




B ITOCJie,l],Hee BpeM51 BCe 6oJibWe pa6oT HanpaBJieHO Ha l1CCJ1e,l],OBam1e 

B03M0)KHbIX ,l],eHCTBHH HaHoqacnm, Ha OKpy)KaJOW:YJO cpe,[1,y 11 3,1],0pOBbe l.JeJlOBeKa. 

Ee3yCJI0BHO, cp11311qecK11e II XI1Ml1l.£eCKI1e CBOHCTBa HaHoqacTHU ,l],OJl)KHbl 6bITb 

TW:aTeJibHO npoaHaJll13I1p0BaHbl ,l],Jl51 KoppeKTHOH IIHTeprrpeTaUH11 pe3yJibTaTOB 

I10,l],06HbIX ,11CCJie,l],OBamIH. lby11eH11e OCHOBHbIX xapaKTepHCT11Kl1 HaH04aCTHU, B 

qaCTHOCTH HX pa3Mepa, cpopMbl , ITOBepXHOCTHOro 3ap51,[1,a H ITJIOW:a,l],II rroBepXHOCTH, 

rn,[1,pocp11J1bHOCTl1 11 napaMeTpOB pacTBOp11MOCTII 5IBJI51eTC5I He06XO,l],l1MbIM II Ba)KHbIM 

:nanoM ,l],JJ51 nonyqemrn Ha,l],e)KHbIX pe3yJJbTaToB 6110J1or114ecKHX TecTOB. TaK11M 

o6pa30M, 60JlblllOe BHHMaH11e ,l],0Jl)KHO 6bITb y,l],eJieHO B3al1MOCB5I3l1 Me)l(,l],Y CB0.HCTBaMl1 

HaHOl.JaCT11U 11 TOKC114HOCTblO. Ha cero,l],H51ll1Hl1H MOMeHT He06XO,l],11MO ycTpaHHTb 

npo6eJibI B 3HaHII51X 06 3KOJIOrH4eCKOH 6e3onaCHOCT11 HaHoqaCT11U, 06ycJ10BJleHHble 

npelIMyW:eCTBeHHO Y3KOHanpaBJ1eHHbIM paCCMOTpeHHeM BJ1l151HI151 TOJlbKO pa3Mepa 

HaHOl.JaCT11U Ha 11X TOKCIIl.JHOCTb. 

Eme 0,1],HO.H HOBOH 11 nepcneKTIIBHO.H 06J1aCTblO HayKH 51BJI5IeTC51 l1CI10Jlb30BaHI1e 

MeTO,l],OB MaTeMaTIIl.JeCKOro nporH031Ip0BaHl151 CBO.HCTB HaHOl.JaCT11U Ha OCHOBe 

B3al1MOCB5I3l1 «cTpyKTypa CBO.HCTBO». B pe3yJlbTaTe 6bICTporo nporpecca 

HaHoTeXHOJlOrHH H 3aMeTHOro OTCTaBaHH51 3KCnep11MeHTaJ1bHhlX IICCJle,l],OBaHl1.H 

TOKCH4HOCTI1 HaHOl.JaCTHU B03HHKaeT He06XO,l],11MOCTb nporH03I1pOBaHH51 HeraTHBHOro 

B03,l],e.HCTBl151 ttaHOYaCTHU MeTO,l],aMl1 KOMITbJOTepHoro MO,l],eJ111p0BaHI15I , OCH0Bbl8a51Cb Ha 

11X xapaKTep1ICTl1Kax. Ba)KHO OTMeTI1Tb, paCll1HpeH11e MeTO,l],08 KOMITbJOTepHoro 

MO,l],eJI11p0BaH1I51 ,l],JI51 HaH04aCTIIU 11MeeT CBOI1 oco6eHHOCTH II 5IBJI5IeTC5I HeTp11Bl1aJlbHO.H 

3a,l],al.Jei1. MaTeMaT11qecKoe rrpe,[1,cTaBJ1eH1Ie, rpa,[1,aum1 11 KJ1acc11q>1IKaU1I51 HaHoYaCT11U -

KJIJOl.JeBbie 3TaITbl B pa3pa60TKe MO,l],eJieH ,l],JI51 HaHOMaTep11aJIOB. 

CTpy1nypa pa60Tbl H OCHOBHble pe3yJihTaTbl 

,.n11ccepTau110HHa51 pa6oTa A6paMeHKO HaTaJIII11 Eop11COBHbl npe,[1,CTaBJieHa Ha 

124 CTpaHHuax, COCTOHT 113 BBe,l],eHH51, o63opa Jil1TepaTypbl, rJlaBbJ , ITOCB5IIUeHHOH 

OITHCaHHJO MaTep11aJ10B 11 MeTO,l],OB I1CCJie,l],OBamrn ( 3 KCnep11MeHTaJibHa51 4aCTb), 

pe3yJibTaTOB 11 IIX 06cy)I<,l],eH1151, 3aKJ1JOl.JeHII51 , BbIBO,l],OB, CI111CKa COKpaw:eHH.H 11 CITHCKa 

Jll1TepaTypbl , BKJIJOYaJOmero 156 Jll1TepaTypHblX IICT0l.JH11K0B. Pa6oTa l1JlJIJOCTp11poBaHa 

25 p1ICYHKaMl1 II 24 Ta6J111u,aMI1 . 

Bo BBe)],eHHH o60CH0BaHa aKTyaJibHOCTb IICCJie,l],OBaHI151, 1:leTKO onpe,[1,eJieHa 

uenh Hay11Horo 1Iccne,l],0BaH1I51 II ccpopMyn11p0BaHbI 3a,l],a1111 1ICCJ1e,l],0BaH1I5I, onpe,[1,eJieHa 

-



H0BH3Ha H npaKTH1:IeCKa51 3HaYHMOCTb nonyYeHHblX pe3yJihTaTOB, a TaIOKe o603HaYeHb] 

J111YHbJH BKJia)], 3BTOpa H )],OCTOBepHOCTb IlOJiyYeHHbIX pe3yJibTaTOB. TiocTaBJieHHbie 

)],HCCepTaHTOM 33)],3Yl1 ycneurno pewettbl. BblBO)],b] COOTBeTCTBYIOT IlOCTaBJieHHblM 

3a)],alJaM 11 OTpmKaI-OT nonyYeHHbie pe3yJibTaTbl l1CCJie)],OBaHl151. 

B .JJHTepaTypuoM o63ope (nepBaH rJiaBa) )],l1CCepTaHTOM pacCMOTpettb] 

oco6eHHOCTH nonyYeHI151, tta116011ee pacnpocTpatteHHbie MeTO)],bI 11cc11e)],0BaHH5I 

OCHOBHbIX CBOHCTB Hl{ 11 11X TOKCl1YHOCTH. 03HaKOMJieHHe C o63opoM JIHTepaTypbI 

Il03BOJI5IeT Bbl51Bl1Tb HaH6011ee 3HaYHMbJe H Tpe6yIOI1J,He BHHM3Hl151 HanpaBJieHl151 B 

0611aCTH ou,eHKH 11 nporH03Hp0BaHH5I TOKCHYHOCTH HaHOYaCTHIJ,. Tipe)],CTaBJieHHbIH B 

peu,eH3HpyeMOH KBaJIH<p11KaIJ,HOHHOH pa6oTe o63op JIHTepaTypbI, ec1111 npHH51Tb BO 

BHHMaH11e ero HHQ)OpMaIJ,HOHHYIO COCT3BJ151IOI1J,YIO, Il0CB5l1IJ,eHHYIO aHaJIH3Y IlOCJie)],HHX 

)],3HHblX no TOKCHYHOCTH H3HOYaCT11IJ,, KOHeYHO, 3aCJIY)Kl1BaeT 0)],06peHl151 - OH 

COCT3BJieH o6CT051TeJibHO, B HeM Il0)],po6uo ocsemeHbl BeCbMa tterrpOCTbJe BonpOCbJ, 

KacaIOm11ec51 cospeMeHHhIX npe,1],CTaB11ett11i1 o <paKTopax, onpe,1],eJI51IOWHX nose)],ettwe 

HaHOYaCTHIJ,. 

1-13 rrpHBe)],eHHOro o63opa JIJ.ffepaTypbI MO)KHO C)],eJiaTb 3aKJIIOYeHHe 06 

o60CH0BaHHOCTl1 BbI6opa o6beKT0B HCCJie)],oBaHirn, C KOTOpblMH np0BO)],l1J13Cb 

l1CCJie)],OBaTeJibCKa51 pa6oTa. XoYeTC51 BblCKa3aTb IlO)KeJiam1e O 6011ee )],eTaJibHOM 

on11caH11l1 B03MO)I<Hb1X MeTO)],OB MO)],e1111p0BaHl15I CBOHCTB HaHoYaCTl1IJ,. Bb16op MeTO)],a 

QSAR He BITOJIHe OYeBl1)],eH 113 rrp11Be)],eHHOro o63opa no MO)],eJ111p0BaHl1l0 CBOHCTB 

HaHOMaTep11aJIOB. 

B 3KCnepuMeHT3J1hHOH IJaCTH (BTOpaH rJJaBa) onHCaHbl OCHOBHbJe 

HCnOJib3yeMbie MeTO)],bI rronyYeHirn 11 l1CCJie)],OB3HH5I HaHOYaCTl1IJ, cepe6pa. TipHB0)],HTC51 

OilHCaHHe MeT0)],11K TeCTHpOBamrn TOKCWIHOCTH H3HOYaCTHIJ,. B pa6oTe 0Ill1C3Hb1 

IlO)],XO)],bI H MeTO)],bl, HCITOJih3yeMble )],1151 MO)],eJIHpOBaHl15l TOKCHYHOCT11 HaHOYaCTHU, 

rrpHB0)],l1TC5I CIIHCOK xapaKTepHCTHK HaHOYaCTl1IJ,, KOTOpbie paccMaTpl1BaJ1l1Cb np11 

IlOCTpOeHl1l1 rrporHOCTHYeCKHX MO)],eJieH. Om1caHbI MeTO.IJ:bI H napaMeTpbI .IJ:1151 ou,eHKH 

rrporHOCTHYeCKHX MO)],eJieii. 

B TpeTbeH rnaBe ).J,HCCepTau,uu, Il0CB5l1IJ,eHHOH H3JIO)KeHl1IO H o6cy)I<)],eHmO 

rroJiyYeHHbIX pe3yJIE,TaT0B, rrp11BO,IJ:HTC5l nepeYeHb noJiyYeHHbIX cycneH3l1H HaHOYaCTHU 

cepe6pa. ,Qanee aBTop paccMaTp1-rnaeT BJIH51HHe np11po,r:i:h1 cTa61111113ttpyIDmero arettTa Ha 

OCHOBHble xapaKTep11CTl1Kl1 HaHOYaCTHU. On11caHbI OCHOBHbJe xapaKTep11CTHKH 



HaH01-rncnni:, rrp11BO,IJ.5ITC5I ,IJ.aHHbie ITO TeCTI1pOBaHI1l0 KOMMepl._leCKI1X HaHOl._laCTI1U 

cepe6pa. Ifayl._leHhI CBOHCTBa HaHOI._IaCTJ1U 11 I1X 3<p<peKT B OTHOIIIeHI111 BhI6paHHOro Bl,I,IJ.a 

BO,IJ.HbIX opraHI13MOB. ,.nocTaTOl._lHO ,IJ.eTaJibHO 113yqeHO rr0Be,IJ.eH11e HaHOl._laCT11U B 

3KCrrep11MeHTaJibHbIX ycJIOBI15IX, l._lTO HeMaJIOBa)KHO ,IJ.J15I oueHKI1 I1X aKTl1BHOCTl1 B 

OTHOIIIeHl1I1 ' 611onor11qeCKl1X B11,IJ.OB . B pa6oTe 6hIJIO ycTaHOBJieHO BJ1l15IHI1e cpopMbI 

HaHOl._laCT11U Ha I1X TOKCl1l._leCKl1e ITOKa3aTeJ111. lfayqeHa arperaTl1BHa5I ycTOHl._ll1BOCTb 

HaHOl._laCT11U ,IJ.J151 paCTBOpOB cycrreH311H C BeIIJ,eCTBaMl1 pa3HOH rrpHpO,IJ.bI. 

Tip11BO,IJ.5ITC51 pa3pa6oTaHHbie MO,IJ.eJ111, HCITOJ1h3yeMbie ,IJ.eCKp11IITOpbl 11 

CTaTl1CTl1l._leCK11e ITOKa3aTeJil1 MO,IJ.eJieH . ,.naH cpaBHl1TeJibHbIH aHaJil13 pa3pa6oTaHHbIX 

MO,IJ.eJieH 11 C,IJ.eJiaHO 3aKJ1IOl._leH11e O CBOHCTBax HaHOl._laCT11U, BJ1115ll0IIJ,11X Ha 11X 

TOKCHl._lHOCTb. 

K uau6oJiee Ba)KHblM pe3yJibTaTaM H 3aKJII0'1eHHSIM MO)KHO OTHeCTH: 

ABTOpOM 6hIJ111 rroJiyl._leHbI pe3yJihTaTbI ITO BJ1l15IH11l0 xapaKTep11CTl1K HaHOl._laCT11U 

cepe6pa Ha HX TOKCl1l._leCKl1e CBOHCTBa, ycTOHl._ll1BOCTb B pa3Jil1l._lHbIX cpe,IJ.ax . 

I1ccJie,IJ.OBaHO BJII151Hl1e cpopMbI 11 np11pO,IJ.bI CTa611JII13Hpy10mero BeIIJ,eCTBa Ha 

TOKCHl._leCK11H 3<p<peKT HaHOl._laCT11U cepe6pa. ..nHccepTaHTOM pa3pa6oTaHbI 

rrporHOCTWieCKl1e MO,IJ.eJII1 ,IJ.JI51 OITHCaHl151 TOKCHI._IeCKl1X CBOHCTB HaHOl._laCT11U Ha OCHOBe 

CB51311 «cTpyKTypa - CBOHCTBa». 

06ocuoBaHHOCTb u )].OCTOBepuoCTb uay'1HblX UOJIO)KeHHH, BblBO)].OB u 

peKoMeH)].au,uii, ccI>opMyJiupoBauubIX B pa6oTe 

Tipe,IJ.CTaBJieHHbie B pa6oTe Hayl._lHbie I10JIO)KeHl15I, BbIBO,IJ.bl 11 o6o6IIJ,eHI151 

5IBJl5Il0TC5I o60CH0BaHHbIMI1 11 ,IJ.OCTOBepHbIMl1. 0Hl1 I10,IJ.TBep)l<,IJ.a£OTC51 60JiblIIl1M 

o6beMOM 3KCrrep11MeHTaJihHbIX ,IJ.aHHbIX, IlOJiyqeHHbIX C IlOMOIIJ,blO KOMITJieKca 

cp11311qecKI1X H <pI1311KO-Xl1Ml1l._leCKl1X MeTO,IJ.OB. 

,.nocTOBepHOCTb rroJiyl._leHHblX aBTOpOM pe3yJ1bTaT0B o6ecI1el._ll1BaeTC5I 

KoppeKTHOH ITOCTaHOBKOH 3KCrrep11MeHTa, l1CI10Jlb30BaHl1eM pa3Jil1l._lHbIX MeTO,IJ.OB ,IJ.JI5I 

orrpe,IJ.enemrn 3KCrrep11MeHTaJibHbIX BeJIHl._l11H 11 BOCI1p0113BO,IJ.11MOCTbl0 pe3yJibTaTOB . 

BbIBO,IJ.bI, Hayl._lHbie ITOJIO)l(eHH5I 11 peKOMeH,IJ.aIJ,1111, CO,IJ.ep)l<aIIJ,11ec51 B HaCT051IIJ,eH pa6oTe, 

He rrpoTHBopeqaT ocHoBaM cp113Hl._leCKOH x11M11tt. 

,.nocTOBepHOCTb Hayl._lHbIX ITOJIO)l(eHl1H 11 BbIBO,IJ.OB ,IJ.11cceprnu1111 

ITO,IJ.TBep)l(,IJ.aIOTC51 6oJiblIIHM o6beMOM npoBe,IJ.eHHOH pa60TbI 11 rrpI1MeHeH11eM 

COBpeMeHHbIX MeTO,IJ.OB 11CCJie,IJ.OBaHl15I. BbICOKl1H ypoBeHb IlOJiyqeHHblX pe3yJibTaTOB 



ITO,l],TBep)l(,1],aeTC51 rry6m1KaU,1151Ml1 B 5 CTaTb51X B OTeciecTBeHHbIX l1 3apy6e)KHblX 

)l(ypHanax, peKoMeH,uoBaHHbIX BAK, arrpo6au,11ett pa6oTbI Ha pocc11ttcK11x 11 

Me)l(,l],yHapo,uHOH KOHcpepeHU,1151X (r1acT11e B 10 HayqHo-npaKTHCJeCKHX KOHcpepeHU,1151X). 

Pe3yJibTaTbl J,;ICCJ1e,l],OBaHl151 MOryT 6bITb l1CITOJ1b30BaHbI B I1HCTHTyTe 611ox11MI1CJeCKOH 

cp11311K11 HM. H.M. 3Matty3JI51 PAH, B Pocc11i1cKoM x11M11Ko-TexH11ciecKoM yHnBepc11TeT 

11M. ,D,.I1. MeH,u,eneeBa, Ha cpaKyJlbTeTe ecTeCTBeHHbIX ttayK PocCHHCKOro ymrnepc11TeTe 

,upy)l(6bI Hapo,uoB, B I1HCTHTyTe o6ruett rraTOJ10r1111 11 rraTO<pl13110J10fl111, I1HCTHTyTe 

3rr11.ueM11onorn11 11 M11Kpo611onor1111 HM. H .<l>.faMane11 PAMH, B Bcepocc11i1cKoM 

ttayciHO-llCCJle,l],OBaTeJlbCKOM HHCTHTyTe reJ1bMl1HTOJ10r1111 HM. K.I1. CKp516HHa l1 ,upyrttx 

opratt113au,1rnx. 

ABTOpecpepaT ,u11ccepTau,1111 C ,l],OCTaTOCJHOH IlOJIHOTOH OTpa)KaeT OCHOBHOe 

co,uep)l(att11e 11 BbIBO,l],bI caMott ,u11ccepTau,110HHOtt pa6oTbI. ABTopecpepaT, KaK 11 caMa 

,u11ccepTau,1rn B u,eJIOM, Harr11caH xopOIIIHM JlHTepaTypttblM 51.3bIKOM, ,l],OCTaTOCJHO nerKO 

ll J1TaeTC 51. 

CooTBeTCTBHe co,uepmaHHSI )J,HCCepTaU,HH YK333HHOH cneu,uaJihHOCTH 

Co,uep)l(att11e ,u11ccepTau,1111 cooTBeTCTByeT nacrropTy crreu,11aJ1bHOCT11 02 .00.04 -

cp11311qecKa51 XHM1151, Xl1M11lleCKHe ttayKH no nyHKTY 10 «CB513b peaKUHOHHOH 

crroco6HOCTJ1 peareHTOB C HX CTpoeHHeM 11 YCJIOBI15IMl1 ocyruecTBJleHl151 Xl1Ml1CJeCKOH 

peaKu,1111». 

3aMeqauu11 no pa6,oTe (ue;:J,ocTaTKH B ;:J,ttccepTau,uu) 

HeCMOTp51 Ha BbICOKH'H ypoBeHb ,uaHHOH .u11ccepTau,110HHOM pa60Tbl, Otta 11MeeT 

p51,ll, He,uocieTOB: 

1. Pa3,l],eJI O pa3pa60TKe MeTO,l],OB TeCTHp0BaHI15I MO)KHO 6bJJIO 6bI COKpaTl1Tb l1 

y .ueJJl1Tb 60J1bllle BHl1MaHl151 MO,l],eJ111p0BaHI1l0, TaK KaK OHO 11MeeT cyw,eCTBeHHYlO 

ttaycittyIO 11 rrpaKTl1CJeCKYlO Ba)l(HOCTb. 

2. Han11ci11e p51.,ua orreciaTOK, CTl1J111CTl1CJeCKl1X rrorpeIIIHOCTeH 11 HeTOLJHOCTeH 

CHH)l(aeT o6w,ee I10J10)1(!1TeJibHOe BneciaTJleHHe OT pa60Tbl. Ha CTp. 57 ,l],HCCepTau1111 

npHB0,l],J1TC5I nycTa51 CHOCKa, 6e3 0051.CH5IIOW,ero TeKCTa. Ha CTp. 61 B Ta6n11ue 8 onyw,eH 

3HaK «+» ,l],Jl51 HeKOTOpblX o6pa3U0B HaHoqaCTl1ll,. 

3. EcTb 3aMe4aHH51 K CI111CKY J111TepaTypbI : ,l],J151 HeKOTOpblX CTaTeH (59, 67 11 145) 

He rrp11B0,l],l1T,C5I HOMep IlOCJie,l],HeH CTpaHHU,bI. 



Bh1weyKa3aHHhie 3aMe11amrn, 0LI,HaKo, He 3arpanrnaJOT cyr11 pa6or1,1 11 He 

BJHUIJOT Ha Ha)J,e)KHGCTb H o60CH0BaHHOCTh CLI,eJiaHHhIX B pa6ore BbIBOLl,OB. 3aMe11amrn 

He HMeJOT npI1Hl.1J1ITHaJibHOf0 xapaKTepa 11 He BJ1H5IJ0T Ha o6myJO BhJCOKYJO oueHKY 

LI,aHHOH Ll,HCCepTaUHOHHOM pa60TI.'hl. 

3aKJHO'leHHe 

TaKHM o6pa30M, no CBOeH aKTyaJihHOCTH, Hay11HOH H0BH3He, o6'beMy 

BhinOJIHeHHOH. pa60Thl, reopeTH4eCKOH H npaKTH4eCKOH. 3Ha4HMOCTH, HaLI,e)KHOCTH 

nony11eHHblX pe3y.m,TaTOB, o60CHOBaHHOCTH BbIBOLl,08 Ll,l1Cceprau110HHa51 pa6oTa 

A6paMeHKO HaTaJil111 Eop11c0BHhl «I1ccJieL1,0BaHHe 11 MOLl,eJIHpOBaHHe TOKCH4eCKOro 

LI,eHCTBl151 HaH04aCTHU cepe6pa Ha fHLl,p06HoHTax» nOJIHOCThJO COOTBeTCTByeT 

rpe6oBaHH51M n.9 «IloJIO)KeHH51 o nop51LI,Ke np11cy)KL1,eH1151 y11eHhIX creneHett», 

YTBep)KLI,eHHOfO IlocTaHOBJieHHeM IlpaBHTeJihCTBa P<l> OT 24 CeHT516p51 2013 roLI,a N2842, 

npeL1,'b5IBJI51eMbIX K Ll,HCCepTaUHOHHhIM pa6oTaM Ha COHCKaH11e CTeneHH KaHL1,I1L1,aTa HayK. 

ABTop pa6oThI, A6paMeHKO HaTaJIH51 Eop11cosHa, 3acny)K11Baer np11cy)KL1,eHH51 yYeHott 

CTeneHH KaHLI,HLI,aTa XHMHYeCKHX HayK no cneUHaJibHOCTH 02 .00.04 - q>H3HYeCKa51 

Xl1MH51 . 

0T3blB o6cy)KLI,eH 11 oLI,o6peH Ha 3aceL1,amrn ceM11Hapa na6oparop1111 

rereporeHHoro KaTaJIH3a «21 » Mapra 2017 r. Ilp11cyrcTB0BaJI0 14 11en0BeK. 
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