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1. HEJIX U 3AJAYHN JTUCTIAITJIMHbI

esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

KBaHnToBas MexaHHuKa — MeXaHHKa JABWXXCHHUA MUKPOYACTULL (BHCKTPOHOB, IMPOTOHOB U T.I[.).
KBaHTOBast XMMHS — OCHOBA TECOPCTUICCKUX Hpe,Z[CTaBJ'IeHI/Iﬁ COBpCMGHHOfI XHUMHYCCKOH HAaYKH,
(bYH,Z[aMeHTOM KOTOpOﬁ SBJIAIOTCA MPCACTABICHHA KBaHTOBOM MEXaHHMKH.

I_IGJIB JAUCHUIIIIMHBI — 3HAKOMCTBO CTYACHTOB C I/I36paHHBIMI/I pasaciaMu KBaHTOBOH XHUMUU,
BXOAIIUMHA B COCTAaB OCHOBHOI'O TCOPETUUCCKOTI'O (bYHI[aMCHTa COBpCMCHHOﬁ XHUMHH.

3agaun:

— II0Ka3aTh TIIyOWHY B3aMMOCBSI3M KBAHTOBOW MEXaHUKH U KBAHTOBOW XUMHUH

— BBIpa0OTaTh YMEHUE MPUMECHEHUS 3HAHUH O HEAMITUPUICCKUX U TMOTYIMITUPUISCKUX
METO/Iax MpH paboTe ¢ MPOTPaMMHBIM 00€CTICUCHUEM TUCIUILTAHBI U T.]I.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OOII
Huxn (pa3znen) OIl: B1.B
TpeGoBanus K npeaABapuTeJIbHOI MOATOTOBKE 00y4al0IIerocs:

KBanToBas MexaHHKa ¥ KBAHTOBas XMMHUS
dusnueckast XUMHUA

Oprannueckasi XMUMHS

dusuka

AHannTryeckass XUMHS

HoBbie nndopmalimonHbie TEXHOIOTUN
CtpocHue BemecTra

Maremartuka

WNudopmaruka

Heoprannueckast xumust

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX OCBOEHHE TAHHOW JUCIHIIJIMHBI
(MoayJis) He00X0AMMO KaK MpealIecTBYOIIee:

N36panHble TaBbl PU3NIECKON XUMUU
Kpucramnoxumus

dusnuecKkue METO bl UCCIIETOBaAHUS
HayuHno-uccnenoBaTenbekas paboTa
[IpenurioMHast mpakTHKa

Duznko-xuMuYecKe MOJIEIU
3. OFbEM JUCHUITJINHBI

O01as TPYA0EMKOCTh 53ET
YacoB 110 y4eOHOMY IJIaHY 180
B TOM YHCJIE:

ayJIUTOPHBIC 3aHATHS 68
CaMOCTOsTENIbHAs padoTa 45
4acOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIIBbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[TK-1.1: ITlnaaupyeT oTaeabHbBIC CTaIUN UCCIEAOBaHUS TPH HATMYKK obmiero miana HUP

VYpoBenb |  MaremaTH4eCKHUH anmapat KBAHTOBOW MEXaHUKHU
B O0LIMX YepTax OCHOBHBIE METO/ABI M MOJAXOAbl KBAHTOBOM XUMUHU:



Yposens 1

Yposens |

oaHO3IEKTpoHHOE, bopHa-Onnenreitmepa, MO-JIKAO;
OTpaHUYCHUS B KOTOPBIX paOOTAIOT JAHHBIE METOIBI

HCITOJIF30BaTh MaTeMaTHUCCKUI arrmapar Ip1 p€uICHUN KOHKPETHBIX 3a1a4
caciiaThb BBI60p KBaHTOBO-XUMHNYCCKOI'O HpI/I6J'II/I}KeHI/IH JJIA BBIUMCIICHHI
CBOMCTB U CTPYKTYPhI B€EUICCTBA B 3aBUCUMOCTH OT 3a/laHHBIX IMapaMETPOB

CIIOCOOHOCTBIO MTPOBOAUTDH (PU3UKO-XUMHUUECKHE PACUEThl C TIOMOIIIbIO
M3BECTHBIX (DOPMYIT U ypaBHEHUH JJI1 MOJIEKYJISIPHBIX CUCTEM, B TOM YHCIIE
C TIOMOIIIbIO KOMITBIOTEPHBIX TPOrpaMm

HABbIKAMU MOJIEKYJIIPHOTO MOJAEIUPOBAHUS U PA0OTHI C pa3HBIMH KBAaHTOBO
-XUMUYECKUMH MPOrpaMMamMu

[1K-1.2: BeiOupaet TeXHUYECKHE CPEICTBA K METO/IbI HCTIBITAHUN (M3 HA0Opa UMEIOIIIMXCS )
JUIsL peuieHus mocTaBieHHbIX 3aaad HAP

VYposens 1
VYposens 1

VYposens 1

MpaBHUJIa TEXHUKH 0€30MIaCHOCTH MpHU paboTe B 1aboparopuu U HA
KOMITBIOTEPE

MIPOBOMTH IKCIIEPUMEHT B JJa0OPATOPHBIX YCIOBUSIX U MIPH MTOJIb30BAHUU
KOMITBIOTEPOM

YMEHHUEM I10JIb30BaThCSl METOIMKAMH, UCTIONB3Ysl 3HAHHUSI HOPM TEXHUKH
Oe3omacHoOCTH

I1IK-1.3: 'oTOBUT OOBEKTHI UCCIIEAOBAHUS

VYposens 1

VYpogens 1

VYpogens 1

nprUeMbl PadOTHI U CO3JIaHKsI HAy4yHOU rpaduku ¢ ucnoyib3oBanuem Excel,
Origin8.1.;

OCHOBHBIE MaKPOCKOITMYECKUE CBOMNCTBA MOJICKYJISIPHBIX CHCTEM M UX CBSI3b
C MUKPOCKOITUYECKUMU CBOHCTBaMHU

uHTEepQEiic 1 BO3SMOKHOCTH KBAHTOBO-XUMHYECKUX MTPOTPAMM-
BU3YalIU3aTOPOB;

CIoCcOOBI MPEICTABICHUS KBAHTOBBIX CUCTEM JIJIsl MOJEIMPOBAHUS U
METOJIbI X OMUCAHUS B KIACCUYECKUX XUMUYECKHUX MOIX01aX

paboTaTh ¢ KOMIIBIOTEPOM Ha YPOBHE MOJIB30BaTelNsA, 00pabdaThiBaTh
pe3yJIbTaThl HAYYHbIX SKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM METOJI0B
MaTeMaTU4YeCKOl CTaTUCTUKHU U npuioxeHuil Excel u npyrux;
MPOBOAUTDH BHIYMCIICHNE MAKPOCKOITMYECKUX CBOMCTB U3 pe3ysIbTaTOB
MOJIETTUPOBAHUS;

AQHAJIM3UPOBATH MAKEThl BXOJHBIX U BBIXOIHBIX JaHHBIX KBAHTOBO-
XUMHUYECKOT'0 MOJIETTUPOBAHUS;

KOHBEPTHPOBATh PE3yJbTaThl ISl JalbHENIEel paboThl U3 OJHOTO
IIPOrPaMMHOTO ITAKeTa B IpyTrOf

HaBbIKaMU pa0OThI ¢ KOMIIBIOTEPHBIMU MTPOrPaMMaMi CTAaTUCTUYECKON U
rpadudeckoit 00pabOTKH IKCIIEPUMEHTATBHBIX JAaHHBIX C UCIIOJIb30BaHUEM
OOIIETIPUHATOTO MPOTPAMMHOTO 00ECTICUCHHS;

OTIBITOM COCTaBJIEHHUSI BXOJJHOTO PACUETHOTO MaKeTa JaHHBIX /Il KBAHTOBO-
XUMHYECKHX TPOTPaAMM;

TEXHUKOW 3al1CH MOJIEKYJIbl KOOPAMHATHBIM METO/IOM U C TOMOUIbIO Z-
MaTpPHIIH;

uH(popmMarrelt 00 OCHOBHBIX KBaHTOBO-XMMHUECKUX KIH0YaxX (KOMaHIaX) U
WX crerupuKanum

[1K-2.1: [TpoBoAUT MepBUYHBIN MOMCK MH(OPMALIMU IO 3aJJaHHOW TeMaTHKe (B T.4., C
MCIIOJIb30BaHNEM MAaTEHTHBIX 0a3 JaHHBIX)

VYposens 1

VYposens 1

OCHOBHBIE pacipoCTpaHEeHHbIE HHTEPHET-cucTeMbl TTorcka (Google, Yandex
U 7Ip), @ TaK K€ CHUCTEMbI XUMHUYCCKOW HAIPaBIEHHOCTH (0a3bI TaHHBIX:
NIST, AIST, Aquila, ChemPort u 1ip.)

BO3MO>XHOCTH TIOMCKOBBIX CETEBBIX PECYPCOB M UX MPUMEPHOE HATIOTHEHHE

BECTH MOUCK MH(POPMAIIUN KBAHTOBO-XUMHUECKOW HAIPaBIEHHOCTH:
NOCIeTHUX MyOIMKaIuii 10 HayYHOU TeMe, IUPOKO U3BECTHBIX (PAKTOB,



JIAHHBIX AJIEKTPOHHOI'O CTPOEHHUS, CTPYKTYPBI U CIIEKTPOCKOIMYECKHUX
CBOWCTB UCCIIEAYEMBIX BELIECTB, OJYYEHHBIX KAK TEOPETUYECKUMU, TaK U
3KCIIEPUMEHTAIbHBIMUA METOIAMH

YpoBeHb |  HaBBIKaMU pabOTHI ¢ KOMITBIOTEPHBIM MTPOTPAMMHBIM 00€CTICYCHUEM U
HHTEpHET-pecypcaMu

[1K-2.2: Ananusupyet u 0000-111aeT pe3yabTaThl IATEHTHOTO IMOMCKA 110 TEMATHKE IMPOCKTa
B BBIOPAHHOM 00JIACTH XUMUHU (XMMHYECKON TEXHO-JIOTHH )

YpoBenb |  MeTonbI U cpencTBa coopa, 00paboTKU, XpaHEHHU S, ITepeIadll U HAKOTUICHUS
I/IHd)OpMaI_H/II/I; OCHOBHBIC ITIOHATHA JIOTHYCCKUX, MATCMAaTUUYCCKUX U
TEXHUYCCKUX ACIICKTOB apXUTCKTYPhI KOMIILIOTCPOB, TOKAJIbHBIX ceTed u
0a3 TaHHBIX, IKCIIEPTHBIX CUCTEM U TEXHOJIOTHH Pa3paboTKu U
HCIIOJIB30BAHMUA IIPOIrpaMMHOIO O6CCHC‘ICHI/I$I; HIPUHIUIIBI MOJCIIUPOBAHUSA
AJId pCUICHU A (bYHKL[I/IOHaJIBHBIX U BBIYUCJIINTCJIBHBIX 3a1a4

ypOBeHB 1 HCII0JIB30BAaTh BBIYMCIUTCIBbHYIO TEXHUKY U IIPOIrPpaMMHOC obecneueHne
IIPUMCHHUTCIIbHO K HpO(l)eCCI/IOHaJIBHOﬁ ACATCIIBHOCTH, B TOM 4YHUCJIC K
IIOUCKY INaTCHTHBIX MAaTCPHUAJIOB B 00J1aCTH KBAaHTOBO-XMMHYECKOTO
MOACIIUPOBAHUA U SJICKTPOHHBIX 0a3 JaHHBIX XUMHYCCKOI'O CTPOCHUS

VYposenb 1  HaBbikamu pabotel B WINDOWS, MicrosoftOffice u B
CTCIUAIM3UPOBAHHBIX MMAKeTaX MPUKIIAJIHBIX TPOTrPaMM; OCHOBHBIMH
WH(GOPMAIIMOHHBIMH TEXHOJIOTHUSIMH BBOJIA U 00paOOTKU TEKCTOBOW U
rpadudeckoit nHpopmMauu

5. BUJAbl KOHTPOJISL

Bunbl KOHTpONIL B ceMecTpax:

3K3aMEHBI 7

KypCOBbIe pabOThI 7

6. A3BIK ITPEINIOJABAHUA
SI3BIK TpenogaBaHusi: pyCCKUM.

7. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI (MOAYJIA)

Kon HaumenoBaHue pa3jaeioB 1 Buna Cemectp | HacoB | HUcrou- | Ilpumeuan-
3aHAT. TeM 3ansatus | / Kype HUKH ue

Pazpen 1. MonekynsipHas
CHUCTEMA B KBAHTOBOI XMMHU

1.1 | MonekynspHas cucrema B Jlex 7 4 JI1.1J12.1
KBAaHTOBOUW XUMHH J2.2J12.3
1.2 [MonekynsapHas cuctema B JIab 7 4
KBAaHTOBOMW XHMHUHU
1.3 | MonekynspHas cucrema B Cp 7 9
KBAHTOBOM XMMUU
1.4 | MonekynspHas cucrema B DK3aMeH 7 5

KBAHTOBOM XMMHH

Paznen 2. DnemeHThI TEOpUM
TPYIII B KBAHTOBOM MEXAHUKE

2.1 | DnemeHThl TEOpUHU TPYNI B Jlex 7 4
KBAaHTOBOU MEXaHUKE

2.2 | DnemMeHTHbl TEOpUH Py B Jla6 7 6
KBAaHTOBOUW MEXaHUKE

2.3 | DnemMeHThl TEOpUH Py B Cp 7 9

KBAaHTOBOU MEXaHUKE




2.4

DneMEHTHI TEOpUU IPYIII B
KBAaHTOBOM MEXaHUKE

DK3aMeH

Paznen 3. KBanToBas Teopust
ATOMOB B MOJICKYJIax

3.1

KBantoBas TEOpHs aTOMOB B
MOJICKYJIaX

Jlex

10

3.2

KBantoBas TEOpHs aTOMOB B
MOJICKYJIaX

JIa0

10

3.3

KBaHTOBas Teopust aTOMOB B
MOJIEKYJIax

Cp

3.4

KBaHTOBas Teopust aTOMOB B
MOJIEKYJIax

DK3aMeH

Paznen 4. DnexTpoHHOE CTpOEHUE
MOJICKYJT
(reopus MO JIKAO)

4.1

DIEKTPOHHOE CTPOEHUE MOJIEKYT
(reopust MO JIKAO)

Jlex

4.2

DNEKTPOHHOE CTPOEHUE MOJIEKYI
(treopust MO JIKAO)

JIab

43

DNEKTPOHHOE CTPOEHUE MOJIEKYI
(teopust MO JIKAO)

Cp

4.4

DNEKTPOHHOE CTPOEHUE MOJIEKYII
(treopust MO JIKAO)

DK3aMeH

Pasnen 5. Konebanusa u
BpallleHuEe MOJIEKY I

5.1

Konebanus u BpalICHUEC MOJICKYIJI

Jlex

5.2

Konebanus u BparieHue MoJaeKy

JIab

53

Konebanus u BparieHue MoJaeKys

Cp

54

Konebanus u BparieHue MoJaeKy

DK3aMeH

Cnmcok 00pa3oBaTe/IbHBIX TEXHOJIOTHH

UrpoBbie TEXHOJIOTUH

HpOCKTH asi TCXHOJIOTHUA

JuckyccroHHbIe TexHONIoTuu (popyMm, CUMIO3UYM, Ae0aThl, aKBapHyMHas! TUCKyCCus,
naHeJbHasl JUCKYCCHsl, KPYTJIbIA €T, (hacCHIIMTHPOBAHHAS U T.J.)

HNudopmannonnsie (IUPpPOBBIE) TEXHOIOTHH

Texnomornu Pa3BUTHA KPUTUYCCKOTO MBIIIJICHUS

Texnomorun Pa3BUTHA JIN3aH-MBIIIICHUS

N | SN | Dn | B~

AKTHBHOE CITyIlIaHWE

8. OHEHOYHBIE MATEPHAJIbI IJI51 IIPOBEJEHWA TEKYIIEA U
INPOMEXKYTOYHOU ATTECTALIUA

8.1. OneHoYHbIE MaTepHAaJIbI JJIS IPOBeIeHUs TeKYllel aTTecTaluu




1. Bun:

BEITIONTHEHHE 12 MpakTU4ecKux padoT mo remaM-1-5 (24 6anna - onHa paboTa BEIIOTHEHA U
3amuiieHa - 2 6anma)

croco0:

Ha KOMIIBIOTEpPE

pe3yJIbTaThI:

yrayOneHHas mpopaboTKa TEMbI

BrimonHnenue mabopatopHbIX paboT ABISETCS HEOOXOIMMBIM, HO HE JOCTATOYHBIM
YCIIOBUEM TIOTYUYESHUS MOTOKHUTEILHON OIEHKU

2. BUA:

BBITIOJTHEHUE CAMOCTOSITEIBHON pabOThI

croco0:

Ha KOMIIBIOTEpPE

pe3yIbTaThI:

1. 0030p TeMbI CBOCH HAay4YHOH PabOThI, METOAUKHA U 0OBEKTOB MCCIICIOBAHMUS,
MIPEICTABICHHBIN B BUJIC MTPE3CHTAIIH

2. CIIKCOK MAaTeHTOB I10 33JIaHHON TeME, OCYIIECTBICHHBIN 10 6a3aM JaHHBIX,
O0(OPMIICHHBII B COOTBETCTBHHU C TPSOOBAHUSIMH.

(5 6ayIOB — OTYET MO CaMOCTOSITEILHOM paboTe 3a CEMECTP MPEACTABIICH B BUJIE
npe3eHTanuu, 0POPMIICH IO TPEOOBAHUSAM, COACPKUT HHPOPMAIIHUIO TI0 BCEM 3aaHHSIM;

4 Ganna — OTYET 0 CaMOCTOATENLHOM paboTe 32 ceMecTp MPEICTABIICH B BUJIE
pe3eHTanny, 0(hOpPMIICH 10 TpeOOBaHUIM, COACPKUT MH(pOopMalnio Oosee 3/4 OT Bcex 3aJIaHuUi;

3 Gayma — OTYET 10 CaMOCTOSITENILHOM paboTe 3a cemecTp 0hOPMIICH HE B COOTBETCTBUU C
TpeOOBAHUAMH, COACPKUT HH(POPMaIHIo OoJiee 3/4 OT Bcex 3aJaHuid;

2 Gayta — OTYET 1O CaMOCTOSTEIIEHOM paboTe 3a cemecTp 0hopMIIeH HE B COOTBETCTBHH C
TpeOOBAHHUSAMH, COACPKUT HH(POPMAIMIO OoJiee 2/4 OT Bcex 3aJaHuid;

1 Gaym1 — OTUET IO CAaMOCTOSATEIHHOM pabOTe 3a CEMECTP HE MOJIOH (MIPEJACTABICHO MEHEe
2/4 ot Bcex 3aaHuil), He 0OPMIIEH B COOTBETCTBUHU C TPEOOBAHUSIMH;

0 6anyoB — 3a7jaHKsI HE BBINIOJHEHBI, OTYET HE MPEICTABIICH)

BoinonHenue caMocToATeabHOW paboThl IO MHANBUAYAIbHON TEME SBIISETCS
HEOOXOIUMBIM, HO HE JIOCTATOYHBIM YCJIOBHEM IOJTYYCHHUS ITOJIOKUTEITHLHONW OTICHKU

3. BUA:

KoHTposbHas pabora Ne 1 -10 6annos

KOHTposbHas pabota Ne 2-10 6anmos

croco0:

TPaAUTIMOHHBIN

PE3yIIbTaTHI:

o opMIIEHHBIE 10 33JaHUI0 OyMasKHbIE OJTaHKU C PEIICHUSIMHU, YCTHBIE OTBETHI Ha BOIIPOCHI
B BUJIE KOJUIOKBHYMa

8.2. OueHo4HbIe MaTEepHAJIBI 1JIs1 IPOBEACHHUS IMPOMEKYTOYHON aTTECTALMH

Bomnpocs! 17151 TOArOTOBKYU K IEPBOMY MOJTYJIIO:

1. OOBEKTHI UcClIeIOBaHMS KBAHTOBOW XUMUU U KBAHTOBOW MEXaHUKHU. BoTHOBBIE
(GYHKITUH, BEPOSITHOCTH, CITUH

2. [I10THOCTH BEpOSTHOCTH, dJEKTPOHHAs TUIOTHOCTH (DI1), morne anekTpoHHOI
MI0THOCTH, OnpeeneHrne KpUTUYECKUX TOUEK IJIEKTPOHHOM TIIOTHOCTH

3. I'panueHT 371eKTpOHHOU MIOTHOCTH, JTUHUS TpagueHTa 11, BekTopHoe nose
rpaauenTa Ol

4. CsizeBble yTH, pacnpenencaue D11 Ha HUX, 0COOCHHOCTH

5. T'eccuan, pyukmms ['eccnana, coOCTBEHHBIC 3HaYCHMS, MaTpuIla ['ecce B IIIaBHBIX
OCSIX KPUBU3HBI.



6. Panr u nmpu3Hak reccuana, CUTHaTypa, BEIPOKIACHHOCTb KPUTHUYECKUX TOYECK.

7. KT cennoBoit Touku (cBsizm), pacnpenenenue I, rpaguent D11, narmnacuan D11,
Panr u npusHak reccuana

8. KT makcumyma OI1, pactipenenenue D11, rpaguent D11, naracuan D11, Panr u
MIPU3HAK TecchaHa

9. KT cennosoii Touku (nukia) 11, pacnpenenenune I11, rpaguent D11, nannacuan
OIl, Panr u npu3Hak reccuana

10. KT muaumyma (kietku) OI1, pacnpenenenue I11, rpaguent D11, nammacuan O11,
Panr u npusHak reccuana

11. Ctpykrypa Mosiekymbl U npubmnkenue bopua-Onmnenreiimepa

12. Monekynsipable rpadpl. DKBUBaJICHTHOCTh MOJIEKYJISIPHBIX IpadoB

13. Onpenenenune nopsijka CBA3M U HanpsbKeHus cBsizu yepe3 3HaueHue D11 B KT

14. Xapakrepuctuku JI1 B KT koBaneHTHbIX HEMOIAPHBIX U XapakTepucTtuku O11 B KT
KOBaJICHTHBIX MOJIAPHBIX CBsI3el

15. Xapakrepuctuku 11 B KT nOHHBIX cBsi3eit

16. Xapaxrepuctuku 11 B KT Bogopoansix cBsazeil u xapakrepuctuku 11 B KT
Cna0bIX B3aUMOJCHCTBHIA.

17. TlepnenaukynsipHOE C:KaTUE U MapaienbHoe pacumpenue 11 — KoHKypupyroriie
MPOLIECCHI TPU (POPMHUPOBAHHH CBSI3U M UX OTpakeHHE B COOCTBEHHBIX 3HAUCHUAX | eccuana

18. MexxaroMHasi TOBEpPXHOCTb, €€ XapaKTEepPUCTHKA, KpUBU3HA | U 2

Bormpocs! 1151 TOArOTOBKH KO BTOPOMY MOAYJIIO:

1. XuMudeckas CBsI3b KaK THUIT B3aUMOJCHCTBHS JICKTPOHHOM IIIOTHOCTH. Cxema
aJJINTUBHOCTH, KaK OOBSICHEHNE DJIEKTPOHHBIX CBOMCTB MOJIEKYJI YEPE3 AIEKTPOHHbBIE CBOWMCTBA
rpynim.

2. duznyeckas npupoa Xum. csizu. OOpa3oBaHUE XUM. CBS3H MEXy aTOMaMH.
Boznukaromye 3hGeKTs U CHITBI

3. Cuna I'enpmana — deiinmana npu o6pa3oBaHuu MoJiekyibl. E€ nsmenenue.

4. VI3aMeHeHue MOTHOM SHEPTUH KBAHTOBOW CUCTEMBI U €€ COCTABJISIONINX OT
paccTosiHUA ITPU 00pa30BaHUU MOJIEKYJIbI.

5. IlapHbie B3aMMOAEHCTBUS U UX U3MEHEHHUE B ['aMUIIbTOHHAHE CUCTEMBI ITPH
o0pa3oBaHUM MOJIEKYJIbl. B3aumoaeicTBus cepryeckux aToMoB

6. CunoBo#i U SHEPreTUYeCKUi NoaX0 bl B 00pa30BaHUM XUMUYECKON CBS3H.

7. Teopema o cuiiax, AEMCTBYIOIIMX HA OJHO SIAPO B MOJIEKYJIE.

8. Teopema o cunax, AEMCTBYIOLIUX HA OJIUH 3JIEKTPOH B MOJIEKYJIE.

9. DHepreTuyeckas TeopemMa — BUpuaia

10. BonHoBsie npoueccel. UHTEpdepeH s BOJTHOBBIX (PYHKIMIMA

11. Bonnossie nmpoueccel. UaTepdepentus aromusix opoutaneir. MO JIKAO

12. Tunsr AO no untepdepenunu. aTerpansl nepexpbiBaHusl.

13. Cummetpust AO. Knaccuduxkarus AO no THUIy CUMMETPUH, YeTHOCTUN

14. lebopmaninonHas 35eKTpoHHas IIOTHOCTE. [Ipomonekyna. CtangapTHas
nedopmarmonnas Jl1.

15. BeipoxieHre BOJIHOBOM (YHKLMH. 3aUCh aTOMHOT'O TepMa.

16. Kapter nepopmanmonnoit D11. Ux ananus.

17. Jedopmanmonnas OI1 B onpeaeneHun 3apsiioB M0 XUPIIBEIbIY

8.3. TpeGoBanus K peITHHI-KOHTPOJIIO

JlucuuniauHa 3aKaHYMBaAETCs HIK3aMEHOM

sK3ameH - 40 6amioB

TEKYIIUA KOHTPOJIb, TPOMEKYTOUHBIN KOHTPOJb - 60 Gayos

1. BemmonHeHue 12 nmpakTudeckux padot mo remaMm-1-5 (24 6anna - onHa paboTa BBITIOTHEHA
W 3amuineHa - 2 6ana)

2. BBITIOTHEHUE CAMOCTOSATEIHHON PabOTHI (5 6aIOB — MAKCHMYM)

BrinmonHeHne caMocToATeIbHOM paboThl IO MHIANBUAYAIBHON TEME SIBIISIETCS
HEOOXOUMBIM, HO HE JJOCTATOYHBIM YCIIOBHEM IMOJYYCHHUS MTOJIOKUTEITLHONU OIICHKU



3. kouTposbHas padora Ne 1 (1-s1 momynbHas)-10 6amios

KOHTposbHas padota Ne 2 (2-s1 MmonynbHast)-10 6amios

4. moceleHue 3aHsATUH, aKTHBHAs padoTa Ha 3aHsATHsIX - 11 6amnoB (8 - mpakTudeckue, 4 -
TEOPETHUUECKHUE 3aHSTHS)

9. YYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLY.JIS)

9.1. PexoMeHayemMasi uTepaTypa

9.1.1. OcHoBHas IMTEPATYypa

Hudp Jlureparypa

JI1.1 |Hwupenbcon B. I'., KBanToBas xumusi. MoseKkysibl, MOJIEKYJISIPHBIE CUCTEMBI U TBEP/IbIC
Tena : yueOHoe rmocobue 11 By3oB, MockBa: JlaGopatopus 3nanuit, 2021, ISBN: 978-5-
93208-518-9,

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

9.1.2. lonoJiHUTe/ILHASA JINTEPATypa

HIndgp Jlureparypa

JI2.1 |CremnanoB, KBanToBas Mmexanuka u kBaHToBas Xxumus, Mocksa: FOpaiit, 2019, ISBN: 978-
5-534-10665-7,
URL.: https://urait.ru/bcode/444811

JI2.2 | EpmakoB, KBanTtoBasi MexaHuka u kBanToBas xumus. B 2 4. Yacte 2. KBaHTOBas Xxumus,
Mocksa: FOpaiit, 2021, ISBN: 978-5-534-00128-0,
URL: https://urait.ru/bcode/471666

JI2.3 |bapanosckuii B. ., KBanTtoBas mexanuka u kBantoBas xumus, Cankt-IlerepOypr: Jlans,
2022, ISBN: 978-5-8114-3961-4,
URL.: https://e.lanbook.com/book/206195

9.3.1 Ilepevyens MPOrpaMMHOro odecreyeHust

Kaspersky Endpoint Security 10 ans Windows

Adobe Acrobat Reader

Google Chrome

OpenOffice

paint.net

Java SE Development Kit

HyperChem

o Q||| |W|IN]|—

3.2 CoBpeMeHHbIe TPpo(deccuoHaIbHbIE 0a3bI JAHHBIX H MH(OPMAIMOHHBbIE CTIPABOYHbIEC
CHCTEMBI

1 9BC «ZNANIUM.COM»

2 ObC «IOPAUT»

3 OBbC «YHuBepcuterckas OMOIMOTeKa OHIAIHY
4 3BC IPRbooks

5 OBC «Jlanby

6

9bC BOOK.ru




7 Hayunas snexrponnas 6ubnnorexka eLIBRARY.RU (nmoanucka Ha xKypHasbl)

8 Kypuanst American Institute of Physics (AIP)

9 Kypnansr American Chemical Society (ACS)

10  |IlatenTHas 6a3a komrnanuun QUESTEL- ORBIT

11 BJI Scopus

12 [B Web of Science

13 Pecypcel u3narensctBa Springer Nature

14 | ’Kypnanst American Physical Society (APS)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIS)

Ayaur-1 OobopynoBanue

3-408 KOMIUICKT Y4eOHOM MeOeu, IEPeHOCHON HOYTOYK, MPOEKTOPBI, aOCOPOITMOMETD,
TeseoHbI, apeoMeTp, OapOMETp aHEPOU I, IPEITb, KOJOHKHU, MEIIaJika MarHUTHA,

3-243 KOMIUIEKT y4eOHOIl MeOenn, KOMIbIOTEePhI

11. METOJUYECKUE MATEPHAJIBI JIVIS1 OBYYAIOLIUXCSI IO OCBOEHUIO
JUCLMUIINHBI

1) Pexomenayemas nureparypa

a) OcHOBHas IUTEpaTypa:

1. Eppemos, FO.C. KantoBas mexanuka / FO.C. EdppemoB. — Mocksa; bepnun: Jlupexr
-Menua, 2015. — 457 c.: un. — Pexxum goctyna: mo noamucke. —

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

2. Hupenbcon B. I'. KBanToBast xumusi. MoieKybl, MOJIEKYJISIPHBIE CUCTEMBI U
TBepabie Tena [Teker]. — M., 2014. - 495 c. - (YueOHHK 1715 BBICHICH IIKOJbBI). — DIEKTPOHHBIN
pecypc. — Pexxum goctyma: http://e.lanbook.com/books/element.php?pll id=66357

3. bapanosckuii B. . KBantoBas MexaHuka 1 kBaHTOBast xumusi: yueo. [locodbue st
cTy[. Belcul. yue6.3aBeneHuil / B. U. bapanosckuil. - M.: U3garensckuil HeHTp «AKageMus»,
2008. - 384 ¢ Pexxum nocrymna:

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

0) JononmuurenpHas TuTepaTypa:

1. baiikos lO. A. KBanroBas mexanuka. YueOHoe nocobue. — M.: BUHOM.
JlaGopatopust 3nanui, 2015. - 294 c. — DnexkTpoHHBINA pecypc. — Pexxum nocryna:

http://biblioclub.ru/index.php?page=book&i1d=214306

2. Maiiep, U. I30panHbIe riaBbl KBAHTOBOW XMMUU: JJOKA3aTEIbCTBA TEOPEM H BBIBO/I
dbopmyi.: yuebHOE mocobue / Maitep U., nep. ¢ anri. 3-e uzganue — Mocksa: Jlaboparopust
3HaHui, 2017. — 385 c¢. — ISBN 978-5-00101-501-7.

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

3. Hupenscon, B.I'. KBanToBas xumus. MoJieKyibl, MOJIEKYJISIPHBIE CUCTEMBI U
TBEpJIbIe TeMa : yueOHOe mocoOue st By30B.: yuebHoe nmocobue / [{lupenscon B.I'. 4-e u3nanune —
M: Jla6opaTopus 3nanuii, 2017. — 521 c. — ISBN 978-5-00101-502-4.

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

4. Uponos, N.E. KanTtoBas pusuka. OcHOBHbIE 3aKOHBI: yueOHOe ocobue / poaos
N.E. 7-e nznanue — Mocksa: Jlabopatopus 3Hanuit, 2017. — 259 ¢. — ISBN 978-5-00101-492-8.

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

5. Uponos, N.E. 3agaun mo kBanTOBOM pusuke.: yueoHoe nmocodue / Uponos MN.E. 5-¢
nznanne — M: JlaGoparopus 3nanmid, 2015. — 220 ¢. — ISBN 978-5-9963-2958-8.

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

6. Cobones, C.B. OcHOBBI HEpenaTUBUCTCKON kKBaHTOBOM Mexanuku / C.B. Cobones. —




M: ®uzmatiurt, 2017. — 143 c.: rpad. — Pexxum moctymna: mo moamucke. —

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

7. Benpunckuii P.B. KBanToBast Mexannka. PoctoB-Ha-Jlony: FOxHbIl henepanbHbIiA
yuuepcurter, 2009. -384c.

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

8. ne, bpoiins N30pannbie HayuHble Tpyabl. T. 1. CTaHOBIIEHNE KBAHTOBOW (DH3HKHU.
Pa6oter 1921 — 1934 ronos / Jlyu bpoiines ge. — M.: Jloroc, 2010. — 556 ¢. — ISBN 978-5-98704
-505-3. — TeKcT: 3IeKTPOHHBIN // DiIeKTpoHHO-0MOanoTeunas cucrema IPR BOOKS:

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

9. Tonmaués, B. B. KBa3ukiaccuueckas 1 KBaHTOBasi TeOpHs aToma Bojopoja / B. B.
Tonmaués, @. B. Ckpunauk. — Mocksa, WxeBck: PerynspHas u xaoTuueckasi JMHaMHUKa,
W>xkeBCcKkuil MHCTUTYT KOMITbIOTEPHBIX HccieaoBanuid, 2008. — 132 ¢. — ISBN 978-5-93972-642-
9. — TekcT: anmeKkTpoHHBIH // DnekTpoHHO-O0nbroTeuHas cuctema [IPR BOOKS:

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

10. banamos, B. B. Kypc kBanTtoBoii mexanuku / B. B. banamos, B. K. JlonuHoB. —
Mocksa, WxeBck: Perynsphas u xaotnueckas auHamuka, 2001. — 336 c. — ISBN 5-93972-077-3.
URL: http://www.iprbookshop.ru/16546.html

11. prmesckuii, P.B. KBaHTOBO-XHMHUYECKHE pacyeThl MEXaHU3MOB XUMHUECKUX
peaknuii: yueoOHo-MeToauueckoe mocooue / P.B. [{pimesckuid, I'.I'. 'apud3zsHora, I'.M.
Xpankosckuid. — Kazanp: KHUTY, 2012. — 88 c. — ISBN 978-5-7882-1301-9. — Tekcr :
AIEKTPOHHBIN // DnekTpoHHO-0nbnuoreynas cucrema [IPR BOOKS :

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

12. HopanoBuy, /[. A. OCHOBBI KBAHTOBO-MEXaHUYECKHUX MPEJICTABICHUI O CTPOCHUU
aTtoma : yueOHoe nocodue / /[. A. Hopanosuu. — PoctoB-Ha-/{ony: M3naTenscTBo FOx)HOTO
dbenepanbuoro yuusepcuteta, 2011. — 100 c. — ISBN 978-5-9275-0852-5. — Tekcr:
AIEKTPOHHBIN // DnekTpoHHO-0ubnuoreyHas cucrema [IPR BOOKS: [caiiT].

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

2) [IporpamMmMHOe oOecrieueHue

a) JIuneH3noHHoOe MporpaMMHOe o0ecreueHue:

* Microsoft Office

* Microsoft Windows 10 Enterprise

* HyperChem, AIMALL, ADF, GAUSSIAN, GaussView, ChemOffise

0) CBOOOIHO pacpoCTpaHIeMOe MPOrpaMMHOE oOecIieueHre
* Google Chrome

» Avogadro, GAMESS, Schrodinger

* MarvinSketch

* AIMQB (maxet nporpamm AIMALL)

3) CoBpemeHHbIe TpodeccCHOHAbHBIE 0a3bl JaHHBIX U HH()OPMAIIMOHHBIE CITPABOYHBIC
CHUCTEMBI

* OBC «ZNANIUM.COM» www.znanium.com;

* OBC «YHuBepcuTeTckas oubanoreka onnaiiu» https://biblioclub.ru/;

* OBC «Jlanby http://e.lanbook.com

4) Ilepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHETY,
HEOOXOIUMBIX JUTSI OCBOSHHUSI TUCIIUTLTHHEI

* DnexkTpoHHas oOpa3oBarenbHas cpena TBI'Y http://Ims.tversu.ru

* Hayunas 6u6smoteka TBI'Y http://library.tversu.ru

* Caiit 0 xumuu http://www.xumuk.ru/

» CaiiT pa3pabotku nporpaMmmHoro ooecnieueruss AIMALL http://aim.tkgristmill.com

* Caiit xumudeckoro ¢akyaprera MI'Y
http://www.chem.msu.ru/rus/teaching/phys.html

* baza manHBIX JEKTPOHHOTO cTpoeHus http://aquila.tversu.ru



* OTKpBITaH 621321 JAHHBIX XUMHUYCCKUX COCIII/IHCHI/Iﬁ " UX TCPMOIUHAMHNYCCKHUX
cBoiicTB https://webbook.nist.gov/

* ba3a JaHHBIX CIEKTPAIBHBIX XapaKTEPUCTUK OPraHUYECKUX COCIMHEHUI
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct frame top.cgi



