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TEPMOAHAJINTHYECKOE UCCIETOBAHNE TPEMOJIHTA
H AKTHHOJINATA

A. H. Heemros |, 3. Il. Epwosa

B macrosmieit paGore aBTOpPE MONKITAINCH COOpaTh M KPATHICCKH
PACCMOTPETH AUTEPATYPHBIE MAaTEPUAIIbl, KacAOMuecs TePMOaHATHTH-
YecKOro MayueHns Haubojee XapPaKTePHHIX NpeJCcTaBHTENEH I'PYNIH
am@nG0a0B — TPEMONHTA M AKTHHOJNTA, W JONOJHHTHE UX COOCTBEH-
HBEIMH HCCJIeOBAHUAME.

Heenenyemeie obpasmsl aMdudonoB OBIIM HOJBEPrHYTH TIATENb-
HOl MPOBEPKe Ha MOHOMHHEPAJILHOCTH, & B CJydae s3arpAsHEeHWI MH-
Hepaa ocBobozknaIcA 0T mpuMeceit pyuHoit orboproii. Ecan mMmuBepan
OKA3BIBAJICA 3arPA3HCHHLIM, HAPUMeD, TOHKUMI IIPUMa3KaMy OKUCIIOB
menesa, npuMeHsanack otMeiBka 10% HCI npm cnaGom marpesaHmm.
Ilocie Taxoit 06paboTKN CONOCTABIAANNCH KOHCTAHTEL CBETOIPEIOM.IE-
HHs, PesyiabTaThl PeHTTeHOBCKOr0 aHanamsa ofpaboranHoro obpasma
¢ mexopasM. CxojieTBo gamHHX 000uX 00PasoB CUNTAIOCH FaPAHTHEN
coXpaHHOoCTH pemerkn ampubona.

Mexopnoit repmorpagmueckoii nagopmammeii 06 amfubomax cay-
MMM KOMILIEKCHBIE TEPMOTPAMMEI, 3aPerHcTPHPOBAHHLIC HA ABTOMA-
THIecKoii goroperncTpupyilomeit ycranopke ATBY-8. Ora ycraroBra
MO3BOJISIET O{HOBPEMEHHO B OJIHHAKOBLIX YCIOBHUAX HATPEBA PErHCTPH-
poBath nBe kpusse, [ITA u TT, nna pasgensunix Hasecok. Bexmuuna
Ka;k0il Haseckn okomo 100 wme. dramonom mna xpusoit [ITA caymuna
npokameHHas okuch amoomMuunsa. Cropocts Harpesamms 15—20° B mu-
myTy. Qnddepennnainaan n reMueparypHas TepMONaphl — IIATHHO-
maaruHopormessie (10% Rh) ¢ gumamerpom tepmosmextpomos 0,3 s,
HpmEnunuaasuan cxema yerpoiicTBa TakoH yCTAHOBKH OIMCaHa paHee
(IIsetkos, Buramn, Teasronr, 1955).

OnncanHas ycTaHOBRA, CHAOKEHHAA TOP3MOHHLIMA BECAMH, MMeeT
Pazpemaioniyio crnocodHocTh mopsaka (0,5 me, moaToMy npu 0OLITHOM
Hapecke 100 me m morepe Beca mopsiaka 2% (mampumep, B caydae
ampuboso) oTHOCHTENBHAs OIMHOKA B ONPEIEJEHHN TOTEPH Beca
MosKeT cocTaBnTh 20%, 9T0, KoHeuHo, Hempuemuemo. IloTakum Kpm-
BEIM MOKHO, CA@IOBATEILHO, CYIHTH JIMIIL 0 KAUCCTBEHHLIX WaMeHe-
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HEAX Beca aMPuOOIOB: H3MEHACTCA OH TOCTENCHHO WAN CRAYKOM, YOLi~
BAET Wi yBeawumBaetca m T. 7. Ilpm meoGxoxmmoctn Goxee CTPOTroii
KONMYEeCTBEHHON ONEeHKY M3MeHEHNs Beca IPHMEHAICH jepusatorpad
cucremst @. IMaymmk, M. Iayank = Oppeit (F. Paulik, I. Paulik,
Erdey, 1958).

Ha pepusarorpade memecoofpasHO sanmchHBaTH TEPMOIPAMMEL B
TeX cay4asx, KOT[la CTABMTCS 33j1a7a NPOCHeKHBAHNA KOJINYECTBEH-
HOTO maMeHeHNA Beca 00pasna B CBA3M, HAPAMEP, ¢ OKUCIEHHEM B HEM
7KejIesa 1 BhJleJeHNeM KOHCTUTYIHOHHON Boaw. Harpesanme B WHEPT
HOM cpejie win B atMocdepe 11000r0 IPYroro rasa, a TAK;Ke B BARYyMe
MEL IPOBOJWJIN B CHEeNHaJbHOII HArpeBaTelbHOII mpHCTaBKe K Perd-
crparopy HTP-62, nossonsiomeii Bectw onwmrt B atMocgepe aprosa,
asoTa, BOJOPOAA, KHCJIOPOJA M YIJEKHCIOTO rasa..

OmpejiesieAne 3aKNCH jKeje3a 110 XOJly HarpeBaHusi OPOBOAHIOCH
B npofax, HATPETHIX OT KOMHATHOII /10 3a/|JaHHO}I TemmepaTypnl ¢ 00BIM-
HO¥t mpm permcrpamun kpumpux IITA ckopocreio mociae mx oxiaamie-
HuA. Merojnka o6paHan: pacTBoperne npodLl B cMecH CepHOllT H IJja-
BHKOBOI KHCJIOT W JaJbHEINIee THTPOBAHHE 3aKHCU jKeje3a IepMaH-
raHaToM.

TPEMOJIHAT

Tpemoaur ABIAETCA THNMIHHEIM TIPEJACTABUTENEM MOHOKIMHHBIX
amubosion, He comepskamux FeO mmou cofep:kamux ero B HezHAUH-
TenpEOM Koamuectse (1o 3%) B Bume maomopduoit npumecn k MgO.
Xummaeckas gopmyaa rpemoanta Ca,Mg; (Si0,,), [OH],. Hak u Bce
ampuboabi, TPEMOJHUT BCTPEYAETCA B W3BED;KeHHHX NOPOAAX, Tpefi-
CTABIAA THNHYHBIA HINMATMATHYECKUIS, CPABHATEILHO HH3KOTEMITE-
paTypHBIi MEHepaJ, Hepejko o00pasyommiics 1m0 KajlblIHeBo-MarHean-
anEHEIM NHPOKCeHaM. KEro vacto HAXOAAT B MeTaMoOPOM30BAHHEIX
KPHCTAIMYECKNX H3BECTHAKAX H /I0JOMHTAX, a TAK/Ke B KPHCTAI-
JIMYeCKHUX CIAHIAX M POrOBHKAX.

Wcenegosanne TepMUIECKOTO MOBEICHNA TPEMOJIUTA HAYATO JABHO.
B amreparype mMeercs mocTaTouHOe KOJIMYECTBO co00meHuii, HO 110
HEKOTOPHEIM BOIIPOCAM, a MMEHHO 0 XapakTepe JWCCONWAINN, TeMIie-
parype 00esBOKHBAHAA, CYIECTBYIOT BEChMAa IPOTHBOPEYMBEE JaH-
HEe, { paHEUM JUTEPATYPHLIM CBEIEHMAM 00 M3MEHEHMN TPEMOJIITA
IPU HATPEBAHMU MO;KHO oTHectn pabory Amnena m Hiementa (Allen,
Clement, 1908), rme aBTOpH NONHTAJNCH ONPEAETHTH HPHPOAY BOALL
B Tpemosiute. [lna sroro Guiau BasATH IATH 006pPAsLOB TpeMojuTa, JABA
M3 KOTOPHX fBJAJIMCH HCKIIOYHTEIBHO YMCTEIM MaTepuanoM. ITpoGs
HArpeBainch B atMocdepe cyXoro BosjayXa jio IOCTOAHHOTO Beca. Ha
OCHOBaHNH I0JYYCHHEIX JaHHEX M0CTPOCHO 1IATH KPUBEIX 00€3BOKMIBA-
HEA TpemoauTa, Xapakrep Bcex KpuBuiX ogmuakos: 10 850— 900° mex-
JeHHBII M IJIABHLUI NOJBeM, 3areM pesKuii ckadok BBepX (dur. 1),
B pesyasprare nmpomexopurt momHas jerwjapartanus mmepana. Ocmo-
BHBasACch HA MAKPOCKONMYECKHX JAHHBIX, aBTOPH YTBEPHAANH, YTO
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KPRCTanImIecKasl CTPYKTypa TDEMOJHTA OCTAaeTcs IpPM BTOM HemaMe-
HEHHOIT 1, CJIe/0BATEIBHO, B MHHepaje BOJa SABIAETCH ajacopOuuoH-
HOIT, XUMHYECKN He CBASAHHOI, a caM MUHEPAI MOsKeT PaccMaTPABATE-
¢f Kak TBepAwil pacTeop. B oaroit swe pabore Aanen m Huement
ucelenoBann eme OJMH MuHepan u3 rpynosl amgubonos — rymde-
pur, 3armogenne o npapoxe H,0 orm pacmpocrpanmian HA Bee amdu-
Gomur. ;

Bumogst Annena n Kuemernra o6 agcopOuuoHHOIl NPHPOe BOAH B
ampubonax Owan mopseprEyTel comueHHMi0 [[lammepom (Schaller,
1916), xoropmii BHMHCIUA COOTHOINEHHE OCHOBAHWIl M KHCIOT Jias
TeX ke camux nsatu obpasuos Tpemosauta. Ulammep npegmono:kun, 4o
dopmyna gua tpemonura 83i0, -5MgO -2Ca0 -I1,0, a me 3MgO -Ca0 -
44510, m uT0 BOJA, BO3MOJKHO, ABIAETCA He ancopOMHOHHOIL, eciu
BXOJNT B COCTAB MUHEPaJa B OIpPeJeIeHHOM KOJHYecTBe. ;

Kobaenn (Coblentz, 1911) Ha 0CHOBAHEM M3yYEHHA BOJLI B TPEMO-

JINTe MeTOJIOM aJICOPOIMOHHOrO aHAJM3A 0KA3aJ, YTO BOJIA SABIAETCH

KOECTHTY]IHOHHOIE[ H, BO3MOKRHO, BXOJUT B COCTaBp MHHepajia B BHJIE

OH".

Penrtrenosckue gaHmne, moaydennme Yoppemom (Warren, 1929),
nofTeep;kAanu GopMyny pus TpemonuTa, npeaaos;kennyio [Maxzepow,
a mvenno H,Ca,Mg; (SiO,)s.

Iloamax u Boysr (Posnjak, Bowen, 1931) mposean cucremarmue-
CKHe ONHTH 00e3BOKUBAHAA ABYX 00pasmoB OJHOTO M TOrO K€ Tpe-
MonuTa ¢ octpoBa I'am (Amsicka), ¢ KoTopmMm paGoranm AiieH H
Kaemenr. [Tosropusiv onpegenenneM B o6pasnax ycTaHOBJIGHO COJiep-
#aHue BOALI B ogHOM oOpasme — 2,75, a B apyrom — 3,37, 1o jaH-
HeM Aanena nm Haememra — 2,31Y%.
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Ilosrax u Boysn cpenanu BLiBoj, 9T0 BhjeJeHue BOJL HPOMCXO-
paur B oTpu crajgun. Ocolmii mATEpec npejcrasager, N0 UX MHEHHIO,
Boja, sefenaiomanca upu 900°* (sropas crapns). Ee copepanne 2,1 %
aas mepsoro m 2,15% npas Broporo ofpasma. B dopmyne rpemoamta
Ca,Mg;Si0,, (OH),, npegnosennoii [Mlaxnepom u Yoppenos, Komu-
9eCTBO BOJAK coctaBiager 2,22Y%, 4To X0pomo copnajaer ¢ JaHHBIMH,
nonysenasiMn [losaakom n Boyanom. Pacnag kpucranamdeckoii pe-
merkn Tpemoanta mocae Y900° gpuKcnpoBaica HA PeHTTeHOBCKHX CHHM-

Rax.

ITpu 1150—1200° C mactymaer moaHOe M3MeHeHHe CTPYKTY Pl Tpe-
MoanTa ¢ o0pazoBaHHeM HOBHIX (haz: Impoxcena (JHONCH/-KIHHOIH-

Tabamma 1

XaMiIuecKkne aHaIa3bl TPEMO.THTOB

Ne ananmasa

Kommno- 3
HeHT
i 2 3 4 5 ’ 6 | T 8 9

Si0, 58,59 |57,40| 58,55 | 56,60 | 55,53 | 56,33 [57,46 | 55,34 | 54,10
TiOs £ — | He onp. Ca. — 0,06 [ 0,06 | 0,14| 0,10
Al Oy 0,10} 1,29 =» » 1,18 298| 0,94 0,88 | 0,90 0,8%
Fe,03 — | 0,86 -~ 09| 554 1,35| 0,56 | 0,51 2,44
FeO Sl (0,38 3,30 0,49 | 4,93 | 0,20 | 0,82 0,51
MnO — | — |Heomp.| 0,20| 0,40 | 0,03 | 0,05| 0,09| ca.
MgO 24,78 23,91 | 24,55 | 22,42 | 20,35 | 21,45 |24,04 | 25,87 24,60
Ca0O 13,95(13,55| 13,90 | 12,86 | 44,50 | 13,08 (13,51 | 13,11 9,95
K.0 0,10 0,11 — Her 0,23 0,09| 0,48 0,31 1,74
Na,0 0,12| 0,33| 0,37| o0,42]| 0,60 | 0,30 0,35 | 1,00| 4,70
H,0* 2l 249 243 [ 2,88 | 0,02 | 1,25 2,48 | 1. 47 e
H.0~ i b 0,40 - 0,20 -— — — —
S04 - | - - — 0,07 | . — — | o] —
II. . m. — = L — — — — — 1,45
CO, e — Her — = L0 — =
¥ — — — — — — | 0,20 — —
Cymma |99 95 100,51 | 100,25 [101,3 | 99,81 |99,86 | 99 67/100,13
Ng - | - 1,628 1,636 1,625 1,623| 1,623 1,623 1,628
Np = | — 1,603 1,607 1,618/ 1,599 1,602 1,603| 1,609

1 — Tem-Aiiaenn, Asscxa (Posnjak, Bowen, 1031); 2 — lepmanua (Pask, Warner, 1954);
3 — Cmopaaka (Kojmunckuii, 1956); Kpacnoypaanck (OsumHHuKOB H Ap., 1855); 5 — Aryr-
crag ACCP (Xomag, 195); 6 — Humnaa Cunesua (Kowalski, Oszacka, 1964); 7 — Caopan-
Ka (konuexuuA. II. B, Kaanuwna); 8 — [Mamup (koiaexmusa M. A, Jlnnapesa); 9 — Cao-
AAnka, Baiikaa (Mun. myseit AH CCCP, Nv 46350),

* _ azech M B jladbneiin eM TeMneparypa npusogurea B °C.



@ur. 2. JTuddepennmaapuse 4
TepMHYecKIe KpHBHIE HarpeBa-
HIIST TPeMOJIHTOB J
1 — Harvard, 97956 (Wittels, 1951);
2 — ofpasery Boysma m Iloafuaka b S
Witte's, 1951; —W
3, 4— I0:xnaa Adpmxa (Vermaas, 7
1952); W

§ — IOmnan Adpuxa (Heystek, Sc- g
hmidt, 1953); S o e
6 — Tepmaunsa (Pask, Warner, 1954); F)
7, 8§ — Bocrounad Cubups (Kopskun- i R
cEmii, 1955, 1956); /0
9 — Ypaa (OpuMHERKOB 1 Hp., 1955); —'ﬁ’\/
10 — 12 — obpasen IIsanoBoit, 1961;
13 — fArymsa (Xopax, 1956;) 17 —‘—\r'
14 — Mieeitnapua (Bautsch, 1956) §
15 — Hmmuan Cmnesus (Kowalski, 4

Oszacka, 1964)

1§

By
I
1w
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crarnt) 1 kpucrobanmura. CymmapHas peaknus pacnaga PelleTHH Tpe-
MOJTHTA BLpaskaeTca ciaegyiomuM ypapHermeMm: Ca,Mg;Si0,, (OH), -
4+ AH — 2 CaSi04-5MgSi0g 4 Si0, 4+ H,0.

Bmepsrnie Tepmorpagmueckoe MCCIEOBAHNE TPEMOJUTA MPOBET
Yurreac (Wittels, 1951, 1952). Opur us o6pasmoB TPHHATIEKAT
Anrerny u HiemeHTY, 1pyroi B3aT ns Komyiernun ['apeapackoro yHu-
sepcurera (Harvard, Ne 97956) (ra6ax. 1; ¢mr. 2).

OcofenHOCTS METOIUKH BKCICPUMEHTA, IPHMEHAEMOH YHITencoM,
cocTosisia B Gosbimoil ckopoctu marpesaHus (30° C B MuHYTY) H Ha-
IPEeBe B BAKYYMe DU 0CTATOUHOM JiaBjieHus 0Koxo 1 wmm pm. em. Ilpn-
BOJIMMEIC ABTOPOM KPHBEIE HATPEBAHNS AHAJIOTMIHE U XapPaKkTePH3yIoT-
ca npymaA sddexramm: srzorepmmdeckuM (825° C) u sHjoTEepMUYECKEM
(1000—1050° C). It addextor obBACHAOTCA caeaylomum obpazom:
BK30TEPMUYECKNIT SBJISETCA PE3yINbpTATOM CTPYKTYPHOIO TpeBpaime-
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HHUA, CONPOBOKAAEMOr0 HeoOpaTAMBIM COKpPAameHneM J/IMHE BOJOKOH
na 0,65%, xoropoe HAGMIONATOCH ¢ MOMON[BIO BHCOKOTEMIIEPATY PHOTO
MHKDOCKOTIA. DT0 CTPYKTYPHOE IpespanieHme TepMorpaduuecknm He-
obpatumo sexegeTue GamaocTn K peaknnu pacmana. Ilo mEenmo as-
TOpa, HAYAJA0 PA3PHBA HEKOTOPHX CTPYKTVPHHX CcBA3eil MPOMCXOINT
npn reMmmneparype Heckoanko Bemme 850° C. Har ormeuaer Yurtrenc,
aTO W ABISETCA NPEeNnsATCTBHEM IisA TepMorpaduyeckoii oGpaTnmocTy
apderTa.

3aranmouHnle OMBITH He o0HAPY;KMAM 00pasaoBaHUA BEICOKOTEM-
neparypHoit Hopmer Bame 830° C, wro sarpyanser oO6BACHEHHE
NPHPOJILL 9TOTO CTPYKTYPHOTO NPEeBPAIeHNA.

Tennosoit addexT npespamenns, onpe/eneHHLIl ABTOPOM, OKa3al-
ca pasHEIM 2,76 kaa/e. llpasga, Yurrenc otmMedan, 4T0 TOYHOCTH TaKO-
T0 OUPEJeIeHNs HeBeINKA, TOCKONBKY HAYAI0 W KOHEN TePMIIeCKOIr0
sfexTa Ha TepMOrpaMMe Je;KaT Ha PAsHHIX yPOBHAX, UTO 3aTPYAHACT -
TOMHOE ONpEJIeIeHne IION@AAu TepMudeckoro addexra,

Suporepmuecknit adpert (950—1125° C) Vurremsce paccMaTpuBaer
Kak peayuanTaT TBep;ofasoBOro pacnaja, KOTOPHIl CONPOBORAAETCA
obpagosanneM 1ncepaoMoppHOr0O NMPOKCeHa, KpmertobamnTa 1 BOJHL
Jr1a peakmuA WAET ¢ IOIVIONEHMEeM Temwia B Koimuectse —06,4 mad/e
(F15%).

Bepmaac (Vermaas, 1952) cpegm XapaKTepHCTHK MHPOKOro
paAga npepcrasuteneit ampudonoBrx actecros I0knoit Adpurm mpn-
BOJINT IBE TEPMOTPaMMbl BOJOKHUCTHX TpeMoauTos (em. ¢ur. 2, kpn-
seie 3, 4). Kpusre marpesalma atuXx 00pasmoB He COIPOBOKAAIOTCA
HU XUMIYECKHMH AHAJAN3AMH, HII ONTHYECKHMH KOHCTaHTamm. OTme-
YEHO JHMNIb, 9T0 COIJIACHO PeHTIeHOBCKMM W CIEKTPAIBHEIM JLaHHBIM
of6a ofpasia IOJHOCTRI) YRJIAALIBAIOTCS B WHTEPBAJ COOTBETCTBYIO-
MAX CBOICTB, XapaKTEePHEIX JUIA TPEMOJHTA.

B otamume or Ymrrenca, Bepmaac mpu perncrpamun kpussix JITA
IPOBOJWII HarpeBaHme co ckopocTeo ke 30, a 15° B MuHYTY M He B
BAKyyMe, a4 B BO3AYINHOI cpejge. IIpuBojgnMere aBTopoM TePMOT PAMMEL
WIeHTHYHE U XapaxkTepuayiorca Taxkumu ke addexramu, Kag n Kpy-
Bee Yurrexca: sk3oapert (cooreercraenno 818 n 820°) u sEH0addeKT
(cooteercreenno 940 u 960°), Ilospnenne sxzoTepmudeckoro sdderta
Bepyaac oOpsacHser He cueIcTBHeM CTPYKTYPHHX IIPeBpalleHuil, Kak
YHATTenC, 4 OKHCICHNEM [BYXBAJIEHTHOTO jKeleaa, COIepPsRamerocs B
MuHepajie, PeHTreHOBCKHe Wec/el0BAHMA HTHX 00pPasmoB, HAPPETHIX
Jo 840°, me ofmapymuan cTPyRTYpHEX namenennii. To muermio Bep-
Maaca, 9T0 ABJAETCA PeayabTATOM Majoro cofmep:kanua Fe*t B 1pe-
MOJITE,

Bropoit (MeHpumii) sEmorepMuueckuit sddext (cOOTBETCTBEHHO
1010 u 1060°) oGbacHAeTCA MpHCYTCTBHEM npHMecH Tanabka. ITpmau-
HY NOsIBJIEHHA sK3oTepMmueckoi peaknmu (350°) ma TepMorpamme aB-
TOP He ykasmBaer (cM. ¢ur. 2, kpusaa 4). JugoTepMudeckuil afdexr
(cootsercrBenno 940 m 960°) obycaonnen TeepmodasoBEIM pacmazoM
KPHCTAJIINYECROH PEMeTKH, CONPOBOMKAAEMBIM BHIETEHAEM MOJIEKY-



JAPHOIT BOAH, o0pasoBaHueM INPOKCeHA ([UONCHA-KJIHHOZHCTATHT) It
KpucToDAIHATA,

Xeitcrex u IlImuyr (Heystek, Schmidt, 1953) cpegn kpuBsix JITA M-
HEPANOB IPUBOJAT OAHY KPUBYIO TPEMOJNTA, He co00masn Hil XUMITIec-
KAX, HI KPHCTAJII00NTHYECKNX JAHHEX 0 MIHepaxe. X apakTepHoii oco-
OeHHOCTHIO 2TOI KPUBOil HATPeBAHNA ABJIAETCA IPUCY TCTBHE DK30TEPMHE-
geckoro (822°) m ompgorepmugeckoro (950°) adderrop (cm. dur. 2).
Oxrzorepumueckuii oddHerT aBTOPH 00BACHAT OKMCICHHEM JFKEIC3a,
NPHCYTCTBYIOIEro B MHHEpaJe, SHIOTEPMHYECKMIl — BLIIeIeHAeM
crpykrypHOil Bogel. Xeiictek u [IIMuT MONTHOCTEIO COTMACHEL ¢ YHT-
Tencom (1952), wro npogykTamm pacmajia ABIAIOTCA NHPOKCEH (IMONCHT-
KIMHOOHCTATHT) W KPUCTOOANIMT.

Hack n Yopuep (1954) onydauKkoBanm ¢peii cepui KPUBHIX TAlb-
KA O/HY KPUBYI0 Harpesanus Tpemoiura w3 I'epmamum (cm. dur. 2 n
1aba. 1). llpmBogmmas TepmorpaMma xapakTepmsyeTcsi ABYMs DHIO-
TepmuueckuMu adderramu: makcumyMsr npu 975 u 1350° C. IIpmpoxa
JTHX PeaRINii aBTopaMu He 00BsICHAETCH.

A. @. Ropsxuacrnit (1955, 1956) npuBojnT TepMOrpaMMBL TPeMOTH-
ToB 13 Bocrownoit Cubupu (cm. ¢ur. 2, kpussie 7, 8 u Tabu. 1). [oas-
JIeHHe JBYX DHAOTepMHUUeCRUX dQ(eKTOB OH pacCMaTPHBAET CIELYio-
muym obpazom: B mHTepsane 965—1100° — rax pesynnrar ymaneHHA
KROHCTUTYIIHOHHOIN BoOjhi, B mETepBame 1260 — 1360° -— xax pesyis-
TAT CHEKAHWA U IUIABIEHHA. JHmoTepMudeckmii sgderr ¢ MakcuMy-
mom 780° C (dur. 2, kpusas 7) He ofCymAaercH.

ABTop yTBep;giaer, 4To mo Mepe yBejaWdeHHus menoueii B ampubo-
JIaX TeMOepaTypa HX JEruiPaTAluM MOBHINAETCA, A TeMIeparypa cie-
KaHus W IIaBJeHHs NOHWmkaercs. [Ipowcxomur cOAMKeHHe TeMmile-
paryp Aerugparamt ¢ TeMIepATYPoil CIIeKAHNA W IIABICHAA. Y BeIn-

.~ ueHHe cojlepskaHms ;wenesa B aMmpuborax BimAeT HAa MOHIKEHNE TeM-
. meparyp AeruIpaTaluH U IIaBIeHHA.
JI. H. Opumnnnkos, A. C. Illyp, H. T, Eapknua (1955) onybankosa-
gt kpussie [ TA st amfpuGomnos psaga ckapHOBLHIX MeCTOPO:KIeHN ¥ pa-
JIa ¥ cPefil HUX KPUBYIO HarpeBanus Tpemonnta (cM. dur. 2, kpusas 9 u
- 1abx. 1).Ha TepmorpaMme nuMeercsd J{Ba HHL0TeDMHYECKUX 311)1113RT3 ITep-
BELT oaoTepMuuecknuii afdext (414—495°) aBTopEI 00BACHANN BEIfiEE-
. HHeM KOHCTHTYIHOHHO-IEOJMTHONI BOJE, Kotopas cocrapiser 50%
. cofepsxaHmsA Beell Bogers amdubone. [To jaHEEIM PeHTI¢HOBCKOT'O aHAJM -
- 8a nponecc 3aBepmaeTcA (es paspylleHAs KPUCTAJIHYECKOI perer -
¥u. Brjenenme Bogsi OBUMHHEKOB W IPYrHE HCCHEOBATENH CBA3NL-
~ BAIOT C HAYAJIOM OKWUCJCHHS 3aKMCHOTO jkestesa Fe?t — Fel+, maommm
BO3MOKHOCTH m3omopduoii zamersr 8 ®eit OH'~™ ma 0%, wro npusomur
R 3HAUNTENLHOMY W3MeHEHHWIO ONTHYeCKHX cBoiicTe., Bropoit supo-
- Tepmugeckuit adidert (1001—1075°) apropr ofBACHAIT PaspylIeHNeM
KPHCTAIINIECKOIl PEIIeTRN TPEMOJIHTA ¢ BEICICHHEM BTOPOIl OIOBH-
. Hbl KOHCTHTYDHOHHOIN BOJAH ¢ 00pazoBAaHHEM KIMHOIMPOKCEHa M Te-
- Matnta. Ws-sa oxucaenna Fe?tonpepenenue puyjjensionieiica BOjibl Kak
B IOepBoM, TAK ¥ BO BTOPOM CJIy4asaxX Oplio 3aTPyHEHO.
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B. I1. Usanosa (1961) npuzogut TepMorpaMMel TPEMOJXUTA I TPEMO-
gmr-achecra, He coo0u@AA HH XUMHYECKHX, HU MUHEPAJTOTHYCCKHX
JIaHHEX. ABTOP OTMEYaeT TOJLKO, UTO KPUBHIE HArPeBAHHS 3aIMCAHE
JUIA 9TANOHHRX MUHEpanos (cM. dur. 2, kpusne 10—12). Bee onyGan-
KOBAHHEE TEPMOTPAMMEl XaDaKTePUayTCA dHIOTEPMHYECKEM af-
dextom B nHTepBase temneparyp 1000—1100°. W Toxpko ojHA nMeer
enie ofiuH HeGoubInoil anjloTepMudeckuii apdert mexay 1300—1350° C.
Ilpupopy sdderrop asrop He obBACHSET.

10. A. Xopax (1956) B paGote 0 KeMOpmitCKAX /{070MHTOBEX IOPOIaxX
Angama coofmaer o KpuBoii Harpesammsi Tpemonmta. llpusojumasn
wpupas [ITA rpemonmra (cm. ¢ur. 2, kpusas 13 u tabx, 1) umeer
caatue apderti: su0TepMudeckue B mutepsane 300—370 n H30—
560°, sxsorepmmueckuii — 370—420°, maTencunnnie addexTr: IHI0-
repmmueckue npu H90—640 u 990—1070°, O6pacuennii apTop He NpH-
BOJLAT, JHIIb YKA3BIBAA, 9TO B JAHHOM CIYYae TPEMOJHNT acCONHHDYeT
€ KaabIMTOM, MeCTaMu pasbejeH KapGoHaTaM|, JOJOMHTOM W Kajb-
IITOM.

Bayu (1956) onybankosan psji KPUBLIX HATPEBAHUA AKTHHOIUTOB
u opEy Tpemoamrta ua [sefimapun (cm. dur. 2, kpusaa 74). Tepmo-
rpaMma XapakTepusyerc JAByMa SPQPexTaMm: 5R30TePMHYCCKHM —
850—900° u smgorepmuueckum — 900—1000° C.

Hopanpeku n Ocnacka (1964) npueogaT repMorpaMMy TpeMojuTa
u3 daorei-Crox (Hwwrusas Cunesusn) (em. gur. 2, kpusas 15 n rada. 1).
Ha xpusoii marpesamms mMeercsa JiBa sHjporepmmuecknx nddexra:
cnapanil npu 900—1080°, caadwii npu ~ 890° 3a cuer upHCyTCTBHA
npuMecn Kaapmuta. [lpupoay cmibHoro sHjorepmumiIeckoro sdder-
Ta B mATepBajge remneparyp 900—1080° asrops He 0GBACHAIOT.

Mexanusm germjiparannyu M pacnaja Pemerkyu TPEeMOJUTA NPUBIER
BHHMaHMEe W KpucramioxumMukos. llepeas rumoresa Onuta BLIIBHHYTa
Tuao (Thilo, 1939). CornacuHo »T0ii rEmOTe3e pPeakIusl PasioKEHHS
npoTeKaeT OJ(HOBPEMEHHO M0 BceMy 00beMy MCCIEyeMoro Kpucran-
Ja, Ip; aToM Kaxkaaa sdeiika, otgasaa Si0, u H,0, ofpasyer nupox-
ceH. I'mnoresa Tuno Guua kprruyeckn paccmorpena u passura Opn-
ymesoMm u Teiiropom (Freeman, Taylor, 1960). Onn ortHecan nponece
paciiajia peleTKd TPEMOJUTA K TONOTAKCHYECKHM IpPeBpameHaM
(ocoOuil BMJ{ TONOXHMHYECKHX peakmuii, Korja koHeuHas (asa ob-
pasyercsA NyTeM IOCTeNeHHHX npeofpasoBanmili CTPYKTYPLI NCXOHOM
[EEISN

Tlocrenennas mepecTpoiika pemerku TPEMOJNTA B HHPOKCEHOBYIO
HPOHCXO/UT B Pesyabrate MUTPAINi KATHOHOB B NpejeiaX HeHaMeH-
HOTO KpeMHeKmciopojnoro ocropa. IIpm camoauddysuum rarmonos B
npejiesax pemersn o0paszylOTCA AKINENTOPHLIE W JJOHOPHLe ofxacTi.

Agnenropasie obnacth, cocraBiasiouue /g obmero ofmema aveii-
KU, IPUHAMAIOT KaTHOHB W3 JOHOPHEIX o0macTeii, o1/|aBag NpPH HTOM
cBOU mpoTOHEL. Birarojapsa oTHocHTENBHO MAJOMY JIBHKEHHIO KATHO-
HOB, AaKIENTOPHLIE OGJAaCTH MOrYyT NpPeBPANIATLCS B NHPOKCEHH.
B nomopnmix ofnactax crpykrypa paspymaerca. Mexammsm aToro
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uponecca @pumen n Teiinop onmcHBAIOT CAEAYIOIUME DPeaKIUAME:
JUIA aKIenTopHoil obmacTi

7CasMgs [SisOw] [OH]a + 2Ca® + 5Mg?* — 7 (Cag ;» Mg Singg) + 14H*,

2Ca®* - 5Mg>" 1} 14H™;

AaA JIOHOPHO# o01acTi
CasMgs [SisOs] [OH [ -+ 14H" — 8Si0; -+ 8H.0 + 2Ca?* + 5Mg2".

N3omror Si0, B JoHOPHEX 001acTAX NePeKPHCTAILINZYETCA ¢ 00-
pasoBanmeM kpucrobanmra. Pasiokenne nmpokcena Ha JAHONCH/-KIH-
HODHCTATAT ABTOPH He HaGIIOmaNM.

ITo muee Teitn m Jle-Merpu (Gay, Le-Maitre, 1961) paspymenune
MOHOPHEX o0gacTeil MPOMCXOJUT MOJTHOCTHIC ¢ 0DpasoBaHmeM HOP, a
aruenTopHse obnactn 00pas3yoT HEYCTOMYNBHII TPOMEKY TOYHBIH IPO-
AyKT. BHYTpH sTOr0 mpoRyKTa HPOMCXOJNT AATBHEMANIas MHUTPanus
KaTHOHOB, B pesyiabraTe dero o0pasyioTcs OfHM obisactu, Dorarsie
MeTaJInIecKuMn moHamm, japyrue — Gorarsie Si. Ilepeme oGmacrm
JIETKO IIePeKPHCTAIIN3YOTCA, 00pasya IHPOKCeH, BTOPHe NepekpH-
CTAJIN3YIOTCA TONLKO NocAe AauTeabHoro HarpesaHma npu 1100°
‘B KpucToOamuT. MexannaM mpemcraBiaeR caegyIomuM o6pazom:

JUIA aKIEenTopHOI ofnacTn

23CagMg55i3024H2—> 23(.‘-{1:’1” .\‘Igg 5 Sig 8 Oy,
290204
2Ca?" +-5Mg?* - 85i 1| 46H*;

AaA AOHOPHOI obaacTh
C&zhigssiQO»yHg — 24H,0.

M3 nuteparypHOTO 0030pa MOKHO 3aKAI0UHTH, 9T0 b [HOIIeHHH
TePMHIECKOTO I0BeeHHA TPEMOJINTA HeT e[{HHOr0 MHeHHA. OHE aRTO-
PHl [OJAraloT, YTO BHAYale IPOHCXOAUT JerujpaTamud TPeMOJHTa,
a saTeM pacuajg pemeTKH, Apyrme — uTo 00a Ipomecca NPOTERAIT
OHOBPEMEHHO.

HKpucranmoxuMuKR HOJIeP:KEBAIT IOCJIEIHION TOUKY 3peHns,
HO CUHTAlT, 9T0 H3MeHEeHHe pelIeTKM TPeMOJIuTA IPOTEKaeT depes
ofpasoBaHme TPOMERYTOIHON ¢aspl. A VHTIIC [Jamke BhBATAeT
FAMOTe3y 0 HmoanMopHOM HPEBPAmeHHH TPEMOJHATa, IPEeJIIecTBYIo-
ImEM pacmajfy- pemeTRH IOCIeJHero.

He sncer Bonpoc o Bofie B CTPyKTYype Tpemoaura. OFHH monaraior,
¥T0 CTPYKTYpa cofmepxuT Tonbko rpynnst OH (rakux GoxpmmHCIBO),
10 MHEHHUIO IPYIUX, B CTPYKTYPe MHHEPAIa CONePKUTCA M MOJEKYIAP-
Haa soma (H,0t) xomcTHTYHmOHHO-TeonHTHOro xapakrepa. Pasmo-
TIacug B WHTEPIPETAIHH BHICOKOTEMIIepaTypPHHX IpeBPAmeHuii Tpe-
MOJNTA ABIAITCA NPUIAHON PACXOM/EHHA U IPH ompe/eneHdn Qop-
MBl camoii Tepmorpammel. Ecim ofparurecs kK ¢ur. 2, To MOKHO
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[ 4 { ﬁ"‘fz_ 4
2
{ M;v ®ur. 3. JInddepennnaisume Tep-
---------------------- MUYECKHEe KPHBLIE HarpeBaHMd
J -_M H cOnps/KeHible ¢ HIMH KpPHBLIE
H3MeHeHHsa Beca (IYHKTHOP) Tpe-
¢ MOJIITOB
o
1, 2 — Baiikan (koanexmmsa
II. B. Kaanunna);
£ ~25 3 — Ipubatikanse (Muuepanors-
____________________ =7 weckmit Myselt AH CCCP, N
5 B w= 46348);

4 — 1o me, obGpaGorapnmit HCI;
“-«L—— 5 — Mamup (Koarekmmsa
7 M. A. Jnuapesa);
6 — TO ke, TepTHt 5 wac.;
8 | 7 — TO nee, TepThit 10 wac.;
o Sl 8§ — TO e, CKOPOCTH HArPEBANMA
30 epad/mun;
9 — p. Cmonarka (Murepanorn-

9l
w gecknit Mmyseit AH CCCP,

10 i Ne 46350);
! 10 — 10 e, TepTuit 10 uac.

I [T | 1
a 200 400 600 800 1000 1200°C

yBUjleTh, uTO Hambomee o0OmMUM CBOMCTBOM BCEX TEPMOTPaMM ABJAACTCH
snjlotepmutecknii ahdert B maTepsanse 900—1100°. Ocranpune adder-
Thl Ha TepMorpaMMax IO CYI[ecTBY HOCAT CIydaliHBI XapakTtep u He
BOCHPOMBBOAATCA ¥ PA3HKIX ABTOPOB,

OrcyretBume jrocTaTouno yOejmTeNbHHX jIAHHHX O npmpoge ad-
dexTon moOYAMIO HAC NpPENPUHATH COOTBETCTEYIONIEE NCCIETOBAHNE
B 9TOM HANPaBIeHHH, 4TOOH NOJYYHTL Hanbolee XapakTepHEE KpH-
BhIe HATPEBAHWUS [ MUHEPAJOB HTOI TPyIIIbL.

Hawmu sanmcansr kpussie [ITA n conpsasennnie ¢ ammu TT (fur. 3). Bee
o0pasne XMMHYECKH NPOAHAIN3APOBAHE, W ONPE/EEHE ONTHYECKHE
koHCTaHTH (cM. Tabx. 1). Hak Bugno, TepMorpaMMB! BCeX Hammnx ofpas-
1I0B B CYNHOCTH 0/{(nHAKOBE. OHH XapakTepuaylOTCA 0TICTIMBLIM 9HI0-
Te pMITTecKEM 3 PeKToM BhijieneHIA KOHCTHTY IMOHHOI BOJ(E M paspyIie-
unsa pemerkn B nETepnage 1100—1200°, TemnepaTypune Koxebanns,
BO3MOKHO, CBABAHE C PasinyHKM XuMudeckuM coctapoM. Teeprodaso-
BHIIi pacmaji TpeMOnHMTA npHM HarpepaHuy, kak m am¢unGonos Boobme,
HH Y KOro He BHI3HBAeT coMHeHuii, Pacuaj Kpucraninieckoii pemeTkn
NPHBOAAT K 00PA30BAHNI0 NHPOKCEHA JHONCHI-2HCTATHTOBOTO PAjA,
KpucTofasinTa W CONPOBOKIACTCA BHJeNeHneM CTPYKTYPHOM BOJEL
Ilo napnmv OBYMHHHKOBA M JIPYTHX HCCJAel0BATeIell, B IPOAYKTaX
pacnaja, HapAAy ¢ MHPOKCEHOM, cojiepartesi ¢cBOOOIHLIE OKHCIEL Fke-
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neza, obprapo remarur. [Ipmeyrcreme remarmrta MBI He Habawopanm,
BOBMOKHO, TOTOMY, 9T0 Hamu 06pasnsl Comep/RAJM Majble KOJHIecT-
pa FeO.

Hpome xapaxrtepHOro assporepmMmueckoro osdpderrta, HA KPHBOI
obpasna ¢ Ilamupa ofHapyskmBamxcs omue HeGoabBION sK300ddeKT
mesny 800—900°, rakoii ke, Kak W Ha KPUBHIX YmurTenca u Bepmaaca,
Xoiicreka u Tlmugra. Hak caegyer m3 mano;KeHHOr0 BHINE, CYIECTBY-
€T JBA TOJKOBAHMA HTOTO serTa: YHTTENc — 34 cHeT NpeBpamieHns
B pemieTke MuHepana, BepmMaac — pesynsTaT OKHCIeHHA IBYXBAIEHT-
HOTO ;Kexesa.

CornacHo HammnM [aHHBIM, BeJMYMHA pK30TepMIYeckKoro apdexta
3aBHCHT oT cTemenn jucnepcuHoctr. C pocToM guCHePCHOCTH MuHEpala
HabaofaeTca yBeaudenue storo spdexTa m cMemeHne ero MakcuMyMma
B CTOPOHY HEHsKuX TeMmueparyp — ot 850 mo 750° (cm. ¢ur, 3, kpusne
6, 7). PentrenoBpckue nccae/[0BAHNA HE BHABMIN KAKHX-In00 CymecT-
BeHHLIX W3MeHeHUii B CTPyKType TOHKO pacrteproro obpasma. Omm-
OouHOCTE runoTessl Bepmaaca, mosaraeumiero, 4to aToT addexT cBAzaH
€ OKHCIEHNeM JIByXBAJIEHTHOrO jkejie3a, BHJHA HAa npuMepe o0pasma
Ni 46 350 (Munepaxormuecknii myseit AH CCCP), me copepskamero B
csoem cocrase FeO. Ha xpunoii [ITA Torko pacreproro oGpasma G
sapuKCcUpoBaH YeTKMIl 9KsoTepMnuecknit addexr (fur. 3, xpupaa 10),
KOTOPHIT OTCYTCTBOBAI paHee HA 00LMHOI KpuBoil (Kpmeas 9).

Haa nonyueHns JONOJNHHUTENBHHX J[OKAZATENBLCTE TOTO, UTO ORHC-
JieHHe He ABIAEeTCA NPHYNHOH SK30TePMHYECKOIl PeaRIMM, ME IPOBE-
NN PAJ IPAMEIX Onpefenennii sakucu sxenesa B oopasne ([lamup) ¢ mo-
MOIIBI0 XHMHIECKOT0 MoayMuKkpoananusa, Oupejenenus ObId cena-
HBl 110 X0y HATPeBAHHA B aproHe ¢ OJ{HOBPEMEHHOil permcrpanmeii
KPuBOil Harpesanusa, Peaymnprartsl onpenenennii Hu4eM He oTINYANNCH
OT KPUBOii, MOJAYy4YeHHOIl Ha BO3JyXe, MOSTOMY ME €€ W He IMPHBOJINM.

B peayanrare mpsamoro onpenenenus cogepsmanme FeO npm 12007
cocrasasiio 0,95%, B ncxognom — 0,98, CnenopatennHO, oKHCIeHHA
B MHEPTHOIi cpejie /IBYXBAJEHTHOTO jkelie3a He NPOMCXOIMI0, TOT/a
Rak sKrz0addext Onin sagurenposan. B nmpomecce maMennueHns sT0ro
e o0pasna sHAYHTEALHAS YACTH IBYXBATEHTHOTO JKEIesa IepexopuT
B oxncuHyo dopmy (0,98% B umcxommom, 0,60 — nocae pacrupanusa B
tegenne 10 gac.). Beposarno, HeManoBakHYW POAb IPH HTOM HIpaer
yBeanuenne o0mieil NOBEPXHOCTH MEHEPANIA U BRIAEISIOMEeCH NP pac-
THPAHNM TEryio, HO IPH HTOM HADJIOMAETCH Pe3Koe YCHIEHNe DK30Tep-
mMuueckoro addexra. CneposarennHo, dkzoadderT BPAR au CBA3AH
¢ orucnenmem Fe’t, kak mosaraer Bepmaac.

B naGoparopun agcop6mun MI'Y nox pyxosopetsom 10. C. Hukn-
THHA ! Gpuim cHATH H30TePMB! ajcopOmEM mapa KPUNTOHA (HpH TeM-
nepartype kumennsa ssuakoro azora —196° K) ma o6pasmax Tpemonnta
(Hamup, fxyrns). Ofpasnsl aaA ONETOB TOTOBHINCH B WAEHTHIHBIX
YCIOBHAX. OKcHePUMeHTAaNbHBIe JaHHEE NPEICTaBIeHH rpaduaecki

! MNoanayewcs caygaeM, uTofi BHPAsnTh eMmy G6IarojapHOCTS,
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Ha ¢ur. 4, re HA 0CH AGCHNCE OTKAAIKBAIACD BEAMIHAA OTHOCHTEIHHO-
ro napnenma (P/Pg), Ha ocH OPAMHAT — BeJMYMHA AafACOPOMIE IIapa
Kpuntona Ha MumHepane (a, pa/2).

ITo xpuBtM agcopOuuu MOMKHO 3AKIIOUNTE, YTO TPEMOJIHT C ITasu-
pa Gojee TORKOJMCIEPCHLIT, yveM, Hanpumep, us flkyrum, HO Jucnepc-
HOCTL T4 TpumoOpeTeHa B nNpomecce reHezmca, a He MEXaHHTECKHM
maMenabuennes. llo-BHmMOMy, OTCIOa ¥ KavecTBOHHOe pasimduc
repmorpamym, Ilospnenne skgoaddexta Ha TepmorpaMme IaMHPCKOTro
00pasia ABIAETCA CAECTBIEM ONPEfeIeHHOr0 uaMebuenusa ofpasiua.
Oreyrerpue ero Ha APYyrux TepMOrpPaMMax, BO3MOJKHO, 006yCa0BICHO

Re, gm/l" ey
sl / ®ur. 4. Vzotepmn  ancopOimm
L napa KPUNTOHA Ha TpPeMOJANTAX
6t o~ OpH TeMIepaType KHIEeHHA sKujl-
- ¥ af xoro azota (—196° C)
4 :5 1 — Tamup, 800°%
2 al 2 — llamup 900%
3 — HRYTHA;
I T L 4 — llamup
0 97 )

NPOCTO PA3HOll CTEemeHRH AMcIepcHOCTH. BujanMo, npm HaMeabyeHHI
NPOMCXOUT HAPYIIeHNe KPUCTAIIMYEcKOll pemersu, geGopMupyeres
crpykrypa. Ilpm mocaemyiomem marpesaHNM B TeMoepaTypHOM HHTEp-
Baste 800—900° nger ynopagodenue gepopmuposannoii pemerkn, [Ipo-
1leCC CONPOBOKAAETCA YMEeHLIIeHHEM IOBEPXHOCTHOIl 9HEpPIHH, IPO-
HCXO[UT YRPyIHeHHe pPasApobjeHHHX KPHCTALIOB., OTOT Hpoiece
IPOTEKAET DK30TEPMHTCCKH,

Hpusrie ajcopOmun 1a0T o9eHs HATJAAHOE IPEICTABICHNEE O TOM,
KAk YMEHBIIAETCA KOJHmIecTBO ajcopbara mHa tpemommure ([lammp),
marperoro jo 900°, mo cpapHeHni0 ¢ TpemoamToM, HarpeTsM jo 800°,
JT0 CBHJIETENLCTBYET O COKPAMEHNH YAedbHOH MOBEPXHOCTH MuHepa-
714 B 9T0M MHTEpBaJe. YaelbHasd MOBEPXHOCTH MCCIAE/yeMbIX 00pasLoB
OB BHIMUCIEHA 110 yPaBHEHUIO

§=a NA!

m®m

Ifie @, — eMKOCTh MOHOCIOA (B #0.4/2) BHMHCAAAACH MO YPaBHEHHIO
BaT (Fepacamon, 1965); w,, — miromans, sagnMaeMags MOJEKVIOIT B
mA0THOM MoHociaoe kpuoroHa (21,5 A); N4 — umeao Asorajpo.

Beamunrael ypensHoii nopepxuoctn tpemosauta (Ilammp), Harpero-
ro o 800 m 900°, moBONLHO ompeieeHHO0 YKAZHBAKT HA TPOLECE
YIOJOTHeHHS MaTepHala B MHTePeCyOmeM HAC HHTePBAJE TeMIe-
paryp (tabm. 2).

IloxasateseMm TOro, 9To IPOHCXOMNUT JTHINL HEKOTOPOE NPeodpazoBa-
HHe, 4 He NPHHIUINAJBHAA MepecTpoiika KPHCTAIINIECKOI PeIeTKH,
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TaGaumga 2

YaeanHas MOBEPXHOCTH TPEeMOIAATOB

Vieasnan

Onpaserg r:?(:‘c:ff &
M2
Wexomurn, YIAMED' . v5e o aiw o5 ars 0,10
Harperwtit g0 800°, Ilamup . . . . . . 1115
Harpersit o 900°, IlamMup . . . . . 0,29
Wexomuenit, Axyrma, Ne 46350 . ... . . 0,05

SABJAACTCSA HAeHTAYHOCTD AefaerpaMM HaMEPCKUX 00pasios TPEeMOImTa,
parpernx 7o 900° u mexonuux. Ilpexsapurensuuie sneKTpoHOrpagu-
HECKHEe U3YIeHHSA TAK/Ae YKA3HBAKT HA KAK0E-TO CTPYKTYPHOE M3Me-
pesme B naTepsage remueparyp 800—900°, Ho jus onpejenenus npu-
POIEL 9TOTO ABIEHHs NOTPeOYIOTCA AaiabHEIIne HCCaelOBAHNS.

IIpn cpapHeHHmH TepMorpaMM VYHTTEJICa ¢ HAMMMHA oOpamaer Ha
cebs BHEUMaHme ToT (AKT, UTO XOTA KPUBLE HATPEBAHNSA B OCHOBHBIX
yepTrax CXORHHEI Me;KAy co00il (cofepskaT 2K30- M HHJOTEPMHYECKHE
aderTrr), HO 0TIMYAIOTCA YeTKOCTHI0 (peskoctnio) spdertos. Kpome
TOro, Ha TepMorpamMmax Yurreica sHAoTepmuueckuil spderr, obyc-
JMOBIACHHEIL JerujpaTanueil 1 pacmajoM KPHCTAIINYECKON PEIIeTsy,
CABHHYT B CTOPOHY HHU3KHX Temueparyp. [as BocupomsBoictBa (opm
TEPMOTPaMM YHTTeJNCA ME YBEIMUWIN CKOPOCThL Harpeeamms po 30°
B MEHYTY (CKOpOCTH, ¢ KOTOpoit oH paGotan). lus sanmen Obul BasT
ofpageny (ITamup), cocroamuii us 50% roEKO pacteproro Marepmanxa
(B mensx npugaEnsa Goxasimeil adpdextnerocTn) m 50% Hepacreproro.
Hoayuennan kpusas (cM. ¢ur. 3, kpuBasg §) XapakTepH3yercs peski-
mit afpexTaMy I AHATOTMYHA TepMOTpPaMMe YHTTeNCA, HCKIITAA
CHBHT OSHIOTEPMHYECKOIl peaknum. DT0 Mo:;kHO ODLACHATL TeM, UTO
Yurrenc paforan B Bakyyme. JugoTepMubeckuii adgerr, pupaman-

\\nmii PEAKINN0 JIETHIPATAIIN TPEMOJHTA I PACTA/A KPHCTAILIUIECKOIl

pemerku, 3apucuT 0T BHemHero pasnennd. [Ipm ymenmsmenum jpasiue-
HHES PEAKIHA JermApaTtanuu HacTymaer OpH 0ojee HUBKHX TeMmepa-
Typax. |

Ilpopommasn pasbop sddexTor Ha TepMorpamMmax, NPHBEJeHHBIX
B IUTEPATYPe, MO3KHO YKa3aTh, 4T0 dHj0TepMETecknil sddexT B mHTEP-
Bajie 750—800° BozHHMKaeT, BePOATHEE BCEro, 3a CYET MPAMECU Kalb-
muTa, Jra peakiysa HMcuesaeT HA HANIEH KPHBOI MOCae TIATEeNBHO
otfopkn 1o OHHORYAAPOM M nocueayomeit o6paborku caaboit HCI
Ges marpesammsa (cM. ¢gur. 3, kpusas 4). K amazornyHoMy BHIBOLY
npuimesn u Tpeiidep (Treiber, 1957), wotopmii TepMorpaduueckn
HCCAE0BAJ TPEMOIUT ¢ GOJNBIIHM CO/(@PRAHNEM KaMbIUTA.

2 TepmoamanuTHYECKHE MCCIENOBANHA 17
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RJIAHOOryMnTa,

Carenyrontuii mocie peaxkiui paciaja
MHHEpala BBICOKOTeMIEPATyYPHBIH 3H-
porepMmueckmit  spPeKT, OTMETeHHbII
HKopsuucknm (1955), apaserca pesynn-
TATOM WMACTHYHOTO M B4TEM IOJHOTO
pacmiasieHnsi. JTOT SHAOTEPMATECKHIL
aerT, M0 IMTEPATYPHEIM JIAHHEIM, He
XapakTepeH, TAK KaK ero remMueparyp-
Hasg o0iacTe B OCHOBHOM 3aBHCHT OT
€OCTaBa M COOTHOMIEHNs NPOIYKTOB pac-
majia, BHAEIWBIINXCHA OPH IEPBOM 5H-
norepmimgeckoM addexre. B xomeamom
cueTe OH 3aBUCHT OT XHUMHYECKOTO CO-
crapa. JH{OTepMHYECKHIl adderT mpm
500—600°, mouTn HezaMeTHBIT Ha Ha-
MEX 0OLIHEIX TEPMOTPAMMAX TPEMOJIH-
ta ¢ Ilammpa, HO Gonee 4eTKO BRICTY-
NAOMAil PN 3anicH Ha JiepuBaTorpa-
(e, BEPOATHO, MOABNACTCA 38 CYLT NPH-
mecn Knmmorymura (fur. 5). Jlobaska
Beero 5% KIMHOTYMUTA K TPEMOJHTY
pesko u3MeHAeT BHEIIHWil BW| TepMmo-
rpammer (Gur. 6)

JI. H. OBUNHHNKOBC COABT. TPUBOJIST
kpusylo [ITA ¢ cuabHEM bHJOTEPMHE-
gecknM addertom upn 400—500°. Aro-
pul 00BACHAIOT IPAPOAY BTOT0 dpderTa
BBHIJ[eJIEHHEM KOHCTHTYIHOHHO-IEONNT-
moii Bomwr. llomBienme snmoTepMmYe-
CKOil peakINu NPH ITHX TeMIepaTypax
He HalulofaeTca HU HA HANIMX TePMO-
rpaMmax, HM HA KPMBLIX HarpPeBaHHA
JIPYIHX aBTOPOB.

ITo Bompocy o BOJie B TPeMOJUTAX H
poobmie B aMduboaax HET eJIMHOTO MHE-
nnsi. Ha Bcex HammxX TepMorpaMMax
uaMeHeHne Beca ofpasna npHm HarpeBa-
HIM J10 sE0TepMETecKoro sdderrta pac-
najia NPaKTHYECKH He MPOMCXONT.
Yyscreutensusie kpussie TT' na pepu-
patorpade He OOHADYRUBAIM BRyiEIE-
uue Boxmel. V TONBKO NPH DHAOTEPMH-
JeCKOIl peaknuy HMeeT MecTO Peskmil
nepernd, oTOOpPAKAIONMIT CKAYKO000-
pasHoe BHeJEHHe BOJLIBMOMEHT pac-
najia Kpuerajuuueckoil pemerku. dns
NOJAKPEIVIEHUST ATOT0  MHEHHA  MEl
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moskeM mpusectn gaunsie MH-cnexTpockomum, Kotopsie Opaim mosy-
wenn B aaboparopnu VTEM E. C. Pyamnnkoii. Meronom WNHK-cmext-
POCKOTINH B TPeMOAHTe 00HADPYKREHE! NOJIOCH NOFITOMEHNSA I'HIPOKCHIOB
u monexyaapuoii sojul (gur. 7). Ilosocs MoseRyaAPHOH BOJK C Ba-
JeBTHEMA KoneOanmamn 3420 cu? m gedopmanmonnsnm 1620 cu™
HOCTENERHO YMEHBINAKWTCA [0 MATCHCHBHOCTH M IPAKTHYECKH HCTe3a-
jor mpu 300°. DTy BOAY CO BCeil OUEBMJIHOCTHIO MOJKHO OTHECTH K aj-
copbumonnoii. ITonoca ruppokcuaos (ny6aer 3680—3690 ca™) B mpo-
mecce HATPEBAHNs JI0 BHICOKOM TemMmepaTyphl He HaMeHAETCHA.

&
2
: N
®ur. 7. Undpaxpacuulii cnexrp 3
noraomenus Tpemoanta B o6aa- ¥
eri 3200— 3800 1 800—1600 ex?, §,
Mammp é'*
L b laly I P I
78 3§ 34 dZ 16 14 12108

Ha ocHOBaHMEH 2TOTO MEI 1I0JATaeM, 9TO BHICOKOTEMIIEPATYPHAA
Bojia am@ub0a08 MMEeT CTPYKTYPHBIN XapakTep M CONEP/KHTCA B pe-
IMeTKe MAHEPAJaad B BHJIE THAPOKCHIOB.

B mTore mpoBemeHHOr0 TEPMOAHAJIMTHIECKOTO WCCIENOBAHUS Tpe-
MOJHTOB MOJKHO CIeNaTh CJENYION(He BEBOJIEL.

1. TepMoanaTuTHIECKN TPEMOIUTH XaPAKTEPH3YIOTCA HATHIHEM
angorepmuueckoro apdexra mpm 1100—1200°, ofycnosnennoro yjia-
JIeHHeM KOHCTUTYIMOHHON BOJB W OJ{HOBPEMEHEO pacmajoM KpPH-
 CTANNUYECKOM DPEImeTRH.

2. Ilpn paspymeHny KPHCTAIINYECKOH PpeIeTKH, HAYMHAA C
1000°, o6pa:yoTes nupor ceH, kpuctobanuT u Bofa. Ilpucyrersme re-
- MaTETa, Kak yrBeps;knaer OBUNHHUKOB C COABT., ML He HaOJOIanmH,
BO3MOKHO, IOTOMY, 9T0 Hamu 00pasnbl COAEPsKANH Malble KOMmye-
crpa FeO.

: 3. IllpaMBEIME XUMHYECKUMM ONPEJe]eHNAME YCTAHOBIEHO, 4YTO
akgorepmuvecknii afdext npu 800—900° me spasercs caeacTBHeM
 OKMCJeHNs 3aKHMCH zKenesa, Kak omubouyHO npepmonaranu Bepmaac,
~ Xeiicrex u [Immpr.
- 4. Ilpm yBeauueHnn CTeNeHN JAMCHEPCHOCTH TPEMOJMTA M3MEHSIOT-
€5l TEPMHYECKWe CBOICTBA MHHEPAJa: YCHIWBAETCA HK30TEPMHYECKHIl
~ adexr npn 800—900°, cmemaerca ero Hauazo ¢ 830 go 750°, a max-
~ camym — ¢ 850 mo 780°. Bumonaskusaerca sHpoTepMuueckuii afdext
~ Pacmaja KpHCTAIIHYECKOIl PEemeTKH; HAYAJ0 ero CTaHOBUTCHA HEOmpe-
- JIJIeHHBIM U 110 KPUBHIM TOTEPH Beca MoykeT OwiTh orHeceno K 900°.

=
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5. Ilosenerne pkaoTepMuueckoro spgerTa, ITO-BUIUMOMY, CBA3A-
HO ¢ ONpPeIeseHHOl CTeNmeHbI jucmepcHocTy Marepuana. Ilpm pactn-
PAHHE KPHCTAIINYECKAS] PENIeTKa WCHLITEIBAST HEKOTOPHE fedopma-
nuu. Ilpn nocnepyromeM Harpesaumyd, BepOATHO, HAET HPOHECC ymo-
PANOYEHHUsI, KOTOPHIL COMPOBOKIAETCA WM3MEHEHHEeM CBeTOIPesoMIIe-
HI, YMEHBIIEHAEM yAeAbHOI IMOBePXHOCTH MUHEpana.

ARTHHOJUT

JTu 1Mopoeo0pasyoIne MUHEPATL HMUDPOKO PACHPOCTPAHEHHI B
mpupoge. Ilo xummueckomy cocTapy OHH nperncrapianoT cofoll Tpemo-
JUTH, B PeNIeTKe KOTOPHIX YACTh MAUHUA H3oMOpPdHO samerieHa JIBYX-
BAJIEHTHEIM jRene3oM. K aktmHOmuTaM OOBIMHO OTHOCAT T€ PazHOCTH
KEJIeBUCTHIX TPEMOJUTOB, ¥ KoTopuix comepskanne Ca,FeSi0,, (OH),
ronebnoeresa or 10 go 35—40 mos. % HOHM, ecAW MCXOAUTH M3 3AKUCH
Jkejesa, To npubauzHTensHo ot 4 o 15 rec. % FeO. B mexoTopmx pas-
HOCTAX AKTMHOAUTOB cojepsurtcs MnO, a tamke MHOI7A AJTIOMUHHI
¢ COOTBETCTBYIOHUM €My B 3TOM cIydae KOJAHYecTBOM Memo%eil mias
DIICKTPOCTATHICCKOIl KOMIIEHCAIHN 3aPAI0B B PEHIETKE.

K HACTOAMEMY BPEMEHN HEKOTOPLIC IPEJCTABUTEINN aKTHHOINTOB
oxaparTepusoBaHu B oTHOmeHun [[TA.

. C. Beanuxna un E. [1. Houckan (1939) npasopaT gis coBepuleHEO
YHCTOT0, MAYMPY/IHO-36/IeHOT0 NBeTa akTuHONATa u3 Hacanuckoi gaun
(¥paur) pudpdepeHuma bHy0 KPUBYI0 HATPEBAHUA W M30TEPMHIECKYIO
Kpusyio usmeHenus peca (pur. 8, upmeaa I). Cocras W ouTudeckne
KOHCTaHTH HTOIO MUHEpaja Ipusegens B Taba. 3.

ABTOPE YCTAHOBIIM HA TEPMOTPaMMe 3TOr0 akTuHOoauTa npu 920—
1040° C  epmHCTBeHHLIT TepMuueckuil sdderT — SHAOTEPMUTECKWIT.
OHE MCTONKOBAIE €ro Kak CJEICTBIE PACHANd PemeTKH aKTHHOIHTA
B TBEPIOM COCTOSHUM G OJHOBDEMCHHEIM OCBOOOKIeHNEM KOHCTUTY-
HUOHHOIT BOJEL. A/lcopOImoHHAs BOKA MAHEPAIA HAUNHACT BHIIEIATHCA
IPY HUBKMX TeMiepatypax, M 9TOT HPOIECe INPOJOJIALTCA Hempe-
PHIBHO BIIOTE [0 CKa4k000pasHoro BHIAEACHHs KOHCTHTYIMOHHO
BOIBEL M jlake saxBaTniBaeT wacth noclefseii. Haunman ¢ 400—500°
WIeT OKMCIEHNE :Kellesd, coAPoBOssaneecs MoGypeHneM MUHEpaa
1 TIORBINIEHWEM KOHCTAHT ero cserompenomienus. [Tpm 600° Gompman
HACTh JKETe3a OKashBacTcA yiawe oxkucaennoii. CpoumMu HabIogeHmAME
aBTOPLE HE TOATBePAMIN PeaynbratoB 0(ojiee PAHHUX MCCIEIOBAHMIT
Romy m apyrux oTHOCHTENLHO TOTO, 4T0 TIOMHMO TEPMIYECKOTO
athperTa, orBeuaromero TBepAofAaz0BOMY PACHAy MUHEDAIa, MMEeTCHA
enje opmup, Oosee pmsroremmeparypubit (450—520°) sderrt nipene-
HISL BOJLI. JTa BOJA BLIJIENSACTCS M3 CTPYKTYDHL MUHEPaia CKAaIK006-
PA3HO, HO PEMmeTKa IOCJAE[Hero Ipyu HTOM COXPAHAETCH.

Bepmaac (1952) npueopmr kpussre JATA nas skrusonmron (cm.
¢ur. 8, rpusne 2, 3). dTH KPHUBLe HE CONPOBOEICHB HU XMMHYECKEMHI
AHAJIM3aMA | HE ONTHYeCKHME KoHCTaHTaMu 06pasnos. OrMedeno Juis,

20




Tabaunma 3

Xavayeckue aHaAIASLH aNTAHOIATOB

NI ananmsa
HKomnonen-
TEI
1 2 3 & I 5 ' 6 I 7 8 9 L 10 l 31 12 13 14
Si0y 52,87 | 53,04 | 40,44 | 58,20 { 54,20 | 55,96 | 55,96 | 52,68 | 52,08 | 53,60 | 54,23( 55,94 | 54,68 54,99
TiOs 0,48 | 0,32 | Cn. a4 —  |Heomp.| — 0,56 — | 0,3 | 0,03 Her | 0.05 0,05
Al Og 3,70 4,74 2,28 0,37 1,45 1,93 1,10 4,78 4,07 1 3,86 0,63 1,45 2,18 2,27
Cr203 (!,27 == s = — o = — "I = = ”,27 0,42 0,25
Fe,Og o851 eneil 3Bl — Bavg s 0,47 | 0,60 0,204 1,86 | 2,31} 0,67 2.7 1,89
FeO 6,56 .82 A% 2.9 5,34 b 6,63 9,60 | 15,95 | 4,80 8,25 5,24 4,65 4,43
MnO 0,12 0,38 1,22 {He oup.[He ounp.\Heonp.|Heomp.| 0,17 | 0,84 | 0,34 0,201 0,75 0,27 Bt
Ni0 e A 17 e LA e = e — = — 0,10 Her Her
Mg0O 20,14 | 16,78 5,42 | 25,35 | 22,82 | 22,62 | 20,17 | 47,47 | 13,13 | 20,49 18,17| 21,35 | 19,85 20,03
CaQ 1 12,2251 21,907 44,37 | 42,47 | 12547 [ 4301 | 12,004 42,28 1 ‘9 48 12.92) 12,90 1" 1258 1330
£ Bl LTI P e ol il Goe | 0.8 00 2ie0 | s i vl Biaraia e
ds 3 ) E] , O 3 o T “,I “,37 0‘22
K10 0,831 gi60 | Her | 0,61 0,06} o'ox) 005 | 0040 | 0i55| 142 | 949 o'ta| 0054 | o0l
S — — — — — — — — e — — — 0,019 0,013
¥ 0,041 = VR A X & — & ) = iy e 4
Cl 0,01 Al v = - 8 = & g - = A 1
H,0* 3,43 1,84 3,21 3,05 236 ) 12,4800 2,30 52 4GNS 3. 48 | 2 300 | el R0 4% 2,49 2,66
H.0~ 0,13 - — 0,20 0,47 0,10 0,20 0,10 0,32 [ 0,08 — 0,07 0,04
CO. v 164 figa0l xd o A e - = i it
P:0; DR D I R e T R G L e e |
Cymuma (100,48 1104,00 | 99,51 |101,51 | 99,32 | 98,91 | 99,98 (101,01 (100,40 {104,07 |100,26| 99,44 100,38 | 100,52
N, 1,638] 1,643) — | 41,8400 1.638] 1.638| 1,844| 1,659 1.660| 1.840| — 1,640  1,641] 1.640
Ny 1,618 1,623 — 1,645 © 4. 604 of B1410 40623 1.639) 4.635( 4 6160 — 1,618 1,622 1,617
oy 1 17—18 21 — 16 16 16 16 22 16 23 — — — ==
Gl ) i A S s = = —13 — — — |—80,50 | —79,43 [—31 08
Homep Tep- 1 10 11 13 14 15 16 17 13 19 20 Sis iL il
MOrpPaMMELD
(Gmr, B)

1 —Hacimpckana tada, Ypana
Vpan (OBynHHHKOB I AD., 1955);

511,. C. Bensnuun, Honckaa, 1939, 1956); 2 — pepXpee TédeHne p, JlospRul, Ypad; 3 — cpejnee TeueHie p. UBIesn,
4

5 — mpedpuTer, Boecrognne Capast: 6—9 — Boerounne CaAHm; 10 — Humiae-Heerck, V
i1 — Bautsch, 1956; 12—14 —Ypan, Msympynuue konu, Mpamoperuit sason, KeinTavexas Tawa (Cepiiosenio, 1938

pax (Kopmmpekui, 1956)
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urc ofa 0Gpasma 1o cOCTaBy M CBOICTBAM IOJHOCTLIO YKJIAJIBBAIOTCH B
HHTEPBAJ COOTBETCTBY OIIHX NoKa3aTeneil, IPHHATHX B IUTEPATY pe HaA
gaunoii pasHopupHocTH am@ubonos. Ilpusenemnne Bepmaacom ®pu-
pere ITA artHHONATOB OXHOTHIHLE M XAPAKTEPHIYIOTCH KayKIas JBYMs
TepMuyecknMu adderTamu: akzorepmugeckuM upu 355 u 360° m anmo-
TepMmdeckuM ¢ Makcmmymamu upn 1122 u 1061° coorBercrBenno. He
NPHBO/IA DKCOEPEMEHTATBHEIX [0KA3ATENBCTE, aBTOD yTBEP:H/[aeT, 9T0
JKENE30 AKTHHOJINTOB He OKHCIAETCA BO BPeMA TEPMHYECKOTO aHAJIHBA
BIIOTH /{0 TBepAodaz0Boro pacmajia MUHEpPana. JTOT BLIBOJ KasKeTcs
VAHNBUTENBHEIM, IOCKOILKY JKEJe3UCTAs COCTABIAKNAA B AKTHHOIM-
TaX KOJHYeCcTBeHHO mpeoOiajaer Haj TaxkoBoil B Tpemoanrax. B mo-
CJACIHUX B TO jxe Bpems, 1o Bepmaacy, IpoHcXoHT HHTEHCHBHOE OKMC-
JeHIe JReJe3a ¢ 0TODPAsKeHHEM HTOr0 HA TEPMOTPaMMaXx B BHJe BBICO-
KOTeMOepaTypPHOro sKaoTepMmueckoro sfderTa, KOTOPHIl 0H Ipejno-
TOKATENLHO CBA3KBAET ¢ OCOOLIMHM CBONHCTBAME PeIIeTKN MHHepasa,
OPENATCTBYOIEMA OKHCIeHN) jkenesa. OTMedennne Brine HeOOMb-
mue sK3orepmudeckune sddexta npu 355 u 360° Bepmaac me oGeysuxaer.
[lo penrremosckum pmanEmM npu TtBepaodasosom oddexTte pacmana
AKTHHOJINTA, OTBEYANOIEM TeMueparypaMm sHjoTepMudeckunx sddex-
roB, o0pasyerci HNHPOKCEH AMONCH-KIMHOIHCTATHT-TeReHOepPruToBo-
T0 pAfa, KPUCTODAIAT U BHENAETCS KOHCTUTYHOHHAA BOJA.
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B oramume or npegspymux astopor (1955) OpummHEMKOB ¢ COABT.
TOJAYYUAN ISl BCEX MCCaeNOBAHHBIX HMH AKTHHOMNTOB HSHIOTEPMHIEC-
kuit addexT Ha Tepmorpammax B mETepBase 300—>500°, cesazamHLIL CO
cKauko0GpasHLIM BhIenenneM Bos ampniona (dur. 8, kpasse £ — 12;
ra0i. 4, komonku 2, 3). Bropoii sEnorepmuveckuit apderr, Tare cBa-
3aHHHIL €O CKAYK000PAa3HLIM BHHEACHIEM OCTATKOB BOJEL, ABTOPHI II0-
AYUUIIE He JIIA BCeX HecseloBaHHEX o0pasnos. [lan oTgeabHHX 00-
pasuos, 3arPASHEEHLIX MeXAHMYECKOI MPUMECHIO KaabluTa, OLIIN 0o~
AYIEHH TAK/KE COOTBETCTBYIONHE TOMY MUHepaTy TepMmudeckne sddex-
Tei. Ha TepMorpammax repMmueckne a@exTEH KaabnuTa HadI0IalTeH
npH HECKOJIBKO 3aHIKeHHBX TeMIepaTypax /s YHCTOrOo MHEHEepaia:
700 m822°, 9T0 BIOIHE €CTECTBEHHO, MPWHAMAs BO BHUMaHNe CTENEHb
pasbariaenna kanbuuta amgubosnom (cM. gur. 8, kpussie 77, 72). ABTO-
PHl OTMEUAIOT, 4TO HOTEPHA BECA IIPH HATPEBAHNN AKTHHOJIHTOB Ha BOBJLY-
Xe He COOTBETCTBYeT YOLiH BOXHI B TOM 7K€ TEMIEPATYPHOM HHTePBaje
BCJIE/ICTBHE OHOBPEMEHHOTO ¢ JeTHj|paTalnueil OKHCIeHns Kelesa, Be-
AVIEro X ypenwdennio eca. Havano okmeseHNs OTHOCHTCH K TeMIepa-
Type HepBoro sHAoTepMudIeckoro addexrta W IPHBOJAT K CHILHOMY
W3MEHEHNI0 ONTHYeCKUX cBoiicte ampuboma, OJfHAKO KPHCTANLINIECKAA
PeleTka MIHEPAIA IIPH 9TOM He usMerseTcdA. [locieHee nogTBeps;KRACHO
CHEIATLHEEIME PEHTTeHOBCKUMI MCCAe0BAHAAME ABTOPOB.

TarnuM 00pasoM, aBTOPH CYMTAOT, YTO JerHIPATANNSA AKTHHOJIHTOB
UPOHCXOMNT B /(BA MPHEMA, KajKAblil U3 KOTOPHX OTPAHUYCH y3KHMH
TeMiepaTypHaME uHTepBadamu. B murteppame 350—500° (uepmwri
5Tafl) BLIIENSeTCs KOHCTHTYIHMOHHO-IIEOJATHAS BOJA, COCTABIAIMIAN
oroxo H0Y% Bceil Boms MHHEpana, IpHYeM KPUCTAILINYECKAS CTPYK-
Typa MUHEPana He pPaspymaercs, HO 3aTO NPOHCXOAWT OKHCICHWE
JIBYXBAJIeHTHOTO skemesa. B umrtepsane 950—1100° (sropoit sram)
paspyliaeTcsi pPeIIeTHA AKTHHOANTA U CKAYK000PasHO BHJIEIAETCH
BTOpasg 4acTh BOIHI.

A. @. Kopmuncknii (1955, 1956) onyGankosanx 22 TepMOTPAMMEL A
aMpuor0B M3 PA3TUIHKX MeCTODOKAeHHIl, npemMymecTBenHO Boc-
Toggoii Cubupu, m B ToMm wmcre 10 TepmorpaMM miusi aKTHHOJIHTOB
(fur. 8, xpuBuie 13— 19). HecmoTps Ha HEKOTOPYH PA3HOXapaKkTep-
HOCTE 3THX TEPMOI'DAMM, BHIPA/KAKNLYIOCA B NOABJICHUN HA OT/eNbHBIX
TEPMOrpPaMMax J[OMOJIHHTENBHELX 3 HEeKTOB, TPIPOAA KOTOPHX aBTOPOM
He obcyswnaercsa, A. @©. KopskuHCKMI ¢IUTaeT THINYHEMHA NPH3HAKAMK
TepPMOrpaMM AKTHHOIATA /(B HHJOTeDPMHYeCKHX dPdeKTa: BhIeIeHHE
ROHCTHTYIMOuHOI BojiH B HETepBase 900—1000° m cnexanme u muIasye-
Hie muHepana B waTepBane 1100—1385°. Temmeparyps sTaX addexron
aBTOP CTABUT B CBA3H C COJlEP:KAHMEM B MuHepaje menodeii u srexesa. C

. YBeqHIEeHUEM HieJI0vell TeMIepaTypa JerniPATaliy IOBHITAeTCs, a clie-

KaHusA ¥ IUIABJEHAA — IOHWaeTca. B mTore B 0060 O1aronpHATHEIX
cayuasx (cM. pur. 8, kpusaa 19) oTH IPOMECCH COBMAJAIOT IO TeMIepa-
Type W (UKCHPYIOTCA eguunM Tepmuyeckuwm sddextom upm 1160°
Iosrmenne cogep;nanua KeIe3a B aKTHHOANTE CHUKALT TeMIepPaTypPH

- athexToB JermppaTanUHM M IUIABIEHAA,
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Bayu (1956) npuboanT Be TepMOrpaMMbl aKTHEOIEIOB (cM. dur. 8,
kpusne 20, 21), copepmanmx 2, 11 1 2,74% H,0 coorsercrsenno. [l
06pasna ¢ MEHBIINM COJlePIKAHMEM BOALL OH JAeT NOJAHLI XHMIYeCKIN
ananua (oM. Tada. 3, amaama 11). Asrop ormewaer, uto ofa oGpasna
IPH BHCYMMUBAHAHN COBEPIIEHHO He O0HAPYKMBAIOT NOTEPH Beca, a
no papaem JITA He BmaHO, 4ToOBI HIKE 900° mpomexomia O1j1a9a
BOJibl. Brjenenuio Bojkl OTBeYaeT MHTEHCHBHBII OHI0TEPMIYCCRIL
addert ¢ MAKCHMYMOM /1A O/{HOTO obpasua npu 993° m 1005° — pan
Apyroro. XapakTepHo, UTO C YBEIMUCHHEM COJEP/Kanua BOJbL Ha
0,63% Bo BTOpOM 0Opasiue HabawoaeTca yeuieaue OHJL0 TEPMUTECKOLO
sderTa i COOTBETCTBEHHOE CMENEHHE ero MAKCHMYMa K Gosiee BHICOKUM
teMmeparypaM. PeHTTeHOBCKNE CHUMKH, O/[HAKO, He O0HapyHBAIOT
maMenennii 8 cTpykType obpasnos. Ilo MmHennio aBTopa, XoTs Boja B
000MX caydasX ¥ PazauvaeTcd KOJMYECTBEHHO, OHA CBA3LIBACTCH B
pemerke opuHaxoBo B Buze rpynn OH™, Upeanonosxenne o rom, uro
mabBITOMHAA Boja BTOpOro ofpasnma ABAAeTcsa BOJOI ajcopGupoBaH-
HOIf W yaepsmuBaerca B OONLIMX MyCTOTAX DENICTHM, MapaielbHbX
ocu C, MajnoBeposaTHO,

B. II. Usanosa (1961) B kadecTBe HTaTOHHEIX TePMOTPaMM AKTHHO-
AUTOR CHUTAET TAKWE, KOTOPHE HMMEIOT eIMHCTBEHHHIl JHOTEPMuTe-
ckmii afdpexr B maTepsamze 1000—1100°. Kpusne 22—24 (em. ¢ur. 8)
COOTBETCTBYIOT HTAJOHHLIM TEPMOT PAMMAM AKTHHOINTA, 3AUMCTBOBAH-
HBIM 13 aTjaca HTAJ0HHEIX TePMOIPaMM MHHEPAanoB HA3BAHHOTO ABTO-
pa. Ilpupony spderra aktunonura Msanosa He obeysxpaer.

WnTepecusie jagaLe ¥ c000PaseHNsA 0 NOBEIEHNN AKTHHOJIUTA MPH
parpesaann npusojur Cepmiovenko (1938), Xora oHH U He OCHOBHIBA-
jorca Ha kpuskx [[TA. Asrop feTanbHo H3YUHI H30TEPMAYECKOE 00e3-
BOJKHBaHEE Tpex 00pasioB AKTHHOIMTA U3 MECTOPOKeHHil ¥ paia
(Usympynane xonn, Mpamoperuii 3asos, KenmrrMeras naga). ObGpas-
IBl JeTAABHO OXapPAKTEPHBOBAHKI B OTHOIIEHNH XWMHYECKOTO €OCTaBa
U ONTHYECKHX cBoiicTB (cM. Tabn. 3, amaanam 12—14). Ha ocnoBanum
MOAYYLHHEX JAHHBIX 110 00e3BORUBAHMIO ABTOP IPHXOAT K CIEIYIO-
M OCHOBHBIM BeiBogaM. Boja B cocrase akTHHOJIHTOB SIBIAETCA CY-
MECTBEHHEIM W HOCTOAHHBEIM KOMIIOHEHTOM M YYaCTBYET B IOCTPOCHHH
pemerkn Mugepasaa. [lpm HarpeBannym axTHHOIUTOE OHA BHIIEJISCTCH,
HO HE [OCTeIEeHHO, a CKaYkoo0pasHo W B HECKOIBKO NTpPHEMOB.
Hocaexnee obycnosaeno Tem,YTo BOJA CBA3AHA B PEIICTKE MHHEPAJIA C
PasHEIMH CTPYKTYPHRIMH Tpynmamu: OpycHTOBOIl, JeNTOXJI0PHUTOBOII,
CePIeHTUHORON ¥ TAJALKOBOIl, KOTOPHE TEpPAIOT ee IpH Pa3HLIX TeM-
neparypax. Ilo Mepe BrijieseHIA BOJBI HPOUCXO/AT M3AMEHEHHSA B CTPY K=
Type AKTHHOJMTA, YTO BHIBHIBAET B HEKOTOPHIX TEMIEPATYPHBIX HH-
TepBalax ckavkooOpasHOe W3MEHEHHE ero (JU3HTECKIX CBOICTB.

ITpuBefenHEle KpaTkme JATEPATYPHEIE JAHHLIE CHJBHO PA3IMYALT-
¢f He TOJbRO B oTHomeHmn Bujga kpuBmx [[TA axrunonuToB, HO 1 B
OTHOIIEHWH IIPE/ICTaBIEHNI 0 Ipupoje TepMuYecKHX H9(eKroB dTUX
MHUHEpPaJoB, OTOOpPAKAEMEIX TepMorpaMMaMu. LEJUWHCTBeHHO, B uYeM
CXOMIATCA BCe AaBTOPH,— 9TO B YTBEP;KACHHH 0013aTENBHOCTH [JIA

24



Tabannoma 4

XnMAYeCKAC AHAINZBI aKTHHOIHTOR

No apannsa
Homnoren-
ThE
1 2 3 4 {3 6 7 8 . 9 J 10 ‘ 11 12 13 14 15
Si0, 55,64 | 56,66 | 56,80 | 55,26 |55,64 | 55,28 |55,14 | 60,41 | 53,93 |54,24|53,00|54,72|53,06 | 52,43 |45,46
TiO, 0,12 | 0,44 | 0,00 | 0,05 | 0,05 i 0,46 | Cx. | 0,32] 0,10| 0,13] 0,05| 0,19
Al 04 [UV8rey s sl e o il e g R War R o W Gl 1 S B S R R 0 G W Ry B B Tl 2 5
Cl‘go;; — 0,25 e == == —_ —_ — 5 Cx. — — = e T
Fe; 0 2785 100535 110,43 | 062 14,48 D59 [241 |, 285 0 2,08 [ /1,361 2,501 459 2,631 I 200 84RY
FeO 2,39.|72.85 | 2,95| 3,94 |4.26| 5,85 |59 6,06 | 9,32 | 7,28| 9,77]10.48|44 ,47|11.99 44,22
MgO 20,52 | 23,50 | 22,84 | 22,35 [20,07 | 20,02 | — | 16,69 | 17,30 |19,54|17,31|17,89/14,55|14,10| 8,14
Ca0 6,91 [ 11,06 | 14,91 | 12,83 |12,3% | 13,22 | 7,90 | 12,04 | 12,20 |11,91[13,40|13,27|11,46[12,81 13,58
MnO e 042 | 0,200 0,07 | 0428 0,44 008 | 0.00 ] 044 10,88 Her: [iCa. | 0,77 052 —
NiO = = 0,19 B e =2 e . = 003 < o FE s
K20 FROTRIER QiR | 007 1 025 7 0042 g a0t T — 0,06 0451095 0,24 Cei ==
Na,0 Hedgu s 0237 | 026 107 0. 32 ] e 0,77 | 0,42 | 0,31 0,74| 0,00| 1,03| 1,43 —
Il — - — —_ i e L — £ — — S — e —
H.0* i (o] v e T M P o B R 2 61 AR S 0,81 1 2,06 [ 1,87| 1,20| 0,29| 1,96 1,02| 6,04
H.0~ 2 BIASSE =006 | 040 |00 0L089 0,25 | 0,23 | 0,66| 0,00 0,53| 0,34| 0,92| 0,88
F 0,09 b2 o 044 — 006 & =t ek 0,06 e8 e = L ] E
Cl s — L L I i oL =2 0,13 = L L = Al
(6163 L A5 — 0,77 | 1,50 e L L A 0 5 Ere = = e
Cymma (100,60 |100,28 199,50 10(;,33 99,73/100,19 | — |100,04 | 99,49 [100,23|99,98 | 99,93 [100,35) 99,78 (99,60
—0,06 —0,03
100,27 99,46

Ng 1,630 1,635| 4,633 1.636| 1,640( 1,623| 1,646 1,643 1.650] — | 1,653 — _— — | 1,683
Ny 1,612 1,614 1.608] 41.808| 1.645 1,618 1,824 41,620 1.625) =— |41,623 — - — | 1862
eNg 14 13 16 15 16 17 = 12 16 -— 16 = o = 17

1— Angan (HMsauona); 2,6 — Ces. Haskas (ITnomwo); 3 — 10mkumit Vpan 1(Meperkos); 4, 9, 11 — Kpacnoapernit kpait (IMasnos); 6 — Komb-

crnlt -ou (Uuuadypr); 7 — Mannyuii Boorox (Coxoaosa); 8, 12 — Kapeana (Toxmaros);13 — Ces. Raskas (JIynanosa);

uad Tysa (Epemeen). 15 — Bawaskasse (Hawmxkait).

10,14 — 1Oro-3anag-







