Pabouasn nporpaMmma IMCIHUIIJINHBI (M())Iy.]'[ﬂ) «KBaHTOBas XUMHUA», BRKJIIOYad OHCHOYHbIC
MaTepHaJibl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BATEJIbHOIM MPOrPaMMBbI

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcajibHbIe - -
Oo6menpodeccroHaIbHBIE - OIIK-1. Crioco0eH UCIoNIb30BaTh MaTeMaTUIECKUE,

€CTECTBEHHOHAyYHbIE W MH)XCHEPHbIC 3HAHWS IS
pemleHuss  3ajgad  cBoed  mpodeccuoHanbHOM
JIeATEIHOCTH

- OIIK-5. CriocoOeH MOHMMATh MPHHIMIBI PaboTHI
COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH |
UCIIONIb30BaTh WX Uil peleHus  3aj1ad
npodecCHOHAIBHON IeATeIbHOCTH

[Tpodeccuonanphbie - -
1.2. KoMneTeHUMd M HWHIUKATOPbI MX JAOCTH:KeHHs, (opMUpyeMbIX JTHCHUILIMHOI

(MojyJsieM) B mpoiecce 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMbl

Kon Koja unaukaropa
Conep:xaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETeHIIMH
OIIK-1 OIIK-1.2 JdeMoHCcTpupyeT 3HaHMS O (U3NUECKMX W XUMHYECKHX SIBICHUSX H

mpoleccax, CTPOSHHM W CBOWCTBAaX Pa3IMYHBIX KIACCOB XHMHYECKUX
JJIEMEHTOB, COCIMHEHUH, BEIECTB U MATEPUANIOB, NIPUPOIE XUMUYECKOU
CBsA3M W MCXaHU3MaX XHUMHYCCKUX peaxunﬁ, IpoueccoB XHUMHUYECKOM
TEXHOJIOTMM W TPHMEHSET MNpH pelIeHuH 3agad NpodecCUOHATBHOM
JEATENbHOCTH OCHOBHBIC 3aKOHBI M METOAbI (DPM3HUKH U XUMHUH

OIIK-5 OIIK-5.1 [Mpumensier cpeacTBa COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJIOTHH IS
MOKMCKa, XpaHeHus1, 00pabOTKH, aHAJIM3A U MPEJCTaBlIeHUs] HHOpMaIU

1.3. Pe3yabTaThl 00y4eHHs 1O AUCHUNIHHE (MOTYJIIO)
eap u3yvyeHus: AUCUUIIMHBI (MOLYJIs1) — MOJIy4YEHUE TEOPETUUECKUX 3HAHUN O COBPEMEHHBIX
MIPE/ICTAaBICHUSIX KBAaHTOBOM XHUMHH, 3HAHUNH (QYHIAMEHTAJIBHBIX KBAaHTOBO-MEXaHUYECKHX
3aKOHOB, JIEKAIIUX B OCHOBE KBAHTOBOM XHMHHM MOJIEKYJ, 3HaHUII O MeTojgax pacuera
MIPOCTPAHCTBEHHON U 3JEKTPOHHOM CTPYKTYpPhl MOJIEKYN, a TakXke NpUOOpeTeHHe yMEHUN U
HABBIKOB pPabOTBhl C KOMIUJIEKCAMU KBAHTOBO-XMMUYECKHX IMPOTpamMM JJsi pelleHus 3anaad,
CTOSIIIUX TMEpell TEOPETHYECKOM M OSKCIEPUMEHTAIbHOM XHUMHYECKONM HayKOH, YCBOCHHE
KBaHTOBO-XMMHUYECKON TEOPUM XMMUYECKUX CBSI3€H UM MEXaHHU3MOB XHMUYECKUX PEaKIuil B
BEIIECTBE, OCBOCHHE KBAHTOBO-MEXaHUUYECKOW TEOPUHU CTPOCHHUSI U IBOJIIOLIMY BEIIECTBA.
B pe3ynbraTe u3yueHus AUCUUILIMHBI (MOIYIIsI) 00YYarOIUNCs JOKEeH
3HATh:
® OCHOBHBIE COBPEMEHHBIE METOJbl  KBAaHTOBOM XUMHH  (HEOMIUPUYECKUE U
MOJIYSMIIUPUYECKHE METOJbl, TEOPHUI0 (YHKIMOHANA IJIOTHOCTH), NPUOIMKEHUS U
u
u

JIOMYIIeHNs, HUCIOJb30BaHHBIX IPU pa3pabOTKe 3TUX METOAOB, OIpaHHUYCHHSIX
BO3MOJKHOCTSIX DPAa3HBIX METOJOB JJsl MOJEIMPOBAHUS 3JIEKTPOHHOM CTPYKTYPBI
XUMUYECKUX peaKIIHii;

¢ (PUBHKO-XMMHUYECKHE OCHOBBI HEOOXOIMMBIE JUIS PEelIeHHs NMPOo(ecCHOHAIBHBIX 3a/1ay B
00J1aCTH KBAaHTOBOW XUMHUH BEIIECTBA;

® TOHATUIHBIN anmapar KBaHTOBOW MEXaHUKHU U €ro CBS3b C CUCTEMOM (yHIaMEHTaIbHbBIX
XMMHMYECKUX MOHATUN U METOJ0JIOTMUYECKUX ACTIEKTOB XUMUH;

yMeTh:

® UCMOJb30BaATh (PU3NKO-XUMHUECKUE OCHOBBI ISl PELICHUs] TUIIOBBIX MPO(ECCHOHATBHBIX
3a]1a4 110 OCHOBHBIM pa3ziejiaM KBaHTOBOM XMMUM;

® peuiaTth MOJICJIbHBIC 33141 KBAHTOBON XMMHHU U aHAJTU3UPOBATh UX PELICHUS B TEPMUHAX
aTOMHO-MOJIEKYJISIPHON CTPYKTYpPBI BELLIECTB;



e ONpeaesATh HEOOXOUMYIO HH(OPMAIIHIO [T pacueTa MEKTPOHHON CTPYKTYPHI MOJIEKYJI
Y aHAJTM3UPOBATH JJAHHBIE PACUETOB;
BJIA/IETh:
® HaBbIKAMHM PEIICHUS TUMOBBIX 33/1a4 110 OCHOBHBIM pa3jiejiaM KBAaHTOBOW XUMUH;
e (dopmamMu um MeToJaMU HAYYHOTO IIO3HAHUS TIpU (HOPMYIUPOBAHWH W PEIICHUU
podecCHOHABHBIX 33729 B 00JIaCTH KBAHTOBOW XHMHH,
® HaBBIKAMH KBaHTOBO-XMMHYECKHX pac4YeTOB (DHU3UKO-XUMHUYCCKUX XaPAKTCPUCTHK
BEILECTB;
® HaBbIKAMH KBAaHTOBO-XHMHYECKOTO MOJIECTUPOBAHUS XUMHUYECKUX PEAKIIUA.
2. O0beM, CTPYKTYpa U cOJepKaHue JUCHUILIMHBI (MOTYJIs)
2.1. O6beM TUCHUTIUHBI (MOTYJIsT)

Buout yueonoii pabomut Dopmul 00yuenusn

Ounasn

OO01ast TPYI0eMKOCTh: 3a4CTHBIC SAMHUITBI/9aChI 4/144
KonTakTHas padora: 72
3aHsTHS JISKITAOHHOT'O THIIA 36
3aHsATHSI CEMUHAPCKOI0 THIIA 36
Koncyapranmu 0
IlpoMe:kyTOUHas aTTeCTAIMS: DK3aMeH 36
CamocTositeibHas padora (CP) 36

2.2. Tempbl (pa3aenbl) IMCHUIIMHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJINYeCTBa
yacoB 1o popMam 00pa3oBaTeJbLHOM AeSITEJIbHOCTH
Ounasn popma odyuenus

Buabl yueGHOii padoThI (B yacax)
Ne | HammeHoBaHue TeM Konrakruas padora
3ansaTus
n/n | (pazgenoB) 3aHATHA CEMUHAPCKOr0 THIA CP
JICKIIMOHHOT0 THIIA
JI HHnble 113 C JIP Huble

1. OCHOBHBIE TIOJIOXKEHHS 8 0 8 0 0 0 8
U METOIbl KBAHTOBOM
XUMUH

2. KBanToBast Teopust 10 0 10 0 0 0 10
XUMUYECKOH CBS3H

3. [puknangneie  3ama4uu 10 0 10 0 0 0 10
KBaHTOBOM XMMHUU

4. CoBpeMeHHbIe 8 0 8 0 0 0 8
KBaHTOBBIC
KOHIIENIINA KBAHTOBOM
XUMUHU

Ilpumeuanua:

JI — nexiyn, 113 — mpaxtuueckue 3ausatusi, C — cemuHapsl, JIP — nabopatopusie pabotsl, CP — camocrosTenbHas
pabora.
2.3. Conep:xxanue TUCHUILTHHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3jeiam) M
BHIaM padoT

Cojep:kaHue JIEKIMOHHOT0 Kypca

Ne
n/n

1. | OcHOBHBIE TIOJNOKEHUS W METOIBI
KBAHTOBOH XUMHUHU

HaumeHoBanue TeM (pa3aesioB) Coaep:xaHue JIEKIIMOHHOT0 Kypca

[Ipenmer kBaHTOBOM XrMuH. OCHOBHBIE ATAITBI PA3BUTHSI KBAHTOBOU
Teopun. | TaBHBIE TEH/ICHIINH B Pa3BUTHN KBAHTOBOM XUMHH.
VpaBuenue Llpéaunrepa 11 aTOMOB M MOJIEKYJT KaK KOMIIO3UTOB
simep W AJIeKTpoHOB. CHyTBIBAaHWE 3JEKTPOHHOIO M SIACPHOTO
IOBIDKeHUS. PazneneHue >IeKTPOHHOrO M SJACPHOIO JABIDKEHHS B
annadaTHIeCKOM TPUOITIKCHIH.

IToBepxHOCTB MOTEHIINATbHON SHEPIHU. DJNeKTpOHHBIE,
KoneOaTenpHbIE M BpallaTelibHble COCTOsIHMSA. Poitb pencraBieHuit
0 TMOBEPXHOCTU TOTCHLUUAIBHOW JHEPTUUM B  COBPEMEHHOMN
CTPYKTYPHOU TEOPHUU XUMUH.




DJeKTpOHHOE BOJTHOBOE ypaBHEHHE. JJIEKTPOHHAS IUIOTHOCTh U €€
W3MEHEHMsI TIpH TIEepexojie OT pa3/eNiEHHBIX aTOMOB K MOJIEKYIIE.
KBaHTOBast TOMONOTUS 3JEKTPOHHOM IUIOTHOCTH M «aTOMBI B
MOJIEKYJIIE».

[ocTpoeHne MpHONMKEHHBIX PEUICHUI AIIEKTPOHHOTO YpaBHEHUS
Ha OCHOBE BapHalMOHHOrO npHHIUNA. OJHORIEKTPOHHOE
npubmokenue. Meron Xaptpu-®oka (caMOCOriacoBaHHOTO TIOJIS).
Opbutanu n opOurtanbHble dHepruu. [lomHas sHeprus KBaHTOBO-
XMMHYECKOH YaCTHIIBL.

Teopema Kynmanca u ¢poTo351€KTpOHHBIE CIEKTPEI.

Meron KOH(UTyparuoHHBIX B3aUMOJAEHCTBUH. Meron
(yHKIIMOHAIA TUIOTHOCTH.

DJIEKTPOHHOE CTPOEHUE AaTOMOB. DJIEKTPOHHBIE KOH(QHUIYpALUH U
TepMbl aToMOB. CJIO)KeHHE MOMEHTOB Jj1s aToMOB. [IpaBuia XyHpa.
DJIEKTPOHHOE CTPOCHHWE aTOMOB W TIepUOJHMYEcKas CHCTeMa
anemenToB JI.M. Menneneesa.

KBanToBast Teopusi XUMHUYECKOH
CBSA3H

KBanTtoBass  Teopuss xumuueckod  cBsi3u.  IIpencraBneHue
MOJICKYIISIpHBIX opOutaneii (MO) B Buae JUHEHHOW KOMOWHAIIUU
atomHblx opburaneit (JIKAO). AO CreiitepoBckoro Tumna
I"ayccosckue opouranu (I'O). Meron CCIT MO JIKAO.

CuMMeTpus U CBOWCTBA MOJIEKYIT. DJIEMEHTHI Ollepalliil CHMMETPUU
kapkaca sgep. Ormepaluy CHMMETpUA M KiIacCU(UKAIUSL
MOJIEKYJSIPHBIX ~ OpOHMTalleil JBYXaTaOMHBIX MOJIEKYlL. G, T-
opbOutau. CBA3BIBAIOIINE U PA3PBIXJIAIONINE OPOUTAIIH.

IIpuknanHele 3amauyd  KBaHTOBOM
XUMHU

IIpuknanHele 3amauu  KBaHTOBOM xumuM. Ilomysmnupudeckue
METOJbl KBAHTOBOW XUMUHU. Meron XIOKKemns I T-3J1€KTPOHHbBIX
CHCTEM.

ConpsoxkEHHBIC COCIMHEHMUS, apOMaTU4YHOCTb HNunekcot
PEaKLMOHHOW CITIOCOOHOCTH: HWHJEKChI CBOOOJHOM BaJIGHTHOCTH,
3apsAIbl Ha aTOMaXx.

IIpuknanHelie 3aga4u KBAHTOBOM XUMHUU. [IByXaTOMHBIE MOJIEKYJIBL.
MonekynapHbIlii MOH W MoneKyna Bomopona. KoppensipoHHbIE
JquarpaMMbl MO f1st IByXaTOMHBIX MOJIEKYII.

[IpuknagHele 3ajaud KBaHTOBOM Xumuu. KBaHTOBO-XMMHYECKOE
ONMCAaHUE DJJIEMEHTAPHOI'O0 akTa XWUMHUYecKod peakuuu. Ilyts
peakuy ¥ KOOpAWHATA PEAKLIUHU HA TOTEHIIUAILHON ITOBEPXHOCTH.
Ilepexonnoe coctosiHue. CHUMMETpUs PEareHTOB, IEPEXOIHOIO
COCTOSIHUS Y ITPOAYKTOB PEAKLIUU.

KauecTBeHHbIM aHaNM3 BO3MOXHBIX MEXaHU3MOB XUMHYECKHX
peaxim Ha ocHoBe III13. Koppensamuonusie mpaBuia Bynsopaa-
XodMaHa TpH aHaIM3e BO3MOXKHBIX MEXAaHH3MOB XHUMHYECKHX
peakmmii. Teopuss rTpaHH4YHBIX opbOurtameit @Dykyun. Pomp
TYHHEJIUPOBAHUS B XUMHUYECKHUX PEaKLUsX.

CoBpemeHHBIE KBAHTOBEIE
KOHIIEIIIMH KBAHTOBOH XUMHH

CBs3p  KOHIICTIIIMA KBAHTOBOH XHUMHHA C  COBPEMEHHBIMU
HaIpaBJICHUSAMU XUMUH: (bemTO-CceKyHTHON XHUMHEH,
HAHOTEXHOJIOTMSIMA TI0 aTOMHOW COOpPKH MAaTEpHasoB, CO3IaHHEM
KBaHTOBOTO KOMITbIOTepa U bo3e-DUHIMTEHOBCKUX KOHICHCATOB
ATOMOB U MOJIEKYIL.

Coaepskanue 3aHATHI CEMMHAPCKOI0 THIIA

HaumeHnoBanue TeM (pa3aesioB)

Tun Conep:xaHue 3aHATHI CEMUHAPCKOr0 THIA

OCHOBHBIE IIOJOKEHUS M METOIbI
KBAHTOBOM XMMHH

I13 | Oneparop 'amunbTOHA [UIS aTOMHBIX M MOJEKYSIPHBIX
cucreM Ha mpumepax: atom C, momekynsl LiH, BeH2, u
1p.). IlocTpoenre 3MeKTPOHHON BOTHOBOH (DYHKIINH B BUIE
OIPEACITUTE.

VpaBHenuss wMerona Xaptpu-doka ST IPOCTEUIIMX
MoJeKyd, Harpumep, LiH.

Monekynst H2+ u H2 Ilpocreiliume mnoaxoasl K
MIOCTPOCHHIO BOJHOBBIX (DYHKIMH H IOTEHIHAIBHBIX
KPHBBIX.




KBanToBas XHUMHYECKOH

CBA3U

TeopUs

II3 | Toueunsle  rpymnmel  cummerpud.  Hempusoaumeie
NpPEACTaBICHUs TpyHn. XapakKTepbl IpeACTaBICHUI.

HpaBHna 0T60pa JUIA DJICKTPOHHBIX MEPEXO0B.

IIpuknanneie KBAHTOBOI

XUMHHU

3a1a4u

II3 | Meron Xrokkens, IIpocredimue mnpuMepsl pacdEToB.
3apsapl Ha aToMmax, HOpSakud cBa3ed. ['paHuuHbIe
opOurtanu. Pacuér 3J1eKTpOHHOM CTPYKTYPBI T€TEPOr €eHHBIX
JIBYXaTOMHBIX MOJIEKYII. Pacuér KHHETUYECKHUX
3aKOHOMEPHOCTEH ~ XUMHUYECKHMX  CHUCTEM  METOIOM

MOJIEKYJIIPHON MEXaHUKH.

COBpeMeHHHe KBAaHTOBBIC
KOHICIIIUNY KBAHTOB Ol XUMHH

113 CoBpeMeHHbIE KBaHTOBLIE KOHIIETILIUU CTpPOEHUsA
HaHOMaTtepasioB. Teopema BUpHaia, JIEKTPOCTATUYECKAs

TeopeMa, MeToJl (yHKIMOHAIA INIOTHOCTH.

Coaep:xkanue caMoCTOSITETbHOI padoThI

HaumeHoBanue TeM (pa3aesoB)

Conep:kaHue caMOCTOSITEIbHON PadoThI

OCHOBHEIE IIOJOXKEHUS U METOBbI
KBAHTOBOM XUMHH

Bubponnsie B3anMonelicTBusi B Mojekynax. OCHOBBI Meroja
MaTpull TJIOTHOCTU. PenynupoBaHHbIE MAaTpUIlbl IJIOTHOCTH.
IIpuMeHeHHe METOJOB OrpaHWYEHHOr0, HEOTPAaHWYEHHOro U
pacupeHHoro  Mmerona — Xaptpu-Poka.  OcCHOBBI  MeToAa
¢yHkuuoHana miotHocTd. O6onoYeyHasi TeOpUsl CTPOSHHS aTOMOB
U TIEpHOANYECKast CHCTEMA DJIEMEHTOB.

IloBTOpEHME MaTEpUAIIOB 3aHATUH JIEKIMOHHOrO Tuna. Ilogroroska
K 3aHATUSIM CEMHUHAPCKOT0 THIIA.

KBanroBas XUMHUYECKOH

CBs3HU

Teopus

HatypanbHble opOHTanu, JOKaJU30BaHHbIE opOutanu. Merox
0000mEHHbIX  BajeHTHhIX cBszed  (OBC). Cummerpus u
KaccuUKaIFs JICKTPOHHBIX OpOUTAJICH B KPUCTAILTAX. DJICMEHTHI
30HHOM TEOpHUHU.

IloBTOpEHME MaTEpUAIIOB 3aHATUH JIEKLMOHHOrO Tuna. Ilogroroska
K 3aHATUSIM CEMUHAPCKOrO THIIA.

IIpuknanHple 3agaud  KBaHTOBOM

XUMHHU

[Tonysmnupruyeckue  MeTOAbl  KBAHTOBOM  XUMHHU:  METOJbI
npeneOpexxenns: nuddepeHnanbHpIM - NIepekpbiBaHueM. Pacyér
3JIEKTPOHHON CTPYKTYpbl I'€TEPOr€HHBIX JBYXaTOMHBIX MOJEKYII.
Pacuyér kuHETMYECKMX 3aKOHOMEPHOCTEM XUMHUYECKHX CHUCTEM
METOJJOM MOJICKYJISIPHOH MEXAHUKH.

IIoBTOpEHUNE MaTepUaIoOB 3aHATUM JIEKIMOHHOrO Tuna. I[lonroroska
K 3aHSTUSIM CEMHHAPCKOro THIIA.

CoBpemMeHHbIE KBaHTOBEIE
KOHIIEIMIMH KBAHTOBOH XUMHH

CoBpeMeHHbIE KBAaHTOBbIE KOHIETIIIY CTPOCHUSI HAHOMATEPaIoB.
IIoBTOpEHUME MaTepUaIoOB 3aHATUHN JIEKIMOHHOrO Tuna. I[lonroroska
K 3aHSTUSIM CEMHHAPCKOr0 THIIA.

3. OnleHOYHbIE MATEPHAJIBbI JIsi NPOBeJIeHUsT TEKYIIero KOHTPOJIsI YCIeBaeMOCTH |
NMPOMEKYTOYHOM aTTeCTAMU 00YYAOIIMXCS 10 IUCHUIINHE (MOLYJII0)

[lo mucuunnuae (MOIYNI0) MPETyCMOTPEHBI CIEAYIOLIUME BHUIBl KOHTPOJS KadecTBa
OCBOEHUS:
TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH;

MIPOMEXKYTOYHAs aTTECTAlU 00yJaroIUXCs [0 JUCIUILITHHE (MOAYIIO).

3.1. OueHouHble MaTepuaabl ISl TNPOBelIeHUs] TeKyllell aTTecTAMU MO JUCHUIJIUHE

(MoayJ110)
Ne | KonrTposupyemblie TeMbl (pa3jelibl) HanMeHoBaHMe OLIEHOYHOIO CpeICTBa
n/n
1. | OcHOBHBIEC TOJOKEHHUSI 1 METOIbI KBAHTOBOW XHMUHU Yerasnii onpoc. KonTponsHas pabora
2. | KBaHTOBast TeOpusi XUMHUYECKOH CBSI3U Yerasnii onpoc. KonTponsHas pabora
3. | HpuknajHbie 331241 KBAHTOBOH XUMUHU Yerasnii onpoc. KonTponsHas pabora
4. | CoBpemMeHHbIC KBAHTOBBIC KOHIIEIIINY KBAHTOBOH XUMHHU Ycrusiii onpoc. KontponpHas pabota

3.1.1 TunoBble KOHTPOJIbHBIE 32JaHUS WUJIH HHbIe MaTepPHAJIbl, HEOOX0AMMBbIe I OLEHKH
3HAHUI, yMeHM, HABBIKOB U (MJIM) ONbITA AESITEILHOCTH B Npolecce TEKYIIero KOHTPOJIs
yCIeBaeMOCTH
YcrHbIi onpoc
1. OcHoOBHBIE NPUHIMITBI KBAHTOBON MEXaHUKH.
2. DPMUTOBBI OTIEPATOPBI, UX COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHMS.



o

~No

©

9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.
23.
24,
25.
26.

Knaccugukanusi 371eKTPOHHBIX COCTOSHUI MOJIEKYJ M KiIacCU(UKAIUS MOJIEKYJISPHBIX
opOuTanel Mo CHMMETPUU; CUT'Ma- U T-OpOUTAIH.

VYpaBuenue Ipeaunrepa: BpeMEHHOE U CTALIMOHAPHOE.

Bonopomonono6ubie opouTany, rpadguueckoe mpeacTaBICHNE UX PaIHaIbHBIX U YTIIOBBIX
yacTei.

[Tpubnmxenus, UCTIOIb3yeMble TIPH pemeHnn ypasHenus Llpenunarepa.
OnHodneKTpoHHOE TpUOIIKeHue. [IpUHIMIT TOXIAECTBEHHOCTH YAaCTHI W TPUHIIMII
[Taynu. Onpenenurens Creiirepa.

Meton Xaprpu-®oka. ®okuan, KyJTOHOBCKUE U OOMEHHBIE ONIEPATOPHI.

[Mpubmmxenne MO JIKAO.

[Tonstne OasucHoro Habopa; opoOuramu CredTepoBckoro u layccoBoro Tuma.
MouiekynsipHble UHTETPAJIbL.

Crioco0pI yuera aJIeKTpOHHOU Koppensnui. KonpurypannoHHoe B3auMoAeCTBHE.
OO6mmue nonoxxeHust Teopuu Bo3MytneHuil. Teopust Bosmymennit Memnnepa-Ilnecce.
Teopus ¢pynkuronana motHoctu (DFT).

KonTunyansHble Mosienu onucanus cpeapbl. PeaktuBHoe mone OH3arepa.

Mogens noasipu3yeMoro KOHTUHyyma.

Teopus "ATomel B MoJIeKynax".

[Tonsartue MonekyasapHoTO Tpada.

OO611ue npeacTaBiIeHUs O MOTYIMIIMPUIECKHX METO/1aX KBAHTOBON XUMMUH.

[Tonnoe npenedpexenne quddepeHnnaibHbM nepekpbianueM (CNDO).
[IpeneOpesxenue IByxaTOMHBIM quddepeHnaIbHbIM NepekpbiBanueM: Metoapl MNDO,
AM1, PM3.

BriGop amekBaTHOrO  pacyeTHOro0 MPHUOMMKEHUS JUIT  pacdyeThl  (PU3UUECKHUX
XapaKTEPUCTHK.

PacyeTbl MarHUTHO-pE30HAHCHBIX TAPAMETPOB.

Pacuetsl AUNONIBHBIX MOMEHTOB U MOJIEKYJISIPHBIX MOJISPU3YEMOCTEN Pa3HbIX HOPSIKOB.
AHaln3 3aCeNIeHHOCTEN; pacyeT 3apsI0B Ha aTOMax U MOPSAIKOB CBSI3EH.
MoenupoBaHrEe XUMUYECKUX PEAKIUM.

[ToHsiTHE MOBEPXHOCTU MOTEHIIUATIBLHON SHEPTHH U KOOPJUHATHI peaKIIUU

KonTposbHbIii pabdoTa

1.

w

6.
7.
8.

KakoBa pazmepnocts matpuisl @oka, koropast OyJeT UCIOIb30BaHa B pacueTe TUITHYHBIX
MoJieKyn (Hampumep, a3oTucThix ocHoBanmii JIHK) metomom Xaprtpu-®oxa-Pyrana c
6a3ucHbIM Habopom 6 31+G(d)?

CKOJPKO TPUMHUTHUBHBIX TayCCHAHOB COJEPKUT 3TOT Oa3uCHBIM HabOp ISl JaHHOM
MOJIEKYJbI (IPUHATH, 4TO B Oazuce ucnoisiyercs 6 d-pyHkiuii)?

KaoB BuJl HEBO3MYIIIEHHOTO raMHJIbTOHMAHA B paMkax Teopuu Memnepa-Ilneccera?
[Touemy ob6cyxaeHue Teopuu Bo3myluneHuid Memnepa-Ilneccera HauMHAIOT CO BTOPOTO
nopsiaka (MP2)? Uto nipeacrapiseT co0oil mornpaBka nepBoro nopsaka?

UTto Takoe pa3MepHas COTrJIaCOBaHHOCTh MeTo/0B? SBnsrorcs nu metonsl truncated CI
pa3MepHO COTIACOBAHHBIMU?

B uem rnaBubie mpenmytectBa MeTo10B CC 1o cpaBHeHHo ¢ aHanoramu truncated CI?
B gem coctourt cytb nonxona Kona-IlIama? Uemy cootBercTBYrOT opouTanu Kona-11Isma?
B gyem cyts MeToioB LDA, GGA, uTto Takoe rudpuansie GpyHkiuonanst DFT?

3.1.2. MeTtoauueckue MaTepuajbl, OmpeaeisolMe TMpPoUeIypPbl OLEHUBAHHUS 3HAHMIA,
YMEeHUii, HABBIKOB U (IJIM) ONBITA 1eATEJbHOCTH B X0/Ie TEKYIIero KOHTPOJIsI yCleBaeMOCTH
Y CcTHBI OTBET

Onenka 3HaHMi mpeznonaraetT AuddepeHInpoBaHHBIA NOAX0 K 00yJaromeMycs, yJer

€ro UHAUBUAYAJIbHBIX CHOCO6HOCTCﬁ, CTCIICHb YCBOCHUA U CUCTEMATU3alITU1 OCHOBHBIX MOHSITUI
n KaTel“OpI/Iﬁ oo AUCHUILIUHE. KpOMe TOro, OICHHMBACTCA HE TOJBKO I"J'Iy'6I/IHa 3HaHUH
MOCTAaBJICHHBIX BOIIPOCOB, HO W YMCHUC HCIOJIB30BATb B OTBCTC HpaKTI/I‘-ICCKI/Iﬁ MaTrepuall.
OI_ICHI/IBaCTCﬂ KYyJIbTYypa p€uH, BJIaJCHUC HABBIKAMHA OPATOPCKOI'0 UCKYCCTBA.



Kpumepuu oyenueanus: nocinenoBaTenbHOCTD, IOJHOTA, JOTUMYHOCTD U3JI0KEHUS, aHAJIN3
pPa3NMUYHBIX TOYEK 3pEHHs, CaMOCTOATENbHOE O0000IIeHre MaTepuana, HCIOJIb30BAHNE
npoecCHOHATBHBIX TEPMUHOB, KYJIbTypa pPe4YH, HaBBIKH OpPaTOPCKOTO HCKyccTBa. M3nmoxeHue
MaTepuaia 6e3 (pakTHIeCKUX OMUOOK.

Ouenka «omauyHO» CTAaBUTCS B Cilydae, KOIZa MaTepuall HU3JIaracTcs HCUYEpIBbIBAIOLIE,
MIOCJIEIOBATEIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, NPU ATOM PACKPBIBAIOTCA HE TOJBKO
OCHOBHBIE MOHSTHSI, HO U aHAIM3UPYIOTCSI TOYKH 3PEHUS Pa3IMYHbIX aBTOpoB. OOyyaromuiics
HE 3aTPYAHSIETCS C OTBETOM, COOJIIOIAaET KYJAbTYpPY PEUH.

OmneHka «xopouioy» CTaBHUTCS, eciy 0OyJarOIIUIiCs TBEpAO 3HAET MaTepHaj, TPaMOTHO U
[0 CYLIECTBY M3Jaraer €ro, 3HaeT MPaKkTUYECKYyI 0a3y, HO NpU OTBETE HA BOIPOC JIOIYCKAET
HECYIIECTBEHHBIE TIOTPEITHOCTH.

OueHka «yodosremseopumenbHo» CTaBUTCS, €CIU 00yJaroIuics OCBOWII TOJIbKO OCHOBHOM
MaTepuai, HO He 3HaeT OTAEIbHBIX JIeTallel, T0MyCKaeT HETOYHOCTH, HEIOCTAaTOUYHO NPaBUIIbHBIE
(GOpMyITUpPOBKHY, HapyllaeT IOCJIEeI0BaTENIbHOCTh B W3JI0KEHUM MaTepuasna, 3aTpyAHSeTcs C
OTBETaMH, TIOKa3bIBAa€T OTCYTCTBHE [OJDKHOHM CBSI3M MEXIy aHAJIM30M, apryMeHTalued u
BBIBOJIAMH.

OueHka «HeyoosremeopumenbHoy CTaBUTCS, €Clau OOydarolMiicss HE OTBeYaeT Ha
MTOCTABJIEHHBIE BOIIPOCHI.

Keiicol (cuTyanuu u 3a1a4u € 3aJaHHBIMHU YCJIOBUSIMH)

OOyyaromuiics JOHKEH yMETh BBIIEIUTh OCHOBHBIE MOJIOKEHUS M3 TEKCTa 3aJadu,
KOTOpbIe TPeOYIOT aHaIM3a U CIIY)KaT YCIOBHUSIMHU perieHus. Mcxos u3 mocTaBiIeHHOro Bompoca
B 33/1a4€, MOTNBITATHCS MAKCUMAIBHO TOYHO OTIPEEITUTh POOIeMy i COOTBETCTBEHHO PEIIUTH €€.

3agauu MOTYT pemIaThCsl YCTHO W/WIIM MHUChMEHHO. [Ipn pemreHun 3amad Takke BaKHO
MpaBWJILHO C(OPMyIHpPOBaTH M 3amucaTh BOIMPOCHl, HauWHas C OoJjiee OOMMX M, KOHYas
YaCTHBIMHU.

Kpumepuu oyenusanus — oneHka yauTbIBa€T METO/IbI U CPEACTBA, UCIOIb30BAHHBIE MPU
pelIeHUN CUTYallMOHHOMN, TPOOIEMHOM 3a1a4u.

OneHka «omau4HO» CTaBUTCS B Cilydae, Korja 00yJaroImuics BbIMOIHIII 3aaHue (PEemi
3a/lauy), HMCHOJb3ysd B IOJHOM OOBbEME TEOpeTHUeCKHEe 3HaHHS U MPAKTUYECKUE HaBBIKY,
MOJIy4YEHHBIE B Mpoliecce 00ydeHusl.

OneHka «xopouioy CTaBUTCS, €M 00y4JaIOUIUIICs B I[EJIOM BBITIOJIHUII BCE TPEOOBAHHUS, HO
HE COBCEM YETKO OIpe/IessieTcsl Onopa Ha TEOPETUUYECKHE MOJIOKEHUS, U3JI0KEHHbIE B HAYYHOI
JUTEepaType Mo JaHHOMY BOIIPOCY.

OneHka «yodogremsopumenibHo» CTaBUTCS, €CIIM 00YUYaAIOUTUICS TOKa3all MOJI0KUTEIbHbIE
Pe3yNbTaThl B MPOLIECCE PELICHUS 3ada4u.

OueHka «Hey0o81emeopumesbHoy» CTaBUTCS, €CIU OOydaroliuiics HE BBINOJHWI BCE
TpeOOBaHUSI.

HNudopManmoHHbII NPOEKT (IOKJIA/ € MPe3eHTAleH)

NudopmanioHHbId TPOEKT — MPOEKT, HAMpaBICHHbIH Ha CTUMYJIHpPOBaHUE Y4eOHO-
MO3HABATEIBbHON AEATETbHOCTH CTYJACHTA C BBIPAXKEHHON 3BPUCTUYECKOW HAIPaBICHHOCTHIO
(mowuck, oT6op U cucreMarusaius nHpopmaiuu 06 06bekTe, ohopmiICHHE €€ IS TPE3CHTAIINN ).

NudopmaimoHHblii TPOEKT OTIWYaeTCss OT HCCIENOBATENLCKOTO MPOEKTa, TMOCKOJIBKY
npescTaBisieT co0oi Takyro GopMy yueOHO-TIO3HABATENbHON JEATENbHOCTH, KOTOPask OTINYAETCS
SIPKO BBIPYKEHHOM 3BPUCTUUECKON HAMIPABIEHHOCTHIO.

Kpumepuu oyenusanus - pu BBHICTABICHUU OLIEHKU YYUTBHIBACTCS  CaMOCTOSITEIbHBIN
MOUCK, 0TOOP U crucTeMaTu3alus HHGOPMaIUH, pacKphITHE BOMpoca (TpoOieMbl), 03HAKOMIICHUE
CTYICHUECKON ayauTOpHH ¢ 3TOM mHbopManuen (mpeacraBieHue WHGOPMAIIUN), €€ aHATu3 U
00o01ienue, opopmIIeHHE, TIOTHbIE OTBETHI HA BONIPOCHI ayJUTOPUHU C IPUMEPAMHU.

OneHka «omauunO» CTaBUTCS B Cllydae, KOTJa OOYYarolIUiics MOJHOCTHIO PACKPBIBAET
Bompoc (mpobsemy), mpeAcTaBiseT HHGOPMAIMIO CHCTEMaTH3MPOBAHO, IOCIIEAOBATENBHO,
JIOTUYHO, B3aMMOCBS3aHO, MCHOJB3yeT Oojee 5 mnpodeccCHOHANBHBIX TEPMUHOB, IIHUPOKO
WCIO0JIb3YeT HH(OPMAIIMOHHBIE TEXHOJIOTHH, OIMOKU B MH(OPMAIIUU OTCYTCTBYIOT, Ia€T MOJTHBIC



OTBETHI Ha BOIPOCHI AyTUTOPHH C TIPUMEPAMH.

OneHka «xopowto» CTaBHUTCS, €CIIM OOy4arOIIMKCS pacKpbeIBaeT Bompoc (mpobiemy),
MpeCTaBIseT HHPOPMALIUIO CUCTEMATU3UPOBAHO, MTOCIEA0BATENBHO, JIOTHYHO, B3aUMOCBS3aHO,
UCTOJB3YyeT OoJiee 2 Mpo(ecCHOHAIBHBIX TEPMUHOB, JOCTATOYHO UCHIOJIB3YeT HH(OPMAIIHOHHBIE
TEXHOJIOTUH, JIOMycKaeT He Ooyiee 2 OmMOOK B M3JIOKEHWU MaTepuaia, JaeT MOJHbIe WU
YaCTUYHO TTOJIHBIE OTBETH HA BOIPOCHI ayTUTOPHH.

OneHka «ydosnemeopumenbHo» CTABHUTCS, €CIHA OOYYaIOUIMICS, PACKPBIBAET BOIPOC
(mpoGiieMy) HEe TOJHOCTHIO, MPEACTABIAECT WHPOPMALIUIO HE CUCTEMAaTH3UPOBAHO U HE COBCEM
MOCIIEIOBATEIHHO, UCTIONB3YET 1-2 mpodeccrHoHanbHBIX TEPMUHA, UCHIOIB3yeT HHPOPMAIIMOHHBIE
TEXHOJIOTHH, JomyckaeT 3-4 omuOKM B HU3JIOKEHUM MaTepuaia, OTBEYAeT TOJIBKO Ha
3IIEMEHTAPHBIE BOIIPOCHI ayIUTOPUH 0€3 TOSCHEHUH.

OmneHka «Hey0o61emeopumenbHo» CTABUTCA, €CITH BOIIPOC HE PACKPHIT, PEACTABICHHAS
nH(OpMAIHS JJOTHUECKH HE CBsI3aHa, HE UCTIONB3YIOTCS MPO(ECCHOHANTBHBIE TEPMUHBI, TOMTyCKAET
6osee 4 omMOOK B M3JI0KEHUU MaTepuaa, He OTBEYAeT Ha BOMPOCH! ayJUTOPHH.

KonTtpoabHas padora

OneHnBaeTcsi HE TOJILKO TIIyOWHA 3HAHWK TIOCTAaBICHHBIX BOIPOCOB, HO M yMEHHE
M3JI0KHUTH TUCHMEHHO.

Kpumepuu oyenusanus: nocineqoBaTebHOCTD, MOTHOTA, JIOTHYHOCTD M3JIOKEHUS, aHAIIN3
Pa3IUYHBIX TOYEK 3PEHHS, CAMOCTOSITEIbHOE 00001IeHNe MaTeprana. M3noxxenne marepuaia 6e3
(bakTHYECKUX OIIHOOK.

OmneHka «omauyHO» CTAaBUTCS B CITydae, KOT/1a COOITIOZICHBI BCE KPUTEPHH.

OmneHka «xopowioy CTaBHUTCS, ecii 0OyJarOIIUICs TBEpAO 3HAET MaTepHal, TPaMOTHO U
M0 CYIIECTBY H3JIaraeT ero, 3HAeT MPAaKTUYECKyl 0a3y, HO JIOIyCKAaeT HEeCYIIeCTBEHHBIE
MOTPEIIHOCTH.

OneHka «yodogremseopumenbHo» CTaBUTCS, €CIN 00yJaroIIuics OCBOWII TOJIbKO OCHOBHOM
MaTepual, HO He 3HAeT OTAENbHBIX JIeTalel, JOMycKaeT HEeTOYHOCTH, HEIOCTATOYHO MPaBUJIbHbIE
(GOopMyIHUPOBKHM, HapyllaeT IMOCIeI0BAaTEIbHOCTh B HW3JI0OKEHUM MaTepuala, 3aTpyAHSETCS C
OTBETaMM, IOKa3bIBAET OTCYTCTBUE [IOJDKHOM CBSI3M MEXKIYy AaHaJU30M, apryMeHTauued Hu
BBIBOJIAMHU.

OueHka «HeyoosriemgeopumenbHoy CTaBUTCS, €ciau OOydJalolMiicss HEe OTBeYaeT Ha
MTOCTABJICHHBIE BOIIPOCHI.

3.2. OueHo4Hble MaTepUAJIbI VIS POBeAeHUs IPOMEKYTOUHOIN aTTecTaluu
3.2.1. Kputrepuu onieHKH pe3yJbTATOB 00yUYeHHsl M0 TUCHUIINHE (MOTYJII0)

Ikana PesyabraThl
ITokazaTenn oeHNBAHUS Pe3y1bTATOB 00y4eHHSs
OLICHUBAHMSA o0yueHUst
OTJIMYHO 3HaerT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHal, YBEpEHHO,

JIOTHYHO, TIOCIIEI0BATENEHO H TPAMOTHO €T0 U3JIaraer, Onupasch Ha 3HAHUS
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4YHBIX 3HAHHH JenaeT KBaJH(QHUIMPOBAHHBIC
BEIBOZBI M 0000IIEHNs], CBOOOTHO OTEPUPYET KATETOPUIMH U TOHIATHSIMHU.
VYmeer: - o0y4aroIuiicsi yMeeT CaMOCTOSATEIPHO W MPAaBHJIBHO peIIaTh Yy4eOHO-
npodecCHOHANIBHBIE  33aJa4d WM  33JaHus, YBEPEHHO, JIOTHYHO,
MIOCIIEJOBATENLHO U apIyMEHTHPOBAHO U3JIaraTh CBOE PELICHHE, UCIONB3YS
HayYHBIE ITOHSTHS, CChUIAsICh Ha HOPMaTHBHYIO 6a3y.

Bageer: - o0ydaromuics BiaaeeT paldOHaJIbHBIMA METONaMH (C MCIOIb30BaHHEM
PaLMOHABHEIX METONK) PEeIIeHHs CIOKHBIX NPo(ecCHOHANBHBIX 3a1ad,
MPENICTABIICHHBIX JIEJIOBBIMU HTPAMH, KEHCAaMH U T.11.;

[Ipu perreHnH TPOAEMOHCTPHPOBAI HABBIKU

- BEIJICJICHUS TTIABHOTO,

- CBSI3BKOHM TEOPETUUECKUX IONOKEHUH C TPeOOBAaHUSAMHU PYKOBOISIINX
JIOKyMEHTOB,

- M3JIOKEHMS MBICTIEH B JIOTHIECKOH 1TOCIIEJOBATEIBHOCTH,

- CaMOCTOSITENTFHOTO aHajn3a (akThl, COOBITHH, SIBICHUH, MPOIIECCOB B UX
B3aMMOCBSI3H U THAJICKTHUECKOM Pa3BUTHH.

XOPOLIO 3Haer: - oOyuarommiicss TBEpAO YCBOMJI MaTE€pHall, JOCTATOYHO T'PAMOTHO €ro
W3JIaraeT, ONMpasich Ha 3HAHNSI OCHOBHON M JOTIONHUTEIBHOH JINTEpaTypHl,




- 3aTpyaHsaeTcs B (OPMYIHMPOBAHWU KBAaTU(DHUIIMPOBAHHBIX BEIBOJOB U
0000IIEHN, ONMepUpyeT KaTCrOPWSIMH ¥ TOHATHSAMH, HO HE BCeraa
MPABIIHFHO MX BEPUDHUIHPYET.

Vwmeer: - 00yJarOIIUIICS YMEET CAMOCTOSATEIIFHO ¥ B OCHOBHOM TIPABHIILHO PEIaTh
yueOHO-TIPOeCCHOHATIFHBIC 3alaud WM 3aJaHus, YBEPCHHO, JOTHYHO,
MOCIEI0BATEIbHO U apryMEHTHpPOBAHO H3JIaraTh CBOE pEIlIeHHEe, HE B
TIOJTHOM MEpe MCTOJNIb3Ysl HayuHbIE MOHSATHS U CCbUIKM Ha HOPMATHUBHYIO
0azy.

Bnaneer: - OOydJarOUIMIACS B IICJIOM BIIAJICET PAIMOHAIHLHBIMU METOIAMU PCIICHHS
CIIOKHBIX TIPO(ECCHOHANBHBIX 3a/1a4, MPEIACTABICHHBIX JCIIOBBIMU UTPAMU,
KelicaMu U T.]I.;

Ilpu pemienun cMoOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
IYOMHHOCTH HaBBIKOB,

- BBIJICJICHUS TJIaBHOTO,

- U3JIOKEHUS MBICIICH B JIOTMYECKOM IOCIEA0BATEILHOCTH,

- CBS3KH TCOPETHUCCKUX TMONOKEHUH ¢ TPeOOBAHUAMHU PYKOBOISIIAX
JIOKyMEHTOB,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBS3H U JIMATEKTHUYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0yJaroIuiicss OpUEHTUPYETCSl B MaTepHaie, OAHAKO 3aTPYIHSIETCS B €ro
PUTEJIBHO H3JI0’KEHU U,
- IIOKa3blBa€T HENOCTATOYHOCTb 3HAHUM OCHOBHOM M [ONOJIHMUTEIbHOU
JUTEPATYPHL;

- c1ab0 apryMEeHTHPYET HayuHbIE MTOJOKEHHS;
- MPaKTUUYECKU HE CIIOCO0eH ChOPM yITHPOBATh BHIBOJBI 1 0000IICHHS;
- YACTUYHO BJIAJICET CUCTEMOU MTOHSITUM.
VYwMmeer: - o0yuaromuiicss B OCHOBHOM YMEET PeIUTh y4eOHO-TPOo(hecCHOHABHYIO
3aJady WK 3aJaHue, HO JOMyCKaeT OMMOKY, clabo apryMeHTHPYeT CBOE
pelIeHre, HeAOCTaTOUYHO HCIIONIb3YeT HAYYHBIC MOHATHS U PYKOBOZALINE
JIOKYMEHTBIL.
Brnapeer: - oOywaromuiicsi BiafieeT HEKOTOPHIMH palMOHAJIbHBIMH METOAAMHU
PEIICHUS CIIOXKHBIX MPO(eCCHOHANBHBIX 3a/1a4, TPEACTABICHHBIX AEIOBBIMH
UrpaMu, Keicamu U T.1.;
ITpu penieHnH IpoOJEMOHCTPUPOBAN HEJOCTATOYHOCTh HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JIOKEHMS MBICIIEH B JIOTHYECKOH 11OCIIE0BATENbHOCTH,
- CBA3KH TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHMAMH PYKOBOASIINX
JOKYMEHTOB,
- CaMOCTOATEIBHOTO aHajH3a (DaKThl, COOBITHH, SBIEHUH, POLECCOB B HX
B3aMMOCBS3H U JHAJIEKTHUECKOM PA3BUTHUH.
HEYJIOBJIETBO- 3HaeT: - 0OyJaroImuiics He yCBOMII 3HAUUTENIFHON YaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE IIOJIOKEHUS;
- He (OPMYIIHUPYET KBATN(UIIMPOBAHHBIX BEIBOJOB M 0000IICHN;
- HE BJIAJEET CUCTEMOI MOHATHIA.

YwMmeer: o0yJaromuiicss He MOKa3all YMEHHE pemath y4eOHO-TIpodecCHOHATBHYIO
3aJa4y WIH 33J1aHHe.
Baneer: HE BBINOJIHEHBI TPeOOBaHMUS, NPEIbABIEMbIE K HAaBBIKAM, OLCHUBAEMBIM

«(YHOOBJICTBOPUTEIIHBHO» .

3.2.2. KoHTpO/IbHBbIE 32aHUA M/WJIHM MHbIe MaTepHAJbI 1JIsl POBeJeHUs] MPOMEKYTOYHOI
arTecTaluu

Cnmcox BONPOCOB /ISt YCTHBIX OTBETOB (BAPHAHTBI TECTA)

1. Monexynst Ho+ u Hz Ilpocteiiiue nmoaxoapl K MOCTPOSHHIO BOJHOBBIX (YHKIUH U
MOTEHIUAJIbHBIX KPUBBIX.

2. ToueuHble IPyIIbl CAMMETPUH MOJIEKYIL.

3. ChnuH 3/IeMEHTAapHbIX KBAHTOBBIX YAaCTUI[ M CBS3aHHBI C HUM MAarHUTHBIH MOMEHT.
Omneparopsl cnuHa. [TonHbIH yriaoBoi MomeHT. CHHH-OpOHMTaIbHOE B3aUMOJIEHCTBHE.
[IposiBneHne cnuHa B MEPECTAHOBOYHOW CHUMMETPHM BOJHOBOW (YHKIHMU CHUCTEM
TOKJIECTBEHHBIX yacTll. Pepmuonsl. Onpenenurens Ciasrepa.

4. VYpasuenue lpénunrepa Juis aToMOB M MOJIEKY] KaK CHUCTEM SI€p M DJIEKTPOHOB.
CryTblBaHHE DJIEKTPOHHOTO U SAJEPHOTO JBW)XKEHHUA. Pas3nencHue 3IEKTPOHHOTO M
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

SJICPHOTO BM)KEHUS B aJa0aTHYeCKOM MPUOIHKEHUH.

[ToBepXHOCTh NOTEHLIMATBHOM 3HEPTUU. DIEKTPOHHBIE, KOJIEOAaTEIbHbIE U BpalllaTeIbHbIE
coctossHUA. Posib  mpenacraBieHUN O IIOBEPXHOCTUM IIOTCHUUAIBHOW DJHEPrUU B
COBPEMEHHOM CTPYKTYpHOW TEOpHMHM XUMHUH. PaBHOBecHbIe KOH(QUTYypaluu U
KoH(pOopManuu MoJeKyll. Majsble KosiebaHus siiep BOJIM3U TOJI0KESHUS PABHOBECHSI.
DNEKTPOHHOE BOJIHOBOE YpAaBHEHHE. ODJEKTPOHHAsl IUIOTHOCTh U €€ H3MEHEHUs IpU
Iepexo]e OT pa3lel€HHBIX aTOMOB K MoJieKyse. KBaHTOBas TOIOJIOTHS 3JIEKTPOHHOMU
IJIOTHOCTU U «aTOMBI B MOJIEKYJIE».

Oneparop ['aMuibTOHA JUIsl aTOMHBIX U MOJIEKYJISIPHBIBIX CUCTEM Ha mpumMepax: atroMm C,
monekynbl LiH, BeHz, u np.). TloctpoeHne 35IeKTpOHHON BOJIHOBOW (DYHKIIMH B BHIE
OIIPENETIUTENS.

[locTpoenne npuUOMMKEHHBIX PpPEUICHUH 3JIEKTPOHHOTO YpPaBHEHUS Ha OCHOBE
BapualMOHHOro mnpuHiuna. OnHo3nekTpoHHoe mpubmmkenue. Meron Xaprtpu-®doxka
(camocormnacoBanHoro 1noJist). OpOuTanu u OpOUTATLHBIE YHEPTHH.

VYpaBHenust meroaa XapTpu-Doka Jyisi NpoCTEUIINX MOJIeKyl1, Hanpumep, LiH.
HenpuBonumelie npezacraBiieHuss rpymni. XapakTepbl npenacraBieHuil. [IpaBuna orbopa
JUIS SIIEKTPOHHBIX MEPEXO0I0B.

[lonnass sHeprus KBaHTOBO-XMMHYECKOM dvacTuipl. Teopema Kymnmanca wu
(hOTORIEKTPOHHBIE CHEKTPhl. MeTol KOH(PUTypallMOHHBIX B3aWMOJEHCTBHI. MeTon
(yHKIIMOHAJA TNIOTHOCTH.

DNEeKTPOHHOE CTPOEHHME aTOMOB. OJEKTPOHHbIE KOHQUIypalud U TEPMbl aTOMOB.
Crnoxenue MOMEHTOB Juist aToMOB. IIpaBuna XyHma. DIEKTpPOHHOE CTPOEHUE aTOMOB U
nepuonyeckas cucrema sneMentoB .M. Menaeneesa.

KBanToBas Teopus xumuueckoit cBs3u. [Ipeacrapinenune Moaekyasspabix opoutaneit (MO)
B BHJIC TUHEHHOM KoMOuHaImu atToMHbIX opoutaneit (JIKAO). AO CnelitepoBCKOro THIa
I"ayccoBckue opoutanu (I'O). Merox CCIT MO JIKAO.

CumMeTpHsi U CBOMCTBAa MOJIEKYJ. ODJEMEHTHI OINEpalid CHUMMETPUU  Kapkaca sjep.
Omnepanyu CUMMETPUM U KiacCU(UKALUS MOJIEKYISPHBIX OpOHMTaneld JBYXaTaOMHBIX
MOJIEKYJI. G, - opOouTany. CBA3bIBAIOIINE U PA3PHIXJIAIOUINE OPOUTAIIH.

[Ipuknanuelie 3a1auu KBaHTOBOM Xumu. [lomyaMnupudeckre MeTOAbl KBAHTOBOM XUMUMU.
Meton Xrokkens g T-2I€KTPOHHBIX — cucTeM. ConpspkEHHBIE — COCIMHEHUS,
apoOMaTU4YHOCTh  MHIEKCHI ~ PEakUMOHHON  CIIOCOOHOCTH:  MHIEKCHI  CBOOOJHOM
BAJICHTHOCTH, 3apsi/ibl HA aTOMaXx.

Meron Xrwokkens, [Ipocreiiire npuMepsl pacy€ToB. 3apsaabl Ha aTOMaX, MOPSJIKU CBSI3EH.
I'pannunbie opOuTanu.l. Mosekyisl 3TUIIEHA, aJIMIIBHOTO pajuKaia U OeH3o0Ja.
[IpuknanHele 3agaun KBAaHTOBOM XUMUH. J[ByXaTOMHBIE MOJIEKY/Ibl. MOJIEKYISIPHBIN HOH
u MoJiekysa Bogoppoaa. Koppemsuuonnslie quarpaMmmsl MO U1 IByXaTOMHBIX MOJIEKYJI.
[IpuknanHele  3amaud  KBAaHTOBOM  XMMHUH.  KBaHTOBO-XMMHYECKOE  ONMCAaHUE
JIEMEHTAapHOIO aKTa XMMHMYeCKOM peakuuu. [lyTh peakuyu m KoopauHaTa peaklud Ha
MOTCHIMAIBHOW MoBepxHOCTU. IlepexomHoe cocrtosHne. CuUMMETpHsl pEarcHTOB,
IIEPEXOITHOTO COCTOSIHUS U NTPOYKTOB PEAKLUU.

KauecTBeHHBIN aHaIM3 BO3MOKHBIX MEXaHU3MOB XUMHUUYECKUX peakunun Ha ocHose [1110.
Koppensuuonnslie npasuia Bynsopaa-Xodmana npu aHanu3e BO3MOXKHBIX MEXaHU3MOB
XUMu4eckux peakuuil. Teopus rpannuHbIx opOutaneir dykyu. PoiabTyHHEnMpoBaHus B
XMUMHYECKUX PEAKIIHX.

3axirouenue. CBsi3p KOHLENUUN KBAaHTOBOM XMMHMM C COBPEMEHHBIMM HAIIpaBJICHUSIMHU
XUMUHU:  (EMTO-CEKYHIHOM XUMUEH, HaHOTEXHOJOTMSIMU MOATOMHOM  CcOOpKH
MaTepHaJoB, CO3JaHUEM KBAaHTOBOIO KOMIIblOTepa M bo3e-DHHIITEHMHOBCKHUX
KOHJIEHCATOB aTOMOB ¥ MOJIEKYJI.

3agaHue Ha onepaTop I'aMuIbTOHA /1711 aTOMHBIX M MOJIEKYJISIPHBIX CUCTEM Ha IIPUMEpax:
atom C, moniekynbl LiH, BeH2, u mp.).

3ajaHne Ha MOCTPOEHHE ANEKTPOHHON BOJHOBOM (DYHKIIMU B BUE ONPEACITUTEINS



23.
24.

u H2
25.

3amanue Ha ypaBHEHHs MeTo1a XapTpu-Doka 11t IpoCTeHIINX MOIeKy1, Hanpumep, LiH.
3amaHue Ha MOCTPOSHHIO BOJHOBBIX (DYHKIMN M MOTEHIMATBHBIX KPUBBIX MOJIEKY 161 H2+

3ajaHue Ha TOYEuYHbIE TpyIIbl cuMMmeTpud. HempuBoaumble NpeaCcTaBIEHUs TPYIIL.

XapakTepsl npeacrasieHuil. [IpaBuna oTéopa Juist 31EKTPOHHBIX IEPEXO/IOB.

26.

3ananue Ha Merona Xrokkens, Ilpocreiimive mpumepsl pacdy€roB. 3apsabl Ha aTOMax,

nopsiiku cBsizeil. ['pannynbIe opOUTaIy.

27.

IIJIOTHOCTH

3ajaHue Ha TEOpeMy BHUpHaja, 3JIEKTpPOCTaTHYEeCKash Teopema, MeToj (YHKIMOHaja

3.2.3. Metoanyeckue MaTepHaJbl, ONpelesiolde MNpoUeAypPbl OLEHUBAHMS 3HAHMIA,
YMEHHUI, HABBIKOB B X0/i¢ IIPOMEKYTOYHOM aTTeCTALNHU
IIpoueaypa oueHnBaHMs 3HAHMIA (TeCT)

Hpe;[naraeMoe KOJIMYECTBO 3aTaHHUI
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[ocnenoBaTebHOCTH BHIOOPKH

Onpe)len CHa 110 pasacjiaM

Kputepuu ouenku

- HpaBI/IHLHHﬁ OTBCT Ha BOITPOC

«5» ecin npaBwIbHO BhIMOIHEHO 90-100% TecTOBBIX 3aAaHui
«4» ecu MIPaBWIIBHO BBIMONIHEHO 70-89% TecTOBBIX 3aaHUIt
«3» ecin MIPaBUWIIBHO BBIMONIHEHO 50-69% TecTOBBIX 3aaHUil

IIpouenypa oneHnBaHus 3HAHUI (YCTHBIH OTBET)

KaXJ0ro pasacia

[Tpenen IHUTENBHOCTH 10 MuHyT
IIpenaraeMoe KOJIMYECTBO 3aJaHUI 2 Bompoca
[TocnenoBaTenbHOCTH BEIOOPKH BorpocoB u3 | CiyuaitHas

Kpurepuu oneHKH

- TpeOyeMbIii 00bEM U CTPYKTYpa

- U3NIOKEHHE MaTepraia 6e3 GakTHIecKuX omudoK

- JIOTHIKA M3JI0KEHUS

- HCIIOJIb30BaHNE COOTBETCTBYIOIIEH TEPMHUHOIOI MU

- CTWJIb PEYH U KYJIbTYpa pedn

- I0A00p MPUMEPOB X HAYYHOU JINTEpaTyphl U IIPAKTUKH

«5» ecnu TpeOOBaHMUs K OTBETY BBIIIOIHEHBI B IOJIHOM 00beMe

«4» ecnu B LEJIOM BBINONHEHB TpPeOOBaHMS K OTBETY, OAHAKO €CTh
HeOONbIINE HETOYHOCTH B U3JIOKEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHMUS BBINOIHEHB! YaCTHYHO — HE BBLIEP)KaH 00bEM, ecTh

¢daxTuueckue  OMMOKM, HapylleHa JIOTHMKA  HM3JIOKEHUS,
HEJJOCTATOYHO HCIIOIb3YETCs COOTBETCTBYIOIIASI TEPMUHOIOTHU

IIpouenypa oumeHMBAHUSI YMEHHH U

NPAKTHYECKUX Y4eOHO-TIPodecCHOHAIBHBIX 32/1a4)

HABBIKOB (pelieHHe NMPOOJEMHO-AHAJIUTHYECKHX U

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl

1

[TocnemoBaTenbHOCTH BEIOOPKHU

Crnydaiinast

Kpurepuu onenku:

- BBIJICTICHHE W IOHUMaHHE TIPOOIIEMBI

- yMeHHe 00001aTh, COMOCTABIATH PA3IMIHBIE TOYKH 3PEHU

- TIOJIHOTA MCIIOIB30BAaHMS HNCTOYHUKOB

- HaJIM4ue aBTOPCKOH TTO3UIIH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCTONB30BaHHWE COIHMAJIBHOTO OIbIiTa, Matepuanos CMU,
CTaTUCTUYECKUX JAHHBIX

- JJOTMYHOCTH U3JI0KEHUS

- YMEHHE CIIeNaTh KBaTU(PHUINPOBAaHHBIC BBIBOIBI 1 000OIICHHS C
TOYKH 3PEHHUS peIIeHIs MPodeCCHOHANBHBIX 3a/1a9

- YMEHHE MPUBECTH TIPUMEP

- OOpa Ha TEOPETUIECKUE TIONOKEHHUS

- BJIaJICHUE COOTBETCTBYIOIIEW TEPMHUHOIOTHEN

«5» ecn TpeOOBaHMS K OTBETY BBIMOJIHEHBI B TIOJTHOM 00beMe

«4y» ecinun B IICJIOM BBINIOJTHEHBI TpeOOBaHWA K OTBETY, ONHAKO €CTh
HEOONBIINE HETOYHOCTH B HW3JIOKEHHU HEKOTOPHIX BOIIPOCOB.
3atpynHsieTcs B (POPMYITMpPOBAHWU  KBATU(PHUIMPOBAHHBIX
BBIBOZIOB U 0000IIIEHHIT

«3» eciu TpeOOBaHMS BHITOTHEHBI YACTHIHO — MBITACTCS 0OOCHOBATH CBOKO

ciabo

TOYKY 3pCHUs, OJHAKO APTYMCHTHUPYCT  HAYYHBIC
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TOJIOKEHNS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENEHO
copMynHupoBaTh BHIBOABI M OOOONICHWS, HE BHAWT CBS3b C
npoeCCHOHAIBHOM eITENbHOCTHIO

4. Y4yeOHO-MeTOAUYECKOe W MAaTepHAJIbHO-TeXHMYecKOoe olecneyeHue JUCHHUILIMHBI
(MomyJist)
4.1. DyeKTpOHHbIE YUeOHble U31aHusl
1. bapanosckwuii, B. V. KBanTOBasi MexaHuKa 1 KBaHTOBasi XuMus : yaeOHoe nocodue / B. 1.
Bapanosckuii. — 3-e u3j., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 428 c. — ISBN

978-5-8114-3961-4. — TekcT : HneKTpOHHBIHA / JlaHb : DIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/206195. — Pexxum mocryma: 1yis aBTOpU3.
I10JIb30BATEIEH.

2. Epmakos, A. 1. KBanToBas MmexaHuka W kBaHTOBas xumus. B 2 4. Uactes 2. KBaHTOBas
XUMHMS : y4eOHUK U mpakTHUKyM Juist By3oB / A. U. EpmakoB. — Mocksa : M3aarenscTBo
IOpaiit, 2023. — 402 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-00128-0. —
Texcr : snexrponnsni // OOpaszoBarenbHas minatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513798.

3. Hupenscon, B. I'. KBantoBas xumusi. MoneKynbl, MOJEKYJISIPHBIE CHCTEMBI U TBEPIIbIC
Tena : yueOHoe mocoOue 11 By30B : yueOHoe nmocoowue / B. I'. Llupenscon. — 5-e u3n. —
Mockga : Jlabopatopus 3nanui, 2021. — 522 ¢. — ISBN 978-5-93208-518-9. — Tekcr :
ANeKTpOoHHBIN /  Jlamb @  2yekTpoHHO-OMOnMMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/172254. — Pexwm focTyma: i aBTOPHU3. IMOJIb30BATENCH.

4.2. DieKTpoHHBbIE 00pa3oBaTebHbIE PeCyPChl
1. DnextponHas 6uGnHoTedHas cucrema «9BC FOPAWT» Biblio-online.ru (95C «Opaiit»)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnektpoHHO-OuOmmotreunas cucrema ZNANIUM [Onekrponusnii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas 6ubauoTevyHas cuctema «KoHCynbTaHT CTyfeHTa [ DNeKTPOHHBINA pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHas OumbOnuoteka [OnektpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponnas oubnuotexka «KubepJlenunka» [Dnekrponnsliii pecypc]. — URL:
http://cyberleninka.ru/.
6. Mudopmanuonnas cucrema «EauHoe OKHO JocTyma K 0Opa3oBaTelbHBIM PECypcam»
[Dnexrponnbrit pecypc]. — URL: http://window.edu.ru/.
7. ®denepanbHbIi IEHTP HWHOOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB [ DJIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NpodeccHOHAIBbHbIE 0a3bl JAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE
CUCTEMBI

OOyyaromumcest oOecriedeH JIOCTyn (yOQJEHHBIM JOCTYN) K HHXKE CIEAYIOUUM
COBPEMEHHBIM PO eCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM:

1. CnoBapu wu o»HOMKIONEAMH Ha AxaaeMmuke [Dnekrtponnslii pecypc]. — URL:
http://dic.academic.ru.

2. Cuctema undopmaroHHO-TIpaBoBOro obecneueHus «I apanT» [ DIEKTPOHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMUEH3HOHHOTO0 M CBOOOJAHO PACHpPOCTPAHSEMOr0 MNPOrpaMMHOIO
o0ecrnie4yeHusi, B TOM YHcJIe 0Te4eCTBEHHOI 0 IPOM3BOJACTBA

1. JIuueH3moHHOE porpaMMHoOE oOecrieueHue: onepanuonHas cuctema Microsoft Windows,
nakeT o(ucHbIX npuioxeHuit Microsoft Office.

2. CB00OIHO pacmpocTpaHsIeMoe MPOrpaMMHOE oOecTieueHIe: CBOOOTHBIEC TTAaKEThI O(PUCHBIX
npunoxenuit Apache Open Office, LibreOffice.

3. IIporpammHoe o0ecrieueHne OTEYECTBEHHOTO IPOU3BOJCTBA: CIPAaBOYHO-IIPABOBAs
cucrema «lapanT» (DneKTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHTY),
obpazoBatenbHas mnathopma FOPAUT (Dnekrponnas Guémmoreunas cuctema «OBC
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FOPAMT» Biblio-online.ru (3BC «Opaiit»)), 31€KTPOHHO-GMOIHOTEUHAs CHCTEeMa

ZNANIUM, snextponnas 6unbnmuoreunast cuctema «KOHCY/IbTaHT CTYICHTa.
4.5. O0opynoBaHMe M TeXHHYECKHE CPEICTBA 00yUeHHUs

Jns peanuzanuy  TUCHMIUIMHBI (MOJYNS) HCIONB3YIOTCS Y4YeOHbIE ayauTOPHH IS
NpoBeAeHUST y4eOHBIX 3aHATHH, KOTOPbIE OCHALICHBI OOOPYAOBAaHHMEM M TEXHUYECKUMHU
cpeacTtBaMu OOy4eHHs, U TOMEUICHUS U CaMOCTOSITEIbHON paboThl 00yJaromuxcs, KOTOpbIe
OCHAIIICHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO NOJKIIOYEHHs K cetu «HTepHEeT» u
o0ecreveHbl JIOCTYIIOM B JJICKTPOHHYI0 HWH(OPMAMOHHO-00pa3zoBaTenbHylo cpeny PXTY
uM. JI.1. Menneneesa. [lomyckaercst 3aMeHa 000pyI0BaHMS €T0 BUPTYaJIbHBIMU aHAJIOTAMU.

HaumeHoBaHue y4eOHBIX Ay UTOPHIi IS OcHaleHHOCTh YYeOHBIX AyAUTOPHIl ISl IPOBeIeHUS
NpoBeAeHUs] y4eOHbIX 3aHATHI 1 Y4eOHBIX 3aHATHI ¥ MOMeIeHU U1 CAMOCTOSITe IbHOM
MOMEIIeHU VIS CaMOCTOATE/ILHOM padoThI 000pyI0BAaHMEM U TEXHMYECKUMH CPeACTBaMH
padoTer* o0y4yeHust
VYueOHble  ayauTOpUM  JUId  TPOBeJAeHMs | YueOHas ayAuTOpUsl YKOMIUIEKTOBaHA CIElHaIn3UpOBAHHON
y4eOHBIX 3aHITHI MeOenbplo, OTBEYAIOIICH BCEM YCTaHOBJIGHHBIM HOpMaM W

TpeOOoBaHUsIM, O0OpYJOBAaHHEM M TEXHHYECKHMHU CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYIBTUMEANHHOE 000pYAOBaHNE).
[omemenue 11t caMOCTOSITENBEHON padoThI Ilomemmenne  OCHAIIEHO  KOMIBIOTEPHOM  TEXHHKOH ¢
BO3MOXKHOCTBIO ~MOAKIIOYeHusT Kk cern «VHTepHeT» u
obecrieueHneM JOCTyNa B DIEKTPOHHYIO HWH(OPMAaIHMOHHO-
obpazoBatenbHyo cpeny PXTY wum. JI.U. MenneneeBa u k
9bC.

* Homep KOHKpETHOW ayAWTOpUH yKa3aH B INpHKa3ze 00 ayAuTopHOM (oOHJE, pacliucaHUd Y4eOHBIX 3aHATHH M
pacIcaHuy MPOMEXYTOUHOW aTTeCTAIIUH.
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