§ 3.2. Buyrpennee Bpamienne H NOBOPOTHANA W3OMEpPWHs

Huaccuveckaa opraHmyecKas XHMHA CudTajga cROGONHEIM Bpa-
IeHNe aTOMHBIX TPYNI BOKPYT eJMHHIHBIX cBasell. Jlwbuie xongop-
xayuu, wanpumep, srana H,C—CH,, sosmmrapmue B pesyinrare
BHYTPEHHHX IOBOPOTOB, MMEIOT ORMHAKOBYIO DHEPTHIO, H3IMEHCHHE

Puc. 3.1. Pacononokenne C — H-
cBa3eit 3Tama B Tpamc- (a) @
nuc- (6) rKoudopmanmnx. Hpoek-
DHA HA INIOCKOCTH, UEpUEeHyA-
ryaapuyio C — C-ceasm

A
i
1

a

yriaa umosopora me rpebyer sarparst smeprmum. Hexoropnie m3 xomu-
dopmanuit srana nzofpaskenst Ha puc. 3.1.

Opmaxo mccieRoBaHHS TEPMOAMHAMHUECKHX CBOIICTB dTaHA H ApY-
TAX COGJUHEHHMH ¢ eJUHHIHLIMHM CBH3AMHM, a TAKKe CTPYKTyDHBIE
MCCHeOBAHMSA, NPOBEeHHbIe MeTogamMu cnexkrpockonmu, AMP u 1. 1.,
110Ka3ajid, 4TO BHYTPeHHee BpAIeHAe NOITH BCErfa HecBoGoAHO,
Monexyna araHa MMeeT MHHAMYM OHEPIAH B TPAHC-, WIH CKPCINEH- -

Prc. 3.2. 3aBuCHAMOCTh IOTEHI(MAJD-
HOH BPHEPrAH BHYTPCHHEro Bpaile-
HAA B JTale OT yria mOBOPOTA

J N7/ /i b/
F

moil, Kondopmanun (pmc. 3.1, a) m MakcuMyM B YUC-, IIA 3aTeHCH-
Hoit, xoHgopmammu. Jlna uosopora Bokpyr C—C-ceasm ma 120°,
T. €. A Uepexona W3 OAHONl Tpawc-xoHQOpMammE B APYryw, eil
TOKIECTBEHHYI0, HY/KHO Ipeojiolers IHeprermueckmit Gapsep, pas-
uslit 12200 [I:x/mons. [Jna srama, a TaxKe il JPyraX MOJEKyJX
< ocesoit cummerpueit C; 3aBHCHMOCTS NOTSHIMANBLHON OHEpIHU MO-
JeKYyAsl OT yria IOBOPOTA (¢ MOSKHO UPHOJMKGHHO TPEACTABHTSH
dopmyoit

U=1,U,(1— cos 3¢), (3.9)

rae U, — Beicora pmorennmansuoro Gapbepa (puc. 3.2). 3mauenne U,
Bo3pactaer npm samene aromos H B srame ma Gomee oGbeMmcTHIE
aroMsl E TPYUOB W YMEHLIIASTCH OpW Y/JIMHEHWH OCH BPAIIeHHS
(cp. H;,C—CH,, H,C—SiH,, H,Si—SiH;). Hexoroprie sxcpnepnmen-
TanbEple 3Hauennua U, npmsenens B Tabm. 3.1.

Tlorennuanbuas SHEPTHS BHYTPeHHET0 BPAMEHHA OIDPEACHACTCH
c1alpiMu B3aMMOACHCTBAAME BAJICHTHO HECBA3AaHHBIX ATOMOB M TPYIIL
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(8 arame sro BsammopeiicTsme aromos -H ommoii rpynnmer CH, ¢ aro-
mamu H pgpyroit rpynns:t CH,). Crpormii xBanTOBOMEXaHWueCKmil
pacuer Beamumusl U, 3aTpynHUTENeH, Tak KaK oHa MHOIO MEHbLIIE
CyMMapHO#l JHeprmm XMMHYECKHX CBfI3el B MOJEKyle W ompeneisd-
ercd KaK Majaf PalHOCTH IBYX GONbDIAX BEAMYHH — MOJAHBIX >HEp-
rmil MoONeKyast B Yuc- U Tpanc-roHdopManmsax. Bapeep Bozmmkaer
BCHEACTBHE OTTANKMBAHWSA BAJIGHTHO HECBA2AHHEIX aTOMOB M B3aMMO-
JeiicTBHA cBfA3el, IPUMBIKAOIIX K ocH BpameHua (agdexr opmeH-

Ta6anma 3.1. BulcoThl 3HEPreTnICCKHX 6ap;,epos BHYTpEenero BpauieHunsF

®IDKR KKan wIK KKaJ
Mozexya MOJb Moub Monexyna MOsb MOJIb
H,C—CH, 12,2 29 [(H,C—OH 4,6 1.1
H,C—CH,CH, 14,3 3,4 |H, C—OCH, . 14,3 2,7
H,C—CH(CH,), 16,4 3,9 | H,C—SH 55 1,3
H,C—C(CHj), 18,5 44 | HC—CH=CH, 8,4 2.0
H,C—CH,F 13,9 3,3 | H,C—SiH, 74 1,7
H,C—CH,CI1 15,5 3,7 H,51—SiH, 4,2 1,0
H,C—CH,Br 15,4 3,6 | H,C—C=C—CH, 0 0

ranmn ceaaeil). VI 1o, m npyroe nmenaer Gonee ycroitumBo#l Tpamc-
KoH(opManuo (NpUNOHN CKpemeHHbIX cBA3eil). MeraToMHoe orTamn-
KABaHNE MOYKHO OLEHMTH, 3HAsd XapaKTepHbIE 33aBHCHMOCTH JHEprum
MEKMONEeKYAAPHOr0 B3aMMOJEHCTBAA OT pPAaCCTOAHHII MEKAy MOJje-
KyJaMu i MojenbHeiXx semecrs (cM. c¢. 64). Tpynmee ompepennts
apexT opueHTanmu csmazeii. [pybylo omeHKY MOKHO MONYUATH, CTH-
Tasd, 4TO B 9TaHE W3-3a MAJIOT0 BAaH-JIEp-BaAJNbCOBa DAfMyCa aTOMa
sBofopoa U(¢) DenuxoMm onpenensiercd s@dexrrom opueHTammu n
q9T0 Y OpOW3BORHBIX 3TaHa 3artor »Pderr ror me. Torma momy=aem
IJis MPOU3BOJHEIX BTaHa

U (@) = 1/3U 4 (1 — cos 3¢) - 2}: U (ry); (3.10)

U (r;) — sueprus BaH-IepP-BAATLCOBLIX B3AMMOJECTBHIT BAJEHTHO HeE-
CBSA3AHHLIX ATOMOB [ W j, HaXOAAIWNXCA Ha pPacCCTOAHHME Ty JOpYyr OT
npyra. flcno, 4T0 ry; 3aBUCHT OT @.

Ecan ceasw me moasapmst, To U(r;) cmaraerca w3 9HepIHH JyiiC-
pepcHOHHEIX cui (c. 56) # sHeprum OTTANKHBAHUA.

Ecam paamMopneiicTBYIOT mongpHsIe MONEKYABl WA rpynnsl, obma-
naloliKe AUDONLHEIMH MOMEHTAaMHU, TO KpOMe MHCOePCHOHHBIX CHJI
AeHCTBYIOT 3JEKTPOCTATHYCCKHE —— OPHEHTANMOHHBIE ¥ WHIYKIHOH-
meie (c. 95, 56).

Bee rpum Busa cun onmHaxoBbiM 00pa3oM 3aBHCAT OT PACCTOAHWS —
COOTBETCTBYIOIUE YHEPrUA OOpaTHO DPONOPIHOHANBHEI °. JHEprHHE
BaH-TEP-BAANbCOBA OTTANKHBAHMA €INe CWIbHEee 3aBHCAT OT PacCTOA-
HHf, TAK KaK OTTAJKHBAaHWE CYIECTBEHHO DONbIIE Ha MAJNBIX pac-
croaunAx. IIpubau:KeHHO MOKHO CYMTATH, UTO DHEPrAA OTTANKHBA-
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nusa obparmo mpomopuuoHaneHa r'?, Ilonmyr smeprmio Bam-Iep-Ba«
aNBCOBHIX B3AUMOMNEHCTBHE aTOMOB, MOIEKYIl MM rPYOI MOKHO
npepcrasuaTh Popmyoit

2

UM=%—6; (3.11)

-
U(r)— norenyuan «6—12» Jlennapd-Jxconca. Ha puc. 3.3 poka-
3aHa opMa COOTBETCTBYIOmEH KpuBoil. JHeprus B3zamMoNeHCTBHA
MuHEMAanbHA W paBHA — B*/4A ma paccrosmmu 1,=(24/B)"°. Ilo-
renquan (3.11) asasercm smoupuzeckuM. Ilpemnoskennl @ pgpyrwe

/4
Puc. 3.3. 3aacaMocTh No-
TeHNAaJbHOA 3HEpray
” » BaH-J€p-BaaiibCoBa B3ad-
0 4 MOJEACTBAA OT MEKMo-

JERYJIAPHOrO0 PacCTOAHHAA

52 K;L//,,_
7 I

HOTEHIHANE, B TaCTHOCTH, OTTATKABAHNE MOIKHO IPEACTABHTE DKCIO-
uentoit A4 exp(—ar). ITuM BBOAUTCA ele OJMH IMOMPUYECKHUi
napaMerp. '

B rabn. 3.2 npencrasieHH KoHCTAHTHL IoTeHumana Jlemmapjn-

JIaonca jaA HEKOTOPHIX IAp aTOMOB.

TaGanmma 3.2. Koucraprsr noTrenmwana Jlenmapn-Jlkonca

B.108, A-10%2, B-10%, A-10%,
ATOMK I e KT ror M|l ATomMm K K ro» HM
mois-uM® | mous.nnt? Moabsum® MOJIb - HML2
HH 197.,4 18,9 0,24 |CN 1537,2 907,2 0,32
CC 1554,0 1201,2 0,34 {CH 537,6 159,6 0,29
NN 1524,6 676,2 0,31 iNO 1533,0 642,6 0,31
00 1541 ,4 609,0 0,30 || HO 520,8 105,0 0,27
CO 1541 .4 861,0 0,32 | NH 525,0 113,4 0,28

B ocHoBe BHYMCIGHHH 2HEPrdd BHYTPEHHEr0 BPAIMEHHSA JEMKHT
HpemoJioKeHre 0 ToM, YTO BHYTPHMOJNEKYJAApHbIC HeBaJleHTHHIE B3a-
NMOJEHCTBUA HMEIOT TOT JKe XapaKTep, 9To H MeKMOJIeRYJIAPHBIe.
B vacraoctu, HKurtaiiropogcruii passua s 9THX nenedl Merod
arom — aToOM nOTEeRYUA.s08, padee paspaboTaHHEIR UM ke OaA pacie-
Ta SHepruii MONEKYIAPHLIX KPHUCTAILIOB. B KauecTBe sMOMpHIECKHX
napaMeTpoB UCHOAB3YIOTCH PABHOBECHLIE PACCTOAHUA MEKIY BAJIEHT-
HO HECBA3AHHLIMH ATOMAMH To,. H{poMe Toro, yIUTHIBAETCHA, IT0 B MO-
JeRyldaX IOTEHIHMAJH He HMeT Cc(pepHIecKoli CHMMETPHH — Tak,
PABHOBECHHIA pajuyC oJHOBAJIEHTHOrO aToMa 3aBHCHT OT yria, oOpas
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BYeMOro HTHM pajuycoM H BAJEHTHOH CBA3LID. DTUM BBORHTCH €HIO ‘
oNEHE IMnEprUecKkuit napamerp. Jlydumiwe pe3ynnTarsl, OJHAKO, AaeT
YUCT He aTOM-4TOMHBIX, 3 C83a3b-ceazesblx g3aumodeiicreuii., Mur pep-
Hemcd ¥ paccMmorpennio roudopMamMii MOJeKyd B clenylimeil raase,

4
Pnc 34 3asmcmMocTh TOTEH-
INANBHOH DYHEPruu BHYTPEHHEro
Bpalesus B w-Oyrane or yria
110BOpOTA AE .
| > yo
120° |4
~ 37 SO . ~17
i | d
[} )

Ecnu Monekyna, B oramume OT 3TaHA, HE WMEET ARCHANBHOH CIM-
Merpuu, kpusasa U (@) yixe ne momer Osirb onmcana GopMynoit Tuna
(3.9). Tax, nanpumep, nud ModeRyabl H-GyTana

HC M
H—C—CH
v’ cH,

KPHUBasg 3aBHCHMOCTHM BHYTPeHHEH sHepIMM OT yIJia LOBOPOTAa § BO-
®pyr nedrtpaavuoit csasm C—C umeer ¢opmy, moxasanuyo Ha
puc. 3.4. Umerorca TPU MUHAMYMa ONepru: nepsblit Hambonee Iy-
DoRUi (npn 0 m 360°) orBedaer Tpanc-roHQOpMaL MK, ABA IPYTHX
OMIHAKOBOH TIyOMHEI — KOH(OPMANMAM, HOIYy4aeMbIM IIOBOPOTOM H3
Tpanc-nonoxkenns opmoit rpynnsl C.H; ormocurenbno ppyroit rpyn-
ne CH; na 120 @ —120°. 3t woudopmanvu HaapiBalOTCA CBEPHY-
THIME HAM 20U-KoH(OPManuamu,

OueBuAHO, YTO MOJEKYNB, XapaKTePH3yeMble HECKOJAbKUMH He-
DKBHBAJICHTHEIMA MHHMMYMaMHu OHeDrHH U(g), cymecrByior HMeHHO
B DTHX COCTOAHMAX, IEPEXONiA M3 OAHOI roudopManuu B IPYrymo co
.CKOPOCTBIO, OlIpejeNsieMOil BHLICOTOH Gaprepa, pasjelNAIoNiero MuHH-
Mywmbl. PaBrnoBecHble unmcaa monexya x-Oyrama B rpanc-(N,) u csep-
HyTbix BOpaBo u Bieso ua 120° wongopmanmumax (Ny m N,) merko
BBIUACHATCA M0 3aKOHY pacupepeienus Boabnmana:

P 1 A exp (— AE/RT)
Af“N1+2exp(—AE/RT)’ =N = 1+ 2 exp (— AE/RT)"

(3.12)

Tne AE — pasuocrp sueprum Munumymos (puc. 3.4). OuesBnpno, uwrto
N, + Ny+ N, =N — nongnoe yucao moneryn. BemecTso mpepcrasiser
«000il muHAMHUYECKYI0 cMech KoudopManmil, KoTophble HA3LIBAIOT MO-
PABHOMY: ‘ROGOPOTHLIMU UIOMEDAMU, DPOTAMEDAMU, KOHPOpMepamu.
‘Cocrap TepMogumamMiuyecKu pAaBHOBECHOIl cmecHm ompepjelsietcs pas-
HOCThIO dHeprui poramepos AE m temueparypoir. llpm 7' — oo gmcno
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Moneryxr N;=Ny=N,=N/3; nprm nommmenun T jso Temmeparypst
UJaBiIeHUA BeUeCTBO Kpucrajimayercn B Qopme ojHoro Haubogee
ycroilumsoro poraMepa u <opmyant (3.12) craHopATcs HeupHaMe-
HEMBIMH.

Tlpm Bricorax GaprepoB mopsagxa necatm KJ[:/monap BpeMsa moBo-
POTHOIT M30MEPM3ANMH, T. €. BPEMA NpeBpAlleHUA OAROTO PoTamepa
B fpyroii, umeer mopangok 10-*° ¢. I rakoit onenke npmBoguT pacaer
Ha OCHOBE TeOpHE abcodIOTHEIX cHopocTteli peakuuii (cM. § 6.1).
CrnenosarenbHo, poraMephi Hejab3sa pasfennTh. X waamume u gons
YCTaHaBIAHBAIOTCA INyTeM H3yYenns (U3NUECKHX H XHMAYECKAX
coiicts eMecH poramepoB. IIpocTpancrsennoe crpoemme poramepos
Pa3jfIHO, COOTBETCTBEHHO PA3NUIAIOTCH W WX KojdchaTelnHbie COEKT-
Pe. 3a BpeM#A JKM3HM poTaMepa NPOMCXOAAT COTHH W THICATH KOJe-
6anmit (¢ wacroramu mopaaxa 10“—10' ¢~')— poramep ycunesaer
«BBIIATHY CBOH cHeKTp. [lelicTBUTENLHO, CyIHECTBOBAHME 1OBOPOTHOIL
m3oMepHH Ouuio BHepBHie ycTanoBieHo Houabpaywem ¢ noMomsio
cuexTpoB KomOuuauuonmoro paccesanms. OTnomenne WHTEHCHBHOCTEIT
CHEKTPANBHBIX JUHUII, 0TBEYAIOINUX pAZIUTHLEIM POTAMEpaM, 3aBUCAT
OT WX cofiep/KaHMs B CMecH B coorsercrsam ¢ dopmynamu (3.12).
Caenosarensno, AE Mo’KHO ompejenurb 0o TEMOEPATYPHOMY XOTY
VHTEHCHBHOCTEH cuexkTpaidsHux guauid. Tak, pas H-Oyrava maiineno
AE = 2,5 w]l:/monb. )

WNudopmanuio o poraMepnn moaydaloT TakiKe ¢ OOMOMBIO Daguo-
yactoTHO# cnexrpockonmn, AMP, snextponorpadum, mamepesna ao-~
NONLHLIX MOMEHTOB M T. 1. Teopermacckuil pacuer seanuynH AK npo-
BOJIUTCH, GCTECTBEHHO, TEMHM 3KE METolaMM, uTo W pacder Gapbepor
(c. 93). Ecnu aoHeprusi cHCTEMEI 33aBHCHT OT HECKONBKHX YIHOB
(B caygae n-Gyrama ot yritos

PRI O—) g, (HE 3 0H ),

TO BEIMHCHAETCH YiKeé He Kpupas TWHa pwuc. 3.4, a MAOTOMEpHadg dHEp-
retudecKas nosepxuocts U(@, @i, @z, ...)— cBoero pofa reojesuie-
cKast Kapra. Mol HosHakoMEMCS ¢ TaKHMHU UOBEPXHOCTAMHE [PH pac-
cMorpernn KoHgopManuii 6eaKos.

IopgeprmreM npmunmOHajpbHOE Pasimune MeKAY KoH@opManmsaMmu
u rouguzypayuanu Monexyua. Ilepexom us onmoit xondopuanum B
APYrYIO NpOMCXOAMT B pPE3YJALTATE BHYTPEHIHX IIOBOPOTOB BOKPYT
enuANTALIX cBasell. Hondurypanna npm srom me menserca. Haapo-

_THB, Il H3MEHeHHS KORPHrypanuu HEoOGXONMMEI PaspLIBHI KOBAJICHT-
HEIX cBH3eil w HOoBoe mx obpasosanme. [lpuMmep pasaumuunix Kom-
$Urypanuii — 3epraltHBIe AHTHOOALI XHWPAJBHLIX MOJNEKYya (cM.
puc. 2.10).

W3yuenue moBoporHOH M3oMepuMu M H30MEpH3anuu, T. e. KoHJop-
Manuii 1 Kor{opMaImOHHLIX NpeBpamennil, npuodpeso Hodasmioe 3Ha-
YeHme B OpramWyeckoil u GmoopranmgecKoil xumun. I'nasmseie ocoGern-
HOCTH (PM3MYECKOro WOBEJEHUA CHHTETHIGCKAX H OWOIOrmveCKUX
MaKpPOMOJIERYJI CBA3aHBl ¢ WX KOH(POPMANMOEHHIMM CBOiicTBaMum,
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