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o$uquanbHoro o[rIoHeHTa
Ha ALT Ccepral{lloHHylo pa0ory

T I I aurxoe a fieuuca I,Iropenraua

Ha reMy d4CCJIEAOBAHI4E BIII4A}JI4fl AH3I4r{ECKI4X OAKTOPOB HA
@OPM]4POBAHT IE HAHOqACTI,IU CEPE EPA HA nOBEPXHOCTI4

FI'IOPA3JIA| AEMbIX MATEPI4AJIOB ),
lpe.{craBneHHylo Ha coI4cKaHH€ yt1g11ofi crenenla

KaHAraAara SIa:nro-MareMaraqecKLtx HayK

ilo crerlzarrbHocrr{ 1.3.8 - @ngurca KoHAeHcr4poBaHHoro cocrosHlat

B padore l[aurrosa I.V. paccMarpvBaercs. KoMnJIeKc reoperl{qecKllx rI
gKcnepr4MeHT€urbHbrx r,rccJreAonaHufi, BbrrBJl.f,rorcr 3aKoHoMepHocrIl nogAeficrBut
BHerrrHrrx $arropon Ha npoqecc SoprrazpoBaHr4q u cop6qul4 HaHorracrLII{ cepe6pa.

Arcrya.n rHocrb rrccJreAoB anruit. B nocreAHr{e Aec,arr4lrerr4fl. cyuecrBeHHo
BO3pOC HHTepeC K r43yqeHr{ro HaHOpiBMepHbrX rIacTI4II, B qaCTHOCTH, HaHOqaCTHU
(H.I), coAep)Katur4x rffKeJrbre MeraJrJrbi. Becrua ilepcleKTHBHbIM flBlrflercs,
npaKTr{qecKoe [pr4MeHeHI,Ie HtI AJrf, MeAr4rILrHcKI,IX vr 6uororu'{ecKnx rlenefi.
Haz6olee ?rHTepecHbrMr{ c srofi TorrKu 3peHI,I{ qBr.rlorcs HaHoqacrI4IIbI MulJloro
pa3Mepa, .{c) 10 uu. B pa6ore lTTarurosa [.14. rpoBeAeHbl sKcIIepHMeHTbI rlo
cHHTe3y Harroqacrraq cepe6pa v cop6quu krx Ha rroBepxHocru 6uopa3JlaraeMblx
rJroBHbIX Marepr4€LJIoB, KpoMe roro, [peAno)KeHa HoB€uI Sueur<o-naareMarlztlecKat
MoAenb rrpoqecca QopuupoBaHr4r HaHorracrraq cepe6pa MeroAoM KaBHTaIIHoHHo-

araQ$y:raoHrroro Soroxurr,rr4qecKoro BoccraHoBJIeHI{t. llolyueunrte AaHHbIe
Moryr 6rrrr rlcrroJrb3oBaHbr n Su:nvecKofi xr{Mr.ru H MeAHIII{He, rITo, HecoMHeHHo,
foBopr.rr o6 axryarbHocrH AauHofi pa6orrr.

,.{ocrclnepHocrb kt o6ocuoBaHHocrb pe3ynbraroB o6ecneqaBaercq

crpofocrblo nocraHoBoK Ia Susur<o-MareMaruqecKl4x MeroAoB pelxeHufl 3aAaq,

rIcrIoJIb3oBaHVeM 83aHMOAOnOnHtIOII{UX He3aBI4CI4MbIX 3KCnepHMeHTEUIbHbIX

Mero.qoB. BaxHo orMerr,rrb, r{To qacrb reoperuqecKnx pe3ynbraroB AHccepraIII4LI
cofnacyrcTc.f, c 3KcnepuMeHT€urbHbrMH AaHHbIMH Apyfrrx aBTOpOB.

Hayvnan fi [paKTurrecKafl 3HaqrrMocrb pa6orrt o6ycnonreua

pa:pa6orxoii nonofi Sueuro-uareMalr4r{ecrofi MoAenI{ rpoqecca cl4Hre3a

HaHoqacrlrrl cepe6pa; co3AaHHeM ilporpaMMHoro KoMrlneKca Anfl pacrlera

BJrr4flHufl. y'O H3nyqeHuf, v ucxoAHofi KoHrleHTpar\vrv BXoATIIIHX B Hero

KoMnoHeHT; r,rccJreAoBaHueM cop6qun HaHorIacrrIII cepe6pa Ha IroBepxHocrl4

6raopasnaraeMbrx MareputuroB; HccJreAoBaHIdeM BIrr4fllavrfl IIHKrI4tIecKoro

sosAefi crBHJ{ TeMneparypbr Ha [poqecc cop6qul,I HaHor{acrI4II.

[raccepraquoHHar pa6ora l[aurxona L.I4. cocrol4T 143 BBeAeHI{s, qerblpex

pa3AeJroB, 3aKJrroqeHr4fl H crnrcKa qurupyevrofr nuTeparypbr Lr3 318
HarlMeHoBamuit. Pa6ora H3Jrolr(eHa ua 737 crpaHr{rlax.

B netrlnofi rrtase Ar4cceprarlkru paccMarpuBaercr coBpeMeHHoe cocroqHl,Ie
HccJleAoBauuit., Kacarcrrluxc.f, Bapr4aHToB cHHTe3a H npuMeHeHr4f, HaHorracrr{rl B
pa3nI4r{HbIX orpacnqx. Ha ocHoBaHr4r4 r43yqeHHbrx nr4TeparypHbrx HcrorrHuKoB



Bbl6upaerct MeroA ilonyr{eHr4r u o6oenoerrBaercq Heo6xo4uMocrb co3AaHr{q
Qu:nro-rraareMaruqecxofi MoAeJrr{ Anr oil.Lrc a:nnfl rrpoqecca cHHTe3a.

Bo nlropofi rJIaBe npeAcraBJrr3Ha Snauxo-rvrareMarurrecKafl MoAeirb
npoqecca cHHTe3a I,I IlccneAoBaHo BrI4.rIHtre BHerrrr{HX sosAeficrsuir. Ha KoJIHrrecrBo
kr pa3Mep [onyqaeMbrx HaHorracrnr{. Vcr:auoueuo, rrro yMeHbrxeHr4e
rIHTeHcHBHoorI,I yO H3nyqeHuq He BJrI4ser Ha pa3Mep HaHoqacrrdq, v Jrrrrub
I43MeHreT BpeMq CI4HTe3a.

B rperrrefi rJIaBe H3JIoxeHbI pe3ynbrarbr r{ccneAoBaHns qrzKrr{rrecKoro
no:4eficrnur reMrleparyp Ha rlpoqecc cop6quu nolyqeHHbrx HaHoqacrr..rq Ha
[onLIMepbI. [urnra.recKoe eosgeficrBr.re 'reMrreparypbr npr4BoAr{T K yBenuqeHuro
KoJIHqecrBa HaHoqacrHII M€uroro pa3Mepa, ao l0 HM, I{ yMeHbrxeHr4ro KoJlt4rrecrBa
HaHoqacruq 6onrruero pa3Mepa. llpraeoArrrcr Mexarrr{3Mrr a4cop6qur{ HaHorracrr,rq
Ha opf aHr4qecKr4x MaTepkr anax.

B uerneprofi rJraBe npeAcTaBJreHbr npaKTuqecKHe pe3yJrbTaTbr
no:4eficrvun;, 6uopa3JrafaeMhrx Mareprl€uroB c cop6r,rpoBaHHbrMrl HaHorracrr4rlaMra
ua SyuxquolraJrbHyro aKTHBHocrb rerepofeHHbrx cncreM.

B 3alKJrIoqeuI{I.r [epequcneHbr ocHoBHbre pe3ynbrarbr npoBeAeHHbrx
I4ccJleAoBantnit, HayqHaq HoBIr3Ha u 3Haqr{Nrocrb Koropbrx He Bbr3brBaer
couueuufr.

K rexcry AI,Ic c epra r\vrw kr anrop e Q elpara lrNre ercq prA 3 aM e'aauufi,:
1. .B fnane 1 upe4craBJTeH Aocraror{Ho 6onrruofi crreKTp

3KclepI4MeH'raJIbHbIX I4ccneAoBasuit npr4MeHeHufl HaHoqacrurl cepe6pa Anfl
6uoloruz, H Her QaxruvecKu nuTeparypHoro o6:opa e o6racrr4 Teopernr{ecKoro
MoAenl4poBa.Hvrfl.llpu eronr B 3aKrroqeHula K rJraBe I ronopzrcs o Heo6xoAr{Mocrr4
(rlocrpoeHl4J{ HoBbIX MareMaruqecKr4x rrao4eleli Antr orrncaHl4r cr{HTe3a kl
B3auMoAefi crsr4-s HaHoqacruu).

2. B pa6ore Her e.qr4Horo npeAcraBJreHrlr rexHuKrr gKcrreprrMeHTa
[onyr{eHl,I.t FIaHorIacrHrI cepe6pa, r4x MeroAoB r4ccJreronaunfi. Hanpzvrep, n fnane
2, uyxHo AoraAblBarbcq o MeroAe cr,rHTe3a Hr{ Ag c rroMorrlbro KaBr4TarIvoHHo-
ara$Qy:uonrlofo SoroxnvruqecKoro BocoraHoBJreHufl, roropufi 6ul saroHerl-To
oIIHcaH B nocleAHefi frane 4. CreAonaro 6rr Harrncarb o6Uue MeroAbr vr
rroAXoAbI HccneAoBa:e^nit, TexHr4Ky oKc[epplr\4eHTa, I4clronb3yeMbrx B
Auccepraquouuofr pa6ore. Kar 6unkr Brnyanr{3r,rpoBaHbr HaHoyacrr,rrlbr cepe6pa
pa3MepoM I nna?

3. B rrtase 2 anropoM He o6rssoHeHo, rrorreMy Ans perxeHr4{ ypanueHnfr

Qu:uro-uareMarl{rlecrofi Mo.{eJrH 6un nrr6paH Mero4 Pyure-Kyrra, cronlo 6u
rrorcHr,rTb Bbroop 3Tofo MeToAa.

4. B rpertefi rrane orcyrcrByqr MeroA oca)r(AeHrrfl HaHoqacrrlrl cepe6pa
Ha IIoJII4MepuI. B frase 4 Aelaercg ynop Ha ilonyqeHr.re xr4MHr{ecKI,I HaHorracrl4rl
cepe6pa. 3.n;ecr B Kar{ecrBe peKoMeHAa\r4kr xoreJrocb 6rr ynoMqHyrb rlenoe
HailpaBneHue no na3epHoMy crrHTe3y HaHoqacrnrl, ceo6o4urrx or rrocropoHHux
BeIrIecrB H I4,oHoB, H Koropbre oAHoBpeMeHHo sBJr;rK)Tcl cra6nlrubrMtr.
5. I4ccle4onaHlle oilTurrecKprx csoficrn noryrraeMbrx HaHor{acrurl cepe6pa
rIoKa3bIBaK)T, rrro oHI4 r{Meror MaKcr4MyM norirorqeHn{ (puc. 4.2.) n o6nacru 420
nu. OAuaKo nnreparypHbre AaHHbre U.A.. Creighton, D. G. Eadon; J. Chem. Soc.
Faraday Trans., 87(1991), p. 3881] ronopr:r o Haxo)KAeHvrr4 nr{Ka norurorrleHuq Hg
B BoAe s6rwl,au 400 unr. C qeu cBq3aH cABHr MaKcr4Myua? TarNe rro AaHHbrM



Sororvrerpuu npoucxoAr4no cMeuleHr4e MaKcr4MyMa rtorrlorqeHl4q pacrBopa c
rerreHneM BpeMeHr4 or 440 ao 480-500 Hlr,r (puc. 4.4), uro roBopr4r o6 arperaquu
HaHor{aarr4rl. IIo aHarr43y crreKTpa rrorJroqeHr4fl Bo3MoxHa rrkr orIeHKa AJTHHrI
o6pa:yrorqv)(cs, qe[or{eK, o6raAaroulr4x rrpoAoJrr,rrbrM rrJra3MoHHbIM pe3oHaHcou?
Ha6moAanlr JrH Bbr Br43y€rJrbHoe H3MeHeHU:e oKpacKlr [oryqaeMux vacruq?

6. Oaxru.Iecxl4 Ha raN4ofi crpaHr,rllbr Ar{cceprauuro rrpucyrcrByror
oneqarKl{, op$orpaSuvecrue onrn6xrr pr rroBTopbr, rrro 3arpyAHqer ee r{TeHr{e.
3auurqaeMbre [oJroxeHus rrpeAcraBJreHL]r r Soprr,re BLrBoAoB. B pa6ore r rax4ofi
rJIaBe npeAcraBneHo 6omruoe BBe.qeHVe, Koropoe noBToprer fnany 1. Cquraro
oro JII{IuHvrM, vI ToJIbKo co3Aaer o6teu Ar4ccepraIIIlII,I.

OAuano AaHHbre HeAocrarKr4 He cHr4x(aror Hay.{Hofi 3Har{r4Mocrl4
Auccepraqrzonuofi pa6orrr. Vlcxogn Lr3 coAepxaHr4s anrope$epr&, MoxHo c
yBepeHHocTLIo cAenaTb BbrBoA o ToM, rrT0 Ar4ccepTa\r4s. TTTaurr<ona A.VI. flBrrfleTcfl
3aBeplxeHnoft nayvHo-KB€urrlSnraquonnofi pa6orofi. llo my6raHe rrpoBeAeHHbrx
I4CCIeAOBAIIIIV\ I{X OObeMy U rurrpoTe Ar4CCepTarU{OHHaq paOOTa rrOJrHOCTbrO
coorBercrByer rpe6onanzqM ((floJro)KeHr4.rr o npucy)r(ilelr^:z:z yqeHbrx crenenefi>>
(nn. 9-14), ;rrnep)KAeHHoro llocraHoBJreHuena llpanurerrbcrBa PO Jrlb 842 or 24
ceurr6px 2013 r. a ee aBTop, 3acny)KraBaer npr{cpxAeHkrfl. yuenofi crerreHr,r
KaHAI4Aara tpzsnxo-MareMarnqecKzx HayK no c[erlr4€rrrbHocrr4 1.3.8 - (Dngura

KOHAeHCT4pO BaHHO|O COCTOf, HI,I$.

O$HIIuaJumrfi oilrroHeHr -

3aselyroquift ra6oparopueir MaKporfl4Herr.rKr.I HepaBHoBecHbIX rpoqeccoB,
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