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B1.0.20 CtpoeHue BewecTBa

1. Kog n HaumeHoBaHue cneumanbHocTu: 04.05.01 dyHaoameHTanbHas u
npuknagHas Xmumus

2. Mpocdunb nogroToBku / cneuymanusauma: PyHgameHTanbHas XuMna B
npodeccnoHanbHOM obpasoBaHum

3. Keanudmkauua BbinyckHuka: Xumuk. [lpenogasartens Xxummn

4. dopma obyUyeHUs: o4Has

5. Kachepgpa, oTBevalowasn 3a peanmsaymio QUCLUUNNUHLI: Kadeapa hmnsnyeckom
XUMUU

6. CoctaButenu nporpammbl: Coukasa Hagexna BacunbeBHa, K.X.H., OOLEHT

7. PekoMeHaoBaHa: Hay4yHo - MmeToanyeckum CoBeToM XUMMYecKoro dakynbsteta ot
25.04.2023 npotokon Ne 4

8. YuebHbIn roa: 2025 / 2026 CemecTp: 6



9. Llenn n 3apgauv y4ye6HOM ANCLMNIIUHDBI:

Llernbto oceoeHusi yyebHol OucyuniuHbl S8/15€mMCcsi: U3y4eHe COBPEMEHHbIX NPEACTaBIEHNN O
CTPOEHWM BellecTBa Ha Cyb6aTOMHOM, aTOMHOM, MOMEKYNSIPHOM YPOBHSIX , @ TaKKe Ha YpOBHE
MaKpOCKONUYECKNX Ten (NofIMMepbl, KpUcTannol).

3adayqu yyebHoU ducyunnuHsl: :

- O3HaKomIeHue C COBpPEMEHHOW TOYKOM 3pEHUS O BO3HUKHOBEHMM BceneHHoWN,
BellecTBa Bo BceneHHom;

- pacCMOTPEHME pasnnYHbIX YPOBHEN OpraHu3aunm maTepum — OT SfiEMEHTapHbIX YacTuL
[0 MaKpOCKOMUYECKUX TETT;

- MPUINOXEHNEe 3aKOHOB KBAHTOBOW MEXaHWMKU K MONEKYNSAPHbIM CUCTEMaM pasfnyHOn
CTENEeHN CrOXHOCTW; NpuoOpeTeHne HaBbIKOB WMHTEpnpeTauMuM BbiBOAOB KBAHTOBO-
MEXaHNYECKOTO PaCCMOTPEHUST XMMUYECKMX OOBLEKTOB; 3HAKOMCTBO C KBaHTOBO-
MEXaHNU4YeCKON Teopuen XMMMYECKOrO CTPOEHUS U KBAHTOBLIMW aHaroramu MOHATUN
Knaccuyeckom Teopun XMMUYECKOrO CTPOEHUS: XUMUYEeCKasi CBSA3b, BaneHTHOCTb,
KpaTHOCTb CBSA3W 1 Op.;

- M3yyeHue pyHAaMeHTanbHbIX MOMOXEHUN YYEHUS O CUMMETPUN MOJIEKYIT;

- pacKpbITUe CBA3EN MeXOY SNEKTPOHHbIM CTPOEHMEM XMMUYECKUX COEOMHEHUA U KX
dm3nyeckumMmn cBomCTBaMu;

- pacKpbITUe CBA3EN MeXOYy SNEKTPOHHbIM CTPOEHUEM XUMUYECKUX COEOVMHEHUA U KX
peaKkUMOHHON CNOCOBHOCTLIO.

10. MecTo y4ye6HOM AncuMnnuHbI B cTpykType OOI:

BapuatuHas yactb 6noka 1. Oba3artenbHas gucumnnmHa.

YmMeTb anddepeHumpoBaTb U MHTErpUpoBaTh 3NeMeHTapHble (PyHKUUKU, 3HaTb cneuuarnbHble
WHTerpanbl, OCHOBbl KBAHTOBOW MEXaHWKW, KBAHTOBOW XUMWW, MOSEKYNSIpHOW U3MKN 1
Knaccmyeckon TepMognHAMUKA, NPUMEHATb 3HAHMSA O CTPOEHMN MOSEKYI

11. MnaHupyemble pe3ynbTaTbl OO0y4YeHUsi NO AucCUUNUHE/MOAYNIO (3HaHWUA,
YMEHUA, HaBblK1), COOTHECEHHbIEe C MIaHUpyeMbiMU pe3yribTaTaMu OCBOEHMS
obpasoBaTenbHOM MporpamMmbl (KOMNETEHUUSIMM) UM UMHAOUKATOpPaAMM  UX
DOCTUXEHUSA:

Kog HasBaHwne Kog(bl) WHankaTop(bl) MnaHmMpyemble pesynbTaThl 00y4eHus
KOMMNeTeHUUK
OlK- | CnocobeH OlK-1.1 | CuctematnsmpyeTt 1 | 3HaTb dyHOaMeHTanbHble
1 aHanusnpoBartb, aHanusupyet MOMNOXEHNSI YYEHUS O CTPOEHUM W
WHTEpnpeTUpoBaTb pesynbTatbl CUMMETPUN  MOMEKyn, YMeTb WX
n o6obLaTtb XMMUYECKMX ucnone3oBatb  Ansi  pe3ynbTaToB
pesynbTathbl 9KCMEPUMEHTOB, pacyeTa  3NEKTPOHHOrO  CTPOEHMUS
3KCNepUMeHTarbH HabntoaeHun, MOMEKYNSAPHbIX CUCTEM  PasfMYHOW
bIX N pac4eTHO- N3MepeHni, a CINOXHOCTW.
TEopeTU4ECKNX Takke pesynbTatbl | Bnagete  OCHOBHbIMM  HaBbIKamu
paboT xMmMu4eckomn pacyeToB CBOWCTB WHTepnpeTauMn BbiIBOAOB KBAaHTOBO-
HanpaBneHHOCTH BELLECTB U MEXaHU4eCcKoro onucaHus
matepuanos CTPOEHUA  XUMUYECKMX  CUCTEM,
packpbiTus  CBA3erW  Mexay Ux
OMNK-1.2 | MNpepnaraet 3EeKTPOHHbIM CTpoeHnem "
WHTepnpeTauuio peakUuMoHHOM CNOCOBHOCTLIO.
pe3ynbTaTtoB
COBCTBEHHbIX YMeTb hopMynmpoBaTb BbIBOAbI MO
9KCMEPUMEHTOB U pesynbTatam aHanusa
pacyeTHo- nuTepaTypHbIX OaHHbIX "
TEOPETUYECKUX COBCTBEHHbIX pacyeTHoO-
pabot c TeopeTn4ecKux pe3ynbTatoB B
NCMNOMNb30BaHNEM packpbITus cBsA3en mexay
TEOPETUYECKUX 3NEKTPOHHbIM CTPOEHMNEM
OCHOB uccrnegyembix  CUCTEM U UX




TPaaANLUNOHHbIX U
HOBbIX pa3aeroB
XUMnmn

OrlnK-1.3

dopmynupyeT
3aKnYeHns 1
BbIBOAbI MO
pesynbTatam
aHanusa
nuTepaTypHbIX
JaHHBbIX,
COOCTBEHHbIX
3KCrnepuMeHTanbHbl
X U pacyeTHo-
TEOPETUYECKUX
paboT Xxummnyeckom
HanpaBneHHOCTH

peakuMoHHON cnocobHOCTLIO.

OlIK- | CnocobeH

3 NPUMEHSATb
pacyeTHo-
TeopeTn4eckme
meToapl ans
N3y4deHMs1 CBOWCTB

OflK-3.1

MpumeHsieT
TeopeTnyeckume u
nonyamnupuyeckme
mMoaenu npu
peLLeHnn 3apay
XUMUNYECKOWN
HanpaBJIEHHOCTH

BELLeCTB "
nMpoLeccoB C  Ux Or1K-
y4actmem c|32

NCMONb30BaHNEM
COBpPEMEHHOM

BbIYUCIINTENBHON
TEXHUKN.

Wcnonbayet
CcTaHgapTHoe
nporpaMmmHoe
obecneyveHune
peLLeHnn
XMMUNYECKON
HanpaBnNeHHOCTN

npu
3agay

3HaTb OCHOBHble TEOpPETUYECKUE U
nonyamnupuyeckme mMozenw,
onvcbiBatoLmne 3MNeKTPOHHOE
CTPOEHME MOJEKYN U NPUMEHATL NpU
OLiEHKE pPeaKkuMOHHOM CnocobHOCTU
BELLECTB.

YMeTb wucnonb3oBaTb CTaHAapTHOe
nporpaMmHoe  obecneveHne  Ons
peLleHuns KBaHTOBO-XMMUYECKNX
3adady W OUEHKe  peakUMOHHON
CNocoGHOCTM MOneKyn

12. O6bem aucuMnuHbI B 3a4eTHbIX eguHuuax/yac. — 4/144

12. O6bemM AUCLUUNNUHDbI B 3a4eTHbIX eAMHULax/yacax B COOTBETCTBUM C

y4yeOHbIM nnaHom — 4 / 144

dopma npomexyTouHoM aTTecTaumm IK3aMeH

13. Bugbl y4e6HoM paboThl:

TpynoeMKocTb (4achl)

5 B Tom No cemecTpam
Bug yuebHom paboTbl B uncne B
cero MHTEPaKTMB 6 X X
Hou dhopme
AyanTopHbIE 3aHATUA 72 72
B TOM 4uChe: nekuun 36 36
npakTudeckmne - -
nabopartopHble 36 36
CamocTosaTensbHas pabota 36 36
dopma NpomMeXyTOYHOM aTTecTaymm
36 36
OK3aMeH
UTtoro 144 144




13.1 CopgepxaHne AUCLUNIIUHLI:

n/n

HanmeHoBaHue
pasgena
OVCLUMNUHBI

CopepxaHue pasnena aucUuUnnHbI

Peannsauus
pasgena
ONCUMNNWHbI C
NOMOLLLbHO
OHNamnH-Kypca,
QYMK

1. lekuumn

1.1

BeegeHne.  YpoBHHU
opraHusauum
matepuu.

CogepxaHue MNOHATUIA «CTPOEHWE BellecTBa» MU
«CTpyKTYypa BellecTBa». PasnuyHble acnekTbl
TEPMMHA «CTPOEHWE MOJIEKYN»: TOMOMOrMYECKNN,
reoMeTpu4ecknm, 3MEKTPOHHbIN " ap.
YnopsigoyeHHble U HeynopsigoYeHHble CTPYKTYPbI
KOHAEHCUPOBaHHbIX ha3. OOwwun ob63op MeToaoB
3KCMEPUMEHTArNbHOIO U TEOPETMYECKOrO U3y4YeHUs
cTpoeHuss BeuwlectB. Popmbl  CyLLECTBOBaAHUS
MaTepuMnM Ha pasHblX YPOBHSIX OpraHv3auuu.
OrnemMeHTapHble yacTuupl. MprHUMNbI
knaccudpukaumm.  dyHoamMeHTanbHble  CWMbl B
npupoge. BewectBo BO BceneHHon, ero BuAabl.
OBonouna BellecTBa Bo BceneHHon. Xummyeckoe
BELLLECTBO.

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

1.2

OcHosBbl
KIlaCCn4ecKomn

TEOPUN XUMUYECKOTO
CTpOEHUS

OCHOBHbIE  MOJIOXKEHMS  KITACCUYECKON  Teopuu
XMUMWUYECKOTO CTpoeHusi. MornekynsapHble mogenmu
pasHOrO  YpOBHA B COBPEMEHHOW  Teopuu
XUMMYECKOro ctpoeHus. CTpykTypHas dopMyna u
rpad Monekynbl. BenuuvHbl, onpegenstowme
reoMeTpUY4ECKyto KOHUrypaumio MOJIEKYIbI:
BaneHTHble YrMbl, MEXbAOEePHbIE PaCCTOAHUS, Yribl
BHYTpeHHero BpaweHuda. ®deHoMeHonormyeckas
MoZenb Monekynbl. BaneHTHble M HeBaneHTHble
B3aMMOOEeNCTBUSI. Xnmunyeckoe CTpOeHuUe.
Knaccunyeckasa Teopusi BaneHTHOCTU

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

1.3

KsaHTOBO-
MexaHun4eckasi
WHTEepnpeTauus
OCHOBHbIX
npeacTaBneHnin
TEOPUN XUMMUYECKOTO
CTPOEHUS MOJEKYIT

KeaHToBasi Teopusi  XMMWYECKOTO  CTPOEHMUS.
B0O3MOXHOCTM KBaHTOBO-MeXaHU4YecKoro annapata
B WCCNEedOBaHUM  MOJEKYNISIPHOW  CTPYKTYpbI.

MonekynsapHoe ypaBHeHWe LWpeguHrepa.
OneKTpoHHbIE, KonebaTtenbHble M BpallaTefbHble
COCTOSIHMSA. AgnabaTtnueckoe npubnmkeHne.

MoTeHumanbHble  YHKUMM  MOMeKyn un  ee
cocTaBnsilowmne. JHeprus auvccoumanun MOneKyn.
OHeprus cBaA3n. KBaHTOBbLIN aHanor XuMuyecKown
cBasn. OBOCHOBaHME  BarneHTHOro  LWTpuxa.
KpatHocTe cBsaAsn. [lopagok cBA3n. Teopema
lenbmaHa — ®derHMaHa U KpPUTEPUA NPOYHOCTU
cBA3n. BO3MOXHOCTb  KBAHTOBO-MEXaHWU4eCKoun
OLEHKU MONAPHOCTWU,  OUNOMbHBIX  MOMEHTOB,
CWMOBBLIX  MOCTOSIHHLIX ~ MOSEKYr,  MarHWUTHbIX
CBOWCTB U Ap.

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

1.4

Y4yeHne o cMMmmeTpumn
MOIeKyn

OnemeHTbl M onepauuy CUMMETPUM SOEPHON
KOHUrypauum Monekynbl. ToyeuHble rpynnbl
cummeTpumn Monekyn. Knaccudukaumsa ToueuHblX
rpynn. [lpegctaBneHne rpynnbl. PasnoxeHue
NPUBOAMMbIX NPEeACTaBNeHUN Ha HENPUBOAUMBIE.
Xapaktep npepacrtasneHus. Tabnuubl XapakTepos
ToyeuHbix rpynn. Knaccudmkaums  KBaHTOBbIX
COCTOSIHUN Monekyn no cUMMETpUN.
Mpeobpa3oBaHMs CUMMETPUM ramMuUNbTOHMaHa W
Knaccudukaums YpOBHEW 3SHEPrun  KBAHTOBbLIX
cucteM. CummeTpusi u BblpoxaeHne. CuMmMeTpusi
©asuncHbIx opbuTanen

YnpouleHne BEKOBLIX YpaBHEHUIA METOAOM Teopumn

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




rpynn. [pynnoBble opbutann monekyn. [lMpasuna
NOCTPOEHNS MOJEKYNSAPHbIX opbuTtanen,
yA0BNEeTBOPAOLLMX TPeOOBaHNSM CUMMETPUMN.

1.5

OneKTpoHHOE
CTPOEHME HEKOTOpPbIX
MoneKyrn

OcHoBHOE 1 BO30OYXXOEHHbIE COCTOSIHUST MOJEKYIbI
Bogopoda. CasdsbiBawoliMe U paspbixnsiolwme
opbutanu. CvHrmeTHble U TPUNIETHbIE COCTOSTHUS.
ONEKTPOHHOE CTPOEHWe [OBYXaTOMHbIX MOJEKyT,
obpasoBaHHbIX atomamn 1 w11 nepuogos.
Knaccudpukauua opbutanem no  cummeTpuu.
KoppensunoHHble  gmnarpammbl MO aona
OBYXaTOMHBbIX MOMeKyn. PacnpegeneHue
3NEKTPOHHOMN NOTHOCTH B OBYXaTOMHbIX
Monekynax, obpa3oBaHHbIX aroMamu BTOPOro
nepvoga. [lNonApHOCTE XMMUYECKOW CBA3U U ee
XapaKTepPUCTUKM.

KoHuenums rmbpugmnsaumm B MeTogax BaneHTHbIX
cBsasen " MOMEKYNSPHbIX opbuTanen.
[enokannsoBaHHble (kaHOHUYeckue) "
NoKanM3oBaHHbIe opbuTanu. O6ocHoBaHue
BaneHTHoro  wtpuxa. OOHOSMEKTPOHHbIE U
KOnnekTuBHble cBoncTBa Mmonekyn (M.Obtoap).
Monekynbl ¢ «4eUMTOM» 3NEKTPOHOB.
KoopauHaunoHHble coeuHEeHMS. Teopus
Kpuctannuyeckoro nons. AHanms pacuwenneHus d-
YPOBHEN B MNONAX  PasNUYHOM  CUMMETPUMN.
MapameTpbl pacwennexunsa. CunbHoe u cnaboe
none nuraHgoB. AHanM3 3NEKTPOHHbLIX CMEKTPOB U
MarHWTHbIX ~ CBOMCTB  Ha  OCHOBE  TeopuM
KpucTtannuyeckoro nons. Teopusa nonst nuraHgos.
pynnoBble opbutanu. KBaHTOBO-mMexaHW4eckas
TPaKTOBKa XMMUYECKOW CBS3M B KOMMIIEKCAX.
ConpspkeHHble T-3NIEKTPOHHbIE CUCTEMBI.
BytagueH. BeHnson. HebeH3ounaHble
apomatundeckue coeguHeHus. lMpasuna 4n n 4n+2.
CoBpeMeHHble npeacTaBneHns 06 apoMaTUYHOCTMW.
AHTMapoMaTU4HOCTb. AnbTepHaHTHble
yrneBoAopoabl.

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

1.6

CoxpaHeHune
opbuTanbHomn
CUMMETPUn B
XUMUYECKUX
peakuusix

KayecTBeHHas Teopusi peakLuMOHHOW CNOCOOHOCTU
OopraHnyeckmx coeguHeHuin. IHaekcbl peakumoHHom
CNOCOBHOCTU: MHAEKCbl CBOOOAHOW BaNEHTHOCTH,
3apsgbl Ha atomax, uHAekcbl Pykyn, 3Heprum
KaTUOHHOW N aHWOHHOW AerioKanu3auun.

KBaHTOBO XMMW4YECKOE OMUCaHWE SN1EMEHTAPHOrO
aKkTa XuMmudeckux peakumn. [lyTb peakumm wn
KoopauHaTta peakuun Ha noTeHumManbLHoN
NMOBEPXHOCTMU. MepexogHoe COCTOSIHUME.
CvMMeTpUusi peareHToB, NEPEXOLHOTO COCTOSIHUS U
NPOAYyKTOB  peakuun. KayecTBeHHbIN  aHanu3
BO3MOXHbIX MEXaHU3MOB XMMMWYECKMX Peakuuin Ha
OocHoBe  obLlien  CTPYKTypbl  MOTEHUManbHOM
NMOBEPXHOCTMU. KoppensiunoHHble npaeuvna
Byaosopaoa - XodmaHa npu aHanuae BO3MOXHbIX
MEXaHM3MOB  XUMWYECKMX  peakumin. Teopus
rpaHnYHbIX opbutanen Oykym.

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

2. llabopaTopHbie 3aHATUSA

23

KBaHTOBO-
MexaHu4deckasi
MHTepnpeTaums
OCHOBHbIX
npeacTaBrieHnin
TEOPUN XUMMUYECKOro
CTPOEHUSA MONEKYI

OneKTpOHHOE BOJTHOBOE YpaBHEHME. JNEeKTPOHHasi
NNOTHOCTb U ee M3MEeHeHMe Mpu nepexoge oOT
pa3feneHHbIX aTOMOB K MOrekyne.

Onepatop [lamunbToHa  Ans aTOMHbIX U
MOIEKYNSIPHbIX cucTeM. [ocTpoeHne 3neKTpoHHON
BOMHOBOWN (pyHKLMM B BUAe onpenenutens. Pacuer
MOMNEKynsipHOro MoHa Bogopoga no metogy MO

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




JIKAO.

YyeHne o cummetpum | CummeTtpua monekyn. 3nemeHTel U onepauuu | https://edu.vsu.ru/
MOIEeKyn cuMmmeTpun. ToyeyHble rpynnbl CUMMETPUM | course/view.php?i
MOJeKyn. d=3995
HenpuBoanmble npeacTaBneHns Ha npyMMepe rpynn
Cavun 3. Xapaktepbl npegcraBneHnin. PasnoxeHue
NpYBOAMMOrO NPeACcTaBreHns Ha HEMPUBOAMMbIE.
2.4 Mcnonb3oBaHue Tabnuy, XapakTtepoB ansi
NMOCTPOEHUS CUMMETPU30BaHHbIX opbuTanen
Mcnonb3oBaHne Tabnuu xapakTepoB Ans pelueHus
apyrux 3agad (ans otbopa opbuTtanen, UMeLOLLMX
HeHyneBoe MepekpbiBHWE, AN BbiBOAA NpaBuir
oTbopa nOna cnekTparnbHbIX MNEepexodoB, AN
pacyeTa Tepma Monekyrbl).

OneKTpoHHOEe MO gByxaTOMHbIX TOMO- U reTeposaepHblx | https://edu.vsu.ru/
CTpOEeHMEe HEKOTOpPbIX | MOMeKyn Course/\/iew_php?i
MOIeKyn ONEeKTPOHHOE CTPOEHWE HEKOTOPbIX MHOrOATOMHBIX | =3995

Mornekyn: cxembl obpasoBaHuss MO, 3neKTpOHHbIe

KOHpurypaumm MOREKyI. WHTepnpeTauus

CTPOEHMS MOEKYI.
WuTepnpeTtauus reomMeTpu4ecKoro CTpOEHMSA
Monekyn Ha ocHose mogenun O3rBO, Teopun MO
2.5 JIKAO, «koHuenuuu  mmbpuamnsaumm  aTOMHBbIX
opbutanen

ONEKTPOHHOE CTPOEHME KOMIMIEKCOB MNepexogHblX
METannoB C HEOPraHMYeCKUMM N OpPraHNYeCcKUMM
nvraHgamMu.

OneKkTpoHHoe CTpOeHune CONPSPKEHHbIX n
apomartmdeckux cuctem. [lpumepbl pacyeToB MO
mMeTody Xwokkens. 3apsagbl Ha aTomax, MopsaKu
cBsa3en. [paHu4HbIe opbutanm.

CoxpaHeHune KoppensaunoHHble anarpamMmmbl U KoppensaumoHHsle | https://edu.vsu.ru/

Op6VITaJ'IbHOI7I npasuna npu Ka4yeCTBEHHOM onncaHun | course/view.php?i
2.6 cummMeTpumn B | MEXGHU3MOB  XMMMWYECKUX —peakuun (Npaeuna | 4=3995

XUMUYECKMX Bynesopaa-XodpmaHa o coxpaHeHuu opbuTtanbHoun

peakumnax CUMMETPUN, TEOPUS rPaHUYHBbIX opbutanen dykyn)

13.2 Pa3spgenbl gucumnnuHbl U BUAbl 3aHATUMN:

Bugbl 3aHsaTuin (4acos)
Ne HaumeHoBaHuve pa3gena S
n/n ONCUMMNUHBI Jlekuunn | MNMpaktnyeckne | JlabopaTopHble ,amog;%;:)TTzanaﬂ Bcero
1 BeeneHue. YpoBHU 5 0 6 8
opraHusaunm MaTepum.
OcHoBbl Knaccumyeckom
2. | Teopuu XUMMYECKOro 2 0 10 12
CTpOEHMS
KBaHTOBO-MexaHn4yeckas
WHTEepnpeTaunsi OCHOBHbIX
3. | npeacraBneHunn Teopuu 6 6 12 24
XMMUYECKOTO CTPOEHMS
MOJIeKyn
4. YyeHue o] cUMMeTpUn 8 10 16 34
MOneKyn
5, OneKkTpoHHoe CTpoeHune 12 12 16 40
HEKOTOPbIX MOMNEKYN
CoxpaHeHve opbutansHou
6. | cUMMETPUN B XUMUYECKUX 6 8 12 26
peakumsax
Utoro 36 36 72 144

14. MeToanyeckue ykasaHusa Ans ooyyarLmxcs Nno 0OCBOEHUIO ANCLUNIIUHbI




CoctaBneHne KoHcnekToB. CamMOCTOATENbHOE M3y4YyeHMe OTAerNbHbIX TeM. BbinonHeHue
JoMallHMX 3agaHun. MogrotoBka Kk nabopaTopHbIM 3aHATUAM. [logrotoBka K TEKyLen u
NPOMEXYTOYHOM aTTecTauuu.

Mpn peanusaumm ANCUMMINHDI C NCnonbL30BaHMEM ANCTaHLMOHHbIX
obpa3soBaTenbHbIX TEeXHOMNorumn NCNonb3ytTCH NHCTPYMEHTbI 3NEKTPOHHOM
MHdopMaunoHHo-o0pasoBaTenbHon  cpeabl  BIY  «OnekTpoHHbid  yHuBepcuteT BlY»
(https://edu.vsu.ru) n/vinu “MOOK BIry” (https://mooc.vsu.ru), CepBUCHI

BugeokoHdepeHunn (BigBlueButton, Zoom, Discord wn gp.), 9nekTpoHHas nouTa,
MeCcCeHaXepbl U COLCETU.»

15. NepeyeHb OCHOBHOW MU AONOSTHUTENBLHON NUTEpPaTypbl, PECYPCOB UHTEPHET,
Heo6XxoauMbIX AN OCBOEHUA OUCLMNIINHDI
a) OCHOBHag nuTepaTypa:

Ne n/n | cToYHMK
1 CrtenaHoB H.®. KBaHTOBasi MmexaHuka u kBaHToBasi xumusi. Hactb 1. / H.®. CtenaHoB. —
' M.: MspgaTtenbctBo KOpant, 2018. — 233 c.
2 CtenaHoB H.®. KBaHToBas MmexaHuka 1 kBaHToBasi xumust. Yactb 2. / H.d. CtenaHoB. —
M.: MsgaTtenbctBo KOpawnt, 2018. — 283 c.
3 Epmakos A.W. KBaHToBas MexaHuka n ksaHtoBas xumusi / A..EpmakoB - M. :

NapatenbcTtBo KOpawt, 2010. - 555 c.

0) gononHuTenbHasa nuTepaTypa:

Ne n/n | UcmoyHuUK
4 Mpn6oB J1.A. dnemeHTbl KBAaHTOBOW TEOPUU CTPOEHMSA U CBOWCTB Monekyn / JTA.
' pnbos .— HdonronpygHein : Mutennekt, 2010 .— 310 c.
4 Ctpombepr A.l'. dusnyeckas xmmus: yueb gnd sysos / A.l'. Ctpombepr, ..
' CemueHko - M. : Boicw. wk., 2009. - 526 c.
5 MwuHkuH B.U. Teopusa ctpoeHns monekyn /B..MuHkuH, B.A. CumknH, P.M. MuHseB. —
' PoctoB-H/[]: ®eHuke, 1997. — 560 c.
6 CumkuH B.A. 3agaum no Teopum ctpoerns monekyn / 6.A. CumknH, M.E. Kneukun,
' M.H. 'myxoBueB. — PoctoB-H/[]: ®eHukc, 1997. — 272 c.
7 opb6ayes B.B. KoHuenuun coBpeMeHHOro ectecteo3HaHus / B.B. lopbaves. — M.:
' Onuke 21 Bek: Mup 1 obpasoBaHue, 2003. — 590 c.
KpacHog K.C. Monekynbl n xummyeckas cesasb / K.C. KpacHos. — M.: Bbicw. LWk., 1984 —
280 c.
Tatesckun B.M. CtpoeHne monekyn / B.M. Tatesckuii. . — M.: Xumung, 1977. — 511 c.
10 Manynos KO.I'. CTtpoenune monekyn / KO.I". Manyno.. — Teepb: UN3g-8o Teep. Noc. YH-Ta,
' 1995. - 199 c.
12 Bepcykep WN.B. OnekTpoHHOE CTpoeHME 1 CBONCTBA KOOPANHALMOHHbBIX COEANHEHWI /
) WN.B. Bepcykep. — J1.: Xumng, 1986. — 286 c.
15 MNeHTtuH KO.A. dnsmyeckne metoabl nccnegosanmsa B xumun / KO.A.lMeHTuH, J1.B.
) Bunkos. — M.: Mup, ACT, 2003. — 683 c.
18 Koponbkos [1.B. OcHoOBbI TeopeTudeckon xmmmum : YuyebHoe nocobue / [1.B. Koponbkos,
) I".A. CkopoboratoB .— M. : Academia, 2004 .— 346 c.
19 BepoetT k. Xummnyeckas ceasb./ k. bepgett. — M.: Mup: BUHOM. JlabopaTopus

3HaHumn, 2008. — 245 c.

B) MHGOPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:

Ne n/n | AcTOYHWMK

20. 3oHanbHasi HayvyHas 6mubnnoteka www.lib.vsu.ru

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

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

23. MopTan Hay4YHO-TexHn4Yeckon nHdopmaunn b Hed b 1 Mas 2007www.nglib.ru
24. MHTepHeT nopTtan obpasoBaTenbHbIX pecypcoB hitp://window.edu.ru

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



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

B) MHCPOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHbIE PECYPChI:

Ne n/n NcTOYHNKK

19. 3oHanbHas Hay4Has 6ubnuoteka www.lib.vsu.ru

20. MHTepHeT nopTan ansa xumMukos http://www.chemweb.com

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

22. MopTan Hay4YHo-TexHn4Yeckon nidopmaunn b Hed b 1 Mas 2007www.nglib.ru
23. NHTepHeT nopTtan obpasoBaTenbHblx pecypcoB http://window.edu.ru

25. OYMK «CTtpoeHune BewlectBa 3 k» https://edu.vsu.ru/course/view.php?id=3995

16. lNepeyeHb Yy4eOHO-MeTOAMYECKOro obecne4vyeHusi ANA CaMOCTOATENIbHOM

paboTbl (yuebHo-memoduueckue pekomeHdayuu, NOcobus, 3adayHuKU, MemoduYecKue yKazaHusl rno
8bIMOJIHEHUK MPaKMUYeCKUX (KOHMPOIsbHbIX) pabom u 0p.)

Ne n/n NcTouyHuk

1 OKcneprvMeHTarnbHble OCHOBLI KBAHTOBOW MexaHuku : y4eb. nocobue. CneumansHocts 020101
(011000) - Xumus / B.KO. KongpatuvH [v ap.] .— Boponex : JIOIN BI'Y, 2005 .— 50 c.

17. O6pa3oBaTtenibHble TEXHOJIOrMU, UCNOSb3yeMble ANA peanu3auum y4ebHom
AVUCLMNIINHBI, BKITIOYasA nporpaMmmHoe obecnevyeHne n UHpopMaLMOHHO-
CrpaBoOYHble CUCTEeMbI (MpU Heo6xoANMMOCTH)

MpoBegeHne BBOAHOW WM OG30pHbIX NEKUMA, pelleHne 3agad no OCHOBHbIM
pasgenam Kypca. [logrotoBka K TeKywenh U NPOMEXyTOYHOW aTTectaumm C
NCnonb30BaHMEM peKkoMeHayeMoWn nuTepaTypbl

Mpn peanusauyumn y4ebHON ANCUMNANHBI UCMOMb3YIOTCH 3N1EMEHTbI 3NIEKTPOHHOIO
obyyeHns M pasnuyHble  OUCTaHUMOHHble  obpasoBaTesflbHble  TEXHOMOMUM,
nosponsowme obecneumBatb OMOCPeLOBaHHOE B3aMMOLEWCTBME (HA pPacCTOSIHUW)
npenogaeatenen wn  obyyalwuxcs,  BKNOYass  UHCTPYMEHTbl  ANEKTPOHHOM
MHOpPMaUNOHHO-06pa3oBaTenbHon cpefbl BIY «3OnekTpoHHbIn yHuBepcuteT BlY»
(https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHne BebuHapos,
BUOEOKOHepeHUMn (B TOM 4ucrne cnpumeHeHnem cepsucoB Zoom, Discord v ap.),
B3aMMOLENCTBME B COLICETAX, MOCPEACTBOM 3NIEKTPOHHON MOYThl, MECCEHIKEPOB.

18. MaTtepmanbHoO-TeXHUYECKOe obecnevyeHne AUCLUMNIIUHDbI:

Y4ebHukn, yuebHble nocobus, 3agadHnkm, MynbTU-Meana TEXHUKA.

19. OueHouYHble cpeacTBa ANA NpPoBeAeHUA TeKylwen U  MNPOMEXYTOYHOM
aTrectaummn

Mopsgok oueHKn ocBoeHust obyyarowmmmcs yyebHoro matepumana
onpenensieTcst cogep)xaHnem cneayrwmnx pasaenos ANCUUNIINHDIL

HaumeHoBaHve UnaunkaTtop(bl)
l.',\ﬁ, pasqiena ANCUMNINHbI Ko“&';?;?” [OCTVXKEHMS] Ouerounele cpenctsa
(moayns) H KOMNeTeHumun
BeegeHue. Ypo
1. osrgmggumm MaTeF:)VIIT/II-.M OrnnK-3 OlMK-3.1 MpakTuyeckoe 3afaHve
OcCHOBbI  Knaccu4eckom
2. | TeopuM  XMMUYECKOrO OrK-1 Oglf_l'll;;3 MpakTuyeckoe 3agaHue
CTPOEHMUS )



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

HavnmeHoBaHue WHugukaTop(bl
,.',\ﬁ pasfena AMCUMNInHbI K?_m';?;;a"' A&Twmeﬁlslﬂ) OueHouHble cpeacTea
(moayns) KOMNeTeHumun
KeaHTOBO-
MexaHun4yeckas
WHTepnpeTauus OrK-1 OlK-1.3
3. | OCHOBHbIX OrK-3 Or1K-3.1 KoHTponbHas paboTta
npeacTaBneHun Teopun
XUMUYECKOTO CTPOEHNS
MoJieKyn
YyeHne 0 cummeTpum
4, MOmeKyn OrK-1 Or1K-1.1-1-3 MpakTnyeckoe 3agaHve
5 OnNEeKTPOHHOE CTPOEHME OrK-1 OrlK-1.1-1.2 KoHTponbHasi paboTa
" | HEKOTOPbIX MOJIEKYI OrlK-3 OrlK-3.1
CoxpaHeHune
opbutanbHomn
6. CUMMETPIN B OrK-3 Or1K-3.1 MpakTnyeckoe 3agaHve
XUMUYECKUX peakLmsaix
MpomexyToyHas aTTecTauust MepeyeHb BONpOCOB
dopma KOHTPONS - IK3aMeH lMpakTuyeckoe 3afaHve

20 TunoBble OLEHOYHble cpeAcTBa M MeToAMYeCcKMe MaTepuanbl, onpegenslowme
npoueaypbl OLeHUBaHUSA

20.1 TeKywWwMn KOHTPOJIb yCNeBaeMoCTH
KoHTponb ycneBaemMocTU MO AUCLIMMNNIMHE OCYLUECTBMAGTCA C MOMOLLbLIO cregyroLmnx
OLIEHOYHbIX CPeACTB:

20.1.1

aRrON =

© N o

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

MepeyeHb NpakTUYECKUX 3a8aHUN

KakoB chmsmyecknii cmbicn KBagpaTa BOMHOBOW (OYHKLNN?

[awnte onpegeneHne aToMHON U MONEKYNApHOWU opbutanm.

Mpeonoxute anropntm UccnegoBaHUs aTOMHOW opbuTtanu.

Mcnonb3ysa npasuno XyHga, Hanaute Hambonee ycTon4mBbIi TepM aToma.

B 3apade 06 H2+ curypmpyeT BakHOe AN CTPOEHWUS MOJSIEKYN MOHATME MHTerpana
nepekpbiBaHnSA. KakoB ero reomeTpuyeckmnini CMbicn?

KakoB (hmanyeckmii CMbICH KYNTIOHOBCKOrO 1 0BMEHHOro MHTerpanoB?

Kakve MO Ha3sbiBaloT CBS3bIBAIOLLMMU, PA3PLIXISAIOLWNMN N HECBA3bIBAIOLLMMN.
Monekyna H2+ cogepXxuT oOOuH 3nekTpoH, Monekyna H2 - gesa. MoxHo nu ans
noctpoeHma MO B ToM 1 Apyrom criydae Ucnonb3oBaTb OAWH U TOT Xe 6asnc?

Kakag MO HasbiBaeTca CUMMETPUYHOW, a a Kakad - aHTMCUMMETpuYHON. Kakoe
CBOWCTBO opbutanen nexunT B OCHOBE Takon knaccudukaummn?

MO monekynbl Bogopoga knaccudpupytotcs Ha ¢ u ™ MO. Kakoe CBONCTBO MOMOXEHO B
OCHOBY TaKoW Knaccugukauumn?

Onupasdcb Ha O3NEeKTPOHHYK KOHMUrypauuio OBYXaTOMHOW  MOMeEKyfbl CpaBHUTE
3Heprum guccoumaumm Monekynbl U eé MoHax.

Onupasicb Ha 3NEeKTPOHHYK KOHGUrypauuio AByXaTOMHOW MOMEKynbl CPaBHUTE ASIUHbI
CBSI31 B MOMEKyrne 1 eé MoHax.

Onpegenute MONeKynsapHble TepMbl MOMEKyrnbl, €CnM W3BEeCTHa JNeKTPOHHas
KOHGUrypauus Monekyrnbi.

Onnpasice Ha Teoputo O3lBO, npeackaxute pPaBHOBECHYKD TE€OMETPUYECKYHD
KOHGoUrypaumo Monekys.

CummeTpust monekyn. TeopemMbl B3auMoaeNCTBMSA 31EMEHTOB CUMMETPUN

MeTogmka onpegeneHns ToMeYHbIX rpynn CUMMETPUM MONEKYN

MosicHnTe NpuHUMN obpasoBaHus rMbpuaHbix opbutanen (FAO)s metoge MO.
MosicHnTe NpmHUMN cocTaeneHus rpynnosbix opbutanen (FO) B metoge MO.

[MosicHUTE NPUMHUMN COCTaBMEHNS CUMMETPU30OBaHHbIX opbutanen.

O6bACHUTE CMbICNT TEPMUHOB AENoKann3oBaHHbIe U NOKaNn30BaHHbIE MOJSEKYNSIPHbIE
opbutanu B metoge MO.
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22.

23.

24.

25.

26.

27.

10.

. CocTaBbTe BOMHOBblE (DYHKUUM AN MONeEKyn aTuneHa u GytagveHa B npubnvmxeHun

MEeToAa MOSeKynsipHbix opbutanen Xwokkens.

CoctaBbTe, He pellas -3reKTPOHHbIA XIOKKENEBCKUN OeTEPMUHAHT ANs MOMeKynbl
OytagveHa.

Onupasce Ha npasuna Pykyn,onpegenute HanpasreHue 9aMeKkTpodunbHOM aTaku B
MOMeKyne, ecrnn n3BecTeH BuA BbicLlen 3anonHeHHon MO.

Onupasce Ha npasuna Pykyn,onpegenute HanpasneHue 3NeKTPOUIbHON aTaku B
MOneKyne, ecnv n3BecTeH Bua Huswern csobogHon MO

Monb3yscb guarpammamm ®pocTa, 06BACHUTE, Kakne CTPYKTYpbl NATUYNIEHHOrO KonbLa
CnHn 6yayT obnagatb apoMatmyeckMMmy CBOMCTBaMUN?

Onupasicb Ha TeOopuK KPUCTannU4eckoro mMons, CPaBHUTE MarHWTHblE MOMEHThI
OKTa34pUYECKNX KOMMJSIEKCOB, €CMN M3BECTHbl 3MEKTPOHHbIE KOH(Urypauunm WOHOB
LEeHTpanbLHOro atoma 1 npupoaa nuraHgos.

Cbopmynupynte KpuTepmm CyLLLECTBOBAHNS XMMUYECKOM YacTULbl, KaK €AMHOro Lenoro.

20.1.2. KoHTponbHas paboTta Ne 1
BuneT Ne1

MonekynsipHass opbutanb — 3T0: a) obnacTtb MPOCTpaHCTBA, B KOTOPOW 3MEKTPOH
nposoauT 6onee 90% BpemeHu; 6) OAHOINEKTPOHHAsH BONTHOBast OYHKUMSA, nonyvyaemas
npu peweHnn ypasBHeHUn XapTpu-doka; B) obnacTb MNPOCTPaHCTBA, B KOTOPOM
BEPOATHOCTb HaxOXAeHMs1 anekTpoHa paBHa 95%; r) nonHas anekTpoHHas BOSHOBas
PYHKLNSA MONEKYbl.

MO wmonekynbl Bogopoda umeloT sua: Wi=c(p1 + ¢2), ¥Y2=c(o1 - ¢2),. OgHy W©3 HKX
Ha3blBalOT YETHOW, APYrylo - HeyeTHon. M3o6pasnte nx n o6bACHUTE, Kakoe CBOWCTBO
opbuTanen NexuT B OCHOBE Takow KnaccudukaLlmm.

Cdopmynupynte OoCHOBHble ycnosusa ans uHtepdgepeHunn AO ¢ obpasosaHnem MO.
O6pasytotcsa nm MO B cnydae nepekpbiBaHus cnegyowmx AO: p: m pz ; dx: U s.
MpuBeauTe pUCYyHOK, MosiCHAWMIA oTBeT. HasoBute aTm opbutanu, ucnonb3ys
OCHOBHbI€ NPUHUMNbLI knaccudpmkaumm MO.

Hanuwwre, 4yemy paBeH nHTerpan nepekpbiBaHusa. Pacnonoxure opbutanu B nopsiake
YMEHbLUEHNS 3HAYEHUSA UHTerpana nepekpbiBaHua. Hasosute atn opbuTtanu, ncnonb3ys
OCHOBHbI€ NPUHUMNbLI knaccudmkaumm MO.

8% e e

CoctaBbTe NpobHy0 BOMHOBYO dyHKUMO B npubnuxkeHnn JIKAO gns monekynbl CH,
ncnonb3ys BaneHTHbIN 6a3uc.

CocTaBbTe ramunbToHMaH anga monekynsl BeC.

CocrtaBbTe cxeMbl MO 1 HanUWwKMTe aNEeKTPOHHbIE KOH(Urypaumumn monekynsl B2 n noHos
B2+ n Bz_.

Onpegenute TepMmbl, CpaBHWUTE 3HeprUn auccoumaumm U MarHUTHble MOMEHTHI
BblLLEeyKa3aHHbIX YacTul,.

CoctaBbTe cxemy MO 1 Hanuwmute 3MNEKTPOHHYI KOHUrypaumo u TepM OCHOBHOMO
cocTosiHuA monekynsl BH.

Cbopmynupynte NpUHUMN N303NEKTPOHHOCTU. MIcnonb3ysa ero, HanuwmnTe areKTPOHHYH0
KOHpurypaumio n Tepm monekynspHoro noHa BeC.

KoHTponbHas pa6oTta Ne 2



nal e N

Bunet Ne1

Ons monekynbl Hz BO3MOXHbI reomeTpudeckne KoHdurypaumm: nuHenHasa ., v yrnosas
Cov. Onpegenute tunbl cummetpumn MO, obpasoBaHHbIX M31S-AO, U COOTBETCTBYHOLLMX
ypoBHen 3Heprun. OnpegenuTte SMEKTPOHHYK KoHdurypauumo monekyn. CpaBHuTte
YCTOMYMBOCTb U PEAKLMOHHYIO CMOCOOHOCTbL Monekyn. MNpumuTe BO BHUMaHue, 4Tto E (0g)
< E (a1)

CoctaBbTe CMO anst monekynbl AlH>

Hawnte onpenenenne JIMO, n3noxuTe anroputMm Ux NosyYeHns

CoctaBbTe cxemy MO ana monekynbel rpynnel cummeTpun [sn. [locnegoBatenbHOCTb
ypoBHen: 1a'1<2a'i<1e'<1a"»<3a'1<2e'... Hanmwute 3K monekynol CHs,

Onpegenute MONEKyNsipHbIN TEPM MOJIEKYSbl, OTBEYAOLWMIA CreayroLen 3neKTPOHHON
KoHdurypauum: rpynna Cay, ar?bq' by!

CoctaBbte cxemy MO pgnga komnnekca rpynnbl cummetTpum Hsn. Hanuwwmte 3K ans
komnnekcHoro noHa [ Cu(CN)s]* [Hgls]

Onupasice Ha TKI, paccuntante JSCIJ1, oueHUTe MarHUTHbIE CBOMCTBA U MpPeAcKauTe
BO3MOXHbI€ MCKaKeHUa reomeTpuyeckon KoHdpurypaumm ansa [Fe(H20)e]**  (On),
[Ni(CN)4]*(Tq)

TeKyLlJ,aFI artrecrtauma npoBognTcA B COOTBETCTBUK C MonoxeHuem o TeKyLLI,eI7I arrecrauum

obyvarowmxca no nporpammam Bbiclwero obpasoBaHusi BOpPOHEXKCKOro rocydapCTBEHHOrO
yHuBepcuteTa. Tekywasi atTectaumsa npoBogmTca B bopmax yCTHOro ornpoca (tpoHTanbHas
fecena) U NUCbMEHHbIX paboT (BbINOMHEHME MNPAKTUKO-OPUEHTMPOBAHHLIX 3adaHui M ofHa
KOHTposnbHas paboTa).

YpoBeHb
Kputepun oueHMBaHNS KoMNeTeHLNI ccopmMmpoBaH Llkana oueHok
HOCTU
KOMMETEHLMN

MonHoe cooTBeTcTBME  oOTBeTa  obyvawuweroca Bcem | [losbiweHHbIU OmnuyHo

nepeyvncrnieHHbiM Kputepusim. [poaeMOHCTpUpOBaHO 3HaHUe
yHOAMEHTanNbHbIX OCHOB CTPOEHUS U CUMMMETPUM MOIEKYH,
YMEHME MCMONb30BaTb 3aKOHbI KBAHTOBOW MEXaHUKN K
ONUCaHWIO 3NEKTPOHHOTO CTPOEHWUs MOJEKYMSPHbIX CUCTEM
Pa3fMYHON CMOXHOCTW, BrafeHWe OCHOBHbIMM HaBblkaMu
WUHTepnpeTauum BbIBOJOB KBaHTOBO-MEXaHMU4YeCKoro
onncaHMs CTPOEHUS XUMUYECKUX CUCTEM, packpbITus
CBA3EN MEXAY UX 3NEKTPOHHbIM CTPOEHMEM U (DU3NYECKNMMU
CBOMCTBaMWN, PeaKUMOHHOWN CNOCOOHOCTLIO.

ypo8eHb

OTBET Ha  KOHTPOMbHO-U3MEPUTEMbHLIM  MaTepuan  He
COOTBETCTBYET O[HOMY W3 MEPEYUCIIeHHbIX MoKasaTtenemn, HO
oby4aroLmiicss 4aeT NpaBUbHbIE OTBETLI HA OOMOMHUTENbHbIE
BOMpPOCHI

baszoeniti
YPO8€eHb

Xopowio

OTBET Ha  KOHTPOMbHO-U3MEPUTENbHbLIA ~ MaTepuan  He
COOTBETCTBYET [BYM M3 MEpeyYucrieHHbIX nokasaTtenen,
obyyatoLmiics naeT HenosiHble OTBEThbI Ha [AOMOSNHUTENbHbIE
BOMPOCHI.

lMopozoenbiti
YPOBEHb

Ydoenemeopu-
meribHO

OTBET Ha  KOHTPOMNbHO-U3MEPUTENbHbLIA ~ MaTepuan  He
COOTBETCTBYET MepeyncrieHHbIM nokasatensam. O6yyalowmiics
AEMOHCTPUPYET  OTPbIBOYHbIE, dparMeHTapHble  3HaHWA
Teopuu, gonyckaeT rpyGble OWMOKM NpuM  TPaKTOBKE
NpaKTUYecknx 3agay

Heydoenemeopu-
mersibHO




20.2 NpomexyTo4yHan atrecTayus

I'IpomemyTquaﬂ arrTectauumd no gncuumniimHe ocywecTBndeTcqa ¢ NOMOLbHO CrieayrLimnx

OLEHOYHbIX CPEACTB:

10.
11.

12.

13.

14.

15.
16.

17.
18.
19.

20.

21.
22.
23.

24.

25.

26.

20.2.1 NepeyeHb BONPOCOB K 3K3aMeHy:

OnekTpoHHOe BosHOBOe ypaBHeHwue LpeanHrepa ans atomoB 1 monekyn. OnepaTop MaMunbToHa
AN aTOMHbIX U MOMEKYNSAPHBLIX CUCTEM (Ha NPOCTLIX NpuMepax). MoBepXHOCTb SNEKTPOHHOM
3Hepruun. Kputepuii yCTOMYNBOCTN XMMUYECKMX YacTULl B KBAHTOBOWM TEOPUMN.

MeToa monekynspHbix opouTtanein. OCHOBHbIE MONOXeEHWs. AHANOrmMsi ¢ Teopuen
MHOrO3MEKTPOHHOro aToma.

OnuncaHne monekynsipHbix opbutanen B metoge MO JIKAO. Hanbonee pacnpocTpaHeHHbIe TUMbl
©asucoB. basncHble aToMHbIE OpbuTany.

MonekynsipHbI MoH Bogopoaa Ha*. Mpnbnmwkenne MO JIKAO: BbiIGop 6a3UCHBLIX hyHKLMIA,
NMOCTPOEHME BEKOBbLIX YpaBHEHUI, HaxoxaeHne aHeprun MO.

MonekynsapHbin noH Bogopoga Ha*. MpubnmkeHmne MO JIKAO: nHterpansl nepekpbiBaHUS,
OOMEHHbIN N KYNTIOHOBCKMMN.

MonekynsapHbin noH Bogopoda Ha*. MpubnmkerHne MO JIKAO: pacyeT BONTHOBLIX OYHKLMUNA

Knaccudumkaunsa MO gByxaToMHbIX roMOSiAEPHbIX MoneKyrn. OCHOBHbIE MPUHLMMBI MOCTPOEHNUSI CXEM
MO. Tepmbl.

eTeposgepHble AByxaToMHble Mornekynbl B Mmetoge MO JIKAO (Ha npumepe HF, LiH, CO).
OcCHOBHbIE NPUHLMNbI Knaccugukaumm. TepMbl.

CBsi3b CBOWCTB [ABYXaTOMHbIX MOJEKYI (3HEprusi AMccoumaunm, MexsaepHoe paccTosiHue n T.4.) ¢
UX 3MEKTPOHHBIM CTPOEHMEM Ha npumMepe anemeHToB |l neproaa.

OnemeHTbI n onepaunn CUMMETPUN. TeopeMbl B3aMMOAENCTBUS 3IEMEHTOB CUMMETPUN.

TouyeuHble rpynnbl CAMMETPUN MOJIEKYI. HomeHKnaTypa LUSHd)J'II/Ica. MeToaumka onpepgeneHuna
rpynn CAMMETPUN.

lMocTpoeHne CMMMETPU30BaHHbBIX MONEKYNSAPHBIX opbuTanen (monekyna BeHa).

lMoHATNE reoMeTpryecKon KOHUrypaumm monekynol. FreomeTtpudeckne napameTpbl. OCHOBHbIE naen
MeToa OTTankMBaHUA 3MEKTPOHHbIX Nap BaneHTHon obonoyku. MNpeackasaHue paBHOBECHOM
reomeTpmn4eckon KoHdurypawmm.

[MoHATME reomeTpuyeckon KoHdUrypaumm monekysnel. leometTpuyeckne napameTpsl. [penckasaHme
paBHOBECHOWN reomeTpuyeckon koHpurypauumn B metoge MO JIKAO.

MeToq XoKKens Ansi OnMcaHnsi CONPSKEHHbIX OPraHNYeCcKNX COeaAMHEHUI (3TUMEH)

MeToa XoKkens Anst onucaHns ConpsiKeHHbIX OpraHMYecKnx CoeMHEHN C reTepoaToMoM
(cbopmanbpgernn)

ConpsixeHHble apoMaTtuyeckne coeanHeHnsi. Meton ®dpocra.

ConpsikeHHble apoMaTuyeckne coegmHeHms. ApoMaTUYHOCTb U aHTUAPOMaTUYHOCTb.

MprMepbl NONY3MMUPUYECKUX PACHETOB CBOWCTB MOJEKYI: 9MEKTPOHHAsA MIOTHOCTb, 3apsid, NopsiaoK
CBSI31, MHAEKC CBOGOAHON BarieHTHOCTY.

MprMepbl NONY3MMMPUYECKUX PACYETOB CBOWCTB MOSEKYI (OLeHKa NOTeHLManoB NoOHM3aLuK,
3HEeprum Monekysibl, SHePrn Jfiokanusaummn 1 genokanusaumm, Ha npuMepe Monekyrnbl annuna).

COﬂpﬂ)KeHHble MOHOUMKNn4eckne coeanHenuns. Metopq q)pOCTa.
AﬂbTepHaHTHbIe yrnesoaoponbl.

Mpumepbl NONYyaMNUPUYECKMX pacYETOB CBOMCTB MOJSEKY: 3NEKTPOHHAs NNOTHOCTb, 3apsid, NopsaoK
CB$13U, MHAEKC cBOOOAHOW BaneHTHOCTH.

PeakunoHHas cnocobHOCTb XMMUYECKUX coeanHeHN. [pnbnmkeHns n3onnpoBaHHHOM 1
pearnpyroLien Monekynbl.

KayecTBeHHbIN aHann3 BO3MOXHbIX MEXaHU3MOB XMMUYECKNX peakumin. IHOeKChbl peakunoHHON
crnocobHoCcTH.

KauecTBeHHbI aHanM3 BO3MOXHbLIX MEXaHU3MOB XMMUYECKUX peaKuuid. Teopurst rpaHnYHbIX
opbutanen dykyw.

OnuncaHune TexXHONOrMm nposeneHunsA



MNpomexyTouyHas aTTecTauusi npoBoauTCcs B cooTBeTcTBUM C  [lonoxeHuem o
MPOMEXYTOYHON aTTecTaumm obyvalolmxcs Mo nporpaMmMam  Bbiclero o6pasoBaHus.
KoHTponbHo-u3MepuTenbHble  MaTepuanbl  MPOMEXYTOMHOM  aTTecTaumMu  BKIOYaloT
TeopeTuyeckne BOMPOChl, MO3BOMAIOWME OLEHUTb YPOBEHb MOSIYYEHHbIX 3HAHWA W©
npakTU4Yeckne 3afaHus, MNO3BOMSOLWME OLEHUTb CTeneHb COPMMPOBAHHOCTUM YMEHUA U
HaBblkoB. [lpM OUEHMBaHUM WCNOMb3YTCA KONMMYECTBEHHas Likana oueHoK. Kputepum
OLIEHMBAHWS NPVBEAEHbI BbILLE.

Mpn peanusauuy OUCUUNMMHBI C MPUMEHEHUEM [OUCTAHLUMOHHBLIX OOpasoBaTenbHbIX
TEXHOMNOMMIN OLEHKa 3a 3a4yeT/ak3aMeH MOXeT OblTb BbICTaBneHa Mo pesynbTaTaM TekyLlew
aTTecTauumn oby4atoLlerocs B ceMecTpe.

20.2.2 NepeyeHb 3agaHUn Ansa NnpoBepku cchopMUPOBAHHOCTU KOMNETEHLUN:

OINK-1 CnocobeH aHanusupoBaTb, UHTepnpeTupoBaTb U o060OLWATL pe3ynbTaThbl
3KCMEePUMEHTaNbHbIX U PacYeTHO-TEOPETUYECKMUX PAaBOT XMMUYECKON HanpaB1eHHOCTMU:

1. MonekynsapHas opbuTanb — 3T0::
1. MonHasa anekTpoHHasa BONHOBas PYHKLNA MOMNEKYbI;
2. Obnactb NpoCTpaHCTBa, B KOTOPOW BEPOATHOCTb HaXOXAEHUSI 3MIEKTPOHA paBHa
95%;
3. OpHoaneKkTpoHHas BONHOBasi (PyHKUMS, MNofyvyaemMas npyu peleHun ypaBHEeHUSs
WpeanHrepa onsa monekynbl;
4. O6nactb NPOCTPaAHCTBA, B KOTOPOW 3NeKTPoH npoBoauT 6onee 90% BpemeHu.
2. Onpegenute, YeMy paBeH MHTerpan nepekpbiBaHus opbutanen .
[ | §

, b &

-

PaBeH Hynto
Bonble Hyng
MeHbLUe HynA
PaBeH eguHuue

POON =

3. OnpepgenuTte, Yemy paBeH MHTerpan nepekpbiBaHnsa opbutanen .
1. PaBeH Hynto

BonbLwe Hyns

MeHbLUe HynA

PaBeH eguHuue

N

. Onpepenute, YeMy paBeH MHTerpan nepekpbiBaHnsa opbuTanen .

PaBeH Hynto

BonbLe Hyns

MeHbLUe HynA

PaseH eanHuue

. MonekynsapHas opbutane o0 (curma) — aTo

1. OpbuTtanb, CMMMETPUYHAs OTHOCUTENBHO OCK, NPOXOASALLEN Yepes NINHUIO CBA3N

2. OpbuTanb, aHTUCUMMETPUYHAA OTHOCUTENBLHO OCK, MPOXOASALLEN Yepes NNHUIO CBA3U

N



3. OpGutanb, cuMMeTpuyHasi OTHOCUTESNbHO MMOCKOCTW, NEepPrneHAMKYNSPHON Ocu

MOSeKynbl
4. Opbutanb, aHTUCUMMETPUYHAA OTHOCUTESNBHO MITOCKOCTU, MPOXOASLLEN Yepes SIMHUIO
CBA3N
6. MonekynspHas opbutans 1T (M) — 37O
1. OpbuTanb, cMMMETpPUYHass OTHOCUTENBHO OCU, NPOXOASLLEN Yepes SIMHUIO CBA3M
2. OpbuTanb, aHTUCMMMETPUYHAs OTHOCUTENBbHO OCK, MPOXOASALLEN Yepes NNHUIO CBA3N
3. Opbutanb, CUMMETPUYHAS OTHOCUTENBLHO Y3OBOM MfIOCKOCTM, MPOXoAsilen yepes
NINHUIO CBA3N
OCUW MOMeKynbl
4. Opbutanb, aHTUCUMMETPUYHAS OTHOCUTENbHO Y3rOBOW MAIOCKOCTU, MPOXOASLLEN

Yyepes JNTIMHNI0 CBA3U

7. HasoBuTe MonekynsipHyto opbutanb, UCronb3yst OCHOBHbIE MPUHLMMBI Knaccudukauum

MO 8-8
1. 0 (curma), ces3biBaloLLas
2. 0 (curma), paspbixnsioLlas
3. 1 (nu), cBA3bIBatoLLasN
4. 1 (Nn), paspbixnsgoLas
8. HasoBuTe MonekynspHyto opbutanb, UCMOMb3ysi OCHOBHbIE MPUHLMNbLI Knaccudukaumm

MO.

1. 0 (curma), ceasblBaoLLas
2. 0 (curma), paspbixnsioLlas
3. 1 (nu), cBA3bIBaOLLAN

4. 1 (nn), paspbixniaoLwas

9. HazoBuTte mMonekynspHyto opbuTanb, UCNoMb3ysi OCHOBHbIE MPUHLMMbI Knaccudumkalmm

A B

MO

1. o (curma), cBsi3biBatoLLas
2. 0 (curma), paspbixnistowas
3. 1 (nu), ceda3biBaloLlas

4. 1 (nn), paspbixniawoLas



10. HasoBuTe MonekynsipHyto opbuTtanbs, UCNOMnb3ysl OCHOBHbIE NPUHLMMbI Knaccudukaumm

1. o (curma), ceasbiBaoLLas
2. 0 (curma), paspbixnstowias
3. 1 (nNn), cBs3bIBatoLLast

4. 1 (nn), paspbixniawoLwas

11. OcHoBHbIe ycnoBsus Ansi o6pa3oBaHNSA MONEKYNSAPHbIX opbutanen u3 aToOMHbIX::
1. ATOMHble opbuTanu AOMKHbI UMeTb Onu3Kkne 3Ha4YeHWUs SHeprum, OOUHaAKOBYHO
CYMMETPUIO OTHOCUTENBHO OCU NEPEKPbIBaHNS
2. ATOoMHble opbuTanu [OMmMKHbl UMEeTb BNU3KMe 3HAYeHUs 3SHepruun, OANHAKOBYIO
CUMMETPUIO OTHOCUTENBHO MITOCKOCTU, NEPNEHANKYNAPHON OCU MOEKy bl
3. ATOMHble opbuTann AOMXKHbl MMETb CWUMbHO pasnuyalrnecss 3Ha4YeHUs IHepruw,
O[MHaKOBY0 CUMMETPUIO OTHOCUTENBHO OCU NepeKpbliBaHNS
4. ATOMHble opbuTanu [OSMKHbI MMETb CUMbHO PasnuyalolMecs 3HayYeHUs JHepruu,
OOWHaKOBYO CUMMETPUIO OTHOCUTENBHO OCK NepeKpbIBaHNS

12. MNMpobHas BonHoBas yHKUMA B BaneHTHOM 6asunce ans Mornekynbl Bogopona B MeToae
MO JIKAO nmeeT BUA;
1. W= C4(1S)1 + Cx(1S)2;
2. W= C1(1S)1 + C2(1S)2+ C3(2S)3 + C4(2S)4;
3. W= C1(1S)1 + C2(1S)2+ C3(2S)1 + Ca(2S)2 + Cs(2p2)1+ Cs(2p2)2+ C7(2px)1+ Cs(2px)2+
Co(2py)1+ C1o(2py)2
4. W= C(2S)1 + Cx(2S)2 + Ca(2p2)1t+ Ca(2pz)2t Cs(2px)1t+ Co(2px)2t Cr(2py)1t+ Ce(2py)2

13. MpobGHas BonHOBask PYHKUUA B MUHMManbHOM Gasuce AN MOMeKynbl BoAopoda B
metoge MO JIKAO nmeert Bua;
1. W= C1(1S)1 + Cx(1S)2;
2. W= C1(1S)1 + Co(1S)2+ C3(2S)3 + C4(2S)4;
3. W= C1(1S)1 + C2(1S)2+ C3(2S)1 + Ca(2S)2 + Cs(2p2)1+ Cs(2p2)2+ C7(2px)1+ Cs(2px)2+
Co(2py)1+ Ci1o(2py)2
4. W= C4(2S)1 + C2(2S)2 + Ca(2pz)1+ Ca(2pz)2+ Cs(2px)1+ Ce(2px)2+ C7(2py)1+ Cs(2py)2

14. MNMpobHas BonHoBast PYHKLMS B NprbAvkeHUn XoKKensa Ons MOnekysbl 3TuneHa uMmeet
BUA:
1. W= C1(2px)1+ Ca(2px)2;
2. W= C4(1S)1 + Cx(1S)z;
3. W= Cy(1S)1 + C2(1S)2+ C3(2S)1 + Ca(2S)2 + Cs(2p2)1+ Ce(2pz)2t Cr(2px)1+ Cs(2px)2t
Co(2py)1+ Ciro(2py)2
4. W= C1(1S)1 + Cx(1S)2+ C3(2S)3 + Ca(2S)4

15. OcHOBHble Npu3Hakn 0b6pa3oBaHNs CBA3bIBAOLLEN MOMEKYNsipHOW opbuTanu:
1. YBenuyeHne 3neKTPOHHOW NIIOTHOCTW B NPOCTPAHCTBE MeXAy SApaMu, NOHMKEHWe
3Heprun MO OTHOCUTENBHO UCXOLHbLIX aTOMHbIX opbuTanen
2. YMeHbLUEHME 3NEKTPOHHON MMOTHOCTM B MPOCTPaHCTBE MexXAay s4pamMu, NMOHMKEHWE
aHeprun MO oTHOCUTENBHO NCXOOHbIX aTOMHbIX opbGuTanen
3. YBenuyeHne aneKkTPOHHOW MMAOTHOCTM B MPOCTPAHCTBE MEXAy sapamu, MoBblEHME
3Heprun MO OTHOCUTENBHO UCXOLHbLIX aTOMHbIX opbuTanen



4. YMeHbLUEHNE 3MEKTPOHHOM MMOTHOCTU B MPOCTPAHCTBE MeXAy s4pamMu, NOBbILLEHUE
aHeprum MO OTHOCMTENBHO UCXOAHbIX aTOMHbIX opbuTane

16. OcCHOBHbIe Npun3HaKn o6pasoBaHMsA paspbiXnsOLEen MoONeKynsapHon opbutanm:

1. YBenuyeHve aneKTPOHHOW MIIOTHOCTU B MPOCTPaHCTBE MexXay sapamu, MOHWKEeHue
3Heprun MO OTHOCUTENBHO UCXOLHbLIX aTOMHbIX opbuTanen

2. YMeHblUeHNe 3NeKTPOHHOW MMOTHOCTU B NPOCTPaAHCTBE MeXAy sapamu, NMOHWXKeHue
aHeprum MO oTHOCUTENBHO NCXOOHbIX aTOMHbIX opbuTanen

3. YBenuyeHne 3neKTPOHHOW MMOTHOCTM B MPOCTPAHCTBE Mexay sapamu, MNoBbiLIeHue
aHeprun MO oTHOCUTENBHO NCXOOHbIX aTOMHbIX opbuTanen

4. YMeHblUeHNe 3MeKTPOHHOW MNOTHOCTM B MPOCTPAHCTBE MEeXAy Aapamu, NosblleHue
3Heprn MO OTHOCUTENBHO UCXOLHbLIX aTOMHbIX opbuTanen

17. Paznuyarotcs Ny no sHeprum curma- n Nn-cessn?
1. HeT, ogMHaKoBbI MO 3HEPrnn

2. ga, Nu-cBA3n npoyHee

3. Oa, cMrma-cBsism NpoyHee

18. WHTerpan nepekpbiBaHUA aTOMHbIX opbutanen npu obpas3oBaHUN CBS3bIBAKOLLMX
MOMEKYNSAPHbIX opbuTanen paBeH
1. HynO
2. eOnHULEe
3. bonbLlle Hyns
4. MeHbLUe Hyns
19. WHTerpan nepekpbiBaHUS aTOMHbIX opbuTaner npu obpasoBaHUM pPaspbIXASOLWLMX
MOJIEeKyNspHbIX opbuTanen paBseH
1. HynO
2. egnHuue
3. 6onbLue HynsA
4. MeHbLLle Hyns

20. Ywucno o-ceasent B Monekyne atuneHa CH,=CH, paBHo
1. HeT o-cBa3en
2.1
3.5
4.3

Kntoun k Tecty OlK-1

Bonpochl 1 2 3 4 5 6 7 8
OTBeThI 3 2 1 3 1 4 1 2
Bonpocki 9 10 11 12 13 14 15 16
OTBETHI 4 3 1 1 1 1 1 4
Bonpochl 17 18 19 20 21 22 23 24
OTBeThI 3 3 4 5




MNepeyeHb 3apmaHMn pnsa npoBepku ccopmupoBaHHOCTU KomneTteHumu: OIK-3
CnocoGeH nNpUMEHATb pacyeTHO-TeopeTUuYeckne MeToabl ANns U3YyYeHUA CBOWUCTB
BeWwecTB M TMpoueccoB C€C MUX Yy4yacTUEM C UCMNONMIb30BaHMEM COBpPEeMeHHOMN
BbIYUCITUTENIbHON TEXHUKMU.

1..BbibepuTte BbipaxeHue ons pacdeTta kpatHocTu ceasn (K) B oByxaTOMHOW Monekyne, rae
N - YXCMO 3MNEKTPOHOB Ha CBA3bIBAOLMNX MONEKYNSAPHbLIX Opbutansax, n* - YCNo ANEKTPOHOB Ha
paspbIXnaLWwmx opbutansax

1. K=n-n*
_n-—nx*
2. K= E
_ n+nx
3. —n*z_n
4 =

2
2.Kak koppenupytoT mexay cobor BENUYMHbI KpaTHOCTU CBA3W B ABYXaTOMHOW MOSEKyre u
3Heprum eé guccoumnaumm:;
1. Yem GonbLle KpaTHOCTb CBSA3MK, TeM BonbLUE SHEPrns guccoumnaunum Monekynbl
2. Yem 6onblue KpaTHOCTb CBA3WN, TEM MEHbLLE 3HEPTUS AMCCOoLMaLMM MOSEKY b
3. Het B3anmocssisn

3.Kak koppenupytoT Mmexgy coboin BENMYMHbI KPaTHOCTU CBS3M B ABYXaTOMHOW MOJEKyre u
MeXbAOEepPHOro PacCToSHNS (ANVHbLI CBA3EN)

1. Yewm Gonblue KpaTHOCTb CBA3U, TeM BonbLle MeXbsAepHOe paccTosAHME

2. Yem 6onbLue KpaTHOCTb CBA3W, TEM MEHbLLE MEXbAAEPHOE pacCTOAHNE

3. Hert B3anMmocssasun

4. MNpuBeneHbl ANEeKTPOHHbIE KOHAUrypauumn BareHTHOM 0BOMOYKM MOMeKyrbl a3ota U ero
katmoHa: N2 7*30%; N.*: n*3c'. Paccuutaitte kpaTHocTu cBsisan. CpaBHUTE WX 3HEPTU
Avccoumnanmn.

1. aHeprusa guccounaumm monekynbl 6onblue, YemM WMOHa, TaK Kak KpaTHOCTb CBHA3M
monekyrnbl (K=3) 6onblie kpaTHOCTH cBA3K MoHa (K=2,5)

2. 9Heprus guccoumaumn MOneKynbl MeHbLUe, YeM MOHA, TaK KaK KpaTHOCTb CBS3u
monekynbl (K=3) 6onbLue KpaTHOCTU CBSA3N MoHa (K=2,5)

3.. 3Heprus guccouuaumm MOrnekyrnbl MeHblle, TakK Kak KpaTHOCTb CBA3W MOMEKyrbl
(K=2,5) meHbLue kpaTHOCTK cBsA3M noHa (K=3)

4. 9Heprusa auccoumauum He 3aBUCUT OT KPaTHOCTU CBA3N

5. NpuBeaeHbl ANEKTPOHHbIE KOHUIypaLmMm BaneHTHON 0D0MOYKM MOSEKybl a3oTa U ero
aHnoHa: N2 17*16%; N2 1n*1o?2n™. PaccuuTaiite kpaTHOCTM cBSi3n. CpaBHUTE UX SHEpPruu
avnccoumaumu.

1. 3Heprusa guccounaumm monekynbl 6onblie, YemM WMOHa, TaK Kak KpaTHOCTb CBA3U
monekynbl (K=3) 6onblie kpaTHOCTH cBA3K MoHa (K=2,5)

2. 3Heprns guccoumauMn MOMeKynbl MeHblle, YeM WOHa, TaK Kak KpaTHOCTb CBSA3U
monekynbl (K=3) 6onbLue KpaTHOCTU CBSA3N MoHa (K=2,5)

3.. 3Heprus guccouuaumm MOrekyrnbl MeHblle, Tak Kak KpaTHOCTb CBA3W MOMeKyrbl
(K=2,5) MeHbLUe kpaTHOCTK cBA3M MoHa (K=3)

4. 9Heprusa guccoumauum He 3aBUCUT OT KPaTHOCTU CBA3N

6.MprBeaeHbl aNeKTPOHHbIE KOH(Urypauum BaneHTHON 0BO0NoYKM MONEKynbl a3oTa U ero

katnoHa: N> 7*362; No*: 1n*1c!. Paccuutaitte kpatHocTu cBsAsn. CpaBHUTE UX ANUHBI CBSI3ei
(MexbsaaepHble pacCToAHUS)

1. OnuHa cBA3n B Mornekyne 6onblue, YeM B MOHE, TaK Kak KpaTHOCTb CBSI3U MOSEKYbI
(K=3) 6onblue kpaTHOCTM CBA3M NoHa (K=2,5)

2. [InvHa cBA3N B MONEKyne MeHblle, YeM B MOHE, TaK Kak KpaTHOCTb CBA3W MOSEKYIbl
(K=3) 6onblue kpaTHOCTM CBA3M NoHa (K=2,5)

3.. [OnunHa cBA3M B MONeKyrne MeHblue, Tak Kak KpaTHOCTb CBA3U mosnekynbl (K=2,5)
MeHbLUE KpaTHOCTK CBSA3N MoHa (K=3)



4. [InnHa cBA3KM He 3aBUCUT OT KpaTHOCTU CBSA3M

7.. MprBeaeHbl ANeKTPOHHbIE KOHUIypaumm BaneHTHOM 060M04Kn MOSeKynbl a3ota 1 ero
aHnoHa: N2 1n*1c? N2: 1n*o?2rn™'. Paccuutaiite kpaTHOCTU cBA3W. CpaBHUTE UX ANUHBI
cBA3en (MexbsaaepHble pacCTOAHMS)

1. AnvHa cBa3n B Morekyrne 6onblue, YeM B MOHe, TaK Kak KpaTHOCTb CBA3U MOEKY bl
(K=3) 6onblue kpaTHOCTM cBA3M MoHa (K=2,5)

2. [InvHa cBA3WN B MONEKyrne MeHblle, YeM B MOHE, TaK Kak KpaTHOCTb CBA3W MOSEKYSbl
(K=3) 6onbLue kpaTHOCTU cBA3N MoHa (K=2,5)

3.. [OnvnHa cBA3M B MOnekyrne MeHblue, Tak Kak KpaTHOCTb CBA3n mornekynbl (K=2,5)
MeHbLLE KpaTHOCTM CBA3N noHa (K=3)

4. innHa cBA3U He 3aBUCUT OT KPaTHOCTU CBA3N

8. . BHasa 9neKTPOHHYK KOHGUrypaumio BaneHTHOM O0B60SI0UKM MOSeKyrnbl U MOHOB : @ Na
*30%; N2*: 17%20'; N2: 1n*10%2n™ - onpenmenute, Kakue n3 yactvy obrnagaroT MarHUTHbIMU
CBOWCTBaMM:

1. Nz, 2. N2+, 3. Nz_

9. 3Has 3MEKTPOHHYH KOHUrypauuio BarneHTHoW o6omnodku monekynsl Oz: 162 1n* 2x™
3anuwnTe 3NEKTPOHHYO KOHUIrypaLmo NOHOB:
1.022 16?2 1n* 2% 022 16° 1
2.0,2 162 1n* 022 16? 1n* 2n™*
3.022 162 17* 212 O2*2. 162 1n* 21"

10. Onupascb Ha npasuna Pykyu, onpegenute HanpasrieHne ANeKTPOUNbLHONW aTaku B
Mosiekyne, ecrniv U3BeCTHO, 4YTO Bbiclwlas 3anonHeHHas MO umeeT BuA:

Y= 0,8285¢1 + 0,2398¢p2 — 0,5061¢3 — 0,2398¢4.

1. NepBLIN aTOM yrnepoga, 2. BTOpon atom, 3.TpeTuin aTtom, 4. 4eTBepTbI aTOM.

11. Onupasice Ha npasuna Pykyn, onpedenure HanpaBreHUe HyKNeoduibHON aTaku B
MOneKkyne, ecnu M3BECTHO, yTo HM3LWwasa cBobogHas MO nveet BUA;
y=0,4886¢01—0,7511¢2+0,4440¢p; — 0,23980a.:

1. nepBLIN aTOM yrrepoaa, 2. BTOPOW atom, 3.TpeTuin atom, 4. YeTBEPTLIN aTOM.

12. Kakue cTpykTypbl naTuuneHHoro konbua CsHs, CsHs*, CsHs~ Oyayt o6nagatb
apomMaTU4eCKMMM CBONCTBAMM:
1. CsHs, Tak kKak MeeT HecnapeHHbIN 3NEKTPOH,
2. CsHs", Tak kak MMeeT YeTHOE YNCIO ANEKTPOHOB Ha CBA3bIBAIOLLNX opbuTansx,
3. CsHs™ , Tak Kak MMeeT MONMHOCTbI 3anoSiHEHHbIE CBA3biBaOWME opbutanu u
OTCYTCTBYIOT 3/1EKTPOHbI HA paspbiXNsaoWmnX opbutansx.

13. Kakue cCTpykTypbl TpexuneHHoro konbua CsHs, CsHs*, CsHs~ Oyayr obnagatb
apoMaTU4eCKMMmN CBONCTBaAMM:
1. CsHs, Tak kak MMeeT HecrnapeHHbIN 3NEKTPOH,
2. C3H3™, Tak Kak UMeeT YeTHOE YUCIIO 3ITEKTPOHOB,
3. C3Hs* , Tak kak uUmMeeT MONMHOCTbK 3amnoSiIHEHHble CBs3biBalOLWME opbutanu wn
OTCYTCTBYIOT 3/1EKTPOHbI HA paspbiXNsaoWmnX opbutansx.

14. Kakue cTpykTypbl wWwectmudneHHoro konbua CeHs, CeHe", Ce¢He~ OyayT obGnapatb
apomMaTU4eCKMMM CBONCTBAMM:
1. CeHs, Tak kak MmeeT MOMHOCTLIO 3amnofiHEHHbIE CBsA3biBalOWME opbuTann u
OTCYTCTBYIOT 3/1EKTPOHbI Ha paspbixnsaoWwmnx opbutansx,
2. C¢Hs™, Tak kak BCe 3MeKTPOHbI Ha CBA3bIBAKOLMX opbutansx,
3. CeHs ™, Tak kak MMeeT HanbonbLLEee YNCIO INEKTPOHOB.



15. B npubnmxeHnn M30nMpPOBaHHOM MONEKyNbl Kak MOXHO onpeaenutb HanpaereHue
paguKanbHOW aTtaku B MOSEKyne C CONPSPKEHHBbIMU T-CBA3SMM :
1. B TO NofoXxeHue, rae HanodonblUee 3Ha4YeHne nHaekca csobogHom BanieHTHOCTH,
2. B TO NOJIOXXEHUe, rae HauMeHblLLiee 3Ha4YeHne nHaekca cBoOOAHON BaNIEHTHOCTMU,
3. Henb3s onpeaenuTb.

16. B npubnuxeHnn MU30NMPOBAHHOW MOSMEKYNbl Kak MOXHO onpefenutb HanpasrieHue
3NEeKTPOUNBHON aTakn B MOMEKYre C CONPSHPKEHHbIMU T-CBA3SAMMU :
1. B TO nonoxeHue, rae HanborbLuee 3HaYeHe 3NEeKTPOHHOW MITOTHOCTY,
2. B TO NonoxeHue, rae HaMMeHbLlee 3HaYeHne 3NeKTPOHHON MIIOTHOCTH,
3. Henb3sa onpenenuTb

17. B npubnuxeHnn M30NMPOBaHHOW MOSEKYNbl Kak MOXHO Onpeaenutb HanpasrieHue
HYKNeogUbHOW aTakn B MOJSIEKYSE C COMPSPKEHHbIMU T-CBA3AMM :
1. B TO nonoxeHue, rae Hanbornbluee 3HaYeHe NEKTPOHHOW MITOTHOCTH,
2. B TO NOSIOXEHMWE, IOe HaMMeHbLUee 3Ha4YeHEe ANIEKTPOHHON NIOTHOCTH,
3. Henb3Aa onpenenuTb
18. Yem oTnuyaloTcs NPOCTPAHCTBEHHbIE TPYMMbl CUMMETPUN KPUCTanmoB OT TOYEYHbIX
rpynn CUMMEeTPUN MONEKY:
1. HaNU4Mem onepauuun TpaHCNALUN;
2. OTCyTCTBMEM Onepauun TpaHCNAUnK;
3. HMYeM He oTnnyaloTCcs

19. YcraHOoBUTE 9NEMEHTbl CUMMETpUM, XxapakTtepHble ans monekynsl POCI; (
TpeyronbHasi npamuga) u onpegenurte TOYEYHY rpynny CUMMETPUN:

0
H
. /i\

Cl

Csv (E, Cs, 3 O'v)

sz (E, Cz, 2 O'v)

Dan (E, Cs, 0n3C21C3)
Czh (E, Cz, O'h)

Cl

PON=

20. Ona wmonekynbl metogom MO JIKAO 6bIno paccynMTaHO HECKOSNbKO 3HAYeHui
9NEKTPOHHOM 3HEPrUn B aTOMHbIX eguHuuax (a.e.). Kakoe m3 HMX COOTBETCTBYET OCHOBHOMY
COCTOSIHUIO MOJIEKYIbI:

1.-1,3a.e; 2.-24ae;, 3.-08ae; 4. -2ae.

Kntoum k Tecty OlNK-3

Bonpocsbl 1 2 3 4 5 6 7 8
OTBETHI 2 1 2 1 1 2 2 2,3
Bonpocsbl 9 10 1 12 13 14 15 16
OTBeTbl 1 1 2 3 3 1 1 1
Bonpocsbl 17 18 19 20 21 22 23 24
OTBeThl 2 1 1 2
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