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Mporpamma omcunnamHbl "OneKTPoHHasA U NPOCTPaHCTBEHHAs CTPyKTypa Monekyn"; 04.04.01 Xumns; npodbeccop, A.H. (npodbeccop)
YmyToBa .A.

Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodpeccop) Ymytosa IM.A. Kadenpa
opraHu4eckomn xmummn Xummnyeckuii MHcTuTyT M. A.M. Bytneposa , Galina.Tschmutowa@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocBOEHMS ANCUMNANHDBI "ONEeKTPOHHAA U NPOCTPAHCTBEHHASA CTPYKTYpa Monekyn" aBnseTtcs
OoBfafieHne CoBpeMeHHbIMM MeTogaMun N3y4eHns n aHannasa NPoCTPaHCTBEHHOMO N 3N1IeKTPOHHOMO
pacrnpeneneHuns B Monekynax u apyrmx XMMm4eckmnx 4actmuax, Heobxoaumoe Onsi NporHo3npPoBaHUs
N OLUEHKN OM3NYECKMX CBOMCTB M peakLUMOHHOA CnocobBHOCTU COeaNHEeHNIA, NOArOTOBKA K
Hay4YHO-UccnenoBaTenbCKom 1 neJarornyeckon esaTenbHOCTU, CBA3AaHHOW C MOHUMAHNEM
COBpPEMEHHbIX NpeacTaBneHnin 0 CTPOEHUM BellecTsa.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHasa aucumnnvHa sknoyveHa B pasgen " 51.B.0B.3 ducumnavHel (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 04.04.01 Xummsa n OTHOCUTCS K AUCLMMNIMHAM MO BbiIOOpy.
OcBawuBaetcs Ha 1 kypce, 2 ceMecTp.

OucumnnnHa "SnekTpoHHas 1 NPOCTPaHCTBEHHAS CTPYKTYpa Monekyn" ndy4aetcs Ha nepBoM Kypce
obyyatowmmuncs no HanpaenexHuio 020100 "Xumns", npodomnto "XuMmust cynpamMonekynspHbiX HaHO- 1
6uocuctem". dopma 0byveHuns - oyHas. ducumnamHa oTHOCUTCS K umkiy M.2 npodoeccrmoHanbHbIX
LMCLMNANH, ero BapuaTneHoi Yyactn M1.0B.1 n sBnsetca aucumnnmHoi no BbI6opy yHalmxcs.

OducunnnmHa "9nekTpoHHasa n NPOCTPaHCTBEHHAs CTPYKTypa Mofiekyn" 3aHMMaeT BaxXHOe MecTo B
OCHOBHOVI 06pa3oBaTefibHOM NPOorpaMmMe MarmcTpaHToB XMMUYECKOrO MHCTUTYTA UM.
A.M.ByTtnepoBa no npogounto "XuMunsi cynpamonekynspHbIX HaHO- 1 BUOCUCTEM, N OCYLLECTBNSET
MEXMNpeOMEeTHbIE CBA3M C Hay4YHbIMM aucumnnmHamm "HeopraHmnyeckas xmumus", "KsaHtoBas xummus",
"duaunka", "Pusndeckas xummsa", "OpraHunyeckas xumms", "CtpoeHue sewectea”

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
K- o

(Cgéu?ekyanyprle NOHUMaHNEe NPUHLMNOB 1 YMeHMe paboTaTb Ha COBPEMEHHO
KOMNETEHLIN) Hay4YHOW annaparype nNpu NpoBeAEeHUN HayYHbIX UCCnenoBaHuim
MK-1 Hannumem npencraBneHmnin o Hanbonee akTyanbHbIX
(npodhbeccmoHanbHble HanpasneHNsX NCCNefOoBaHNA B COBPEMEHHOW TEOPETUYECKOW
KOMneTeHuunn) N 9KCNEPUMEHTANbHOW XM
MK- o -
(I'ng’cpeCCI/IOHaﬂbele BnageHvem Teopueli 1 HaBblkaMn NPaKTUYECKOn paboTbl B
KOMMETEHLIAN) n3bpaHHo 06NacT XMMnM
AK-4 YMeHVEeM aHanM3npoBaTb Hay4YHyo nuTepaTypy C Uuesnbio
(NPOOECCHOHANbHBIE BblbOpa HanpasneHust ccnenoBaHns No npeasiaraemMom
KOMMETEHLN) Hay4YHbIM PyKOBOOUTENEM TEME N CAMOCTOATENbHO COCTaBNATb

nnaH nccnenoBaHns
MK-7

YMeHneM npeacTaBnstb Nony4YeHHble B UCCNEef0BaHMSAX
(NMpodpeccmoHanbHble .
KOMMETEHLIN) pesynbTatbl B BUOE OTYETOB M Hay4HbIX NyOnnkaumii
MNMK-6
(npodhbeccmoHanbHble Hanun4yme onbiTa y4acTns B Hay4HbIX OUCKYCCUAX
KOMMeTeHuunn)
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Mporpamma omcunnamHbl "OneKTPoHHasA U NPOCTPaHCTBEHHAs CTPyKTypa Monekyn"; 04.04.01 Xumns; npodbeccop, A.H. (npodbeccop)
YmyToBa .A.

B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

- OCHOBHbIE TEOPUIN, METOAbI N NOAXOAbl O/14 KA4ECTBEHHbIX I'Ipe,D,CKa3aHVII7I ANEKTPOHHOIo 1
NPOCTPAHCTBEHHOIO CTPOEHNA OPraHN4YeCckKnx, HeopraHn4eCcknx, MeTannoopraHN4YeCknx un
ANneMeHTopraHn4eckumnx coeauHEeHNN,

- NPVHUMMBLI PaboTbl METOLOB U3YHEHWUSI NMPOCTPAHCTBEHHOW U 3NEKTPOHHOW CTPYKTYPbl COEANHEHWIA,

- OCHOBbI KBAHTOBOW Teopun atoMoB B Monekyne P. beingepa,

2. DONTXEH yMeTb:

- OPMEHTNPOBATbCA B 3KCNEPUMEHTAJIbHbBIX N TEOPETUYECKUX METOOaxX NCCnenoBaHnA 31'IeKTpOHHOI7I

CTPYKTYpbI,
- npnobpeTaTb, cUCTEMATU3NPOBATL N 0006WaTh HE0OX0ANMYIO MHCPOPMaLNIO U3
NHTEPHET-UCTOYHMKOB, NEPVOANYECKON NUTepaTypbl, MOHOrpaduii,

- NMPVUMEHSATb MOJMyYEHHbIE 3HAHWS Ha NPaKTKKe, UCMONIb30BaTb OCHOBHbIE 3aKOHbI CTPOEHNS
BelecTBa ans 060CHOBaHHOro Bbibopa MeTofa NCCnefoBaHns, nogbopa NapTHEPOB ANS peakuuu,
pacTBOPUTENS, Katannaartopa, KBannguuMpPOBaHHO OLEHMBATb Pe3ynbTaTtbl KCMNEPUMEHTA,

- NPOBOANTb MPOCTENWNE KBAHTOBO-XMMMUYECKNE PaCYHETbI 3NIEKTPOHHON CTPYKTYpbI

3. ONXEH BnaneThb:

- TeOpeTn4eCKNMn 3HaHNAMN O Ba>XXHeWwWmnx acnekTax SHEKTDOHHOVI CTPYKTYypblI (SCpCpeKTVIBHbIe
3apsanbl Ha atoMax, AUnoJibHble MOMEHTbI, NONAPU3YEMOCTHN, SﬂeKTpOCTaTVI‘-IeCKVIVI noTeHunan,
XapakTepucTtnkn MONEKynAaApHbIX op6|/|Tane|7|, Tononorn4eckmne nHaekcbl 1 T.I'I.)

peannaoBaTb 3HaHUS 006 3NEKTPOHHOM 1 MPOCTPAHCTBEHHOW CTPYKTYPE MONEKYN O peleHust
NpaKkTUYeCcKux 3agad.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS ANCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo No aMcumMnanHe MoxHo nony4ntb 100 6anno., n3 HMx Tekylwas paboTta oueHmsaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

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

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

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTtbl No gucuunimHe/ MOaynto
TemaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
Pasgen ayauTopHown paborTbl,
Henens MX TPYAOEMKOCTb TekyLume chopMbi
N ﬂMKnL(I.)V;J‘rIyJLV;I'HbI/ Cemecrp‘:emempa (8 uacax) yusne o
neK._,M,,,nPaKTW-leCKMeJ1a60paTop|-|b|e
3aHAaATUnA pa601b|

Tema 1. CtpoeHune
MONeKyn (Xmmmnyeckoe
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CTpoeHune - nepBnYHasd CTPykTypa, NpoCTPaHCTBEHHOE CTPOEHMNE, SNEKTPOHHAA CprKTypa).
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Mporpamma omcunnamHbl "OneKTPoHHasA U NPOCTPaHCTBEHHAs CTPyKTypa Monekyn"; 04.04.01 Xumns; npodbeccop, A.H. (npodbeccop)
YmyToBa .A.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 2. CTpoeHue
HEOoPraHN4ecKmx

2. Monekyn. Tunbl cBs3en 2 2,3 0 4 0

B HUX 11 UX Npupoaa.

Tema 3. Xumuyeckune
CBSI31 B OpraHnyeckux
(aneMeHToopraHnyecKux,
3.|MeTannoopraHnyeckumx) 2 4.5 0 4 0
COEONHEHUSX, NX
Knaccugomkaums u
crnocobbl onucaHums.

Tema 4.
MonekynsipHo-opbuTanbHas

CTPYKTYpa (3Heprus, YCTHbIA onpoc
4. CMMETpPUS, COCTas, 2 6.7 0 4 0
nocnenoBaTeNbHOCTb
MO)

Tema 5. Teopusi aTomoB i
‘|B Monekynax benngepa 2 810 0 6 0

Tema 6. Baanmocss3sb n
B3auMMO0OOYCNOBNEHHOCTH
XapakTepucTunk ONCKYCCUS
6. 9NEKTPOHHOMN 1 2 11,12 0 4 0
NPOCTPaHCTBEHHOW
CTPYKTYpbl.
Tema 7.
7.MexmonekynsipHble 2 13,14 0 4 0
B3ammooencTeuns
Tema . Itoroeas 3a4et
" |dopma KoHTponNA 2 0 0 0

Ntoro 0 28 0

TeCTUpPOBaHue

YCTHbI ONpocC

TeCTUpOBaHue

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. CTpoeHue monekyn (XMMu4Yeckoe CTpoeHue - NepBUYHan CTPYKTypa,
NPOCTPaAHCTBEHHOE CTPOEHUe, NIEKTPOHHAA CTPYKTypa).

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

Lunckyccusa Ha Temy: CTpoeHne Monekyn (XMMMYecKoe CTPOEHMe - NepBrYHas CTPYKTYpa,
NPOCTPaHCTBEHHOE CTPOEHME, SNEKTPOHHAs CTPYKTypa). MicToprnyeckoe passutne npeacrtaBneHui
00 3NEeKTPOHHOI CTPYKTYpPE OPraHMYecKmx MONEKYs, COBPEMEHHOE COCTOSIHNE, NOCTUXEHUS U
npobnembl. OKCneprMeHTanbHble 1 TEOPETUYECKNE METOIbl N3YHEHUS! NEKTPOHHOI CTPYKTYpPbI

Tema 2. CtpoeHue HeopraHM4yeckux monekyn. Tunbl cBsi3erM B HUX U UX Npupoaa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcunnamHbl "OneKTPoHHasA U NPOCTPaHCTBEHHAs CTPyKTypa Monekyn"; 04.04.01 Xumns; npodbeccop, A.H. (npodbeccop)
YmyToBa .A.

npaktudeckoe 3aHsitne (4 yaca(os)):

,D.I/ICKyCCI/IFI Ha Temy: CTpoeHI/Ie HeOopraHn4yeCckmnx Monekyn. Tunbl cBA3EN B HUX N UX npunpoaa.
KOOp,EI,I/IHaLI,I/IOHHaSI cBs3b. OCHOBHbIE KOHLIENUMS ONS KAYECTBEHHOIO npencka3aHnsa CTPyKTypbl
HeopraHn4eckux coeauHeHnn. KoHuenumnsa oTtanknBaHns BaneHTHbIX SNEKTPOHHbIX Nap n ee
TeopeTn4eckme oCHOBbI. CTpoeHme Kpuctannos. MeToqbl npeancka3aHunsa CTpPyKTypbl KPUCTaNNoB.

Tema 3. XuMmnyeckune cBA3u B opraHN4YeCcKux (3n1eMeHToopraHn4yeckKkux,
MeTa/IoopraHMYeckmnx) coeauHeHUsX, X Knaccudpmkaums n cnocobbl onucaHus.

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

Iuckyccusa Ha TeMy: Xumnyeckmne CBSA3N B OpraHnyecknx (31EMEeHTO0PraHnyeckumx,
METaNN00PraHNyYecKnx) CoeanHeEHnsX, ux knaccugmkaums n cnocobol onucanns. Knaccmyeckme
(LBYX3NEKTPOHHbIE ABYXLIEHTPOBbIE) 1 MHOrOLEHTPOBbIE (OpOMTanbHbIE) CBA3W. XapakTepHble
OCOBEHHOCTM pasHbIX TUMOB XUMMYECKOW CBS3W. "3apsaoBoe” pacnpeneneHne Kak pesynbrar
B3aMMHOro BANSIHWS aTOMOB, NpeacTasneHns 06 adpdeKkTMBHbIX 3apsaaax Ha aToMax, 3NeKTPOHHON 1
CMVHOBOM NAOTHOCTW, OUMNONbHbLI MOMEHT Y MONSPU3YEMOCTb MONEKYNbI B LIENOM, ee (oparMeHToB 1
OTOesbHbIX CBA3€EN, 3NEeKTPOCTaTUYEeCKNA NoTeHumarn.

Tema 4. MonekynsipHo-opbutanbHas CTpyKTypa (3Heprusi, CUMMeTpusi, COCTas,
nocneposarenbHoctb MO)

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

Luckyccns Ha Temy: MonekynsipHo-opbutanbHas CTpykTypa (3Heprus, CAMMETpus, COCTas,
nocneposatenbHocTb MO). KaHOHMYeCKME, NOKanM3oBaHHble, HaTypanbHble opbutanu.
MonekynsipHO-0pbuTanbHblil reHe3nc. XapakTepucTukm rpaHnyHbix MO BaxKHeRWmMX Knaccos
opraHn4yeckmnx coeauHeHumn.

Tema 5. Teopusa atomoB B Monekynax benpepa
npakTnyeckoe 3aHsitne (6 4aca(os)):

Huckyccusa Ha Temy: Teopus aToMOB B Monekynax bengepa. Tononormnyeckme xapakTepucTuku
9NEKTPOHHOro pacnpeneneHns (aNekKTPoHHas NNOTHOCTb, FPAANEHT SNEKTPOHHON NAOTHOCTMW,
nannacvaH, KOHUEeHTpauns 3apsaoB B BaneHTHo obonoyke u 1.Mn.). Budyanusaums Tononornyeckmx
XapakTepucTuk. MNporHo3bl ¢ X NOMOLBIO PEaKLUMOHHOM CMOCOOHOCTU OPraHNYecKnx CoOeaANHEHNIA.

Tema 6. BaanmocBsi3b ¥ B3aMMOOOYCNOBIEHHOCTb XapaKTepPUCTUK 3N1eKTPOHHOM U
NPOCTPaHCTBEHHOM CTPYKTYpPbI.

npakTudeckoe 3aHsitne (4 yaca(os)):

Luckyccns Ha Temy: B3anmocBsaab 1 B3aMoobyCNOBNEHHOCTb XapaKTePUCTMK 3NIEKTPOHHO 1
NPOCTPaHCTBEHHOM CTPYKTYpbl. CTPOEHME NONM3aPNYECKUX N KapKaCHbIX CTPYKTYP (6opaHb! 1
KapbopaHbl, MeETanno0opraHM4ecKmne KoMnaekeobl, brokoMnnekcol, knactepsbl). MNpuHUMMbI
N309N1EKTPOHHOCTU 1 n3onobanbHocTu. MNpaBunna anekTpoHHOro cyeta. dnarpammbl Yonwa.
Ctepeoonpenensiowas posib rpaHnYHbIX MONEKYNSiPHbIX opbutanein. CTpoeHne ?HeKnaccmyeckunx?
CTPYKTYP YU UHTEPMEONATOB.

Tema 7. MexmonekynsipHble B3auMoaencTens
npakTudeckoe 3aHsitne (4 yaca(os)):

Huckyccusa Ha TeMy: MexmonekynsipHble B3aMMOLENCTBUSA YHMBEPCanbHble (OPUEHTALMOHHbIE,
WHOYKUNOHHbIE, AUCNEPCUOHHBIE) 1 cneundgonyeckme (KoMnnekcbl ¢ BOLOPOOHOW CBSA3bIO
(H-komnnekchbl), ¢ nepeHocom 3apsaa (KIM3) u 1.n.) mexmonekynspHole B3anmogenctansg (MMB), nx
npupoaa n NHTeHcnBHocTb. BnnsHne MMB Ha dpusmyeckmne cBoncTBa MONekyn: T. Kum., T. M.,
pacTBOPMMOCTb (cneundomyeckas n Hecrneundmyeckas conbBatauust), ancopbumio, cnekTpanbHble
N opyrne xapakTepucTrkn; opMy BoNbWmnX 1 Manbix MONEKYN; TUM KPUCTANNYECKON PeLeTKn
(MOHHbIE, aTOMHblE, MONEKYNSPHbIE KPUCTaNSbl); XMMUYECKYIO 1 (PU3MONOrM4eCcKyto akTUBHOCTb.
OKcrneprMeHTanbHble U TeopeTndyeckmne metoapl nccnenosaHns MMB. Mogenn conbeartaumu.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcunnamHbl "OneKTPoHHasA U NPOCTPaHCTBEHHAs CTPyKTypa Monekyn"; 04.04.01 Xumns; npodbeccop, A.H. (npodbeccop)

YmyToBa .A.
Bunel . DopMbl KOHTPONS
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb CaMOCTOSITENLHOIA
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 3. XuMuyeckue
CBS31 B OpraHnyeckux
(aneMeHToopraHn4eckKmx|,
NoAroToBK
3.|MeTannoopraHnyeckumx) 2 4,5 ngw? gsaﬁﬁro 12 TecTupoBaHue
COoefHEHNAX, UX P
Knaccugpmkaums v
crnocobbl onucaHus.
Tema 4.
MonekynsipHo-opbuTanbHas
CTPYyKTypa (sHeprus, noaroToBka K o
4. 2 7 4
CUMMETpPUS, COCTaB, 6, YCTHOMY Onpocy YCTHBIN ONpOC
nocnenoBaTefibHOCTb
MO)
Tema 5. Teopus atomoB noaroToska K
. j - 2 -1 4 THbI
5 B Monekynax bengepa 8-10 YCTHOMY onpocy YCTHBIN OMpOC
Tema 6. B3anmocssasb u
B3anMOOOyCNOBNEHHOCTh
XapakTepucTmk
6. ONEKTPOHHON 1 2 11,12 12 anckyccums
NPOCTPaHCTBEHHOM
CTPYKTYpbl.
Tema 7. noaroToBka K
7.MexmonekynspHble 2 13,14 TeCTUDOBAHMIO 12 TecTupoBaHue
B3anMMOenCcTBuNS P
Wtoro 44

5. O6pa3oBatenbHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIe (hOpPMbl 06yYeHuUst
[MpenopasaHne oUCUMNINHBI CONPOBOXAAETCSH:

- OeMOHCTpaumnern cnanoos ¢ NPMMEHeHNEM MyNbTUMEONAHON TEXHUKN,

- NIHTEpPaKTMBHbLIM OMPOCOM Mo pasaeny 3,

- UHTEPaKTMBHbIN ONPOC No pasgenam 5-6,

- KpyrnbimM ctonom no teme: "QSAR"

- CNOSIb30BAHNEM MHTEPHET-PECYPCOB Pa3NNYHbIX MONCKOBbLIX CUCTEM

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI U yYyeOHOo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. CtpoeHuMe Monekyn (XMMuyeckoe CTpoeHue - nepBuUYHas CTpykKTypa,
NpoOCTPpaHCTBEHHOE CTPOEeHUe, ANeKTPOHHas CTPYKTypa).

Tema 2. CTpOEHVIe HeopraHn4eckmux MoJsieKyin. Tunbl cBA3eW B HUX U UX npupoaa.

Tema 3. XumMunyeckue cBsiam B opraHU4eckux (anemeHToopraHM4yeckumx, MetanioopraHM4ecKmx)

coeauHEeHusIX, X Knaccucpukaumsa n cnocobbl onucaHus.
TecTMpoBaHue , NPUMEpPHbIE BONPOCHI:
TecTtuposaHue no pasgenam 1-3

Tema 4. MonekynsipHo-op6uTanbHas CTPyKTypa (3Heprusi, CAMMEeTpusi, COCTaB,
nocneposarenbHoctb MO)

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:
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YCTHbI ONpOC NOHMMaHNS CTyAeHTaMn MaTepuana no xapakTepucTmkam MonekynsipHbix opbutanei.
Tembl: - QHeprum MO 1 ux ponb B OLEHKE peakLMOHHOM CMNOCOBHOCTN XMMUYECKMX COeANHEHNIA -
CummeTpum MO 1 ux ncnonb3oBaHWe ONs OLEHKN BO3MOXHOCTU NPOTEKAHUS XMMNYECKMX peakLnii -
CocTaB MonekynsipHblx opbuTtaneit kak ka4eCTBeHHast XxapakTepucTka, NCnonb3yeMast 4nsi OLEeHKM
NPeanoYTUTENBHBIX LEHTPOB XMMUYECKUX peakLnii

Tema 5. Teopus atomoB B moneKkynax benpepa
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

YCTHbI ONPOC ANS OLEHKN NOHUMAHNS pasnnyHblX acnekTos Teopun "Atombl B monekynax” P.
Benpgepa. Tembl: Tononornyeckun aHanna sNeKTPOHHON NNOTHOCTU, VIHTerpanbHble XapakTepucTukn
atomos, Kputepum obpa3oBaHns BOLOPOLHON CBA3N.

Tema 6. BsaumocBsi3ab U B3aMMOOGYCNOBIEHHOCTb XapaKTepPUCTUK 3NEKTPOHHOM U
NPOCTPaHCTBEHHOW CTPYKTYpbl.

ONCKYyCCUS , MPUMEpPHble BOMPOCHI:
Kpyrnbii cton Ha TeMy "MooenuposaHune CBA3M CTPYKTypbl CO cBocTBaMn TexHukamm QSAR"
Tema 7. MexmonekynsipHblie B3aumMo0encTens

TECTUPOBAHWE , NPUMEPHbBIE BONPOCHI:

TecTnposaHue no pasgenam 4-7

Tema . UTorosas doopma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

CeMuHapckme 3aHATUS BKOYAOT BbINONHEHWE KBAaHTOBOXMMUMYECKMNX pacyeToB B nporpammax Firefly
n Gamess, a Takxe 06cyxaeHne 1 Npe3eHTauunto MaTepnanos.

CamocToaTenbHas paboTa BKnoYaeT cnemyowme Buabl 4eSTeNbHOCTU:

- N3y4eHne TeopeTMHeCcKoro Matepuana, noaroToska K MHTepakTUBHOMY ONPOCY MO MaTtepuanam
nekumm;

- NPopaboTKy TEOPETMYECKOrO MaTepuana;

- MOAroTOBKa K 3a4erTy.

- MOVCK MHpOpMaLMK C MCNONb30BAHNEM NHTEPHET-PECYPCOB, 3HAKOMCTBO C HOBbIMW Nybnnkaumnsamm
Mo TeMe COBCTBEHHbIX Hay4HbIX nccnenosfybg/

Bonpocsl K 3a4eTy:

1. XuMmnyeckoe CTpoeHwue - NepBrnYHas CTPyKTypa, MPOCTPAHCTBEHHOE CTPOEHNE, ANEKTPOHHAS
CTPYKTypa.

2. NcTopuyeckoe pasBuTre NpeactaBneHnin 06 aneKTPOHHOW CTPYKTYpe OpraHUYeCcKnx MONeKyn,
COBPEMEHHOE COCTOSIHME, LOCTUXEHNS 1 NPO6NeMbI.

3. Tvnbl cBA3EN B HEOPraHNYeCcKnx coeAnHEHNsX 1 ux npupoga. KoopamHaumMoHHas CBa3b.
OCHOBHble KOHLENUMSA AN Ka4eCTBEHHOI0O NpeackasaHns CTPYKTypbl HEOPraHNYeCKMX COeANHEHWIA.
KoHuenuuns oTTanknsaHus BaneHTHbIX 3N1EKTPOHHbLIX Nap U ee TeEoPeTMYECKe OCHOBBI.

4. XMnyeckue CBS31N B OpraHnyeckux (aneMeHToopraHn4eckmx, MeTanioopraHmyeckmnx)
COeONHEHMSIX, NX Knaccudomkaumsl u cnocobbl onmcaHus.

Knaccuuyeckme (0BYxaneKTPOHHbIE OBYXLIEHTPOBbIE) 1 MHOTOLIEHTPOBbIE (OpOUTanbHbIE) CBSA3W.
XapakTepHble 0COOEHHOCTM Pa3HbIX TUMOB XMMNYECKOW CBS3N.

5. "3apsanosoe" pacnpeneneHvne, anekTpoHHas U CNMHOBAs NIOTHOCTW, ANMONbHbBIA MOMEHT 1
NoNapPuU3yeMoCTb MOJSIEKYSbI B LLENIOM, €€ oparMeEHTOB U OTHENMbHbIX CBA3EN, 3N1EKTPOCTAaTUYECKNIA
noTeHuuan.

6. MonekynsapHo-opbuTanbHas CTPyKTypa (3Heprusi, CUMMeTpUs, cocTas, nocnenosatenbHoctb MO).

7. Teopus aToMOB B Monekynax beinpepa. Tononornyeckmne xapakTepuCcTuKn 31eKTPOHHOro
pacnpeneneHuns (aneKTpoHHasa NNOTHOCTb, rPaaveHT 3/1IeKTPOHHOM NIOTHOCTW, nannacuaH,
KOHUEHTpauus 3apsiLoB B BANEHTHON obonouke u T.M.).

8. BaaumocBs3b 1 B3aMMOOOYCNOBNEHHOCTb XapakTEPUCTUK NEKTPOHHOW N MPOCTPAHCTBEHHOM
CTPYKTYpbl.
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9. CTpoeHune nonnaapunyeckmx 1 KapkacHblx CTPYKTyp (bopaHbl 1 kapbopaHsbl,
MeTannoopraHnyeckme KoMnnekcobl, GBIOKOMMEKChI, KnacTtepbl).

10. MprHUMNBI N303NEKTPOHHOCTM U n3onobanbHocTW. MpaBuna anekTPoHHOro cyeta. duarpammbl
Yonwa. CTpoeHne "Heknaccuyeckmnx" CTpykTyp U UHTEPMeONaTos.

11. MexmonekynsipHble B3auMOAENCTBUS. YHUBEPCAbHbIE U Crieundnyeckme MexmonekynsipHble
B3aMMOLENnCTBNS, X NpMpoaa.

12. BnusHne MMB Ha douamyeckune CBONCTBA MONEKYI.
13. OKkcnepumeHTanbHble U TeopeTnyeckmne Mmetoabl nccnenosanns MMB. Mogenn conbeataumn.

7.1. OcHOBHas nuTteparypa:

1.CupotkumH O. C. Ssontoumnsa Teopun XMMMYeCKoro cTpoeHmns sewectsa A.M. bytneposa B
YHUTAPHYKO TEOPUIO CTPOEH. XUMWY. coef. (OCH. eanH. xummmn): MoHorpadgoms / O.C. CMpoTKuH. - M.:
HNL NHDPA-M, 2013 - 247c.: 60x88 1/16. - (Hay4yHas MbICnb).

http://znanium.com/bookread.php?book=420415
2. NweHko A. A., Tmpnyes I". B, Tapacos (0. V. lncbpakumns anekTpoHOB: CTPYKTypa U AMHaAMUKa

CcBOOOAHbBIX MONEKYN N KOHAEHCMPOBAHHOIO COCTOSIHNS BewecTBa. MockBa Puamartnut, 2013. 614c¢.

http://e.lanbook.com/books/element.php?pl1_id=48303

3. YUmyToBa, .A. AcnekTbl cBsidn "CTpoeHue - peakLMoHHas CnocobHocTh": yuebHoe nocobue / . A.

UmyToBa; KasaH. (Mpusonx.) penep. yH-T, XuM. nH-1.?7KasaHb: [KazaHckuin (MprBonxckuin)
doenepanbHbli yHuBepcuteT], 2010.793 c.:

7.2. lononHutenbHasa nuteparypa:

1.4myToBa, .A..Y4ebHo-MeToamn4eckoe nocobue no kypcy "CtpoeHune Bewectsa" / . A. YUmyToBa, A.

P. KypbaHranuesa, M. A. KasbiMoBa ; Ka3aH. roc. yH-T, XuMm. nH-1 um. A. M. Bytneposa .? Ka3aHb :
KasaHckuin rocygapcteBeHHbIn yHuBepcuTeT, 2009 .-; 21. 4. 1 .- 2009 .- 35 c.

2. Makceenn IOx. K. Tpyabl no knHetudeckon teopmmn. Mocksa BrHom. JTabopatopus 3HaHuiA, 2012.

406 c. http://e.lanbook.com/books/element.php?pl1_id=4396

3. KannaH W. I'. MexMonekynspHble B3aumogenctams. dusundeckas nHTepnpeTaums,
KOMMbIOTEPHbIE pacyeTbl U MoAeNbHble NoTeHumansl. Mockea buHoM. Jlabopatopust 3HaHuia, 2012.
394 c. http://e.lanbook.com/books/element.php?pl1_id=8690

7.3. UHTepHeT-pecypcChbl:

Basis Set Exchange: A Community Database for Computational Sciences -
https://bse.pnl.gov/bse/portal

MonckoBas cuctema Sciencedirect - http://www.sciencedirect.com/

Mprpamma GAMESS n matepuansl caiTa - http://www.msg.ameslab.gov/gamess/
Mporpamma AIMAII - http://aim.tkgristmill.com

Mporpamma Firefly - http://classic.chem.msu.su/gran/firefly/index.htmi

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLMUNINHbI(MOAYNS)

OcBoeHVe OnCUnnIvHbI "ONeKTpoHHasa 1 NPOCTPaHCTBEHHAs CTPYKTypa Monekyn" npegnonaraet
NCMNONb30BaHNE CNeayoLWEro MaTepmnanbHO-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
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. ObC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmMarbHOMy KONMMYECTBY NMPOGUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

KomnbioTepHbI Knacc ¢ nporpamMmHbIM obecneyeHnem. Vicnonbayemoe nporpammHoe obecneyeHne
aBnsetcs 6becnnatHbiM unn y KAOY nmeetcs nmueH3ns Ha Mcnonb3oBaHme

Mporpamma cocTtasneHa B cootBeTcTBUM ¢ TpeboBaHnsmmn ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 04.04.01 "Xumua" n marnctepckoin nporpamme XviMums CynpamosekynspHbIX HAHO- U
6rocucTem .
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