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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

b1.0.18 KBanToBasi (u3uKa U KBAHTOBasi XUMMS

1. Kog n HaumeHoBaHMe HanpaBneHua nogrotoBku/cneyuanbHocTu: 04.03.02 Xumuns,
dun3mnkKa n MexaHvka maTepuanos

2. Mpodunb noaroToBku/cneuymanusauua: matepmanosegeHme n NHOYCTpus HaHOCUCTEM
3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma oby4eHuUA: oYHas

5. Kacbegpa, oTBevarowas 3a peanmsauuio gUCUMNInHLIL: kKapegpa matepuanoBefeHnsa u

MHOYCTPUN HAHOCUCTEM

6. CoctaButenu nporpammbl: JJapnHckun bopmuc Muxannosud, JOKTOp OU3NKO-
MaTeMaTU4Yecknx Hayk npodeccop

7. PekoMmeHAOBaHa: Hay4YHO-METOOMYECKMM COBETOM XMMUYECKOro doakynbTeTa, NpoTokon Ne
301 19.03.2020

ommemKu o NpodrieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2023-2024 CewmecTp(bl): 7



9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

Ll,enm ONCLUUNNUHBI.  PaACKpbITb  MPpUHUUNBbI  KBAHTOBOXMMWYECKOIO OMUCaHUA CTPOEHUNA
XUMNYECKNX YacTtuu (aTOMOB, MOIeKyIl, I'IOJ'IMMepOB); Hay4YUTb UHTEPNpeTnpoBaTb pe3yribTaTbl
KBAHTOBOXUMUNYECKNX paCcH4ETOB XMMNYECKNX HYaCTuUL.

B 3apauu KypCa BXOAWT. MNO3HAKOMUTb CTyAeHTOB C 3KCNnepumMeHTallbHbIMU OCHOBaMM
KBAHTOBOM XUMUW; N3YYUTb I'IpVI6J'IVI)KeHHbIe MeToAbl KBAHTOBOM XUMWUW; MNO3HAKOMUTb C
peweHnem I'IpOCTeIZLLII/IX KBAQHTOBOXUMUYECKUX 3adad4 U C pacyHeTaMun nNpocCTbiX MOJEeKyI,
onpepgenntb KBaHTOBOXMMUYECKME aHaliorm OCHOBHbIX NMOHATUMA  KIlacCUYECKOMN TEOPUN
XUMUNYECKOIo CTPOEHUA.

10. MecTo y4ye6HOM ancuMnnunHbl B cTpykType OOIT:
B1. O6asaTtenbHas YacTb.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AucuunnuHe/mMoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIE C NIIaHUPYEMbIMU pe3ynbTaTaMuM OCBOEHUs o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLUMSAMU) U MHAUKATOPaMU UX OOCTUXKEHUA:

Ko HasBaHue Koga(bl) WHamnkaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHL MK
Or1K- | CnocobeH OlMK- | Ucnons3yer 3HaTb:

3 ncnonb3oBatb B 3.1 0a30BbIC 3HAHUS B MeTodbl OMNWCaHUs  3NEKTPOHHOW  CTPYKTYpbl
npodeccuoHanbHomn obmactu aTOMOB, OCHOBHbl€ 3aKOHOMEPHOCTU U3MEHEHUS
AeATEeNbHOCTM MAaTeMaTHKH I XapakTepucTuk atomoB B Tabnuue MeHgeneesa,
GasoBble 3HaHMA B GbU3UKN pH KBaHTOBbIE MOJENWN INIEKTPOHHOW CTPYKTYPbl
obnactu peleHny 3aa4 yMeTb:

MaTemaTn4ecKkmx " MaTepualoBeICHUS | UCMONb30BaTb  3HaHWA Ans  nocTpoeHus
CMEXHbIX mMogeneun, NpoBeaeHNs KOMMbIOTEPHbIX PacyeToB
€CTeCTBEHHbIX HayK W UWHTEpnpeTaumy MONyYEeHHbIX pe3ynbTaToB

MOJIEKYN, HaHOKNaCTePOB W KPUCTanfM4eCcKux
TBepabIX Ten.

BnapeTb:

HaBblkaMu npoBeaeHus CaMOCTOATENbHbIX
uccnegoBaHMih B obnactu  TEOpPETUMYECKUX
pacyeToB  MOJNEKYNSIPHBIX U TBPAOTESNIbHbIX
CcUCTEM, WHTepnpeTaumMm 3KCnepuMeHTanbHbIX
pe3ynbTaToB Ha OCHOBe MpeAcTaBneHun o6
3NEKTPOHHOM CTpOeHUn obbekTa.

OrlK- | O6pabarsiBacT 3HaTb:

3.2. JTaHHBIE C MeTOAbl KBAHTOBOrO pac4yeta W uHTepnpertauuu
UCIIOJIb30BaHUEM pes3ynbTaTtos A8 MOMeKyn 1 TBepabIxX Ten.
CTaH/IapTHBIX YmMmeTh:
croco0oB nucnomnb3oBaTb  3HaHUA Ona  nocTpoeHus
anmpoKCUMAIINU mMogferneun, NnpoBeAeHNss KOMMbIOTEPHBLIX Pac4eToB
YHCIIEHHBIX W UWHTEpnpeTaumy MOSTyYeHHbIX pes3ynbTaToB
XapaKTEepUCTUK MOIEKyr, HaHOKMacTepOB W KPUCTaNIMYecKux

TBEpAbIX Ten.
Bnapetsb:

HaBbIKAMW WHTEPMpeTauun aKCrnepuMeHTanbHbIX
pesynbTaToB Ha OCHOBe MpeAcTaBneHuin o6
3NEKTPOHHOM CTPOEHUM 0BbeKTa.

OlMK- | Nurepruperupyer 3HaThb:

3.3. Pe3yabTATHI Knaccudukaumio pasfinyHbIX MeTOA0B
XAMHIECKHX KOMMbIOTEPHBIX PacyeToOB MONEKYN W TBepabIX
HaOJIIOIeHNH C Ten, MEeTOAMKN npoBegeHus pacyeTos,
HCTIOB30BaHHEM WHTEpnpeTaumio NONy4eHHbIX pe3ynsTaTos.
(busHYecKuX YmeTh:
3aKOHOB H ucnonb3oBaTb  3HaHWUS Ans  ageksaTHoW

HpeICTaBICHHI NMOCTaHOBKM 3adad, MpoBeAeHUs pacyeTos,




MHTEpnpeTauumn pesynbTaToB.

BnapeTb:

HaBblKaMW npoBeaeHus CaMOCTOATENbHbIX
KBAHTOBOXMMMUYECKUX WUccneaoBaHuin B obnacTtu
MOJEKYNAPHbIX CTPYKTYP U TBEPAbIX TEn.

12. O6beM AUCUUNUHBbI B 3a4eTHbIX eanHuuax/yac — 4/144
Popma NpOMEXYTOHYHOMN aTTeCTaLUuUm — IK3aMeEH.

13. TpyaoemkocTb No Buaam y4yebHon paboTbl

TpyaoemMKocCTb
. B ITo cemecTtpam
Bug y4eGHol pabotbl cero
Ne cemecTpa Ne cemecTpa
7
KoHTakTHasa paborta
nexkumu 34 34
npakTnyeckme 50 50
B TOM 4umcne: nabopartopHhble
KypcoBasi paboTta
CamoctosaTensHas pabota 24 24
lMpomexyToyHas aTTecTauns 36 36
WToro: 144 144
13.1. CopepxaHue AUCUUNIUHbBI
Ne Peannsauus
n/n pasgena
HaumeHoBaHve ONCUMMIWHBI C
CopepxaHve pasgena QUCUUnIvHbI
pasgena oUCUMnmHbl NMOMOLLbIO
OHNamnH-Kypca,
QYMK
1. lekuum
1.1 BapuraunoHHbIn NPUHLMI. PeweHune ypaBHeHus | -
MHOroaneKkTpoHHble WpeouHrepa. MeTog  camMocornacoBaHHOro  Mons.
aTOMBbI ATOMHbIE OpbUTany 1 Ux xapakTepucTukn. eTepMUHaHT
Cnatepa. Metog Xaptpu-doka.
1.2 MpubnuxexHne bopHa-OnneHrenmepa. MpubnmxkeHne MO | -

JIKAO. YpaBHeHus PytaHa. Heamnupudeckas kBaHTOBas
xvumus.  basucHble  yHKUMM AN HESMNUPUYECKMX
pacyeToB. MwuHMManbHLIN W PaCLUMPEHHBIA  aTOMHbIE
GasucHble  Habopbl. MeToapl KBAHTOBON  XUMWUM,
OCHOBaHHblE Ha 4aCTU4HOM M MOSIHOM npeHebpexeHun
andpdepeHunansbHbiM - NepekpbiBaHUEM.  T-SNEKTPOHHOE
npubnmkeHne. [MpocTo U  pacLUMPEHHbIR  MeToAbl
XHoKKkens. MeTopq Mappwusepa-lappa-fonna.
KonebaTenbHble 1 BpallaTenbHbIe CNEKTPbl MOMEKYIT.

Monekynbl

1.3 CummeTpua monekyn. MonekynspHele opbutany u wmx
XuMnyeckasi cBsi3b CUMMETPUNHasn Knaccudukaums. OnNeKTPOHHLIE
KOHGMrypawmm OBYXaTOMHbIX MOMeKyn.




lMpocTpaHcTBEHHOE pacnpegeneHue 3NEKTPOHHOM
nnotHoctn. Teopema [enbmaHa-deriHmaHa. Teopema
BMpuana. OmneKTPOHHOE  CTPOEHMEe  MHOrOaTOMHbIX
mornekyn. Jlokanusauma un mbpuansaums opbutanen.
Mopgenb OTTankMBaHUsA 3MEKTPOHHbIX MNap. Xumuyeckas
CBA3b B  KOOPAMHALMOHHBLIX COeAuMHeHusX. Teopus
Kpuctannuyeckoro  nons.  JHeprus  cTtabunusauuu
Kpuctannuyeckum nonem. Teopus nons nuraHgos.

1.4 OneKTPOHHbIE OaHO3NEKTPOHHbIE BOMHOBbLIE OYHKLUMU B KpucTannax.
COCTOSIHUSA TBepAbIX | 30HHAs CTpyKTypa TBEpAbIX Temn. QMNeKTPOHHOe CTpoeHue
Ten KPUCTaNIMYECKNX N aMOpP@HbIX Ter.

15 PeakunoHHass cnocobHocTb  Mornekyn. [loBepxHOCTb

noTeHUManbHOW  3Heprum  Mmornekyn.  [loBepxHOCTb
NOTEHUManbHOW  3Heprum Ans  B3aMMOAENCTBYHOLLUX
yactuy. [OuHamuka anemMeHTapHoro akrta. [lpaBwno
Byasopaa-XodhdmaHa. NepexogHoe coctosiHme. HAeKcb!
peakuMOHHON CMOCOBHOCTU MOMEKy.

Xummyeckue peakuyunmn

2. NpakTnyeckme 3aHATUA

21 MHOroaneKkTpoHHble ATOMHblE TepMbl pasfu4YHbIX aTOMOB, OCHOBHOE MU | -
aToMbl BO3OYXXAEHHbIE COCTOSIHWS, BbIPOXAEHWE COCTOSHUA B
9MEeKTPUYECKOM Y MarHUTHOM MONSX
2.2 Monekynbl OHeprusi  9MeKTPOHOB B [BYXaTOMHbIX  Mornekynax, | -

CTPOEHME MHOroaTOMHbIX Mornekyn. PacyeT BOMHOBbIX
PYHKLMIN 1 XapaKTepUCTUK MONEKyr.

2.3 XuMunyeckas cBsi3b MMocTpoeHne rmMbpuaHbLIX MOMEKynspHbIX opbutanen B
MOneKynax, HaxoxaeHue CUMMETPWUA MONEKyn pasHOoro
cocTasa

24 OnNeKTPOHHble OrneKkTPOHHOEe CTPOEeHWe MeTanmnoB, AW3NEKTPUKOB MU

COCTOSAHUSA TBepAblX | NonynpoBogHukoB. Mogenb CBOGOAHbLIX 3NEKTPOHOB,
Ten MeTOo[ CUMTbHOW CBA3M.

2.5 XumMmunyeckue peakuum PacueT aHepreTnyeckmx 6apbepoB XMMUYECKNX peaKkLui

13.2. Tembl (pa3aenbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

Ne HaviMeHoBaHMe TeMbl Bupe! 3araTvi (4acos)
n/n (pasnena) ACLMNMVHBI Nekymm | TPAKTUNEC | b6 opatophble [~2MOCTORTEN| B0y
Kue bHad paboTta

1 MHOroaneKkTpoHHbIE aToMbI 8 10 0 4 22

2 Monekynbl 8 10 0 6 24

3 Xnmmyeckas CcBs3b 8 10 0 4 22

4 ITaenneKTpOHHble COCTOSIHUA  TBEPAbIX 8 10 0 6 24

5 XvMunyeckue peakumm 2 10 0 4 16
Wroro: | 34 50 24 144

14. MeToan4yeckue ykasaHmAa Ans ody4aroLWmMXCcA No OCBOEHUIO AUCLUMIIUHDI
Opraﬁnsaunﬂ I/ISy‘-IeHI/ISI JUCIHUITIINHBI npegmonaraeT:
® H3YYCHHUC OCHOBHBIX U JOTIOJHUTCIIbHBIX JIMTCPATYPHBIX HCTOYHHUKOB,
(] TCKYU.IPIIZ KOHTPOJIb YCIICBACMOCTHU B (bopMe YCTHOT'O OIIpOCa IO OCHOBHLIM pa3aciiaM
JAUCIUITIINHBI.

15. lNepeyeHb OCHOBHOM W [OMOJSIHUTENILHOW FNUTepaTypbl, PECYpPCOB MWHTEpPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHas nuTeparypa:
Ne n/n MCTOYHMK
1 BapaHosckuin B.W. KBaHTOBas MexaHuka 1 kBaHToBas xumus : y4ebHoe nocobue / B.W. BapaHoBckui . —




M. : Akagemuns, 2008 .— 382 c.
ByTbipckasi E.B. KomnbloTepHasi XuMusi: ocHOBbI Teopun 1 paboTta ¢ nporpammamu Gaussian n GaussView
/ E.B. Bytbipckas. — M. : CONOH-MPECC, 2011. — 218 c.

6) JononHUTenbHas nuTeparypa:
Ne n/n McToYHmK
CwvmkuH B.A. 3agaum no Teopum cTpoeHns monekyn : ydebHoe nocobue ans ctya. By3oB / 5.A. CuMkuH,

3 M.E. Kneukun, M.H. yxoBues .— PocToB H/[ : ®eHukc, 1997 .— 270 c.

4 MuHkmH B.W. Teopusa cTpoeHnsa monekyn : Yyeb. nocobue ang ctya. By3oB / B.U.MuHknH, B.A.CuMKuH,
P.M.MuHsieB .— 2-e 13g., nepepab. n gon. — PocToB H/[] : ®eHukc, 1997 .— 557 c.

5 ['pnbos J1.A. KBaHTOBas xvmus : Yueb. onsa ctya. xum. 1 6uornor. cneu. By3os .— M. : Fapgapwvkn, 1999 .—
389 c.

6 CtenaHoB H.®. KBaHTOBas MexaHuKa 1 KBaHTOBas XMMus : Y4ebHuk Ansa ctya. xum. dak. yH-ToBs /

H.®.CtenaHos .— M. : Mup, 2001 .— 518 c.

B) 0a3bl faHHbIX, MHOPMaLIMOHHO-CNPaBOYHbIE N MOUCKOBbIE CUCTEMBI:

Ne n/n |/|CTO:-IHVIK
7 ObpasoBaTenbHbivi canT "®dunsmdeckasn xummns OH-JIAUH" http://kozaderov.professorjournal.ru
8 MHTepHeT nopTan obpasoBaTtenbHbix pecypcoB http://window.edu.ru

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06GecneyeHus Ans caMoCToATeNIbHOW pa6oThl

Ne n/n NcTouHnk

17. OOpa3oBaTesfibHble TEXHOSNIOMMU, MUCMNOfib3yeMble NpU peanusauum Yy4ebHOM
OUCUMNNUHBLI, BKIOYasA [OUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonormu (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OGy4YeHue):

I'IpOBe,qulAe TeKyLLI,eVI aTTecTauumn U cCamoCTOSATENbHOMN pa6OTbI no oTAaesibHbIM pa3genamMm gUCUNnIInHbI.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

MynbTUMeannHbIN npoekTop BENQ, akpaH, HOYyTOYK.
19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopaOokK OLEHKN 0CBOeHMs obydatowmnmmcsa y4ebHoro matepuana onpeaenseTcs
coaepaHMeM crieaytoLmx pa3aenos AUNCLUUNUHBIL:

HaunmeHoBaHue MHankatop(bl
I'II\;QI'I pasgena aucumninHbl K?_?&';?;?” p,cﬂ:mmer%ﬂ) OueHo4Hble cpeacTea
(Mozyns) KOMNeTEHLMM
1 MHOroaneKkTpoHHbIe OIlK-3.1
aToMbl OIlK-3 OIlK-3.2 YCTHbIN onpoc
OI1K-3.3
2 Monekynbi OIlK-3.1
OIlK-3 OIlK-3.2 YCTHbIN onpoc
OI1K-3.3
3 Xumuyeckasi CBsi3b OIlK-3.1
OIlK-3 OIIK-3.2 YCTHbIN onpoc
OI1K-3.3
4 OneKTPOHHbIE OIIK-3.1
COCTOsAHMA TBEPAbIX TEN OIIK-3 OIIK-3.2 YCTHbIN onpoc
OI1K-3.3
5 Xumunyeckme peakumm OITK-3 8%5_2; VCTHBI OMPOC



http://kozaderov.professorjournal.ru/
http://window.edu.ru/

HanmeHoBaHue WHankaTop(bl)
I.'I\ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” [OCTXEHMS OuerouHbie cpeacTsa
(mopgyns) H KOMNeTeHummn
OI1K-3.3
lMpomexyTodHasa aTTecTaums Komnnekt KUM
dopmMa KOHTPONs — 9K3aMeH

20 TuvnoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKUe MaTepuanbl, onpeaensroLwue
npoueaypbl OLleHUBaHUA

[na oueHMBaHUA pe3ynbTaToB 00y4YeHMsT HA 9K3aMEHE UCMOSb3YHTCS cneayowme nokasaTenm
(8YHbI n3 19.1):
1) 3HaHWEe 3NEeKTPOHHOIo CTPOEHNA 3J1IEMEHTOB TEIGJ'IVILI,I:I MeH,u,eneeBa;
2) 3HaHMe METOAOB MUCCIeAoBaHUI CTPOEHUSA MOIIEKY;
3) 3HaHNe MEeTOO0B KOMMbIOTEPHBLIX BbIMUCIEHUN 3NTEKTPOHHON CTPYKTYPbI MOJEKYIT
4) yMeHne wucnonb3oBatb 3HaAHUA ana unccenegoBaHUA JNEKTPOHHbLIX XapaKTepUcCctuk w CBOUCTB
LLUMPOKOro Kpyra 06bekToB;

20.2 NMpomexyToyHaa aTrecTaums

MpomekyTouHas aTTecTaums no AMCLUUNINHE OCYLLECTBNSAETCS C NMOMOLLbIO CrEAyLWMX OLIEHOUHbIX
CPEeACTB:

TeopeTuyeckne BOMpoCh

1. Pemienue ypaBHenus Llpenunrepa 1uist 37€KTpoHA B KYJIOHOBCKOM IOJI€. DHEPIe€TUUECKUI CIIEKTP
¥ BOJHOBBIC (DYHKIIMU aTOMa BOAOPO/IA.

2. CriuHOBBIE COCTOSIHUSA AIeKTpoHa. CrIMH-0pOuTaIbHOE B3aUMO/IeCTBHE.

3. DHEepreTUYeCKuid CIIeKTP U BOJTHOBBIE (PYHKIIUU aTOMa BOJIOPOJA C YUYETOM CIIHUH-OPOUTATIFHOTO
B3aMMOJCHCTBHSI.

4. BonHoBast pyHKIIMS cucTeMa MHOTHX 4acTull. OnepaTop nepecTaHOBKH yacTUl]. PepMHOHBI U
6030nbI. [Ipuauun [Taynu.

5. 3aBHCUMOCTb HEPTUU OT CIIMHA CUCTEMBI 3JIEKTPOHOB.

6. DIeKTpOHHBIE KOH(PUTYPALIUU OCHOBHBIX M BO30YX/IE€HHBIX COCTOSIHUN 3JIEMEHTOB TaOJIUIIbI
Meneneesa.

7. BonHoBbIEe (DyHKIIMM U TepMbI aTOMOB. [lnarpammel ['poTpuana.

8. Kondurypanuu u3 BaqeHTHBIX 31EKTPOHOB. LS- 1 JJ-cBs3b.

9. I'mbGpuan3anys aTOMHBIX OpOUTATIEH.

10. Cratuctuueckas MoJieib aToma.

11. BapuaninoHHBII NPUHLKI B KBAHTOBON MEXAHUKE.

12. Vpauenue Xaprpu-®Poxka. CamocoriacoBanHbli noTeHuan. Teopema Kynmanca.

13. Annabotndeckoe npuOIMKEHHE B KBAHTOBOM TEOPUH CUTEM MHOTHX YaCTHIl. 3aBUCUMOCTh
YPOBHEW 3HEPIUH OT MOJOXKEHU Anep. M303HepreTnueckne moBepXHOCTH.

14. OgHOYacTHUHOE MPECTaBICHUE BOHOBBIX (DYHKIIUI MHOTAJIEKTPOHHON CUCTEMBI.
OyHKIIMOHATBHBIE 0a3uChl. MoJIeKysipHBIE OpOUTAIH.

15. Meron Xaptpu-®oka-Pyrana.

16. OrpaHnyeHHBIM 1 HEOTPaHUYEHHBIA MeTo A XapTpu-dDoka.

17. Metoa KOH(UTYPAITTIOHHOTO B3aUMO/ICHCTBHUS.

18. Teopus ¢pynkumonana miotHoctu. Teopembl Xosnbepra-Kona. YpaBuenue Kona-1llema.

16. CummeTpus U DHEPTETUUECKNE TEPMBI IBYyaTOMHBIX MOJIEKYIL.

17. Xumuueckas cBsi3b B IByXaTHbIX MoJieKynax. Teopema ['enpMana-PeliHMaHa.

18. I'pynnsl CHMMETPUU U SHEPTETUYECKHE TePMbl MHOTOATOMHBIX MOJIEKYIL.

19. IIpoctpancTBeHHBIE KOH(PHUTYpAIIK MOJIEKYJI M HOHOB, Teopus [ uiutecru.

20.Xumuueckast CBsI3b B KOOPJAMHALIMOHHBIX COEAMHEHUSX. Teopus KpUCTAIIINYECKOTO MOJIS.



21. DHeprus cTabUIN3aIMH KPUCTAUIMYECKUM ToJIeM. Teopus moJist TUraHioB.

22. KnacrepHoe mnpuOIMKEeHHEe W €ro MPUMEHEHHWE B KBAHTOBOM XHWMHH KOOPJIWHAITMOHHBIX
COEMHEHUM.

23. Dddext Ana-Temrepa B MoJIeKyIaX ¥ MOJEKYISIPHBIX KOMILJIEKCAX.

24. OgHOAJIEKTPOHHBIE BOJTHOBBIE (YHKIMU B KpucTayuiax. Bonuel broxa. 3oHHas cTpyKTypa
KpuUcTauioB. YpoBeHb @epMmu. [NIOTHOCTH COCTOSAHUM.

25. BonmHOBBIC (DYHKIIUU METAJUIOB U AUAJICKTPUKOB. MOIeTH CBOOOTHBIX U CHIILHO CBSI3aHHBIX
BAJICHTHBIX JIEKTPOHOB.

26. DneKTpoHHAas CTPYKTYpa MOJIEKYJISIPHBIX KPHUCTAJJIOB.
27. DnekTpoHHAas CTPYKTypa aMOp(HBIX MaTEPHAIIOB.
28. DieKTpOHHAs CTPYKTYpa MarHUTHBIX MaT€pHAaJIOB.

29. KBaHTOBO-XMMHYECKOE OMMCAHUE XUMHUECKUX peakluil B ra3oBoi ¢ase. [loBepxHOCTH
noteHuuanbHo sHeprun (I1I19) xumuueckoil peakuuu. Iyt XuMuueckoil peakuuu, KOOpAUHaTa
peakuuu. [lepexoqHoe cocTOsIHME UM AKTUBUPOBAHHBIM KOMILIEKC.

29. Pacuer peareHToB, IPOAYKTOB, IEPEA- U NOCIEPEAKIIMOHHBIX KOMILIEKCOB.

30. OpbOuTanpHble MOJIETH B3aUMOICHCTBUS MOJIEKYII C TOBEPXHOCTHIO. XEeMOCOPOIIHSI.

31. Xumuueckre peakiiu B TBEpAbIX Teaax. Poiib 1e)eKTOB CTPYKTYPBHI.

MNMepeyeHb NpakTUYeCKNX 3aJaHUN
1. Pac4yeT anekTpoHHON CTPYKTYpbl aTOMOB Mo nporpamme GASSIAN

2.Pac4yeT aneKkTpoHHON CTPYKTYpPbl NPOCTbIX Monekyn no nporpamme GASSIAN

OnucaHune TexHonormm npoBeaeHnA.

Mocne nonyyeHus ctygeHtom buneta KMM n 6naHka nucta otBeTa, CaMOCTOATENbHO BbINOMHATCA
3agaHua KMM B nucbmeHHon copme. Bpems nogrotoskm 40 MUHYT.

TpeGOBaHI/IFI K BbINMOJIHEHUNKO 3auaH|/||7|, LKanbl U Kputepmmn oueHmnBaHMA.

OueHka “OTNMYHO” CTaBUTCHA €CNK CTYAEHT JaeT NOMHbIA U NPpaBuibHbIA OTBET, packpbiBas TeopeTuyeckune
N NpakTU4eCKMe acnekTbl BOMPOCa, aHanm3npys nurepaTypHble NCTOYHUKM MO JaHHOMY BOMPOCY, apryMeHTupyeT
COOCTBEHHYHO NMO3ULMIO MO JaHHOMY BOMPOCY

OueHka “XopoLLo” CTaBUTCSt ECINN CTYAEHT JOMYCKAET HECYLLLECTBEHHbIE OLLINMOKM, UCTIbITLIBAET TPYOHOCTH
npu onpeneneHnn cobCTBEHHOM OLLEHOYHOM NO3nLnn

OueHka “yaoBneTBOPUTENBHO” CTAaBUTCS €CIU CTYOEHT LOMNYCKAET CYLLECTBEHHbIE OWNOKK, HapyLleHa
norvka M3noxeHust matepuana, TpebytoTcs HaBogsLLMe BONPOCH! NpenojaBartens

OueHka “HeygoBNEeTBOPUTENbBbHO” CTABUTCH MPU HE3HAHWUM UM HENMOHMMaHWK BornbLuen unm Hambornee
CYLLECTBEHHOW YacTu cofepxaHus y4ebHoro Mmatepumana



