
0T3hIB o<Jmu,uaJibuoro orrrroueuTa ua )],nccepTau,um 

A6paMeHKO HaTaJiuu EopucoBHhI 

«MccJie)],oBauue u MO)],eJiupoBanue TOKcuqecKoro )],eiicTBHH uauoqacTuu, 

cepe6pa ua ru,i],po6uonTax», rrpe)],CTaBJieuuym ua coucKauue yqeuoii cTerreuu 

K3H)],U)],3T3 XUMnqecKHX uayK no crreu,uaJibHOCTU 02.00.04 - <J>u3uqecKaH XUMHH B 

)],UCcepTaU,UOHHbIU COBeT JI: 501.001.90 

B rrocJie.n:mre ro.n:h1 HaHoqacnn.1;hI pa3JII1qHoi1: rrp11po.n:b1 rr0J1yq11J1I1 umpoKoe 

rrp11MeHeHI1e l1 pacrrpocTpaHeHI1e B rrpOMbIIlIJieHHOCTI1. IIp11MeHeHI1e HaHoqacTI1U 

Il1I1p0KO B0Il1J10 BO MHOrI1e ccpepbl .n:e51TeJ1bHOCTI1 qeJIOBeKa, B qacTHOCTI1, TaKI1e, KaK 

3J1eKTp0HI1Ka, OIITI1qecKa5I rrpOMblilIJieHHOCTb, 6bIT0Ba5I Xl1MI15I , KaTaJII13 l1 .n:pyr11e. 

Crroco6HOCTb HaHoqaCTI1U rrpOHI1KaTb Brny6b TKaHeH, KJieTKI1 l1 51.D:pa MmKeT TaIOKe 

rrpI1MeH51TbC5I B Me.D:I1UI1He l1 cpapMaueBTI1Ke. 

~JI51 Hatto11acTI1U cepe6pa xapaKTeptto oco6eHHO o6umpttoe rrp11Mettem1e, oco6bIH 

I1HTepec K TaKI1M 11aCTI1UaM o6ycJ10BJ1eH BbICOKOH 6110J1or1111eCKOH aKTI1BHOCTblO 

.n:11crrepc11i1: KOJ1J10I1LJ:HOro cepe6pa ITO OTHOilleHI1IO K Il1I1p0KOMY crreKTPY 

MI1KpoopraHI13MOB, 6Jiaro.n:ap51 11eMy ero qacTO I1CIIOJ1b3YIOT B KaqecTBe 

.n:e3I1H<pl1UHpyIOIUero cpe.n:CTBa. 

B CB513H C rrpHMeHeHI1eM HaHOTeXHOJIOrHH CTaHOBI1TC5I aKTyaJibHbIM H3y11eHHe 

BOIIpOCOB 6e3orraCHOCTI1 npHMeHeHI151 HaHoqaCTI1U H oueHKH HX TOKCHl.J:eCKOrO BJ1I15IHI15l 

Ha OKPY)KaIOIUYIO cpe.n:y 11 3LJ:Op0Bbe 11eJ10BeKa. PeueH3ttpyeMa51 pa6oTa A6paMeHKO H.E. 

5IBJI5IeTC5I aKTyaJibHbIM, Ba)l(HbIM H CBOeBpeMeHHbIM waroM B perueHHI1 .n:aHHOH 3a.n:aYR 

Pe3yJibTaTbI npoBe.n:eHHbIX HCCJie.n:oBaHHH MoryT 6bITb HCilOJ1b30BaHbI npH 

npoH3BOLJ:CTBe 6e3onaCHblX HaHOMaTepttaJIOB H pa3pa60TKe TaK Ha3bIBaeMbIX «3eJieHbIX» 

HaHOTeXHOJIOrHH. C IlOMOIUbIO pa3pa6oTaHHbIX MaTeMaTHl.J:eCKI1X MOLJ:eJieH MmKeT 6bITb 

npe.n:BapHTeJibHO onpe.n:eJieH KJiacc TOKCI1l.J:HOCTH HaHOl.J:aCTHU, a MOLJ:eJII1 MoryT 6bITb 

I1CTIOJ1b30BaHbI .Il:J151 oueHKH TOKCHl.J:HOCTH HOBbIX HaHOMaTepttaJIOB. 3To COCTaBJI5IeT 

npaKTHl.J:eCKYIO 3Hal.J:I1MOCTb pa60TbI. 

KoHKpeTHOH ueJibIO pa6oTbI A6paMeHKo H.E. 

XHMHl.J:eCKHX cpaKTOpOB, KOTOpbie o6ycJIOBJIHBaIOT 

CBOHCTBa HaHOl.J:aCTHU B OTHOilleHHI1 )KI1BbIX opraHH3M0B. 

6bIJ10 Bbl5IBJ1eHI1e <pH3HKO

cneuH<pHl.J:eCKHe TOKCHl.J:eCKI1e 



,[(JUI nocT11)Kemu1 naHHOH l.(err11 A6paMeHKO H.E. cTpyKTyp11poBarra CBOIO pa6oTy, 

pa3nerr11B ee Ha 3KCrrep11MeHTaJ1I,HhIH 6rroK 11 qacn,, llOCB5111.(eHHYI0 Monerr11p0BaH11IO. 

HayquaSI HOBH3Ha pa60Tbl 3aKJ1IOqaeTC5I B TOM, qTo 6bIJ111 rrorryqeHhl 

HeTpHBl1aJ1hHhie pe3yIThTaThl no TOKCl1qHOCTl1 cycrreH311H HaHoqacTl11.( cepe6pa B 

OTHOllleHl111 BOL(HhIX opraHl13MOB 11 llOCTpOeHhl 16 HOBhIX Monerrett, Olll1Ch1BaI01l.(l1X 

TOKc11qecK11e CBOHCTBa HaHoqacTl11.(. 

06neM u cTpy1nypa pa6oTbI. ,[(11ccepTal.(1151 conep)K11T 25 p11cyHKa 11 24 Ta6rr111.(hI, 

o611.(11H o6beM pa60Thl COCTaBmieT 122 CTpaHl11.(hl rreqaTHOro TeKCTa. Pa6oTa COCTOl1T 113 

BBeL(eHl151 , ofoopa J111TepaTyphl, 3KCrrep11MeHTaJ1hHOH qaCTl1, o6cy)KLJ:eHl151 pe3yIThTaTOB, 

3aKJ1IOI.£eHH5I 11 BhIBOL(OB, Clll1CKa J111TepaTyphl (156 Ha11MeH0BaH11H). 

Ocuoeuoe coAepmauue AHccepTau,uu 

Bo BBeneHl111 o6oCHOBaHa rrpaKTl1I.£eCKa51 3Haq11MOCTh 11 aKTyarrhHOCTh pa60Thl, 

rrepeq11crreHhI 3anaq11 11ccrren0Bamrn 11 l.(errh, ccpopMyrr11poBaHhI rrorro)KeH1151, BhIH0c11Mhie 

Ha 3a11.(11Ty . 

B nepsoii r naee naeTc51 rrpeLJ:CTaBrreH11e o ttaH0Texttorror1151x 11 oco6eHttocrnx 

HaHOI.£aCTl11.(, orr11caHhI cyI.l.(eCTBYIOI.l.(11e cp11311qecK11e 11 XIIM11qecKIIe MeTOL(hl rrorryqeHl151 

11 lICCrrenoBaHII51 HaHOpa3MepHhIX MaTepIIarroB. I1p11BeneHbl MeTOLJ:11Kll 11CllhITaHl1H 

611orror111.£eCKOll aKTl1BHOCTl1 HaHoqacTl11.( 11 MaTeMaT11qecK11e llOLJ:XOL(hI, KOTOpbie 

rrp11MeH5IIOT L(J151 MonerrIIpOBaHl151 CBOHCTB HaHoqaCTl11.(. 

B rJiaBe 2 (3KcnepHMettTaJibHaSI qacTb) neTaIThHO orr11caHhI MeTOL(lIKl1 

lICCrrenoBaHl151 CBOHCTB HaHoqaCTl11.( 11 11X rrorryqeHII51. ,[(aHHa51 qacTh pa60Thl OTpa)KaeT 

ypoBeHh BrraneHl151 aBTOpOM lll11pOKIIM apcemlJIOM cpe):(CTB 11 3HaHl1ll, OT OCHOB 

Xl1M11qecKoro Cl1HTe3a Hattopa3MepHhIX qacTIIl.( no KOMllhIOTepHoro Monem1poBaHH51. 

B rnase 3 (PeJyJibTaTbI u o6cymJJ,euue) rrp11BeneHhI ocHOBHhie HayI.£Hhie 

pe3yIThTaThI LJ:lICCepTal.(1111. Pa3nerrhl 3.2 11 3.3 llOCB5111.(eHhI 11ccrren0BaHl1IO 

xapaKTep11CTl1K HaHoqacTIIl.( B pa3rrllqHhIX ycrrOBl15IX llOCTaHOBKl1 3Kcrrep11MeHTa. Pa3nerr 

3 .6 Olll1ChIBaeT MaTeMan1qecK11e Monerr11 C rrp11MeHeH11eM B3aIIMOCB51311 CTPYKTypa

CBOHCTBO . 

r JiaBa 4 llOCB5111.(eHa orr11caHIII0 rrorryqeHHhIX pe3yIThTaTOB 11 IIX o6cy)KLJ:eHl1IO. 

3Kcrrep11MettTaJ1hHh1e IIccrrenoBaHII51 BhrnB11rr11 cyI.l.(eCTBettHoe 11 paHee He 

ycTaHOBITeHHOe BJ1lI5IHIIe cpopMhI HaHoqaCTlil.( Ha 11X TOKClJqecKIIe CBOHCTBa. KpoMe 



Toro, ycTaHOBJieHa pom, CTa6HJIH3HpyIOll.lJIX KOMIIOHeHTOB BO,UHbIX cycrreH3HH 

HaHO-iJaCTHU B orrpe,ueJieHHH TOKCH-iJeCKHX IIOKa3aTeJieH TaKHX cycrreH3HH. 

)];ocTOBepHOCTh IJOJiyqeHHhIX pe3yJihT3T0B H o60CHOB3HHOCTh 

orrpe,uemreTC51 COBpeMeHHbIM ypoBHeM rrpoBe,UeHHbIX IICCJie,UOBaHHH B 

II MO.IJ:eJIIIp0BaHH5I 

HaHOMaTepIIaJIOB. 

BhIBOJ].OB 

o6JiaCTH 

CBOHCTB 

TipH 03HaKOMJieHHH C .IJ:HCcepTautteH H aBTOpecpepaTOM B03HHKJIH CJie.n:y10rutte 

B0Ilp0Cbl H 33MeqattuH: 

1. TipH oueHKe B03MO)KHOro MexaHII3Ma B03.IJ:eHCTBH51 He IIOJIHOCTblO BbI5IBJieHa 

poJib IIOHOB tt HaHo-iiacTIIU cepe6pa. He XBaTaeT .n:aHHbIX ITO KOJIII-iJeCTBeHHOMY 

orrpe.n:eJieHHlO KOHUeHTpaUHH HOHOB II HaHoqacTHU cepe6pa B cycrreH3H5IX. 

2. Tiony-iieHHbie MaTeMaTH-iJeCKIIe MO.IJ:eJIH 60IJIH rrpIIMeHeHbI .IJ:JI51 o6pa60TKH 

3KCIIepHMeHTaJibHbIX .n:aHHbIX. TI pH COIIOCTaBJieHHH pacqeTHbIX H 

3KCIIepHMeHTaJibHbIX 3Ha-iieHHH .IJ:JI51 -i:iacTH .n:aHHbIX rronyqeHbl HeKOTOpoie 

pacxmK.n:eHII51 C 3KCrrepHMeHTOM. 3Ty qacTb pa60TbI MO)KHO paccMaTpHBaTb KaK 

HaqaJibHbIH 3Tarr Ha IIYTH K rrpe.n:cKa3aHIII0 CBOHCTB MeTaJIJIH-iJeCKIIX 

HaHoqacTHU. 

TipttBe.IJ:eHHoie 3aMe-iiaHH51 He CHII)KalOT ueHHOCTII H 

.IJ:HCCepTaUHOHHOrO IICCJie.IJ:OBaHH51 H He BJIH5IIOT Ha o6iuee IIOJIO)KHTeJibHOe Brre-iiaTJieHHe 

OT pa6oTbI. B IIOCJie.IJ:HIIe fO.IJ:bI II05IBJI5IeTC5I BCe 60JibIIIe pa6oT B COIIp5I)KeHHbIX o6JiaCT5IX 

HayKH, tt pa6oTa A6paMeHKO H .B . 5IBJI5IeTC5I .IJ:OCTOHHbIM BKJia.IJ:OM B IICCJie.n:yeMyIO 

o6naCTb 3HaHHH. 

OcHOBHOe co.n:ep)KaHHe pa60TbI II3JIO)KeHo B 15 rry6JIHKaUII5IX, B TOM qHcJie B 4 

CTaTb5IX, orry6JIHK0BaHHbIX B peueH3HpyeMbIX HHOCTpaHHbIX H poCCHHCKHX )KypHaJiax, 

peKoMeH.IJ:OBaHHhIX BAK Pct>, I CTaToe B c6opHIIKe II 10 Te3IIcax .n:oKJia.n:oB, 

rrpe.n:cTaBJieHHbIX Ha poCCHHCKIIX II Me)K.IJ:yHapO.IJ:HbIX KOH<pepeHUH5IX. 

ABTOpecpepaT H orry6JIIIK0BaHHbie pa6oTbl IIOJIHOCTblO OTpa)KalOT OCHOBHOe 

co.n:ep)KaHHe .n:11ccepTaUI1H. 

):(ttccepTau110HHa51 pa6oTa A6paMeHKO H.B. «I1ccJie.IJ:OBaHHe 11 Mo.n:enIIpoBaHtte 

TOKCI1-i:iecKoro .n:ei1CTBH51 HaHO-iJaCTIIU cepe6pa Ha r11.n:po6IIOHTax» 5IBJI5IeTC5I 

3aBepIIIeHHOH HayqHo-KJiaCCH<pHKaUHOHHOH pa6oTOH Ha aKTyaJibHYIO TeMy H OTBeqaeT 

Tpe6oBaHH5IM BAK, BKJI10-i:ia51 rr. 9 «TioJIO)I<eHH51 o rrop51.IJ:Ke rrpttcy)K.IJ:eHII51 y-i:ieHoIX 






