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BBEIEHVE

AKTYoJIBHOCTD TEMH. SHAHME CTDYKTYDHHX XapaKTePHCTHK
IIPOKCEHOB U WEJOWHEX MOJIeBHX MIATOB M WAPOKO PacHpOCTPaHeH—
HHX B HUX TBEPHHX DacTBOPOB, a Takke (a30BHX MpeBpameHmii,
IPORCXOLAUMAX C M3MEHeHHeM TeMIePaTypHOTO DeXuMa, HEeOGXOMAMO
Ll TOHUMAHMA NOBENIGHNH YKA3AHHHX MUHEDAJoB B IPEPOJHHX yC—
JIOBAAX nonoﬁwommmum STUX NOPOZ00Gpa3yKiUX Emowmuou s
pecTaBpalii T'eOJOTUYECKAX IPOLECCOB. e

‘HecwoTps Ha GOJIBIIOe TMCIIO Iy GmaKanmit, noowﬁummﬁ pas-
JIMIHHM 8CHEeKTaM HCIONb3OBAHMA CTPYKTYPHHX M aowoaiﬁ 0CO-
GeHHOCTelE IMPOKCEHOB M TOJIeBHX WNATOB uxw MHIIKATOPOB yCJIO-
BUi ﬁwoumaoo%mwoummnm IaHHAsA Tema OCTaeTCs aKTyalbHO#, MOo-
CKOJIBKY BCE elle He OXBATHBAeT BCETO MHOIOOCPAasMA Teosoryiec—
KX o6pa3oBaHmif.

[IpMeHeHre 9THX JAHHHX K KOHKDPETHHM oovwnemt abmouoa

~ TOJIy4YeHMs TOUHHX ewﬁnnmas cBefieHu#t o enwowo.. cocraBe I

CTPYKTYPHOM COCTOSHIA Emmv&.ow I2HHHX DeTMOHOB M =moaovoa|
TIeHuit .

VccJiefioBaHNe MeXanu3va M3MeHeHUs oau«ua«wuoao cocros-
HES MHHepaJa B TeYeHne mnou ero "Ku3HM" NOSBOJIET NDU HCIONB-
30BaHUM COBPEMEHHHX nﬂgoos METOZOB HCCJIeNIOBAaHMI, oooamml
HO B KOMIUIGKCHOM MX COYETaHii, NOJYHaTh CBEJSHAA O TaKMX JLe—
TJAX 6T0 DBOJKIMEA, KOTOPHe He O M3BECTHH DaHee.

~ Hacrosmaa padoTa IOCB/lleHA M3yISHUO wEnagoganwo..

TO acmeKTa yOODANOYEH: X jasoBoro pacmaia B CTDPYKTypaX IpA-—
POJHHX IIMPOKCEHOB M IIOJIEBHX UNATOB 43 PAaVIIIHOi TeoJoTHIec—
KOil OGCTaHOBKM ¥ BH/BIGHUW IO OCOGEHHOCTM MX PealbHON CTPyK-
TYDH 3aJIOKGHHO! B HEX TeHETHIeCKOH mHopMaIyd.

lespo PagoTH ABAIOCH M3YYEHHE .ﬁogﬁonommooau ..n emuououo
pacnajia B peallbHHX CTPYKTyPaX BHCOKOKAJBIMEBHX X MaTHe3dalb-
HO-KeJIe3UCTHX MHPOKCEHOB ¥ HOJEBdX WIATOB U3 WEJOUHHX Gazans-
TOB MoHTOJIMK, mmso.ﬁnowmn cueHuTOB XMOHH U AYRHOTO H.Eueoe ~

Buit o@mwowmmum c nbszamwmuoz uosn_mgm METOJIOB Gwmaummou
CTPYKTyDHHIl aHANM3, UPOCBEWABAMIAA M AHATATHIECKAT AUeKTPOH~
HadA MAKPOCKOMUA, BJNEKTPOHHAA MUKDOCKOINAS BHCOKOTO wmwwasonam_.
MeTon MeccGayapa, METOX SJEKTPOHHOIO moESv .

1. J3ydeHHe OCOGGHHOCTel KATHOHHOTO Eoﬁﬁmwwmmm u fa-




30BOT'O pacmajia B CTPYKTYPax IHPOKCEHOB U3 WEJIOUHHX GasailbToB
MOHT'OJIAM ¥ JIYHHOI'O I'DyHTa, IOCTABIEGHHOTO AC"JyHa-24", meTo—-
Javy PEeHTT'eHOCTPYKTYDHOI'O aHaIU3a M SJIEKTPOHHO# MMPOKCKOIMK ;
BHABJIGHNE MEKDOHEONHOPOIHOCTell B M3YUeHHHX IMPOKCEHaX MeTO-
JaMi 3JeKTPOHHO# MUKDOCKOIAM «

2. Ompemenerne cremennm Si/Al ymopamodeHus B WEJOUHHX
OJIeBHX ImMaTaxX XuGAH ¥ MOHTOJME HA OCHOBE JAHHHX PEeHTT'eHO-
CTPYKTYPHOT'O 2HaIM3a.

3. BuABJNeHMe XapakTepa (a30BOTO paclalia I JIBORHMKOBAHMA
B QHOPTOKJ.a3aXx U3 mopon XuOMH ¥ KMIMMaHIRApO MEeTOJaMh DeHT—
T@HOBCKO#l MOHOKDUCTAJBHOU CBEMKM ¥ BHCOKOpaspemamile#f SJeKT-
POHHO# MHKDOCKOIIAHK «

<. JCIIONIB30BaHME IMOJYYEHHHX CTPYKTYDHHX XapPaKTEPUCTUK
ACCJIeOBaHHHX MUHEDaJOB JJIA pacyeTa (QI3MKO-XMMUYECKMX Iapa-—
MEeTpOB MHMHEpaJNoOCpa30BaHMA M MOCJSNYyHuero UX TpeoCpasoBaHms
B 3EMHHX M JIyHHHX IIOpOojax.

Havdgas HOBM3HA.

I. BHIOJNHEHO yTOYHEHNME OIMHHAIUATH KPUCTAIMYECKIX
CTPYKTYP NPHPOIHHX OOpasLOB IMPOKCEHOB M IIOJIeBHX IMTATOB, Ol-—
PelleJIeHa CTENeHb YHOPANOYEHWS B HAX OKTA®IPUYECKHX M TeTpasi-
DPUYECKAX KaTMOHOB.

.. R [IOJNy9eHH KADTHHH HPAMOTO W30CPAREHAA CTPYKTYPH OPTO-
SHCTATATA -METOZOM BHCOKOpaspemaiuelt 3JIeKTDPORHOR MIKDOCKOINN,
EHTepHpeTamdd KOTODHX BHABWIA Hajuue 30H I'MHBe-[[pecToHa.

3. KoMmiexcom MeTONOB M3yveH (a30BHE pacmal u ymopsmo-
YeHHUEe aTOMOB 5 u Fe B KIMHOOMPOKCEHaX, u.ooewwuo.mmﬁn AC "llyna-
24", moJydyeHHHe NapamMeTDH CTDYKTYP pacmala K CTelleHb ymops—
JIOYeHAA aTOMOB 5 # Fo MCIONB30BAHH JJIA YCTAHOBIGHAS TeMIe—
paTyp 3aKaJKi M CKOPOCTM OCTHBAHUA JIYHHHX IIOPOT.

4. MeTOIOM BHCOKOpaspemamue# 3JEKTPOHHON MIKPOCKOIMM
IOJIy96HH K&DTHHH IPAMOI'O M300pakeHMs CTPYKTYPH aHODPTOKJIasa,
QHAJA3 KOTODHX IIO3BOJUAI JATH OLIGHKY CKOPOCTH OCTIHBAaHNUA MOPOX.

[IpaxTAYecKan 3HAWMMOCTE DAGOTH.

I. Ilony4eHHHE CTPYKTYDHHO XaPaKTEpPUCTHKA H3YUCHHHX
MHHEDPaJIOB MCIOJB30BaHH A YCTAHOBIGHNA TEePMAYECKOll HCTOpHI
36MHHX U JIYHHHX IIOPOZL. .

© 2. [lonydenHHe (yHTaMeHTaIbHHE IaHHHEe O (a30BOM pacmaje .
B CTPYKTYPHOM COCTOSHMM NMMPOKCEHOB M IIOJIEBHX UIIATOB MOT'YT
OHTH MCHONB30BaHH B CIPABOYHHX M YYEOHHX IOCOGMAX, a Takxe
B LeJAX I'e0TepMOCapOMETDMU ¥ I'eOCIHMIOMETDAX IOPH aHaIu3e IOoCT

g

3

KpHCTa/UIA3alMOHHEX NpeBpalleHni B yKa3aHHHX IOPOJOOGPAasyuiX
MUHepaJlaX.

3. IlpemyioxeHa METOIMKA KOMILIGKCHOT'O H3Y4EHHS CTPYKTYDHHX
¥ TEKCTYPHHX OCOOEHHOCTEH BHCOKOKAJBIMOBHX ¥ MATHEe3MaJbHO-
KeJIE3UCTHX IMPOKCEHOB M UEJOYHHX IIOJIEBHX MMIATOB.

QaKTHYeCKUil MaTepyal. MATEDHAIOM YIS MCCJSIOBaHMi [mo-
CAYXm HOJeBHe COOpH B.Jl.KoBaneHko, (paifoH ByikaHa [laBapHH-
llapam, Morrosus), B.E.Bopyukoro u 3.B.lmoxoBoit (Xu6mHH), a
TaKke JYHHH# TDYHT M3 Hopa KpusHCOB,. JOCTaBIGHHHE AC"IyHa-24"

Ampodaiys padoTH. PesysabTaTH MCCASNOBaHUA IOKISIHBANACD
Ha III-em Copemasuu mo Tumomopimusmy (Mocksa, I983), Ha X-oM
BCecowsHOM cOBeWaHuu 0 PEHTTeHOTpadii MEHEDPAJBHOTO CHPhS
(Téwmcu, I986), Ha TOIMYHHX ceccusX BMO B I985-I988 Tr.

OCHOBHHE IIOJIOXSHHA [MCCEPTALMA OMyCIMKOBAHH B LBANIATH
neYaTHHX padoTax. :

QdneM padoTH. JEccepTauysa COCTOMT M3 BBOJIOHHT, WECTH
TyiaB #H BHBOJIOB, COTEPXUT 9 CTDaHML MamMAOIMCHOTO TEKcTa,

30 Tadmul, 27 DUCYHKOB, 26 SJIGKTPOHHOMHAKDOCKONAYECKIX
CHUMKOB I /78 HauMEROBAHW JIATEPaTyDH.

OCHOBHHE 3AIVIAEMWE ITONOKEHVA

I. B pesyibraTe yTOYHEHHA KDHCTALINYECKOR CTPYKTYDH
OPTO®HCTATATA M3 HOLYJA B WMEJOUHHX GasalbTax MOHTOJHMR .woamu
HOBJIGHA BHCOKAd CTENEH® YIOPAINOYEHHSA aTOMOB gw u Fe mo mosm-
muaM MI # M, ymeHbmalulascs IPH IPOKANMBAHWL MAHEpaia. Mc-
DOJNIb30BAHKE BHCOKOpaspelmamuedl 3JeKTPOHHON MUKDOCKOIMYM BHSBMIO
B OPTOSHCTATHTE MUKPOHEOIHODPOIHOCTZ, HpeICTaBIAlmue coCoit
veTacTaCuibHHe (asH, uMeHyemHe 30Hamu TmHBe-IIpecTOHA.

_ 2. B pesyipTrare yTOYHEHNA KPUCTALIMYECKAX CTPYKTYD aB-
THTOB M3 PAasHHX MEIaKpPMCTOB B LIEJOYHHX Gasanbrax MOHTOJMM
JCTaHOBJIEHA pasjiM4yHad CTeHNeHb YIOPAKOUYEHHA aTOMOB Mg m Fe 1o
mosuiuam MI m M2, oGHapy®eHO "pacmemnesue" mozmmm M2 ¢ BH-
TIeserneM HOBof mosmumz Mel.

- Tlony4eHH HOBHE NaHHHE O (Jas0OBOM paclafie M YHOPAKOYe—
HAE OKTA®MpPUIECKMX KATUOHOB B JIYHHHX KJMHONMPOKCEHAX, aHAJM3
KOTODHX IIO3BOJAI CHEJaTh BHBOZH O TOPMAYECKOH MCTODHM mOC—
JIOIHNX .

3. B pesysabTaTe YTOYHEHUA IATH KDHCTALITISCKUX CTPYK-
TYP WEJOUHHX  IIONIeBHX WNATOB XuO@WH ¥ MOHT'OJME ompemesieHa



CTeNeHb ymopANOYeHUs aTOMOB KDeMHWs M AJIKMAHMA IO TeTpasiph-
YECKMM IOBHIMAM CTPYKTYD. :

4, JcmoJb30BaHMe BHCOKOpaapemaiuei 3JeKTPOHHOHR MAKDPO-
CKOIMM BU3YaJM3MPOBAIO CTPYKTYDH pacmajiia ¥ MAKPOIBOUHMKOBAHUA
B QHOPTOKJIAa3e M3 XuOMH, IO KOTOPHM yCTaHOBJEHH XapakTep (aso-—
BOTO pacuafia ¥ MAKPOIBORHMKOBAHUSA.

PadoTa BHIOJHEHa B JaGopaTOpui DPEHTT'eHOCTDPYKTYPHOT'O
aHaJM3a, BO3TJIABIAeMO# WieH.-Kopp.AH CCCP I'.B.Foxuem B I978-
1988 rT. MmOX PYKOBOACTBOM JOKTOpa I'.—M.Hayk H.l.OpraHoBoi u
KaHmauaTa T.-M.Hayk B.E.BOpyLKoro, KOTOPHM aBTOpP BHpaXaer
HCKPEHHIF U TVIYGOKYO IPU3HATENBHOCTD.

JImccepraHT GJaarojapeH HOKTOPY I.~M.Hayk A.ll.TOpuKoBy u

COTDYMHUKAN JIaG0pPATOPUHA BJIEKTPOHHOY MAKDOCKOIMM 38 HPOBeIEHHE ol

COBMECTHHX MCCJIeNOBAHME JIYHHHX MHMPOKCEHOB, KAHIMIATY $.-M.

Hayk H.Ji.3axapoBy (MKAH CCCP), mpeIOCT&BUBLEMY CHUMKM BHCO-

KOTO paspemeHdd Ha 3JIGKTPOHHOM MMKPOCKONIE IJIA OPTOSHCTATHTA

M aHOpTOKJNAa3a, COTPYAHAKAM KadeIDH KpUCTaIOrpaguu Ieosoru- |
yeckoro Qaryaprera IV Kapmumaram I'.-M.Hayk M.A.CEMOHOBY,
BE.J.BenokoneBoit, H.A.AMHOBO#, 0.3.AKy00BAY 38 IPEJOCTaBICHHYI
BO3BMOXHOCTH CHEeMKHA OCpasLOB Ha aBTOIMPPaKTOMeTPe M IPOBeIeHNM
pacueToB Ha 3Bil. ABTOD GJArOJADAT TaKXe KAHIMIATOB I'.—M.HAyK
U.dJlanyTuay 1 A.J.[emuHa 3a BHIOJHEHME MUKPO3OHIOBHX AaHaJM-
30B.

Ocolyn GlarofapHOCTh aBTOP aipecyeT HOKTOPY I'.—M.HAYK
H.}l.0OpraHoBoii 3a NMOCTOAHHOe BHAMaHME, LEHHHE COBOTH ¥ IWIOMO-
TBOPHOE OGCYRIEHVWE De3yJbTaTOB IPOBEIEHHHX UCCJEJOBAHMUH.

THABA I

CuCTeMATU3NPYOTCA JMTEePATyPHHE IaHHHe 00 YNOPANOYeHUH
¥ pacuafe B CTPYKTypax NOPOJ00Cpa3ylmaX NUPOKCEHOB, H3JIOXeHH
METOJH MCCJeNOBAHMA YKA32aHHHX SBISHHH.

Xopomo m3yyeH mpouecc $asoBor'o pacnasia MUPOKCEHOB C COC—
TaBaMul, 3aKIOYCHHHMA B IpeliesiaX TPANeIli SHCTATHT-IHONCKTI~
TelleH0epTUT-PePPOCKINT . [JiA MMPOKCEHOB yKa3aHHOT'O cocTaBa
CcymecTBYeT OJHa BHCOKOTeMIepaTypHad MOIuMuKAIMs ¢ OpPOCTpaH-
CTBeHHO# Trpymmoii C</c, HONycKaomas IOJHOE PACTBOPEHHE BCEX
KOMIIOHERTOB. C IOHMXeHHeM TeMIepaTypH (KpUCTaLM3aldsa U3 Mar-
MH IIPOMCXOIMUT IIpX 1200°C ¥ HuKe) GONBIMHCTBO COCTABOB BHYTDU {
Tpamnelyy IpeTepneBalT paciall Ha aBlMT ¥ BHCOKOTEMIeDATYDHHit
OMROHAT C TO# Xe HPOCTPAHCTBEHHOU I'pymmoil cuMMeTphu. C Iajib— 2

HellM ‘OHWKEHUEM TeMIepaTypH CHMMeTDMSA MOUKOHUTA IIOHUKAETCH
Zo P21/c. Temmeparypa (asoBoro pacmala ¥ HHBEDOH: nN\n.io il
IMXOHATA 3aBHCAT OT cocTaBa. KpucTaslorpafudyeckuii KOHTPOJB
HaJ mnpoueccamu mugdy3un, obecleuuBaliiMA Dpas3leJeHde aTOMOB
liq # ¥e n IPUBOTAT K BHISJIGHMW HOBO# (a3H mo miockocT: (00I)
wir (I00), mpudem mepBad OPMEHTHPOBKA BCTpeYaeTCA vame. IIpH
IpeBpalleHuy IMKOHATA, ©CAM CKOPDOCTH OXJAMIEHH: BeJHKa, odpa-.
3yOTCA aHTH(a3HHE NOMEHH, Da3MepH KOTOPDHX MOT'YT OHTBH DasJMy-—
HHME. Boabmo# pasmep IOMEHOB COOTBETCTBYOT MELJIGHHOMY OXJax—
IeHMD, MaJHil — GHCTPOMy. MeXaHm3wm pocTa {a3H IpH pacnaje -
POKCEHOB 3aBMCUT OT CKODOCTH OCTHBAHAA M OT COCTaBa. HoBas
(aza MOKST ‘BHUGJETHCH IO CIMHOJAABHOMY MEXAHA3MY C MOCJELYl—
muv "orpyGieHuen", 3apORIATECA I'OMOT'@HHO WM I'€TEDOI'®HHO C
NOCJeAYyIAM YKPYNHeHueM. MopQoJIOTEA BHOEJNEHUH, HawIydumyv 00—
pasoM HccJenyeMas MEeTOJAaMi 2JIeKTDPOHHO# MIKDOCKOIMM HE BCer-
a MO3BOJAET ONPENeJUTH I PBOHAYANBHHI MEXaHU3M IOSBISHAA
Hopo#t (asH. PasmepH Jawmeseit pacmaja miam "macurad" pacmajia,
T.e. CymMvMapHas TOJIMHA aBTMTOBHX M MMROHMTOBHX JiameJie#l MOxeT
CAyXuTh T'eOCIMIOMETDPOM C y4YeTOM JaHHHX O cocTaBe (as.

B cayvuae IBYyX(ba3HOTO paslesieHusa IO OJHOMY KPHACTaJLIO-
TpafdecKoMy 3aKoHy (YacTo B Ipefesiax OIHOI'O 3epHa MOTYT CO-
CymecTBOBaTh BHAeJeHus mo (00I) um (I00), HO IEpBHE NOMUHEDY-
OT) X g JOCTATOYHO HEHADYNEHHHX OGBOMOB WMOKHO YTOUHATDH
CTDYKTYPH KaXIOTO U3 KOMIOHEHTOB, KOTODHE BeIyT celg IO OTHO-
MeHMD K IajlaiieMy IOy4YKy KAk IBa HE3ABACHMHX KPUCTAIA) .

AToMH g@ ¥z Fe 3aHEMAT B IMPOKCEHaX [Be KpUCTaJuIorpaju-
decrkne mosummy MI ¥ k. CTeneHb YHOPANOYEHAS aTOMOB IO 3STHUM
nosmmam (aToms Fe CTPeMATCA 3aHATH MOSMIMD MZ) 38BHCHT OT
TeMIepaTypPH 3aKAJKA: YeM BHIE TeMIepaTypa 3aKajKd, TeM MeHb—-
me CTeleHb YIOPANOYEHMA.

IlponieccH YHOPANOYEHNd M paclafia B IMPOKCEHAX H3YYaich
B GOJBIMHCTBE CBOEM 3apyCeXHHMU ¥ HEKOTODHMA COBETCKUMU MC—
crenosatenavn: "Py20 Xenes" (1982), JL.I.Hautana (I983),
H.P.Xucusa (I978), H.W.Opranoma (1983, I984) u mp.

TIABA II

[IpuBOZATCA Pe3yJbTaTH yTOUHEHMA KDPUCTAUIMYECKUX CTPYK-—
TYyP OPTOHCTATUTOB X @BITUTOB U3 WEJOUYHHX (asajbTOB MOHIOJIMM

M HCCJeNOBaHMA XapakTepa HEOTHOPOJHOCTed, QAKCHDYeMHX B HUX. -






