HU3BECTHUSA
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Towm 254 1975

MOP®OJIOHYECKHE OCOBEHHOCTHU NMHPHUTOB
JIOBABUHCKOIO U HHKOJIAEBCKOT'O 30JIOTOPYJ HbIX
MECTOPO)XAEHHH (LEHTPAJIbHOE 3ABAHWKAJIBE)

I'. B. WIYBHH, C. A, UYBAPOB, A. 4. MMIIEHWYKKMH

(Tpeacrasaena npodeccopom A. M. Kysbmusbin)

ITnput sAB/AETCA ONHHM M3 HaHGO/Ee PacHpOCTPaHeHHbIX MHHEPAJOB B
cocrase KBapueBnix kM1 Hukosaesckoro u Jlio6aBHHCKOTO MecTOpoXxie-
HHH. [IposAB/sSeTcss OH WU B BUAE BKPAIIEHHOCTH OTHe/bHbIX KPHCTAJJIOB U
HX Jpys, MMM B QopMe THE3] HENPABHABHON (GOPMbl H MaJOMOUIHLIX IPO-
KHAKOB. OOBIYHO NHPHT HMEET XOPOWO OGPA30BAHHEIC KPHCTANIBL C ACHO
BBIDAXKEHHBIMH KOMOHHAUHOHHBIMH OCOGEHHOCTSIMH.

B 3aBucumocTd OT KOJIHYeCTBa IPOCTHIX HOPM, BXOASILIHX B KOMGHHALHIO,
H OT CTENeHH HX Pa3BHTOCTH BbieAseTcss 18 MOPQONIOrHyecKHX THNOB KpH-
cTan1oB muputa (puc. 1). Kak nokaswiBaioT geTajbHble MHHEpA/JIOrHUECKHe
MCCIel0BAHHSA, OTIOKEHHE THPHTA NPOUCXOMHIIO B UeThipeX M3 LIECTH CTaIHi
PYAHOro mpolecca, YCTAaHOBJEHHBIX JJISl YKa3aHHBIX MeCTOPOXKAeHHI
(Taba. 1). '

[TapuT nepBofi reHepauuy, TECHO aCCOLHUPYIOILHI C apCEHONHPHUTOM Ca-
MOH paHHell apCeHOMHPHTOBON CTafHH, NPEIIIECTBYIOLICH CTAHORJEHHIO
KBapUEBLIX KHJI, BCTPEYACTCS B BH/E OTAC/BHBIX 3€DeH, CIIOPaJHUuecKH pac-
CeAHHBIX BO BMeINAIOIIHX nopojax. Kpucranawl naneoro nmupura (ra6.a. 1)
NpeacTaBgaensl B OCHOBHOM B ¢dopme {100} (tum 1), pexxe {210} (tun 15)
WIH KOMOMHAUHMEH yKazaHHbIX GopM, ¢ pesksm npeoGiaamaHnem rpaHeii
{100} wman {210} (Tuowm 5, 13).

HDHT BTODOH TeHepalHy aCCOLUHDYET C TeMHO-CEPbIM KBapleM H ap-
CCHONMHPHTOM TPeTbeH KBAapLEeBO-CyAbQHUAHOH CTaluH, 06pasyoUHX TeM-
HBIE T0JI0CH Ha (OHe MOJOYHO-6e0To KBapia BTOPON CTaZHH H MPHIAI0-
IHX XKHJIaM 1osocuatoe crpoeHue. ITupur nannoil resepauuu scTpevaercs
KaKk B BHAe nmpocthix ¢opm {100} u {210}, Tak u komOumanumeir {100}
{111}; {100} +{210}; {111} {210}; {100} + {111} 4+ {210} (Tunm 1, 2, 5,
6,7, 10, 11, 12, 13, 14, 15, 16)
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Puc. 1. Mopdonoruueckue Tunsl KpHctannos nupurta Jlio-

GasuHcxkoro ¥ Huko/TaeBCKOro MecTOPOXK deHHi

Tadanma 1

Yacrora BcTpeyaeMocTH MOPHONOrHUECKHX THNOB $OPM NHPHTA N0 TeHepauusM
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Iluput TpeTbelt renepaluu mapareHeTHUECKH CBA3aH ¢ apCeHOMHPUTOM,
FaJIeHHTOM H JDYTHMMHU MHHEpaJaMu 30J0TO-CyJsbGHAHON CTaAHH M XapaKTe-
pusyercs upe3BblUalHbIM pasHoobpasHeM dopm (1—9, 12—14, 16—18).

[Tupnr versepToii remepainu BcTpeuaeTcs B BHAe MOHOMHHEpaJbHBIX
TIPOXKHJIKOB M B KaJ/bLHTE B BUE MEJAKOH CHIITK HA TPaHsAX KPUCTANJIOB IIOC/e-
AHEro, 06pasys XOPOLIO BbIpa)KEHHbIe KPHCTaJl/Ibl

naunn: {100} {210}, {100} {111}, {111} {210}, {100}-+{111} (210}
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c HauBonee passuToit rpanbio {100} mau {210} (tumm 1, 2, 5, 6, 13, 14, 15,
16).
[To maHHBIM H3yyeHHs GopM NUPHUTA cOCTaBAeHA TabJHila OTHOCHTE/b-
HOH YacTOTHI BCTPEUAEMOCTH PAa3JHUHBIX KOMOHHANHE [0 TeHepalusaM, co-
OTBETCTBYIONIHX pa3JHYHBIM CTajusiMm pyaHoro npouecca (raba. 1). Kax
BUAHO U3 Talbauibl, Kpucraaas 1, 2, 5 u 13 Tunor Hambojee MUPOKO pac-
IPOCTPAHEHBl X BCTPEUAIOTCS BO BCeX TeHEpalMAX, ABJASCh, TaKUM obpa-
30M, CKBO3HBIM#A, XOTd 4YacTOTa BCTPEYaEMOCTH HX B KaXAOH TreHepalHH
pasdauyHa. B To e BpeMs Takue MOP(OIOrHYeCKHE THIBI KPUCTAJ/IOB, Kak
3,4,8 9, 10, 11, 17 u 18 (tab6xa. 1), saBastorcsad crnellHPHIECKAMH TOJBKO 5
OnpefeNieHHbX reHepaunil, npuueM tunel 3, 4, 8, 9, 17 u 18, xapakrepHble
LJI 30/10TO-CyNbPHAHON accCOnHALHUU, MOTYT CIAYKHTb OAHHM H3 KPUTEDHEB
30J10TOHOCHOCTH pyAHBIX Tesa. Kak BuaHO M3 Tabua. 1, B HauaJe pyaHOro mnpo-
llecca MUPUT JAaBas HeGOJsblIoe KOTHUECTBO KOMOMHAIMH, 3aTEM OHO YBEJH-
YHMBAJOCh, MOCTHTasg MaKCHMyMa B 30JI0TOCY/Ib(MHIHON CTagHH, a K KOHLY
PYAHOro 1npolecca KoJIH4ecTBO KOMOGUHALUN BHOBb YMEHbIIAETCH.
Jas KaxkI0H TeHepauWu MHPUTA MOJCUH-
1009, TaHa CTeNeHb YCTOHYHBOCTH T (pasBHTOCTH)
pasauuHblX npocThix ¢opm (puc. 2). Tax,
471 TepBoil TeHepauuu 549% KpHCTaNIOB
nuputa TnpeAacrabseHsl  gopmor {100} u
80 32% —xombunanuein {100} + {210} (Tunb)
1 Cc peskuMm npeobsafaHueM TpaHeH KyoOa.
CaenoBaTestbHO, JJIsi NMEePBOH IeHEpalHH Be-
ayuen ¢opmoi sBasietcs ¢opma {100},

60 cocrasasomas 83Y%, npH He3HAUHTEJbHOM
7 pausHud popmer {210} (17%) wu npn mon-
//o(y nom orcyrereun {111} u {321}. Bo Bropo#h

reHeparuu crenelb ycroiuusoctu {100} mo-
nmkaercs go 61,4%, {210} Bospacraer n0
35,6% u nossasiercst popma {111}, cocras-
aawoman 3%. asi Tperbell reHepanuyu xa-
pakTepHO CHHXKenue ycroHuusoctn {100}
1o 51,6%, a {210} 1o 24,1% c onHOBpemeH-
20 upiM Bospactanuem {111} no 24,1% u noss-
nenueM rpaeit {321} no 0,2%. Ilupnuruer-
BEPTOH reHepalMy B PaBHOU CTeNeHH Npe-
W craBaen popmamu {100} u {210} (mo49%)

0 / {32l} NpH He3HAUYHTeJbHOM YYacTHH B OrpaHke
~ dopmet {111}, cocrasasmowei 2%. B ueaom
2 n aas Hukonaesckoro u JIlo6aBHHCKOTO Mec-
eéxepayuu TOPOKIEHHH CPEfHSS YCTOHUHBOCTb (HOPM,
MHpHTA MOKas3blBaeT, uyTo Haubojee pa3BH-

fO’;[C&H%OCCTTHe)“e“"Hg(‘ig?gf("c"“q)(%; TOHl B MODP(OJOrHUECKOM OTHOLIEHHH $IBJISA-
NIHPHTOB MO TeHepaLHsiM erca_ {100} —61,6%, satem {210} —30,8%,
{111} —7,5% u {321} —0,1%. CymecTBy-

et muenue [1], uro dopmut {210} n {321}

XapaKTepHBt /sl HPUTA CPelHeTeMNepaTypPHbIX MeCTOPOXKIeHHH, a HopMbl
{100} u {111} CBUAETENLCTBYIOT O BBICOKOTEMIIEPATYPHOM 00pasOBaHWM MH-
puta. [IpuHHMas BO BHHMaHHe, 4TO CTeNeHb pasButoctd dopm {100} u {111}
A nuputoB JIlo6aBHHCKOrO ¥ HHKO/1aeBCKOro MeCTOPOKEHHH COCTABJSET
69,1%, MOXHO cKa3aTb, UTO OHH (OPMHPOBAJHCL B BLICOKOTEMIIEpATypHbIE
CTaJHH PYAHOTrO Mpolecca, 4To B 00lleM He IPOTHBOPEYHT JaHHBIM TepMoOa-
poMeTpHH H HaGIIOeHHSIM XapakTepa pacnaja TBepABX pPacTBOPOB CYJib-
dunos [2]. Cunxenue crenenu ycrovunsocta ¢popmer {100} or nupuTos pan-
Hel TeHepallMy K MHPHTaM NO3JHHX reHepauuil ¢ OXHOBPeMEHHBIM BO3pacra-
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nuem poan {210} ykaseiBaeT Ha MOCTemeHHOe CHHXKEHHe TeMIepaTyphl K
KOHWY pyAHOro npouecca. B 1o xe Bpems cuuxenue poau copmbl {210} c
ONIHOBpeMeHHBIM BO3pacTaHueM BJIHsIHHA ¢opmbl {111} B TpeTbel rexepa-
UHH MOXKET YKa3blBaTb HAa BPEMEHHOe IOBBILIIEHHEe TeMIepaTyphl B CpelHHe
CTaJHH PYAHOro mpolecca, 4YTo NOATBEpPKAAeTcad U 0Opa30BaHHEM TypMaJsH-
Ha B YETBEPTOH KBAPUEBO-TYPMAJHHOBOH CTa/HH, HENOCPEICTBEHHO IMpeil-
IIECTBYIOIEH OTJIOXKEHHIO NHPHTA TpeThell reHepailiu.

Comocrapnenne pe3y/bTaTOB KOJHUECTBEHHOIO paclpeleseHus pas-
HBIX MOP(OJOrHYECKHX THMOB KPHCTAJJIOB TI0 reHepauusm (rabsa. 1) ¢ gan-
HBIMH CHEKTPaJbHBIX aHAJIM30B NMPHTOB pa3/JHuHBIX cTaguil (puc. 3) noka-
3bIBACT, YTO IHPHUT TPETbeH TEHEPAaluy, XapakTepusywumuiica HauboJsbluei
NecTpoTOil H30MOP(MHLIX IIPHMEceH, HMEeeT H MaKCHMaJbHOe KOJHUECTBO
KOMOUHAIMOHHBIX (HOPM, B TO K€ BPEMS NHPHT 11€PBOH U 4ETBEPTOH reHe-
pauwi, MMeNHH B CBOEM COCTaBe MUHM
MaJbHOE KOJHYeCTBO 3JeMeHTOB-IIpHMe- 0
ceil, obsafaeT U MEeHbUIMM KOJHYECTBOM
npocTlx gopM n ux Kom6uHauu#. Cono-
CTaBJIeHHE Ke CTeNeHH PAa3BHTOCTH NMPOC-
THIX (GOPM ¢ JaHHBIMH pachnpeaese-
HHsT H30MOp¢HLIX TNpuMecedr (puc, 3) B
NMHPUTAX pas3xLIX TeHepauuii No3BOJASET
BbICKAa3aTb CleJyIoilee,

I. B cayvuae yBenuuenusi cojepkaHus
TAKHX 3JIeMEHTOB, KaK KOOa/abT, HHKEJIb,
Mellb, OTMeYaeTCsl yBeJHUeHHe Pa3BHTOC-
™ ¢opm {111} u {321} ¢ 3amerHbMm
yMeHblleHHeM BauaHusa dopm {100} n
{210}. C ucuesnoBeHHeM B cOCTaBe MHPH-
TOB YK&3aHHBIX NPHUMeced NOJHOCTBIO HC-

ye3zator U dopmer {111} u {321}. T
2. ITnpuTHl, UMEIOIHE B CBOEM COCTaBe 43 Co
NOBLIIEHHO® COAep)KaHHe THTaHa, Xxa-

PAKTEPHU3YIOTCA OCaabJeHHeM BJHSAHHA
dopmbr {210}.
3. C NoBHIIIEHHEM B MHPHTAX COfEpIKa-

HUS HIOMOPQHOTO MBIMIbAKA MW ONHO- Ni Cu
BPEMCHHOM ~ YMEHbLIEHHH  CONEpIKAHUS L i %
UHHKA OTYETIHBO HaOJIOLAeTCH yBeauue- | v Zenen

HHe CTeleHH YCToiuMBOCTH hopmer {100}. pPayuu

Puc. 3. CocraB H3omophHEX npumeced
B NHPHTAX PasJUYHBIX reHepainil

BoiBopbl

Kom6unaunonnole 0co6eHHOCTH NHPHTA 3aBHCAT OT COCTaBa pynoobpa-
3YIOHIUX DPAaCTBOPOB H, BEPOSITHO, OT 'COAEPIKAHHA TeX HJAH HHBIX H30MOpPd-
HBIX IpPHMECeH.

CreneHb yCcTOHUHMBOCTH TPOCTHIX (OPM Yy NHPHTA MOXKET KOCBEHHO, C
YUETOM JPYrHX KPHTEPHEB, YKA3biBaTh HA TeMIlepaTypHbIE YCJIOBHS KPHCTaJ-
JIM3aIHH.

Mayuenne u cHcremaTn3anHs KOMGHHAUHOHHBIX OCOGEHHOCTEH MHpPHTA
B MHHepa/IbHbIX aCCOUHAUUAX MOXKET CJIYXKHTb OJIHHM H3 KPHTEPHEB BHIJIe-
JCHHS OTJAENBHBIX CTalHH MHHepaJoo6pa3oBalusl.
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