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KBAHTOBO-MEXAHNYECHI PACYET TEPMOJINMHAMMWYECKHUX
CBOHCTB MOJEJBbHOM MOJIEKYJIBI HIEP®TOPAJIKAH

(Ilpeocmasnena akademuxom HAH PK I1I. III. Capcembunogoim)

COBpeMeHHBIe KBaHTOBO-MEXaHUYCCKUEC METOAbI ITO3BOJIAIOT PpACCUUTLIBATE TEPMOAUHAMUYICCKUEC CBOICTBa MOJICKYII. Ha oc-
HOBaHHUU PACCYUTAHHOI'O CHUJIOBOI'O IIOJIA U KoJieOaTeIbHBIX YaCTOT HAWJICHBI (byHKL[I/II/I pacrpeaeyaeHsa 1 Ha UX OCHOBE BbIYHUCIIC-
Hbl SHTAJIBIINHU, DHTPOIIUU U CBO60}JHLI€ OHEpPruun O6paBOBaHI/I$[. HOKa33H0, 4YTO [IpU TeMIIEparype ~300 K CBO6OZLHI)IE SHEPrun
I'u66ca cTaHOBATCS OUHAKOBBIMHU JJIs1 BCEX TPEX CTaOMIIBHBIX KOH(l)OpMepOB. YcranoneHue paBHOBECHS B 9TOI TOYKE CBSI3aHO C
NOrJIom€HUEM TeIljia, 4TO 06yCJ’IOBJ’II/IBaeT Ha6ﬂ}0[[aeMLIe NnEepexoabl Ipu 3TOM TeMIeparype.

[Momurerpadropatrnien (IITOD) mmupoko uc-
MONB3YeTCs B IPOMBIIUICHHOCTH, TPUOOPOCTPOCHUH
U B OBITYy. DKCIIEpUMEHTAIBHO OH HCCIEN0BaIC
HeoqHokpaTHO [1, 2]. CoiictBa [IT®D ompenens-
IOTCS KaK CTPOCHHEM MaKpOMOJEKYJ, U3 KOTOPBIX
OH COCTOWT, TaK M KOJUIGKTUBHBIMU CBOHCTBAMH,
00YCIIOBIICHHBIMH MEKMOJIEKYIISIPHBIMU B3aHMOJICH -
cTBUSMH. BKi1az1, BHOCHMBIH CTpOEHHEM OTAETBHBIX
MOJIEKYJI ¥ BHYTPUMOJIEKYJIIPHBIMH B3aUMO/ICHCTBU -
SIMA MO>KHO HCCIIeIOBATh KBAaHTOBO-MEXaHUYECKH-
MU MeToaamu. [lomysMnupruueckuM KBaHTOBO-Me-
xaHnyeckuM metogiom PM3 [3, 4] Obutn paccunTanbl
3JIEKTPOHHBIE M TEPMOANHAMHYECKHE XapaKTepHc-
Tk MonekyJIbl C, F,,. DTO yKe 10CTaTOYHO JITMH-
Hasi MOJIEKYJIa U OHa MOXKET CIIY)KUTh MOJIENBIO MO-
JIeKyJIbl ToNuMepa. MoleKylie IepBoHavYaIbHO «Ha-
BSA3BIBAIMCH» TOpcroHHBIE yribl C—C—C—-C 60, 120
n 180°, 6rin3KHe K yriiaM B paBHOBECHBIX KOH(HTY-
panusx, HO B IPOILECCE CUETa BCE TEOMETPUUYECKUE
napaMmeTpsl onTuMusupoBaince. Kondurypanuu c
yrnamu 60 u 180° 3Tu yriel mpakTHYECKH COXpa-
HWJIH, ONITUMU3UPOBAHHBIE YIJbl OTKIOHUIINCH OT

Puc. 1. TemnepaTtypHasi 3aBHCUMOCTb

OHTaAJIbIINHU ClO F22‘ paccHuTaHHas

KBAHTOBO-MEXaHUYCCKHUM MCTOJIOM PM3

H.O.F. kcallm

nepBoHavajbHbIX Ha 3—4°, Kondurypauus c Hauaib-
HBIMH JH3/IpaibHbIME yriiamu [20° mperepriena 3Ha-
quTenbHOE u3MeHeHne. OHa MepecTponiach B KOH-
¢urypaunuto ¢ yrnmamu 159-161°, kotopast okazanach
Haubosee crabunpHOU. [Ipu pacuere BHIYUCISUIIUCE
CHJIOBOE I10JI€ MOJIEKYJIBI 1 Ha €ro OCHOBE Kojela-
TENBHBIN CIIEKTp. M3 HaliIeHHBIX YaCTOT CTPOHJIACh
crarucTudeckas cymma Q|

Q.= =, (U(1-exp(-hv, / kT)))

W Yepe3 Hee BBIYUCISUINCH TEPMOAMHAMUYECKUE
byHKIMH 171 pa3HbIX Temmepatyp [5, 6]. Cnenyer
YUUTBIBATH, YTO OOJIBIINHCTBO KBAHTOBO-XHUMHUYeC-
KHX METOJIOB 3aBBIIIACT KOJieOaTeIbHbIC YaCTOTHI Ha
15-20%, HO Ha CTATUCTHYECKOW CyMME 3TO Mallo
otpaxkaercsi. Ha pucC. 1-4 npuBeneHsl paccunTan-
HblE TeMIIepaTypHbIE 3aBUCHUMOCTH JHTAJIBIINH,
TEIIOEMKOCTH U dHTponuu Monekynsl C, F,.. W3
pHC. 2 BUAHO, YTO TEIJIOEMKOCTh MPAKTUYECKH HE
3aBHCHUT OT KOH(POPMAaLUu U MOHOTOHHO PAacCTET C
TEMIIEPaTypol M HET HUKAKOr0 HaMeKa Ha CKauoK
wim nuk. B To xe Bpems rpaduku Ha puc. 1 moka-
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3BIBAIOT, YTO B PACCMOTPEHHOM HMHTEpPBAJIC TEMIIE-
patyp TepMbl KOH(OpPMEPOB He nepecekatoTcs. [lpu
OECKOHEYHO MEIIEHHOM HarpeBe B UCaIbHOM I10-
nMepe He OyieT HUKaKuX KOH(OpPMaIOHHBIX TIepe-
x070B. OJTHaKO B HE UJI€AJIbHOM MOJIUMEPE WU TTPU
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HEPaBHOBECHOM HarpeBe OYIyT WHAYIUPOBATHCS
nepexoibl. M3 paccunTaHHBIX SHTABITHA U SHTPOITUU
MOXKHO BBIYHCIIUTH CBOOOJHYIO dHepruto ['mboca.
Nmenno uzmeHnenue cBobomHol sHepruu ['mbOca
ofpeeNsieT HallpaBiICHUE PEBPAICHUS CUCTEMBI.
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K = Bk, T/h exp(-AG™RT),
AS = AH - TAS,

e T — abcomoTHas Temnepatypa; K, h —nocrosn-
ueie bonpumana u [Inanka; f — TpaHCMUCCHOHHBIH
kodddunuent (B < 1); AG™ — usmenenue cBo6oI-
HOU SHEPTUU B IepeXoHOM cocTosianu. Heobxoau-
MO YYUTBIBATh, YTO BCE TEPMOJUHAMUUYECKHUE pac-
YeThl, OCHOBAHHBIEC Ha KBAaHTOBOH TEOpUH, TPOBO-
JSATCSL TSl COCTOSTHUSI UACATBHOTO Ta3a, TOCKOJIBKY
JUTSL KOHJICHCUPOBAHHBIX (a3 Teopus He pa3padoTaHa.

Ha puc. 4 nmpuBeneHa TemnepatypHasi 3aBHCH-
MOCTb U3MEHEHUS CBOOOIHOM dHepruu ['nbbca amns
Tpex KOHPOPMEpPOB.

U3 puc. BunHO, uTo B nHTEpBaje 25-26 °C nps-
Mble AG mepecekaroTcs. OTo 03HAYaeT, YTO B ATOU
TOYKE CHUCTEMa HAaXOJWUTCSI B PABHOBECHUH MEXKIY
Tpemst KoH(popmanmsimu. [Ipu Gonee HU3KUX TeMITe-
paTypax npeobiaaaeT KoH(opMaIysi C TOPCHOHHBIM
yraom 60°, a mpu Gonee BricokuX — ¢ yriom 180°.
U3 puc. 1 BUAHO, YTO 3TOMY MEPEXOAY COOTBETCTBYET
TIOTJIOIEHHE SYHEPruy ~2 KKai/Molb. [Tuk Ha sxcrepu-
MEHTAIBHON KPUBOM 3aBHCHMOCTH TEIJIOGMKOCTH OT
TEMIIEPaTypbI 00YCIIOBIIEH UMEHHO 3THM TMOTJIOIICHAEM
SHEPTHH, CBA3aHHBIM C KOH(POPMAITMOHHBIM TIEPEXOIIOM.
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Pe3ome

I'n66cThIH epkin snepruscel 300 K remnepaTypacs! mama-
CBIHJIa YUICYACH apThIK TYpakThl KoH(popMmep ymiH Oiprei
eKeH/Iiri KBaHTMEXaHHKaJIbIK Heri3/ieri ecenteH kopinres. JKouty
CHIMBIM/IBUIBIFBI aFBICHI OCBI HYKTeJEe KOH(GOPMALMSIIBIK OTY-
MeH Gepinesi.

Summary

It is shown that on the basis of the quantum-mechanical
calculations Gibb’s free energies are the same for three most
stable conformers in the neighbourhood of 300 L temperature.
The jump of the heat capacity is caused by conformational
transition in this point.

Hocmynuaa 3.05.07e.

A. E. JABJIETOB

IQJIEMEHTAPHASA TEOPUSA IEPEHOPMHNPOBKH
B3AUMOJENCTBUSA YACTHUIL B ®U3UKE I1JIA3MBI

(Ilpedcmasnena akaoemuxom HAH PK ®. b. Baumbemogvim)

[pemtoxeHa 3eMeHTapHAasE TEOPUsl TEPEHOPMHUPOBKH B3aMMOICIHCTBHS YaCTHI] B TJIa3MEHHONOIOOHOH cpejie,
OCHOBaHHAs Ha MPOCTHIX PaBHOBECHBIX CBOIMCTBAX (DYHKIIMU pacrpeneiIeHus u, TAaKUM 00pa3oM, MOITydeHO 0000IIeH-
Hoe ypaBHeHHe Bonbrmana—IlyaccoHa uist MOTEHIMATBHOM SHEPTUH B3aMMOICHCTBHS JIBYX YacCTHI B TIPUCYTCTBUH

TPETHEM.

Haumnas ¢ cepeauapl XX Beka mpobieMa ocy-
LIECTBJICHUS YIPABIISIEMOI0 TEPMOSAEPHOIO CHHTE-
3a CTUMYJIUpPOBaja pa3BUTHE JIa3MEHHBIX HCCIIENO-
BaHUU 110 BCEM BO3MOXHBIM HarnpaBieHUsIM. bouio
00HapYKEHO, YTO IJ1a3Ma 00nagaeT psiioM yHUKAb-
HBIX CBOWCTB, MO3BOJISIIOLIMX CUMTATH €€ HOBBIM,
YeTBEPTHIM COCTOSHHEM BeIIeCTBa. JTa 0coOeH-
HOCTB 00YCIJIOBJIEHA 3JIEKTPOMAarHUTHBIM B3aUMOJIeH -
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CTBHEM MEX/y YaCTULIAMH [UIa3Mbl, UMEIOILIEM JIaJIb-
HOJEWCTBYIOIIMI XapaKTep, BCIEACTBUE YEro MoBe-
JIEHUE CUCTEMbI HOCUT SIPKO BBIPa)KEHHBIN KOJUIEK-
TUBHBIN xapakTep. CIMIIKOM MEAJIeHHOE yObIBaHHE
KyJIOHOBCKOM CHJIBI C PACCTOSIHUEM MEXy B3aUMO-
JEUCTBYIOIIMMH YAaCTULIAMU IPUBOIUT K TOMY, YTO
TEOPETHYECKOE OMHCAHME IIa3Mbl KaK COCTOSHHS
MOHU30BaHHOTO ra3a He MOXKET OBITh OCHOBAHO Ha



