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JlaH KpaTKuii aHaJIu3 COBPEMEHHOI'O COCTOSTHUS
HCCJIeNOBaHUI B 00J1aCTU (POPMUPOBAHUS, U3YYCHUS
CBOICTB 1 IIPAKTUYECKOro MPUMEHEHUS (PyHKIINO-
HaJIbHBIX HaHodacTull. OCHOBHOM aKLIEHT caejaH
Ha paboTax, IPOBOAUMBIX POCCUMCKUMU HAYIHBI-
MM TpynnamMu W onyOiamKoBaHHBIX B “Komroum-
HOM XypHaJie” B IMOCJEeAHNE IBA roaa.

Pa3paboTka HOBBIX TUITOB (DYHKIITMOHAJIBHBIX Ma-
TepUaJIOB SIBJISIETCS OMHUM U3 HauboJiee BOCTpeOO-
BaHHBIX HAIIPaBJI€HUM COBPEMEHHOM XMMHWYECKOM
HayKu. B mocienHue gecsatuieTusi ocoOblii MHTEpeC
MPUKOBaH K UCIOJIb30BAaHUIO Pa3IUUYHbIX BUIOB Ha-
HOYaCTUIL KaK B QyHIaMEeHTaJIbHBIX UCCIEOBAHUSIX,
TaK M B NMPpaKTUYECKUX TeXHOJorusix. Peako Bo3poc-
11ee B TIOCJIEAHNE TOAbl KOJIMYECTBO PabOT B 001aCTH
XUMHUM CTPYKTYpP M YacCTHUIl C pa3MepaMu OT eIUHMUII
JI0 COTEH HAHOMETPOB CBSI3aHO C YHUKAJbHBIMU (hU-
3UKO-XUMHUUYECKUMU CBOUCTBAMU TaKUX OOBEKTOB.
YpesBblyaiiHO BBICOKOE OTHOIIEHWE TUIOIIAAU T10-
BEPXHOCTU K 0OBbEMY 1 HaIU4ME OOJIBIIOTO KOJIMYe-
CTBa aKTHMBHBIX aTOMOB B MPUIIOBEPXHOCTHOM CJIO€
JieJlaeT XUMUUYECKYI0 TPUPOAY HaHOUACTHUI] TPUHIIM -
MAaJIbHO OTJIMYHOM KaK OT 00beMHOIro odpasiia, Tak
U OT OTJEJTbHBIX AaTOMOB U MOJIEKYJ. XapaKTepPHbIMU
MPUMEPaMU TaKUX HEOOBIYHBIX CBOMCTB SIBJISIIOTCS
TUIa3MOHHBIA pPEe30HAaHC METAUIMYECKUMX HaHo4Ya-
CTUII U pa3MepHO-3aBUCHUMast (hJIyopecLieHIIUS MOy~
MPOBOJHUKOBBIX KBAHTOBBIX TOUEK.

Ycrexu KOJUTOMTHON XMMHU TTOCIIETHHX JIET TT03-
BOJISIIOT TTOJTy4aTh HAHOYACTUIIBI M3 IIMPOYAIIeTro
Kpyra maTepuaiaoB, BKJIOYasi KEpaMUKY, METaJlJbl,
TTOJIUMEPBI, YITIepOn, KPEeMHUIA, OKCUIbI Pa3IMYHBIX
COEIMHEHMI1, OPTaHNYECKUE MOJIEKYJIbI I MHOTHE NIPY-
rue. CyllIecTBYIOT IBa OCHOBHBIX IMOAXOAa K TMOJyye-
HUIO HAHOYACTUII: “CBEepXy—BHU3” U “CHU3y—BBEpX .
B nepBoMm ciiydae peanm3yioTcst GU3NUECKIE METOIBI
U3MeIbYeHUsI 00BEMHBIX 00pa3lloB 10 HaHOpa3Me-
pPOB, TaKMe KaK Jla3epHast abGsIIvs WK ITlepeMabiBa-
HHUE B IIAPOBBIX MEIbHUIIAX. [IpenMyIiecTBOM 3THX

MMOJXOJOB SIBJISIETCS] BO3MOXKHOCTD MOJIyYeHUSI XUMU -
YeCKM YHCTBIX 00pa3lioB U3 IMIMPOKOro Kpyra mMarte-
pUajoB U OTCYTCTBHUE 3arpsi3HEHMST OKPY>Karolleit cpe-
JIbl TIpOAyKTaMu peakiu. OHaKo MpooJieMbl KOHTPO-
JISI pa3MePOB ¥ 0COOEHHO (hOPMBI OIyIaeMBIX YACTHUIL
CYILIECTBEHHO OrpaHMYMBAIOT MOTEHIIU A (PU3NIECKIX
METOJIOB IUCIIEPTUPOBAHNST 00BEMHBIX 00pa3loB. [1pn
peam3aluy MeXaHu3Ma “CHM3y—BBepX~ HAHOYACTH-
LIbI TTOJTy4aloT METOJaMU KOJUIOUIHON XUMUU U3 MO-
JIEKYJISIPHBIX COCOUHEHUI-TIPEKYPCOPOB IIyTeM pe-
aKIIMil BOCCTAHOBJICHMsI, KOHICHCAILIMM, TUAPOJIN3a,
3aMmelleHus u Apyrux. O4eBUAHO, YTO TIPU CUHTE3E B
XUIKol (aze Hanbosee BepoITHOU (popmMoil HaHO-
qacTull OymeT KBasucdepmueckas. KimoyeBbpIM TTapa-
METPOM JJIsi CUMHTEe3a M30IMCIIEPCHBIX HAaHOYACTHUILL
3aJaHHOI (POPMBI SIBJISIETCS BHIOOP TTOBEPXHOCTHBIX
JIMTAaHOOB. JIMTaHabI UTPAIOT MHOXECTBO POJIE, HAYM-
Hasl OT peryJIMpOBaHus PACTBOPUMOCTU 1 JOCTYITHOCTU
AKTUBHBIX KOMIIOHEHTOB BO BpeMSI CHHTE3a M 3aKaHUM -
Bas ITOCTCUHTETUYECKOI MMHMMM3ALEH IIOBEPXHOCT -
Holi sHeprur. C 3TOH TOUKM 3pEeHHUS] MCCIICTOBaHUE
¢dyHIaMeHTaJIbHBIX OCHOB B3aMMOICHCTBUSI TIOBEPX-
HOCTM HAHOYACTHUL C Pa3IMYHBbIMUA OPTraHWYECKUMU
COCIMHEHMSIMU SIBJISIETCSI HE MEHEe BaXKHOI 3amaveid,
YyeM pa3paboTKa HOBBIX IIPOTOKOJIOB cCHTe3a. IMEeHHO
TaKue MCCICHOBAHUS OTKPBUIA BO3MOXHOCTb ITOJTyYe-
HUST BCEBO3MOXKHBIX BUIOB OOBEKTOB: HaHOCHEep, Ha-
HOKYOOB, HAaHOCTEPXKHEM, HAaHO3BE3l, HAHOIIPU3M,
HAHOMPOBOJIOK 1 JaXKe TaKMX 3K30TUUYECKUX (POPM,
KakK “HaHOOXepesbs” I “HaHOOpUTaMu”.

I1pu pa3paboTKe METOAOB CMHTE3a ONpeAeIEHHO-
ro BHMAA YaCTUIL OCHOBHOM (POKyC HCCIIeIOBAHUSI
CMellleH Ha OW3aiiH YHUKAJbHBIX (PU3NYECKUX WU
XUMUUYECKUX CBOMCTB, a C TOYKU 3PEHUS TIpaKTUUe-
CKUX TMPUMEHEHUN — Ha (PYHKIUU HAHOYACTHII.
CrenyeT OTMETUTD, UTO HAHOYACTUILILI CAMU 10 cebe
MOTYT ObITh (byHKLIMOHAIBHBIMU, HAlIpUMEpP, XOPO-
III0 M3BECTHHI IUIa3MOHHO-PE30HaHCHEIE, (hJiyopec-
LIEHTHBIE U CyIlepIlapaMarHuTHbie HaHodyacTUlbl. C
JIPYroil CTOPOHbI, HAHOYACTULILI MOTYT BBICTYIAaTh B
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pONY TMAaCCUBHBIX HOCHUTEJIEH, a COOTBETCTBYIOIIVE
GYHKIIMM UM TIPUIAIOT aacopOUpPOBaHHbBIE WJIN BKITIO-
YeHHbIE BHYTPb MOJIEKY/Ibl. IIpolenypbl MHKOpHOpa-
LMY WA aacopOLIMY aKTUBHBIX MOJICKYJI IIPUHSITO Ha-
3bIBaTh “GyHKIMOHAIM3auKei” HaHoyactul. [Tpume-
pOM TaKUX OOBEKTOB MOTYT CIIY>KUTh CUJINKATHEIC
HAHOYACTHIIBI, AOIMMPOBAaHHEIE (hIyopeClIEeHTHBIMU
Mosekyiaamu. IlomyasipHbIM HampaBJ€HUEM COBpe-
MCEHHOM HAHOTEXHOJIOTUHU SIBIISIETCS IOJIyYeHUE TaK
Ha3bIBAEMbIX MHOTO(DYHKIIMOHAJIbHBIX HAHOYACTHII.
Hanpumep, B OnoMeauiinHe MHOT0O0OeIIaIoIIEe pe-
3yJIbTaThl MOJIY4YEHBI C UCITOIL30BAHUEM MHOTO(MYHK-
LIMOHAILHBIX HAHOMAaTEPUAJIOB, COCOUHSIONIIMX pa3-
JIMYHbIE TUAarHOCTUYECKUE U TepaIrleBTUYECKUE MO-
JIaJIbHOCTU B OQHOI HaHo4YacTulle. B mocienHue roobl
KCIIOJIb30BaHME TAKMX YACTUIL B IIPAKTUKE JaKe BBIIC-
JISIETCS B OTACIBHOE HaIlpaBJICHUE — “TepaHOCTHUKA” .

IIpennaraeMbIit BHUMAaHWIO YUATATEJIEN CITCIIN-
abHbIN BbITycK KonmonaHoro xxypHana “Komiona-
Hast XuMUs (pyHKIIMOHAIBLHBIX HAHOYACTHII, a TaK-
Xe psn Hambosiee MHTepeCHBIX craTeil B Komronn-
HOM XypHaie 3a 2021—2023 roasl ONUCHIBAIOT BKJIA/T
POCCUMCKON HAyYHOM IIKOJIbI B PAa3BUTHUE MEXIMC-
OUTUTMHAPHOTO TTOIX04a B 00JIacTh CMHTEe3a, (PyHK-
[MOHAINU3allUM WU UCCIeNOBaHUS (PUMKO-XUMUYE-
CKH1X CBOMCTB HAHOYACTHUII.

HecmoTtpst Ha Gojiee 4eM BEKOBYIO MCTOPUIO pa3-
pabOTKM METOIOB CHHTE3a CepeOpsIHbIX HAaHOYACTHII,
IPOCTOU U BOCHIPOU3BOAUMBIN IIPOTOKOJI TTOJyYECHUS
MOHOIVCIIEPCHBIX CePeOPSHBIX KOUIOUAOB OCTaeTCs
aKTyaJbHOM 3amadeii. B pabote YpronmHoii 1 coasr. [1]
TPEIOXKEH CIOCO0 CUHTE3a CepeOPSTHbIX HAHOYACTUIL
C MCHOJIb30BaHMEM OJIMTOXMTO3aHa B KA4eCTBE BOCCTa-
HOBUTEJISI 1 cTabun3aropa. B pesynbraTe monyyamich
MOHOJMCIIEPCHbIE HAHOYACTULIBI C AUaMeTpaMu OT 45
110 90 oM. [TonyyeHHBIE HAHOYACTHUILILI COAEPKAT OOJIb-
III0€ KOJIMYECTBO aMMHHBIX I'PYNIT Ha ITOBEPXHOCTH,
YTO CYIIECTBEHHO 00JIer4yaeT X JajdbHEUIIYI0 (pyHK-
MOHAIN3aLUI0 OMOIOINMEPAMU.

B pabore ITajamapuyka u coaBT. [2] pa3paboTaH
METOJI MMKPOKAIICYJISIIUM PACTUTENbHBIX Macesl C
KCIOJIb30BAaHUEM HAHOYACTULl MPUPOJHOIO TUAPO-
TepMajabHOTO KpeMHe3ema. [TokazaHo, 4To moTydeH-
Hble asMyibcuu [TukepuHra obnanatot 600bilei Mexa-
HUYECKOM YCTOMYMBOCTBIO MO CPABHEHUIO C MOJIEJIb-
HBIM YIJIEBOIIOPOIOM 3a CYET SJIEKTPOCTATUYECKOTO
OTTAJIKWUBAHUSI HAHOYACTUILL B COCTABE OOOJIOUKMU.

30JI0ThIe HAHOYACTUIIBI pa3MepoM 1—3 HM, TTory-
yeHHBIe o Metony Jadda, mpeacrapiasgroT 00JbIION
WHTepeC IS MHOXECTBA KaTaTUTUYECKUX MPUITOKe-
Huii. XOpoIIo M3BECTHO, YTO CTAOMIM3MPOBAaHHEIC
dochoHMEM 3010ThIe HAHOKJIACTEPHI ITPU XpaHESHUH
YBEJIMYMUBAIOTCS B pa3Mepe 10 IeCSTKOB HAaHOMET-
poB. B pabore KapueBoii 1 coaBt. [3] ucciaemoBaHbI
OCOOEHHOCTU KMHETUKM POCTa TaKWX YaCTUIL B IIIe-
JIOYHBIX pacTBopax amMmMmuaka. ITokasaHo, 4To, Bapbu-
pys KOHIIEHTpaLI0O aMMHUAYHOM BOIEI Y BpeMsI IIPe/I-
BapUTEIbHOI BBIIEPKKM WCXOMTHOTO 30151, MOXKHO

XJIEBLIOB

YIIPABJISATh Pa3MEePOM U CTETIEHBIO TUCIIEPCHOCTUA UTO-
TOBBIX YACTUI] ITyTeM pa3pyLIeHUST CTAOMITU3UPYIOIINX
¢$ochHUHOBBIX KOMIUIEKCOB 30JI0TA C ITOCIEOYIOIINM
dbopMHUpOBaHMEM €TO AMMHUAYHBIX KOMIUIEKCOB.

Pabora CamaBatoBa M coaBT. [4] ToOcCBsIIeHa
OIpEeACIICHUIO OINTUMAIbHBIX ITapaMeTpOB XUMUYE-
CKOIl peakuyy ISl TIOJyYeHUsI CTAOUIIbHBIX OpPraHO-
KpeMHE3eMHBIX (DYHKIIMOHAJIBHBIX OO0O0JIOUEK Ha
IMOBEPXHOCTHU 30JI0ThIX HaHOCTepKHEe. OCHOBHBI-
MU (akTopamMu, 00eCIIeuMBaOIIMMI (DOPMHUPOBAHNE
OIHOPOIHBIX OPraHOKPEMHE3EMHBIX 000JIOUEK 3a1aH-
HOI1 TOJILLIMHBI, SIBJISIOTCS TeMIlepaTypa peaKi[MOHOM
cMecu (40°C), koHueHTpauus staHoma (20%) u 1po6-
HOoe n00aBjieHre MEpKanTONMPONUITPUMETOKCUCHIIA-
Ha. [Toka3aHo, 4TO TOJTy4eHHbIE B pe3y/ibTaTe HaHOYA-
CTHUIIBI MOTYT CIIY2KUTb BBICOKOEMKIMMU KOHTCI?IHCpElMVI
JIJISI IPOTUBOPAKOBOIO Mpelapara McIIaThHA.

B pa6ote CriupuHa u coaBT. [5] uccienyeTcss Me-
TOI CHHTE3a 30JI0ThIX HAaHOCTepXXKHeit B OMHapHOI
cMecu OpoMuaa HETUITPUMETUITIAMMOHUS Y OCH3UII-
3aMelleHHBIX [TAB. [IJinHa BOJIHEBI TNIa3MOHHOTO pe-
30HaHCa MOJYYEHHBIX YacTUll Obljla B AMamna3oHe
750—1150 HM u 3aBUCeNTa OT MOJISIPHOTO COOTHOIIIEHMST
paznuuHbix [TAB. IToka3zaHo, 4TO IIpU UCIOIL30BAaHUM
OCH3WIIMMETWITEKCAICLIMIIAMMOHYS XJIOPUAA BBIXOL
HAHOCTEPXKHEN B peakinu ObUT BhILIE U focTuran 95%,
OIIHAKO IIPpY MCHOJIb30BAHUM OCH3WITUMETUITETPaNC-
LJIAMMOHMS XJIOpUAA YIAeTCSI CUHTE3UPOBaTh YaCTH -
IIbI C OOJIBIIIIM OCEBBIM OTHOIIICHUEM.

PaGora HacrynsBuuyc u coaBT. [6] mocCBsiIeHa
aHaIM3y BO3MOXHOCTEN JIa3epHBIX METOHAOB, KOTO-
pbie TO3BOJISIOT OOHOCTAAWITHO OCYIIECTBIISITH O-
HOBPEMEHHO CO3JaHNe U JUCIePTUPOBAHME YACTUIL
B XKMIKOI cpele, a TakKe MCCIIETOBAaHUIO MapaMeT-
pOB JIa3epHOI aOJISIIUU IJIsI TOIYyYeHUSI KOJUIOUIOB
30j10Ta U cepedpa. st mocTpoeHMs MOJIHOM KapTH-
HBI (PU3MUECKMX IIPOLECCOB MCCIIEA0BAINCh pa3Idd-
HbIE€ OIUAaNa30Hbl JJIUTEIbHOCTEM, SHEPIUil 1 4acTO-
THI CJIEIOBAHMUS MMITYJIbCOB. B KauecTBe mapamerpa,
XapakTepur3yomero 3pOeKTUBHOCTH a0JISIIINH, OBIITO
MPENIOXKEHO MCIIOJIb30BaTh MPOU3BEAeHNE O0bemMa
KOJUIOMIHOTO pacTBopa Ha KO3(P(PUIIMEHT 3KCTUHK-
M B 00JTACTH MEXK30HHBIX TTepexonoB. Cieayer oTMe-
TUTbh, YTO JAHHBINA KO3(hOUIIMEHT MPOIIOPLUOHAIICH
KOHIIEHTpallM1 aTOMOB MeTajlla 1 Majio 3aBUCUT OT
pa3MmepoB 1 (popMbl HaHOUYacTUll. Hanbombmas ag-
(GEKTUBHOCTDL TIPU CPAaBHEHUU CYOINMMKO-, TTMKO- M
HAHOCEKYHAHOI J1a3epHOii reHepalyy 30J0ThIX Ha-
HOYacTUIl HabJIroaaeTcs 1jisi 6oJiee JTUTETbHBIX M-
mynbcoB. BmecTe ¢ TeM, 3(ppeKTUBHOCTh Ha EAUHUILY
SHEPrum IjIsi MMKOCEKYHIHOI reHepaluu HaHo4Ya-
CTHU1I, CBOOOIHOM OT BJIMSIHUSI HETMHEHHBIX 23 PeKk-
TOB, OKa3bIBaeTCs BhILIE Ha 1—2 mopsaka, 4em IJist
HaHOCEKYHIHOU. MccienoBaHbl yCTOMUYMBOCTD, pa3-
MEpPHBIE U DJIEKTPOXUMUYECKUE TTapaMeTpPhl 30J0ThIX
U cepeOpsIHbIX HAaHOYACTULl, TeHEPpUPYEMbIX B Je-
UOHU3UPOBAHHON BOJIE.
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B pabote KoBajenko 1 coaBT. [7] n3y4eHO B3amn-
MOJIEMCTBUE C BOOAHOM Cpeaoii HAHOYACTUL, OKCUIOB
JKeJie3a, OTBEYalollMX COCTaBy TBEPIABIX PAaCTBOPOB
MarHeTUT-MarreMMUTOBOIO PsiJia C Pa3IMuHbIM COOTHO-
uieHneM KatuoHoB Fe?*/Fe3*. HaHnouacTuLibl OKCUIOB
Kejesa Mojiyyajlu MEeToAaMU KOJUJIOUJHOW XUMHUU
MPU Pa3IMYHBIX YCJIOBUSIX, TAKUX KaK 6apOOTUpOBa-
HUE aprOHOM, YJIbTPa3ByKOBOE BO3/IeiicTBUE, 100aB-
JIEHUE MOBEPXHOCTHO-aKTUBHOTO BelllecTBa (oJje-
WHOBOM KucCaOThl). OOHapyXkeHa 3aBUCUMOCTH
pa3MepoB arperaToB HAHOYACTUIL U UX A3€Ta-TTIOTEHIIU -
asia rnpu pa30aBJ€HUH MOJyYEHHbBIX HAHOTIOPOIIKOB 10
KoHleHTpauuu B nuamnazoHe 100—0.001 mr/ma. Ha-
omronaemble 3PGHEKTH OOBICHSIIOTCS TeM, YTO IIO-
BEPXHOCTb HAHOMOPOIIIKA, MPAKTUUYECKU COOTBETCTBY-
1o111ero ba3oBOMY COCTaBY MarHeTUTa, XapaKTepU3yeT-
csd mpeobyiajaHUeM KUCJIOTHBIX 1ieHTpoB Jlbtouca,
00pa3oBaHHbBIX KaTnoHamu xeje3a Fe*t u obycnosnu-
BalIIMX pe3Koe cHuXXeHue pH mnpu nucneprupona-
HUU MopollKa B Boje. J1j1s1 HAaHOITOPOIIKOB ¢ 6OJIb-
UM comepxkanueM Fe?' xapakTepHBI KUCIIOTHBIE
LIeHTpbI BpeHcTena, COOTBETCTBYIOLINE TUAPOKCUIIb-
HBIM IpymnIam, u 6osee naaBHoe cHxeHue pH.

Pabora CacdpoHoBa u coasT. [8] ImocBsIIeHa CUH-
T€3y MATHUTHBIX HAHOYACTUILl HUKEJISI METOAOM
BJIEKTPUUECKOTO B3pbIBa MPOBOJIOKU. [TpomeMoH-
CTPUPOBaHA BO3MOXHOCTb MOJIy4eHUS c(DepUIECKUX
HaHovacTull padMepamMu 30—150 HM, TTOKPBITBIX yT-
JISPOIHOM U OMOMNOJMMEPHOI 000JIOUKAMM TOJIILI-
Hot okoJto 4 HM. MccnenoBaHbl KOHIIEHTPALIMOHHbBIE
3aBUCMMOCTU TOJILIMHBI TTOTMMEPHOM OOOJIOUKU IS
JIByX TUITOB MOJICaXapuaoB: arapo3sbl U rejuiana. [pu
dopMupoBaHNM 06OJIOUYKM HA OCHOBE arapo3bl POCT
KOHIIEHTPALIUM TToJIncaxapuia B MOTU(MUIIUPYIOIIEM
pacTBope MPUBOAWI K 3aKOHOMEPHOMY POCTY KOJIH-
yecTBa ocaxkmaeMoro yriepoaa. [1pu ncnoib3oBaHN B
KauyecTBe Moau(UKaTopa reJulaHa pocT KOHLIEHTPaLUK
roJicaxapyia MpuBOAW CHavYajaa K pocTy, a TIOTOM K
CHIDKEHHUIO KOJIMYECTBA OCAXKIAEMOTO yIJIepoaa.

Pabota INamamapuyka u coasT. [9] sBisieTcs pa3-
BUTUEM METOJIOJIOTUM TIoJlyueHust amyiabeuii [Trke-
pUMHTa, npeacraBicHHoOI B padore [2]. s cradbuiu-
3allMy MacjsTHOU (ha3bl MPUMEHSIICS TTOAXOMA, OCHO-
BaHHbBI HA UCTIOIb30BAaHUM JBYX TUTIOB HAHOYACTHUII C
pa3HBIMU 3HAYEHUSIMU I3eTa-TIOTeHIIMAJIA, TTOJIOXU-
TEJTBHO 3apsKeHHBIX HaHodacTul Si0,/Al,O; 1 oTpu-
LIATEJIbHO 3apSKEHHBIX JETOHALIMOHHBIX HaHOAIMa-
30B. [IpenMyiiiecTBO UCIIOb30BaHUS T€TEPOArpeEraToB
3aKJIFOYAETCS] B BO3BMOXXHOCTH PETYJIMPOBKU pPa3MepOB
Kariejb SMYJbCUU, B TOM YHCJIE TIPOAEMOHCTPUPOBAHO
MoJIydeHHEe Kamejib CyOMUKPOHHBIX pa3MepoB 0Oe3
ncrnonb3oBanust [1AB B msirkux yenmoBusx (pH 6—8).

HaHouacTunpl mjaaTUHBI SIBISIOTCS OJHUMHU U3
Haubosee 3PHEKTUBHBIX KATAIU3aTOPOB IPU CUHTE-
3¢ MHOTMX OpraHUYeCKUX COSIMHEHUIA, a TAKXKE B pe-
aKkiysgx okuciieHus. OmHako oO0pa3oBaHUE OKCUIHBIX
IUIEHOK Ha TTOBEPXHOCTU MeTalljla MOXET CHIIKATh UX
¢yHKIIMOHANBHOCTh. B pabore baiiMmyxamMbOeToBOI 1
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coasrT. [10] nccirenoBamCh MPOAYKTHI aICOPOIINHN 3a-
KICH a30Ta Ha MOBEPXHOCTU €IMHUYHBIX HAHOYACTHII
Pt, cuHTe3MpPOBaHHBIX Ha BHLICOKOOPUEHTHUPOBAHHOM
MAPOIUTUUECKOM rpacdure. MccnenoBaHUs IIPOBO-
JWJIMCh METOJAMM CKAHUPYIOLLEH TYHHEJIbHOM MUKPO-
CKOITUU 1 CITIEKTPOCKOIINH, a TakKe O3Ke-CIeKTPOCKO -
nmuu. [TokazaHo U3MEeHEHHE JTOKATU3alu OKCUI -
HOM TIUIGHKM Ha IIOBEPXHOCTU HAHOYACTUIL
IJIaTUHBI IPY YBEJINYEHUH 3KCIIO3ULIMKU 00pa3ia B
OKCHJIe a30Ta.

B pa6ote Jlepnepa u coaBt. [11] mcciemoBaics
3JIEKTPOKUHETUYECKU MOTEHIIMAT U aHTUOAKTEepU-
anbHble cBoiicTBa ZnO/Ag, Cu/Ag u TiO,/Ag HaHO-
yactull. JlaHHbIe 00BEKThI ObLIU ITOJIYYEHBI METOJIOM
COBMECTHOTO 3JIEKTPUYECKOIO B3pbIBA JIBYX CBU-
ThIX IMIPOBOJIOYEK B MHEPTHOI WU KUCIOPOIACOIEP-
XKaleu arMmocdepe mo aHajaoruu ¢ paboroii [8]. B 3a-
BHCHUMOCTHU OT YCJIOBUI CUHTE3a HAHOYACTULIbI UME-
i MOPGOJIOTUIO SIHyC—HaHOYaCTHUIL W
rerepoda3HbIX HAaHOYACTUIL C PaBHOMEPHBIM pac-
npeaeseHueM KoMnoHeHToB. [Toka3zaHo, 4To rete-
poda3zHble HAHOYACTULbl UMEIOT BBICOKWI MOJIO-
KUTEJIbHBIA BJIEKTPOKMHETUYECKU TTOTeHIMA,
STHYC—HaHOYacCTUlIbl 00J1aJal0T HEBBICOKMM MOJIO-
JKUTENBbHBIM 3JIEKTPOKWHETUYECKUM ITOTCHIIMAIOM,
a IeKOpUpPOBaHHbIE cepeOPOM HaHOUYACTUIIBI UMEIOT
BbICOKMI OTpULIATEIbHbI MOTEHLIMA I10 CpaBHeE-
HUI0O C MEXaHUYECKMMM CMECSIMU HAHOYACTUIL.
YcraHoB/IEHO, 4TO aHTUOaKTepuaabHOE AelCTBUE
BBIIIE Y HAHOYACTUI] € 00JIe€ TTOJOKUTENBbHBIM DJIEK-
TPOKWUHETUYECKUM MOTEHIIUATIOM.

B paGote BonkoBoii u coant. [12] BoccTaHOBIIE-
HUEM XJIOPUIOB XeJie3a B IPUCYTCTBUM MaKpPOIOPH-
CTOTO CTEKJIa MOJTyYeHBbl MOPOIIKM MAarHeTUTa C pas-
JM4HbIM conepxanuem Fe;O,. MccnenoBana mopdo-
JIOTUSS M COCTaB  MarHUTHBIX  HAHOYACTMII.
YcTaHOBIIEHO, UTO CrIe(UIHOCTh KATUOHA HUKEIIS K
IMOBEPXHOCTU UCCIIEAYEMbBIX OKCUIOB TTPUBOJIUT K T10-
SIBJICHUIO CJIOXKHBIX 3aBUCMMOCTEM N3eTa-IoTeHIIMajla
OT KHCJIOTHOCTH Y HOHHOM CUJIBI pacTBOpA.

Cratbs lemenTtbeBoii 1 Kapuesoii [ 13] mpencras-
JIIeT co00it 0030p COBPEMEHHOTO COCTOSIHUS UCCIe-
JIOBaHUi1 B 00J1aCTU TEPMOITJIA3MOHUKMU C MCTIOIb30Ba-
HHMEM 30JI0ThIX M CepeOpsHBIX HaHoJacTuIl. O6CyKaa-
IOTC4 (I)YHI[aMeHTa.HbeIe ACITICKThI JIA3€PpHOI'o Harpensa
HaHOYACTUII, OCHOBHbIC CTPATETUU JIJIsI [TOJTyYEHUS Me-
TAUTMIECKNX HAHOYACTHIL C 3aTaHHBIMU pa3MepaMMu,
¢dopMOii M TIONOKEHMEM TLJIA3MOHHOTO pPE30HaHCA.
AHaJIM3UPYIOTCSl 3KCIIEpUMEHTalbHbIE U TeopeThue-
CKMe TaHHBbIe (DOTOKOHBEPCUM UTS PA3TMIHBIX BUIOB
HAHOYACTUIL ¥ 00CYKIAIOTCST YCIIEXU B UCTIOJIb30BAHUM
¢doToTepMHUeCcKOli Teparnuu ISl JICYEHUSI OHKOJIOTU-
YeCKHUX 3a00JIeBaHU, TePAaHOCTUKU CEpIEIHOCOCYIM-
CTBIX 3a00JIeBaHNi1, OaKTepUaTbHBIX MH(MEKIINA, B 00-
JIacTh 0(hTaJTbMOJIOTWH, 0OJIE3HEN LIEHTPATbHOU HEPB-
HO¥t CUCTeMBI M JUIST HOCTaBKH JIEKApCTB.

Hakonen, B Hameit HemaBHeil pabote [14] uc-
MoJIb30BaH MHoroctamuitHbii MeTon IItobepa mis
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TTOJIYIeHUST MOHOIMUCITEPCHBIX CUJIMKATHBIX HAHOYA-
CTHUILI C KOHTPOJMPYEMBIM pa3MepoOM B JUaNa30HE OT
50 am go 3 mrMm. TTokazaHo, 9TO METOIOJIOTHS TTOCTa-
JUITHOTO IopallluBaHUS “3apOIbIIIEBBIX” YaCTHUII T103-
BOJISICT MOJTy4aTh (PYHKIIMOHAJIBbHbIE HAHOYACTULIBI C
BKJIIOUEHHBIMM B CHJIMKATHYIO MaTpuily Qiayopec-
LEeHTHBIMU MOJIEKYJIAaMU U peIriopTepaMu TMraHTCKO-
TO KOMOMHAIIMOHHOTO PaCcCesTHUS.

CuHTe3, ucclienoBaHWe (PU3NKOXMUMHUUSCKUX
CBOICTB M MpuMeHeHue (GYHKIIMOHAIbHBIX HAHO-
qacTUL TpeOyeT MEXIMCIUIIMHAPHOIO MOAX0aa 1
YCUJIUNA CIIELIAJIMCTOB B 00JaCTU XUMUM, PU3UKU,
MaTepuaJoBeIeHUs, METUIIMHEL U APYTUX HayK. Mbl
HaJgeeMcsl, YTO 3TOT HOMEpP TIPUBHECET HOBBIC UIICH,
KOTOpEIE OYIyT CIIOCOOCTBOBAaTh JaJIbHEUIIIEMY pa3-
BUTUIO U YBEJIWYEHUIO TBOPYECKOIO MOTEHIIMAja
POCCUIICKNX YYEHBIX B JAHHBIX 00JIaCTIX.
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Xotesioch O6bI BRIPAa3UTh 6JIAarOMapHOCTh BCEM aBTOpaM
craTeil, onmyOJIMKOBAaHHBIX B JAHHOM CIELBBIITycKe “Koi-
JIOUJTHOTO XypHasa”, pelieH3eHTaM 3a yAeJIEeHHOE BpeMs U
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