TEOPUA XUHMHYECKOI'O CTPOEHUA OPIAHUHYECKHX
COE/IHHEHHH A. M. BYT/IEPOBA

CraHoBJIeHHE OPraHUYeCKOM XMMMUM.
IIpeanocblIKK TEOPUH CTPOCHUS
OPraHuYeCKUX COeAMHEHU N

? KuarwueBou Bonipoc [/ouemy nauaiom
CMAHOBAEHUSL OP2AHUYECKOU XUMUU KAK HAYKU
cuumarom 6m0py10 nonosuny XIX eexa?

C OpesHetiuux epemen
yenoseuecmasy U3eecmmol
PasnuuHble COeOUHEeHUs.
yenepooa pacmumenbHO20
U HCUBOMHO20 NPOUCXONC-
OeHUsL U HeKOmopble
CnoCcoObL UX NOTYYEHUS U
nepepabomxiu.

Puc. 1 Jlabopamopusi
XII sexa

Ilnan ypoka

CraHOBJICHUE
OPraHUYECKON XUMUM.
[Ipeanocbuiku TEOpUU
CTPOCHHUSI OPraHUYECKUX
COCIUHECHUU.

OCHOBHBIE TTOJIOKEHUSI
TEOPUN XUMHYECKOTO
CTPOCHHUST OPraHUYECKUX
COCIUHCHUUN.

3HaYEHUE TEOPUU U
HampaBJICHUSA €€
JAJIbHEHIIIETO PA3BUTHSL.



Hanopuwmep:

COpaxuBasi BAHOT'PAJHBINA COK, MOJyYaald BUHO, a IPU €ro MEPErOHKE - CIUPT;
Harpesas xxup ¢ cogou, noyry4yaad MbLIO;
M3 1BeTOB U3BJICKAIH d3(UPHBIE MACIIA;

B dpesnen Uuauu, @Puaukuu, Erunre s KpameHus UCI0JIb30Baln
paCTUTEIIbHBIE KPACUTEIU — NIYPILYP, HHAUTO, AJIN3APUH.

OmHaKo B TOT MEPUO/I, BILIOTH 10 Hadyana XIX B., HE enanu pa3nudnst MEXIY

OPraHN4YCCKUMH U HCOPIraHMYCCKUMHU BCIICCTBAMM.

B 1807 r. u3BecTHBIN yXe BaM miBeACKU yuéHbin 1. . bepuennyc npennoxun

BBIJCIINTh U3YUYECHUE BELIECTB PACTUTEIILHOTO U )KUBOTHOTO IPOUCXOXKIACHHUS B
CaMOCTOATEIIbHYIO JUCUUILUIMHY — Opranndeckyro xumuro. U. . bepuenunyca
CUUTAIOT POAOHAYAILHUKOM OPTraHUYECKOW XUMUHU.

B nauane XIX BeKka B OpraHM4e€CKOM XUMUHU LAPUJII MIOJHBIN Xa0C. Y YEHBIE YMEIHU

OIIPEEIATh KAQUECTBEHHBIA U KOJIMYECTBEHHBIM COCTAB BEIIECTBA, HO HE UMEIIHU
IIPEJACTABIICHUS O TOM, KaK aTOMbI COCIMHSAOTCS B MOJIEKYJIbI, HE TI0JIb30BAJIMCH
IMPUBBIYHBIMU JIJISI HAC (hOpMYyIaMH, XUMUYECKHE PEaKIIUH OIKUCHIBAIN CJIOBAMH,
a HE YPAaBHECHUSIMU PEAKIIUU.



Henb3s ckazarh, 4TO XMMHUKHM TOTO BPEMEHH HE MBITATIUCH 000OIIUTh U
CHCTEMAaTU3UpPOBaTh 3HaHUS 00 opraHndeckux BemlecTBax. B 30-¢ ropl HEMEIKUMU
xumukamMu FO. JInOuxom u @. Benepom ObL1a NpesioKeHa meopusi paoukaios, B
40-¢ 3aME€THOE MECTO 3aHUMAaJIa meopusi munos ppaniry3ckux xumukoB O. Jlopana
u 1. XKepapa, cyliecTBOBaIM U APYyrUe€ Pa3HOBUIHOCTH Teopu. Ho O1HM M3 HUX HE
MOATBEPKIAIUCH (MIIH JJa)KE OTBEPrauCh) SKCIIEPUMEHTOM, JPYyTUe OOBSBIISIIN
«BHYTPEHHEE CTPOCHUE MOJIEKYJD» ITPUHIMIINATIBHO HEMIO3HABAEMbBIM, JOITYCKAJIN
MHO>KECTBEHHOCTD «PallMOHAIBLHBIX» (POPMYI ISl OJHOIO M TOTO K€ BEIECTBA.

Ha sTom (oHe crneayeT BeIICIUTh YCICIIHbIC MONBITKU CUHME3d OP2AHUYECKUX
geujecms, a TaK)KE BBEACHUE MOHATHUS O 8AlE€HMHOCHY AHTIIMUCKUM XAMHMKOM 0.
®panknanaoM. HarmoMHUM OJTHO M3 ONpeICICHUI BAJICHTHOCTH ( XOTS M HE OUYCHbB
CTpOroe).

BaneHmHocmb — 3mo cnocob6Hocmb amoma npucoeluHsImMsb unu
3amMewame oripedesieHHoe 4YUCcJI0 amoMOe UJiU 2Py amomMoe C
obpa3oeaHueM xuMmu4yeckol ces3u.

[TocTeneHHO€ HAKOIUIEHUE SKCIIEPUMEHTAIbHOTO MaTepraia v IONBITKH €0
TEOPETUUYECKOI0 OCMBICICHHS (CM. TaOJIMILY) MOATOTOBUIIM CO3IaHUE Nepaoll
HAYYHOU Meopuu CMpoeHUsi OP2AHUYECKUX COeOUHeHUll, aBTOPOM KOTOPOM SIBUIICS
BBIJAIOIIUICS PYCCKMN XUMUK AJiekcanap MuxaJioBuy byTiaepos.




Ilpeonocvinku meopuu cmpoenus.

DKCNnepuMeHTaJibHble

TeopeTnyeckue

1824 r. - ®. Bénep,
noJlyuun wasesnieByto
KUCNOTY
1828 r. - ®. Bénep,
NnoJly4uns1 MOUYEBUHY
1842 r. — H. H. 3uHuH,
noJZ1Iyuyns1 aHUIuH
1845 r. - A. Konbbe,
CUHTEe3UpOoBaJZ1 YKCYCHYIO
KUCNOTY
1854 r. - M. beptno,
MOJZIYUNJ XXUPbI
1861 r. - A.M. byTnepos,
noJslyuun yrnesopbl

1852 r. - 3. ®paHknaHa, BBEN
NOHSAITUE O BAJIEHTHOCTH
1857 r. - ®. Kekyne, pazBun
npeacraBJ/iIeHUNA O
YyeTbipexBaJZIEHTHOCTU aTOMOB
yrnepoaa B opraHU4YecKunX
coeANHEeHUnNaAX
1858 r. - ®. Kekyne u A. Kynep
caenanv BbiBo4 O BO3MOX>XXHOCTU
coeauHeHusa atomoB C Apyr c ApyromM
1860 r. - cocToA/ICA KOHIrpecc
XUMUKOB B Kapncpys, Nnos10XXUBLUNN
Hayasio aTOMHO-MOJIEKYJ/IAPHOMY
yYyeHMIo



19 centsa0pst 1861 r. HA che3/Ie HEMEIIKUX Bpadyeil v HATYpPAJIMCTOB
B I. [lIteiiepe oH BeICTYNUII ¢ TOKITAA0M «O XUMHAYECKOM
CTpOEHUHU BelecTBy». Koneuno, A. M. byTiiepoB onupancs Ha
TPY/Ibl CBOMX MPEAIIECTBEHHUKOB U COBPEMEHHUKOB, HO HEMAJIYIO
POJIb ChITPAJIM €T0 JIMYHBIC KaueCTBA: OOraThie 3HAHUSI, YMECHUE

CpaBHUBATh U JieJIaTh BHIBO/IbI, 000OIIECHHMS, €T0 HECTAaHAAPTHOE

MBIIIJICHUE, [IEJICHAIIPABICHHOCTh HAYYHOI'O ITOMCKA, YMEHUE
A. M. bymnepos OTKa3arbCs OT CTEPEOTHUIIOB, MMPEKPACHBIE IKCIIEPEMEHTAIBHbBIE

YMEHUS.

3apaHue ¢ OTKPbITbLIM OTBETOM
MuHun-uccnepgoBsaHue

BcnomHuTe npeanochifikn OCHOBHOIO 3aKOHa HeopraHu4eckom xummm - lNepunogmnyeckoro
3akoHa u lNepuogndeckon cuctemsl .. Mengeneesa. [1ns 3Toro MoOXHo 3arnaHyTb B
y4eOHMKN 32 OCHOBHYIO LLKONY Uin B Ntobon ydebHuK(a Takke nocobue no obien xmmmn),
Hanpumep, B y4ebHuKk «Xumus 11» O.C. MNabpuensHa, .. JlbicoBon. M., [lpoda.
Hangnte obuiee B npeanockiyikax ABYX BeAyLLUnX Teopun xummum - [Nepruognyeckoro 3akoHa
O.. MeHOeneesa 1 TeOpuUn XMMUYECKOTO CTPOEHNSA OpraHn4veckux coeanHeHmn A.M.
Bytneposa.



OcHoeHble nonorcenus meopuu XumuueCKo2co CmpoeHus opcanudecKux COCOUHEHUIL

ATOMBI B MOJICKYyJIaX COSUHEHBI MEXK Y CO00ii B OmpeIeICHHOM MOPSIKE, B
COOTBETCTBHUH C UX BAIEHMHOCMbIO. ITOT NOPAAO0K COCIMHEHUSI aTOMOB Ha3bIBACTCS
Xumudeckum cmpoeruem monexynvi. CTpOCHUE MOJEKYIbl MOKHO YCTAHOBUTH
XUMHAYECKUMH MeTonaMu. [log XuMmudecknuMu MEeTOIaMU ITOHUMAETCS
HCCICA0BaHNE XMMHYCCKUX CBOMCTB BEIIIECTBA MM OCYIICCTBICHUE €TI0 CUHTE3A,
KOTOPBIH 1100 MOATBEp K Aai, 100 OTBEpraj mpeamnonaraemMyo HopMyay CTPOCHHUS.
Jlns mokazarenbcTBa 3Toro A.M. byTiaepoB cam 0CyIIECTBUII HECKOJIBKO OJISCTAIINX
CUHTE30B.

ATOMBI yII€pOJIa MOTYT COE[IMHATBCA IPYT C z[pyr|0M |a) pPa3HBIMHU IO KPATHOCTH
CBA3SMH | OAMHAPHOM __c_c_, ABOMHOH _ ~_ ~_
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[IpryeM pa3HbIi BUJ YIJIEPOJHOU LEMU MOYKET COYETATHCS C HAIMYMEM PA3JINYHbBIX 110
KPaTHOCTU XUMHUYECKUX CBA3EU MEXKy aTOMaMU YIJIEPOJIA, 4 TAKKE CBIA3EH C
IPYTUMH aTOMaMU, HAIIPUMEP, KUCIOPOAOM, a30TOM, TaJIOTEHAMH.

Baosicnuotit 661600: Takast 0COOCHHOCTH aTOMOB YIJIepoaa 00bSICHAET
MHOI000pa3ue OpraHu4ecKux coeIuHeHHUI.

3. CBOMCTBA OPraHUYECKUX COCANHECHUMN 3aBUCHT:

a) OT KQYCCTBCHHOI'O 1 KOJIMYCCTBCHHOI'O COCTaBa MOJICKYJIbI

BeuwecTBa d)r:]pamy CsBouncrtBa
MeTaH CH, a3 6e3 3anaxa, He pacTBOpMM B BoAae
MeTunoBbiNn CH O XnNAaKoCTb C XapaKTepHbIM 3arnaxom,
cnupT 4 HeorpaHUM4YeHHO pacTBOpMM B BoAae

Kauecmeennuiit cocmae eeuiecme pa3Hbll:i » ceoiicmea PA3Hblée.

6) OT XMMNYECKOIO CTPOEHMUS, T.€. NopsiAKa CBA3EN B MOMEKYIIE C y4EeTOM
B3aMMHOIO BNUSIHUSI aTOMOB.



BemecTBa DopmyJia CTPOEHUSA CgBolicTBa
( cTpyKTYypHas
(hopmy.1a)
OTUIOBBINA COUPT Il'I TI Kuakoctb, HEOrPaHUUECHHO
H— C—C—(O__f | PacTBOpPHM B BOJE.
| | BzaumonencTByer ¢
H H HaTpUeM
JluMeTrIoBbIi 3up III I|_I ['a3, HEe pacTBOpUM B BOJE.
T OO He B3anmogmencTByer ¢
I | HaTpHUCM
H o H

PA3HblE.

r o\
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(A3F10€¢ P CEUICHIGU

B mMonekyne aTunoBoro cnupta oauH aToM Bogopoaa CBsi3aH He C aTOMOM Yrrepoaa, a ¢
aToOMOM Kucnopoga. Takoe coceacTBO AenaeT aToM BOAOPOAa NOABUMXKHbBIM, YTO
Bblpa)kaeTcsi B ero cnocobHocTM 3amellatbes Ha atoM Hatpus. Hannyue rpynnsl —OH
onpedensieT ero pacTBOPMMOCTb B BOAE M 3HAaYNTENBHO Oonee BbICOKYH TeMMnepaTypy
KUMEHUS1 N0 CPaBHEHMUIO C AMMETUNOBLIM 3COMPOM.



Baosicnulii 6b1600: aHATU3UPYs CTPOCHUE MOJIEKYJIbI BEIIECTBA, MOKHO MPEACKa3aTh
€ro CBOMCTBA, U, HA00OPOT, HA OCHOBAHUM AKCIIEPUMEHTAILHOTO N3YyUYEHUS CBONCTB
COCJIMHEHUS ONPEACTUTh €r0 XUMHUUYECKOE CTPOCHHUE.

3agaHue ¢ OTKPBHITHIM OTBETOM
Ilpoonemnstit 6onpoc

1. IloueMy HEKOTOpHBIE 3allaIHBIE XUMHUKHA CO3HATEIIBHO CTapaIuCh MPUHU3UTD U TaXKE
orpuuark 3aciyru A. M. bytieposa?

2. Kakou cambIll NIaBHBIN BKJIAJ] B PA3BUTHUE OPTAHUYECKOUW XUMUHU caesian A. M.
bytnepon?

JHauYeHue meopuu U HanpaesieHus ee 0aabHeuule20 pa3eumnus
3HAQUYEHUE TEOPUN XUMHUYECKOTO cTpoeHus A.M. byTiepoBa nyis
OpPraHUYE€CKOW XMMHUHU MOKHO CPaBHUTH CO 3HAYCHHUEM
[lepuoauueckoro 3akoHa /[.M1.MeneneeBa njis1 HEOpraHU4yeCKOu
XUMUU




Teopus cmpoeHnus: opeanuvueckux COeOUHeHU.

* 00BSICHHUJIA HEICHOCTH 1 IPOTUBOPCUMS B 3HAHUIX
00 OpraHMYeCKHUX BEICCTBAX,

* TBOPYECKH 0000IIMIa JOCTUKECHUS B 00JIaCTH
XUMUMU,

* ONpeeaniia KAYeECTBEHHO HOBBIM MOAX0 K
IMMOHUMAHHIO CTPOECHUS COCTUHEHMM,

e cTajIa OCHOBOM JII1 OOBSICHEHUS U
IIPOrHO3UPOBAHUS CBOMCTB OPraHUUYECKUX BEIIIECTB,

* OTKpPbLIA MIYTh JUISI CHHTE€3a HOBBIX OPraHUYECCKUX
COEJIMHEHU.



OTtcTauBas cBoe YUYCHUC O XUMHUYCCKOM CTPOCHHUH, U ITOKA3bIBAA €CT'O

MIPAKTUYECKYI0 3HAYUMOCTh, A. M. byTJIepOoB HE CUMTAN 3TO YUCHUE

a0COJIFOTHBIM U HEM3MEHHBIM. JI|eCTBUTEIBHO, €CIIM MOJICKYJIa

pPCaIbHOCTD, IOCTPOCHHAA U3 PCAJIbHBIX aATOMOB, TO OHA JOJI’KHA

A. X. Baut-T'opp npencraisitb coO0OM ompeeaeHHoe GU3nUECKOE TENO B
TPEXMEPHOM MPOCTPAHCTBE.

}.) KOHKpETHYI0 THUIIOTE3Y O MPOCTPAHCTBECHHOM ( CTEPEOXUMHUYECKOM )

/

/ CTPOCHHUHU OPTraHUYECKUX COCAMHEHNM BBIIBUHYI B 1874 1. 4. X.

Bant-I'odhd. Unes 3akmroganack B TOM, YTO YEThIPE aTOMa BOJO-
pona ( MiIx €ro 3aMeCTUTENIS) pacloaararoTcs CAMMETPUYHO B yIjIax

Puc. 2. viogens MOJIEKysbI METaHA Boo6pa>KaeM0ro TCTpadaApa BOKPYI HCTBIPCXBAJICHTHOI'O
aToMa yIjiacpoaa.

Cmepeoxumusi C pa3BUTUEM HaYKM Nonyyuna NpoYHy drU3nYECKyo OCHOBY - C
MOMOLLbIO peHTreHorpadun n anekTporpadun ctann onpeaensitb MexaToMHbIe
PACCTOSAHNSA N BaN€eHTHbIE YITbl, TO €CTb NOMyYaTb KAPTUHY pearnbHOro PacnoroXeHUs
aTOMOB B MOJeKyne.



B cBs3u ¢ HaydHOI peBotoneit B pusuke B KoHIle XIX - Hagane XX BEKOB aToM
MPEJICTAIl IEPE UCCIENOBATENSAMU YKE HE MTPOCTO HEU3MEHHBIM ''IIAPUKOM ', a

CJIO’KHOM CHCTEMOM. ITO MO3BOJIUIIO aMEPUKAHCKUM (u3uko-xumukam [ JIsroucy u

. JIenrMiopy 3a710KUTh OCHOBBI TEOPUY BAJICHTHBIX CBA3€M, HA OCHOBAaHUU
KOTOPOM BaJIEHTHAsI YEPTOUKA KJIACCUUECKOU TEOPUU MPEJACTABIISIET APy

3JIEKTPOHOB!
Monexkynsipraas [TosHas CBepHyTas DJIEKTPOHHAs
CTPYKTypHas CTPYKTYpHast
C.Hs H| I|1I CH--CH: =
H—C—C—H Hiz S G aH
b £

Puc.3 Pazimnaabie (pOpMYITEI STaHa

AriekKmpoHHasi meopus No3Bosinna 06bLACHUTbL N NPOCTPAHCTBEHHOE CTPOEHME MOSEKYI
OpraHMU4ecKux BeLLecTB, U B3aUMHOE BIIUSAHME aTOMOB, N MEXaHU3Mbl XUMUYECKNX
peakuun.

Ha nocnegytowmx ypokax Bbl noapobHee No3HaKOMUTECH C COBPEMEHHbBIMU
(3NEKTPOHHLIMN U CTEPEOXUMMNYECKUMMN) NPEACTABIIEHUAMN O CTPOEHUN OPraHNYECKUX
COeIUHEHUN.



3agaHue ¢ OTKPBHITHIM OTBETOM

MuHu-uccjae10BaHue
BcnoMHATE KypC XMMHM 32 OCHOBHYIO IIIKOJY M OTBETHTE HA BOIIPOC:
KaK pa3sBUBAJICH Ba)KHEHINUN 3AaKOH HEOPraHNYeCKON XMMHH -
Iepuoanueckuii 3axkoH u Ilepuoguueckasi cucrema /.M. MenaeneeBa? B uem
BbIPAKAJIACh €r0 NPOTHOCTHYECKAS POJIb?

e JJ1st 3TOTO MOYKHO TaKKe 3alJISIHYTh B JI000M YUEOHUK WJIA MOCOOME MO OOIIei
xumuu. Hanpumep, B yueoHuk «Xumus 11» O.C. I'abpuensana, I.I". JIsicoBoii. M.,

Hpoda.

e Haiigute 0011ee B HANPABJIEHUSIX PA3BUTHS U MPOTHOCTHYECKOM POJIM IBYX
BeaAyuux reopuit xumuu - [llepuoauueckoro 3axkona /[.. MenaesieeBa u
TEOPUH XUMHUYECKOT0 CTPOEHHUS Opranndeckux coeaqnHenu A.M. bytiieposa.

3agaHue ¢ OTKPBHITHIM OTBETOM

KiroueBoil Bonpoc:

; IloueMy HA4YaJIOM CTAHOBJICHHUSI OPrAaHUYECKOW XUMHUHU CUMTAIOT BTOPYIO
nosiopuny XIX Beka?



ToroBumca Kk EI'D
1. [Tousitue "oprannyeckasi Xumus'' BBEJI:
a) ®@. Bénep 0) 4. bepuennyc
B) A. M. byTtieposB r) K. [llopiemmep

2. YU4eHbI, OCHOBOIOJIOKHUK OPraHUYECKON XUMHUM KAK HAYKH,
ITO:

a) 1. 5. Bepuenuyc 0) JI. 1. Menpeneen

B) A. M. byTtieposB r) A. Kekyne

3. BaJleHTHOCTH aTOMOB YIJIEPOJA B 3THJIEHE PaBHA:
a) IByM 0) Tpém B) YETBIPEM I) ISTH

4. BaJICHTHOCTb U CTEIleHb OKUCJICHUS aTOMA YIVIePoaa Pa3jJIndHbI
110 3HAYEHHIO B BellecTse, GpopmMyJia KOTOPOro:

a) CH4 6) CO: B) CH:ClL F) CCl4



JHomawnee 3adanue:

Bapuanm 1

Kakoea cmenens okucienus u eaienmuocms amomos yenepooa 6 smane C2Hs? Kak
00bsICHAem 8ANIeHMHOCMb amoma yenepooa meopusi cmpoerusi A.M. Bymneposa?

Aenenue uzomepuu 6onee 3HAUUMENbHO PACNPOCMPAHEHO 8 OP2AHUUECKOU XUMUL, YeM 8
Heopeanuueckou. [louemy?

Huoice npusedeno neckonvko gpopmyn opeanuueckux coeouneruti. OOHO U3 HUX UMeem
usomepwvl. Hanuwume cmpyxmyphwvie popmynol 6cex cOeOUHeHUll U YKAXCume u3zomepul.

C-H., CsHs, C:Hs, CH5N.

Bapuanm 2

Kakosa cmenens okucienus u eaienmuocmo amomos yenepooa 6 smunene C2H4? Kak
00bACHAEm 8ANEHMHOCMb amoma yeaepooa meopusi cmpoenus A.M. Bymaeposa?

lIpuseoume u3 Kypca Heop2aHuueckou XumMuu npumep, nOOMeEepHCOAUWUL, YUMo amombl

npU COeOUHEeHUU 8 MONEKYIbL BAUAIOM OpY2 Ha Opyaa, U CBOUCMBA 8euyeCme npu dSMom
UBMEHAIOMCAL.

Huoice npusedeno neckonvko gopmyn opeanudeckux coeoureruti. OOHO U3 HUX umeem
usomepul. Hanuwume cmpyxmypHule ¢hopmynvl 6cex cOeOUHEHUN U YKAXCUme uzomepbl.

CH:0, C:H:Cl, C-H>, CH.O.
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* YpokK pa3padOTaH yYUTEIEM XUMHUH
Wneuuou U. 1.

MBOY «COI Ne 43» r. Hopuiibsck



