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BremoeHue

§ 1 IIpegmeT
OpraHN4YecKOn XMMUIU.
Opranmueckue BeIllecTBa

Opzanuuweckol xumuell U3HAYAJILHO Ha3bIBAJIaCh
XUMUS BEIIeCTB, MOJYYEHHBIX M3 OPTraHU3MOB PaCTEeHUMN
¥ JKUBOTHBIX.

C TakuMu BellleCTBAMU UYeJIOBEUECTBO 3HAKOMO C TJTy0o-
Ko#l npeBHOcTU. Jltomu ymesnu mojydaThb YKCYC U3 ITPOKUC-
11ero BUHA, a 9(pUpHBbIE Macjia — U3 PACTEeHUH, BBIAEIATH
caxap M3 caXapHOTI0 TPOCTHUKA, N3BJEKATh IIPUPOIHBIE Kpa-
CUTEJIU 13 OPTAaHN3MOB PacTeHUN 1 KUBOTHBIX. Emé B IX B.
apabcKue aJIXUMUKU Pa3Aeisjin BCe BEI[eCTBA B 3aBUCUMOC-
TU OT UCTOUHUKA UX IMMOJyUYeHUsI Ha MUHepaJbHbIe (Heopra-
HU4YeCKue), JKUBOTHBIE 11 PACTUTEJIbHbIE (OpranmnyecKiie).

Hosroe BpeMsi CUUTAJIOCH, UTO AJA IMOJYUYEHUS OpPTaHU’-
YeCKUX BEIeCTB HysKHa ocobasd «KU3HEeHHAsd cujia» — Vis
vitalis, KoTopas meiicTByeT TOJBLKO B JKMBBLIX OpraHusMax,

Bepuemnyc Henc ko6
(1779—1848)

IllBeackuit xuMuK, npesungeHt Ko-
poJsieBCKOIl aKameMuu Hayk. HayuHble
WCCJIeTOBAHUSA OXBATBLIBAIOT BCE TJIaB-
HBbIE IIPO0JIeMbI OOINEel XUMHUU IIepPBOI
nosoBuHBI XIX B. OKclIepuMeHTAJIbLHO
TPOBEPUJI U TOKa3aJl JOCTOBEPHOCTD 3a-
KOHOB ITOCTOSTHCTBA COCTaBa U KPATHBIX
OTHOIIIEHNH MMPUMEHUTEJIbHO K Heopra-
HUYECKUM OKCHAAM U OPraHUYeCKUM
coemuueHusaM. Ompeneana aTOMHBIE
Macchl 45 XWUMHUYECKUX 5JIEeMEHTOB.
BBén coBpemMeHHBIE 0003HAUEHUS XU-
MUUYECKUX 9JIEMEHTOB U IIepBbie (op-
MYJIBI XUMUYECKUX COeITNHEeHU.
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a XUMHUKU CIIOCOOHBI BCETO JIUINDb BHIAENATh OpraHuYecKre
BellleCTBa U3 MPOAYKTOB YKU3HEeSATeIbHOCTH, HO HE MOTYT
CcUHTe3UpoBaTh ux. Ilosaromy mBeackuit xumuk 1. d. Bep-
MeJINYC OIpenesisas OPTAaHWUYECKYI XUMUIO KaK XUMUIO
PACTUTENIbHBIX WJM KUBOTHBIX BEIECTB, 00Pa3yIONIUXCs
IOoJ BIUSHUEM <« KU3HEHHOH cuabl». Menuno Bepiennyc
BBEJI IOHATHUSA «OPraHWYECKME BeIlecTBa» U «OpraHude-
CKad XUMMUA» .

K cepemune XIX B. B XUMMUU HAKOMIMNJIOCH OOJIBIIIOE KO-
JaudecTBO (hPaKTOB IMOJIyUEeHUSA B JaOOPATOPHBIX YCJIOBUSIX
OpTaHUYECKUX BEIeCTB U3 HEOPraHMYeCKUX, a TaK’Ke B3a-
NMOIIpPEeBpAaIlleHNlI OpraHnYecKnuX COeJMHeHuN 0e3 KaKoii-
Ja1n00 «KUBHEHHOU cuJjabl». Hemernkuii yuéubniii ®. Bémep
B 1824 r. BIepBbIe OCYIIECTBUJ CUHTE3 OPraHNUYecKoro Be-
ITeCTBa — IIOJIYYNJI IIABEJIeBYIO KMCJIOTY ITYyTEM B3anMOIeTi-
CTBUSA ABYX HEOPTAHUUYECKUX BeIleCTB — AUIIMAaHAa 1 BOIBI:

COOH
N=C—C=N + 4H,0 —> | + 2NH,,.
COOH

OUITMaH ImaBeJeBast
KucJjgorTa
A B 1828 r. ®@. Bénep, Harpesasd BOAHBLIN PpacTBOP HeOp-
raHMYeCcKOro BeIllecTBa ImaHaTa aMMOHUSA, TTOJYUYUII MOoYe-
8UHY — TPOAYKT KU3HEAEATEJLHOCTH OPraHU3MOB JKU-
BOTHBIX:
NH,

N
NH,OCN - _C=0.

IuaHar NHZ
aMMOHUSI MoOUYeBHHA

Bénep ®punpux
(1800—1882)

Hemenkuii xumuk. HWHOCTpaHHBINI
yjgeH IleTepOyprckoili akajgeMUU HAYK
(c 1853 r.). Ero ucciemoBaHUA IIOCBS-
I[eHbl KAK HeOPraHUYeCKOl, TaK U Op-
raHndyeckoii xumuu. OTKPBLI I[MAaHO-
ByI0 KucJyory (1822), mosyuusa amomu-
Huit (1827), Oepumyauii U UTTPUI
(1828).




N3ymaenHplii TaKUM pe3yIbTaToM, Bénep Hanucasa Bep-
meauycy: «JIloJisKeH cKkasaTh BaM, UTO S YMeIO IIPUTOTOBUTH
MOYE€BUHY, HE HYyKAadChb HU B IIOUKe, HY B )KMBOTHOM Opra-
HI3Me BOOOIIe...»

HepBBIe CHHTE3bI OpraHn4YeCKMnX BeEIIeCTB 3HAYUTEJIbHO
nokoJiebanu nosunuu sumaausmal. Biecramue cuHTe3bI:
apmnuaa H. H. S3uamabim (1842), KapOOHOBBIX KHCJOT
I'. Koasbe u 9. @pankiaanggom (1847), :KUPOIIOLOOHBIX Be-
mtectB M. Beptso (1854), aHasoroB mpupoOAHBIX caxapoB
A. M. ByraepossiMm (1861) okoOHUATEIbHO pasBesaan MU
0 «}KUBHEHHOU cuJjie».

Haraoe HemenkuMm xuMukoMm K. Illopiremmepom (1834 —
1892) emé B XIX B. omrpenesieHe IIpeaMeTa OpraHnuecKoi
XUMMWHU He TOTePAJI0 aKTyaJbHOCTY U B HAIIIYW THU:

OpraHMYecKas XUMHUA €CTh XUMHUS YIJIeBOLOPO-

9 IOB 1 UX IIPOU3BOIHLIX, T. €. IPOAYKTOB, o0Opa-
BYIOIUXCS IIPU 3aMeHe aTOMOB BOJIOPOJa IPYT-
MH aTOMaMU UJIU TPYIIIIaMU aTOMOB.

Cefiuac OpraHWYECKYI0 XMMUIO Uallle BCero Ha3bIBAIOT
xumueil coedunenuil yzaepoda. TonbKo OKCHUIBI yIyIepoaa,
yroJbHasd KHCJOTa U €€ coau (KapOOoHAThI), KapOuIbl U He-
KOTOpBIe APyTHUe IIPOCTEHINre COeUHEHUA YTIIepoaa OTHO-
CAT K HEOPTAaHUUYECKUM.

ITouemy sxe u3 Gojee uem cra saeMeHTOB llepuomuue-
ckoit cucremsbl II. I. MeHeseeBa UMEHHO YIJIEPO IPUPO-
JIa MOJIOYKMJIa B OCHOBY Bcero sKkmBoro? OTBeT Ha 3TOT BO-
npoc HeogHO3Ha4YeH. MHOroe BaM CTaHET MOHATHO, KOTraa
BBl PAcCMOTPHUTE CTPOEHME aToMa yIrJjiepoja W IIONMETe
ciosa [I. I. MeuneneeBa, Hanmucaunubie UM B « OCHOBaX XU-
MHKU» 00 5TOM 3aMedaTeJbHOM 9JIeMeHTe: « Y TIJIepoJ BCTpe-
YyaeTcs B IPUPOJIEe KaK B CBOOOJHOM, TAK U B COEITHUTEIb-
HOM COCTOAHWH’, B BeChbMa PAa3JINUHBIX (popMax M BUAAX...
Crroco6HOCTH aTOMOB yTIJIepoJa COeqUHATHCA MEXTY co00i
¥ 1aBATh CJ0KHBIE YACTUILLI IIPOSBJISIETCSA BO BCEX YTJIEPO-
OUCTBHIX COeIUHEHUIX... HU B OMHOM U3 5JIEMEHTOB... CIIO-
COOHOCTH K YCJIOKHEHHUIO He Pa3BUTO B TaKOII CTEIIeHU, KaK
B yruiepoje... Hu ogua mapa ss1eMeHTOB He JA€ET CTOJIb MHO-
o COeIUHEHUH, KaK yTIJaepPO/ C BOJOPOJIOM » .

1 Bumanism — ydeHHUe 0 }KU3HEHHOI CHJIe.
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Puc. 1. Kpyrosopor yrieposa B Ipupoje

MuorounciaeHHbIE CBA3M ATOMOB yIJIepPOAa MeXK Iy co00i
M C aToMaMHu JAPYTruUX 3JIeMEHTOB (BOAOpPOIa, KHCJIIOpPOA,
asora, cepbl, Gochopa), BXOAAIIUX B COCTAB OpraHUYEC-
KHX BEIIeCTB, MOTYT Pa3pyIlaThbCA MO BAUSIHUEM IIPUPOI-
HBIX (haxkTOpOB. IlosTOMY yriiepon coBepIliaeT HENpepbIB-
HBINT KPYTOBOPOT B mpupoje: u3 arMmocheps! (YriIeKUCabIi
ras) — B pacTteHuA ((POTOCUHTES), U3 PACTEHUN — B JKUBOT-
HbI€ OPTaHU3MEI, 13 JKIIBOTO — B MEPTBOE, 3 MEPTBOTO —
B sKuBoe (puc. 1).

Opranmnueckue BeIleCTBa UMEIOT PAJ 0COOeHHOCTEH, KO-
TOpPBIE OTJIMYAIOT UX OT HEOPTAHNUYECKHUX BEII[eCTB.

1. HeopraumuecKux BeIleCTB HACUNUTHIBAETCSI MeHee
500 TvIc., TOrma KaK opraHnndecKkux — Oojiee 27 MJIH.
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2. B cocTaB Bcex opraHmUecKMNX BeIeCTB BXOIAT yTJie-
POI M BOZOPOX, IIOSTOMY OOJBLIMIHMHCTBO M3 HUX TOPHOYU
U TIpu TopeHUU 00g3aTeJbHO 00pas3yloT YIJIeKHCJIBIA Tas
U BOOY.

3. OprarnuecKkue BellleCTBa IIOCTPOEHBI 0oJiee CJIOKHO,
yeM HeOpraHHWYecKIe, U MHOTHE U3 HIUX UMEIOT OTPOMHYIO
MOJIEKYJIAPHYIO Maccy, HalpuMep Te, 6aarogapsa KOTOPBIM
IPOUCXONAT KU3HEHHLIEe IPOIlecChl: OEJIKM, IIOJIMCAXapPH-
Ibl, HYKJEMHOBbIEe KUCJIOTHI 1 T. I.

4. OpramnyecKie BellleCTBA MOYKHO PACIIOJIOKUTL B Ps-
IbI CXOOHBIX II0 COCTaBY, CTPOEHUIO M CBOMCTBAM COequHe-
HUUA — 20M0/10208.

. N
T'omosioruuecKMM PSIOM HA3bIBAETCA DPAJN Be-
é IIIECTB OJHOTO KJIACCA, CXOAHBIX II0 CTPOEHUIO U
XMMUNUYEeCKUUM CBOfICTBaM, PacCIIOJIOKEHHBIX B IIO-
pPALKe BO3PACTAHUA UX OTHOCUTEJIbHBIX MOJIEKY-
JIAPHBIX MAacc; IPU 3TOM Ka’KAbIN YJIEeH PsAfa OT-
JINYAETCA IO COCTABY OT IPEABIAYIIIET0 Ha TOMO-
Joruyeckyro pazaocts CH,.
S J

5. [Ilna opraHMYecKUX BEINEeCTB XapaKTEePHO SABJIEHUE
u3omepuu, OUeHb PEIKO BCTpedaloleecs cpegu Heopra-
HUYECKUX BeIIeCTB.

MEpPOB, T. €. BEIeCTB Pa3JIUIYHOIO0 CTPOEHUA, HO
C ONMHAKOBBLIM KAUYeCTBEHHBIM W KOJWYECTBEH-
HBIM coOCTaBOM (OOMHAKOBOI MOJIEKYJIIPHOMN

dhopmyoii).

’ Hzomepuss — 5TO sABJIE€HUE CYIIECTBOBAHUSA M30-

BenuuaiininMm o6o0IieHeM 3HAHUI O HeOPraHUUECKUX
BelrecTBax saBJisgerTca Ilepuonmueckuii 3akon u Ilepuomu-
yecKkasa cucreMa xuMmuuecKux ajgemenToB [l. YI. Menpgee-
eBa. [l opraHMYecKUX BEIECTB aHAJOTOM TAKOTro 0000-
IIeHUd CIYXKUT meopus CMmpPOeHUAl OpP2AHUYEeCKUX
coedunenuii A. M. Bymaeposa. [leTaJbHOMY PacCMOT-
PEHUI0 OCHOBHBLIX TOJIOMKEHUI 9TOH Teopuum OyJeT ITOCBSA-
IIE€H caenyIoui maparpad.



J1da KOoJIMYeCcTBEHHON XapaKTepPUCTUKU CIOCOOHOCTH
aTOMOB OJHOIO dJIeMEHTa COeQUHSATLCS C OIIpPeleJEéHHBIM
YHCJIOM ATOMOB APYTOTO dJIeMeHTa B HeOPTaHUUYECKOH XU-
MUU, T'ge OOJBLIIMHCTBO BEI[eCTB MMEEeT HeMOJIEeKYJIIpHOoe
CTPOeHIe, NPUMEHAIOT HOHATHE «CMEeNneHb OKUCJLEHUS».
B oprammueckoii xumum, rge OJsd coefUHeHUN 0oJiee Xa-
PaAKTEepPHO MOJIEKYJAPHOE CTPOEHNE, NCIIONb3YIOT IIOHATHE
«8aJeHMHOCMby . BCIIOMHITE, UTO O3HAYAIOT STHU IIOHA-
THs, CDABHUTE UX.

Benuko sHaueHre opraHnmyecKoll XMMUM B HaAIIel KU3-
Hu. B jrro6oM opranuame B Ji000¥ MOMEHT IPOTeKaeT MHO-
JKEeCTBO IIpeBpallleHUui#l OMTHUX OpPraHMUYecKMUX BeIIecTB B
apyrue. ITosTomy 6e3 3SHaHUI OPraHUYECKON XNUMUU HEBO3-
MOJKHO IIOHATH, KaK (PYHKIIMOHUPYIOT CUCTEMbI, 00pasyo-
e YKUBOM OpraHm3M.

C IIOMOIIBI0O OPTAHMYECKOT0 CHHTEe3a IMOJYy4YaloT Pa3HO-
oOpasHbIe OpraHuyecKlie BeIllecTBa: BOJIOKHA, KaydyKWH,
IJacTMAacChl, KPACUTeJNN, HeCTUIINAbI, BUTAMUHBI, TOPMO-
HBI, JIEKAPCTBA U T. .

MHuorue coBpeMeHHBIe IPOAYKTHI 1 MATePHUAJIbl, 0€3 KO-
TOPBIX MBI HE MOYKEM OOXOAUTBLCS, SIBJSIOTCSA OpraHmue-
CKIMU BeIlleCTBaAMMU.

1 K0 BBEJ IOHATHA «OpPraHMyYecKre BeIecTBa» U «OpraHuye-
CKas XUMUA» ?

2 Kax mHasbIBajIoCh yueHUe O «KU3HEHHOU cuie»? O0bsacHUTe
ATUMOJIOTHIO (IIPOMCXOMKIeHre) 9TOro TepMmHa. Kaxkue or-
KPBITUS HAHECU yAap M0 9TOMY YUEHUIO?

Yto mayuaer opranuueckas xumua? JlafiTe ompepeseHue
9TOU HAYKU.

YTo oTAMUaeT Ooprann4yeCcKue BeirecTBsa OT HeOpI‘aHI/I‘IeCRI/IX?

Yro 00I1IeT0 B CMBIC/IE TMIOHATUN «BaJEHTHOCTH» U «CTEIEeHb
OKUcJIeHUuA» ? UTo oTsIMYaeT ux APYyT OT Apyra?

Kaxue rpynmsl IPpUPOAHLIX U CUHTETUUECKUX OPraHMYEeCKIX
BeIlleCTB BbI 3HaeTe?

CocraBbTe (POPMYJIBI BEIIECTB II0 MACCOBBIM HOJAM XUMUUE-
CKUX dJeMeHTOB: a) yriaepon 12,5% ; Bomopoxn 8,3% ; Kucao-
pox 50,0% ; asor 29,2% ; 0) yraepoxn 14,3% ; somopoxn 1,2% ;
Kucygopoxn 57,1% ; marpuii 27,4% ; B) yriaepoxn 17,6% ; Bomo-
poxn 1,5%; wucmopox 47,1%; marpuit 33,8%; r)yriaepon
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29,3% ; Bomopon 3,7% ; xucaopon 39,0% ; marpuii 28,0% ;
) yraepoxn 20,0% ; Bomopon 6,6% ; rucaoponm 26,7%; asor
46,7% . BbpICKa)XuTe IIPEAIIONOMKEeHNe, KaKue W3 9THUX Be-
IIEeCTB OTHOCATCA K HEOPraHMUYeCKHMM, a KakKue — K opra-
HUYECKUM.

8 Pearupyior 2 mosb BelrlecTBa A ¢ 1 Moib KuMcaopoaa, B pe-
3yJbTaTe 4ero oopasyercs 2 MOJIb YIJIEKHCJIOrO rasa. Pearu-
pyOT 2 MOJB BemiecTBa B ¢ 3 MOJIb KHCIOPOIa, HPU 3TOM
BBIZEJISAETCA 2 MOJIb YIVIEKKCJIOTO rada u 4 MOJIb BOASHBIX II1a-
poB. Kaxoe u3 BemectB, A uam b, aBiasgercsa HeopraHu-
YeCcKHUM, a Kakoe — opranundeckuM? OTBeT o60ocHYHTE.

9 WccnenyiiTe pazinumsa CBOMCTB HeOPTaHWYECKUX U OPraHU-
YeCKUX BEIEeCTB Ha IPUMeEPe OTHOIIEHUA UX K HarpPeBaHUIO.
Ha KOHUMK MeTajIMYecKOTO IIIIaTeNs C WN30JUPOBAHHOM
PYYKOU IOJIOXKUTE HECKOJbKO KPUCTAJIJINKOB caxapa (caxa-
po3a — OpraHMYECKOe BEIleCTBO) 1 HarpeBaliTe UX B IIJIaAMEeHU
ropenku. AHAJOTUYHBIN OMBIT IPOBEUTE C KPUCTAIINKAMU
moBapeHHo# coau. OunumnTre HabI0gaeMble PA3JIUUNAI.

10 Haitigure B IHTEepHETE COOOIITEHUS O JOCTUKEHUSAX B 00JaCTH
OpPraHUYEeCKON XUMUMN.

§ ) Teopusa crpoeHusa
OpraHnYecKuX COeIMHEeHUN
A. M. ByriepoBa

Opragnyeckasa XUMHUs KaK Hayka opopMuUIach B HaUaJIe
XIX B. IlepBada Teopusd B OpraHNYECKON XUMUU — MeEopUsl
padurkanog. XuMuUKaMu ObLIO OOHAPYKEHO, UTO IIPU XU-
MHUYECKHUX HNPeBpalleHUAX 'PYHILI U3 HECKOJbKUX aTOMOB
B HEM3MEHHOM BUIe IIePeXOAAT U3 MOJIEKYJIBI OJHOIO Be-
IIecTBa B MOJIEKYJy IPYTOro BelllecTBa, II0OJO00HO TOMY KaK
IepexonAT M3 MOJEKYJbl B MOJIEKYJIY aTOMBI 3JIeMEHTOB.
TaKI/Ie «Henu3MeHdAeMBbI€» I'DYIIIIbBI aTOMOB U IIOJIYUMNJIY Ha-
3BaHUE PaJUKAaJIOB.

OpgHako majleKo He Bce YUEHBIe OBLIJIM COTJIACHBI C TEO-
pueii pagukaioB. MHorume BOOOIIle OTBEPrajJu UIEI0 aTo-
MHUCTHUKUN — IIPEJICTABJIEHUS O CJIOKHOM CTPOEHUN MOJIEKY-
JBI U CYIIIECTBOBAHMU aToMa KaK e€ cocTaBHOII yactu. To,
UTO HEOCIIOPMMO JOKa3aHO B HAIll1 JHMW M HE BbI3bIBAa€T HU
MaJjeiinnx comuenuii, 8 XIX B. ObLJIO IIPegMETOM OKeCTO-
YEHHBIX CIIOPOB.



Teopurio pagnKajJoB CMEeHUJIA MEopUs MUN0E, B COOTBET-
CTBHU C KOTOPOH IIPEAIIOJIarajaoCh, UTO PeaKIINU Opranuye-
CKHX BeIIleCTB CXOJHELI C PeaKIUuAMU IIPOCTEHIIINX Heopra-
HUYeCKux coeauHeHuii. OCHOBOIIOJIOMKHUK O5TOH TeOpUU
III. JKepap npeaio:Ku pasgeiuTh OpraHndyecKre BellecT-
Ba Ha I'PyNIIbl, OJIN3KMUE II0 CBOEMY THUITY K BOJIEe, XJIOPOBO-
IOpoay, aMMHUAKy U T. . Bo MHOTHX ciryyasx OQHO U TO Ke
coeMHEeHWE HM300paKaau JIecATKaMMU TUOnNYecKux ¢op-
myJs. Ilo Mepe HaKoOIJIeHUs SKCIEPHUMEHTAJbLHOIO MaTe-
puaJjia Teopus TUIIOB 3alllja B TYIUK.

IloTrepmeso mopakeHue m ydeHUe O BUTAJIU3MeE, KOTO-
poe, KaK BHI ysKe 3HaeTe, He YCTOSJIO Iepell TOCTUIKEeHUIMU
OpPaKTUUYECKON XUMUU.

Opramnueckas XUMusd HaKallJIMBaja BCcE OoJbIilie (hak-
TOB O COEAUHEHHUIX yIJIepoda, YHCJI0 KOTOPhIX IIOCTOSIHHO
pocio (Tabu. 1).

O0BACHUTH IPUYUHBI MHOTO00pA3usa OPraHNYECKUX Be-
IIeCTB yUYE€HbIe He MOrJu. Eié 60JbIlle BOIPOCOB BBIBBI-
BaJIO CYIIeCTBOBaHMUE M30MEPOB. OTU BeIleCTBa MMEJU CO-
BEpIIIeHHO OAMHAKOBBINI COCTaB, HO IIPOSBJIANYN IPU ITOM
pasHble pusnUYecKUe U XUMUUYeCcKe CBOMCTBA.

VY:xe wusBecTHbIli Bam P.Béigep B ogHOM u3 mnuceMm
H. . Beprennycy Tak OMUCHIBAT OPTaHUYECKYIO0 XUMUIIO
Toro BpeMeHHu: «Oprannueckas XUMUA MOYKET ceiiuac Koro
yromguo cBectu ¢ yma. OHa KaykeTcs MHE JPeMyduM JIECOM,
HOJHBIM YAUBUTEIbHBIX Bellleii, Oe3rpaHUvYHON uaIlieii, 13

POCT YUCJIA M3BECTHBIX

OPTAHMYECKUX COEONVMHEHUI Tabauuya 1
Tonm Yuciio u3BECTHBIX OPTaHUYECKUX COSTUHEeHU
1880 12000
1910 150 000
1940 500 000
1960 1 000 000
1970 2000 000
1980 5500 000
2003 27000 000
/0



Kekyune @puapux ABrycr
(1829—1896)

Hemenxuii xuMmuk-opranuk. Ero uc-
cJIefOBaHUs ObLIN COCPENOTOUEHEI B 00-
JacTU TEeOPeTUUEeCKOil OpraHumvecKoii
XUMWUUA W OPTraHUYECKOT'0 CUHTe3a. BbI-
CKasaJj MbBICJIb O BAJEHTHOCTHU KaK O IIe-
JIOM YHKCJIEe €IUHUI] CPOACTBA, KOTOPBIM
obsamaer atom (1857). Yraepon cuuran
YeTHIPEXBAJIEHTHBIM dJieMeHTOM (Kak
u I'. Konn6e).

.

KOTOPOM HeJb3s BEIOPATHCS, KyAa He OCMEeJIMBAeIIbCs IIPO-
HUKHYTb...»

Boubiioe BansHue Ha pa3BUTHE XMMHUU B 9TO BpeMs OKa-
3aJi1 PaboThI aHTJIMHACKOTO XUMUKa 9. @PpaHKIaHIa, KOTO-
PhIii, onIMpasch Ha UAer aTOMUICTUKY, B 1853 r. BBEJ mMOHS-
THe <«BaJIEHTHOCTH». OJHAKO BaJIEHTHOCTH YTIJIepOoJa BO
MHOI'UX COeJMHeHMuAX, HanpuMep B staHe C,Hy u nponane

C;Hg, BBIBBIBasIa emié OoJbine Bonpocos. B 1857 r. nemern-

kuit xuMuk ®@. A. Kekyiae oTHEC yriiepol K UeThIpEXBa-
JIeHTHBIM dJIeMeHTaM, a B 1858 r. oH 0ITHOBPEMEHHO C IIOT-
aaugckuM xuMukom A. Kymepom (1831—1892) ormern,
YTO aTOMBI yTIJepojJa CIOCOOHBI COeNUHATHLCA APYT C JPY-
TOM B Pa3JIUMYHbIE I[eMH.

OpHaKo 3a ysKe YCTAaHOBJIEHHBIMHU (paKTaMU 1 YaCTHBIMU
BeIBomaMu u PpaHkiaann, u Kexyse He yBumem oOIIeit
kKoHIenmnuu. OcraBajicad OTKPBITBIM BOIIPOC, KaK OIIpee-
JATH CTPOEHUEe MOJEKYJibl. Dbljia HeoOxoamma HaydHAasd
Teopus OpraHUYeCcKmMX coenmueHuii. Taxkas Teopusa Oblia
co3laHa pycCcKuM yuéHbIM AJiekcanapoM MuxamjgoBumuem
ByraeposbiM. VIMeHHO ero IIBITJIUBLIA YM <«OCMEJHMJICS
OPOHUKHYTL» B «APEeMYUYHH JieC» OPraHNYECKON XUMUU 1
HavaTh IPeoOdpa3soBaHUA STOH «0e3TrpaHMYHON Yalll» B 3a-
JUTBIN COJTHEUHBIM CBETOM PeryJsSpPHBIA mapK C CUCTEeMOI
ITOPOJKEK U aJljaei.

OcHOBHBIE Uer HOBOII TeOPUH BIIePBLIe OLLIN BbhICKa3a-
HBI Byriaeposbim B 1861 r. B moxaame «O XmMHmuecKoM
CTPOEHUHU BEIIECTB» Ha C'hbe3Jle HeMeIIKUX eCTeCTBOUCIbITA-
TeJsielt u Bpauei B r. Illmeiiepe.



Kpatko chopMyaupoBaTh MOJOKEHUSA U CJIEACTBUS
Teopuu ctpoeHmss A. M. ByrjepoBa MOMKHO CJIeIyIOIINM
obpasom:

1. AToMBI B MOJIEKYJIaX BeIeCTB COeIMHEeHbI COTJIACHO
WX BAJIEHTHOCTU. YTJIEPOI B OPraHUYECKUX COeNUHEHUIX
B OOJIBIITMHCTBE CJAYyYaeB UETHLIPEXBAJIEHTEH, a €r0 aTOMBI
CIIOCOOHEBI COeOUHATLCS APYT ¢ APYTroM, o0pasys pasJnd-
HbIe IIeIIN.

2. CBoiicTBa BeIIeCTB ONPEeAEaAI0TCI HEe TOJBKO UX Kaue-
CTBEHHBIM 1 KOJIMUECTBEHHBIM COCTABOM, HO U IIOPSIIKOM
COeTMHEeHUS aTOMOB B MOJIEKYJIE, T. €. XUMUUYECKUM CTPOe-
HUeM BeIllecTBa.

3. CBoiicTBa OpraHMYeCKMX COeIWHEHUI 3aBUCAT He
TOJIBKO OT COCTaBa BEIlECTBA U MOPSAAKa COeIUHEHUS aTo-
MOB B €0 MOJIEKYJIe, HO 1 OT B3BAIMHOTO BJIUSIHUSI aTOMOB 1
rpyImm aTomMoB Apyr Ha apyra. (Haubosbiiee B1usiHME OKa-
3BIBAIOT ATOMBI, HEIIOCPEACTBEHHO CBA3AHHLIE APYT C APY-
roMm. BausHue aToMOB MJIN I'PYII ATOMOB, He CBSI3AaHHBIX
HeIIOCPeACTBEHHO, ocabeBaeT 1o Mepe UX yIaJeHUusd APYT
oT Ipyra.)

Paccmorpum moapobOHee MOJIOMKEHUNS TEOPUU CTPOCHUS
opramMuYecKuX coenuHenuii. CBoMicTBa BellleCTBA 3aBUCAT
OT TOTO, M3 KAKWX aTOMOB COCTOUT €ro MOJeKyja. ITOT
COCTaB OTPaKaeT MOLeKYAAPHAL popmyra. Moaeryiia me-
rana CH, cocTonuT n3 aToMOB yTiaepoja 1 BOAOpoza. ITO Be-
IIIeCTBO IPU OOBIYHBIX YCIOBUAX — I'a3, KOTOPBIHA BCTyIIaeT
B XUMUUYECKUEe PeaKIU ¢ TPYAOoM. B cocTaB MOJIEKYJ Me-
tusosoro cuupra CH;OH, momumo aToMoB yrieposa u BO-
mopona, BXOIUT aTOM KHCJopoga. MeTHJI0BBINA COUPT B TeX

ByraepoB Anexkcanap
Muxaitmouu (1828—1886)

Pycckuii xumMmuk, npodeccop XuMUHN
Kaszanckoro yuuBepcutera (1857—
1868). C 1869 mo 1885 r. mpodeccop
IleTepOyprckoro yHuBepcuTeTa, aKamie-
muk IlerepOyprckoii akageMuu HaYK
(c 1874 r.). CosmaTenn TeOpUU XUMUYE-
CKOTO CTPOEHHUS OPraHUuYecKUX Be-
mtectB (1861). Ilpegckasan m MByUMJI
M30MEePUI0 OPraHUYEeCKUX COeNUHEeHUN.
CuHTe3UpOoBaJ MHOTHE BeIecTBa.




JKe YCJIOBUAX — 9TO YoKe JKUIKOCTh, KOTopas CIIoco0Ha pe-
arupoBaTh C PA3JUUYHBIMHU BeIleCTBAMU, HAIIPUMEP C Cep-
HOM KWCJOTOM, MeTAJJIMUYEeCKUM HaTpueM. PasjInmuHble
CBOMCTBA 5TUX COEAUHEHUN OOYCJIOBJIEHBI MX PA3JIUUYHBIM
KadyeCTBEHHBIM COCTABOM.

OTHJIEH, UMEIOIUN MoJIeKyIapHyo popmyny C,H,, mer-
KO moJmMepusyercsa (BCeM XOPOIITO 3HAKOM IIPOAYKT 3TOM
peaKIuu — IOJUITUIEH), B TO BpeMsa Kak meTan CH, k Ta-
KOMY IpeBpallleHnIo He cIiocobeH. 3aMeThbTe, UTO MOJIEKY-
JBI 000MX BTUX BEIEeCTB MMEIT OJMHAKOBBIN KaueCTBEH-
HBIH cOCTaB, T. €. COCTOAT 13 aTOMOB yIJIepoJa 1 BOAOPOIA.
BeiTh MoOkeT, ompemendmomuM (HaKTOPOM PeaKIMOHHON
CIIOCOOHOCTU ABJAETCA KOJUUECTBEHHOE COOTHOIIIEHUE
aToMoOB B MojeKyJie? CpaBHUM cBoiicTBa anetrusneHa C,H,
u 6ensona C4Hg. IToMuMO 0MHAKOBOIO Ka4eCTBEHHOTO CO-
cTaBa KOJIMUECTBEHHOE COOTHOIIIEHIIEe YHCJIa ATOMOB B MO-
JeKyJaxX 5TUX BeIeCTB TaK’Ke COBIaJaeT: Ha OJAUH aTOM
yrJyepoja IPUXOAUTCA OAUH aTOM BOIOPOAA, IpPOCTeHIas
(emnupuueckasi) popmyJia amermiaeHa um 6ensosna CH. Ox-
HaAKO aIlleTUJIeH JIETKO IIPUCOeIMHSIET TajJoreHnl (obeciiBe-
ymBaeT OPOMHYIO BOAY), a O€H30JI BCTYIIaeT B PEaKI[UIO C
OpoMOM TOJBKO B IIPUCYTCTBUUM KaranusaTtopa. CiemoBa-
TeJbHO, OMNHAKOBOE KOJINUEeCTBeHHOe COOTHOIIIeHNEe U1caa
aTOMOB B MOJIEKYJIAX OPTaHUYECKUX BEIIECTB TaKiKe He ra-
PaAHTHUPYET COBIaJeHIe UX XUMUUYECKIX CBOMCTB.

ITompoOyeM BBIABHUHYTH CJIEAYIOIIYVIO THUIOTE3y: €CJIN
MOJIEKyJIApHBIe (hOPMYJIBI NBYX BelecTB A u B ommHako-
BbI, TO U UX XUMHUUYECKUEe CBO¥cTBa coBmazarT. Ciemnyro-
U JIOTHYECKU IIIar B 9TOH IIeIIOYKe PACCYKASHUN Hens-
0eKHO MPUBEAET HAC K YTBEeP:KIAeHNI0, uTo A u B aBasaoT-
cs OMHUM U TeM Ke BelllecTBoM. Tak Jjix aT0?

IIpu ob6paboTke sTaHa a30THOM KHCJIOTOH oOpasyeTrcs
HUTposTaH — BemecTBo cocraBa C,H,NO,, Oecusernas
JKUOKOCTh C PEe3KHM 3allaxoM, HepacTBOPHMMOE B BoOe.
B 1820 r. ¢panmysckuit xumuk A. Bpakonno (1780—
1855) 13 MPOAYKTOB TUAPOJIN3a »KUBOTHBIX TKAaHEI BbIJE-
J1J OecIIBeTHOEe KPUCTaJJINUYecKoe BelllecTBO, Oe3 3amaxa,
CcJIaJKOBaTOTO BKYycCa, JEerKo pacTBopumoe B Bojae. Ceromus
9TO BeIeCTBO HA3BIBAIOT I'NIMIMKUHOM. ToT (pakT, UTO TJIM-
IUH UMeeT TAaKYyI0 JKe MOJIEKYJAPHYI0 QOpMyJay, KaK u
Hurposran, — C,H;NO,, pasgpymiaer Hamry runoresy o COB-
HaJeHnu! CBOMCTB BeIeCTB C OMMHAKOBLIM KadeCTBEHHbBIM
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M KOJIMYEeCTBEHHBIM cOoCcTaBoM. Kak oKasajioch, He TOJBKO
(pusuuecKkme, HO U XUMHUYECKNE CBOIICTBAa HUTPOITAHA U
TINIITHA KOPEeHHBIM oOpasoM pasamnuaiorcs. Kak BbI, Ha-
BepHOE, MOraJajiuCh, Mbl CTOJKHYJUNCH C OUYEHb PaCIIpPO-
CTPAaHEHHBIM B OPTaHUYECKOM XMMUU SBJIEHUEM, KOTOPOE
Ha3bIBAETCS N30OMEPHUEI.

BerrecTBa oqHAKOBOTO COCTABA, 4 3HAUUT, UMEIOIIUE U
OIMHAKOBYIO MOJIEKYJAPHYIO Maccy, TaKiKe MOTYT OTJIH-
YaThCA MO CBOMCTBAM, €CJIU OHU MMEIOT PA3JNUYHOE XUMU-
yeckoe cTpoeHue. Taxkue BelecTBa, KaK BbI 3HAeTe, HA3BI-
BaloTcA M3oMepaMu, a ABJeHue — maomepueii. [IpuumHoit
M30MepUU ABJAETCA PA3JIUUYHBIA HOPATOK PACIOJIOKEHUA
aToMOB B MoJieKyJe. MosieKyaapHasa (hopMyJia IIOKa3bIBaeT
TOJBKO KAaUeCTBEHHBIN M KOJIMYECTBEHHBIN COCTAB COEIU-
HEeHUA, HO He HeCcET MHMOPMAIIUYU O IOPAIKE CBA3EH aTo-
MOB B MoJiekyJe. Tak, gasa monerya ¢popmyasr C,H,, Bo3-
MOJKHBI IBA PA3JINYHBIX MOPSAAKA CBSI3U AaTOMOB yIJIepoia B
nenu. K menu ma3 TpéX aTOMOB yIJIepoJa UeTBEPTHINA yrIJie-
POIHBINT aTOM MOKET OBITH IIPUCOETUHEH NBYMA cIiocoba-
MU: JIr00 K OJHOMY M3 KPalHUX aTOMOB, JIN0OO K cpegHeMy
aTomy. [lelicTBuTenbHO, MoONeKyaapHasa ¢opmyna C.H,,
COOTBETCTBYET ABYM PAB3JUUYHBIM COeAMHEHUAM, OTIMUYATO-
IIUMCS PACIOJIOKEHNEM aTOMOB B MOJIEKYJIaX: HOPMAJIb-
HOMY OyTamny (H-OyTaHy), T. €. COeIMHEHHNIO, COAEePKaIeMy
Hepas3BeTBJIEHHYIO IeIlb aTOMOB yrJepoja, U u3o00yTaHy,
MOJIEKYJIa KOTOPOT'O UMEET PAa3BETBJIEHHOE CTPOCHHUE.

HHHH HHH
H-C—C—G—C—H  H-C—C—CH
HOHHH H | B
H-OyTaH H_(F_H
H
n300yTaH

du3nuyecKlre CBOMCTBA 9TUX COENUMHEHUN OTJINYAIOTCI:
n300yTaH umMeeT 0oJiee HU3KHIE TeMIIepaTyphbl KUMEHUS 1
IJaBJIeHUSA, YeM H-OyTaH. XMMHUUYeCKHe CBOMCTBA JaHHBIX
M30MEPOB Pa3JIMUAIOTCA HE3BHAUNTEJIbHO, TAK KaK OHU MMe-
IOT OZMHAKOBbIe KAUECTBEHHELIN COCTAB U XapaKTep CBA3U
MeXKIy aTOMaMU B MOJIEKYJIE.
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Taxum obpasom, ¢ TOouKu 3perus Teopun A. M. Byrie-
poBa CcyIlleCTBOBaHIIe M30MePOB — He 3arajJlouHoe SBJIeHNe,
IpoTHBOpeUaliee IPeACTABJCHUAM JIOAe 00 OKpYKalo-
IeM MHpe, a 3aKOHOMEPHLINI pe3yjabTaT BapUaTUBHOCTU
COeIMHEHUS aTOMOB B MOJIEKYJIE.

OueBUIHO, UTO CIOCOOHOCTHL ATOMOB YIJIEPOJa COENN-
HATHCA APYT C IPYTOM U 00Pa30BBIBATD «IIEHU» JIETKO 00h-
SACHSET «HEeIIPaBUJbHYIO» (hOPMaJbHYIO BAJI€HTHOCTD yTIJjie-
poza B sTaHe C,Hy (bopmanbHas BaJleHTHOCTD 3), IPOIaHe
C;Hg (bopmasnbHas BaJeHTHOCTD $/5) M IPYIUX OpraHuYe-
ckux coenmHeHUaX. CTpyKTypHBIE (HOPMYJIBI, HATIPUMED
OyTama u m3o0yTaHa, JUIITH ITOATBEDPKIAIOT 3TO.

Pasinunoe KoImyecTBO aTOMOB yTIJiepojia B MOJIEKYJIax
M WX CIIOCOOHOCTH, COeAUHAACH APYI ¢ APyrom, obpaso-
BBIBATh Pas3Hble KOMOMHAIIMU («CKEJeThI» MOJIEKYJ) ne-
JAIOT TMOHATHON NPUYMHY MHOT000pasms OPraHNYeCcKUX
BeIIeCTB.

IlogBomss mTorm, HEOOXOOMMO 3aMETHUTh, UTO TEOPUs
CTPOEHUSA OPTaHWYECKUX COeAUWHEHHNII BO3HUKJIA He CJIy-
yalHoO, IPEeAIOChELIKAMU €€ CO3MaHUA IBUJINCD:

e HAKOIJIEHWE OOJBIIIOTO0 KOJHUUYEeCTBa Pa3pPO3HEHHBIX
daKkTOB 00 OPpraHNUYeCcKUX BelllecTBaxX M X CBOMCTBAX;

e HAJINMUME HESCHOCTEeH M IIPOTHUBOPEUNI B M3BECTHOM
haxTUYeCKOM MaTepuae;

e paboTel mpenrecTBeHHUKOB A. M. ByriepoBa u pe-
3yJIbTATBI €70 COOCTBEHHOU PabOoTHhI;

¢ IMYHOCTHBIE KauecTBa A. M. ByriepoBa, TajiaHTINBO-
IO MCCJIeJOBATENA U YUEHOTO.

3HaueHUEe YUYEHUS O CTPOEHUU OPTaHUUYECKHUX COeIUHEe-
HU# TPyAHO mepeolieHUThL. Teopus A. M. Byraeposa 00b-
ACHMJIA KasKyIrecs MPOTUBOPEUUA B 3HAHUAX 00 OKpY-
JKaoIeM MUpPE, TBOpUYEeCKU 0000IImMIa JOCTUIKEHUS B 00-
JacTu XMMHUHU U HIPelCTaBUJIa KAUeCTBEHHO HOBBLIN IIOAXO/I
K DOHMMAaHMIO CTPOEHU U ¢cBOIicTB BemlecTB. OHa yKasaja
HaIpaBJIeHUSA 1 BO3BMOJKHBIE IYTH IIOJYUEeHs HOBBIX HE00-
XOOUMBIX JIIOOAM JIEKAPCTBEHHBIX CPEJCTB, CHUHTETHUUEe-
CKUX KpacureJieii, MOJUMEPOB U IIJIaCTMAaCC, B3PBIBUATHIX
BeIIeCTB U JPYTUX COeIMHEeHUH ¢ 3aJaHHBIMU CBOHICTBAMMU.

Kaxk u [I. 1. MeupgeseeB, KOTOpbIi Ha ocHOBe Ilepuoam-
YeCKOT0 3aKOHa IpeAcKasaj CYIeCTBOBAHNE eIlé He OT-
KPBITBIX TaJlJINA, CKAaHAUA U repManusd, Tak u A. M. Byr-
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