
O T 3 LI B

na AHCcepxauHOHHyio pa6oxy Xy^o^KHXROBa AjieiccaHApa 3Ayap.o;oBHHa

«HCCJIEflOBAHHE MOJffiKYJIflPHOH nOflBPDKHOCTH

VTJIEBOflOPOflOB B MHKPOnOPHCTtlX

METAJIJI-OPrAHHHECKHX KAPKACAX

METOflOM 2H #MP CIffiKTPOCKOITHH>>,

na coHCKanne yH&ioft cxeneHH KaHAH/jaxa <j)H3HKO-

nayic no cneipiajibHOCXH 01.04. 17 - xHMHHecKaa

ropenne n B3pbis, $H3HKa 3KcxpeMajibHbix COCXOHHHH BemecxBa.

Mmcponopncxbie Mexajui-opraHH^ecKHe KapKacbi (MOK)

co6oH AocxaxoHHO HOBHH KJiacc senjecxB, oGjia^aiomnx

. H3MeHHH cocxaB MOK - HOHbi Mexajuia H/HJIH MOJieKyjibi

B umpoKHx npe^cjiax BapbHposaxb pa3Mepbi nop, OKOH Meacay HHMH,

no oxHonieHHK) K a^copSiqaH pasjiHHHbix semecxB, a xaioKe

XHMHHCCKyK) aKXHBHOCXb H peaKUHK) Ha BHeniHHe B03^eHCXBHfl, B XOM HHCJie

MexaHHnecKHe. 3xn B03MO^cnocxH ^ejiaiox nepcnexxHEHbiM HcnojibsosanHe MOK

B pa3JIHHHbIX 4*H3HKO-XHMHHeCKHX npHJIO^CeHHHX, X3KHX K3K nO^JIO)KKH

KaxajiH3axopOB5 Maxepnaji JIJIH pa3^,ejieHHH CMecen H30MepOB,

3JieMCHX XHMHHeCKHX C€HCOpOB. EtOABH^CHOCXb MOJICKyjIHpHbl

MOK MO^cex oKasbiBaxb onpeAejiaioniee BjiHflroie na MOJieKyaapHyio

KapKacoB H npoijeccbi nepenoca rocxesbix MOJieKyjr. ^MP-cneKxpocKonHH na

aBJisexca npHMbiM MCXOAOM HCCJie^OBaHHa oco6eHHOcxeft

nO£BH5KHOCXH BHyXpHMOJieKy^HpHblX CB£3CH C-D, XaK K3K

3xon CB^3H no OXHOUICHHIO K BHemneMy MarnnxnoMy nojno

Macxoxy pesonaHCHoro nepexo^a cnnna a^pa AefixepHa, HXO Aaex

BO3MO^CHOCXb nOJiyHCHHH HH^OpMaUHH O MOJICKyjIKpHOH AHHaMHKC CHCXCMbl

Henocpe^cxBCHHo H3 cneKxpoB ^MP B cjiynae MCAJieHHbix ^BKDKeHHH H ro

AaHHbix no pejiaKcauHH B cnynae 6bicxpbix ABH^ceHHH. Mo/tejinpoBaHHe cneKxpoB

H MarHHXHOH pejiaKcauHH no3BOjmex xaK^ce roynaxb oco6eHHOCXH
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AHHaMHKH H OnpeACJISXb CKOpOCXb AH<]}<}>y3HH TOCXeBblX MOJlCKyJI CKB03b CHCXCMy

nop MOK. rioHHMaHHe 3XHX npoijeccoB no3BOjnrr, nanpHMep, c<j>opMyjiHpOBaxb

K KOHcxpyHpOBamno MOK c ijejibio pa3AeJieHHa 6jiH3KHx no

cocxaBy BemecxB. Ho3xoMy xeMa AHccepxaoHH npeACxaBJiaexoi

H aicxyaJibHOH.

paGoxa HMeex oGnprii ofoQu 126 cxpannii, COCXOHX H3 1)

ibHO noKasana aKxyaubnocxb Bbi6paHHofl TCMH

, c<J)opMyjiHpoBaHbi UCJIH H 3a,aaMH paSoxbi, noKasanbi Haynnafl

, xeopexH^ecKaa H npaKXHHecicafl snannMOCXb nccjieAOBaHHH H

, BbiHocHMbie Ha 3amnxy; onncan JIH^HMH BKJia# concKaxejia,

noxasano COOXBCXCXBHC xeMbi HCCJie^OBaHHH nacnopxy cneujiajibHOCxn 01.04.17;

2) jiHxepaxypHoro o630pa (rjiasa 1) H onncaHHH xeopexnqecKHx OCHOB Mexo^a 2H

#MP (rjiasa 2), r^e onncaHbi cxpyicxypHbie ocoGenHOCxn cxpoeHHa Mexajui-

opraHHHecKHX KapxacoB (MOK) ZIF-8 H MIL-53(A1), Hcnojib3OBanHbix B pa6oxe,

BbiGop MexoAa ^VCP na a^pax AenxepHfl AJifl H3yneHHa

H HX ^parMenxoB B noAoSHbix cncxeMax, npHBe^eHbi ypaBHCHHH, c

HOMOntbK) KOXOpblX HpOBOAHXCH MOAeJIHpOBaHHe CnCKXpOB ^MP B 33BHCHMOCXH

ox xnna H CKOPOCXH MOJieKyjiapHbix ABH5KeHHH, a xaioKe pejiaiccaijHOHHbix

xapaKxepncxHK cneKxpanbHbix JIHHHH; 3) 3KcnepHMCHxajibHOH nacxH (raaBa 3)3

onncaHbi npoaeccbi npHroxoBJieHHa o6pa3UOB, MexoAbi H3MepeHHs cneKxpoB

^na HApax H H ajiropnxMbi HHCJienHoro MOAejinpOBamra xaKHx cneKxpoB H

napaMexpoB, HX xapaKxepnsyioiiiiHx; 4) nojiyneHHbix

pesyjibxaxoB 3KcnepHMeHxa, MOAejiHposaHHfl cneKxpoB H o6cy3KAeHHa

ABH^ceHHa rocxesbix MOJieKyji (rjiasa 4) B MOK ZIF-8 (rooisiepoB

xojiyojia, H3o6yxaHa, 6eH30Jia; nponana, nponena, Syxana, Gyxena H

ajiKanoB) H H3OMepoB Kcnjiojia B MIL-53 (Al); 5) ocnoBHbix pe3yjibxaxoB H

BHBOAOB; a xaicxe CHHCKOB Hcnojib30BaHHbix o6o3HaMCHHH H Jinxepaxypbi H3 143

HaHMCHOBaHHH. Pa6oxa noApo6no npoanjnocxpHpOBaHa,

na 48 pncyrocax H B 8
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B flHCcepxaijHH Baacnyio pojib nrpaex MOAejiHpOBamie cnenxpoB HMP

. J\jix pac^exa SXHX cneKxpOB B oSjiacxH MCAJieHHbix #BH5KeHrai

xopoiuo pa3pa6oxaHHbiH no#xo£ na OCHOBC

OIIHCaHHfl 6bICXpbIX #B!DKeHHH, npHBOZUHIJHX K

raMHJibxoHHaaa, Hcnojib30Bajics KJiaccH^ecKHH no^xo^ Pe^HjibAa

onpe^eJieHHfl cKOpocxeii pejiaKcaijHH, HeoSxo^HMbie $opMyjibi c onncaHHeM

auropHXMOB npHBe^eHbi BO Bxopofi rjiaBe.

OcHOBHoe coAep^caHHe ^Hccepxaipni onHcano B HexBepxofi rjiase,

pa3AenSHHOH na ABC nacxn, nocsameHHbie H3yneHHio ^Byx MOK, ZIF-8 H MIL-53

(Al). fljifl Ka^ioro MOK H3yneHbi xeMnepaxypm>ie xpaHc^opMai^HH cneKxpoB H

xeMnepaxypnbie saBHCHMocxn cKopocxeft pejraKcai3,HH rocxeBbix MOJiexyji, a

xaioice opraHHnecKHx jinmcepOB KapKacos. HpeOTO^ceHbi

opHenxai^HOHHOro ^BHHCCHHH MOJieKyji H na HX OCHOBC npOBe^enbi

cneKxpoB #MP H CKOpocxefi pejiaKcaiiHOHHbix npoijeccoB COHHOB a^ep

CpasHemie pacnexnbix saBHCHMOCxeii c 3KcnepHMeHxanbHbiMH H3MepeHHHMH

npOACMOHCXpHpOBaJIO a^CKBaXHOCXb HCnOJIb3yCMbIX MOAeJiefi ^BH5KCHHfl.

Xoponiee KOjiHHecxBCHHoe coBna^eHHe xeopexjpiecKHx pac^exoB c

3KcnepHMeHxajibHbiMH H3MepeHH«MH no3BOJiHjio Ha^eacHO onpeACJiHXb

napaMexpbi MO^ejiefi MOJieKyjiapnoro ABH^ceHHa, B XOM HHC^C 3HeprexHnecKHe

6apbepbi5 cooxsexcxByioniiHe pa3JiHHHbiM MO^aM MOJieKyjiapHoii HOABICKHOCXH, a

B neKoxopbix cjiynaax ycxanoanxb xapaKxep B3aHMOAeHCXBna Me^c^y rocxesbiMH

MOJICKyjiaMH H OpraHHHeCKHMH JIHHKCpaMH KapKaCOB MOK.

HanSojiee BaacHbiMH HOBHMH pesyjibxaxaMH, nojiy^eHHbiMH B

pa6oxe A. 3. Xy^o^orrKOBa Ha OCHOBC xeopexHHCCKoro

3KcnepHMeHxajibHOH pa^ocneKxpocKonHHecKoii HH^opMaqnH, na MOH

flocxoBepno ycxanoBjieH MexaraBM cejieKXHBHocxn

H30MepOB KCHjiojia Mexajui-opraHHHecKHM KapKacoM MIL-53 (Al).

rioKasana B03MO»cHocxb KHHexHnecKoro pa3AejieHJw CMCCCH

nponaH/nponeH H nponaH/H-6yxaH c noMombio MOK ZIF-8.
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• fljis MOK ZIF-8 AOicasaHa HexpuBHajibHaa o6paxHas

3HeprHH aKXHBaijHH #H<f)<])y3HH ox KHHexmecKoro AHaMexpa B

nponan, H-6yxan5 H3o6yxan.

^ocxoBcpnocxb onejiaHHbix B pa6oxe BIIBOAOB no^xBepwiaexcfl xaioice

CpaBHCHHeM C Ony6jIHKOBaHHbIMH 3KCnepHMeHXaJIbHbIMH ^aHHblMH,

nojiyneHHbiMH #pyrHMH $H3HHecKHMH MexoAaMH, B XOM HHCJIC paccesHHCM

HeftxpoHOB, peHxrenocxpyKxypHbiM aHajiH3OM, HH^paKpacHofi cneKxpocKonHeS H

3jieKXpoHHbiM napaMarHHXHbiM pesonaHCOM. SamnmaeMbie nojio^eHtw co^epacax

nojiyneHHbie BnepBbie peayjibraxbi H ne npoxuBOpenax H3BecxnbiM AOCxnaceHHaM

4>ymjaMeHxajibHbix H npmcjia^Hbix naynHbix .HHCUHIIJIHH.

B IJCJIOM OTCcepxaijjia o^opivuiena aiocypaTHO, ^annbie npe^cxasjieHbi B

cxporofi jiornqecKofi nocjie^OBaxejibHocxH H xopoino npomunocxpHpOBaHbi.

HasBanne pa6oxbi cooxBexcxsyex ee coAep^caHmo, aBxope^epax H

ony6jiHKOBaHHbie cxaxbH HOJIHO oxpaacarox coAepacaHne ^Hccepxai^HH.

OcHOBHbie Maxepnajibi paGoxbi ony6jiHKOBaHbi B BEme nexbipex cxaxefi B

peueronpyeMbix ncypnajiax, BXOAHIUHX B CIIHCOK BAK, oxHOCfliuHxca K

KBapxmiflM Ql H Q2 no KJiaccH^HKai^HH WoS. Pesyjibxaxbi ^HccepxaijHH npouijin

anpo6arpno B BH^C AOKJia^OB na 6 KOH^epeHi^HHx

HXO xaic^ce CBH^exejibcxByex o ^ocxoBepnocxH H

. Bcero B 6ase ^annbix WoS HMeercji 20 CCHJIOK na cxaxbH c

asxopa AHCcepxaitHH. Ho MoeMy MneHHio, AjieKcan^p

npOAeMOHCxpnpoBaji, HXO OH HBjiaexca c^opMHposaBiuHMCH

3KcnepHMeHxaxopoM, xopoino Bjia^eiomHM xeopexHHecKHMH

paOTOcneicxpocKonHH, cnocoGnbiM cxaBHXb H peiuaxb 3HaHHMbie naynnbie

B o6jiaCXH XHMHHeCKOH $H3HKH.

Flo cymecxBy pa6oxbi 3aMenaHHH ne HMCIO.

HaH^eHHbie MHOIO HCAOcxaxKH pa6oxbi OXHOC^XCJI K ee o4)opMjieHmo. TaK5

BO MHOFHX Mecxax flHCcepxaijHH Hcnojib3yexcH acapron, nanpHMep, BMecxo

«CKOpocxb pejiaKcau;HH» Hcnojibsyerca npocxo «pejiaKcaipM» B oSopoxax xmia

«Ti pejiaKcai^HK ... yBejiHHHBaexca» (cxp. 77), XHH MarHHXHoft



yKa3HBaexcfl c noMombio BpeMCH pejiaxcaijHH TI H T2. B noAimcn K pnc.37

6bi o6i»>icHHXb CMMCJI BCCX Hcnojib30BaHHbix XHHOB XOHCK na

r 3aMeHam«i ne saxparHBaiox ocHOBHbix pesyjibxaxos H

. Cnnxaio, HXO ^nccepxauna A. 3. XyA05KHXKOBa

nojiHocxbio cooxBexcxByex xpe6oBaHH>iM BAK, nymcxa 9 «rioJioaceHHK o

npHcyHCACHHH yneiaix cxenenefi)), yxsepHCAeHHoro nocxanoBJieHHeM

npaBHxejibcxBa POCCHHCKOH OeAepauHH Ne842 ox 24 ceHxaSpa 2013 ro#a, a ee

afixop, AjieKcaHAp 3^yapAOBHH Xy^oacnxKOB, 3acjiy»cHBaex npHcy^K^enHH

yneHoii cxeneHH KaHAH^axa $H3HKO-MaxeMaxHHecKHx nayK no cneujiaJibHocxH

01.04.17. - xnMH^ecKaa $H3HKa, ropenne H

onnoHenx

MapbHCOB AjieKcamip Fe

$H3HKO-MaxeMaxHHecKHx nayK

01.04.17 - xHMHqecKafl fymma, ropenne H B3pbiB, (J)H3mca

3KcxpeMajibHbix COCXOHHHH BemecxBa

CXapIHHH Haj^HHblH COXpy^HHK Jia6opaXOpHH MaTHHXHOH

paAHOCnCKXpOCKOHHH

rocy^apcxBeHHoe iOA^exnoe yMpe^aenne

HOBOCHGnpCKHH HHCXHXyX OpraHHHeCKOH XHMHH HM. H.H.

CnSHpcKoro ox^ejieHHa POCCHHCKOH aKa^eMHH HayK (HHOX CO PAH)

630090, Poccufl, r.HoBOCHSnpCK, npocneKx AKa^eMmca JlaBpenxbesa, A-9

Teji. 8(383) 330-55-95, 3JieKxpoHHa# nonxa: maryasov@nioch.nsc.ru
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