
OT3bIB

Ha Arrcceprallurc faftHanosofi Acuu AnrapoeHrr

crrrequ€IJrbHbrMr4 SyurcqrarMrl, B KaqecrBe 6a:onoro 3JIeMeHTa Koropblx rlpeAnaraero.g

oQnquamHoro onrroHeHTa

<<,HaHopa:MepHbre Hr{3KoreMneparypHbre oKcr{Abr rI4raHa(IV) co crpyKrypavru q-Sa:u

ut anara3a: cocraB, crpoeHrle, QororarururLrtecKl{e, aAcop6quoHHbre u

a.HTr4Mr4Kpo6srre cnoficrea>>, [peAcraBneHHyro Ha coI4cKaHI4e yueuofi crerreur4

K:aHAr{Aara xr4Mr4qecKr4x HayK rro clerlr4aJrbHocrrr 02.00.04 - Qz:zuecKaflxvrMkrfr.

[raccepraqus cBr3ana a eaxHofi npo6nevrofi cosgannt HoBbIX MarepranoB co

00JIbruofo

rzrcnoJrb3oBarb HeAaBHo orKpbrryro HoByro 6*y Ha ocHoBe oKcr{Aa ruraHa(IV) - ra.r

Ha3brBaeMyro HaHopa3MepHyro q-Qa3y. ,{uorcra4 Turana B pa3nrqHblx MoAuQuraqu-ax

r4 Marepr{urJrbr Ha ero ocHoBe B Hacrorrqee BpeM-rr ilpl4BneKaror Oorsruoe BHI,IMaHI4Ie

nayuuofi o6ruecrseHHocrr{, TaK KaK [onyqaeMbre Marepl4€ulbl Moryr npl4MeH.rrrbcs Ka.K

rrr4rMeHTbr, eS$errr4BHbre So'rorarann3aropbr, a4cop6eurbr, aHTuvrurcpo6uble afeHTE,r,

3rJr€MeHTbr QOrOnOnrrar4Kr4 H Mr{KposneKTpoHr{Kr4. n-oa:a yxe [oKa3aJra ce6x c

rroJroxrr,rrenrnofr cropoHbr - ee SoroKararrr4Tr{rrecKa-rl aKTLIBHocrb B ynbrpa$noneroBoM

Alaana3oHe, a raK)r(e aAco6qnoHHaf cnoco6uocrr rro orHoIrIeH]Iro K coeAuHeHu-trM

rIeKoTophIX 3JIeMeHTOB OKa3aJIaCb BbIIrIe, rreM y AHaT&3a. Buecre c 3THM, cocTaB I4

c)TpyKTypa r1-Sa:u rroKa errle AocroBepHo He orlpeAeJreHbl, a ee QynKIIuoHzuIbHb.te

osoficrsa r{ccneAoBanrr SparueHTapHo. lloeronay Hacrotlqa.a pa6ora, HanpaBneHH€tt Eta

flonyr{eHue HoBbrx zuarruit o6 yonoBrrrx o6pa:onaHux vr npl4poAe q-Qa:rr 14 ee

(pyHrrluoH€urbHblx csofi creax, .f, BJIf, erct BecbMa arcrya.trnofi .

B csoeft pa6ore aBTop rrocraBr4Jr lr peruun ptA norllqecKl4 colJIacoBaHHhIX 3a4arr,

cBf3aHHbIX c cLIHre3oM o6pa:qon, coAepxalqax n-Sasy, I4x u4euruSvraUuejfi,

BcecroponHefi xapaKTepr4sarluefr 14 r{ccneAoBaHneM npaKTHqecKI,I rloJle3Hbttx

rpyurquoHaJrbHbrx croficrn, TaKHX KaK SororaralllTlrrlecKl4e, a4cop6quoHHble kr

aHTr4Mr{Kpo6sue. B upoqecce BbrrroJrHeHut I{ccneAoBaHr4A aBTop rnanuQnqnpoBaHHo

rrpr4MeHf,n rroAxoAbr H MeroAoJroruro, ucnonb3yeMylo B coBpeMeHuofi Susprqecrofi

)il4Mr,ru. Cyrr1ecreeHublM Sarroponr I4ccneAoBalrrlas. 6rrlo npuvleHeHue

rcorlFrecrBa (6onee AecsrKa) 83alrMoAononHflroIrIIlx I{HcrpyMeHTanbHbD(Susurco-

)il{Mr4rrecKr4x MeroAoB Am xapaKTepvrca\vrr4 o6pa:qon. Bce gro rIo3BoJIHJIo aBTopy

paspa6oraru sS$eKTr4BHbre MeroAbr nonyr{eHnr o6pa:qoB c BbIcoKI{M coAepxaHlaeM l-



dla:u, oqeprl4Tb o6racm [apaMerpoB oKcnepr4MeHra, B Koropbrx o6ipasyerc,fl ora Sa:*,

onpeAeJIHTb cocraB "r1-Sasrr, cprHTe3r4poBarb coorBercrByrorrlue HaHoMarepr4€rJrbr rt

ntaAexHo tlpoBecrla cpaBHr4TenbHyrc xapaKTepHcruKy SynrqllclH€rJrbHhrx csoficle

Nrarepr4anoB, coAepxarqux n-$asy H anara3.

fzccep:raqux rr3Jro)KeHa Ha I29 crpaHr{qax, BKJrroqaer BBeAeHr,re,rparrcnfi

5-ro),n:Hreparypnufi o6eop, oKcnepxMeHTiurbHyro qacrb, rplr rJraBbr (c 3-iI

IttocBflIrIeHHbIe pe3ynbraraM kt ux o6cyN4euuro, BbrBoAbr 14 crrr{coK JruTeparypEr,

Hacrrr4rbrBarorqrafi 141 ccunxy. Cogepxur 68 pLrcyHKoB u24 ra6tr4ubr.

Bo BBeAeHI/tH o6ocnoeaHa aKTyaJrbHocrb pa6oru, c$opvrynnpoBaHhr rlenb kj

3AAAqI1 OTMerreHa HOBH3Ha 14 [paKTUrreCKat 3HarII,IMOCTb, rIpI4Be.qeHbI fIOJIO]KeHVriq.,

BIbIHOCHMbIE HA 3AIUHTY.

B nlrreparypHoM o6sope KparKo paccMorpeHhr r{3BecrHbre noluuop$uue

Ito4uQuragr4 AHoKcIdAa rI{TaHa, MeroAbr nonyqeHr4fl u ceoficrna q-Sa:u. C4elarnu

BibIBOAbI O Hiurr4qr{r,r BeCbMa CryAUOfi UHsOpVraqkrVr O COCTaBe r,r CTpOeHura r1-sa:rr z

elrle MeHbIIIero o6reua ran0op,lyrgulru o Marepl{€ilax:g'a ee ocHoBe.

rroApooHo orrr4caHbr MeTo,{br

.nluHaMur{ecKoe cBeTopacce.f, HI{e,

AHafHocrr,rKr4 o6pasqoe,

guQparqr4ro peHrreHoBcKr4x

B srcnepl,IMeHTaJrbHoft .racrr4 orrr4caH cHHTe3 o6pasqoe c r1-Sasoft u artata3or\l,

a.6cop6quoHHylo crleKrpocKorruro, MeroA auQQepeHrlupyroqero pacrBopeHur, Iili,

triP, penmeno$oro3neKrpoHHyro u oJreKTpoHHyro crreKrpocKorrr{ro, 4uS$epeHrlr{arbHo-

cKaHnpyroqyrc KaJroMerpraro, 3fIP, oneKTpoHHyro rvruKpocKorrr4ro c

peHTfeHocneKTp€LJIbHbrM Mr4KpoaHanr{3oM, MeToA r.r3MepeHHfl yAenbFrofr nonepxHocTr4.

B rnane 3 npune4eHhr pe3yJrbrarbr r4ccneAoBalr4fl o6racrv cyqecrBoBanufl Tl-

dla:rr, B3arrMocBq3b Mr4KpocrpyKTypbr nonyqaeMhrx o6pa:qon c yonoBHsMH cr,rHTe3il,

{lororararr{rlrqecKue, a6copdqnoHHbre vr aHTrrMrlKpo6Hrre csoficrna o6pa:qon. JB

rraee 4 orrr{caHbr pe3yJrbrarbr arrecrarl4vr r4 u3yqeHul $ynrquoHaJrbHbrx ceoftcle

cr6pasqon aHara3a H r1-Sa:u, Ao[r4poBaHHbrx [epexoAHbrMpr Mer?urJraMra. B rrtaee 5

C:OOPAHbI CBEAEHLI.q O NOIYI{CHHbIX HAHOKOMIIO3I{TAX, COAEPXAilII4X AOIII4POBAHHb]LC

[epexoAHbrM MeraJrJroM HaHorracrul{bl oKcI4AoB 'tkrraHa B Marpl4t{Hrtx Sa:ax qeoJrHTo]B,

rronucrrrporra, 6yraAr4eH-Hr{Tp?rJrbHoro KayqyKa. B pas4ene <<Brrno,{br>> ilpeAcraBJreH.bl

Ko',ropbre BKrroqurrl4

ryvefi, peHTreHoBcKyo

ocHoBHbre pe3ynbTaTbr rr BbrBoAbr rro paooTe.



Pa6ora I4Meer BbrpaxeHHbre sJreMeHTbr HoBI{3HbI. YcratroereHH fpaHr4rlrir

rrapaMerpoB cLrHTe3a, B Koropbrx o6pasyercx rl-Qasa, a raKx{e ee repMl4rlecKat

ycrofiuraeocrb. Onpe4eneHbr cocranrr SopvrupyeMbrx uHoroSa-:Hbrx qacrurJ Lr cocraB

cauofi q-Qa:rt, BbrcKa3aHa frlrlore3a o ee cTpoeHr4H.

Lr aqcop6qnoHHbre

0xaparrepr43oBaHlbl

aHTLrMHKpo6Hue, Qororaranr.rrr{qecKrle
V F

CBOIIICTBa OOpa3qOB,

coAepxralqrax r1-Sa:y, B cpaBr{eHur4 c aHara3ola. lloryveHn o6pasrlbr, coAepmarrlrle n-

$asy, AorII4poBaHHyro [epexo.qHbrMr4 MeraJTJraMn, rrpoflBnrrorque $clroKaraJrr4Tnr{ecKne

ceoftcrea rrpu nos4eficrnrara oneKTpoMarHlrrHoro H3nyrleHllrr Br4Jtrr4Moro Ar4arr€]3on:a

Anr.rH BoJrH B peaKrlr4lr oKr4cJreHH.rr QyHrraqra4a graoeuorcoHa3oJril. CuHresupoBaHlbr

HaHoKoMrro3r4Tbr q-Sa:sr kr aHara3a c rleoJruraMr4, Koropbre o6.naAaror BbrcoKr4Mr4

SynrqraoHaJrbHbrMu rrapaMerpaMr,r. Oco6o cneAyer orMernTb oqeHb BbrcoKylo

SoroxaranuTuqecKyro aKTr{BHocrb B BT4AHMoM cBere, Ha rropqAoK rrpeBbrrxaronlyro

T'aKOByrO B OOpZBTIaX, COAepntUlUIUX TOJTbKO HaHopasMepHhre OKCr4Abr TWTaHA.

Pesymrarrr pa6oru r,rMeror 6olrruoe HayrrHoe LI [paKT[qecKoe 3HarreHrre.

Pa:pa6oraHbr MeroAr{KH cr4HTe3a o6pasqon c 6onrruzM coAepxaHr4eM Henefr4posaHHofi

kr nerr4poBauuoft r1-Sa:u, 3arrlnrr{eHHbrx rrareHTaMr{ P@. Pa:pa6oranrr MeroArrKr4

c)r.IHTe3a HaHOKOMTTO3T,ITOB, C0AepX(arqI4X rIaCTI4IIbr r1-sa^abl. Yrca^3anHrre Marepl4anrbl

MOfyT r4crroJrb3oBaTbcfl Anfl pa3noxeHl4{ ToKcI4rIHbrx opfaHrrrlecKl&( [pI4MeceI4 B Bo.n[e

rrocpeAcrBoM Qoror<ara:usa Ha BlrArlMoM lr3ryrreHun, B Kar{ecrBe a4cop6eHrc,r

ooeAuHeHrafr QocQopa, MbrrubflKa!r ceJreHa, B KaqecrBe aHTLIMrrxpoCiHrrx npelaparoB, a

n.oMrro3HTbr c oyTaAHeH-HHTpr4JrbHbrM KarryKoM - KaK MaTepLIaJIbI c rIoBbIIrIeHHoI4

flporlHocTblo.

Buecre c reM, x pa6ore HMerorc-s 3aMeqaHut, Koropbre rrroc.ar B ocHoBHoM

Itr4cKyccnoHsrrfi HnH peKoMeH 4arenrHufi xapaKrep.

1). B Ar4cceprarlr4r4 AeranrHo o6cyxAarorc.fl u cpaBHurBarorc.fl csoficrsa KoHKperHb]:x

oHHTe3I{pOBaHHbrX MaTepr4aJrOB, OAHaKO He npr4BeAeHbl TOTIHbIe yCJIOBI4S CHHTe3a sTLliX

AlarepuaJroe. llogroMy He BcelrAa rroHflTHo, rrotleMy o6pasqu o,{Horro ruila orJll4r{arore,x

or o6pasqoB Apyroro rulra.

2\). Ha c. 29 e raSlraqe 3 (cnocra) yrnepxcAaerc.f,, rrro pa3Mep o6na.crefi rorepeHrHoro

pacceflHua (OKP) 14 BeJrr4rrrlrHa MlrKpoHarp.f,xeHuiraacruq r1-Sa:u onpeAeneHa ilo

oAHoMy 4uQpar<quoHHoMy orpaxeHr4ro 001. Ase BeJIIarrHHbI ur o4nofi (urupuHsI IrHIca

Ha norynrrcore) onpeAenulb He npeAcraB rrfl.ercs. Bo3MoxHhIM:. flonauuo ororo,



BeJILITIHHa OKP no AaHHoMy orpa)KeHHro coorBercrByer pa3Mepy qacrHrlbr roJrbKo B

CIAHOM HaIIpaBneHHkr - 3TO He O6CyX4aeTCt B TeKCTe, rrO3TOMy HrerrOH{THO, KaKOBrhr

pa3Mepbl rlacrpllrbr B Apyrl4x r{alpaBrreHnflx.14 e AouoJrHeHue - BeJr[quna OKP [orrrtl

croBrlaAaer c napaMerpoM Kpl4craJrnu.recrofi pe[rerKr{ B oroM HanpaBJrenuvt. VIs grolo

I\{oxer cJle.4oBarb, rITo n-0a3a - [pocro orreHb roHKar qacruqa, a He croucra$

crrpYKrYPa, KaK npeArronafaer aBTop.

3). C. 39. B o6cyxgeHuu Vfr{-cneKrpoB yKa3brBarorc.s rrorrochr rrpr4 1220 u 1385 cvr-1,

x:aK xapaKTepl43yloque SuavqecKr{ u xuMr{rrecKr4 rroBepxHocrHo a4cop6upoBaHHyro

BroAy. Ho xapar<TepHble rone6aHrar MoneKynbr BoAbr He AoJrlKHbr npr{cyrcrBoBarb B

srofi o6racru. CneAoeano 6rt yKa3arb, K KaKrlM MoAaM orHoc,rrcfr :'ru rroJrocbr. Eonee

loro, noJloca upz 1385 cvt-t ot'cyrcrByer Ha Bcex [pr4BeAeHHbrx c[e]KTpax.

4f). C. 64, ra1rtwla 8. He upuaeAeHa rrorperuHocrb orrpeAeneHur rrapaMerpos s.refiru.

Iieg ororo rpyAHo cyAHTb, 4eficrnzreJrbHo rru MeH.f,rorc-tr grrr napaMerpbr rrpz

5;). Ta6nuqu 8 kr 9. llto AaHHbrM peHrreHa6cop6qnonuoft crreKrpocKorrna

r{:oopAr4HarlzoHHoe rrlrcJro rHTaHa n q-Qase BcerAa 6rusKo K rlqrr{, TorAa KaK B aHara3e

dnugxo K 6. AaHHoe B TeKcre o6tscHeHue o HaJrvrqrrr4 narca.Hcnfi He Kax{erof,

y,6e4rarerbHbrM - cJrr4rrrKovr 6onrruofi upoqeHT BaKaHcufi. Eonee BelpotrHblM Bblrrr^4ur

rrpeArroJrolKeHHe, rrTo THTaH r4MeeT noHr{xeHHoe KoopAlrHail;LroHHoe rrHcro B

It o rrr4p o B a :r^uu rr4T aH c oAepx aulux Q a"r rr ep exoAH brM r{ M er€ur Jr aM v.

rpr4cr€LnJrra.recrofi perxerKe 11 -Sa:rr.

6). C. 40. He roHrrrHa Qpa:ra (... rroJrocy...

cB{3aHHofi c xncropoAoM oKor4Aa uaraua(IV)

c)aM aToM eo4opo,4a?

Brrcra:anHrre 3aMeqarrr4q He cHrlxaror o6qefi eHcorofi oueHKI,I pa6ou,r,

rrpeAcraBn.f,rorqefi co6ofi 3aKoHrreHHoe HayqHoe I4ccJIeAoBaHLIe. fl4elaHHble BbIBoAbI

rrayrrHo o6ocHonaHu Lr ilpeAcraBJrrror co6ofi o6o6uleune MHororII4cJIeHHbrtx

rrbrrroJrHeHHbrx 3KcrrepHMeHToB c KBaJru@uqzpoBaHHbIM rIpHMeHeHI4eM Ilenoro pfrr\a

eoBpeMeHHbrx r4HcrpyMeHTaJrbHbrx MeroAoB HccJIeAoBanvrs. Pesymraru pa6oru

rrpeAcraBJreHbr B 12 crarbflx., ouy6nuroBaHHbrx B MexAyHapoAEIbIX H poccuircxutx

BAK. Pa6ora rpouna aupo6aquro Ha

rcousepenrln.f,x. AeropeQ,epar AI,Icceprallutl4

)KypHanax, BXoA.rrqEX B nepeqeHb

Boepoccrlrficrux v MexqyH€rpoAHbrx

orHoc-f,T K rpyrl[e SO+'-, 6u4eHraruo

qepe3 BoAopoAHyro cBr3b". fAe 3Aeob

rlrroJrHe orpaKaer ee coAep)KaHne. MoxHo yrBepxqarb, rtro AI,IccelpraIII4oHHat pa6orra



11-Sa:u

MaTepr4€rJroB,

pa6ora OTBEqAET BCCM

[pI4CyXAeHLIfl,

n,err4poBansofr

rtoJIyqeHHbrx

ntpeAcraBJlter co6ofi 3aKoHrreHHya HayqHo-KBuurnQzraqzoHnyro pa6ory, n rcoropofi

p)erleHa 3aqa'rra cr{HTe3a o6pasqon c BhrcoKrrM coAep}KaHr4eM Henerr4posaHHofi u

14 npoAeMoHcrpr{poBaHbr rrepcrreKTuBHbre ceoftcrna

Koropble Moryr 6um ucrroJrb3oBaHbr B Kaqecrne

dl ororararl{3 aropo B, a4cop6eHToB u aurn6 aKTeprluurbHbrx [penap aroB.

IIo ceoefi

ArrccepTarlr4oHHat

<rlloroNeHns o

nayvHofr HoBrr3He, aKTyanbHocru vr upaKTrlqecrcoit 3Harrr4Mocrr4

nopsAKe yqeHbrx creueHefi>>, yrBepxAeHHolo

rpe6onauurflM, ycraHoBneHHbrM rr. 9

nocraHoBJreHr{eM llpanHrerbcrBa Pocczficxofi (Deleparlurl or 24 ceHrr6pr 2013 .r.

].lb 842 (c rasrvreneHurlMla noclaHoBrenvrfl,llpanurenbcrBa Poccuficroft @e4eparlr.rn or

2.I arryetrs 2016 r. Ns 335 <<O eHeceHLrH H3Meneuufr s lloroxeHI4e o npHcy)KAeHHTI

)'qeHbrx creueuefi>>), a ee aBTop fafiHaHosa Acus, AunapclnHa 3acnyxr4Baer

fipucyxAeuufl. yueuofi crerreHr{ lralaAu4ura xLrMI4qecKHX HayK Iro cnerdr{urJrbHocrt4

C)2.00.04 - QusuvecKa.rr xr{Mr4r.
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