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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. KBanudumkauums (cteneHb) BbINYCKHUKA: 6akanasp
4. dopma obpasoBaHusa: O4yHasg

5. Kacheppa, oTBevarwasn 3a peanmsaumio UCLUNIUHBI:
Kagbedpa pusuyeckol xumuu

6. CoctaButenu nporpammbli: Coukas Hagexga BacunbeBHa, K.X.H., AOLEHT

7. PekoMeHaoBaHa: Hay4Ho - meToamndeckum CoBEeTOM XMMUYECKOro dhakynbTeTa oT
19.04.2022 npoTtokon Ne 3

8. YuyeOHbIn rog: 2024 / 2025 CemecTtp: 6



9. Uenu n 3apgayum y4e6HON AUCLMNIIUHDI:

Llernibio oceoeHusi yyebHolU OuCyUNIuHbI S8/15eMCsi: U3y4YeHne COBPEMEHHbIX NPeACTaBneHnin o
CTPOEHMM BelllecTBa Ha cyb6aTOMHOM, aTOMHOM, MOMNEKYNSIPHOM YPOBHSIX, @ Takke Ha YpoBHe
MaKpOCKOMUYECKNX Ter (NonMMepsbl, Kpuctansbl).

3adayu y4yebHoU OuCyUNIUHBI;

- 03HaKOMIIEHNE C COBPEMEHHOM TOYKOM 3pEHMS O BO3HUKHOBEHUN BceneHHoN, BelecTBa
BO BcenenHou;

- pacCMOTPEHNE pasfnNYHbIX YPOBHEN OpraHu3aumm maTepumn — oT 3fIEMEHTapHbIX YacTuy,
A0 MaKpOCKOMUYECKNX Ten,

- NPUNOXEHWe 3aKOHOB KBaHTOBOW MEXaHWKU K MOSEKYNSAPHbIM CUCTEMaM pasfvyHOn
CTEMEHN CMNOXHOCTW; NPUOBpEeTeHne HaBbIKOB MHTEpNpeTauuuM BbIBOAOB KBAHTOBO-
MEXaHNYECKOrO0 pPacCMOTPEHUST XUMUYECKMX OOBLEKTOB; 3HAaKOMCTBO C KBaHTOBO-
MEXaHN4YEeCKON Teopuel XUMUYECKOro CTPOEHWUSI U KBAHTOBLIMW aHanoraMmm MNOHSTUN
KNacCnU4ecKko TEeOopUM XUMMUYECKOTO CTPOEHUS: XUMMUYEcKasi CBSA3b, BaNeHTHOCTb,
KpaTHOCTb CBSI3W U Ap.;

- M3yyeHue oyHAaMeHTarnbHbIX NOSTIOKEHUA YHEHUSA O CUMMETPUN MONEKYI;

- 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, OPraHMYeCcKOW, XUMUW, KBAHTOBOWM MEXAHUKM N KBAHTOBOW XMMWUW);
YyMETb MNPUMEHHATb OCHOBHbIE 3aKOHbl XUMUW, (PU3NKN, KBAHTOBOM MEXaHWKU Mpu
oOCy)XAeHMM  MNONYYEHHbIX pe3ynbTaTtoB, B TOM YuCfe C  NpUBNEYEHUEM
MHPOPMALMNOHHbLIX 6a3 JaHHbIX.

11. MnaHnpyemble pe3ynbTaTbl OOy4YeHMA MO AucuuniuHe/moaynio (3HaHUSA,
YMeHUsl, HaBblkM), COOTHECEHHble C NNaHUpPyeMbiMU pe3ynbTaTaMu OCBOEHUA
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 CBOWUCTB 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 MNaHNpoBaHi - | pasnuyHon CnoxHOCTH.
MOMyYeHHbIe paboT xuMn4yeckon | BnageTb OCHOBHbLIMWM  HaBblKamu
peaynbTaThl c HanpaBfIEHHOCTH MHTEpPNpeTaunn BbIBOAOB
VICTIONb30BAHNEM KBAHTOBO-MeXaHNYeCcKoro
nMMcaHusi CTPOEHUS XMMUYECKNX
TEOPETUYECKMX onvca cTpoe n4ec
SHAHMIA " CUCTEM, pacKpbITUS CBA3EN MexXay
paKTIYECKIX OMK-4.2 | O6pabaTbiBaeT MX  3NEKTPOHHLIM CTpOeHMEeM K
aHHbBIE ¢ | PeaKunoHHOM CnocoBHOCTbIO.
HaBbIKOB pELLIEHNS! A
MCMoSib30BaHNEM
MaTemaTuieckux u CTAHNAPTHBIX YMeTb (pOpPMyNMpoBaTh BbIBOAbI
uandeckmx sapad cnoco6oB no pesynbTaTam aHanvsa
annpokcvMaLmm nuTepaTypHbIX OaHHbIX n
UNCAEHHBIX COOCTBEHHbIX pacyeTHo-
XapaKTepucTuK TEOPETUYECKNX 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
rpacp monekynbl. BenuuuHbl, onpegensiowme
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 UCCNeAoBaHUM  MOMEKYMSIPHOM  CTPYKTYpbI.
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  BamneHTHOro  LWTpuKXa.
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
NPUBOAMNMBIX NPEeACTaBNeHUn Ha HeNpUBOAUMBIE..
Xapaktep npeactaBneHusa. Tabnvubl XxapakTepos
ToYeyHbIX rpynn. Knaccudukaumss  KBaHTOBbIX
COCTOSIHUN Moriekyn no CUMMETPUN.
[Mpeobpa3oBaHnss CUMMETPUM TFaMUMbTOHMAHa W
Knaccudukaums YpoOBHEM 3HEPrM  KBAHTOBbIX
cuctem. CummeTpus n BolpoxgeHve. CummeTpus
6a3ncHbIX opbuTanen

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  cuMmeTpum.
KoppensumoHHole  gnarpammbl MO ona
OBYXaTOMHBbIX MOMeKyn. PacnpeneneHue
3NEKTPOHHON NIoOTHOCTH B OBYXaTOMHBbIX
Mornekynax, o6bpasoBaHHbIX aromMamu BTOPOro
nepvoga. [onApHOCTb XMMUYECKON CBA3UM U ee

XapaKTePUCTUKN.
KoHuenumst rmbpugnsaumm B mMetodax BaneHTHbIX
cBA3en " MONEKYSIPHbIX opbuTanen.
[enokannsoBaHHble (kaHOHUYeckue) "
nokKanuns3oBaHHble opbuTanu. O6ocHoBaHue
BaNeHTHOrO LUTpMXa.

KoopauHaumnoHHble coeuHEeHus. Teopus

Kpuctannuyeckoro nons. AHanus pacuienneHus d-
YpOBHEN B MOMSX  PasfnUYHON  CUMMETPUMN.
MapameTtpbl pacwennexHms. CunbHoe u cnaboe
none nuraHaoB. AHanM3 3NEKTPOHHbLIX CMEKTPOB U
MarHUTHbBIX ~ CBOWCTB  Ha  OCHOBE  Teopwuwu
KpucTtannuyeckoro nons. Teopusi nmons nvraHgos.
pynnoBble opbutanu. KBaHTOBO-mMexaHW4eckas
TPaKTOBKa XMMUYECKOW CBSA3M B KOMMIIEKCAX.

ConpsikeHHble T-3NeKTPOHHbIE cucTeMbl. bByTagueH.

BeH3son. HebGeH3ounaHble apomaruyeckue
coeanHenus. [Mpaeuna 4n un 4n+2. CoBpeMeHHble
npeacTaBneHus 06 apomMaTn4HOCTH.
AHTHMapOMaTUYHOCTb. AnbTepHaHTHbIE
yrnesoaopogapl.

CoxpaHeHune KauectBeHHasa Teopusa peakumoHHoM cnocobHocTu | https://edu.vsu.ru/
opbuTtanbHon opraHuyecknx coeMHeHun. MIHAeKChl peakuMoHHOW | course/view.php?i
cuMmeTpumn B | CNOCOBHOCTU: MHAEKChbI CBOOOAHOW BAaNEHTHOCTW, | 4=2217
XUMUYECKMX 3apagbl Ha atomax, uHaekcbl Pykyn, 3Heprum
peakumsax KaTMOHHOW U aHWMOHHOWN AernoKanusauun.
KBaHTOBO XxMmMU4eckoe OonucaHue 3aremMeHTapHOoro
aKktTa XMMHYeckux peakuumin. [lyTb peakuumn u
16 KoopaunHata peakumu Ha noTeHuManbHon
' nosepxHocTu. [NepexogHoe cocTosiHne. CUMMeTpuUs
peareHTOB, NEPEexXO4HOro COCTOSAHMSA WM MPOOYKTOB
peakumn. KayeCcTBeHHbIM aHann3a BO3MOXHbIX
MEXaHU3MOB XMMWYECKUX peakuum Ha OCHOBE
obLen CTPYKTypbl MOTEHUManbHOW MNOBEPXHOCTW.
KoppensunoHHbie npasuna Byasopaa - XodmaHa
npuv aHanu3e BO3MOXHbIX MEXAHN3MOB XMMUYECKNX
peakuui. Teopusi rpaHnYHbIX opbutanen Oykyw.
2. JlabopaTtopHble 3aHATUs
KBaHTOBO- OneKkTpoHHOEe BOITHOBOE ypaBHeHWe. JnekTpoHHas | https://edu.vsu.ru/
MexaHuyeckas MNOTHOCTb W ee W3MEHEHWe Npu Mepexoae OT | courselview.php?i
WHTepnpeTauus pasferneHHbIX aTOMOB K MOMeKyne.. d=2217
23 OCHOBHbIX Onepatop lamunbToHa AN atOMHbIX U
' npeacTaBneHumn MOIEeKynapHbIX cuctem. NocTpoeHne 3NeKTPOHHOWN
Teopun BOMHOBOW (PyHKLMM B BuAe onpenenutens. PacueT
XUMUYECKOIo MOINEKYNspHOro moHa Bogopoga no metogy MO
ctpoeHus monekyn | JIKAO.
Y4yeHue o | CummeTpua monekyn. J3nemeHTbl U onepauwu | https://edu.vsu.ru/
cuMmeTpumn cummeTpun. TodeyHble rpynnbl CUMMETPUK | course/view.php?i
MOIeKyn MOIEKyI. d=2217
HenpuBoaumele npeacTasneHnsa Ha npumMepe rpynn
24 Cavu [I3. XapakTtepbl npeacrasneHun. PasnoxeHune

NPUBOAMMOrO NpeacTaBnNeHnsa Ha HenpuBoAMMbIE.
Wcnonb3oBaHue Tabnuy ~ xapaktepoB  Ang
NOCTPOEHUSI CUMMETPU3OBaHHbIX opbuTanen

Mcnonb3oBaHne Tabnuu, xapaktepoB AN peLleHns
apyrux 3agad (anga otbopa opbutanen, MMerLmnx




HEeHyneBoe MepekpbiBHME, ANA BbIBOAA Npasun
oTbopa Ana cnekTpanbHbIX MNepexonos, Ans
pacyeTa Tepma Monekyrbl).

OneKkTpoHHoe MO gByxaTOMHbIX FOMO- U reTeposiaepHbix Monekyn | https://edu.vsu.ru/
CTpoeHune ONEeKTPOHHOE CTPOEHNE HEKOTOPbIX MHOrOATOMHBIX | course/view.php?i
HEKOTOPbIX MOMEKyI | MOnekyn: cxembl obpasoBaHust MO, 3MeKTPOHHbIE | 4=9217
KOoHMrypaumm monekyn. MHTepnpeTtauus cTpoeHus
MOIEKyI.

WuTepnpeTtauus reomMeTpu4ecKoro CTpOEHNS
Morekyn Ha ocHoBe mogenu OJlNBO, teopun MO
JIKAO, «koHuenuuu  mmbpuams3aumm  aTOMHBbIX
opbuTanen

ONEKTPOHHOE CTPOEHME KOMIMIIEKCOB MepexodHbIX
MeTannoB C HeOopraHW4YeCKMMU U OpraHUYecKnMm
nuraHaamu.

OneKkTpoHHoe CTpoeHune COMPSPKEHHbIX "
apomartumyecknx cuctem. [pumepbl pacyeToB MO
meTogy Xiwokkens. 3apsgbl Ha aroMax, Nopsaku
cBszen. [paHnYHble opbuTtanu.

2.5

CoxpaHeHue KoppensunoHHble anarpammbl U KoppensumoHHble | https://edu.vsu.ru/
opbuTanbHown npaswusia npu Ka4eCTBEHHOM ONUCaHUM MEXAHWU3MOB | course/view.php?i
2.6 cumMmeTpun B | XMMUYecknx  peakuun  (npasuna  Byasoppa- | =217
XUMUNYECKMX XodmaHa 0 coxpaHeHun opbutanbHOW CUMMEeTpUH,
peakumsx Teopus rpaHnYHbIX opbutanen Pykym)

13.2 Paspgenbl aucuunnvHbl U BUAbl 3aHATUN:

Bugpl 3aHaTUR (4acoB)

Ne HanmeHoBaHue
CamocTosiTenbHas
n/n pasgena guCLUMnnHbI Jlekumm | MpakTtnyeckune | JlabopaTopHble paboTa Bcero

BeepgeHue. YpoBHU
opraHusaunm maTepun.

1. 2 0 6 8

OcHoBbl  Knaccudeckon
2. | Teopumn XMMUYECKOro 2 0 10 12
CTpOEHUs

KBaHTOBO-
MexaHun4veckas
UHTepnpeTaums
3. | OCHOBHBIX 8 6 12 26
npeacTaBneHuin Teopuu
XUMMUYECKOro CTPOEHUS
MOMEKY

YyeHne o cuMmmeTpun
MOneKyn

OneKTpoHHOe CTpoeHue
HEKOTOPbIX MONeEKynN

12 12 16 40

CoxpaHeHune
opb6uTansHoi
CUMMETPUN B
XUMUYECKMX peakumsix

4 8 12 24

Ntoro 36 36 72 144

14. MeTogn4yeckue ykasaHmMAa Ans odyvaroWmxca Nno 0OCBOEHUIO AUCLUIMIIUHDI
CoctaBneHune koHcnektoB. CamocTtogaTeribHoe n3yyvyeHme OoTaeribHbIX TEeM. BbinonHeHue
AomallHuX 3agaHun. MogrotoBka K nabopaTopHbIiM 3aHATMAM. [logroToBka K TeKyllen u
NPOMEXYTOYHOW aTTecTaumu.

Mpwn peanusaumm ANCUUNNHBI c MCnonb3oBaHNEM ONCTaHUMOHHbIX
obpasoBaTtenbHbIX TEeXHONorum NCNonb3yTCA WHCTPYMEHTbI ANEKTPOHHON
NHOpPMaLMOHHO-06pa3oBaTenbHon  cpeabl  BIY  «3OnekTpoHHbI  yHMBepcuteT BlY»
(https://edu.vsu.ru) nvnum “‘“MOOK Bry” (https://mooc.vsu.ru), cepBuChl

BuageokoHdepeHunn (BigBlueButton, Zoom, Discord wn gp.), 9nekTpoHHas nouTa,
MECCEeHIXepbl U COLICETN.


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

15. Nepe4yeHb OCHOBHOM U JOMNOSTHUTENbLHOW NUTEpPaTYpPbl, PECYPCOB UHTEPHET,
Heo6XoAUMbBIX ANA OCBOEHUA AUCLMNIIUHDI
a) OCHOBHag nuTepaTypa:

Ne n/n MNCTOYHUK
1 CrtenaHoB H.®. KBaHToBasi MexaHuka u kBaHToBasi xumusi. Yactb 1. / H.®. CtenaHoB. —
' M.: NspgaTenbctBo KOpanT, 2018. — 233 c.
> CrtenaHoB H.®. KBaHTOBasa MexaHuka u kBaHToBasi xumust. Yactb 2. / H.®. CtenaHoB. —
M.: NsgaTenbctBo KOpant, 2018. — 283 c.
3 Epmakos A.WN. KBaHToBasi MexaHuka 1 ksaHToBas xumusi /| A..Epmakos - M. :

N3patenbcTtBo KOpant, 2010. - 555 c.

0) gononHUTENbHasa nuTepaTypa:

Ne n/n HNcmoYHUK
4 Mpn6oB J1.A. SnemeHTbl KBaHTOBOW TEOPUM CTPOEHMSI U CBONCTB Monekyn / J1A.
' 'pnbos .— HdonronpyaHein : MuTennekr, 2010 .— 310 c.
4 Ctpombepr A.l'. dusnyeckas xumus: yueb anda sysos / A.l'. Ctpombepr, O.I1.
' CemyeHko - M. : Beicw. Wwk., 2009. - 526 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 teopumn ctpoeHns monekyn / 6.4. CumknH, M.E. Kneukui,
) M.H. NyxoBueB. — PocTtoB-H/[: ®eHukc, 1997. — 272 c.
7 opbayes B.B. KoHuenuun coBpeMeHHOro ectectBo3HaHus / B.B. MTopbaues. — M.:
' Onukc 21 Bek: Mup 1 obpasosanune, 2003. — 590 c.
8 KpacHoB K.C. Monekynbl n xummyeckas cBsasb / K.C. KpacHos. — M.: Beicw. Wk., 1984 —
' 280 c.
9. Tatesckun B.M. CtpoeHue monekyn / B.M. Tatesckui. . — M.: Xumus, 1977. — 511 c.
Manynos KO.I. CtpoeHune monekyn / KO.I". Manynos. — Teepb: N3a-Bo Teep. oc. YH-Ta,
10.
1995. — 199 c.
12 Bepcykep N.B. DnekTpoHHOE CTpOEeHUEe 1 CBOMCTBA KOOPAMHALMOHHBLIX COeauHeHun /
' N.B. Bepcykep. — J1.: Xumusa, 1986. — 286 c.
15 MeHTuH FO.A. dusnyeckme metoabl uccnegosanms B xumun / KO.A.TeHTuH, J1.B.
' Bunkoe. — M.: Mup, ACT, 2003. — 683 c.
18 Koponekos [1.B. OcHoBbI TeopeTudeckon xmmum : YuyebHoe nocobue / [1.B. Koponbkos,
' I".A. Ckopoboratos .— M. : Academia, 2004 .— 346 c.
19 BepoetT k. Xnmudeckas ceasb./ k. bepgetT. — M.: Mup: BUHOM. llabopaTopus

3HaHumn, 2008. — 245 c.

B) MHCDOPMAaLMOHHbIE 311EeKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/n NcTOYHMK

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

21. WHTepHeT nopTan ans xmmukos http://www.chemweb.com

22. NHTepHeT-pecypchbl - bubnuoteka http://www.twirpx.com

23. MopTan Hay4HO-TexHnYeckon nigopmauyun 36 Hedptb 1 MNas 2007www.nglib.ru
24. NHTepHeT nopTtan obpasoBatenbHbIX pecypcos http://window.edu.ru

25. QYMK «Ctpoenune BelwlectBa 3 k» https://edu.vsu.ru/course/view.php?id=2217

16. lMepeyeHb y4yebHO-meTOAMYECKOro obecne4vyeHUss ANA CaMOCTOATENbHOM

pPaboTbl (yuebHo-memoduuyeckue pekomeHdauuu, nocobusi, 3adadHuKU, MemodudYecKue yKkazaHusi no
8bIMOMIHEHUO NPaKkmMu4yecKkuXx (KOHmMposbHbix) pabom u dp.)

Ne n/n

McToYHMK

1

OKcneprvMeHTarnbHble OCHOBLI KBAHTOBOWM MexaHuku : y4eb. nocobue. CneumnansHocTs 020101
(011000) - Xumus / B.KO. KongpaluuH [n ap.] .— Boponex : JIOMN BI'Y, 2005 .— 50 c.



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

17. Obpa3oBaTesfibHble TEXHOJOrMu, UCNosib3yeMble AN peanusauum y4eoHoun
OUNCLUUNIIUHBI, BKIHOYaA AUCTaHLUNOHHbIE OOpa3oBaTesibHble TeXHOJOMUU:

Mpn peanusauumn y4ebHOM AOUCUMMIUHBLI UCMONBb3YIOTCA 3N1EeMEHTbl  3NEKTPOHHOro
00y4yeHuns 1 pasnunyHble QUCTaHUMOHHbIE OBpa3oBaTeNbHbIE TEXHOOMMK, MO3BONSAIOLLNE
obecneunBaTb onocpeaoBaHHOE B3auMOOeNCTBME (Ha pacCTOSsHUKW) npenofaBaTtenen u
obyyvatomxcs, BKIItOYas WHCTPYMEHTDI 9NEKTPOHHOM NMHpOpPMaLMOHHO-
obpasoBaTtenbHon cpeabl BIY «3OnekTpoHHbIn yHuBepcuteT BIY» (https://edu.vsu.ru)
n/mnun “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHne BebuHapoB, BUOEOKOH(epeHUMIA
(8 TOM 4ncne cnpumeHeHnem cepsucoB Zoom, Discord v ap.), B3aMmogenctsne B
couceTax, NocpeacTBOM 3NIEKTPOHHOM NOYTbl, MECCEHKEPOB.

18. MaTepmanbHO-TeEXHUYECKoe obecneyeHme ANCLUUNIINHDI:

Y4ebHUKn, y4ebHble nocobus, 3agadvHnKM, MynbTU-Meana TEXHUKA.
19. OueHoOuYHble cpeacTBa ANA NPOBEOEHUA TeKyled U NPOMEeXYTOYHOMU
aTtrecTauum

Mopsaok oueHKN 0cBOEHMSA obyyarowmmmcs y4ebHoro matepumana
onpenensieTcsi CoaepXXaHnem criedyrLwmnx pasnenos AUCUUNINHGIL

HaumeHoBaHve WuaukaTop(bl)
,.l,\}gn pasziena AMCLMNINHbI Ko“ﬂ:;?;?H [OCTVKEHNS Ouerorble cpencTsa
(moayns) 4 KOMMeTeHLUN
BeeneHue. YpoBHU :
1. OPraHU3ALN MATEPUN. OrlK-3 OrnkK-4.1 MpakTnyeckoe 3agaHue
OcHOBbI  KIaccuMyeckon
2. | TeOpUM  XUMUYECKOro OTK-3 gHEgé MpakTuyeckoe 3agaHue
CTPOEHUS )
KBaHTOBO-
MexaHun4eckas
WHTepnpeTaums OriK-4 OrK-4.2
3. | OCHOBHbIX OriK-3 OrliK-3.1 KoHTponbHas paboTta
npeacTaBrneHun Teopun
XUMUYECKOTO CTPOEHMS
MOneKyrn
YyeHne o cummeTpun
4. MOmeKy OriK-4 OlK-1.1-4-3 lMpakTnyeckoe 3afaHune
5 OneKTPOHHOE CTpOeHne OrK-4 OrnK-4.1-4.2 K 6
" | HEKOTOPbIX MOSIEKYN OrK-3 OrnkK-3.1 oHTPONkHAR pabora
CoxpaHeHune
opbuTanbHom
6. A —— 5 OrlK-4 OlK-4.2 lMpakTnyeckoe 3agaHune
XMMUYECKMX peakLmsiX
[pomexyToyHada aTTecTaums [NepeyeHb Bonpocos
dopma KOHTpONS - aKk3ameH MpakTnyeckoe 3agaHue

Mpy peanu3auuMn OUCUMUMNMUHBI C NMPUMEHEHWEeM OUCTaHLUMOHHBLIX 0Gpa3soBaTerbHbIX
TEXHOINOMMIN OLEHKa 3a 3a4yeT/ak3aMeH MOXeT ObITb BbiCTaBfieHa MO pesynbTaram
TekyLLe aTTecTauum oby4yatoLlerocsi B CEMecTpe.

20 TvnoBble OLEHOYHble cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegenswowue
npoueaypbl OLleHUBaHUS

20.1 TeKywMin KOHTPOIIb YCNEBaeMoCTH


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

KOHTpOﬂb ycneBaeMoCT no gucuvmniimHe ocyuecTtBlisieTCsA C nNoOMoOuWbI creayrownx
OLEeHOYHbIX CpeacTB:

20.1.1

arwNE

© 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 KBagpaTta BOSTHOBOW (PYyHKLNN?

[avite onpeaeneHne aToMHON 1 MONEKYNAPHOM opbutanm.

Mpeonoxnte anropntm nccnegoBaHUs aTOMHOW opbuTtanu.

Wcnonb3ysa npaeuno XyHaa, Hanaute Hanbonee ycTon4MBbIM TEpM aToma.

B 3apaye 06 H2+ cdourypupyeT BakHOe AN CTPOEHUS MOJSIEKYN MOHATME MHTerpana
nepekpbiBaHus. KakoB ero reomeTpu4ecknii CMblicn?

KakoB pmanyeckmii CmMbICA KYNTIOHOBCKOrO 1 0GMEHHOro MHTerpanoB?

Kakne MO HasblBaloT CBA3bIBAKOLUMM, Pa3PbIXNAIOLWNMN U HECBA3BIBAOLLMMN.
Monekyna H2+ cogepxuT oOuH 3nekTpoH, monekyna H2 - gea. MoxHo nu gns
noctpoeHuss MO B ToM 1 gpyrom crny4yae ucnosnb3oBaTb OAWH U TOT Xe 6a3nc?

Kakaa MO HasbiBaeTCs CUMMETPUYHON, a a Kakasl - aHTUCMMMETPUYHON. Kakoe CBOMCTBO
opbuTanen nexuT B OCHOBE Takow knaccudukaumm?

MO monekynbl Bogopoga knaccudupytotcs Ha ¢ u ™ MO. Kakoe CBOMCTBO MOMOXEHO B
OCHOBY TakoW Knaccudmkaunumn?

Onupasicb Ha aNEKTPOHHYIO KOH(UIypauuio ABYXaTOMHOW MOMEKYIbl CpaBHUTE aHEPrum
Anccounauun Monekynbl U €€ NoHax.

Onupascb Ha 3NEKTPOHHYIO KOH(UIypaumio ABYXaTOMHOM MOJEKYSbl CPaBHUTE ANWHbI
CBSI3M B MOSEKyNe U e€ UoHax.

Onpegenute MOMeEKynsipHble TepMbl MOSEKyrbl, €CnM W3BEeCTHa 3NEeKTPOHHas
KOHUrypaumst Monekyrbl.

Onupasice Ha Teoputo OJlBO, npeackaxuTe pPaBHOBECHYHD TrEOMETPUYECKYHO
KOHburypauuio Monekyn.

CvmmeTpust monekyn. Teopembl B3anmMogencTBmsS 3NeMeHTOB CUMMETPUN

MeToavka onpeaeneHns ToYeYHbIX rPynn CUMMETPUN MOSEKY

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

[MosicHMTEe NPMHLMN COCTaBNEHNS CUMMETPU30BaHHbIX opbutanen.

Ob6bsicHUTE CMbICIT TEPMUMHOB AEMOKanM30BaHHbIE N NOKanm3oBaHHbIE MOSEKYNAPHbIEe
opbutann B metoge MO.

CoctaBbTe BOMHOBbIE (PYHKUMM O MOMeKyn atuneHa u GytagueHa B npubnvxeHuu
MeToAa MoSeKkynspHbix opbutanen Xokkens.

CocTtaBbTe, He peluast -9NeKTPOHHbIA XIOKKENEBCKUN AETEPMUHAHT Ans MONeKynbl
GyTagueHa.

Onupasace Ha npasuna Pykyu,onpegenute HanpasfeHue 3SMeKTPoUIbHON aTaku B
MOMeKyne, ecnn n3BecTeH By BbicLlern 3anonHeHHon MO.

Onupasace Ha npasuna Pykyu,onpegenute HanpasfeHue 3MeKTPoUIbHON aTaku B
MOJieKyrne, ecnv n3BecteH Bug Huswen cesobogHon MO

Monb3ysack anarpammamm dpocTa, 06bACHUTE, Kakne CTPYKTYPbl NATUYNIEHHOrO KonbLa
CnHn 6ygyT obnagatb apomMaTMyeckumm CBOMCTBaMmU?

Onupascb Ha TeopuI KPUCTan/IMYeCKoro Mo, CPaBHUTE MarHUTHbIE MOMEHTHI
OKTa34pPUYECKNX KOMMJSIEKCOB, €CMN M3BECTHbl 3NEKTPOHHLIE KOHMrypauum WOHOB
LeHTpanbHOro atoma 1 npupoga nuraHgos.

Cbopmynupynte Kputepmm CyLLLECTBOBAHNS XMMUYECKOW YacTULbl, KaK €AMHOro Lenoro.

20.1.2. KoHTponbHasa pabota Ne 1
Bunet Ne1

MonekynsipHass opbutanb — 370: a) obnacTtb NPOCTPaHCTBA, B KOTOPOM 3SIEKTPOH
npooguT 6onee 90% BpemeHun; 6) 0o4HOINEKTPOHHAA BONHOBAsA PyHKUMS, nonyyaemas
npyu peweHun YypaBHeHun XapTpu-doka; B) obnacTtb NpPOCTpaHCTBA, B KOTOPON
BEPOATHOCTb HaXOXOEHWUs1 anekTpoHa pasBHa 95%; r) nonHas aNeKTpoHHasi BOSIHOBas
YHKLMA MONEeKynbl.



N o 0 kowb

No

MO wmonekynbl Bogopoaa umetoT Bua: Wi=c(e1 + ¢2), ¥2=c(@1 - @2),. OaHYy 13 HKX
Ha3bIBaAlOT YETHOW, APYryto - HevyeTHOW. M306pa3snTte nx n obbsicHUTE, Kakoe CBONCTBO
opbuTanen nexuT B OCHOBE Takow Kraccudumkaumm.

Ccopmynupynte OCHOBHble ycnoBus ans nHtepdgepeHumn AO ¢ obpasoBaHunem MO.
O6pasytotcss nmn MO B crniyvyae nepekpbiBaHus cnegyowmnx AO: p; um p; ; dx: u s.
MpuBeauTe puUCYyHOK, MosiCHAOWMIA oTBeT. HasoBute 3Tm opbutanu, ucnonb3ys
OCHOBHbIe NpUHUUNGLI knaccudpukaumm MO.

Hanuwwte, 4yemy paBeH nHTerpan nepekpbiBaHusa. Pacnonoxute opbutanu B nopsiake
YMEHbLLUEHMS 3HAYEeHNs nHTerpana nepekpbiBaHuns. HasosuTte atu opbuTtanu, ucnonb3ys
OCHOBHbIe NpUHUUNGLI knaccudpmkaumm MO.

L A

CoctaBbTe nNpobHyto BOMHOBYO GyHKUMIO B npubrimkeHmn JIKAO ans monekynbl CH,
MCNonb3ys BaneHTHbIN 6asuc.

CocrtaBbTe ramunbToHMaH gnst monekynsl BeC.

CocrtaBbTe cxeMbl MO 1 HanuwuTe aNeKTPOHHbIE KOHMUrypaumm monekynsl B> n noHos
Bz+ n Bz_.

Onpepenute TepMbl, CpaBHUTE JHepPrMn guccounaumm U MarHWTHble MOMEHThI
BblLLEYKa3aHHbIX YacTuL,.

CoctaBbte cxeMy MO 1 HanuwnTe 3NEKTPOHHYK KOHMUrypaumio u TepM OCHOBHOIO
cocTtosiHuA monekynsl BH.

10. CchopmynupyinTe NPUHLMN U30INEKTPOHHOCTU. Micnonb3ys ero, HanULNTE 3NEKTPOHHYHO

KOHpUrypauuio n TepMm MonekynsipHoro noHa BeC.
KoHTponbHas paboTta Ne 2

Bunet Ne1

Ona monekynbl Hs BO3MOXHbBI reoMeTpuyeckme KoHdurypaumm: nnHenHas L.n 1 yrnosas
Cov. Onpegenute tunbl cummetpumn MO, obpasoBaHHbIX M31S-AO, 1 COOTBETCTBYIOLLMX
ypoBHeN 3Heprun. Onpenennte 3neKTPOHHYK KoHdurypaumio mosnekyn. CpaBHuTe
YCTONYMBOCTb U PEaKLMOHHYIO CNOCOBHOCTL Monekyr. [puMmuTe BO BHUMaHue, 41o E (0y)
<E (a1)

CoctaBbTe CMO ans monekynbl AlH>

Havite onpeaenexne JIMO, n3noxute anroputm nx NostyYeHns

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

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

CoctaBbTe cxemy MO ans komnnekca rpynnbl cummetpumn [sn. Hanmwwmte 3K ang
komnnekcHoro noHa [ Cu(CN)z]? [Hgls]

Onupasice Ha TKI, paccumtante J3CIJ1, oueHUTe MarHMTHblE CBOWCTBA W NMpencKaxute
BO3MOXHbI€ UCKaXXEHUS reomeTpudeckoii koHdurypauum 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 npoBoantca B hopmax YCTHOro onpoca (chpoHTarnbHas
Oecena) M NUCbMEHHbLIX paboT (BbIMOMHEHME MNPaKTUKO-OPUEHTUPOBAHHBIX 3adaHun n OBe
KOHTPOSbHbIE paboThl).

YpoBeHb
KpuTepum oueHnBaHns KOMNETEHLNI chopmmpoBaH LLikana oueHokK
HOCTK
KOMMEeTEeHUnn

MonHoe cooTBeTCTBME OTBeTa  obyvaioulerocss  BceM | [1o8biweHHbil OmnuyHo
nepeyYncrnieHHbIM KputepusiM. [poAeMOHCTPUPOBaHO 3HaHWe YpPOBEHb
dyHOaMeHTanbHbIX OCHOB CTPOEHWSI M CUMMETPUM MOSEeKy!T,
YMEHME UCMOoMb30BaTbh 3aKOHbl  KBAHTOBOM MeXaHuku K
OMMCaHNIO BMEKTPOHHOTO CTPOEHMS MOSEKYNAPHbIX CUCTEM
pasnuMYHON CMOXHOCTW, BNageHue OCHOBHbLIMW HaBblkamu
WHTepnpeTaunn BbIBOAOB KBaHTOBO-MeXaHNYeCKoro
onucaHUsl CTPOEHMA XMMUYECKMUX CUCTEM, PACKPbITUS CBA3EN
MeXOy WX OneKTPOHHbIM CTPOEeHUEeM U  U3NYECKUMU
CBOWiCTBaMU, peaKkLNOHHOWM CNoCOGHOCTLIO.

OTBET Ha  KOHTPOJNIbHO-U3MEPUTESbHBLIN  MaTtepuan He Easosbiti Xopouwio
COOTBETCTBYET OOHOMY W3 MEPEYMCIEHHbIX MoKasaTenemn, Ho ypOBEHb
obyyarowmiics gaeT npaBuibHblE OTBETHI HA AOMNOMHUTENbHbIE
BOMpOCHI

OTBET Ha  KOHTPOJIbHO-U3MeEpUTESNbHbIM ~ MaTtepuan He | [lopozossbili Ydoenemeopu-
COOTBETCTBYEeT [OBYM W3 MepeyuncrieHHbIX rokasaTenen, YpPOBEHb mersibHo
obyvarolniicsl JaeT HemnonHble OTBeTbl Ha OOMOMHUTENbHbIE
BOMPOCHI.

OTBET Ha  KOHTPONBbHO-U3MEPUTENbHBLIN  MaTepuan He - Heydosnemsopu-
COOTBETCTBYET NepeyncrieHHbiM nokasatenam. Obyyatowmncs meJsibHO
AEMOHCTPUPYeT  OTPbIBOYHbIE, (parMeHTapHble  3HaHuS
Teopuu, gonyckaet rpybble ownbku NpuM  TpaKTOBKe
npakTu4eckux 3agau

20.2 NpomexyToyHana atrecTayus

MpomMexxyToyHas aTTecTauus no AUCLUNINHE OCYLLECTBMNSETCS C MOMOLLBHO CNeayoLLImX
OLIEHOYHbIX CPEACTB:

20.2.1 NepeyeHb BONPOCOB K 3K3aMEHY:

1. DnextponHoe BoiaHOBOe ypaBHeHue Illpemunrepa mist atoMoB W Mosekyn. OmepaTop
["amunpTOHA 171 aTOMHBIX M MOJIEKYJISIPHBIX CUCTEM (Ha NMPOCTHIX puMepax). IloBepxHOCTh
3JEKTPOHHOM 3Heprun. Kpurepuil yCTOWYMBOCTH XUMHUYECKUX YaCTHUI] B KBAHTOBOM TEOPHH.

2. Metoa MONeKyJIsApHBIX opOutaneil. OCHOBHbIE TOJOXKEHUSA. AHAJIOTUS C Teopuei
MHOT'03JIEKTPOHHOTO aTOMa.

3. Omnwucanue MoieKysIpHbIX opoutaineii B merone MO JIKAO. Haubonee pacripocTpaHeHHbIE
TUIBI 0a3ucoB. ba3ucHble aTOMHBIE OpOUTAIH.

4. MonexynsapHbelii woH Bojopoma H2*. Tlpubmmxenne MO JIKAO: BbiOOp 0a3uCHBIX
(byHKIMH, TOCTPOEHUE BEKOBBIX YpaBHEHUH, HaxoxaeHue sHepruit MO.

5. MonexynspHsbiid non Bomopoaa Hz*. [pubmmkerne MO JIKAO: nunTerpanst
MePEeKPHIBAHUS, OOMEHHBIN U KyJIOHOBCKHIA.

6. Monexynspabiii non Bogopona Hz*. Ipubmmkerrne MO JIKAO: pacueT BOITHOBBIX
byHKIUI

7. Knaccudukanmus MO [OByXaTOMHBIX TOMOSIIEPHBIX MOJICKYJ. (OCHOBHBIC MPUHIIMITHI
noctpoenust cxeM MO. TepMsl.



8. T'ereposmepHbie AByxaToMHbIe MOsIeKyIIbl B MeToge MO JIKAO (una npumepe HF, LiH, CO).
OcHOBHBIE TPUHIMIIBI KJIaccu(uKanuu. Tepmsl.

9. CBs3b CBOWCTB ABYXaTOMHBIX MOJIEKYJ (SHEPTHs IUCCOLMALINU, MEXSIIEPHOE PACCTOSIHUE U
T.J1.) C UX JIEKTPOHHBIM CTPOEHHEM Ha npumepe 1eMeHToB || nepuona.

10. DrieMeHTHI U ornepaly CMMMETpHUH. TeopemMbl B3aUMOICHCTBHS 3JIEMEHTOB CUMMETPUU.

11. Tovyeunsle rpynmsl cuMMeTpun Mosiekyil. Homenknarypa Llendnuca. Metoauka
OIIpeJIeJIEHUs TPy CUMMETPHH.

12. TlocTpoeHrEe CHMMETPU30BAHHBIX MOJICKYJISIPHBIX opOuTaiei (mosiekyna BeHz).

13. [lonATHe reoMeTpu4eckoil KOH(pUIypaluu MOJeKyJbl. ['eoMeTpuyeckue mnapaMeTpsl.
OcCHOBHBIE HJEH METOAA OTTAJIKUBAHUS DJCKTPOHHBIX TMap BaJICHTHOW OOOJOYKH.
IIpenckazanue paBHOBECHOM reoMeTpUYECKON KOH(UTypanuu.

14. TlonATHE TEOMETPUYECKON KOH(UTYpallul MOJIEKYJbl. ['eoMeTpuyeckre mapaMeTphl.
[Ipenckazanue paBHOBECHOU reoMeTpuueckoil kondurypanuu B metoge MO JIKAO.

15. Merton XroKKens 17151 ONMCAHUS CONPSKEHHBIX OPraHUYECKUX COSAMHEHUN (3TUIIEH)

16. Meton XtoKKens JUis ONUCAHUs CONPSYKEHHBIX OPraHMUYECKUX COEIMHEHHH C reTepoaToMOM
(bopmanbaerum)

17. ConpsixeHnHble apomatudyeckue coeaunenusi. Metoa ®dpocra.

18. ConpsixeHHBIE apOMaTUYECKHE COSAMHEHUSI. APOMAaTHYHOCTh M @aHTHAPOMATHYHOCTb.

19. ITpumepbl NOTYIMIMPUUECKUX PACUETOB CBOMCTB MOJIEKYJI: 3JIEKTPOHHAs! INIOTHOCTD, 3apsij,
MOPSAJIOK CBSI3U, UHAEKC CBOOOHOM BaJIEHTHOCTH.

20. [IpuMepsl  TOTYIMIMPUUECKUX pPACUETOB CBOMCTB MOJEKYJ (OL€HKAa IOTEHLUAJIOB
MOHM3ALUH, SHEPTUU MOJIEKYJIbl, SHEPTUU JIOKAJIU3AUUU U JEeJIOKaIN3alul, Ha IpUMepe
MOJICKYJIbl AJIJIHIIA).

21. ConpspxeHHBIC MOHOITMKIIMYECKHE coeuHeHus. Meron dpocTa.

22. AIbTepHAHTHBIE YTJIEBOIOPOIBI.

23. [IpumMepsl MOTyIMIUPUIECKUX PACIETOB CBOMCTB MOJIEKYJI: DJICKTPOHHAS IJIOTHOCTH, 3apsi,
MOPSAAOK CBSI3U, MHJEKC CBOOOIHOM BaJIEHTHOCTH.

24. PeakmmoHHAs CIIOCOOHOCTh XUMHUYECKUX coenHEHUH. [TpuOnrmkeHus n30IMpOBaHHHON U
pearupymolen MoJeKybl.

25. KauecTBeHHBIN aHaIM3 BO3MOXXHBIX MEXAaHW3MOB XHUMHYECKHX peakmwid. WHIeKCH
PEaKIIMOHHOM CIIOCOOHOCTH.

26. KauecTBeHHBII aHAJIN3 BOBMOXKHBIX MEXaHU3MOB XUMHUYECKUX peakiuii. Teopus rpaHIIHBIX
opburaneit Oykyu.

OnucaHve TexHonorn NpoBeaeHns

lMpomexyToyHass artrectauus npoBOAMTCA B COOTBETCTBUMM C [loroxeHnem o
NMPOMEXYTOYHON aTTecTaumm oby4varwmuxcs no nporpaMMamMm  BbiCLLero obpas3oBaHus.
KOHTpOmnbHO-M3MepUuTenbHblE  Martepuansl  NPOMEXYTOYHOM  aTtTecTtaumMu  BKIIHOYaoT
TeopeTnyeckune Bornpochkl, MNO3BOMSIOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWUI N NPaKTU4eckme
3afaHus, MNo3BONAKLME OLEHUTb CTerneHb CHPOPMUMPOBAHHOCTU YMEHUM W HaBblkoB. [lpu
OLeHMBaHMM UCMOITb3YIOTCA KONMYeCTBEHHas LUKarna oueHoK. Kputepuu oueHvBaHns npveeeHsl
BbILLE.

Mpn peanusauun AUCUMNINHBI C MPUMEHEHUEM [AUCTAHLUMOHHBLIX ObpasoBaTernbHbIX
TEXHOMOrM OLieHKa 3a 3a4yeT/ak3aMeH MOXeT ObiTb BbICTaBreHa Mo pesynbTatam Tekyllen
aTTecTauumn oby4aroLlerocs B ceMecTpe.



