AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
b1.B.06 «KBanToBast XuMusi»

Hanpagsaenne noarorosku 04.03.01 «Xumust (ypoBeHb 0aKajnaBpuaTa)»

I_IeJIHMI/l N3yYeHUs TUMCHUIIIHHBI «KBaHTOBasi XUMUS ABJISIIOTCSA:

- (l)OpMI/IpOBaHI/Ie OCHOB COBpeMeHHOﬁ TeOpeTI/I‘IeCKOﬁ XHUMHH, O3HAKOMJICHUC C KBaHTOBO-

MCXaHHYCCKHUMH METOJaMHU OIMMCaHUA XUMHYCCKUX CUCTEM (aTOMOB, MOJIEKYI, KpI/ICTaJ'IJ'IOB) u peaKunﬁ.

- U3YUYCHUE CTYACHTAMHU OCHOB KBaHTOBOH MEXaHUKHU B TIPWIOKEHNU K PEHICHUIO XUMWYICCKUX 3a1a4, a

TaKX€ TCOPETHUICCKUX U PACUYETHBIX METOHOB KBaHTOBOW xuMHH. OCHOBHOE BHHMAaHHUE YACIACTCA HE

MaTeMaTHYeCKOMY amnmapaTry, a paciuu(poBKe (U3MUECKOTO CMbICIA TOHATHH KBAaHTOBOW MEXaHUKH H

KBAHTOBOM XMMHH U MPaKTUYECKOMY OBJIAICHUIO PACYETHBIMU METOJaMU KBAHTOBOM XMMHMH.

Mecto gucuumiunsl B crpykrype OIIOII BO 6akanaBpuara
HucnummHa «KBaHTOBasg XuUMHS» OTHOCHTCS K YacTH, (popMupyemoil ydacTHHKaMH OO0pa3oBaTeIbHBIX
OTHOIICHUHA OCHOBHOM MpOQeCCHOHANBHOW 00pa30BaTeN-HON MpOrpaMMBl OakartaBpHaTa IO HAIpPABICHUIO
noarotoBku 04.03.01. «Xumus (ypoBeHb OakaiaBpHaTa)y», U3y4aeTcs B 4-oM cemecTpe.

Pe3y\]’leaTbI OCBOCHUSA JTHUCHUITINHBI «KBaHTOBast XUMUS»

KO}I M HAUMEHOBaHMEe KOMIIEeTEeHIM i |

Nuankatopsl

Jeckpunropsl

YuuBepcaiabubie komnerenunu (YK)

YK-1 CnocodeH ocymiecTBJSTH MO-
HCK, KPUTHYECKUd aHAJIW3 U CHHTE3
uHpoOpMANIMU, NMPAMEHATH CHCTEM-
HBIfi MOAXOM /IS pelleHus Ioc-
TaBJIEHHBIX 32724

YK-1.1. Amamuzupyer
3ajiady, BbleIss ee 6a30Bble
COCTaBJIAIOLINE.

YK-1.2. Omnpenensier, ©HTEp-
NPETUPYET M PAHXUPYET HH-
(dopmarnmto, TpedyeMyro s
peLIeHHs TOCTABICHHON 3a/1a-
YH.

YK-1.3. OcymecTBiser
MOUCK MH(POPMAIHMH IS pe-
IIEHMS ITOCTABJICHHOM 3a1aun
10 PA3JIUYHBIM THIIAM 3aIpo-
COB.

YK-1.4. I1pu 00paboTke MH-
(dopmarmu oTiHyaeT GhakThl
OT MHEHUH, UHTEpIIpeTaLuii,
OIICHOK, (hopMHUpYeT coOCT-
BEHHBIC MHEHHUS U CYXKJICHUS,
apryMEHTHPYET CBOH BBIBOJIBI
1 TOUYKY 3pEHUSL.

YK-1.5 PaccmaTpuBaer u
TIpesIaraeT BO3MOXHBIE BapH-
AHTBI PEIICHUS TIOCTaBJICHHON
3aJ1a4M, OLIEHUBAs MX JIOCTO-
WHCTBA U HEJOCTATKH.

3HaTh:

- MOHATHUE U KIaCCUPUKAITHS
CHCTEM;

- CTPYKTYPY M 3aKOHOMEPHOCTH
(YHKIIMOHMPOBAHUS CUCTEM;

- 0COOCHHOCTH CHCTEMHOTO
MOJIX0/Ia B HAYYHOM ITO3HAHHY;
- IOHSTHE O CHUCTEME, e¢ LIENAX,
3aJ[a4ax u OOMIMX MPUHIUIIAX;

- OCHOBHBIE TEXHOJIOTUH MOUCKA
u cObopa uH(pOpMAIHH;

- popmatel mpeacTaBIeHUS
uH(DOpMaILMK B KOMIIBIOTEPE;

- paBUJIa UCIIOJIb30BAHUS
CPEJICTB CBSI3H;

- MH(OPMALMOHHO-TIOUCKOBbIE
CHCTEMBI U 0a3bl JIAaHHBIX;

- TEXHOJIOTHIO OCYIIECTBICHHS
roncka nHdopmanny;

- TEXHOJIOTHIO CUCTEMAaTH3allnt
MOJTy4eHHOH HH(OopMaLuy;

- CIIOCOOBI CTATUCTUUECKOM
00paboTKHN TaHHBIX, TPEJICTAB-
JICHHBIX B Pa3JINYHBIX H3MEPH-
TENbHBIX IIKAAX U aHAJIN3
MOJYYEHHBIX PE3YJIbTATOB;

- BUABI ¥ (hOpMBI paboTEI ©
TeIarornYecKor U Hay4HOU
JIUTEPATYPOH;

- TpeboBaHus K 0hOpMIICHUIO
6ubmmorpadun (crimcka nuTepa-
TYpBI).

YMmern:

- paboTats ¢ H(pOpMaLUEH,
TPEJCTABICHHON B Pa3IMIHON
(opwme;

- 00pabaThIBaTh JAHHBIC CPECT-
BaMH CTaHAAPTHOTO MPOrpam-
MHOTO 00€eCIIeUueHus;




- CHHTE3MPOBaTh HHHOPMALIHUIO,
NPEJICTaBICHHYIO B Pa3IMYHBIX
HCTOYHUKAX; -

- BEIOMPATh HCTOYHUKHU HHPOP-
MaluH, aJeKBaTHbIE IIOCTABIICH-
HBIM 3a/1a4aM 1 COOTBETCTBYIO-
[IMe HAyYHOMY MHUPOBO33PEHUIO;
- OCYLIECTBIISITH MOUCK HH(OpMa-
L,

- HHTEPIPETUPOBATD U PAHIKH-
poBath uHMOpMaLHIo, TpeOyeMyIo
JUTSL PEIICHHUS] TOCTABICHHO
3a1auu.

Baapgers:

- IepPCOHAIBHBIM KOMIIBIOTEPOM H
MIOMCKOBBIMH CEPBHCAMH;

- MCTOAMKAMH  QHAJIUTHKO-
CHUHTETHYECKOW 00pabOTKH WH-
dopMamuy M3 pPa3IMYHBIX HH-
(hopMaIMOHHO-TIOMCKOBBIX
cucteM (mpeaMeTu3anus, aH-
HOTHpOBaHue, pedepupoBaHue).

IIpodeccuonaibubie komnerenuun (IMK)

IIK-1 CnocoGeH mnpoBOAWTHL HAay4-
Hble HCCIeJoBaHMs MO chopmy.in-
POBaHHOW TeMATHMKe H MNOJY4YaTh
HOBble Ha-y4YHble M NPHKJIATHbIE
pe3yJIbTaThl.

MK-1.1. [lemoHcTpHupyeT 3Ha-
HUSI OCHOBHBIX METOJIOB 00pa-
00TKM XUMHYECKOH uH(pOopMa-
WU U TpeOOBaHUI K OTYEeTaM U

MIPOCKTaM; HA3HAYCHHUS HaW-
Goiee pacIpocTpaHEHHBIX
CPe/ACTB aBTOMAaTH3allMM WH-

(hOpMaIIMOHHOW 1eATETFHOCTH,
Ha3HAUYCHUS W (QYHKIUH OTIIe-
PAallMOHHBIX CUCTEM;

MK-1.2. Vcnonb3yeT coBpe-
MEHHbIE METO/IbI JIJIsSI PELICHHS
XUMHUYECKHUX 3a/1a4, paboTaeT ¢
0azamMK JaHHBIX B KOMIIBIOTEP-
HBIX CETSIX; UCIOJIb3YET TOITY-
YeHHBIE 3HAHU 11 00paboTKN
XAMHYECKO MH(pOpMauu 1
COCTaBJICHHS OTYETOB M IPOCK-
TOB; UCIIOJIB3YET 0a30BbIC 3HA-
HUS B 00JIACTH €CTECTBEHHBIX
HayK IIPH pPelICHUH 3a/1a4
XHUMHYECKOTO MPODUIIS;

IIK- 1.3. Biajeer HaBbIKaMK
HCTIOJIb30BaHUs IPHOOPETEH-
HBIX 3HaHUU U YMEHUH B
MPaKTHYECKOH AESTeIHbHOCTH U
MOBCEIHEBHOM KU3HH;
HaBBIKaMHU 3P PEKTUBHON
OpraHM3aIi UHANBUIYaJb-
HOTO MH(OPMAIIMOHHOTO
npocTpaHcTBa: 3PPEKTUBHOTO
IIpuMe-HeHust nHpopManu-
OHHBIX 00pa30BaTEIbHBIX pe-
CYPCOB B y4eOHOH JiesiTenbHOC-
TH, CO3JaHus 0a3 JaHHBIX, IPH-
MEHEHHSI METOJIOB MaTEMaTH-
YECKOTO MOAEIUPOBAHUS IJIs
pemreHus npodeccroHaIbHBIX
3aj1a4; METOlaMH CTaTHCTHIEC-
KO# 00pabOTKH pe3ysIbTaToB

3HaTh:

- OCHOBHBIE METOJI0B 00paboTKH
XUMHUUYECKON HH(OpMaLuu U
TpeOOBaHUI K OTYETaM U MPOCK-
TaMm;

- Ha3HAYeHU HanboJee pacmpo-
CTPaHCHHBIX CPEJICTB aBTOMATHU-
3anuu HHQOPMAIIMOHHOH fes-
TEJNEHOCTH;

- Ha3Ha4YeHUs! U QpyHKIUY orepa-
IMOHHBIX CUCTEM.

Ymern:

- UCTIOJIb30BaTh COBPEMEHHBIE
METOJIbI JUIS PellIeHHs] XUMHUYec-
KUX 3ajau;

- paboTtaTh ¢ 6a3aMH JaHHBIX B
KOMIBIOTEPHBIX CETAX;

- ICTIOJIh30BAaTh ITOyYCHHEIC
3HaHUS [UI1 00pabOTKH XUMHU-
4ecKod HWH(pOPMAIHU M COCTaB-
JICHUsI OTYETOB U MPOCKTOB;

- WCTIONB30BaTh 0a30BbIE 3HAHUSA
B 00J1aCTH €CTECTBEHHBIX HAyK
TIPY PELICHNH 33124 XMMHUYECKOTO
PO IS

Baaners:

HABBIKAMH UCIIOJIE30BaHUS MIPH-
0OpEeTEeHHbIX 3HAHUH U YMEHHI B
MIPaKTHYECKOH AeSTeIbHOCTH 1
TIOBCE/THEBHOM KN3HH;

- HaBbIKaMH 3()(PEKTUBHON Op-
TaHW3alUHU HHIUBHUIYATBHOTO
MHGOPMAMOHHOTO MPOCTPaH-
ctBa: 3(h(HEeKTHUBHOTO TPUMEHEHUSI
nH(OPMAIMOHHBIX 00pa3oBa-
TENBHBIX PECYPCOB B YUeOHOM
IEeITENBLHOCTH, CO3anus 0a3
TAHHBIX, TPAMEHEHHUS METOOB
MaTeMaTH4eCcKOro MoJIeIMpOBa-
HUSL JUISL pelieHust podeccro-




9KCICPUMCHTANBHBIX UCCICI0- | HAaJTbHBIX 3a]1a4;
BaHMH. - METOJaMH CTaTHCTUYCCKOM
00pabOTKH pe3yIbTaTOB SKCIICPH-
MEHTAJIbHBIX HCCIIEIOBAHNM.

CTpyKTypa H cofiep:KaHue TUCHUIIHHBI
4.1. CTpyKTYypa AMCHUILIHHBI

Bup yueoHoii padoThbl Bcero yacon 4 cemecTp
OO01mast TPyZOEeMKOCTh TUCITHIIIHHBL 288 288
AyIUTOpHBIE 3aHATHS 156 156
Jlexmmn 54 54

JlabopaTopHbIe 3aHATHS 102 102
CamocrosiTenpHas paboTa CTyIeHTOB 105 105
Kontpois 27 27

4.2. Coaep:xanue TMCUUNIHHDI

IIpenmer kBaHTOBOM MexaHHKH. OCHOBHBIE 3Tambl pa3BUTHS KBaHTOBOI Teopuu. MaTemaTHdecKkuit
anmapar KBaHTOBOH MexaHUKH. OrnepaTropsl, UX CBOWCTBA. DPMHUTOBBI ONIEPATOPHI, UX COOCTBEHHBIC 3HAUCHHS
u coOCTBeHHbIEe (GYHKIMH. BripokneHue.

IMocTynaTel KBaHTOBOWH MeXaHMKH. BomHOBbIE (yHKIMH, WX cBoWcTBa. HopMHpOBKa BOJHOBBIX
¢GyHKIMHA. BeposTHOCTh pe3ynbTaToB M3MEpeHHS (U3WYECKUX BEJIMYHH, CPEIHHE 3HAUCHUS HAOIIOIacMBIX.
IT10THOCTD BEpOATHOCTH HAXOKACHHS YaCTHI] B JJIEMEHTE 00beMa IIPOCTPAHCTBA.

[TpuHOMT COOTBETCTBUS U ONEpaTOpbl KBaHTOBOH MexaHuku. Oneparop I'amunbprona. CooTHOIIEHHE
HeonpenesneHHocTel [ eisenoepra. CucreMsl TOKAESCTBEHHBIX YacTul]. PepMHUOHBI 1 0030HEL. AHTHCHUMMETPHS
BOJIHOBOH (PyHKIIMH 111 cUCTEMBI 31eKTpoHOB. [IpuaIun gononxuTensHocTr bopa. Teopema Dpendecra.

VpaBuenue lllpenunrepa. TouHo pemiaemble 3a7auyd KBaHTOBOM MeXaHMKH. MopelbHbIE 3aJadd O
MPSIMOYTOJIBHOM SIIIMKE M TapMOHHYecKoM ociuittope. Kectkuit portatop. IloHsATHE O TyHHEIBRHOM
addexte. Mojens cBoOoaHOTO 3ekTpoHa. Teopema ['minbepTa.

Pemenune ypaBuHenus Ilpenunrepa st BOJOPOAONONOOHOTO aTtoma. ATOMHBIE OpOWTaIHM, WX
paavaNbHBIE U YTTIOBBIE KOMIIOHEHTHI. KBaHTOBBIE uncia, MX pU3HMUECKUM cMBICT. Teopus MOMEHTa UMITYJIbCA.
CruH: onepaTopbl, COOCTBEHHBIE 3HAUeHUs], COOCTBeHHbIE (DyHKIMHU. [IpaBuiia coeHUss MOMEHTOB UMITYJbCa.
CriuH-0opOHTANBEHOE B3aUMO/IeICTBHE.

[MpubmmxeHHble MeTOAbl pPELIeHHss KBAaHTOBOMEXAaHMYECKHMX 3a1ad. Teopust BO3MYLICHHH JUIs
CTAlMOHAPHBIX COCTOSIHMH B OTCYTCTBHE BBIPOXK/ICHHSI SHEPreTHYECKHX YpOBHEH. BapmanmonHas Teopema u
JIMHENHBIA U HETMHEHHBIA BapUallMOHHBIE METOIBI.

MHoroanekTpoHHbIif  atoM.  KBaHTOBBIE  4YWClla ~ MHOTORJICKTPOHHOTO  aroMa.  TepMbl
MHOTO3JIEKTpOHHOTO aroma. [IpaBuna Xynna. L,S-cesa3s. [IpaBuna u opourtanu Cidtepa-3eHepa.

[lepexonpl MOx BIMSHHEM 3JEKTPOMAarHUTHOrO u3nydeHus. [IpaBuna otOopa, k03((ULKEHTHI
Oitnrreitna. Bnusnue BHentHero noist. D¢ dexrsr LTapka, 3eemana u [lamena-baka.

KBantoBass xumusi. MonekyisapHoe ypaBHenue Illpenunrepa. AnmabGarnueckoe mNpUOIIMIKEHHUE.
[Mpubamxenue bopHa-OnmnenreiiMepa. Bpaiienne cucteMsl siiep Kak 1eJI0ro U KojebaHus sijiep. DIEeKTPOHHOe
BOJIHOBOE ypaBHEHHE. DJIEKTPOHHAS IUIOTHOCTH M €€ N3MEHEHHS NPH 00pa30BaHIM XUMHUYECKHUX COCTUHECHUI.
Ioaxon belinepa.

Metonbl Xaptpu u Xaprpu-Doka. CamocornmacoBanHoe mone (CCII). YpaBuenus meroma XO.
IpencraBnenne MO B Buge JIKAO. Ypasuenuss Xaprpu-®Poxa-Pyraana. basucuele ¢ynkumm Cisrepa n
Iaycca.

Knaccudukamms cocrossunii m MO 1o cummerpun. PacyeTbl  JIByXaTOMHBIX — MOJEKYII.
KoppensauonHsle guarpaMmsl JByXaTOMHBIX MOJeKyl1. MO IByXaTOMHBIX TOMO- U F€TEPOSAEPHBIX MOIEKYI.
(Hey, Liy, Bey, By, Cy, Ny, O,, Fy, CO, HF, LiF).

MO manbix MEOrOAaTOMHBIX MoJiekylt (BeH,, BHs;, BFs, NHs;, H,O, CH,4, CoHy, NO,).

OJeMeHTHl W Olepalud CHMMeTpuH. Todewunbie rpymmbl. Tabmumbl XapakTtepoB. Pazmoxenue
MIPUBOMMBIX TIpefcTaBIeHuHA. OnepaTtop IpOeKTHPOBAHHS.

KauecTBeHHBINH MOAX0/ K aHATU3Y T€OMETPHUECKUX KOH(MUTYpAIUil Pa3IMIHBIX COCTOSIHUN MOJIEKYJI.
Koppensmmonnsie auarpammsl Yommra. [Tpoctoit meron Xrokkens (MOX) i n-371€KTPOHHBIX CHCTEM. G- H T~
MO. n-DnekTpoHHOE NpUOIMKEeHHe. PacyeTsl MpoCTEHIINX YTIIeBOJOPOAHBIX U IE€TEPOATOMHBIX CONPSKEHHBIX
cucteM Meroaom MOX.

OpOurany CHMMETPUU ¥ 3KBUBaJCHTHbIC opbuTanu. ['ubpunusanus B 6asuce GpyHkuuid S-, p- u d-
tunoB. Jlokanu3zoBanHele MO 1 k1accuueckast TEOpUsi XUMHUECKOTO CTPOEHUSL.

KBanToBOXMMUUYECKOE ONUCaHME XHUMHUUecKuX peakuuil. IlepexomHoe cOCTOSHUE HAa NOBEPXHOCTU
noreHuuansHol sHepruu (II19). nuaekcrl peaknponHor cnocoonoctu (MPC). Teopusi rpaHUYHBIX opOHTalIei




Oykyu. Tunsl xumuyeckux peakiuif. CoriacoBaHHble (KOHIIEPTHBIE) U CTYIIEHYAThIe Mpoliecchl. TepMuueckue
1 GOTOXMMHUYECKHUE PEAKITHH.

Coxpanenne opoOurtanpHOW cummerpun (npuHIUD Bynsopma-Xoddmana). Ilpumepsr mpuMeHeHHS
MIPUHITUIIA ¥ TPAHUIIBI €TO TPUMEHUMOCTH.

OCHOBHBIC HamlpaBJICHUS Pa3BUTHA KBAHTOBOW XWMHUH. MeTOIBl KOMIBIOTEPHON KBAHTOBOW XMMHHU.
[omys>mnupuueckue W HEOMIUPHUYECKHE  pPACUETHI. CoBpeMEHHBIE  OCHOBHBIE  IIPOTpaMMHEIE
kBaHTOBOXHMHYeckne komiuiekcbl MOPAC, Gaussian, HyperChem.

5. | O6pa3oBaTebHbIE TEXHOJIOTHH

[Tpu monroroBKe CENUaINCTOB-XUMHKOB UCTIOJIB3YIOTCS CIIEAYIOINE OCHOBHBIE (DOPMBI TPOBEICHUS
y4eOHBIX 3aHATHIH:

- UHTEPaKTHBHBIC JICKIIHH;

- JIGKIUH Npecc-KOH(pEPEHIINH;

- TPEHHHTY M CEMUHAPBHI [IPO Pa3BUTHIO NPO(eCCHOHAIBHBIX HABBIKOB;

- TPYIIOBBIE, HAay4YHbIE AUCKYCCHH, NeOaThI.

6. | Ucmoab3yeMsble pecypcsl HHPOPMATHOHHO-TeTeKOMMYHUKAMOHHOM ceTn «Internet; nngopmannonnsie
TEeXHOJIOTHH, IPOrPaMMHBbIE CPeJICTBA U HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

HNudopmanuonHoe obecneyeHue
0a3bl AAHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE M IOMCKOBBIE CHCTEMBbI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PT'B)
http://elibrary.rsl.ru Hayunas snextpoHHas Oubinoreka
http://elibrary.ru/default.asp Poccuiickas HanmoHanbHas OubIMOTEKA
http://primo.nlr.ru http://nbmgu.rudnexkrponnas 6ubnmuoTeka Poccuiickoi rocyaapcTBeHHON
OMOTHMOTEKH.

7. | ®opMBbI TEKYIIEro KOHTPOJIs

TECTOBBIH KOHTPOJIb, KOHTPOJIBHBIE PA0OTHI, KOJIOKBUYMBI

8. | ®opMa NPOMEeKYTOUHOTO0 KOHTPOJISI

OK3aMCH

Pa3paGoTumk: K.T.H. npodeccop kadeapsl xumun Apuyakosa P.JI.



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

