MWHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmmn kacegpomn
aHanumu4yeckoul xumuu

e C;/Z
/

T.B.Enuceesa 26.04.2023 .

PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.B.1B.02.02 KomnbloTepHOe MoAenupoBaHMe XMMUYECKUX CTPYKTYP

1. Kog u HaumMeHOBaHMe HanpaBfieHUs1 NoAroToBku/cneynanbHOCTH:
04.04.01 Xumuna

2. Mpodunb nogroroBku/cneumnanmnsaumua: Pusnveckas XMmmus

3. KBanudukaumsa BbINyCKHUKA: __MarucTp

4. dopma oby4yeHMAa: __oyHas

5. Kachegpa, oTBeualowlas 3a peanusauuio AUCUMUNNUHBLL: __Kadheapa aHaNnUTU4eCKOn

XUMUn

6. CoctaBuTtenu nporpammbi: npod., A.X.H., ByTbipckas E.B.

7. PekomeHpgoBaHa: HMC xumuueckoro chakynbrera 25.04.2023, npoToko.J1 Ne4.
(HaumeHogaHue pekoMeHOyrwel cmpykmypsbl, dama, HOMep MPOMOoKosa)

8. YuebHbIn roa: _2023/2024 CemecTtp(bl)/TpumecTp(bl): _ 2




9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI

Llensimu oceoeHusi y4ebHoU OucyuriuHbl 61150 mcs:
dopmMmnpoBaHue 3HaHUN 1 YMEHUN B 0611aCcTU Mcnonb3oBaHua nporpaMmmbl Gaussian ans
peLleHns pasnnyHbIX XMMUYECKUX NpodieM MeToaamMm KBaHTOBOW XUMUMN.
3adayu y4yebHoU OuCyUMNIUHBbI:
- HpI/IO6peCTI/I 3HAHUA 06 OCHOBHBIX ME€TOaaX KBaHTOBOﬁ XUMHUHU U yMeTL nux HpHMeHHTb HpPI BLIGOpe MeToaa peIlIeHI/ISI
KOHKPETHOM XMMHUYECKOU 3a/1auH.
- OCBOI/ITL BO3MOXHOCTH HpOl"paMMLI Gaussian JIJISA peHIeHI/ISI XUMHUYCCKUX 3a1a4.
- CaMOCTOHTeJ‘ILHO BBIIIOJIHATH KOMHLIOTepHOG MO[[eJ'IPIpOBaHI/Ie CprKTprI 1 OCHOBHBIX CBOﬁCTB XUMHUYCCKUX
CTPYKTYp C MOMOIIBIO ITporpamMmbl Gaussian.
- BLIHOHHHTI) 06p360TKy W aHaJIu3 JaHHBIX KOMHMOTepHOFO MOI[CJ'II/IpOBaHI/Iﬂ.
- COCTaBJ‘ISITL OTYET 110 pe3an>TaTaM KBAHTOBO-XUMHUYCCKOI'O MOHGHHpOBaHI/IH.
- Pa3BuTh HaBBIKM MH(OPMALIMOHHOTO TIOMCKA M PA0OTHI C HAYYHOH U yueOHOH JTUTEpaTypoi.

10. MecTo y4ye6HOM ancumMnnunHbl B cTpykType OOIT:
JIMCUMIIMHA 10 BLI60py M1.B.0B.2

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucUMNNMHE/MOAYNIO (3HAHUA, YMeHus,

HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yribTaTaMuM OCBOEHUsi o6pa3oBaTeribHOM
nporpaMmmbl (KOMNeTEeHUMSAMU) U UHOUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMNEeTEHL MM
IK-1 CnocobeH IK-1.1. | O6ecneuynBaeT cbop | 3HaTb: OCHOBHbIE cneumanm3mpoBaHHble
nposoauTb cbop, Hay4HOMH, CUCTEMbI KOMMbBIOTEPHOro noucka.
cucTemaTmsaumio u TEXHUYECKON U YMeTb: oCyLecTBNATL NOUCK HAay4HON
KpUTUYECKNIA naTeHTHON N Hay4YHO-TEXHUYECKON nHopMaLmm
aHanma Hay4HoM, WHopmaLuu, npy NOMOLLY cneunannuanpoBaHHbIX CUCTEM
TEXHUYECKOW U Heobxo- KOMMbIOTEPHOro Noucka;
naTeHTHON avMon ons BnageTb: COBpEMEHHbIMM KOMMBIOTEPHBIMUA
WMHpopmaunu, peLueHus TEXHOMOrMaMmn NPy NNaHUPOBaAHNN XUMUYECKUX
Heobxogmmon ans nccrnenoBaTenbCkMX | UccriegoBaHWUii, nonyvyeHun n obpaboTke
pelueHus 3agav pesynbTaToB Hay4HbIX 3KCMEPUMEHTOB.
nccneposatenbckn | I1K-1.2. CocraBnset
X 3apjav aHanUTU4ecKun 3HaTb: CTPYKTYPY 1 3Tarbl COCTaBneHus
XUMUYECKOM 00630p cobpaHHON | aHanMTM4ecKoro 063opa, CyTb €ro OCHOBHbIX
HarnpaBneHHOCTU Hay4HoWN, yacrewm;
TEXHUYECKOM U YMeTb: coCTaBnATb NnaH o63opa, NpoBOANTb
naTeHT- aHanu3 Hay4yHoW, TEXHNYECKOMN N NaTEHTHOWN
HOW MHbopmaLmn WHopMaLnm No TeMaTuKke nccnegoBaTenbCKOro
no TemaTtuke npoekTa n bopmynupoBaTb BO3MOXHble 0bnactu
XUMUYECKON NpUMEHEHUS NpoaHanM3MpPOoOBaHHbIX AaHHbIX NO
HanpaBneHHOCTH TemaTuke nccreoBaTenbCKOro NpoeKTa;
Bnapetb: HaBblkamMu noucka nutepaTypbl Ans
aHanuTu4eckoro ob3opa W BbISIBIEHUS HOBbIX
HanpaBneHUn wuccnegoBaHu, BegylUX TeH-
OEHUNA 1N NepcrnekTUB pas3BUTUA aHanmanpyemMmon
npobnewmsl,.

MK-2 | CnocobeH IK-2.1. Cocrassier o0muit 3HaTb: CTPYKTYPY M CYLLHOCTb pa3fenoB obLlero
nnaHnpoBaTb IUIaH UCCIEIOBAaHKUA M | MflaHa WUCCneaoBaHMs W AeTanbHblIX MNITAaHOB
paboTty " JIeTajbHbIE IIAHEI oTAerNbHbIX cTaaui;

BblOMpaTb OT/IENBHBIX CTAHUN YmeTb: BbiOMpaTb TeMy  MCCnegoBaHus,
afeKkBaTHble cobuvpaTtb M usyyaTb matepuansl N0 N3dpaHHOM
MeToObl peLleHust TeMe, Ha OCHOBe WX aHanumsa COCTaBMSATb
Hay4Ho- IIK -2.2 Bribupaer obLWuit NnaH nccnenoBaHna 1 getarnbHble NnaHbl
nccrnegoBaTenbCku 9KCIIEPUMEHTAJIbHBIC U | OTAENbHbIX CTaaun;
X 3agay B obnactu pacueTHO- Bnapetb: yMeHnem dopmynunposaTb
HU3N4EeCKon XMmMmm TEOPEeTHYECKUE KOHKPETHYIO Lenb MccneaoBaHni n 0bo3Havatb
METO/IbI PEIIEHHS npobnemy Hay4yHOro UccriefoBaHus.
MOCTABJICHHOM 3aa4yH, | 3HaTb: BO3MOXHOCTM MMEIOLLMXCA PeCYpCcoB Ans
HCXOJIS1 U3 BbINONHEHNS 3KCMEPUMEHTalbHbIX U pac4eTHo-




HNMEIOIINXCS
MaTepHalIbHBIX U
BPEMEHHBIX PECYPCOB

TEOPETUYECKNX METOLAOB PELUEHUS

3afady B obnactu pmsndeckon xmmmu;

YmMmeTb: BblOpaTb onTUManbHbIN
3KCnepMMeHTarnbHbI " pac4eTHo-
TEopeTUYECKUN MeTo peLleHns NoCTaBMeHHOMN
3afaun, ncxoasa U3 UMEIOLLMXCA MaTepuanbHbIX
N BPEMEHHbIX PECYPCOB;

BnapgeTb: MmeTogamu akcnepuMeHTanbHbIX U
pacyeTHO-TEOPETUYECKMX METOL0B peLLeHNs
MOCTaBMNEHHOW 3a4a4M UMEOLLMXCS
MaTepuanbHbIX 1 BPEMEHHbBIX PECYPCOB.

MK-3

CnocobeH Ha
OCHOBE
KPUTMYECKOro
aHanusa
pesynbtatos HWUP
" HMNOKP
oLeHuBaTb
nepcneKkTuBbI nx
NpaKTUYECKOro
NpUMeHeHus "
NpPOAOIMKEHNS

pabor B o6Gnactu
du13n4YeCKon XMmmm

MK-3.1

MK-3.2

CwncrtemaTtusmpyer
WHpopmaumio,
Mony4YeHHyo B xoge
HAP wn HUNOKP,
aHanuau-

pyeT ee n
conocraensiet c
nuTepaTtypHbIMU
AaHHbIMU

Onpepensiet
BO3MOXHbIe
HanpaBneHns
passutua pabot u
nepcneKkT1BbI
NMpaKTUYECKOro
NnpYMeHeHus
Nony4YeHHbIX
pe3ynbTaToB

3HaThb: NPUHLMMbI cuctemartmsaumm
MHGOpMauuK, nonyvyeHHole B xoge HUP n
HNOKP, aHanuaupoBaTb WHMOpMALUIO Ha UX
OCHOBE;

YMeTb: CTPYKTYpUpOBaTb AaHHble, MOMyYeHHble
B xoge HNP n HMOKP, pasbumeaTtb gaHHble Ha
rpynnbl U HaxoguTb JIOTMYECKME CBA3M MeXOy
HUMMU;

Bnapethb: HaBbIKamMK " MeTogamu
cuctemaTmsaum uHdopmaumu, MNosydeHHOW B
xone HWP u HWMOKP u conocrtaBneHnem
MOMyYeHHbIX pPe3ynbTaToB C JUTepaTypHbIMU
OaHHbIMU.

3HaThb:

CTPYKTYPY W  OCHOBHble  MOHATUS
TEOPETUYECKOrO " 3KCMEepUMeEHTanbHoro
MOo3HaHWA, a Takke JTanbl opraHM3auum,

nnaHupoBaHus 1 BbinonHeHns HUP;

YMeTb: Ha ocHoBe Tembl HUP coctaButb nnaH
nccnegoBaHus, paspaboTtaTb TEXHUKO-
3KOHOMMYeckoe obocHoBaHue, Hay4HO-
TeXHMYecKoe 3adaHue W KaneHaaHpHbIN nnaH
ero peanu3auun, cgopMynMpoBaTb rUNoTesy,
ONMCbIBAIOLLYID OXMAaAemble pes3ynbTaTbl, AaTb
npeaBapuTenbHYHO OLEHKY oXxuagaemblx
pes3ynbLTaTos,;

BnapeTb: HaBblkaMu BbISIBIIEHUS  Hay4HbIX
npobnem, BO3MOXHbIX HanpasfieHW pPasBUTUS
paboT 1 NepcnekT1B NPaKTUYECKOro NPMMEHEHUs
NOMNy4YeHHbIX Pe3ynbTaToB.

12. O6bem gucuunIuHbI B 3a4eTHbIX eanHMUax/yac. (s coomseemcmsuu ¢ y4ebHbIM MI1aHOM) —

4 [ 144

dopmMa NPoOMeXYyTOYHOM aTTecTauum _3K3aMeH

13. TpyaoemkocTb No BMaam yuyebHon paboTbl

Bug yuebHon paboTbl

TpyaoemMKoCTb

Bcero

[lo cemecTpam

Ne cemecTpa

Ne cemecTpa

AyanTOpHbIE 3aHATUSA 2
nekunu 18
B TOM yucrne:
nabopaTtopHble 36
CamocTosiTensHas paborta 90

B TOM yucne: KypcoBasi pabota (NpoekT)

<Dopma NPOMEXYTO4 HOW aTTecTaumm

(9k3ameH —  4ac.)

Ok3aMmeH (2)

WToro:

144

13.1. CopepxaHue QUCLUNIUHBI

Ne n/n

HanmeHoBaHue pasgena
ONCUMNNNHBI

CopepxxaHue pasnena aucUunnHbl

Peannsauus
pasgena




OVCLUMIUHBI C

NMOMOLLbIO
OHMnamnH-Kypca,
QYMK*
1. Jlekuum
11 Mpeomert 1. HaHOTEXHONOrMU 1 KOMMBIOTEPHOE
KOMMbOTEPHOE MoaenupoBaHue. Hay4yHast ntHgopmaumm n
MOAENMpoBaHne ee UCTOYHMKN. Cnocobbl 06paboTkn Hay4yHoM
XUMUYECKNX CTPYKTYP. | MHbOpMaLMnM NO KOMMbIOTEPHOMY
XapakTepucTumku MOLENMPOBaHUIO.
COBPEMEHHbIX
NporpaMmHbIX
KOMMNJIEKCOB pacyeTa
CTPYKTYpPbl 1 CBOUCTB
MOEKyn.
1.2 MeToabl KBAHTOBOW 2. PasgeneHve 9nekTpOHHOIro W S4epHOro

XUMUM B nNporpamme
Gaussian. NHTepdeinc
nporpamm Gaussian u
GausView.

ABWXEHNN B MoOnekKyne. Pewenne
9NEeKTPOHHOro  ypaBHeHusa  LpeawuHrepa.
MeTogbl Xaptpu, Xaptpu-®oka, XapTpu-
doka PyrtaHa. Meton  MONEKYNAPHbIX
opbutanen. 3. Habopbl 6a3ncHbIX OYyHKUUN
nporpamMmmel Gaussian: MuHMManbHbIN
Ga3ncHbIN Habop, BaneHTHO-pacllensieHHble
Habopbl, Habopbl C NONAPU3aLMOHHBIMU
dyHKUMAMKY,  anddysHble  dyHKumn.  4,5.
KpaTkass xapakTtepucTMka MeToOoB pacyeTta
3NEeKTPOHHOM CTPYKTYpbI MOneKyn
nporpammbl  Gaussian: metogq MO JIKAO,
nonyamnupuyeckne metogbl, MeToabl ab
initio, meTon yHKUMOHaNa nnoTHOCTU. 6.
3agaHne  MCXOOHOW  KOHdurypauum B
rmaBHOM  OkHe nporpammbl  Gaussian.
Checkpoint dann, cekums BblGoOpa
MapLipyTa. Cekums MOJEKYNSIPHOM
crneunukauunu: 3agaHue 3apsga n
MYMbTUNSIETHOCTU paccuynTbiBaeMom
cUCTeMbl, Crnocobbl 3agaHusa  HavasribHOW
CTPYKTYpPbl MOMekynbl. Z- maTpuua. 7.
[MoHsaTMe 3apsg Ha atome no MannukeHy.
MeToabl pacyeTa 3MEKTPOHHOM MNIOTHOCTY,
nopsgkoB CBs3eW, 3apsgoB  Ha  atomax,
NnonApu3yemMocTn  MONEKYNsPHbIX  CUCTEM.
MeTon mMonekynsipHon MmexaHuku. KrioyeBble
cnoea nporpamMmmbl Gaussian. 8.
[MoBEPXHOCTL  MOTEHUMANbHOW  3HEpruu
MHOroaToOMHOM cuctembl. Knaccudumkaums
cTaumoHapHbIX Todek Ha [1M3. HopmanbHble
konebaHnsa. OHeprnst HyneBbiX KonebaHun
(ZPE). TlyTb xMMn4yeckon peakuuun. KpaTkas
XapakTepuctmka Metoga  MOMNeKyrsipHOu
AnHamukn. 9. Pacuet cnektpoe AMP B
nporpamme Gaussian.

2. JlabopaTopHble 3aHATUA




21 MeToapbl kBaHTOBOM | 1 Paboumi cton nporpamm Gaussian wu
xumun B nporpamme | Gaussview. HasHayeHne KHOMOK W OKOH
Gaussian. WHTepdenc | nporpamMm, rMaBHOE  OKHO  MporpamMmbl
nporpamm Gaussian u | Gaussian. MocTpoeHune HavarnbHbIX
GausView. MOJNEKYNAPHLIX  CTPYKTYP C  MOMOLLbIO
nporpaMmmbl Gausview. PacyeT aneKTpoHHOW
S9Hepruv  Monekynel.  KrnioyeBoe  cnoeo
Energy. 2. KoHTponbHas pabota 1.
[MocTpoeHne MOMEKYNsApHbIX CTPYKTYp C
NMOMOLLbIO nporpamMmeil Gausview.
OnpeneneHve  CTPYKTYpHbIX MNapameTpoB
NMOCTPOEHHbIX CTPYKTYp. 3. YueT adpdeKkToB
cosibBaTauumun. PacyeTt aHeprum KoHpopmepos
ANXrnopataHa B pacTBOpe uukrnorekcaHa 4.
KoHTponbHass paboTta 2. Pacuet
9NEKTPOHHOW 3HEPrnn XMMWUYECKUX CTPYKTYpP
B Bakyyme un B pacteoputene. 5. Knioyesoe
cnoso "optimization". PacueT aHeprui ceasen
XUMUYECKNX  CTPYKTYp. 6. KOHTpomnbHas
pabota 3. OnTummusauusa MONEKynApHbIX
CTPYKTYP. 7. Onuuu npoueaypsbl
"optimization”. KoHTponbHas pabota 4.
Onumm  npouenypbl  “"optimization". 8.
KoHTponbHass pabota 5. PacyeTr 3Heprumn
XUMUYeCKNx cBasen. 9. MocTpoeHnue
MONEKYNAPHbIX opbuTarnen ABYX- n
TpexaToMHbIXx Mosiekyn. 10. KoHTponbHas
pabota 6. [locTpoeHne MOneKynapHbIX
opbutanen. 11. PacyeT nopsgkoB CBA3en B
Monekynax yrnesogopogoB. CkaHupoBaHue
NOBEPXHOCTU MOTEeHUMarnbHON 3JHeprnn. 12.
KoHTponbHas pabota 7. PacuyeT nopsigkos
CBA3eW B MOMeKynax, CKaHWpoBaHue
NOBEPXHOCTU MNOTEHUMANbLHON 3Hepruun. 13.
Pacuyet cnektpoB AMP. 15. KoHTponbHas
pabota 8. YueT addekToB pacTtBOpUTENS.
14. PacueTt MK CMNeKTpoB n
TepMoauHaMmUyecKnx dyHKUNI
MONeKynapHelx cuctem. 15. KoHTponbHas
pabota 9. Pacyet UK cnekpos monekyn. 16.
Pac4yeT nepexoaHbiX COCTOSIHUA W NyTU
XMMuyeckon peakumm. 17. KoHTponbHas
pabota 10. Pacuetr cnektpos AMP,
nepexogHbIX COCTOSIHUMA U NYTU XUMUYECKON
peakumn 18. UtoroBas koHTporibHas paboTa
11.

* 3arnonHsemcs, ecnu omoesibHble pa3denibl QUCUUMIUHbBI U3YyHamces ¢ MOMOWbI0 OHaluH-Kypca. B KomoHke
lNpumeyaHue Heobxo0uMo yKasamb Ha3gaHue oHmnauH-kKypca unu QYMK. B Opyaux criydasix 8 s4elku cmagsimcsi
MpPOYepKU.

13.2. Tembl (pa3aenbl) AUCLUUNIUHBLI U BUAbI 3aHATUN



Buabl 3aHATUN (KONTMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl

CamocTosaTensHas
n/n | (pasgena) gucumnnuHel | Jlekummn MpakTuueckme | JlabopaTopHble

pabota Beero

Mpeomert
KOMMNbIOTEPHOE
MoAenMpoBaHue
XUMUYECKNX
CTPYKTYp. XapakTe-
PUCTUKMN
COBPEMEHHbIX
nporpaMmmMHbIX
KOMMSEKCOB pacyeTa
CTPYKTYpbl U CBOWCTB
Morekyn
COBPEMEHHbIX
NpOrpaMmHbIX
KOMMNIEKCOB pacyeTa
CTPYKTYpPbl U CBOWCTB
MOEKYI

MeToabl KBAaHTOBOW
XUMUM B nporpamme
Gaussian. OcHoBbI
npaKkTU4eCKon
paboThbl c
nporpaMmmamm
Gaussian n
GausView.

16 36 80 132

Wroro: 18 36 90 144

14. MeToau4yeckue ykasaHMA ANA OOy4YarOWMUXCA NO OCBOEHUK OUCLMNIIUHBLIL. B xoxe
JIEKIMOHHBIX 3aHATHH ClIEAyeT BECTH KOHCIIEKTHpPOBaHME ydeOHOro Marepuana. HeoOxoammo oOpamiath BHHUMaHHE Ha
KaTeropu, (OpMYJIMPOBKH, PAcKpBIBAIOIIME COJEpKaHUE TEX WM HHBIX SBICHHH W TPOLECCOB, HAYYHBIE BHIBOABI U
MPAaKTHYECKNE PEKOMEHAAINH, IOJIOXKUTEIbHBIH ONBIT B OPAaTOPCKOM HCKyccTBe. JKenarenbHO OCTaBUTH B pabodmMx
KOHCHEKTax I0JIs, Ha KOTOPBIX JIeNIaTh TOMETKH U3 PEKOMEHIOBAHHOW JIMTEpaTyphl, IOMOJIHSIOMINE MaTepHal IPOCIyIIaHHOH
JIEKIINH, a TaKKe MOAYEPKUBAOININE 0CO0YI0 BaXKHOCTh TEX MIIM MHBIX TEOPETHUCCKHX ITOJIOKEHHUH. 3aJaBaTh MPEToIaBaTelIo
YTOUHSIONINE BOMPOCHI C HENbI0 YSCHEHUs TEOPETHYECKHX MOJIOKEHHWH, pa3pelIeHHs CIOPHBIX CHUTyaluid. Pe3ynprarsl
KOHCIIEKTUPOBAHUS MOTYT OBITh MPECTAaBIICHBI B pa3iuuHbX popmax. [1naH - 3T0 cxeMa NpOYMTaHHOTO MaTepHana, KpaTKUi
(umm  ToIpOOHBIN) TepeueHb BOIMPOCOB, OTPAXKAIONMX CTPYKTYpY M IOCIENOBaTENbHOCTh Marepuana. IlogpoGHo
COCTaBJICHHBIN IUIaH BIOJHE 3aMEHSACT KOHCHEKT. KOHCIEeKT - 3TO cHcTeMaTH3MpPOBAHHOE, JJOTHYHOE M3JIOKEHHE MaTepualia
HUCTOYHUKA. Pa3znuuarorcs 4eTslpe TUIla KOHCHEKTOB: - IIMaH-KOHCHEKT - 3TO pa3BepHYTHIN NETAIM3UPOBAaHHBIA IUIAH, B
KOTOPOM JOCTATOYHO HOI[pO6HI:Ie 3aliCu MOPUBOJAATCA IO TEM ITYHKTaM IUIaHA, KOTOPBLIC HYXJIAOTCA B IOACHCHHUU. -
TexcTyanbHBIII KOHCIIEKT - 3TO BOCHpPOW3BEAEHHE Hambojee BaXKHBIX IOJIOKEHUI M (akToB MCTOYHHMKA. . - CBOOOIHBIN
KOHCHEKT - 3TO YETKO M KpaTko c(hOpPMYJIHPOBAaHHBIEC (M3JIOKEHHBIC) OCHOBHBIC IIOJIOKEHUS B pe3yibTaTe IIIyOOKOTO
OCMBICIIUBaHUSl Marepuaja. B HeEM MOryT NpHCYTCTBOBAaTh BBINHMCKH, IIMTAThl, TE3HMCHI; YacTh Marepuala MOXXET OBITh
NIPE/ICTaBIICHA TUIAHOM. - TeMaTH4ecKHi KOHCIIEKT - COCTABIISIETCSl HA OCHOBE M3Y4YEHUs psila ICTOYHUKOB U JaeT Ooliee MIiIn
MEHEee HCUEPIIBIBAIONINH OTBET 110 KaKOI-TO cxeme (BOIpocy).

BaxHolf cocraBHOII wYacThio ydueOHOro mporiecca SBISIOTCS JaboparopHele paboTel. Tembl JabopaTopHbIX pador,
peKkoMeHayemMas IuTepatypa, MX Ieidb W 3aJadd yKa3aHel B 1.15 mporpamMmbl. HauwHas TOATOTOBKY K 3aHSATHIO, HYKHO
M3YYNUTh KOHCIIEKT JEKIMA W pa3fensl y4eOHWKOB W Y4YeOHBIX MMOcOoOWH, OTHOCSAIMMECS K 3aHATHIO. BeImonHeHue
nmabopaTopHOil paboThl BKIIOYaeT 2 3Tama: lif - BBIMONHEHHWE PAa0OTHI C HCIOIB30BAHHEM OOOPYIOBAaHUS KOMIBIOTEPHOTO
KJacca; 2 - caada pabotel. Heo0XoauMo MOMHUTE, 9TO HA JIEKIIMK OOBIYHO pacCMaTpUBAETCS HE BECh MaTepHall, a TOIBKO ero
gacte. OcCTambHass €ro 4YacTh BOCIOJHIETCS B IIPOIECCE CaMOCTOSTEIbHOM paboTel. B cBsBum ¢ 3tuMm pabora c
pEKOMEHAOBaHHOH TUTEpaTypoit obs3arensHa. Oco60e BHIMAaHUE ITPH TOM HEOOXOIMMO 0OpaTHTh Ha COJCPKAHNE OCHOBHBIX
MOJIO)KEHUH W BBIBOJIOB, OOBSACHEHHE SIBICHHH M (DaKTOB, YSICHECHHE NPAKTHYECKOTO IPHIOKEHHUS paccMaTpUBaeMBIX
TEOpPETHYECKUX BOMPOCOB. B mporecce 3ToH pabOTHl CTYAEHT [OJDKEH CTPEMHTHhCS IOHSATh W 3aIlOMHHUTH OCHOBHBIC
TIOJIOKEHHSI paccMaTpuBaeMOro Marepuaja, MpHUMeEphl, IMOSCHSIONIME €ro, a Takke pa3o0paTbcsi B HMILTIOCTPATUBHOM
Marepuasie. 3akaHYMBaTh IIOATOTOBKY K cjade padoThl ciieayeT oQopMileHHEM paboThl B TEeTpaad ¢ 00s3aTeNbHOU
(OpMYITHPOBKOM OCHOBHBIX PE3yJbTATOB M BHIBOJIOB.




15. lMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PEeCypCoOB MWHTEPHET,

HeOGXOAVIMbIX Onsa oCBOEHUA OAUCLUUNIINHDbI (criucok numepamypbl 0GhopMIISemcss 8 coomseemcemauu
¢ mpebosaHusamu 'OCT u ucrionb3yemcs obwas CK8O3Has Hymepauus 0515 ecex 8Udo8 UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

Ne n/n NcToYHMK
CtenaHoB, Hukonam ®egoposud. KBaHTOBas MEXaHWKa U KBAHTOBast XMMMUSI
1 y4ebHUK N NpakTUKyM Anga akagemudeckoro 6akanaspuarta / H.®.CtenaHoB .— M. :

KOpawnT, 2018 . - Y. 1 .— 2-e u3a., ucnp. n gon. — 232.

CtenaHoB, Hukonan ®egoposud. KBaHTOBas MexaHnKa U KBaHTOBast XMMUS

2 y4yebHUK 1 NpakTUKyM Ansa akagemundeckoro bakanaspuarta / H.®.CtenaHos .— M. :
KOpaut, 2018 . - 4. 2 .— 2-e uaa., ucnp. n gon. — 282.

LupenbcoH B.I'. KBaHTOBas xumusa. Monekysbl, MONeKynapHble CUCTEMbI U TBEPAbIE
Tena : yuebHoe nocobue ansa By3oB / B.I". LiupenbcoH - MockBa : JlabopaTtopus

3 3HaHun, 2017. - 522 c. (Y4ebHuk ons Bbiclien wkonbl) - ISBN 978-5-00101-502-4. -
TekcT : anekTpoHHbIn // OBC "KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785001015024.html

KannaH W.I'. MexmonekynsapHble B3aMmopenctBus. dusmyeckas MHTepnpeTaums,
KOMMNbIOTEPHbIE pacyeTbl U MoAesNbHble noTeHuuansl / W.I. KannaH — Mockea :
4 Jlabopatopusa 3HaHumn, 2017. — 397 c. — ISBN 978-5-00101-503-1. — TekKkcT :
anekTpoHHbin /[  OBC «KoHcynbTanHT ctygeHta» : [canTt]. — URL
https://www.studentlibrary.ru/book/ISBN9785001015031.html.

6) gononHuTenbHasa nNuTeparypa:
Ne n/n McToYHMK

Foresman J.B. Exploring Chemistry with Electronic Structure Methods / J.B
Foresman., A.E. Frisch. — Pittsburgh, PA : Gaussian, 2003 . — 111 p..

ByTbipckas, E.B. KomnbloTepHaa Xxumusa: ocHOBbI Teopun 1 paboTa ¢ nporpaMmmamu
Gaussian n GaussView / E.B. bytbipckas .— M. : COJIOH-MNMPECC, 2011 .— 218 c.
ConosbeB M.E. KomnbtoTepHasa xumusa / M.E. ConosbeB, M.M. ConosbeB. — M. :
COJTIOH-IMpecc, 2005 . — 535 c.

4 Knapk T. KomnbtoTepHasa xumus: nep. ¢ adrn. / T. Knapk. - M. : Mup, 1990. — 383 c.
MuHknH B.U. Teopus ctpoenunsa monekyn / B.. MunkuH, 6.A. CumkuH, P.M. Mursies.
— PocTtoB H/[]. : ®eHunke, 1997 — 550 c.

Monn [.A. KBaHToBO Xxumudeckue mogenu / [1.A. Monn // Ycnexu ¢ous. Hayk. — 2002.
—T.172, Ne3. — C. 349-356.

KoH B. OnekTpoHHas CTpyKTypa BellecTBa — BOSIHOBbIE (PYHKUMM U (PYHKUNOHAMbI
nnotHoctn / B. KoH // Ycnexn cuns. Hayk. — 2002. — T. 172, Ne 3. — C. 336-349.

1

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0duLlmnanbHble pecypchbl MHTEPHET)™:

Ne n/n Pecypc

[MpaKTUKyM NO KOMMNbIOTEPHON XMMUKN [DNEKTPOHHBINA pecypc] : MeToandeckme
yKa3aHus 4ns MarmctpaHToB 2-ro roga obyyeHuns xmummyeckoro dpakynbteTa : [ang
HanpasneHus 04.03.01 - Xumus] / BopoHex. roc. yH-T ; cocT.: E.B. byTbipckas, B.A.
LlanowHmnk .— 3neKTpoH. TekcToBble AaH. — BopoHex : N3patenbckum gom BIY,
2018 .— 3arn. ¢ TuTyna akpaHa .— CBo6oaHbIN JOCTYyN U3 uHTpacetn BIy .—
TekctoBbIn dann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-220.pdf>.
OBC «YHuBepcuteTckasa bubnuoteka onlinex, http://biblioclub.ru/

OBbC «KoHcynbTaHT cTyaeHTay, http://www.studmedlib.ru

http://www.gaussian.com

http://ru.wikipedia.org/wiki/KBaHTOBas_ xumus

http://www.qchem.ru/

http://www.xumuk.ru/encyklopedia/1946.html
http://lwww?2.sscc.ru/PPP/Gaus-Dscr.htm

N |OI~WIN



http://www.lib.vsu.ru/elib/texts/method/vsu/m18-220.pdf

9. | www.lib.vsu.ru — 3Hb Bl'Y
10. | O6pasoBaTenbHbIN NopTan "AneKkTpoHHbIN yHMBepcnTeT BIY"hitps://edu.vsu.ru/
11. | QYMK https://edu.vsu.ru/course/view.php?id=6382

* BHayvane ykasblearomcsi O6C, ¢ komopbimu umeromcsi 0ozogopa y BIY, 3amem omkpbimbie 371€KMPOHHO-
obpa3sosameribHble pecypchbl, oHnalH-Kypckl, QYMK

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHo-memodu4deckue pekomeHOayuu, rocobus, 3adayHUKU, MemoOuyYecKue yKa3aHusi o 8bINOHEeHUO
rpakmu4eckux (KOHmMposibHbIX), Kypcosbix pabom u dp.)

Ne n/n NcToYHMK
CneunannanpoBaHHbIN KOMMbIOTEPHbIN KNacc ANns BbIMNOMHEHUS cTygeHTamMmu paboT no
1 ancuunnuHe «KoMnbloTepHOE MOAENMPOBaHNE XUMUYECKUX CTPYKTYP», BKITHOHAIOLLNIA

12 paboynx KOMNbOTEPOB Ha ocHoBe Pentium 4;

MporpammHbIn NnpoayktT Gaussian03 Rev. C.02; nporpammMHbIn npoaykT Gaussview
3.09

KomMmnbloTepHasa xumus : y4ebHo-meToandeckoe nocobue ang By3oB : [4Ns CTyAd. 5 K.
OYHOM GhopMbl 06yY. xnM. dhak. cneymnansHocTn 020101 - Xumus] / BopoHex. roc. yH-T
3 ; cocT.: E.B. byTbipckas, J1.C. HeyaeBa .— BopoHex : IsgaTenbcko-
nonurpagouyeckni LeHTp BopoHeXcKoro rocygapcTBeHHoro yHmeepcurteta, 2011 .—
27 c. : un. — bubnuorp.: c. 27.

KomnbloTepHasa xumus: yd4ebHoe nocobue ana marnctpoB 2 roga obyyeHus
XnuMmyeckoro pakynbTteTa no HanpasneHuto 04.-4.01 - Xumung; cocT.: E.B. ByTbipckas,
B.A. WanowHuk, B.N. Bacunbesa. - BopoHex: Hay4Hasa kHura, 2021. - 81c.: un. —
Bubnuorp.: c. 81.

17. OOpasoBaTefnibHble TEXHONIONMKU, MUCNOSib3yeMble NpU peanusauum Yy4ebHOWM
ANCLUMNIINHBLI, BKMOYas AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4YeHue):

Mpn peanusaunm y4ebBHON AUCUUNIUHBI MOFYT WCMOMb30BATbCH JNIEMEHTbl ANEKTPOHHOrO
obyuveHna (30) n ancrtaHumoHHble obpasoBaTtenbHble TexHonornn ([OT) B 4yacTu OCBOEHUSA
NEKLMOHHOIro mMaTepuana, npoBegeHus TekyLen 1 NpoMeXyTo4YHON aTTecTtauunn, NpoBedeHus
yactTn nabopaTopHbix paboT M camocTosATeNnbHOM paboTbl obyyaroWMxcsa No OUCUUNIUHE,
nosgonsiowme obecneymBaTtb  OMOCpedoOBaHHOE  B3auMMOAEWCTBME  (HA  pacCTosAHWMK)
npenogaesatenen n oby4varoLmxcs, BKIKYAA MHCTPYMEHTbl 3MNEKTPOHHOM WHM(OPMaLNOHHO-
obpasoBatenbHon cpeabl BIY «3nekTpoHHbIn yHuBepcuteT BIY» (https://edu.vsu.ru),
npoeegeHne BeOGMHApPOB, BUOEOKOHMEPEHUMN, B3aUMOAEWCTBME B COLCETHAX, MOCPEACTBOM
9NEKTPOHHOM MNOYThbl, MecCeHmkepoB. [ns OCBOEHUS AUCUMUNINHBI PEKOMEHAYETCSH CNMCOK
nuTepaTypbl U PECYPCbI ANs1 ANEKTPOHHOro obydeHus (30) (n. 15).

1. MpakTUKymM N0 KOMMNbIOTEPHON XUMUKN [ONEKTPOHHLIN pecypc] : MeToANYEeCKNe ykasaHus ans
MarmcTpaHToB 2-ro roga oby4vyeHus xummyeckoro dakynbteTta : [ana Hanpasnexus 04.03.01 -

Xvumusa] / BopoHex. roc. yH-T ; cocT.. E.B. Bytbipckas, B.A. LUanowHuK .— OneKTpoH.
TekcToBble faH. — BopoHex : U3pgatenbckuin gom BIY, 2018 .— 3arn. ¢ tutyna akpaHa .—
CBoboaHbIN [ocCTyn n3 MHTpaceTu By — TekcToBbIN doann —

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-220.pdf>.

2. KomnbloTepHasa xvmmus [QNeKTpOHHbIN pecypc] : yd4ebHo-MeToanyeckoe nocobme ans By30B :
[onsa ctya. 5 k. ovyHOM hbopmbl 06y4. xuMm. dhak. cneymnanbHocTn 020101 - Xumusa] / BopoHex.
roc. yH-T ; coct.: E.B. ByTbipckas, J1.C. HeyaeBa .— OnekTpoH. TekcToBble AaH. — BopoHex :
N3paTenbcko-nonurpadguyecknin LeHTp BopoHexckoro rocyaapcteseHHoro yHnsepcuteta, 2011
— 3arn. ¢ TUTyn. aKpaHa .— JNeKTPOH. Bepcus ned. nybnukaumm .— CBoOOAHbIN JOCTYN U3
nHTpacetn BI'Y .— TekctoBbin hann .— Windows 2000 ; Adobe Acrobat Reader.

3. NHTepakTuBHOE B3anMogencTBume c cynepkomnbiotepom BITY.



http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=6382
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-220.pdf

18. MartepmanbHO-TexHU4Yeckoe obecneyeHue aucumnnuHbl: Cneunanm3mpoBaHHbIN
KOMMbIOTEPHbIN KIacc AN BbIMNOMHEHUSA CTYAEHTaMn NpakTM4ecknx n nabopaTopHblx paboT no
ancumnnuHe «KomnbloTepHOE MOAENUPOBAHUE XUMUYECKUX CTPYKTYp», BKMAYawowmm 12
paboymx KOMMbOTEPOB Ha ocHoBe Pentium 4; nporpammHbii npoaykT Gaussian09 Bin License
EM64T-SSE4/LX; nporpammHbin npoaykt Gaussview 3.09; cynepkomnbtotep BIY.

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM OCBOEHMSI oObyvarwmmucss yd4ebGHOro matepuana onpepensietcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HanmeHoBaHve WHamnkaTtop(bl)

Ne KomneTeH
n/n paspena oucuunnimHbl unsi(v) OOCTMXEHNA OueHouHble cpeacTBa
KoMneTeHunn

(Moayns)
Beepexune MNKB - 1 MnKB -1.1,1.2

Mpeomert
KOMMNbIOTEPHOE
MoAenMpoBaHue
XUMUYECKNX
CTPYKTYp. XapakTe-
PUCTUKN
COBPEMEHHbIX
NporpaMmmMHbIX
KOMMEeKcoB
pacyeTa CTPYKTYpbl
N CBOWCTB MOSEKyn

MeToabl KBaHTOBOW
XMMWUU B nporpamme
Gaussian. OCHOBbI | k-2 | MKB -3.1, 3.2
NpaKTN4ecKon MKB - 3 MKB -3.1,3.2 Cpaya nabopaTopHbIx pa6or.
paboThbl c KoHTponbHble paboTbl 1-11.
nporpammamu

Gaussian n

GausView.
lNpomexyToyHasa aTTecTauns lNepeyeHb 8onpocos
dopma KOHTpons — lNpakmuyeckoe 3adaHue

YCTHbIV onpoc

20. TunoBble OLEHOYHble cpencTBa U MeToAMYEeCKMe MaTepuanbl, onpeaensilowme
npoueaypbl OLeHUBaHUA

20.1. TeKywWwmMn KOHTPONb ycneBaeMoCTH

KoHTponb ycneBaeMocTu MO AUCLMNIIMHE OCYLLECTBIAETCA C NOMOLLBbIO CReaytoLmnx OLEeHOYHbIX
CpencrTB:
Cpagava nabopaTopHbIX padoT. KoHTposibHble paboThl . YCTHbIA ONpoc.

TecToBbIE 3agaHUS.

1. O6nacTb NPOCTPAHCTBEHHbLIX Pa3MepPOB HAHOTEXHONOMMI (B M)

a) 10-6 6) 10-9 B) 10-15 r) HET NpaBMNBLHOrO OTBETA.

Oteet: 10-9

2. Y10 nexuT B OCHOBE pasfeneHns 3rneKTpoOHHOro 1 a4epHOro ABMXEHUN B MOnekyne
a) npubnmxkeHune bopHa-OnneHrenmepa 6) npaBuno XHKKens

B) npubnmkexHme MO JIKAO r) HeT npaBunNbHOro oTBeTA.

OTBeT: npnbnmxeHne bopHa-OnneHrenmepa



3. Kakoe npeanonoxeHne nexuT B OCHOBE MeTo4a CaMOCOrfiacoBaHHOro nons?

a) OOHO3NEKTPOHHOE NpubnxeHne 6) BkNoYeHne B 6a3nCHbIN HABOP TONBKO
NnonApmn3aumnoHHbIX PYHKLMI B) 3aMeHa MOSEKYIISAPHbIX UHTErpasnoB aKCnepuMeHTanbHbIMU
napamMmeTpamu r) HeT NPaBUITbHOIO OTBeTa.

OTBeT: 0QHO3NEKTPOHHOE NPUbNMxXeHne

4. Kakon n3 metofoB popmarnmaMa camocoriiacoBaHHOMo MNoss NCNONb3yeTCs Npy peLleHnn
3NEeKTPOHHOro ypasHeHua LWpeanHrepa monekyn ?

a) metog XapTpu 6) metog XapTpu-doka. B) metoq XapTpu-doka-PyTaHa r) HeT npaBuibHOMO
oTBeTa.

OtBeT: meToa XapTpu-doka-PytaHa

5. Kakon n3 metogoB hopmannama caMmoCorfiacoBaHHOro nosis He yYuTbiBaeT npuHumn Maynu?
a) metog XapTpu 6) metog XapTpu-doka. B) metoq XapTpu-doka-PyTaHa r) HeT npaBuibHOMO
oTBeTa.

OtBeT: MmeToa XapTpu

6. Kak 3aBMCUT OT pacCTOsIHUA 9neKTpoHa 0 s4pa r nokasaTerlb 3KCNOHEHTbl aTOMHON
opbuTanu rayccoBckoro tuna ?

a) NMHerHbIM ob6pa3om 6) KBagpaTUYHbIM 00pa3oM B) HE 3aBUCUT I) HET NPaBUITbLHOIO OTBETA.
OTBeT: KBagpaTU4HbIM 06pasom

7. KoHTpakTaumen HasblBaeTCcs

a) metog MO JIKAO 6) nuHenHas KOMBUHaLMS raycCoBbIX (PYHKLUMI B) pa3noxXeHne BOTHOBOM
dyHKUMKN NO HEKOTOPOMY Hasucy r) HeT NpaBUIbLHOrO OTBeTa.

OTBeT: NMHenHas KOMOMHaLNS rayccoBbIX PYHKLNN

8. YUto o3HavaeT undpa 6 B 0603HayeHmm 6asnca 6-311G(d,p)

a) AO BHeLLHMX 3NeKTPOHOB BKNtoYaeT 6 rayccoBblxX pyHKumMn 6) AO BHYTPEHHMX 3NIEKTPOHOB
BKMNtoYaeT 6 rayccoBbiX oyHKUNN B) AO BHYTPEHHUX U BHELLHUX 3N1EKTPOHOB BKIOYaET 6
rayccoBbIX OYHKLMI I) HET MPaBUIILHOrO OTBeTA.

OtBeT: AO BHYTPEHHNX SNEKTPOHOB BKNOYAET 6 rayccoBbIX (OYHKLUN

9. To4yka Ha NOBEPXHOCTU NOTEHUNANBHOM 3HEPrUmn BMASETCAS MUHUMYMOM, €CIN BCE ANIEMEHTHI
AnaroHanbHon matpuubl 'ecce

a) NoNnoXutenbHbl 6) oTpuUaTenbHbI B) OOMH SNIEMEHT UMEET oTpuuaTenbHOe 3HayYeHune, a
OoCTarnbHble 3MEMEHTbI NOSTIOXUTENbHbI ) HET NPaBUITbHOIO OTBETA.

OTBeT: NONOXUTENbHbI

10. Kak no paccumtaHHbiM YactoTam UK crnekTpa BbISiBUTb, YTO HangeHHasa cTauMoHapHast
TOYKa ABNsieTCs nepexoHbiM COCTOSHUEM

a) OTCYTCTBYKOT MHMMbIE 4YacTOTbl 6) BCe YacTOTbl MHUMbIE B) O4HA YacToTa MHMMas ) HET
npaBuSIbHOrO oTBeTa.

OTBeT: ogHa 4YacToTa MHUMas

PacuyeTHble 3agaHng

[pobHasi YacTb B 4ECATUYHBIX YNCHaX OTAENSETCS AECATUYHOMN TOYKON.

1. MNocTpounTb ¢ nomoLpto nporpammbl GaussView Monekyny aTUoBoro cnupTa, He
ONTUMM3NPoOBaTb, NOAYNCTUTL. OnpeaenuTb BaneHTHbIn yron HCH B meTunbHoOM rpynne (B
rpagycax). B otBeTe octaButb 2 3Haka nocne 3ansiton.

OtBeT: 109.47

2. MocTponTb ¢ NoMoLLbo 6a3bl AaHHbIX LMKNOB ( =2 ) nporpammbl GaussView (Monekyny
dynnepeHa C60) , He oNTMMKU3MPOBATb, He nogyuwaTb. OnpeaenuTb nnHy asonHon C=C
ceasn B (B A). B oTBeTe octaBuTb 2 3HaKa nocre 3ansiTon.

OtBeT: 1.38

3. MocTpouTb ¢ NOMOLLBIO 6a3bl JaHHBIX MONEKYNSAPHbLIX (hparMeHToB (3“*) nporpaMmmel
GaussView Mmonekyny H-nponaHa, He onTuMmnanposaTb, nog4uncTuTb. Metogom DFT B3LYP/6-
31G(d,p) paccuntaTb ee aHepruto (B aTOMHbIX eAnHULAX a.u.). B otBeTe octaBuTb 2 3Haka
nocre 3anaToun.

OtBeT: -119.15




4. PaccumTtaTtb aHepruto guccounaumm monekynsl LiH metogom DFT B3LYP/6-31G(D,P) (B
aTOMHbIX eAuHuMLax a.u.). B otBeTe octaBuTb 2 3Haka nocre 3ansaToun.
OtseT: 0.09
5. Paccuutatb VIK cnekTp monekynsl Bogbl B razoBon dase, metog DFT B3LYP/6-31G(D,P).
Hantn yactoty aedpopmaumnoHHoro konebanuna (6e3 maclutabupyowero MHOXUTENs, B cM-1).
OtBeT: 1665.53
6. Paccuutatb UK cnekTp bopmanbaernga B auetoHntpune metog HF/6-31+G(d), mogenb
conbBaTauun PCM (no ymonyaHuio). Hantn yactoTy BaneHTHOro CUMMETPUYHOro konebaHus
CH2 rpynnbl (6e3 macwTabupyoLero MHOXUTENS, B CM-1).
OtBeT: 3129.5. ,

’J’" o
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7. OnTuMu3MpoBaTb MONeKyny nupuavHa * @ ° | metod pm3. Onpegenntb 3apagbl Ha
aTomax no Mulliken. 3anucatb 3apsig Ha aTomMe a3oTa, 3 3Haka nocre 3ansiToun.
OrtgerT: -0.079
8. B BMMonekynsapHbIX peakumsix nepexoaHbiM COCTOSHUEM YacTo ABnseTcs 06beanHeHHas

X 4 YZ —m| XemeYereoZ]—= XY 4+ Z
PearenTol MepexoaHoe NpoayKTe

MoneKkyna cocTomHvie . Metogom HF/6-31G(d,p)
Opt=(CalcFC,TS,noeigentest,maxcycle=200) Freq , nokasaTb, 4TO NIMHENHAs CTPYKTypa

dDII (3apsg 0, MynbTUNNETHOCTb 2) ABNSETCA NEPEXOAHBbIM COCTOSHMEM (peakums
H2+H=H+H2). HanTtu cTpykTypy NepexoaHoro COCTOSAHUS (Ha4YanbHOE pacCToAHNE MeXay
aTomamu H npuHaTb paBHbiM 1 A). 3anucaTtb 4acToTy KonebaHnsa nepexogHoro CoCToAHuS (B
cm-1).

OtBeT: -3028.48

9. Paccuutatb noTeHuman noHnsaumm monekynsl PH2 no ¢dopmyne IP=E(PH2+) - E(PH2) B
aTOMHbIX eanHuyax. BaneHTHbin yron HPH B HavyanbHown cTpykType BbibpaTh paBHbiM 900,
HavanbHyt0 AnvHy cBasu PH, pasHon 1.4A. BeinonHUTbL onTumMmsauum cTpykTtyp. Metoq
b3lyp/6-31+G(d,p). B oTBeTE OCTaBUTL 2 3HaKa Nocre 3andaToun.

OtBeT: 0.36

10. PaccuntaTth CpoACTBO K NPOTOHY Mornekynbl PH, no dopmyne PA=E(PHs) - E(PH*) B
aToMHbIX eanHnuax. Metopg b3lyp/6-31G(d,p). B oTBeTe octaBuTb 2 3HaKa nocre 3ansiton.

PH4+ nmeet TeTpasgpuyeckyto CTpYKTypy rﬁ .
OTseT: 0.31

KoHmporneHbie pabomesi.
KoHTponbHass pabota 1. [loCcTpoeHue MONeKynspHbiX CTPYKTYp C MNOMOLLBbK MporpamMmbl
Gausview. OnpegeneHne CTPYKTYPHbIX NapamMeTpOB NOCTPOEHHbLIX CTPYKTYP.

KoHTponbHas pabota 2. Pac4yeT 3MeKTPOHHOW SHEPTUM XUMUYECKUX CTPYKTYP B Bakyyme U B
pacTBopuTeErne.

KoHTponbHas paboTa 3. OnTumMmnsaumsa MonekynsipHbIX CTPYKTYp.
KoHTponbHas pabota 4. Onumm npouenypsbl "optimization™.
KoHTponbHas paboTta 5. PacyeTt aHeprnm XMMm4ecknx CBA3en.
KoHTponbHas paboTa 6. [NocTpoeHne monekynsapHbix opbutanen.

KoHTponbHas pabota 7. PacyeT nNopsgkoB XMMWYECKUX CBA3EN, CKAaHMPOBaHME MOBEPXHOCTU
NoTeHUMansHOM 3HEPIun.

KoHTponbHas pabota 8. YueT adhdeKkToB pacTBopuUTens.
KoHTponbHas pabota 9. Pacyet UK cnektpoB monekyn.



KoHTponbHas pabota 10. PacyeT cnektpoB AMP, nepexoaHbIX COCTOSHUI U NYTU XMMUYECKOW
peakuunu.

NTorosasi koHTponbHast paboTa 11.

OnucaHune TeXHOMOrMM NpoBeaeHUs

1. TexHonorus npoBegeHUs neKUunMn BbITEKAeT U3 ee OCHOBHOW UuUenn - dopMupoBaHue
OPWEHTMPOBOYHON OCHOBbI 41151 NOCNEAYIOLWEro yCBOEHUst CTyaeHTamm y4ebHbiMm maTepuana. Hapagy
C cUCTeMaTUyecKuM uanoxeHuvem dyHOamMeHTarbHbIX OCHOB HayKMW, BbICKa3blBAlOTCS CBOW Hay4Hble
naen, cBoe OTHOLIEeHMEe K MpeaMeTy Uu3yyeHusi, CBOe TBOPYECKOEe MOHMMaHue €ero CyLIHOCTU U
nepcnekTnB passutnsi. HeobxoaMMo BLISCHATL NOHWUMAHWE W YCBOEHWE CTyAeHTamu martepuana no
Takum, Harnpumep, NpusHakam Kak BHUMaHue, MHTepec, BONPOCh! K NIEKTOpY U T.4. , a Takke 3ajaBaTtb
KpaTkne BOMNPOCHI CTygeHTam. Bce oTAenbHble NeKuuMn NEeKUMOHHOro Kypca TpebyloT B3aMMoCBA3W,
nocnegoBatenbHOCTM M eanHcTBa Uuenu. CylwecTBEHHO BaXHOM 4BMSeTCA CBA3b JIEKLUMOHHOrO
MaTepuana c Apyrmmum Kypcamum W Bugamm obydeHus. Jlekumss COCTOMT M3 TpexX OCHOBHbIX
YyacTewn: BBEAEHWS, U3NOXEHNS coaepXaTenbHOM YacTn 1 3aKNYeHns:

a). B BBogHOM w4actu paetca OpMynNMpoBKa LenuM M 3agady  fiekumn, no  BO3MOXHOCTMU
dopmynupyeTca ee CBA3b C NpeabiayLLmMMn Temamu.

6). B ueHTpanbHOM 4acTM nekuum wusnaraeTcs aHanm3 u3ydaemoro Mmarepuana, npuBoAATCS
Heobxoanmble AoKa3aTenbCTBa, JAeTCA XapakKTepucTuka pasrnyHblX TOYEK 3peHusi, opMynmnpyoTca
AOCTOMHCTBA WM HeJocTaTkM MPUMHLUMNOB, METodoB, OOBbEKTOB PaCCMOTPEHWUs, YacTHble BbIBOAbI,
0o6nacTb NPUMEHEHUS, NOKa3bIBAETCHA CBSA3b C NPaKTUKOWN.

c). B 3akntoveHun opmynmpyeTcsa OCHOBHOW BbiBOA, AAlOTCA MeToauyeckne coBeTbl. OTBETbl Ha
BOMPOCHI.

2. TexHonorus BbINOHEHNS NabopaTopHbIX paboT.

JNlorvka npeacTtaBneHns matepuana B nabopatopHoin paboTe Ha KOMMNbOTEpe OoTnnyaeTcs oT paboTbl B
XmMmmnyeckon nabopatopun. Pabota Ha KomnbioTepe TpebyeT OGonbluer 4YEeTKOCTM B ONMcaHuu
nocnegoBaTenbHOCTN OEeNCTBUMA, MO3TOMY MeToauveckn OBOCHOBaHHbIM SBNSAETCH MpencTaBneHune
Takoro poga paboT B BUAe onpeaeneHHoro Ymicna pasgenos - BKNaAoK, KaXKabli N3 KOTOPbIX HECET CBOKO
CMbICMIOBYIO Harpysky. i ycneLwwHoro BbiNnofHeHUs paboTbl CTYOEHT A0IMKEH TLaTenbHO npopaboTaTb
TeopeTnyeckun matepvan Mo Teme WucCneaoBaHus, 3aTteM BbINOMHWUTL NabopaTopHylo paboTy,
NCNonb3yst MeToAMYeCKMe yka3aHus npenogaBaTens.

TpeboBaHNA K BbINONHEHWIO 3a4aHUIA (UMK LWKanbl U KpUTEPUM OLLEHUBAHMS)
JlabopaTtopHasa paboTa 3acumTbiBaeTCs CTYOEHTY, €Cnv OH NPeACTaBwui MNpaBuiibHO OGOPMIIEHHBIN
OTYEeT, 3HAEeT CXemy BbINOMHEHUA paboTbl HA KOMMblOTEPE, BrageeT MeToankon ob6paboTkM LAaHHbIX;
YyCBOMWI TEOPETUYECKMIN MaTepuan no gaHHOW Teme (nocrieaoBaTenbHO, (PaMOTHO U JTOTMYECKM CTPONHO
€ro msnaraeT, YBEPEHHO OTBEYaET Ha BOMpPOCHI, NMPEeACTaBliEHHblE MpenogasaTtenem). [onyckarTcs
HeCyLLEeCTBEHHblE HETOYHOCTM B 0CPOPMIEHMM U OTBETaX Ha BOMNPOCHI.

JlTabopaTtopHas paboTa He 3acunTbiBAaETCA CTYAEHTY B CryyYasx: Hanuums owmnbok B pacyeTax,
HenpaBUNbHOro 0POPMIIEHMS OTYETA, UCKaXalOLLEro CMbICN 3aJaHusi, CyLLLEeCTBEHHbIX OLLIMOOK npu
OoTBETax Ha BOMPOCHI.

3apaHus pasgena 20.1 pekoMeHAYTCA K UICMONb30BaHWUIO NPY NPOBESEHUN ONArHOCTUYECKNX
paboT C Lenbio OLEHKN OCTaTOYHbIX 3HAHUIN NO pe3yfnbTaTtaM OCBOEHUS AaHHOW ANCUUNSINHBI

20.2. NpomexyTo4yHan atrecTayus

MpomexxyToyHaa atTecTaumsa no AUCUUMNINHE OCYLLECTBISETCS C MOMOLLBI Crnefylowmx OLEHOYHbIX
cpeqcTs: caadva nabopatopHbix paboT, KOHTPOrbHbIE paboThl. TecToBble 3agaHus. PacyeTHble 3agaHus.

Mpumep BapmaHTa KOHTPONbHOM paboThl
KoHTponbHas paboTta Nel.
3apaHue 1. lNMocTpouTb € nomoLbo Nporpammbl GaussView CTPYKTypbl MOSIEKY, YKa3aHHbIX
npenogasateneM (No 2 CTPYKTYpbl Ha KaXabli BapuaHT, Bcero 5 BapmaHToB). [Ans
NOCTPOEHHbIX CTPYKTYP; - NOoANMUcaTb CUMBOJIbl SN1EMEHTOB LWPUPTOM 24; - yKasaTb ASIUHbI



cBazen mexay atomamm 1 n 2, 3 n 4, 51 6, BaneHTHbIN yron; - COXpaHUTb CTPYKTYPY Kak
puUcyHok 1 BctaBuTb ee B Microsoft Word. 3agaHue 2. Paccuntatb 3Hepruo Mosekyrbl,
yKkaszaHHow npenogasaTtenem (1 Monekyna Ha BapuaHT, Bcero 5 BapmaHtoB) metogamun HF/6-
311G, MP2/3-21G, B3LYP/6-31G(d), 3aHecTu B Tabnuuy 3Ha4eHNss IHeprnm, AMNonbHOro
MOMEHTa, 3apsgoB Ha atomax no MannukeHy.

KoHTponbHas paboTta Ne2.

3apaHne. Paccuntatb 9Hepruio  OBYXaTOMHbIX MOJSIEKysl O[HOro Krnacca, YKa3aHHbIX
npenogasatenem (No 3 CTPYKTYpbl HA KaXabl BapuaHT, Bcero 5 BapmaHtoB) metogom MP2/6-
31G(D,P) 6e3 npoBeaeHus ontummnsaumm. CpaBHUTb ANUHbLI CBA3EN U OUNOSIbHbIE MOMEHTLI B
CTpykTypax. [lpoaHanuanpoBaTb ASIMHbI OAMHAKOBbIX XMMMWYECKUX CBA3EN B CXOACTBEHHbIX
CTPYKTypax n ux aHeprun. Teopetnyeckuin sonpoc: Metoabl XapTpu, Xaptpu-®oka n PytaHa.
KoHTponbHas paboTta Ne3.

BbINOMHUTL ONTUMMU3ALMIO CTPYKTYP MHOrOaTOMHbIX MOMEKyn OAHOro Kriacca, yKasaHHbIX
npenogasatenem (No 3 CTPYKTYpbl Ha KaXabl BapuaHT, Bcero 5 BapmuaHtoB) metogom MP2/6-
31G(D,P). CpaBHUTb 4NWHbI CBA3EN U ANNONbHBIE MOMEHTbLI B CTPYKTYpax. [lpoaHanuampoBaTtb
ANNHbI O4MHAKOBbBIX XMMUYECKMX CBS3EN B CXOACTBEHHbIX CTPYKTypax. TeopeTnyeckunin Bonpoc:
KntoueBble cnosa Enegy n Optimization.

KoHTponbHas pabota Ne4.

1. MpoBecTn NOSHYK M YaCTUYHYH ONTUMMU3aLMIO CTPYKTYpP, yKasaHblX npenogasaTtenem. 2.
BbIBONMHWTL pacyeT CTPYKTypbl, YKasaHHOW npenogaBaTenem, ucnonb3ysa onuuio Restart. 3.
CcopmupoBatb CTPYKTYpYy, YyKasaHHyl MpenogaBaTerieM C 3aBedoOMO HenpaBuIibHbIMU
reoMeTpu4eckMMin napameTpaMmym u BbINOMHUTL €e ONTMMU3auM0 C UCMONb30BaHMEM OMLMM
Maxcycle=N. TeopeTtnyeckmit Bonpoc: Onunn npoueaypsl "Opt".

KoHTponbHas pabota Ne5.

1. PaccuvntaTb OHepruio CBA3M [OBYXaTOMHbIX MOSEKyn OAHOro Kracca, YyKasaHHbIX
npenogasatenem (No 3 CTPYKTYpbl Ha KaXabl BapuaHT, Bcero 5 sBapuaHtoB) metogom MP2/6-
31G(D,P). CpaBHUTb 4NWHbBI CBA3EN U AMNONbHBIE MOMEHTbLI B CTPYKTYpax. [lpoaHanuanpoBaTb
ANWHbI OAMHAKOBbLIX XMMUYECKNX CBA3EN B CXOOCTBEHHbIX CTPYKTypax U nx aHeprun. CpaBHUTb
pesynbTaTtbl C AaHHbIMK NabdopaTtopHon paboTtbl Ne2. MocTponTb rpadmk 3aBUCMMOCTM SHEPTA
CBA3M OT ANIMHbI CBA3W. TeopeTuyeckur Bonpoc: [MoHATME "JHeprusi XMMuYeckom CcBaAsn'.
dopmynbl ANg pacyeTa 3JHEPruM XUMUYECKOW CBS3M B OBYXaTOMHbIX U  MHOrOATOMHbIX
MOSeKyrnax.

KoHTponbHas paboTa 6.

3agaHne 1. 3anucatb MonekynspHyto opbutans HOMO  monekynbl, Yyka3aHHOW
npenogasatenem (Mo 1 Monekyne Ha Kaxabli BapuaHT, BCEro 5 BapMaHTOB) KaK JIMHENHYIO
KoMOMHauuo aToMHbIX opbutanen (metog Xaptpu-doka, 6asuc 3-21G). 3agaHue 2. [NocTpouTb
rpadudeckoe n3obpaxeHne MonekynsapHon opbutanu (ykasbiBaeTcs npenogasaTtenemM) atoma
BogopoAda ¢ nomowbio nporpammbl GaussView (nyHkT Surface B meHio Results), 3apucoBaTtb
nsobpaxenne (metog B3LYP, 6asunc 6-31G**), ykasaTb OcCu KoopAMHAT. TeopeTnveckui
Bonpoc: basncHble Habopbl Nporpammbl Gaussian.

KoHTponbHas paboTta Ne7.

1. BbinonHWTbL  CKaHMpoBaHWE  MNOTEHUManbHOM  3HEpPrMM  MOJEeKynbl,  yKas3aHHOM
npenogasatenem (Mo 1 CTPyKType Ha Kaxabl BapuaHT, Bcero 5 sapuaHToB). ¢ warom 0.1 A
ANs UBMEHEHUST MEeXbAOEPHOro pacctosiHus oT 3HadveHnss R=Re — 0.3 no R=Re + 2, roe Re —
paBHOBECHOE MexbsgepHoe paccrtosHue (metog B3LYP, 6asuc 6-31G**). HapucoaTb
noTeHuManbHy0 KpuByto. TeopeTuyeckuii BOMPOC: NOTeHUManbHas KpuBasi, MOBEPXHOCTb
noTeHUManbHOM 3Hepruu1, 3apsagbl Ha atomax no MannukeHy, NOpAA0K XMMUYECKOWN CBA3MW.
KoHTponbHas pabota Ne8.

1. BbIBONTHUTb ONTMMM3AUMIO CTPYKTYP, YKa3aHHbIX NpenogaBaTenieM, HaxoasaLWwmxcs B
pasnu4yHbIX cpeaax: B Bakyyme, Boge, LMKIorekcaHe n retparnapodypaHe. 2. BeinonHuTb
pacyeT CpoACTBa K 3NIEKTPOHY 1 NOTeHUMana noH1n3aumMm ogHon U3 CTPYKTyp. TeopeTndeckni
BONPOC: y4eT a(p(peKToB pacTBOPUTENS.

KoHTponbHas paboTta Ne9.



3apaHue 1. PaccuntaTtb konebaTenbHbIn CNekTp MONeKyrbl, ykadaHHOM npenogasaTteniemM (no 2
CTPYKTYpPbl Ha KaxAabln BapuaHT, Bcero 5 BapmnaHtoB). Metoa B3LYP, 6a3uc 6-31G(d,p)).
Onpepenntb 1 3anncaTb B TeTpadb YacToTy BaneHTHoro cummeTpudHoro C-H konebaHus.
3apaHue 2. CxemaTn4Ho n3obpasntb UK cnekTp paccumTaHHbIX MOMEKy .
TeopeTuyecknin Bonpoc: Turbl CTaUMOHAPHbBIX TOYEK HA NOBEPXHOCTU NOTEHUMAaNbHOW 3HEPIrnN,
HopMmarnbHble konebaHus, dopma HoOpManbHOro konebaHms.
KoHTponbHas paboTta NelO.

A

J z.m# 21 &)

Monekyna J ABSETCA NepexXoHbIM COCTOSSHUEM peakuun
FCH3 + Cl = CICH3 + F. [NocTponTb Ha4anbHYyH CTPYKTYPY NepexogHOro COCTOSIHUS C NOMOLLLbHO
nporpammbl GaussView. C nomowbio npoueaypbl TS nokasaTb, YTO CTPYKTypa Ha pPUCYHKE
AENCTBUTENBbHO SIBMSETCA NepexoaHbIM COCTOAHNEM (3apsg -1, MynbTUNETHOCTb 1, MapLipyT
Opt=(CalcFC,TS,noeigentest,maxcycle=200) freq hf/6-31+g(d).
YTo4HUTL pacctosHua C - Cl n C - F. YTo aBnseTca nNpusHaKoM MepexofHOro COCTOsIHUS B
BbIXo4HOM dhanne nporpammbl Gaussian?
Paccuntate cnektp AMP (NOCTOSIHHbIE 3KpaHWMpPOBaHWA aToMoB H) Monekynbl 3TUNOBOrO
cnupta metogom Hartree-Fock B 6a3snce 6-31G(d).
KoHTponbHas pa6oTta Nell.

3apgaHue. Ha cynepkomnbioTepe BIY BbINOMHWMTL pacyeT AUNOSIbHOMO MOMEHTA,
nonapuayemMocTtu, tepmogmHammndeckmx csoncts, WK cnektpa u cnektpa AMP cTpykTypsl,
Onmn3konm K TemaTuke KypcoBoum paboTbl. PacuyeT npoBecTn Ond Bakyyma M B cpefe
pacTBopuUTens.

OnuncaHne TexHonorum nposeneHnA

Bpemsa nogrotoeku otBeTa nNpu caade 3ayveTta OUEHKON B YCTHOW hopMe AO0SIKHO
cocTaBnaTb He MeHee 40 MMHYT (MO >XenaHuw obyyaroulerocss OTBET MOXET ObiTb
A0CpoYHbIM). Bpems oTBeTa — He 6oniee 15 MUHYT.

- [lpn noarotoBke K YCTHOMY 9K3aMeHYy 3K3aMeHyeMbl, Kak npaBuno, BedeT 3anucu B
UCTe YCTHOrO OTBEeTa, KOTOpbIM 3ateM (MO OKOHYaHUW 3K3aMeHa) caaeTca
3K3ameHaTtopy.

- Mpn npoBegeHUM YCTHOTO 3K3aMeHa 3JK3aMeHaUMOHHbIM ©OuneT BblbupaeT cam
3K3aMeHyeMbIIZ B CﬂyanIHOM nopsagke.

- OK3ameHaTopy npeaocTaBnseTcs npaBo 3agaBaTb 0byyalowmMca AONONHUTENbHbIE
BOMPOCHI B paMKax nporpammbl OUCUMNNMHBI TEKYLWEro cemecTtpa, a Takke, NOMUMO
TeopeTU4ecKknx BOMPOCOB, AaBaTb 3ajadn, KOTOpble W3y4anucb Ha MPaKTUYECKUX
3aHATUAX.

- OueHka pe3ynbTaTtoB YCTHOMO aTTECTAUMOHHOIO UCMbiTaHua  obbaABNsAeTcA
obyyvarommes B AeHb ero nposeaeHust. Npu npoBeaeHnn NMCbMEHHbIX aTTeCTaLMOHHbIX
UCNbITAHUA WU KOMMbIOTEPHOINO TECTUMPOBAHUS — B AE€Hb WX MPOBELEHUS UM He
nosgHee criegytoulero paboyero gHA nNocre ux NpoBeaeHus.

- PesynbTaTbl BbINOMHEHWUS aTTECTAUMOHHbBIX WUCMbITAHWA, NPOBOAUMbBIX B MUCbMEHHOM

dopme, opmMe MTOroBOW KOHTPONbHOW paboTbl MMM KOMMbIOTEPHOrO TECTUPOBAHUS,

AOIMKHbI OblTb 00BbABMNEHbI OOyYalOWMMCA U BbICTaBMEHbl B 3a4YETHbIE KHWXKKN He

nosgHee criegytoulero paboyero gHA nNocre ux NpoBeaeHus.

Tpe6OBaHVIF| K BbIMOMNHEHMIO 3aaHWN, LWKanb! U Kputepmn oueHnBaHuA

| YposeHb




KpuTepuu oueHnBaHna KoMmneTeHuunin

cchopmmpoBaH
HOCTHU
KOMMEeTeHLNN

LLikana oueHok

MNonHoe OCBOEHUe KOMMEeTEeHLUNMN. CsoboaHoe
onepupoBaHue MNporpaMMHbIM y4ebHbIM MaTepuanom C
MCMONb30BaHMEM  CBeAEHUA U3 ApYyrux  ydebHbIX
npeamMeToB;  YMEHMe  OCO3HaHHO W OonepaTUBHO
TpaHcopMMpoBaTb MOMYyYEHHblE 3HaHWUS AN pelleHus
npobnem B HeCTaHAAPTHbIX CUTyauusax; nNposABreHue
LeneycTpemMIieHHOCTH, OTBETCTBEHHOCTMU,
no3HaBaTeNlbHOM aKTUBHOCTU, TBOPYECKOrO OTHOLUEHUS K
YYEHUI0, BbINOSIHEHNE 3a[aHu TBOPYECKOro XapakTepa,
BbICOKMI YPOBEHb CAMOCTOSATENTbHOCTY U 3pyanumn.

lNosbiweHHbIl
YPOBEHb

Omnu4Ho

[loctaTo4yHoe OCBOEHune KOMNETEHLUN. NonHoe
BOCMpoOM3BeAeHME NPOrpamMHOro y4yebHoro maTtepuana c
HEeCyLeCTBEHHbIMX OLINMBKamMK; MNPUMEHEHNE 3HaHUN B
3HakoMon cuTyauum no obpasyy. HactonumBocTb U
CTpeMneHne npuv oOBMNageHne MnporpaMMHbIM  YY4eOHbIM
mMaTtepuanom, onepupoBaHMe UM B 3HAKOMOMW cuUTyauuu,
HanuuMe eauHUYHbIX HEeCYLLEeCTBEHHbIX OLKBOoK npu
OMMUCaHUN N CaMOCTOSATENbHbIX OEeUCTBUSX; B Mpouecce
NPUMEHEHNS N3y4eHHOro 3HaHuS; nposiBreHne
CTpEMNEeHNna K  TBOPYECKOMY  MEepeHOCYy  3HaHWuMH,
OpraHNM30BaHHOCTU, CAMOKPUTUYHOCTMW.

Gaszoeniti
YPOBEHb

Xopowio

YpaoneTBopuTeNbHOE OCBOEHME KOoMMeTeHumn. HenonHoe
BOCNpPOM3BEAEHNE YCBOEHHOIO MNPOrpamMMHOro y4ebHoro
MaTtepuana; HanuMuue CyLeCTBEHHbIX, HO YCTpaHseMbIX
owmnmbok C nNOMOLWbK npenogasaTensi; HeEyMeHue
NPUMEHUTb W3YYEHHOEe, CTpPeMSieHMe K NPeoaoNeHuno
TPYQHOCTEN, CUTyaTUBHOE MNPOSIBIEHNE OTBETCTBEHHOCTU
N CaMOKPUTUYHOCTWN, Hanuune ucrnpaBMMbIX OLUMOOK Mpwu
AONOSTHUTENBHBIX (HAaBOAALWMX) BONpocax; 3aTPyAHEHUS B
NOHUMaHUN OTAESNbHbIX MOHATUIA, TPYOHOCTU MPUMEHEHne
M3YYEHHOr0 MNpPeodonMMbIE C  MOMOLLbLID  YyYUTENS,
NposiBNEHNE BOMEBbLIX YCUMNA, WHTEPEca K YYEeHUHo,
CaMOCTOSATENbHOCTUN, OCMbICITIEHHOCTb AEUCTBUNA U T.N.

lMopozoeniti
ypo8eHb

Yoosnemsopu-
meJibHO

HeynooneteBopuTenbHoe ocBoeHue komneTeHuun. lMornHoe
He3HaHMe wmaTepuana wnu oTtkad 6e3 yBaXuTenbHoW
MPUYMHBI, 3HaHME O YeM uaeT peydb, pasnuyeHue
NPaBuUMbHOTO W HENpPaBWIIbHOTO 3HAaHWSl, HO HeyMeHue
McnpaBuTb OLLUMGKM Npuv NoAckaske npenogaBaTens.

Heydosnemsopu-
meJsibHO







