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o$uqualbHoro oil[or{eFrla upo$.,.q.x.r{., fio.rlygnr BareHrrana lopneBr{r{a Ha

Ar4cc epraqraro Axa n r nra AH*{ un flo p ureo B rr bI

" llpoqeccbr caMoopilaua3a{{I,Ir,{ B BoAH*IX pacrBopax

L-qucreuHa c yqacrrreM conefi cepe6pa, EoAopacrropl4Mblx ronl4MepoB u rroA

no:4ef;crBneM o6ly'aenux", fipegcra*neHuofi na coprcKarll4e yueuofi crerleHl4

KaHAi4Aara xrrMHqecKrirx HayK no cner{r4aJrbHoori4 i.4.4 - @zsuqecKat xr{Ml4t

tr{syueHze npoqecca reneo6pa3otsaHn.r B pacrBopax c HH3KHM coAepxcaHueM

pacrtsopenHbrx BeruecrB, B ToM {iacire Beu{ecrB, o6laAarorqrax 6prororu'{ecnofi

aKTlrBnocrbro, flBI7flercfi, saxuofi uayrnofi upoSnervrofi KaK Anfl perueHr{.a 3a4trI

Teopel'r4rrecKoro nrraua r o6xacru cyrrpaMoneKyn-fipnofi xpnurvrr\ xvrMvII{ pacrBopoB,

$u:nuecr<ofi xunamu, TaK u Mfl perrreHlrfl 3a1a.u iTpr4KrlaAHoro xapar$epa, Ba)KH;IX AJr-t{

pa3B?rrprfl MeArrurrucr<oft n SapnnaqeBTrzrrecKofi xiamprz. feneoSpasonanue B BoAHoM

pacrBope L-qucreuHa 14 corefi cepedpa cJrylrlrr rpl4MepoM npoueccoB

caMoopraHrrcaquu B pacTBopax, B KOTopbIX lF,apflAy c ilJlacTplrlecr<oil

{lopnrocoxpafl.rreMocrbro qacro uaSmogaercx flBiIeHI4e rl4Kcorponrau. llpu 3ToM, He

cMorp-fl Ha rrrupoKo npoBo.{ur{bre }rccJreAoBaaufl. rrpoqeccoB reneo6pa3oBaHl4fl B

pacrBopax B TeqeHrde [ocJre4rrrrx rer, HeAocrarotrHo IrcJrHo H3yqeHbI $usra.recrr,Ie

aorreKThr STsfo .flBirexar{. Brrrueyra.aaH}ice o6yexauldBaer arcryaJlbHocrb

rrpoBe/{eHHbrx prccJreAoBarruilt. fiuccepraqpioHHoe uccneAoBanne AAaIr,r-sH Asun

Ftropuroenlr HaxoAprrcfl B TpeHAe coBpCIMeHlIbIX renAeHuufi B :rofi olnacru w

3aKiuoqaerc-fl B rrccJleAoBa:gruu Bo3MolKHocrI4 cr4r{Te3a releft Ha ocltotse BoAHbIX

pacTBopon L-qucrevnarr erJerara cepe6pa H x3yr{eHr4pl ilpoqeccoB caMoopraHll3aMlr

lr reneo6pa3oBaHr4-fl rkrAporenefi c ucuoJrEsoBaul{eM allerara H Hv\Tpara cepe6pa. Ans

Bbrrro.[HeHprfl [ocrauennofi ueirr.r 6w,rtu ycnerriHo perrreHbr 3ailaqv arraJrkrrn'uecrcoro,

TeopeTuqecKoro v7 ripuKJraAHofo frnaHoB: E3yqeH rlpoqecc caMoopfaHl{3al{ul4 v

reneo6pa3oBaHr4-rr Ha ooHoBe gefireplrpoBaHHofi eo,qrr. VcranonleHa Bo3Mo)KHocrb

rroJryrreHlrr pacrBopoB, rugporenefi v n"rler{ox Ha ocHoBe IIHcreI4Ha v BoAr{bIx



pacrBopoB noJrr4MepoB (nonunuirurossrfi c[I4pr, Kap6oKcHMerI{nIIeJIrIano3a

rronr4ryaHr4AlrH). Oupe4eneHo BJrrrrHHe o6-lryueHvrfl Ha rrpoqecc caMoopraur43auurr

releo6pa3oBalru.rr B pacrBopax rlr4cretrma c yqacrpleM pa3nsrrHblx conefi cepe6pa.

l4syueurr 6arrepuqr{AHbre ceoficrna, a raK}Ke 6no.iroruqecKa-a aKTHBHocrb rlaAporerefr

uprcrerrHa rro oruorueHlrlo K KJIeTKaM KapqrrHoMbl Mo.rlot{Hofi xelesrr.

Hayruax HoBH3Ha BbrrroJrHeHHofo lrccneAoBanrrfl 3aKJrroqaerc-fl B ToM, r{To B r{eM

BrrepBbre 3Kcrrepr4MeHTutrrbHo [olyareHbi cy[paMoJreKyn.flpHble IeJILI Ha ocHoBe

BoAHolo pacrBopa L-\ucrewna 14 arlerara cepe6pa, uccJreAoBaHbr r{x crpoeHrae r4

ceoftcrna. B pe3ynbrare KoMrureKcrIbIX
lv

(pH3r4KO-XLrMkrrrecKprx uccneAoBallkru

ycraHoBJreHo, rrro prg6rrror< HoHoB cepe6pa rro orHolueHl{rc K L-qncrezuy Anfl

o6paaonaHpr.fl reJr-fl cocraBJr.fler l.2l-1.33. llora3aHo, qro rpr4 TaKoM Ir:6urre cepe6pa

B pacrBope Sopuupyrorcx cyilpaMoxeKyn-rrpHbre Ilerru I43 MoneKyn MepKarITpIAa

cepe6pa. Bne4eHue B co3peBrur.rfi qracre?rr{coAepxarquft pacrBop He3HarIrITeJrbHoro

KOJII/TTIECTBA NHKTIIIIATOPA TEIEO6PA3OBAHU-fl BCJIO K IPAKTI4TIECKI4 M|HOBCHHOMY

o6pasonaHvro npocrpaHcrnennofi cerKrr CMf . llor<asauo, tITo Ha crpoeuzb kr

naop$onorum cyrpaMoneKyJr.rrpnbrx renefi cyqecrBeHHoe BJrprrIHIde oKa3blBaer 3ap-sA

KaruoHa r{ aHuoHa. VcranoereHa Bo3Mox(Hocrb non}rurenllt qrrcreplHcoAepx(alqux

pacrBopoB Lr cylpaMoneKyJrflpHbrx rerefi c ucrroJrb3oBaHr{eM gefirepuponanHoft BoAbI.

Pa6ora flocrpoeHa rpaqur;HorrHbrM o6pa:om cocror4T Lr3 BBeAeHrl-fl? rrerblpex

rJraB, ocHoBHbrx pe3yxbraroB, tsbrBoAoB, crrprcKa Jrrrreparyprr. Texcr I,I3JIoN(eH rla 150

crpaHuuax, BKJrrotraer 84 ppicyHKa u 15 ra6nug, crrrcoK nlITeparypbl coAepxvr I44

H ALIM EHO B AHV fi . I4 CII O JI b 3 O B AHHbIX I{CT OqI{I4 KO B .

Bo BBeAeHr4r4 rpoBeAeHa [ocraHoBrca upo6nervru, onpeAeJleHa u"atu,

cSopuyl?rpoBaHrr gaqarrv uccxeAoBaHvrfl, rrpeAcraBJreHa KparKall xapaKTepprcrvrKa

V

w

pa6oru.

B nepnofi rurare (<JlrareparypHrrfi o6sop>) rpoBeAeH rny6or<ufi aHaJILr3

r4crorrHlrKoB uu$opuaquu ro paccMarpuraeuofi upo6renae. llpore4enurrfi o6sop

AocraroqHo. rrrI,rpoK (L44 racrounnxor), pr oH AoKa3blBaer Heo6xo.qnMocrb



KOMrrJreKcHOfO rroAxoAa I{3YqEHLIIO

rlr4crer4HcoAepx(arrlnx pacrBopoB.

Bo nropofi rrane pa6oru (<<Mero4uxa

pacrBopoB ,r cyrpaMoneKyJlflpnhlx renefi>)

MeroAuKu qpoBoArIMbIX llccJreAoBantvtit,

w

B

rpoqeccoB feJreoopa3oBalJkrfl

fl[rpLr roTo B rreH.u'i rIr4cTeI,IHcoAep )KaIr{I{x

lprdBeAeHbr ocHoBHbre MeToAbr kr

BKIrOqafl MeTOArrKrr rrpoBeAeHnt

reneo6pa^:onannfl, MeroAuKrr Suszro-xrrMllqecKoro lrccJreAoBanl4;t c]IHTeBLIpoBaHHbIX

releft, a raKxe MeroAlrK?r LrccJre.qoBakrvrfl. rrpoqeccoB rlx caMoopraHu3allull.

Tpersx uraBa <llpoqeccbr caMoopraHn3arluvr kr rereo6pa3oBaHlrrl B BoAHoM

pacrBope L-qncrenna v ar\erara cepebpu coAeplKHT ocHoBHbIe AaHHbre o

rrpoAenaHHofi pa6ore, B xoAe BbrrroJrHeHlr.rr Koropofi paspa6oranbl Id l43yqe.rrrr cuoco6

cuHTe3a cy[paMoneKynf,pHoro rrrAporeJrr Ha ocHoBe BoAHoro pacrBopa L-qucreprHa

arlerara cepe6pa, ilpoqeccbr caMoopra:an3aL\l,rrur Lr reneo6pa3oBaHurl

qI{CTeI4HCO,4ep}KaqI4X paCTBOpaX C pa3JIIlrtIHbIMI4 c o lrflM.vr-vH Lrrlr4arop aM u

feJreo0pa3oBa}IvIA, rpoqeccbr caMoopraHn3ar\vrw rllrcTelrH-cepe oprHoM

aefirepr.rpoBaHnoM pacrBope. VcraHoBJreHo, qro rJraBHofi crpyrcrypuofi eAunuqefi

co3peBrrrero qrrcreuHcoAepx€qero pacrBopa, nonf{eHHoro c ucnoJrb3oBaHrleM 6onee

6esonacHofi Ans opraHu3Ma rreJroBeKa convr arlerara cepe6pa n L-qucrevrna, flBJlflerc.a

MepKarrrrrA cepe6pa (r pacrBope uBprrrep-uon). MexaHIagu caMoopraHH3aIIuLI

rlrrcrer4HcoAepx€qax pacrBopoB o6ycnorneH cuoco6nocrblo cepe6pa 3aMeurarb

BoAopoA B TrroJrbHofi rpyune L-qprcrekrlna c o6pasonaHrleM MepKarrrrl4a cepe6pa. flpur

orrpeAeneHnoM us6rrrxe arlerara cepe6pa ro orHolrreHrrro rc L-qucrel4Hy rr3 M-o,JreKyn

MepKarrrrr4a cepe6pa 3a cqer AoHopHo-aKrlerrropHoro B3aLlMoAeficrnus o6paeyrorca

cyr{paMoneKyJrflpHbre ueru{ (cosperanue pacrnopa). ,{o6aueHIae B cospenrurara

qucrerrHcoAep)Karrlufi. pacrnop rrHrlrlr4aropa reneo6pa3oBaHl{fl (conra pa3nLrtIHbIX

MerarrJroB) upnro4ur K cBr3brBaHr4ro cyrpaMoJleKyJrtpnblx qenefi 3a cqer

BoAopoAHbrx cB.rr3efi lr coneBbrx MocrrrKoB B rrpocrpancrBeHnyrc cerKy n 6ucrponry

o 6pas onaHkr ro cyrpaMoJleKyJrr{pHor o reJr-a.

rlerneprar fJraBa <I4ccleAoBaHLre Brrvrfl:aufl. AHeBHoI'o cBera, Y@ o6nyrenvfl. u

BoAopacrBoprrMbrx ronrrMepoB Ha crpoeHrle v Szsuxo-xLIMpIqecKLIe ceoficrra



rlrrcrer{HcoAepxrarqr4x pacTBopoB H cynpaMoxeKynrpHbrx reJrefi>) co.qep)KHT ocHoBHbre

AaHHbre o rroBeAeHr{Lr [ony{errHhrx cHcTeM rro4 AeficrBr4eM o6lyueuax. YcraHoureHo,

lITo rIoA Bo3.{eficrBl4eM AHeBHoro cBera u yO o6nyueHux rlr4cTeLrHcoAepx(alrlr4x

pacrBopoB pr cyrpaMoneKyn.flpHbrx rerefi r4onHa.rr $opua cepe6pa BoccraHaBJrr,rBaerc-fl

B MCTITIIJILITICCKYIO U O6PASYTOTC' HAHOqACTPIITbI. IIPU ETON,T HAHOIIACTLIIIrI I,IMCIOT

Meralrurrecxufi cepAe.{HuK r.r Kopouy r{3 MoJrer<yn MC. (DopvrapoBanr4e HaHoqacTnrl B

rlr4cTeLrHcoAeplKarrlux pacrtsopax 14 cyfrpaMoneKyn.flpr{brx reJr.flx corpoBo)K4aeTcfr

oKparxrrBan?reM cr{creMbr cuaqara B xerrufi, a 3areM B ropuvuenrrfi qtser vr

pa3pyrrreHlreM cyrpaMoneKyir-rrpHbrx rlerefi B co3peBrrreM pacrBope H reJre.

B rnrroAax rrprrBeAer{rr Hau6oree 3Haqr,rMbre pe3yJrbrarbr, a raKx(e rro4uepKHyra

HOBrrcHa r4 rrpaKTlrrrecKzlrr 3Harrr4MocTb Ar{ccepTarluoHHofo r4ccneAoBaHu.fl.

OcnoeHrre HayqHbre noJroxennx padorbr xoKJraAbrBzurrcb Ha Me)KAyHapoAr{brx

pr Bcepoccr4ficxprx cbe3Aax, cprMrro3r{yMax w rou$epeuqprflx. llo pe3ynbraTaM

uccJreAoBauvit ony6.nuxoBaHo 15 [eqarHbrx pa6or, B ToM qr{cJre 7 B r4gqanurflx"

peKoMeHAoBaHHbrx BAK v ilpvpaBHeHnhrx K HprM. CoaepNaHve ouy6JruKoBaHHsrx

pa6or s norHofi Mepe orpaxaer cyrrlHocrb rrpoBeAeHHbrx LrccJreAonanufi. Pesy;mraru

rrpoAenaHnofi paborbr B uoJrHofr rvrepe orpaxeHbr n anropeSepare.

flocronepHocrb rroJrf{eHHbrx 3Kcnepr{MeHT€Irrbr{brx AaHHbrx o6ecneqeHa

rrpr{MeHeHHeM coBpeMeuHbrx $usuxo-xr,rMr.fq{ecKr.rx MeroAoB anarrvr3a cocraBa

rIpoAyI$oB peaKIII4LI pr KoMrrJreKca $usuxo-xraMuqecKnx MeroAoB r4ccneAoBaunfl

KaTaJrLr3aTOpOB, rrOATBepX(AAeTCfl CXOAT4MOCTbTO [OnyqeHHbrx pe3yJrbTaTOR k\

orcyrcrBpreM rporrln opeur,rfi c AaHHbrMr,r paHee ony6nuroBaHHbrx pa6or.

llparcruuecxa'a 3HaqlrMocrb pa6oru 3aKJrroqaerc.s B r,r3yrreHpru ocHoB rrpoqeccoB

reneo6pa3oBarilu B rlr{crer,rHcoAepxarr{r{x pacrBopoB. PaccvrorpeHHbre B pa6ore

-IIIICTOLIHCOAOpXaTTII4€ IOJILI MOIyT ObITb LICIIOJIb3OBaHbI B MeAIi[II4He B CB.fl3u C LIX

rrporlrBoMuxpo6uuMpr ceofi crBaMra.

floroxenrax, BbrHocuMbre Ha 3aqlrry, xoporuo o6ocHosaurr v rroKa3brBaror

AerarrbHyro rpopaoorKy BorrpocoB oopa3oBaHr4fl uhcTeHHooAepx(arrlr4x pacrBopoB kr

cynpaMoneKyn{pHbrx renefi .



llo pa6ore uMeerc.a pflA BolrpocoB ra gaMeqaHllft"

B onpocu u 3 aM eqaH *rfl na coAepxauplro Ar{c c e pr at\Lrkr Lr arropeS epara :

Ha pncynxe 332 xucceprarlpru npaBeAer{br roJlocbl rorJrorlleHl4f clreKrpoB

-flMP rlr4creuHcoAepx(aurx pacrBopoB coAeplxalrll4x He orHeceHHyro ronocy

4.68 vr.a.

Ha pucynxe 4.12 gxcceprarJvrv [pr4BeAeHbr AaHHbIe 3aBr{cLIMocrI{ B.a3KocrLI or

KoHrIeHTpar\HLr [BC, rrpu 3ToM B-fl3Kocrb [p]IBeAeHa B orHocureJlbflblx

eAr{HHiIax, oAHaKo, xoreJrocb 6lr rrpplBecrr{ Bt3Kocrb B TpaA?IuI4oHHbIX

enHHI4UaX.

3) BosMoxuo nu [onyq]rrb 6olee MoHo MoAarrbHoe pacrpeAeJleHue ronf{aeMblx

HaHoriacrnq cepe6pa?

4) B pa6ore rpucyrcrByror opSorpaSurrecKr4e H rlynKryarlzoHrrble oruu6xn.

VxagaHuue 3aMerraHnfl rroc.r{T AlrcKyccr4ounufi xapaKTep, He 3arparlIBalor

cyqecrBa pa6orrr u ocHoBHbrx BhrBoAOB. B rlenoM ltkrcceprar\prt vr arrope$epar

ocraBJrflror rrptrrrHoe BrreqarJreHr{e 3aKoHrreHHofi v xoporuo rIoAroroBJIeHHofr

Hayuuofi pa6oru.

flo aKTynrrbHocrlr, Hayunofi HoBr43He v flpaKTplqecr<ofi 3HatlrlMocru pa6ora

l)

2)

crenenefi> (r

l{pannrerbcrBa

rlpeAbfBn-rIeMbIM

coorBercrByer rpeborauuxru nn. 9- 1 4 <llolox(eHu.a o noprAKe npucyxtA enr4fl. yrreHbrx

teficmyrouefr pe4arqua), yrBeplrAennoro

Poccuficxofi @eAepaqraa 24 cenrx6px 2013

K 4lrcoeprauuflM Ha coacKan\4e yueuoft crerleHrl

fluccepraqu-rr orBerraer nac[opry cneuuzr.rlbnocrl4 L.4.4 - $uauuecKzul xtlMus uo n. 4

<TeopNx pacrBopoB, MelKMoJreKynrpnbre w Me)Kqacrr{qHhre B3axMoAer4crBkrfl.

KounrrorepHoe MoAenupoBaHr{e crpoeH}rr, ceoficrn Ir cIIeIffparIbHbIX xapaKTepl4cruK

MOJreKyn u wx KoMrrJreKcoB B fipocrbrx r{ Hefipocrblx x{plAKocT.flx, a rarcKe paHHr4x

cra1uit,. [poqeccoB pacrBopeHr4rr u 3apoAhllueo6pasoranvr^>>, rro r. 12 <OusraKo-

xprMllqecKpre ocHoBbr rlpoueccoB xia*rx.recKofi TexHoJrorHH vr cr4HTe3a HoBbIx

MareprrnrroB)). B xoAe BbrrroJrHeHu.fl Ar{cceplaquoHnofi pa6oru aBTopoM pelrrena

BaNCHar HayqHo-TexHLrqecKa.rr 3a$arra IIo [onyqeHplro KoMnJreKcoB L-IlHcrenua c

llocraHoeJreHXeM

roAa Ns 842,

Ka}JEVrAUta, HayK.




