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195; )f,ji PH A/ I cfJJI 3JPf ECI\OfJ X IfMJ1 JI Ill. X X)(J, OWL . 2 

0 l1PE,11,EJJEIB1E TE UJIOTLI <I)A30BOrO J1EPEXO,11,A QEPl1J{ 
UO,11, Jl:ABJIEIIUEM 

ilL 1'. r011/uuuepl, 1'. II. Jllaxo(JC1-wu, B . IT. IJymyao(J 

()n;pLlThlii Bp][~(/J\i\tl'HOM [1] (1J330Ilhlii lICP(,XO}.I, B Jl ICTL"lJl.TW'JC('JW;\1 IlCPIll! 

1I0; l Ilhll' (Jl,:1M ; lUBJICJIIIl'Jll rrpCACTanJIHCT aJIi\'JIITCJIbl lblii TCOpcTH'JceHJlii HIITC

pce . 13 Jln("TO~lllI,CC B\.Jt':l1H ye'fUnOll!1CHO [21, 'ITO llpn 3T0~1 llCjlCXOilO llpmlCXO

; lllT y~JCIlblilClIIiC nOC'fOfllllloii a rp<,!HC1lCIJTPliPOBHlllJoii ];yGll':lCCJwii PCWCTlHI 

"'-IIJTIOii ymll;oHl{l[ c 5,14 }.I,O 4,84.A, CITO ("OO'fBOTCTllYCT YlIwIlbrnclIlllo oG'lle1l1a 

ilL! 1(j,o~o; THIT 1,pllcTa'-IJIJl'ICCI,oii PCIllCT!,1I lIplI STOM liC .lI311TCUHCTCH . 

J hrelOTCH OC"IIOnaliliTI l IPCJl:JlOJWraTh, 'ITO pnC CMaTplInal' II!OC npcnpa-

Jlll'lIl1(' lWJll1H ()()~'C',llOnJleIlO ncpc' xo;J,O,\1 4/-::JJ1Cln-pOJIa 11a ypOBellh 

,-, d, T. e. lllWHpalll,PlIIfl'I,l TJ,CjJllil 11:3 TP t 'X- II lJeTLlpCXllaJICHTllhLii, C01'JIac-

110 paC'!OT,1:I1 ;Jaxapllil3C1Ta (c~l. [2]), lIUlIlJI,]C ]HlJl:II)' CbI TpCX- J[ 'IOThl

p CXIlH J[l'1J'f1l0ro t(C'pll fl II pH l\OOp;lIIl1<:lIl! I UlIl!OM 'lU eJIC 12 pallllhI COOTJJCTCT-

1101:110 1,85 ± 0,01 A II 1,71 ± 0,02 A, LlTO llCChllW UJIll31W H 3UUlJCIlUHM 

IIX, nLl'JlI(';rn(, ~"]'1lI1 lla OClionnJIJIJt llafiJIJo~(CUHhIX lIapaillCTpon PClllCTHH 

«OOWlllOii » II «u:J.ol'HOJi» cJ!a3, lJpeJl,lIOJ lu/J\(;JllIC 06 YIW3UUll0ll1 SJlCl\TPOllllOill 

li (; pc XO;J.C 1l0Ll,TBl' pJ1(LI,aeTC H TaI,il\L' Jl.<llIll bJiIIll [3] 0 n pOll eXOJlfllll,eM n pH STOhr 

IlL':n,Q:\[ YIlC.illl.Jl'lIlll1 ;)JICH'rpOnpOllO;UIOCTJ! llCpJIH, 

,IJ;amrcllIJ(' nept'XO}l<l II ne])1111 H j>CI:lJllI'"ILIX lICCJ1CAOBaJlJIHX 0llCHl l uaCTca 

1l0- pa:mOll!y, Bpll,urI\1I1C'1l H 1\:)27 r . uOllap~i1\1IJInepexOJlnpTt30° 1!76001i:2/C...It2 ; 
II p1l 7;j ;J,3D!1CJ lilt' nepcxoi(a eOCTHH,"IflJIO DLjOO 11-e/c.At2 • rI03JlllCC [3], pUGOT1)H 

('. lll'PI1C;'I1 JlCJI:JllN'TlIOij 'lIICTOThl, OJ! OllJJU)((',llJ1JI Ll,anJl(:) llJlC IJcpCXO)l,a paUllLlM 

124301i:e/c,~t2 . lIUEOJlCll, Il H)51 r. [4] II B 1932 r. [5], npJll\1('liflfl B(,Cbll111 'JlIC

ThIll ncpnij, BPll;J.;J\.'I1CH I1aOJlJO}J,:1JI lIepexoJ\ "1m }.I,aBJICmlll OIWJIO 7000 J>a/C.lti2 . 

lk:rrI I'TlTHa YJllclI],lllcnllH OU'bc}'1a npll JlC'Pl'XO}.l,C TaI,}HC IIe YCTanOllJIC'lw 

TO'lnO, rIprl'InHU ;)TOrO 3aJCIIO'JaCTCH U TOM, 'lTO elll,C }(O }J,OCTl.1J1\cllllH OfiJIaCTIr 

IIt'PCXO,lJ,U C'iHlBW C'JlJO(',Th llCPIl}f C yneJU I'Jl'JIIIC!I1 }J,aBJll']l lI H Wl'IMnaOT ULICTPO 

pacnf, 'lTO 3aTll~' i1.HflCT «OTC"ClICIIJlC » nCJlJl'llIlIb! YMCDLUlCIlflH OO'1>CMa, npu C;1-

;,[OM ncpexo,lJ,c, rIo OIJ,CHHC Bpl!AjJ(\lCJla rill 3TH BCJIJl'llll1a COCTanJIHCT OlWJIO 

8~o; 06ll1,ce YMC'JlLTIlCHUC 06'bC~1H npJ[ lI::l'\IClICllllll }J,<IB JICllIlH 01' aTJIwc(Ill']JHoru 

)10 15 000 Kalc.A~'!, COCTalJJIHCT 16 ,5G % . 
:v~ ],[l3all II an HCOl! PC}J,CJIClIIl OCT!. BCJJI! ' Jill 11.1 y~tCJT],UlO J lIl TI oG'llCMa n 1)11 no

PC'XO)(C :3HTpYJ1.UnCT npoBc}J,C'lllle TO'IJI01'O pac'wTa CHPhlToii 'Jl'UJJOTI,I paccMaT

(lllDaeJllOrO npeBpaw:cHlIH JlO ypaBJJCllJlJO J{.rrt1Y3I1yca·- nJIanoiipOHt1, 

j\Ie}HiJ.Y TCM. onpC}.I,CJICllllC <JToii Jl('JII1 CJJllJhl llpCACTaBJICT neeoMIlcIIlIhlii lfl1TC

poc. HaCTOBllI,al1 pa60Tu llo('.lJ;Jll(Clla cc :mc ncpHMCHTaJIblIoMY onpeJJ;eJICHJl IO 

B YCJIOBlUrX BJ>JCOlWrO WIllJICIlJlil. 

3J\CTIEPJ,g1 EHTA JJhlL\J[ l.JACTh 

: VlfI onpe;~cJlcIlJIrr TCII.' lOThl 4>11 3 0BOrO II Cpcxo; la [(cprrrr 1I0:~ ;\aBJ1CIITIC~1 ~lbl Borl10Jlb
:lOna: III CL MCTO,(O~l TCpMOrpl1ml (c~1. I G J). flPJDI CIU'llTIO MCTO;ta '1'l'p~lfJrICC 1;oro I1UU:lJlaU Ilpll 

IIhl Clll>l1X ilaB."lCIJlHIX onncallo B pa60Tax 17, 81. r,~' lllllOCTL JJpmlCIICJJIIOI'O MCTO)l<l3;1 -
1,: 110'JC\('TCH B conOCTUBl1CHnn TJ:JOllWiWii i \nqlqlcpCI11lIJa;JL.1I0iJ 3allllCn 'l'f'p~I ()I'paM~1 UC lltCrTBa 

C II311(,CTIII.1M 'I'CIl,'lOllbl.\l :Jcpc{lC;;TOAl c{la 3 0JlOJ'O IlpUnpalltClJllll n llCC;IC; lyC~IOI'O DOIJ.{CCTOI1. (lGbl'l' 

110 B 1(a<IC'CTlJC <JTUJ10Iia nL16J1pUlOT :CClIlCCTBO, qJa :lODOC llpCOpalJ(ClilIC lWToporo II pOT('J;aCT 

II pn TC~llICpUTypC , HC pUBlJoii, lIO ;.LOCTU'rO'lJIO G:IJI :moii 1\ TC)IIIf'PU'I'Ypc TI p C' lJpall\ClllIli lICC;j('!
. (y c~ICJro B(,fl\CC'I'na . I3 :HIlX YrJJOlJHHX (lipn nonO:llllwii CI,OPOCTJI lJnrpUD<lIllIlJ) lJ:I OIIW; [l'1 
HlICP(I)('pClIlll1aJlblJO(( aunrr Cll TCJl~!Orpaml npOII O pUlIOIlI1JlLIII,1 'l'ClJJIOT[UI IIpl'DpalUClluii II 
](O:lll'lCCTDa.\1 D3T1TLlX BCU~C(,TD , J[ o 1I jlfllllJTOii Jla.\m ~IC'j'O;\lll;C IIccm'}l,OnalllIC II PODO;\UJIOCh 

11 I'll 1I()CTO:IIIIIClIl T(,.\~ 
: IOIIn M/"I ; (O. I;I(II J,I GI.!j 

; UIlJ: W II II 1I , 11f' pa B IJOlt 

10lla .\11,1 II JlII.\I UIIIl : nl 

II:lllf!lI.\l t' JI , p) , lUI). } 
~ta e .\!o (; TII TlJl!jqoii It, 
Tcn: lOT<l ell 1I:l a u:Je' 
12 OOf) h'2 / C,1/2 ('I TO C 
H:wn. J( ' IJIIII ~ ~ .~ ) . 

11 a .\11I 1I1J1I.\l l.' IJH:l l 
I, aI, G.\·;WI' 1f(JIW :J,1JI0 ' 

11110 ::)] 0 1' 0 I(CIJllII IIpO 
6:1lI :mllx I, lIail , (CJ1I 

"pll; (;(Ull'1I0.\1 Hero I 
II pI! pa C'I CTax TCII:: 
1l0npUHJ\U IIU :J ll u «( rfJ 

(J 111,1'1'1.1 /J p OIl :W () 
pc Cll CpXJJ!.I (· (>I ; OJ"O , t, 
OU'll' I'U 1,aIlU. la ~5 ,H,I 

lIeo (ixUrllJ.\l OC nupa nJ 
DOU (a:IOTl , taU: ICU 

( plIC. 1) .\Icilrrupo ua:r 

, tYC)lbI C OUPU :l ltl.1 IlCP1, 
; mCb D ;.LUU O. lfIIiUliOl, 
c Ilr:rac a ( e 'J'u: lIllJlHO 
p e llllJI.I( ; tll:J.\ll·"j'pml 
IIhlC lJ G: IOI; 5. /I fl Bb' 

cpa30BblX lIl' pCXU.'ja~ ' 
ncpexO; 1 l\l'IIIIH B 

unw) J/~''' t' JIJI.-IO L: J. n 
a ,; IIJllOi i 'J'Cp .IJLlllajJ!.1 ali 
TO IIJ,J 1,\( (,.IOt'~1 lil e,"!: , 
IITJ po.\! C'l'Jlt) ~1 1 I , C~ 
cnan TCp ,\lOllap n ClIT

j 

Cl,O POC TL Il CJ Bhl1ll 
Ill! H OT 4tH 10 ;[0 13 UOCi 
TallO)!) HOC'llI rU,-IOCL ~ ,! 
nClinH 2 C TO'IIlO':Tb';l 
B npollc c c c CmaTlfH Hi 

8'1'0 ~Hli ': IO OGYCJJOnnl 

~ 1\ I 
~~C'\ 

1 
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,I 

PIlC, 2. TllJ1ll'fII:lH Te~' 
"IJIlTUfi npJ! 1I0llwme 
HJ!1l 11 1I0CTOHIIIIOii TE' 

il 
; l : lll Oll pt':l(';ll' IID 

pacn."!AD,'IHJICrr n Bal~. 

CT,mall'lllI;a. T('p~(om 
IJ,a. 0nLlTLI n POllO; tIJ.TI 
:!lI C h B 06pa3l(LJ pTyri 
1,15 ;), I: 

Tnnlll.JlJ<1i1 Tl' p~1 
'l'yphI (CJlClJa) onH 

TUC p~OBallllJ() P'f)t 

,., 011 CO;\CPlWI:l 
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r 'n.IOTa !f!aJLIIlO[,O n ,'pl'.\O; IOl Ill' PHl1 11(1; 1 J\alwcllllI'~1 

Ilpl1 1I0CTOJlIIIIPii TC.\IIICP31'Ypc , JlO 1I0Dl,llIlaJO IIIl'~ICIl Hall.lt ' lllll!: liO JTt)) ' ~ · n Ii ,l' llJrTl<l' .,',,, 
.1011:1 M~I ; IO.'])litJ!,1 6r.1:11I Bb]6paTb 1JI'II\CC-1'BO, n I;OTO~)o)1 Ilnt:l(lIJI.lii ncpc.\o: IIl[lIlT(' lia:1 61.1 II/'" 

. I'lll:ICIIJlII. lIC pamIO)\' 110 6: 1J] ;IJ;o~1 I, i lan,'1CIIIlJO IlCpl'XO;la ~l'pllll . H ];a'JCI'TUP Tal;O)'O ,)T;I ' 
10Wl ~II.I llIHl)ll'IJJI:1Il PTYTb. J,plluall Il!IUB.' ICIIIlH pT}"J'1l )[O{'TaTO'IIiO XOI"1111O 1I00~"ICJJ:l (01 . . 

1I:lIlPIJ.\II'p. I!l. JOI). H "a60Tc »plI ;\liOIOIIU [ UlIILl OCJIOJJallf1l1 :JToii I'PIIlJO~i IT J\aII III,IX 0 (';1:11 -
)13 I' .\J Ot'TJI TBl'p.\oii 11 )IiJlilJ,OU pT)'TIl nl,I'Jllc:teIiU 

TCIl : IOTa cc 1I : lan,iC'llUfJ nprr i lan,iCIIIIHX i-IO 

12 IlOn h'Pf C,"Z ('ITO COO1'BCTCTnYCT TC~H1CpaTYPlJ 
11 ,1 11n:lt'IIIIH ~~.~ ). 

lla.\111 IIpmJ('IIH:II'H n;cpni.i fllne, 'UI CTOTI,L *. 
1,m; O),; \l'1' Illll;U;lC\IIO 1I11mC, !f!a ;lOBoc npCBpaJl(C-

11111' Ino l'O IlCjJUfI II ponCXO;ln ; 1O n pIT .'laBJlt'JJJJJlX, 

O: III ;>/;IIX J, Ilaii . ((,IIII"I~! )l:Jf! 'JlICTOrO I1,1' JIIIJI 

Il PIU'K\Il' lIn.\1 JJ 1'1'0 II 0C;JC;~IIllX paOOTax [ /l, 5 J. 
IlllTl Pll C' IC''J'ux T(,II:IOTIoI ncpcxo; la BlIocrr:raCL 

1I01l palJl;a IIll J" " " nIICpTJlbIX» rrjlJI.\lcccii. 
()IIIoITI,1 nplllI .I IlO. (II : IIfCh B ~1Y.TIh'J'lJIl:JJTl,aTO' 

1'(' "Il I' I' \ llhICOI;o l'o .WIJ:ll' lllIlI C ;l lIa~l c'I'pO~1 ra
O(1'It ' I'" I'alla.lel ~ 5 ,1t.1t. 1I 11,<I]O.III IOII (C.\[ I'03;lana'J'I> 

IIl'OC'\(). lIl.\lOl' I'U, ljliLlJ:11I'l l"'I, ()(' (nI'IITLl II ) IT ra30-

Utll' (<1;;01') , tUn: Jl' IIIIC'. J I a :J:lc l'Tponno~lc I 
( I," e . I) .\lOIIT llpUiJa:II'H .\It'; UII,lii 6.'101, 5. H cc,'TI'

. IYl' .\Il,I l' OUPl1;11ll,1 IlC'l lIlli l[ pT~'T11 3 JI r; 1I0~IC'I!l" -
11[1'1> II ; \IJ11 O; IIII JaIiUllf,l :\ cr:lI,all'lll l;a 113 n:ll'I>-

L' UI': J1ll' a (C TU:l lIlIllIoii "Tl' IIO!i 1 ,5 .11,1t ][ llIl.,"r 

p l'lllIlI\1 i lll<D!(,'I'IItI\! G .1t,1t), n : IOTlIO nCTaB.' I"II ' 

11101,' H G ' IOIi 5. JI Ofll,lUl lJ lllIl' TC'~llIl'paTYPbJ 11"i1 

tp;-t;lIIIlIoIX II l'l ll'x 0 ; 1<1 X (3aTnl'p;LC'BaJlIlc pT~·TlI. 
II t'pt'.\~);1 IJ,l'P.llll IJ iio: IC'lJ 11,101'11,1'10 MO; lll(IlllJ,a 

IU IIII) 11".\I['llfl.l( IC I. II pI! 110)J01I[11 ; 11I1'1{ll' Pl'JIJlII 

a.II,IILII T('JDlllllapl,1 ;1\t': IC';J(l-Ill1\PO)1 7, IIOJ;pl,I TOii 

' ,'11' 11;1' ~I (': 10(',\1 JIIl' :I:laJ;l1 , II J'I']'nrTpIII'0lJa:loc h 

Illqlll .\llJ ' l ' pO~1 JJ. C . hypllmwna. <d 'O PJI'IIIC'» 

8 7 

J 

4-

J 

2 

I 

1'11 (,. I. C:XC~HlTIJlICC I;nii p:npc.1 COI')':1il 
l'IJI'p .\IJI,ICOI;OJ·O ;lHRJJeJlllH. ] - ;1.'1('1,'1' -

P ODEO! I: :t .. M<lI!O)IeTp ('onpOT.lIll,; il'-

111111' 3 - e Till;;Ul'llIr; c. IlCrlll'~l; 
! -' JiOpllyC l'o('.Vjla; " .5 - MC.'lIIWfi 

[,:101,: (j - CT;ll,l1 II'JIIJ; C JlTYThlO: 7 -
TepMonapa; 8 - ::>601l1lTOni.lH nTY:II(<] 

,'11<111 T('p.\!OlIap Il l' IITjJllp OGU:llI l' h 1I CTal;HII'I II J;aX Il pll IJ 0)1011 [I! ;)601IllTOm,]X BTy:JOI( S. 
r.1;OPOl'Tr, IIOBlollIll' 1I II II ,1all,IC'l lll li UI,I:ll1 no Bet'x onhlTHX O;IIl IlHI;ouoii . B03paCTnnJlC';'lUIl,ll" 

IIIIH (IT '11 1110 ;lO I :) 000 I," / (', I/~ (liP/! {J III ,ITa" (' l'Il il pan: III'II'('),n ,\l ) Wn:ICIIlTI'~I , CO;] ) WBaC'~lbl~! IICJI· 

rallll.\I ) ) IOCTllrLl:IOCt. ;liI I J ~f1f1l. ) (alJ: lrIlIlO n ;I,\j(' JIlI : IOCh ~lallrnIlIlIJOULl.\1 ~lallmlCTpOM COIlPOTllIl 

:JCIIT!II 2 C TO'IIIO CThIO ±3U 1'- ~/r, 1/2. CIWPOI"J'r. 1I 0DT,lD ICJII1H l WB:II'lIl1l1 IIC'('''O.llhl'O B03paCTC] 1:1 

IJ JI(lOIICC CC Ci!WTIIH 1J1',IJCjJCTIl IIC Y'ICllhIUC'II11l1 C)!U!~la('~I OC TJI Cpl';n,l , nepe;1aroulcri ;lan.'lCJIII I' . 

:1'1'0 ~101 ':10 06YC.IOBIITI, lIoqJcUJlloeTh 11 pll 11 ;1,\11' PCl III If TCII : IOIJIoIX ::>!f!IPC1;TOB 3a C'ICT ":JMCllCIIIIIl 

Pac. 2. TlIIUlTJIWH TCPM())'p,DDm, 

'IIHTan 11 pH 1l0flbllllCIIlfll AaIlJIC

HIIH 11 1I0CTOll IIII Oii Tt' ~!J]cpaType 

~'(,:lnlJlIii TCII : lonC'pl';w'm. ; (:IH nlolHGHCIJl1lT Bf':IllIIllIll,1 

:lTo ii nO;]~lOFI;IIOii 1101-PC'IIII101" fII MI,I f1POIJC,TJJI Onr,l'rM Tl O 

:Jl1Tncp;ICIJ<l llnIO pT}'TJl 1I 0il :-t"'IJ:lCJI11I'~1 raaa (aaoTa) II 

lI Cll'falla. lL'lOula,:th IlnqHIll'pl'IIIlJla,lbllOii <lallffCH TC'p~10 -
rpa~D! ;~:In o;l lloii II Toii iKC lIanCI'I\II pTyTfI B 3THX' OTlIoJ

Tax OJ,aaa:JaCI, HpaJiTII'JCCIil! OJllllJUl{Olloii (pacxmH;II'

IIn o 3 %), ;D,a:JhllciinlHc OllblTLI Bce npoBoJ[Iwrrcb C 

3aIlO:lIlCIIIIC~I Kalla:la MY:lbTIJIWm>aTopa IICllTa llml, 

,J.,iH BblHCIICllI!H TO'lJIOCTII MCTO;II'IIiH 61,1:10 , l'pO.\j(' 

1'01'0, rrpoBe;1cllo 15 onr,lTon, n HOTOPI,IX n ooa CTl1-
J-;[ln']lll,a 3aJTIIBa:IOc, I, Oi1l111flI>OBOC HOnIl'lCCTBO p'ryTlI , 

II l1OBI.tmellITe Tc~wepaTYPbl upn ee 3aTBCpJlena lllllr 
IT 3MeplJJlOCh )J.ny~lH i~lJ(I)(pCpcIJUlla.'IhBbJMn Tcp~Iona pa
~11J , JJ pnc(lCll11lJelllJ!,IMH H 1~lJy.\1 3CpHaJI LllhlM raJI bBaJl() 

~1l!TpaM C !f!oTo~lallucbIO lIa OAJJml 6apa6unc. IJpl1 
aTOM I .. al'lqan TClnJOlJapa IIp"coeJ,(lIIlHJJaCb TO K OWIO

~!y, TO J, ApyrO~!y ra:JbBaIlOMCTpy. Ha OCHona1l11ll 
3THX Ol1bl'l'OB MbT OIlClilfBaC'M MaHCliMaJI[,nylO B03.\10;J;

IIYIO nOrpellJHOCTb II pIT on pCi-IC,lellIIHX TCflnonoro :' !f! 

¢C'liTa !f!a3 0Boro IICPCOXO)J,U IJ ±5%. 
;l : IH Onpl':IC,' ICllllfJ TCJJ J!O'fI>[ 1>0;1000\,0 IlC'PCXO;1U IJ nCpIlI! 1I 0c;crc)( lmii rrpC)J,oapJlTCJlLIItI 

paC II :IUll:!H:JCH n naJ;~'yMe n I,napuclloii ·I' P.I'UI;C II al1TC~1 OOTa'JUBaJlCH TO'Ino no pa;lm')lY 

tT<l IiClII'ITI"a. Tt')HlOnapu mlOTJlO nCTan:IH: laCh B OTncpCTnc, B['ICIIcp,lCnIJOC B I\CIITPC 06P";I 

ll,a. (InbITLJ npOIJO,lJr.-THCh C O~IIlOll )J.f1 !f!tf>epc II IJ,U un L 1'lOii Tl'p~iOlla poij, cllan HOTOpoi:i nO~iCllta
: IITCh B OOpa;)lJ,bl p T)'TIl l1 nCpITH. ITanecHa PTYTlI paBIIII:JaCh no llCCX OJIblTaX 2,00 <I , n;CpIUJ -
1,1:i !! . 

TI!UflCllJall Tcp~lOrpn;\HHl Jl306pamclJn IIa PJlC. 2, n(~pnhTii CI{U'IOI{ TC'MHcpa
'I Y IlLI (r,J]cna) OlBC CJaCT (p::l30nOMY nepcxo.o:y l\C pan I llTopoii (cnpuBn) - 3,1-
TlJep;.!,CBUIJl1JO pT)'T11. 

* Oil co,~Cpml1)r 1,5 ?u IICO,'(II.'!3, 1,3% npa3eo;J.mla , 0, t % cmwna II 0,01 % onona. 
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3illlJleJl , 'rpMOl'pn \t~l, := .~ 
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2\, cepllll Cc ~~ ' . 

'1', ' C 

I I 
SlIg ~a~_ 

Cc llg Cc I1g ~gtl:~ 
) I ~ ~ 5.~ 

'1 1 :) , 2 li700 jO'~UO 3470 3J40 1 111 
GS5U 10350 3470 3130 1,11 
G1l5U 103:i0 3"40 3150 1,09 
6700 10350 3410 3050 1, J 2 

;)~80 3140 1 ,11 

CPCAllCC 1.1 .1 S80 

2 17 ,0 700U 11300 3110 2960 1,05 
6850 11000 3150 , 3UlO 1,01-
6900 10900 3190 2960 t,08 

3150 2950 1,07 
I 

, CPCAHCC I J ,06 SloO 

;3 18 , 2 7200 1J200 ::\630 3140 1,16 
7100 11 300 3780 31/10 1,19 
71 50 11200 3850 3100 1, J5 
7100 11300 3600 3130 1,15 

CPl' ;lllcC' 1 I,Ju 920 
I 

I 

PC;JYJIbTaTbI TpOX GCIHlU: OllblTOB l1IJO~(CTaBJIelIhl B TUG;ru[l(O. 

B nOeJIe,D,HeM CTOJIOU,O 'faOJlIll(blll PODC)lCHbI 3Ha'ICIDIlT TCIIJICTbl <pa3 OBOI'O llC

I' l',O}lJI B u;oprm Qce, DM'TlICJ1PHllblO no <IlopMYJIC*: 

2,00 ·140,13 
Qcc = 1,1:)'0,97 qHg'[( 

ril,U qHg- TCllJIOTa flJIanJICHHFl 1 2IJ'lyfU no ,n:UlIlIhIM BpHl1.tfmella [91 J] pH TCM

llepaTypo omITa: j{ - OTUOlUCHIIO nJIOIJJ;a,D,err ,D,1I<p<pepOHL~naJIbliOr[ 3aml CII 

TepMOrpaMM (S J(CPUFI : S p'rYTH). . 
CpeAHec 3Ha'lOHlfO QCe H3 Tpex COPlllIOllbITOB (n IWIf{,D,oii: ceprru Opa;>IHCh 

HOBbIe naBOC[W 06pa3U;OB 1I HODbIC Tep~IOnapbI) panno 880±-i0 }wJ~/ 2-am().\£ , 

OECYfl,~EJlHE P E3Y JIbTATOB 

P03YJ[bTaTbI llUcTOFlIJJ;CrO rrCCJIO;:I,ODalIIU[ nO,D,TDcpn'l1.aiOT nOJIOlHelIlH' 06 

II J,O llTIl'IJIOCTrr lVIO;:J; II(I)I[I,a~m[ ,-\CplIH, oopa3YlOIIJ;OrrCll npn llbICOJWX ,n:aUJIourun: 

C I1H 3HoTeMIIepaTYPHoii oro lItO~l!(plmm(lfoji:. Panco Tpm10 JI <DeI,c [111. nc

CJIC,n:YH nOBe,n:emfC 1\0 purr npll 1I113l\1lX TOlllIIcpuTypax, oona pyiIWJI!i llpCBpa

IUOHIIC oro npn 1090 K C YMellhllIeHllClII 06'bclIW na 10%. D CDHan C ;JTlr:lf B pa

fiOTO [2] DllCPBblC 6hl;;I0 JlbICl..:aJRHO llpC,D,nOJIOiKCHIIe, 'ITO naiiJI.OHIIall TpOM6o~1 
II <DeRcoM Mo,n:JuIHmau,llrr J~C pllll HileJITrrlJ:Ha C OTHPbIToii B prr,n:tI>MClIOM [11 
rro,n: BhlCOlaIlIl ,n:anJICIIIlOllI. BUOCJIOIJ:CTDIUI 6bW[f ouy6JIIIlWDaHbI ,D,DC pa60TbI, 

lloJ].TBOpn(JI.UlOIJJ; lfB no npOl1.IlOJIO}JWIIlIC . IIIyx II CTYPJ(HIJHIIT [12] COOUIJJ;llJIlI 

* :tI/'[ C'fllTnOM npCBpall,(OIUIC nopurr npOlJlC.'.(UIIIM nOJllIOCTI,IO, TflR l'fll\ ;WU:lOHno n 

lIalllIIX onhlTflX rrOBIJllI n : lOCh ~o 13 000 h'Z/CM 2; npt[ TarWM AllBJIOIIIIH MCllee [IJ\OTHlill MOnn
qJIYKa [I1111 pOIITfCnOrpac{l fl'ICClm II e OUHR PYil(CHU (CAL (21). 

o 11 pOU(~j.(cJ/ liOIt 

1.JCCHoii CTPYRT; 
JIH'IIIO ,I\DYX RI 
'ICCIWii pO!UeT 

(a = 4,82 A), 
Pe3YJIbTaThi 

TmmopaTypax 

KalJ,l!ll u;epHFl 0 

Kal\IUI, cYIJJ;eCl 

JlaycoII H 

06 11 l1.ellTI11.Juoc·' 

n pUOJIUaWIIUYK 

paR n03DOJIlfJIa 

nOJIOflWIJI1JO. IT 
CJIY1.Jae COCTaBJ]' 

Ha~1U :mcnepJl'J, 

BeCMla 6JII13Ha 

BOU p =- T lieD 

TeMnepUTyphl ij 
OCJIOiHIIRCTCR h i 

xO)J,a npH HH3j 

1. OmICanol 
OCHOnaU110e na i 

HCCJle,D,yoMoro
v 

E/ 

H nOCTOfllilIOH~' 
2. OnpeAen 

+40 XGJI,!2-GIIW. 

- 3. Pe3YJIhTa! 

HOCTH MO,n:ll<pIIK 

lIB3J{OTCMllC p aTJj' 

AI<a~CMIIfT 
HHCTHTYT HPJI, 

~I(' 
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1. P. Vf'. B r i di 2. A. W. Law!, 
3. P. W. B ridf 
4. P. W. B r i ~ 
5. P. W. 13 r i dl 
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7. H . S. Yo d E1 
8. B. IT. E Y T y~ 
9. P. W. B rid . 

10. M. R. JH ° x 
11.F.Tromb . 
12. A. F. S c b u ~ 
13. N. R. 1 a m al 
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TenJIOTa cpaaoBoro uepoxoAa n;eprrJI nOA AUBJIClUICM 353 

o llpOB8AeHHOM llMn paHee peHTrenorpuqlI1'1CCIWM llCCJICAOBalJl11I HpnCTaJIml

'1cclwii CTpyl\Typhl nCpfHI npn 90° K. npn aTOM nMJ[ GbIJIO oGllapymcl1o Ha

.T(II'HIe AByX l,pnCTaJIJIn'lCCIHIX .<pa3 : C 06bl'IIIOll rpunCnClITpFIpOnalJllOH Hy6FI

'1('woi:i pC!I'eTl<Oll (a = 5,12 A) II co C/KaTo~i pCllleTl<OU Toro me TIIIIa 

(a = 4,82 A), T. e . C TeMli me napaMeTpaMH, 'ITO n n pa60Te [21. 
Pe3YJIbTaThl nCCJIe)lOBaHFIfl aJIe l\TpOCOnpOnIDJICIIl!fl IICP!!fl npn IHl3IUJX 

TCMnepaTypax [13] c nnAeTeJIbCTBYIOT 0 TOM, 'ITO HOBafl 60JIee nJIOTUarr MOAmIJH

],aI(lIfl nepUfl 06JIaAaeT 3HaqlITeJIbllO MeHhllillM C0l1pOTl1BJIeH.I1eM, '18M MOP;l1<pn

l;au.r£H, CYIIICcTBYIOIIIafl rrpn 06bIqHOii TCMlIepaType. 

LlaycoH n TllHr IOaH-TaHr [2] HC TOJIbHO BbICIW3aJIH npe.D.nOJIOmeHUe 

00 I1p,E'HTlIqnOCTH ynOMl"IHyTI,IX .D.ByX MOATl<pIIHUII)'lll :o;epFIfl, no H npon3B(Jmr 

npn6JUDHcHIIYIO OIleHHY BeJInqIlHhl TCrrJIOTbI rrepcxoAa nOA AaBJIemIeM, HOTO

paff n03Bo:w.rra 6hl nocTpoHTb AHarpaMMY P - T, YAOBJICTBOPflIOIIIYIO aT01llY 

norron,eHflIO. no IIX paCqeTaM, TenJIOTa npeBpaIIIeHHfl :o;eplIfl .D.OJIIfUIa B aTOM 

c.:r)"we COCTanJIHTb OI{QJIO 0,04 eV, T. e . OHOJIO 900 1W,f/,/z-amo.A£. Harip,cmrafl 

lHDJU aI{ClIep nMelITaJIhHO BeJInqlIHa 880 + 40 1W,f/,/z-amo.At (lIpH 13-18° C) 
BCCJ.,~W 6JIfl3Ha I{ aTOMY 3HaqeHHIO. CJIeAyeT OTMeTlITb, 'ITO 1I0CTpoemle HpU

Boil P - T Hcnocpep,CTneHHO 1I0 aI<c nepnMe HTaJIbHblM AaHHhlM 0 3aBlICIIMOCTII 

Te~lllcpaTyphl <pa30Boro nepeXOAU OT AamICIIJIfl B CJIyqae :o;epHfl 

or.;rrOIf\HflCTCH HHHeTnqeCI{llMli (paI-I:'[OpaMII (TOpMOIHCIIllCM Ii HenOJIHOTOH nepc

XO)W npH TIII3HITX TCMlIcpaTypax) (CM. 11). 
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DETERMINATION OF THE HEAT OF PHASE TRANSFORMATION IN CERIUM 
UNDER PRESSURE 

J:f. G. GO'ni/;;bel'g, G. r. Slw/;;hovslwi and V. P. Butuzov (Moscow) 

Summary 

A thermographic determination has been made of the heat of the phase transforma
liou in cerium at 13-18° Cand a pressure of about 7000 kg/cm2. Tbe value for this quan
lity is 880±40 cal/(g. atom), which confirms the identity of tho modification of ceriua 
formcd under pressure with the low t emperature modifica tion. 
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