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K MUHEPAJIOTHH MATHE3HWAJIBHO-)XEJIE3UCTBIX XJIOPHTOB
OOHOr0O U3 TUHTAHOMATHETUTOBBIX MECTOPO)XIAEHHA
BOCTOYHOTI'O CASHA

O. M. TJIA3YHOB
(Ilpencrannenc npodeccopom A. M. KysbMmuuem)

[Ipn z3yyeHHH OAHOTO M3 THTAHOMATHETHTOBHIX MecTOpOXAeHuit JIbi-
canckoil rpynnel B Bocrounom Casine GBIJIO yCTAHOBJIEHO UPe3BbiYaiiHo LIH-
pOKOe paclpocTpaHeHue B IIpefesax €ro PYAHOro IoJsi MarHesnalbHo-IKe-
Je3UCTHIX XJA0pHUTOR. Cpefu APYTUX CHJAHKATOB CJIOMCTON CTPYKTYDHI XJODH-
THl 3aHHMAIOT OLHO M3 IIEPBLIX MECT KaK IO IJICUIaJH pacupocTpaHenus, TAK
[0 YHC/Y BCTPEUAEMbIX pasHOBHAHOCTEH. FIX MOXKHO BUIETh BOKDYT 3epeH
THTAHOMATHETHTA B CEpPIeHTHHU3HPOBAHHBIX  TMepHIOTHTAX; OHM 3aMe-
uaT nupokce U ambuboar B rab6po M NMUPOKCEHHTAX H, HAKOHEL, CJa-
raoT 3aJbGAHABl PYMHBIX TeJd W XKUJbL, CceKyllHe Bce 0€3 HCKJIOYEHHsH IMO-
DOABI HHTPY3HBHOTO KOMIJeKca. KpoMe Toro, XJOpHTH pachosararwotcs Ha
rpaHMIe MeXAY pAasjiHuHbIMH JIHTOJIOTHYECKHMH OOpasoBaHusMu u obpa-
3VIOT JIMHeillHble 30HBI U OPEoJibl B allHKAJLHOM YacTH PYAOHOCHBIX MaCCHBOB,
ellle HE BCKPBITLIX 3PO3HEH.

B accounanuu ¢ xaopuraMH 0cOOEHHO YACTO BCTPEUAKOTCH TaKHE MHHE-
PaJbl KaK THTAHOMATHETUT, MAaTrHETHT, WIBbMEHUT, PeXe DYTHJI, IIUPHT, KBAPIL
anbOHUT, 3MUAOT, OHOTUT, JOJOMUT, T'paHAT.

YuyuThiBasi NOPOCTPAHCTBEHHYIO M TE€HETHYECKYIO CBsI3b XJIOPHUTOB C pYy-
10006pa3yiOIIAMH MUHEpaJaMH, a CJAefoBaTeJbHO, 3HauHTeJbHOE ydyacTHe
UX B Ipollecce pYAOOTJIOKEHHs, Ml mo coBeTy npodeccopa A. M. Kysbme-
Ha MPOBeJH U3yUeHHe 2TOI BaXKHOH JJid JAaHHOTO MeCTOPOXKJEHHS H MOUTH
He HCCNeNoBanHeofi MuHepaJabpHOU rpynnel. Ham mpeacrtasJgercs, 4To ydyacr-
KH XJOPUTH3AIKEK B ONpeNeJeHHbIX reoJOrMYeCKHX YCJIOBHAX MOTYT ObITb
{CIOJMb30BAHBI AJ5 NOUCKOB CJelbliX THTAHOMATHETHTOBLIX 3aJjiexel Ha Tep-
putopuyd zanagHcit vacry Bocrounoro Casina, 160 OHHM JOCTAaTOYHO HETKO
BBIICISIOTCS] HA (polle XJOPHTH3AUMH NOpoj, 06YCAOBICHHONH perHOHAAbHBIM
METAMOD(PUIMOM.

Bce Xn0pUTHI MECTCPOXKACHHS PA3JHUAIOTCH KaK MO COCTaBy, TaK U IO
ONTHUCCKUM CBOWCTBAM, H OlNpeleseHHble BHAB XJIOPHTOB TECHO CBA3AHBL C
OnpeneseHHblM MHHEPAJIOTHYeCKHM I1apareHe3HCOM M Te0JOTHY4ecKol o6-
cranosxoii. Coraacuo kaaccupukauun J. I1. CeparoueHxo, mOMNONHeHHOH
uceneposaunamu B. T1. Visanosoil u B. I1. MuxeeBa, Ha MecTOpOXKIeHHH BhI-
AeASIOTCA CAeAVIOUHe psiibl  XJOPHTOB: 1) psix NeHHHH — KJIHHOXJO0pA,
2) psiJ KJIKHOXJOPA, 3) pAd IPOXJIOPHUTA.

Pan neHHUWH-KJHHOXJAOopa. K 3ToMy PpsALy OTHOCATCH 3eJieHble
'XJOPHTHL ¢ NOKa3aTeseM npesomjerus no Nm, usamensowumcea or 1,577 no
1.590. Taburyc KpHCTAMIOB uelIYHYaTHH, CIAaHHOCTh 3aMETHA TOJLKO B Y-
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AHHEHHBIX JIMCTOYKAX. B CKpeuleHHbIX HHKOMASX MOYTH H3O0TPOIEH H OMHO-

oceH. B nekoropeix ofpasnax AByocen c 20==(—)5—10; obOHapyxuBaer

aHOMAJBHYI0 HHTep(PeDeHUHOHHYIO OKPAacKy H moracasue, 6jiH3Koe K IPSAMO-
My. Arperathl MHHepana MJOTHBIE, OYeHb TOH-
KouellyHuaTole UIH po3eTKOBHAHBIE. OHH OTO-

, payuBalOT THTAHOMArCHETHT, HHOTJA COBMECTHC
C MHPHUTOM H HJALMEHHTOM 3aJIedMBaICT Tpe-
HIMHKH B NMHPOKCEHUTAX,

L MuHepaabl 3TOro psifa XapakTepH3YHOTCS
3 O6LIeM CXOJZHBIMH HO KOHGUrypallHH TepMH-
4JeCKHMH KPHBBIMU (pHc. 1) ¢ nepBbIM SIPKHM
IHAOTEPMHUECKUM 3 (eKToOM IIpU TeMneparty-
pe 640—650°C u BTOpHIM C1a0bIM 3(PHEKTOM
npu Temneparype 825—830°C, o6ycroBieH-
HBIMH BblAEJEHHEM BOJbL H3 OPYCHTOBOrO M

iss cnoaarro caost. Peskuit  sk3oTepMuuecKHil

90

- /“’ B nuk Opy temneparype 850—855°C ykasbiBaer

\ Ha TOJKue PAa3PYIIeHHe CTPYKTYPH XJIOPHTOB ¢
"\/\Jﬂﬁ > 00pa3oBaHHEM Ha HX MecTe CHJMKaTOB Mar-
y nus [13]. Tlo xapakrepy yKa3zaHubix 3¢dexron

. ONHCHIBACMBIC XJOPHTHI OJH3KH K MarHe3uaJb-

e r“/\ HOMY XJIODHTY H3 aM(pHOOJHUTOB YKPAH!ICKOTO:

576 s e

j KpHCTaJdJaudeckoro maccusa. Hexkoropoe pas-
I . JUUHMe MeXIy HHMH B XapaxkTepe KpHBO{ Ha-
Ao rpeBaHns OOBACHAETCH, BHAMMO, HeOJUHAKO-
T /‘/, T BOM CTeMeHbl0 HU3MENbUEHHS CPABHHBAEMBIX
\\/ npo6 M, BO3MOXKHO, pa3HHleHd B COAEPKAHUH B

HUX CBSI3aHHOH BOJHL.

OnHo#t u3 HauboJiee SIPKO  BbipaKeHHbIX

i

Puc. 1. Tepmuueckue

KpABHE XJODHTOB ocobeHHOCTell XJIOPHTOB 3TOr0 psila, KpoMe
I Ia, 3—KJ'IHHOXJIOI')H YKa34HHBIX BblIEe, B OTJHUYHEe OT OMUCAHHBIX
u3 Bocrousoro Casna. 371eCh XJIOPHTOB, ABJSIETCSl UX Xopouias pac-
( 1?,—&%;1"?_3-_“' Iggfa‘ KPHCTAMIH30BAHHOCTD (MOATBEPKIACTCH MaK-
HOBOM 9, M. - - .

y ; (OTTHUECKH ¥ Te pH-
pEMANOANTH W3 BocTor- DOCKOIHUECKH H cpH{IbMiiMH debada) u ) pr
Horo Casina, (56 — ana- CYTCTBHE B HHX 710 CHAHHOCTH MeJb4yaHiInx
Jl‘ggg)A ®. Kopxiucxoro, BKJIIOYEHHH HALMEHMTA. XHMHYECKHH COCTag

OJAHOTO K3 NPeJCTaBHTeJel JaHHOTO pPALa OTO-
6paxaercs caedyioulet dopmynoi (raba. 1, ananus 3).

(Si, Alvioe (AL Ti, Febt Jous(Fe® | Mg, Cajosslao (O 0 O

Kak BUAHO, 3TOT X/JOPHT IO COCTABY ¥ O{ITHUECKHUM CBOUCTBAM IIOYTH aHd-
Jgorvuen neHHuny M3 [Iontm (Tupoab), omucannomy Hcekionn [13], vo or-
JMYaeTCsT B TO XKe BPeMs OT CPaBHHBAeMOro HECKOJAbKO 60JbluMM coaepxa-
HHEM aJIOMHHHSA, BXOASILIEr0 B KPEeMHE-KUCAOPOAHBIM pAIHKAA, § MeHbllel
JloJiel MaTHe3HW B OKTasjpuuyeckoM cqoe (taban. 1).

2 Pang KAMHOXJAOpA. ITOT psa OOGBEIHHACT XJOPHTHI, 3aderato-
IlHE CPeIM CePIeHTHHHUTOB M ITUPOKCEHHUTOB, a TakXe CJaralolide. BHEUIHIOW
YACTh IHIOKOHTAKTOBOM OTOPOYKH MaccHBOB. [lo BHEUIHEMY BHJy XJOPHTHI
TeMHO-3eJ/icHple, 00pa3yloT MeJjkodellyHuaTole WJaH 4epBeo(pasHble arpera-
ThI, TOYTH BCEr/la BKJIOYAIOT MHOTOYHC/ECHHBIE, XOPOIIO 00pa30BaHHBIe OKTA-
3Apbl MardHeTHra. [Tokasarenun npesoM/eHns MuHepaJson no Nm H3MeHSIOTCS
or 1,593 no 1,617. Ha xpHBBIX HAarpesaHus HepPBbI 3HAO0TEPMHYECKH} 3¢-
(eKT, BbI3BAHHBIA BBIJEJNEHHEM OCHOBHOH TNMODUHM KOHCTHTYLHOHHOH BOIBI,
coBragaer ¢ 600—650°, Bropoii adgdekr—ec 800°C, npruuem Bropoit s3hdexr no
Besiuube B 3 pa3a menblle nepsoro (puc. 1). MHTepecHo 3aMeTHTL, uTo Ha
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Tadanno

Pe3yibTaTel XHMKYECKOr( aHalkn3a XJOPHTOB!)
| | { ‘ \
Oxwucasl l I 1 2 3 | | ; 50 6 7
N R : ! . !
Si0., | 33,76 33,78 | 29,18 32,40 | U585 l 24,65 | 26,80
TiO, 0,77 I ner 0,66 — o 2,00 | 0,03
ALO; | 13,81 | 1324 | 6T 0 19017 | 2215 18,83 | 90,85
Fe,0; | 0,95 | 1.50 2,81 D360 182 b 1,90
FeO | 9,31 ] 3.07 1.5,69 4,04 1 15,50 1 21,5y 18,75
MnO | 0,08 . ner — - v, 57
MgO 28,11 | 31.41 24,70 . 27.62 . 21,66 17,85 ¢ 19,87
Ca0Q f 0,56 cn, 0,40 | ner ;0,61 1.37 —
Na,O \ ner Cower | 0,15 0,065 —
K.O ‘; ner -— Her i oper (.05
Cr,0; | 0,08 — net - —
vV,0, | 0.04 - 0,05 0,03 —
p,0, i Her — __ _
Zn ’ - J— 0,02 . — —
H4O + | 12,37 1 13,89 ¢ 118 12,20 1 912,20 0 11,0 | 10,65
H,O — 0,57 . - 0,74 1,56 — = o
. m. I o84 12.54 12,587 | —
‘ :
| {
CymMma 100,24 109,05 9985 | 100,98 5 100,83 | 100,15
Si 1 3,27 3,03 1 2092 1 31 RIS 2.00 2,69
Al | 0,73 1077 | tus b 0,89 1,33 [,81 1,31
Fe3-- i o : ' - —_ {}, 10 | -
| ; Ti- 0,04
Al ! ot Lo 087 128 toa | | T
Ti | 0,05 | . 0,04 ! L0041 TN R
Fe3 0,077 0,10 0.20 0,18 ¢ 0,08 — 0,15
Cr ‘: R — - — -
Fe2- 0,7 1 0,25 L 0,8 s 1,47 | 1,59
Mg ! 4,05 L 1o ' 368 0 105 d00 0 oo T 301
Ca 0oy L A — U TRV I B
OH 4,40 8,0 7.70 §,0 80 6,26 8,0
o | 11,00 0.0 10151000 9.3 10,85 | 10,0
! ‘ ! t
| [ | i
Nu | 1,583 | 1,504 Lt 1,621
b 9,20 | 9,23 ! 9,28
¢ Sin 3 14,18 14,26 ‘ 14,12
|
1. TieHHHH H3 NPOXMAKOB B cepiicHrunuie. N - = 1,083 O6p, cxn. 16 34, Boctodnsie

CasHsl,

2. Menunn u3 Ilduriu, Tuposs (Mekioan, 1917) [13].

e W

=

. Kannoxaop #3 xoHTawkTa radbpo u mpoxceanrta. Nwz =< 1,594, 06p. pk — 11—b?. Boc-

toyHpie CaaHbl.

. Knunoxzop temno-3enensiit. Hanxondop Xwaa, 3au. Asctpanss (no Simpson, 1936) [13]
. Punuposnur w3 Kpapu-kapbonatnoit sunan. N == 1,606, O6p. 110, Bocrounnie Caannl,

. PUnunoauT U3 GHOTHTO-ACUOMKHTOBOH Wi, Nx == 1,621, O6p. cxs. 179", Boctounne

CagHbl.

. Punuponaut U3 XAOPHTOBLIX caanues. N = Np. Anapora. Mamarackap (no Orcel, 1927)

Huxe BO BCexX HPWBEAERYHX Ta®isX- s X20puTos H3 Boctounoro CasiHa mpHHSTA
€JHHas HyMepains

1) AHAXM3bl XHMHUECKOH nab0patopHil KpacHOAPCKOIo reosoroyipasiedns. Pyrono-

amreas naboparopun H. I Pyfaunk.



TEPMHYCCKOH KPHBOH OJHOIO M3 XJODHTOB 5TOrC PsAAd, KpOMe 3HAOTEPMH-
HeCKUX 3¢ dexToB npu temneparype 600—650 wu 800°C, oGosnauaercs uer-
KHH 3K30TepMHUecKull MHK npu Temmeparype 400°, oTcyTcTBylomHil Ha Tep-
MOrpaMMax JIpYIHX XJODHTOB 3TOTO pstaa. 3TOT 3gdeKT CBA3aH, MO-BHAM-
MOMY, C OKHCJIeHHeM 3aKHCHOro Kesesa x10puToB [15]. Ilo TepMuueckomy
CIpeleNeHHIO JaHHBIH XJOPHT 3aHUMAET MOJIOXKEHHE CpelHee MEXKAY MOJ-
Tpynneii NeHHEHA-KAMHOXJAOPA U NPOXJOPHTA-KOPVHAODHIINTA TO KJIAc-
capukannn Msanoeoi [3]. Pacuer xpuerannoxumuueckoil (poOpMyJbl KJIHHO-
xaopa (raba. I, aHanus 3), 0TOGPAHHOTO C MOBEPXHOCTH KOHTAKTA raGopo
CO CAaHIAMHA, NOKA3HBACT, YTO XJIOPUTHL 3TOTO PSia HMEIOT [OUTH paBHOe
KOJMHYECTBO MATHHS M 3aKHCHOTO XKejge3a, HO OKasbiBalTcs 6ojee GOraTHI-
MH, YeM BBILIEOIHCAHHbIC, JKeJEe3UCTOH COCTARASIOULCN 1 HCCKOJbKQ o0enHe-
HBl Marsesueii. Hue npHBoanTes GopMysa 5TOro XJOpUTA.

(Si, Alueg WALTE B o (Fe? ) Mo, Cadgsgl 5r (OHD 70 Ou,05 -

Aanusie XJ0PHTL CXOMHBL ¢ METAXAGPUTOM ¢ P. MaJaku (KaBxas) man
¢ myxapaurom M3 Kemmupeaiickoro maccusa [7, 13]. Pasanune mexay Ha-
LIHM XJODHTOM H MAaJKHHCKHM 33KJI0uaeTcs B HEOJAHHAKOBOM COMepKaHHH
s mux Si, Al, Mg, orcyreTsnun B Hawem xjgopute wukeds. C IIyxapIaToM
JisicancKie  IHHOXJOPBL ¢OJMKAIOT CXOA-
HBIC PCHTICHOMETPHUYECKHE JaHHLIEe, ONHAKO
He/b3A TOBOPUTBH O IIOJHOM CXOACTBE HX,
Tak xax Ha gefaerpamMmax HallHX XJOPHTOB
Hapsjay ¢ JHHHAMM IIYXAPANTA eCTh HHTEeH-
CHBHbIE JIHHHH, XapPakTepHbie JUIg 5TAJOH-
HOTO TiOpHHruTa [9). CpaBHenue TalJHL
MEKTIIOCKOCTHLIX PACCTORAHHE XJIOPHTA CO
CHOPAaBOYHBIMH AAHHBIME 110Ka3LiBaeT, uTo
Hanbonee CHJAbHBlE AU(PPaKIHOUHBIE JHHHH
(nuTencusHocTh 8—10 0anM0B) COOTBETCT-
BYIOT B 3TOM 0Opasue (taba. 2, anaaus 3)
tainsy xandoxaopa. Mo xumuueckomy co-
CTaBY JIAHHLHE XJgoprT (raba. 1, ananus 3)
VL Caugox warnoxaopy us Hauxanbap Xudaa,
0 e T Ty Rl 3an. Apctpanusa (taba. 1). Ha kaaccudu-
NERNEE T T I xkauuonnod aumarpamme 1. I1. Cepmrouenko

e o

(puc. 2) oba auaiansa nNOMagalT B nNoJe

A
B

:
Sid,

i

iivt

E IR KJIHHOX0pA.
SIEE g% 8 Puanpoxaopurta. Cioga OTHOCAT-
SE5a e & CH MJOPHUTH 0 BPEMEHH BbiJeJeHHs: Gonee
MO3AHHC, UOM OlucauHble  BBILIC. Y CA0304
Puc. 2. Jluarpamnia HX HaXOMICHHA HECKOMbKO OTIMYAIOTCS OT
A. C. CepiodeHKo as co- YCJAOBMH  PACHOPOCTDAHEHHS! [IPEIBIAYIIUX
CTaBa  XJIODHTOB. xa0puToB. ITPOXNOPUTH reHeTHUECKH CBA3a-
1, 2, 5, 6—mn3 Boctouso- Ubl ¢ KBapCBBIMH, KBapIl-KapOGOHATHEIMH,

ro CasHa; 2, 4, 7—npu-

KaJbUUTO-OHOTUTOBBIMH i SMMUIAO0TOBBIMHU
BeJleHHble NI CPaBHEeHHS.

KHIAMH, KOTODHIE 3aJe4HBAOT TpPelLHHbI

OTAEJLHOCTH M IIPOAOJbHBIE TEKTOHHUYECKHE
30HH B PAa3JHYHBIX HHTPY3UBHBIX MacCHBaX. YTOUHSI OTHOCHUTE/bHOE BO3-
PacTHOE NOJIOXKEHHE NPOXJOPHTOB B OOIIEM KOMILJIEKCE CONYTCTBYIOUIMX MH-
HEpaJIOB, yKa:KeM, 4TO OHH BLINOJHAIOT NYCTOTHI B 3NHAOTE, PpacceKaoT
KaabUUT H OHoTHT. COBMECTHO € NPOXJOPHTAMH HEPEIKO HAXOASATCH NHPHT,

4narur.

‘ Bee oTHOCsIIKECH K 3TOMY DALY XJIOPHTH 00JaNai0T TYCTO-3€1eHOH HIH
3eJIeHOBATO-(QHONETOBOH, pexe GEJECOBATO-3€/€HOH OKPACKOH, 00pasyioT

1
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Taoawma 2

Tabauua MexXNJOCKOCTHHIX PACCTOSHHA B XIOpHTaX

3 [ 4@ 5 64
J LA J @ J A J 2
n l n n i

5 8,01 5 14,20 8 14,1 8 7,05
10 7.13 3 8,38 2 (9,0)8 6 4,68
5 5,29 4 (7.68) | 8 7,90 7 3,53
10 4,75 8 705 | 10 7.1 4 3,36
5 3,95 4 (5,176) 3 (5.2 10 2,58
1 3,76 7 4.71 8 1,70 4 2,46
10 3,56 5 (3,888) 5 (3,89) 2 4 2,39
4 3,12 10 3,530 1 3,71 3 2,27
i 3,01 2 3,115 10 3,53 7 2,013
4 2,88 8 2,812 1 3,24 3 1,892
8 2,85 1 2,68 f 3 3,10)8 3 1,829
3 3,59 3 2,58 8 2,81 10 1,556
3 3,54 7 2,531 1 2,70 3 1,531
4 2,44 6 2,438 4 2,60 2 1,424
3 2,39 5 2,378 4 2,56 2 1,39
3 2,27 : 2,95 5 9,45 3 1,333
3 2,22 ? 3 2,20 5 2 46 2 1,201
3 219 207 ; 5 5 o7 2 1,180
3 2,04 1 9 2.01 4 2,91 1 1,132
5 2,01 9 1,998 9 (2,07) 8 3 1,102
4 1,88 5 1,879 8 2.01

4 1,82 5 1,82 6 1,88

3 1,80 2 1.726 4 1,82

1 1.78 4 (1.693) 1 1,74

7 1,73 5 1,65 3 (1.72) 3

1 1,69 g 1,56 3 1,70

4 1,66 10 1,535 4 1.66

8 1,570 4 1,50 9 1,565

0 1,53 3 1,45 9 1,548

2 1,50 4 1,41 6 1,512 |

2 1,46 10 1,393 ‘ ) 1,46 l

4 1.42 9 1.34 8 1.39

8 1,40 | |

2 1,35 | 1 1.35 :

3 — kauHoxaop u3 Bocrousoro Casua. 4" — To e H3 AxmertoBcKoit Konn (Muxees, 1957),
5 — punHnoaut u3 Bocrounoro Casma. 6% — punuponut (no Jlasapenxo, uur. no Muxee-
By, 1y57). Xaoputel 3 u 5 npoanaamamposaust B. I'. dpeubyprom (3CI'Y). ¥caosns
cpemkn: Fe — antukaron; 2R —=57,3; d == 0,7, skcnosuums 4 waca, uenpasnennst no NaCl.
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BOJOKHHCTO-NJIACTHHYATBIC H C(pCpOlflllaJleO-II./'[aCTHH'-{EinlG 4rperaThbl. Ioka-
3aTedib npeJjomJjienus usmensiercsi ot 1,606 o 1,620.

Ioracanue oTHOCHTENBHO TPELHH CHARHOCTH NpAMOe. 3HAK YAJHHE-
Hust o6patubii, 20=(-)10—20. Xumuueckuil COCTaB HPOXJOPHTOB H3MC-
HAETCA B JOBOJIBHO UIHPOKHX IIpeflesiaX, B 4eM MOXKHO YOeIuThCs, CPaBHII-
Bast ¢opmyunl (B Ta6a. 1, anannsw 5 u 6).

(Si, ADgo (AL, Ti, Felt )z (Fe? | Mg, Cajasa’ses (OHgoo Oags. 3
(Si, Al, Fe? | Ti)4,00’{(Fe‘3 ©, Mg, Ca, Ti)} 3,24 (OHs2s Orop . (6)

Ilo tepmuyeckoit XapakTepHCTHKe H3yydeMble MPOXJIOPHTHI MPHUGIHMA-
I0TCA K DHOHAOJNHTAM HJH 3aHHMAIOT NOJOXKEHHe, CpefHee MEXAy PHUHAO-
JJHTOM U KeMMepepuToM (4]. Tepmuueckue KpuBble NPOXJOPHTOB OTJIHUAOT-
Cs OT KPHBBIX PaHee OXapaKTePH30BAHHBIX XJOPUTOB OYeHL BHITAHYTHIM 10
BEPTHKAJIH MEPBLIM 3HAOTEPMHYECKHM 3(h(eKTOM M OTCYTCTBHEM BTOPOTO
suo3¢pperra (puc. 1). IlopoGHble XJOPHTH COOTBETCTBYIOT DPHUIHAOJHTAM
H3 XJOPHTOBLIX caanues Anapors, Manarackap (Opceab, 1927), (ta6a. !,
4HaJM3 7), XJOpPHTAM M3 aJhOHTH3HPOBAHHHIX XJOPHTOBHIX nopoj - KpHaoro
Pora (Ilonosunkuna u Meanoa, 1953) u pUNHAONHTY M3 TPELIMH B TpaHu-
To-rHelicax maccuBa Apxautwep Maep (Opcenn, 1927, nur. no Cepiouen-
ko). Ha avarpamme cocrasa Hamu XJ0pUTHL  (aHanuabl 5 u 6) 3aHAMAIOT
BEPXHIOIO YaCTb MOJOCHI IIPOXJIOPHTOB, PACMOJAATAACh NOOJAH3OCTH OT JH-
nun Sp—AL PsijoM ¢ HUMH HaXOLHTCA aHaJM3 XJopuTa us Anaportsl. Como-
CTaBJieHHe NPOXJOPHTOB € XJODHTOM K3 kBapua miaato Keapkyw Ha C. Ypa-
1e, Hepanto onucanubiM H. I1. CTapkoBEIM, M03BOJISIET YIOCTOBEPHTHCH B HX
TOXKJIECTBE 10 Pe3yJibTaTaM XMMHUECKOrO W TEepMHYecKoro aHagmza [14]
binsok K UHTHDyeMOMY XJIODHT W3 KBapukapGOHATHBIX KHJX ¢ r. JIblcaw
(raba. 1, 5). Oanako npoxJopHT ¢ JIbicaHa XapakTepH3VeTCsi HEKOTOPHIM
cBoeobpasieM. B yacTHOCTH, OH HMeeT GoJiee Pe3KO BHIpaXKeHHbIH, 4eM XJ0-
pur KBapkywa, sk3orepMuueckuil nuk npu temnepatype 850°C. Best cBsi-
3aHHAs BO/a B NPOXJIOPUTE BLIACAHETCS B OJAMH T[PHEM I[IpH TeMIepartype
550—650°C. Tak kak B cocTaBe pacCMaTpPHBAEMBIX XJODHTOB MaTHHi He3Ha-
YHTENABHO TIpeobJaajaeTr Hajl MKee30M, HX MOXKHO OTHECTH K MAarHe3uajbHo-
KeJIe3HCTOH rpynne.

B nononnenue K 3TOMy OXApDAKTepH3yeM XJOPKTbHI, KOTOpbe, cyas 11C
BbICOKHM MNOKa3aTe/]siM TIipeJOoMJieHHs A, OOHApYXKUBAIOT 3aMEeTHoe OTKJOHE-
HHE B CTOPOHY XKeJIe3HCThIX pasHoBUAHOcTell. OuH U3 3THX XJOPHUTOB TeHe-
THYCCKH CBSI3aH € XMHUJKAMH IIOPJAOMHTA, paccekamwilero pyJHble cepiieH-
THHUTGHL. XJIOPHT uvewryduaThid, rycTo-3esicHOTO 1IBeTa, NOCTOPOHHHMX BKpall-
JMEHHHUKOB He cofepxut; Nm-= 1,624, Breipensiercsi muHepas rno3ixe rpaHara,
0 yeM CBH/eTesbCTBYeT (GAKT NepeceueHHst rpaHaTa XUjakamu xJjopura. Ms-
338 HEBO3MOXKHOCTH 0TOOPATh COOTBETCTBYIOIHE HABECKH XJOPUT He MOIBED -
raJicsi HH TePMHYECKOMY, HH CHEKTPaJbHOMYy U XHMHueckoMy aHanaudam. llo-
3TOMY O €T0 COCTABe MOXKHO CY[HTh TOJbKO NO OITHYECKHM AaHHBIM., BTO-
poH xJsiopuT obpasyer JellelikooOpasHbie, HEPABHOMEPHO pacnpeeseHHbIC
000CO6/IeHUs ¥ CTPYH, HPHYPOUEHHBIE K TPeIHHAM APOGJAeHHsT W CJAaHUeBa-
TOCTH aNbOATHTOB. JIOKa/u3annu XJAOPHTAa UMEIOT PacCIybBIBYATHIE 'PaHHILbL.
HaGmoparorest yHacTKu TMOMHOTO 3aMelledks aJbOHTHTA XJA0pUTOM. B pe-
syabTare nopojid npuolperaer BHeUIHee CXOJCTBO € THECOBHAHBIMH Ta6G6po.
LiBeT MmuHepaJa seneHell, arperatol  ToHRoueliyiuatele, Nm==1,633. [lo
AAHHBIM CIIEKTPAJbHOTO 4HAJH3A B HeM, KPOMe JKeJje3a W Npeolaafaoulero
HaJ HHM Marwus, yceranosaeunt Al Ti, Zn, Mg, Sr, Zr, Be, Ba, Co, 10 ecTb.
KdK pas TOT KOMILIEKC 2/JeMEHTOB, KOTOPBIH juist APYTHX HalHX XJIOPHTOR
He xapakrtepeH (Ttaba. 3, aHaauz 11). 3ta 0cOGEHHOCTL MOBEIEHHS HEKOTO-
PBIX 3JICMEHTOB B JAHHOM XJIODUTe OGBSICHSETCSE CROCOODASHEINIT VOO
MM €50 TeHe3HCE, 0 YyeM OV/leT CKa3aHo HHXe.
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K4k noxkaspiBaer U3yuyeHHe, XJOPHUTHI HA THTAHOMArHETHTOBOM MECTG-
POXACHHH MOJIb3YIOTCA YPe3BhlYaHHO LIMPOKHUM pacnpocrpadenueM. Bob-
HIPHETBO XJIOPHTOB II0 COCTABY He BBIXOJHUT 3a Tpefeshl MaTHe3HaJbHO-Ke-
JIE3HCTOH NOATPYINILI; PEAKO HAXOAATCS XJOPHTbI C OTKJOHEHHEM B CTOPOHY
JKeJNe3UCTHIX PasHOBHAHOCTeH. B npejaenax mOArpynnel cOCTaB XJOPHTOB H3-
MEHAETCS OT MEeHHHHOB A0 MPOXJOPHTOB.

I'eHetnyeckas nmocJenoBaTesbHOCTL XJIOPHTOB NPEACTABJSETCS CACAYIO-
uied. HaunGonee paHHHe, accOUMMpYIOUIMe ¢ THTAHOMATHETHTOM, HJIbMEHH-
TOM, HJHU 3aMelllaiolllHe POroByl0 OOMAaHKY XJOPHTHL HMEIOT CYLLeCTBEHHO
MarsesdanpHblidi cocTaB; OoJiee MO34HHe, CBA3aHHble ¢ NPOABJEHHEM COOCT-
BEHHO T'HIPOTEPMaJIbHOK CTAaJHH HHTPY3HH HMEIOT XapaKTep Marue3ualb-
HO-XKese3UCTHH. M, HakoHell, KOHeUHasl CTaJHs PA3BHTHS HHTPY3HH 3HAMe-
HYeTCsl BBIAeJEHHEeM MarHe3NalbHO-Kele3HCTHIX XJOPHTOB C IOBBIIICHHBIM
COLepXKaHHEM B HUX JKeJsesa.

Tadauua 3
Pesyabrarhl CREeKTPaNbHOrO AHAJAH32 XJOPHTOB
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Hpumenanue: 0,9 n—coreie 10au npoueirta, . ACCATLIC 104H HPOLEHTA.

Mo cogepkanHIO J1eMeHTOB-NPHMECEH HALIM XJOPHTHI, HCKJIOUast AHUIL
OJMH H3 XJOPHTOB ¢ Nm==1,633, He MpeACTaB/AsAETCH BO3MOXKHLIM pacuJe-
HuTh. Jlna Bcex Hux xapakrtepHo npucytersie Ti, Ni, Co, V, Cu, Zn u cno-
pamnueckast Bctpeuaemocts Zr, Be, Ba, Sr (ra6a. 3). Oco6Genno uurepec-
HBIM ABJSCTCA BbICOKOE cojiepkanne B xaoputax Ni, Co u He3HauuTe/bHOE
coepxkanne V 1 Cu. IT0 HECKONBKO OTJIHYAET UX OT XJODHTOB MECTOPOM-
AeHHH Apyroro reHernuyeckoro tuna {17]. O6uiast yepTa HALIKX XAOPHTOB - -
NOCTOSTHHOE NPHCYTCTBHe B HHX Zn. M3BecTHble JaHHble [0KA He 00'bLSICHS -
10T, KaK H T/le HaXOAMT cefe MeCTO B XJIOPHTAaX UHHK. BeposiTHO, OH BXOAMT
B COCTAB OKTAa3[pUYecKOro cnos, samemtast Mg uau  Fe Bcaegcreue 64u3o-
CTH MOHHbIX pafidycoB. Bo BcsikoM cllyuae NMPUCYTCTBHe LHHKA B XJIOPHUTAX,
no muexuio . Tl. Cepmiouenko, JaeT BO3MOXKHOCTb NPH COOTBETCTBYIOLIEM
H3YYeHHH BBIANHTL KakK CaMOCTOSITENbHble IHHK-cOdepiKalilie XJOPH-
Tol [13].

[To Mepe mepexona oT NEHHUHOB K NPOXJOPHTAM KOJMUECTBO JKeJe3a B
MHHepaJsax, a C/1eJ0BaTelbHo, U NOKa3aTe i NpPesOMJEeHHs, YBEeJHUHBAIOTCS.
HsMeHsIOTCA Tak Xe HX TePMHUeCKHe CBOHCTBA B CBSI3H C PA3JHUHBIM CO-
AepKaHHeM B XJOPHTaX BOAH. Ecnu B IeHHHH—KJIHHOXJI0pPaX KOHCTHTYHHOH-
Hasl BO/la Bb/leJIfieTCst B IBA TIpHeMa B HHTepBaJje temnepatyp or 600°( Gpy-
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"HTOBBIH CI0i) 10 8257 (1102000004 ¢iAcl), To B HPOXJAOPHTAX BCA BU-
& OCBOOOXKIACTCS 32 ONHY cTanuto. Iipw 3TOM TeMmepaTypHbId HHTEpBAJ
BBUIEJNCHES BOABI B IIPOXJOPHTAX CyxKHUBaeTcH 1o 640—650°. Beictpoe # nod-
i10€ BHICBOOOXKIcHHE BOAB OODBACHAETCA, BUAHMO, TEM, UTO C YBeJHYCHHEM
FUAPOKCUJIBHOH TPYNNBL e CBA3L € MOJEeKyJd0H XxJjopura ociaabenaer. I1po-
XJOPHTHL Tak:Ke OTJaduanTcd Oogee OBICTPDHIM  PAa3pyIIeHleM CTPYKTYPH
TPH HArpeBaHHH H 06p830B8HH8M Ha X MECTe OPTOCLHJHKATOB Mar”ud.

li3menenye cocTaBa XJAOPHTOB CONPOROKAAETCS H3MEHEHHEM PasMepoB
yT1eMeHTapHoi gucHKu {napaMeTpwl 8 ¢ sin3 ). OObACHAETCH 370 H3MeHeE-
HHe ABJAeHHsMH noauMopopusma (Cepawouenxo, 1953) u usomopdusma (Mu-
xeeB, 1957).

ITo pacueram b. I'. Dpenbypra, HHAMUHPOBABILETO HEKOTOpbie HALUM
DEHTTeHOTPAMMBI, MapaMeTp 8 3aMeTHO VBEJHYHBAETCS MPH JBHXKEHHH OT
HAAHOXJAOPOB K NPOXJAOPHTEM, TO eCTh 110 Mepe OﬁOFE‘aHLeHI/IH MUHepaJgon 2Ke-
JE3UCTHIM KOMIIOHEHTOM 11  VYMEHBUIEHHSI B WX COCTa®Re JOJH MAarHHs

{Tabn. 1).
,IIIIH HJJIIOCTPAU K CKA3AHHOTO BLe JAaHHLIe CBCACHBI B Taba. 4.
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Joqat o Muxeery (1957).

Citenyet KpaTKO OCTaHOBHTBLCA HA BONPOCe TeHednca xJoputos. Kax no-
Xa3bIBaeT NPUBCACHUEIH MaTepHaJs, GOJbIIMHCTBO XJAOPHTOB, CBA34aHHBIX C
THTAHOMATHETHTOBBIMH 3aJjerkaMu, o00pa30oBadoch B Pe3yJabTaTe MarHesu-
AABHOTO METACOMATO3a, DPOHCXOAHUBIIEro, BEPOSITHO, HPH OTHOCHTEJNBHO
HU3IKOM KHCGJIOPOAHOM NOTeHLHAMe H HU3KOH TeMrnepdarype. HaCKOJIbKO aK-
ruBeH GBI METAcoMaTo3, moKasbiBaeT XOTsl Obl (paxkTt o0pazoBaHua MarHe3u-
AJABHBIX XJTOPUTOB 3a cHeT aJbOHTUTOB, B KOTOPBHIX CONepXKaHdue MarHus
(0,5—0,6Y,) nanexko He JOCTATOUHO HJH KPHCTAJJIH3ALHH M3 HEX XJAODPUTOR
MarHe3uaJbHO-XeJe3UCTOro paaa.

C ue b0 BLISICHEHHs! VCJAOBHH 006pa3CcBaHMil HAIINX XJOPHTOB, HaApALy
. HapaI‘EHE‘,THQECKHM AHAJAHU3Z0M 6bI.HPI NMPpOBEACHHL pacueThl [IoTeHL HaJa

S oy
oxMCTeHHs [8) '(FEL’L'&"“'P";‘""'} . PesynpTatel cpaBHUBAJIUCL C NOTEHIIHA-
710M OKHCJIEHHSI MATHETHTA, KOTOPHIL, coriiacuo tanusiM J{. O. OHToeBa H
A T. DerexTHHa, yacTo NPHHUMAETCs 3a CBOEro poja TNOKa3aTej, KHCJIO-
POIHOTO pexXuma cucremsl 2,8. Bennuuna norteniunana pasHa Y MeHHUHOB
0,86, xkaunoxaopos—O0,1, punmugoautos —0,68 u B ofiieM OKasbIBaeTCHA
3HAYMTEIBHO HHXKe COOTBETCTBYHOUIHX MAHHBIX V XKEJe3HCThIX XJAOPHTOB H
marneruta. Kak HM3BeCTHO, MarHeTHT o0pasyeTcs B BOCCTAHOBHTEJNBHON 00-
cranoBke [2]. CienoBaTesbHO, MOMKHO IPeANONOXKHTh, UTO HAIIH XJOPHTHI
KPHCTAJJIH30BAINCL B ellle (GoJiee pe3KO BbIpaXKeHHOH BOCCTAHOBHTENBHOM
cpefie, TPH OTHOCHTEJbHO HH3KOM KHECJOPOTHOM NOTEHUIHAJe.

Pasznnune B BeIMUHHAX OKHCJAHUTENbHOI'O TIOTEHIMAJa CBUIETENbCTBYET
06 H3MEHEeHHH NapLUHadbHOTO NaBJCHUs KHcaopoda (KHCAOPOAHOTO PEeXKH-
Ma) B mpollecce MHHepasooGpazoBanusl. Ecan Hanbosee paHHUE IIO BpeMe-
11 00pa30BaHUsS TEHHHHL ACCOLMHPYIOT C THTAHOMAarHeTUTOM H HMEIOT MO-
BHIUEHHBIH KHCAOPOAHBIH NOTEHIHAJ, TO B NOCAEAVIOHNIHX HPOXJTOPHUTAX OH
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34METHO CHHXKaeTcs. B pesysibTaTe BMeCTO MarHeTHTa I[IPH HAaJMYHH  Cephbi
COBMECTHO C XJIOPHTAMH BBIAEGNAIOTCS TaKHe CyabGHIb KAK MHPHT, UPPO-
THH, & TaKXe KapGoHaTel. BeposTHo, B TaHHOM ciyuae MHHepanoo6pasyio-
He pPacTBOPH! OBIIM HEMOCHIIIeHEl CePOl, TAK KaK BO BCeX NHPHUTAX VCTa-
HaBauBaeTcs GOMbIOH JeGHIUT cephl MO OTHOLIEHHIO K XKeJesy.

M3 JjieTyuX KOMIOOHEHTOB B COCTAaBe IOCTMArMaTHYECKHX pPacTBOpPOB,
kpome HyO u S, HecomHenHo, mnpucyrersoBanu F, CO,, uro mokasblBaercs
HaXOXK/eHHEM C XJODHTAMH KapOOHATOB M amaTHUTa. B ToO Xe Bpems Kpu-
CTaNIU3AUNST OTACJbHBIX XJOPHTOB NPOUCXOAUNA, MO-BHANMOMY, IPH AOCTA-
TOUHO BBICOKOM TeMmHepaType M B IeJOYHOH cpelne, HOO MepecTpoiika
CTPYKTYPH OTAEJBHHIX XJOPHUTOB, 3aKJIOYAKIIAsics BO BXOX/JIEHUHM THUTAHA
B KPEMHEKHMCJODOAHHIH PAajHKaJ, COTJACHO HMEOUMMCH IAaHHBIM, MOTJ3 .
TIPOM3OUTH JIMUIb B 3THX (PHIHKO-XHMHYECKHX YCJOBHAX [12].

B 3akjI0ueHHe OTMETHM cJefyiolee.

Cpenu XJIOPUTOB, PacmpOCTPAHEHHBIX B NMpejesax H3yuaeMOro THTAHO-
MAarHEeTHTOBOTO MECTOPOXKJIEHHUs!, NPeo6aafaloT XJOPHTE MarHe3HaJbHO-XKe-
JIE3UCTOTO COCTAaBa, NMPEHMYLIECTBEHHO KJHMHOXJIODPH M MPOXJOPUTH. Marge-
3UAJbHBIE U JKEJNE3HCTHe XJOPHTE HMET NOAYHHEHHOe 3HAYEHHe W JJIs

JAaHHBIX MECTOpO}Kﬂ,eHHﬁ He XdapaKTepHbI. Jtor BLIBOJ, BHAUMO, HMeeT 00-
aiee 3HauecHue.

TecHas npocTpaHcTBEHHAs TeHETUUECKAS! CBA3b XJODHTOB C TAKHMH
PYIOHLIMM MHHEpa/saMH, KaK TUTAHOMAarHeTHT M HJIbMEHHT, N03BOJSET Haps-
Ay C IPYTHMM NpPH3HAKaMH (CEPNEHTHHU3AlUHMsi, KapOOHATH3alus) CYUMTATE
XJIODUTH OJHUM H3 HAJIeXKHBIX NPUM3HAKOB [JIS NMOMCKOB HOBHIX THTAHOBLIX
MeCTOPOXKJIeHHHl B VCIOBHAX 3amMafHOTO CKJAOHa Bocrounoro Casina.
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