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1. IEJIM M1 3AJJAYY TUCHMUTLINHBI

Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

KBaHTOBass MexaHMKa — MEXaHUKA JIBUKEHUSI MUKPOYACTHULL (3JIEKTPOHOB, IPOTOHOB U T.1.).
KBaHTOBas XMMUS — OCHOBA TEOPETUUYECKUX NPEACTABICHUN COBPEMEHHON XUMUYECKON HAYKH,
(byHIaMEHTOM KOTOPOH SBIISIOTCS MPEICTABICHUS KBAHTOBOM MEXaHUKHU.

I_ICJ'IB JUCHUIITIMHBI — 3HAKOMCTBO CTYACHTOB C I/I36paHHBIMI/I pasaciiaMmu KBaHTOBOM XUMHU,
BXOOAIIHUMU B COCTAaB OCHOBHOI'O TCOPCTUUCCKOTO (bYHI[aMeHTa COBpGMGHHOfI XUMHU.

3agaun:

— TMOKa3aTh TIyOMHY B3aMMOCBSI3M KBAHTOBOW MEXAaHUKH U KBAHTOBOW XUMUU

— BbIpa0OTaTh yMEHUE MPUMEHEHUS 3HAHUM O HEAMIUPUUECKUX U MOTYyIMITUPUUECKUX
METOJ[aX MPHU pabdoTe C MPOrPaMMHBIM 00ECIICYCHUEM AUCIUILTUHBI U T.1I.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pa3znen) OIl: B1.B
TpeGoBanus K MpeABAPUTEIBHON MOAT0OTOBKE 00y4aK0IIerocs:

KBanToBasi MexaHuka 1 KBAaHTOBas XUMUS
dusnyeckas XuMus

Opranuueckasi XuMust

Oduznka

AHanuTUyecKass XuMus

Hossie nnopManinoHHbIe TEXHOIOTUN
CrtpoeHue BemiecTBa

Marematuka

HNudopmaruka

Heoprannueckas xumus

JAucuMmianHbl (MOIYJ/JIM) M NPAKTHKH, JI1 KOTOPbIX 0CBOEHHE TAHHOW JUCIUIJIMHBI
(MoayJis1) He00X0AMMO KaK MpeauecTBYIOLIee:

N30pannble r1aBbl GU3NUECKON XUMUN
Kpucramnoxnmus

duznyeckue METOAbl UCCIIEIOBAHUS
Hayuno-uccienoBarenbckas pabora
[IpenaunuiomHas npakTuka

DU3UKO-XUMHUYECKUE MOJEITU
3. OFBEM JUCHHUIIVIMHbI

O061as TPYA0EMKOCTD 53ET
YacoB 1o yueOHOMY TUIaHY 180
B TOM YHCJIe:

ayJIUTOPHBIC 3aHSITHS 68
CaMOCTOsTEIIbHAs padoTa 45
9aCcOB HA KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

[IK-1.1: [Tnanupyer oTaenbHbIE CTAIUU UCCIEA0BAHUS TPH Haauuuu oOuiero miuana HUP

ypOBeHL 1 MaTeMaTHYeCKUH arrmapar KBAaHTOBOM MEXaHUKH
B 06H_[I/IX qCpTax OCHOBHBIC MCTOJAbI U IMMOAXO/bL KBAHTOBOM XUMHU:



VYposens 1

VYposens 1

OIHO3JIEKTpOHHOE, bopHa-Onnenreitmepa, MO-JIKAO;
OTpaHHYEHUS B KOTOPBIX pabOTAIOT JaHHBIE METOAbI

UCIIOJIB30BaTh MaTEMAaTUUYECKU anrapar IIpu PEeLIEHUHA KOHKPETHBIX 3a1a4
cenaTh BbIOOp KBAHTOBO-XUMHUYECKOTO MPUOIMKEHUS ISl BBIYMCIEHUI
CBOMCTB U CTPYKTYpPBI BELIECTBA B 3aBUCUMOCTH OT 3a/IaHHBIX IIapAMETPOB

CIIOCOOHOCTBIO TTPOBOANTH (PU3UKO-XUMHUYECKHIE PACUETHI C TIOMOIIIBIO
M3BECTHBIX (DOPMYII M ypaBHEHUH JJIT MOJICKYJISIPHBIX CUCTEM, B TOM YHUCIIC
C TIOMOIIIBIO KOMITBIOTEPHBIX TPOrpaMMm

HABBIKAMU MOJICKYJISIPHOTO MOJACIUPOBAHUS U PAOOTHI C pa3HBIMH KBAHTOBO
-XUMUYECKUMU TPOTpaMMaMH

[1K-1.2: Beibupaet TeXHUUECKUE CPENICTBA U METOABI HCIIBITaHUH (M3 HaOopa UMEIOIIMXCS)
JUISL pelIeHUsl OCTaBJIeHHbIX 3a1ad HAP

Yposens |
Yposens |

VYpogens 1

IpaBHJIa TEXHUKH 0€30IaCHOCTH MPHU paboTe B 1a00OpaTOpUU U HA
KOMITBIOTEPE

IIPOBOIMTH SKCIIEPUMEHT B JJa0OPATOPHBIX YCIOBHUSAX M IIPH MTOJI30BAHUU
KOMITBIOTEPOM

YMCHI/IGM I10JIB30BAaThCA METOAUKaAMU, I/ICHOJII)3Y$I 3HAHUA HOpM TCXHUKNU
0e30macHOCTH

I1IK-1.3: 'oTOBUT OOBEKTHI UCCIIEIOBAHUS

VYposens 1

VYposens 1

VYposens 1

npueMBbl padOTHI U CO3aHMs HAyYHOH rpaduku ¢ ucnons3oBanuem Excel,
Origin8.1.;

OCHOBHBIE MAaKPOCKOITMYECKHE CBOMCTBA MOJIEKYJISIPHBIX CHCTEM H UX CBSI3b
C MUKPOCKOITUYECKUMHU CBOMCTBAMHU

uHTEpQEic 1 BO3SMOKHOCTH KBAHTOBO-XUMHUYECKUX MTPOrPaMM-
BU3YyaJIN3aTOPOB;

CHOCOOBI PE/ICTABICHUS KBAHTOBBIX CUCTEM JIJISl MOJICTTMPOBAHUS U
METO/BI HX OMUCAHUS B KIIACCUYECKUX XMMHUYECKHX TOAX0/1aX

paboTaTh C KOMIIBIOTEPOM Ha YPOBHE MOJIb30BaTENsl, 00padaThIBaTh
pE3yJIbTaThl HAYYHBIX DKCIIEPUMEHTOB C UCIIOJIb30BAHUEM METOI0B
MaTeMaTHYeCKOM CTaTUCTUKHU U puioxeHuit Excel n apyrux;
IIPOBOAMTH BHIYMCIEHUE MAKPOCKOIIMYECKUX CBOMCTB U3 PE3YJIbTaTOB
MOJIETTUPOBAHU;

aHAJTM3UPOBATh MAKEThl BXOJAHBIX U BBIXO/IHBIX TaHHBIX KBAHTOBO-
XUMHUYECKOTO MOJIEIIUPOBAHMS;

KOHBEPTUPOBATh PE3yNbTaThl JJIs NajbHENIIeld paboThl U3 OJTHOTO
IIPOrPaMMHOT0 MaKeTa B IpYyron

HABBIKaMU pabOThI ¢ KOMITBIOTEPHBIMU MTPOTPAMMaMU CTATUCTUYECKON U
rpaduyeckoit 00pabOTKH SKCIIEPUMEHTANBHBIX JAHHBIX C UCTIOJIb30BAaHUEM
OOLIENPUHATOTO MPOTPAMMHOT0 00eCTIeUeHNUS;

OMBITOM COCTABJICHUS] BXOJIHOI'O PACUETHOIO MMAKETa JAHHBIX JJI1 KBAHTOBO-
XUMHUYECKUX TPOTPamMM;

TEXHUKOMU 3alMCH MOJIEKYJIbl KOOPJAUHATHBIM METOAOM U C TOMOILbIO Z-
MaTpPHIIbI;

uH(popMalreit 00 OCHOBHBIX KBAHTOBO-XMMHUYECKHUX KITI0Yax (KOMaHaX) U
uX crenupukanuu

I1K-2.1: [IpoBOAXT MEPBUYHBINA MOUCK UH(POPMALIUH T10 33/1aHHON TeMaTHKe (B T.4., C
UCIIOJIb30BaHUEM MATEHTHBIX 0a3 JaHHBIX )

Yposens |

Yposens |

OCHOBHBIE pacnpoCcTpaHEHHbIE HHTepHET-cucTeMbl moucka (Google, Yandex
U JIp), a TaK )K€ CHUCTEMBbl XUMHUYECKON HampaBIeHHOCTH (0a3bl TaHHBIX:
NIST, AIST, Aquila, ChemPort u np.)

BO3MO>KHOCTH ITOMCKOBBIX CETEBBIX PECYPCOB U UX MPUMEPHOE HANOJIHEHHE

BECTHU MOMCK MH(POPMAIIMHA KBAHTOBO-XMMHYECKOW HAMPABIEHHOCTH:
MOCIEAHUX MyOIUKAIMi 10 HAYYHOH TeMe, IIMPOKO U3BECTHBIX (PaKTOB,



JaHHBIX 3JIEKTPOHHOTO CTPOEHUS, CTPYKTYPBI U CLIEKTPOCKOIMUYECKHIX
CBOMCTB HCCJIEIyeMbIX BEIIECTB, MOJYyYECHHBIX KaK TEOPETUUECKUMHU, TaK U
SKCIIEPUMEHTAILHBIMU METOIaMU

Yposens 1

HMHTEPHET-pecypcaMu

HaBbIKaMH pa6OTBI C KOMIIBIOTCPHBIM ITPOI'PaMMHBIM oOecIieueHneM 1

[1K-2.2: Ananusupyet u 0000-11aeT pe3yabTaThl MATEHTHOTO MOUCKA MO TEMATHUKE MPOEKTa
B BHIOPAHHOM 00JIACTU XUMUHU (XUMHUYECKON TEXHO-JIOTHH)

Yposens 1

METO/JIbI U CpelicTBa cOopa, 00paboTKU, XpaHEHHUs], Tepeladll U HAKOIUICHUS

I/IH(l)OpMaI_[I/II/I; OCHOBHBIC ITOHATHUS JIOTUYCCKUX, MATEMATUYCCKUX U

TCXHUYCCKUX ACIICKTOB apXUTCKTYPbI KOMIIBIOTCPOB, JIOKAJIIbHBIX ceTel u
0a3 JaHHBIX, SKCIICPTHBIX CUCTEM U TEXHOJIOTHU paBpa6OTKI/I n
HCIIOJIb30BAHUA ITPOIrPpaMMHOI'0 O6CCHC‘ICHI/I${; MPUHIUIIBI MOJACIIUPOBAHUA
AJId pCIICHUA (bYHKI_[I/IOHaJ'IBHBIX X BBIYMCIIMTCIIBHBIX 3a1a4

VYposens 1

HCIIOJIb30BATh BBIYHUCIUTCIbHYIO TCXHUKY U ITPOrpaMMHOC obecrnieucHue

MPUMEHUTEIHHO K MPO(PECCHOHANBHOMN NesITEILHOCTH, B TOM YHUCIIE K
[IOMCKY NTaTEHTHBIX MaTEPHAJIOB B 00J1aCTH KBAHTOBO-XUMHUYECKOTO
MOJIETTUPOBAHUS U 3JIEKTPOHHBIX 0a3 JaHHBIX XMMUYECKOTO CTPOCHHUS

VYposens 1

HaBblkamMu paboTel B WINDOWS, MicrosoftOffice u B

CTEIMANM3UPOBAHHBIX MMAKEeTaX MPUKIIAJIHBIX IPOTrPaMM; OCHOBHBIMHU
MH(GOPMAIIMOHHBIMH TEXHOJIOTHSIMH BBOIA M 00paOOTKH TEKCTOBOH H
rpadgudeckoit nHboOpMaIH

5. BUJAbI KOHTPOJIA

Bunagsl KOHTpPOJIAI B CEMCCTPAX:

9K3aMCHbI

7

KypcoBbIe paboThI

7

6. A3BIK IIPEIIOJJABAHUA

SI3bIK NIpenofaBaHus: PyCCKUM.

7. CTPYKTYPA U COAEP)KAHUE JUCHUILIMHBI (MOLYJIS)

Kon HaumeHnoBaHue pa3je/ioB u Bup Cemectp | YacoB | Uctou- | IIpumeuan-
3aHAT. TeM 3ansatua | / Kypce HHUKH ue
Paznen 1. MonexynspHas
CHUCTEMA B KBAHTOBON XUMUU
1.1 [MonekynspHas cuctema B Jlex 7 4 JI.1J12.1
KBAaHTOBOUW XUMUU J2.2712.3
1.2 [MonekynsapHas cuctema B JIab 7 4
KBAaHTOBOU XUMHH
1.3 | MonexkynsapHas cucrema B Cp 7 9
KBAaHTOBOW XUMHH
1.4 | MonexkynsapHas cucrema B DK3aMeH 7 5
KBAaHTOBOW XUMHH
Paznen 2. DneMeHTHI TEOpUU
Ipynn B KBAHTOBOW MEXaHUKE
2.1 | OnemeHThl TEOpUH TPYII B Jlek 7 4
KBAaHTOBOM MEXaHUKE
2.2 |DnemeHThl Teopuu rpyni B JIab 7 6
KBAaHTOBOI MEXaHUKE
2.3 |DnemeHTsl TeOpUU rpyn B Cp 7 9

KBAaHTOBOU MEXaHUKE




2.4 | DnemMeHTHhl TEOpUH TPYIII B DK3aMeH 6
KBAaHTOBOM MEXAHUKE
Pa3nen 3. KBanroBas teopus
ATOMOB B MOJIEKYJIax
3.1 [KBaHTOBas Teopus aTOMOB B Jlex 10
MOJIEKYJIax
3.2 [KBaHTOBas TeOpus aTOMOB B Jlab 10
MOJIEKYJIax
3.3 [KBanTOBas Teopusi aTOMOB B Cp 9
MOJIEKYJIax
3.4 [KBanTOBas Teopusi aTOMOB B DK3aMeH 5
MOJICKYJIax
Paznen 4. DnekTpoHHOE CTPOCHUE
MOJIEKYII
(teopust MO JIKAO)
4.1 |DnexkTpoHHOE CTPOCHUE MOJIEKYJ Jlex 8
(reopus MO JIKAO)
4.2 |DneKTpoHHOE CTPOCHUE MOJIEKYJ JIa6 8
(reopust MO JIKAO)
4.3 |DnekTpoHHOE CTPOECHUE MOJIEKYJ Cp 9
(reopust MO JIKAO)
4.4 |DnexkTpoHHOE CTPOECHUE MOJIEKYH | DK3aMeH 6
(reopust MO JIKAO)
Pasznen 5. Konebaunusa u
BpallleHuEe MOJIEKYJT
5.1 |Konebanus u BpamieHne MoJIeKyJ Jlex 8
5.2 | Konebanus u BpamieHne MOJIeKyJ JIab 6
5.3 | KoneGanus u BpaleHue MOJIEKYI Cp 9
5.4 |KoneGanus u BpalieHue MOJIEKYN | DK3aMeH 5
Cnucok o06pa3oBaTe/ibHBIX TEXHOJIOT U
1 | WrpoBbie TEXHOIOTUU

[TpoekTHast TEXHOIOTHS

JluckyccroHHble TeXHOIOTHH ((HOpyM, CUMIIO3UYM, Je0aThl, aKBapuyMHasl TUCKYCCHS,
naHeJbHas JUCKYCCUS, KPYTIIbIN CTOM, (pacuauTHpoBaHHAs U T.1.)

HNudpopmaninonuslie (11(poBbie) TEXHOIOTUN

TexHomorun Pa3BUTHA KPUTUYICCKOTO MBIIIJICHUS

TexHon0ornM pa3BUTHUS JU3ANH-MBIIUICHUS

N | S| a ]| B~

AxTuBHOC CJIylaaHue

8. OIEHOYHBIE MATEPHAJIBI VIS TIPOBEJEHUS TEKYIIEN 1
MNPOMEXXYTOYHOM ATTECTALIUH

8.1. OneHoyHbIe MaTEepUAJIbI JJIs1 IPOBEACHHUA TEKYIIEH aTTeCTalul




1. Bun:

BBITIOJTHEHHUE 12 TIpakTHYECKUX paboT mo TeMaM-1-5 (24 6ama - ogHa paboTa BEITIOJIHEHA U
3amuieHa - 2 6ana)

croco0:

Ha KOMIIbIOTEpE

PE3yIbTaThI:

yri1yOJIeHHasi mpopaboTKa TeMbI

Brinmonnenue nabopatopHbIx paboT SBISETCS HEOOXOAUMBIM, HO HE JJOCTATOYHBIM
YCIIOBUEM MOJIYUYEHUS MOJI0KUTEIBHOMN OLEHKU

2. BUL:

BBITIOJTHEHHE CAMOCTOSITEIbHON pabOThI

Croco0:

Ha KOMIIbIOTEpE

PE3yIbTaThI:

1. 0630p TeMbl cBOeH Hay4yHOM pabOThl, METOJUKU U OOBEKTOB UCCIIEI0BAHUS,
MIPEJICTABICHHBIN B BUJIE MTPE3CHTAIINH

2. CIIUCOK MATEeHTOB MO 3aJaHHOW TeME, OCYIIECTBICHHBIH 10 06a3aM JaHHBIX,
O0(OPMIICHHBII B COOTBETCTBUHU C TPEOOBAHUSIMH.

(5 6am10B — OTYET MO CaMOCTOATEIHHON PaboTe 3a CEeMECTp MPEACTaBJICH B BUJIE
npe3eHTaluu, OQPOPMIICH MO0 TPEOOBAHUSAM, COACPKUT MHPOPMAIIHUIO 0 BCEM 3aJaHHIM;

4 Ganna — OTUYET MO CaMOCTOSTENILHOM paboTe 3a ceMecTp MPECTaBICH B BUJE
npe3eHTaluu, oPopMIIeH o TpeOoBaHUAM, cOAePKUT uHPopManuio O6onee 3/4 OT Bcex 3aJaHMiA;

3 Gaya — OTYET MO CaMOCTOSITENEHOM paboTe 3a cemecTp 0hOpMIIEH HE B COOTBETCTBUU C
TpeOOBaHUAMH, CONCPKUT HH(POpMaIio Ooiiee 3/4 OT Bcex 3aaHui;

2 Gana — OTYET MO CaMOCTOSTENIbHOM paboTe 3a cemecTp 0hopmIleH HE B COOTBETCTBHH C
TpeOOBaHUSAMH, CONCPKUT MH(POpMaIUIo OoJiee 2/4 OT BcexX 3aaHui;

1 Gasm — OTYET MO CaMOCTOSITENEHOM paboTe 3a ceMecTp He MOJIOH (MIPEICTaBICHO MEHee
2/4 ot Bcex 3amanuii), He 0()OPMIICH B COOTBETCTBHH C TPEOOBAHUSMH,

0 GannoB — 3a7jaHKs HE BBITIOTHEHBI, OTYET HE MPEJICTABIICH )

BrinmonHnenue caMocTosTeapHON paboThl IO HHANBUAYAIBHON TeMe SBISETCS
HEOOXOUMBIM, HO HE JJOCTATOYHBIM YCJIOBHEM IMOJIYUYCHHUS MOJIOKUTEILHONU OIIEHKH

3. BUL:

KOHTpoJsbHast padora Ne 1 -10 6annos

KOHTpoJsbHas padota Ne 2-10 6aos

Croco0:

TpaJIULIMOHHBII

pe3yIIbTaTHI:

oopmieHHBIE TTO 3aJaHUI0 OyMa)KHbIE OJIAHKHU C PEIICHUSIMU, YCTHBIE OTBETHI Ha BOTIPOCHI
B BU/IC KOJUIOKBHYMa

8.2. OneHo4HbIe MaTepHAJIbI JJIsI IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTALIUH

Bonpocs! 1t MOATOTOBKH K IEPBOMY MOAYIIIO:

1. OOBEeKTHI UCCIIe0OBaHNS KBAHTOBOM XUMUHU U KBAHTOBOW MEXaHHUKHU. BoTHOBBIE
(GyHKIMH, BEPOSITHOCTH, CITUH

2. [InoTHOCTH BEpOSITHOCTH, 3JEKTpOHHAs TIOTHOCTH (DI1), mose anekTpoHHON
mwioTHOCTH, Onpenesienne KpUTHUECKUX TOYEK JIEKTPOHHOMN MIIOTHOCTH

3. I'panueHT 31eKTPOHHOM IIJIOTHOCTH, JIMHUSA TpaguenTa Jll, BekTopHOE noie
rpaguenTa OI1

4. Ces3eBble yTH, pacupenenenue D11 Ha HUX, 0COOEHHOCTH

5. l'eccunan, ¢pynknus ['eccuana, coOCTBEeHHBIC 3HaUYCHMsI, MaTpuIia ['ecce B TIIaBHBIX
OCSIX KPUBU3HBI.



6. Panr u npu3Hak reccuana, CUTHaTypa, BIPOKACHHOCTh KPUTUYECKUX TOYEK.

7. KT cennoBoii Touku (cBs3m), pactipeaenenue D11, rpaguent D11, narmacuan Ol1,
Panr u npu3Hak reccuana

8. KT makcumyma OI1, pactipenenenue DI, rpaauent I11, narnacuan 11, Panr u
MpU3HAK reccuaHa

9. KT cennooii Touku (rukia) I11, pacnpenenenue D11, rpaguent D11, nannacuan
OI1, PaHr v npu3HaK reccuaHa

10. KT muaumyma (kietku) OI1, pacnpenenenue D11, rpaguent I11, namnacuan D11,
Panr u nmpusHak reccuana

11. CrpykTypa Monekynbl 1 mpubdmmkenue bopraa-Onmnenreiimepa

12. Mounekymnsipable rpadbl. DKBUBAJIEHTHOCTh MOJIEKYJISIPHBIX TpadoB

13. Onpenenenue nopsaKa CBs3U U HapsKEeHUs cBsizu yepes 3HaueHue JI1 B KT

14. Xapakrepuctuku JI1 B KT koBaneHTHbIX HENOJAAPHBIX U XapakTepucTuku D11 B KT
KOBAQJICHTHBIX MOJISIPHBIX CBS3EH

15. Xapakrepuctuku JI1 B KT nonHbIx cBsizeit

16. Xapakrepuctuxu JI1 B KT Bonopoansix cBsizeil u xapakrepuctuku 11 B KT
c1a0bIX B3aUMOJEHCTBUIA.

17. [lepnenaukyysipHOE CKATUE U MapajuiesibHOe paciuupenue D11 — koHKypupyromme
nporiecchl mpu (OPMUPOBAHUY CBSI3U M X OTPAKEHUE B COOCTBEHHBIX 3HaueHUsX ['eccrnana

18. MexaToMHast MIOBEPXHOCTb, €€ XapaKTEepUCTUKA, KpUBU3HA | U 2

Bonpoce! 1u1st TOATOTOBKY KO BTOPOMY MOZYJIIO:

1. Xumuueckast cBsI3b Kak THII B3aUMOJECHCTBYS 2JIEKTPOHHON III0THOCTH. Cxema
aJTUTUBHOCTH, KaK OOBSICHEHUE JIEKTPOHHBIX CBOMCTB MOJIEKYJI U€pe3 IEKTPOHHBIE CBOWCTBA
IpyMIl.

2. dusnueckas npupojaa XuM. cesszu. O6pazoBaHue XUM. CBA3H MEX]y aTOMaMH.
Boznukaromue 3phexTsl U CUITBI

3. Cuna I'enbmana — delinmana npu o0pa3zoBaHUM MOJIEKYJbl. E€ n3mMeHeHue.

4. VI3MeHeHHe MTOJIHOM dHEPruy KBAaHTOBOM CUCTEMBI U €€ COCTABIIAIOIIUX OT
paccTosiHUs IpU 00pa30BaHUU MOJIEKYJIbI.

5. IlapHble B3aUMOJEHCTBUS U X U3MEHEHNE B [ aMUIIbTOHNAHE CUCTEMBI TIPU
o0pa3oBaHUM MOJIEKYJIbl. B3anMoseiicTBus ceprudeckux aToMoB

6. CuitoBO# M dHEPreTUYECKH MOIX0AbI B 00pa30BaHUU XUMHUECKON CBS3U.

7. Teopema o cuiiax, JEMCTBYIOIUX HA OJHO SAPO B MOJIEKYJIE.

8. Teopema o cunax, JEMCTBYIOIMX HA OJIUH DJIEKTPOH B MOJIEKYJIE.

9. DHepreTuyeckas TeopemMa — BUpHaia

10. BonHoBsle npouiecchl. HTEpepeHnns BOIHOBBIX (QyHKIIMHA

11. BonHoBsle npoueccsl. IHTepdepenuus atomubix opouranein. MO JIKAO

12. Tunst AO no unTeppepenun. HTEerpansl nepekpbIBaHus.

13. Cummetpus AO. Knaccudukanus AO 1o THIy CHMMETpPUH, YeTHOCTUU

14. lepopmarnimonHas 31eKTpOHHAs INIOTHOCTh. [Ipomonekyna. CtangapTHast
nedopmarmonnast JI1.

15. BeipokeHre BOJTHOBOW (DYHKIIMU. 3alIUCh aTOMHOTO T€pMa.

16. Kapts! nepopmannonnoit O11. Ux ananus.

17. dedbopmannonnas JI1 B onpeneneHnu 3apsiioB M0 XUPIIBEIbAY

8.3. TpeOoBaHus K PeITHHI-KOHTPOJIIO

JlucuuinHa 3aKaHYMBaeTCs SK3aMEHOM

sKk3ameH - 40 6amioB

TEKYIIMH KOHTPOJIb, IPOMEXKYTOUYHBIN KOHTPOJIb - 60 OanioB

1. BemmosnHeHue 12 npaktudeckux padoT no remam-1-5 (24 6aina - onHa paboTa BBIIIOJTHEHA
W 3aluIeHa - 2 6aa)

2. BBIIIOJTHEHUE CAMOCTOSATENbHON padoThI (5 06aI0B — MAKCUMYM)

BrinonHeHne caMmocToATeNnbHON paboThl MO0 WHIUBUTYATBHON TEME SIBIISIETCS
HEOOXOUMBIM, HO HE JJOCTATOYHBIM YCIIOBUEM IOJIy4EHHSI ITOJIOKUTEIILHOW OLIEHKU



3. koHTposbHas padoTa Ne 1 (1-1 momymnpHas)-10 6anmoB

KOHTpoJIbHas pabota Ne 2 (2-s1 moaynbHas)-10 6ammoB

4. mocenieHne 3aHATHI, aKTUBHAs paboTa Ha 3aHATHAX - 11 6amioB (8 - mpakTudeckue, 4 -
TEOPETUYCCKHUE 3aHSATHS )

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

9.1. Pexomenayemasi iureparypa

9.1.1. OcHoBHas1 IUTEpaTYpa

HIndgp Jlutreparypa

JI1.1 [Lupenscon B. I'., KBanroBas xumus. MoJieKynbl, MOJIEKYJIPHbIE CUCTEMBI U TBEPbIC
Tena : yueOHoe mocodue /i By30B, Mocksa: Jlaboparopus 3uanwuii, 2021, ISBN: 978-5-
93208-518-9,

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

9.1.2. lonoJiHUTeILHASA JIUTEPATYpa

Iudp Jlureparypa

JI2.1 |CrenanoB, KBanToBasi MexaHuka u kBaHToBas xumus, Mocksa: FOpaiit, 2019, ISBN: 978-
5-534-10665-7,
URL: https://urait.ru/bcode/444811

JI2.2 | EpmakoB, KBantoBast Mmexanuka u kBaHTtoBast xumusi. B 2 4. Yacts 2. KBanToBas xumus,
Mockga: FOpaiit, 2021, ISBN: 978-5-534-00128-0,
URL.: https://urait.ru/bcode/471666

JI2.3 |bapanosckuii B. 1., KBantoBas mexanuka u kBaHtoBas xumusi, Cankt-IlerepOypr: Jlans,
2022, ISBN: 978-5-8114-3961-4,
URL.: https://e.lanbook.com/book/206195

9.3.1 IlepeyeHb MPOrpaMMHOIO O0ecTeYeHUs!

Kaspersky Endpoint Security 10 qyis Windows

Adobe Acrobat Reader

Google Chrome

OpenOffice

paint.net

Java SE Development Kit

HyperChem

O |Q|N ||| WIN]|—

.3.2 CoBpeMeHHbIe Tpo(heccHOHAIBHBIE 0a3bI JaHHBIX U MH(GOPMAILHOHHBIE CIPABOYHbIE
CHCTEeMbI

1 9BbC «ZNANIUM.COM»

9bC «IOPAUT»

OBbC «YHuBepcurerckast OnOIMOTeKa OHJIAH

9BC IPRbooks

9BbC «Jlaap»

AN | B W N

SbC BOOK.ru




7 Hayunas snektponnas 6ubnmoreka eLIBRARY.RU (moamnucka Ha sxypHaIIBI)

8 Kypnansr American Institute of Physics (AIP)

9 Kypnuanst American Chemical Society (ACS)

10 [TarenTHas 6a3a komnanuu QUESTEL- ORBIT

11 BJI Scopus

12 |BJI Web of Science

13 [Pecypce u3narennctBa Springer Nature

14 | Kypnansl American Physical Society (APS)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Ayaur-s1 OdopynoBanue

3-408 KOMIUIEKT y4eOHOU MeOenn, IepeHOCHOH HOYTOYK, IPOEKTOPHI, a0COpOIIoMeTp,
Tesie()OHBI, apeoMeTp, OapOMETp aHEPOU [, APEJib, KOJIOHKH, MEIIaJIKa MarHUTHAs,

3-243 KOMIUIEKT y4eOHOI Me0enn, KOMIbIOTEPhI

11. METOAUYECKHUE MATEPHAJIBI VIS OBYYAIOLIUXCSI IO OCBOEHUIO
JUCHUIIAHBI

1) Pexomenayemas nurepartypa

a) OcHOBHas JIUTEpaTypa:

1. Edppemos, 10.C. KBantoBas mexannka / F0.C. E¢pemor. — Mockga; bepiun: upekt
-Menua, 2015. — 457 c.: wi. — Pexum gocryna: mo mojnucke. —

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

2. Hupenbcon B. I'. KBanToBast xumusi. MosieKysibl, MOJIEKYJISIPHbIE CUCTEMBI U
TBepabie Tena [Tekct]. — M., 2014. - 495 c. - (YueOHUK [J1s1 BBICIICH IITKOJIBI). — DIEKTPOHHBIN
pecypce. — Pexxum nocryna: http://e.lanbook.com/books/element.php?pll 1d=66357

3. bapanosckuii B. 1. KBanToBast MexaHuka u kBaHTOBas XxuMmus: yueb. [Tocobue nms
CTyq. BbIcHI. yue0.3aBenenuii / B. U. bapanoBckuil. - M.: U3parensckuit IEHTp «AKaneMus,
2008. - 384 ¢ Pexxum gocrymna:

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

6) JlononHuTeNbHAS JIUTEpATypa:

1. baiikos 0. A. KBantoBas mexanuka. YueOHoe nocobue. — M.: BUHOM.
JlaGopatopus 3Hanuii, 2015. - 294 c. — DnexTpoHHbIH pecypc. — Pexxum nocryna:

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

2. Maiiep, U. I30paHHbIe I71aBbl KBAHTOBOM XMMHH: JOKAa3aTE€IbCTBA TEOPEM U BBIBOJL
dopmyi.: yuebHoe nocobue / Maiiep U., nep. ¢ anrn. 3-e uzganue — Mocksa: JlabopaTtopus
3Haaui, 2017. — 385 ¢. — ISBN 978-5-00101-501-7.

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

3. Lupenscon, B.I'. KBantoBas xumust. Mosekysibl, MOJIEKYJISpHbIE CUCTEMBI U
TBEp/bIE Tena : yueOHoe mocodue ams By30B.: yueOHoe nocodue / [lupenscon B.I'. 4-e uznanue —
M: Jlaboparopus 3Hanuit, 2017. — 521 ¢. — ISBN 978-5-00101-502-4.

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

4. Uponos, N.E. KBanToBas ¢uzuka. OCHOBHBIE 3aKOHBI: yueOHOe nocodue / pomoB
N.E. 7-e nznanne — Mocksa: Jlaboparopus 3nanuid, 2017. — 259 c. — ISBN 978-5-00101-492-8.

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

5. Uponos, N.E. 3agauun no kBaHTOBOM (uzuke.: yuedOHoe nocodue / Uponos U.E. 5-¢
uznanue — M: Jlaboparopus 3nanumii, 2015. — 220 c. — ISBN 978-5-9963-2958-8.

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

6. Co6ones, C.B. OcHOBHI HepensITUBUCTCKON KBaHTOBOM Mexanuku / C.B. Cobones. —




M: ®uszmatnur, 2017. — 143 c.: rpad. — Pexxum noctyma: mo moamucke. —

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

7. Benpunckuii P.B. KBantoBas mexanuka. Poctos-na-Jlony: FKOxublii dhenepanbHbIA
yHupepcuteT, 2009. -384c.

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

8. ne, bpoiins N36pannbie Hayunbie Tpyabl. T. 1. CTaHOBIEHHE KBAHTOBOM (PU3UKH.
Pa6oter 1921 — 1934 rogos / JIyu bpoiins ne. — M.: Jloroc, 2010. — 556 ¢. — ISBN 978-5-98704
-505-3. — TekcT: aneKTpoHHbIN // DieKkTpoHHO-O0nbOanoTeunas cucrema IPR BOOKS:

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

9. Tonmaués, B. B. KBa3zukitaccuueckast 1 KBaHTOBasi TEOpHs aToma Bojgoposa / B. B.
Tonmaués, ®@. B. Ckpunnuk. — MockBa, MxeBck: PerynspHas u xaoTuueckas TMHaAMUKa,
N>xeBCcKkuit MHCTUTYT KOMIBIOTEPHBIX uccaeaoBanuii, 2008. — 132 ¢. — ISBN 978-5-93972-642-
9. — TekcT: 27eKTpOHHBIH // DnekTpoHHO-0MbIMoTeuHas cuctema [IPR BOOKS:

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

10. banamos, B. B. Kypc kBantoBoii mexanuku / B. B. banamos, B. K. JlonuHoB. —
Mocksa, MxeBck: PerynsipHas u xaotuueckas quHamuka, 2001. — 336 c. — ISBN 5-93972-077-3.
URL: http://www.iprbookshop.ru/16546.html

11. Lpimesckui, P.B. KBaHTOBO-XxMMHUECKHE pacyeThl MEXAHU3MOB XUMUYECKHUX
peakuuii: yaebHo-MeToauueckoe nocooue / P.B. Lprimenckuii, I'.I'. "'apudzsiaoa, I'.M.
Xpankosckuil. — Kazanp: KHUTY, 2012. — 88 ¢. — ISBN 978-5-7882-1301-9. — Teker :
AJIEKTPOHHBIH // DnekTpoHHO-0MbmMoTeuHas cucrema IPR BOOKS :

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

12. Hopanosuy, /[. A. OcHOBBI KBAHTOBO-MEXaHUYECKHUX MIPEICTABICHUI O CTPOCHUU
aToma : yuebHnoe nocooue / JI. A. HopanoBuu. — PocroB-Ha-/lony: M3narenscTBo FOxHOTO
denepanbaoro yausepcuteta, 2011. — 100 c. — ISBN 978-5-9275-0852-5. — Tekcr:
IICKTPOHHBIH // DnekTpoHHO-0nbIMoTednas cuctema IPR BOOKS: [caiir].

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

2) IIporpamMmmHOe obecrieueHne

a) JIueH3noHHOE MPOrpaMMHOE OOeCTICUeHNE:

* Microsoft Office

* Microsoft Windows 10 Enterprise

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

6) CB0OOOIHO pacpoCTpaHsIeMOe MPorpaMMHOE oOecrieueHre
* Google Chrome

» Avogadro, GAMESS, Schrodinger

* MarvinSketch

* AIMQB (maxet nporpamm AIMALL)

3) CoBpemenHbIe TpodecCuoHaIbHBIE 0a3bl JAaHHBIX U HH(OPMAITMOHHBIC CITPABOYHbIC
CHCTEMBI

* ObC «ZNANIUM.COM» www.znanium.com;

* ObC «YHuBepcuteTckas 6ubanoreka onnan» https://biblioclub.ru/;

* OBC «Jlanby http://e.lanbook.com

4) Ilepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «HTepHeT»,
HEOOXOIUMBIX JUISl OCBOSHHSI TUCIUTUTMHBI

* DnekTpoHHas oOpa3oBaTenbHas cpena TBIY http://Ims.tversu.ru

» Hayuynas 6ubnunorexa TBI'Y http://library.tversu.ru

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

* Caiit pa3pabotku nporpammuoro obecriedernst AIMALL http://aim.tkgristmill.com

+ Caiit xummuuaeckoro akynsrera MI'Y
http://www.chem.msu.ru/rus/teaching/phys.html

* baza nanHbIX 3neKkTpoHHOTO cTpoeHus http://aquila.tversu.ru



* OTkpbITast 0a3a NaHHBIX XUMUYECKUX COSMHEHUA U UX TEPMOIMHAMUICCKUX
cBomcTB https://webbook.nist.gov/

* basza naHHBIX CIIEKTPAILHBIX XapaKTEPUCTHK OPTaHMYECKUX COCTUHECHUI
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct frame top.cgi



