N3BECTHUS

TOMCKOI'O OPJEHA TPYJOBOTO KPACHOI'O 3HAMEHUM TTOJIMTEXHUYECKOI O
MHCTHUTYTA umenu C. M, KUPOBA

Tom 127, B. 1 1964

O CEPINEHTHUHE M3 K03 OTPOI'OB BOCTOYHOI'O CASIHA

O. M. TJIA3YHOB

(ITpencraBaena npod. A. M. Ky3bMHHBIM)

Ha rtepputopun Bocrounoro Casina cepneHTHHBI MOJIb3YIOTCS LIHPOKUM
pasButuem. [loBcemMecTHO ¢ HUMHU aACCOUMHPYIOT TakHe IOJIE3HbIe HCKOMae-
Mble KakK XPOMHTBI, acGecT, THTAHOMATHETHTHI.

XapakrepucTuke CeprneHTHHOB TIOCBsillleHa OOIIHpHAsi JHTEpPaTypa.
Oco6enno BaxkHbIMH siBasiiotcst pa6orsl B. H. Jlomounukosa [8], M. ®. [lle-
cronanosa [14], A. ®. Kopxkuunckoro (6, 7). OgHako B 3THX TPyAax OHHCHI-
BAIOTCS CePIEHTHUHBI, FTeHeTHYECKH CBSI3aHHble C YJIbTPAOCHOBHBIMU MOPOAAMHU
co6cTBeHHO TrHnep6a3uToBOil hopMaIHH.

B nocnennue roabl Ha 1010-3anaanoil okpaune B. Cagna B pailoHe Bepx-
dero tedenusi pp. Cucuma, Iunaw, CeiiGbl cTanu H3BecTHb 06pa3oBaHHA
CeprneHTHHa, KOTOpbie BXOJAAT B COCTaB rab0po-NHUPOKCEHUTOBOIO KOMIJIEKCa,
THNHYHO 6asanabTouHOro 1o csoeil npupone {3]. [lo cpaBuenuio ¢ runep6asu-
TAMH B COCTaBe MAHHOTO KOMILJIEKCA YJbTPAOCHOBHble NOPOJIbI NMPOCTPAH-
CTBEHHO PEe3KO MOJUYMHEHDbI MoJeBolnatosbiM Auddepenuunaram. OHU TeCcHO
nepemMexampTcsl B paspese ¢ rab0po U NUPOKCEHHUTAMM, cjaras JUHeHHO-Bbl~
TsAHyTble MacCUBLl. OcOOEHHOCTbIO TeOXUMHH KOMILIEKCa SBJsIeTCs] aHOMalb-
HO BBICOKOE COJeprKaHue B HUX TUTAHA M JKese3a, OTHOCHTe/NbHAs OelHOCTh
XPOMOM, HHKeJeM, BaHajaueM, OTCYTCTBHe IJIATHHBL. AMNONUPOKCEHUTOBLIE
1 pexKe amnonepHIeTHTOBble CEPIeHTHHUTHI HeCyT MOBbIIIeHHble KOHLEHTpa-
IIUM THTAHOMArHeTHTA.

B Hacrosiiieil ctaTbe aBTOPOM ONMCBIBAIOTCS CepIeHTHHBI U3 rabépo-
MMUPOKCEHUTOBOIO KOMIIJIEKCA, /le/1aeTCs NOMbITKA BBIICHUTb UX MeCTO B IpO-
nmecce 00pas3oBaHUs TUTAHOBBIX PYA M TMOAMETHTb HEKOTOpble uepThl,
OTJIMYAIOLLHEe UX OT CEPIEeHTHHOB Tunep6a3uToB.

Ha ocHoBaHWM HCC/A€LOBAHUSI CEPHEHTHH-COAEPXKALIUX MOPOJ H3 YKa-
3annoro paitona Bocrounoro Casina npejacras/isieTcsi BO3MOXKHBIM BbIJIeIUTh
JIBe Pa3HOBUIHOCTH, CEPIIEHTHHA: AHTUTOPUT U XPH3OTHI.

AHTUrOPHUT OTHOCHTCSI K TIVIaBHBIM TIOPOAOOOPA3yIOLUIUM MHHepaaam
ceprneaTunuToB. OH cjaraer OCHOBHYIO MaccCy HOPOABI H BK/IOYaeT 3epHa
THTanomarderura. B ¢opme JHCTOBATHIX HMHAMBHAOB 3aMmellaer pomOHye-
CKHII IHPOKCEH pexe OJIMBHH, BCJEACTBHE Yero BO3HHMKAeT pelleTyaTas,
nJlacTHHYaTasl M yellyilyaTtass MHKPOCTPYKTypa mopojbl. MHorma JucTOYKH
AHTHIOPHUTA TPOHU3BIBAIOT BKPANJEHHUKHM THTaHOMarmetura. Xapakrep pac-
TMOJIOXKEHHs CEPIMeHTHHA B KOHTyPax 3aMelllaeMblX 3epeH pPas3/uyeH U 3aBUCHT
OT cocTaBa nepBuyHOro MHHepaJsa. Ilpm s3amellleHHH aHTHTOPUTOM OJIHBHHA
dopmupyIOTCS JYUHCTble M TephcThbie arperatbl. Ha mecrte mupokceHa Jiu-
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CTOYKH AHTHIOPHTA pacnogaaraipTcs ¢ o6pasoBaHHeM CeT4aToro ysopa Kax
MCKJAIOUeHHe HAOJII01al0TCSl TPOKUJIKH aHTUTOPUTA.

ITo cpaBHeHMIO ¢ aHTHFOPHTOM XPH30THJ BCTpeuaercsi pexe B cocTaBeé
cepneHTHHUTOB. OH oOpasdyer CJAO0XKHONETEJbYATYIO0 CEeTKY TOJbKO BHYTpH
nceBoMopdo3 ceprneHTHHA MO OJUBHHY (puc. 1). Yamie XpusoTujiom ciaoxe-
HBI MPOXKUJIKH, CeKyllue ceprneHTHHUTH. [lo cBoemy cTpoeHHio mnocaenHue
HeJsiTCA Ha YKHJIbl MOTIePeYyHO-BOJIOKHUCTOrO XPU30TH/IA M JKUJBL C Pacnoso-
JKEHHEeM BOJIOKOH JHMaroHajbHO K 3aib6anaaM. ['paHuLbl JKUJI YeTKHe, BCeraa

Puc. 1. Ilereapuartasi cTpyKTypa 3aMelleHHd
OJMBHHA Xpusotusiom, x 65, H ||.

HPsSAMOJIMHeliHble WM KOJeHOOOpa3HOHW30rHyThle. B psage Xuja ycraHaBiu-
BAlOTCs NPOCEUKH MarHeTuTa (pHc. 2), peJUKThl BKpaIlJIeHHKOB THTAaHOMAr-
HETHTA ¢ KOPPOAMPOBAHHBIMHM KpASIMM, a TaKKe BOJOCOBMJHbBIE arperarbl
MarHeTHTa, TOHKO NepenJeTalomuecs ¢ Xxpu3oTuaoM. Bo MHOrHX XPH30THIIO-

Puc. 2. IlpOceuku MarHeTuTa B INPOZKHIKE
xpusoruaa, x 20, H||.

BLIX KHJIaX MO L(BETOBOMY OTTEHKY HAaOJI0JaeTcsi OTYeTJHBOE JIeHTOUHOE
cTpoenue. ['eHe3nC 3THX JIEHTOUHBIX CTPYKTYp JA€TaJbHO OCBellleH B padoTax
B. H. JlogounukoBa, B. P. AprembeBa, mMo3TOMy MBI He OCTaHABAMBAEMCH
Ha 3TOM BoIpoce. ~
Maxpocxonnqecm o0e pPasHOBHUJAHOCTH CEpPIIEHTHHA HMEIOT TeMHO-3eJ1e-
HBII 11BET, XKUPHBI 6/JeCK, B TOHKOM CKOJIe NTPOCBEUYHBAIOT B KpasX. Arpera-
Thl AHTHTOPHTA M/IACTHHUATDIE, MJIACTHHYATO-JTHCTOBbIE, XPH3OTH/I-TQHKOBO-
JOKHHUCTBIH C XapaKTepPHbIM MYyapOBbIM MOTracaHueM. :
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Paziuunblii xapakrep HHAHBHIOB AHTHIOPHTA W XPH30THJIA HJTIOCTPH-
pyercsi NpHBeJeHHbIMU HHXKe 3/JeKTPOHHBIMM MUKpOodoTorpadusamu (puc. 3).
s pucynkos BuaHO, 4TO 06a MHHepaJsa HMEIOT SICHOe KPHCTANIHYECKOe
CTpOeHHe, MpHYeM y AHTUrOPHTA JAOCTATOYHO YETKO BBLIPHCOBLIBAIOTCS Tpe-
muHbl cnaiinoctd. [lo muennio A. M. Ky3bMHuHa, cnafiHOCTb, OGBIUHO He pas-
JUYHUMast, 3leCb BCKPbIBAETCS MPH CKOJIbXKEHHSX. ,

HoxkasbiBaemoe B. §1. Mepenkosbim, K. M. Tonctuxunoit u A. A. Anek-
canaposoil {9] Tpyb6uaTtoe BHyTpeHHee CTPOEHHE XPH30TH/IA HALIUMH HCCJe-
JIOBAaHUAMH He NOJATBEPKAaeTCsl.

B mpospaunbix muindax aHTHFOPHT M XPU30THJ OeclBeTHble MJH CBeET-
JIO-3eJIeHble, He IJICOXPOMPYIOT, HHTEeP(EPUPYIOT B CepbIX TOHAX.

M3-3a orcyTcTBHSl y M3yuaBLIErocsi MHHepasa ONpele/eHHbIX KpHCTaJ-
JorpauyeckKuX OrpaHHYeHHH M TPYAHOCTH MOoA06paTh HEOGXOAHMBble cewe-
HHSl HaJeXKHble Onpee/eHUs] Y08 ONTHYECKHUX OCeH MOJYUYHUTh He YAaJoCh.
HecMoTpsi Ha TO, 4YTO IJIOCKOCTb ONTHYECKUX OCEH XPH3O0THJIOB OOBIYHO
pacrnojiaraercsl BJOJIb BOJOKHHCTOCTH, [Jsl H3MepPEeHHs MoKasaTess MpejoM-
JIeHHs] B HMMEPCHH HaMu OTOHpanuch U30Tponublie ceyennsd. N~ Ny auHrtH-
ropuTa mo psay 3amepos B cpeaHem pasHo 1,568, To ects Bcero ma 0,005
HHJKE COOTBETCTBYIOIIMX HOPMATHBHBIX 3HAaueHWil A auturopura [13, 16].
Ny Jleicanckoro xpuszorusaa (1,5658—1,564) TakxKe He3HAUHTEJNBHO MPEBbLI-
uaet tTabJuuHble JaHHbIE.

XuMuyeckasi XapakTepHCTHKA IOJy4YeHa TOJbKO IJIsI YKUJIbHBIX TPOSB-
JEeHHH XPHU30TH/A, NPeABAPUTE/bHO OUMILEHHBIX OT MATHMUTHOH (pakUHUHU H
JIPYTHX MOCTOPOHHUX IPHMecei.

ITo cocraBy anaiu3MpOBaHHble CePIEHTHHL B OO0lleM He3HAYUTEJbHO
OTJIMYAIOTCST APYr OT Apyra. B 3ToM MOXKHO yb6eauTbcsl, CpaBHUBAs Pe3yJb- .
TaThl aHa/JuM3a M NPUBEJeHHble HUXKe KPHCTAJNIOXHMHYeCKHe (OPMYJIbL.

(Mgs.90Fed 5 Feo 1) [Sis.reAln1eTio.0200.85] [OH]s.20 - (1)
(Mgs ssFelboFedlsAloaTion) [StsssAloOr00] [OH]sa @)
(Mgs.soFedhoFed isAlo14) [Sizs2Alo.ss0100] [OH] .05, (3)
(MgssoFes bsFed.isAlo.12)[Sis0Alo30010.0] [OH]s.0 - (4)

YcrauapauBaercs NOYTH OJMHAKOBAsl CTeleHb H30MOP(HOro 3aMelleHHs
MAarHus *e/jae30M H CXOJCTBO TETPa3APHUEKOro CJI0s PA3HbIX CePIEeHTHHOB.
B 1o ke Bpems obpauiaer Ha ce6s1 BHUMaHHe BXOXK/€HHEe B COCTaB MUHepaa
aJIOMUHHA B Kosudectse 10 1/7 ywactu kpemuesdema. [lono6Hoe cooTnouienue
CYMTAETCS JUUIsl CEPIeHTHHA He coBceM OObluHbIM (Tabu. 1). ‘

[To nanubiMm Xecca [euro, Cmura [17], amomunuii neo6xoaum ansi o6-
pa3oBaHMsl aHTUTOPHTA, a B XPU30THJE NPAKTHYECKH OTCYTCTBYET.

B npoTHBOMOJIOKHOCTL 3TOMY B3TJISIAY Apyrue uccaegosarenn [18]
CKJIOHHBI CUMTATh TJIHHO3eM 00513aTe/1bHOIl YaCTbIO BCEX CEPIEeHTHHOB.

[Mpucyrcrsre amoMuHus B JILICAHCKOM XPH30TH/Ie MOXKHO OOBSICHHThH
TeM, 4TO MHHepaJl pa3BUBaeTcs 3a cyeT POMOHYECKHX NMUPOKCEHOB, a He OJH-
BHHA. BeposTHO, a/IOMMHMII YAaCTHYHO 3aMellldeT MAarHui, HaxOAsLIHICS
B neduuuTe.

Conepxanue MarHusi B KM/JIbHBIX ceprneHTHHHTAX Ha 1—2% HHXKe Teo-
pernueckoro (ta6a. 1) u B To ke Bpems B 1,5—2 pasa Bbille, 4eM BO BMe-
aloKUX ceprneHTHHATAX. M3 sneMeHTOB-IpuMeceil B ceprneHTHHE CIEKTPO-
ckonuyecku saperucrpupoBansl  Ga, Ti, V, Ni, Co, Cr, Zn, Cu, Ba, St
(taba. 2). MakcumajbHOe COJEp:KaHHe 3JIEMEHTOB MPHXOAUTCS Ha XpH-
30THJI. AHTHUTOPUT 3aMeTHO OOeHEH NPUMEeCSAMH, YTO, M0-BHAMMOMY, Heol-
XOANMO CBSI3bIBATh C SIBJeHMEeM aBTOJIM3HH MHHepasa, IPOUCXOASALIEM
B Ipoliecce NMepekpHcTaIIH3aliH.

[Tpu pacummdposke geberpaMM BbIACHHIOChH, YTO TOJbKO TOHKOBOJOKHH-
CTHIl JKUJAbHBIA CEPIEHTHH HMeeT IOJHOe CXOACTBO ¢ XPH30THJIOM. B 1pyrux
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Puc. 3a.

Preiradio;

Puc. 3s.
Puc. 3. CeprnieHTHH TOJ{ 3JeKTPOHHbLIM MHKPO-
CKOIIOM:
a) auturopurt, 6) aHTHrOpuT, B) Xpu3oTHs. MeTox cycneH-
3uii, yseauuenue 12000 pas.



Ta6aunpma 1

An a-n¥i3a B BecOoB % %
OKHCJIBI . \ 9 l 3 4 5 6 7
SiO, 38,60 3718 38,18 39,19 42,24 41,13 44 1
TiO, 0,29 0,20 0,19 0,28 - 0,04
Al,03 1,74 S 4,76 3,80 . 0,36 1,08
Fe, O3 2,56 2.33 2590 2,62 0,17 2,90
FeO 0,40 0,89 {28 b 0,70 0,42 —
MnO - 0,029 — 0,02 = =
MgO 41,24 38,55 39,29 39,72 42,62 40,71 43,0
Ca0 0,20 | 0,10 Het 0,01 — 0,13
Na;O HET HeT HeT HeT = clI.
K,O HET Her HET HET Tl =
Cry0s HET HET HeT * HeT = T
V.05 0,07 0,08 0,05 0,10 == =
P,0; — 0,02 — HeT e w=y
H,0% 13,16 | 12,56 12,67 12,58 13,39 13,48 12,9
bl O 0,34 0,82 0,59 0,86 0,16 1,03
Ni - 0,034 - 0,02 — —
Co — - - —— cll. — -
Zn 0,02 0,030 0,02 0,10 — —
S —_ ca. — - — —
CymMma 98,62 99,38 99,32 100,00 99, 36 100, 55 100,00
N, 1,568 1,564 1,558 1,564 — 1,547

Pe3y.VIbTaTbI XUMHYECKOro aHajiu3a CeprneHTHHa

|—AnTHroput xuabHbiii. Bocrounsii Casu. O6p. PK-16-10 c.

2, 3, 4—XpHU30TH] TOHKOBOJOKHHCTBIH, *UAbHBIA, Tam wxe; 2—o0p. 218; 3—o6p. 219;
4—o06p. PK-16-9. '

O—AHTHrOpuT M3 BOCTOUHOI yactH Bocrounoro Casina (no A. ®. Kopwkunckomy, 1959);

6—Xpusorua-ac6ect AxroBpakckoro Mecropoxaenus. Tysa (mo B. I1. Epemeeny, 1959).

7—MWneanvupiit cocra cepnentuna (nmo A. I. Berextuuy, 1953).

oOpasuax napsjay ¢ AHGppPaKUHOHHBIMH JHHUSAMH XPH30THIA 0GHAPYKHUBAIOT-
Csl JIMHUH, IPUCYLIHE aHTHTOPUTY. BMecTe ¢ Tem, He yCTaHABAUBAETCST MOTHOM
AHAJIOTHH 3THX JeberpaMM ¢ 3TajJOHHBIMM JeberpaMMaMH AHTHTOPHTOB
(Taba. 3).

CnenoBaTesnbHO, NMOJYUYeHHble HAMM 3KCIIEPUMEHTAJbHBIE JAHHBIE PEHT-
FeHOBCKOTO M XMMHYECKOro aHaJM3a He MO3BOJSIIOT C/e]aTb ONpeleeHHble
BBIBOJIbI OTHOCHTEJbHO OCOGEHHOCTE!N COCTaBa U BHYTPEHHEHl CTPYKTYphl pas-
HBIX MOAM(UKaUMi JIbICAHCKUX CepPNeHTHHOB, KaK, BIpOYeM, HEKOTOpble aHa-
JIOTHYHble n3MepeHHus [17] He 1al0T OCHOBAHHUIL J/IsI OKOHYATEIbHBIX 3aKJI04e-
HHH B 3TOM Hanpas/eHHH. B mopsiike nMocTaHOBKH BONPOCA MOXKHO MpPeArno-
jgaratbh 006 OTCYTCTBMM Pa3HHULbI B CTPYKType XPHU30TH/JIA U AHTHTOPHUTA.

B To Ke BpeMs M3BeCTHO, 4To 06e MOAH(HUKALUHU CEepPHeHTHHA M0-Pa3HO-
MY pearupyloTr npu HarpeBanHuu (puc. 4). dta uepra MoxKeT ObITh HCIOJb30-
BaHa C IleJbl0 HX AHATHOCTHKH. BbliesieHHe KOHCTHTYLHOHHOH BOABL Y
HCCJEeLYyeMbIX aHTHFOPHUTOB INPOUCXOAUT NpH OoJiee BBICOKOH TeMmmeparype
(700—750°) u B Teuenue GoJee JJIHTEJBHOTO BpDEMEHH, HEXKeTH Y XPHU30THIA,
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Jerujparainmss KoToporo orpaHuuuBaercss HHTepBasom 650—700°. Kpome
TOTO, Y aHTUIOpPHTA, NPH HArpeBaHUH, BUJMMO, MeHee AKTHBHO NMPOHCXOIHT
peakuuss ob6pa3oBaHHsl OPTOCH/IMKATA, O UeM CBHUAETEIbCTBYeT CJaa0blH 3K-
3o0TepMuueckuii apdexkr npu temneparype 900° (puc. 4).

Ilepexonsi K comocTaB/eHHIO, OTMETHM. YTO CEPIEHTHHBI M3 3amaJHbIX
orporos B. CasgiHa MMeIOT NOYTH TOXKIECTBEHHBIHl COCTaB C AHAJOTHYHBIMH

Tabauma 2

=

| S|P T | cr| v | N | Co|Mn [P Cul|2zn|Ga|BafSr
2| 58

1 2 n | 0,01 0,01 | >0,14 — 0,0t |—]0,003{0,03|ca. | ca. |cua.
2 3 n |cui —. |ca. 0,01 Y em — |—]ca |0,0l|ca | ca. jcua.
3 2 a1 (Ll 0) I Sae ) B 0,01 icm — | —|cm — | ca. |cu.
4 2 n [0,03]0,001|cu. 0,03 (0,01 (0,03 |—{0,01 {0,03|ca. | ca, |cu.
D 1 n 0,1 0,01 {0,001|0,001|0,001|cx. —10,01 {0,02{cn. | — —
6 1 n| — cr. |0,003}0,001(0,003}|0,001|—|0,01 {0,01]0,01| — —
7 3 n=1'0-2 — 10,1 0,01 |ca. 0,01 {—10,01 |O,1 fca. — —

PesyabTarhl CHeKTPaJbHOrO aHanu3a CepIeHTHHA

1. AHTHTOPDHT U3 CEPIEHTHHHTOB (06p pk-16-7). 2. AHmropm WHIBHBIH (06p. 222).
3. To xe, 06p. pk-16-112). 4, 5, 6, 7—xpusorua kuabHbiid, 06p. 218, 219, 220, pk-16-92)

IIPUMEYAHME: n—uneasie npouentst; ci.—0,001;—sneMeHT HE OGHAPYIKEH.

muHepasnaMu Coro3a M 3apy6GexHbIX cTpaH. B To ke BpeMsi UM TNpHUCYLLA
HEKOTOpag crelH(GUYHOCTb B OTHOLIEHHH HAbopa 3JEMEHTOB-IpPHMeCei, KOTO-
pasi oTpaxaer OOILYyI0 TeOXMMHYECKYI0 CrelHaJH3alnuil0 MarMaTHyecKoro
KOMIJIeKca. B yacTHOCTH, O cpaBHEHHIO ¢ cepleHTHHAMH H3BecTHbIX baxe-
Hosckoro, Ananaesckoro (¥Ypasa), Akraspakckoro (Tysa) [1; 4] mecTopox-
JleHNH H3yyaBIlHecss MHHepasbl HecyT GoJsiee Bbicokoe conepikanue Ti, Fe, Al
1 nonuxkennoe — Si, Mg, Cr, Ni. 9Ttu ke 0cOGEHHOCTH COCTaBa OTJIHMYAIOT
JaHHble CepHeHTHHbl OT CeprneHTHHOB BocTouHoi yactu B. Casuna, kotopble
NPHHALJIe)KAT K COOCTBEHHO THnep6a3uTOBOMY THUIY U OOGBIYHO o6ora1ueHb1
XpOMOM, HUKesieM, MaruueM [6].

CuenyeT ocTaHOBHTbCSI Ha BONPOCE O CBSI3H cepneﬂmmos C TIPOLECCOM
o6pasoBaHysl THTAHOMATHETUTOBLIX pyd. B pesyabTare H3yuyeHHS MHHEPaAJO-
MM MECTOPOXK/EHHUsI YCTAHOBJIEHO, YTO TMOBbIIIEHHbIe KOHLEHTPAIlHH THTAaHO-
MarHeTHTa B CepPIIEHTHHHTAX OTHOCATCS K MO3/JHEeMarMaTuyeckuM ((Qpys3uB-
HeiM 1o A. H. 3asapuukomy), dopmMupysich mocje KpHCTaNJIU3aLHA POMOH-
YeCKOro MMPOKCeHa M OJIMBHHA.

EnnucTBeHHBIM PYJAHBIM MUHEPAJIOM, CHHXPOHHBIM AHTUTOPHUTY BMeIllaio-
IKUX 1Opoj, siBasieTcss MarHeTuT. OH nposiB/isieTcsi OObBIYHO B BHJE TOHKHX
LeNoYeK, BETBSIUIHXCs UIHYPOUKOB-NIPOCEYEK H B BH/E «BOJOCOBHIHBIX» arpe-
raToB, a TAKKe IapOBH/HBIX CKONJIEHHI KOHUEHTPHYECKOro cTpoenus. Mar-
HETUT ITOH TFeHepalHH MMeeT MHUHepaJornuyeckoe 3HauyeHHe.

ITo npencrasaenuto B. $I. Mepenkosa [11] u Il. Puopnon [19] «Bos0OK-
HHUCTBIN» MarHeTHT ob6pasyeTcsl 3a cyeT xKeJje3a, BbICBOOOJAUBIIErocs B Ile-
PHOJ cepneHTHHH3alUH.

Ilpu ananuse ke OcCOOEHHOCTe[l JIOKANM3ALUUN BKPAIJIEHHHKOB THTAHO-
MarHeTHTa HUrAe He HAOJI0deTcsl NMPSIMOH 3aBHCHMOCTH MEXKJY CTENeHbIO
CepTNeHTHHHU3AINH NOPOJbl i HACHIIIEHHOCTBIO ee THTaHOMarHeTuTom. Uro xe
Kacaercsl KHUJ XPH30TH/IA, TO OHU NMOBCEMECTHO PACCEKAIOT aHTHrOPUTOBBIE
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CEepNeHTHHHUTBI C BKpamJeHHHKAMH THTAHOMATHETHTA, He OKa3biBas NMPU 3TOM
Ha THTAHOMArHeTUT BUAHMOIO BO31eHCTBHS.

1. Urak, cepnentudauusi nopoa rabOpO-MHPOKCEHUTOBOTO KOMILIEKCa
B 3anajaHoil yactu Bocrounoro Casina npoucxoau/aa mno KpaiHeii mepe B JBe
pasolileHHble BO BpeMEHH CTaJHH — MAcCOBYI U TPOXKHUJIKOBYIO.

~
A\/M
—

A A Y A A 4 i

0 200 400 600 800

.‘o‘oo. toc

Puc. 4. KpuBble HarpeBaHus

cepnedtnHa: | — Xpusotua. B. ‘
Casinbl, 06p. 218, 2 — Xpusoru.a
(o CeparoueHKo, 1953),

3 — AQHTHTOPUT M3 CepPIEeHTHHU-
toB, B. Casiup, o06p. 12007,
4 — anturoputr u3 xua. B. Ca- : .
siH, 00p. 222, 5 — aHTHUTOPHT
(mo A. ®. Kopxunckomy, 1959).

2. MaccoBasi cepneHTHHH3alMsl 3aBepliugach mnpeobpa3oBanuem OGpoii-
SUTHTOB M NEPHAOTHTOB B AHTHTOPUTOBbIE CEPNEHTHHUTHI B YCJOBHUSIX 0OJIb-
KX JaBJeHuH. 4

3. IlposiBieHUsT NPOXKHJIKOBOH CepNeHTHHH3AUUH (XPHU3OTHJ) BBIMOJHH-
JIM TPELUHbl OTAeJbHOCTH, BO3HUKIINE B MAaCCUBE MO3Ke. _

4. Ban30ocTb XHMHYECKOrO COCTaBa PasjiMuHbIX 06pa3IloB KHJIbHOIO XPH-
30TH/JIAa W AHTHTOPHTA CBHAETEJNbCTBYET O MPOHUCXOXKJIEHHUH HX OT eAHHOre
HCTOUHHKA B CTaAHI0 aBTomMeTramMopdu3mMa M THAPOTEPMAJbHOrO INpouecca
CTAHOBJIEHHUS! HHTPY3HH.
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HHH HE CyllecTBYyeT HpI/IHIlHHPIaJIbHOﬁ Pa3HHUILbL.

5. OcCHOBBIBAsICh Ha pPe3yJAbTaTaX PEHTITEHOBCKONO dHaJjKu3a, MOXKHO Tpeji-
IOJIOXKHUTDb, YTO MeX/Jy aHTHFOPUTOM M XPHU3OTHJIOM B CTPYKTYPHOM OTHOILE-

6. Cepnentun M3 ra60pO-NHPOKCEHHTOBOrO KOMIJIEKCA XapaKTepH3yeTcs
paaoM cnenuduueckux ocobeHHocTell coctaBa (Bblicokoe conep:xkanue Al, Ti,
nepuuur Mg, uuskoe cogepxkanue Cr, Ni), KOTopble OTpa)KawT reoxuMHuye-
CKYIO CrelHa/au3anuio KOMIIeKca.

Ta6awnna 3

ol 1 Fi'g 3 4 5
A o RGO LS T B L
n n n it n n n n n
5 '(7,9)3 Mot . 5| (1.9 [7.2 | 4](7,98), 7,23
Wi 722 10(7,2¢ ' 9] ‘2.1 10 7,2 8l 7,21
3} 4,55 4(4,61 | 3| 4,55 o 4,51 6| 4,45
5((3,98), [3,61 | 1]3,87 | 3|(3,97); (3,60 | 4| 3,96 4(4,002), (3,627
10| 3,62 103,61 | 9| 3,60 10| 3,60 10{ 3,603 |°
I1(2,73); |2,47 2| 2,60 [2,45 it 20
I 2,61 92,59
8] 2,51 212.52 | 1| 2,50 8| 2,51 6| 2,57
5| 245 2(2,44 | 9| 2,45 7| 2.46 3| 2,437
- 3 1{2,225| 2| 2,28
319215 72,157 3| 2,16
4| 2,08 6| 2,084 3| 2,083 1| 2,080
4| 1,958 2| 1,912 1| 1,92
2L 1,79 41,82 2| 1,810
3117708 A1 3| 1,734 b 1,723
31 1,79 | 3[1,738] 6] (1.69); [1,540 5(1,698), |1,539] 2|(1,679), |1,522
9 (1,697); [1,538 1| 1,538 ,
9| 1,536 5[1,534|10| 1,537 10| 1,537 8| 1,520
3§ 1,501 5| 1,504 3| 1,506
3 [(1,447) |1,311] 1]1,456| 2|(1,447); {1,300] 2|(1,444), (1,308 2| 1,452
3| 1,407 4| 1,319 6| 1,311
g4 1,378 8| 1,301 6| 1,294 4| 1,299
7} 1,309 11,312 2| 1,266 ‘
1 1,269 2|1,270| 2| 1,199 1] 1,202 2.1 1:914
[l K G Tt i ) B ()Ori)B 0,994
g1 e 2(1,207| 2| 1,083 1,070
1 1,162 11,167] 1| 1,050 1,049
1 [(1,098), (0,99 7| 0,995 0,995
Vi 1,072 1,075
21 1,052 111,051
6| 0,995 1/1,036

2—Anturopur. HoBas 3enannus (Muxees, 1957)

Tabauua Mexna0CKOCTHBIX PAaCCTOSIHHH CepneHTHHa
1—Anturoput xuabHbiii. Boctounwit Casu (O6p. pk-16-10¢),

3, 4—Xpusotua xuabupiii. Bocrounsit Casn. (3— o6p. 218, 4—o6p. 219).
5—Xpusorua. Yeamchpopn (Muxees, 1957)




7. Tlpolecc cepneHTHHU3AUMH TOPOJ HEMNOCPEACTBEHHO He CBsi3aH BO
BPEMEHH C BblIeJeHHeM NPAKTHYECKH HHTePECHbIX JIOKA/JIH3alui TUTAHOMAr-
Hetuta. Kpucraninsamus nocefHUX NPOUCXOAHUT, BHUIHMO, HE3aBUCHMO OT
CepreHTHHU3AINH U NPeIIIecTBYeT ei.

OTH BLIBOABI HAXOMSATCS B COOTBETCTBHH C TEOPETHYECKHMH MNpPeACTaB-
nenusamu . C. Kopxkunckoro [5] u A. I'. Berextuna [2] o xone aBTOMETa-
Mop(du3Ma yJbTPAOCHOBHBIX MOPOJ. :
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