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)1,syMepHbJe MaTepmuu.1, TaKHe KaK rpa<j>eH, HJBeCTHbl CBOHMH YHHKaJibHblMH CBOHCTBaMH 1, 

611aro11ap1! KOTOpbIM OHH MOryT 6bITb HCilOJ!b30BaHbI BO MHOrHX OTPaCJlllX HayKH H TeXHHKH2. 3a 
noc11e11HHe ro11bl 6bJJIH Cl1HTe311p0BaHbl llBYMepHble MaTep11am.1 Hl1TPH1la 6opa3, XaJ!bKOreHl11lbl 
MeTaJIJJOB (MoS2, WS2), a TaIOKe OKCH11hl 11 r1111poKCH11bJ MeTaJIJJos4• Bo MHornx c11y<iaJ1x 3Heprn11 
CBl!Jeli MelK,11)' CJJOJIMH aTOMOB O'!eHb c11a6b1, '!TO nae-r BOJMOJKHOCTb pacc11a11saTb 06beMHblH 
MaTep11an Ha CJIOHCTblH llByr.tepHbIB MaTepttan5. 

OTHOCHTeJ!bHO He11asHO OTKpb!Tbll CJIOHCTblH llByMepHblli MaTep11an Ha OCHOBe TaK 
Ha3blBaeMblX MAX-<j>a3 Bb!Jb!BaeT 60J!bWOH HHTepec, 611aro11ap1! CBOHM YHHKaJ!bHbJM 
<j>11Jtt'leCKHM, Mexatt11'1ecKHM 11 XHMl1'1eCKHM csoiicTBaM. MAX-<j>a3a 3TO Kap6Hllhl H11111a 
HHTPH1lhl nepexo11Hh1X MeTaJIJJOB, KOTOpb1e HMelOT reKcaroHam.Hy10 CTPYKTYPY H 06ll{y10 
XHMH'leCKYIO <j>opMy11y Mn+1 AX.(r11e n=l ,2 HJJH 3, M-nepexOllHbiii MeTaJIJJ, A-3JJeMeHT 13-oii 
JJH6o 14-oli rpyilllhl , X-yrnepo11 HiHJJH a30T)6• 

MAX-<j>a3bl 3TO XHMHqeCKH c-ra6HJ!bHbJe MaTep11am.1, HO <W > CJJOH B HHX 6011ee peaKTHBHble, 
TaK KaK OHH o6na,na!OT cpaBHHTeJ!bHO c11a6b1MH CBJ131!MH no cpaBHeHHIO c M-X CJIOl!MH, '!TO nae-r 
BOJMOJKHOCTb BhITPaBHTh <W > c110H HJ CTPYKTYPbI o6beMHoro ~rnTepttana H IlOJIY'll1Th llByr.tepHblli 
MaTep11an5
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