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nPEBPAllI.EH 1151 MEAMElJ I1TA 
npl1 BblCOKI1X )J,ABJl EH I151X 11 TEMn EPATYPAX 

Ilp06J1eMa reHe3Hca 6a3aJ1bTOB Hepa3pblBHO CB5I3aHa C np06J1eMOii rJ1y-

6lfHHOrO CTpoeHHfI· 3eMJ1H. B HaCTOlll.l.l,ee BpeM5I HeT e)lIfHoro MHeHH5I 0 CO

CTaBe If CTpoeHHH rJ1y6oKHX 'lacTeH 3eMHOH KOPbl 11 BepxHei'1 MaHTHH (Ha 

rJ1y6MHe OT 30 )lO 150 KM). b0J1bIlIa51 rpyrrna neTpOJIOrOB C'lHTaeT, 'lTO 6a-

3aJIbTOBble MarMbI BbITIJ1aBJ151IOTC5I nplf H3611paTeJIbHOl\I nJIaBJ1eHHH M3 yJ1bTpa

OCHOBHoro Bel.l.l,eCTBa BepxHeH MaHTHH (30Ha HH)!(e rpaHHUbI Moxo). O)lHaKO 

Bonpoc 0 XHMH'leCKOM COCTaBe :noro YJIbTpaOCHoBHoro BelUeCTBa OCTaeTCH 

)lI1CKYCCHOHHbIM. B KaLJeCTBe B03MO)KHOrO aH2J10ra MaHTMHHoro BelUeCTBa 

60JIbIlIHHCTBO neTpOJIOrOB CiliA 'paCCMaTpMBaeT rpaHaToBbIH nepH)lOTHT 

(VIo)lep, THJ1JlH, 1965). B pa 60Tax A. E. PHHrBY)la pa3BHBaIOTC5I (1)leH 

o « nHpOJ1HTe», COCT05llll.eM 113 CMeCH Tpex 'laCTeH )lYHHTa H O)lHOH 'laCTH 6a-

3aJIbTa (Clark, Ringwood, 1964). 10. M. ilieHHMaHH nplf)lep)!(HBaeTCH MHe

HH5I, 'lTO MaHTHHHoe BelUeCTBO, H3 KOToporo BbIflJ1aBJ1[HloTCH 6a3aJ1bTbI, MO

)!(eT HMeTb lll.eJ104HO-YJIbTpaOCHOBHOH COCTaB. 11M paCCMOTpeHa B03MO)!(HOCTb 

BbIflJ1aBJIeHH5I 6a3aJIbTOBOH )!(H)lKOCTH H3 MeHMe'lHTa H C)leJ1aH BbIBO)l, LJTO 

« HeT HHKaKHX OCHOBaHHH OTBepraTb Bep05lTHOCTb npe)lnOJIO)!(eHH5I, 'lTO MeH

MelIHT H 6J1H3KHe K HeMY no COCTaBY nopO,JJ,bl 5IBJ151IOTCH XHMH'leCKHMH 3KBH

BaJIeHTaMH MaHTHHHoro BelUeCTBa» (llJeHHMaHH, 1964) . 

f. n. Acj:JaHacbeB C4HTaeT, lITO rpaHHua MOXOPOBH'lHlla (nOBepXHOCTb 

CKa'lKoo6pa3Horo H3MeHeHH5I CKOPOCTH npO)lOJIbHWX BOJ1H) 06YCJ10BJIeHa He 

nepeXO)lOM OT OCHOBHbIX K YJ1bTpaOCHOBHbIM 06pa30BaHH5IM, a Hanp5l)!(eHHbIM 

COCTOHHHeM nopO)l rJIy60KHX C;TIOeB 3eMJIH (30 KM H rJ1y6)!(e) nO)l BJ1H5IHHeM 

.lI.aBJIeHHfI' BblllleJ1e)Kaw,HX TOJ1lU. B npe)lellax BepxHeH MaHTHH MorYT 3aJ1e

[aTb nopOAbl, 6JIH3KHe K rpaHaTOBOMY aMcj:JH6oJ1HTY H )lpyrHM MeTaMopcj:JH

lJeCKHM 06pa30BaHlf5lM cpe)lHerO H OCHOBHoro COCTaBa (Acj:JaHacbeB, 19671,2) , 

B HaCT05llUeH pa60Te He npHBO)l5lTC5I )lonOJ1HHTeJlbHble apryMeHTbl B 

nOJlb3Y TOH HJIH HHOH T04KH 3peHHH HCCJ1e)lOBaTeJleH 0 CTpoeHHH BepXHHX 

'laCTeH 3eMJlH H COCTaBe BelUeCTBa MaHTHIL ABTopaMH H3JlaraIOTC5I pe3YJlb

TaTbI 3KcnepHMeHTa C ropHOH 110PO)lOH- MeHMe'lHTOM, KOTOpa51 MOrJla B CHJlY 

Tex HJlIf HHblX npH'lHH OKa3aTbC5I Ha r.ly6HHax, COOTBeTCTBYlOlUHX )laBJleHHIO 

OT 8 )l0 38 K6ap npH TeMnepaTypax OT 1300 )l0 1850° C. Ol1bJTbl npOBO)lH

J1HCb B npHcYTcTBHH BO)lbJ. 

METO,l1.J.fKA 3l(Cn EPJ.fMEHTOB 

3KCl1epHMeHTbI )lO )laBJleHHH 25 K6ap npOBO)lHJlHCb Ha al1l1apaType 

ITOplllHeBoro THl1a MeTO)lOM 3aKaJIKH, nO)lp06HO onHcaHHOM B npe)lbI)lYlll.HX 

pa60Tax (feHlllacj:JT, HaCe)lKHH H )lp., 1965, 1967).IlpH 60Jlee BblCOKHX )laB

J1eHH5IX 3KCnepHMefiTbI npOBO)lHJ1IfCb no MeTO)lY, OfllfcaHHOMY B pa60Te 

10. H. P5I6IfHHHa H )lp. (1963). O)lHa H3 rJ1aBHbIX MeTO)lHLJeCKHX TPY)lHO

CTaH, BGBHHKalOlll.HX IJ1IpH ~KCl1e'pliIMeHTaX, npOBO)lHMbIX C 110p'O)laIMIH yJlb1'pa-
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OCHOBHoro coqaBa, 06YCJIOBJIeHa C03.naHl1eM OQeHb BbICOKHX TeMnepaTYP, 
DlpH KOTOPbIX npOI1CxOJI.HT nJIaBJIeHHe 0I1JII1IKa110B, BxtpJI.Hml1x B COCTalB TaKI1X 
nopo,ll.. ,UJIH Toro qT06bI ocymecTBI1Tb nJIaBJIeHl1e Mei1MeqI1Ta, npI1Xo.nHJIOCb 
TIo.nJI.ep)KI1BaTb TeMnepaTypbI, npeBblrnaIOml1e 1500° C. 3TO 06CTOHTeJIbCTBO 

npl1BeJIO K TOMY, 'ITO BpeM5I BbI,lI.ep)KKI1 06pa3u;a npl1 YKa3aHHblx TeMnepa
Typax no,ll. ,lI.aBJIeHl1eM OrpaHl1qMBaJIOCb HeCKOJIbKI1MI1 'MRHYTaMI1 (OT O,ll.HOH 
,lI.o rneCTR MI1HYT). 

3KCnepl1MeHTbI npOBO,ll.l1JIHCb flO cxeMaM O,ll.HOCTa.nI1j:IHoi1 11 MHOrOCTaJI.I1H

HOM Kpl1CTaJIJII13aUI111 (reHwacpT, HaCe,ll.KI1H R ,lI.p., 1967). B nepBoM cJIyqae 

BO BpeM5I onbITa TeMnepaTypa 11 .naBJIeHl1e OCTaBaJII1Cb nOCTOfIHHbIMR; BO 
BTOPOM - npl1 nOCTOfIHHOl\! ,lI.aBJIeHJoIl1 H3MeHHJIaCb reMnepaTypa_ 

I10cJIe onbITOB 06pa3UbI, 113BJIeqeHHble M3 KaMepbI BbICOKI1X ,lI.aBJIeHI1H 11 

Tel\mepaTYP, nO,ll.BepraJII1Cb .neTaJIbHoMY MI1HepaJIOrO-neTporpacpMqeCKoMY 
MCCJIe,ll.OBaHI1IO C npl1BJIeqeIHleM MI1KpOCKOnl1qeCKOrO, TepMHqeCKOrO M peHT

reHOBCKoro MeTo.nOB. 

onHCAHHE HcxO)1.HOrO 06PA3U.A 

MeMMeql1T - cBoeo6pa3HaH YJIbTpaOCHoBHafI nopo.na rYJII1HCKOro nJIy

TOHI1LJeCKOrO nom!, pacnOJIO)!{eHHOrO Ha ceBepHoi1 OKpaJiIHe CI16MPCKOM ITJIaT

CPOpMbI. JlJIH MCCJIe,ll.OBaHI1H 6blJI B3fIT 06pa3eu nopo.nbI 113 KO.TJJIeKUI111 
B. C. rJIa.nKI1X (Mr-9), oTo6paHHblM Ha npaBOM 6epery p. MeMMeLJa, Xa
TaHrCKHH paMOH. 

CTpYKTypa nOpO,ll.bl nopcpl1pOBafI (Pl1c. 1). BKpanJIeHHHKl1, npe.ncTaBJIeH

HbJe OJII1BI1H01\,[ FosoFa20, COCTaBJIHJOT ,lI.O 60-70% 06rnero o6beMa nopO,ll.bI. 

PlHc. I. MeHMe'l1!T (oop. Mr-9). 
BKpanJleHHHKH npeJ].CTaBJleRbl OJlHBHHOM. OCHOBHaSl Macca COCTOHT 113 
MOHOKJllIHHOrO m'pOKceHa, PYLlHoro 1I XJlOPHTOBo-cepneHTHHHTOBoro arpe
raTa. BlILlHa MHHJ].aJleXaMeHHall TexcTypa. YB. 70. TIPH OJ].HOM HRKOJle. 
OJi - OJlHBHH; C - cepnellTHH, C-X - ceoneHTHIl-XJlOPHTOBbIlI arperaT; 

MIT - MOHOKIlHHHbIII nHpoKceH 

COCTaB OJIHBHHa 6bIJI onpe,ll.eJIeH no nOJIO)KeHHJO JIHHHH (130) Ha nopornKo

rpaMMe M OnTMQeCKHM KOHCTaHTaM (Ng' = 1,705, d130 =2,78 A) (Yoder, Saha
rna, 1957) (Ta6JI. 1). Pa3Mep KpMCTaJIJIOB 0,5-2,5 MM. OJIHBMH 3aMemaeTCfI 

-::epneHTMHOM aHTMropHTOBoro THna M XJIOPHTOM. O,ll.HaKO BTOPWIHbIMM MMHe
paJIaMH 3aMemeHO He 60JIee 15-20% 06mero 06beMa OJIRBMHOB nOpO,ll.bI. 

OCHoBHafI Macca MMeeT TOHK03epHRcTYJO CTPYKTYPY M MRHJI.aJIeKaMeHHYJO 

TeKcTYPY. OHa COCTORT R3 MOHOKJIMHHOrO nMpOKceHa (aBrRTa), PY,lI.HOrO MH-
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HepaJIa H arperaTa XJIOpHTa H CepneHTHHa, nO-BH!l.IiMOMY, pa3BHBaIOw.HXCH 

no CTeKJIY. Ilpeo6JIa.n,aIOw.HM MHHepaJIOM OCHOBHOH: MaCCbI HBJIHeTCSl aBrHT. 

OH o6pa3yeT arperaT conpHKacaIO/..UHXCSl .n,pyr C .n,pyroM npH3MaTHqeCKHX 
3epeH. Me)!{.n,y OT.n,eJIbHbIMH KpHCTaJIJIal'vlH IIHpOKceHa pacnOJIO)!{eHbI 3epHa 

Mf-9 

d 

Cpo 5,2031 
- -
c. 3,9381 
CJJ. 3,7569 

c. -Cpo 3,5047 
O. CR. 3,3618 

Cpo 3,0445 
o. c. 2,7845 
o.c. 2,5351 
o.c. 2,4724 
O.c. 2,281 

cpo 2,165 
O.CJJ. 1,9438 
O.CR. 1,8866 
o.c. 1,757 

CJJ. 1,680 
O.CR. 1,6475 
O.CJJ. 1,6241 
O.CJJ. 1,5761 

Cpo 1,504 
cpo 1,4844 
Cpo 1,399 
cpo 1,3644 
Cpo 1,320 

O.CR. 1,189 
O.CJJ. 1,1694 
O.CJJ. 1,138 

CJJ. 1,0832 
CR. -cpo 1,0659 

I 
c. 1,0383 
Cpo 1,0217 

PeHTreHOBCKall xapaKTepHCTHKa OJlHBHHOB 

D=57,3; Fe-H3RY'leHHe 

T a6RH lI.a 1 

156 

Ilkl 

169 I 
----�--~---d--~~-h-k-l ----I--~---d--~---"-kl---

020 Cpo 5,227 020 c. 5,180 020 
- CJJ. 4,366 - - - -

021 o.c. 3,965 021 OC. 3,911 021 
101 CJJ . 3,782 101 Cpo 3,733 101 
'111 Cpo 3,526 111 c. 3,505 111 

O.O.CJJ. 3,62 - O.CR. 3,213 -
Cpo 3,045 - o.c. 2,9976 002,121 

130 o.c. 2,804 130 o.c. 2,78 130 
102 - T,546 102 --- 2,524 102 O.CJJ. o.c. 
112 o.c. 2,472 112 O.c. 2,462 112 

122,032 c. 2,283 122,031 Cpo 2,277 122,032 
- CR. 2,173 - CR. 2,165 220 
- CR . 1,944 - CR. 1,932 -
- O.CJJ. 1,894 - O.CR. 1,865 -

222 o.c. 1,762 222 O.CR. 1,789 -
- CJJ. 1,684 - O.CJJ. 1,672 241 
- CR. 1,644 - - - -
- CJJ. 1,624 - Cpo 1,628 -
- CR. 1,580 - O.CJJ. 1,574 -
- CJJ. 1,500 -
- c. 1,484 - - - -
- Cp o 1,401 - c. 1,484 062 
- cpo 1,355 - c. 1,353 322 
- CJJ. 1,300 - CJJ. 1,298 
- CJJ. 1,193 - CR. 1,192 -
- CJJ. 1,169 -- CR. 1,168 -
- CR. 1,139 - O.CJ!. 1,138 -
- cpo 1,100 - CR. 1,099 -
.- - - - - - -
- o.c. 1,036 - o.c. 1,038 -
- Cpo 1,020 - O.C. 1,022 -

npHMe'laHHe. Mf·9-0Jlli8lUi lB HcxollHoro o6paau,a Mei1Me'HITa; I 69-OJJHBFlH. cHHTeaFlpoBaIDlhlIl np" 
TeMnepaTYpe 1600· " llaBJJellHll 8 K6ap. Spells! 6 'lUI>; 156-To me npli Te~mepaTYpe 1500' • .l\aBJJeHHli 8 K6ap. 
BpeM>! 15 ''!IN . n'i{'lepl<UYTbl OTpa>KeHIIS!, HCnOJJbaOSallHble npH IlHarHOCTliKe OJJBBHHa. 

THTaHOMarHeTHTa. XJIOPHT H CepneHTHH o6pa3yIOT yqaCTKH HenpaBHJIbHOH 
CPOPMbI, a TaIOKe BbITIOJIHHIOT oKpyrJIble nYCTOTbl·. XHMHqeCKHH: COCT8B Mei{

MeqI1Ta npe.n,CTaBJIeH B Ta6JI . 4 (KOJIOHKa 1). no opaBHeHHIO· C .n,pyrHMH no

po.n,aMH nepH.n,OTHToBoro pH.n,a MeHMeqHT X8 paKTepH3yeTcH nOBbIllIeHHbIM 

co.n,ep)!{aHHeM A120 a H CaO. 

PE3ynbTATW 3KcnEPHMEHTOB 

A. Y'IaCTHe BO.n,bl 

Co.n,ep)!{aHHe BO.n,bl B HCXO.n,HOH: l1opo.n,e COCTaB.TlHeT 6,31 %. OHa CBH3aHa 

B XJIOpHTe H Cepl1eHTHHe. I1cCJIe.n,OBaHHe o6pa3~OB JJOCJIe l1pOBe.n,eIUiH onbliOB 

nOKa3aJIO, 'ITO 3TH MHHepaJIbl He COXpaHj5HOTC5I. Bo.n,oco.n,ep)!{aw.He BblCOKO

TeMl1epaTypHble MI1HepaJIbHble 06pa30BaHHH TaK)Ke OTCYTCTBYIOT. O.n,HaKO 

HCCJIe.n,oBaHHe 06pa3~a, 110JIyqeHHOrO nOCJle Bbl.n,ep)!{KH ero no.n, .n,aBJIeHHeM 

8 K,6ap npH TeMl1epaType B 06JIaCTH TepMOl1apbl 16000 
C 3a BpeMH 6 MUff, Ha 

.n,epHBaTorpacpe nOKa3aJIO I1PHCYTCTBHe B HeM JIeTyqeH: cpa3bl B KOJIHQeCTBe 

3 CepHSl reOJJOfHqeCKall. N. 12 33 



3 %. Cpe,u,HHH MlmepaJIbHblH COCTaB npOaHaJIH3HpOBaHHOrO 06pa3ua MomeT 

6bITb 3anHCaH B BH,u,e (06'beMHble %): 60 OJIHBHH + 25 CTeKJIO + 1'5 py,u,H. MH

HepaJI. CJIe,u,oBaTeJIbHO, MomHO npe,u,nOJIOmHTb, 'ITO B npouecce OnbITa B 06-
pa3ue npHcYTcTBOBaJIO OKOJIO 3 % BO,u,bI , KOTOpa5l, nO-BH,u,HMOMY, BOlliJIa B 

CTeKJIO. OTMeTHM, 'ITO, KaK H B OnbITaX CO lUeJIO'IHbIM 6a3aJIbTOM (reHlll a <pT, 

HaCe,u,KHH H ,u,p., 1967), o6pa3eu Mor nOrJIOTHTb HeKoTopoe KOJIH'leCTBO BO,lI,bI 

H3 <PYTepoBKH (TaJIbK H IIHpO<PHJIJIHT). OCHoBHoe BJIH5iHHe BO,u,bI, nO-BH,lI,H

MOMY, 3aKJIIO'laeTC5i B nOHHmeHHH TeMIIepaTYP IIJIaBJIeHH5i BXO,u,5ilUHX B MeM
Me'IHT CHJIHKaTOB. 

S. O.ll.HOCTa.ll.UHHaSl KpUCTaJIJIU3aUHSI 

Pe3YJIbTaTbI 3KcIIepHMeHT-OB IIpe,u,cTaBJIeHbI B Ta6JI. 2.I1PH ,u,aBJIeHHH 

8 K6ap Ha6JIIO,u,aeMble H3MeHeHH5i B o6pa3ue Ha'lHHaIOTC5I C TeMIIepaTYP, 

6JIH3KHX K 1300
0 C. Ha'laJIbHa5i CTa,u,H5i H3MeHeHH51 MeMMe'IHTa CBO,u,HTC5I K 

CJIe,u,YIOlUeMY. HaH60JIee Kpym-Ible 06JIOMKH BKpaIIJIeHHHKOB OJIHBHHa pere

HepHpYIOTQ5I. BOKpyr HHX B03HHKaIOT KaeMKH MeJIK03epHHCToro arperaTa 

OJIHBHHa. CocTaB HOBoo6pa30BaHHoro OJIHBHHa BeCbMa 6JIH30K K COCTaBY 

OJIHBHHa B HCXO,u,HOM o6pa3ue (Ng' = 1,705±0;003). Mem,u,y 3epHaMH H arpe
raTaMH OJIHBHHa o6pa3YIOTC5i CKOIIJIeHH5i py,u,Horo MHHepaJIa. B HeKoTopbIX 

T36JlHll;32 

HSMeHeHHSI MeiiMelJHTa npH BbiCOKHX .n.aBJIeHHSlX H TeMnepaTyp3X 

N. I Y CJlOBIUl 3,-\cnepBMeBTa I 
OIlblTOB I I T. °C p. Kfjap t. MWL 

181 

173 

200 
169 

169 

193 
194 

194 
194 
195 
195 

195 
195 

1300 

1450 

1500 
1600 

1700* 

1600 
1650 

1700" 
1800* 
1700 
1750* 

1800 
1850* 

8 

8 

8 

8 

8 

30 
30 

30 
30 
38 
38 

38 
38 

1 

2 

4 

6 

6 

3 

1 

1 

1 

1 
1 

1 
1 

<f>a3b1 

OJl+ P + CT 

OJI+ P + CT 

OJI+ CT 

OJI+ CT 

OJI+ P + CT 

OJl+P+ CT 

OJl+CT 

OJl+ CT 

ITepeKpHCT3JlJlHS3ll;HH OJlHBHH3. PYAHblii MHHe
paJl 06p3SYeT HSOJlRpOSaHHble KPHCT3JlJlbl 

ITepeKpHCT3JlJlHsau;HS1 OJlHBHHa, I(PHCT3JlJlRSau;RH 

PYAHoro. 06P3soB3HHe K3rrJleBRAHblX BblllJl3S0K 

ITpRsM3THlJeCKRe KPHCT3JIJIbl OJIRBHHa B CTeKJIe 

LlJlHHHOnpHSM3THlJeCKHe KPHCT3JlJIbl OJIHBHH3 B 
CTeKJIe 

Xoporno o6pasos3HHble KPHCT3JIJlbl npHSM3TH';eC
Koro ra6HTyca 

Henp3BHJIbHble KPHCT3JIJlbl OJlHBHHa co cn3ii
HOCTblO. P YAHblii MRHepaJI B BRAe MeJIbQ3iiuIHX 
KPHCT3JIJIHKOB BAOJIb cn3iiHOCTH 

IT PH3M3THlJeCKHe KPHCT3JIJIbl OJIHBRH3 B CTeKJIe 

To me 

OJIHBRH o6p3syeT BblTHHYTble KPHCT3JIJIbI. BAOJIb 
cn3HHOCTH KPHCT3JIJIHKH PYAHoro ~ MHHep3JIa H 
K3nJIeBHAHble BbIAeJleHH5! CTeKJI3 

LlJIHHHOrrpHSM3Tf!tleCKHe KPHCT3JIJIbi OJIHBRH3 B 
CTeKJle 

OJl-OJIBBHH. P-PYIIlIbIA MllBepaJl, CT-CTeKJlO. 

CJIY'laHX CTpyKTypa arperaTa BeCbMa HanOMHHaeT cH,u,epoHHTOBYIO (pHC. 2, a)_ 
I1pH TeMIIepaType 1450° (p=8 K6ap) IIapaJIJIeJIbHO C nepeKpHCTaJIJIH3aUHeH 

Ha'lHHaeTCH nJIaBJIeHHe MeMMe'IHTa. Pacn.rraB CKaIIJIHBaeTC5i B BH,u,e c<pepH

'leCKHX o6oco6JIeHHH - BapHOJIefi pa3MepoM ,0,03-0,09 MM. Ha KOHTaKTe 
C OJIHBHHOM paCIIJIaB KpHCTaJIJIH3yeTC5i C 06pa30BaHHeM rpe6eH'IaTbIX H BeH

ueo6pa3HbIX arperaTOB, HHKpyCTHpylOlUHX CTeHKH BapHOJIeM. KpHCTaJIJIbI 

IIpe,u,CTaBJIeHbI py,u,HbIM MHHepaJIOM, a B HeKOTopbIX CJIY'la5iX BbICOKomeJIe-
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PIII'C. 2. ct>a3QBble n ,peBpaI.IJ.eHHl! IB MeHMetjlHTe npJI O)l!HoCTaJI,HHHOH KpHera·JIJIIH-
3aUII:I!. 

a. ArperaT OJlHSHHa (cnpasa) H PY,lJ.HOro MHHepaJla (aesa). BH,lJ.HbI KpHCTaJlJlI>l. OJlH
BllHa cpe,IJ.H PY,lJ.HOro. Ys. 30. npH O,IJ.HOM HHKOJle. 06p. 171. ,lJ.aHHas acco~HaIUfll CHB

Te3lfpOBaHa npH p=8 K6ap. T= 1300°. OJl-OJlIISHH; P-PY,lJ.HbIII. 
6. BapHOJlHTOS8H CTpYKTYpa HCK)'CCTseBBoro OJlHSHHHTa. 06p. 167. OJI - OJlUSUH; CT ~ 
CTeKJlO; P-PY,lJ.Bbltl MHHepaJl. Ys. 150. nplI O)lHOM HHKOJle. YcnOBH!I onblTa: T=1450°, 

p=8 K6ap. 
8. CTpoeHHe SapUOJlH. CTeHKH nYCTOTKU HIIKPYCTHposaHbI KpHCTaJlJlHKaMH PY,lJ.Horo MU
HepaJla. BUYTPCHHHH 'laCTb sanOJlHeH3 BblCOKOlKeJleSHCTbtM CTeKJlOM. MeJJb'l8AmHe BbI)le
Jle.mH CTeKJla TaKlKe Ha6JiiO)l.8tOT::!! BHYTpH OJlHSHHOBoro arperaTa. 06p. 167. YB. 365. 

npH O)lHOM HHKOJle. 
e. I<pHCTaJlJlHSa~HH OJlHBHHa H o6ocollJleHUe p3CnJl3B3 B SH)le HHTeBH,llHblX H HenpaBHJlb

HblX BbI,lJ.eJJeHHA. 06p. 182. YCJlOBH!! OnJ>lT3: T - I500°, p=8 K6ap. Ys. 150. 
'il, ,lJ.JlHHBOnpHSM3TlPIeCKHe KPHCT3J1J1bt OJlHSHH3 B CTeKJle. 06p. 169. TeMnep3Typa 1600°, 
p=8 K6ap. 060SH3'leHH!! Te )l(e. 'ITO H H3 SblmenpHse)l.eHHblX pHcyHKax. Ys. 150. npH 

O)l.HOM HHKone 
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3HCTbIM CHJIHKaTOM (pHC. 2, 6, 8). 110cJIe,nHHH 06paayeT BeCbMa pe)J.KHe 
MeJIbl.JaMUIMe BbI,neJIeHH5I, cJIa60 rrpOCBeQHBaIOll1.He B IIOJI5IpH30BaHHOM rrpo

xo,n5lll1.eM CBeTe. 
110BbIUIeHHe TeMrrepaTypbI BbI3bIBaeT He TOJIbKO KOJIH'leCTBeHHoe B03pa

CTaHHe paCrrJIaBa no OTHOlIIeHHIO K KpHCTaJIJIHQeCI{QH cpa3e. PaCrrJIaB HatlH

HaeT pacrrpe,neJI5ITbC5I CpaBHI-lTeJIbHO paBHOMepHO cpe,nH OJIHBHHOB (pHC. 2, 2) 

. Ta6JJlI~a 3 

3aBHCHMOCTb CBoitcTB OJIHBHHa 01 TeMnepaTypbl Kp"CTaJIJIH3au,HH 

nOKaJaTeJlb npe.noMJle-
.n;aBJIeHHe. Te~mepaTypa, 

ra6uryc 
HU R ±O,OO3 

CocTaa K6ap °C 
Ng I Np 

8 1300 3epHa HenpaBHJlbHOH 1,705 - FOsoFa20 
CPOpMbI 

8 1450- 1600 To }Ke 1,693 1,657 FoS6- SS Fal2- l o 

8 1600-'1750 'uJlHHHOnpH3MaTHLJe- 1,679 1,641 F09SFaS 
CKHH 

12,5 1750 ITpH3MaTlilleCI<Hfl 1,670 - FolOO 

30 1650 'uJlHHHOnpH3MaTIiLJe- 1700 1,662 FO
U

_
S6 

Fa
lo

_
lS 

CKHH 

30 1750 'uJlHHHOnpH3MaTHlle- 1,672 1,657 F097- 9S 
Fa

Z
_

3 
CKHH 

n PH M e 'I a Ill! e. Ng u Np onpeAeJJIDIHCb B Opl!eHTllpOBaHHhIX ceqeHHlIX. 

B BH,ne HHTeBH.n;HbIX Bbl,neJIeHHH. OJIHBHH HMeeT XapaKTep MeJIKHX 3epeH, 

OKpy)!{aIOll1.HX 60JIee KpyrrHbIe H COXpaH5IIOll,J:HX e,nHH006pa3HYIO OpHeHTHpOB

Ky. TIPH TeMrrepaType 1500° C rrO,5lBJI5IIOTC5I ,nJIHHHOrrpH3MaTH'IeCKHe KpHCTaJI

JIbI cpe,nH paCnJIaBa. B HHTepBaJIe TeMrrepaTYP OT 1600 ,no 1700° C KOJIHQe

CTBO paCrrJlaBa (CTeKJIa B UIJIHcpe) COCTaBJI5IeT 30-40 % 06'beMa 06pa3l..(a. 

I\pHCTaJIJIbI npH06peTaIOT cpaBHHTeJIbHO COBepUIeHHbIe KpHCTaJIJIOrpacpHQe

CKHe OQepTaHH5I (pHC. 2, e). 
110 Mepe rrOBbIlIIeHH5I TeMIIepaTypbI Ha6.TIIO,naeTC5I OTQeTJIHBOe H3MeHeHHe 

COCTaBa l<pHCTaJIJIH3YIOll1.erOc5I OJIHBHHa. HaH60JIee HH3KoTeMIIepaTypHbIM 

OJIHBHH co,nepMHT ,no 20 % cpa5lJ1HToBOH MOJIeKYJIbI. llpH TeMnepaType 1450° C 
KpHCTaJlJlH3yeTcH O.'lliBliH COCTaBa FOS5-ssF312-15. B03pacT3HHe TeMnepaTypbI 
rrpHBo,nHT K Kpl1CTaJlJl113.al..(l1H OJll1Bl1Ha C 60JlbUIl1M co.n;ep)!{aHl1eM cpopcTepl1-

TOBOH COCTaBJl5IIOll1.eH. Haql1Ha51 C TeMIIepaTypbI 1750° C, Kpl1CTaJlJll-l3yeTcSI 

rrOQTl1 Ql1CTbIH cpopcTepl1T. 3aBl1Cl1MOCTl1 OnTl1QeCKl1X CBOHCTB OJlHBl1Ha Hero 

COCTaBa OT TeMIIepaTypbI KpHCTaJlJlH3al..(Hl1 npe.n;CTaBJIeHbI B Ta6JI. 3. 

B. MHOrOCTa.n.HHHaSi KpHCTaJlJlH3a~HSI 

11pH npOBe,neHlUI OrrbITOB co cTyrreHqaTbIM nOHH)!{eHHeM TeMnepaTypbI 

aBTOpbI npeCJle,nOBaJlH UeJlb rrpOCJle,nHTb KpHCTaJlJH!3a~HOHHYIO 3BOJIIO~HIO 

paCrrJIaBOB, COCYll1.eCTBYIOll1.HX C KpHCTaJIJIaMH OJIHBHHa. 

B rrepByIO CTa,nHIO 3KCrrepHMeHTa YCTaHaBJIHBa.TIOCb ,naBJIeHHe 12,5 K6ap 
H TeMrrepaTypa Tl = 1600° C (06JIaCTb TepMorrapbI). 11pH 3TOH TeMrrepaType 

06pa3e~ ,BbIAE::p)!{HBaJIC5I 6 MUH.. ,lI.aJIee CJIe,nOBaJIQ OXJIa)!{,neHHe 06pa3l..(a B 

TeqeHHe 18 MUH. ,no TeMrrepaTypbI 1020° C, KOTOpa5l 'BbI,nep)!{HBaJIaCb 20 MUH.. 

YqHTbIB'a}H: :eYll1.eC'LBOB'<3.HH-e ;TeMrrepa"TypHoro rpa,nHelITa B' 06pa3l..(e B .KpaeBoH 

rop5lqeii ero qaCTH TeMrrepaTypa COOTBeTC'l'BeHHO MeH5IJIaCb OT 1750 ,no 

1170° C. 11pH 1750° KpHcTalIJIH30BaJIc~ cpopcTepHT. 1\0.]JHqeCTBO OCTaTOqHOH 

)!{H,nKOCTJI COCTaBJI5I.iro OKOJIO 50 %. Cy,n51 .rro nOKa3aTeJIIO npeJIOMireHH5I CTeK

JIa, B rOp5lqHX 30Hax 1KH,nKOCTb. l1MeJla YJIbTpaOCHOBHOH COCTaB (N = 1,638-
1,641). 11pH 60JIee HH3KHX TeMIIepaTypax ee COCT-aB pp'H~JIH)!{aJIC5I K Qa3aJIb

TOBOMY (N = 1,5.75). 1l.0HH)KeHHe Te!"1.neparYPbI OT .1750;u.0 117Qo rrpHBeJIO K 
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P'HC. 3. ¢a30Bble npeB'pall\eIllHI B MeH~le1j}fTe np* .!lByxcTaJI.HHHOfl KpJiCTaJl.'Ili-
3aUllJi 

a. l(pHCTaJlJlIl'leCKHe BblAeJleHHll aHopTHT3 (cepoe) BOKpyr np"3MaTIIQeCKHX KplICTanJlOB 
OJlIIBHHa. l(pHCTaJlJlIl3aL\Hll aHopTUTa npOIICXOAHJla npl! nOHlIlKeHHH TeMnepaTypbl OT 1750 
AO 1170· C . 06p. 186. YB. 150. TIpu OAHO M IlHKOJle. OJI - OJlIIBHH; A - aHopTIIT; CT -

CTeKJIO. 
6. To >!{e caMoe. AHOPTHT o6pa3yeT HrJlOBHAHble KpHCTaJlJlbl Ila nosepXHOCTlI rpaHe11 

OJlHBIIHa. BUAHbl ra30Bble nysblpbKlI. 06p. 182. YB. 350. npH OAIlOM HHKone. 
B. fa30Bble nysblpbKH Ha nOl!epXHOCTII rpaHn KplICTaJlJlOB OJlIlBIIHa. YCJlOBHl! onblTa Te 

lKe. 'ITO II B (a). YB. 350. TIpn OAIlOM HIiKone 

KpMCTaJIJIM3au.MM B KpaeBOH IIaCTM 06pa3u.a aHOpTMTa B BH)1.e arperaTa MeJIb
IIaHUlRX 3epeH BOKpyr KPHCTaJIJIOB OJIHBHH3 (pHC. 3, a, 6) . 

Cpe)1.HHH rrOKa3aTeJIb rrpeJIOMJIeHH5I arperaTa 1,580±O,003 COOTBeTcTByer 
6MTOBHHT-aHopTMTY· 

KpMCTaJIJIH3au.H5I aHopTMTa rrO)1.TBep)1.MJIaCb TaKiKe peHTreHOBCKHMH )1.aH
HbIMM. ITPH TeMrrepaType OKOJIO 1150° KpMCTaJIJIM30BaJIC5I MOHOKJIMHHblH 
rrHpoKceH. YI3MeHeHHe TeMrrepaTypbl npHBeJIO TaKiKe K 06pa30BaHHIO 30HaJIb
Horo OJIMBHHa. UeHTpaJIbHa5J IIaCTb l{pHcTa.1JJIOB, KaK yiKe yrroMHHaJlOCb, 
npe)1.cTaBJIeHa 'lHCTbIM cpopcTepHToM. KpaeBa5l IIaCTb - OJIHBMHOM, cO)1.epLKa

Il(MM)1.0 18% cpaH5lJIMTOBOH OOCTa'BJI5JIOllI.ei-i (Ng'=1,703; Np'=1,667). H3Me-
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, 
HeHHe TeJ\mepaTypHOrO pe)KHMa BbI3BaJIO TaK)Ke nepepaCnpe.ll.eJIeHHe JIeTY
tIeH cpa3bI B 06pa3ue. B.lI.OJIb KpHCTaJIJWB OJIHBHHa B CTeKJIe n05lBHJIHCb MHO

rOtIHCJIeHHble ra30Bble nY3blpH (pHC. 3, B). 

06CY)l()I.EHHE PE3YJIbTATOB 

HaH60JIbllIHi1 · neTpOJIOrH'l.eCKHH HHTepeC npe.ll.CTaBJI5IeT Bep05lTHbIH XO.ll. 

.lI.HcpcpepeHUHaUHH paCIIJIaBa, 06pa3YIOI.IJ;erOC5I Ha pa3HbIX CTa.ll.H5IX rrJIaBJIe
HH5I MeHMetIHTa. Ha pHC. 4 npe.ll.CTaBJIeH rpacpHK H3MeHeHH5I rroKa3aTeJIeH 

npeJIqMJIeHH5I CTeKOJI B aaBHCHMOCTH OT TeMrrepaTypbI (H COOTBeTCTBeHHO 

. CTerreHH paCnJIaBJIeHH'51 MeHMetIHTa) 

N npH ,ll.a'BJ1eHHH 8 K6ap. B H.lI.H 0, tITO 
(~o.QOj) npH TeMnepaTypax 1450 'H 1700° 06-

1,650 pa3YIOTC5I CTeKJIa C o.ll.HHaKO'BbIMH no-
8, ? KaaaTeJI5IM'Ii rrpeJIOMJIeHH5I. Eho MO)K-

" / HO 06'b5lCHHTb TOJIbKO BJIH5IHHeM OT-

1,600 , 13 .lI.eJIbHbIX KOMnoHeHT, BXO.lIJ5IIll.HX 'B 

1 " I pa'CIIJIaB. CTeKJIa 1lI3 HH3KOTeMrrepa-

" / TYPHbIX aOH 06JIa.ll.alOT KOpH'lJ.HeBOH 
"l'--ad HJIH TeMHO-)KeJITOH OKpaCKOH. OHH 

~55(J 2 06bItIHO aCCOUHli'pYIOTC5I C PY,ll.HbIM MH-

1200 1300 1400 1500 1600 t700 
r, ·c 

PIHtC. 4. 3aBHoHM'OCTb nOKa3aTe.neH npe
JrOMJlelfHilI craKOJl, o6pa3YIOll.\'HXoClI 'lIpH 
nJIaBJleHllH MeifMelHlTa, OT TeMnepaTY'P-

'HbTX YCJIOmIH. 

J-06J1aCTh CYll\eCTBOBallIl1I CTeKOJl C aHO
MaJlbHO DweOKIIM CO]J.eplKaHHeM lKenesa. 2-
ro lKe aH]J.e3HTOBoro H 6aSaJlbTOBOro COCTa
Ba; 3- TO lKe nHKpHTOBoro COCTaBa. I(pe
CTHKOM OTMeqeHO CTeKJIO. paCCQHT3HHWA CO-

CTaB KOToporo npl!De]J.el! D Ta6J1 . 4 

HepaJIOM, KpHCTaJIJIH3YIOIll.HMC5I Ha 
CTeHKax Ba,pHOJIeH. HeKoTopbIe paaHo

BH.lI.HOCTH CTeKOJI onaKOBbIe 'H cOBep

llIeHHo HerrpOapatIHbI B lUJIHcpe. IlOKa-

3aTeJIb rrpeJIOMJIeHH5I CTeKJIa aaBHCHT 

OT cO.ll.ep)KaHH5I HOBo06paaoBaHHoro 

PY.lI.Horo MHHepaJIa. HarrpHMep, nOKa-

3aTeJIb npeJIOMJIeHH5I CTeKJIa, a'CCOIJ:HH

PYIOIUeroc5I C He60JIblliH M KOJIHtIeCT

BOM (rrpHMepHo 10% 06'beMa 'BapHO

JIH) PY.lI.HOI'O MHHepaJIa, pa'BeH l,64l. 
KOJIHtIeCTBeHHoe YBeJIHtIeHHe PY.lI.HOrO MHHepaJIa ,ll.0 30-40% npHBO.ll.HT K 
YMeHbllIeHHIO cBeTOrrpeJIOMJIeRH5I .lI.O 1,635-1,638. B 060HX cJIYtIa5lx TeM

nepaTypbI 6bIJIH 6JIH3KHMH. TaKHM 06paaoM, BblCOKHe rrOKa3aTeJIH npeJIOM

JIeHH5I HHaKoTeMnepaTypHbIX CTeKOJI eCTecTBeHHeH Bcero 06'b5lCHHTb aHatIlI
TeJIbHbIM CO.ll.ep)KaHHeM OKHCJIOB )KeJIeaa. I3JIHaKHe nOKaaaTeJIH rrpeJIOMJIe
'HH5I HMelOT TaK)Ke 6aaaJIbTOBble CTeKJIa, OTJI'HtIalOI.IJ;HeC5I 60JIbllIHM cO,ll.ep

)KaHHeM OKHCJIOB )KeJIe3a, HarrpHMep, aparraXHTbI. IloKaaaTeJIH npeJIOMJIeHH5I 

CTeKOJI, 06paaoBaBllIHxcH npH TeMneparypax 1600-1650°, 6JIHaKH HOp

MaJIbHbIM 6aaaJIbTY H aH.lI.eaHTO-6aaaJIbTY, a npH 1700°- rrHKpHTY. 
Ha pHC. 5 rrpe.ll.CTaBJIeHbI rrOJI5I KpHCTa ,TIJIHaaUHH MHHepaJIbHbIX cpaa. BH.II.

HO, tITO B TaKHX YCJIOBH5IX .3KCnepHMeHTa OJIHBHH YCTOHtIHB B llIHPOKOM .lI.Hana
aOHe .lI.aBJIeHHH (8-38 K6) H TeMnepaTYP (1300-1900° C). XOT5I. B HCXO.ll.HOH 

nopo.ll.e HaXO.ll.HTC5I .lI.OBOJIbHO MHoro rrHpoKceHa, B tIHCJIe HOBo06paaoBaHHblx 

cpaa OH He Ha6JIIO.lI.a .IJ C5I. KpHCTaJIJIHaaUH5I IIHpOKceHa B YCJIOBH5IX OIIbITa MO

)KeT npOHCXO.ll.HTb IIpH TellmepaTypax, MeHbllIHX Tex, KOTopble Tpe6YIOTC5I 

.lI.JI5I Ha'lJ.aJIa rrJIaBJIeHKH MeHMetIHTa. OTHOCHTeJIbHafl npOCTOTa MHHepaJIbHOrO 

COeTaBa, aCCOUHHpYIOIUerOC5I co CTeKJIOM, nOaBOJIHJIa npOHaBeCTH paCtIeT 

XHMHtIeCKOrO COCTaBa CTeKJIa, HCXOlUf H3 CJIe.ll.YIOI.IJ;HX COOTHoweHHH KOMno

HeHT (06'beMHble %): 
76 OJIHBHH (FossFals) + 23 CTeKJIO+ 1 tPY.lI.HbIH MHHepaJI. naHHa51 aCCOUHa

UH5I 6bIJIa IIOJIYtIeHa rrpH TeMrrepaTypax OKOJIO 1520-1580° C npH .lI.aBJIeHHH 
8 K6ap. IloKaaaTeJIb rrpeJIOMJIeHH5I CTeKJIa l,570± 0,003. TOtIKH, COOTBeT

CTBYIOI.IJ;He .3TOMY na pareHeaHcy, nOKaaaHbI Ha pHC. 4 H 5 I. PacctlHTaHHbIH 

1 COCTaB OCTaTO'lHOrO CTeKJIa onpell.eJIlIJIClI no cjlopMYJIe 

Gr = M-O.76 On-o.Ol P 
0,23 ' 

r A e M - COCTaB MeHMe'lHTa, O JI - FossFaJ5, P - THTaHOMarHeTHT, CT - OCTaTO'lHoe CTeKJIO. 
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COCTaB CTeKJIa npeACTaBJIeH B Ta6JI. 4 (KOJIOHKa 2). CpaBHemfe C aHaJIH3aMH 

npHpoAHbIX 06'beKTOB (KOJIOHKH 3-7) nOKa3bIBaeT, tITO 06pa30BaBIII'HMC5I B 

YCJIOBH5IX onbITa paCnJIaB no CBoeMY COCTaBY 6JIH30K K 6a3aJIbTY, 060raIll.eH
HOMY H3BeCTbIO H rJIHH03eMOM. OTMeTHM, tITO TaKOM XHMHtIeCKHM COCTaB 

npeAnOJIaraeTCH AJI5I pOAOHatIaJIbHbIX 6a3aJIbTOBbiX MarM KypHJIO-KaMtIaT

CKOM npOBHHII.HH. 

SiOz 
TiO z 
Al~03 
Fez03 
FeO 
MnO 
MgO 
CaO '. 
Na20 
I<zO 
HzO-
HzO+ 

Ta6J1Hl.\a 4 

XHMHlJeCKHe COCTaBbI OCHOBHblX H YJlbTpaOCHOBHblX nopo.ll. 

2 3 4 5 6 7 

36,60 41,20 40,28 44,41 31,78 40,28 39,02 
1,70 4,79 5,80 1,04 6,23 0,36 0,45 
3,50 17,75 7 ,50 20,36 9,81 18,56 19,87 
4,78 5,75 8,58 2,21 2,74 1,89 9,01 
6,51 - 6,78 6,65 1,50 0,71 6,72 
0,09 0,42 0,25 0,20 0,09 0,05 0,13 

35,35 5,75 8,93 8,68 2,75 1,42 7,70 
4,55 22,80 18,69 14,24 24,88 24,18 16,28 
0,18 0,91 1,04 1,44 2,07 2,12 0,30 
0,11 0,53 0,86 0,49 0,95 1,00 0,25 
0,79 - - 0,10 1,11 - 0,30 
5,53 - - - - - 0,42 

n pH M e q a H H e. 1-HCXop;HbJIi Meli~reqHT; 1-BbmJlaBJIeHHbtli paCnJlaB; 3-MeJtbTelirtiT, fYJlHHCtrnli nJlYToH; 
(9ntllTeAH. AHHKeeB, 1963); 6a3aJlbT, O-B napaMYl1IHp, (3pJlHX, 1966); 5-6a3aJTbTOBhttl nop:jJupHT, KOpHKcKoe 
narOPbe (3pJtIlX, 1966); 6-aHp;e3HTo·6a3aJlbT, p. r asaHKa (3pJltiX, 1966); 7-ra66po, np.moJlHpHblii YpaJl 
(MOpKOBKH1!a, 1964). 

I1CXOA5I H3 H3JIO}KeHHOrO, MO}KHO HaMeTHTb CJIeAYIOIlI.YIO CXeMY 3BOJIlOII.HH 

BbInJIaBJI5IIOIlI.HXC5I paCnJIaBOB. Ha nepBbIX CTaAH\Hx nJIaBJIeHHH 06pa3YIOTC5I 

BbICOK()}KeJIe3HCTble 6a3aJIbTOBble paCnJIaBbl, 6JIH3KHe no COCTaBY K apana
XHTaM. B KOJIHtIeCTBeHHOM OTHOllleHHH OHH COCTaBMIIOT He 60JIee 10 % 06-

IlI.ero 06'beMa nOpOAbl. I1 pH )1.aBJIeHHH 8 K6ap H TeMnepaTypax 1450-1500° C 

paCnJIaB HMeeT xapaKTep nJIeHOK Me}K)1.Y KpHCTaJIJIaMH OJIHBHHa. I1PH :nOM, 

nO-BHAHMOMY, 06pa3yeTcH KalllenO)1.06Ha5I Macca, 06JIa)1.aIOIlI.aH AOCTaTOtIHOM 

nOABH}KHOCTbIO. PaCnJIaBbI, COOTBeTCTBYIOw.He HOpMaJIbHbIM 6a3aJIbTaM (OA

HaKO C nOBbIllleHHbIM CO)1.ep}KaHHeM A120 3 H oc06ehHO CaO) H aHAe3HTo-6a-

3aJIbTaM, BbInJIaBJI5IIOTC5I, BHAHMO, npH 60JIee BblC'OKHX TeMnepaTypax (AO 
1650° C). COAep}KaHHe }KH)1.KOCTH B 3TOM CJIYlfae MO}KeT npeBblUlaTb 20% 
06'beMa nOpOAbl. 

06pa3YIOIlI.HeC5I 6a3aJIbTOBble BbInJIaBKH npeACTaBJIHIOT CHJIbHO neperpe

TbIe paCnJIaBbI H )1.JIH HX nOCJIeAYIOllleM KpHCTaJIJIH3aII.HH Tpe6yeTcH 3HatIH
TeJIbHOe nOHH}KeHHe TeMnepaTypbl. I1poBeAeHHe 3KcnepHMeHToB no cxeMaM 

MHorocTaAHMHoM KpHCTaJIJIH3aII.HH n03BOJIHJIO HaMeTHTb nOCJIeAYIOlllHM B03-
MO}KHbIM nYTb 3BOJIlOII.HH paCIIJIaBa. TaK, npH nOHH}KeHHH TeMnepaTypbI OT 

1750 )1.0 1200° C KpHCTaJIJIH3yeTC5I aHopTHT. OTAeJIeHHe nOCJIe)1.Hero B npo

II.eCce rpaBHTaII.HOHHOH )1.HcpcpepeHII.HaII.HH B npHpO)1.HbIX YCJIOBHl5!X MO}KeT 

Hrp a Tb Ba)i{HYIo pOJIb npH CPOpMHpoBaHHH aHopT03HTOB. OTMeTHM TaK}Ke, tITO 

OTHOCHTeJIbHO HH3KOTeMnepaTypHble aCCOUHaII.HH OJIHBHH + PYAHblH MHHepaJI, 

B KOTOPbIX COAep)f{aHHe PYAHoro MHHepaJIa AOXOPHT AO 20 %, 06pa3yIOT 

CTpyKTYPbI, HanOMHHaIOll~He CTpYKTYPbI PYAHbIX OJIHBH~HTOB. I10CJIeAHHe 

BCTpeljaIOTC5I BO MHorHX nJIYToHax YJIbTpaOCHoBHbIX nopoA, B TOM ljHCJIe H B 

fYJIHHCKOM nJIYTOHe (3nlllTeMH H AHHKeeB, 1963). I1PH pa3JI}!l!HbIX npeA

nOJIO}KeHH5IX 0 COCTaBe BepxHeM MaHTHH KOJIHljeCTBO BbInJIaBJIHeMorO 6a3aJIb

Ta ~lO}KeT KOJIe6aTbC5I OT 5 AO 25% (13eJIoycoB, 1966). Halll}! 3KcnepHMeHTbI 

nOI{a3aJIH, tITO MO)KHO npeAnOJIaraTb BbInJIaBJIeHHe H3 MeMMetIHTa 6a3aJIb-
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TOBbIX paCIIJIaBOB B KOJIHqeCTBe .lI.O 20-30% o6mero 06.beMaIIOpO.lI.bI. YBe

JIHqeHHe .lI.aBJIeHH~ .lI.O 30 K6ap IIOBbIlliaeT HaqaJIbHYIO TeMIIepaTYPY IIJIaBJIe
HH~ MeHMeqHTa IIpHMepHo Ha 150°. yqHTbIBa~ .9TO, MO)f{HO IIpe.lI.IIOJIO)f{HTb, 

qTO BblIIJIaBJIeHHe 6aSaJIbTa HS MeHMelfHTa npOHCXO.lI.HT B HHTepBaJIe TeMIIepa

TYP 1600-1750° C. KaK BH.lI.HO HS pHC .. 5, IIpe.lI.IIOJIara~ COCTaB IIOPO.lI. BepxHeH 

MaHTHH 6JIHSKHM K COCTaBY MeHMeqHTa H IIPHCYTCTBHe HeKoToporo KOJIHqe

CTBa JIeTyqHX (OKOJIO 3 Bec. %), HaqaJIO ero IIJlaBJleHHH B He.lI.pax SeMJIH IIO.lI. 

nJIaT<popMaMH HaqHHaeTC~ Ha rJIy6HHe OKOJlO 100 KAt. BbIIIJIaBJIeHHe SHaqH-

R. TeJIbHbIX Maoc 6aSaJIbTOBOru 

1~ COCTaBa (cBbIllie 20 % 06'be

30 

to c 

1200 1400 1800 !800 r,°c 

~I ~2 ~J 1-' I~ 
1----15 ~8 ~7 ~8 

PifloC. 5. P, T·.lIJHarpalMMa cYll{eCToBOBa'HHH <pa3 n 
YC.'lOBHHX Jlia'll'Horo 3K·cn·epHMeHTa. 

1-0n+P; 2-0n+P+CT; 3-0n+CT; 4-5-npe,ll,no· 
naTaeMaSi MHHBManbuaSi B MaKCHManbuaSi TeMnepaTyphI 
(nnaTl/lopMeBHble YCilOBHSI) npH pa3nH'IHblJ< rny6HHax 
(.AaBneHBSlX) (JIlO6BMOB8, 1959); 6- none YCTOll'lHBOCTB 
On+P+CT; 7-none YCToA'IHBOCTH On+CT; 8-MecTo, 
nOJlO)l{eHHe Ha ,Il,HarpaMMe o6pas~a, B3S1Toro .AM pac'Ie· 

Ta OCTaTO'IHOrO paCnJl8B3 

Ma IIOPO.lI.b1), BepoHTHo, 'MO
)f{eT IIPOHCXO.lI.HTb Ha 60JIb

llIHX r JIy6HHax, Jl.peBbIllIaIO

mHX 120 KAt. ITO.lI. CKJIa,QqaTbI

MH IIOHcaMH H OCTPOBHbIMH 

JI:yraMH, r.lI.e TeMIIepaTypHbIH 

rpa,QHeHT B Ope.lI.HeM pasa B 

,QBa BbIllIe, qeM no.lI. IIJIaT<pOp

MaMH, lPaCIIJIaBJIeHlHe yJIbTpa

OCHOBHoro BemeCTBa, BepOHT
HO, MO)f{eT HaqHHaTbCH Ha 

MeHbllIHX r JIy6HHax. 

DPHBO,Q'HMbIe 'BbIllIe SHa

qeHHH rJIy6HH, Ha KOTOPbIX 

IIPOHCXOJI:HT CeJIeKTHBHoe 

IIJIa'BJleHHe paCCMaTpHBaeMO

ro YJIbTpaOCHOBHoro BemeCTJ 

Ba, cooTBeTcTBYIOT TOM 06JIa

CTH BepxHeM MaH'I'HH, KOTopa~ 
II'OJIyqHJIa ·HaS'BaHHe CJIOM ry

TeH6epra. BemecTBo .9T0110 

CJIOH xapaKTepHsyeTc~ IIOHH

)f{eHHbIMH 3HaqeHH~MH CKOPO

cTeM pacIIpoCTpaHeHH~ npo

,QOJIbHbIX H IIOIIepeqHbIX BOJIH 

H n03ToMY HaSbIBaeTC~ TaIOKe 
BOJIHOBO.lI.OM. ECJIH IIpHsHaTb 

rrpaBHJlbHOM TOqKY speHHH 0 

IIpHpO.lI.e BOJIHOBO.lI.a KaK 0 cJIoe, HS KOToporo IIPOHCXO.lI.HT BbIIIJIaBJIeHHe 
CHJIHKaTHbIX paCIIJIaBOB, TO HalliH .9KCIIepHMeHTbI IIO,QTBep)f{.lI.aIOT 3TH IIpe,Q
IIOJIO)f{emm (BeJIoycoB, 1966). 

TaKHM o6pasoM, peSYJIbTaTbI HsyqeHHH oc06eHHocTeM IIJIaBJIeHH~ MeM-' 

Meq/HTa B ~JIOBH~X BbICOKHX .lI.aBJIeHHM H TeMIIepaTYP B npHcYTcTBHH JIeTy

qHX IIOSBOJIHIOT C,QeJIaTb CJIe.lI.YIOmHe BbIBO.lI.bI. 
1. DJlaBJIeHHe HeKOTopbIX THrrOB YJIbTpaOCHORHblX rropo.lI. (HarrpHMep, 

6JIHSKHX K MeMMeqHTY) rrpH P, T YCJIOBHHX, cooTBeTcTBYIOmHX ypOBHHM TaK 

HasbIBaeMoM «acTeHoc<pepbI» (r JIy6HHa 100-120 KAt), MO)KeT IIpI1BeCTH K 

reHepaUHH 6aSaJIbTOBblX paCIIJIaBoB. 

2. Ha pasHbIx CTa.lI.H~X .9BOJIIOUHH MeMMeqHTa B yCJIOBH~X 3KcIIepHMeHTa 

MorYT 6bITb cHHTesHpoBaHbI MHHepaJIbHble aCCOUHaUliH, BeCbMa 6JIHSKHe OJIH

BHHHTY, PY,QHOMY OJIHBHHHTY H aHopTHTco,Qep)f{amHM pasHoBH,QHOCT~M IIOPO,Q. 

3. ECJIH .lI.OIIYCTHTb cIIpaBe.lI.JIlmOCTb IIpHHHMaeMoro B HaCTOHmee BpeM~ 
paCIIpe.lI.eJIeHH~ TeMIIepaTYP B rJIy6HHax 3eMJIH, TO BIIOJIHe BepO~THbIM Me

('TOM qaCTHqHOrO IIJIaBJIeHHH YJIbTpaOCHOBHbIX rropo,Q nma MeMMeqlna MO)f{HO 

C'HlTaTb SOHY BOJIHOBO.lI.a. 

B SaKJIIOqeHHe aBTopbI Bblpa)f{aIOT rrpH3HaTeJIbHOCTb IO. M. IlleMHMaHHY, 

E. K. YCTHeBY, T. 31. fOJIbT6ypr H ,QpyrHM KOJIJIeraM sa rrOMOIUb B pa60Te H 

ueHHbIe SaMeqaHH~ B xO,Qe ee BbIIIOJIHemIH . 
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