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1. Ilesin ocBOEHUS AUCHMUILIMHBI

HeasaMu AUCUMIVIMHBI SIBJISIIOTCSH

® pacClIMpEHUE MPEICTABICHUNA O COBPEMEHHOW TEOPETUYECKOW XHWMHH, COBPEMEHHBIX METOJAx
KBAaHTOBO-XMMHMYECKHUX PACUYETOB, a TAKKE O MOHATHUAX: CTPYKTYypa MOJIEKYJ, THIIbI CTPYKTYPHOM
HEXECTKOCTH, BHYTPUMOJIEKYJISIPHBIE ITEPErPYNIIUPOBKH;

® paclMpeHHe NPECTaBICHUNA TEOPEeTUYECKOW XHMMHUU B pPaMKaX KaueCTBEHHBIX OpPOUTAIbHBIX
TEOpUH, pa3pabOTaHHBIX JJISl ONPEACIECHHBIX KIIACCOB XUMHUYECKUX COSTMHECHUH,

e QpuOOpeTeHHE 3HAHUM, YMEHUH W HAaBBIKOB [UJII CaMOCTOSITEIBHOTO HCCJEIOBAHMS CBOMCTB
MOJIEKYJISIPHBIX CHUCTEM (C TOM 4YHCle KOH(OPMAIIMOHHBIX CBONCTB MOJEKYJISPHBIX CHCTEM,
UMCIOIMX HEXECTKUE KOOPIWHATHI) M PEHICHHS TEOPCTUYCCKMX 3a7ad XHMHUH, a TakxkKe IS
MPUMEHEHHUS NMPUOOPETEHHBIX HABBIKOB B HAYYHO-HCCIIEI0BATEIbCKON, HAYYHO-TIPOU3BOICTBEHHOM
Y ME€IarOrM4eCKOM IeATeIIbHOCTH.

2. MecTo mucuuiiimHbl B cTpykType OIl
Hucuunnuna «KomnbloTepHOE MOJEIMPOBAHME W CTPYKTYpHas XUMHUS» OTHOCUTCA K
00s13aTenpHOM yacTh 00pa3oBaTeIbHON IporpaMMel (00s3aTebHas AUCHUILIINHA).

Jucnunnuna «KoMmeioTepHoe MOJEIUPOBAHUE U CTPYKTYpHAsl XUMHS» 0a3upyercss Ha 3HAHUSAX,
YMEHMSIX M HaBbIKaX, MPUOOPETEHHBIX CTYJAEHTAMHU B XOJ€ M3Y4EHHUs 0a30BBIX JUCLMIUIMH MIPOrpaMM
BO xumnueckoro npoduiisa: «KBanToBass MexaHHKa M KBaHTOBask XUMHA», «MaremaTukay, «Dusznkay,
«Ctpoenue BemiecTBa», «KoMmmnbrorepHas xumus», «Heopranuueckas xuMus», «Opranndyeckas XUMHsI,
a TaKXke B XOJ€ M3Y4YEeHHs TUCHUILUIMH «KOMIbIOTEpHBIE TEXHOJOTHH B Hayke W oOpa3oBaHUM» U
«["eTepolMKINYECKHE U TTOIUAPOMATUUECKUE OPIrAaHUYECKUE COCTUHEHUS».

3HaHUsA, TMOJY4YEHHblE MpPU HW3YYEHUU JUCUUIUIMHBI «KOMIbIOTEpHOE MOAENUpPOBaHUE U
CTPYKTypHasi XUMHUS», MOTYT OBbITh MCIOJb30BaHbl CTYACHTAMHU IPU W3YYEHUM TAKUX MPEIMETOB, Kak
«CymnpamonexkynspHass xumus», «l[lpuopurteTHsle HampaBieHus pas3BuThs xuMuu B XXI Beker,
«KugkokpucTaluIMueCcKie MaTepuaibl», a TakKe HPHU MPOXOKICHUM IMPOU3BOJICTBEHHOM IMPaKTUKH,
HAY4YHO-UCCIIEJ0BATEIbCKON paboThl, MPOU3BOACTBEHHON NPAKTUKH, MPEIIUITIOMHON MTPAKTUKH.

J1st ocBOCHUS TaHHOW JUCIMILTUHBI 00YJalOIIUNACS JOKEH:

3Harn:

- OCHOBBl KBAHTOBOW MEXaHHUKH U KBAHTOBOM XUMHH, MNPUOIMKEHUS, HCIIOJIb3yeMbIe MPHU
pemenun ypaBaenus lpeaunrepa ayis Moiaexyn

YMmeThb:

- BBINOJHATH PacyYeThl T'E€OMETPUUYECKOTO CTPOCHUS, YacTOT KOJeOaHUW U DIIEKTPOHHBIX
XapaKTEPUCTHK MOJICKYJT OTYIMIHPHUUESCKIMU METOaMH ¢ TIOMOIIIbIo iporpammbl HyperChem.

HNmeTh:

- MPAKTUYECKUE HABBIKM BBIMOJHEHUS KBAHTOBO-XMMHMUYECKHX PAcUye€TOB C MOMOILIBIO MPOrpaMm
HyperChem, anamu3a pe3ysibTaTOB PacdyeToOB, KOTOPBIA BKJIFOYAET PACCMOTPEHHE TI'€OMETPHUECKOTO
CTPOEHHSI MOJIEKYJ, UX KOJEeOATEeNbHBIX CIEKTPOB, MOJICKYISPHOTO o0bema, nuarpamm MO, sHepruu
WOHU3AIINH, 3aps/I0B Ha aTOMaX, JTUTOJIbHBIX MOMEHTOB.

3. Illianupyemble pe3yJbTaThl 00yUYeHHs 10 THCIHIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIINHA

[Tpu ocBOEHMHU AUCHHUILIMHBI (OPMUPYIOTCS CIEAYIOLUE KOMIIETEHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no naHHOMY HanpaBJIEHUIO TOATOTOBKHU:

0) obmenpodeccronansbie (OIMK):
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CHOCOOEH  BBIMOJNHATH  KOMIUICKCHBIE — JKCICPUMEHTAJIbHBIE W PaCUYETHO-TCOPETUYCCKHE
UCCIIeIOBaHMsI B M30paHHON OOJACTH XMMHUU MM CMEXKHBIX HAYK C HCIOJIh30BAHHUEM COBPEMEHHBIX
npuOOPOB, MPOrpaMMHOr0 obecredeHns U 0a3 JaHHbIX nmpodeccuonanbroro Haznauenus (OITK-1)

CIIOCOOCH aHaIM3UPOBATh, UHTEPIIPETUPOBATh M 0000IIATh PE3yJIbTaThl IKCIICPUMEHTATBHBIX U
pPacyeTHO-TEOPETUYECKUX PaOOT B M30paHHOM 001aCTH XUMHH WK CMEKHBIX Hayk (OITK-2)

CIIOCOOCH  HCIIOJIB30BATh  BBIYMCIUTENBHBIE METOABl M aJalnTHPOBaTh CYHIECTBYIOIINE
pOrpaMMHBIE TIPOYKTHI JJIsl pelieHus 3a1a4 npodeccnonanbHoi aestenapnoctd (OITK-3)

3.2. [lepeuenb NJIAHHPYEMBIX Pe3yJILTATOB OOY4YeHHsI MO JAMCIHUILUIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JOCTHKEeHHS (POPMUPYEMBIX KOMIIeTeH U

B pe3ynbraTe 0CBOCHUS TUCIUILTUHBI O0YYaIONIHIACS JOKEH:

3HaTBh: OCHOBBI KBAHTOBOW MEXaHWMKM M KBAaHTOBOH  XUMHUH JUISI KPUTHYECKOTO aHAIHM3a
JIMTEPATYPHBIX JAHHBIX M Pe3ysbTaToB cobcTBeHHOro MccaenoBanust (OITK-1); coBpeMeHHbIE METOIbI
KBAaHTOBO-XUMHUYECKMX PACYCTOB M METOJUKH WHTEPIPETAIMH WX PE3YIbTaTOB I Pa3sHOOOpa3HBIX
ki1accoB xumuueckux coeauuenuii (OITK-3); ocHOBHBIE OCOOEHHOCTH M BO3MOKHOCTH COBPEMEHHBIX
nporpaMM Ui KBAaHTOBO-XMMHUYECKHX pPAacyeToB, CIOCOOBI M METOJbI TOWCKa WHpopMmamuu B
anexktponnbix 6azax NIST, SDBS, BSE u 6anke kpucrauiorpapudeckux manabix CCDC (OIIK-1);
METOAMKY COCTABIICHHSI TUIaHA MCCIIEJIOBAHUI Ha OCHOBE aHaJM3a JUTEPATyphl O CHOPMYITHUPOBAHHON
TeMaTHKe, METOJUKY BbIOOpa BapUAaHTOB pacyeToB ISl KBAHTOBO-XuMudeckoro uccnenaoBanus (OITK-2,
OIIK-3)

YMeTh: aHAIM3UPOBATh HAYUHYIO JUTEPATypy C LIEJbI0 BbIOOpa HAIPaBJIEHUS UCCIEIOBAHUS 110
npemiaraemoir Teme (OITK-2), ucrnosib30BaTh CPaBHUTENBHBIA METOJ Ul YCTAHOBJIICHUS KOPPEISLuUil
MEXJy MOJEKYJISPHBIMU JECKPUIITOPAaMU B PSIIy CXOJCTBEHHBIX COEIUHEHHH, BBIIOJIHATH PAacyeThl
Tre€OMETPUYECKOr0 CTPOCHMSI, YaCTOT KOJICOAHUN M 3JIEKTPOHHBIX XapaKTEPUCTUK MOJIEKYJ KBaHTOBO-
XUMHYECKMMHM METOJaMH pPa3HOTO0 YPOBHsI, ONMCHIBATh IIOJYYEHHbIE pE3yJabTaTbl U HalJCHHbIE
3aKOHOMEPHOCTH, (POPMYITUPOBATh BBIBOJBI, IPUMEHATh OCHOBHBIE 3aKOHBI XUMHUH MPU OOCYKIACHUU
noxyueHHbIX pe3yiabpraToB (OITK-1, OITK-3).

HNmethb: HaBBIKM aHANM3a HAYYHOW JINTEPATYPHI C LIE€TbI0 BIOOpA HAIIPaBJIEHUS HCCIEAOBAHUS 110
IpeiaraéMol TeMe, HMCIOJIb30BaTh CPAaBHUTENBHBIA METOJ JUIsl YCTAHOBJIEHUS KOPPEISIIMM MEXITy
MOJICKYJISIPHBIMU  JISCKpUNITOpaMH B psiay cxoacTBeHHbIX coeauHenuii (OITK-1, OIIK-3), HaBbIKH
WCCJIEIOBAHMSI CBOMCTB MOJIEKYJISIPHBIX CUCTEM METOJAMHM KBAaHTOBOW MEXAHMKH M KBAaHTOBOM XHWMHUU
NpH peleHny Teopetndeckux 3aaad xuMuu (OITK-3), HaBbIKH BBIMOIHEHUS PaCYSTOB FEOMETPHUYECKOTO
CTPOEHHUS, YacTOT KOJeOaHUH M 3JIEKTPOHHBIX XapaKTEPUCTHUK MOJIEKYJI KBAHTOBO-XHMHYECKUMHU
meromamu pasHoro ypoBHs (OINIK-1, OIIK-3); HaBBIKM KpaTKOrO M pa3BEPHYTOrO OIMHCAHHS
pe3yIbTaTOB TEOPETUUYECKOTO UCCIIEAOBAHUS, BBIABICHHBIX 3aKOHOMEPHOCTEH 1 0COOEHHOCTEH B psaax
uccienyembix coenunennit (OITK-1, OITK-2).

4. O0beM U coiepKaHMe TN CHUTITIHHbBI

O0beM TuCIUILUIMHEI cocTaBiadeT 11 3auerHrix equnuil, 396 Jacos.

B nepBom cemectpe — 3 3auetHbie enuHUIB], 108 yacos, 3ader

BO BTOPOM ceMecTpe — 4 3aueTHble euHuLIbl, 144 Jaca, 3a4eT ¢ OLIeHKOI

B TPEThEM ceMecTpe — 4 3aueTHble equHNLBI, 144 yaca, 3K3aMeH

4.1. Conep:kanue MAUCHUILIMHBI MO pa3aenam (TeMaM), COOTHECEHHOe C BHIAMH U
TPYI0€MKOCTbHIO 3aAHATHH JIEKIIHOHHO-CEMHUHAPCKOT0 TUIA

OO0beM MHOW KOHTAKTHOM pabOThI M CaMOCTOSITENBHON pabOThI 0OYYAIOMIErocs MO TUCIUILINHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHON MPOTPAMMEI.
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No Bunael 3angatuii, ux DOopMBI TEKYIIETO

n/ Pa3nes! (Tembr) o0beM KOHTPOJISl YCIIEBAEMOCTHU

i JUCIUILTAHBI g

g 3ansatus | 3aHATUA @OpMBI IIPOMEKYTOUYHON
3 JEKIIMOH | CEeMHHAp- aTTecTaluu

-HOT'O CKOTO

TUIIA TUIA

1. | Meroasl KBaHTOBO-XMMHUYECKHX | 1 6 4 Otyer mno JabopaTOpHOU
pacueroB. Meton Xaptpu-doka. pabore 1.

CriocoObl  pelieHus  ypaBHEHHS
XDP.

2. | Ab initio meTozpl, yunThiBatomue | 1 4 4 Otuer mo mnaboparopHOi
ANEKTPOHHYIO KOPPEISAIHUIO. pabote 2.

Metoa ¢pyHKIIMOHAA ITIOTHOCTH.

3. | OcHoBHBIE KOHILIETIIINT ull 4 4 Otuer moO mabopaToOpHOI
CIOCOOBI PacyEeTOB. paborte 3.

Hroro 3a cemectp 14 12 3auer
1. | CummeTpusi B XUMUH. 2 2 2 Otuer mo mnaboparopHOi
pabore 1.

2. | [IpuHIMIIBI KAYECTBEHHOW TEOPHUH | 2 2 2 Otuer mO mabopaToOpHOI
MOJIEKYJISIPHBIX OpOUTaNeH. pabore 2.

3. | NBO-ananu3 pacripeneneHus | 2 4 4 Otuer mno mnabopaTopHOIA
JJIEKTPOHHOW  IIOTHOCTH B pabore 3.

MOJIEKYJI€.

4. | UnnuBuayanpHOE Hay4YHO- | 2 6 4 OTtyeT-nipe3eHTaIUSA
HCCIIEIOBATENILCKOE 3aJaHHe
Hroro 3a cemectp: 14 12 3ader ¢ OLeHKOM

1. | PazButue  mpencraBieHuid o | 3 2 2 Otuer mo naboparopHOit
T€OMETPUUYECKON KOH(UTYpaIuu pabore 1.

MOJIEKYJI.

2. | Bugst CTPYKTYpHOI1 | 3 4 4 Otduer mno nabOPaTOPHBIM
HEXECTKOCTH. pabotam 2-3.

3. | KBaHTOBO-XxUMHYECKOE 3 6 4 Otyer o Hay4HO-
HCCIEN0BAHUE CTPYKTYpPHOI HCCIIeIOBATENbCKOM padoTe.
HEXECTKOCTHU OpPraHUYeCcKUX
MOJICKYJI.

Htoro 3a cemectp: 12 10 DK3aMeH
HToro 1o nucIuIInHe: 40 34

4.2. Pa3BepHyTO€ ONMCAHHE COAEPKAHUSA AUCHMILUIUHBI N0 pa3ienaM (TeMam)
CTpyKTypa u coaep:kaHHe TEOPEeTHYECKON 4YacTH

Tabmnma 1.
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pasneia

OcHOBHOe coepkaHue JeKIui

1 cemecTp

1

Pa3nen 1. Metoapl KBAHTOBOXMMHYECKUX PACUETOB.

VpaBuenune Illpeaunrepa panst wmonekyn. [amunbronman. IlpuGmmxenune bopha-
OnnenreiiMepa. Meron Xaptpu-®oka. CnuH-MO. MHOrosaeKTpoHHas BOJIHOBAs
¢ynkuusa. Meron MO-JIKAO. Bapuanumonnslii npuHuun. YpaBHeHue Xaprpu-Poka-
Pyraana. Meto caMOCOriacoBaHHOTO TOJIA.

Pa3znen 2. CnocoOwl pemienns ypaBHeHuss X®P. OrpaHuveHHBIH W HEOTPAHUUYCHHBIN
metoabl X@. OrpanndeHHbId MeTo XD a5 OTKpBITHIX 00onouek. [Tomysmnupuieckue u
HEIMIIMpUYECKHUE METOAbI. VICIIoNb30BaHNEe U OTPAaHUYEHUS MTOIYIMIUPUIECKUX METOOB.
Pemenue ypaBHenuss XPP nesmnupuueckumu merogamu. baszucel AO. MuHuManbHbIN
0a3uc, BAJEHTHO pAaCIICIUICHHBbIN Oa3uc, mojspuzaluoHHble W Auddy3Hble GYHKINH,
0a3ucel aTOMOB IOCT-TPETHETO IMEPHOJA, KOPPEISLMOHHO-COINIacOBaHHbIE 0a3uchl. X
npenen. OPQPeKTUBHbIE OCTOBHBIE MTOTEHIHAIIBI.

Paznen 3. Ab initio0 MeTonbl, y4YMTBHIBAIOIINE DJICKTPOHHYIO KOPPEIALHUIO - 1mocT-XP
MeTozbl. MeTo[ KOH)UTYpalOHHOTO B3aUMOJCHCTBUS. METO/ CBS3aHHBIX KJIACTEpPOB.
MeTo1 MHOTOYaCTUYHOM TEOPUU BO3MYILIEHUM.

Pazgen 4. Meron ¢Qynkmuonana 1uioTHOCTH. OOMEHHBIE U KOPPEISIHMOHHBIE
dbyHK1MOHaBL. [ 'MOpUIHBIE METOIBI.

Pa3nen 5. OcHOBHBIE KOHIEIIUU U CIIOCOOBI pacyeToB. OrpaHUYEHUS M OTHOCUTEIbHAS
TOYHOCTh PAa3HbIX KBAHTOBO-XMMHYECKHX MeETOMOB. IIporpamMmsel Juisi KBaHTOBO-
XUMHUYECKHUX PACYETOB U BU3YaJIU3alMH PE3YJIbTaTOB PACUETOB.

2 cemecTp

Pa3znesn 1. Cummerpus B xumuu. Onepanuu ¥ 3J€MEHTHI CUMMETpUH Mosiekyl. Ocu u
IUIOCKOCTH CHUMMETPHH, LEHTP CHUMMETPHH. 3€pKaJbHO-TIOBOPOTHBIE U IOBOPOTHO-
WHBEPCUOHHBbIE OCU. TOYEUHBIE TPYNIBI CUMMETPUM MOJEKYJ. THUIBI TOYEYHBIX TPYIIIL.
Tabmunel xapakrepoB. Tumnbl cummerpuu. Knaccuduxanuss HopMalbHBIX KoJeOaHUN MO
tunam cummerpuu. IlpaBuna orGopa B KkojeOaTenbHbIX crekTpax. Kiaccuduxanms
KaHOHMYECKHX MOJIEKYJSpHBIX OpOUTaliell 10 TUIlaM CHUMMeTpuH. BiusHue cummerpun
pPaBHOBECHOM KOH(UTypaluy sJep Ha CBOWCTBA MOJIEKYJ M UX JMHAMHUYECKOE MOBEICHHE
(IMTIOJIbHBIN MOMEHT, MOMEHTBI MHEPLIUU, (OPMbI HOPMaJIbHBIX KOJIEOaHUH U T.I1.)

Pa3znen 2. [IpuHIUIBI KaYeCTBEHHONW TEOPHHM MOJIEKYJSPHBIX opOuTtanei. YriyOlieHHOe
paccmoTpeHue. B3aumopelcTBHe IBYX M HECKOJIBKMX opOuTaneil. Opburtanu cBsizedl u
rpynnosble opOutanu. JlokamuzoBanHele MO. Konuenmuss ruOpuIHBIX aTOMHBIX
opburaneil. ['mbpuamsanns U MPOCTPAHCTBEHHAs HANPABICHHOCTh XMMHUYECKHX CBS3EH.
HeskBuBanenTHele rudpuansie opbutanu. OpOutanu nukiandeckux cuctem. Opourtanu
METaJUIOOpraHuyecHX (parMeHTOB.
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3 Pa3znen 4. CrpoeHue KOOpAMHAIIMOHHBIX coenuHeHuil. KoopaunanmonHasi cBsizb. THIIBI
KOOPJMHALIMOHHBIX NOJMA3APOB. Teopus kpucramumueckoro noisi. KauecTBeHHbIE aCIEKThI
teopun. Pacmieruienne sHeprum 0—AO B moisiX pa3iMyHONW CUMMETpUH. Bennuuna
pacueruienust TepMoB. KoMriekesl cnaldbpix v CHIIbHBIX ToJieil. CeKTPOCKOIUYECKUH psif
JUTAHJOB. DHEPrusi CTa0WIM3AlMKA KpUCTALIHYeCKHM monieM. OObSCHEHHEe W3MEHEHUI
TEPMOXMMHYECKUX, MATHUTHBIX M JPYTUX CBOWCTB B PSIaX COCAMHEHUN NEPEXOJIHBIX
AJIEMEHTOB C MO3ULMI TEOPUU KPUCTAILINYECKOTO TTOJIS.

Teopus nons nuranaos. [IpumeHeHne Teopur MOJEKYJISAPHBIX OpOUTaNel NIl OMUCAHUS
AJIEKTPOHHOTO CTPOEHHUS KOOPAMHAIMOHHBIX coeauHeHuid. MO  KOOpIuHAIMOHHBIX
COCMHEHUHN C Juranaamu, umermumu 6-MO. MO KoOpAMHAIMOHHBIX COCAMHEHHUM C
muranaamu, uMmerommmMu 6-MO u n-MO. n-Kommiekcsl u metaimonieHsl. [IpaBuno 18
IeKTpoHOB. Jledopmariusi KoOOpIMHAITMOHHBIX TOMMAAPOB U 3 dekTrl SAna-Temnepa.

4 Pa3znen 5. NBO-ananmu3 pacrpenencHusl 3JIGKTPOHHON IUIOTHOCTH B MOJICKYJe. AHAu3
3aceneHHocTeil AO. 3apsabl Ha aToMax. DIEKTPOHHAs KOHQUTypalusi aToMa B MOJIEKYJI€.
[Topsinku cBsizeil. «BanentHoCcTh» aToma B Mosekyne. EcrectBennsie MO. Mx coctas.
['ubpunmzanus AO u OByX1EHTpoBble AByXdNekTpoHHble MO. OpOutanbhbie 3G heKTsl,
CTAaOMITU3UPYIONIUE OINPEACICHHYI0 KOH(PUTYPALMIO MOJCKYJIbl. DHEPrHs OpPOUTATBHBIX
B3aUMOJICHUCTBUIA.

3 cemecTp

1 Paznen 1. Pa3BuTue mnpeacTaBleHUN O TEOMETPUYECKOW KOH(MUTYpAIMH MOJICKYIL.
Kectkue monexynbl. ['eoMmerpuueckue mapameTpbl MoJeKyn. Mambie kolebaHus saep
BOJIN3HU TTOJIOKEHHUS PAaBHOBECHS.

CtpykTypHO HexecTkue MoJekynbl. Konebanus ¢ OONbIIMMU  aMIUTUTYIAMH.
[ToreHunanbHble MOBEPXHOCTH HEXecTKuX MoJiekyn. CranuoHapHbele Touku Ha [II19.
bapbepbl BHYTPUMOJIEKYJISIPHBIX IIPEBPALLICHUN.

2 Paznen 2. Buael crpykTypHOW HexecTkocTu. IloBopoTHas u3oMepusi U BHYTpPEHHEE
BpalieHue B Mojiekynax. [loTeHuumansHas (QyHKIUS U Gapbep BHYTPEHHETO BpalllCHMS.
KoHnpopmalinoHHbIN aHaIU3 IBUTTEP-UOHHON (DOPMBI MOJIEKYJI TIIMIMHA U AJIaHHHA.

3 Pa3znesn 3. KBaHTOBO-XMMHYECKOE HCCIEAOBAHUE CTPYKTYPHOM HEXECTKOCTH. Pacuer
NOTEHLUATbHBIX (QYHKIUI BHYTPUMOJEKYJISIPHBIX NEperpynnupoBok. OnpeaeneHue yncia
KOH(QOPMEpPOB, HX OTHOCHTEIbHON HHEPrMM U KOHCTaHThl KOH(pOPMAIMOHHBIX
paBHOBecuil. OrmpeneneHne HHEPTUM U TEOMETPHYECKOrO0 CTPOSHHsI IEPEXOIHOrOo
COCTOsIHUS. BhIsiBIeHHE NPUYMH, CTAOMIU3UPYIOIUX CTPOCHHE KOHPOPMEPOB.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHU

[Mpu peanusanuu gUCHUIUIHHBL «KOMIBIOTEpHOE MOJCTUPOBAHHE M CTPYKTYPHAs XUMUS
UCTIOJTB3YIOTCSL:

- IPOCSKTHAsI TEXHOJIOTHS,

- PEHTHHTOBAs TEXHOJIOTHS;

- TEXHOJIOTHUS Pa3BUTHUSI KPUTHUECKOTO MBIIIUICHUS;

- TEXHOJIOTHUS YUeOHO! JTUCKYCCHH;

- Ipo0IeMHOE 00y4YeHHeE.

HNudopManimoHHble TEXHOJOTHH, WCIOJIb3YEeMbIC MPU OCYIIECTBICHHH 00pa30BaTeIbHOTO
nporecca 1Mo TUCHUTUINHE:

- TEXHOJIOTMH CMEUIaHHOTO 00yUYeHUsI.
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JlabopaTopHble 3aHATUS: AKMUBHO-0eAMebHbLIE N0OX00 K 00YUYECHUIO CTYACHTOB IO TUCIUIIIMHE
«KomnploTepHOE MOJCIMPOBAHUE U CTPYKTypHash XUMHUS» pEIM3yeTCsl B HMHAMBUAYaTbHOM
BBINIOJIHEHUH NPAKTUYECKUX 3aJaHUl, 10 TEMATUKE, COBMA/IAIOIIECH C MATEpUAIIOM JIEKIUH.

Bce npakTuueckue 3aaHusl BBINOJIHAIOTCS ¢ Ucnoib3oBanueMm IIK u mporpamMm ajis KBaHTOBO-
xuMudeckux pacueroB HyperChem, Gaussian u mporpammoil BU3yaqu3alUd pe3yJbTaTOB KBAaHTOBO-
xumuueckux pacderoB ChemCraft. Otuersl cnaroTcs cryldeHTamMu B 3JCKTpOHHOM Buje. [locie
BBIIIOJIHEHHS BCEX INMPAKTHUYECKUX 3aJaHUN CTYJAEHT B IEPBOM CEMECTPE CAMOCTOSATEIBHO BBINOJHSET
3a4€THOE 3a/laHne, KOTOPOE BKJIFOYAET BCE PACCMOTPEHHBIE B JIEKLIUAX BOIPOCHI, U UCIOJb3YET HABBIKH,
IpPUOOpETEHHbIE MPU BBIIOJHEHUM MpakTHUeCKUX 3aJaHuid.  OTyeT 1O 3a4eTHOMY 3aJaHHI0
odopmIsieTcs B BUIE PE3CHTALHH.

Bo BTOpOM cemecTpe mociie BBINOJHEHUS BCEX IMPAKTUYECKUX 3aJaHUM CTYJIEHT BBINOJIHSET
HAyYHO-UCCIIEIOBATEIbCKUIM IPOEKT, OQOPMIISIET €ro pe3yibTaTbl B BHJAE PACYETHOW YaCTH K
KBaTM(UKAIIMOHHOM pabdoTe, a Takke TEe3UCOB JOKIAI0B M mpe3eHTanuu. K sk3aMeHy CTYIeHTHI
O(QOpMIISIFOT pe3yabTaThl pabOThl HAJ WHIUBUAYAIbHBIM 3aJaHUEM, B KOTOPOM IIPUMEHSIIOT BCE
M3Y4YEHHBIE METOIUKH.

6. YueOHO-MeTOANYECKOE 00eclieYeHe CAMOCTOSITeILHOIH PadoThl 00y4alommuXxcst
IIpu camocrostensHoil padote (CPC) oOyuaromumcst npeayiaraeTcs UCIOiIb30BaTh MaTepHAIIb

JEKIMH, JIMTepaTypy U3 JOCTYNHBIX 3JEKTPOHHO-OMOIMOTEUHBIX CUCTEM U Pa3IMYHBIX 3JEKTPOHHBIX
pecypcoB. Tekymas u onepexatomas CPC, HanpaBineHHas Ha yriayOleHue W 3aKperieHue 3HaHul, a
TaKXe pa3BUTHE NIPAKTUYECKUX YMEHUN 3aKIIF04aeTCs B:
- paGote oOyyaromuxcsl ¢ JEKIMOHHBIM MaTEpUaoM, MOMCK M aHAJIU3 JUTEPATypbl U JIEKTPOHHBIX
UCTOYHUKOB MH(OPMALIUH 110 3alaHHOM 1polbiieMe;
- IOJITOTOBKE OTYETOB K JIAOOPATOPHBIM paboTaMm;
- IOATOTOBKE K OTYETY-NPE3EHTAlMH K 3a4ETHOMY 3aJIaHUIO;
- IOATOTOBKE K 3K3aMEHY.

MeTtonuyeckuil MmaTepua 1o 00eCeueHUI0 CaMOCTOSTENIbHON pabOTHl CTYAEHTOB MPUBOJIUTCS B
npuioxenuu 1 k PIL.

7. XapakTepHCTHKA OLICHOYHBIX CPeICTB /UIA TeKyllero KOHTPOJISi YCIIeBAeMOCTH M
NPOMEKYTOYHOM aTTecTANMU 00y4YAaI0IIMXCS 110 JMCHHUILIMHE

B kadecTBe OLIEHOUHBIX CPEJICTB ISl MPOBEACHUS TEKYIIETr0 KOHTPOJIS BBICTYNAIOT: TPpeOOBaHUS K
NPECTABICHNUIO OTYETOB MO MPAKTHYECKUM paboTaM U MHAWBUYAIbHOMY 33/1aHUIO.

B kayecTBe MTOrOBOro KOHTpOJS B NMEPBOM M BTOPOM CeMeCTpe HCIIOJIb3YETCS OTYET B BHUJIE
[IPE3EHTAllUH, B KOTOPOU NIPEACTABICHBI PE3YJIbTAThl 3a4E€THOIO 3a1aHMUS.

Kpurepuu u nikana OneHKU:

- OIIEHKa «3a4eT» BBICTABJISIETCS CTYAEHTY IpPU HAJIMYUM OTYETOB IO NMPAKTHUECKUM paboTaM U

YCHEMIHOTO BBICTYIUIEHUS C IPE3EHTALUEN PE3YIbTaTOB 3a4€THOTO MHANBUIYAJIBHOTO 3a/1aHHUS.

B xauecTtBe OICHOYHBIX CPCACTB MJIA MPOBEACHHA TCKYIICTO KOHTPOJISA B TPETBEM CEMECTPE
BBICTYIIAKOT: TpC6OBaHI/I${ K MPEACTAaBJICHHUIO OTYCTOB II0 IMPAKTHYCCKUM pa60TaM, BOIIPOCBLI U
MPAKTUYCCKUC 3aIaHUA K DK3aMCHY.

B kauecTBe uTOroBOoro KOHTPOJIA BBICTYIIACT 53K3aMCH CMeIlIaHHOM (I)OpMLII OT4YCT B BUAC TC3HCOB
JOoKJiaaa /U Mmpe3CHTal s, B KOTOpOﬁ NpEaACTAaBJIICHBI PE3YIbTAaTbhl MHAWBHUAYAJIBHOI'O0 3aJaHUA, a
TAK¥KC YCTHBIC OTBCTHI Ha BOIIPOCHL (I/I3 CIIMCKa BOIIPOCOB K BKSaMeHY).

- OLICHKA «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIN BCC IPEABABIIACMBIC Tpe60BaHI/I5[ BBITIOJIHCHBI,
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- OIICHKAa «XOpOIIO» BBICTABIIETCS CTYIEHTY, €CIIM OOJIBIIMHCTBO MPEAbSIBISEMBIX TPEOOBaHMI
BBITIOJTHCHA,

- OILIGHKA «YJOBJICTBOPUTEIBHO» BBICTABIACTCS CTYJIEHTY, €CIIM TNPEIbsBIsAeMble TPeOOBAHMS

BBITTOJTHEHBI YaCTUYHO;

- OILICHKA «HEYJIOBJIECTBOPUTEIIHHOY» BBICTABISCTCS CTYICHTY, €CIIHM MPEAbIBIsIEMbIe TPeOOBaHUS HE

BBITIOJTHEHBI WM OOJBIIMHCTBO TPEOOBAHUI HE BBITOJIHEHO.

8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCITUITHHBI
A) OcHoBHas1 TUTEpPaTypa:

1. Benpunckuii P.B. KBanroBas mexanuka [DineKkTpoHHbIN pecypc] : yueOHuk / Benpunckuit P.B. —
PoctoB u//1: OOV, 2009 — 384 c. Pexxum gocrymna:
http://biblioclub.ru/index.php?page=book&id=240937

2. Edpemon HO.C. KanroBas mexanuka [DneKTpoHHbIH pecypc] : yuedHoe nmocobue / Edppemos 10.C.
— M.-bepnun: Qupexkr-Menaua, 2015. — 457 c. Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=273446

3. Kpamennnun B.M. KBaHToBas XMMHsS W KBaHTOBAas MEXaHWMKa B NPHUMECHCHHH K 3aJadam

[DnexkTpoHHBI pecypc] : yuebnoe nocodue / Kpamenunun B.U. , 'azenayp E.I'. , Ky3pmuna JI.B. —
KemepoBo: KemepoBckuii rocynapctBeHHblii yHuBepcurer, 2012. — 56 c. Pexxum nocryna:
http://biblioclub.ru/index.php?page=book&id=232678

. I'mpuuyeBa H. U., ®enopos M. C. M30panHble TJIaBbl KBaHTOBOW XHMMHUH : y4eO. mocobme / H.

N. TupuueBa, M. C. @DemopoB. — HBanoBo : MHpan. roc. yur, 2021. —108 c.ISBN
9785780713555 Pexum JIOCTYTIA:
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/giricheva_2021.htm/view

o

JlonmoJiHUTeIbHASA JIMTEpaTypa:

1. MarasunnukoB, A.Jl. BBenenue B KBaHTOBYIO MEXaHUKY: ydeOHoe mocooue / A.JI. Mara3uHHUKOB,
B.A. Myxaués. - Tomck: Onp Konrent, 2010. - 112 c.: un.,tadm., cxem. - ISBN 978-5-4332-0046-3; To
xe [DnexTponnblit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=208685

2. Kapnos, H.B. HauanbHbie rnaBsl kBaHTOBOM Mexanuku / H.B. Kapnos, H.A. Kupuuenko. - Mocksa:
Ouzmatiar, 2006. - 360 c¢. - ISBN 5-9221-0538-8; To xe [DmekrpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68397

B) nporpammHoe o6ecnnieuenue u UHTepHeT-pecypcesbl

Cucrema »5JIEKTPOHHOM MOJAEpPKKM oOpa3oBarenbHOro rmnpouecca «Moil yHUBEpcUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl JTaHHBIX U MHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcuteTckas OnbnuoTeka onaitn» Www.biblioclub.ru

DnexTponnas oubmmoreka MBI'Y _http://lib.ivanovo.ac.ru

Onexrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

KemOpumkckas 6a3a qaHHbIX OHJIalH hitps://www.ccdc.cam.ac.uk/structures/ u opdunaiin

baza cnekrpanbubix ganasix SDBS https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cqi

basza manubix NIST https://webbook.nist.gov/chemistry/

[Tporpammuoe oOecriedueHue: omepanuonHas cucreMa Microsoft Windows, makeT o¢uUCHBIX
nporpamm Microsoft Office (Libre Office), untepuer-6paysep Yandex Browser.
- mporpamma Origin s noctpoenus rpadukoB GpyHkIwit u BeimonHenns MHK-ananusa
- MPOrpaMMBbI JIJIsl pacdyeTa TeOMETPUYECKUX M 3JICKTPOHHBIX XapakTepucTHK mojekyn HyperChem wu
Gaussian
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- IporpaMma Juis BU3yalu3aluy pe3yibTaToB KBAaHTOBO-XUMIUYeckux pacyetoB ChemCraft
- Iporpamma Jijisi MaTeMaTH4YecKuX pacuetoB 1 Mojenupoanus PTC MathCAD Prime
- haitnoBeiit Menemxep FAR manager

9. MaTepuaibHO-TEXHHYECKOE 00ecrieueHne T CIUTITHHbI

Y4eOHble ayAUTOPUH:

- IS TIPOBEJCHUS 3aHATUN JICKIIMOHHOTO THUIA C KOMIUIEKTOM CIEHUAIU3UPOBAHHOM Y4eOHOM
MeOed W TEXHHMYECKUMHU CPEICTBAaMU OOYYCHHS, CIYKAllMMH JJIs TPEIOCTaBIICHUS YydeOHOU
nHpopMaIuu OOJIBIIION ayAUTOPHUH;

- Uil TPOBEJCHUS 3aHATUM CEMUHAPCKOTO THUIMA, KOHCYJIbTAllMW, TEKYIIET0 KOHTPOJIS |
MIPOMEKYTOUYHOM aTTeCTAllMU C KOMIUIEKTOM CIEIHATM3UPOBAHHON yuyeOHOU MeOeld U TeXHUYECKUMU
CpeAcTBaMu O0YYCHHUS;

[Tomemenue AJis CaMOCTOSITENIFHOM pabOThI, OCHAIIEHHOE KOMIUIEKTOM CIELHUaIN3UPOBAHHOMN
yaeOHOM MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO MOJKIIOUYEHHS K ceth «MHTepHeT» u
obecneuenueM gocrymna B DUOC.

JleMOHCTpalMOHHOE 00OpY/IOBAaHUE M YYEOHO-HATISIIHBIC TOCOOWS JUISl 3aHATHH JICKIIMOHHOTO
TUMA, 00ECIEeYNBAIONINEe TEMaTHUYECKHE WJUIIOCTPAIK: JEMOHCTPAllMOHHOE 00O0pyJaoBaHHE (MOJENH,
MAaKeTbI, 3JICKTPOHHBIC TOCOOHS (TIPE3CHTAIIHN)).
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ABTOpBI padoyeid mMporpaMmbl JUCHUIUIHHBI: K.X.H., JOI. Kadeapsl (QyHIaMEHTAIbHOW U
npukiagHoi xumuu enopos M.C.; n.x.H., mpodeccop 'mpruuesa H.H.

[Iporpamma paccMoTpeHa W yTBEpXkJA€Ha Ha 3acedaHuu Kadelapbl (QyHIaMEHTaIbHOH U
npukinagHoi xumuu 31 aBrycra 2021 r., npotokos Ne 1.

[Tporpamma oGHOBIICHA

npotokoJ 3acenanus kadgeapsl Ne 1 ot 30.08.2023 r.
CornacoBaHo:

PykoBoautens OII T.I1. KycrtoBa



