
;:}TIIM p;aHHbIM OlIefIlIBaJIII Pg,O. OIThITbI rrpOBOro'IIDICb IIplI .D;aBJIeHIIHX 5 1'1 

25 R6ap . AnIIapaTypa n MerOro'IRa 3RCIIepHMeHTa ChlJIII omrcaHhl paHee (q). 
no IIOJIyqeHHblM pe3YJIbTaTaM 6hl.lTII IIOCTpoeHhl rpaq:lurn: (pIIC. 1). 

AHaJIIIS rpaq:IIRoB IIORaShlBaeT, 'lTO B HaIIIHX OIIhlTax JIJ!UI1Il'l IDIRB~ca II 

.cOJI~ca ,IVlH BceK paCCMOTpeHHbIX IIOpOP; CMeII1;eHbl B o6JIacTb 60JIee HHSRHX 

TeMIIepaTYP, 'leM B OIIbITax T. rplIHa .H A . PHi:!TByp;a. TIO-BIIP;1'IMOMY, 3TO 

{)6'bHCHHeTCH rJIaBHbIM 06paSOM HaJIH'llIeM B 

HaIIIHx 06paSlIax HeIWToporo ROJIH'leCTBa 

BO)];bI. TIO'lTH AJIJl Bcex IIOPOA On;eHRa cpeA-
Hero COAep}RamU[ BOAbl B 06JIaCTlI JIHRBIIlfj'- /,f/J/J 
ca AaeT OROJIO 2 %. T OJIbIW .D;JIH mrnplITa :3Ta 

BeJI1f'IHHa CHlIiRaeTCH AO 1 % H lIIDRe. TaRoe 

COAepiRaHlIe BOAhI COOTBeTcTByeT CJIYllaIO, 

RorAa PH,o < Paal'P' TeM He MeHee BHITHO 

.aaMeTHoe paCIIIHpeHHe IIOJIH 'laCTH'IHOrO 

IIJIaBJIeHlIH IIOPOA, oc06eHHO IIpH 25 R6ap, 

IIO-BH}l;HMOMY B OCHOBHOM sa C'Iel IIOHlIiRe-

I.J/l/l 

f!/J/l 

fllJ/l 

HIIH TeMIIepaTYP COJIIIp;yca. IIJ/J/J 
COIIOCTaBJIHTb IIOJIYlleHHhle HaMH p;aH-

Hble C peSYJIbTaTaMlI aBcTpaIDIHcRHx HCCJIe

.;::t;oBaTeJIeH CJIe}l;YeT C HeRoTopoH OCTOPOiRHO

CTbIO, B OCHOBHOM IIO ,!l;ByM IIpH'IIIHaM. Bo

IIepBhlX, Ha6JIIOAaeTCH paSJIK'IlIe B COCTaBax 

nCCJIeAOBaHHblX IIOPOP;, oco6eHHo IIO TOJIelI

TY, C peSRO OTJIH'IaIOII1;HMCH COp;epiRaHlIeM 

AlzOa. 11 aHHble IIO OJIHBHHOBOMY 6aSaJIbTY H 

IIIIRpHTY MbI salIMCTBOBaJIH HS ..n;pyrHx pa

,60T (i) . BO-BTophlX, AaHHbIe A. PJIHrnYJJ;a n 

.n;p. (i) IIO IIOJIOiReIHlIO JIHHHH COJIHD;yca H 

.JIHRBII}l;Yca, oc06eHHO IIpH MaJIhlX p;aBJIeHH

HX, He){OCTaTO'lHO TO'IHbl, 'ITO, BIIpOlfeM, He 
OTPlIlIaIOT H CaM}! aBTophl. Tal{, HeHap;eiRHbl 

p;aHHhle IIO IIHRpHTY IIpH 5 R6ap. BHAHMO, 

-3THM n MomHO 06"bHCHHTb He COBceM 'leTROe 

COBIIa}l;eHHe IIOJIOiReHIIH JIHHlIH COIDI}l;yca JJ;JIH 

IIHRpHTa IIpH AaBJIeHlIH 5 R6ap. 

IIJ/l/l 

g/l/l~----~----~----~ 
1fJ,P8 1f8,.88 Jl,f.f "/" J1, 10 

CDrJ~K!QUl! S~OZ 
! NQli/VZ' 'lltlUIIQ:C--

II sYQemre xapaRTepa MHHepaJIo06paSoBa-.. 
RHH B HCCJIeJl;OBaHHhlX IIopOAax B HaIIIHX 

OIIbITax H OlIbITax PHHrByp;a H .n;p. IIOKaSbI
BaeT, 'ITO B IIpHCYTCTBHII BOAhI B ROJIH'leeT

Be AO 2 % IIpOn;ecc l{pHCTaJIJIHSalIHR COOTBeT

cTByeT B o6II1;eM Rpl1CTaJIJIHSalIHR CMeCH B 

{<CYXHX}) YCJIOBHlIX. Ha6JIIOu;aeMhle iRe pas

JIH'IHH MomHo, O'leBHAHO, 06"bHCHHTb IIeOAH-

PHC. 1. KpHCTaJIJIH3a~lIH rropo~ 'liI3-
BeCTIWBO-m;eJIO'lHoii: cepHH IIP'H .Bbl
CORHX TeMUepaTypax II )l;aBJIeHHHX 
5 (A) H 25 (E) Itoap. 1 - RplIBble 

JIllRmI)l;yca H cOJIlI~ca TIO )l;aHHbIM 
(t, 2), 2 - TO me no HaIIlll:M p;aH-

HaIWBhlM XIIMH'leCRIIM COCTaBOM HCXO}l;HhlX HbIM, 3 - TIOJIe RplICTaJIJIlI3aIIlIfi 

.06paSn;OB (Ta6JI. 1). K rrpHMepy, IIOJIY'IeH- TIJIarllORJIa3a. 4 - IIOJIe }tpHCTaJIJIH-

HbIe HaMlI AaHHhle P;JIH aRAesHTa ORaSbIBa- 3a~H OJIHBHHa 

roTCH IIpOMe}RYTO"'lHhlMH MeiRAY .D;aHHhlMH AJIH aHAeSHTo-6asaJIbTa H aHJl;esHTa 

y T. rpHHa H A. PlmrByp;a (2), 'lTO B 06II1;eM COOTBeTcTByeT XIIMH'IeCRHM 

COCTaBaM BCeX Tpex paCCMaTpHBaeMhlX 06paSIIOB. 

PeSYJIbTaTbI OIIbITOB nOSBOJIHIOT HaMeTHTb HeROTOphle oc06eHHOCTH RpH

-cTaJIJIHSan;HH ,D;JIH BCeH CeplIH HSBeCTKOBO-II1;eJIO'lHbIX IIOpOJl; (Ta6JI. 2). TIPH 

..n;aBJIeHIIH 5 R6ap aTH oco6eHHocTH COCTOHT B CJIe}l;yIOII1;eM: 1) BO Bcex OIIhlTaX 

l{pHCTaJIJIHsyeTcH MOHOKJIlIHHblH mrpOKceH H IIJIarHORJIaS; 2) IIOJIe KpIICTaJI

JIIISalIKH pOM6lIQeCKOrO IIJIpOKCeHa Y3KO II HeCROJIbRO paCIIHrpHeTCH B CTOPOHY 

mmpHTa; 3) IIO Mepe BOSpaCTaRlIH OCHORHOCTII IIOpOP; paCIIIHpHeTCH nOJIe 

RpHCTaJIJIlISYIOII1;erOCH OJIIIBHHa H YBeJI1f'IHBaeTCHero ROJIH'leCTBO; o)lHonpe

MeHIIO cymaeTcH IIOJIe l{pHCTaJIJIHSalIHR IIJIarnOImaSa, a ROJIH'IeCTBO ero YMeHb
rnaeTCH. 
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IIpH p;aBJIeHHH 25 K6ap DCHDBHblMH MDMeHTaMlI RpnCTaJIJIHSaD;HH HBJIJIIOT

eJI: 1) KpHCTaJIJIHSa~ MDHDKJIHHHDrD nHpDKceHa H rpaHaTa; 2) pDM6H'IeCKHH. 

n HpDKceH KpHCTaJIJIHsyeTcH rJIaBHblM D6pasDM B DlIeHb Y SKDii SDHe B nDpDp;a x , 

no. CDCTaBY 6JIHSKHX K nHKpHTY; 3) peSKD CDKpaJ::qaeTCH nDJIe nJIarHDKJIaSa B 60.

JIee DCHDBH1JX no. CDCTaBY paSHDBHp;HDCTHX c epHH; 4) nDJIe KpHCTaJIJIHSaUHH 

DJIHBHHa cymaeTcH B CTDPDHY UDpDP;, D6DraJ::qeHHblx KpeMHeseMDM,- TDJIeHTDB. 

IIpH p;aBJIeHHJIX 5 H 25 K6ap mr B DWIDM HS HsyqeHHblx HaMlI CDCT'aBDB 

K p HCTaJIJIHSart;HH KBaprt;a He Ha6JIIOp;aJTaCb. B paRee upDBep;eHH1JX DUbITax c
lII,eJIDlIHblM 6aSaJIbTDM (1<) B aHaJIDrHllHbIX YCJIDBHJIX DTMellaJIDCb 6DJIee HH TeH

CMllBDe nOrJIDIrt;eHHe BDAbI CHJlHKaTH1JM paCnJIaBDM (CDP;epmaBHe ee B CTeKJTe' 

ITop o):la 

AH):Ie SHT 

TOJIeHT 

Ta6J1lu~ a 2 

CocTaB MlIHepaJILllbIX <pas. RpJiICTaJIJIJiISoBasm H x cfI BO BpeMfI OIIhlTOB 
DpH AaBJIeHHfIX 5 Ji!: 25 R 6ap H BLICORl'IX TeMDep aTy pax 

5 Hoap 25 Hoa p 

HamH ):IaHHhle I ):IaHHhJe (' ) Hamp! ):IaHHhJe I ):IaHHble (') 

MIl + ITJI(BOB- MIT + ITJI Mu+rp+ rp + MIT 
MomBO P U ) rlIITJI + MIT + PIT] + ITJI + PU [rp + MIl + UJI + HB] 

MIl + ITJI + l/ + IlJI + HB (?) MIT + IJJI+ MIT + rp . ITJI HC'Ieaa eT B 
+ 0. ± PIT npH 1100· + r p+ o HHTepBa JIe OT 20 ):10 25 

OJIHBHHOBhlH 0 + MIT + ITJI O +MIJ+PTI o+rp + 
Hoap 

rp + MIT + PIT (MaJIo) 
OaaaJlbT P IT Bhln a):laeT (B YSHoa MIl + PIJ(?) 

TeMnepaTYPHoiI BOHe) 
npH 9 Hoap 

r p + 0 (HlI3H. TeMn) + ITHHPHT O+ MIT + 0 + MIT + ITJI rp + MIT + 
+ P IT + + 0 + P II(?) + MIT + PIT (BbIC. 
+ ITJI (?) TeMU.), PIT Ha'le aaeT 0 

20 ):1 0 23 Hoap 

IT P H M e'l a B H e . MIT - MOBOHJIHHBhlH nHpoHceH, PIT - POMOH'leCHIlH TIJlpOHCeH, ITJI - nJIarno
llJIaS, 0 - MHBepaJI rpynnbl OJIIiBHHa , rp - rpaHaT, KB - HBapu. IlOPR):IOH, B IIOTOPOM ne pe'lP!CJIeHhl 
MHHepaJIhi B Ta6JIHue , cOOTBeTcTByer nOCJIeJ(osaTeJIbHOCTH BblnaAeruIfJ nx us paCDJIaBa . B HBallp aTHble 
cllo611H SaRJIIO'IeHbl a CCOUHaUHH Mlmep aJIOB, DOJIY'leBHhle B (') ):IJIR COCTaBOB J'[ P T-YCJIOBPlH, HeCHOJlb
HO OTJIH'I3IOIIlHXCIi OT B3DIHX . 

,lIO 4 Bec. %) H KplICTaJIJIHSart;HH B HHSKDTeMuepalYPHDii D6JIaCTH - aMqHI6DJIa .. 

B DITHCbIBaeMbIX HCCJIe~DBaHHHX KpHCTaJIJIHSaD;HH rrDCJIe~Hero He rrpDHCXDP;H

JlD. STDT peSYJIbTaT ITDp;TBepmp;aeT BbIBD.n; A. PHlITBy.n;a H .n;p. 0. rrDBe.n;eHHK 
BDJJ;hl DTHDCHTeJIbHD paCllJIaBDB paSJIHlIHDrD CDCTaBa (1), a HMeHHD, liTO. BDP;Y-' 

CDp;epmaIrt;He WaRbI BDSHHRaIOT rrpH PH,D. < PHarp npeHMyJ::qeCTBeHHD B He.n;D
ChIIll,eHHblX KpeMHeSeMDM CDCTaBax. MDmeT 6hITb, YBeJIHllemre CDn;epmamur 

BDAbl CBHSaRD C nDBhIIlleHHeM Irt;eJIDlIHDCTH ITDpDn;. C STDB TDlIKH SpeHl'lH Iffi

Tepec rrpe.n;CTaBJIHIOT SKcrrepHMeRTbl ITO. paCTBDpKMDCTH BDAbI B DCHDBHhIX lI' 

YJIbTpaDCBDBHhIX p aCrrJIaBa X p aSJIHlIHDB J::qeJID'!HDCTH. 

IIDCKDJlbKY B CTaTb6 T. rpHHa H A. PHHrny .n;a (2) pellb H.n;eT He 0. q:paK

nHDHHpDBaHHH B CTDPDHY aHn;eSHTa, a 0. npHMOM BbIIIJlaBJIeHHH aH.n;eaHTDBhIX 

MarM, STDT npDrt;eCC p;DJImeH orrpe.n;eJIJIThCH TDJlbKD CDDTHDmeHHeM Mem,rry pac

ITJIaBOM H KpHCTaJIJlll'IeCKHMH q:asaMH H COCTaBOM caMHX 3THX was. 

T. r PHHOM H A. PHHrBYP;DM, K CD1{,aJIeRKIO, He 6hlJlO c,n;eJIaHD Drrpe,n;eJIeHHff 

CDCTaBDB rpaHaToB H rrHpDKceHDB B rrpe,n;eJIax Bcero rro.JIH HX Bblrra.n;eRHH. 

Mem.n;y TeM, HlIleIOTCH p;aHHbIe no. uBDJIIOrt;HII COC'IaBDB 3THX !faa C H aMerreIDI

OM TeMllepaTyphl H ,n;aBJIeHHH. KpDMe TOro, KpHCTaJIJIHSart;HH RBaprt;a B KBap

rt;eBDM TDJIeHTe rrpH BbICDKDM p;aBJleHHH Ha6mDp;aJIaCh aBTDpaMH TDJIhKD B 0.6-

JIaCTH cy6CDJIH,n;yca, a He B aOHe lIaCTH'IHDrD paCrrJIaBJIeHHJI TDJIeHTa. IIDSTDMY 

HaM Ka>ReTCH Heo6DCHDB3.H1IbIM BbIBOn; 0 TDM, liTO. npH nJIaBJIeHHH MeRee 

50% BeIrt;eCTBa KBaprt;eBDrD lDJIeHTa B OTCa.n;KY .n;DJImeR yXD)J;HTb KBaprt;. r.rre

p;yeT DTMeTHTh' 'lTD ,n;aHHble ITO. JIHKBHp;ycaM (a TeM 6D.rree no. CDJIH)J;yCaM) B' 

OOJIaCTH BhICDKHX .n;aBJIeHHH JJ;JIH KHCJIhlX paSHOBlVl;HDCTeii ceplI'H Hep;DCTaTDlI

HD y 6e,n;HTeJIhHbl, TaK KaR 'IaCTO nDCTpDeHLI 'IDJlbKD rrD 1 TDlIne. 

KpDMe TDrD, pemeHHe aH)l;e3HTDBDii npD6JIeMbl, npep;JIDmeHHDe T. rpH

HDM H A. PHHrBy,p;DM, Ha"TaJIKHBae11CH Ha 6DJIhmHe TPYP;HDCTH rrpH <>6bHcne-
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