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OCHOBHDBIE TTOHATHA
OPTAHHYECKOIT XUMHH

H TEOPHA XUMHYECKOTO CTPOEHHA
OPIAHWYECKMX COE/IMHEHUIA

[VTABA

8.1. TEOPHA XUMHYECKOTO CTPOEHHWA
OPTAHMYECKHX COEJMHEHHII. H30OMEPHA

C ray6oKoit IpeBHOCTH HE0BEK MCNOAb30BAJ B CBOMX LEJAX He
TOJABKO BELECTBA, KOTOPbIE HAXO/AN] B HEXKHBOI NMpHpojie, HO U Belle-
CTBA KHBOTHOTO H PACTHTEABHOrO npoucxoxaerus. Oun 6o Heol-
XO/IMMBI B Ka4yecTse IMUILH, MatepHasia sl H3roTOBJIeHHsT 0JeXK/bl o
npocteifiux npejamMeroB GuiTa, a N0 Mepe pasBUTHs UHBHIM3AIHH HC-
NOJAB3OBAJNUCH YEJOBEKOM B Ka4YeCcTBe BKYCOBBIX IIPUIIPaB, apoMaTH-
YECKHX BELEeCTB, 5/10B, KpacuTe/eii, JeKapeTs.

BemecrBa, KoTopbie noay4ann u3 npoayKTOB XKHIHEJEATETbHOCTH
KUBBIX OPraHH3MOB, CTAJH HA3LIBATL OpPANUYECKUMU, A B HayKe
XHMHH Bbugeanacst ocobplil pasjen, KOTOpbIif uayvan 1nogo6Hbie co-
e/IMHEeHNS.

TepMuH sopraHuyecKan Xumusi» BBeN B XMMUYECHKYIO HayKy B Havane
XIX 8. Buig@IOWMA WBEeACKUA XuMuK . . Bepuenuyc, KoToporo ysa-
HUTENBHO HA3LIBAIOT «AEAYLIKON OPraHu4ecKon XMMums,

Yyieubie-XuMHKH OGHAPYKHIIH, HTO B COCTAB BCEX PHPOAHBIX Opra-
HHYECKHX BellecTB 0653aTeIbHO BXOAAT aTOMbI yriepojaa. 3ateM 6blin
NOJYYEHBl TAKHE COSAMHEeHNS YIIepoAa, KOTOPhIE B IPHPOJIE He BCTpe-
HAIOTCS, HO HMEIOT CXOAHOE ¢ IIPHPOAHBIMH COEJIMHEHHAMH CTPOEHHE.
Mx Takxe ctaan OTHOCHTH K opraimuveckuMm semtectsaM (saGopatop-
Hbli onbiT No 24),

Cre/i0BaTe/IbHO, OPraHnyecKkyid XHMHIO MOXHO CHHTATh YuMueu
coedunenun yzaepodd, KpoMe MPOCTEHIHX aTJOTPOIHbIX MOAN(HKa-
LI yraepoa, ero OKCH0B, KapGuio0B, YIoabHOH KHCAOTLI H ee Coeit,
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B Paazjse XHMHH, H3YHAOMMHA CTPOeHHe, CBOHCTBA, NPEBPANLEHH,
cnoco6bl NOAYYEHHs M 06J2CTH NPHMEHEHHS OPraHHYECKHX BEIECTB,

HA3BIBAIOT OP2ZANUNECKOU XuMuel.

Oprannyeckie BeuecTsa UMeoT pijl ocobenHocrei. Bo-nepsbix,
ux ropasno Goasme (Gonee 25 MIJIJIHOHOB), 4YeM HeopraHn4yeckux,
KOTOPBIX HACYMTHIBACTCH HEMHOI'HM Gonee 100 Toicsau. D1oT (PAKT BO
MHOTOM OTPEeAETCs BTOPOil 0COOEHHOCTDIO OPraHHHiECKHX BEULECTB:
SIRJICHUSIME H30MEPHH H FOMOJIOIHH, pedb O KOTOPBIX noiaer aanee.
B-rperbux, OpraHuyecKne BellecTsa 061a4a10T, KaK nmpasBuo, Oosee
CJAOKHBIM CTPOCHHEM, HEKOTOpPbIE OFPOMHOI MOJIEKYIAPHOH Mac-
coii. B nepsyio oyepeib 970 Kacaercs BEUIECTH, KOTOPDIE COCTABJISIOT
OCHOBY JKM3HH Ha Tuianere: GeJIKOB, yI/€BO/OB, HYKJIEHHOBBLIX KHC
jor. B-uereprhix, GOILITHHCTBO OPraHHMECKUX BEIECTB FOPIOtH, TIPH
MX FTOPEHHH BbIAEIAIOTCSH, FIABHbIM 06pa3oM, YIJIeKHCIbI ras3 ¥ Boja.

[To Mepe noaydenns see GoabLIEro 1 GOABLIIETO YHCda OpraHuye:
cknx pemects B cepeanne XIX B, nosBHIACH HeOOX0AMMOCTh OCMBIC
ANTH, OOBACHUTH ¥ 06061MTL GoraTeniyio Ga3y (axTHUeCKHX JaH-
HbIX OPraHM4ecKoil XMMHH, T.€. CO3/aTh Hay4HYIO TEOPHIO, KOTOpas
O3BOJH/IA Gbl CHCTEMATH3HPOBATL ¥ IMPEACKA3aTh NOBEICHUE XHMH
YEeCKHX BEUeCTB.

Heb3si CKa3aTh, YTO XMMHUKH TOr0 BPEMEHH HE IbITATHCD CHCTEMA:
TH3MPOBATH HMEIOUNECH JHAHNA 06 oprannueckux eniecrsax. O/Ha
KO MEpBYI0 HAayUYHYI0 TEOPHIO CTPOEHMS OPraHHYecKHX coejInHe-
HMii, KOTOPOH Y4eHbie BCEro MHUpa NPHAEPKHBAIOTCA 10 CHX nop,
co3aN BRIAIONMICA PYCCKuit XUMHK AJIeKCaHap Muxaitaosuy ByT-

Ménc Akob bepuenunyc Anexcanap Muxannosu4
(1779 —1848) Byrnepos (1828 — 1886)
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nepos. OCHOBHBIE WI€H HOBOH TEOPHH BNEPBbIe GLIAH BHICKA3AHBI
A.M. Bytreposeim B 1861 1. B okaaze «O XHMHYECKOM CTPOEHHH
BELIECTB» HAa CbE3/le HEMEIKHX eCTECTBOMCNbITaTe/ el W Bpaved B
r. neitepe. Oaunm n3 raasubix aneMenTos Teopuu A. M. Bytaeposa
ABJIACTCS NMOJOKEHHE O XUMUNECKOM CMPOeHuU KaK OnpeaeeHHol
NOCJAEA0BATETBHOCTH XUMHYECKHX CBA3el MeXIAy aTtoMaMH B MoJje-
KyJe.

PaccMOTpHM OCHOBHBIE NONOKEHHS MEOPUU XUMUNECKOZ0 CIMPO-
CHUR OP2ZANUYECKUX COeOUHeNHUIL.

B 1. AToMbl B MOJIEKYIaX COEJHHEHB! APYT C APYTOM COrJACHO MX
BaJEHTHOCTH, NPHYEM YII€POJA B OPraHHYECKHX BEIECTBAX BCETAa
YeTLIPEXBAJIEHTEH, & €ro aToMbl CHIOCOOHBI COCAMHATHCH B IENH JIH-
HEeHHOro, pasBeTBJACHHOIO, 3aMKHYTOrO CTPOEHHSI.

B oprannyeckux coesMHeHHsAX VIepoj BCerja YeTbipexBaleHTeH,
T. €. NIPOSIB/ISET MNOCTOAHHYIO BAIEHTHOCTh, PABHYIO YeTbipeM. JTta 0co-
GEHHOCTb YIIEPOla OTPAXKAETCH C MOMOIUILIO CTPYKTYPHBIX (GopMy.t.
Pasmtyalor nosibie i COKpallleHHbIe CTPYKTYpHble hopmy s, Hanpu-
Mep, JUiA npornata, uMewoniero Mojekyasipuayio popmyay CiHg, takne
(hopMybl UMEIOT BIJ

i 8 5
H—?—ﬁ'—?—H HJIH CHg—Cﬂz_CH:g
H H H

AtoMBl yrieposia 061a1al0T YHHKAIBHOI CIOCOGHOCTbI0 06PasoBbI-
BaTh CBA3M HE TOJLKO C aTOMaMM JPYrHX 3JIEMEHTOB, HO M JAPYr ¢
ApyroM, (opMHpPYs padaHuHbie Lenu: JUHelHble, Pa3BeTBJEHHBIE,
JAMKHYTHIE:

CHg—Cﬂz—CHz—CHg CHq_?H_CH3 ?Hz-(l:Hz

CHa CH;"'CHz
w-Byran Naobyran [luxao6yran
(muneiinan uens) (paspersaennan uens) (3aMxuyras uems — mwuka)

OGparute BHUMaHUe, YTO aTOMBI YIJIEPOAA BO BCEX NMPHBEAEHHBIX
NpHMEPaX YEeThIPeXBaSEHTHBL W 06pasyioT npocmute (win odunapnwvie)
CBsI3N.

Ha arom yHukajibHbie 0COGEHHOCTH YriAepoja Kak XHMHYECKOro
a/IeMEeHTa He McuepnbiBaloTes. /IBa atoMa yraepoaa, OCTaBasich YeTbl-
PEXBAJICHTHBIMH, MOTYT ObITh CBA3aHbI MEX1Y COGOH M ¢ ApYrHMH
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ATOMaMH He TOJIBKO IPOCTBIMH, HO M KPAMHBIMU, T. €. J8OUHBMU NN
flake mpouHvMU CBA3AMH, HapuMep:

CH;—CH, CH,=CH, CH=CH
IJran druaen AuernaeH
(npocras cesan C—C) (amoitnan cenap C=C) (rpoiinan csass C=C)

CaenoBateabHo, NPHYMHON MHOroo6pasusi OPraHmv¥ecKHX COe/1H-
HEHMIT SIBJASETCA TO, YTO aTOMbI yriepoja MoryT o6pa3oBbiBaTh pas-
auunbte wenn (psMble, pasBeTBACHHbIE, UHKIHYECKHE) U AaBaTh Mo-
MHMO ITPOCTBIX €llle W KPAaTHhIE YTJIePO/-yTIJIePOIHbIe CBAIM.

M 2. CroiicTBa OPranH¥eCcKHX BEIIECTB ONPeAeAAI0TCs He TOAbKO HX
KAYECTBCHHBIM H KOJHYCCTBEHHBIM COCTABOM, HO M NMOPS/IKOM CBA3H
ATOMOB B MOJEKYJ€, T.€. XHMHYECKHM CTPOCHHEM.

Jlisi Toro 4To6Bl OnMcaTh CBONCTBA KakKOro-HG0 OpraHuveckoro
gemectra, Hanpumep umeomero popmyay C,HgO, negocratouno nx-
dopMaiiy O TOM, KaKue aTtoMbl H B KaKOM KOJIHYECTBE BXOAAT B CO-
cras ero Mosiekybl. [1o106HO TOMY KaK M3 OIHOTO M TOro e HaGopa
KyGHKOB MOMKHO CJIOXKHTH AOMHKH Pa3HON «apXHMTEKTYPbi», H3 JBYX
ATOMOB YIJIEPOJla, WEeCTH aTOMOB BO/JIOPO/IA H O/JIHOIO aTOMa KHCI0pO-
Na MOXKHO 6€e3 HapylleHns BaJEHTHOCTH <«NOCTPONTL® pa3-
JINYHBIE MOJIEKYJIbI:

CH;—CH,—OH CH;—0—CHj;
ITHAOBMII ClMpT Jlumerwaonniit adup
(KMAKOCTH; PACTBOPHM B BOJE; (ras; Maso pacTBOPMM B BOJLE,
PeArHpyeT ¢ METALTHYECKHM HaTpHeM) HE pearupyer ¢ Harpuem)

Kak BuAHO, ¥ (pu3HUecKHe, H XHMHYECKHE CBOHCTBA COE/AMHEHNI,
HECMOTPS Ha OJIMHAKOBBIH COCTAB, Pa3JM4HbI.

B Bemecrsa, HMEIOUHE O JHHAKOBDIH KaYeCTBCHHBIH H KOJIHYECTBeH-
Hbiil 2JEeMEHTHBI COCTaB, HO Pa3JHYHOE XHMHYECKOE CTpOoeHHe, a
cae/l0BaTeIbHO, W PadaHYHbie CBONHCTBA, HA3BIBAIOT U3OMEpAMU.

B Sissenue cyumecTBOBAHHS H30MEPOB B XHMHH Ha3biBAlOT U30-
Mmepueil.

A.M. ByT/iepoB He TOJbKO BrepBbie OGbACHII siBICHHE H3IOMEPHH
pasIHuMeM B XMMHYECKOM CTPOEHHHM MOJIEKYJ, HO M CyMea Npeicka-
3aTh CYIIECTBOBAHUE H3OMEPOB M3BECTHLIX paHee BENIECTB, a 3aTeM M
CHHTE3HPOBAJI HX.
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Puc. 8.1. Moaenu MOneKyn aTunoBoro cnupra (a) u AuMmeTunosoro adupa (6)

Takum o6pazom, ¢ nomonio MOJEKYIAPHOH (POPMYIBI MOXHO OT-
06Pa3nTh TOIBKO Ka4ecTReHHbIT 1 KOJIHYECTBEHHBIH COCTAB BEIeCTRA.
Mudopmatmo o xumuueckon CTPOCHIN COEJIMHEHHS HECET CTPYKTYp-
Hast popmyaa. Oanako na PAKTHKE Halle BCEro HeT HeoOGXOAMMOCTH
ACTATU3INPOBATh CTPOEHHE BCeX (hparMenTon MOJIEKYJIBI, [O3TOMY ee
H300paXKaIOT CoKpalenHoi CTPYKTYpHOii opmynoii, «CBOpaYuBasi»
Gamanexamme rpynisi aromos OTOpachiBasi He HyKHble IPH 3TOM
BazenTHeie cpasu. Hanpumep, ocobennocty CTPOEHHS MOJEKY aTH-
JIOBOTO CIHPTa M JMMETHIOBOTO ahmpa BhoAHE NOHATHO NepealoT
topmyant CHy—CH,—OH, CH3—O—CHj; n mogesn (puc. 8.1) mo-
JEeKyJI.

Pasnuyaior Heckonbko BW/0B CTPYKTYPHON M30MeEpPUHM,
H3omepus yrnepogHoro CKeNeTa, Hanpumep Ans BelLecTs cocTa-

Ba cle:

CH3'— CHQ e CH2 —CH 3 CHQ-?H_' CHs

CHs
H-Byran Haobyran
M3omepus nonomenms KPaTHORA CBA3M B yrnepoaHo# yeny, Hanpu-

Mep ans BewecTs cocrasa CyHy:
1 2 3 4 1 2 3 4
CHy=CH—CH,—CH, CH3—CH=CH—CH,

Byren-1 Byren-2.
M3omepus nonowenns DYHKUNONANBHOR rPYNMbI N0 OTHOWEHMIO

KYyrnepoaHo# uenu, Hanpumep ans Bewects cocraea C;H,0H:

3 2 - 347 1 2 3
CH3—CH2—CH3—OH CHQ—EH—%
H
MNponaxon-1 Nponanon-2

Mexwnaccosan uaomepus, Hanpumep ana Bewecrs cocrasa
C2Hg0, pacemotpena soiwe.
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M 3. ATomMBbl B MOJIEKYJIaX OPraHHYeCKHX BEIIeCTB OKasbiBAIOT APYT
HA JPyra B3aUMHOE BJAMSHHE.

IKCIEPUMEHTAIBHO JIOKA3aHO, YTO B MOJIEKYJIE STHIOBOTO CIHpTa
Ha aTOM HaTpus cnocoGeH 3aMemarhes TOJbKO OHH aTOM BOA0OPOAA
3 wectH. HerpyaHo A0rajgarsesi, YT0 5T0T «0COGEHHBIH» aTOM B OT-
JWYHE OT NATH OCTAJALHBLIX CBSI3AH He C YI/IepoAOM, a C KHCJIOPOAOM.
Cie10BATe/IbHO, aTOM KHCAOPOAA BJMSIET HA COCEAHMIl ¢ HHM BOJO-
poaHbiit atoM, o6aerdas ero OTHIENJIeHNHe,

Teopus xumuyeckoro crpoerns A. M. Byrieposa no3sojmnaa cuc-
TEMATH3NPOBATh BCE HAKOILIEHHbIE CBE/EHHs 06 OPranuyeckux Beule-
cTBax, OGBACHHTL MPHYHHDLI HX MHOrOO6Pa3Hs, NOHATD Ha OCHOBE CTPYK-
TYPHOIT TEOPHH PsijL HEOOBACHUMBIX paHee ssaennit. Ho camoe raas-
HOE — TEOPHSi CTPOEHHS C/leNaa OCMBICJEHHBIM H leJeHaNpaBIeH-
HBIM CHHTE3 HOBBIX OPraHMYEeCKHX BEUeCTB M M3y4YeHHe HX XuMuye-
ckux coiicts. OHa HACTOJBKO MHOTOrpaAHHA M AMHAMHYHA, YTO W Ce-
FO/IHS SIBAAETCS OCHOBOIOJNATAIONMM YYEHHEM HE TOJIbKO OpraHmuve-
CKOif, HO ¥ BCeii COBPEMEHHOI XHMMN.



