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PABEOYASA NPOMPAMMA YYEEHOWU OAUCLUUNNUHDI
b1.B.[1B.01.01 KomnbroTepHoe MoaenupoBaHMe XMMUYECKMUX CTPYKTYP

1. Koo 1 HamumeHOBaHMe HanpaBreHusa NoAroToBKu/cneyunanbHOCTH:
04.04.01 Xumusa

2. Mpodunb nogrotoBku/cneunanmsauma: OpraHmyeckas XMmusa

3. KBanudukauma BbiNnyCKHUKA: __MarucTp

4. ®opma oby4yeHus: __oYHas

5. Kachenpa, oTBevarLwan 3a peanmsauuio AMCUMNInHLbIL: __Kadeapa aHannTM4eCKou

XnMuun

6. CoctaBuTENnU NporpaMmmbl: __npod., A.X.H., ByTbipckas E.B.

(OUO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekomeHpoBaHa: HMC xumuyeckoro cdakynbreta 19.04.2022, npoToko Ne3.
(HaumeHogaHue pekomMeHOyrwel cmpyKkmypbl, 0ama, HOMep rPoMmMoKona,

OmMemKuU O rfPoOIeHUU 8HOCAMCS 8PYHYHYI0)

8. YuebHbIn ron;  2022/2023 CemecTp(bl): 2




9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:
hopMUpoBaHMe 3HaHUU U YMEHUIN B 0011aCTU Ucnornb3oBaHusa nporpamMmmbl Gaussian ang
peLieHng pasnuYHbIX XMMUYECKUX Npobnem MetToaamMm KBaHTOBOW XUMUMN.

3adayu y4ebHoU OuCyUnuHbI:

- [IpnoOpecTty 3HaHK 00 OCHOBHBIX METO/IaX KBAHTOBOW XUMHH M YMETh UX IIPHUMEHSTH IIPH BIOOpE METO/1a PEIICHUS
KOHKPETHON XMMUYECKON 3aauu.

- OCBOHMTBH BO3MOXHOCTH IIporpaMMbl (Gaussian Jusl pelieHnst XUMHUUECKUX 3a71ay.

- CaMOCTOSTENIFHO BBHITIOHATH KOMIIBIOTEPHOE MOJIETUPOBAHIE CTPYKTYPHI 1 OCHOBHBIX CBOWCTB XMMHUYECKHX
CTPYKTYp C ITOMOIIBI0 IporpamMmbl Gaussian.

- BeimosaATE 00paboOTKyY M aHaIM3 JaHHBIX KOMIIBIOTEPHOT O MOJIEITPOBAHMS.

- CocTaBIIsITh OTYET IO Pe3yJabTaTaM KBAHTOBO-XHMMHYECKOTO MOJIETTMPOBAHMSI.

- Pa3BuTh HaBBIKM UH(DOPMAITMOHHOTO MOMCKA M PAOOTHI C HAYYHOU U YUCOHO JTUTEpaTypOu.

10. MecTo y4yeb6HOM AUcuUNUHbI B cTpyKType OOI:

Jucuunnuza no BeiGopy M1.B.AB.2

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHMs MO AUCUUNNUHE/MOAYNIO (3HaHUA, YMeHUS,
HaBblKU), COOTHECEHHbIE C MIaHMPYeMbIMU pe3yribTaTaMM OCBOEHUA obpa3oBaTeribHOM
nporpamMmbl (KOMNEeTeHLUAMM) U UHAUKATOPaMN UX JOCTUXKEHUS:

Koga HassaHwne Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0b6y4eHns
KOMMeTeHLMK
IK-1 CnocobeH ITK-1.1. | OBecneuymBaeT c6op | 3HaThb: OCHOBHbIE cneumannsMpoBaHHble
npoBoanTbL cbop, Hay4HoW, CUCTEMBI KOMMBIOTEPHOrO Nomucka.
cuctemaTusauuio n TEXHNYECKOWN U YMeTb: oCcyLLecTBNATb NOUCK HAay4YHON
KpUTHUYECKNIA naTeHTHON N Hay4YHO-TEXHMYECKOW MHpOpMaLMm
aHanus3 Hay4Howm, nHopmaLmm, npv NOMOLLM CNeumnanm3npoBaHHbIX CUCTEM
TEXHUYECKOW U Heobxo- KOMMbIOTEPHOrO NMOUCKA;
naTeHTHON avMon ans BnapeTb: COBpEMEHHBLIMU KOMMNBIOTEPHBLIMU
NHopmauun, peLleHns TEXHONMOMMSAMM NPY NIIAHNPOBAHUN XUMUYECKNX
Heobxogumon ang nccnenoBaTesnibCkuUX | UccnegoBaHui, nonyyvyeHnn n obpaboTke
peLueHns 3agay pe3ynbTaToB Hay4YHbIX 3KCMNEPUMEHTOB.
nccneposaTenbckn | IIK-1.2. CoctaBnseTr
X 3agav aHanMTUYeCcKni 3HaTb: CTPYKTYpY U 3Tanbl COCTaBNeHns
XUMUYECKON 0630p cobpaHHOM | aHanuTM4ecKkoro o63opa, CyTb ero OCHOBHbIX
HanpaBIEHHOCTU Hay4HOW, yacren;
TEXHWUYECKOW U YMeTb: cOCTaBnAaTb nNnaH 063opa, NpoBoANTb
naTeHT- aHarnm3 Hay4YHoW, TEXHUYECKOWN N NaTEHTHOW
HoW MHpopMauun | nHdopMaLmm No TeMaTuke uccregoBaTenbCKoro
no TemaTuke npoekTa u popMynmnpoBaTb BO3MOXHbIE 06nacTu
XUMUYECKOWN NPYMEHEHNs NPOaHaNn3MpPOBaHHbIX A4aHHbIX MO
HanpaBreHHOCTH TemMaTuke 1ccrenoBaTenbCKoOro NPoeKkTa;
BnapeTb: HaBblkamu nowcka nuTepaTtypbl O5is
aHanuTMdeckoro o63opa U BbISIBIEHUS HOBbIX
HanpasfeHun UCCrnedoBaHUW, BedyLlwux TeH-
OEHUUN 1 NepcneKkTuB pasBUTUSA aHanmMsnpyemom
npobnemsl,.

MK-2 | CnocobeH [IK-2.1. | CocraBnsier 00mmii 3HaTb: CTPYKTYpYy M CYLLHOCTb pasaenos obLiero
nnaHMpoBaTb IUIAH UCCIICOBAHUS M | MlaHa WCCreoBaHUss W geTanbHbIX  NfaHoB
paboty " JIeTaJbHbIC TUIAHBI OoTOenbHbIX CTaOun;

BblbGMpaThb OT/IENTBHBIX CTAINH YmeTb: BbiOMpatb TeMy  MCCMeAoBaHus,
agekBaTHble cobuvpaTtb 1 usydyaTb MaTepuanbl No U3bpaHHON
MeToAbl peLleHus TeMe, Ha OCHOBE WX aHanuaa COCTaBNATb
Hay4Ho- TIK -2.2 Bribupaer obLWmMin NnaH nccnegoBaHNs U AeTanbHble naHbl
nccrieqoBaTenbCKku 9KCIIEPUMEHTAIBHBIC U | OTAENbHbIX CTaaUN;
X 3agad B obnactu pacueTHo- BnapeTb: yMeHMeMm dopmynupoBaTb
opraHunyeckom TEOPETHYECKUEC KOHKPETHYI0 Lienb MccrnefoBaHni u obo3Havatb
XUMUn METO/IBI PEIICHHS npobnemy Hay4YHOro nccnegoBaHus.
MTOCTaBJICHHOM 3a1au, | 3HaTb: BO3MOXHOCTU UMEIOLLMXCS PECYPCOB Ans
HCXOJIS U3 BbINOMHEHUS 3KCMEPUMEHTASIbHBbIX U pacyeTHO-




HUMEIOIINXCS
MaTepHaIbHBIX U
BPEMEHHBIX PECYPCOB

TeopeTU4eCKMX MeToaoB peLleHus

3agad B obnacTtun omsnyeckon Xummu;

YmMmeTh: BblOpaThb OnTUManbHbIV
3KCnepuMeHTarbHbI n pacyeTHo-
TeopeTU4eCcKUn MeTo peLleHUs NocTaBneHHOW
3ajayn, NCXoOs U3 UMEILLUXCA MaTepuanbHbIX
N BPEMEHHbIX peCcypcoB;

BnapgeTb: MeTogamMuM aKCnepuUMeHTanbHbIX U
pacyeTHO-TEOPETUYECKUX METOO0B peLLeHns
NOCTaBNEeHHON 3aa4n UMEIOLLINXCS
MaTepuanbHbIX 1 BpEMEHHbIX PECYPCOB.

MK-3 | CnocobeH

OCHOBe

aHanusa
pe3ynbTaToB

oLeHuBaTb

npuMeHeHua

XUMnn

KPUTU4eCKoro

n HWOKP

nepcnexkTunBbl
npakTn4eckoro

npoaosmKeHns
pabotr B obGnactu
OopraHn4eckon

Ha | MK-3.1

HUP

nx

n
MNK-3.2

Cucrematusmnpyet
WHopmauuto,
Nosy4YeHHyo B xone
HAP un HUOKP,
aHanusau-

pyet ee "
conocTaensiet c
nuTepaTypHbIMK
OaHHbIMK

Onpepenget
BO3MOXXHbl€
HanpaeneHus
pasBuTua paboTt u
nepcrnexkTmBbI
NpaKTU4eckoro
NpUMeHeHus
Nomny4YeHHbIX
pe3ynbTaToB

3HaTb: NPUVHUMMBI cuctemaTtusaumu
WHdopmaumn, nonydvyeHHole B xoge HUP u
HWOKP, aHanusmpoBaTb WHOPMaUMIO Ha WX
OCHOBE;

YMeTb: CTPYKTYpUpOBaTb AaHHble, MOMyYeHHble
B xoge HWP n HNOKP, pasbueatb gaHHble Ha
rpynnbl M HaxoguTb JOTMYECcKUe CBA3N Mexay
HUMU;

Bnapetsb: HaBbIKaMu " mMeTogamm
cuctemaTmsaum uHdopmaumm, MonyyYeHHon B
xone HWP wn HUWOKP wn conocraeBneHnem

NOoNy4YeHHbIX pe3ynbTatoB C JnMTepaTypHbIMU
AaHHbIMWA.

3HaTtb:

CTPYKTYPY W  OCHOBHble MOHATUS
TEeopeTN4ECKoro 7 3KCMnepuMeHTanbHOro
Nno3HaHWsi, a Takke 3Tanbl OpraHu3auuu,

nraHMpoBaHus n BeinofHeHnss HAP;

YmeTb: Ha ocHoBe TeMbl HVP coctaBuTtb nnaH
nccnegoBaHus, paspaboTtaTb TEXHUKO-
3KOHOMUYECKOE obocHoBaHue, Hay4HO-
TEXHUYECKOE 3aaHue W KaneHaaHpHbIA nnaH
ero peanusauuu, ccopmynupoBaTb MNoTE3Yy,
OMMCbIBAOLLYI0 OXWAaemble pesynbTaTtbl, OaTb
npegBapuTenbHyo OLIEHKY oXungaembix
pe3ynbLTaToB;

Bnagetb: HaBblkaMW BbISIBMIEHWMS  HAy4HbIX
npo6nemM, BO3MOXHbIX HanpaBfEHUA pas3BUTUSA
paboT M NepcrnekTMB NPaKTU4YECKOro NPUMEHEHUS
Nony4YeHHbIX pe3ynbTaTos.

12. O6bem gucuuniuHbI B 3a4eTHbIX eanHuUax/vyac. (s coomsememesuu ¢ y4ebHbIM MIaHOM) —

4 /144

dopMa NPOMeXXyTOYHOM aTTecTauum _3K3aMeH

13. TpyaoeMKOoCTb No Buaam y4yeoHom paboTbl

Bug y4ebHon paboThbl

TpyaoemMKocCTb

Bcero

Mo cemecTpam

Ne cemecTpa

Ne cemecTpa

AyauTOpHbIE 3aHATUSA 2
nekyum 18
B TOM Yucne:
naboparopHble 36
CamocTosTensHas paborta 90

B TOM Yuchle: KypcoBas paborta (MpoekT)

dopma NPpoMEXKYTOYHOWN aTTecTauum

(3k3ameH —  4ac.)

Ok3ameH (2)

NToro:

144

13.1. CogepxaHue QUCLUNIINHBI

Ne n/n

HavnmeHoBaHue pasgena
OUNCUMMIUHBI

CopepxaHue pasgena oucUuUnunHbI

Peanusauyus
pasgena




ONCLUMMIUHBI C

NMOMOLLbIO
OHNaWnH-Kypca,
QYMK*
1. Nekuun
11 MpeomeTt 1. HaHOTEXHONOrMM 1 KOMMBIOTEPHOE
KOMMbIOTEPHOE mMoaenupoBaHue. Hay4yHasa nHgpopmaumnm n
MoAennpoBaHue ee UCToYHUKN. Cnocobbl 06paboTkn Hay4HOM
XUMUYECKUX CTPYKTYP. | MHpopMaLmUmM No KOMMNbIOTEPHOMY
XapaKTepucTmkm MOAENUPOBAHNIO.
COBpPEMEHHbIX
NPoOrpaMmHbIX
KOMMEeKCoB pacyeTa
CTPYKTYpPbl 1 CBONCTB
MOMEKYIT.
1.2 MeToabl KBAHTOBOM 2. PasgeneHne 3neKTPOHHOIO W SiAEPHOro

XUMUM B Nporpamme
Gaussian. NHTepdenc
nporpamm Gaussian v
GausView.

OBVXEHUI B Morekyne. PelweHve
9MEeKTPOHHOro  ypaBHeHust  LWpeguHrepa.
Metogbl Xaptpn, Xaptpu-®oka, XapTtpwu-
doka PytaHa. Metog  MonekynsapHbIX
opbutanen. 3. Habopbl 6a3ncHbIX OyHKLUI
nporpamMmmol Gaussian: MuHUManbHbIN
6a3ncHbIN Habop, BaneHTHO-paclensieHHbIe
Habopbl, Habopbl C NONSAPU3aALNOHHbBIMU
dyHKUMAMK, OudpdysHble  QyHKumK. 4,5.
KpaTkass xapaktepucTuka MeTogoB pacyeTa
9NEeKTPOHHOM CTPYKTYpbl Mornekyn
nporpammbl  Gaussian: metogq MO JIKAO,
nonyamnupuyeckme Metoapl, MeTogbl ab
initio, meTon yHKUMOHaNa nMMnoTHOCTU. 6.
3apaHuve MCXOOHOMN KOHoUrypaumnm B
rmaBHOM  OKHe nporpammbl  Gaussian.
Checkpoint Gann, cekuums Bblbopa
MapLipyTa. Cekuns MOJIEKYNSIPHON
crneundmrkaumm: 3agaHue 3apsaga n
MYMbTUNNETHOCTU paccynTbiBaeMom
cucTeMbl, cnocobbl 3ajaHus  HavanbHOM
CTPYKTYpbl MONeKynbl. Z- Matpuua. 7.
lMoHaTMe 3apsg Ha atome no MannukeHy.
MeToabl pacyeTa 3MEKTPOHHOM MMOTHOCTY,
NOPSIAKOB CBSA3eW, 3apsgoB Ha atomax,
NONAPU3YEMOCTM  MOJSIEKYNSPHBIX  CUCTEM.
MeToa monekynapHon mexaHuku. Krovesble
cnosa nporpamMmmbil Gaussian. 8.
MoBepxHOCTb noTeHUmnanbHOn 3Heprmm
MHOroaTOMHOM cuctembl. Knaccundpukaums
cTayuoHapHbIx Toyek Ha MMN3. HopmanbHbie
konebaHuna. JOHeprust HynesbiX KonebaHuin
(ZPE). TNyTb xMMnyeckon peakumu. KpaTkas
Xapaktepuctmka MeToga  MOMeKyrnspHou
avHamukn. 9. Pacuyet cnektpoB AMP B
nporpamme Gaussian.

3. llabopaTopHble 3aHATUSA




2.1 MeToapbl kBaHToBOW | 1 Paboumn crton nporpamm Gaussian u
xumum B nporpamme | Gaussview. HasHayeHuMe KHOMOK W OKOH
Gaussian. WHTepdenc | nporpamm, rnaBHOE  OKHO  MNporpammbl
nporpamm Gaussian n | Gaussian. MocTpoeHune HavarnbHbIX
GausView. MOMEKYNISAPHbIX  CTPYKTYP C  MOMOLLbIO
nporpammbl Gausview. PacyeT 3nekTpOHHON
9Heprum  Morekynbl.  KnioyeBoe  CrnoBoO
Energy. 2. KoHTponbHas paborta 1.
[MocTpoeHne MOMEKYNSpHbIX CTPYKTYp C
NOMOLLbHO nporpamMmbil Gausview.
OnpepgeneHne  CTPYKTYpPHbIX  NapameTpoB
NOCTPOEHHbIX CTPYKTYp. 3. Y4eT achdekToB
conbBaTtauun. PacyeTt aHeprum KOHopmepoB
AauxrnopataHa B pacTBope UuuKrorekcaHa 4.
KoHTponbHaa pabota 2. Pacuet
9NIEKTPOHHOM 3HEPIUN XUMUYECKUX CTPYKTYP
B Bakyyme u B pactsoputene. 5. Knioyesoe
cnoso "optimization". PacyeT aHeprun ceasen
XUMUYECKUX  CTPYKTYp. 6. KOHTponbHas
pabota 3. OnTummu3auusa MONEKYNAPHbIX
CTPYKTYP. 7. Onumn npoueaypsl
"optimization”. KoHTponbHas pabota 4.
Onuwnn npouenypsl "optimization". 8.
KoHTponbHaa pabota 5. Pacuer 3Heprun
XMMMYeckux cBdaszen. 9. MocTpoeHune
MOJIEKYNSAPHbIX opbutanen ABYX- n
TpexaToMHbIX Monekyn. 10. KoHTponbHas
pabota 6. [locTpoeHne MONeEKynApHbIX
opbutanen. 11. PacyeT nopsiakoB CBA3EN B
Moriekynax yrnesogoponos. CkaHupoBaHue
NOBEPXHOCTU MOTEHUMarbHOW 3JHeprun. 12.
KoHTponbHasa pabota 7. PacyeT nopsgkos
CBA3eM B MoOfleKynax, CKaHupoBaHue
NOBEPXHOCTU MOTEeHUManbHOM 3SHeprun. 13.
Pacyetr cnektpoB AMP. 15. KoHTponbHas
pabota 8. Y4yeT adpekToB pacTBopuTeEnS.
14. PacueTt MK CNeKkTpoB n
TepMogMHaMMUYeCcKnx dyHKLMI
MonekynsapHelx cuctem. 15. KoHTponbHas
paboTta 9. PacueT VK cnekpoB monekyn. 16.
PacyeT nepexodHblX COCTOSHUA U NyTH
xmmMmyeckon  peakumn. 17. KoHTponbHas
pabota 10. Pacdetr cnektpoB AMP,
nepexofHblX COCTOAHUMA U MYyTU XUMWUYECKOWN
peakumm 18. NToroBas kOHTponbHasa paboTa
11.

* 3arionHsemcs, ecsiu omoernibHble pa3desibl OUCUUMNIUHbLI U3y4Yaromcesi ¢ oMOWbio OHflalH-Kypca. B KomoHke
lNpumeyaHue Heobxo00UMO yKazamb Ha3eaHue OHnalH-Kypca unu OYMK. B dpyaux criyqasx e s4elku cmassamcs
MPOYeEPKU.

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN



Buabl 3aHsSTUI (KONMYECTBO YacoB)

Ne HanmeHoBaHue Temsbl

CamocTosaTenbHas
n/n | (pasgena) gucumnnuHbl | Jlekumm MpakTtuyeckne | JlabopaTopHbie

pabora Bcero

Mpeamet
KOMMblOTEPHOE
MoaenupoBaHue
XUMUYECKNX
CTPYKTYp.  XapakTte-
PUCTUKMN
COBPEMEHHbIX
nporpamMmMHbIX
KOMMMNEKCoB pacyeTa
CTPYKTYpPbl U CBOWCTB
MOneKyn
COBPEMEHHbIX
NpPorpamMmMHbIX
KOMMMNEKCOB pacyeTa
CTPYKTYpPbl U CBOWCTB
MOSEKyn

MeTogbl KBaHTOBOW
XMMUN B nporpaMmme
Gaussian.  OcHoBbI
npakTuyeckomn
paboTbl C
nporpammammu
Gaussian n
GausView.

16 36 80 132

NToro: 18 36 90 144

14. MeToau4yeckue ykasaHua AnNA oOy4varOWMXCA MO OCBOEHUK AUCLUMUNIIMHBLI. B xoxe
JICKLMOHHBIX 3aHATHUH CleqyeT BECTHM KOHCIEKTHpOBaHME ydeOHoro Mmarepuana. HeoOxomumo oOpaiiate BHHMaHUE Ha
KaTeropuu, (OpMYIHPOBKH, PACKPBHIBAIOLIME COIAEP)KAHHWE TeX WIM WHBIX SBJICHHH W IPOLECCOB, HAYYHbIE BHIBOIBI U
NPaKTUYECKUE PEKOMEHJAlNH, ITOJOKUTENBHBIH ONBIT B OpPaTOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTH B Padodnx
KOHCIIEKTaX IOJIS, Ha KOTOPBIX JeJlaTh IIOMETKU U3 PEKOMEHJOBAHHOM JINTEPaTyphl, JOIOIHAIONIIE MaTepuall POCIyIaHHON
JIEKLMH, & TAKKe IMOJUEPKUBAIONINE 0COOYI0 BXKHOCTh TE€X WJIM MHBIX TEOPETHUYECKHX IOJNOKEHUH. 3aJaBaTh MPEernoAaBaTellio
YTOYHSIOIIME BOIPOCHI C LENbIO YSICHEHUS TEOPETUYECKHX IONOKECHUH, pa3pelleHHs CIOpPHBIX CHUTyaluid. Pe3ymbraThl
KOHCIIEKTUPOBAHMSA MOT'YT OBITH IIPEACTABIEHHI B pa3N4HbIX (popmax. I1naH - 3T0 cxema MPOYUTaHHOTO MaTepHalla, KpaTKHi
(v TompOOHBIN) IIepeYeHb BONPOCOB, OTPAKAIOMIMX CTPYKTYPY M IIOCIENOBATENBHOCTh Marepuana. IlogpoOHo
COCTaBJICHHBII IUIAH BIOJHE 3aMEHSeT KOHCIEKT. KOHCHEKT - 3TO cHcTeMaTU3HPOBaHHOE, JIOTHYHOE M3JIOKECHHE MaTepHana
HWCTOYHUKA. Pa3nnyaroTcst 4eThlpe THIA KOHCHEKTOB: - [IIaH-KOHCHEKT - 3TO pa3BEpHYTHIM NETAIU3UPOBAHHBIA IUIAH, B
KOTOPOM [JOCTATOYHO IOAPOOHBIC 3aIlCH INPUBOAATCS IO TeM ITyHKTaM IUIaHA, KOTOpbIE HYXIAIOTCAd B TOSICHEHHH. -
TekcTyanpHBIH KOHCIIEKT - 3TO BOCIIPOM3BEICHHE HanOOIee Ba)KHBIX MONOKEHUH M ()aKTOB MCTOYHWKA. . - CBOOOTHBIN
KOHCIIEKT - 3TO YeTKO M KpaTKo chopMyaupoBaHHBIE (M3JIOKEHHBIE) OCHOBHBIC MOJIOKEHHS B pE3yNbTaTe IIIyOOKOro
OCMBICIIUBAHUA MaTepuaja. B HeM MOryr MpUCYTCTBOBATH BBINMCKH, LUTATBI, TE3UCHI, YaCTb MarepHana MOXKET ObITh
NpelcTaBlieHa IUIAaHOM. - TeMaTHYeCKHil KOHCIIEKT - COCTABJISIETCsl HA OCHOBE W3yYeHHMS psAla MCTOYHUKOB U JaeT Ooiee Wiu
MEHee UCUEPITHIBAIOIINI OTBET IO KaKOW-TO cXeMe (BOIPOCy).

BaxxHO#l cocTaBHOW dYacTbl0O YYeOHOTO TIpollecca SBILTIOTCS JlabopatopHble paborel. Tembl mabopaTOpHBIX pador,
peKOMeHIyeMasl JTUTeparypa, MX Lelb M 33Ja4yd yKa3aHel B 1.15 mporpammbl. HaumHasi MOATOTOBKY K 3aHATHIO, HYXXHO
W3yYUTh KOHCIEKT JIEKIMHA M pasfenbl y4eOHHKOB M y4eOHBIX NOCOOMIA, OTHOCSLIMECS K 3aHATHIO. BbimonHeHue
nmabopaTopHO# paboTHl BKIFOUaeT 2 JTama: lif - BHIONHEHHWE palOTHl C HWCIOIB30BAHHEM OOOPYAOBaHHS KOMIBIOTEPHOTO
KJacca; 2i - cmada pabotsl. Heo0XoanmMo MOMHUTB, YTO Ha JIEKIIMK OOBIYHO paccMaTpUBaeTCs HE BECh MaTepHall, a TOIBKO ero
gactb. OcTajpHasg €ro 4YacTb BOCHOJNHSETCS B MPOLECCe CaMOCTOATENbHOH paboTel. B cBsi3m ¢ stuM pabora ¢
PpEeKOMEHIOBAaHHOM UTEpaTypoi o0s3aTensHa. Oco0oe BHIMAHHUE TIPH STOM HEOOXOAUMO 00OpaTUTh Ha COAEPIKaHUE OCHOBHBIX
TIOJIO)KEHWH W BBIBOJIOB, OOBSICHEHHE SBICHWH W (DaKTOB, YSICHEHHE IPAKTHUECKOTO IPHIOKEHHS paccMaTpHBaEMBIX
TEOPETHYECKUX BOMPOCOB. B mporiecce 3ToM pabOTBI CTYAEHT JODKEH CTPEMUTHCS IMOHSATh W 3allOMHHTH OCHOBHBIE
TIOJIOKEHHSI PaccMaTpPHBAEMOro Marepuana, TNPHMEpHl, TMOACHSIONIME €ro, a TaKKe pa3o0paTbesi B HILTIOCTPATHBHOM
MaTtepuane. 3aKaHUYMBAaTh MOATOTOBKY K crade paboTel ciexyer odopmieHHeM paboTel B TETpaaud C 00s3aTeIbHOMN
(OpPMYIHPOBKOM OCHOBHBIX PE3YIBTATOB M BEIBOJIOB.




15. lNepeyeHb OCHOBHOW WU [OOMNOJSIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

Heo6XoAUMBIX AN OCBOEHUA AUCLMUNIUHbBI (crucok numepamyps 0hOpMISEmes 8 COOmeememauu
¢ mpebosaHusmu TOCT u ucrionb3yemcsi obujasi ckeo3Hasi Hymepauyus 0r1s ecex U008 UCMOYHUKOS)

a) OCHOBHas nutepartypa:

Ne n/n McTouHnk
CtenaHoB, Hukonan ®egoposuy. KBaHTOBas MexaHuKa 1 KBAHTOBast XMMUS
1 y4ebHUK 1 NpakTUKyM Ans akagemuyeckoro bakanaspmata / H.®.CtenaHos .— M. :

KOpawnT, 2018 . - Y. 1 .— 2-e n3g., ucnp. n gon. — 232.

CrtenaHoB, Hukonam ®egoposud. KBaHTOBas MexaHWKa M KBaHTOBas XMMUS

2 y4ebHUK 1 NpakTUKyM A58 akagemuyeckoro bakanaspmata / H.®.CtenaHos .— M. :
KOpawnT, 2018 . - Y. 2 .— 2-e n3g., ucnp. n gon. — 282.

LnpenbcoH B.I". KsaHTOBas xumus. Monekynbl, MONeKynapHble CUCTEMbI U TBEpPAbIE
Tena : y4ebHoe nocobue ans sysos / B.I'. LUupenbcoH - Mocksa : JlabopaTtopus

3 3HaHun, 2017. - 522 c. (Y4ebHuk ong Beicwen wkonsl) - ISBN 978-5-00101-502-4. -
TekcT : anekTpoHHbIN // SBC "KoHcynbTaHT cTtyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785001015024.html

Kannan W.I'. MexmonekynspHble B3anmMoaencteus. duamyeckass MHTepnpeTauus,
KOMMbIOTEPHbIE pacdeTbl U MogenbHble noteHumansl / W.I. KannaH — Mockea :
4 JTabopatopusa 3HaHun, 2017. — 397 c. — ISBN 978-5-00101-503-1. — TekcT :
anektpoHHbln //  3BC  «KoHcynbTaHT ctygeHta» :  [camt]. — URL
https://www.studentlibrary.ru/book/ISBN9785001015031.html.

6) AononHuTenebHaa nutepaTtypa:
Ne n/n NcToyHmK

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

ByTbipckas, E.B. KomnbloTepHas xMmus: oCHOBbI Teopun 1 paboTa ¢ nporpaMmmamm
Gaussian n GaussView / E.B. bytbipckas .— M. : COJIOH-MNMPECC, 2011 .— 218 c.
ConoebeB M.E. KomnbtoTepHas xmmus / M.E. ConosbeB, M.M. Conosbes. — M. :
COJ10OH-IMpecc, 2005 . — 535 c.

4 Knapk T. KomnbtoTepHasa xumusa: nep. ¢ adrn. / T. Knapk. - M. : Mup, 1990. — 383 c.
MwuHknH B.UN. Teopus ctpoeHnsa monekyn / B.A. MuHkuH, B.A. CumkuH, P.M. Mursaes.
— PoctoB H/[]. : ®eHuke, 1997 — 550 c.

Monn [.A. KBaHTOoBO Xxumun4veckne mogenu / [1.A. MNonn // Ycnexu ¢uns. Hayk. — 2002.
—T.172, Ne3. — C. 349-356.

KoH B. QnekTpoHHas CTpyKTypa BellecTBa — BOSIHOBbIE (PYHKUMM U PYHKLNOHAnMbI
nnotHocTu / B. KoH // Ycnexn pus. Hayk. — 2002. — T. 172, Ne 3. — C. 336-349.

1

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIe pecypchl (OuumManbHble pecypebl MHTEPHET)®:
Ne n/n Pecypc

[MpaKTUKyM NO KOMMbOTEPHON XUMUKN [DNEKTPOHHLINA pecypc] : MeTognyeckune
yKasaHusa Ons MarucTpaHToB 2-ro roga obydeHus XuMmmnyeckoro dpakynbteTa : [ans
HanpaeneHus 04.03.01 - Xumus] / BopoHex. roc. yH-T ; cocT.: E.B. byTbipckas, B.A.
LlanowHmk .— 3neKTpoH. TeKCToBbIE AaH. — BopoHex : NagaTtenbckun gom BIY,
2018 .— 3arn. ¢ Tutyna akpaHa .— CBoboaHbI OCTyNn U3 nHTpaceTtn By .—
TekcTtoBbIn pann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-220.pdf>.
OBbC «YHuBepcuteTckan bubnuoteka online», http://biblioclub.ru/

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

http://www.gaussian.com

http://ru.wikipedia.org/wiki/KBaHTOBasa_ xnmus

http://www.qchem.ru/

http://www.xumuk.ru/encyklopedia/1946.html
http://www2.sscc.ru/PPP/Gaus-Dscr.htm
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http://www.lib.vsu.ru/elib/texts/method/vsu/m18-220.pdf

9. | www.lib.vsu.ru — 3HB BI'Y
10. | ObpasoBaTenbHbI nopTan "OnekTpoHHbIN yHnBepcuteT BI'Y" https://edu.vsu.ru/
11. | BYMK https://edu.vsu.ru/course/view.php?id=6382

* BHauarne ykasbigatomcsi O6C, ¢ komopbimMu umeromces dozoeopa y BIY, 3amem omkpbimble 371€KMpPOHHO-
obpasosameribHble pecypchl, OHMauH-Kypchkl, IYMK

16. lNepeyeHb y4yeOHO-MeTOAMYECKOro obecrne4vyeHUss AN CaMOCTOATENIbHOM paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, rocobus, 3adayHUKU, MemoOu4YecKue yKa3zaHusi O B8bINO/IHEHUIO
npakmu4eckux (KOHMPOIibHbIX), Kypcosbix pabom u dp.)

Ne n/n McTouHnK
CI'IeLI,I/IaJ'II/I3I/IpOBaHHbIIZ KOMI‘IbI-OTGprII?] KImacc Angd BbINOJIHEHUA CTyAEeHTaMM pa60T no
1 ancuuniHe «KOMI‘IbPOTepHOG mMmoaennpoBaHne XMMNUYECKUX CTPYKTyp», BKJ'IIOLIaPOLLI,I/Iﬁ

12 pabounx KOMNbITEPOB Ha OcHoBe Pentium 4;

MporpammHbin Nnpogykt Gaussian03 Rev. C.02; nporpammHbIv npoaykT Gaussview
3.09

KomnbloTepHasa xumus : y4ebHO-MeToauyeckoe nocobue ansa By3oB : [4Ns CTy4. 5 K.
04YHOM hopMbl 06YY. xmM. dak. crneunanbHocTn 020101 - Xumus] / BopoHex. roc. yH-T
3 ; cocT.: E.B. byTbipckas, J1.C. HeyaeBa .— BopoHex : IsgaTenbcko-
nonurpacuyecknin LeHTp BopoHeXCKoro rocygapcTBeHHoro yHusepcuteta, 2011 .—
27 c. : un. — bubnworp.: c. 27.

KomnbloTepHasa xumus: ydebHoe nocobure ana maructpos 2 roga obyyeHus
Xnmmnyeckoro cakynbteTa no HanpasneHuno 04.-4.01 - Xumus; cocTt.: E.B. ByTbipckas,
B.A. WanowHwuk, B.. Bacunbesa. - BopoHex: Hay4Has kHura, 2021. - 81c.: un. —
Bubnuorp.: c. 81.

17. OOpasoBaTenbHble TEeXHONOrMKU, WUCNOfib3yeMble MNpu peanu3auum Yy4yeOHoM
OUCLUMNMWHBbI, BKMOYash AUCTaHUMOHHble obpasoBaTtenbHble TexHonorun (OOT,
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpn peanusaumm y4edbHOM AOUCUMNNUHBI MOTYT MCMNOSb30BaTbCs 3NEMEHTbI 3NIEKTPOHHOIo
obyyeHuna (O0) n auctaHuMoHHbIE obpasoBaTenbHble TexHonorun (JOT) B yacTu ocBoeHus
NEeKLUMOHHOro MaTepwuana, NnpoBeaeHNs TeKyLlen 1 NpoMeXyTO4YHOW aTTectauuun, npoBeaeHns
yactTn nabopaTopHbIX paboT M camocTosATeENbHOM paboTbl Oby4yaroMXcs Mo AUCUMNNUHE,
nossgonswwme obecneunBatb OMNOCpedoBaHHOE  B3aumMoOOencTBMe (Ha  pacCTOsiHUM)
npenogasartenen M oby4aromxcs, BKAYas WHCTPYMEHTbl 3MNEeKTPOHHOW WHGOPMAaLNOHHO-
obpasoBartenbHon cpeabl BlIY «OnekTpoHHbI yHuBepcuteT BlIY» (https://edu.vsu.ru),
npoBeaeHne BeOWHApPOB, BUOEOKOHEPEHLUIA, B3aMMOOENCTBUE B COLICETAX, NMOCPEACTBOM
3IEKTPOHHOM NOYTbl, MECCEHIKEPOB. [NA OCBOEHUA OUCUMMANHBI PEKOMEHAYETCA CMNUCOK
nuTepaTtypbl U pecypcbl AN aneKTpoHHoro oby4vyenmsa (30) (n. 15).

1. MNMpaKkTUKyM Mo KOMMNbIOTEPHON XUMUN [DNEKTPOHHBIA pecypc] : MeToanyeckne ykasaHus ans
MarucTpaHToB 2-ro roga obyyeHns xmmudeckoro dakynbteTa : [ansa HanpasnexHuns 04.03.01 -

Xumuna] / BopoHex. roc. yH-T ; cocT.. E.B. Bytbipckas, B.A. LUanowHuk .— 3nNeKTpoH.
TekcToBble aaH. — BopoHex : M3patenbckunn gom BIY, 2018 .— 3arn. ¢ Tutyna skpaHa .—
CsoboaHbIv aocTyn n3 NMHTpaceTn Blry — TekcToBbIN dann —

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

2. KomnbloTepHasa xummnsa [OnNekTpoHHbI pecypc] : y4ebHO-meToanyeckoe nocobme ans By30B :
[ansa ctya. 5 K. o4HOM popMmbl 06yY. xum. dak. cneunanbHocTn 020101 - Xummus] / BopoHex.
roc. yH-1 ; coct.: E.B. bBytbipckas, J1.C. HeyaeBa .— OnekTpoH. TEKCTOBblE JaH. — BOpoOHeX :
N3paTenbcko-nonurpaduyeckmn LeHTp BopoHexckoro rocyaapCcTBeHHoOro yHusepcurteTa, 2011
— 3arn. ¢ TUTyn. aKpaHa .— ONeKTPOH. Bepcusa ned. nybnukauun .— CBoboaHbI AOCTYyN U3
nHTpacetn BI'Y .— TekctoBbin dpann .— Windows 2000 ; Adobe Acrobat Reader.

3. NHTepakTMBHOE B3aMMOOenCcTBME C cynepkomMmnbioTepom BIY.



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-TexHU4ecKoe obecneyeHne pgucumniuHbl: CneunmanmsaMpoBaHHbIN
KOMMbIOTEPHbIN KNacc AN BbINOMHEHUST CTYAEHTaMMN NpakTn4eckmx u nabopaTtopHblix paboT no
ancumnnuHe «KomnbloTepHOEe MOAENUPOBAHUE XUMUYECKUX CTPYKTYp», BKYarowmmn 12
pabounx KOMNbIOTEPOB Ha ocHoBe Pentium 4; nporpammHbii npoaykt Gaussian09 Bin License
EM64T-SSE4/LX; nporpaMmmHbin npoaykt Gaussview 3.09; cynepkomnbtotep BI'Y.

19. OueHo4HbIe cpeacTBa ANA NpoBeAEeHNA TeKyLen U NPOMEXYTOYHOMW aTTecTauumn

MopsigoK OUEHKM OCBOEHMs1 obyvalwumuncs yd4eGHOro maTepuana onpepgensietcs
coaepkaHMeM crneayowmnx pasgenos AUCUUNNHBIL

HaumeHoBaHue NugmkaTtop(bl)

Ne KomneTeH
/n pasgena gucumnivHbl usi(n) [OCTUXEHNs OueHouHble cpeacTBa
KOMMNeTeHLUN

(mopyns)
BeeneHue MKB - 1 MNnKB -1.1,1.2

Mpeamet
KOMMbIOTEPHOE
MoAenupoBaHue
XUMUYECKMX
CTPYKTYyp. XapakTte-
PUCTUKM
COBpPEMEHHbIX
NPOrpaMmHbIX
KOMMNEeKCcoB
pacyeTa CTPYKTypbl
N CBOWUCTB MONEKyN

MeToabl KBaHTOBOW
XUMUK B Nporpamme
Gaussian. OCHOBbl | MkB-2 | MKB -3.1, 3.2
npaKkTU4ecKow MKB - 3 MKB -3.1,3.2 Cnava nabopartopHbIx pabor.
paboThbl C KoHTponbHble paboTbl 1-11.
nporpammamm

Gaussian n

GausView.
[MpomexxyToyHasa aTTecTtaums NepeyeHb 80rpocos
dopma KOHTpONs — lNpakmudeckoe 3adaHue

YCTHBIV onpoc

20. TunoBble OLEHOYHble cpeacTBa M MeToAuYeCKMe MaTepuanbl, onpegensiowme
npouenypbl OLeHUBaHUS

20.1. TeKyWwmMn KOHTPONb yCNeBaemMocTn

KoHTponb ycneBaemMocTu MO ANUCUUMNIIMHE OCYLLEeCTBNSAETCHA C MOMOLLLIO CreayrLwwmx OLeHOYHbIX
CpeAacTB:
Cpada nabopaTtopHbIX paboT. KOHTpoJibHble paboThl . YCTHbIV ONpoc.

KoHmporsbHbie pabomei.
KoHTponbHas paboTta 1. [MocTpoeHue MONeKynspHbIX CTPYKTYp C MNOMOLLbK NporpamMmbl
Gausview. OnpefgeneHne CTPYKTYpPHbIX MapaMeTpOB NOCTPOEHHbIX CTPYKTYP.

KoHTpornbHas pabota 2. PacyeT 3neKTpOHHON SHEPTUN XMMUYECKUX CTPYKTYp B BaKyyme U B
pacTBopuTerne.

KoHTponbHas pabota 3. OnTumMm3aaumnsa MOnNeKynsipHbIX CTPYKTYP.
KoHTponbHas pabota 4. Onumm npouenypbl "optimization”.



KoHTponbHas paboTa 5. PacyeT 3Heprum XuMmn4ecknx CBA3en.
KoHTponbHast pabota 6. [NlocTpoeHne monekynspHbix opbutanen.

KOHTpOJ'IbHaFI pa60Ta 7. Pacuert nopAaakoB XMMMUYeCKNX CBS3€EN, CKaHnpoBaHune MnoBepxXHOCTU
noTeHUManbLHOW SHEpPrnn.

KoHTponbHaga paboTta 8. YueT adhdeKkToB pacTBOpUTENS.
KoHTponbHas paboTta 9. Pac4yeTt VK cnekTpoB Monekys.

KoHTponbHas pabota 10. Pacuet cnektpoB AMP, nepexoaHbIX COCTOSAHUN U NYTU XMMUYECKOM
peakuuu.

NTorosas koHTponbHas paboTa 11.

TecToBblEe 3ag0aHUS.

1. O6nacTb NPOCTPAHCTBEHHbLIX PAa3MEPOB HAHOTEXHOMNOM (B M)

a) 10-6 6) 10-9 B) 10-15 r) HeT npaBUSILHOIO OTBETA.

Otget: 10-9

2. YTo nexuT B OCHOBE pasdeneHuns afekTPOHHOro U SAEPHOro ABWKEHUA B MOSEKyne

a) npubnwmxkeHne bopHa-OnneHrenmepa 6) npaBuno XKKens

B) npubnuxexHne MO JIKAO r) HeT npaBunNbLHOro oTBeTa.

OTteeT: npnbnumxeHne bopHa-OnneHrenmepa

3. Kakoe npegnonoxeHune nexuT B OCHOBE MeTOAa CaMOCOrnacoBaHHOro nonsa?

a) O4HO3MEKTPOHHOE NpubnmxkeHne 6) BknoveHne B 6a3nCHbIN HAbop TONbKO
nonspun3aumnoHHbIX QYHKLMIA B) 3aMeHa MOJSIEKYISAPHbIX MHTErpanoB aKCnepuMeHTanbHbIMn
napameTpamu r) HeT NpPaBWUibHOro OTBeTA.

OTBeT: 0AHO3NEKTPOHHOE NpnbnmKeHne

4. Kakon n3 metogoB popmanmnama camocorracoBaHHOMo Mo UCnosib3yeTcda Npu peLleHnm
3NEeKTPOHHOro ypasHeHus LWpeanHrepa monekyn ?

a) metog XapTtpu 6) metoa Xaptpu-®doka. B) metoq Xaptpu-doka-PytaHa r) HET npaBumibHOro
oTBeTa.

OTtBeT: meToa XapTpu-doka-PytaHa

5. Kakon n3 metogoB popmanmnama caMmoCOorfiacoBaHHOroO Nosist He y4uTbiBaeT npuHumn MNMaynu?
a) metog Xaptpu 6) metoa Xaptpu-®doka. B) metoq Xaptpu-doka-PytaHa r) HET npaBuibHOro
oTBeTa.

OTBeT: MeTO4 XapTpu

6. Kak 3aBMCUT OT pacCTOAHUA SNEKTPOHa 40 f4pa r nokasaTerlb 3KCNOHEHTbl aTOMHON
opbutanu rayccoBckoro Tuna ?

a) nMHenHbIM ob6pasom 6) kBagpaTUYHbIM 00pa3oM B) HE 3aBUCUT I) HET NPaBUITLHOIO OTBETA.
OTBeT: kBagpaTn4HbIM 06pa3om

7. KoHTpakTaumen Ha3blBaeTCs

a) metog MO JIKAO 6) nuHeHasa kombuHaums raycCcoBbIX PYHKLMIA B) pasroxXeHne BOSTHOBOM
dYyHKUMKM NO HEKOTOPOMY Hasncy r) HeT NpaBUNbHONO OTBETA.

OTBeT: NUHENHas KoMOMHaUUA rayccoBbIX OYHKLNN

8. Uto o3HauvaeT undpa 6 B 0603HauveHmmn 6asnca 6-311G(d,p)

a) AO BHELLHMX 3NEKTPOHOB BKMOYaAET 6 rayccoBbiX QYyHKUnN ©) AO BHYTPEHHMX 3MEKTPOHOB
BKNtoYaeT 6 rayccoBbix pyHKUMIA B) AO BHYTPEHHUX M BHELLHUX 3NIEKTPOHOB BKITHOYaET 6
rayccoBblX (OYHKLUWI ) HET NPaBUITbHOrO OTBETA.

OtBeT: AO BHYTPEHHUX SNTIEKTPOHOB BKIOYAET 6 rayCcoBbIX (OYHKLMNN

9. Touka Ha NOBEPXHOCTU NOTEHLMANBbHON 3HEPTUN ABNSETCA MUHUMYMOM, €CIn BCE 3NIEMEHTDI
AnaroHanbHou matpuubl ['ecce

a) NonoXxutenbHbl 6) oTpyuaTenbHbl B) O4MH 3NIEMEHT UMEET oTpulaTenbHOe 3HayYeHne, a
oCTarnbHble 3NIEMEHTbI NOJNIOXUTENbHbI ) HET NPaBUITbHOTO OTBETA.

OTBET: NONOXUTESbHbI



10. Kak no paccuntaHHbiM YactoTam UK crnekTpa BbiSsBUTb, YTO HangeHHasa cTaunoHapHas
TOYKa ABNSETCSA NepexoaHbiM COCTOSSHUEM

a) OTCYTCTBYIOT MHUMbIE YacTOTbl 6) BCe YaCTOTbl MHUMbIE B) O4Ha YacToTa MHMMas I) HeT
npasunNbHOro oTBeTa.

OTBeT: 0gHa YacToTa MHMMasA

PacyeTHble 3agaHus

[pobHas yacTb B 4ECATUYHbIX YNCaX OTAENSETCA AECATUYHON TOYKOMN.

1. MocTpouTb ¢ noMowblo nporpammbl GaussView Monekysny 3TUNoBOro cnvpTa, He
onTUMu3npoBaTb, noguncTnTs. Onpegennts BaneHTHbIM yron HCH B meTunsHou rpynne (B
rpagycax). B otBeTe ocTtaBuTb 2 3HaKa nocre 3ansaToun.

OTBeT: 109.47

2. MocTponTk ¢ NoMoLLbo 6a3bl AaHHbIX LMKIOB ( =¥ ) nporpammbl GaussView (Monekyny
dynnepeHa C60) , He oNTUMKU3NPOBATb, He nogdnwaTs. OnpegenuTsb gnnHy asonHon C=C
ceasn B (B A). B oTBeTe octaBuTb 2 3HaKa rnocne 3ansaToun.

OtBeT: 1.38

3. MocTpouTb ¢ NOMOLLLIO 6a3bl JaHHbIX MOSIEKYNSIPHbIX (hparMeHToB (3:‘") nporpaMmmbil
GaussView Mmonekyny H-nponaHa, He onTMMu3anpoBaTb, noguncTuTb. Metogom DFT B3LYP/6-
31G(d,p) paccunTtaTb ee aHepruto (B aTOMHbIX eAnHULAx a.u.). B oTBeTe octaBuTb 2 3HaKa
nocrne 3anaTomu.

OtBeT: -119.15

4. PaccuuTtaTtb aHepruto gnccouymnaumm monekynsl LiH metogom DFT B3LYP/6-31G(D,P) (8
aTOMHbIX egMHMLax a.u.). B otBeTe octaBuTb 2 3Haka nocne 3ansToun.

OTteerT: 0.09

5. Paccuutatb UK cnekTp monekynbl Bogbl B razoBon ¢ase, metog DFT B3LYP/6-31G(D,P).
Hantn yactoty gedopmauymnoHHoro konebaHus (6e3 macwtabupyowero MHOXUTENS, B CM-1).
OtBeT: 1665.53

6. Paccuutatb UK cnektp bopmanbaernga B avetoHntpune metog HF/6-31+G(d), mogenb
conbBatayum PCM (no ymonyaHuio). Hantu 4yactoTy BaneHTHOro CUMMETPUYHOro KonebaHmns
CH2 rpynnbl (6e3 macwTabupyoLero MHOXUTENS, B CM-1).

OteeT: 3129.5.

Fl
JJ‘ ‘.J
9,
7. ONTMMM3nMpoBaTtb MONekyny nupuanHa * @ °  metog pm3. Onpenenntb 3apsaabl Ha
aTtomax no Mulliken. 3anucatb 3apsig Ha aToMe a3oTa, 3 3Haka nocre 3ansiTou.
OTBeT: -0.079

8. B GMMonekynspHbIX peakuusix nepexoaHbiM COCTOSIHUEM YacTo sBNsieTcs 06begMHEHHas

X + YZ —| X--=-Y----Z| —> XY + Z
PeareH ol MepexoaHoe MNpoayKThI

MoreKyna cocomHve . Metogom HF/6-31G(d,p)
Opt=(CalcFC,TS,noeigentest,maxcycle=200) Freq , nokasaTtb, 4TO NIMHENHAA CTPYKTypa

v (3apsg 0, MynbTMNNAETHOCTb 2) ABMSIETCA NEPEXOAHBbIM COCTOSHMEM (peakumns
H2+H=H+H2). HanTtu cTpykTypy N€epexogHoro COCTosiHMUs (Ha4YanbHOEe PacCTOSHME MeXay
aTomamu H npuHaTte paBHbiM 1 A). 3anucaTtb YacToTy KonebaHns nepexogHoro coctosHuA (B
cm-1).

OrtBerT: -3028.48

9. Paccuutatb noteHuman noHmsaumm monekynsl PH2 no gopmyne IP=E(PH2+) - E(PH2) B
aTOMHbIX eanHunuax. BaneHtHbii yron HPH B HayanbHoOM CTpykType BbibpaTh paBHbiM 900,
HavanbHyo anvHy ceasm PH, pasHon 1.4A. BeinonHuTe ontuMmnsauum cTpyktyp. Metog
b3lyp/6-31+G(d,p). B oTBeTe 0CcTaBUTb 2 3HaKa Nocne 3ansaTomn.

OteerT: 0.36



10. PaccunTaTb cpoacTBO K NpoToHy Monekynbl PH» no dopmyne PA=E(PHs) - E(PH**) B
aToMHbIX egunHunuax. Metog b3lyp/6-31G(d,p). B oTBeTe octaBuTb 2 3Haka nocrie 3ansitou.

PH4+ nmeeT TeTpasgpuyeckyto CTPYKTypy rﬁ .
OTBerT: 0.31

OnucaHne TexHOMNOrMm NpoBeaeHNs

1. TexHomorms npoBeOeHUs neKuMA BbiTEekaeT U3 ee OCHOBHOW UuUenn - dopMmnpoBaHue
OPWEHTMPOBOYHOW OCHOBbI 41151 MOCMEAYIOLLEro yCBOEHMS CTyaeHTamMn y4ebHbIMn Matepuana. Hapsagy
C CMCTEMaTMYEeCKMM W3NOXEHMEM (yHOAAMEHTanbHbIX OCHOB HayKW, BblCKa3blBAlOTCA CBOWM Hay4Hble
noen, cBoe OTHOLEHME K NpeaMeTy WU3yyeHusi, CBOe TBOPYECKOE MOHMMaHue €ero CyLHOCTU WU
nepcnekTuB passuTusi. HeobxoaMMO BbIACHATbL MOHMMAHWE W YCBOEHWE CTyAeHTamu martepuana no
Takum, HanpumMmep, NpM3Hakam Kak BHUMaHue, NHTepec, BOMPOCK! K NIEKTOPY U T.4. , @ Takke 3aJaBaTb
KpaTkue BOMNPOCbI CTyaeHTam. Bce oTaenbHble Nekuumn NeKUMOHHOro Kypca TpebyrT B3auMOCBA3W,
nocregoBatenbHOCTM M eanHcTBa uUenn. CyllecTBEHHO BaXXHOW SIBNSIETCA CBA3b  JIEKLMOHHOIO
mMaTepuana c apyrmmm Kypcamu u Bugamm obydeHus. Jlekumst COCTOUT M3 TPex OCHOBHbIX
YyacTewn: BBEAEHWS, N3NOXEHNSI COAEPXXaTeNbHOM YacTh 1 3aKMNoYeHUs:

a). B BBogHOM uvactu paetca opMynupoBka Uenn W 3agad  nekumm, no  BO3MOXHOCTU
dopmynmpyeTcs ee CBA3b C NpeablayLMMY TEMaMu.

0). B ueHTpanbHOM 4acTu neKkuuMM usnaraeTca aHanuad usy4yaemoro martepuana, NpuvBOASATCHA
Heobxoaumble OoKasaTenbCTBa, 4AETCA XapaKTepucTuka pasfmyHbiX TOYEK 3peHusi, hopMynmpyoTcs
OOCTOMHCTBA W HegocTaTkM MPUHUMNOB, METoAoB, OOBbEKTOB pPaCCMOTPEHWsI, YacTHble BbIBOAbI,
o6nacTb NPMMEHEHUS, NOKa3bIBAeTCHA CBSA3b C MPaAKTUKOMN.

c). B 3akntoyeHnn chopmMynupyeTca OCHOBHOW BLIBOZ, AatoTcs meToaudeckme coeTbl. OTBEThI Ha
BOMPOCHI.

2. TexHomnorusi BbINoSIHEHNSA NabopaTopHbIX padoT.

Jlornka npencraeneHns matepuana B nabopatopHon pabote Ha KoMmnbloTepe OTnnvaeTcst oT paboThl B
Xummyeckon nabopatopun. Pabota Ha komnbioTepe TpebyeT Oonblue 4YEeTKOCTM B ONMCaHWUK
nocrneaoBaTenbHOCTU OEWCTBUMA, MO3TOMY MeToaMYeckn OBOCHOBAaHHbIM SBMSIETCA MpeacTaBrneHve
Takoro poga paboT B BuAe onpeaeneHHoro Ynucrna pasgaenos - BKIAA0K, KaXabIA N3 KOTOPbIX HECET CBO
CMbICMOBYIO Harpy3ky. [nisi yCnewHoro BbINoNHEHNA paboTbl CTYAEHT AOMKEH TaTenbHo npopaboTaTb
TEOpeTUYeCKA MaTepuan no Teme MWCCNeaoBaHusl, 3aTem BbINONMHUTL nabopaTopHyto paboTy,
Ncnonb3ys METOANYECKME YKa3aHWsi NnpenoaasaTtens.

TpeboBaHUs K BLINOSTHEHUIO 3a4aHMI (MNK LWIKanbl U KPUTEPUU OLIEHMBAHUS)
NabopaTtopHas paboTa 3acuuTbiBaeTCA CTyAEHTY, €CnvM OH MNpeacTaBuil NPaBUSIbHO O(OPMIEHHBIN
OTYET, 3HAET CXeMy BbINOMHEHMSA PaboTbl HA KOMMNbOTEPE, BrnageeT MeToauKkon obpaboTkM AaHHbIX;
yCBOUI TEOPETUYECKMIN MaTepuman no AaHHou Teme (nocnefoBaTenbHO, IPAaMOTHO M NTIOTMYECKN CTPONHO
€ro uanaraeTt, YBEPEHHO OTBEYaET Ha BOMPOCLI, NPeaCTaBNeHHble npenogasartenem). JonyckarTcs
HeCyLLIeCTBEHHbIE HETOYHOCTM B OCDOPMIIEHUN 1 OTBETAX Ha BOMPOCHI.

NabopaTtopHasn paboTa He 3acUMNTLIBAETCS CTYAEHTY B Criyyasix: Hanmymsi oluMbok B pacyeTax,
HenpaBuIIbHOTO OHOPMITEHNSI OTYETA, UCKAXKAKOLLErO CMbICI 3a4aHusl, CyLLECTBEHHbIX OLIMOOK Npu
oTBeTax Ha BOMPOCHI.

3apaHus pasgena 20.1 pekoMeHayHTCS K UCNOSb30BaHMIO NPy NPOBeAEeHUN ANarHOCTUYECKUX
paboT C Lenbio OLEHKN OCTaTOYHbIX 3HAHWI NO pe3ynbTaTaM OCBOEHUS AaHHOW AUCUMMNVHDI

20.2. NMpomexyToyHas aTrecTauums

MNpomexxyToyHas aTTectaumsi No AUCUMMINMHE OCYLLECTBMSETCA C MOMOLLLIO CIeayLWmMX OLEHOYHbIX
cpencTs: caaya nabopaTopHbIX paboT, KOHTPONbHbIE PpaboThl. TecToBble 3aAaHus. PacyeTHble 3aaaHus.

Mpunmep BapnaHTa KOHTPONbHON paboThI
KoHTponbHas paboTta Nel.
3apaHue 1. lNMocTtponTb € noMoLwbo NporpaMmbl GaussView CTPYKTypbl MOMEKYI, YKa3aHHbIX
npenogasartenem (No 2 CTPYKTYPbl HA KaXabli BapuaHT, Bcero 5 BapmaHToB). [Ans



NMOCTPOEHHbIX CTPYKTYP; - NoANNCaTb CUMBOJSIbI ANIEMEHTOB LWPUETOM 24; - yka3aTb ANUHbI
cBsasen mexay atomamm 1 n 2, 3 n 4, 51 6, BaneHTHbIN yron; - COXpaHUTb CTPYKTYPY Kak
pucyHok u BctaBsuTb ee B Microsoft Word. 3agaHue 2. Paccuntatb 3HEepruo Mosekynbl,
yKkasaHHoOW npenogasatenem (1 monekyna Ha BapuaHT, Bcero 5 sapuaHtoB) metogamu HF/6-
311G, MP2/3-21G, B3LYP/6-31G(d), 3aHecTn B Tabnumuy 3Ha4YeHUSA 3HEPTN, AUNOSNBHOIO
MOMEHTa, 3apsaAoB Ha aTomax Nno MannukeHy.

KoHTponbHasa paboTta Ne2.

3apaHne. Paccuntatb 9HEprui  OBYXaTOMHbIX MOSEKyNl OOHOro0 Kracca, YKa3aHHbIX
npenogasartenem (No 3 CTPYKTYpbl Ha KaXabl BapuaHT, Bcero 5 sapnaHtoB) mMetogom MP2/6-
31G(D,P) 6e3 npoBegeHus ontummnsaumm. CpaBHUTb OSIMHBLI CBA3EW U OUNOSIbHbIE MOMEHTHLI B
CTpykTypax. [lpoaHanuanpoBaTb ASfIMHbI OOAMHAKOBbIX XMMWUYECKUX CBSA3EW B CXOLACTBEHHbIX
CTPYKTYpax u ux aHeprun. Teopetndeckmin sonpoc: Metoabl XapTpu, XapTpu-doka n PyTtaHa.
KoHTponbHasa paboTta Ne3.

BbinonHWTL ONTMMM3aUMIO CTPYKTYP MHOroaTOMHbIX MOJSIEKyn OAHOro Knacca, YyKa3aHHbIX
npenogasartenem (No 3 CTPYKTYpbl Ha KaXabl BapuaHT, Bcero 5 sapnaHtoB) metogom MP2/6-
31G(D,P). CpaBHUTb ANWUHbI CBA3EN U ANMNOSIbHBIE MOMEHTbI B CTPYKTYpax. [1poaHanusnpoBaTtb
AJNMNHbI O4MHAKOBbIX XMMUYECKUX CBA3EN B CXOLCTBEHHbLIX CTPYKTypax. TeopeTnyeckuin Bonpoc:
KntoueBble cnoBa Enegy n Optimization.

KoHTponbHas paboTta Ne4.

1. MpoBeCcT! MOMHYK N YaCTUYHYHO ONTUMM3ALMIO CTPYKTYP, yKasaHbiX npenogaBaTtenem. 2.
BbIBONHUTL pacyeT CTPyKTypbl, YKasaHHOW npenogasaTenem, ucnonb3ysa onuuio Restart. 3.
CcopmumpoBaTtb CTPYKTYpY, YKasaHHyl npenogaBaTtesieM C 3aBedOMO HernpaBuilbHbIMU
reomeTpu4yeckMMmn napameTpaMmv 1 BbINOSHUTL €e ONTMMM3auuo C MCMONb30BaHWEM ONUMK
Maxcycle=N. TeopeTtnyeckuin sonpoc: Onuum npoueaypbl "Opt".

KoHTponbHas paboTa Neb.

1. PaccuutaTb SHeprvio CBA3W [OBYXaTOMHbIX MOJSIEKYn OOHOro Kracca, YKa3aHHbIX
npenogasartenem (No 3 CTPYKTYpbl Ha KaXabl BapuaHT, Bcero 5 sapnaHtoB) metogom MP2/6-
31G(D,P). CpaBHUTb ANWUHbI CBA3EN U ANMNOSbHBIE MOMEHTbLI B CTPYKTYpax. [1poaHanu3npoBaTtb
ANWHBI OAMHAKOBbLIX XMMUYECKMUX CBA3EN B CXOOCTBEHHbIX CTPYKTypax n Ux aHeprun. CpaBHUTb
pesynbTaThl C AaHHbIMK NlabopaTtopHon paboTbl Ne2. MNocTponTb rpadmnk 3aBUCMMOCTM SHEPTUM
CBA3M OT ASIMHblI CBA3W. TeopeTunyeckuin Bonpoc: lNMoHATue "JHeprna XMMuMYeckom CBA3n".
dopmynbl Onsg pacdeTa SHEpPrMM XMMUYECKOW CBA3M B [OBYXaTOMHbIX W  MHOrOaTOMHbIX
MoreKynax.

KoHTponbHas paboTa 6.

3apaHme 1. 3anucatb MonekynspHyto opbutans HOMO  mMonekynbl, yKa3aHHOW
npenogasartenem (nNo 1 monekyne Ha Kaxabli BapuaHT, BCEr0 5 BapuMaHTOB) KakK NIMHENHYIO
KomMOunHauunio aTtoMHbIX opbutanen (metog Xaptpu-doka, 6asmc 3-21G). 3agaHue 2. NocTponTb
rpadunyeckoe n3obpakeHmne MornekynsapHon opbutanu (ykasbiBaeTcs npenogaBaTtenieM) atoma
BogopoAda ¢ nomoubio nporpammbl GaussView (nyHKT Surface B meHio Results), 3apucoBaTtb
nsobpaxeHne (metogq B3LYP, 6asunc 6-31G**), ykasaTb Ocu KoopauHaTt. TeopeTudeckui
Bonpoc: basncHele Habopbl nporpammebl Gaussian.

KoHTponbHasa paboTa Ne7.

1.  BbInonHWTb  CKaHMpOBaHME  MOTEHUMaNbHOW  3HEepPrMm  MOMEKYIbl,  yKa3aHHOW
npenogasartenem (N0 1 CTPYKType Ha Kaabl BapuaHT, Bcero 5 BapuaHTtoB). ¢ warom 0.1 A
ANs USMEHEHUS MEXbALEPHOro pacctoaHus oT 3HadYeHuss R=Re — 0.3 o R=Re + 2, rae Re —
paBHOBECHOE MexbagepHoe paccrtosHne (metogq B3LYP, 6asuc 6-31G**). HapwucoaTb
noTeHumnanbHyo KpuByto. TeopeTuyeckui BOMPOC: MNOTeHUMarnbHas KpuBasi, MOBEPXHOCTb
noTeHUnanbHOM aHepruu, 3apsabl Ha atomax no MannukeHy, NopAa0K XMMUYECKOW CBA3MW.
KoHTponbHas paboTta Ne8.

1. BbIBONHUTb ONTUMM3ALMIO CTPYKTYP, YKa3aHHbIX NpenogasaTenemM, HaXo4sLWnXcs B
pasnu4HbIX cpeaax: B Bakyyme, Boge, LMKrorekcaHe n retparngpodypaHe. 2. BoinonHuTb
pacyeT CpOACTBA K ANIEKTPOHY U NOTeHLMana noH1M3aumm ogHou U3 CTPYKTyp. TeopeTndeckum
BOMNPOC: y4eT a(pheKkToB pacTBOPUTENS.



KoHTponbHas paboTta Ne9.

3apaHue 1. PaccuntaTb KonebartenbHbIN CNeKTp MOMeKy bl, yKa3aHHOW npenogasatenem (no 2
CTPYKTYpbI Ha KaXablin BapuaHT, Bcero 5 sapmnaHtoB). Metoa B3LYP, 6asuc 6-31G(d,p)).
Onpegenutb 1 3anucaTb B TeTpadb YacToTy BaneHTHoOro cummeTtpuyHoro C-H konebaHus.
3apaHue 2. CxemaTn4yHo M3o06pa3unTb VK cnekTp paccumMTaHHbIX MOMEKyr.

TeopeTuyeckun Bonpoc: Tunbl CTauMOHAPHbIX TOYEK Ha MOBEPXHOCTU NOTEHLUNANbHON 3Hepruu,
HopMarbHble korebaHus, opma HopMmanbHOro KorebaHus.

KoHTponbHasa paboTta Nel0.
A

J z.mx 217 &)

Monekyna J ABMSETCA NepeXo4HbIM COCTOSIHUEM peakuum
FCH3 + Cl = CICHs + F. lNocTponTb Ha4yanbHyt0 CTPYKTYPY NEPexXogHOro COCTOSHUS C MOMOLLbIO
nporpaMmmbl GaussView. C nomowibio npoueaypbl TS nokasatb, YTO CTPYKTypa Ha PUCYHKe
AENCTBUTENBHO SIBMNSETCA NepexodHbIM COCTOSHUEM (3apsag -1, MynbTUNNEeTHOCTb 1, MapwpyT
Opt=(CalcFC,TS,noeigentest,maxcycle=200) freq hf/6-31+g(d).
YTo4HUTb pacctosiHua C - Cl u C - F. YTo aBnseTca npu3HakoM NepexogHoro COCTOAHUS B
BbIXO4HOM channe nporpammbl Gaussian?
Paccuntate cnektp AMP (NOCTOSIHHbIE 3KpaHWpoBaHUS aTtomMoB H) Monekynbl 3TUNOBOro
cnupta metogom Hartree-Fock B 6asuce 6-31G(d).

KoHTponbHasa paboTta Nell.

3apaHve. Ha cynepkomnbtoTepe BIY BbINOMHWMTE pacyeT AUMNOSMILHOMO MOMEHTa,
nonapusyemMocTtu, TepmoamHammydeckmux csoucts, WK cnektpa u cnektpa AMP cTpykTypsl,
Onmn3kon K TemaTuke KypcoBon paboTtbl. PacuyeT npoBectu aAna Bakyyma W B cpefe
pacTBopuUTens.

OnuncaHne TexHomnormm npoeeneHunaA

- Bpemsa nogrotoBkmn oTBeTa npu caaye 3ayeTta OUEHKOW B YCTHOW hopMe A0ITKHO
cocTaBnsATb He MeHee 40 MMHYT (MO >XenaHuw oby4arolerocss oTBET MOXET ObiTb
AocpoyHbIiM). Bpemsi otBeTa — He 6onee 15 MUHYT.

- [lpn noaroToBke K YCTHOMY 9K3aMeHYy 9K3aMeHyeMbl, Kak npasuno, BedeT 3anucu B
nUCTe YCTHOro OTBETa, KOTOopbIM 3ateM (N0 OKOHYaHWW 3K3aMeHa) caaeTcd
3K3ameHaTtopy.

- Mpn npoBedeHUM YCTHOMO 3K3aMeHa 93K3aMeHaUVOHHbI ©Ounet BbiOMpaeTr cam
3K3aMeHYEeMbIN B Cny4YanHOM Mopsiake.

- OK3ameHaTopy npeaocTaBngeTcda npaBo 3ajaBaTb 0Oy4alowMMcs OONONHUTENbHbIE
BOMPOCHI B paMKax nporpamMmbl OUCUMNMAWHBI TEKyLlero cemectpa, a Takke, NoMumo
TeopeTUYecknx BOMPOCOB, AaBaTb 3adaudn, KOTOpble W3yYanucb Ha MpakTU4EeCKMX
3aHATUSAX.

- OueHka pes3ynbTaToOB YCTHOMO aTTeCTaUMOHHOIMO  UCMbITaHMS  0bbABNAeTCA
obyyarowmmea B AeHb ero nposeaeHus. [pu npoBeaeHn MMCbMEHHbIX aTTeCTaUNOHHbIX
UCNbITAHUA WU KOMMbIOTEPHONO TECTMPOBAHWS — B [OEHb WX MNPOBEAEHUS UMK He
nosgHee criegytoLlero paboyero gHA nNocre ux NpoBeaeHus.

- PesynbTaTbl BbINOMHEHUS aTTECTALMOHHBIX WUCMbITAHUA, NPOBOAMMBIX B MUCbMEHHOM
dopme, opMe MUTOrOBOM KOHTPOSIbHOW paboTbl MM KOMMbIOTEPHOrO TECTUPOBAHMS,
OOIMKHbI OblTb 00BbABMNEHbI OOyYalLWMMCA U BbICTaBMNEHbl B 3a4YETHbIE KHWXKKW He
nosgHee criegyoulero paboyero gHA nNocrne ux NPoBeaeHUs.

TpeboBaHUs K BbINOMHEHUIO 3a4aHWUIA, LUKanbl U KPUTEPUMN OLEHMBaHUS



KpVITepl/IVI OLEHMBaHNS KOMMNETEHLNN

YpoBeHb
cchopmmpoBaH
HOCTH
KOMMNeTeHLUN

LLikana oueHok

MonHoe ocBoOeHUe KOMMNeTeHUnn. CeoboaHoe
onepupoBaHune nporpaMmmMHbIM y‘-le6HbIM maTtepumarnom cC
MCMoJib30BaHNEM cBegeHnn n3 Apyrnx y‘-le6HbIX
npeameToB, yYMeHune OCO3HaHHO " onepatnBHO
TpaHC(bOpMVIpOBaTb nony4yeHHble 3HaHUA AOnd pelueHund
r|po6neM B HeCTaHOapTHbIX CUTyauuax; npodsrieHune
ueneycrtpemMrieHHOCTH, OTBETCTBEHHOCTMH,
nosHaBaTeflbHOW aKTUBHOCTH, TBOPYECKOro OTHOLUEHUA K
YY€eHUIo, BbIMNOJIHEHNE 3agaHuin TBOPYECKOro Xxapakrtepa,
BbICOKNN YPOBEHb CaMOCTOATESIbHOCTU U SpyanuLnn.

[NosbiweHHbIU
yPOBEHb

OmnuyHo

HocTtaTo4Hoe OCBOEHMe KOMNEeTeHLUMW. MonHoe
BOCMNpou3BeaeHe nNporpaMmMHOro yyebHoro matepuana c
HecywecTBeHHbIMX OWwnbKamn;, NPUMEHEHWEe 3HaHWN B
3HakOMOW cuTyaumm no ob6bpasyy. HactonumBoctb w
CTpemrneHne npu oBnageHue nporpaMMHbIM  y4eBHbIM
mMartepuarnom, onepupoBaHMe UM B 3HAKOMOW CUTyauuu;
HanMumMe eauvHWUYHbIX HEeCYLWEeCTBEHHbIX OWMBOK npu
ONUCAHUN N CaMOCTOATENbHbIX AENCTBUSX; B Mpolecce
NPUMEHEHNS N3y4YeHHOoro 3HaHWS; nposiBnieHne
CTPEMNEHNA K  TBOPYECKOMY  MEpeHOoCy  3HaHuMW,
OpraHn3oBaHHOCTU, CAMOKPUTUYHOCTMU.

baszosbll
ypOBEHb

Xopowo

YponetBopuTtenbHOE OCBOEHME KoMneTeHuun. HenonHoe
BOCMpPOM3BEAEHNE YCBOEHHOIO MPOrpamMMHOro y4ebHoro
MaTtepuana; HanuMyue CyLECTBEHHbIX, HO YCTpaHAEeMbIX
ownboK C nNOMOLWbK  MpenodasaTens; HeymeHue
NPUMEHUTb W3YYEHHOE, CTPEMSIEHME K NPEOoaONEHUIO
TPyQHOCTEN, CUTyaTUBHOE NPOSIBIIEHNE OTBETCTBEHHOCTU
N CaMOKPUTUYHOCTM, Hanuyme McnpasBuUMbIX OLWIMBOK Mpwu
AONOSTHUTENbHbIX (HAaBOAALWMX) BONpocax; 3aTpyaAHEHUS B
NOHUMAHNN OTAENbHbIX MOHATUA, TPYLHOCTU MPUMEHEHME
NM3YYEHHOrO0  NPEeodoNUMblE C  MNOMOLLLI  y4yuTens,
NposiBNieHNE BOJMEBLIX YCWUMNUIN, WHTEPECa K YYEHWUIo,
CaMOCTOSATENbHOCTU, OCMbICITEHHOCTb AENCTBUN U T.M.

lMopozoeniti
ypOB8eHb

Ydoenemeopu-
mesnbHO

HeynoneTtBoputenibHoe ocBoeHue komneTeHuuu. [onHoe
He3HaHMe MaTtepuana unm oTkas ©6e3 yBaXuTerbHON
NPUYNHbI, 3HaHME O YeM uaeT peyb, pasnuyeHue
NPaBUITIbHOTO M HEMNPAaBUIMbLHOIO 3HAHUS, HO HEeyMeHue
ncnpaBuTb OLIMOKKM NpY NOACKa3Ke npenogaBaTens.

Heydoenemeopu-
merbHO
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