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Paboyas mporpamma auctmmivHel «TeopeTHYecKHe METOINBI B XUMHUY
COCTaBJIEHa B COOTBETCTBHH C Y4eOHBIMU IUIAHAMHU [0 HAIPABJIEHHIO NTOATOTOBKH
18.04.01 Xumuueckas TexHosorus (mpoduib — « XUMHUUYECKast TEXHOJIOTUS XUMUKO-
(papManeBTHUECKUX TMPenapaToB M KOCMETHUYECKHX cpeacts») mwis 2023 rona
npuémMa 1o o4Hoi popme 00yUeHMs.

CocraBuress:

npodeccop kadenpsr o6meit pruznueckoit

1 OpraHu4eCcKou XUMHH, e

J.X.H. c%/’ E.C. KapramuHckas

(moamnucse)

Pabouasi mporpaMma paccMoTpeHa M MPHHATA Ha 3acefaHu Kadeapbl OBIIe,
(bu3uecKoil 1 opraHuYecKol XuMuH.
TIpotoko o1 « o » LLU«/WI[ ‘z 2023 roga Ne f

3aBenyromuii kadeapoii ﬁ//ﬁ o E.W. BoakoBa
(nommcs) (®.H1.0.)

PaGoyas nporpamMma ogoGpena yue0H0-MeToOIHYeCKO# KOMHCCHEI
[I'OVYBIIO «IOHHTY» no Hanpasnenuto noarotoBkyu 18.04.01 Xumuueckas
TE€XHOJIOTUS.

IIpotokoin ot «z/% » éé'»&/’ m i 2023 roma Ne j

[Ipencenarens ////é/"/ _ B.B. IllanoBanioB

(noanuce) (®.1.0.)

Paboyas mporpamma mpogaena s 20 rojga npuéMa Ha 3acelaHuu
Kahenper obuieit, GrU3nUecKoil ¥ OpraHuYecKoil XUMHUH.
IIpotokoin oT « » 20 roga Ne

3aBenyromuit kadeapoii

(noamuce) (®.1.0.)

PaGouast mporpaMma mpomstena ans 20 roja mpuéMa Ha 3aceiaHUM
Kadenpel 001meil, GU3MUecKOl U OPraHNYecKOl XUMHH.

ITpoTokoi ot « » 20 roma Ne

3aBenyromuii kadempoii

(nonmnuce) (®.1.0.)

Pabouasi nporpamma mpopsiena mns 20 roxa npu€éMa Ha 3acelaHuu
Kadenpel 001meit, hu3nueckoil 1 OpraHUYeCcKOi XUMHUL.

IIpotokoi ot « » 20 roga Ne

3aBenyromuit kadenpoii

(nmoamuce) (®.1.0.)



1 OBBEKT, HEJIb U 3AIAYA OCBOEHUA JUCIIUITJINHBI

JlucuuiuiiHa paccMaTpHUBAET BOIPOCHI, CBSI3aHHBIE C MOJEJIMPOBAHUEM H
pacyeToM CBOMCTB XUMMUYECKUX COCIUHECHUN.

[lenpto mpenopaBaHWs AMCLMIUIMHBL SABISAETCA: (POPMUPOBAHUE HABBIKOB
MOJICJIMPOBAHUSl XMMHUYECKUX COCIWHEHUW, PEJAKTHPOBAHUSA M aHalu3a T'€OMETPUU
TPEXMEPHBIX MOJENEN MOJIEKYJ, a TAKXKE U3YYEHHE MOJIXOJI0B K pacueTy KOHKPETHBIX
(bU3UKO-XMMHUYECKHX 33/1a4u Ha 0a3e UCCIeI0BaHUS MMOTYYEHHBIX MOICIICH.

B pe3ynbpTaTe 0CBOCHUS TUCHUILIIUHBI CTYACHT JI0JKEH

3HATh

- OCHOBHBIE BBIYHMCIUTENIbHBIE METOABl M CIIOCOOBI pEIIeHus 3ajad
KOMITBIOTEPHOW XUMUH;

- METO/Ibl MOJIEJIMPOBAHUS JUHAMUKHA MOJIEKYJISIPHBIX CTPYKTYP;

— METO/bl pEIICHUs 3a/Jad, CBA3AHHBIX C pacu€raMd TEeOMETpUU U
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI: METOJ MOJIEKYJISIPHBIX OpOUTasell, HEeAOMIUPUUECKHUE
METO/Ibl, IOJy3MIIUPUUECKHE METOIBI;

YMETh

- BBIIIOJIHATH ITOCTPOEHUE ABYMEPHBIX M TPEXMEPHBIX MOJEIIEH MOJIEKYJ C
ucnosbzoBanueM nporpamm ChemDraw u HyperChem,

— pacuéTsl PU3NKO-XUMUUECKUX mapameTpoB B nmakere Mopac200;

BIIAJIETh

- IPUHIUIIAMH TOCTPOCHUS MOJEIEN MOJEKYJ XMMUYECKUX COCIUHEHUMN B
Pa3IMYHBIX TPOrPAMMHBIX AKETAX;

— METOAMH  KBAaHTOBO-XMMHUYECKHX pAcy€TOB 3HAYEHUH MapaMeTpPOB
MOJIEKYI;

— AHAJIM30M pEe3yJbTAaTOB TEOPETHUYECKUX pPACUETOB, MOJYyYaeMbIX B XOJ€
UCIIOJIB30BAHUS COBPEMEHHOM BBIUMCIUTEIBHON TEXHUKH.

[lepeuncriennbie pe3yabTaThl 00YyUEHHS SIBISIFOTCSI OCHOBOM Ui (hOpMHUpPOBaHUS
CIIEIYIOIINX KOMIIETECHIM:

- CriocoOHOCTh OPraHU30BBIBATH CAMOCTOSATEIBHYIO M KOJJIEKTUBHYKO HAy4YHO-
UCCIIEIOBATENbCKYI0 paboTy, pa3palaTeiBaTh IUIaHBI W MPOTPAMMBI  IPOBEIACHHUS
HAaYYHBIX UCCIICIOBAaHUH U TeXHUUECKuX paspadorok OIIK-1);

- OGnaganue crnocoOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PELICHUS TIPU
pa3paboTKe TEXHOJIOITMYECKUX IPOLIECCOB, BBIOMpAaTh TEXHUYECKHE CpENCTBA U
TEXHOJIOTHH C YYETOM HKOJIOTMYECKUX IOCIEICTBUN MX MPUMEHEHUs, CIIOCOOHOCTHIO
UCIIONIb30BaTh TIpaBUiia TEXHUKU OE30MaCHOCTH, MPOU3BOACTBEHHOW CaHUTAPHUH,
HIOYXKapHOW 0E€30MacHOCTH U HOPMBI 0xpanbl Tpyaa (ITK-2).

2 MECTO JUCIHUILINHBI B OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMME

JlucuuIInHa OTHOCUTCS K 4acTH, (GOPMHUPYEMOH y4aCTHUKaAMH 00pa30BaTeIbHBIX
otHoueHu# broka 1 nucnumiuH (MoIyiei) yaeOHOTo TIaHa.

bazupyercst Ha 3HaHMSIX, YMEHHUAX U HaBBbIKaX, KOTOPbIE CTYJAEHT MpUOOpeI Mmpu
OCBOGHHHU TPEIIIECTBYIONUX IUCHUIUIMH: «Opranuueckas xumus», «dusmdeckas
XUMHS», «BpIciias MmaTreMaTuka».

3HaHUs, YMEHUS U HaBbIKU, IPUOOPETEHHbIE TPU OCBOCHUU JAHHOM TUCIUIUINHBI,
pean3yroTcs CTyI€HTOM MPHU MPOXOKIACHUH rOCYJapCTBEHHOM UTOrOBOM aTTecTalluu 1
NOJTOTOBKE KBAIM(PUKALMOHHON pabOThl MarucTpa.



4

3 CTPYKTYPA U COAEP KAHUE JUCHUIIVINHBI

3.1 PacnpenesieHre y4eOHBIX 4YaCOB 10 TeMAaM AMCIHUIIMHBI U BUIAM 3aHATHI

HaunmenoBanue temsl
(conepxaTenbHbIX MOIYJIEH)

KonnuecTBo yacoB

Bcero

B ToMm uncjie

Jlexun

JlabGop.

IIpakr.
(Cemun)

CP

Tema 1. OcHOBHBIE TIOHSITHA H
OTIPE/ICIICHUSI KOMITBIOTEPHOH XHMHUHU.
Hcnonb3yembie Cpe/ACTBa,
porpaMMHOE 00ECIIEUeHHS] U METObI

10

Tema 2. DiaeMeHTHI  KBaHTOBOU
MEXAHUKHU U TEOPUU CTPOCHUS MOJIEKYIL.
Hcxonnple  IOJOKEHUSI  KBAHTOBOH
MexaHuku. YpaBHenue lllpenunrepa.

10

Tema 3. HccnemoBaHue MOBEPXHOCTH
MOTECHIIMAIbHOM SHEpPruu
MOJIEKYJISIPHBIX cucTeM. OnTuMu3zanus
r€OMETPUM MOJIEKYJISIPHON CUCTEMBI.

10

Tema 4. MoaenupoBaHHE JIWHAMUKHU
MOJIEKYISAPHBIX CUCTEM. Meron
MOJIEKYJISIDHOM  TWHAMUKH. Meroxn
OpOYHOBCKOTO  JBIKEHHS.  MeTton
MonTte-Kapiio.

10

Tema 5. Merog  MOJIEKYJSIPHBIX
opbutaneii. Hesmnupuueckre METOIBbI.

12

Tema 6. [Tonysmnupruueckue METOIbI.
Pacmmmpennsiin MeTon XOKKETA.
MeTtonbl npeHeOpexeHueM
nrddepeHnanIbHBIM MEPEKPhIBAHUEM.

12

Tema 7. Beruucnenne noTeHIMAILHOM
SHEPrUH ATOMHO-MOJIEKYJISIPHON
cucteMsl. [loTeHnmanbHas SHeprus
CHJIOBOT'O MOJIA.

10

Tema 8. OnTuMu3zanusi reOMETPUN U
KOH(pOpPMallMOHHBIN aHAIU3.
CMmenieHye BBIYMCIUTENBHBIX METOIOB.

16

KonTtakTHast paboTa (I0MoJHUTEIbHAS)

KypcoBas pabora (mpoexT)

Hroro mo Bugam 3aHATHI

86

34

34

18

Kontpons

18

HUTOI'O:

108

34

34

18




(I)OpMI/IPOBaHI/Ie KOMIIETeHIIUH B pe3yJjbTaTe 0CBOCHUA TEM JUCHUILINHDI

Komnerenuuu | Tembl AUCHUTIIMHBI, HalleJIEHHBIE HA (DOPMUPOBAHUE KOMITETCHIIMU
OIIK-1 Temsr 1,2,3,4,5,6,7,8
[1K-2 Temsr 1, 2,3,4,5,6,7,8
3.2 Jlekuuu

Tema 1. OcCHOBHbIE TIOHSATUS M ONPEACICHUS KOMIIBIOTEPHOW XHUMHH.
Hcnonp3yemsbie cpencTBa, MporpaMMHOe 00eCTIedeH s U METO/IBI.

Conepxanue temsl 1: Mcropuueckuil acnekt. BerancaurenbHas xumus. O6nactu
IPUMEHEHUS, TOUHOCTh, METO/IBI.

Jluteparypa k Teme 1: [1, 2, 3, 4]

Tema 2. DnemMeHThl KBAaHTOBOW MEXAHUKH U TEOPUU CTPOEHUS MOJIEKY1. MicxonHbIe
TMOJIOYKEHUSI KBAHTOBOW MeXaHUKHU. Y paBHeHue [llpenunrepa.

Conepxkanue Tembl 2: [IpeaMer KBaHTOBOM MeXaHUMKU. MECTO KBaHTOBOM
MEXaHHUKU Cpeau IPYTUX HayK O ABMXKEHWHU. OCHOBHBIE ATAllbl Pa3BUTHUS KBAHTOBOM
Teopur. OCHOBHBIE ATallbl Pa3BUTHS KBAHTOBOW TeopuH. [IpuHINNI HEONPEAETEHHOCTH.
[Tpunuun HeonpenenenHoctu. OnepaTtopsl. [locTyiaTel KBAHTOBON MEXaHUKH.

Jluteparypa k Teme 2: [1, 2, 3, 4]

Tema 3. HccaenoBanue MOBEPXHOCTH MOTEHIMAIBHOW SHEPIUU MOJIEKYJIIPHBIX
cucteM. OnTUMU3ALMS T€OMETPUN MOJIEKYJISIPHON CHCTEMBI.

Conepxanue Temsl 3: Onpenenenue II13. I nByxaromHoi monekynsl. [111D
MHOT0aTOMHOM MoJekyibl. CranuoHapHele Toukd. Matpuna ['ecca. Ontummuszanus
PaBHOBECHOU reoMeTpuun MosieKyJibl. [111D u xumudeckas peakuus.

Jlutepatypa k Teme 3: [1, 2, 3, 4]

Tema 4. MogenupoBaHue JIUHAMUKHA MOJIEKYJSIDHBIX cUCTeM. Meron
MOJIEKYJISIpHOM AMHAMUKHU. MeToj OpoyHOBCcKoro aBmxkeHus. Meton Monte-Kapiio.

Conepxanue Tembl 4: IcTopus pa3BuTHs MEeTO1a MOJIeKYyJIspHOU nuHamMuku (M]1).
Teopernueckrne OCHOBBI MOJIEKYJISIPHOTO MOJECIUPOBAHUA. YPABHEHUS JIBMKCHUS
Hbrorona u ux auckperusanus. Ctoxactuueckas AMHaAMUKA. BpoyHOBCKas nMHaAMUKAa.
[loreHnuanbl  B3aMMOJEWUCTBUS Uil OJHOATOMHBIX MoOjeKkyJs. l[lepuogmueckue
rpaHuyHble ycinoBus. CTaTuCTUYECKHE aHCaMOJIM U TepMOCTaTUpoBanue. HCTpyMEHTHI
JUIS. MOJIEKYJISIPHOTO MOAENUPOBaHUA. KOMIBIOTEpHOE MOJIEKYJISIPHOE MOJICIIUPOBAHHUE.
[IpenmyiiecTBa KOMIIBIOTEPHOTO MOAEIUPOBaHUsA. OCHOBHBIE METO/IbI MOJIEKYJISIPHOTO
MozaenupoBaHus (Metoasl Monte-Kapio u MmonexkyiasipHoil qfuHamuku). Mcnosib3oBaHue
KJIACTEPHBIX CUCTEM ISl MOJICKYJISIPHO-AMHAMUYECKOTO MOJICIIMPOBAHHS.

Jlutepatypa k Teme 4: [1, 2, 3, 4]
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Tema 5. Meron MonekymsipHbIX opouTaneit. Heammupuueckre MeToIbI.

Conepxanue Ttembl 5: Teopus xumuueckoit cBsizu. Meron MO JIKAO.
[Ipubnmxenune bopHa-Onnenreiimepa. YpaBHeHuss Pyraana. basucHbie HaOOpBI
aTOMHBIX opOutaneid. Opoutamu Cidrepa-3eHepa. OpOurtanu TayccoBa THIIA.
Munumanbsubie 0asucHbie HaOopel STO-KG. BaneHnTHo-pacuieryieHHbIE Oa3HCHBIC
Habopsl M-NPG. KoppensinoHHO-coriacoBaHHble Oa3uCHbIE HAOOPBI. DJIEKTPOHHAs
koppesiusa. CocTaBsSIONIME JICKTPOHHOW KOppeaaiuu. MeToabl ydeTa 3JICKTPOHHOM
KOPPEJISIIUU.

Jluteparypa k Teme 5: [1, 2, 3, 4]

Tema 6. TTonysmnupuueckue meroasl. Pacumpennsiii Mmeton Xrokkens. MeToab
npenebpexxkeHueM auddepeHnuanbHbIM IepeKpbIBAHUEM.

Copepxkanue TeMbl 6: OOmme mnonoxeHus. [lpubnmxeHune HyIeBOro
mudepenumansHoro nepekpoiBanusa. Meronx CNDO u mapamerpuzanuss CNDO/2.
Meton INDO u napamerpuzanuss MINDO/3. Meton NDDO: AM1, PM3, PM6.

Jlutepatypa k Teme 6: [1, 2, 3, 4]

Tema 7. BeluncieHnue NoTeHINaIbHON Y3HEPTUH AaTOMHO-MOJICKYJIIPHONU CUCTEMBI.
[loTeHuMaNbHAs YHEPTUS CUIIOBOTO ITOJIS.

Conepxxanue Tembl /: YTO Takoe NOBEPXHOCTh NOTEHIMAIBHONW SHEPruu
Mosiekynbl? Crammonapubie Touku [II1D. ['moGanpHBIE W JIOKAJBHBIH MHUHHUMYM.
CennoBast Touyka. AHaJIM3 [OBEPXHOCTH IOTEHIMANbHOW »Hepruu. OnpeneneHue
reomeTpun MoJekyibl. Kondopmanuonnsnii anammi. Cranuonapasie Touku [II1D u
HOpMaJbHbIE MOJbl KojeOaHuil. DHeprus HyJneBbIX KojeOanui. IloBepXHOCTH
IIOTEHUUAIBHOW DJHEPIrMM XWMMYECKOM peakuuu. IlyTe XuMMHUYECKOM peakuuu.
Dueprernueckuii mpoduis [1I19.

Jluteparypa k Teme 7: [1, 2, 3, 4]

Tema 8. Onrumuzanus reoOMeTpUd M KOH(POPMALMOHHBIM aHamu3. CMmelreHue
BBEIYHMCIIUTEILHBIX METOIOB.

Conepskanne Tembl 8: Co3ganne TpEXMEPHON KOMIIBIOTEPHOM MOIEINA MOJIEKYJIBL.
BBoj xumudeckoit crpykrypsl. OnTuMusanus reomerpun. KonbopManoHHbIH aHau3.
HckyceTBo KOH(BOPAMIIMOHHOTO oncKa. KoOMOMHMPOBaHHBIE METOIBI pacueTa.

Jluteparypa k Teme 8: [1, 2, 3, 4]

3.3 lIpakTu4yeckne (CEeMUHAPCKHUE) 3AHATHSA

Ne Tema paboTsI O6mbewm, | Jlutepa
Jac. Typa

3HaKOMCTBO C nporpamMmMHbIM rmakeToM ChemOffice. 2

1 N [5]
Xumndecknit penaktop ChemDraw

9 ChemDraw. 3anuchk cXemMbl peakiiuy ¢ yKa3aHHueM 2 [5]
PEaKIMOHHBIX IIEHTPOB

3 | 3nakomcTBO ¢ mHTEepdeiicom nmporpammel HyperChem 2 [5]

4 | HyperChem. [locTpoeHue u pe1akTUPOBAHUE MOJIEKYJT 2 [5]
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Coznnanue HeOosbIKX MoJiekyJ B 2D u 3D

[5]

HyperChem. ®opmupoBaHue nojiumnenTuaa

[5]

W3mepenne mapaMeTpoB CTPYKTYP

[5]

Kondopmarmonnsiii ananms Mosiekysa B HyperChem

[5]

O© (00|N|O|O1

[TocTpoeHune MOBEPXHOCTH MOTCHIIMAIIBHON YHEPTUU
CUCTEMBI C oMo pacueroB B HyperChem

NININININ

[5]

10

MOI[GJ'II/IpOBaHI/Ie AVWHAMHKHU 1 COCTOAHUA PABHOBCCHAL.
COBI[aHI/Ie OTACJIBbHOI'O NIBUTTCPUOHA AJIAHWHA

N

[5]

11

MopenupoBanue AMHAMUKUA U COCTOSIHUSI pABHOBECHS.
ConbBaTUpOBaHUE CTPYKTYPbI

12

[TomysamrmpruyecKknii KBAHTOBO-XUMHUYECKUN pacyeT
MOJIEKYJIBI

13

OnTuMH3aIs MOJICKYJIIPHBIX CTPYKTYP B MTAKETE
Mopac2000 ¢ moMoIEI0 MOTYIMIUPUIECKUX METOJIOB

[5]

14

PacueT TepMomHaMUYeCKHX TTapaMeTPOB 00pa30BaHUS
coeaunennii B makere Mopac2000 ¢ momorisio
0JTy9MITUPHUYECKUX METOJIOB

15

VYuer conpBatanuu B nakete Mopac2000 Ha npumepe
aJlaHWHA

16

MOILCJII/IpOBaHI/IC NEPEXOJHOro COCTOSIHUA B ITAKETE
Mopac2000

17

[Toctpoenue kmacrepo [TAB B makere Mopac2000

NTOI'O:

34

3.4 JIabopaTopHbIe padoThI

VY4eOHBIM IJIAHOM BBITIOJIHEHUE JIA0OPATOPHBIX padOT HE 3aIUTAHUPOBAHO.

3.5 CamocTosiTesibHasi padoTa CTYJAEHTA

Buel camocTosiTenbHOM pabOThI CTYIEHTa

O0newm, yac.

N3yuenne neximonHoro marepuana (He meHee 50% ot oObema

JICKITHIN)

9

[ToaroToBka k mabopaTopHbM paboTtam (He meHee 50% oT

00beMa ayAMTOPHBIX J1a0OPATOPHBIX 3aHITHI)

[ToaroToBka k npakTuyeckum paboram (ue menee 50% ot

00beMa ayAUTOPHBIX MPAKTUYECKUX 3aHSITHI)

S

Brinonnenue KkypcoBoro mpoekta (36 yacos)

o1

BrinosiHeHne KypcoBoit paboThl (27 4acoB)

BreinoHeHre nHAUBUAYAIBLHOTO 3a1aHus (HE MeHee 9 yacoB)

UTOI'O:

18

3.6 KypcoBoii nmpoekT (padora), HHAMBUAYAJIbHOE 3aJaHUe
Y4eOHBIM  IJIAaHOM  BBINOJHEHUE  KYpPCOBOTO  IMPOEKTa

WHAWBUAYaJIbHOI'O 3aJaHUs HE 3allJIaHUPOBAHO.

(paboThI)




4 @OHJ OHEHOYHBIX CPEJICTB

4.1 Kpurepum ¥ mKaJbl [JJd50 HWHTEITPUPOBAHHON OLEHKH YPOBHS
cpopMHUPOBAHHOCTH KOMIIETECHIUM

Cocmasenarowas komnemeHyuu — NOIHOMA 3HAHUU

- HYJIEBOW YpPOBEHb: HEBEPHBIE, HE apryMEHTHPOBAHHBIE, C MHOMXECTBOM
rpyObIX OIIMOOK OTBETHl HA BONPOCHL. YPOBEHb 3HAHWN HW)KE MHUHUMAIIbHBIX
TpeOOBaHU;

— MUHUMAJIbHBII ~ ypOBEHb:  JaHbl  HE  TOJIHbIE,  HETOYHbIE U
HEapryMEHTUPOBAHHbIE OTBETHI HAa BOMNPOCHL. JloMylIeHO MHOro rpyObIX OIIUOOK.
YpoBeHb 3HaAHUI HUKE MUHUMAJIbHBIX TPEOOBaHMIA;

- IIOPOTOBBII  YPOBEHb: [JaHbl HEJAOCTATOYHO IIOJIHbIE, TOYHBIE U
apryMEHTHPOBAHHBIE OTBETHl Ha BOIPOCHL. II10XO 3HaeT TepMHUHBI, ONpPENEICHHUS W
NOHSTHSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIECHHS, NMPUHUMUIBL JlOMyIeHO MHOTO
HErpyObIX OIUOOK;

- CpPeIHUI  ypOBEHb:  JlaHbl  JOCTATOYHO  [OJIHBIE,  TOYHBIE U
apryMEHTHPOBAaHHbIE OTBETHI HAa BONPOCHL. B 11€10M 3HaeT TEpMHHBI, ONpEACICHUS U
MOHSITHSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLIEHHMSI, MPUHIUIBL. J[OMyIIEHO HECKOJIBKO
HErpyObIX OIIHUOOK;

- IPOJBHUHYTHI ypOBEHb: JaHBl IOJHBIE, TOYHBICE M apryMEHTHPOBAHHbIC
OTBETHl HA BONPOCBL. 3HAET TEPMUHBI, OIPEIEICHUS M TOHATHSA; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIECHUS, TPUHLUIIBL. J[OMYIIIEHO HECKOIBKO HETPyObIX OIINOOK;

- BBICOKMI YPOBEHB: JIaHbI ITOJIHBIEC, TOYHBIE U APIyMEHTHUPOBAHHBIE OTBETHI
Ha BOMNPOCHI. 3HAET TEPMUHBI, ONPEAEICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUICHUS, IPUHLHUIIBL. J[OIyIIIEHO HECKOJIBKO HETOYHOCTEMN.

Cocmasnaowas KoMnemeHyuu — yMeHus

— HYJICBOM YPOBEHB: IIOJIHOEC OTCYTCTBHE TOHUMAHUS CYTH METOJIUKHU
peIIeHus 3a7]a4H, TOMYIIEHO MHOXKECTBO TPyOeHIIIUX OMUOOK / 3a/1aHUs HE BBHITTOJTHEHBI
BOOOIIIE;

— MUHUMAJIbHBIN YPOBEHB: ClIa00€ MOHUMAHUE CYTH METOJUKH PEIICHHS
3a/1a4uu, TOMyIIeHbI TpyObie ommOku. Permenus He o0ocHoBaHbI. He ymeeT ncmnoiap3oBath
HOPMATHBHO-TEXHUYECKYIO JTUTEPATYPY;

— MOPOTOBBIA YPOBEHb: AOCTATOYHOE MOHUMAHUE CYTH METOJMKH pPElIeHUS
3a/la4M, JOMyIIeHbl OMMOKHU. Permennst He Bcerga 00OCHOBAaHBI. YMEET UCIOIb30BaTh
HOPMATHUBHO-TEXHHUECKYI0 JnuTeparypy. Cmabo oOpueHTHpyeTcs B CHEIHAIBHOM
Hay4YHOU JINTEPATYPE;

— CpPeIHMUI YPOBEHB: B IIEJIOM MOHHMAET CYTh METOJUKHU PEIICHUS 3a/1auH,
JnomymieHsl  omuOku. PemieHus He Bcerma OOOCHOBaHBL. YMEET HCIOIb30BaTh
HOPMATUBHO-TEXHUYECKYIO U CIEIUATBHYIO HAYUYHYIO JIUTEPATYPY;

— IIPOJIBUHYTHI YPOBEHB: B IIEJIOM IOHUMACT CYyTh METOJIUKH PEIICHUS
3a/1a4u, JOMyIIeHbl HeToUyHOCTH. CriocOOeH 000CHOBATH pEIICHUsI. Y MEET UCTIOIb30BaTh
HOpMaTHBHOOTEXHUYECKYIO U CTICITHANTBHYIO HAYYHYIO JINTEPATYPY;



— BBICOKHI YPOBEHb: IOHMUMAET CyTh METOAUKHU pelieHus 3a1adu. CrocobeH
000CHOBaTh  pEHICHHS. YMEET MCHOJIb30BaTh  HOPMAaTUBHOOTEXHUYECKYI0 U
CIELUATIBHYIO HAYUYHYIO JIUTEPATYPY, IEPEAOBOM OIIBIT.

Cocmasnaowasn komnemeHyuu — 81adeHue HagblKamu

- HYJIEBOM YPOBEHb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBIIIOJIHEHUS
npodeccuoHaNbHBIX 3a7a4. He MOXeT BBIMOJIHUTE 3aaHMs;

- MUHHMMAJbHBI ypOBEHb: HE JEMOHCTPUPYET BJIAJECHUE HABBIKAMHU
BBINIOJIHEHUS MPO(GECCUOHANBHBIX 3a/1ay. VICOBIThIBAET CylIECTBEHHbIE TPYAHOCTU MPHU
BBITIOJTHEHUHN OTAEbHBIX 3aJaHUM;

- HOPOTOBBINA YPOBEHbB: BJIaJI€€T HABBIKAMU BBITIOJHEHHS MPOPECCHOHATBHBIX
3a/1a4 Ha IOPOTOBOM YPOBHE. 3a/1aHUsI BBIITOIHAET MEIJIEHHO U HEKAYECTBEHHO;

- CpeIHUIl ypOBEHb: BIIaJIC€T HABBIKAMU BBINIOJIHEHUS NMPOQPECCHOHATbHBIX
3aj1a4. 3a/1aHus BBITIOJIHSIET Ha CPETHEM YPOBHE 1O OBICTPOTE U KAUECTBY;

- IIPOJIBUHYTHIM YpPOBEHb: BIIAJICET YBEPECHHBIMM HABBIKAMHU BBIIIOJIHEHUS
npoecCUOHANBHBIX 3a/ad. BBICTpO M KauyeCTBEHHO BBINOJHAET 3a/laHus, WHOTIA
N0y CKasi HE3HAUYNUTENIbHBIE IOTPENTHOCTH;

- BBICOKMM YPOBEHb: BIAJACET YBEPCHHBIMU HABBIKAMU  BbIIIOJIHEHUS
npo(ecCHOHANBHBIX 33Jau. bBBICTPO M KAuyeCTBEHHO BBINOJIHAET 3aJaHusl, MpH
HEOOXOMMOCTHU AEMOHCTPUPYSI TBOPUECKUN MOIXO/I.

0Ob606wenHas oyeHka chopmuposanHocmu KoMnemeHyul

- HYJICBOM ypOBEHb: Ha HYJCBOM ypOBHE C(HOPMHUPOBAHBI:  BCE
COCTABJIAIOIINE; OJHA WIH JBE U3 TPEX, OCTAIbHBIE — HAa 00JIE€ BLICOKOM YPOBHE;

- MUHHMMAaJIbHBI YPOBEHb: HAa MUHHUMAJIIBHOM ypOBHE C(OpMHpOBaHBI: BCE
COCTABJIAIOIIUE; OJHA WM JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIee BLICOKOM YPOBHE;

- MOPOTOBBI  YPOBEHb: Ha TIOPOTOBOM YypOBHE C(HOPMHUPOBAHBI: BCE
COCTABJIAIOIIME; OJHA WM JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIe€ BLICOKOM YPOBHE;

- CpemHMI ypOBEHb: Ha CpEIHEM YypoBHE CHOPMHPOBAHBI:  BCE
COCTABJIAIONINE; OJHA WIH JIBE U3 TPEX, OCTAIIbHBIE — HAa 00JIe€ BLICOKOM YPOBHE;

— MIPOJIBUHYTHIN YPOBEHb: Ha MPOJBHHYTOM YypOBHE C(OPMHpPOBAHBI: BCE
COCTABJISIIOIIUE; OJTHA WJIM JIBE U3 TPEX, OCTAIbHBIC — Ha BBLICOKOM YPOBHE;

- BBICOKHI YPOBEHB: Ha BLICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABJISIONINE
KOMIIETCHIINN.

4.2 Bonpockl K 3K3aMeHY U PUMeP IK3aMEeHALMOHHOI0 Ouiera

Bomnpocs! Kk 3k3ameny:

OCHOBHBIE HaITpaBJIEHUS UCIOJIb30BAHNS BBIYUCIUTEIbHBIX TEXHOJIOTUN B XUMUH.
KBanTOBas XuMus aToma.

KBaHnToBas xumus MOJICKYJIL.
biok-cxemMa BbIYHUCIUTEIILHOTO Imponccca.

el NS
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5. IloBepxHOCTh MOTEHIMAIBHOM 3HEprun. [IOHATHE O CTALIMOHAPHBIX TOYKAX.

Meroabl yyeTa 3JIEKTPOHHOW KOppesiuu (Teopus BO3MYUIEHUS U METO]

KOH(UTYPAIIMOHHOTO B3aUMOICHCTBHUS).

KBaHTOBO-XMMHUYECKHE OCHOBBI AJIEKTPOHHBIX U KOJIEOATEIbHBIX CIIEKTPOB.

8. Hepapxusi METO/I0B KBAHTOBOUW XUMUHU.

9. Hesmmnupuueckue wmeTonbl pacuera. BpiOop 0a3uMCHBIX aTOMHBIX (DYHKIIMMA.
Homenkiatypa 6a3ucHbIX HAOOPOB, UX XapaKTEPUCTHKA.

10. Xapakrepuctuka nporpammaoro nakera MOPAC.

11.CdopmynupyiiTe MPUHIIUATI CYTIEPTIO3UITUH TIOJIEH, BOJIH U T.JI.

12.TTouemy MaTeMaTHYeCKHMW ammapaT KBAaHTOBOM MEXaHUKH  HCIIOJb3YeT
ormeparopbi? Uto HazweiBaeTcs omepatopom? CdopMynupyiTe MOCTyJaT 00
OIIepaTopax.

13. Atomusie opoutanu (AO). Kinaccudukanus AO.

14.TTpocTpaHCTBEHHAS CTPYKTypa aTOMHBIX OpOUTAIICH.

15.CgoiictBa BogoOpogonogo0Horo artoma. OHeprus AQO. PaccrosHue Mmexmy
AIIEKTPOHOM U SIAPOM.

16. CriekTp BOIOpOAOIIOA00OHOTO aToMA.

17. KBaHTOBBIC YHCIIA.

18.MHOr031eKTpOHHBIE aTOMBI. BapruanimoHHbII PUHITAT.

19.Bapuanmonnsiii Mmeto Putia.

20. MeTon camocoriacoBaHHOTO 1ot Xaptpu-Doka.

21. CpoiicTBa MHOTO3JIEKTPOHHBIX aTOMOB. DHEPreTHUECKUE YPOBHHU.

22.Ileproauueckas cucteMa 3JIEMEHTOB.

23.IToTeH1uanbl HOHU3AIMHI ATOMOB.

24.TlonHbie opOUTANIbHBIE U CIIMHOBBIE KBAHTOBBIC YHUCIIA.

25.CriuH-opOuTaIbHOE B3aUMOJICHCTBHE.

26.Tepmbl aTOMOB B IPUOJIMKEHUH CITUH-OPOUTAIBHOTO B3aUMOICHCTBHS.

27.CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB.

28.ITpubmmkenne bopua-OnnenrerimMepa.

29. MeTtoa MOJIEKYJISIPHBIX OpOuTae.

30.[Tpubnmxenne muHEHHON KOMOMHAIMU aTOMHBIX opouTaieir (MO JIKAO).

31.Ypasuenus Pyraana.

32.bazucHpie HaOOpBI aTOMHBIX opOuTaneir. Opoutanu CiadTepa-3eHepa. OpouTanu
rayccoBa THUIIA.

33.Munumainbnbie 6a3ucHbie Habopsl STO-KG.

34.BanenTHo-paciieruienHble 0azucHbie Habopel M-NPG.

35.Vy4dmienue 6a3uCHBIX HAOOPOB.

36.2nextponHas koppensiuus. Mcrounnku norpemnocta CCII MO JIKAO pacyeTos.

37.0rpaHU4eHHOCTh OJTHOJIETEPMHHAHTHOI'O OIMCAHUS. Cocrasasomue
AIIEKTPOHHOM KOPPEISILHUN.

38.Metoapbl yueTa 371eKTPOHHON KOPPEIISLIUU.

39.MeToa KOHGUTYPAITMOHHOTO B3aUMO/ICHCTBUS.

40.Teopust BO3MYIIICHHIA.

41.Metoa 00BETMHEHHBIX KJIACTEPOB.

42.CpaBHEHHE pa3INYHBIX METOOB y4eTa KOPPEIAIMOHHON YHEPTHH.

o

~
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43.Teopusi ¢pyHkimonana miaotHoctd. Teopema XosubOepra u Kona. Meron Kona-
[Tama.

44.CpapHenue MeTo10B XapTpu-Poka u Kona-Illama.

45 .Berunciurensabie ocooennoctd DFT meTonos.

46.1Tonysmnupuueckue Metonl. [lpubmkenune HyleBoro auddepeHaibLHOTo
HepeKphIBaHUSI.

47 .Metox CNDO u napamerpuzarus CNDO/2.

48.Metoxa INDO u napamerpuzanus MINDO/3.

49.Meton NDDO.

50.1ToBepxXHOCTH MOTEHIINATHLHON YHEPTUH.

51.0OnTuMH3anus paBHOBECHOW Fr€OMETPUU MOJIEKYJIBI.

52.I1porpaMMblI Jisi BHITIOJIHEHHSI KBAHTOBO-XUMHUYECKUX PACUYETOB.

53.I1porpamma GAMESS.

54.ITporpamma Gaussian.

55.IIporpamma HyperChem.

56.1IporpaMMBI-MHTEPIIPETATOPEI  PE3YIHTATOB KBAHTOBO-XMMHUYECKUX PACUYCTOB.
ChemCraft.

S57.1IporpaMMbI-UHTEPIIPETATOPHl PE3YIHTATOB KBAHTOBO-XMMHUYECKHX PaCUETOB.
ViewMol3D.

58.1IporpaMMBI-MHTEPIIPETATOPEI  PE3YIHTATOB KBAHTOBO-XUMHUYECKUX PACUCTOB.
ANTOpUTM pabOThI IPOTPAMMBI.

59.MogenupoBaHue TUHAMUKH MOJICKYJSPHBIX CHUCTeM. MeToa MOJIEKYJISpHOM
JTUHAMUKH.

60.Metox 6poyHoBckoro nBrkenus. Metog Mounte-Kapio.

IMpumep IK3aMeHANIMOHHOTO OUJIeTA:

T'OYBIIO «JOHEIIKU HAIIMOHAJBbHBIA TEXHUYECKHUN

YHUBEPCHUTET»
YpoBeHb BEICIIIETO Mazucmpamypa
npodeccrnoHaTEHOTO 00pa30BaHUS:
HanpagjieHne moAroTOBKH: 18.03.01 «Xumudeckast TEXHOJIOTHS»
IIpodunns: «XuMH4ecKas TeXHOJIOTHI XUMUKO-(papMareBTHIeCKHuX
TpenapaToB U KOCMETHYECKUX CPEICTBY
Cemecrtp: 1-a
Y4eOHas JUCTIMILTNHA! Teopemuueckue memoowvl 8 xumuu
BUJIETNe 1

1. OcHoBHbIE HaNpaBiIE€HUS UCTIOJIb30BAHUS BHIYUCIUTEIIBHBIX TEXHOJIOTUN B XUMUHU.
2. CBOICTBa MHOTOAJIEKTPOHHBIX aTOMOB. DHEPreTUUECKUE YPOBHHU.

YTBepkIIeHO Ha 3aceIaHuu Kapeapel _ o0uiel, GU3nYecKor U OPraHnIeCKON XUMHUH.
IIporokon Ne oT 20 r

3aB. kadeapoit DK3amMeHaTop
(moanuck) (momnuck)
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KPUTEPUU
OIleHMBAHMS IK3aMeHANIMOHHOI PadoThI
no aucuuiuinHe «TeopeTnyeckue MeTOAbI B XUMUHY
NJ151 o0yuyarommuxcs no nHanpasjenuio noarorosku 18.04.01 «Xumuveckas
TEXHOJIOTUs» MPoduias «XuMUIeCKasi TEXHOJOTHS XUMHKO-(papManeBTHYECKHX
NMpenapaToB U KOCMETHYECKHX CPEACTB)

DK3aMeH MPOBOAUTCSA MUCBMEHHO IO Owmieram. buier comepxkut 2 Bompoca,
KOKIBIM M3 KOTOPBIX TPeOyeT KOHKPETHOTO OTBeTa. [IpaBMiIbHBIA OTBET Ha BOMIPOC
OIICHUBAETCS B JIBA/IATh MATh OayuioB. ECiM OTBET HE MOJHBINA, TO OH OLICHUBACTCS B
nsATHAIIATh 0awtoB. [Ipu oTCyTCTBUM MPaBUIILHOTO OTBETA HA MOCTABICHHBIN BOTPOC
oOyyaroruiicss moixy4daeT HoJib OayuioB. [lomydeHHble Gayibl 32 OTBETHI Ha BOIPOCHI
OwieTa CyMMUPYIOTCS M ¢ YUETOM Pe3yJIbTaTOB TEKYIIETO KOHTPOJISI padOThI CTyE€HTa
BBIBOJAUTCS UTOroBas oreHka mo 100-0amibHOM IKaie.

[To xaxxgomy BoIpoCy:

— «25 0aIoBy» — BBICTABJIACTCS, €CJIM MIPH OTBETE HA BOMPOC CTYACHT OOHAPY KK
yMEHHE CBOOOAHO, JIOTUYHO, YE€TKO W SICHO NPEAOCTAaBIISATh I'PAMOTHBIE, MPaBUJIbLHBIC
OTBETHl Ha TOCTABJICHHBIM BOMPOC C UCHOJb30BAHUEM TEPMUHOJIOTUM W CUMBOJIUKH B
HEOO0XOAMMOI JIOTUYECKOH MOCIIEI0BATEILHOCTH, a TAKXKE CBEJICHUM U3 APYTUX JUCHUTUINH
U 3HAHWUWA, NPUOOPETEHHBIX paHee; TBEp/ble NPAKTUYECKHE HABBIKM C TBOPYECKUM
NPUMEHEHUEM TIOJIy9eHHBIX TEOPETUYECKUX 3HAHWM, JIEMOHCTPALMIO TMOHWMAHUS
NPUYUHHO-CIICICTBEHHBIX CBS3€H; yYMEHHE WCIONIb30BaTh MPUOOPETEHHBIC 3HAHUS U
HABBIKM B HECTAHJAPTHBIX CUTYaIUsIX, TPEOYIOMMX BHIXOJA HA WHOM, 0OJiee BHICOKHN
YPOBEHb 3HAHWI; MPUBEICHBI APTYMEHTHPOBAHHBIE BHIBOIBI,

— «15 6annoBy» — BBICTABISAETCS, €CIIM MPU OTBETE HA BOMPOC CTYACHT OOHAPYKUI
yMEHHEe CBOOOTHO (OPMYIHPOBATH MPABUIILHBIE OTBETHI HAa MOCTABICHHBIE BOMPOCHI C
WCIIOJIb30BAHUEM TEPMHUHOJOTUN; HAJUYME HECYIIECTBEHHBIX HEIOCTATKOB WJIU
HapyILIEHUs TOCJIENOBATEIbHOCTH H3JIOKEHHS; ci1abdoe TMOHMMaHWE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€i; HE3HAYUTEJbHbIE HEAOCTATKM WM OIIUOKH B H3JIOXKEHUU
MaTepuana;

— «0 6anyoB» — BBICTABIISETCS, €CJIM IIPU OTBETE HA BOMPOC CTYJEHT OOHAPYKUII
HE3HAUUTEIbHBIM OOMHA 00beM 3HAHWI, OTCYTCTBHE HAaBBIKOB B H3JIOKEHUU
TEOPETUYECKOr0 MaTepuayia, [0 pPa3IUYHbIM TeMaM JAUCIHUIUIMHBL  JIOIMYCTHII
MPUHITUTHATBHBIC OMIHOKN TEPMUHOJIOTUIECKOTO U (DaKTOJIOTUYECKOTO XapaKTepa.

YTBepxkaeHo Ha 3acenanuu kadenpsl ODPOX,
poToKoa No or . 20 r
3aBenyrommii kaheapoin Bonkosa E.N.

4.3 Kputepuu olleHUBaHUA

CpencTBaMu OTICHUBAHUS SIBJISTFOTCSI:

— BEJICHUE KOHCIIEKTA,

— BBITIOJTHEHUE U 3alTUTa PAKTHICCKUX padoT;
— BBITIOJTHEHUE DK3aMEHAITMOHHOU PaOOTHI.
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Texkymmi KOHTPOJIb 3HAHUW CTYJAEHTOB IIPOM3BOJAUTCS 10 PE3yIbTaTaM BEICHUSA
KOHCIIEKTa, pa0OThl Ha NPAKTHUYECKUX 3aHATUAX, a TAKXKE BO BpPEMs KOHTPOJIBbHBIX
OIIPOCOB B XO/I€ TPOBEICHNUS 3aHATHI. MakcuManbHO BO3MOXHOE KOJIMYECTBO 0aJlIOB 3a
paboty B cemectpe — 50 6amioB (Tadi. 1).

Ta6nuna 1 — Pacnpenenenne 6aJ1JI0B TEKYIIETO KOHTPOJISI

No | Bug paGoTsl Kon-Bo 6amiop | Cymma
1 | Benenue xoHcIieKTa 0,517 8
2 | BeimonHeHne NpakTUIECKUX paboT 1-17 17
3 | 3ammTa M1ab0paTOpHEIX paboT 1,5-17 25
Uroro: 50

IIpomexyTouyHass arrecTalusi [0 pe3yibTaTaM OCBOEHHUS JUCLUIUIMHBL B
CEMECTpE MIPOBOAUTCA B JOpME CEMECTPOBOTO 3k3aMeHa. dopma MpoBeneHUs dK3aMeHa
— [IMCbMEHHAas1. DK3aMEHAI[MOHHBIN OMJIET BKIIIOUAET B ce0s1 2 TEOPETUUECKHUX BOIIPOCA.
[Ipu onieHMBaHUHU CTYIEHTA HA SK3aMEHE MTPENO0IaBaTENIb PYKOBOJACTBYETCS KPUTEPUSIMH,
IpUBEICHHBIMU B TabnuLe 2.

MaxkcuManabHOE KOJMYECTBO OajioB 3a OTBET Ha BOIPOC SK3aMEHAIIMOHHOTO
OusieTa 3acUMTHIBAETCS CTYICHTY B CIy4yae, €ClId OTBET IOATBEPXKAAET BIAJCHUE
CTYJEHTOM 3HAaHUSIMH B MOJHOM oObeMe yd4eOHOW MporpaMMbl, MaTepuan M3J0XKEH B
JIOTUYECKOM TIOCIEAOBATENIbHOCTH C  BBIIEJIEHUEM TJIABHOIO, COJEPKHUT TOYHbBIE
(bOpMyITUPOBKHU.

B cnydae ecnm OTBET Ha BOIPOC HE B MOJIHOW MEPE OTBEYAET IPUBEICHHBIM
TpeOOBaHUSIM, CTYJICHTY 3aCUMTHIBACTCS KOJWUYECTBO OayioB, paBHoe 15. Ilpu
OTCYTCTBHMH MPABUIBHOIO OTBETA HA OCTABJICHHBIN BOMPOC CTYIEHT nojy4aet 0 6amios.

Tabnuma 2 — Pacnipenenenre 0auioB 10 CEMECTPOBOMY IK3aMEHY

PopMa KOHTPOJIA MaxkciMaIbHO BO3MOXHOE KOJIMUYECTBO OaJIOB
OTtBeT Ha BOIPOCHI | Bompoc 1 25
HK3aMEHALMOHHOI0 OMIeTa | BOMIPOC 2 25
NTOro: 50

HToroBas oneHka onpeeseTcss MyTeM CyMMUPOBAHUS KOJIMYECTBA OAJLIOB TIO
pe3yJibTaTaM TEKYIIero KOHTPOJIS U KOJIMUeCTBa OalIoB MO pe3ysibTaTaM CEMECTPOBOTO
sK3aMeHa. MaKkcHMAaJIbHO BO3MOKHOE KoJtHuecTBO 0ajii1oB — 100.

[lTonyuennass omnenka 1o 100-OamnpHOM IIKaje OMpeneseT OIEHKY 10

rocyapctBeHHoM mkajue u mkaine ECTS:
CymMmMma GamioB 1mmo OreHKa 10 mKaje OrneHka

100-0anpHO# mIKane ECTS 110 TOCYAAPCTBEHHOM LIKaJIe
90-100
80-89
75-79
70-74
60-69
35-59

0-34

* — ¢ 00s13aTENIBHBIM MOBTOPHBIM U3YYCHUCM AUCHUIIIINHBI.

3aureHo

T molo|m|>

He 3aureno
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4.4 IlpuMep TeKylIero ONnpoca Ha NPAKTHYECKUX (CEMHUHAPCKNX) 3aHATHAX
U J1a0opaTopHBIX padoTax

Bomnpocs! nipu 3ammTe npakTH4ecKux padoT:

1. Kak B rpaduueckoii obosouke HyperChem cosnate Mosiekyiry?

2. Kak B rpaduueckoii obomouke HyperChem o0003HAYUTH CBSI3b MEKIY
aTomamu’?

3. Kak B rpaduueckoit o6omouke HyperChem mpoBecTH ONTHMH3AIUIO
T€OMETPUU MOJIEKYJIBI C TIOMOIIBIO METO/I0B MOJICKYJISIPHON MEXaHUKHN?

4, Kak o6pabotarp (aiin oTuera, MONydeHHBI B Tpaduyeckoil 00o0J0uKe

HyperChem npu onTruMu3anuy reoMeTpuy MOJICKYJIbI?
d. Kak monyuunts rpadudeckoe uzobpaxernrne MO B HyperChem?

6. Kax onpenenuts HykiaeoprIbHBIE U AIEKTPO(PIIbHBIE CBOHCTBA MOJIEKYJIbI
B HyperChem?

7. Kak moctpouth pacrpenencHue 3JIeKTPOCTATUYECKOro IMOTEHIMada U
BU3YaJIM3UPOBATH HETOIEICHHBIC SJICKTPOHHBIC TTApPhI?

8.  Kak mpoBecTu KBaHTOBO-XUMHUYECKOE€ 00OCHOBAHHE MOJIEIH PE30HAHCHBIX
CTPYKTYp Ha ocHOBe pacueToB B HyperChem?

9.  Uto Ha3BIBAIOT MOBEPXHOCTHIO MOTEHIIMATLHOW SHEPTUU MOJIEKYJIbI?

10. Yem otmmuaerca IIIID peanpHo#l nByxaromHOW Modekynbl oT [II1D
MEXaHUYECKON MOJIEIIN «IIAPUKOB, YIECPKUBAEMBIX MTPYKUHKON?

11.  Yemy paBHO 0011I€€ YUCIO BHYTPEHHUX KOOPAUHAT MOJIEKYJIbI?

12.  Tlouemy «ocoObie» Touku [1I11D Ha3BIBAIOT CTAIIMOHAPHBIMU?

13. B 4em cocTOouT yclioBHE CTAIMOHAPHOCTHU?

14.  Kakue craumonapueie Touku [IIID monekyn mpencraBisioT MHTEpEC B
xumun? [louemy?

15.  Kak onpenenuts TUM cTaliuoOHApHOM ToukHu Ha [1[19?

16.  Yro xapakTepusyerT JIOKaJIbHbIH MUHUMYM [1[19?

17.  UYro xapakrtepusyet rinobanbHbIid MUHUMYM [1119?

18.  Ilouemy «cemoBas» cTallMOHAapHAs TOYKA MOJydnyia Takoe Ha3BaHue?

19.  OtBeuaer i nepexoHOe cocTosTHUE Makcumymy [1119?

20. B yewm cytp npubnmxenus bopua—Onnenreiimepa? Ero ponb B Xxumuu u
I'PaHULIBI TPUMEHUMOCTH.

21.  3anummwure ypaBuenue lllpeaunrepa mis monekyisl B npubnamxennu bopna
—Onmnexreiimepa.

22. Yro Takoe agnabaTUYECKU MTOTEHIAAI?

23.  Yro npencraBisgeT coO0M MPOIECC ONTUMHU3AIMU CTPYKTYPbl MOJIEKYJIbI?

24. Ilouemy ompeneneHue CTPYKTYPhI TMEPEXOJHOTO COCTOSIHHSI MOJIEKYJIbI
0oJiee CI0XKHO, YEM ONTHUMU3ALIUS TEOMETPUU CTAOUIBHON MOJIEKYIIbI?

4.5 KypcoBoe npoeKTHpOBaHMe
VY4eOHBIM MJIaHOM KYPCOBOE MPOEKTUPOBAHUE HE 3aINIAHUPOBAHO.
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5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHasi JuTepaTypa

1. byteipckas, E. B. KommnbioTepHas XumMusi: OCHOBBI TEOPUHU U paboTa ¢
nporpammamu Gaussian u GaussView / E. B. ByTteipckas. — Mocksa : COJIOH-
I[TPECC, 2017. — 224 ¢. — ISBN 978-5-91359-095-4. — TekcT : 2JIEKTPOHHBIH.
— https://www.iprbookshop.ru/90299 .html

2. Hupenscon, B. I'. KBantoBas xumusa. MosieKyJibl, MOJEKYJISIPHBIE CUCTEMBI U
TBepbIe Tena : yueb. mocobue s By3oB / B. I'. Llupenscon. — M.: bunow.
JIaGopatopus 3nanmit, 2014. — 522 c. https://studfile.net/preview/15929198/

I1. lonosiHUTEIbHAS JMTEpaTypa

3. brnecman, A. M. MeToabl nccieoBaHus HAHOMAaTEPHUAJIOB : yueOHoe mocooue / A.
. bnecman, B. B. [lansmuna, /. A. [Tononsaakud. — Mocksa : Al [Iu Ap Menua,
2023. — 79 c. — ISBN 978-5-4497-1978-2, 978-5-8149-2506-0. — Tekcr :
anekTpouHsli // Ludposoit oopazoBatenbhbiil pecypc IPR SMART : [caiiT]
URL: https://www.iprbookshop.ru/128969.html

4. DKCIepUMEHTaIbHO-TEOPETUYECKUE UCCIIeIOBAHUS OBICTPONPOTEKAIOIINX
IPOIECCOB : KoyiekTuBHas MoHorpadus / U. A. banaranckuit, JI. A. MepxueBckuit,
A. B. T'ycbkoB [u np.]. — HoBocubupck : HoBocuOupckuii rocysapcTBeHHbBIH
TeXHUYECKUI yHuBepcuteT, 2016. — 262 ¢. — ISBN 978-5-7782-2897-9. —
Tekct : anexktponHbii // {udpooii o6pazoBarensHbiil pecypc IPR SMART : [caiiT]
— URL: https://www.iprbookshop.ru/91587. .html

6 YYHEBHO-METOAWYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Y4eOHO-MeTOAMYECKUE N31aHUs, pa3padoTanubie B JlonHTY:

5. Meroanueckne yka3zaHUs K MPAKTUYECKUM padoTam mo Kypcy «Teopermyeckue
METOAbl B XHMHUHW» [DJIEKTPOHHBIA pecypc|: sl CTyAEHTOB IO CHELUAJIbHOCTH
18.04.01 Xwumuueckass TexHosoruss o4yHo dopmbel oOyuenus / ['OYBIIO
«JOHHTVY», Kad. oOmeit, ¢uznueckoit u opranuueckoir xumuu; coct.. B.I.
Marsuenko, E.C. Kaprammuckas - OnektpoH. mad. (1 daitm: 548 KO).- JloHenk:
JIOHHTY, 2023.- Cucrem. TpeboBanus: ZIP-apxuBaTop.

(IocTyn U3 JIMYHOTO KaOWHETa CTY/ICHTA)

6. MeTtoauueckue yka3zaHus IJ1s1 CaMOCTOSITENIbHOM paboThl 1o Kypey « Teoperndeckue
METOAbl B XHMHHW» [DJIEKTPOHHBIA pecypc|: Uil CTyAEHTOB IO CIIELUATIbHOCTH
18.04.01 Xwumuueckass TexHoNOTUS O4HOW ¢opmbel o0yuenuss / ['OYBIIO
«IOHHTVY», Kad. oOmeit, pusmdeckoir u opranmyeckoil xumuu; coct.. B.I.
Martsuenko, E.C. Kaprammuckas - Onexrpon. gad. (1 daiin: 548 KO6).- JloHenk:
JOHHTY, 2023.- Cuctem. TpebGoBanus: ZIP-apxusarop.

(ocTym U3 TMYHOTO KaOWHETa CTYICHTA)

DJIEKTPOHHO-UH(POPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.ru/library



https://fileskachat.com/download/65345_c3af9cc63979a0419fdbe853def3c50f.html
https://studfile.net/preview/15929198/
http://repo.ssau.ru/handle/Metodicheskie-izdaniya/Metody-komputernoi-himii-i-kompleks-programm-Hyperchem-metod-ukaz-dlya-samostoyat-raboty-po-kursam-Komputer-himiya-i-Kvantovaya-mehanika-i-kvantovaya-himiya
http://repo.ssau.ru/handle/Metodicheskie-izdaniya/Metody-komputernoi-himii-i-kompleks-programm-Hyperchem-metod-ukaz-dlya-samostoyat-raboty-po-kursam-Komputer-himiya-i-Kvantovaya-mehanika-i-kvantovaya-himiya
http://repo.ssau.ru/handle/Metodicheskie-izdaniya/Metody-komputernoi-himii-i-kompleks-programm-Hyperchem-metod-ukaz-dlya-samostoyat-raboty-po-kursam-Komputer-himiya-i-Kvantovaya-mehanika-i-kvantovaya-himiya
http://repo.ssau.ru/handle/Metodicheskie-izdaniya/Metody-komputernoi-himii-i-kompleks-programm-Hyperchem-metod-ukaz-dlya-samostoyat-raboty-po-kursam-Komputer-himiya-i-Kvantovaya-mehanika-i-kvantovaya-himiya
https://www.studmed.ru/klark-kompyuternaya-himiya_bccd4050768.html
http://donntu.ru/library
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7 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AUCHUIIJINHBI

7.1 JleKIIHOHHBIE 3AHATHA:

VYuebnast aymutopust Ne 7.422, yueOHbI KOpmyc 7, AN MPOBEACHUS 3aHATUIN
JICKIIMOHHOTO THUIA, CEMUHAPCKOTO THUIA, TPYNIOBBIX U WHIUBUYJTbHBIX KOHCYJIbTAITUH,
TEKYIIET0 KOHTPOJIS M MPOMEXKYTOYHOW aTTeCTall (MyJIbTUMEIUIHOE 000pyI0BaHUE:
HOYTOYK; CHeIMaIM3UpOBaHHAsS MeOeb: IOCKa ayIUTOPHAs, TAPThI, IEMOHCTPAIIMOHHBIC
creuasl u 1akatel. Windows XP  Professional x64 (akagemuyeckas MOJIHCKA
DreamSparkPremium), LibreOffice (Gecrutatnas Bepcus)).

7.2 IlpakTHyeckune (CEeMUHAPCKHUE) 3aHATHS:

VYyebnas mabopatopus Ne 7.321, yueOHbIi Kopmyc 7, I HpPOBEACHUS
Ja00paTOPHBIX 3aHATUM, 3aHITHN CEMHUHAPCKOTO THUIA, TPYNIOBBIX W WHIUBUYATbHBIX
KOHCYJIbTAllM{, TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOW arrectauuu (MyJIbTUMEIUHHOE
0o0opynoBaHUE: HOYTOYK; CHEIMaIu3UpOBaHHAs MeOeNb: JOCKa ayAuTOpHas, MapThl,
JEMOHCTPALlMOHHbIE CTEH/bl M IIakathl; BeimpsMurens BYII-2M (4 wT.), reHeparop
3BykoBOoM ['3M (3 miT.), MarasuH conpotuByieHus P-14 (5 mt.), BeCbl TOPCHOHHBIE
BT-100 (2 mr.), wmarHutHas Mmemainka MM-5 (7 mr.), madometrpsl MO (4 wmrT.),
IJIMTKa dJeKkTpudeckast (4 mr.), aabopaTtopHas MocyjAa, ITATUBBI JabopatopHbie (5
mT.), MKad CymMWIbHBIMA,  CTOJN Ja0OpaTOpHBIM, CTONA [ HpUOOpOB, IIKad
Ja0opaTopHbIA, 1IKad BBITSXKHOM. Windows XP Professional x64
(akamemuueckass — nmoanucka DreamSparkPremium), LibreOffice (OecraThas Bepcus)).

7.3 CamocTosiTesibHAs padoTa:

HOMGHICHI/IH JJISL CaMOCTOSATEILHOU pa6OTI>I C BO3MOXHOCTBKO IIOAKIKOUCHUA K
cetu "UHTepHer" wu oOecmedyeHWeM JOCTyna B DJIEKTPOHHYIO WH(GOPMAIIMOHHO-
00pa30BaTeNbHYI0 CpeJly OpraHu3allii: YHWTAJIbHBIE 3alibl, ydeOHbIe Kopryca 2, 3
(KoMmnbroTepHass TeXHHKAa C BO3MOXHOCTBIO MOJAKIIOUECHHS K ceTu «MHTepHer» u
oOecrieyeHreM JIOCTyTNa B DJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENbHYIO CpPEILy
(OUOC HNOHHTY) u snekrponHo-6mbmuoreunyio cuctemy (ObC IPRbooks), a takxke
BO3MOXHOCTBIO MHIMBHUIYaJIbHOTO HEOTPAHUYEHHOTO JOCTyna obydaroniuxcs B ObC u
OUOC mnocpenctBom Wi-Fi ¢ mnepcoHambHbIX MOOWIBHBIX ycTpoiictB. OC -
MicrosoftWindows 7, OpenOffice 2.0.3 - oOmectBennas Jurensus MPL 2.0,
GrubloaderforALTLinux — muuensus GNULGPLV3, MozillaFirefox — muuensus MPL2.0,
Moodle (ModularObject-OrientedDynamicLearningEnvironment) —  JUIEH3HS
GNUGPL); James J P 2016 MOPAC2016, Version: 19.168W Stewart, Stewart
Computational Chemistry, web-site: HTTP://OpenMOPAC.net; Chemcraft — graphical
software for visualization of quantum chemistry computations.
https://www.chemcraftprog.com; HyperChem 6.0 - munenszuns GNUGPL.



http://openmopac.net/
https://www.chemcraftprog.com/
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