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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPporpaMMe HHAMKATOPAMH 10CTHKEHHS

KOMIIETeHIIM A

®opmupyemast
KoMIleTeHusI (¢
YKa3aHUeM KO0/1a)
[1K-1. Bnaneauem
CHCTEMOM
byHIaMEHTATBHBIX
XUMHYECKHUX IMOHSATHI

Koa n HaumMeHoBaHHne
HHAUKATOPA 0CTHKEHUS
KOMIIeTEeHIIUH
[IK-1.1. Ciocoben
OCYILIECTBJIATh
HanpaBJICHHbIA CUHTE3
XUMHYECKHUX COEIUHEHUN

Pe3yabTaTsl 00yueHus no
JMCHUIINHE (MOIYJII0)

OO0yuaromuiicst T0HKEeH: 3HaTh O
COBPEMEHHBIX MOJCIIbHBIX
MPEICTABIICHUSIX CTPOCHHS MOJICKYJT U
MOJICKYJISIPHBIX CUCTEM; O
B3aMMOCBSI3M CTPOEHUS CO CBOMCTBAMHU
BEILIECTB; O COBPEMEHHBIX METOaX
HCCJICIOBAHMS CTPYKTYPBI U CTPOCHHS;
OCHOBHBIE ATaIlbl Pa3BUTHUSA
MIPEICTABJICHUH O CTPOCHUH BEIIECTBA

[TIK-1.2. [Ipumenser Ha
MPAKTUKE COBPEMEHHbBIC
JKCIIEPUMEHTAIbHBIE METOIBI
JUTSl YCTAHOBJICHUS
CTPYKTYPBhl XUMHUYECKHIX
COEMHEHHI

OOyyaromuiicst TOMKEH: YMETh
[10JIL30BATLCSI OCHOBHBIMU MOHITHUSIMHA
U TEPMUHOJIOTHEH, XapaKTePU3YIOUIYIO
JAHHYIO JUCIUIUINHY; OJIb30BaThCS
TEOPETHUYCCKUMHU OCHOBAMH TIPH
OTIMCaHUU CTPOCHUS U CBOWCTB
BEIIECTBA;

YMETh TOJIb30BATHCSA
MaTeEMaTHYECKUMU MOIEISIMH IS
pacyeTa mapaMeTpoB MOJIEKYJI U
MOJICKYJISIPHBIX CUCTEM

[TK-1.3. Cnocoben
MIPOEKTUPOBATH
HaIpaBJICHHBIN CUHTE3
OPraHUYEeCKUX COCTMHEHUH C
3aJlaHHBIM Ha0OPOM CBOMCTB
B paMKax IOCTaBJIECHHOMN
3a/1auu

OOyyaromuiics JOMKEeH: HaBbIKaMU
YCTaHOBJICHHS XapaKTepa CTPYKTYPHI
BEIECTBA HA OCHOBE COBOKYITHOCTHU
JAHHBIX 0 GU3HYECKUX U XUMUYECKUX
CBOMCTBaX

2. lenu u MecTO AMCHUIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

Llenn n3y4eHus: AUCLUILIAHBL:
1. O3HaKOMJIEHHE CTYAEHTOB C COBPEMEHHBIM COCTOSIHUEM HAayKH O CTPOEHHMM BEUIECTBa, Kak
OJIHOTO M3 TJIaBHBIX Pa3/IelIOB XUMUH.
2. ®opMupOBaHUE XMMHYECKOTO MHPOBO33PEHHSI HA OCHOBE COBPEMEHHBIX IPEICTABICHHUU O
CTPOECHUU MOJIEKYII, TBEPABIX, )KUJIKUX U ra3000pa3HBIX TE.

Hucuunimaa «CTpoeHHe BEIIeCTBa» OTHOCUTCA K YacTH,

06pa3OBaTCJ'IBHBIX OTHOIIICHMI.

JucuunnuHa n3ydaercs Ha 1 Kkypce B 2 ceMecTpe

dbopmMupyeMoit  ydaCTHUKaAMH



3. O0beM AMCHUIIUHBI (MOAYJIsS]) B 3a4eTHBIX eIMHUIAX ¢ YKAa3aHHEM KOJIMYecTBa
aKa/JleMI4eCKHUX WJIH ACTPOHOMHMYECKHUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy
o0yyarommxcs ¢ npenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHI) H HA CAMOCTOSITEIbHYIO

padoTy o0y4aromuxcs

O6mast Tpy10eMKOCTh (00BhEM) TMCIUILIMHBI COCTABIACT 3 3a4. ex., 108 aka. .

Bcero uyacos
O0BbeM THCHUIIINHBI
Ounas popma o0yueHust

OO0m1as TpyA0eMKOCTh JUCITUTLTHHBI 108
Y4eOHBIX YacOB HA KOHTAKTHYIO PaboTy C MperoaBaTesem:

JIEKIIUHA 16

MPAKTHYECKUX (CEMHUHAPCKHX ) 34

npyrue ¢hopmbl KOHTakTHOU padoThl (DKP) 0,2
VY4eOHBIX 4acOB Ha KOHTPOJIb (BKJIIOYAst Yachl OJTOTOBKH):

3ayer
Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO padoTy obydatomuxcs (CP) 57,8

D®opMbl KOHTPOJIS CemecTpsl

3a4€T

2

4. Copep:kanme IUCHUILIMHBI (MOAYJISA), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesam) ¢
yYKa3aHHEM OTBEJEeHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX

3aHATHH

4.1. Pa3enbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM Y4eOHbIX 3aHATHH (B

aKaJeMUYeCKHUX 4acax)

Ne HaumenoBanue pasaesia / TeMbl

Buabl y4eOHbIX 3aHATHI, BKJIIOYAS

CaMOCTOSITEJIbHYIO pa0oTy 00y4aromuxcs u

TPYAOEMKOCTH (B Yacax)

n/n JUCIUIIIINHBI KonrakTHas padora ¢
npenoaaBaresiemM Cp
Jlek IIp/Cem JIlad
1 | Crpoenue aroma 6 8 0 18
1.1 Bsenenue. Mcropus pa3Butus 2 0 0 6
MIPEJICTABICHU O CTPOCHUU aTOMa
1.2 KBaHTOBOMEXaHHYECKOE 2 4 0 6
00BsICHEHNE CTPOEHHUS aTOMa
1.3 KBanTOBBIC UncCIa 2 4 0 6
2  XuMuuyeckas CBf3b 7 20 0 27,8
2.1  OcHOBHBIE XapaKTEPUCTUKH 2 6 0 8
XUMHYECKOH CBSI3H
2.2 | TuIbl XMMHUYECKOH CBS3H 2 6 0 5
2.3 Metompl onpeneneHus] XAMHIECKON 2 6 0 10
CBSI3H
2.4 | XuMmunueckas CBI3b B KOMILUIEKCHBIX 1 2 0 4.8
COCTMHEHUSIX
3  CrpoeHnue BemecTBa B 3 6 0 12
KOH/I€HCHPOBAHHOM COCTOSTHHH
3.1 Kpucrammdeckoe coCTOsHUE 1 2 0 4
3.2 T'a3000pa3HOE COCTOSIHHE 1 2 0 4
3.3 XKwuuakoe cocrosiHue 1 2 0 4




' UToro

16 34 0 578

4.2. Conep:xkaHue TUCHMILINHBI, CTPYKTYPHPOBAHHOE MO pa3jieiaM (TeMam)

Kypc nekimoHHbIX 3aHATHI

Ne

HanmenoBanmue pa3zaena /
TeMbl U CHUILTHHBI

Conepxanue

1

Crtpoenue atoma

11

1.2

1.3

2.1

2.2

Beenenue. cropus
pa3BUTHS TIPEACTABICHUH O
CTPOEHUHU aTOMa

KBanroBomMmexanuueckoe
00BSCHEHHE CTPOCHUS aTOMa

KBanrtoBbie yncia

XumMunyeckasi CBsi3b
OcHOBHBIE XapaKTEPUCTUKHI
XUMHUYECKOH CBSI3U

THIel XUMHUYECKON CBSI3U

[Ipeamer u 3agaun kypca "Crpoenue BemiectBa". CrocoObl
OMMCaHUs B3aUMOJICUCTBUI MEX/y YaCTHIIAMH BELIECTBA.
du3nyecKkue U XuMru4ueckue B3anmoencteus. [lonstue
«CTPYKTYpa» U «CUMMETPHS». DTanbl Pa3BUTHUS CTPOCHUS
aToma.

JIBoiicTBeHHas mpupoaa ceeta. Dpdekt Kommnrona.
dotorddext. Boansr ne bpoits. BzaumocBsi3p sHeprun u
Macchl. BontnoBast pynkuus. Ypasuenue llpenunrepa.
Konebanus monekyn. OgHOMEpHBINH NOTEHIIUATBHBII
SIMK. TpexMepHbIN MOTEHINATbHBIN SLIUK.
["apMoHHUYECKHIT 1 AHTAPMOHUYECKUIN OCIIUILISATOPBI.
Bpamenue Monekysbl kKak 1enoro. KecTKhil 1 HeECTKUI
potatopsl. B3aumozeiicTBrue BpaliaTesbHbIX U
KoJieOaTeNIbHBIX ABUKEHUH. CHMMETPHUS MOJICKYJIBI.
DNEeKTpUYECKHE U MATHUTHBIE CBOMCTBA MOJIEKYJIL.
[IpuHIKII HEONIPENEIEHHOCTH.

3HavYeHNE KBAHTOBBIX YHCENI, XapaKTEPU3YIOIINUX
COCTOSTHUE 3JICKTPOHA. 3aN0JIHEHUE aTOMHBIX OpOUTasei
3JIEKTPOHAMH B MHOTOAJIEKTPOHHOM aTOME

Krnaccuueckast Teoprst XUMHUUECKOTO CTPOSHHUSI.
DJEeKTpOHHAs TEOpUsi XUMHUECKOro cTpoeHus. [IpoGiema
XUMHYeCcKoro cpoacrsa. Monenu JIprouca u Kocces.
[Monspuzanus xumudeckoit csa3u. I'eomerpuueckas popma
MOJIEKYJ. AKTUBAILIHSI MOJIEKYJI.

Kosanentnas XC. Monnas XC. Merammmyeckas XC.
Mopenb cBOOOAHBIX AJIEKTPOHOB. BogopoaHas CBs3b.
MexMonekyisspHble cuiia Ban-nep-Baanbca.

2.3

Mertob! onpeneneHus
XUMHUYECKOH CBSI3U

KBaHTOBO-XMMHYeCKasi TPAKTOBKA XUMUYECKOH CBSI3H B
Mosekynax. Meton MO. KoppensiroHHbIE THarpaMMBl.
Meton BC. I'u6puauszanus. Teopus oTTalIKUBaHUS
ANEKTPOHHBIX Map BaJIeHTHBIX obosouek (OSIIBO, Teopus
I'unnecnu), ee mpenmymiecTBa M HEAOCTaTKU. Teopus
BaJIeHTHBIX cBsizer u Teopust MO JIKAO. JlnnHa cBs3en, 6-
, T= ¥ O-TUIIBI XUMUYECKOI CBSI3M, KOBAJIEHTHBIN pajnyc.
Teopus pezonanca. XuMuyeckasi CBs3b B KOMIIJIEKCHBIX
COEIMHEHUSIX.

2.4

XUMHUECcKas CBSI3b B
KOMIIJICKCHBIX COCINMHCHUAX

CTpyKTypa KOMIUIEKCHBIX coeinHeHnH. OObsicCHeHnE
XUMHYECKOH CBSI3U B KOMILJIEKCaX C OMOIIbIO
ANEKTPOCTATUYECKUX NPEICTABICHUM.
KBanTtoBoMexaHnyeckue METoAbl TPAKTOBKH XUMHUYECKON
CBSI3M B KOMILJIEKCHBIX COeUHEHUX. Teopus
KPUCTAJUINYECKOTO MOJIS.

CTpoe}me BEIIECTBA B KOHACHCUPOBAHHOM COCTOAHUM

4



3.1

Kpucrannmyeckoe
COCTOSTHUE

ArperartHblie cocTosiHus BemecTBa. O630p
pacrpocTpaHeHHbIX (Pa30BBIX COCTOSIHUN BEIIECTBA.
®dusnueckue cBoicTBa BemiecTBa. O030p METO0B
HCCIIEIOBaHUS CTPOCHHUS U COCTaBa BELIECTBA B PA3HBIX
(dazax. Tumbl XUMHUUYECKOH CBsI3U B kpucTaiie. OCHOBHBIC
TUIIBl KPUCTAINIMYECKUX pelICTOK. Tunsl pemerok bpase.
HedexTsl B kpucTamiax. TBepabie pa3oBble COCTOSTHUS P-
AJIEMEHTOB. AJUIOTPOIUS. AJUIOTPOITHBIE MOJU(HUKAINN HA
npuMepax coeAMHEeHui cepsl, pocdopa, yrieposa.
Hekotopsie BU1bI aTOMHBIX ¥ MOJICKYJISIPHBIX
KPUCTAINTMYECKHUX peleTok. HekoTopbie HaHOpa3MepHbIe
Matepuainsl U amopdHbie (ha3pl. CXOACTBA U OTIINYHS B
CTPOCHHH MOJIEKYJISIPHBIX BEIIECTB B aMOP(HOI 1
Kpuctamieckoil paszax. Knacrepsl. Dnemenrapnas
KpUCTaJTINYecKast siueiika. DJIeMEeHTHI U ONepaluu
CUMMETPUU AJI MOJIEKYJI U JUI KpucTayia. ToueuHble U
MIPOCTpaHCTBEHHbIE rpynibl. CTpoeHUE BEIIeCTBA B
pacmuiaBe. DJIEKTPOIPOBOAHOCTh PACILIIABOB U PaCTBOPOB
HMOHHBIX BellecTB. ATOMHas nojcuctema. JleQexTsl B
KpUCTaJlJIaxX. DJIEKTPOHHAs MOJCUCTEMA TBEPIOTO Tea.
30HHAsI TEOPHUSL.

3.2

I"azo06pa3noe cocrosiHue

WneanbHblil 1 peasibHbIN Ta3. YpaBHeHUa MeHaeneena-
Kunaneiipona u Ban- gep-Baanbca. Crenenu cBoOOIb1
MOJIEKYJIbI: TOCTyNaTeNbHbIe, KOeOaTeIbHEIE,
BpamiaTenbHbie. Pacripeenenre MoIeKy B ra3e mno
CKOPOCTSIM, CpEIHEKBaIpaTUUHAs CKOPOCTb.
DnexTpoHorpadus. DIeMEeHTapPHBIE YaCTHIIBI.
@dyHIaMeHTaTbHbIE B3aUMOJICHCTBUS. DIIeMEHTapHbIE
yactuubl. CTpoeHue aroma. O6o104edHas MoJIENb spa.
Anepublie peakuuu. CiinH. 3oMepHbIe sapa.

3.3

JKunkoe cocrtosHue

KBasukpuctamibsl. Me3zodassl. CTpoeHue XuakocTei u
pacTBOpOB. AccolMAaThl U KJIaCTEPHI B )KUAKOCTAX. Kuakue
KPUCTAJIJIBl U UX TUIIBI: HEMATHUKH, CMEKTHKH,
XOJIECTEPUKH.

Kypc mpakTudeckunx/ceMuHapCKUX 3aHATUN

Ne  HaummenoBanue pasgesa / Coaepixanue
TeMbl JHCIUIIIUHBI
1 Crpoenue aToma
1.2 KBaHTOBOMEXaHHUYECKOE Pemenue 3anannii Ha pemenue ypasHeHus Llpenunrepa.
O0OBSCHEHHE CTPOCHUS HaxosxieHre BOJTHOBBIX CBOIICTB YaCTHIIHI.
aToMa
1.3 KBaHTOBBIC UyKCIa Haxoxxaenne HaOopa KBAaHTOBBIX YMCEN JIJIsl YACTHUIIBL.
2  Xumuueckasi CBfi3b
2.1 OcHOBHBIE PacyeT 0CHOBHBIX F€OMETPUUECKHX U 3JIEKTPOHHBIX
XapaKTCPUCTHKHU XapaKTECPUCTHUK XUMHUYECKOHN CBI3U
XUMHYECKOH CBSI3U
2.2 | Tunbl XUMHYECKOH CBS3U Pemenue 3anannii Ha ONpeIEIeHUE TUIIOB XUMUYECKUX
CBA3EH.
2.3 | Metoab! onpeeneHus Pemenue 3anannii Ha ONpeeNeHUE TUIIOB XUMUYECKON

XUMHUYECKOH CBSI3U

CBSI3M U MIPOCTPAHCTBEHHOM KOH(UTYpaIIN MOJEKYJIBI C
IIPUMEHEHHUEM METOJI0B BaJICHTHBIX CB3€H, MOJIEKYJIIPHBIX
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opOuTasnei, OTTaJIKUBaHUS JICKTPOHHBIX Map BaJCHTHOMN
060JIO‘IKI/I. HaXO)KlleHI/IC CBA3bBIBAIONINX U HCIIOACIICHHBIX
ANEKTPOHHBIX nap. OnpeneneHue Tuna ruOpUIN3alnu.

2.4 Xwumuueckas CBsI3b B OrmpezeneHne NpoCTPaHCTBEHHOTO CTPOCHHUS M THIIA
KOMIIJICKCHBIX COCAMHCHUAX FI/I6pI/I[[I/I3aI_[I/II/I HOCHTPAJIBHOI'0 aTOMa KOMIIJICKCHBIX
COCTMHEHHUI METOJIOM BAJICHTHBIX CBSI3eH
3 CrpoeHue BenecTBa B KOHIEHCHPOBAHHOM COCTOSIHHH
3.1 Kpucrammnueckoe Pemenue 3aiannii Ha HaXOX/ICHUE OCHOBHBIX [TAPaMETPOB
COCTOSIHHE KPHUCTATMYECKOTO COCTOSHHSI.
3.2 Ta3o000pa3Hoe COCTOSIHUE Pemienue 3a1anuii Ha HAXOXKAEHUE OCHOBHBIX ITAPaMETPOB
ra3000pa3HOro COCTOSHUSI.
3.3 Kunkoe cocrosiHue Peiienue 3a1anuii Ha HAXOXJICHUE OCHOBHBIX IIAPAMETPOB

KHUIKOTO COCTOSAHUA.




