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OHUAH XAPAKTEP.11CTI1KA PA130W 

AKTyaJI:bHOCTb rrpo6JieMH. ~aaoBHe npeBP81J.\eHIDI TKrra nopsi.ll;oK-
6ecnop.l!,lloK, c:BRaaHHble c TellJIOBHM BP81J.\aTeJibHblM K TpB.Hc.muzyroHHblM 
(,IU1i.[xpy3HOHHHM) ,IlBIDKeIDieM aTOMOB, KOHOB, MOJieKyJI npe,UCTB.BJIIilOT 
co6oli WKpOKO pacnpOCTpaHeHHOe RBJieHKe, Ha6Jlll,Il;aeMoe B Ca.MHX pa3-

H006pa3HHX MaTepKaJiax. 3TO MoryT 6HTb KaK TBep.nue paCTBOPH Me­
TaJIJIOB, TaK H opraHK'IeCKKe KPHCTaJIJIH. Po,nCTBeHHHe RM RBJieHKH 

rrpoHCXO~T K B TepMOTpOITHHX JKH.I(KHX KpHCTaJIJiax. IlOpsi.IJ;OK B pacno­
JIO~eHHH qacTKI{ OKa3HBaeT 60JibWOe BJIKRHHe Ha cpH3HqecKHe CBOHCTBa 
KOH,ll;eHCKpoBaHHHX TeJI. Ilpl'I ynop.lf,l.l.O'ieIDrn CHJibHO l'I3MeHRIOTCR Mexa­
HH'ieCKHe, MarHHTHHe, OllTH'ieCKHe H MHOrHe ,npyrne CBOHCTBa. Yno­
psi.ll;O'ieHHe B.Ji.IDieT TaKJKe Ha psi.ll; iPH3HKO-XHMH'ieCKHX nponeccoB B 
xpncTaJIJiax. KpoMe Toro, rrepe~o~ a yrropsi.ll;o'ieHHyIO cpaay RBJIRIOTCR 
qacThIO oomeli rrpo6JieMH cpaaoBHX rrepexo.noa BToporo po.na n KpHTH­
qecKHX TO'ieK liG(nKOCTeH - HaH60Jiee HHTepeCHOH H3 .no CHX nop He 
pernemrnx ITOJIHOCTblO 3~aq q1H3HKU KOH,ll;eHCHpOBaHHoro COCTORHIDI. 
Il03TOMY ~,aaoBHe rrepexo.nH 3TOro TKna RBJIRIOTCJI o6~eKTOM npHCTaJib­
Horo BHHMaHHR OOJibillOro Kpyra cnel{HaJIHCTOB. 

Il peayJibTaTe ~aoBoro nepexo.na Heyrropsi.ll;o'le~ KPHCTaJIJI 
TepReT CBOIO o.nHopo,nHOCTb, KOTOpaJI MO~eT 3aKJIIO'iaTbCJI B rrepepacrr­
pe,neJieHKH aTOMOB B MeTaJIJIK'ieOKKX CllJiaBaX KJIH B03HHKHOBeHHK 
rrpe.nrro'iTHTeJibHHX opneHTal{HH, KOHcpopMal{HH, IT03Kl{HH l{eHTPOB TR­
~eCTH MOJieKyJI B MOJieKyJIRpHHX K ~KHX KpKCTaJIJiax. O.nHaKo, .n~e 
B ITOJIHOCTblO HeyITOpsi.ll;Ol!eHHOM COCTORHHH, Kor.na KOHI{eHTpaIJ;KH pacT­
Bopa HJIK BepORTHOCTb ,naHHoro COCTORHIDI MOJieKyJIH ITOCTORHHa BO 
BCeM OO~eMe, KpHCTaJIJI He RBJIReTCR BITOJIHe O,UHOpO~HM. B HeM, KaK 

rrpaBKJio, KMeIOTCR ,noBoJI:oHo aHa'iKTeJibHble rrapHHe Koppe.IIlll{HH - OJIIDK­
HHli IIOpsi.ll;OK, KOTOPHH xapaKTepxayeT rrpeHMYmeCTBeHHOe pacrrpe,neJie­
HHe aTOMOB O.IJ:Horo K3 KOMITOHeHT B6JIH3K aTOMOB .npyroro KOMITOHeHTa 
rum B3a.HMHYJO opzeHTanHIO c:-ce.n1rnx MoJieKyJr. ITpo6JieMa OJIKlK!ie:r:o rro­
PR,UKa yEe Ml. ro JieT 3aHHMaeT ~oe MeCTO B HCCJie,UOBaHKH Heyrro­
PR,UO'ieHHHX c1'. 'TeM. Eea yqeTa 3Toro siixJ:1eKTa B p.IJ,lle CJIY'iaeB He­
BOSMOJKHo .l1HTepnpeTHpoBaTb ua6JI10,naeMh1e K3MeHeHKR: ipJ43Kl!eCKKX xa­
paKTepKCTHK HJIH IOHRTb KX noBPI(eHHe B KPKTITTecxoii o6JiaCTH. IIpK­
cyTCTBHe OJIKJKHer , nop.IJ,llKa PBJmeTCR npRMHM CJie,ncTBKeM Mellt'IaCTK'i­
HHX B3aKMO,neMC'l'.:H1ii. TI03TOMy '· ", MCCJie,UOBB.HHe MOlteT 6HTb HCIIOJib-
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30BaHO JI! ~JUI BWICHeHlUI rrpHpO~H MelKB.TOMHHX(MeltMOAeKyJUipHl:IX) CH.JI, 

KOTOpHe, B CBOID oqepe~b, onpe~eJISlllT 60~bill~ qacTb ~H3JIIqecKHX 
CBOHCTB KO~eHCHpOBaHHl:ilX cpe~. 

CoBpeMeHHHe no~o~H K peweHHro 3TOH npo6AeMH B cMa:sax, oc­

HOBaHHHe Ha 3AeK~POHHOH TeOpHH, llO-CY111eCTBy, TO~KO Ha'IJIIHaDT 

pasBHBaTbCH. PacqeTH sqxpeKTOB 6JIIDKHero opHeHT8.J.zy!OHHoro(KoH~op­

MarzyrOHHoro) TIOpSI.n;Ka Ha OCHOBe "nepB!il npHHIUmOB" H He npe~npH­
HHM~Cb. 'B CBJ'i3R c 3THM B TeopeTJIIqecKOM H3~eirn:H KOppe.Jim.tHH 

OCHOB~ po~ :lll'paDT CTaTRCTRKO-TepMO,Il;HHaMH'IeCKHe MeTo~H pacqe­

Ta. XoTH H cTporoe perneHHe 3a.I(aqJII ~soBoro nep1;;xo~a THrra nopSI­
.n;oK-6ecnopSI.n;oK TIOKa He y.n;~OCb llOJIY'IBTb, B HaCTO.Filllee Bpewr HMe­

IDTCH HeCKO~KO o6merrpHHHTl:IX npR6.muteHHHX TeopHil.(MeTO~H EeTe -

IlaHe~ca, KHpKBy.n;a, KBa3HXHMl!'lecKoro paBHOBecHH, BapnarzyrH KJiac­

TepoB H ,Iijl.), KOTOpHe TI03BOJUIIDT OTIHCHBaTb KOppeJJ.fllUl'.ID qacTH~ B 
paMKaX Mo.n;eJm H3HHra. BMecTe c TeM, aTH TeopRH o:5Aa.I(aIDT pSI.n;OM 

Tpy.n;Ho ycTpaHHMHX He.n;ocTaTKOB : ~aIDT HeBepHHe pe3/AbTaTH B6JIH3JII 

ToqeK ~30BHX nepexo~OB H llpR HJII3KHX TeMTiepaTypax, HCllOAb3YIDT 

npH6JIHllteHHe B3aRM0~0HCTBHH 6AHJKafuuHX coce~eH, ~eAaIDT anpHOpHhle 

npe~rroAoEeHHH o CTPYKTYPe yrropSI.n;oqeHHon ~3H, npRro~HH ~JUI OpH­

CaHHH ~30Bl:IX nepexo~OB TIOpSI.n;OK-6ecnopSI.n;oK B orpaHHqe_HHl:IX THTiax 
KpRCT~qecKHX perneTOK. KpoMe Toro, o6uqHo R3 paCCMOTpeHHH BH­

lla,I(aIDT MHoroKoMIToHeHTHHe(He6HHapHHe) pacTBopu. Hs MesoMopifJHHX 

CHCTeM aqxpeKTH 6.mutHero riopSI.n;Ka IlO~po6Ho H3~eHH B HeMaTJIIqecKHX 

.lm,IUUIX KPHCT~ax(HJKK). CooTBeTCTBYklllJIIe TeopnH IIOCTpoeHH Ha oc­

HOBe JKa3aHHHX BHll!e CTaTHCT~ecKHX MeTO,Il;OB pacqeTa. B ~eiflopMH­

pOBaHHHX HJKK, B XOAeCTepHKax li CMeKTHKax, r.n;e KOppe~ MO~e­

KY~ HOCHT 60Ree CAOlltlfHM xapaKTep, aqxpeKTH 6JIHJKHero TIOpSI.n;Ka H3Y­

qeJill HeCpaBH0HHO xyxe. qTO lite KacaeTCH o.n;HOKOMIIOHeHTHNX MOReKy­

JUIPHHX KPHCT~OB H, oco6eHHO, opraJm:qecKHx CMelllaHHHX KpHCT~­

ROB, TO TeopHH 6JmlltHero TIOpSI.n;Ka B 3TJIIX CliCTeMax Haxo~HTCH B CBO-

. e~ Haq~HOH CTa,I(HH, XOTH HHTepec K opraaJIIqecKHM TBep.n;HM paCTBO­

paM, KaK K MaTepH~aM c oco6HMH CBOHCTBaMH, BCe BpeMH B03pacTaeT. 

Y'IRTli!BaH Bee 3TR o6cToHTe~cTBa, npe~cTawmeTCH aKTY~HHM 
BHTIO~elll!e KO~eKca TeopeTHqecKHX RCC~e.n;oBaHHtt TIO TIORCKy, pa3-

pa6oTKe, pa3BHT11Ill R ycoBeprneHCTBOBaHKil MO.n;eRett H MeTO~OB CT8TRC­

THKO-TepMO,ItRHB.MHqecKoro pacqeTa ~~Hero R 6JIIDEHero no~ B 

TBep,IO:LX paCTBOpax MeT~OB H opraHRqecKHX coe.n;RHeHJtii, MOReKyJIB:p-• 
HUX H JIW,IUOOC KpHCT~OB. 
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UeRb pa6oTH. Paspa6oTKa sqxpeKTHBHHA .;1eTo.n;oB CTaTHCTHKo-Tep­

MO~HHaMRqeCRoro pacqeTa paBHOBeCHHX CBORCTB HeynopSI.n;oqeHHHX op­

raHHqecKHX TBep.n;mr. paCTBOpOB, ynopR,no'IIrnamuuCH CMaBOB, HeMa­

TH'leCKRX ' XOAeCTepH'leCIWX, CMeKTHqecKRX THrra A lKH~KHX KPHCT~­
AOB, MOAeKyJUipHl:IX KpHCT~OB c ~eTOM -aqxpeKTOB KOppe~. 

HayqHaR HOBH3Ha pa6oTH saKJiroqaeTCH : 

- B rrpe~AOllteHJIIH e~HHon CTaTHCTH'leCKOil. MO.n;eJIH .n;J¥I CHCTeM c Il03R­

~OHHHM( K00p~RH8.J.zy!OHHHM), opHeHT8.J.zy!OHHHM, KOH~pM8.J.zy!OHHHM 6ec­

TIOpSI.n;KOM H ee llpHMeHeHHH R CMelllaHHHM KpHCT~B.M. O~HOKOMTIOHeHT­

HHM MOAeKyRSipHHM H lKR.n;KHM KpHCT~aM; B pa3BHTRH TepMO~HHaMH­
qecKOH TeOpHH B03MY1110HR:il.(TTB) ~JUI 3TOH Mo.n;eJIH; 

- B llpHMeHeHRH MeTO,Il;OB .n;HarpaMMHoli TeXHHKH .n;JUI BH'IRCReHHH CB0-

60.n;HOH 3HeprHH yrropSI.n;oqJIIBaKJUerocH CMaBa; B BH.n;e~eHRH H CyMMH­

POBaHHH KJiacca KOAb~eBHX ~Harpa.MM, OTBeqaJ(JltKX 3a a<p:fleKTH 6.IIEllt­

Hero nopH.n;Ka B6AR3R TeMITepaTypH ~asoBoro nepexo~a nopSI.n;oK-6ec­
nopR,11,oK; B llOCTpoeHHH CTaTHcniqecKOH TeOpl'IH ynopSI.n;oqeHHH c y'le­

TOM KoppeJJR~H aTOMOB B CMaBaX c IlpOH3BOJibHHM COCTaBOM, CTPYK­
Typoli, qHCJIOM KOMllOHeHTOB H rrpR B3aRMOAeliCTBHH B ~:ro60M qJIIc~e 

KOOp~HHa~OHHHX ~ep; 

- B llOCTpoeHHH CaMOCOr~acoBaHHOli TeopRH noc~e~OBaTeJibHl:IX cpaso­

BHX npeBp8JlleHHH TRTia TIOpSI.n;OK-6ecrropH.n;OK B opraH~eCKHX MaCTH­

qecKHX KPHCT~ax c ,Il;HCKpeTHHMli opHeHT8.J.zyIHMH MOReKyR; 

- B o6~HCHeHHH peHTreHOCTPYKTYPHHX ~aHHHX no ~30BOMY rrepexo.ny 

B IIJiaCTH'leCKOM KPRCT~e a,I(aMaHTaHa, B npe~~olKeHHR U3HHrOBCKOH 

MO~eJIH .n;AH orrncaHHJI qiasoBoro nepexo.n;a B aTOM KpHCT~e; 

- B llOCTpoem.ni CTaTHCTHqecKoli TeopH.11 opHeHT8.J.zy!OHHO-II03i;mROHHOro 

dJmJKHero nopH.n;Ka B HeynopH.n;o'leHHHX opraHHqecKRX TBep.n;HX pacTBo­

pax, oco6eHHOCTbID KOTOpHX RBJIB:eTCH TO, qTo IIpHMeCHHe MOReKyRH B 

MaTpHqffOM KPHCTa.JI.Jie MOryT 6HTb pacnpe.n;eJieH!i! KaK TIO pa3RHqHHM 
Il03H~, TaK R opHeHTa~; 

- B pa3BHTRH TTB ~JIB y'leTa Koppe~H MOAeKy~ B HeMaTHqecKRX, 

xoAecTepuqecKRX, cMeKTuqecKRX A lKR.n;KHX KpHCTa.JI.Jiax; B cyMMHpoBa­

HHH KOAbUeBHX .n;RarpaMM, B03HHKaKI!UDC B pa3~0JKeHHH CB060,Il;HOH SHep­
rHH ~JIB STHX CRCTeM; 

- B IlOCTpoeHHH MHKPOCKOTIH'leCROH TeopRH MO.nyJieli ~paHKa yrrpyro­

.n;e~opMHpoBaHHoro IIJKK H rnara XOJieCTepHqecKOH CITRpaAH c ~eTOM 

KOppeJIB~H H rrpli npOH3BOJihHOH ifx>yMe IlOTeH~~a M0lllMOAeK.fRSipHOro 
B3aRMO,Il;eHCTBM; 
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- B IIOJIY'leHHH pa3JIOl!teHH.II JIOTeHI:(IIana MelliMOJieKy.lI.flpHoro B3aHMO­
.rr.eliOTBH.II B IlpH6JIHJKeHHH aTOM-aTOM IIOTeHI:(IIaJIOB IIO BpaJ!jaTeJibHI:lM 

mrnap1mHTaM IIPJi JIPOH3BOJibHOM paccTO.HHHH MelK,ll;y u;eRTpaMR T.Hl!teCTH 

MOJieKyJI; B JIPHMeHeHHH aTOM-aTOMHOH cxeMH pac'le,Ta K OIIBCa.HHJO it;a-
30Boro IIepexo.rr.a H1KK - ~30TpOIIHa.fI lKll,Il;KOCTb(illK). 

Hay'!Ha.fI H' npaKTH'!eCKa.fI geHHOCTb pa6oTh! aaKJIIOTiaeTcH B c~op­
MYJIRPOBaHHH e.ii;irnoli Mo.rr.e.riH ,JJ.JIJI ormcamm ipaaoBHX nepexo.rr.oB B Ma­
Tep:aanax c B8CbMa rnHpOKHM CJieRTpOM npaKTH'!8CKOro npHMeHeHH.II H 

ee HCIIOJib30BaHHH ,JJ.JI.fl IIOJIY'l8HH.II HOBOH MH~OpMaI(RH 0 .CB.II3M ~H3M­
·qeCKHX CBOHCTB c sJieKTPOHHOR, KPHCTaJIJiorpa4JHTieCROli, .rr.e~eRTHOH 
H .rr.p. CTPYRTYPOli. PaapaooTaH~Hli cHcTeMaTHTiecRHli IIo.rr.xo.rr. R npo6-
JieMe 6JIIDKHero nop.H,JJ.Ka no3BOJI.fleT Haxo,JJ.HTI> 3aKoH0MepROCTH, e.rr.HHHe 

,JJ.JI.fl orrpe.rr.eJieHHOro KJiacca ~H3H'!8CKHX o6~eKTOB H HCCJI8,JJ.OBaTb .rr.a­

Jiee oco6eHHOCTH nOB8,JJ.8HHR, CJI8JJ:HWH'!8CRH8 ,JJ.JI.fl Toro HJIH HHOro 

KOHRpeTHOro BemecTBa B orrpe.rr.eJieHHOM COCTO.IIHHH. Pa3BHTH8 B paM­

Rax 3TOro rro.rr.xo.rr.a M8TO,JJ.H pactieTa Il03BOJI.fllOT pa,n:HKallbHO COKpaTHTh 

o6~eM BH'!MCJieHliH H B T8XHH'!8CKH JIPOCTOH ~pMe ITOJIY'lHTh pe3yJib­
TaTH, CB.H3aHHHe c 3aTpaTOH 3Ha'!HT8JibHOro Tpy.rr.a B OOH'!HOH M8TO­

,JJ.HR8 pactieTa. IlpHM8H8HH8 pa3JIOl!t8HHR M8lKMOJI8Ry.impHoro ITOT8HJJ;RaJia 

B rrpH6JIRJKeHHH aTOM-aTOM JIOT8HJJ;liaJIOB Il03BOJI.fl8T HCCJI8,JJ.OBaTI> MaR­
pOCKOIIB'I8CID!8 CBOHCTBa :JK11,JJ.RHX Ji! opraHli'I8CKHX RpliICTa.J!JIOB Ha ypoB­

.He paCCMOTpeHM peaJibHOro CTpoemm MOJI8RYJI Ji! rrpoBO.IJ;HTh paC'!8T!i!' 

B pa.MRa.X BH6paHHoli Mo,JJ.eJIH. OlKll,Il;aeTc.rr, TITO rrpHMeHeHMe 6HrroJI.HpHo­

ro pa3JIOl!t8HIDI ITO c~epli1'!8CKHM ~YHKUR.IIM MOl!t8T 3Ha'!HT8JII>HO CORpa­

THTb BpeM.H paC'!8TOB Ha 8BM no cxeMe aTOM-aTOM IlOT8HJJ;RaJIOB JIPH 
Il0HCR8 B3aHMHOll OITTHMaJibHOH opHeHTaUHH 6JIH3RO paCJIOJIOl!t8HHHX Me-

30~8HHHX MOJI8KYJI H BH'IHCJI8H.l1M 8HeprHli perneTOK opraHH'!8CKJiIX KPliIC­

Ta.JIJIOB B pOTaI(ROHHO-RpHCTaJIJ!H'I8CROM( ITJiaCTI<!'!8CKOM) COC'l'O.IIHHM, 

0CHOBHl:l8 IlOJIOlK8HIDI, BH.HOCHMH8 Ha 3alUHTY : 

I. HOBH8 M8TO,JJ.H CTaTHCTHKO-TepMO,JJ.Ji!HaMJII'I8CKOro OTIHCaHIDI 

ifia30BHX rrpeBpaJ!jeHHH H acP:JieRTOB ,JJ.aJibHero H OJIM.Jn!ero ITOp.H,JJ.Ra B 

KpHCTa.JIJIJII'I8CKHX H lKH,JJ.ROKPHCTaJLJIH'!8CRJIIX CHCT8Max . c n03MlUIOHHOH, 

opHeHTaI(ROHHoli, KOHWOPMaI(ROHHoli pa3yrrop1I,I1o'IeHHOCTI>JO. 
·2. PesyJibTaTH CTaTHCTHRO-TepMO,JJ.HHaMH'!8CROro pactieTa CBo6o.rr.­

HOH aHeprHH' rrapaMeTpOB ,IlaJibHero H 6JIJ1lKHero JIOp.II,l(Ra. T8Mrrepairyp • 

ifia30BllX rrepexo.n;oB, .upyr:ra:x T8pMO,JJ.HHaMH'!8CKHX xapaKT8pllCTHR, T8M­

rrepazypHoi'i: 3aBHCHMOCTH MO,JJ.yJiei'i: ~paHKa H rnara crnrpaJIH xoJiec~epu­
Ka, TeopeTHKo-rpyrrnoBoro aHaJIHaa OT,JJ.BJII>Hh!X yrrop1I,I10TIHBa!OO\HXCH 
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CTPYRTYP. HCCJie,JJ.oBaHHe BJIH.HHR!l scecTOJ?OHHero .uaBJieHH.II' H ROHUeH­
TpaUHH '!aCTHU Ha fPa30BH8 rrepexo.rr.H rro:PJI.lioR-6ecrrop1I,IIOR, TIOCTpoe­

HHe Cjia30BHX .rr.narpaMM B KOHKP8THHX CliICTeMax ynop.H,JJ.O'!liBaxllU!XGJl 

CITJiaBOB, H8YITOp.II.IlO'I8HHHX opraHH'!8CRHX TB8p,Il.HX paCTBOpOB·C JIPH­
M8CbJO, B JIJiaCTH'I8CRHX KpHCTaJIJiax c TeTpa&,IlpH'I8CKHMH MOJieKyJiaMH, 

B HeMaTH'!8CKHX, ~OJI8CTep~'I8CKHX, CM8KTH'!8CKHX A' lKM.IllGIX RpHCTa.JI-

J1ax. 
. I 

3. HOBHH crroc.06 pasJioJKeHIDI rroTeHu;Ha..na MeiKMOJieKyJIHpHoro 

B3aJiMO.D;8HCTBIDI no BpaJ!jaTeJibHl:IM HHBapKaHTa.M B llpH6JmlK8HHH aTOM­
aTOMHHX ilOTeHUHaJil>Hh!X irorllKUitii;pe3yJII>TaTH BH'!HCJI8HliH Ha 3BM rrap­

HOM JIOT8HI(HaJibHOM &HeprHH MOJ18KYJI no hpe,JJ.JIOlK8HHOH M8TO,JJ.HR8 pac­

'IeTa. 
Anpo6a.grui: pa6oTH.MaTepHanH ,JJ.HccepTaJJ;HH .IlOKJIB,n:HBaJIHCb Ha 

TI - Ylll BceCOl03HHX CHMil03HJMax no M8lKMOJI8KYJI.flPHOMY B3aHMO,JJ.8HCT­
BHIO H ROH~OpM~ MOJieKyJI(BoJII'orpa,n:, I974r',; IlyllUIHO, 1976, 

1986 rr.; EaKy, I978r.; A.JrMa-ATa, I980r.; BHJI:&Hl\)C, I982r.; Ho­

BOCH6MpCK, I990r. ) ; Ha IY - YI BcecOK>3HHX mimliepeHJJ;HHX no .l!Gi,JJ.­

KHM KpHCTaJIJiaM H HX npaKTH'!eCKOMY HCITOJib30BaHH!O(MBaHOBO, 1977, 

I985rr.; tfepHHroB, I988r.); Ha Il(CoJIHetIHHH 6eper, Eo.lII'apH.H, 
1977r.), IY(T6HJIRCK, I98Ir.), Y(O.rr.ecca, I983r.) MeJK,eyHapo,JJ.HHX 

ROHiflepeHu;rui:i COUCTpaH no lKll,Il;RHM KpHCTaJIJiaM; Ha I(C~ep,JJ.JIOBCR, 

I98Ir.) H IY(IlymYJ:HO, I984r.) pa6oTIHX coBelllaHHRX "Jlill.IlKOKpHcTaJI­

JIM'IecRoe COCTOHHHe B 6IWJIOrH'I8CKHX CHCT8Max H HX MO,JJ.eJI.HX" ' Ha 

ill Pecrry6JIHKaHCKoM coBemaHHH no ynop.H,JJ.otieHHIO aToMoB K ero BJIJllJ'[­
HHro Ha CBOHCTBa CITJiaBOB(KHeB, I969r.); Ha I KO~cpepeHI.UIH MOJIO­

,!(hIX y'leHHX EI'Y(EpeBau, I970r.);. Ha Bceco103HOM uaY'!HO-Texm~'lec­

ROM COBemaHHH 110 B3aI'!MO.Il8HCTBHJO Jia3epHoro .H3JIY'I8HH.II c lKll,Il;KKMH 

KpHCTaJIJiaMH(,l.LIDOOKa.H, I978r.); Ha YI BcecoroaHOM pa6o'IeM ceMHHa­

pe no M8lKMOJI8KYJI.HPqOMY B3aHMO,JJ.8MCTBHJO H ROHcpopMaJJ;R.HM MOJI8RYJI 

(IlYIJ.(MHo, I98Ir.); Ha Bceco103HoM coBemaHHH-ceMHHape "HeKJiaccJ1I­

'Iecm;i:e KpllCTaJIJihl" ( CeBaH, I982r.) ; Ha IY BcecorosHoM COB8J.llaHHH 

no opraHHTiecRoli RpHCTaTJJIOXHMHH(3BeHHropo.n;, I984r.); Ha CoBema­

mm "Crrnpa.nr,HHe cTpyKT.YPll. B ..m,IJ.KHX KplilCWJIJia.x"(tfepHHroB, I984r); 
ria nay'!Hb!X cecc:a.R:x npoqceccopc:Ko-npeno.rr.aBaTeJibCKoro ·cocTaBa (flH-
311Tiecrwro q:aKyJII>Tern EI'Y(I97I - I986rr.); Ha Hay'IHHX ceMHHapax 
HH30C PAfI, l1JK PAfi, B ,n:pyrnx opramrnaJJ;H.Hx. 

IIy6JIH1<aJJ;HJ11.0cHoBHHe MaTeprraJIH .n;nccepTaJJ;RH orry6JIHROBa•rn B 

24 ne'!aTHHX paCioTax ll B '.l'83llcax YKa.3aHHHX BHlli8 KOHiflepeHD;HH, . 
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rrpe.n;cTaBJieHHHX B a.BTope~epaTe. 
06~eM n CTPYKTYPa pa6oTH. 
n nccepTa.IijU[ H3JIO~eHa Ha 245 HYM8POBaHH!U: CTpaH~ax, co.n;ep-

JKRT I8 p11cyHKOB H 9 Ta6JIHu;. 
CocTOHT H3 ~Be.n;eIIHli, IIRTR r Jia B, 3aKJIJOqeHIDI, rrpl1.Jlo~eHIDI n 

crrn:c1<a JIHirepa TypH, BMJ0qa1001ero 282 HaRMeHoBamm •. 

OCHOBllOE CO,JlEPJKAffi1E PAEO'.IH 

Bo BB888lIBH o60CHOBaHa aKTYaJibHOCTb rrpo6JieMhl, C~OPMYJIHPOBa­
Ha u;eJ!b 11ccJie,n;oBamm, .n;a.HO pacrrpe.n;eJieIIBe MaTepnaJia no rJia.BaM, 

rrpHBe.n;eHH OCHOBHlie llOJIOJKeHIDI, BHHOCHMHe Ha 3a!UHTy. 
B rrepBoil rJiaBe .n;11ccepTau:Hli paccMaTpliBaJOTC.H HBJieHlifl, KO TOpHe 

rrpe.n;CT8.BJI.lIJOT co6oil if?a30BH8 rrep~XO,IUil THITa ITOpH,UOK-6ecrropH,UOK. B 
§ I OllliCaHH oco6eHHOCTH CTpyi<Typ c Il03HUJWHHHM, op1rnHTau;ROHHHM, 
ROHilioPMar:tliOHHHM 6ecnopH,UKOM. B ~ 2 .n;aeTC.H KpaTRliH o63op pe3yJib­
TaTOB, rro~eHHHX F CTaTHCTHKO-TepMO,ll;HHaMRqecKOtt TeopHH o.n;Hopo.n;­
HO HeynopH,UoqeHHb!X CHCTeM. IloKa38.HO, qTo flBJieHY!H yno,pF~oqeIDUI B 
CTOJib pa3JIHqHHX CHCTeMax, KaKliMii HB.JI!fJOTC.H MeTaJLJIHqecRHe TBep.n;He 

paCTBOpH HJIH lG!)J;J<He KpHCTaJIJIH, ~OIYT 6HTb orrn:ca.HH ITP?CTOM CTa­
TRCTHqecKOil MO,D;eJIOJO, .HBJIHJ001eHCH o~o6meHHeM o6WIHOH MO)leJIH i'3HHra 
( "cmrn" B TaKoil MO,D;eJIH Ha KB.l\I{OM Y3JI8 pemeTKH MOJKeT llaJCO)lHTbC.H_ 
B HeCKOJibl<HX )lHCKpeTHID'. 'H.Jrn HenpepHBHNX COCTO.HHMX.). B § 3 ;rpe.n:­
JIO~eH .n;narpaMl'..mm:i M8TO,ll; ormcaHH.H TepMO)lHH8JIMqecKHX CBOfiCTB o6-
o6meHHO:!l MO,D;eJIR Yl3HHra. :.1eTO)l pacqeTa OCHOBaH HS. pa3JIOJKemm CB0-
60,D;HO:!l ::rneprmi: B ceMHMHBapHMTFNil pH,r:; ( ').,_ -. a~":;:-:i:,,{e.•rne) 1IO e;Te~ 

rreWIM MHoroqacTnqHoro raMH:JioTOHliaHa v. H3o6raxeHnn R Bn,,~e nnar­
pa.MM B03HMKaDUHX .IpH STOM CJiaraeMHX. I!OJJY'leHH r f>fBHe qeThlpe IIO­
rrpaBKH K CB060)lHOtt sHeprHH o6o6meHHOil MO,ll;8JIH V3RHia B rrpn6JIHJKP,­
H~H CaMocorJiacoBaHHoro rro.Jifl. ITo.n;qepKHYTO, qTo B6Jlll8H ToqKn ~a3o­
Boro rrepexo.n;a BToporo po.n;a :!Lnt rrepBo~o po.n;a; 6JIHSK0ro K rrepeXO.JIY 
BToporo po.n;a, Kor.n;a KOppe.JI.HI(HOHHHe .nJillHH C'l'aHOB.HTC.fi Heorpmrn:qeH­
BO 6oJ1bum:MH, yqeT KOHeqHoro qncJia Roppe;urrzy.:oHHhlX rrorrpaBoK .HBJI.HeT­
CJl He,D;OCTaToqHHM. B STOH CHTyarnrn '.A,-pa3JIOJKeRPe MOEeT CJIYlKHTb 
HCXO.n;HHM rryHKTOM .n;Jiff rrpOB8)18HIDI neperpyrnrnpOBOK .n;1mrpaMM B COOT­
BeTCTIDU! c pemaeMo:!l 3a,naqefL Lo1<aaaHo, qTo 3tl sQ!'eK'l'H 6Jrnmero • 
llOpsl.n;lt8., B Henocpe~CTBeHHoR 0JIH30CTH OT K~HT~qec~oli 06EaCTK, 
;repBoM llpHOJIUemm OTBei:ranT Tai< Has1rnaewe l{OJIOIJ;eB!:ie ~1mrpa.MMH 

- 9 

(rrpocTHe rroJIHrOHH). Ilo~eH o6mnli qJI8H, OTBeqaJOOlllli KOJ1bll;8BOH 

,D;HarpaMMe n-ro IlOp.H,n;Ka. 
Bo BTOpoH r.rraBe rrpe.n;JIOJKeHa CTaTHCTR'l8CKBJ'l Teop:wr yrrop.H.n;oqe-

HH.H .B TBep~HX paCTBOpax M8TaJIJIOB c yqeTOM KoppeJIHIJ;HH aTOMOB. Me­
TO,ll; pacqeTa CBOOO,D;HOH SHeprHH OCHOBall, c O~HOH CTOpoHbl, Ha rrpH­
MeHeHHH TTB, pa3BHTOH B nepBoli rJia.Be, c )ij)yroli - Ha HcnoJU.soBa­
HHH rrpe.n;cTaBJieHIDI o.n;HoqacTR'lHOH BepoHTHOCTR 3arroJIHeHIDI Y3JIOB 
KPHCT8JLJIB'I8CROM pemeTKH aTOMall'!H pa3HOro copTa B BH,D;e cyrrepIT03H­
u;RH CTaTHqeCKHX BOEH KOHn8HTpau;IU!( A.r. XaqaTyp.HH, 1974 ). 

B § I pa3BRT .n;narpaMMHblli MeTo.n; paci:reTa cBo6o.n;Ho~ sHeprHH 

yrropH,UoqnBa~eroc.H 6HHapHoro CITJIB.Ba 38.MemeHIDI HJIH BHe.n;peHHH, 
crrpaBe,D;.IDIBHM ,D;Jlfl CHCTeM c rrpoH3BOEbHHM pa,n:nycoM M8lltaTOMHoro 
B3aRM0~8MCTBRI! H c rrpoH3BOJibHHM paCilOEOJK8HH8M Y3JIOB KpHCTa.JIJJ:H­
qecKOH pemeTRH. CqJOPMYJlll:POBaHhl IlpaBHJia ~narpa.MMHOH T8XHHl<H ,D;Jlfl 
BhlqHCE8HH.H BKJia,na pasJIHqHhlX c.rraraeMHX, BXO~.ffillHX B CB06o.n;HyJO 
sHeprHD. Oco6eHHOCTbJO pasBHTOH 3,n;ech ,n;HarpaMMHoli TeXHHKH, no 
cpaBH8HHID c 8.HaJIOrHqHJ:lMH rro.n;xo.n;aMH: ,IVIH H3HHrOBCKillC qieppoMarHeTH­
KOB .HBJI.H8TC.fi TO, qTo H3-3a rrpou;e.n;ypH ycpe.n;HeHIDI rrpH qJHKCHpoBaH.• 
HOM qncJie i:racTHU: B A -pa3JIOJKeHHH B03HHKa.JOT HeCBR:3!1He CJiarae­
MHe. Ileper,Pyrrrrn:poBKa HeCB.fi3HNX cEaraeMHX rrpHBO.n;HT K .n;narpaMMaM 
HOBOro THila B MO,ll;8Jlli l13HHra(TaR Ha3HBaeMHe "rryHKTHpHble" ~HarpaM­
MH), KOTOphle ,D;a.JOT BMa.n; rrpH pacqeTe TepMO,ll;HHa.MHqecKHX CBOHCTB 

6nHapHHX CilJia.BOB. 
B § 2 rEaBH 2 npe.n;JiaraeTCH Teoprur yrropH,UoqeHHf£ B 6HHapHoM 

TBep.n;oM pacTBope, rrpe.n;cTaBJifl~a.H co6oli o6o6meHHe H3BeCTHoro Me­
To.n;a KnpKBy.n;a. 8Ta TeopHH, B OTJIHqne OT TeopHH KnpKBy.n;a, npzro.n;­
Ha ~Jlfl orrn:caHRI! CIIJiaBOB co B3aHMO,ll;8HCTBH8M B"-.mo6tJM i:mCJie KOOp~­
HaJlHOHfflir CWeJJ H He Tpe6yeT H3M8H8HIDI rrpH rrepexo,n;e K HCCJI8,ll;OBa­
HHID CITJiaBa c .n;pyroli KpHCTB.JIJIOrpacpHqecKOH CHMMeTpHe! ynopH,UoqeH­
HOM H HeyrropH,UoqeHHOM if?a3. IlpH STOM ypaBH8HHll .n;Jiff T8MllepaTypHOH 
38.BHCHMOCTH napaMeTpa ,ll;aJibHero IlOpR.n;Ra HMemT TOT JKe BH,ll;, qTo H 
cooTBeTCTBYill\He ypa.BHeHHH B TeopHH KHpKBy.n;a. Pa3HHu;a 3aKJIJOqaeTCH 
B TOM, qTo qncJieHHHe KOs!f¢HUReHTH B T80pHH KnpKBy.n;a OKa3HBaDTCH 
3aM8H8HHHMH qiypbe-KOMilOH8HTaMH sHeprHH CMerueHIDI H HHTerpa;Ia.Ml! OT 
HHX ITO rrepBOM 30He EpHJIJIIDsHa HeyrropH,noqeHHOH if?a3H. Ilepexo.n; K rrpe­
,ll;8JibHOMY c~aro npn6nn~eH~~HX coce~eli(K TeopMH KnpKBy'Aa) 
IlOKa3HBaeT, qTo qJl:CJI8HHHe KOSqxpliu;ReHTH B IlOCJie.n;HeH, onpe.n;e.JifleMHe 
BeCbMa Tpy.n;oeMRHM rro.n;cqeTOM Tpa8KTOp:iti1 B pemeTKe, 'rrpe'ACTaBJI.ltxJT 
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co6oi1 HHTerpa;nR no nepBoli soHe EpHJIJIID3Ha. 
PaccMoTpeHbl KOHKpeTm:rn CJIYl!aM cJioMcTh!X yrropH,l.l;O"leHHhlX cpas 

c "!epe.n;oBamieM CJIOeB, sanoJIHeHHh!X aTOMB.MJd copTa A 11 B (Harrp., 
C,u,.Ali(.1 , Cu.Pt. B rUK .cIIJia:se M ~ -JiaTyH:b B OUK CilJiaBe). 

Bee aT:H c.iiy-tra:H,. HeCMOTp.11 Ha pasJIJtI"!H.YID KPHCT8.JI.JlorpaqmID, onMCh!Ba­
DTCJI O.D;HJIIM ypaBHeHReM .n;;i;r TeMIIepa.TypHOH saBRCHM~CTH rrapa.MeTpOB 
.n;a.Jil>Hero nopH.I(Ka. KpoMe Toro, paccMoTpeHhl CJ!Yl!a.H yrropg~o"leHRff 
no THIIY ~ Q Ae c .n;Bywr napaMeTpa.MH ,n:aJI:bHero nopH.JU<a, pac:rso-> . 
phi BHe.n;peHHii - Ha npHMepe xeJieso-yrJiepo,n:McToro MapTeHCMTa, CIIJia-
Bhl AB B reKcaroHaJI:bHoli KOMilaKTHoli (rK) pemeTRe. B nocJie.n;HeM CJIY­
"lae MeTO,IJ;OM nces.n;6noTeHWiaJia npoBe,n:eH KOHKpeTHhlH pac"!eT ,IJ:JI.lI CMC­
TeMhl c~ -z n . Hali.ueHo. "ITO SHepreTH"!eCKHe rrapaMeTphl B KOp­
peJI.IIQMOHHO-rronpaBO"!Hl:lX "!JleHax,· B OTJilil'IBe OT o6hl"!H!DC CTaTMCTM­
"!eCKHX Teopllli YTIOPff,Il;O"!eHRII, saBHCHT OT KOHUeHTpaQMli CITJiasa. 

B § 3 rJiaBhl 2 IlOCTpoeHa TeOplliI sqxpeKTOB 6JIIDKHero IIOPff,Il;Ka 
.I(JlH 6HHapHoro cn.rrasa B oKpecTHOCTH TO"!KH if>asosoro nepexo.n:a no­
Pff,Il;OK-6ecnopH,l.l;oK. PaccMoTpeHH TBep,n:hle pa.CTBOpH, HeyrropH,IJ;o"!eHHWI 
if>asa KOTOpHX OITHChlBaeTCHO,I(HOH H3 pemeTOK EpaBs. BH"!HCJieHa .noJIHWI 
CJ'MMa KOJI:bU€BhlX .n:narpaMM 6HHapHoro CITJia:sa H Il0.1Iy"leHa B o6~eM 
BH.n;e KoppeJI.f!UliIOHHM norrpaBKa K CB060,nHOH SHepr:.rn B npH6JIIDKeHHM 
CaMocorJ.IacOBaHHOro ITOJIH. B Ka"!eCTBe npHMepoB paccMOTpeHhl CJie­
)(YICillHe CHCTeMhl : a) CJIOMCThle CBepxcTpyKTYPhl AB. IIoJ!Yl!eHO Bl:lpa- . 
~eIIBe .I(JlH cpyp:he-o6pasa rrapaMeTpa Koppe.ru:rQMM, RoTopoe HOCHT xa­
paKTep HHTepnOJIHQMOHHOH ~OpMYJihl, T.e. rrpHMeHHMO KaK rrpH BhlCOKHX, 
TaK M HMSKHX TeMnepazypax. 6) CBepXCTpyKTypH THna Cu ~Au... . 
Ha OCHOBe Hali,ueHHHX cpopMJJI BhlITOJIHeH "!liCJieHHhlH pac"!eT rrapaMeTpOB 
RoppeJIHQMH t,( Re) ,I(JI.lI CIIJiaBa Cu 3~U. CTeXHoMeTpM"!eCKOro 
COCTaBa Ilpli H8CKOJI:bKHX 3Ha"!eHMHX TeMITepazyphl 11 pa.iuryca M8JKaTOM­
Horo BsaMMo.n;elicTBHH ( R ~ - pa,n:Hyc, ~ - HoMep Koop,n:HHaQMoHHoi1 
ccpephl). ,U.Jm orrpe.n;eJieHIDI 3HepreTH~eCKHX rrapaMeTpOB, BXO.IUffiU'IX B 
rJloPMyJIY .I(JlH <(, (Re,) , HCITO.llbSOBaHll pesy.m..Ta"Tl:l pac"!e'.ra sHeprnli 
CMemeulliI ,I(JIH HeCROJI:bKHX c~ep, IlOJIYl!8HHhlX paHee MeTO,I(OM rrceB)l.0-
IlOTeHQMaJia. Pac"!eTu ua 8BM rrapa.MeTpoB RoppeJI.lIUMH ,n;JIH 4-x Roop-

/ 
ll ~ 

;.urnaUMOHHIDC cqiep npH T Tc = 0.9 (T - a6coJIIOTHM TeMrrepaTypa, Tc 
- TO"!Ka noTep.a ycToli"!:aBocTH Heyrropl1.Il;o"!eHHoli if>ashl W-:. f\1..1 ) rrpn-.. 
BO.n:H'l' R cJie.n;ymu™ sHa'llemtliM : t, ( R i) = 0. 006 7 , 't ( 'R ~) =-0 • 0068 , 
't(R~) =-0.0009, t.(R.4) =-0.0007; Ilpll OTHOCHTeJI:OHOH TeMIIepa-

zype T/Tt= I.I73 (B!:lllle TeMIIepazypu cpasoBoro rrepexo.n:a rropH,IJ;oK-

\. 

~ 
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oecnopH.IJ.OK) - '(,(R 1) = 0.0724, t,(R:l) ==-0.0490, (;(R~) =-0.0037, 
't:, ( R4 ) =-0 .OI94. TeopeTn~ecKMe sHa'l!eHY.i.ii tCRe) no sHa.KY coB­

rra.n;aroT c 3KCrrepHM8HTaJI:bHhlMM. 0)1.HaRo, MMeeTCJ'! SHa'IBTeJI:bHOe pac­
XOJK,ll;eHMe MeJK,Uy SHa"!eHIDIMM pac"!eTHhlX H OllHTHhlX BeJIH'IBH ,I(JIH ~ep­

BOH KOOP.TI.MHaQMOHHOH cqiephl Bhlllle TeMnepaTy_phl if>a.30BOro nepexo.n;a. 
8TO pacXOl!\U8Hlle CBH3h!BaeTCR c rrp:a6JIIDKeHHhlM xapaKTepoM m~eJ:mHX­
CH ,n:aHHHX no M8.lltaTOMHhlM B3ffi1MO.I(elicTB.HJ!M B Cu 3ttl.l • 

B § 4 rna:su 2 nocTpoeua TeoplliI 6JIHJKHer.o rropH.n;Ka .I(JI.II 6:aHap-
"'~. . 

HhlX CIIJiaBOB co CJIOJKHOH pemeTKOH B Heyno~o"leHHOM COCTO.fililfi'I. B 
rrpM6JIHl!eHMH KOJI:bIJ;8BhlX .nimrpa.MM IlOJ!Yl!eHa MaTpru.J;a cpyP:be-KOMIIOHeH­
TOB napa.MeTpa KoppeJI.IIUHllI. ,ll.JLfI HJIJIJOCTpaQMll rrpllM8H6ID1lfl nOJ!Yl!eHHHx 
~opMyJI paccMoTpeH cIIJiaB AB c rK pemeTKoli. · 

B § 5 rJiaBhl 2 nocTpoeua TeopWI sqxpeKTOB 6.JIIDKHero rropH.I(Ka 
B MHOrOKOMIIOH6HTHhlX CIIJiaBax. Ilo.n;"!epRlll!aeTeH, ~TO paSBMTWI T80-
pMH MOXeT OXBaTMTL, B "!aCTHOCTl4, 61rnapHl:le CilJiaBhl BWIMTatnm: • 
TBep.n;hl.ti paCTBOP IlOCJie,I(Hero. TMIIa MQ;ft8T paccMaTplIBa'J.':bCR Ra:Et "Tpex­
KOMIIOH8HTHhli1", COCTO~M M3 aTOMOB A, B H BaKaHCMH, ·a nOTOMy 
MOJKeT 6HT:b orrncaH o606!1leHHOH MO,n:eJI:OIO Hsm1ra. 

IloJ!Yl!eHhl cpopMJJihl, KOTopue np:aro,n:Hu .I(JlH orrncaHHR rrpoueccoB 
ynopH,IJ;o"!eHIDI' B CIIJiaBax c IlpOli3BOJI:bHUM ~MCJIOM KOMITOH8HTOB H llpli 
B3al'[M0,I(8HCTBHM B Jiil6oM "!llCJie KOOP.IJ:HHaQMOHHHX cqiep.·Bhl~HCJieHa 

IlOJIHM CYMJV1a KQJI:bU8BhlXJJ;Marpa.MM )J;JifI MHOrOKOMIIOHeHTHOro CITJI8l38.. 
IlOita3aHO, "ITO B "!aCTHOM CJIY"!ae HeyrropH,D;o~eHHHX TpeXKOMrrOH6HTHHX 
CilJiaBOB npM6.IDDKeHMe KOJI:bUeBh!X ,D;liarpa.MM IlpllBO.IJ.HT K pesyJI:bT,<iTaM 
"JIMHefiHoro" npH6JIIDKeHRff B MeTo.n;e sanas.n;1maJOOUDC qiyHKUHli rpHHa 
( R. /\ . I Q..h,\, 't - \\lt.ee i.. • I968). ,UJm: ICOHKpeTuocT11 paccMoTpeH yrro­
pH,IJ;o"IMB~nlicH CIIJia.B reil:cJiepa Gu. 2. H n A e . 

B § 6 rJiaBhl 2 pa3BHTa MMKPOCKOITH"!eCKWI TeopMH tPJIYKTYaQMOH­
HhlX BOJIH KOHIJ;eHTPanHH B ueynopl1.Il;O"f 8HHhlX MHOI'OKOMIIOHeHTHhlX TBep­
)1.hlX paCTBopax. ITOJ!Yl!eHO Bhlpa;KeHHe ,I(JIH HHTeHCHBHOCTH .I(MqxpysHoro 
pacceHHMH peHTreHOBCKHX J!Yl!efi OT MHOrOROMilOH6HTHHX CilJiaBOB, '0606-
maJO!llee <iJOPMYJIY KpHBorJiasa .I(JlH 6:1rnapHHX cllJiaBoB (M.A. Kp1rnor.nas, 
'I967). PacCMOTpeHO npHJioJKeHHe TeOpllM K. ueynopH).l;O"leHHHM COe.TI.HHe­
HMM Ag lHS 1 + c BaKaHTHhlMH ysJiaMM. YRasa.Hhl IIYTH aKcneplIMeH­
TB.J1:buoro orrpe.n;eJieHRII ITOTeHQMaJIOB Me.JKaTOMHOro B38.I!WO,I(eiicTBJIJI Mex­
.n;y aToMaMM A~ , aTOMaMH H~ H aTOMaMK .I\~ liI H~ • · 

B rJiaBe 3 .I(MCCepTaQMH nocTpoeHa CTaTliICTH~ecKaSI Teopwr ,I(aJI:b­
Hero H 6JIMJKHero IlOpH,I(Ka B "laCTH~Ho-yrropH,IJ;o"!eHHHX MOJI8KyJIHpHHX 
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KPHCTaJIJiaX 3KcnepllMeHTaJll,Hll6 HCC~e.n;oBaHHll IlOKa3HBallT, "ITO B 
r " pOTan;KOHHO-KPHCTaJ!Jm'leCROtt cpa3e Mo~eKyJIHpHHX KpHCTaJI.1IOB Bpa-

~eHKe" MO~eKY~ B. IlO,IJ;aB:JJHDJl6M tm:c~e CJIY'IaeB HOCHT 3aTOpMoxeHHHi!: 
xapaKTep H, KaR IlORa3HBa.DT peHTreHorprupH"IeCKPie HC~e.n;oBaHHJ'I OT­

.n;eJII:>HHX0 CTPYRTYP· npe.n;CTaBJJ.lieT co6oa, lIO-BJmMMOMY, ,IJ;BCKpeTHHe 
noBopoTH Mez,n;y ~HepreTH"I~CKH aKBHBa.lleHTHliMH opneHTanwIMH. TaKHM 
o6pa30M, Tpe6yeTCSI IlOCTpOelille Teoplill!, Y'!HTllBaDllea TO o6CTORTeJII:>­
CTBO, "ITO MO~eKy.Jlll Ha ~OM Y3R6 peweTKH MOryT HM6Tb HeCKOJll:>KO 
BilOJIHe onpe.n;eReHHHX opHeHTa.nWi (KOHi{>opMan;aa) . 

B § 1 r~H 3 nOCTIJOeHa CTaTl!CTH"IeyKaR TeopHH opneHTB.UROH­
HliX c})a30BHX nepexo~OB IlOpR,D;OK-6ecnopR,D;OK B O,IJ;HOKOMIIOH6HTHHX 
MOReKyMpHl:IX KPHCTaJI.1Ia.x B npH6JIJUt6HHH CaMOCOr~COBaHHOro IlOM. 
IlOKa3aHO, "ITO CTpjKzypa HH3KOTeMIIepaTYIJHliX'(ynopR,D;o"IeHHHX) lfla3 
onpe.n;eMeTCR BepoHTHOCTRMH pacnpe.n;eReHRR: opHeHTan;aa MOR6KYR no 
Y3RaM KpHCTaJI.1Ia, KOTOpHe npe.n;cTa~DT co6oH peweHHe HeJ!HHeHHOrO 
KOHe"IHO-pa3HOCTHOro ypaBHeHHR. IloH~eHHe HOBHX perneHHH B TO"l:Kax 
BeT~eHIDI HeJIHH6HHOro ypaBHeHIDI OTBe"IaeT lfla30BOMY nepexo.n;y THila 
IlOpR,IJ;OR-6ecnopR,IJ;OK, CHMM6TpIDI 3THX perneHl'!H OTHOCHT6Jll:>HO KOOp.n;H­
HaT Y3ROB peweTIW H opHeHTaIU!OHHHX COCTORHHH onpe.n;eMeT CHM­
MeTpHD IlpoCTpaHCTBeHHoa rpyIIIIfl HH3KOTeMIIepaTYPHOH lfla3H. Ilapa­
MeTpaMH, onpe.n;eMilllHMH BH.n; peweH:iill HeJIHHelliioro ypaBHeHHH H 3a­
BHC~oCTb CB06Q,ll;HOH aHeprHH OT napaMeTpoB ,IJ;aJibHero IlOpR,IJ;~a. RB­

MDTCSI co6CTB6HHHe 3Ha"IeHIDI MaTpHUH, o6pa30BaHHOH H3 qzypbe-KOM­
noHeHTOB IlOT6HIUfaJIOB rrapHoro B38HMO,IJ;eHCTBIDI MOReRyR B pa3Rli"IHHX 
opHeHTarumx. HcnoJib3YH o611Ufe pesyRbTaTH rro.ny"IeHHHe B § I, Mo.arno 
npe.n;cKasaTb CTPYKTYPY HH3ROTe~mepaTypHHX cpa3, ROTOpHe MoryT cy­
mecTBOBaTb B o.n;Hopo.n;HOM COCTOHHHH. 3To R~DCTpHpyeTCR MaTepHa­
RaMH § 2 R § 3. 

B § 2 paccMoTpeH opraHH"IeCIWR KPHCTaJI.1I a,uaMaH~aH cc10H16). 
~a30BHH rrepexo.n: nepBoro po.n;a B 3TOM KpHCTaJI.1Ie o6'hHCHeH OpHeHTa­
I.UiOHHOH HeynopR,IJ;O"IeHHOCTbD MOJleRyR 8,UaMaHTaHa ITO MYM pa3JIH"IHilll 
opHeHTauIDIM. TaKaR KOHD;e~ IIO~BOM;T c.n;eRaTb 0,IJ;H03Ha"IHHH BH-
6op Meil.ny IIpOCTpaHCTB6HHHMH rpyilIIB.MIII ~ 4 ~ffi R ~ tn ~ m 
( B IIOJlb3Y no~e.n;HeH), npe.n;IIOROllrn:TeRbHO OilHCHBall!U'!MH HeyrropR.n;o­
"I6HHYID cpa3y 8,UaMaHTaHa. C.n;eRaTb TaRott BH6op H3 CTPYRTYPHHX .n;aH­
HHX RBRHeTCSI, no-BH,IJ;HMOMy, '8aTpy.n;HHT6RbHHM. Pewe1me HeJrnHeilHoro 

ypaBHeHIDI ,n;M a,uaMaH'raHa ;y;.a3HBaeT Ha TeTparoHaJibHOCTb HH3KOTeM­
nepa TypHOH cpa3H, "ITO IlO,IJ;TB6pil\I\aeTCR 3KCilepHMeHTOM. c IlOMOmbro 
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yHHBepcaJibHHX aToM-aToM noTeHIUiaJIOB ( A.11. KlrITa.Kropo.n;cJGili,1971) 
oneHeHa TeMIIepa'I'J'l)a c})a3oBoro nepexo.n;a, ROTOpaH Haxo,IJ;BTCSI B y.n;oB­

YLeTBOpHTeJibHOM corRaCHH c aKcnepRMeHTOM. 
B § 3 rJiaBH 3 nocTpoeHa TeoplUI anemm: nopR,D;OR-6ecrropR,D;oR B 

IlJlaCTH"I6CKHX KpHCT~ax. 3TH KPHCT8.JLIIH o6H"IHO o6pa3YJJTCSI MOReKy­
JlaMH "ccpepH"I6CKOtt" cpopMH H HMeDT o.n;HH MJ4 60JII:>Ille "IHCTO 3HepreTH­

"I6CKHX rrepexo.n;oB B TBep.n;oM cocTOR!illli. PaccMOTIJeHo opneHTB.UROHHoe 
yrropH.n;O"IeHHe B TaKHX RpHCTaRJiax c T0~3.n:pH"leCKHMH MOJleKyJiaMH B 
rm< peweTKe. OrmpaHcb Ha aKcnepRMeHTaJII:>HHe .n;aHHHe aHTpoITHH H_e­
yrropR,IJ;o"IeHHoro COCTORHHH, npe,D;ROEeH M6xaHH3M cpa30BliX rrpeBpa.IlleHJIH 
co CMemeHHeM neHTpoB THX6CTK MOReKyR. KoHRpeTHHM peweHHeM HeJIH­
H6llHOro ypaBHeHHR Hali.n;eHo, "ITO rrepexo~ KS IlOJIHOCTbD HeynopH.n;O"IeH­
HOro COCTORHIDI B IlORHOCTbD ynopH.n;o"IeHHoe COCTORHHe ,n;oJIXeH npoHC­
XO,IJ;HTb "lepes O.n;HY :wm HeCKOJII:>KO ~aCTK"IHO-yllOpR,D;O"IeHHHX lflas B sa­
BHCHMOCTH OT Be,IDfl!KH 6apbepoB peopneHTanHR MOJleRyR. TaKHM o6pa-
30M, O"IeBH.n;HO, aaxo.n;HT CBoe o6'J>R:CH6HHe HHTepecHHe ifia.KTH HeCKO.Jlb­
KHX 1-aHOMa.JUIH ~a RpHBHX T6IIJI06MKOCTeli y pR,D;a opraHH'IeCKHX 
KpHCTaRJIOB. 3TH rrepexo.n;H MOXHO CBRSaTb c pa3JIH"IH6M B3aHMin:lX 
opHeHTanHa MOReKyJI B pa3JIH~HliX KpHCTaRJIH~eCKHX iI>asa.x. 

B § 4 TpeTbeH rJia.BH IlOCTpOeHa CTaTHCTK'I6CKaR TeopIDI 6JIHXHe­
ro nopH.n;Ka B cMemaHHHX opraHH~ecKHX KpHCTaRRa.x. XapaKTepHoH oco-
6eHHOCTbD 3THX CHCTeM R~eTCR o6pa30BaHHe TBep~HX paCTBOpoB Jilllllb 

no THrry Sa.Mememm. IIpPI'IeM, B OTJW'llle OT TBep.n;mc paCTBOpOB M6TM­
JlOB, .n;M KOTOpHX XapaKTepHa TOJII:>RO ll03~0HHaH yrropH.n;o"IeHHOCTb 
( HJIH HeynopR,IJ;o~eHHOCTb) aTOMOB, B opraHK"IeCKHX TBep.n;mc paCTBO­
pax Ha6;Jii),lJ.aeTCSI KpoMe Il03HI.UiOHHOH eme R opHeHT81UlOHHaH pasyrropH­
,n;o"IeHHOCTb rrpHMeCHHX MO~eKyR. 3TOT THIT 6ecnopH.n;Ka B TBep.n;oM pacT­
nop~ CBR3aH c TeM, "ITO C06CTBeHHaH CHMMeTpIDI MOReRyR MaTpHnH H 
npHMecn ~air;e npH 6JIH3KHX reoMeTpH"Iecrunc napaMeTpax (!flopMa, pasMe­
pH) MO;f;6T OHTb pa3HOH. B pe3yJII:>TaTe BOSMOltHH pa3JIH"IHHe H63KBH­
BaJI6HTHHe opHeHTanHll IlpHMeCH Ha MeCTe MaTpl!"IHOH MOR6Ky'JIH. PaCCMOT­
peH HeynopH.n;O"IeHHHH 6HHapHHH opraHH"IeCKH~ KPRCTaJI.1I, B KOTOpoM opR­
eHTB.URll npMeCHOH MOReRyRH pacnpe.n;MeHH Me;iimy -)) B03MOlltHHMH coc­
TORHJIIRMH • .Kall\n:Hit yseR pemeTKH MOXeT 6RTb 3aHHT RH60 MOReKyJioa 
MaTpRUH, .mr6o npHMeCHO:it MOReKyJIOH c o.n;Hoil R3 ~ OpHeHTB.URe.tt. 

TaKaR Mo.n;e.Jlb lIORHOCTbD n.n;eHTH'!Ha Mo~eJIH ( -\) + I)-KoMnoaeHTH~ro 
aToMHoro CilJlaBa saMemeHID'!. IIoaTOMy Bee pesyRbTaTH, noJiy"I"'eHHHe .n;.rUI 
MHOrOKOMilOH6HTHoro aTOMHoro CIIJiaBa, MOryT 6HTb nepeHeCeHH Ha OH-
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HapHilil oprjiHH"!eCKHH paCTBOp c HeCKOJibKHMH opHeHT~ npHMec­

HblX MOJieKyJI. 

PacCMOTpeHa KOHEpeTHa.H CHCTeMa : TBep.n;blli pacTBOp 1,2,4,5-

TeTpaMeT.HJI6eH30JI (.nypo.n) - 6 MOJI % na~H6poM6eHso.n. Ilo .IJ;a.HHlilM 

peHTreHorpa4_IB"IecKRX ncc.ne.n;oBaHHli (3.C. A6oru:rH, P.M. MffcHHKoBa, 

A.H: KHTail:ropo.n;cK.HH, 1978) B 3TOM CHCTeMe HMeeTCH xaoTH'IeCKOe 

pacnpe.n;eJieHHe ~eHTpOB T.ITT!teCTH npHMeCHblX MOJieKyJI no .IJ;BYM KPHCTaJI­

JIOrpaiii:tftleCKR. He3KBHBaJieHTHHM opHeHTa~. Ta.KHM o6pasoM, yse.n 

perneTKR ~POJIOBOH lPa3hl MO~eT 6h!Tb saHJIT ~60 MOJieKyJIOM MaTpHwi:, 

~60 rrpRMeCH B .IJ;BYX pa3Jll'I~HX OpHeHTa~ : Kall\nhlll yse.n MO~eT 

Haxo.n;HTbCH B Tpex pa3Jll'I~HX COCTOHHIDIX. ~M orrpe.n:e.neHIDI BepOHT­

HOCTH pea..IDI3ar.'(}!H .n:aHHOH OpHeHTar.'(}!H MOJieKyJI napa,r(ll:6poM6eH30.na, 

61LJJJ( Bhl"IHCJieHhl 3Hepr1rn B38.Jl[MO,n;eHCTBM .IJ;JL'! nap MaTpH"!Hb!X H npH­

MeCHb!X MOJieRyJI ( B pa3HHX opHeHTarumx). Pac"!eThl 3HeprHM B3aYIMO­

.n:eliCTBM npoBO.D:H.nHCI> Ha 3BM E3CM-6 MeTo,n;oM aToM-aTOMHHX rroTeH­

~MOB ~ 20 KOOP.IJ;HHar.'(}!OHH!lX cifep. PesyJlliTaThl BH"IHCJieHUH noKa-

3!1BaJOT, "ITO 3aMemeHYie npHMeCH!1M1A MO.neRyJia.MM opHeHTar.uIH 5-5
1

npo­

HCXO.ll;HT c BepOHTHOCTblO npHMepHO B.ll;BOe 60Jibmeli, 'IeM opHeHTar.'(}!H 

4-4' ( 3KcnepYIMeHTMI>Hoe ·sHa"!eHKe - ::::: 1. 4) • Pacc"!Y!TaHhI TaKY.e 

napaMeTp!1 ROppeJr.m.urn 01meHTarmOHHO-H03H~MOHHoro 6JIH;;u1ero llOJ;.ll!J4-

Ka .ll;M rrepBb!X 4-x Koppe~OHHHX cq1ep. llcrrOJlli3YH 'IHCJieHHHe 3Ha­

'I8HID1 rrapaMeTpoB KOppe.IDlUIDI IIOCTpoeHa CXeMaTU'I€CKa.H I<apTMHa 

mm6oJiee BepoHTHoro pacnpe.n:e.nem-ur pas~'mHX nap MaTpP!'m11x n npn­

MeCHblX MOJieRyJI. 113 IIO.ny'I8HH!1X .n;ammx, B 'laCTHOCTH, MOJKHO 3aKJI.JO­

"IHTb, 'ITO MaTpH'IHOH MOJieKy.ne ~po.na 3HepreTR'leCKH Ham'loJiee rm­

ro.n;Ha CHTY~ OKasanCH B OKpyir.emrn npeY!Myll(€CTB€11JIO MaTpH'IHHX 

MOJieRyJI. Hcxo.n;H R3 3TOro c.n;e.naHo 3aKJIJO'IeHne 0 TOM. 'ITO 6JIHJK!Udi 

lIOPH.IJ;OK B CHCTeMe .ll;J'POJI - G MOJI :t napa.n;:-f6poM6eH30JI HOCHT cerpe­
ra~OHHHM xapa.RTep. 

fJia:aa 4 .ll;RCCepT~J.HI IIOCBffilleHa y<reTy KOppe~ MOJieKyJI B 

MHKpocRorrnqecKoi1 Teop1rn: JKH,t;RoKp:HcT~<recKnx •I.as. B § 1 ccDOPMY­

.nRpoBaHa TeopM B03MymeHHit .D:M ~'l,l:(KHX I<pncTa.n.noB. Op:vreHTarmoH­

Ha.H YIIOPH.IJ;O'IeHHOCTb B rrpocTpaHCTB€HHOM pacno.noJKeHJrn MOJieKy.n, KO­

TOpaH CO'IeTaeTCH c TpaHCMIUIOHHOM nepHO.IJ;R'IHOCTblO B O.ll;HOM J.!JI.11 

~Byx H3Mepemmx, r5es orpam1<remm 06111HocTH ormcatta Mo,n:e.n1>10, 0606-
maD11ett o6H'IHYJO Mo.n;e.ni:, pemeto<rHoro rasa. Tip1rnm,iaeTcH, ti:'l'O 11enTpu 

THJr.eCTH CTepJ1tHeBvm1111x rr.o.,rn11:y.11 pacnoJioJKeHhl no ys.naM HeKoTopoi1 

npocTpaHCTBeHHOH perneTKH co CKOJib yro.n;Ho MaJihIM pa3MepoM nep:vi:o.n;a. 

J 

- 15 -

~aCTb Y3JIOB 3TOH pemeTRH, COOTBeTCTBynl(aH sa.n;aHHOH ITJIOTHOCTH 

"!ac~. OCTaeTCH BaKrutTHOM. Mo.neKyJIH Ha ys.nax perneTKH MOryT npH­

~Y!MaTb opHeHTa~H, KOTOpHe xapaRTepH3YJOTCH e.n;nHH'IHHMH BeKTOpaMH 

5. .Mo.neRyJIH MoryT op:t'!eHTHpoBaTbCH B npon3BOJibHHX HanpaB.ne­

HMX. Orr:vi:ca.HHa.H Mo,n:e.ni:, TO.JK.neCTBeHHa o6o6meHHoi1 Mo,n;eJIH MsHHra c 

HenpepHBHli!M Ha6opoM cocTOHIDlli ysJIOB perneTKH. IToc.ne.n;Hee o6cToH­
Te.nI>cTBO nosBoJI.HeT pacnpocTpaHHTb 06u1Re pesy.nI>TaTH, rro.ny'IeHHHe 

B r.naBe 1' Ha ll'.H,n;KHe KpHCTa.JIJIH. Heo6xo,n:nMO TOAbKO B COO'l'BeTCT­

By~x r.fiopMYJiax cyrvm,mpoBaHHe no .D:HCKpeTHHM COCTOHHIUIM 3aMeHHTb 

JirHTerp:vi:poBaHHeM no BCeM opneHT~ MOJieRyJI. ~pH 3TOM, noTeHIUl­

a.n rrapHoro B3ffiIMO.n;eklcTBJ.IB' B C.ny'Iae oceCHMMeTpH'IH!lX MOJieKyJI' 

npe.n;cTaBJieH B BH.n;e pas.noJr.emur no Bpa!llaTeJII>HllM rurnapua.HTaM - He­

npnBo,n;HMhIM T€H30PH!1M npOH3Be.n;eHIDIM Tpex cq:epH'I€CKHX g)yH~:ti OT 

yrJIOB. onpe.n:eMJOClHX HanpaBJiemie Mellil(y 1(€HTJ.>8.MH T.fDKeCTH H opHeH­

'l'armR .IJ;BYX MOJieKyJI ( A_.~. Slone. 19_78). Teopn.11 Il03BOMeT' B 

np:vi:H~rre, onpe,n:eJIJl!TI> uapaMeTpH no.nHMOWlHHX npeBpameH:vi::li Me.JK.ny 

pa3JIH'IHHMI1 .lKH,I\KOKPHCTa.JIJIH'IeCKilMH tJ>a3aMH. TaKJKe ORa3!1BaeTCH B03-

f,'OJKH!1M Hai1TH 6JIHJKHHM IlOPH.ll;OK B pacnoJJOJKeHHH pa3JIH'IHO opYieHTHpo­

BaHHHX MOJieKyJI. 

B § 2 r.naBH 4 nocTpoeHa TeopHH ipasoBoro rrepexo,n:a H3 H30Tporr­

Hoi1 ~KO~ if'a3!1 B HeMaTH'!eCRYJO c Y'CJ:€TOM KOppe~H Mein,ny OpHeH­

T~MH MO.neRyJI. ITepBoe rrpH6JIK)!(8HHe pa3BllTOM TeOpHH OTBe"!aeT npH-

6.nHJKellRIO cpe~Hero MOJieKyJI.HpHOro DOM. BHcl!ille npn6JrnJr.€HRH OIIBCH­

BalOT KoppeMr_u;'IOHHHe 3ix}JeKTH. .8 nepBOM rrp116JIIDiteHJl[Jf ,I\M yHapHOH 

(flyHR~R pacnpe,n:e.nemrn 01,H€HTaIU1l1 MOJieI<YJI Il0.JIY'f€HO He.nnHeil:Hoe HH­

TerpMbHOe ypaBH€HHe. 3TO ypaBHeHMe Bcer,n:a HMeeT ">!30TponHoe" 

pememrn, OTBe'!aKJ11ee H30TpOIIHOH ll\HJ(KOCTH. nM IIOJIY'l€HH.fI HH3KOT8M­

rrepaTypHHX perneHHV. >IHTerpa.nbHOro ypaBHeHHH paCCMOTpeH C.ny'Iali, 

1wr,n:a B3aHIJTO.IJ;ettcTBHe MOJieKyJI OIInC11BaeTCH nO'l'€HIUIMOM Maitepa-3ay­

rre. l1pH 3TOM H3 HeJIBHeMHOro HHTerpa.nI>Horo ypaBH€HHR no.ny'IeHo KO­

H€"f)O-pa3HOCTHOe ypaBHeHHe .n;;m rrepBoro rrapaMeTpa opueHTarmoHHoro 

.IJ;"'JibHero nopH.JJ;Ka (cpe,n:Hee OT BToporo noJIHHOMa Jie~a). Hcc.ne­

,n:oBaHu perneHHH aToro ypaBl!eHl!!H 6es HaKJia.IJ;HBaHHH rrpe,n:BapHTeJII>Horo 

YCJIOBM 0 He3aBHCi'l/JlOCTH rraparr.eTpa IlOPH.IJ;Ka OT HOMepa ys.na IlpOCT­

vaHCTB€HHOii pe!lleTKH. He 3aBITCR!:;ee OT UpOCTpaHCTBeHHHX KOOp.ll;HHaT 

peweH11e :noro Y11a.atteHM rr1mBo.n;11T K ypaBHemno Maliepa-3ayne .D:JIH 

Hl'.K. 0aBI1Cflll\ee O'l' rwop,n:HHaT pemeHHe yH.a3!1BaeT Ha B03MOJKHOCTI> 06-
pasoBaHlur "opl·l€HTCll(l!OHHb!X 11 I!JlOCK!1X BOJlH B ;,;l'~KOKpMCTaJIJIU'l!eCKOM 
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COCTOHHID!. 
BH'!llcJieHa TeMIIepaTYPa noTepn ycTo~RBOCTU H30TpoIIHoi1 .xrn.n-

KOCTH BO BTOpoM ITOPff,ll;Ke TTB. Y'leT aqxf;eKTOB :Koppe.JIRWIB, Hanpl1!Mep, 
npRBO,nliT K OTJIH'lHOi1 oT eyJIH. TeMoeMKOCTR B H30TponHoR (flaae. IIo­
Ka3aHO, 'ITO npH .n;ocTaTO'lHO BHCOKHX TeMITepaTYJlax TeMOeMKOCTh 
o6paTHO riponop:a;:HOHaJII>Ha KBa.npaTHOi1 CTeneHR a6COJIDTHOi1 TeMIIepaTy-

pH. 
B § 3 rJiaBH 4 nocTpoeHa CTaTRCTR'leCKruI Teoprur aifqieKTOB 

6;mlltHero no~ B H.li!K B npn6;mxeHHH KOJihUeBHX ,n;MarpaMM. TeopWI 
cIIpa.Be,II,JIJdBa 'AM npoR3BOnhHOH <Iic>PMH IlOTeHLO'laJia Melll'.MOJieKyJIH.pHoro 
B38l!MO,ll;eRCTBKfI, nony'leHHHe <PoPMYJIH, 6e3 .nonOJIHRTenhHHX orOBOPOK, 
MOryT 6HTh npHMeHeHH H K CHCTeMaM, O!IllCHB8.eMHM KnaCCH'leCKOli MO­

.n;enhD TeJ.13eH6epra. 
BHnontteH i:mcJieHHHit pac'leT HeRoTopwc TepMO,nliHa.MH'lecruuc BeJIH-

'lHH B6JIH3R TeMIIepaTYJlH cpaaoBoro nepexo.na .illK - H1KK R npoKsBe,neao 
cpaBHeHlie c aRcnep:rmeHTaJThHhTMH .n;aHHblMZ ,11;JJ.fl Kfil( MEiEA. J1;m KOHKpeT­
HRX Bbl'lliCJie~ KCllOnh3yeTCR IlOTeHUHaJI B3aYIM0,11;e~CTBIDI MOJieKy.JI, 
COCTO.R:lll:IDI: H3 ,nByx CJiaraeMHX : H30TponHoro tr.rreHa H aHJll30TPOilHOrO 

- c Cl!MMeTpneJ.1 ,I(liCttepcROHHOrO ,I(lillOnh-,nRilOnhHOro B3a.HM0,11;eHCTBl/Ul. 
UeH'rpam,irne 'laCTR STJIIX BeD<mH BH6paHbl B BH,11;e SKCTIOHe.HUlla..'U>HHX 
~ymw.HH co CJia6HMR CRIIaMH npRTR~emur, RMeilJ1J{Ml<t 60.JihIDOH ~Rye 
.ne~CTBM ( M. Ku.c) (I.E . uh.een~ec,k, P.C. Hemrrte'L. I963 ). 
BH'l.ll'.MeHa Bemrnrna (Tc - T~)/7c ( :'c - TO'!Ka npocBeTJieHMR, T~ 

- TO'lRa f,OTepR yCTOftt!HBOCTli v!J[) , npe,ll;CTa.BJJJiil.qM 60.JihlllOJ.1 TeOpe­
TH'leCKHH HHTepec. 3KcnepHMeHTaJ!hHOe 3Haqemte ee BeChMa MaJIO 
('AM MliliA paBHReTCJI 0.003). Ha 06U1enpHHRTJDC B HacTomne.e BpeMH 
TeopRI H1KK HaR6o.Jiee 6JWaKoe K aKcnepnMeHTY sHa'leHHe (0.008) no­

JIY'leHo B npR6.)llU';emm xao.TR'leCKRX qias ( G. 'l ~:d:o ~e.n , B. W. ~ a.n 
o\e't.-Hee't-• I979). IIo:ita3aHO, -'ITO c y'!eToM R30TpoITHoro trJieHa, npR 
no,nxo.Il)IllleM Bbl6ope KOHCTB.HT B3aMM0,11;ei1cTBlUI, MOJKHO IlOJIY'IRTh 3RCile­
pHMeHT8Jll>HO Halt.n;eHttyD BeJIH'll'IHY. BH'IMC;lleHa TaRllte H306apHM TeMO-· 
eMKOCTI>, 06yCJioBJ1eHHM a'14eKTa.MH 6.mnmero noPff,ll;Ka. OTMe'laeTCJI, 
'ITO pesy;n,TaTH TO'llioro pac'leTa TepMO.IJ;HHa.MJr<IeCRRX Be.JIH'lRH BeChMa 

'!YBCTBJITenhHH R ~rnMeHeID!D KoHneHTpar.um ",nHpoK" B BEK. 
B § 4 rJiaBH 4 nocTpoeHa TeopllLil'. 1as0Boro nepexo.na He~THK -

cMeKTRK A c Y'leTOM a<P:IieKTOB 6;m:J1tHero opReHTanHOHHoro H nosn:a;:HoH­

HoronopiJ,UKB.. Ilony'leHa cMcTeMa ypaBHeH~ 'AM napaMeTpOB ,nanhHero 
opKeHTa.IJ,lIOHHOro H Il03rupiOHHOro TIOp.H,llKa, saBHCmIJ,l'IX OT TeMilepaTypH, 
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pemeHlUI KOTopoii OIIlICHBailT R30TPOIIHYD, HeMBoTJi!'leCKYiJ H CMeKTH'leC­
' KYD A cpaaH. Haii,neHli ycJIOBRR, npR KOTOpHX o6paso:aaHRe cMeKTmec­

KOi1 A ifJa3H H3 HeMaTH'leCKOH HeB03MOIHO. IloKa3aHO, 'ITO c yBe.IDl'le­
HlleM KOHneHTPB.Ul!~ MOJieKyJI (MOTHOCTR) TRTI cpaaoBoro nepexo.n:a HlKK 

- CMeKTHK A MOZeT H3MeHRThCR OT nepBoro KO BTOPOMY po,ny. 
B npR6.JIIDl(eHHH cpenHero IlOJJ.fl R c y'!e~OM nepBOH KOppeJIH.:a;:l!:OH­

HO:lJ: nonpaBRR BH'lRCJieHH TeMIIepii.TYPa nepexo.na HlKK - CMeKTKK A R 
napa.MeTphl opReHTB.Ul!OHHoro .IJ:anhHero nopR.n;Ka B aToli TO'!Ke. KaK 
llORa3HBaeT cpaBHeID!e nony'leHHHX peay.JihTaTOB, y'!eT aiixIJeKTOB 6Jlllll­
Hero noPff,ll;Ka npHBO,nli'r""K noK.IDXeHRE TeMIIepaTYPH cpasoBoro nepexo.na 
H COOTBeTCTBeHHO 6oJiee BHCOKHM 3Ha'leHHRM napa.MeTpOB opReHTa.IJ,lIOE­

HOrO ,nanhHero nop.HJlKa. Pac'leTbl rrapaMeTpoB KoppeJ!Rr(HH 'AM nap 
MOJieKyJI B Henocpe,I\CTBeHHOH 6.JIH30CTH OT TO'lKH <lJa30BOro nepexona 
H.li!K - CMeKTHK A npHBO,IVlT K BHB9,ny, '!TO npH onpene.JieHHHX 3Ha'le­
HWIX KOHCTaHT Me!tMOJieKyJIRpHoro B3aHMOneHCTBIDI B HlKK BepoRTHO 
CYll\eCTBOBaHRe MaJIHX 06.JiacTeii co cMekTH'leCKOH A CTPYKTYPOH. 3TH 
o6JiaCTH OTOJ!i,IJ;eCTBJieHbl c TaK Ha3blBaeMHMR D;K60TaKCH'leCKHMR RJiaCTe­

paMH, o6HapyzeHHHMR B HeKOTOpHX HeMaTnKax. 
B § 5 rJiaBH 4 npe.n;roxeHa M:HKpocKollH'leCKM TeopRR ynpyrnx 

IlO(;fORHHHX (Mo,ny.Jiett ll)paHKa) H mara CIIRpa.llli XOJieCTepHKa c y'!eTOM 
KoppeJIH.:a;:l!:R MoJieI<yJI. PaccMB.TpH:aaeTCR opHeHTanHOHHO-HeonHopo,nHHl\ 
~il KpRCTaJIJI, r.n:e B CYury pa.3.JIH'lHHX npH~HH B03HRKnO H3MeHeHHe 

onHopo,nHOH opHeHTar(HH ,nHpeKTOpa. IlpRHRTO BO BHHMaHHe, '!TO ec;rn 
npocTpaHCTBeHHhle H3MeHeHHR ,I\HpeKTOpa Ha paCCTORHRRX IlOpR.nKa pa3-
Mepa MOJieKyJIH Ma.Jill' TO MOlltHO C'l.ll'.TaTh' '!TO yHapHM ii1YHKI.Urn pac­
rrpe,neJieHIDI opReHTar.uti1 MOJieKyJI 06.Jia,n,aeT aKCHaJihHOH cliMMeTpHeH 
OTHOCJ!!TeJihHO JIOKaJ!hHOrO ,nHpeKTOpa, xapaKTepKsynqero npeHMJ'll(0CT­
BeHHYD opHeHTau;HD B ,naHHOH Ma.JIOH o6JiaCTH. IlocnenHee o6CTORTeJih­
CTBO Il03BOJJ.fleT nepeHeCTH BCe cpOpMJJIH, IlOJJY'{eHHHe .I(JIH. op!4eH'l'a­
IJ;HOHHO-O,I\HOpO,nHoro KpHCTaJIJia, Ha HeonHopo,nHHH KpRCTaJIJI. ~a.nev, 
IlpR npe,nllOJIOJKeHHH 0 TOM, '!TO HeO.I(HOpO,UHOCTH MeIDIJOTCR Me,n;reHHO, 
a .Jrn:HeMHHe RX paaMepH MHoro 60.Jlhllle, 'leM pa.nttyc ,neilCTBIDI IlOTell­
IJ;HaJJa MeJKMOJieKyJJ.flpHoro B3aHMO.I(eiicTBWI, B COOTBeTCTB~HX !flopMY­
Jiax COBeprneH nepexo.n: K KOHTRHYaJihHOMY npH6JIRJKeHHIO. B KORTll!IY8Jlh­
HOM npeneJie' c Y'!8TOM I-oil KOppeJIRIU10HHOll norrpaBKH K rrpH6Jil1lltelll1IO 
cpe.nHero no.JIR, no;ry'leHH RBHHe BHpair;emur ,nJIH. Tpex MO~Jie~ ~pam 
:11: ruara xo"lecTepn'leCKOii cnttpa.Jrn:, cnpaBe,n.JIHBHe npH npm1:.1BoJ1i.110 
if;opMe napHO~O IlOTeHUHaJ!a MOJieKyJI. ,ll,Jifi KOHKpeTHoro IIIJl1M6Jl('llll.fi 



·- I8 -

IIOJIY'IeHlrnX ilJOPMYJI Heooxo;n:MMO 3Haime TOJibKO K08iMJHI(H8HTOB pa3.7IO­

'JK8HIIB !IO BpamaTeJibHb!M 11HBap!1a.HTa.M H TeMTiepaTypHOH 3aB!llCJ;fMOCTH 

rrapaMeTpOB Opli!eHTillllllOHHOI'O )l;8.JibI-!eI'O nop.rmKa. l1cno.7Th3YH 3ItcnepH­

M8HT8.JibHh!e ;n:aHHh!e' OI(eHeHh! 'Il1C.JI8HHb!e 3Hff'!8HI1R HeCKOJibKUX nepBI:.JX 

K03qxpHn;H~HTO:S pas.JJ:OiK8HUH M8lK!v!OJI8RYMPf!Oro noTeHIJ;MaJia ,ll;M HJIJ\ 
IIAA. Ha npHMepe 3TOM CIICTelVlbl noKasaHo, 'ITO y-qeT KOppeMI(H:l'l MO­

JieKyJI' no cpaBHemiJO c npMOJil1lK8HHeM cpe;n:Hero noJIR •. MOJK8T II.PMBeC­

TH K cymeCTB8HHOi! pasmi:n;e npH TeopeTH1J:8CKOM onpe,n;eJieHifll: yrrpyrMX 

IIOOTOHHHl1X.,Il,oKa3aHO •. 'ITO BonpeKH ycTaHOBJI8HHOMY MHeHMJO, He cy­

mecTByeT O,ll;H03Ha1moi! CBH3M M8JK,ll;y 3H8KOM npoK3BO,ll;HOi! ruara crrr1pa­

JIU no TeMITepaType M OTHorueHHeM yrrpyrnx nocTOHHHhlX K ti K 3 
( 3TO O'l'HOill8HMe MQJK8T 'db!Tb M8Hblli8 8,ll;MHMUH KaK npM rra.uaJ01Uei1' TaK 

H BospacTallJie:H g)yHKIUUl o\ hi~ T, h.. - mar crrr1paJlll). B pa6oTe 

OTMe11aeTCH, 1'.fTO y11eT Bb!C!JJHX 'lll8HOB pa3JIOlK8HMH XMpaJibHOi! 3H8pI'ME 

B3aHMO,ll;8MCTBIDi MOJKeT. B npi:rnr.ume' npHBeCTlf K MHBepc:mi: crrn:p8.lill 

JKJ'l'.,ll;KOro KpMCTaJIJia. 3TO B03MOJKHO Ilplll 0JIB30CTM ROHCTB.HT B3a.IL~o;n:eli­

CTB:HH 'lll8HOB c ;n:HnOJib-KBa,upynoJI:bHOi! l1 RBa,upynOJib-OKTynoJCbHOll 

CI!MMeTp>rei!. 

B § 6 rJiaBbl 4 MCCJI8,ll;OB'3.HO B..I1RHJ18 ·BC8CTOpOHHero JT,aBJiemm 

Ha rIJa,soB11e nepexo.n;11 HJK - HJ[K 11 BJKK - cMeI<TMK A. 3•roT Borrpoc pa.­

Hee no'l:TJ.! He paccMaTpli!BaJICH ( sa HCKJIFJ1'.f8HMeM HeKOTOphlX pa6oT Tep­

MO,ll;HH8.MM1'.f8CKOI'O .xapaKTepa). Ilpli! paCCMOTpeHJolJI[ 3TOI'O 3~1JeKTa Ha 

MHKpOCKOilli1J:8CKOM. ypOBHe IlpHHHTO' 'ITO paccTOHH:vre JVe)J(,ll;y n;eH'l'J?aMl'l 

MOJieKyJI, a CJI8,ll;OBaTeJI:bHO H K03ilJqnu:ui:eHTbl pa3JIOJKeHM.ff MeJKMoJieKyJIHp­

HOI'O rroTeH1~11a;ra, HBJIJJ:roTcH !fiYHKI(HHMM oT ;n:aBJieHnfI. 1IMcJieHHhlMM Me­

To;n:aMH onpe;n:eJIHeTCH xapaKTep saBVICRMOCTV! napaMeTpOB op:rreHTaI(llloH­

HOI'O :!!' II03RI(!IIOHHOI'O ,I(aJibHero IlOpR,D;Ka OT TeMIIepa1·ypu, .I(aBJieHM.ff, 

,n:JIHHb! aTIKRJIMrnx uerrei!. IIocTpoeHa sa:SRCHMOCTb '!'eMrrepaTyp11 noTepu 

YCTO:ti'l:HBOCTV! lll30TpOIIHOH Jlil'U\JWCTH OT I'H,ll;pOCTaTH'J:eCKoro ;n:aBJieHim. 

IloJiy-qeHHhle pesyJI:bTaThl cpaBHI!BaJOTCH c 3KcnepMM8HTaJibHl1MH ;n:aHHh!MH 

;n:JI.H. IIAA. IloRasatto, 'ITO npn orrpe;n:eJieHH1!X cooTHorneHJJHX c:rrJI npl!TH­

JKeHIDI :rr OTTa.J.IKEBaHM.ff yBeJIM'feH:rre ;n:aBJI8HHR rrpHBO,I(liT KaK K B03pac­

TaH:IU:J, TaK li yOhIBaHliJO rrapB.MeTpOB ,ll;aJI:&Hero IIOpH,I(Ka.IlpMJIOlKeHHe 

BC8CTOpOHHero ;n:aBJiemm IIpMBO,ll;liT K nOBhllUeHHlO T8MIIepaTypb! (fa30BOI'O 

rrepexo;n:a HJKK - CMeKTHK A u yMeHI>llleH:vrJO O'l'HorneHHH THI~/ T !I* 
cTHA • ll-{* - TeMnepaTyphl ifla30Bb!X nepexo.n:oB ltrJ\ - CM8KTHK A :vr 

UE - HJ[K). KpoMe Toro, noKasaHo, qTo c yBeJI:vr1'.feHMeM ;naBJieHMH nm 
cfJasoBoro nepexona HEK - cMeKTHK A Mol!teT :rrsMeH!llT:&cH OT I Ko rr po;n:y. 
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CorJiaCHO .I(aHHOM Mo;n:eJIB, npn HeKOTOpHX 3Ha1'.feH:p]'.HX KOHCTaHT B38.BMO­

.n;etl:CTBM.ff MOJKeT HMeTb M€CTO HeMOHOTOHHaH 3aBHCMMO.CTb napaMeTpOB 

·,n:aJI:&Hero rrop.f!;n:Ka OT .n:aBJieHMH. 3TO npHBO,ll;HT K HHTepeCHOMY HBJieHllll:l 

"B03BpaTHoro" noJIHMOpPM3Ma B JKI!,I(RHX KpHCTa..JiJiax-. mtcrrepHM.!fW'l!aJil>-

HO o6Hapyl!teHHOMY cpaBHHT8JibHO He,n;aBHO. 113 YHCJieHHoro aHa.Jrn:3a rro­

JIY'l8HHUX ' tf>OpMYJI CJie;n:yeT, qTo o6paTH08 rrpeBpameime CMeKTH'!eCKOH 

A cpa3H B HeMaT:aqecKyJO c I!OBHlllelllieM ;n:aBJiemm MOllteT HMeTb MeCTO 

npH rrpoMeJICYTO'IHHX 3Ha'leHHHX ;n:JIBHH aJIKMJI:bHoli uerrn MOJieKyJI.O;n:HoBpe­

MeHHO H800XO,ll;HM cymecTB8HH11H BKJIB.n He.JffiHe:tiffiDC no ;n:a~Jie!IBJO CJia­

raeMHx. 

TJiaBa 5 ,n;nccepTa:rui:M nocBHl!leHa IIpMMeHeHHJO aToM-aToM rroTeH­

I(lllaJIOB B CTaTHCTH'l:eCKO:ti TeopHH lKM,lU{HX KpHCTaJIJIOB. Pa3BHTaH B 

rrpe;n::u,rzymefi rJiaBe Teop:rui: HBJIHeTCH ~eHOMeHOJIOI'li1J:8CKOH B TOM CMblC­

JI8' 1'.fTO q1Mryp:11pynune B Heil: napHhle 8Heprnn B3a:l:!MO;n:ei1:CTBID'I MOJie­

KYJI noJiaraIDTCH sa,naHHb!MM. 1IpHM08 orrpe;n:eJieHHe IIOT8Hn;Il!aJIOB B3~MO­

;n:e:ticTBIDI opraHMqecK:vrX MOJI8KYJI npe;n:CTaBJIH8T HCKJIJO'!MT8JI:&HO CJIOJKHy:ro 

sa.ua"!Y. 8KcrrepnMeHTaJihHble ;n:anHHe no 3TOMY Borrpocy rrpaKTM11ecIW: 

OTCYTCTBYJOT, a CTporne KBaHTOBOMeXaHH'l8CKHe pac'!eTH ,ll;JIH MHOI'O­

aTOMHH.X MOJI8I<YJI B HaCTOH!Uee BpeM.fI Bp.f!;n: J:m ocymecTBMMbl Jl[3-3a or­

pOM:""'" 3aTpaT Mallll!HHOI'O BpeMeHI!. B no;n:o6HOH CHTyar.um 8,ll;HHCTB8HHO 

npHeMJieMHM 0I{a3!1BaeTCH 3MIIBpH118CKI1H IIO.JJ:XO.JJ: : aHVI3bTpo~ ITOTeH­

n;11aJI Mel!r,ll;y MOJI8KYJI8.MI1 anrrpoKCHMI1pyeTC.fI pa3JIH'!HHMI1 aRB.JmTH'!eCKIDl!H 

~OpMaMH, a KOHCTaHTbl BXO,ll;HIUJ.Ie B 3TH ~OpMhl, IIO,ll;OHpaJOTCH no;n:roH­

KOH orrpe;n:eJieHHhlX pacqeTHblX CBOHCTB BemecTBa K COOTB8TCTBYIOlllHM 

;n:aHRb!M. B 8MIIHpWieCKOH CX8M8 aTOM-aTOM noTeun;VIaJIOB Me.lKMOJieKyMp­

HaH sHeprror npe;n:cTaBJIHeTcR B BH,JJ;e cyMMH naprrnx noTeHIUiaJIOB aTo­

MOB, COCTO~JIHIOlllV!X MOJI8KYJIH. O;n:HaKo npM onHCB.ID!l1 opHeHTilllJllOHHblX 

q:a30BhlX nepexo;n:oB B JKH,r(KMX Kp11CT8.JI.JlaX rrpHM8H8HHe OOhl'!HOll CXeMbl 

pac11eTa RBJIHeTCH HerrpneMJieMHM. Orrpe,n:eJieH11e rrapaMeTpoB opHeHTa­

IUIOHHoro ,ll;aJihHero nop.rmRa M ;n:pyr11x B8JI:vr'l:MH Tpe6yeT l1CnOJib30BaID!H 

nOT8HUVIaJia MOJieKyJI, HBHblM o6pa30M 3aBHCJim8I'O OT yrJIOB, xapaKTe­

pV13YIOllllIX opneHTaI(HJI MOJieKyJI B IIpOCTpaHCTBe. 

B COOTB8TCTB11H c 3TV!M TpeOOBaHHeM B § 2 rJiaBH 5 noJiy-qeHO 

pa3JIOJKeRl1~ ~YHK~H THIIa I/ 't\j ( s ~ I. '1, ~- paCCTOHHHe Me~y 
aTOMaMI1 l, H J ' nplllHa,uJieJK.all\HM pa3HHM MOJieKyJia.M)' BX0,1\HlllID{ 

B aTOM-aToM noTeHIUiaJIH ~eHHap;n:-,Il,~OHCa, no rnapoBHM ~YHKIUViM OTHO­

CllT8JibHO .D:BYX napaJIJieJibHhlX CHCTeM KOOP.JJ:HHaT c Ha'!aJiaMJI B ~8HTpax 

MOJieKyJI ( ov.noJIHpHoe pasJio~eH11e). PasJiol!teHIDI TaKoro TRrra 6HJIH 
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li3BeCTHiil M paHbrne, 0,1\Ha.KO o6JiaCTb liX rrpliMeHeHIDI orpaH11qeHa yc­

JIO~eM R.>ma.~l't.1.+'tj), r.ne 'ti., '1.~ - p accTORHIDI aToMoB L 
H j OT ueHTpOB TJDKeCTli .I\BYX MOJieKyJI, R. - paCCTORHMe MelK,I\y 
ueHTpaMH TR%eCTli. ITOJIY1!eHHOe B ~ 2 BHpa.JKeHRe crrpa.Be,1\JIHBO rrpli 

µpoli3BOJibHHX paccToRHHRX Mel\/J:Y ueHTpaMR TRl(eCTR MOJieKyJI, ITocJie.n~ 

Hee o6CTORTeJlbCTBO RBJIReTCR BeCbMa CYl!leCTBeHHHM rrpli paCCMOTpe­

Hl'lli lIB,IlKRX KPliCTaJIJIOB, r~e TRITHqHHMR paccTORHIDIMR RBJlffiDTCR pac­

CTORHRII IlOpiI,IU<a MOJieKyJIRpHHX pa3MepoB JIH6o MHoro MeHbwe. 
B § 3 rro.JIY1!eH rrapHHli MeJKMoJieKyJIRpHH:li noTeHURaJI, saB11cmuzli 

OT yrJIOBRX KOOp~MHaT opReHTal(ltii MOJieKyJI. CooTBeTCTBYJClllRe pac-
- s 

qeTH CBf!3aHH c rrepeX0,1\0M B rpopMyJie ~JIR 't i.j OT 6MITOJIRpHHX KOOp-
~RHaT K CRCTeMe, ~eCTKO CBf!3aHHOH c KpMCTaJIJIOM (Jia6opaTOpHaR 

CMCTeMa KO~p~RHaT). c ~eTOM 0,1\HOOCHOCTM l!lli,I\KOro KpMCTaJIJia rro­
JIYqeHo RHBapaaHTHOe pasJio~eHRe cJie~YKlllero B~a 

oo ~.+e1 

V1i = L ~ Ue1t).~(R) 5i1~l.~ (01 ,o.i ,oi:i.) , 
e .. ,e.i'o c1=\tct.i.\ 

r~e "\] ~l. - rrapHM :meprroi: MoJieKyJI, Ue1t,_J - Ko3cM'HUReHTH, 
3aBRCffil\Me OT KOOp~RHaT aTOMOB, KOHCTaHT aToM-aTOM ITOTeHUHaJIOB M 
paccTOR!mR MelK,Il;Y ueHTpaMR MOJieKyJI, COo 0 i - Bp8.ll\aTeJibHlrn RHBa-

("'\ ("'\ A '-1 '-:I. d ... ... 
pliaHTH ( ~L 1 !. -..i. ,_ , ~ i. o.. - _ c!flepnqecKHe yr.JIH opReHTaun::li ~1 , IA~ 

R BeKTopa R. ~l , R. = \ R11\) • 
B § 4 rJiaBH 5 paccMoTpeHo rrpMJio~eHMe IIOJIY'!eHHHX B rrpe~~y­

~eM rraparpaiiJe !flopMyJI R IIAA. B pa3Jio%eHl'IM .JiJIJI \J 1~ coxpB.HeHH 

TOJlbKO ~eHH c t1 • t l. = 0 . 2; j = 0 • 3TO rrpM6JIM~eHRe IIJlM&OAllT 
K ·qiyHKURM, ~eH'l'MqHo:li rroTeHUH8JIY Mafiepa-3ayrre : 

'J 11 = U 0 ( R) + Ui R) P~ (c.oo '0 , 
- r~e U0 =Uooo • -J5Ul.= lJ.1.l.0 • P,.(l:.O&~) = /55110 • P2( ••• ) -
BTOpolJ: ITOJIHHOM JieJKa!l.lJ.pa' c - yr'OJI ltell;,izy ,1\Jll1HHblr.'Y! OCRMli MO­
JieJ<yJI. 

B ,D;B.HHOM rrpn6Jrn:)i(eHHM TepMO.I\MHaMl1Ka HI:K orrpe~eJr.FreTcR sHepr~­
TaqecKRMH rrapaMeTpa.MH U0 11 U l. . ,UJIR BHqMcJieHM 3TMX BeJIMqMH 

liCI10Jib30BaHH peHTreHOCTpyRTYPHHe J(8HHHe 0 ROOP.I\MHaTax aTOMOB B 

IIAA 11 KOHcTaHT aToM-aToM rroTeHURaJIOB ~f.eJl\I(y aToMaMM II, C, 0 11 N • 
PacqeTH Ha 8BM c HcrroJib30BaHMeM ycJioBMR MMHRMyMa o \f1')/d R., = o 

" 
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rrpR rrapaJIJieJibHOH opReHTaURM MO~eKyJI ( ~ = 0) rrpHB0,1\HT K paBHO­
BeCHOMy 3Haqeffi!D "R, 0 = 7.382 A • Ha:li,n,eHHoe q11cJio MOltHO corroc­
TaBRTb c o cpe~HMMM paCCTORHM.f!MM Me)(,I(y MOJieKyJiaMH, ITOJIY1!8HHb!Mli 

113 peHTreHOBCKMX MCCJie~OBaHMJl ITJIOTHOH yITa.KOBKK MOJie:KyJI IIAA B 

Jrn,llKOKpMCTaJIJIMqecKOM COCTORHMM . ~MCJieHHHe 3HaqeHIDI «iYHKUJttt lJo 
11 U l. rrpl'I R =. Ro ITOJIY'!aIOTCR paBHHMVl U0 ( R

0
) = -7 .82 

KI{a.Jl/MoJib, U;i.( R
0

) = ..:.a.so KKaJI/MoJlb . 3 Tl'I uatl}pH rroKa 3HBalOT, qTQ 

Ha paBHOBeCHOM paccTORJmM R 0 Ka.I< H30TpoIIHoe, TaK R aHH30Tpon­
Hoe COCTOBJIRXll(Me rrapHott 3HeprMM MOJieKyJI IIAA HOCRT xapaKTep IIpR­

TRJl(8HHR. KpoMe Toro, BKJia,Il; aHM30TpOIIHOro B3aKM0,1\eHCTBHR COCTa.B­

JIReT JIRllib 10% OT M30TpOIIHOro B3al'!MO~eHCTBHR MOJieKyJI. BH~cJieHa 
TaKJKe TeMIIepaTYpa rroTepa y c To:tiqHBOCTli ME IIAA. B rrpR6JIH~eHliH 
cpe~Hero rroJI.fI H B3aMMo~eHCTBl'IR 6~ax coce.neli T~ orrpe~eJ!ReT­
CR qiopMyJIOH T~ = CZ \U4 rn.) \ /5 ?£ , r~e Z. - ~cJio 6.iU!.lRaihuRX 
coce~eli, c - KOHUeHTpaURR MOJieKyJI, (£, - IIOCTOJ'IHHM EOJI:bUMa.Ha.. 
EcJIM rrpHHRMaTb, qTo ueHTpH TRl(eCTH MOJieKyJI 3aHl'!MaDT Y3JIH rrpoc -

r.~ 

TOH Ky611qecKOH p erneTKH ( z. = 6) , TO rrpM c, ~ 0. 95 rro~aeTOR 
1' 

Tc= 460 K (To~Ka rrpocBeTJieHrur IIAA - 408 K) . 
B § 5 rJiaBH 5 11ccJie~eTCR B0 3MO.JKHO CT:& rrpRMeHeHIDI aToM-aToM 

ITOTeHUMaJIOB K XOJieCTepwi:ecmrM :&JmKl'IM KpHCTaJIJ!aM, IloJ<a3a Ho' . qTo 
aKCMaJI:bHO- CMJ\llMeTpMqHHM ITOTeHUl'[aJI MOJieKyJI , ITOJIY'!eHHHH B rrpl'IdJIR­

~eHl'!li aTOM-aTOM IIOTeHUMaJIOB, B IlPl'IHUHIIe, He co.nepirn:T XHpaJI:bHOH 

KOMIIOHeHTH B3aMMO~eHCTBHR, ITOCJie~Hee o6CTORTeJibCTBO CBf!3aHO co 

crrenmpl'IKOH MeTo~a a TOM- aTOM ITOTeHUMaJIOB : Ilpli 110.JIY'!eHHl'I rrapHOH 

3Hepr HM \J i:t. cqzTa eTCR, ~TO aToMH B i•oJieKy.11e coe.n;HHeHH a 6COJIJOT­
HO ~eCTKM~ill CBf!3RMH, a BJIMHHe pacrrpe~eJieHMR 3JieKTpOHHOH ITJIOT­

HOC TM IlOJIHO,CTb!O l'ICKJIJOqaeTCR . Il03TOMy Ilpl'l CB060,1\HOM Bp8.IJ\eHlil'I BOK­
pyr CBOHX .n;,,ll'!HHHX oceli ( aKCMaJibHo-cm;rMeTpHqHM MOJieKyJia ! ) Xli­

PaJibHHe MOJieKyJIH KaK OH "rrpeBp8.ll\a10TCR" B airnpaJibHHe c xapaKTep­

Hoif ~JIR 3THX qacTMU 3Hepr.11e:ti B3al'!lv!O~elicTBIDI • .UoKa3aHo , qTo B 

3TOH CMTYauHH XOJI8CTepJ1qeCRaJI 3aKp~eHHOCTb MO~eT B03Hl'IKHYTb KaK 
3if(feKT KOppeJIRURM Mejj\ll;y OplieHTB.UMRMH XMpaJibHHX MOJieKyJI. 3Tl'! BW-

, BO)l;l:l ITO~KpeITJieHH pacqeTaMM "XMpaJibHO:ti" qacTM CB060,1\HOH 3Heprm• 
H wara CITMpa.JIY. IIpOCTOll ~o~eJibHOH CHCTeMH. 

B rrv,1Jio;;;emrn ITOJIY'!eH xBRl:lli B~ K03~eHTOB .fJ83JIOlleHHH 

.IOTe1IURaJia MeJKMoJieKyJIRp110ro B3aRMO~eliCTBliR v il no B'PaillaTeJlbHhlld 
AHBapHaHTaM. 
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OCHOBHHE PE3YJI1TATH H BblBO.llH 

I. Pa3pa6oTa.Ha e.n;:nHa.f! cTaT:ncT:nti:ecKa.f! Mo.n;eJI:r, .n;IDI orrncaHli!.H 

ipa.30BHx rrpeBpameHMH B TBep.n;ux M .JKR,ILKMX KpHCT~ax c Il03MIJ;ll!OHHl:lM, 

op:neHTaIJ;ll!OHHHM :n KOH~OPMa.uHOHHHM 6ecrrop.F.1,n;KOM. IlocTpoeHa TepMO­

,ll;MHru.1'.H'I8CK8.f! Teop~ B03Mym8HHH ,ll;JI.fI y:Ra3aHHOH MO.n;e~. Pa3BMTa 

.n;:narpaMMHa.f! TeXHHKa .nmr orrpe.n;eJieH:nH "'L11eHoB pa3JIOJKeHli!.H p.F.1,n;a Teo­

p:nn B03Mym8Hl1H. Ha OCHOBe pasmITOro M8To.n;a c1JopMyMpOBa.Ha T80pli!.H 

B03Mym8HMH ,ll;Jm peaJI:bHHX CMCTeM : 1"110rOKOMITOH8HTHb!X crutaBOB' MO­
JieKy.7mpHhlX M .JKR,ILKUX KpHCT~OB. 

2. TIOCTpOeHa CTaTUCTUKO-TepMOMHaMH'IeCKa.f! TeOpli!.H yrropH.n;oti:e­

Hli!.H c y-qeTOM KOppe.JI.fllzyl:n B TBep.n;oM paCTBope c IlpOH3BOJI:bHb!M COCTa­
BOM, CTpy:RTypoli, ~CJIOM KOMITOH8HTOB :n rrp:n B3aUMO,ll;8HCTBHH B .mo6oM 

'IHCJie Koop.n;HHa.uHOHHHX c(pep. McnoJI:r,soBaHo npe.n;cTaMeHne o.n;Hoti:ac­
Tlf'IHHX BepoRTHOCTeli aTOMOB B Bn.n;e CTaTU'I8CKlfX KOHU:eHTpaIJ;V!OHHHX 

BOJIH. C~opMyAnpoBaHu npaBMJia .n;Marpa.MMHollt TeXHHKM .n;.7m orrpe.n;eJieHJil.H 

rrpOH3BOJI:bHOro ti:JieHa pa.3JI0%8Hli!.H CB060.JJ;HOM 3HeprnH 6HHapHoro yrro­

p.F.1,n;O'IlfBalOil{erocH CMaBa. Pa.ccti::nTaHa IlOJIHa.f! CJMMa KOJI:bU:8Bh!X .n;11a.,.. 

rpaMM, OTB8'Ia.DIU1X paCXO.n;.filllHMCH B TO'IKe qiasoBoro rfepexo.n;a II po.n;a 

'1JJIYRTY8.UHRM KOHL\8HTpau:m1 liIJll1 rrapaMe'rpoB .n;MI>Hero rropH.n;Ka. Pac­

CMOTpeHH KOHKpeTHble Cnyti:aM yrropH.n;O'I8HHhlX ~as c 'Iepe.n;oBaHMeM 

cJioeB, sarroJIHeHHHX aToMB.MH copTa A :vi: B , 6MHapm.re .cncTeMH T:nrra 

C.u?>Au<L1:i) n Fe:,Al<D0 3 ), pacTBopH BHe.n;peHru:r - Ha rrpn­
Mepe JKeJieso-yr;repo.n;HCTOro MapTeHClfTa, TpeXKOMITOH8HTHHe CilJiaBhI 

3aM8lJ18HIDr THrra CMaBOB reiicJiepa c, u~ M ti f\ ~ . 
3. lvieTO.JJ;OM c'(lJiyKTyau:r10mmx BOJIH ITOCTpoeHa l.l!MKpOCKOill!'I8CK.aH 

TeopIIB .n;:mfxfiysHoro pacceRmrn peHTreHOBCKHX Jfyti:eli B Heyrrop.A:.n;oti:eH­
HhlX MHOrOROMITOH8HTHhlX TBep.n;ux paCTBOpax. IloJiy-qeHO BHpaJKeH:ne ' .n;JIH 

HHTeHCMBHOCTlf .n;:n~:C:pysHoro pacce.FIHH.fI, 0606ma.101Uee rf.OPMYJIY I\pnBorJia.­

sa .JJ;Jm 61rnapHb!X CITJI8.BOB. YcTaHOBJ18Ha Herrocpe.n;CTB8HHM CB.fI3b MeJK­

;;r:y a6COJIIOTHOH lfHT8HCMBHOCT:b!O :irnnyti:emur M (I;yp:r,e-KOMITOH8HT8.MH TIO­

T8H!U'IMOB MeJKa.TOMHoro BscuM.~o.n;er~cTBIIB. PaccMoTpeHo rrp:nJioJKemre Teo­

pvrn 'K coe.n::irneHIDIM nma ~ ~ l. H ~ 14 c Ba.RaHTHhlM'JI ysJiaMM peweTRl1. , 
4. ITocTpoeHa TeopI'.!.FI opMeHTaIJ;MoHHHX qasoBHX rrepexo,noB B 

.MOJI8RY.lI.fIPHh!X KpHCTa.JlJJfil.' r,TI;e MOJieF.YJihl Ha ysJiax Kpil:CTa.JIJTI1'I8ClWM 

peweT:kM MoryT TipHHHMan, H8CJCO.%RO BITOJIHe OTipe.n;eJieHHb!X Opl18HTau;nil. 

B npM6J1m:eH!1H car.1ocor'JiacoBaimoro no.Tm, .n;Jm BepowrHOCTtt pacrrpe,JJ;e­

JieHJIB 0Pl'.!8HTau;vrtI' 1IO.J1:.f'I8HO H8JHJH8AHOe ypa.tJHemrn HHTerpa.J!MIOro 
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Tnna, CHMMeTpIDI peweHHH KOTOporo orrpe,ne.JmeT CHMM8TPI1il npocTpaHC'l' 
B8HHOH rpyTIITbl ynopH.D:O'i8HHOK ~a3H, a TIO.fIBJI8HH8 HOBhlX perueHRH B .. 

TO'l:Rax 6nl}JypKa.uHH oTBetJ:aeT q:,asoBOMY Tiepexo.n;y THIIa TiopH.n;oK-6ecTio:­

PMOR. IlpoaH:aJJMsnpcmaHhl rrocJie.n;oBaTeJI:bHh!e ipasoBHe rrpeBpamemm Tnn 
TIOpR.JJ;OK-6ecnop.F.1,n;OR B opraHH'l:8CKHX ITJiaCTI'.!'I8CKHX RpMCTa.JIJiax c I'llK 
perneTROtt l1 TeTpa3,I!Jlll'l:8CKlfMM MOJieKyJiaMH, CHMMeTpli.fI KOTOphlX O!lliCH­

BaeTcH TO'l:8'IHOH rpyIITIOH C 3 ~. 
5. Ilpe.n;JiolKeHa l1 OOOCHOBaHa MO,I(8JI:b HsMHra ,I(JI.fI OTIHCaHH.fI ipaso­

BOro Tiepexo.na B TBep.n;oM a,n;aMaHTaHe. KoHnem:um: oecTiopH.n;Ka MOJieKYJ! 
TIO .JJ;BYM 3RBMBaJI8HTHHM opHeHTauHHM TI03BOJIH8T rrpa.BUJI:bHO MHTeprrpe­

THpoBaT:b rrpHpQll.Y ipasoBoro nepexo.n;a B aToM Kpl1CT~e :n c,neJiaTI> 
0,ll;HOSHa'IHb!H BHOOp Mel!i,Jl;y ,ll;a.HHblMR peHTreHOCTpy:RTypHoro aHaJII'.!sa 0 

TipOCTpa.HCTB8HHOH rpyrrTie BblCOROTeMnepaTypHOH q:,asbl. 
6. IlocTpoeHa TeOpli.fI aqxpeRTOB opl18HT8.UHOHHO-TI03HUUOHHOrO 

6JIMJKHero TIOpH,I(Ka B opra.HM'I8CKOH 6:nHapHOH CMCTeMe .n;ypoJI-napa,n;n-
6poM6eH30Jl c .D:BYMff KpUCTaJIJIOrpru]?nti:eCRH H83KBl1BaJI8HTHHMH opHeHTa­

IJ:Rf[Ml1 IlpMM8CHblX MOJieKyJI Tiapa,n;H6pOM68H30JI8. B MaTpMU:8 .n;ypoJia, na.Ho 
oO'h.lICHeH:ne paHee Ha6JTIO.n;aBrueMYCH Hepa.BHOM~pHOMY pacTipe.n;eJ!eHHID 

o.n;Holli MS opHeHTa.uillf npHMecHofi MOJieRyJihl. B aToM-aToMHOM rrpn6.JUUte­

HHV.: pacc'l:MTaHO HaJ160Jiee BepoHTHOe OKpyiteHHe MOJieKyJI .nypoJia B 

TBep.n;oM paCTBOpe. C.n;eJia.H Bh!BO.n; 0 TOM, 'ITO B HCCJie,D;OBaHHOH CHCTe­

Me OJIUJKHMJ1 TIOp.F.1,n;OK HOCHT cerperarzyioHHHH xapaKTep. 

7. ITocTpoeHa MHRpocRO!lliti:ecKa.f! TeopW! tlJa.soBhlX nepexo.n;oB Mei­

.ny nsoTporrHolli, HeMaTH'l:eCKOH (xoJiecTepnti:ecKoli), cMeRTnti:ecRoli A 
lili,I(ROKpHCTaJIJII'.!'!8CRHM1'! ~asaMH c ytreTOM 3qxpeKT9B 6.JII'.!JKHero opHeHTa­

IJ;ll!OHHoro l1 IT03l1UifOHHOro TIOpH'ARa. IlpoBe.n;eu cpaBHl1T8JI:bHHH aHa.JIM3 

BJIH.fIHJil.H pa3Jilf'l:HhlX npl16Jilflt8Hl1H CTaTHCTWI8CROH Teopnli Ha 3Hati:eHIDI 
napaMeTpoB .n;a.JI:r,Hero nopR,D;Ra, TeMIIepaTyp rpasoBblX Tiepexo.n;oB :vi: T.n. 
B ti:aCTHOCTM TIOKa3aHo, 'ITO y-qeT acixPeKTOB 6.JI:nJKHero-nopH.n;Ka TipMBO-

.n;wr R TIOill1lK8Hl1!0 TeMIIepaTyp ~a30BHX Tiepexo.n;oB ;m,n:ROCT:b - HeMaTUR 
n HeMaTMK - CM8RTHR A l1 COOTB8TCTB8HHO BHCORI'.!M 3Ha'IeHJil.HM Tiapa­

MeTpOB opHeHTarzy!OHHOro .JJ;a.JI:bHero TIOpR.nRa TIO cpaBH8Hl1ID c TeopHe~. 

KOTOpaH 3TI'.! aiµpeRTbl He y-qnTHBaeT. IloKa3aHo TalU\e, 'ITO yti:eT KOp­

pe.JI.fllzylM rrpI'.!BO.JJ;I'.!T R OTJilf'IHOM OT Hy.JUI T8ITJI08MKOCTM B H30TpOIIHOH 

(jiase. 2 KOTOpaH TI.PM .JJ;OCT8.TO'l:HO Bb!CORlfX 'I'eMnepaTypax rrpOTIOPU:UOHa.JI:b­

Ha T • Ilpl1 HCCJI8.JJ;OBaHlfH MHHHIDI aiM1eRTOB 6.JII'.!JKHero nopg.nKa Haii­

,I(8HO, 'ITO rrpH onpe.n;eJieHHHX ycJIOBH.fIX B HeMaTl1'18CKOM Jrn):(ROM KpHC-

~Ta~nP. BepOHTHO cymeCTBOB8.Hl18 MMHX 06.JiacTeH co CM8KTK'f8CKOH A 
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CTPYKTypOlL 3Tll: o6JiaCTR O'f0l\ll:8CTBJI8HH c TaK Has1rnaer.lhlMkl. l.U160-

TaI~H'l8CKHMH KJiaCTepaMH, 06HapyxeHH1™H paHee B H8KOTOphlX 

HeMaTHKaX. 

8. B rrpH6JUU{eHHM KOJThUeBIDC .rr.:11arpaMM nocTpoeHa TepMo~Ha'l!H­

Ka HeMaTH'l8CKHX lm,JlKHX KpHCTaJIJIOB B OKpeCTHOCTH nepexo.rr.a H30-

TpOIIH8.li El1.rr.KOCTh - HeMaTl'!'lecKHH KpllCTaJIJI. IloKasaHo, '!TO B 8TOM 

IIpR6.JraJKeHHH opneHTal.U10HH0-3am1C.fill\M qacTh CB06o.rr.Ho1i 8Hepn1PI, B 

OT.JIB'!He OT COOTB8TCTBYIO.ll8ro Bh!p8.l\8HH.fI B npn6Jill)l(8HHH caMocorJia­

COBaHHoro ITOJI.fI, saBHCHT .fIBHhlM o6pa30M OT TIOT8HI.U!aJia l.\8HTpa.JlhHHX 

CHJI. HCITOJib3Y.fI ITOT8HLU'.aJI c neHTpaJibHOH 'laCTblO ll aHH30TpOIJHh!M 

B3aHMo.rr.eliCTBJ48M, rrponopnnoHa.JihHhlM BTOpoMy ITO.Jlll:HOMY LeJKaH,Ilpa, 3hl­

'l:HCJI8Hhl CM8Ul8Hll8 T8MIIepaTyphl nepexo.rr.a lKH,I\KOCTh - HeMaTHK OT TO'l­

KP! ITOT8pl'l YCTOH'!HBOCTH H30TpOIIHOJ:i ~KOCTll 11 CKa"'!Ol{ 'I8ITJI08MKOC­

TP! B TO"'!Ke ~asoBoro rrepexo.rr.a. IToimsaHo, 'ITO npn rro;rr.xo.rr.Hll\8M BH-

6ope KOHCTaHT B3al!MO.rr.eitCTBH.fI ITOJiyqaeTc.q rrpeBOCXO,I!.HOe corJiac11e 

MeJKJI:y r:ac'leTHHMH M orrnTHHMH .IJ.aHHHMM .n;JIB )ITT,IJ,Koro Kp>ICTaJIJJa MEEA. 

06Hapy~eHa pOJib BaKaHCHM rrpH a.rr.eKBaTHOM OIIHCaHMM xo.rr.a H8KOTOpb!X 

'I'8PMO,ll;J1HaMH'l8CKVIX B8JU!'lllH B6JIM3ll Te~mep...T,fpll ~303oro ;,epexo.rr.a. 

IO. :1ccJie.rr.oBaHo BJmmuie BcecTo1JOHHero ,l.(aBJieHAA Ha .Ia3oBHe 

rrepexo.n;H JKH,n:KoCTh - HeManm n neMa'r:;m - cweKTJ!!K A. YcTaHorureHo, 

"ITO B sam1cV1MOCT]I[ OT B8Jill'!HHH KOHCTaHT B33:Y!M0,!\8xlCTBYIH M8)t(MOJie­

KyJI.fipHOro rroTemi;m:wra, yBeJIJ1'leHHe rn.rr.pocTa'l'U'lecrwro .naBJTeHxfI Mo­

JKeT rrpir!B8CT11 JmK K i.lQ3H]l[KHOB8HH'1, Tax H K paspyuen:mo yrropJJJ\O'l8H­

HOH CQa3H. IlpH 8TOM TJ.'!IT ~.asoBoro Jiepexo.n;a OT H8'.11anma K CY8KTl1Ry 

A NIO.JK8T M3M8WITbC.fI OT rrcpBoro KO B l'Opo:.iy po.ny. IToKa3aHo, ti:TO 

IIllH CIT8Il;Ma.JlbHOM BH6ope KOHCTaHT B3am1110.neficTBM.fI, OTBeti:aKl!\I1X rrpo­

MeJKyTO'lHHM 3Ha'leHAAM .J];J!Jl[Hbl aJIKIDihHOfi D;eIIH J\ITOJieKyJihl, .003Hl1Kae·r 

H8MOHOTOHH8.li sam!CHMOCTb napaMeTpOB Opir18HTaUJ1Iomroro I1 II03Hil;110H­

Horo ITOP.fI,ll;Ka OT .n;a&:emrn, 'l'I'O npJ!BO.JJ.jiT R .fIBJ18HH10 11 il03BpaTHHX" 

cpa30BhlX rre peXO,J.(OB B 0AG!,!J;K_Ol,1 Kp,!CTaJLJie. 

II. Paspa6oTaHa ~.rnTO.Il.MKa r1pmr.e11eH:<r..rr aToM-aToM rro'l·eiu:.tHB.JIOB 

B CTaTI1CT)11H::CKOll T80p11H liill,ll;KRX ... K1Jl1CTWIJ10B. aO.lf'J'I8HO pa3JIOJf.8IU\8 

ITOT8HW!aJia Mexcrv:oJieKy JJJipHoro B3al!MO,l.(8TICTB\ilf! ( B I1.pl'6Jrn1;emrn aTQ:V!-' 

a TOM ITOT8HUV,CiJIOB) no DlJati(a T8JihHHM i<IHilUpI1aH'rar~, crrpaBe,l.l,Jil:Boe rrpn 

11p0113BtM:bHHX paCCTO.fIHMRX M8li\l<Y :~eHTpaJ\.m T.f!i,{8CTM MOJl8YJJI. l\oarJ'x~;r­

lU!8HThl paaJIOY.\eH:HR 3aBI1CH'i.' TOJJ:bTW O'I paccTo.f!HJ1.fI MejjQJ· u;eHTIJaMu 

T.fI)l{8CTH MOJieKyJI, aTO;lfl!HX KOOp,l.ll1HaT M KOHC'l'aHT B3aJ!!MO,ll;8MC'l'BlfR 

aToM-aToM rroTeHil;Yicwro13 J1emmp.rr.-:·L;.(OHca. Arrpo6al.(Hrr i;as;3;1Toro rro.n-
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xo.n;a rrpoBe,neHa Ha ~ROM KpMCTaJJJie IIAA. Pac'leTaMH Ha 3BM Ha:if­

.n;eHo paBHOB8CH08 paCCTOHHHe M8JKJI:Y Il;8HTpaMH T.fIJK8CTH .rr.nyx MOJI8KYJI 

IIAA. ilOita3aHO, 'ITO BKJia,I!. U8HTpaJJhHOrO BbaMMO,I!.ettCTBH.fI ITO'!Tl'l Ha 

ITOP.fI,ll;OK Il1J8BHIJiaeT B!{Jla,I!. aHR30TpOITHOro B3all:MOJ48HCTBH.fl' rrporrop­

I.UiOHaJJbHOl'O BTOpOM'J 110.ID'!HO;.:y .:.e~a. 

I2. 11syqeHa B03MOJKHOCTI> rrpIDi!eHeHH.fI MeTo.rr.a aToM-aToM rroTeH­

cyraJioB K TeopeTH'!eCKOMY orrpe.rr.eJiemrn rnara xoJiecTepm1ecKot! crrnpa­

JIH. IToKasaHo, '!TO aKc11aJihHO-CHMMeTpM'lHHil rroTe~aJI MoJieKyJI, rro­

JiyqeHHl:.lM B lipH6Jilll{8Hl'!ll aTou-aTOM JJOT8~aJJOB, B IIpH~rre, He 

saBRCYIT OT "XHpa.7ThHOi1" KOMIIOH8HTH B3aHMO,ll;8HCTBM. noKa3aHO, "ITO 

B 3TOM rrpM6JIH~8dl1M B03HHKHOB8Hl18 XOJI8CT8pl1ti:8CKOH 3aKpyqeHHOCTM 

B O,I!.HOOCHOM K}JnCTaJIJie MOJK8T B03HUKHJTh TOJibKO KaK 8#8KT KOP­

p8JI.fII.U!Irl Me)({,ll;y opHeHTall;IDIMH :lGIPaJihHHX MOJJeKyJI. 

0CHOBH08 co.n;ep.lf.aHHe )LMCC8PTal.U1R orry6JIHKOBaHO B CJI8.IJ.YXlliIDC 

pa6oTax : 

I. Ea.rr.aJI.fIH n.A. TeopH.fI if\a30Bb!X rrepexo.n;oB rrop.fI,ll;OK-6ecrropJI­

,I(OK B HeKoTopHx MOJieKyJI.fipHl:.lX KpHCTaJIJiax. I //KpMCTaJLJJ:orpaqiH.fI.­

I9G9.- T. 14, Burr. I.- C. 48-52. 

2. Ea.n;aJI.fIH .U.A., Xa'ffiTYP.fIH A.r., KHTai{ropo,I(CKHil A.VI. 

TeopM.fI cpa30Bb!X rrepexo.n;oB ITOpiI,ll.OK-CiecrropJ!,I(OK B MOJieKyJI.fipHHX 

KpV<"l'aJIJiax. rr l/KpRCTaJIJiorpajJHR.- 1969.- T.I4, Blm. 3.- c. 404 

-4II. 
3. Ea.rr.aJJ.fIH ,U.A., .Aa'laTyp.fIH A.r. Y'leT Koppe.muunr B yrropiI,ll.o­

~HBail!1eMC.fI 6:11HapHoM TBep.rr.oM paCTBope II ~TT.- T. I2.- C. 439-

447. 

4. Ea.rr.aJI.fIH .IL.A., Xa'!aTYP.fIH A.r. K Teopmi: ynoP.fI.I!.o"tleHM B 

MHoroKoMIIoHeHTHHX TBep,I(IDC pacTBopax II ~TT.~ 1972.- T. I4.­
c. 2625-2630. 

5. Xa'laTYP.fIH A.f., Ea.n;aJI.fIH n.A. TeopHJI !f>aaoBoro nepexo.n;a 

M3 M30Tp0IIHOH ~OM qla3bl B HeMaTM"tl8CKYD c yqeTOM KOppeJI.filU1ll: 

Mel\IJ:Y opReHTanH.fIMl'I MOJieKyJI l/KpMCTaJIJiorpalfJMJI.- 1977.- T.22 , 

Bhlll. 4.- C. 677-685. 

6. B!l..dQ.~~(;l.n D. H., Kh.i;tch.lttu. 't~a..n ~.G. Co'lte~Qh~11 i.n slu, .. 
·lL5tLc.CAt lh.eo'l~ of hq,ui.d C.'l~StQ.~~ If ~. Ph.~s. Cltetrt. So~ .-

1978.- V . 09.- P. 7II-7I7. 

7. Ea,I!.aJI.fIH ,U.A. MHKpocKorrn~ecKaJI TeopHH qi.rry-KTYffiUiO~HHX 
hO.Jlli KOHU8H'l'pawrn B HeyrropJI.n;O'l8HHh!X MHOrOKOMIIOH8HTHb!X TBep,ll;hlX 



- Z6 - · 
pacTBopax' //~TT.- I979.- T. 2I.- C. 20I7-202I. 

8. Ea,n;aJI.ffH n.A. 0 HOBOM crroco6e HaxOlK,ll.8HIDI rrapHOM KOppe.JIR­
I.J;HOHHOR ~YHKI.J;Hl1 Mo,neJrn Hsl1Hra B rrpH6E11~eH:11:11 caMocorEacoBaHttoro 
noJIJI // ~li3H"<IecK:11e MeTO.ILH liCCAe.noBaHIDI TBep.noro TeEa. BHn. 3.­
CBep;IVlOBCK : Ms.n-~o Yill'l, I979.- C. 52-57. 

9 .Ea.n;a.rJ.fiH n.A. TeopIDI rlJa30Boro rrepexo.na HeMaTli'I8CKl1li KpllC­
TaJLJI - :1130TpOilHaH lKli,ll;KOCTb Ha OCHOBe paccMOTpeHIDI peaEbHOro 
CTpoeHID3: MOA8KYA //Tes. )LORE. IY Melt\I(yHap. KOH~. co~. CTpaH no 
iXH.nKMM KpliCT8JIJiaM. T. I.- T6liJrnC:l1, I98I.- c. 158-159. 

IO. Ea,n;a.JIRH n.A. MliKpOCKOilli'!8CKaH TeopIDI rlJa30BOro rrepexo.na 
HeMaTHK - cMeKTliK A c ~eTOM acfyJ;eKTOB 6Jllll)i(l-Iero nopfl:,i~Ka I I Kp:11c­
TaJLJiorpatJ!:11.fI. - 1982.- T. 27, BHIT. I.- c. 20-26. 

II. Ea.n;a.JIRH n.A. nBy~eHTpOBOe pa3E0~8H:l18 .n.JIR IlOT8HI.l;HMOB 
Me;<{MOEeKy.JIRpHoro B3a:MMo,neficTBIDI // HsB. AH ApMRHCKOH CCP. ~:11311-

Ka.- 1982.-, T. 17.- C. 322-328. 
I2. A6paMf!H P.M., Ea,n;a.JIRH n.A. Y'!eT BAIDIHRR BC8CTOpOHHero 

.naBAemm Ha qiasoBH~ nepexo.n HeMaT11'!ec1mli lfrM,rurn:ti Kp11cTaJIJI - :11so­
TPOTIHaH liill.ILKOCTb // HsB. BysoB. ~:11:3:11Ka.- 1982, Ji! IO.- C. III-II3. 

13. na,D;a.JIRH J!,..A •• Aeiorurn 3 .c. K CTaT:l1CTl1'!8CKOi-i Teop1111 6JIIDK­
Hero nop.fI,nKa B cMernaHHhlX opraH:11'!ecm1x Kp1rnTa.JI.Jiax I I KpRCTaJLJio­
rpacp:rur. - 1983.- T. 28, BHTI. 4.- C. 629-634. 

I4. Ba,na.JIRH f.,.A. 0 Teop1rn xonecTepH"<IeCKllX ;irn.n10rx Kp1wraJLJioB 
B rrpH6JillJKeHm~ o. Tm•-a TOM TIO'reHI.J;HMOB I I c;sHT. - I988. - T. 9, ~~ 7. -
c. 778. 

I5. Mpawrn P.rv.., Iia.n;a.JIRH ;J..A. CTE.THCT11"<IeCRM TeopM ;'.:asouo­
ro nepexo.na CM8KTl1R A - Her.1aTYl:K rrp11 TIOBhf;tI8HHbTX .rr.aBE8HlU!X // iTR­
TM KOH:l'epeHQl1R coqHMHC'm'!ecmu cTpaH no :fil1,IT.KliM 1cp:v;c•raJIJLD.M. 'l'e-
3l1CH ir.oKJI.- O.necca, I983.- T. 2.- C. 40-42. 

rn. Ea.n;a.JIRH r .A. Moneey.mtpHa!I TeO_pli.fI XOE8CTepH1!8CK>IX JrJ'r)l.KI1X 
KpliC'£aJLJIOB c y"<IeToM a:Iif;eKTOB 6AHEHero rrop.FI.n;Ka // OnsuKa. Meiimy-
30BCKHli c6opHHK Hay'!HHX Tpy.n;oB. BHrr. 5.- EpeBaH : Hs.n-Bo EI'Y, 
I985.- c. 43-i-W. -~· 

I7. Ea.n;a.JIRH ,ll.A.' Mypa.n;mi; A.A •• MeJillK-.BapraH.fIH ;.:.K. 
O ,n11arpaMMHOM MeTo.ne pac'!eTa ::i1M.eKTOB 6JrnMHero nopH.n;Ka B yrrop.FI.no­
'!HBaU]4eMc.fI CmrapHOM CllEb.Be // r:sB. BY30B. t.'·H311Ka.- I988 .- 'I. 3I' 
.If> 8. _: C. G2-C7. ' 

rn. Ea.n;a.mtH _;..A.' :·1iypa,I\HH A.A. Y'!eT KOppeJJJIIUUr' a'fOMOB B C'l'a­
T>iCTI!l!eCKOZi Teo_pmr o.;IYJt:ttero nopH.n;Ka B yrroi;H.UO'l'''Ban,Juc.rr cinRapEhlX 

- 27 -

crrnaBax Y"<I. 3alll1CKH EI'Y. E~T. HRyKH.- I988.- M 2.- C. 56-62. 
I9. Ea.n;a.mtH n.A., Mypa.n;.fIH A.A. Y"<IeT KOppeJI.fI!lHH aTOMOB B 

6HHapIWx CTIAa.BaX co CnOJKHHMH pemeTKaMli H B CBepXCTPYKTypax c 
Hemtom:.KHMH napaMeTp8.Ml1 ,nMbHero noP.fI)J.Ka I I Y'!. 3allliCKH EI'Y. 
EcT. HaYKH.- I989.- ~ 2.- c. 42-48. 

20. Ea,na.Jl.fIH n.A., Mypa.n;.fIH A.A • .UnarpaMMHHH MeTO)l. pac'!eTa 
acpf,eKTOB 6AHJKHero IlOP.fI)l.Ka B ynopH)J.O'!l1BaKll1HXC.fI MHOrOKOMilOHeHT­
Hb!X crrnaBax // ToMcK, I989.- IO c.- PyKolll1Cb .nen. B Bill:Il1TH, 
j e295-B89. AHHOTaql'l.fI : H3B. BY30B. ~H311Ka.- I99'0.- T. 33, 
.If! I.- c. 125. 

21. Ea.n;a.r.LfIH n.A.' Mypa.n;.fIH A.A. CTaT:Vl:CT11'!8CKaH TeopIDI H8Ma· 
Tl1'!8CKHX lKR,JJ;KHX KpHCTaEAOB B rrpH6AH~8Hl111 KOEbqeBl:lX .n11arpaMM , 
II ApM. Hlill1HTH. IlperrpHHT, I989, 46-Ap.89, I3 c. 

22. Ea.n;a.mtH n.A •• Kapawrn JI.r. CTaTHCTl1'!8CKM Teopll.fI 
yrrpyrHX IlOCTO.fIHHl:lX H wara xonecTepl1'!8CKOtt crmpa;rn c ~eTOM 

·KoppeMI.J;HH MoneKyn. 1. OcHOBHHe ~pMyJIH // H3B·. AH ApMRHCKoV 
CCP. ~H311Ka.- I989.- T. 24, BHTI. 2.- C. 93-98. 

23. Ea.n;a.mtH ,U.A., Mypa,n.fIH A.A. 0 MoneKy.JIRpHo-cTaTHCTH'lec­
KOR TeopHli sqxpeKTOB 6AH:»tHero IlOP.fI)LKa B HeMaTH"<IeCKHX lKR,JJ;KHX 
KpHCTaJLJiax // Y~E.- 1990.- T. 35, .If! 5.- C. 696-702. 

24. Ea.n;aJIBH n.A., KapaMiIH JI.r. 0 MOAeKy.JIRpHo- CTaT:l1CTl1'!8C 
Kott TeopHH yrrpyrRX nocTO.fIHHb!X H mara xonecTepn-qecKoil crrnpa;rn 
II Y~X.- 1993.- T. 38, .If! 5.- c. 726 -733. 

C,l.(aHo B rrrousno,I\CTBO I2.08. 1993 r. 
By1.1. 60x84 nc'I. I mICTa 

3aKas 1/9 Tnrar.c 100 

!.{ex npoTanpHHT" EprnaHcKoro rocy1mBcpc>1TeTa. 
EreBtrn, yn. Mramrna I!~ I. 

1 


