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1. Tunpl XUMHMYECKHX CBA3CH

XHMHUYECKHE CBOMCTBA OPraHMYECKHUX COEIUHEHUI OOYCIIOBJIEHBI
TUIIOM XMMHUYECKHUX CBSI3€H, MIPUPOIOMN CBI3BIBAEMBIX aTOMOB U MX B3a-
UMHBIM BJIMSTHUEM B MOJIEKYJIE. DTH (PaKTOPHI B CBOIO OYEPELD OIIPELIE-
JISIIOTCSL 3JICKTPOHHBIM CTPOEHHMEM aTOMOB M B3aUMOACHCTBUEM MX
aTOMHBIX OpOUTaIEH.



1. Tunbl XUMHYECKHUX CBA3EH.
['nOpuaM3anusa aTOMHbIX OpOUTAaJIeH

AmomMHasa opbumanb (AO) — 310 uacts
aTOMHOrO MpPOCTPAHCTBa, B KOTOPOM BEPOATHOCTL
HaX0XOEeHMA 3NeKTPOHa MaKCMMarnbHa

Z




1. TUnbI XUMHYECKUX CBS3CH.
I'mOpuau3anust aTOMHbIX OpOUTAJIeH

3anonHeHue AO
MNpnHAeKYPdiMMocTn: Ao 3anonHmoTcn

AJNTIEKTPOHaAMMU B nop;l,qu NMNOBbLILLEHUA
JHepreTn4ecCkKux yp0BH9VI
1s<2s<3s<3p<4s<3d<4p<5s

NpaBuno [laynu: Ha op6utanu MoryT
pacnonaratbci He 0Gonee ABYX 3NIeKTPOHOB C
NPOTUBOMNOMOXHbLIMU CIMHAMM

MpaBuno XyHpa (l'yHpa):  Op6utanu gaHHOro
noaoypoBHA 3adlOJIHAKTCA CHa44alla nNo OA4HOMY
3NEeKTPOHY



1. Tunbl XUMHYECKHUX CBA3EH.
['nOpuaM3anusa aTOMHbIX OpOUTAaJIeH

AnekTpoHHoOe cTpoeHue atoma yrinepoaa C

OCHOBHOE COCTOSIHUEe
BO30Yy>XAEeHHOEe COCTOsIHME

N 1T

c 2962912 fs§281%p3
1sipscp ,
H H—(IZ—H



1. TUnbI XUMHYECKUX CBS3CH.
I'mOpuau3anust aTOMHbIX OpOUTAJIeH

MMbpuamnsaumsa — nepectpomMka 6AM3KMX MO 3Heprum opbutasen, B xoae

KoTopoM o6pa3yloTca opbuTtasnm ¢ oAMHaAKoOBOM ¢GOPMOM U SHEPrUeMn.

F'M6puaHble opbuTaaM obGecneumBaloT 60A€e NOAHOM NepeKpbiBaHME MpU

o6pazoBaHMM CBA3EM.



1. Tunbl XUMHYECKHUX CBA3EH.
['nOpuaM3anusa aTOMHbIX OpOUTAaJIeH

C sp’ : Csp 1s22(sp)2p’

b | 4 H 4

4 A Y

e

YBEIHUCHHUE IHCPTHH
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1. Tunpl XUMHMYECKHX CBA3CH
KoBajienTHad ¢BA3DH

KoBaneHtHas cBAi3b

obpa3yeTtca nyTéMm obobwecmersieHUs1 napbl ANIEKTPOHOB
ABYX CBAA3biIBa€MbIX aTOMOB.

H..|..H > H:H
H H H H
H—C- + C—H » H—C:C—H
H H H H



1. Tunel XUMHYECKHX CBA3el
KoBaJjeHTHAd CBA3DH

6-CBA3b — OAMHapHasA KOBafleHTHas CBA3b, OOpa3oBaHHasdA NMpPU «OCEeBOM»
nepekpbiBaHun AO BOONbL OCU, coeAuHAKOLWEN aapa aTOMOB C MaKCMMYyMOM
nepeKkpbIBaHUA Ha 3TOU NPSAMOM

ocenoc
nepexpuBadue

i

5-AQ
BOJIOPOAA

sp-AO

yriacpoia




1. Tunel XUMHYECKHX CBA3el
KoBaJjeHTHAd CBA3DH

m-CBA3b - KOBarieHTHaA CBfi3b, BO3HUKawLWas npu «OOKOBOMY»
nepekpbiBaHMN HErnopuansoBaHHbIX p-opoOuTarieM ¢ MakCUMYyMOM
nepekpbiBaHMA NO 00e CTOPOHbLI OT MPAMON, COeaAMHAIOLWENn apapa

dTOMOB.
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Bcrpevaowmecs 8 OpraHMyeckux CoeouHEeHUAX KpaTHbie CBA3WU
ABNAITCA COYETAHUEM G- U T-CBRA3E: ABONHAA — OOHOM G- u oa-
HOW m-, TPDOWHAas — OQHOW O- U ABYX T-CBA3EMN.



1. THunsl XUMHYECKHX CBA3eH
KoBajieHTHasA CBSA3b. XapaKTePUCTUKHU

DHepruel cBA3H HAa3bIBAaeTCH KOTHYSCTBO 3HEPIHH. BBLASIAOMISHCH NPH
oGpa30BaHHH JTaHHOH CBS3H HIH HeOOXOIHMOE AT pa3beIHHEHHA IBYX CBA-
3aHHBIX aTOMOB.

DHEPrHd CTYKHT MepOH MPOYHOCTH CBA3H. YeM GoibmIe €€ 3HeprHi. TeM
CBA3B MpPOTHEE.

JIHHA CBSA3H — 3T0 PAcCTOAHHE MeXIy LEHTPaMH CBSA3aHHBIX aTOMOB.
JIBOHHAA CBA3b KOpPOUe OIHHAPHOH. a TPOHHAA — KOPOte IBOHHOH.

IToIsspHOCTH CBSA3H O0GYCIOBIHBAETCS HepPaBHOMEPHBIM pacIpeaeIeHHeM
(monsgpH3auHeH) 3TeKTPOHHOH IIOTHOCTH.

[TpHIHHOH BO3HHKHOBEHHS IOIAPHOCTH CBS3H CTY/KHT Pa3IHYHE B IEK-
TPOOTPHIATETEHOCTH CBS3aHHBIX aTOMOB.

DIeKTPOOTPHIATEIBHOCTE — 3TO CIIOCOOHOCTH aTOMa B MOIEKYIIe MpH-
TATHBATh BAJIeHTHBIE 37IEKTPOHBI. CBA3BIBAOITHE €I0 C APYTHMH aTOMAaMH.

Uewm Goapmie 371eKTPOOTPHUATEIBHOCTE aTOMA. TeM CHIbHee OH NPHTATH-
BaeT 371eKTPOHEI KOBATTEHTHOH CBA3H.

C-Cl C-0 C-N O<H C<Mg



1. THunsl XUMHYECKHX CBA3eH
KoBajieHTHasA CBSA3b. XapaKTePUCTUKHU

Cosiab Mbpuamusauma | SHeprus (CpeaHue 3HaveHus), Onuvna | AunonbHbiA
aroma yrnepoga kIx/Monbk (kkan/mons)* CBS3W, HM | momeHT, D
cC—C sp* 348 (83) 0,154 0
C=C sp? 620 (148) 0,134 0
C=C sp 814 (194) 0,120 0
C—H sp 414 (99) 0,110 0,30
C—H sp* 435 (104) 0,107 0,40
c—o0 sp’ 344 (82) 0,143 0,86
C= sp° 708 (169) 0,121 2,40
C—F sp’ 473 (113) 0,140 1,39
Cc—Cl sp’ 331(79) 0,176 1,47
C—Br sp’ 277 (66) 0,194 1,42
Cc—1 sp’ 239 (57) 0,213 1,25
C—N sp’ 293 (70) 0,147 0,45
C=N sp* 598 (143) 0,128 1,40
C—S sp° 260 (62) 0,181 0,80
O—H - 460 (110) 0,096 1,51
N—H - 390 (93) 0,101 1,31
S—H - 348 (83) 0,130 0,70

} 13 * B eannuuax CH 1 kxan = 4,184 x/Ix.



1. Tunel XHMHUYECKHX CBS3eH
KoBajleHTHas CBA3b. XapaKTepUCTHKH

LLikana anekTpooTpuuartenbHocTu J1. MonuHra

F 0 N | cl Br [ c S = Mg | Li | Na
40 | 35| 30 | 30| 28 | 26 | 25 | 25 21 | 1,2 | 1,0 | 09

sp? sp? sp

2,5 2’8 3’1

B ciayyae HenonspHOW WIM NMPAKTUYECKH HEMOJSAPHOW KOBAJIECHT-
HOMW CBSA3H Pa3HOCTh B OTHOCHUTE/ILHOH 2JIEKTPOOTPHLIATEIbHOCTH CBSA-
3aHHBbIX aTOMOB paBHa WM 6;M3Ka K Hy/110. C yBeJIHYEHUEM pPa3HOCTH B
3JICKTPOOTPULIATEILHOCTH BO3pacTaeT NojsipHOCTh CBsizu. ITpu pasHoc-
™ 1o 0,4 ropopst o ciaabo nossipHoit, 6osiee 0,5 — cuabHO NOJSAPHOH
KOBAJICHTHOM CBsA3u M Oonee 2,0 — uvoHHOM cBs3u. [TonspHbIe KOBa-
JIEHTHBIE CBA3M MPEApacrioNOXeHbl K TIETePOJMTUYECKOMY pPa3pbiBY



1.

THnonl XUMHYECKHX CBSA3en

KoBajieHTHas CBSA3b. XapaKTePUCTUKH

A-A A<B AC’
Heno.1gpHas KOBaJIeHT- IHoasspHas HoHHas cBA3b
Hasl CBA3b: KOBAJIEHTHAA CBA3b: (rerepomoaspHas)

SNIeKTPOOTPHIATEIbHOCTD
CBA3aHHBIX aTOMOB OJHHA-
KOBa

IIOKa3bIBaeT, COOTBETCTBEH-
HO, H30BITOK H HeJOCTAaTOK
371eKTPOHHOH ILIOTHOCTH Y
aToMa II0 CPaBHEHHIO C CO-
CeIHHM B 3aBHCHMOCTH OT
HX 3JIeKTPOOTPHIATEIbHO-
CTH.

BO3HHKAeT 3a C4eT 3JIeKTpo-
CTAaTHYEeCKOTO IIPHTKeHHT
MeXIy HOHaMH, oOOmee
37IeKTPOHHOe 00IaK0 OTCYT-
CTBYeT.

B cxeMme 31eKTpOOTPHUATEIBHOCTE 37IEMEHTOB YOBIBaeT B pAxy A=B=C.
ITOMAPHOCTE ABNASTCH BaKHBIM CBOHCTBOM KOBAJIEHTHBIX CBA3eH. ITomsapHBIe
KOBaJICHTHEIC CBA3H MPEIPACHOI0KEHEI K TETEPOTHTHIECKOMY Pa3pRIBY.

( ® 6

E




1. THunsl XUMHYECKHX CBA3eH
KoBajieHTHas CBSA3b. XapaKTePUCTUKH

IToIApH3VEMOCTh CBSA3H — 3TO Mepa CMEIIeHHS 31eKTIPOHOB CBA3H IO
BIHSHHEM BHENIHEI0 3JeKTPHYECKOro II0JI4. B TOM YHCIe H IPYIoH pearH-
PYRHOIIEH YacTHIBL.

[TOIAPH3YEMOCTS ONpeaeadeTcs MOABHAKHOCTEIO 3JIEKTPOHOB. DIIEKTPOHEI
TeM MOJBHKHEE, YeM Jalbllle OHH HaXoIATCA OT Anep. ITo momapH3yeMOCTH -
CBA3b 3HAYHTEIBHO MPEBOCXOIHT G-CBA3b. TAaK KaK MAKCHMYM 3J1eKTPOHHOH
IJIOTHOCTH 7-CBA3H pacliojaraeTcs Jaiblle OT CBA3BIBaeMBIX Aaep. ITomapH-
3yeMOCTh B OOIBIIeH CTelleHH. YeM MOIAPHOCTh. ONpedensieT PeaKIHOHHYIO
CIIOCOOHOCTH MOJIEKYI 110 OTHOIIEHHIK K MOIAPHBIM peareHTaM.



1. Tunel XUMHYECKHX CBA3el

KoBaJjieHTHada cBsI3b. MexaHU3MbI 00pa3oBaHus

[TepekprIBaHHE IBYX OJHO3ISKTPOHHBIX aTOMHBIX OpOHTAlIeH — He eIHH-
CTBEHHBIH IIyTh 00pa30BaHHA KOBAJIEHTHOH CBA3H.

KoBaneHTHas CBA3b MOKET 00pa30BBIBATHCA 3a CUET 3JIEKTPOHHOH ITaphl
OIHOI0 aToMa (IOHOp) ¢ BAKAHTHOH OpOHTANIBIO APYIOro aroMa (akLenTop) H
Ha3bIBACTCA JOHOPHO-AKIENTOPHOH HIIH KOOPAHHALIHOHHOH.

A |4

A Ay
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NH, CH,0H

aMMHaK

METAHON

4

B =A

B=A

Avl B

by

H,C=0 CH,Cl:
MCTAHAb MCTHIXIOPpHA

O6MEeHHbIU MexaHU3M

B

OOHOPHO-aKuernmopHasi cesi3b

Hocumersnu HernoodesiIeHHbIX rnap



1. Tunbl XUMHYeCKHX CBs3ei
KoBaJjieHTHada cBsI3b. MexaHU3MbI 00pa3oBaHus

OOHOP
H AKUENTOp

H,C + HY ™ — H,C—

2 N =
-
HemnogeneHHad H ,ﬂonopno
napa
3NEeETPOHOE axnenropnax
X nopun CEBA3Bk

Mertunamusu METHIIAMMOHHA

AOHOPHO=-aKuenTopHasa CBA3b

H3C\ (_:.l H3C\~l~ -
0 + AlCl — -0 —AICl3
Hy¢” ¢ Hye” |
doMop  aXyenmop ¢ EMMITOJIAPHAS
CBHA3b



1. THunsl XUMHYECKHX CBA3eH
KoBaJjieHTHaA cBsA3b. BogopoaHas cBA3b

ATOM BOAOPONA, CBA3aHHBLIH C CWJIBHO 3JIEKTPOOTPULIATENBHBIM
JIEMEHTOM (a30TOM, KHCJIOPOAOM, (DTOPOM M ap.), CrOcOOeH B3aMMO-
NEeUCTBOBAThL C HENMOAENECHHON NMapoH 3JEKTPOHOB APYroro J0CTaTOYHO
NEKTPOOTPULIATEILHOIO aTOMa 2TOMN Xe WM ApYyroi MoJieKy/bl. B pe-
3y/1bTaTE BO3HUKAET 8000p0odHan CBSA3b, ABIAIOIIAACA Pa3HOBUIHOCTBIO
NOHOPHO-aKUEnTopHO# cBsi3u. I'padpuuecku BogoponHasi CBsi3b 0ObIU-
HO 0003HayaeTcs TpeMs TOYKaMH.

H
- - I

—0—H+ 10 —O0—H--+ :0=CcC —O—H-- :ITI—R
H



1. THunsl XUMHYECKHX CBA3eH
KoBaJjieHTHaA cBsA3b. BogopoaHas cBA3b

MexMonekynsipHas BHyTtpuMoekynsgpHas
BOJOPONHAA CBA3L BOJOPOJHAS CBA3b
R R R
AN AN AN
:0—H:++ :Q—H:* :0—H (”)
accouuanusa MOJIEKYJ CliUpTa <I C O
H R\ H o H
'O_ He-- :Q_H' " :Q_H CATHLANAT-HOH

ruapaTtanus MOJIEKYJ CIUpTa



1. THunsl XUMHYECKHX CBA3eH
KoBaJjieHTHaA cBsA3b. BogopoaHas cBA3b

dopmupoBaHue n ctabunusaumsa cTpyktypbl 6enka n JHK

B a-cnupanax  6enkoB KaxablM MNepBbliM U NATbIA OCTaTKW aMWUHOKUCIIOT
oOpa3yroT Mexay cobon BoaopoaHble cBA3U, hopMMpysa cnuparnb:

B3aumogencremsa mexay KOMMsieMeHTapHbIMU OCHOBaHMUSIMU B [OBOWHOW
cnupanu OHK: mexay ageHMHOM U TUMMHOM OOpa3ylOTCA ABe BOAOPOAHbLIe
CBA3MU, a MexAay ryaHMHOM U LIUTO3UHOM - TPU CBA3MU:



1. Tunpl XUMHMYECKHX CBA3CH

MpoBepka ycBoeHUs1 maTepuana

1.0npenenuTte TMN rMbpuansauum aToMoB yrrnepoaa, Kucnopopa, a3ota B
coeauHEeHUsx A, b, B. HasoBute coeanHeHuss , ucnonb3ys npasuna

HomeHknaTypbl IUPAC.
A. CH.-CH._- CH.-OH b. CH,=CH-CH,-CH=0
B.  CH}-NH-C,H, ? ?

2. Cpenante  obo3HadeHUs,  XapakTepuaylollne  HanpasreHue
nonspusaumn BCeX YKa3aHHbIX CBsiden B coegnHeHnsax (A —1T")
A. CH,-Br . C,H-O-H

B. CH,-NH-CH, . C,H,—CH=0



2. Conpsizxkenue. ConpsizkeHHbIE CHCTEMbI

KoBajieHTHasi CBSA3b MOXET OBITh JIOKAIU30BAHHOW M JEJOKAJIN30-
BaHHOM. JIOKaIM30BaHHOM Ha3bIBAIOT CBA3b, JEKTPOHBI KOTOPOH I10-
OEJICHbI MEXNYy NBYMS sipaMy CBA3BIBAEMBIX aTOMOB. B Tex ciyuasx,
KOra 3NEKTPOHbI CBSI3U IOAENEHLI Dosiee YeM MeXAy NBYMS siIpaMM,
TOBOPAT O JIEJIOKAJIU30BAHHOM CBSI3H.

Jle10KaIM30BaHHas CBSA3b — 3TO KOBAJIEHTHasl CBSA3b, MOJIEKY.ISP-
Hast opOUTAIb KOTOPO# OXBaThiBAeT 00/1€€ ABYX aTOMOB.

JleJIoKanu30BaHHBIE CBSI3W B OOJNBIIMHCTBE CIIYYaeB SIBISIOTCS
n-CBA3AMU. OHU XapaKTepHBI JUISI COMPSDKEHHBIX CUCTEM — COELUHE-
HUH, COIEPXKAILUMX KPAaTHBIE CBA3M, OTAEAEHHBIX OJHOU IPOCTOM CBA3BIO

ConpsixeHHAs CHCTeMa HeconpsamweHHas cHcTeMa
CH;=CH-CH=CH; CH,=CH-CH;-CH=CH,
NENOKANHA0BAHHEIE T-CBA3H NOKANH30BAHHEIE T-CBA3H



2. Conpsizxkenue. ConpsizkeHHbIE CHCTEMbI

B conpskeHHBIX CHCTeMaxX MPOHCXOIHT TaKOe TeKTPOHHOE B3aHMOJeHCT-
BHE, IIPH KOTOPOM 3JIeKTPOHHASA ILTOTHOCTH B MOJIEKYIIe paclpeleIdeTcs pas-
HOMEPHO. T. &. o0pa3yeTcsa o0mmas 371eKTPOHHAd ILTIOTHOCTE.

ConpsasiceHle — nepepacnpeoeneriie (evipagHluearie) 31eKmpoHHoll n1om-
HOCIUL € CONPAXCEHHOII clucmeMe, NPUeooaujee K CIaouIu3ayul Moaexy sl

H\()ll 4}1\1/H
H/C C ll ]4" HM /H
/H e 4!{\1\
a)

O6pa3oBaHKe COTNPSKEHHOM CUCTEMbI B MOJIEKy/1e OyTaHaueHa-1,3:
a — nnvHa C—C-cBsizeit; 6 — nepekpbiBaHue p-AOQ; 6 — nejokann3oBaHHas t-MO

ConpsixxeHne — 3To o6paszoBaHue B MOJIeKyrie eaUHOro Aeriokarim3oBaHHOIo
3NEeKTPOHHOro obnaka B pe3ynbraTe nepeKpbiBaHUA HernopuaunsoBaHHbIX p-
opbuTtaneu.



2. Conpsizxenue. ConpsizkeHHbIE CUCTEMBbI.
ApPOMATHYHOCTDH

- Y4YacTByIolHe B COMPSIKECHHH IEJOKATH30BAHHBIE p-0Op-

GMTdJm MOIYyT NpuHawiexarb JIMOO aAByM U 0OoJjiee m-CBA3SIM, JIMOO

TM-CBSA3M U OTHOMY aTOMY € p-opOMTaNbIo. B COOTBETCTBUM € 3TUM pas-

JINYAIOT T,T-COINPSKEHUE M p,N-CONpsLKeHue. B npuBeaeHHBIX Bbille

MpUMeEpax CONMpsIXXEHHbIE CUCTEMbI B COCIMHEHUAX BbIICJIEHBI LIBETOM.,

CUCTEMA COTPSIKEHUS MOXET ObiTh OTKPBITOM MM 3aMKHYTOH H
COAEPXaTbh HE TOJILKO aTOMBI yrjiepoaa, HO U reTepoaToOMBbI.

B pe3yribrtate ConpsaXeHuAa BblaenseTcsa 3Heprunda, BHYTPEHHAA 3Heprna ymMeHbLllaeTcdA, U
MOJieKyJia CTaHOBUTCA TepMoaAUHaMN4YeCKH oonee YCTOVI‘-IMBOVI.

OHepausi cornpspKeHUs — amo 3Hepausi, ebidesisirowasicsi 8 pesysibmame conpsixeHus (T.e. 3TO
3HepreTMYeCKMN BbIUTPLILW B pe3yrikTate ConpsiXkeHus)

CH,=CH-CH,-CH=CH, - E,  3ueprua conpaxenns:

~E = Eq-E
C yBeanel-mjw Elgngl @oﬁ&&@wm SHeprus conp;m(el-m; yBénquBaeTcn.



2. Conpsikenue. ConpsizkeHHbIE CHCTEMBbI.
CucreMbl C OTKPBITOM LENbIO CONMPAKEHUA

n-m-COMNpPsHKeHune

s el

%ﬁ‘@

Bce aTOMBI YI7IepolIa HAXOIATCSH B SP -THOPHIH3ALHH, BCE G CBA3H JTE/KAT B
OIHOH IITOCKOCTH. HeThIpe HEerHOPHIH30BaHHBIE P,-OpOHTATH pacloIOoKeHEI
NePIEHIHKYIIPHO IIOCKOCTH G-CBA3eH H MapasLTenbHBI IPYT ApPYyTry (Heodxo-
THMOE YCIIOBHE 171 IePeKPHIBAHHA).

OyrammeH-1.3




2. Conpsikenune. ConpsizkeHHbIE CHCTEMBbI.
CucreMbl C OTKPBITOM LENbIO CONMPAKEHUA

n--conpsaXxeHue
0
CH,=CH-CH=CH-CH=CH,  CH,CH-C_,
rekcatpuen-1,3,5 akponenH

3
PETHHOT (BUTAMIIH A)

CH;  CH; CH, CH; 0

g e R % C
N

CH,

PETHHAIIL (viaBCTBVET B 2PHTEIBHOM IPOILIECCE)

CH,=CH-C=CH CH,=CH-C=N
BUHUNALETUNEH aKPUNOHUTPUI
CH; CH3 CHj CH; Hs

N NV = N NN
CH CH; CH3 CHj

- KAPOTVH



2. Conpsikenue. ConpsizkeHHbIE CHCTEMBbI.
CucreMbl C OTKPBITOM LENbIO CONMPAKEHUA

n-n-conpsAaxeHuve C rerepoaTomMom
T o
CH—-CH-—C —~

IIPOICHAJIb




2. Conpsikenue. ConpsizkeHHbIE CHCTEMBbI.
CucreMbl C OTKPBITOM LENbIO CONMPAKEHUA

p-Tt-CONnpsiXKeHue

ConpsixeHue 8 sUHUSIMEeMUSI080M 3¢pupe




2. Conpsikenune. ConpsizkeHHbIE CHCTEMBbI.
CucreMbl C OTKPBITOM LENbIO CONMPAKEHUA

p-Tt-ConpsihkeHune

Jisi oroOpaxeHusi pe3ybTaTOB CONMPSIXKEHUs] IPUMEHSIOT Ba rpa-
duueckux crnocoba: nauOO 1OKaA3LIBAIOT HAMNPABICHHE CMEICHUS
T-3JIEKTPOHHOM IUIOCKOCTH M30THYTOM CTPEJIKOH (a), 1ub0 3akioyaioT
CONPSXEHHYIO CUCTEMY B (DUIypHYIO CKOOKY, Hall KOTOPOH YKa3bIBalOT
3apsii WIM HECTNIAPEHHBIN JIEKTPOH, a AeJOKaJIM30BaHHYIO CBS3b 000-
3HA4YalOT MYHKTHPOM (6).

[ 2 3 - A ~
cnz=/c\‘n—cnz+ CH,===CHz===CH,
a) AUVTHN-KATHOH 6)

! 2 /3 ) - A ~
CH,=CH—CH," CH~==CH==:CH,
a) aAJUTHJ1-aHHOH 6)

" i )
a) 0)

aNIMNbHBIA CBOOONHDINH panvKan



2. Conpsikenune. ConpsizkeHHbIE CHCTEMBbI.
CucreMbl C OTKPBITOM LENbIO CONMPAKEHUA

p-T-ConpsikeHue
Co 0 0"
CH;—C% cH,—cZ.. <> CH—C{,
NH, NH, NH,
aueTaMun pe30HaHCHBIE CTPYKTYPhI alleTaMKIa
Co 0 0 0"
J AL 4 /
cH,—¢cZ,~  cH,—c{ } CH,—c?/ e CH,—C
Al AW o N,
aleTarT-HoH



2. Conpsixkenne. ConpsizkeHHbIE CHCTEMBI.
CucreMsbl ¢ 3aMKHYTOH LeNbI0 CONPSA/KeHHS

KPpyroeasa AcnoKann3auuna p-3JicKTpoOHOB

Slee

6eH30n HadTanmH
I CTCPOUHKIIHIYECKHE ApoOMATHYECCKHME COCIHHCHMA.

N




2. Conpsizxkenue. ConpsizkeHHbIe CHCTEMBI.
ApPOMATHYHOCTDH

ApOMaTUYHOCTb — 0c060€e CBOMCTBO HEKOTOPbIX XMMUYECKUX COeAUHEHUHN,
6narogapsi KOTOPOMY COMpPsbKeHHOEe KOJfibLO HeHacbIWeHHbIX CBs3en
NposiBNsieT aHOManbHO BbICOKYI0O CTaOMUNIbHOCTbL; Oonbluylo, 4YeM Ta,
KOTOPYHO MOXHO ObINo Obl 0XXMAaTh TONILKO NPU OQHOM CONPSXKEHUM.

IIpaBHAO XIOKKEAA.

Cucrema apoMaTuiHa, €ECAU OHa 06AaAaET COBOKYMNMHOCTbLIO
CACAYIOLLMUX NMPU3HAKOB:

0 a) BCe aTOMbl B LLUKAE HAXOAATCA B Sp2-rubpuamnsaumm
(cAepOBaTEABHO, G-CKEAET NAOCKOCTHOMN);

0 6) MOAEKyAQ UMeeT LUMKAUMYECKYIO CUCTEMY COMNPSIKEHUS;

0 B) B conpsbkeHum ydactByeT (4n+2) - T -DAEKTPOHOB, rae n —
ueaoe uucao (n=0,1,2,3/4...).



2. Conpsizxenue. ConpsizkeHHbIE CUCTEMBbI.
ApPOMATHYHOCTDH

15



2. Conpsizxenue. ConpsizkeHHbIE CUCTEMBbI.
ApPOMATHYHOCTDH

Bce aToMbl yriaepoaa B O€H30IBHOM ITHKIE HAaXOIATCA B spz- rHOpHIOH3a-
IIHH, Bce cBA3H C—C paBHBI MeXOy COO0H. HMeT AMHHY 1.40 A° H 3aHHMAKOT
IIPOMEKYTOUHOE IIOJIOKEHHE MeKIy NMpocToH (1.54 A°) u aBoHHOH (1.33 A°)
CBA3AMH. ITpH 3TOM KaKIOBIH aTOM yTIIepoaa o0pa3yeT TPH G- CBA3H (OOHY CBA3b
C-H u 1Be ¢-cBA3H C—C). JekallHe B OZHOH IUTOCKOCTH . T. €. ¥ KaKI0ro aroMa
yIJIepoaa OCTATOCH IO OOHOMY P-37IEKTPOHY. OPOHTATH KOTOPBIX 3a CYET IBY-
KPaTHOIO IEPEeKPBIBAHHA APYT C IPYIOM 00pasyrT 3aMKHYTIVIO T-IEKTPOHHYEO
CHCTEMY. OXBATHIBAIOIIYIO BCE aTOMBI VIVIEPOJA. T-NIEKTPOHHASA INIOTHOCTE B Ta-
KOH CHCTeMe pacIpeerneHa paBHOMEPHO. 3aMKHYTHIH CEKCTET IeKTPOHOB IIpe-
CTaB/IAeT COOOH CBA3b. KOTOPAsd OTVIHYASTCS OT APYTHX THIIOB, H €€ 4acTO Ha3hIBa-
I0T apOMaTHYECKOH. DIIEKTPOHHOE CTPOSHHE MOJIEKYIIBI OeH30/1a MOKHO OIHCATh
¢ IIOMOIIBI0 TEOPHH PEe30HaHCa, COIVIACHO KOTOPOH MoleKyna OeH30la paccMar-
PHBAETCA KaK PE30HAHCHBIH HOPHI IBYX IIPeNeIbHbIX (TPaHHYHBIX CTPYKTYD).



2. Conpsizxenue. ConpsizkeHHbIE CUCTEMBbI.
ApPOMATHYHOCTDH

HpaBHJIO XIOKKena IIPHMEHHMO HE€ TOJBKO 14 MOHOLIHKIHYECKHX T-
JIEKTPOHHBIX CHCTEM. HO H 1714 IINIOCKHX KOHICHCHPOBAHHBIX CHCTICM.

oy

Hadramuu AnTpauen DenanTpeH
4n+2=10 m-371-HOB 4n+2=14 m-31-HOB 4n+2=14 m-371-HOB
n=2 n=3 n=3

OmHakO He BCE 3aMKHYTBRIE apOMaTHUYECKHE CIPYKIYPBI ABRTAFOICA apoMarHYe-
CKHMH. Tak. HanpHMep, IHKIOOKTaTeTpacH-1.3.5.7 He OTHOCHTICA K apOMAaTHYECKHM,
TaK KaK He YIOBIETBOPAECTCA IIPABHIO XIOKKETT, 411 +2 = 8 T-37IeKTPOHOB. 1 = 1.5.

[Tuxookraterpaen-1.3.5.7



2. Conpsizxkenue. ConpsizkeHHbIe CHCTEMBI.
ApPOMATHYHOCTDH

FeTepou,M Knnyeckune apomMmartniecKkme coeanHeHus

T, - COoNnpsiXXeHUE XapakKTEPHO JUISL WECMUYNCHHBIX 2eMepOUUKN0E C
OOHUM WJIM HECKOJIbKUMM rerepoatromMaMu. [IpocTrediimM ux npelcra-
BUTEJIEM ABJISIETCS NMUPUIMH, COAEPXaALMI B LIMKJIE OOUH aTOM a30Ta.

p-3JIEKTPOH, BXOAA-
MK B ADOMATHYECCKUH

+ CEKCTET NHPHIANHA 2p _1_

AO —> Al

spi-

@ ‘ o HETIoneICHHAs 2sp? N T ?
™

’ | napa 3n1eKTPOHOB
N sp-AQ —>»
3= sp2 AO - H

ITHpHIOHH TTUPUAMHOBBIA aTOM a30Ta




2. Conpsizxkenue. ConpsizkeHHbIe CHCTEMBI.
ApPOMATHYHOCTDH

FeTepou,M Knnyeckune apomMmartniecKkme coeanHeHus

p,n-ConpskeHue OCYILECTBISIETCS B NAMUYACHHBIX 2eMEPOUUKAAX C
aToOMaMM a30Ta, KMcjaopoaa, cepbl. JJOBOJILHO YacTo B cocTaBe OMOJIO-
TMYECKM 3HAYMMBIX COEIMHEHMH BCTpEYaeTCsl NeTepPOLIMKI C OIHMUM

dTOMOM a30Ta — MHUPPOJIL.

P-3NEKTPOHBI, BXOISA -

1IH€ B apOMaTHYECCKMH
I CEeKCTeT MuppoJia 2 %

-« p-AO

[ AT 2o 4

.o [/ 2. S

N I -« sp*-A0O I

sp2-AQ —> ‘
H
o 4

IMMUpPpOJI ITHPPOJBHBIA aTOM a30Ta



2. Conpsizxkenue. ConpsizkeHHbIe CHCTEMBI.
ApPOMATHYHOCTDH

NH  NH S S. 0. o~
g O QO G

HebeH30MaHble reTEPOLIMKIIMYECKME apoMaTUYECKNE COEONHEHWS



2. Conpsizxkenue. ConpsizkeHHbIe CHCTEMBI.
ApPOMATHYHOCTDH

HsC CH5

HOOCCHQCHM :::\r,/z:\ fiix//CH:CHz

<\\\\\ . :)’ \ o

/ N N.—il
/W ge
HOOCCH,CHs x5\ _#"CH,

HaC CH=—CH, E conp.=840 kOx/monb

rem

NMopdomH — nnockocTHasa apomMaTuyeckasa cuctema, B

|(<0T<6))poﬁ B CONMpPsXeHUU y4acTBYHOT 26 - 7T- 3NeKTPOHOB
N=



2. Conpsizxkenue. ConpsizkeHHbIe CHCTEMBI.
ApPOMATHYHOCTDH

Ona npoBepku ycBOeHUs pasgena

1.YKaXkute 4yncno m -afiekTPoHOB B COMPSXXEHHOMN CUcTemMe
LMKNookTaTteTpaeHa-1,3,9,7.

BapuaHtel oTBeTa a.4 6.6. B.7. .8 AO.10.e. 12

2.HecKONMbKO UUKINYECKUX COEOMHEHUU MMEIOT MINOCKOE CTPOEHME,
COMPSXKEHHYI0 CUCTeMY CBS3eN .Hncrno n —anekTpoHOB B 3TUX COEAUHEHUSIX
MOXeT ObITb ( HECKOSIbKO OTBETOB):

a. 14 o 12. B 10 r. 8 0.6 e.4

Kakue ns3 Hux siBnaTcs apOMaTI/I‘-IeCKVIMI/I.?



3. B3auMHoe BJUMSIHHE aTOMOB B MOJIEKY.JI€.
P dexTnl 3amecTuTee. UHAYKTUBHBIN 3P eKT

OnHO H3 MOIOKEHHH TeopHH A. M. ByTiepoBa CBHIETEILCTBYET O B3aHM-
HOM BJIHAHHH aTOMOB. HaHOosIee CHIBHOE B3aHMHOE BIHAHHE OKa3bIBaKOT aTo-
MBI HEIIOCPEACTBEHHO CBA3aHHBIE APYT ¢ APYroM. IIpHpoay H MeXaHH3M 3TOIr0
BIHAHHA MOKHO OOBACHHTE C IIOMOIIBK TEOPHH NIEKTPOHHBIX cMeleHHH. Cy-
IIeCTBYeT [IBa BHJA NIEKTPOHHBIX CMEIeHHH: CMEIlleHHe 31eKTPOHHOH IUIOTHO-
CTH B NPOCTBIX G-CBA34X H CMENIeHHE 3JIeKTPOHHOH IITIOTHOCTH IIO compsd-
’KEHHOH CHCTEMe.

HIHOVKMuUEHwIll  (UHOVKYUOHHBIN) 3¢hghexin — 3TO CMelleHHe 3IeKTPOHHOH
ITTOTHOCTH B IIPOCTBIX HIH G-CBA3AX. KOTOPBIH BO3HHKAST B CHIIY Pa3/IHYHOH IeK-
TPOOTPHLIATEILHOCTH aTOMOB. O003HavaeTCA HHIYKTHBHBIH 3(deKT OyKkBoH 1.

ITHIYKTHBHBIH 3 (PeKT — 3TO Nepenada IeKTPOHHOIO BIHAHHA 3aMeCTH-
Teqd 10 LeIH G-CBA3eH.



3. B3auMHoe BJIMSIHHE aTOMOB B MOJIEKYJI€.
dddexTnl 3amecTuTeel. MHAYKTUBHBIN 3PP eKT

SnekmpoHoakuenmopHbie 3amecmumenu X,
T.e. aToM WX rpynna aToMoB, cMeLlaloLme
3MEeKTPOHHYK MNMOTHOCTbL G-CBA3W OT artoma

yrnepopaa, _ npoABnsiOT ompuuyamesibHbIU
UHAykmueHbIU aghgpekm (-1-acpbchekT).
C — X

Q/1eKmpOHOOOHOPHbIe 3amecmumenu X, T. €. aTOM
UWNM rpynna aTtomMoB, CMeljarlme 3JIeKTPOHHYIO
NAOTHOCTbL K artomy yrnepopga, npoABnsOT
MOJIOXUTENbHbLIU MHOYKTUBHbIW adhekT

(+1-adpdekT).



3. B3auMHoe BJUMSIHHE aTOMOB B MOJIEKY.JI€.
P dexTnl 3amecTuTee. UHAYKTUBHBIN 3P eKT

B MoOIeKylIax yIIeBOIOPOIOB CBA3b KOBATEHTHAsA HENOIIpHAA T. €. J7IeK-
TPOHHAA IUTIOTHOCTH B MOJIEKY/Iax paclpeIeleHa paBHOMepHO. PacCMOTPHM HH-
OVKTHBHBIH 3(pdekT Ha npuMepe 1-x1opSyTaHa B CPaBHEHHH €0 ¢ H-0yTaHOM.

H;C - CH; - CH; - CH3 H;C-CH-CH>-CH,-Cl

Momeky1a H-OyTaHa HENOIpHA, TaK KaK 37IeKTPOOTPHILATEIBHOCTh yIJIe-
poIa H Bogopoaa NpHOIH3HTEIBHO OIHHAKOBEL BCE aTOMBI YITIepoaa HaXOIATCA
B SP°-THOPHIH3AIHH, T. €. H HX 3TeKTPOOTPHIATEIFHOCTE TOKe OJIHHAKOBA, II0-
3TOMY HHKAKOI'O CMeIleHHA 3JTeKTPOHHOH IIOTHOCTH He MPOHCXOIHT.

BBeaeHHe B MOJIEKYITY XJI0pa MPHBOIHT K TOMY, ITO MOIEKyJIa CTAHOBHTCA
IIOIAPHOH, TaK Kak X7I10p 60/1ee 3IeKTPOOTPHIATETBHEIH 37IEMEHT, YeM YIIepO.

An n ' d
O o+ o+ 3+ S -
C_‘:H:3 — CH: —>CH2—> CH3_> Cl

ot <« 3+« dr< O
YMeHBIIIeHHe BJIeKTPOHHOﬁ ILTOTHOCTH Ha II€PBOM aTOMe VYITIepOoda IIpH-
BOJHT K TOMY, YTO OH IIPOAB/IAA 3JICKTPOHOAKICIITOPHEIC CBOHCTBa «OTTATHBA-
eT» Ha cedda 3JICKTPOHEBI O-CBA3H OT COCEOHEIO artoMa yIIepoda. TOT B CBOK

ouepens OTTATHBAeT NIEKTPOHHVIO IUIOTHOCTH Ha celA H T. 1. TakuMm oGpazoM
norapu3anHa cBs3H C—Cl BEI3EIBAeT 3EKPOHHYIO aCHMMETPHIO.



3. B3auMHoe BJIMSIHHE aTOMOB B MOJIEKYJI€.
dddexTnl 3amecTuTeel. MHAYKTUBHBIN 3PP eKT

B 0CHOBe OLIEHKH HHIOYKTHBHIO 3(dekTa (+1, —I) JeXHT 37IeKTpooTpHLIa-
TEIBHOCTh 3TIEMEHTOB., B KaueCTBE CTaHJApTa CIYKHT aToM BOJOpoJa, HHIYK-
THBHBIH 3((PeKT KoToporo paseH 0.

o+ - o- o+
R-CH,— X R-CH,-H R-CH, <V
X — akuenTopHas rpymmna Craugapt VYV — noHOpHaz rpymomna
-D I=0) (+D



3. B3auMHoe BJIMSIHHE aTOMOB B MOJIEKYJI€.
dddexTnl 3amecTuTeel. MHAYKTUBHBIN 3PP eKT

. | adpdeKkT NnpoABNAOT
1. 3amecTuTenu, KOTOpble coaepxaTt atomMbl ¢ bonbLlen 0, yem y
yrnegop,a:
-F, -Cl, -Br, -OH, -NH2, -NO2, >C=0, -COOH u ap.
2. KaTUOHBDI.

+I acdhdeKkT NnpoaABNAIOT 3aMecTUTeNnu, cogepxawme atomMbl
C HU3KOMU ANIeKTPOOTPMLATESNIbHOCTLIO:

1. - HacbIWEeHHbIe yrneBoaopoaHbIe paauKarbl
(-CH3, -C2HS5) n T.n.,

(CH3)3C- > (CH3)2 CH- > CH3 — CH2 - > CH3-
TpeT.OyTUn N30MNpPOonun aTun MeTU

2. -metannbl (-Mg-, -Li);
3. - aHWOHBLI



3. B3auMHoe BJIMSIHHE aTOMOB B MOJIEKYJI€.
P dexTnl 3amecTuTee. UHAYKTUBHBIN 3P eKT

Oco0eHHOCTH HHAVKTHBHOIO 3(p(peKTa.

1. MHOyKTHBHBIH 3((eKT 3aMecTHTelIeH pachpocTpaHdeTcsa Bcerja B O-
HOM HaIlpaBIeHHH.

2. MHOyKTHBHEIH 3((eKT MOCTeNIeHHO 3aTyXaeT. BBI3BIBAdA MOIAPH3ALHEO
MaKCHMYM 3—4 CBS3€eH.

=~ =3 O > =
QO + O + 0O+ O+ O-

CH, CH,

k)

H,C=C=H S+ 8- % L s
éH H3C—'~C| H3C—>CH2—"OH @-'COOH
3

CH;: -1 CH;: 41 ClL I OH: -I COOH: I
Mzo6yTan Tomyon
(2-MeTHANpONaH) (meTuadenson)



3. B3auMHoe BJUMSIHHE aTOMOB B MOJIEKY.JI€.
P dexTnl 3amecTuTee. UHAYKTUBHBIN 3P eKT

B paay ankuIBHBEIX PaIHKATOB, HAHOOMBIIEH 3NTEKTPOHOOTTATKHBAXONIEH
CHOCOGHOCIBIO, 06.’18,’]8101' TPETHYHEIC PATHRAEBL. 3aTEM BTOPDHYHEIC H IICPBHY-
HbIE PATHKATIEL.

CH; CH;
|
HiC-C- »> HiC-CH,-CH- > H:C-CH,-CH,-CH,-

CH;
Veenugenune +1 adexTa Ha0TH0I3eTCA ¢ YBETHYCHHEM VIVIEPOAHOH LENH
B pAIY NpelensHeX yriaepogopodos: -CH: < -CH; < -C:H; < -CyHe.
Bce HEeHacHINEeHHBIE H apPOMATHYECKHE 3aMEeCTHTENH OKa3hIBaroT —I 3¢-
(pext. Ero 0THOCHTEIBHAA CHIIA H3MEHACTCA B CJIAVIOMEM ITOPAIKE:

omai>—{ V> cime,

3THHET denmt BHHHT
3TO CBA3aHO C pa3THYHOH 30 aTOMOB VI/Iepoa:
Csp > Csp*> Csp*?

VMEHPIICEHE 3IEKTPOOTPHIOATEIbHOCTH
=




3. B3auMHoe BJUMSIHHE aTOMOB B MOJIEKY.JI€.
dddexTnl 3aMecTuTeIe. Me3omepHblil 3G deKT

MezoMepHEIH 3)eKT CBA3aH C CONPAXKEHHEOH CHCTEMOH.

Bausnue 3amecmumens, nepeoasaeMoe 1o CoNPAXCEHHON Cucineme m-ceasell
¢ nepepacnpedeierue]M 3NEKIMPOHHON NWIOMHOCNI HAZBISACHICE ME30MEPHBIM
s@gexmon (obosraHarom M).

MezoMepHEIH 3HEXT HMEET MECTO 107 BIHAHHEM 3aMECTHTE/A, ARIAOMIE-
rocA VYaCTHHKOM 3TOH CONPSLKEHHOH CHCTEMBL /114 TOro, YTOOBI 3aMECTHIEI:
CaM BXOJHT B CONPIKEHHVIO CHCTEMY. OH JOLXEH HMETh JHOO JBOHHVIO CBA3b
(7,1-CONPAXEHHE) THOO reTepPoaTOM ¢ HENMOJEIEEHOH MapoH (P, T-CONPAKEHHE).

Mezomepruiii 3¢hdhexm nepedaenica no CONPAXCEHHON et 683 3amVXaHUA.

J14 mpoABIeHHA Me30MepHOro 3¢dexTa HeoOXOIHMO HATHYHE B MOTEKV-
7€ EeKTPOHOJOHOPHEIX (J]) HIH 3MEKTPOHOAKUENTOPHBIX (JA) 3aMECTHTe-
JIeH, CIIOCOOHEIX YYaCTBOBATE B COMPAXEHHH.



3. B3auMHoe BJIMSIHHE aTOMOB B MOJIEKYJI€.
dddexTnl 3aMecTuTeIe. Me3omepHblil 3G deKT

+M-a3cpheKToM oGnaparoT 3amecTuteny,
NoBbILWAIOLNE NEKTPOHHYIO NMOTHOCTL B
CONpPsKEHHOW cUcTeme.

OH

+ M: -NH2, -NHR, -NR2, -OH, -OR, -SH, -SR, —-CH=CH2,
-C=CH.



3. B3auMHoe BJIMSIHHE aTOMOB B MOJIEKYJI€.
dddexTnl 3aMecTuTeIe. Me3omepHblil 3G deKT

-  M-achdhekT npoaABRAKOT 3aMeCcTUTEeNnU, KOTopble MOHMXaT

3NIeKTPOHHYIO MJIOTHOCTbL B COMPSXXEHHOU CUCTEME.

COOH




3. B3auMHoe BJUMSIHHE aTOMOB B MOJIEKY.JI€.
dddexTnl 3aMecTuTeIe. Me3omepHblil 3G deKT

MezomepHEIH 3QDEKT XapakTepeH KaK J714 COeJHHEHHH C OTKPEHITOH Ie-
N0 CONMPAXKEHHA, TaK H J719 apOMaTHYECKHX CHCTEM.

MezoMmepEEIH 3QdeKT rpadHIeCKH H300paKaeTCAd H30THYTBIMH CTPEIKa-
MH, Ha49aJI0 KOTOPBIX MOKA3EIBAET. KAKHE P- HIIH M-3IeKTPOHEl CMEMIAKTCA, a
KOHEI — CBA3b H/IH aTOM., K KOTOPEIM OHH CMEIIATCA.

OH: +M HN: +M Ci: +M
®eron AHWNUH Xnopbexson 2 L
HJ&:Q:H—(I:QS_ 5‘0‘9&0*4
E > O
o+ o+
5-, )5-
o+
CHO: -M SO,H: -M



3. B3auMHoe BJUMSIHHE aTOMOB B MOJIEKY.JI€.
dddexTnl 3aMecTuTeIe. Me3omepHblil 3G deKT

MHIVKTHBHEIH H Me30MepHBIH 3dEeKTE He Bcerja COBNAJalT IO Ha-

IIPAaBJICHHIO.
LY (o AP R
CHg_CH—’C/ H,C== CH L’O-CH;
E
[Ipozmexans Buzmznwmerunossmit 3¢up
A

N . -I:-M —OCH;: -I: +M
= +M > I
10,71 -conmps&enne p.7T -COnNpAXREHE

Bo Bropom cayuae asa 3ddexra racar Ipyr Jpyra B CTAallHOHapHOM CO-
CTOAHHH, HO B PEarHPVIOMEH MOJEKVIe Me30MepHBIH 3¢ dekT Bceraa 00TbIme
HEIYKTHBHOro: M == 1.



3. B3auMHoe BJIMSIHHE aTOMOB B MOJIEKYJI€.
dddexTnl 3aMecTuTeIe. Me3omepHblil 3G deKT

Xapakrep COBMeCTHOIo AercTBUA 3aMecTUTenen
AneKTpoHHbIe 3¢ d¢deKTbl 3amecTUTENnen

3aMecTUuTEenb 3neKTpoHHbIe 3¢ ¢eKThbl Xapakrtep
MHAYKTUBHbIA Me3oMepHbINn COBMECTHOIro
OerncTBUA
AnNKMNbHbIE NPYMNbBI +I - 3
(R)
-0~ + +M L SnNeKTpoHO-
—~NH,, —NHR, —NR, - +M AP
—OH, -OR — +M 4
—NH;*, —-NR3* o i i
Manorenw (F, Cl, Br, —I +M
)
= 4 — 3neKTpoHo-
—COOH, -COOR — —M axKuenTopHbLIW
-NO, — -M
—C=N - -M
—-SO,H -1 -M




3. B3auMHoe BJIMSIHHE aTOMOB B MOJIEKYJI€.
dddexTnl 3aMecTuTeIe. Me3omepHblil 3G deKT

O+ A, A, o ‘
CH;—»CH=CH— ch—ch—c% &+

+HcH,



3. B3auMHoe BJUMSIHHE aTOMOB B MOJIEKY.JI€.
dddexTnl 3aMecTuTeIe. Me3omepHblil 3G deKT

Ans KoHTponsa ycBoeHus
pasgena

1. Jafite onpejeneHne CIeIVIOIIEX NOEATHH: CONpAXEHHe, 3HEPTHA CO-
OPAXKEHHA (JeTOKaTH3aUMH), HEIVKTHBHBIH H Me30MepHBIH 3>QQexTr, 31ex-
TpoHOoZoHOpPERIE (31]) H 3neKTpoHOAKIeNTOPHEIE (JA) 3aMEeCTHTENH.

2. YxaxuTe BHI H 3HAaK NIEKTPOHHHIX 3 $eKTOB aToMa XJI0pa B XJIOpOeE-
301 H XJICPHCTOM OeH3HTe:

: Cl : _CHyCl

3. Kaxey samecTaTeneM (30 man 3A) ABndeTcA HIPOKCHIPYIINA B MOTE-
KyJax ¢eEona B 3THIOBOTO CIIHPTA’

4. VxaxmuTe BHI K 3HAK 3TeKTPOHHEHIX 3 PexTOoB KapOOKCHIBHOH IPYNNEI
B axpunosoi CH,=CH-COOH =u nponmorosoit CH;-CH;-COOH xmcaorax.
OdosrausTe 30 deKTh rpadHISCKH.

5. VxaxuTe BHI H 3HAK 31eKTPOHHHIX 3P dexToB KapOOKCHIBHOH I'PyNIBI
B OeH30HHOH H YKCYCHOH KHCJIOTax:

(0] (0]
Qc” cH-C,
OH OH

Obo3rausTe 3@ ¢eKT rpapazecKm.
6. VKaxHTe BHI H 3HAK 3IeKTPOHHEIX 3pGeXTOR albJerHIHOH IPyNnEl B
aKpoJIeHHe H B MIPONHOEOBOM albJerHIe:

o)

P oo d

¥ \ \
H H

Obo3rausTe 3@ ¢eKTsl rpadHIeCcKH.
7. KakoH BHO conmpfieHHA (M1 HIH P.7) OCYIMIECTBIASTCA B MOJIEKyIax
H3O0mpeHa, OyTagueHa-1.3, aguanEa?



