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1. OFBEM JJUCHHILJIAHbI

Beero: 3 3aueTHbIX eIMHUIBI TPYJ0EMKOCTH (108 akajeMHUeCKUX HacoB).

e

s T
T nncuunﬂl:)my e L
Buj yuebHoii padorhbl
7
Ay/nHTOpHbIE 3aHsTHA (KOHTaKTHAs padoTa ¢
npenojaBare/ieM), BCero 4acon 42 42
B TOM YHC/I€e:
Jlexuuu £ 8 8
JlaGoparopHbie paGi;fﬂi 34 34 |
CamocTosiTe/IbHAs pziﬁo*ra,
BCEr0 YACOB 66 66
B TOM 4YHcJIe:
[Toaroroska K 3:;11766/ : 18 18
Jlpyrue BHJIbI CaMOCTOATEILHON paboThl 48 48
Bun npomemyTqu__o_ﬁ arrecTalluu: 3auem 3auem
O6masn 'rpynoemilciocn:ﬁ-ﬁ’cummqul " )
108 108
TPYAOEMKOCTh 110 ceMecTpam, 4acos )




2. MECTO JUCHMILIMHDI
B CTPYKTYPE OBPA3OBATEJBLHOM IMTPOTPAMMBI

JIMCIMIIIMHA  «KBAHTOBAs ~ XMMHS» BXOJMT B o00s3aTellbHyl0 4acTh
rnporpaMmsl (610K 1).

Onupasch Ha 3aKOHBI KBAaHTOBOM MexaHMKH KBAHTOBasg XUMHS I103BOJIAET
paccuMTaTh BXKHbIE (PU3NKO-XUMHIECKHE CBOMCTBA BeLECTRA:

- TeOMETPUYECKHE I1apamMeTphbl MOJIEKYJI (JUIMHBI CBSI3€H M yTJIbl MEXKAY CBSI-
35IMU )

- HNEKTPOHHBIE XApPAKTEPUCTHKH MOJIEKYI (pacnipenelieHue 3JIeKTPOHHOM
[JIOTHOCTH ¥ ee OTHeceHHe K aToMaM M CBA3AM, JIMIOJIbHBIE MOMEHTBI MOJIEKY,
[OTEeHIMaJIbl MOHMU3ALMH, LEHTPBI HYKJICODUIBHOW W HeKTPOGHILHONW aTaKu H
ap.)

- CIeKTpajibHble XapaKTEPUCTHKH MOJIEKYJSIPHBIX CHCTEM JUISL pa3lInYHbIX
obnacreii criektpa: Y@, ONTHYECKOH, MK '

- JHepreTHYecKHe M TePMOJIMHAMMUYECKUC XapaKTepUCTHKH BEIIleCTB M pe-
aKIMH.

M3yyenue Kypca KBaHTOBOH XHMHH HAlpaBIeHO Ha onpezelieHue odnacTen
ee nanbosee >3PPpexTUBHOrO IpUMeHeHUs. B 4aCTHOCTH, 3TO OTHOCHTCS K onuca-
HUIO OBICTPONPOTEKAIOIIUX MPOLECCOB, MPOLECCOB Ha MesK(a3HbIX MPaHHLIax, Bbl-
SICHEHHIO MEXaHHU3MOB PEaKLIMM.

OcBoeHue 00y4aloMMHUC AMCUMIUIMHBL «KBAHTOBAA XUMU» onupaercs Ha
3HAHMS, YMEHUs, HaBLIKKM U KOMIETEHIINH, npuoOpeTeHHbIE B pe3yJibTaTe 0CBOC-
HUS IPEALIECTBYFOIIMX JIMCLMIUIMH!

- MaremaTtuka;

- Ousuka;

- Undopmaruka;

- duznvecKas XUuMus;

- Opranuueckasi XuMus;

- AHTTTHMCKMHA 5A3BIK

PesynbraTel 00y4eHHs MO JUCHMILIMHE HEeOOXOJMMBI  JUIA  YCIEUIHOTO
OCBOGHMS CJIEIYIOUIMX JIMCIHIUIHH:
-XUMUS TIPUPO/IHBIX COEMHEHUHU
-BpICOKOMOJIEKYJISIpHBIE COEAMHEHHS;
-KommonaHas XuMusi;
-ITepcoHasbHBIA KOMIIBIOTEDP B npodecCHOHAIBHOM chepe.



3. IJMIAHUPYEMBIE PE3VJIbTATbI OGYYEHUWSI

Lle.ﬂbf() OCBOCHMS JUCLMINIMHBI KBAHTOBAs XUMHUA ABJISICTCAH:

YMeHHe crenquMainucta pacCcYUTLIBATL H 00OBICHATH HA OCHOBE HpeﬂCTaBﬂeHHﬁ
U METOJ0B KBAHTOBOM MEXAaHHWKHU BOIIPOCHI CTPOCHHS U peaxuuonﬂoﬁ criocoOHo-
CTH XUMHYCCKHX COE’:)JHHCHHVI, Cﬂeuﬂ(l)HKH XUMHUYECKUX CBS3EH

3anaanu OCBOCHUS JIMCUMITIIMHBI KBAHTOBAsA XUMHUSA ABJISAIOTCS:

dopmupoBaHUE Y CTYJEHTOB IOHUMaHHUE A3bIKA KBAHTOBOH XMMUH U ee crie-
HUUUECKOH TEPMMHOJIOTUH, B TOM YHUCIC U MHOCTPAHHOM; M3yueHHe TeopeTHye-
CKHX OCHOB KBAHTOBOH XWMHM;, OBIAJeHHE CTYJICHTAMH HaBBIKOB paboThl ¢ cO-
BPEMEHHBIMH ' PacYeTHBIMHM NPOrpaMMaMu KBAHTOBOH XMMWH, YMEHHE TPaBUIBHO
WHTEPIIPETHPOBATH PEe3yJIbTAaThl PACYETOB; 03HAKOMUTEL CTYJCHTOB C METOJMKAMH
pacueTa: CTPYKTYPHBIX MapaMeTpOB MOJEKYJ] (PaBHOBECHBIX 3HaYeHUd yrioB U
JUITMH CBsI3€i), 2JIEKTPOHHBIX NapaMeTPOB MOJIEKYJI (3aps/l0B Ha aToMax, AUMONb-
HBIX MOMEHTOB, NOTEHIIMAIIOB HOHU3ALUH U JIP.), SHEPreTHYECKUX U TEPMO/IMHA-
MHYECKHX NapaMeTpOB BEleCTB M PEaklUd W Jp.), CEKTPajibHbIX NapameTpoB
(ontuueckux, Y@ u UK criektpos).

Komnerenuuu, GopMUpyeMbIe B Pe3yJibTaTe OCBOCHUS JIMCUMILIAHbL:

- CIOCOBHOCTDL AHAIM3MPOBATH, MHTEPIPETHPOBATL U 0000LWATE pe3yIbTaThl
SKCTIEPUMEHTANIBHBIX 1 TEOPeTHYECKHX paboT XHMHYECKOH HanpaBJieHHOCTH
(OIK-1);

- CIOCOOHOCTL NPHMEHSATH PACUETHO-TEOPETUUCCKHE METO/IBI IS H3YUCHMUS
CBOICTB BELIECTBA M IPOLECCOB CHUX YYaCTHEM, MCIOJb3ys COBPEMEHHOE TNpoO-
rpamMMHoe obecriederie ¥ 6asbl JaHHBIX NPO(ECCHOHAIBHOTO HA3HAYCHHUSA (OINK-
3);

- crocoGHOCTE MIAHMPOBAThH PABOTHI XUMHUYECKOH HarpaBieHHOCTH, 0Opada-
TBIBATh M MHTEPIPETUPOBATE [1OJTyYEHHbIE PE3yIbTaThl C UCHOJIL30BAHHEM TEOpe-
THYECKHX 3HAHHIl M NPAKTUYECKMX HABBIKOB PELICHWS MAaTeMaTHYECKUX U (PH3H-
yeckux 3aaa4 (OIK-4);

- CIIOCOOHOCTH MCIOb30BaTh HHGOPMAIMOHHbIE Oa3bl JaHHBIX W alalTHPO-
BaTh MPOIPAMMHBIC POJYKTbI JUls PelieHus 3a4ay NpoMecCHOHANLHOH JesTelb-
HOCTH C Y4ETOM OCHOBHBIX TpeGOBaHHI MH(OPMALMOHHOK Oe30MacHOCTH (OIK-
5);

- CIIOCOOHOCTH NPE/ICTABIISThH Pe3yIbTaThl IPOMECCHOHAIBHON JIeATENLHOCTH
B YCTHOM M MUCHMEHHOM HOpME ¢ HOPMAMH W TIPABHIIAMH, TIPHHATHIMH B npodec-
cuoHanbHOM coobiectse (OITK-6);

B pesysbrare u3y4YeHus JUCHHILIMHBI 00YYAIOMMHHCH A0.IKEH:

- 3HaTh OcHOBHBIC TOHATHS KBaHTOBOM Xumuu (s OITK-3) ;

- 3HATL OCHOBHBIC NPHOIMIKEHHUS, UCNIOIb3YEMbIe IIPU pacHeTax dJ1€KTPOH-
HBIX XapPaKTEPUCTHK MOJIEKYJISPHBIX CHCTEM H MX CBOHCTB (M1 OI1K-4)

- YMeThb CHUCTEMATH3HPOBATh, HHTEPIPETUPOBATE PE3yJIbTAThl KBAHTOBOXH-
muyeckux pacyetoB (st OIIK-1);




- YMeThb COCTaBJISITh OTYETHI M0 pe3ylibTaTaM BBINOTHCHHbIX 71ab0paTOPHBIX
pabor (s OI1K-6);

- BJIAJIETH HABHIKAMH KBAHTOBOXMMMHYECKHMX PAcHeTOB € HCMOJIL3OBAHMEM
COBPEMEHHbIX KBAHTOBOXHMHYECKHX NPOrpaMm (Juis OI1K-3),

- BJIAJlETh- HAaBbIKaMK PadOTHI ¢ MHOOPMALHOHHBIMU 0a3amH JIaHHBIX KBaH-
TOBOH XMMMHM W ajanTalliy ee IMPOrpaMMHBIX MPOJIYKTOB JUld pCHICHMA 3a/ad
NpoecCHOHAIBHOM e TeNBHOCTH (11 OIIK-5);

4. COAEP)KAHUE JUCHUIIJIMHDbI

4.1. YueOHO-TeMATHYECCKHH NJIAH

Kosim4ecTBO 4aC0B
Homep HanmeHoBanue KOHTAKTHO# padoThbl ¢
Pybex pz::;le- paiaea, ~ npenojaBaresiem
h eM’H TeMbI A JIﬂﬁopr:mnpnwe
e padomei
oh 7 cemecTp
1 MeTo/1b1 KBAaHTOBOH XUMMUH 2 6
Py6ex 1 "5 CranjapTHble HEOMIIMPUICCKHE H ) -
| [I0JlyOMIMPHYECKUE PACHCTEI
o T Pyéexcuviit konmpoas Nel - !
3 PacuiipeHHbIe METO/IbI 5 g
pactera
PyGex 2 CriekTpalibHble, TEPMOIMHAMHYC-
4 CKHE, peaKLIHOHHbIE CBOWCTBA. Z 11
MOJICKYJI
i _; Pybexcnviin KOthOﬂb Mf_2_ __ 7— | I

4.2. Cojepixanue JEKIHOHHbIX 3aHATHH

Tema 1. MemoOust K6aHMOBOU XUmMuu
Mojiellb MOJIEKYJIbI, OTIMCaHUE €€ M€OMETPUUYECKOro CTPOCHHUS. YpaBHeHnue
Ulpe,uymrepa'nnsl mosiekyJsibl. OCHOBHBIE NPUOIMIKEHHUs B PELIEHMM ypaBHEHHMA
Ilpeaunrepa: npubimxkenue bopna OnneHreliMepa, MeTOJl CaMOCOTIaCOBAaHHOIO
nons Xaptpu, wmeroj Xaprpu-Poka. MeTox MONEKYJISAPHBIX opOuTajen B INpH-
GIIMKEeHUI TUHEHHOM KOMOHHAIIMHM aTOMHBIX opOuTaeH (MeTo/ MOJIKAO).

Tema 2. CranjaprHbie HeIMIHPHYECKHE H NOJYIMIHPHYECKHE
pacyers! -

AHATATHYECKOE OIMCAHHe aTOMHBIX opOuTasiell, 6a3uchl aTOMHBIX OpOUTa-
neit anst pacueros B nupubmnkennd MOJIKAO. llpoueaypa 1 KpUTepHH €amo co-
riacosanus. OrpaHHueHHbIH W HEOTPaHHYCHHBIH MeTO/IBI XapTpH — doxka. [lapa-
METPH3aLlKs TTOTYIMITMPUYECKHX METOJI0B.



’

Tema 3. Paciumpennbie MeTO/AbI pacyera.

DHeprus KOppeJislldi M METO/(BI ee MPUOIHKEHHON OLeHKH. MeTo/ibl KOH-
(GHrypaMoHHOTO B3auMO/IEHCTBHS, METO/] TEOPUH BO3MYILEHUH, METON1 byHKLH-
oHaJia EKTPOHHOM IJIOTHOCTH.

[TosepxHocTh norenuuanshoit sneprun (I1119) u ee kpuTHUECKME TOYKH.
Iporenypa ONTUMHU3ALMK €€ METO/bI U KPUTECPHH.

Tema 4. CniexrpajibHble, TEPMOJHHAMHYECKHE, PEAKIHOHHbIE CBOHCTBA
MOJICKY.I
Cusiosbie moctosuubie u  MK-criektpsl monexyn. TepmoanHamupveckue
CBOMCTBA MOJIEKYJISIDHBIX CUCTEM. DIIEKTPOHHBIC CICKTPbl U MX MHTEPIPETALHS.
[leHTpbl ¥ dHEPrUs NPOTOHUPOBAHMS. 3aps/bl Ha aTomax, Pacuer snexrpocTaTy-
YECKOIo MoTeHIHaIa.

i

4.3. JlaGopaTopHblie 3aHATHHA

Homep Hopmarus
HaumenoBanue HanmenoBanue
pasjena, % BpPEMEHH,
pasjena, TeMbl JadopaTopHoii padoTel
TEeMBI vac.
e 7 cemecTp
1 Metojasl kBaHTOBOM | O3HAKOMIIEHHE C IporpaMMaM#i KBaHTO- 2
XHMUH BOH XUMHH [ €OMETPHS MOJIEKY ]I
| 'eomeTpust MOJIEKY.I 4
2 Cranpgaprubie  He- | Heomnupuyeckuii pacuer CTPYKTYphl H 4
IMITHPHYMECKHE M | CBOHCTB MOJIEKYJI
nonyammupudeckue | [lomyaMinupHueckuii pacyeT CTPYKTYpbl H 3
pacyeThl CBOMCTB MOJIEKY I RS
' Pyoexcubtit konmponas Nel 1
3 Pacumpentbic  Me- | OlUEHKa SHEPIHH KOPPEJISIIAA MOJIEKY I 4
TOJIBI pacyeTa
Uccnenosanue 11115 Mosexyn 4
4 CrextpanbHbie, Pacuetr MK-cniekTpoB 4
TepMOIMHaAMHIYE- Pacuer TepMOJAMHAMMUYECKHX XapakTepH- 4
CKHE, PEAKIIMOHHBIE | cruk
CBOHCTBA MOJICKYJL | Pacyer 91eKTPOHHBIX CIICKTPOB i
Pyéexcuviii konmpoan Ne2 1

5. METO/IMYECKUE YKA3AHMUSI JUISI ObYYAIOUIUXCS
11O OCBOEHUIO JUCHHUITIMHBI

[Ipu npociymiMBaHuy JICKUHH PEKOMEH/IyeTCs B KOHCIICKTE OTMEYaTh BCe
BaJKHBIE MOMEHTBI, Ha KOTOPBIX 3a0CTPsAET BHUMaHHE Ipero/iaBarelib, B 4aCTHOCTH
Te, KOTOpbIe HEOOXO/AMMbI U1l KaUECTBEHHOH MOATOTOBKH K BBINOJIHEHHIO COOT-
BETCTBYIOIIEN TabopaTopHOi padoThI.



3a0roM Ka4yecTBEHHOI'O BBINIOJIHEHMs J1abopaTopHbIX pabdoT ABJISETCS ca-
MOCTOATENBHAS TMOJINOTOBKA K HUM HaKaHyHe IIyTeM I[TOBTOPEHHMSl MaTepuajioB
NeKIUi 1 npopaboTke METOAMYECKUX YKa3aHWi K BBITIOJIHEHHIO J1abopaTopHOM
paboThl. PekoMen yercsi oArOTOBUThH BOIPOCHI 110 HESACHBIM MOMEHTaM M 00Cy-
JIMTh MX € TIperojaBaresieM B Havaje jJabopaTopHoit paboTsl.

IlperniogaBaresiemM 3alUIaHUPOBAHO IIPUMEHEHHE Ha JIADOPATOPHBIX 3aHSTHSIX
TEXHOJIOIMH Pa3BHBAIONIEHCS KOOTEPalluH, KOJUIEKTHBHOIO B3aUMOJIEHCTBHUS, pa3-
Oopa KOHKpETHBbIX cuTyaluid. [1oaTOMy NpUBETCTBYETCS IPYINOBOA METOJI BbI-
roJiHeHUs TaopaTtopHbix padborT.

Jlis Texyliero KOHTPOJs YCIEBAEMOCTH [perojaBareiemM MCIoIb3yeTcs
OaIbHO-PEHTHUHIOBAs cHCTEMa KOHTPOJISi M OLIEHKM aKaJI[eMMUYECKOW aKTUBHOCTH.
[TooToMy HACTOSATEIILHO PEKOMEHIYeTCs TIIATeNbHO IpopabaThiBaTh MaTepual
JIMCIMILIMHBI [IPM CAMOCTOATENLHOM paboTe, yyacTBoBaTh BO Bcex (opmax 00-
CYXKJEHHS U B3aUMO/ICHCTBHUS, KaK Ha JEKLUHMAX, TaK U HA JIaDOPATOPHBIX 3aHSTHAX
B LIEJISIX JIYYILIEero OCBOCHUS Marepraia U MoJy4eHHs BbICOKOH OLEHKH 110 Pe3yIib-
TaTaMm OCBOCHMS HACIUITIMHBL '

BelnonHeHue caMoCcTosTelIbHOH paboThl MojipazyMeBaeT caMOCTOSATEIbHOE
M3yYeHHE Pa3jIeiioB JIUCIMIUIMHBI, ITOAMOTOBKY K Ja0OpaTOPHLIM 3aHATHIM, K py-
OeXHBIM KOHTPOJISIM 110/1'OTOBKY K 3a4eTy.

Pexkomenjiyemasi Tpy/J0eMKOCTb CaMOCTOSITE/IbHOH paboThl IpejcTaBleHa B
TadiuLe:

PexomveniyeMblii peKuM caMOCTOATENLHOH padoThl

Pexomenayemas
HaumenoBanue Buaa
i aKajl. yac
CAMOCTOATEILHOH padoThl
TPYA0EMKOCTh,
YraybeHHoe H3y4eHue TeM JHCIHIIHHbI: 29
Merto/16I KBAHTOBOH XHMH U ‘ 6
CranjaprHble HEIMITMPUUICCKUE H MMOTYIMITUPHUECKHE PACUEThI 4
PacimpenHbie METO/Ibl pacyera 5
CrekTpajibHble, TEPMO/IMHAMHYECKHE, PEAKIMOHHBIC CBOMCTBA MO-
6
JeKy1
IloaroroBka K JabopaTopHBIM 3AHATHAM
’ 18
(o 2 yaca Ha Ka/10€ 3aHsITHE)
IMoaroroBka K pydekHbIv KOHTPOJISAM
& 8
(mo 4 yaca Ha KaKbIH pyOex)
Iloaroroska K 3ayery 18
Beero 3a 7 cemecrp: 66




6. ®OHJ/{ OIEHOYHBIX CPEJACTB IS ATTECTAIIUHA
Mo AMCHOUITIJIMHE

6.1. [lepevyen OUEHOYHBIX CPEACTB

3 BMHBHO—pGﬁTHHFOBHS CHCTEMa KOHTPOJIsI U OLEHKH aKaﬂeMl/l‘leCKOﬁ AKTHUBHO-

ctH ctyneHToB B KI'Y.

2. Or4ersl CTYACHTOR 110 JIa0OpaTOPHEIM padoTaM.

3. bank TecToBBLIX 3a/aiui K pyOexHbIM KoHTposiM Ne 1, 2
4. IlepeyeHb 3aJaHKi K 3a4€TY.

6.2. Cucrema 0aJUIbHO-PEHTHHTOBOH OLEHKH pPadoThl CTY/IEHTOB
no AMCUHILINHE

No | naume Conepxanue
HOBA-
SO e A =

| Pacnpe- | b i Pacnpedenenue 6ai06 3a 7 cemecnip
nenenue |  Bun Jlekuwmn Brinonxenne Pybex- PyGexuniit | sauem
bannos e 1 3aLHTa ‘ Hblil KOH- | KOHTPOIJIb
3a ce- OTYETOB 110 TPOJIb Ne2
MECTP T10) naboparop- Nel
BHAM HbIM pado-
yuebnoit| : Tam. i
pabotel, | Baniae- | /o2 dan- 6 Ganos 3a 4- = 5 6 30
CPOKH Hasl 0B HACOBYIO
craum OLEHKA" 3 Ganna 3a 2-x
y‘leﬁHOﬁ J 2 HacoOBYIO
paGoThl Ilpn- 4%2=8 6*8=48 -
(npu meya- 1*36=3
HeobGxo- | HHA: :
AUMO- 51
CTH) MW N :

2 | Kpurepuii | 60 u mernee 6a/U10B — HEYJIOBIETBOPUTEJILHO, HE 3a4TEHO
nepectera | 61,..73 — y/0BJIETBOPUTENBHO; 3a4TEHO
0annos B a ]
ey 74... 90 — xopowo;
paauiy
OHHYIO 91...100 — oTnH4HO
OLEHKY MO
uToram pa-
6oTbI B ce-
MecTpe H
IK3amMeHa 3 i




] KpM_TepHH

JIOTIYCKA K
NpoOMeKY-
TOYHOHW aTTe-
CTaLHK, BO3-
MOKHOCTH
oy HYCHHUSA
ABTOMATHYC-
CKOTo 3aveTa
(IK3aMeHa-
LIMOHHOIA
OLIEHKM) 1O
JUCLMITIMHE,
BO3MOKHOCTh
1oy eHus
OOHYCHBIX
0a108

JUisi nonycka K NPOMEKYTOYHOW aTTECTaluu MO JMCUMILUIMHE 33 CEMECTp obyuatomics
[oJpKeH HaBpaTh N0 UTOraM TeKyllero n pyOesHOro KOHTpoeii He MeHee 51 danna. B cnyuae ec-
1 obyualomiics Habpan mexee 51 6anna, TO K aTTECTALHOHHBIM HCIILITAHHAM OH HE 0MYCKACT-
csl.

Jltst nosyteHns 3aueta 03 MPOBEACHHA MPOLEAYPhl MPOMEKYTOUHOM aTTeCTallK obyuato-
LeMycst HeOOX0MMO HaOpaTh B XOJE TEKYWICTO M PYOCKHBIX KOHTPOJICH HE MeHee 61 Ganna. B
YTOM C/yHae HTor BabHON OLEHKK. NOJIy4aemMoii 00y A0 WHUMCA, ONPEAEACTCH N0 KOJTUUECTRY
GaIoB, HAOPAHHBLIX MM B XOJ€ TEKylero W pyOexkHbix KOHTponed. TIpH 9TOM, Ha ycMOTpeHHe
npenonasaresisi, DajibHas OUCHKA 0OYHAIOUIEroCs MOKET ObITh MOBLILIEHA 3a CYET MOJIYHCHUA
JIOTOJHHUTENLHBIX OaJIoB 32 aKaJeMHYECKYIO aKTHBHOCTb.

OB6y4aiomiics, UMEIOWMA NPaBo Ha MONYUEHUE OLCHKH Oe3 nposeseHusl MPOUEYPbl MPO-
MEKYTOUHOI ATTECTALMN, MOKET NOBBICHTD €€ MyTeM Ca4M aTTECTALMOHHOTO HCHbITaHHA. B ciy-
yae nojyveting 00yuaonMMea Ha aTTecTallHOHHOM HCTIbITAHHH 0 6annoB wutor 6aMIbHOH OLEHKH
110 JIMCINTLUTHHE HE CHUKAETCS.

i AKAAEMHUUECKYI0 AKTHBHOCTL B XOJIE OCBOCHWS AUCHMILNIHHBL, Y4acTHE B yueOHoil,
HAYUHO-HCCIIE/I0BATENLCKON,  CHIOPTHBHOM, KYJIbTYPHO-TBOPUECKOI M OOIIECTBEHHO
JEATENLHOCTH 00YHaIoLEMYCs MOTYT ObITh HAUMCIICHbI JONOIHHTE/LHBIC Oanibl. MakcumanbHoe
KOJIMYECTBO NOTIONHUTE/BHBIX GAJUIOB 32 AKaAEMUUECKYIO aKTUBHOCTH cocTasnset 30.

OcHoBAHHEM Ulsl NOJYYEHHUS AONOTHUTEILHBIX OaNIoB ABAAIOTCS:

- BBITOJIHEHHE ONOMHUTENLHBIX 3aaHuil M0 TUCUMIUIMHE; OTONHHTENbHbIE Ballibl HAaMUCIAKOTCA
NpenoiaBaTeneM;

- YyHacTHE B TEueHHe cemecTpa B yueOHoii, HAYHHO-MCCIE/10BATENBLCKOH. CIOPTHBHOMN, KYJIbTYPHO-
TBOPUECKOH 1 O0ILECTBEHHOIM JIeATEN bHOCTH KTV

Dopmbl 1
BH/IBI yueO-
HOi padoTh
JUIS Heycrie-
BAKOULIMX
(BOCCTAHO-
BHUBILIMXCH Ha
Kypee o0y-
ueHus) 00y-
YAROLLIMXCA
2118 Tosyye-
HHA Hel10-
CTAIOLINX
Gannos B
KOHLE ce-
MecTpa

B ciyuae ecid K MPOMEKYTOYHOM atTecTaumnm (3avera) naGpana cymma menee 51 Ganna,
obyuatoniemycs HeobxoaumMo HabpaTh HELOCTAIOWIEE KONHYECTBO OajioB 3a CUYET BbIMOJHEHMUS
NOTIOAHUTENLHBIX 3a/IaH Ui, 710 KOHIA MociieHel (3a4eTHON) HeeIn CEMECTpa.

JIMKBIAALIAS AKAIEMHUYECKMX 3a/0/KCHHOCTE, BOSHUKIIMX W3-3a PA3HOCTH B y4eOHbIX nia-
HAX NPH NEPEBOJIE HIH BOCCTAHOBIEHHH, MPOBOMTCS MYTEM BbINOIHEHNUS JONONHNTEILHBIX 3a/1a-
Huii, popma i 00LeM KOTOPbIX ONPeesIseTcs NPenoaaBareiem.

6.3. llpouexypa OleHHBAHUS PE3YJILTATOB OCBOCHUS AMCUHILIHHEI

PyGeKHBIH KOHTPOJIb TPOBOIUTCS B (JOpME BBINOJIHEHHUS TECTOBBIX 3aJlaHUH.
3aueT NpoBOAMTCS B TpPAJMLMOHHONW dopme. CTyaeHTy npejuiaraercs 3 BoO-
1poca U3 pa3iMuHbIX Pa3/le/loB nporpaMMbl. Bpemsi, 0TBOJIMMOC CTY/ICHTY Ha N0J1-
FOTOBKY K OTBETY, COCTaBjsieT | acTpoHOMMYECKHi yac. Pe3ylbTaThl 3a4eTa 3aHo-
cATCA NperoaBarelieM B 3a4eTHYIO BEJIOMOCTh, KOTOpas CJlacTcsi B OpraHu3alln-
OHHBIM OT/AE] MHCTHTYTa B JIGHb 3ayeTa, a TaKKe BBICTABIAIOTCS B 3a4CTHYIO
KHHIKKY CTyJIeHTa.
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6.4. lpumepsi OLEHOYHBIX CPEACTB LIS PYOexKHbIX KOHTPOJICH 1 3a4eTa,

[Iprmep TecTOBBIX 3alaHuii st pyOeKHOro KOHTPOJIS
7 cemecTp
PyGexnbiii konTpoan Ne 1
Anuadarnyecxoe npubanxenune. I, Moaexkyasipaasi CTpyKTypa

OCHOBOIT JLI% BBEC/CHAA AMADATHYECKOT0 NPHOJIMKECHHSA CYKHT
MaJiasi BeJTMUMHA KMHETHYCCKOH JHEPTUH HJIEKTPOHOB
3IEKTPOHHAS BOJIHOBasA PyHKIMs
MeJUTEHHO MERSIONascs (PYHKIMS sJIEPHBIX KOOPJHHAT
QoJblas Macea s/iep 110 CPaBHEHHIO ¢ MACCOM ICKTPOHOB

Majast BEJIMUHMHa KMHETHYECKOM IHCPIrUH sIAEP

cnaboe HIEeKTPOCTATHIECKOE B3AMMOJIEHCTBHE MEX/TY YIEKTPOHHOM M /ICPHOH NOJICHCTEMAaMH

2

Pazmepuocts [ mojexy/ibl aneTn/ieHa

Beenure 0OTBET YHCIIOM:

|

B

1]

Pasmepuocrs LD mojexyiibl 6en3oia

BBeuTe OTBET YUCIOM:

|

4.

Yuciio He3aBHCHMBIX reOMeTpUYCCKHX napamerpos, HEODXO0AMMBbIX A SIIEPHOTO

ypaBHEHHS] MOJICKY.IbI Y TH/IEHA
BeeuTe OTBET YHCIOM:

]

3. B npubmmkenuni bopua-Onnenrefivmepa B raMuibTOHHAH YIEKTPOHHOT0 YPABHCHMS
BXOAAT CJAENYIOMHBE UWICHbI
2 OrepaTop KHHETHUECKOM YHEPIHH NIEKTPOHOB
& orepaTop KHHETHUCCKOH IHEPIHH Azep
= oreparop NOTEHIHMAILHON IHEPIHH OTTATKUBAHHS JIEKTPOHOB
v OIIEPATOP IEKTPOCTATHUECKOI'O B3AUMOICHCTBHIS HJIEKTPOHOB C A/IpaMH
6. AnpabaTuygeckoe HpUOIUMIKEHHEe MOKET ILI0X0 BLINOIHATLCH
¥ B HEXKECTKHUX MOJICKY/Iax
L. B 3JIEKTPOHHO-BO30 Y /IEHHBIX MOJIEKYJ1aX
-
B paJiuKanax
# B cirydae OJM3KOIO 110 YHEPIHU PACTIOIOKCHUS AICKTPOHHBIX COCTOSHHH
X npu 6JAM30CTH 1O YHEPIHU KOJIeOATENBHBIX H JIEKTPOHHLIX NIEPEX0/I0B
1. [pomecc H30MEPUIANMA B KBAHTOBO-XHMHYCCKOM ONMCAHHH NPEACTABISCT coboii



11epexo/] CHCTEMB! 13 0/tHOr0 MuHuMyMa Ha II11D B apyroi

nepexoji cucTeMbl Ha cocetHtoro 119

i T

u3MeHeHue gopmel [T

]

[porecc, He NPHBO,ISIIMIL K JIBUKEHHIO H300pakatomen Touku cucremb 1o [
8. Yuci0 BHIPOA/ICHHBIX 110 JHEPIHA KOHPOPMEPOB Y MOJIEKYIBI ITAHA
BBeMTe OTBET YHCIIOM:

9. [Iponece BHY TPEHHEro BPAICHUs B MOJIEKYJI€ YTAHA NpeAcTaB/ser codoii
r " e
IePexo/l CHCTEMbBI W3 0JiHOro MEHMMYMa Ha [111D B apyroi
—-
nepexoj cucTeMnl Ha coceHiow 1119
-

u3menenue dopmpr L1179

[poecc,'1e lel’IB(L’l)lHlHﬂ K JIBUXKCHUIO H"%O6pﬂ)l(ﬂ[0]ll€ﬁ TOYKH CHCTCMBI 110 HH9

Kondopmepbi MoJieKy bl
Pa3IMYAlOTCs O TI0JI0KEHNIO n300paxkarowei Touku Ha 119
MOTYT HMETh pa3Hbie XUMHYECKHE CBOMCTBA

MMEKOT pa3Hbli cocTan

"‘"(T“%“E_;

HMEIOT pa3Hoe reoOMETPUYICCKOC CTPOCHHE

7 cemecTp
Py6Gexubiii KOHTpOJIb Ne2

DIeKTPOHHAN KOPPeAsiHs H MeTO/1bI e€ yuéra
Pazmepuaﬂ CONJACOBAHHOCTL BLINNOJIHACTCH B METO/IAX

RHF

CIS {

FCI (nmosinoe KB)
CISD

MP2

L=

Rt LT

2. Ilo epasuennio ¢ meroaom RHF pacuer mosiekyani Genszona meropom CIS
B TOM xe Dazuce :

YBEIHYHUT SIHEPIUIO CUHCTEMDBI
YMEHBIINT DHCPIrHiO CHCTCMbI

HE U3MCHHUT SHEPIHiO CUCTEMBI

i B N

NPUBEJET K HENPE/ICKA3YEMOMY pe3yIbTaTy

OCHOBaHBI HA BAPHAIIMOHHOM [IPHHLIAIIE
RHF
MP2
MKCCII

&

1



& S

KB
MP3

L

R Sl S R

HauGouiee nojibli yueT 2IeKTPOHHOH KOPPESIIIUK BO3MOKEH B METO/1e
MP4
MP2
FCI (nonuoe KB)
MINDO/3
RHF

7 B S 5 R

DHeprus EKTPOHHOH KOPpEsiuu
BCeraa ImoJIOKHTCIIbLHA
BCErJIa OTpHIlaTEIhHA
XapakTepu3yeT OTTAIIKUBAHUE aJIep
XapaKTepH3yeT MIHOBCHHOE KYJIOHOBCKOC OTTAJIKHBAHME JIEKTPOHORB

€€ MOJLYJIb YMCHBIIACTCsI 110 MEpe HCII0JIb30BaHus Bee Donee TOUHOM
BOJIHOBOH (DYHKIHMH

6.

B metone Xaprpu-Moka 31eKTpoHHAs KOppeIslug B OCHOBHOM

HE YYHTBIBACTCH H3-3d

-

-
5
I

YHUCJICHHBIX omubOK METO/ 1A
HUCIIOJIL30BAHHS BAPHALIMOHHOI'O [IPpHHIIKIIA
HCITOJIL30BaAHUA IlpH6Hlf[)KCHHH HE3aBUCHMBIX YaCTHIL

OrpaHHYeHHOr0 unca GyHKnui B 6azucHoM Habope

1.

CyuecTBeHHO 00J1ee TOYHBIH yYET 3JIEKTPOHHOH KOPPESIIHA MOKET

OBITH JOCTUTHYT IIYTEM

™ HoBsimenus TouocTH [pOoLe/IyPbl COTIacoOBaHMs

2 HCIoNB30BaHusg Ooliee NIMPOKUX DasucHBIX Habopos AO

= HCTIOJIB30BAHMS METO/14, Jlatolero 00Jiee TOYHYIO BOJIIHOBYIO (DYHKIIMIO
I HCIIOJIB30BAHMS BAPUALIMOHHOIO IIPHHLMIIA [IPH PacyeTe IHCPrui

8. CyrecTBeHHO O0Jiee TOUHBINA YyUET HIEKTPOHHOM KOPPEJISIIHH MOXKET

OBITH JOCTUTHYT C ITOMOIIBIO

METOIOB, IPEJCTABIIAIOUIHX BOJTHOBYHO (i)yH}(I_IHIO B BHJI€ HECKOJIBKHX

netepmubanToB Creiitepa

TEOPHH BO3ZMYIICHHS
BApUAIMOHHOIO IIPHHIMIIA

fonee mupoxux Hazuchpix Habopos AO

MHOrokoH(pUIrypalmoHHOe NpUOIMIKEHHE HCTTOL3YETCS B METO/1axX



RHF

MP2

KOH(UTYPALMOHHOI'O B3aUMOJICHCTRHSI
MKCCII

AMI1

10.

[TocnenoBarenbHOCTh YBEJIMYCHHSI CTEIIEHHU Y4CTa ’)J]EK'I‘pOHHOﬁ

KOppEJsiiuy |

1. UHF

2. FCI (nonnoe KB)

15 B

4. RHF

5. CISD

Beeaure Homepa 0e3
pas/IeUTENbHbIX 3HAKOB!

= U i

i

10.

1
12.
13.
14.
15.

IIprvepHBIA NepevYeHb BONPOCOB K 3a4eTy
7 cemecTp

Mojiesib MoJieKyJibl. ['aMHIIbTOHMAH MOJIEKYJIbI.

Bapuanuonnsiit npuHimn. Boixosas GyHkums B Merojie Xaprpu. YpasHe-

Hust XapTpH. ,

Meton Xaprpu-®oka. Onpenenutens Cinorepa, DHeprist MOJIEKyJIbl B Me-

toze XapTpu-Poka.

OrpanuveHHbii 1 HeorpaHuYeHHbIH MeTo b1 XapTpyu-Poka.

Urepaumonnas 1ipoue/ypa pelieHus ypasuenni Xaprpu-doka.

DHePrusi KOppeisiii U METO/IbI €e NPUOJIMIKCHHOH OLICHKH.

Mertobl KOH(pUIYpalMOHHOrO B3anmozeicTeus. Meroa Mesuiepa- [liecce-

Ta

[ToBepXHOCTH 1OTCHIMAIBHON IHEPIUH U €€ KPUTHYECKUE TOYKH.

PaBHOBecHas koudurypaius Mosekysbl. MeTojibl ¥ KpUTCpUH ONTHMH3a-

IIMM TCOMETPHHM.

CUJIOBBIC TOCTOSIHHBIC, 4acTOThl KojebaHui mosekylipl. MojienupoBaHue

HK-criekTpos.

Pacder, TepMO/ItHAMHYECKHUX XapaKTEPUCTHK.

B0306yxk1eH1ible COCTOSHUSL. DIEKTPOHHBIC CIIEKTPBI.

3apsiibl Ha aroMax u NOPsJKK cBszel. MeTojibl pacyera.

PeakMOHHBIE HEHTPBI. DHEPrusi MOHU3ALMU U SHEPIUst IPOTOHUPOBAaHUS.
['panuunbic opouranu ux cocras B Meroge MOJIKAO. CasispiBaioiue 1

pasphIXJIsIONMe opOMTalIH.

6.5. @on/1I OLEHOYHbIX CPe/ICTB



[Monuplit GaHK 3a/aHUil JUis TEKYIIEro, pyOeKHbIX KOHTPOJEH H TPOMEKY-
TOYHOM aTTecTalMy 110 JUMCUMIUIMHE, ToKa3aTe/ld, KpUTEPHH, LIKaJbl OLEeHHBAHHSA
KOMIIeTeHIIMI, METOJIMYCCKUE MaTepHalibl, ONpeaesionye npoueiypel OLCHUBA-
HUSL 0OpA30BATENIBIBIX PE3YJILTATOB, MPUBEJIEHBl B y4eOHO-METOIMYECKOM KOM-
TUIEKCE JUCLMIUIMHLL.

7. OCHOBHAS ¥ JIONNOJHUTEJBHAS YUEBHAA JIMTEPATYPA

7.1. Ocnoenas yuedonaa 1umepamypa
1. Crenanos H.(®. KpaHToBas MexaHuWka M KBaHTtoBas xumusa.- M.. Mup,
2001r, 519 c. ‘
2. I'pubos JI.A., Mywirakosa C.I1. Ksantopast xumus: yuebnuk. - M.: I'apaa-
puky, 1999 r, 390 c.
3. Conosbes M.E., ConosseB M.M. Kommbtorepras xumus.- M.: COJIOH -
ITpecc, 2005 1, 536¢.

Jumepamypa, coznacno nekmponnozo pecypca KI'Y
4. bapanosckuii B.M. KpantoBas MexaHuka 1 ksantosas xumus: y4ue0. IToco-
oue. - M.: U3narensctso «Jlanb», 2019 1, 428 c.

7.2. lonoanumensHan yueonas iumepamypa

1. KBaHTOBOXHMHUECKME pacyeThl B OPraHMYecKoil XMMHH M MOJIEKYJISPHOH
criekrpockormu/ K. 51, Bypiureitn, ILIT. Ilopeirun. - M.: Hayka, 1989. 104c.
- ISBN 5-02-001321-8. .

2. E.C.Anocronosa, A.M.Muxainok, B.I".I{upenbcoH. KBaHToBO-XHMHUYECKOE
onucanue peakuuid. M.: PXTYVY, 1999.- 61c.

3. B.. Munkus, b.5I. Cumkun, P.M. Muunsies. Teopust ctpoenus Mojieky. Po-
ctoB: ®enukce, 1997.

Inekmponnotii pecypc KI'Y
4. B.I.Ilupenscon. Ksanrosasi XumMus. MoJIEKyJIibl, MOJIEKYJIAPHBIC CUCTEMBI H
TRepAble Tea. M. Jlaboparopus 3Hanmi, 2017.- 522c¢.

8. YUYEBHO-METO/JIMYECKOE OBECIIEHEHHUE CAMOCTOSITEJTBHON
PABOTHI OBYYAIOIMUXCH

1. b.C. Bopouios. Merojndeckue ykasaHHsi K J1abopatopHbiM paboraM 1o
kypcy  «KsanroBas ~— XuMHs»  JUIA  HalpaBieHHs  TOATOTOBKH
dynaamentanbias W npukiaasas xumus. KI'Y kad ¢usukn (Ha npasax
pykoriucu) 2021 rojt.

9. PECYPChI CETH «MHTEPHET,
HEOBXO,(MMBIE JUJIs OCBOEHMS AN CIMTIIMHbI

No Hurepuer-pecype Kparkoe onucanue

Caiit General Atomic and Molecular Elec-
tronic Structure System (GAMESS)

1 | http://www.msg.ameslab.gov/GAMESS/




[UCaHue 1 . peallu3yIo acve-
2 | http://www.qchem.ru/lectures/ o b o) el o SIEAERL
o i Tl MeTOZOM MO
3 | chemport.ru 7 DopyM XUMHKOB
4 | http://elementy.ru DHIMKIONEINIECKHH caiT
! caifT kadeaps! kBanToBoM XumMun PXTY nm.
5 | http://quant.distant.ru/gallery.htm i
2 P JLU. Menneneesa
6 | http://www.ph4s.ru/book _him_kvant.html | O630p KHHT 110 KBaHTOBOH XHMUH
[lopran sBasercs COCTaBHOH HacThio (dene-
panbioro mopraia "Poccuiickoe oOpa3zoa-
pue". Colep:KkuT pecypchl M CCbUIKH Ha pe-
7 | http://en.edu.ru/ i peeyp P
CypCHI 10 €CTECTBEHHO - HAYYHbIM AHCLH-
iMHaM ((U3MKa, MaTeMaTHKA, XUMUS 1 GHO-
B JIOTHS).
depepanpublit nopran «Poccuiickoe odpaso-
8 | http://www.edu.ru/ G p P
SRR . BaHHME
Caitt MOCKOBCKOTO I'OCY/JapCTBEHHOI0 YHH-
9 | http://www.msu.ru yaap y
i pepcureTa uM. M.B.JlomoHocosa

10. ”H@OPMALIMOUHBIE TEXHOJIOTMH, [IPOI'PAMMHOE OBECIIEYEHHE
U MHBOPMAINMOHHBIE CIIPABOYHBIE CUCTEMBI

CCSIR (Chemistry Software and Information Resources Project , pronounced caesar)

1. OBC «Jlanb»

2. 9bC «KoHcynpTanT cTyIeHTa

3. OBC «Znanium.com»

4. «"apaHT» - CIIPaBOYHO-TIPABOBAs CHCTEMA
1. ADF and band, SCM Home Page

2. ADF User's Guide

3. Alchemy 2000

4. CCL - Computational Chemistry Archives
a

6. ChemSymphony Lite

7. ChemSymphony Lite (currently unavailable)
8. EMERGE's PDF Zone

9. Gaussian, Inc. Homepage

10. gOpenMol

11. Home Page of SARA HPCN-Services
12. Linux for Pentium Pro

13. misc.

15. MolMol for visualization of proteins
16. PC GAMESS (Ames Lab)

17. QCPE Main

18. RamVib, molden, and TransFreq.
19. Sculpt -

20. SwissPDB

1. Vibratio

22. WebLab

23. WebLab ViewerPro 3.0 evaluation copy

24, Xpdf: a PDF viewer for X:
HNudopmanmonubie CHCTEMbI

1. Alta Vista

. Molden (You need an Xwindow emulater)




CNN Homepage

CNN weather forecast
Netlib

Russia on the Web
Sandy - Puls

Search BIBSYS

Uncover Query Screen
Welcome to WhoWhere?

11. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
JTACIUATLIAHbI

L Rl

o %N oW

MarepuanpHo- TEXHHYECKOE obecrieueHue 110 pealu3alliid JUCLUILIHHbI
ocyuecTsasercs B coorsercTBun ¢ Tpebosanus GI'OC BO mo pannoi obpasosa-
TEJIbHOH NporpamMMme.

1. CneumanusupoBaHHas ay IMTOpHs (KOMIIBIOTEPHbIH Kilacc),
2. MynbpTUMeIMHHBIE CPEICTBA,
3. HaGop npe3eHTanyii no remMam JeKLHH

12. JUISl CTYJIEHTOB, OBYYAIOIUXCS C HCTITOJIb30OBAHH-
EM JJUCTAHIIMOHHBIX OBPA30OBATEJIbHBIX TEXHOJIOI'MHA

IIpy HCTIOJIB30BAHMHM DJIEKTPOHHOTO 00YUYEHHUS U MCTaHLMOHHBIX 00pa3oBa-
tenbHBIX TexHosorui (nanee D0 u JIOT) 3aHATHS TOJTHOCTBIO MM YaCTUYHO IIPO-
BOIATCA B pexkuMe oHIaiH. O0beM QUCHMIUIMHBI M pacrpejie/iecHie HarpysKu 1o
BUsIaM paboT coorserctByeT m.4.1. Pacnipesenenne 0aniosB coOTBETCTBYET IM1.6.2
60 MOXKeT ObITh U3MEHEHO B COOTBETCTBHM C pelieHreM kadeapsl, B ciyvae rne-
pexoaa Ha DO u JIOT B npouecce obyuenus. Pewenne kadeapbl 00 ncnonbsye-
MBIX TEXHOJOIHSX M CHCTEME OLEHMBAHMS JOCTHIKEHHH 00yuarolMxcs npuHuMa-
eTcsl C y4eTOM MHEHMs BETyLIEero NperojaBarelis i J0BOJHUTCS JI0 CBEeHHs 00y-
YAKOLMXCS.



[IPUJIOXEHHE 1

Annotalusa K paboueit nporpaMmme JIMCUMUILIAHBI
«KBaHnTroBasi XuMHSSI»

06pazoBaTe/IbHOMN IPOrpaMMBl BBICIIEr0 00pa30BaHHsA —
MPOTpaMMBl CIIELHATIUTETa

04.05.01 — ®dynaaMeHTAJbHAS M NPUKJIAHAA XHMHS.
Hanpagiennocts (Mpoduiib) AHATHTHYECKAH XHMMUS.

Tpynoemkocts aucuuiintst: 3 3E (108 akageMuyeckux 4acos)
Cemectpsl: 7 (ouHas popma oOy4UeHuUs )
dopMa IpoMexyTOUHOI aTTECTalMU: 3a4eT

Conepmaﬂue JHUCIMUITIIMHbI

OrpaHHYeHHbIA ¥ HeorpaHWYeHHBIH MeTobl XapTpu-Poka. DeKTpoHHas
koppensiusa. Merossl KoHpuUrypaiuonsoro B3aumoserictsus. [T monekyn u
peakimii,. MojienipoBanne CrieKTpalbHbIX XapaKTepHCTHK.



