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PaGouass mporpamma gucuumiaunbl 51.0.09 «KommnberoTepHas xumush»
cocTaByieHa B cooTBeTcTBUM ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTeb-
HBIM CTaHAapToM Bbiciiero oopazoBanus (OI'OC BO) no HanpaBieHHIO MOAro-
ToBKH 04.04.01 — Xumus.

[Iporpammy cocTaBui:

Bonbmkua B.A., goueHT kadenpsl o01iei, HeOpraHnueckoi XuMuu U UHGOP-

MAaIMOHHO-BBIYUCIUTEIBHBIX TEXHOJIOTUN B XUMUH, K.X.H. ‘%

Pabouas nmporpamma aucuumnasl b1.0.09 «KomnerotepHas Xumus» yTBep-
XK7eHa Ha 3acefaHuu Kadenpsl ooiei, Heopranndeckoi xumun u UBT B xumun

npotokoit Ne 10 ot «17» mas 2021 r.

3aBenytomuii kadenpoi /
ol /.

1.X.H., ipodeccop / bykor H.H.

YTBepxkaeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON KoMuccuu (haKyabTeTa XHU-

MHUH U BBICOKUX TEXHOJOTHH, MPOTOKON Ne 7 «24» mas 2021 r.

[Ipencenarens YMK ¢axynbrera becnanos A.B. 2?;

PerieH3eHThI:
Kpanusun I'.JI, npodeccop kadeapsl OMOOpraHMUECKON XUMUN

OI'bOY BO «KyoI'TY», n.x.H., npodeccop

bonorun C.H, noreHT kadeapbl 3KOJIOTHH U MIPUPOIOIIOIB30BaAHUS
OI'BOY BO «Ky6I'V», K.X.H, TOIIEHT



1. llesu 1 3a1a4M OCBOEHHUSA TUCHHUILIMHBI
1.1 Ileab ocBOEHNSI AUCHUILIHHBI

— II03HAKOMUTH CTYACHTOB C BO3MOXXHOCTSIMU MAaT€MaTUYE€CKOI'0 MOJEIHU-
POBAaHUS B XHUMHUHU, €0 IPUMEHEHHUS U1 PEUICHUS] XMMUYECKUX 3a7a4 U
MPUBUTH UM HABBIKM PAOOTHI C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00O€cC-
MICUCHUEM.

1.2. 3agauu JUCHUILITUHBI

— HAy4YHUTh CTYAEHTOB NIPUMEHEHHUIO METOJIOB MAaTEMaTUYECKOTO MOAEIUPO-
BAaHUS ISl PELICHUS] XUMUYECKHUX 3a/1ady, KOMIBIOTEPHOIO MOJIEINPOBA-
HUSI CTPYKTYP MOJIEKYJ U XUMUYECKHX MMPOLECCOB

— HAy4YUTh FPAMOTHO NMPUMEHSTH MOJTYYECHHbIC 3HAHMS MPU PELICHUH psiaa
3a/1a4, BO3HUKAIOIIMX MPU UCCIEAOBAHUAX CTpOEHUs] Mojekyn. Hampu-
Mep: KiaaccuuKaius JIEKTPOHHBIX TEPMOB aTOMOB U MOJIEKYJI; OTpeie-
JIEHWE CUMMETPUU HOPMAJIBHBIX KOJE€OAHUM MOJEKYJbl U UX aKTUBHOCTHU
B K u KP cnekrpax; onpeaeneHue CMHMMETPUU BO3MOXKHOM reoMeTprYe-
CKOM KOH(UTYpaIUU MOJIEKYJIBI U T.I.

1.3 MecTo nucuunInHbl (MOAYJisi) B CTPYKType 00pa3oBaTe/ibHOM
MPOrpaMmbl

Jucnuminna «KoMnbloTepHasi XUMHUs» OTHOCUTCSL K 00s3aTEIbHOM 4acTH
broka 1 «ucuumnunsl (Mmoaynu)» (b1.0.09).

B cootBeTcTBUM ¢ pabouMM y4eOHBIM IIJIAHOM JUCHUIUIMHA U3ydaeTcs Ha |
Kypce 1o o4Hoi ¢popme o0ydeHusi. Bua nmpomMekyTOUHON aTTecTalluu: 3a4€eT BO
2 ceMecTpe.

Jlns ee u3ydeHus HEOOXOIUMO MpeIBAPUTEIILHOE U3YUeHHE KypCOB Oaka-
naBpuara «He-opranunueckas xumus», «Kpucrammorpadgus» u «CtpoeHue Be-
IIECTBAY.

3HaHUSA U HABBIKU, MOJYYEHHbIE B PE3yJbTaTe OCBOCHUS JAHHOTO Kypca,
MOTYT OBITHh WC-TIOJIb30BAHBI MPHU PEIICHUN PA3UYHBIX 3a7a4 00Iieo0pa3oBa-
TEJbHBIX W CHENUATbHBIX XUMHYE-CKUX JTUCUMIUIMH, U3YYEHUU TUCIUIUIMH
DnexTpoHHas U KojebarelbHas CIEKTPOCKomus, Teo-peTruueckue 3aKoHOMep-
HOCTHU U CTpaTerusi CUHTE3a HOBBIX MATEPUAJIOB, B HAYYHO-UCCIEI0BATEIbCKOM
paboTe CTy/ICHTOB.

1.4 IlepevyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS IO JUCHHUIIJIMHE
(M0OyJI10), COOTHECEHHBIX C IUVIAHUPYEMbIMHU Pe3y/JbTATAMHU OCBOEHHSI 00-
pa3oBaTebHON NPOrpaMMbl

N3yuyenue nqaHHOM y4yeOHOW NTUCUMIIMHBI HAPaBJIEHO Ha (hOPMUPOBAHUE
y 00y4aroImmXcs CASAYIOMUX KOMIETEHIUHI:



KOI[ N HAMMCHOBAHUC
HHAUKATOpa
JOCTHKXCHH KOMIICTCHIIN

P€3y.III>TaTI>I O6y‘I€HI/I}I 10 AMCHUIIIINHC

OIIK-3 - CnocobeH MCnoib30BaTh BBIUMCIUTEIbHBIE METOJBI U alalTUPOBATH
CYIIECTBYIOIME MPOTPAMMHBIE MPOIYKTHI JIJIsl PeIIeHus 3a/1a4 mpodeccuoHanb-

HOU JIEITCIILHOCTH.

NOIIK-3.1. Ucnonb3yeTr coBpe-
MeHHble [T TexHomorum npu
coope, aHanu3e W MpeJcTaBie-
HUU MH(OPMALIUA XUMUYECKOTO
npodus.

3HaTh TEOPETHUYECKUE OCHOBHI COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTUH, B TOM YHUCIIC
MPHUHIIAIIEI OpPTaHU3allud CUCTeM M 0a3 JaH-
HBIX B MPOQECCHOHAILHON 00JaCTH

YMeTb AdHAJIM3UPOBATLb, OIITUMH3HUPOBATL H
IMPpUMCHATb COBPCMCHHBIC I/IH(bOpMaI_[HOHHI)IC
TCXHOJIOTHUH IIPHU PCIICHNH HAYYHBIX 3a1a4

Brnagets CcOBpEeMEHHBIMH KOMIIBIOTEPHBIMH
TEXHOJIOTHSIMH, TPUMEHSIEMBIMU TIpH 00pa-
00TKE pe3yIbTaTOB HAYYHBIX SKCIICPUMEHTOB
u cbope, 0OpaboTKe, XpaHEeHUU MHPOpMALTT
IIPY TIPOBEICHUH CaMOCTOSITCIIbHBIX HAyJHBIX
WCCJICIOBAHUMN

NOIIK-3.2. Hcnonb3yer cras-
JApTHBIE U OPUTHHAIBHBIEC TIPO-
rpaMMHbBIC TIPOJYKTHI, TIPH HE-
00XOJIMMOCTH aJaNTUPYS UX IS
pemieHust  3agad  mpodeccro-
HaJILHOU JI€ATEIbHOCTH.

3HaTh TEOPETUYECKHE OCHOBHI PabOTHI HC-
MOJIb3YEMBIX TPOTPAMMHBIX TPOJIYKTOB

YMeTh NpaBHIIBHO MPUMEHATh HEOOXOIUMBIC
METOJIbl PaCYETOB B COOTBETCTBUM C TOCTAaB-
JIEHHOMW 3aJ1auen.

Brnanerr mporpaMMHBIM OOECIEUEHUEM ISt
pacyeTOB ATOMHBIX U MOJICKYJISIPHBIX CHCTEM.

NOIIK-3.3. Hcnons3yer coBpe-
MEHHbBIE BBIYMCIUTEIbHBIE MeE-
TOABI i1 OOpabOTKH JaHHBIX
XUMHUYECKOTO  JKCIEPUMEHTA,
MOJICJIMPOBAHUSI CBOWMCTB  Be-
HIECTB M MaTepHajioB, a TaK¥kKe
ITPOLIECCOB C UX YYACTHEM.

3HATh OCHOBHEIC IMPHUECMbI aHaJIN3a W IIJIaHH-
poOBaHHA HAYYHOI'O HCCICAOBAHHA, a4 TAKIKC
OCHOBHBIC MOHSTHS KBAHTOBOM XUMHUH, HC-
MMOJIb3YCMBIC TIPpU HU3YUCHHUHW ATOMHBIX H MO-
JICKYJIIPHBIX CUCTCM

YMeTh aOCTPaKTHO MBICIUTD, HCIIOJIb30BaTh
METO/Ibl aHAIM3a U CHHTE3a B HAy4YHOU pado-
T€, COOTHOCUTh TEOPETUUECKUE MOJOKEHUS C
AKCIIEPUMCHTAILHBIMU JaHHBIMH, IPUMCHSTH
MOJTyYEHHbIC 3HAHUS TIPU PEUICHUU 3a/1a4d UC-
CJICZIOBaHUS CTPOEHUS MOJICKYII.

Bnagerh criocOOHOCTBIO aHATU3UPOBATH pPa3-
HOPOJIHBIC  DKCIICPUMEHTAJIbHBIC  (AKTHI,
0000111aTh 3HAYUTEILHOE YUCIO JAHHBIX, OC-
MBICIIATh TCOPCTHUYSCKHUE TOJIOKEHUS IS
pemieHus 3aaa4d B cepe npodeccrnoHanTbHON
JESITCIIBHOCTH




2. CTpyKTYpa U cofepKaHue IUCIUTTHHbI
2.1 Pacnpenesienne TPyA0€MKOCTH IMCHUIIMHBI 10 BUIaM padoT

O6mas Tpya0EMKOCTh JUCIUIUIMHBI cocTaBiseT 4 3a4. en. (144 vaca), ux
pacmnpeneneHue o BUaaM padoT MPEACTABICHO B TaOJIHIIE.

Bun yuebHo# paboThl Bcero Cemectpsl
4acoB (dacwl)
2
KonTakTHast padora, B TOM 4YHcJIe:
AyauTopHbIe 3aHATHS (BCEro): 48 48
3aHsATHS JICKIIMOHHOTO THUTIA 16 16 - - -
JlaGopatopHble 3aHITHS 32 32 - - -

3aHATHUSI CEMUHAPCKOTO TUIA (CEMUHAPHI,
MPAKTUYECKUE 3aHATHS)

Nuas koHTaKTHa"A padora:

KonTtpoas camocrositensHoi pabotsl (KCP) - -

[Tpomexxytounas arrecranus (MKP) 0,2 0,2

CamocrosiTeibHas padoTa, B TOM YHCIE:

Kypcosas padota - - - - -

[IpopaboTka yueOHOTro (TEOpEeTUYECKOro) Ma-

40 40 - - -

Tepuana
BrimionHeHrEe MHIMBUAYTBHBIX 33 IAHUN 30 30 i i i
(moaroTOBKa COOOIIECHUIM, TPE3CHTAIINI)
Pedepar 10 10 - - -
KonTpoJb:
[loaroroBka K 3K3aMeHy
Oo61mas Tpynoem- qac. 144 144 - - -
KOCThb B TOM 4HCJIe KOH- 482 | 482

TaKTHas padora

3a4. el 4 4

2.2 CTpyKkTypa AMCUMILIUHBI.

Pacnipenenenne BunoB yueOHOM pabOThI U UX TPYAOEMKOCTH T10 pa3zesiam
JUCHUTUTUHBI.

Pazpenbr nuctmmimHel, n3ydaeMbie Bo 2 ceMmectpe (s ctyaentoB ODO)




KosmvecTBo yacoB
Breay-
No HanmMenoBanwue pasnenoB (Tem) AymTopHas FUTOP-
Bcero pabora Has pa-
6ora
J | 113 JIP | CPC
1 Ctpoenue aToma, 0JTHOIIEKTPOHHBINA aTOM, MHOTO- 4 4 158
AIIEKTPOHHBIC ATOMBI
2. |Teopust XUMHUYECKOH CBS3H 4 8 20
3 BBS,I[GHI/IC B KBaHTOBO-XUMHYECKUE METO/IbI BEIUUCIIC- 4 8 20
HUM
4.  |DneKkTpoHHAsI KOPPETSIUSI 2 4 20
5. |Teopus ¢pyHKIMOHANA TUIOTHOCTH 2 8 20
UTOI O no pazoenam oucyuniurvl 16 32 95,8
KonTpons camoctostensHoi padbotsl (KCP) - - - -
ITpomexyrounas atrectauus (MKP) 02| - - - -
IloaroroBka K TEKylemMy KOHTPOJIIO - - - -
OO61ast TpyA0€MKOCTh MO AUCIHUILTUHE 144 | - - - -

[Tpumeuanue: JI — nekmuu, [13 — npakTuueckue 3aHsaTus / cemuHapsl, JIP — mabopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Coaep:kanue pa3iesioB JUCHUILIMHBI
2.3.1 3aHAaTHA JeKIMOHHOT0 THIIA

Ne dopma TeKy-
HanmenoBanue
pas- pasjiena Coneprxanue pasziena IIer0 KOHTPO-
Jenna Tt
1 2 3 4
1 | Beenenue B kBaH- | OCHOBHBIE TPHHLMIBI KBAaHTOBOM MeXaHUKH. | Koanokeuym
TOBO-XUMH4YecKHe | AToMHbIe opouTanu. KBantossle uncia. MHoro-
METObI BBIYHC- NIEKTPOHHBIE aToMbl. (CBONCTBA MHOTOJIEK-
JICHUM. TPOHHBIX aTOMOB.
2 | Teopus xummue- | Merog MO JIKAO. basuchbie Habopsl aTOMHBIX | Peghepamui,
CKOM1 CBSI3U. opbuTanei. 00K1a0bl
3 | Beenenue B kBan- | [lonmysmnupudeckue meroabl. Cummerpust Mo- | Konnoksuym
TOBO-XUMHUYECKHE | JIEKYIApHbIX cucteM. I[IporpamMmmuoe obecriede- | ¢ doknadamu
METOJIbl ~ BBIUMC- | HUE PacU€TOB. 6 8uode npe-
JICHUH 3enmayuu
4 | DnexTpoHHAs DJIeKTpOHHAs Koppensiuua. MeToasl ydera 3JieK-
KOppesusl. TPOHHOM KOppEIALUY.
5 | Teopus ¢yHk- | Teopus pyHKIMOHANA IIIOTHOCTH.

OUOHaJIa IIJIOTHO-
CTH.

2.3.2 3aHATHS CEMHHAPCKOIO THIIA
(Y4eOHBIM IJIAHOM 3aHATHS CEMUHAPCKOTO TUIIA HE MPETYCMOTPEHBI)




2.3.3 JlaGopaTopHble 3aHATHS

Ne HaumenoBanue 1abopaTopHbBIX paboT Popwma Teky1uero
KOHTPOJIS
1 3 4
1. [Hyper Chem. Onrumusaiiusi reOMETpUH, ONPEeIeHNEe aKTHBHBIX Omuem no nao.
LEHTPOB MOJIeKyJbl. OnpesieneHre NOTeHIHaNa HOHNU3AIUH. pabome
2. |Hyper Chem. Buyrpennee Bpamienue. Pacuer konpopmanuii. Omuem no naod.
pabome
3. |Hyper Chem. Pacuer nunojapHOr0 MOMEHTA, SHTAJILITUK 00pa3oBa- Pewenue 3a0au
HUSI, CPOJICTBA K DIICKTPOHY.
4. |GAMESS. CocraBnenue BXOHOTO ¢aiiia. 3amaHue mapameTpoB Omuem no nao.
pacdera. pabome
5. |GAMESS. Pacuyer sHepruu, ONTUMU3AIUS TCOMETPUH, TIOTYUCHHE Omuem no nao6.
nHpopmanuu 00 yriax u AIUHaX CBS3CH. pabome
6. |GAMESS. INony4enue cniekrpansHoi nHGOopMarun (UK, SIMP u Omuyem no nab.
T.J.). pabome
7. |[IIporpamma MOPAC. OcHoBBI paboTBHI. Konnokseuym c ook-
naoamu 6 suoe
npe3eHmayuu.
8. |CamocrostensHas padora Nel KP

2.3.4 IlpumepHasi TeMATHKAa KypPCOBBIX padoT

KypcoBsie paboTbl — HE IPEAYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAUYECKOr0 o0ecreyeHusl AJIsl CAMOCTOATEILHOU
padoThI 00y4aAKIIMXCS MO0 JUCHUILIMHE (MOXYJIIO)

HepequL y‘le6H0'MeTO,Z[PI‘IeCKOFO obecneueHUs JUCHHUIIIINHBI 11O

Ne Bun CPC BBITIOJTHEHUIO CaMOCTOSITEIbHONU padoThI
1 2 3
1 | Teoperuueckas ca- MeTtoauyeckue peKOMEHIalluu K OpraHu3aluu ayAuTOPHON U
MOIIOJITOTOBKA  |BHEAYTUTOPHOI (caMOCTOATENbHOI) paboThl CTYAEHTOB: METO/H-
2 | Tlomroroska x JIP |ueckue ykazanwms / cocT. T.II. Cropoxenko, T.b. Tlounnok, A.B.
3 Pedepar becnanos, H.B. Jlo3a. — Kpacnonap: KyGanckuii roc. yH-1, 2018.
4 | Jlokmamsl, npeser- (89 c.
TaIuu WHTepHeT pecypcbl 0 AUCLMILIIMHE, B TOM YUCIIE YKa3aHHBIE

B 11.6.

Y4yeOHo-MeTOAMYEeCKUEe MaTepHaibl i1 CaMOCTOSITEILHON paboThl 00y-
YAFOIIUXCSl M3 YMCJIa WHBAJIUAOB M JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3nopoBkst (OB3) mpegocraBnsiorcs B popmax, aJanTHPOBAHHBIX K OTPaHUYCHH-
SIM WX 3JI0POBbSI U BOCTIPUATHSI HHPOPMAITUH:

Jis vIl ¢ HapyIICHUSIMH 3pEHUSI:

— B MeYaTHOU (hopMe yBEIMYEHHBIM MIPU(TOM,




— B (hopMe JIEKTPOHHOTO IOKYMEHTA.

JJist T ¢ HApYUICHUSIMU CITyXa:

— B IeyaTHou opme,

— B (hopMe DJIEKTPOHHOTO IOKYMEHTA.

Jist it ¢ HapyIeHUsIMUA OTIOPHO-/IBUTATEILHOTO amnmapara:

— B IeyaTHOU (hopme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIA TIEpeYeHbh MOXKET OBITh KOHKPETH3WPOBAH B 3aBUCHUMOCTH OT
KOHTHHT€HTa 00y4aromuxcs.

3. OoOpa3oBaTejibHbIE TEXHOJIOTUH

B xonxe wu3ydyeHHs DUCUUIUIMHBI IPEAYCMOTPEHO HCIIOJIb30BAHUE ClIe-
TYIOMIMX 00pa30BaTEeNbHBIX TEXHOJOTUMN: JICKIIUU, MPAKTUYECKUE 3aHATHS, TIPO-
OsieMHOE 00y4eHHE, CaMOCTOSITENIbHAS paboTa CTYICHTOB.

st popmupoBanusi mpoecCHOHANBHBIX KOMIIETEHIIMM B Mpolecce oc-
BOCHUSI Kypca HCIOJB3YeTCS TEXHOJOTUs NpodeccHoHaIbHO-Pa3BUBAIOIIECTO
oOydeHHsi, TMpeaycMaTpUBaroIias He TOJbKO Mepeiadyy TEOPETUYECKOro mate-
puasa, HO U CTUMYJIMUPOBAHUE U PA3BUTHUE IPOAYKTUBHBIX I103HABATEIIBHBIX
JEUCTBUHN CTYJICHTOB (HAa OCHOBE IMCHUXOJIOr0-TIEJaroTHYeCKON TEOpUU TOATAall-
HOTO (pOPMHUPOBAHUS YMCTBEHHBIX AeHCTBHI). KOMIETEHTHOCTHBIN MOAXOJ B
paMKax MPenoJIaBaHus JUCHUIUIMHBI PEATU3YETCSd B UCIIOJIb30BAHUU WHTEPAK-
TUBHBIX TEXHOJIOTHI U aKTUBHBIX METOJIOB (MMPOEKTHBIX METOAMK, pa3dopa KOH-
KPETHBIX CHUTYallMil) B COUETAaHUHU C BHeAayJIuTOpHOUW padbotoi. B mponecce ca-
MOCTOSITEJIbHOU JIEITENbHOCTH CTYJICHTHl OCBAMBAIOT U AHAIM3HPYIOT MEPEIO-
BOH OIIBIT, UCTIOJIB3YSl UMEIOIIYIOCS JTUTEPATYPY U MHGOPMAIIMOHHBIE TEXHOJO-
T'HH, BBICTYNAIOT C IPE3EHTAIlMSIMHU, HAKATUIUBAIOT MOPTHOIHO pa3paboToK.

NudopmaiimoHHbie TEXHOJIOTHH, MPUMEHSIEMbIC MPU U3YYCHUH JUCIIHII-
JIMHBI: MCTOJB30BaHUEe MH(GOPMAIIMOHHBIX PECYpCOB, MOCTYIHBIX B HWH(MOpMa-
HUOHHO-TEJIEKOMMYHUKALIMOHHOM ceTh VIHTEepHET.

AnanTuBHBIE 00pa30BaTENbHBIE TEXHOJOTHUHU, TMPUMEHIEMBIC TIPU HU3yUe-
HUW JUCUMIUIMHBI — IS JIAL C OTPAHWYEHHBIMU BO3MOYKHOCTSIMU 3J0POBbBS
MPEyCMOTPEHA OPTraHU3alUsl KOHCYJbTALUM C MCIOJIb30BAHUEM JJIEKTPOHHOU
MOYTHI.

4. OueHoOYHBIE CPEACTBA JJIA TEKYLIero KOHTPOJIA yCIeBAeMOCTH U
NMPOMEKYTOUYHOM aTTeCTAlUN

OueHouHble CpeACTBa MpeAHa3HAYEHbl JJI1 KOHTPOJS U OLEHKH 00pa3o-
BaTEJbHBIX JOCTHKEHUI 00y4YarolnXcsl, OCBOMBIIUX MpOrpamMmy y4yeOHOU Iuc-
IUTUIAHBL «KOMIIBIOTEpHAST XUMU».

Texyiuit KOHTPOJIb OCYIIECTBIIIETCSA B YCTHOM M 3JEKTPOHHOU (popme B
MPOILIECCE BBIMOIHEHUS 1a0OpaTOPHBIX paboT. O1eHOYHBIE CPEACTBA BKIIOYAIOT
KOHTPOJIbHBIE MaTepuajbl JIJIsl MPOBEACHHS TEKYIEro KOHTPOJsS B (opme Tec-
TOBBIX 33JaHUN, JOKJIAAA-TIPE3ECHTAIMU MO MPOOJEMHBIM BOMpPOCAM, Pa3HO-



YPOBHEBBIX 3a/laHUM, CUTYallMOHHBIX 3a/lad U MPOMEXKYTOUYHOM aTTeCTallud B
dbopme BOIPOCOB U 3a/IaHU 3a4ETYy.

TunoBble KOHTPOJIbHBIC 32JaHUS WM HHbIE MATEPHAJIbI, HEOOX0AUMBbIE
JJIs1 OLCHKH 3HAHUI, YMEHH I, HABBIKOB U (MJIH) OIbITA AeATEJbHOCTH, Xa-
PAKTEePU3YIOIIMX ITAaNbl GOPMHUPOBAHHMSA KOMIIETEHIUI B IIpoLiecce 0CBoe-
HHMS 00pa30BaTeIbHON NPOrPaMMBI

IIpuMepHbIe TeMBbI pepepaToB, J0KJIAA0B, Icce

1.

Knaccudukanusa tepMoB atoMoB. Teopus KpUcCTaIMyeckoro mnoss. Pac-
LICTUICHHE aTOMHBIX YPOBHEH B KPUCTAJUIMYECKOM T0JIe. AHAJIN3 paciie-
wieHus d- u f-ypoBHel B monsix pasnuuHod cummetpun. L{uc- u TpaHc-
BIIMSIHHE B KOMILUIEKCAaX IEPEXOIHBIX METAJLIOB.

OJNEeKTpOHHBIE COCTOSIHUS MousieKys. Knaccudukanus 37eKTpOHHBIX CO-
CTOSIHUI HEJIMHEHWHBIX MOJeKyJ. OnpeneneHue CUMMETPUH dJIEKTPOHHOU
BOJIHOBOM (DYHKLIMM JMHEUHBIX MOJIEKYJ. DJIEKTPOHHBIE COCTOSIHMS He-
JMHEUHBIX MOJIEKYJ, BBIPOXKJICHHBIE JJIsl BBICOKOCUMMETPUYHBIX KOH(U-
rypauuii siaep. Iddext Pennepa-Temnepa. Dpdekr Ana-Temnepa.
Konebanust mosiekys. Merto JiokaibHOM cumMeTpuun. OnpeneneHue Ko-
71e0aTeIbHOrO MPEACTaBICHUS MPOU3BOIBHON MHOTOATOMHOM MOJIEKYJIBI.
[IpencraBnenust omeparopa AWMNOILHOTO MOMEHTa M TpaBuia oTOOpAa.
[IpaBuna orbopa B K- u KP-cnekrpax. Iloctpoenne cummeTpu3oBaH-
HBIX KOOpPJIMHAT.

BiusiHMEe cuMMETpUM Ha NPOTEKAHME XMMHUYECKMX peakunid. Omnpenene-
HUE CUMMETPUM BO3MOKHOI'O NEPEXOAHOrO COCTOSIHUSA. OmpeneneHue
NyTe BO3MOXHBIX BHYTPUMOJIEKYJISIPHBIX MEPErpyNIUpoBOK. Mozenb
bennepa-IIupcona.

Kpucramisl u kBa3uKpUCTAIIIbl. OCHOBHBIE TUIIBI XWMHUYECKOW CBSI3U B
KpucTamuiax. I'oMoiecMUYECKHE U TeTEPOIECMUUECKHE CTPYKTYpbl. Kpu-
TEpHUN YCTOMYMBOCTU CTPYKTYp. KpucTammdeckue CTpyKTypbl KOOpAHU-
HAIlMOHHBIX coenuHeHuid. OO0mas XapaKTepucTUKa MOJEKYISIPHBIX KpHU-
ctaiioB. OCOOEHHOCTH OPraHUYECKUX KPUCTAIIOB.

IIpuMepbI BADHAHTOB KOHTPOJIBHBIX PadoT, TECTOB

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 1

s ykaszanabix Mmoiekyn (H,O, NO,, CO,, H,0,, NHj; HPO3) Hapucosarts
CTPYKTYPY, TPOU3BECTH OINTUMHU3ALMUI0O TE€OMETPHH C HCIIOJIb30BAaHHEM BCEX
JOCTYIHBIX JJIS JTAHHOTO THIIA METOJIOB (MOJICKYJISIPHON MEXaHHKH, TOJTyIMITH-
pudeckux, ab initio). Co3xark TabnHIly JaHHBIX IO SHEPTUH, JJIMH CBSI3EH U yT-



JOB JIA KaXA0ro mM<Ccrozaa. HOHY‘IE?HHI)I@ JAaHHBIC CPABHUTL MCKIY coboli u
CIIpaBOYHBIMH HAaHHBIMH. CI[CJ'I&TL BBIBOJL 00 3(1)(1)GKTI/IBHOCTI/I n aJCKBATHOCTHU
Pa3INYHbIX MCTOJOB.

3a‘leTHO-3K3aMeHaHHOHHLIe MaTepHaJIbl AJs HpOMe)I(yTO‘IHOﬁ aTreCcTalmu.

BOHpOCBI AJIA TIOATOTOBKH K 3a4€Ty

1.

AtomHas opoutaiib (AQO) MHOTORIEKTPOHHOTO aroMa. ToUHbIe U TIPU-
onxeHHble aHanuTruyeckne PyHkuuu AO. Atomuslie opOutans Cneiite-
pa — 3eHepa, nByxskcnoHeHuanbHble (DZ) u rayccoBckue AO. @opmu-
poBanue 6a3ucoB AO JIsi HEOMIIUPUYECKUX PACUETOB U TOTyIMITUPUYE-
CKHMX PAacyeTOB.

Monekynsipusie cuctembl. Mcnons3oanue npudmmkenuss CCII Xaptpu
— @oka B metoae MO JIKAO. OnHo351eKTpOHHOE ypaBHeHUE PyTaaHa
JUTSL 3aKPBITHIX 0005104eK. OHO- U MHOTOIEHTPOBBIE MHTEIPAIIbI MEKI-
JIEKTPOHHOT'O B3aUMOJICUCTBUA.

Hesmnupuueckue u noiyamnupudeckiue Meto sl pacueta. Beibop BAO
JUJISI HEOMITUPUYECKUX U TTOTYIMIIMPUUECKUX pacueToB. BO3MOXKHOCTH
pacdeTa CIEeKTpaJbHbIX XapaKTEPUCTUK MOJICKY. BiusiHue Ha pe3yibpTa-
ThI pazmepa BAO.

Hcnonb30BaHre ypaBHEHUI KIIACCUYECKON MEXAHUKH JJIs1 ONTMCAHUS MO-
JEKYJSIPHBIX cucTeM. MeToasl MoJiekyiisspHoi Mexanuku (MM). Onuca-
HHUE OCHOBHBIX THUIIOB B3aUMOJICMCTBUS B MOJIEKYJIIpPHOU cucteme. [1oHs-
THE CHJIOBOTO I10JIsI. Bl M Ha3HAYCHUS CUJIOBBIX mojie MM?2,
AMBER, BIO s pa3inyuHbIX MOJIEKYJISIpHBIX cucTeM. CpaBHEHUE Me-
toaa MM ¢ npyrumu pacyeTHbIMU METOIAMMU.

Mertons! dynkuuonana mnotHoctd DFT. CBsi3b nmosHo# sHEprus ¢ GyHK-
IIMOHAJIOM MaTPHI] JIEKTPOHHOM MoTHOCTU. Teopema Xosnbepra —Kona.
OOmeHHas U KOppemsIMOH-Hasl YacTH MoIHOU sHepruu. [lapameTpusanus
METOJA.

KBaHTOBO- XMMHUYECKHUI pacyeT JIEKTPOHHBIX U MOJICKYJISIPHBIX CITCK-
TpOB MoJieKyd. OCHOBHbBIE TOAXO/Ibl U TEOPETUUECKOE OOOCHOBAHUS JIJIsI
pacueta criektpoB YO, UK u SAMP.

MHoroanekTpoHHble aTOMbI. CIIUH-0pOUTaTh OJTHOAIEKTPOHHOMN BOJIHO-
Bol (pyHk1uu u aroma. Onpenenurens Cneittepa. Criocod 3a1aHus CIIUH-
opbuTanu aroma B MeToaax XapTpu u Xaptpu — @oka. CpaBHEHUE ABYX
Moaeneld. OTKPBITBIC U 3aKPBIThIE 000JOYKH.

MHOTO03IEeKTPOHHBIE aTOMBI. MEX3JIEKTPOHHOE OTTAIKUBAHUE U CITOCOOBI
€ro ydera npu pemennu ypasHenus Llpennnrepa. Meron camocormaco-
Ba"Horo noJist (CCIT) Xaptpu-®oka. OqHO3IEKTPOHHBIE YPaBHEHUST Xap-
Tpu -Poka. OJTHO- U ABYXAJIEKTPOHHbIC UHTETPAJIBI.
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9. OnnonnexkTpoHHOE ypaBHeHue Pyraana. Heammnupuueckue MeToIbl pac-
yeTta Mosieky. [Ipubnvkenasie popmbl aToMHOM opOuTaiu. Beibop Oa-
3uca atoMHbIx opouraneit (bAO). Mcnonb3oBanue npuMuTUBHBIX (STO —
NG) u cxaThix BajneHTHO — paciuerieHHbIX (STO M-NPG) BAO rayc-
coBckoro tuna. Bkimouenne B BAO nonsipu3aiiuoHHbIX U TP Py3HBIX
AO.

10.MonekynsipHbie cucTeMbl. [[puMeHeHe TEOPUU CUMMETPHUH JJIsT TI0-
CTPOEHUS MOJICKYJIIPHBIX BOJHOBBIX (DYHKIIMA. DJIEMEHTHI M OTIepaIiuu
cuMMmeTpur. Toueunsie rpynmnbl cuMMeTpun. CBA3b MOJIEKYISIPHON CUM-
METPHUHU C TUIIAMU HEMPUBOJUMBIX NIPEACTABICHUN HA MPUMEPE MOJIEKY-
el NH3.

11.Mounekynsipusie cucteMbl. Mcnonb3oBanue npudmmkenuss CCII Xaptpu
— ®oka B metoae MO JIKAO. OnHo35IeKTpOHHOE ypaBHEHUE PyTaaHa
JUTSL 3aKPBITHIX 0005104eK. OHO- U MHOTOIIEHTPOBBIE MHTETPAIIBI MEKI-
JIEKTPOHHOT'O B3aUMOJICUCTBUA.

12.Hesmmniupudeckue u NolyaMnupudeckre Meto sl pacyeta. Beioop BAO
JUIS HEAMITMPUYECKUX U TTOYSMIIMPUYECKUX PACUETOB. XapTpH-
DOKOBCKHUH MPEAET TOUHOCTU HEAMITUPUUECKUX PACUETOB.

13.B03MOKHOCTB pacueTa CEeKTPaIbHBIX XapaKTePUCTUK MOJIEKY. Bo3-
MOHOCTb pacyeTa CTPYKTYPHBIX, GU3UYECKUX U TEPMOTUHAMUYECKUX
XapaKTEepUCTUK MOJIEKY. BinsHue Ha pesynbraTthl pazmepa bAO.

14 . Hesmnupuueckue MeToabl pacuera. JJOCTOMHCTBA M HEAOCTATKH. DJIeK-
TPOHHAsI KOPPEJSLHUS U €€ BKJIJl B MOJHYIO SHEPTUIO CUCTEMBI. MeTo1bl
y4deTa 3JeKTPOHHOU Koppeasauud. MeToa KOHPUTypalMiOHHOTO B3auMO-
nerictBus (Cl). Meron teopun Bo3myuienuid Memiepa-Ilneccera (MP).
Bo3My1ieHus BTOpOro U Y€TBEPTOrO NOPSJIKA.

15.Ypasuenue CCII MO JIKAO Pyraana. [Tomyamnuprudeckue METOJIBI €T0
pacuera. Y4eT uHTErpajioB nepekpoiBaHrs. OCHOBHBIE MOJIOKEHUSI METO-
na INDO. Paznuunsie Buabl napamerpusanuu metogaa INDO . Heo0xo-
JTUMBbIE HMCXOJIHBIC JAaHHBIC JUIsl pacyeTa OJTHO U JIBYXDJIEKTPOHHBIX UHTE-
rpajioB. JIoCTOMHCTBAa U HEAOCTATKUA METO/IA.

16.Ypasuenue CCII MO JIKAO Pyrtaana. [Tonyamnupudeckue METOIbI €r0
pacueta. OcHoBHBIE nToNoxkeHus Metojia CNDO. Paznuunbie BUibI apa-
Metpuzanuu Metojga CNDO. Bo3MoKHOCTh pacueTa BO30YKJIEHHBIX CO-
crosiuil (CNDO/S). HeobxoauMbie MCXOHBIC TAHHBIC JJIS1 pacdeTa O/l-
HO U JIBYX3JIEKTPOHHBIX HHTETPAJIOB.

17.Ypasuenue CCII MO JIKAO Pyraana. [Tonyamnupudeckue METOIbI €r0
pacuera. [IpeneOpexkenre 1ByxaToMHbIM Au(hepeHITnaIbHbIM TePEKPhI-
BaHueM. OcHoBHBIE TTo10keHusT MeToJ1oB MNDO u AMI1. JloctouncTBa
Y HEJIOCTATKH.

18.MeTtonb! pacueta mosekyia. OMHOIIEKTPOHHbBIE ypaBHeHHs PyTaana. On-
HO- U MHOTOIICHTPOBBIEC KYJIOHOBCKHE 1 OOMEHHBIC WHTETPAJIbI U UX
BKJIJIBI B TIOJIHYTO dHEPTHIO0. CIIOCOOBI COKpAIEHUS UX YHCIIa B TIOJIYIM-
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MAPUYECKUX METOIAX

19.1Tonyamnupudeckue MeToabl pacueta. Hyneroe nuddepenimaibHoe me-
pekpbiBanue. HapylieHue nHBapuaHTHOCTH ypaBHEHUs PyTaaHa k omnepa-
uusm cumMmetpu. Metoa CNDO.

20.Ucnonp30BaHne ypaBHEHUHN KIIACCUYECKON MEXAHUKH JJIS ONTMCAHUS MO-
JEKYJSIpHBIX cucTeM. MeToasl MosieKyJisipHOil Mmexanuku (MM). Onwuca-
HU€ OCHOBHBIX THUIIOB B3aMMOJICUCTBUS B MOJIEKYJIApHOU cucteme. [1ons-
THE CHUJIOBOIO I10JIs1. BBl ¥ Ha3HaYeHUs CHJIOBBIX mojer MM?2,
AMBER, BIO 151 pa3nuyHbIX MOJEKYJISIpHBIX cucTeM. CpaBHEHUE Me-
toga MM ¢ npyruMu pacyeTHBIMHA METOJIAMH.

21.Metonas! pynkunonana miotTHoctd DFT. CBsi3b monHO# sHEprus ¢ GyHK-
IIMOHAJIOM MaTpHIl NEKTPOHHOMU TioTHOCTH. Teopema Xo3u6epra —Kona.
OOMeHHas 1 KOppesIIMOH-Hasi YacTH MOJIHOM 3Hepruu. [lapamerpuzanus
METOoJA.

22.KBaHTOBO- XUMHYECKOE OIPEAETICHUE YaCTOT KoeOaHuil CII0KHOM Mosie-
Kysbl. Hopmanbhblie konebanus. CHMMETpHsl HOpMaJIbHBIX KOJIeOaHUi.
Pacyer konnuecTBa KoneOaHU C MOMOIIBIO TEOPUH TPYII Ha IPUMEPE
MosIeKyIsl H2S mnm mro6oit 1pyTofi..

23.KBaHTOBO- XUMHUYECKHI pacdeT JIEKTPOHHBIX U MOJIEKYJISPHBIX CIEK-
TpoB MoJieKyd. OCHOBHbBIE TOAXO/Abl U TEOPETUUECKOE OOOCHOBAHUS JIJIsI
pacueta criektpoB Y@, UK u AMP.

24 KBaHTOBO- XUMHUYECKHI pacueT TeTIOT XUMHUYECKON PEeaKINK B HEAMITH-
PUYECKUX U TOTyIMIUPUUECKUX METOAAX.

Kpurepumu oneHuBanus pe3yJibTaToB 00yUeHHUs

«3aUT€HO»: CTYACHT BJIAJCET TECOPETUYECKUMM 3HAHUSMHU [0 JAaHHOMY
paszeny, 3HaeT U MOHUMAET U3YUYCHHBIE KOHUENIMNA U TEOPUH, JTOIYCKAeT He-
3HAUUTEIbHBIE OMMOKH; CTYACHT yMEET MPABUIBLHO OOBSICHATH MaTepual, WJi-
JIOCTPUPYS €T0 NMPUMEpaMu, YMEET apryMEHTUPOBATh COOCTBEHHYIO TOUKY 3pe-
HUSL.

«HE 3a4YTEHO»: MaTeprall HE YCBOEH WJIM YCBOEH YACTUYHO, CTYACHT 3a-

TPYIHSETCSA MPUBECTU NPUMEPHI MO JAHHOMY pas3zeily, JOBOJBHO OTPAHUYCH-
HbII 00bEM 3HAHMM MPOrpaMMHOI0 MaTepHaa.

OrneHOYHBIC CpEACTBA IS MHBAIK/IOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXK-
HOCTSIMH 3JI0OPOBBSI BHIOMPAIOTCS C YUETOM HMX MHIAUBUAYATBHBIX MCUXO(pU3HYE-
CKHUX OCOOEHHOCTEM.

— MpU HEOOXOAMMOCTH MHBAJIUIAM W JIUIAM C OTPaHWYCHHBIMU BO3MOXK-
HOCTSIMH 37I0POBbsI TIPEJOCTABIISICTCS JOMOJHUTEIIBHOE BPEMS JJIS ITOATOTOBKH
OTBETA Ha DK3aMEHE;

— TIPH TMPOBEACHUU TMPOICTYPhl OLICHUBAHUS PE3yJIbTATOB OOyUCHUS WH-
BaJIMJIOB U JIUI[ C OIPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI ITPEIyCcMaTprBa-
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€TCsI UCTOJIb30BAaHUE TEXHUUECKUX CPEACTB, HEOOXOIMMBIX UM B CBSI3U C UX UH-
JTUBUAYaTbHBIMU OCOOCHHOCTSIMU;

— IIPU HEOOXOAUMOCTH JJI1 O0YYaIOIINXCs C OTPaHUYEHHBIMU BO3MOYKHO-
CTSIMM 37I0POBbsSI M1 MHBAJIUJOB IPOLEAYpa OLEHUBAHUS PE3YyIbTaTOB 00YyYEeHUS
10 JUCIUILIMHE MOXET MPOBOJUTHCS B HECKOJIBKO 3TAIIOB.

[Ipouenypa oueHUBaHUS PE3yJIbTATOB O0YYEHUs MHBAIHUJIOB U JUI C OT-
PAaHUYEHHBIMH BO3MOKHOCTSIMU 3J0POBbS IO JUCLUUILIMHE (MOZYJO) Ipeny-
CMaTpUBaeT MpeaocTaBieHne nHpopmanuu B popmax, aganTUPOBAHHBIX K OT-
pPaHUUYEHUSIM UX 3I0POBbs U BOCTIPUATHUS HHPOPMAIUH:

JUtst TiL ¢ HapyIEHUsIMU 3PEHUS:

— B IEYaTHOU (hopMe YBEJIMYEHHBIM HIPUDTOM,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JUIst L ¢ HapyLIEHUSAMU CIIyXa:

— B mIeyaTHoi (opme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JUIst L ¢ HapyLIEHUSIMU OTIOPHO-/IBUTATEIBHOTO anmapara:

— B IeyaTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepedeHb MOKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT
KOHTHUHT€HTa 00y4aromuxcs.

5. IlepeyeHb OCHOBHOM U JONOJHUTEIbLHON Y4eOHOH JIMTEPaTYypPhl, HE00XO0-
AUMOM 1JISI OCBOCHUS TUCUMIIIMHBI (MOTYJIs1)

5.1 YueOnasi auTeparypa

1. Hupenbcon, B.I'. KBantoBas xumusi. MoyieKyibl, MOJIEKYJIIPHbIE CUCTEMBI U
TBEpJbIC TeNa [ DNeKTpOoHHBIN pecypce] : yueOHoe mocobue / B.I'. [lupenbcoH.
— OnektpoH. naH. — Mocksa : UznarensctBo "Jlaboparopus 3uHaHuit",
2017. — 522 c. — Pexxum poctyna: https://e.lanbook.com/book/94104

2. B.T. Hupenbcon. KBanToBast xumusi. MoJeKyJibl, MOJIEKYJISIPHBIE CUCTEMBI U
TBEpJble TeJa: yueOHoe nmocooue s cTyaeHToB By30B M. : BUHOM. Jla6o-
paropus 3HaHuu, 2010. - 495 c.

3. Xonana A. MoJieKyiabl U MOJIETH : MOJIEKYJISIpHas CTPYKTypa COEIMHEHMI
AJIIEMEHTOB IJ1aBHBIX rpyni / niep. ¢ anri. I'. B. 'upuyesa, H. Y. I'upuueBoii .
- M. : URSS : [KPACAH/], 2011. - 382 c.

4. MuunkuH, Bragumup Hcaakouu, b. S. Cumkun, P. M. Munses. Teopus
CTPOEHUS MOJIEKYJ : yueOHOe TTOCOOUE I CTYJICHTOB BY30B / - 2-€ U3., TIe-
pepad. u gom. - PocroB u//] : ®enuke, 1997. - 558 c.

5. I'puboB JI.A. DneMeHThl KBaHTOBOW TEOPUU CTPOEHUS U CBOMCTB MOJIEKYII. —
Wnrennekt, 2010, 312 c.
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https://e.lanbook.com/book/94104

5.2. Ilepuoanyeckas Jureparypa

1. Bba3el nanubix kommnauuu «Mct Bero» http://dlib.eastview.com
2. XypHan cTpyKTypHOM XUMUHU
3. KoopauHaryonHast XMMHsI

5.3. UnuTepHeT-pecypchl, B TOM YHCJe COBPEeMEHHbIE NPodeccuoHaIbHbIE
0a3bl JaHHBIX U HH(POPMAIUOHHBIE CIIPABOYHbIE CHCTEMbI

Jy1eKTPOHHO-0ubnoTeunbIe cucrembl (IBC):

1. 9bC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH»
www.biblioclub.ru

2. OBC «ZNANIUM.COM» www.znanium.com

3. OBC «JIAHb» https://e.lanbook.com

IIpodeccunonanbubie 0a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Hayunas anekrponHnas 6udnuorexa (HOB) http://www.elibrary.ru/
Springer Journals https://link.springer.com/

zbMath https://zbmath.org/

"Jlektopuym TB" http://www.lektorium.tv/

N o ok~ wbdE

Pecypchbl cBOOOTHOTO 1OCTYNA:

http://www.gaussian.com
http://www.gchem.ru/
http://www.msg.ameslab.gov/gamess/
http://quant.distant.ru

e

Co0OcTBeHHbIE )JIEKTPOHHBbIE 00pa3oBaTebHble © HHGOPMALIMOHHbIE
pecypeni KyoI'y:

1. Cpena MOayIbHOTO qUHAMHYEcKoro oOyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX TUIAHOB, y4eOHO-METOIMYECKUX KOMILJIEKCOB, My0OJIMKa-
it u kordepennuii http://mschool.kubsu.ru/

3. bubnmoreka HHPOPMAIIMOHHBIX PECYPCOB Kadenapsl HHPOPMAITMOHHBIX
oOpasoBaTensHBIX TexHosorui http://mschool.kubsu.ru;

4. DnextpoHHBIN apxuB gokymeHToB KyoI'Y_http://docspace.kubsu.ru/

5. DIEeKTpOHHBbIE 00pa3oBaTeIbHbIEC Pecypchl Kadeapsl HH(OPMAIMOHHBIX

CUCTEM U TexXHOJIOTHH B oOpazoBanuu KyOI'Y u HaydHO-METOAMYECKOTO KYp-
najia "LIIKOJIBHBIE I'OJIbI" http://icdau.kubsu.ru/

14


http://dlib.eastview.com/
http://www.biblioclub.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
https://link.springer.com/
https://zbmath.org/
http://www.lektorium.tv/
http://www.gaussian.com/
http://www.qchem.ru/
http://www.msg.ameslab.gov/gamess/
http://quant.distant.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus sl 00y4arOmUXCsl M0 OCBOEHUIO TUCHMILIHHbI
(MoayJin)

MeToauyeckue yKa3aHusi H PeKOMEHAAIMU K CO31aHMI0 Npe3eHTAIlUuH 110
TeMe MArucTePCKoii padoThl JAJIs1 YCTHBIX U CTEHJA0OBBIX HAYYHBIX IOKJIA10B.

IIpn co3pmaHuy MyJIBTUMENMMHOM NPE3EHTALMU CIEAYET PYKOBOACTBO-

BaTbCA CIICAYIOINNMUA ITPUHOUITAMMA

[Ipexne yeM mpucTynuTh K paboTe HaJl Mpe3eHTAlUEH, clieTyeT JOOUThCS
MOJTHOTO TOHUMAaHHUSI TOTO, O YEM BBl COOMPAETECH PACCKA3BIBATD.
[Ipe3eHTanus 0KHA OBITH KPATKOM, TOCTYIHOM M KOMITIO3ULIMOHHO I€-
JIOCTHOM.

B mpeseHTanuu He TOJDKHO OBITH HUYETO JUIIHETo. Kaxxaplid ciaitn go7-
JKEH TIPEJICTaBIIATh COO0O0W HEOOXOAMMOE 3BEHO MOBECTBOBAHUS U Pabdo-
TaTh Ha OOIIYIO UCIO TPE3CHTAIUU.

[IpoAOMKUTENBHOCTD MPE3EHTALIMKU CO CIIEHAPUEM JIOJKHA COCTABIIATH HE
6onee 20-30 munHyT. [ AEMOHCTpAlMK HY>KHO MOJTOTOBUTH MIPUMEPHO
20-25 cnaiioB (moka3 OJHOTO Cjaiia 3aHUMAaeT OKOJO | MUHYTHI, ILTIOC
BpeMsI IJI1 OTBETOB Ha BOMPOCHI CIYIIATENECH ).

He neperpyxaiite ciaiapl JUIIHAMHA AeTansiMu. MHorma mydme BMecTo
OJITHOTO CJIO’KHOTO CIIaiiJla PEACTaBUTh HECKOJIBKO MPOCThIX. He crmenyet
NBITAThCA "'3aTOJIKATh" B OJIMH CJIAM CIUIIIKOM MHOTO UH(pOpMAIIUH.
Cnempddextsl JOKHBI ObITH CBEICHBI K MUHUMYMY M HCIOJIb30BaTh
TOJIBKO C ILIEJbI0 MPUBJICYb BHUMAHUE 3PUTENSA K KIOYEBBIM MOMEHTAM
JIEMOHCTpaLHH.

Heobxoaumo moanepXuBaTh €IUHBIA CTWIb TpElCTaBlieHus WHMOpMa-
LUH.

HIpudTel peKOMEHIyeTCsl HMCIOJb30BaTh CTaHAapTHBIC - Times, Arial.
Jlyumie Bcero OrpaHUYUTHCS MCTOJIB30BAHUEM JBYX WA TPeX MIPUQTOB
JUTS. BCEH MPE3CHTALUU.

Bcs mipeseHTaIus BBIMOTHSAECTCS B OAHOM IIBETOBOM IMAJIUTPE, OOBIYHO Ha
0a3e ogHOro 1adI0Ha.

Nudopmariust 1o/KHA OBITH IO BO3MOXKHOCTH TMPEJICTaBJICHA B BUJE Tpa-
(bUKOB, CXeM, TAOJIUI] WJIH CIIUCKOB.

MeToauyeckue peKOMeHIAIUN MPeNnoaBaTe IsIM 10 MeTOAMKe MPOoBeIeHUs
OCHOBHBIX BHI0B Y4€OHbIX 3aHATHH
Jleknun
Memoouxa umenus nrekyui
Jlextu SIBISIFOTCS OTHAM W3 OCHOBHBIX METOJIOB OOYYEHHUS TI0 JTUCITUTIIINHE,
KOTOPBIE JIOJKHBI pelIaTh CIEAYIOLIUE 3a0auH:

— M3JI0KUTh BAKHEUIIMM MaTepuaa NpOorpamMMbl Kypca, OCBEIIAIOINNA OC-

HOBHBIC MOMCHTHI,
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— pa3BUTh y CTYIEHTOB IMOTPEOHOCTh K CAaMOCTOSITENIbHOM paboTe Haj
y4eOHOM M HAyYHOU JTUTEpaTypOH.
I'maBHOM 3aauel KaXJAOW JIEKIUU SIBJISIETCS PACKPBITHE CYIIHOCTH TEMBI
Y aHAJU3 €€ TVIABHBIX ITOJIOKEHNU. PekoMeHyeTcs Ha NepBOM JIEKIIMU TOBECTH
10 BHMMAaHUs CTYJIEHTOB CTPYKTYypY Kypca M €ro pasleibl, a B JAJIbHEUIIEM
YKa3bIBaTh HAYAJIO KAKJIOI'O pas/iela, CyTh M €ro 3aJayu, a, 3aKOHYHUB U3JI0XKE-
HUE, NOJIBOJUTH UTOT TIO 3TOMY pa3Jieny, YTOObI CBSA3aTh €r0 CO CIEAYIOLIUM.

Cooepoicanue nexyuti

ConeprkaHue JEKIU onpenenserca paboueit mporpammoii kypca. Kpaiine
JKeJaTelIbHO, YTOObl KaXKJasi JICKI[MSl OXBaThbiBajla M MCUEPIbIBAIA ONpPEIETICH-
HYI0 TEMYy Kypca U MpEACTaBisia COOOM JIOTMUECKH BIIOJIHE 3aKOHUYEHHYIO pa-
6oty. Jlydiie cokpaTuTh TeMy, HO HE JIOIyCKaTh MepephiBa €€ B TAKOM MECTE,
KOT'JIa OCHOBHAsI UJes €llI€ MOJHOCTBIO HE PACKpbITA.

JlaGopaTopHble 3aHATUA

Memoouka nposedeHust 1a60pamopHvIX 3aHAMUU
[enssmMu mpoBeieHHsI TaOOPATOPHBIX PaOOT SABIIAIOTCS:
— YCTaHOBJICHHE CBSI3€M TEOpUU C MPAKTUKOW B (OpME IKCIIEPUMEH-
TaJbHOT'O MOJATBEPKACHUS TOJI0)KEHUI TEOPHUH;
— 00y4eHHE CTYJIEHTOB YMEHHUIO aHAIW3UPOBATh MOJIYUYCHHBIE PE3Yib-
TaThl;
— KOHTPOJIb CAMOCTOSITENBHOM padOThI CTYJIEHTOB IO OCBOEHUIO KypCa;
— o0yueHue HaBbIKaM MpodeCcCUOHANBHON JeATEIbHOCTH
[enu nabopaTopHOro MpakTHUKyMa JOCTUrAlOTCS HAWIydlIUM OoOpa3oM B
TOM CJIy4ae, €CJIM BBINOJHEHUIO 3KCIEPUMEHTA NPEAIIECTBYET ONpEACICHHAs
NOJIFOTOBUTENIbHASL BHeayauTopHas padora. [losToMy mpenojaBatens 00s3aH
JIOBECTH JIO BCEX CTYJIEHTOB TpayK BHITIOJHEHUS JTaOOPAaTOPHBIX PaboT C TeEM,
YTOOBI OHHA MOTJIM 3aHMUMAThCS IEJICHAMPABICHHOMN JTOMaITHEH TTOITOTOBKOM.
Ilepen HauanOM OYEPEIHOTO 3AHIATHUS MPENOJABaTENb JOHKEH YAOCTOBE-
PUTHCA B TOTOBHOCTH CTYACHTOB K BBIIOJIHEHHIO JJA0OPATOPHOU pabOThI MyTeM
KOPOTKOr0o coOeceloBaHUs U MPOBEPKU HAMYUS Y CTYACHTOB 3arOTOBJICHHBIX
MPOTOKOJIOB MPOBEECHUS PaOOTHI.

Yka3aHnus 10 caMOCTONATEILHOM padoTe.

CamocrositenbHas pabota cocraBiser He MeHee 50% OT BpeMeHH, OTBO-
TUMOTO Ha W3y4YeHHE AMCHUIUIMHBL. [Ipm camocTosTenpHOW paboTe CTYASHT
JOJDKEH O3HAKOMHTBCS ¢ OCHOBHBIMU Y4Y€OHWKAMU W YYCOHBIMU TOCOOHSIMH,
JOTIOJTHUTENHHOU JIUTEPATYPON M MHBIMU JIOCTYITHBIMU JINTEPATYPHBIMUA UCTOY-
Hukamu. [Ipu pabote ¢ murepaTypoit Mo KOHKPETHBIM T€MaM Kypca, B TOM YHC-
Jie yKa3aHHBIM ISl CAMOCTOSITEIIbHON MPOPa0OTKH, OCHOBHOE BHUMAHHE CIIETY-
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CT YACIATH Ba)KHEHUIIIMM IMOHATHUAM, TCPMHUHAM, OIIPCACICHUAM, IJIA CKOpGI‘/’IHIC-
I'o YCBOCHUS KOTOPBIX HGJIGCOO6pa3HO BCCTH KpaTKI/IfI KOHCIICKT.

7. MaTepuaIbHO-TeXHHYECKOe ofecrnevyeHue 1o JUCHUILIUHE (MO1Y-

JI10)

HanmMmenosanune crienu-
ABbHBIX TOMEIICHUN

OcHAaIIIEHHOCTH CIEIH-
AbHBIX TOMEIICHUH

IlepeueHb IMLIEH3UOHHO-
ro IPOrpaMMHOT0 06ec-
NIEYEHUS

VYyebHble ayIUTOPUU JIs
MIPOBEAECHHUS 3aHATHIA
JIEKIIMOHHOTO THUIIA

Mebenb: yuebHnas me-
oenb

TexHuueckue cpeacTra
OOy4eHHUS: UHTEPAKTUB-
Hasg nocka SMART
Board, xopoTtkodokyc-
HBI UHTEPAKTUBHBIN
MPOEKTOpP, HOYTOYK, Me-

noBas gocka (aya. 422C).

Microsoft Windows, Mi-
crosoft PowerPoint

VY4eOHble ayTUTOPUH IS
MPOBEICHUS 3aHITUI
CEMHUHAPCKOTO THIIA,
IPYIIOBBIX U UHIUBHIY-
aJbHBIX KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIS U
IIPOMEKYTOYHOU aTTe-
CTaluu

MeGenb: yueOHast Me-
oenb

TexHn4eckue cpeacTna
OOy4EHHUS: UHTEPAKTUB-
Has nocka SMART
Board, xopoTtkodokyc-
HBbI UHTEPAKTUBHBIN
MPOEKTOpP, HOYTOYK, Me-

noBas jocka (ayn. 422C).

Microsoft Windows, Mi-
crosoft PowerPoint

VY4eOHble ayTUTOPpUH JJIsT
MPOBEICHUS J1abopaTop-
HBIX paboT. Komibto-
TEPHBIE KITACCHI.

MeGenb: yueObHast Me-
0eJb

TexHu4YecKne cpencTa
OOy4eHHUs: TEpPMUHAIIb-
HBIC CTAHIIMH C OTIepa-
MUOHHOMU CUCTEMOU
Windows u HeoOx011-
MBIM ITPOTPAMMHBIM

oOecrieueHueM (ay.
103).

Microsoft Windows, Mi-
crosoft Office (Word,
Excel, PowerPoint),
ACD Labs Chemsketch
freeware, GAMESS,
HyperChem 8.0,
MOPAC

YueOHbIC ayTUTOPUH IS
KypCOBOTO TIPOEKTUPO-
BaHUs (BBITOJHECHUS
KYPCOBBIX paloT)

Mebenb: yuebHnas me-
oeIb

TexHnudeckue cpeacTna
o0y4YeHUs: KOMITBIOTEP-
Hasl TEXHUKA C BO3MOXK-
HOCTBIO MOJKITIOYCHUS K

Microsoft Windows, Mi-
crosoft Office (Word,
Excel, PowerPoint),
ACD Labs Chemsketch
freeware, GAMESS,
HyperChem 8.0,
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cetn «HTEpHET» U AOC-
TYTIOM B 3JIEKTPOHHYIO
nH(pOpMaIIMOHHO-
00pa30BaTEIbHYIO CPEIY
YHUBEpCUTETA (MIPOBO/JI-
HOE COEeIMHEHNE U Oec-
MIPOBOTHOE COCTUHEHUE
o texaojorun Wi-Fi).
(ayn. 428c, 431¢)

MOPAC
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