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5. Kadbeapa, oTBeyvaroLlas 3a peanusaumio AMCUUNNMUHBI: kKadeapa Pusnyeckon
XUMUK

6. CoctaButenu nporpammbl: Coukas Hagexaa BacunbeBHa, K.X.H., AOLEHT

7. PekoMmeHAOBaHa: Hay4yHO - MeToanyeckum COBETOM XMMMUYECKOro hakynbTeTa ot
18.04.19, npoTtokon Ne 4

8. YuebHbIn roa: 2020 / 2021 CemecTp: 6



9. Uenu n 3apgayum y4e6HON AUCLMNIIUHDI:
U,eJ'Ib}O npenogaBaHnAa OUCUUMIINHBI ABNAETCA U3y4YeHne COBPEMEHHbIX I'IpeD,CTaBJ'IeHVIVI (0]
CTPOEHMN BeLecTBa Ha cybaTOMHOM, aTOMHOM, MOJIEKYSIIPHOM YPOBHSX , @ TakKe Ha ypPOBHE
MaKpPOCKOMN4YEeCKNX Ten (I'IOJ'II/IMepr, KpI/ICTaJ'IJ'IbI).

OcHoBHbIe 3agaun Kypca:

- 0O3HaKOMIIEHME C COBPEMEHHOM TOYKOW 3peHMs O BO3HMKHOBEHUN BceneHHow, BelecTBa
Bo BceneHHowm;

- pacCMOTPEHNE pasfnNYHbIX YPOBHEN OpraHu3aumm maTepumn — oT 3fIEMEHTapPHbIX YacTul,
A0 MaKpOCKOMUYECKNX TEN;

- MPUNOXeHWe 3aKOHOB KBAHTOBOW MEXaHWKM K MOMEKYrNspHbIM CUCTEMaM pasfinyHOn
CTEMEHN CMNOXHOCTU; NPUODpPEeTeHne HaBbLIKOB MHTEpnpeTauuu BbiBOOOB KBaHTOBO-
MEXAHNYECKOrO0 PacCMOTPEHUST XUMUYECKMX OOBLEKTOB; 3HAaKOMCTBO C KBaHTOBO-
MEXaHMYECKON TEOpUEN XMMMUYECKOTO CTPOEHUSI U KBAHTOBbIMW aHanoramm MoHATUN
KNacCcuM4ecKom Teopun XUMUYECKOrOo CTPOEHUS: XMMUYecKasi CBA3b, BaNneHTHOCTb,
KpaTHOCTb CBSI3W U Ap.;

- n3ydeHune pyHOaMeHTanbHbIX NOMOXEHUN YYEHUS O CUMMETPUN MOSEKYIT;

- packpbITUe CBA3EN MEXAY SMNEKTPOHHbIM CTPOEHUEM XUMMUYECKUMX COeOMHEHUA U UX
hm3n4ecKkMMnN CBONCTBaMWU;

- pacKkpbITUE CBSA3EN MEXAOY SNEKTPOHHBIM CTPOEHUMEM XUMMUMYECKMX COEOMHEHUA U UX
peakLNOHHON CNOCOOHOCTbIO.

10. MecTo yuye6HOM ancuunnuHbl B cTpykType OOIT:

BapuaTtueHaga yactb 6noka 1. Oba3arenbHast AUCUUNIIMHA.

YMeTb anddepeHumpoBaTb U MHTErpPUPOBaThL dfieMeHTapHble (PyHKLMK, 3HaTb crneuumanbHble
WHTerpanbl, OCHOBbl KBAHTOBOW MEXAHWKWA, KBAHTOBOW XWMWUW, MOMEKYNSIPHON (OU3UKN U
KNnacCU4YeCcKon TEpMOAUHAMMKN, MPUMEHATL 3HAHWUSI O CTPOEHUM MOJTEKY

11. MnaHupyemble pe3ynbTaTbl O00y4YeHMA no AgucuunnuHe/moaynio (3HaHuUA,
YMEeHUSAl, HaBblKuU), COOTHECEHHbIEe C MIaHUpyeMbiMU pe3yribTaTaMU OCBOEHUS
obpasoBaTeNnbHOW nMporpaMmmMmbl (KOMNeTeHUMAMW) U UHAMKATOpPaMU  MUX
DOCTUKEHUS:

Kog HassaHune komneTeHumm MNnaHumpyemble pesynbTaTbl 0byYeHus
OrK- | CnocobHOCTb BOCMIPUHUMATD, 3HaTb  (PyHOaAMeHTanbHble MOMOXEHUA  y4YeHUs O
1 Pa3BMBATH M UCMO/B30BATH CTPOEHUN N CUMMETPUMN MOSIEKY S, YMETb UX UCMOSMb30BaThb

AN pe3ynbTaToB pacyeTa 3MeKTPOHHOrO  CTPOeHUs
MOINEKYMNSAPHLIX CUCTEM Pas3fMYHON CHOXHOCTM.

BrnageTb  OCHOBHbIMW  HaBblkamMy  MHTepnpeTauuun
pasAenos XMMUN NMpu PELIEHNN | gLiBoJOB KBAHTOBO-MEXAHUYECKOro OMNUCaHUSA CTPOEHUs

TeopeTnvyeckme OCHOBbLI
TPaAULMOHHbIX N HOBbIX

npodeccnmoHasnbHbIX 3a4a4 XUMUYECKMX CUCTEM, pPacKpbITUS CBS3e Mexay WX
3NEKTPOHHbIM CTpOEHNEM " peakuMoHHON
CMoCcoOHOCTBLIO.

YMmeTb opmMynupoBaTb BbIBOAbI MO pesynbTatam
aHanuMsa nuTepaTypHbIX AaHHbIX W COBCTBEHHbIX
pac4yeTHO-TEOpEeTMYECKUX  pes3ynbTaToB B pPaCKpbITUS
CBA3EW MexXAy SNEeKTPOHHbIM CTPOEeHUeM mnccnenyembix
CUCTEM U UX PeaKkLUNOHHOW CNOCOBHOCTHIO.

MNK-3 | BnapgeHue cucremoit 3HaTb OCHOBHbIE TEOPETMYECKME W MOMyaMIMpuyeckme
dyHAAMEHTANbHBIX XUMUUecKux | MOAENH, OMMCHIBAIOLLME NEKTPOHHOE CTPOEHWE MOTEKYN U
NPUMEHATb NPW  OLUEHKE pPEeakUMOHHOM  CrnocoBHOCTH
BELLIECTB.

YMeTb  WCMOMb30BaTh  CTaHAapTHOE  MporpamMMHoe
MeTOoAammn Hay4HOro NO3SHaHUA | oBecneveHne AN peLleHns KBaHTOBO-XMMUYECKMX 3aaad v
MK-4 | CnocobHOCTb NPUMEHATb OL|EHKE peaKLVNOHHOM CMOCOBHOCTM MOMEKY

OCHOBHble

eCcTeCTBeHHOHAaYy4Hble 3aKOHbI

NOHATUI U METOA0N0TMUYECKUX
acneKkTos xumuu, popmamm u




npv 06CyKAEHMM NONYYEHHbIX

pesynbTaToB

12. O6bemM AMCUMNNMHBbI B 3a4eTHbIX eAuHULax/yacax B COOTBETCTBUM C
y4yeOHbIM nnaHom — 4 / 144 .

CDopma npomemyTquon atrectaunm 3K3aMeH

13. Buabl y4e6Houn paboThbl:

TpynoemMkocTb (4achl)
. B Tom No cemecTpam
Bug yuebHon paboTbl Bcero uucne B
MHTEpPaKTuB 6 X X
HOWM chopme
AyOuTOpHbIE 3aHATUSA 72 72
B TOM YuCne: nekuun 36 36
npakTu4eckme - -
nabopaTtopHble 36 36
CamocTodTtenbHas pabota 36 36
dopma NpomexyTo4YHON aTtTecTaumm
36 36
OK3ameH
WTtoro 144 144
13.1 CopgepxaHne AUCLUMIUHBI:
n/n Peanusauuns
HanmeHoBaHue pasaena
OUCLMMNNWHBI C
pasgena CogaepxaHue pasgena AUCUUNIUHGI FOMOLLbIO
ANCUUMNNNHBI o
OHNamnH-Kypca,
QYMK
1. Nlekuum
BeegeHve. Yposhu | CogepxaHne NOHATUA «CTpoeHue BewecTBa» U | https://edu.vsu.ru/
opraHusaumm «CTpyKTypa BellecTBa». PasnuuHbie acnekTbl | course/view.php?i
MaTepuu. TepMUHA «CTPOEHME MOSIEKYSI»: TOMOMOTMYECKUN, | 4=3995
reomeTpu4ecKuni, 3NEKTPOHHbIN " ap.
YnopsgoyeHHble M HEYNopsAOYEHHbIE CTPYKTYpPbI
KOHAEHCUpOBaHHbIX ha3. Obwwuin ob3op mMeTonoB
11 3KCNEPUMEHTANbHOIO U TEOPETUYECKOTO U3YYeHUs
' cTpoeHus  BewecTB. Popwmbl  CyLIECTBOBAHWS
MaTEPUN Ha pasHbIX YPOBHAX OpraHuM3auuu.
OnemMeHTapHble yacTuubl. MpuHUMNbI
knaccudpukaumm.  dOyHoaMeHTanbHble  CUnbl B
npupoge. BewectBo BO BceneHHoW, ero sugbl.
Osontouna BellecTBa Bo BceneHHon. Xumuyeckoe
BELLECTBO.
OcHoBbI OcCHOBHblE  MONOXEHUsA  Krnaccudeckon Teopun | https://edu.vsu.ru/
KIacCun4ecKomn XUMUNYECKOIro CTpPOEeHUA. MOJ'IeKyJ'IﬂprIe moaenu Course/view_php?i
Teopun PasHOro  ypoBHS B COBPEMEHHOW  Teopuu | 4=3995
XUMUYECKOro XUMMYeckoro ctpoenusi. CTpykTypHas chopmyna u
CTpOEeHuUs rpacd monekynbl. BenuuuHbl, onpegenstowme
1.2 reoMeTPUYECKYHO KOHUrypauuio MOIEeKybl:
BaneHTHbIE YIIbl, MEXbsAEPHbLIE PACCTOAHUS, YIIbl
BHyTpeHHero BpaueHus. deHomeHonoruveckas
MoZenb Mornekynbl. BaneHTHble M HeBaneHTHble
B3aUMOAENCTBUA. Xummnyeckoe CTpO€EHuUe.
Knaccuyeckast Teopusi BalleHTHOCTU




1.3

KBaHTOBO-
MexaHudeckasi
MHTEepnpeTauma
OCHOBHbIX
npeacraBneHnn
Teopun
XUMUYECKOro
CTPOEHUS MOJIEKY

KBaHTOBass Teopusi  XMMWYECKOrO  CTPOEHMUS.
B0O3MOXHOCTU KBaAHTOBO-MEXaHU4eCcKoro amnnaparta
B WUCCNeAOBaHUM  MOMEKYNSPHOM  CTPYKTYpbI.
MonekynsapHoe ypaBHeHue LWpeawnHrepa.
OneKkTpoHHble, KonebaTtenbHble U BpallaTerbHble
COCTOSIHUS. ApgnabaTtnyeckoe npubnuxeHune.
MoTeHumanbHble  YHKUMM  MOMEKyn un  ee
cocTaBnsilowmne. OHeprust guccoumauun MOMekyI.
OHeprusi cBaA3n. KBaHTOBbLI aHanor XMMU4eckon
cBAsn.  OBOCHOBaHWe  BaNeHTHOro  WTpuMXa.
KpatHocTb cBa3n. [lopagok cBssn. Teopema
lenbmaHa — ®PenHMaHa M KpUTEPUN MNPOYHOCTU
cBA3n. BO3MOXHOCTb  KBaAHTOBO-MEeXaHU4eCKomn
OLEHKN  NOMSAPHOCTW,  AWUMOMbHbIX  MOMEHTOB,
CUMNOBbLIX  MOCTOSAHHBLIX  MOMEKYN,  MarHUTHbIX
CBOWCTB W ap.

https://edu.vsu.ru/
course/view.php?i
d=3995

1.4

YyeHune o

cMMMeTpun
MOneKyn

OnemeHTbl M onepauuy CUMMETPUN ALepHON
KOHUrypauum Monekynbl. ToyeuyHble rpynnel
cummeTpun monekyn. Knaccudukaums ToYeYHbIX
roynn. [lpeacrtaeneHne rpynnbl.  Pa3noxeHue
NPMBOAUMBIX NPeACTaBEeHU Ha HENPUBOANMbIE. .
Xapaktep npeacTtaBneHus. Tabnuubl xapakTepoB
ToyeyHblx rpynn. Knaccudukaums  KBaHTOBbIX
COCTOSIHWN MoneKyn no CUMMETPUMN.
Mpeobpa3oBaHMs CUMMETPUM ramMuIbTOHMaHa W
Knaccudukauma ypoBHEW SHEprum  KBaHTOBbIX
cucteM. CummeTpuss n BoipoxgeHve. CummeTpus
6a3ncHbIX opbuTanen

YnpoLlleHne BEKOBbIX YPaBHEHUA METOAOM Teopuu
rpynn. [pynnosble opbutanu monekyn. [Npasuna
NMocTpoeHus MOSEeKyNAPHbIX opbuTanen,
yAOBMNeTBOPALWUNX TpeOOBaAHUSM CUMMETPUMN.

https://edu.vsu.ru/
course/view.php?i
d=3995

1.5

OneKkTpoHHoEe
CTpOeHMne
HEKOTOPbIX MOMEKYN

OcHOBHOE 1 BO30YXAEHHbIE COCTOSIHUSI MOSEKY bl
Bogopoda. CasasbiBalowue U1 paspbixnsowme
opbutanu. CuHrneTHblIE N TPUMNNETHbIE COCTOSHUS.
OneKkTpoHHOe CTpOoeHue [OBYXaTOMHbIX MOIeKyn,
obpasoBaHHbIX atomamm 1 u 11 nepuoaos.
Knaccudpukauma opbutaneni no  CcMMMETPUN.
KoppenaumoHHble  guarpammbl MO ans
OBYXaTOMHBbIX MOneKy-n. Pacnpegenexve
3MNEeKTPOHHOW NNOTHOCTH B OBYXaTOMHBbIX
Monekynax, o6pasoBaHHbIX aroMamuM BTOPOro
nepvoga. [NoNApHOCTb XUMMUYECKOW CBA3NM U ee
XapaKTepUCTUKN.

KoHuenuust rmbpugusaumm B MeTodax BarleHTHbIX
cBA3en " MOMEKYNAPHbIX opbutanen.
[enokannsoBaHHble (kaHOHU4eckMe) "
nokKanu3oBaHHble opbuTtanu. O6ocHoBaHue
BaneHTHOro  wtpuxa. OOHOAMEKTPOHHbIE U
KONMMeKTuBHble cBoncTBa Mmonekyn (M.Obtoap).
Monekynbl ¢ «4euUMTOM» 3NEKTPOHOB.
KoopAanHaunoHHbIe coeNHEeHus. Teopus
KpucTannuyeckoro nons. AHanua pacienneHus d-
YpOBHEN B MOMSX  PasfMyHON  CUMMETPUMN.
MapameTpbl pacwennenus. CunbHoe u craboe
none nuraHOoB. AHanM3 aMNeKTPOHHbIX CMEKTPOB U
MarHMTHbIX ~ CBOWCTB ~ Ha  OCHOBE  Teopwuu
KpucTannuyeckoro nons. Teopwus nons nuraHaos.
pynnoBble opbutanu. KBaHTOBO-MexaHuuyeckas
TPaKTOBKa XMMUYECKOW CBA3W B KOMMIIEKCaX.
ConpsixeHHble T-3NIEKTPOHHbIE CUCTEMBI.
BytagueH. beHson. HebeH3onaHble apomaTnyeckmne
coeanHenus. [NpaBuna 4n u 4n+2. CoBpeEMEHHLIE

https://edu.vsu.ru/
course/view.php?i
d=3995




npeacTaBneHus 06
AHTMApPOMaTUYHOCTb.
yrneeoAopoapl.

apoMaTn4HOCTMU.
AJ'IbTepHaHTHbIe

1.6

CoxpaHeHune
opbutanbHomn
CUMMETPUn B
XUMUYECKNX
peakuusx

KauecTBeHHas Teopusi peakuMoHHON CnocoBHOCTU
OpraHM4Yeckmx coeguHeHuin. IHaekcobl peakuMoHHOM
CNOCOBHOCTU: MHAOEKCHI CBOOOAHOW BaNeHTHOCTW,
3apsgbl Ha aTtomax, uHaekcbl Pykyu, sHeprum
KaTMOHHOWM N aHMOHHOWN Aernokanusauumn.

KBaHTOBO XMMHU4Yeckoe OrnucaHue 3fIEMEHTaPHOro
aKtTa XMMHYeckux peakumn. [TlyTb peakumm wu
KoopAaunHata peakuum Ha noTeHUManbHon
noBepxHocTu. [NepexogHoe cocTosiHne. CummeTpus
peareHToB, MEPEXOAHOro COCTOSIHUS U MPOAYKTOB
peakumn. KayecTBEHHbIA aHanM3  BO3MOXHbIX
MEXaHU3MOB XMMWYECKMX peakuui Ha OCHOBe
obwen CTpyKTypbl MOTEHLMANbHOW MOBEPXHOCTH.
KoppensunoHHble npasuna Byasopaa - XodmaHa
npu aHanu3e BO3MOXHbIX MEXaHU3MOB XUMMUYECKNX
peakumi. Teopusi rpaHnYHbIX opbuTanen Pykyw.

https://edu.vsu.ru/
course/view.php?i
d=3995

2. JlabopaTopHble 3aHATUS

2.3

KBaHTOBO-
MexaHu4yeckas
WHTepnpeTauus
OCHOBHbIX
npeacraBneHnn
Teopuu
XUMUYECKOTO
CTPOEHUS MONeKyn

OneKTPOHHOE BOSIHOBOE ypaBHEHWe. OfeKTPOHHas
NAOTHOCTb M €e UW3MeHeHue npu nepexoge OT
pasgerneHHbIX aTOMOB K MOJIeKyne..

Onepatop [amunbToHa gna  aTOMHbIX U
MOMeKynspHbIX cucteM. [ocTpoeHne aneKTpoHHOW
BOMHOBOM (DyHKUMM B Buge onpegenurensd. Pacuet
MONEKyNnsapHOro moHa Bogopoga no metogy MO
JIKAO.

https://edu.vsu.ru/
course/view.php?i
d=3995

2.4

YyeHue 0
CUMMETPUn
MoneKyn

3nemeHTbl
rpynnbl

CvmmeTpus  Mornekyn.
cummeTpun. ToveyHble
MOIEKyI.
HenpvBognmbie npeacTaBneHns Ha npuMepe rpynn
Cavu [03. XapakTtepbl npeacrasneHun. PasnoxeHune
NPUBOAMMOro NpeacTaBneHns Ha HenpuBoAuMbIe.
Wcnonb3oBaHue Tabnuy  xapakTtepoB  Ans
NOCTPOEHNS CUMMETPU30BaAHHbBIX OpbuTanen
VMcnonb3oBaHue Tabnuu, xapakTepoB AN peLleHust
Apyrvx 3agady (onsa otbopa opbuTanein, MMerLLmMX
HeHyrneBoe MepeKpbiBHUE, AN BbiBO4A MNpaBun
oTbopa Ans cnekTpanbHbIX MNepexogos, Ans
pacyeTa Tepma Monekynbl).

n onepauum
cMMMeTpUn

https://edu.vsu.ru/
course/view.php?i
d=3995

2.5

OneKkTpoHHoe
CTpOEeHue
HEKOTOPbIX MONEKY

MO OByxaTOMHbIX FOMO- 1 reTeposiAepHbIX MOSEKy
OneKTPOHHOE CTPOEHME HEKOTOPBIX MHOrOaTOMHbIX
MOIeKyrn: cxembl obpasoBaHus MO, 3neKTpoHHble
KoHdomrypauumn monekyn. IHTepnpeTtauus cTpoeHust
MOIEKyI.

NHTepnpeTauus reomMeTpu4eckoro CTpOEeHuUs
Morekyn Ha ocHoBe mogenu O3MBO, teopun MO
JIKAO, «koHuenuuu  rmbpuamsauum  aTOMHbIX
opbuTanen

OneKTPOHHOE CTPOEHME KOMMIIEKCOB MEPEXOOHbIX
MEeTassIoB C HEOPraHW4YeCKMMU U OpraHNn4yeCcKUMMU
nuraHgamu.

OneKkTpoHHoe CTpoeHune COMPSHPKEHHBIX 7
apomMatudeckmx cucrtem. [lpumepbl pacyeToB MO
mMeTody Xwkkens. 3apsagbl Ha aTomax, Nopsaaku
cBsasein. [paHuYHbIE opbutanu.

https://edu.vsu.ru/
course/view.php?i
d=3995

2.6

CoxpaHeHune
opbutanbHomn
cuMmmeTpun B
XUMUYECKUX
peakumsx

KoppensunoHHble anarpammbl U KOPPENSALUNOHHbIE
npasuna npu Ka4eCTBEHHOM ONMUCaHNN MEXaHN3MOB
XumMudecknx  peakuun  (npasuna  Byasoppaa-
XodmaHa 0 coxpaHeHun opbuTanbHON CUMMETPUN,
TEopus rpaHnyHbIX opbuTanen Pykyu)

https://edu.vsu.ru/
course/view.php?i
d=3995




13.2 Pasgenbl AucuunnvHbl U BUAbl 3aHATUN:

Bugbl 3aHATMIA (4acoB)

Ne Haumerosarine CamocTtoaTenbHas
n/nm | pasgena gucumnnuubl | Jlekumm | Mpaktuyeckue | JlTabopaTopHble pabora Bcero

BeeneHune. YpoBHHU
opraHusaunm maTepun.

1. 2 0 12 14

OcHoOBbI  Knaccuyeckom
2. | Teopumn XMMUYECKOro 4 0 14 18
CTpOEeHUs

KBaHTOBO-
MexaHun4eckas
WUHTepnpeTaums
3. | OCHOBHBbIX 6 6 18 30
npeacTaBneHun Teopuu
XUMMYECKOr0 CTPOEHMS
MorneKkyn

YyeHne o cummeTpum
MOneKyr

OneKTpoOHHOE CTpoeHue
HEKOTOpPbIX MOJEeKyn

CoxpaHeHne
opbuTanbHomn
cMMMETpUn B
XUMUYECKMX peakLmsix

NToro 36 36 72 144

14. MeToan4yeckune ykasaHua Ans odyvyarowmxcs no oCBOEHMIO AUCLUNSIUHDI
CocTtaBneHne KoHcnektoB. CaMOCTOSITENbHOE WM3yvYeHMe OTAernbHbIX TeM. BbinonHeHue
AoMalWHuX 3agaHuin. NogrotoBka kK  nabopaTopHbiM 3aHATMAM. [MoarotoBka K TEKyLlen U
NPOMEXYTOYHON aTTecTaunn.

Mpwn peanunsaumm ANCUUNNHBI c NCNonb30BaHNEM ANCTaHUMOHHbIX
obpasoBaTenbHbIX TEXHOMNOrnmn ncnonb3yTcs WHCTPYMEHTDI 9MNEKTPOHHOM
MHOpMaLMOHHO-0bpa3oBaTensHoM  cpeabl  BIY  «OnekTpoHHbIn  yHuBepcuteT BlY»
(https://edu.vsu.ru) nvnum “‘“MOOK Bry” (https://mooc.vsu.ru), cepBuChI

BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord u ap.), 9NeKkTpoHHas Mo4Ta,
MECCEeHIXepbl U COLICETU.»

15. NMNepe4yeHb OCHOBHOM U [ONOJIHUTENBLHON NUTEPATYPbI, PECYPCOB UHTEPHET,
HeoO6XoAUMbBIX AN OCBOEHUA AUCLUNIIUHDI
a) OCHOBHag nuTepaTypa:

Ne n/n NCTOYHMK

1 MpnboB J1.A. dnemMeHTbl KBAaHTOBOW TEOPUM CTPOEHUS U CBONCTB Monekyn / JT.A.
' pnbos .— fonronpyaHeiv : Mutennekt, 2010 .— 310 c.

EpmakoB A.U. KBaHToBas mexaHuka n kBaHToBas xumusa / A..Epmakos - M. :

2. N3patenbcTtBo KOpawt, 2010. - 555 c.

6) gononHuTenbHas nuTepaTypa:

Ne n/n HNcmoYvHUK

3 CrtenaHoB H.®. KBaHTOBasi MexaHuka n kBaHTtoBas xumusa / H.®. CtenaHos. — Mup,
) 2007. - 519c.

4 Ctpombepr A.I'. dusnyeckasa xumusa: yueb gns sysos / A.I'. Ctpombepr, [.11.
) CemyeHko - M. : Bbicw. Wwk., 2003. - 527 c.

5 MunkuH B.U. Teopusa ctpoeHmns monekyn /B.A.MuHkuH, B.A. CumknH, P.M. Munses. —
) PoctoB-H/[0: ®eHunkc, 1997. — 560 c.

6 CwumknH B.A. 3agaym no teopum ctpoeHns monekyn / 6.A. CumkuH, M.E. Kneukun,

M.H. 'myxoBueB. — PocToB-H/[: ®eHunkc, 1997. — 272 c.



https://info.vsu.ru/SRedirect/C0A90F88/edu.vsu.ru
https://info.vsu.ru/SRedirect/C0A90F88/mooc.vsu.ru

7 Nop6aves B.B. KoHuenuun coBpemeHHoro ectectso3HaHus / B.B. Nopbaves. — M.:
' Onukc 21 Bek: Mup 1 obpasosanume, 2003. — 590 c.
8 KpacHos K.C. Monekynbl 1 xummyeckas cesasb / K.C. KpacHos. — M.: Beicw. Wk., 1984 —
' 280 c.
0. TateBckun B.M. Ctpoenne monekyn / B.M. Taresckuii. . — M.: Xumus, 1977. — 511 c.
10 Manynos O.I'. CtpoeHune monekyn / KO.I". Manynos. — Teepb: N3a-80 Teep. oc. YH-Ta,
' 1995. — 199 c.
11 ®nappwu P. 'pynnbl cummeTtpun. Teopus n xumudeckue npunoxenus / P. dnappu. — M.:
' Mwup, 1983. — 395 c.
12 Bepcykep N.B. OnekTpoHHOEe CTpOeHUe 1 CBOMCTBa KOOPAMHALUMOHHBLIX cCoeauHeHun /
' WN.B. Bepcykep. — J1.: Xumunga, 1976. — 348 c.
13 Mappen [x. Teopus BaneHTHocTh / [bx. Mappen, C.Kettn, [x. Teagep. — M.: Mup,
' 1968. — 520 c.
JleBnH A.A. BBeeHue B KBAHTOBYHO XMMUIO TBEPAOro Tena : XuMmmudeckasa CBs3b U
14. CTPYKTypa aHepreTuyeckux 30H B TeTpasgpudeckmx nonynposogHukax / A.A. JIeBuH. . —
M.: Xumusga, 1974. — 236 c.
15 MeHTuH FO.A. dusnyeckme metoabl uccnegosanma B xummm / FO.A.leHTuH, J1.B.
' Bunkos. — M.: Mup, ACT, 2003. — 683 c.
16. 3urenb @.10. BewectBo BecenenHon / @.10. 3urenb. - M.: Xumusa, 1982. — 173 c.
17 Jinnge A.Ll. Pnsmka anemMeHTapHbIX YacTuy N MHNAUNMOHHasa kocmororus / A.4.
' Jinnpge. — M.: Hayka, 1990. — 275 c.
KoponbkoB [1.B. OnekTpoHHOE CTpOoeHMe 1 CBOMCTBA COeAMHEHNN HENepexoaHbIX
18. anemeHToB: BBegeHne B TeopeTudeckyto xummio. — Cl16. : Xumus. Cl6. ota-Hue,
1992. —311c.
Bepaett k. Xumunueckas ceasb./ k. bepaett. — M.: Mup: BMUHOM. JlabopaTopus
19. .
3HaHuK, 2008. — 245 c.

B) MH(DOPMALMOHHBIE 3NEKTPOHHO-06pa30oBaTENbHbIE PECYPCHI:

Ne n/n NCTOYHNMK

19. 3oHanbHas HayyYHas 6ubnmoTeka www.lib.vsu.ru

20. MHTepHeT nopTtan ans xmmukos http://www.chemweb.com

21. NHTepHeT-pecypchl - Bubnuoteka hitp://www.twirpx.com

22. MopTan Hay4YHO-TexHn4eckon nHgopmaunn b Hedtb 1 Masz 2007www.nglib.ru
23. NHTepHeT nopTan obpasoBaTtenbHbIX pecypcos http://window.edu.ru

25. YOMK «CtpoeHue BewiectBa 3 k» https://edu.vsu.ru/course/view.php?id=3995

16. lepeyeHb Yy4yebHO-MeTOAMYECKOro obecrneyvyeHUs ANS CaMOCTOATENIbHOM

paboTbl (yyebHo-memoduyeckue pekomeHdauuu, nocobus, 3adadHuKu, MemoduyecKue ykazaHusl ro
8bIMOIHEHUIO MPaKmMuU4YeCcKUX (KOHMPOsibHbIX) pabom u dp.)

Ne n/n NCTOYHMK

17. UHdpopmaLmMOHHbIE TEXHONOMMU, UCTNONb3yeMble ANs peanu3auum y4eb6Hom
AUCLUNIUHBI, BKITIOYasa nporpamMmHoe obecnevyeHne u MHpopMaLMOHHO-
cnpaBo4Hble CUCTEMbI (MPU HEOBXOAUMOCTH)

lMpoBegoeHne BBOAHOW W O6G30pPHBIX NEKUMA, pelleHne 3agad rno OCHOBHbIM
pasgenam Kypca. [logrotoBka K TeKywenh U NPOMEXYTOYHOM aTTectauum C
NCrnonb3oBaHWEM pekoMeHOyeMOM nuTepaTypbl

[Mpun peannsaumm y4ebHOM AUCUUNIMHBI UCMOMb3YHTCA 3EMEHTbI ANIEKTPOHHOTO
0by4eHus 1 pasnnyHble QUCTaHUMOHHbIE 0bpa3oBaTerbHbIe TEXHOMOMMK, NO3BONAIOLLIME
obecneymBaTb ONocpeaoBaHHOE B3anModencTeme (Ha paccTtosiHum) npenogasaTenem u
obyyaroLmxces, BKNtoYas WNHCTPYMEHTbI SNEKTPOHHOM NHOPMaLMOHHO-
obpasoBatenbHon cpeabl BI'Y «OnekTpoHHbIn yHuBepcuTeT BIY» (https://edu.vsu.ru)



http://www.lib.vsu.ru/
http://www.chemweb.com/
http://www.twirpx.com/
http://www.nglib.ru/
http://window.edu.ru/
https://info.vsu.ru/SRedirect/C0A90F88/edu.vsu.ru

n/mnn “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHne BebuHapoB, BUAEOKOH(EPEHLNI
(8 TOM 4dncne cnpumeHeHnem cepsucoB Zoom, Discord v ap.), B3aMmogenctsne B
couceTsx, NocpeacTBOM 3SIEKTPOHHOM MOYTbl, MECCEHKEPOB.

18. MaTepmanbHO-TeEXHUYECKOEe obecneyeHne QUCLUNIINHDI:
Y4yebHukM, y4ebHble nocobus, 3agadyHukn, MynbTU-meama TEXHUKA.

19. OueHoOuYHble cpeacTBa ANA NpPoBeAeHUS TeKywehn U MNPOMEXYTOYHOM
artrecrtauum

MopsimoK OLEeHKN 0CBOEHMS oByyatrowmmmcs y4ebHoro matepumana
onpenensieTcsi CoaepXXaHnem crneayrwmnx pasnenos AUCUUNINHGIL

rll\}gn H&”@ﬁ?ﬂ”ﬂ%‘?ﬂiﬂ:‘&%ﬁfﬁgﬂa KomneTeHLmsi(n) OLeHouHble cpeacTBa
BeepgeHnue. YpoBHMU
1. OPIaHUSALIMN MATEDUN. OlK-1 MpakTuueckoe 3agaHue
OCHOBbI Knaccu4ecKkon Teopuu OrK-1
2. XMMUYECKOTO CTPOEHMS: MpakTnyeckoe 3agaHune
KBaHTOBO-MexaHn4yeckasi OrK-1
WMHTepnpeTaums OCHOBHbIX MK-3
3. NpeCTaBReHMii Teopun nK-4 KoHTponbHaga paboTa
XUMMYECKOro CTPOEHNSA MOJIEKY N
4. Y4yeHne 0 CUMMEeTPUM MONEKYN MK-3 [MpakTnyeckoe 3agaHue
OneKTpoHHOEe CTpOEeHue OrK-1
5. HEKOTOpPbIX MOJEeKyn MK-3 KoHTponbHaga paboTa
MK-4
CoxpaHeHune opbuTanbHom MK-3
6. | cMMMeETpuK B  XMMMYECKMX K-4 MpakTnyeckoe 3agaHune
peakumsax
MpomexyToyHasa aTTecTauns dopmMa KOHTPONs - 3K3aMeH MepeyeHb BONPOCoOB
MpakTnyeckoe 3agaHve

20 TunoBble OUEHO4YHbIE cpeAcTBa M MeToAMYeCKUMe MaTtepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

20.1 TeKywMn KOHTPOSIb YCNEBaeMoOCTH

KoHTponb ycneBaeMoCcTM MO AUCLMNINMHE OCYLIECTBNSETCA C MOMOLbIO CreayroLmux
OLeHOYHbIX CpeacTB:

20.1.1 Mepe4yeHb NpPaKTUYECKUX 3aAaHUN

1. KakoB husnyeckuin CMbICI KBagpaTta BOSIHOBOW (PyHKLMN?

2. [anTe onpeaeneHve aTOMHOW N MONEKYNApHON opbutanu.

3. [MpeanoxuTte anroputm nccnegoBaHnsg atToMHON opbuTanm.

4. Wcnonb3ysa npasuno XyHaa, Hanaute Hanbonee yCcTonymBbId TepM aTtoma.

5. B 3apauye 06 H2+ curypupyeT BaxkHoe ANsi CTPOEHMS MOSEKYn MOHATME MHTerpana
nepekpbiBaHNSA. KakoB ero reomeTpuyecknini CMbICn?

6. KakoB (bm3myeckuin CMmbICI KyFIOHOBCKOrO 1 O6MEHHOro MHTErpanos?

7. Kakune MO HasblBalOT CBA3bIBAOLLMMU, PA3PbIXNAOLWLMMU U HECBA3bIBAKOLLUMM.

8. Monekyna H2+ cogepXuT OOWH 9NeKTpoH, monekyna H2 - gsa. MoxHo nu ans

noctpoeHus MO B ToM 1 Apyrom cnyyae ucnonb3oBaTb OAWH U TOT e 6a3nc?

9. Kakasa MO HasbiBaeTCs CUMMETPUYHON, a a Kakasl - aHTUCMMMETPUYHON. Kakoe CBOMCTBO
opbuTanen nexuT B OCHOBE Takow Kraccudukaumm?

10. MO monekynbl Bogopoga knaccugupytotcs Ha o u ™ MO. Kakoe CBOMCTBO MOMOXEHO B
OCHOBY TakoW Knaccudmkaunumn?


https://info.vsu.ru/SRedirect/C0A90F88/mooc.vsu.ru

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

Onupascb Ha 3NeKTPOHHYHO KOH(PUIrypaLmio 4ByXaTOMHON MOJEKYbl CPaBHUTE 3HEPrnn
Anccounauumn Monekynbl U €€ NoHax.

Onupascb Ha 3NEKTPOHHYIO KOHMUIypauuio ABYXaTOMHOW MOMEKyrbl CpaBHUTE OSIUHbI
CBSA3U B MOMEKyre 1 eé noHax.

Onpegenute MOMEKynsipHble TepMbl  MOSEKyrbl, €Cnu W3BEeCTHa 3NEeKTPOHHast
KOHUrypaumst Monekyrbl.

Onupasice Ha Teopuio OJlBO, npeackaxute paBHOBECHYHD T[EOMETPUYECKYHO
KOHUrypaumo MOneKyr.

CvmmeTpusi monekyn. Teopembl B3anmMoaencTBms 3NeMEHTOB CUMMETPUN

MeToavka onpeaeneHns To4eYHbIX rPynn CUMMETPUN MONEKY

Mosichnte npuHUun obpasoBaHusi rMbpuaHbix opbutanen (FAO)s metoge MO.
MosicHnTe NpuHUMN cocTasneHuns rpynnosbix opbutanen (FO) B metoge MO.

[MosicHMTe NpMHLUMN COCTaBNEHNSs CUMMETPU30BaHHbIX opbutanen.

Ob6bACHUTE CMbICT TEPMUHOB OEeNoKann3oBaHHbIe W NOKaNn30BaHHbIE MOSEKYNsSipHbIe
opbutanu B metoge MO.

CoctaBbTe BOMHOBbLIE (PYHKUMM O MOMeEKyn aTuneHa u GytagueHa B nNpubnvkeHuu
MEeToAa MOJEKYSIPHbIX opbutanen Xokkens.

CocTaBbTe, He pellas -3NeKTPOHHbIA XIOKKENEBCKUN OEeTEPMUHAHT ANs MOSeKysbl
OGyTagueHa.

Onupasce Ha npasuna Pykyu,onpegenute HanpabfeHue 3SMeKTPoUbHON aTaku B
MOJEKyne, ecrnin n3BecTeH BMA BbicLLen 3anonHeHHon MO.

Onupasce Ha npasuna Pykyu,onpeaenute HanpasfeHue 3SMeKTPOUbHON aTaku B
MOJEeKyne, ecrnn n3BecTeH Bua Huswen cesobogHon MO

Monb3ysacb auarpammamu ®pocTa, 06BACHUTE, Kakne CTPYKTYpbl NATUYNIEHHOMO KonbLa
CnHn 6yayT o6nagatb apomMaTtMyecknmmn CBOMCTBaMMU?

Onupasicb Ha TeopuI KPUCTan/IMYeCcKoro Mossi, CpaBHUTE MarHUTHbIE MOMEHTHI
OKTa3gpU4eCKMX KOMMMEKCOB, €CNU W3BECTHbl 3MEKTPOHHbIE KOHUrypauum WOHOB
LEeHTpanbHOro atoMa u NpupoAa nNuraHgos.

Cdhopmynupynte KpuTepmm CyLLLECTBOBAHNS XMMUYECKOW YacTULbI, KaK €4NHOro Lienoro.

20.1.2. KoHTponbHasa paboTa Ne 1
Bunet Ne1

MonekynsapHaa opbutanb — 3T0: a) obnacTb MPOCTPaHCTBA, B KOTOPOMW 3NEKTPOH
nposoant 6onee 90% BpemeHu; 6) 0 AHOANEKTPOHHAsA BOMHOBasA OYHKLMSA, Nonyyaemas
npn peweHnn ypaBHeHnn XapTpu-Poka; B) obnactb NPOCTPaHCTBaA, B KOTOPOW
BEPOATHOCTb HaXOXOEHWUs1 aNeKTpoHa paBHa 95%; r) nonHas aNeKTPOHHasi BOSIHOBas
YHKUNSA MONEKYbI.

MO wmonekynsl Bogopoga umetoT Bua: Wi=c(e: + @2), ¥o=c(p1 - @2),. OOHy u©3 HUX
Ha3blBalOT YETHOW, APYryto - HevyeTHon. M3o6pasnte nx n o6bACHUTE, Kakoe CBOWCTBO
opbuTanen NexumT B OCHOBE TaKoW Knaccudukaumm.

Ccopmynupynte OCHOBHble ycnoBus ans nHtepdepeHumn AO ¢ obpasosaHunem MO.
O6pasytotcsa nmn MO B crnyvyae nepekpbiBaHus cnegywowmx AO: p; m p; ; dx; u s.
MpuBeautTe puUCyHOK, MosicHALWMKA oTBeT. HasoBuTe aTm opbutanu, uUCnonb3ys
OCHOBHbI€ NpuHUMNbI kKnaccudpukauyum MO.

Hanuwwute, Yyemy paBeH nHTerpan nepekpbiBaHusa. Pacnonoxute opbutanu B nopsigke
YMEHbLUEHMS 3HaYeHNs nHTerpana nepekpbisaHus. HasosuTte aTu opbuTtanu, ucnonb3ys
OCHOBHbI€ NpuHUMNbI kKnaccudpukauyum MO.

PUPS



5. CoctaBbTe npobHy BONHOBYIO yHKUMO B npubnumxeHun JIKAO ana monekynbsl CH,

MCNOnb3ysi BaneHTHbIN 6a3unc.

CocTaBbTe ramunbToHMaH ansa monekynsl BeC.

CocraBbTe cxembl MO 1 HanuLwKTe 3NEKTPOHHbIE KOHUrypauum monekynsl B2 n noHos

B2+ n Bz_.

8. OnpepenuTte TepMbl, CpaBHUTE 3HEPrMu AuUccoumauum U MarHUTHblE MOMEHTHI
BblLLIeyKa3aHHbIX YacTu,.

9. CoctaBbTe cxemy MO n HanuwuTe SMEKTPOHHYI KOHMUrypaumio U TepM OCHOBHOIO
cocTosiHuA monekynsl BH.

10. Chopmynmpynte NPUHLMMN N30SNEKTPOHHOCTU. Mcnonb3ys ero, HanuLNTe 351EKTPOHHYIO
KOHdpurypaumio n TepMm MonekynapHoro noHa BeC.

No

KoHTponbHas paboTta Ne 2

Bunet Ne1

1. [Ons monekynbl Hs BO3MOXHbI reomeTpuyeckme KoHurypaumn: nuHenHas . u yrnosas
Cov. Onpegenute tvnbl cummetpum MO, obpasoBaHHbIX 131S-AO, U COOTBETCTBYHOLLMX
ypoBHeWn aHeprun. Onpegenute SMNEKTPOHHYI KOHdurypaumio Monekyn. CpasHute
YCTOMHYMBOCTb M peaKkUMOHHY0 CNOCOBHOCTb Monekyn. MNpumuTte BO BHMMaHue, YTo E (0g)
<E (ay)

CoctaBbTe CMO ans monekynbl AlH:

Hante onpegenenune JIMO, nanoxure anroputm nx nosyveHus

CoctaBbTe cxemy MO ana monekynbl rpynnbl cummeTtpun [azn. NocnegoBaTenbHOCTb
ypoBHen: 1a'1<2a'i<le'<la",<3a'1<2e'... Hanmwute 9K monekynsl CHs,

Onpegenute MONEKynsipHbIN TEPM MOSIEKYMbl, OTBEYAlOLWMIA CrieayoLwwen areKTPOHHON
koHdpurypaumu: rpynna Coy, ai?b;® byt

CoctaBbte cxemy MO gna komnnekca rpynnbl cummeTpum [sn. Hanuwwute 9K ang
komnnekcHoro noHa [ Cu(CN)z]* [Hgls]

Onupasice Ha TKI, paccuutante J3CIJ1, oueHNTe MarHMTHbIE CBOWCTBA U NMpeacKaxute
BO3MOXHbI€ UCKaXKeHUs1 reomeTpudeckon koHdurypauum ans [Fe(H20)e6]3* (On), [Ni(CN)4]*
(Ta)

N o o o

lMpomexyToyHaa aTtTecTaumMs NpoOBOAMTCA B cooTBeTcTBMM C  [lonoxeHvem o
NMPOMEXYTOYHON aTTecTaumm oby4dalwmuxcs no nporpaMMamMm  BbiCLLero obpasoBaHus.
KOHTpOmMbHO-M3MepUuTenbHble  Matepuansl  NPOMEXYTOYHOM  aTTecTtaumMuM  BKIIOYaloT
TeopeTuyeckmne BonpocChl, NO3BOMSIOLLME OLIEHUTb YPOBEHb MOSTYYEHHbIX 3HaHWU 1 NpakTUyeckme
3agaHus, NO3BONAKLLME OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHWA W HaBbIKOB. [l1pn
OLeHMBaHMM UCMOSb3YIOTCA KONMYeCTBEHHAas LKarna oueHok. Kputepuu oueHmBaHns npuBeaeHsbl
BbILLE.

Mpu peanusaunm ANCUMUNIMHBI C NPUMEHEHWEM ANCTaHLMOHHbBIX 06pa3oBaTenbHbIX TEXHONOMMM
OueHKa 3a 3adveT/aK3aMeH MOXeT ObITb BbiCTaBreHa Mo pesynbTaTaMm Tekylen aTtrectauuu
oby4atoLerocs B ceMecTpe.

Tekylwan atrectaunsa NpoBOAMTCS B COOTBETCTBUM C MonoXeHneM o Tekyllen aTTectaumm
obyyvalLwmxca no nporpaMmam Bbicllero obpasoBaHus BOpOHEXCKOro rocygapCTBEHHOMO
yHMBepcuTeTa. Tekywas aTtrecrtaums nposoguTcs B popmMax YCTHOro onpoca (ppoHTanbHas
Oecena) M NUCbMEHHbIX PaboT (BbIMOMHEHME MPAKTUKO-OPUEHTMPOBAHHLIX 3adaHuA U ofHa
KOHTponbHas paborta).



YpoBeHb

Kputepun oueHMBaHNs koMneTeHLNi cchopmumpoBaH Llkana oueHok
HOCTU
KOMMEeTEeHLINN
MonHoe COOTBETCTBME oTBeTa obyuvatowerocs BceM | [lo8bilWeHHbIU OmnuyHo
nepeynucrneHHbIM  Kputepuam. [1poaeMOHCTpUPOBaHO  3HaHue ypo8eHsb

(byH,EI,aMeHTaJ'IbeIX OCHOB CTpPO€HMA N CUMMETPUN MOIEKYI,
YMEHME UCMONb30BaTb 3aKOHbI KBAHTOBOW MEXaHWKW K OnmncaHuio
SMNEKTPOHHOIO CTPOEHUS MONEKYNSIPHbIX CUCTEM  PasfIUYHOM
CMNOXHOCTW, BNaJeHWe OCHOBHLIMW HaBblkaMW WHTepnpeTauuu
BbIBOJAOB KBaHTOBO-MEXaHMYEeCKOro onucaHusi CTPOEHUS
XUMUYECKUX  CUCTEM, pacKpbiTUs  CBA3eW  Mexay  Ux
9NEKTPOHHbIM CTPOEHWEM U  (PUMYECKMMWU CBOWCTBAMM,
peakuMoHHON cnocobHOCTLIO.

OTBET Ha  KOHTPOMbHO-U3MEPUTENbHLIM ~ MaTepuan  He ba3sosnbili Xopowo
COOTBETCTBYET OJHOMY W3 MEepPeyYUCreHHbIX MoKa3aTenemn, Ho ypo8eHb

obyvatowmiica gaeT npaBuIibHble OTBETbI Ha AOMOSHUTENbHbIE

BOMPOCHI

OTtBeTr Ha KOHTPOJbHO-M3MEPUTESbHBIN mMaTtepuan He lMopozoeniti Yoosnemsopu-
COOTBETCTBYET [OBYM W3  MNEpEeYUCreHHbIX  MokasaTtenen, ypOo8eHb meribHO
obyyarowmiics JaeT HenomnHble OTBETbl Ha [AOMNONHUTENbHbIE

BOMPOCHI.

OTBET Ha  KOHTPOMNbHO-U3MEPUTEMBLHBLIN ~ MaTepuan  He - Heydoenemsopu-
COOTBETCTBYET MepeyvucrnieHHbIM nokasaTtensm. OB6yuyarowmiics meribHO

[AEMOHCTPUPYET OTPbIBOYHbIE, oparMeHTapHble 3HaHWA Teopuw,
JonyckaeT rpy6ble oLnGKM Npu TPaKTOBKe NpaKTUYeCcKMX 3agad

20.2 NMpomexyTo4yHana aTTrecTaums

MpomexxyTouHas aTTecTaums no AUCLMNINHE OCYLLECTBISIETCS C MOMOLLBIO CNEAYLLMX
OLIEHOYHbIX CPEACTB:

20.2.1 NepeyeHb BOMPOCOB K 3K3aMeHY:

1. CraumoHapHoe ypaBHeHve LlpegunHrepa pana cBOOOAHOW  MONeEKymnbl.  ONEKTPOHHbIE,
konebaTenbHble N BpalLaTernbHble COCTOSHUS MOneKy . BeposaTHOCTV KoHdUrypauuii saep 1 9neKTpoHOB.
2. OneKTpOHHOe BOMHOBOE ypaBHeHwue LLpeanHrepa ans atomoB u monekyn. Onepartop NaMmunbToHa

ANst aTOMHbIX U MOMEKYNSAPHbIX CUCTEM (Ha MPOCTbIX NpuMepax). [MoBepXHOCTb 3NEKTPOHHOW 3HEPTUN.
Kputepuit yCTOMYMBOCTN XUMMUYECKMX HYacTuUL, B KBAHTOBOW TEOPUMN.

3. MeTog MonekynsipHbix opbutaneni. OCHOBHble MONOXeHWs. AHanmormss € Teopuen
MHOFO3MEKTPOHHOro aToMa.

4. Onucanve monekynsapHelx opbutanen B metoge MO JIKAO. Hanbonee pacnpocTpaHeHHble TUMbl
6asncos. basncHble aToMHbIE OpOUTany.

5. MonekynsapHbeii MoH Bogopoga H2+. MNpubnwmwkeHne MO JIKAO: BbiGop 6asvcHbIX hyHKUWA,
NOCTPOEHME BEKOBbLIX YpaBHEHUI, HaXoXaeHne KOadhPULIMEHTOB BEKOBbLIX YPaBHEHUN.

6. MonekynspHbeii noH Bogopoga H2+. MNpubnwmxkeHne MO JIKAO: uHTerpanbl nepekpbiBaHWs,
OBOMEHHbIN 1 KyNTOHOBCKUIA.

7. MonekynsipHbIi MoH Bogopoaa H2+. MpubnmxkeHne MO JTIKAO: pacyeT BOHOBbLIX (OYHKLIMIA

8. Knaccudumkauns MO gByxaTOMHbIX roMosigepHbIx Morekyn. OCHOBHblE NPUHLMIMBLI NOCTPOEHNS
cxem MO.

9. eTeposigepHble AByxaToMHble morekynbl B metoge MO JIKAO (Ha npumepe HF, LiH, CO).
OcHoBHble NpuHUMNbI knaccudpmkaumm MO.

10. CBA3b CBOWCTB ABYXaTOMHbIX MOMEKyN (SHeprus guccoumnaumm, MexsagepHoe pacctosHue u T.4.)
C VX 9MNEeKTPOHHbIM CTPOEHMEM Ha Npumepe anemeHToB |l nepuoaa.

11. OnemMeHTbI 1 onepauny cMMMeTpun. Teopembl B3aMMOAENCTBUS ANIEMEHTOB CUMMETPUMN.

12. HekoTopble MOHATMA Teopwuu rpynn: rpynna, rpynnoBoe YMHOXeHue, Tabnvua rpynnoBoro
yMHOXeHus (kBagpaT Kann).

13. TouyeuHble rpynnbl cummeTpun monekyn. Homenknatypa LeHdnuca. MeToguvka onpegeneHus
rpynn CMMMETPUN.

14. CvmmeTpua ypasHeHus LpeauHrepa. WHBapuMaHTHOCTb ramunbTOHMaHa W ypaBHEHUS

WpeanHrepa. CoGCTBEHHbIE OYHKLUMK, Kak Ba3uc npeactaBneHus rpynnbl. MpuHUMnbl knaccudukaumm
YpPOBHEN.



15. OnNeKTpOHHOEe CTPOEeHUe MHOroaToOMHbIX Monekyn. CUMMeTpu3oBaHHbIE U rpynnoBblie opbutanu
(monekyna BeHy).
16. MocTpoeHne CUMMETPU30BaAHHBLIX MOSEKYNSPHbIX opbuTanen. MonekynsipHein noH Hs2*

OnucaHune TexHonormm nposegeHuns

MpomexyToyHass aTTecTauuss npoBoauTCcA B  cooTBeTcTBUM C  [lonoxeHvem o
NPOMEXYTOYHON aTTecTauum oby4arLwmnxcs no nporpammam Bbicllero obpasoBaHus. Kputepum
OLIEHMBAHMS NPVBEAEHbI BbILLE.

Mpun peanu3auun AOUCUMUMNAUHBI C MPUMEHEHUEM OUCTaHUMOHHbLIX O00pasoBaTenbHbIX
TEXHOMOrMIN OLEHKN 3a 3a4eT MOXeT ObiTb BbiCTaBieHa Mo pesynbTaTaM TekyLlen aTTectauyum

obyuvaroLerocs B cemecTpe.



