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PABOYAS MPOrPAMMA YYEBEHOW ONCLMMIUHBI

B61.0.19 CTtpoeHue BewecTBa

1. Wndp n HaumeHOBaHUe HanpaBfieHUs1 NOAroToOBKM/cNneunanbLHOCTH:
04.03.01 Xumusa

2. NMpocdhnnb nogrotroBku/cneumanusauumn: MNpuknagHasa xumms. TeopeTnyeckasa un
3KCNepuMeHTanbHasg Xumus

3. Keanudumkauusa (cteneHb) BbiNnyCKHUKA: 6akanasp
4. dopma obpasoBaHusa: OyHas

5. Kacheppa, oTBevarwLan 3a peanmsaumo AUCLUNIUHDI:
Kagpedpa pusuyeckol xumuu

6. CoctaButenu nporpammbl: Coukas Hanexna BacunbesHa, K.X.H., AOLEHT

7. PekomeHgoBaHa: HaydHo - MeToandyeckum CoBeToM XumMunYeckoro dpakynererta
o1 19.03.2020 npoTtokon Ne 3

8. YuebHbIn roa: 2022 /2023 CemecTtp: 6



9. Uenu n 3apgayum y4e6HON AUCLMNIIUHDI:
U,eJ'Ib}O npenogaBaHnAa OUCUUMIINHBI ABNAETCA U3y4YeHne COBpPEMEHHbIX I'Ipe}J,CTaBJ'IeHVIVI (0]
CTPOEHMN BeLecTBa Ha cybaTOMHOM, aTOMHOM, MOJIEKYIIIPHOM YPOBHSIX , @ TaKKe Ha ypOBHE
MaKpPOCKOMN4YEeCKNX Ten (I'IOJ'II/IMepr, KpI/ICTaJ'IJ'IbI).

OcHoBHbIe 3agaun Kypca:

- 0O3HaKOMIIEHME C COBPEMEHHOM TOYKOW 3pEHMSI O BO3HMKHOBEHMN BceneHHoN, BelecTBa
Bo BceneHHowm;

- pacCMOTPEHNE pasfnNYHbIX YPOBHEN OpraHM3aumm MaTepumn — oT 3fIEMEHTapPHbIX YacTul,
A0 MaKpOCKOMUYECKNX TEN;

- MPUNOXeHWe 3aKOHOB KBAHTOBOW MEXaHWKM K MOMEKYrNspHbIM CUCTEMaM pasfinyHOn
CTEMEHN CMNOXHOCTU; NPUOBpPEeTEeHne HaBbLIKOB MHTEpnpeTauuu BbiBOOOB KBaHTOBO-
MEXAHNYECKOrO0 PacCMOTPEHUST XUMUYECKMX OOBLEKTOB; 3HAaKOMCTBO C KBAHTOBO-
MEXaHU4YECKON TEOpUEN XUMMUYECKOrO CTPOEHUSI U KBAHTOBbIMW aHanoramm noHATUIA
KNaccuM4ecKom Teopun XUMUYECKOrOo CTPOEHUS: XMMUYecKasi CBsI3b, BaneHTHOCTb,
KpaTHOCTb CBSI3W U Ap.;

- n3ydeHne pyHOaMeHTanbHbIX MOSIOXEHUN YYEHNA O CUMMETPUN MOJIEKYIT,

- packpbITUe CBA3EN MEXOY 9NEKTPOHHbIM CTPOEHUEM XUMUYECKUX COEOMHEHUA U UX
hm3n4ecKkMMnN CBONCTBaMWU;

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

10. MecTo yuyeb6HOM ancuunuHbI B cTpykType OOIT:

Bnok 1. Yactb, chopmupyemasn yvacTHMKamu obpasoBaTeribHbiXx OTHOWeHun. ObsizaTenbHas
AvcunnnuHa.

TpeboBaHMe K BXOAHbIM 3HAHUAM M yMeEHMsIM obydarowmxcs: YmeTb anddepeHumpoBaTb U
WHTErpupoBaThb aNemMeHTapHble OYHKLUMKN, 3HaTb cneLmanbHble UHTerparbl, OCHOBbI KBAHTOBOW
MEXaHWKW, KBAHTOBOW XMMMWMK, MONEKYNAPHON U3NKM M KNacCUYECKONn TepMOOUHAMMUKM,
NPUMEHSATb 3HAHUSA O CTPOEHUN MOSEKYN

11. MnaHnpyemble pe3ynbTaTbl OOy4YeHMA NO AucuUNIMHe/mMoaynio (3HaHuA,
YMEHUs, HaBblkK), COOTHECEHHble C NNaHUpPyeMbiMU pe3ynbTaTaMu OCBOEHUA
obpasoBaTenbHOW nMnporpaMmbl (KOMNEeTeHUMsiIMM) U UHAUKATOpPaMU  UX
DOCTMXKEHUSA:

Kog HassaHue Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOoMnNeTeHuuun
OlK- | CnocobeH OriK-3.1 | MNpumeHsieT 3HaTb OCHOBHbIE TeopeTuyeckmne "
3 NPUMEHSATb TeopeTudeckme u nonyamnupuyeckne Moaenu, onucbiBaoLine
pacueTHo- NOMyaMNMPU4ECKNE | SMEKTPOHHOE CTPOEHME MOMEeKyN M NPUMEHSTH
TeopeTuyeckue mMoAenu npwm NPy OUEHKE pPEeaKUMOHHOW  CnocobHOCTU
pelleHnr 3agad BELLECTB.
METOAB! ANs . XUMUYECKON YmeTb ncnonb3oBaTb cTaHgapTHoe
U3y4eHUs CBOUCTB HanpaBneHHOCTY; nporpaMmHoe obecrnedeHvne AN pelleHust
BeLlecTB 1 KBAHTOBO-XMMUYECKMX 3aday W  OLEHKe
NpoLLeccoB € nx peakuMOHHOW CMOCOBHOCTY MOMEKY
yyactmem ¢
ncnonb3oBaHneMm
COBPEMEHHOI1 OMNK-3.2 | Ncnonbayet
BblYNCIINTENBHOM cTanaaptHoe
nporpaMmHoe
TEXHNKN obecneyeHve npu
pelleHun 3agad
XUMUYECKON
HanpaBreHHOCTH
TPaAULMOHHBIX U
HOBbIX pa3fenos
XUMUK




Orl1K- | Cnoco6eH OlK-4.1 | VcnonbayeTt
4 NPUMEHSTb 6a3oBble 3HaHUA B
pac4eTHO- obnactu
TeopeTnyeckme MaTeMaTUK1 1
meToabl Ana bU3MKM Npn
N3y4YeHNsi CBOWCTB
nnaHMpoBaHun
BellecTB n .
NPOLECCOB € WX paboT XMMMYeckomn
yuacTvem ¢ HanpaBreHHOCTH
NCMONb30BaHNEM
COBpPEMEHHOM
BbIYNCIIUTENBHON
TEXHUKN. OliK-4.2 | O6pabartbiBaeT
AaHHble
MCMNoMb30BaHNEM
CTaHOapTHbIX
cnocoboB
annpokcumavmm
YNCNEHHbIX
XapakTepucTuk
OlK-4.3 | NHTepnpeTtupyeT
pesynbTathl
XUMUYECKMX
HabnogeHun
NCNoMb30BaHNEM
ur3anyeckmx
3aKOHOB
npeacTaBneHnn

3HaTtb OCHOBHbIE NoNoXeHn4a
MaTeMaTu4ecKomn TEeOpUKn rpynmn, OCHOBHbIX
3aKOHOB KBaHTOBOW MEXaHWUKM, YMETb WUX
ncnosmnb3oBaTb ANA  pacyeTa 3J1IeKTPOHHOro
CTPOEHUA MONEKYINAPHbIX CUCTEM pa3J'II/I‘-IHOIZ
CITOXHOCTW.

BnageTb OCHOBHbIMU HaBblKaMy
MHTEpnpeTaunmn BblBOOAOB KBa@HTOBO-
MeXaHNn4eCcKoro onncaHumA CTpOoeHud

XNMUNYECKUX CUctem, packpbliTUA cBA3en
mMexay Wux OJIeKTPOHHbIM CTpPOEeHneEM U
peaKLlMOHHOVI CNOCOBHOCTLIO.

YmeTb  dopmynupoBaTb  BbiBOAbl MO
pesynbTatam  aHanuMsa  nuTepaTypHbIX
OAHHBIX M COBCTBEHHbIX  pac4eTHO-
TEOPETMYECKUX pesynbTaTOB B pacKpbITUSA
CBAA3EN MeXOy OAIEKTPOHHbIM CTPOEHUEM
nccnegyemMbiXx CUCTEM U UX peaKkLUOHHOW
CMoCcoBHOCTLIO.

12. O6BbemM gucumnnmHbl B 3a4eTHbIX eauHuuax/yac. — 4/144

dopma npomexyToyHou aTtTecTaumm dK3aMeH

13. Buabl y4e6HoOM paboThbl:

TpygoeMKkocTb (4achl)
. B Tom No cemecTpam
Bug yuebHon paboTbl B uncne B
cero VHTEPaKTMB 6 X X
HoW chopme
AyanTOpHbIE 3aHATUS 72 72
B TOM 4yuncne: nekuum 36 36
npakTnyeckme - -
nabopaTtopHble 36 36
CamocTtosdTenbHas pabota 36 36
dopma NpomexyTOUHOM aTtTecTaumm
36 36
Jk3aMeH
NTOIo 144 144
13.1 CopepxaHne AUCLUMNIUHBI:
n/n Peanusauus
pasgena
HaunmeHoBaHve ANCUMMINHBI C
CopgepxaHve pasgena gUCLMNINHDI
pasgena QUCUUNIVHbI NMOMOLLbIO
OHManH-Kypca,
QYMK *

1. Nlekuun




11

BeepeHve.  YpoBHU
opraHusauum
Martepuu.

CopepxaHue MNOHATUA «CTPOEHME BeLLeCcTBa» WU
«CTpyKTypa BellecTBa». PasnuyHble acnekTbl
TEPMMHA «CTPOEHWE MOMEKYNn»: TOMONOrMYEeCKnH,
reomeTpuyeckun, ANEKTPOHHbIN n ap.
YnopsgoyeHHble U HeynopsaoveHHble CTPYKTYpbl
KOHAeHCUpoBaHHbIX ¢a3. O6wwun o0b63op mMeTonoB
3KCMEPUMEHTANbHOIO N TEOPETUYECKOTO U3yYeHUs
cTpoeHuss BewlectB. Dopmbl  CyLLECTBOBAHMS
MaTepum Ha pasHbIX YPOBHSIX OpraHusaumu.
OnemeHTapHble yacTuubl. MpuHUMNbI
knaccugpukaumm.  dyHOamMeHTanbHble  CUnbl B
npupoge. BewectBo BO BceneHHon, ero Bugbl.
OBonouma BellectTBa Bo BceneHHon. Xumuyeckoe
BELLLECTBO.

https://edu.vsu.ru/
course/view.php?i
d=2217

1.2

OcHosbl
Knaccuyeckon Teopuu
XUMUYECKOTO
CTpOeHUs

OCHOBHblE  MONIOXEHUSI  KNacCU4eckom Teopuu
XUMUYECKOro CTpoeHusi. MonekynspHble mogenu
pasHOro  ypoBHS B  COBPEMEHHOW  Teopun
XUMUYeckoro ctpoeHus. CTpykTypHas dopmyna u
rpacp monekynbl. BenuuuHbl, onpegensiouime
reomMmeTpu4ecKyto KoHdUrypaumio MOMEKyrbl:
BasleHTHbIE YITbl, MEXbAAEPHbIE PACCTOSIHUS, YITbl
BHYTpPEHHero BpauleHus. PeHomeHonornyeckas
MoZenb MoreKkysnbl. BaneHTHble U HeBaneHTHble
B3aUMOAENCTBUS. Xummyeckoe CTpO€EHMe.
Knaccuyeckas Teopus BaneHTHOCTU

https://edu.vsu.ru/
course/view.php?i
d=2217

1.3

KBaHTOBO-
MexaHu4deckas
WHTepnpeTaums
OCHOBHbIX
npeacrasneHnn
TEeOpUN  XMMUYECKOTO
CTPOEHUS Morekyrn

KBaHTOBas  Teopusi  XMMMWYECKOTO  CTPOEHMS.
BO3MOXHOCTM KBaHTOBO-MEXaHM4YECKOro annapara
B WCCNELOBaHWM  MOMNEKYNSPHOM  CTPYKTYpbI.

MonekynsapHoe ypaBHeHune WpeauHrepa.
OneKTpoHHble, KonebaTenbHble M BpawaTterbHble
COCTOSIHUA. AgnabaTtnueckoe npubnmkeHne.

MoTeHumanbHble  YHKUUKM  MOMekyn u  ee
cocTaBnaolmne. JHeprua aguccoumaumm Monekyn.
OHeprusa cBs3n. KBaHTOBbIA aHanor XMMuUYeckon
cBsA3n.  OBOCHOBaHWe  BaneHTHOro  LWTpuxa.
KpatHocTb cBdA3n. [lopsgok cBs3nM. Teopema
lenbmaHa — ®erHMaHa WM KpUTEPUA NPOYHOCTU
cBA3W. BO3MOXHOCTb  KBAHTOBO-MeXaHU4YeCKOM
OLEHK/  MONSAPHOCTW,  AWMNOSIbHbIX  MOMEHTOB,
CUMOBbLIX  MOCTOAHHBLIX ~ MOMEKYyn,  MarHUTHbIX
CBOWCTB M Ap.

https://edu.vsu.ru/
course/view.php?i
d=2217

1.4

YyeHvne o cummeTpun
MoneKyn

OnemeHTbl M onepauMvM CUMMETpUM  SOepHOn
KOH(urypauum Mornekynbl. To4veuyHble rpynnbl
cMMMeTpun Mornekyn. Knaccudukaums ToYeuHbIX
rpynn. [peactaBneHne rpynnbl.  PasnoxeHue
NPUBOAUMBIX NPEACTaBNEHUN Ha HEMPUBOAMUMBIE..
Xapaktep npegcTtaBneHus. Tabnuubl xapakTepoB
ToveyHbIX rpynn. Knaccudukaums  KBaHTOBbIX
COCTOSIHUN Monekyn no CUMMETPUN.
lMpeobpas3oBaHns CUMMETPUM TFaMWUMbTOHMAHA W
Knaccudukaums ypoOBHEW 3SHEpPrum  KBaHTOBbIX
cuctem. CummeTpus n BbipoxgeHue. CummeTtpus
6a3ncHbIx opbuTtanen

YnpoLlueHne BeKOBbIX YpaBHEHUA METO4O0M Teopuu
rpynn. [pynnoBble opbuTtanu mornekyn. [Npasuna
NocTpoeHus MOINEKYNSAPHbIX opbuTanen,
YOOBNETBOPSLNX TPebBOBaHUSAM CUMMETPUN.

https://edu.vsu.ru/
course/view.php?i
d=2217

15

OneKTpoHHOoE
CTPOEHNE HEKOTOPbIX
MOonekyn

OcHoBHOe 1 BO30YXAEeHHble COCTOSIHUS MOJEKY bl
Bogopofda. CaasbiBaolne U paspbIxnswoLimne
opbutanu. CUHIMeTHbIE N TPUNSETHbLIE COCTOSIHUS.
OneKkTpoOHHOEe CTpPOEeHWe [BYXaTOMHbIX MOMNEKyn,
obpasoBaHHbIX atomamn 1 u 11 nepuogos.
Knaccudpmkaums opbutanem no  CUMMETPUMN.

https://edu.vsu.ru/
course/view.php?i
d=2217




KoppenaunoHHble  gmarpammbel MO on4a
OBYXaTOMHbIX MOMeKy-n. PacnpeneneHue
3ANEKTPOHHON NIOTHOCTU B OBYXaTOMHbIX
Monekynax, obpas3oBaHHbIX aTomMamMuM BTOPOro
nepuvoga. lNonaApHOCTb XUMMWYECKOW CBSA3U U ee
XapaKkTepPUCTUKN.

KoHuenumsa rmbpugmnsaumm B MeTOAax BaneHTHbIX
cBsA3en " MONEKYNSIPHbIX opbuTanen.
[enokannsoBaHHble (kaHOHUYeckue) "
rIoKanM3oBaHHble opbuTanu. O6ocHoBaHue
BaneHTHoro  wTpuxa. OOHOSNEKTPOHHLIE U
KONnnekTuBHbole cBoncTBa Monekyn (M.Obtoap).
Monekynbl ¢ «4eUUNTOM» 3NEKTPOHOB.
KoopaunHaunoHHble coeuHEeHus. Teopus
Kpuctannuyeckoro nons. AHanua paclienneHus d-
YPOBHENW B MNOMASX  PasnWYHOW  CUMMETPUN.
MapameTtpbl pacwenneHnsa. CunbHoe u cnaboe
none nuraHgoB. AHanM3 3MEKTPOHHbLIX CMNEKTPOB U
MarHUTHbIX ~ CBOWCTB Ha  OCHOBe  Teopuu
Kpuctannuyeckoro nonsi. Teopuss nons nuraHgos.
Fpynnoeble opbutanun. KBaHTOBO-MexaHW4Yeckas
TpaKkTOBKa XMMMWUYECKOW CBSI3N B KOMIIIEKCAX.
ConpspkeHHble T-3NEKTPOHHbIE CUCTEMBI.
ByTagueH. benson. HebeH3onaHble apoMaTmyeckmne
coeavHeHnus. [paBuna 4n u 4n+2. CoBpeMEHHbIE

npeacTaBneHus (¢]¢] apoMaTUYHOCTW.
AHTMapOMaTUYHOCTb. AnbTepHaHTHbIE
YrneBOAOPOAbI.

1.6

CoxpaHeHune
opbuTtanbHon
cnMmmMmeTpumn B
XUMUYECKUX peaKLIMSX

KayecTBeHHas Teopus peakumoHHOM CMOCOBHOCTM
opraHuMyeckmx coegnHeHun. NHaekcobl peakynoHHOM
CMOCOBOHOCTU: UHAOEKCbl CBOOOOHOM BaNEHTHOCTH,
3apagbl Ha atomax, uHAekcbl ®ykyu, 3sHeprum
KaTMOHHOW 1 aHMOHHON Aernokanusaunu.

KBaHTOBO XMMW4YECKOe OnucaHue 3MeMEeHTapHoro
akta XxuMmumyeckux peakumi. [lyTb peakumm wu
KoopavHaTa peakuuu Ha noTeHLumManbLHon
nosepxHocTu. MNepexogHoe coctodHne. CummeTpus
peareHToB, Mepexo4HOro COCTOSHUS U MNPOOYKTOB
peakuun. KayecCTBEHHbI aHanuM3  BO3MOXHbIX
MEeXaHU3MOB XMMWYECKUX peakumin Ha OCHOoBe
obLen CTpyKTypbl MOTEHLUMANbHOW MOBEPXHOCTM.
KoppensuunoHHble npasuna Byasopaa - XodmaHa
npu aHanu3e BO3MOXHbIX MEXaHU3MOB XUMMUYECKNX
peakuuii. Teopusi rpaHnyHbIX opbutanen Pykyw.

https://edu.vsu.ru/
course/view.php?i
d=2217

2.1

abopaTopHble 3aHATUS

2.3

KBaHTOBO-
MexaHu4yeckas
WHTepnpeTauus
OCHOBHbIX
npeacraBneHnn
TEOPUN XMMUYECKOTO
CTPOEHUS MOIEKYI

ONEKTPOHHOE BOSTHOBOE YpaBHEHWE. JNeKTPOoHHas
NMNOTHOCTL W €ee W3MEHeHWe npu nepexope oOT
pasferneHHbIX aTOMOB K MOJiekyne..

Onepatop [amMunbTOHa AN aTOMHbLIX U
MONeEKYNspHbIX cuctem. MNMocTpoeHne 3nekTpOHHOW
BOMHOBOW DYHKLMKW B BUAe onpegenutens. Pacyet
MOMEeKynspHOro uoHa Bsogopoga no metogy MO
JIKAO.

https://edu.vsu.ru/
course/view.php?i
d=2217

2.4

YyeHvne o cummeTpun
MoneKyn

CvmmeTpusa Momekyn. OnemeHTbl K onepauuu
cMMMeTpun. ToyeyHble rpynnbl CUMMETPUN
MOJIeKy-n.

HenpuBogumble NpefcTaBneHns Ha NnpuMepe rpynn
Covn [s. XapakTepbl npegcraBneHnin. PasnoxeHune
NPVMBOAMMOrO NPeACTaBEHUS HA HENPUBOOUMBIE.
Mcnonb3oBaHue Tabnuy, ~ xapaktepoB  Ans

NOCTPOEHNA CUMMETPUN30BAHHbIX 0p6MTaJ'IEI71

https://edu.vsu.ru/
course/view.php?i
d=2217




Mcnonb3oBaHue Tabnuy xapakTepoB A8 peLleHns
apyrux 3agad (anga otbopa opburtanen, uMeroLmnx
HEeHyreBoe MepekpbiBHWE, Ans BblBOAA NpaBun
oTbopa pAna cnekTpanbHbIX Nepexodos, Ans
pacyeTa Tepma MOnekynbl).

OneKkTpoHHoe MO gByxaTOMHbIX FOMO- U reTeposiaepHbix Monekyn | https://fedu.vsu.ru/
CTPOEHUEe HEKOTOpbIX | DNEKTPOHHOE CTPOEHUE HEKOTOPbIX MHOrOaTOMHbIX Course/view_php?i
MOrekyn Morekyn: cxembl obpasoBaHus MO, aMeKTpoHHbIE | 4=2217
KOHUrypauum mornekyn. iHTepnpetauns cTpoeHns
MOreKy-n.

WHTepnpeTtaums reoMeTpu4ecKoro CTpPOEHMS
Moriekyn Ha ocHoBe mogenu OJMNBO, teopun MO
JIKAO, «koHuenuun  rmbpugusaumm  aTOMHbIX
opbuTtanen

ONEKTPOHHOE CTPOEHME KOMMSIEKCOB MEPEXOLHbIX
MeTasnsfoB C HEOPraHWYeCKUMU N OpraHUYecKUMu
nMraHgamu.

OneKTpoHHoe CTpPOeHne CONPSKEHHbIX "
apomatuyeckux cuctem. [pumepbl pacyeToB MO
meToady Xwokkens. 3apsagbl Ha aTtoMax, MOpsiaKu
cBsizen. [paHnYHbIE opbuTanu.

2.5

2.6 cumMmeTpun B | XuMuuecknx  peakuun  (npasuna  Byasoppa- | g=2217
XMMUYECKMX peakumnsax | XodpmaHa 0 coXxpaHeHUn opbutanbHoOM CMMMETPUN,
Teopus rpaHuYHbIx opbutanen Pykym)

13.2 Paspgenbl aucuunnvHbl U BUAbl 3aHATUN:

CoxpaHeHune KoppensaunoHHble auarpaMmbl M KOppensaunoHHble | https://edu.vsu.ru/
opbuTtansHon npasuna npu Ka4eCcTBEHHOM ONUCaHUN MEXaHU3MOB | course/view.php?i

Bugpl 3aHaTUR (YacoB)

Ne HavmeHoBaHue
CamocTtoaTenbHas
n/m | pasgena gucumnnuHbl | Jlekumm | lMpaktnyeckue | JlTabopaTopHble pabota Bcero

BeepgeHue. YpoBHU
opraHusauum maTepun.

1. 4 0 6 10

OcHoOBbI  Knnaccu4eckon
2. | Teopun XUMUYECKOro 8 0 10 18
CTPOEHuUs

KesaHTOBO-
MexaHunveckasi
UHTepnpeTaums
3. | OCHOBHbIX 8 6 12 26
npeacTaBneHuin Teopuu
XUMMYECKOTro CTPOEHMS
Mornekyn

YyeHne o CUMMETPUN
MONeKyn

OneKTpoHHOe CTpoeHue
HEKOTOPbIX MONeKynN

CoxpaHeHune
opb6uTansHoi
CUMMETPUN B
XUMUYECKMX peaKkumsix

NTtoro 36 36 72 144

14. MeTogn4yeckue ykasaHmMAa Ans odyvaroWmxca Nno 0OCBOEHUIO AUCLUIMIIUHDI
CocTtaBneHne KoHcnektoB. CamMOCTOATENbHOE M3yYeHME OTAErNbHbIX TeM. BbinonHeHue
AoMalHuX 3adaHuin. NogrotoBka Kk nabopaTopHbiM 3aHATMAM. [MoarotoBka K TEKyLlen u
NPOMEXYTOYHOW aTTecTaLmu.

Mpn peanusauum OVCUUNITNHBI c ncrnonb3oBaHMEM JUCTaHLMOHHBIX
obpasoBaTtenbHbIX TEXHOMNOrnmn NCnornb3yrTCs WHCTPYMEHTbI 3NEKTPOHHOWN
NHOpPMaLMOHHO-06pa3oBaTenbHon  cpeabl  BIY  «3OnekTpoHHbI  yHMBepcuteT BlY»



(https://edu.vsu.ru) nvnu “MOOK BIry” (https://mooc.vsu.ru), cepBuUchl

BuaeokoHpepeHunn (BigBlueButton, Zoom, Discord wn gp.), 9nekTpoHHas nouyTa,
MeCcCeHaXepbl U COLCETU.»

15. NepeyeHb OCHOBHOWN U AOMNONTHUTENBLHOM NUTEpPaTypPbl, PECYPCOB UHTEPHET,
Heob6XoAUMbIX ANsi OCBOEHUS AUCLUNIIUHDI
a) ocHoBHas nuTepartypa:

Ne n/n M cTOYHMK

1 Mpnbos J1.A. DnemMeHThbl KBaHTOBOW TEOPUM CTPOEHMST U CBOWCTB Mornekyn / J1.A.
' MpnboB .— JonronpyaHeivi : Mutennekr, 2010 .— 310 c.

> Epmakos A.W. KBaHToBast MexaHuka 1 ksaHToBasa xumus / A..Epmakos - M. :

N3patenbcTtBo KOpawt, 2010. - 555 c.

6) oonoNHUTENbHAsA NUTepaTtypa:

Ne ni/n NcmoyHuk
3 CtenaHoB H.®. KBaHTOBasi MexaHuka u kBaHToBasi xumus / H.®. CtenaHoB. — Mup,
' 2007.-519c.
4 Ctpombepr A.l'. dusnyeckasa xumus: y4eb gns sysos / A.I'. Ctpombepr, [.1.
) CemyeHko - M. : Bbicw. wk., 2003. - 527 c.
5 MwuHknH B.U. Teopusa ctpoeHmns monekyn /B.A.MuHkuH, B.A. CumknH, P.M. Munses. —
) PoctoB-H/[: ®eHuke, 1997. — 560 c.
6 CumkuH B.A. 3agaum no Teopumn ctpoeHns monekyn / b.4. CumkuH, M.E. Kneukui,
) M.H. NyxoBueB. — PoctoB-H/[: ®eHukc, 1997. — 272 c.
7 op6aues B.B. KoHuenuun coBpemeHHoro ectectso3HaHus / B.B. Nopbaves. — M.:
' Onukc 21 Bek: Mup 1 obpasosanune, 2003. — 590 c.
3 KpacHos K.C. Monekynbl n xummyeckas ceasb / K.C. KpacHos. — M.: Beicw. Wk., 1984 —
' 280 c.
9. Tatesckun B.M. Ctpoerne monekyn / B.M. Tatesckui. . — M.: Xumuga, 1977. — 511 c.
Manynos KO.I. CtpoeHune monekyn / KO.I". Manynos. — Teepb: N3a-Bo Teep. oc. YH-Ta,
10.
1995. — 199 c.
11 ®nappwu P. 'pynnel cummeTtpun. Teopus n xumudeckune npunoxenus / P. dnappu. — M.:
' Mwup, 1983. — 395 c.
12 Bepcykep WN.B. OnekTpoHHOE CTPOEHME 1 CBONCTBA KOOPANHALMOHHbBIX COeaNHEHWI /
' WN.B. Bepcykep. — J1.: Xumunga, 1976. — 348 c.
13 Mappen Ox. Teopus BaneHTHocTn / [x. Mappen, C.Kettn, k. Teoaep. — M.: Mup,
' 1968. — 520 c.
JleBnH A.A. BBeeHne B KBaHTOBYO XMMUIO TBEPAOrO TeMa : XMMmyeckas CBA3b u
14. CTPYKTypa SHepreTuyeckux 30H B TeTpasgpudeckmx nonynposogHukax / A.A. JIeBuH. . —
M.: Xumuna, 1974. — 236 c.
15 MeHTuH 0. A. dusnyeckmne metoabl uccrnengosaHms B xumum / KO.A.lMeHTHH, J1.B.
' Bunkoe. — M.: Mup, ACT, 2003. — 683 c.
16. 3urenb @.10. BewectBo BecenenHon / @.10. 3urenb. - M.: Xumusa, 1982. — 173 c.
17 Jinnge A.[l. Dnsmka anemMeHTapHbIX YacTul N MHNAUMOHHaa kocmornorusa / A.4.
' Jinnpe. — M.: Hayka, 1990. — 275 c.
Koponbkos [1.B. OneKkTpoHHOE CTpOEeHME 1 CBOMCTBA COEAMHEHNN HENEPEXOOHbIX
18. anemeHToB: BBegeHne B TeopeTtudeckyto xmmuio. — Cl16. : Xumuns. Cl6. ota-Hue,
1992. - 311 c.
19 Bepaett k. Xumunyeckas ceasb./ k. bepaett. — M.: Mup: BMUHOM. JlabopaTopus

3HaHum, 2008. — 245 c.

B) MHCDOPMAaLMOHHbIE 3M1EKTPOHHO-06pa3oBaTENbHbIE PECYPCHI:

Ne n/n N cTOYHMK

20. 3oHanbHas HayYHasi 6ubnmoTeka www.lib.vsu.ru

21. MHTepHeT nopTtan ansa xmumMnkoB http://www.chemweb.com

22. NHTepHeT-pecypchl - bBubnumoteka http://www.twirpx.com

23. MopTan Hay4HO-TexHnYeckon nigopmauun 36 Hedptb 1 MNas 2007www.nglib.ru
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https://info.vsu.ru/SRedirect/C0A90F88/mooc.vsu.ru
http://www.lib.vsu.ru/
http://www.chemweb.com/
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24. MHTepHeT nopTtan obpasoBaTenbHbIX pecypcoB hitp://window.edu.ru

25. YOMK «CtpoeHue Beulectsa 3 k» https://edu.vsu.ru/course/view.php?id=2217

16. lMepeyeHb y4yebHO-meTOAMYECKOro obecne4vyeHUss ANA CaMOCTOATENbHOMU

paboTbl (yyebHo-memoduyeckue pekomeHdayuu, nocobus, 3adadHUKU, MemoduYecKue yKasaHus o
8bIMOJIHEHUIO MIPaKMU4YeCcKUX (KOHMpPOosbHbIX) pabom u dp.)

Ne n/n MNcTOYHMK

17. UHdopmMaLMOHHbIe TeXHONOrMu, UCNosnb3yemMble AN peanusauum y4yeo6Hom
AUCLUNIUHBI, BKITIOYaAa nporpamMmmHoe obecnevyeHne u MHpopMaLMOHHO-
cnpaBoOYHble CUCTEMbI (NP HEOO6XOANUMOCTH)

Mpn peanusauumn y4ebHOM AOUCUMMIIMHBLI UCMNONBb3YIOTCA 3N1EeMEHTbl  3NEKTPOHHOro
00y4yeHuns 1 pasnumyHble QUCTaHUMOHHbIE 0Bpa3oBaTeNbHbIE TEXHOMOIMM, MO3BONAOLLNE
obecneunBaTb onocpeaoBaHHOE B3auMOOENCTBME (Ha pacCTOSHUKM) npenofaBaTtenen u
obyuvaroLmxcs, BKIItOYas WHCTPYMEHTDI 9NEKTPOHHOM NMHpOPMaLMOHHO-
obpasoBartenbHon cpeabl BI'Y «3OnekTpoHHbIn yHMBepcuteT BIY» (https://edu.vsu.ru)
n/unn “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHne BebuHapos, BUOeOKoHGepeHLUNi
(8 TOM 4dncne cnpumMmeHeHmem cepBucoB Zoom, Discord u ap.), B3aMmogenctsne B
couceTax, NocpeacTBOM 3NIEKTPOHHOM NOYTbl, MECCEHKEPOB.

18. MaTepmanbHO-TeEXHUYECKOoe obecneyeHme ANCUMUNIINHDI:
Y4yebHukKM, y4ebHble nocobus, 3agadvHukn, MynbTU-meama TEXHUKA.

19. OueHOuYHble cpeacTBa ANs NPOBeAEHUA TeKylWen U NPOMEXYTOYHOMU
aTtrecTauumn

Mopsgok OueHKN 0CBOEHMSA obyyarowmmmcs y4ebHoro matepumana
onpeaenseTca cogepXXaHnem creayrLwmx pasnenos QUCUUNINHGIL

HavmeHoBaHue WuaukaTop(bl)
rll\}gn pasgena gucuunnuHbl Ko“&”;?;?” OOCTWXeHUsA OueHouHble cpeacTsa
(moayns) 4 KOMMOEeTeHUNN
BeeaeHue. YpoBHU :
1. OPraHU3ALAN MATEPUN. OrlK-3 OrnkK-4.1 MpakTuyeckoe 3agaHue
OcHoBbI  knaccu4eckomn OMK-3 OMK-3.1
2. | Teopun XUMUYECKOTO OMK-3.2 MpakTnyeckoe 3agaHune
CTPOEHUS )
KBaHTOBO-
MexaHun4eckas
WHTepnpeTaums OriK-4 OrK-4.2
3. | OCHOBHbIX OriK-3 OrlK-3.1 KoHTponbHas paboTta
npeacTaBneHun Teopun
XUMUYECKOTO CTPOEHUS
MOINeKyn
YyeHne o cummeTpun
4, MomeKyT OriK-4 OrlK-1.1-4-3 [NpakTnyeckoe 3agaHue
5 OneKTPOHHOE CTpOeHne OrK-4 OrnK-4.1-4.2 K 6
" | HEKOTOPbIX MOJIEKYN OrK-3 OrkK-3.1 OHTPOMNBHAR pabora
CoxpaHeHne
opbuTanbHomn
6. CUMMETPIN B OriK-4 OriK-4.2 MpakTuyeckoe 3agaHune
XUMUYECKMX peaKLUsix
[pomexyToyHasa aTTectaums MepeyeHb BonpocoB
dopma KOHTPONS - aK3ameH MpakTuyeckoe 3agaHue



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

20 TunoBble OUEHOYHbLIe cpeactBa MU MeToaunM4vYeCkume mMatepuanbl, onpepgendrowine
npoueaypbl oueHNBaHUA

20.1 TeKywMIn KOHTPOIIb YCNEBaeMOCTH
KoHTponb ycneBaeMocTu no AUCLUUNIIMHE OCYLIECTBINAETCSA C NOMOLLbLIO CreayroLmnx
OLeHOYHbIX CPeacTB:

20.1.1

S

© N

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

MepeyeHb NpaKTUYECKUX 3afaHUN

KakoB (pmsmyeckmin cMbICn KBagpaTa BOSTHOBOW (PYyHKLMN?

[ante onpegeneHne aTOMHON N MOMEKyngpHoON opbutanu.

MpeonoxnTe anropntm nccnegoBaHns aToOMHOW opbuTtanu.

Wcnonb3ysa npasuno XyHaa, Hanaute Havbonee yCcTon4MBbIN TEpM aToMa.

B 3agave o6 H2+ courypupyeT BakHOe OS11 CTPOEHUA MOMEKyN MOHATME WMHTerpana
nepekpbiBaHus. KakoB ero reomeTpuiecknii CMblici?

KakoB hmamyecknii CMbICN KyNIOHOBCKOrO 1 O6MEHHOro MHTerpanos?

Kakne MO HasblBaloT CBA3bIBAKOLNUMM, PA3PbIXNAOLWNMU U HECBA3bIBAIOLLMMUA.
Monekyna H2+ cogepXuT oAuH 9nekTpoH, monekyna H2 - gea. MoxHo nu ansa
noctpoeHus MO B TOM 1 Apyrom criy4ae ucnonb3oBaTb OAUH U TOT e 6a3nc?

Kakasa MO HasblBaeTCs CUMMETPUYHON, a a Kakasl - aHTUCMMMETPUYHON. Kakoe CBOMCTBO
opbuTanen nexuT B OCHOBE Takow Krnaccudumkaumm?

MO monekynbl Bogopoga knaccudupytotcs Ha ¢ u 1 MO. Kakoe CBOMCTBO MOMOXEHO B
OCHOBY Takom Knaccudmkaunumn?

Onupascb Ha aNEeKTPOHHYHO KOH(PUrypaLmio 4ByXaTOMHON MOJIEKYbl CPaBHUTE 3HEPrnn
Anccounauun Monekynbl U €€ NoHax.

Onupasicb Ha 9NEKTPOHHYI0 KOHUrypaumo ABYXaTOMHON MOJIEKYIbl CpaBHUTE AMVHbI
CBSI3M B MOSIEKYNe U e€ UoHaX.

Onpegenute MOMeKynsipHble TepMbl MOMEKyrnbl, €Cnn W3BEeCTHa 3NEeKTPOHHast
KOHUrypaumst Monekyrbl.

Onupasice Ha Teopuio OJlBO, npeackaxuTe pPaBHOBECHYHD T[EOMETPUYECKYHO
KOHpUrypauuio Monekyn.

CvmmeTpus monekyn. Teopembl B3anmMogencTBms 3NeMeHTOB CUMMETPUN

MeToguka onpeneneHms TodeYHbIX rpynn CUMMETPUM MOSIEKY

MoscHuTe npuHumMn obpasoBaHusa rMbpuaHbix opbuTtanen (FAO)B metoae MO.
MosicHuTe NpuHUMN cocTaBneHus rpynnosbix opbutanen (FO) B metoge MO.

MosicHUTe NpUHLMN COCTaBMEHNST CUMMETPU30BaHHbIX opbuTanen.

Ob6bscHUTE CMbICHT TEPMUHOB AEMOKaNM30BaHHbIE N NOKaNM30BaHHbIE MOSIEKYNSAPHbIE
opbutanu B metoge MO.

CoctaBbTe BOMHOBbIE (PYHKUMM O MOMEKyn atuneHa u GytagueHa B nNpubnvxeHuu
MeToAa MosnekynspHbix opbutanen Xiokkens.

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

Onupasice Ha npasuna Pykyu,onpenenute HanpasrieHWe 3MeKTpodunbHOM aTaku B
MOMeKyne, ecnn n3BecTeH BuA BbicLlern 3anonHeHHon MO.

Onupasace Ha npasuna Pykyu,onpegenute HanpasfeHue 3MeKTPOUbHON aTaku B
MOMeKyne, ecnn n3BecTeH Bug Huswern csobogHon MO

Monb3ysack anarpammamm dpocTa, 0O6bACHUTE, KakMe CTPYKTYPbl NATUYIIEHHOMO KonbLa
CnHn 6yayT obnagatb apomaTuyeckumMm CBOMCTBaAMU?

Onupascb Ha TeopuI KPUCTan/IMYecKoro Mosisi, CPaBHUTE MarHUTHbIE MOMEHTHI
OKTa34pPUYECKNX KOMMJSIEKCOB, €CMM M3BECTHbl 3NEKTPOHHLIE KOHMrypauum WOHOB
LEeHTpanbHOro atoma u npMpoga nuraHgos.

Chopmynupynte Kputepmm CyLLECTBOBAHNUS XMMUYECKOW YacTULbl, KaK €AMHOro Lenoro.

20.1.2. KoHTponbHasa pabota Ne 1
BuneT Ne1

MonekynsipHass opbutanb — 3T0: a) obnacTtb NPOCTPaHCTBA, B KOTOPOW 3SIEKTPOH
npooguT 6onee 90% BpemeHun; 6) 0o4HOINEKTPOHHAA BOMHOBAsA PyHKUMS, nonyyaemas



N oo g kRowbd

No

npu peweHun YypaBHeHun XapTpu-doka; B) obnacTtb NpPOCTpaHCTBA, B KOTOPON
BEPOSATHOCTb HaxoXAeHus1 anekTpoHa pasHa 95%; r) nonHas anekTpoHHasa BOMHOBas
PYHKUNSA MONEKYbI.

MO wmonekynbl Bogopoga umelT Bua: Wi=c(e:1 + @2), ¥Yo=c(p1 - @2),. OOHy un3 HUX
Ha3bIBaAlOT YETHOW, APYryo - HevyeTHOW. M306pasnTte nx n obbsicCHUTE, Kakoe CBONCTBO
opbuTanen nexuT B OCHOBE Takow Kraccudumkaumum.

Ccopmynupynte OCHOBHble ycnoBus ans nHtepdgepeHumn AO ¢ obpasoBaHunem MO.
O6pasytotcs nn MO B crniyvyae nepekpbiBaHus cnegyowmnx AO: p; um p; ; dx: u s.
MpuBeante pUCYHOK, MNOACHAWOWMIN oOTBeT. HaszoBute 39TM opbUTanM, WUCNOMb3ys
OCHOBHbIe NpUHUUNGLI knaccudpmkaumm MO.

Hanuwwte, Yyemy paBeH nHTerpan nepekpbiBaHuda. Pacnonoxute opbutanu B nopsigake
YMEHbLLUEHMS 3HAYEeHNs nHTerpana nepekpbiBaHns. Hasosute atu opbuTtanu, ucnonb3ys
OCHOBHbIe NpUHUUNGLI knaccudpukaumm MO.

P A

CoctaBbTe nNpobHyo0 BOMHOBYO GyHKUMIO B npubrimkeHmn JIKAO ans monekynbl CH,
Ncnonb3ysi BaneHTHbIN 6asuc.

CocTaBbTe ramunbToHMaH ans Mmonekynel BeC.

CoctaBbTte cxembl MO 1 HanUWKTe 3NEKTPOHHbIE KOHpUrypauum monekynesl B, n noHos
B2+ n Bz_.

Onpepoenute TepMbl, CpaBHUTE 3HEPrMn auccoumaumm U MarHUTHbIE MOMEHTHI
BblLLEYKa3aHHbIX YacTuL,.

Coctaebte cxemy MO u HanuwuTe 3NEKTPOHHYH KOHUrypaumto U TEPM OCHOBHOIO
cocTosaHna monekynbsl BH.

10. Cq)opmynmpylhTe NPUHUUN N303NMEKTPOHHOCTW. |/|CI'IOJ'Ib3yFI ero, HannwnTe 3NEKTPOHHYIO

KOHpUrypauuio 1 TepMm MonekynsipHoro noHa BeC.
KoHTponbHas paboTta Ne 2

Bunet Ne1

Ana monekynbl Hz BO3MOXHbI reoMeTpudeckue KoHurypaumm: nuHenHas O.n n yrnosas
Cov. Onpegenute tunbl cummetpumn MO, obpasoBaHHbIX M31S-AO, 1 COOTBETCTBYIOLLMX
ypoBHeWN aHeprun. Onpegenute SMNEKTPOHHY KOHurypaumio Monekyrn. CpasHute
YCTONYMBOCTb U PEaKLMOHHYIO CNOCOBHOCTL Monekyr. MNpumnte BO BHUMaHue, 4To E (0y)
<E (al)

CoctaBbTe CMO ans monekynbl AlH>

Havite onpeaenexne JIMO, n3noxuTe anroputm nx nosyvyeHns

CoctaBbte cxemy MO gns monekynbl rpynnbl cummeTpun [sn. NocnegoBaTenbHOCTb
ypoBHen: 1a'1<2a'1<le'<la",<3a'1<2e'... Hanuwwurte 3K monekynbl CHs,

Onpegenute MONEKynsipHbIN TEPM MOSIEKYMbl, OTBEYAOLWMIA CreayroLen 3reKTPOHHON
koHdpurypauuu: rpynna Cay, ai?bi® by'

CoctaBbte cxemy MO pna komnnekca rpynnbl cummetpum [sn. Hanuwwmte 3K gns
komnnekcHoro noHa [ Cu(CN)z]* [Hgls]

Onupasice Ha TKI1, paccumtante JSCIJ1, oueHUTe MarHMTHblE CBOWCTBA W NMpencKaxute
BO3MOXHbI€ UCKaXXEHUS reomeTpudeckoii koHdurypaumm ans [Fe(H20)s]** (On), [Ni(CN)4]*
(Ta)



Tekywan atrectaunsa NPOBOAUTCS B COOTBETCTBUM C [1onoxeHneM o TekyLlen atrectaumm
obyyaromxca no nporpammam BbiCllero obpasoBaHus BopoHexckoro rocygapCTBEHHOrO
yHMBepcuteTa. Tekywasi atTectaumsa npoBoauTca B hopmax YCTHOro onpoca (poHTarnbHas
Oecena) M NUCbMEHHbIX PaboT (BbIMOMHEHME MPaAKTUKO-OPUEHTMPOBAHHLIX 3adaHuA U ofHa
KOHTponbHas paborta).

YpoBeHb
Kputepun oueHMBaHNs koMneTeHLni cchopmumpoBaH LLikana oueHok
HOCTU
KOMMEeTEeHLINN
MonHoe cooTBeTCcTBME oOTBeTa obyyvatolleroca Bcem | [1o8bilueHHbIl Ominu4Ho
nepeynucrneHHbiM  kputepusiMm.  [pogeMoHCTpMpoBaHO YpPO8EHb
3HaHWe (pyHOaMeHTanbHbIX OCHOB CTPOEHUSI U CUMMETPUN
MONEKyr, YMEHWe WCMonb30BaTb 3aKOHbl  KBAaHTOBOW
MEXaHWKW K  OMUCaHUI0  3NEKTPOHHOTO  CTPOEHMS
MOJEKYISIPHBIX CUCTEM Pa3fIMYHON CIOXHOCTW, BNageHue
OCHOBHbIMW  HaBblkaMX  WHTepnpeTauuMM BbIBOJOB
KBaHTOBO-MEXaHUYECKOro onucaHus  CTPOEHUs
XUMMUYECKUX CUCTEM, pPaCKpbITUA CBA3EW Mexay Wx
3NIEKTPOHHBLIM CTPOEHNEM U (PU3NYECKMMM CBONCTBAMM,

pPeaKUMOHHOW CMOCOOHOCTHIO.

OTBET Ha KOHTPOMbHO-U3MepUTErbHbIN MaTepuan He ba3sosnbili Xopowo
COOTBETCTBYET OAHOMY W3 MEepPeyvMCreHHbIX nokasatenen, ypo8eHb
HO ofOyvalowuninca JaeT npaBwuibHble OTBETbl  Ha
[AO0MNONHUTENbHbIE BOMPOCHI

OTBeT Ha KOHTPOMbHO-U3MEPUTENbHBIA MaTepuan He lMopozoeniti Ydoenemeopu-
COOTBETCTBYET OBYM M3 MEpPEYMCNEHHbIX MoKa3aTenen, ypOoBeHb meJsibHO
obyyvarowmiics naet HenosHble OTBETHI Ha
OONONHUTENbHbIE BOMPOCHI.

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBIN MaTepuan He - Heydoenemeopu-
COOTBETCTBYET nepeYmcrneHHbIM nokasartensim. meJsibHO
O6yvarowuiics OeMOHCTpupyeT OTPbIBOYHbIE,
dparMeHTapHble 3HaHuA Teopuu, fJonyckaeT rpybbie
OLUMBKM NpW TPAKTOBKE NPaKTUYECKUX 3a4ad

20.2 NpomexyToyHaa atrecTayums

MpomMexxyToyHas aTTecTaums No AUCLMNINHE OCYLLECTBISIETCS C MOMOLLBIO CNEeAYLMX
OLIEHOYHbIX CPEACTB:

20.2.1 NepeyeHb BOMPOCOB K 3K3aMeHY:

1. CraumoHapHoe ypaBHeHve LUpeavHrepa nana  cBoGodHOW  MOMeEKynbl.  OMNEKTPOHHbIE,
koneGaresnbHble 1 BpallaTernbHble COCTOSAHUS Morekyr. BeposATHOCTM KOHUrypaumii saep U aneKTPOoHOB.
2. OneKkTpoHHOe BoNHOBOE ypaBHeHue LLipeanHrepa ans atomos 1 Monekyn. Onepatop FamunbToHa

ANst aTOMHbIX U MOSEKYNSAPHbIX CUCTEM (Ha MpOCTbIX NpuMepax). [MoBEpXHOCTb 3NEKTPOHHON SHEPTUN.
Kputepuit yCTOMYMBOCTU XUMUYECKMNX HYacTuUL, B KBAHTOBOW TEOPUMN.

3. MeTtog monekynsipHbix opbutanen. OCHOBHble MOMOXeHMs. AHamorus C  Teopuen
MHOFO3M1EKTPOHHOr0 aTtoMma.

4. Onucanve monekynsipHeix opbutanen B metoge MO JIKAO. Hanbonee pacnpocTpaHeHHbIe TUMbl
6asncos. basncHble aToMHbIE OpOUTanK.

5. MonekynsapHbeli MoH Bogopoga H2+. lMpubnmwkeHne MO JIKAO: Bbibop 6a3ucHbIX DyHKUWA,
NOCTPOEHME BEKOBbIX YPaBHEHWI, HAXOXAEHNE KOS PULNEHTOB BEKOBLIX YPABHEHUIA.

6. MonekynsipHbii MoH Bogopoga H2+. MNpubnmxeHne MO JIKAO: uHTerpanbl nepekpbiBaHWs,
OBMEHHbIN U KyNTOHOBCKUI.

7. MonekynspHbin noH Bogopoaa H2+. Mpnbnuxkenne MO JIKAO: pacyeT BONHOBbIX (DYHKL N

8. Knaccudumkaumns MO gByxaTOMHbIX roMosigepHbIX Monekyrn. OCHOBHbIE MPUHLMMLI NOCTPOEHNS
cxem MO.

9. eTeposigepHble gByxaToMHble morekynbl B metoge MO JIKAO (Ha npumepe HF, LiH, CO).

OcHoBHble npuHUUNbI knaccudpmkauumn MO.



10. CBA3b CBOWCTB ABYXaTOMHbIX MOSEKY (3Heprus guccoumaunm, MexsaepHoe paccTosHue u T.4.)
C WX 3MNEKTPOHHLIM CTPOEHMEM Ha Npumepe aneMeHToB |l nepuoaa.

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

12. HekoTopble MNOHATMA Teopwuu Tpynn: rpynna, rpynnoBoe YMHOXeHue, Tabnuua rpynnoBoro
yMHOXeHUs (kBagpaT Kanu).

13. TouyeuHble rpynnbl cMMMeTpun monekyrn. Homenknatypa LUWeHdnvca. Metoguka onpegeneHus
rpynn CUMMETPUN.

14. CvmmeTpusa ypaBHeHuss LpeaguHrepa. WHBapuaHTHOCTb ramuinbTOHMAHa W YpaBHEHWS
WpeauHrepa. CobcTBeHHbIE DyHKLUMK, Kak 6a3nc npeactaBneHus rpynnbl. [MpuHUMnbl Knaccudmkaumm
YPOBHEN.

15. OneKTPOHHOE CTPOEHNEe MHOroaToOMHbIX Mornekyn. CMMMETpmn3oBaHHbIE M rpynnoBbie opbutanm
(monekyna BeHy).

16. MocTpoeHne CUMMETPU30BaAHHBLIX MOSEKYNSPHbIX opbuTanein. MonekynspHbIi noH Hs2*

OnuncaHne TexHonorMm npoBeneHunsa

MpomexyToyHass aTTecTauuss npoBoaUTCA B coOoTBeTCTBUM C  [lonoxeHvem o
NPOMEXYTOYHON aTTecTauum oby4yarLwmnxcs no nporpammam Bbicllero obpasoBaHus. Kputepum
oLeHMBaHMs npuBeaeHbl Bblwe. KOHTpOnbHO-M3MepuTerbHble MaTepuarnbl NPOMEXYTOYHOM
aTTecTauun BKMOYaloT TEOPETUYECKME BOMPOCHI, MO3BONSIOLLME OLEHUTb YPOBEHb NOMYYEHHbIX
3HaHWI N NpaKTUYecK1e 3afaHuns, NO3BOSSOLLNE OLEHUTL CTeneHb CDOPMUPOBAHHOCTN YMEHWUI
M HaBblkoB. [pM OLEHMBAHUMU WCMONb3YIOTCA KONMUYECTBEHHas! LKana oOLueHoK. Kputepuu
OLIEHMBAHWS NPVBEAEHbI BbILLE.

Mpu peanunsaumm QNCUUNIIVHBI C NPUMEHEHNEM ANCTAHLMOHHbBIX 06pa3oBaTenbHbIX
TEXHOMOMMA OLEeHKa 3a 3ayeT/ak3aMeH MOXeT OblTb BbICTaBfieHa MO pesynbTaTam
TeKyU_l,eVI artrectaummn o6y-|arou4eroc;| B CeMecCTpe.



