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1. MECTO JUCLMIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOU ITPO-
I'PAMMBI

1.1. TpeOoBaHus K IMpeaBAapUTEIbHON MOATOTOBKE OOYUAIOIIMXCS, MPEIIECTBYIONINE
U COITyTCTBYIOILIME IUCLUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCSI U3YyUEHUE JTAHHOM:

JUCLMILIMHBI IpOrpaMMel crienmamrera: «—«Heoprannueckas xumus», «AHaIUTHYECKAS
xuMus», «Opranudckas xumus», «Dusmueckas xumus», «KanroBas xumus», «HpOpmarTu-
Ka», «MaremaTuka», «Pu3znuka» 3HaHUSA U YMEHUS, IIOJyYEHHBIE B XOI€ U3YUYEHUS AUCLMIIIINHBI
«CTpoeHHe BELIECTBay, SBJSIOTCS OCHOBOM JIi M3YyYEHHS, COIYTCTBYIOLIUX U IMOCIEIYIOMINX
JUCLUIUINH, «BBICOKOMONEKYIIIpHBIE COEOUHEHUA», «XUMHUS KOJUIOMJHBIX U HAHOCHCTEM),
«CynpamornekyosipHas XUMUsDY, « KOMIIBIOTHpHAs1 CTPYKTYpHasi XUMUS»,

1.2. JIMCLUIUINHBI, KypCOBble paOOThl U MPAKTUKH, IS KOTOPBIX OCBOEHHUE JAHHOMN
JUCIUIUIMHBI HEOOXOIMMO KaK IPEIIECTBYIOIIEE:
O3HAKOMUTEIbHAs IPaKTHKa, [elaroruyeckas npakTHKa, HayqHo-Hcciae1oBaTenbekas padora,
IpeIUILUIOMHAs PaKTHKA.

2. OIIMCAHME IUCLUITIINMHDBI

2.1. OOm1ast xapakTepUCTHKA
HaumeHnoBanue nokasarenist 3HaueHue noKa3aTels
HasBanue o6pazoBaTenbHON TPOrpaMMBI 04.05.01 ®yngamenTanbHas U OIpUKIaAHASL
xumus (IIporpamma crenmanurera)
HIudp u Ha3BaHHE B COOTBETCTBHUH C y4eO- b1.B.OJ1 Ctpoenue BemecTBa
HBIM IIJIAHOM
Yacte 00pazoBaTeIbHON MPOTPAMMBI BapuatuBHas yacte. (be3zanbrepHaTHBHBIE
JIMCITATIITUHBI)
KonnyecTBo 3aueTHBIX €AMHUIL / BCETO YacoB 4.5/162
2.2. Pacnpenenenue 4acoB 1o nepruogam o0y4ueHHs
o OO1u1ee KOIMUECTBO YaCcOB
I
®opma obyue- | 2| 9 CaMoCTOS-
p Y s g | mexum- | jgabopa- | MpakTy- o ®opma
HHUS £ 03 TEIBHOM pado- BCETO
15} OHHBIX TOPHBIX YCCKUX KOHTPOJIA
TBITKOHTPOIIb
Ovynas 519 26 26 - 110 162 | Dk3ameH

3. HEJM JUCHUTIJINHBI

®opmupoBanue y cneltynjd MeTo10I0rH4eCKOl U HAyYHOM KyJIbTyphl, TAHOPaMbl 3Ha-
HUA O aTOMHO-MOJIEKYJISIDHOW apXUTEKType M JJIEKTPOHHOM CTPYKTYype XHUMHYECKHX
COEIMHEHUI Ha MOJIEKYJISIPHOM M CYNPaMOJIEKYJIIPHOM YPOBHSX, MOATOTOBKA XUMHUKOB, KOTO-
pble YMEIOT NPHUMEHATh BO3MOKHOCTH COBPEMEHHOM CTPYKTYPHOW XHMMHM ISl PEIICHUS TEKY-
IIUX XUMHYECKUX poOieM
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4. KOMIIETEHIIMM OBYYAIOIIEI'OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX
NMHAWUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUEHUS

Komnerenuuu WNHpukaropsl Pe3ynprarel 00yueHus
OIIK-3 Cnocoben OIIK-3.1. Hcnons3yeT | 3HaeT TEOPETUUECKUE U TOTYIMIUPUUECKUE
IPUMEHATH pacueT- | COBpEMEHHbIE IT- | Mmonenu, HeoOXOAMMBIE IS PELICHUS 3a7a4

HO-TEOPETUYECKHUE
METO/IbI JJI U3yue-
HHS CBOMCTB Be-
HIECTB U MPOLIECCOB
C UX y4acTHUeM, Uc-
MOJIb3YSI COBPEMEH-
HOE MPOrpaMMHOE
obecrieueHne 1 0a3bl
JTaHHBIX MpodeccH-
OHAJILHOTO Ha3Ha-
YEeHUS

TEXHOJIOTUU TIpH cOope,
aHaJM3e M IpejCTaBlIe-
HUM UH(DOpMAIUH XUMH-
YECKOTO MPOQUIIS.

YMmeer WuCHNONB30BaTh CTAHAAPTHOE IIPO-
rpaMMHOE O00€CIleYeHHEe W CIEIHUATH3HPO-
BaHHbIE 0a3bl JAaHHBIX MPU PEIICHUU 3a/1a4y
MpOo(PECCUOHAIBHON JIEITEIbHOCTH XUMHUYe-

CKOM HAIlPpaBJICHHOCTH

5. ITIPOITPAMMA JNCLUITJIIMHBI

Ha3zsanue TeMEbl

Kpatkoe conepsxanne TeMbl (BOMPOCHI TEMBI)

Paznen 1. He 3Has cTpyKkTypbl MoJeKy-
JIbl, HEJIB3s1 IIOHSATH €€ IOBEICHHUE.

HOM XMMHH

KonuenrtyajibHble 0CHOBBI CTPYKTYp-

ATOMHO-MOJIEKYJISIpHAsl apXUTEKTypa U MOJIe-
KyJIsIpHasl CTPYKTypa BellecTBa. Tonosoruye-
CKasl U TEOMETPUCECKAs MOJIEb MOJIEKYJISAp-
HOW CTPYKTYpHI BellecTBa. CtaTuyeckas u
JUHAMHYECKas MOJEIb MOJIEKYJIIPHOU CTPYK-
Typsl Bemectsa. L, T, [ - moaens monexymsip-
HOW CTPYKTYpPBI KOHJICHCUPOBAaHHOH (a3bl
BelllecTBa. BiysiHue arperaTHOro COCTOsSHUSA
Ha MOJIEKYJISIPHYIO CTPYKTYPY XUMHUYECKUX
YacCTHUI BELIECTBA.

DJIEeKTPOHHOE

COCTOSIHHE
CKHX YaCTHull BelieCcrBa

XUMHn4e-

OcHOBHOE U BO30Yk/I€HHOE 3JIEKTPOHHOE COCTO-
SITHU€ XUMHMUYECKUX 4acTull BeuecTtBa CUHTIIETHOE
ANIEKTPOHHOE COCTOSTHUE XUMUYECKUX YacTHUIl Be-
niectBa. Bo30ykeHHOE CHHTIIETHOE JIEKTPOHHOE
COCTOSTHUE XMUMUYECKUX YaCTHI] BELIECTBA.
TpunneTHoe 371eKTPOHHOE COCTOSIHUE XMMHYe-
CKHX yacTull BemecTa. OOpazoBaHue U J1€3aKTH-
BaIUs 3JIEKTPOHO-BO30YKACHHOTO COCTOSIHUS
XMMHYECKHX YacTHll BellecTta. BHyTpeHHss dek-
TPOHHAs1 KOHBEPCHSI — THUII IEKTPOHHOIO IIEPEXO-
na. UHTepkoMOrHAIIMOHHAS IEKTPOHHAS] KOH-
BEpCHS — TUI JIEKTPOHHOrO0 nepexoaa. diyopec-
LEHIUS — TUI 3JIEKTPOHHOTO nepexoaa. docdo-
pEeCLEHIIMSI — THUII AEKTPOHHOro nepexona. Cru-
HOBAasi MyJIbTUIUIETHOCTh XUMHUUECKHUX YaCTHUI]
BEILIECTBA C MAPHBIM YHCIIOM 3JIEKTPOHOB B TPH-
IJIETHOM 3JIEKTPOHHOM cocTostHuH. CrinHOBast




MYJIBTUIIJIETHOCTh XUMUYECKUX YACTHI] BEILIECTBA
C ITApHBIM YHUCJIOM 3JICKTPOHOB B BO36y)KIIeHHOM
CUHTJIETHOM 3JIEKTPOHHOM COCTOSIHUH. CIIMHOBAs
MYJIBTUIINICTHOCTb XUMHUUYCCKHUX YaCTHUI] BCIICCTBA
C TIAPHBIM YHUCJIOM 3JIEKTPOHOB B TPUILJIETHOM
OJICKTPOHHOM COCTOSIHUH. CnuHoBas MYJIbTHU-
IJIETHOCTh XUMUYECKUX YACTHI] BEIIECTBA C HE-
MapHBIM YHUCIIOM 3JIEKTPOHOB. 3aJaHue 1JIs ca-
MOCTOSITEeJIbHOM padoThl. ClIMH ¥ CIIUHOBAs
MYJBTUIINICTHOCTb KATUOHOB XUMHWYCCKUX YACTHUII.
CrnuH u cIMHOBas MYJIBTUIIETHOCTh AHHOHOB
XUMHUYCCKUX YaCTHUL. CHuH U CIIMHOBasg MYJIbTH-
IJIETHOCTh XUMUYECKUX YACTHIL BEIIECTBA C HE-
MapHBIM YHUCIIOM AJIEKTPOHOB - paaukanoB. CiuH
Y CIMHOBAs MYJIbTUIIJIETHOCTh KATHOH-
paauKaJoB. CHouH ¥ CIiuHOBasg MYJIBTHIUICTHOCTDH
AQHUOH-PAJIMKAJIOB.

JAndpakunoHHbie
CTPYKTYPHOI XUMHUH

TEXHOJIOT'UMN

KOHI.[@HTyaJILHBIe OCHOBLI YCTAHOBJICHHA MOJIC-
KYJISIPHOM CTPYKTYpBhl METOJOM PEHTTE€HOCTPYK-
TypHOTO aHanu/ I - Mozienb CTpYKTYpbl XUMHUYe-
CKUX 4YacTHIl BemiecTBa. ' — Mopenb MojeKy-
JSIPHOU CTPYKTYpPbl XUMUYECKHUX YacTHL] Belle-
ctBa. 1, U — Mojenb MOJIEKYJISIPHOU CTPYKTYPbI
XUMHUYCCKUX YaCTull BCHICCTBA. I,p — MOI[GJIB
MOJIEKYJISIPHOM CTPYKTYpPbl XMMHUYECKHUX YaCTHII
BeIIeCcTBa. KOHHCHTyaHBHBIe OCHOBBI YCTAaHOB-
JICHUS] MOJIEKYJIIPHOU CTPYKTYpPbl METO/IOM dJie-
kTpoHorpaduu. KoHuenrtyaabHble OCHOBBI yCTa-
HOBJICHUSI MOJIEKYJISIPHOM CTPYKTYpbl METOJOM
HeirpoHorpaduu. CpaBHUTENTbHBIE BO3MOXKHO-
CTH PEHTTEHOCTPYKTYPHOTO aHalIMU3a U HEeUTpo-
Horpauu MOHOKPHUCTAJUIOB. BriusiHue kpucrai-
JUYECKOTO  OKPYXKEHHS Ha  MOJEKYJAPHYIO
CTPYKTYPY XUMHUUYECKUX YACTHL] BELLIECTBA.
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Merononorus yYCTaHOBIIEHHS MOJIEKY-
JSIPHOM CTPYKTYpPbl METOJAAMHU CIIEKTPO-
CKOITHH

CrieKTpoCKONHUs U CIEKTPOCTPYKTypHasi HHGOpHU-
arus. CreKTpocTpyKTypHbIe 3(PQeKTsl Xumuuec-
KMX YacTHI[ BellecTBa INpHU B3aUMOACHCTBUM C
JIEKTPOMArHUTHBIM H3NyueHreM. CHeKTpOCTpyK-
TypHbIe 3PHEKThl XUMHUECKUX YaCTHI] BEIIECTBA
IIPU B3aUMOJICHCTBUU C PaIMOBOIHOBBIM 3JIEKTPO-
MarHUTHbIM H3iny4eHueM. CHeKTpOCTPYKTYpHbIE
3¢(}eKThl XUMUYECKHUX YAaCTHUI[ BEIIeCTBA TIpHU
B3aMMO/JICHICTBUM C MHUKPOBOJHOBBIM 3JIEKTpOMar-
HUTHBIM u3nMydyeHneM. CHeKTpOCTpYyKTypHBbIE 3(¢-
(eKTbl XMMHUYECKHX YacTHI[ BEllecTBa IpU B3au-
MOJICUCTBUM C WHQPPAKPACHBIM SIEKTPOMATHHT-
HbIM u3aydeHueM. CIeKTpoCTpyKTypHbIe 3] dek-
Thl XMMHUYECKUX YACTHUIl BEIIECTBA MPHU B3aUMO-
NEeHCTBUM C yIbTpadHONIETOBBIM 3JIEKTPOMArHUT-
HBIM H3ny4yeHneM. Heobxomumuoe 1 10cTaTouyHOe
yciaoBue mnosBieHusa nojocel B MK-cnekrtpe xu-
Mu4ecKkux yacTuil. CreKkTpocTpyKTypHbIie 3 dek-
Thl XMMHUYECKHUX YaCTHI] BELIECTBA MPHU B3aujaeiic-
TBUU C PEHTTCHOBCKHM JJIEKTPOMATHUTHBIM U3JTY-
yeHreM. MuHpopManimoHHO-IOMCKOBBIE CHUCTEMBI
CHEKTPOCTPYKTYPHOH XHUMHUH. DKCIEPTHbBIE CHU-
CTEMBbI CHEKTPOCTPYKTYpPHOU XUMHUHU. be3sTanon-
HBIN aHAJIU3 CIIEKTPOCTPYKTYPHOU XUMUHU.
MeTto0510THs YCTAaHOBIIEHUS CTPYKTYPbl MOJIEKYJT
METOJAMHU CIEKTPOCTPYKTYPHOU XUMHUH.

MeTomosiorusi MOJIEKYJIAPHOTO MoOjie-
JIMPOBAHHS PABHOBECHON CTPYKTYpPbI
XHMHUYEeCKMX YaCTHIl BellecTBa

[ToBepXHOCTh MOTEHIMAILHOW SHEPTUU U PABHO-
BECHAS CTPYKTYypa XUMHUYECKUX YaCTHUIl BEIIECTBA.
VYcnoBus u nporeypa onpeaenieHnus paBHOBECHO-
'O COCTOSAHUA XUMHUUYCCKUX HaCTUII BCIIECCTBA.
AJTOPUTMBI ONTUMH3ALUU CTPYKTYpPhl XUMHUUE-
CKHMX YacTHIl BellecTBa. MeTooiorus onpesene-
HHSI pABHOBECHOUW MOJIEKYJISIPHOM CTPYKTYPBI.
IToBepXHOCTH MOTEHIIMAJIBHOI JHEPIUH U PaB-
HOBECHasl CTPYKTYPa XUMHYECKUX YaCTHUIl Be-
1ecTBa

MetoaoJsiorusi  KOH(pOPMALMOHHOIO
AHAJIM32 XUMHYECKUX COeIMHEeHUI

OcHoBorosaratonye omnpeaeneHus KoHpopMma-
IIMOHHOTO aHaN3a: KOHOPMAIMU ¥ KOH(POPMEpHI
XUMUYeCKnX coeauHeHnid. KondopmanmonHas
sHeprusi. 3amauu  KOH(OPMAIMOHHOTO aHalu3a
XUMHYECKUX coeauHeHuid. OrnpeneneHue 4vucia
KOH(OPMEPOB B KOHPOPMALIMOHHOM CMECH.
Omnpenenenue BeIWYUHBI 0apbepOB BHYTPEHHETO
BpallIeHUs. Y CJIOBHE CBOOOTHOTO BHYTPHUMOJIEKY-
JSPHOTO  BpallleHUs (QYHKIUOHAJIBHBIX TPYIII
XUMHUYECKHX COEIMHEHUN. Meronoiorus omnpene-
JICHHsI COCTaBa PaBHOBECHOM cMeCH KOH(POPMEPOB
METOAaMU KOMIIBIOTEPHOM CTPYKTYPHON XUMHUH.
OnpeneneHre coctaBa PaBHOBECHONM CMECH KOH-
(hopMepoB METOIOM CHEKTPOCTPYKTYPHON XUMUH.
Omnpenenenue cocrtaBa cMecd KOH(POPMEPOB Me-
TOJOM JTUIIOJIbHBIX MOMEHTOB.




Kondopmanmonnas HOMEHKJIATypa.

Paznen 2. [laptutypy CTpyKTypHOI Xu-
MHUU HaJ0 HE IPOCTO HCIOJIHUTH, €€
HaJ0 COYMHUTBH!

OddexTsl MOHM3AIMYN XUMHUECKHUX Ya-
CTHII BEIIECTBA

[TapamMeTpsl 371€KTPOHOJOHOPHBIX U 3NEKTPOHO-
aKLENTOPHBIX CBOMCTBA XUMHUYECKHUX YaCTHUIL Be-
mectBa. OnpeneneHrne NOTEHIMAI0B HOHU3AUU
METOJI0M (POTODJIEKTPOHHOM CIIEKTPOCKOIIH.
BeprukanpHas u aquabatudyeckas HOHU3ALUS XU-
Muueckux yactull. [Ipuanun @panka - Konnona.
Ornpezenenne NOTEHINAI0B HOHU3ALUN XUMUYe-
CKHMX YaCTHI[ METOJIaMU KBaHTOBOM xumun. Opou-
TaJbHBIN MOTEHLIMAJI MOHU3ALIUU, CTPYKTYPHBIE
M3MEHEHUsI XUMUYECKON YacTUIlbl. BepTrkais-
HBII OTEHLIMAJI MIOHU3ALIMH, CTPYKTYpPHBIE U3MeE-
HEHUS XUMHUYECKOM yacTHUIlbl. AinabaTHuecKuii
MOTEHIMA] HOHU3AUH, CTPYKTYPHbIE U3MEHEHUS
XUMHUecKo yactull. OnpeseneHne 3Heprum
CPOJICTBA K 3JIEKTPOHY XMMHUUYECKHX YaCTHUI] Me-
TOJIaMU KBAaHTOBOM XUMUH. DHEPrusi OpOUTaIbHO-
IO CPOJICTBA K AJIEKTPOHY, CTPYKTYpPHbIE U3MEHE-
HUSL XMMUYECKOM YacTHUIIbl. DHEPrusi BEpTUKAJIb-
HOHO CpPOJICTBA K 3JIEKTPOHY, CTPYKTYPHBIE U3Me-
HEHUSl XUMHUYECKOM yacTHIbl DHeprus aauadaTu-
YECKOI'0 CPOJICTBA K JJIEKTPOHY, CTPYKTYPHBIE
V3MEHEHHUS XUMHUYECKON YaCTHUIIbI.

IddexTsl NOAAPU3ANUN CTPYKTYPbI
XMMHYEeCKHX cOeANHeHMIt

OpOuTanbHbIN MOTEHIMAT HOHU3AINH, CTPYKTYP-
HbIEC U3MEHEHUSI XUMHUYECKON YacTulibl. BepTu-
KaJIbHBIM TOTEHI[MAI UOHU3AIUHN, CTPYKTYpPHbIE
M3MEHEHHUS XUMUYECKOHN YacTullbl. AnuadaTude-
CKMI MMOTEHLMAT HOHU3ALUHU, CTPYKTYPHBIE U3Me-
HEHUS XUMUYECKOU yacTull. OnpeneneHue sHep-
TUU CPOJCTBA K JIEKTPOHY XUMUYECKUX YaCTHI]
METO0/IaMU KBAaHTOBOM XUMHH. DHEPIUst opOu-
TaJIbHOTO CPOJCTBA K JIEKTPOHY, CTPYKTYPHBIE
W3MEHEHUSI XUMUYECKON YaCTHIIbl. DHEPTHUs Bep-
TUKAJIBHOHO CPOJICTBA K 3JIEKTPOHY, CTPYKTYpPHBIE
W3MEHEHUs XUMUYECKON YaCTHI[bl. DHEPTHUs
aarabaTUIEeCKOro CPOJCTBA K DIIEKTPOHY, CTPYK-
TypHBIC U3MEHEHUSI XUMUYECKON YaCTHIIBI.

K IlocTosiHHBINA 3J€KTPUYECKUNA IHUIOIBHBIN MO-
MEHT XUMHUYECKUX coeauHeHuil. OnpeneneHue
COCTaBa paBHOBECHOM cMecH KOH(GOPMEPOB METO-
JIOM JIATIOJIBHBIX MOMEHTOB. WHIynupoBaHHBIM
JUTIOJIbHBIA MOMEHT U MOJSAPU3yEMOCTh XUMUYE-
CKHX COCIMHEHUH. OJIApHas MOJSPU3ALUS XUMHU-
YECKUX YaCTHUIl BEIIECTBA. DJIEKTPOHHAS MOJSPHU-
3alisg XMMUYECKUX YacCTHI[ BellecTBa. ATOMHas
MOJISIpU3alrsd XUMUYECKUX YaCTHI] BEIIECTBA.
OpueHTanmoHHas NoJIApU3aIis XUMUYECKUX Ya-
CTHII BenlecTBa. MeTON0I0THS SKCIEPUMEHTAIIb-
HOT'O ONpEeJIeTICHUs] JUIOJIbHBIX MOMEHTOB XUMHU-




YeCKHMX YaCTHIl BeleCTBa. MeTOoI0I0r s KBaHTO-
BO-XMMHUYECKOTO pacueTa JUIMOJIbHBIX MOMEHTOB
XUMUYECKHUX YaCTHI] BEIIECTBA. OH(POpMaInoHHas
HOMEHKJIaTypa.

KonuenryaabHble 0CHOBbI TEOPUU
XHUMHYECKOH CBSA3H

KoHuenuus 371eKTpOXMMUYECKOTO Oyalu3ma B
TEOPUU XUMHUYECKOW CBs3U. KoHuenius BajaeHT-
HOCTH B TEOPUHU XUMHUYECKOU CBA3U. DIEKTPOHHO-
HMOHHAsl KOHLIETILHS TEOPUU XUMHUYECKOU CBSI3H.
Kitaccuueckas aeKTpOHHAsI KOHIENIUS B TEOPUH
XUMHYECKOH cBs3u. OpOUTANBHO-3apsIIoBasi KOH-
LENIUs B TEOPUU XUMHUYECKOW CBs3H. [IpuHumn
OpOUTALHOTO COOTBETCTBUS B TEOPUH XUMHUYE-
CKOH cBs13U. CBSI3BIBAIOIINE U aHTHUCBI3BIBAIOIINE
koMOuHaimu s — AO, KOTOpbIE LIEHTPUPOBAHBI Ha
atoMax A u B. Csa3pIBaronye U aHTUCBI3LIBAIO-
mme c-komouHarmu p — AO, KOTopble HEHTPUPO-
BaHbl Ha atomMax A u B. CssaspiBaroniye u aH-
TUCBsI3bIBaOIINE T-KoMOuHanuu p — AO, KOTO-
pble eHTpupoBaHbl Ha aTomax A u B. Cs3biBa-
IOIME W aHTUCBS3BIBAIONINE KOMOWHAIIUU S U P —
AQ, xoTopbI€ LICHTPUPOBaHbI HAa aToMax A u B.
DHeprusi 1ByxaTOMHbIX B3auMojeiictBuil (Eap) B
npuOmmKeHnn MajuiikeHa. JHEprusi KOBAJICHT-
HBIX JBYXaTOMHBIX B3aUMOJACHCTBUN. DHeprus
WOHHBIX JBYXaTOMHBIX B3aWMMOJCHCTBHI. DHEp-
TUsl AUCCOLIMAIIMN XUMHUECKUX COSUHEHUH.
Konnenuus I'enbmana-®deitHMana o0 cuiiax suep-
HO - DJIGKTPOHHBIX B3aUMOJEHCTBUM B MOJIEKY-
nax. Teopema I'enbmana-deitHMaHa.
OnekrpocraTuueckas teopeMa I'enbmana — deii-
HMaHa. Teopema BUpHalla U XUMUYECKasl CBA3b.
oH(opMaIOHHAs HOMEHKJIATypa.

Me:xMoJ1eKysipHble HEBAJIEHTHbIE
B3aHMMOJAEeHCTBUSA
XHUMHYECKHUX YaCTHI BEIIeCTBA

MeXMOJIEKYJIIIpHbIC HEBAJICHTHBIE B3aUMICHCTBUS
XUMHUYECKUX YaCTHI] BellecTBa. BanaepBaanbco-
BbI B3aUMOJICVCTBUS XMMUYECKHX YACTHIL BEIlle-
ctBa. OpueHTalMOHHbIE B3auMo/eiicTBus Ban-
nep-Baanbca. MHIyKIIMOHHBIE B3aUMOJICHCTBUSA
Ban-pnep-Baanbca. JlucnepcuoHHble B3aUMOIEH-
ctBust Ban-gep-Baanbca. BonopoaHas cBs3b.

AccolaTbl SIHYC-MOJIEKYJl. MHOXECTBEHHbBIE BO-
noponnble  cBsizu. CTpykTypHble acrnektel H-
acconuatos. [Ipodunu 1113 H-accormaToB.

VcnoBue TamunbTona —  Aitbepca s H-
accoumaroB. JnuHa H-cBsa3u. M3MeHeHHe IIMHBI
cesa3u ~X—H... B H-acconmarax. Konduryparmus
¢parmenta ~ X — H...Y~ B H-acconmarax. K-
cneKkTpaibHble ocodoeHHocTH H-acconmaToB.
SIMP-cniekrpockonusa H-acconmaros. 3menenue
3aps/ia MOCTUKOBOIO aroma Boaopona B H-
accounarax R~ X —H...Y~R. JlunonbHeIi1 MO-
meuT H-accommaTos. MoH-HOHHEIE B3aNMOIEH-

CTBUA.
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NoH-mumonbHele  B3auMoAeucTBus. Katnod-mt B3au-
MOAEUCTBHUSA. T - T - CTIKUHT B3aUMOIEHUCTBUI

QSAR/QSPR xuMmuyeckux yacTHll Be-
IecTBa.

QSAR/QSPR xuMHUYECKHX YaCTHI] BEIIECTRA.
[psimast u obpatHas 3agaun QSAR/QSPR.
Merononorus QSAR/QSPR. Co6cTBeHHBIH 00B-
eM (o0veM Ban-nep-Baanbcs) Xumudeckux va-
CTHIl. DHeprus rpaHnyHbIX MO — neckpuntop
AEKTPOHHON CTPYKTYPbl. DJIIEKTPUUECKH 3aps]
Ha aTOMax XUMHUYECKHX YaCTHULl — JECKPUITOP
3JIEKTPOHHOU CTPYKTYPBI. JIUIIOIBHBIM MOMEHT
XUMHUYECKHUX YaCTHUI[ — JECKPUIITOP ANEKTPOHHON

CTPYKTYpBI.

KOHI_ICHI_II/IH MOJICKYJISIPDHOT'O pacCIio3¢-
aBaHUs XUMHWUYCCKUX YaCTHI] BCIICCTBA
Ha YPOBHC HUX BSaHMOHCﬁCTBHH

CynpamonekynsipHas camocOopka. CroHTaHHas
accouunanus. Camoopranuzauus. MonekyispHoe
pacrno3HaBaHHEe XUMHUYECKHX YaCTHUI[ BEIIECTBA B
MPOLECCE CYNPAMOJIEKYISIPHBIX B3aMMOICHCTBHIA.
MonekynsipHas wuHpOpManus XUMHYECKUX Ya-
ctunl BemecTBa. KuHernyeckast 1a0MIBHOCTD Cy-
MPaMOJICKYISPHBIX KOMIUIEKCOB. TepMoaMHaMU-
yecKkasi CTaOUIBHOCTh CYNPaMOJIEKYJISIPHBIX KOM-
TJIEKCOB. MOJIEKYJISIPHBIN JTOKUHT XUMHYECKHX
YaCTHUI] BEUIECTBA HA YPOBHE UX B3aUMOICHCTBUM.
XenatHeiit 3pQexT B mpoiiecce MOJEKYJISIPHOTO
DACIIO3HABAaHUS XUMUYECKUX YaCTHI] BEILIECTBA.
Makponukimueckuii 3gdekT B mporecce MoJe-
KYJIIDHOTO PAacloO3HABAHUS XUMHUYECKHUX YaCTHUIL
BemecTBa. Temmutatapiii dddext. Kunernaeckuit
TEMIUIATHBIA 3P PEKT.

TepmonuHamMuueckuii  TeMIUIaTHBIA (P dekT.
KoMrieMeHTapHOCTh MOJICKYJISIPHON WH(MOpMaun
XKUMHUYECKUX YaCTHUIl BEIIeCTBAa HA YPOBHE UX B3au-
mMonencTBus. [IpuHIMI IBOMHOM KOMIUIEMEHTAp-
HOCTH MOJIEKYJISIpHOM HMH(OpMaMU XUMHYECKHX
HACTHII BEIIECTBA B HA YPOBHE UX B3aUMOJICHCTBHUSI.
[luHaMuYecKasi KOMIUIEMEHTaPHOCTh MOJIEKYJISAp-
HOM MH(pOpMAIK XUMHUYECKHUX YaCTHUI[ BEIIECTBA
Ha ypOBHE UX B3aUMOJEUCTBUS. - CTIKUHT B3au-
MOJCHCTBHUSL.

MeTtoaoorus MOHGKyanHOﬁ MCXaHU-
KH

Mopenb U 3HEpPrus XUMMHUYECKUX YacTHUI] B MpH-
OJIMKEHUH MOJIEKYJISIpHOM MexaHuku. [loTeHunan
JUHEHHON nedopMaluu XHUMHUYECKUX CBS3€il B
MPUOIKEHUN MOJIEKYJIIPHOW MEXaHUKH XHMH-
yeckux dactwi. [lorenuuan npedopmanuu Ba-
JICHTHBIX YTJIOBBIX MOJIEKYJISIPHBIX ()parMEeHTOB B
MPUOIIKEHUH MOJICKYJIIPHOH MEXaHWKH XHUMH-
yeckuX vactull. [loTeHnuan BHYTpEeHHEro oopa-
IIEHUST MOJICKYJIAPHBIX (DparMEHTOB B MPUOIIKE-
HUU MOJIEKYJISIPHOM MEXaHUKU XUMHUYECKUX Ya-
ctuil. IloTeHnmanbl HEBAJICHTHBIX B3aUMOCH-
ctBuii (Ban-gep-BaanbcoBux B3anmoneicTBuil) B
MPUOIMKEHUH MOJICKYJIIPHOH MEXaHWKH XHUMH-

YCCKHUX YaCTHUII.
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[ToTeHIManbel 3JIEKTPOCTATUYECKUX B3aUMOICH-
CTBHH B MPUOJIMKEHUU MOJCKYJISIPHOW MEXaHUKU
xuMmudeckux yactull. [lorennuan H-cBsA3u B mipu-
ONMKEHUH MOJICKYJISIPHOW MEXaHUKH XUMHUYe-
cKkuX yactull. MM+ cunoBoe mnojie MOJIEKYJISIPHOM
Mexanukd. AMBER cuioBoe mnose Moisekyssp-
Hoi Mexanuku. BIO+ cunoBoe mosie MOJeKyJsp-
Hoil Mmexanuku. OPLS cunoBoe none Mosekysp-
Hoit mexanuku. Hyper Chem monexysipHast me-
XaHUKA.

6. CTPYKTYPA U COAEPXAHUE JUCHUIIINMHDBI

6.1. ®dopma 00yueHus — ouHas, Kypc —3, cemecTp — 6

KommuectBo yacoB

HanveHoBaHHs pasieion i Tem Jlek. Jlabop. | Ilpakr. | CPC+K | Bceero

Paznen 1. He 3Has1 CTpyKTYpbI MOJIEKYJIbI,

12 12 - 48 72
HEJb3sl IOHATH €€ NTOBEJICHNUE.
KoHuenTyanbHble OCHOBBI CTPYKTYPHOU XH- ) ) i 3 12
MUHU
DNEKTPOHHOE COCTOSHUE XHUMHUYECKUX 4a- ) ) ) 3 12
CTHI] BEILIECTBA
JudpakiimoHHbIe TEXHOJOTHU CTPYKTYPHOMH
XUMUH 2 2 - 8 12
Merononorus yCTaHOBJICHUSI MOJIEKYJISIPHOU 2 2 ) ] 12

CTPYKTYpPbI METOAAMH CIIEKTPOCKOIUU

MeTton010rus MOJIEKYISIPHOTO MOJAEIUPOBA-
HUSI pPABHOBECHOM CTPYKTYPbl XUMHUECKUX 2 2 - 8 12
qacCTHIl BeIIiecTBa

MeTtoponorus KOH(bOpMaHHOHHOFO aHalJlu3a

. 2 2 - 8 12
XUMUYECKHUX COCTMHEHUIN
Pazpgen 2. [lapturypy cTpyKTypHOU XUMUU
HaJ10 HE NIPOCTO UCIIOIHUTB, €€ HAJI0 COYU- 14 14 - 62 90
HUTB!
O} dexTs MOHM3AMH XUMUICCKIX YACTHI ) ) i ] 12
BEILIECTBA
D¢ dekTsl moNsIprU3aIuu CTPYKTYPhl XUMUYE- ) ) i ] 12
CKHMX COCJIMHEHUI
KoHuenryanabHble OCHOBBI TEOPUU XUMUYE- ) ) i ] 12
CKOM CBSI3U
MexMoIeKyIIpHble HEBAJIEHTHBIE B3aUMO- ) ) i ] 12
JIEMCTBUSI XUMUYECKUX YaCTHUI] BEUIECTBA
QSAR/QSPR xuMu4uecKux 4acTHI] BEIIECTRA. 2 2 - 8 12
Konuenuus MonekyasspHOTO pacrno3eaBaHus
XUMUYECKHX YaCTHI] BEUIECTBA HA YPOBHE UX 2 2 - 11 15
B3aUMOJICVCTBHS
Metoa00rust MOJEKYISIPHOW MEXaHUKHU 2 2 - 11 15

HUTOTI'O I10 KOMITIOHEHTY OIIOIT 26 26 - 110 162
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7. OHEHOYHBIE MATEPUAIJIBI (CPEJCTBA) IJI1 TEKYILEI'O KOHTPOJIA

YCHEBAEMOCTH, ITIPOMEXYTOYHOM ATTECTALIMN

7.1. KonTposbHabie BOIpOCHI

Pazgen 1
ATOMHO-MOJIEKYJISIpHAS apXUTEKTypa U MOJIEKYJISpHasi CTPYKTypa BeIllecTBa.
Tonosornyeckasi 1 reOMETPUCECKasi MOJIENIb MOJIEKYJISIPHOM CTPYKTYPbI BEIIECTBA.
Crartnueckast 1 IMHAMUYECKAs: MOJCIIb MOJIEKYJISIPHOU CTPYKTYPHI BEIIECTRA.
L, T, I - Mozens MOJIEKYJIIPHOM CTPYKTYPBI KOHJIEHCHUPOBAHHOM (ha3bl BEIIECTRA.

Brnusaue arperaTHoro COCTOAHUA Ha MOJICKYJIIPHYIO CTPYKTYPY XUMHNYCCKUX YaCTULL
BCIICCTBa

OcHOBHOE U B036y}K)IeHHOG SJICKTPOHHOEC COCTOSHNE XUMHUYCCKUX YaCTHUIl BEIICCTBA
CuHrIeTHOE QJICKTPOHHOC COCTOAHNEC XUMHUYCCKUX YaCTUL BCIICCTBA.
B036y)KIIeHHOC CHUHIJICTHOC 3JICKTPOHHOC COCTOAHUC XUMHWYCCKUX YaCTHUILl BCIICCTBA.
TpI/IHHeTHOG SJICKTPOHHOC COCTOAHNEC XUMHUYCCKUX YaCTHUIl BCIICCTBA.

OO6pa3oBaHue U Ae3aKTUBAIUS YJIECKTPOHO-BO30YKICHHOTO COCTOSHUS XUMUYECKHUX
YaCTHI] BEIIECTA.

BHyTpeHHsIs 371eKTpOHHAs! KOHBEPCHUS — TUII 3JIEKTPOHHOT'O TIEPEXo/ia.
NHTepkoMOMHALIMOHHAS JIEKTPOHHAsI KOHBEPCHUS — THII AJIEKTPOHHOIO IIEpeXoa.
dyopecueHIHs — TUI 3JIEKTPOHHOTO Nepexoa.

docdopecueHIys — TUIT 3JIEKTPOHHOTO Mepexoia.

CruHoBas MYJBTUIINICTHOCTh XUMHUYCCKUX YAaCTUIL] BCUICCTBA C ITAPHBIM YUCJIOM 3JICK-
TPOHOB B TPUIIIIECTHOM 3JICKTPOHHOM COCTOSAHHH.

CruHoBas MYJBTUINICTHOCTE XUMHUYCCKUX YAaCTHUIL BECIICCTBA C ITAPHBIM YUCJIIOM 3JICK-
TPOHOB B B036y)I(H€HHOM CHUHIJICTHOM 3JICKTPOHHOM COCTOSAHUMU.

CrmHoBas MYJIBTUIINIETHOCTh XUMHUUYCCKHX YaCTHUIL BEIICCTBA C ITAPHBIM YHCJIOM 3JICK-
TPOHOB B TPUITIJICTHOM 3JICKTPOHHOM COCTOSTHUH.

CrnuHoBast MYJIBTHUIINICTHOCTh XUMHUYCCKHX YaCTUILL BCIICCTBA C HCIIAPHBIM YHUCJIOM
JJICKTPOHOB.

3aganue 17151 CAMOCTOSITEJILHOM PadOTHI
CHuH U CIIMHOBAasg MYJIBTUIINICTHOCTb KATUOHOB XUMHWYCCKUX YAaCTHLI.
CnuH ¥ CIMHOBAs MYJIBTUIUIETHOCTh AHUOHOB XUMUYECKUX YaCTHII.

CHuH ¥ CIIMHOBAas MYJBTHIUICTHOCTh XUMHUYCCKUX YACTUL] BCIICCTBA C HCIIAPHBIM
YHCJIOM DJICKTPOHOB - paIUKaJIOB.

CnuH u CrIMHOBas MYJIBTHUIINIECTHOCTh KATUOH-PAANKAJIOB.
CIuH ¥ CIIMHOBas MYJBTUILICTHOCTh AHUOH-PAIUKAJIOB.

KoHnenryanbHble OCHOBBI YCTAaHOBJIEHUS MOJIEKYJIIPHON CTPYKTYpPbl METOAOM PEHT-
TEHOCTPYKTYPHOI'O aHAJIN3.

I - Mozenb CTpyKTypbl XUMHUYECKUX YaCTHL] BEILIECTBA.

r — Mogenb MOJIEKyISIPHOU CTPYKTYPbl XMMUYECKUX YaCTHUL BEILIECTBA.

r, U — Mopaenb MONEKYJISIPHON CTPYKTYPbl XUMHUYECKUX YaCTHUI[ BELIECTBA.

r,p — Mognenb MOJEKYJIAPHOU CTPYKTYPbl XUMUYECKUX YaCTHIL] BEIIECTBA.

KoHuenTyanabHble OCHOBBI yCTaHOBIIEHHUS MOJIEKYJIIPHON CTPYKTYPbl METOAOM DJIEK-
TpoHOTpapum\
KoHuenTyanpHble OCHOBBI YCTaHOBIIEHUS MOJIEKYJIIPHOU CTPYKTYPBI METOJOM HEH-
TpoHOTpapuu.
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34
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CpaBHHTEBHBIE BO3MOXXHOCTH PEHTTC€HOCTPYKTYPHOTO aHAIIM3a M HEUTPOHOTpapuu
MOHOKPHUCTAJLJIOB.

BisiHME KpUCTAIIIMYECKOTO OKPYKEHMS HA MOJIEKYJIIPHYIO CTPYKTYPY XUMHUYECKUX
YaCTHL BELIECTBA.

CrieKkTpoCcKOMNus ¥ CIIEKTPOCTPYKTYpHask HHPOpHALUS.

35 CnextpocTpykTypHBIe 53Q(PEKTH XMMUYECKUX YaCTHIL BEMIECTBA IIPH B3aUMOIEHCTBHY C

36
37
38
39
40
41

42
43
44
45

46
47

48
49

50

51
52
53
54
55

56
57
58

59

OJICKTPOMAariuTHBIM HU3JIYYCHUCM.

CrniexkTpocTpyKTypHbIEe 3G (HEKThl XUMUYECKHUX YaCTHUI BEILIECTBA ITPHU B3aUMOICHCTBUU
C PaJIMOBOJTHOBBIM 3JIEKTPOMAarHUTHBIM U3TyYEHHEM.

CrnektpocTpykTypHbIe 3G (HEeKThl XUMUYECKUX YaCTHIl BELIECTBA MPU B3aUMOACHCTBUN
C MUKPOBOJTHOBBIM 3JIEKTPOMArHUTHBIM U3JTy4YEHUEM.

CriekTpocTpyKTYpHBIC 3P (HEKTH XUMUISCKUX YACTHII BEIECTBA IPU B3aUMOICHCTBUN
¢ UH(PaKpPaCHBIM AJIEKTPOMATHUTHBIM U3ITyUYEHUEM.

CriekTpocTpyKTypHBIC 2 (HEKTHl XUMUYECKUX YaCTHII BEIIECTBA IMPU B3aUMOICHCTBUN
C yAbTPadUOIETOBBIM AIEKTPOMArHUTHBIM U3ITy4YEHUEM.

H606XO,Z[I/IMI/IOG " JOCTATOYHOC YyCJIOBUC MOABJICHUS IMOJIOCHI B I/IK-CHCKTpe XUMHNYECC-
KHUX 4aCTHUI.

CrnektpocTpykTypHbI€ 3G (HEeKThl XUMUYECKUX YaCTHIL BEIIECTBA MPU B3aUICHCTBUU C
PEHTTEHOBCKUM 3JIEKTPOMATHUTHBIM U3ITy4YCHHEM.

NundopMannoHHO-TIONCKOBBIE CHCTEMBI CIIEKTPOCTPYKTYPHOM XHUMHUH.
DKCHepTHbIE CUCTEMBI CLIEKTPOCTPYKTYPHON XUMUMU.
be3aTanoHHbIi aHaNU3 CIEKTPOCTPYKTYPHOU XUMHUH.

Metoznonorust ycTaHOBICHUS CTPYKTYPbI MOJIEKYJI METOJAMH CIIEKTPOCTPYKTYpPHOU
XMMUH.

[ToBepXHOCTH MOTEHIIMATIBLHON YHEPTUHN U PABHOBECHAS CTPYKTYpa XUMUUECKHUX Ya-
CTHI] BELIECTBA.

VYcnoBus 1 polierypa onpeaesieHrss PABHOBECHOTO COCTOSIHUSI XUMUYECKUX YaCTHII
BEIIIECTBA. .

Meronomorus onpeneieHus paBHOBECHON MOJIEKYJIIPHON CTPYKTYPBL.

IToBepXHOCTh NOTEHHATbHOM SHEPIUH M PABHOBECHAsI CTPYKTYpa XUMHYe-
CKHMX YaCTHII BelllecTBa

OcHoBormnonaramomume onpeaeacHuss KOH(GOPMaMOHHOTO aHAIN3a: KOHOPMAIUH U
KOH(pOpMEphl XUMUYECKHUX COEITMHEHUH.

Kondopmanunonnas sueprus.

3anaun KOH()OPMAITMOHHOTO aHAJTN3a XUMHUUECKUX COCTUHECHUH.

Omnpenenenne yncia KOHPOPMEPOB B KOHPOPMAITHOHHONW CMECH.

Omnpenenenue BeJIMYMHBI 0apbepOB BHYTPEHHETO BpAIICHUS.

VYcnoBue cBOOOIHOTO BHYTPUMOJIEKYJISIPHOTO BpalleHUs1 (yHKIMOHAIBHBIX TPy
XUMHAYECKHX COCTUHEHHH.
Metoponorus onpeeneHus: COCTaBa PaBHOBECHON cMecH KOH(OPMEPOB METOIaMHU
KOMIIBIOTEPHOU CTPYKTYPHOU XUMUHU.
Omnpenenenne cocTaBa paBHOBECHONW CMeCH KOH(POPMEPOB METOAOM CHEKTPOCTPYK-
TYPHON XUMUH.
Omnpenenenue coctaBa cMecH KOH(GOPMEPOB METOJIOM JUIOIBHBIX MOMEHTOB.
Paznen 2.
[TapaMeTpsbl 31€KTPOHOJOHOPHBIX U AJIEKTPOHOAKLIENTOPHBIX CBOWCTBA XUMHUECKUX
YJaCTHIl BEIIECTBA.
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OmnpeeneHre MOTCHIINATIOB HOHU3AIIUN METOAOM (DOTOIIEKTPOHHON CIIEKTPOCKOITH.
BeprukanpHas u agpabatnueckas MOHU3AUI XUMAYECKUX YaCTHII.
[Ipunuun ®@panka - Kongona.

OHpCI{CHeHI/Ie IIOTCHIMAJI0B HOHU3aAlIlUH XUMHWYCCKHUX YaCTHUI METOAaMU KBaHTOBOM
XHUMHU.

OpOuTanbHBIN MOTEHIMA HOHU3AINH, CTPYKTYPHbIE U3MEHEHHSI XUMUYECKON YacTh-
OEL

BeprukanbHblii HOTEHIIMAT HOHU3ALUHU, CTPYKTYPHbIE H3MEHEHHUS] XUMUYECKON Ya-
CTHUIIBI.

Anmnabatudyeckuil MOTEHIMAl MOHU3ALMH, CTPYKTYPHbIE U3MEHEHHSI XUMUYECKON Ya-
CTHULL..

OrnpezesieHne SHEPTUH CPOACTBA K ANEKTPOHY XMMUYECKUX YACTUI] METOJaMU KBaH-
TOBOU XUMUMU.

DHeprus opOUTAILHOTO CPOJICTBA K ANEKTPOHY, CTPYKTYPHbIE H3MEHEHHUS XUMUYe-
CKOW YaCTHIIBI.

DHeprus BepTUKAIbHOHO CPOJICTBA K AJIEKTPOHY, CTPYKTYP-
HbIE U3MEHEHHS] XUMHUECKON YaCTULIbI

DHeprus aanadaTHuecKoro CpoACTBa K AJIEKTPOHY, CTPYKTYPHBIC H3MEHEHUSI XUMUYe-
CKOW YaCTHIIBI.

K ITocTosIHHBIH 3JIEKTPHUYECKUI TUMOIBHBI MOMEHT XUMHUECKUX COSTUHEH(.

OmnpeneneHue cocTaBa paBHOBECHON cMecH KOH()OPMEPOB METOI0M TUIOIBHBIX MO-
MEHTOB.

I/IHI[YI_[I/IpOBaHHHﬁ JUIIOIBLHBIM MOMEHT U NOJIIPU3yCMOCTh XUMHUYCCKUX COCJIMHCHUM.
OJIApHAad NMoJrsipu3anud XUMUUICCKHUX YaCTUI] BCIICCTBA.

SHGKTI)OHHEUI noJjrsipu3anda XUMUYCCKHUX YaCTUI] BCHICCTBa\

Atomuas moJrapu3aisd XUMHYCCKHUX YaCTUI[ BEIICCTBA.

OpI/IeHTaHI/IOHHaH noJjesipu3angd XUMHUYCCKUX YaCTUI] BCIICCTBA.

MCTOIIOHOFI/ISI SKCIICPUMCHTAJILHOTO OIMMPCACIICHUA JUIIOJbHBIX MOMCHTOB XUMHUYC-
CKHX YaCTHIl BEIICCTBA.

MeTo1010THsl KBAHTOBO-XHMUYECKOTO PacyeTa JUMOJbHBIX MOMEHTOB XUMHUYCCKUX
YaCTHUI BEIECTBA\

Konnenmus 371eKTpOXUMUYECKOTO Ayalu3Ma B TEOPUU XUMUYECKOHN CBS3H.
KoHnenus BaleHTHOCTH B TEOPUU XUMUYECKOU CBSI3U.
DNEeKTPOHHO-UOHHAs KOHIIETIIUS TEOPUU XUMUYECKOHN CBS3H.
Knaccuueckas 35ieKTpOHHAs KOHIICTIIUS B TEOPUU XUMUYECKON CBS3H.
OpOuTanbHO-3apsI0Bast KOHIETIIHS B TEOPUU XUMHUYECKOM CBSI3H.
[IpuHIHT OPOUTANTBHOTO COOTBETCTBUS B TEOPHH XUMHYECKON CBSI3H.

CBs3bIBaIONIME U AaHTUCBS3bIBaONINE KOMOMHALMY S — AO, KOTOpbIE IEHTPUPOBAHBI
Ha aToMax A u B.

Cas3bpIBaIONINE U aHTUCBS3bIBAIONINE G-KoMOUHaImK p — AO, KOTOpbIE IIEHTPUPOBA-
HBI HAa aToMax A u B.

CBs3bIBAIONINE M AHTHCBSA3BIBAIONINE T-KOMOUHamu p — AO, KOTOpBIE IIEHTPUPOBa-
HBI Ha aToMax A u B.

CBs3bIBAIONINE M AHTUCBS3BIBAIONINE KOMOMHAIMH S U p — AO, KOTOpBIE IIEHTPUPOBA-
HbI Ha aToMax A u B.

DHeprus AByXaTOMHBIX B3auMoeicTBuil (Exp) B mpubmmkennn Mamikena.
DHeprusi KOBAJICHTHBIX JIBYXaTOMHBIX B3aHMOJICHCTBHIA.
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92 DHeprusi HOHHBIX JIBYXaTOMHBIX B3aUMOJICHCTBU.
93 Dmueprus auccoLMaNMU XUMHYECKHX COEIMHEHMIA. .

94 Konnermus ['enmpmana-DeliHMaHa 0 cHTax SIIEPHO - AJIEKTPOHHBIX B3aUMOJCHUCTBUN B
MOJIEKYJIaX.

95 Teopema I'enbmana-DeiinMana.

96 DnekrpocraTnueckas Teopema I'enbmana — eliHMaHa.

97 Teopema BupHana U XUMUYECKAs CBSI3b.

98 MexmonekynsapHbIe HEBATEHTHBIE B3aUMOIEHCTBHS XMMUYECKUX JaCTHUIL BEMIECTBA.
99 BanznepBaanbCOBBI B3aMMOACHCTBHS XMMHYECKHMX YACTHI BEIECTBRA.

100 OpuenraunoHHble B3auMoencTus Ban-aep-Baanbca.

101 Mupykimonnsie B3aumoelicteus Ban-nep-Baanbca.

102 JTucnepcuonnsie B3anmoneiicteus Ban-nep-Baansca.

103 Bogoponnas cBsss.

104 Accounars! siHyc-MoneKys1. MHOXKECTBEHHBIE BOJOPOIHEIE CBS3H.

105 Crpykrypnbie acniexktsl H-acconuaTos.

106 IMpodumu IS H-accormaros.

107 Ycnosue IN'amunsrona — Aiibepca ains H-acconmaros.

108 qnuna H-cBssm. SHEPIUs DHEPTHUs
109 Usmenenue nunbl cBs3u ~X—H... B H-acconumarax.

110 Koudurypauus dpparmenra ~ X — H...Y~ B H-accormarax.

111 UK- cnextpansubie ocobernoctn H-acconmaros.

112 Munonsuelii Moment H-acconuaros.

113 Nou-roHHbIE B3aUMOICHCTBYSI.

114 Nou-nunonbHble B3aMMOICHCTBUSL.

115 Katvon-n B3anMomeHcTBHS.

116 n - QSAR/QSPR XMMHYECKUX YaCTHI] BEIECTBA.

117 Mpsimast u o6paruas 3agaun QSAR/QSPR.

118 Meromonorus QSAR/QSPR.

119 Co6eTBennbiii 06beM (06beM Ban-nep-Baanbes) XAMUIECKHX YaCTHIL
120 Dueprus rpannunbpix MO — NeCKpUIITOP 3JIEKTPOHHOM CTPYKTYPBL.

121 DpexTpuueckuii 3aps Ha aTOMaxX XUMUYECKHMX YACTHUIL — JECKPHIITOP 3JIEKTPOHHOMI

CTPYKTYPBHI.
122 TunonbHbi MOMEHT XUMUYECKHX YACTHUIL — AECKPUIITOP JJIEKTPOHHOM CTPYKTYPBL.

123 Cynpamonekynspras camocOopKa.
124 Cnonrannas acconmanmus.
125 Camooprauusarus.

126 MonexynsapHoe pacro3HaBaHHE XUMUYECKUX YACTHIl BELIECTBA B IIPOLIECCE CYIPAMO-
JIEKYJIAPHBIX B3aMMOJICHCTBUM.

127 Monexynsapuas uHpOpManUs XMMUIECKUX JaCTHI] BELIECTBA.

128 Kunernueckas nabMiabsHOCTD CYIPaMONIEKYIISPHBIX KOMIIIEKCOB.

129 Tepmonunamuueckas cTabMILHOCTL CYIPAMOIEKYIIAPHBIX KOMILIEKCOB.

130 MonexynsapHblii JOKUHI XUMHYECKUX YACTHI] BELIECTBA HA YPOBHE UX B3aUMOJIEN-
CTBUH.

131 Xenatueiii 5 dekr B mpouecce MONEKYISPHOTO PACIIO3HABAHUS XMMHIECKUX JaCTHIL
BEIIECTBA.
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132 Makpouumknuueckuii 3ppeKT B mpouecce MOIEKYISPHOrO PaCIO3HABAHMS XMMHUYe-
CKHX YaCTHI[ BEIIECTBA.

133 Temnnarusiii odppexr. Kunernueckuii TeMiuiaTHbIi G QeKT.

134 Tepmonunamudeckuii TeMriaTHblit 3¢ dext. KoMIeMeHTapHOCTh MOJIEKYIIAPHON
MH(OPMAIMK XUMUYECKUX YACTHUIL BENIECTBA HA YPOBHE MX B3aUMOJEHCTBHSL. ..

135 Ipunimn aBoiiHOlN KOMIIIEMEHTAPHOCTH MOJIEKYIPHON MH(QOPMAIMH XUMHIECKHX
YaCTHII BEIECTBA B HA YPOBHE UX B3aUMOJECHCTBUS.

136 Jlunamuueckast KOMILIEMEHTAPHOCThL MOJIEKYJISPHOM HHPOPMALMU XMMHYECKHX Ya-
CTHII BEILIECTBA HA YPOBHE UX B3aUMOJCHCTBUS. - CT3KHHT B3aUMOJICHCTBUSL.

137 Mopens n oHEPrUs XMMHYECKUX YACTHI] B IPUOIMKEHUH MOJIEKYIIPHON MEXAHUKH.

138 IMorenuuan nuneiHo# AehopMani XUMUIECKUX CBA3€EH B TIPUOIMKEHUI MOJIEKY-
JSIPHOM MEXaHUKU XMMHUYECKHUX YaCTHUL.

139 IMorennman xepopManyn BaIeHTHBIX YITIOBBIX MOJIEKYJISPHBLIX (PArMEHTOB B IIPH-
OJIMKEHUH MOJICKYISIPHON MEXaHUKH XMMHUYECKHUX YaCTHII.

140 IMorennman BHyTpEHHErO OOPALIEHUS MOJIEKYIIAPHBIX (PPArMEHTOB B IIPUOIIIKEHUH
MOJIEKYJIIPHOM MEXaHUKH XUMUYECKUX YaCTHULL.

141 Iorenumans: HeBaleHTHBIX B3auMoekicTBuii (Ban-nep-BaanbcoBux B3auMoeii-
CTBHI) B IPUOIMKEHUH MOJIEKYIAPHON MEXaHMKH XMMHYECKHX YaCTHIL.

142 MMoTenumanst 31€KTPOCTATUYECKHUX B3AUMOIEHCTBH B IPUOIMIKEHUU MOJIEKYIPHOM
MEXaHUKH XUMUYECKUX YaCTHII.

143 TMorennman H-cBsA3u B NPUOIMKEHUH MOJIEKYJIAPHOM MEXaHMKN XUMUYECKHMX YACTHIL.

144 MM+ cunosoe none monexynspHoit Mmexannku. AMBER cuinoBoe mose Monekysp-
HOW MEXAHUKH.

145 BIO+ cusoBoe mosne MoneKyIapHON MEXaHHKH.

146 OPLS cunosoe nmose MOJNEKYJIAPHON MEXaHUKH.

147 O61pe NpUHIKUITEI BEIYUCIUTENBHOTO SKCIIEPUMEHTA B CUPYKTYPHON XUMUH.
148 Cxema TeXHOIOrMYIECKOrO LMKIIA BEIMUCIUTEIBHOIO SKCIIEPUMEHTA.

149 **CpoiicTBa Mozenel «OeNbIi AMMK», «IEPHBIN ALMK» U «CEPBIN SIIUK.
150 Hyper Chem monekymspHas MexaHHuKa

7.2.  Bonpocbl NTMCbMEHHOM KOHTPOIbHOM paboTbl

1 BnusiHre arperaTHOTr0 COCTOSTHHSI Ha MOJICKYJISIPHYIO CTPYKTYPY XUMHUYECKHX Ya-
CTHII BEILECTBA

2 OCHOBHOE ¥ BO30Y:KIECHHOE 3JIEKTPOHHOE COCTOSIHIE XMMUYECKUX YACTHI] BEIIIE-
CcTBa

3 CHHITIETHOE DIIEKTPOHHOE COCTOSHHE XUMUYECKHX YACTHUIL BEIECTBA.

4‘ BO36y)KIIeHHO€ CHUHIJICTHOC 3JICKTPOHHOC COCTOAHUC XUMHWYCCKUX YaCTHUL BCILIC-
CTBa.

5 TpunneTHoE 31eKTPOHHOE COCTOSHME XMMHUYECKHMX YaCTHII BEILECTBA.

6 OO0pa3oBaHue U I€3aKTUBALIUS 3JICKTPOHO-BO30YKICHHOTO COCTOSHUS XUMHYECKHX
YaCTHUIl BENIECTA.

7 BHYTpeHHSs SIEKTPOHHAS KOHBEPCHUS — THII 3JIEKTPOHHOTO TIePEX0/Ia.

8 VHTepKOMOMHAIIMOHHAS DJIEKTPOHHAS KOHBEPCHUS — THI SIEKTPOHHOTO MEPEXO0Ia.

9 DIryopecueHIus — TUII 2IEKTPOHHOTO TIEPEXO/IA.

10  docdopecrennus — TUI SIEKTPOHHOTO MEPEXOIA.

11  CnmHOBas MyIbTHIUIETHOCTH XMMHYECKHX YACTHI] BEHMIECTBA C MIAPHBIM YKCIIOM

3JICKTPOHOB B TPUILJICTHOM 3JICKTPOHHOM COCTOSHUMU.
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CruHoBas MYJIBTUIINICTHOCTb XUMHUUYCCKHX YaCTHUI] BCUICCTBA C IMAPHBIM YHUCJIOM
OJICKTPOHOB B BO36y>KI[eHHOM CHUHIJICTHOM 3JICKTPOHHOM COCTOSIHHU.

CruHoBas MYJIBTUIINICTHOCTh XUMHUUYCCKHUX YaCTHUI] BCUICCTBA C IMAPHBIM YHUCJIOM
OJICKTPOHOB B TPUIJICTHOM 3JICKTPOHHOM COCTOSHHH.

CrnimHOBasi MYyJIbTHILICTHOCTh XUMUYECKUX YACTHUI BEIIECTBA C HETIAPHBIM YUCIIOM
JIICKTPOHOB.

3aganue 118 CaMOCTOSITeIbHON padoThI
CnuH u ciMHOBask MyJIBTUIUIETHOCTh KATHOHOB XUMHYECKUX YACTHII.
CIMH U CIIMHOBAas MYJIBTUIINICTHOCTh AHUOHOB XUMHUYCCKUX YaCTHUII.

CHuH ¥ CIIMHOBAas MYJIBbBTHIUICTHOCTh XUMHUYCCKUX YaCTHUIL BCUICCTBA C HCIIAPHBIM
YUCJIOM DJICKTPOHOB - paJIUKaJIOB.

CIMH ¥ CIIMHOBAas MYJIBTUIINICTHOCTb KAaTUOH-PAAUKAJIIOB.
CIuH ¥ CIIMHOBAas MYJBTUIINICTHOCTh AaHUOH-PAIUKAJIOB.

KonuenTyanabHble OCHOBBI YCTaHOBJICHUS! MOJIEKYJIIPHON CTPYKTYpPBI METOZOM pe-
HTT€HOCTPYKTYPHOTO aHau/

KonnenryanbHbIe OCHOBBI yCTaHOBIICHHSI MOJICKYJIIPHOHM CTPYKTYPBI METOOM
3NEeKTpOHOTpadum\

KonuenryanabHbIle OCHOBBI YCTaHOBIICHHS MOJICKYJIIPHOIM CTPYKTYPBI METOAOM
HEUTpOHOTpaduu.

CpaBHUTENIbHBIE BO3MOYKHOCTH PEHTI€HOCTPYKTYPHOT'O aHAIN3a U HEUTPOHOIpa-
(11 MOHOKPHCTAIIIIOB.

BnusiHue KpUCTaIIMYECKOr0 OKPYKEHUS HA MOJIEKYJISIPHYIO CTPYKTYPY XHUMUYE-
CKHMX YaCTHL BEILLIECTBA.

CrHeKTpoCKONUs U CIEKTPOCTPYKTYpHAsE HH(OpUAIIHUSL.

CriekTpocTpyKTypHBIE 3P HEKTH XUMUYECKUX YaCTHUI] BEIIECTBA MTPH B3aUMOJICHCT-
BUHU C PAJMOBOJIHOBBIM 3JIEKTPOMArHUTHBIM M31yUYEHUEM.

CriekTpocTpyKTypHBIE 3P HEKTH XUMUYECKUX YaCTHUI] BEIIECTBA ITPH B3aUMOJICHCT-
BHM C MUKPOBOJHOBBIM AJIEKTPOMATrHUTHBIM U3JTyYEHUEM.

CrnektpocTpykTypHBbI€ 3G (HEeKThl XUMUYECKUX YaCTHII BEIIECTBA MPU B3aUMOCHCT-
BUU C MH(PAKPACHBIM AJIEKTPOMArHUTHBIM U3ITyUYEHHUEM.

CrexTpocTpyKTypHBbIE () (PEKTh XUMHUUECKUX YaCTHUI] BEIIECTBA MTPU B3aMMOICHCT-
BUU C yIBTPA(HUOICTOBBIM JIEKTPOMArHUTHBIM U3ITyUYCHHEM.

Heob6xomumuoe u noctaTouHoe ycioBue nosisneHus nosnockl B UK-crekTpe xumu-
YEeCKUX YaCTHII.

CrekTpocTpyKTypHBIC 2 (HEKThl XUMUYECKUX YaCTHII BEIIECTBA MPU B3aUICHCTBUN
C PEHTTEHOBCKUM AJIEKTPOMArHUTHBIM U3TTyYEHUEM.

NuHpOopMaLmOHHO-TOUCKOBBIE CUCTEMBI CLIEKTPOCTPYKTYPHOU XUMUHU.
OKCHEPTHBIE CUCTEMBI CIEKTPOCTPYKTYPHON XUMHUHU.

Kondopmannonnas sueprusi.

3agaun KOH()OPMAMOHHOTO aHAIN3a XUMUYECKUX COSTNHEHUI.
Omnpenenenue yncia KOHPOPMEPOB B KOHPOPMALTMOHHON CMECH.
OmnpeneneHue BeIUMYHHBI 0apbepOB BHYTPEHHETO BpPAIICHUSI.
BeprukanpHast u anuabaTuveckasi MOHU3AIUS XUMHUECKUX YaCTHII.
[Tpuniun ®@panka - Kongona.

DHeprus opOUTAILHOTO CPOJICTBA K ANEKTPOHY, CTPYKTYpPHbIE HU3MEHEHHUS XUMUYe-
CKOU YaCTHILIBI.
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DHeprus BEpTUKAIbHOHO CPOJICTBA K AJIEKTPOHY, CTPYKTYPHbIE U3MEHEHUS XUMHU-
YECKOU YaCTHULBI

OHeprust aquadaTHYECKOro CPOACTBA K IEKTPOHY, CTPYKTYypHbIC H3MEHEHUS XU-
MHUYECKOUN YaCTHUIILI.

K IlocTtostHHBIN BHeKTpI/I‘IeCKI/Iﬁ JUIIOJBHBIM MOMEHT XUMHUYECKUX COG,ZLI/IHGH(I).

Omnpenenenue cocTaBa paBHOBECHON cMecH KOH()OPMEPOB METOI0M TUMOIBHBIX
MOMEHTOB.

WNHayuupoBaHHBIA JUMTOIBHBIA MOMEHT U MOJIIPU3YEMOCTh XUMUYECKUX COEIUHE-
HUM.

OJISIpHAs MOJISIPU3AIUs XUMHUYECKUX YaCTHI] BEIIECTBA.

DneKTpOoHHAs MOJSPU3AIUST XUMUYECKUX YaCTHII BEIIECTBA\

ATOMHas Moisipu3alys XUMUYECKUX YacTHI] BEIIECTBA.

OpueHTanmoHHas MOJAPU3AINST XUMHUUYECKUX YaCTHUIl BEIIECTBA.

MCTOI[O.]'IOFI/I?I SKCIICPUMCHTAJIBHOT'O OIMMPEACIICHUA JUIIOJIbHBIX MOMCHTOB XUMHUYC-
CKHX YaCTHull BEUICCTBA.

CBs3bIBaIONINE M AHTHCBS3BIBAIONINE T-KOMOUHAIMH p — AO, KOTOpBIE LIEHTPUPO-
BaHbI Ha aToMax A u B.

CBs3bIBaIONINE U AHTUCBS3BIBAIONINE KOMOMHALUY S U p — AO, KOTOpBIE LICHTPH-
poBaHbl Ha aTomMax A u B.

DHeprus AByXaTOMHBIX B3auMoeicTBuil (Eap) B mpubmmkennn Mamnukena.
DHeprusi KOBAJICHTHBIX JIBYXaTOMHBIX B3aUMOJICUCTBHII.

DHeprusi HOHHBIX JABYXaTOMHBIX B3aUMOJECHCTBUN.

DHeprust AUCCOLMAIIMN XUMHUYECKUX COSTUHEHUHN.

Konnenuus I'enbmana-deitHMana 0 CUIax SIEPHO - JIEKTPOHHBIX B3aUMOACH-
CTBUM B MOJIEKYJIAX.

Teopema ['enpmana-deitnmana.

DnekTpocTaTuyeckas teopemMa ['enpmana — OeitHMaHa.

Teopema BupuHana U XUMHUYECKas CBA3b.

oH(oOpMaIOHHAs HOMEHKJIATypa.

Kondwurypamus ¢pparmenta ~ X — H...Y~ B H-acconmarax.

HK- cniektpanbabie ocooeHHOcTH H-accommaTos.
SMP-cnekrpockonusa H-acconuaros.

N3menenue 3apsia MOCTUKOBOTO aroma Bogopoaa B H-accouunarax
R~X-H...Y~R.

JunonpHBIM MOMEHT H-accomuartos.

HoH-noHHBIE B3aUMOIEHCTBUS.

JIunoIbHBI MOMEHT XUMHYECKUX YaCTHUIl — IECKPUITOP AJIEKTPOHHON CTPYKTYPHI.
CynpamonekyisipHast caMocOopka.

CnoHTaHHas accouuanus.

Camoopranuzanusi.

MounekynspHOE paclo3HaBaHME XMMUYECKUX YACTHUIL BELIECTBA B IIPOLIECCE CyIIpa-
MOJIEKYJIIPHBIX B3aMMOJIECHCTBUM.

MonexymnsipHas HHpOpMaIUs XUMHUECKUX YaCTHUI] BELECTBA.
Kunernueckas 1abUIbHOCTB CYIIPaMOJIEKYJISPHBIX KOMILJIEKCOB.
TepMmoannamMuyeckas CTaOUIBHOCTD CYPaMOJIEKYISIPHBIX KOMIUIEKCOB.
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77 MonexyJIsIpHBII JOKMHI XUMAYECKUX YaCTHUL] BEIECTBA HA YPOBHE UX B3aMMOJIEH-
CTBHUHU.

78 XenatHbli 3¢ ekt B mporiecce MOIEKYISIPHOTO PACIIO3HABAHUS XUMUYECKUX Ya-
CTHI] BEILECTBA.

79 Makponuknnyeckuii 3pGexT B mporecce MoJeKyJIIPHOTO pacro3HaBaHUs

80 [Torennuan MTuHEHHON neGopMaluu XUMHUECKUX CBSA3EH B MPUOIIKEHIH MOJIEKY-

J'I?IpHOﬁ MEXaHUKH XUMHUYCCKHUX YaCTUIl.

81 [Torennuan neopmManuy BaJIeHTHBIX YIJIOBBIX MOJIEKYJISIPHBIX (DparMeHTOB B MpH-
OJIMKEHUH MOJIEKYJIIPHOM MEXaHUKH XMMHYECKHUX YaCTHULl.

82 [ToTentnan BHyTPEHHETO OOpaIIeHHsI MOJIEKYJISIPHBIX ()parMEHTOB B TIPHOJIHKE-
HHUHN MOJI@Ky.]IHpHOﬁ MCXaHUKHN XUMHNYCCKUX YaCTHUII.

83 [ToTenunansl HeBaIeHTHBIX B3auMoeiicTBuil (Ban-aep-BaanscoBux B3anmopeii-
CTBHI{) B MPUOIMIKEHUH MOJIEKYJIIPHON MEXaHUKU XUMUYECKHUX YaCTHULL.

84 [ToTeHuanbl AIEKTPOCTATUIECKUX B3aUMOACHCTBUI B IPUOIMKEHUH MOJICKYJISIP-
HOW MEXaHWKH XMUMHUYECKUX YACTHII.

7.4. O6pazen copepkaHus YK3aMEHAIIMOHHOTO Owmiera (MpU HAMYHH dK3aMeHa IO JTUC-
[UTITAHE)
buner 1
1. Dnekrpoctatudeckas teopema ['enpmana — deitHmana.
2. Teopema BupHasia U XUMHUYECKas CBS3b.
3. MexMoneKysipHbIe HEBAJICHTHBIC B3aUMOICHCTBHS XUMHUYECKHIX YaCTHUII Be-
HIeCTBA.
8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUAIOT OBYUHAIOUIUECA

OOmiast oleHKa 3HaHUM O0ydaroLMXCs MO0 JUCHUIUIMHE mpoBoauTcs mo 100-0ammpHON
HIKaje UCXOJs U3 MaKCHUMyMa, IPUBEJACHHOTO B Tabymie Hike. OpraHu3alnuoHHO-y4ueOHas pa-
00Ta B ayJUTOPHH OLIEHMBAETCSI HA OCHOBE TaKUX KPUTEPHEB KaK MOCEIAeMOCTh 3aHSTHI1, CBOE-
BPEMCHHOC U KAQYCCTBCHHOC BBLIMNOJIHCHUC JOMAITHUX 3aI[aHI/If/'I, AKTUBHOCTH BO BpEMs IMPOBEAC-
HUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH (ydacThe B OOCYXKIEHHU TEKYILIETO M IPOHJIECHHOTO
MaTepuaia, pelieHue 3aaad u T.1L.).

8.1. CemecTtp 6, ouHast hopma 0OydeHHsI
Homepa paszenos Buzsl paboT MaxcuMaibHOe KO-
4eCTBO 0aJIOB

Opranu3aloHHO-y4eOHas paboTa B ayANTOPUH 20

12 CamocrosrenbHas pabora 20
KoHTtponbHas pabota 10

HUTOI'O 50
Ok3aMeH 50
OOmmii UTOT 3a ceMecTp 100

CooTBETCTBUE OAIIOB OLIEHKE

| KommuectBo 6amioB u3 | ECTS | OreHka 1o mITHOAITFHON IIKasie
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100 Ok3ameH, auddepeHIupoBaHHbBIH 3a- 3auer
yer

90-100 A OTJIUNYHO 3a4TEHO

80-89 B 3aYTCHO

75-79 C Xoporo 3aYTCHO

70-74 D 3a4TEHO

60-69 E YIOBIETBOPUTEIHHO SaTTom0
35-59 FX HE 3a4TEeHO
0-34 F HEYIOBIIETBOPUTEIHEHO e 3a9TeH0

9. OBECIIEYEHUME OBPA30OBATEJIbHOI'O [TPOLIECCA LA JIULL C OI'PA-
HWYEHHBIMU BO3MOXHOCTAMMU 3/10POBbA U UHBAJIMIOB

B xozxe peanu3zanuu JUCHUILTUHBI HCTIONB3YIOTCS CIEAYIOIINE TOTIOTHUTEIbHBIC METO/IbI
00y4eHHs, TEKYILLEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEXYTOYHOU aTTecTalluu 00ydaroumxcs B
3aBUCHUMOCTH OT UX WHANBUAYATHHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— JeKIuu oQOPMIIIOTCST B BHJI€ AJIGKTPOHHOTO JOKYMEHTA, OCTYITHOTO C MOMO-
HIbI0 KOMIBIOTEPA CO CIIEUATU3UPOBAHHBIM ITPOrPAMMHBIM O00€CTIeUeHUEM;

— JUTS. BHITIOJTHEHMSI 33JIaHUSI TP HEOOXOIUMOCTH TPEIOCTABISETCS YBEIUYHUBAIO-
1Ie€ yCTPOICTBO; BOZMOXKHO TaKKe UCIOJIb30BaHHE COOCTBEHHBIX YBEJINYMBAIOUINX YCTPOUCTB;

— MUChMEHHBIC 3aJIaHusI OPOPMIIAIOTCS YBEIHUECHHBIM IPU(TOM.

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— JEKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

— MUMChbMEHHBIE 33aJJaHUS BBIIOJHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

— 9K3aMEH MPOBOJUTCS B MUCHbMEHHON (hOpME HAa KOMITBIOTEPE; BO3MOXHO MPOBE-
neHue B (popme TeCTUPOBAHMS.

3) JUTSI TUT] C HAPYIIEHUSMU OMOPHO-/IBUTATEIILHOTO armapara:

— JeKUUU oQOPMIIIIOTCS B BHJIE€ AJIEKTPOHHOIO JOKYMEHTA, JIOCTYITHOTO C MOMO-
B0 KOMIIBIOTEPA CO CIIEUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

— MMCbMEHHBIE 33aJJaHUS BBIIOIHSIOTCS HA KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBIMOJIHSAIOTCS B MTUCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Tpn HEOOXOAMMOCTH TPEyCMAaTPUBACTCS YBEITUUYCHUE BPEMEHH JIJIsl TIOJITOTOBKU OTBE-
Ta.

[Ipouenypa nmpoBeaeHUs TPOMEKYTOUHOM aTTECTAIMK JUIsI OOYYArOIIMXCSl YCTaHABIHBA-
eTcsl ¢ YU€TOM UX MHAMBHIYaNIbHBIX Ncuxodusnueckux ocodeHHoctelt. [IpomexxyTounas arre-
CTaIl¥sl MOXET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mpouenypbl OLEHUBAHUS PE3yIbTaTOB O0yUEHHUS JOMYCKAEeTCsl ¢ UCIOIb30-
BaHUEM JMCTAHIIMOHHBIX 00PA30BATEIBHBIX TEXHOIOTHA.

Ob6ecneunBaeTcs J0CTYI K HHOOPMAITMOHHBIM U OMOIMOTpadUIeCKUM pecypcaM B CETH
WuTepHeTr g kaxkaoro odydaromerocs B (opmax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3]10-
POBBS M BOCIIPUATHS MH(POpMALIUU:

1) JUISL CJIETIBIX U CIIaOOBUIAIINX:

— B Ie4aTHOM (OpMe YBEITUUCHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUTSL TITYXHUX U CIa0O0CTBIIIAIINX

— B IIEUaTHOH (popme;

— B (hopMe FIEKTPOHHOIO JJOKYMEHTA.

3) JUTSL 0OYYArOIIMXCS C HAPYIICHUSIMU OTIOPHO-/IBUTATEIILHOTO amiapara:

— B IeUaTHOM opme;

— B (hopMe FMEKTPOHHOTO JJOKYMEHTA.
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10. MATEPUAJIbHO-TEXHUYECKOE OBECITEUEHUE VYEBHOI'O ITPO-
LIECCA

VYuebnsle 3ansTus npoosaTcs B IX yuebnom kopmyce Jonl'Y (r. Jonenk, yn. Hlopca,
17a). [{nst mpoBeAeHUS JEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH TpeOyeTcCs ayauTopusi, 000pya0-
BaHHAasi MEJIOBOM WJIM MapKepHOW TOCKOM, MyJIbTUMEAUUHBINA MPOEKTOP U SKpaH, HOYTOYK, KOM-
IUIEKT yuyeOHOM MeOenu Ui CTyAEHTOB, padouee MecTo mpemnojaBarens, Boixoq B MHTepHeT —
MIPOBOIHOM WIIK C HCTONIb30BaHeM Wi-Fi.

Jlis caMOCTOSITENNbHOM pabOThl HCIONIB3YIOTCSI TEKCTOBBIE U AJIEKTPOHHBIE PECYpCHI
HayuHoli OMOJIMOTEKM YHUBEPCUTETa M JPYTHX HIIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUECKOoe OOecleueHrne, MPEeACTaBIeHHOE B Yy4YeOHO-METOJAMYECKOM KaOWHeTe
I'maBHoro KOpmyca (ayn.405).

[Ipn m3ydyeHUH AUCUUIUIMHBI MPUMEHSIOTCS 3JEKTPOHHOE OOyuYeHHE W TMCTaHIIMOHHBIE
o0pa3oBaTesbHbIE TEXHOJIOTHH.

C ucnonabp30BaHUEM PECYPCOB JUCTAHIIMOHHOTO 00pa30BaHUs OCYLIECTBISIETCS TEKYIIUN
KOHTPOJIb 3HAaHUHM 00yYaromuxcs Ha OCHOBE TECTUPOBAHUSA M IPOBEPKU PE3yJIBTATOB CaMOCTOSI-
TETHLHOUN pabOoTHI.

11. PEKOMEHAYEMAS JINMTEPATYPA

11.1. OcHoBHas nuTeparypa

| Typosckmii H.A. CrpoeHme BelecTBa: TeOpis M IpakTHKa: ydebHOe mocobme /
H.A.Typosckuii. — Joneux: I'OY BIIO «/louHY», 2020 — 151 ¢

2 Typosckuii H.A. TIpakTUKyM 110 KBaHTOBOM XxuMum: yueOHoe nocobue / H.A.TypoBckuii. —
Honenk: I'OY BIIO «louHY», 2019. — 145 ¢

3 Typosckuii H.A. IIpakTuKyM 110 KBAHTOBOM XMMHH [DJIEKTPOHHBIN pecypc]: yueOHoe 1moco-
oue / H.Typosckuii. — Jlonenk: ['OY BITO «/loaHY», 2018. — 145 ¢
4 Tupenscon, B.I'. Keantosas xumus. MoJsieKyJibl, MOJIEKYJISPHBIE CHCTEMBI M TBEPIBIE TENA:

yue0. mocobue Uit CTyJICHTOB BY30B, OOYUAIOIINXCS M0 XUM.-TEXHOJI. HAMPABICHUSIM H TIe-
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11.2. JlononHuUTENbHAS TUTEPATYPA

I Semiempirical and DFT Modeling of the IR Spectra of Benzoyl Peroxide Derivatives / N.A.
Turovskij et al. // On the borders of physics, chemistry, biology, medicine and agriculture. Re-
search and development / ed. O.V. Stoyanov, E. Ktodzinska, G.E. Zaikov; Inst. for Engineering of
Polymer Materials and Dyes. — Torun, 2014. — Vol. II. — P. 131-143.
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3 Pakwa, O.B. Ingopmaruka, indopmaiiiai Texaonorii [ Enexrponauii pecype]:: s CTy . Xim.
crer. / O.B. Pakmia, O.M. Ilactepnak, M.A. TypoBcekuii; JloHelpKuii Hatl. YH-T. — JJoHelbK:
JonHY,2011.—-118c.

4 Paxa, E.B. Mapopmaruka, MHPOPMAIMOHHBIE TEXHOIOTUHU [DJIEKTPOHHBIA pecypc]:: IIs CTy/L.

xum. crierl. / E.B. Pakma, E.H. [lacrepnak, H.A. Typockuit; Jlonernkwuii Hatl. yH-T. — JIOHEIK:
JounHY, 2011. - 118 c.
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nosb3oBaTeneit. — TeKCT : 3/IeKTPOHHbIN.
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13. [NPOI'PAMMHOE OBECIIEHEHHUE

1. Windows 7 PRO (xopnoparunas nunensust JJoul'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas smnen3us JJorl'yY Ne 46472919)

3. Microsoft Visual Studio (yiuniensust mporpammsl Dream Spark mist Beicmx yueOHbIX
3aBEeCHUI)

4. AwnrtuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenszuun GPL, Apache,
BSD niist cB0OO0AHOTO MPOTPaMMHOTO OOECTICUCHHUS).
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