AHHOTAIMA

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

Hanpagsaenne noarorosku 04.03.01 «Xumust (ypoBeHb 0aKajnaBpuaTa)»

IIpopunnb: meaunuHckas u papmManeBTHYECKAd XUMHS

I_IeJIHMI/l N3yYeHUs TUMCHUIIIHHBI «KBaHTOBasl XUMUS ABJISIIOTCA:

- (QopmupoBaHHE OCHOB COBPEMEHHOW TEOPETHYECKOH XHMHUH, O3HAaKOMJIGHHE C KBaHTOBO-

MEXaHHYCCKUMHU MCTOJaMH OITMCAaHUA XUMHUUYCCKHUX CUCTCM (aTOMOB, MOJICKY I, KpI/ICTaJ'IJ'IOB) u peaKuMﬁ.

- U3YUYCHUC CTYACHTAMH OCHOB KBAaHTOBOM MEXaHUKHU B NPUIIOKCHUHU K PCHICHUIO XUMUYCCKHUX 3aaa4, a

TaKX€ TCOPETHUICCKUX U PACUYETHBIX METOHOB KBaHTOBOM XuMuU. OCHOBHOE BHHMAaHHE YACIACTCA HE

MaTeMaTu4CeCKOMY aMrmapary, a pacmn(prBKe (bHSPI‘IeCKOI‘O CMBICIIa TIOHATHUH KBAaHTOBOH MCXaHHKH H

KBAaHTOBOH XUMHH 1 MNPAKTUYCCKOMY OBJIAICHUIO PACYCTHBIMU MCTOJaMU KBAaHTOBOH XHMHUH.

Mecto gucuumiunsl B crpykrype OIIOII BO 6akanaBpuara
JucturumHa «KBaHTOBasi XMMHS» OTHOCHTCS K 4acTH, (GOpMHUpPYeMOil y4aCTHHKaMH 0Opa3oBaTEIIbHBIX
OTHOIICHHH OCHOBHOH Tpo¢)ecCHOHaNbHOW 00pa30BaTeIbHON NMPOrpaMMbl OakajaBpHaTa MO HAIPaBICHUIO
noarotoBku 04.03.01. «Xumus (ypoBeHb OakaiaBpHaTa)y», U3ydaeTcs B 4-oM cemecTpe.

Pe3y\]’leaTbI OCBOCHUA JTHUCHUIIINHBI «KBaHTOBast XUMUS»

KO}I M HAUMEHOBaHMEe KOMIIEeTEeHIM i |

Nuankatopsl

Jeckpunropsl

YuuBepcaiabubie komnerenunu (YK)

YK-1 CnocodeH ocymiecTBJSTH MO-
HCK, KPUTHYECKUd aHAJIW3 U CHHTE3
uHpOpMANIMU, NMPHMEHATH CHCTEM-
HbIfi MOAXOM /IS pelleHus Ioc-
TaBJICHHBIX 3a/1a4

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

YK-1.2. Omnpenenser, uHTEp-
NPETUPYET M PAHXUPYET HH-
(dopmarmto, TpedyeMyro st
peLIeHHs TOCTABICHHON 3a/1a-
YH.

YK-1.3. Ocyuiectsisier
HOUCK MH(OpPMAIUH IS pe-
LIEHUs [TOCTABJICHHOM 3a/1auu
MO Pa3IUYHBIM THIIAM 3aIpo-
COB.

YK-1.4. I1pu 00paboTke MH-
(dbopmarmu oTIHYaeT PaKThl
OT MHEHUH, UHTEpIpETaLUi,
OILICHOK, (hopMHpyeT coOCT-
BEHHbIE MHEHHUS U CYXJICHHUS,
apryMEHTHPYET CBOH BHIBOJIBI
1 TOUYKY 3pEHUSL.

YK-1.5 PaccmaTpuBaer u
IIpesIaraeT BO3MOXHBIE BapH-
AHTBI PEIICHUS TOCTABJICHHON
3aJ[a4u, OLIEHUBAsI UX JIOCTO-
WHCTBA U HEJOCTATKH.

3HaTh:

- MOHATHUE U KIaCCUPUKAITHS
CHCTEM;

- CTPYKTYPY Y 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS CUCTEM;

- 0COOCHHOCTH CHCTEMHOTO
IMOJIX0/1a B HAYYHOM ITO3HAHUHY;
- IOHATHUE O CHCTEME, €€ IEIIAX,
3aa4ax U OOIUX NPUHIIHIIAX;

- OCHOBHBIE TEXHOJIOTUH MOUCKA
u cbopa uHpopmanuu;

- popmatel mpeacTaBIeHUS
uH(DOpMaILMK B KOMIIbIOTEE;

- paBUJIa UCIIOJIb30BAHUS
CPEJICTB CBSI3H;

- MH(POPMAIHNOHHO-TTOUCKOBBIC
CHCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIICCTBICHUS
oKCcKa HHPOPMAIUHY;

- TEXHOJIOTHIO CHCTEMAaTH3AIHH
MTOJTyYCHHOW HH(POPMALIUY;

- CITOCOOBI CTATHCTHYECKON
00paboTKN TaHHBIX, IPEICTAB-
JICHHBIX B Pa3IMYHBIX U3MEPHU-
TEeNbHBIX LIKAIAX U aHAJIN3
MOJy4EHHBIX PEe3YJIbTATOB;

- BUsibl U popMBI paboTHI C
MeJarornyeckoil 1 HayuHoi
JIUTEPATYPOU;

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

Ymers:

- paboTaTh ¢ HHQOpPMAIHEH,
TPEJCTABICHHON B Pa3IMIHON
(opwme;

- 00pabaThIBaTh JAHHBIC CPECT-
BaMU CTAHAAPTHOTO MIPOTPaM-




MHOT'0 00€eCIICUeHHS;

- CHHTE3UPOBATh MH(POPMAIIHIO,
NPENICTaBICHHYIO B Pa3IMYHBIX
HCTOYHUKAX; -

- BEIOMPATh HCTOYHUKHU HHPOP-
MaluH, aJeKBaTHbIC IIOCTaBIICH-
HBIM 3a/1a4aM 1 COOTBETCTBYIO-
[IMEe HAYYHOMY MHUPOBO33PEHUIO;
- OCYIIECTBIIATH MOUCK HH(OPMa-
L,

- HHTEPIPETUPOBATD U PAHIKH-
poBaTh uHMOpMaLuIo, TpeOyeMyIo
JUTSL PEIICHHUS] TOCTABICHHO
3a1a4u.

Baaners:

- IEPCOHATIBHBIM KOMIIBIOTEPOM H
MIOMCKOBBIMH CEPBHCAMH;

- MCTOAMKAMH  QHAJIUTHKO-
CHUHTETHYECKOW 00paboTKH WH-
dbopMmaru U3 pa3UYHBIX HH-
(hopMaIMOHHO-TIOMCKOBBIX
cucteM (mpeaMeTu3anus, aH-
HOTHpOBaHue, pedepupoBaHue).

IIpodeccuonaibubie komnerenuun (IMK)

IIK-1 CnocoGeH mnpoBOAWTHL HAy4-
Hble HCCIeJoBaHMs MO chopmy.in-
POBaHHOW TeMaTHMKe W IOJIYy4YaTh
HOBble Ha-y4YHble M MPHKJATHbIE
pe3yJIbTaThl.

MK-1.1. [lemoHcTpHupyeT 3Ha-
HUSI OCHOBHBIX METOJIOB 00pa-
0OTKM XUMIYECKOW wH(popMa-
LM ¥ TPeOOBaHHUH K OTYETaM U

MIPOCKTaM; HA3HAYCHHUS HaW-
Goiee pacIpocTpaHeHHBIX
CPE/ACTB aBTOMAaTH3allUM WH-

(hOpMaIMOHHOW 1eATETFHOCTH,
Ha3HaueHUs W (YHKIHH OrIe-
PallMOHHBIX CUCTEM;

MK-1.2. Vcnonb3yeT coBpe-
MEHHBIC METOIBI [IJIs PEIICHHUS
XUMHUYECKHUX 3a/1a4, paboTaeT ¢
0a3aMu TaHHBIX B KOMITBIOTEP-
HBIX CETSIX; UCIOJIB3YeT MOy
YeHHBIC 3HAHUS U1 00padOTKU
XUMHUYECKON uH(DOpMALUK U
COCTAaBJICHHsI OTYETOB U MPOCK-
TOB; UCIIOJIb3YyeT 0a30BbIC 3HA-
HUS B 00JIaCTH €CTECTBCHHBIX
HAYK I[IPH PEIICHUH 313
XUMHWYECKOTO MPODUIIS;

IIK- 1.3. Biajeer HaBbIKaMu
HCTIOJIB30BaHUs IPHOOPETEH-
HBIX 3HaHUU U YMEHUH B
MPaKTHYECKOH AESTeIHbHOCTH U
MOBCEIHEBHOM KHU3HH;
HaBbIKaMH 3 heKTHBHON
OpraHM3aIi UHANBUIYaJb-
HOT'O MH(OPMAIIMOHHOTO
npocTpaHcTBa: 3PPEKTUBHOTO
IIpuMe-HeHust nHpopManu-
OHHBIX 00pa30BaTEIbHBIX pe-
CYpCOB B Y4eOHOI NesATeIpbHOC-
TH, CO3JaHus 0a3 JaHHBIX, IPH-
MEHEHHSI METOJIOB MaTEMaTH-
YECKOTO MOAEINPOBAHUS IJIs
pemreHus npodeccroHaIbHBIX
3aJ1a4; METOJIaMH CTaTHCTHYEC-

3HaTh:

- OCHOBHBIE METO/I0B 00pabOTKH
XUMHYECKOH WHPOPMALUHU H
TpeOOBaHUI K OTYETaM U IPOCK-
TaMm;

- HA3HAYEHUs HanboJee pacmpo-
CTpAaHCHHBIX CPEJICTB aBTOMATHU-
3anuu HHQOPMAIIMOHHOH fes-
TEJILHOCTH;

- Ha3Ha4eHUs U QYHKIUHU Oolepa-
IIMOHHBIX CUCTEM.

Ymern:

- HCTIOJIH30BATh COBPEMEHHBIC
METOBI JId pCHICHUSA XUMHUYEC-
KHX 3ajad;

- paboTtaTh ¢ 6a3aMH JaHHBIX B
KOMIBIOTEPHBIX CETAX;

- ICTIOJIh30BAaTh ITOTyYCHHEIC
3HaHUS [UI1 00pabOTKH XUMHU-
4ecKOoW WH(MOpPMAIUU U COCTaB-
JICHUA OTYETOB U IIPOCKTOB,

- HCIIOJIb30BaTh 0a30BbIC 3HAHUS
B 00J1aCTH €CTECTBEHHBIX HAyK
Ipu pCUICHUH 3a/1a49 XUMUICCKOTO
PO IS

Baagern:

HABBIKAMH UCIIOJIb30BAHHS TIPH-
0OpEeTEeHHbIX 3HAHUH U YMEHHI B
MPAKTHICCKOH ESTeITbHOCTH U
MTOBCETHEBHOI KHU3HH;

- HaBbIKaMH 3()(PEKTUBHON Op-
TaHn3alu NHANBUIAYAJIBHOTO
MHGOPMAMOHHOTO MIPOCTPaH-
cTBa: 3P PEKTUBHOTO IPUMEHEHUS
nH(OPMAIMOHHBIX 00pa3oBa-
TENBHBIX PECYPCOB B YUEOHOM
IEeITENLHOCTH, CO34anus 0a3
JIAHHBIX, IPUMEHEHHS METOIOB
MaTEeMaTUYECKOTO MOJICITAPOBA-




KOI 00pabOTKH Pe3yabTaTOB HUS JUTsI PELICHUS IPoQeccro-
AKCIIEPUMEHTAILHBIX UCCIIEZI0- | HaJbHBIX 33/1a4;

BaHMH. - METOJAMH CTaTUCTUYCCKOM
00pabOTKH pe3yIbTaTOB IKCIIEPH-
MEHTAJIBHBIX MCCIIEIOBAHNM.

CTpyKTypa H cofiep:KaHue TUCHUIIHHBI
4.1. CTpyKTYypa AMCHUILIHHBI

Bup yueoHoii padoThl Bceero yaco 4 cemectp
OO01mast TPyZOEeMKOCTh TUCITHIIIHHBL 216 216
AyIUTOPHBIE 3aHATHS 156 156
Jlexunu 54 54
JlabopaTopHbIe 3aHATHS 102 102
CamocrosiTensHas paboTa CTyIeHTOB 60 60

4.2. Coaep:xanue JMCUUNIUHBI

IIpenmer kBaHTOBOM MexaHHKH. OCHOBHBIC 3Tambl pa3BUTHS KBaHTOBOI Teopuu. MaTemaTHdecKuit
anmapar KBaHTOBOH MexaHUKH. OrnepaTropsl, UX CBOWCTBA. DPMHUTOBBI ONEPATOPHI, UX COOCTBEHHBIC 3HAUCHHS
u coOCTBeHHbIEe (HYHKIMH. BripokneHue.

[MoctynmaTel KBaHTOBOW MEXaHWKH. BoJIHOBBIC (QYHKIMH, WX CBOicTBa. HoOpMHpOBKa BOJTHOBBIX
¢yHKIHH. BeposaTHOCTH pe3ynbTaToB M3MeEpeHHUs (QU3HYSCKUX BEIHYHMH, CPECIHHWE 3HAUYCHUS HaOII0JacMBbIX.
[110THOCTD BEPOSATHOCTH HAXOKACHUS YACTHII B 3JIEMEHTE 00BeMa MPOCTPAHCTBA.

[IpuHIINT COOTBETCTBUS U OIEpaTOPHl KBaHTOBOW MexaHHKH. Onepatop ['amunbrona. CooTHOMICHHE
HeompeneneHHocTel [efizenOepra. CrucTeMbl TOXKIECTBECHHBIX YacTHIl. DepMHOHBI i 0030HBI. AHTUCHMMETPHS
BOJTHOBOH (DYHKITHH TSl CHCTEMBI 3NIeKTpoHOB. [IpuHInn qomomautensHOCTH bopa. Teopema Dpendecra.

VpaBuenue lllpenunrepa. TouHo pemiaemple 3a7ayud KBaHTOBOM MeXaHMKH. MopelbHbIE 3aJadd O
MPSIMOYTOJIBHOM SIIIMKE M TapMOHHYecKoM ociwuittope. Kectkuit poratop. IloHsATHE O TyHHEIBHOM
addexte. Mojens cBoOoaHOTO 3ekTpoHa. Teopema ['minbepTa.

Pemenune ypaBuHenus Illpenunrepa st BOJOPOAONONOOHOTO aTtoma. ATOMHBIE OpOWTalIM, WX
paavaNbHBIE U YTTIOBBIE KOMIIOHEHTHI. KBaHTOBBIE unCia, MX pU3HMUECKUM cMBICT. Teopus MOMEHTa UMITYJIbCA.
CruH: omepaTopbl, COOCTBEHHBIEC 3HAUCHUS, COOCTBeHHBIC (hyHKIHMHA. [IpaBuiia coKeHUS MOMEHTOB UMITYJIbCA.
CriuH-0opOHTANBEHOE B3aUMO/IEIHCTBHE.

[IpubnuxeHHBIE METONBI PEHICHHS KBAaHTOBOMEXAaHWYECKHX 3afad. Teopus BO3MYIIECHUH s
CTaIlHOHAPHBIX COCTOSHUI B OTCYTCTBHE BBIPOXKICHHS JHEPreTHYCCKUX YPOBHEH. BapuanmoHHas Teopema u
JIMHENHBIA U HETMHEHHBIA BapUallMOHHBIE METOIBI.

MHOTO3IIeKTPOHHBIM  atoM.  KBaHTOBBIE  4HClla  MHOTORJIEKTPOHHOTO  aroMa.  TepMel
MHOT03JIEKTpOHHOr0 aroma. [Ipasuna Xynnaa. L,S-ces3s. [IpaBuina u opoutanu Cistepa-3eHepa.

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

KsanroBas xumus. MonekymnapHoe ypaBHeHue Illpennnrepa. AnmabGaTmueckoe NpHOIMKEHHE.
[Mpubmmxenue bopHa-OnmnenreiiMepa. Bpaiienne cuctemsl siiep Kak 1eJI0ro U KojiebaHus sijiep. DIeKTPOHHOe
BOJIHOBOE ypaBHEHHE. DJIEKTPOHHAS IUIOTHOCTh M €€ N3MEHEHHS NMPH 00pa30BaHIM XUMHUYECKUX COCTUHECHUH.
Ioaxon belinepa.

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

Knaccudukamms cocrossunii u MO 1o cummerpun. PacueTsl  JIByXaTOMHBIX — MOJEKYJI.
KoppensanuonHsle guarpaMMsl JByXaTOMHBIX MOJeKyl1. MO IByXaTOMHBIX TOMO- U F€TEPOSAEPHBIX MOJEKYI.
(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,).

OneMeHTHl W Ollepalud CHUMMeTpuu. Todewnble rpynmbl. Tabmumbl XapakTtepoB. Pasmoxenue
MIPUBOIMMBIX TIpefcTaBIeHuA. OnepaTtop MpOeKTHPOBAHHS.

KauecTBeHHBINH MOAX0/ K aHATU3Y T€OMETPHUECKUX KOH(MUTYpAITUil Pa3IMIHBIX COCTOSIHUN MOJIEKYJI.
Koppemnsmonnsie auarpammsl Yoimmma. [Ipocroii meron Xtokkenst (MOX) juist T-37€KTpOHHBIX CHCTEM. G- H TT-
MO. n-DnekTpoHHOE NpUOIMKeHHe. PacyeTsl MpoCTEeHIINX YIIIeBOJOPOAHBIX U IE€TEPOATOMHBIX CONPSIKEHHBIX
cucreM Meroaom MOX.

OpOutand CUMMETPHH W dKBHUBAICHTHbIC opOuTanu. ['ubpunuszanus B Gasuce GpyHkuuid S-, p- u d-
tunoB. Jlokanu3zoBanuele MO 1 k1accuueckast TEOpUst XUMHUECKOTO CTPOCHUSL.

KBanToBOXMMUUYECKOE ONUCaHME XHUMHUUecKuX peakuuil. IlepexomHoe cOCTOSHUE HAa NMOBEPXHOCTU
notennuanbHou sHepruu (I1113). nanekcs peaknnonHon criocodHocTu (MPC). Teopust rpaHMIHBIX opOuTaneit
Oyxyn. Tumel xumudecknx peaknuii. CorslacoBanHbIe (KOHIICPTHBIE) U CTYIIEHYATHIE MpoIiecchl. Tepmudeckue




1 POTOXUMHUYECKUE PEAKIIHH.

Coxpanenune opOurtanpbHOl cumMMmeTpun (mpuHImn BynBopma-Xoddmana). [Ipumepbl nmpuMeHeHUS
MIPUHITUIIA ¥ TPAHUIIBI €TO TPUMEHUMOCTH.

OCHOBHBIC HaNPaBJICHUS Pa3BUTHA KBAHTOBOW XUMHH. METOIBI KOMIBIOTEPHOW KBAaHTOBOW XMMHHU.
[omysmnumpuueckue W HesMmmupudeckue  pacdeTsl.  CoBpeMEHHBIE  OCHOBHBIE — IPOTpPaMMHBIE
kBaHTOBOXHMHYeckue komiuiekcbl MOPAC, Gaussian, HyperChem.

5. | O6pa3oBare/ibHbI€ TEXHOJOTHH

ITpn moaroToBKe CENUATNCTOB-XUMHUKOB UCTIONIB3YIOTCS CIEAYIOIIHE OCHOBHBIE (DOPMBI TPOBEICHUS
y4eOHBIX 3aHATHIH:

- UHTEPaKTHBHBIC JICKIINH;

- JIGKIUH Npecc-KOH(pEPEHIINH;

- TPEHWHTU M CEMUHAPBI IIPO Pa3BUTHIO NPO(ECCHOHAIBHBIX HABBIKOB;

- TPYIIOBBIE, HAay4YHbIE AUCKYCCHH, NeOaThI.

6. | Mcnonb3yemble pecypebl HHPOPMAIHOHHO-TeJIeKOMMYHHKAIIMOHHOI ceTH «Internet; madopmannonnsie
TEeXHOJIOTHH, IPOrPAMMHBIE CPeIcTBA H HHPOPMALNHOHHO-CITPABOYHbIE CHCTEMBI

HNudopmaunuonHoe obecneyeHue
0a3bl AAHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE M IOMCKOBBIE CHCTEMBbI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas snextpoHHas Oubinoreka
http://elibrary.ru/default.asp Poccuiickas HanmoHanbHas OubIHOTEKA
http://primo.nlr.ru http:/nbmgu.rudnexkrponnas 6ubnuoTeka Poccuiickoi rocyaapcTBeHHON
OMOITMOTEKH.

7. | ®opMBbI TEKYIIero KOHTPOJIsA

TECTOBBIH KOHTPOJb, KOHTPOJIbHBIE PA0OTHI, KOJUIOKBUYMBI

8. | ®opma NPOMEKYTOUHOTO0 KOHTPOJIsI

3a4€CT

Pa3pa6oTumk: K.T.H. npogeccop kadeapsl xumun Apuyakxosa P.JI.



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

