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"CAMOOP| AHI43AIU4-S TEPMOTTYBCTBIITEJIbHI,IX 3BE3AOOEPA3H6IX
IIOJII,I-2-AJIKT4JT-2-OKCA3OJII'IHOB C BAPbI4PITEMbIM CTPOEHI,{EM

Jr}'Imlz B BO4IbIX PACTBOPAX",
rrpeAcraBnenHyro Ha cor4cxaHr{e )Aenofi crenenr.r rangugara tf lr:uKo-MareMarrdqecKr,rx HayK no

creqrraJrbHocrn 02-00.06 - BucoKoMoneKynrpHbre coeAuu€Hrlq

,{uccepraqu.r T.IO. Kraprala nocBculeHa x3)AeHr.*o ceoEcrn pacreopoe :ne4oo6pa.:nsx

noJlt4oKca3onx HoB B BoAe. Jror r,racc coe.qhHeHufi flepcneKT BeH ,qrt HcnoJIsioBaHHt. B

qacrHocrr.Ij B MeAr4qr4He, r{ B Hacrorqee BpeMs aKTr.rBHo r4ccneAyercr. B pa6ore c noMorr.Ibro

pa3Jrr.rqHbx 3KcrIepr.rMeHT,urbHbx MeroAoB npoBoAr.rrcr xapaKTepr43auHr :se.4oo6pa:nrx
MaKpoMoneKyn c pa3nhqHbrM crpoeHHeM n)"reE H lrx r HefrHbx aHarrofoB Anr pacrBopoB B

xroporpopve H r,rccJreAoBaHxe ceoficre aogulx pacrBopoB, BKrroqarcrqee e ce6s Haxox<AeHrae

reMrrepar)rybr rla:oeoro paccnoeHr.rr u BpeMeHr.r ycraHoBJ'reHufl paBHoBecur, a raKxe pa3MepoB

arper-aroB B 3aBucr,rMocrr.r or reMneparlpr,r r.r KoHrleHTpauuu. IloseAeHr4e pacrBopoB

r.rHTepnperupyercr Ha ocHoBe npe4craueurafi o nrApararllru ra o6pasonanrzu

BH)'TprrMoneKynrpHbrx r.r MexMoJreKynrpHbrx BoAopoAHbrx cBr3et.

,{uccepraqrax cocror.tr I,I3 orJIaBJIeHIrt, crIHcKa LrcrroJrr,3oBaHH6rx coKparqeHufi, saeneuu.r,

Tpex flraB, BbrBoIoB rr clrrcxa quruponannofi [r4Teparyp6r, coAepxaulero 134 ccrrmn. fnaesr

pa36rarEr Ha pa3.{enbr rr rroApa3Aenr,r. Pa6ora lranoxena na I 18 crpaHr{ua,\, cogepNrar 40

prrc]'HKoB a 3 ra6lnqsr.

Bo BseAeurln Auccepraqr{n o6ourosaHa aKTya:rbHocrb err6paunofi reMbr,

cdropruy.nlrporanr,r qeJr6 r{ KoHKperHBre 3aAaqn }rccJreAoBaHH{, yKa3aHbt MeroA6r H o6rexrar

rrccJreAoBaHHr, rroKa3aHa HayrIHaJr HoBI,r3Ha r,r rrpaKTl4qecKarl 3HaqI,IMocTb pe3ynbTaToB,

nepeqIacJreHr,r rroJroxeHru, BbrHocr.rMbre Ha 3aqr4Ty, [pr,rBeAeHbr 4auHsre o6 anpo6aquu pa6orsl u

ny6luxaqrrx, onacaHa crpyKTlpa u o6reu 4accepraqr,rfi, noKa3aH nu'.rHHfi BKnaA aBTopa.

B nepnofi rJraBe coAepxtzTcl o6:op nllTeparyprr, B KoropoM clruMr.rplrorcfl r4MeroulllecJ{

Ha ceroAHtrrrlHr.rfi AeHL AaHHLIe o noAxoAax K cnHTe3y rroJrl{-2-oKca3onxHoB, cBoficrBax

ruHeiiHr,rx ra :oe:.qoo6pasnrx nolu-2-orcagoJILIHoB, u cuecefi lr.rneftnrx lo:ruuepon. B

3aKrro.{nrerbHofi vacru o6:opa npoBoAuTcr o6o6rqeuue r,rMerolqefic.s unrfopuaqnu ra

tlopvyrupyerc.a rocraHoBKa 3aaaq Al,Icceprallnu. O6:op JIHTeparlprI JrerKo qllTaerct, Marepnirn

H3JIO}KeH AOCTaTOqHO JTaKOHI,HHO, HO nplt gTOM rIpeACTaBneHr,I BCe BaXHbIe, r,rMeIOUIUe

orHorreHue x pa6ore, pe3yn6Tarr,r.

Bo Bropofi rJraBe onucaHbr rrccneAyeMble coe,4HHeHlrs (nocr,ur.llyrenste nonl4MepH6te

3Be3Abr, B ToM qr{cJre c 6:ror-cono.nuvepnrrMll n)AaMH c pa3nuqHblM [opsAKoM npI{co€ALIHeHT{l

6roxos u c rpa,queHTHbrM paclpeAeneHr{eM MoHoMepHbTx 3BeH6eB B n)Aax, a raruKe lrx mrneiinsre

aHanoftr) H MeroAbt ITx LtccJIeAoBaHL.tt, TaKHe KaK crarl4rlecKoe Ir AIrHaMIrqecKoe paccetHHe cBera,



ceAHMeHTarIlroHHo-Arzoo)sr.roHHbrit aHanr43, BrlcKo3r.rMeTpH{ a Typ'rr4uMeTpur. flpeAcTaBneHbr n

rrpoaHanIa3HpoBaHbI IIepBIaqH6le 3KcnepI,IMeHTaJILHLIe IaHHble,

Tperu n.rara [ocBtrqeHa r,I3JroxeHLIIo ocHoBHBrx DxcneprrMeHTaJrbusrx pe3ynr,TaroB rr rrx

I,IIITepnperarIxIl, B pa6ore 6rnr.r onpe4e:ren6r qporr.rHaMr,rqecKue u MoJreKyJlrpHo-MaccoBr,re

xapaKrepucTnKri aJ.{ Bcex paccMaTpvBaeMhlx TI{noB rroJrr4MepoB Ha ocHoBe v3yrielJr4[ rrx pacTBopoB B

x-roporfopve, B KoropoM He rrpot4cxonr,rr o6pa:onaur.rx arperaroB. Ha ocnose AaHHsx

cBeropacce.f,Hr,r{ c,{eJraH BbrBoA o HaJrlrwr r o6qeu cJrf{ae rpex BsrpaxeHHsrx r,racurra6oe

Qryxryaquil r rorHocrr,r B BoAHoM pacrBope, Koropr,rM craBrrcr B coorBercrBr.tu orAelrr,Hr,le

MaKpoMonerynbl u (cracrr.rrlbr>) ABlx cunbHo orruqaK)Lrgxcq pzBMepoB. HcclegoaaHtr

KOHqeHTpaqv oHHbre x TeMnepaTlpHbre 3aBrrcr4MocTr.r pa3MepoB TaKrrx qacTurl a rrx

orHocr4TelrbHoro BKJraAa B cBeropacce.f,Hrre. Onpege:reHa reMnepar)ma rfa:onoro paccJroeHr.rt

BOAHEX paCTBOpOB IACCJIeAOBaHHbTX nOJrI,IMepOB II npOaHzrnr,r3r{poBaHa AJII-ITeJILHOCTb npoq€CCOB

ycraHoBJreHur paBHoBecHr,rx xapaKTepr,rcrrrK rrocJle rr3MeHeHHr reMneparyprr. flpe,{noxeH

MexaHr43M caMoopraHu3arlnn :ne:goo6paaurx loJrr.roxca3oJrHHoB B BoAHbrx pacrBopax.

Moxso oruerNrr, qro Bonpoc o Blllzrqla:,av apxr,rrerT)pbr MaKpoMoneKyn r{ crpoeHr4t

nylefi 3Be3Aoo6pa3Hbx flonr,rMepoB Ha arperaqr4oHHr,re cBoficrna n Sasoeoe paccnoeHr{e B

Bo'qHbIx pacrBopax r,r3)AeH B pa6ore ocr{oBareJrbHo, TaK KaK rrccJreAoBaHhr 3Be3Aoo6pa3Hbre

MaKpoMoneKynbr r{ c roMo[oJrr.rMepHr,rMr.r, 14 c 6noK-cononr,rMepHbrMl n)AaMu Anr pa3nr,rqHoro

lop{.{Ka coe4rinerrlafl 6loxoe, ucc:regoBaHbr raxxe nfru c rpaAr,reHTHbrM pacnpeAeneHr.reM

MoHoMepHbrx 3BeHbeB LI nuHefiHbte aHarof paccMarprnBaeMblx MaKpoMoneKyn, Orneltno
H3)qeH BOnpOC O AOCTOBepHOCTT4 rronyqeHHbx XapaKTepnCflrK, TaK KaK npoaHanr,r3r.rpoBaH6r

BpeMeHa AocTrnxeHl4q paBHoBecu.f, B pa3nl,IrlHblx cnyqarx.

Bce susecessrre coucKareJreM Ha 3aqury roroxeHr.r.s npeAcraBJr*or co6oii HoBbre

Hayr{Hr,re pe3yn6rarbr. Bueo4r,r xopo[o o60cHoBanr,r. {ocronepnocrr, rroJDqeHHbrx pe3ynr,TaroB

o6ecneqeHa rrpHMeHeHr{eM pirrnr4qHbx 3KcrreprrMeHTaJrbHrrx MeroAoB, r{x conocraBneHrreM Ap}'r

c ApyfoM u c BbrBoAaMu r,r3 rdMeroqrxcr nr{TepaTypHbx AaHHbx.

Pa6ora nanracana JroruqHbrM, AocrynHr,rM r3btKoM r4 xopo[o o0opMneHa, TeKcr rroqrr.r He

cogepxr.rr onru6or<.

Mory nsrcra:ars ps,A 3aMeqarrrfr, v roxe:ranqfi.

l) Xorr nerounocrefi B TeKcre pa6orbr npaKTr4qecKr4 Her, B orrpeAeJleHr,ru cKopocrn aBraxeHr{fl

ceAr.rMeHTaqr.roHHofi rpanr.rqr,r (crp. 52) AorryrleHa ouru6ra no pa3MepHocrr.r: H)rnHo Aennrr,

u3MeFreHr.re KoopAr,rHarr,r Ha BpeM.r, a ne nao6opor. Kpoue roro, npu 3anr{cn B crpoqKy AnuHHr,rx

rfopvy:r c .4po6flMr.r Be:Ae rro reKcry, flpaBr.rnr,Ho Becb qucJrr.rrelrh 3annc6rBarr, s cro6rax. B

ra6nzqe 2 (crp. 2), o:auasnenuoii <Mo:reryntpno-MaccoBbre r{ rrlApoArrHaM[qecKl,Ie

xapaKTeprrcrrrKr.r lrccJreAoBaHHbrx [IAO3) He npeAcraBJreHr,r MoJleKyJrrpuo-MaccoBbre

xapaKreprr cruKlr (onu npegcranleHbr AurJree Ha crp. 63).

2) Hurepnperaqraq AaHH6rx o pa3Mepax Ir arperaqr.{H 3Be3goo6pa:Hsrx noJrnMepoB npoBo.qr{Tc.rr Ha

ocHoBe Mole:rr,r MaKpoMoneKyJnr, rco6paxeHHofi Ha pvc. 34 Aracceprarlr{H (on Ne - puc. 11

aeropetlepara), rAe Jry{H aso6paxeurt B BxAe AocraroqHo AlrrHHbx rlerIorreK rrapuxos. EcJu Ne

conocraBl.trb .qaHnr,re o creneHqx nonuMeplnaqnu lyrefi u cemrenre Kyn4 npr.rnegeHHhre paHee



B Ar,rcceprarlr.rV, nonyqurcr, qro Ha KaxIbrI 6lor n :ryue nplrxoAr4Tcr npHMepHo nolri.opa
ceruenra KyHa. To ecru, n)nrr. AoBonbHo xecrKrre lI He Mofyr MeHtrb HanpaBJleuue Ha naacut11a6e

onHoro mapriKa, r€K noApa3yneBaercr B MoAeJrrx runa 6ycr,rH Ha Huru. cxopee :gecr [oaotrrJro
6u npegcraueur,le lyrefi B paMrrx nepcr.rcrenrnoi MoAenH. B ro xe BpeMr n) rlr npuurr.rrbr K

rApy yrneBoAopoAHr,rMra qefloqKaMr.t, coAepxaqr{Mu no l0 arovos yr:repona (puc. I

anropetpepara), 3Tr,r qenoqKrr ru6rrae, r.rueror AJrr.rHy He MeHr,rre rq,,HoBcKofo cerMeHTa r.t

o6ecnequnaror rroABr.Dr{Hocrr' ToqeK rrp}rurrBKn nyrefi r rgpy. To ecrh pacnpeAeneHae roqeK
npl4rxlrBxu JrerKo Mo)Ker Menrrbcr npu Hanw ltr B3ar4MoAef crBltr n)."refi u He golxno 6rnr
crporo perynrpHrrnr (ralc Ha puc. 34).

3) Ocnoenuv ifarroporr,r, onpeAensroqnM xaparrep arperaqfiu [ccne,qyeMbx MaKpoMoneKy,, lro
MHeHUIO aBTOpa, rBr.seTcr KoHKypeHrIn.r BoAopoAHoro cBr3brBaHrr.s MoHoMepHbx 3BeH6eB C

BoAofr, MexrlenHhx r.r BHyrp qenHbrx BoAopoAHrx ceq:efi. B rarou c:ryrae crou:ro 6olee
nogpo6no oxapaKTepr,l3oBarr n pa6ore BoAopoAHoe cBr36rBaHr4e Anr paccMarpraBaeMr,rx

IronxMepoB, BKJrK)qat 3Hepn4IO U Cra6nlsnocrr pa3Hbx rr4noB cssgefi e 3aBI,IcI,iMOCTI4 OT

TcMneparjrybr. Kpoue roro, TaKa.{ r4HTepnperarlxr flpeAcraBnrercr HecKoJrbKo npornBopeqr4BoE.

B o6:ope Jrureparypbr ynoMnHaercr, qro II3O3 (notu-2-srut-2-oxca:oluua) u fIHfIO3 (lolra-
2'usorrponut-2-orcaso.nr.lna) AeMoHcrpr.rp)'ror K-lraccuqecKoe loBeAeHr{e B coorBercrBr4r.r c

reopvtefi o:ropu-XarrNnca (crp. 15-16). zsrecruo, qro raKoe noBeAeHr4e o6runo cooreercreyer
onpeler*ou1eft polu Ban-nep-BaaJr6coB6x, a ne cnequQlruecrlrx e:aravo4eficrsuii. B ro xe
BpeMrr npu r.rHTepnperarlnpr ganurx rugpot[o6nrre n:anuo4ef4crBvx, He cBr3aHHhre c

BoAopoAHbrM cBr3brBaHr4eM, aoo6qe ne o6cyxgarorcr.

Kpoue roro, cronno 6rr flporcHr.trb ponu BnJ,'rpqMoneKyn.rpHoro rr MexMoJreKynspHoro

BoAopoAHoro cBs3hrBaHr.rr. B o6:ope nr.rreparlT,hr (crp. 35) cKa3aHo, qro c rroBLrrrreHraeM

TeMneparypbr pa3pyrnarorcr BoAopoAHbre cBr3r,r nonr{Mep-BoAa ra o6pa:yorcr
BHyTpr.rMoJreKyn.spHbre BoAopoAHbre cBq3r.t; KaK cJreAcTBr.re, 3To npr.rBolrrT K arpemqHlr

MaKpoMoneKyJr. flpu o6cyxgenr.u pe3ynbraroB (nanpurr.rep, na crp. 66) cKa3aHo, qro flpr4qr4Hofi

arperaroo6pasonaHrr.q Moryr 6srrr ueNuo:rerylrpHbre BoAopoAHbre cBr3u. HnrepecHo 6r,lro 6rr
npoaHanu3r.rpoBaTr,, KaKHe r.rMeHHo cBs3r,r urparcT fnaBeHcTByroqyro ponr, B 3ToM npouecce.

Vxaganur,re r{eAoqerbr ne cunxaror o6rqyo BbrcoK}To or{eHKy Arrccepraquu T.IO, Kr4pr.rrg.

flpeAcrae:renna.r pa6ora rn:uercl 3axor{qeHn6rM nayuno-xna;rurf nKaqr.roHHbrM r{ccJreAoBaHueM,

o6:ra,{arouluv BHyrpeHHr.rM earrHcrBoM, nan6olee cyurecrBeHHr,re Aocrr.rxeHur Koroporo

orpiDr(eHbr B BbrBoAax pa6orr,l u rroJro)reHr4r:x, Br,rHocr.rMbrx r{a 3aqr.rry. OcnosHrre Ha}qHbre

pe3ynbrarhr Alrcceprarluu oly6rr.rKoBaHbr s 5 ctarr,-g]x B perleH3lrpyeMbrx Ha) tHr,rx }r}pHarnax rz3

repevm BAK, B roM rrucJre n 2 :apy6exurx. Pa6ora nporula anpo6aquro ua 8 uexr,4yuapo.rlHr,rx

u poccrri4cnwx KoH{epeHrllrrx. Aeroperpepar u ny6tuxaquu coorBercrByror coAepxaHr4ro

Ar.rcceprallr4r.r. B guccepraquu u anrope$epare qerro o6osHaqeu r qHbIfi BKJra,q aBTopa,

KOppe(THO rrporlHTr.rpoBaHbr nxTepaTypHbre ucroqHr.{Kr.t.

flolararo, qro coBoKynHocrb pe3ynbraroB 3KcrrepnMeHTaJtbHbx r4ccJreAoBaH uit u ux

auaJrv3a v r{HTepnperarlar4, coAepxarq[xcr B .quccepraquu Kuprna T.I0., npencran:rrer co6ofi



HOBOe CyqeCTBeHHOe AOCTr,rXgHr,re B O6naCTr,r lrCCJreAOBaHIlr CBS3r.r MeXIy CTpOeHHeM I{

cBoficrBaMn flonr.rMepoB. I]o aKTyanbHocrl,I, uayvnofi n nparTl4qecKofi suavrmocn4

rocroBepHocrn noJD reHHbrx psynbraroB, 3aKoHqeHHocrLI Al4cceprarrloHHaf, pa6crra

<iCauooprannsaquc repMoqyBcrBI,ITeJILHl,tx 3BegAoo6pa3Hbrx nont-2-alxust-2-oKca3otr{HoB c

Baph[pyeMbrM .rscroru rrysefi B Bo.[Hhrx pacrBopax)) y,4oBJrerBoprer rpe6onaxnru n- 9-14

rdlotoxerrqc o npucyx,[eHux yqeHhD( crerleHeft), yfBepx,AeHHofo flocraHosreHuev

flpasrrErbcrBa Poccricrofi (De.{epaqr.rr.r or 24.09.2013 r. i\b 842, npeAt.rBrreMlrM K

rarurJarcxrrM ar,rcceprarrnsM, a ee aBTop, Kupuls Tar:rlrrra lOprenua, 3acJDDKr,rBaer

npxcyxAeHr{r efi yqeHofi creneHr,r KaHAr,rlara tpu:uro-uareuatrrecKr,x HayK no cfieUfizlJrrnocra

02.fl).06 - BscoroMoireKyJUrpnBre coeAr4netr,n.

.llouerr ra$e4prr (fnsuru.r nonauepoB u KpracrarJroB tfu:uuecroro $ar<ylrr:era
iDelepa-nnoro rocyAapcrBenuoro 6roAxernoro o6pasonarelruoro yqpexAeHrrJr Bbrcmero

o6pa:onamr <<IV{oucogcrurft rocyAapcrBeHHbtfi y,nueepcurcr uuenu M.B.JlouoHocoBa),

rasmrar ibrsmo-MareMarr+recKlrx HayK (01 .04.07 - ipusura ron4eHcr.rpoBaHHoro cocroffir)
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