BBegoeHue B

OmnoopraHNYeckyto
XUMUIO

Jlekunsa Ne1.
YypKkuHa
CeeTnaHa MnnapnoHoOBHa,
AOLUEHT, K.X.H.



BUOOPIAHUYECKAA XUMMWUS wusyuyaer cTpoeHHe U
CBOMCTBA BEIIECTB, YYACTBYOIUX B MPoIeccax
KUSHEACATEIbHOCTH, B HEMMOCPEACTBEHHOU CBA3H C
MMO3HAHWEM UX OMOJIOTHYCeCKUX (PYHKIIUMA.

(Kak caMOCTOSITEJbHASA JUCHUIIJIMHA CO 2-1 MOJOBUHBI XX
BEKAa)



«Llenblo Kypca «BuoopraHuuyeckass XUMUsI», KakK
y4yeObHOW [OuUCUMNNUHbI, siBRsieTcA ¢opMupoBaHue
3HaHUM B3aUMOCBA3W CTPOEHUA U XUMUYECKUX
CBOMCTB O6Monornyecku BaXXHbIX KnaccoB
OpraHM4YecKuMX coeAuHEHUW, OMononNUMepoB MU WUX
CTPYKTYPHbIX KOMMOHEHTOB, T.e. nnartdopmbl AnNA
BOCNPUATUS GUONOrMYeCKMX U MeAULMHCKUX 3HAHWUN
Ha MONEeKYNAPHOM YypPOBHeE.»



"

« KoHe4yHas Luenb  U3y4YeHMUs Kypca
«bnoopraHuyeckass Xummusa» B MeAUNLMHCKUX By3axX
COCTOUT B POPMUPOBAHUMN CUCTEMHbIX 3HAHUU O
3aKOHOMEPHOCTAX B XMMNYECKOM noBeaeHUuU
OCHOBHbIX KNTacCOB OpraHn4yecknx coeaMHeHUnN BO
B3aMMOCBA3UN C UX CTPOEeHUeM AnA Ucnonb3oBaHUA
3TUX 3HAHUU B Ka4yeCcTBe OCHOBbI NPU U3YyYEeHUN Ha

MOJEeKYNnsipHOM YpOBHEe NpoLeccoB, NPOTEeKaloLLnX
B XKMBOM OpraHusme.»



" A
OO0beKTbl OMoOOpPraHN4YeCKon XUMum

ebuononumepsbl (U UX CMPYKMYPHbLIE€ KOMIMOHEeHMbI)

- BbICOKOMONEKYNsSpPHbIe NPUPOAHbIe COeANHEHUS - BerKu,
HYKNeUHOBbIe KUCIOTbI, Nofiucaxapuabl, TMNuAbl, a Takke nx
npousBoAHbIe. ABNAOTCA CTPYKTYPHON OCHOBOW XUBbIX
opraHM3mMoB U UrparoT onpeaensoLyo posfib B npoLueccax
XU3HenesaTenbHOCTMU.



-buopeaynisimopbl—npupodHiie sewecmea,
obniadarowue bnoperynmpyrowen BeKTOPHOCTbIO
(TepneHouAabl,cTEPOMALI,BUTAMUHBbI, anKanonabl,
npocrarnaHauvHbl,onaBoHouabl U Ap.).

-Mema50ﬂumbl—npome)«ymquble npooyKkmol

obMeHa sewecme 8 Xxuebix Ksiemkax. MHo2ue u3 Hux
OKa3blearom pezysiupyroulee esiusiHue Ha
6uoxumuyveckue u ¢ghusuosio2uyeckue rpouyecchl
op2aHu3me.



= Smiifusmssarooco6an dropma cyllecTBOBaHMS

onononumepHsbIX Ten (cucrtem),
XapaKTepuUsyrLnxcs XmpanbHOU YNCTOTOU U
CMNOCOOHOCTbLIO K CaMOOpraHn3aumm m
camMopensiukauumm B yCriOBUSX MOCTOAHHOIO
oOMeHa C OKpyxaroLien cpeaoun BeLecTBOM,
aHenrueu u uHpopmaumen» (akag. B.

1986 r.),

Butanun Uocndcdosuny NonbgaHckumn



"
“Hamypa mem nadye ece2o yousumeJsibHa, 4Ymo 8
rnpocmome ceoell MHO20XUMmPOCmHa U om MaJsio20 qucra
MPUYUH npou3zeooum HeucYucsiumMmbie obpa3bl ceolicme,

rnepemMeH u siesieHuUu»

M.B. JlomoHOCOB

1711-1765



2. Cuctematnyeckass HoMeHkKnartypa
UIOMNAK






"

CTPOEHMe ATOMA






" NN
AmomHass opbumasib (AO) — ato yacte

dTOMHOIO NPOCTPaAHCTBA, B KOTOPOM BEepPOATHOCTb
HaXOoXAeHUA IINeKTpoHa MaKCnMalibHa



"
3anonHeHune AO
MpnHUVPNRXDPQAHaMMN: AO 3anonHsoTcA

3rieKTpoHamMu B nopsaaKe NoBbIWEHNA UX
3HepreTu4ecKux
YPOBHEU: 15<25<3s5<3p<4s<3d<4p<5s

lMpaBuno lNaynu: Ha op6utanu moryT
pacnonaratbcsi He 6onee ABYX 3MeKTPOHOB C
NMPOTMBOMNONOXHbLIMU CMIMHAMMU

lNpaBuno XyHaa (F'yHpa): Op6utanu gaHHoro
noAypoBHA 3alNOJNIHAKOTCA CHa4Yalrla Nno o 4AHOMY
3NEKTPOHY.



ANEeKTPOHHbLIU NacnopT Pi1s

15
dDochop

P 30,974
3s*3p®



" S
[Mopunousauus

3neKkTpoHHOEe cTpoeHue aToma yrnepoaa, C:
OCHOBHOE€ COCTOsAAiHUE

BO30y>XAEeHHOEe COCTOsIHME

C 1s?2s%2p? C*  1s%2s'2p’



'Mbpunansaumsn - cmewmsaHme BOMHOBbIX PYHKLUMNM
pPa3NIN4YHbIX BarfleHTHbIX 3NIeEKTPOHOB aToOMa, B

. pe3ynbsrarte KOTOporo BosfiHOBble (hyHKL MU BCEX ITUX
3NIeKTPOHOB NpMoobpeTaloT OANHAKOBbLIN BUA



" EEN———

Sp’-rmbpvaunsauus atoma yrnepoga

Csp® 1s2(sp®)?



" EE————

Monekyna meTtaHa



" EE———

sp-rmbpuansaums atoma yrnepoaa



Csp? 1
522
(sp’
)>2
p!



sp

sp



Csp 1s22(sp)*2p?






"

Monekyna aueTtuneHa






"
Xnmunyeckas cBsisb B OpraHM4eCcKnx coeamHeHusAX

XumMmmuyeckKkas CBf3b — B3aumogencTteue mexay 2

aToMaMu, ocyLiecTBrisemoe nytem oomMeHa 3fieKTpoHaMu U
npuBoasee K 00pasoBaHUIO MOJEKYI.

Tunbl XUMMNYECKOU CBA3U






MOJIeKynsipHas opouTanb NONMHOCTbIO CMeLleHa OT O4HOro
aToma (npeBpaLlaroLerocs B KaTUOH) K Apyromy
(npeBpawaroieMycs B aHUOH).



" EE————
*B 6enkax NOHHbIe CBA3W MOTYT 3aBA3bIBaTLCS MEXAY

oCTaTKaMu MOHOAMUHOANKApPOOHOBbLIX U
ANaMNUHOMOHOKapPOOHOBLIX KUCIOT, CTaOMnNun3npys
TPETUYHYIO CTPYKTYpPY Oernka:

Asp

Lys



'_
KoBaneHTHada cBA3b

o6pa3syeTtcsa nyTém 0606w ecmesieHUsI napbl 3NeKTPOHOB
ABYX CBA3blBaeMbIX aTOMOB.









"KoBaneHTHas cBsi3b, 06pa3oBaHHas NPU KITIOGOBOM» UITN KOCEBOM»
nepekpbiBaHun AO BOONbL OCU, coeanHSAOLWEN sapa aTOMOB

KOBaJieHTHas CBsAA3b, BO3HUKaIOLWasa NpU «OOKOBOM» NnepeKpbIBaHUN
HermopuaHbIX
p-opobuTtanen.






Monekyna aTaHa






"

Monekyna aTuneHa



Monekyna aTuneHa



H,C = CH,

KparHble cBA3H



Monekyna aueTuneHa






" JEE
XapakTepuUCTUKN KOBaneHTHbIX CBA3en
I. dHepaus ces3u
Il. QnuHa cessu

lll. NonsspHocmMb
IV. lNonspu3lyemocmeb

I Il.
CBS3b JHeprua  cBasn, [nuHa cBaA3n, HM™™
k[bx/Mmonb™
C-C 346 0,154
C=C 606 0,134

C=C 328 0,120



" JEE
lll. MonApHOCTL CBA3WU - HepaBHOMepHOE
pacnpenenexve ( MONAPU3ALNSA) s3neKTPOHHON

NIOTHOCTHU

Cuna npuTAruBaHus U yaepXuBaHUsi 3NIEKTPOHHOIO
obnaka ssiopoM aTomMa XapaKrepuayeTcsl Kak

asleKmpoompuyamesibHOCMb



aona S-obnaka

= 90 ymeHblIaeTcAa No Mepe yaaneHus BHeELUHero
aneKkTpoHHoro cnos ot agpa (F, Cl, Br, J; O, S), a Takxe
No Mepe YMEeHbLUEeHUS YUcra 3NIeKTPOHOB HA BHELUHEM
ypoOBHe npu Hen3ameHHocTn pasmepoB atoma (F, O, N, C;
Cl, S).



LLikana anekTpooTpuuaTenibHOCTH
no NMonuHry:

F>0> CLN> Br > J > C,S > H
40 3,5 3,0 2,8 2,6 2,5 2,2






" J—

IV. NonspusyemocTb
KoBaneHTHas cBsA3b obnagaer
rnosisipu3yemMocmesro — CNOCOOHOCTLIO
CMeLLaTb 3NIeKTPOHbI CBA3U Noj BIIUSSHUEM

BHELWHEero arieKTpn4ecKoro nors.

(OnpepensieTcs NOABUXHOCTbLIO 3NIEKTPOHOB.
ANeKTPOHbI TeM NnoaBUXKHee, YeM Aarnblue HaxoaATCA
oT sigep).

TT-CBAI3U NONAPU3YIOTCA ropasao nerye, 4emM o-CBA3MU

>C=C< > >C=N > >C=0
>C=0 < >C=S
-C=C- > >C=C< (% p-0pb.)



"
Knaccudgmkauma KoBaneHTHbIX CBA3€eU MNo
cnocoby obpasoBaHuA

O6MeHHbIU MexaHU3M. B obpa3oBaHMUM CBA3U Y4aCTBYIOT

OOHO3NEeKTPOHHbIE aTOMHblIe opouTanu. Kaxxabin aTomMm npepocrtaBnsaeT
1 3neKTnoH nna o6 naRaAHUSA O0bLIen Nnapkl:



Cea3b mexay atoMmamu A n B o6pasyercs ¢
NMOMOLLLIO O0OLLEen Napbl ANIEKTPOHOB.

O6MeHHBbIU MexaHU3M

JloHopHO-aKIIenNTOPHAS CBA3b



JloHOpHO-aKIEenTOPHAS CBA3b-KOBaJIEeHTHAS
CBAA3b, 00PA3YOLIAACA 32 CUeT MAPbI 3JIEKTPOHOB
OHOI'0 W3 MAPTHEPOB I10 CBS3MU.



"

CemunorsnsipHasi KoeasieHmMHasi Ces3b



"
BOJJ,OpO.D,HaFI CBA3b — nputaxeHue
NPOTOHM3UPOBaAHHOINo aTomMa Bogopoaa, npucoeguHeHHoro
K aTOMY 3f1eKTpooTpuLaTeribHOro ayieMeHTa, K fitooomy

APYromMmy atomy, HecyLiemMy oTpuuaTternbHbIA 3apsag Uu

HenoAenéHHY 3NeKTPOHHYIO Napy:



"

BooopooHasa cBA3b






"

‘B-0- DOPME 6GenkoB kaxAabIit NepBbI U NATLIN

OCTaTKM aMMHOKUCIIOT 00pa3yroT mexay coooun
BOAOpPOAHLIE CBA3U, hOpMUPYA cniupanb:



" JEEE——
BooopoaHblie CBA3U mexay KoMnnemeHTapHbIMM

ocHoBaHusMU B aBonHou cnupanu JHK: mexay
ageéHUHOM U TUMMHOM o0Opa3yrTca ABe BoOoOpoAHbIe

cBA3n, a mexgy ryaHuHOM M UUTO3NHOM
3aBA3bIBAOTCA TPU CBA3MN.

Cyt Ade Thy
Gua



"
KoBaneHTHasa CBA3b

= JlokanuzoBaHHOU, ABYXLUEHTPOBOWU, Ha3blBaeTCH
ABOUHAaA CBA3b, B KOTOPOU 3NIEKTPOHHAaNA
NAOTHOCTb TT-CBAI3U OXBaTbIBaeT TOSIbLKO ABa
Aapa cBA3biBaeMbIX aTOMOB.

s [lenokannsoBaHHas TT-CBAA3b OXBaTbIBaeT bornee
ABYX aTOMOB.









m=-1T-

B CMCTeﬁl%QBWémﬁHoﬁ LenbHo



T-1T-
conpsixeHue



"
T-1T-
conpsXeHue









ConpsixxeHue B annniibHOM pagukane






Teopus

Pacnpep,enempewwama_monekynax (B TOM
yucrne CrioXHbIX MOHAX UNU paauKanax), ABnseTcs

KOMOMHauuen (pe3oHaHCOM) KAHOHMUYECKUX CTPYKTYP












" NN

Me3omepHbIu aghgbekm (aghgpekm cornpsi>keHusi)



" J———
Buonornyeckn BaxHble OTKPbITbIe CONPSHKEHHbIE
CUCTEMBbI.

x Yem anvHHee uenb conpskeHust, Tem bonblue
BbIUIPbILL B SHEPTUKX NPU ee obpas3oBaHun






"
CONPAXEHHbLIE CUCTEMbI C 3AMKHYTOM
LIEMbHO.

Kpyroeas geriokasnin3auunsA p-3JieKTpoHOB

6eH30n HadpTanuH

nuppon TnodeH bepaH nMPUOVH



ApOMaTUYHOCTbL — 0C000e CBOMCTBO HEKOTOPbLIX XMMUYECKUX COeANHEeHUN,
Gnarogapsi KOTOPOMY COMPSAXKEHHOE KOSbLO HEHACbIWEeHHbIX CBSA3en

nposBnsieT aHOManbHO BbICOKYI0 CTAOUSIbHOCTbL; 60NbLUYI0 YeM Ta, KOTOPYHO
MOXXHO ObIN1I0 Obl 0OXXUAATb TONLKO NPU OAHOM COMPSIKEHUM.






" SN
ApPOMAaTUYHOCTb

3pux Apmanp ApTtyp MNosed
XKOKKenb ( Erich Armand
Arthur Joseph Huckel )

(9 aBrycTta 1896, bepnuH —
16 cbeBpansa 1980, MapOypr)

HemMeuKumn (*)M3I/IK n XMmMUK, oamH m3
OCHOBOMOJIOXXKHUKOB KBAaHTOBOW XUMUU



" S
[lpaBuno XroKkKens.

Cucrtema apomaTtu4Ha, ecrnim oHa obnagaet
COBOKYNMHOCTbIO CrieayrLuX Npn3HaKoB:

O a) BCE ATOMbI B LLUKJ1€ HAXOoAOATCAH B SP2-

rmopunansaumnu (cnepgoBaTtesibHO ,0-CKeneT
NOCKOCTHOMWN);

= 0) MOnekyna umeeT UUKINYECKYH CUCTEMY
COMNPAXEeHUS;

= B) B conpsixkeHuu yyacTtayeT (4n+2) - 1T -
3NIeKTPOHOB, rae N — uenoe 4Ymcno
(n=0,1,2,3,4...).















HlecTuieHHBIE TeTEPOIMKIIbI

107007010701

T-HegoCTaTOUYHbIU LUK






IIaru4yjieHHBbIE I'CTCPONMNKIJIbI

T - U30bITOYHbIE LUUKIbI



" S
[MTnpponbHbLIN aTOM a30Ta



"

MnpponbHbLIN aTOM a30Ta



E conp.=840 kOx/monb
NMopdomH — nnockocTHasa apomMaTumyeckasa cucrtema, B

KOTOPOW B COMPSHKEHUN y4acTBYIOT 26 - TT- 35fIeKTPOHOB
(n=6)






B3aunMHOe BNnusiHMe aToOMOB B MOJleKyne

CeepxconpsixeHue (2unepKoHBbro2ayusi)

— cTabununsauma 4YacTUYHO 3arnosIHeHHOU Unu
cBOOOOHON OopOUTanNu NyTEM NnepeKkpbIiBaHUA C
3anofIHeHHOU CBA3bIBawOLWEeNn C-0pouTanbio.

2-MeTUNOGyTeH-2 2-meTUnodyTeH-1









" EE———
B3anmHoe BNussHMe aToMOB B MOJieKyne
NHOykmueHbIlU 3hghbekm

METAaH
Cesa3p C-H Cea3p C-Cl] Cesa3p C-O
MaJIONOJISIPHA oJIsIpHA MOoJIsIpHA

CmMmeuweHue asiekKmpoHHOU njiomHocmu rno uernu o-
cesizel Ha3bleaemcsi UHOYKMUBHbLIM 3¢hghekmom u
ob6o3Hayaemcsi 6ykeol |.



" NN
NHOykmueHbIU 3¢pbghekm

QsieKmpPoOHoaKyenmopHbie 3amecmumernu X,

T.. aTOM WUNU rpynna atomMoB, cMmellaroLime
3NEeKTPOHHYIO NSIOTHOCTbL O-CBA3U OT aToOMa
yrnepoaa, nposABAAT ompuuyamesibHbIU
UHOYKmMue8HbIlU aghgpekm (-1-acbcpekT). C = X

Q/1IeKMPOHOOOHOPHbLIe 3amecmumesiu X, T. €. aTOM
UNu rpynna atToMoB, CMeLLaloLwme 3feKTPOHHYIO
NAOTHOCTb K aTOMy yrriepoaa, nposBRAIOT
MONOXUTENbHbIN UHAYKTUBHbIU 3P eKT
(+1-adpdekT). C ==X



" EEEN————

—1 adheKkT NPoABNAIOT

1. 3aMecTuTenu, KOTopble coaepXaTt aToOMbI C
oonbwen 30, yem y yrnepoaa:
-F, -Cl, -Br, -OH, -NH2, -NO2, >C=0, -COOH v gp.;

2. KaTUOHDI.



+ [ schpekT nposiensioT 3amecTuTeNY,

cogepXxalwime aToMbl C HU3KOWU
3NIeKTPOoOTPMLATENIbHOCTbIO:

1. - HacblWeHHbIe yrneBoaopoAaHble paauKanbl
(-CHs, -C2Hs) n ..,

(CH3)3C- > (CH3)2 CH- > CH3 — CH2 - > CHs-
TpeT.0yTun nsonponun aTUN MeTUn

2. -metannsbl (-Mg-, -Li);
3. - aHUOHBLI



| - acbpexT 3aTyxaeT no uenu,
pacrnpocTpaHsaeTcsa Ha 3-4 O- CBA3M



Me3omMepHbIn 3dhdeKT

s Me3omepHbIN 3dhphekT — nepeaaya
3rIeKTPOHHOro BIIMAHUA 3aMecTuUTerneun
Mo COMpPsHXXEHHON cCUcTemMe



+M-adpdpeKToM oGnagaroT 3amecTuteny,

NoBbILLIaKOLWMeE INTEKTPOHHYHO NMOTHOCTL B
COMNpPAXXEHHOU CUcTeMe.

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



" JEEE——
= M-3adbheKT npossnsior 3amecTutenu, kotopkle

MOHMXAIOT INIEKTPOHHYIO MJIOTHOCTb B CONMPSHXEHHOMN

CUCTEeMe.

- M. >c=0, -COOH, -NO2, -C=N, -CH=NH, -N=0, -SO3H,
- =SO2H.









" S
Cnacmn6o 3a BHUMaHue!





















2. Cncrematnyeckasa HomeHknarypa WMIOMNAK









