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JIMCT aKkTyaJm3anuu

Buzuposanue PIIJI nns ucnoiHeHusi B ouepeHoM yueOHOM roay

[Ipencemarens MK
20 r.

Paboyas mporpamMmMa nepecMoTpeHa, 00cyxaeHa 1 oxo0opeHa 11 ucrnonHeHus B 2022-2023 yye6HOM roxy Ha
3acefanuu Kadeapsl GU3NUECKON XUMHUH.

IIpotokom ot 20 r. Ne

3aB. kadenpoit

BusupoBanue PII/] 1Jis1 MCIIOJTHEHHSI B 0UEPETHOM YHeOHOM roay

[Ipencenarens MK
20 T

Pabouyas nmporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa s
ucnonaeHus B 2023-2024 yaeOHOM rofy Ha 3acegaHuu Kadempol

IIpotokom ot 20 . Ne
3aB. kadeapoit

BusupoBanue PII/] 1Jis1 MCIIOJIHEHHSI B 0UepPETHOM YUeOHOM Toy

IIpencenarens MK
20 T.

Pabouas mporpamma nepecMoTpeHa, 00CyxkIeHa U 0JJ00peHa s
ucnonaeHus B 2024-2025 yueObHOM roay Ha 3acegaHuu Kadempbl

IIpotokomor 20 1. Ne
3aB. kaenpoit

Busuposanue PII/I 1151 ncno/iHeHUsI B 04epeiHOM Y4eOHOM roay

IIpencenarens MK
20 T.

Pabouas nmporpamma nepecMoTpeHa, o0cyxJieHa 1 0JJ00peHa Juis
ucrionHenus B 2025-2026 yueOHOM roy Ha 3aceaHuy KadeIpsl

IIporokom or 20 1. Ne
3aB. kaenpoit






1. Mecto n neau gucuumJnHbl B ctpykrype OINIOIT

Jucnunianaa «MeTopl MCCIeI0BaHNS B XUMHUH BEICOKMX HEPIHI» OTHOCHUTCS K BAPHATUBHOM
gactu bioka 1 OIIOIl mo wHamparienuto noarotoBku 04.03.01 — Xumus (b1.B.03./1B.02.06),
SBJISIETCSl TUCHUIUIMHONW TIO BBIOOPY Ui OCBOCHUS CTYISHTaMH OYHOW M OYHO-3a0YHOH (opm
0o0y4YeHHs, CHEHHATU3UPYIOIUMHUC O Kadenpe (QHU3MUECKOM XUMHUHM, HAa YETBEPTOM Toay B 7
CEMECTpe U Ha IIITOM TOoly B 9 ceMecTpe, COOTBETCTBEHHO.

Jiist  OCBOEHHUS  JUCITUTIIIMHBI

«MeTtonsl

UCCJICAOBaHUsA B XHMMHHU BBICOKHX 3H€pFHﬁ»

o0ydJaronuecs: UCIOIb3YIOT 3HAHUSA, YMEHUS U BUIBI JIEATCILHOCTH, CHOPMHUPOBAHHBIE B MPOIECCE
u3ydeHus 0a30BBIX JUCHHMIUTUH: «Bpicmias matemarukay, «O0mas ¢usnukay, «KBaHTOBas XUMUS»,
«Opranuyeckas XuMusi», «O@uzndeckas XuMus», « YUCiIeHHbIE METOIbI U IPOTPAMMHUPOBAHUE)

2. [Inanupyemble pe3y/bTaTbl 00y4eHHSI MO JAUCHHUILINHE, COOTHECEHHbIE ¢ MJIAHUPYEMbIMU
pe3yJibTaTaMH OCBOEHHs 00pa30BaTeILHOI NPOrpaMMbl (KOMIIETEHIIMAMH BbINYCKHUKOB)

I[InanupyemMble pe3y/ibTaThl 00yUeHUs 10O
AUCHMILINHE (MOIYJ/II0), B COOTBETCTBHH C

dDopmupyemMbie HHJIUKATOPOM JOCTHKEHUS] KOMIIETEHIIUN
HaumeHoBaHue
KOMIeTeHIuM (KOJI, Nuauxkarop
OLICHOYHOI 0
coJiepKaHue AOCTHKEHUSI
* Pe3yabTaThl 00yyeHus cpeacTBa
KOMIIETCHIINH) KOMIIeTEeHIIUHN -
10 UCHUILIHHE
(xom, comeprkanue
WHJIMKATOpa)
Ymemw BoIOMpPATH METOBI
WCCTIEIOBaHUS B XUMUHU
BBICOKUX DHEPTUH;
MK-1-n-1, P
KCIIOIb30BaTh METO/IBI
[Inanupyer oTnenbHbIE
pacyera MOJIEKYJ B
CTaJIU UCCIICIOBAHUS
BO30YXICHHBIX
NpH HAMUH ODIIero COCTOSIHMSIX METOJaMU
nata HUP. COBPEMEHHON KBAaHTOBOM
MK-1-n xmfnn' OLICHUBATh
Cnoco6en BeiOupats u | IIK-1-H-2 ’ .
pe3yabTaThl UCCIEAOBaHUMN
HCII0JIb30BaTh ['oToBUT 31€MEHTHI
C TOYKH 3PEHUST XUMHUHU
TEXHUYECKHUE CPEACTBA | TOKYMEHTAIIUU, TPOCKTHI N
. BBICOKUX PHEPTU
Y METO/Ibl UCTIBITAHUY | IIJIAHOB U IPOrpamMm dOC
JUTS pEIIEHUS oTaenbHLIX dTarmos HUP. «MeTtoanl

HCCIIEN0BATENLCKUX
3a7a9 XUMHAYECKOi
HaIMpPaBIEHHOCTH,
IIOCTABJIEHHBIX
CITCLIMAIMCTOM OoJiee
BBICOKOM
KBaJTA(pUKAITIH

IK-1-u-3.

Bribupaer TexHudeckue
CpEICTBa U METOIBI
ucHbITaHu# (13 Habopa
UMEIOTIHNXCS ) JJIS
pELIeHUs] TOCTABIEHHBIX
3sagay HUP.

IK-1-u-4.
['oToBUT 0OBEKTHI
HCCIIEIOBAHMS.

3Hnamb 0 COBPEMEHHBIX
KBaHTOBO-XUMHUYECKUX
METO/IaX pacueToB (PU3HKO-
XUMHAYECKHX
XapaKTEPUCTHK MOJICKYIT B
OCHOBHBIX U
BO30YKIEHHBIX
COCTOSIHUSX; 00
0COOEHHOCTSIX IPUMEHECHHUS
METOJIOB JIJISl pacyeTa
BO30YKICHHBIX COCTOSIHUN
B (poroxumum,
CIIEKTPOCKOITUH U
TUTa3MOXHUMUH; O
MPUHITUIIAX TTOCTPOCHUS

HCCIIE0BAHUS B
XUMUHU BBICOKHX
SHEPIUi»




MOBEPXHOCTEN
HOTEHIMAIbHON SHEPrHH
MOJIEKYJI B Pa3IHYHBIX
JIEKTPOHHBIX COCTOSIHUSAX;
0 IPOrPaMMHOM
obecrieyeHnu Ajs pacueTa
MOJIEKYJI B BO30YKIEHHBIX
COCTOSIHUSX

Braoemw npuemamu
paboThI Ha KOMITBIOTEPAX C
COBPEMEHHBIMU
IPOTPAMMHBIMHA
KOMILJIEKCaMH,
MO3BOJIAIOIIUMU
paccuuThIBaTh CBOWCTBA
MOJIEKYJI B BO30YKJIECHHBIX
COCTOSIHUSIX; IPUEMaMHU
BU3YaJIU3al[MH PE3y/IbTaTOB
KBaHTOBO-XUMHYECKUX
pacyeToB MOJIEKYII B
BO30YKJIEHHBIX
COCTOSIHUSIX; TPUEMaMHU
MHTEpIIpEeTaluu
pE3yJIbTaTOB KBAHTOBO-
XUMHYECKHUX PACUETOB IS
MOJIy4EHHS] HOBOU
XUMHUYECKON HHpOpMauu
B 00JIACTH XMMHHU BBICOKHX
SHEPIruil

IK-2-u
Crnioco0eH oka3bIBaTh
UH(POPMALIMOHHYIO
MOJIICPIKKY
CIELUAINCTaM,
OCYIIECTBISIONINM
Hay4HO-
UCCIIEIOBATEIIbCKHE
paboThI

K-2-n-1.

[IpoBOHT NTEpBUYHBII
MOUCK HH(pOPMALIUU IO
3aJlaHHOM TeMaTHKe (B
T.4., C UCIIOJIb30BAHUEM
MATEeHTHBIX 0a3 JaHHBIX).

Ymems ocyiiecTBASATh
MOMCK XUMUYECKOMN
nH(popMaLuK 0 CBONCTBAX
MOJIEKYJ B BO30YKICHHBIX
COCTOSIHMH M MX peaKlusX,
BCTPEYAIOIITUXCS B XUMUHU
BBICOKUX AHEPTUH;
CHUCTEMAaTHU3UPOBATH U
aHAJIN3UPOBATH
WH(POPMAIIUIO O XUMUHU
BBICOKUX PHEPTUH;
HCII0JIb30BATh
CHeIMaTu3UpOBaHHbBIE 0a3bl
3HaHui 1 0a3bl JAaHHBIX B
00JacTH XMMHUH BBICOKUX
SHEPIuil

3name 00 0COOEHHOCTSIX
XUMHUYECKOH nHPOpMaIuu
B 00JJaCTH XUMUU BBICOKHUX
SHEPIrui; Kakue
nH(pOpMaIMOHHBIE

DdOC
«MeTtoasl
VCCIIEJIOBAHHUS B
XUMHH BBICOKUX
SHEPIU»




(cereBbl€) pecypchl
CYILECTBYIOT B ()OTOXMMUH,
CIIEKTPOCKOIUH U
TUIa3MOXHMUH,
¢doronuTorpadun

Braoemw npuemamu
paboThI B
MH(POPMAIIMOHHBIX CETAX
10 TTIOMCKY HOBOM
XUMHUYECKON nHPOpMaIun
B 00JIaCTH XUMUU BBICOKUX
SHEPIHii; IprueMamMu
OpraHu3alii COOCTBEHHBIX
XPaHWINIL XUMUYECKON
nH(pOpManuu B 00J1aCTH
XMMHHU BBICOKHX DHEPTH;
preMaMH aHaJIHn3a
pe3yNbTaToB
WH(POPMAIIMOHHOTO TTOMCKa
B XMMHH BBICOKUX SHEPTUil

IK-3-u.
Crocoben
OCYIIECTBIISATh
KOHTPOJIb KauecTBa
BEILIECTB U
MaTepHaJioB

MK-3-u-1.

Brmomasaer CTaHJApPTHBIC
orepaluu Ha
BBICOKOTCXHOJIOTUYECKOM
00opyI0BaHUU ISt
XApPAKTEPUCTHUKHU BEIIECTB
U MaTepUaoB.

MK-3-n-2.

CocTaBisieT OTYETHI O
BBITIOJTHEHHOHN paboTe 1o
3agaHHON (hopme.

Ymems poBOIUTH OLIEHKY
pesyiabratoB HUP B
00JacTH XUMHUH BBICOKUX
SHEPrui, a UMEHHO
pe3yabTaTOB KBAHTOBO-
XUMHUYECKHUX UCCIIEJOBAaHNI
CBOMCTB MOJIEKYJI B
BO30YXICHHBIX
3JEKTPOHHBIX COCTOSHUSIX;
MPOBOJIUTH CPABHEHHE
MOJIYYEHHBIX PE3YNIbTATOB
KBaHTOBO-XUMHUYECKHX
pacyeros ¢
JUTEpPaTypHbIMH TAHHBIMU;
MPaBMWIbHO OPOPMIIATH
pe3yabTaThl KBAHTOBO-
XUMUYECKHUX PACUYETOB B
00JacTH XMMHUH BBICOKUX
SHEPIrUi; ONpPEaesATh
HarpaBJIEHUs
HCCIIEIOBAHUM C YUETOM
MOJIYYEHHBIX B XOJI€
HUCCIIEIOBAaHUN

3name 0 criocodax OLEHKU
pesyabraTtoB HUP B
00JacTH XMMHUH BBICOKUX
SHEPrui, a UMEHHO
pe3yabTaTOB KBAHTOBO-
XUMHUYECKUX UCCIIEeI0BaHUM
MOJIEKYJ B BO30YKJI€HHBIX

DOC
«MeTtoasl
HCCIIEIOBAHMSI B
XUMHH BBICOKUX
SHEPIUi»




COCTOSHUSX; O cIIoco0ax
KOMITBIOTEPHOTO ITOMCKA
PE3YIIBTATOB MCCIIEAOBAHUS
BO30Y)KJICHHBIX COCTOSTHUI
B HAYYHO-TEXHUYECKON
JUTEpaType u
HH(POPMAIIMOHHBIX CETSAX; O
TpeOOBAHUAX K

0 OpPMIICHHUIO PE3YIHTATOB
UCCIICIOBaHHS
BO30YKICHHBIX COCTOSTHUN
KBaHTOBO-XUMHUECKUMHU
METOZIaMHU; O CII0CO0ax
U3MEHCHUI HalpaBJICHUH
VCCIIEIOBAHUI B XUMHUH
BBICOKUX PHEPIU B
3aBHUCHMOCTH OT
MIOJTyYEHHBIX PE3yJIbTaTOB

Braoems npuemamu
oneHku pesynbraros HUP,
a UMEHHO Pe3yJIbTaTOB
KBaHTOBO-XUMHUYECKHUX
pacueToB BO30YKICHHBIX
COCTOSIHHM; OCHOBaAaMH
KOMITHIOTEPHOTO TIOUCKA
PE3yNbTATOB MCCIIETOBAHUS
BO30YXJICHHBIX COCTOSIHUM
B Hay4HO-
HUCCIEI0BATEILCKOM
JauTEpAType U
MH(POPMAIIMOHHBIX CETSX;
crioco6amMu 0pOpMIICHHS
pe3yIbTaTOB UCCIIECIOBAHUS
BO30YKICHHBIX COCTOSIHUN
KBAaHTOBO-XUMHYCCKHUMU
METOJIaMH1

InK-1-T1.
CrniocobeH BbIOMpAThH
TEXHUYECKHE CPEICTBA
M METOJIBI UCIIBITAHUI
JUTSL PeIeHUs
TEXHOJIOTHYECKUX
3a/1a4, ITOCTABJIIEHHBIX
CIIEIIMAINCTOM OoJiee
BBICOKOH
KBaTU (DUKAITIH

MNK-1-1-1.
[Tnanupyer oTaenbHbIE
CTaJUH UCCIIEOBAHUS

IPU HAJIMYUHU OOIIEro
mmana HUOKP

MK-1-1-2.

I'otoBHUT B11EMEHTEI
JIOKYMEHTAIUH, IIPOEKTHI
[JIAHOB U IIPOrpaMM

OTJIENBHBIX ITAIOB
HHUOKP

K-1-1-3.
BriOupaeT TexHnueckue

3namwb 00 UCTIONBE30BAaHUHT
METOJIOB UCCIIEZIOBAHHUS B
XUMHH BBICOKUX SHEPTHI
JUTSL COBEPIIICHCTBOBAHMUSI
MaTEPHUAJIOB U TEXHOJIOTHH
W3TOTOBIICHHS
MHUKPO3JIEKTPOHUKH,
MIPOBEICHUS] CHHTE30B C
HCIIOJIb30BaHUEM
MUKPOQITFOUHIHBIX
TEXHOJIOTH, MOJy4eHUS
puOOpoB 1ist
IIMAarHOCTHUKU B 00J1aCTH
MEIUIHBL; O MaTepraiax
JUTS MUKpOJIUTOTpad

DdOC
«MeTtoasl
VICCIIEJIOBAHMUS B
XUMHH BBICOKUX
SHEPIU»




CPEICTBA U METO/IbI (oTo-, peHTTeHOBCKOI,

UCIbITaHu# (M3 Habopa AJICKTPOHHOU U MOHHOM); O
UMEIOIUXCS) JUTS croco0ax MOJEIUPOBAHUS
pEILICHHS TOCTABICHHBIX | TEXHOJIOTUYECKUX

3anay HUOKP IIPOLIECCOB Ha OCHOBE

XUMHUHU BBICOKHX DHEPTHUH; O
MPUHIUIIAX TUIAHUPOBAHUS
npukiagaeix HAP Ha
OCHOBE pe3yJIbTaTOB
HCCIEI0BAHNN METOaMU
XUMHUU BBICOKUX SHEPrUit

Ymemw ucnonb3oBaTh
pe3yabTaThl UCCIENOBAaHUN
B XMMUHU BBICOKUX YHEPTUHN
JUTSl IOUCKA HOBBIX
TEXHOJIOTMI U MAaTEepUaOB;
KCIIO0JIb30BaTh METO/IbI
XUMUU BBICOKUX YHEPTUi
JUTSI IPOTHO3a
XapaKTEPUCTUK U CBOMCTB
HOBBIX TEXHOJIOTHUH U
MaTepuaos;
pa3pabarbiBaTh HOBBIC
MEIUIIMHCKUE TIPUOOPHI C
WCIIOIH30BAaHUEM METOJIOB
MUKPOQIIOUIUKH U
IJIa3MOXUMHUYECKOMN
00paboTKH MaTepHajIoB

Braoemw» npuemamu
NESTEIbHOCTH 110 TIOUCKY
MIPUKJIAJHBIX PEIIECHUI Ha
OCHOBE PE3yJIbTaTOB,
IIOJIyYEHHBIX B XUMHUHU
BBICOKHX DHEPTHUH;
OCHOBaMU M3IOTOBJICHHUS
MPUOOPOB IS
MUKPODIIOMIHBIX
TEXHOJIOTHIT; OCHOBaMH
IJ1a3MOXUMUYECKOU
00pabOTKH MaTepUaoB.

OxkoHyaTenbHOE 3aBeplIeHHE (HOPMHUPOBAHMS KOMIIETEHIUH, MPEAyCMOTPEHHBIX B paMKax
JAHHOHN JHUCLMIUIMHBI, IIPOUCXOIUT IIPU MPOXOKACHUH NIPOU3BOJCTBEHHBIX IPAKTUK U BBIIIOJHEHUS
BKP.




3. CTpyKkTypa U cojaep:KaHue THCHUILIUHBI «MeToabl Hccael0BaAaHUSI B XUMHUHM BbICOKHX

JHepPruin»

3.1 TpynoeMKOCTb TUCHUIJIMHBI

ouyHas popma

OYHO-3a04YHas

(¢popma
o0yueHust
o0y4eHust

OO0miast TPy10eMKOCTh 10 3ET 10 3ET
YacoB no yuedfHOMY IIAHY 360 360
B TOM YHCJIe
ayJIUTOPHbIE 3aHATHA (KOHTAKTHasl
padora):
- 3AHATHSA JEeKIUOHHOI0 THIIA 64 64
- 3aHATHA CEMUHAPCKOIO THUIIA 64 32
-3aHATHS J1a00PaTOPHOro THIIA 96 32
-KCUpP® 2 2
caMoCTosITeJIbHAs padoTa 98 194
IIpoMeskyTOUHasI aTTECTALUS — IK3aMEH 36 36

3.2. CTpyKTypa IMCHHIIIHHBI

B TOM YHCJIC

™~
KonrakTHas padora (padora Bo B3auMOieiicTBHH € é e
npenoaaBaTeieM), 4achbl s g
U3 HUX = .
£ g
) e =)
= g &= S = E 5 g
Bcero i E‘z’“ = 2a e ;E
(nacki) =g E =g = = CE 2 X
s 2 F s EF s 2 - =] g g
A A £ 8 sg
HaunmenoBanue u = 3 g S
KPATKOE CoJlepsKaHue
pa3aeioB U TeM
= R = = =R =
JUCHUITINHBI % g g g g g
3 e | 8| &| % e 3 2 2 e | 5| &
= ? = 7 = ? = 7 = : = B
© = © = © = © = © = © &=
N T T X X T
o o o o o o
Tema 1.
MHoOro03/1eKTpOHHAS
P 22 | 32 |8 |8 | - = = - | 8 | 8 |14 |24
npobiema B
KBAaHTOBOM XHUMUH.
Tema 2.
IMpubmmwkenne MO 44 34 8 8 10 6 16 — 34 14 10 | 20
JIKAO.
Tema 3.
[Ipumenenune
TEOPHH TPYIIIT JIS
AR DY 24 | 34 | 6 | 6| 8 4 = ~ | 14| 10 | 10 |24
KJIACCU(UKAITUT
BO30YKICHHBIX
COCTOSTHUH.




Tema 4.
dorodhuznaeckue
MTPOIIECCHI.

40

38

16

30

18

10

20

Tema 5.
CoBpeMeHHbIE
METO/IbI pacueTa
MOJIEKYJI C YYETOM
CTaTUYECKOM U
JTMHAMHAYECKON
KOppensuuu
3JIEKTPOHOB B
MOJIEKYJIax.

44

40

10

16

34

20

10

20

Tema 6.
OcobeHHoCTH
pacueta
BO30YXICHHBIX
COCTOSTHUH
OpPTraHUYECKUX
MOJIEKYJI IPU
ITOMOIIIM METOI0B
COBPEMEHHOM
KBAHTOBOM XUMHUH.

48

36

10

16

34

14

14

22

Tema 7.
TynuenbHbIH 3 dexT
B (DOTOXMMHYECKUX
mporieccax.

44

40

10

16

34

20

10

20

Tema 8.
HecraunonapHas
TEOpHs BO3MYIICHUH.

24

34

14

10

10

24

Tema 9.
[Ipumenenue
KBaHTOBOW XUMHU
JUISL N3yYCHUS
MEXaHU3MOB
(HOTOXMMHUYECKUX
peaKiuu.

32

34

16

22

14

10

20

KCHUPOD

IIpomexyTounast
aTTecTanus —
JK3aMEH

36

36

HToro

360

360

64

64

64

32

96

32

224

128

98

194

HpOMC)KYTO‘-IHBII‘/JI KOHTPOJIb OCYIIECTBIIACTCA IIPU IMTPOBECACHNU IK3aMEHa.

3.3. Conep:xanue pa3ieoB TUCHUTLINHBI

Tema 1. MHOro3/ieKTpoOHHasi MpodJieMa B KBAHTOBOI XMMMH.
MHOT031€KTpOHHBIN

MHOTO3JICKTPOHHOM

10

aToM.

CroxxeHue

KBanToBo-MexaHnueckas

MOMECHTOB

dbopmyIupoBKa

KOJINYECTBA

MIPUHITATIA

JIBUKECHHUS
MHOTOJIEKTPOHHBIX aToMax. ATOMHBIE Te€pMbl. MyJbTHILIETHbIE COCTOSHUs. BonHoBas (yHKIHS
CHUCTEMBI.
Bapuanunonnsiii npuniun. Ypasuenust Xaptpu-Poka. Bo30yx1eHHbIE COCTOSHUS aTOMa.

B

[Taymnu.




Tema 2. llpudauxenune MO JIKAO.

[Mpunuun bopua-Onmnenreiimepa. Monekynspusie opoutanu. [lonstue o6 aamadbatunyeckom
npubnmxeHnu. IloBepXHOCTM NOTEHIMAIbHOM HHEPIUHM — MPEUMYLIECTBA U HEJOCTaTKH
TEOPETUYECKUX MOJIENIEH, HCIIOJIb3YIOIUX 3Ty KOHUEILHUIO.

JIByxaromMHble Mojekyabl. Kiaccudukanuss MOJEKyJIspHBIX opOuTaleil Ha OCHOBE
MOJIEKYJISIPHBIX ~ KBAaHTOBBIX 4Hcell. CBS3bIBalOIIME, HECBS3bIBAIOIIME M PA3PHIXJIAIOLINE
MOJIEKYJISIPHbIE OpOUTAIIH.

Monexymsipasie  TepMmbl. Onucanue BO30YXIEHHBIX COCTOSHHUN JIBYyXaTOMHBIX MOJICKYJI.
Knaccudukanus Kama. OcHOBHBIE CBOMCTBAa BO30YKICHHBIX cocTostHHi (1r*)-, (N*)-, (66*)- u
(nc*)-tuna. Pasznuune B ux QoTtodusznyeckux u HOTOXMMHUYECKUX CBOMCTBaX. MeETOIO0IOrHYECcKOe
3HAa4YEeHHUE 3TOU Kiaccu(uKaluu.

Mertopnonornyeckoe 3Hau€HUE MOHSATHS BAJEHTHOCTU JJIi  ONUCAHMS BO30YXIEHHBIX
coctosinuii. Merox apenpra-marpun] Llummepmana. ['mOpuamzanusi U T€OMETPUYECKOE CTPOCHHE
MoJiekys. i3MeHeHne rupuau3aiy aTOMOB B BO30YXK/IEHHBIX COCTOSIHUSIX MOJIEKYI.

[TonysMnupuyeckue MeETOIbl PpPACUETOB C HCHOJIb30BaHHEM YypaBHeHHMH Xaprpu-Poka-
Pyyraana. [IpoGi1emMa MHOTOLIEHTPOBBIX UHTErpasioB. [Ipubmmkenue HyneBoro auddepeHunanbHOro
nepekpeiBanus. [IpocTedinii m-31€KTPOHHBIN METO XIOKKEJIS.

Tema 3. [IpumeHeHne TEOPUM IPYII VI KJIaccH(PUKaAUMU BO30YKIEHHBIX COCTOSIHUIA.

[IpaBuna coxpaHeHHs 3JEMEHTOB CHMMETpPUHM B (OTOXMMHUYECKHX peakuusx. I[IpaBuia
Koppemsiiuu. OneHKa BEeJIWYMH HMHTErPaoB JIUIIOJIBHBIX MOMEHTOB IE€PEXOJAA C HCIOJIb30BAHUEM
METO/0B TEOPUHU T'PYIIII.

Tema 4. ®oTodusnyeckne Npouecchl.

Huarpamma f101oHckoro. OcHOBHbIE (DOTOPHU3NYECKHE MTPOLIECCHI C YIaCTUEM BO30YXICHHBIX
cocTossiHui. DiyopecleHIUs: CBsI3b KBAHTOBBIX BBIXOJOB (UIYOPECHEHIMH C XHUMHUYECKUM
ctpoeHreM Mousiekyi. docopecrenuus. O poiau TPUILIETHBIX COCTOSHUNA. BHYTpeHHSs KOHBEpCHS.
HuTepkomMOnHaMonHas KoHBepcus. MakTopsl, BIUSAIONINE HA HHTEPKOMOMHALIMOHHYIO KOHBEPCHIO.
KonebarenbHas penakcamus. [lepeHoc sHeprun Mexy MoOJeKyJaMu B BO30YKIEHHOM M OCHOBHOM
COCTOSTHUSIX.

Tema S. CoBpemeHHBIE MeTOAbI pacyeTa MOJEKYJI C YYeTOM CTATHYECKOH W
AMHAMHMYECKOI KOppesiliiM 3JIeKTPOHOB B MOJIEKYJ1aX.

Mertoas! Teopun Bo3myieHnid. Teopembl Kona. Mertobl (pyHKIIMOHANA MAaTPUILBl TUIOTHOCTH.
Pazmunsnie BUAbBI IIOTCHIINUAJIOB.

Tema 6. OcodeHHOCTH pacuyeTa BO30YKICHHBIX COCTOSTHMI OPraHMYeCKHMX MOJIEKYJ IpH
MOMOIIA METOA0B COBPEMEHHOH KBAHTOBOM XMMHHU.

BaxHOCTh y4yeTa Koppensiiuu 3JIEKTPOHOB. [IpruMeHeHrne METOIOB C y4E€TOM B3aMMOJCHCTBHS
koHurypaumii. Meron CIS. I[Ipumenenue Bpems-3aBucumoro I'ammisronnana. Merox TD DFT.

TpynHocTH, cBsi3aHHBIE C BBIOOPOM pa3Mepa aKTUBHOIO IPOCTPAHCTBA U CHOCOOBI HX
MIPEOJIONICHUs TIPH pacyeTe BO30YKIEHHBIX COCTOSHUM opranuyeckux monekyin. Meron CASSCEF:
€ro ycrexu U HeyJaul B ONUCaHUH (POTOXUMUYECKUX PEAKIIH.

Tema 7. TynHeabHbli 3¢ ekt B POTOXMMHUYECKHUX NPOLECCAX.

KBa3ukmnaccuueckoe mnpuOIMKEHHE B KBAHTOBOM XuUMHM. TyHHenbHbIH 3¢¢ext. Teopus
TYHHEJIBHOTO TI€PEeHOCca 3JIEeKTPOHA, IMPOTOHA M aTOMa BOAOPOJA. 3HAYEHHE €€ JJISI COBPEMEHHOMN
¢doroxumun. [londbaprepHble KHHETHYECKHE TIporiecchl. PaboTs! akan. ['ombaanckoro.

Tema 8. HecraunonapHasi TeOpusi BO3MYLICHHIA.
Teopus xodbdunmentoB A u B DitHmreiiHa. PasnokeHue BO3MYIIAIOMIETO0 UiIEHA Ha
JMTIONIbHBIN, CIIMH-OPOUTANBHBIN, KBAJAPYOIbHBIN U T.I1. BKJIA/IbI.
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Tema 9. IlpumeHeHHe KBAHTOBOW XHMMHU JJIA M3YyYeHUS] MeXaHU3MOB (POTOXMMHUYECKUX
peakuui.

Ornucanune opraHu4eckuX MOJIEKYIT PU OMOIIM KBaHTOBOM XUMHU. [ToHSATHE 00 31IEKTPOHHOM
Y CIIMHOBOM IUIOTHOCTH Ha aTOMax MOJIEKYJIbI, TIOpSAJIKaxX CBsI3ed, MHIEKCaX CBOOOJIHOM SHEPruu,
MOTEHIIMaTaX HOHU3AIMHA MOJIEKYJISIPHBIX CUCTEM.

[IpuMeHeHre KBAaHTOBON XWMHH B CIEKTPOCKONMHUHU W (DOTOXMMHH. DJIEKTPOHHBIE CIIEKTPHI
noriouieHus. OiayopecueHus, pochopecueHIus, IepeHoC YHEPTUH SJIEKTPOHHOTO BO30YKICHUS.

Pacuer umHTErpansoB IUIOIBHOTO MOMEHTA MEPEXO0Ja MEX]Y Ppa3IMYHBIMU SJIEKTPOHHBIMHU
COCTOSTHUSIMU OPTraHMYECKHX MOJIEKYJ — OCHOBA JUIsl CO3/IaHus MPaBUi 0T0opa B PoTOU3UUECKUX U
(OTOXUMHUECKUX MPOIIEcCcax.

Wuaexcrl peakiiMOHHOM CIOCOOHOCTH W OCOOEHHOCTH HCIOJIb30BaHUS WX Ui MpeICKa3aHUs
PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHUIN B JOTOXUMUYECKUX PEAKIIUSX.

Meton ppoHTaTBHBIX MOJIEKYJISIPHBIX OpOMTajel, Kak OCHOBA ISl U3YYEHUS OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA OPraHUYECKUX coequHeHUU. KOMIUIEKCH ¢ MepeHocoM 3apsijia U ux
poJb B GOTOXUMHUHU.

4. YueOHO-MeTOoauYeCKoe o0eceyeHne caMoCTOsATeIbHOI padoThl 00y4aroImMXcst

CamocrosTenbHas paboTa CTYACHTOB BKIIIOYAaeT paboOTy B YMTAIbHOM 3aje OMOIMOTEKH, B
yueOHBIX KaOuHeTax (JabopaTtopusx) U B JOMAIIHUX YCIOBHSX, C IOCTYIIOM K pecypcam MHTepHET
JUI IOATOTOBKU K YCTHOMY OIIPOCY.

K ¢opme Tekyiero KOHTpOIs yCeBaeMOCTH JUCIUILIMHBI OTHOCUTCS IK3aMeH.

5. ®oHa OUEHOYHBLIX CPEACTB /sl NMPOMEKYTOUHOW AaTTeCTAIMU MO JAUCHMILIAHE (MOIYJII0),
BKJTIOYAIOIINH

5.1. Onucanue wikan oyenueanus pe3yiomamos 00yueHus no OUCYUNTIUHE

IIpoMeKyTOUHBI KOHTPOJIb KadecTBa YCBOCHHUSA CTYACHTAMU CONECPKAHMUS JUCLUIIINHBI
IIPOBOAMTCA B BHJI€ KOMIUIEKCHOTO K3aMEHa, HA KOTOPOM OIIPEIESIOTC:

* YPOBEHb YCBOEHHS CTY/I€HTaMHU OCHOBHOI'O Y4eOHOI0 MaTepHaia 1o JUCIUILINHE;

* YPOBEHb IIOHUMAaHHUs CTYACHTaMHU U3Y4EHHOIO MaTepHalIa;

* CIIOCOOHOCTH CTYJIEHTOB HMCIIOJIb30BaTh MOJYYECHHBbIE 3HAHMS IS PElICHHS KOHKPETHBIX
3a1a4y

12



YpoBenb

Ixana ouennBanusi chopMUPOBAHHOCTH KOMIIETEHIUI

copmupoBan
JI0XO0 04YeHb XOPOIIIO
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5.2. Tunoevie KOHmMPOILHBIE 3A0AHUA UTU UHBIE MAMEPUATbl, HE0OX00uMble 01 OUEHKU
pe3yiomamog 00yuenus.

5.2.1 KoHTpoJIbHBIE BONPOCHI

Bonpoce Koo ¢opmupyemoti
KOMnemeHyuu

1. [Ipeagmet kBaHTOBOM XUMUK. OCHOBHBIE 3TAlbI €€ PA3BUTHSI. IK-1-n

2. MHOrosaekTpoHHasi npobjieMa B KBAHTOBOM XUMUH IK-1-n

3. Onmcanue MHOTO3JEKTPOHHOTO aTOMa B paMKaX KBAHTOBOW XUMUH. MK-1-n

4. CnoxkeHre MOMEHTOB KOJINYECTBA IBUKEHUS B MHOT'O3JIEKTPOHHBIX MK-1-

aTomax.

5. BonHoBas (hyHKIMSI MHOTO3JIEKTPOHHOMN cucTeMbl. KBaHTOBO- K-1-n

MexaHu4deckasi popmynupoBka npuanuna [laymm.

5. Bapuanmonsslii npuHImm. IK-1-n

6. YpaBHenus Xaprpu-Poka. MK-1-n

7. Bo30y>KIeHHbIE COCTOSTHUSI aTOMa. INK-1-n

8. IMpunnun bopua-Onnenreiimepa. IK-1-n

9. MounekynsipHbIe OpOUTAIIH. MK-1-n

10. INonsTHE 00 aaMabaTHYECKOM MPUOIKEHUH. K-1-n

11. [loBepxHOCTH MOTEHLUATBHON PHEPTUU — IPEUMYILIECTBA U

HEJIOCTATKU TEOPETUUYECKUX MOJIEIEH, UCIIOIB3YIOIIUX 3Ty MK-3-n

KOHIICTIITHIO.

12. Knaccudukarus MOJIEKyJIsIpHbIX OpOUTaiel Ha OCHOBE

MOJIEKYJISIPHBIX KBAHTOBBIX uncell. CBSA3BIBAIOIINE, HECBA3BIBAIOIINE U MK-2-n

Pa3phIXJISIOIIME MOJIEKYJISIPHBIE OPOUTAIIH.

13. JIByxaToMHBIE MOJIEKYJIbl. METO] MOJIEKYISAPHBIX quarpamMM. Ero MK-1-1.

UCIIOJIb30BaHUE B XMMUHU BBICOKMX YHEPIUH.

14. MonekynsipHble TepMbl. Onrucanue Bo30YKI€HHBIX COCTOSIHUIN MK-3-11.

JIByXaTOMHBIX MOJIEKYJI

15. Knaccugukanus Kama. OcHOBHBIE CBOWCTBA BO30YKIEHHBIX

cocrosiuil (nn*)-, (N7*)-, (66*)- u (no*)-Tuna. Paznuune B ux MK-2-11

dorodpusznueckrx 1 POTOXUMUUECKUX CBOICTBaX. MeTomonoruueckoe

3Ha4YeHHe ITOM Kiaccuukauuu.

16. Merononornveckoe 3HaYCHHE TIOHSATHS BaJICHTHOCTH JIJIS

OTKCaHMs BO30YX/IEHHBIX COCTOSIHMNA. MeToJ1 1eibTa-MaTpHIl MK-1-n

[{nmmepmaHa.

17. T'ubpuansanus 1 reoMeTpUYECKOe CTPOeHHE MoJieKyIl. Mi3MeHenune IK-3-1

ruOpHIN3aIH ATOMOB B BO30YX/IEHHBIX COCTOSIHUSIX MOJIEKYIIL.

18. Ipubmmxenne MO JIKAO. Ypasaenns Xaptpu-®oka-PyyraanHa. IK-2-1

Metononoruyeckoe 3Haue€HHe ITOr0 MPUOIIMKEHUS.

19. IpaBuna coxpaHeHHs AIEMEHTOB CHMMETPUN B (POTOXUMHUIECKUX K-2-11

peakuusx. [IpaBuna koppensuuu.

20. Tnarpamma S16;10HCKOTO. OCHOBHBIEC (DOTOPHU3UIESCKHE ITPOIIECCHI IK-3-1

C y4acTHeM BO30YKJIEHHBIX COCTOSIHHH. '

21. OueHka BeJTMYUH UHTETPaJIOB JUIMOIBHBIX MOMEHTOB IEPEX0/1a C TTK-1-1-2

UCIIOJIb30BAHUEM METOJIOB TEOPHUHU TPYIII.

22. ®yopecleHIIHs: CBsA3b KBAHTOBBIX BBIXOI0B (DIYOPECIICHITNH C

XUMHUYECKHM CTpoeHneM Moekyi. docdopecuenius. O ponu HK-1-t

TPHUILIETHBIX COCTOSTHUM.

23. Buytpennss konBepcusi. MHTepKOMOUHAIIMOHHAST KOHBEPCHSI. K-2-1

@DakTOpbl, BAUAIOIINE HA HHTEPKOMOMHALIMOHHYIO KOHBEPCHIO.




KonebarenbHast penakcanmsi.

24. TlepeHoc SHEPTUU MEXKTY MOJIEKYJIaMH B BO30YKJIEHHOM U

OCHOBHOM COCTOSHHSX. TIK-3-n
25. CoBpeMEHHbIE METO/Ibl pacyeTa OPraHu4eCKUX MOJIEKYJI C yUeTOM IK-1-1
CTaTUYECKOM U AMHAMHYECKOW KOPPEISIIUH IEKTPOHOB B MOJICKYJIaX.
26. MeTozp! TEOpUHU BO3MYILEHHUH Ul U3y4eHHsI BO30YXKIEHHBIX HK-1-1
COCTOSIHUH.
27. Teopembl Kona. MeTozp! GyHKIIMOHATIA MAaTPULI IUIOTHOCTH. HK-1-1
Paznuunblie BUIBI IOTEHIIHAJIOB.
28. Ilpumenenue meroma DFT mist pacdera Bo30y)ACHHBIX HK-2-1
COCTOSIHUH.
29. OcoOGeHHOCTH pacyeTa BO30YKICHHBIX COCTOSTHUN OPTaHUYeCKUX HK-2-1
MOJIEKYJI IPH MIOMOLIY METOJI0B COBPEMEHHOM KBAHTOBOM XUMUH.
30. BaxxHOCTB y4eTa KOPpPEJSIIUU AIIEKTPOHOB MIPU PacyeTe CBOHCTB
MOJIEKYJI B BO30YX/I€HHBIX cOCTOSIHUX. CTatnyeckas u MK-1-u
JMHAMUYECKast KOPPEIISIIHSL.
31. [IpuMeHeHre METOA0B C YY€TOM B3aUMOJIeHCTBUS KOH(PUTypaLHid.

K-1-t
Metonas! CIS.
32. Ilpumenenue Bpems-3aBucumoro ['amunbToHnana. Merog TD

K-1-n
DFT.
33. TpynHocTH, CBsI3aHHbIE ¢ BBIOOPOM pa3Mepa aKTHBHOTO
MIPOCTPAHCTBA U CIIOCOOBI X MPEOJIOICHUS IPU pacueTe K-1-x1
BO30Y>KICHHBIX COCTOSAHUIN oprannueckux moiuekyn. Merog CASSCEF:
€ro yCIeXH M HeYAayHl B OMMCAHUN (POTOXMMHUYECKHUX PEaKIUil.
34. IloHsATHE O MOJIEKYJISIPHBIX TEPMaX. INK-2-u
35. TyHHenbHBIH 3P GEKT B HOTOXMMUIECKHUX MPOIIECCAX. MK-1-1
KBa3ukiaccuueckoe npubJinKeHne B KBAHTOBOM XMMUHU.
36 TynHenbHbIH 3¢ dexT. Teopust TYHHEIBHOTO NEPEHOCa MIEKTPOHA,
MPOTOHA M aTOMa BOJOPO/a. 3HAYCHUE €€ I COBPEMEHHOM OK-1-1
¢doroxumun. [lonbapsepHble KHHETHYECKHE Tpo1iecchl. PaboThI akan.
I'onpmaHcKoro.
37. HecraumoHapHas TeopHsi BO3MYLICHUH. IK-1-u
38. Teopust koapdunrenToB A u B DifHmTeliHa U1t OTIHCaHUs K-3-1
JMHAMUKU BO30Y>KICHHBIX COCTOSHUM.
39. PaznoxeHre BO3MYIIAIOIIETO YWiIeHA B HECTAIIMOHAPHON TEOpUHU
BO3MYIICHUN Ha JUMOJbHBINA, CIIMH-OPOUTAIBHBIN, KBAAPYIOIbHBIN U K-1-n
T.11. BKJIQJIBI.
40. TIpumeHeHne KBaHTOBOW XUMUH JUIS U3YUYEHUS] MEXaHU3MOB K-2-11
(OTOXMMHYECKHUX PEAKIIHH.
41. Onucanue BO30YKIEHHBIX MOJIEKYJI ITPH ITOMOIIX KBAHTOBOMH K-2-11
XVMUHU.
42. Tlonsitue 00 3IEKTPOHHOM U CITMHOBOM TJIOTHOCTH HA aTOMax
MOJIEKYJIbI, TOPsIAKaX CBA3EH, HHIEKCaX CBOOOTHON SHEPTHUH, MK-3-n
MOTEHIMAJIaX MOHU3AIMH MOJIEKYJISIPHBIX CHCTEM.
43. TlpuMeHeHne KBaHTOBOM XUMUH B (POTOXMMHUU M CLIEKTPOCKOIIUH. MK-1-t
44. Meton oBEpXHOCTEN MOTeHLIUaIbHOU SHeprun. [Ipumenenue ero IK-3-1
JUIsL OTIMCaHMS IPOIIECCOB B XMMHHU BBICOKHX YHEPIUil.
45. DnexTpoHHbIE CIIEKTpPhI noriouieHus. dGiayopecuennus,
dbocdopecteHus, MEPEHOC IHEPTUH HIEKTPOHHOTO BO30YKICHUS KaK K-2-u
METO/bI HCCIEIOBAHNS B XUMHUH BBICOKHX SHEPIHH.
46. Pacyer MHTErpajioB AUMOJFHOIO MOMEHTA MEPEX0Aa MEXKIY K-2-n
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PA3INIHBIMU SJICKTPOHHBIMH COCTOSAHUAMU OPraHNUYCCKUX MOJICKYI —
OCHOBA JUI CO3JaHUs TIPaBHiI 0TOOpa B POTODUZNIECKUX
(OTOXUMHUECKUX IPOIIecCaXx.

47. HeKChl peaKIIMOHHON CITOCOOHOCTH M OCOOCHHOCTH
UCTIOJIb30BAaHUS MX JUIS MIPEICKAa3aHUs PEaKIIMOHHON CIIOCOOHOCTH HK-1-t
OPTraHWYECKUX COCTMHECHHH B (POTOXUMUYECKUX PEAKITUSIX.

48. Meton ppOHTATBHBIX MOJIEKYJISIPHBIX OpOUTAaNeH, KaKk OCHOBA IS
U3y4YEHHsI OKUCIIUTENILHO - BOCCTAHOBUTEbHBIX PEAKLIUI IIK-3-h.
OPraHUYeCKUX COCIMHECHUM.

49. KoMIUIEKCHI ¢ IEPEHOCOM 3apsiia U UX POJIb B (POTOXUMHH.

" MnK-1-t.
OCO0EHHOCTH MX OMUCAHMS IIPU IIOMOIIM METOI0B KBAHTOBON XHUMHUH.

50. KBanToBasg XuMHA KaK METOIOJOTHUYECKast OCHOBA

o IIK-2-n
IUIa3MOXHUMHUYECKUX PEaKIIHii

5.2.2. TunoBbie TeCTOBBIE 3aaHUA JIs1 OlleHKH chopMupoBaHHOcTH kKomneTeHun [IK-1-n

3amanne 1. OxapakTepusyiite HanOoyiee MOAXOASIINE JJII XHUMHUU BBICOKHUX SHEPTUM METOJbI
BBIUMCIUTENHFHON KBAHTOBON XUMUHU.

3amanue 2. OxapakTtepusyite HanOoJiee MOIXOJAIINE JUIsl pacyeTa BO3OYKIECHHBIX COCTOSHUMN
MPOrpaMMHBIE KOMITJIEKChI KBAHTOBOM XUMHUHU.

3amanne 3. Onumurte BbIOOp akTuBHOrO mpoctpanctBa B Mmeroge CASSCF mpu pacuere
BO30YKICHHBIX COCTOSIHUH.

3amanue 4. OnummTe 0COOEHHOCTH KHHETUKH (POTOXUMUYECKUX PEAKITUH.

3ananue 5. OxapakTepu3yinTe UCIOIb30BAHUE TEOPETUUECKUX METOJOB XUMUU BBICOKUX IHEPTHIA
JUTS TIPOTHO3UPOBAHUS CBOMCTB (DOTOPE3UCTHBIX MACOK.

3ananue 6. ONUIINTE ANTOPUTM UCCIETOBaHMS MeXaHU3Ma (POTOXMMHUYECKON peaKkIMi METOAaMHU
KBAaHTOBOUW XMMUH.

3amanue 7. OnMIIMTE anTOPUTM HCCIEIOBAaHUS MEXaHW3Ma IUIa3MOXUMHYECKOW peaKInu
METOJIJaMU KBAHTOBOW XMMFH.

5.2.3. TunoBble 3a1aHus/321a41 1JIs1 OlleHKHU chopmupoBaHHocTH KomneTeHunu [MK-2-u

3amanue 1. OxapakTepusyilTe BBIYMCIUTENbHBIE CPEJICTBA, HAIIEAIINE MPUMEHEHHE B XUMHUU
BBICOKHX DHEPTUH.

3amanue 2. Oxapaktepusyiite HanOolee MOAXOJAIINE ISl pacdeTa BO3OY>KICHHBIX COCTOSTHHIMA
MPOTrpaMMHBIE KOMIUIEKCHI KBAHTOBOW XHMUH.

3aganve 3. Onumute BbIOOp akTUBHOro mpoctpanctBa B Meroge CASSCF mpu pacuere
BO30Y)KJICHHBIX COCTOSTHUM.

3ananue 4. OnumuTe 0COOEHHOCTH KMHETUKH (POTOXUMUYECKUX PEaKIUil.

3aganue 5. OxapakTepu3yiTe UCIOJIb30BaHUE TEOPETHUYECKUX METOJOB XUMHUHU BBICOKHUX SHEPTUN
JUTSI IPOTHO3UPOBAHUS CBOMCTB (DOTOPE3UCTHBIX MACOK.

3amanne 6. OMUIIUTE AITOPUTM UCCIIEIOBAHMS MEeXaHU3Ma (POTOXMMHYECKOW PEaKIIMd METOJaMHU
KBaHTOBOU XUMUHU.

3aganue 7. OnumMTe ajaropuT™M MCCIEAOBAHMS MEXaHM3Ma IUIA3MOXHMHYECKOW peaKkuu
METOJJaMHU KBAaHTOBOW XMUMHH.

5.2.4. TunoBsble 3agaHusA/3a1a4u U151 OlleHKH cpopmupoBaHHOCTH KomneTeHuuu [1K-3-1
3amanne 1. OnummTe NTpUMEHEHHUE METOI0B XUMHUHU BBICOKUX DHEPTUH B (PU3NUECKON XMMUH.
3ananue 2. OnuimuTe IpUMEHEHNE METOJ0B XMMHUH BBICOKUX SHEPIUil B OPraHUYECKON XUMUH.
3aganue 3. OnuimuTe TPUMEHEHUE METOJ0B XMMUM BBICOKUX SHEPIUH B HEOPraHUYECKON XMMUH.
3amanne 4. OnummTe NIPUMEHEHUE METOIOB XMMHUHU BBICOKUX YHEPTUH B OMOJIOTHH.
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5.2.5. TunoBwble 3aaHus/3a1a4u 1Jis olleHKU chopmupoBaHHocTH KomneTeHunu IK-3-n

3amanue 1. OnummTe TpUMEHEHUE METO/I0B XUMHUU BBICOKUX HEPTU B METUIIMHCKOM XUMUH.

3ananue 2. OnumuTe NIpUMEHEHNE METOJI0B XUMUU BBICOKUX SHEPTUil B MUKPOIJIEKTPOHUKE.

3a):[aHHe 3. Onwumure NPpUMCHCHUC MCTOJAOB XHMMHUHU BBICOKHX 3H€pI‘Hﬁ B TCEXHOJOTHU
MUKpPOPEAKTOPOB.

3ananue 4. OnuimuTe NpUMEHEHNE METOJJ0B XMMUU BBICOKHX 3HEPIUil B MaTEPUAJIOBEICHUU.

3amanue 5. Onumurte NPUMEHEHHE METOAOB XHMHU BBICOKHMX DJHEpPruil B Mojaudukanuu
MAaTEpHUAJIOB MPHU MOMOILM Ia30BOM IJIa3MBl.

3ananue 6. [IpuMeHeHre METOJJ0B XUMUU BBICOKUX SHEPTUi B IUIA3MOXUMHYECKOM CHUHTE3E.

5.2.6. TeMbl KypcoOBBIX padoT, 3cce, pedepaToB

1. IlpumeHeHrne METOI0B KBAHTOBOM XMMHUU JIJIs1 ONMCAHUS (POTOXUMHUECKUX PEaKLIUH.

2. [Ipumenenure METO10B KBAHTOBOM XUMUHM JIJIsl ONTMCAHUS IJIA3MOXUMHUYECKUX pEaKLUi.

3. IlpumeHeHrne MEeTOI0OB KBAaHTOBOWM XMMUU JIJIsl OMMCAaHUST (POTOPHU3MUECKIX TPOIIECCOB.

4. OcoOeHHOCTH MPUMEHEHHSI METO/1a TOBEPXHOCTH OTEHIIUAIBHON SHEPTUU IS OMHCAHUS
(hOTOXMMHYECKHUX PEaKIIHA.

5. OcobenHoCTH MOIETUPOBAHUS (OTOXUMHUUYECKON KHHETHKH.

6. Oco0eHHOCTH MOJICTTUPOBAHUS TUIA3MOXUMHUYIECKONH KHHETUKH.

7. IIposiBneHue TyHHENbHOTO 3 deKTa B XMMHUU BHICOKHX YHEPTHIA.

8. KBaHTOBO-XMMHUYECKOE ONKMCAHUE MOJIEKYJ B BO30YXIEHHBIX COCTOSHUSX.

9. [IpuMmeHeHre METOJOB XMMHUU BBICOKUX YHEPTUI U U3TOTOBICHUS U3AETUN
MUKPO3JIEKTPOHUKH.

6. YuyedoHo-MeToqMUYecKoe U HH(POPMALIMOHHOE o0ecTedeHue JUCIUTINHBI

TeOpCTI/I‘leCKaH IOATOTOBKA K J'Ia60paTOpHBIM 3aHATUAM U HpOMe)KYTOLIHOI\/’I aTTeCTallu MOXKET
OCYIICCTBIIATHCA IO CIICAYIOIIHUM JIMTCPATYPHLIM UCTOYHHUKAM!

6.1. Ocnoenasn numepamypa

1. x. baprpon, Jx. Koitn, Bo30yxaeHHbIE COCTOSIHUS B OpraHuyeckoil xumuu. M. Mup.
1978. 446 c.

2. B.U. Munkun, b.f. Cumkun, P.M. Munsie. Teopust ctpoenus monekyin. Poctos-na-Jlony.
®ennkc.1997. 560 c.

3. JI.A. I'pu6os, C.I1. MymrakoBa. KBanrosas xumus. M. FOpucts-I"apaapuka.1999.

4. T. Knapk. Komnetorepnas xumuss. M.Mup.1990.

5. .B. AbapenkoB, B.®. bparues, A.B. Tyny6. Hauana xBanToBOM Xumuu. M. Beicuias
mkona. 1989.

6. C.B. 3enenmnoB. BeegeHne B COBpeMEHHYIO KBAaHTOBYIO XHMHIO YdeOHOe mocoOue. H.
Hogsropoa, HHI'Y, 2006.

7. C.B. 3enennos. Beenenue B dpotoxummro. Yuednoe nocooue. Hmwkuuii HoBropoa: N3a-so
Huxeropoackoro rocynusepcurera, 2006. 183c.

8. C.B. 3eneniioB. ®oToOXUMHUECKHE PEAKIIMH OPTaHUYECKUX COEAUHEHUH. YueOHoe mocodue.
Hwuxnnit Hosropon: U3n-so Huxeropoackoro rocynusepcurera, 2007. 188c.

9. H.®. Crenanos. KBaHTOBass MexaHuKa 1 KBaHTOBas xumusa. M.Mup, 2001. 519c.

10. X. Okab6e. @oroxumust Manbix Mojekyi1 M. Mup, 1981. 504 c.

6.2. /lononnumenvnaa numepamypa

1. JI. Ironuke. KBanToBas xumus: Yuebd.mocooue.M.:Mwup. 1976.T.1.512 c.
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2. Beenenue B kBanToByto xumuto/ [lox pen.A.M.bpoackoro. M.:Mup, 1982. 264 c.

3. K.C. KpacHoB. Monekynsl U XUMHUYECKasi CBs3b: Yueb.nmocoOue.2-ew3a., nepepad.n
nonon.M.:Beicir.mk., 1984.275 c.

4. Tlomy>MmHupHYECKHE METOJbl pacuera 3MEKTpoHHOW cTpykrypbl: B 2 T./Ilom.pen. JIx.
Curana.M.: Mup,1980. T.1., rn.1,2.

5. C. ®yazunara. Mertoa moliekysipHbIx opOutaneit. M.: Mup, 1983.461 c.

6. T. Iluxok. DIEKTpOHHBbIE CBOMICTBAa apOMaTHYECKHMX M TE€TEPOLUKINYECKUX MOJIEKYI.
M.Mup.1969.

8. P. ®mappu. Kanroas xumus.M.Mup.1985

9. P. Mak-Bunu, b. Carxud, KBantoBas mexannka monekyn, M. Mup, 1972. 380 ¢

Y4eOHO-MeTOMYecKas JHuTeparypa JUisl JAaHHOM JAWCHUIUIMHBI HMMEETCS B HaJIMYUH B
INeKTpoHHO-0nbOmnoreynoit cucreme "ZNANIUM.COM", noctym K KOTOpPOW MpeaocTaBiIeH
crynentam. ObC "ZNANIUM.COM" copepUT NpoU3BEACHUS KPYIMHEHIINX POCCUNCKUX YUYEHBIX,
PYKOBOJIUTENCH TOCYHapCTBEHHBIX OpraHoB, IIperojaBaTeNieil  BeAyIIMX BY30B  CTpaHsbl,
BBICOKOKBIM()MITUPOBAHHBIX CIIEIUATUCTOB B pPa3NUYHBIX chepax OmsHeca. PoHa OHOMHMOTEKH
c(OpPMHPOBAH C Y4E€TOM BCEX M3MEHEHUH 0O0pa30BaTENIbHBIX CTAHJAPTOB M BKIIOYACT Y4EOHHKH,
yueOHbIe 1moco0us, MoHorpaduu, aBTOpedeparhl, JUCCEPTANHH, SHIUKIONCIUU, CIOBApH U
CIPAaBOYHHUKH, 3aKOHOATEIbHO-HOPMATUBHbIE JOKYMEHTBI, CHEIHAIbHbIE NEPUOIUUYECKUE HU3/IaHHs
U U3JaHMs, BBIIIyCKaeMble H3JaTelibcTBaMu By30B. B Hactosmee Bpems ObC ZNANIUM.COM
COOTBETCTBYET BCEM TpeOOBaHUAM (efepalbHbIX TOCYAAPCTBEHHBIX 00pa30BaTE/IbHBIX CTAHJAPTOB
Beicuiero oOpazoBanus (PI'OC) HOBOTO MOKOJICHHS.

VYuebHo-MeTOIMYECKass JUTepaTypa Ul JaHHOM IUCHMIUIMHBI MOXET ObITh HaiifieHa B
AIIEKTPOHHO-O0MOMoTeyHoi cucteme Mznarenscrea "JlaHp", 1OCTyN K KOTOPOH TakXkKe MPEI0CTaBICH
cryaentam. ObC M3natensctBa "JlaHp" BKiIOUaeT B ceOs AJIEKTPOHHBIE BEPCUM KHUT W3aTEIbCTBA
"Jlanp" W Apyrux BeOyUIMX H3JaTeNbCTB Yy4eOHOH NUTepaTyphbl, a TaKXXe JIEKTPOHHBbIE BEPCUU
NEPUOINIECKAX M3JaHUH 110 ECTECTBEHHBIM, TEXHHYECKMM M TyMaHUTapHbIM Haykam. OBbC
NznarensctBa "Jlanp" oOecmeunBaeT JOCTYN K Hay4yHOW, y4eOHOW muTeparype M HAay4HBIM
NEPUOTUICCKAM H3IaHUSM 110 MAKCUMAIBHOMY KOJIMYECTBY MPOQIIIEHBIX HAITPABICHHA.

7. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne T CUUIIMHBI

Jns o0ydeHHs CTYACHTOB Ha3BaHHOM JUCLUIUIMHE MMEIOTCS B HAJIMYUM CIHElHaIbHbIE
KaOMHETHl ¢ HeoOXoauMbeiM oOopynoBanuem (105a, ayn. 308, 306-6, 5 xopmyc). MarepuanabHO-
TEXHUYECKOe oOecleyeHne JICKIMOHHBIX 3aHATUNA: BHJEOMPOEKTOP, HOYTOYK, MEPEHOCHOM HJKpaH,
MIPOEKTOp, A0CKa, Oymara ¢popmara A0, ¢pioMacTepsl.

Nmeercss BeuMcIuTeNnbHBIN KiacTep (K.3060), HAa KOTOPOM YCTaHOBIJIEHBI MPOrPaMMBbI IS
NPOBEICHUS BEIYMCIUTEIBHBIX paboT: Gamess (cBoOoaHO pacmpocTpansemas), NWChem (cBo6oaHo
pacnpoctpansiemasi), Avogadro (cBobomHo pacnpoctpansiemas). Mimeercs TMIIeH3MOHHAs pOrpamMMa
Gaussian-03. HMwmeercs Bbixom B cetb MurepHer. IMeercs [OCTyn Ha CyNepKOMITBIOTED
«JlobaueBckuii», Ha KOTOPOM YCTaHOBJEHBI mporpammubie Komruiekcel NWChem (cBoGomHO
pacrpoctpansemast mporpamma), Avogadro (CBoOOIHO pacrpocTpaHseMas IporpaMma).
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[Iporpamma coctaBnena B coorBercTBuH ¢ TpeboBanusMu ®I'OC BO ¢ yyeTom pekoMeHaammit
n OIIOII BO no Hampasnenuto noarotoBku 04.03.01 — Xwumwusi, HanpaBlI€HHOCTb «XHUMHUSA U
MaTepUaIoBEICHUE.
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