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Mporpammy ovcumnnuHbl paspabotan(a)(n) HayyHblA COTPYAHUK, K.H. Magxugos T.U. HUAN
XeMonHgopmaTtmka 1 MonekynsapHoe mogenmposaHue Xummyecknin nHctutyT um. A.M. Bytneposa ,
Timur.Madzhidov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbio 0CBOEHUS ONCLUMMVHBI SBSIETCS MOMyYeHNe Te0PeTUYeCcKmxX 3HaHUM O COBPEMEHHbIX
npencTaBneHnsx KBaHTOBOW XMMUK, O MeTodax pacyera npoCcTpaHCTBEHHOW N 3/1IEKTPOHHOM
CTPYKTYpbl MOMEKYS, @ TakXe NpuobpeTeHne yMeHnii 1 HaBblkoB paboThbl C KOMMNeKcamm
KBaQHTOBO-XMMNYECKMX NpOorpamMM 05 peweHns 3anad, CTosawmx nepen TeopeTnyeckon m
aKCnepuMeHTanbHOM XMMNYECKOM HayKoM.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnmHa BkntodeHa B pasgen " 51.B.0 0.2 OucunnnnHel (Mogoynm)" OCHOBHOM
obpasoBaTtenbHol Nnporpammbl 04.04.01 Xumms n oTHoCUTCS K 06s3aTeNbHbBIM ANCLMNIVHAM.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

JducumnnmHa oTHOCUTCA K Bapl/IaTVIBHOVI 4yacTu umkna gucumnnvH b1.

MpenonaBaHne onnpaeTcsl Ha OCHOBHbIE pa3aenbl 0bLWeHayYHbIX AUCUUNINH, NpuobpeTaeMbix B
X04e N3y4YeHusl cneayowmx QUCLUMnInMH nporpamMm bakanaspuara 1 cneuvanuTeTa: Boiclas
mMaremaTuka, pusnka, HeopraHmdeckas xumms. lNpenogasaHne OUCUMMNAVHBLI ONUPAETCS HA 3HAHUS,
nony4yeHHble CTyaeHTamMn B Xo4e naydeHns gucunnnmH 'Marematnyeckmne metoapl B xummn', 'OCHOBBbI
xummm'. 'OCHOBbI KBAHTOBOI XUMUW' AaeT 3HaHUSI, HeOOXOOUMbI ONS U3YHEHUSI AUCLIMMNIIVH
'MonekynsapHoe moaenmpoBaHue', 'XeMonHgopMaTuka', 'OnekTpoHHas n NPoCTPaHCTBEHHAS
CTpyKTYypa monekyn', 'dunsnyeckme MeTonbl NCCNeaoBaHNS OpraHMYeCcKnx coeguHeHNn',

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEeHUNN:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OK-1 nonxeH obnagatb CNOCOOHOCTbIO K aBCTPaKTHOMY MbILNEHNIO,
aHannay, cuHtesy (OK-1);
OK-3 nonmxeH obnagartb rOTOBHOCTLIO K CaMOpPa3BUTUIO,
(0bWweKynbTypHbIE camopeanuaaumu, UCNonb30BaHMI0 TBOPYECKOro NoTeHumana
KOMreTeHuun) (OK-3).

B pe3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

- OCHOBHbIE COBPEMEHHbIE METOAbl KBAHTOBOW XUMUU (HEAMMMPUYECKME N MONY3IMNUPUYECKIME
MeToAbl, TEOPUIO GOYHKLIMOHANA NAOTHOCTN),

- UIMeTb npeactaBneHns o I'IpVI6ﬂI/I)KeHV|$|X n oonyweHunsax, NCrnoib30BaHHbIX MNMpu pa3pa60TKe 3TNX
MeTon0B,

- UMETb NpeacTaBneHns 06 orpaHNYeHNsIX 1 BO3MOXHOCTSX pasHblX METOAOB AN MOAENNPOBAHNS
9NEKTPOHHOW CTPYKTYPbI U XMIMUYECKMX peakLmit

2. IONXEH yMeTb:
- onpenensite HeobxoANMy MHCOOPMALIMIO AN pacyeTa 3NeKTPOHHON CTPYKTYPbl MONEKYN U
aHann3nposaTtb AaHHbIe PacyeToB;

- OPUEHTUNPOBATLCA B OBLWINPHON NUTepaType, MCNoNb3ytouel AaHHbIe KBaHTOBO-XMMNYECKUX
pacyeToB
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3. OONXeH BnageTb:

HaBbIKaMW:

- KBAHTOBO-XMMNYECKMX PacHeTOB (PUINKO-XMMNYECKMX XapaKTEPUCTUK BELLECTB;
- KBAHTOBO-XMMNYECKOro MOOEeNMpoBaHNS XMMNUYECKUX peakLnia

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPUMEHATb NONYYEeHHble 3HAHWNS HA MPaKTUKe A5 PeWeHns TeOPETUYECKUX 1 NPUKIaAHbIX 3aaad

4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI 9K3aMeH BO 2 CeMeCTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HUX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONM4ecTBo Onst Aonycka K 3adeTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuTENBHO" (YAO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yachbl
Paagen ayauTOpHOM paborThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N ﬂ.ulc\:nuunnuubll CemecTp|. o cTpa (B yacax) 3{( ou‘rpg?mp
oAyn4 Nex ImI'Ipal(wmecmeJ1a60parop|-u>|e
. 3aHATUSA paborbl

Tema 1. KBaHTOBas
1. xummsa. Ontnummnsaums 2 1 2 2 0

reomeTpumn

Tema 2. KBaHTOBas YCTHbIV onpoc
2-|vexarmka 2 2-3 4 2 0

Tema 3. MpubnunxeHns y
3.|KBAHTOBOW XNMUW. 2 3 2 0 0 YCTHbI onpoc

Meton Xaptpw.

lMncbMeHHoE

Tema 4. MeTon nomatHee
4. Xaptpu-doka 2 4-5 2 4 0 3ajaHve

Tema 5. basucHble KoHTponbHas
5.|Habopbl n 2 5-7 4 4 0 paboTa

ncesnonoTeHumnansl.
6. Tema 6. OnekTpoHHbIE 5 2.8 5 4 0 YCTHbI onpoc

XapakTepucTukun

Tema 7.

[Monyamnupuyeckme YCTHbIN onpoc
/. MEeTOobl KBAHTOBOW 2 9 2 2 0

XMumn
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N .D.VIKIIL‘I.)VIHJ',I.II/;I'HI::I/ CemecTp cemecTpa (B yacax) ‘I'( ompfﬁn ﬂp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 8. MeToabl yyeTta

9N1EeKTPOHHOM KoHTponbHas
8.[koppenauun. Metoabl 2 10 2 2 0 pabota

Teopuu pyHKUMoHana

NIOTHOCTW.

Tema 9. BoinonHeHne n TBopyeckoe
9.[3awmTta npakTnyeckom 2 11 0 2 0 3apaHve

paboTbl.

Tema . NToroeas Ok3ameH
. 2 0 0 0

doopma KOHTpons

Ntoro 20 22 0

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. KBaHTOBag xumunsa. ONnTuMmn3sauusa reomeTpumn
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

TeopeTnyeckas xumus. NprumeHeHne KBaHTOBOM XUMUN.[10BEPXHOCTb NOTEHLMANTbHOM SHEPrnn.
OnTuMmsaums reoMeTpun: oNTUMM3auns HyneBoro nopsaaka, onTMMmn3auns nNepeoro nopsaka
(MeToL cKOpewLero cnycka, MeTog CoOnpsXeHHbIX rpagneHToB), ONTUMM3aLmns BTOPOro nopsaka
(MeTon HblotoHa-PadpcoHa, kBasuHbloTOHOBCKME MeToabl, MeTon GDIIS), kputepun cxoommocTu.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Tema NpakTMyeckoro 3aHATUS - ONTUMU3aLUNS reOMeTPUn MONEKybl.
Tema 2. KBaHTOBasi MexaHuKa

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[MocTynaTbl KBAHTOBOW MexaHuKW. YpaBHeHve LpennHrepa ong atoMos 1 Monekyn. JInHenHble
oneparopsbl. CylwectsoBaHME BOMHOBON QOYHKLMMW, UBMEPSEMbIE BENNYMHbI, CPEOHNE 3HAYEHMUSA
don3n4eckunx BenuymH. lNpuHumMn cynepno3mumm coctosHui. PelweHre 3a0a4m 0 COCTOSHUSX
OLHO3MEKTPOHHOro aroma. Yrnosas v pagunanbHas 3agadv: cpepmyeckme n paguanbHbie yHKUUK;
opbutanu s-, p-, d- TMNa; paananbHble YHKUMM pacnpeaeneHunst 3NeKTPOHHON NNOTHOCTH.
[MpYHUUN aHTUCMMMETPUYHOCTH.

npaktnyeckoe 3aHsitne (2 4aca(os)):

CeMI/IHapCKOG 3aHATUe, OUCKYCCUS Ha TEMY: ONTUMU3ALMNSA reOMEeTPUM N ee POJib B KBAHTOBOM
XUMUN.

Tema 3. MpubnuxeHus kBaHToBoM xumun. Meton Xaptpw.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MocTpoeHne NpPUBNMXEHHbBIX PELEHNA 3NEKTPOHHOrO ypaBHeHus. MNpnbnuxeHne
BopHa-OnneHreiimepa. OpbuTanbHoe npubnuxeHue: npubnuxexHne XapTtpw.

Tema 4. Meton Xaptpu-doka
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

LHetepmnHaHT Cnaittepa. Meton Xaptpu-doka: obwas naes, meton Xaptpu-doka ons cuctem ¢
3aKpbITbIMK U OTKPbITbIMKA 0Bonoykamn. PeweHune ypaBHeHnin XapTpu-doka: YNCNEHHOE peLleHNe,
nogxon MO-JIKAO, npouenypa camocornacosanus nons (SCF).

npakTudeckoe 3aHsitne (4 yaca(os)):

Tema npakTnyeckoro 3aHATuS - Cnonb3oBaHne Mmetoga Xaptpu-doka.
Tema 5. BaancHble Habopbl U NCeBAONOTEHLMaNbI.

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):
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MoHsiTHe 6a3ncHoro Habopa. CnatepoBckuin Tvn opbutaneii (STO). Mayccos TN opbuTtanei
(GTO): STO-nG, nonnoBckune 6asmcbl, 4AHHUHIOBCKME 6a3unchl. XapTpu-0OKOBCKUIA npeaern.
AdphekTUBHbIE MOTEHUMANbI aaep (ncesnonoTteHumansl). Hay-Wadt. CynepnoaunumoHHas owwnbka
6asncHoro Habopa.

npakTnyeckoe 3aHsitne (4 4aca(os)):

Tema npakTnyeckoro 3aHaTus - Bblbop 6a3ncHoro Habopa Ass pacyeTos.
Tema 6. SNeKTPOHHbIe XapaKTepuCcTUKu

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

ONEKTPOHHbIE XapakKTEPUCTUKWN: SNEKTPOHHASA NIOTHOCTb, 3NEKTPOHHASA 3aCeNeHHOCTb, MaTpuua
MNOTHOCTW, SNEKTPOCTaTMYeCKkmii notTeHuman. MannnkeHOBCKU aHannu3 3aceneHHOCTEN:
3aceneHHocTb atoma no Mannukeny, 3aceneHHocTb CBA3n No Mannukeny, HegocTaTtkm MeTona
Mannukena. pyrue metoabl pacyeta 3apsaa. AHann3 3aceneHHOCTM Ha OCHOBaHUN
3NeKTpoCTaTN4eckoro noTeHumana

npaktnyeckoe 3aHsitne (4 4aca(os)):

Tema nepBoli NpakTUYeckoi paboTbl - aHaNM3 3apPsA0BOr0 U ANEKTPOHHOrO pacnpeneneHus, Tema
BTOPOW paboThbl - UICNONb30BAHNE TEOPUW AaTOMOB B MONEKYNE.

Tema 7. NMonyamnupunuyeckmne MeToabl KBAHTOBOM XUMUMN
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Teopus nonyamnupuyecknx Metogos. NHTerpan nepekpbiBaHns. [ByxanekKTpOHHbIE UHTerpanbl -
BUAbI NPUbnxeHunin. MNMpnbnnxeHns, NCNonb3yemble B NOMy3aMNMPUYECKMX METOAAX.
MpeHebpexeHne OByxaTOMHbIM AndocdepeHumnanbHbiM nepekpbiBaHnem: metoabsl MNDO, AM1, PMS.
OrpaHunyeHus, obwwme ona MNDO, AM1, PM3.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema I'IpaKTVI‘-IeCKOI7I paGOTbI ? npenckadaHme CTPyKTypbl N pa3NYHbIX 3HeEpPreTtn4ecknx
XapakKTepucTnK CNOXHbIX CTRPYKTYP C NCMOJIb30BaHMEM MONTySMNNPU4eCKmnx Metonos.

Tema 8. MeToabl yyeTa aneKTpoHHOM Koppensauun. Metoabl Teopun pyHKLMOHanNa
NNOTHOCTW.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MeToabl y4eTa aneKkTPOHHOW KOppensumm: obMeHHas Koppensums, KynoHOBCKast KOpPENsiLms.
MeToabl Teopun tpyHkumoHana nnotHocTn. OcHosHasa nges DFT. Teopema cywecTBoBaHUS
XoaHbepra-KoHa. ?JlokanbHble? doyHKkumnoHanbl (LDA). ?HenokanbHble? dpyHkumoHanbl (NL).
MmbpuaHble pyHKUMOHaNbl. OddekTMBHOCTb MeTonoB DFT.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema npakTnyeckor paboTbl - pacyeT SHeEpPrum 1 NapameTpoB CTPYKTYPbl MONEKYN C
MCNONMb30BaHNEM NOCT-XapTPUPOKOBCKMX METOLOB B Nporpamme Gaussian, cpaBHeHue
pesynbTaToB C AaHHbIMU MeTonda XapTpu-doka 1 9KCNepuMeHTOM.

Tema 9. BoinonHeHue 1 3awimTa NpakTUYECKOn paboThbl.
npaKkTudeckoe 3aHsitne (2 yaca(os)):
BbinonHeHue 1 3awmrta npakTM4eckon paboTbl (TBOPYECKOE 3aaaHme).

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Buabl
N Pa3nen Cemect Hepens | camocTostensHon [TpyA0eMKOCTb ;%%%:L:‘T’:;Ef:g;
AducumnnuHel pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 2. KBaHTOBas NoAroToBKa K .

2. : 2 2- 2 YCTHbIA
MexaHuka 3 YCTHOMY Onpocy c onpoc
Tema 3. MpubnuxeHus

o noaroToBka K -
3.|KBAHTOBOW XMMUW. 2 3 nggMo or? oc 2 YCTHbI onpoc
MeTton Xaptpw. y y onpocy
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
noAroToBka [MncbMeHHoe
Tema 4.
4. Xe a 4. Meton 2 4-5 |oDomaluHero 4 JomalHee
apTpu-doka
3anaHug 3apaHue
Tema 5. basucHole NoOAroToBka K

5.|Habopbl © 2 5-7  |KOHTPONbHOM 6 K;)g;gganaﬂ
nceegonoTeHUmnansl. paboTte P
Tema 6. ONeKTPOHHbIE NnoAroToBKa K y

6. XapakTepucTukm 2 -8 YCTHOMY Onpocy 2 YCTHbiiA 0npoc
Tema 7.

Monyamnupnyeckue NoAroToBka K .

7. - 2 2 YCTHbIN on
METOLbl KBAHTOBOM 9 YCTHOMY ONpocy c onpoc
XYIMUK
Tema 8. MeTonbl yyeTa
9NEKTPOHHOM noaroToBska K

8.[koppenauun. Metoabl 2 10  |KOHTPONbHOM 4 Kgg;gganaﬂ
Teopun pyHkLMoHana paboTte P
NMOTHOCTW.

Tema 9. BbinonHeHne n NoOAroToBka K

9.|3awmTa npakTrnyeckom 2 11 |TBOpYECKOMY 8 ;I'asgg:ﬁgme
paboTbl. 3aaHunio
WNtoro 30

5. ObpazoBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHblEe hopMbl 06yUYeHUs

- NeMOHCTpaumnern cnanoos ¢ NPMMEHEeHNEM MyNbTUMEOANNHON TEXHUKN,

- ipoBeaeHne KBaHTOBO-XMMMNYECKOro MmooenmnposaHna pa3/indyHbiX XMMNYECKNX CUCTEM C
ncnonb3oBaHMeM CoBpeMeHHOro nporpamMmHoOro oﬁecnequMH,

- NPOBEAEHME YCTHbBIX ONPOCOB U ANCKYCCUIA MO TEMAM NEKLNNA,
- BbINOMHEHNE TBOPYECKMNX 3a4aHWIA 1 YTEHUE LOKNAA0B MO pe3dynbTaraM X BbINOMHEHNS,
- UICNONb30BaHNE MHTEPHET-PECYPCOB A/151 MOMCKA BAXHON PakTUYECKON MHpopMaLN.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJIS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. KBaHTOBas xumuns. ONTUMM3auusa reomeTpmumn
Tema 2. KBaHTOBasi MexaHuka
YCTHbI ONPOC , NPMMEPHbIE BOMPOCHI:

[MpoBeneHne ycTHOro onpoca no Mmatepuanam nekuum " Tema 2. KsaHtoBast MexaHuka" Tembl
BOMPOCOB ONS TEKYLLEro KOHTPONs: PyHKLMSA COCTOSAHWIA 1 onepaTopbl HAbNoaeMbIX.
CraumnoHapHoe ypaBHeHue LpeaouHrepa. OCHOBHble CBONCTBA BOMHOBbLIX (OYHKLMA. HOpMMpoBKa
BONHOBbIX CPYHKLMA. DPMUTOBbI OrepaTopbl, X COBCTBEHHbIE 3HAYEHMS N COBCTBEHHbIE GOYHKLINN.
PasnoxeHwne no 6asucy. VIamepeHusi B keaHToBOM MexaHnke. OgHoMepHoe ABuxXeHne. 3ajada o
rapMOHNYEeCKOM ocuunnaTope. AToM Bogopoaa.

Tema 3. MpubnuxeHus kBaHToBOM XMMun. Metop Xaptpm.
YCTHbI ONpOC , NPUMEpPHbIEe BOMPOCHI:
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MpoBeneHne yCTHOro onpoca no matepuanam nekumm " Tema 3. MpnbnnxeHns KBAaHTOBOWN XUMUN.
MeTton XapTpu. " TeMbl BONPOCOB ANs TEKYLEro KOHTpons: MNocTpoeHne npubnmxXeHHbIX pelleHnii
3NEKTPOHHOro ypaBHeHus. MpnbnuxerHne bopHa-Onnexrelimepa.OpbutansHoe NpubnmxeHve:
npubnnxeHne Xaptpu.

Tema 4. MeTon XapTtpu-doka
lMncbMeHHOE gomallHee 3afaHue , MpUMEpPHbIE BOMPOCHI:

KomnbioTepHoe MooennpoBaHne CTPYKTYpbl Manbix MONEKY C NCNONb30BaHNEM MeToaa
XapTpu-®doka. MMHMMU3aLmMsa aHeprum, CpaBHEHMEe pacyeToB C 9KCNepuUMeHToM. AHanums
3NEKTPOHHOro pacnpeneneHns - XapakTepucTuk MONEKYNsSpHbIx opbutanei, 3apsnos.

Tema 5. BasncHble Habopbl U NceBAONOTEHLNanbI.
KoHTponbHas pabota , npuMepHble BONPOCHI:

lMpuMepHoe 3aaaHne ons KOHTPONbHOM paboThl: 1.PaccunTarite MeToaoM XIOKKENs B T-31EKTPOHHOM
NPUBNVXEHNN MONEKYNy METUNEHWNLMKNONPONeHa. Hapucyinte ypoBHM U CUMMETPUN MONEKYNSPHbIX
opbutaneii. SiBnsetcs nu ata Monekyna apomMatuyHon? 2. 3anuwuTe, Kak BbirsauT OeTEPMUHAHT
Cnantepa ons npenctaBneHHoro pacnpeneneHms anektpoHos no MO ypoBHSIM B OrpaHnyeHHOM
meTone Xaptpu-doka onsg oTKpbITbix 060n04ek. OanHaKoBble N 3TO AeTePMUHAHTbLI? Kakon Bug,
SNEKTPOHHOW Koppenauumn ns-3a aToro Bo3Hukaet? 3. MNpencraBneH NonnoBckuii 6a3ncHbIn Habop
ons yrnepoga v sogopoga. Kakoi ato 6asucHbiin Habop? KoppekTHo nu ByneT ero ncnonb3osaTtb
ONS pacyeTa aHMOHa LUMKNONPONeHnnna?

Tema 6. OnekKTpOHHbIE XapaKTepUCTUKMN
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

[MpoBeneHme yCTHOro onpoca no marepuanam nekumm "Tema 6. SNeKTPOHHbIE XapakTepucTukmn".
TeMbl BONPOCOB Ans Tekywero KOHTpons: OCHOBHble NOHATUS Teopun "ATOMbI B Moniekynax"
Benpgepa. OnekTpoHHbIE XapakTEPUCTUKN: 3NIEKTPOHHAS MAOTHOCTb, NEKTPOHHAs 3aCENEHHOCTb,
mMaTpuua NNOTHOCTU, dNEKTPOoCTaTU4eCKniA noTeHuman. MannmkeHoBCKUA aHanm3 3aceneHHOCTEN.
AHanns 3aceneHHOCTN Ha OCHOBaHMM SNEKTPOCTaTU4eCKOro noteHumana

Tema 7. Monyamnupuyeckme metToabl KBAaHTOBOW XUMUU
YCTHbI onpoc , NpyMepHble BONPOCHI:

[MpoBeneHne ycTHOro onpoca no Marepuanam nekuuu "lMonyamnupuyeckmne MeTonbl KBaHTOBOWA
xvMumn" TeMbl BONPOCOB A5 TeKyLWero KOHTpons: KpaTtkas xapakTepucTtmka nonyamnupuyeckme
MEeTOLbl KBAHTOBOM XUMuK. MNpubnnxeHne Hynesoro AudppepeHLmnanbHoro nepekpbiBaHms.
MapameTpuraauuns nonyamMnmpruyeckmx MeTonos. [peHebpexeHne AByXaTOMHbIM
andbpepeHumanbHbiM nepekpbiBaHem: Metoabl MNDO, AM1, PMS3.

Tema 8. MeToabl yyeTa 3neKTPOHHOW Koppensuun. Metoabl Teopumn pyHKLMOHaNa NNOTHOCTM.
KoHTponbHas paboTta , NpuMepHbie BOMPOCHI:

MpumMepHoe 3aaaHne ans KOHTPObHOM paboThl: 1. B yem 0TInums nokanbHbIX OT HENOKaNbHbIX
PYHKLIMOHANOB TEOpUUN dPyHKLUMOHaNa nnotHoct? 2. Kaknm 06pasom MOXET reccuaH 3neKTPOHHOW
NAOTHOCTW MCMONb30BATLCS 415 aHaNM3a NPUPOLbl XMMUYECKOon cBA3n? 3. KOpPEKTHO Nu
NCMNoNb30BaTb NOMYAMMMPUYECKME METOAbI ONS pacyeToB CUHINETHOro knucnopoga O27? Moyemy?

Tema 9. BoinonHeHue 1 3auimTa NpakTMYECKon paboThbl.
TBopyeckoe 3agaHue , NpUMepPHbIE BOMPOCHI:

[MpuMepHbIn BapuaHT TBOpYECKOro 3agaHns: CornacHo sKCnepuMeHTanbHbIM AaHHbIM, XMMUYeCckme
COBWI NPOTOHOB 3TaHONA B Pa3NnyHbIX MANOMONSPHbIX PACTBOPUTENSX PACMONOXEHbI 06nacTu:
meTtunbHag rpynna - 1.25 m.a. (CDCI3), 0.96 m.a.(C6D6) metuneHosas rpynna - 3.72 m.4.(CDCI3),
3.34 m.0.(C6D6) xmmMmyeckne caBurv yrneponoB - B obnactu: MetunbHas rpynna - 18.41 m.a.
(CDCI3), 18.72 m.a. (C6D6) meTuneHosas rpynna - 58.28 m.g. (CDCI3), 57.86 m.a. (C6D6)
MNepebepute HECKONBKO METOAO0B PACHETOB XMMUYECKMX CABUIOB - HECKONbKO MeToaoB DFT u
6asuncHbIX Habopos. OAMHAKOBO NN XOPOLIO BOCNPOU3BOASTCA XMMUYECKNE CABUTM yrnepoaa u
Bopopoaa? Kak Bnusiet 6a3nc Ha TOYHOCTb pacyeTa XuMmyeckmnx casuros? MNMposeannTe pacyet ¢
NCcnonb3oBaHneM 6as3nMcHOro Habopa, COCTOSAWErO TONLKO U3 MPUMUTUBHbBIX FraycCnaHoB. Hackonbko
TOYHO BOCMPOM3BOAATCS Xapaktepnctmkn? Mpeanoxumnte cnocob kak MOXHO 6onee TOYHOro pacyeTa
XMIMUYECKMX COBUIOB.

Tema . UToroBasi oopma KOHTpOns
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MprMepHble BONPOCHI K 9K3aMeHY:

Bonpochkl k ak3amMeHy 1 KOHTPOsbHbIM paboTam:
1. OCHOBHbIE MPUHLIMMNbBI KBAHTOBOW MEXAHWKM.
2. OpMUTOBbI ONepaTopbl, NX COOCTBEHHbIE BEKTOPbI M COOCTBEHHBIE 3HAYEHUSI.

3. Knaccngounkaums anekTpoHHbIX COCTOSIHWIA MONEKYN W Knaccudoukauust MonekynsipHblx opbutanei
No CUMMETPWU; curma- u - opbutanu.

4. YpasHeHue WpepnuHrepa: BpeMeHHoe 1 cTaumoHapHoe.

5. BoooponononobHele opbutanu, rpadomyeckoe npeactaBieHne nx pagnanbHbiX U yrno-BbiX
yacTen.

6. MpnbnuxeHns, ncnonb3yemble Npu pelweHnn ypasHeHus LWpenmHrepa.

7. OpHO3NEeKTPOHHOE NpubnuxeHne. MpUHLMN TOXAECTBEHHOCTY YacTuL, U NpuHUmMn Maynu.
Onpenenutens Cneitepa.

8. MeTon Xaptpu-doka. doknaH, KynoHOBCKME 1 0OMEHHbIE onepaTopbl.
9. Mpubnuxexne MO JTIKAO.

10. MNoHsiTne H6asncHoro Habopa; opbutann Cneiteposckoro 1 Mayccosoro Tuna. Moneky-nsipHble
NHTerpanbl.

11. Cnocobbl yyeTa anekTpoHHow koppensaunn. KoHdurypaumoHHoe B3anMoencTame.
12. Obwme NonoxXeHns Teopun Bo3MylleHnin. Teopus BoamylweHunin Mennepa-Inecce.
13. Teopus pyHkumoHana nnotHocTn (DFT).

14. KOHTUHYanbHble MOogenu onncanns cpenpl. PeaktneHoe none OH3arepa.

15. Mogenb nonspn3yemMoro KOHTUHyyma.

16. Teopus "ATombl B MOnekynax".

17. lNoHaTne MonekynapHoro rpada.

18. Obwme npencrasneHns 0 NONyaMNMPUYECKNX METOLAX KBAHTOBOW XUMUN.

19. MonHoe npeHebpexeHne andgepeHumanbHbiM nepekpoiBaHmem (CNDO).

20. MpeHebpexeHne nByxaTOMHbIM AndbdepeHumanbHbiM nepekpbiBaHnem: metogsl MNDO, AM1,
PM3.

21. Bbibop aiekBaTHOrO pacHeTHOro NPMONNXEHNS ANs pacyeTbl OUINYECKMX XapaKTepu-CTuK.
22. PacyeTbl MarHMTHO-pe30HaHCHbIX NapaMeTpos.

23. PacyeTbl AunonbHbIX MOMEHTOB 1 MONEKYNSPHBIX NONSAPU3YEMOCTEN PasHbIX NOPALKOB.

24. AHanna 3aceneHHOCTEN; pacyeT 3apsa0B HAa aToMax U NOpPsiAKOB CBSA3EN CBA3ENA.

25. MooenupoBaHve XMMUYeCKux peakumi.

26. [NoHATME NOBEPXHOCTY MNOTEHUMANBbHON 3HEPrMm N KOOpANHATbI peakLumnu.

7.1. OcHOoBHas nuTteparypa:

1. Umpenbcon, B.I'. KBaHTOBas xumns. Monekysbl, MONEKyNsipHble CUCTEMbI U TBEpable Tena.
[OnekTpoHHbIN pecypc] - OnekTpoH. aaH. - M. : UapatenbcTBo 'Jlabopatopust 3HaHuiA', 2014. - 522 c.
- Pexxum poctyna: http://e.lanbook.com/book/66357

2. Kannan W.I'., MexmonekynsipHble B3anmMonenctens. dunsundeckas nHTeprnpertaums,
KOMMNbIOTEPHbIE pacyeTbl U MOOENbHbIE NOTEHLMANbI. [ONEKTPOHHbIA pecypc] - DNEeKTPOH. AaH. - M. :
N3patenbctBo 'Nabopatopus 3HaHuit', 2014. - 397 c. - Pexum poctyna:
http://e.lanbook.com/book/66358
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3. Maitep, N. N3bpaHHble rnaBbl KBAHTOBOW XUMMW: AOKa3aTenbCcTBa TEOPEM U BbIBOA CDOPMYII.
[OnekTpoHHbIN pecypc] - DnekTpoH. aaH. - M. : MapatenbcTtBo 'labopatopust 3HaHwuiA', 2014. - 383 c.
- Pexxum pgoctyna: http://e.lanbook.com/book/50535

4. Koyenaes, b.U. KeaHToBas Teopus : koHcnekT nekumii / B. . Kovyenaes ; KazaHcknia
doenepanbHbln yHuBepcuteT, VIH-T domanku, Kad. Teopet. domsunku. - 2-e nsg. - KasaHb: KazaHckuin
yHusepcutet, 2013. - 222 c.

5. XemMonHpopmatmka 1 MonekynsapHoe MoaenMpoBaHne: OUCTaHUMOHHbBIN KypC AN CTyAEeHTOB
H6akanaepuaTa n Maructpartypbl HanpaeneHms nogrotoeku: 020100 'XuMus' [DNeKTPOHHbIN
obpaszoBaTtebHbIii pecypcl/Xummyeckuii MHCTUTYT UM. A.M. ByTnepoBa, kadpenpa opraHn4eckoi
xumunmn/ Maoxunnos T.W. - KasaHb: KazaHcknin penepanbHbiin yHusepcutet, 2013. -URL:
http://zilant.kpfu.ru/course/view.php?id=376

7.2. lononHutenbHasa nuteparypa:

1. Wnonbckuin, 9.B. AToMHasa domsmka. Tom 2. OCHOBbI KBAHTOBOW MEXAHUKN N CTPOEHUE
3NEeKTPOHHON 060104KM aTtoMa: y4ebHUK [DnekTpoHHbIA pecypc] / 9.B. Lnonbckuii. - nekTpoH. aaH.
- CN6. : NaHb, 2010. - 442 c. - URL: http://e.lanbook.com/books/element.php?pl1_id=443

2. Mapxunos, T./. BeeneHue B xeMonHdpopMmatuky: y4eb. nocobue. Y.1. KomnbtotepHoe
npenctasneHue xummyeckunx ctpyktyp / T.. Mapxunos, N.W. Backun, U.C. AHTunuH, A.A. BapHex.
- KasaHb: KazaH. yH-1, 2013. - 174 c.

3. Magxwnnos, T./. BeeneHne B xemonHgopmatuky: yueb. nocobue. H. 2. Xumnyeckme 6asbl
naHHbix / T.N. Magxungos, V.. BackuH, A.A. BapHek. - Ka3zaHb: I3a-8o KasaH. yH-Ta, 2015. - 188
C.

4. BackvH, V.. BeepeHune B xeMomHbopmMaTmky: y4eb. nocobue. Y. 3. MooennpoBaHue
‘cTpykTypa-ceoncteo' / .. BackuH, T.V. Mapgxunnoos, A.A. BapHek. - KasaHb: 13a-80 KasaH. yH-Ta,
2015. - 304 c.

5. N6parumos, .M. OCHOBbI KOMMbLIOTEPHOrO MOAENNPOBAHMNSA HAHOCUCTEM : y4ebHOoe nocobure
[OnekTpoHHbI pecypc] / .M. Ubparnmos, A.H. Koswos, K0.®. Hazapos. - SnekTpoH. gaH. - Cl16. :
Nanb, 2010. - 377 c. - URL: http://e.lanbook.com/books/element.php?pl1_id=156

7.3. UHTepHeT-pecypcCbl:

basa naHHbIx Spectral Database for Organic Compounds (SDBS) -
http://riodb01.ibase.aist.go.jp/sdbs

basa naHHbix NIST Chemistry WebBook - http://webbook.nist.gov/chemistry

basa naHHbIX pe3ynbTaToB KBaHTOBXMMUYecknx pacyetoB Computed Property Data Base for
Molecules (CPDB) - http://riodb.ibase.aist.go.jp/cpdb/index_e.html

Basza gaHHbIx xumunyecknx casmuros NmrShiftDB2 - http://nmrshiftdb.nmr.uni-koeln.de
Mporpamma Firefly - http://classic.chem.msu.su/gran/firefly/index.html

OneKTPOHHbI 06pa3oBaTebHbI pecypc ?XeMouHopmMaTuka 1 MonekynsipHoe MoaenMpoBaHne?
nnowanku - http://zilant.kfu-elearning.ru/course/view.php?id=376

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHne ancumnnnvHbl "OCHOBbI KBAHTOBOW X1MMMK" Npeanonaraet MCNonb30BaHMe Cneayowero
MaTepuanbHO-TEXHNYECKoro obecneyeHms:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNEeKTPOHHbIE BEPCUMUN KHUI U3AaTeNnbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT 4OCTYN K Hay4HOI, y4ebHON nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

cnangbl C NPUMEHEHVEM MyNbTUMEANNHON TEXHUKN

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IOC BINO un yyebHbiM nnaHom no
HanpasneHnio 04.04.01 "Xumuns" n marnctepckon nporpamme Metobl aHannTUYECKON XUMUN .
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