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.{uccepraqlEr fafinaHoeofi Acuw Annaponrrrr Ha re

Hrr3KoreMrreparypHbre oKcrnAbr rurana(IV) co crpyxrypaMrr
crpoeHrre, Qorortara,urrrrrrecKueo a4cop6qrroHuble Ir aHTHMII

BbrrroJrHeHa na na$e4pe (pusunu H xvtMr4ur Marepr{aJro,s r.rl,reHn B.A Aora,{ruua OusuKo-
TexHoJrofr{qecKofo r{Hcrr{Tyra (pe4epanrHoro rocy Orc.IIXCTHOT'O

Poccnficrufio6pasonareJrbHofo yqpe)KAeHr4fl Bbrcrrero o6pasonanux (MI4P3A

TexHoJror[qecKr{r{ yHr,rBepcr,rTeT).

B neprao4 rro.{roroBKr4 Ar,rccepraquu faftnaHoBa" Acras Annaponna flBJuJracb orrHblN,r

acnupaHTou n (feaepirJrbHoM rocyAapcrBeHHoM 6roAxetrou o6pa:oeareJrbHoM ytrpex{AeHurr

Bbrcrxero o6pa:onauraq (MITIP3A - Poccraficxnft rexHoJrorlr.recKuff yHr{Bepcr4Ter) Ha ra$e4pe

$u:urra uxrrulrn MarepnanoB rrMeHrl B.A. Aoraaruna @ue[Ko-TexHoJrorurrecKoro r{HcruTyra.

B 2013 rogy fafiHaHoBa A.A. orconura:ra (fe4epa"nbHoe rocyAapcrBeHHoe 6roAxernoe

o6pasonareJrbHoe yqpe)KAeHue Bbrcrxero o6pasonaHur <MocKoscKr.rfi rocyAapcrBeHnrrfi

yHuBepcrrrer ToHKHX xrrMprqecKr4x rexHoJlonrfi r,rueHu iM.B. JIolroHocoBO) rro HarrpaBJreHr.rp

rroAroroBKr.r <MarepuaJroBeAeHr4e I,r rexHonorl4r HoBbrx Marepl4ilnoB >.

Cnpanr<a o cAatre KaHAr4AarcKr4x 3K3aNreHoB BhIAaHa s 2018 rogy

OfBOy BO (MI4P3A - Poccuircr<ufr rexHonoruqecxufi yHr{Bepcldrer>.

HayrHrrfi pyKoBoAr,rreJrb - Ky:rulruena farusa MraxaftroeHa, AoKTop xr,rMr.rqecKnx

Ha).K, npo(feccop xa$e4pu $u:zxu u xvrv'vwt MarepuilroB HMeHlr ,{ora4xuua B.A. @prsuKo-

TexHoJrorraqecKoro raHcrr4ryra OfEOy BO <MIrIP3r\ Poccuftcxufi TexuoJloruqecxlrit

yHr4Bepcr4TeT).

,{uccepraqproHuaq pa6ora fafinauonofi A.A. r6rrna paccMorpeHa Ha coBMecrHoM

3aceAaHlru xatfe4pu Su:uvecroit xutruu ulnl. .f.K. Crrprcuna llHcrlaryra roHKI4x xLIMI4lIecKLrx

TexHoJrorr{ft urrrenu M.B. JlouoHocoBa ra ra(fe4pu Sn:nxu v xvrukrr Marepl{anoB L{MerIr4

lora4xrana E.A. O[suro-rexHoJroruqecxoro r{Hcrr.rryra (euuucra vr3 rlporoKona J\b 2

3ace1alprfl raSe4pu 1pu:lrvecxoitxutvruu uu. -f.K. Crrpxuua or 05.09.2018 r,).

6$i#ffi

ffi------ry{ffi



IPIICyTCTBOBAJII{: Ka(beapa (busuqecrofi xuuprpr uu. fl.K. Cupxuna Irlscrraryra

rourux xuuraqecxrax rexnororlrft nueulr M.B. JlouogocoBa: AoKTop xI4MtIrIecKIlx HayK,

npoSeccop (Dnral B.P.; AOKTOp Xr,rMUqeCKr4X HayK, npo$eccop

IIIauIEpo 8.I4.; loxrop xr4MrqecKr{x HayK, npo$eccop fleoron C.M.; AoKrop xrirMuqecKr.rx HayK,

npo(peccop Beplteuren M.B.; KaHArrAar xr4MurrecKr.rx HayK, AoIIeHT 3o6nuna A.H.; KaHAr,rAar

xuMlrqecKfix HayK, AorIeHT Moposona T.A.; raslr,rAar xuMr.rqecKr{x Ha}.K, AorIeHT MraHraua H.E.;
KaH,qHAar (fusuro-lrareMarlrrrecKr.rx HayK, AorIeHT Memnnron fI.B.; KaHAr,rAar xr4MraqecKr4x

HayK, AorIeHr Kpuron A.B.; rc.x.H., crapmufi nayunr,rfi corpy.uuur ,{automencxzfi B.-f.;

radeApa drasuKra u x[Nar.{rr ln{areptaa,Ton mvreuH AoranKprrra E.A. O[s]rro-rexrroJroruqecxoro

lrHcrlrryra: AoKTop xlrMHsecKHX HayK, upo$eccop Kysrunuena f.M.; KaHAI,IAaT xr4Mr{qecKlrx

HayK, rrasHrrfi cneur4aJrlrcr Xopr A.M.; KaHAHAaT xr4MI4rrecKLIX HayK, craplrui nayunrrfi

corpyAHHK .{orvroporqusa E.H.; rralaAruufi Hayunufi corpyAHHK Tunaena O.I4.; IaHXeHep

A6parraona E.H.; uuxeuep Ca(frnnona JI.B.; Marr{crpaHr Myraron C.lI.; rasalrAar xI,IMLIqecKpIX

HoyK, crapuruft Hayunrrfi corpyAHr,rK qraxaqesa I4.Ilt. (ra6e.upa xprnauu u rexnonoruu

nsrcoxorraoreKyrspHmx coenranennfi r.rMenz C.C. MeAse,[ena IrlHcrurvra roHKHx xul\4fiqecrux

rexHolorufi uueun M.B. Jlorvrouocona); AoueHr Koruoea H.H. (xatbeaoa OuslaKra IrlHcruryra

rouxr.rx xraMrEqecrcux rexuonorrafi nMenu M.B. Jlonaouocosa); AoKTop xHMI{qecKI,Ix HayK,

npo$eccop KaquaH E.A. (xadeApa o6ruefi xurrnaqecxofi rexnolornv ?Incrprr)"ra rourux

xurr,ruqecxux rexnororllff uMenra M.B. Jlonaonocoea); AoKTop xLIMHTIecKLIX Ha)aK, upo$eccop

Bpyr JI.f. (ra$eApa obuefi xuNau.{ecrofi rexHororurla tr4Hcruryra rouKrax xn{rqecrux

rexgonorufi prNaenu M.B. JloMoHocoea); AoKTop xprMr{qecKLIX HayK, upo(feccop Kanus O.JI.

(naQeApa o6ueft xmlnqecKoft rexHororuu lrlHcruryra roHxlrx xuNluqecxux rexHororufi HNaeHlr

M.B. Jlorr,roHocoea); 4oxrop xr,rMr.rqecKrrx HayK, npoSeccop CaelrHruna E.B. (Xa&gn@

HeopranuqecKofi xuN4rara vMeura Pe6opMarcxoro A.FI. Irlncruryra ronrux xprMr.I.recrux

rexnororufi prNrenu M.B. Jlorr4oHocona); rau.4ragar xrrMrnqecKllx HayK, ,{oqeHT ,{opoxon A.B

(raOelpa Heopranu.recroft xui\auu raN,reHH Pe(bopN,Iarcxoro A.H. Irlncruryra rouxux

xurrnuqecrux rexnororufi uuenn M.B. JlouoHocona).

IIOBECTKA [IIf: AoKJraA fafinanonofi Acnu Aunapornrr no Al,IccepraqIaoHnofi
pa6ore Ha reMy <Hanopa:uepHbre Hr{3KoreM[eparypHble oKcI4AbI u.trana(IV) co crpyKTypaMl{

q-(fasu H aHara3a: cocraB, crpoeHrre, SoroxararurllqecKlre, agcop6uuouHble *r

aHTHMHKpo6sue cnoficrBa)) Ha cor4cKaHr.re yuenofi creneH[I KaHAI4Aara xHM]IqecKLtx HayK no

crequaJrbHocru 02.00.04 - @usrqecKiur xuMr4,r (xzurauecxue uale<u).

Caynra;ru: AoKnaA fafiHaHoeoir. Acnu Annaponnrr no AucceprauuoHnoft pa6ore ua

reuy <Hanopa3MepHbre Hr{3KoreMrreparypHhre oKcr.rAbr ruraHa(IV) co crpyKryparrlr.I r1-$aau u

aHara3a: cocraB, crpoeHlre, $oroxararr{Tr,rqecrue, a4cop6urloHHble kr aHTLIMI,IKpo6srte

cnoficrea>). B ceoeNa AoKnaAe oHa r43JroxlrJra ocHoBHbIe pe3ynbrarbl pa6orrr, [oAqepKHyna

aKTyilnbHocrb HccneAyeMr,rx npo6nerrl vr Hx 3HarluIMocrb B coBpeMeuHbrx ycnoBlltx.

B npoqecce .4l4cKycc[u 6sutu 3aAaHbI cneAylorrrt4e Bonpocbl:

IIpoS. Epyn JI.f.:

Bonpoc: Kar<ue r43 rrpeAcraBJreHHbrx

(fyuxquoua-nrnue ((f o:roKariurprrrlrrecKne,

noqevv?

Sas (aHara: ma6o n-Sasa) npotBJUIIor nyqrlue

aacop6quoHHbre H arTvrMvtcpobnue) cnoficrna lr



Oreer: llo $ororaralraTr4rrecKr{M pr alcop6quoHHblM ceoftcrnaNl cpeAu HoMI,IHIIJIrHo
rrrcrbrx o6pa":qon BbrAenflrorcr o6pasqtr c aHara3oM, rrotroMy rITo xapaKTepfi3ylorcfi Oomurefi

yAelrnoft IloBepxHocrbro, a cpeAr{ Aorrr4poBaHHbrx nelpexoAHbrMr.r MeraJrJraMu - o6pasqu,

cogepxarque q-$asy, Koropbre HMeror MeHbrrryrc yAenbHylo rloBepxuocrb, Ho coAepxar

6olruree KoJrr,rqecrBo rroBepxHocrHbx rpynrt OH. r{ro Kacaerct 6axrepuquAnbrx cnoficrn, ro

ryr Br-rlenrrorcr roJrbKo o6pasqrr c r1-$a:oft ns-sa 6omruefo coAepxaHr.rr rpynfl OH, nogrr u

r4oHoB c pa3nbrM $oprrna,ru*,rM 3aprAoM Ha rroBepxHocru IIaHotIacrr,rII

flpoQ.[ecroe C.M.:
Boupoc: CooreercrByer nH Baura Arrccepraur4oHHir.r pa6ora ilacnopry cnerlnanbHocrH

< @ u s u.re c K ag xurrng>>?

Oreer: Mos Ar4cceprarlr4r coorBercrByer rryHKTaM 1, 3, 9, 10 kr 11 nacnopra

ctreuuaJrbHocrur <OusuqecKarl xuMHsD.

IIpo$. Kanrq O.JI.:
Boupoc: B AoKJra,4e Bu roBoplrnu o6 alcop6qlrx opraHuqecKofo 3arpssHl,ITen{ Ha

noBepxHocru $oroxara-nrzsaropa? Kax cessaHbr npoqeccu a,qcop6qnn u $ororara:l;usa?
Orser: A4cop6qnx opraHnqecxoro 3arp{3Hr.rreJr{ H{I rroBepxuocru HaHoqacrllu sBntercfl

nepnoft lr nr.rMrrrr{pyrorqeft craluefi $ororararuruqecKoro npoqecca. Cnaqana [poplcxo.{Hr

a4cop6qua opraHnuecxofi MoJreKyJrbr, a 3areM $oroorucreuue ee aKTI4BHIIMI,I $opltaura
KucnopoAa, Koropbre oOpa:yrorcfl, Ha noBepxHocrl,I Soroxarall{3aropa rIoA 4eficreueu
r.{3nfreHufl (VO- ru6o nu4nnroro).

Bonpoc: YnepeHu :ru Bu, qro eu6palruoe Barra.a 3al"pfl3HeHl4e pa3nal'aercs B xole

$oroxaranrarIa.recrofi pearquu? Boguoxno, qro KoHrIeHTpauI4t ero yMenblrlaercfl 3a cqer

alcop6uuu?
Orser: Elr:rlr [poBeAeHbr KoHTponbHbre 3Kcrrepr4MeHTbr: soAHrrfi pacrBop 4I,r$eHorcoHit3oJla

rroABeprancr o6lyuenuro y@, Ho 6es go6anreuur $oroxaralll3aropa, sro nepnuft

sKcrreplrMeHT, a nropofi 3aKrloqarc-f, B npoBeAeHHH (poroxara.nuru.recKofi peaKIII4I4 c

Ao6anlesnelr $ororar{rJrr43aropa, no 6es o6:ryreuua (n reltuore). B o6oux cnyqa;{x I{3MeHeHLIe

KoHueHTparrur,r 4u$eHoKoHa3oJra (uo 4anurrM MeroAa YtD-, nu.4Iairaofi cnexrpo(porovrerpun) ue

ua6ruoAalocs. Tarcrau o6pa:ou, B HarrreM cnyqae lpo'reKaer LIMeHHo $ororaranllTuqecKoe
pa3nox(eHr4e 4rz$enoxoua3oJra, a ue $oroxpounsrft s(f(!err. Agcop6qux 4Ir$enorona3oJla Ha

rroBepxnocru Sorolcaram{3aropa AeficreurerbHo rlpoucxornT (rar yxe 6ulo cra3aHo panee).

Ho 3HaqurerbHoe )MenbrrreHue KoHrIeHTparIr.rH ero o6ycroueno (pororaral[TllqecKlrNl

pa3noxeHr.reM.

floqenr [opoxon A.B.:

Bonpoc: llonyueHnrre c pa3HbrMr.r Kr,rcJroraMu o6pasqsl c r1-$a^:ofi orJrr{qarorcfl pBMepaMI4

HaHorracruu. Kar Brr vroxere:ro o6rgcurarl?

Oreer: BUA cra6r.rnprgnp1noqefi KucJrorbr H cu.fia KLIcJIorbr olpeAersror cKopocrb

fr4Aponr{3a Tr.rTaHcolepxalqux npeKypcopoB, KoTopat, B cBolo oqepe,4b, oKa3bIBaeT BJII4flHI{e Ha

uop$onoruro v Mr.rKpocrpyKrypy o6pa:uon c HaHopa3MepHbIMr{ oKcI4AaMH rI{TaHa (IV).

tr4ueuno no3roMy 3aMeHa cepHoft Kr4cnorbr Ha a3orH).Io ilpI{BoAHT K rlonf{eHIlro o6pa-:qon c

q-Sa^:ofi c MeHbrrrr{Mu pa3MepaMr4 HaHoqacrurr\H c y3Kr,rM pac[peAeneHl{eM HX Iro pa3MepaM.



Boupoc: Orrnqarorcfl Jrur $ynr<quonzurumre cnoftcrBa sTlIX o6parqon?

Orser: @ororara,u4Tr4qecKue ceoficrea B peaKrlr4r.r pa3noxeHr4r 4raSenoroua3ona B

lpr{cyTcTBr.rH MoHo.4r,rcrepcHbrx o6pa:qon c q-$a:ofi Jryqlre, rreM B rrpucyTcTBr4rr

noJrrrAr,rcrepcHbrx o6pa:qon c q -$a:oft .

C.u.c. .llanroruesqcuft B.lI.:
Boupoc: Cxomrco o6pa.:qa Bu 6panu Anr orpeAeJreHrm ero yAeJrbHofi uoeepxuocru?

Orner: Tar rax An.rr KoppeKTHoro orrpeAeneHpr{ yAsnbHofi noeepxHocrr4 cpaBHrrrenbHbrM
MeroAoM Hr.r3KoreMrreparypnofi cop6quefi a3ora neo6xoAuuo, vroOrr o6qas nnorlaAb o6pa:qa

cocraBJrfJra 40 Nrz ra 6oree, Mhr r{crroJrb3oBaJrr,{ 8 rpa:rru o6pasqa. Ho urr raK}Ke oflpeAen-snpr
yAeJrbH).ro rroBepxHocm o6pa:uoB sKcnpeccHbrM MeroAou B3T, fAe Aocraroqno 0.5 rpaMMa

o6pa:qa.

IIpo$. Illauupo E.lI.:
Bonpoc: Kaxue paAr.rKanbr o6pa:yrorc{ Ha rroBepxrrocrrr $ororararl{3aropa B npoqecce

(fororara,u,rrr,rqecKofo pa3noxeHr4r opfaHr4qecKrrx 3arprt{3Hl4Te:reft? Kar<HM MeroroM Brr ux

onpe4e:rxru?
Orner: flol AeficrBr4eM r{3nyqeurEa (Y@- tu6o nuguvroro) reHepl,Ip}torct Hocl,Irewr 3apflaa,

Koropbre npu nsa[NfoAeftcrBrru c eoAoft u KrrcnopoAoM o6pasyror Ha IIoBepxHocrH

$ororaralu3aropa aKTr4BHbre $oprr,ru Kr4cnopoAa (rrEgprorcra4nbre paArlKtulbr, repoKcHAHbIe,

HaAnepoKctrAHbre r,r r.r.), cnoco6nue pirnoxr.rrb opraHuqecKoe coeAl,IHenue. I4x o6pa":onauue

Mbr rroATBepxAanu MeToAoM xeMr.rJrroMrrHecrleHrlr{u c rrpHMeHeHI{eM JIIOMHHOJIa.

Aoqeur Kpsuon A.B.:
Bonpoc: Kar Bsr o6r.flcuure rpr{cyrcrBne v B crpyKTypax, H Ha rloBepxHocrl,I HaHoqacrl{rl

r1-Sa.:u rroHoB c pa3HbrM $opua;rrnuM 3aprAoM? 14 noueuy ux Her y aaaraza?

Oreer: Pa:nra.{ue cBs3aHo c pa3HbrM coorHorrreHueu o6opnaHHbrx I,I 3aMrH}rrrrx cesgefi s

crpyKType r1-Sastr a aHurasa r{ c peaKrlktflv'vr oKlrcJrenrus-BoccraHoBIrennfl. Ha noBepxHocrr4

HaHOqacTuII.

Bonpoc: Karuu MeroroM 6uro onpeAeneHo coAep)Kanl4e rpynn OH na rloBepxHocrpl

nanoqacrHrl?
Orser: MeroAol.r penrrenoncrcofi $oroe,'rexrpoHnofi cneKTpocxorrvtur, 3ror MeroA

KoJrlaqecrBeugrrfi r4 KaqecrBennrrfi .

IIpu o6cyxaeHur{ c oqenrcofi rpeAcraBJrenHofi pra6orsr BbIcryrILrJrI{:

r.x.H., npo$. (DnraA B.P., A.x.n., rpo(b. [lanupo B.tr{., l.x.n., rpo(b. Ilecron C.M., A.x.H.,

ryo(b. Kanuq O.JL, A.x.s., rpo(b. Bpyx JI.f.
Bucryuarorqae Aurr4 rroJroxr.rreJrbHyro orIeHKy rlpeAcraBJlesHofi AlrcceprallnonHofi

pa6ore, Ho npeAnoxr.rJrr.r flpeAcraBum Saxrrauecrufi Marepuan B BLIIe ra6m.rq LIJII4 pr{cyHroB

Ars 6omrueft nau.sAHoerr4, a raKxe lpe.4craBr{rr (ec:rm uoxno) cBt3b $Iasnxo-xuMI,IqecKHX
xapaKTepr4crr,rK c rrapaMerpaMu csoficrn B Br4Ae :aezcuNrocreft.
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B 3aKrrotreHr4r4 cJroBo npe4ocraBneHo pyKoBoAHTenIo llrcceprarluoHHoft pa6orbl

npo$. Ky:tl,rnueeofi f.M., Koropa{ ro6raroAapuna co6paBultlxcfl 3a BHI{MaHI{e K pa6ore,

Bonpocbr r4 Kpurr4rrecKue 3aMeqatLtfl\ Koropbre 6yayr yqreHbl KaK Ha craftAax flpe3eHTarlrur

AoKnaAa fafiuanonoft A.A., TaK r4 B Br,rBoAax, npeAcraBJrer{Hbrx n anrope$epare r{ Ancceprarlr{H.

llo urorau o6cyx4ennr Ar4ccepraqrara <Hanopa3MepHble Hlr3KoreM[eparypHhre oKcr4Ahr

ruraua(IV) co crpyKTypaMra q-Sa:u H anara3a: cocraB, crpoeHl4e, $oroxararprrr{qecKr{e,
alcop6quoHHbre r{ auTr.rMr.rxpo6Hi,re ceoficrBa> [pr.rHsro c.IIeA]TouIee 3aKJIIorIeHHe:

lraccepraqus f aituauonofi Acrau Annaponnrr rBJrjflerct 3aKoHqeHHofi cauocrosremHofi

HayqHo-KBaru$uxaquonnofi pa6orofi, rleJrbro xoropofi rBrsercfl ortpeAeneHue cnequSuru

cocraBa pr crpoeHI,ts Hr,r3KoreMrreparypnoft nanopaslrepnoft 11-uo4u$uKarlur4 oKcr.rAa

rrarana(IV) r4 ycraHoBJreHr4e r4x ponrr B peanlr3aulru c;eoficrB KaK pe3ynbrar cpaBHeHHq c

Hr.r3KoTeMrrepaTypHbrM HaHopa3MepHbrM aHaTa3oM.

Amrya.irruocrr pa6orsr
YNe na [porflxeHr.rr.r MHofr{x AecflTrlnerrrfi x naHopa":N{epnblM AHoKcHAaM TI{TaHa o6parqeno

BHr{MaHHe B HayrrHbrx na6oparopyrnx Mupa rr rpor43BoAorBeHHbx crpyKTypilx. floeHrrreHHsIfi

rrHTepec K grHM o6rerrala craJr rrosBJrflTbcr IIocJIe o6napyNenux y HI4x nrrcoxoft

Sororaluru.{ecxoft aKTr4BHocrr4, ro3Bor.srourefi peanr{3oBarb npoqeccbl, pe3ynbraroM Koropbrx

qBJlqroTcf HeToKcrrqHbre npoAyKTbr.

Kar noxasaJrr,r MHoforrr,rcJreHHbre r4ccreAoBaHu.fl, HaHoprcMepnrrfi TiOz co crpyrcrypoft

aHariBa c npaKTr.rqecrofi roqrra 3peHr4.f, 6onee npe.4norrrrreJleH cperu 72-ru ero rloJulMop$oe

r{3-3a rrporBJreHur 6olee BbrcoKlrx flapaMerpos csoftcrn rro cpaBHeHI,IIo c ApyrHMH IrIHpoKo

pr3BecrHbrMr{ uo4ra$rarcaqtrsv'r4 co crpyKrypaMr.r pyrr{na v 6pyxrara. Auara: o6raAaer

$ororaranurnqeci<ofi aKTr4BHocmro s YO-qacrr.r coJrHerrFroro cBera, xapaKTepl43yercfi nucoxoft

xIaMHLIecKoit qa6ult'Hocrblo, Hugroii crol4Mocrbro, ornocl{TeJlbHo HeroKcl{qen I4 B cBs3ll c

3THM nepcnerTlrBeH AIl.fr co3AaHH.r coJrHeqHbrx Solos:reueHron v $otoxararl,BaropoB,
aKTr{BHbrx s nflAuN{oft o6racru crreKTpa, u agcop6eHron. Kpoue roro, oH HaxoAI{T npLIMeHeHI4e

B Mr,rxpo3neKTpoHr4Ke, Saplraxo.nornu (cor4aur{e JreKapcrBeHHbrx cpeAcrB HoBoro rIoKoJIeHHfl, B
r{acrHocrr{, n o6racru oHKoJrofr4rl), anrurrrrarpo6noit Tepalrl{H 14 rlp.

CunresupoBaHHa;{ roJrbKo B HaHopa3MepHoM Br{Ae q-Mo4ra(pNr<aqux oKcr.IAa rurana(IV) no

a.qcop6qproHHhrM ceoficrnaN.{ 3naqraTerbHo rrpeBocxoArlT HaHopasrvrepnrrfi aHara3, roropstfi

rroflBJrflercfl Ha cneAyroruefi craAraw cvtrTe3a, I,r [poqBnser SoroxaraJILITHrIecKyIo aKTIrBHocrb B

rrrr4poKoM r4HTepBane pH: npu 3Harreuurx pH>7 cKopocrrb peaKIII{h pa3noxeHllfi opfaHuqecKr4x

rpacurerefi rroA AeftcrsueN,{ Y(D-o6lyueurar Ha ropflAoK Bbrrrre, ro cpaBHeHr4ro c

$ororara;rr43aropaMr{ Ha ocHoBe Apyrrlx norul,rop$rx ALIoKcI4.[a rvffana. Heo6xoAnrrro

orMerprrb, uro <q-TiO2)) Jrurrrb $opuyna, pealrnmft cocraB ee HeIr3BecreII, a crpoeHlle Jrr4rrrb

npeArronafaerc.r{. B cns:u c reM, uro (fynxqproHaJrbnble xapaKTep[crLIKI4 mo6oro BelrlecrBa

3aBucflT or cocraBa (n urupoxou cusrcle) r{ crpyKTyprr (rpacra"iuu.recrofi, MlrKpocrpyxTypbl,

elerrponnofi), Korophre AnA HaHoKpr.rcrarTJrr,rqecKlax o6remoe B suaqure,'IrHofi crerleHl4

orrpeAenrrcTcr ycnoBlrgMrr crrHTe3a, ycraHoBJreHrre $yn4anaenra-uluofi cB.fl3r,r cocraB - crpoeHr4e

(pa:uepuocrb-caMooprauu:aqur) - ycnoBu{ [onyrreHus ceoficrsa c 4zurrnefiunIu

HarrpaBneHHbrM co3AaHr.reM Marepvuru c rpe6yerrabrMr4 rapaMerpaMll B Hacrotruee BpeMt Ans

11 -nao4nQnKarIHI{ He rrpeAcraB rrfrer c fl, Bo3MoxHbIM.



Hayvnar HoBrr3Ha pa6orsr cocrorlT B cneAyrouleM:

B pe:ynsrare rpoBeAeHuoft pa6orsr BrrepBbre:

1. Ycratroeresu o6racru cyrqecrBotsaHr,rq HaHopa3Mepnoft q-$asbr B 3aBr,rcrdMoorr,r or
TeMneparypbr r{ AJrr4TeJrbHocrr4 rr,rAporrn3a, Bnpla cla6u::l.usupyroIqeft KracJrorbr r4 MoJrbHoro
coorHorrreHr.rr Kr4cnora:Tilv B peaKqr{ouuoft cuecu, a 'raKx(e [peAenbr ee ycrofiur4Bocrr,r B
KO OpAr.rHaTaX TeMrrepaTypa oTxHra - [poAonx{r4TeJrbHocrb oT}CHf o.

2. Onpe4eneHhr cocraBbr [oBepxHocrr4 HaHoqacruq, o6pasrloB c 11-Sa":ofi u calrofi 11-$asrr,

rrpeAnoxeHo ee crpoenr4e, irafi4euo (KarcynupoBaHr4eD r1-$a:u B HaHorracrr.rqax ama;ra3a,

BburBJreHo BrprsHr4e reMneparypbl, AJIHTeJIbHocrr.I fr,IAponr,r3a H oTXHra Ha coorHorrreHr4e

anara": : 11 -(f a:a n o6pa:4ax.

3. floHa:asa Bo3MoxHocrb npr,rMeHeHr4fl HaHopa3Mepnoft q-Qa:u B KaqecrBe

aHTr.rMrrKpo6noro afeHTa B orHorrrenrar.r 6arrepuit Staplrylococcus aureus, Staphylococcus

epidermidis u Bacillus antracoides (u renanore), rar $oroxariull43aropa Anfl pa3noxenl{rr

peirnbHbrx opraHuqecKr4x 3arpr3srarereft (du$euorcoHa3oJt) muatuemoKcau) uog Aeftcrnuelt Y(D-

H3nf{eHr4s u a4cop6enra AJu rd3BJreqeHur aHr4oHoB P(V), As(V), Se(VI) LI3 BoAHrIX cpeA.

4. Iloryueuu o6pa^:qrr c Aorrr4poBausofi ilepexorHbrMr4 MeraJIJIanru (Vau, Ni2*, Fe3n, Ag*)

q-rfa^:oft, nposBnsrorqne $ororaraJrr{TurrecKrae cnoficrBa noA 4eftcrnnerr,r BI4ALIMoTo cBera B

peaKrlr{n $oroorucreuur $yHru\una du$euorcouaso]ta.

5. CuuresupoBaHbr HaHoKoMno3r,rrbr Ha ocHoBe aJrroMocLIJII,IKarHbrx IIeonI{ToB (BETA, Y,

MOR u ZSM-5 c pa3HbrM rleoJrr4rHbrM no4yneru) c Aorrr{poBaHHbIMLI [epexoIHhIMLI MeraJIJIaMI4

(M:Va+, Ni2*, Ag*) aHara3oM ra q-Sasofi c $ororalaJrrrrr4r{ecKr4Mr.r, aAcop6quoHur'uvrn u

aHTr.rMlrKpo6nrrura criHeprerl4rrecKr{Mrlr ceofi creaN{Ia.

Ilparcrlrvecrcan 3rraqrrMocrb pa6orrr. flo pe3y"rrbraraM AncceprallproHnofi pa6oru

noJryqeHo 2 natona Ha u:o6pereHr4e rro noJrfreurarc' o6pa.slloB c q-rr,ro4I'rSuraIlHefi r<ax

HoMraHiIJrbHo .rlrcrofi, TaK H Aorll4poBaHuoft saHaAHeM, r{ 3 cnlrAererbcrBa o rocyAapcrsenHoft

perucrparlnr{ [porpaMM AJrr 3BM. Cuure:upoBanHbre HaHoKoMno3IdrbI c oKcLIAaMH rraraHa(IV)

Moryr cnyxlrrb ocnonofi Anr HoBbrx $oroxara,ru3aropoB pa3JloxeHut peanbHbD( opraHHrIecKLIX

3arp.rr3Hrrrerefi no4 4eficrnr.reu Y@- u Br.rAr,rMoro r,r3r)/qeHl{.s r.r a4cop6eHToB An.fl oqr{crKl4

BorHbrx cr{creM orpanur{eHnoro o6reMa or LroHoB P(V), As(V), So(VI) (uarpnqa qeoruru),

aHTr.rMr4Kpo6urx npenaparon (rrnarpuqbr ueoJrr,rrbr r.r noJrr.{crllponbHhle rrar.rxpoc$epu) n uonrx

MareprranoB c ynyqmeHHbrMr,r 4e$opnaaquoHHo-flpotlHoorHblMll xapaKTepucrI,IKaMH (naarpuua

6yra4uen-rurrpr{nbHobrfi xayuyr). OrAe.nrnsre fJraBbr Ar{cceprauuonnofi pa6oru I4clonb3yK)Tc.s

B Kypcax rexrlufi <lu$paxqrroHHbre MeroAbr r4ccne,4oBaHuqD H <Kpracrar:roxl{Ml4s), a

pe3ynbrarbr r.r3yqeHufl q - $ assr Moryr paccMarpr,rBarbcfl KaK cflpaBoqHble.

Coornercrnue Alrcceprarlurl rpe6onanunu, ycraIroBJreHHbIM rI. 14 flo;roxeur.rs o

[pucyxAeHurr yqenr,rx crenenefi

.{uccepraqnfl. 14 anropeQepar rrporunla Ha HaJrr,rqr{e HerrpaBoMepHbrx 3aHMcrBoBaHIafi e

cr{creMe <<PyxoHrexcr>>.

Oqenxa opprrr.rHanbHocrrl :

,{raccepraqus - 93.1 o/o

AnropeQepar - 94.4 %



Jllr.rnoe yqacrue co[cKarertil
BxnaA aBropa B AHcceprarlr4oHuyro pa6ory cocror.rrr B HerIocpeAcrBeHHoM yqacrl4l4 B

[ocraHoBKe uerefi 14 3ag.aq r{coneAoBaHr4.rr, [poBeAeHr4rlr cr,rHTe3a H xapaKTepn3arlrrr,r Bcex
o6pa^:qon, o6o6rqeurau pe3ynbraroB r4ccJre4onanufi, B r{arrr4caHuu ctateit u [peAcraBJreHun

AoKnaAoB ua xoutpepeHrlHsx.

Creuenr AocroBepnocrrr pe3yJrr,TaroB rrpoBeAeHHr,DK rrccJreAoean[fi

[ocronepnocm pe3ynbraroe o6ecneqeHa [on]rreHlreM 6onee 300 o6pa:qon,

r,rcnoJrb3oBaHr,reM KoMnneKca coBpeMeHHbrx MeroAoB Ar4arHocrr4Kr{, oqesxofi norperrrHocrr.r
uaruepeuufi 14 pacqeroB, Boclporr3BoAr,rMocrbro v oaMocorJlacoBaHuocrblo pe3ynbraroB

3Kcrrepr,rMeHToB.

flo,rnora u3Jro]xenr{fl Marepr{aJroB Ar.rcceprarlnr{
OcHosHHe Hayr{Hbre pe3ynbrarbr, [onyqeHHbre no rrloraM BbIIIoJIHeHHfl Al{ccepralluounoft

pa6oru, orpa)KeHbr e 13 crarlrx B Me)r(AyHapoAHbrx lr poccuftcKllx xypHanax) Lr3 uux 12

BXoAflr B nepeqeHr BAK, 10 crarefi - n 6ary Scopus vr 7 - n Web of Science. Pe:ymrarrr
pa6oru nporunr arpo6aquro Ha ncepocczficrcux rr Me)KAyHapoAHbrx rou$epenqurx,

ony6ruaroeauo 7 AoKnaroB B Br{Ae re3ucoB.

Pa6ora BhrrrorrHeHa npr4 rroAAepxKe rpaHroe POOLI (upoercrrt i\b10-03-00160a, Ns 13-03-

00367 ra Ns 15-03-01289), Oq|I (roc. rourpanrn Jrlb 14.837.21.1621, J\ll2208.1007999.13.005)

u rocKouTpaKTar,rrd MuHucrepcrna o6pa:onauur ut HayKI,I Poccuftcxofi Oe4epauuu
(Cornanreurae J\! 4.145.2014/K ra Nb 4.1069.2017nl{}

Ilolyueua MeAanb Poccuftcrofi araAerr,ruH HayK sa trla6ory <Paspa6oma ynl4BepcaJrbuoro

Mareprrilna c tforoxaralrr,rrr.rqecKr,rMrr H a4cop6quoHHbIMLI ceoficreaN,Ill Ha ocHoBe

HaHopirMepHbrx uo4u$uxaqrafi Ar{oKcprAa rr{raHo) (2015 r.) vr 3onorat MeAanb XIX

Mocrconcroro MexryHapoAHoro caJroHa u:o6pereuufi n I4HHoBaIIHoHHbrx rexnorornft

<Apxurr,re4-2016> sa paspa6orry <Mareprranbr Ha ocHoBe IIeonLIToB c $ynxqlroHulJlbHblMl4
HaHoqacrr.ruaMr4 oKcr{,4oB rlrrana(IV) c $ororaraJII4TI4rIecKLIMH, a4cop6qnoHHblMl{ r4
6arrepuquAHbrMu csoficreaN4u> (20 1 6 r.).

Hayunan cleqrraJrr,Hocrb

{uccepraur{oHHar pa6ora fafiuanoeofi A.A. coor.BercrByer nacnopry cneul4arrbHocrr4

02.00.04 - OuguqecKar xr4Mr{r B coorBercrBr{rr c SoprvrynxpoM cneqflanbHocru s o6racru

r4ccneAoBaHnfi no n. I (3rcnepr4MeHTanbHoe olpeAeneHpre u pacrrer rrapaMerpoB crpoeHr4s

MoireKyn r{ rpocrpaHcrnennofi crpyKTypbr neqecru), n. .3 (OnpeAeneHue repMoAI{HurM[qecKI4x
xapaKTepucrrrK npoueccoB Ha rroBepxnocru, ycraHoBneuue 3aKonoMepHocrefi agcop6qvtr Ha

rpaHarle pa3Aena S* " $opuuponalvs, aKTvrBubrx rlemrpoB Ha raKr.rx noBepxHocrrx), u. 9
(3:reuenrapnrre peaKrlur,r c f{acrr4eM aKTr{BHbrx ua,crurl), r. 10 (Cnxsr peaxquonHofr

croco6Hocrr.r peareHToB c r4x crpoeHlreM 14 ycnoBuflMr4 o,cyruecrBJreHl4fl xI{MI,IqecKofi pearquu)

ra n. 11 ((Du:raxo-xrrMr4qecKr4e ocHoBbr irpoqeccoB xr{Ml4tlecKofi rexuororuu).

Orlenrca Arrcceprarluonnofi pa6orrr

,{uccepraqnonnafl. pa6ora coorBercrByer rpe6onannru rr.rl. 9, 14 flonoxenus o
lpucyxAeHr4r4 ) {eHbrx crenenefi llpanulemcrsa Poccuft,crofi Oe.qepaqnn pI f,Brsercs HayrrHo-
rcna:urSr,rrcaqrzonnofi pa6oroft, n xoropofi npercraBneHr'I pe3ynbrarbl cI{HTe3a, .e{arHocrLIKH
cocraBa, arpoenLrfl (o6rerr,ra r4 rroBepxnocrv) Lr Lr3yqelr4t cBofcrB HoMI4HiuIbHo tll4crof 14

4onrEponaunofi rrepexolHbrr\rn MeraJrraMr{ q-uo4ra$rar(alluu, a raKxe KoMrro3rdroB c ee
7



AHTIIM

<Hanopa:laepHbre Hpr3KoreMrreparypHbre oKcr.r.{br uaraua(IV) co crpyxrypaMr.r

r-0a3 anura3a: cocraB, crpoeHr.re, $oroxaralr{Tr.rtrecKr,re, agcop6qnonHbre u
ue cnoftclnu fafiuasosofi A.A. peKoMeHAyercs K 3arrlr{Te Ha cor4cKanne yreHofi

CTETIEH KaHAI4Aara x4MuqecKllx HayK rro clerlr4ilJrbHocrlr 02.00.04 - @rasuqecKaf, xr4Mr.rt
(xunau r4e HayKr.r).

xa(pe4ppr Suuaxn lI xlp{IEn MarepraanoB r4MeHr.r fiora4rraHa E.A. OraguKo-TexHoJror]rqecKoro
uucrur|.ra (MI4P3A - f occuft crnfi rexnoloruqecrr4fi I'nunepcrarer)

IlpnpyrcmoBaJlo Ha $aceAaHuu24.rer. Pesynbrarhr roJrocoBaHr.rr: (3a>) - 24 uen., (nporrrB)) -

Her, (<Be3AepxaJrocb) - F€r, nporoKon Nb 2 or <<5>> cenrq6pn 2018 r.

3ane4yprqufi xa(pe4pofi (pu:nvecxofi xr.rMprr{

B.P. (Dnul

C.B. PesHnrreHKo

3aseayioqrfi raSeapdft $rasraru u xnMr.rlr
Marepr4groB r{MeHrl,{orip4xraHa 8.A.,

AOKTOp rexHr4qecKr4x H4yK, AorIeHT 
(


