
OT3bIB 

ocpHumUIbHOfO orrrrOHeHTa 

Ha ,nHccepT~HOHHyro p a60TY 5Iu.eHKO ITaBlIa l1BaHoBM'lIa 

« ticClIe,nOBaIme TepMo,nMHaM~fC-leCKHX H I<MHem~leCKMX cBo i:fcTB HO,llCO,llep)KaIllax 

faJIOfeH)'fJIepO,llOB nponaHOBor o pSl,lla», npe,llCTaBlIeHHOH Ha COHCKaHMe yqeHoH CTerreaH 

KaH,llH,llaTa <pH3HKO-MaTeMaTMQeCKHX HaYK no CrreUHaJIbHOCTH 1.3.1 4 - TeII1I0<pH3HKa H 

TeOpeTH'lIeCKaSi TenlIOTeXHHKa. 

PaCCMaTpHBaeMaSI ,llHCCepTaUMoHHruI p a60Ta .5Iu.eHKo IT.H. rrOCBllIleRa J,I3yqeHHlo 

TepMO,llHHaM}fqeCKHX H KRHeTlfl-leCKHX CBOHCTBax MOlIeKyn HO,llTPH<pTop MeTaHa CF)I, H30MepoB 

HO,llrenTacpTopnporraHa n-C JF7I, i-CJF 7I H H30M pOB HO,llnpOnaHa n-C)H71, i-CJH7I. 
Ho,nco,nep)l{aIUHe ranoreHHpoBaHHble Xna,llOHbI CFJI (Xlla,llOH 1311) H C JF71 (Xlla,llOH 21 711) 
,llaBHO paccMaTpHBaJoTCH npOMblUl1IeHHOCTbIO KaK O,llHH H3 Han 60nee nepcrreKTMBHblX 

XHMH'leCKH aKTH13HbIX HHn I6HTopOB rop eHHSI. 3 TH COe,llMHeHMSI Xapal<Tep H3yroTCSI 

rrO,llXOJVlllJ;HMH <pH3HQeCKHMIf CBOHCTBaMl-l, OHM HHep THbl npOCTbI B npOH3BO,llCTBe H XPaHeHltif. 

BMeCTe C TeM, B OTlIFflIHe OT 6 POM- H XlIopCO,llep)l(aIIJ.HX XJla,llOHOB, 601IbIllHHCTBO H3 KOTOPbIX 

3anpemeHbI K n pOH3BO,llCTBY MOHpeaslbHcKMM rrpOTOKOlIOM, paCCMaTpHBaeMble COe,llHHeHHSI 

rrOflHOCTbIO 6e30naCHhl ,llnSi 030HOBoro ClIOH H 061Ia,naJOT HYlIeBbIM nOTeHu.HaJIOM rno6anbHoro 

nOTenlleHHH. O,llHaKO B TOM 'lIllcne H3-3a OTCYTCTBHSI He06xo,llHMblX 3HaHHH no TePMO,llHHaMHKe 

H KHHeTHKe 3TID{ BeIlIeCTB, ,neTaJIbHbIH MexaHH3M HHTH6HpOBaHHSI ropemrn ,llaHHbIMH 

ranoreHHpOBaHHbIMH yrnep0,llaMH Bee eme He ,ll0 KOHl.I:a nOHJlTeH. B CBSl3H C 3THM 

npM teHeHHhrn aBTopOM KOMnlleKCHbIH n o,llXO,ll, BKIDO'llaIOIIJ.HH Hcno h30BaJme KaK 

npeuH3HOHHoro 3KcnepHMeHTaJlhHOrO MeTO,lla aTOMHO pe30HaHCHOH a6eop6II:HOHI-lOH 

crreKTpOCKonHH, TaK H CO'lleTaHHSI Teop emKO-paC'lIeTHblX MeTO,llHK, OCHOBaHHhIX Ha KBal-ITOllO­

XHMH'lIeCKHX SbI'lIHClleHHHX, rr03BOlIHeT Ha BbICOKOM ypOBHe peIilllTb n OCTaBlIeHHble 3a,na 4H, 

KOTopble, HeCOMHeHHO, aKTyaJlLHLI H rrpe,llCTaSJIHIOT <PYH,llaMeHTaJlhHhIH HaytlHblli H 

rrpaKTM'lIecI<.IDi HHTepec. 

CTPYKTypa WtCCepTaUHOHHOH pa60Thl SlBJIHeTCSI Tpa,nHu.HOHHOH. ,aHccepTau.ml BK1IIOQaeT 

BBe,lleHHe, TpH rnaBhl 3aKJUO 'lIeH He, a TaK)Ke enHCOK mlTepaTypbl H3 179 HaHMeHOBaJ-nrn H 

npHlIQ)l(eIille. Pa60Ta H31IQ)l(eHa Ha 135 cTpaillil.l,ax Ma.J.ill1HOfiHCHOr o TeKCTa, CO,llep )KHT 31 

PHCYHOK H 23 Ta6JTHu.bI C Y'lIeTOM rrpH1l0)KemUL 

Bo Bse)J.eHHH ,naHO 060cHoBaHHe aKTyanbHocTH TeMbI ,llHCCepT~HH , OCBeIlIeHa CTeneHh 

pa3pa60TaHHOCm TeMhl, C<P0PMYlIHpOBaHbJ u.eIDI H 3a.n,a l fH HCClle,llOBaHHH, oTpruKeHa Ha~H<UI 

HOBH3Ha H rrpaKTH'lIeCKruI 3Ha'llHMOCTb pa6oTbI , H31l0)KeHbI OCHOBHble rrOJlO)l{eH HSI, BbIHOCHMble 

Ha 3aJ.II;HTY. 

B "epSOM rJJaBe BbITlOlIHeH BcecTopoHHHH 0630p rrO)KapoTYIllaI.UHX xapaI<TepHCTHl.< H 

<pH3H'lIeCKHX CBOHCTB Pa3JTl{qHbIX r aJlOr eHHpoBaHHbIX ymepO,llOB , HCnOJTb3y eMbIX KaK 

cOBpeMeHHbre 3KOJlOrH'lIeCKH ImCTble XHMH'lIeCKH aJ<THBHble cpe,ncTBa HHTH6HpOBaHHSI rop HlUI 

H aBapHHHoro B3pbmono,naBlIeHHH. C ,nenaH BhIBO,n, 'lITO, HecMoTpSl Ha ,llOJIrl1e nOHCKH nOBblX 

nO>KapoTYlliaIllHX areHToB, HeB03MO)l<H0 Bb1,[(enHTb O.n,HO BeIlIeCTBO, nonHOCThlO 

y.n,oBlleTBOpHIOIlIee sceM cospeMeHHbIM TPe60BaHHHM no 6e30naCHOCTH, 3cp<peKTHBHOCTH, 

3I<OnOrH'lIHOCTH If 3KOHOMH'-IHOCTH. IToKa3aHO, 'lITO KaK .n.n51 HCXO,llHblX COe,llHHeHHH CFJI, C JF 7I 

J.t C3H7I, TaK H ,ll1I5I FIX nepBH'lIHbIX np0,llYKTOB .n.HCCOU.H~HH Ha6mo),:{aeTCH SlBHO Bbl pruI(eHHblH 
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}le<pHUHT JUnep arypHhlx }laHHbIX rro KHHeTWleCKllM II TepMO}lllHaM1l4eCKHM CBOHCTBaM, 'ITO 

Tpe6yeT HX yrOq}JeHH}!. 

B T opan f'JlaBa rrOCB}!IneHa HCCne}lOSaHHIO TepMO}lHHaMHqeCKHX rrapaMeTpOB 

ranoreIDIp osaHHblX yrn epO}lOS MeTO}laMH Ks aHTOBOH XHMHH . B fJlase n pHBO}llITC}! OrrHCaIille 

rrpM6nmKeHHhlX MeTO}lOB He3Mmrp H4eCKoro p eWeHH}! y p aBHeWU[ IIIpe.z:umrep a H y paBHeHll}! 

3neKTpOHHOH n n OTHOCTH. TIp e}lCTaSn eHO OIlllc aHHe n O}lXO}lOB, OCHOBaHHblX Ha MO}lem IX Teop HH 

n epeXO}lHoro COCTO}!HIDI H Teo p HH PPKM, HCrrOJIb3)'lOIneHC}! B }laHHOH JJ:HCCepTaUHOHHOH 

p a60Te }In }! paC4era I<OHCTaHT CKopOCTeH 3n eMeHTapHbIX XHMJ{tIeCKHX peaKUHH . 

TaK)Ke B }laHHOH rnase }lIDI MoneKyn C3F7I H C 3H7[ npe,uCTasneHbl pe3ynb TaTbI p aC4eTa 

TepMO}lHHaMH'leCKHX <P)'HKIVlH, TaKHX KaK 3HTaJThITlI}! , 3HTpomU[ H H306 apHM TerrnoeMKOCTh B 

aHarra30He TeMnepaTYP 200-500 0 K. B c e paC4 eThI 6hIJ1H rrpOBeaeHbl Ha OCHOBe 

npe)lBapHTenbHo SbInOnHeHHbIX KBaIiTOBO-XHMH4eCKHX Sbf1IlfCnemrn B n por paM Me 

«Gaussian09», KOTOPM smm leTC}! 06Inerrp HH}! bIM KOMMep qeCKHM rraKeTOM ,uml p aC4eTa 

onTHMH3HPOSaHHOH reOMeTp HH Mon eKyn , non HOH 3neKTpOHHOH 3Hep nm, spalll,a en bHblX 

n OCTOHHHblX, Kone6aTeJIbHblX q aCTOT H MHOrHX }lpynlx xapaKTepHCTHK MoneKYJI. B }laHHOH 

p a60Te HCnOJIb30 SanCSI B3L Y P D F T <PYHKUllOHaJI s CO4eTaHllH C KOppen}!UHOHHO­

cornaCOBaIiHblM 6a3HCHbIM Ha60p oM )J.aHHllHTa ,un }! aTOMOS HOaa, BKJ1l{)QalOllvJM 

nceB,uorrOTeHUHan ,uJI}! Y4eTa SnH}!Hll}! OCTOSHblX 3JIeKTpOHOB B TSIIKenbIX aTo Max 

c c-pV TZ-PP H BaneHTHbTM 6a3HCHblM Ha60poM Donna, ,uonOJIHeHHhIM TIOn}!p H38.UHOHHhIMH 

<PYHKUIDIMH p-THlla ,uIDI aTOMOS BO,ZlopO}la H d -THrra }lJISI aTOMOB yrnepO}la H clJTopa 6-311 G**. B 
rnaBe 6blJI BbmonHeH aHMH3 T04HOCTH rrOJIyqeHHbIX paC4eTOB, rro pe3yn bTaTaM KOToporo 

MaKcHManhH)'lO Benfllumy rrorpewHo cTH B 3HeprHHx peweHO oueHHBaTh KaK He 

n p eBblWaJOInYIO ±1 2-16 K)l)J<iMonb, H n pOSe}leHO COrrOCTaBJIeHHe pe3ynbTaTo B paC4eTa C 

3KcrrepHMeHTaJIbHI:.IMH n HTeparyp HbIMll }laHHbIMH. 

B KOHlI,e r naBbI 6blJIa npOBeaeHa rrp OUe}ly pa annp OKCHMaUHH n onyqeHHb l x 

TepMoaHHaMHqeCKHX <PYHKUHH B BI1}le CTaH}lapTHOro ceMH-rrap aMeTpll4eCKor o rrOJIHHOMa 

NASA H rrp eaCTaBJIeH pacqeT 3HTaJIbn HH peaKlI,I1H JJ:HCCOUH8.UHH II 1130 Mep H3aUHll MoneKy n 

C 3F 7I H C 3H7I. 3aKJII04eHO, "ITO 3Hep r eTHl:leCKH HaH60nee BbITO}lHhIMH SlBn SlIOTCSI COCTOSlHll}! 

060HX BeIIl,eCTB. B Bll)J,e 1130MepoB i-C 3F 7I H i-C3H 7I. TaKIKe OTMeqeHO, 'ITO p eaKUHSI 

Pa}lHKMbHOH ,uI1CCOl.{H8.UHH SIBJUleTCSI 6e36ap bepHOH, HO B MoneKyn e n -C3H 7I n pHCYTcTByeT 

,uOrrOJIHI1TeJIbHbrn KaHaJ1 ,ZlHCCOUHall,HH, npOTeKaIOInHH 4epe3 nep eXO)J,HbIH KOMnneKC C 

06pa30BaHlieM rrpO.lJ.YKTOB HI H C 3H 6. 31'0 T KaHaJ1 He Ha6JJl{)}laerCSI BO <pTopCO.llep)KaIll,HX 

COe}lHHeHHSlX. 

B TpeTbeii rJIa Be H3nO)I(eHa MeTO,ZlHKa rrpOBe,ueHHR y a ap Ho-Tpy6Hor o 3Kcn ep HMeHTa H 

TeOpeTHl:leCKHe OCHOBbl MeTO.lla aTOMHO pe30HaHCHOH a6cop 6UHOHHOH cneKTpOCKOnHll CA PAC) 

rrO}lp06HO OrrHCaHbl pe3YJIbTaTbi 3Kcrrep HMeHTanbHbIX H3Mep eHHH Ha YCT8Ho BKe «HEcI>PHT» 

OMBT PAH. bbJJ1H paccMoTpeHbl H rrpOaHMH3HpOBaHhI Bce B03MOIKHble 3KcnepHMeHTanbHbie 

Heonpe,ueneHHocTH, KOTopble MOrJUf B03HHKHYTb KaK B xo,ue nO}lrOTOBKH 

npoBeaemrn 3KCrrepHMeHTOB, TaK II B Xoae Herrocp e,ucTBeHHbIX H3MepeHHH: a6cop6U:HOHHblX 

npo<pHneH aToMapHoro HO,Zla H rroclle.lJ.Yl0DJ,ero HX nepec'lera B COOTBeTCTBYIOInHe 

KOHIWHTpalI,HOHHble np0<pHJIH. MO)J(HO OTMeTHTb, 'ITO MeTOa APA C , OCHOBaHHbrn Ha 

pefHcTpauHH npoxO.llSlIll,erO 4epe3 HccneayeMoe Bew:eCTBO H3nyqeHHSI, SIBJIHeTCR YHHKaJIbHbTM 

no TO'llHOCTH H qyBcTBliTeJlbHO H II03BonSIeT perHcTpHpoBaTb KOHueHTpaulllo aTOMOS HO,Zla 
12 3

nOpSl}lKa 10 MoneKy n / cM . 

IlocJle BhIDOJIHeHHSI He06xoJJ:HMbI X KaJIli6pOBOllHbIX rrpoue.lJ.Yp, KOTopble TaK)J(e n o ,up 06HO 

OIIHcaHbI B ,uaHHoH rnaBe, 6bIJIH rrpe,[{cTaaneHhl }laHHble n o KllHeTHKe MOHoMo lleKYJUlpHOH 
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.zmCCOlUfaqIDf HO)]'CO)J,ep)f(a lI(HX Xrra)],OHOB CF3I, n-C3F71 11 n-C3H 7L 3KCnep11MeHTanbHOe 

onpe)],erreIDIe KOHCTaHTbI CKOPOCT11 )],11CCOU11aU1111 C F31 6bIJIO BbInOJIHeHO 3a na)J,aIDIII11M11 11 

OTpa)f(eHHbIMH Y)J,apHbIMH BOnHaMH B )],11arralOHe TeMnep aTYP 950- 1200 K, )],aBn eH11H 2 .0-3.0 

6ap. KOHCTaHTa CKOPOCT11 )],11CCOU11aU1111 n -C 3F 71 ll3MepeHa n p H TeMneparype OT 800 )],0 12 0 0 K 
H )],aBneHHH OT 0. 6 )],0 8.3 6ap, a KOHCTaHTa CKopocnI )],HCCOUHaIlllH n-C 3H 71 - rrpH TeMrreparype 

01' 830 )],0 1230 K, )],aBrreHllll 2 .6-4.0 6ap. ITo pe3YJThTanlM Bcex H3MepeHIDI npe)],CTaBrreHhl 

A ppeHlf)'COBCme 3aB11CHMOCTH KOHCTaHT CKopocTeii: B rrpe)J,IlOrrO)l(eHlIH nepnoro H BToporo 

nop~)J,Ka no )J,aBrreHH1D, a TaK)l(e YKaJaHa 3Hepnl~ aI<TI1BauIUL 

,lJ,anee B r rrase .aJUI Tex me coeMHeHHH SbrnorrHeH TeOpen{1:J:eCI<HH PPKM paC4e1' KOHCTaHT 

Cl<opocTeH B lllHPOKOM )],HanalOHe Tep M O)J,HHaMHqeCKI1X napaMeTpOB H npOBe.lleHO 

KRHeTlfQeCKOe M o )],err11posaH11e. D epexo)],HaJI 06naCTb n o )],aBJIemno 6bma o u eHeHa no MO,Ll,emI 

Tpoe. Pe3YJIbTaTbI paCQeTOS COnOCTaBrr~nMCb KaK C norryqeHHbIMH 3KcnepHMeHTaJIbHbIMH 

pe3ynbTaTaMH, TaK Ii C HJl..fe lOIIUi MHC$I rrHTeparypHbIMH ,uaHHbIMH. EbIna npO.lleMOHCTpHpOBaI-Ia 

XOPOillaJI COI'naCOBaHHOCTb p accMoTp eHllblx BerrHqaH. KaK HTor 6bIJIO onpe,[( neBO, tITO 

KOHCTaHTa CKOPOCTl1 ,[(IlCCOUHaUIiH CF31 B 3Kcnep HMeHTaJlbHOM ,LI,11analOHe TeMrrep aTYP 11 

,LI,aBJIeH11H: llaxOLLHTC5I B nep eXO,IUIOH: 0 6 rraCT11 no )J,aBJIelnnO, a KOHCTaHTbI n-C3F7I H n -C 3H 71 

Jle)I<aT 6JJH3KO K npe,Ll,eJIy BbICOK11X )],aBnef'IHH:, HO Bce )I(e 3aB11CHMOCTb 01' Hero Bce eIIIe OCTaeTC$I 

3Ha1:{lfMOH:. 

B KOHue rnaBbI rrpOBe)],eHO 0606meH11e norry4eHHbIX B )]'11c c epTaJ..{HOHHOH: pa60Te 

KHHeTHqeCKRX CBOHCTsa Bcex HO)]'CO.!l.epmam11X Xrra,Ll,OHOB TOMOnOfHQeCKHX PH,LI,OB C nH 2n+ 1I 11 

CnF 2n+ll. Ha OCHOBe npe)]'CTaBneHHoro aHaJI113a nOKalaHbl 06m;11e 3aKOHoMepHocT11 B 

3HepreTIlKe C-I CBH311 H rroBe)],emrn KOHCTaHT CKopOCTell ,LI,lfCCOll11UUKH B 3aBl1CHMOCTl1 OT 

.!I.aBneHlfH, palMepa MorreKyrr , BJIH$lH11H 3aMeLUaIDLUHX aTOMOB SO.!l.opo,ua IDIH cpTop a. 

B 33K'm01feHIIH ccpopMyrr11poBaHbr OCHOBHble pe3YJIbTaTbI H BbIBOl(h1 p a60TbI. 

HaY1fHaB HOBH3Ha ,u11ccepTall110HHoro HCCJIe,Ll,OBaHHH He BbI3bIBaeT BorrpOCOB. EOJIblliM 

QaCTb n p e,ucTaBneHHbIX pe3ynbTaToB norryqeHa BnepBbIe MJIH 3HaQ11TerrbHO pacIllHpHeT 11 

YIlY'flliaeT HMeIoLU11ecH nHTepaTypHble n pe,ncTaBrreHlfH. Cpe,nH HaM60JIee BamHbIX pe3YJIbTaTOB 

MO)l(HO OTMeTHTb: 

1. BnepBbIe ·paCC1.JHTaHl-lble B illHPOKOM ,nHan aJoHe TeMnep a ryp TepMo,nl1HaMHqeCKHe 

XapaKTepHCTI1KH MoneK)'JI n-C3F71 11 i-C3F71 TaKlfe KaK 3HTaJIbnHH 06paJoBaHHH, :JHTPOIIHH 

11306apHruI TemIOeMKOCTb. ,uIIH MOIleKYIl n -C3H 71 H i-C3H71 TepMo,n11 HaMFfLIeCKHe 

XapaKTepHCTI1KH 6blJIH YTOqHeHhl rrpH nOMoLUH KBaHTOBO-XHM11QeCKOrO pacQeTa Ha 60rree 

BbICOKOM, 4eM paHee, ypOBHe TeopHlf. 

2. Onpe,neIleHa TepMOX11MJlJI peaK~HH )J.11CCOU11auHH H H30Mep113au1111 C 3F71 11 C3H71, a 

TaKme BnepBbIe paCC1:J:HTaHa KOHCTaHTa paBHOBeCHH B pea:K.U115IX 11X 1130Mep113auHH. 

3. PacllIHpeH ,u11aIIalOH TeMIIeparyp Ii J(aBJIeHHH, B KOTOPOM KOHCTaHTa CKOPOCTH 

MOHOMOJIeK)'JIHpHOH ,uHCCOUHauHH CFJI Orrpe.!l.eIleHa rr o cp e,uCTBOM np5lM bIX 

3I<CnepHMeHTaJIbHbIX Ii3MepeH11H . BrrepBbIe rrocpe,nCTBOM n p HMblX H3MepeHMll onpe.!l.en eHbI 

KOHCTaHTbI CKOPOCTH MOBoMoneKYIIHp HoH J(HCCO~11aL\HH n - C 3F 71 H n-CJH 71 B lUHPOKOM 

,nHanaJOHe TeMnepaTYP npH PalJIHQHOM ,uaBJIeH11H. 

4. LJ;IIH MOIleKYJIbI CF31 Ha OCHOBe TeopHH PPKM YTO'lll.eHhl 3Ha1.JeHHH KOHCTaHThI CKOPOCT11 

.uHCCOUHauHM B npe,nene BbICOKHX H H113KHX ,LI,aBJIeHHll, a TaJ<)l(e B rrepeXO)J.HOH:: 06IlaCT11. ,uJIH 
MoneK)'JI n-C3F71 11 n-CJH71 paCQeTbl KOHCTaHT CKopocTeH ,UHCCOUHauH11 Ha OCHOBe TeopH11 

PPKM npOBe,UeHbI BnepBble B llIHPOKOM )J.11aIIaJOHe TepMO.!l.11HaMH1.JeCKIIX napaMeTpOB. 
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5. BbUrBJIeHbI 06lI(He 3aKoHoMep HocTH PH,UOB C nF2n+tI H C nH 2n+ 11 B 3HepreTHKe C-I CBH3H H 

nOBe,UeHHH KOHCTaHT CKopocTeH ,LlHCCO~Ha~HH B 3aBHCHMOCTH OT ,UaBJIeHHH, paJMepa M OJIeKYJI, 

BJIH51HHH 3aMelUaIDmHX aTOMOB. 

TeOp eTHQeCK aJl H npaKTlAeCKaJl 3HaQHMOCTh nOJIYl.JeHHhIX pe3YJIbTaTOB cy~ecTBeHHa . 

Onpe,n:eneHHble CBOHCTBa MoneKyn HO,UTpHqnopMeTaHa CF3I, I-Mo,UrenTo$TopnponaHa n-C3F 7I, 

2-Mo,n:renTocllTopnponaHa i-C 3F71 H I-Mo,UnpOIIaHa n-C3H 71, 2-MOLJ.IIpOnaHa i-C3H 71 HBJUIl{)TC51 

$YHLJ.aMeHTaJIbHbIMH xapaKTep HCTHKaMH ,UaHHbIX COe,UHHeHHM H MOryl 6bITb HCIIOnb30BaHhl 

,UJIH llillpOKoro KJlacca TeOpenlqeCKHX H n pHKJla,UHhIX 3a,Uaq. Bel 3HaJ:IHH TepMO,UHHaMHqeCKHX H 

KHHeTH'.JeCKHX CBOHC B XJIa,UOHOB HeB03MO)l{HO nOJIHOCThl() 6 e30rracHoe rrpHMeHeHHe 3THX 

BemeCTB B KaqeCrne areHTOB nO>l<apoTy w em ul H B3phlBono,UaBJIeHUH, nOCKOJIbKY ,UeTaJIbHhIH: 

BKJla,n: TerrJIOBOrO H XMMHl.JeCKOrO MexaHH3Ma liHm611p oBaHHH npo~eCCOB ropeH HH 6y,ueT 

OCTasaThCH Heonpe,UeJIeHHbIM. 3HaHHH nOJIyqeHHbIX KOHCTaHT CKopocTeii 3JIeMeHTap H hIX 

XHMH"'leCKHX pea.KI{HH, BMeCTe co 3HaHHeM orrpe,UeJIeHHbIX BenHqJ1H 3HTaJIhllHH 06p aJoBaHHSI, 

3HTponHH H H306apHoH TennoeMKOCTH MOfyT 6hITb HCnOJIb30BaHbl HHM npoTHBonQ)!(apHOH 

060pOHhI (<l>I1iY BHl1I1l10 Ml..JC POCCIrn), J1HCTHTyTOM XHMHqeCKOH <pl13HKH HM. H. H. 
CeMeHoBa PAH H ,UpyrHMH HayqHo-npoH3Bo,UcTBeHHhIMH rrpe,UnpHflHHMH ,UJUl p aJpa60TK.H 

,uocToBepHbIX XHMHKO-KHHeTHqeCKHX M o,ueJIeH, OrrHChmaIDIII;HX napaMeTphI fOpeHRH H T)'IlleHR5I 

O'larOB rrO>KapOB C rrOMOlI(htO iio,uco,Uep>I<aIUHX coe.n:HHeHHH . 

.uHccepT~HH HanHcaHa rpaMoTHbIM HaYl:£HblM H3hIKOM, C HCnOnb30SaHReM TepMHHonorHH, 

HCIIOJ1h3yeMoH B 3aTpoHyTbIX 06JIacnrx HayqHhIX HCCJIe,UoBaHHH. ):(oCToBepHoCTb pe3YJIbTaTOB 

rro,UTBep)KLJ.aeTCH XOpOIIUlM COOTBeTCTBHeM 3KcnepHMeHTaJIbHbIX H TeOpeTHl.JeCKHX ,uaHHbIX, a 

TaK>Ke cornaCHeM C HMefOlllHMI1CH JII1TepaTypHblMH CBe.n:eHlliIMH, qTO HBJUleTCH HeOCnOp HMblM 

,n:OCTOHHCTBOM pa60TbI. OCHoBHble pe3ynbTaTbI pa60Tbl H3JIO)l{eHbI B 5 IIy6JIHXaIUUIX B Be,UyIIIHx 

HaY'lHDlx H3,UaHHHX, HHll.eKcHpyeMblx B 6aJax ,UaHHhIX «Web of Scienc e», «Scopus» H 

peKOMeH,uOBaHRhIX BAK. C OBOKYIlHOCTb ny6nHKaIJ,I1H B 1l0JIHOH Mepe OTpa>I<aeT Bce 

Ilpe,n:CTaBJIeHHhle B ,LlHCcepTa~HH MaTepHaJIbl. COHCKaTeJIh B TeKCTe ,LlHccep Tall,HH CChlJIaeTCSI Ha 

aSTopOB H HCTOl.{HHKH 3aHMCTBOBaHlliI OT.n:enbHbIX pe3ynbTaToB B COOTBeTCTBHH co CllHCKOM 

JIHTepaTYPhl. HeKOppeKTHble 3aHMCTBOBaHHSI B .llHCCepTa~HH OTCYTCTBYfOT. 3Ha'lHMOCTb 

o6cYiK,lleuHH II BblBOAOB B pa60Te 6hma npH3HaHa MHPOBbIM Hay'lHbIM co06mecTBoM, "ITO 

nOll.TBep)KLJ.aeTCH lly6JIHKa~Hm.m B pe~eH3HpyeMhTX Me)K,UyHapo,UHbIX >r<ypHanax H 

.llOCTaTO'IH.OIM KOnl{qeCTBOM nHtUlbIX BhlcTynneHHH: aB opa ,UHccepTall,HH Ha POCCHHCK.HX H 

Me)l{'[{YHapo'[{HhlX Ha}"4HhIX KOH$epeH~HHX. 

KaK H B mo60ii opHrHHanbHoH HaY'lHOH pa60Te B 3TOH MO)l{HO oTMeruTb HeCKOJThKO 

AHCKYCCHOIUlblX BOOPOCOB H 3aMeLIa..ll", no 60JIbwei1 ~aCTH CBH3aHHbIX C TeXHJI"'leCKHM 

o$opMneHHeM Ii Onel.JaTKaMH: 

1. 0630P JIHTepaTypbI MQ)KeT BblrnR,UeTh H36bITOl.JHbIM. B ,Ul1cCepTaI.(ll.OHHOH pa60Te CJIHW KOM 

IIo,up06HO npe,UcTaBneHbl XapaKTepHCTHKH PaJJIHqHbIX ranoreHoco.n:ep)Kar.u.Hx coe,UHHeIDIH, 

TepMO,UHHaMHKa Ii KHHeTHKa KOTOPbIX He paCCMaTpHBaeTCH ,ll.aJIee. 3Ta, 6e3YCJIOBHO nOn e3HaH C 

TOqK.H 3peHRH 06u..wx 3HaHHH: HH$OpM~HSI, Morna 6bITb npe,UCTaBneHa B npHJlO)l{eHliH. 

2. BemecTBo C3F71 Ilpe.llCTaBneHO B ,UHccepT~HIi B ,UByx PaJJIHqaJ,IX HaHMeHOBaHHHX: 

Ho,[{reIlTa$TopllporraH H rema<pTopHO.llIIPOllaH. Cne,[{oBaJIO npH,Uep>KHBaTbcH e,llHHOH 

HOMeHKJIaTypbl HaJBaHHH. 

3. KOHCTaHTbl CKOPOCTH ,lUICCOll,HaIJ,HH Bcex COe.llHHeHHH B llepexo,lI.HOH 06nacTH no ,UaBneHHlO 

annpoKcHMHPOBaHbI no Mo,UeJIH Tpoe C nOCTOHHHbIM <paKTOPOM ~eHTpanbHoro ynrnpeHHH Fe. 
3TOT K03$$H~HeHT, HeCOMHeHHO, n03BOJIHeT OnHCaTh BCIO nepeXO,UHYID 06naCTb B WHPOKOM 

,llHallaJOHe TepMo.n:HHaMHl.JeCKHX napaMeTpos. TeM He MeHee, COBpeMeHHbIe nporpaMMHbIe 

http:ranoreHoco.n:ep)Kar.u.Hx
http:POCCHHCK.HX


KOMlln eKCbI (H-p «Chem kim>, «O penSMOKE»), BbIllOnH5:lIOllHle KHHeTHqeCKOe MO):len HpOBaJme, 

MCnOn b3)'IOT TpH K03<P<PHUI-IeHTa (T*, T**, T***) ):ln5:1 OnHCaHH5:I nep eXO)lHOH 0 6rraCTH no 

):laBnemno. He JIHllHHM 6 bIJIO 6b1 ):laTb ):ln5:1 crrpaBKH H 3TH K03<pqnm.HeHTbl, HJIH 

npOKOMMeHTMpOBaTb HX B3aHMOCB5:l3b, qT06 bl qHTaTemo 6 bInH n p ome CaM 0 CT05:lTeJIbH 0 

BHe):lpHTb nonyqeHHble ):laBHbIe B COBpeMeHHble KHHeTHqeCKHe MeXaHH3Mbl. 

4. IIPM pacqeTe CT aH):lapTHOH 3HTaJIbrrHH 06pa30BaHH5:I Me'f O):lOM aTOMII3aJJ.IiH ):lJI5:I Bcex 

BCCn e):lyeMbIX coe):lHHemili He06 x o):lHMbl K03cpcpHUHeHTbI TepMoKoppeKUIDL B ):lMCcepTaI.(HH 

YKa3aHO, "ITO 3TH K0 3cpqmUHeHTbi 3aHMCTBYJOTC5:I n H60 H3 n HTepaTypHbIX ):laHHhIX, JIH60 

orrpe):leJ15:lI0TC5:I CaMOCT05:lTenbHO Ha OCHOBaHHH KBaHTOBO-XHMHqeCKOrO paCqeTa. B ):laHHOM 

cnY'lae HcrrOn b30 BaJIHCb nHTepaTy pHble 3HaqeHH5:I, HO MOTHBaUM5I TaKoro Bbl60pa B 

,nHccepTaI.(HH He rrp OKOMMeHTHpOBaHa H OCTaeTCK He5ICHoH. 

5. OnTHMH3HpOBaHHM reOM eTpH5:I MOJIeKyn, n o rryqeHHM B xo,ne KBaHTOBO-XHMHq eCKHX 

BbJqHcneHHH, npe):lCTaBrreHa B ):lHCCepTaWIH TonbKO ):ln5I HCXO H bIX COe):lHHeHHH n-C3F7I, 

i-CJF7I, n-CJH71 H i-C3H 71, xou OqeBH,nHO, t-ITO OHa 6bIna paCCqflTaHa H ):lJI5I rrpO):lYKTOB 

peaKlJ.UH ,lU1.CCOu uau lU1 H H30MepH3auHH. 3TH ):lamlble TaIOKe rrOJIe3HO 6 bIJ10 6bJ n pe,ll.CTaBHTb B 

KaKOM-Jlli60 BH):le. 

TeM He MeRee, OTMe4eHHble 3aMeq aHHSI H Men KH He)WCTaTKH He BJIHruoT Ha BbICOKYFO 

rrOJIO>KHTeJlbHYIO oueHKY ):lHccepTaI.(HoHHoli p a6 0 TbJ 11 He CHH>KaJOT Hay"llH)'IO H rrpaKTHqeCKytO 

3HatUlMOCTb rrpOBe,neHHbIX HCCJIe,nOBaHHH. 

Ha OCHOBaHHe Bcero BbIlUeCKa3aHHOrO MO)I(HO c,neJIaTb 3aKJIIO'leHHe 0 TOM, 

)J,HccepTauH5:1 «l1ccne):loBaIme TepMo,ll.HHaMHqeCKHX H KHHenrqeCKHX cBoi1cTB iio):lco,nep>KamHX 

ranoreHyrJIepO):lOB rrporraHoBoro p 5:l.ua» npe):lCTaBJUleT C060H 3aKOHqeHH)'IO HaYLJ:HO­

KBanH<l>HKauHoHH)'IO pa6ory, KOTOPM lIO aKTYaJIbHOCTH, 06'beMY, ypOBHlO BbInOJIHe HH5I, 

HOBH3He pe3YJIbTaTOB Ii OCTaJIbHbIM YCTaHOBJIeHHbIM KpHTepH5IM, nOJIHOCTbJO COOTBeTCTByeT 

rr. 9 IIOJIO>KeHH5I 0 llOp5:l):lKe rrpHcY>K):leHH5:I yqeHbIX CTeneHeH NQ 842 OT 24.09.2 013r., a ee asTOP 

5IueHKo IIaBen I1BaHOBH"l! 3acnY>KHBaeT npHCY>K):leHIDI yqeHoH CTen eHH KaH)J,H):laTa <pH3HKO­

MaTeMaTH"lleCKHX HaYK no CneUHaJIbHOCTH 1.3.14 - Terrno<pH3HKa H TeOPeT~eCKM 

TennOTeXHHKa. 

OTIbm nogroTOBHJ1: 


fJlaBHbIH HaY"<IHbrH COTPY):lHHK na60paTop HH OKHcneHHSI yrJIeBo,nopO):lOB ct>e):lepaJIbHOrO 


rocY):lapCTBeHHoro 6JO):l>KeTHOrO y "tJpe>K):leHH5:I HaYKll ct>e)J,epanbHbIH HCCJle):lOBaTenbCKHH u eHTp 


xHMHllecKoH CPH3HKH HM. H.H. CeMeHoBa PoccHHcKoH aKa,neMHH HayK (l1Xct> P A H) 
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