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OT3bIB

BeAyqefi opraH U3aUHu Ha ArrccepTa rlr{ K)

canepusofr EnreHun A'neKcaHApoBHbr Ha TeMy: <opraHHqecKue peareHTbr u [r.r-
raHAbI 

I 
O.u*ullflx fepMaHHfl u KpeMHrrf Ans roflyqe HHfl HoBbf x MarepHaJroB)),

[peAcraB,rreHHyro Ha cozcKaHue yueHofi creneH?r KaHnunuraxuMr4qecKlrx HayK rto c[eur4aJrb-

HOCTI4:

02.00.03 - opzaHuvecKefl xLLtutufl

flepexo'4 K 3Konorl4qecKl4 t{I4cTbIM 14 pecypcoc6eperaroulrM TexHoJ,rorr4.rrM flBJrrerc,
oAHofi I'r3 KrFoqeBbIX 3zlAaq coBpeMeHnoft opraHr4qecroil x'Mnvt B .{acrHoc.rr4, ar(TJanbHa
pa:pa6oTKa I4HHoBaIIaoHHbIX noAxoAoB' cB.q3aHHbrx c orKa3oM or r4cnorL,3 oBaHuro[ac-
HbIX BelrecrB 14 coKpaureHulo oTXoAoB B xLIMI4t{ecKoM rrpor43BoAcTBe. B ro xe BpeMfl oc-
HOBHbIMH npeKypcopaMvr Anfl noryqeHz.q HaHoqacrHu KpeMHr4.rr w fepMaHr4fl - tur4poKo
eocrpe6oBaHHblx B pa3rll4t{Hbtx o6lacrsx MaTepr4aJroBeA errvfl - ocTarcTc' raJroreHr4Abt -
ToKcr4r{Hbte, Jrer}'r{r4e. Koppo3n[Hsre 14 nefKorr4ApolH3yeMbre Beuecr.Ba" onacHoct.b Koro_
pbrx AJtfl npr4portbr 14 qerroBeKa unpoKo r43BecrHa. flepea aBTopoM At4 ccepraur4oHHoro r4c-
c,rleAoBauun 6una nocraBJreHa 3alaqa co3AaHr4.rr HoBbrx MeroAoB ,,oryr{ eHkrflHaHopa3Mep_
HbIX MarepI4aJIOB Ha OCHOBe fepMaHU-[ I,I KpeMHVrf,, KoTopbre [o3BOJI.rrr orK a3ATb)flor I4c-
noJIb3OBaHVfl afpeccHBHbIX HeopfaHr4qecKr4x peafeHTOB B nonb3y 6e.:onacHbrx, AOCTyrr-
H;IX u cralulsHbrx opraHr4rtecKl,rx [pot43BoAHbrx, B ToM qt4cJre r4orrHbtx )r(r4AKoc telt.
croaT oTMerl4Tb, t{To paspa6orrca HoBbrx 3Kororr4qecKr4 6esouacHbrx vr aQQexu4BHbrx
TIOAXOAOB K KoHBepcvrvr fepMaH4fl 14 I(peMHUfl He TOrrbKo 14 Meer BbrcoKoe 3Haqe HVre nJ|fl
pa3BvlTv8 coBpeMeHuofi sereuofi xvnz4qecrcoil TexHorro rvtr4, Ho r{ orBer{aer rlenoM y pflny
I-lpl4opl4rerHblx HarpaBneunfi HayqHo-rexHonon4llecKoro pa3 Btlr4r poccrzficrcoft @eaepa-
Uuu. C yveroM Bcero Bbrue yKa3aHHoro reM y nneeepratrttu, [peAc.raBJreHHyro r( 3au{Hre
CaneprzHofr 8.A." crreAyer [ptr3Harb aKTyanbsofi .

f r'rccepralrl4oH aan palora casepr,rHofi E.A. . HanvteaHa tto TpaAr,rur4oHHoMy ilrraHv.



oHa r43roxeHa Ha I 44 crpaHuuax h cocrovr vt3 BBeAeHH fl, llrreparypHoro o6:opa, o6cy>rc-

treHvrfl pe3ynbraroB, 3KclepvMeHTaJlbuoft qacrv1, BbrBoAoB v cnncK3 Uurapyen,1ofi nr4Tepa-

rypbr (250 HaHMeHonauufi). {racceprallufl BKruoqaer I ra6 1vrJy,57 pucyHKoB n 5 cxeHa.

Bo eeedeHuu KparKo, Ho ettxo, csopnrynnpoBarla aKTyanbHocrb reMbr. uenr4 14 oc-

HoBHble 3aAaqv AuceepraUl4oHHofi pa6orsl. Ae'rop qe'rKo rloKa3brBael ee HoBH3Hy 14 npaK-

Tr4qecKy Fo 3rJaq H MOCTb.

B nilmepamypHott4 o6sope corrocraBleHbl ceoftcrna opraHgr{ecKr4x coeAr4He uwit
!

KpeMHI4t vt repMaHHfl c KJIaccI4r{ecKuMH opfaHr4qecKl,rMV eoeAVHeHr4flMH. B HeM AlIHa-

MHqrJo 14 HHt'epecHo r43roxeHbr rrr4reparypHbre Aar{Hbre o crpyr(rype H ceoficrBax vrre_

poAa. KpeMHVf vt fepMaHHfl B 3IIOMeHTHOM BHAe, a TaKx(e ru{aTenbHo pa3o6pauul cQeptr

[pHMeHeHufl, AaHHbIX MaTepI4iUIoB. OrAenlHafl, qacrb Jll4TeparypHoro o6sopa nocBflrUeHa

paccMorpeHl4ro ocHoBHbIX rIpt4HIII4noB 14 rroAXoAoB 3eneuofi xr4g4t4, a raKxe aKTyanbHbrM

npo6nevraM V 3aAaqaM erofr o6lacru B qacrr4 nollylreH nfl HaHopa3MepHbtx KpeM Hvt, n rep-

MAHUfl.

O1cyxdeuue p%yttbmQmoB cocrot4T I43 rpex uacrefi, B Koropbrx aBrop noApo6uo

orll4cblBaer co6crBeHHbIe pe3ynbrarbl. flepnat qacrb nocBflrrleHa HoBbrM rroAXoAaM x 6es-

raJroreHHoft r(oHBepcw nuorcevila repMaHuq B rleneBbre npoAyKTbr c npHMeHeHHeM ero

ctalntbHblx H 6e:onacHbtx opfaHl4t{ecKl4x frpor43BoA}{brx. Anlopon,1 6btJlo ;1oKa3aHo, qro

npH peaKllun AI4oKcl4Aa repMaHLrr c AuolaMkr v N-AoHopHbrMV rrvfaHnaMt o6paayrorcr

3xeKTpoxl4Ml4r{ecKl4 aKTI4BHbIe KoMIIJIeKcbr, cuoco6ulte, loAo6no f aJIofeH v[aM repMa-

Ht4fl, K srreKTpoxr4Mr4qecKoMy BoccraHoBneHuro. flpv ilurbHefiruena pa3Bvrrvt4 AaHHofi re-
MaTHKH aBTopoM 6srr npeA,'rox<eH arbrepHarnBHbril noAxoA K r(oHBepcnrz AhoKu.rAa rep_

MAHt4fl B efo rlaHoqacrl4ubl nyTeM 3reKTpOXHMr4LreCKO|O BOCC'|aHOBIeH Wq LI4TpaTa fepMa-

HVfl B cpeAe IIponHneHrJII4Korq. florryrreHHblfi uarepvan 6srl r4crrbrraH B KaqecrBe aHoAa

B flporo'l-H[ax tutui.t-uoHHblx 6atapefi 14 IIoKa3an xopouue pe3ynbrarbr no qr4KJrr,rpyeMo-

crvL'}t eMKocrb - 600 HlA q r-1,.{To rrpeBblluaer eMKocrb npt4MeHfleMofo cero/IHn Ha r-rpaK-

rl4Ke rpaQnra Ao AByx pa3.Bo eropotZ qacru paSorbt aBrop o6oqroBbrBae1 r6$erc.rrae-

HOCTb I4CrrOJrb3OBaHr,rfl 2-xap6oKcr43Tr4rCecKBr4OKCr4Aa fepMaHr,r.fl B KaqecrBe opfaHULre-

cKoro aHaJlora AI4oKcl4Aa repMauufl s rrutvrir-r4oHHbrx 6atape.flx. Bnepntre [onyqeHHa.q c

[oMotllbro nno0u,rlHo[ cyuIKI4 HauoSopMa yKa3aHHoro ttpe napara [oKa3aJra BbrcoKyro

yAenbHyro eMKocrb (ao 700 rraA.q.r'-l) npn recrr4po BaHVvt B aHoAa x rv.rvtil-vtonHbtx aKKy-



MyrflTopoB, a TaK)Ke, B OTIIHT{VVr OT AHOKChAa fepMaHu'. , cTalurrbHocTb npv uHKnr4poBa-

Hur4 c pa3nl4qHofr cKopocrln. 3axrroql4TeJlbHafl qacrb Ar4ccepraunoHHoro hccrregoBasr4fl

6utla [ocBflureHa pa3pa6orxe [oAXoAoB K nonyqeHr4ro flopncroro r(peMH r4fl,, He rpe6yro-

lllnx LlcrloJ'lb3oBaHI4r tl.,laBl4Koeofi xuclorbt. Anroponl 6ntlo noKa3ar{o. rrro 3rer(TpoxqMr4-

qecKoe rpaBjleHr4e Henopr4crofo npeKypcopa B cpeAe r4oHHbrx xr,rAxocrefr v rpyrvtx evilLl-

rcoQra"usHblx peareHToB no3Bon.fler [oryqarr o6pa:ubr KpeM Hr4r c paBHoMepHbrMr4 14 KoH-

Tponl4pyeMltHan ro pa3Mepy ropauu. Taxuv o6pasonr, AaHHafl frraBa orpaxaer 6ol51uofi
t

o6teu nPoAelauHoft pa6oru, pe3ynbrarbr roropofi H3rrolKeHbr rrorr4rrHo 14 qerKo.

B erccnepuA4eHmerauoit ttecmu noapo6Ho r43r,rolKeHbt Mer.oA vKt4

14 Ue.,T eBsr x BeulecrB, B ce coeAHHeHI4fl tt oApo6 uo oxapaKTep r43 oBaH br

3 14 K O - X 14 M 14 q e C K vrur4 M eToAa MU Vre C ]ileAo B a H Hfl .

OcHoeubre r4rorv nvecepraur4oHuofi pa6orrr cBoA.qrc, K cJteAyro[IeMy :

I ' Paspa6oraHbt noAxoAst rc 6egraroreHHoMy c,rrre3y npor.r3BoAHbrx repM aHnn c op-

raHI4qecKHM14 4uolaMu vr [por.{3BoAHbrMl4 nvpvrnua. LlccJreAoBaHo r4x 3rreKTpoxr4Mr4qe-

cKoe [oBeAeHl/,e v Apyrl4e Qrasnxo-xllMar{ecKl4e ceoficrea. floxagaHo, rrro [onyqeHHbre

KoMIrJIeKcbr cnoco6Hbr, [ono6uo faJlofeHVlarv repMaHI4 ro K 3rreKTpoxnMr4qecKoMy Boc_

cTaHoBXeH14rO.

2. IlpeeclaBJteH 6esla,rofeHHbtfi cnoco6 noryqeHnfl rJaHol{acrhrr repMaH vtfl u3 rrpo-

.qyKTOB peaKql4l'l efo AI4OKCI4Aa C HeroKcl4r{HbrMr4 opfaHr4qecKr4Mr4 KT4CJTOTAMV. flOrca:aHo,

qro AaHuntfi noAXoA eSSexrI4BeH upu [onyr{eHvru Marepr4€lJroB A,Tfl aHoAoB BbrcoKoeMKHX

rvrT r4v- r4oH H brx aKKy MynsTopoB.

3. Ilpelro)KctI lrpocroil v npnroAHsril K Macrrrr.a$npoBaHhFo rrorllXorrl r( nonyLreHr4ro

HaHopa3MepHoro cecKBr,roKcr4ila 2-rcap6oKcr43ThrrepMaHnfl c noMolrtbrc;lrao0arruofi

cyLurcu. florca3aHo, r{To H3roroBrreHHbre Ha ocHoBe AaHHoro Mar epuanaaHoAbr nurufi-uou_
HbIX aKKyMynsropoB AeMoHcrpl4pyror BbrcoKyro yAerrbHyro eMKocrb (ao 700 naA q r-,) u
npeBocxoAt'r no cra6l4rlbHocrr4 ceoft HeopraHHqecKr4fi aHalor'- Allorccr4A rep MaHr4r.

4' Ilpea"rroxetl u otpa6oraH [oAXoA t( rpaBreHHK) KpeMuns 6es hcnoJrb3oBaH r4fl wta-
srzrcoeoil Kncrrorbr. l,rr 3Toro r43 a3orcoAepxaulr4x rerepoqr4K,,roB 14 Terpa0rop6opuofi

KHcJ'Iorbt 6stltz cHHTe3I4poBaHbI corll4 vr vcareAoBaHbr r4x 3JIeKTpoxI4MI4qecKr4e ceoficrea.

C novolrlbro AaHHIIX ct4JII4KoSr,t",tbHbIX peareHToe 6slra floryqeHa 14 oxapar(Tepr43oBaHa

cepvn o6pa':uoB nopr4cl-or.o KpeM nvfl.

5. flpeilrtoxeH cnoco6 IIoJIyqeHVfl HaHoQopr KpeM Hvtfl tryreM TpaBneH vfl Bcr4creMax

chH'fe3a HcxonHbrx

coBpeMeHurrrrau Sz-



"pactnopl4Terlb B corll4" Ha ocHoBe r4oHHbrx )Kr4AKocreit,llorca:aHo. r{To raHHlrit *erol
no3BorlreT nonyllarb o6pa:usl KpeMH:afl c paBHoMepHbrMH 14 KoHTpongpyeMbrMr4 rro pa3-

Mepy nopaMu, llpe4rrolKeHHtrfi nogxoA rrpr4 roAeH Anq Mac rura6npoBaHlr vt He rpe6yer
HCrrorrb3oBaH Vn afpeccHeuofi nrraBHKoeofi rcacrrorbr.

B uerloM, cQopn'tynt4poBaHHble 
''oroxe 

HVfl, BbrHocr,rMbre Ha 3aul r4Ty, HayqHafl Ho-

BI'I3Ha pa6orrr' ee nunoAbl ?r [paKTl4r{ecKat 3Haqr4Mocrb cyrrecrBeHHbrx 3aMeqaH uyt y on-
[oHeHTa rie gsr:urBaroT.

C npaxrH'{ecxoft ToLIKI4 3peHl4t-[oJryqeHHbre pe3yrbrarbr Moryr 6srrl 3HaLrr,rMr,r Alrg

ocyu-{ecrBrIeHI4'tI uonoft, seJreuofi TexHorlorl4t4 [pol43BoAcrBa HaHoMarepr4aJroB Ha ocHoBe

KpeMHnq 14 repMaHufl, n c0epax [onynpoBoAHl,txosofi 3neKTpoHvtKr4, co,rHeqHofi euepre-
TvIKkr,6uoYuzyaIl\3arlr4r4, araKx(e [pI4 paspa6orKe BbrcoKoeMK vx t4 cta1wlsHbrx aHoAHbrx

MaTepHaJIoB i tvtrvtii-uolJHLIx aKKyMyJtflTopoB HoBoro rroKo ileH11.

llo lucceprauhouuoft pa6ore E.A. CanepnHofi HMeerc.q HecKoJ,rbKo 3aM eraauvrvr.

B pasaene I '2, nvteparypHoro o6sopa aBTop roBopr4T o rroreHrlr,raJrbHoM rrpr4MeHe-

HUU HaHOpa3MepHbIX MaTepI4ilJIOB Ha OCHOBe KpeMHr4r r4 fepM aHVfl B KaqecrBe aHoxoB rrr4-
.TUil-HOHHbIX 

AKKYMYXqTOPOB, OIHAKO IIPH 3TOM HC YI]OMHHArcTC' i]PYfI4C TI4NbI MCTAJ'IJ'I'

l4oHHblx aKKyMyJlflTopoB' HalpllMep. Harp vtit-ttouuble al(KyMylrrropbt. B Koropbrx HeBo3-

MoxHo [pHMeHeHI4e rpa0rara B KaqecrBe aHoAHofo MarepvraJra, 14 rro3ToMy nor4cK HoBbrx

aHoAHbIX Marepl4aJloB flBrlllerct et(e 6olee aKTyaJrbHbIM, qeM [Irfl rru-tuit-uouublx aHaJro-

foB.

B pa6ore B Kaqec'rBe l4cXozllttoro coeAl4HeH I4n A,n c14''fe3a flpor43Bollrlbrx repM arrr4fl

I4cllorlb3oBarlct AI4oKcl4A repMaHVr GeOz. Bruecre c reM B Ar4ocepraq7ouHorZ pa6ore He

[IpI4BOAflTQfl XapaKTepHCTI4KI4 AaHHO|O COeALTHeHUfl (rcaxar rB Monuoraxaur,rfi, rraopooJro-

fl4t tlopouxa), I(oropble MoryT BIruflTb Ha ero pacrBopaMocrb B BoAe 14 rpyrvte csoficrBa.

VlcctetroBaHne YAe.,ruHofi 3JIeKTpo xvrnl4qecrcofi euKocrr4 aHoAr1oro Mare pva[ra Ha

ocHoBe fepMaHl4fl. noryqeHHofo H3 I4CXOAHO|O UHTp ara. noKa3brBaror BbrcoKHe 3HaqeHl4fl

(6onee 600 rr'lAulr), oAHaKo orpaHl4t{eHbl 25 ryuxlaMvr,r{To He lo3Borrser cAenarb BbrBonbr

o cra6nJlbHocrl4 AaHHoro Marep vana rtpu AJILrrenbHoM rrr4Krrup oBaHuvr.

vrca:aHHble 3aMeqaH vfl He 3arpafl4BarcT OCHOBHbTx BbtBoiloB 14 r4TOfOn pa6orur. flo-
CIIEAHI4C OCHOBAHbI HA 'TU]ATEJ]bHbIX 3KCNCPHMEHTA"IbHbIX AA}-IIJbIX" O6O6UEHVIflX CO6-

CTBCHFIO|O MATCPhAJIA V AAHHbIX, 14MCK)I-UUXQL B THTCPAryPC. ANTOPCSCPAT AI,ICCCPT'AITUV



I4 otIyOJII4KoBaHHbIe pa6orbl orpaxaror ocHoBHoe coAeplKaHne pa6org. Marep uarrbr Avrc-

ceprauun orpaxeHbr e 5 crarbflx B sapy6eNHbrx v3naHtrx u 5 Te3r4cax AoKrraAoB Ha poc_

cuircrcwx 14 MexAy HapoAHbrx HayqHbrx rcoHQepeHuuqx.

Pa6ora rorlHocrbro orBeqaer rpe6oBaHvrflM nn. 9-14 <flonoxeH14fl o rroprAKe

npl4cyxIreHHr yqeHbIX crelleHeft>, yrnepxAeHHoro nocraHoBJreH4eM flpanzreJrbcrBa

Poccuficxofi @eAepau'I4 or 24 ceu''lpt 2013 roAa i\lb 842, rpeAbsBJrfleMbrM K Ar4ccep-

ralrl4tM Ha col4cKaHl4e yueuofr creneHl4 KaHAHA ara HayK, a ee aBTop, CanepnHa Esreugq

AlerccaHApoBH a, 3acry)Ku Baer rlpt4cyx reHun yueuoI creneHr4 KaHAr4A ara xvt6prqecKr4x

HayK no creuHilJrbHoctu 02.00.03 - oprauv.qe}Kafl xu.Mkr'. .

fr'rccepralrl4oHuat pa6ora CanepzHofi E, A. o6cyNaeHa r4oao6peua, a or3brB Ha

pa6ory yrBepxAeH Ha 3aceAaHHH KolJIoKBI4yM a ta6opaTopnv nepoKchAHbrx coeAuHe-

nvtit 14 Marepl4arloB Ha nx ocHoBe I4OHX PAH (npororon JVs 3 or 26 aos1pn2020 r).

4 nerca6px 2020 r.

lorcrop xHMr4qecKHX HayK,

3aBeAy Fo wuit na6oparopuefi nepoKcr4AH brx

coeAr4HelF,Ui,t H MaTepI4iLrIOB HA VX OCHOBe

OfBYH Vlusrwryr o6rq eft w

HeopraHn.recxoft xr4Mvrvt nrr,t. H.C. KypHaKoBa

Poccu ficrcas ar(aAeM ufl Hay K flpprxo4qeHKo n.B.

floqroenril alpec: I 1999I, MocKBa,

Jleunucrcnft npocnexr" 3 I

Ter.: +7 (495) 955-48-50

e-mai I : prikhm an@gmail.com
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