


noJrlrqeHlln Ha ocHoBe LICP 6arcreprqHgHbrx nreHoqHbrx MareplraJroB rrpll
4o6aeteHHu B pacrBop BoAopacrBopr4Mbrx noJrlrMepoB. Oco6ufi HHTepec

npeAcraBJlxer v BbrflcHeHne Bonpoca o BJr]r.flnun o6.rryqeHr{fl (uE4utrnufi er Y@

Ar,ran€BoHrr) na npoqeccbr caMoopraHlr3arlur{ n reneo6piBoBaHur LICP.

floerorry reMa Allcceprarlnosnofi pa6orrr A4anarn A.H. HecoMHeHHo

trRnxercr arcryEilrbHofi rcar< c nayrHofi, TaK n npaKTEqecxofi ToqeK 3peHHg.

Ha)^rHax uonHsHA pa6oru onpeAemercr cneAyrorrluM :

l. Bnepsue 3Kc[epIdMeHTaIIbHo rron]n{eHbr cynpaMoneKyr.spHbre reJrlr CMf sa
ocHoBe BoAHoro pacrBopa L-qr,rcrenma H allerara cepe6pa (UCP), Hccne.qoBagbr

crpoeHl4e v csoficrsa UCP vr CMf. B pe3yJrbrare KoMrJreKcHbrx Qururo-
xllMl{alecKr.rx uccJreAoBauvfit ycraHoBJreuo, .rro ns6rrror noHoB cepedpa no
orHoureHr,Iro K L-qncrenny AJI{ o6pasoeanux reJrr cocraBJrrer I.2I-I.33.
llorasaHo, sro npH TaKoM us6rrffie cepe6pa B pacrBope soprvrrapyrorcx
cynpaMoneKyJltrpHble rlenn pr3 MoireKyn MepKanrrr.qa cepe6pa (MC). Moneryna MC

pacrBope ilpeAcraBJrrer qBurrep-uon. flpoqecc oopa3oBaHpnr

cynpaMoneKyrltpHblx qenefi (<<coepenanue>> I{CP) up" KoMHarHofi rervrueparype
cocraBJl{er or 3 .4o 6 qacos. BseAeHHe B co3peBruuft IICP He3Haxrr{Tenbgoro

KoJIwIecrBa (< 0.01%) Hnurllraropa reneo6pa3oBaHr{{ (conu MerarrJroB - cynrsarrr,
xJIopI{AbI, ronr$parrlarbl, MOJIulAars H Ip.) BeJro K, npaKTulrecKn, MrHoBeHHoMy

o6pasonaHl,Irc flpocrpaHcrBeunofi cerKr{ CMf. IlorasaHo, qro Ha crpoemue vr

rrtopQonorraro CMf cylqecrBeunoe BJrlrflHrre oK€r3brBaer 3aprA Karr4ona u auno*a.
Ycranonnena Bo3Moxnocrb rroJrf{eHr{tr I{CP ra CMf c Hcrrorrb3oBauneM DzO.
Z.l4ccnegoBano BJrr{rHr4e o6nyrenux (yO u3jr}nreHpre v 4neeHofi cner) Ha

co3peBruLtfi UCP u CMf. Ilora^:ano, qro no4 geficrBueM o6lyreHnx rrponcxoAgT
BoccraHoBrregue Ag(I) ao Ag(0) ra o6pasoBaHue Hauoqacnul cepe6pa (HIIC),
noKpblTbrx MoneKyJraMu MC u <<o6prrnKaMn)) cy[paMoJreKyJrrpHbrx qenefi. flpu
gToM UCP r.r CMf o{palul4B€ulucb cHaqara B )KeJrrhrfr, a rareu KoprlrrHeBhrfi user.
CMf nocrerreHno pa3pym ailofl.
3. VcmHoBJIeHa xopomail cMellrrrBaeMocrb BoAHbrx pacrBopon I{CP c BoAHhrMpr

pacrBopaMl,I TIoJITIBHHI[IIoBoro cnprpra ([BC), nap6oxcuMerunrleJrJrrono3br (KIvtrI)
rI roJIpIryaHI{AI{Ha (flf). flolyrenrr rpoqnbre rureHKr,r npu coAep)KaHr4r{ IIBC n
K1\4IJ B cMeruaHHoM pacrBope'l-2Yo. I4g-ga Hragrofi MorreKyJrf,pHofi uaccsr flf
nneHKu noJD[{rrTb He yAutJrocb.

4. ,{oxasaubr xopouue anrn6aKTepn€IJrbHbre ri r{HTocrarr{qecKue ceoficrea HoBbrx
qCP u CMf. O6napyxeno, qro cMeruaHnrrfi pacrnop Ha ocHoBe L-qncreuna,
allerara cepe6pa u flf o6.naAal so:AeftcrBr.reM na 6onee uupoxufi Kpyr 6arcrepufi,
rar rax.flf AonoJIHIrreJIbHo cau o6na4aer aHrn6aKTepr,ra[bHbrMrr croficreaNor.



nocroeepHocm H o6ocHosagHocru pesynrraron nccnenoBanufi o6ecneqeHa
AHAJIU3OM JrHTepaTypHbrx ,qaHHbrx, nocJIeAoBaTeJIbHOCTbIO nOCTaHOBKI{

HccJle.{oBareJrbcKax 3aAaq, KoMnJreKcHbrM [cnoJrb3oBaHlreM coBpeMeHnrur $ueuro-
xnMuqecKI'IX MeroAoB perncrpa\uu n o6pa6orKn oKcneplrMenT€ilrbnbrx AaHHbrx,
coilIacoBaHHOCTbIO noJIyneHHbrx pe3yJrbraroB c HccJreAoBaHWflMLr ApyrHx aBTopoB.

,,{r'rccepraqrlx nocrpoena TpaAflrlnoHrro n BKrroqaer BBeAeHne, qerbrpe DraBbr
ocHoBHbIX p$yJIbTaToB H BbIBoAoB, c[LtcoK nHTepaTypbl, sKfllo.{arctUnfi 144
H€tr{MeHoBaHuIfr., a raKx(e cnucoK orry6nnroBaHubrx no reMe Arrccepraquu pa6or.

,{ncceptaqu{ coAepxcr.Ir 150 crpaHr,rr{ reKcra, BKJrroqar 15 m6nnq u 84 pncyuxa.
Bo BBeAeHrrIr o6ocHoeaHa alffyaJrbHoarb reMbr Ar{ccepraqnu,

c$oprwynrapoBaHhl llenb H sa$aqrr' pa6orrr, yKa3aHbr ocuoBnbre noJrox(eHr4r,
BbIHocI4MbIe Ha 3arllllTy, o6osHa.Ienrr Hafrua.a HoBr43Ha, [paKTuqecK€rt pl

TeopeTr,rqecKaf, 3Har{HMocTb [oJrrreHHbrx pe3yirbraroB.

fiepnan nraBa <<Cynparrloner(yJrf,pHbre rr,r4porenn) cogepxraT o6:op
nrrreparypH s o6racrH cynpaMoneKyntpnofi xuuuu, Aaercs rnaccn$uraqn{ renefr,
oIIlIcaHbI lfiBecrHble u pac[pocTpaueHHbre reJr]r B npnpoAe. Oco6oe BHHMaHue
yAenserct SusnvecrcuM cynpaMoJlelqyJlflpHbrM reJIrM, npocrpaHcrBeHnar cerKa
Koropblx rlocrpoeHa 3a cqer cna6rrx HeKoB€ureHTHbrx B3€traMoAeftcrsufi Me)r(Ay
npocrefiruuuu HH3KoMoiIeKyJItpHbIMLI coeAr{HeHytflMvL B nepByro orrepeAb
€lMI4HoKI{cJIoraMH. 06cyx4arorct npoqeccbr caMoopranrrcaquu B BoAHoM pacrBope
L-qucrenna u le,rrrr,ara cepe6pa (uucreun-cepe6p'Irufi pacrBop IICP),
npuBoArrqne K o6pa:oaanr.rrc cynpaMoneKyn {pHoro renx (cMf). XaparrepHofi
oco6eHnocrblo HeAaBHo orKphlTorCI CMf flBJrf,Jracb Hrrtsraf, KoHr{eHTpauarfl.
pacTBopeHHoro B BoAe BetqecrBa (- 0.01%), xanenue Tr,rKcorponnlr r{ Bbrcorue
auru6artepu€utbHhle csoficrea. Paccuorpenu Snsuxo-xuMuqecrcue MeroAht
llccJle.qoBannfl. crpoeHut H cnoficrn CMf n Bo3Mo)KHbIe odlacru r{x
I4CIIOJrb30BAHAfl.

Bo nropofi r.traBe <<O6termr H MeroAbr HccJreAoBalvrfr>> rrpeAcraBirer{hr
xuMuqecKlae peaKTuBbr H noJruMeplr, r4srroJrb3yeMbre B pa6ore, MeroAHKr4

iloJryqeHu{ IICP u CMf Ha ocnoBe BoAHbrx pacrBopon L-qucrevr1a n conefi
cepe6pa (aqerara, Hrzrp€xra u Hurpr{ra cepe6pa) n roAroroBKr{ r4x K
I{ccJIeAoBaHHflM. B nactoxrqefi pa6ore BnepBbre 6rrrua c[HTe3upoBaHbr CMf c
llcnoJlb3oBaHueM L-tlncretnta H al{erara cepe6pa. Paccnaorpenrr Mero4prK}r
IrpoBeAeHVs aflrudaKTepn€ubublx Hcrrbrraunfi n o6nyqeHr,rtr pacrBopoe n rerefi s
BlI,qI{MoM u V@ Auana3ouax gJIeKTpoMarHr4THoro rr3irf{e*ufl.. OnucaH KoM[JreKc

Su:nro-xtlMlrtrlecKlax MeroAoB EccJIeAoBaHrrt, nprlMeHreMblx rtpn rr:weH]rg
crpoeHl{t n csofictn CI\4II o6pa:yrorqlrxcr B rpoqecce caMooprauu3arluu: Oypre-
I4K u y@ crleKTpocKonla{, npocBequB€llorqa.fi H cKanupyroqar sJreKrpoHH€rt
MprltpocKorrDl (n3M 14 C3M), oJlelcrpoHorpaSux, cilercrpocKonun {AepHoro



MarHurHoro pe3oHaHca (tMP), AlrHaMHlrecKOe CBeTOpaCCerHne

lI3MepeH[Ie A3eTa-noTeHqlr€ura, KoH,ryKToMeTptr{, SJIeMeHTHbrfi

BncKo3nMerpufl, pH-ruerpux r.r Ap.

GCP) n

Coeoxynnoctr ucrloJlb3oBaHHbrx gKcnepr,rMeHT€LnbHbrx MeroAoB rr

aAarITnpoBaHHbIx K perueHl,[o nocTaBJreHHbrx 3aAaq MeToALTK B A]rcCepTArJLrl,/5 A

TaKI(e yMeHrIe ucnoJlb3oBarb coBpeMeHHhre MeToAbr uccJreAoBaHufr, B HarrHo-
IlccileAoBatelrcxofi pa6ote cBl,IAeTenbcrByror o BbrcoKoft rnanufruKarlLrn Agauru
A.H.

B rperrefi mane <<llpoqeccbr caMooprann3arlnr,r B BoAHoM pacrBope L-
ItrucrerrHa lI allerara cepe6pa> paccMorpeH cuHTe3 HoBoro UCP u ni4poreJl{ Ha ero
ocHoBe, a TaKxe onl4caHbl IrpoqeccEr caMoopraHuSar\uu, npoucxoAsrqne rlp]l
o6pasoaanuu CMr v Brrrrr{Hr.re pacrBop}rreirr (HzO; vr DzO) Ha rrpoqeccbr

caMoopraHn3ar{}rH B pacTBope.

B uerneprofi ilraBe <<lrlccne4oBaHrre BJrl.rrHlrrr gHeBuoro cBera, y@

o6.nyreunx 14 BoAopacrBopuMblx noJII{MepoB Ha crpoeHue ra Snruxo-xrlrMr,rqecKne
ceofictsa IICP u CMf> paccMorpeHo Brnrrrnne [IBC, nf n KMI{, a raKxe
AHeBHoro cBera r.r Y@ o6rryuenur ua uop@onornro u csoficrsa I{CPu CMl.

Brrnogrr, c,qeJIarIHbIe aBTopoM Ha ocHoBaHHH Bcefo o6rdua rroJrlrrreHnbD(

sKcnepl,IMeHTiulbHbrx AaHHbrx n rperuefi r4 qerBeproft rnagax rroJrno r,r qerKo

orprDrtuor ocHoBHbIe ,qocrLDKeHHrI [poBeAeHHoro uccJreAoBanvs. flpone4enHoe
AAanasH A.H. I{ccJIeAoBaHrre cBuAereJrbcrByeT o ToM, qro aBTop s Aocraro.rnofi
Mepe BJla.qeer MeroAaMlI HayqHoro amalrw3a, o6na4aer AocraroarHo BBrcoKr{M

ypoBHeM [oAroroBJleHHocrr4 B o6nacru reopr{H vr npaKTr,rKr,r HafrHbrx
lrccJre.iloBanufi.

flo reue Aucceprallnn ony6ruKoBaHo: 15 ueqarnnx pa6or B )KypHanax,

BXoA{rqI4x B cntrcoK perren3apyeMHx )KypH€uroB, peKoMeHAoBaHHbrx BAK, H

MexAyHapoAHbIX 6ar qurupoBaHrlt. flonyrenubre pe3ynbf,arbr AoKna,qbrBaJrucb

€tBTopoM wa 32 Bcepoccnficrux H Mex4yuapoAHbrx rcoH$eperqn rx no npo$unro
BhIrIoiIHtBIIruxct rEccne4onanuft, a raKxe 3arqrrqeHbr 2 rrareuTaMa P@ Ha

u3oopeTeHr{e.

lrlccneAosaunfl. no reMe'A]rcceprarluonnofi pa6orrr Bbr[oJrHrrJrncb npn
noA,uep)KKe POOI4 (npoercrn }lb20-33-90096 <<Cunres cynpaMorreKyrrrpHbrx

rugporenefi Ha ocHoBe L-qr.rcrenHa, allerara cepeGpa n BoAopacrBoplrMbrx

noJluMepoB, npotBJUIIoq[x anrra6axrepuuLrrrr{yro u r{HTocrarr.rrrec4yro

aKrLIBHocrb) u Ng 1 8-3 3 -0 0 1 46 <<Cepoco4eplralque aMnHoKr,rcJrorbr KaK nporornrrbr
HoBbIX . HI{3KoMoJIer(yJItpHbrx sarycrurerefi>>. Pa6ora HaI Aucceprarluonnofi

AHilIIT3.

pa6orofi 6nrna rolAepxaua ranre crrrneHAnefi llpe:ra4enra P@ (2021).



Hayrnrre rry6nurargna H asTope$epar noJrHocrbro orpoKaror coAepxague u
ocHoBHbIe BbIBOA6r.4I,ICCepTaImH rI IIoJrox(eHHt, BbrHoclIMbIe Ha 3arql,tTy.

PerconrenAarlnn no ucnoJrb3oBannrc petyJrbraroB lr BbrBoAoB Arrcceprauurr

Pe:ylrraru Auccegraquonuoft pa6oru A4arrlxn A.H., paepa6oraunrrfi
cnoco6 noJrylreHHrr 6arrepzqr4AHbrx qucreHH-cepe6pxnoro pacrBopa,
cynpaMoJreKynf,pHoro rTIAporeJIs lr nleHoqHbrx MaTepr,raJroB Ha r.rx ocHoBe, a TaKxe
CMf c FI\IC MoryT 6rrrr peKoMeHAoBaHbr K racrorrb3oBanr{ro B I'Incrr,rryrc
6noopraHu.{ecrofi xIdMHrI una. M.M. Llleirffirnna u IO.A. Os.rrauupmoea PAH,
tr{Hcrnryte ne$rerunanqecKoro cnHre3a nu. A.B. Ton ruena PAH, LlHcruryre
Su:uuecrofi xuul.lu I4 onelcpoxuMlrll rau. A.H @pylarunna PA,H, MocKoscKola
rocylapcrneHHoM yHI{BepcHTere rlM. M.B. Jlouollocona, Cauxr-flerep6yprcrcona
rocyAapcrBeHHoM yHlaBepcureTe, I4ncrnryre BbrcoKoMoJreKyJrspHbrx coeAr{nennfi
PAH, lil&l duoueruaqnncnoft xuMrdr{ prM. B.H. opexonn.ra, Tnepcrou
rocyAapcrBeuHoM MeAI4IIT[HcKoM )rnr4Bepcrrrere, a raK)r(e $apuaqeml,rqecKnM
rlpeAnpHtrvaMld H HayqHo-HccJreAoB€lTenbcKHM I{HCTI4TyTaM, 3aHHMaTOUI{Mr{C'
pa:pa6otrofi nonrrx dartepraqr,rAubrx, uporprBoo)KoroBbrx r.{ Apyrrx neqe6Hrrx
rperaparoB.

Bnaecte c TeM, no Allcceprauuonnofi paGore A4anaxH A.H. HMerorc.n

cJreAyroqHe 3aMeqaHnfl u Bolpocbr:

1. o6cyxgeHr4e AaHHhrx MeroAa ACP crreAyer pacrurdp'rb H

AeraJlu3lrpoBarb, BKrloqat nHAeKc nonr4Ar.rcnepcHocru 4lr o6pa:qoe.
2. rlro noApa3yMeBaercf, rIoA .{HeBHbrM cBerorra? Kar BJr}rrrer Arrn:rra

BoJIHbr rr3Jrf{eH}rx ua o6pa":oBaHue HtIC?
3. Crre4yer yK€BarE, KaKrIe Kpurepr{H rrc[oJrb3yrorcfl Ant AoKa3areJrbcrBa

3aBepureHr4f, npoqecca co3peaanwr IICP n CMf.
4. B Ancceprar{vu ycraloBJreHo, qro rtpu o6rryueHnn Y@ u Br4Ar4MbrM

cBeToM o6pa:yrotcr H[IC, cocro.aruue H3 MeraJrJrrfrrecKoro -fl,qpa rr
o6oloqKu (npo4yrcrr pa3pynreHnf, cyrp€lMorre(yJrrpubrx qenefi,
o6pa:onauublx MoneKyJIaMH MepKarrruilacepe6pa). Bonpoc: a KaK orr{
Ht{C 6ygyt pa6oram r 6arrepuquAnoM ruraue?

5. Het noJlHoro coorBercrBnr Melr(Ay AaHHITMH MeroAoB ACP u C3M,
no.reldv?

B qelou, BbrcKa3arrnble 3aMealarrrtrfl He cHrrxaror o6rqeft rlennocrr{ n esrcorofr
or{eHK}r .{r{cceprartruonnofi pa6oGr AAanrrH A.H., Ha reMy <flpoqeccrr
carraoopiaHnsaryvr B BoAHbrx pacrBopax L-qncrcnHa c yrracrueM conefi cepe6pa,
BoAopacTBopllMbrx [oJII/tMepoB rI noA rosgeficrnneNa o6uyreHaD), BblnoJrHeHnofi I{a



coBpeMeHHoM HayqHoM ypoBHe. flpegcrameHna"fl Arrcceprarlrrfl' frBrrfrercx.

caMocrotreJlbHbrM I{ccJIeAoBaHHeM I,I 3aBepruennoft Haf{Ho-KBzuruSnxaqnonuofi

paOorofi. BumenepequcreHHbre 3aMeqanvfl He rroABepr€uor coMHeHHro BbrcoKoe

KatIecTBO nOJryqeHHbIx gKC[epLIMeHTaJIbHbIX AaHHrIX, a TaKXe BIIBOAoB padOrU v
He cHrlrxt€lK)r 6naronplrtTHor0 BIIeqaTJreHu,I o Anccepraqraonnofi paoore

Co4epxaHlre Alrcceprarlxs coorBercrByer 3aAaqaM, c$opuynrdpoBaHHbrM B

nacnopTe cneIII{aJrbHocTLt I.4.4. - @usu.recKafl xI{MI{t no rryHKTau: (4) - Teopux
pacTBopoB, MelKMoJreKyJUrpHbre T Me)rcracrr{qHbre B3auMo.[eficrsur.

KounrrorepHoe MoAeJrr,rpoBaHne crpoeHr{r, cnofictn u cneKTp€urbHbrx

XapaKTepucTu'( MOJIeKyJI II LIX KOMIIIeKCOB B npOCTbIX 11 HenpoCTbIX ]KLIAKocTflX, a

raKlKe panul,rx cra4nit flpoqeccoB pacrBopenvrfl, r.r 3apoAlrrueodpa:oBamprflt (7) -
?I:yueHne Qusnro-xuMrrqecKr,rx csoficrs lr3oJrrrpoBanHbrx MoJreKyn 14

MoJIeKyJItpHbIX coeAlIHeHpIu npu Bo3AencTBI4Iit HA H}Ix BHQIIHITD(

gJreKTpoMarHnrHbrx no.nefr, noroKa 3aprxeHHbrx qacrprrl, a raKxe gKcrpeMaJrbHo

srrcoxnx/Hrr3Krrx reM[eparypax rr AaBJrenvtrx; (12) * @Hsuro-rurMr.rqecKr,{e ocHoBbr

npoqeccoB xlIMLIqecKoI{ TexHoJIorEn u QuHTe3a HoBbIx MaTepI,IaJIoB.

Taruu o6pasou, ArrcceprarlrroHH€ur pa6ora Agarraxn A.H. <<flpoqeccrr

ctrMoopranu3arlurr B BoAHbrx pacrBopax l-qncreuna c yqacrneM coJrefi cepe6pa,

BoAopacrBopprMhrx rroJrlrMepoB H rroA sosAeficrsneu o6nyqeHr,rD> npeAcraBrser

co6ofi rIoJrHorIeHHyo, 3aBeprxeHuyrc Hafruo-KnarnSnraqnoHr{ya pa6ory pr

coorBercrByer BceM rpe6onaHvrflM, npeAbflBJrreMbrM r pa6ore Ha cor{cKaHrae

yuenofi creneHr{ KaHAHAara xr4MrfFrecKr{x HayK, o6ognaqeHHbrM B n.[. 9-I4
Ilonoxenus BAK <<O noprgKe npucyxAeHrdr yqeHbrx creuenefi), yrBepxAeHHoM

rrpucyxAeHn-f, y.renofi creneH]r

1.4.4 * @lrsrrecKafl xuwnfl.
Orsus negyqefi opraHu3arlnlr

xllrraiag>> Yqeuoro
yqpexAeHr..rtr HayKr4 Tpygoeoro KpacHoro 3napreHn Llucruryr

A.B. Tonquesa Poccuficrofi axaaeuun Havr 5
ceurx6px 2423 r., rrpororor ]llb 3, or3brB ogo6peH B KaqecrBe or3brBa negyrqefi

6

nocraHoBJreHueM flparurenbcrBa Poccuficrofi @e4epa\vvr or 24 cenra6px 2013 r.
i{b842 (c uerraenenvrflMr4, BHeceHHbruu flocraHoBJrenr4erra llpau{TeJrbcrBa P(D or
21.04.24rc r J\b 335), a ee aBrop, Agarraxn AHsa Hopuronna, sacJryxuBaer

rroAroroBr/ilr BeAyrqufi nayuuufi corpy4nur ra6oparoprau Peonoruu noJrr{MepoB,

AoKTop Snruro-uareMarr{qecKr,rx HayK no cflequaJrbHocru rro cnerlr{aJrbHocrn 1.4,7

- BbrcoKoMoJreKyJrflpnbre coeA vlnenrrs., Cy66otun AHgpefi BaneHtusoBun.

Pa6ora paccMorpeHa lr o6cyxgena Ha 3aceAaHHH ceKrlr{u <OpraHH.recK€ur

rocyAapcrBeHHoro broAxerHoro

He$rexnurrlecKoro cnuTe3a I,IM.

KaHAHAaTa XrrMLlrreCKr,rX HayK IIO CnerIUarrbHOCT]r

Ha ,{ucceprarlurc AAaMsH Annrr Hopuxonusr

coBera (Degepanruoro

Op,ueua

opraHr43arllrr4.




