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NPEJAWCAOBHUE

. TecHast cBsi3b MexXnay MEJHIHHOH H XuMHeH yCTaHOBHJ/IaCb Ha
NpOTAXKEHUH MHOrOBEKOBOIi HUCTOPDHUH Ppas3BHTHURE €CTECTBO3HAHHS.

" Tpoucxonsiluee B HacTosiliee BpeMs Ty60Koe B3aHMONPOHHKHO-

BEHHE 3THX HAyK MPUBOAUT K MOSIBJEHHIO HOBBIX HayuHbIX HanpasJje-
Hm“l, M3yuYaloUUX MOJIEKYJSIPHYIO TNPHPOLY OTAENbHbIX ¢m3uonorpj-
qecKHX MPOLECCOB, MOJIEKYJsIpHble OCHOBBI MaToreHesa GonesHei,
MoJieKyJisipHble acneKTul papmakonoruu u T.n. Heo6xoanmocts mos-
HaHHfl TPOLECCOB XXU3HEAESITEIbHOCTH Ha MOJEKYJNSAPHOM YpOBHe
Oﬁ‘bﬂCHHMa, «H60 KUBAA KiIeTKa — HAcToslliee HapcTBO OONbLIHX H
M‘3J'lblx MOJIEKYJ, HeNIPEePLIBHO B3aUMOAEHCTBYIOIIHX, BO3HHKAIOLLUX H
ucuesawiux» (0. A. OBUMHHUKOB).

BaHasi posib B pa3BUTHH COBpPeMeHHbIX o6aacTeii MeIHUHHEI
NpUHALMEXUT GUOOPraHWuecKoH XHMHH, u3dyuvalolieli GHOJIOrHYECKH
3Ha4YHMble ‘BelliecTBA. DHOOpraHHyecKasi XHMHS MOXET CAYyXHTb
«MoneKmep'HuM MHCTPYMEHTOM» NPH Pa3HOCTOPOHHEM KCCJIelOBAHHH
KOMIIOHEHTOB XKUBOH# MaTepuu. ‘

B MeAHUHHCKHX By3aX GMHoOpraHuyeckasi XHMHSi siBJsieTCsE COC-
TAaBHOH uacTblo o6lIEro XuMHYecKOro oGpa3oBaHusi Bpada. Kon-
LENUHsl PA3BHTH MEIMIMHCKOH HAayKM M yJydlleHHsi 31paBooxpa-

'HEHHs1 NpefycMaTpHBaeT rJyGOKylo (yHAaMEHTaJbHYIO [10ArOTOBKY

CneunanucToB. AKTya/slbHOCTb TAKOro MOJAXOJAa BO MHOrOM OIpeje-
JIAETCA TNpeBpallileHHeM MeAULUHbl B KPYMHYIO OTpacib COLUANbHOMH
ceprl, B mosie 3peHUsi KOTOPOH HaXOASITCSE MPOGJAeMbl 3KOJOTHH, TOK-
CHKOJIOTHH, GMOTEXHOJIOTHH U T. 1.

Bosbuum cobbiTHeM cTas BIXO (PyHAAMEHTAJIbHOrO TPyAa aKal.
10. A. OsuunnukoBa «Buoopranuueckas xumusi» (M.: Tlpocseuie-
HHe, 1987. — 815 c.), obpaieHne K KOTOpOMy GyaeT MOJE3HbIM AJA
CTYJeHTOB M rpernojaBaTtelieit, a Takxe paGOTHUKOB MEAMUHHCKHX
Hay4yHhIX yupexjaeHuii. PaGora ¢ 3Tofi KHMroii B kauectBe 00M3a-
TEJBHOTO YCJ/IOBHSI TIPeANno/araerT HajudHe XOpPOUIero WCXOLHOr0 ypo-

BHSl 3HaHUH MO OpPraHHYecKol XHUMHUH.

BBHAYy OTCYTCTBHSI B yueGHbIX MJaHaX MeJIMLHHCKHX BY30B 06-
Iero’ Kypca OpraHHuecKOH XMMHH B HacTosilleM yuyeGHUKe OTBO-
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JIUTCA ONpejeJeHHOe MECTO OCHOBAM OPraHHYECKOH XHMHHM, Heo6Xo-
AHMBIM AJIf1 yCBOeHMA GHoopraideckol xumuu. [Ipu moproroeke
BTOPOro H3JaHHsl MarepHaj y4cOHHKA 3HAUHTENbHO NepepaboTaH u
eute Gosee NpHONUMKEH K 3ajadaM BOCTIPHATHA MeAHUMHCKHX 3HA-
Huii. Pacwupen Kpyr coeanHeHH U peakilMil, HMEIOLWHX AHAJOTHH B
MHBLIX OPraHH3MaX, M 110 BO3MOXHOCTH HCKIIOYEH MaTepHal o Cro-
co6ax mosydeHHsl, peareHTax M TeX XHMHUYECKHX DPeakUHsX, KOTOpble
He BCTPEYAIOTCH B OpraHusMme H OHOMeaMUMHCKOM aHaguse. Oco-
60e BHUMaHWE Yyle/eHO CBEAEeHHSIM 3KOJOrHYECKOr0 M TOKCHKOJIO-
FHYECKOTO XapakTepa. YiyulieHa CTPYKTypa yue6HHKA, B OTAeJbHbie
PyOpPHKH BbIHECEH XHMHYeCKHH MaTepHaJs, HMeILHH CchneuHabHoe
MEAHKO-6HOIOrHYECKOe 3HaYeHHEe, a TaKXe KJYeBble MNOHATHS |
TEePMHHbI. :

ABTOpbl  BHIPAXKAIOT HCKPEHHIOW 6J1aroaapHoCThL npogeccopy
C. 3. 3ypabsuy, nouentam B. E. Pyukuny, WU. 0. Benapuny,
10. A. Konecnuky, A. I1. JIy3uHy 3a MoJie3Hble COBETHI, a TaKyKe BCEeM
KoJjJleraMm 3a MNOMOWb B MOArOTOBKE PYKONHCH K MNePeH3faHuIo.

BBEJEHHUE

@ buoopranuueckasi XHMHSI U3yuyaeT CTPOEHHE W CBOHCTBA BELUECTB,
YUACTBYIOLIHX B MpoOlLleccax H3HeAefTeNbHOCTH, B HeNocpeACTBeH-
HOH CBSI3H C IO3HAHHEM HX GHOJOTHUECKHX (YHKIHH.

Buosornueckue ¢GyHKIHH OpPraHHYeCKHX BellecTB H3yuyaloTcsi B
MeIHLHHCKHX BY3aX, IJaBHbiM 06pa3oM B Kypcax GHOMOTHYECKOW
XHMHH W Gu3Honorud. BHoopraHnueckasi XuMHA Kak yyeOHas AHC-
LMIJIFHA OCHOBHOE BHHMaHHe YAeJsisieT BONPOCAM CTPOEHHS W peak-
LHOHHONH CMOCOGHOCTH GHONOTHYECKH 3HAUMMbBIX COENMHEHH.

Kak caMocTosiTeNbHast Hayka GHOOpPraHH4ecKas XHMHs BO3HHKJA
BO BTOpO# nosioBuHe XX B. OCHOBHBIMH OG'bEKTaMH €€ H3YYeHHs CJiy-
KaT 6uoNordueckHe nojumepbl (6uononumepbl) U GHOPErYJSATOPSL.

Buonoanmepbl — BHICOKOMOJIEKYISAPHDIE TPHPOAHbIE COEJAMHEHHA,
ABAAIOLIMECH CTPYKTYPHOH OCHOBOH BCEX JKMBbIX OPraHH3MOB M HI-
palliHe OnpeleleHHYI0 pOJb B Mpoueccax MXH3HeAeATENbHOCTH.
K 6uononumepaM OTHOCSIT MEeNTHABl H GeJKH, MOJHCaXxapuabl (yrie-
BO/AbI), HYKJEMHOBLIE KHCJOTh. B 3Ty rpynmny BKJ0OYAIOT H JHOHABL,
KOTOpble caMd Mo cefe He SBJAKTCA BhICOKOMOJIEKYJISPHBIMH COe-
JHHEHHAMH, HO B OpraHusme OObIYHO CBsI3aHbl C ApYyTUMH GHONoO-
JHMepaMu.

Buoperyintopsi — coeaHHeHHs, KOTOPhle XHMHUYECKH PEryaHpyoT
obmeH BelecTB. K HHM OTHOCAT BHTaMMHBI, FOPMOHbLI, MHOTHE CHH-
TeTHYecKHe GHOJOrHUEeCKH aKTHBHble CO€AMHEHHS, B TOM 4YHCIe Je-
KapCTBEeHHble BeLLeCTBA. .

Buoopran1ueckasi XHMHSl HAXOAMTCA B TECHOH CBA3M C GHOXUMH-
eii, MoieKynsApHOH GHoJOrHelR, MOJeKy/IspHO# dhapmakosoruel, 6uo-
(pH3MUKOIH M APYTHMH MeAHKO-GHONOrHUeCKHMH AucUuninHaMu. O6be-
JHHSIOT HX 06beKTh! H3YUeHHs — BellecTBa, jiexaillie B OCHOBE Npo-
LLecCoB JKH3HeAeATeNbHOCTH opraHusma. [lepen KaXa0# U3 HHX CTOAT
CBOM 3ajlauH, KOTOpble peialoTcsl MeTOAaMH, NPHCYyLlMMH AaHHOH
Hayke.

BuoopraHuueckasl XHMHSl Hepa3pblBHO CBA3aHa C OPraHHYECKOH
XHMHell. «Pa3BuBasiCh B HejpaxX OPraHH4eCKOH XHMHMHM C CaMOro Ha-
yaJsia ee 3apoXKAEHHS KaK HayKH, OHa He TOJbKO NuTanach H NUTaeT-
Csl BCEMH MPeaCTaBJAeHHUSIMH OPraHHYECKOW XMMHH, HO H cama Hempe-
PLIBHO 06Oraiiaer NOC/JeNHIO HOBbIMH HAESIMH, HOBbIM (haKTHue-
CKHM MAaTepHa/oM MPHHLUHNHANLHOA BaXKHOCTH, HOBbIMH METOLAMH»
(M. M. lllemsakun).

Muxaua Muxaiinosny Llemakun (1908 —1970) — akasemuk AH CCCP, Tepoii
Counannctuueckoro Tpyaa, KpynHblii coBeTcknil XxuMuk-opranuk. HMm paspaGorana
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Teo i C
Tesguaﬂﬂéeﬁucmuﬂ THPHAOKCANEBbIX (PEPMEHTOB, AOCTHTHYTH GOAbLIHE yCcnexu B CHH-
Teae ¢ me:(;];(p::;oas,:zgamnuos, aMHHOKHCOT. Bosburylo waBecTHOCTb HMeloT paboth
.M MACTH MENTHAOB U GeNKOB, NOC/ 2
L 5 , YXKHBIlIHE OCHOBOH aNf cO3-
#pnggmﬁrﬁiiuﬂou XuMHH. B TeueHHe MHOrMx Jser Boarsamssa HucTutyT xumuu
eqnnesuét AH CCCP  (Hbine HuctutyT Guooprannueckoit xumuu

M. M M. ) p y p -
. LLIeMﬂKMHa H Nno npas cuyTaercs OCHOBOMOJIOXHHKOM 6GHOO ravnue

BHOOP[‘aHHlleCKaﬂ XHMHsl 0a3upyeTcst Ha HIesiX U MEeTOLaX opra-
HHYECKOM XMMHH, KOTOpas BO3HHKAA KaK Hayka, M3yuaolas Be-
LWeCTBA XXHUBOH NPHPOAL. B Hcropuu pasputus Op["aHHHECKOﬁ XHMHHU
MOXHO BBIEHTb HECKOJILKO MePHOAOB.

Ha nporsxennn amnupuueckoro nepHoaa pasBHTHA (cepeaMHa
XVII—xkoneuw XVIII BB.) opranuueckasi xumus o onpejeeHuio
SHaMEHUTOro wBeacKoro Xxumuka Fl. Bepuenuyca 6mna xumuedd
“PACTUTE/ILHBIX M JXKHBOTHbIX BElNeCTB». 3a 3TO BpemMs NPOH3OLLIO
HaKoIllJleHHe GOoJbLIOoro (aKkTHUeCKOro Martepuana, Ho emg He BO3-
HHUKJIO  TEOPETHHeCKHX, 0606uIA0WHX npeacTaBaenHuil. OCHOBHOI
NMPHYHHOH, NOGYXKAAIOUIeH K UYYEHHIO OpraHHueCKHX ﬁemecm AB-
A571aCb HEOGXOAUMOCTb B MX NPAKTHYECKOM HCIOJb30BAHHH (r;on -
HEHHE U3 NPHPONHBIX HCTOYHHKOB KpacuTesiel, Maces, cMoJ xmpoagl
M3BectHhie ¢ apesBHHX Bpemen NPOLECCH M3rOTOBNEHHS BHHA "3
BHHOTPA/HOTO COKa, XMeJbHOrO HAalMTKa M3 Meja CyXKaT TnpHMe-
PaMy HCHOJIb30BAHHA 6pOKCENUs — OLHOTO M3 MHKPOBHONOTHUECKHX
MPOLECCOB, KOTOPLIE He MOTEPANH 3HAUEHUS H B HACTOALLEe BpeMsi
4 NMOJMYYHB JajbHeilllee PAa3BHTHE, COCTABWJH OCHOBY Muxpoﬁuono:
FHYECKOro NPOM3BOACTBA MHOTHX JIEKAPCTBEHHLIX BEILECTB H BUT
HOB (aHTUGHMOTHKH, BUTAMHH C). e
npnlsglf:j))c] ; paciinpenHeM cgepsi MPAKTHYECKOTO HCIONb30BaHHs

ELUECTB B HENPAX OPraHHYeCKO#l XHMHM PA3BUBAJNOChH
M Apyroe BaXKHOE HanpaB/leHHE —ATPOXMMHU A (MEAUIHHCKAS
XUMHS), OCHOBaTeNeM KOTOPOH 6bij Mapauensc (1493—154])
Bpau snoxn Bospoxnenns, no eipasenuio A. Y. Fepuena «nepBbIF;
NPOGeccop XUMHH OT COTBOpeHHs mupa». [lapauenbc wuayuasn .e-
KapCTBEHHOE NeHCTBHE DPa3/HYHBIX BElIECTB M CYUHTAN X H M M 4 6-
CKHMHU BCE NPOUCXOASILLME B OPraHU3Me MPOLECCH SITpoxumus
CNOCOGCTBOBANA COMMMKEHHIO XHMHM M MeluiuHbl. [ToHeKH nekap-
CTBEHHBIX Haual B MPUPOAHOM ChIDbE NPUBENH K OTKPBITHIO acpng-
HEIX Macesi, 1peBECHOro yKeyca, Nojyyaemoro npu CYXOH meperoxke
A€peBa, HEOUHIUEHHOH BUHHOKAMEHHOH KHCJOTHl W3 0Ca/iKa, BbiMa-
Aawulero MpH XpaHeHHH BHHOTPALHOTO COKa. '

CoBepliencTBOBaHHE 3KCMEPHMEHTAbHBIX METOAO0B CHOCO6CTBO-
BaJO. BBIAEJNEHHIO HMHIAMBHAYANbHbLIX OPTaHHYECKHX COCAMHEHUH W3
pacTennii (waBeneBasi, A6JOYHAsl, NUMOHHAA W Apyrue KHCNOTbI)

Y TPOAYKTOB >KH3HEACATE/NbHOCTH >KHBOTHBIX (MOUYEBMHA, MOueBa
THNYpOBasi KHCJAOTHI). : ’ "
XIXC.neuyloumu NMEPUOA — aHaaHTH4YecKHii (koHen XVIII—cepeanna
BB.) — O3HAMEHOBAH HCCAELOBAHHAMH [0 YCTaHOBJEHHUIO
COCTaBa BEeLIeCTB, B Pe3yJbTaTe KOTOPbIX CTAI0 OUEBHIHO, YTO BCe
OPraHHYeCKHEe COeJHMHEHHS CONEPXKAT Yraepos. ) |
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Ha ocHoBakuu pa6or M. B. JlomotocoBa u A. JlaByasbe, OTKpbIB-
WHX 3AKOH COXPaHEHHS MAaccChl, B XHMHHM MOJIyUH/JH Pa3BHUTHE KOJH-
yecTBEHHbIE METObl XHMHUECKOTO aHanu3a. HakonjeuHnlii ¢pakTHyec-
KHil MaTepuaj, KacaloulMiics cOCTaBa BELIeCTB, MOCAYXHJ OCHOBOH
A5l MepBBIX TeopeTHuecKHx 06o6uweHnii. Mmenno B cepesute XIX B.
opraHiyeckasi XHMHsl opOpPMHJIACh KaK CaMOCTOsiTE/]bHAaf XHMHYeC-
Kaa JAMCUMIJINHA K GbiJlH CHEJaHbl TOMbITKH yBA3aTb CTPOEHHE Op-
raHHYecKHX BellecTB ¢ HX cBoiictBaMH. OfHAaKO cyuleCTBOBaBLIHE
TOrja MpPeiCcTaB/EHHS O CTPOEHHH MOJIEKYJ] OPraHM4YeCKHX COelHHe-
HUH OB CJAHILKOM [aJ€KH OT PeajibHOCTH.

B 3710T mepuos pacuBetaioT M (uiaocodckue KOHUENUHH, K YHC-
Ny KOTOPbIX OTHOCHTCH BUTaau3M (0T nar. vitalis — xusnennbi,
XKHBOH). BUTaJIHCTBI NpeAnoaraiy CyleCTBOBaHHE B OPTaHH3ME 0CO-
60i1 HeMaTepHaNbHON «KH3HEHHON CHIbI». YCexu B BblAENeHHH 60Jib-
LOro YHC/1a OpraHHuecKHX BelLecTB U3 PaCTHTE/NbHbIX H XKHBOTHBIX Op-
FaHH3MOB OHH HCIOJb30BaJU JJIfl NOATBEPXAECHHA BbiBOAA O BO3HHK-
HOBEHHM 3THX BeLIECTB TOJbKO MPH YUACTHH «KM3HEHHOH CHJIbi».

[lepBblit yaap Mo BUTaNMCTHYECKHM BO33PeHHsIM Obll HaHeceH B
‘1828 r., korga ®. Benep cuHTE3HpOBAJ THIHYHOE OpPTraHHYecC-
KOe coeldHeHHe — MOUYEBHHY H3 HEOpraHHM4YecKoro-— uua-
HaTa aMMOHHS, 0Ka3aB TeM CaMbiM BO3MOXHOCTb 06pa3oBaHus opra-
HUYECKHX COedHHEHMH 6e3 yuacTHsl «XH3HeHHOH cHabl». [lo 3tomy
nosoay ®. Besep Hanucas BO3r/IaBJfABIIEMY TOTAA LIKOJNY BHTANHC-
tos M. Bepuennycy: «51 pronxen Bam 3aaButh, UTO MOTy CAelaTbh MO-

. YeBHHY, He HYXAafAcCb IMPH 3TOM B [QYKaX, H BooOllle B XHBOTHOM,

6yab 3TO uesoBeK MM cobakax.

dpuapux Benep (1800—1882) — kpynHefuvit HEMEUKHH XHMHK, pa6oras-
weii B 0612CTH MeAHUHHb. [Ipu H3yueHHH (H3HONOTHUECKOH MpobaeMbl — Bhle-
JICHHA OPraHuiMoOM pasJjivyHblX BeleCTB B MOUYy — NOJYYHJ MOUEBHHY B YHCTOM
BHAE H TMOAHOCTLIO NpoaHaananpoBan ee cocras. B 1823 r. ®. Beaep noayuna 3Ba-
tHye [QOKTOpa MeAHUMHb, HO NMPOLOJXKaA 3aHMUMATbCH XHMHEH BCIO XKHU3Hb.

C MoMeHTa uCTOpHUeckoro oTKpuiThsi @. Besepa HauuHaercs
GypHoe pa3BMTHE OpraHHuYyecKoro cuhHTesa B 1845 r
neMmeuknil xuMuk I'. Koab6e cHHTe3upoBas H3BECTHOE UEJIOBEUYECTBY
C APEBHHX BpeMeH OpPraHHYecKoe BELeCTBO — YKCYCHYIO KHCJIOTY.
XHMHKH GbICTPO HAYYHIMCh CHHTE3HPOBATb W Gojee CJI0XKHbiE Beile-
cTBa, K UYMC/y KOTOPbIX OTHOCSITCS XHpbi [BepTiio M., 1854] u ca-
xapucThle BemectBa [Byriepo A. M., 1861]. A. M. Bytaepos noay-
UM CaxapHCTOe BellecTBO W3 ¢opmanbieruja, 4rto Gbllo BbICOKO
olleHeHO coBpeMeHHHKaMH. V3BecTHeiuni Heeneaosatesb B 06aacT
yraésonos . Puwep nucan: «byraepopy GeccnopHO NPHHAMJIEKHT
YyecTb CHHTETHUECKOrO MOJYUeHHsl MepBOro Teja, NMPpHHaAJNeXxKallero
K KJacCy caxapoB». YcnexH opraHM4eckoro CHHTe3a HeoMmpoBepXHMO
Npo/eMOHCTPHPOBAJIH OLHGOUYHOCTb U HEOGOCHOBAHHOCTb HACANHCTH-
YEeCKUX BHTAJHCTHYECKHX BO33PEHHH.

B Hacrosimlee BpeMsi OpraHHYeCKHH CHHTe3 cTa] (QYHAaMEHTOM
XHMHYeCKOH MPOMBILJIEHHOCTH H HCTOYHHKOM OGecreueHnsl yesloBeka
MOJHMEepPHBIMH  MaTepHanaMi (IJ1aCTMacChl, KayuyKd, BOJIOKHA),
KpacHTe/lsiMH, MOIOLLHMH CpeACTBAMH, sIAOXHMHKaTaMH, OpraHuue-



CKUMH yNOGpPEHUSIMH, XUMHUYECKHMHM peaKTHBAMH, JeKapCTBEHHbIMH
BellleCTBAMH H T. N. BepuinHO# CHHTETHUYECKOro UCKYCCTBa ABJSIOTCA
OCylleCTB/IEHEbIe BO BTOpO#H nonoBuHe XX B. CHHTe3bl BHTaMHHOB,
FrOpMOHOB, NMENTHAOB, ajKaJoHaoB, xjaopoduana. Ocoboe Mmecro cpe-
JM HUX 3aHMMaer cuhHTe3 reHa (1970). .

HaunGonee Ba)keH AJiA pa3BUTHA OpPraHHMYECKOH XHMUH CTPYKTYp-
Hblii nepuosn (Bropas nososuHa XIX — nayano XX BB.), Koraa Obisa
co3laHa Hay4yHasl TEOPHS CTPOEHHS OpPTaHHUYeCKHX COeJHHEeHHH, OCHO-
BOMOJIOXKHHKOM  KOTOpPOH  4BJS€TCH BEeNHKHH DPYCCKHH  YyueHbl#
A. M. Byraepos.

Anekcanap Muxaitnosny Byraepos (1828-—1886) okonuun Kasanckuil yHusep-
cuter, rge paGoran apo 1868 r. 3a 310 BpeMs ABa¥Abl Gbll  PEKTOPOM.
B 1868—1886 rr. — npodeccop xumun [lerepbyprckoro yuusepcutera. A. M. byr-
JIepoB CO3Aan KPYMHEAIYI0 OTeUeCTBEHHYIO IKONY XHMHKOB-OpraHukoB. Ero muoro-
uyucaentble yuennki — B. B. Mapkosankor, A. H. [Tonos, A. M. 3aitues, A. E. ®a-
BOPCKHMI W Ap. — COCTABJSIIOT OJeCTSLLYI0 KOTOPTY pycckux xumukos. Ha ocnose
TEOPHR CTPOBHHSI OPraHHYECKUX COCAMHEHWH HM HamHcaH BbIAAIOUMACA y4yeOHHK
«BpeaeHne K MNOMHOMY H3YYEHHI0 OPraHHuecKod XHUMHH». ITOoT Tpya Gbll cpa3sy
nepese/ied Ha MHOTHe eBpoMefickue f3bIKH H CTajl «NyTeBOAHOH 3BE3A0H B rPoMaHOM
60JbILHHCTBE HCCAEAOBaHHH B 006MacTH OpPraHHYecKoOd XWMHH» (MO CBUAETENbCTBY
cOBpeMeHHUKa, HeMelKoro yuenoro B. Meiiepa).

A. M. ByTnepoB MHOro cHn oraaBan GopbGe 3a NpH3HaHHE 3aCHyr PYCCKHUX
yueHbIX U KaK MCTHHHBII NPEACTABUTENb PYCCKOH HHTEJNNHIeHUHH Gbll 0GILLIECTBEHHBIM
LefiTeNeM H YENOBEKOM LIHPOKHX HHTEPECOB.

Pa6oTbl MHOTHX 3apy6eXHbiX yueHblX, cOBpeMeHHUKOB A. M. Byr-
JIepoBa, TakK¥kKe ' CMoco6CTBOBAJH pPa3BHTHIO TEOPUM XHMHYECKOro
ctpoenns. Hemeukde yuennie A. Kekysne u . Konbbe ycranoBuin
YeTHIPEXBAJIEHTHOCTh YIJIepoja M BbICKA3a/M MBIC/Ab O CIOCOGHOCTH
aTOMOB yrjepojla COeIMHAThCS B- AJAMHHble uend. OgHako Ux Teope-
THYECKHE MOJIOXKEHHS. HE HOCHJIM BCeOOGILEro xapakrepa W CJYXHJH,
rnasHelM 06pasoM, 1eJdsiM CHCTEMAaTU3ALUM 3KCIEepHMeHTANbHOro
mMartepuana. )

OCHOBHbBIE NOQJIOXKEHHS TEOPHH CTPOeHHus, cHOopMyaHpoBaHHbIE
A. M. BytiepoBriM, 6a3upylOTCA Npexie BCero Ha MaTepHaJHCTH-
4YecKOll KOHIENUHH MO3HABAEMOCTH MHpa.

A. M. BytsiepoB BBen NMOHATHE O XM MHYECKOM CTpoOe-
HHU M K3K [0CIe10BaTEIbHOCTH MeXaTOMHBIX CBfi3eH B MoJeKyJe.
B ocHOBe €§0 TeOpHM JIEKHT NOJOXKEHHWe O 3aBHCHMOCTH CBOHCTB
COeAMHEHHH OT HX XHMHUECKOTO cTpoeHHs. B 3TOH Teopum Takxe
3a/i0XeHa uaesi 0 B3aUMHOM BJAHSAHUHM KaK COCeAHHX, TakK
M HE CBfA3aHHBIX AaTOMOB B MOJIEKYyJe, KOTOpas elle NPH XKH3HHM
A. M. BytaepoBa Hdulna pa3BUTHe B TPYAAX €ro yUeHHKOB, B NepPBYIO
ouepear B. B. MapkoBHUKOBa, ¥ NpPOAO/KAeT Pa3BHBATbCA B Ha-
cTosillee BpeMs. :

Onupasich Ha noJoxeHUs Teopuu ctpoenusi, A. M. Byraepos aan
o6bsiCHEHHE SIBJEHHIO H 3 OMeEp M H, NpeAcKasan CyllecTBOBaHHE
M30MepOB M BIepBble NOJYyUurJ HeKoTophie U3 Hux. Teopusi Bytaneposa
SIBUNACb HAYYHbIM (YHAAMEHTOM OPraHMYecKod XMMHH H cnoco6CTBO-
Baia OblcTpoMy ee pasputHio. B konune XIX — nauane XX BB.
OpraHu4Yeckasi XUMHs CTa/jla OCHOBOH MHOTHX OTpaciiedl MPOMbILI-
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JleHHOCTH——aHPlJIl/lHOKpaCO‘{HOﬁ, KOKCOXHMH‘!GCKOI‘;], NpoOK3BOACTBA

"B3PbIBUATHIX pelecTs, MeIHKaMeHTOB.

C nauana XX B. Hauajcsi COBpeMEHHBIH NepHOL, KOTOpHIH Xapak-
TepuayeTcss aKTMBHBIM BHeIpeHHEeM B OpraHu4ecKylo XMMHIO ¢hu3uKo-
XMMHUYECKHX METOLOB. JTO MPHBEJO He TOJMbKO K Pe3KOMY YCKOPEHHIO
HCC/Ie0BAKKH, HO FAaBHLIM 06Pa3oM MO3BOJMHJAO NOJYyYaTh KadeCT-
BEHHO HOBYIO HHGOPMALHIO, yrayGASIOULyIO MPeICTaBIeHus o cTpoe-
HUY ¥ CBOHCTBAX BeLLECTB. )

Jlast 3TOrO NEpuoja XapakTepHo (popMHupOBaHHE B OpraHuuecKou
XMMHH PAfa CaMOCTOATE/bHbIX HANpaB/leHUH, HANPHMED XUMHH 3J1€-
MEHTOOPFraHHUECKHX, BbICOKOMOJIEKYSIPHbIX, reTepoLHKANYECKUX CO-
efMHeHHil. BaXHoe MeCTO Cpeld HHX 3aHHMaeT XHMHf MPHPOAHDLIX
coeMHeHHl, Ha 6a3e KOTOPOH ¥ BO3HHK/A GHOOpraHuueckas XMUs.

Tpouecc fe/ieHHst OPraHMUYECKOH XMMHH Ha Pl KPYMHbIX Hanpas-
JeHui OHOBPEMEHHO COMPOBOXKAAETCS COMMKEHHEM OpPTaHHUECKOH
XHMHH €O CMEXHBIMH HayKamMy — HeopraHu4yeckon H ¢$hU3HUECKOH
xumueil, GU3NKOH, 6uoaoruei.

@ CoBpeMeHHasl OpraHWuecKas XWMHs ONpene/dercs Kak XUMHA
coeIMHEeHHH yrJaepoja.

B coCTaB YeNOBEUECKOTO OPraHu3Ma BXOAAT 24 3/]1€MeHTa MepH-
onuueckoit cuctemsl J. M. Menneneesa. 13 HHX Ha 1107110 UeThipex (H,
0, C, N) npuxoautcs cpbiwe 99 % oT oflueil MacCs aTOMOB 4eso-
peuecKoro Tena. Huke NpHBENEHO COAepxaHHe 3THX BaXHEHLIHX
3JeMEeHTOB-OPI'aHOreHOB B TeJle 4HeJOBEKa (maccoit 70 Kr) B rpam-
Max:

BOAOPOL 6 580 yraepox 12590
kucaopox 43 550 asor 1815

BOJIbLIHHCTBO KOMIIOHEHTOB KHBOH MaTepHH NPeACTaBAECHO BeLLe-
CTBaMH, NMOCTPOEHHBIMH C HCMONb30BAHHEM 3/1eMEHTa yraepola, T. €.
OpraHdueckuMMy COCAMHEHHUAMHU. OHM MOTYT CHHTE3H-
poBaTbCs B OpraH¥3Mme, NoCTynaTh H3BHE MJH MOJXUILIPOBATHCS
B HeM. JKHBOH OpraHusM siBISeTCSl «XHMHYECKMM MPOH3BOACTBOMY,
B KaXKIO# KJETKe ero HenpepbiBHO MPOTEKAT ThICS4H pas/MuHbiX
XMMHUECKHX peakiuil, obecnevynBaioilkX CyUECTBOBAHHE H pasButHe
opraHu3Ma. -

3HayeHne GHOOPraHHYECKOH XHMHH ANA 6HONIOrHH W MeHUHHbLL.
BroopraHuyeckasi XHMUA OKa3biBaeT Goabilioe BAMSIHWE HA Da3BUTHE
BCeXx AMCHANMH MeIHKO-6HOJOrHYeCcKoro npopuis ¥ TECHO CBsaHa
¢ pellleHMeM BaXXHbiX BOMPOCOB MPaKTHUECKOro 3paBOOXPaHeHHs.

Bes 3HaHusi CTPOEHHS] U CBOACTB GHOMOJKWMEPOB H 6uoperyasro-
pOB HEBO3MOXHO [103HaHHE CYLIHOCTH 6HOJOrHUYECKHUX MPOLECCOB.
Tax, ycraHOBJeHWe CTDOeHHs TaKHX 6uonoNUMepOB, Kak Genkd H
HYKJEMHOBbIE KUC/IOTbI, CTUMYJIMPOBAJIO Da3BUTHE npencTaBleHHid o
MarpuuHOM GHOCHHTe3e GesKa M POJIH HYKNEHHOBBIX KMCJIOT B XpaHe-
HHM M Nepefaue reHeTHUIecKo# yHHOPMALHH.
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- BOaMOXHOCTb CHHTETHYECKOro MOJIyYeHHA aHaJoroB IMPUPOAHBIX
Coe,LlPlHeHHﬁ OTKpblBaeT MyTH K BbISICHEHHI0O MeXaHH3Ma AeHCTBHA
XUMHYECKOro CoeJMHEeHHA B KJIETKeE. HOSTOMy 6HOOpl‘aHH‘«IECKaﬁ XH-
MHA Hrpaer 60J1b1.UYlO poJib B BhiSICHCHHH TAKHX BaXKHeH KX BOIIpO-
COB, Kak MOJleKyﬂﬂprli/‘l MeXaHH3M MMMYHMTETA, NPOLECCOB 3pEHHH,
AblXaHHA, NaMSATH, HepBHOﬁ NpoBOAMMOCTH, A TaKXKe MEXaHH3M

- AecTBUA (bepMeHTOB H JeKapCTBEHHBIX BELLECTB.

B nameit crpadHe akaa. 0. A. OBYHHHHKOBbIM H €ro YueHH-
KaMH npoBefeHa pa6orTa Mo pacuindpoBKe MexaHH3Ma (GYHKUHOHHU-
poBatusi MeMGpaH HepBHbiX BOJIOKOH, YTO O4YeHb BaXXHO And paspa-
60TKM HOBBIX CNOCOGO0B - jieueHHA 3a60JieBaHHH HEPBHOH CHCTEMBL.

1Opuit Auarosbesuy Osununukos (1934—1988) — akanemux, epoit Counanu-
ctuueckoro Tpyaa; ¢ 1970 r. Bosrnasaaa Mucturyr 6uoopranuueckoi xumun AH CCCP
um. M. M. lllemsakuna. [log ero pPyKoBOACTBOM pa3pabaTeiBa/jHCL aKTyalbHble
npo6aemsl  GH3HKO-XMUMHH GesKkoBo-nenTuaHbix Beutects.  llupoko wu3secTHH ero
MoHorpacdusi «MeM6paHO-aKTHBHbIE KOMIUIEKCOHBI», a TaKxe (byHAaMEHTAJIbHBII
yue6HuK «BuoopraHHuecKas XHMHSA».

BulficHeHHe B3aHMOCBSI3H CTPYKTYpPbl COEJMHEHHS] C MEXaHU3MOM
ero 6MOJOrH4ecKoro pyHKUHOHHPOBAHHA, T. €. B3aHMOCBA3H «CTPYK-
Typa — dyHKuHsI», SABJsETCs (PyHAaMeHTanbHOH npobiemoit GHOOp-
raHHyeckoll XHMuH. dTa npobieMa uMeeT O6ILleHayyHOe 3HAUEHHE,
0oco6eHHO Ba)KHa oHa AJfA GHOJOTHH H MeAHlUUHBl. DuHoopranuueckas

XHMHA BMecTe€ C APYFrMMH HaYUYHBIMH JHCUHHIJIMHAMH QJOPMpreT-

npeacTaBaeHuss B GHOJOMHH H MeJMUHMHE Ha MOJIEKYJSPHOM YDPOBHe
¥ cnocoGCTBYET HX Tporpeccy. _

B yue6GuuKe BCTpeuaercsi Psii TEPMHHOB, 3aMMCTBOBAHHBIX W3
GHOXHMHY M APYTHX AMCUHIIHH, GONbIIHHCTBO KOTOPbiX O6uleH3Be-
ctHo. OnHako BO H3bexaHue HeNnpaBUIbLHOH TPAKTOBKH MpHBEAEM
KpaTKoe COjepXKaHHe HeKOTOpbIX M3 HUX. Ha MpoTsiKeHHH Bcero
Kypca 6yjer NPOBOAHTbCA CPABHEHHE XMMHUUECKMX MPOLeCCOB, Mpo-
TeKalIWUX BHE OPraHuM3Ma H B YCAOBHNAX OPraHus-
M a. JIns ux o603HadYEeHKH MCIOJAb3YIOTCS 3KBHBaJEHTHbIE JIaTHHCKHE
Ha3BaHus — in vitro (BHe oprauu3ma) W in vivo (B opraHusme).

B kuBOM opraHusMe MNpoTeKaeT MHOMXKECTBO XHMHUYECKHX peak-
unii. COBOKYNHOCTb 3THX peaKlUHH Ha3biBaloT OOMEHOM BellleCTs,
uau Meraboanamom. BeniecrBa, obpasyioliHecss B KJIeTKax, TKaHAX
M OpraHax pacTeHMi W XKMBOTHBEIX B Tpouecce MeTa6ond3mMa, Ha3bl-
BalOT MeTaboanHTamMH. .

MeTa60oa1u3M BKJIOUaeT ABa HalpaBjeHHA — KaTaboau3M W aHa-
60J1H3M.

K kaTa6oJ4KM3My OTHOCAT peakudM pacraja BellecTs, Mo-
najaouidx B OpraHu3M ¢ nuuei. Kak npasuo, OHY CONPOBOXAAKT-
C5l OKHCJeHHWEeM OpPraHHuecKMX COeJHHEHHH M NPOTEKAaT C BbiAeje-
HHEM 3HepTHH. '

AHa6oau3m npencrapasieT co60il CHHTE3 CIOMHBIX MOJEKYJ
u3 6ojlee NPOCTbIX, B Pe3yJbTaTe KOTOPOro OCYLLECTB/sieTEsi 06paso-
BaHHe H OGHOBJIEHHE CTPYKTYPHbIX 3JIEMEHTOB XXHBOIO OpPraHuama.
ATH peakuud 0o6bIYHO TPeOGYIOT 3aTpPaThl SHEpPrHH.
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TepMHH «GUOCHHTE3» NPUMEHSIOT N0 OTHOIICHHMIO K XMMHUYECKHM
peaKIHsM, IPHBOASIILIEM ifl ViVO K MOMy4eHHIO KaKoro-u60 KOHKperT-
Horo Kiacca coeauntenuii. Takum o6pasoM, aHaGoJU3M MOXHO orpe-
JeJUTh KaK COBOKYMHOCTb GMOCHHTETHYECKHX MpPOIECCOoB, MpOTEKAl0-
IIHX B XXHBOM OpraHH3Me.

Mera6osdyeckHe MpoLecChl MPOTEKAT € yyacTHeM (pepMeHTOB,
T. e. cneuupuueckux GeNKOB, KOTOpbe HAXOAATCS B KJETKaxX opra-
HM3Ma W MrFPaloT POJb KaTalu3aTOpOB GHOXMMMHYECKHX NpPOLECCOB
(6uoKaTaAu3aTOPHl). .

MeTa6oauThl — ecTecTBeHHble, MPHCYlIHE OPraHH3MYy BelleCTBa.
C JApyroil CTOPOHbI, CYUIECTBYIOT COEJHHEHHs, Ha3biBaeMble aAHTH-
MeTaboNKTAMH, T. €. ABJISIOLIHECS aHTarOHUCTaMH €CTeCTBEHHbLIX Me-
1a60auTOB. K HHM OTHOCSITCS TIPHPOLHbIE H/IM CHHTETHYECKHE OHO-
JIOFHYeCKH aKTHBHble COelMHeHHs, O/M3KHe MO CTPOEHHI0 K MeTa-
6oJIMTaM M BCTYNalolHe ¢ HHMH B KOHKYPEHUHIO B GHOXHMHYECKHX
npoueccax. AHTHMeTa6oMHThl (B CHIY CBOEro CTPYKTypHOro CXOACT-
Ba) cMocoGHLl BCTyMaTb BMECTO MeTa6oauTOB B OHOXHMHUYECKHE
peakiiu¥, KOTopble C MX yuacTueM GyAyT 3aKaHUMBATBCA HHBIM De-
3yJbTaTOM, Y€M C yuacTHeM MeTaGo/MTOB.




Yactp |

OCHOBbI CTPOEHHUSI U PEAKLLHOHHOH

CMNOCOBHOCTH OPFAHUYECKHX COEJMHEHUM

fanasa 1

OBUIAS XAPAKTEPUCTHKA OPFTAHUYECKHX
COEJHWHEHHA

1.1. KIACCH®HUKALLUA

OrpomHOe KOJHUECTBO OPTaHHYECKHX COeAMHEHUH, KOTOpBIX B
HacTosiilee BPeMsi HAaCYHTHIBAETCA OKOJO 7 MJH, KAacCHQOUUHPYIOT
¢ y4eToM CTPOEHHS YrjepoiHOH wuenH (YrJepojHOro cKejera)
H NPUCYTCTBYIONIMX B MOJIEKYJe QYHKUHOHAAbHBIX TPy,

B 3aBHCHMOCTH OT CTPOEHMSI YFrJIepOJHOH LeNnH OpraHHuecKHe
coe/lMHEHHs] JENAT Ha aluHKIW4YecKue M UHKAHueckue (puc. 1.1).

Auuux.rmqecxue COE/IHHEHHS — COR/IMHEHUS C OTKPbLTOL (He3aMK-
HyTO#H) yrnepoaHoid uenbio. Mx npocTeliinMu NpeACTaBUTENSIMH SB-
nsoTea andidaTHYECKHe yrJIeBOLOPO/LbI. '

AandaTnyueckune yraeBoaopodbl COAEPXKAT TONBKO
aToMbl yrjepoia H BOAOPOAAa H MOTYT ObiTb HAcCbIUlEHHbIMH (aJjKa-
Hbl) W HEHACHIEHHBIMH (a/KeHbl, aNKaAHEHbI, aJkuHbl). [las uzo-
O6paykeHus MX, KAK H JPYTHX OPraHHUYECKHX COeJHHEHHH, HCIIONb3YIOT
(hOpMYJIbl CTPOEHHS, T. €. CTPYKTypHbIe HOPMYJIbL.

e
MeTuneHne rpynasi
CHg .

|

: CH4CH,CH,yCH —CH-CH—

- - 3CHyCHRCHoCHy  CH3—CH ICH CHg
H H HHH CHa
#-MNeHTan

(Pa3BepPHYTAA M COHPALYEHHAR 3ANKCH
CTPYKTYPHONU hopMmynsl)

2,3-AdumetunbyTan

Anaguens

CHj
CHa—CH=CH, CHy=C—CH=CH, ‘HC=CH
Nponunen— . HNaonpen— A
M eTUNeH~
MCNONL3YBTCA 8 CTRYKTYPHAA egunuia npoasnne#napnomqecxoe
CHHT@3@ rAnLepHHa APHPOAHOro HayHyka fencrene
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QOpranuyecuue
COeANHEHHUA

3amKHyTan
uenb

He3aMHHyTan
uefls

aymMHnnu4ecHue
(anutatnyeckune)

HeHAaChileHHbIe

(uenpenenb»ue)

unHIKu4ecHue

HaCbIULLEHHbIE
(npeaenbhue)

UKKN COCTOUT W3
aToMOB Yyrnepoaa M atomos
APYFAX 3NEMEHTOB

UWMKN COCTOKT TOABKG
W3 aToMOB yrnepoaa

Hap6o- rerepo-
LUKAUHECHUE UMHAKYECHUE
annuwnnmuecme apouamqecnne

Puc. 1.1. Knaccupuxauus OpraHuyeckHx COBIMHEHHH B 33BHCHMOCTH OT
CTPOEHHS YIJIEPOAHOTO CKeleTa (yraepoanoil nenu).

@ CTpyKTypHO#H (OpMYJIOH Ha3bBAIOT u3o0pakeHde MNpU NOMOULH
XUMHYECKHX CHMBOJIOB [0OC/A€I0BaTeNbHOCTH CBA3bBIBAHUA ATOMOB
B MOJIEKYJe.

YraepoaHast uenb MoXeT ObiTh Hepa3BeTBJEHHOH (HAnpumep
B H-MEHTaHe) W pa3BeTBJEHHOH (Hanpumep B 2,3-numeTua6yTaHe
M H30nNpeHe).

LIMKAHYECKHE COEIMHEHHS — CORIMHEHUS C 3AMKHYTOU LEMbIO.
B 3aBHCHMOCTM OT NMPHPOABI ATOMOB, COCTABJAIOLIUX IHKJ, pa3Jn-
4aloT KAapOOUHMKIHYECKHE H TeTEPOUHKIHUECKHE COCNMHEHHS.

Kap6ounkanuecKkne COeNLHHEHHNS COLCPKAT B LUHUK-
Je TOJbKO aTOMbl Yrjiepoaa H [ensTC Ha jBe CYUleCTBEHHO pasji-
yaloLlecss N0 XUMHYECKMM CBOHCTBAaM Tpynnbi: ajdudaTHyecKue
UMKJAHUECKHE (COKPALLEHHO AJMLIMKIHYECKHE) W apOMaTHUeCKHE CO-
€/\HHEHNS.

[pocTefilinM  NPEACTABMTENEM HACHILCHHBIX ~AJHUHKIMHECKIX
yIJIeBOLOPOAOE (UMKI0AJKAHOB) CHYXHT LHKNONPONaH, COLEpKa-
Mit TpexuaeHHblH UMKA. YMcaI0 aTOMOB yr/iepoaa B LHKIAX MOXET
6biTh pasaHuHbIM. Mi3BecTHbl GOJblIHE LHKIIbI (MaKpOLHMKIbL), COCTO-
sne 13 30 4 Gonee aTOMORB yrjepoaa.
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Uuxnoansans

LlMKknoneHTan Lnuknarencan

LUnxnonponau
(Pa3BepHYTaIA W COHPALEGHHAR 3anuch)

Po0Ha4Ya/lbHHKOM apOMaTHYECKHX Yr1eBOA0POAOB (apeHOB) fiB-
aserca Gensoa. HadraawdH H (eHaHTPeH OTHOCATCS K MOJHUHKIH-
4eCKMM apeHaM, Tak KaK COjJep)XaT KOHAEHCHPOBAHHble GeH30/bHble

KOJibLia.

-0

HaditanwuH
Benson

(pa3sepHyTaA M COHpALLEHKARA
3annucs)

eHanTpeH

FeTepouMKaHUECKHE COENHHEHHA COAEpKAT B
UMKe, KPpOME aTOMOB YIJepoaa, OAHH MJIH HEeCKOJIbKO aTOMOB ADYrhX
3J€MEHTOB — reTepoatoMoB (oT rpeu. heteros — apyro#, HHOH) —
KHCJI0pOA, a30T, cepy H Ap.

FeTepouMHNUUECHHE COEAWHEHMA C OOHNUM reTrepoaTtoMoM

|
H

Drunenoncua Mupponnann ’ TnodeH

OpraHn4ecKHe COeJMHeHHsI MOXKHO PaccMaTpHBaTh Kak yrieBolo-
POABl MMM MX MNPOM3BOJAHBIE, TOJYyYEHHblE MyTeM BBEAEHHH B yrje-
BOJAOPOAb (YHKUHOHANBHBIX TPYNI. .

@ &yHKUHOHANbHAA rpynna — aToM /M TpyNna aToMOB, onpene-
ASIOLLHe TPHHALNEKHOCTb COENMHEHHSl K ONpPEAe/eHHOMY Kaaccy
M OTBETCTBEHHbie 3a €ro XMMHUYECKHe CBOHCTBA.
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B 3aBHCHMOCTH OT NMPHPOABLI (YHKUHOHAJBHEIX TPYNIl NPOH3BOLI-
Hble YIJEBOJAOPOLOB AeAAT Ha KJ acCChl. O6uine ¢GopMy/sl H Ha-
ABANHA OCHOBHBIX Kaacco npubefens B Ta6a. L.1.

Ta6auima 1.1. OcHOBHBIE KJAACCH OPTAHHYCEKHX coenHHeHui

DyHHUNOHANBHAR rpynna.l Haaeanne wnacca Odm:nﬁact‘;pny"a
1)
—F, =Cl, —=Br, —I (Hal) R — Hal
ManoreHsl FanoreHONPOU3BOAHBIE
-OH FMAPOKCHNBHAA CnupTe, heHonsl R —OH
—OR  AnkOHCHABHARA MpocTtue adups R -OR
_SH Tuonu R —SH
Twonehan (TMOCNNPTHI, MEPHaNTaHb)
-8R ANKUNTUONBHAR Tuoagmnpe (Cynbdinasl) R-SR
-804H Cynsdonoran CynboKRMCNOTE| R-503H
—NH, R—-NH,
>NH AMMHO AMUHbI RoNH
SN— RSN
-NO,  Hutpo HuTpocoeauHerus R-NO,
—C=N luano Hutpunsl R-C=N
40
Anbaervasl R-CJH{
>C=0  Hap6onunshan HeToHu R-C-R
O \
# #°
_C\OH Hapo6oxcuabHan Hap60oHOBbI® HHCNOTL R~ NOH
o 0
# s
_C<OR AnnoKCHHap6onnnbHan|  CnomHbie atiupsl - R—C\OR
[¢] _0
Z ~-c7
-G Hap6oHCaMuaHan Amnapi R-CJ
“NHy T ‘ NH,

" K (pyHKLHOHANbHBIM FPYNINamM HHOFAZ MPHUACARIOT ABOHHYIO H TPOHHYIO CBA3H.
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Coeaunenns ¢ ofHO# GYHKLHOHANBHOH [PYNNOH HA3bIBAIOT MOHO-
(YyHKUHOHAJBHBIMH (HanpUMep 3TaHOM), ¢ HECKOJBKUMH OJMHAKOBBI-
MU  QYHKUHOHANbHBIMM TPynnaMu — NOJHGYHKUHOHAJAbHBIMU (Ha-
npuMep TJMUEPHH), € HECKOJBKHMH pasHbiMH (YHKUMOHAJbHBLIMH
rpynnamMi — retepodyHKUHOHANbHLIMY (HAPUMED KOJIAMUH).

.
C,Hg-OH CHQ—(i‘,H-CHQ HyN-CHy~CHy-OH
H OH OH
QAraHon Favuepun Honamur

Bce Kaacchr OpraHM4YeCKUX COeJMHEeHHH B3aMMOCBSI3AHbI. Hepe-
XO0A OT OAHHUX KJA4CCOB COeAWHEHHH K APYrUM OCyLIeCTRJIAETCS
B OCHOBHOM 3a CYET MNpeBpalleHHd Q)yHKUHOHaﬂbelX rpynn 6e3
H3MEHEHUSA YrJAEpPOJHOro CkeJera.

CoelHHEHHS] KAXKAOro KJ4Cca COCTABJAAIOT rOMOJIOrHYECKHH psan.

@ [omosoruueckuii psas — rpynna poACTBEHHBIX OPraHHYECKHX coe-
JHHEHUH ¢ ONHOTHIHOH CTPYKTYPOH, KaKAbl NOCAeAYIOIIHA uJeH
KOTOPOTO OT/IHYaeTCA OT NPeAbIAYILero Ha rOMOJIOTHYECKYIO PA3HOCTD.

Inst yrneBogoposoB M HX MPOU3BOAHBIX TOMOJIOTHUECKOH pa3-
HOCTbIO siB/sieTcsl MeTuseHoBasi rpynna —CHs—. [das noayuenus
FOMOJIOTOB HCMOJB3YIOT €lUHble MeToAbl. [oMosoru o6aagaiotT 6/u3-
KHMM XHMHUYECKHMH CBOHCTBaMU W 32KOHOMEPHO H3MeHSIOLHMHUCS
¢usnueckuMu cpoiictBaMi. Hanpumep, romosioraMu sIBASIIOTCS 3TaH
CoHe n nponan C;Hs, meranon CH3;OH u stranon CoHsOH, npona-
Hosas CyHsCOOH u 6yranosas C3H;COOH kucnotsl (B Kaxao#
mape roMoJIoroB pasHOCTb B cocTaBe paBHa oaHoit CHo-rpynme).

1.2. HOMEHKJIATYPA

HoMmenkiatypa npeacraBiasier co6oél cHCTEMY TpaBHJ, [03BOJSI-
IOLHX [aTh OAHO3HAYHOE HA3BAHHE KAaXXAOMY HHAUBHAYaJbHOMY
coefuHenuio. JIpyruMn cjloBaMH, HOMEHKJIATYPA — 3TO A3LIK XUMHUH,
KOTOpHI HCNONb3yeTCsl [/ Nepefauyd B HA3BAHHAX COEAMHEHHH HX
cTpoenusi. B nacrosiliee BpeMsi o6L1enpHHATON SIBJSIETCS CHCTeMa-
Thyeckass womenkaatrypa HIONMAK (IUPAC — Mexayuaponnsii
COI03 TEOPEeTHYECKOH M NPHK/AALHOH XHMMH).

OnHaKo B OPraHHyeckoll XUMHH COXPAHSIOTCS H TPHBH aJ b-
Hbl e (oOblaeHHblE) HA3BaHMA, HCHOJb3OBABIUMECH elle RO TOro,
KaK CTaHOBHJIOCh H3BECTHLIM CTPOEHHE BellecTBa. B 3THX Ha3BaHusX,
KakK NMpaBu/io, OTPa)KajlHCh NPHPOAHbIE HCTOUYHMKH M CNOCOGHI MOJY-
UeHus, oco6o 3ameTHble CBOHCTBA M obJjacTy npuMeHeHusi. Hanpu-
Mep, JaKTosa (MOJIOUHBIH caxap) BbiaeseHa W3 Mosioka (OT Jar.
lactum — mon0K0), MaNbMUTHHOBAs KHC/OTA BbLAEJNEHA H3 NaJbMO-
BOTO Macsa, MHpOBMHOrpajgHad KHCJIOTa NOJNydeHa NPH OUPOJH3e
BUHOIPaAHON KHCNOTHI, B HA3BAHHH TJIMLEPHHA OTPAXKEH E€ro cjaiKuil
BKYC (ot rpeu. glykys — ciankui) u 7. 1.
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TpuBHaJbHble Ha3BaHHS OCOGEHHO PACNPOCTPAHEHBl CPeAH IPH-
POAHBIX COEAHHEHU}l — AMHHOKHC/IOT, YTJEBOLOB, AJKalOWI0B, CTe-
pouaoB. Ynorpe6GieHue HEKOTOPbIX YKOPEHUBUIMXCs TPHBHAMbHBIX
Ha3BaHWit (yKCycHasl KMCJ0Ta, Tojyos, GeH3oiHas KMC/10Ta W Ap.)
paspewaercs npasunamu MIOTTAK. ‘

Jlisi nosnb3oBaHMA cucTeMaTuyeckoi Homenkiaarypoid HMIOITAK
Heo6XOAHMO 3HATh COAEpXKaHUE PSANAA HOMEHK/IATYPHbIX TEPMHUHOB —
OpraHH4YecKuil pajHKa/, poJoHadajbHasi CTPYKTYpa, XapaKTepHCTH-
ueckas! rpynmna, 3aMecTHTeb. .

Opraknyecknii pagnkaa' — oCTaTOK MOJEKYJbl, 3 KOTopoil yaa-
JeHbl OAHH HJHM HECKOJbKO aTOMOB BOAOPOAA, NPH 3TOM OCTAIOTCA
cBOGOJHBIMKE OAHA WM HECKOJIbKO BaJEHTHOCTEH.

M3 aByx nepBbIX FOMOJIOrOB aJKAHOB — MeTaHa W 3TaHa — NoJy-
yalOTCsl  OJHOBaJeHTHble paavkajibl — Metwal CHs— v 3Tua
CH,CH,—. Ha3spaHus 0HOBA/JEHTHbIX PAJHKAJIOB OObIYHO NOJYUAIOT
nyteM 3ameHbl cydpdukca -aH Ha cyPuke -Ha.

ATom yriepopa, CBI3aHHbIH TONbKO € OAHUM APYTUM aTOMOM
yraepofa HasblBaeTcsi NepPBHYHBIM, C ABYMi —BTODHUY-
HBbIM, C TPEMA — TPETHUHBI M, C YETBIpbMA — 4 €TBEPTHU-
H Bl M.

MepsnyHbe aToMbl yraepoaa

CHg
CHg—CHy—CHo—CHg CHa—CH—éHa

[ 'i

CHg—CHy—CHg

BropuuHbie aTOMLl yraepoaa

‘ 5
| TpeTHuHwi aTOM yrnepoaa JI

n-Mponax H-ByTan Nao06yTan

[TosToMy Kaxablfi nmocAeAYIOLNA FOMOJIOT H3-3a HEPaBHOLEHHO-
CTH aTOMOB YyTJiepoja AaeT HecKOJbKo pajauka/oB. [lpu oTHsATHH
BOAOpPOAA OT JII06OTr0 M3 JBYX NMEPBHYHBIX aTOMOB yIJ/epojia nponaHa
MONYYaT pajuKaa H-NPoNuJ (HOPMaJjbHbl# MPOMNKJI), @ OT BTOpPHY-
HOrO aToMa yrJjepoja — pajukas wusonponun. Byran u wusobyrau
KaXAblii 06pa3yloT no ABa paaukaja. byksa # (HopmasnbHblil) nepen
Ha3BaHWEM pajuKaja yKa3splBaeT, UTo ¢B0GO/Has1 BaJeHTHOCTh HAXO-
JAHTCA Ha KOHLe Hepa3peTBaeHHo# uenu. TlpucraBka grop (BTOpHU-
HBI) o3HauaeT, uTo ¢BOGOAHAA BaJIEHTHOCTb HAXOAHTCS Y BTOPHUHO-
ro atomMa yraepopa, a NpUCTaBKa Tper (TPETHYHBIA) — Yy TpeTHY-
HOTO.

CH,’_{CHQCHQ— == (C3H7—)

H-Tlponua

CH 5CHCH3 = (CH])QCH‘—“

Naonponua

' 10T TepMHH He CaeyeT MyTaTh ¢ TEPMHHOM «CBOGOAHbLIE PafKKaji», KOTOPHIA
XapakTepH3yeT aTOM HJH TPYnily aTOMOB C HECMNAPEHHBIM 3/EKTPOHOM.
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CH3CH,CH,CHy— = (C4Hos—) l CH,;CH,CH— = C,H:CH(CHy)—

n-Bytua

CH,
atop-Byrua
CH3CHCH,— CH;

| .
CH:{ Cl"["r—c— = (CH:;):}C—
HU3obyTua [

CH,

Tper-ByTua

PacnpocTpaHeHHBIMH SIBASIIOTCA TaKWe YIJI€BOAOPOAHbIE pajiHKa-
aol, Kak BuHHA CHy=CH—, aanua CHy;=CH—CHs—, d¢eHun
Ce¢Hs—, 6en3naCeHsCHo—. Yraeomopoauble pajnkajbl anudati-
yeckoro pafa uMeioT obuiee HasBanne — aaKu ab (R), apomatn-
yeckoro paga —apuab (Ar). :

TepMuHBl — NEPBHUHbIH, BTOPHYHBIA H TPETHUHbIH ATOMBI yrJje-
po/la — MCMOJb3YIOTCSA HE TOMBKO B YF/I€BOAOPOAAX, HO H B APYrHX
Ka1accax coeiMHeHuit. Hanpumep, rajoreHonpou3BoAHble H CIHPTHI
B 3aBHCHMOCTH OT TOTO, Y KaKOr0 aToMa yrjepojia HaxOAHTCA (yHK-
UHOHAJbHAA rpylna, HA3bBAIOT MNEPBHYHbIMH, BTOPUUHBIMH HJIH
TPETHYHBIMH. '

‘ CHg
CH3CH,CH,CHyBr "CH3CHoCH—Br CHLC—S8r
C|3H3 Hj
H-ByTnnGpoMua &amop -Ey‘mnﬁpomun mpem -ByTun6poMna,

HasBanns ABYXBAJICHTHLIX pajHKaJjaos €O CBOGOHBIMU BaJIEHTHO-
CTAMH Ha KOHUAax yFJTEpORHOﬁ Henu OKaH4yuBalTCA HA -WHJEH.

—CHy— —CHyCHy— —CH2:CH.CHy— —(CH2)4‘—
MeTtunen Aruaen Tpamerunaen TerpameTnaen

Pannkanbs MOryT 6biTh 06pa3oBaHbl He TOJIBKO OT YFJIEBOLZOPOALOB,
HO W OT APYrHX OPraHHUeCKHX COeJMHEHMH, HalpHMEep auujbHble
pajuKasbl (aluibl) — OT KapOOHOBbIX KMCJOT (NPH H306paxKeHHH

CTPOEHHS B BHIe JHHEHHBIX CTPYKTYPHbIX popMyJ GOKOBbie Ipynilbl
3aK/04alnT B CKOGKH).

"

A A ‘
cHie = CHCO— CuH5C< = CHsC(0)—
Aterun Bensoun

[ Y
PopoHayanabHasi CTPYKTYypa — XUMHUECKasi CTPYKTypa, COCTaB-
Js01as OCHOBY Ha3blBaeMOro coeinHeHus. HanpnMep, B Kauectse
POLOHAYANbHOH CTPYKTYpbl PacCMaTpUBalOTCs FAaBHasf yTrJje-
PONHAN LeMNb B aMKIMUECKHX COEHHEHHSX U L M KJ B Kap-
GOLMKINYECKHX H TeTePOIHKIHUECKHX COEJHHEHHSIX.
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XapakTepucTHueckas rpynna — (QYHKUHWOHANbHas rpynna, cBf-
3aHHasi C POJOHAYAJbHON CTPYKTYPOi WM HACTHYHO BXOAAILAA B €€
COCTaB.

3amecTHTeNb — JIO60H aTOM WK TpPynna aToMOB, 3aMmeluaiollne
B MCXOLHOM COEMHEHHH aToM Bopopoaa. Takum o6pasoM, 3aMecTH-
TejeM MOeT 6biTh Jo6af XapaKTepHCTHUecKasi rpymnna uiu yrie-
BOAOPOAHBIA PaiHKaj, NPHCOENMHEHHble K POLOHAYANbHOH CTPYK-

TYype.

XapaKkTepucTHYECHHe
rpynas

Samectutenn

[

‘ @l
CH3 OH T4

1 |
Pogonauanoran ctpykrypa — CH3—CH—C HQ_CH—(i
OH

Hau6osnee WHPOKO B MPaBHIAX CHCTEMaTHYECKOH HOMEHKJATyphl
HIOTIAK npeacraBieHbl 3aMecTHTeNbHAsA H panuKaabHO-PYHKUHO-
HaJbHasi HOMEHKAATypbl'.

1.2.1. 3amecTHTEbHAN HOMEHKAATYpa

B OCHOBe 3aMECTHTENbHOH HOMEHKIATypbl JIEXHT BbIGOp POMO-
HauaabHOH CTPYKTypsl. Ha3BaHue CTPOSIT Kak C/I0XKHOe CJIOBO, COC-
Tosilee W3 KOpHA (Ha3BaHHE PONOHAYAJbHOH CTPYKTYPhI); CyPPHK-
COB, OTPaXKalOLIUX CTEeNeHb HEHACHILEHHOCTH (Hanuune ABOHHBIX
WIH TPOMHBIX CBSi3ell); MpeduKcoB H cyddukcos, 0603HaUAOMINX
YHCJO0, XapaKTep M MECTOHAXOX/EHUe 3aMeCTHTeNeH.

3amecTuTe]n NOAPA3eNsAOT Ha ABa Tuna: 1) YraeBOLOPOAHBIE
pajiuKa/ibl U XapakTEPHCTHUECKHE TPYMNIibI, o6o3HayaeMbie TOJIbKO
npegukcamu (taba. 1.2); 2) xapakTepHCTHUHECKHE TDPYINHL, 0603Ha-
yaemble Kak npedukcaMu, Tak H CypduKcaMH B 3aBHCHUMOCTH OT
ctapuwinHcTBa (Taba. 1.3).

CocrasJernye Ha3BaHHA OPraHHYECKOro COeAMHEHHs MO 3aMeCTH-
TeNbHOH HOMEHKJAAType MPOM3BOAAT B ONHCAHHOW HHUXKE MOCHENO-
BaTeJIbHOCTH.

1. OnpepensiioT CTaplIyl0 XapaKTePUCTHUYECKYIO rpynmy, €C/IH OHa
NpUCYTCTBYET, H POLOHAUYAJBHYIO CTPYKTYPY COEAHHEHHS. .

Crapiuylo XapakTepHCTHUECKYW Tpymny ONpefessiloT ¢ yueToM
OTHOCHT&JIbHOTO CTapLIHHCTBA XapaKTepHCTHYECKHX rpynn
(cm. taba. 1.3).

B KkauecTBe POJLOHAYaJbHOH CTPYKTYPBl HCHONBL3YIOT TJaBHYI
YIIePOAHYIO leNlb B aUHK/JIHYECKUX COEJHHEHHUAX H OCHOBHYIO UHMKIH-

! Homeuwaarypusie npasuaa HIOMAK no xumuu: Tlep. ¢ anra./Ilog  pen.
J1. A. Slnosckoil. -— M.: BUHUTH, 1979. — T. 2. — C. 197.
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Ta6aunua 1|.2. Hekotopbie XapakTepHCTHUECKHe rpynmnbi, 0603Hayaemble
* TOJbKO MpedHKCAMH

Kaace coeaunenui Mpynna [Mpeguke

[anoreHonpou3so/iHble —RBr, —I, —F, —CI Bpowm, uon, ¢r9p, xa0p
[TpocTbie 3¢upbt —OR Askokeu

Cynbduanl —SR Aakuatuo
Hurpocoeaunenus —NOy Hutpo

Ta6auuwa 1.3. Tlopagok crTapuwiMHCTBA XapaKTepUCTHYECKHX Tpynn,
0603nauaembix npedukcamu u cydgukcamu

\

~

PHCTHYECKHX Tpynmn, 0603HauaeMblX TONBKO npeprrkcaMu. Kaxabii
noc/aeaylounil KpUTEPHil HCIONb3YIOT B TOM C/y4ae, ecii NMpejlbily-
LHil He NPUBOLMT K OJHO3HAUHOMY BBHIGOPY.

2. HymepyloT aTOMbl POMOHAYANBHOH CTPYKTYpbl C YyCJIOBHEM,
yTOGBI CTaplIasl XapaKTepHCTHUECKas Tpynna nofyqniaa HAWMEHbLIHA
Homep. EC/lH 3TO NIpaBH/I0 He NO3BOJsET BrI6paTh 0AHO3HAUHO HAMpaB-
JeHHe HyMepaluH, TO Uenb (MM LHKA) HyMEpyioT Tak, ytobbl 3a-
MecTUTeN TONyYHIM HauMeHbiHe HoMepa. B rerepounkie Hauamo
HyMepallWy onpejeseT rerepoaToMm.

3. JlaloT Ha3BaHHe POJOHAUAJbHOH CTPYKTYype, 0603Hauas CTap-
WYI0 XapaKTepuCTHUECKYlo rpynny cybhdukcom. Crenexb HaChIULEH-
HOCTH POAOHAYANbHONH CTPYKTYpbl OTpaXxaloT B €€ Ha3BaHHH cyd-
(pHMKCaMH: -aH B cllydyae HaCblEHHOro YIJIEPOJHOrO CKenera, -€H ——
IpH HAJMYHH JBOMHOH H -HH — TPOHHOH CBf3eM.

4. JlaloT Ha3BaHWE 3aMECTHTeNsiM, 0603HauaeMmblM MpeduKCaMH
B €JMHOM aJaBHTHOM NOpALKE.

O61iee Ha3BaHHEe COEIHHEHHsl N0 3aMECTHTE/JbHOH HOMEHK/IaType
COCTABJAAIOT MO caeayloued cxeme.

HaasaHue pOAOHA4aNbHO# CTPYKTYPH

@ .
Vm::»;’z:gnbuan Mpedurc Cydhdurc
—(C)OOH' 0Baf HUCNOTA
—COOH Hap6oncu Hap60oHOBAA KHCNOTA
2
o _ cynb(OHOBAA KUCAOTA
S SO3H Cynetpo (cynbhorucnoTa)
3
a —(C)=N - HUTPUN
«
5 o
4
0 —(C) W Onco anb
5 +0
o -C dopmun wapbanbaerus
I ~H
s
> —(C)=0 Oxco oH
—OH mapokcn? on
! —~SH Mepkanto THON
—NHj AMHHO amuH

1 ag i “
ATom yraepona, 34KMOUEHHbIM B CcKOOKH, BXOAHT B COCTAB POLAOHIYANBHOH CTPYKTYphI.

2 o "
B pycckoil aurepatype rpynna OFl naspiBanach pancee OKCHTPYNNow.
.

YEeCKYyl0 CTPYKTYpy B KapO6OLUKJIHYECKHX H TeTepPOLHKIHUYECKUX
coefHHeHHax. [1aBHYIO yraepoaHYIo Lefb B allHKIHYECKHX COelHHe-
HUAX BbLIGHPAIOT N0 CJELYIOWNM KpHTepusM: 1) MaKCHMalbHOe
YHCJIO XaPAKTEPHCTHUECKHX Tpynm, 0603HayaeMblX KaK npeduKcamu,
TaK W CcydhuKcamu; 2) MaKCMMajlbHOE 4YHCIO KpPaTHBIX CBs3eil;
3) MaxcumaJbHasi AJHHA Uend; 4) MaKCHMaJbHOE UYHCJO0 Xapakre-
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Mpedukco Cyddunc
KOpeHb cythfiMke
Bce aamecTurenu nasHas uens, CreneHb ToabLHo cTapwan
8 @ANHOM anaBUTHOM OCHOBHAA HACHILLEHHOCTHU:|  xapaKTepUCTHYECHAR
nopraxke (Hpome LMHIMYECHAR -aH, —€H, -uH rpynna
cTaplwei xapaxTepu- wan  reTepo-
CTU4ECHOM rPynNkl) UMKNUHECHAR
CTPyHTYypa

[Tosio)KeHHe KaMKA0TO 3aMeCTHTeqsl H Kakiod KpaTHO# CBS3H
YKa3blBAIOT UHPPAMH, COOTBETCTBYIOUIMMH HOMEDY aTOM2 yraepona,
C KOTOpHIM CBSI3aH 3aMecTHTedb (AJs KpaTHOH CBSi3H YKa3blBaioT
HauMenbluuit HoMep). Lludpbl cTaBAT nepes npedpukcamMu u nocie
cypdukcos (undpa, yKasbBaiollasi MoN0KEHHE craplued xapakre-
PHCTHUECKOH TpYINbi WM KPATHOH CBA3M, MOXKET CTOATL M MEPEL
Ha3BaHKEM POAOHAUANBHON CTPYKTYPBL). 5 §

Takum o6pa3oM, H30MPeH CHy==C (CH;)—CH=CH; 6yner umeTb
Ha3BaHue 2-MeTusa6yTaiuex-1,3, KoaaMHH CH;NH;—CH,OH — 2-
aMHHO3TAHOJ, M30MAC/AHBIH anblerka ‘CH,3CH (CH3) —CH=0—2-
MeTHJponaHaib, MacasHas KHCA0Ta CH3(CH;) :COOH — 6yraHo-
pas KucaoTa, monouHas Kucaora CH3CH(OH)COOH — 2-ruapo-
KcunponaHoBas Kucjora. Huxke npuBeleHbl MpuMepsl Ha3BaHui No
aamecTuTeabHoi HoMeHkaaType HIOTIAK Gosee CJOXKHBIX . COEAH-
HeHHUH.
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|

3amectutens:
rmapPOoHCH

)

OH

PagonauannHan = CTPYKTypa Crapwan

4 3 2 {
—rnasHan yranepopHan uens— - CHS— H—CHQ—COOH «{ XapaKTepuCTHYEeCKaR

BYTAH rpynna: OBAR
HUCNOTA

3-MMApoHCMEYTaHOBAR KUCNOTA—YYACTHUK -
O06MEeHHbLIX NPOUECCOB B OPraHuame

3amectutene:
METWUN

3

Pogonavanbhan CTpyKTypa THS CHS Crapwan
8 71 & s 4 9 2 10
—FPaBHAR YrNOPOAHAR UeMb— CHa—C=CH—CH2~—-CH2—C:CH—C - XaPaKTEPHCTHHECHAR
OHTAH \H rpyana; ANk

i ) -

[ Hewnacuwennocts: AUEH I

3,7-AnmeTunoktagyen-2,6-ans (LHTPaNL)—8x0AHT B COGTAR
_ npenapatos, np X ANA N uA 3abonesanun rnaa

[Tocnie cydduKcoB -0Basi KHCAOTA WIH -alib MOXKHO HE YKa3biBaTh
NOJIOKEHHE KapOOKCHJBHOH HJAH ajibJerdjHON TPYNN, TAaK KaK OHH
BCerja HaxoAsATCA B HayaJe LEnH.

JamecTtutenu:
BEPOM, & TOP, XNIOP

I

Br F
Poaonadanenan cTpyHTypa— |2 |1 Crapwan xapaHTepHCTUHECHEn
rnaeHan yrNepodHan Lenb— H—C—C—F —=— rpynna oTCyTCTBYeT
OTAH | |
CL F

2-Bpom-1,1,1-Tpudirop-2-xnopartan
(pTOpOTaAH)~CPEACTBO ANA WHrANAUMOHHOIO HApHO3a

[Tpn Hanuuuu B COeNHMHEHMH HeCKOJbKMX OJMHAKOBBIX 3aMeCTH-
TeJslell MPU OAHOM H TOM Ke aToMe yraepoja uudpa, o6o3HayamLUlas
MeCTO 3aMecCTHTe s, MOBTOPSEeTCA B Ha3BaHUHM CTOJAbKO pPa3, CKOJbKO
MUMeeTCH 3aMeCTHTe/edl ¢ Jo6aBAeHHEeM COOTBETCTBYIOLLEH YMHOXato-
el NpUCTaBKH. :
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3awecTnranu:
AMUHO, MEPHANTO, METUA

PoaoHauaneHan cTpyHTypa

CHa SH 'NH2 Crapwan
_ 4 -\C/a 271
—FNaBHAA YrABPOAHAA LeN.. —_— CHG_ —CH—COQH ~—{ X8PanTepucruieckan
BYTAH rpynna: - OBAA
HHUCNOTA
Q-Auuuo-3-Mepuanro-S-uevnndyTanongn KHChoTa
(NeHWUKANAMUH)— aHTHAOT, NP eMIlt NPW OTP x
COBAHHEHUAMK TAMENWX METANN0B
3amecTurans:
OHCO
-‘_J Crapwan
Pononawanenan CTpynTypa O + XapanTepucTuuecHan
_ _ 1 2 3 4 rpynna: OBAA
rNaBHaR yrnepogHan uans. HO OG_C_CHQ— COOH HUCNQTA.
BYTAH T
2-Okco6yTananosan KMCNOTA (LuaBENEBOYKCYCHAR
KUCNOTA)— NPORYKT yrNeBoRHOro c6MeHa
3awecTutenn:
naonponnun, MeETUN
Ha
PogonawaneHas cTpykTypa 5 Crapwan
— Hap 6o — 4 6 XapaKTapUCTHYECHAR
UMHNOTEHCAH 3 —1 coyma on
‘ 1 -
2 OH
CH
<\
CHg CHg3

2-Usonponun-5-meTunumknorexcanon-1
(MBHTON)—HOMNOHEHT Npenaparta Banuaon

HAPBOHOBAR HUCNOTA

4
5 X COOH
PogoHavaneHas cTpyKTypa 3 T . Crapwan xapakTepucTHHecHan
~reTePOLMUKN— - rpynna:
NUPUANH 8 A2
N

MNupnann-3-kap6oHoBan (HUHOTUHOBAS)
HNCNOTa-0aHa U3 Gopm™ BuTamuHa PP




1.2.2. Pagukan bHo-¢)kauHOHaanaﬂ HOMeHKJaTypa

PaaukanbHO-QyHKUHOHANbHAST HOMEHKJAATypa HCNOJb3yeTcs pe-
)Ke, yeM 3aMecTHTe/bHasi. B OCHOBHOM OHa NpUMeEHSIeTCHa IS HEKO-
TOPbIX KJAaCCOB OPraHHYECKHX COeAHMHEHHH — CIIHPTOB, K€TOHOB, MPO-
CTBIX 3QHPOB K Ap.

Jisi coenuHeHHH ¢ O/HOH XapaKTePHCTHUYECKOH rpynmnoi Ha3pa-
HHE COCTABJIAIOT M3 HAa3BaHWH yryeBOJOPOAHBLIX PaJHKaJOB, a HaJH-
YHe XapaKTePHCTHUECKOH rpyNnbl B OTJIHUHE OT 3aMECTHTeJbHOH HO-
MEHKJIATYPbl OTPaxKalOT He CyPPUKCOM, a Ha3BaHHEM COOTBETCTBYIO-
1ero Kjaacca coegunenuii (tabu. 1.4).

CQHS‘ CHQ—‘:CH . CH3 CH3 i’ CGH5 OHQ_'S'—CHQ ()2}“50l
3Tunoasin Buxnamernnosnin . MeTtungenmun— Aumetnn— S1unxnopng

cnupr afinp HeTOH cynbthua

Ta6auua 1.4. HassaHusi KIaccoB coeamMHeHMd,
HCNoJb3yeMble B PaAHKAJbHO-QYHKUHOHAJIBHOH HO-
MeHKJaType (B nopsiike yOuIBaHUsI CTapIIMHCTBA)

|
|

XapaKkTepHCcTHUeCKaA Haspanue
rpynna Kaacca
—CN Llnanua

C=0 Keron
—OH Cnupt
—SH Mnapocyabdua
—0O—O0OH Fuaponepokcua
—0— S¢up uan okeua
—S—, >SO Cynbdua, cyabdokcua
—F, —CI, —Br, —I ®ropua, xjaopua, OGPOMUA,
MOAHA

Jis coeaMHeHMH ¢ pa3HbIMH XapaKTePUCTHYECKUMH TpynmaMu
B KauecTBe Ha3BaHHUS KJacca HCI'IO.ﬂb3leT Ha3BaHue O6onee crap-
iero KJjacca, a . BCe OCTajbHble rpynnbl 0003HaA4alT npedHKcamy.
Hanpumep, coennnenue CHoCl— —CHgCl 6yleT MMeTb Ha3BaHue
1,1’- IHXNOPAHMETUNOBBLIH 3QUD, HWIH, 0,0 - AHXJOPAUMETHIOBLIH 3up.
B paankanbHO-(PYHKIMOHAJIbHOH HOMEHK/aType Hapsiiy ¢ uUHppaMmu
coxpaHunoch 00O3HAUEHHE MECTOIO/IOXKEHHS 3aMecTHTes el rpeue-
CKUMH OyKBaMH a, f, y U T. 4.

B cHMMeETpHYHO MNOCTPOEHHBIX CO€JUHEHHSAX TNepel Ha3BaHHEM
COOTBETCTBYIOULETO paﬂuxana CTaBAT MPHCTABKY AHM-.

CHy—CH—CH—CH; CHy=CH—CH=CH.  C4Hs—CsHs

JuBunna Judpennn

CH; CH;

O HH30APOITHI
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H3noxeHdble TPaBHAa AOMKHBl CAYXHTb MOCTOAHHBIM PYKOBOI-
CTBOM INpPH MOCAENYIOLUIEM H3YYeHHH HOMEHK/aTyphl KOHKPETHBIX
KJIACCOB OpPraHHuYeCKHX COeJHHEHHH M HX OTAEJIbHBIX MPeACTaBHTe-
Jel. 3HaHue O6GLMX MPaBHJ HOMEHKJaTyphl HMeeT 6OoJbLIoe 3Haue-
HHE, TAK KaK B COOTBETCTBHM C HHMMHU CTPOATCH Ha3BaHHSl MHOTO-
YHCJIEHHBIX JIEKAPCTBEHHBIX CPEJCTB, C KOTOPLIMH BpayH OyAyT BCTpe-

uaThcsi B NpodecCHOHAJIbHOH AeATeNbHOCTH.

A OcHOBHbie NOHATMA M TEPMMUHDIL

Knaccudpukaums opraHuyeckmx co- PopoHnauvanoHas cTpyktypa
efAMHEeHnH . Xapakrepucrtuyeckas rpynna

Knaccbl OpraHMuyeckux cOoeAmHeHui 3amecTurens

MdyHkunoHaNLHaR rpynna MpaBuna HomerkNaTypbI

CrpykTypHas ¢opmyna — 3amecTuTensHoM

Fomonoruyeckum pan - paaMKanbHO-pYHKUMOHANbHOMK

OpraHuyeckuin pagukan

Fnmasa 2

XHMHYECKASl CBSI3b H B3AHMHOE BJIMAHUE
ATOMOB B OPTAHUYECKHX COEAHWHEHHAX

XHMu4yecKue CBOHCTBA OpPraHUYeCKHX coeJHHeHHi#l 06ycJoBJAEHbI
THIOM XHMHUYECKHX CBf3eH, NMPUPOAOH CBA3bIBAEMbIX ATOMOB H HX
B3aWMHBIM BJHSHWEM B MoJekyse. ITH (akToppl B CBOKW ouepelb
ONpefe]AoTCs JeKTPOHHBIM CTPOEHHeM aTOMOB U B3aHMOJLEHCTBHEM
UX aTOMHbIX opOHTaned.

2.1. 3JIEKTPOHHOE CTPOEHHE 3JIEMEHTOB-OPFAHOTEHOB

2.1.1. AtomHbie op6HTAAH

3.H€KTpOH O/IHOBPEMEHHO 06/1afaeT CBOHCTBAMH BOJIHBl H YACTH-

1. JI1f OMHCaHHus ero [BHXXEHHS BOKPYTr fAjpa HCMOJb3yeTcs BOJ-
HOBaﬂ GyHkuua ¢ (X, Yy, z), TA€ X, Y, Z — NPOCTPAHCTBEHHBIE KOOP-
auHaTh. KBagpaT Moayns ¢ynkuuu [¢]? ompesensier BeposITHOCTD
HAXOX/EHUA 3/JEKTPOHA B JEeMEHTapHOM o6beMe, a caMa (QyHKUHUSA
onucblBaeT opGuTab.

@ YacTb npocTpaHCTBa, B KOTOPOM BEPOSITHOCTH HAXOXKEHHSA 3J1€K-
TPOHa MaKCHMaJbHa, HasbiBaeTcsi aToMHoi op6urtanbio (AO).

[Tonoxenue opﬁnraneu U 3aHUMAKOWHX UX 3JNEKTPOHOB OﬂpﬂﬂeﬂﬂCTCﬂ KBAHTO-
BRIMU YHCAaMY. [Aa6HOe KBAHTOBOE YMCNO N XapaKTepH3yeT OCHOBHOW ypOBeHb SHEp-
ruu op6uranu. [lo6ounoe (opburarsnoe) KBanTOBOe vucno [ onpepeasier Gopmy
opGutanu. Ipu /(=0 AO nmeer chepuueckyo Gopmy U o6osHauaercs Kak s-0Nfyim.
(puc. 2.1). Tlpn /=1 AO wumeer ¢opmy o6beMHON BOCbMEpKH (ABa -
nenecma) W Ha3biBaercs p-opbutanblo. OHa xapakTepulyercs Hanuquew‘paHCTBe
BOH MAOCKOCTH. BeposiTHOCTL HaxoKAeHWA 3/1€KTPOHA B 3TOH naocw’ (Hau6o-
Maerutrnoe kBanToBoR YMCIO M ‘ONpejesIAeT OpHEHTaUHI0 OPGHTAN
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(puc. 2.2)."Bpauwenue snekrpona BOKPYT COGCTBEHHOI
OCH, Ha3nBAaeMOe C MM HOM, XapaKrepuayerca cnu-
HO8bLM KBAHTOBbIM UHCAOM S, MPUHHMAKWY  OAHO
U3 ABYX 3Hauennii: +'/y nam —1/s.

O61tsee 4HCAO 3JMEKTPOHOB, CIOCOGHBIX

JHepreTHYeCcKHX yPOBHeH [10Ka3aHo B TabJl.
2.1. Tlpu 3anogvenun AO 3jeKTpOHaMH
Co6JII01a10TCA TPH OCHOBHbIE MpPaBHJa.

Mpunuun ycroiiunsocte. AO 3anoss-
10TCA 3JIGKTPOHAMH B MOPSJAKE NOBbILLIEHHS
HX 3HEepPreTHYeCKHX YPOBHeii:

1s<28<2p<<3s<<3p<45<3d,

T. €. CHaya/ja 34noJHAITCA OpPOHTaJH C MeHblieH 3Heprued.

Npudunn Mayan. Ha ogHoit AO MOryT HaXOQAHMTHCA TOJBKO
2 3J1eKTPOHA C NPOTHBOMOJIOXKHBLIMU CIHHAMH.

Mpasuao lynpa. dnektpousl pacnosnaraiorcs Ha AO Tak, 4To6bI
COXPAaHANOCh HAaHbO/bllee YHCAO JTEKTPOHOB C MapaJ/ieibHbiMH CITH-
HamH, T. €. Ha AO ¢ 0lMHAKOBOH 3HeprHeii, TAK HA3bIBAEMBbIX BbIPOK-
JIEHHBIX OPOHTANAX, 3JEKTPOHBl CTPEMATCH PaclONOXHTbCH MOOLH-
HOUKe.

BaxHeiiine opraHoressl siBJSIIOTCS B OCHOBHOM 3JeMEHTaMH BTO-
poro (C, N, O) u tpervero (P, S, Cl) nepuoaoB nepHoaudeckoi
CHCTeMbl. B XHMHYeCKHX MpeBpalleHHSX NPHHHMAIT ydacTHE 3JeK-
TPOHbI BHEIIHEro 3JIEKTPOHHOIO VPOBHA — BAaJE€HTHB € 3J eK-
TPOHM (raba. 2.2).

Puc. 2.1. AtomHast
s-op6uTadb.

2.1.2, T'u6puausauua opbuTanei

B opraHuyeckofi XHMHH ILUPOKO HCNONB3YETCH MPEACTABJAEHHE

0 rHOGpHAHBIX OpPOHTANAX aTroMa yriepoga H APYrHX 3JE€MEHTOB.
[TonsatHe o rubpuau3auun op6utaseii HeOGXOAHMO B Tex ciyuasx,

KOT' /4 YHC/JIO HeCNapeHHbIX 3J€KTPOHOB B OCHOBHOM COCTOAHHH atoMma -

)

Py . Py : Py

fuible p-Op6HTaAM (MOKA3aHB Y3J0BblE NMAOCKOCTH).
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3anoJIHMTh OpGHTa/H, Ha INpHMepe [ABYX

Ta6auuna 2.1. 3anonnenwe opGuraneil  ABYyX
IHEPreTHHECKHX YPOBHeil

OcnoBHO#M Makcumansn- CuMBOAbI op6uTanei
JHEPreTHUEe- HOE€ 4YUCJ0
CKHH ypOHEHD, 3ANEKTPOHOB, /=0 1=
n 2n
| 2 s .
2 8 2s 20x, 2py. 2p:

Ta6aunua 2.2. nekTpoHHas KoHdurypauus ane-
MEeHTOB-OPraHOreHoB (ILBETOM Bble/eHbl BaJeHTHbIE

3JIEKTPOHbI)

Bnement Au,g:::ﬁ s Sang:nennegzgéman;: 5
H 1 :
C 6
N 7
O ' 8
P 15
S 16
Cl 17

MeHblIe uncia obpasyembix csseft. Iloctyanpyercs, 4To passiHdHble
aToMHble OpOHTa/H, HMepllHe GIH3KHEe 3HAUeHHS YPOBHA 3HEPrHH,
B3aHMOJEHCTBYIOT Mexkay coGoil, o6pasys ru6puiHbie opOHTalH
¢ OJMHAKOBOI GOpPMOH H HEpTHEeH.

TuGpuaneie op6uTann 3a cueT GOJbiIETo nepekpbiBaHus o6pasy-
0T GoJiee NpOYHble CBH3H NO CPABHEHHIO C HErHOGPHAH30BAHHLIMH
op6utanaMu. B 3aBHCHMOCTH OT 4HMC/Ia BCTYNHMBLIHX B THOPHAM3AUMIO

op6HTa/eil aTOM Yr/iepoja MOMeT HaXOAWTbCH B OJHOM H3 Tpex

COCTOSIHHH THOPHAH3ALHH.

1. sp’-Tu6puausaumus (puc. 2.3,a). B pea);ﬂb;aTg. 3TOr0 npo-
yecca aToM yriepoaa H3 OCHOBHOrO COCTOsIHHA 15°2s°2p° (puc. 2.4, a)
3a cyeT nepeMelleHHsi 3/MeKTpoHa ¢ 25- Ha 2p-opOuTalb NepexoiauT
B BO3GyxjeHHoe cocTosnne 1s?2s2p®. Tlpn cmeiueHHn ueT-
pex BHewHHX AO B0O36yXKIEHHOro aromMa yrjepoaa (0131H0u 2s-
H Tpex 2p-op6uTaseii) BO3HHKAIOT YeTblpe PABHOLEHHBIC SP -ru6pHA-
Hpie op6utand. OHu HMelT Gopmy od%eMHonnaocwepKu, ofiHa M3
JonacTeil KOTOpOil 3HauuTeNbHO GOJblle APYroi. BeaencTsue B3anM-
HOTO OTTaJKuBaHHA sp’-ru6puansie AO Hanpas/ieHbl B NIPOCTPAHCTBE
K BEpUIHHAM TeTPasApa M yNJbl MexJy HuMH paBuul 109,5° (nanGo-
Jlee BBIrOJHOe pPacnoJoXeHue). :
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Puc. 2.3. Buabl ru6puaMzanidy atoma yriepoja (LUBeTOM noxasaubl Herwo-
puauszopatiibie p-AQ). O6bsCHEHHE B TEKCTe.

Kaxnpas ruGpuanas opbuTalb 3al0IHAETCS OAHHM 3/EKTDOHOM.
AToM yriepofa B COCTOSIHHH SP°-THOPUAH3AUHH UMEET 3NEKTPOHHYIO
koudurypauuio 1s* (2sp)' (puc. 2.4, 6). Takoe cocrosiHHe rHOPHAH-
3alMK XapaKTepHO L18 aTOMOB Yr/iepoja B HaCbiLUeHHbIX YI/eBOIO-
poaax (afkaHax) 1 COOTHCTCTBEHHO B @JKH/bHBIX pajHKalax HX
MTPOU3BOAHbIX. ‘

2. sp’-Iuépuauzauns (puc. 2.3,6). B pesysbrate cMelleHHs
oanoil 2s-u aByx 2p-AQ B036YXIEHHOro atoma yriaepoia o6pasy-
fOTCSL TPU PaBHOLEHHbE sp’-TUGPHAHBIE OPGHTANH, pacnosaraiouiye-
cd B ONHOM MAOCKocTH Moj yraom 120°. Heru6puausopannas 2p.-A0
HAXOAMTCA B NepreHAUKYJIspHOH NaockocTd. AToM yrjiepoaa B coc-
TOSIHMM ~ Sp’-rOPUAM3ALANH  HMEeT 3JEKTPOHHYIO KOHGpUTypalHio
1s2sp?)°2p (puc. 2.4, B). Takoii aToMm yriepoia xapakTepeH s
HEHaCHILEHHbIX YIJEBOJOPOAOB (aNKEHOB) M COOTBETCTBYIOILHX
pajMKaloB, a TAKXX€ HEKOTOPHIX (PYHKILHOHA/IbHBIX TPYNN, HanpHMep
KapBOHHBHOM, KapGoKcHIbHOH 1 Ap. (cM. Taba. 1.1). )

3. sp-Twépunnsauns (puc. 2.3, 8). [lpn cMmelleHHH OIHOH 2s-
4 ogHO# 2p-opbuTaseii BO36YXKIEHHOTO aToMa yrjiepoia obpasyioTcs

2p ++— + ++

nn

"y

Puc. 2.4. PacnpejieseHue 3/€KTPOHOB MO OpPOMTANAM y aToMa yraepojia

a

6

B

r

5 QSp3 ++ + "’

% 23p‘2 + + +

% 2sp . wr ++
g 2s -H—

EL s -H— + + +

B OCHOBHOM H FH6pH)_1H3OBaHHle coctosnusx. OObacHeH’e B TeKCTe.
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ABe paBHOUEHHbe sp-ru6prnHbie AO, pacnosoXeHHoie JHHEHHO MOA
yrnom 180°. OcraBuwivecs Heru6puan3oBaHHbIMH 1Be 2p-AQO pac-
0N1araloTcs BO B3aHMHONEPNEHAHKYJIAPHBIX MIIOCKOCTAX. ATOM yrJe-
poaa B COCTOSIHHH Sp-FHODHAH3alHH HMEET 3JEKTPOHHYI KOHQHry-
pauunio 1s¥2sp)*2p? (puc. 2.4, r). Takoit aToM BCTpeuaeTcs B COEIH-
HEHHSIX, HMEIOUWHX TPOWHYIO CBA3b, HanpHMep aJKHHAX, HUTPHJAX
(cm. Taba. 1.1).

B ru6pHAK30BAHHOM COCTOAIHHH MOTYT HaXOAHTLCS H aTOMbI ApY-
rux 3jemeHntoB. Hanpumep, atom asotra B uoHe ammonns NH7T
H COOTBETCTBEHHO ankuaammonuss RNHZF wHaxomutcs B cocTosiHHH
spd-rubpuansauuu; B nuppoie M nupuaHHe (cM. 2.3.2) — sp-ru6-
PHMAH3ALHH; B HHTPHNAX — SP-THOPHIAN3ALHH.

2.2. KOBAJIEHTHDIE CBSI3H

OCHOBHBIM THNOM XHMHYECKHX CBfi3el B OpPraHHY€CKHUX COE€JHHe-
HHUAX ABJAIOTCA KOBaJIEHTHbI€ CBA3U.

o KoBaJsieHTHOH Ha3wBaetrcsi XHMHUecKas CBA3b, 06pasosaHHaﬂ
3a cuyer o6o6LlecTBJEHHS 3JIEKTPOHOB CBfi3biBa€MbiX aTOMOB.

3TH 06061IeCcTB/IEHHbIE 3JEKTPOHbI 3aHHMAIOT MOJIEKYJ/SAPHbIE Op-
6utann (MO). MO aBasercs, KaK NPaBHI0, MHOTOLEHTPOBOH OpOX-
Tajlbl0 H 3aN0JHAIONILIHE €€ 3JeKTPOHBl Je/0KaJH30BaHbl (paccpeno-
TOYeHHl ). 3anonHeHne MO 31eKTPOHAMH MPOHCXOLHT € COOJIOLEeHHEM
npuHuuna [layan. Takam obpasom, MO, xak u AO, MoxeT GbiTh
BaKaHTHOH, 3alONHEHHON OLHHM 3JeKTPOHOM HAH ABYMSI 3JI€KTPO-
HaMH C NPOTHBONOJIOXHEIMH CIIHHAMH.

Jlns KBaHTOBOMEeXaHWUYECKOTO OMHCAHUA KOBAJEHTHOH CBSI3Y MWCNOAL3YKOT /1BaA
OCHOBHBIX T0/X0/a: METOA BafeHTHhX cBaAsell (BC) ¥ MeToA MOJeKyAsipHbX opGuTa-
aei (MO).

B ocnose metona BC neXuT npeiacTaBlieHHe O CHAPUBAHHM 3EKTPOHOB, NPOHUC-
xoasiweM npu nepexpuBaHuu AQ. O6o6uieHHas napa, 31€KTPOHOB C NPOTHBONOIOXK -
HbBIMH CRUHAMH o00pa3yeT MeXAYy AJpaMH [IByX aTOMOB 06JacTh € NOBblILIEHHOMH
3JIEKTPOHHON NNOTHOCThIO, MPHTATHBaloWYlo ofa sapa. Bosnukaer gByxsnexkTpoHHas
KoBaneuTHan ceas3b. AO B MojeKyse COXPaHSIOT CBOK MHAWBMAyanbHocTh. Q62 cna-
PEHHHX 3N1eKTPoHa octalTca Ha. AO CBA3aHHBIX aTOMOB, T.€. OHY JIOKA/JIH30BAHbBI
MEXIY AApaMU. .

[To merony MO snekTpoHbl cBA3H (He 06A3aTeNbHO [ABA) HE JNOKAJU30BaHbl
Ha AO onpejeneHHMX aToOMOB, a HaXoasTc Ha MO, npeacrasasolux coboit
JNUHERRYI0 KOMGHHAUMIO aTOMHWX opbuTaneid (JTKAO) Bcex atoMoB, COCTABAAIOLMX
MOJIEKYAY (nuHeAHan KOMOHHALUWSi O3HAuyaeT, YTO BOJAHOBME . (yHKunu ¢ Gepyrcs
B nepso# crenedu). Yucno obpasyiowmuxca MO pasno uucny nepexpusaiomuxcss AQ.
fTo metony MO nepexkpuBaHue (anHeilHas koMGuHauus) aByx AQ npusoaut K o6pa-
30BaHuI0 AByx MO — cBsA3nBaloliell U paspoIxJasiowe.

MO, nonyyenHast 1pH CAOXKEHHH BONHOBHX OYHKUMA (aToMHbLIX opbuTanei)
H o6najawwasn MeHbuiel sHeprued, ueM obGpasyioune ee AQ, Ha3biBaeTcsi CBA3bI-
Bawoweil. Haxoxaenue 31eKTPOHOB Ha Hell YMeHbuwaeT O6LLYIO 3HEPTHIO MOJIEKYJbi
¥ o6ecneyHBaeT CBA3biBaHHE aTOMOB.

MO ¢ BbICOKOH 3Hepruell, NONYYyeHHAs NyTeM BLIYWTAHHA BOJHOBBLIX (YHKUHH,
Ha3biBaeTCsi pa3puixanioutei (aHTHcBa3bIBakUIeH). [daa paspseixaswoweit MO sepoat-
HOCTb HaXO0MXAEHHA 31EKTPOHOB MeXAy siapaMu pasHa 0. 3ta op6UTa/ib BAKAHTHZ

Kpome cBS3WBaOWMX W PaspbiXAAIOMIKX CYILECTBYIOT HECBA3LBAIOUIHE
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TCA 3a cyer AOQ, HeCYIlHX He-

nogene
AeneHHyio napy 3NEKTPOHOB, He YHaCTRYIOWHX B XHMHUECKOI CBAA3H (n-3]€KTPOHbI)

2.2.1. o- u n-Casi3n

Cywectsyior asa Tuna kosanent
CBSA3H.

HOM CBsI3u: 0 (curma)- u s (nu)-
@ 0-CBsi3bio HaswmBaercs OJlHHa
BaHHasi npH nepekpuiBaHuu AQ

Alpa ABYyX CBSI3bIBaeMbIX. aTOMO
Ha 3Toil mpsamoil.

PHas1 KOBalleHTHas cBfA3b, 06pa3o-
0 npsiMoit  (ocH), coemuHsOWel
B C MaKCHMyMOM nepeKpbiBaHus

mﬁa-CBﬂsb MOXeT BOSHHKAaThb MpPH NepeKphiBaHHH J1i06kIX (s-, p-
puaubIX) AO. Y opraHorenos (yraiepog epa)
B 00pasoBaHuM ¢-cBsizell '

3a CYeT oceBOro nepekpoiBa

—H nyrem ne : '
Bouopouz. PEKpbIBaHHsl rHGpuaHOl spi-A0 yriaepoga u s-AQ

KpOMe OCe€BOro BO3MOMXEH e

Boe mepekpriBanue p-AQ,
(pHuc. 2.6). P P

e OAHH BHJ nepekpbIBaHuss — 60KO-
HBOAsALLee K oépasoaaﬂmo L-CBA3HU

Ocesoe
nepexpuBanue

s~AQ
BOAOpOAa

sp3-A0
yrnepoaa

bouxosoe
nepexpuiBalue

Puc. 2.6. OGpasoBaHue 7n-CBA3KH B 3THIEHE 33 CYeT GOKOBOro nepekpbiBa-
uua p-AO.

. n-CBA3bI0 Ha3biBaeTcs CBfi3b, OGpaBOBaHHaH InpH 60KOBOM nepe-

"KpbiBaHHH HerHﬁpHﬂHSOBaHHle p-AO C M2KCHMYMOM MNE€pPEKpbiBaHHSA

no ob6e CTOPOHBI OT MPAMOH, COeAUHSAIOLIEH AApa aTOMOB.

Berpeuaosecs B OpraHHUeCKHX COEHHEHHSIX KpaTHble CBSI3H
ABJSAIOTCA COYETAHHEM O- W N-CBA3ed: NBOHHAas — OJHOH O- H OLHOH
7-, TPOHHAs — OLAHOW O- H ABYX f-CBf3€H.

CBoficTBa KOBaJIEeHTHOH CB$I3H BbIPaXAalOTCA Yepe3 ee KOJHYECT-
BEHHble XApPAKTEPHCTHKH — 3HEpruio, AJNHHY, TMOJAPHOCTb, MONAPH-
3yeMOCTb. ,

Auepraust ceasu npeiactaBasier coGoif 3HEPTHIO, BLIASJSIOULYIOCH
npH ee o0pa3oBaHUH HJH He0O6XOAUMYK /sl pa3belUHEHHS IBYX
CBAAI3AHHLIX ATOMOB. JDHEpPrusi CJOYXHT MepOH MNPOYHOCTH CBHA3H:
yeM GoJbllle 3HEepPTHA, TeM CBsI3b NnpouHee (Taba. 2.3).

JdauHa cBA3H — 3TO pacCTOSIHHE MEXAY LEHTPaMH CBS3aHHBIX
aTomoB. [lBofinasi cBsI3b KOpoye OAHHApHOW, a TpoHHasi — Kopoue
ABoHHOH. [Insi cBA3ell MeXAy aToOMaMH yrJjepoja, HaxoASILLUXCH
B pa3HOM COCTOSIHHH THOpHAH3allHM, XapaKTepHa o0llasi 3aKOHO-
MEPHOCTb — C YBeJHYEHHeM A0JIH S-opbuTanH B TrHOpHAHOH OpOH-
TaJH yMeHbluaeTCs NJHHa cBaA3u. Hanpumep, B psiny coeaHHeHHH

- nponan CH3CH,CHas, npones CH3CH==CHy,, nponus CH3C=CH nnu-
.Ha cBs3n CH3—C cootBerctBenno paBHa 0,154, 0,150 u 0,146 Hm.

MoasphocTs cBA3M 06ycC/OB/JeHa HepPaBHOMEPHbIM pacrpejede-
HHeM (moasipu3audeil) 3JeKTpoHHO# naotHocTH. [loaspHocTs Mode-
KYJbl KOJMHYECTBEHHO OLEHHBAIOT BeJHUYMHOH ee ZUMOJbHOTO MOMEH-
Ta, H3MepsieMOro B. KyJoOH-MeTpax uau paebasix (1 I = 3,4 X
X 1073 Kn-m). M3 AHNONbHBIX MOMEHTOB MOJEKYAbl MOTYT ObiTh
BbIYHCJ/ieHbl AHMOJbHbIE MOMEHTH OTHEAbHBIX CBf3el (cM. Taba. 2.3).
YeM GoJabuie AUMOJbHBI MOMEHT, TeM CBsi3b noJsiphee. [1pHuHHOM
MOJSIPDHOCTH CBSI3H CJYXHT pas/Huue B 3JIeKTPOOTPHLATENbHOCTH
CBAAI3AHHBIX aTOMOB.

DNeKTPOOTPHLATEJbHOCTHL XapakTepuayeT Cnocob-
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Ta6anua 2.3 OCHOBHBE XaPAKTEDPHCTHKH KOBANEHTHBIX CBA3CH

Bua ru6pu- | Sueprua (c - ] i
Csaan iHaauuu aero- qe[:lun),(KEle)E;fms:a JMH?{MCMML ﬂ”&‘g&'?:?m
Ma yriepoia (kkan/maas)' : '
c—C sp? 348(83) 0,1
C=C sp? 620 (148) 01133 8
C=C sp, 814(194) 0,120 0
C—H sp? 414(99) 0,110 0,40
C—H sp* © 435(104) 0107 -
c—oO sp’ 344 (82) 0,143 0,70
C=0 sp’ 708(169) 0,121 2.40
é?—F sp? A73(116) 0,140 1.39
C~_c1 sp’ 331(79) ¢ 0.176 147
— Br sp? 9277 (60) 0,194 1,42
C—1 sp’ 239(57) 0.213 125
C—N s 293(70) 0,147 045
S:E{ sp 260(62) 0.181 0.80
O—H — 460(111) 0,096 151
N-H — 390(93) 0.101 1.31
. — 348(83) 0.130 0.70

" B eaunuuax CH 1 kkan = 4,184 x/|x.

HOCTb aTOMa B MOJIEKYJle YAepPXKHUBATh BaNeHTHble 31eKTpoHbl. C yBe-
JIMYEHUEM 3JIEKTPOOTPULATENLHOCTH aTOMa BO3pacTaeT CTeNeHb CMe-
IEeHHST B €r0 CTOPOHY JIEKTPOHOB CBA3H.

OcHOBbIBAsICh HA 3HAYEHHSIX 3HEPrHM CBsi3eil, aMEepHKAHCKHH XH-
MUK JL.- TloauHr 0peanokun  KOJIHYECTBEHHYIO XdpaKTePUCTHKY
IEKTPOGTPHLLATENBHOCTH aTOMOB (LUIKasaa [Tonuura).

e Kﬂ.nl:éﬁﬂonuur (poa. 1901) — npodeccop Craudopackoro YyHHUBEPCUTETA, OHH

py LWIHX CNEUHANUCTOB B 06JACTH TEOPHH XHMHUECKOro CTpoenus. Psg
ero pa6or MOCBAULEH H3YUEHHIO NPHUHH GOJe3Hell Ha MOJEKYAsIPHOM YpOBHE ya(.)cmeu
HobGeneBckoilt npemun B 061acTH XMMHHA (1954). AxtuBHbii Gopeu 3a MH[.), Jnaypear

Ho6enesckoil npemun mupa (1962) u Mexayn i i
Hetie wps e o ()1970). yHaponHo# Jlenuuckoii nnipemun «3a ykpen-

B wxkane IMoaunra THIIHYHBIE MeTaJgaJbl H 3J1IEMEHTBI-OPraHOTeHbI

pacnosnaraiorcs B CAeAYIOUWHHA pAL 10 B
€JIHYHHe 3JIEKTPOOT -
TeNbHOCTH: povTPHRS

Na Li H S & [ Br Cl N o F
09 10 21 25 25 25 28 30 30 35 40

DJIeKTPOOTPHULATENBHOCT He ABAAETCH abCOMOTHOR KOHCTAHTO
s7eMenTa. OHa 3aBUCHT OT 3@ deKTHBHOrO 3apsisa Anpa, BUAA rHOpH-
ausaunn AO W BAHAHMA 3aMectuTesei. Hanpumep, ‘SJ'IeKTpOO'I‘pH-
UaTeJNbHOCTb aTOMa yrJaepoaad, HaXoAALIerocsi B COCTOSIHMM Sp’- WK
Sp-THODHAM3ALMH Bbille, YeM B COCTOAHHH SP°-THOPUAM3ALMH, UTO
CBSI3aHO C yBe/JUYeHHeM B THOPHAHONA OpOMTANH JOaH s-op6u:rajm.
I1pu nepexone atomos us sp*- B sp’- u nanee B sp-rubpuan3oBaHHoe
COCTOSTHHE MOCTENEHHO YMeHbIUAETCA NPOTSXKEHHOCTb THGPHAHON op-
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6utanu (ocobeHHO B HanpasJeHHd, obecneuuBaiolleM HaHGoJblIee
nepekpbiBatiMe NMPH 06Pa30BAaHHM G-CBSI3H), a 3TO O3HAUaeT, 4TO0 B
TAKOH Ke MOC/]eJ0BaTeNbHOCTH MAaKCHUMYM 3JeKTPOHHOH MJIOTHOCTH
pacrnosaraercsi Bce OJrxXe K #IAPY COOTBETCTBYIOLIETO aTOMA.

B ciyyae HenmoJsipHOA MJIM MPAKTHUECKH HEMOJSIPHOH KOBaJeHT-
HOH CBA3H PA3HOCTb B 3JEKTPOOTPHUATEJNBHOCTH CBfI3AHHBIX ATOMOB
paBHa MM 6aH3Ka K HyJw. C yBeJqHYeHHEM DPA3HOCTH B 3JIEKTPO-
OTPHIIATENLHOCTH BO3pacTaeT nojasApHocTe cBsisu. [lpu pasuoct
no 0,4 ropopaT o caa6o noasipHoi, Gosee 0,5 — CHABHO MOJSIPHOMH
KOBaJleHTHOH cBA3H M Gosnee 2,0 — HoHHO# cBA3M. [losisApHble KOBa-
JleHTHble CBA3H MpPEeAPaclo/ioXeHbl K TETEPOJHTHUECKOMY pPa3pbiBY
(cM. 4.2).

MoaspH3yeMOCTb CBA3M BHIPAXKAETC B CMELIEHHH 3JEKTPOHOB
CBSI3H 110 BJAUSAHHEM BHELIHEro 3JeKTPHYeCKOro mnoJjs, B TOM 4HCje
W apyroit pearupyioweil uactuubl. [lTossipuayemMocTh onpeaensercs
MOABUXKHOCTBIO 3JEKTPOHOB. DJIEKTPOHbl T€M I[10ABHXHee, YeM JaJb-
we OHM HaxoasTcss oT saep. [To noasapH3yeMOCTH R-CBA3b 3HAYM-
TEJIbHO NPEBOCXOAHT G-CBA3b, TAK KAK MAaKCUMYM 3/]€KTPOHHOH MJOT-
HOCTH T-CBSi3M pacrofaraercst AaJblue OT cBA3biBaeMbX siaep. [lo-
NApPU3YeMOCTh B 3HAYHTEJbHOM Mepe OnpejeNseT pPeaKkUHOHHYIO
CMocoGHOCTL MOJIEKYJ MO OTHOLIEHHIO K TMOJSIPHBIM pedreéHTam.

WuaykruBhbiii a¢dekr. Hanuune B Monekye NoJNIAPHOH G-CBA3H
BbI3bIBAET NOJAPH3aUuio OJIHXKANLUIKX ABYX — TpeXx O-CBsA3eid U BeleT
K BO3HHKHOBEHMIO HACTHUHBIX 3apsf0B Ha COCEAHHUX aroMmax.

8 8% 8 8- P - 8- 5+
CHy - CH, — CH, - X CHy « Cllp« CHy — Y
Taxkum 06pa3oM, 3aMeCTHTE/IH BhI3bIBAIOT MOJAPU3AUHIO HE TONb-
KO «CBO€ii», HO U COCeNHHMX G-CBsideli. Tako# B/ nepefayd BJIHUAHUA
ATOMOB Ha3blBaeTcsl MHAYKTHBHbIM M obo3Hauaercs /.

@ UuaykrusHbli 3ddexT — nepeaaua 3JM€KTPOHHOrO BJHAHHMA 3a-
MecTHTeNel MO Ueln O-CBA3EH.

UnayKTHUBHBIE 3¢ dekT u3-3a cn1a6od MOJNAPH3YEMOCTH O-CBA3H
3aTyxaeT yepe3 TPH — ueTklpe CBA3M B Lend. Ero neficTBue HauboJgee

CHJIBLHO TIPOABJSIETCS HAa aToMe yr/iepoaa, COCEJIHEM C TeM, Y KOTOpO-
ro HMQKQIL@?ML Hanpasnenue HHAYKTHBHOTO 3¢dekTa
3aMeCTHTe]sl MpPHHSTO KauyeCTBEHHO OLEHWBATh NYyTeM CpaBHEHWs
C aTOMOM BOAOPOAA, HHAYKTHBHbIA 3(¢eKT KoToporo npuusit 3a 0.
['pacpuuecku neiicTeue [-3dthekTa H306paKaioT CTPETKOH, COBNANAIO-
el ¢ MOMOKEHHeM BaNeHTHOH YepTOUKH M HalpaB/ieHHOH OCTpHeM
_B cTOpOoHY Gosee 3J€KTPOOTPHLATEILHOrO aToMa.

Jamecturens (X), NpPUTATHBAKILKHEA 3JIEKTPOHHYIO [WIOTHOCTD
G-CBSI3M CHJbHee, 4eM aTOM BOAOpO/a, MPOAB/ASEeT OTpH U ATeE J b-
HblH MHAYKTHBHBIH addekt (—I). Takue 3aMeCTHTENH B LEJIOM
CHHIXAIOT 3/J1eKTPOHHYIO MJIOTHOCTb CHCTEMbL H HX HA3bIBAIOT 34EKTPO-
HoakyenToproimu. K HUM OTHOCATCS GOJbIIMHCTBO PYHKUHOHAJIBHD)
rpynn (rajoredst, OH, NO,, COOH u 1p.) H KAaTHOHBI.




vﬂouopﬂo-axuen'ropﬂb;e CBA3H XAapaKTE€pPHbI [AJi KOMIOJAEKCHBIX
COCﬂHHCHHﬁ, HA3bIBAEMBIX TAKX€ NOHOPHO-AKUENTOPHBIMH KOMILJICK-
caMH. B 3aBUCHUMOCTH OT THIIa JAOHOpa, T. €. OT TOro, KakHe 3JIEKTPO-
HbI 0606ILUECTBJASIOTCH, KOMIJIEKChHI KJIaCCHq)HI.alleT KakK n- HJH

Ecan 3amecrurean (Y) no cpaBuenno ¢ aromom BOAOpOAa CMe-
WA€T 3/IEKTPOHHYIO IVIOTHOCTBH G-CBSI3H B CTOpPOHY aToMa yraepona
LUEMH, TO OH NMPOABJIAET MO O XK HTE N bH bl i HHumeBHbﬂ"{p p o
¢ext (+47). Takue 3amecturenn BEAYT K NMOBBIILIEHHIO SHQKTPOH:(?P'I-
TVIOTHOCTH B LleNH M Ha3bIBAIOTCH J4eKTporodonopromu. K ux YHCY . m-KOMIJIeKCH (cMm. 4.4.2).
; ceMHOmoOAAPHAR

OTHOCATCA  afK

HIIbHbIE (MeTl/lJIbexe, STHAbHBIE U T. }1.) rpynnbi Pa3HoBHAHOCTBIO [AOHOPHO-AKUENTOPHOH CBA3H CJYKHT
METAJJIBI H AHHOHBI )
. cBA3b, HaMPHMeEp B HUTpOrpymme.

HHHn-E)nexrpouu._H"OMuMO 9/I€KTPOHOB, YYacTBYIOUIHX B o6pasoBa- 0
i O- M m-CBA3ed, MHOTHE aTOMBl B MoJeKyaax OPraHHYecKHX ' ' M=o R—N/ CemunonspHas
n.aelluﬂeﬂuu HMEIOT Ha BHEUIHEM 3JIEKTPOHHOM YPOBHe HEMoAe/IeHHYIo o R 1 Hau \</— cBA3L
HO[;};TSJIGKTPOHOB, HE HpHHHMaIOUJ,le ydyacTtusa B Oﬁp&SOBaHHH CBA3H i 0 0]
oren C/IAMH HEMNOJe/IeHHbIX Nap 3JEeKTPOHOB (n-anek'rponog) ABJIA- Hutpocoeannenue
4TOMbl as3oTa, KHcaopoja, Cepbl, TaJoreHos.
NH; CH:QH H,C—05: CHyCL: OaxonpemeHHo ¢ 06pa3oBaHMeM KOBA/JEHTHOM CBA3H 3a CYeT HeENOAeNeHHOI
b napbl 3/J€KTPOHOB aTOMa a30Ta Ha CBA3AHHbIX ATOMAaX BO3HHKAIOT MPOTHBOMOMNOX-
AMmMuak Meranon Meranans Xnopmeran : Hble MO 3HAKY 3apAabl. JJEKTPOCTATHYECKOE MPUTHIKEHHE MEXAY HUMH MPHBOAHT
He o K BO3HHKHOBEHHIO HOHHOH cBf3H. PeaynbTHpyioLuee coueTaHHe KOBAJIEHTHOH M HOHHOI
noje/ieHHbie Napbl 3JIEKTPOHOB Hrpaior BaXXHYI0 poJsib B nposis- cBA3eil Ha3biBAETCHA CEMHIONAPHOR CBA3BIO, K?PQ,KTQQ"WMU;;;QE@ CJYXKHT
J€EHHH XHMHYECKHX CBOKHCTB coenHHenuit. B HAaCTHOCTH, OHHU OP L HaAHYHE MPOTHBONONOMKHLIX 33PA0B H2 KOBAJEHTHO CBSI32HHBIX 4 X
. . N TBEeT- o Pt T T T e T
CTBEHHHl 34 CHOC?GHOCTb CO€AHHEHHH BCTynaTh B JOHOPHO-aKuern- 2 ) .
TOpHOE B3auMoaeicTBHE. : 2.2.3. BopopoaHbie cBA3H
' vl ] o
i Artom BoAOpOaLa, CBA3AHHBIH C CHJABHO 3JIEKTPOOTpHLATEJbHBIM

3/1€MeHTOM (a30TOM, KHCJI0pPOJAOM, (GTOpPOM M JAp.), 3JEKTPOHHO-
. Ae¢HUHTeH H CrocoGeH B3aHMOJEHCTBOBATb C HEMOJeJeHHOH mnapoi
3JIeKTPOHOB [APYrOro CHJIbHO 3JEKTPOOTPHULATENBHOTO aTOMAa 3TOi XKe

nyTh 06pa3oBaHHS KoOBaJe H .
p HTHOH CBfA3H. KoBajeHTHas cBg3p MOXeT WK IpYrofi Mo/ekyJabl. B peayibrare BO3HHKaeT BOLOpPOAH A
CBfI3b, AABJIAIOILASICS PA3HOBUIHOCTbIO JOHOPHO-AKLENTOPHOH CRSI3H.

325330125!33%@1 NpH B3aHMONEHCTBHH 3aMOJIHEHHO MBYX3JI€KTpPOH-
OpOHTAJNIH OAHOrQ aTo i :
p6H; 1 Ma (noHopa) c BaKaHTHOH OpPGHTA/blo I'paduueckn BomoponHaa cBsizb 0603HAYaeTCH TPeMs TOUKAMH.

Apyroro atoma (akuentopa). [{oHopamu CITYXaT COeNHHEHHS, CO-
b

2.2.2, Ilouopuo-axuen'ropnue CBAI3H

IlepekpuiBanue npyx ONHOSJIEKTPOHHBIX AOQ — He eNHHCTBeHHBIN

xepxaiHe JH60 Op6HTaNH ¢ Hemo i i :
IEJE€HHOH 11 o v
JAHGO n'MO h aPOH 3ﬂeKTPOHOB, = —QO—H""" :o< —Q0—H""" :O=C< _o_H . -»- N —
@ KoBaseutnas csssb, o6pa :
OHOTO H3 NapTHepOB n,o CB‘;IS/I),,KI)JI:IL:b?;:e:CaH ?ggonﬁgbl SﬂeKTPOHo“B : . Oueprus BoNOpoAHOk cBa3u HeBeauka (10—40 kllx/mMoab) # B
HJIH KOOpAHHAUHOHHOI. PHO-aKuenTopHoi, OCHOBHOM ONpefesieTcsi 3JeKTPOCTATHUECKHM B3aHMOLEHCTBHEM.
u ~ MexxMoseKynsipHble BOJOPOJHbIE CBSA3H OGYCJOBAHBAIOT ACCOLHA-

LHIO OpPraHHYecKHX COeJHHEeHHH, HanpHMep CIMPTOB.

Aowop Anuentop
T H | | ¢ -

napa R—pN: . HY'Clm — R—L_ o :
3nexTpoHos r‘ : {\l ’ 4
H M :
R, N N OH
O—H O—H - 0—H |
i, Cx
Nepenunmin Xnopug Lo 41 \Q
amuH -~ S ) } o ) Accouuauuu. MOfeRyn cnupTta /H
O6pasopas . i 0
p WaAcs NOHOPHO-AKUENTOPHASH CBA3b OTAHYACTCH TONb. Hx R\ H\
. ‘ Q—H =+ :Q—H - 0—H Canuuunosan kucnora

KO cnocoom 06pa3OBaHHﬂ; 1o cBolicTBam oHa OlHHAKOBAa ¢ OCTaJfb-
HbIMH KOBa/NleHTHLIMH CBA35IMH. ATOM-IIOHOP MMpH 3TOM npn06pe1‘ae‘r

NON0XKHuTeNbHBIA 3apsg.
l‘u,qpa'rauuu MONEGHYN CNUpTA
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Boxoponnbie cBasu Bangor na dusnueckue (TemMneparypel Kume-
HA W NJaBJIeHHs], BA3KOCTD, CIIEKTPAIbHbIE XapaKTEPHCTHKH) M XH-
MHYeCKHe (KHCJIOTHO-OCHOBHbIE) CBOHCTBA COEIHHEHMH. Tak, temne-
patypa kunenus sranona C;HsOH (78,3 °C) 3naumtesbio Bbime,
HEM y MMEIOLLEro OAMHAKOBYIO C HHM MOJIEKYISIDHYIO MacCy auMme-
TunoBoro s¢upa CH3OCH;3 (—24°C), ne aCCOLHHPOBAHKOTO 3a CYeT
BOAOpOANbIX CBfA3eH. OpraHHyeckHe COELHHEHUS MOrYT B3auMofeii-
CTBOBATL C PACTBOPHTEJIEM, T.€. CONBBATHPOBATLCH, 33 CUET MEXK-
MOJIEKYISIPHLIX BOLOPOARBIX cBA3ed. Hanpumep, B BogHom pacTBope
NPOHCXOAUT THAPATALMUS CHHPTOB.

Bonoposnnbie cBsian MoryT 6uTH u BHYTPUMOJIEKYAsipHbIMU. Hasu-
YHE TaKOH CBSI3H B CaJHUH/IOBOH KMC/IOTE MPUBOAUT K MOBHILIEHHIO
€€ KHCJOTHOCTH. ,

Bonoponubie cBasu urpaor paxuywo poib B OPMHPOBAHHH TPO-
CTPAHCTBEHHOH CTPYKTYDhl BLICOKOMONEKYASIPHBIX COEAHHEHHH —

6eJIKoB, MoJHCaxapHIoB, HYKJIEHHOBbIX KHcaoT (cM. 11.3; 12.3.1:
13.2).

2.3. CONPSI)KEHHE H APOMATHYHOCTD

KoBanentnas cBsiab Moxker 6bITh J10KAaTH30BAHHON H L€710KANH3O-
BaHHOH. JIOKa/H30BaHHOH HA3bIBAIOT CBS3b, 3JIEKTPOHBL KOTOPOIi
MOACJNEHbl MEXAY /[BYMsl sApaMH CBS3biBaeMbiX aToOMOB. B Tex
Cy4dsiX, KOrla S.MEKTPOHbI CBA3M MOfENEHbI Gojee ueM Mex iy
AByMs fApaMH, FOBOPAT O [€J0KaJH3IOBAHHON CBS3H.

o [_l,enpxanusoaaﬂnaﬂ CBAi3b — KOBaJieHTHasa CBsi3b, MOJIEKYyJdApHas

OpOHTANL KOTOPOH OXBATHBACT BT X—ATOMOB..
[lenoxa.nmoaaﬂnble CBSI3H MPAKTHYECKH BCErga sIBJAAIOTCH fi-CBSI-
3amMu. Onwu XapaKTepHbl AJda CONPAXEHHDbIX CHCTCM—COQ}IHHGHH&,

COAEpKAWNX KpaTHEbIe CBA3H, OTAEJEHHbIE OAHOH ﬂpOCTOﬁ CBAI3bIO
oT SOCED.HSFO dTOMa, UMeEKWEero p-OpGHTaJIb.

= 2 ! 9 2 i 2 f 2
Hy C:_CH ;—CszcHQ Hy C:|C_CH SCH, Hy C=cH ~cH ZcH —cH ZcHs

Byraguen-1,3 UNaonpen lexcarpuen-1,3,5
2.1 20
HQ C=CH- C\H H2 C=CH -Cc=N
Axponeun AHPHAOHATPUN BeHaon

O
O e //
4 ’ N H CH3—C\ -
CH3—‘ N 2 o
N Ho
Auetamna AHnnnu AyeTar-nou

HC=C H C Hy H,C=C H-C H, H,C=C H~C Hy

ANNUN-HATMOH ANAKN-AHNOH Annann-paguian

B 3THX cHCTEMaX OCYILECTBASETCS OCOObIA BHUA BJIMSHHA aTo-
MOB — cORpsKeHHe. YuacIByjoulHe B CONpPSXKEHHH neg;m}
Hble p-Op6HTaJM _MOLYT [PHHAAJNEKATh JUGO ABYM g dee n-cad.
m OfHOMY aToMy ¢ p-opbutanbio. B co 2 i
¢ “ITHMPAsTHIAITTCI-CONPAKEHHe W P,Ti-CONPSKEHHE. nprBe:
JEHHbIX . HHXK€ TMPHMepax CONpsi)KeHHble CHCTEMbl B COEJHHEHHAX

BblgeJseHbl [IBETOM. . )
Cucrema COMpAXKEHUA MOXKeT 6bITh OTKPbITOH HJH 3aMKHYTOH

H COAEpXKaTbh HE TOJbKO aTOMbI yrjaepojaa, HO H TeTEPOATOMBbL.

2.3.1. CHcTeMBI C OTKPHITOK LENbI0 CONPSIXKEHHSA

n,n-Conpaxenne. [TpocTeiiinnM npeacTaBUTeIeM n,n-cong,q?o/cgr)t-
HbLX cucTem ¢ yeaepooxol yensio ciyxut 6ytaanen-1,3 (puc. 2. - 3).
[To nanubiM 3nekTpoHorpadun (cM. 15.4) Bce artoMmbl erlneg}KxéT
H BOJOPOAA M, C/IEAOBATeNbHO, BCE O-CBA3M B erg MOJIeKy:):e e
B OJHOH MJ0CKOCTH, 06pa3ysl MJIOCKHH O-CKeJeT. ce6aT0M o)lga}mble
1a HaXOASITCH B COCTOAHMA sp?-ru6puansauuu. Herubpuans

p-AO KaxXJ0ro aroma yrJepoaa pacnoioKEHbI neprnenankKyJisapHO

MJOCKOCTH O-CKeJeTa W MapaJjiebHO ApPYyr Apyry, 4ToO ‘ﬂBJ'lﬂeTC?
HEO6XOAHMM YCNOBHEM /ISl HX NMEPEKPbIBAHHA. Hepepr_m’anne npo
ucxomnt mexay p-AO C-1 u C-2, C-3 n C-4, a Takmwe MEXLY

"p-AO C-2 u C-3 (puc. 2.7, 6). B pesyaprare oGpasyercs OXBaThl-

Balollasl yeThipe aToMa yriepojia eiHHas K-CUCTEMa, T. €. BO3HHKaeT
IEJI0KAH30BaHHAR KOBaJsleHTHas CBA3b (pHc. 2.7, B). .

3710 HAXOAUT OTpa’KEHHE B MU3MEHEHHH [JVIHH CBsi3eH B Moqegyne.
Jauba cesizn C-1—C-2, a takxke C-3—C-4, B Gyraauene-l, H:(-)
‘CKOIbKO yBesinueHa, a pacctosiine mexay C-2 C-3 yKopoquC%OT.
CPaBHEHHI0 C OGLIYHLIMH NBOHHBIMH H OJHHAPHBIMH CBA3AMH 00T
BETCTBEHHO, T.e€. MpPOLUECC [eJ0KaJH3alUMH 3/€KTPOHOB MPUBOA
K BbipaBHHBAHHIO AJMH CBfA3€H.
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Puc. 2.7. Atomuo-op6uransbuas mogeab 6yraguena-|,3. OGbACHeHHe B Tek-
cTe. ‘

YraeBonopoab ¢ GOJBIINM YMCJIOM CONPSIKEHHBIX ABOMHBIX CBS-
3el pacnpocTpaHeHbl B pacTHTeNbHOM Mupe. K HUM oTHocsiTes,
HanpiMep, KapoTHHb, 00yClIOBIMBAIOLIHE OKPAaCKy MOPKOBH,
TOMAatoB U T. 0. (cM. 14.2.1).

Cuctema conpsxKeHUst MOXKeET BKIIOYATh H FeTepoaTOMbI. [Tpume-
POM T, T-CONPANCEHHbLY CUCTEM C 2€TepOATOMOM 8 yeni MOTYT Cay-
XUTb @, P-HeHacHIleHHbie KapPGOHHIbHble coenuHeHusi. Hanpumep,
B HX npocrefiuem npeactaButeie akposdenHe CHy—CH—CH=0
uenb CONpsiKeHMs BKJIOUAET TPH Sp°-THOPHAN3OBAHHBIX aTOMa yrie-
poaa u aTOM KHCIOPOAA, KaX[bIH W3 KOTOPbIX BHOCHT B €IHHYIO
N-CHCTEMY N0 ORHOMY p-3J€KTPOHY.

p.n-Conpnxkenue. B p,q-conpasennoix cuctemax ¢ yerepodnod
4envio CONpsKEHHE MOXKET OCYUIECTBJAATHCSH MPH HANMYHH DPSHAOM
C T-CBA3bI0 aTOMa YIJIEpPOAA C HEerHGPHAH30BAHHOH p-opGHTANBIO.
OueBHAHO, UTO TAKHMH CHCTEMAMH He MOrYT ObiTb HeHTpaJbHbie
MOJIEKY/Ibl, 8 MOTYT TOJIbKO MPOMEXYTOUHbIE YACTHLEl — Kap6aHHO-
Hbi, KapOOKaTHOHbI, CBOGONHbIC pafMKalbl, HANPHMEp AJIHJIbHON
CTPYKTYPHI. (

B anaun-annone CHo=CH-—CHi sp?-ru6puausoBantbiii atom
yraepona C-3 nocrasiser B 0GLLYIO CONPsIKEHHYIO CHCTEMY BA 31€KT-
poHa, B anaunbHoM paaukane CHs—=CH—CHj — onuH, a B a/diuinb-
Hom kKapGokatuone CHy=CH—CHZ He nocraBasier HH ogHoro.
B pesysbrate npu nepekpbiBanun p-AO Tpex sp*-ru6pUAM30BAHHBIX
aTOMOB yrjiepoia 06pasyeTcsi NeJOKaiu30BaHHAs TPeXUEHTPOBas
CBfi3b, cojepiKailasi ueTbipe (B KapGaHuoue), Tpu (B cBOGOAHOM
panukane) ¥ ABa (B KapGOKAaTHOHE) 3/€KTPOHA COOTBETCTBEHHO.

DopmansHo atoM C-3 B aNJMJI-KAaTHOHE HeCeT MOJMOMKHUTeNbHBbI

3apsii, B a/JIHJIbHPM pajiMKaJjle — HECIapeHHbI J/JeKTPOH, a B aJj- -

JIW/1-aHHOHE — OTPHLATE/bHBIH 3apsifl. B N1eHCTBUTENBHOCTH B TaKuX
COMPsIKEHHbIX CHCPEMaX HMEeT MeCTO JeloKanu3auus (paccpemoro-
YeHHe) 3JEKTPOHHOM MJOTHOCTH, UTO MNPUBOAMT K BBIPABHUBAHHIO
cBsa3edl u 3apanos] Atombi yriepona C-1 u C-3 B a/IHABHBIX CHCTe-
Max paBHoueHHbl. HanpuMep, B annun-kaTuone Kakapili M3 HHX
HeceT MONOKHTENbHbIA 3apsil +'/y W CBA3aH MOMYTOPHOH CBS3bIO
¢ atomoM yrJaepona C-2.

Iasi rpagpnyeckoro oTo6parKkeHns pesybTaToB CONPSIKEHUS npu-
MEHAIOT pa3/iHiHble CNOCOGLI: a) NOKa3biBalOT HalpaBJeHHe CMelle-
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HUSA T-3JIEKTPOHHOI MJIOTHOCTH M3QTHYTOH CTpe/iKoH, 6) CONpsKeH-

HYIO CHCTEMY 3aKJI04aloT B GUrypHyio CKOGKY, Hajl KOTOPOH yKasbl-
BAIOT 3apsjl MM HeCNapeHHbiil 3JEKTPOH, a AeJOKaJIH30BAHHYIO

cBfA3b 0003HAYAIOT NYHKTHPOM.

+

1 2 3 —
CHQ=—@CH5  CHg=CH=CHy ~
b a 6

' Anann-vaTHou

‘ = Mo UG -
L2 M o o

CHy=CH—CHq CHo=*CH==CH» ey 1’/( 5:“4‘7“7}4

a 6

ANNMA-aHHOH ) C,J-l}/‘
.
i/

CHo=CH—CHa CHg==CH=CHgq /

a 6 .

AnnunoHuA CBOGOAHLIA paauKan

TakuM 06pa3oM, CONPSIKEHHE MOXKET MPUBOIHTH K CYLIECTBEHHO-
My OTJIMUMIO B pacnpejeleHHH 3JEeKTPOHHOH NJIOTHOCTH B peasibHbIX
CTPYKTYpax Mo CPABHEHUIO CO CTPYKTYpPaMH, H306paxKaeMbiMH OObIY-,
HBIMH (pOpMYJaMH CTPOEHHA.

@ Conpsixenne (Me30MepHsl, OT rped. Mmesos — CpeI!:HHH) — fIB- (
JleHHe BbIDaBHUBAHMSl CBfi3edl W 3apfJ0B B pealbHOH MOJEKyJse
(4acTHle) N0 CPaBHEHHIO C HAEAJbHOH, HO HECYLIECTBYIOLIEH CTPYK- ,

Typo#l.

Teopus peaonanca. Cornacuo stoii Teopun (/1. Tloanur, k. Yanann)
peasbHan MO/EKyna WM YaCTHUA ONMHCLIBAETCH HaGOPOM OlpefelIenitbiX, TaK Hadbl-
BAEMbIX PE3OHAHCHBL X CTPYKTYP, KOTOPbE OTJHYAKTCA APYr OT Apyra

TOJIbKO pacnpeaeseHnem 3Je€KTPOHOB. . . \
B CONpAXEHHbIX CHCTEMAx OCHOBHOH BKaaa B pe30HdNCHbIH FHﬁpMLL BHOCHT

CTPYKTYpbl C PasiuuHbiM PacnpeeseHHeM J-3/eKTPOHHOR MJOTHOCTH (ABYCTOPOHHAR
CTpenKa, CBA3LIBAIOWAN 3TH CTPYKTYPbl, ABJSIETCH CHEUHANbHLIM CHMBOJIOM TEOPHH
)

pe3oHaHca).

CH,;—=CH—CH{ - TCH,—CH=CH,

AANMA-KATHOH

CHyp==CH—CHj +» "CH,—CH=CH,

ANANA-aHHOH

CH»=CH—CHj} «» ‘CH;—CH=CH,

Ananabnblii cBoOGOAHBIE paanKan

[peaesbHbie (TpatiuHble) CTPYKTYPb! B JAEHCTBHTELIIOCTH HE CYULECTBYIOT. Oxn-
HAKO OHM B TOW WJH HMHOH CTEMeHH «BHOCAT BKAaJd» B peajbHoe pacnpefesexue
3/IEKTPOKHOA [AOTHOCTH B MoOJeKyJe (4acTuue), KOTOPYid TfpeAcTaBAsioT B BHAE
PE30HAHCHOTO MHOPHAA, IIOAYUHAIOUIETOCH [TYTEM HANOXKENHS (CYNepIO3HitH) npejelib-
HbIX CTPYKTYP.
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[pencrasurenamu p, n-conpancennsix cucrem c 2eTepoaTomMom
6 yenu MOTYT CAYXWFb COENMHEHHS, cojepKaluue CTPYKTYPHBIH
¢parment —CH=CH—X, rge X — reTepoaToM, HMeILLHHE Henoje-
AeHHylo napy saektpoHoB (Cl, O, N u ap.). K uum oTHocsitcs
BHHHJ/IOBbIE 3QHUPBI, B YAaCTHOCTH BHHHAMETHAOBBI 3hHUp, U BHHHJ-
rajoreHuabl, Hanpumep BuHHAXA0puA CHy=CH—Cl. B Mosek Jaax
KOTOPBIX OCYLUECTBJIAETCS CONPSKEHHE ABOHHON CBS3H o p«ogﬁu-
Ta/blo rerepoatoma. [leoKanu3oBaHHasi TPeXUEHTPOBas CBH3b 06-
pa3yercs nyTem mnepekpbiBaHHs ABYX p-AO spg-rh6pm1usoaaﬂub1x

S;E&?B yrnepona u oaHo# p-AO rerepoatoma ¢ Napo# n-3neKr-

CHy=CH—0—CH,
Bununmetunoswiin adup

Oﬁgae,OoBaHue 4HaJOrM4HON CBA3H HMeEET MeCTO B aMMIHOIN rpym-
ge GeJ]KO(B )(—C—MN<”—3)83>X:WOM CTPYKTYPHOM ¢parMeHTe MNenTHAOB
nroma e ow. 11.3). WjHas Tpynna BK/IOYaeT JBa rerepo-
anoma ~ aor H”)Kuecn:gorlll., B p,n-conpsixkenuu B Heit y4acTByioT,

2 HXE HA TIpuMepe aueTaMHaad, M-3JAKTPOHBI MOS-
PM30BAHHOH N1BOHHOH CBAI3H KAPGOHHABLHON TPYNMNbI M A-31€KTPOHBI

aToMma asora.

4 Y
CHS_Q\r?\] CHa—C<N - CH3—C/\
H b
2 Ha NH,

AueTamna

K coaepxawum rerepoaromui COMPSIXKEHHBbIM CHCTEMAaM C MoJ-
HOCTBIO BbIpDaABHEHHbLIMH CBSA3SAMU H 3apsaaaMHu OTHOCHATCH OT Hiua-
TENbHO 3apaKeHHble 4dCTHIbLI, HANPUMEp ALEeTaT-HOH W Kapﬁ%u'w-
HOH. lesoKa/H30BaHHAs CBH3b B HHX BKJO4aetr p-AQ aTon‘«oa

0 0

4 7 Py 0-
CH3—C_~ CHa—Ci\ }- CH3—C/ - CHs—C/
Auetar-uoH
O [o) -
N 7 / 0 0"
O—C\A\ e C/ ~— O=C/ —~— "O—C/
o No- No- o

Hap6onar-uon

kucaopora M p-AO CBA3aHHOTO ¢ HHUM . Sp’-THOPHAN3OBAHHOTO
aroMa yrjepoaa.
paCCMOTpHM Ha [MpuMepe Ol'lMCZiHHle BbllIE HOHOB M CBOGOAHOTO paauKana

' anNdMABHOrO THNA, a TaKXe auerar- H KapGOHaT-HOHOB NOopsAA0K oOnpeieneHns

$opMaNbHOrO 3apsiia Ha KOHKPeTHOM artome.” [lnsi 3TOro CpPaBHHM YHCAO BalleHTHBIX
3NEKTPOHOB, TPHHAAAEKAUIHX AAHHOMY aTOMy B TaKoil uacCTHUe (MM MONEKyJe),
C uYMCJOM BAJEHTHbIX 3/NEKTPOHOB CBOGOAHOrO aTtoMa (T.€. YuYHTLIBAETCS OAHH H3
ABYX 3JIEKTPOHOB KOBAJEHTHOH CBA3H M BCE HECNapeHHble 3/1eKTPoHbt). Ecin 3Tu
yucJa pasHbl, TO HopMalbHBIH 3apal PaBeH HYJO; €Cld HA €JHHULY MEHblIe —

+1, Ha eaumnuuy Goabme — —1 u 1.4 Hanpumep, atom C-3 B aniui-KaTHOHe
HeceT QopManbibil 3apan +1, a B aueraT-uoHe aTOM KHCA0POAA, CBA3AHHBIA ¢
aTOMOM yIJepofa OAMHAPHOH CBA3bIO, HeceT 3apsi —I, ABOHHOA CBA3LIO -— 0.

YcToiunBOCTb CONMpPAXKeHHbX cHcTem. O6pasoBaHHe CONMPsKEHHOH
CHCTEMbl — 3HEpPreTHUeCKH BLITOJAHbIH NPOLECC, TAK KakK NpH 3ITOM
YBENHUMBACTCH CTeNeHb MepeKphiBaHusl OpOMTaNell ¥ [POHCXOAHT
AefoKadu3auus (paccpeporoueHue) p-snexTpoHoB. Ilosromy conpsi-
XKeHHble CHCTeMbl 00JafaioT [MOBBIIIEHHOH TepMOJAHHAMHYECKO#
YCTOHUMBQCTI0. OHUM CONEPIKAT MEHbINHI 3anac BHyTpeHHe#H SHepruu
W™B OCHOBHOM COCTOSIHMM 3aHMMaIOT 0oJiee HU3KHH 3HEPreTHYecKHi
YPOBEHb [0 CPABHEHHIO C HeCONpsixKeHHbIMH cHcTemamu. [1o pasuuue
3THX yPOBHeH MOXHO KOJIHYECTBEHHO OLUEHHUTb CTeNneHb TePMOAHHA-
MHYECKO# YyCTOHUHBOCTH CONPSIXKEHHOTO COEJAMHEHHs, T.€. ero dHep-
euto conpaxcenus (3Hepruto aenokanusauuu). Iasa Gyraauena-1,3
OHa HeBeJHKa M cocTaBasier okono 15 kJx/monb. C yBenHueHHem
JAJIMHBI COMPSAXEHHOH LleMy 3HEPrus CONpAXKEHHs H, COOTBETCTBEHHO,
TePMOJMHAMHYECKasA YCTOHYUBOCTb COEIMHEHHUs] BO3PacTdloT.

2.3.2. CHcTeMbl ¢ 3aMKHYTOH LENbI0 CONPAXKEHHSA

CpenHr UMKJIHYECKHX COMPSIXKEHHBIX CHCTEM HaWOO/NBILIMH HHTepec
NpeACTaBAsieT Pynna COeAHHEHHHl, OTJIMUHTENbHOH 4epTOi KOTOPHIX
ABSIETCS MOBLIIIEHHAs] TePMOAHHAMHUECKasi yCTOHYHBOCTb MO CpaB-
HEHHIO C CONMPSIKEHHbIMH OTKPBITBIMH CHCTeMaMu. IJTH COeLMHEHHS
0o61aaloT U APYrMMH OCOOBLIMH CBOMCTBAMM, COBOKYMHOCTH KOTODBIX
06beHHAIOT OOILUM MOHATHEM apoMaTHyHocTH. K HMM, B mepBylo
odYepeslb, OTHOCHTCSl CIIOCOGHOCTb TAKHX (OPMaJbHO HEHACHIILEHHbIX
COe/IMHEHHI BCTYMAaTh B pPeaKUHH 3aMELIEHHs, a4 He NPHCOeJHHEHHH,
YCTOHUMBOCTh K JAEHCTBMIO OKHC/IHTeNelt W TemnepaTypbi. Llnkasl
3THX CHUCTEM M0 XHMHUYECKOMY CTPOEHHI0 MOryT ObiTb TOJbKO YrJje-
POAHBIMU (apeHbl ¥ MX NPOU3BOLHbIE) HJIH COAEPXKATH ellle rerepo-
aToMbl (reTepolUMKIHUYECKHe COeNHHEHHA), H B HHUX MOXeET OoCy-
LIECTBJATBCH KaK T, -, TaK H p, f-CONPAKEHHE.

Apesbl W HX npousBogHble. OCOGEHHOCTH 3J€KTPOHHOIO CTPOEHHS
apoMaTHYECKHX YrJeBOLOPOAOB (apeHoB) HanGosiee HarJIsgAHO NPOsAB-
JRIOTCH B aToMHO-op6uTa/nbHOi Moienu GeHsosna. Kapkac GeH3ona
06pasyloT LiecTh Sp2-rMGPHAH30BaHHBIX aToMOB yraepona. Bcee
c-ceasn (C—C u C—H) nexar B oaHolt maockocTh. Ilectb He-
ru6puaAn30BaHHbIX p-AO pacnosoxeHbl NePreHAHKYISIPHO MJIOCKOCTH
MOJEKy/ibl M napannenbHo Apyr Apyry (puc. 2.8, a). Kaxnas
p-AO B paBHOH CTEMeHH MOXET NepeKpbiBATbCS C JABYMSI COCELHHMH
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Puc. 2.8. Atomno-opGuTanbHasn mofenb Genzona. O6bsicCHeHHE B TEKCTE.

p-AO. B pesynabraTe TaKoro nepeKpbiBaHHsi BO3HHKAeT eAHHAs
AeNOKa/IH30BAHHAA N-CHCTEMA, HAnGOMbIIAN 3NEKTPOHHAS MJIOTHOCTh
B KOTOPOH HAXOAMTCS HaJ W NOJA IJIOCKOCTbIO O-CKEJETa M OXBAThl-
BaeT BCe aTOMbl yraepofa uuknia (puc. 2.8, 6). m-dneKTpoHHas
IVIOTHOCTb PaBHOMEPHO pacnpefeneHa Mo BCEH UMKIMYECKOH CHCTe-
Me, 4TO 0603HauaeTcsi KPYKKOM BHYTPH umkaa (puc. 2.8, B). Bce
CBA3W MeXJ]y aTOMaMH Yrjepofa B O€H30JbHOM KOJblE HMEIT
OLMHAKOBYIO [IHHY (0,139 uM), npoMeXyTOUHYID MeXIy AJNHHAMH
OJMHApPHON! W NBONHON CBA3eH.

B o6uiem cnyuae, Kak yCT4HOBHJ Ha OCHOBAZHHH KBAHTOBOMEXa-
HHUECKHX pacueroB HemenkHd ou3suk 3. Xwokkeas (1931), aas
006pa3oBaHUsl TaKHX CTAGHIbHBIX MOJIEKYJ] HEo6XOAHMO, uTOGhI
MJIOCKasl UMK/IHUECKan CHCTeMa colepxkana (4n + 2) m-37eKTPOHOB,
raien=1,2,3 u 1. 4 (npaBuio Xiokkens). C y4eTOM 3THX AAHHbIX
MOXHO KOHKPETH3HPOBATb MOHATHE aPOMATHYHOCTH. -
@ CoeauHeHne apoMaTHUHO, €CIH OHO MMEeT MAOCKHi 3aMKHYThIf
UMK W CONPSDKEHHYI0 N-3JEKTPOHHYIO CHCTEMY, OXBaThLIBAIOULYIO
BCe aTOMbl LHKJIa H comepKawmyw (4n+2) m-3/1eKTPOHOB.

HpaBHJ’IO XoKKelst NPpHMEHHMO K JIO6LIM  TJIOCKHM KOHJ€HCH-
POBAHHBLIM CHCTEMAaM, B KOTOPbIX HET aTOMOB, SIBJSKILHXCH 06GILUMU
6osee uem Aaf ABYX LIUKJIOB. HOSTOMy TaKHe COeJHHEHHS C KOHJEeH-

Hagrannu
10 Tt-anenTpoHaB (n=9)
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CApOBaHHBIMH GEH3O/MbHBIMH sAPaMH, KaK HadTaius ¥ Jpyrae
(cM. 5.3.2), oTBeYalOT KPUTEPHAM apOMATHUHOCTH. '

B HacTosiiee BpeMs B CBSI3H C LUIHPOKHM BHEAPEHHEM (PH3HKO-
XHMHUECKHX METO4OB MNOSBHJIACh BO3MOXHOCTb 3KCNEPHMEHTAJbHO
yCTaHABJIMBATh HalH4Ke aPOMATHYECKOro Xapakrepa hio crnoco6HoOCTH

| COeNMHEHHS YepXHBaTh MHAYLHPOBAHHBIA KONbIUEBOH TOK. 3ITO

OCYLIECTBJAKT C NOMOLIBIO METOAA sePHO-MArHMTHOrO pe3oHaHCa
(cm. 15.3.3). ’

MeTepouHKAMYECKHE APOMATHYECKHE COelMHeHHs. B psaay sTux
coelMHeHHi BceTpeuatoTca o6a BMAa CONpPsIXKEHHA — T,7t- K p,Jt-
conpsXeHHe.

n, n-ConpsokeHne XapaKkTepHO il (MeCTHYJNEHHBIX e
TePOUNKNOB ~C ONHMM HJIM_HECKOJbKUMH TeTePOATOMAMH.
TTpocTefwim UX NpeacTaBHTeJeM SIBJACTCA MU DU AMH, COLep-
KalMi B LIHKJe OJHH aTOM a30Ta.

ATOM a30Ta HAXOAMTCS B COCTOSHMM Sp’-ruGpuin3alun (nBe
u3 Tpex sp’-ru6pHaHbIX opbuTaneli o6pasyioT o-cBsizn). OH nocras-
AsieT B ApOMAaTHUECKHid ceKcTeT OfHMH p-3nektpod. Henonenennas
napa 3JeKTPOHOB Ha sp’-rubpuaHoii opbutanan 06ycNOBINBAET
CBOMCTBA NMHPHAMHA Kak ocHoBaHua (cu. 10.3). AToM a3oTa ¢ TakuM
3NEKTPOHHBIM CTPOEHHEM TPHHATO Ha3bBaTh nupuOuUHOBbiM (PHC.
2.9). ‘

B pesyabrare GoJblueii 3/1€KTPOOTPHLATENLHOCTH MO CPABHEHHIO
C aTOMOM YrJepoAa NHPHIHHOBbIH ATOM a30Ta MOHHMMKAET 3JEKTPOH-
HYl0 NJOTHOCTH Ha aToOMax yrJepoja apoMaTHYecKoro  KOJbua.
IMosromy cHcTeMbl ¢_(HPHAHHOBBLIM aTOMOM a30Ta Ha3bIBAIOT T-He-
docraroussimy  (7-3M€KTPOHHO-AedHUMTHBIMY) . Kpome mHpHIHHA,
NPHMEPOM TaKHX CHCTEM CAYKHT NHDHMMHAHMH, COLEpXKAlIKK
JBa MHPHIMHOBLIX aToma asoTa (cM. 10.4).

p. n-ConpsiKeHHe OCYIECTBIACTCS B NATHUYJNEHHbBX TeTe-
'"POLHKJ aXx C aroMaMu asoTa, KHCJ0poaa, Cepshl. JloBosibHO yacTo
B COCTaBe GHONOrHYeCKH 3HatdUMbIX COEAHHEHHH BCTpeuaercs rerepo-
LKA € OJHAM aTOMOM a30Ta — N M D P OJI.

B nuppoJsie oT aToMa a30Ta B apOMaTHYECKHH CEKCTeT BKJIOYaeT-
Csl HAXOASLAACH HAa HernGpHAM30BaHHOM p-opOuTaLu HemojeNeHHas
napa _3JekTpoHoB. TpH 3/eKTpOHA Ha sp®-ru6puAHBIX _opfuTansix
y4acTBylOT B 0Gpa3OBaHHH TpeX 0-CBsdedl. ATOM a30Ta B TakoM
3]EKTPOHHOM COCTOSIHMH [OJY4YHN Ha3BaHWe nuppoAbHO20 (pHC.
2.10). T

LlecTuanekTpoHHoe 06/1aKO B NHPposie /1eJ0KalH30BaHO Ha NATH
aToMax LMKJa, MO3TOMY MHPPOJ MPeACTaBAsieT coBoi m-u3boiTOUHYIO
CHCTEMY. . ,

B dypaHe M THO(EeHE apOMaTHYECKHH CEKCTeT TaKXe
BK/MIOUAET HeMOJEJEeHHYI0 Napy 3JeKTPOHOB Heru6pHaM30BaHHOH
p-AO Kucnopoja W cepsl cooTBeTcTBeHHO. B mMuaasone jBa
aToMa a30Ta BHOCAT Pa3Hblil BKIaj B o6pa3oBaHHe [€J0KaNM30BaH-
HOTO 3JEKTPOHHOro o06JaKa: NHPPONbHbIA aToM a30Ta IM0CTaB-
JAfieT Napy n-3JeKTPOHOB, a MHPHAMHOBBIA — OAHH  P-3JIEKT-
POH.
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p-3nextpon. axoaf-

WA B POMATHYECKHI '
COKCTET NuPHAWHE 2p +

|
KN $p?-A0 “

Mupraun Mupnannosui atom asora

Puc. 2.9. Pacnpenenenne 51eKTPOHOB NMHPUAHHOBOrO atoMa a30Ta Mo Op6H-

TaJIfAM.

B tom W apyrom atome 3MeKTPOHBI HAXOAATCS HAa HErHGPHAM30-
BaHHbIx p-AQ. :

|

H

dypan Tnoden Wmnpason

ApomaTtuueckuM XapaktepoM 06/iafaer Takke NypPHH (CM.
10.5), npencraBasiounit co60i KOHAEHCHPOBAHHYIO CHCTEMY H3 ABYX
reTepoUHKIOB — NHPHMHUIHHA H HMHAa304a. JlenokKaan3oBaHHOe
37IeKTPOHHOE 06/1aK0 B NypuHe BKAO4YaeT 10m-31eKTPOHOB.

p-BnenTpoHs. BXOAR-
WwHe B ADOMATHYECKAR

cencTerT nuppona o 2 ?

sp2-AO p-AO

|
H

Muppon MupponaHwi arow aaora

Puc. 2.10. Pacnpeniesienne 31eKTPOHOB MHPPOJLHOTO aTOMa a30Ta M0 OP6H-
TaasAM.
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Mnpummant Mypun

Fetepounkauueckne apomarnuecke coefjHHeHHs 06,1afalOT Bbl-
COKOH TepMOJIMHaMHuecKod ycroHuusoctbio. HeyaupurennHo, uto
MMEHHO OHH CJYXKAT CTPYKTYPHBIMH €AHHHLAMH BaKHeHWHX GHOMO-

. THYECKHX NOJHMEPOB — HYKJEHHOBHIX KucjoT (cM. 13.1).

2.3.3. Anexrponnnie 3¢dexTh

B oTaxuKe OT HecONpsiXKEHHbIX COeflMHeHHH, B KOTOPbIX 3JIEKTPOH-
HOe BJIMSiHHE 3aMecTHTesell mepepaercsi MO G-CBA3SAM (HHAYKTHBHBINA
3¢p¢pexT), B CONpPsKEHHbIX CUCTEMAX B nepefauye 3JEKTPOHHOrO
BJHAHHA OCHOBHYI) POJib HIPalOT N-3JEKTPOHbI A€N0KaJH30BAHHKIX
KOBAJIEHTHbIX CBA3ed. 3ddeKr, nposBAAIOIIHACH B CMELLEHHH
JIEKTPOHHOH MNJIOTHOCTH MAENOKAJH30BaHHOH (CONpPsXKEHHOH) m-CH-
CTEMbI, Ha3biBaloT Me3oMepHbiM (M-3ddekt), nan 3ddekToM co-
NpAXKEHHS.

@ MesomepHbill 3pPeKT — nepenaya 3/J€KTPOHHOrO BJAMSHHS 3a-
MEeCTHTEJIeH 110 CONPSAKEHHOH CHCTEMe.

ITpn 3TOM 3aMecTuTesNb €aM SHBJSETCH  yUACTHHKOM COMNpPSIXKEH-
HOH cHcTeMbl. OH MOXKeT BHOCHTb B CHCTEMY CONpPsXKeHHs T-CBHA3b
(kap6oHHJbHasA, KapGOKCHJbHAS H LPYrHe CPyNINhl), HENoAeJeHHYIO
napy 3JeKTPOHOB rerepoatoMa (raJjoreHnl, aMHHO- H THAPOKCHTpYN-
Nbl), BAaKaHTHYI0 WJH 3aNOJMHEHHYIO OJHHM HJH JBYMS 3JIEKTPO-
Hamu p-AQO.

3amecTHTe/NH, NMOBLILIAIOLULIHE 3JEKTPOHHYIO MJIOTHOCTL B CONpPSH-
XKEHHOH chCTeMe, NMPOABAAIOT NOJOXHTEAbHbIA Me3oMepHbIH 3¢ deKT.
+M-3ppekTom o6aanaloT 3amecTUTENH, COAEpKallHe aTOMbl C He-
NOoJENEHHON! Napoil 3JEKTPOHOB MJIH UeJbIM OTPHLATEIbHbIM 3apSAAO0M.
ITH 3aMecTUTeJH cnocobHbl K Nepejaue napbl 3J1EKTPOHOB B O6ILYIO
CONMPSKEHHYI0O CHCTeMY, T.€. HBJAITCA 3JEeKTPOHOAOHODPHBIMH.
—M-3¢@pexkToM 06J1a1a10T 3aMECTHTENH, NOHHXKAIOILHE JTEKTPOHHYIO
MJOTHOCTb B CONPAXKEHHOM CHCTEMe, T.€. 3JeKTPOHOAKUeNTOopHble
3aMecTHTeIH. K HHM OTHOCATCA HeHacCbilleHHble TPYNMHPOBKH H
NOJIOXKHTENbHO 3aPsAXKEHHbIE aTOMBI.

Fpaduueckn cMmelleHHe 3JIeKTPOHHOH MUIOTHOCTH 0GO3Hauaercsl
H3O0THYTHIMH CTPeJKaMH, HauaJjo KOTOPbIX NMOKa3blBaeT, KakHe p-WiH
T-3J€XTPOHBl CMEILAIOTCS, 3 KOHEW — CBf3b MJH aToM, K KOTOPhIM
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OHH cMewiawTcs. B oTnuyne oT MHAYKTHBHOrO, Me30MepHbIH 3ddeKT
lepeaercss 10 CHUCTeMe CONPSKEHHbIX CBf3€H Ha 3HAUYUTEeJbHO
6osbliee paccTosiHue,

B npuseaednbix HuXKe npuMepax nokasano npossJjenne —M-3c-
Gekta Kap6OHHILHOM rpPyMNbl B aKpojeuHe W Gen3aibleruie, a
TaKxe +M-3ddekra aMHHOTPYNNbI B aHHAHHE. ' ’

N ' -
B NB- b+ AB- Q’ '
CHy=CH—G=0 c? b i
| 7} N Q 2
H
5- y
AKponenn Benaansaerng AHuNUH

uﬁpn OUEHKE BIMSHAS 3aMECTHTe/Ieil Ha pacnpejeneHHe 31eKTPOoH-
HOH NJOTHOCTH B MOJeKy/lle HEeOOXOAHMO Y4YHTBIBATb pe3yJbTH-
pylouiee NeACTBHEe HHAYKTHBHOTO H Me30MEpHOro 3(pheKToB. DJieKT-

poHHble 3()(eKThl HEKOTOphIX 3aMmecT i
HTeJNeH CYMMHUpO
Taba. 2.4. : Y poRatiel®

Ta6awua 2.4. nekrponusie adpexThl HEKOTOPHIX 3amMecTHTe e

AnekTpontbte sdherTsl

3amecTHTeNb
HHAYKTHBHbIA ME30MEpHBIH

Ankunbuste rpynnst (R)

—NH —NHR, —NR, iy +M
Ankokcunbubte rpynnst (RO—) :; T
Tanoreunt —1I Y
—NO, -7 +M
—COOH ] Y
—SO;H S T
>C=O 1 M

DJ1eKTPOHHbIE 3P (EKTH 3aMecTHTe el SBJSIOTCS BaXKHbIM dakro-
POM, MO3BOJSAOWAM AaTh KaueCTBEHHYIO OUEHKY pachpeleeHus
3JICKTPOHHOH TJIOTHOCTH B Hepearupyiouiefi MoJleKy.ie M [pPOrHo-
3upoBaTb ee cBoHCTBA. TakuM 06pa3soM, 3ieKTPOHHBIE 3(PPEeKTbl
JI€KaT B OCHOBE COBPEMEHHOH HHTepnpeTauud yueunss A. M. Bytie-
poBa 0 B3aHMHOM BJHMSIHHM aTOMOB B MOJIEKyJe.

A OcHoBHble NoHATHMSA u Tep MMUHBbI

Op6uranu Caaan

— atomHbie — KOBAafEeHTHbie
~— MONeKynsapHbie — o-cBA3b
Mb6puanuzauns — N-CBA3b
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APOMATHUYHOCTh

— [AOHOPHO-aKLEeNTOpHas
— npaeuno XtoKKens

— pogopogHan
XapaKTepHCTHKKU CBA3H Teopus pesoHaHca

— 3Heprusa dnexTpoHHbIe 3P PeKThI

— ANuHa — MHAYKTUBHBIA

— NOASPHOCTL — Me30MepHbIn

—- NONAPHIYEMOCTh DneKTPOHOAOHOPHLIE 3aMecTuTenu
— ConpsxeHue OneKkTpOHOAKUEeNToOpHbLIE

— 7, M-CconpAKeHne 3amecTuTenu

— p, m-conpskeHue

Fnasa 3
OCHOBbLI CTPOEHHSA OPFAHHYECKHX COEJJUHEHHH

Jlns onHcaHus pacnosioXKeHHs aTOMOB B MOJIEKyJl€ HCNOJb3YIOT
TPH OCHOBHbIE MOHATHA — XHMHYECKOe CTPOeHHe, KOHQHUrypauus H
KOH¢pOpMalluA, XapaKTepH3ykoliHe pa3/iHyHbie, NMOCTENEeHHO YyCHO0XK-
HSIIOLMECS YPOBHH OPFaHHM3allHH ee CTPYKTYphI.

XuMuueckoe CTPOEHHE (KOHCTHTYUHA) MOJIEKY/ibi Olipefensier,
KaKHe aToMbl, BXOASIL#e B €e COCTaB, CBS3aHbl MEX1Y COGOH XHMH-
YeCKHMH CBA3SMH. HHxKe mpuBeneHb CTPYKTYpHble dopmy.bl |,4-1u-
METHJILUKJIOreKcana H CTPYKTYPHbIX H3oMepoB OyTeHa-1 u 6yrena-2,
MONHOCTBIO OMHCHhIBAKIINE HX XHMHYECKOe CTpOeHHE.

CHg—GHo
CH3CHoCH=CH2 CH3CH=CHCH3 CH3CH /CHCH3
CHgo—CHy
ByTex-1 Byteun-2 1,4-AuNeTUALUHAOTEKCaH

" Kongurypauus MOJeKyabl ONpeAessieT MOPSA0K PaCnoNOKEeHHA
4aTOMOB B MOJIEKyJe € JaHHbIM XHMHYeCKHM cTpoenuem. PesyiabTa-
TOM Pa3jMYHOrO MOPSAKA PacloNOKeHHS aTOQMOB B MOJIeKy/e sBAS-
eTCsl CyLIeCTBOBAHHE B HH/HBHAYaJbHOM Bi/e H30MEPOB, UMEILIHX
0/HHAKOBOe XHMHueckoe cTpoeHue. Ilpumepamu cayxar npocTpan-
cTBeHHble u3oMepbl 6yTeHa-2 ¥ 1,4-NHMETHU/ILHKIIOreKCaHa.

CH H H CH HaC CH H CH
Ha3 /C 3 \ 3 a 3 3
C=C C=C
7/ N\ & N
H H Hy H H H HaC H
yuc -ByTen-2 mpanc -ByTen-2 yuc-1,4-Onmetnn- mpanc -1,4-lumeTnn-
UMHNOT@KCaN UMKNOrencan
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Taxue u3oMepb! MOryT MepPexXoAHThb APYr B APYra TOJBKO MyTeM
paspeiBa OAHUX H 06pa30oBaHWsl APYTHX XMUMHYECKHUX CBSA3Eil.

Kondopmauua MoJekynnl onpenensier OAWH H3 HECKOJbKHX
BO3MOXHBIX C€HOCOGOB pPAacCIOJOXKEHUsT B MPOCTPAHCTBE ATOMOB B
MoJieKyne JAAaHHOH KoHdurypauuu, OG6GYCJIOBNEHHBIX BpallleHHeM
BOKpPYr OAMHapHbIX cBaA3dell. B kauecTBe npumepoB HHXKe MpHUBeleHa
OfHAa H3 KOH(OpPMALMK 3TaHa M Tpauc-l,4-IHMMeTHIUHKIOreKCaHa.

H H

H H

4

7
H

H\
L/
/C\
H H

Crowennan
‘HOHGOPMaUnA
aTaxa

Hpecnogudnan wortopmauma
mpanc-1,4-gMMETHALMKNOreKCaKa

KondopMallnoHHbie H3OMepbl OGLIUHO HeNb3sl BbiENHTb B HH/IH-
BUAyaabHOM cocTtosiHuM. Ilepexon pasnuuHeix KoHdopMalUi OXHOH
MOJIeKYJibl APYr B /[Apyra npoMCXOoAMT G6Ge3 pa3pbiBa XUMHYECKHX
cBs3ei.

3.1. XHMHYECKOE CTPOEHUE H CTPYKTYPHAAl H3OMEPHUA

[lonsitne 0 XMMHUECKOM CTPOEHMH K&dK .0 MOCJ€10BATENbHOCTH
CBfI3bIBAHHSI aTOMOB B MOJIeKYJle, T.e. KOHCTUTYLHH, GbIC BHepBbie
BBeAeHO A. M. ByT/epoBbIM B €ro TEOPHH CTPOEHHSI OPraHHYeCKHX
COeAHHEeHHUH.

@ Xumuueckoe CTpOEHHE MOJEKYJBl ONPeleNsieTcss NPUPOAOH M
NOC/I€A0BATENbHOCTLIO CBA3BIBAHHS COCTABJSIOWIMX €€ aTOMOB.

Orciona HemocpeAcTBeHHO caeayer nadHoe ewe A. M. Bytaepo-
BBIM TEOpEeTHYeCKoe OBGOCHOBaHHe SIBJE€HHS H3OMEpHH, T.e. CYIecT-
BOBaHMsI COEJMHEHMH, HMEIOWHX OAHHAKOBbIH COCTAB, HO Pa3jHuHOE
XHMHYECKOoe CTPOeHHeE.

JleAcTBHTENbHO, AN GOJbIIMHCTBA HEOPraHHUECKHX COeJHHEHHI,
KaK HM3BeCTHO, BaKHeHIUeH XapaKTePUCTHKOH CJAYXKHT COCT a B,
BoipaxcaeMmbil MomekynsipHod dopmyaoi, nanpumep HCI, H,SO,.
B To xe BpeMs A/nst OPraHHueCKMX BEILECTB COCTAB M COOTBETCTBEH-
HO MoJieKyJisipHaa ¢Gopmyaa He SIBASIIOTCS OAHO3HAUHbIMH XapakTe-
PHCTHK4MH, TdK KaK OJHOMY H TOMY € COCTABY MOXKET COOTBETCT-
BOBATb 3HAUHTE/JIbHOE KOJHUECTBO peajibHO CYLIECTBYIOUIHX COEJIH-
HeHHH. JTO siBJIeHHe GbIO OTKPBITO Gosee 150 JieT Hasai W HA3BaHO
M30MepHeH, a pas/HuHble BEleCTBA C OAMHAKOBBIM COCTABOM —
u3omepamu. B coorserctsun co B3raspamu A. M. Bytaeposa pas-
JIHUHE MeXAY H30MePaMH 3aK/II0UaeTCs B MX PA3JHUHOM XHMHUECKOM
CTPOEHHH.
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B nacrosiiiee Bpems ﬂpHHHMaeTCﬂ BO BHHMaHHe He TOJIbKP([)xl'lﬁgo-

AOK CBfi3biBAHHA aTOMOB, COCTABJAIUIHX MOJIEKY Y, l:)O P;Tb e

CTpaHCTBeHHOQ pacnono»{eﬂue. C yueToM 3TOr0 MOXHO I

ob1ee onpeueneﬂue H30MEPOB.

@ Vizomepamy Ha3bIBAWOTCH €
HO OTJHuawlLMecs [ocjaenosa
(HAH) pacnosioXeHHeM HX B NpOCTPaHCTBE. “
fleHHe BKJI04aeT ABa BaXHEHILIHX
H [po-
KJaaccH(PUKAMOHHbIX npu3HaKa — XMMHUYECKOe CTPOCHHE p

¢ 3THUM
CTPAHCTBEHHOE PACMONONEHHE atomos. B COOTBQTC’[’:::I;{ o
H3oMepHl JeNsiTCA Ha iBe OCHOBHBIE rpynnbi: CTPYKTYP

oMephi) .
M TPOCTPAHCTBEHHbIE N3OMEpHI (cTepeon3oMephi)

oeauHeHns1 C OJVHaKOBbIM COCT4aBOM,
TeJbHOCTbIO CBSI3biBaHMS aToMOB H

Takum 06pa3oM, 1aHHOE ONpene

Uaamepel

|

Crepeauaomeps
( npocrpaucraeﬂnme)

CrTpyHTypHbIS
(vaomepsl CTPOEHMA)

Hontopmaum —
OHHBIE

CTpyKTypHbie H30MepPhl PasudaioTCs no X
M MX ellie Ha3biBAIT H30ME
¥306yTaH HMEIT OAMHAKOBY
HO OT/MYAlOTCs TOCJAEN0B
Ted-1 ¥ LMK/IOMEHTaH NPH
N0C/e10BaTENbHOCTLIO aTo
[eHTaHe COAEPKATCs TONBKO O-CBSI3H,
MMeeTcA f-CBSI3b.

CsHio
CHQ—CHQ—;CHQ——CHa

10 MOJIEKYJsipHYIo  opmyy

B mneHTete-1

CsHio
CHQ_CHQ—'CHQ—CH =—CHaq

Byran MNeures-1
HoC—CH2
/ \CH -
CHz—CH—CHs3 HQC\ / 2
CHap
CH3
Linknonentan

2-Me rnnnponad
(naobyTan)

MHUECKOMY CTPOEHHIO
pamu ctpoenusi. Hampumep, 6yEa;{{ H

4Hyo,
ATeNbHOCTBIO CBsI3biBAHHMSI aTOMOB. [Ten-
OHHAKOBOM COCTaBE Pa3iIM4aloTCH Kak

MOB, TaK H anpOlIOI'/’l cBsi3eH: B LIHKJO-
’ Kpome TOro
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CTpyKTypHbie H3OMepHl feJsiTcst HA Psid rpynm.
1. Ysomepbl uenu (paccMoTpeHHble Bbile 6yTaH H H306yTaH).

2. °H30Mepbl NONOXEHHS! PYHKUHOHAJLHBIX FPYNN HJAH KPaTHHIX
cBsi3eil.

C3HgO CH3—CHg —CH0OH CHz—CHOH—CH3
Mponawon -1 ﬁponabn -2
(NPONKAOBLIA CNUPT) (naonponunoBwA CoupT)
"C4Hg CHy==CH—CHy—CHjg CH3—CH==CH-—CHj
Byren -1 Bytew -2
3. H3omepnl pyHKUMOHANBHBIX rpynR.
Anbaerna HetoH
| 20
C3HgO CHg—GCHa—C CHa——(HJ —CHg
et/ 0
SN A X
[ 4{/ i Mponar@ne MponawwH
) )_ (auetoH)
e

CTpykTypHasi u3OMepHS SBASETCS OJHOH M3 MPHYHH MHOrOUHC-
JIEHHOCTH OpraHHueckKux coeauHenuit. Hanpumep, cocraBy C;3Hog
coorsercTBylor 802 H3oMepa, a coctaBy CyoHypy — 366 319 uzomepos
(X0Tst 3TO He 03HaYaer, YTO BCe OHH MOJNYYEeHbl).

MpocTpancTBennbie H3OMEPH, HAH CTEPEOH3OMEPH, UMEIOT OAHHA-
KOBble COCTaB M XHMHYECKOe CTPOeHHe, HO OT/HYAIOTCH MPOCTPaH-
CTBEHHBIM CTPOEHUEM.

. CTepeousomepbl — COC€JHHEHUA, MOJIEeKYJIhl KOTOpBIX UMEKIT OOH-
HAKOBYIO NMOC/JAeA0BaTe/bHOCTL XHMHUYECKHX CBsI3eH 4TOMOB, HO paas-

JHYHOE DAaCTIO/NOXeHHe 3THX aTOMOB OTHOCHTENbHO [pYr Apyra B
IIPOCTPAHCTBE.

3.2. MPOCTPAHCTBEHHOE CTPOEHUE H CTEPEOH3OMEPHS

 O6aacTb xuMuH, u3ydaioliasi NPOCTPAHCTBEHHOE CTPOEHHE Opra-
HHYECKHX COEAHHEHUH, Ha3bIBAeTC CTepeoXH MHUe ii. Ee MOXHO
Ha3BaTb XHMHEH COeJMHEHWI B TpexmepHOM npocTpaHcTBe. OcobeH-
HO BAaXHO OTMEeTHTb, YTO TPOCTPAHCTBEHHOE CTPOEHHE B3aHMO-
CBAI3aHO He TOJNbKO C (PH3HYECKHMH M XUMHYECKUMH CBOHCTBaMH
BEILeCTB, HO W C MNPOSIBJAEMOA HMH GHOMOTMYECKOH AKTHBHOCTDIO.

_C'repeo,usoMepb[ MOTYT OTJIH4aTbCs KOH(PHUrypauued M KoHop-
Mayued. - ’ :
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3.2.1. Kondwurypauus

@ Koudurypauus — 370 NOpsLOK pacnosnokeHHsi aToMoB B Mpo-
cTpaHcTBe 6e3 yuyeTa pa3jHuMii, BO3HHKAIOUIMX BCJeACTBHe Bpallie-
HHUSl BOKPYT OJAMHAPHBIX CBA3EH.

B coorBeTcTBHH € 3THM KOH(QHrypauHoHHnie H3OMePh NpeICTaB-
JSIOT COG0#M CTEPECH3OMEDHl € Pa3siHUHBIM PAacHOJOXKEHHEM BOKDYT

. Onpeje/ieHHbIX aTOMOB BaJIEHTHO ME€XAy co60il He CBA3AHHBLIX aTOMOB
+AJH Trpynn aToMOB B NPOCTPAHCTBE OTHOCHTE/NbHO Apyr JApyra.

KoHpurypauuoHHele H30Mephl MOrYT CYLeCTBOBaTb B BHAE Pa3JHy-
HbIX KOHGOpPMaUH#.

B ocHoBe crepeoxuMuu JneXHT runore3a Baur-Todda (1874) o
TeTpasdpu4eckoil Kowdueypayuu atoma yriaepoja. 3Ta runoresa
3KCMEePpUMEHTAbHO TIOATBEPXKAEeHA COBPEMEHHbIMH MeTOAaMH peHT-
redorpapun U 3aektpoHorpaduu (cm. 15.4). Terpasapuyeckyio
KOHPHIYpaLHIO UMEeeT aTOM Yriépola, HaxoAsWHHACA B COCTOAHHH
sp>-ruGpuaM3aunK; TaKOi aTOM Yrjiepoaa Ha3hBalOT TeTPasapHu-
YECKHM.

Eclin BCe ueThipe 3amecTHTeNs y aToMa Yrepoia OAMHAKOBHI,
TO er¢ NpOCTPAHCTBEHHAS MOJE/b NpPeiCcTaB/iser co60i NpaBHAbHbINA
TeTpadiap, B UEHTPE KOTOPOro HAXOAHTCA aTOM yriepoia, a B Bep-
IMHYX pacronarailTcss 3aMecTHTend. BaseHTHbie yribl NnpH 3TOM
paBybl 109,5° M HX NPHHATO Ha3bwlBaTb HOPM aJ bHBIMH.

[pUMepaMH NPABHIBHLIX TETPA3[POB CJAYXKAaT MOJEKYJbl MeTaHa
CH, (puc. 3.1, a, 6), rerpaxaopmeradna CCly u 1. 1. Ecan ¢ atomom
yrjaepoaa CBsi3aHbl He OJMHAKOBHIE 3aMECTHTEeNH, TO BaJieHTHbIe
yrJbl MOTYT OT/JHYAThCS OT HOPMAJbHOTO Ha HECKOJNbKO TpajiycoB.
Hairpumep, B xaopmetrane CH3;Cl atom yrnepona rakke HMeer
TeTpasapuueckyio Kondurypauuio, Ho BanaeHTHnii yron H—C—H
papeH 111°. B HachlleHHbIX YT1IeBOAOPOAAaX BaJeHTHbIE YIJIbl MEXAY
aToMaMH yrjaepoaa pasHu 111—113°.

¥ atoma yrieposa B COCTOAHHH SP’-rHOPUAM3ALMM TPH 3aMeCTHTENs (C OAHHUM
M3 KOTOpbIX OH CBH3aH [ABOHHOWH CBA3bLIO) HAXOAATCA C HMUM B OLHOH MJOCKOCTH.
[To oTHODIEHH!O K TAKOMY aTOMY Yrjepojia M pacnoloKeHH!o ero cBA3ell ynorpeGasioT
TEPMEH NAOCKOCTHAA Kongpueypayus. Ero BaneHTHble yrinl 64u3kd K 120°.

sp-Tu6puanM30BaHHBIl aTOM Yyriepofa HMeeT Aunelinoe cTpoexue. BanenTHele
YIJIBl 1aKOro aToma yraepona 6auskd K 180°.

Crepeoxnmuueckne dopmyan. Terpasapuueckas KOHQHrypauus
atoMa yraepoaa n3obpakaeTrcsi Ha NJOCKOCTH C MOMOLLLIO CTepeo-
XHMHYESKHX (OPMYJ, KOTOpble NpPeACTaB/AIOT COG0H CTPYKTYpPHBIe
$opMyJbl ¢ BHECEHHbIMH B HHX 3J1eMEHTaMH, OTPaxKalIHMH TNpo-
CTpPaHCIBEHHOe PacnoJioXeHHe aTOMOB.

B (repeoxuMuueckux ¢opmyaax aToMm yraepoga U ABe €ro CBA3M
pacnosaraloT B MJOCKOCTH OyMarun W rpaduueckd usobpaxaior
o6biuHbIM ofpa3om (ueproukoil). JlBe apyrue cBsi3m He O6yAyT
HaxXo/HTbecst B AAHHOH njockoctH. OAHY M3 HHX, HaMpaBJEHHYIO K
HaGmohateno, H306PaXaioT KHPHOH YEPTOH HAH KUPHBHIM KIHHOM,
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a ApYTryl, pacnojoXKeHHYI0 3a MAOCKOCTbIO, — MYyHKTHPHOH JHHHEI
HJIH 3aIUTPUXOBAHHLIM KJWHOM (puc. 3.1, B). :
Monexyaspune momean. M3BecTHbl HeCKOJBKO THIOB Mopedel
CPEAH KOTOPLIX CAMBIMH NPOCTHIMH ABASIOTCH W APOCTE P XKH e
Bbl e (puc 3.2, a). OHH HArJSAHO OTPAXKAOT B3aHMHOE paénono-
HeHUE aTOMOB B NPOCTPAHCTBE, OQHAKO HE [AAI0T NPABUJBLHOIO
NMPEACTABAEHHA O 3aMNONHEHWH TNPOCTPAHCTBA BHYTPH MOJEKYJbl
3anonHeHHOCTb BHYTPHMOJEKY/ISIPHOTO NPOCTPAHCTBA xcapomc;
nepenaerca mozpensmu Crioapra — BpuraeGa (puc. 3.2, 6)., dtu
MOAE/NH HA3blBAIOT MOJYyCPEepPHUECKHN MH, TakK KaK aToMbl B
HHX wu300paxkaioTcs B BHAe chep (LIaPHKOB), HMEIOLHX chesbl.

- e ey gee”

Puc. 3.2. Mosekyasipubie momenn. +O6bsic-
8 HEeHHe B TeKcTe. :
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Mojenu aTOMOB COEAMHSIIOTCS MeXAy COGOH MJIOCKOCTSIMH Cpe3OB.
Hanpumep, TeTpasApHUeCKHid aToM Yr/epoia NpeicTan/eH B BHAE
wapa ¢ PaaMycoM, MPONOPLHUOHA/ILHBIM €ro BaH-1ep-BaalbCoBy
paauycy (ry=10,18 um). OT 3TOro 1wiapa CHMMETPHYHO CPE3aHbI
yeThipe cerMeHTa TakHM o6pasom, uTOGbl paccTosiHME OT LEHTpaA
Wwapa A0 NOBEPXHOCTH Cpe3a Obl10 NPONOPUMOHANLHO KOBAJIEHTHOMY
paanycy atoMma yraepoaa (r2= 0,077 uMm) (puc. 3.2, B).

BaH-fep-BaanbcoB PajMyC Xap4KTepu3yeT «pa3Mep» MaHHOro artoMa Mo OTHO-
WeHHIO K APYTHM aTOMaM, C KOTOPbIMHM OH He CBA3AH XUMHYECKHMH CBAIAMA. Kosa-
AEHTHbI PalnyC COOTBETCTBYET NONOBHHE ANHHbLI KOBAJMIEHTHOI CBA3H MEXAy ABYMA
0AMHAKOBbIMH aTOMAMH.

MonexyasipHble MOAelH OCOGEHHO MOJe3Hb! TPH M3yUeHHH CJIAOXK-
HbiX NPUPOAHBLIX COeHHeHuH. Hanpumep, C TIOMOLLbIO nosnycdepu-
yecKUX Mojenell HArJsiHO HJJIIOCTpHpyeTcst 00beMHAs CTPYKTypa
MOJIEKYT foaectepuna (cM. 14.2.3) u ausouuma (cM. 11.3).

3.2.2. Koudopmauusn

UzMeHeHUe B OTHOCHTEJbHOM TOJOXEHWH HENOCPEACTBEHHO HE
CBSI3aHHbIX MeX1y cO6OH 4aTOMOB WJH Tpynn aTOMOB B MOJEKyJE
MOXKeT NPOHCXOAUTb 3a CYET BpallleHHsi BOKpYT OIMHAPHOH CBA3HM
MeX/y aTOMaMH yrJjeposa. B03MOXHOCTb TaKoro BpallleHHs B [OMO-
JIOTHUeCKOM psily aJKaHOB Ha4YHHAeTCA C 3TaHa. C poctoM 4McIa
C—C cBssed B LleNM 3HAYHTENbHO PACLWIMPAETCA AMANAa30H pas/ud-
HBIX reoMeTpH4ecKuX (OpM, KOTOpble MOXKET NpHHHMATb MOJIeKyJ1a
3a cueT BpalUeHHUss BOKPYr Kaxaoii o-cBA3u. Haauume o-CBSA3H
JIONyCKaeT BpallleHHe BOKPYI Hee, HO OHO HE sBJfETCA MOJHOCTbIO
CBOOO/HBIM.

@ KoHdopmalui MoJeKyasl MPeICTaBagioT COGOH pasiHulbie ee
reoMerpuueckue (GOpMbl, BO3HHKaKOUlHe B pe3yabTarte BPALLEHHS
BOKPYI OLHHAPHBIX CBf3€H.

B COOTBETCTBHH € 3THM KOHPOPMaUHOHHBIMH H3OMEpPAMH SIBJISIOT-
Csl CTEpPeoM3OMepbl, pa3/nyHe MeXAy KOTOPbIMHM BbI3BAHO NMOBOPOTOM
OTeNbHBIX YyYaCTKOB MOJIEKYJbl BOKPYT OAHHApPHbLIX cBsi3eH.

BsanMHble nepexoibl KOHGOPMaLHMA OCYIIECTBJISIOTCH 6e3 pas-

" pbiBa cBsi3ell. YroJ NOBOPOTa BOKPYF O-CBA3H Ha3blBAIOT TO P CH-

OHHB M 33 MHHAMaJbHbli OTCYET TOPCHOHHOTO yrija 06bIYHO
npuHumaior 60°. ITO O3HAuaeT, 4YTO M3 MHOXECTBA BO3HHKAIOLLUX
KOH(OpMaUHMi BO BHHMaHUE NPHHHMAIOTCH TOABLKO IIECTD.
Mpoexunounnie popmyast HbromeHa. Jlas n3ob6paxeHus KoHdop-
MalHil HMCIOJb3YIOT MPOEKUHOHHbIE (HOPMYJIbl HbiomeHna, nojay4aio-
liMecss MPU_TIPOEUHPOBAHHH HA MJOCKOCTD =
cBsi3n. Banmxailuud K aTeqio oaa T

TOUKOH B LEHTpe Kpyra, Kpyr npH _3TOM CHMBO/H3HMPYET yAaJleHHbIN
atoM_yraepoxa_TpH CBA3M K TOMA H3Q0DPaXaloT B BHAE

JIHHHH, pacxo;muudxca U3 ULEeHTpa Kpyra — AJs OJHXKHEro aToMa
Ve
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YraepoAa HIM «BbICOBHIBAIOLUIHXCSA» M3-3a Kpyra — JUISl YAAJE€HHOTO
atoMa yraepofa. B kauecTBe npuMepa noka3aHo NOCTPOEHHE ONHOI
H3 KOH¢opMauHil 3TaHa.
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Kondpopmauuu anudatnueckux coeanHenuin. Kondpopmauuu pas-
JHUYAIOTC [0 3HEpreTHYecKomMy YypoBHK. OTHOCHTENbHO Gosblieit
BHYTPeHHeil 5Hepruell o6bluHO 06/anal0T KOH(DOPMAlLHH, B KOTOPbLIX
3aMecTUTeH HaXOAATCS B HauGosee OJH3KOM MNOJOXEHUM APYT K
apyry. Takve KOH(OpPMaUHH HA3BLIBAOTCA 3 aCJOHEHHBIM H.

KoHpopmaluu, B KOTOPbIX 3aMECTHTENIH PACHOJIOXKEHb HauGosee
fajleko Apyr OT Apyra B MpPOCTPAaHCTBE, 06/1aJal0T OTHOCHTEJIbHO
MeéHbuieH BHYTPeHHeH >Heprdefl W Ha3bwlBalOTCA 3aTOP MO X € H-
Hul M u. Hanpumep, BHYTpeHHss1 3Heprusi 3acJOHEHHOH KoHdopma-
UHH 3TaHa Ha 12 k/I>k/Moab BHIUE, YEM 3HEPTHSl €ro 3aTOPMOXKEH-
HOH KOHGpopMauuu (puc. 3.3). ITa BeAHUMHA 3IHEPTHUM COCTABJSET

_ 3HepeeTuyeckuli 6apeep apawjerus, NPOUCXOXKIAEHHE KOTOPOro CBSi-

3aHO ¢ AelCTBHEM CHJ OTTAJKHBaHUS, BOIHHUKAIOIIHX MEXAY 3JI€K-
TpoHaMH o-cBadeidl C—H npu ux cO6AuKEHHH B 3aCJOHEHHOH KOH-
¢opmauuu. BaauMmopedcTBHE TPOTHBOCTOSILIMX CBsizedl SIBJASIETCS
OJHHM H3 (PaKTOPOR, 3aTPYAHAOUIHX CBOGOJHOE BpallleHHe BOKPYT
OdHHapHbIX cBfA3ell. CBA3aHHOE C 3THM yBeJHUEHHE 3HEPTHH CHCTEMb
Ha3blBAlIOT TOPCHOHHBIM HANPHKEHHEM.

Ilpn o6Gopore Ha 360° kaxpan cBasb C—H B 3Tane TpuXabi
BCTPEYaeTca ‘Ha CBOEM NYTH C mnporuBocTosieid cBaspio C—H wu,
c/el0BaTe/NIbHO, MPH 3TOM TPHXKABL NPEOAOJEBAETCH IHEPreTHHECKUH
6aprep. B 10 ke Bpemsi kaxpas cBaab C—H Tpuxkabnl nomanaer
B auTu-nojoKeHue (c BeJHYHHOH yraa 180°) oTHOCHTENbHO OAQHOM
u3 ceaszeii C—H coceanero aroma yraepoga. IOTH NOJOXKEHHS
COOTBETCTBYIOT MHHHMYMY SHEPrHHM Ha SHEPreTHUECKOd KpHBOU (3a-
TOPMO2KeHHble KoHdopmauun). OueBHAHO, UTO BCE TPH 3aTOPMOJKEH-
Hble KOH(pOpMAaUHH 3HEepPreTHuYeCKH OJUHAKOBHI, T.€. SIBJSIOTCA B bi-
pPOXAeHHHMH. BrpoxXaeHHbMH 6yIyT W TPH 3acCJOHEHHbIE
KoHOpMaL UK. ‘

[TockombKy snepreTHueckuii 6apbep BpallleHHs! B 3TAHE HEBEJHK,
TO B OOGBIYHBLIX YCJOBHSIX JIEFKO MPOMCXOAMT Tepexo[ OT OAHOH KOH-
¢opmauun kK apyroii. TakuMm o6pa3oM, 3TaH npedcTaB/sieT coboil
PaBHOBECHYI0 CMeCb Pa3/IMYHbIX KOHGOpMalHil. '

Y 6osiee CJOXKHBIX COEJHHEHUH HAPSIAY C TOPCHOHHBLIM HampsKe-
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Puc. 3.3. dHepreTHka KOH(POPMALHOHHBIX NPEBPaILEHHH 3TaHa.
a — KoHpopMaUuHH 3aCAOHEHHBIE, 6 — Kpucbnpmauuu 3aTOPMOIKEHHbIE.

HHeM JeiicTByeT elwle OAHH (akTop, 3aTpPyAHSIOLIHH 6caoéonngg
BpallleHHe, — BaH-1eP-BAANBLCOBO HANPAIKEHHE. Ouo o6ycaosie
CHJIaMH OTTAJKHBAHHS MeX]y BaJeHTHO He CBSI3aHHBIMH 60/bLIMMH
no ob6beMy 3aMecTuTeJsiMH. B mpocrediiem cayyae — B 3TaHe —
TAKOro OTTANKHBAHHS He BO3HHMKAJO [a)ke B 3aC/JOHCHHOH Kogqyop
MALHH H3-33 HeBGOJBIIOrO BaH-Aep-BaajbcoBa paluyca aToOMOB
0,12 um). o

Bongg(n)ai?{a( a'TOMOB) BOJOPOJA Ha aJKWibHble pajHKa/lbl H ApYrue
ATOMBl AW FPYNNb aTOMOB MPHUBOAMT K BO3HHKHOBEHHMIO BaH-Jep-
BAaNbCOBBIX CHJ OTTAJIKHBAHHS, UTO yBeNHUHBAET BHYTPEHHIOW 3Hep-
FUHIO CHCTEMBbl H AenaeT ee Gojiee HaNPAXKEHHOH U(MeH'ee yCTOHYHBOH) .
Haupumep, y x#-6yTana n3 uucaa KoH(opMalkil, BO3HHKAIOWHX nﬂ;;pf
BpallleHHH BOKPYT nentpanbHoit C—C cBs3H, Hau6oJ1ee BhIrOLHOH e .
Jsiercs 3aTOPMOXKEHHas, auru-xompopmag’uﬂ IV, 8 KOTgpou erﬂMh;e'u—
ay asyms CHja-rpynnamu coctaBaser 180° (puc. 3.4). l;cllﬂqxop i} _
ax 111 1 V B 3acJ0HEHHOM MOJIOXXEHHH HAXOAATCA CHj3 v H, B koupop-
mauun 1 — aBe CHjz-rpynnbi. TlosToMy 3acionenHas KOHq)opMQiLIuﬂ
[ o6n1anaer OTHOCHTEbHO HaKBoOAbIIEH SHEPrHEH. Kongopmauuu 11 1
VI ¢ yraom 60° mexny ﬂB}(’t)Mﬂ CHj-rpynnamy Ha3biBawTCa CKO-
WeHHB.MH, HIH 20w-KOHPOPMALUAMH. _ o

Sneprusi CKOWeEHHbIX KOHPOpMAlHi Ha 3,5 kJIx/Moib §onbrlil13
3HEpruy 3aTOPMOXKEHHOH KOH(POPMALHH. Ato yBeaHYEHHE 3Hepn "
NPOHCXOAMT 3d CYET B3AHMOJEHCTBHS NBYX METHJbHBIX Tpynn eF:“i-
pacnojioXeHHu KX TMOL YrJIOM 60° (g\c‘)»m-éymnoaoe B3aUMOJEH:
cTBHE). ‘

B )omuque OT APYrHX KOHQpOPMaLWil 3HepreTHiecKH 6oJiee T:i:
‘FOfHblE KOH(OPMAlHMH, JexKallne B TOYKAX MHHHMYyMa 3Hepre

Yyecko# KPUBOH, MPHHATO Ha3biBaTbh KO H popmepann. Pasnu-
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Puc. 3.4. DHepretHka KOHHDOPMAUHOHHbIX TpeBpanlednil #-6yrana. OGbsc-
HeHHe B TeKCTe.

Ua B 3Heprun KoHdopMmepoB OyraHa — 3aTopMoxeHHoro IV u cxko-
wennoro Il (wiu VI) — uveBennka. IlosToMy OHM JieTKo NMepexoast
Apyr B Apyra (B paBHOBECHH NMPH OGBIUHLIX YCAOBHUSAX HAXOAHTCH
69 % Mosekys1 GyTaHa B anTu-KoHdopMmauun u 31 % B 2ow-KoH-
topmauuu).

B HekoTophix ciayuasx Gojee BbIFOAHOH OKa3blBAeTCH HE QHTU-, A 20u-KOH(OP-
MAlHs 38 CYeT CTaGHAH3ALUH €e BHYTPHUMOJIEKYAAPHOMH BOﬂOpO}lHOI‘r’l‘CBiBblO Hanpﬁ-
Mep, B 2-qu|0paTaH0.r|e-l CHyOH —-CH,Cl ckoweHHass KoHdopmauua CTAHOBHTES!
Gonee yCTOHUMBOW BCJAEACTBHE 06PA30BAHWA ~BOAOPOAHOH CBfI3M MEXAYy aroMom
Xa0pa H aTOMOM BOAOPOAA THAPOKCH/ABLHOW TPYMIbI.

H
OH | o’
. "%— BoaopogHas CBA3b

H H H Cl

180° 60°

H H H H

Cl H

3aTOpPMOMHEHHanA CHoweHHan
KOHGIOpMALHA HOHGOpMaLWA

AeﬁCCTauén.rmaupylomaﬂ poOAbL BOAOPOAHBIX CBSI3€H, a TakKe [APYrMX BHROB B3aHMO-
TBHH, OCOOEHHO BaXKHa NpPH (GOPMHPOBAHHH KOHGOPMAUMI MAKPOMOJEKY.JI.
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B A/MHHBIX YrAEPOAHBIX Uersix BpalleHHe BO3MOXHO BOKpYT
neckonbkux C—C cesseit. [Tostomy BCs Lenb MOXKET NpHUHUMATE
pa3HooGpa3Hble TeoMeTpHUeCKHe dopmbl  (puc. 3.5, a —B). Io
peHTreHorpadUyecknM AaHHbIM ANHHHBIE UETH HacbllEHHbIX YrJeBo-
JIOPOJIOB HMEIOT 3Hr3aroo6pasuyio KOH(OPMALHIO, B KOTOPOH aTOMb
yrjepoia HaXo[ATCs N0 OTHOUIEHHIO ApYT K ApYTy B anTu-6yTaHOBOH
KoH(popMalHH (pHC. 3.5, r). Hanpumep, AJHHHOUENOUEUHbIE NIATLMH-
runosas C;sH3 COOH n creapunHoBasn C,7H3sCOOH kucnotol B
3ur3aro06pasHoil KOHGOPMalHH BXOAAT B COCTAB JIMNKA0B KJeTou-
Hbix Mem6pan (cm. 14.1.1). .

B KJelIHeBHAHOH KoHpopMauuu COIHXKAKTCA B NpOCTpaHCTBe
aToMbl YrJiepoja, yAaJeHHble Apyr oT Apyra B auraaroo6pa3Ho#
KoH(popmaluu Lend. Takumu COIMIKEHHBIMH OKa3hiB3lOTCA, HANpH-
Mep, KaXAblii NepBblil H NATbI WJAH Ka)/blii MepBbli M LIECTOH
atoMbl yraepoaHoil uend. Mexay (G YHKUMOHANBHBIMH TPYTNNAMH,
HAXONAIIUMACH Y COMMKEHHBIX aTOMOB yIJepoaa, MOXET 1po1cxo-
JHTh B3aMMOJEHCTBHE, B pesysbTaTe KOTOPOro 6yayT nojy4aTbesl
pas/MuHble UMKIMYECKHE NPOH3BOLHBIE.

BuyTpuMOJIeKy/sipHble PEaKUHH 06pa30BaHuA LMKIHYECKHX aH-
CHAPHAOB, 3DHPOB, AMHAOB H JPYTHX NPOUIBOAHBIX pacnpocTpaHeHbl
JOBOJLHO IIHPOKO, YTO CBSI3aHO C BHITOAHOCTBIO o6pa30oBaHus Tep-
MOJIHHAMUYECKH YCTOHUHMBbIX MATH- H WECTHAJICHHDIX LHKJIOB.

KondopManuy UKKIHYECKHX coennHennii. [Ina UHKINUECKHX CO€-
JMHEHHI HApsALY C BUAAMH HANPsDKEHsi, HMEIOLLIUMH MeCTO B COelH-
HeHMSAX ¢ OTKPHITOH LEMNbIO, XapaKTepeH creunnueckHid BUA HANpA-
JEHUs — YrI0BOE HanpsxeHWe, CBA3AHHOE C HATHIHEM 3aMKHYTO#M
feny.

EciM CYUATATH MK/l MUIOCKHMH, TO JUIsl MHOTHX M3 HHX Ba/N€HT-
Hble yrabl GyAyT 3HAUATENBHO OTKJIOHATHCA OT HopmaabHoro. Hanpa-
JeHWe, Bh3BAHHOE® OTKJIOHEHHEM BAaJEHTHbIX Yr/a0B MEKIY aToMaMy
yraepoja B LWK/Ie OT HOPMAJbHOrO 3HadeHHS, Ha3blBaeTca YrJo-
BbIM, uad GailepoBCKHM (MO HMEHH aBTOpa TEOPHH HanpsKeHus
unkaoB A. Baiiepa). Hau6oabwinii MHTEpeC NpeACTABNAET npocTpas-
CTBEHHOE CTPOEHHE MaJblX M OGBIYHBIX LHKJIOB.

ByTanosu#
tparmeHT
S
/? u‘ - éﬁ
a 6 ' B r

Puc. 3.5. Koxtbopmauus OTKPBITOH yI/IEPOJIHOH LENH.
a — KJeliHeBHARAR, 6 — HeperyaapHas, B — auraaroo6pasnasn; r — antu-Koudopmauua 6y-
TAHOBOTO hparMeHTa.
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Manwie uukabl. K HHM OTHOCAT UMKJIONPONAH H UMKIOGYTaH.
[luknonpomnaH Mojekysa nuk/J0ONpONaHa mpeaCTaBASeT
c060il PaBHOCTOPOHHHI TPeyronbHHK ¢ BHYTPEHHUMH BaJEHTHBIMH
yrjamu 60°. Bce aToMbl BOAOpOLa HAXOAATCH B 3aCJAOHEHHOM MOJO-
xenuu (puc. 3.6, a, 6). Ho HecmoTpst Ha CHAbHbIE YI/IOBOE H TOPCH-
OHHOE HanpsKEHHS, CUCTEMA 3Ta HACTOJIbKO XKECTKad, YTO MOBOPOT

METHJAEHOBbLIX I'pyNIl BOKpYr G-CBA3eH HeBO3MOXEH H Yy uHKaomnpona- .

Ha HeT KOHdopMauui.

LlukaonponaH — €AWHCTBEHHbIH MJOCKHH LHKJ, 60/bluOe Hanps-
JKEHHEe NPHUBOJHT K €ro HeyCTOHUYMBOCTH. Pfil XHMHYECKHX peakuui
C UMK/IONPOMaHOM MPOTEKAaeT C Pa3pblBOM LHKJA, 4TO corJacyercs
¢ OCOOGEHHOCTSIMH €ro JIEKTPOHHOro cTpoeHHsn. BceaencrBue Baaum-
HOro OTTaJKHBAHHS OPOHTANEH aTOMOB yr/JepoAa HX MaKCHMaJbHOe
flepeKkpblBaHue OCYIUECTBASIETCA He CTPOro 10 NPSAMOH, COeAHHsA e
A1pa CBA3bBIBAEMBIX aTOMOB (puc. 3.6, B), a B HEKOTOpOH cTemneHu
npubamkaerca K 60koBoMy nepekpbiBanuio p-AO B stuaene. [losto-
My o6pasywunecs C—C CBA3H Heb3st OTHECTH K OGLIUHBIM G-CBSI3SIM.
Onu ABASOTCH MPOMEXYTOUHBIMU MEXIY O- H N-CBA3SAMH, HX Ha3bi-
BAIOT «6aHAHOBBIMHY, HWJIH T-CBSA3SAMH.

[Inkno6yTaHn UerhipexuneHnblii UHKA C BHYTPEHHHMH Ba-
JeHTHbIMH yraaMu 90° ucnbiThiBaeT 3HAYHTENbHOE Yr0BOE Hampsi-
xenne. Kpome TOro, Bce aToMel Boiopoaa B HEM HaXOMATCH B 3aCa0-
HEeHHOM noJoKeHHH. Hanpsokenne 1HK/I06YTAHOBOrO KO/blla He-
CKOJIbKO CHH)KA€TCSl 32 CUeT TOBOPOTAa METHJEHOBBIX IPYNO BOKPYr
C—C cBsi3y W BbIBEAEHHA M3 MIOCKOCTH. LIMK/106yTaHOBOE KOJBLO

0 ' \# cmon
q 5
Va' IE-a B 4 2
e H v\H
a 6 B
= ﬁ = W
r’ r r’

Puc. 83.6. Mauapi¢c UHKABL (UMKNOOponan M uukI06yTaH). O6LACHEHHe
B TeKcTe. .
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MOXeT MPHHHMAThb HEMAOCKYI0, <«CAOXKEHHylo» (opMy: aABa aToMa
yriepoaa NpH 3TOM pacloJaraloTcst Bbllle HJH HHXe MJIO0CKOCTH, B
KOTOpOi HaxoAATcsa ABa [ApPYrux aroMa yraepoaa (puc. 3.6,r,r').
duepretHueckuil Gapbep 3THX B3aUMHBIX MepexX040B O4eHb HEBEJHK,
M03TOMY UMKAOGYTAH CUHTAIOT NPAKTHUECKH TJIOCKUM.

HanpsixkeHHbiil ueTbipexusieHHbli IHKA pPeAKO BCTPeYaeTcsi B MpH-
ponubix coeauHenusix. OAHAKO OveHb Ba)KHas rpynna aHTHOHOTH-
KOB — TMEHHUHIHHBl — COZEPHKHUT YeTblpeXuNeHHblH LHKJA C aTOMOM
azora (cm. 10.7).

O6biuHble UMKAL. K HUM ODpHHaajexar NATH-, WeCTH- H CeMH-
YJleHHble WHKJbI.

IukaoneHTaH Y NATHWIGHHOrO LHKNa B MAOCKOH ¢opme
(a) BaneutHble yrawm paBHbl 108°, yTo 6JH3KO K HOpPMaJbHOMY
3HaueHuo. [To3TOMY B NNIOCKOM LHMKJIOMEHTAaHE YrJ0BOE HalpsXKeHHe
NpakTHYeCKH OTCYTCTBYeT, HO MPOSIBASIETCA TOPCHOHHOE Hampsixe-
HHe, KOTOpPOE CHHXAeTCsl 3a CueT MNepexofa LHK/AA B HEMJIOCKYIO
KoHdopmauuio koxgepra (0).

H H
H2C—C\HQ
HQC( 108 ©H H H
et
H H—H
H
a 6

B 3T1o#i KoHdOpPMAUHH ONMH H3 aTOMOB yriepoia BLIXOAMT U3
MJOCKOCTH, B KOTOPOIi pacnoJioXKeHbl OCTasbHbIE YeTbipe atoMa. Bhl-
XOISILLLUM W3 [JOCKOCTH MOXKeT 0Ka3aTtbcsl JA060H H3 MATH aTOMOB;
UHKJ MO3TOMY Kak Obl HAaXOAMUTCA B MOCTOSHHOM BOJHOOGPAa3HOM
ABHXeHUH. [TATHUIEHHBIA LMK YCTOHYHB.

Huknorekcad LlectnuneHunlit nuka He MOXeT ObiTh MJOC-

" KUM. H3-3a HaAHYHUA CHJIbHbLIX YIJIOBOFO H TOPCHOHHOrO HaﬂpH)KEHHﬂZ

B MJIOCKOM [HKJe BHYTPEHHHE BaJleHTHble Yr/bl Oblid Obl paBHbI
120°, a Bce aTOMbl BOLOpPOAA HAXOAW/HCH 6bl B 3aCAOHEHHOM TOJO-

- XKE€HHH.
: HoC—CHy
H C/ \CHQ =
2 =
\ /
HoC—CHz2
Liwxnorencan

Y nukJurekcaHa BO3HMKAKOT MeHee HaNpsiKeHHble HeMJI0CKHe
"KOHOPMallHK 32 CYET YaCTHYHOrO OBOPOTA BOKPYT O-CBs3eH, cpeau
KOTOphIX 6oJiee YCTOHYMBBLIMH SBJASIOTCA KOHQOpMaUMH Kpecaa
(puc. 3.7, a—B) u sanust (puc. 3.8, a—B). Koudopmauun kpecaa
o6osHauatrca C (or. anra. chair — kpecno), a KoHbOPMaUHH BAH-

63




M . e

Puc. 3.7. Lluknorekcan B KOH-

6 2 .
\ 4 / dopmMaudd Kpecaa.
H o H a — wapoctepxHesas Mofenn; 6 —
H 2 H aKkcHaJbHbe (a) W 3KBaTOpHadbHbe
8 (e) cBR3u; B — npoekuus Huwmena.

not — B (ot aurs. bath — BanHa). T Kondopmaunu CBOGOAHDI OT
YIJIOBOTO HAMpsiKeHHsl, TaK KaK YrJbl B HUX paBHbl 109,5°.

B KpecnoBHAHOH KOHGMOpMAUHH UHKJIOTeKcaHa OTCYTCTBYIOT 3a-
CJIOHEHHbIE M0JI0XEeHHA aTOMOB BOJOPOAA M YR/IepoJa: pacnoJiOXKeHHe
aTOMOB BOJOPOAA Yy BCEX aTOMOB YrJepoAa TaKoe XKe, Kak B 3aTop-
MOXeHHO! KoH(popMaluu 3TaHa (a, a’), a aTOMOB yriepola — Kak
B CKOLIEHHOH KoHpopmauun GytaHa (6, 6').

OTCYTCTBHEM YIJIOBOTO H TOPCHOHHOTO HanNpsKeHWH, a Takke
BaH-/ep-Baa/jbCcOBA HANpsXKeHHA OGbACHAETCA OTHOCHTENBHO HAH-
MeHbLIasi SHeprus W Go/blias YCTOAYHBOCTb KOH(pOpMallMU Kkpecaa.

Puc. 3.8. Lluknorexcan B KOH-
(hopMaLHH BaHHbL.

a — wapocTepxuesas Mogenb, 6 —
nonoxenne C—H cssized; 8 -— npo-
ekuus Hoomena.
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B KoHbopMAaUKH 8aHHbL Y ABYX Nap aTOMOB Yriepoaa (C-2 u C-3,
C-5 n C-6), Jexauux B OCHOBAHHMH, aTOMbl BOAOPOAA HAXOAATCH
B 3ACJOHEHHOM TMOJOXEHHH. DTO MPUBOAHT K TOMY, 4TO 3HEprus
KOH(popMauun sannsl Ha 35 K[k /Monb Gonblue, yeM KOH@OpMalUH
kpecaa. OTClOfa MOHATHO, NOYEMy NpPH KOMHATHOH TeMmeparype
99,9 9% MoJeKyJa LHKJIOreKcaHa CYUIeCTBYIOT B KOH(OpMaUunu
Kpecaaq.

[lects czeil C—H, napannenbnbie 0CH CHMMETPHH KPeClOBHA-
HOH (OpMbl [HKJIOTEKCAHa, HanpaBJieHHble TNOonepeMeHHo BBEpPX H
BHM3, Ha3bBalOTCH akcuaibtoimu (camBoa a). OcrajibHble LWECTb
C—H csnsei pacnosoxensl non yraom 109,5° k 3T0R OCH H TaKxke
TIonepeMeHHO HanpaB/eHbl BBEPX M BHH3. ITH CBf3H HA3bIBAKOTCH
sksaropuaronoimu (cumBoa e). Takum o6pa3oM, y KaxAoro atoma
yrepoaa oiHa CBsi3b C aTOMOM BOAOPOA@ PAacno/iokeHa aKCHaJbHO
W OfHa — 3KBaTopuanbHo (cM. puc. 3.7, 6).

JI1A UHKJOrekKcaHa BO3MOXHBI JBe 3HEPTEeTHUYECKH OJHHAaKOBhlE
(BbIpoXeHHbIe) KOH(pOpMauuu kpecaa. Ilpu nepexose HX Apyr B
ApyTa aKCHajbHble CBA3H MNpPeBpallalOTCs B 3KBATOPHAJbHbIE H
nao6opor. Takoii nmpouecc Ha3biBalT HHBepcued uukna. HMusepcns
ocyllecTBAsieTcs GbICTPO H LHKJIOTeKCaH NpeacTaBasier co6oi paBHO-
BECHYIO CMech JBYX KPeCNOBHAHBIX KOH(OpPMalHA € OJMHAKOBOH
3Hepruen.

Kpecno Hpecno
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B3sauMHoe npespaulenne 3THx KoH(popMauui, a Takxe nepexos
KOHGOPMAUHH Kpecaa B KOH(GOPMAUUIO BaHHbL NPOMCXOAHUT uepe3
rHO6KHe (GOpMbI, M3BECTHBIE MOL HA3BAHHAMH MOAYKPECAQ W <HCKa-
KEeHHOH» samubt (Teuct-tpopma). Tpu nepexoge or opHOil ‘KOH{op-
MaUAH K JAPYrodl MEHSIeTCS MOTeHUHaJbHasi 3Heprusi cucrembl. Mak-
CHMYM SHEPrdH COOTBETCTBYET KOHGOOPMAUWH MOAYKPECAQ; MHUHH-
MaJ/IbHOH 3Heprueit o6anaer Koudopmalus Kpecaa.

B MOHO3aMelleHHbIX MPOM3BOAHBIX UMKJOrEKCAHA 3aMECTUTENb
B KPECJOBHAHON KOH(OPMALMH MOXKET 3aHHMATh JH60 3KBaTOpHAJb-
Hoe, IH60 aKcHa/bHOe MoJoXKeHWe. B peayabTare MHBEPCHH UHKJ/a
3TH (hOPMbl MOTYT MPEBPAIMATBCH OAHA B APYryl), HO OHM yXe He
OyayT 5HepreTHYeCKH PaBHOLEHHbIMH. PaBHOBECHe CABHraeTCs B CTO-
POHY Gojlee BHIrONHOH (DOPMbI C 3KBATOPHAJBHBIM pacnofoXeHHem
3aMECTHTENs], HA3biBAEMOH [allee /A KPATKOCTH 3KBATOPHAJbHOMN
tbopmoii.

B skBatopuanbHoit ¢opme MoHozaMmeweHHOrMO UHKIOreKCcaHa,
HalnpuMep MeTHALHUKIOreKcaHa, 6yTaHOBHIH (PparMeHT, B COCTAB KO-
TOPOro BXOAHMT METH/bHAA TPYNNa, MMEeT 3aTOPMOXKEHHYIO, QMTU-
KoH(popMalHio.

[Ipn akcHanbHOM TNOMOXKEHHH METHJIbHOI rpynnbl B 3TOM Xe 6y-
TAaHOBOM ¢ parMeHTe OCYILLECTBJASETCSA eowi-KoHpopmauua. B axkcu-
albHOH (POpME METHJILMKIOTEKCAHA MPOSIBASETCH TAaKKe TaK Ha3bi-
Baemoe [,3-duakcuaarsvroe 63aumodeiicTsue, T.e. B3aHMHOE OTTal-
KHBaHHE MeXAy COJHXKEHHbIMH B NPOCTPAHCTBE AKCHAMbHON rpyn-
nmoi CHi M akcua/ibHbIMH aToMamu BOAOPOAA y KaXXAOTO TPETbero
Mo cuery aToma yrJepoaa. Bee 510 npuBoant k yBenuuenuio sHepruu
akchanbHoi Qopmbl Ha 7,5 k[xk/moab. [Tostomy B pPaBHOBECHO#
cmecd pe3ko npeobaanaer (95 %) s3KkBaTOpHANbHBIH KOH(popMep.
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AKCHANLHOE NONOMEHHEe OHBaTOpUanbhoe NonomeHne

CHg-rpynne CHy-rpynnut

18°

2ow-Byranosan anwmu-Byranosan
HOHAIOPMaUMA HOHGOpMauna

B oraenbHbix ciydanx Gojiee BbITOLHbIM MOXET O0Ka3aTbCH AdKCHAJbHOE M0J0-
MeHHe 3amecTuTened. Hanpumep, y yuc-umkgorekcanauodaa-1,3 npeo6aajaer AMak-

CHa/NbHad ¢)opMa, TaK KakK OHa CTaﬁM.ﬂHSpreTCH BO}IOpOﬂHOﬁ CBA3bIO, BO3HHKAIOLICH
MeXLy AByM# FHAPOKCH/IbHBIMK  TDYNMaMK MNpH HX aKCHaJbHOM PachnoNOXeHHH.

BoaopoaHaa caadb

O/H cv.0—H

QH
H H
P —
> OH
H
AHCHanbHOE NONoHeHHe OKBaTOPHANLHOE NONOHEHHE
OH -rpynn OH -rpynn

LIHK/OrekcaHoBoe KOJBLO CYXHT CTPYKTYDHBIM dparmeHToM
MHOTHX  GHOJIOTHYECKH  AKTHBHBIX  COeJHHEHHH — MHOHHO3MTA
(cM. 9.3.1), ctpentomMuumHa (cM. 12.2), crepounos (cM. 14.2.3) u ap.
B 6oablIHHCTBE NPHPOAHbIX COEAHHEHHH OHO MMeeT QOpMY Kpecaa, U
JHWb B HEKOTOPBLIX C/Ayyasix, Hanpumep B KaMdope — GopMy sarnHbL
{cm. 14.2.1).

lFerepounkanl. B npupodHbIX COeJHHEHHSAX YAacTO BCTpeyaloTcs
MATH- H LIECTHYNEHHbIE LHKJbL, cogepxaulue rerepoatombl. [erepo-
aTOMbl, B YaCTHOCTH KHCJIOPOA M a30T, HAaXOAATCA B ONHHAKOBOM
C aTOMOM yrJepoia COCTOSIHHHM FHOPHAM3aLHUK H UMEKT HeGosblIOoH
06beM, M03TOMY CYUIECTBEHHO HE MEHSIOT KOH(OPMALHOHOro CTpoe-
HHS aHaAOrMyHoro Kap6ouukaa. Hekoropble H3MEHEHHSI NPOHUCXOAAT
TO/IbKO B BEIHYMHAX AJIHH CBAA3€Hd U BaJIGHTHbIX YIVIOB. )

HInpokoe pacrmpocTpaHeHHe HMeeT HACHILEHHBIH (eCTHUJIeHHbIH
reTepoLHKJ ¢ aTOMOM KHCJ0poda — TeTparuaponu p aH. IToT
UHKJ MPUCYIL Yr/eBOAaM H Ha3biBAETCHA NUDAHO3HOLM. .

[TupaHo3HbI UHKJI CYLIeCTBYET B HaMMeHee HaNpsi)KeHHOH KOH-
GopMaunK KpecAa W NHLUb B OTIe/bHBIX CAyyasXx — B KOH(OpMalLHH
8aHHbL.

Hanuude atoma KuHC/IOpOA2 MeHSeT CHMMETDHIO LUIECTHUYJIEHHOro
UHKJAA, 4TO MPHUBOAMT K BO3PACTAHHIO YHC/]A KOHpOpMauud mupa-
HO3HOrO IHKJa N0 CPaBHEHHIO C LHKJOreKcaHoBbiM. [lns nupaHos-
HOrO [HKJa BO3MOXHbl [Be KOH(PODMAUHMH Kpecaq, KOTOpble He
6ynyT sHEpreTH4YecKH paBHOUEHHBIMA (BbipoxaeHsbiMH) . [1pu B3au-
MOMpeBpalleHud 3THX KoHdopMalHui 3KBaTOpHa/lbHble CBA3H CTaHO-
BATCA aKCHaNbHbIMH H Ha00OpOT.

’ a
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a
|
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Terparuaponupau
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3.2.3. dneMeHTH CHMMETPHH MOJIEKYN

CrepeoxuMHUeCKHEe MpeacTaB/ieHHsi Ga3HPYIOTCS Ha paccMoTpe-
HHH MOJEKY/bl KaK TeOMETPHYECKOro Teja B TPEeXMEPHOM MNpoOCT-
panctBe. Tako# noaxon o6ycaoBAHBaeT NpUBJeUEHHE B CTEPEOXUMHIO
psila reoMeTpHYEeCKHX MOHATHH, B YACTHOCTH 3/1€MEHTOB CHMMETPHH
ten. IlpH npuMeHeHUH K MOJIEKyJ€ OPraHHUECKOro COCAHHEHHs MO-
HATHS CHMMETPHH TeOoMeTpHuecKHX ¢Hryp ee HaH6ojee BaXKHbIMH
3J€MeHTaMH CHMMeTPHH 6YAyT OCb W MIOCKOCTb.

Ecau npu BpalieHHH MoOJeKyJabl BOKPYT NpoXoislleid uepe3 Hee
ocH Ha yroa 360°/n oHa coBMellaeTCsi C NMepBOHAYAJIbHOH CTPYKTY-
poH n pa3, TO Takas OCb Ha3blBAETCHA OCbI0 CHMMETPHH Nn-TO NMOPSAAKA.
Ocu cuMMeTpuyd MoryTt ObiTb 2-r0, 3-r0 W T. A. nopsigka. UeM Bblule
NopsAjoK OCH, TeM CHMMETpPHYHee MoJieky/aa. Mosekyna Tpuxaopme-
TaHa, Hanpumep, UMeEeT OCb CHUMMETpUH 3-r0 MOpPsiAKa, COBRNAAalo-
mwyo co css3bio C—H. D10 o3Hauaer, UTO NPU BpaLLEHHH MOJEKYJb
CHC13 Bokpyr oci Ha 120° mnpoucxoadT coBHajeHHe C HCXONHOM M
cTpykTypoil (puc. 3.9, a). ;

MlnockocThio CHMMETPHH sIBAsIeTCA BooOpakaemMasi NJIOCKOCTD, i

NpPOXoAsillasi uepe3 MOJEKYJYy HJIH aTOM YIJepoia C €ro 3aMecTHuTe- '
JSIMH M Aeasinlas MOJeKyJy Ha jBe paBHble uacTd. Hanpuwmep,
B MOJeKyJe TpUXJOpMeTaHa (xJaopodopMa) NJNOCKOCTE CHMMETPHHU
npoxoaut uepe3 ¢parmeir H—C—Cl (puc. 3.9,6). Cyuwecrsyior,
OlHAKO, MOJIEKyJ bl, He o6Jajaloline MJOCKOCTbIO CHMMETPHH, KOTO-
| pble OKa3blBAalOTCS HECOBMECTUMLIMH CO CBOWM 3€pKaJlbHbIM H306pa-
JKeHHeM. DTO CBOHCTBO HA3BIBAETCA XHPAaJdbHOCTHIO, a CaMu
MOJIEKYJbl — XM P a1 b HBL M H.

TepMHH «XuUpanbHOCTb» O3HAauaeT, YTO [ABa [peaMeTa HaXoAATcH

B TAakOM OTHOLIEHWM ADPYr K APYry, Kak JieBasi 4 npaBasi pykKd (OT
rpeu. cheir — pyka), T.e. npeAcTaBasOT co60il 3epKaJjbHble H306pa-
JKEHHsl, He COBMAjaioulde NMPH MOMBITKE COBMECTHTb UX B NMPOCTpPaH-
crtBe (puc. 3.10). B HaweMm OKPYy>XEHHH UACTO BCTPEUYAIOTCA XMpPaJb-
Hble Oo6beKTbi: NMapa 6aliMakoB, Napa nepyaTok, JeBas W NpaBas
BHHTOBBIE JIECTHHUB H Ap. HarisiiHbIM npuMepoM HeCOBMEeCTHMOCTH
npeAMeTa ¥ €ro 3epKajbHOro H306pa<eHUsT CAYKHUT HeBO3MOXHOCTb
HajJeTb Ha JIEBYIO PYKY NPABYIO IEpPuUaTKy, COOTBETCTBYIOULYIO NPOCT-
PaHCTBEHHOMY pacrnojoXeHuio mnpaBo# pykd. Takum o6pasom,
XHpaJbHOCTh B NMEPBYIO OUepelb MOHSATHE TeOMETPHUECKOe, a He Xu-
MHUeCKoe.

Uto6bl YCTAHOBHTb, fIBASIETCS JH MOJEKY/Jla XUpa/dbHOH, HeobXxo-
JAHMO NOCTPOUTb €€ MOAeNb U MOJe]b €e 3epPKAJbHOro H306paXKeHus
(puc. 3.11, a) 4 BbIACHUTb, COBMELIAIOTCA JH OHH B NPOCTPAHCTBE.
Ecan He coBMeulaloTcsi — MoJeKyna xupadbHa (puc. 3.11, 6), ecan
COBMELIAIOTCA — axupajbHa. DTOT NPHEM JaeT TOUHLIH OTBET, HO OH
He Bcerja peaneH. [IpH HeKOTOpOM HaBblke MOXXHO U 6€3 MOCTPOEHHS
MOjeJied Ha OCHOBE CTepeOXHMHuecKUX (OopMyJ AesaTb BbIBOA O Ha-
JHYUH MU OTCYTCTBUH NJIOCKOCTH CUMMETPHH Y, CJI€10BATeNbHO, ON-
penensiTb, XHpaJdbHa J¥ paccMaTpuBaeMasi MoJeKyJaa.

[TpocTeiimuit cayualt XHpanbHOCTH OGYC/AOBJAEH Ha/lH4YMEM B MoJe- Puc. 3.10, Xupaashbie 06mbexts,

Mnockacts
CHMMETDHHK

Qck cummerpumn
3-ro nopaaka

Puc. 3.9. dnemenTsl cuMMeTpHH Mosekyabl. O6bACHEHHe B TEKCTe.

3epuano

69

68




Monenyna 1 Manenyna 2

el [cihine

3epHano

Monenyna |

a 6

Puc. 3.11. Xupasabubie mojekyabl. QO6bscCHeHHE B TEKCTE.

KyJe lLeHTpa XHPaJdbHOCTH (XHPaJbHOrO WLEHTPA), KOTO-
PbIM MOXET CJYXHTb aToM Yrjiepoja, a3oTa, KPeMHHUsl, repMaHus
M Ap., COAEPKalLHH uYeTblpe pa3iuuHbIX 3aMecTuTens. [lns opranu-
4ecKod XMMUM HauboJbllee 3HAUECHUE UMET COeAUHEHHMS C XHpPaJib-
HbIM aTOMOM yrJepojga. Y TaKoro aToMa OTCYTCTBYIOT 3JIEMEHTHI
cuMMeTpud. B CBSI3U ¢ 3TUM ero TaKxKe Ha3biBalOT aCUMMETDH-
YeCKUM.

@® AcuMMeTpHuUeCKHH aTOM yrjepojga — aTOM, CBA3AHHbIH C UEThIPb-
Msl pasiMUHbIMH aToMaMu WM rpynuamu (o6o3Hauaercs *C).

B 60/bLIMHCTBE CJAy4YaeB Haldude XUPAJbHOFO artoMa Yrjaepoja
B MOJIEKyJ/le yXe CJYXUT yKa3aHHeM Ha ee XHpaJbHOcTb. OpHaKo
Ha/JMuHe LleHTPa XUPaJbHOCTH He eAMHCTBEHHOE H JOCTAaTOYHOE YCJIO-
BHe A5 MPOSABJEHUS XUPAJbHOCTH y MOJIeKydsl B LenoM. B nanbHei-
meM OyayT BCTpeuaTbCsl COeMHEHHsl, y KOTODbIX HECMOTps Ha
Hal{uyMe ABYX LUEHTPOB XHUPaJbHOCTH (aCHMMETDHUECKMX aTOMOB yr-
Jepojpa), MoJjiekysia MoxeT o6aanaTh INIOCKOCTbK) CHMMETPUH H
M03TOMY GbiTh aXHpasbHOlH (Me30BHHHAsS KMC/I0TA, UMCTHH U AP.).

OnTHYECKAA AKTUBHOCTb. XHPaJbHble COeMHEHHS NPOABJIAIOT ONTHYECKYIO AKTHB-
HOCTb NpPH TIPONYCKAHHH 4epe3 HMX MJIOCKoMmoJsipusoBaHHoro ceeta. [locae npoxox-
NeHUs depe3 noJsipuaarop oObl4HBIA cBeT (pHC. 3.12, a) CTAHOBHTCS MJOCKONOAAPH-
30BAHHBIM, T. €. BEKTOP 3JEKTPHUECKOro Mojs KoJeGaeTcs TOJNbKO B OAHOH IIOCKOCTH,
nepreHAMKyJIsIpHOH HanpaB/ieHUlo pacnpoctpaHenus Jgyuya (puc. 3.12,6). Ita naoc-
KOCTb HA3bIBA€TCS MJIOCKOCTbLIO MOJAPU3AUNKH CBETA.

[MaockonoapH30BaHHbIH Yy MOJYY4aETCA NPH CIGXKEHHW JIEBOTO M MPaBoOro WHUp-
KyJSIPHO MOJISIPU3OBAHHbIX Jyyel (puc. 3.12, B), KOTOpble MOXHO CPAaBHHTb C XHPaJib-
HBIMH BHHTOBBIMH JIECTHHLAMH.

BO3HHKHOBEHHE ONTHUECKOH AKTHBHOCTH Y XHPaJbHOrO CORJAHHEHHA OO0bLACHSAETCHA
TeM, 4YTO CKOPOCTb PacnpoCTPAHEHHA JIeBOTO H NPaBOT0 UMPKYJISIPHO MOJSPU3OBAHHBIX
KOMNOHEHTOB TMJIOCKONOJIAPH30BAHHOrO CBETa B OMNTHYECKM AKTHBHOH (XHpaJsbHOW)
cpeae pasanuna. [1pu NpoxoxAeHUH MJIOCKONONSPH3OBAHHOrO CBETA Yepe3d ONTHYECKH
AKTHBHOE BEILECTBO y COCTABJAIOWMX €ro Jyyell BOSHHKAeT pasHocTb ¢a3. B pesysn-
TaTe Ha BLIXOJE H3 ONTHYECKH AaKTHBHOH CPeAbl MJOCKOCTb MOJAAPH3aUMH cBeTa Gyner
OTKJIOHEHA OT CBOEro NepBOoHavaJbHOr0 HONOMKEHHN HA HEKOTOPLIH yroa a.
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Puc. 3.12. Buanl nonsipuaaunu cetoBoil BoaHsl. O6bACHEHHE B TeKCTe.

Uamepenne onTHueckoi akTHBHOCTH. OTKJOHEHHE MJIOCKOCTH MOJSPH3AUNH CBETA
MOXKeT MPOHCXOAUTh MO YaCOBOH CTPEJIKE, TOr/a Bel(eCTBO Ha3biBACTCS n1pagospawar-
wium, IPH OTKJIOHEHHH TPOTHB YaCOBOH CTPEJKH — 48808PAU4AIOULUM.

BelHuyHHA yria o 3aBUCHT OT NMPHPOIbI BElIECTBA M PACTBOPHUTENS, IHHBI BOJIHbI
CBETA M TEMNEepaTypbl. 3HaueHHe BEJHUYHHBI Yrida o HCNOJBL3YIT MU pacyeTa yiaelb-
Horo BpaileHusi [@], xapaKTepHaywllero ONTHYECKYIO AKTHBHOCTb | r BewecTsa B
1 ma pacTBOpa NpH AJWHe noasipumerpuyeckod Tpy6ku [0 cm. YieabHoe Bpauienue
ABJISETCH KOHCTAHTOH ONTHYECKH AKTHBHOrO BeLlecTBA NPH ORpejeNeHHbIX YCJIOBHAX
namepenusi. O6bIYHO M3MEPEHHE MPOM3BOLHTCA TIPH 06/yyeHHH MOHOXPOMAaTHUYECKUM
cBeTOM ¢ AJMHOH BoaHb D-nuuuu Hatpus (A 589 um) npu 20 °C; yjenbHoe BpalleHHe
o6osnavaerca [alfy.

Moansnpumetp COCTOMT K3 ABYX NMPH3M, MEXKIY KOTOPHIMH MOMEILaeTcs Mo-
JIpUMeTpHUEcKast TpyGka ¢ PacTBOPOM ONTHUECKH AKTHBHOro BewecTBa (puc. 3.13).
OjHa u3 NPU3M NOJSAPH3YET JyY, KCXOAALHH OT UCTOUHMKA cBeTa (1) M HasbiBaeTcs
Aoaspusatopom (2). [pyrast mpuama — anainsatop (4) — nponyckaer uyepes ceGst
(LJIOCKOTOJAPH3OBAHHLIH CBET, BbIXOASILHH H3 noaspumerpudeckoil TpyGkun (3). Ecau
BEILLECTBO ONTHYECKH HEAKTHBHO, TO MPH OJAHHAKOBOH OPHEHTALMH ABYX MPH3M CBeT
uepes aWann3aTOP NMPOXoAMT noaHoctsio (puc. 3.13,a). Ecan moene nonsipumerpu-
Yeckoil TPYGKH MJIOCKOCTL MOJSIPU3ALUHA CBETA H3MEHHIIACH, TO NI MOJAHOrO MPOXOXK-
JleHHs TAKOTO CBETA HYKHO TMOBEPHYTb aHANM3ATOP HA YroJl @, KOTOPbI K COOTBeT-
CTBYeT yray BpallieHHsl MJOCKOCTH NOJNAPH3AUNH CBETA ONTHYECKN AKTHBHBIM BELLECT-
som (puc. 3.13, ).

Q-MH-a== .

Puc. 3.13. O6ias cxema noasipumerpa. OO6bsAICHEHHE B TEKCTe.
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3.2.4. dHauTHOMEpPHSA

Haun6osee BakHbIM CleACTBHEM XHPaJbHOCTH MOJIEKYJ SIBJISIETCS
CyLIeCTBOBAHHE HX B BHAE Napbl MPOCTPAHCTBEHHBIX H30MEPOB —
5HAaHTHOMEPOB, - NIPEACTABJSAIAX HECOBMECTHMbIE B MPOCTPAHCTBE
3epKaJsibHble H306paXKeHHs (3epKajbHble aHTHIOAB). DHAHTHOMEpPHS
‘BO3MOXKHA TOJIbKO Y XHPaJbHbIX MOJEKY.I.

@ ODHaHTHOMEpPHl — CTEPEOH3OMEPHl, MOJMEKYJbl KOTOPbIX OTHOCSITCH

Mexay co60H KaK MpeijMeT H HeCOBMECTHMOE C HHM 3epKaJjbHoe
H3obpaxenue.

OHaHTHOMEpbl OJHHAKOBbI MO (PH3HUECKHM H XHUMHYECKHM CBOM-
crBaM. OHH MMEIOT OJAHHAKOBble TeMOEpPaTypbl MIABJIEHHSI U KHulle-
HHs, 06J1afal0T OLHHAKOBOH PacCTBOPHMOCTbIO, BCTYNAIOT C OJHHAKO-
BOH CKOPOCTbIO B ONHH M Te e peakUHH B OGBIYHBIX, aXHPaJbHbLIX,
ycaoBusiX. OTJAHUHTD 3HAHTHOMEPBI MOXHO TOJIBKO C TOMOIIbIO «XH-
¢pajibHOTO» MeTOoJAa, HCMOJb3ys BO31eHCTBHE Ha HHX KaKoro-iu6o
XHPaNbHOro (aKTopa, HanpuMmep, NOJSIPH3OBAHHOrO CBeTa. JHAHTHO-
Mepbl crmocoGHbl BpaulaTh MNJOCKOCTb MOJSPH3alHH  CBeTa, T. €.
00/121aI0T ONTU4eCKOL aKTUBHOCTb10. OTCIofa MPOUCXOANT HX APYroe,
HCTOPHYECKH CJOXKHBILIEECH Ha3BaHHe — ONTHYECKHE H30Mepbl. JHAH-
THOMEpbl UMEIOT OJMHAKOBbIE 3HAUEHHS BEJMUHH Yria BpauleHHs a,
HO NPOTHBONOJOXHblE €0 HAMNpPaBJeHHsd: OJHH — JEBOBPaLIAIOILIH,
apyroit — npasoBpauatpouwnii. TlpaBoe BpaineHune o06o3HauawT 3HAa-
KOM (+), JieBoe — 3HAKOM (—).

CMech paBHBIX KOJNMUYECTB 3HAHTHOMEDPOB HAa3blBAETCH paueMa-
ToM. Pauematnl He 06s1analoT ONTHYECKOH AKTUBHOCTHIO (ONTHYECKH
HelesiTe/ibHbl), UTO HHOrAa 0003HaualT 3HAKOM () mepen HasBa-
HHEM COeJMHEeHHS. .

BennuuHy ¥ 3HaK yrsia BpaluleHUs] XHPaJbHbIX COEUHEHHH HENb3s
MpeACcKa3aTh; OHH ONPEAENSIOTCS IKCIEPHMEHTAIBHO C TTOMOIILBIO TTPH-
60poB — MONSAPHMETDPOB (NpH OUKCHPOBAHHON AJHHE BOJIHBI)

H CHNEeKTPONOJAPHMETPOB (NpH MNepeMeHHBIX JJHHAX
BOJIH) .

Onruueckas aKTHBHOCTb H3BECTHA H B MHpe HEOPraHHUYecKHX coeldHeHnHidl (KBapu,
XJIOPAT HATpUA W ApP.), TAe OHAa, Kak NpPaBHIO, CBA3aHA TOJbKO C OCOGEHHOCTAMH
KPHCTAJIHYECKOro CTPOEHHA M HCue3deT MPH PAacTBOPEHHH. Y OpraHHuecKuXx e coe-
JMHEHHH ONTHYEeCKasl AKTHBHOCTb NPOABASETCH H B PAacTBOPeHHOM coctosHHH. OHa
ofycnioBaeHa 0COGEHHOCTSAMH CTPOEHHS MOJEKYJI.

[IpuMepom napbl NPHPOAHBIX SHAHTHOMEPOB € OJHHM LEHTPOM XH-
PaNbHOCTH MOXET CJAYXHTb 2-THAPOKCHNPONAHOBaA (MOJOYHAs)
kucnora CH3*CHOH—COOH. B Monekyne 3toro coeadHeHHst aTom
yraepoaa C-2 sinsieTcsi aCHMMeTpHUeCKUM. XHPaJbHOCTb MOJIEKYJIbl
JAOKa3blBaeTCsi HECOBMECTHMOCTbIO B MPOCTPAHCTBE TeTPas3ApPHYECKHX
Mojesiel «mpeaMeTa» M €ro 3epkajnbHoro uzobpaxenus (puc. 3.14, a).

SHaHTHOMEPbl MOJOYHOH KHUCJOTHI MPEACTABASIIOT COGOM Jerko-
njaaskue npuambl ¢ T. . 25 °C. OHU uMeloT paBHOe MO a6COMIOTHOM
BEJIHYHHE, HO IMPOTHBOMOJOXHOE [0 3HaKy BpalleHHe: —2,6° u
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COOH COOH

HO

XupanbHbin
atrom yraepoaa

COOH COOH

H oH HO H
CHg o CHa

Puc. 3.14. DHaHTHOMEDDI MOJIOuHON KucaoThl. O6bACHEHHE B TEKCTE.

cJloTa
+2,6° (2,5 9, BOAHBINA pacTBop) . PaueMuueckasi MOA%:HiHnl;Houecce
b
OuHas KHCJOTa fnojydaer
oNTHUECKH HeakTHBHA. Moa B
KOTOpOe ABJsIeTCH pe3y/b
MONOUHOKUCA020 BPONEHUR, e
2 axapucTbie Bell .
il, nepepabaTbiBarolKX C
nesTeqbHOCTH GaKTEePHH, Y DTl e an
epuil o6pasyercs Ju0OO P ,
B 3aBUCHMOCTH OT BHAA OaKT "
Au60 JeBoBpallaoIilas MOJOUHAs kucaora. [TpaBoppalianiias M
JlouHas KHCJO0Ta COJAepXKHUTCH B MblUINaX JKHBOTHbIX. .
M poeKuHOHHbIE dopmyab Punsepa. s u3obpaxeHusd ?Dnu_le °
MepOB Ha MJIOCKOCTH HCMOJB3YIOT npoexuuo;:gble (pOpMIYIannocxogn;
npoekuHaMu Puuiepa.
Ha3blBaeMble HHOrga MpocCTo octs
B 3aBHCHMOCTH OT TOro, Ka
6ymaru npoeuHpyercs TeTpas’ip- k o
ero BHUAHMT HaOJI0
NPOCTPAHCTBE H KAKHM
MOBEPHYT B TPeXMEpPHOM T o
TOTO XKe COeJHHEHHs MOXET
aate/b, AJs ONHOTO H cHio
HeCKOJI,bKO npoeKnHiA. [Tostomy pyKOBOILCTBy!OL(:;)TSEEJ?:EJ(I)EHT}Z:(HM
b pacnoJjararwoT
npasuHJaMu. YTrjaepoaHylo uen aKy
ogpasom, yToGBLl BBEpPXY OKasajachb crapiias rpynna. Hanf a3)1p,
Y FHAPOKCHKHCJOT (cm. puc. 3.14, a)6npmm1'o paCrI;}OyJ;f:lraaT: T:aproplf-
eTcl KapOOKCHJibHAS ,
TaK, UTO HaBepxy OKasblBa , 8 Ha rop.
I ToM K HabJjopartento, pa
30HTalbHOM pe6Gpe, MOBEPHY :
aToM BOAOPOAA H THAPOKCH/bHAS rpynna (Had l;(apfz:(jlr:TH)bl'X?{';:zz-
rerepodyHKIHOHATbHbIX .
rpynna ¥ T. 0.y APYrHX . T .
i uiics B LeHTpe TeTpasapa, nep
HbliI aTOM yrJjepoaa, HaxonAll pa, mepenosht
yeHHs FOPU3OHTAJIbHOH H BEP
csl Ha NJOCKOCTb B TOUKY repece
WOl JMHMH u He o603Hauyaercss CHMBOJOM. Pacnonomeum;eBencT
FOpPH3OHTAJH 3aMECTHTENH HanpasJeHbl K Habawpateno, a n p
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#— «YXOAAT» OT HabJwoparensi, T.e. HAXONATCA 3a IJIOC-
“6ymaru. Ha puc. 3.14, 6 nokazaHo uso6pakeHHe 3HAHTHO-
OJIOUHOH KHCJIOThI B Mpoekuusix Puiuepa.
ffpaBuaa oG6pamwennsa ¢c popmyaamu dumepa.
[lpw/nonp30Banun npoekunsMu QPHuiepa HeOGXOAMMO 3HAThb, UTO

p#gRla 3aMecTHTesed MeCTaMM C HeuyeTHbIM YUCJIOM [MepecTaHo-
{460 noBOpOT Bceidl GopMysasl Ha 90° B miockocTH Gymar,
gpaienve ¢opmysabl Ha 180° c BbiBefeHMEM H3 IJIOCKOCTH
HT K H3MEHEHHIO CTePEOXHMHUYECKOTO CMbIC/]a, T.e. mpeBpa-
¢e B popmyny antunosa. YeTHoe uuc/O mepecTaHOBOK 3aMec-
#i WM BpallleHuHe Ha 180° 6Ge3 BbiBeIE€HUS H3 IJIOCKOCTH
KORArypalHIO He MeHseT.

~Qmocurenbias W abcomornas kKoudurypaumun. OrnpeneneHue
aa&%pﬂloﬁ KOHQUTYpaUKH, T. €. HCTHHHOTO PACMOJIOXKEHHS B MPOCT-
paH¢tBe 3aMecTHTe el Y XHPATbHOIO U@HTPA, CTAJI0 BO3MOXKHBIM TOJIb-
KO ¢/ {0ABICHHEM BBICOKOPA3pelaloEX (BH3UKO-XUMUUECKHX METO-

; YAaCTHOCTH  PEHTreHOCTPYKTYPHOro aHaiu3a. [lepBbiM
HHeM, JJIsi KOTOPOro yaajoch ONnpejenuTh abCOMOTHYIO KOH-
o (1951), Gbina (+)-BHHHas Kucsora.
YaHoBNeHUE a0COJIOTHON KOH(HrypauHH — TPYAOEMKHi Npo-
fﬂoc.‘{le BLISICHEHHA aObCOMIOTHBIX KOH(HTYpPaLUHUH HECKOJbKHX
HHH NOSBH/1ACh BO3MOXXHOCTb XapaKTePH30BaTh BCE OCTaJlb-
YeM cpaBHeHHUS HX KOHQUTrypaUHH ¢ KOHDUTYpaLUIMH 3TAJNOH-
lOY€BbIX) COEJMHEHHH, T.e. ONpeeNHTb OTHOCHTENbHbIE
auuu.
eGHOCTb B CTaHAApPTe, C KOTOPbIM MOXXHO CPAaBHMBaATh KOHMH-
J HCC/IelyeMOTo COeIMHEHHUS], BO3HKKA 3a10J1T0 110 NOSIBAEHUS
BO3MOXHOCTH YCTAaHOBJIEHUA aOCOMIOTHOH KOH(Urypauuu.
oxenuio M. A. PosanoBa (1906) 3a xowgueypayuonne
6bll NMPUHAT TJAUUMULEPHHOBHH aabaerun Ero
H JIEBOBPAILAIOLIAM SHAHTMOMEDPAM OblINW NPHUNHCAHLI ONpe-
e KOHpHrypauuu, o6osnavennole Kak D-(+)- u L-(=)-rau-
€ aJibJeruinl.

+* /O
CH,OH—CHOH —cy
v CHO CHO CHO
H,OH H‘i—OH HO HO H
OH CH,OH HO A H CH,OH

+)-rNMUEePNHOBLIA L-(=)-rnMuepuHoBsin
ansaerna aneaerup

JIbHOCTb NPOHM3BOJIbHO NPHNUCAHHOH (+)-IIHLEPHHOBOMY
KOHHrypauun B AafbHeflieM 6buia NOATBEPKAEHA 3KC-
bHO W mnpuobpena cuay a6GCONOTHOH KOHPUIypaLHH.

3arnaBubie Gyksol D M L cranu cuMBOJaMM CTE€PEOXMMHYECKOH

HOMEHKJaTyphl.
K D-cTepeoxMMHUYeCKOMY DSy OTHOCHAT poacTBeHHble D-riuuepu-

HOBOMY aJIbJerHy COENMHEHHsI C aHaJOTHYHOM KOHQHrypalnei

IlEHTPA XMPAJbHOCTH. ¥ 3THX COEIMHEHHH (GYHKUHOHA/NbHbIE TPYMIIbI
(OH, NH,, ranorenst) B npoekuny ®umepa (NpaBUIbHO HAlHKCaH-
Hoii!) pacnosaraloTCsi CrpaBa OT BepTHKanbHOH auduu. K L-psny
OTHOCAIT COEAMHEeHHs C NPOTHBOMONOXHOW KOH(pUrypauued UeHTpa
xupanbHocTH. Hanpumep, BXonsiiiHe B COCTaB GeJKOB a-aMHHOKHC-
JOTHL B [0aBJsiioleM 60ablIHHCTBE oTHOCATCS K L-psaay (cm. 11.1.2).
B HX MpoeKlHAX aMHHOrPYNIa HaXOAHTCA C/leBa NO aHANOTHH C THA-
POKCHJIbHOH rpynnoi B L-riuuepHHOBOM ajbleruie.

« COOH
R—CGH—COOH HQN~+—H
NHg R
o - AMMHOKUCNOTA L-o- amurorucnota

CpaBHeHHe KOH(HIYPAUHH HMCCAEIYeMOro COeIHHEHHs C TIJHle-
PHHOBbLIM aJIbJErHA0M NPOHIBOAAT NYTEM CEPHH XHMHUECKHX MpeBpa-
LeHW, He 3aTParuBalLIMX LeHTp XxupaabHocTH. Hanpumep, (—)-mo-
JIOYHYIO KHCJOTY MOXHO MONYy4YHTh M3 D-(4)-rinuepHHOBOro ajbje-
rupa. EcTecTBenHo, uTO KOHGUTYpaliHs XMPpaJbHOrO aToMa yrjepoaa
6yIeT Yy Hee OAHHAKOBOW C HCXOJHbIM QJbAErHAOM, T. €. NOoJYyueHHas
(—)-Mosiounas kucaora 6yaeT npHHanlexath k D-pany.

CHO COOH 80CCTaHOB- COOH
| oxuCneHue nenne

H OH H OH H | OH
CHoOH CHoOH CHs

D-(+)-ranuepunosuit ansaerug D-(—)- monouHas Kucnota

3nak BpallleHdsi He HMeeT MpsIMOH CBA3M C KOHQHrypauued.
JBa coequHeHHS MOryT UMeTb OJMHAKOBYID KOH(GHUIypauuio, HO Npo-
TUBOMOMOXHbIE 3HAKK BpalleHusa. Bodee Toro, /st OLHOrO U TOro Xe
COeHHEHUA B 3aBUCUMOCTH OT YCJOBHH ONpejesieHyst yria BpalleHHs
(pasHble pacTBOpHTENH, TemnepaTypa) MOTYT MOJy4yaTbCsl pa3Hble
3HAKH.

R, S-Homenknarypa. B crepeoxumuueckux Haspaunusx D, L-cuc-
TeMa Bce uyalle 3aMmeHsiercs R, S-cucreMmoil, OCHOBaHHOH Ha Henoc-
PEACTBEHHOM pAaCcCMOTDEHHM MPOCTPAHCTBEHHOH MOJAEIH MOJIEKYJlbl
C YYeToM CTaplUHHCTBA 3aMeCTHTeNed Yy LeHTPa XHPaJlbHOCTH.
CTapliuHCcTBO 3aMecTHTeNell OMpeaessieTcsl N0 BeJHUHHE aTOMHOro
HOMEepa »3/1eMeHTa, CB3aHHOIO C LEHTPOM XHpajbHOCTH. Mogesb
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TpeTun cnov

BTOPOK Cnou

nepBbid CNow

OH>CHO>CH,0H
8 6 6

OH
MpoTue yacoBon CTpensu
S-rAvuepvHoBLIN ansieru

(cooteercTeyeTt L-paay)

6

/

CH,0OH
2 Mo vyacoson cTpente

R-rnuuepuHoBLId ansaerus
(coovsetcTeyeT D-pRAy)

| B

Puc. 3.15. R, S-HOMEHK/IaTypa 3HAHTHOMEPOB TMIMUEPUHOBOTO aJbAeTHAA.

a — NocneaoBaTeNIbHOCTb CTaplIHHCTBA 3aMecTHTesel Y XHpANbHOTO 4TOMAa yrJaepoaa, 6, B -
HanpasJieHHe MajJeHUA CTaplIUHCTRA 3aMecTHTeneH.

MOJIEKYJIbl pacnojiaraioT Tak, 4ToObl caMbiil MJaillUil 3aMecTHTENb
(o6biuHO aTOM Bojaopopna) Obl1 HauGosee yaajneH OT HabJOAATENs.
Ecnn crapuinHCTBO Tpex Apyrux 3aMecTHTeqeH, JeXKallUX B IOBep-
HYTOM K HaGJioflaTe/l0 OCHOBaHHM TeTpasapa, y6biBaeT M0 4acoBOil
CTpeJKe, TO Takasd KOHpUrypauus ob6o3nauaercd R (ot Jat rectus —
npaBblii), MPOTUB 4aCOBOH cTpeskn — S (oT sar. sinister — neBwlit).

B Tex cjyyasx, Korja aTtoMHble HOMepa OKa3blBalTCHd OAHHAKOBBIMH, AAS pe-
UICHHSA BOMpPOCAa O CTAPIUHHCTBE TNPHBJACKAKT aTOMHbIE HOMEpa 3J1€MEHTOB «BTOpPOro
Closi», T. €. T€X 3JIEMEHTOB, KOTOpble CaMH HEMOCPEACTBEHHO He CBA3aHbl C LEHTPOM
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XHPaNbHOCTH. ATom BTOpOro <cJjos, CBSI3aHHbIH ﬂBOﬁHOﬁ CBsAI3bIO, YUHTHIBAETCH
JABaXAbI.

ﬂ}lﬂ onpepeaeHds NOCJAE€N0BATENbHOCTH CTapuUIHHCTBa 3aMecTuTenel B rJaudue-
PHHOBOM aJdibAeruiae Heo6X01HMO NPpHBJ/EKaTb a8TOMblI BTOpPOro CJOd, TakK KakK B JABYX
QYHKUHMOHAJBHLIX Fpynnax — ajlbJerHAHOA W HEePBHYHOCTHPTOBOH — C UEHTPOM XH-
panabHOCTH cBA3aH atom yraeposa. OG6Go3nauenHe KOHMUIYPAUHH TAHLEPHHOBOroO
anwperuna no R, S-cucreme nokaaawo Ha puc. 3.15.

Paspa6oranbl Gonee yjno6Hbie NPHEeMbl HCNOAL30BAHHS He Mojened, a npoek-
uuoHHblX ¢opmyan Puuwepa. [las storo ux npeobpa3yior Takum 006pa3om, uTOObI
MJAILHA 3aMeCTHTeNb (OGbl'-lHO aTtom Bouopoua) oKasaJjicsi BHH3Y, H TaKxe ofpe-
AeJdI0T nocaesosare/JbHOCTb CTApiUHHCTBA 3aMecTHTeNeN.

[Tpeo6pasosanue dopmya Puuiepa NPOH3BOAAT MyTeM 4ETHOIO YHCAA MepecTa-
HOBOK 3aMecTHTeqell y xupanbHoro aroma yraepoaa. Hanpumep, B D-ranunepuiosom
anp/ieruae NpoOH3BOJAT [MEPBYIO NMEPECTAHOBKY C TAKHM YC/OBHEM, yTo6bl aTOM BOJO-
poaa oKasaacs BHH3Y. [l 3TOro MEHSIOT €ro. MecTaMH ¢ MNepBHYHOCHHPTOBOH
rpynmoii. [IpH BTOpOH NepecTaHOBKE MEHAIOT MECTaMH JBe Jiobble rpynmnbl (Goaee
MPHBLIYHLIM SBASIETCS OGMEH IPyM, PacnoNOKeHHbIX MO TOPH30HTANH). 3areM on-
peaeNsioT HanpasJieHde NajeHus CTapLIMHCTBA 3aMecTHTened. B panHoM ciyuae oHo
MTPOHCXOAHT MO 4aCOoBOKH CTpenke.

gOH >6CHO > 4CHoOH

CHO CHO CHO CHoOH H
H——OH  HOHC——OH HOCFEHQOH 0H0$0H HOH,G~—HCHO
Han unm
CH,0H H H H H
D-raMuepnHoBLIR nocne 1-a nocne 2-n NepecTaHO8KK
anesgerung . nepecTtaHQBaKH

R-HoH@HIrypauuA (N0 4yacoeowm CTpenHe)

3.2.5. luacrepeomepus

@® Crepeou3oMmephl, He MABAfAOLLHECH 3HAHTHOMEPAaMH, Ha3bLIBAIOT
JHacTepeoMepaMH.

[ToHATHA 3HAHTHOMEPUH H AHACTEpPEOMEPHH — B3aMMOHCKJIOUEIO-
mue. B orsiMuve oT 3HAHTHOMEPOBR AuacTepeoMepbl 06,1aAal0T 3aMer-
HhIM pa3juuneM B (PU3HUECKHX H XUMHuecKUX cBoicrBax. [losromy
HX MOXHO OTAENHTb IPYr OT ApPyra ¢ MOMOLUbIO OObIYHbIX METO/0B
pasjienieHus OpraHMYecKHX BeLLEeCTB.

IlonAaTve nuacTepeoMepuH OXBaTblBaeT ILUHPOKHH KDPYr cTepeo-
H3omepoB. Cpeln HUX cjelyeT BbIAEAUTb- ABe BaKHEHWIHE CPYMMbi:
G-JiHacTepeoMepbl U T-JHacCTEPEOMephl.

o-Jluactepeomepnl. MHOrne 61o/0rMYeCKH BaXKHble BeLleCTBa CO-
AepxaTt B MoJekyJae 6Gojsee OLHOro UeHTpa XxupajabHOcTH. [loacuer
4HCa2 CTepeoM3OMepPOB [/l HHUX TPOU3BOAHTCA no dopmydae 2%, rae
N — YUCJO LEHTPOB XHPAJbLHOCTH, B YACTHOCTH aCHMMETPHYECKHX
aToMOB yrjepona (MpH 3TOM UYHCIO TMap 3HAHTHOMEPOB B 2 pasa
MeHblue). Hanpumep, npu Hajiuuun OBYX acHMMeETPHUYECKHX aTOMOB
CoeHHeHHe MOXET CYILLeCTBOBATh B BHAE UYETbIpeX CTepPeoH3OMepoB
(22), cocraBasomux ABe napel 3HaHTHOMepoB. Kaxnas napa sHaH-
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THOMepoB 06Gpa3yeT pauemar. JTO COOTHOLUEHHE CTEepPeOHM3OMEepHbIX
(hopM mnpeicTaB/eHO HiKe Ha MpuUMepe MpeAcCTaBHTe/elH MOHOcaxa-
punos (cm. 12.1.1).

OfHMM M3 NMPOCThIX MOHOCAXApHAOB fABASeTCA 2, 3, 4-TPUIHUAPO-
keubytanaab HOCH,*CHOH*CHOH—CH=0— anbaerun, coaep-
KaUHA HEeCKOJNbKO TMAPOKCHJbHBIX TPYNN M ABAa aCHMMETPHUYECKHX
atoma yraepoga C-2 u C-3. [lpn HaiuuWM ABYX UEHTPOB XHpPaJb-
HOCTH 3TOT aJibJeruj A0JKeH CYLLeCTBOBATh B BHIE YEThipeX cTepeo-
M30MepOB, NPeACTaBAALIHX COO0H 1Be Napbl SHAHTHOMEPOB.

CHO CHO CHO CHO
H OH HO H HO H H OH
H OH HO H H OH HO H
CH,OH CH20H CH,0H CH)0H
D-aputposa L-apuTpoaa D-rpeoaa L-rpeoaa
I\ / ] ] /IV
\

DHaHTHOMepL OuanTHOoMeps

Auantromepsl | # Il umeior oaMHaKOBbie QU3HYECKHE H XHMMU-
yeCKHe CBOHCTBA, HO MPOTUBOMOAOXHbIE 3HAKH BpallleHHs MJI0CKOCTH
noasipusauuu cBera. AnajorudHo sHantHoMmepbl [II u IV, umes
OIIMHAKOBbIE CBOMCTBA, Pa3/jMYaloTCs TOJABKO 3HAKOM yrja Bpallle-
Hus. D-sputpo3a (B Buae ¢docdarta) fABISETCH BAXKHBIM NIPOMEXY-
TOUYHBIM TPOAYKTOM B 0OMeHe YIJeBOJOB.

D-spurposa (I) ne siBnsieTcsl 3epKa/bHbIM U300pa’KeHHeM CTepeo-
uzomepoB Il wau 1V. [Tostomy D-spurposa (I) u D-rpeosa (III),
a takxe (I) u L-tpeosa (IV) npencraBasiior napbi jgHacrepeo-
MepOB.

Takune puacrepeoMepbl Ha3bIBAIOT G-IHACTEpEOMepaMH, TaK Kak B
HUX 3aMECTHTeNH CBS3aHBI C LEHTPOM XHPAJbHOCTH C-CBA3AMH.
[Tapbl crepeouszomepor Il u III nau I1 u IV no tem xe npuuunHam
CAYXKar npuMepaMu oO-auacrepeoMepoB. MoOXHO 3aMeTHTb, UTO Yy
0-AMACTePeOMEePOB KOHQHIypaLUH OLHOrO UeHTpPa XHPaJbHOCTH OfM-
HAKOBbI, APYroro — MnpoTHBONOJOXKHE. C yBe/lHUeHHeM YHC/la LEHT-
POB XHpPaJbHOCTH BO3pacTaer KOJHUECTBO G-AHACTEPeOMEpOB.

OT Ha3BaHWil 3PUTPO3bI M TPEO3bl NPOU3OLIIHW TEPMHHONOTHUECKHE MPHUCTABKH
3puUTpo-u TPeo-, ynorpebasiolrecs AN 0603HAUEHUS OTHOCHTCAbHOrO PacnooKeHus
OAMHAKOBbIX (AW POJCTBEHHBIX) 3aMeCTHTeNeH y ABYX XUPAabMblX aTOMOB yr/iepoaa.
Ecnn B npoekunonHoll popmyae duirepa 5TH 3aMeCTUTeNH HAXOAATCA MO OAHY CTO-
POHY Yr/iepoaHON LelH, TO TaKoH CTepPeonH3oMep Ha3bIBAKT 3puTpo-POpMON, ecan Mo
pa3sHble — TO Tpeo-GopMOoH.
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n-[iuactepeomepni. K HUM OTHOCAT KOH(pHrypauHOHHbIE H3OMEPHI,

b cofepxkalulue n-CBfA3b. IJTOT BHA [AMacTePROMEpUH XapaKTepeH, B
b yacTHOCTH, A5 ankeHOB. OTHOCHT@bHO IJIOCKOCTH J-CBSA3H OJHMHa-
| KOBble 3amMecTHTeNM y [BYX aTOMOB YI/epoia MOryT pacnojiaraTbcs
| 1o onHy (yuc) wWav Mo pasHele (TPAHC) CTOPOHDBL 3TO TIPUBOAHT
L K CYIECTBOBAHUIO CTEPEOH30MEPOB, H3BECTHBIX TaKXKe MO Ha3BaHU-
b emM yuc- U TPAaHC-U30OMEpOB.

OcHoBHag NpHYHHA CylLleCTBOBaHHUA yuc- 1 TPaHC-AH30MEPOB 3aK-

f liouaeTc B HEBO3MOMKHOCTH BpalLleHM BOKDYT m-CBSi3H 6e3 ee

§ HapylieHHA.
| | CHy CHj CH; H
\C= / \C:C/
H/ N H/ \CH:z
yuc-ByTen-2 Tpanc-Byten-2

T. ku. 43,72 °C 1. kun. +0,88 °C

UIJ,C- W TPAHC-u30Mepbl  UMEIOT 0/lIHHAaKOBYIO nocJjiegoBaTte/ib-

‘ HOCTb CBfI3bIBAHWA aTOMOB, HO OTJAHYANTCHA APYr OT Apyra npocrpa-
' HCTBEHHBIM pacnoioXXeHHEM 3aMecTHUTeNed U [IOTOMY ABJAAIOTCH

crepeousomepaMu. C Apyroi CTOPOHbI, HX MOJEKYJbl aXHpalbHbl

.(B HMX HeT XMpaJbHblX LeHTpoB). Takum 06pa3oM, 4uc- W TPAHC-

H30Mepbl aJlKeHOB OTHOCHMTEJNBHO APYT Apyra fABJAIOTCH AHacTepeo-
MepaMi U 06/1a/1aI0T PasHbIMH CBOMCTBAMH.

E, Z-nomenkaatypa. B ofuem ciyuae, KOr4a y atoMoB yrjiepold, CB3AHHbLIX
ABOHHOI CBA3bI0, UMeeTCs J106oi Habop samecTuTeaeil, ucnoansyercs E, Z-cucrema
0603KaueHNil, OCHOBAHHAA HA CTAPLWHHCTBE 32MECTHTeNeH, ONpelelieMoM N0 aTOMHO-
My Homepy. n-f/luacrepecmep, y KOTOPOrO CTapiliMe 33MECTHTENH HAXOAATCHA no
OJHY CTOPOHY MNOCKOCTH [ABOHHOH cBA3Hu, o6o3Havaercad Z (OT HeM. zusammen —
BMecTe), N0 pa3anbie cTopodbl — E (0T HeM. entgegen — HampoTus). Y C-1 crapuuun
3aMecTuTe b — aToM Hoaa, y C-2 — xJjopa.

C=C C=C
/ 0\ /
Br H Br
Z-vaomep E-n3omep

1-BpoM-1-M0A-2-xNOP3TEH
1(53) >Br (35)> CL (17)

n-Jlnactepeomepus petunond. mn-Jlnacrepeomepnl 4acTo
BCTPeUaloTCs CPeiH NPHPOLHBIX COeAMHEHHH, B YACTHOCTH
comnpsiKEHHbIX NoNueHoB. B MoJekyse peTHHOJA (BuTa-
MUH A) cOlepaTcsi HECKOJbKO JBOHHBIX CBsi3eH H OTHO-
CHUTEJbHO Kax oW M3 HUX OCYLLeCTBASIETCH TPAaHC-paclo-

l0XKenye yraeBoLOPOAHbIX PaiHKaIOB (oaa-Tpanc) (ot aura. all—
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Bce, MOJHOCTLIO). Butamud A npuHumaer yuyacTue B Ipouecce 3pH-
T€/IbHOrQ BOCHPHATHA H OCOGEHHO BaKeH A/ 06ecleueHHs OCTPOTh
3peHHs npu caaboi ocBeuleHHocTH (cM. 14.2.2). Ero m-auacrepeo-
mep — 9-yuc-peTHHON — 3HAUYHTENbHO MeHee 3(p@eKTHBEH.

H CH, H CHj H CH
3
HaC_, CHa | <|3 cl: | O HiG  CHal |
C. C C.
8 "N\B A2 a4 2 10 _H
s \([; 9\?/ \([3/ \cl;/ \\C/g\o/
. L
3 1 H H H H H Gy M
2 CHy CHy, H T
NP
BUTAMMH A  onn-mpasc-PeTunon H30 C
(anTnanocTe 1007%) G- yuc Petuno.
““ ! CH,0H

(aKTHBHOCTS 227))

3.2.6. Pauemarni

[MonyueHHble CHHTETHUYECKHM [MyTEM OPraHH4YeCKHe COeAHHEHHS,
cofepKallHe UEHTPbl XMPaJbHOCTH, OOBIUHO He 06/1analoT ONTHYEC-
KOH aKTHBHOCTbIO. OTO NPOHCXONUT MNOTOMY, UTO B pe3yJbTaTte
peakuuu o6pasyercsi paBHOE KOJHUECTBO SHAHTHOMEpPOB, T. €. NOJY-
uyaeTcsi paueMar. B 0GblYHBIX YC/NOBHSX XHMHUECKHM MYTEM He/b3d
MOJYYNTh OTAENbHbIE JHAHTHOMED B HHIMBUAYa/bHOM BHAE, TaK Kak

06biuHbEIe CHHTETHYeCKHe peakKuHH He HABJSAIOTCA CTePCOCENEKTHB-
HbIMH.

K crepeoceneKTHBHBIM OTHOCATCA peakuUHH, B pe3yabTaTe KOTO-
pbIX 006pasyeTcsl HCKAIOYUTENBHO (WM ¢ HaubGo/bUIMM Npeobnana-
HMEM) ONHH H3 BO3MOXHBIX cTepeoH30MepoB. PeakuuH, nporekaio-
M€ B OpPraHu3Me M KaTalu3upyemble GepMeHTaMH, Kak MPAaBHJIO,
cTepeocenekTHBHbl. [103TOMY B pe3ysnbraTe TakHX PeakUHH MoJjyda-
JOTCH, HallpyMep a-aMHHOKHCIOTHI, TPHHAAJIeXallie TONbKO K L-pany.

[Mpo6aema ocyuiecTsiaeHus crepeoceNeKTHBHONW peakuuH in vitro, T. e. ocyutecTs-
JeHHe aCMMMETPHUYECKOTO CHHTe3a, HanpasJeHHOro Ha TMojlydeHHe TOJAbKO OAHOro
3HaHTHOMEpa, H3J4aBHA 3aHWMaeT BHHMaHWe ydeHbiX. C NMOMOILBIO aCHMMETPHUECKHX
CHHTE30B MOXHO MOLeJHPOBaTh GHOXHMHUecKMe mpouecch. B Hacrosilee Bpems pai-
paGoTaHo MHOro NMyTel OTHOCHTEJbHOT O (4aCTHYHOTO) ACHMMETPUUECKOrQ
CHHTE3a, HAYWEro MpH YYaCTHH NPHPOAHBIX ONTHYECKH AKTHBHBIX BELLECTB, HCIOJb-
3yeMblX, HAlpHMep, B KauecTBe KaTanw3aTopoB, pactsopuTened. Ho nan6onbuwinii uH-
Tepec mNpeACTaRAsieT a6 CcOJIOTHB H  AaCHMMETPHUECKHH CHHTE3, NPOHCXOAALUHH
6e3 yuaCTHsi OPraHHYeckKoro OfTHUECKH AKTHBHOTO BellecTBa, T.e. Ge3 (akropos,
3aBUCAILUX OT >KHBOW mpupodbl. TlpenpuHATO MHOrO MNOMNBITOK OCYWECTBHTH TaKHe
CHHTEe3bl C MCMONB30BAHMEM XHPAJNbHbIX CHCTEM, HafnpuMep UHPKYJAAPHO MOJAAPH30-
BAHHOTO CBeTa, NOBEPXHOCTEH KPUCTANJ0B KBapua (npaBoi WK NeBoH MoAHUKaUHi)
C HAHECEeHHBIMH Ha HHMX Karaausatopamu. [loka Takue cHHTe3bl MPHBOAAT K OU€Hb
He6oNbUIOMY BBIXQAY ONTHUECKH AKTHBHOTO MPOAYKTA M HE HMMEIOT eule NMPaKTH4ec-
Koro 3HaueHus. Ho oHM Ba)>KHbl MTPHHIHTIHAABHO, TAK KAK B KOHEUHOM HTOre HalpaBJeHbl
Ha BbiSICHEHHE BOMPOCcA BO3HHKHOBEHHSI XXH3HH Ha 3emne.

[TpumMepoM MOXKET CJyXKHTb THAPOKCHNHPOBaHHE AH3THNOBOrO 3dupa dhymaposoi
KHCNOTHl MEPOKCHAOM BOAOPOAA MPH OCBELUEHHH UHDPKYJASPHO MNOJISAPH30OBAHHBIM CBe-
TOM, B peayibTaTe uyero Gbln ToJyudeH 3GHP BHHHOH KHCJAOTH ¢ rnpeoGaajanueM
npaBoBpauiaiowlel GopMsal.
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_pejeHue palleMUUeCcKHX KHCJIOT.

CyH;00C—C—H H,0, C,H;00C—*CH—OH

HO—*CH—COOCHs
NivsTuaoBuil 3¢up

(4)-BHHHOA KHCAOTHI
+0,073°

H—C—COOC,Hs

Iuatnnoseiit 3¢ap
$hyMapoBod KHCJOTHI

[TocKOMbKY TIPHPO/HbIE HCTOUHHKH HE MOryT YAOBJETBOPHTH MO-
Tpe6HOCTb B ONTHYECKH AKTHBHBIX cOeJIHHeHHAX, TO /sl MOJYyUeHHs
SHAHTHOMEPOB HCMO/b3yeTCs METOM pacllenetus palemMaToB, T. e.
pa3ie/eHusi 3HaHTHOMEPOB, BXOAALUHX B paueMHuecKyio cMech.

Pacwennenne pauemaros. CyllecTByeT HECKONBLKO cnoco6oB pac-

% wennenus pauemaros. B Tex peakux caydasix, Koraa fpH KpHCTaji-

AH3allM¥ pauemaTa M3 pacTBopa KaX/plil 3HaHTHOMEP KPHCTaJlJ/H-
YETCSi CaMOCTOATEIbHO, BO3MOXHO HX Pa3/C/EeHHE nyTeM MeXxa-
HuEeCKOT O OT6opa KPHCTAMIOB MO HX (HOpME. STOT MOYTH He
HCTOMB3yIOULMiCs Ha MNpaKTHKe Cnoco6 Bcerad ynoMuHaeTcsi Kak

. UCTOPHYECKH TepBblii MeTOA pa3jIe/eHHs BHHOTPAJHOH KHCJIOTbI
(cm. 9.3.6) Ha 3HAHTHOMEpHI NO ¢opme KpHCTA/IOB €€ [ABOHHOH

HaTpHi-aMMOHHEBOH COJH [Macrep JI., 1848].
BHOXMMUMUYECKH il MeTOoA OCHOBaH Ha HCMO/Mb30BAHUH MUK-

"poopraHusmos, ¢noco6HbIX ﬂOTpeﬁJlﬂTb oAHY H3 3HAHTHOMEDPHDbIX

¢opm. JI. [TacTep Takum o6pa3oM paculenu paleMH4ecKylo BHHO-

' rpajHyl0 KHCJIOTY C MOMOWbIO f/IECHEBOTO rpubka Penicillium

glaucum, KOTOPbIH HCIOJAB3YET AN CBOeHl XKH3HELesTe/IbHOCTH JHUIb
(4)-BHHHYIO KMCJIOTY, OCTaBJsisi HETPOHYTBIM APYroil 3HaHTHOMEP.
B HacTOsIlee BPEMsi OCHOBHBIM CIIOCOOOM ABJISIETCH X H M M H ec-
K M #i, CYLIHOCTb KOTOPOrO COCTOMT B NEpPeBOAE o6oux SHaHTl/l60Me[.)OB
B AMacTepeoMepsl C MOC/eYIOUHM HX Pa3ie/eHHEM. Takum o6pasom,
3ajaua pa3iesieHHsi IHAHTHOMEPOB MNpPeBPAILAETCH B 3ajauy pasfe-
JeHHs AMacTEpPeOMEpOB, KOTOpas pellaercsi 3HauHTE1bHO .nertuii TakK
KaK 1#acTepeoMephl pa3fiuaioTcsi o Gu3niecKum coiictBaM. Yauue
BCEro HX Pa3fefsiioT MyTeM KPHCTalu3auuH, NOCKO/IBKY OHH HUMEIOT
_pa3MuHyl0 PaACTBOPHMOCTb. KpoMe 3TOro BO3MOXKHO pasjefeHue
XpoMmaTtorpapuyeckuMH METOLaMH. .
JluacTepeomepsl 06pa3yloTcsi B pe3y/abTaTe B3aUMOJIEACTBHA pa-
1leMaTa C XHpaJbHbIM peareHToM (MPHPOAHBIM ONTHUECKH AKTHBHBIM
peiiecTBoM). HauGonee 4acTo MpPH 3TOM HCMOJBb3YETCH peakuus
coneo6pasoBanusi. Huxe B BUIE o611eii cxeMbl MpeACTaB/eHo pas-

Paaaenexune
(+) RCOOH (+) RCOO ~"NH3R’ (-) pendhrid
(-} RCOOH + (RN, | (=) RCOO “*NH3R' (-) | ————
Pauemar XHpanoHun
pearenT
Pasnomenne .
() RCOO ~"NHgR’ () (+) RCOOH\
> —rHoL DHanTHOMEPH
! — NH4Cl
(-) RCOO ~*NH4R’ (=) (=) rcooH#"
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Pauemuyeckne KHC/IOTH Da3fessioT ¢ MOMOIIBIO ONTHYECKH ak-
THBHBIX OCHOBAHMH, d paUEMHYECKHE OCHOBAHHH — C MOMOMUIbIO
ONTHYECKH AaKTHBHbIX KHCJAOT. B KauecTBe oCHOBaHHH O6LIYHO wHe-
MQJb3YIOT DACTHTE/IbHbIE aJMKAIOHAL — XHHHH H Ap. (cM. 10.6), a
ONTHUYECKH aKTHBHBIX KHCJIOT — BHHHYIO HJIH SI6JIOYHYIO (CM. 9.3.6).

HcnonbsoBanue xumuueckoro merona OrpaHHYHBAETCA MaJol
AOCTYMHOCTBIO M BHICOKOH 1EHOH ONTHYECKM aKTUBHBIX BelLeCTB.
Boabuioe 3nauenune npuobperaior MeTomnl pacluen/ieHus: pauemMaros

Ha ONTHYECKH aKTHBHbIX copOeHtax (adduuHas XpoMmarorpadgus,
cM. 15.1).

3.3. JHaHTHOTONNSA, I HacTepeoTONnHs -

uanTHoranus. Xupa/ibHas MonekyJa, LUEHTPOM XHpaJlb-
HOCTH KOTOPOH $IB/ISIETCH aTOM YrJAepoAa, MOXKeT O6biTh
3amucana B o6wem BHae Cabde, oTpaxarouem ee OCHOB-
HYl0 OCOGEHHOCTb: Ha/MMuMe y 3TOr0 aToMma yriepoia ueTbipex
pasHyHbIX 3amecTuTened. Baukalwiumu npeiiecTBEHHUMKaMH Xu-
PA/IbHLIX MOJIEKY/l ABJAAIOTCS TaK Ha3blBaeMble NMpPOXH P aJb-
Hbl € MOJIeKYJIbl, KOTOpble COAEpPXKaT aTOM Yriepoaa ¢ TpeMs
Pa3/IHIHbIMA 3aMECTHTEJAMU H HMEIOT 061ILYI0 (opmyay Caabd. /IBa
OJAHHAKOBLIX 3aMECTHUTENst «a» MOryT ObIThb aTOMaMH (Hanpumep
aroMbl Bogopoaa B CHy-rpynne mosekyan 3ranona) uam rpynnamu
atomoB (Hanpumep rpynnet CHyOH B MOJIeKyJle TJHLUEPHHA).

CH3C H_;)OH

HO CHy— CHOH— CHo0H

Arauon Tnuuepun

C(H)(H)(CHg) (OH) C(CHQOH)(CHQOH)(H)(OH)

Ilpu samene oaHOro M3 AByx OAMHAKOBLIX 3aMecTuTesnell «a» Ha
HOBHIHl «€», OTJIMYAIOWIMIACA OT HMEBLUMXCH paHee, MPOXHpaJIbHAA
Mosekyna Caabd npeepamaercss B xupanshyio Cabde. IMpumepom
CAYXKHT — MpEBpAlleHHe  NMPOXHPaIbHOH  MOJeKyanl  N-GyTaHa
C(H) (H) (CHs) (C2Hs) (B cko6Kax 3amucaubl 3aMecTHTENH y C-2)

yTeM €ro GPOMHPOBAHHSI B XHPA/bHYIO MoOJeKyly 2-6poMOyTaHa
*C(H) (Br) (CHa) (CoHs).

CH;3CH,CH,CH; + Bry 23 CH*CHBrCH,CH; 4 HBr

#-Byran 2-BpomGyTtau

B o6biuHbix ycnioBusix aToMmbl Bogopoga Ha u Hs paBHOUEHHH H
3dMELLEHHE KaXK]Oro M3 HHX HAa aToM 6poMa NpoTeKaeT C paBHON
BEPOATHOCTBIO (puc. 3.16), moatoMy B pesyabrare peakuuu obpa-
3yeTcs paueMH4yeckuit 2-6pomGyTaH. :

Hcxoas u3 mpocrpancTBenHoil CTPYKTYPBl MOJIeKyJbl H-GyTaHa,
MO2KHO CR€JATh BbIBOJ O HE3KBHBAJIEHTHOCTH aToMoB H, W Hs B cBsi-

3H C HX PasJHYHBIM pAaCNONOXKEHHEM OTHOCHTENbHO IJIOCKOCTH,
npoxoasien yepes atomol C-1, C-2 u C-3.
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Bameuienvne Hg
3ameuienne H, °

D)
'L (|3H2 &,
CH,

CHj

Ecan npeactaBuTh, YTO 3aMEULEHHIO TO4BepPraercs pacnono}:&;:g:
¥ Wbl caeBa OT MJAOCKOCTH atoM Bojopona Ha, To nosy4HTCs :-)H:l o
mep (1); ecan 3ameulaTbhcsi OyaeT pacrnofoXkKeHHbH cnpasa He,

MOJIYYHTCA APYrod 3HaHTHOMED (2).

Hé6
; CoHs CaHs ) Ga2Hs
Halli He,, | 6i,,| B,
VAN 7\
Br/ \CH3 Ha CHjy Ha CHg
1 2

OnHHAKOBBEIE aTOMbl WJH TPYNNbl B MOJEKyJax THIA Caabd,H:-::(-)
‘MellleHHe KOTOPbIX Ha HOBbIH 3amecmTenerL1tpuBoum K mojyue

: OMEepOB, HA3LBAIOTCS 3HAHTUOTONHbIMU.

n SHagTHP;HTu%TonHuﬂ atoM (WaH Tpynma), B pesy/bTaTe 3éamemeﬂly(1);;
i KoToporo nosydaercss 3HaHTHOMep R-KOHQHTypauuH, O (13_112!{2_8
i npo-R; npu mnoaydeHHH 3SHAHTHOMepA S-KOH(])HQF)épauHGHTaHap (1).
B paccmoTpeHHOM Beille fpuMepe 3HAaHTHOMEp 2- pog y Ha L)
‘umeeT R-KoHpHurypauuio 1 coorBerctBenHo atom Ha B Gyran o603
Hauaerca npo-R.-Atom Hs oGosHauaoT npo-S, Tak Kak mp
3amelleHHH Ha Gpom mosyuaercst S-2-6pombyTtan (2). -
* B 06biuHbIX, aXHPaJbHbIX YCJIOBHSX K 3HAHTHOTONHBIE aTOM::{b?e)
‘Tpynnbl aTOMOB BeAyT Celsi KaK paBHOUEHHbIE (axsusauﬂ;: pe).
‘Ho B peakuusx ¢ XHpaJbHbIMM DEareHTaMH OHH PasJHd - Ocor
GeHHO 3TO TNpOABJsETCA B (ePMEHTATHBHBIX peakUHusXx, TM” ax
*()epMeHTbl MO CPaBHEHHIO C JPYFHMH XHDAJIbHBIMU peareHT(?TonglM
AaNaloT YPe3BbiYaHHO BHICOKOH H36HPATENbHOCTBIO K 3HAHTH OnHEIM
;atoMmam uau rpynnam. Hanpumep, dpepMenT 2auyepokurasa cn
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fIpeBpalaTh riHUepuH B MoHodocdar, Henosb3ys AT® (cm. 13.3)
B Kadectse UCTOUHMKA (pocdaTHOH rpynnel. [Tpu 3TOM 06beKTOM ansa
nepenoca ¢gochatHoi rpynmbl CIYXKHT OAHA W3 [OBYX XHUMHUUYeCKH
HACHTHYHbIX NEPBHYHOCMHPTOBHX rpynn. B pesyabrate peakuuu o6-
pa3yercs TOJIbKO 3HAHTHOMED, OTHOCSHILHICH K L-pany; D-snauruo-
Mep He ob6pasyercs.

CHQOP03H2 CHQOH
D-paa e HO—+H = H OH
ofpaayerca
CHo0H CHyOPOgH,
HoOH Tnuyepo-1-docdar
—H in vivo
CH,0H
CH,OH
L-paa HO—+H
Fauyepun

Tauuepo-3-docgar

Canuepus nao6paxaior npoekuun Puuwepa tak, uro OH-rpynna npu arome
C-2 naxoantes caepa, B ToM wuesde u Y BC€X €ro NpOH3BOAHBIX.

Kpome npoxupanbubix MOJIEKYJ/I C 3HAHTHOTONMHBLIMH ATOMAMHU KU
FPYNMaMn aTOMOB CyLLeCTBYIOT NPOXHPaJbHble MOJIEKYJIbl C 3HAHTUO-
TONHOLMU NOBEPXHOCTAMU, UMK CTOPpOHGMY. K HUM OTHOCSHTCS MNpOXH--
paJabHble Mosiekyabl obuiero Buga abC—d ¢ Sp?* -THGPUAH3OBaHHBIM
dTOMOM yI/I€POAA, COENHHEHHDBIM C TPEMS PA3/IHYHBIMH 3aMECTHTENS -
mu. Ilpu nprcoennnenun no amoiiHow CBA3H HOBOH TDYNNBI, OT/IM-
YAIOWEHCS OT yXKe MMelowMuxcs, o6pasyercss XxupanbHas MOJIeKyJ1a
abCde. Hanpuwmep, NPOXHPAJIbHAST MOJIeKy/1a MHPOBUHOIPAAHOH KHC-
Jgotel  CH3C (O) COOH, KOTOpYIO MOXHO 3amucaTh kak (CH;)
(COOH)C=O0, npu BoccraHoBiIeHUH NpeBpAlLaeTcss B XHPaJbHYIO
MoJIeKy 1y MonouHoit kueaotel CH3*CH (OH) COOH. I1pu Boccranos-
JIeHHH in vitro ¢ ucnoabsosanuem aXHPaNbHBIX PEareHTOB peakuus
TIPOTEKALT HeCTepeoCeNleKTHBHO: 06pasyeTcst paBHas cMech 3HaHTHO-
MEPOB, T. €. paleMHyecKkas MOJOYHAS KHCJAOTA. ITO O3HayYaert, 4ro
aXHPa/bHbIA peareHT BOCHPHHUMaer CTOPOHBI ABOHHOH CBSI3H Kak
JKBUBAJICHTHLIE M aTaKyeT NBOHHYIO CBA3bL C paBHOI BEPOATHOCTBIO
C ABYX CTOPOH TJIOCKOCTH (cMm. 7.2).

Ilpu ocyuiectsiennu sroii Peakunu B opraHusMe ¢epMeHT Kak
XHPANbHBIH DEAareHT pasMyaeT 3HAHTHOTONHbIE CTOPOHB JABOHHOMH
cBA3u. Tak, muposuHOrpagHas kucaora 1n vivo BOCCTaHaBIHBaeTCs
TOMbKO B L-(-+)-Monounyio KHeqaoty (em. 13.3).

OHaHTHOTONHbIE CTOPOHBI ABOHHON CBA3H 0603HaYalOT ¢ y4eToM
CTaplMHCTBa 3aMecTuTenell. Eciu 3aMecturenu umeior nocsenoBa-
TE€bHOCTb  yOblBAHHA  CTApIUMHCTBA a > b >d, T0 cTOpOHa
MOBEPXHOCTH, Ha KOTOPOH 3TH TPYnmbl pacnofoxeHs no 4acoBO#
CTpe/iKe, 0603HAUaeTCsi re-CTOpPOHa, MPOTHB YACOBOH CTPeNKH —
si-cropona.
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re-cTopoHa

d 8i-CTOPOHA

OH
JHuaeT He3KBHUBa/JEHTHOCTb JHAHTHOTOMHBIX CTI;AOIZ)G-
'B3auMOJIeHCTBHE OlNpele/]eHHbl
(puc. 3.17). [1oBopoT MOJEKYy/bi

depmeHT pas
ABOHHOH CBSI3H U BOBJIEKAET BO

30M “l)” T (0] H yH) M()JleKley
Ha 180 3 . e.

MOJleHCTBHE.

-(pepMeHTHOE B3aH

mapyuaer cyberpar-@ g

"0 (pepeMiz:ihuﬂ p)[,( NOHATHIO 3HAHTHOTONHKH 6nn3xoe;pgf;qaﬂx
cT . . '

[lOH{'llT"Hae ;ugacrepeomnnu, KoTopas npoasmiliﬂﬂ: T el

KOrAa MPOXHPAJbHBIA LEHTP COAEPKHTCA B MONEKY.IC, ;

| CTH.
. WeHTP XHPAJbHO
OjMHAKOoBble aTOMbl HJIH Tpynn

UT K 100J
He KOTOpbIX TPHBOA R RCHAEHYIO
l:;ﬁf:ﬂ duacrgpeoronnbmu. Hanpumep, 3aMeHa Ha THAp

’ THBIX aTOMOB BOJO-
eHHO He3KBHBaJeH >
ro M3 NPOCTPAHCTB 0B BoO
rPYUHYp(;ﬂgog T. e I?Ll uian He, B al000M H3 3HaHTH0M6p((:)£H;) anol
. oM C ofi #BJAETCA acHMMeTpH4Ye
atom C-2 KoTOp € Kim) pener
I;Hc‘):ﬂg(:;ly (143 nvacrepeoMepoB BHHHOH Kucnorbr.rgf;aeﬂu;gmepegzepa.
NoNy4YeHHIo APy
o/la NPHBOAHT K b peouepa.
'?"T?(l:lam ?)%I;)(;paol;i Bpmonexyne 6/104HOH KMCJAOTHl ATOMBI p
a Y

H, u Hs npu C-3 nuacrepeoTONHbI
HH

bl B XHpaJibHbIX MoOJieKyJsax, 3a-
YYE€HHIO JauacrepeomMepos, HAa3bl-

HO-OCﬂ*CH—E —COOH HOOC—*CH—*CH—COOH

HO lll HO OH
6

HHHA® KHCJO0TA
sl6n0unan KHcaoTa B

Nosopot Ha 180°

) B —_— c==0
i ) —
I =0

-

- - —

depmenT-cyOCTpaTHEK

" AKTHBHBIA UEHTD AL "
mepMeHT‘CYGCTpaTHt’CI: Kn:‘el)mema KOMNAEHC NG oOpasye
HOMNNEKC O6pasyeT

i MEHTOM (CXe-
i ol moaekyabl ¢ dep
CTBHE MPOXHPAJbH
Puc. 3.17. Baaumonen
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SIB/IEHHS1 SHAHTHOTONHH H [IHACTEPEOTONHHU HIPAIOT BAXKHYIO POJih
B TIOHHM2HHH CTEPEOXHMHYECKOrO pe3ysbTaTa GHOXHMHUYECKHX pe-
aKLHH. :
CBS3b NPOCTPAHCTBEHHOTO CTPOEHHS COENHHEHHH ¢ HX GHOJOTH-
YeCKOW aKTHBHOCTBIO. B opranuame peakunu NPOTEKAIOT C y4acTHeM
6HOKaTanHu3aTopoB — epMeHTOB. DepMeHTbI MOCTPOEHBl H3 XHpaJb-
HbIX MOJ€Ky/1 a-aMHHOKHCAOT. IlosToMy oHM Moryr urpaTh poab
XHPAJNbHLIX PEAareHTOB, YYBCTBHTE/IbHbIX K XHPAJbHOCTH B3aUMOEii-
CTBYIOUIHX C HHMH cy6cTpaToB. TakuMm 06pa3oM, mpocTpaHCTBEHHOE
CTPOCHHE MOJIEKYJ/l CBA3AHO CO CTEPEOCNEeUHPHUYHOCTD IO
GHOXHMHYECKHX NPOLECCOB. CrepeocnenpuuHOCTb NpoLECCOB, npo-
TEKAIOLIHX B OpPraHu3Me, COCTOHT B TOM, YTO B PeaKIHIO BOBJIEKA-
I0TCS1 Onpeje/ieHHble CTePEOH3OMEDPEl H Pe3Y/bTaTOM peaKLHH ABJSA-
I0TCSl TaKXkKe CTEPEOXHMHYECKH Onpeje/ieHHble NPOAYKTHI.
CrepeocneunpuuHOCTh JIeKHT B OCHOBE NposABJeHAA GHONOTH-
4€CKOTO /1eiCTBHS OJHHM M3 3HAHTHOMEPOB, B TO BPeMs Kak npyroit
SHAHTHOMEP MOXET OhiTb HEAKTHBHBLIM, a HHOT4d OKa3blBaTh HHOE
HJH [la)Ke MPOTHBOINOJIOXKHOE NelCTBHE. '
MHorue nekapcrBeHHble BeulecTBa nposABAsAOT ¢GapMaKoJOrk-
ueckHil 3deKT npu B3aHMOAEHCTBHH C peuentopamMu KJeTtkH. [das
3TOr0 HEOGXOAHMO, YTOGLI MOJEKYJ/1a JeKapCTBEHHOrO BelllecTBa HMe-
J1a TaKylo KOHGHrypauHuio, KOTopas No3BoJisiia O6bl HanGoJMee MONHO
CBASLIBATBCS C peLenTopoM. MaMenenne KoHGHIypauun Ha npotuBo-
NOJOXHYI0, KaK NPAaBHNO0, CHHXXAET CTENEHb CBA3LIBAHUS M 0€a6JIs-

; |
I E !
| |
| H | H CHg
H 1 H >
P N | W
| [T R S | Bomm—— ----N
i ! ’
I ! l
! : Lo
13kl
} EZP———- -—---—HQ\ 5 a2 HQC»“\Q
i
f | |
I o ! <N
: ! | b
[ I e (R SR U S —
I oo | o
] L S NP - .._‘..’_'.__. U
! A ;e | [ _]_HO_
i _i g OH
Payentop \;j

D) aapowanuw L-(+)- anpenanun

: 6

Puc. 3.18. Bszaumopeiictue 9HAHTHOMEPOB
(cxema). O6bACHeHHe B TeKcTe.
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ajipeHalliHa ¢ peLenTopom

epoB

6uonoruueckoe neficteue. Hanpumep, H3 IBYX 3"a"TT"“(::{O%Tb

ApeHaJHHa HauGOJABUIYIO ¢aPMaKonorp§]qef_K():;_0) ax P
18, a). -(-+)-anp

-(—)-anpenannn (puc. 3.18, :

apossaser D-(—) HCTBE MHaue M He B3aHMO

. eHTHpOBaHa B MNpPOCTpa , ' .

OH-rpynna opu P (puc. 3.18,6). IToT 3HAHTHOMED aALpEHA

feiCTBYeT C peLenTopoM petta-
fIMHA w?lo;xer CBA3LIBATBCA HE C TPeMsi, a TOJbKO C ﬂB}{)‘,{l\:!ZlKg?O ans
pelenTopa, uTo NPHUBOIAT K ocnabaenuio gapmakosor

b

Ma ¢ akK-
c1Busl. [IOHHXeHHAA aKTHBHOCTE L-(4)-anpenannHa cpizﬂz a C ok
THBHOCTBIO, NPOSIBJAEMOR [€30KCHAAPEHANUHOM, He COAEp

‘OH-rpynnbi.

biX
AuxajoruyHasi KapTHHa XxapakrepHna AJA paaa JieKapCTBEHH

- n 0.
BellecTs, POACTBEHHBIX MO CTPOEHHIO anpenanng%.o (])—;-3) 6I/<I)J?e2 leﬂh-
H) MpOsIBJSiET B ) -
maappeHaaAunH (M3aapHH i
"goe 6po£xopacmupmomee NeficTBHE, YeM €ro JieBOBpall Aol

'*,"M'epOM; (-+)-capKo/iiM3MH He aKTHBEH.

GH—GCH NHCHg

OH

OH

HO

*

CH—CHoNHCH(CH3)2

OH
OH .

AApeHanuH

*Takum o6pa3om, GHo.

JeKy1.

CapHonu3anx
JOrMyecKoe AEHCTBHE GHODEryaaropos (rop-

Be
B MoHLI, BMTAaMUHBI, aHTHOHOTHKH H Ap.) H nexapcme:zlé(m eutects
. IPHHUMNMANBHO CBA32HO C MPOCTPAHCTBEHHHIM CTPO

WUaanpun

%
(CLCH2—CH2)2N—©—CHQ——C‘)HCOOH

NH2

ULECTB

Xnmuueckoe CTPOBHME =
OpraHMuUecKMX COefHHEeHHN
‘N3omepus

‘CTPyKTYpHbie M30MEPb!
Crepeousomepnl
‘Kondpurypaums
Crepeoxumuueckre GOPMYyIbl
Konpopmauun .
‘Kongpopmauua anngaTMIeckmx

‘A OcHoBHbBIE NOHATUA M TEPMMHEI

COeAMHEHHH

NpoekuroHHEIE HOPMY b Hetomena

KoHpopmaumMu LUKAMUECKHX COeaH-
HEeHMWH

XupaneHocTs

LieHTp xMpanbHOCTM (acummerpuue-
uecKMui aTom)

SuaHTHOMEPD! 5

KoHHrypauMoHHblH CTaHAAPT
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MpoekuuoHHpie opmynui Muwepa
OtHocuTenbHas KoHpMrypaums

D, L-crepeoxummueckne pagsi

R, S-Homewknatypa

0- u n-Anactepeomepsl

Pauemarss

Pacwennenme pauemaros

CTOPOHLI ABOMHOMN CBS3M

F'nasa 4

OBLIASI XAPAKTEPUCTHKA PEAKLLUH
OPFTAHHYECKHMX COEAHMHEHHHU

4.1. TOHATHE O MEXAHU3ME PEAKUHH

XHMHYECKHE PeaKiuH NPeACTaBIAAIT Co60it MPOLECCH, COMPOBOX-
Aawluecs ©3BMeHeHHeM paclpe/ieieHHsl 3JEKTPOHOB BHELHHX 060J10-
€K aTOMOB pearupymwlUHux BeulecTB. JIBHXKyLEH CHAOH XHMHUECKHX
peakuuit siBisieTcA cTpeMieHHe K 06pa3oBaHHio HOBbIX, ofJsanalo-
LMX MeHblied CBOGONHOR 3Hepruefi, W, c/JejloBaTelbHO, 6oJee CTa-
OGHJIBHBIX CHCTEM. :

bosbuivkcTso OpPraHH4eCKHX peakUHi BKJIOUAET HECKOJbKO MMO-
C/le0BATENbHBIX (3/71€eMeHTapHbIX) craguil. [leTanbHoe OnMHCaHHe CO-
BOKYMTHOCTH 3THX CTajHi Ha3blBaeTcd MexXxaHH3MOM. MexaHusm
PCAKUHH — rUnmoTe3a, npenjaraeMas Ans O6bSICHEHHS 3KCMepHMeEH-
TanbHBIX AaHHbIX. OH MOXeT YTOUHATLCA W AaXKe MEHSThCH C MOSIB-
JIeHHeM HOBhIX (HAaKTOB M yrayGJeHHeM 3HaHHH.

Ycranosnenne MexanuaMa opraHuueckux peakuuit — 3anava ¢u-
3MYeCKOH opraHnueckoil XuMHH. OHa OueHb CJOXKHA AaXke s OlH-
CaHHA CPAaBHUTEJIbHO MNPOCTHIX peakuui. [las ee pewreHus Heo6xo-
AHMO Ha COBPEMEHHOM YPOBHE 3HAHHH HMETb NOJIHOE NMpeACcTaBJeHHe
O TIPOMEXYTOUHBIX CTAJHSX H NPOMEXKYTOUHBIX BEILECTBAX (HHTEp-

MeLHaTaX), NPUPOEe B3IAHMONEHCTBHS PearkpyoLHX YaCTHL, Xapak-
Tepe paspeiBa H OGPA3OBAHHA CBA3€H, U3MEHEHHH SHEPrHH XHUMH-
YECKOH CHCTEMBI HAa BCEM MyTH €€ Mepexo[a H3 MCXOMHOrO B KOHEUHOe

COCTOsIHHE. Mexanusm AOJI2KEH COTJIaCOBbIBATBCA CO CTepeongHeﬁ
H KHHEeTHKOH nponecca.

O6mas cKopocTb CJIOXKHOH XHMHHECKO# peakuuH omnpepaensiercs
(TMMHTHDYETCS) CKOPOCTBIO ee HauGolee MeaNeHHOR CTajMH, a CKO-
POCTb COCTABJSIIOUIMX 3/JEMEHTAPHbIX PEAKUHH — HX 3HEPruell aKTH-
Bauuu E,. [locnennsis neo6xoauma ans OCyllecTBJIeHNA 3PdeKTHB-
HOTO CTOJIKHOBEHHSI MOJIEKYJI, MPHUBOASILIETO K B3aUMoOLeHCTBHIO. Ee
MOKHO ONPENE/IUTh TaKXKe KaK 3Hepruio, HeoGXOAHMYIO /s JOCTH-
HEHHA CHCTEMOH MEPeXOAHOro COCTOSIHMA, HHAUE HA3bIBAEMOro aKTH-
BHPOBAHHBIM KOMIIEKCOM, NpeBpallleHHe KOTOPOro B NPOAYKTh peak-
IlHH TIDOMCXOJNT YyXKe CaMOMPOW3BOJNbHO. UeM MeHblie BeJHuUMHA
SHEPrUH AKTHBALMH PeaKUHH, TEM BhIllIE €€ CKOPOCTb.

B caywae MHorocrynenuathix npoueccos HEKOTOpble CTajuHu
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JHAHTHOTONHEIE aTOMBI, rPYAMblI M

AnacrepeotonHsie atomel 1 rpynne

MepexoaHue COCTOAHUA AmonpoaaHHE
COCTOAHNE '
reperen thepmeHT-cy6cTpar:
HHE KOMNGHCH

Mepexoanoe

®
COCTOAHNE E
, & g
J = e
‘5- =
( O 3
5 &
] x
H s McxoaHue
] 5 Ucxoanne ‘ \ = | coeauneHHA
i Uamenenne E
% COBANHEMMA o nnoThs o g
° peanumn & —_
g MpoayuTtu
= POaHUUR
MpoAyKTH
peanLmuu
Xoa peaxunn
Xopa peanuxu 6 p

2 1—HEKATanManpyeman peanuna

I-nenaTanoupyouan PEaKUNT 2— peakuna, HaTanusnpyeman HepMeHTOM

Q—naranmaupyeman Peanuua

‘ nc. Ll~ SHeplel” jecKHe Auar PaMMbl and 1131(3l3J|113llpyeN1bl)( W Kartanausu

¢ pyembiX MPOLECCOB.

X

B 0B — HE a6HJIbe1
KJ104aoT p nHTEpMEN uart CT ‘

obpa3oBaHHE » :
”pOMe)Ky T qule yacT HLL. B Ka'—IeCIBe HHlepMe}lHa l‘ OB tlaClO BbICT y-
namT Op[ aHHUYEeCKHE HOHBI HJIH pa)ll/lKa.ﬂhl. l/lx OIHOCHICJleaﬂ yCI()H-
4YUBOCTh H CﬂeﬂOBaleﬂbHO, BepOﬂTHOClb O6paSOBaHHﬂ paCIyl Cc yBe
3

: H3almuu 3a-
' JIHUeHHueM BO3MOXXHOCTH paccpenmoqeﬂuﬂ, T. e. AeJOoKal

i 4acTHlLe.
psaa WM HecnapeHHOro 3/leKTpOHA Bnlll)f:::)c;v:n T ecTBeHHOMY
aropa /
30BaHHE KaTajlH3 e

l:;r:e?aﬁ':o Be/MUMHbl 3HEPTHH AKTHBALHH H co?l?:ggcpr e anﬂeT
.l;ll(:ll'-{lel{ldlo CKOpOCTH XUMHUECKOH peaKIHH. KaTan“ ATOp e o mpo-
HA MOJOoXeHHe paBHOBECHA Me>K11y6 ucx:;n;:{nggmn o meecn i
e cBOOOIH :

T.€. Ha H3MEHeHH mpouecea. L
EZZT(iﬁg‘in vivo 0COGEHHO BaKeH (bepMeHTaTPlBH(l;l:S:‘(;OB) 13, Komo-
Pblﬁ ocylilecTBJIsieTcs NpH TIOMOILH q)epmemuo?[ O prc. cor
' ﬂocneuncbuqﬂblx 6uoKaTaan3aropos GelKOBOU pM o e P Tie-

npuBeA¢Hbl MPHMEPSI 3HepreTHYeCKUX Auarpam
" CKMX W HEKaTaJHTHUECKHX rlpouecgglfj.amel S —
U ,

KUK e B eob6paTHMbIE.
MHo?nenag llinx paccMaTpHBAlOTCs KaK npaKmq%(':r?KHo6szaoBaHmo
Hekotopbie oprauuqeéxne peakilui MOryT anBglflnﬁ N "aGpa.
He QJHOro, a HECKOJbKHX M30MEPHBIX COeAHH " R

oH.
30BaHuA K'O’I‘Opblx o6biuHO ObiBART Heo,lll/lHaKOBo o rkux ycao
[lpu npoBefeHUH PEAKLHH B CPaBHHTENbH o maeTon Hao-
HF))( B TaKHX CJyuasix NpakTHYeCKH NOJHOCTb  ORyHACTCR weer
:«:p cKopocTb 00pa30BaHHA KOTOPOro Hanb0J/b , T.
I

) Be KOHEUYHOro

pa, jJocraToyHas UIATENBHOCTD npouecca{uw: (Krﬁ)qi(gaaueumo HOTo

’ ep, OT/1HYAIoNIH )

Ta obpasyercs U3oMep, L ( e ooy
:gﬁﬂggmn) 6po.ngmeﬁ TepMOJHHAMHYECKOH yCTOHUHBOCT
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ecTBAsAETCSA Tepmod
unHamuy
on 523, ecKku KOHTpOAUupyemas
3Hauu
3axnanb13§e;e?¢pemqecmx 3aKOHOMEPHOCTEH NPOTEKAHHSI PeaKIHii
SaKsansipact YHAAMEHT Ajsi 0606LIEHHS1 PAa3PO3HEHHBIX OﬂblTan
Aani: x’nmnqggi? YBHAETb CXO/ACTBO H OTJIHYHE MEXKAY pasnoodpa;x
MH, a Takxe OGHOXHMH i
: YEeCKHMH
i €aKlUHAM -
L, NMOMOraer ynpab/jfATb XOXOM TOr0 HJH HHOII)‘O npouezéaﬂam

peakyus

4.2. THNbl PEAKLLHA W PEATEHTOB

@® Cnoco6GHocTb Bely
€CTBa BCTyNaTh B T
) Cnoc Tb B Ty HIH HHYIO XMMHY
gaxo'ru H pearnpoBaTh C MeHblueid WIH GOMbluei ciopomb P
€ro peakUHOHHOH CMOCOGHOCTBIO. © s

Peak '
om nli)"?)ﬂ?)ﬁj CocOGHOCTh BCerga AOJKHA paccMarpuBaTbe
i HaablBeHmO K peakuuoHHomy naptHepy. Camo rsemecmcf)l
Cemone { eaaxor cyb6cTpaToM, a AeACTBYIOILEE HA Hero
Sociumen npa[;”ﬂKuHOHHyIO HaCTHLY) — PeareHToOM Cy6etpa
, 0, Ha3biBawT TO Bell] ; .
eCTBO, B K
rjaepojaa i ’ oo
)é Gﬁoﬁqu;I:lzlle(ﬁgm;T paspuiB cTapoil H o6pasoBanue p}iosoz'fi :;:;lua
poueccax peareHTamu ,
o CUHTAIOT
ull;:c;x;:;, nojaBeprapiliecs HX AeHCTBHIO, — cyGCTpaTi);imemu’ °
e XH ’ :
sen Monexynaw;qecmm npeBpalleHnss OObLIYHO 3aTparuBaeTcs He
, TO/IbKO €€ 4YaCTb — PEaKUHOHHbIH UEHTp

@ PeakunonHnbiii uenrp —

TP — 3TO aTOM WJH T
CTBe S pynna atoMoB )
HHO YYacTBYIOL1asi B 1aHHOH XHMHYECKOH peaklUMH » Hefocpen

CyGerpar

CHac/o v HOH = °
N 2H CHa + HQO' @

\

/

O—H o~

HucnoTHui
PEAKLMOHHBIA UBHTD

CgHgN Mol -
eHsNHy + H'CL” === CgHgNH}CI (4.2)

OcHoBHLIH
PeaKUMOHHBIN LEHTP

Opraununueck
He peakiHu :
Gamu. peaki KJAACCHULHPYIOT HECKOJbKHMH CIOCO-
1. Mo .

Xapakrep ’;‘;ga;:g?y M3MeHeHHH cBasedl B cyGcTpate M pearente
LeHAo K peaﬁunoﬂﬂc:lv?sen B cylcTparte paccMaTpHBalOT Mo OTHO-

Y UEHTPY MOJIEKyJbl, T ’

, , T.e. a

Y KOTOpOr0 NPOUCXOAHT TO MAH WHOE H3MEHeHHe TOMY Yriepoaa,
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PeareHTH, aTakylouine peaKlWOHHbIA UEHTP, MOryT 6LITb TPEX

" . OCHOBHBIX THMMOB — PAJHKaJbHbIE, 31eKTpOQuIbHbE, HYKAEOPHUID:

HblE.
PanukaJjibHble peareHTh (papHKaabl) — cBO6OJHbIE ATOMbI HJIH

yacTHUIbl C HecnapeHHbIM 3JIEKTPOHOM (napaMarHuTHbIE 4aCTHLbL).
PajnKanbHble pearenTsl 06pasyloTcs . B pe3y/ibTaTe 20MOAUTU-
4eckoz20 paspeléa KOBAJEHTHOH CBSI3H (rémMonu3), NpH KOTOPOM KaX-
Abii 43 060X paHee CBA3AHHBIX aTOMOB octaasieT y ce6Gsi N0 ORHO-
My 3JIEKTPOHY. ‘ ‘

B o6uieM BHAe HHXKe MNOKa3aH TaKoil pa3pblB CBSi3H A5l MOJE-
kyanl E—Y (rae E n Y 0603HauaioT aTOMbl MJW TpyRmbl aTOMOB,
cBfi3aHHbIE OOBIYHON 'KOBaJIEHTHO# CBA3BIO). '

Ex#Y —eE" +Y°

['omo/K3 qﬁgmijWWH BLICOKOH TeMIle-
paType, a TakXe NpoBeleHHH peaKinu .B ra3oBoil ¢ase. [Tpumepsl
pafuKadbHbix pearentos — Gl HO", CHi.

dnexTpoduibHbie peareHThbl (3nexkTpoduibi) yacTHlpl_C He NoJ-
HOCThIO 33“9@&9!11.@[&&@.&2&&1&4_@9@%@%@9“
P yacTHLbl, HMesl HEL0CTaTOK 3JeKTPOHHON MJOTHOCTH, obpa-
3yl0T HOBYIO KOBA/eHTHYIO CBsi3b 33 CyeT Maphl 3JEKTPOHOB cy6-
crparta. B npeaenbHoM ciydae TaKHe YacTHlbi MOLYT HECTH noJHbIH
[10J0KHTEeNbHbBIH 3apsii — MPOTOH HT, karnon 6poma Brt, xaTHOH
HUTpOHJA NOF, kap6oKaTHOHbI RsCt uan 6uiTh 3/1eKTPOHEHTPalib-
HbIMH, KaK HallpHMep TPHOKCHA Cepbl SOa.

HykJieotuibHbie peareHThl (Hykneo¢HIbi) — YaCTHLEI, HMeIolHe
fiapy /M€KTPOHOB Ha BHEIIHEM 3JIeKTPOHHOM YPOBHE.

3a cueT 3TOil Naphl TaKHe peareHTsl MOTYT 06pa30BbiBATh HOBYIO
KOBAJIEHTHYIO CBfI3b C 4TOMOM yrJaepoia cy6erpata. OHH MOTYT 6BiTh
OTpHIATEJbHO 3apsiKeHHbIMA — THIPHA-HOH H—, xaopua-uon Cl7,
FMPONEPOKCHA-HOH HOO™, ankokcua-uon RO™ HaH 6BLITb 3J1EKTPO-
Heiitpa/bHbIMU. B TakoMm ciydae UX HYK/1€0(HUIBHOCTD ofycaoBJ/leHa
HaJiHuyueM n- WJH n-anemponoa——HgO, NH;, CHy=CHo, CeHs.

AaektpodHibHbIE H HyKJ1eo(H/bHbIE YaACTHILb MoryT o06pas3so-
BATHCS) NPH 2eTepOAUTULECKOM pa3poise (reTepoaks) KOBaJEHTHOH
cBsizH. B xoje rerepoik3a,” KOTOpOMY GnaronpUsATCTBYET MoJs HBIH,
COJIbBATHPYIOIMA PaCTBOPHTENDb, Napy 3J1eKTPOHOB 3a6upaer_OAHH

E;;Y—-———DEJ"%Y—

B COOTBETCTBMH C XapaKTepoM pa3pbiBa CBI3H B cybcrpare

W NPHPOAOH peareHTa pasiHuaioT TpH THNA peaklHii — pajHKalb-
Hble, MOHHBIE K COrNAacoBaHHbIE.
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PagukadbHbie WIM TOMOJHUTHUYECKHE pPeaKLHUH
(cumBoJg R). B HUX AeACTBYIOT pajMKaJjbHble peareHTbl U MPOMCXO-
JIUT TOMOJIMTHYECKHH pa3pbuiB CBA3H B cy6erpare.

Cl*+ H# CHz —= HCL + CHj (4.3)

(onHa u3 craguii uenHoro cBOGOAHOPAAMKANbHOTO XJOPHPOBAHHUSA
MeTaHa).

HoHHble MIM reTepoMUTHUECKHE peaKUHUHUH ITu
peakilMd COMPOBOXKAAIOTCH reTepo/aH30oM cBA3H B cyGerparte. B 3aBu-
CHMOCTH OT NPHUPOJbl aTaKYIOULEro peareHrta MOTYT ObiTh 3J€eKTpo-
¢unbHbIMH (cHMBOJ E) # HykneopuabHbIMH (cuMBoa N).

OnenTpoduneHan peanuun

NO,
itH +
+ HO:‘ NOQ —_— @ + HO—H (4.9

Cyb6erpar Pearent MpoayHTH peauyun

HykneotmnuHas peanuna

oHaf—Br' +  Na"OH™ ——= CH,—OH + Na'Br (4.5

Cy6erpar Pearent MpoayxTe peauynn

B kauecTBe NpoMeXYTOUHBIX HACTHL B TETEPOJHTHYECKHX peak-
UMSIX 4AaCTO PHHHMAIOT yyacTHe KapGokaTnoHbl RsCT u Kap6aHHOHI
RsC™.

CHHXpPOHHbBIE, MIH COTrJacOBaHHbBE peakillHH.
Otauualorca OT NpHBEIEHHBIX Bhile PEAKUMHl TeM, 4TO Pa3pbiB CTa-
pbiX cBs3ed M O6pa3oBaHHE HOBLIX MPOHUCXOAAT O/HOBPEMEHHO 6e3
y4acTusl pajiHKaabHBIX WIH HOHHBIX 4acCTHll.

%=+ B KauecTBe npuMepa MOXKHO NPHBECTH PEAKIHIO AHEHOBOTO CHH-
Te3a (06K MeTO/ MOoMyYeHUs pa3HOO6GPA3HbIX LMKIMYECKHX COeH-
HeHuit).

CorsacoBaHHble peaKIMH NMPOTEKAIOT NpY OGJYYEHHH HJIM Harpe-

BaHuu. [ HUX TepsOT CMbIC/A TNOHSATHA peareHTa M cy6eTpara.
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L T e

\..' e 2

Ho GHy CHa ofi

MNepexaaxoe
Eyrap,uen-l,a Srunen COCTOAHNE UuHnorexcen

/

9. Mo uyMcay YacTall, NPHHHMAIOUINX ydaCTHE B aNneMeHTapHOi
craauu. [lo 3TOMy NpH3HAKy BCe MPOUECCH MOXHO pasfenuTb Ha

‘ JHCCOLIMATHBHBIE H accouHaTHBHbIC. B JHUCCOLHATHBHDBX

(MOHOMOJIEKYNAPHBIX) Mpoueccax B 5/leMEHTAPHOM aKTe pea:xgti
ydacTByeT OAHA MOJIEKY/1d (dacTHUa), a B aCCOLMATHB
(6HMOJIeKyJIsIPHBIX) — JBE.

Hanpumep, MOHOMOJEKYNAPHBIMH SABAAIOTCS npolecchl pacnana
MOJIEKYJ/1bl HA COCTaBHbie HaCTH.’

CHj, /CH3
CHot—cl—— cHimc” 4 HCI (4.7)
CHs CH;s
rper-ByTan- HM3o6yTuaen
XJOPHA

[lpumepami GHMOJEKYJAPHEIX NPOIECCOB MOTYT CIAYXHTb HYK-

i neopuabHan peakuusi (ypaBHeHue 4.5) W corjacoBaHHasi peaKlus

(ypaBheHHe 4.6). _
3. B COOTBETCTBHM C KOHEUHbIM Pe3ylibTaTOM. [1o sTOMYy NpH3HA
Ky OpraHHYeckHe peakKUHu AENsT Ha HeCKOJNILKO OCHOBHBIX THIOB.
Peakuuu 3amelleHns (cumpoa S). TipumMepamun MOTYT

| CIyXKHTb 3JIeKTPOdH/IbHAs (ypaBHeHHe 4.4) H HyK/1eopHAbBAs

(ypaBHenue 4.5) peaklHy. Jns HACBILEHHBIX yrnesog?plonoaﬂ);agglg:
TepHbl peaKUMH PalHKa/lbHOTO 3aMeLIeHHs Sk (em. 5.1.1), ﬂe apo-
MaTHYECKHX COeAHHeHHH — pedKuuu 371eKTpodHILHOrO 3aM mou
St (ypaBHeHue 4.4, cM. TaKXe 5.3.1), ana crmpTo?Sn rang;ill?{r;% 435-
BOJHbIX — PeaKLHH HYKJIEOPHILHOTO 3aMEILEHH SN (yp .5,
o giK;K:: L?‘E)H npucoeiMHEeHHUHA (cumBon A) # o6paTHble
HM peakKLHW OoTU eNAEHHA, HIH SJIHMHHHpOBaBlLII:IHSel
(cumBoa E). K TakuM npoueccaMm OTHOCATCH ynorvnmaBmueCﬂOT e
peaKkiusi AHEHOBOro CHHTE3a (ypaBHenne 4.6) H peaxuuﬂB xamax-
AeHus . (ypasHenue 4.7). Jlas HeHacbIIEHHBIX ymelj;)nczpouos ) plum
TepHbl PeaKLkH 3J1eKTPOQHIIbHOrO fIpUCOEAHHEHHA AE cm.oe. ), s
‘anbjerufioB H KeTOHOB — PEaKUHH HYK/1€0(HIbHOTO MPHUCOEN

Av (cm. 7.2).

CHMBO/ib peakunil ¥ peareHTos MpeacTaBJIsoT (:/;)60#1 gz:ivtltzgnbﬁbéﬁpﬁuyci:]l::;“z:{ré:;r:{?;j

ituti ; — addition R

CKHX TepmuHom: S — substitution (3amewenue); » ) { He).

E— elinl:ination (oTwennenne); R — radical (paankan); N — nucleophile (HyKnieo
dun); E — electrophile (anextpodun).
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[TeperpynnupoBku. B Xome meperpynnupoBok fpoHcxo-
AMT Nepexol (MHrpanudA) OTAeJbHbIX aTOMOB HJH FPYNH OT OAHOrO
yuacTKa MoJeKylnbl K Jpyromy. B rnpuBeseHHOM HHXe mnpuMepe
B pe3ysibTaTe MeperpyinupOBKH H3MeHSeTCA yrAepofHbH CKeler
MOJIEKYJIbL. '

CH;,
- |
CH3CH,CH,CH,CH, AlCh: 10076 CH3CHCH,CH;

Menrtau 2-MeThJ|6y1'aH

(M3onenrtan)

Peakuuun oxkucneduss u o6paTHbie UM peaKI MU
BOCCTAaHOBJeHHA B pesynbrare aTux peakuuii MeHsiercs cre-
NleHb OKHCJIEHMS] aToMa YIJepofa, SBJASIOWEroCss peaKIHOHHLIM
LLEHTPOM.

CreneHb OKHC/EHHSl aTOMa yIJepoda COOTBETCTBYET HHCIY ero
CBfi3ell C 371eMeHTaMH GoJsiee 3NEKTPOOTPUIlATE/bHLIMH, YeM BOJO-
pox. Tak, crenedb OKMCIeHHsl aToMa yraepoaa B Metane CHy Hyne-
Basi, B MerwioBoM cnupre CH3;OH — nepBas, B dopMaabieruie
HoC=O — Bropasi, B MypaBbuHoit kucaore HCOOH — rperbs,
B okcupe yraepoaa(lV) COp — verBepras.

B OKHCHTENbHO-BOCCTAHOBHTEIBHOM NIpoliecce BCEF/la Y4acTBYIOT
[ABa THIA BelLeCTB: OKucCaureas (CoeidHeHHE, NPUHUMAIOUIEE 3JIEK-
TPOHBI) . U 80CCTAHOBUTEAb (COEHHEHHE, OTAAIILEe 3NEKTPOHbI
OKHCJIHTEJNIO) . ‘

PaccmoTpenHble cnocoGel  KAacCH(PHUKALMM 4acTO COYETaloTCH
apyr ¢ apyrom. Tak, peakuus (4.5) — npumep GUMONEKYJISAPHOro
HYKNEO(HUJbHOTO 3aMellleHust (CHMBoJ Sy2); peakuusi (4.7) — MOHO-
MOJIEKYJIADHOTO 3JIHMUHHUPOBaHHA (cumBoa El).

Miorue peakuu, B TPHHUHIE, MOTYT NPHBOAUTH K H3OMEPHLIM
npoaykram. Ilpu oBpa3oBaHHH OLHOrO K3 HECKOJbKHX BO3MOXHBIX

' H30MEpOB N0 MOJIOXKEHHIO (PYHKLHOHANLHON TPyNNbl FTOBOPAT O BbICO-
KOH pernocelieKTHBHOCTH PeaKLHH.

o PeFHOCGJIeKTHBHOCTb—ﬂpelIHO'-lTHTeJIbHOE [IPOTE€KaHHE PEAaKLHH
Mo OJHOMY H3 HECKOJIbKHX DPEeaKUHOHHBbIX LEHTPOB MOﬂeKYHbI.,

Hanpumep, npu B3aumogelictBuu nponasa ¢ 6poMom npu Y&-
06JIyYeHHH B PeaKLUHUH NPEHMYLIECTBEHHO yYacCTBYeT OJHH PeaKIHOH-
Hblit LeHTp — cBA3b C—H BTOpUuHOro atoMa yraeposa.

) Br
hv, 120 °C |
CHy—CH,—CHs + Br, -~ -=__% CH;—CH—CHj + HBr

Ilponan 2-Bpomnponan

BTopo#t BosmoxHbIl H3oMep, 1-6poMAaponaH, B 3TOM npolecce npax-
THYECKH He oGpasyeTcs.

OpranuuecKHe COe/IMHEHHS YaCTO COAEPKAT HECKOAbKO POJICTBEH-
HbiX (YHKIHOHA/bHbIX TPYNN, HaOpHMep THAPOKCHJbHbIE TPYIIbl
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0_
CHHPTOBOrO K (PeHOBHOrO XapakTepa, KOTOpble MOTyT g::czﬁy_
BaTh B PeaKlUMH OJHOBPEMEHHO HJIH Bui6opouHo. B mocjien

yae peakiuio CUMTAIOT XeMOCeJNEeKTHBHOH.

] xeMOCGJ'IeKTHBHOCTb—ﬂpelll’]O‘-lTHTeJleOG npmexamye peakluH

[0 OAHOH M3 POACTBEHHbIX (YHKIHOHAJbHBLIX rpyfn. I
Hanpumep, M3 JBYX HHXKeNPHBEACHHLIX peaKuuit y e
M-THAPOKCHGEH3HIOBOTO CIHPTA TONBLKO B3aKMMOJelicTBHE ero ¢ Pl

pOKCHﬂOM Han“ﬂ OTHOCHTCH K XeMoceJeKTHBHbIM ﬂpoueccaM.

: ‘ NaO CHo0OH
' +NaOH r WO
1 HO _CHoOH

NaO CH20Na
i + 2Na » + Hy
L s -Tuaporcnben- L
‘ 3uN0oBeA CANPT

CTepeOHaOMepOB,

asyeTcst CMeCb
Ecan B pe3dyapTare peakunH o6p :
10 MO OTHOLICHMIO K TaKOMy Mpolieccy MpUMEHSIOT NOHSTHE cTepeo

CeJIEKTUBHOCTH.

: @ CrepeoceeKTHBHOCTh — MPEANOUTHTE/NLHOE o6pa3oBaHHe B peak-
. MM OLHOrO M3 HECKONbKHX BO3MOXHbIX CTE€PEOH30MEPOB.

Hanpumep;, npH KaTaJ_maupyeN_loM (hepMEeHTOM npucoeﬁu:zm:l};
L Bomnl K (yMapoBOil KucaoTe in VivO obpa3yercs -TOJNbKO Kﬂl/lCJIOTa
[ 1ByX BO3MOXHbIX 3/€Ch CTepeouaomepoa—L-ﬂ6.r|o_qHaﬂ

L (cm. Takxke 3.2.6).

H  COOH COOH
L N/ H,o vo—tn
1 '
:"" <“3 CHoCOOH
B VAN
i HOOGC H
hymapoBan L-a6nounan

KACnOTa HHUCNOTa

4.3. DAKTOPbI, OMNPELEJAIOUHE PEAKLLHOHHYIO CMOCOBHOCTb

OPFAHHUYECKHX COEAMHEHHUA

HanpasJaetine XHMHUECKOll peakuuH onpenensiercs c;:J?ng:;l

Hoctbio mHorux ¢akropo. Ilpu nporuoanpOBaHi:::mlei;ngB“e .
i MO Y4MThIBaTb B3aH

. KOHKpeTHO/l peakuyuy HeOOXOIH -

cbam%pos 1 Fl;om) KaKA0r0 M3 HHX. PaKTOphI, onpelesiollHe peak
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LHOHHYIO CIIOCOGHOCTb OPraHHUYECKHX COeJlHHeHHH, MOXHO pa3lie/uTh
Ha J[Be TpyAfbl COOTBETCTBEHHO CTaTHYECKOMY (A0 BCTYILIEHHS
3yg§:g:::) M JHHAMHUYECKOMY (B Mpoliecce peaKLUHH) COCTOSAHUAM

Crarnyeckne (akropn. PeakuuoHHas cnocoGHOCTb COelHHEHHIH
CYLUECTBEHHO 3aBHCHT OT paclipelle/leHHst B HX MOJIEKY/ax 3JIEKTDPOH-
HOH IIOTHOCTH, KOTOPOE B CBOIO Ouepejib OlpejefsieTcs 3JeKTPOH-
HbIMH 3¢ PeKTaMH 3aMecTHTeNIell H HaJHUHeM COMNpSIKEHHBIX W apa-
MaTHueckux ¢parmeHtoB (cm. 2.3). XapakrepHas AJs M0AaBJAIO-
1ero 60JlbLLluI/lHCTBa COEJIHHEHHH HEePaBHOMEPHOCTb B pacnpeneneHHH
3/JIEKTPOHHOH MJIOTHOCTH SABJSIETCS NMPHUHHON NOSIBJEHHS B MOJeKyJe
PeakUHOHHbIX LEHTPOB, NPeJONPeAeNAOLIHX HaNpaBleHHe aTakKH TeM
HJIH HHbIM peareHToM. IToT (aKTOp NPHHATO Ha3biBaTb 3 J1€ K T-
poHHHM GakKTOpOM.

JlpyruM Ba)KHbIM OGCTOSITENbCTBOM, BJAHSIIOLIMM HA PeaKLHOHHYIO
CNOCOGHOCTD, ABJSIETCS NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIHL. Cg]ﬁ-

3aHHBIH C HUM DPOCTPAHCTBEHHBH (GAaKTOp 3akilo-
yaercss B TOM, UYTO H3-32 OTHOCHTEIbHO GOJIbLILIOrO NMPOCTPaH-
CTBEHHOro o6beMa 3aMecTHTeNel, OKPYXAIOIHX peaKUHOHHbIH

LUEHTP, K HEMY MOXeT OblTb 3aTpyiHeH MOAXOA aTaKylouleHd 4YacT-
ubl. [1pu sTom peakuma aubo He OGyAeT OCYWECTBAATHCH COBCEM
au60 OyaeT HATH MO HHOMY HAaNpaBJEHHIO C YYacTHeM npyroro‘
2;)jllze JOCTYIHOTO pPEeaKLHOHHOIO LEeHTPa, €CJH OH HMeeTCsl B Moe-

Hanpumep, MeTun6poMu A pearupyer ¢ BOAHBIM PaCTBOPOM THIPO-
KCHJ1a HAaTPH# C yqacTHeM 3JeKTPOGHIbHOTO LEHTPa, B cayuae Tper-
6yTHNGpOMHIA BCNeACTBHE NPOCTPAHCTBEHHLIX 3aTPYAHEHHH peakuus
HIET HE [0 3JeKTPOPHIABHOMY, @ MO KHCAOTHOMY LIEHTpY.

) _
ne“l.zg:'?p""b"u“ “Y"hea?gl::buan
H\L
- 8- 3amewenwe
H—C-= + - _Sameuwsenwe
-~ B+ NaOH CHz0H + NaBr
H‘
(cy6cTpa
Mernndpon:s)a,q (pearenT) Meranon
HucnoTnmi
ueHTp
aTaka OCHOBaHneM
CH3
8- . e o
H-+=CH»C —B + P Twennexne B
2|CH r Na OH™ ————= CHy=C—CHg + NaBr + H,0
3
. CHg
(cy6¢rpar) (pearenT)

mpem -ByTunGpomna 2-Metnnnponen
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' Bo MHOrHX cayuasax Mo

' IPOXOAHTL Yepe3 CTALHIO obpa

:‘BKJIIO‘-IalOT CTaJiWH npome)Ky'rquoro

;- TOB, B yacTHOCTH 4acCTO BblCTyl'lalOIllPlX B KauyecTB

MuorocTaHiiHbe NPOIeCcCH OGHUHO
o6pa3oBaHus gecTaOHAbHBIX
WHTEpPMEIHaTOB, ofJagaoHX BLICOKOHU peaKuHOHHoﬁ cnoc06HOCTblo.
JKHO NPeANOoNOKHTh o6pa3oBaHue He OJHOrO,
a HeCKOJIbKHX uHTepmeuuaTo'B. Peakijgi NpeAnQuUTHTENBHO 6ynei'r

30BaHUA OTHOCHTEJBHO 6osiee yCTOH-

a. OTHoCHTeNbHAsi yCTOHUMBOCTD HHTEpMeLHa-
e BLICOKOpeakK-
LHOHHBIX [POMEXYTOYHBIX HaCTHL KapOOKaTHOHOB, Kap6aHHOHOB .
W CBOGOAHBIX PaiHKa/noB, Onpeiesaercs BO3MOJKHOCTBIO J€JOKaNu-
3alHM B THX 4aCTHUAX 3JIeKTPOHHOH IJIOTHOCTH.
Kap6oKaTHOHEBL K MMM NpHHAJJIEXAT HOHbI C TOJOXH-
TeJqbHbLIM 3apPALOM Ha aTtoMme yriaepoaa, HaxoAsiulemcs B COCTOAAHUH
"B spl-rubpuaM3alun U o6aajaoLieM BaKaHTHOM op6utanbio. TpH
rubpuiHbIe sp?-AO pacnosoxetbl B OIHO#H TJIOCKOCTH, auﬂeruépuun-
30BaHHAS BAKaHTHAf OPOHTAJb — nepneHAHKYJIAPHO 3TOH MIOCKOCTH
(puc. 4.2). ‘
B8 aNKu/JbHBIX KapOOKaTHOHAX aJIKWJIbHble TPynibl, o6aapatoline
4 [-3¢hexTOM, CMOCOGHH! NORHKATH NOJMOKUTENbHbIH 3apsl Y COCEA-
Wero atoma yraepoja. [1oaromy TPETHHHBIC KapGOKaTHOHbI CTAGH/Ib-
Hee BTOPHYHbIX, @ BTOPHUYHBIE cTabubHee nNepBHUHBIX.

ﬂuuamuqecxne dakTopbl.

y¥BOro HHTEpPMENHAT

R R T H
§ ) R—-é* > H—C"* > R—=C"* > H—(l:*
: : ) !

< YBenndeuvne OYHOCMTOI\hHOﬁ cTabunbHOCTH uapﬁouamouon 1

THOHBI (METHJBHBIH, 3THJBHbIA) BCJAEACTBHE

[TeppuuHble Kap6oKa
4 SBJASUOTCS KOPOTKOXHBYLIHMH HaCTHLAMH

KpaiiHeil HeyCTOHUHBOCT

"

1 BaxaHTHaR

r p-op6uTane l

Puc. 4.2. Pacnpe/esieHHe BaJeHTHBIX S/EKTPOHOB no opburansiv B Kap6o-

¢ KaTHOHE.
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H HX He yaaeTcsi 3a(HKCHPOBATbH B pacTBOPAX CYIIECTBYIOLIHMH
metonamu\ Hau6Gonee ycTOHUHBBIM CpeAu MPOCThIX AJKHJIbHBIX Kap-
GOKaTHOHOB siBasieTca TpeT-6yTua-kathon (CHj)sC*.

[MTpu tempepatype umxe —20°C CyweCTBYIOT B YCTOHYHBOM COCTOSAHHH COJH
Tper-6yTua-KaTHOHA C cynepkuciaoramu, nanpumep (CH;)aCtSbFs.

Bo3MOXHOCTb Ae/OKa/H3allK 3apsiia yBeJHUHBAETCS, KOTAa No-
JIOXKHTEJbHO 3apsSIKEHHbIH aTOM YrJjiepoja HaXOAMTCS B COMPsXKEHUH
c ABoiiHol cBna3bio. [IpocTeiilunm mpuMepoM Takoro KapGoKaTHOHA

SIBJISIETCS  PAaCCMOTPeHHbH  panee anaui-kathioH CHy=—=CH—CH7
(cm. 2.3.1). ‘

YcToHUUBOCTL - Kap6OKaTHOHOB 0OCOOEHHO TMOBBILIAETCS, eCJaH

HMeeTCsl BO3MOXHOCTb CONPSIXKEHHs1 BAKAHTHOH OpGUTAM aTOMa yr-
Jepoaa € T-3J1€KTPOHAMH apoMaTHYecKoro Koabua. Hanpumep, ge-

JIOKaJH3aluusa MOJNOXKHTEJNLHOIO 3apsiia B 6€H3HN-KATHOHE 06YCJIOB-
JINBA€T €ro BbiICOKYI0 OTHOCHTEJNbHYIO CTaGHJIbHOCTb.

Q-
Erg wn CH2

BeHann- HaTHOH

+

Kap6aunuoHbl. B aHHoHax 3TOro THna OTpHLATENLHO 3apsi-
JKEHHbIM SIBJSIeTCl aToM yraepoja. [Ipocrefiwise ankuinHhe kap6a-
HHOHBI Upe3BbluaiiHO peakilHOHHOcnoco6Hbl. Hanpumep, gaxe B pac-
TBOpax A0 CHX Mop He YyaaeTcsi 3adHKCHPOBaTb CYLIECTBOBAHHE
METHJI-, 3THJI-, u3onponua-kap6anuonos. [losToMy npoGieMaTHUHBIM
OCTaeTcsi BONPOC O CTelleHH TH6pPUAH3aUHA HeCyllero HenofeJeHHYIo
napy 3JeKTPOHOB aTOMa yriepoia B TaKHX YacTHUAX (T. e. sp*- uau
"§p°-). B ao6om ciyuyae 3ta napa 3jJeKTPOHOB 06YCJOBJIWBAET BLICO-
KYI0 OCHOBHOCTb Kap6aHHOHOB.

- Ha puc. 4.3 npuBeeHo pacnpejaeseHde 3JEKTPOHOB Mo op6u-
TaJjsiM aToMa YrJepojia, SB/SIOIErocss KAapOaHHOHHBIM LEHTPOM
(B MpeANnoNOXKeHHH ero Sp>-ruGPHAH3aLHH).

Bonee ycrofiyuBnl M0 CcpaBHEHHIO C AJKHIbHEIMH KapOaHHOHBI,
Yy KOTOpbIX HemofjesneHHas napa 3JeKTPOHOB MOXET BCTyNaTb B CO-
npsiKeHHe ¢ ABOHHON CBA3bIO, HAXOAALUEHCA B Q-NOJNIOXKEHHH K Kap-
6annoHHoMY ueHTpy. [Ipumepamu cayxar Kap6aHHOHB aJJHIBHOTO

CHy=CH—CHz (cM. 2.3.1) 1 6en3unnHoro Tunos. B Tom u apyrom
C/lyyasix OCYILECTBJSIETCS P, T-CONPSAXKEHHUE.

Bexann- annom
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Cpo6osHbie pPafHKaJbl OTJHHAIOTCH BLICOKOH PEaKUHOHHOH Cro-
COBHOCTLIO, KOTOpPasi 0GbACHAETCS. HX CTPEMJIEHHEM JOCTPOHTL BHeLU-
HUH 3/MEKTPOHHbIH YpOBEHb 10 ycToHuuBoro oktera. [Ipocrteie au-
KAJbHEIE PajMKajibl — KOPOTKOXKHBYUIHe 4acTulb. KX OoTHOCHTE/b-
Haf yCTOﬁullHBOCTb COOTBETCTBYET PSAY: TPETHYHBIH > BTOPHUHBIH >
nepBHYHbIA.

CTa6uibLHOCTL CBOGOAHBIX PajHKaJOB CYyIIECTBEHHO BO3pacTaert,
KOra HMeeTcsl BO3MOXHOCTh J1€/0KaJH3alUHH HeCnapeHHOTO 3J1eKTPo-
Ha MPYU yuacTHW M-3JeKTPOHOB. [lJil CHCTEM C OTKPLITOA LENbio Hau-
6o0Jiee  THNHYHBIM  MPUMEPOM  ABJSAETCA  AMJIHJAbHBIH  pajaHKaJ
(cM. 2.3.1), a aaq cucTeM C apOMaTHHECKHM [HKJIOM — OEeH3HJIbHBIH
pajHKal (OJHO3JIEKTPOHHbIE CMelleHHsl OGO3HA4YeHbl CTPEJKOH ¢
OJHUM OCTpHEM).

BeHaunbHbin paguHan

4.4. KHCJIOTHOCTb H OCHOBHOCTb OPTAHHYECKHX
COEJJHHEHHH

BaxHbLIMH aCNeKTaMH PeaKIHOHHOH CNOCOOHOCTH OPraHHYeCKHX
COE/lHHEHHH SBJASIOTCA HMX KHCJIOTHble M OCHOBHBIE CBOHCTBAa. JTH
CcBONMCTBA 4acTo 06YC/AOBAHBAIOT CylLIECTBOBAHHE GOJbIUHHCTBA Opra-
HUYECKHX OGHOMOJIEKY] B YCJIOBHSIX OPraHu3Ma B MOHHOM COCTOSIHHH.
[lepeHoc npoToHa, HAlpHMep MeXAy aTOMaMHM KHCJI0poAa, as3oTa
¥ cepnl, HabJopaercss B XOfe MHOTMX OHOXHMHYECKHX peaKLHil.
Bonbuyw posb B GHOXHMHUECKHX TpoLeccax TaKkKe Hrpaer KHCJIOoT-
Hblfl HJH OCHOBHHI KaTaJ/Jli3, OCYLeCTBJSEMbIH C yYaCTHEM COOTBET-
CTBYIOLIMX HOHOreHHBIX TPynn (epMEHTOB.

Jl/1sl OEHKH KHCJAOTHOCTH H OCHOBHOCTH OPraHH4eCKHUX COeJHHe-
HUil Hau6oJbliee 3HAUEHHE HMEIOT [Be TeOpHH — Teopus bpencrena
u Teopus Jlblonca. ’

4.4.1. Kncnorsl v ocHosauust bpencrega

[To Teopuu BpeHctena (NPOTONHTHUECKOR TEOPHH) KHUCJIOTHOCTD
W OCHOBHOCTb COEAMHEHHIl CBSi3biBaeTcs ¢ mepeHocoMm npotoHa HT.

Kucnora = Ht + Ocnoanue

Kucaora v ocHoBaHHe 06pPa3ylOT CONPANEHHYID KUCAOTHO-OCHOB-
HYIO napy, B, KOTOpO# UeM CHJIbHEe KHCJ0Ta, TeM cjabee CONMpsiKeH-
HOe eil OCHOBaHHe, H HAaMpPOTHB, UEM CHJbHEE OCHOBaHHe, TeM ciaabee
conpsixKeHHasi eMy KucJoTa. HarnpuMep XJ0OpOBOJOpOAHAsi KHCJIOTA
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HCI cunbhee, uem ykcycHasi Kuenora CH3COOH, H cooTBeTcTBEHHQ
auerat-uoH CH3COO™ 6Gyner 6o/iee CHIbHLIM OCHOBaHHEM, YEM XJO-
pun-uon ClI™.

@ Kucnorsi Bpencrena (npoToHHblE KHCJIOTHI) — HeHTpaJibHblie MO-
JIeKyJIbl HJH HOHbI, CMOCOGHbBIE OTAaBaTh MPOTOH (LOHOPEI NMPOTOHOB).

@ OchnoBanus bpeHcrena — HeATpasibHble MOJEKYJbl HJH  HOHBbI,
CI10COGHBIE MPHCOEAHHSTh NMPOTOH (AKUENTOPb! MPOTOHOB).

KHC/JAOTHOCTb H OCHOBHOCTb SIBJSIOTCSI HE aGCOMIOTHBIMH, a OTHO-
CHTEJbHBIMH CBOMCTBAMH CO@IMHEHHH: KHCIOTHBE CBOACTBA OGHApy-
XKHBAIOTCA JHLIb B NMPUCYTCTBHH OCHOBAHHS; OCHOBHbIE CBOWCTBA —
TOJILKO B MPHCYTCTBHH KHC/IOTbl. B KauecTBe pacTBOPHTE/S MPH H3Y-
YeHHH KMCJOTHO-OCHOBHBIX PaBHOBECHH OGBLIUHO HCIOJb3YeTCsl BOAA.
[lo OTHOLIEHHIO K BOJe KAaK K KHCJ0Te HJH Kak OCHOBAHHIO oOMpe-
JeJISII0T KHCJOTHO-OCHOBHbBIE CBOHCTBA COEAMHEHHH.

Kucaorns Bpencrepa. s cJabbiX 3JEKTPOJHTOB KHCJIOTHOCTb
KOJIHUECTBEHHO OlLleHUBaeTcsl KOHcTaHToi paBHoBecus (K) peakiuuw, -
3akJoualolleiics B nepeHoce MPOTOHA OT KHCJOTH K BOJE KakK OCHO-
BaHHIO (MPOTOJIATHYECKAS PEAKLIHS).

CH,CO0H + H,0 = CH,COO~ + H,0" ‘

Kucaota Ocuosatve  Auerat-uon  HoH ruipokconus
(M36bITOK)  (CoApsKeHHOE (conpsixcenHasn
OCHOBaHHUE) KHMCJOTA)

[/lcnonlsyﬂ 3HAaYeHHe KOHCTAHThl pAaBHOBECHS 3TOH peakUHH
W YYHTHIBAS, UTO KOHLUEHTPALHS BOAbI IPAKTHYECKH MOCTOSHHA, MOX-
Ho onpeneinTh npoussegenne K-[H0], naswizaemoe KOHCTAHTOMH
KHMCJOTHOCTH (06o3Hauaercs K,, rae a — HayanbHas GyKBa OT aHII.
acid — kucsoTa). '

[CH3CO0™] [H:Of]

— K- _ [CH.COO7] [Hs0%]
[F1,0] [CH,COOH] K, = K-[H:0] =

[CH3COOH]|

K =

Uem Goabine Beanunna K., Tem cunbHee Kucaora. Jlasi yKCyCHOM
kucaotsl K, paera 1,75-107° Takue Majbie BeNHUHHBI HeyA0O0HbI
B NpaKTHYecKkoi paboTe, MOITOMY HCMONL3YIOT OTpHIATEJbHbIH JIOra-
pudpm —IgK.=pK, (Hampumep Aasi yKCYCHOH KHCIOThI pK. 4,75).
OuyeBHAHO, YTO ueM MeHblie BelHuHHa pK., TeM cuibHEe KHCJ0Ta.

B 3aBHCHMOCTH OT MPHPOABI 3/€MEeHTa, C KOTOphIM CBsi3aH Npo-

.TOH, GPEHCTEOBCKHE KHUCJOTbI JeJaATCs Ha OH-xkuncnotsl (Kap6oHO-

Bhie KHCJAOTHI, (peHoJbl, cnupThl), SH-KHCIOTH (tTvosnt), NH-guciaoThi
(amuHbl, amMuabl, UMHEAbI), CH-KHCAOTH (Yr/1€BOAOPOABL H HX MPOH3-

' BOZHbIE). DNeMeHT H CBSI3aHHBIH C HHM aTOM BOJOPOAA HA3bIBAIOT

KHCJOTHBM LEHTPOM. .
B ¢BSI3W ¢ MHOTOYHCJEHHOCTbIO OPraHHYECKHX BelleCTB BeJHYHHA
pKa onpeaeaeHa JHIUb nJsi OTHOCHTEJNbHO He6GOoJbILIOr0 HX. YHCJAA.
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Boi6opouHble faHHbIE [ NpefcTaBUTeNell OCHOBHBIX KJIaCCOB opra-
HUYECKHX COeJHHEHHH CyMMHpOBaHel B Taba. 4.1 (ansg CpaBHEHUs
B Hee BXOAAT M Haubojee HM3BeCTHble HeOPraHUYecKu€ KHCIOThI).
M3 3TUX QaHHBIX BMAHO, 4YTO GOJIbLWHMHCTBO OPraHHYecKHX COEJHHE-
HH, 32 UCKAOUeHHeM KapOOHOBBIX KHCAOT, MPOSABASAIOT UPE3BbIYANHHO
HH3Kkylo KucaotrHocts (pK.>15), KoTopyio o6bluHO Hep3si 0OGHapy-
KUTb C MOMOUIbI0 HHAMKATOpoB. UTo kacaercss npuponHblX OpPraHu-
YeCKMX COeJMHEHHH, TO B HAX HauGoJiee 4acTo BCTpedaioTCsl Kap6ok-
cuapHas rpynna — COOH — rpynna co c1aGbiMU KHCIOTHBIMH CBOR-
CTBAMH —— M elle MeHee Kucjaasi NPOTOHHPOBAHHAs aMHHOrpynna
—NH{.

Ta6uaunua 4.1. Npuéanxennvie 3Havenns pK. aaa pas3aHYHbBIX THOOB
OpEHCTE0BCKUX. KHCJIOT B BoOjie

Kucaora Conpsixkennoe pK,

OCHOBAHHE

ConpsixkerHoe pK, Kuncaora

OCHOBAHHe

Heoprannueckue KHCAOTHI OpraHnyeckue KHcaoTbl

Cuﬁbume kucaorst (pK,<<2) OH-kucrorst

HI - —11 ROH RO~ 16—18
HBr Br- -9 ArOH ArO— 8—11
HC} Cl™ -7 HCOOH HCOO~ 3,7
H,SO, HSO; —9 RCOOH RCOO~ 4,7—49

Caaboie wucaotor (pK,>=>2) CHy==CHCOOH/| CH,=CHCOO0O™~ 4,2
HSOr SO%~ 2,0 HOOCCOOH HOOCCOO~ 1,2
H4PO, H,POT . 2,1 ||HOOCCH,COOH| HOOCCH,COO 2,8
H,PO7 HPO3~ 7,2 ||CH;CHOHCOOH| CH,CHOHCOO~| 28
HPOj;~ PO}~ 12,4 CeHsCOOH CsHsCOO~ 4,2
HF F~ 3,4 ArCOOH ArCOO~ = 3,5—4,5
H,S HS™ 7,0 Aueruacannuunoraa (acnuprH) 3,5
HS~™ §*= 14,9 CsHsSO3H C¢HsSO7 0,7
H,0 HO~ 15,7 Cy.anna.ﬂunoaaﬂ 3.2
H,CO; HCO3; 6,4 JInmounas' 3,1
HCOy coi~ 10,3 Ackop6unosas' 4,1

OprasnyeckHe KHCAOTh CH-xkucaorot
SH-kucaoret
Cl1,CH Cl,C™ _ 15,7

C,HsSH C,HsS™ 10,5 CH3;COCHy— | CH;COCHCOO—
RSH RS— 10=11 {} —COOC,Hs —CHs ‘| 0,7
Ce¢HsSH CeHsS™ 6,5 CH3;COCH; CH,;COCH7y ?0
CHsC(O)SH [ CHsC(0)S™| 34 || CH=CH CH=C" 25

|
102

Ipogonxexue
Conpﬂmeuuoe pKa Kucaora ConpsixkenHoe pKa
ocHoBaHHe OCHOBaHHe
" NH-kucarotet CHy=CH, CHy=CH~ 36,5
. CeHse CeHs 37
H3C(O)NH2 CH3C(O)NH7 25 CH, Cl“;s_ 48
e / \ Bap6uryposas’ 4,0
- 16,5
i [ = Movesas' 54
. H

! anBeﬂeHa nepBass KOHCTAHTA NUCCOLHALHHK.

[Tockonbky Al MHOrMX OpraHu4eckux (B TOM uHcae GHOJIOTH-
4eCKM BaXHblX) COeJMHEHHWH KHCJAOTHOCTb HEH3BeCTHa, TO ANA ee
. IpOrHO3MPOBAHHA MCMNOJb3YIOT KA4YeCTBEHHbIH MOAXOMA, OCHOBAHHBIM
Ha olleHKe CTa0MJIbHOCTH CONPSXKEHHKX OCHOBaHMi (aHHOHOB). Yem
cTabujbHee aHUOH, TEM CHJbHee CONpsiKeHHasl KHCJOTa.
CTabuJbHOCTD aHHOHA ONPelesieTCs CTENEHbIO AeJOKaJTH3aUHH
oTpHuaTesbHOro 3apsaa. B oflieM ciyuae oHa 3aBUCHT OT CjedyiO-
filuX OCHOBHBLIX ()aKTOPOB: |) NPHPOABI aTOMa B KHCJOTHOM WEHTPE;
i 2) BO3MOXKHOCTH CTa6M/M3aUHM AaHMOHA 32 CUYET CONPSIKEHHUS,
81'3) xapakTepa CBSI3aHHOTO C KHCJOTHBIM LEHTPOM OPraHHYeCcKOro
paavkana, 4) BJMAHUA pacTBOpUTeNsl. ITH (PaKTOPHl MOrYT AeHCT-
BOBAaTb B OJHHAKOBOM WJH [IPOTHBOMOJIOXKHOM HalpaBaeHHsX.
B KaMaoM cJiydyae HYXHO pacCcMaTpUBaTbh HX B COBOKYIHOCTH.
- Oanako 3auacTylo 6bIBaeT BeCbMa 3aTPYAHHTENBHO BhGpaTh M3 HX
yHcaa npeo6Jafaioliue -B KOHKPeTHOH cuTyauuu. [loatomy nporso-
t’ 3ipOBaHHe KHCJOTHBIX CBOHCTB CO€JAHHEHH! HOCHT MPELNOJOXKHTENb-
Hbil Xxapakrep. ]
: [Ilpypona aToMa B KHCJOTHOM uUeHTpe J[aa ge-
i IOKaJIH3aLHH OTPHLUATENLHOrO 3apsiia HaubGoJbllee 3HAUEHHE HMEIOT
) 3JIEKTPOOTPULLATE]NBHOCTb aTOM@ B KMCJOTHOM LIEHTpe H €ro InoJsi-
: PU3yEMOCTb.
] B nepuoaax nmepuoamyeckoi cuctembl cjaeBa HanpaBoO € yBeJiH-
#li ueHHeM NOPAAKOBOrO HOMEPA DacTeT 3JEKTPOOTPHLATENbHOCTb 3Je-
Y MEHTOB, T. €. COCOOGHOCTb YAepPXHBaTh OTpULATeNbHbIHA 3apsan. B co-
f: OTBeTCTBHM C 3THM (TOPOBOAOPOAHAS KUCJIOTA CHJIbHee KapGOHOBBIX
kucaor, a OH-kucaotbl 3HaunTenbHO cuabHee NH-Kucaor ¢ onuHako-
B BuIMH pajuKanaMu y KHCAOTHOrO ueHtpa. B cBowo ouepens NH-kuc-
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JIOThI 3HAUMTeJbHO cHabHee CH-xucnoT, KOTOpbie ABAAIOTCH HanGo-
flee cnabbiMH M3 Bcex KHcaoT DBpencrepa (cm. Taba. 4.1).

Yaenuuenne 3NeKTPOOTPHUATENBHOCTH

C N Q F
CH-nucnoter < NH-kucnotel < OH-Hucnotel < HF

<}’:Benuqenue CTA6MNBHOCTU GHKOHOB K CUNbl HKCNOT

[TocKonbKy Ha 3/1€eKTPOOTPHUATRIBHOCTb aTOMA BJIHACT COCTOSIHHE
ero ru6puaunsauud (cM. 2.2.1), to cpeau CH-KucaOT npu nepexone
OT a/JIKaHOB K 3TH/JEHOBBIM H jlajlee ALETHJIEHOBbIM YyIJ1€BOAOPOAaM
KHCJIOTHOCTb BO3pacTaer.

Yaenuuenne 3NOKTPOOTPHUATONLHOCTH

Cqp? Csp2 » Csp
 CHz—CHg CHo=CHy CH=CH
pH, 42 36.5 25

| Yaenuuenne CTabUNbHOCTH AaHHOHA H CHAbl KUCAOTH

TaK, 3TaH M 3THJEH He pearupyloT HU CO LUEJTOUYHbIMH MeTaJJaMH,
"HH € HX THAPOKCHIAAaMH. AueTuseH H ero MOHO3aMeLleHHble IIPOHN3-
BOJHbIE YK€ ob6a1analoT HeKOTOpOﬁ KHCJAOTHOCTHIO, KOTOpAad NposABJf-
eTcA MNpH NeHCTBMH Ha HUX, Hanpumep, MeETaNJHYECKHM HaTpHEM
WJIA aMHJIOM HaTpHA. -

Merunauernnenu
HATpHA

CH3;—C=CH 4+ NaNH, — CHs—C==C—Na + NH; /

Mernnauets- Amun
JieH HaTpHA

Jlis1 HEMeTanJ0B CMOCOGHOCTh K ANCCOLHALHH CBS3K 3J1€MEHT —
BOMOPOA (T. €. KHCJAOTHOCTb) MOBBILIAETCH B IPyMnax NnepuOAHUECKOH:
CHCTeMbl CBEpPXY BHH3, XOTH 3/I€KTPOOTPHLUATENLHOCTD 3JIEMEHTA, Kak
npasuao, ymeHbuiaerc. Takoe NOBLILEHHE KHCJAOTHOCTH C yBeaHUe-
HUeM pa3Mepa 3/eMeHTa OObIUHO CBA3BIBAIOT C yBeJHueHHeM noJs-
pH3YEeMOCTH, uTO ofecreunsaeT MOBbIEHHE CTAGHJIBHOCTH aHHOHA
3a CueT JeJOKa/lH3aluH 3apsana B GosbuieM obbeme.

[lonsipuayeMocTh aTOMa XapaKTepu3yeT Mepy CMellieHust (pac-
CPeMOTOUEHHsI) BaJEHTHbIX 3JEeKTPOHOB TOJ [AEHCTBHEM 3JeKTpuue-
ckoro nousi. Uem 6oJiblie 3j1eKTPOHOB B aTOME H UY€M JaJbllie OHH
pacnojioXeHnl OT siApa, TeM Gojblue €ro MoJsipH3yeMoCThb.
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‘ C yBe/HYeHHeM MNONSIPH3YeMOCTH aHHOHA MOXHO CBA3ATh HaH-

! 60AbLIYI0 KHCTOTHOCTD uonoBogopoanoil Kuenots HI B psay radqo-

¥ reHOBOLOPOJHBIX KHCJOT, @ TaKke 6o/iee BBICOKYI0 KHCJIOTHOCTB

CepoBOJIOPOAA H THOJOB RSH no cpaBHeHHIO ¢ BOAOH H CIHPTaMH
\/

b

l YBEAHYEHNE NONAPHBYEMOCTH I

[-————1
O § F ClL Br |
[ —— [ e—

YsenuueHHe cTaGKAbHOCTH
AHHMOHA W CHABI HUCNOTHI

lo3TOMY B OT/IMYME OT CMHPTOB THO/B 06pasyloT CONH (THoNRA-
' Thi) ¢ BOAHBIMH PacTBOPaMH LUeMOueH, a TaKXKe OKCHAaMH, THAPO-
KCHIaMH U CONSIMH TSDXKEJbiX MeTaJi/IoB.

CoHsSH -+ NaOH — CoHsSNa + He0

drau- DTaHTHOAAT (3THA-
THON cyabnpua) Harpus

9C,HsSH + HgO -~ (CHsS)2Hg + Hy0

Araaruonar prytu (1),
AUAITHACYAbGUA PTYTH

Crtra6buausauus aunon;_) ‘cyeT CONpAXEHHS.
i XapakTepHbIM NIPHMEPOM AeHCTBHA “¢pakropa B rpynne OH-kuc-
i 10T ABJASTCS NMOBbILIEHHE KACJOT, ap6onouix kucor RCOOH

acHsieTcsl 06pa3oBaHHEM

" 10 CPAaBHEHHIO CO CIHPTAMH RO peuon : ¥
‘ at-uonoB RCOO™ —

Aranruon

npH JAHCCOLHAUHH KapOOHOBbIX
caMblX cTaGUAbHBIX OpPraHuyecKr. 10.0
B auusnaT-HOHEe OTpHLATEAbHBI. ___+°T.p, -CONPSKEHUA
(em. 2.3.1) pacnpeneseH NOPOBRY MEass,: .«oYMf aTOMaMH KHCJIO-
poaa W MOSTOMY MeHee KOHLUEHTPHPOBAH, yeM B aJIKOKCHJ-HOHE
. RO~. B cBowo ouepefb (eHO/bI MO KHCIOTHOCTH 3HAUHTENLHO npe-
. BocxoaaT anundarvyeckue CuUPThI BCIEACTE CQ -
. JKeHHODO OCHOBAHUS (eHoaa, (heHOKCUN-HOHA Ce¢HsO™, orpHlLaTedb-

Hblii 3PS 1e10KAIH30BAH NPH_Y4ACTHH ATOMOR Yr1ePOJa GeH30Ab:

DEHOKCHA-HOH

AuHNAT-HOH

-
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B Hennockom docdat-HoHe p,m-conpsiKeHune oTcytcTByeT. OAHAKO 3TOT aHHOH
SIBAAeTCS BecbMa CTaOW/IbHLIM ¥ ero CONMpsiDKeHHasi KHciota (¢ocdopHas Kucaora)
[IOCTaTOYHO CHJIbHOW 3a CueT 00pPa3oBaHHA Pr— -CBsi3e#l ¢ yuactHeMm 3d-opGuTajen
aroma docgopa.

o~ 0 0 “Q (ol e} (o]t
°\\P/ \/ \/ NS
/\ /N

0O 0O _C{ \O_ 'O/\\O 0/ (o)

DochaT-uon

BausiHHue OpPraHMueckKkoro pajukaana, cBsi3atH-
HOrO C KHCAOTHBIM LWeHTPoM. [Ipu oauHaKoBoO#l npupose
aToMa B KHCJOTHOM IieHTpe GOJbLIOe BJHAHHE HA KHCJIOTHOCTb OKa-
3plBaeT CTPOEHHe CBA3aHHOTO ¢ HMM paaukana. HesaBucumo ot
MeXaHH3Ma Tepefaul 3/7eKTPOHHOTO BJHSIHUA 3aMeCTHTeNs B Paji-
Kajse ' (MHAYKTHBHBIA WJIH ME30MEpHbIl), 3JIEKTPOHOAKIENTOPHbIE
3aMeCTHTENIH cnocOGCTBYIOT Ae/10KANH3aLMH OTPHLLATeIbHOrO 3apsaaa,
CTa6UIH3UPYIOT AHHOHBI W TEM CAMBIM YBEJHYHBAKOT KHCJIOTHOCTb.
DAeKTPOHOLOHOPHBIE 3aMeCTHTENH, HAMPOTHB, ee MOHHXKAIOT.

HanpuMep, BBeaeHHE B MOJEKY]Y YKCYCHOH KHCJOTbI 3JIeKTPOHO-
aKIEeNnTOPHbIX AaTOMOB XJopa, nposasasiownx —/-3pdekt, pesko 1no-
BbillIae€T KHCJOTHOCTb XJOP3aMeIeHHBIX YKCYCHBIX KHCJOT.

CH3COOH CICHCQOH ClaCHCOOH ClaCCOOH
YKcycHas MOHOXr 3 GunHE” Auxaopyrcyc- Tpuxnopyncyc-
HHCNOTA HAA HKho— Ham HMCNOTa Har HKUCnOTa
pHa 478 2,8¢ 1,29 0.85

———— He pearHpyi—
I AH. ALLlETHJIEH /ncnroTHOCTH >
OT HEKOTOPOH,
4a HUX., 7"

[lpu mepeMeuleHHd rajioreHa K3 a-NOJOXKEHHS B f-MOJ0XKEHHE
N0 OTHOLUEHHIO K KApGOKCHJBHOW rpynie M Jajiee KHCIOTHOCTb na-
AaeT, YTO CBSI3aHO C MOCTeNeHHBIM 3aTyXaHHeM HHAYKTHBHOIO
speKTa ranoreHa no Mepe €ro yAaajeHHs OT KHCJOTHOrO LEHTpa.

C|)l Cl
I
CH3CHyCHCOOH CHZCHCHCOOH  CICH(CHY)oCOOH CHg(CHg)oCOOH

-
/" @-Xaopmacnanan
: HHCrnoTa

o -XnopmacnsHan
HUCNOoTa

Macnpuan
RHCAOTA

Y-Xnopmacnaman
HUCAOTa

pH, 2,84 4,08 4,52 4,80

s

l YMeHbWeEHHKHE HKHCNOTHOCTH
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- DAEKTPOHOAKIENTOPHME 3AMECTHTEIH NPHBOAAT K 3aMETHOMY
BennueHnio KucJotHocTH aaxe CH-KHC/OT: BBeAeHHE TPEX aTOMOB
(JI0pa B MOJIEKY/1y MeTaHa (pKa 40) Bbi3bIBAa€T H3MEHEHHE pKa noutu
ia 25 enunuil — y xnopopopma CHCls pKa 15,7.

B anudaTHyecKHX KHCJIOTaX MpH nepexole OT MepBoro K nocJe-
JLYIOLLHM [OMOJIOraM NPOUCXUAHT He3HAUHTEbHOE YMEHbUIeHHEe KHC-
MIOTHOCTH. ,

!

4 CHg(CH,),COOH

HCOOH n=2=17

CH3COOH

pHg 38 © 48 47— 49

YuoeHbwenHe
KWCNOTHOCTH

' B apomarnueckoM psaay (Kak H anndaTHuecKoM) 3JEKTPOHO-
AOHOPHbIe 3aMECTHTeJIH YMEHbIIAIT KHCIOTHOCTD (eHoJI0B H apoMa-
AHUeCKUX KHCJAOT, a 3J€KTPOHOAKLeNTOpHbie — YBENHUHBAIOT. Hau-
‘§onbluee BJHSIHME OKA3bIBAIOT 3aMECTHTENH, HAXONSIUMECH B opTO-
iy napa-noJOXKeHUsIX apOMaTHUECKOro KOJbila. Hanpumep, n-HUTPO-
‘theron nposiBsier Gonee CHIbHBIE KHCIOTHbIE CBOHCTBA MO CpaBHe-
{WHIO C (PEHOJIOM, B TO BPEMsi KaK MOCJEAHHH HE3HAYHTEIBHO KHC/Iee

'n-KpesoJa.

) v OH OH OH
¥ ] NO2 CHja .

n-Hpeson

fexon

n-Hnutpodenon

=2

pHy 71 . 10,0 10,2

[ YMeHbUIeHH® HHCAOTHOCTH 4>

Bausunue pactpopuTe,sa CraGuibHOCTb aHHOHA CYLUE-
¥TBEHHO 3aBHCHT OT €ro CoJbBaTailMH B PACTBOPE: COJlb-
‘BaTMpOBaH HOH, TEM OH yCTOHuHBEe. B oftiemM ciyuyae COJbBATALHS
‘feM GoJibllle, Y€M MeHbllle pa3Mep HOHA H YeM MEHblIe JeOKaln-
Ban B HeMm 3apsi. Kak MpaBHJO, CO/MbBaTal¥si HOHA O3HAuacT
(§ lb6pasoBanue  BOLOPOAHbIX cBsA3eil ¢ OKPYXAIOLUMH MOJCKY1aMi
- WMlipacTeoputenn. [ToCKONBKY pacTBOpUTe/eM B 6HOJIOTHUECKHX YCJIOBH-
#X fRASIETCS BOJA, TO Aanee GyneT paccMaTpHBATbLCS TONLKO 3(deKT
HUApaTaLHK. ' .
 Hcrtunuas («coGCTBEHHAs») KHCJAOTHOCTD coeJiHEeHHH MOXeT
PuTh onpeneseda B rasoBoi ¢ase, rie MCKIIOUEHO BJAUSAHHE PACTBO-
jurensi. Hanpumep, B psay aanaTHUeCKHX CNHPTOB HX coGCcTBeHHas
HCNOTHOCTL BO3PACTAET C yBeJHUCHHEeM JUIHHbI U 0CO6eHHO pa3BeTB-
MHOCTH aJiKWIBHOTO paigHKala. JTo CBfA3aHO C yBeJHYEHHEM CTa-
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6HJIbHOCT!’l_E_OOTBeTCTBleUJ.HX aJJKOKCHA-HOHOB (conpmxewo-

BaHUH), B KOTOPHIX 6GOJblIEH [1eJ0KaJU3alH OTPHLATENbHOTO 3apsi-

Aa Gyaer crnoco6CTBOBaThL OOjiee AJHMHHBIH M GoJiee pa3BeTBJIEHHbIH
yreBOAOPOAHBIA pajkKas (B AaHHOM clyuyae HECYllMA OTpPULATENb-
HbIi 3apsjl aTOM KHCJAOPOAA FIBJASETCA 3J1€KTPOHOAOHOPHLIM O OTHO-
IIEHHIO K aTOMY yr/iepojia, a ajiKMJbHBIfi pajuKaJ BbICTyNaeT B POJIH
3JeKTPOHOAKILENTOPHOH TPYNIbI). /

Yaonu4eHne cTabHALHOCTH CONPAMBHHLIX OCHOBAHHA

SR AR DR CHa
CHz< 0O~ CHg*CHQ""O_ CHg+ sH" (o) CHg*C*O—

1
CHg CHg
CH30H CH3CH,OH (CHg),CHOH (CHg)3COH
MeTHnoasin Stunoswin Usonponmnnossii mpem - Bytu—
cnmpT cnupT cnupT NOBLIA CNUPT

[ Yaaenuyenno COOGCTAOHHOW HUCNOTHOCTM (ra3oean $asa)

YBenMueHHe KMCNOTHOCTH 8 BOAHOM pacTaope

B BoaHOM pacTBOpe 3TOT HOPSIAOK MeHsIeTCA Ha OOpaTHBIA, YTO
oObsicHAeTCcH Jydiled ruapaTauueid HeGoOMbIIMX MO _pPa3Mepy HOHOB,
Hanpumep MeTOKCHA-uona CH3O , u nioxo# ruapatauued 60.bIIoro
no lOG’bGMyiT.QET-@()KQWCHQ,)3CO__ T

B rasosoit ¢aze cAupTbl 6GoJiee CHJbHbIE KHCJAOThb, 4eM BOAAE,
B BOJHOM pacTBope — GoJsee cjabble KMCIOTHI, YeM Bofa (4TO XOpo-
10 M3BECTHO M0 pEAaKUMH THAPOJM3A HMX COJIEH — aJKOroAsiToB).

OcHoBanua bBpenctena. /lna o6pa3oBaHUA KOBAJEHTHOH CBf3H
C MpPOTOHOM OCHoBaHMsi DBpeHcTena HOMKHBI TPEAOCTABJATH JHOO
HenojeNeH Y0 Tapy 3JeKTPOHOB, JHGO 3JEeKTPOHbl m-cBA3U. B coot-
'BETCTBMH C 3THM OCHOBaHHA DpeHcresa AedsiTCs Ha n-OCHOBaHHf
¥ TT-OCHOBAHHA.

n-OCHOBaHUA MOTYT ObITh HEATPaAJbHBIMH MM OTPHLATENbHO 3a-
psikeHHbIMH. Kak npaBuiio, aHHoHbl o6azaioT 6ojiee CHIBHO Bbipa-
JKEHHbIM OCHOBHBIM XapaKTepoM, ueM HeldTpasbHble BeitectBa. OT-
cioaa amua-uon NHi , ankokcui-uon RO™, ankuicyandua-uon RS™,
rugpokcua-uon HO™ no ocHoBHocTH mpeBocxoasT ammuak NHj,
cuupt ROH, tuon RSH, Boay HeO coorBercTBenHo.

B sm-ocHOBaHMSIX, X KOTOPbIM OTHOCATCH aJjKeHbi, aJiKaJlHeHbl,
apeHbl, UEHTPOM OCHOBHOCTH, T. €. MECTOM NPHCOEAHHEHHS NPOTOHA,
ABASAIOTCA 3JEKTPOHBI f-CBSA3H. ITO OueHb cjabble OCHOBAHHSI, TaK
KaK 'TPOTOHHpYyeMble 3JeKTPOHHble Mapbl HecBoGoAHbl. Hanpumep,
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YACTHYHOE TIepeKpbiBaHHe CBOGOAHON $-OPOUTANH MPOTOHA C A€NOKa-

| 1u30BaHHON T-CMCTEMONH GEH30JbHOro Kosiblla NMPHBOLHT K o6paso-

BaHHIO KOpOTKO)KPlByU.leﬁ l-lélCTl/ll.l'bl, Ha3biBaeMOH I-KOMILJIEKCOM

| (m-aAAYKTOM). :

+
+ H — H
Bewaon T-Homnnexrc

JInfAl KONMUECTBEHHOH XapaKTePHCTHKH /OCHOBHOCTH OGBIYHO HC-
nonb3yloT zenuuuHy pKa CONpPsi)KEHHOH OCHOBAHMIO B (ot aHra.
base — ocHosanue) kucaorsi BHY, o6o3nauaemyio Kak pKsn+.
Hanpumep, Mepo#i OCHOBHOCTH METHJIAaMHHA CJYXKUT BeNHYHHA pKa
€ro CONpsiXKEHHOM KHCJAOTHl — HOHA METHJIAMMOHHS.

CH;NH, + HOH = CHsNHi 4+ HO-

Metua- Kathon
aMHH MeTHJIaMMOHHA
(ocHoBa- (conpsxetnas
uue) kuenota) pK, 10,62

Uem 6oabuie BeanuuHa pKsu+, TeM cuibHee ocHoBanue. [laHHbie
N0 OCHOBHOCTH HEKOTOPBIX n-OCHOBaHMil (B Buje 3HaueHunH pKen-

[ conpsiKenHbiX WM KHCJIOT) TIpHBEAeHb B TaGJ. 4.2.

Huoraa ansi OUEHKH OCHOBHOCTH HMCMNOAb3YIOT BENHYHHY pKs, CBSI3AHHYIO

- ¢ pK, u pKy,o cootrowennem pK, + pKy= pKuo= 14. Otciona pKp= 14 — pK..
. Torna, ecan pKgy+ KaTHOHA METHNAMMOHHS paBeH 10,62, To BeauunHa pK, aan
Y MeTH1amuHa coctaBaseT 14 — 10,62 = 3,38.

BuiusiHie TpPHPOAbl aTOMa B OCHOBHOM LEHTpe M CBsI3aHHBIX
C HUM 3amMecTdTeJiefi HA OCHOBHOCTb TPOTHBOMNOJOXHO PaCcCMOTPEH-
HOMY paHee MX BJHUSIHHIO HA KHCJOTHOCTb. JIGKTPOHOLOHODHbIE 3a-
MECTHTENH YBENMUMBAIOT OCHOBHOCTb, 3/€KTPOHOAKLENTOPHBIE —

YMEHbU.la]OT.
NH2 NH, NH2

CHg NO,
n-Tonyuanu AHUAMKH n-HuTpoaunnuu
pHBH* 5.1 46

1.0
r YMGHbIWEHHE OCHOBHOCTH ‘/
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Ta6anua 4.2 ﬂpudnumeﬁuue anayennn pKpH+ A9 HEKOTOPHIX OCHOBA-
uuil Bpencrena B Boae

PKBH'I

OcHoBauHHe ConpaxeHHas OcHopanHe ConpsxeHHas pKay+
KHCJa0Ta KHCJO0Ta
H,0 H;0* —1,7|[ NH, NHF 9,2
+
RCH,OH RCH,OH, —2 CH;NH: CHiNH{ 10,6
+
ArOH ArOH. —6 (CHj)2NH (CH3)NH{ 10,7
(@] +?H
I _
RC—OH RC—OH —6 || (CHj)sN (CH3)3NHT 9,8
(o] +0OH
I f
RC—OR R—C—OR —6.,5]] CeHsNH2 CeHsNH7 4,6
(0] +OH NH II\IH2
Il Il I
R—C—R R—C—R ~7 ||H:N—C—NH,| H:N—C*-NH, 13,5
+ H
ROR R—O —3,5 </ \> / \
R . —3.,8
N N
b H M
O +OH N ’_I:J/H
e_dn LN 0,5 </ > <'l+>
_ — 0 f O 2
R—CNH, R—C , N N 7.0
| I
H H
o +OH | N | N 55
g | p Z :
H>NCNH, H,NCNH, 0,1 N h
H
NN N
L) L. J 13
+ Z * 2
RSH R—SH, —7 T -
H
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. OTHOCHTEJIbHASI CHJ1Aa OCHOBAHHI ¢ OJAYHAKOBBIMH pajiuKajaMH
3JeMeHTaMH OJHOro mepuoja B LEHTPe OCHOBHOCTH 3aBHCHT OT
KTPOOTPHUATEJNbHOCTH 3THX 3JeMeHTOB. UeM G6ogblle 3JeKTPO-
pHLATEJbHOCTb ATOMA, TeM NpoYHee YAEPXKUBAETCH ero Henoae eH-
s mapa 3JeKTPOHOB W TeM MeHbllle OCHOBHOCTh coelHHeHus. TaK,
HPThl W TPOCTble 3(PUPbI MeHee OCHOBHBI, YEM AaMHHHL.
AnudaTHuecKHe aMHHBbI, SBASICh HanGojgee CUJBHBLIMH M3 Opra-
YeCKHX OCHOBAHWH, pacTBOpATCH B pa3baBJieHHBIX KHCaI0Tax C
pa3oBaHHeM COJlell 3aMeleHHOr0 aMMOHHS.

RNH; 4 HCI — RNH#CI~
AMHH Xaopua
AJKHIAMMOHHA

Y cnupTOB W mpocThIX 3¢pupoB pKen+ NeXKHT B AHanasose OT
B-2 10 —5, T.e. 370 upesBbMaiiHO cnabble OCHOBAHHS, KOTOpbIe
§OryT MPOTOHHPOBATBLCH TOJBKO CHIAbHBIMH KHCJAOTAMHM. :

H
R—O—H + H,S0, — [R—(J)r/ } 1SOF

Ny

I'uapocyabaT anKHIOKCOHUR

Cnupr

O6pa3ylolulHecs CoMH Jerko TMADPONH3YIOTCA H36BLITKOM BOAB! 0
CXOAHbIX COeHHEHUH.

a OCHOBHOCTb OKa3blBaeT nosisipu3yeMocTb rerepoatoma. [losToMy
€pYyCoNEPKAIUHE N-OCHOBAHHA clabee KHCIOPOLCOLEPKALLHX.
3aMeCTHTe/NH BJHAIOT Ha OCHOBHOCTh HE TOJbKO 6aaronaps CBOHM
fi91eKT POHHBIM sdeKTaM, Ho U oKka3biBas BJAHSHHE Ha NpPOLECC B3aHM-
MOJIEI?ICTBMH ¢ pactBopuTeneM. OcoGeHHO BaKHYW0 pOJb Hrpaer
B yMeHbllIeHHEe MPOCTPAHCTBEHHBIX NPENSTCTBUR AJA rHIpaTaudd B CO-
IpsKeHHBIX  Kucaotax BH™T. 3d¢dexr ruapataumn cnocoberByeT
AE/OKANNU3ALNN  TTONIOXKHTEJILHOrO 3apsafla U COOTBETCTBEHHO CKas3bl-
€TCA Ha MOHHXKEHHH KHCJIOTHOCTH COMPAMKEHHBIX KHCJAOT M yBeJH-
HeHUU CHJIbI OCHOBaHui B.

Hanpyjmep, OCHOBHOCTb anM¢aTHUECKHX aMHHOB, OnpenejeHHasi
ra3oroil (pase, Bo3pacTaer mno Mepe HaKOMJEeHHs y aToMa a30Ta
HAJTKHNbHBIX SEMCCUTHTEJIEP"I, YTO COracyeTcs C ycHJAeHHeM ux cralH-
AWSHPYIOILETO AEHCTBHA (3a cuer +/-athdexra) Ha KaTHOH cONPf-
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R YueHbiienHe COGCTAOHHOA KHCAOTHOCTH CONPAMEHHHX HHCAOT
+ + . + +
NH4 CHg—=NH;  CHg—~NHy=CH3z  CHz=NH=CHj
CHgz
NHg CHaNH4 (CHg)oNH (CHy3N
AMMHEK MeTunamnn Anuetunamnn TpumeTnnamus

Yesenuuenne CO6CTREHHOA OCHOBHOCTH

B BogHOM pacTBOpe KAaTHOHBLI HeGOJbILOrO pa3Mepa, a HMEHHO
aMMOHHS, METHJAMMOHHA H JAHMETH/IaMMOHHSA, XOpOIIO THApATHPY-
I0TCA W A/ HHX COXPaHSIeTCsl Takasd Xe MOC/Aed0BaTeNbHOCTb CHJIbI
OCHOBHOCTH, KaK B ra3oBod ¢ase. [uappaTauus KaTHOHA TPHMETHJ-
aMMOHHUA HM3-3a NPOCTPAHCTBEHHBIX NPENATCTBHH PE3KO CHUXKAEETCH.
3T0 NPUBOAHT K TOMY, YTO OCHOBHOCTb TPHMETHJIAMHHaA CTAHOBHTCH
fonee HU3KOH, ueM HanpuMep y auMerdaaMHHa (ux pKsu+ paBHbl
10,7 1 9,8 COOTBETCTBEHHO).

HekoTopble opraHnueckue coeidHeHHss 061anaaloT OAHOBPEMEHHO
M KHCIOTHBIMH H OCHOBHBIMH CBOHCTBAMH, T. €. fIBAIOTCA a M ¢ o-
TepHB MU D10 06YCI0BINBAECT BO3MOXKHOCTb HX MEXMOJEKYJIp-
HOH accouMaudd 3a cuyeT 0O6pas3oBaHHs BOAOPOIHBIX CBf3ei
(cm. 2.2.3). AmdorepHue coelHHEHHS MOryT CYLIeCTBOBaTb B BHJe
BHYTPEHHHX COJeH, HalpHMep a-aMHHOKHCIOTH (cm. 11.1.3) u apo-
MaTH4YeCKHe AMHHOCY/JAbGOKHCAOTH (cM. 9.4). AMdoTepHOCTh — A0-
BOJIbHO pacnpoCcTpaHeHHOe sIBJ€HHe cpelH OHOJOrHYeCKH BaKHbIX
COeJHHEHHUH.

4.4.2. Kuciorsl H OcHOBaHna Jlblonca

Jx. Jlbloucom (1923) 6bua npeanoxena Gonee obuiasd TeOpHs
KHCJIOT ¥ OCHOBaHHH, ONMUPAIOLLASICH HAa CTPOEHHE BHEWIHHX 3JIEKT-
pouHbix o6osodek atomoB. [lo Teopuu JIbloHCa KHCIOTHbIE H OCHOB-
Hble CBOMCTBA COEIHHEHHH ONpPEAeNSHOTCH MX CNOCOGHOCTBLIO MMPHHHU-
MaTb MWJM OTRABaTbh Napy 3JA€KTPOHOB ¢ 006pa3oBaHHeM CBSI3H.

Kucsaoramu Jlbonca MOryT GbiTh aTOM, MoJeKyaa HJIH KaTHOH,
obsajawllie BaKaHTHOH opbuUTanbio H cnocobHble NPpHHUMaThL Napy
37IeKTPOHOB ¢ 06pa3oBaHHeM KoBaJjieHTHOW cBasu. [lpeacraButensmu
KHCJIOT JIbIOMCa CJAYXKAET rajoreHmibl 3JeMEHTOB BTOPOH H TpeTbel
rpynn nepuoaunueckoit cucrembol (BF;, AICl;, FeCls, FeBrs, ZnCl
M 71p.), KaTHOHbl MeTasnoB, nportoH. Kucaorwl Jlbwouca B rerepo-
JUTHYECKHX peaKUHAX Y4YaCTBYKOT Kak 3JeKTpoduibHble peareHThl
(cM. 4.2).
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@ Kucaorsl JIbloHCa — aKUENTOPH Napbl 3J1€KTPOHOB; OCHOBaHHUA
¢ JIblorca — JOHOPBL Napbl 3JEKTPOHOB.
4 OcHoBaHusi JIbloHca (aToM, MOJIeKyJa MJIH aHHOH) AOJKHBL
i 0o61asaTb [0 KpailHell Mepe OJHOH Mapod BaJeHTHBIX 3JEKTPOHOB,
f KoTopylo oHHM cnOCOGHBI MPENOCTAaBHTb NapTHepy Ansi o6pasoBaHus
F KOBaJIEHTHOH cBs3u. Bce ocHoBaius Jlbionca npeacraB/isiloT co6oi
HyKaeopuabHble pearedthl (cMm. 4.2). K ocHoBanusam Jlbionca otHo-
carca amudbl RNHg, cnuptot ROH, npocteie adupst ROR, TuonB
. RSH, thosdupbl RSR, coennHenus, conepxaline m-CBA3M WJIM CHC-
i TeMy CONPF)KEHHbIX M-CBA3EH, OCOOEHHO €C/H WX AOHOPHOCTb YCHJe-
Ha 3JA€KTPOHOJLOHOPHLIMH 3aMECTHTEJSIMH. '
HerpyiHO 3aMeTHTb, 4TO OCHOBaHHWsi JIbloHCAa TOXXAECTBEHHbI
I ocuopaHuaM DpeHcrena: Te W ApyrHe — NOHOPHI Mapbl 3JEKTPOHOB.
Toabko ocHoBaHusl BpeHcreaa npegocTaBAAaOT 3Ty Napy 3JeKTPOHOB
f 111 CBA3M C IPOTOHOM ¥ TO3TOMY HABJSAIOTCA 4YacCTHBIM Clydaem
& ocHoBaHWH Jlblonca. 3aTO KHCJAOTHOCTb -NO JIbIOHCY HMeeT HOBBIH
" embica. Teopueil BpeHcTena oXBaTbhIBAIOTCA JIHIIbL NPOTOHHBIE KHCJIO-
B Thl, Toraa Kak KHCI0THl Jlblonca — 3T0 JioGble COEMHEHHSA CO CBO-
{. 6onHoit opGuTanblo. JLOCTOMHCTBOM TeopHH JIbioHca ABJAETCS MPH-
" MEHMUMOCTb €€ K IIHPOKOMY KpYyry opraHuueckux peakuui. Hanpu-
Mep, NPHBEAEHHblE HUXKE pPeaklHH MOXXHO paccMaTpHBaTb € TOYKH
} 3peHus B3aMMOJEACTBUSA JIbIOHCOBCKHX KHCJOT H OCHOBaHHH.

P Br~ +  AlBrg =——= AlBry
BpoMMa-HoH Bpomng Terpa6pomo-
NHOMMHHA ANOMHHAT -HOH
. s -
R—Cl: * AlClga =—= R—Cl—AlClj3
ANKHAranoreHu, Xnopug n-Homnnekc
anoMHHHA
; R
] . G -
4 R—O0O—R + BF3 —_— /p—-BFa
i 114 . R ¢
o
- Mpocron Tpndropua n.-Homnaekc
X aup 6opa

BaxXHbIM caeacTBHeM TeopHu JIblouca saBaseTca TO, uTo Jw6oe
OpraHuyecKoe'  COeJlHHEHHe MOXHO NPEACTaBUTh KaK KHCJOTHO-
¢ OCHOBHBIH KomnJaekc. K npuMmepy 3THAHOAHA MOXKHO paccMaTpHBAThb
§ Kak KOMIJIEKC, COCTOSALIMA 3 3THa-KatoHa CoHF (kucaora JIblou-
i ca) v noaua-vora I~ (ocHoBanue Jlbwouca). Orciona G0JbIIKHCTBO
" peakUHidl C 3THAMOAHAOM MOXHO KJaacCHPHUUPOBATL KaK oOMeH
b MonmA-uoHa Ha Apyrue ocHoBaHua Jlelonca (HO™, CN~, RO,
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NH32) unu kak o6MeH 3THJ-KaTHOHA Ha ApyrHe KHCaoThl JIbioHuca
(Nat Kt HY).

‘ TpHHUHMN KeCTKHX M MArKHX KHCAOT W ocHoBanuii (OKMKO).
B cootBetrctBuu ¢ npuduunom JKXMKO [ITupcon P.] kxcaoTh # ocHO-
Banus Jlplouca peasiTca Ha mecTkue M MArkue (taba. 4.3).

Ta6aunuma 4.3. )KecTkHe H MArkHe KHCJAOTH M OCHOBAHHS

OcHonauunn ‘ Hucnotu

mecTHHe MRrHHE mecTHHe warkve
HyO, HO™ RSR,RSH,RS™| H', Na’ K' Ag",Cu’, Hg®*
ROH, RO~ Ho 1™ Mg®i ca®t Mn®* | 1t Br”
NHg, NH3 R,C=CR, AL%T, ALCL,
RNH,, RNH™ @ RG=0
'ROR, RCOO™
CU, F

TponemyTouHEe

Br, CgHgNH, @N: Cu?*, Fe®*,Zn®" R3C" ,C4Hq

dXecTkHne OCHOBAHHS — IOHOPHbE vacTHuUBl, 06/1a4al0-
lHe BhICOKOW 3/J1€KTPOOTPHLATEIbHOCTbIO, HU3KOH MOJSIPH3YEMOCTHIO,
TPYAHO OKHcaRAouecs. TepMHH «KeCcTKOe OCHOBaHHe» MOAUEPKHBA-
€T, YTO COeJHHEHHe MNPOYHO yJAEePXKHUBAET CBOH 3JIEKTPOHBI, T. €. €ro
MOJieKyNsipHast op6uTajb, Napa 3JEKTPOHOB KOTOPOH nepeaaercs
aKuenTopy, UMeeT HH3KHH ypOBeHb 3Hepruu (pacnoJioxkeHna 6JH3KO
K siapy atoma). JIOHODHbLIMH aTOMaMH B XKECTKHX OCHOBaHHSX MOTYT
6niTh KHCJOpOA, a30T, (TOp, XJOPp.

MsAarkve OCHOBA@HHSA— JOHODHbIE YacCTHUB C HH3KOH
3JIEKTPOOTPHLLATENbHOCTbIO, BLICOKOH MOJSAPH3YEMOCThIO, [0BOJLHO
Jerko okucasiomuecs. OHu cnabo ynepKHUBaIOT CBOH BaJIEHTHbIE
3/IEKTPOHBI, TaK KaK HX MOJEKyAsapHble OpGUTaNH, Ha KOTOPHIX HaXo-
OATCA napbl 3JE€KTPOHOB, NepenaBaeMble akKlentopaM, o6JanaioT
BbICOKHM YPOBHEM 3HEpPruH (3/1eKTPOHbI yaaJjieHbl OT siApa aToma).
B KauecTBe 1OHOPOB 3/EKTPOHOB BLICTYNAIOT ATOMBI YIJI€POAA, CEPHI,
Hoaa.

KecTkune KHCHOTBH — KACAOTH JIblOMCa, B KOTOPLIX aK-
UeNTOpHblE aTOMbl MaJbl [0 pasMepy, H, CJeJOBaTeNbHO, 06JaafaloT
GONbUINM MOJIOMKHUTENbHBIM 33PSIAOM, GOJbLIOH 3JEKTPOOTpPULLATENb-
HOCTbIO H HH3KOH MoNApH3yeMocTbio. MoJsieky/sipHas op6uTab XKect-
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¥ kiix KHCJIOT, Ha KOTOPYIO MEPEXOAST 3JEKTPOHbI AOHOPA, HMEET HH3-
f.KHil ypOBeHb 3HEPTHH.

,QXH"I\XI; rKue KpH CJIOThbl — KHCAOTH JIblOHCA, coaepiKallHe ak-
f ienTopHBIe aTOMbI 6OJILUIOTO pasMepa ¢ MaJbiM MOJOXKHTE/NbHAIM 3a-
PAOM, ¢ HeGOIbLIOH 3MEKTPOOTPHUATEILHOCTBIO H BEICOKOH NOJSPH-
f'ayemocTbio. MonekynspHasi opGuTalb MSATKHX KHCAOT, TPHHHMAIO-
afi 3MEKTPOHbl AOHOPA, HMEET BbICOKHH YpPOBEHb SHEPTHH.

TTOHATHA «KeCTKHe» ¥ «MArKHe» KHCJIOTHi H OCHOBaHHS HE paB-

"HOLLEHHb TIOHATHAM CHJbHble M CJaGble KHCAOTH U OCHOBAHHA. 3to
‘nBe HE3aBHCHMble XapaKTePUCTHKH KHCJIOT H OCHOBAHHH.
Cytb npurunna JXMKO COCTOHT B TOM, 4TO JKECTKHe KHC/IOTHI
PEUMYILECTBEHHO PEarHpyIOT C XKEeCTKHMU OCHOBAHHAMH, 2 MATKHE
'KHCJIOTBl — C MSIFKHMH OCHOBaHUSIMH. 1o Bbpaxaercs B 6OMbLWHX
CKOPOCTSIX COOTBETCTBYIOIMX PEAKLHH H ob6pa3zoBaHuu Gosiee yCTOH-
UMBBLIX COENHHEHHii, TaK KaK B3aHMO/EHCTBHE MeXAy OpGHTanaMH
¢ 61n3KAMU dHepruaMu 3ddekTuBHEe, ueM Mexay op6uTansiMy,
YLEeCTBEHHO Pa3/HyalOLLHMHCA 110 HEPTHH.

Tpsinuun JKMKO MoxeT GHIThb NPOH/NIOCTPHPOBAH Ha TPHMEPE
aByx Caenyoulnx peakuwii. Tlpn B3auMOLEHCTBHH 3THJAT HaTpua
,C H30UPOMHJKNAKAOM 3TOKCH/-HOH CoHsO™ KaK KecTKoe OCHOBaHHE
'GyfeT NpeuMyLIeCTBEHHO PEAarHpoBaTb C HKECTKOH KHCJOTOM, KAKOH
‘ABAsieTCA MPOTOH B P-nosoxenun. Ilpeo6ranawoluesi Gyner peakuus
_OTILenJeHus1 (M30THYTOM CTPE/KOH 31eCh H AaJsiee TOKa3aHO HaNpaB-
‘JleHHe aTaKW peareHra).

H

., o p _
CHa—CH—C—H + CoHsO Na*m CHz—CH=CHa + GCoHsOH

! H AToxcug HaTpHA Mponex Sraunon
HU3aonponnnHoana (ATUNAT HATPHA) (nponunex)

. Tpy NeHCTBHH STAHTHOJISITOM HaTPHA 3TUACYJIbGHIL-HOH CoHsS ™,
ABNsisicb MATKHM OCHOBAaHHeM. GyleT TpeMMYLieCTBEHHO aTaKoBaTh

TeTpasApHUECKHA aToM yriepuia Kak Gosee MArkyw Kucaory. Oc-
HOBHHIM HaNpaB/eHHeM peakuHd OyAeT 3aMelleHHe HOAHI-HOHA.

N

3 8-
(CHa)gCH—=1 + CoHsS™Na* o (CHg2CH—S—CHs

BTnacynepua N30nponuasTUACY NbBHA

WNaonponuauoAna
(ATAHTHONAT) HATPKUA

7

Mpunuun )KMKO nonesed B KauecTse TEOPETHYECKOH OCHOBHI
‘AAST. MOHHUMAHUA Pa3JHUYHBIX B3aUMOLEACTBHIH OpraHW4YeCKHX COedH-

It5




3Hayennn pH HeKOTOPHIX MXKHAKHX CHCTeEM OpraHu3mMa.
HopmanbHoe (QYHKUHOHHDOBAHHE JKHBbIX OPraHH3MOB
BO3MOXXHO TOJbKO B YC/JOBHSIX ONpefeJeHHOTO MOCTOSHCT-
L Ba pH u apyrux mapaMerpoB WX BHyTpeHHeH cpefbl. ITo
MOCTOAHCTBO MOANEPKHBAETCA COOTBETCTBYIOLIHMH OY-
(epHBIMH CcHCTEMaMH.
B oprannsme uenoseka pH pa3snnuHbIX XHAKOCTEH BapbHpYET
B JOCTAaTOYHO WIHMPOKHMX mpegenax. Hampumep, Bennunna pH xeny-
Ao4HOro coka 6au3ka K 1, B TO BpeMs Kak /sl MJIa3Mbl KPOBH
OHa cocraBasier ~7,4. B tabn. 4.4 npuBeneHbl 3HaueHHs pH Heko-
TOPbIX PAaCNpPOCTPAHEHHBIX TNPHPOAHBIX H HCKYCCTBEHHBIX CHCTEM,

B TOM YHCJe XHIKOCTEH M TKaHEH OpraHuaMa ueJoBeka.

Ta6anuua 4.4. 3nayenus pH HekoTOpbIX CHCTEM

Cucrema pH

JKudkoctu u TkaHU Opeanu3ma

[Mnasma kposu 7,3—7,5
Cuaona 6,5—7,0
XKenyaounblit cok 1,
Koxa

Mouaoko 6
Moua 4
Kaa 7
[leuenn . 6,
Monxenyaounas 7
xKesesa

XKeaub 5

Cucrema pH
Apyeue cucremot

Mopckas Boaa 8,0
[TutbeBan Boaa 6,5—38,0
Ykeye 2,6—3,4
[Muso 4,0—5,0
BHuHa 2,8—-3,8
TomarTHblil cok 4,0—4,4
A610unbIf cOK 2,9—-33
AnesibCHHOBBIH COK 3,0—4,0
JIUMOHHBI COK 2,2—2,4
Hiiua 7,6—8,0

A OcHOBHbIE NOHATHUS

MexaHnam peakumu

KuHeTuueckn u TepmopauHaMHUECKM
KOHTPONMPYEMbIE PeaKL MM

Cy6ctpar

Pearexr

PeakLMoOHHBIH LeHTP

PagukaneHble peakuwm

CeobopgHbIR pagukan

leTeponutuueckne peakumu

3nekrpodun

Kap6okatuoH

Hykneodmun

Kap6anuoH

Kucnotsi u ocHosanus BpeHctepa

M TEpPMMHHDBbI

ConpsmeHHan Kucnota
ConpsweHHoe ocHOoBaHWe
n-OCHOBAHMUSA, N-OCHOBAHMSA
Kucnotel u ocHosaHua fletouca
MpuHumun XXMKO
AnccoumatmsHoie
nspHble) npoueccsl
AccoumnarusHble (BumonekynsipHbie)
npoueccsbl
PernocenektusHoctb
XemoceneKTMBHOCTb
CrepeocenekTHBHOCTb
Cratuueckne u auHamuyeckue ax-
TOpPSI

(moHomoneky-

iYacre Il
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' OBILIME 3AKOHOMEPHOCTH PEAKLLUOHHOH
CMOCOBHOCTHU OPTAHHYECKHX COEJJMHEHHH

KAK XUMHYECKASI OCHOBA
UX BHOJIOTHYECKOTIO ®YHKLLUOHHUPOBAHMHS

Fanasa 5
PAJUKAJIbHDBIE H 3JIEKTPO®HJIbHBIE PEAKLLHH
YrAEBOAOPOAOB H HX NMPOU3BOAHLIX

4 YrieBofoponsl 06JafaloT HanGosee MPOCTBIM COCTABOM CPELH
k opraHuueckuX coeluWHeHui. M3 3/1eMEHTOB-OPraHOreHoB OHH couep-
L' kaT elle TOAbKO aTOMbl Bojgopona. PeaKUHOHHas CMOCOBHOCTD
Yr1€BOAOPOAOB 3aBHCHT OT CTENEeHH WX HACBILICHHOCTH.
4 Jlis HACHILIEHHBIX YINIEBOAOPOLOB XapaKTepHbl peaklHu paiH-
| KA/BHOTO 3aMelieHUs Sgr, HEHACHILEHHbIX — 3/1EKTPOPHUILHOrO MpH-
| coeqMHEHNss Ar, apOMATHUECKHX — 3]1eKTpOHIBHOTO 3aMellleHH Sk.
TH Ke PeaKUMH 4acTo CBOHCTBEHHBI MPOH3BOLHBIM YI/IEBOAOPOLOE,
L T.e. COeNMHEHMSIM NPYTHX KJIAcCOB, COLEPMKAULHM YIVIEBOLOPOAHbIC
¢parmenTnl. TlosTomy B HacTOsILlEeH TJaBe paccMOTPeHbl HMeollHe
O6LIHiI MeXaHH3M OJHOTHIIHble PEaKUHH KaK CaMHX YIJIEBOLOPOAOB,

TaK U UX [POU3BOJHBIX.

5.1. PALHKANTbHOE 3AMEUWEHHE ¥ HACBILEHHOTO ATOMA
YIrJAEPOAA

B HachILlEHHBIX YT/€BOAOPOAAX alH(aTHueCKoro (anKaHa;x) H
aNHUMKAHYECKOro (IMK/I0aNKaHaxX) PSLOB HMEITCs TO/NbKO SP -THO-
 pUAM3OBAHHbIE aTOMbI yraepona (taba. 5.1). Jas 3THX COENAMHEHHH
’ XapaxkTepHbl HemnoaspHbIE Cyp—C,p H NPaKTHYECKH HEMoJsipHbIE
»—H 0-cBfisH, oGrajalollue LOCTATOUHOH NPOYHOCTBIO H He
. CKJIOHHBIE K TeTepPOJIMTHYECKOMY PaspbiBy NOJ AEHCTBHEM 3JEKTPO-
‘QUABHBIX WM HYKJIEOQHNbHbIX DEareHTOB. B peaynbTaTe HacbillleH-
Hble YIJIeBOAOPOAbl HHEPTHbl B GO/bUIMHCTBE reTepoNHTHYECKHX
"peakuuit. BO3MOXKHBIMH VIl HHX OCTalOTCA PALMKANbHLIC MPOUECTH,
B KOTOPBIX yYacTBYIOT 06J1aflalouiie BbICOKOH SHEprHed, BecbMa pe-
AKLHOHHOCTOCOGHEIE PAAHKAAbHbIE YaCTHUbL. AHAJOTHUHO BEAYT cebs
‘HeHanpAMKeHHble UMKJIHYECKHE HACbIUeHHbe YIJIEBOLOPOAEL,. B _dacT-
HOCTH ULHMKJOa/JKaHbl C OObUHOM, cpeaHeid M G60JbLIOH BENHIHHOHN

uukaa (cm. Taba. 5.1),
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Ta6auua 5.1. HacsiueHHble yraesoaopospl

OtaesbHble MpeACTaBHTENH

Puinueckue csofictTaa

118

Ha3gaHHe CTpyKTYpHasa dopmyaa T.14., °C T. Kun.,°C
HJAH HOMEpP COERMHEHHRA

Aaxannt C.Houy2

Mertau CH, —182,5 —162
Jrau CH3;CH; — 183 —88,5
Iponax CH3CH,.CH3 —187 —42
Byrau CHj3(CHy),CHj, —138 0
2-Mertnanponau {CH3)2CHCH; —159 —12
‘Tleutau , CH;(CH,)3CH; —130 36
lekcan CH;(CH;)4CH; —95 69
Fentau CH3(CH;)sCH; —91 98,5
OkTau : CH3(CH,)6CH3; —57 126
2,2,4-TpumeTuanentat (CH,)3sCCH,CH(CH3),. —107 99
HoHau CH;3(CH2),CH; —54 151
Jlekau CH3(CH»)sCH; —30 174
Diiko3au CHa(CHz)lgCHa 36

Wuxaoaakaum C,H,,.

Maase yukaot Cy — C, )

Llnknonponas 1 —127 —33
LLnkno6yTan 2 —80 12
O6stunoie yukrot Cs — Cy
-LluKkaonenTan 3 —94 50
LInKaorekcau 4 6,6 81
Liuknorentau 5 —12 118,5
Cpednue yukaor Cy — Cy;

LlHKI100OKTaH 6 14 149
Botcwue yukast >C1:

LlHknoaonekan 7 61

1 2 3 4
5 6 7

CyluectByioT TPH OGIUHX MyTH rEHEPHPOBanus paaHKaJbHBIX
fuacTui: paciiennenne KOBaJeHTHOH CBA3H 33 CYeT TenI0BOM SHEPrHHA
) (TepMONIM3); paAcCIUeNUIeHHe CBSI3H TIPH TOMOWH Jy4HCTOH SHEPTHH
g"(cpo'ronus) 4 ofpa3oBaHHe paAHKalOB B OKHCIUTEJILHO-BOCCTA-
% HOBHTEbHBIX Ipoleccax. .
§  [Ipu cuabhom narpesanuu (500 °C H Bbillle) rtemoBO# SHEPruH
OKa3hbIBAETCHA J0CTATOUYHO AJiA pa3pniBa npouyusix C—C u C—H cBs-
3eit. [103ToMy 6GOJBIIHHCTBO MPOLECCOB MPH BBLICOKHX TeMnepaTtypax
(MUpO/IH3, KPEKHHT) MPOTeKaeT MO PAAHKAIbHOMY MexaHH3MY.
4 O6nyyeHue BHAHMbIM HIH yanpa(pnoneToBHM CBETOM 4acTo
HCmosb3yeTcss A M3GHPATeNbHOro (CeNeKTHBHOro) paculenyieHus
OTHOCHTENbHO canabbix cBszeil. O6pa3ylolIHecss Nnpu 3TOM pajHKalb-
‘gple YaCTHIlbl BHICTYNMAIOT B KayecTBe HHHUKATOPOB MOCAEAYIOLWHX

inpespameﬂuﬁ.

5.1.1. TaxorennpoBaHue

TUNHUHBIM TPHMEPOM MOXET CJYXHTb FaJlQreHUpOBaHHE HAChl-
LLEHHBIX YTJIeRONOPOAOB NIpH OG/TyYeHHUH. 370 peakuus paauKalbHOrO
‘gamellleHHs Sg, J€xallas B OCHOBE OLHOTO U3 Crnoco60B MOJYYEHHUS
raJloreHONPOH3BOAHBIX YI/IEBOAOPOAOB, HAUIEMIL uX WHPOKOE NpHMe-
_HeHWe B OPraHHUeCKOM CHHTe3e M MeJWLHMHCKOR npakruke. [Ipouecc
\1IpoTeKaer Mo cBOGOAHOPAAMKANLHOMY MeXaHH3my. PaccMoTpHM ero
nogpoGHee Ha NpHMepe MOHOXJODHPOBAHHA METaHa. -

CH. + Cl. ™Y CHiCl + HCI .
XnopMeTaH

[IpuBeneHHOe ypaBHEHHe OTpa)aeT HTOT MPOuecca, BKIOYAIOLLE-

0 HECKOJIbKO CTaiHH. )
Hunuunposauue. [Ton nefictBrem Y P-CBETa npoucXOLHT FOMOJIH3

| MOJIeKy/1bl XJiopa ¢ 006pa3oBaHHeM DaJlMKaloB xjopa (aTomapHoro
. XJaopa).

) ot Foi —Y — o0

: " Poct uenn. ATOM XJopa aTaKkyeT MOJeEKy1y meraHa. CBA3b C—H
‘B aHHOH MoOJeKyJle Pa3pbiBaeTcsi roMoJuTHYecku. [Ipu sTOM oﬁpa:
' 3yeTcsl METHJbHBIA pajHKal CH3, nanee pearupyiownii ¢ MoJIeKy10i
‘NXJVIOPB. C OépHBOBaHHeM xnopMeTaHa H aToMa )(J]()pa, KOTOPbHIH npo-

AoJKaeT npouecc.

CF .

Cl' + HA/CHg — HCL + CH,

ot (& Ccl —> CH,CL + N '
ory + ot 3 [t — (9




Takoro posa npouecchl HA3BIBAKT 1L €A H bl MH, MOCKOJIBKY
06pa30BaBUIHACS NEPBOHAUYANLHO ONMH pafuKan XJ10pa MOXET WHH-
UHHPOBATbL XJIODHPOBAHHE MHOTHX MOJIEKYJ MeTaHa. ,

Llentpanbuyio ponb B cragmm pocra uenm HTPaeT MeTHJbHBIN
panukan CH3 — npocreiiwnii opranuueckuil cBOGOIHBIN paaukan.
OH nMeeT MPaKTHYECKH MAOCKOE CTPOEHHE U upe3BblYaHHO PeaKLHOH-
HocnocoGeH. Ero snekrpoHHoe cTpoeHue NpeACTaBNeHO Ha ‘puc. 4.4.
Bricokasi peakuHOHHaA cOCOGHOCTH OpraHHYeCKHX CBOGOAHBIX pajH-
KaJloB 06'bSICHAETCH, CTPEMIEHHEM 0CTPOHTh BHEUIHUE 3JI€KTPOHHbII
YPOBeHb 0 YCTOHYHBOrO OKTETA.

O6puiB uenu. Llenxoii npouece Moxer 3aBEPIIHTLCA B pe3ysbTaTe
psiaa peakuui. '

CI + CI* — Cly; CH; 4 CH;j — CHyCHy; CHj + CI* . CH,Cl

OTMeTHM, 4TO Ha CTafHH pocTa Iemu MPOHCXOAHT OTPLIB AaTOMa BOAOPOJA OT
MeTaHa ¢ O06pa3OBAHHEM XJOPOBONOPOLA U METHABLHOrO PAAHKANa, a He aTaka [0
aToMy yriepoja, NpHBOAAILANA K XJOPMETaHy M paaHKaly BOAOPOAA.

H/*/CHa —> CHzCl  + R’

cL’ o+

Ato obycroBaeHo, npexie Bcero, Goabliei NPOCTPAHCTBEHHON AOCTYMHOCTbIO

QAHOBAJIEHTHOIO aTtoma BOAOpOAA N0 CPABHEHHIO C 3KPAHUPOBAHHBIM YE€TLIPbMSA
3aMeCTUTENAMH aTOMOM yraepoaa.

['anorennposanne ankanos, cogepKauinX HEeSKBHBAJEHTHbIE ATO-
Mbl BOJOPOAA, MPHBOJAMT K CMECHIM HM30MEDPHbIX TMPOAYKTOB 3aMe-
weHusl. (OOTHOLIEHHE MEeXAY HMUMH 3aBHCHT OT YCJAOBHi peakiHuH,
MpHPOLLI peareHTa W cyGerpara. B KauecTBe mpumepa paceMoTpum
MOHOraloreHHpoBaHue . nponaua (ypasHenue 5.1). [las kpaTkocT
NIEPBUYHBIMH, BTOPDHYHBIMU M TPETHUHBIMH GyAyT Aajlee Ha3bIBATLCS
aTOMbl BOZOPO/A, CBSAA3aHHbIE COOTBETCTBEHHO C NMEPBHYHBIM, BTOPHU-
HbIM WKW TPETHUHLIM aTOMaMH Yriepoja.

Ecau 6bi 3amelliense nepBUUHBIX H BTOPHUHBIX aTOMOB BoAopoaa
B MOJeKyJe MponaHa Gbil0 PaBHOBEPOSITHBIM, TO NPONYKTHI peak-
UMK — l-ranorennponan u 2-rajoreHnponaH — AOMKHB GhIH - 6bl
06pa30oBaThCst B CTATHCTHUECKOM COOTHOILEHHH, T.e. 3:1. BJunakoe
K 3TOMY COOTHOUIEHHE NPOAYKTOB JeHCTBUTENbHO HAOJI0JaeTCs
pH  XJIOPHPOBAHKMH TIDOTMAHA B JKECTKHX YCAOBUsAX. [IpH BBICOKOI
TEMINepaType pajvKal XJ0pa HaCTO/NbKO aKTHBEH, YTO [eiCTByer

Heu3OHpaTeNbHO, OTPbIBas aTOM BOAOPOAa OT Mio6oii C—H cBsizu
(ypaBHeHue 5.1 a).

CHaCH.CHs + X, 212 CHiCH,CH:X + CHCH (X) CHy (5.1)

Mponau I-T'anorennpo- 2-Tanorennpo-
. nau nau
X = CI 500—-600°C 58 % 42 % (5.1a)
X = Cl 65-—80 °C 40 % 60 % (5.16)
X = Br 120—130 °C 3% (5.1B)

97 %
120 :

{ 6onbille 2-XxJOpApoOnaHa, uem 1-xaoprpon
k B MosiekyJe fponaH

Bojaopoaa, 4eM nepBHYHBIX

i MEeHee peaKLlHOHHOCﬂOCO6Hbli:l pa)m}(an
‘ BaHWH nponaHa B OTHOCHTEJIbLH
; i 42).
| TekAeT ¢ BhiCOKOH peFHOCQ.ﬂeKTHBHOCTb]O (CM.

% atake mojaBepraiTcd HE

i

ycaoBUsix o06pasyercs yke
aHa, HECMOTpS Ha Ha/lHuHe
2 MEHbIIEr0 KOJHUeCTBa BTOPHUHBIX aTOMOB

enue 5.10).
o (celeKTHBHOCTb) MPOABASET

6poma. Tak, npH GPOMHDPO-
0 MSITKHX ycjioBHSX (YpaBHEHHE 5.1 B)
KO 2-6poMIponaH, T. €. peakius npo-

[lpu xnopupoBaHuH B Gojee MSATKHX

File 606abuiylo H3GHpaTRIbHOCTD

noaydaercs NPaKTHIECKH TOJb

fporiaHe MpeMMyLIECTBEHHO! paiHKaJbHOH
fiepBHYHble, a BTOPUYHBEIE aTOMbI BOAOPOAA.
enHs B yrJeBOAOPOAAx C Tpe-

'l akdm 06pa3oM, B

Euwe snerue npoxoasT peakilHn 3aMelll

i tuaabiMn C—H cBsI3SIMH.

JlerkocTs PAAMKANGHOW aTaKn

R

) \ < &—n
R— C—H C R—

| S H |

t R ‘ R
TpeTnuknie

BTropH4HL©

gi‘:::::::: C—H c8a3u C-H caaan

un paspwBa C—H cBA3u, KoTopas coorser
%[ /Mo, [1o3TOMY TPETHUHBIE PafRKaabl
a BTOPHUHbIE Nnerde nepBUYHbIX. B peayﬂ(:;—l
TKAOHATD!
TaTe COOTHOLIEHHE MeXy NPOAYKTaMH Mouofrianoreﬂuposa;p;s:{yéggnee;uqoeﬂm e
— fi3b B CTO
acuere na onny C cB
OT CTaTUCTHYECKOrO NMPH P -
JKaHKS BTOPHUHOTO M elle GoJee TPETHUHOFO rajoreHnao08

D70 CBA3LIBAIOT € BEJHURHOH ane;;r
cTBeHHO cocTaBaser 406, 393,5 u \38
GyAyT TeHepHpOBATHCS Jerue BTOPHUKLLX,

Oco6enno aerko paspbie C—H cpssu npoucx%;;g;H:lxcg;r::S
06pa3oBaHHs OPraHHyecKHx paiHKaJjos, craﬁunuas)ﬁeﬂﬂoﬁ X Ty
NeJoKaJn3aliy HecmapeHHoro 9ﬂeKTporﬁ_1_3C§>EBCH._ A cucten,
HampuMep paLHKaJjoB a.)'l(.)ll:d.ﬂb;%l'(l). :9(,:) = :

' ‘— THHNIOB . 2.3.1; 4.3). _
Hor?lcgi(lgzs;lo NpPOMeXyTOUHOTO 06pa3oBaHHs 6e2?12g:i:;:);ag1%¢2$-
A0B 06BbACHAETCA CMOCOGHOCTH TONYO1a B MATKHX Y
pOBaThCsA MO METHILHOW rpynme.

@—wa + Cly —"1—>©—0HQC1 + HCI

.T yon Bensunxnopua
on

5.1.2. OKHCJIeHHE KHCJAO0POAOM

— efcT-
O[HH M3 BaXKHEHIIHX paj¥KasbHbIX MPOLECCOB B3aHMO/

e-
i ApHbIM KucaopoaoM. Moi
BHE OPraHHYeCKHX COeHHEHHH C MOJEKYJSP 10pO;

i 6upannka’s $0—O & U MOXKeT
. KyJla KHCJOPOAa NpeicTaBasier co6o p 0—C
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Ezﬁt};;:{[;g{na‘rb ¢ coeanHeHusIMM, cofepxamnMu C—H cBssu, no paau
Yy MeXaHH3My ¢ o6pa3oBaHueM ' -

3 FHAPONEPOKCH -
LYKTOB HX [a/ibHeHIINX MpeBpaleHui. ponep OB T RO

R—H + 0; —~ R—0—0O-—H

Tuaponepokcus

Ecau
KncnopongaKTaoﬂ g)::l(uun MPOXOANT MOA AEHCTBHEM aTMOC(HepPHOro
, Ha3blBaeTCA AaBTOOKHCJEH
nem. [lpu
OKHCJIeHHA — o6pa3oBan A
He CHAPONEPOKCHIOB N
ownes PH CTOSIHMM Ha CBeT
" Meﬂllflll).:})jfl nPPCTbIX 3(MpOB, B YACTHOCTH IUMPOKO anMeHﬂeMOI‘g
CKOHM NpaKTHKe AMITHIOBOro (cepHoro) sdupa. [pu stom

KHCJIOPOA aTakyer B MO
JIEKYJ1e AHITHJ
Ao poKyer B MC y THJIOBOrO 3(upa npexje Bcero

CHyCH;0CH,CH; % CHyCH,0-—CH—CH,
Dustunosuii apup l
O0—O—H
T'uaponepokcun
AH3THAOBOTO 3tHpa

Iu
I'Ioamfago?l?g)):;c;ﬁz[ "6 MEPOKCHAbLI CMOCOGHBI JIETKO B3PLIBATHCS
TpebieHneM adupa ciepye ‘
T y6eauTne
CTBHH B HeM Truiponepo S w12 Ko
KcuaoB (npo6a ¢ pacts
B pasbaBJeHHON YKCYCHOI : & Kenofi oKhacn
HOH KHCJIOTE: [I0sIBJEHHE i
: XeaToi
QBHLéETeﬂbCTByeT O HA/H4HU THAPONEPOKCH/O0B) orpacH
- .
. anl.?l:n:l:xlg:ax ge}:{g;?]opOAOM, KakK M NpU rajloreHHPOBaHHHU, AKTHEB-
, bHbIE U TPETHYHbIE ATOMbI
Bojgopona. [1 -
POM MOXKeT CAyXHTb 06p o e
a30BaHWe TrHaponepo
pou » POKCHAOB H3 WHKJO-
a M H3omponuibeH3ona (oaHa u3 craauii MPOMBILIJIEHHOT O

nonyuyeHus ¢eHola U aleToHa).

(Ow o

Unknorexcen I-Tnapaneponcu-
UMKNOTBKCEH-2
—H i.. I
(]: [ —0—0—-H
H
3 CHa :
KaonponunGenaon I'nﬁponepoucn,n
H3onponnnbenaaona

Caencreuem
ABTOOKHC/IEHHSI 4acTo Ob
NPOAYKTOB MPH XPaHEHHH. IBa€T 10pYa MHILUEBbIX

Okucaenue OpPraHH4YeCcKHX COeJuHeHHH KHCJIOPpOAOM MOXKeT IMpouc-
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| xouuTb M B ycnosusix opranuaMa. K rtakuMm rpoleccam OTHOCHTCSI
| NepOKCHAHOe OKHC/ieHHE JIHIHIOB (cm. 14.1.4). Jns npoTekaHus
| 3TMX peaKuuii Ba)KHO Haua/lbHOe NOAB/EHHE B cHCTeMe CBOGOJHBIX
paiMKanoB, KOTOPbIE MOrYT BO3HHKATD, B HaCTHOCTH 33 CYeT B3aHMO-
JefCTBUA HOHOB MeTa/JOB NepeMeHHOH BaJEHTHOCTH (Fe?t u ap.)
1160 C MOJIEKYNAPHBIM KHCIOPOLOM, JIHGO € rUApONEPOKCHAAMH.

Fe?t 4+ Oy + H* — Fe't + HO—O"
Fe?t 4+ RO—OH — Fe’t 4+ HO™ 4+ RO*

flanee ¢ yuactveM 06pa3oBaBIIKXCA PaAMKANbHbIX HACTHI (o6o-
| anauum ux X°) clenyioT oGbiuHbIe CTAAHH LEMHOro npolecca:

1) MAMUMHPOBAHHE

Re#H + X* —= HX + R’

2) pocT LienH

R" + 0y —> RO—O

RO—O + RAFH —> RO—OH+ [ R’

3) 06pbiB UenH (O[MH H3 BO3MOXHbBIX nyreu)
R* + RO—0O* —~ RO—OR

O6pasyioupecs in vivo NepoKCHAHbIE PALMKA/BI RO—O" cpas-
‘HMTENLHO MaJ0aKTHBHbL [103TOMYy OHHM pearupyioT AOBOJBHO n36H-
paTe/ibHO, aTaKys, HanpuMep, 1HLIb C—H cBf3u B anaulbHOM ¢par-
Mente 1 O—H cBA3u B HeKoTOpBIX (eHonax. B nocaenHem cayudae
06pa3yloTcsi MajloakTHBHBIE pajuKajbl, HE cnoco6Hble BCTYNaTh
B peaKLHIO C HOBOH MOJIEKYJIOH RH, u nenHoii npouecc npepbiBaercs.

ArOH 4+ RO—O" _ ArO* + RO—OH

Tostomy ¢eHo/bl, B 4aCTHOCTH a-ToKoGepoJ, HrpaKwT B MEpoK-
CHIHOM OKHCJEHHH POib QHTUOKCudanros (cM. 14.2.2).
BoJbiioll BkJAaj B H3ydyeHHe PajHKaibHbIX peakLni BHeC/H

- A. H. bax u H. H. CemeHoB.

Anekcefi Hukonaesuy Bax (1856—1946) — akagemuk, Tepoit CounasncTHUecKoro
Tpyna, Bunublil PEBOTIOUHOHHBIA AeATeNb, OCHOBATENDb LUKOML COBETCKMX GMOXHMHU-
KoB. Paapa6oraj TeOpuio MEPOKCHAHOrO OKHCIEHUA, HMEIOILYI0 BaXKHoe 3Hauenue

B pa3zauTHi NPEICTaBAEHHNA O XHMH3Me AbIXAHHA.
Hukoaaii Hukonaesuw Cemenos (1896—1986) — axanemuk, lepoit Couunanuc-

THueckoro Tpyaa. OTKpbl pasBeTBieHHble UenHble peakuun. 3a pa3pabOTKy
TEOpeTHUECKHX OCHOB LENHbIX paAHKalbHbiX peakuni ynocroer HoGeneBcKo# npemuu
(1956).
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5.2. AJIEKTPO®HJIBHOE NPHCOEAHHEHHUE i AnKeH PeareHT MNpoayKT Bua peaxuwnn
K HEHACBILLEHHbIM COEJAHHEHHAM E
)
Pd L b6 MuaprpoBaHHe
Henacebllennble yrieBogopoabl — ajKeHbl, UHKJIOaJIKeHbl, alka- . 1 :C=C( + Hy —— "C}’&,: (aoc'ggasoanewe)
IOWEHBI U aJIKHHBI (TabJ. 5.2) — MPORBJSIOT CNOCOGHOCTb K PeaKHAM HH
NPHCOEAHHEHHH, TaK KaK Cplep)XaT ABOHHbIE WM TPOHHbIE CBS3H. , -
Bonee BaxHOH in vivo sBAsiercA ABO#HHast cBA3b. BO3HHKHOBeHHE b ~o—C + Clg — = —C-C- lanorennposanue
E: /C_ ~ éllcl (xnopuposaxue)
Ta6aunua 5.2. HenacblueHHble yrjieBOAOPOAbE ‘ |
3 —_— —C-C- MMAPOranoreHupoBaHue :
OrnenbHble NPeACTaABHTENH dusnyeckHe CBOICTBA 2 >C=C< * HGL ?—1%[ (r“pﬂp°x"°P"P°53“"e) '
3 .
Ha3BaHHe CTPYKTYpHAA GopMyaa HAH T. na., T. KHMI., " ' . L
HOMEp COeAMHEHHA °C ° :;’ N . H40 H > —C-C- fmwapatauun
f JC=CX I
i H OH
Ankennt C,Hy, . EPuc. 5.1. Peakuuu MpPHCOEJUHEHHSA K ajsKeHaM.
AtHaen CHy=CH; —169 —104 i
[Mponen (nponuaen) CHy=CHCH; ‘ — 185 —48 nBOﬁHOFl CBAI3H M €e TpeBpallieHHs XapaKTepHbl IJSI MHOTHX 6!/10“
Dyren| CH,=CHCH.CH, ~i —os :’XHMHHECKHX npoueccop. B c¢BA3H C 3THM 60JIbLIHHCTBO PeaklHH
-Byten-2 1 —139 4 k. : ¥ HHOH A3bI0.
Tpanc-Byres 2 2 —106 1 { GyZleT paccMOTpEHO Ha MpHMEPE COCMMHEHMY Cm}i:::;():p::eﬂ.eﬂu
2-Mertunanponen (u3o6ytd- | CHy=C (CH3), —141 ~7 ' TunuuHble IpHMepPbl peakluH NnpuCOoeIiHEeHHs K @
?Ieﬂ) ‘ CH,=CH (CH,),CH — 165 30 | na puc. 5.1. X aJIKeHOB HMeeTCs
reHTeHl CHQICHECHZ;ZCHS — 140 63.5 {32 cueT 3/IeKTPOHOB N-CBSI3H B MOJEKyna 99). TTostomy
ereen = B ' L 061aCTh MOBLILIEHHOH 3JeKTPOHHOH NJOTHOCTH (cm. 2.2).

OHM MpEACTaBASIOT COGOH HyK/Ieoduisl H, CJle10BATEJIbHO, CKJIOHHBI

Ankapnenst C,Hs,_o : .‘if‘nouaepraTbCﬂ atake 3/1eKTPOdUIbHbIM PeareHTOM.

C KYMYAUPOBARHOIMU OBOLUHBIML COAIAMY

Annen CHy=C=CH, —136 —34,5
C conpamennbimy QB0LIKbIMU CBABAMU

Byraauen-1,3 (auennun) | CHe=CH—CH=CH, —109 —4,5
2-MerunGyranuen-1,3 CHy=C (CH;)CH=CH, — 146 34
(u3onpen) - . l
ey

—c——C—
Anknunt C Hzn_ 2 . [ I
Auertuaen HC=CH —82 —75 l Y
[Tponun (Metnaaueruten) | HC=CCH; —101,5 —22
Llnkaoankenn
[{uknonenten 3 —93 46 5.2.1. ﬂpucoeAHHeHHC K alKEHaM W UKKIOANKEHAM
Lnknonentaaunen-1,3 4 —85 42 -
Liuknorekcen 5 —104 83 _TanorennpoBanue. AjikeHbl B OGbIYHbIX YCAOBHAX JIETKO npucoe

IMHsIOT rajoreHbl. Hampumep, GbicTpoe obeclBeyHBaHHE “6pomgog
B Bo/bl Ges BblLeNeHHS GPOMOBOJOPOAA CJIYXKHT KaUECTBEHHOH MPODO
: '\ Ha HaJlMyHe [BOMHOH CBSA3H

CHa_ CHg CHa_ M
>c=c c=C

CHy=CH, + Br; — BrCH2CH:Br
Arunen 1,2-Anu6pomstaH
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Eile ferue npoxoaut fOpucOefHHEHHE XJopa. DTH PeaKUHH MpPo-
“TeKalnT 0 MeXaHH3MY 3jekTpoduiLHoro npucoeauHenus Aes. B Mmo-
JeKkyJie rajoreHa MPOMCXOAHT TreTepoJHTHUECKHH pas3pbiB CBA3H.
OGpasyowuiica KaTHOH GpoMa aTakyeT 3aTeM MOJEKYJy aJjKeHa.
HmMetoTcst npsiMble 10Ka3aTenbCcTBa 06pa3soBaHus B KauecTBe NpoMe-
JKYTOYHOH YacTUlUbl T@aJ1OT€HOHHEBOT O HOHA.

axmy-atana

H

. . Br

\C—-H H

/ Br* ! Br~ H - H

C . ———— - H + e e e

H— \H Br H H
H Br

UHKAnYecKnA
NOH GPOMOHHA

HykneodunabHasi aTaka rajoreHOHHeBOr0 HOHA raJjloreHHA-HOHOM
NPOHCXOAHT CO CTOPOHBI, NPOTHBOMOJIOXHOH MO OTHOILUEHHIO K yXe
HMEIOLIEMYCH B raJOT€éHOHHEBOM HOHE aTOMY raJjoreHa (auTu-mpH-
coenunenue). Hanpumep, GpoMupoBaHHe IMKJIONEHTEHa MpoTeKaeT
crepepceieKTHBHO (cM. 4.2) ¥ MPHBOAHT K Tpauc-1,2-An6poMiuHKIIO-
MeHTany.

Br
Brg

—_———

Br

LinknonenTen mpanc -1,2-An6Gpom-

UMKNONEHTaH ’

[Tonyuenue Tpanc-usomepa CBHAETEJNbCTBYET 00 OHTU-TIPHCOEAH-
HEHHH H CJYMKHT 10Ka3aTeJbCTBOM NMPOTEKAHHA TPOLecca B HECKOJh-
Ko ctaauil. [Ipn CHHXpPOHHOM NpPHCOEAMHEHHH HEANCCOLHHPOBAHHOH
MOJIeKYJbl rajloreHa aTOMbl rajoreHa AOJ/KHb ObiB Gbl aTakoBaTh
M-CBfI3b C OJHOH CTOPOHB! (CuH-TIpHCOEAWHEHHe, OT rpey. CuH —
BMeCTe), uTO MPHBOAHIO Obl K yuc-1,2-n1u6pOMILMKIONEHTaHY.

B HeKkOTOpHIX peakunsix aNKeHOB C raforeHaMu HaGJl0LaeTcsi OLHOBpEMeHHOoe
o6pa3oBaHue NPOAYKTOB Kak aWTu-, TaK W cux-npucoenvHenna. OAHON M3 fpuuuH

3TOr0 MOAC! fiiTh PABHOBECHE MEXAY rajioreHOHHeBHM HOHOM H KapGOKATHOHOM.
3 & a; .
+ e
Br
Br
LinkanuecHnn Hap6oxatnon

HOH BPOMOHMA
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B kap6okaTHoHe Hecylitil NONOXKHTENbHBI 3apaa Sp2-ru6pAAM30BAHHBIH aTOM
! ymepona UMeeT NAOCKoe CTpOoeHHe (CM. 2.1.2) H N03TOMY aTakKyercs rajoreHu1-HoHOM
| ¢ 06eyX CTOPOH MAOCKOCTH, UTO PUBOAHT K NOTepe CTepeoCeleKTHBHOCTH PEAKLHH.

. CKOpOCTb NPHCOGJMHEHHS! TAJIOTEHOB K aJIKeHaM CYUIeCTBEHHO
i 3aBUCHT OT CTpOeHMsl ankeHa. [Ipu BBeieHHH B aJKeH METHJbHBIX

. samecTuteneil 3a cuer ux +/-3ddekra yBenuuyuBaeTcs 3/MeKTPOHHASA
- [IOTHOCTb MEX/1y aTOMaMH YIJIepoia, CBA3aHHBIMH ABOHHON CBA3bIO,
. 1 CKOpOCTb peaKuuH Bo3pactaer. Hanporus, TpudTOpMETHIbHAS

" rpynna CF; BciieicTBHE OTPHILATENLHOrO WHAYKTHBHOTO 3ddekra
MOHKKAeT 3JIeKTPOHHYIO TUIOTHOCTb B ajlKeHe M TeM CaMbiM 3aTpya-
HAET 3JeKTPOdHIbLHYIO aTaKy.

CHs3 CHa~_ _~CHg
CF3aCH=CHy € CHp=CHa < CH3CH=CHa < >C=CH2< Sc=c
‘ ‘ CHa CHsa H
. N
s r Yaenuuenne CKOPOCTH PEAHUMN ANHEHOB C ranoreHamu )

 Mpucoeaunenne rajoreHoBOAOPOAOB H POACTBEHHBIX COENHHEHHH.
¢ AJIKeHbl M UMKJOAJKEHbl B JOCTATOYHO MSATKHX YCJOBHAX B3aHMO-
i efiCTBYIOT C COeAHHeHHAMHA obuiero suaa HX, crnocoGHBIMM K AHC-
" coupaunn Ha HT n X, K HMM OTHoOCsITCA TrajloreHoBOAOPOAEI, Cep-
" Has KHcaoTa, Boaa (B TPHUCYTCTBUM MHHeEpPAJbHBIX KHCIOT). ITY
| peakuUMK MOXHO DAcCMaTPHBATh Kak KHMC/JOTHO-OCHOBHOE B3aHMO-
. JlelicTBUEe, B KOTOPOM HEHACHIUIEHHOe COeJMHEHHEe BbICTYNaeT B POJIH
" OcHOBaHHA, a peareHT — Kak Kuciora Bpencreaa.
"‘ B cayyae rajoreHOBOLOPOAOB 06pasyloTcsi rajoreHonpou3BoA-
| Hble aJKaHOB W LMKJIOANKAHOB.

CH2=CHa2 + HBr ———  CH3CH28Br
Bpowmaranx

- +  Hot o]l
5

( XNOPUNKNOreHCaH

JlerkocTb MpPHCOEAMHEHHs OMpegensieTcsi CHNOH KHCaoTwl. Tak,
peaKlUHOHHas CMOCOGHOCTb FaloreHoBOAOPO/OB BO3pacTaeT B PALY:
HF <« HCl<HBr<<HI (cm. Ta6a. 4.1).

AJIKeHbl B peakilyi C KOHUEHTPHPOBAHHOM CEPHOH KHCJOTOH 06-
.. pasyloT rHAPOCYAbdAThl, B Pe3yJbTaTe rMAPOJH3a KOTOPHIX MOJYyYa-
" IOT CIHPTHI.
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O
H 4 "
CH,=CH, %% CH,CH,0—S—0OH —"° | CH,CH,0H
Srtuaen ” SO ?
Sranon
O
3rtuarugpocyangar

rﬂﬂl‘zaparauun. bes KaTannsaTopa 4JIKEHb! He
T2 . "

CYTC[')FB”“L[H:aTlIBOHHOH CBA3H, OJHAKO, Jierko OCylUeCTBHMA B [MpHU-

AJUTHYECKHX KOJHYECTR CHABHbIX KHCJTOT—CepHF())l‘;l

b

a30THOH M ap. 3toT NI
- ouecc cn
CIIHPTOB. P YXKHUT OGIUM COCOGOM MOMyueHHs

TPHCOENHHSAIOT BOAY.

CH?:CHQ H.0, H* CHSCH?OH

Srtunen : 3ranon

Mexaunns

reHOBOJOPO0B p];d pPeaxuuu [lpucoesnnenne k ankeHam rago-
NHTHYECKOM POLCTBEHHBIX COEAHHEHHH NPOTEKaeT MO rerTepo
qacTHIeH By MEKTPODHIPHOMY MeXaHH3My Ap. SJIeKTPOCbP[J'IblfOﬁ

4B AaHHOM Tpolecce clyXHT npocreliunii
nporon H. B peakuun UIHH 31€KTPOdHI —
podHbHAS AT BBUIEJISIOT 1Be OCHOBHblE CTaluH: |) saeKT-
Powu MemeHH:;(ac MPOTOHOM aJlkeHa ¢ 06pa3oBaHMeM Kap6OKAaTHO
: Tajaus, onpenensolias i

. CKOpPOCTb
JIOM p npouecca B ne-
rlpm’aoi)n araka o6pasoBaBiuerocsi Kap6oKaTHOHA HyKJE)GOQ)HJIOM )Elf
l1as K KOHEYHOMY NpOAyKTy (6biCTpas cTauws). ‘ '

\C St [+ . |
=c/ _MH* YRS |
/ \ MeANeHHO (':—C\ Brcpe —(l:—(lj_
H H X
Kap6oraTtuon

Ilpu ru
p ApaTallMH a/lKeHOB B YCNOBHSIX KHC/JOTHOFO KaTa/iu3a 32

ABYMSI 3THMH CTaaus
. MH Caedyer T _
JIeHUst NIPOTOHA. y PeTbss — GbiCTpast cTanus oTiuen-

\ y - =« _H
C=C H _é +C "\H | [
———— - o -H* |
\ . Meanenwo |!| X ‘TTPO» IC_(I:+ g'ducrpo _(i-; CI:_
H /\ H OH
H H

B
o ggy‘l{lieyxneBCSSMMnge;guqHux a/KeHOB 06GpasyeTcs, KakK MpaBuJIO,
ApOTeRaeT p oM HbIX CTPYKTYDHBIX H30MEpOB, T.e. peakuus
oD Pe KTUBHO (cM. 4.2). B. B. MapkoBuukos (1869)

Y/MpOBAT  3aKOHOMEPHOCTb,  OMNpeAeSIOLLYIO HalpaBsJjieHue

NPUCOEAMHEHHS, KOTOpPa
, sl BOLLJIA B MHPOBYIO
npasuia MapkosuukoBa. ' PORYIO XMMIO MOR Hassanmew

@ [lpu B3anmonéiicTeu
H peareHToB THna HX
e C HecHMMMeTpH
HOMi’H:’T:M;O)I"I?pOﬂ NPpUCOCANHACTCH K Haubodee runporeﬂugnggglarv:iﬂ
Jnepoja ABOHHOH CBA3M, T. e -
. €. aTom
Kallemy GoJiblliee YHCIO aTOMOB Bouépona Y yraepona, conep-
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* GoAblIOE 3HAYEHHE AAR JanbHeilero pasBHTHA TEOPWH CTPOEHUA.
* B. B. MapkoBHUKOB — npodgeccop MOCKOBCKOrO YHHBEPCHTETa, T'ile OH YMUTas JeK-

CHy=CHCHa — 2= HGHoCHCHa Ho He 'CLCHQTHCHa
cl H

2-Xnopnponax 1-Xnopnponax

MponuneH

Baagumup Bacnabesuy MapkoBHHKOB (1837—1904) oxkoHunn KasaHckHi yHHBED-
curer, yuennk A. M. Byrneposa. Ero AoKTopckas AMccepTauns «Marepuannl no

BOMpOCY O B3aHMHOM BJHFHWH aTOMOB B XHMHUECKHX coenrHennax» (1869) wumena
C 1873 r.

WMH NO OPraHMYECKOR XHMHH HA MEANUHHCKOM bakyabTeTe.

C yuyeToM CTAaTHYECKOro H AMHAMHYECKOTO daktopor (cm. 4.3)

© JaHHbI pe3yabTaT MOXeT ObiTb OGDBACHEH CJIEAYIOUlUM 0o6pasoMm.

MeTHIbHAs Tpynna, CBA3aHHas C Sp2-THGPHAH3OBAHHBIM ATOMOM

- yrJepoja /JBOHHOH CBA3H, MPOABJIACT +1-3pdekr, T.e. aABAAETCA

3JIEKTPOHOAOHOPOM. B pe3ynbTaTte B MOJIEKY/J/Ie NponuJieHa MeXay
CBA3aHHbIMH )lBOI'/'lHOi:I CBH3bl0 aTOMaMHy yrJjepoja 3JIEKTPOHHAs
NJOTHOCTL MOBbILIEHA, a N-CBA3b noasipu3oBaHa. 310 Bblpaxaercs
B MOfIBJEHHH YACTHUHBIX 3apAALOB. HA aToMe yrJiepoaa MeTHJIEHOBOMH

 rpynnsl =CH, BO3HHKAIOT 4aCTHUHbIA OTpHLLaTE/IbHBIA, a HAa aToMe

2 CH— 4acTHUHbIH MOJOXHTENbHbIA

. yraepoja MeTeHOBOH rpynnbl ==

3apapl. TakuM 06pa3oM, pacnpeleleHue 3/1eKTPOHHOH TJOTHOCTH B
Hepearupylwouleii MoJekyJe rnpomnena, T.é€. craThHueckuil  akTop,
61aronpUATCTBYET 3JeKTPOPHIbHOH aTake IO KOHLIEBOH METHJIEHO-
BQji rpynne (ypaBHeHHe 5.2a), 4TO MPHBOAHT K BTOPHYHOMY
kap6oKaTHoHy I. Tlpu atake 1o METEHOBOMY aToMy yrjepoja AOJ-
JKeH O6bw1 Obi 06pa3oBaTbCsl e PpBHYHD i kap6okatHoH II

(ypaBHenne 5.26).

e + cl~
——= CH3—CH—CHz —  CH3CHCHy (522)
[ Cl

3+ f‘B- H*
CHg—=CH=CHy——

HoneuHuii NPOAYRT

6 cl- R
—#—cﬂaCHQCH; —— = CH3CHyCHaClL (5.26)

L 1] He o6paayeTcn

.. OTHOCHTe/IbHAA YCTOMYHBOCTb M30OMEPHBIX kap6okatioroB I n Il
onpesessieTci BO3MOXHOCTbIO yacTHUHOH [e/oKanu3alud 3apaia
‘B KaXK/JO0M M3 HHX. AJIKHJbHblE TPYyHIbl 38 CUET +I-3¢pdexra cnocob-
Hbl yMEHbUIATh NOJOXKHTeJbHbIA 3apsil y COCELHETO aToMa yriepoad

. (cM. 4.3). Bo Bropuunom KapGoKaTuoHe I stux rpynn GoJblue, 4eM

B NepBHYHOM KapOOKaTHOHE [1, u, crenoBaTeqbHO, ero o6pa3oBaHHe
i6onee BbirogHo. TakuM o6pa3om, H OLleHKa OTHOCHTEJbHOH YCTOM-
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YMBOCTH TPOMEXYTOUHBIX UACTHL, T.©¢. /AHHAMHYeCcKMH ¢aKTop;
TOBOPHT B NoAb3y peakuuu (5.2a).

B paccmorpeHHom npuMepe o6a ¢akTopa, CTaTHUECKHH M JHHA-
MMUECKHH, AEHCTBYIOT corsiacoBaHHO. [Ipu HecornacoBaHHOM AeMcCT-
BHH CTATHYECKOro M AMHAMHUECKOro (aKTOPOB MNOCAEAHHH HIrpaer
pewamomwyo posab. Takum 06pa3oM, B COBPEMEHHOH HHTepNpeTalHH
PETrHOCEJIEKTHBHOCTh  3/J1eKTPOMPHIbHbIX  peaKUHH HEeHAaCIIEeHHBIX

coeMHEeHUH MOXeT OLITh onpeneseHa cielylomyM o6pa3om.

@ Hanpasaenue npucoeauHenna pearentoB tina HX Kk Hecummer-
PHUYHBIM aJlKEeHaM OfpefeNsieTCst OTHOCHTENBbHOH YCTOHUHBOCTBIO NMPO-
MEXYTOUHO 06pa3yiollHXcA KapGoKaTHOHOB.

OcoGenHocTH NpUCOeHHEHHN K NPOK3BOAHBIM anKeHoB. Knacchue-
CKO€e NPaBHJI0 MapKOBHHKOBA MOXHO 6€3 OrOBOPOK NIPUMEHSTh TOJbKO
K caMHM ankeHaM. B ciyyae npoH3BoaHBIX aJIKEHOB HEOGXOAHMO, YUH-
ThIBas MEXaHH3M DeaKlHH, OLeHHBATb OTHOCHTEAbHYIO CTAaGHIbHOCTD
M30MepHbIX HHTepMeAHATOB. TakK, NPy NPHCOEAHHEHHH PEareHTOB THNa
HX Kk ankeHaM ¢ 3/leKTPOHOAKUENTOPHBIMU TIPynNnaMd HyKaeodua

BCErja OKa3blBaeTcs y B-yriepojHoro atoma.
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3T0 MOXHO OOBACHMTL AecTabunusauned KapGokaTHOHA € no-
JIOXKHTENbHbIM 32pPAJOM Ha G-YIIEPOJAHOM aToMe 3a CYeT YacTHUHOro
NOJIOXKHTENLHOTO 3apsiia CBA3aHHOrO C HHM aToMma, NpHHafexaule-
ro rpynie Y.

HanpuMep, npH ruapartauuu o, P-HEHACHILEHHBIX KapGOHOBbIX
KHCJIOT B KHCJOH cpeje o0pa3yroTcsi P-THAPOKCHKapPOGOHOBBIE KHC-
JIOTBI.
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TuapaTauns a, B-HeHAChillleHHBIX KHCAOT in vivo (R — paaukan
JKHPHOH KHC/IOTBHI) TaKxkKe MNPHBOAMT K B-ruapoKCHKAP6OHOBBIM
b KHCJOTaM. OTa peakUMsi SIBJSIETCH 4YacThio mpoiecca fB-0KHCJeHH:
¥ . KUDHbIX KMCJIOT B opraHusme (cM. 14.1.4).
fpHcoenunenne kap6okaTnoHos K ankenam. Kap6okaTHoH, o6pa-
3YIOULMACA H3 alKeHa B NMPHCYTCTBHH MHHEPANbHOM KHCNOTHI, MOXET
BLICTYNATh B POJIH 31eKTPOGHIA N0 OTHOLIEHHIO K APYro# MoJjieKyie
ankeHa. OO6pa30BaBLIKHIACA <«IHMEpHbI KapOOKaTHOH» CTabHIIH-
3upyeTcsl MyTeM BbIOpoca NpPOTOHA, YTO MNPHBOAHT K TNPOAYKTaM
JIMMEpPH3aLHH AJIKEHA.

CH3s CHa + CHj
et B N CH, SH=CCHY: (ch o cH—C
' \CH,

CHa/ )
Haobyrnaen «JluMepHbifi Kap6OKATHOH»
-t (CH3)3CCH,C (CH3)==CH; + (CH3)3CCH=C(CH3):

Juu3o6yTHaeH bl

OnucaHHblil Tpolecc MNpoTekaer npu ob6pabGoTke H3006yTHIeHa
60 % cepHoit  kucaoToit npu Temnepatype 70°C. B pesyJbTarte
nosydyaercsi CMecb NHH30GYTH/IEHOB, MPH THAPHPOBAHHH KOTODOH
ofpasyercs 2,2,4-TpUMETH/NEHTAH («H300KTaH»), LIHPOKO MPHMEHs-
eMblil B MPOMBILINEHHOCTH JJISl  YJyYIUEHHS] AHTHAETOHALHOHHOH -
cnoco6HocTH 6eH3HHa.

AJKHIHpOBAHKMEe ankeHoB KapGokaTtHoHamu B Guoxu-
MHYECKHX peakuuax. BaxkHo#l craaHeid HapaliMBaHHSA
yraepoAHO# lLenH B OGHOCHHTE3€ TEPNEHOB M CTEPOH/0B
siBJisieTCsl NPHCOEJMHEHME alJnIbHOro KapbokaTtnona III
K 3-meTHa-3-6yTeHunandocdary (u3oneHTeRnAnndocoa-
Ty), NpHBOAALLEE K MOJYYEHHIO NpEIlecTBeHHNKAa MOHOTEPNEHOB —
. repaHunangpochara (cm. 14.2.4). "

3
(CHa)QCZCH_éHQ + CH2=é—CHQCH20P206H3 —_—

3-Metun-3-6ytennngupochar
(n3oneHTeHunaupochar)

— (CH3)20=CHCH2CHQ(ISCHQCHQOPQOSH;; —

CHg3
CHg
T (CHg)gC=CHCH, CH2$=CHCH205206H;,
lepanungupocar