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9.

Conepxanue
CTp.

[enu u 3a7a4n TUCUMIUIAHBI (MOJTYJIS)
Mecro auctuminnsl (Moaysst) B ctpykrype OIIOIL.
TpebGoBanusi K pe3ylibTaTaM OCBOSHHS IUCUUIUIMHBI (MOIYIIS)
O0BeM AUCIUTUTHHBI (MOIYIIS) M BUABI y4eOHOH paOOThI
CopnepxaHue JUCHUILUIMHBL (MOYJISA)

5.1 Copneprkanue pa3ziejoB U TEM JTUCHUILIAHBI (MOTYJIsS)

5.2 Pa3aenbl IUCHUTUIMHBI (MOAYIIS) U MEXAUCUUIUIMHAPHBIE CBSI3U
¢ obecrieunBaeMbIMH (ITOCIEAYIOIUMU) TUCHUTUTMHAMUA (MOTYIISIMU)

5.3 Pa3aensl ¥ TeMbl JUCUMILIUMH (MOAYJIEH) U BUABI 3aHATUI
[lepeyeHb ceMUHAPCKMX, TMPAKTUYECKUX 3aHSTHH, JIA0OpaTOpHBIX paboT, TUIaH
CaMOCTOSITEIILHOM PabOThI CTYJIEHTOB, METOJMUECKHE YKa3aHUsI 110 OpraHu3aliy

CaMOCTOSITEIBHOM pa60r51 CTYZCHTOB

6.1. Ilmam caMOCTOSATEIBHON pabOTHI CTYICHTOB

6.2. Meroauueckue yKa3aHWsS [0 OpPraHU3alUU CAMOCTOSITEIHLHOU

paboThI CTYJJCHTOB

[TpumepHas TeMaTHKa KypCOBBIX Pa0OT (TPOEKTOB) (MPU HATHYUH)
VYuebHo-MeTomueckoe ¥ MH(OPMAIMOHHOE — OOECTICUEHHE  JIUCIIMILTMHBI
(Motyist):

a) OCHOBHas JTUTEPATypa;

0) AONOJIHUTENbHAS JINTEPATypa;

B) IporpaMMHOE 00€CIIEUEHHE;

r) Oa3bl JaHHBIX, MOUCKOBO-CIIPABOYHbIE M HH(POPMAIMOHHbIE
CHCTEMBI

MaTepI/IaJ]LHO-TeXHI/I‘-ICCKOC obecrneucHue JHUCIHUITIIMHBI (MOIIy.TI}I)

10. OO6pa3oBarenbHBIEC TEXHOJIOTHN

11. Ouenounsie cpeactra (OC)



I. EJA Y 3AIAYY JUCIATLTAHDI:

Memnn:

U3ydeHue (QyHIAMEHTAIBHBIX TOHATUH COBPEMEHHOW TEOPHH XHUMHYECKOTO CTPOCHUS
MOJIEKYJI, KHIKOCTEH, aMOP(HBIX BEIIeCTB, Me30(ha3 U KPUCTAILJIIOB.

3agaun:

— Ppa3bsACHUTH CyTh (PyHIaMEHTAIbHBIX MOHSATHHA M MPEACTaBICHUI COBPEMEHHOW TEOPUH
XUMHUYECKOIO CTPOCHMS MOJIEKYJI, JKUJIKOCTEH U KPUCTAILIOB;

— PacCKphITh POJIb CUMMETPUHM IIPU aHAJIU3€ CTPOCHUS MOJIEKYJ U UX BAJKHEUILINX CBOMCTB;

— paccMOTpPETb OCHOBHBIE METOJbl OIPEACIICHUS] SJIEKTPOHHOM W IPOCTPAHCTBEHHOMU
CTPYKTYpPBI MOJIEKYI;

— IPOJEMOHCTPUPOBATh BO3MOYKHOCTH TEOPUH XUMHUYECKOIO CTPOEHUs IS BBIABJICHUS U
IIPOTHO3UPOBAHUS B3aUMOCBSA3EH MEXAY XUMHUYECKUM COCTaBOM, CTPOEHUEM U
CBOMCTBAMM  BEIIECTB HA MOJIEKYJSIPHOM, CYNPAaMOJEKYJISIPHOM, KUIKOM U
KPUCTAJUIMYECKOM YPOBHSX OPraHU3alUU UX CTPYKTYPBI.

1. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucumminaa b1.0.30 — «CTpoeHune BemecTBay OTHOCHTCS K 00s3aTeIbHON
YacTH NPOrpaMMbl €CTECTBEHHOHAYYHOT'O LIUKJIA.

2.2. Ins w3ydeHHs] JaHHOW YYeOHON AMCUUIUIMHBI HEOOXOAMMBI 3HAHMSA, YMEHUS U

HaBBIKU, (OPMUPYEMbIE TPEIIECTBYIOUTUMH TUCIUTUTMHAMU :

— B1.0.10 — «MaremaTuka,

— b1.0.11 — «/lononHuTENBHBIE TIABBI MATEMATUKI,

— b1.0.12 — «Mexanuka u MoJieKyJsipHast pU3UKay,

— b1.0.13 — «DOnexTpuuecTBo 1 MarHETU3M»,

— b1.0.14 — «OnTuka u CTpoeHUE aTOMay;

— b1.0.31 — «KBaHTOBass MEXaHHUKa.

2.3. [lepeuenpb MocnenyrOMMX Y4€OHBIX TUCIUILINH, I KOTOPBIX HEOOXOIMMBI 3HAHMS,

YMEHHMSI U HaBbIKU, OpMUpPYEMBIE JaHHON y4eOHON AMCLIUIIIMHOM:

— b1.B.04 — «®usznyeckue METOIbI HCCIEIOBAHUI,

— B1.0.18 — «®u3uko-xuMHUECKHE METOIBI aHATIH3aY,

— b1.B.08 — «AHanu3 CI0XKHBIX 00BEKTOBY,

— Bb1.B.JIB.05.01 — «OcHOBBI aHa/IM3a OPTaHUYECKUX COCTUHEHHINY,

— Bb1.B.JIB.06.02 — «30paHHbI€ TJ1aBbl KOOPAUHAIIMOHHON XUMUN,

— BbI1.B.[IB.07.01 — «PeHTreHOCEKTpAIbHBIE METO/IbI AHAIIU3A,

— b1.B./IB.06.01 — «Teopus u npaktraeckoe npuinoxenue J11P».

CopepxaHne Kypca BXOJIUT B HEOOXOAMMBII MUHUMYM MNPOQECCHOHAIBHBIX 3HAHUI
BBIITYCKHUKOB XUMHUYECKOTO (QakynbTeTa. DyHIaAMEHTAIbHBIC TOHATUS W TPEJCTaBICHUS,
paccMoTpeHHbIe B Kypce «CTpoeHue BelecTBay, OyayT UCIONb30BaThes B Kypcax «Duznueckas
XuMus», «OpraHnueckass XUMHUsS», a TaKXKE BO BCEX CHEIKypcax, B KOTOPHIX HEOOXOIMMO
VUUTHIBATh CBEJAEHUS OO0 DOJIEKTPOHHOM U TPOCTPAHCTBEHHOM CTPOSHUHM XUMHYECKHX
coemMHEHUH. B codyeTaHuu ¢ ApyruMu TUCHUIUIMHAMU OOIIETO €CTECTBEHHOHAYYHOTO ITUKIIA
Kypc «CTpoeHue BelecTBay npu3BaH (OpPMUPOBATH Y CTYJCHTOB LIEJIOCTHYIO CUCTEMY 3HaHUH O
MPUPOJAE OKPYKAOIIETO MUPA.



I1l.  TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipomiecc OCBOCHHSI  TUCHUILTAHBI

HampaBjieH Ha (GOPMUPOBAHHE KOMIIETEHIUI

(amemenTOB crenyronmx kommeTeHuui) B coorserctBur ¢ ®I'OC BO u OIl BO no ganHomy
HarpasieHuto nmoArotoBku 04.03.01 «Xumusy», mpoduis: TeOpeTUIECKast U MPUKIIAIHAS XUMUS

IlepeyeHb MJIAHMPYeMBbIX Pe3yJIbTATOB 00yUYeHHs 10 JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTeHIIU

Komnerenuus

Nuaukaropsl
KOMIIeTeHIINH

PesyabTaTnl 00yyeHus

OIIK-3

CriocobeH npuMeHsTh
pacyeTHO-TEOPETUYECKIE
METO/BI JUTSl U3YYEHUS
CBOIICTB BEILIECTB U
IIPOLIECCOB € UX YYaCTHUEM C
UCTIOJIb30BaHUEM
COBPEMEHHOMN
BBIYUCITUTENIEHOW TEXHUKHU

OIIK-3.1

IIpumeHsieT TeopeTudecKue
U MOJYIMIIUPUYECKHUE
MOJIEJIU [IPY PELICHUH 33734
XUMHYECKON
HANpaBJIECHHOCTH

3HaTh: BO3MOXHOCTHU U TPAHUIIBI
MIPUMEHUMOCTU XUMUYECKUX
TEOpHUI; BaXKHEUIIINE
TEOPETUUECKUE MOJICIN U METO/IbI,
UCIIONIb3YEMbIE B XUMHH IS
OIpe/iesICHUs U aHaIu3a
POCTPAHCTBEHHOU 1
3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI, KUJIKOCTEH, U
KpHUCTAJUIOB;

YMeTh: UCTIONIB30BAThH CBEICHUS O
CUMMETPHUHU MOJIEKYJI U
KPUCTAIIJIOB [IPU aHATIU3e
B3aUMOCBS3E€M MEXKY UX
CTPOCHHEM U BaKHEHIIUMU
(DUBHKO-XUMUYICCKIMH
cBoOlicTBaMH; 0000111aTh
pe3yabTaThl U3yueHus (Pu3nuko-
XUMUYECKUX CBOMCTB BEILIECTB U
MpeJiaraTh UX HHTEPIPETAIUIO C
Y4€TOM TEOPETUUYECKOI0 armapara
(bU3MIEeCKON XUMHH;.

Baaners: pynnamMmeHTabHBIMU
TIOHSATUSAMH U MPECTABICHUIMU
COBPEMEHHOU TEOPUHU
XUMHUYECKOTO CTPOCHHS MOJIEKYI,
JKHUJIKOCTEN U KPUCTAJJIOB

OIIK-3.2

Hcnonb3yeT cranaapTHoe
MporpaMMHOE oOecrieueHue
IIPU pEIICHUH 3a/1a4
XUMHYECKON
HaNpaBIeHHOCTH

3HATH. B3aMMOCBSI3H MEXKITY
CUMMETpHUEN MOJIEKYJISIPHBIX
CUCTEM, X DJIEKTPUIECKUMH U
MarHMTHBIMH CBOHCTBaMU;
OCHOBHEIE COCTaBJISIONINE
MEKMOJIEKYIISIPHBIX
B3aMMOJECUCTBUH, 3aBUCHMOCTH
MEXy CTPOCHUEM U
BaKHEHIIMMHU (pU3HKO-
XHMUYECKUMU CBOMCTBAMU
KUJKOCTEH U KPUCTAIIOB; OCHOBBI
3JIEKTPOHHOTO CTPOEHUS TBEPABIX
TE€J U IIOBEPXHOCTEM.




OIIK-3

Criocoben PUMEHSTh
Pac4YeTHO-TEOPETUUECKHE
METOABI JJIsA N3YyUCHUA
CBOMCTB BEILIECTB "
IPOLIECCOB C UX y4aCTHEM C
UCTIOJIb30BaHUEM
COBPEMEHHOM
BBIYHCIIUTENILHON TEXHUKH

OIIK-3.2

Hcnone3yer  crangapTHOE
IIporpaMMHOe oOecredyeHue
pu peuieHUM  3anad
XUMHUYECKOH
HaIlpaBJIEHHOCTH

YMerh: onpenensaTb CTpPOCHHE
HECJIOKHBIX OPTraHUYECKUX
COCTMHEHUH 10 JAHHBIM (PU3HKO-
xumuaeckux metonioB (MK, KP,
Y®, macc - cnekrpomerpusi, AMP,
OI1P).

Baaners: npuemamu
OnpeJIeJICHUSI TOUCUHBIX U
MPOCTEUIIINX TPOCTPAHCTBEHHBIX
TPYIII U UCIIOJIB30BAaHUS METOJIOB
TEOPHH TPYIII JIsI OTIUCAHMS
MPOCTPAHCTBEHHOTO U
AJICKTPOHHOTO CTPOCHHS MOJICKYJI.
TEOPETUUECKUMU
MPEICTABJIICHUSIMU U HaBBIKAMU
MCIIOJIb30BAHUS PE3YJIHTATOB
KBaHTOBO-XMMHUYECKHX PACUCTOB
JUTSL TIPEJICKa3aHuU U
WHTEPIPETALNH dJIEKTPOHHO-
KoJieOaTeIbHO-BpaIlaTe/IbHbIX,
OIIP u SAIMP cniektpos;




V.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

TpynoeMKOCTh TUCHUIJIMHBI COCTABJIAET 4 3a4eTHBIX eqUMHHIBI, 144 4aca,
B TOM 4ncie 1,5 3aueTHBIX eIMHUIBI, 54 Yaca Ha YK3aMeH
N3 Hux peanusyercsi ¢ HCMOJIb30BAHNEM TMCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TeXHoJI0rui 144 yaca

®opMa NPOMEKYTOUYHOM aTTeCTAlUN: JK3aMeH (JUCTAHLMOHHO)

4.1 CopepxxaHue JMCUHUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHeM BHAOB Y4eOHBIX 3aHATHIl

KOJINY€CTBA AaKAACMHUYCCKHUX YaC0B

H OTBCACHHOI'0 HAa HHX

Buner yae6HOI paboThI, BKITIOYask CAMOCTOSATEIBHYIO paboTy
o0y4aroIuxcsi U TPYA0EMKOCTh (B yacax)
@DOopMBI TEKYIIEro
o KOHTPOJIS
No 3) KonTakTHas paboTa Ipenojaparess ¢ S ycneBaeMocTH,
i Pasnen nuciyIuinHbl/ TEMBI % 0By AIOIIAMICS E o ®opma 5
O S 5| TPOMEKYTOUHOM
59 aTTecTanuu
CeMuHapckue W3 Hux 5 = (no cemecmpam)
Koncynprammm | S
Jlexuuu (mpakTUYecKH | TMpaKTHYecKas +KCP =
€ 3aHITHS) MOJrOTOBKA @)
1 ATOMHO-MOJNIEKYJIIpHAs TEOPHs 6 1 B B 1 CoGecenoparme 1
CTPOCHHUS BEIIECTBA
2 OO011ast xapakTepuCTHKa METOJIOB 6 1 2 2 2 KP-1
’ HCCIIEIOBAHNS BEIECTBA Co0OecenoBanue 1
Tect-1
3. OCHOBBI TEOPUU TPYIIT 6 2 2 2 1 4 CoGecenopatie 2
4, DJIEKTPOHHOE CTPOEHUE MOJIEKYJL. 6 4 2 2 1 4 CobecenoBanue 2
5 B3anmoneiicTBre cBETA C BEMIECTBOM. 6 2 B B B CobecenoBanue 3
' ITonsipu3yemMocTsb.
6. Bpaienue Mmonexyn 6 2 2 2 2 CoOecenoBanue 3
7. Konebanus monexyn 6 4 2 2 1 3 CoOecenoBanue 3
8. Bo30yxneHHbIC COCTOSTHUS 6 2 2 2 2 CobecenoBanue 4




Buner yae6HOI paboThI, BKITIOYask CAMOCTOSATEIBHYIO paboTy
00ydJaronuxcs ¥ TpyJI0eMKOCTh (B Yacax)
DopMBI TEKYIIETO
o KOHTPOJIS
No 3 KonTakTHas paboTa Ipenojabaress ¢ & YyCIeBaeMOCTH,
/i Pasnen nuciIuIinHbl/ TEMBI % 0ByHAIOIIMHCS E o ®opma §
O $ 5| TPOMEKYTOUHOM
g9 aTTecTanuu
CeMuHapckue W3 Hux 5 = (no cemecmpam)
Koncynprammm | S
Jlexuun (mpakTUYecKu | TMpaKTHYecKas +KCP =
€ 3aHSITHS) MOJATrOTOBKA @)
9. MarnuTHbIE CBOMCTBA MOJIEKYJI 6 4 2 2 3 CobOecenoBanue 5
10. | DnexTponHoe crpoenue KITM 6 4 2 2 3 CobecenoBanue 6
11. | MexMoneKkyaspHble B3aUMOACHCTBUS 6 4 — — 2 YO
12. | CrpoeHue KuaKocTei 6 2 - - 2 YO
13 3HeKTp0HH0€VCTp06HI/IC TBEPAbIX TEI U 6 4 9 9 9 CobecenoBanue 7
MOBEPXHOCTEH
HToro yacon 36 18 38 JK3aMeH
4.2 Tl;ian BHeayIMTOPHOH CAMOCTOATEILHOMH Pad0ThHI 00YYAIOIIMXCSI 10 TUCHHUIJINHE
CamocTosaTenpHas pabota o0yJaronuxcs VuebOHo-
C Bun 3arpatsl Onenounoe METOAIHCCKOE
eMecTp Hazpanwue pa3aena, TemMbl CAMOCTOSTENEHOG Cpoku BpeeHn CpeCTBO obecrnieyeHue )
BBIITOJTHCHUS CaMOCTOSTCIIbBHON
paboThI (dac.) paGOTHI
CM. CIIMCOK
IToaroroBka k PpEKOMEH TyeMOi
1. ATOMHO-MOJIEKYJIIpHasi TEOPHs CTPOEHUS BellecTBa 1 Cobecenopanue 1
cobecemoBanmio Ne 1 JIUTEPATYPBL
(1,4,5,6)
2. O0m1as xapaKTepUCTHUKa METOJIOB UCCIIEIOBAHUS Honrorosxa k I1P-1 egg;g:mgﬁoﬁ
BEIIECTBA codecepopanmio N 1, 2 Cobecenopanue 1 HIETepaTypi?(l 2,9)
Pemenne 3agau [1P-1 -




CamocrosiTenbHas paboTa 00yJaronuxcst

VYuebHo-

METOINYECKOE
Bun 3arpatsl Onenoynoe
Cemectp HasBanue paznena, TeMbl . Cpoxu — obecrieueHne
CaMOCTOATCIIEHON BBITIOJIHCHUS BpeMeHH p A CaMOCTOATEILHOMI
paboThI (uac.) paGOTHI
NHTepakTuBHOE
03HAaKOMJIEHHUE C
OCHOBHBIMH Ollepa-
[USAMH CUMMETPHHU U Tecr 1, CM. CTHCOK
3. OCHOBBI TEOPUHU TPYIII 4 Cob6 5 | PeKOMeRIyeMoii
TUIINYHBIMHA obeceoBaHue nreparypsi (16)
TOYEYHBIMU
rpyIIaMu
CUMMETPUHU MOJIEKYIL.
Pemenue 3amau Ha
MTOCTPOCHHE
CUMMETPH30BaHHBIX CM. CHHCOK
4. DNeKTPOHHOE CTPOCHHUE MOJICKYIT MOJIEKYJISIPHBIX 4 CobecenoBaHue 2 | pexoMeHxyeMoii
opOuTanei. autepatypsl (1,7,16)
IloaroroBka k
cobecenoBannio Ne 2
[1P-2 CM. CITUCOK
6. Bpamienue mMonekys1. Uucto BpamarensHble cnektpsl  |Pemenue 3anayd I1P-3 2 Cob ’ 3 PEKOMEHIyeMOii
0b6€CeIoOBaHNE- auteparypsl (7-11)
N3yuenue paznena
«penieHrne KBaHTOBO-
MEXaHUYEeCKOMH CM. CITHCOK
3aa4u O TapMOHHU- €KOMEHTyeMOH
7. Konebanus MoJieKyIt a P 3 CoGecenoBanne-3 | P o
YECKOM JIUTEPATypHhI
OCIIILIITOPE» (3.9,12,16)

IloaroroBka k
cobecemoBannio Ne 3




CamocrosiTenbHas paboTa 00yJaronuxcst

VYuebHo-

JAHHOM THCIUIINHBI (Yac)

METOIIECKOE
Bun 3arpatsl Onenoynoe &
Cemectp HasBanue paznena, TeMbl . Cpoxu — obecrieueHne
CaMOCTOATEILHON BBIIIOJTHCHUSA BpeMeHH p A CaMOCTOSTEIbHOMN
paboThI (uac.) paGoThI
Pewenue 3amau no
otHecenno MO no CM. CITHCOK
HII Toueunoi I1P-3, PpeKoMeH TyeMoii
8. B030y»XIeHHBIE COCTOSIHHSI MOJICKYJT 2
TPYIIIIHIL. CobecenoBanue 4 JUTEPaTyphl
[ToaroroBka k (3:4.8,17)
cobecenmoBanuro Ne 4
Pemenue 3anay Ha
OTHECEHHUE CIIEKTPOB CM. CITHCOK
) CKOMCHIAYCEMOU
9. MarHuTHbIE CBOMCTBA MOJIEKYJT SAMP 3 CobecenoBanme 5 | P HHTepai};pH
Iloaroroska k (1,11,13)
cobecenoBanuto Ne 5
10.D11eKTPOHHOE CTPOEHUE KOMILIEKCOB MEPEXOTHBIX [Toaroroska K M. CITHCOK
6 No 6 3 CobecemoBanue 6 | pexomenmyemoit
METaJJIOB cobecenoBannio Ne nreparypsi (17)
Pemrenue 3amau [IP-4 CM. CITHCOK
11. MexxmoieKynsipHble B3aUMOICHCTBUS [ToaroroBka k 2 VO PeKOMeHTyeMOi
OK3aMEHY marepartypsl (1,3,13)
. [Toaroroska K CM. CICOK.
12. Ctpoenue XuaKocteu o 2 YO PEKOMEHTyeMOi
OK3aMCHY muteparypsi (1,13)
13. DIEKTPOHHOE CTPOEHUE TBEPBIX TEN U IMoaroToBka K CM. CIICOK
. 6 Noe 7 2 CoOecemoBanue 7 | pekoMeHIyeMoH
MTOBEPXHOCTEH cobecenoBannio Ne mareparypsi (15)
OO61mast TpPyA0€MKOCTh CAMOCTOSITETLHOM PabOThI IO TUCIUILINHE (4Yac) 30
Brogker BpeMeHH CaMOCTOATEIbHOH padoThl, MPe1yCMOTPEHHBbIH Y4eOHbIM IJIAHOM 1JIA 30




4.3 Copep:xaHnue y4eGHOro MaTepuaJia
Conep:kaHue pa3aesioB M TeM TUCIUTIIHHBI
1. ATOMHO-MOJIEKYJISIpHAsI TEOPHsI CTPOCHHS BEIIECTBA.

Crpoenue moneky. JJJIuHbI CBsI3eH, BaJICHTHbIE U TOPCUOHHBIE yIuibl. [loTeHIManbHbIe KpUBbIE
U [OTEHLUUAIbHbIE IIOBEPXHOCTU. OHEPrusi JAUCCOLMAIMM JABYXaTOMHOM MOJIEKYJIbl —
CHEKTPOCKOIMYECKask M XMMHUYECKas. DHEPrHs HyJIeBbIX KOJeOaHUM.

2. OO0mas xapakTepuCcTUKa METOIOB MCCIIEJOBAHNUS BEIIECTBA.

Hudpakiuonnsie MeToapl. CHEKTPOCKONMYECKHE METObl. XapaKTePUCTUKU H3ITYUEHUS:
JUIMHA BOJIHBI, YacTOTa, BOJHOBOE 4uci0. CHEKTpajbHblE JUaNa3OHbl. 3aceIEHHOCTb
BO30Y)XICHHBIX ypoBHEW. YpaBHeHue bonbumana. KauecTBeHHBI BHJ 3JIEKTPOHHO-
K0J1Ie0aTEIbHOTO U KOJIeOaTeTbHO-BPAIIaTeIbHOTO CIIEKTPOB.

3. OCHOBBI TEOPHUH TPYIIIL.
DNeMEHTbl CUMMETPHHU. [ 'pyIIIIbI 3JIEMEHTOB CUMMETPHUH.
Toueunsie rpynmel. [IpencraBmenue rpynm. HenpuBogumele mnpenctaBieHus. TaOmauibl
xapaktepoB. @opmyiibl npuBeaeHUs. OnepaTopbl IPOESKTUPOBAHHUS.
CummMmetpus 1 MaTpuuHble 1eMeHThl. [Ipsimoe npounsBeneHue.

4. DNEeKTPOHHOE CTPOEHUE MOJIEKYII.
Monekynsipabie opoutamm. Jueprus MO. Cummerpus MO. TTocTtpoeHne cuMMeTpH30BaHHBIX
MO wmonexyn H,O, NH3, CH,.
Nonuzamus monexyn. BeprukanbHbiid 1 annadaTHyecKuil MOTeHIMAIbI HoHU3auu. [IpuHiumn
O®panka—Konmona. Teopema Kynmanca. Hapymenuss Teopembr Kymmanca (penakcanus,
abdext Ana—Tennepa). DorornexTponHas cnekrpockonus. Matepnperamus @I3C Monexyn
H20, NH3, CH,.

5. BzaumoneiicTBue cBeTa C BEILIECTBOM.

NHTEHCHBHOCTD AMNONBHOTO M3JIydeHus. HHTErpam AunoibHOrO MOMEHTAa Iepexona.
JATONbHBIA MOMEHT MOJIEKYJIBL. [[UIIOIBHBIM MOMEHT U CHUMMETPUSL.

[Monspuzyemocth  MoJiekya. TeH30p MONAPU3YEMOCTH, DIITUTICOUJ  TOJSIPU3YEMOCTH.
CrexTpockonusi KOMOMHAIIMOHHOTO PACCESTHHUS.
6. Uwucro BpamaTebHBIE CIICKTPHI.

BpamarensHoe nBuxeHue mosieKkysda. MoMeHThl MHepuud. Tumbsl BOJYKOB. BpamarenbHbiit
CIIEKTp JKECTKOW JBYXaTOMHOM MOJIEKyJbl. Bpamarenbusie mnocTositHHble. OmnpeneneHue
MEXKBSJICPHOTO PACCTOSHUSA M3 BPALIATEIBHOTO CHEKTpPA. BiMsSHUE M30TOIMHOrO 3aMEIICHHUS.
[TornpaBka Ha HEXKECTKOCTH MOJIEKYJIBI.

BpamarensHbiii ciekTp cuMMeTpuuHOro Bomuka. Dddekt [tapka.
Bpamarensubie criektpel KP nuneiinbix Monekyn. CrnmHoBble 3¢ ¢dexkTbl. OpToBOAOPON U
napaBoopo1. Criektpsl Oz, CO, Na.

7. Konebanus Moeky.

CtpykTrypa ypoBHEH TapMOHHYECKOrO oOcHWUIITOpa. KauecTBeHHBI BHII COOCTBEHHBIX
byHKIMH. 3aBUCUMOCTh CHEKTpa TapMOHHYECKOTO OCHMIUIATOpPA OT MPOYHOCTU CBSI3H.
3aBUCUMOCTD CHEKTPA TAPMOHUYECKOTO OCIIIUIATOPA OT MACChl CBA3aHHBIX aTOMOB. BiusHue
AQHTapPMOHUYHOCTH.



Uucno konebaTeNpHBIX CTENMeHeH CBOOOJBI MHOTOATOMHOM MOJIeKydbl. HopmambHbie
koopauHatel 1 Marpuia ['ecce. Hopmanbabie konebanwst MoieKyisl Boabl U CO».

CummeTpusi HOpMalIbHBIX KoJieOaHWKW W wuHTeHcHBHOCTh mosioc MK wu KP. Ilpunnmm
anbTepHaTUBHOTO 3anpeTa. KonebaTenbHble CIEKTPhI, XapaKTEPUCTUYECKUE YACTOThI, 00IaCTh
«OTHeYaTKoB nanblieBy. Onpenenenrne cummeTpun MoJiekyibl o ganHbM MK u KP cnektpos.

KonebartenbHO-BpalaTeibHbIe CIEKTPhl. JIByXaTOMHbIE MOJEKYJbl. JIMHEHHbIE MOJEKYIbI.
CHUMMETpUYHbIE BOJTYKH.

8. Bo030yx/1eHHBIE COCTOSHUS MOJICKYIL.

XapakTepuCTUKH, Kilaccupukanys, 0003HadeHns: BO30yx1eHHbIX cocTosHui. Knaccudukanmys
AIIEKTPOHHBIX MEPeX0J0B. XpoMopopsl U ayKCOXPOMBL. BaTOXpOMHBIMH W THUICOXPOMHBIH
CIBUT.

CrekTpel D3JIEKTPOHHBIX MepexoAoB. VHTEHCHBHOCTh TIEPEXOJOB U IMpaBWiia OTOOpA.
DNEeKTPOHHBIN, CIUHOBBIN U (paHK-KOHOHOBCKHIA (hakTOphl. BUOpOHHBIE IEPEXOIbI.

Pa3zpereHHble 1 3anpenieHHbIe T—>T* Iepexo/Isl B MOJICKYe OyTaaueHa.

Jlromunecnennus. 3akoH  Crokca-Jlommens. IlpaBuno JleBmmnua. ®ochopecnennus,
rarpaMmsl S16JI0HCKOTO.

9. MarHuTHbBIC CBOMCTBA MOJICKYII.

D¢ddext 3eemana. YriioBol M COUHOBBIH MOMEHT. MarHuTHbBIE MoMmeHT. Marneton bopa.
JlapmopoBa npenieccusi. MaruuropezonancHas criektpockonust: 1P u AMP.

Crnektpsl DI1IP: g-akrop. ToHKas U CBEpXTOHKAsI CTPYKTypa CIEKTPOB.

Cnektppt  SAMP. Xumunueckuii caBur. HMHTeHcMBHOCTh curHana. CHHH-CIIMHOBOE
B3aumMo/eiicTere. MynpTumuieTHocTh curHaioB. KCCB.

10. SJICKTpOHHOC CTPOCHUC KOMIIJICKCOB MEPCXOAHBIX MCTAJIOB.

Teopuss  kpucrasummueckoro  mons.  KoMruiekcbl  CHilbHOrO M €1aboro  MOJs.
Crnexrpoxumnueckuil psaa. Marautasie cBoiictBa KIIM. CrieKTpbl 27€KTPOHHBIX MIEPEXO0B.

Crabunm3anus KpucTanaudeckuM moneM. I'uapatasie kommmaekcsl [M(H,0)e]". Hopmanbable u
oOpaleHHbIe ITTUHEIH.

Teopus mosns JIMrasoB.

Teopema SAna—Tennepa. [IposBnenus sa¢pdexra Ana—Tennepa B KIIM.
11. MexmoneKkynspHble B3aUMOJCHCTBUS.

OHeprus KoBaJeHTHOro B3aumozectaus. [lorenunan Jlennapa-/lxonca.

KYJ'IOHOBCKOC B3aHMOJECHCTBHE 3apSAKCHHBIX YaCTHUII. Hounbie KpuCTaJlJIbI. 3HCpI‘I/IH PCHICTKU.
ITocTostnHas Ma;[enyHra. 3J'ICKTpOCTaTI/ILICCKa$I CBO6OJIH8.}I SHEPTHUA MOHA 110 BOpHy, OHEPTIHUA
CcoJIbBaTallyy HOHA. 3aBHCHMOCTD pPacTBOPUMOCTU MOHOB OT HOJAPHOCTU CPCIbI. BOpHOBCKa}I
SHEPTUA AUITOJIA.

HoH-aumonpHoe B3auMOJICHCTBHE. I[I/IHOJ'IB-I[I/IHOJ'ILHOC B3aHMOJICHCTBUE. prC)IHCHI/Ie 110
BpAIICHUAM: SHEPTUA Keezoma. B3aHMO):[Cf/'ICTBHH, CBS3aHHBLIC C TTOJIAPU3YCMOCTBIO.

Hucnepcronnsie cuiibl. Ban-aep-BaanbcoBbl B3aMOAEHCTBUS.

Cunbl oTrankuBaHus. Ban-nep-BaanbcoBbl paamycel. IlnoTHas ynakoBka, W TeMmmepaTypa
TUIaBJICHHUS.

12. Ctpoenue KHUIKOCTEH.



OyHkus pacnpenenenus. Bogopoaueie cBsi3u. CTpyKTypa )KUAKON BOJIBI, «I1aMSITh» BOJIBI.

13. DIeKTPOHHOE CTPOCHHE TBEPIBIX TEJ.

Monenb cBOOOIHBIX JIEKTPOHOB: CIUIOIIHOM CIEKTp, INIOTHOCTh COCTOSIHUM, ypoBeHb DepMu.

3onbl B Kpuctamwe: ¢pynkuuu bioxa, 3ona bpummosna. [IpoBogHUKH, MOTYMPOBOIHUKU H

JUBICKTPUKH.

OpnnoMepHble cucTeMbl. 30Ha bpuittosHa i nonueHa. 30HHas CTPYKTypa LIMaHOIUIATUHATOB,

MMpOBOANMOCTD, IIJIOTHOCTDH COCTOSIHUH.

[IpuBenennbie 30HbI. [lailepiicOBCKOE MCKaK€HHWE B OJTHOMEPHOW IENOYKE. 3aCIIOHCHHBIE U
2,
HraxmatHelie CTonku [PtLg]" .

3oHHAas cTpyKTypa nmoBepxHOCcTH. AncopOius CO Ha moBepXxHOCTH MeTauia. Bzaumoseiicteue
MO c 30HOI: cxo0AcTBO M paznuuue ¢ B3aumozeicteueM B3MO-HBMO. AkTuBanmoOHHBIN
OGapbep xemocopOIuu. JlucconmaTuBHas aacopOoIus.

4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKUX 3aHATHH U J1a00PATOPHBIX padoT

Ne pazgena HaumenoBanue ceMuHapos, Tpyno- W3 Hux
eMKOCTD OueHOYHBIE |DopmupyeMbIe
n/m U TEMBbI MPAKTUYCCKUX U J'Ia60paTOpHLIX MpaKTU4CCKasn
(qac ) CpeZ[CTBa KOMIICTCHIIMU
JUCHUIUINHBI pa60T : IIOATOTOBKaA
1 2 3 4 5 6 7
I1P-1
1. 2 XapaKTepUCTUKU U3ITyUYECHUS 2 2 Cobeceno | OIIK-3
BaHue 1
OJIEMEHTbI CUMMETPHH Tecr 1,
2. 3 PHH. 2 2 Cobeceno | OIIK-3
TouedHbIE TPYIITBI CHMMETPHH
BaHue 2
CuMMeETpHS MOJICKYIISIPHBIX Cobeceno
3. 4 pY YP 2 2 29| onk-3
opOuTanei BaHHE 2
HNuTepnperanus
B aHII;TGI:)JII)H]I;IIX CIIEKTPOB IP-2,
4, 6 P p 2 2 Cobeceno | OIIK-3
TIOTJIOLICHHS U
BaHHe-3
KOMOWHAIIMOHHOTO PACCESTHUS
CuMMeTpHsi HOpMaJIbHBIX
KoJeOaHuil. AHan3 Cobeceno
5. 7 2 2 | OmK-3
KoJie0aTeIbHO-BpAATeIbHOTO BaHHe-3
CIIEKTpa.
Pa3peniennsle u 3anpenieHHbIe I1P-3,
6. 8 T—>T* mepexopl B MOJIEKYIe 2 2 CobGeceno | OIIK-3
OyTraaneHa BaHue 4
HNuTepnperanus CIICKTPOB
9 pripetal P Cobeceno
7. SAMP npocThIX OpraHU4YECKUX 2 2 OIIK-3
BaHHE 5
MOJIEKYJT
DIIEKTPOHHOE CTPOEHUE Cobecero
8. 10 KOMILIEKCOB IE€PEXOAHBIX 2 2 A OIIK-3
BaHHE 6
METAaJIJIOB
DJIEKTPOHHOE CTPOCHUE Cobeceno
9. 13 P p 2 2 19| onk-3
CTOTIOK I[HAaHOIIATHHATOB BaHHE 7




4.3.2. llepeueHb TeM (BOMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3y4YeHHe
CaMOCTOSITEJIbHOMH PadoThI CTY1€HTOB

Ne Tema 3anaHue Dopmmpyemas NIK
III1/11 KOMIIETEHIIUS
Pemtenne 3amau I1P-1.
1 19 ITpopaboTka  KOHTPOJIBHBIX BOIIPOCOB OITK-3 OIIK-3.1
' cobecemoBanus N 1 (cM. BOIIPOCHI TEKYIIETO OIIK-3.2
KOHTPOJIST).
OTpaboTKa HABBIKOB OMPEACICHUSA TOYCUHON
TPYIIITBI CHMMETPHH MOJIEKYJIBI. i OIIK-3.1
2 3,4 [IpopaboTtka KOHTPOJIbHBIX BOIIPOCOB OlIK-3 OIIK-3.2
cobecenoBanus Ne 2
Pemenue 3a7a4 o BpalllaTeIbHON
crekrpockonuu (ITP-2) i OIIK-3.1
3 6,7 [IpopaboTtka KOHTPOJIbHBIX BOIIPOCOB OlIK-3 OIIK-3.2
cobecenoBanus Ne 3
Pewenne 3amau Ha otHecenme MO x HII
TOYCYHOW TPYMIbl CHUMMETPHUH MOJICKYJIIBI )
4 8 (TIP-3). OIIK-3 OIIK-3.1
N OIIK-3.2
popaboTka KOHTPOJIBHBIX BOIPOCOB
cobecemoBanus Ne 4
Pemenue 3amau Ha OTHECEHHWE CIEKTPOB
SAMP OIIK-3.1
5 9 11K-
IMpopaGoTka  KOHTPOJIBHBIX BOIIPOCOB © 3 OIIK-3.2
cobecenoBanus Ne 5
[IpopaboTtka KOHTPOJIEHBIX BOTIPOCOB OIIK-3.1
6 10 cobecenoBanus Ne 6 OIIK-3 OIIK-3.2
OIIK-3.1
7 11 Pemenwue 3amnau (ITP-4) OIIK-3 OINK-3.2
[IpopaboTka KOHTPOJIBHBIX BOIIPOCOB OIIK-3.1
8 13 cobecemoBanus Ne 7 OTIK-3 OIIK-3.2

4.4, MeToauuecKkue YKa3zaHus 1o opraHv3anuuu CaMOCTOSITEILHOM paﬁoTI)I CTYAEHTOB

CamocrosTenbHas paboTa CTYIEHTOB, CBsI3aHHAsd C 3aKPEIUICHUEM TEOPETUYECKOTO
Marepuaia B BUJI€ PELICHNH 337a4 U OATOTOBKE K KOJUIOKBUYMAaM IIPOBOJUTCS BO BHEAYIUTOPHOE
BpeMs.

[Tpumeps! pelieHns: TUIOBBIX 3a/1ay MPEACTAaBIEHbl B PEKOMEHIYEMbIX YUeOHBIX MOCOOMSIX

¥ 3aJTaUHUKaX.

4.4. TIpumepHasi TeMaTHKA KypPCOBbIX PadoT (MpoeKTOB) (IPH HAJTUYMH)
BrimonHeHne KypcoBbIX pabOT He IITaHUPYeTCs




V. YYEBHO-METOANUYECKOE U TH®OOPMAIINOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI
a) OCHOBHAs JIUTepaTrypa

1. TIpaktukym no ¢usmueckoit xumun. PU3nUYecKue METOIbI UCCIIE0BAaHUS © yuel. mocodue / mox
pen.: M. S. MenbuukoBa, E. I1. Areesa, B. B. JIynuna. - M. : Akagemus, 2014. - 526 c.

2. Kanamaukos, H. II. Ilpaktukym mo pemeHuro 3amad mo obuiemy kypcy ¢usuku. OCHOBBI
kBaHTOBOH (u3uku. CtpoeHue BemniecTBa. ATomMHas u siaepHas ¢usuka / H. I1. Kamamaukos. -
Mockga : Jlanp", 2014. - Pexxum goctyna: 9bC "UznarenbcTBo "Jlansp".

3. JleBmmH JI.B. Ontuueckne METObI MCCIACAOBAHUSA MOJICKYJISIPHBIX CUCTEM: yuel. mocooue / JI.
B. JleBmuH, A. M. Canenkuii. - M. : U3a-Bo MI'Y, 1994 — Pexxum nocryna: 943 "bubanorex".

4. Ilupenscon B.I'. KBantoBas xumus. MoiieKynbl, MOJEKYJISpPHbIE CUCTEMbl M TBEpAbIE TEIA.
Vueb. nocodue.— M..BMMHOM. JlaGoparopusi 3nanuii, 2012.— 495 c. Pexum npocryna ObC
W31aTenbCTBa «JIaHby.

0) JOMOIHUTE/IbHAS JIUTEpaTypa

1. Ilentun, FO.A. OcHOBBI MOJIEKYJISIPHOH criekTpockonuu : yueb. nocodue / FO. A. Ilentun, I'. M.
Kypamiuna. - M. : Mup : bunowm. JlabopaTtopus 3nanuii, 2008. - 398 ¢.10 3k3.

2. Xaprurran U. Cummerpust rnazamu xumuka : Ilep. ¢ anrn. / Y. Xaprurran, M. Xaprutran.— M.
Mup, 1989.— 496 c. 3 3k3.

3. Kamprmio, B. M. Ctpoenue BemiectBa [DIEKTpOHHBINA pecypc]| : ydeOHoe mocobue / B. M.
Kawmpimios, E. I'. Mupomnukosa, B. I1. Tataypos. - 3-e u3a., ctep. - DIEKTPOH. TEKCTOBBIE JIaH.
- [b. m.] : Jlanb, 2018. - 236 c. - Pexxum goctyna: https://e.lanbook.com/book/105983. - ObC
"Jlanp". - Heorpanud. goctyi. - ISBN 978-5-8114-2313-2 : b. 1.

I) CHHCOK aBTOPCKUX MEeTOAMYECKUX Pa3padoTok:

5. Burkosckas H.M. OcHOBBI TeOpUH TPYI U €€ XUMUYECKHE TpUiIoKeHus: yued. nocodue / H.M.
Butkosckas, B.b. KoObrueB.— Upkyrck : Acnipunt, 2014. - 107 c.

)1) 0a3bl JAaHHbIX, I/IH(l)OpMaIlI/IOHHO-Cl'[paBO‘-IHbIe H MOUCKOBBIC CUCTEMbI

6. http://symmetry.otterbein.edu/index.html
AHTTION3bIYHBIN  00ydaomuid  pecype, TMO3BOJSIONINM  OCBOUTH TEXHUKY OINpPEEICHUS
TOYEYHOM I'PYIIbl CAMMETPHUH MOJIEKYJI, B TOM YHUCIIE ISl JOCTaTOYHO CIOKHBIX CHCTEM.

7. http://www.chem.msu.ru/rus/teaching/kovba-pupyshev/welcome.htmi
B.M. Kosb6a, B.WU. IlynbimeB J[ByXaTOMHBIE MOJEKYJbI: CHEKTPbl W MOJIEKYJSPHbIE
IIOCTOSIHHBIE.


http://symmetry.otterbein.edu/index.html
http://www.chem.msu.ru/rus/teaching/kovba-pupyshev/welcome.html

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCIHUIIVINHbI

6.1. YueoHoO-1a00paTopHOE 000py/10BAHNE!

[Tomermienus a1 NpoBeACHUS JEKIMOHHBIX U NPAKTUYECKUX 3aHATUH, YKOMIIJIEKTOBAaHHBIE
HE00X0AUMBIM 000pPYJOBAHUEM, & UMEHHO:

— ayJUTOPHH, OCHAIIEHHBIE MYJIbTUMEAUMHBIMU CPEICTBAMH, JUIS IPOBEJECHUS Ay TUTOPHBIX U
MPAaKTUYECKHX 3aHATUH aya. 5, 402, 426 00opynoBaHbl MyJIbTUMEIUHHBIME MTPOESKTOPAMH
(InFocus IN 105 (3D Ready), nacrenHbIMu 3KkpanaMu, HoyTOykamu Samsung NP 300T5A-
AOFRU.

— KOMIIBIOTEpHBIA Kiacc xumuueckoro (akymnprera (ayn. 209) obopymosan 12 IIK Intel
Pentium IV ¢ ycranosnenusiM makerom MS Office. IMmeeTcs jokaabHast CETh.

6.2. IlporpaMmmHoe obecnieueHue:

JInnensupyemoe I10:
— MS Excel B coctaBe MS Office - 2016

CB0001HO pacnpocTpaHsieMble POrPAMMBI:
— Firefly — nporpamma Heamnupudeckux pacueroB [Alex A. Granovsky, Firefly version 8,
www http://classic.chem.msu.su/gran/firefly/index.html];
— Molecular Modeling and Simulation Kit (MaSK) as Bu3yanu3samnuu pe3yibTaToB pacyeToB

Firefly, narnsanoro npeacraBieHus cTpoeHus Mosieky u Buaa MO.

6.3. TexHnueckue v JIeKTPOHHbIE CPeCTBA:

Bce unTaeMbie JEKIUU CONPOBOKIAIOTCS MPE3EHTAIMSIMH, IOCTYITHBIMHU JUISL CTYIECHTOB B
cucteme DMOC UT'Y.

[Ipy TMOATOTOBKE WILIFOCTPATHBHOTO MAaTepHaja HCIIOJIb30BaHbl IEPEUYNCICHHBIE BBIIIE
nporpammusie cpenctea — MS Office, Firefly, MASK.

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MN
B mpouecce wu3ydeHMs JOUCLUIUIMHBI HCIOJB3YIOTCA Kak TpaJuLUOHHBIE, TaK U

WHHOBAIIMOHHBIC TEXHOJIOTMH, aKTUBHBIC W HMHTECPAKTUBHBIC METOIBI U (GopMmbl oOyueHus. [Ipu
MIPOXOXKIICHUN AUCIUTUTMHBI «KBaHTOBast MEXaHUKay MPEyCMOTPEHBI:
1) nexuu ¢ npuMeHeHneM
a) TEXHOJIOTHI 00BSCHUTEITHHO-HIUTIOCTPATUBHBIX O0BSICHEHUH.
0) 00BACHUTEITHFHO-WJLTIOCTPATUBHOTO METO/Ia C AJIEMEHTAMHU TTPOOJIEMHOTO HU3JI0KCHHS;
B) pa300pa KOHKPETHBIX CUTYALIUH.

2) mpaKTUYEeCKHe 3aHATH, BO BPeMsl KOTOPBIX CTYJACHTAMH 3aKPETIISIOTCS HABBIKH PEIICHUS
3aJa4, CBSI3aHHBIX C MOJIEKYJISIPHOW CIIEKTPOCKOMHEH, 00pa3oBaHUEM KOHICHCHUPOBAHHOH (a3bl, a
TaK)Ke OIMCAaHWEM »JJEKTPOHHOTO CTPOCHHUS TBEPABIX Tell, Bo Bpems caadM KOJUIOKBHYMOB
00CYKIat0TCs BOITPOCHI JICKIIHH, IIPOBOIUTCS PEIIEHUE TUTIOBBIX M CUTYaIlMOHHBIX 3a/1a4;

3) camocrosiTenbHas paboTa CTYACHTOB, BKIIOYAIOMIAsl ITOATOTOBKY K MPAKTHYECKHM
3aHATUSM B opMe M3yUEHHUS] TEOPETUYECKOr0 MaTepuasa JeKIUN U aHaJIh3a TUIOBBIX PEIIeHUH ¢
HCIIOIB30BaHUEM cpencTB TabmuuHoro nporeccopa EXCEL, moarotoBky K TekymieMy KOHTPOIIIO
yCIeBaEMOCTH;



4) KOHCYJIBTUPOBAHHME CTYJEHTOB [0 HU3Y4a€MbIM TEOPETUYECKUM M NPAKTHUECKUM
BOIIPOCAM.

K axmusnvim ghopmam o6yyenus OTHOCATCA:

— KoHTposibHBIE BONPOCHI M MHUHHU-IUCKYCCHUM B XOJE H3JI0KEHHS JIEKIIMOHHOIO MaTepuaa.
Takue «cnoHTaHHBIE» OOCYKIeHHS (HAQ caMOM Jielie, KOHEYHO K€, IUIAHUPYEeMBbIe)
CIOCOOCTBYIOT TIOCTPOCHHUIO CBSI3€H MEXAY pa3IMYHBIMH YacTSIMH YHTAaeMOTO Kypca u
(bOopMHPOBAHHUIO [IEIIOCTHOW KaPTHUHBI Kypca B LIEIOM.

— TI'pynmoBoe 00CyXIeHHE CIIOKHBIX BOINPOCOB Kypca M THUIIHMYHBIX OLIMOOK NPH BBINOJIHEHUH
IIPOBEPOYHBIX pPaboOT.

HaumeHoBaHue TeM 3aHSTHI ¢ HCIOJIL30BAHMEM AKTHBHBIX GOpM 00yUeHHs:

dopma / MeTtoapl Koil-Bo
Tema 3anaTusa Bun 3anarusa WHTEPAKTUBHOT'O HACOB
oOyueHus
cobecenoBanue /
1 XapakTepUCTUKU U3ITydeHUs MPaKTHY. 2
TPYNNOBast TUCKYCCHS
5 DNEeMEHTH CHMMETPUH. - cobecenoBanue / 5
ToueuHple rpynnbl CHMMETPUH p TPYNIoOBast TUCKYCCHS
3 CHuMMeTpHs MOJICKYJISIPHBIX - cobecenoBanue / 9
opOuTanei p TPYNNOBast TUCKYCCHS
WNHutepnperanus
BpaIlaTeIbHbIX CIIEKTPOB cobecenoBaHue /
patt p MPaKTHY A 2
IIOTJIOIIEHHS U TPYIIIOBAst TUCKYCCHS
KOMOMHAIIMOHHOTO pacCesiHUs
CumMMeTpusi HOpMaITbHBIX
KosjeOannii. Ananus DAKTI cobecenoBanue / 2
KoJe0aTenbHO-BpaIIaTeNbHOTO p TPYMIOBast TUCKYCCHS
CIEKTpa.
Pa3periennsle u 3anperieHHbIE
« cobecenoBanue /
T—>T* MIEPEXO0/IbI B MOJIEKYJIE MIPaKTHY 2
TPYMIOBas TUCKYCCHS
OyTraaueHa
HNurepnperanus CrieKTpoB
PP P cobecenoBaHue /
SAMP npocThIX OpraHM4EeCcKuX NPaKTUY 2
TPYIIIOBAst TUCKYCCHS
MOJICKYIT
DJIIEKTPOHHOE CTPOEHUE
cobecenoBanue /
KOMIIJIEKCOB MEPEXOTHBIX MPaKTUY 2
TPYMIOBAas TUCKYCCHS
METAIIOB
DJIEKTPOHHOE CTPOCHUE CTOMOK
MPaKTUY KOJUIOKBHYM 2
LIUAHOIIATUHATOB
Hroro yacos 18




VII1.OOEHOYHBIE MATEPHAJIBL U151 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALLUU

Marepuanbl [1Jisi NpPOBeJeHMs] TeKYyllero M IPOMEKYTOYHOI0 KOHTPOJIA 3HAHMH
CTY/IeHTOB:

N Komnerenimu,
(V)
\0 Bua korTpons KonTponupyembie TeMbl (pa3aessl) KOMITOHEHTBI KOTOPBIX
it
KOHTPOJIUPYIOTCS
Brinonnenue ATOMHO-MOJIEKYJISIpHAS TEOPHUS
MMHUCbMEHHOU CTPOEHHUS BEILECTBA OIIK-3
MIPOBEPOYHON pabOTHI OO0m1as XxapakTepUCTHKA METOJIOB
(ITP), cobecenoBanue MCCJICI0BAHUS BEIIECTBA
Brinmonnenune I1P
' OCHOBBI TEOpUU TPy OIIK-3
cobecemoBanme
TecT, cobecegoBanue DJIEKTPOHHOE CTPOEHUE MOJIEKYJT OI1K-3
Brimonnenue I1P, Bpawmenue monexyn. Hucro OIIK-3
CobecenoBanue BpalllaTeIbHbIE CIEKTPbI
CobecenoBanue KonebGanus monekyn OIIK-3
Brimmonnenne I1P
' Bo30y:x/1eHHbIE COCTOSTHHS MOJIEKYJI OIIK-3
cobeceoBanue
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JemoHcTpannoHHblii BapuanT ITP Ne 1

1. XapakrtepHas mojoca TOIJIONIEHUS aJKUHOB, CBsi3aHHass ¢ kojebanunem C—H cBs3y,
-1 o o
pacnonoxkeHa B oOmactu 3300 cm ~. PaccuuTaiiTe IIMHY COOTBETCTBYIOIIEH BOJIHBI A B
HaHOMETpax.

2. JlnuHa BOJHBI, MOIJIOIIAEMON TNpH HEKOTopoMm mepexoxae, cocraBiser 500 M. K kakomy
CIIEKTPaJIbHOMY JAMana3oHy OTHOCHUTCS 3TOT mepexoa? Haliaure 1y HEro BOJHOBOE YHCIIO,
YaCTOTY U DHEPTUIO Nepexoaa B KK/ MoJIb.

-1
3. UacroTa «HOXHUYHOTO» KOJEOAHUS MOJICKYJIbI BOJBI pacrojiokeHa B oOmactu 1650 cM .
Paccunraiite AIMHY COOTBETCTBYIOIIEH BOTHBI A B HAHOMETpaX.

JNemonctpannonHblii Bapuant TP Ne 2

1. BpamarensHblil CIEKTp BrF cocrout u3 CepUU SKBUIWUCTAHTHBIX JIMHUHN, PACIOIOKEHHBIX
1 o

Ha paccrostauu 0,71433 cm ~ apyr ot nmpyra. Paccuuraiite BpamaTeiabHYH MOCTOSIHHYIO B.

Haiigure nuny cBsizu B Monekyne. Onpenenute BOJIHOBOE YUCIIO a7 epexoqa J = 9 —J =10.

2. Bpawmarenstas nocrosunas H Cl pasra 10,5909 cm . Yemy pasro B as H¥'Cl u 2D*CI?




Tpu nmocnenoBaTeNbHBIE TUHUH BPAIATEILHOTO CIEKTPA MOJICKYITBI H®Br ma6monarores npu
84,544, 101,355 u 118,112 oM Onpenenure, KakuM nepexonam J — J° OHU COOTBETCTBYIOT.
Brraucaure B u D.

BpamarenbHbiii criekTp H'| cocrout us3 CepUH SKBUAMCTAHTHBIX JIMHUI, PacIOIOKEHHBIX Ha

-1 o o
paccrositauu 12,8 cM ~ apyr ot apyra. Paccumraiite BpamartensHyo noctosiHHylo B. Haiigure
JUIMHY CBSI3U B MOJICKYJIE.

JemoncTpannonHblii Bapuant ITP Ne 3

Paccmorpute MO Monekynbl dopmanbaeruaa. Haitnure n, m u % MO, onpenenure, K KaKUM
HII Toueunoli rpynmnbl OHU OTHOCATCS. ByneT Jn paspeleH win 3anpeiieH N«—m* nepexon B
3TOM MoJeKye?

JemMoncTpanuoHnblii Bapuant I[P Ne 4

Paccuuraiite SHepruro B3ammoeiicTBus (B Kkaia/moinb) monoB Na' u ClI” Ha paccrosHmu
MOHHBIX paguycoB (2,76 A) B Bakyyme, Gensone (g = 2,3) stanone (¢ = 24,3), Boje (¢ = 78,5).

JusnekTpuyeckas IPOHULIAEMOCTh BAKyyMa paBHA 8,854-10 1% Kn? Tox P mt

Onennre sHepruro coibBaranmn NaCl mo Bopuy B Bome (¢ =78,5) u anerone (g=21).
[pumute nounsle paguycs Na* u ClI pasasivu 0.095 1 0.181 uwm.

YienbHas TEIUIOTa TUIABJICHUS TBEPJAOTO aproHa cocraBiseT 29,48 kJDK/Kr, a ynenbHas
teriota kunenus — 163,5 x/[x/kr. Ha ocHoBanuu mpaBmna TpyToHa OleHUTE TeMIEpaTypy
KHIICHUSA )KUJKOI'O aproHa.

JleMOHCTpPAaLMOHHBI BapuaHT TecTa Nel

Onpenenure TOYEUHYIO TPYMIy CUMMETPUM MOJIEKYJbl 3TaHa B 3aCJIOHEHHOW KOH(OpMAaIIUH.
JI1 HaxOXKIAEHUS SJIEMEHTOB CUMMETPHUH UCTIONb3ylTe nporpaMmmy MASK.

Bonpocsl 1151 codecenoBanusi Ne 1

ATOMHO-MOJIEKYJIIpHAsi TEOPHS CTPOCHHUS BEILIECTBA.
OO11ast XapakTepHUCTHKA METOIOB UCCIIEI0BAaHUS BEIIECTBA.

Crpoenne Mmonexkyi. JInuHBI CBA3€H, BaJCHTHBIE W TOPCHUOHHBIE YIibl. OXapakTepusyure
topcuoHHbIe YTIbl Cl-C-C-Cl ans ycroitunBbix kKoHpOpMaruii 1,2-auxmopaTaHa.

[Tpubmmxenne bopHa-OnnenrediMepa. [lorennumaneHble  KpuBble. CHIEKTPOCKOMHMYECKast
SHEPTUSL AUCCOLMALNU JIIByXaTOMHOW Mojekynbl. [locTpolitTe Ha ogHOM Tpaduke
NOTeHIMaIbHbIE KpuBble auccouuanuu monekyn H2 (Eaucc = 451 xJx/mons), F2 (Equce =
451 xJIx/mons), u HF (Equcc = 451 x>x/monb). 3HaueHHs] paBHOBECHBIX JTMH CBS3U HAWIUTE
CaMOCTOSITENIBHO.

XuMudecKast SHEPTUS TUCCOIUAIIMN JIBYXaTOMHOMW MOJIEKYJIbl. DHEPTHUs HYJEBBIX KOJICOAHMIA.

[TorennuanpHble ToBepxHOCTH. Kak Oyaer Beirmsgeth [IIID nmias Monekynsl BOJIBI, €CIU
cunTath, uTto o0a paccrosuus O-H Bcerma paBuel npyr apyry? Kakoa pa3mepHOCTBH
TUINEPIIOBEPXHOCTHU I MOJIEKYJIBI BOJIBI B 001IIEM cirydae?

Hudpaxnuonnsie Meroabl. [louemy MoJekyily HEBO3MOXKHO HCCIEI0BaTh MOJ MHUKPOCKOIIOM?
Yro  wuccneayloT ¢ IPUMEHEHHWEM  PEHTIeHOCTpyKTypHoro  aHanu3a?  Kakwue
9KCHEPUMEHTAIbHBIC U TEOPETUUECKUE CIOKHOCTH MPU 3TOM BO3HUKAIOT?



10.

KakoBel mpenmyiecTBa ra3oBoil anekrpoHorpaduu? Kakoil yimHe BOJHBI COOTBETCTBYET
SHEprus JIEKTPOHA, pa3roHseMoro npu pazHoctu norennuanos 10000 3B? 50000 >B?

KakoBbl npenmytiectBa HeliTpoHorpadguu? UYTo mpensTCTBYyeT MOBCEMECTHOMY MPHUMEHEHUIO
3TOro Merona’?

Cnektpockonuueckue MeToabl. UYTo  oTiMYaeT  CHEKTPOCKONMUYECKUE  METOABl  OT
TG PaKIUOHHBIX ?

XapakTepUCTUKU M3JIy4YEHHUs: JJIMHA BOJHBI, 4acToTa, BOJHOBOE 4HCJO0. CHekTpalibHble
JUaIa30HBbl.

3aceneHHOCTh BO30YKIEHHBIX YpoBHEH. YpaBHeHuwe bonbimana. KauecTBeHHBIH BUJ
ANIEKTPOHHO-KOJIE0ATEIbHOTO U KoJiebaTeNnbHO-BpalareabHoro crnektpoB. [louemy s
KoJIe0aTeIbHO-BPALIATeIbHBIX ~ CIIEKTPOB  XapaKTepHO HAIWYHWe JBYX BETBEH, a A
3IEKTPOHHO-KOJI€0aTEIbHBIX — TOJIBKO OJHOM?

BonpocsI 1151 cobecenoBanust Ne 2

DNEKTPOHHOE CTPOeHUE MOJIEKY. DOTOIIEKTPOHHAS CLIEKTPOCKOIUSL.

Ocnosnble npubmpkenus meroga MO JIKAO. Monekynsipasie opoutanu. DHeprust MO.

Cummerpuss MO. Iloctpoenue cummerpuzoBanHbix MO  wmonekynsr HO. ®opmyna
npuseneHus. OnepaTopbl IPOEKTUPOBAHUS.

[Toctpoenne cummerpuszoBanHbix MO monekynbl NHz. Kakast Toueunas rpymnmna cooTBETCTBYET
mosiekyne ammuaka? Kakum HII Toueunoit rpynmnel orBeuaror AO aroma aszora? Kak
3aMMIIyTCA XapakTepbl MPUBOIUMMOro mIpeiacTaBieHus s Tpex AO aromo Bojpopoaa? Ha
kakue HII pa3OuBaetcs nanHoe npuBoanMoe npeacrasienue? [loctpoiite cuMMeTpU30BaHHbIE
nuHeiHble KoMOnHanuu AO aToMOB BOJIOpO/ia. BBIMOIHNUTE OPTOrOHATN3ALMIO BEIPOKICHHBIX
MO no [Imuary. Kakoro nopsaka ciegoanus MO ciieyer 0XXuaaTh, ICXOA U3 UX y3JI0BOU

CTPYKTYpHbI?

IToctpoenne cummerpuszoBanHbix MO Monekynsl CHa. Kakast Toueunas rpymnmna cooTBETCTBYET
mosiekyne MmeraHa? Kakum HII Toueunoii rpymnmbl orBewaror AO atoma yriepona? Kak
3aMMIIYTCA XapakTepbl IPUBOJUMOrO IpeacTaBieHus Ui 4eTbipex AO atomoB Bogopona? Ha
kakue HII pazbuBaercs nanHoe mpuBoAMMOE TmpencraBienne? KakoBa MakcuMmaiibHas
KpPaTHOCTb BBIPOKJIEHUS YPOBHEH B MOJIEKYJIe MeTaHa?

Nonuzanus monexkyn. BepTukanbHbli 1 annabaTHYECKUil MOTEHIMAIbI HoHU3auu. [IpuHnummn
O®panka—Kongona. Teopema Kynmanca. Hapymenuss teopembl Kynmanca (penakcauus,
abdext Ana—Temnepa).

®oroanekTponHas cnektpockonus. HMurepmperamus ®OC wmonexkyn HO, NHj;, CHa.
OO0BsicHuTe KOMMYECTBO U (hopmMy HaOII01aeMbIX TIOJIOC B criekTpax. Monuzaruei ¢ kakux MO
00ycIoBIIeHa KaXKaasi U3 Mojaoc?

Bonpocs 1st codecenoBanus Ne 3

KonebarenbHas, BpamarenbHas U KojeOaTenbHO-BpaliaTeIbHast CIEKTPOCKOIIUS
NHTEHCUBHOCTh JMMOJBHOTO M3JMy4YeHUsa. HHTerpan AMMOJBHOTO MOMEHTA Iepexoa.
JATOIbHBIA MOMEHT MOJIEKYJIBL. /[UIOJBHBIM MOMEHT U CUMMETPUSL.

[Tonspuzyemocts Mosekya. TeH30p MOMAPU3YEMOCTH, DIUIMIICOMJ  IOJIIPU3YEMOCTH.
CriekTpocKonus KOMOMHAIIMOHHOTO PACCEsTHHUS.



10.

Yucto BpamaTCJIbHbIC CICKTPLI. BpamaTenbﬂoe ABUIKCHUC MOJICKYJI. MomeHTHBI HUHCpLUU.
Tunsl BOUKOB. BpamiaTenbHbld CHEKTpP >KECTKOW JBYXaTOMHOM MOJEKYJbl. BpaiarenbHbie
IIOCTOSAHHBIC. OHpeHeHGHI/IC MCXKDBAACPHOI'O paCCTOAHUA U3 BPpAIaTCIIBHOTO CIICKTpPA. Bausuune
M30TOIHOTO 3amenieHus. [lonpaBka Ha HEXKECTKOCTh MOJIEKYJIBI.

BpamaTensHplii CIEKTp CUMMETPUYHOTO Bomuka. Dddext Ilrapka.

Bpamarenpabie criektpbl KP nunelnbix Monekyn. CrmHoBble 3¢ ¢dekThl. OpTOBOIOPOS H
napaBogopoi. Crexktpsl Oz, CO7, Na.

Konebanus monekyn. CTpyKTypa ypoBHE rapMOHHUECKOTo ocluusTopa. KauecTBeHHBIH BUA
COOCTBEHHBIX (D)YHKIMH. 3aBUCHMOCTH CIIEKTPa TAPMOHUYECKOTO OCHMIIISATOPA OT MPOYHOCTH
CBS3H. 3aBUCHUMOCTH CIIEKTpa FapMOHHYECKOrO OCIMULISTOPAa OT MAacChl CBSI3AHHBIX aTOMOB.
BnusiHue aHrapMOHUYHOCTH.

Yucno konebarenbHBIX cTereHed CcBOOOABI MHOIOATOMHOW MoJieKynbl. HopwmanbHbie
koopauHatel 1 Marpuia ['ecce. Hopmanbabie koebanwsi MOIeKybl Boabl U CO».

CummeTpusi HOpMalbHBIX KoneOaHud M wuHTeHCMBHOCTh mnonoc WK wu KP. [punnun
albTEpPHATUBHOTO 3arpeTa. KonebaTenbHble CIEKTPhI, XapaKTePUCTUUECKUE YaCTOTHhI, 001aCTh
«OTHeYaTKoB nanbliey. Onpenenenne cumMmmeTpun MoJekyisl o ganHbM MK 1 KP cektpos.

KonebaTenpHO-BpamaTeIbHbIE CIEKTPHI. [[ByXaTOMHBIE MOJCKYJbl. JIMHCHHBIE MOJIEKYIIBI.
CumMMeTpUYHbIE BOTUYKH.

Bomnpocsl 1191 codecenoBanus Ne 4
Bo30y:x1eHHBIE COCTOSTHUS MOJIEKYIL.
BosmoxxHble (OpMBI U B3aMMHOE PACIONOKEHHE MOTEHI[MAIBHBIX KpPUBBIX OCHOBHOTO H

BO30YXKIEHHBIX cocTOsSiHUI. HecBsizaHHbIE BO30YXJAEHHBIE COCTOSHUSA. XapaKTEepPUCTUKU
COCTOSIHUH (CTPYKTYpa, CIIMH, MYJIbTUIUIETHOCTh, BPEMs KHU3HH).

Knaccugukanus cocTossHUH 110 3HEPTUU, IO CUMMETPUH, 110 3anoiaHeHno MO.

O6o3HaueHusi BO3OYXIEHHBIX cocTosHuU. Kiaccupukanuss COCTOSHUI —JBYXaTOMHBIX
Mmonekyn. Kiaccuduramms cocTossHUA MOJEKyasl Bogoponaa. Kakoil TepM COOTBETCTBYET
cocTosiHUIO (15G42PpGg) Mostekysl Bogopoaa?

Knaccugukaius 37eKTpOHHBIX MEPEXOJI0B.

Knaccugpukamuss Mammkena. B gem ommmune N—Q mepexomoB or N—V mepexomos?
Hapucyiite cooTBeTCTBYIOILIME MOTEHIMAIbHBIE KPHUBBIC, MPEICKAXKUTE pazauuue B ¢opme
COOTBETCTBYIOIINX MOJIOC 3JIEKTPOHHO-KOIE0AaTEIFHOTO CIIEKTPa.

Knaccugpukanuss Kama. OcCHOBHbIE THIBI 3JEKTPOHHBIX mepexonoB. K kakomy THILy
knaccuukanuu MairukeHa OTHOCITCS N—7* U T—>7™* B MoJIeKyne ¢popManbaeruma?

[Toxaxkute, 4TO0 B pe3ynbprare N—1* mepexoma B MoJekyie (opManbiaeruaa oopasyercs
1
cocrosiHue ~Aj. Kakoe coctosiHne oOpasyercs B pe3yibrare U m—>n* nepexosa ?

Xpomohophl 1 ayKCOXPOMBI. BaTOXpOMHBIN U TUTICOXPOMHBIH CIIBUT.

CrekTpbl 3JIEKTPOHHBIX IEpexooB. VIHTEHCHBHOCTh NIEPEXOJI0OB W IMpaBWia OTOOpa.
Paccmorpure uHTErpain [¥ n¥,dt, BblIENHUTE ANIEKTPOHHBIN, CIUHOBBIA M  (ppaHK-

KOHJIOHOBCKHUH (akTopsl. [Touemy B pe3ynbraTte N—7* mepexoja B MoJieKyie Gopmaibaeruia
1
oOpa3zyercs cocTosiHue ~Aj, a He “Ay?

Pa3peniennble U 3ampelieHHble T—>T* mepexoAbl B Moyiekyje OyraaueHa. B xakom ciydae
UHTETpaJl JUIOJBHOTO MOMEHTa Iepexoia OTIWYeH OT Hyisa? byner nm paspemieH wiu



3amnpeneH N—n* nepexona B Mojekyie ¢popmanpaeruaa? [louemy oH Bece-Taku HaOMr0aeTCs B
criektpe? YUto Takoe BUOPOHHBIE TIEPEXOIbI?

Bonpocsl a5 cobecenoBanusi Ne 5

MaruutHble CBOMCTBA MOJIEKYJI

1. Dddexr 3eemana. YrioBoi U CIMHOBBI MOMEHT.

BeIBeiiTe KOMMYTAITMOHHBIC OTHOIICHHS MKy OIepaTopaMH MPOSKIMA YIIIOBOrO MOMEHTA.
[TokaxkuTe, 4TO KBaJpaT yriioBOro MOMEHTA U Jito0asi ero KOMIIOHEHTa MOTYT OBITh U3MEPEHBI
OJIHOBPEMEHHO. UTO 1Ipu 3TOM OYJET U3BECTHO O JIBYX APYTHUX COCTABJISIOIIMX ?

Uro siBnsieTcsi COOCTBEHHBIMU (DYHKITUSIMU ¥ COOCTBEHHBIMH 3HAYCHUSIMHU OTIepaTOpa MPOCKIIUN
yrJIoBOro MoMeHTa Ha z? Yto sBisercss COOCTBCHHBIMH (YHKIHMSIMH M COOCTBEHHBIMH
3HAUEHUSMHU OIlepaTopa KBajpara yrioBoro mMoMmeHra? KakoBa KpaTHOCTH BBIPOXKICHHS IPH
3aganHoM |? Yemy paBHa BeTHUUHA S? s 3JIeKTpoHA?

2. MarauTHbIil MOMEHT.

['upomarnutHoe oTHomeHue. MarnetoH bopa. SlnepHblii MarHeTOH, €ro BeJIMYMHA IS A1pa
1
H.

3. Jlapmoposa mpeueccus.

Yacrora sapMopoBOM mpeueccud. [[Ba moaxona K HM3MEPEHUIO PE30HAHCHOW YacTOTHI.
CpaBHUTE  XapakTepHbIE  YaCTOThl  JJIEKTPOHHOIO M MPOTOHHOIO  pPE30HAHCA.
Maruurope3onancHas cnekrpockonus: JI1P u AMP.

4. Cnektpsi OIIP.

KakoBa TunMuYHas BeIMYMHA pACIICIJICHUS SHEPreTHYEeCKOro YPOBHS 3JEKTpPOHA 0]
neiicteuem nonst 0,33 Tn? KakoBo mpu 3TOM COOTHOIIEHHE 3aCEICHHOCTEN YPOBHEH IIpH
KoMHaTHOW Temrieparype? [louemy Bce-Taku ymaercs HaOmoaarh crekTpsl DIIP? Yro Takoe
CIHMH-PELIETOYHAs peslaKkcarus?
g-®akrop. Uem 00BACHUTH, BO MHOTHUX ciy4asx ¢-gaxtop Onm3ok k Benuuuue 2,00232 s
CBOOOHOIO IeKTpoHa?
ToHKast U CBEpXTOHKasl CTPYKTypa CIEKTPOB.
Yem oOycnoBneHa TOHKas CTpykTypa cnekTpoB OIIP? Ckonbko nuHMHA OyJeT B CIEKTpe s
Mn?* (®Ss12)? Jlnst Fe* (°Dy)?
Yem obOycnosneHa CTC cnektpoB OIIP? Kakue sapa uaimie Bcero BBICTYHNAIOT B KauecTBe
uctounuka CTC? Ilpeackaxure CTPYKTypy CHTHaja aHMOH-paJuKaja IMKIOOKTaTeTpacHa.
KakoBo OIKHO OBITH COOTHOILIIEHUE MEKIAY HHTEHCUBHOCTSIMU MTUKOB?
[Tpoananu3upyiite criekTp HU3KOro pasperrenus paaukana (CH,OH). I'me npeumyinecTBeHHO
JIOKQJIN30BaH HECMApEeHHbIM 2IeKTpoH? Ha oOcHOBaHMM 4ero chenaH TakoW BbIBOA?
[Mpenckaxute Bun cnektpa (CH2,OH) mpu BeICOKOM paspelieHud. Byaer jau CriekTp aHuOH-
panukana OyTajueHa MPeACTaBIE€H TPUIUIETOM KBHHTETOB WJIM KBHUHTETOM TpUILIeTOB (Bun
MO Oyranuena paccMaTpHuBalics HaMU HEOJHOKPATHO)?

5. Conektpsl SAMP.

Xumuyeckuit ciBur. Uem o0ycCIIOBIEH XMMHUYECKHM cIBUT curHana? PacmosioxuTe B Mopsjke
Bo3pacTaHus x.c. ortHocutenbHo TMC: OeH3on, wuKiIorekcad, 1,4-IUMOKcaH, aleToH,
JUMETHIICYNIb()OKCU, TPUXIIOpOAIeTaTIbACT U],

Kak 3aBucur BenmnumHa X.c. OT paboueil wactorel? Iloyemy /Uii XMMHYECKOTO CJABHIa
WCITOJIB3YIOTCSI TAKHE €IMHMIIBI, KaK M.J.7

HNuTeHcuBHOCTh curHana. CIMH-CIMHOBOE B3aUMOJIEHCTBUE U MYJIbTHIUIETHOCTH CUTHAJIOB.
[Ipenckaxute Bua SAIMP-cnekTpa sTaHosa.

KOHCTaHTBl ~ CIMH-CIIMHOBOTO  B3aUMOJICHCTBUS,  I'€MHMHAJIbHBIE,  BHUIMHAIBHBIE WU



nanpHoAeicTBytone KCCB. B wem m3mepsitorcss KCCB? Kak onu 3aBucst oT paboueii
yactoThl? [Ipumenenne KCCB miist ananuza CTpyKTYpHI.

Bonpocsl 151 cobecenoBanust Ne 6

3H€KTpOHHOC CTPOCHUC KOMIIJICKCOB MECPCXOAHBIX MCTAJJIIOB

CBsi3b CHMMETPHHM OKTad[pa M TeTpadapa ¢ cummerpueil kyba. Cummerpusi d-AO
LEHTPAJIbHOTO aToMa.

Teopust kpuctajuiMueckoro mnois. BenumuumHa pacuieruieHus A B pa3IUYHOM OKPY>KEHHUH.
[Touemy pacuiernyieHue B MoJje TeTpajdapa BIBOE MEHbIe, 4yeM B mnosie kyba? Kak u3meHHUTCS
KapTHHA ypOBHEW NpH yJaJE€HUU OJIHOTO M3 JIMTAHIOB OKTadapuueckoro komruiekca? Ilpu
nepexo/ie K MIOCKOKBaIPaTHOMY KOMILIEKCY?

Kommuiekcsl cunpHOro u ciaboro mois. CrnekTpoXuMUYecKuil psii. MarHuTHble CBOWCTBa
KIIM. B kakux ciyyasix oOpa3yroTcs BHICOKOCIIMHOBBIE M HHU3KOCHMHOBBIE KoMIuleKchl? Kak
AKCIEPUMEHTAIBbHO OTJIMYUTH BHICOKOCIIMHOBBIE KOMIUIEKCHI OT HU3KOCTIMHOBBIX ?

Teopema SAna—Tennepa. [Ipossiaenus a¢dexra SAna—Temrepa B KIIM.

CHexTpsl JIEKTPOHHBIX TepexoaoB. 3anper Jlamopra. [Toyemy TeTpas’apuyeckue KOMIUICKCHI
OOBIYHO OKpAIICHBI sipue OKTadapuueckux? Yem OOBSCHUTH HAIMYKME IUICYa B CIEKTPE
nornomienus [ Ti(H20)6]3+?

+
Crabuiu3zalys KpuctauinaeckuM moieM. I'naparusie komiuiekesl [M(H20)g] . Hopmanbhbie u

oOpaitieHHble mmnuHenu. OOpa3oBaHUsl KaKOro TUIIA IIMMHEIW CIEAYET OXHAAaTh B Cilydae
ZnAlO,?

Teopust momnst mUranioB. Yem 0OBSICHUTH, YTO 3apsKEHHBIN F- cozmaeT Oonee cimaboe moie, 4em
HenTpansHelii CO?

Bonpocsl 1151 codecenoBanusi Ne 7

DNEKTPOHHOE CTPOEHUE TBEPBIX TEJl U TOBEPXHOCTEM.

Mogenb CB060,[[HBIX 9JICKTPOHOB

CniomHoM CHeKTp 3JEKTPOHHOTO Ta3a, IUIOTHOCTh COCTOSIHUM, ypoBeHb ®depmu. 30HBI B
kpuctame: ¢yHkuun brnoxa, 3oHa bpuimosHa, 3amnpemeHHas 30Ha.  [IpoBojnHUKWH,
MOJIYTIPOBOJIHUKU U AUDIICKTPUKH.

OnHOMEpHBIE CHCTEMBI.

OHepreTU4YecKrne ypoBHU IUKINYECKOTro NoyMeHa, auarpaMMel @pocra. 3oHa bpuinosna s
nonueHa. ®ynkunu broxa, uncno y3noB K-u pyHKImH.
30HHAsI CTPYKTYpa IUAHOIIJIATUHATOB.

[TocTpoiiTe cxeMy »dHEpPreTHYECKUX YypOBHEH BaleHTHBIX S50- W BakaHTHBIX 6Op-AO
M30JIMPOBAHHOTO TUIOCKOKBAAPATHOro KoMiuiekca [Ptls]*. [locTpoiiTe 30HHYIO CTPYKTYpY IS
3acioHeHHOi cronku [Ptly]?". PaccmorpuTe y3moByio crpykrypy (yHkumii Broxa mpu k = 0
st d(z) u p, opburaneii. [louemy npu nepexone k k = nt/a sHeprus d MOBBIIACTCS, a YHEPIHS
px noHmxkaercs? ITouemy dy, u dy; oOpasyror Gosiee MMPOKYIO 30HY, 4eM Oyy? Yem 0OBACHHUTH
BO3HHKHOBEHHE IIPOBOAMMOCTH cTorok [Pt(CN)4]* mpn oxucnennu?

IIpuBenenHbie 30HBI. [laliepiCcOBCKOE MCKa)KEHHE B OJHOMEPHOW IIENOYKE. 3aCIIOHEHHBIE U
maxMartHele crorku [PtLs]% .

30HHAas CTPYKTypa MOBEPXHOCTH.
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Oco06sle Touku 30H noBepxHocTH (I', X, M). IlocTtpoenue 30HHON CTPYKTYpPbI TOBEPXHOCTH.
Ancopoumst CO Ha moBepxHOCTH MeTaiia. BiammoneiictBue MO ¢ 30HOI: CXOICTBO M
paznmuune ¢ B3aumoxeictBueM B3MO-HBMO. AxTuBaunuoHHBI Oapbep XeMOCOpPOIHH.
JuccounaTuBHast afacopOLysl.

IIpruMepHBbI NepeYyeHb BOMPOCOB K IK3aMEHY

ATOMHO-MOJIEKYJIsIpHasi Teopusi CTpoeHus BewectBa. CtpoeHue Mosekyis. JInuHbl cBA3EH,
BAJICHTHBIE U TOPCUOHHBIE YIUIbl. [loTeHIMaIbHBIE KPUBBIE U MOTEHUUAJIbHBIE TOBEPXHOCTH.
OHeprusi JUCCOLUMALMUA JABYXaTOMHOM MOJEKYJIbl — CHEKTPOCKOIMYECKas W XHUMHUYECKas.
DHeprus HyJeBbIX KOJIeOaHUH.

CtpykTypa YpOBHEW TapMOHHYECKOro ocuwuistopa. KadecTBeHHBIM BUJ COOCTBEHHBIX
byHKIM. 3aBUCUMOCTh CHEKTpa TapMOHHYECKOrO OCHMJUIATOpPA OT MPOYHOCTU CBS3H.
3aBUCHUMOCTh CIEKTpPa FapMOHUYECKOTO OCLHMIIISATOPA OT MAacChl CBSI3AHHBIX aTOMOB. BnusHue
QHTapMOHUYHOCTH.

OO0mass xapakTepuCTHKa METOJOB HCCIeoBaHUsS BemlecTBa. JudpakunoHHble METOMBI.
CHexTpoCKONMYEeCKUe METO/IbI.

XapakTepUCTUKU W3JIy4eHHS: JJIMHA BOJHBI, 4YacTOTa, BOJHOBOE 4uCI0. CHEKTpalbHbIE
JIMAIa30Hbl.

3aceneHHOCTh BO3OYXXIEHHBIX YypoBHEeH. VYpaBHenue bonbiMana. KauecTBeHHBIH BHI
AIEKTPOHHO-KOJIE0aTEIBHOTO U KOJIeOaTeIbHO-BpaIIaTeIbHOTO CIIEKTPOB.

DNEeKTpOHHOE CTpoeHHe MoJieKyll. Monekymnspubie opoutanu. IHeprust MO. Cummerpus MO.
ITocrpoenne cummerpuszoBanHbix MO monekynsl H20. ®opmynsl npusenenus. OnepaTopsl
IIPOECKTUPOBAHUS.

DJEeKTPOHHOE CTpoeHue MojeKya. MonekynapHsle opoutanu. Jueprus MO. Cummerpus MO.
IToctpoenne cummerpuszoBanHbIx MO monekynsl NH3. ®opmynsl npusenenus. OnepaTopsl
IIPOCKTUPOBAHUS.

DJEeKTPOHHOE CTpoeHue MojeKyl. MonekynsapHbsle opoutanu. Jueprus MO. Cummerpus MO.
IToctpoenne cummerpuszoBanHbix MO Monekynsl CH4. ®opmynsl npusenenus. OnepaTopsl
IIPOCKTUPOBAHUS.

Nonunzanus Monekyn. BepTukanbHblii M anuabaTHUecKuil MOTEHIMANbl HOHU3AMU. Teopema
Kynmanca. Hapymenus teopems! Kynmanca (penakcanus, a¢pdexr SAna—Temnepa).
®oroanektpoHHas cnektpockonus. IIpmanun @panka-Konmona. HMurepnperamus DOC
mosexkyn H20, NH3, CH4.

B3anmopenicteue cBeta ¢ BEIeCTBOM. JIMIOIBHBIT MOMEHT MOJIEKYJIbL. [[UITOIBHBIA MOMEHT U
cuMMeTpusi. MTHTEHCUBHOCTD JUITOJIBHOTO U3ITy4YEHUS.

IHomsspusyemocts  Monekyna. TeH30p MOIAPU3YEMOCTH, DIUIMIICOUI  IOJISPU3YEMOCTH.
CriekTpocKonus KOMOMHAIIMOHHOTO PacCesHusl.

BpamarenbHoe nBrKkeHUE MOJIEKYI. MOMEHTHI HHEPLMH. THUIIBI BOITUKOB.

BpamarenpHblil CIIEKTp KECTKOM [BYXaTOMHOM MOJIEKY/Bl. BpalareibHble MOCTOSHHBIE.
OmnpeneneHne MeXbsIEPHOTO PacCTOSHUS U3 BPALaTEIbHOIO CIEKTpa. BiusHue U30TOMHOIO
3amenienus. [lonpaBka Ha HEXKECTKOCTh MOJIEKYJIBI.

Bpamatensuble crexktpsl KP nmueitHbix mosexyn. CnuHoBble 3¢@extsl. OpToBOAOpOA U
napasogopo. Cnextpsl 02, CO2, N2.
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CumMeTpus U MaTpuuHble 31eMeHThI. [Ipsmoe npousBeaenue. MHTerpa AUNoapsHOro MOMEHTa
nepexoja.

Konebanus monekyn. Uncno xonebaTeNbHBIX cTerneHeil cB000 b MHOTOATOMHOM MOJIEKYJIBI.
Hopmanbsablie koopauHats! 1 Matpuia ['ecce.

Hopmaneubele  koneGanust  Mojekyiasl  Boabl. @opmynsl  mpuBeaeHus.  OnepaTopbl
IPOEKTUPOBAHHUS.

Uucno xonebaTeNbHBIX CTENeHeld CBOOOJAB MHOTOAaTOMHOM Mosekynbl. HopmanbHble
kosiebanus Mosexyinsl CO2.

Cummerpuss HOpMallbHbIX KosieOaHuil u mHTeHcuBHOCTh mosoc MK u KP. Omnpenenenue
cuMMeTpun Mostekyiibl 1o JaHHbiM MK n KP cnexrpos. [IpuHimn ansTepHaTUBHOIO 3ampeTa.
KosnebarenbHble CHEKTPBI, XapaKTePUCTUYECKHE YaCTOThI, 00JIACTh «OTIEYATKOB MMAJIBIIEBY.
KonebaTenbHO-BpamaTeIbHbIC CIEKTPhI. JIByXaTOMHBIE MOJCKYJbl. JIMHCHHBIE MOJCKYIIBI.
CHUMMETpHUYHbIE BOJTYKH.

Bo30yxneHHble COCTOSIHHSI MOJEKYl. XapaKTepUCTHKH, KIacCU(pHUKAIMI, OO0O03HAYCHUSI.
Knaccugukarusi 351eKTpOHHBIX TEepexon0oB. XpoMOpOpsl U ayKCOXPOMBI. baTOXpOMHBIH H
TUIICOXPOMHBIN CIIBHT.

CrekTpbl 3JIEKTPOHHBIX IE€peXOA0B. VIHTEHCHBHOCTb NIEPEXOJI0OB U IIpaBWia OTOOpA.
DJEeKTPOHHBIN, CITMHOBBIN U (PPaHK-KOHIOHOBCKHM (hakTOphl. BUOpOHHBIE TIEpEXO/bI.
Jlromunecnennus. [punnun @panka—Konnona. 3akon Crokca-Jlommens. [IpaBuno JleBmmHa.
dochopecuenius, TuarpaMmMsl S0I0HCKOTO.

MarnuTHble cBoiicTBa MoJekyd. Oddexkr 3eemaHa. VYTIOBOH M CIHHOBBI MOMEHT.
MaruauTtHbii MoMeHT. Marneton bopa. JlapmopoBa mnpeneccusa. Marautope3oHaHCHas
cnektpockonus: D[P u SIMP.

Crnextpsl OI1P: g-akrop. ToHKas U CBEpXTOHKasl CTPYKTypa CIEKTPOB.

Cnextppt  AAMP. Xumunueckuit caBur. HMHreHcuBHOCTh curHaiga. CHUH-CIIMHOBOE
B3aumMoeiicTeue. MynpTumuietHocTs curHaios. KCCB.

DNEKTPOHHOE CTPOEHHE KOMIUIEKCOB IMEpPEXOJHBIX MeTaioB. Teopus KpUCTAIIIMYECKOIO
nosis. Kommnekcel cunbHOro u cinaboro mnosd. CHeKTpOXUMHYECKMHM psala. MarHurtHele
CBOICTBa KOMITJIEKCOB MEPEXOIHBIX METAJIOB. CIIEKTPHI 3J1E€KTPOHHBIX MEPEX0/IO0B.
ONEKTPOHHOE CTPOECHHE KOMIUIEKCOB IE€PEXOAHBIX MeTaioB. CHEKTPOXUMHUYECKUH psi.
Teopust oSt TUTaHIOB.

Teopema Sna-Tennepa. IlposiBnenust a¢dexra SAna—Temnrepa B KOMIUIEKCAX TEPEXOTHBIX
METaJIOB.

MexmonekynsapHblie B3aumoercteus. [lorennman Jlennapa-/IxoHca.

KynoHOBCKOE B3aMMOJECHCTBHE 3apsSKEHHBIX YacTHLl. FIOHHBIE KpUCTaLIBl. DHEPTUsl PEIIECTKHU.
[Tocrosiunas Manenynra.

OnekTpocTaTuueckas cBoOOJHAs SHeprusi MoHa 1o bopHy, SHeprus cosjabBaTallM HOHA.
3aBUCUMOCTB PACTBOPUMOCTH HOHOB OT MOJISIPHOCTH Cpeabl. BOpHOBCKast SHEPIrUs AUIMOJI.
Nou-nunonsHoe B3aumojecTBHE. JMMONb-AUNOIBHOE B3aUMOJCUCTBUE. Y CPEIHEHHUE I10
BpanieHusAM: sHeprus Keesoma.

MexMoIteKysspHble B3aUMOIEHCTBHS, CBSI3aHHBIE C TIOJIIPU3YEMOCTBIO.

Hucnepcuonnsie cuibl. Ban-nep-BaanbcoBbl B3auMOAEHCTBUS.

MexXMOJIEKyJISIpHbIE B3aUMOJICHCTBUA: CUJIbI OTTAJIKWBaHUs. BaH-nep-BaanbcoBbl paanychl.
[InoTHas ynakoBKa, U TeMIepaTypa IUIaBICHUS.
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Crpoenue xunkocreil. @yHkuus pacnpeaeneHus. Bogopoaneie cBszu. CTpykTypa KUAKON
BOJIbI, «IIaMSTh» BOJIBI.

DJEKTPOHHOE CTPOCHUE TBEPABIX Teld. Mojenb CBOOOTHBIX IJIEKTPOHOB: CIUIOIIHOW CIEKT,
IUIOTHOCTh COCTOSIHUH, ypoBeHb @epmu. 30HBI B Kpuctamie: (ynkuun broxa, 30Ha
bpuinrosHa. [IpoBOIHUKY, TOTYIIPOBOAHUKU U JUJICKTPUKH.

DNEKTPOHHOE CTPOEHHUE TBEPIBIX TEJ: OAHOMEPHbIE CUCTEMBL. 30Ha bpriltosHa it nojaueHa.
[IpuBeaenHbIe 30HbI. [1aliepiICOBCKOE UCKAaXKEHNUE B OJTHOMEPHOM LIEMTOYKE.

30HHas CTPYKTypa LUAHOIJIATUHATOB, IPOBOJIUMOCTD, INIOTHOCTh COCTOSIHUMN. 3aCIOHEHHbIE U
maxmarHabie cronku [PtL4]2—.

30HHas CTPYKTYpa nmoBepxHocTu. Ancopouus CO Ha TOBEPXHOCTH METaLIA.

Bsaumoneiicteue MO ¢ 30HO. AKTUBAIIMOHHBIN Oaphep XeMOCOPOIUH.

Pa3patogumkn:

npocdeccop B.b. KoGbiuen
(3aHMMaemast 10JIKHOCTbD) (MHUTMATBL, (haMHITH)

[Tporpamma coctapieHa B cooTBeTcTBUH ¢ TpeboBaHusmMu ®I'OC BO u yuerom pekoMeHaanui

[TOOII no nampasnenuto u npoduito noarorosku 04.03.01 — «Xumusy.

[IporpamMma paccMOTpeHa Ha 3acelaHuu COJUTOMTHOU XUMUU
17» mapta 2020 r.. =k

ITpotokom Ne 8 3aB. xadempc //// ! A.®. Imunr /

Hacmoswas npocpamma, ne modcem Ovbimb ocnpoussedeHa Hu 8 Kakou ¢Gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvi-paspabomuuxa npocpammol.



