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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. PekoMeHaoBaHa: Hay4Ho - MmeToandyeckum CoBeToM XMMUYECKoro dakynbrtera ot
17.06.2021 npotokon N2 5

8. YuebHbIn roa: 2023 /2024 CemecTtp: 6



9. Uenu n 3apgayum y4e6HON AUCLMNIIUHDI:

Llernibio oceoeHusi yyebHolU OuCyUNIuHbI S8/15eMCsi: U3y4YeHne COBPEMEHHbIX NPeACTaBneHnin o
CTPOEHUM BelecTBa Ha cyb6aTOMHOM, aTOMHOM, MOJEKYISIPHOM YPOBHSIX , @ TAKKe Ha YPOBHE
MaKpOCKOMUYECKNX Ter (NonMMepsbl, Kpuctansbl).

3adayu y4yebHoU OuCyUNIUHBI;

- 03HaKOMIIEHNE C COBPEMEHHOM TOYKOW 3pEHMSI O BO3HMKHOBEHMN BceneHHon, BelecTBa
BO BcenenHou;

- pacCMOTPEHNE pasfnNYHbIX YPOBHEN OpraHM3aumMm MmaTepumn — OT 3fIEMEHTapPHbIX YacTul,
A0 MaKpOCKOMUYECKNX Ten,

- NPUNOXEHWe 3aKOHOB KBaHTOBOW MEXaHWKU K MOSEKYNSAPHbIM CUCTEMaM pasfvyHOn
CTEMEHN CMNOXHOCTW; NPUOBpEeTeHne HaBbIKOB MHTEpnpeTauuuM BbIBOLOB KBaHTOBO-
MEXaHN4YECKOrO0 pPacCMOTPEHUST XUMUYECKMX OOBLEKTOB; 3HAaKOMCTBO C KBAaHTOBO-
MEXaHN4YEeCKON Teopuel XUMUYECKOro CTPOEHWUSI U KBAHTOBLIMW aHanoraMmm MNOHSTUN
KNacCnU4ecKko TEeOopUM XUMMUYECKOTO CTPOEHUS: XUMMUYEcKasi CBSA3b, BaNeHTHOCTb,
KpaTHOCTb CBSI3W U Ap.;

- M3yyeHue oyHAaMeHTarnbHbIX MOSIOXKEHUA YYEHUS O CUMMETPUN MONEKYT,

- pacKkpbITUE CBSA3EN MEXOY SNEKTPOHHBIM CTPOEHUMEM XUMMUYECKMX COEAMHEHUA U UX
hm3n4ecKkMMn CBONCTBaMU;

- packpbiTMe CBSI3eW Mexady SMEeKTPOHHbIM CTPOEHUEM XMMMUYECKUX COEOUHEHUA U UX
peakLNOHHON CNOCOOHOCTbIO.

10. MecTo y4yeb6HOM ancuunnuHbl B cTpykType OOIN: o6s3atenbHas yactb. briok b1
[na ocCBOEHWs 3TOW 4YacTM UMKNa CTyOeHT [OfKeH  uMMeTb 0as3oBble 3HaHUA
dyHOaMeHTanbHbIX pasgenoB  (U3nkm 1M xumun, (Npexage Bcero U3nyeckowu,
HEOpPraHM4Yeckon, OPraHMYecKOW, XUMUW, KBAHTOBOWM MEXAHUKM N KBAHTOBOW XMMWUW);
YMETb MNPUMEHHATb OCHOBHbIE 3aKOHbl XWUMUW, (PU3NKN, KBAHTOBOM MEXaHWKU Mpu
oOCy)XAeHMM  MNONYYEHHbIX pe3ynbTaTtoB, B TOM YuCfe C  NpUBNEYEHUEM
MHPOPMALMNOHHbLIX 6a3 JaHHbIX.

11. MnaHnpyemble pe3ynbTaTbl OOy4YeHMA NO AUcuunIMHe/mMoaynio (3HaHuUA,
YMEeHUsl, HaBblkK), COOTHECEHHble C MNJIaHUpyeMbIMU pe3yribTaTaMu OCBOEHMUSA
obpasoBaTenbHOW nMnporpaMmbl (KOMNEeTeHUMsIMU) WU UHAUKATOpPaMU  UX
DOCTMXKEHUSA:

Kog HassaHue Koa(bl) WHankaTop(bl) MnaHvpyemble pesynbTaTbl
KOMMEeTEHLMU 0by4yeHus
OlK- | CnocobeH OrlK-3.1 | MNpumeHsieT 3HaTb OCHOBHblE TEOpPETUYECKME W
3 NPUMEHSTh TEopeTUYECKUE U nonyamnupuyeckme mMoZenw,
pacueTHo- nonyaMnupuyeckme | onvcbiBaroLime 3NEKTPOHHOE
TeopeTMIEcKMe mMogenv npu CTPOEHMe MOMeKyI v NPUMEHATL Npu
pelleHnr 3agad OLEHKE peaKLMOHHON CrnoCcoBbHOCTH
METOAL! ANst . XMMUYECKon BelLlecTB.
n3y4eHns CBOWCTB HamnpasneHHOCTH; YMeTb MCrnonb3oBaTh CTaHOapTHoOe
BELLECTB U nporpamMmHoe obecneyeHne ans
NpoLEeccoB C UX peLueHns KBaHTOBO-XMMMWNYECKNX
y4acTvem ¢ 3a0a4 W OUEHKe peakuWOHHOWN
MCTIOMNb30BaHMEM CNocoBHOCTM MoneKyn
COBPEMEHHOM OlK-3.2 | Ucnonbayet
BbIYMCIUTENBHON cTaHfapTHoe
nporpamMmmHoe
TEXHUKM

obecneyeHne npu
peLleHnn 3agad
XUMUYECKOMN
HanpaBneHHOCTH




TPaAULMOHHBIX U
HOBbIX pa3genoB
XUMUK
Or1K- | Cnoco6eH OlK-4.1 | Ncnonbayet 3HaTb  OCHOBHble  MOMOXEHUS
4 nraHvpoBaTb 0a30Bble 3HaHUSA B mMaTemaTu4eckod Teopuu rpynn,
paboTbl o6nacty OCHOBHbIX  3aKOHOB  KBaHTOBOW
XUMUYECKON MaTEMaTUKA 1 MeXaHUKN, YMeTb UX UCMOSIb30BaTb
nsi acyeTa 3NEKTPOHHOTO
HanpaBfieHHOCTH, DU3NKM NpK A p p
obpabatbiBatb U CTPOEHUSI MOJEKYNSAPHBIX CUCTEM
VHTEPNPETHPOBATL nnaHmposaHn Pa3nMyYHON CNOXHOCTHU.
MOMyYeHHbIe paboT xuMn4yeckon | BnageTb OCHOBHbLIMWM  HaBblKamu
peaynbTaThl c HanpaBfIEHHOCTH MHTEpPNpeTaunn BbIBOAOB
VICTIONb30BAHNEM KBAHTOBO-MeXaHNYeCcKoro
TEOPETIECKVIX ONMUCaHNUs CTPOEHUS XUMMUYECKUX
SHAHMIA " CUCTEM, pacKpbITUS CBA3EN MexXay
paKTIYECKIX OMK-4.2 | O6pabaTbiBaeT X 3NEKTPOHHbLIM 6CTpoeHl/IeM n
aHHbBIE ¢ | PeaKunoHHOM CnocoBHOCTbIO.
HaBbIKOB pELLIEHNS! A
MCMoSib30BaHNEM
MaTemaTuieckux u CTAHNAPTHBIX YMeTb (pOpPMyNMpoBaTh BbIBOAbI
uandeckmx sapad cnoco6oB no pesynbTaTam aHanvsa
annpokcvMaLmm nuTepaTypHbIX OaHHbIX n
UNCAEHHBIX COOCTBEHHbLIX pacyeTHo-
XapaKTepucTuK TEOpPEeTUYECKNX pe3ynbTaToB B
packpbITus cBA3en Mexay
OMK-4.3 | VinTepnpeTupyeT 3NEKTPOHHbIM CTpPOEeHnemM
pesynbTaTLl uccnegyemblx  CUCTEM U UX
XUMUYECKMX peakUMOHHOM CMOCOOHOCTLIO.
HabnogeHun c
MCMosib30BaHNEM
dunanyeckux
3aKOHOB "
npeacraBneHnn
12. O0bem aucuMNIUHbI B 3a4eTHbIX eAuHULax/yac. — 4/144
d>opma npomex(yTquoﬁ aTTecTauum 3K3aMeH.
13. TpyaoemMKocTb N0 BUAaM y4ebHOU paboThbl
TpygoeMKkocTb (4achl)
. B Tom o cemecTpam
Bug yuebHol paboTbl B uncne B
cero WHTEePaKTnB 6 X X
HoW chopme
AyanTOpHbIE 3aHATUS 72 72
B TOM yvucne: nekumm 36 36
npakTuyeckme - -
nabopaTtopHbie 36 36
CamocTosdTtenbHas pabota 36 36
dopma NpomeXyTOUHOWM aTtTecTaumm
36 36
OK3ameH
NTOIro 144 144
13.1 CogepxaHue QUCLUMUNIINHBI:
n/n Peanusauus
asgena
HanmeHoBaHue ,qmé)umrflnmu c
pasgena CopepxaHve pasgena AMCunnivHbl FOMOLLBIO
ONCUMNITUHBI o
OHITanH-Kypca,
QYMK




1. lekyun

11

BeeneHve. YpoBHU
opraHusaumm
Martepuu.

CopoepxaHne MNOHATUA «CTPOEHME BeLecTBa» U
«CTpyKTypa BellecTBa». PasnuyHble acnekTbl
TEPMUHA «CTPOEHUE MOIEKYN»: TOMOMOrnMYeckun,
reomeTpu4ecKui, ANEKTPOHHbIV " ap.
YnopsagoyeHHble U HeynopsigoYeHHble CTPYKTYPbI
KOHAEHCUPOBaHHbIX pa3. Obwmn ob3op meToaoB
3KCMEPMMEHTANbHOIO N TEOPETUYECKOTrO M3Y4YeHUst
cTpoeHuss BeuwlectB. Popmbl  CyLLECTBOBaHUS
MaTepum Ha pasHbiX YPOBHSAX OpraHu3auumn.
OrnemMeHTapHble yacTuubl. MpuHUMNbI
knaccudpukaumm. dOyHOamMeHTanbHble  CUnbl B
npupoge. BewectBo BO BceneHHoWn, ero BuAabl.
Osontouna BellectBa Bo BceneHHon. Xummnyeckoe
BELLECTBO.

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

1.2

OcHoBbI
KIaccu4eckom
Teopun
XUMUYECKOro
CTpOEHuUs

OCHOBHbIE  MOMOXEHUA  KNAaCCU4EeCKOW Teopuu
XMUMUYECKOro CTpoeHus. MonekynspHoele mogenu
pasHOro  YpOBHA B  COBPEMEHHON  Teopuu
XnMmyeckoro ctpoenmns. CTpyktypHasa dpopmyna u
rpac monekynbl. BenuuuHbl, onpeaenswowme
reoMeTpU4ecKyto KOHburypaumio MOneKynbl:
BareHTHbIE YrMbl, MEXbAOepHble PaCCTOSHUS, Yribl
BHYTPeHHero BpaweHusa. ®PeHoMeHornornyeckas
mModenb Monekynbl. BaneHTHble W HeBamneHTHble
B3aVMOAEWNCTBUS. Xumunueckoe CTpOeHue.
Knaccuyeckas Teopuvsi BaneHTHOCTH

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

1.3

KBaHTOBO-
MexaHudeckas
WHTepnpeTaums
OCHOBHbIX
npeacrasneHnn
Teopumn
XUMUYECKOro
CTPOEHUS Morekyrn

KBaHTOBass Teopusi  XMMUYECKOTO  CTPOEHUS.
B0O3MOXHOCTU KBaAHTOBO-MEXaHM4eCcKOro annapaTta
B UCCNedoBaHUM  MOMEKYMSIPHOM  CTPYKTYpbl.
MonekynsapHoe ypaBHeHue LWpeawnHrepa.
OneKTpoHHble, KonebaTtenbHble U BpallaTenbHble
COCTOSIHMSA. AgnabaTtnueckoe npubnmkeHve.
[MoTeHunanbHble  YHKUMW  MONEeKyn un  ee
cocTaBnsioLwue. JHeprua guccoumaum Morekyn.
OHeprua cBsa3n. KBaHTOBbIN aHanor XMMUYECKOW
cBAsn.  OOOCHOBaHMe  BaneHTHOro  LWTpuMXa.
KpatHocTb cBsA3n. [lopsgok cBssn. Teopema
lenbmaHa — ®PerHMaHa W KpUTEPUA NPOYHOCTU
cBsA3n. BO3MOXHOCTb  KBaHTOBO-MEXaHW4eCKom
OLEHKM  MOMSAPHOCTN,  AWUMOSbHBbIX  MOMEHTOB,
CUMNOBbIX MOCTOSIHHBIX MOMEKY 1, MarHUTHbIX CBOMCTB

v ap.

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

1.4

YyeHue o]
CUMMETPUn
Mornekyn

OnemeHTbl M onepauuy CUMMETPUN AOEPHON
KOHUrypauum Monekynbl. ToyeyHble rpynnol
cuMMmeTpun Monekyn. Knaccudukaums TOYEeYHbIX
roynn. [llpeactaBnenue rpynnel.  PasnoxeHue
NPUBOAMMBIX NPEACTaBNEHUN Ha HENPUBOANMBIE. .
Xapaktep npeactaBneHus. Tabnvubl XapakTepos
ToYeyHbIX rpynn. Knaccudukaumss  KBaHTOBbIX
COCTOSIHUN Moriekyn no CUMMETPUN.
[Mpeobpa3oBaHnss CUMMETPUM TFaMUMbTOHMAHa W
Knaccudukaums YpoOBHEM 3HEPrM  KBAHTOBbIX
cuctem. CummeTpus n BolpoxgeHve. CummeTpus
6a3ncHbIX opbuTanewn

YnpolieHue BEKOBbIX ypaBHEHUN METOAOM Teopuu
rpynn. pynnoBele opbutanu monekyn. lNpasuna
NoCTPOEHNs MOIEKYNSAPHbIX opbuTtanen,
yOOBNETBOPSAIOLWNX TpeboBaHNAM CUMMETPUN.

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

15

OneKTpoHHOoE
CTpOeHue
HEKOTOPbIX MONEKyI

OcHoBHOe 1 BO3DYXOEHHblIE COCTOSHUS MOMEKyMbl
Bodopoda. CasasblBawwme U  paspbixnswoume
op6uTtanu. CUHIMEeTHbIe U TPUMNIETHbIE COCTOSHUS.
ONEKTPOHHOE CTPOEHUE [BYXATOMHbIX MOJEKyn,
obpasoBaHHbIX atomamn 1 wmn 11 nepuonos.

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




Knaccudpukauua opbutanen no  cUMMETpuUm.
KoppensaunoHHole  gunarpammbel MO aong
OBYXaTOMHBbIX MOMeKyn. PacnpeneneHue
3NEKTPOHHON NIoOTHOCTH B OBYXaTOMHBbIX
Mornekynax, o6bpasoBaHHbIX aromMamu BTOPOro
nepvoga. [onApHOCTb XMMUYECKON CBA3UM U ee
XapaKTepUCTUKN.

KoHuenumst rmbpugmnsaumm B mMeTogax BareHTHbIX
cBs3en n MOJEKYNSAPHbIX opbutanen.
HenokannsoBaHHble (kaHOHUYeckne) n
rfioKkanun3oBaHHbIe opbutanu. O6ocHoBaHue
BaneHTHoro  wrtpuxa. OOHOSMEKTPOHHbIE U
KOnnekTMBHble cBoncTBa monekyn (M.Obtoap).
Monekynbl ¢ «4eUMTOM» INEKTPOHOB.
KoopauHaumnoHHble coeuHEeHus. Teopusa
Kpuctannuyeckoro nonsi. AHanus pacuiennexus d-
YPOBHEN B MNOMASX  PasnWYHOW  CMMMETPUN.
MapameTpbl pacwennexHms. CunbHoe u cnaboe
none nuraHgoB. AHanM3 3NEKTPOHHbIX CMEKTPOB U
MarHWTHbIX ~ CBOWCTB ~ Ha  OCHOBE  Teopuu
KpucTtannuyeckoro nons. Teopusi nons nvraHgos.
pynnoBble opbutanu. KBaHTOBO-mMexaHW4eckas
TPaKTOBKa XMMUYECKOW CBSA3M B KOMMIIEKCAX.
ConpsikeHHble T-3NeKTPOHHbIE cucTeMbl. bByTagueH.

BeH3son. HebeH3ounaHble apomaTuyeckme
coeguHeHus. [MpaBuna 4n n 4n+2. CoBpeMeHHbIe
npeacTaBneHus ob apoMaTUYHOCTW.
AHTMapoOMaTUYHOCTb. AnbTepHaHTHbIE
yrneBo4opoabl.

CoxpaHeHune KauecTtBeHHasa Teopusa peakumoHHoM cnocobHocTu | https://edu.vsu.ru/
opbuTtanbHon opraHuyecknx coeMHeHun. MIHAeKchl peakuMoHHOW | course/view.php?i
cuMmeTpumn B | CMOCOBGHOCTU: MHAEKCHI CBOGOAHOM BaneHTHOCTW, | §=2217
XUMUYECKUX 3apagbl Ha atomax, uHaekcbl Pykyu, 3Heprum
peakumsax KaTUOHHOW U aHWMOHHOW Aerokanusauun.
KBaHTOBO XxMmMU4eckoe OonucaHue aremMeHTapHOoro
aKktTa XMMHuYeckux peakuumin. [lyTb peakuum u
16 KoopauHaTta peakumm Ha noTeHUManeHoOn
' nosepxHocTu. NepexogHoe cocTtosiHne. CuMmeTpus
peareHTOB, MEPEXOAHOr0 COCTOSIHUA M NPOAYKTOB
peakumn. KayecCcTBeHHbIM aHanmM3  BO3MOXHbIX
MEXaHM3MOB XMMWYECKUX peakuum Ha OCHOBEe
obLlen CTPYKTypbl MOTEHUManbHOW MNOBEPXHOCTW.
KoppensunoHHble npasuna Byasopaa - XodmaHa
npuv aHanu3e BO3MOXHbIX MEXaHU3MOB XUMUYECKUX
peakuui. Teopusi rpaHnYHbIX opbutanen Oykyw.
2. JlabopaTopHble 3aHATUs
KBaHTOBO- OneKkTpoHHOEe BOSTHOBOE YpaBHeHWe. OnekTpoHHas | https://edu.vsu.ru/
MexaHuyeckas MNOTHOCTb M ee W3MEHEeHWe Npu Mepexoae OT | course/view.php?i
WHTepnpeTauus pasferneHHbIX aTOMOB K MOMeKyne.. d=2217
23 OCHOBHbIX Onepatop lamunbToHa AN atOMHbIX U
' npeacraBneHumn MOIEKynapHbIX cucTem. [NocTpoeHne SNeKTPOHHON
Teopum BOSTHOBOW (hyHKUMM B BuAe onpegenutens. Pacyer
XUMUYECKOIo MOINEKYNApHOro MoHa Bogopoda no metogy MO
ctpoeHus monekyn | JIKAO.
Y4yeHue o | CummeTpua monekyn. J3nemeHTbl M onepauwu | https://edu.vsu.ru/
cuMmeTpun cummeTpun. TodeyHble rpynmbl CUMMETPUM | course/view.php?i
MOonekyn MOIEKy. d=2217
24 Henpusoanmele npeacTaBneHus Ha npumMepe rpynn

Cov 1 Os. Xapaktepbl npeacrasneHnin. PasnoxeHne
NPUBOAMMOrO NpeacTaBnNeHns Ha HenpuBoAMMbIE.
Mcnonb3oBaHue Tabnuy ~ xapaktepoB  Ans
NOCTPOEHUSI CUMMETPU30BaHHbIX opbuTanen




Mcnonb3oBaHue Tabnuu, xapakTepoB AN peLleHus
apyrux 3agad (anga otbopa opburtanen, umeroLmx
HEeHyneBoe MnepeKkpbIBHME, ANs BbiBOAA MNpaBun
oTbopa Ana cnekTpanbHbIX MNepexogos, Ans
pacyeTa Tepma Monekyrbl).

OneKkTpoHHoe MO gByxaTOMHbIX FOMO- U reTeposiaepHbix Monekyn | https://edu.vsu.ru/
CTpoeHune SHeKTpOHHOG CTpOEHMNEe HEKOTOPbIX MHOIOATOMHbIX Course/\/iew_php?i
HEKOTOPbIX MOSIEKYN | MOMeKyn: cxembl obpasoBaHus MO, aMeKTpoHHbIE | 4=2217
KoHdurypauumn monekysn. MiHTepnpeTtaums cTpoeHuns
MOJEKyI.

WuTepnpeTtauus reomMeTpu4ecKkoro CTpPOEHNS
Morekyn Ha ocHoBe mogenu OQJINBO, Teopun MO
JIKAO, «koHuenuuu  mmbpuams3aumm  aTOMHBbIX
opbutanen

OneKkTpoHHOE CTPOEHME KOMMIEKCOB MEePEexXOaHbIX
MeTannoB C HEeOpraHW4YeCKMMU K OpraHnYecKnMm
nuraHgamu.

OneKkTpoHHoe CTpOEeHue COMPSPKEHHbIX "
apomMaTtudeckmx cuctem. [lpumepbl pacyeToB Mo
meTtoay Xwokkens. 3apsgbl Ha aTtoMax, MOpsiAKU
cBs3en. 'paHnYHbIE opbuTanm.

2.5

CoxpaHeHune KoppensunoHHble anarpaMmmbl 1 KoppensauunoHHble | https://edu.vsu.ru/
opbuTtansHon npaswusia npu Ka4eCTBEHHOM ONUCaHUM MEXAHWU3MOB | course/view.php?i
2.6 CUMMETpUn B | XMMUYecknx  peakumn  (npasuna  Byasopaa- | =217
XUMUYECKNX XodmaHa 0 coxpaHeHuUn opbuTansHON CUMMETPUN,
peakumax TEopWs rpaHnyHbIX opbutanen Pykym)

13.2 Paspgenbl aucuunnvHbl U BUAbl 3aHATUN:

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

4 8 12 24

NTtoro 36 36 72 144

14. MeToanyeckue ykasaHuUsa Ansi o0yyarLWmxXcsa no 0OCBOEHUIO AUCLUNSIUHDI
CoctaBneHnne koHcnektoB. CamocToaTenbHoe W3yyeHue OTAenbHbiX Tem. BbinonHeHve
AoMallHuX 3agaHun. MNogrotoBka K nabopaTopHbiM 3aHATMAM. [logroToBka K TeKyllen u
NMPOMEXYTOYHOM aTTecTaumu.

Mpwn peanusaumm ANCUUNINHBI c NCNonb3oBaHNEM ANCTaHLMOHHbIX
obpasoBaTtenbHbIX TEeXHOMorum UCorb3yrTCcs WHCTPYMEHTbI 3MNEKTPOHHOM
MHOopMaLMOHHO-0bpa3oBaTenbHon  cpegbl  BIY  «OnekTpoHHbin  yHuBepcuteT BlY»
(https://edu.vsu.ru) nvnum “‘“MOOK Bry” (https://mooc.vsu.ru), cepBuChl



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

BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord v ap.), 9nekTpoHHas no4Ta,
MeCCeHXepbl N COLCETH.

15. NepeyeHb OCHOBHOW U AOMNONTHUTENBLHOM NUTEPaTYpPbl, PECYPCOB UHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI
a) ocHoBHas nuTeparypa:

Ne n/n VICTOYHUMK

1 Mpnbos J1.A. DnemMeHThbl KBaHTOBOW TEOPUM CTPOEHMS U CBOWCTB Mornekyn / J1.A.
' 'pnbos .— HdonronpygHbin : Mutennekt, 2010 .— 310 c.

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

N3patenbcTtBo Kpant, 2010. - 555 c.

0) gononHuTenbHasa nuTepaTtypa:

Ne ni/n HNemoyHuk
3 CtenaHoB H.®. KsaHToBast MexaHuka u kBaHToBasi xumusa / H.®. CtenaHos. — Mup,
' 2007.-519 c.
4 Ctpombepr A.l'. dusnyeckas xumus: yueb anda sysos / A.['. Ctpombepr, O.I1.
) CemyeHko - M. : Bbicw. uik., 2003. - 527 c.
5 MuHknH B.U. Teopusa ctpoeHns monekyn /B.A.MuHkuH, B.A. CumknH, P.M. MuHsieB. —
) PoctoB-H/[: ®eHuke, 1997. — 560 c.
6 CumkuH B.A. 3agaum no teopun ctpoerns monekyn / 6.A4. CumknH, M.E. Kneukui,
) M.H. NyxoBueB. — PocToB-H/[: ®eHunke, 1997. — 272 c.
7 opb6ayes B.B. KoHuenuun coBpeMeHHOro ectecteo3HaHus / B.B. MTopbaues. — M.:
' Onukc 21 Bek: Mup 1 obpasosanune, 2003. — 590 c.
8 KpacHos K.C. Monekynbl n xummnyeckas cBsasb / K.C. KpacHos. — M.: Beicw. Wk., 1984 —
' 280 c.
9. Tatesckun B.M. CtpoeHne monekyn / B.M. Tatesckuii. . — M.: Xumus, 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 cummeTpun. Teopus 1 xumudeckune npunoxenus / P. dnappu. — M.:
' Mup, 1983. — 395 c.
12 Bepcykep WN.B. OnekTpoHHOE CTPOEHME 1 CBONCTBA KOOPANHALUMOHHbBIX COeaNHEHWI /
' N.B. bepcykep. — J1.: Xumms, 1976. — 348 c.
13 Mappen Ox. Teopus BaneHTHocTn / [k. Mappen, C.Kettn, k. Teaaep. — M.: Mup,
) 1968. — 520 c.
JleBnH A.A. BBeaeHue B KBaHTOBYO XMMUIO TBEPAONO TeMa : XMMMyeckasa CBA3b n
14. CTPYKTypa SHEpPreTM4Yeckux 30H B TeTpasgpuieckmnx nonynposogHukax / A.A. JIeBuH. . —
M.: Xumuna, 1974. — 236 c.
15 MeHTnH FO.A. dusnyeckne metoabl nuccneposanms B xummn [ KO.A.leHTuH, J1.B.
' Bunkoe. — M.: Mup, ACT, 2003. — 683 c.
16. 3urenb @.10. Bewectso Becenennomn / @.10. 3urens. - M.: Xumusa, 1982, — 173 c.
17 Jinnge A.[l. Dnsmka anemMeHTapHbIX YacTul 1 MHNAUnMoHHasa kocmornorusa / A.4.
' Jinnge. — M.: Hayka, 1990. — 275 c.
Koponbkos [1.B. 3nekTpoHHOEe CTpoeHMe U CBOMCTBA COEAMHEHUN HENEePEXOOHbIX
18. anemeHTOB: BBegeHne B TeopeTtudeckyto xumuto. — Cl16. : Xumuga. Cl6. ota-Hue,
1992. - 311 c.
19 BepaetTt k. Xumunyeckas ceasb./ k. BepgeTt. — M.: Mup: BMHOM. JlabopaTopus

3HaHuK, 2008. — 245 c.

B) MH(POPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/n McTOoYHMK

20. 3oHanbHas Hay4yHas 6ubnuoteka www.lib.vsu.ru

21. MHTepHeT nopTan ansa xumMukoB http://www.chemweb.com

22. MHTepHeT-pecypchl - bubnuoteka http://www.twirpx.com

23. MopTan Hay4YHO-TexHn4eckon nHgopmaunn 36 Hedtb 1 Masz 2007www.nglib.ru
24. MHTepHeT nopTtan obpasoBaTenbHbIX pecypcos hitp://window.edu.ru



http://www.lib.vsu.ru/
http://www.chemweb.com/
http://www.twirpx.com/
http://www.nglib.ru/
http://window.edu.ru/

| 25. | BYMK «CTtpoeHue BelectBa 3 k» https://edu.vsu.ru/courselview.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

1 OKcnepuMMeHTarnbHble OCHOBbI KBAHTOBOW MeXaHuku ; y4ed. nocobure. CneumansHocTb 020101
(011000) - Xumus / B.KO. KongpawwuH [n gp.] .— Boponex : JIOIN By, 2005 .— 50 c.

17. O6pa3oBaTtefnibHble TeXHOJNOrMU, UCNOSb3yeMble ANA peanM3auum y4ebHom
AUCLMNIINHDbI, BKNOYasa AUCTaHLUUOHHbIE OOpa3oBaTenbHble TeXHONOMrmn:

Mpn peanusauumn y4ebHOM AUCUMNAMHBLI UCMONb3YIOTCA 3NEMEHTbl  3NEKTPOHHOIo
00y4eHnsa 1 pasnnyHble OUCTaHLUMOHHbIE 00pa3oBaTenbHbIE TEXHOMOMMM, NO3BONAKOLME
obecneunBaTb onocpefoBaHHOE B3auMoOencTBme (Ha pacCTosHUK) npenogasaTtenen u
obyvatowmxcs, BKoYast WHCTPYMEHTDI 3NEKTPOHHOM MHOPMALMOHHO-
obpasoBaTtensHon cpeabl BIY «3nekTpoHHbIn yHuBepcuteT BIY» (https://edu.vsu.ru)
n/vwnn “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHne BebuHapos, BUOEOKOHGEPEHLNI
(B TOM 4ncne cnpumeHeHwem cepsucoB Zoom, Discord v ap.), B3aMmogenctsne B
coLCeTsX, MOCPEeACTBOM 3MIEKTPOHHOM MOYThl, MECCEHKEPOB.

18. MaTepmanbHO-TeEXHUYECKOE obecneyeHne AUCLUNIINHDI:

Y4yebHuKKM, y4ebHble Nocobus, 3aga4YHUKN, MyNbTU-Meana TEXHMKA.

19. OueHouYHble cpeacTBa ANs NpPoBeAEHUMA TeKylern U NPOMEeXyTOYHOM
aTtrecTauum

[MopsiAoK OUEHKM 0CBOEHMST obyyaroLmnmMmcs y4ebHoro matepumana
onpenensieTcst cCoaepXXaHnem crneayrLmnx pasnenos AUCUUNINHGIL

HavmeHoBaHue NuaukaTop(bl)
,-l,\}gn pasgena AucumnIiMHbl Konclnﬂt(a;;aH AOCTVXKEHNA OuerouHbie cpeacTsa
(moagyns) 4 KOMMOeTeHUNN
BeeneHune. YpoBHU :
1. OPraHU3ALN MATEPUN. OrlK-3 OrnkK-4.1 MpakTuyeckoe 3agaHue
OcHoBbI  knaccu4eckomn
2. | Teopum  xummyeckoro OrK-3 8252% MpakTuyeckoe 3afaHue
CTpPOEHMs )
KBaHTOBO-
MexaHu4yeckasi
WHTepnpeTauuns OriK-4 OlK-4.2
3. | OCHOBHbIX OriK-3 OrlK-3.1 KoHTponbHas paboTta
npeacTaBneHun Teopun
XUMWUYECKOTO CTPOEHWS
MoJeKyn
YyeHne o cuMmeTpum
4. MoreKyn OriK-4 OrlK-1.1-4-3 MpakTuyeckoe 3agaHue
5 OneKTpoHHOE CTpOeHue OriK-4 OrK-4.1-4.2 K 6
| HEKOTOPbLIX MOMEKYN OlK-3 OlnkK-3.1 OHTpONbHasA paboTa
CoxpaHeHune
opbutansHon
6. CUMMETPIH B OriK-4 OrK-4.2 MpakTuyeckoe 3agaHune
XUMUYECKUX peakumnsax
lMpomexyTouHas aTTectauns MepeyeHb BONpocoB
dopma KOHTpOns - aK3amMeH MpakTuyeckoe 3agaHne



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

Mpy peanus3auun OUCUMUMNMUHBI C NMPUMEHEHMEM OUCTaHUMOHHbLIX 06pasoBaTenbHbIX
TEXHOMOIMIN OLIeHKa 3a 3a4yeT/aK3aMeH MOXeT OblTb BbICTABieHa MO pesynbTaTam
TeKyLen aTTecTauum oby4yatoLlerocsi B CEMecTpe.

20 TuvnoBble OUEHOYHbLIE cCpeaAcTBA M MeTOoAMYECKMe MaTtepuanbl, onpegenswwme
npoueaypbl OLleHUBaHUA

20.1 TeKywmn KOHTpPONb ycneBaeMoCTH
KoHTponb ycneBaemMocTu no AUCLMMIIMHE OCYLIECTBNAETCA C NMOMOLLbIO CreayroLmnx
OLIeHO4HbIX CPeACTB:

20.11
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

MepeyeHb NpakTU4YECKUX 3agaHUMN

KakoB hmanyecknin cmMbICi KBagpaTa BOSTHOBOW PyHKUUKN?

[ante onpegeneHne aTOMHON N MOSEKYNAPHON opbutanu.

MpegnoxuTte anroputm nccrnefoBaHnst aTOMHOW opbuTanu.

Mcnonb3ysa npaBuno XyHaa, Hangute Hanbornee yCTONYMBLINM TEPM aToMa.

B 3agave o6 H2+ dourypupyeT BaxkHOoe ONisi CTPOEHUS MONEKYI MOHSATME WHTerpana
nepekpbiBaHus. KakoB ero reomeTpuyecknii CmMblicn?

KakoB hmanyecknii CMbICN KyNTIOHOBCKOrO 1 O6MEHHOro MHTerpanos?

Kakve MO HasbiBaloT CBA3bIBAKOLLMMU, PA3PbIXMSIOLWNMN N HECBA3bIBAIOLLMMN.
Monekyna H2+ cogoepXuT OOWH 3NeKkTpoH, Monekyna H2 - gea. MoxHO nu gns
noctpoeHus MO B TOM 1 Apyrom criydae ucnonb3oBaTbh OOMH U TOT e 6a3nc?

Kakas MO Ha3sbiBaeTCs CUMMETPUYHOW, a a Kakasl - aHTUCMMMETPUYHON. Kakoe CBOMCTBO
opbuTanen nexumT B OCHOBE Takow Krnaccudumkaumm?

MO monekynbl Bogopoga knaccudpupytotes Ha o u ™ MO. Kakoe CBONCTBO MOMOXEHO B
OCHOBY Takow Knaccudmkaunumn?

Onupascb Ha 3NEeKTPOHHYO KOH(PUIrypaLmio 4ByXaTOMHON MOJIEKYSbl CPaBHUTE 3HEPrnn
auccouunaumm Monekysnbl U €€ NoHax.

Onupasicb Ha 9NEKTPOHHYI KOHUrypaumo ABYXaTOMHON MOJIEKYIbl CpaBHUTE AMVHbI
CB431 B MOJEKyre U e€ noHax.

Onpegenute MoOMeEKynspHble TepMbl MOMEKynbl, €Cnn WU3BEeCTHA 3NEeKTPOHHas
KOHUrypaumst Monekyrbl.

Onupasce Ha Teopuio O3lBO, npeackaxute paBHOBECHYHD eOMETPUYECKYHO
KOHpUrypauuio Monekynn.

CummeTpus monekyn. Teopembl B3aMMOOENCTBUSA AfIEMEHTOB CUMMETPUN

MeToguka onpeneneHms TodeYHbIX rpynn CUMMETPUM MOSIEKY

MosicHuTe npuHumMn obpasoBaHus rMbpuaHbix opbutanen (FTAO)B metoge MO.
MoscHuTe NpuHUMN cocTaBneHus rpynnosbix opbutanen (FO) B metoge MO.

[MosicHMTe NpMHLUMN COCTaBNEHNs CUMMETPU30BaHHbIX opbutanen.

O6bACHUTE CMbICT TEPMUHOB AEN0KaNM30BaHHbIE N NOKANN30BaHHbIE MOJSEKYNSAPHbIE
opbutanu B metoge MO.

CocTtaBbTe BOMHOBbLIE PYHKUMM A9 MOSEKyn aTuneHa u OytagueHa B nNpubnumxeHuu
MeToda MONEKyNApHbIX opbuTanen Xwkkens.

CocTaBbTe, He pellas -3NeKTPOHHbIA XIOKKENEBCKUN OEeTEPMUHAHT ANS MOSEKysbl
OyTagueHa.

Onupasice Ha npasuna Pykyu,onpenenute HanpasrieHWe 9MeKTpodunbHOM aTaku B
MOJieKyrne, ecrnv n3BecTeH Bug Bbiclien 3anonHeHHon MO.

Onupasice Ha npasuna Pykyu,onpenenute HanpasrieHWe 3MeKTpodunbHOM aTaku B
MOMeKyne, ecnn n3BecTeH Bua Huswern ceobogHon MO

Monb3ysacb guarpammamm ®pocTa, 0OBACHUTE, KaKne CTPYKTYpbl NATUYIEHHOrO KOMbLa
CnHn 6yaoyT o6nagatb apomMaTtMyeckuMmmn CBOMCTBaMM?

Onupasicb Ha Teopulo KPUCTanfIMYeckoro rmosis, CpaBHUTE MarHUTHblE MOMEHTHI
OKTasApU4EeCKNX KOMMMNEKCOB, €CIU MU3BECTHbl 3MEKTPOHHbIE KOH(urypauun WOHOB
LeHTparnbHOro atoma 1 npupoaa nuraHaos.

ChopmynupynTe Kputepmm CyLLLECTBOBAHNUS XMMUYECKOW YacTULbl, Kak €AMHOro Lenoro.
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10.

20.1.2. KoHTponbHasa pa6oTta Ne 1
BuneT Ne1

MonekynsapHas opbutanb — 3T0: a) obnacTb NPOCTPaHCTBA, B KOTOPOW 3SMEKTPOH
npooguT 6onee 90% BpemeHun; 6) 0o4HOINEKTPOHHAA BONHOBAA PyHKUMS, nonyyaemas
npu peweHnn ypaBHeHun XapTpu-Poka; B) obnacTtb NPOCTpaHCTBA, B KOTOPOW
BEPOATHOCTb HaXOXOEHWUs1 aNeKkTpoHa paBHa 95%; r) nonHas aNeKTpoHHasi BOSIHOBas
YHKUNSA MONEKYbI.

MO wmonekynbl Bogopoga umelT Bug: Wi=c(e:r + @2), ¥o=c(p1 - @2),. OgHy un3 HUX
Ha3blBalOT YETHOW, APYryto - HeYeTHoW. M3obpasnTe nx n obbAcHUTE, Kakoe CBONCTBO
opbuTanen NexumT B OCHOBE TakoW KnaccudumkaLlmm.

Cdopmynupyiite oCHOBHble ycnosusa ans uHtepdgepeHunn AO ¢ obpasoBaHnem MO.
O6pasytotca nn MO B cnyyae nepekpbiBaHus criegytowmx AO: p; m p; ; dx; U s.
MpuBeante pUCYHOK, MNOACHAWOWMA oOTBeT. HaszoBute 39TM opbUTanM, WUCNOMb3ys
OCHOBHbI€ NPUHUUNbI knaccudmkaumm MO.

Hanuwwte, 4yemy paBeH nHTerpan nepekpbiBaHusa. Pacnonoxute opbutanu B nopsiake
YMEHbLUEHMSA 3HAYEHNSA NHTerpana nepekpbiBaHnsa. Hasosute atn opbuTtanu, ncnonb3ys
OCHOBHbI€ NPUHUUNbLI knaccudmkaumm MO.

P A

CoctaBbTe NpobHy0 BOMHOBYO OyHKUMO B npubnmxenun JIKAO ans monekynsl CH,
NCcnonb3ysi BaneHTHbIN 6asuc.

CocrtaBbTe ramunbToHMaH ans monekynol BeC.

CoctaBbTe cxembl MO 1 HanUWKTE 3NEKTPOHHbIE KOHpUrypauum monekynbl B, n noHos
B2+ n Bz_.

Onpegenute TepMmbl, CpaBHUTE SHEpPrMM AUCCOUMALMM U MarHUTHblE MOMEHTDI
BblLLIEyKa3aHHbIX YacTuL,.

CoctaBbTte cxemy MO un HanuwuTe 3NEKTPOHHYH KOHGMrypauuio U TepM OCHOBHOIO
cocTosaHna monekynosl BH.

CchopmynupynTe NpMHUMN N303NEKTPOHHOCTU. VICcNonb3ysa ero, HanMwmnTe 35eKTPOHHY0
KOHbMrypauuio 1 TepMm MosiekynsipHoro noHa BeC.

KoHTponbHas pa6oTta Ne 2

Bunet Ne1

Ona monekynsl Hs BO3MOXHbI reoMeTpuyeckme KoHurypauum: nuHenHas .n U yrnosas
Cov. Onpegenute tunbl cummetpum MO, obpasoBaHHbIX 131S-AO, U COOTBETCTBYIOLLMX
ypoBHen aHeprun. Onpepenute SMeKTPOHHYK KOoHdurypaumio monekyn. CpaBHuTe
YCTOMHYMBOCTb U peakuMOHHY CNOCOBHOCTL Monekyn. MNpumuTte BO BHUMaHue, 4To E (0g)
<E (al)

CoctaBbTe CMO ans monekynbl AlH:

Hante onpegenenune JIMO, nsnoxure anropmtm nx nosnyvyeHns

CoctaBbTe cxemy MO ana monekynbl rpynnbl cummeTpun [sn. MNocnegoBaTenbHOCTb
ypoBHen: 1a'1<2a'1<le'<la",<3a'1<2e'... Hanmwute 9K monekynol CHs,

Onpegenute MOMEKynspHbIA TEPM MOJSEKYIbl, OTBEYalLWMA CrieQyowen 3NeKTPOHHOM
koHGurypauumu: rpynna Coy, ai?bi! byt



6. CoctaBbTe cxemy MO ans komnnekca rpynnbl cummeTpun Hsn. Hanuwmte 9K ans
komnnekcHoro noHa [ Cu(CN)z]* [Hgls]

7. Onupasice Ha TKI1, paccumtante JSCIJ1, oueHNTe MarHMTHblE CBOWCTBA W NpeacKaxute
BO3MOXHbIE UCKaXXeHMs reoMeTpuydeckon koHdurypaummn ansa [Fe(H20)6]3" (On), [Ni(CN)4]?*
(Ta)

Tekywan atrectaunsa NPOBOAUTCS B COOTBETCTBUM C [1oNoXeHneM o TekyLlen atrectaumm
oby4yawwmxca no nporpammam BbiCLIero obpasoBaHMs BOpoOHeXCKOro rocygapCTBEHHOMO
yHuBepcuteTa. Tekywaa artrecrtaums npoBoguTca B oopmax YCTHOro onpoca (ppoHTanbHas
Gecega) M NUCbMEHHBLIX PaboT (BbINOMIHEHME NPaKTUKO-OPUEHTUPOBAHHbBIX 3ajaHun U ABe
KOHTPOJSbHbIE PaboThI).

YpoBeHb
Kputepum oueHmBaHnst KOMNeTeHLMn cchopmmpoBaH Llkana oueHok
HOCTH
KOMMEeTEeHLMN

MonHoe cooTBeTcTBME oOTBeTa  obyvawoweroca  Bcem | [1o8bileHHbIl OmsuyHo
nepeyvncrieHHbiM KputepusMm. poaeMOoHCTPUPOBaHO 3HaHWe ypOB€EHb
PyHOAMEHTAaNbHbIX OCHOB CTPOEHUS U CUMMETPUU MONEKyr,
YMEHME KnCnonb3oBaTb 3aKOHbI KBAHTOBOM MEXaHUKN K
OMMCaHWIO 3MEKTPOHHOIO CTPOEHMST MOSEKYNSIPHBIX CUCTEM
pPasnNYHON CIOXHOCTW, BrafeHWe OCHOBHbIMW HaBblkamu
WHTepnpeTauuun BbIBOJOB KBaHTOBO-MEXaHU4YECKOro
OMNMNCaHUS CTPOEHUS XUMUYECKUX CUCTEM, PaCKpbITUS CBS3El
MEXAY WX 3NEeKTPOHHbIM CTPOEHMEM W  (PU3MYECKUMMU
CBONCTBaMU, peaKkUMOHHOM CNOCOBHOCTLIO.

OTBEeT Ha  KOHTPOSbHO-U3MEPUTENbHLIM ~ MaTtepuan He ba3zoenbiti Xopouwo
COOTBETCTBYET OOQHOMY W3 MEepeyvMCrieHHbIX MnokasaTtenemn, Ho ypO8eHb
obyyaroLwmics gaet npaBuibHble OTBETbl HA AONOMHUTENbHbIE
BONPOCHI

OTBET Ha  KOHTPOSNBHO-U3MEPUTENbHBLIN  MaTepuan He lMopozoeniti Yoosnemsopu-
COOTBETCTBYET [OBYM n3 nepevYncneHHbIX n0KaaaTene|7|, yposeHb meJsibHO
obyvatowniica gaeT HenosiHble OTBETbl Ha AOMONHUTENbHbIE
BOMpPOCHI.

OTBET Ha  KOHTPOSIbHO-U3MEPUTENbHbLIA  MaTepuan He - Heydosnemeopu-
COOTBETCTBYET NepeymncrieHHbIM nokasaTtensam. Obyyatowmincs meJibHO
OEMOHCTPUPYET  OTPbIBOYHbIE, (hpparMeHTapHble  3HaHWS
Teopuu, gonyckaetT rpybble owumbku Npu  TPaKTOBKE
npakTUyeckmx 3agad

20.2 NpomexyToyHan atrecTayus

MpomMexxyToyHas aTTecTaums no AUCLMNINHE OCYLLECTBSIETCS C MOMOLLBIO CNEeAyLLImMX
OLIEHOYHbIX CPEACTB:

20.2.1 NepeyeHb BOMPOCOB K 3K3aMeHY:

1. CraumoHapHoe ypaBHeHve LlpegnHrepa pana cBOOOAHOW  MONEKymMbl.  ONEKTPOHHbIE,
konebaTenbHble 1 BpalLaTenbHble COCTOSHUSI MOneKy . BeposiTHOCTU KoHburypauuii saep 1 SneKTpOHOB.
2. OneKTPOHHOE BOMHOBOE ypaBHeHue LpeanHrepa ans atomoB 1 monekyn. Onepatop MamunsToHa

ONA aTOMHbIX U MOMEKYNSPHbIX CUCTEM (Ha NPOCTbIX npumMepax). [oBepXHOCTb SMNEKTPOHHOW SHEepruu.
Kputepuit yCTOMYMBOCTU XUMUYECKMX HacTUL, B KBAHTOBOW TEOPUMN.

3. Meton MonekynsipHbix opbuTtanen. OCHOBHble nNONoOXeHus. AHanorms Cc  Teopuen
MHOFO3M1EKTPOHHOr0 aToma.
4. OnmcaHune monekynsipHbix opbutanen B metoge MO JIKAO. Hanbonee pacnpocTpaHeHHbIE TUMbI

©asucoB. basncHble aToOMHbIE opbOuTany.



5. MonekynsapHbin noH Bogopoga H2+. lMpubnuxkeHne MO JIKAO: Bbibop 6GasnCHbIX yHKLNNA,
NOCTPOEHME BEKOBbLIX YpaBHEHUI, HaXOXAeHNe KO3 ULNMEHTOB BEKOBbLIX YPaBHEHUN.

6. MonekynsapHein noH Bogopoga H2+. lNpubnuwkeHne MO JIKAO: wmHTerpanbl nepekpbiBaHus,
OBMEHHbIN U KyNTOHOBCKUI.

7. MonekynsapHbein noH Bogopoaa H2+. Mpnbnuxkenne MO JIKAO: pacyeT BONHOBbIX (DYHKLMI

8. Knaccudmkaums MO gByxaTOMHbIX roMosigepHbIX Mornekyrn. OCHOBHbIE MPUHLMMBLI MOCTPOEHNS
cxem MO.

9. eTeposigepHble gByxaToMHble mornekynbl B Mmetoge MO JIKAO (Ha npumepe HF, LiH, CO).
OcHoBHble npuHLMNbl knaccudukaumm MO.

10. CBA3b CBOWCTB ABYXaTOMHbIX MOSEKY (3Heprusa guccoumaunm, MexsaepHoe paccTosHue u T.4.)
C VX 9MNEKTPOHHBIM CTPOEHMEM Ha Npumepe anemMmeHToB |l nepuoga.

11. OnemeHTbl M onepauun cCUMMeTpuKn. TeopemMbl B3aMMOAENCTBUS 3NIEMEHTOB CUMMETPUMN.

12. HekoTopble NOHATMA Teopuu rpynn: rpynna, rpynrnoBoe yMHOXeHue, Tabnuua rpynnoBoro
yMHOXeHUs (kBagpaT Kanu).

13. ToueyHble rpynnsl cummeTpun monekyn. HomeHknatypa LWeHdnuca. MeToguka onpegenenus
rpynn CMMMEeTPUN.

14, CummeTpua ypaBHeHusi LlpeguHrepa. WHBapuMaHTHOCTb raMuibTOHMAHaA W ypaBHEHUS

WpeouHrepa. CobcTBeHHbIE DYyHKLMK, Kak B6a3vuc npeactaBneHus rpynnbl. MpuHUMnbI Knaccudmkaumm
YPOBHEWN.

15. OneKTPOHHOE CTPOEHNEe MHOroaToMHbIX Mornekyn. CMMMETpPM3oBaHHbIE U rpynnoBble opbutanu
(monekyna BeHy).
16. MocTpoeHne CUMMETPU30BaHHbLIX MOSEKYNSAPHbIX opbuTanein. MonekynspHbIn noH Ha2*

OnuncaHune TexHONOrMm npoeeneHuna

MNpomexyToyHass aTTecTauusi NpoBOAUTCS B COOTBETCTBUMM C [lonoxeHnem o
NMPOMEXYTOYHON aTTecTaumm obyvalolmxcs Mo nporpaMmMam  Bbiclero obpasoBaHus.
KoHTponbHo-u3MeputenbHble  MaTepuanbl  MPOMEXYTOYHOM  aTTecTaumMu  BKIOYaloT
TeopeTnYeckne Bonpochl, NO3BONSHOLLME OLIEHUTb YPOBEHb MOMYYEHHbIX 3HAHUI U NpaKTUYecKue
3aflaHns, NO3BOSSIOLME OUEHUTb CTeneHb CHOPMUMPOBAHHOCTU YMEHWUA M HaBblkoB. [lpu
OLIEHMBAHMM UCMNONb3YHTCA KONMYECTBEHHAS LKana oueHoK. Kputepum oLeHnmBaHus NnpuBeaeHb!
BbILLE.

I'Ipvl peanunsaunn guncumninHbl ¢ npunmMmeHeHnem [OUCTaHUMOHHBLIX o6pasoBaTeanb|x
TEXHONTOTUN OLEHKa 3a 3a4deT/ak3aMeH MOXET OblTb BbICTABIiEHa MO pe3ynbTatam TGKyLLl,GVI
artrectaunm 06yqa+0Lueroc;| B cemecTpe.



