ Pexxum gocryma:

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

0) lonomuurtensHas auTeparypa:

1. baiikoB O. A. KBanToBast Mexanuka. YuedbHoe nocooue. — M.: BMUHOM.
Jlaboparopus 3uanuid, 2015. - 294 ¢. — DnekTpoHHBIN pecypc. — Pexum mocryna:

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

2. Maiiep, 1. I30panHbIe I1aBbl KBAHTOBOM XMMHH: J10KA3aTEIbCTBA TEOPEM M BBIBO/I
dbopmyi.: yuebHoe nocodbue / Maiiep U., nep. ¢ anri. 3-e uzganne — Mocksa: JlabopaTopust
3Hanuii, 2017. — 385 ¢. — ISBN 978-5-00101-501-7.

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

3. Hupenscon, B.I'. KBantoBas xumusi. MonieKybl, MOJIEKYISPHbIE CUCTEMBI
TBepAbIe Tena : ydeOHoe mocobue ais By30B.: yueOHoe nocodue / LHupenscon B.I'. 4-e uznanue —
M: JIabopatopwus 3Hanui, 2017. — 521 ¢. — ISBN 978-5-00101-502-4.

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

4. Uponos, N.E. KBanToBas ¢usuka. OcHOBHBIE 3aKOHBI: yueOHOe rocodue / Upomos
N.E. 7-e uznanne — Mocksa: JlabopaTopus 3nanui, 2017. — 259 ¢. — ISBN 978-5-00101-492-8.

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

5. Uponos, W.E. 3anaun mo kBaHTOBOM (pusuke.: yaueobHoe mocobue / Mpomos U.E. 5-¢
nznanne — M: Jlaboparopus 3nanwmii, 2015. — 220 c. — ISBN 978-5-9963-2958-8.

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

6. Co6ones, C.B. OcHOBbI HepenaTUBHCTCKON KBaHTOBOM MexaHuku / C.B. Cobones. —
M: ®usmatnur, 2017. — 143 c.: rpad. — Pexxum noctymna: mo moamucke. —

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

7. Benpunckuii P.B. KBanToBas mexanuka. PocroB-na-/lony: FOxHbi dhenepanbHbIi
yausepcutet, 2009. -384c.

Pexxum noctyna: http://www.phys.sfedu.ru/web/teor/Quantuml.pdf

8. ne, bpoiinbs 1M30pannbie Hayunble Tpyasl. T. 1. CTaHOBIEHNE KBaHTOBOW (DU3UKH.
Pabotsr 1921 — 1934 rogos / JIyn Bpoiins ne. — M.: Jloroc, 2010. — 556 ¢. — ISBN 978-5-98704
-505-3. — TekcT: a51eKTpoHHbIHN // DnekTpoHHOo-0nbimoreynas cucrema IPR BOOKS:

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

9. Tonmaués, B. B. KBa3ukiiaccuueckasi 1 KBaHTOBasi TeOpHsi aToma Bojiopoja / B. B.
Tonmaués, @. B. Ckpunuuk. — Mocksa, MxeBck: PerynsipHas u xaoTuueckas JUHaAMHKa,
W>xeBcKkMii MHCTUTYT KOMITbIOTEPHBIX HccaenoBanuid, 2008. — 132 ¢. — ISBN 978-5-93972-642-
9. — TexkcT: 21neKTpOHHBIN // DnekTpoHHO-0MbaMoTeuHas cuctema IPR BOOKS:

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

10. banamos, B. B. Kypc kBanToBoii Mmexanuku / B. B. banamos, B. K. JfonunoB. —
Mocksa, lxeBck: Perymspnast u xaornueckast tuaamuka, 2001. — 336 ¢. — ISBN 5-93972-077-3.
URL.: http://www.iprbookshop.ru/16546.html

11. Hpruesckuii, P.B. KBaHTOBO-XMMHYECKHE pacyeThl MEXaHU3MOB XUMHUECKUX
peaknuii: yueoHo-MeToaudeckoe nocooue / P.B. [{prmesckuid, I'.I". 'apudzsuosa, I'.M.
XpamnkoBckuit. — Kazans: KHUTY, 2012. — 88 ¢. — ISBN 978-5-7882-1301-9. — Texkcr :
AJIEKTPOHHBIH // DnekTpoHHO-O0nbimoreynas cucrema IPR BOOKS :

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

12. Hopanosuy, /I. A. OCHOBBI KBAHTOBO-MEXaHWYECKUX MTPEACTABICHUIN O CTPOCHUH
aToma : yuebHoe nmocodbue / 1. A. Hopanosuu. — PoctoB-nHa-/{ony: U3gatensctBo KOxHOTO
denepanpHOoro yHHBepcuTeTa, 2011. — 100 ¢. — ISBN 978-5-9275-0852-5. — Tekcr:
AJIEKTPOHHBIH // DnekTpoHHO-0nbimoreunas cucrema IPR BOOKS: [caiiT].



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

2) I[IporpamMmmMmHOe obecrieueHne

a) JluneH3noHHOE porpaMmMHoOe 0OecIieYeHHe:

* Microsoft Office

* Microsoft Windows

* Gaussian, GaussView, HyperChem, Chemoffice

6) CBOOOIHO pacpoCTpaHsIeMOe MPOrpaMMHOE oOecIieueHre
» Google Chrome

+ Avogadro, Gamess, Shrodinger

 MarvinSketch

3) CoBpemeHHbIe IPOdeCCHOHANbHBIE 0a3bl JaHHBIX ¥ HHPOPMAILIMOHHBIE CIIPABOYHBIE
CHUCTEMBI

* OBC «ZNANIUM.COM» www.znanium.com;

* OBC «YHuBepcuterckas oubnmmoreka onnaita» https://biblioclub.ru/;

* OBC «Jlanb» http://e.lanbook.com

4) Ilepeuenp pecypcoB HH(GOPMaLMOHHO-TEIIEKOMMYHUKAIMOHHOM ceTu «/HTepHeT»,
HEOOXOIUMBIX JJISi OCBOCHUS AUCHUTUTHHBI

* DiekTpoHHast oOpa3oBatenbHas cpena TBI'Y http://Ims.tversu.ru

» Hayunas 6uoaurorexa 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

VI. MeTtoanueckue MaTCpurajbl 1JIA 06yqafomnxc;1 10 OCBOCHUIO JHCHUIIIMHBI

1. YueOHas mporpamma

I. BBEAEHUE

ITIpenmer kBaHTOBOM MexaHnKHU. KBaHTOBass MEXaHMKA U KBAaHTOBAsk XUMHUSL.

OcHOBHBIE Tarbl pa3BUTHS KBaHTOBOU Teopur. ClI0kKHasK CTPYKTypa aToma
(aKcriepuMeHTaNbHBIE T0Ka3aTenbcTBa). KBaHTOBas Teopus ceera Ilnanka — DiiHmreliHa. SnepHas
Mmojienb atoma Pesepdopaa. Teopust bopa (ocHoBHBIE mocTynatel). KBanToBble uncna. [IpuHimn
[Maynu. [TpaBuno Xynna. CootHomienue e bpoitns. [Ipunuun Heonpeaenennoctu I eiizendepra.
Bonnoras mexanuka lllpenunrepa u matpuunas Mmexanuka [ eiizeHOepra (3KBUBAJIEGHTHOCTE (hOPM).
CoBpeMeHHOE COCTOSIHHE.

Il. MATEMATUYECKUI ATIITAPAT KBAHTOBOM MEXAHUKU

[TousiTue onepatopa. JInHeiHbIe 1 caMOCONPSKEHHBIE (IPMUTOBBI) OIIEPATOPHI.
CobcTBeHHbIE PYHKIIMM U COOCTBEHHBIE 3HAUEHUS OllepaTopoB. MaTpuyHoe npecTaBIEeHUE.

[1l. OCHOBHBIE IIOCTVJIATBI KBAHTOBOM MEXAHUKU

BonHoBas ¢pyHKIMS Kak QYHKIMS COCTOSIHUSI CUCTEMBI; €€ (PU3UUECKUI CMBICIT.
JluHamMHuuecKre NEPEMEHHBIE U onepaTopsl. M3Mepsiemble 3HaUCHMS

(bu3nYeCKUX BEIMYMH KaK COOCTBEHHBIE 3HAYEHHS ONIEPATOPOB, MPECTABIISIOMINX TaHHYIO
BennuuHy. Bpemennoe u cranonapaoe ypasHenue llpenunrepa. BoiaHosas QyHKkuus cuctemsl
yactull (6030HOB 1 (pepMUOHOB). [IpUHIINT TOXKIECTBEHHOCTH YaCTHULL.

IV. YI'JIOBBIE MOMEHTBI KBAHTOBBIX CUCTEM

VYTi0BbIe UM MEXaHUYECKHE MOMEHTHI YAaCTHIL: OpOUTANIbHBIN, COOCTBEHHBIN U MOJIHBIN.
[lepecranoBouHble cooTHOIIEHUsA. KBaHTOBaHNE MOMeHTa UMITysbca. COOCTBEHHbIE 3HAUEHUS U
coOcTBeHHbIe QyHKIUU. CloKeHre MOMEHTOB. BekTopHast Mozeb.

V. KBAHTOBAS MEXAHUKA ITPOCTBIX CUCTEM

Yacruia B noTeHIMaNbHOM siukKe. ["TapMoHndeckuii ocipuusaTop. JKectkuid poraTop.
3anaya 06 arome BoJopoia. DHeprus aToMa. PaauranbHble U yriioBble BOJHOBBIE (QYHKIUH.
KBanToBsie uncna. Atomasie opoutanu (AO).

VI. ITPUBJIMKEHHBIE METO/IbI PELHEHW A 3AIAY



Teopust BO3SMYIIEHUH 7151 CTAIIMOHAPHBIX COCTOSIHUI B OTCYTCTBHUE M MIPU HATMYUHU
BBIPOXKAECHUA. BapuallMOHHBIN PUHIUIT B KBAHTOBOM MEXaHHUKE U BapHallMOHHBIA METO/.

VII. OBIIUE BOITPOCHI KBAHTOBO XUMUU

Monekynsipuas moaeib. Koopaunatel. YpaBuenue peaunrepa 1ist MOJEKYISIpHON
cuctembl. Paznenenue nepemeHHbIx. Annadaruueckoe npubdnxenue (mpudnmkenue bopua-
OnnenreliMepa). JnekTpoHHOe ypaBHeHue lIpenunrepa u ypaBHEHHE Ui AEPHBIX JIBUKECHUM.
DHepreTUYeckre COCTOSHUS MOJIEKYI. BeposTHOCTH KOH(UTYpaIyii sifep 1 3JISKTPOHOB.

OpnnosnexkrpornHoe npudnmkenue. Opouranu. Teopun BaneHTHBIX cBszeil (BC) u
MOJICKYJIIpHBIX opouTtaner (MO).

CamocornacoBannoe nosie (CCIT). Meton Xaptpu-®oka (X®D): orpanndeHusiii (OXD) u
HeorpanndeHHbIN (HX D). Yuer sanekTpoHHON KOppessiuu. MeTo 1kl KOHPHUTyparmoHHOTO
B3aumozeiicteus (KB) u MHOrokoHpurypammontoro camocoriacosannoro noist (MK CCII).
Teopus Bo3mymenuit Memnepa-ITneccera (MII) 2-ro u 6oiee BHICOKUX TOPSIKOB.

[Tpubmxenne MO JIKAO. YpaBaenus Xaptpu - @oka - Pyraana. Opoutaiu
cieritepoBckoro tuna (OCT). 'ayccoBbl pynkmmu (I'®). ba3zucHbie HAOOPHLI.

Hesmnmpuueckue pacuets! (ab initio). Meronst MO JIKAO CCII, MO JIKAO CCIT KB,... .

[Tonmyamnupuueckue pacuetsl. [Ipocroit meton Xrokkens (MOX), paciupeHHbIH METON
Xrwoxkkenst (PMX), meron Ilapusepa - ITappa - [Tora (TTITIT).

[Tpubmmkenue HyneBoro nuddepenmansuoro nepekpeiBanus (HAIT). Metoasr ITITATT/1,
T ATL/2, TIATY/C; YT AT, MYTTAIT/1, MYTTAIT/2, MYTTATL/3, 3UTTATL/1, 3UTTIIT/C.
[Ipenebpexenue neyxaroMHbiM auddepennnansusiM nepexpsianueM (ILJIAIT, MIT/IT). Meronsr
AMI (Aycrunckas mozens-1), PM3 u T.4.

ITporpammusie kommiekcsl GAUSSIAN (GAUSSIAN-85, GAUSSIAN-98, GAUSSIAN-
03,...), GAMESS (CUHIA, Anrnus, Poccust — MI'Y), HyperChem (Student HyperChem,
HyperChem Professional Release), MOPAC u ap.

VIII. KBAHTOBAS TEOPUSI XMUMUYECKOM CBS3U

KBanTtoBas Teopusi XUMUYECKOM CBSI3U M MEKMOJICKYIISIPHBIX B3aUMOJICHCTBH, TUIIBI
XUMHUYECKOH CBSI3U. 3aTPYAHEHHS KIACCUYECKOM TEOPUH U UX PelIeHHE B 00beTUHEHHOM METO/IE.
Teopemsl, HCTIONB3yeMbIe IPH ONMMCAHUU XUM. CBSI3H a) CHIIOBBIM METOJIOM: Teopema JpeHdecra u
teopeMa ['enpmana-Delinmana, 0) SJHEPTETHISCKUM — TEOpeMa BUpHaa.

IX. KBAHTOBAS XUMW XUMWYECKUX PEAKIIWI

[TyTh peakiuu 1 KOOpAMHATA PEaKIUU Ha MOTEHIIMATLHON MMOBEPXHOCTH B AJIEMEHTAPHOM
akTe XuMuueckoil peakuuu. Ilepexonnoe cocrossaue. Koppens-mimonnsle npasuia Byasopaa -
Xogmana. Teopust rpaHUUHBIX opOuTasell Oykyn



