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A3 H nma JIaHTaHa A3' -O'IeHb 6JIH3KH no ynaKoBKe CJIOeB. 8TO nOJIOIfWHHe 

6yp,eT nOHHTHO, eCJllI paCCMOTpeTb pHC. 3 H 4, Ha KOTOPlllX npe,n:CTaBJIeHhl 

3JIeMeHTapHllle H'IeHRH 3THX Tpex CTpyRTyp. lITaR, ,n:JIH Mo,n:HqlHRaD;HH BhlCO­

I<oro AaBJIeHHH CsIV KaiReTCH BnOJIHe BepoHTHoH cTpyRTypa reRCarOHaJIb­

BaH nJIOTHoynaI<OBaBBaH T1'ma A3. 

A-Moil 
-4 (C/7etl!l1014 0J1 K:: :=:otI 

,J/7eMelfmOjJHOJ1 
R'IerJlfO) 

~ 

8-c/7otJ e::::: rt 
tc 

k 
A-cnou 0:::::: -:::!!/o 

o 
IIOjJMO/7bHlIJI 8e1fC080H0/7b1{0J1 
jJffWe/llIfO mtl/lO Mg, A 3 

0) 

-
A-cIlOU 

( C/7fftl!llOtI.{OJ1 K: 
.J/7ffMffHmOjJHOJ1 =:: ~ 

J1'1fftJIfO) 

C-C/70cl • :=:=e 

A -c/7fJU ~ 

::::0 

-

8 -c/7oU e:::::: ~ 
A-cnou ~~~~~~~tc 

-=: =:!!I(J 
(J 

IeIfC(J81JH0/7bH(JJ1.J]ewemIf0 
(tldyOCHOJ1 d HO/ljJ(Jtf/leHtllI OClI cJ 

mll/lO La,A 3' 

0) 

P.KC. 3. PacnOJlOfl{em<re aTOMOB B Cl'pYKTypax ret{CarOHaJIbFIhlX TlJIOTHO­
yrralwBaHHhlX. 

a) THlT Mg A3; 6) THfI Ln A3'. 

P y 6 l:I A l:I H 06JIaAaeT <pl:I3l:1'IeCKl:IMl:I l:I Xl:IMl:I'IeCRMMl:I CBOHCTBaMl:I, 

BeCbMa 6JIl:I3Kl:IMl:I I{ CBOHCTBaM D;e3HH, H MOIf{eT l:IMeTll no,n:06HYIO D;e3l:1IO 

<Pa30BYIO P - T-AHarpaMMY. ECJIH 3TO nOJIOiReHHe BepHO, TO ,n:HarpaMMa 

py6H,n:l:IH 6y,n:eT l:IMeTb Bl:IA, 6JIl:I3KHll: K 

TOMY, 'ITO MOiRHO Bl:IAeTb Ha Pl:lC. 1, 3. To 

}Ke caMoe MOiRHO OTHeCTl:I l:I K K a JI l:I IO: 

CeH'IaC Ha ero P - T-AHarpaMMe yCTa­

HOBJIeH JIHrnll Y'IaCTOK KPl:lBOH nJIaBJIe­

HHH AO 60 1£6ap 27 l:I ABe TO'II{l:I, rAe 

6bIJIH 3a<pl:IKCHpOBaHhl CKaQKH 3JIeKTpOCo­

npOTHBJIeHl:IH 28 . 3,n:eCb l:I B ,n:aJIbHeHrneM 

B03MOiRHhle <pa30BbIe rpaHl:ID;hI npoBe­

AeHbl nyHKTHpHbIMH JIHHHHMH. 

JI l:I T l:I H H HaT pHIl, B03Mom­

HO, 06HapY}KaT 60JIee npOCThle AHarpaM­

MhI, "<ITO CB1I3aHO C 60JIee npOCTbIM CTpoe­

Hl:IeM HX aTOMOB . Y JIHTHH H HaTpHH 

rpaHHD;a Me,RAY <pa3aMl:I I H II BhIXOAHT 
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PRC. 4. PacrrOJIOmeHlIe aTOMOB 1t. 
Ha OCb TeMnepaTYP H HH3KoTeMnepaTypHaH Cl'pyKl'ype Ky6H'IeCKOH rpaReI\ellTplI-

<p a3a 6hIJIa l:ICCJIeAOBaHa npH aTMoc<pePHOM pOBaRRoii: TIIIIa eu Ai. 
AaBJIeHHl:I. PeHTreHOCTpYKTYPHhlll aHaJIH3 3J1eMeHTapRaa aqelllia H306pamcRa B 
nOKa3aJI, 'ITO nOCJIe nOJIl:IMOP<PHoro ' reKCarOHaJlbRblX ocax. 

nepexoAa 3Tl:I MeTaJIJIhI l:IMeIOT perneTKY 

reKCarOHaJIhHYIO nJIOTHoynaKoBaHHYIO (THn A3), aHaJIOrHQHYIO perneTKe· 

MarHl:IlI 29. 

ITo cpaBHeHHIO C HCXOAHOH Ky6H'IeCKOH 06'LeMHOn;eHTpl:lpOBaHHoii: CTPYK­

Typoii 3Ta CTpyKTypa 60JIee KOMnaKTHa, OHa l:IMeeT Koa<p<PHD;l:IeHT 3anOJIHe­

HHII cp = 0,74. 
7*' 



100 B . B. EB,!l;ORRMOBA 

3. ~EJIOlIH03EMEJIbHhIE METAJIJIhI rp"YIIIIhI II-A 

8JIeMeHTbI II-A rpyIIIIhl paCCMOTpRM B Toii IIOCJIep;OBaTeJIbHOCTR, B KOTO­

poii OHH CTOHT B IIepHOp;H'leCKOii Ta6J1ln~e. MeTaJIJIH'leCKHii 6epHJIJIRii IIPR 

06J:iI1IHhlX YCJIOBRHX KpRCTaJIJIR3yeTcH, KaK Hero cocep; MarHHii, B pemeTKe 

reKCarOHaJIbHOii IIJIOTHOYIIaKOBaHHoii (THII A3). Hyamo OTMeTRTb, qTO 

B rpyIIIIe II Ta6JI~hl e~e p;Ba :meMeHTa - ~RHK H Kap;MHii - HMeIOT IIop;06-

HyIO pemeTKy, H eCJIH Hp;eaJIbROe OTHomeHHe oceii P;JIH 3Toro THIIa CTpyKTyp 

cia = 1,63, TO 6epHJIJIHii H MarRO HMeIOT '!yTb CIIJIIOCHYTyro IIO OCR C HqeiiKY, 

a ~RHK H Kap;MHH HMeIOT H'IeHKY, HeHOpMaJIbHO BhlTHHYTyIO IIO :)TOH OCR . 
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Pile. 5. P - T-AllarpaMMN Ca II Sr (no AaHHLIM MeTOAa .IJ:TA 36). 
f{PYffiKaMlf OTMe 'le llbl YCJlOBHfI, rrpH HOTOPhrX B pl'IlIffiMeH Ha6mOllaJi CH a 'lHl'I 06'heMa " . 

B e p H JI JI R ii 06JIap;aeT HeCKOJIbKO He06hl'lHhlM BhlCOKOTeMIIepaTYP­

HhlM II,?JIHMOPtPH3MOM - IIpH 1254° C ero KpHCTaJIJIH'leCKaH cTpyKTypa H3Me­

HHeTCH B CTpyKTypy Ry6HqecKYIO 061>eMHO~eRTpHpOBaHHYIO (THII A2) 33, IIpH­

qeM BhlCOKOTeMIIepaTypHaH tPa3a 06JIap;aeT 66JIbmeii IIJIOTHOCTbIO. B03MomRO, 

'ITO 9Ta tPa3a HBJIHeTCH YCTOHqHBOii H IIpH BJ:JCOKHX p;aBJIeHRHX. B 9TOM CJIy­

qae rpaH~a Mem)w p;ByMH tPa3aMH CO CTpyKTypaMH A3 R A2 IIoiip;eT C OTPH­

~aTeJIbHhlM HaKJIOHOM H IIpH KOMRaTHOH TeMIIepaType IIepeCe'leT OCb p;aBJIe­

HRii B paiioHe 93 .,.6ap, rp;e Ha6JIIOp;aJICH pe3KRH CKa'lOK 9JIeKTpOCOIIpOTHBJIe­

HRH, IIpHIIHcJ:JBaeMJ:Jii IIOJIHMOPtPHOMY IIepexop;y 34. 

Y Mar H H H He 6J:JJIO HaHp;eHo IIOJIHMOPtPH3Ma HH C POCTOM TeMIIepaTypbl, 

HH IIOP; p;aBJIeHReM. BIIJIOTb p;o 500 .,.6ap 9JIeKTpOCOIIpOTRBJIeHHe MarHHH R3Me­

HHeTCH MOHOTOHHO, IIOKa3J:JBaH JIHmb HeCKOJIbKO JIerKRX MaKCHMYMOB H MHHH­

MYMOB 35 . RpHBhle IIJIaBJIeHRH 9TH X MeTaJIJIOB e~e He IIOJIyqeHhl. 

<l>a30BJ:Je P - T-p;HarpaMMJ:J K a JI b ~ R H H C T P 0 H ~ H H IIOCTpoeHhl 

P;O p;aBJIeHHii 40 .,.6ap 36; OHH IIOKa3aHhl Ha pRC. 5, a H 6. RpHCTaJIJIH-

3yIO~ecH IIpH 06J:iI1IHhlX YCJIOBHHX B pemeTKe Ky6H'1ecKoii rpaHe~eHTpHpo­
BaHHoH (TRII At), 3TH MeTaJIJIJ:J C HarpeBaHHeM HCIIhlTJ:JBaIOT IIOJIRMOPtPHhlii 

IIepexop; C H3MeHeHHeM CTpyKTypJ:J Ha Ky6H'1eCKYIO 061>eMHO~eHTpRpOBaHHYIO 
(THII A2). M3 tPa30BJ:JX p;HarpaMM CJIep;yeT, qTO BJ:JCOKOTeMIIepaTypHhle tPa3J:J 

<lTRX 9JIeMeHTOB YCTOHqHBJ:J H IIpH BhlCOKHX p;aBJIeHRHX. HymHo OTMeTHTb, 

qTO Ha MaTepHaJIaX, HMeIO~X 3HaqHTeJIbHhle IIpRMeCR, Ha6JIIOp;aJIRCb YCToii­

qHBhle tPa3hl CO CTPYKTYPOH reKCarOHaJIbHOii (THII A3), op;HaKO OqHCTKa Ca 

H Sr II03BOJIRJIa YCTaHOBRTb, 'ITO MaTepHaJIhl 6e3 IIpRMeceH HMeIOT JIRmb p;Be 

OIIRcaHHhle BJ:Jme tPa3J:J 38 . B03MomHO, 'ITO CKaqKliI 061>eMa, Ha6JIIOp;eHHhle 

BpRp;mMeHOM B KaJIb~HR R 'CTpO~RR (Ha P - T-)l;HarpaMMax OHH 0603HaqeHhl 

KpymKaMR), 06YCJIOBJIeHhl HMeRHO IIpHMecHMH. PeHTreHoBcKo aHaJIH3 tPa3J:J 

BhlCOKoro p;aBJIeHRH CTpOH~RH, IIpoBep;eHHJ:Jii IIpH 40 .,.6ap R KOMHaTHoii 


