NEPEOTJO)XEHUE 30JI0TA H KBAPUA NPU NMPOLLECCAX
dOPMHUPOBAHHYA 30JO0TOPYAHDbBIX MECTOPOXXIEHHH
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IIpobaeMa conpsiZKeHHOCTH TUAPOTEPMAJILHOrO pYyJL006pasoBaHHs ¢ Me-
TaMOpP(OTeHHbLIMH SABJEHUSIMH y>Ke ZaBHO IPHUBJICKaeT BHHMAaHHE IeOJIOrOB.
.OHa paccmarpuBajach B pasHblX aclekrax, HO IVIaBHHIM o0pa3oM B CBA3k
C BOTPOCaMH MeTaMOp(H3Ma NOPOJ H ero poJH B JOKAJH3ALHH ODYIEHEeHHs],
OKOJIOPYAHBIX U3MEHEHHI TOpOJ, NPEeHMMYUIECTBEHHO MOPYAHLIX, H NOCTPYI-
Horo Meramop¢pusma. CuHpylLHble MeTaMOpQOreHHbie SBJIEHHS, CKa3blBalo-
1Kecss Ha OCOBEHHOCTSIX CaMHUX DYAHBIX O0PAa30BAHH#, TO CYIIECTBY BhbINa-
dajdd U3 TOJA 3PeHHus HccJenoBartesnell. YHNOMHHAHUSA O BO3MOXKHOCTH HX
PA3BUTHA BCTpPeYaroTcs B OTAeabHbIX pa6orax [10, 8], HO mpu3HaKW HX He
aHaJH3UPYIOTCA.:

Martepuannsl Hamux HabGJIOJeHHH HAa PA3JHYHBIX 30JOTOPYAHHIX MECTO-
poxaenusx CoBerckoro Coio3a NO3BCAAIT YTBEPXKIATb, UTO «BHYTPHPYA-~
HEic» INpeo0pa30BaHUA MHHEpPAa/bHBIX arperaToB pPa3BHBAJHCHL IIHPOKO, B
PA3HBIX TEOJIOTHUECKHX YCJIOBHSIX, MpHOOpeTasi IpH 3TOM 4ePTH OnNpejeseH-
HBIX pasauuuil. OHH BO3HUKAJH KaK CJAeJCTBHe CYLIeCTBOBAHHS HepaBHO-
BECHBIX CHCTEM: PacTBOpPbl — MHHepaJbHble arperartbl, OcOGEHHO B HauaJe
KaXJaoH HOBOH craauu pyRooGpasoBanusi [6]. Mx BhipaxenHem cayxKar
npusHaku AedopManyy, nepeKpucTalan3alit, pacTBOPEHHsS U HEPeoTIoXKe-
HUST MHHEpaJoB, MX MeTacoMaTHuyeckoro 3ameumennsa. He crasa sapgauei
XaPaKTepU30BaTh BCe 3ITH IeTePOreHHblE SIBJEHHS, OCTAHOBUMCS JHIIb Ha
TOH HMX YacTH, KOTOpas OTHOCUTCS K HHTEPMHHEpPaJH3alNHOHHBIM IIpeobpa-
30BAHMSIM arperaTos KUJbHOTO KBaplia M CaMODOJHOrO 30J0Ta.

PynoHocHbIfI KBapll BO BCeX 30/0TOPYAHBIX MECTODOXKIEHHSIX HeECer
caeapt 6GoJiee HJIH MeHEe CHJbHBIX, HepPeliKO MHOIOKPATHbIX H3MeHeHHH
cTpykTyp arperatoB. Cpeiu HHX He Bcerfla Jerko pacmnosHate mnpeo0pa-
30BaHHA, BO3HUKABIUME [0 3aBeplleHHd pyAHOro npouecca. HaubGonee
OTYCTAMBO INPOSIBJAEHbI NPH3HAKM BHYTPHPYIBBIX JAHHAMHYECKHX BO3JEHCT-
BHH, IIOCKOJILKY K BO3HHKAIOIUM IIPH 5TOM 30HaM TPEIIMHOBATOCTH B XKHJb-
HOM KBapile IPHYpOUEHH MPOsIBIeHHS Gojee NO3AHEH CyJbQUAHOH MHHe-
pasMsanui. dta OCOGEHHOCTh 3aMeuyeHa yXkKe HaBHO H OmMMCaHa MHOTMMH
HceJe10BaTeIIMH.

Ha npumepax pyaseix noneirt EHucefickoro kpsxka, 3anagHoro Y3sbe-
KHCTAHA ¥ HEKOTOPHIX APYTHX YIaJioch NOKAa3aTh, YTO HA pacnpelneneHye
m03AHe# CcyJAbGHAHON U 30J0TOH MHHEpaJIH3alHH BJMAIOT TAKXKe HEOIHO-
POJIHO NPOSIBJIEHHLIE NJAaCTHYECKHe Je(OopMalMH KBaplla, YTO CBHIETENb-
cTByer 06 MX HHTepMHHepanu3anWoHHOM pasButuu [5, 1]. THogobubie coot-
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HOIIEHHA XapaKTepHBbl ~ JJasi MeCTOPOXKASHHH (GOpMaLUd OTHOCHTENABHO.
GoJbIIHX FIyOHH. B MeCTOpOXKASHUSAX, QOPMHPOBABINHXCA HA MalbiX IJy-
OHHaX, MPOSBJCHO JHHIb HHTePMHHEpPAaJ/JH3allMOHHOE pacTpPecKHBaHHE KBap-
LEBBHIX arperaros, JC3HHTCTPALHS 3€PeH, JOKalbHOe Apobaenne.

Pasputue aedopmanuii, 0COGEHHO pPAaCTPECKHUBAHHSA, BCIOAY COIPOBOXK-
nadoch nepeoTioxkeHHem kBapua. [lpu Maapix Macmrabax 3THX SABJECHHII
NPOUCXOAHJIO TOJNbKO 3a/1€UMBAHHE TOHKHX TPEILHH B KBapIIEBHIX arperarax.
Hccnepopanus I'. I'. Jlemmaeiina [2] mokasanau, uTto TaKoe 3aJeddBaHHe
OCVIIEeCTBIMIOCH NyTeM ACHAPHTHOH KPHCTAMJIH3aUHH KBapua, NpUBOAHBHLIEH
K KalCIJHPOBAHHUIO B HeM OOGMJBHBIX Ta30BO->KMAKUX BKJIKueHui. Hepenxo
3aJicUCHHbIC TpPELIHHKH MOXHO BHJETb B LIHQAaX TOJAbKO IO IEHOYKaM
TAKHX BKJIOUEHHH, TAK KaK OpPHEHTHPOBKa 3epen HOBOOODPA30BAHHOTO KBap-
113 TIOJIHOCTbIO OJIMHAKOBA C OPHEHTHPOBKOW BMELIAIOUIETO KBAPUEBOro 3€p-
Ha, XapaKTepHOH 4YepTOil HHTEDPMHHEPA/IH3AUHOHHDIX 3a/1e4YCHHBIX TPELIHHOK,
OTJIHUAIOHIEN HX OT CXOAHOH HOCTPYAHOHN TPEUIMHOBATOCTH, SIBJASETCH H3MECH-
UUBOCTb MOUIHOCTEH H CTPOCHUA HOBOOOPA30BAHHLIX ITPOXKUIKOB. Habuio-
LAICTCs [epPeXOAbl OT KANMJISPHBIX TPELIMHOK, (HKCHPYEMBbIX, KaK YKasbi-
B&JOCh BblILe, I[€MOYKAMH BTOPUYHBIX Ta30BO-:KHAKHMX BKJIIOUEHHH, K
NpOKUJIAKAM MomHoctblo g0 0,1—1,0 MM, B KOTOpPBIX KBapll COXpaHser
DPHEHTHPOBKY KPHCTAJLIA-«XO35IHHA», HO Pe3Ko 0o0elHeH TIa30BO-KHAKHMH
BKJIOUeHHAMH. DTH 06pa3oBaHus, OOBIUHO HA3blBaeMble <IICEBJOKHJIKAMHY,
MpK YBEJUYEHWW UIMPHHB TPELWMHKH MpHoOpeTaiotT HedcHorpebeHuaTtoe
cTpoeHMe (puc. 1) M 3aTeM NepeXOAAT B THIHYHbIC rpeOeHyaTbie NPOXKIIKIL,
3aMeuaeMble H MaKPOCKONHYECKH.

Cesi3b HOBOOOpa30BaHUN KBapUa C SBJCHHAMM DPaCTBOPEHHA U Iiepe-
OTJOXKEHUsT BellecTBa GoJiee PAHHMX KBaplUEeBbIX arperatoB JA0Ka3biBaeTcs
CJAEAYIOIUMHE AaHHbiMU. He TOMBKO MCEBROKUIKH, HO H MPOXKHUAKHU TpebeH-
YaTOro KBaplla pasBHTbLI B MHpeAesax yuacTKOB Je(pOpPMHUPOBAHHBIX TeJ PaH-
Hero Kpaplla M HCUE3A0T B YA2JeHHH OT HHX. B page MecTopoKIeHHI
3adaiikanabsa, Ennucelickoro Kpsizka, YpaJsaa 3aMeyeHo, UTo B TaKHX y4acTKax
TPRIUUHDI, CEKYLHE PAHHHI KBAPL, HECYT CJeAbl pa3belaHHsA CTAHOK, BILIOTh
0 06pa30BaHUs IEJEBUAHBIX KaBepH. [IpociexupaloTcsl pasaHyuHbie cTalul
OOCJAENYIONied pereHepaluy CKOJIOB PAHHUX 3epeH KBapla U 06pa3oBaHHf
Ha HHX JIPy30BBLIX KOPOK IIepeoTyioKeHHOro ksapua (puc. 1, 6). Anasoruu-
HblC KOPKH 006pa3yloTcsi B HEMPAaBHJBHBIX IIYCTOTaX, Ha MeCTe BBILICJAOUYECH-
HbIX OOJOMKOB CHJHKAaTHBIX TODOJ, [I€MEHTHPOBABLIMXCA arperatamu
paHHETO KBapua H pachoJOKeHHbIX Ha NyTAX UHPKYJASALHH NO3JAHHX PacTBO-
pos. QueBHIHO, AesIT€/JBHOCTD TAKHX PAacTBOPOB Oblila AOCTAaTOUHO aKTHBHOM.

ITpuBefeHHbIE NAHHbIC HE UCKJIIOUAIOT BO3MOXKHOCTH 06pa3oBaHHs YacTH
TpeGEHUYaTOr0 KBaplia 3a CYeT HOBOro IIPHBHOCAa DPacTBOPaMu KpeMHeseMa,
B TOM YHCJe BBIIEJOUEHHOTO U3 OoJsiee IMyOOKO pacnooXKeHHBIX KBapPLEBHIX
Tes U 6oraThiX KBapileM 1mopoh. BepoaTHo, paccMaTpHBaeMbie ABJEHHA OblJH
COMPSAXKEHHbBIMH H POJb KaKAOrO H3 HHUX MOIJIA MEHATHCS B Pa3JHYHBIX |
YCJAOBUSX.

O BHYTPUPYAHOM pPAa3BHTHU NEPEOTNOXKEHUS KBAapla [OBOPAT CJELyIO-
wHe GakTh: a) ¢ XKUIKAMH IEePEOTIOKEHHOr0 rpebeHuaToro Kpapua Hepe-
KO ACCOUMHUPYIOT Cy/ib(HIB, BXOAsllHe B MO3JHME MHHepaJbHble Mapare-
He3UChl; 6) ¢ yJacTKaMHM MX PaclpOCTPAHEHHs CBSA3aHbI NOBbIIEHHBIE KOH-
LEHTPALHN HE TOJIBKO CYJAb(HAOB, HO H 30JI0Ta; NPOKHJIKH IpebeHYaToro
KBapla BO MHOTHX MECTOPOXKAEHHHX ABJAITCA OIHHM H3 NMPH3HAKOB IO-
BBILIEHHON 30JOTOHOCHOCTU PYNOHOCHBIX YYaCTKOB; €CTh OCHOBAHHE OTHOCHTD
K NOAOGHLIM [IPU3HAKAM H HHTEHCHBHOE DA3BHTHE MNCEBAOXKHJIOK B TpPelu-
HOBAaTOM paHHEM KBaple; B) B OTAEJBbHBIX CAYUadaxX HaOMIONAIOTCA TEKCTYPHI
MHOTOKPATHBIX IlepeceyeHuit OJHHX IPOXHUJIKOB IEPEeOTNOXKEHHOro KBapla
ADYTHMH, & TaKXKe MXHJIKaMH KapGOHATHOTO H CyJb(pHAHO-KapO6OHATHOIO
cocraBa. Taxue TeKcTypwsl O6BIYHO PAaCCMaTPHBAIOTCA KaK MOKAa3aTelll MHO-
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Puc. 1. IlepeoTsioxKeHHBI KBapy B 30JOTOKBapUEBBIX KHJIAX
Enuceiickoro xpsixa: a) HescHorpeGeHUaThle NMPOXKWIKH B CHJIBHO
#eQOPMHPOBAHHOM paHHeM KBaplle: nposp. Mg, HHK. X, yBel.
6 6) Apys3oBEle KOPKH Ha CTeHKAaX NYCTOT BblUlelaudBaHHs B
KkBapuesoil xkuje, ®oroobpasmpl, ypen. 6

'TOCTaHHHOCTH PYAOOT/IOXKEHHS, HO, YUUTHIBAA NPHBEACHHbIE Bhille JaHHbIE,
OHH CKOpee MOIYT CYHTATbCAd NPH3HAKAMH HEOAHOKPATHOrO MEepeoTioxe-
HUSI MHHEPAJIbHOI'0 BeIleCTBA.

B MecropoxaeHuAX, (GOPMHPOBABLIMXCS B Pa3HbIX YCJOBHAX, IEpeoT-
J0KEeHHe KBapla NpPOSIBJACHO HEOJHHAKOBO. B PyAHBIX MOAAX, OTHOCALIHXCS
K ¢dopmauuu Gosplunx rayoun (pafioHn Enuncefickoro kpsika u Ap.), pac-
TPGCTPaHEHbl B OCHOBHOM ICEBIOXKHJKH Y OoJiee DellKHe TOHKHE HESICHO-
Tpe6eHYaThie MPOXKHJAKY, JUIUb MeCTaMH IpHOOpeTamollHe HeTKoe rpebeH-
yaroe CTpoeHHe. B MecropoxieHHsX, 0Opa30BaHHHIX B YCJIOBHAX CPEAHHX
ray6un (Kaouesckoe u lapacyrckoe B 3abafikanbe, JleGenunoe Ha Aapa-
He W Jp.), pe3Ko YBeJHUHMBAeTCA DPOJb rpeGquaTblx BbLIENIEHU] KBapla,
BO3paCTaeT MOILHOCTb €ro NPOXKHJIKOB, XapaKTepHOe 3HaueHHe NpHOGperaer
JIpy30Bble TOJIOCTH. ITDOAYKTH NepeoTIONKEHHS H OTJIOXKEHHS H3 HOBBIX
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NOpPUHHA pacTBOPOB 3/AeCh TPYAHO Da3jM4YUMEBL B «3MHTepMa/ibHBIX» MeCTOo-
PO IEHHAX IIHPOKO pa3BHThbl THNHYHBIE MeJiKHe rpebeHuaTbie NPOXKHIKH
TIEPeOTJIOKEHHS], CeKYyUlHe I0JocYaThie MeTaKOIOHWIAHbIE 30HbI pPaHHEro
KBaplla H Hcue3dawliliue 32 uX npefenaMu. Hapany ¢ arum o6HapyxuBaiorco
NATHOOOpasHble H OPHIHHAJbHBIE OKPYTJibie 000CO0/eHHsT MeJKO3ePHHCTOro
H HeAcHOrpeGeHUATOro KBapla, ¢ KOTODBIM MeCTaMH acCOLUMHpPYeTcs Tepe-
oTJ0KeHHoe 301070, O6pa3oBaHne TaKux 060co0aeHH MOXET GbITh 0OBAC-
HEHO Ha 'OCHOBe TMPeACTaBJeHHH 06 0COBeHHOCTSX JOKAaJbHBIX YYacTKOB
«[[POMAYHBAHHMA» B KAaNHJJISPHO-NOPHCTHIX Cpelax; chellMajbHble HCCIeN0-
BaHHS NOKAa3aJH, YTO TAaKUE YJAaCTKH CTPeMATCA NMpHoOpeTaTh ChepHUecKyIo
{opMy M YTO B HHX Pa3BHBAETCS WHTEHCHBHOE pacTPecKHBaHMe, JNHCIIEpPrH-
poBaHMe H IepeoTJIoKeHHe MHHepalbHOro BelllecTBa [9].

Ha6aoaasimiecs B pasHOTHHHBIX MECTOPOXKJIEHHAX NPH3HAKH NPHYpPO-
YEHHOCTH NEPHOJOB MAaKCAMAJIbHOIO INePEOTJIONKEeHHs KBapua K Hauany
KPYIHBEIX CTafuil pyNo0GPa3OBAaHUA MOCKYKHIH OCHOBAHHEM /st BbIBOAA O
IHKJIHYHOM Pa3BHTHH MHOTOCTAAMHHOTO PYAHOro mpouecca |6}

Ocob6rifi HHTEpec HpeJCcTaBaseT BONPOC 00 3HIOTEHHOM IepPeqQTIOXKeHH
30J10T& H ero BO3MOXKHOM BJHMSAHHH Ha JIOKAaJH3aUHIO 6orathix pyid. Baxho
BLISICHUTb OTHOIIEHHE K 3TOMY SIBJEHHIO Da3HOBPEMEHHBLIX BBIACJCHHH 30-
aota.

ITo mMHeHHI0 GoJbIUMHCTBA HcCIefOBaTeneli U B HUX uMciae aBTopa [4],
B 30JIOTOPYAHBIX MECTOPOKAEHHAX OOBIYHC MPHCYTCTBYIOT [Be TJaBHble TI¢-
HepaUHH 30J10Ta, IepBas U3 KOTOPBIX 00pasyeT TOHKOAHMCIEPCHYIO BKpan- -
JAeHHOCTb B CyabdHAax paHHel acconuauuyd, a Bropas — B BuAe OoJec
KPYIHDLIX BLIIGJIEHHI — COMPOBOXKAAET MO3JHIOI0 CY/Ib(QUAHYI0 acCOLHaIHIO.
Licte ocHOBaHMe cuMTaTrb, YTO PACTBOPEHHUIO H MEPEOTVIONKEHHIO MOABEPTa-
Jgucb ofe reHepanud 3ogora. IIpH3HAKH pasBUTHS NPOLleccCB Neperpymmi-
POBKH Pa3HOBPEMEHHbLIX BBIICJECHUH 30710Ta pasIHyuHbI.

IIpsimble HccnenoBaHusi MOPQOJOTHH U paclpeneseHHs] PAHHEr0 TOHKO-
JAUCIIEPCHOrO 30JI0Ta, BO3MOXKHBlE TOJIbKO [PH IOMOLUM 3/JCKTPOHHOLO Mi-
KPOCKOMa, HAXOJATCS B HAYaJbHOM CTaAMH; HO Jake OrpaHHYEHHBIC
MaTepHaJbl MOKA3bIBAIOT, YTO Hapsilly ¢ PaBHOMEPHO paccpelOTOUEHHBIMH
VIBTPAMEJNKHMH YaCTHLAMHU 30J0Ta HAGJIOAAI0TCH HX TPYIIIBL, TATOTEIOUIHC
K TpPeLHHKaM, CeKylldM 3epHa MHHepaJoB. HepaBHoMepHOCTb pacHpepe-
JIEHHSI TOHKOTO 30J10Ta B CyJb(HAaX, INPH MNOBBILIEHHBIX €ro COAEepKaHUSIX
B TPEIUMHOBATBHIX YUACTKAaxX OOGH2PYKHUBAETCS TaKyKe HYTEM aHalu3a MOHO-
MHIlepaJbHbIX 1po6. Tlpu MHTEpmperanuu TAKHX COOTHOMIEHUH HEJAb3sT HE
VUHTLIBATH TOTO, YTO HE BCe AHUCIEPCHOE 30J0TCO OTHOCHTCSI K paHHEH rene-
palMu M 4YTO TMO3IHHE BBIJEJAEHHSI B ONPECACTICHHBIX YCAOBHAX MOTYT OBITh
IpeacTaBJeHbl CYOMHKPOCKONHYECKHMH HEPABHOMEPHO pacHpejeseHHBIMH
yactaMmu. [lpeanonararts , UHTEPMHHEPANHU3ALHOHHYIO IIEPErPYNIHPOBKY
TOHKOJHCIEPCHOTO 30JI0Ta MO3BOJSIIOT . cjaefyoniHe AaHHele, CrnocoGHOCTb
30d0Ta K IU(Py3HH B TBEPABIX KPUCTAJJIHYECKHX TeJax H B PacTBopax,
3aTGAHSIONINX KAlUMLISPHbIE TPEellHHKH, NOKa3zaHa 3KcmepHUMeHTanabHo [11,
12]. Xopowo u3BectHa Takxke OTHOCHTE/IbHAS JIETKOCTb PACTBOPEHHS YJbT-
paMesIKHX uacTHIl 30J10Ta HOJ, BO3AeHCTBHEM IeJOUHBIX pacTBopoB. B cBere
THX JIAHHBIX DPa3BHTHE TNPOLECCOE NEPEOTAOKEEHsA 30J10Ta B NPHPOIHBIX
VCACBUSIX, NPH MEHSAININXCS TEeMMOepaTtypax MU [JaBJeHUH W HM3MEHUHBOM
pEXHMe KHCJIOTHOCTU-LIEJOUHOCTH, TPEACTABJ/ISLETCsl. Goee YeM BEPOSITHBIM.
Y6eauresbHble 10Ka3aTeNbCTBA TEPEOTNOKEHHs 30J10Ta YIaJ0Ch HNONYYUTD
pY H3YUEHHH 30J0THIX PYA Baueiickoro paiiona 3abaikanbs. 34ecCh XKHUAKH
HEePeOTI0KEHHOro rpefeHYaToro KBaplia MeCTaMil IepeceKaloT CKOMJIEeHHs
PAHHEro TOHKOJHCIIEPCHOr'O 30J10Td, 060ramiasch npu 3T0M 6oJiee KPYNHLIM
30JI0TOM; [OCJe[Hee HCYe3aeT B YAAJeHHH OT YYaCTKOB MNepeceueHHs
(piac. 2). Ilo-suanMomy, YKpynHeHHe 30JI0ThIX YacCTHI[, IpeAnojiaraBuieecs
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KaK CJAeACTBHe MOCTPYRHOro MeraMopdusma [3], xapaxkrepuayer # HHTEp-
MHHepaJH3alHOHHbIe Ipeo06pa3soBaHHA PYAHOIO BELLECTBaA.

KocBeHHEIM 70Ka3aTeJbCTBOM TIPEATNOJOKEHHS O CyIHECTBeHHOH ponun
paccMaTpUBAaeMBIX ABJEHHH CAYXKUT 3aBHCHMOCTb Pa3sBHTHS MO3IHHX BblIe-
JeHHH 30/0Ta OT MNOJIOKEHHS] YUACTKOB KOHIEHTPalHH PaHHHX 30JI0TOHOC-
HBIX cyabpunoB. Kak orMmeuanoch paHee [7], no3aHHe MuHepa/bHble mapa-
reEe3ucbl 6OraThl 30JI0TOM TOJBLKO TaM, TAe OHH NPOCTPAHCTBEHHO CBA3AHHI
C BblAeJEHHSIMH CyAb(dHAOB paHHeH accouuanvH. Takue COOTHOILEHHS OTMe-
YaJHCh B MecTopoxaeHHAX Enuceiickoro kpsixka, KiioueBckoro pyaHOFo
noJjst B 3abaiikanbe U Ap. PacueTrl mokaseiBaloT, YTO MpOCTas NMeperpyimnu-
POBKa paHHEro TOHKOJHCHEePCHOTO 30J0Ta B cyabHIaX MOrja co3laTh pes-
KO TIOBBHIIIEHHBbIE KOHIEHTPAIUY 30J10Ta BO MHOIHX JOKAJbHBIX Yy4acTKax.
ITocnaennne 0oBBIYHO HMEHOT 3HAUYUTAMBHO MEHbIIME Da3Mephl, ueM pa3Mephl
30H pasBUTHS paHHCH 30JI0TOHOCHOH CyAbQUIHOH accouHauud. B apyrux
CIy4asix BeJUYHHBI COJEpPXKAHHA OKa3blBAIOTCSI HeCcOpa3MepHLIMH, H €eCThb
OCHOBaHHUA JAOMYCKaTh MO3[HHH NPUBHOC 30J10Ta pactsopaMu. B atHxX ycio-
BH$X TNEPEOTJOXKeHHe 30JI0Ta, KaK U KBaplla, BEPOSATHO, COIPOBOXKAAJIO
AeAATeNbHOCTh HOBBIX TMOPUWH PACTBOPOB, B yUacTKax, IJe TAKHe PACTBOPHI
ObIJIH HEAOCHILLEHB! 30JI0TOM.

Ecnu o meperpynnupoBke
TOHKOZHCIIEDCHOTO  paHHero
30J10T@ MOXKHO CYAHTb B OC-
HOBHOM IO KOCBEHHBIM TIpH-
3HAKaM, TO pacTBOpPEHHE H
nepeoT0KeHHe nosnHero 6o-
Jiee KPyHMHOTO 30410Ta NOKAa3kbl-
BAIOTCS [AaHHbBIMH Henocpen-
CTBeHHbIX HaOawopenuil. Ha
NOBEPXHOCTH 30JI0THH (M3 Me-
cropoxaeHuit lleHTpaspHOro
Anpana, lOxuHoro Ypaaa, 3a-
faiikanabs U APYrux paiioHOB)
Mbl 06HAPYKHBAJH SIMKH NPH-
PONHOTO TpaBJIeHHs, paclpe-
JeJIeHHble DPe3KO HeDABHOMep-  wHiiin i . e :
Ho. OcobeHHO OTUeTAUBLl oHU  Puc. 2. TlepeorsoxkeHHoe 3070TO B Tpemunkax (1)
HAa TOBEPXHOCTH, OPHEHTHpO- M B Xuixax rpebendaTtoro KBapila (2), CeKymlHX

o Y3KyI0 30HY CKOMNJEHHIl HBLIEBUJHOIO PaHHErO 30J0-
BaHHOl mapasnenbdo  (III) Ta (3), pacnoNoXKeHHYH B MOJOCYATOM XaAUeXOHO-

KPHCTAJNJIHUECKHM 3epHaM 30- gugHoMm KBapie (4). BaMeTHbl Take HenpaBHIbHOA
JIOTa, rjie MOXKHO BHAETL Xa- (opMBl YyYaCTKH NepeKpHCTANIM3aUHd KBapua ¢ yK-

paKTepHble TPUrOHAJAbLHbIE YI- PYIHEHHBIMH BKJIOYeHHAMH 3o0dota (9). DBanefickoe
- s 6 pyAHOe moJe, rayGokHe ropusonte. IIpozpau. waung
Ty OJICH L. pu Lojaee CHJIb: Oe3 ananmsaTopa, yBea. 10

HOM pAacTBOPEHHU OHH CTAHO-

BATCS TOJHIOHAJbHBIMH H Te-

PSIIOT YeTKHe ouyepTaHHs, MpHOOpeTasi BUA H3OMETPHUYHHIX sMOK. AHasorud-
Hble COOTHOLUEHHS HaOJIOJaJHCh NPH TPaBJeHUW 30J0Ta B JabOpaTOPHBIX
yesaoBHAX. OT THIIEpPreHHOH KOPPO3HM 30J10Ta, 0ObIYHO MPHBOASILEN K pas-
BHTHIO B 1I€JOM MAaTOBBIX MOBEPXHOCTEH 30JIOTHH, SMKH BHYTPHPYIHOTO
TPaBJICHHA OTJHYAIOTCS OOJblUell NPAaBHJABHOCTBIO (HOPM, HEPABHOMEPHHIM
pacnpejeseHreM, MeCTaMH — CTYIIEHYaTO# pereHepHpPOBAHHON NOBEpXHO-
CTHIO CTEHOK (3aMeTHOH HpH GONBIIHX VBe.HH'{eHI/IHX) OTCYTCTBHEM CBfA3H
C BblJeJIeHHSIMH THIIepPreHHBX MHHepaJoB.

IlpusHaky pacTBOpEHHUSA H TEPEOTAOKEHHS 30J0Ta HAGJIIOAAITCST B Of-
HiIX M TeX 2Ke HJAH OJHU3KHX ydacTKax pyAHBX Tesa. HoBoobGpasoBauus
30J10Ta CPaBHHUTENbHO JIETKO Das3jHYUMBL B TeX CJyuyadX, KOrlla OHHM mpen-
CTaBJIEHbl HApOCTAMH HA KODPDPOJAUPOBAHHEIX 30J0THHAX; OHH HMMEIOT BH]
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HenpaBHJAbHBIX 00pPOJABYATHLIX HWJAH MOXOBHIHbBIX HOBOOOpPA30OBaHHUH, HJIK
NOpOUio BbIpAKEHHLIX KPHCTAAAHKOB, AEHAPHTOB, NMPOBOJOYEK. BesHuunbl
IX HecopasMepHbLl ¢ BEAMYMHOH o0pacTtacMOH 30JOTHHB M KOJAeOJIOTCA B
HIKPORHX TNpeaenax, OT NepBbiX MHKPOHOB /0 HepPBhIX MHJAJHMETPoOB. Xa-
pawrICcpHa TCHACHUHs HOBOOODA30BAHHBIX KPUCTAJJIUKOB 30J0Ta K 34KOHO-
MEPHOH OPHEHTHPOBKE, 3aBUCALEH GT KpHCTadJorpaHyeckKoil OpHEHTHPOB-
KH NOBEPXHOCTH 30JOTHH, Ha KOTOPYIO OHH HApacTawT, T. €. MOJUUHSAIUIeHC A
3ahOHAM aBTO3MHTaKcHy. Ha moBepXHOCTH 30J0THH, COXPAHSIOIHX MPH3HA-
KH J€HAPHTOBOrO CTPOEHHMA, METOJaMH 3NeKTPOHHOH MHKPOCKOMHHU OOHapy-
Kenbl TOHUaiime (104 MUKDOHA) HapOCTH TaK:Ke NEHAPUTOBOTO CTPOEHHA
(puc. 3). 'mnmeprenHoe 3010T0 TaKUX HapOCTOB He 0Hpasyer.
IlepeoT/ioxkeHHe MNO3JHErO0 CPaBHUTQIbLKO KPYMHOTO 30J0Ta, CYAS II0
HIMCIOHIUMCS JTaHHBIM, Pa3BHBAJOCh JOKAJbHO, H €ro Maclutabbl 3HAYHTENb-
HO veTynaad MaclutafaM I[eperpynnupoBKH  TOHKOAUCIIEPCHOTO PaHHEro
30J7i0Td; BO3MOIKHO, OHO CKa3blBaJ0Ch Ha KOHQUrypaluu 0OOraiieHHbIX 30-
JOTOM YYAaCTKOB M BJAHAJO Ha HX BHyTPEHHEE CTPOEGHHE, YCHJAHBAs HepaB-
HOMEPHOCTh pacnpefeseHust 3o/0Ta. Ecad copaBeisHBO TpPeLNOJOXKeHHE,
COTJIACHO KOTOPOMY KpPYIHBIC BBIAGJEHHA 30J0Ta BTOPOH IPOLYKTHBHOI
CT2MH SBJAAJIHCh NPOAYKTAMH IEepeoTJOoKeHUA OoJsice paHHEro TOHKOJHC-

Puc 3. /lenapuToBMAHBIE HOBOOGPA30BAHAS NEPEOTNOKEHHOro 30J0Ta (!) Ha TOBEpXHOCTH
rpaun ([II}) nuactunwatoro kpucrasta soqoTa (2). Daneiickoe pyaHoe mone, 3abaiikaibe.
Lunvox Bumoanen K. E. ®poaosoit B naGopatopun . 3aektponHoit Mukpockonmnn MHMIEM
AH CCCP. lleanwonossoyroipaas pénanka, ysen. 4000

[IepCHOTO 30/10Ta, TO CJAeAyeT HNPH3HATh, YTO MEPEOTI0KEeHHe 30JI0Ta pas-
BHB2JOCh HEOJHOKPATHO, NIOBTOPSSACh B pa3Hble CTaJAUM PYLHOro mpouecca.
PacTBopeHHOe 30J0TO 3aTeM OTJarajnoch, B MEPBYI0 Ouepellb, HA MOBEPX-
HOCTH COXPaHHUBIIHMXCA 30JIOTHH, paclOJaraBLIMXCH HAa NOyTAX ABHXKEHHUS
-pacrBopoB. Ilpun IJIHTEIbHOM pPa3BHTHH NOAOOHRIX MPOLECCOB OHH MOIJH
(IDHBOJHTL K (DOPMHPOBAHHUIO HanboJsiee 60raTelX pyAHbLIX CTOAGOB H 30J0THX
CcaMOpPOAKOB B HX npefieqax. C BbICKa3aHHOH T'HIIOTE30H COraacyorcs (Gakrhl
HaJ/JHYHA B CAMOpPOJAKAX BKJIOYEHUH NOJYHPO3PAUHOTO 1IECTOBATOTO HJIH
- rpebeHyaToro Kmpapua, obJaafalollero XapakTepPHBIMH YepTaMH [epeoTJIo-
ZKeHHBIX 06pa30BaHHUl, a2 TaKxKe OCOOEHHOCTH BHYTPEHHETO CTPOEHHSI CaMO-
 POIKOB, CO CJAeZaMH DeJHKTOBbIX BKJIOUEHHH OTAENbHBIX 30JI0THH. Takum
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00'bsSICHEHHEM CHHMMAIOTCHA MHOrHE NPOTHBOPEYHHA, BO3HUKAIOLIUE TIPH IONbIT-
KaX CBA3aTh TEHE3HC 30JIOTHIX CaMODPCAKOB C THIEPreHHbIMH IIPOLECCaMK.
HoBooGpa3oBanus 3010Ta B IeHETHUECKH DA3HOTHIHBIX MECTOPOXKAe-
HHSX ‘HEONHHAKOBH IO (popMe: B MECTODOKAECHUAX ¢dopMauuil OOJbIIHX H
CpefHHX I'JyOHH OHH MPEACTaBJCHBl IPOCTLIMH KPHCTANJIHKAMH H HX CPOCT-
kaMH (mpeobmanarT ¢GOpMBL OKTA3LPOB H BHITAHYTHIX POMOHYECKHX HOJe-
KasJIpoB), B «3MHTEPMAJbHHIX» pyJaX — TOHUAHIIUMHU NEHAPHTAMH, MOXO-
BHAHLIMH M INVIOCKHMH, a TaKike CJIOKHBIMH IO (QopMe, HEPEeIKO YILIOLIEeH-
apMu 0o (II1) xkpucranankamn. '

Mpbl orpaHHUHIM CBOK 3aJayy PACCMOTPEHHEM H CPaBHHTEJBHBIM aHa-
JIH30M KOHKDETHBIX IIPH3HAKOB, MO3BOJISIIOIUX PACNO3HABATH MPOMAYKTHI
HHTCPMUHEPAIH3aLUOHHBIX Tpeo0pasoBaHuil MHHEPAJIOB, NIOCKOAbKY HMEHHO
B 5TOH 00JACTH OLLYNIAETCSI ONpeleJeHHbI Ae@UUUT 3HAHHUA, NIPU KOTOPOM
yetKHe J0KA3aTelbCTBa WHOTJA 3aMeHSIOTCA OOGIUMMHM PaccCyXKAeHHAMH O
BePOATHOCTH Pa3BUTHs mpeino/araeMblx sBiaeHud. MccnegoBanus MexaHH3-
Ma NpOLECCOB PACTBODEHHS M MEPeoTJIOKEHHs 30JI0Ta M KBapua, Kax H
(DU3MKO-XMMHUECKAsl MX XaPAKTEPUCTHKA, OCTAIOTCs 3alavyaMH GyaylIHX
paGot. JlajbHefillee HAaKOIVIEHHE MaTepHajoB MO3BOJIMT GOJiee NMOJHO OXa-
paKTepH30BATb 3HAUEHHE paccMaTPHBAEMbIX SIBJEHUH H MOJOHTH K Ompe-
JesieHHI0 MacluTaba MX Pa3BHTHS B PA3JHUHBIX TeOJOTHYECKHX YCIOBHAX.

e
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