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30510TO
U 30JIOTUHKH

Cpemu OKpyXalouyx Jofie# BbI He HalfieTe YeI0BEKa, KOTOPBIA He 3HaJ 6bl O
3os1ote. Ho Kaapi pefiCTaBIIseT ero MO-CBOEMY.

Jna Tex, y KOro CBeXH 3HaHMsA OCHOB Heopranmxecxoﬁ XHMMH, 3TO 79-i1
3NeMeHT NepHOaMYECKOil cucTeMbl Menpeneesa, Haxonaumiics B I B noarpym-
ne Iecroro mepuopa. IlonoxeHHe B CHCTeME 3NIEMEHTOB ONpefieNIAeT ero
CBOICTBa, B TOM UHCJIe — HEYCTOHUMBOCTb NOYTH BCEX COEMMHEHHH 30JI0Ta H
APKO BbIPaXKCHHYI0 TEHAEHLMI0O HAXOOMTHCA B METAJUIMYECKOM COCTOSTHHM.
Jia GoNbLMHCTBA Jiofei, 3a6pIBIIMX 1K OJIbHbIE HAYKH, 30JI0TO — AParoieH-
HbI MeTaJul, TsoKeNible GPYCKH KOTOPOrO COCTaBJISIOT BaJIIOTHBIE 3aMachl ro-
CyJApCTB M JIeXaT B CHelHMaJIbHbIX XPaHWINIIAX, a I0BEJIMPHbIe U3MENHA — Ha
6apxaTte BuTpHH. O6LIEU3BECTHO TAKXKe, YTO 30JI0TO U3BJIEKAIOT U3 MECTOPOX-
JieHHii, T OHO COCPENIOTOYEHO B KOJIHYECTBAX, MEMAILIHX HOGBMY IKOHOMH-
YEeCKH BBITO/THOIA. /

30110TO OTHOCAT K GJIarOpOIHBIM MeTalIaM, cnabo NOfIBEP)KEHHBIM OKH-
CIIEHMI0 M BCAKOrO pofa XHMHuYeCKHM Bo3geiictBuaAM. Ho 310 He o3Hauaer
TNOJIHOH €ro HeysA3BMMOCTH, B ompepesieHHBIX YCJIOBHUAX 30JI0TO CIIOCOGHO
PacTBOpATHCA M BHOBb BhIIafIaTh M3 pacTBOpa B BuAe MeTasuia. Kpome toro,
MeTaJUIMYecKOe 30JI0TO OTJIMYAETCA OTHOCHTENIBHO HEBBICOKOM mepn_ocrmo,
KOBKOCTBIO, IJIACTHYHOCTHIO.

Takue cBoiicTBa ompenensalwT ocofoe MONOXeHHE Mm{epana copepxa-.
ILIETO OCHOBHYI0 MAacCy 3TOrO IIEHHOTO 3JIeMeHTa B Mecropome}max camMo-
POIHOrO 30J10Ta.

~ OHO JOCTaTOYHO YCTOHYMBO, YTOGHI B TeYeHHE COTEH MUILUTHOHOB JIET, KO-
TOPBIMH MOXET U3MEPATHCA BO3PACT MeCTOPOXIAEHUMH, COXPAaHATb, XOTA ObI
YaCTHYHO, CBOM NepBHYHBIE MPH3HAKH, MOSABMBILMECA B TO BpeMs, KOTAa ca-
MOpPOJHOE 30JI0TO TOJIBKO ellle 06pa30oBajioch B Hefpax 3eMHOH kopsl. Ho
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30JI0T0, HApAAY ¢ 3THM, CIOCOGHO 3areyaTyieBaTh B CBOEM BHEIHEM H BHYT-
peHHeM . OGJIMKe CJIebl MOCIIeNyIOIMX BO3/IEHCTBHH pa3/IMUHBIX NPHPOTHBIX
MpOLECCOB.

A eclM OCTalOTCA MpPUMeEThI M3HAuaJbHBIX OCODEHHOCTeH MuHepajla M
HCTIBITaHMH, ‘BBIMABIIMX Ha JIOJII0 Ka3aJ0ch Obl GecuyBCTBEHHOrO HHEPTHOTO
KaMHs1, MOXXHO HAaYYUTbCA IO Psy IPU3HAKOB BOCCTAHABIIMBATH YCIIOBUA Ha-
KOIJIEHHA 30JI0Ta B MECTOPOXKHECHUAX U HAXOOUTb K HUM IIyTeBOOHbIe HHTH.

W3BecTHbII cOBpeMeHHbIH MHHepaor, npodeccop II.H.I'puropses, Bnep-
BbIe CKa3all, YTO MMHepasbl ...BBICTYNAIOT B HayKe KKAbIH KaK I€JIOCTHBIH
OpraHM3M, MHAMBHM, CO CBOEH aHaTOMMei, Bcerga Mo CBOEMY ’>KHBYLUMIA”.
OmHNM M3 MHHepAJIOB, NO3BOJIMBIIMX yYeHOMY CIeJlaTh TaKoe CMeJIoe U TOu-
HOe CpaBHeHHe, ObIJIO CAMOPOIHOE 30JI0TO.

Te, KTO B MOBCEeHEBHOM MPAaKTHKE CTAJIKUBAETCA C CAMOPOAHBIM 30J10-
TOM, OT CTapareiiA [0 MMHepaJora, ClielMalbHO H3YYalolIero TOHK’He 0coGeH-
HOCTH CaMOPOIHBIX YaCTHLI, YaCTO Ha3bIBAIOT UX 30JIOTHHKAMH. ,

HecMmorps Ha nmpokoe pacnpocTpaHeHHe B YCTHOM peud, CJIOBO '’30JI0-
THHKH”’, 3aMeHsIolee Gojlee TOYHOe BhIpaXKeHUE “BhIIENIEHHs CAMOPOIHOrO
30J10Ta”, MHOTHMH PEeBHUTENIAMU UMCTOTHI HAYYHOH TEPMUHOJIOTHH CUNTAETCA
BYJIbrapu3MOM M M3TOHAETCA C NMEYaTHBIX CTpaHHuL. U ofHaKO OHO MPOHUKAET
B TPYyAbl [aXe TaKHX ONecTALMX CTWIHCTOB M 3HAaTOKOB 30JI0Ta, KakK
H.B. IlerpoBckas, ubs xuura “CamopopHoe 301010” ymocroeHa Tocynaper-
BEHHO# NpeMuUH.

CormnacuTrech, YTO “’30/I0THHKA” 3BYUMT MeHee CyX0 M ¢OpMAJIEHO H POX-
JaeT 3pUMBIH OOpa3 mpegMera Halllero MOBECTBOBaHMA — KYCOUKa 30JI0Ta,
CO3[JaHHOT O ¥ NPeoGpa30BaHHOrO MPUPOJHBIMH MIPOLECCAMH.

IloaToMy ycnOBMMCA, YTO 30JIOTMHKH — 3TO BbUIEJIEHHA CAMOPOIHOIO
30J10Ta, 3aKJIIOYEHHbIE B PY[HBIX U POCCHITHBIX MECTOPOXHEHUAX, U HOCMOT-
PHUM, KaKyI0 pealbHyIo NOJIb3y NPUHOCHT H3YYeHHe 3THX MOCTOAHHO H3MEHs-
IOLIMXCSA CI'YCTKOB HEXXMBOM MaTepHH.
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CamoponHoe
30JI0TO

30510ThIE CIUTABHI YEJIOBEK M3rOTAaBJIMBAeT CaM. B 3aBHCHMOCTH OT MX Ha3Ha-
YeHMs — JJIf I0BEJIMPHBIX YKpAllleHHH, TEXHWYECKUX M3MIeJMH, MaCCHBHBIX
CIMTKOB, COCTaBJIAIOIIMX [OCYyJAapCTBEHHple 3amachl, MOHET, TOHYaMIleH
¢ONIBIH — 30JI0TO OUMINAKT OT MOCTOPOHHUX NMpPUMeCei HIIH, HallpoTHB, N06a-
BIIAIOT B HErO ApYTHe 3JIeMEHTBI, ONpENeNAT pa3Mepsl U GopMy CrIaBOB,
onpefeNeHHbIM 06pa3oM HX 06pabareIBaloT.

CamopopgHoe 30/I10TO — ecTeCTBEHHOe 0Opa3oBaHHe, MiHepall. Cpenu reo-
JIOrOB CyLIECTBYIOT Pa3Hble ONpefeNIeHHs 3TOr0 TePMHMHa, HO CYIIECTBO €ro
BCeMH NMOHMMaeTcs OAMHAKOBO. MuHepall — cocTaBHasA 4YacTb 36MHOM KODBI,
BO3HMKIIAsg B pe3ylbTaTe NMPHPOMHBIX (H3UUYECKUX M XMMMYECKHX NpoLec-
COB, AOCTaTOYHO OMHOPOJHAA M HMMeEIOIAss NMOCTOSHHbIE MM MEHAIOIMECS
B CPaBHMTEJIbHO Y3KHX TNpelenax XMMHYeCKHi COCTAB H IJIaBHbIE pU3Mvec-
KHe CBOICTBa.

W3 MuHepaOB — pasHBIX WIH OJJHOTO — COCTOAT CJIaraioiMe 3eMHYIO
KOpY rOpHBIe IIOPOABI.

CylecTByIOT, OJHAKO, MHHEpalbl, aHAJOTHYHbIE MO KPHCTAUIHYECKOM
CTPYKType, B KOTOPBIX aTOMBI OMPe/IeNIEHHbIX XMMHYECKHX 3TIEMEHTOB 3aMe-
watr Apyr Apyra. OGpasyercs Tak Ha3bBaeMblil. M30MOPGHBIH pAn MH-
HepaJIoB; ero KpaiHWe WIEeHbl COOEpXKaT CyLIeCTBEHHO pa3Hble KOJMYECTBA
3aMeINAIUX ApPYT Opyra, 37ieMeHTOB. HekoTopble CBOMCTBa M OTHENbHBbIE
NPU3HAKK MUHEPAIOB B H30MOP(HOM pALY MOIYT yie 3aMeTHO pa3jIMyarh-
cA.

Heuro nopo6Hoe HaGmomaerca U 'y caMopogHoOro 3o5ora. OHO IpefcTaB-
nser coboit He cTporo onpeneneﬂubm [0 COCTaBy U BHYTPEHHEMY CTPOEHHIO
MHHepall, a NPUPOHHbIE PAJ MHHEPAIOB C Pa3/MYHBIM COAECP)KaHHEM [BYX
OCHOBHBIX 3JIEMEHTOB — 30JI0Ta M cepebpa. OT GONBIIMHCTBA APYTHX MMHe-
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paJIoB caMOPOAHOE 30JI0TO OTJIMYAETCA OYEHb IMPOKHMH BAapHALMAMH COC-
TaBa U JPYTHX MPH3HAKOB. ‘

IToaToMy mpesxge YeM NMOMBITAaTbCA y3HAaTh, O YeM e pacCKa3bIBaKoT 30J10-
THHKH, OKMHEM B3[JIAZIOM BCe MX Pa3HOOGpasve W MOCMOTPHM, YTO OHH M3
ce6s MpefCTaBJIAIT IO BelW4uHe, popMaM, BHYTpEeHHEMY CTPOEHHI0 H COC-
TaBy.

T'UT'AHTBI, KAPJIUKW 1 HEBUTUMKHU

”30I10T0M NMEcoK”, “CaMOPOOK” — 3TH MOHATHA BCTPEYAITCA BO BCEX KHH-
rax, Kacawluyxcsa MOMCKOB U A06bryM 305101a,— Gymp 10 pomansl JI.H. Mamu-
Ha-Cubupsika, pacckassl Jxkexa JIOHOOHA WIM NOBECTH HALLMX COBpPEMEHHH-
KOB.

TeM caMbIM yiKe CTHXMIHHO ONpefeNseTCA BO3MOXHAA BEJIMYMHA 30710-
THH — OT NeCYHHOK 10 rnbI6. Ho B xakMx MMEHHO NMpepenax MeHAIOTCH pas-
Mepbl ¥ Macca OT/ICJIbHBIX BBIJIEIEHHH CaMOPOIHOTO 30J10Ta?

CBefleHHsI O CaMOPOIKAX-THTAHTAaX XPAHATCA He TONBKO B JIIOJICKOI Ma-
MJATH, HO U B Hay4HOit uTeparype. [IpaBaa, He Bceraa Mo JaABHUM OMMCaHUAM
MOXHO YCTaHOBHTb, HAET JIX peyb O KOJIOCCANIbHOM 11eNbHO# *30m0THHE” (Ge3
KaBbY€K HEBO3MOJXKHO OTHECTH 3TO CJIOBO K Macce B eCATKH M Jiake COTHM
KHJIOTPaMMOB) WJIM O HECKOJIBKMX CONIMXEHHBIX, HO He CPOCIIMXCH MEXJLY
coboit BbIIENIEHHAX CaMOPOJHOrO 30JI0Ta, LeMEHTHPYIOWMX XKHIIbHBIE MHHE-
pa’ibl, yalie BCEro — KBaplil. o

Tak, caMbIM GONBLUMM CKOIUIEHHEM CaMODOIHOIO 30JI0Ta CUMTAeTCs
HaipenHas B ABcrpanm “IDnmura Xosrepmana”. OHa mpepcraBiisina coboit
KPYNHBIH 0GJIOMOK KBapLEBOil XWJIbl, AOCTHralouit B mHy Gonee 140 cM
u TomuuHoi B 10 cM M Gonee. Bea 3Ta KaMeHHas IUIMTa IPOHM3aHA TECHO
CPOCILMMHCA ¥ NPHMBIKAIOLMMH APYT K APYTy YacTHLAMH CaMOPOJIHOTrO 30-
sora. Macca miurbl npeBpuana 280 kr, a 3aKJIIOYEHHOrO B Heil 3071012 —
90 xr.

CKOIUIeHHs, CAMOPOIKOB MM JIETKO pacrajaioumecs Ha OTAeIIbHbIE KYC-
KH CaMOpOJKH AOOBIBAIMCh M3 “’KYCTOB” B 30JI0TOHOCHBIX xwiax. “Kycrer”
OOBIYHO pacronaraJuch CPaBHUTENIBHO HETNIyGOKO OT 3eMHO# MOBEPXHOCTH.
JUmHa MX H3MepAJIach MEPBBIMH JeCATKaMH MeTPOB, a o6LIAA Macca H3BJle~
YeHHbIX CaMOpPOOKOB AOCTHrajla HEeCATKOB KWIOrpaMMoOB. BemwumHa orpe-
JBHBIX CaMOPOJOKOB M3MeHsUIach NMPH 3TOM OT rpaMMOB /IO KHJIOTPaMMOB.

B nmopaBnsiomieM GONBIMMHCTBE CIydYaeB CAMOPOAKH MPENCTaBJIAIOT .CO-
6oit crMTHOE OGpa3oBaHHe, CBOErO POfa FMIaHTCKYI0 “’3010THHY”. PazMepsl
HX KOJNEGIOTCA OT HECKOJIbKHX MWUIMMETPOB [0 AECATKOB CAaHTMMETPOB
(puc. 1,2). - .

Jlo HacTOAIEro BpeMeHH CYLIECTBYIOT pa3jIMYHble MHEHHMSA O TOM, C Ka-
KO# e COGCTBEHHO BeJIMYMHBI YacTHIIA 30JI0Ta IOJIy4YaeT IOYETHOE MpaBo
Ha3bIBaThCA CaMOpopKoM?

Ha npakTuke ycraHaBIMBaeTcs CBOS IPaHMIA [JIA KaXXIOro 30JI0TOHOC-
Horo paifoHa. Tam, roe caMOpOAKH MacCOi COTHM rPaMMOB M KHJIOTPaMMBI
NpeJCTaBiAIOT OGBIMHOE sIBIIEHHE, CAMOPOMOK, Becaumi 50—100 rpammos,
HA30BYT MEJKHM, a [Ba/laTHIPAMMOBBIH, CKOpee BCEro, — MpOCTO 30/I0TH-
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Puc. 1. Camopopok 3 pocceim. YBen. 0,25

Puc. 2. Camoponox KOMKOBHIHOH! ¢op-
MEI (43 pocchimH) . YBern. 3

Hoit. Ho B MecTax NmpeMMYyILECTBEHHOrO pacHpOCTPaHEHHs MEJKOro 30J10Ta
Jaxe MOJYrpaMMOBYI0 YacTHLY BeJIMYalOT NMPWIMYHBIM camopopkoM. Hepa-
pomM 10.A.Brin6HH OTHOCWI K CAaMOPOAKAaM “YacCTHIbl, Pe3KO BhIAelIAIOMHUeCcs
10 CBOEi KPYNMHOCTH H3 O6lLeil MacChl MeTajlla” ¥ CYMTAll, YTO MUHHUMAJIbHAS
Macca cCaMOPOAKOB AJIA KaXEOr0 y4acTKa POCCHINH JO/DKHA YCTaHAaBIMBATbCA
OT/IEJIbHO.

H.B.IleTpoBckoit mnpemioxeHa KaccupUKalusa caMOPOIHOro 30J10Td IO
pazMepaM ero YacTHL ¥ CKOIUIeHHi. B 31Ot kaccuuKalmy K MeJIKHM OTHE-
CeHpl caMOpoKH Maccoit 5—10 r, cpenHHM — NECATKH IPAMMOB, KPYNHbIM —
COTHM, BECbMa KPYNHbIM — KHJIOTPaMMBbI M K THFAaHTCKHM — OECATKH KWIO-
rpaMMOB. ‘
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Taxum oGpa3oM, MUHMMaJIbHasA Macca 30JI0ThIX CAMOPOMKOB He ABJIAET-
¢ 4eTkO 3apUKCHpOBaHHOH BemuuHOA. Cpelu I'MTaHTCKHX CaMOPOAKOB,
kpoMe “IImurer XomrepMaHa”, H3BeCTHOCTBIO MOJIb3YIOTCS aBCTPAJMACKHE ca-
moponxku “Biecraumit Bapkmait” (54,2 kxr) u “)KemaHHblii He3HakoMmelr”
(70,9 xr ). Bruskue 1m0 Macce K OPYTUM aBCTP/MiiCKHM camopoakam “’Ka-
Hageu-1” u “Kanageu-2” (50,2 u 40,0 xr) HaiifieHpl B MOCNIE[HHE TOMBI B
Bpaswmu. Takoro ke mopsjxa ObUI U CaMblii KPYIIHBIH U3 CaMOPOAKOB,
HaiileHHBIX B Hallleit ctpaHe Ha l0xHoM Ypane, — “BonbLioit TpeyroibHuK”
(36 0 Kr). Turantckue camoponxu usBectHsl B CIIA u Kanape.

' 3HauMTeNbHAS YACTH KPYNHbIX CKOIUIEHHII CaMOPOIHOTrO 30710Ta He COX-
panunack. OHH NEpeIIaBJIeHbl, 4 MHOTAA 30JI0TONOGBITYNKH AEJMIM CaMo-
pooxu Ha yacrd. COXpaHWIOCh MpeflaHHe, YTO CaMbIi GOJBIIOH CamMOpo-
OOK, HaleHHbI B INpOLUIOM BeKe Ha JIEHCKMX NpHMMCKaXx, CTaparelld pas-
py6um npu penexe ronopoM. OTaensHble 06IO0MKH U3BECTHBIX CAMOPOAKOB,
HanpuMep, “’Mainoro TrleITHHCKOTr0”’, HAXOOATCH B Pa3lUYHBIX KOJIIEKIMAX.
Hespenum “BosblIoi TpeyroNbHUK™, a TaKxe PAM THTaHTCKHX U KPYMHBIX
€aMOpOJKOB, IEMOHCTPHPOBABLIMXCA B Opy)xem{ou nana're Kpemna (cm.
puc.1).

~ Yem kpynHee CaMOPOJIKH, TEM pexke OHH Bc-rpeqaxorcx B npupoge. Mox-
HO [IyMarh, YTO BEPOATHOCTb HAXOJOK I'MIAaHTCKHX CaMOPOAKOB BeCbMa He-
BeJMKa. ’

"Ho Bemp 1 ’30510T0ii Necok™ OYeHb HEOQHOPOMEH IO pasMepam.

Korga nmpu reonoruyeckux paGorax 6epyT mpoGbl peIXJIBIX IeCYaHO-TIIH-
‘HHCTBIX NOPOJ, 3aJIeralomMX Ha IVIOTHBIX KOPEHHbIX MOPOJAX B 30JIOTOHOC-
HbIX PaliOHaX, BCTPEYaloT 30JI0THHKH Pa3/IMYHOH BEJIMYHMHBI.

A ecnu 30710TO B HIMXe U KYCOUKAX IOPOJ He OGHapysKeHO [axke C IO-
MOILBI0 GHHOKYJIIPHOTO MMKPOCKOIA, 3HAYUT JIM 3TO, YTO OHO JIeHCTBHUTEND-
HO orcyTcTByer? CyuieCTBYeT IeNbI PN aHATHTHIECKHX CIIOCOGOB, OGHapy-
AUBAOLIMX 30JI0TO, HEBUAUMOE IJIa30M, — aTOMHO-a6COPOGLUMOHHBIA, HEHT-
POHHO-aK THBAlIMOHHBIA, NpobUpHbI... U BOT Oka3biBaercs, YT0 MOPOH 307110-
THHOK He BHMIHO, a B OTHEJIbHBIX MHHepalaX, BXOAALMX B COCTaB LIUTMXA,
yaie BCEro B MMPHTE, COIeP>KaHUs 30J10Ta BHICOKHE. ‘

To »xe caMoe ciyyaeTcst U NPH U3YYeHUH KOPEHHBIX MOPOJ, — KBaplleBbIX
T, YEPHBIX YIJTHCTBIX CJIAaHIEB, PacCeYeHHbIX KBapL-TMPUTOBBIMH IIPOXKHII-
KaM¥ ¥ [IPYTHX, YaCTO HECYLMX 30JI0TO€ OPYAEHEHHUe.

Kycku noponm Opo0sT, nomyyvas ,,npo*ronoqetmylo” Npo0y, ¥ U3BJIEKAOT
U3 Hee TAXEeNbI KOHLUEHTPAT C 30JI0TOM. B 3KcIeIUIIMOHHBIX MOJIEBBIX YCIIO-
BHAX 3Ta NpolLiedypa CBOOUTCA K TOH ke OTMBIBKE LIUTHXA U U3YUYEHHIO C JIy-
noit ( a eclM BO3MOXHO — C IIOMOILLBIO 6mx01<ynapa ) ormenbHBIX 0Gpa3LOB
(wrydoB ) mopogsl.

B nanbHeiileM U3BJIeueHHe MeJIKOTO 30JI0Ta M3 LIUTHXA WIH KOHIEHTpaTa,
TOJTyYEHHOrO M3 TOHKOpa3[pOG/IeHHO! MOPOMBI, MOXET IPOU3BOMUTBCSA Iie-
JIBIM PAAOM TEXHOJIOTHUECKHX NMPUEMOB. ITHM YiKe 3aHUMAIOTCA He TeOJIOrH,
a CIMEUHMATHKCTBI 0 OGOTAlEeHUIO Py U TEXHOJIOTMM M3BJIeUeHUS U3 HUX MOJIe-
3HBIX KOMIIOHEHTOB.

A MMHEpaJIOr¥ M3YyYalT C IIOMOILBIO CIIEUMATIBHOTO Py OHOrO MUKPOCKO-
na B OTPa)KEHHOM CBETE HEMpPO3payHple OTNOJIUPOBAHHBIE KYCOUKH TOPOMIBI —
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anuoiudbl. OxaspIBaeTcs, YTO HapAAY ¢ BeCbMa MEJIKMMH 30JI0 THHKAaMH, KO-
TOpBIE ellle MOXKHO pasiTH4MTh NpH 6ompumx (1000—1500 pas) yBemmuenmsx,
4acTo NMPHUCYTCTBYeT M HeBHAMMOe 301010, Ero ynaercs, Hanpumep, oGHapy-
XHUTh NMyTeM TPaJULHMOHHOrO NMpOGHPHOro. aHaJM3a, KOrga “’mycras’ Ha BHL,
1I0pofia TepeIUIaBIIfgeTcs, U cofepialleecss B Heil 30J10TO oOpa3yeT MaJsieHb-
KHii IIApHK — KOpOJieK. 30JI0TO NOPOH U3BJIEKAETCA M3 JIMILEHHBIX BCAKUX
MHKPOCKOIMYECKHX BKIIIO4EHNH KBapLa, MHHepala, COCTOALIErO U3 By OKH-
CH KpeMHHMsA, U CyNbGUOOB, MPUPOAHBIX CEPHUCTBIX COeIMHEHUH C MeTalila-
MH. 3HAUUT JIM 3TO, YTO HEBHAMMOE 30JI0TO TOXe HMeeT CaMOPOAHYI0 pOpMy
H Npe[ICTaBJIeHO 30JI0TUHKaMHU? ’

Bemb KpoMe CaMOPOZIHOTO 307I0Ta M3BECTHO Gollee 20 MHMHEpaIOB, B
COCT4B KOTOPBIX OHO BXOIMT. TONBKO COETMHEHHSA €r0 C TEJULYPOM HrpaioT 33-
METHYI0 POJIb KaK HCTOYHMK JOGBIUM 30JI0Ta B HEKOTOPBIX MECTOPOXKIEHHUSIX.

-9TH MHHEpasIbl JIETKO OTJMYMTH OT CAMOPOJHOrO 30JI0Ta, HO KOTZIa peyb MOeT
O NMpaKTHYECKH HEBUIMMBIX YacTHIIAX, TPeGYIOTCA OueHb TOHKHE HCCiIefIoBa-
HMSA, YTOGBI He JOIMYCTHTh OLLM OKH.

Bonpoc 0 ¢opMe HaxoxaeHUs ~HEBUIMMOro” 30JI0Ta IONIrOe BpeMs Oc-
TaBaJICA NMpeMeTOM IUCKyccHd. OH HMeeT He MIPOCTO MO3HaBaTeNIbHOE 3Haue-
HHE, He TOJIBKO [aeT BO3MOXHOCTb GoJiee TOYHO NMpeACTaBUTH cebe mpolecc
dopmupoBaHHsA 30JI0TOPYIHBIX MeCTOpOXKeHui. BrigcHeHue hopMBbI HaxOX-
TeHUs 30JI0Ta HEMOCPEACTBEHHO CBA3aHO U ¢ pa3pabOTKOi TeXHOIOrHYeCKHX
MPOLIECCOB MOJyYeHHs ITOr0 3JIEMEHTa U3 pyA. - -

B knmaccupukamyu BbiOeJIeHHH 30JI0Ta 10 pa3MepaM K BUTHMOMY 30J10-
Ty oTHOCAT yactuubl 0,1 MM M KpyTiHee, a GONlee MeJKHe CYUTAIOTCS TOHKOOH-
crniepcHbIMK. B aT0it rpynme yactuusl pasmepom 0,5-100 MKM Ha3bIBaIOT MHK-
pockormueckumu, MeHee 0,5 MKM — CyGMHKPOCKONHYECKHMH. ITocnenmue,
B CBOI0 Ouepellb, pa3fieNAT Ha YNbrpatoHkopucnepcHsie (0,1-0,5 Mxm)

H KoJUToMpHOopucnepcHble (MeHee 0,1 MKM) BbifeNeHHA. , '

Ilonroe Bpems NMPOHOJNIXKAJICA CHOP MeXAY CTOPOHHHKAMM THIIOTe3bI O
TOM, YTO YJIbTPaTOHKOAMCIIEPCHOE 30JI0TO BXOJMT B KPHUCTAUIMYECKYIO
CTPYKTYypy Ipyrux mmHepanoB (B.H. BoiuexoBckuit, U.M.KopoGyumcuH,
B.A.Hapcee, M.M.CrapoBa M ip.), ¥ TEMH, KTO YTBEPXHAI, YTO 3TH HEBH-
JMMKH B OCHOBHOIi CBOei Macce ABJIAIOTCA 30JI0THHKAMU — CyGMHMKpPOCKOIH-
YeCKHMH BBIAENICHHAMU camoponHoro 3onora (A.M.I'aspunos, H.B.Ilerpos-
ckasg M pap.).Chnop pemanca B mpolecce H3yueHNA 30JI0THIX PYN, COmEepIKa-
KX HEBHOMMOE 30JI0TO, C MOMOLIBI0 KOMIUIEKCa HOBEHILMX MeTOHOB McClle-
[OBaHUsA BELIECTBA — PEHTTEHOCTPYKTYPHOIO aHaNM3a, PEHTTeHOCIEKTpalb-
HOro, pacTpoBOi 3JIEKTPOHHO# MMKPOCKOIMH, [TapaMarHUTHOTO pe30HAHCa,
HEeHATPOHHO-aKTHBAUMOHHOrO H pAfa Apyrux. HexoTopbie BONPOCHI MBITATUCH
BBLICHMTb ITyTeM NOCTAHOBKHM KCNEPUMEHTOB. K cosxareHHIo, OUTH Bce 3TH
MeToIpl HaBajli IPUBEpXKEeHIAM Das3JIMUHBIX TOYEK 3PEHHMA TONBKO KOCBEH-
Hble, [AIeKO He OJHO3HAUHbIE IONTBEPXKAEHUA MX INpefcraBieHuii. Hau-

- 6oJiee OmpefeseHHbIe pe3yNbTaThl GbUIM MOMYYeHbI IIPH 3JIEKTPOHHO-MHKPOC-
KOMMYECKHX HCCIIeNOBaHHAX ¢ MPUMEHeHHeM MMKpOpgHpaKuyu M H30uparte-
nbHOrO pacTBopeHMs. A.M.I'aBpunoBy ¢ coaBTOpamMM yHanoch yCTaHOBHTb
NPUCYTCTBHE B Cylb(HIaX yJIbTPaTOHKOMMCIIEPCHBIX M KOJUIOHMZHOZHCIEpC-
HbIX ( JIO COTBIX OJIeil MHKPOMETPa) 30JIOTUHOK. PaccMaTpuBas cynbdumpl
9



C BBICOKMMH COIEpXaHMAMM HEBHIMMOTO 30JI0Ta NpH yBeJMueHHAX Goiee
uyeM B 1100 pa3, TONBKO B HEKOTOPbIX KPUCTAIIIAX YHANOCh 3aMETHTh OT-
HellbHble BKJIIOYEHHS CAMOPOJHOrO 3070Ta. PasMepbl X — HECKOJIBKO MH-
KPOMeTpOB (ThICAYHBIX JOJNeH MwuIMMerpa). Kpucramwisl cynpgumos Gpum
PacKoJIOThI, HA MOBEPXHOCTH CKOJIOB C NMOMOIIbI0 MHKPO3OHIMPOBAHMA HC-
ClIeIOBaTe/IM BBIABWIM CKOIUICHHA 30JIOTMHOK, BEJIMUMHA KOTOPHIX BapbHpO-
BaJla OT COTBIX [0 TIECATBHIX [OJIeil MUK poMeTpa. Bojlee MeJIKHE 30I0THHKH
BCTpeYaJIuCh AOCTATOYHO pefKo. YroGbl He HOMYCTHTH OLMOKH,NIPOBEPSIH,
HET JI1 B CKOIUIEHHAX CyOMHKPOCKONHYECKHX 30JIOTHHOK CYPBMBI H TeJuly-
pa, HauGosee yacTo 06pasyloUMX C 30JI0TOM NpHpomHble coemuHenus. Ho
KpOMe 30JI0Ta M cepeGpa, NMPHCYIUMX BbIIEJIEHUAM CaMOPOJHOrO 30JI0Ta,
HMUero He oGHapyxaum A.M. I'aBpwiIoBy ynanoch TaKXe IOKa3aTh, 9IO M C
TEOPETHUECKHX TO3ULMA BO3MOXHOCTh BXOXKICHHSA aTOMOB 30JI0Ta B KpHC-
TAIMYECKYI0 CTPYKTYpPY CY/NbGHOOB >Xejesa (mupura) ¥ MbbAKa (ap-
CCHOMMpHTA) , WHPOKO PacpOCTPaHEHHBIX B 30JIOTBIX PYAAX M HEpeaKo
KOHIEHTPHUPY IOLLMX HEBUAKMOe 30J10TO, KpailHe Masa.

Mo-Bum¥MoOMy, TIpEfeNIoM OGPa30OBaHUA MeJIBIaNLIMX 30JIOTHHOK CITY-
XXHUT MOMEHT HX Iepexola B CaMOPOJIHOE COCTOSIHHE M3 KOJUIOHIHOIrO,Ipo-
MEXYTOYHOTO COCTOSHHMA MEXOY MOJIEKYJIAPHOMMCIIEPCHBIMM (MCTHHHBIMH)
pacTBopaMM M rpyGomucrepcHbIMUA B3BecaMH. W3BECTHO, YTO HEKOTOpBbIE
MeTaJUIMUEeCKHE CIUIaBbI INPEACTaBIIAT cO6Oi TakHe TOHKOAMCIEPCHbIE,
MepexOfiHple K OJHODONHBIM CHCTeMaM OOpa3OBaHMsA, COAepxalpe YacTH-
LBl KOJUTOUHBIX Pa3MepOB.

Pa3zmepaM 30JI0THHOK He HAampacHO yHeNseTcs CTONbKO BHMMaHusA. Jleno
B TOM, YTO OINpefe/ieHHble pa3Mepbl OGYCIIOBJIMBAIOT He TOJNBKO TEXHOJIO-
THI0 MX H3BJIeYeHHs. BenmumHa 30I0THHOK ONpeqeNsAeT H MHOTHE APYTHE MX
0COGEHHOCTH, HalpUMep, XapaKTep pa3BUTHA HEKOTOPHIX (HU3HIECKHX H XH-
MHYECKHX MPOLIECCOB, H3MEHAIOUIMX 30JIOTHHKH Y)ke MOCJIe UX 06pa30BaHuA.
Tak, cy6MHKPOCKOIHYECKOE 30JI0TO IO CPaBHEHMIO C KPYIHBIMH 30JI0THHKA-
MH pacTBOpSIETCA IOpa3o 3HepruyHee, Garomaps 3HAYMTENILHO GOJnblLei,
€CIM COOTHOCHTb €€ C BEJIMYHHOM 30JI0THHOK, IUIOMWANH COMPUKOCHOBEHHUS C
XMMHYECKH arpecCHBHOM CpEmOit.

Taxum o6pa30M, CpeH 30JIOTHHOK eCTh HEBHIUMKH, KapIHKH, THTaHTHI
¥ BeCh NePeXOOHbIA PAM OT OMHUX K IPYTHM.

Kaxune e NpHIMHBL CMOCOGCTBYIOT BO3HMKHOBEHMI0O CaMOPORKOB MWIH
MeJIbYaii X YacTuL 307101a? YTO KacaeTca MOC/eHNX, TO OYEBHIHO, OHH He
HMMeJM BPEMEHH H BO3MOXHOCTH CKOJIBKO-HHOYIb BHIPACTH HITH yKPY MHHTbCSA
TpH MOCTIey IOIKX MPUPONHBIX Mpoueccax. B.H.CopokuH npenmonaraer, 9to
OHM MOIJIM BO3HMKATh [P pa3pyLIeHUH CEPHO-MBILbAKOBBIX KOMIUIEKCHBIX
COEIMHEHHIA 30JI0Ta B PYOHOCHBIX PacTBOpax. 30JI0TO fIpH 3TOM, BEPOATHO,
BBINAfAJIO B KOJUIOMAHON (OpMe Ha MOBEPXHOCTH PacTYIMX KPHCTaJUIOB IH-
PMTa H apCEHONMPUTA M 3aXBATHIBAJIOCH MMH. BriOC/IeicTBMM OHO Nepepaciipe-
OEeJIOCh BHYTPH KPHCTAJUIOB CynbGHIOB B pesynbrare auddy3uu U coeu-
HANIOCh B Meanaﬁmge KpHcTa/UIHKH. HeBMpMMoOe 30710TO MOrJio Takxke
BbINAfIaTh U3 MOPCKO# BOMBI, Ifie OHO BCEr[a IPHCYTCTBYET B PaCTBOPEHHOM
COCTOSIHUH, TIPH 06Pa30BaHUHM CyNTb(HAOB B YUacTKaX CepOBOJOPOAHOrO 3apa-
xXeHus. Jlpyrue vccriemoBaTeN CYMTAIOT, YTO GHICTPOE BBIIEJIEHHE 30JI0Ta M3
10



MPOCTBIX 30JI0TO-CEPHUCTBIX M 30JI0TO-MBILIbSKOBHCTBIX COEIHHEHMI, KOTO-
pble JIeTKO pacmajalorcs, NMPOMCXOOMT NpH KPUCTAIUIM3AUMM CyNbGHIOB.
CornacHO mociefHeil TUNoTe3e, H3 PaCTBOPOB CJIOXKHOT'O COCTaBa; COAEpXa-
LMX TeJUTYp, CeJieH, BUCMYT, CYpbMY M IpYTHe 3JIeMeHTbI, CIIOCOGCTBY IolHe
NOSIBJIECHHI0 YCTOHUMBBIX NMOJIMMEPHBIX COeIUHEHMit, 30JI0TO BbHIajaeT Mep-
nenHo. IIpoMCXOMT MOCTENEHHBIH TTOCTIORHBIA POCT 30JI0THHOK; MX pa3Mepsl
YBEJIMIHUBAIOTCA.

A BOT KakoOil BEJIMYMHBI MOTYT JOCTHYb 30JIOTMHKHM, 3aBUCHT OT LIeJIOro
pAma npuuuH. BaxHoe 0GCTOATENBCTBO — KOJMYECTBO 30JI0Ta, KOTOpOe
TPaHCIOPTHPYIOT 30JIOTOPYNHbIE PacTBOPBI K MeCTy MX pd3rpys3ku. Oxa-
3BIBAIOT BJIMAHME QU3UKO-XMMHUECKHE YCIIOBHUA B IIPOLEcCe 06pa3oBaHusA Py,
U pOCTa 30JI0THHOK — CKOPOCTH M3MEHEeHHA TeMIlepaTypbl, JaBJIeHUs, COCTa-
Ba pacTBOpPOB, KOHIEHTpaUuM B HUX 30JI0Ta. QT 3TOr0 3aBMCHT CKOPOCTbH
MPOLIECCOB MUHepariooGpa3oBaHusA, BKIIIOYas OTJIOXKEHHE CAMOpPOIHOrO 30J10-
Ta, UX JIMTEJILHOCTh, MAacca 30JI0Ta, KOTOPas MOTJIa BBINEJUTbCA U3 PacTBO-

0B.
P Bonslllylo poiib MIpaeT MpPHCYTCTBHE . MHHEPAIOB, CHOCOGCTBYIOLMX
OCAKIEHHUIO 30JI0Ta, ¥ BBICOKAA CTeNEHb pa3fapobIEHHOCTH B PYOHBIX TelaX
MHHE aJIOB,, BKJTIOUAILMX 30JI0TO, 0COGEHHO KBapLa i CyIbdHIOB.

" HakoHel, 30JI0THHKHM MOTYT yBE/IMUMBATHCA U YMEHBIIAThCA B pa3mepax
yXe I0cTle CBOETro BO3HMKHOBEHHS B pe3ysbTaTe IeperpyNMpoOBKH B Ipo-
mecce MpOJOIDKAIOIErocs (pOPMUPOBAaHHMA PYH - (BHYTpHpPYHHBbIE Mpeo6pa3o-
BaHHMsA) WM IOCTe 3aBeplIeHus pynoo6pasoBaHus (MOCTPY[HbIE H3MeHe-
HHA) . .

HaG6irofieHust Ha MHOTHX MeCTOPOXIEHHUAX MOKAa3aIM, YTO BeCbMa KpyIl-
HOe 30JI0TO M CAMOPOJKH BCTDPEYAloTCA B YYacTKax, rfe coueraercs paAp Gia-
FONPHATHBIX MPU3HAKOB — XPYNKHe AeOpMallMM KBapla ¥ OPYyTHX MHHepa-
JIOB, TNPOABIIEHHS BHYTPUPYIHOTO BBIIE/IAYMBAHHUSA U TIePEOTIIONEHHA MHUHe-
PAIBHOrO BEIUECTBA, HAJIMYHE MHMHEPAJIOB-OCAIUTeNIel 30J10Ta U JIETKO 3aMe-
IIaeMbIX MHHEPATIOB, MECTO KOTOPBIX MOTYT 3aHATH 30JIOTHHKH.

MuHepasor, NPUCTYTAIOWIMIA K HCCIIEOBAHKIO CAMOPOJIHOTO 30JI0Ta, BCE-
I/ia HAYMHAET C ONpEENICHHUs BeIMUMHBI 30JI0THHOK.

B panbHeiilueM Bce NMPHU3HAKH, XapaKTepH3yHOMMe 30JI0THHKH, yCTaHAB-
JIMBAIOTCS M OMHMCBIBAIOTCSA OTAENBHO I KaXIOTO KJacca KpYMHOCTH. MBI He
GyneM CTPOro MPHIEPXKMBAThCA 3TOTO NpPaBMIIA, YTOGBI H3GEXATh BO3MOX-
HbIX [IOBTOPEHHH, HO IIPH CIEUMATBHOM H3yYeHHH CAMOPOJIHOTO 30JI0Ta 3TO
TPaBUIIO COGITIONAETCA HeyKOCHHTEBHO.

MHOT'OJIMKUE U TIOXOXUE

Ionyyus npepcraBiieHHe O pa3Mepax 30JI0THHOK, €CTECTBEHHO MIOHHTEPECOBa-
Thesl MX GopMoit. EClM XOTAT KaK MOXHO TOYHee 0XapaKTepu30BaTh GOPMbI
BbIfIeJICHMI CaMOpPOJHOro 30JI0Ta B pyZe, ee ApOoGAT MOCTeNeHHO, YTOGbI He

PAacCIUTIOLMTD 30JI0THHKH, He pa30MTh UX Ha KYCOYKHM, TOTepsBLINE eCTECTBEH-
Hbli o6muK. Hepemko 30510TO, 3aK/I0YEHHOE B OTHOCHTENBHO JIETKO KpOIa-
LIMecss MHHepaiibl, GbICTPO BbICBOGOXmaercs u3 Hux. Ho unorpa popmy 3oro-
THHOK ‘TPY[IHO pa3/IMYUTh, TAK KPENKO OHM CPOCIMCh C APYTHMH MHHepalia-
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Puc. 3. 3010THHKY KOMKOBHIHOI H IJIaC-
- THHYaTO# dbopM. YBen. 10

Puc. 4. Pasmuumble GHopMBI BhIIeIeHHH
caMopOoAHOro 3010Ta. YBen. 20

Puc. 5. Coyeranue 30JIOTHHOK CIIOXXKHOH
LleMEHTALMOHHO! seucToft KOoHHUTypa-
LMH M mpocToff mpoxwiKkoBof#t ¢opMel.
¥YBen. 20

MH. 30J10TO MOXeT, HallpHMep, LIeMeH-
THPOBATh, BBIENAACH 110 CETH TPELLH-
HOK, KBapl, Cylbdumpl, KapoboHaThI,
COCTaBNIfAfl ¢ HUMH eQUHbIE KYCOUKH
KWIbl. B OTOENnpHBIX CiIyyasX, YroGbl
| YBHIIeTb BCe [eTalH (OpMBI 30/I0TH-
. HOK, MOCTOpPOHHHE MHMHepaJIbl pacTBO-
PAIOT B KHCIIOTAX.

BpocuB mepBbIi B3rIsAf Ha 30710-
THHKH, Bbl,B 3aBHCHMOCTH OT TOTO,
YTO Mpe[CTaHeT Mepen BaMH, BbIpasu-
Te CBOe BIeYaT/IeHHe OHOM U3 (pa3:

— Jla onu Bce ogunaxoBele! ITpoc-
TO HEepPOBHbIE IUTACTHHKH H YITIOBAThIe
KOMOYKH . . .

— Kakue xe pasHble — KaXeTcs,
HET HU OJIHOM Moxoxeit!

— 3pech npeo6rafaoT OgMHAKO-
Bble 30JIOTHHKH, HO Cpegy HHMX He-
GonplIas 4YacTh  OTJIMYAETCA CBOE-
o6pa3HpiMH popmamu.

— Mox®HO pa3THuMTh B2 BMAA -
yacTHl, — ¢ Gonee MpOCTHIMHM OYepTa-
HMAMM M CO CJIOXKHBIMH, HAIIOMHUHAI0-
INMMH BETOYKH, CKpYYeHHbIE IIPOBO-
JIOUKM, CKUIIETPBI, 3B€3[pHI . . .

Kak yxxe ynomuHanoch, 30JI0THH-
KH pas3jIMuHONl KPYIMHOCTH MOTYT Cy-
IIeCTBEHHO pa3IMyaThcss M NO dopmMe
(puc. 3 -5).

- IToueMy Tax MHOroo6pasHs ¢op-
MbI BBbIJIeJIEHHI CaMOPOIHOrO 30J10Ta
M KaKk NMPHBECTH MX B CHUCTeMY, pas-
OEelMTh Ha psAA NOX0XMX rpym?

OpmHa M3 caMbIX BaXHBIX M [0
KOHIIa HepelleHHbIX Npo6iieM o6pa3o-
BaHMA 30JI0TBIX PYA, — HCTOUHMKH
MeTa/yla B’ TeX pacrBopax, M3 KOTO-
PBIX OTNIAaralTcA 30JI0THHKH.



Puc. 6. [leHupHT 30710Ta; OT LEHTPATLHOM! OCH IIOH, ONHHAKOBEIM YTJIOM OTXOMAT yn,ml
HeHHble KPUCTaJUTHYECKHE BRICTYIBL. YBes. 20

Puc. 7. JleHOpHTOHK, 30JI0Ta; CJIOXHO M3OTHYThle KPHCTaJUIMUECKHE BEICTYIILI pacIosio-
5KCHEI 110 OHY CTOPOHY ocH. YBen. 20

JTO CNOXHBIA BOIPOC, 3aCiyXXUBAIOIUMH CMEUHAIBHOTO pacCMOTPEHMSA,
€My yxe IMOCBSALIEHbI MHOTHE paGoThbl U HET OCHOBAHUM CUMTATh, YTO PEILICHHE
ero coceM 6nu3ko. IToaToMy OCTaBHM B CTOpOHE HECOMHEHHO YBJIEKAaTEllb-
Hy10, HO TTOYTH HEU3BECTHYI0 HaYaJIbHYI0 NOpY (GOpMHPOBAHHA MECTOPOXXHE-
HMit K cpa3y nepeieM KO BpeMeHH MOSBJIEHHs 30JI0THHOK.

Hau6omnee yacto camopofHoe 301010 06pa3syercs MyTeM KpUCTAJLUTH3aLUH
M3 PYIOHOCHBIX PacCTBOPOB, COAEPXKALIMX XMMHYECKHE COEUHEHHsS 30JI0Ta.
OHH yCTOHYMBBI NPU ONpedeNeHHbIX (PM3UKO-XMMHUECKMX YCIOBHsX (HaB-
JIEHHH, TeMIlepaType, KOHIEHTPalMy BOOOPOJHBIX HOHOB, OKHCIIMTEIBHO-BOC-
CTaHOBMTEJIbHOM MOTEHIMaNe M T.I.) M pacmajaioTcs MpH MX U3MEHEHHH, [a-
Bas Hayasio 3apOX/ICHHIO H POCTY 30JIOTHHOK. B oHOii 06CTaHOBKe BO3HHUK-
HOBEHHE 30JIOTHHOK MOXET MpPOHCXOIHUTh omionpemexmo ¢ obpa3oBaHHeM
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Puc. 8. OkpyrieHHble KPHCTAJUIKI 30J10Ta. YBen. 20

Puc. 9. YimmenHbie IpPOBOJIOYHEIE ¥ MAJIOYKOBH/HEIE KPHCTALIEI 30710Ta. YBen. 20
14



OpYTMX MHHEpAJIOB, BKIIIOYAIOIKX B ce6sl [0 MEpe pOCTa MUKPOCKOIHMYECKHe
YacTHIBI 30710Ta. B Ipyrux ciiyyasx HMYTO He MelllaeT 30JI0OTHHKaM CBOGOIHO
pacT B He3aIOJHEHHBIX NMOJIOCTAX, MMelolMXcs BHyTpH %l Hepemko camo-
pOOHOE 30JI0TO 3aMelliaeT OPYTHe MHHEpaibl, KOTOpble IIOCTENEHHO pacTBO-
PAIOTCA, YCTyNasi MecTO 30JI0Ty. B 3THX CiTyyasx BO3HMKAIOT MpaBHIbHbIE 30-
JIOTHHKH — KPHMCTaJUTbI, MX CPOCTKH, [EHAPHMTHI M AeHApuTOMab! (pHc. 6,7),
Ha3BaHHble TaK IO CXO[CTBY C BeTBAIMMMMUCA AepeBbsmMH. IIpu 3amemenuu
OpYrHX MHHEpAJIOB, a TaKXe pH 0Gpa3oBaHMH CaMOPOJHOIO 30JI0Ta B pe3y-
NbTaTe pacnapa NPHPONHBIX TBepAbIX pacTBOPOB, HalpHMep, TeJUIypHIOB
30JI0Ta, — KPUCTAJUTBI H MX CPOCTKH OGBIYHO ITOJYYaIoTCS IUIOXO Or paHEeHHBI-
MH, C BBITyKJIBIMH TDaHAMH M CIJIaXKEHHBIMM peGpamu (JIMHHAMM Hepeceye--
HUs TpaHe#) M BepliMHamyu (TOUKAaMH IepeceyeHHs peGep). ATO mpupaer
KPHCTAJUIaM OKpYTJIeHHbIe (OpMbI, GIIM3KHe K LIAPOBHIHBIM H KaIUIeBHA-
HbiM. (puc. 8). IloABNsAOTCA M yIUIOMEHHbIe WM pe3KO BBITAHYTBIE, HAIO-
MUHaomMe IUTAaCTUHKH U MPOBOJIOYKH KpPHCTALTBI (puC. 9). 30JI0THHKH Ta-
KHX e (OPM BO3HUKAIOT, €CJTH CAMOPOHOE 30JI0TO MOCHe 0GPasOBaHKsA He-

TLITBIBAET MePeKPUCTAIUIM3aUMI0. B manbHeiiiueM MBI yBHOMM, 4TO 310 —
06bIYHOE ABJICHHE. ’ ’

U, HaKOHell, Ype3BHIYAHO XapaKTepHO A Mpoliecca pocTa BhIAETIEHHH
CaMOpOJIHOTO 307I0Ta 3aMOJIHEHWE MM BCEBO3MOXHBIX TPEWMH (IIPOCTOi
KOHQUTYpalMH MM CJIOXHO IepeceKamuMXcsa), LeMEHTalus pa3apo6iieH-
HBIX MUHEpAJIOB B PyIHbIX TeAaX U OTJIOXKEHHE MeXAY 3¢ pHAMM JPYTHX MHHe-
pasioB (B HHTEPCTULMAX), BCEBO3MOXHBIX MYCTOTKAX BBILIEIaYUBAHUSA. ITO
MPUBOJHUT K MOSBIIEHHIO 30JIOTHHOK MHOTO THNA — HenpaBHIbHBIX. Cpemu
HHX, B COOTBETCTBHH C YCIIOBHSIMHM 0Opa30BaHMA, pa3iIMYalOT TPELIMHHbIEe HITH
MPOXXWIKOBBIE, IEMEHTAMOHHbIE ¥ MHTEPCTHLHMANIbHBIE BUABI BhiAeseHui. K
TPEIIMHHBIM. (OPMaM 30JIOTHHOK OTHOCAT pas3jIMYHOTO pOfa HPOXKMIIKH,
IUIEHKH, YelUyHKH — pa300lueHHble WIKH O6pa3ylolie HelpaBUIIbHble CETKH
U 6/M3KHe K IapajuleNIbHBIM . CUCTEMBbI MpPOXHUIKOB (cM. puc. 1,.3). Ilemen-
TaUMOHHbIe (OPMBI NpeAcTaBieHbl KOMKOBHOHBIMHM YacTHIAMH, HepeaKo
cJlerKa YIUIOIeHHbIMH. BeTpeuarorcss KOMKOBHIHBIE 30JI0THHKH C IUIOTHBIM
AOPOM M MHOTOYUCIIEHHBIMH CJIOXXHBIMH OTPOCTKAaMH, NOJTyUYdBlIe Ha3BaHUe
nayxoo6pa3sHeix. K 3ToMy ke BHOY BbImeNleHUH NMpHHAJIeXaT He IUIOTHbIE,
a ryGuaTble, IYEUCTDIE, NeTeNbYaThie 30I0THHKH ( puc. 10) . UHTepcTHimam.-
Hble (OpMBI ONpeHeNAloTCsas KOHGHUIrypalHeid 3amoNIHAEMBIX CaMOpPOIHBIM
30J10TOM TPOMEXKYTKOB Me>X1y MHHepallaMH, — 3TO M H30THYThIE MPOXUIIKH,
TUIEHKH, KOMOYKH C OTPOCTKaMH, KIIMHOBUJIHbIE YaCTUIbI, H X pa3HOOOpas-
HBbIE CPOCTKH.

‘Kak Bcerma B mpupope, HMEIOTCA U NepexofHbie ¢pOpMbl, BbIIeleHHEIE
B CaMOCTOSAITENIBHBIH THII CMeLIAHHBIX GpopM. [ljis HUX XapaKTEPHO MPUCYTCT-
BHE HEMOJIHBIX KPHCTA/UIOB — OTrPaHEHHBIX YYaCTKOB Ha NPOXWIKOBBIX M
KOMKOBMHBIX 30JIOTHHKAX, CPaCTaHHil KPHUCTAJIJIOB, JpPeBOBUIHBIX OTBETB-
JIEHWH C HENpaBWJIBHBIMM YaCTHIIAMM, IPUCYTCTBHE BBICTYIIOB H OTPOCTKOB
Ha npaBWIbHBIX ¢opMax (puc.11). .

CMelaHHbple 30JI0THHKH BO3HMKAIOT B HEOJHOPOMHOH cpefe. Eciu onuH
YYaCTOK BbIJENIEHHA OTJIArajcs B TPeLIMHe, 3aKaHYMBAIOIWIEACA IyCTOTKOM,
B Heil - MOr o6pa3’oBaThCAd - KPHCTAJNIMYECKH OrpaHEHHbIH  BBICTY,
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. Puc. 10. 3onormHka ry6uaroft ¢opmel
. YBen. 20

. Puc. 11. ‘3omoTHHKH cﬁemamxoﬂ mopdo-
| JIOTHK C COYeTaHHEM KPHCTAJUTHIECKHX
| TpaHeft M HENPaBWILHEIX QopM. YBerl. 20

BEeHYAIOIIMii 30JI0TOH npoxuiok. brBaer, YT0 TpelmHKa, BMECTHBILASA 30J10-
THHKY, C OJHOH CTOpPOHBI OrpaHHYeHa MHMHEpAJIOM, HE PacTBOPSIOIMMCH M
He YCTYNaBLIMM MeCTO 30JI0TY IpH NPOCAYHBAHUHU 30JIOTOHOCHEIX PacTBOpOB,
a BTOpasi CTEHKa TPEeLMHBI CJIOXEHA JIETKO BHILENAYMBAEMbIM BELIECTBOM.
Morekyna 3a MoJleKynIoil OHO Gy[eT BBIHOCHTBCA DPAacTBOPOM, a 30JI0TO
TaKXe IOCTeNeHHO OyAeT 3aHMMaTh ero MecTo, IpUHUMAs GoJlee MITH MeHee.
npaBuiIbHble (OpMbl. ' [IpOTHBOMONOXHAA CTOPOHA 3OJIOTHHKM IaCCHBHO
MOBTOPUT HEPOBHOCTH YCTOHUMBOH TOBEPXHOCTH TPELUMHKH.

" Takas obwas kinaccudpuxkauys ¢GopM 30JI0THHOK MO3BOJAET He TOIBKO
BBIICJIMTh OCHOBHbIE HX THIIbI M BHJIbI, HO M IIOJy4YHTb NepBOE NPEACTaBIICHHE
00 ycloBHsAX OOGpa30BaHMs, a HMEHHO O XapakTepe Cpefdbl, B KOTOPOH OHH
BBIPOCIIH. JTO NMeEPBBIi IUar K MOHUMAHUIO IPOUCXOXIEHHUA YaCTHI, CAMOPOL-
HOTrO 30JI0Ta.

" Mop¢onorus 30JI0THHOK CTOHT TOrO, YTOOBI BINIANETHCA B HUX IPHC-
TanbHee. Bpsap nM Haiimercs Opyroif MuHepai, o6Nafamouii TAKHM MHOTO-
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obpasueM ¢GopM H TaKMM HX BenukosendeMm. Ho fenno He B 3CTETHYECKOM HX
BOCIIpUATHH, 2 B TOM, YTO (hOpMa IIOMOXET Cy[UTh O Cpefie, B KOTOpPO# poc-
JH 30TI0THHKH. ‘ ' :

H3yyeHne TOHKOOUCIIEPCHOTO 30JI0Ta, MPOBEACHHOE B OCIIEHee AeCATH-
JIeTHe, YCTaHOBMJIO, YTO MeJibYaiIlie 30JIOTMHKH NpeACTaBiIeHbl H30METpHY-
HBIMH HJTH €1a60 yIUIHHEHHBIMH KPHCTAJlIaMH.

KpynHele npaBuiIbHble KPHCTaJUIbI HAGIIONAIOTCA PENKOo; 4Yaile MOXHO
BCTPETUTh KPHCTAJLIIBI YIIOLIEHHBIE, a)e MIacTHHYaToro o6nuka. Hanporus,
Cpem MeJIKHX 30JIOTMHOK KOJIMYeCTBO KPHCTAJIIOB 3HAYMTENIBHO, XOTA Mpa-
BHJIBHO OrpaHeHHble KPHCTA/UTbI B GOJIbIlEH YaCTH MeCTOPOXKIEHUH pa3BUThI
OrpaHHYeHHO.

Bce BewlectBa, B TOM uKMClle ¥ MHMHepansl, CIOCOGHbIe K OOpa30BaHHUIO
KpPHUCTAJUTOB, NPHHUMAIOT He JT100ble (OPMbI, a TONBKO MPHUCYILKE ONpeAeTeH-
HOM KpHcTamnorpaduyeckoi cucreMe. 1o 06yClIOBNeHo MOPSIKOM pacrio-
JIOXEHUA B KPHCTaJUTMYECKON peleTKe OTAENbHbIX aTOMOB. CaMOpoaHoe 30-
JIOTO KPHCTAJUIM3YeTCsA B KYOMYeCKOi CHCTeMe, OTHOCALUEHCA K BhICLIEH Ka-
Teropuu cuMmeTpuH. HauGosee yacro y KpHcTaioB caMOpOIHOro 30/10Ta OT-
MeualoTcs TpaHH OKTas’[pa — BOCBMHMTPaHHMKAa C TpaHAMH B ¢opme
MpaBWIBHOTO TpEYTOJIbHUKA, pOMGOmOMeKasipa — NBEHA[IIATUPaHHMKA C
POMOHYECKHMH TPaHAMH, Ky6a.3HAUHTENbHO pexe NMpefiCTaBIIeHbI TpaHu 6o-
Jiee CIIOXHBIX MHOTOrpaHHMKOB. CoueTaHHe CUMMETPHYHO PacIOJIOKeHHBIX
TpaHe#l NPUBOOUT K BO3HMKHOBEHHIO Pa3sHOOGDA3’HBIX MO BHEIIHEMY BHIY
KPHCTAIUIOB. IIpaBuibHble K PUCTAIUIbI IIPEMICTABIEHbI BBITYKIIBIMH MHOTOT Pa-
HUKaMH. BraronpusrHbie A1 MX POCTa YCIIOBHA B IPHPOME BO3HMKAIOT He
yacro. [TosToMy 3HauMTENBHOE YMCIIO KPHCTAUIOB MMeeT MCKakeHHbIe Gop-
Mbl. IIpu pe3koil pasHuie CKOpPOCTe# pOCTa KPUCTAUIA IO Pa3HBIM HAllpaBJle-
HHUSM, YTO MOXeT OBbITb, HallpHMep, CBA3AHO C IIPHTOKOM 30JI0TOHOCHBIX Pac-
TBOPOB TOJIBKO C OTHOM CTOPOHEI, 06Gpa3yoTca He CIUIOLIHBIE MHOrOrpaHHM
KH, a CKeJIeTHbIE KPHCTAJUIbl — MOJIble, C YTiIyGIeHHsAMH, 3Be3qYaThie, JTyUHo-
ThI€, ceTyaTsie (puc.12).

Ha BepumMHaX KpPHCT&JIOB MOXHO BHAETh NPU3HAKH MX PACIUEIUIEHHOrO
pocTa, MPUBOAALIEr0O K 0Gpa3OBaHMIO pANa KPHCTAVIMYECKHX BBICTYNIOB —
KaK 6bl NOMOJIHUTENbHBIX ’TOJIOBOK. ' .

06/HK KPUCTAIUIOB TaK)Ke YCIIOXKHSAETCA, eCIIM OHH IPefICTaBIAIT co6oit
OBOHHUKOBBIE CPOCTKH, HMeolIHe OfHy 00uryio rpais. Mx oyepTaHus B IUia-
He oNpedensTcA (GOPMON CPOCTKA, MOITOMY KOHOUIYpalus NBOHHHKOB
MO>ET ObITb BHEIIIHE COBEPILIEHHO HECBOXCTBEHHO# CHMMETPHH CaMOpPOJHOIO
3onota. Tak psap HccienoBaresnieil OTMeYAIH LIECTHYTOMbHbIE OYEPTAHUA YKO-
POYEHHBIX IBOHHMKOBBIX CPOCTKOB M NATHYTOJIbHbIE — CKEJIETHBIX KpPHCTAI-
JOB. '

OueHp XapaKTepHbl AJ1A PAAA MeCTOPOXICHHH yITHHEHHbIe KPHCTAILIBI ¥
HX OBOHHMKOBBIE CPOCTKH B BHJIEe HIoJIoYeK, BOJIOCKOB, JIEHTOUEK , IpOBOJIO-
YeK, BHITAHYTBIX 10 OfHO#M U3 rpaHeit (cM.puc. 9 ). Ha mpoBonounHnx xpuc
TaJTax PacroyiaraloTCs MHOTAA HAa pasHbIX PAacCTOAHMAX APYT OT ApPYyTa WIH
TONapHO MO OIPENieNIeHHBIM YTTIOM K OCH NPOBOJIOYKH KPHCTAUTMYECKHE Ha-
POCTBI, HEOOBIYaHHO HAIOMMHAIOLIME [IOYKH Ha JIPEBECHBIX BeTBsAX (pHc. 13).
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Pﬁc. 13. Henppur 30mora. YBein. 20

B HeKOTOpHIX Cy4yasX MPOBOJIOYHBIE BBIAEIEHHA Pa3BETBIIAIOTCH, H OTAEIE
Hble BETOYKH 3aKAHUUBAIOTCA CKeJETHBIMH MOJIBIMM NMOMOBHHKAMM KDHCTa-
JUIOB, IOKOGHO ManeHbKHM 30JI0THIM KaHpensa6paM. IIpoBonoutsie u nanow
KOBMIHbIe KPUCTAJUIbI C OKPYTJIEHHBIMH YTOJIILEHHAMH Ha KOHIE MOXO0XH Ha
ckunerpel. Ecnu ske okpyribie 06pa3oBaHus BO3HMKAWT Ha OGOMX KOHLAX
YUIHHEHHOTO KPHMCTalIa, 30JI0THHKA HMeeT BHJ, raHTeJiei.

Ilpu cpacraHuu Apyr ¢ Apyrom KpHCTaUIbl 0Gpa3yioT 30JI0TUHKH pa3jIHy
HOH ¢opMbl. EciM KpHCTANIIBI BBIXOOAT KaK Obl M3 OJHOTO LIEHTpa, BO3HW
KT ApY3bl, IIpH OTCYTCTBHH TAKOTO LIEHTPa — CIIOXKHbIE PY30BHIHBIE Kap-
kacbl. Hanu3aHHbIe BOOMb OFHOM OCH, PaclloJIOKEHHbIE B OHOM HIM HECKOJIb-
KHX IUIOCKOCTAIX KPHCTaJUIbl, NIPENICTABIIAIOT COOOH HacrosAlIMe 30JI0ThIe KO-
JNOCKH. YBeHuaHHbI Gojlee KPYNHBIM KPHCTAIIOM KOJIOCOK IpUHMMAeT
18
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Puc. 14, JleHppuTOMIBI H CPOCTKH KPHCTAJUIOB 30J10Ta npononoxommuoﬂ M JIEHTOBHH-
Ho#t dopm. YBen. 20

¢opmy u3smHOro ckumerpa. Kpucramwisl, kak Gbl MOCaXeHHbIE HA €IUHYIO
ochb (YETKOBMIHBIE CPOCTKH); KOJbUA ¢ OKPYMIBIMH KpPHCTALTHYECKHMHU
BBICTYTIaMH; IIPOBOJIOKOBHJHbIE M JIEHTOBHIHBIE CPOCTKH KPHCTAJUIOB, HA
MOBEPXHOCTH KOTOPhIX TOHKMMM BBICTYIIAMM WIM KaHaBKaMHM HaMeualoTCs
TPatMibl KPHCTAJUIOB; CIYTaHHO-BONIOKHHCTEIG CKOIUICHHS BOJIOCOBHIHBIX
KPHCT/IIOB — BOT [IalieKO He MOJHBIA nepedeHb GOopM, BOHUKAIOWKMX NIPH
CPacTaHMH KPHCTaJIOB CaMOPOJHOro 30710Ta (puc. 14—17).

OcoGenHo nmpuuymIuBeie (GOPMBI HMEIOT AEHAPUTDI M JeHApUTOUuabI. B
HOTO MHEHHS O TOM, YTO M3 ceOsl NMpeCTaBIAOT AEHOPUTHI, HE CYLIECTBYeET.
Ipepmnonarator, 4T0 310 GOMbIUEH YaCTbIO PUTYPbI POCTA, COCTOALIME U3 OTHE-
JIBHBIX, CPOCLUMXCA OPYT ¢ APYTOM, KpHCTA/UIOB. VI3yueHHe HX BHYTpPeHHEro
CTpOeHMs1 TIOKa3bIBAET, YTO OOBIYHO KaXKOBIA AEHOPHUT — 3TO €OMHBbIH KpHC
TaJlJI, YaCTO ¢ NMPU3HAKAMM He CIUIOLIHOTO, a CKeJIeTHOro pocra. Jjis JeHapH-
TOB XapaKTEPHO 3aKOHOMEPHOE DACIOTIOXKEeHHe OTHENBHBIX IMEMEHTOB =
KPpHCTAJIIONOAOOHBIX BBICTYIIOB.

K meHppuTOMmaM OTHOCAT 30JIOTHHKM C HEOTYETJIMBO NPOSABIIEHHBIM pa3
BeTBJIEHHEM, *’CTBOJIOBbIE” LIEHTpaJIbHbIE CTEPXKHH MOTYT OTCYTCTBOBATh, BET-
BH MHOI'ZIA CPaCTaOTCA OPYT C OPYIOM. .

PasHooGpa3ue ¢opM HeHOPUTOB M OEHOPHTOMAOB CaAMOPOTHOrO 30JI0Ta
HacTo/bko Benuko, yto H.B.IleTpoBckas, aBTOp cucreMariH ¢popM Boizele-
HHMH CaMOpPOIHOIO 30JI0Ta, MPeJIOKWIA CIEHATTbHYI0 KJIacCHUKAIMIO JeH-
PMTOB.
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Puc. 15. CpocTKH KpHCTaJUI0B 3070Ta. YBeiL. 20

O6wue GopMbI 30JI0THHOK GHIBAIOT ApeBOBHUOHBIE, KYCTOBHMIHBIE, MOXO-
BMIIHBIE Y TPeXMEpPHBIX BBIIEJIEHHI; BeTOYKOBHAHBIE, THCTOBHAHEIE, NANIOPO-
THUKOBHIHbIE, €NIbYaThle, 3BE3[YaThle, pelleTYaThie, IUIETeHble, JIAMuaThie U
GapenbedHple Y IUIOCKUX 30JI0THHOK; MPOBOJIOUHBIE C “’6YTOHUATHIMH” BEIC-
TyNaMH, CKHIIeTpOBHIHBIE H LIENKOBHIHbIE (COCTOALIME W3 MapaylIeNIbHO Cpo-
CILUXCA CTBOJIOB C 3apOIbILIEBBHIMH BETBSMH) 'y CTEPXHEBBIX JEHAPHTOB H

[ CHI{PUTOHMIOB.
Tonbko mepewiciieHue Ha3BaHWH POXIaeT B BOOGPaKEHHWH CKa30YHbIE

'30JI0ThIe NMAaMOPOTHUKH M BETBH [EPEBBEB, CIUIETEHHUS JIEHT U Y30 pHBIE JIUCTDSI.

A peanbHbIe 30JI0THHKH O0GHapy XMBaloT BCe HOBbIe COYETaHHsA Y30pOB, HAIo-
MUHAIOIIMe TO BONOTOACKHE KPYXeBa, TO IUIEIIHH MOPCKMX HY[IOBHLL, TO
(aHTacTHYecKHe CTEGITH U IBETBL.

20



Puc. 16. CpocTKH KpHCTAIIIOB 30110Ta: YBen. 20



Puc. 17. CpocToK CKeJleTHbIX KPHCTa/UIOB 30J10Ta. YBen. 20

. K xnuure aBropa ynomMsHyTO# CHCTeMaTHKH Mbl OTChUIa€M TeX, KTO XO-
yeT .noApoGHee y3HaTh O ¢oOpMax 30JIOTHHOK U NO3HAKOMHTHCA C PAOOM
HX YHHKaJIBHBIX (poTOrpaduit u 3apHcOBOK.

Kpome dpopmsbr 30110THHOK, CyLIECTBYET ellie TaKOe NMOHATHE, KaK CKYJlb-
IITypa MX NOBEPXHOCTH. JTO HEpOBHOCTH, BO3HMKalolIMe IIpH poOCTe Yac-
tH. Hapacras cioit 3a croeM, NOBEPXHOCTh KPUCT/UIOB M HeNpPaBWIBHBIX
BbIJEJICHUH NpHOGpeTaeT CTymeHYaTslil peibed (CKYNBOTYPY) WIM TOHKYIO
JIHHEHHYI0 IITPHXOBKY, MAPAUIENbHYI0 IepeceYeHHsAM pa3JIMUHBIX IpaHeil.
CryneHd HMelT pas3jIMUHYI0 BBICOTY — OT JOJIeil MHKPOMeTpa, pPasiiMuMMBIX
TOJIbKO C MOMOLLbIO0 3JIEKTPOHHOTO MHKPOCKOIA, 0 Ipy6bix, BUGHMBIX IPOC-
THIM IJ1a30M YCTYIIOB. .

Ha 3onote ocrarmrca Tak)ke OTHEYaTKH OTAENBHBIX IpaHell KPHCTaJUIOB
KBapua, cyibdumoB, KapGOHATOB, peke — APYIrHX MMHepPallOB-COCEHei;
HeNpaBWIbHbIE AMYATBHIE MOBEPXHOCTH TPEIIHH, CIOXEHHBIX pPa3THYHbIMU
MHHepallaMH; TpeLIMHOK CNAaHHOCTH — HaNpaBJIeHHH, N0 KOTOPHIM pacKa-
JIBIBAlOTCA M PAacciIaMBalOTCA MHOrMe MHHEpaibl HA KYCOYKHM ¢ IJIafKoH
NIOBEPXHOCTBIO. - .

PacTBOpBI, UMPKYHpYIOLIKEe B PYAX M MOCTIE OTJIONKEHHsI CAMOpPOIHOTO
3051072, 06pa3yioT (Urypel TpaBIIeHHA — YIIyGlieHHs B BHJE MHKPOCKO-
MIMYECKHMX MHPaMMIOK, IIEeCTHYTOJbHBIX HECKOJIBKO OKPYTJICHHBIX YIiyGile-
HH#H, yCTYTIOB.

PaccMmaTpuBas MoBepXHOCTh 30JIOTHHOK € OMOLUBIO 3IeKTPOHHOIO MHK-
pocKona IpH yBelIHYEeHHAX B HECKQIBKO ThICAY pa3, MOXHO BMAETb Golnee
TOHKHE — CYGMHKpOCKONHYeCKHe — CKYIbNTYpbl. OHH Takxke IOMOTaioT
CYIMTh O MEXaHH3Me pOCTa 30JIOTHHOK — ITyTeM HaC/IaMBaHMA TOHYAMLIMX
IUIacTOB 30710Ta. FIHOr#a noBepXHOCTh HAMOMHHAET OKpYIJIble MHKPOCKOIH-
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YeCKHe XOJIMMKH, pa3fiefieHHble W3BWIMCTBIMU pyyeixaMu. Takoit peibed
Ha3pIBalOT MIOYKOBUOHBIM (OH OEHCTBUTENBHO HAIOMHMHAET CTPOEHHE IIOBEPX-
HOCTH NOYEK XMBOTHBIX). OOBIYHO MOYKOBUEHBIA peibed BO3HHMKAET NpH
OCaXX[CHHUH 30JI0Ta He U3 HCTUHHBIX, @ H3 KOJUIOMHBIX PaCTBOPOB.

Ho HenmpaBwiibHO GbUIO GbI HA OCHOBAHMH BCErO CKa3aHHOTO 3aKITIIOYUTB,
YTO 30JIOTHHKH BCEI/a U Be3[le OTIMYAIOTCA pa3HOooOpasuem (bothx " cxymr
OTYpbI IOBEPXHOCTH. :

BcnomHuM © npenmymecrneﬂuo OIIMHAKOBBIX (popmax rouxom&cnepc—
HBIX 30JI0THHOK. U B pymax .c Gonee KpyIHBIM 30JI0TOM €CTb YYaCTKH, rhe
TIOYTH BCe. ero YacTHIBI MOXOXH ApPYT Ha Apyra — nycrb He; kax 6nu3ﬂeum, HO
KaK G/IM3KHe pOJCTBEHHUKH.

Wrak, BcMarpuBasch B BapHaNuH (bopM ‘M CKYNBATYP nonepm-locm
30JIOTHHOK, MOXXHO IOJIyYMTb NpefcTaBlieHHe O MeXaHW3Me MX pocCra, BMe-
Iarolei cpefe, HHTEHCMBHOCTH POCTa MHHepaila M [aXke O TOM, YTO 00pa3o-
BaHHe 30JI0TMHOK B OJHOM M TOM Xe yqacnce PY[HOTO Tela POHCXONWIO He
OIIMH pa3..

Cnepnyromue, Gonee rnyﬁoxne M TOUHbIE, IU1aCThI uucpopmalmu nael usy-
YeHHe XHMHYECKOTO COCTaBa H Bﬂyrpel-mero CTpOeHHs aononmox L

HEPA3J'IY'-IH!>IE H CJIY‘IAP'IHBIE

o REEEY . , )
B KaKoii 6b1 CBA3H U KTO 651 HH3aTOBOPWI O 30JI0Te — ca'MOpom{oM WIH B
IOBEJIMPHBIX H3MENIHAX — MOXHO OBITh noutH yBepemmM Y10~ npoaBytm‘r
CJ10BO ’nipo6a’. o :

Ilpo6a '3omora noxaabmaer, CKOJIBKO 30JI0Ta conep)kmc;r B clmaaax
WIH 30JIOTHHKAX. - - S -

B camoponHOM 3070Te NMPaKTHYECKH MOCTOSHHOI,. Hepaanyqﬂoﬁ ¢ HUM
TIpUMECDI0, YaCTO MPUCYTCTBYIOLUEH B 3HAYMTENLHOM KOJIMUECTBE, SIBIHAETCH
cepeGpo. OcrasibHple NMPUMeECH — MOCTOSIHHBIE, HOCTATOYHO OGBIMHBIE; BECh:
Ma pefiKHe, — KaK NpaBWIO; BCe BMeCTe peaKo mpeBbiiaior 0,2% ‘obiweit
MaccChl 30JIOTHHOK H TOJIbKO B OTHENIBHBIX CIIYYafgX MX CyMma HOCTHraer 1%.

IIpo6a 3070Ta ompemenAeTcs Kak OTHOLIEHHE CONEPKAHUA B CIDIaBE
WIH CaMOPO[IHOM 307I0Te coﬁcmem{o 3onora K cymme couepxcamm 3011012
ucepespa Au o

1000‘ R _'.,.‘=,.5 LT la
(Au+Ag) y s S ene g
B otmenbHBIX 3onoropy1:mmx pauouax BCTPEYATCA “30JIOTHHKH ¢ G
BBICOKHMM CONIEpkaHHAMHA IPYTHX - IpUMecell — PTYTH (pPTYTHOE ‘30JI0T0 M
amaibramel), Meau (MemMCTOe 30710TO) . B TaKuX Cyvasx BBMMCIAETON -
raTypHas npoGa, NpelCTaBAIOWas . COGON OTHOILIEHME 30JI0TA: K - CyMMe
BCeX INpHMecel B HEM, WM Xe KOJHYeCTBO 30JI0Ta yxaabmaercx B
TIpOLEHTaXx.
I[IpoGa 301m0Ta M3Mepserca. B npowmne (°/oo) HO oﬁoauaqe}me e;m-
HHIIbI U3MEPEHHSA OGBNHO ONyCcKaeTcs. D o E
TIpo6a XMMHYeCKH YMCTOTO 30710Ta JIOJKHA pasmmacx 1000 HO npaxm-
YECKH TaKas CTeNeHb OYHCTKH CIUIaBOB He JOCTMTHYTa M MaKCHMAJIbHAs IPO-
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6a cocraBnser 9999 — 999,99. B npupone Taxie BCTPEUeHO 3071070 npo6el,
npeBsiaoLei 999.

I oGo3HaueHua Gonee cepeGPHCTBIX WIEHOB MPUPOJHOIO 30710TO - Ce-
PeGPsAHOro psjia YNOTpeGNAOT Ha3BaHMA “3NeKTpyM” M “Kiocrenut”. Bepx-
HAf TPAaHMUA KOHUEHTPAUMH 30710Ta B' 3THX PasHOBHIHOCTAX PaTHYHBIMU
aBTOPaMH NIPOBOAMTCA M0-Pa3HOMY.

HauGonee yacTo k 3neKTpyMy OTHOCAT 30/10TO PoGeI 250 — 700 K KIOC-
Tenuty —250 — 101. Bornee HU3KMe KOHUEHTpauuy 3omota (100 1 Menee) xa-
PaKTEPH3YIOT yxe caMopofmHoe cepebGpo. IludpoBrie 0603HaYeHUA NpOGHI
MOXXHO 3aMEHATh OGLIENPUHATHIMU Ha3BaHMAMH, NpeioxeHHpMH H.B.Iler-
POBCKO: BeCbM2 (MCKITIOUMTENILHO) BBICOKONMPOGHOE 30710TO — Mpoba BhILIe
950; BricoxOnpo6HOE—~ OoT 900 mo 950; cpemmeit nMpo6er— 800— 899;
OTHOCHUTEJIPHO HM3KONpOOHOe — 700 — 799; Hu3KompoGHoe -— 600 — 699;
BeCbMa HM3KOIMpPOOHOE WM BrICOKOCepeGprcToe — Huxe 600.

Ilpu mpombineHHOM 10GbMe 30710Ta NpPEACTaBIsAeT HHTEPEC HOJIA ITOro
LIEHHOrO 3JIeMeHTa B OGlleii Macce moiyueHHoro Metawia. Ha nepemaBky
NIONajfialeT 30JI0TMHKH C BKJIIOYEHHUAMH IYCTO# MOPOAbI, TOCTOPOHHHE MUHE-
paJibl, MEXaHHYeCKHe NIPUMecH. B 3THX ciTyyasix ycTaHaBIIMBAeTCA JIMraTypHas
npo6a, N03BoNA0IWMas OUEHUTb AOOBMY, HO MAJIO rOBOPAILAA HCCIEAO0BATENI0
O CaMHX 30JIOTHHKAX. A TOJIBKO CBeJEHUA TAKOrO PoOHa BajHbI s IOHHMA-
HUs YCIIOBUiI 0GPa3oBaHMA CAaMODOMIHOrO.307I0TA H, B KOHEUHOM Cuere, I
TIOMCKOB MeCTO POXKIEHHIA.

. 9TO 3dCTaBNAET IPUMEHATD aHaJmam, OCHOBAHHbIE He Ha CIUIABJIeHHH, pa-
CTBOPEHHM HJIM CXKMTaHMM GOJIBILIOro YUCIIa 30JI0THHOK, 2 Ha M3YyYEHHH OT[e-
JIHO B3ATOH 30JIOTMHKH MJIM [aXke HMYTOXHO#H ee monu. Toneko mns onpepe-
NeHUsl CpefHed MpoGbl KPYMHOH 30JIOTHHBI MJIH CAMOPOAKA MOXHO Mpuber-
HYTb K aHAJIMTHYECKUM MeTOZaM, TpeGyiomwyM GOJNbLIMX HABECOK — MpOGHp-
HOMY, CIIEKTPaJIbHOMY, MUK POXHMHYECKOMY.

Kaxxgpiit 13 BUOOB aHaM3a, TNpeaHa3HaYeHHbIH [ HCCIIE[IOBAHUA OFHOM
30JIOTMHKH, HMEET H CBOM MOJIOXM TeNIbHEIE CTOPOHBI M HEIOCTaTKH.

Hpocremunn, GBICTPBIA M TOYHBIA, HO HE3aCIy)KeHHO 3aGbIThIi u3-3a
KaXyleHcs MPUMUTUBHOCTH CIOCOG ompeneneHus MpoGhI 3010Ta — MeTOL
npobupHoro xamus. IIpoGa y3HaeTcA myTeM CpaBHeHHs LBeETa YepToueK,
NPOBEJIEHHBIX 30JIOTMHKOH M 3TaJIOHOM (IPOGUPHOM MIJION), Ha CIEeLMalib-
HOM NpOGHPHOM KamHe. Ec/iM 1BeT ABYX UepTOYEK-LUITPUXOB pa3/HyaeTCs
cnabo, Ha [Be CpaBHMBaeMble MOJIOCKH HaHOCHUTCSA IONEPEYHBI Ma30K KHCIIO-
T0i. Bosee HU3KONPOGHBIA IITPUX CTAHOBUTCA MPH 3TOM TeMHee COCEIHETO,
TaK Kak 4YeM Goiblle cepeGpa, TeM OpICTpee 3aTpaBIMBAETCA CAMOPOSIHOE 30-
JIOTO WJIH 30J10TOM~CIIaB. ‘ ,

OcranbHble MeTOABI ONpeneNieHus MpoGbl TPeGyIoT CrenuambHOro oGopy-
JOBAaHMA W MOArOTOBKM 30JIOTMHOK K aHam3y. PaccMoTpeHne NMpHHUMIOB
OeiCTBUA annapartypbl, CO3JAaHHON IJIA MCCIIeIOBaHHA COCTaBa BellleCTBa, He
BXOOUT B Haury 3apayy. Ho Ha nmpumepe u3yueHus mpoGbl 30J10Ta MOXKHO IIO-
HATb, HACKOJIBKO OBLIMPEH COBPEMEHHBI KOMIUIEKC aHAJMTUYECKHX METO-
OOB M KaK HM3OHpPATENIbHO CNICAYCT MX NMPUMEHATh I pelleHUsA KOHKpeT-
HBIX 3afay. o
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ATOMHO-2GCOPGLMOHHBIA METOJ MO3BOJIAET ONMpeAeTHTb NpoBy MenKoi
30JIOTHHKH MJIM 4acTH Gojlee KPYNHOro BpyeNleHua. OnpefesieHHe MPOM3BO-
IMTCA M3 PacTBOpA, MOITOMY Pe3YINbTaT NMOJMYYaeTCA YCPEAHEHHBIH A Kax-
0oit gacTHuel. MeTos HelNb3sA MPUMeEHATh; KOTAA HYXXHO ONpefeNuTh mpoby
OTAENGHBIX YYaCTKOB 30JIOTHHOK HJIM NMPOGY 30JI0Ta, 3aKIIIOYEHHOTO B Pyfe.

Orpenenexne npo6pl METOAOM H3MepeHHA KO3 (UIMEHTOB OTPaXKeHHs
30JI0Ta NIO3BOJIAET B PANE CIIYYaeB PeUmMTh 3Ty 3amauy. JUis momyyeHHA TOY-
HbIX Pe3yJbTAaTOB TPeGYIOTCS YUYaCTKH IOJIMPOBAHHBIX BhIIEIIEHHH 30710Ta Ge3
OedheKTOB NMOMPOBKH. ITOrO HeJlerko AOCTHYb B NMOJMPOBAHHBIX -KYCOYKaX
pynst (aHuumdax) u3-3a pa3MYHON TBEPHAOCTH CIIAraloLIMX PyAy. MUHEPalOB.
30510710 O6BIYHO GBIBAaET OJHMM M3 CAMBIX MATKHMX MHHEPAJIOB M IUIOXO IOJ-
HaeTcs MOJMMPOBKe. BaXkHoe mpeMMyIuecTBO 3TOro MeTofa — IOJIHasg COXPaH-
HOCTB 30JIOTHHOK, TIOIBEPrHYTHIX HCCIIEIOBAHUIO.

Hpumeuexme JIOKAJIBHOTO MUKPOCIEKTPaJIbHOTO MeTOfia (J1a3epHblid IMH-
CCHOHHBI! aHATM3) TO3BOJIAET ONpEAENATh [ipoby MeNKHX 30JIOTHHOK, Maxe
ecllM OHHM 3aKJIloYeHpl B  aHUDIMGe HMIM B KYCOYKax pynsl.
Ecmu mpo6a ycraHaBnuBaeTcs OJIA OTHENBHBIX YYacTKOB 30JIOTHH, COCEI:
HMe OCTalTCsA HeHapyuleHHbIMM. lleHHO M TO, YTO HapAdy ¢ ompenereHHeM
npo6bl MOXKHO NONYYHTb KayeCTBEHHbple JaHHble O HAJIMYMM B 30JI0TE fpy-
T'HX JIeMEHTO B-Iipi Meceit.

Peﬂrreﬂocnexrpanbubm (MHKpO3OHJlOBbIH) MeTO[, aHajliM3a 30J10Ta
HOCTaTOYHO TPYNOEMKHHA H JOPOrOCTOAIMHA. MeTos MO3BONAET YCTaHOBHTD,
CKONBKO COHEpXMTICA cepebpa B MHKPOCKONMYECKMX MAaJbIX YYacTKax
30]I0THH M H3yuaTh paclipefieieHHe B HX Mpepenax cepe6pa M 3oiora. Ilpu
3TOM HMccileiloBatenb OGA3aH TOYHO 3HATh, YTO )K€ OH M3yyaeT, KaKOH 3Jle
MEHT CTpOeHHs CaMOPOOHOro 3oiora. CiyyaiiHble, MacCOBbIe ONpepelleHus
Npo6bl B pasHBIX TOUKAX 30J0THHOK MOIYT JATh TONYOK JUIA HEBEpHBIX
YMO3aKJIIoYeHUA ¥ He0GO CHOBAaHHbBIX BBIBOJIOB.

Tak Kak TBEPOOCTb CAMOPOOHOTO 30JI0TA 3aBHCHT OT COMEPXaHUs B
HeM cepeGpa, MHOrOa Ui OINpefieNeHus npoﬁu npnmeﬂxerca MeTof, U3y~
9eHHA MHKPOTBEPAOCTH 30JI0THHOK. ,

Onpepensars npo6y 30J510Ta NyTeM M3MEpeHHs €ro MHKpOTBEepHOCTH
H CpaBHEHMA TNOJIYYeHHbIX 3HAUYEHMH C STAIOHHBIMM MOJXKHO TOJBKO B TeX
ciTyyasx, KOrja He TpeGyercs GONbILIONH TOYHOCTH.

3amepuB - opHUM U3 HauGollee paLMOHAIBHBIX HJIA nocranneuﬂoﬁ Henu
crnoco6om mpoBy 30/10Ta, Y3HAIT COOEp)KaHHe B 30JIOTHHKAaX cepeGpa WM
TIpH HUTHYMH JpYTHX NipUMecei X CyMMY BMecCTe C cepeGpoMm.

Cepebpo HEPA3MyyHO C NMPHPOJHEIM 30MOTOM. Henapom Ty npmvxecr;
Ha3pIBAalOT IMIaBHOH. 1 Au M Ag OTHOCATCA K OOHOH M TOi ke MOArpymIe
cocemHux mnepuomoB tabnmuupl JI.M. MeHpeneeBa u oGIafalOT CXOOHBIMH
XMMHYECKMMH CBOHcCTBaMH. Pa3zmepbl aToMOB OGOMX 371eMEHTOB GIIM3KH,
M aTOMbl MOTYT 3aMellaTh [pYr Apyra B KpPHCTAJUIMYECKON pelleTKe (mz
BaTb TBEPAbIE PACTBOPLI 3aMELLEHHA) .

B npupopne oGHapy>KeHbl MHHEPAJIbl ¢ TAKHMH COOTHOLLIEHUAMH 30710Ta 1
cepeGpa, 4To OHM 06pa3yl0T HelpephIBHEIA NPUPOAHBIA PAM OT CAMOPOJHOTO
30JI0Ta OO CaMOpPOAHOro cepe6pa. ITO He 3HAYMT, YTO B KaXIOM MECTOpPOX-
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TEHHH - MOXHO. BCTPETHTH :30JI0TO JII06OH MpOGhI, HO BO BCEX BMECTE B3ATBIX
H3BECTHBIX MECTO POXKIICHUAX HalJIeHbI 30JIOTHHKH H CepeGpHHKH, BBICTpanBa-
Ioniuecs 6e3 nepepbIBOB OT TIOYTH - XHMHYECKHU * yMcTOro 3010Ta (99,9 % Au)
1O TaKoro e yucroro cepeGpa (99,9 % Ag ). Hexoropnie HccienoBatenu
CYMTAIOT; YTO .3TO; HEMPEPhIBHBIA PAM, TBEPHABIX PaCTBOPOB cepebpa B 30/10Te H
307ioTa B -cepeGpe, Ipyrue CUMTAIOT ero NpephIBUCTBHIM, MUCKPETHBIM,

- CyImecrByeT. NpeayIoNIokKeHne, YT0 30JI0THHKH NpeACTaBIIAIT: co6oi mx-
Tepmerannmxecxue coenuHeHHs 30JI0Ta ¢ cepeGpom. JleficTBUTENBHO, HanGo-
JIBIIMM PacCIpOCTpaHEHNEM T0JIb3YeTCs CAMOPOAHOE 30JI0TO C COOTHOLICHHs-
MH Auu Ag GIH3KUMH K:TeM, KaKHe JOJDKHBI GbUIH Gbl GBITH Y NMpepfionara-
€MbIX: COeIMHEHHI .3TUX 3JIeMeHTOB. Tak, HanGosiee yacTo Habniopaercs 30J10-
TO0- Mpo6hI 650,790, 850+870, 900—920; 940—960. ITo-BHmMMOMY, B 3aBH-
CHMOCTH OT (M3MKO-XMMHUECKHX Y CIIOBHII KPHCTAJUTH3AlMM, COCTaB TBEPIO-
o pacTBOpa ’30710TO—CepeGpo” MOxer BapLUPOBATH MPAKTHUIECKH Ge3 or-
panuvennii. Ho B mponuecce manbHeimx H3MeHeHHi 30JI0THHOK, peyb O KOTO-
PbIX BIepelM, CTPOEHHe 30JI0TMHOK YNOPANOYMBAETCA M COCTAB MpHGNHKaeT-
€A K COCTaBYy COeTMHEHMI! 30/10Ta C cepePpoM. |

7., CylecTBYIOT "M Apyrue 3J€MeHThI, GIM3KHe K 30JI0Ty 10 XMMHYECKHM
cBoicrBaM. OfHaKo OHH .0Gpa3yIoT B 30JIOTHHKAaX TOJIBKO BTOPOCTENEHHbIE
DpHMECH, KaK, Halp¥Mep; Mefib, IPUCYTCTBYIOILAsS B HHX IIOCTOSHHO. -

.- B paifoHax pacnpoCTpaHeHHs MECTOPOK/IEHHA Me[M H B CAMHX 3THX MecC-
TOPOXAEHHAX B 30JIOTUHKAX YaCTO OTMEYAI0TCA TIOBLILLEHHBIE IIPUMECH ME[H,
U3MEHSIOLMECH : OT JIECATBIX -[ONei. MPOLEHTa [0 HeCKOJBKHX IIPOLEHTOB.
Berpeyaercs -u memucroe 301010 (Gonee 20. % Cu), M HHTEPMETAJUIHYECKHE
COEMHEHM S M -C 30JI0TOM,.30JI0Ta C MeMbIo, a TaKJXKe 30JI0Ta, MEU M Ce-
pe6pa. Ho penko, mHIIE B OTAENBHBIX MECTOPOXIEHUAX WIH PyIHBIX TENIaX,
Me[MCTOe 307I0TO Npeobnapaer. 10 OGBACHAETCA TeM, YTO Me[b ropasfio
Gonge aKTHBHA; YeM 30710TO M cepeGpo. OHa HAMHOTO GHICTpee BBINIAfIAET M3
PYTOHOCHBIX pPacTBOPOB, 00pa3y s MHOrOUMCIIeHHbIE MUHEPAJIbl — COSOUHEHHA
¢ cepoil, MetayulamM, MeTalionpgamu. Ha momio mospmHee ocaxpawomerocs
Gornee . m{epmoro 30J10Ta npuxomn‘cx TOJIbKO - He3HAYMTEIIbHAsA npumecb
MEIM. -+ r e ‘

B 3omoTunkax ycraHonneHo npucyrc‘mue no 40 3nemeﬂron-npmecen.
OueHp yacTo B'KayecTBe IJIEMEHTOB-IPHMeEcEil B 30JIOTHHKAX OGHapyXHBa-
10T PTYTbh, )XeJle30, CBHMHell. Pexke BcTpeualoTcs CypbMa, BUCMYT, MBILUbSAK,
UMHK, Telulyp, celeH. Hanuune MX 0GyCIOBEHO COCTaBOM 30JIOTHIX DYA.
W.J1.JTannteB . yCTaHOBMII,. UTO. €CJIM OMpENeNIATD . COlepXKaHue IpUMeceit pen-
JIOXKEHHBIM MM cleKTporpadpHyeckMM METOIOM M3 MaJIeHbKO# HaBeckH, 06-
paboTran 30/I0THHKH KHCIOTaMHU I yIaleHUA ¢ MX OBEPXHOCTH APYTHX MH-
HepaJIoB, TO B 30Ji0T€ OKaXyTCA MOBBILIEHHBIE CONEPXKAHUA IEMEHTOB, BXO-
DALMX B COCTaB:TaK Ha3bIBAEMBIX NMPOAYKTHBHBIX accOLMalMii. ITO coobiue-
CTBA:MMHEpaJIOB,; OTIATABLINXCA M3 30JIOTOHOCHBIX PacTBOPOB NpH (HOopMH-
POBAaHMH pynbl GNHM3KO MO-BPEMEHH C CAMOPOIHBIM 30JI0TOM.

. JIpyrue. MeTofisl ONpefe/ieHHs COCTaBa 3JIeMeHTOB-IPHMeceii B 30JI0TH-
Hax .(CIeKTpaNbHbIi, - MHICPOXHMHYECKHIT, XUMUYECKHiT) TpeGyIoT HaBecOK B
AeCATKH. pa3-GoNbUMX. ITHMH CIOCOGAMH B, 30JI0THHAX - BBIABIIACTCA 3HAaYH-
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TEJIbHOE YMCIO TpHMeceif, XapaKTepHBIX I MHHEpaIOB, 06pa3soBaBUIMXCH
IO M TIOCJIe OTIIOXKEHHA MUHEPATIBHBIX COOGIeCTB, HECYIUX 30JI0TO.

Takass 3aBHCMMOCTb 0GyciiOBJIeHa (HOpPMOH HAXOXIEHHA B 30JIOTHHKaX
Gonpureir yactH mpumeceit. [lomuMo cepeGpa, NMHIL HEKOTOPbIE 3I€MEHTHI
(Memb, pTYTh, IUIATHHA) MOTYT BXOIMTh. B KDHCTA/UIMYECKYI0 CTPYKTYpY
CaMOpOZIHOTO 30JI0Ta, o6pa3ys ¢ HHM TBEepAble PacTBOpPHI 3amelueHus. Oc-
TaJIbHble 37IEMEHTHI-IPHMMECH CBA3aHbI C MEXaHHUYECKMMH BKIIIOUEHHAMH IpY-
I'X MHHEpaJIoB.

9710 moOATBEPXKAAETCA PEHTIEHOCNEKTPAILHBIMI  HCCTIEAOBAHHAMH, Br-
COKMe KOHIEHTpalMM NpuUMeceil B 30JI0TMHKAaX OTMEYaloTts OOBIMHO B OT-
OeNbHBIX TOUKaX, Ifié OJHOBPEMEHHO NPHCYTCTBYIOT ApYTHe 3JeMeHTH! (ce-
pa, xucinopon). Ilpu yBenmMueHWsAX, NO3BONAIIMX BHMIETh MeNIbuaiilme
gacTHIpl, HAGNIONAIOTCA TPaHUObI CAMOCTOATENbHBIX (a3 MMHEPAIOB, 3aK-
JII0YeHHBIX B 30JIOTHHKH.

EcrectBeHHO, yeM Goiblie HaBecka, TeM GOJble BEpOATHOCTh TOTO, 9TO
BO B3ATOM Ha HAJH3 30/I0Te OKAXYTCA MeXaHHYeCKHE IPUMECH MUHEPalloB,
cIaraloLyx pyAgHoOe Telo.

JIns 307I0THHOK M3 Mecropoquemm KaK OTeNbHBIX 3on010pym{ux paii-
OHOB, TaK M OGIIMPHBIX IUIOLIAfeH, THITHYHBI IPUMECH OJIOBa, MONUOMEHa,
BONbppaMa, XpOMa, MapraHla, THTaHa, IVTAaTHHOKAOB, KOGANIbTa, HUKeNA. ITH
MpHMeCH TONYYIUIH Ha3BaHHe PerHOHAJIBHO THIHYHBIX. OHM OTPaX@IOT FeOXH-
MHUYECKYI0 0GCTAHOBKY TEpPHTOPHMH M BXOJAT B COCTaB’ Pa3lIMYHBIX MHHEpa-
JI0B, BKPAIUICHHBIX B 30JIOTHHKH B BHIE MeJbYaHIINX BIUTIOUCHHA. YyacTHe
HX B COCTaBe pyJ vallle BCEro CiyyaiHoe. 3T0 OGBIMHO COCEICTBO B ONHOM H
TOM )€ MeCTe MHHepaJoB, 06pa30BaBLIMXCA B pasHOE BpeMs, B paammmx
yCJIOBHSAX.

TakuM 06pa3oM, OJIHH K3 IPUMeCeii B 30JIOTHHKAX NOCTOAHHDI H COCTOAT
C HUIMH B TECHOM pOJICTBE, APYTHe BCTPEYalOTCA YacTO M CBA3aHBI C CAMOPOJ-
HBIM 30JI0TOM MeHee GIIM3KHMHM, HO POACTBEHHbIMH OTHOUICHUAMH, H, HAKO-
Hell, TPeThH MOABNIAIOTCA KaK CITy4yaiHble FOCTH.

Pacnpenenenue rnaBHO# MpUMeCH B 30JI0THHKAaX — cepeGpa — BO MHOTOM
olpepenser Mx BHy‘l‘peHHee crpoenne. K rmaBHeIM ero oooﬁem{ocrsm MBI H
obparumcs.

3EPHO — HAYAJIO 1 OCHOBA

Havano »m3HM 307I0THHKM — BO3HMKHOBEHME IIEHTpa KpMCTaIUIM3aIMH,
MajleHbKOro 3apoppunia Gymymiero uHmuBMma. OH MOXeT BBIPaCTH B
KPHUCTAJUT, IEHAPHT WIK CTaTh HENPaBHIBHEIM BbienieHneM. Heckonpko meHT-
POB KPHUCTAJUITM3aLMH, BO3HMKLIMX NMOGIHM30CTH, AIOT HAYANO DAY HHIMBH-
HoB. Paspacrasch, OHM MOTYT CONPHKOCHYThCA APYT ¢ APYTOM H 06pa3oBath
arperat, MMelolMii OGLIYI0 NOBEPXHOCTb, HO pa3fieNieHHbIH BHYTPEeHHUMH
TpaHMIlaMH Ha NpUJIeraloime ApyT K Apyry 3epHa (puc. 18).

3apoppniM 3epeH CAMOPOMIHOTO 30JI0Ta BOSHHKAIOT B PyNOHOCHBIX PacT-
BOpax H B TBEpHABIX MHHepaliax 30JI0Ta (HaNmpHMep, TeJUTypHAaxX), U Jaxe B
CaMHX 30JIOTHHKAX BHYTpH yXe CyLUECTBYIOIHMX 3epeH — NpH IlepeKpHcTai-

\
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Puc. 18. 3epHucroe BHyTpeHHee CTpOeHHE Puc. 19. JIBoMHMKHM B 3epHaX 30JI0Ta.
3onoTuHKH. ITo mepudepHH 3epeH H HX MonupoBaHHBA cpe3,  NPOTPaBIIEHHBI
TpaHuIAM Da3sBHMTa Kaitma, obepHeHHasd uapckolt Bogko#t. Ypen. 130

cepebpom (Genoe) . ITomipoBaHHEL cpe3,

NpOTPaBJIeHHEI PacCTBOPOM XPOMOBOIO

aHTMOpUAa B CONAHON KHCioTe. YBelL.

200

nu3auuu. 3O0MOTHHKHM MOIIM pacTd "M B MarMaTHYecKMX paciulaBax,
HanpuMep, NPy GOPMHPOBAHUM MeJHO-HHKENEBBIX MeCTOpOX/eHuit. Cyuect-
BYIOT TIpeJIIOJIOXKEHH, YTO KPHUCTAJUTH3ALHA 30/10Ta B HEKOTOPBIX MECTOPOX-
JleHUAX MPOMCXOIMT M3 razoobpasHoro cocrosHusa. Ho nauGonee yacro npu-
XOIMTCSA HaGIIONATh pe3y/IbTaT POCTa 30JI0THHKH M3 pacTBopa. IIpu sToM uexr-
PbI KPHCTAUTH3a1MK OGBIMHO NOABJIAIUCH Ha CTEHKAX TPEIMH B PYAHBIX TeJax,
CJIOXEHHBIX KBapLeM U ApPYrMMM MuHepanamu. MHIMBHIbI POCIH B OJHOM
HAIpaB/IeHMH MNEPIEH/WMKYIAPHO IUIOCKOCTH CTEHKH, 06pasys OJTHOpANHBIH
CpOCTOK 3epeH. B Gonee LHIMPOKHMX TpelMHKAaX 3epHa POCIH OT 06EeHX CTEHOK
K IEHTPY M, CMBIKasCh, 06pa30BbIBAIN ABYXPSAOHOE BhIfIeTIEHUE.

B GnaronpHATHRIX YCJIOBHAX, KOITa LEHTPOB KPHMCTAJUIM3aLHMH Gpuio Ma-
JI0 ¥ poclileMy MHOMBHY He MeLIaTH HH 3epHa-cocey, HM BMeLIalolHe MH-
HepaJibl, BO3HUKAIHM KPHCTA/UTBL. B 0COGBIX YCIIOBHAX pOCTa, O KOTODBIX
Mbl YIOMHMHAJIM, BO3HHKAIH CKeJIeTHble KPHCTAJLIb], OABIISUINCh AEHAPHTBL
DTH 30JIOTMHKH,KaK M KPUCTAJUIbI, HE PACWICHFIOTCA HAa 3€PHA M He UMEIT
MEXX3epHOBBIX I'PAaHHMII, HCKIIIOYas cnyqan CpacTaHMs OpYyr C APYTOM JEHTpH-
TOB, CKEJIETOB, KPHCTAIUIOB.

Ecmu npa uHmpBMaa cpacTaloTcst 3aKOHOMEpHO, HAaNpHUMep, 110 I'PaHH OK-
Tasqipa, To obpasyerca mBoiHuK. IlnockocTs cpacTaHus BHAHA BHYTpH 3epHa
HIIM KpHUCTajllla B BHJi¢ IBOMHHKOBOTO .1IIBA — JIMHEHHON rpaHULpl. J{BONHH-
KOBaHHE CBA3BIBAIT C BHYTPEHHMMM HAMpSXXEHHAMH KPUCTa/UIMYECKOH pe-
LIeTKM MUHepasia, BRI3BaHHBIMH HajinuueM npumeceit. Ho MoxHO mymars, uro
ABOMHHUKH MOABJIAIOTCA H B pe3yNbTaTe MeXaHHYeckuX Aedopmaruii. 10 mo-
ATBEPXX[AETCA Pa3BUTHEM NBOHHHKOB Y 30JI0THHOK, MPAKTHYECKH JIMILIEHHBIX
npuMeceit 1 Gonee yeM Ha 99% cocroswmx U3 3010Ta. Kpome Toro, umpokoe
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pacrpocTpaHeHHe NBOAHHKOB Y TOHKHX, JIETKO CMHHAIOIIUXCH, IPOBOJIOYHBIX,
BOJIOCOBHAMBIX M JIEHTOBHIHBIX 30JIOTHH Takxe yGexxgaer B BO3MOXHOCTH
06pa30BaHKsA JBOMHMKOB Y KPHCTALUIOB, AeOpMHPYIOLIMXCA ellle B Ipolec-
ce pocra.

JIns 307I0THHOK TUIHMYHBI HE TOJIBKO IPOCThIE OBOHHHMKH, COCTOAIIME U3
[ABYX TNONOBMHOK (Cy6MHOMBHMIOB). YacTo cpacraoTcs TpH cyGMHAMBHAA,
NIpHYEM CpeJHHUit Ha cpe3e NpefCcTaBIleH MOJIOCKOM pa3IMYHON TOJIIIHMHEI y pas3-
HBIX 30JI0THHOK. BeTpevarorcs M monMcHHTETHYECKHE BORHHKH, 0Opa3syouue
yepeOBaHUe HECKOJIBKHMX IOJIOCOK Ha cpese ( puc. 19).

Ina toro, ytoGel HAGMIOAATH 3TH NPOCTEHIIME 3JIEMEHTHI BHYTPEHHErO
CTpoeHus (BHYTpEHHEH CTPYyKTYpbI) 307I0THHOK, HX CJIE[yeT OMpeieNleHHbIM
06pa3oM NMoAroTOBHTb.

BHyTpeHHsAA CTPYKTYpa BBIABIAETCA C IOMOLUBIO TPAaBJIEHAS nonuponau-
HBIX CPE30B 30JIOTHHOK XMMHYECKUMH peakTHBamMH. HeoGxomuMslit pemnapar
nonyvyalT ABYyMsa cnocobamu. PacrmmiBalor Kycouek pyApl, COMepaliui
30JIOTHHKH, UUTHOYIOT, a 3aTeM TOIHPYIOT -NIOBEPXHOCTb pacmuia. Tak nony-
yaloT aHUUTMG. 30JIOTHHKH B HEM MOTYT GbITb BUAMMBIMH IPOCTBIM I71a30M
WIHM KpH HeGONBILIOM YBEJIHYEHHH, 2 MOTYT Pa3JIMYaThCsA TONBKO C IIOMOLIBIO
MHKPOCKONa.

Bropoit cnoco6 3akioyaeTcs B NPUrOTOBJIEHHM MOHTHPOBAHHBIX aHLI-
nmudoB (GpuxeroB). I 3TOro W3BJIeueHHble M3 PYAbI 30JIOTHHKH 3alpec-
COBBIBANTCHA B LIEMEHTHPYIOLLYI0O Maccy, yallle BCero — B 3MOKCHUIHYI0 CMO-
11y, 3aTeM GpuKeTh! IHGYIOT U NOJIUPYIOT.

3onomuHky B aHuumMdax H GpUKeTax MpOTPaBIMBAIT peakTHBaMmH. Ca-
Mble pacnpoCTpaHeHHbIe peaKTHBbl — Pa3JIMYHON KOHLUEHTpaluuM HapcKas BO-
OKa, pacTBOp XpOMOBOI'O aHIMJPU/A B COJITHON KHCJIOTE H a30THAasA KHCIIOTa
w ee mapel. llapckas Boaka HawIyulmMM OGpa3oM BBIABIISAET 3€PHHCTOE
CTpOeHHe M pasiIM4HBIE BBICOKOMPOGHbIE ' MIPOXIIKH M 060MouKH. PacrBop
XPOMOBOIO 'aHTMApPHAA MO3BOJAET MPOCIEUTh 30HAIBHOE PacIOIOXEeHHE
npuMecH cepebpa.

HaGnioneHus npoBogAT ¢ NOMOLIBI0 PYAHOrO MHMKPOCKOIA, XapaKTepH-
3y10LIerocsi TeM, YTO H306pakeHHe pacCMaTpHBAETCA He B NpOXOnsIleM, a B
OTpaXXeHHOM CBeTe. '

" TpaBnenue mapcicoit Bopkoii MPMBOOUT K TeM Gonee GbICTPOMY pacTBO-
PEHHI0 30JI0THHOK, YeM BBIIlle B HUX KOHUEeHTpauus cepe6pa. [IporpaBneHHas
noBepxHocTh GypeeT. TpaByieHHe pacTBOPOM XpOMOBOIO aHTMAPHIA B COJA-
HO# KHCJIOTe CrocoGCTBYeT BhIlleNaunBaHHI0 cepeGpa. OHO B3auMoOfieCTBYeT
C peaKTHBOM, 06pa3ys OcajioK; UMeLHUi TeM Gojlee HHTEHCHBHYI0 OKpPacKy
Pa3nMYHOro LBeTa, YeM Gorblue pacTBOpwiIoch cepeGpa. Bonee HuM3komnpo6-
HbI€ YYaCTKH 30JIOTHHOK MOKPHIBAITCA GOjlee TeMHOM IJIEHKOM.

Pa3mMyHo OpHEHTHPOBaHHbIE HANpaBNieHHs B 30JIOTMHKAX TaKXKe HECKO-
JIBKO OTNIMYAI0TCA M0 XMMHYECKON aKTHBHOCTH B3aMMOJIEHCTBHA C peaKTHBa-
MH. JTO CBA3aHO C Pa3HOi WIOTHOCTbIO PAacloONIOXeHHs aTOMOB Au M AgB
Pa3HbIX CEYEHHAX KPHCTAJUTMYECKON CTPYKTyphl. Tak Kak 3epHa B arperarax
OpHEHTHPOBAHbI He COBCEM O[IUHAKOBO, OHH NPOTPABJIMBAIOTCA C Pa3HOH CKO-
pocrsio. Pasnuuaercs M oxpacka MBOHHMKOBBIX CYGHHIUMBHUIOB. JleHOPHTHI H
HECIBOMHUKOBAHHbIE KPUCTA/UIbI NP  PaBHOMEPHOM paclipefielleHHH B HUX
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Puc. 20. 3onamsHoe cTpoeHme 3epeH HH3KONPOGHOTO 3070Ta. IlONMMpOBaHHEI! Cpes,
NpOTPaBJIEHHBLIA PaCTBOPOM XpPOMOBOT'O aHTHAPHAA B CONAHOH KHCIoTe. YBen. 130

npuMecH cepeGpa NpOTPaBIMBAIOTCA OAMHAKOBO, NMpHOGpeTas OIMHOTOHHYIO
OKpAacKy I10 BCeit 30JI0THHKE.

Y HM3KOnMpOGHOro M BBICOKOCEPEOPUCTOro 30510Ta, HAYMHAs OT MpOGHI
780 u HMXe, HEOIHOPOIHOCT B GOJIBLIMHCTBE CITyyaeB HMeeT BHJ 30H POCTa,
MOBTOPSIOILUX ‘KOHTYpbl KpHcTajuTorpaduueckux Hampasnermit (puc. 20).
Ilaxke B HenpaBWIbHBIX 3€pHAX B UX LEHTPANbHBIX YacTAX HaGNIopaloTcA Me-
JIKMe, OuepyeHHBIe BIIMCAHHBIMH JPYT B pyra pa3sHOLUBETHHIMH 30HAMH pOC-
Ta, Kpucramnsl. Ilo nepudepnn TaKux 30I0THHOK 30HBI CTAHOBATCA HENpaBU-
JIBHBIMM, 00pe3aloTcA KOHTYpPaMH IOJIOCTel, BMEIUAIHUX 30JI0THHKY, U rpa-
HHIAMH COCefHMX 3epeH. Y 3oiyoTa mpo6er 780—800 (uHorma 820) Tarke
GBIBAIOT 30HBI POCTA, HO HeYETKHME, pa3MBIThIE.

KpoMe HeomHOpPOIHOCTE! Ha MOJIMPOBAHHBIX Cpe3ax 30JI0THH GbIBAIOT BH-
OHBI HEPaBHOMEPHO PacloOJIOXKEeHHbIE IYCTOTKH, pa3MeIlaloHecs Ha CThIKaX
3epeH B arperarax ¥ BHYTpHU 3epeH H KpUCTaUI0B. POpMbI MyCTOTOK JIMH30-
BM/IHBIE, OKpYTJble, YIJIOBaThle, NMOJIMTOHaJIbHbIE, HENpaBWIbHbIE, H3BHIIHC-
Tble. OHM COMEPXAT Ta30BO-KMAKHe BKJIIOYEHHs, 3aXBaYCHHbIE M3 30JI0TOHO-
CHBIX PacTBOPOB IIpY KPUCTaJUIM3ALUH 30JIOTHHOK. XHMHYEeCKHEe KOMIIOHEH-
Tl BO BKJ/IIOYEHHAX HECOMHEHHO Te, KOTOphble GBUIM H B pacTBOpax, HO KOH-
HEHTpalMK UX MOIJIM CYILECTBEHHO M3MEHHUTBCA B TIpoLecce 06pa3oBaHus py-
Obl MO CPaBHEHHI0 C IepBOHAYAILHBIM COCTABOM PYAOHOCHBIX PacTBOPOB.

SIBns0TCA MM ¥ TakHe OCOGEHHOCTH BHYTPEHHErO CTPOEHMsA 30JIOTHHOK
KaK 3epHHCTOCTh M 30HaJIBHOCTh POCTa NMEPBHYHBIMH, HEM3MEHMBLIUMMUCA C
MOMeHTa 06pa30BaHKs 30/I0THHOK B pynax?

Bemp ¢ 3TOro BpeMeHM MHHOBAJIM B JTyullleM ClIy4yae AECATKH, a yalle —
COTHM MHJUIHOHOB JieT. 30/I0THHKA — He IPOCTO MHHeEpaJl, HO M CAMOPOJIHBIH
MeTaJul, OGajalIUii BBICOKOH IJIaCTHYHOCTBIO, OT3BIBAIOLIMICA Ha JII060e
HampskeHHe B 3eMHON KOpe, Ha. M3MeHEHHsA TeMIlepaTyphl, NaBJICHMA...
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HaxoHer, 3a TaKOil EPHO, MOTJIH NPOABHTHCA MPOLIECCHI ECTECTBEHHOTO CTa-
pEHHsA MeTaJla.

Bce 310 TaKk. Ho xak MbI yBHIMM [anbliie, IpH BCEX MEXAHHYECKUX H Tell-
JIOBBIX BO3[IEACTBHAX 30HBI POCTa 3aMETHO M3MeHsTCA. U ecu y 30710THHOK
NpOsABJIEHa 30HAJILHOCTD, MOAYePKHBAIOIIAs KpUCTA/IOrpaduyecke Hanpas--
JIEHHs1, MBI BIIpaBE CYUTATh €€ NIEPBHYHOM.

C TOif )Xe poNled YCIIOBHOCTH CYMTAlOT INEPBHYHBIMHM O[HO- H NBYX-
PALIHbIE 3€PHUCTDbIE arperarsl (Be/b He HCKITIOYEHO, YTO 30JIOTHHKH OHAXK/BI
06pa3oBaHHble, GbUTH PaCTBOPEHBI M OTIIOXEHBI non'ropﬂo) B pmanpHeiileM
MBI yGeIMMCsl, YTO KOMIUIEKC NPU3HAKOB, NPUCYIUMX 30JI0THHKAM, CBHAIETe-
NBCTBYeT 06 yCIOBHAX HX 0Opa3oBaHusi. ClelOBATENbHO, H3HAYAIBHBIE OCO-
GeHHOCTH CaMOPOJHOTO 30JI0Ta, HECMOTPA Ha €ero MHOTOMMWIIHOHHBIH  BO3-
PacT, COXpaHAIOTCA B IOCTATOUHOM CTeNeHH, YT06bI BECTH OT HUX NAIBHELIY 10
HCTOPHIO HEMPOCTOM XKU3HH 30JI0THHOK. '

MEHSIOTCS, EJIBA YCIIEB POIMTBCA....

U sor oﬁpaaonanncb 30J/IOTHHKH..

Y HMX COBeplLIeHHO onpenenel-mme pa3Mepbl, MOp(OJIOTHA, COCTAB H BH’y‘l‘
PEHHSAA CTPYKTypa. BbIpOCIH 30JI0THHKH BO BpeMs (pOpMHUPOBAHUA PYIHOrO
MECTOPOXKIEHHA B 3€MHBIX IJ1yOHHAX. Ilo3TOMy M Ha3BaHHE MOJIYYMJIH 3HO-
TeHHOTO WIM TI'MIIOreHHOro 30JI0Ta, TO €CThb BeAylUero INpOHUCXOXXIeHHEe U3
IIyOuH. / .

Ho 3emHbIe Hellpa He MpencCTaBNAIT cOGOH HEUTO pa3 M HaBCEraa 3acThIB-
1llee, HEU3MEHHOE. B HMX POUCXOOAT NBHXKEHHA; B Pa3HBIX YYaCTKaX 36MHOM
KOPpBI B TOJILM MOPOJ, BHEJpAETCA paciilaBjleHHass MarMa, HarpeBas Bce fajle-
KO OKpeCT WK NporpeBasi NOpofbl BOIU3M 3aCTHIBAOLIMX MOTOKOB. Packa-
JIEHHBIE KYTIONA [BIILAT XKapOM, KaK TMTAaHTCKHE [JOMHBI; M3JIHBAIOTCA J1aBBI,
MPOMCXOAAT 3eMIIETPACEHNUS, ONIOJI3HH, NO/I3¢MHBIE B3PbIBbI, npopsmaxoume-
Cfl ' Ha IIOBEPXHOCTb...

Bce 3to He nmpoxopuT GeccnepHoO AJiA 30JI0TMHOK. Jla H caMO HX pOXAe-
HHe He Bcerga 3HaMeHyeT 3aBeplileHHe mpolecca pygooOpa3oBaHus. [To Tem
e TPEeLMHAM MITH 1O APYTMM HAlpaBJIeHHAM, IPHOTKPBIBIUKMCA IIpH HOBBIX
MOABHXKAX, MOTYT NMOCTYIIUTh FOpAYHe MUHEPaJIM30BaHHbIE pacTBOPBI — TUA-
poTepMbl. MHOrooGpasHbl BO3MOXXHOCTH HMX BO3HUKHOBEHMS U IyTH [IBHXKe-
Husa. Ho onig 30moTHHOK BaXKHO, YTOGBI MAPOTEPMBI HE TOJIBKO NPOrpeBaii
nopony, HO HepeKO HaBajli HU3Hb HOBOMY NOKOJIEHHIO 30JIOTHHOK — cre-
AyloLieH UX reHepauuH.

ToHKOmMCIIepCHbIE YaCTHIBI paHee 06pa30BaBLIErOCsH 30J10Ta MOTJIH GBITh
PacTBOpEHbI M IOIJIOILEHBI HOBBIMHM HOpPUMAMM pacTBOpPOB, U Goyee MoJio-
poe (WM MO3/IHee) CaMOPOMHOE 30JI0TO B TAKHMX CIIy4asX YaCTMYHO WIIM IOJI-
HOCTBIO POCIIO 32 CYET paHHero. Takoe BTOPHYHO pOXAEHHOE B IIIy6UHaX 3eM-
JIM CaMOpOJIHOE 30JI0TO Ha3bIBAETCA pereHepUPOBAHHBIM.

.Bornee xpynHble paHHUE 30JI0OTHHKH COXPaHSIINCh, HO TaKKe MCTIBITBIBATHY
Ha cee TeIUI0BOe M XUMHYecKoe (pacTBOpsIolee) BO3[EHCTBUE HAPOTEPM.
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MeHsI0TCA I BCe NPH3HAKH 30JI0THHOK WJIH TOJIBKO HEKOTOpbIE U3 HHX?
— 9T0 3aBHCUT OT MHOTHMX NPUYHH.

UYro6bl NOHATH, YTO U KAK BO3MEHCTBYET HA CAMOPOJHOE 30JI0TO, HEOOXO-
AMMBI 3K CIIEpUMEHTDbI, MOEIMpYIOLIME NPHPOAHBIe mpouecchl. Ompenenex-
Hble MpEJICTaBJICHHA MOJIYYaloT H NPH COMOCTABJICHHH 30JIOTHHOK M3 OTHENb-
HbIX YYaCTKOB OJTHOrO MECTOPOJXKICHHS WJIH M3 Pa3HbIX MECTOPOXIEHHI, €CITH
ONHH U3 HMX HE MCIBITAIH Nociie GOPMUPOBAaHHUsS py[, HUKAKUX. Fe0JIOrHyec-
KHX BO3[EHCTBHUi, a BTOpble, HallpOTHB, NpeTEpeld pas3IHyHbIe Npeobpaso-
BaHMA. JTH H3MEHeHHUs, 06yCIIOBJIEHHbIE MPOTrPEBAHUEM IOPOI, X IBHXKEHHU-
MM U COYETAaHHEM 3THX (PAaKTOPOB, Ha3bIBAKTCA MeTaMOpdHuecKHMHU. OHH
6bIBAIOT BHYTPHPYAHBIMH, NMPOABJIABILMMUCA INOC/Ie OGpPa3OBaHMS OJIHOrO
WJIM HECKOJIbKMX NOKOJIEHHH 30JI0THHOK, HO [0 3aBepllieHHs pYAHOro Ipo-
1ecca, ¥ nociepygHbIMY.

IpakTHyecKH HEBO3MOXHO HANTH ' MECTOPOX/ICHHE, ITie M3MEHEHHs 30-
JIOTMHOK He NpOABJIEHBI, XOT Obl B He3HaUMUTEJIbHOH cTeneHH. Pasznuuus 3ak-
JII0YAIOTCA B NMPHYMHAX, BHI3BABIUMX NMpeoOpa3oBaHHUsA, MX MaciuTabax U HHTe-
HCHUBHOCTH. '

N3MeHeHHsi caMOpOJHOro 30j710Ta B py[ax [ojiroe BpeMs OCTaBaJIMCh
M3YYeHHBIMH TOJIBKO NMOGIH30CTH OT MarMaTHYeCKHX TeJl — FOPHBIX MOpOf,
KOTOpble KOTI[a-To MpefCTaBiAIM cOO0H pacClUIaBJIEHHbIE MacChl M 3aCThIBa-
M yXe 1ocie 06pa3oBaHUA MeCTOPOXIeHUi. UHBIMH clIOBaMH, HUKCHPOBa--
JIKCh M3MEHEHUA 30JI0OTHHOK B KOHTAKTOBBIX Ope0JIaX MarMaTHYECKHX Tell —
Ha TAKHMX PacCTOSHUAX OT HUX, Ha KOTOpbIE PAaCNpOCTPAHAIOCh BO3[IEHCTBHE
TUIUTENIbHO CYLIeCTBOBABILEro TEIUIOBOro Moisi. B 3HauMTeNnbHO MeHbilleit cTe-
NeHH GbUTH M3BECTHBI NMpeoOpa30BaHUA CAMOPOJHOrO 30J10Ta B yYacTKax Ipo-
paboTKH pyq rHAPOTEPMAJIBHBIMHU PaCTBOPAMH. ’

DK CIepUMEHTAIbHBIE HCCTEIOBAHUA METaMOpGH3Ma CaMOPOIHOTO 30710-
Ta NpH NOBBILEHHBIX TeMIepaTypax BrepBble BbimonHwi B.I'.Mouceenko.

B KkauvecTBe OCHOBHBIX NpPH3HAKOB TEPMHYECKOrO MeTaMOpdH3Ma OH
YKa3pIBaeT Ha MOBbILIEHHE NPO6BI U GONBILOH pa3Gpoc ee 3HAUYECHHH; HH3KOE
cofiepxkaHMe WIM OTCYTCTBHME B 30JI0T€ JIErko JIETYUHX 3JIeMeHTOB (pTyTH, Cy-
PbMbI, MBIILIbSKA) , pa3BUTHE PEreHEPUPOBAHHBIX (M3 MOBTOPHO OTIIOKEHHOTO
30J10Ta) BBICOKOMPOGHBIX M HU3KOMPOGHBIX 060/IOYEK Ha 30/I0THHKAX; O6pa-
30BaHHE B pyfax BOKpYT 30JIOTHH OpPEOJIOB TOHKOMMCIIEPCHOrO 30JI0Ta M ce-
pebpa; pasBuTHe' 30JIOTHH KPHCTAJUIHYECKOH (POPMBI; OTCYTCTBHE THITHYHBIX
)i HEM3MEHEHHOro 30JI0Ta JBOMHMKOB H Tra30BO-KMAKHX BKIIIOYEHHIA.

B.I'. Mouceenko npoBomun HaGiiofeHUA HAf IpeoGpa3OBaHUAMH
30JI0Ta MPEMMYILIECTBEHHO B KOHTAKTOBBIX OpEOJIaX OTHOCHUTENIEHO HeGOJb-
LIMX MarMaTHYECKHX Tell, 3 IKCNEPUMEHTAIBHO — MPH HAarpeBaHuH CaMOpOX-
HOrO 30JI0Ta M 30JI0TO-CepeBGpPAHBIX CIUIaBOB NpH Temneparypax 100 ° C u BbI-
wte. ITpu 3T0M OTMeuasoch 0Gpas’oBaHKe B 3epHAX 30JI0Ta HOBBIX GoNlee Mell-
KO3epHHUCTBIX I'paHYJIMPOBaHHBIX arperaroB. [Ipu Temneparypax cBpmue 400—
600 °C OHM HAauMHalK JE3MHTErpUPOBATHCA — OTHAENATHCA APYT OT JpYra U
paccenBatbcs. Jlo 3THX TEMNEpaTyp, HAlPOTHB, NpeobIafaNy MPOLECCH YKPY-
NHEHM S, CITUAHNA, TOHKOIMCIEPCHBIX 30JI0THHOK .

Ieperpynmuposka npu Meramopdu3Me TOHKOOMCIIEPCHOTO 30/10Ta, 3aK-
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Puc. 21. CTpykTypa pacnafia TBeporO pacTBopa B MeOMCTOM 30j10Te. [ToNMpoBaHHEIR
Cpe3, POTpaBJIeHHEIH PacTBOPOM XpOMOBOI'0 aHIMIPUA B CONAHOMN KUCNoTe. YBen. 200

JIIOYEHHOTO B CYIb(H/BI, IKCIEPUMEHTAIILHO H3Yy4asiach TaKke OJ, pyKOBOJIC-
1BoM M.C.CaxapoBoii. M.A KaymTk1Ha ycTaHOBWIA, YTO AJIfA YKPYMHEHHA 30-
nota B nupure HauGonee GnarompuaTHb! Temmeparypel 350—450°C, a B
apceHormpure — 400—500 °C, HO mepepacnpefeNieHHe 30J10Ta B KPHCTaJLIaxX
3THX MHHEpAIOB MOXeT MpOUcXomTh U npu 250—300 °C. Kpucramyeckas
CTPYKTYpa MHHepalia He MEHSETCs, a 30JI0TO BHYTPH HEro INepeMellaeTcs.
Ipu Temnepatypax Bbie 600 °C pe3suHTerpaums 30J0Ta NpeobnanaeT Hap
YKpYNHeHHeM.

H.B.IlerpoBckas orMeuaer y 30JIOTHH ellle psAl CTPYKTYp, CBA3H KOTO-
pbIX C MOCIEKPHCTALIM3ALUMOHHBIMU MBJIEHHAMHM HaHGoJlee OTYETIIMBBI:

CTPYKTYpBbI pacnaja: IUIaCTMHYaTble M pellleTyaTble CTPYKTYpBI pacmaja
ME[MCTOro 30JI0Ta, H BO3MOXHO, IATHUCTbIe 0GOCOGIEHHA 30JI0Ta, pa3iM-
walomrecs N0 KOHLEeHTpalmu cepebpa (puc. 21);

CTPYKTYpbl COGHMpaTeNbHON NepeKpHUCTAUUIM3AUMM, KOr[a OIHM 3epHa
NpU CBOEM pOCTe 3aXBaThIBAIOT M BKIIOYAIOT B CBOM IPaHHUIbI COCEIHHE, H
YKpyIHeHHe 3epeH;

' CTIPYKTYpbl 'PeKPHCTAUIIN3aUMH, eCciIH B Ne(OpMHPOBAHHBIX 3€pHaxX 3a-
poXKpaloTcs HOBble, GoJiee MelIKMe, ¢ HeHapyIIeHHO! CTpYKTypoit (puc. 22);

OBOMHMKH, valle IOTMCHHTETHYeCKHe M OGphIBalolMecs BHYTPH 3€peH
(mBOIHMKH NpOpPAcCTaHHUA) ; -

30HAJIBHOCTb, MOAUMHEHHAsA KOHTYpaM 3epeH M IPaHULl 30JI0THH (3Mmure-
HeTHYeCcKas, BO3HUKILAS NOClle poXKaeHHs 301M0THHKH) (puc. 23 );

KOHTYpBI 3epeH paHHero 305oTa ( pelMKTHI ) B GoJlee MO3AHUX MO Bpe-
HH OTJIOXKeHHUA 30J10THHAX (puc. 24 ).
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Puc. 22. CrpyKTypa peKpHCTaJUTH3aLMH Puc. 23. KoHueHTpHyecKas 30HaIBHOCTE

camopopHoro 3osora. IlompoBaHHBIH BBIJEJICHHIt 30J10Ta, MCHOBITaBLUIMX MeTa-
cpe3, NMpOTpaBJIeHHKI HApCcKo#t BOOKOM. Mop¢usm. lomposanerit cpes, mporpas-
VYaen. 250 JIeHHEI# PacTBOPOM XPOMOBOT'O aHTHJIpH-

Ia B colstHo# Kucnore. YBen. 130

Bonsias yacrte nmpusHakoB MeTaMopdHUecKHX NpeoGpa3oBaHMil Haxo-
OUT OGbSCHEHHE B MepeMellleHHH aTOMOB B 30JIOTHHKaxX — B mMbdy3HOHHO#H
NeperpynnupoBke cepeGpa U Apyrux npuMecei.H BbIHOCE X 3a Mpemesl 30-
JIOTHH, — a TaKXe B caMoau¢dy3uu 30510Ta — NMepeMeleHHH aTOMOB 30J10Ta
B KPHCTaJUIHYECKO# CTPYKTYype 30JI0THH.

CxKopocTh ABWXEHHA YaCTUL onpenenserca ko3dduumentoM auddysuu.
Y cepeGpa OH B 3aBHCHMOCTH OT YCJIOBMI OMbITa OKa3biBaeTcs B 2—230 pas
BbILLIE, YeM Y 30J10Ta. B omeITax ¢ caMOpoaHBIM 30J10TOM CKOpOCTH auddy-
3MM 3THX 3JIEMEHTOB BO3pAacTaji Ha TpU Nopsanka, 61arogapsa npeobnagaHuio
puddys3un no rpaHMuUAM 3epeH M BIOJIb MOBEPXHOCTH KPUCTAUIOB. BHyTpH
3epeH ¢ dy3ua NpoTeKaeT ropasgo MejIeHHee.

EcrecTBeHHO, 4TO cepeGpo NpH TEMIOBOM BO3[EHCTBUM, KaK IPaBUIO,
BBIHOCHTCA BMeCTe ¢ APYTMMH NPHMECAMHM 3a Ipefenbl 30JI0THHOK M mpo6a
UX nosbnuaercs. Yem cunbHee H -IIMTeNIbHee MporpeBaHUe, TeM Gollee LIMpPO-
Kas 30Ha IO Kpal 30JIOTHHOK OUMCTHTCA OT cepebpa M mpumeceit (CM. pHc.
18) . B ueHTpe 3epHa ocraercs Gonee cepebprcToe NMATHO C PACIUIBIBYATHIMH
rpanvuamu. Ilpu  3HawmTenmpHOM  MeramMopdu3Me  3aMeTHas  YacTb
cepebpa oKa3bIBaeTCss BbIHECEHHOH M3 Bcero o6beMa 30JI0THHKH M Mpoba ee
paBHOMepHO noBbiiaercss. CepeGpo NMpH 3TOM MOXeET MEPEMECTHTBCA IO
Iopojae OT 30JIOTHHKH Ha pa3iIMuHbIe PAcCTOSHUA, a MOXeT 0Opa3oBaTh Ha
ee TIOBEPXHOCTH pereHepaMoOHHyI0 KaliMy. OuMILasch OT MpUMecei, 30JI0THH-
KH MCIBITBIBAIOT INepeKpUCTaIM3aluIo. M3MeHsAeTcas He TONBKO COCTaB H
CTPYKTypa, HO, 0COGEHHO y MENKHX YacTHL, H ¢opma. HenpaBwibHble Bbie-
JIeHHs NMpeo6pa3yloTca B K pUCTaJUTBI.

Jo mocrnentero BpeMeHH OCTaBaIach MOTHOCTbI0O HEOCBELIEHHBIMU 3aBH-
CHMOCTh XapaKTepa MpeoOpa30BaHUil OT 0COGEHHOCTEH CaMMX 30JIOTHHOK H
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Pac. 24. Permuxrhl 3omora (Gemoe) B
Gonee mo3gHeM BLICOKOCEPEGPHCTOM 30-
nore (cepoe). IoympoBanueI#t cpe3, mpo-
TPaBJIeHHBIt PacTBOPOM XPOMOBOrO aH-
THIpPHOA B COJIAHOM KucIoTe. YBein. 90

Puc. 25. lomuappHYecKH3EpHUCTaR CIPY-
KTypa 30JIOTHHKH C NMPH3HAKaMH Je3HH-
Terpamuy. [IpoMexyTKH Mexpay 3epHaMH
BRINIOJIHEHE! OpPOKWIKAMH HH3KOOpOGHO-
ro 3onora. [loympoBaHHBIA Cpe3, mpo-
TpaBJIeHHEI# PacTBOpOM XpOMOBOIO aH-
THIpHNA B COJIHOM KHcioTe. YBen. 450

MHOTOKpPaTHOCTH TEIUIOBBIX BO3eiCTBHil. JUIfA BBIACHEHMS ITHX BOIPOCOB
30/I0THHKH, pa3/IMyalollMecs MO KPYMHOCTH, BHyTpeHHEMY CTPOEHHIO H COCTa-
BY, HarpeBaJluch HaMH Npu paBnernu 10 1000 Gap oo Temieparypel, GIM3KOI
K HauGosiee ropsAYUM rUapoTepMam. 3aTeM Te XKe 30JI0THHKH Har peBajluch A0
500 °C Tmpu HOpPMaJIBHOM JABJIEHMH B BO3MYILHON cpefie. Y CTAHOBIIEHO, UTO
HauGoNblMe H3MeHeHUs NpeTeplend Menkue (MeHee 1 MM) OfHO- M 1BY-
MepHbIe HEOTHO pOAHbIE YaCTHIIbI — TOHKHE IUTACTHHKH, [IPOBOJIOYHBIE OTPOCT-
KH. JIna 3xcnepumenTa GbulM BHIOpaHBI 30JIOTHHKH B Pa3HOii CTENEHH Npeos-
Pa3oBaHHbIE. ITO ONMPEENIIOCH [0 CTENEHH Pa3BUTHA B HUX YYaCTKOB PEKpH-
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CTAUTM3aUMH — HOBOOGPa30BAaHHBIX MEJIKHX 3€peH M MeIKO3epHHUCTBIX arpe-
raToB Ha ¢oHe GoJyree KPYNHBIX MIEPBUYHbIX 3€PeH.

Cambie crabbie M3MEHEHHA NpeTEpIesI 30JI0THHKH ¢ OTHOPOAHBIM pacil-
penmeneHueM cepe6Gpa M Ge3 MPH3HAKOB NpEALIECTBYIOLIMX MpeoGpa3oBaHHii.
HckiioyeHne COCTaBIsUIO HM3KOIMPOGHOE 30JI0TO C 30HAMHM pOCTa B 3€pHaX.
Ilo-BumnMoMy, HeycroiiuMBas CTPYKTYypa TaKHX BbifesleHuit 06ycIoBIIa f10-
CTaTOYHO MHTEHCHBHBbIE NPeOGPa30BaHUA — pacnaji 30H Ha (parMeHTsI, NMOJ-
HYI0 yTpaTy 30HaIBHOCTH, NOABJIEHHE 30H, He CBA3aHHBIX C KpUcTamIorpagu-
YeCKHMH HallpaBJIeHUAMH.

Ha Mecre 30HaNBHBIX CTPYKTYp pa3BHBAIOTCA TaKdXKe MEJTIKO3ePHHCTbIE
YYaCTKH C 3epHaMH B (OpMe BBIMTYKIJIBIX MHOTOYTOJIBHHKOB — IOJIH3/IpOB.
9TO OOMH M3 THIIOB peKpHCTAIUIH3aLMOHHOM 3epHHCTOCTH (pHC. 25). Ipyroit
THIT XapaKTepU3yeTcs HeNpaBWIbHBIMH MHOIOYTroJIbHbIMH (HOpMaMu M OGH-
JIMeM OGpbIBAIOILMXCSA ABOHHAUKOB (CM. pHc.22).

~ B He3HauMTeNIbHO H3MEHEHHBIX 30JIOTHHKAX NP HarpeBaHWM MpPOM30OLUIA
cobuparenbHasg peKpHCTAIN3ALMA, NIpHBEALIasA K HEKOTOPOMY YBEJIHYCHHIO
pasMepoB PeKpHCTAIUIM30BAHHBIX 3epeH. BHe mpesxHMX yyacTKOB peKpucTal-
JM3A1MH BOSHUIUTH HOBbIe 33POJIILICBbIE PA3PO3HEHHbIE PEK PHCTATLIHIOBAH-
Hble 3epHa.

B yMepeHHO M3MeHeHHBIX 30JIOTMHKAX YKpyIHEHHe paHee BO3HHKLIHMX
PEKPHCTAJUTN30BAHHBIX 3epeH GbUIo Gornee pesKHM: NMOABWIMCH HOBBIE YYacT-
KH peK pUCTaJUTH3aLHH.

HaxoHell, B MHTEHCHBHO NpeoGpa30BaHHOM 30JI0Te NpH HArpEeBaHMH CO-
GupaTeNbHasg peKpUCTALIM3AUMA Hrpana He3HaUMTEIbHY:0 POJib H COMPOBOX-
Janach U3MeHeHHEM (GOpMBI HeNPaBWIBHBIX YITIOBAaThIX MEJIKHX 3€peH, NpH-
HABLMX Gonee ycToiuMBBIe Monuaapuyeckue ouepranus. [lpeoGmapanu npus-
HAKHM HAYQIBHOH [E3MHTETPAIMK M DAaCNON3aHUA MENKO3ePHUCTHIX arpe-
raToB — MeXy 3epHaMM OOpa30BAMHMCh IMPOKHe, IyGOKO MPOTPABIIHBAI0-
lumecs apcKo# BOAKO#, rpaHuubl. UacTs 3epeH Takoke NpHOGpena NOMH3IpH-
yeckyo ¢opMmy. Ha cpese 30/I0THHOK OHM MMeENH BHJ BBITYKJIBIX MHOTOY-
TOJIbHHKOB.

IlesuHTerpamys BBIOENICHH CaMOpPOIHOTO 30JI0Ta, Kak ObUIO CKa3aHo,
NpOUCXOMUT TNpH Gornee BHICOKHX TEMIEpPaTypax, 4eM yKpynHeHue. Moo
NIpeIIOJIOKHTD, YTO IIPH OJMHAKOBBIX YCIOBHAX, KaK B HallleM ONbITE, HEH3-
MeHeHHbIe 30JI0THHKH He pacrajajiuch Ha 3epHa, a CHIBHO NpeoGpa3oBaHHbIe
HCNBITHIBAIIM JIE3MHTErpaLyio MOTOMY, UTO UX BHYTPEHHAA CTPYKTypa Obula
nedopmMupoBaHa.

IloBTOpHOE HarpeBaHue NpuBeNo K Gonee riyGOKOH NepeK pUCTAILIN3a-
MM Npeo6pa3oBaHHOro 3omoTta. ITokasarenneM MHOTOKPaTHBIX M3MEHEHHiA
SBIWIKCH TIOJIUIJIPMYECKH 3€pHUCTBIE CTPYKTYDHI M NPH3HAKH HAuaJIBHOM M-
3MHTErpaluy HOBOOGPa30BaHHBIX MEIKO3EPHUCTHIX arperatoB (cM. puc. 25).

IlepeHecenye OMBITHBIX HAHHBIX Ha NpPUPOAHbIE NMpPOLECCHI ABJIACTCA B
3HaUMTeNbHOH Mepe (OPMATBHBIM, TaK KaK He YUMTHIBA€T MHOTMX OOCTO-
ATENbCTB, H B TOM YMCJIEe TaKoe, KaK reojioruyeckoe Bpems. 3a NECATKH H
COTHM MWJUIMOHOB JIET MOTJIM NMPOH3ONTH H3MEHEHHA, KOTOPbIE HEeb3sA IMpo-
CTIe[|UTh Ha NMPOTSDKEHMH KOPOTKOTO YeNoBeyeckoro Beka. OpHako u3yde-
HHe B 30JIOTOPYAHBIX MECTOPOXHEHHAX 30JI0OTHHOK, HAXOAAIMXCA BMECTE C
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OpYr¥MHM MMHEpaTaMH KaK HeCyUIMMM NPU3HAKH BHYTPUDPYHOTO H NOCIIEpy-
gHOro Metamopdu3Ma, TaK M JIMIUIEHHbIMH HX, IOATBEPAMIO 3HAYCHHE BBIsAB-
JIEHHBIX NPU3HAKOB B KauecTBe MOKa3aTelleil Mpeo6pa3oBaHMil 30/I0THHOK.

JBoiHMKOBOE CTpOeHMe 30JI0THH GoJjiee OGHIYHO [HIA PYA, C NpH3HAKAMH
MeTaMopdH3Ma, YeM IJIs HEM3IMEHEHHBIX, U OCOGEHHO B yYacTKax MeXaHH-
YeCKH HApyIUEHHBIX NMOpOA. CIIOXHbIE MBOMHUKH THIMYHBI I 30JI0THH M3
CHWILHO TPEIIMHOBATHIX Py, KAK M 30HBI JIMHMA TPaHCIAUMHA (JTMHMHA CKOJNb-
HeHHs) .

Pexpucrauiusauus 30510Ta C oGpaaona}meM YIIOBAaTBIX HEMpaBWIbHBIX
MEJTKHX 3epeH OTMeuanach B YYaCTKaxX TEIUIOBOTO BO3JEACTBHUA H B MECTax
MHTEHCUBHOM TPEIUMHOBATOCTH NOpOJ Ge3 NPH3HAKOB MX NPOrpeBaHHUs.

Henp3s 3a6bIBaTh U IPOCTO O €CTECTBEHHOM CTapeHMH 30JIOTHHOK — Ha
I71a3ax yeJloBeKa MEHATCA MCKYCCTBEHHBIE CIUIaBBI, 2 He0BGO3pHMOE reono-
THYECKOe BpeMs He MOXET He HAJIOXKHMTh OTIEYaTOK Ha CaMOpPOJHbIA MeTaJul.

K coxanenuio, BusHNe 3TOH NMPUYMHBI HA 0COGEHHOCTH 30JIOTHHOK H3Y-
YEeHO COBCEM Mailo. Beap cpaBHMBaTh pa3HOBO3paCTHOE 30JI0TO MOXKHO TOJIb-
KO B MECTOPOXHIEHHAX, GOPMHPOBABILMXCA B OOUHAKOBBIX (H3MYECKHX H
XHMMYECKHX YCJIOBHAX M NpeTepleBLMX OJMHAKOBEIE BHYTPH- H NOCIEPYA-
Hble Mpeo6pa30BaHusA. A 3TO OYEHb TPYIHO, TAK KaK GOJbILIAA YaCTh MOJIOABIX
(B reonoruyeckoM MOHMMAHUH ) pyn oGpasoBanacs B HMHBIX YCIOBHSX, UeM
ApEeBHEE OpylieHEHHE. .

3ameueHo, yTo HauGonee TpyOHO NMOAMAIOTCA BBIABJIIEHUIO H pacimpoB-
Ke NPU3HAKH MeTaMOpdH3Ma M HEOJHOKPAaTHOTO OTJIOXEHHA 30710Ta B Gomee
JIpEBHUX MECTOpOXeHHAX. CaMble OpEBHUE U3 M3YyUeHHBIX HAMHM 30JI0THHOK
(Bo3pacr 1,8 — 2,2 Miipp, JleT) MMeNM MPU3HAKH NePeKPUCTAUTH3ALMH — TIpe-
HMYILIECTBEHHO KPHCTAUTHYECKOE CTPOCHHE, o0mwine OKpYTJIeHHBIX KPHCTaN-
JIOB, BBICOKYI0 MpoOy M Manbni ee pa3Gpoc, OMHOpOHOE pacnipenienerue ce-
peGpa. .

Ho paxce mia HanGonee OpeBHUX 30JIOTHHOK IIONHAs OJHOPOJHOCTD He
o0n3aTenpHa. B BbicOKOCEpeGPHCTOM [ipeBHEM 30JI0T€ B OT/ENbHBIX CIIyYasx
OGHapyxeHbI c1abble, €mBa yIIOBHMbIE NPH3HAKH HEOTHOPOTHOCTH — CIIefibl
30H POCTa, MATHHCTOCTh H 3aKOHOMEPHO OpHEHTHPOBaHHbIE 3MYIIbCHOHHEIE
BKJIIOyeHHA Goree BrICOKOMpOGHOTO 30510Ta. Bonee oGhMHEI c1aGo BhIpaxe-
HHble oGerHenHble cepebpoM (Ha 0,5 — 1 % mo CPaBHEHHUIO C ATPOM 3epHa )
BHeIIIHHE 30HBI 30JI0OTHHOK.

Ilpn mpounx paBHBIX YCIOBHAX, YeM ApEBHEE CAMOPOIHOE 30JI0TO, TeM
MeHee KOHTpPAacTHHl B HEM CIPYKTYphbl NpeoOpa3oBaHMil, Gonee OIHOpPOIHEI
BHYTpEHHee CTpOeHHEe H COCTaB.

JImHuH CKONBXKEHUA He BCTPEYAsIMCh B 3epHAX 30NIOTHH, KOTOpBIE, TIO Te-
OJIOTMYECKHM JIAHHBIM, He HCIBITHIBAIM B TIYGUHHEIX YCIOBHAX THHAMHYEC-
KHX BO3eHCTBHl Ha MpOTskeHUH NocemHux 220—240 M. JeT.

Hmerorcs cBefieHHA O NPEMMYIIIECTBEHHO BBICOKOI MpoGe 30710Ta B IpeB-
HUX MECTOPOXXICHHAX, HO B 4pXCHCKUX NMpPOBHHUMAX (Boapac'r Gonee 2,5
MIIpA. 7eT) oHa Kone6nercs ot 700 mo 990. MojHO MpeaoNoXnTh, YTO HaH-
Gornee BBICOKONPOGHOE [IpeBHEE 30J10TO Npeo Gpa3oBaHO — METaMOPGHH30BaHO
WM pereHepupoBaHo. O6 3TOM, B YaCTHOCTH, CBHICTENIbCTBYET ‘YK pyNHEHHE
30710Ta, BK palUIEHHOTO B [IpeBHHE MOPO/IBI, IPH HX MeTaMOpdu3Me.
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B MecTropoxaeHHAX, HMEIIUHX BO3pacT NpHONH3MTeNnsHO or 1 po
2,5 mipp. jeT, BCIpeueHOo 30510TO MmpoGbl 250—995, XOTA B LENOM TaKxke
Mpeo6iafaT BHICOKONPOGHbIE 30JI0 THHKH.

B MectopoxpmeHusax Bo3pacra oT 1 mo 240 mH. neT mpoGa OCHOBHO
Macchl 30JI0THHOK BapbupyeT or 750 po 950. Ilpu aTom mpo6a 750—790, kak
NpaBWIO, NMpPUCYILA 30/I0TY HEH3MEHEHHOMY, BBIAENABILIEMYCA B MECTOPOX-
OEeHUAX MOCIEeAHMM H3 PasHOBO3PACTHBIX 30JIOTHHOK. B menomM B MecTopox-
HEHUAX ITOrO BO3pacTa mpeoGnagaeT 3051070 po6s! Bemue 800.

B Tex e Npefenax u3MeHseTcs Npo6a u B pane Gojee MONOMBIX MECTO-
poxnenuit. OpHako, yxe ¢ Bo3pacTa nopsaka 220 MIJIH. JIeT B OCOGEHHO B
Gonee MOIOABIX MECTOPOXKIECHUAX IPEUMYILLIECTBEHHBIM PaclpOCTPaHEHHEM
none3yercs 3071010 Mpo6er Hke 750 ¥ 700. EcTh nesnble NPOBHHINH, XapaK-
TepU3yIOIIMeCA IMHPOKHUM paclpoCTpaHeHHEM BbicOKocepeGpucroro (400—
600) 3onota. Takum 0Gpa3oM, CyIIeCTBYeT TeHOEHIMSA K MOHMXEHHIO POGhI
30J10Ta OT MECTOPOX/ICHHH, BO3pacT KOTOPBIX COCTaBJIsAeT OKOJNO 1 MWIIHAp-
Ia JieT, K 60Jiee MOJIOABIM.

Ilpu conocraBneHnH 0cOGEHHOCTEH 30JI0THHOK M3 METaMOpP(H30BaHHbBIX
4 HEH3MEHEHHBIX pYyZ 3aMeyeHO, YTO HaGmiofaercs LeNbIi pAf ONMHAKOBBIX
NpeoOpa3oBaHMil B YYacTKaxX THOpOTepMalibHOM NPOpaGoTKH pyd M B KOHTa-
KTOBBIX OpeoJlaX MarMaTHYecKHX Tell. JTO MOHATHO, TaK Kak B 0GOHX cIiIy-
YasgX 30JI0TMHKH NOABEPraloTCcs BO3/EHCTBHIO MOBBILIEHHEIX TEMIIEPATyp.

Kaxum xe o6pa3oM oHM MOTyT COOGLIMTH O TO¥ OGCTaHOBKE, B KaKOH
¢opmupoBanuce pynp1? IT0 MblI y3HaeM MO3fHee, a NMOKa MOCMOTPHM, UTO
NPOMCXOMIUT C 30JIOTHHKAMH, eCITH NPHPOJHBbIE MPOLECCH BBIBEAYT MX M3
3eMHBIX ITyOUMH Ha TOBEPXHOCTb.
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Jlaneko He BCe 30JIOTHHKH NOCJI€ AKTHBHOTO MNEPHOMA M3HM OKAHYH-
BalOT ee Ha IIIyGMHaxX, NOCTENEHHO M3MEHAACh B NpOLEcCe eCTeCTBEHHOTO
CTapeHus. 3a MWUIHOHBI JIET TOJIILH MOPOJ C 3aKJIIOYEHHBIMU B HHX PYIHBIMH
TellaMH U paccesTHHOW 30J10TOW MMHepalu3alHeil MOTIJIM MCIIbITHIBATh MOCTe-
neHHoe Bo3gpiMaHue. IlepekppiBaroiye UX IUIACTBI BBICTYNAJIM Ha JHEBHYIO
MIOBEPXHOCTb, MOCTENEHHO pa3pylUaUCh M OGIIOMKH MX YHOCWIMCh BOHOi H
BeTpoM. BepxHue ropu3OoHTBI pyIHbIX TeJl BCKPbIBAIUCh.

W3 3HOOreHHbIX, riyOMHHBIX YCIOBMH OHHM NONAJAlOT B IMIEpreHHbIE,
MOBEPXHOCTHBIE. 3ech K 30JIOTHHKAM CIlepBa MpOCayYMBaeTCA BOAa, Goraras
KHCIIOpPOZIOM H yriekucnoroil. OHa pacTBOpseT HEKOTOpbIe H3 MHHEPAJIOB, B
nepByI0o ouepemb CynbUAbI, YacTO cOjiepxalude 30JI0TO, M HACBIIAETCA
Pa3NMYHBIMK 3JIEMEHTaMM 3THX MMHEPAJIOB — CEpOM, MBILIBIKOM, XJIOPOM.
310 yXe He OObIYHAA BOJA, a AKTUBHBIA XMMUYECKHH peareHT H 3JIeKTpPOJIHUT,
CNOCOGHEBIN NMepeBOAUTh B pacTBOp Mellbyaidiine 30JI0OTUHKH H BBIILENIaYUBaATh
C MOBEPXHOCTH GOJlee KPYNHBIX He TOJIKO MPUMECH, HO M CaMO 30J10TO.

PactBOpbI NMpOHMKaOT MO NMOpaM M TPEWMHKAaM B pyAbl, BCTYNalT BO
B3aMMOJICHCTBHE C MHHEPAJIaMHU U He OJIHaXIbI MEHSAIOT CBOH COCTaB.

OHu MOryT ObITh H KHCIIOTHBIMH, M IIEJIOYHBIMH, M OoJlee KOHIEH-
‘TPUPOBAHHBIMH W Pa36aBICHHBIMH, MOTYT TEPATb M OOPeTATh OTHCNIbHBIC
3JICMCHTBI.

B 3aBHCHMOCTH OT peXMMa KHCIOpPOJAa U Cepbl U3MEHAETCA H OKHC-
JIMTENIbHO-BOCCTAHOBUTENbHAA 0GCTaHOBKAa. Bce 3TO NpHBOAMT K TOMY,
YTO BOJIBI, NPOCAYMBAIOILMECA B BEPXHHE TOPU3OHTHI PYAHBIX Tel WIH K
PaccesiHHBIM B NOPOJIAX MHHepaJlaM, COOEpPXALIUM 30710TO, CIOCOGHBI pacT-
BOpATh M INEpeHOCUTh 30510TO. IIpH 3TOM MHOroKparHo MOryT BO3HHKATh
YCIIOBHSA, KOrJa 30/I0TO MOXeT MepeiTH B pacTBOp M YHAIATHCA ¢ HHM OT
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MECTa CBOEro pOXAECHHA U KOT[a pacTBOPhI OKA3bIBAIOTCA NMEPEeChIIEHHBIMH
30/10ToM. B mocienHeM citydyae 30710TO BBIIAjaeT B OCafioK, o6pasys 30i10-
THHKH. OHH Ha3bIBAlOTCA UIEPreHHBIMH, POXIEHHBIMH Ha IOBEPXHOCTH.

BepxHue ciiou 3eMHO# KOPpBI, JIe)Kaliye BbIlle H HECKOJIBKO HIDKEe YPOBHA
TPYHTOBBIX BOJ, MOJIyYHIH Ha3BaHHe 30HbI BbIBETPUBAHHUA, a PpU3HUECKHe H
XHMHYECKHe Mpeo6pa3oBaHuA MOpOX B ee Mmpepesiax — MpOLECCOB BBIBETPH-
BaHuA. OHM CBA3aHBI C TeM, YTO CBOMCTBAa rOpPHBIX NOPOA, M MMHEpayoB,
BO3HHKIUMX B 3eMHBIX IJIyOMHax, He INpUCNOCOGNIeHBl K aTtMocdepHOH u
BOJIHOH cpefie, C KOTOpOit OHM BOLIIM B CONMPHKOCHOBEHHE B NPHIIOBEPXHOC-
THbIX ycioBusAx. HeycroiiunBple B HOBO# 0GCTaHOBKe MMHEpalbl MpeoGpa-
syiorca. Ilo TpemuHKkaM B HMX NpOHHKaeT BOJA, PacTBOPAA 4acTb MHHE-
PATIbHOTO BellECTBAa; B MOPO3HOE BpeMs OHa 3aMep3aeT, U JIefsAHbIe KIIHHbSA
Pa3pbIBaloT Ha KYCKH KaMeHHbIe TNIbIGbl M 3epHBIIIKM MHuHeparnoB. Yepeno-
BaHWe >apbl H XONOfa ycKopsieT ¢u3uyeckoe pa3pyuieHue mopop. Ilpu
XHMHYECKOM BBIBETPHBAaHHH BO3HMKAIOT HOBble MHHEpAIIbI, 2 Y CTOWUMBBIE K
XHMHYECKHM BO3JEACTBUAM MHMHepasbl, TaKMe KAK KBapll, COXpaHAIOT CBOH
cocraB. Tommu nmopof, u3MeHeHHbIe NPOLECCAMH XMMHYECKOTO BBIBETpHBa-
HHuA, 06pa3yoT KOpbI BBIBETPHBaHUA. BepXHAA 4acTb MeCTOPOXAEHHA WIH
OTHENbHBIX PYAHBIX TEJ, paclojo)KeHHasaA B KOpe BBIBETPHBAaHMA BBIILE
YPOBHSA IPYHTOBBIX BOJI, OTHOCUTCA K 30HE OKHCIICHHUA.

W3MensnioTca M 30JIOTHHKH, paccesHHbIE B TOJILE nopop. Bexp 301morTo He
Bcerga o6pasyeT MeCTOPOXKIEHHS WIH pyHOONpOSBIIeHUsA (HempOMBILUIEHHbIE
KOHIeHTpauun) . OHO B HHYTOXKHBIX KOJIHYECTBAX PACCPeIOTOYEHO BO BCEX
NOpOfax 3eMHO# KOpBI, a Ha OTAENbHBIX IUIOLAfAX 06pa3yer Golee BHICOKHE
copepxXaHus — Ha OAMH-IBA MOpsAKa MNpeBbIUAONME 0ObIuHbIE (HOHOBBIE)
KOHIEHTpallMd 3TOro 3MeMeHTa. B Takux Ciyyasx KOpbl BbIBETPHBAHMSA
6ynyT 30710TOHOCHBIMH. OYeBUIOHO, YTO 30HBI OKUCIIEHUS — 3TO YaCTHBIH CITy-
4aii 30JI0TOHOCHBIX KOp BBIBETPUBaHHUAL.

Hrak, B MOBEPXHOCTHBIX. YCIIOBHUAX H3MEHAETCA 30JI0TO M3 30JI0TO-
HOCHBIX KOp BBIBETPMBAHHUA M 30H OKMCIIeHMA MecTtopoxkpenuii. Ilperep-
NeBalT NpeoGpa3oBaHWUsA M 30JIOTHHKH, YLeleBLIHE OT pacTBOPEHHA, HO
U3BJIeYEHHbIE U3 PYA, U NMOPOJ, NMPOLECCAMH BHIBETPHBAHHA H IPO3HM M pacce-
AIHHbIE WIH, HANpOTUB, CKOHLEHTPUPOBAHHBIE HA Pa3HBIX PACCTOAHHAX OT
MeCTa CBOEro poXKJEeHHUsA — KOPEHHOro UCTouHuKa. CKOIUIeHHA TaKux 30J10-
THHOK 00pa3yioT 30JI0TOHOCHbIE POCCHIIH. :

B 30Hax OKxHCIIEHHs BCTPEYaloTCs 30JI0TUHKH Pa3HOro npoucxo;xneﬂm. B
NepByI0 Ouepedb, 3T0 30510TO ocraToyHoe. Ilo BceM OCHOBHBIM NpH3HAKaM
OHO He OTJIMYAeTCA OT CAMOPOIHOrO 30J10Ta M3 NMEPBUYHBIX, HEOKUCIIEHHBIX
PYZD M JIMLIb B TOH WJIM MHOH CTENEHH U3MEHEHO B NIOBEPXHOCTHBIX YCIIOBHAX.
Bo-BTOpBIX, Habmiomaercss 30JI0TO TrUNEpPreHHoe WIH BTOpHYHOE, 06pa3o-
BaBllIeeCA yXke B IOBEPXHOCTHBIX ycJI0BUAX. OHO OT/arasoch U3 pacTBOpOB,

LIUPKYJIUPYIOIHX B 30He OKUCIIEHHA.

Kaxxupiit TN 3070Ta HeceT HeCOMHEHHbIE ClIefibl CBOEro npoucxoxq.le-
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BJIATOPOJTHOE, HO YA3BUMOE

30510T0 — 67IarOpoOAHbIi MeTaJlT ; - CIIEHOBATENIBHO OHO JIOJDKHO GBITH XMMHA-
YeCKH JIOCTATOYHO HHEPTHO.

Ho Mpr yxe BHaenu, 4TO CaMOpPOOHOE 30JI0OTO — HEOJHOPONHBIH MO
pa3MepaM, COCTaBY M CTPOEHMIO MHHEpPaJl, OTHIOAb He TaKOH yCTOHUMBBIA K
pa3nuyHoio posa BO3AEHCTBUAM KaK CITIaBbl XHMHYECKH YHCTOTO 30J10Ta.

910 06GYCIIOBIIEHO M MEJIKMMH pa3MepaMM YacTH 30JIOTHHOK , H HAJTHYHEM
npuMecel, H IUIACTHYECKMMH HedOpMalMAMH, YCKODAIIMMH IepeKpHc-
TAJUIM3alMI0, crnocoGerByss Goyee OBICTPOMY INPOTEKAHHI) XHMHYECKHX
PpeaKuHit. .

B NOBepXHOCTHBIX YCIOBHMAX IPOMCXOJMT DAacTBOpeHHe MOBEPXHOCTH
OCTaTOYHBIX 30JIOTHHOK. JIOCTaToOyHO KpymHble BhbIOENEHHs BCe-TaKH COXpa-
HAIOT BCe WIM HEKOTOpble NepBHUHble NpPHU3HAKM PONCTBA, a4 MeJbYaillHe
YaCTHIbI MHOTAA MOJIHOCTBIO MEpeXonAT B pacTBop. [laxe, eciiu 30JI0TO CHOBA
BBIIAfaeT B BHJIe CAMOPOJHOrO MeTajlla, OHO TepsieT Bce CIIebl CBOEro Ipo-
HCXOXOEHHUA.

KOI'IA KOPPO3UA NEJIAET METAJUI JIYYIIE?

XopolLo M3BECTHO, Kakue YGBITKH NPUHOCHT YeJIOBEYeCTBY KOPPO3HsA MeTall-
70B. B OGBIOCHHOM >KM3HHM Mbl, BUOMM KaK OBICTPO pXXaBYMHA pa3befaeT
TpyGbl, paspyiaeT KpoBelbHOE dXelle30, H3bA3BIAET MeXaHU3Mbl H KOHCT-
PYKIMH.

CamopopHOe 30110TO, Haxops1eecs BOIU3H 3¢MHO TOBEPXHOCTH, XOTA U
3HAUMTEJIbHO MeJJIeHHee, YeM CIUIaBbl JKejie3a, HO TaKxe IOJBepraercs
Kxoppo3uu. KpoMe Toro, caMopopHoe 30J10TO H3MEHAETCA H 33 CYeT BO3HUK-
HOBEHHA B €ro 3epHMCTBIX arperarax Tak Ha3bIBAEMBIX MEXX3epHOBBIX IpO-
XWIKoB. OgHAKO TOBEpXHOCTHbIe NMpeoOpa3oBaHUA He TONBLKO He NMOPTAT
30JIOTHHKH, HO, HAPOTHB, MOBBIILIAIOT KX LeHHOCTD. '

UeM BbI3BaH 3TOT Mapajokc?

K u3MeHEeHHAM OCTaTOYHOTO 30J10Ta B 30HAX OKHMCIIEHHSA OGBIMHO OTHOCAT
TOJIBKO pacTBOPEHHE M CIIIAXHBaHHe BBICTYNIOB NMOBEPXHOCTH 30JIOTHHOK H
Pa3BUTHE MEX3EPHOBBIX NMPOXWIKOB. BhICTymnBI criaxuBaorca u Gnaropaps
NpoLecCy pacTBOPEHHA M OTYACTH M3-32 TpeHHA O TBepAble YaCTHUBI NPH
NpOCefaHHH 30JIOTHHKH Yepe3 CTABLIYI0 MeHee IUIOTHOM OKHCIIEHHYyo pyay. B
OMBIBAIOIMX 30JIOTHHKH PAacTBOpax COMEpXAaTCA MelbYaiilie B3BelIeHHbIE
YacTHIIBI MMHEpaNoOB, CJIaG0, HO HEYCTaHHO LUTH(QYIOIMX OCTPhIe BBICTYIIBI.

Mesx3epHOBBIE BBICOKONpPOGHBIE MPOXIUIKH BO3HMKAIT B 3€pHHCTHIX
arperarax CAMOPOJIHOTO 30JI0Ta BO BpeMs NpeGbIBaHUs ero B 30HAaX OKMC-
neuus (puc. 26). Pe3xuMu rpaHMIIaMH OHH OTZENIAIOTCA OT 3epPeH, CIIAraloluX
30JIOTHHKH, M OTJIMYAIOTCA BechbMa BbICOKOH — 950—998 — mpo6Goii, He 3aBu-
caueil oT npoGs! nepBHuHbIX 3epeH. IIpo6Ga 30510Ta MeXx3epHOBBIX NMPOXKHII-
KOB M3MEHAETCA B OFHHX M TeX ke Npefenax M Y BbICOKOCEpEOPHCTOro H y
HCKJIIOYHTEINILHO BBICOKONPOGHOTO 30J10Ta.
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Puc. 26. Mex3sepHoBHIe  BEICOKOIPOG-
HBle OPOXWIKH B 30JIOTHHE M3 30HHI
OkHcneHud. IlommpoBaHHBI# cpes, mpo-
TPaBJIeHHEIR HapcKoft Boxkoit. Yeemw 700

Puc. 27. Menxo3epHHCTad KOPpO3HOH-

HaAd BLICOKONpoGHasg 060j0YKa Ha 30J10-

THHKE H3 pocchimy. [lompoBaHnkift cpes,

gpo’rpannemmn napcko#t Bogkoft. YBel.
50

ITo-BumiMoMy, mpolecC pa3pacTaHus Mex3epHOBBIX NPOKWIKOB IpoTe-
KaeT 4pe3BBIYAaHHO MeIEHHO, MO3TOMY HMHTEHCHBHBIE €r0 INpOSABJICHHA M
HabNIIMCh TONBKO Y 30JIOTHHOK, [UIMTENIbHOE BpeMs HAXONMBIIMXCA B
MOBEPXHOCTHbIX YCIIOBUAX. BriHOC cepe6pa mpoucxomusn 3a cuer muddysnu
€ro M3 IByX NPHMBIKAIOIMX APYT K APYTY 3€peH IO MX rpaHHIe WIH BAOJb
MOBEPXHOCTH KpHCTALIOB. Iuddy3usa copmepxaBumxcsa B 30JI0THHAX ra30B
H TOCTIefyIOIIMH MX BBIHOC YCKOpsUIH 3TOT Mpouece, coco6CTBY A pacLumpe-
HHI0 MeXX3epHOBBIX MOJIOCTEH.

HauGonsluee paspacranue BbICOKOHpOGHbIX npoxamxoa OTMEYEHO Yy 30-
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JIOTHH, MCIBITABIIMX PEKPHCTA/UIH3AOMI0 M HMEIOIHMX MOJMIAPHYECKH-3ep-
HHUCTYI0 CTPYKTYpY. JTO -CBA3aHO C TeM, YTO GONbIas [UIOImaap IOBEpXHOC-
TH 3epeH ofJieryaeT BRIHOC cepeGpa 3a nmpepens! 30J10THH. Kpome T0ro, BHOBB
06pa30BaHHBIe MEJIKO3EPHHCTBIE arperarbl HepefKoO MpeTepleBajH, 0CObeH-
HO NpH NOBTOPHBIX MeTaMOp(HMYeCKHX BO3MEHCTBHAX, YACTHYHYI0 JIe3MH-
Terpamuio, oGJieryaBLIyl0 B - JalbHeillleM, B 30HEe OKHCIICHMdA, YAaJieHHe
cepeGpa U3 30JI0THHOK.

Bropoii BuA M3MeHEeHMil CAMOPOIHOrO 30JI0Ta B nonepxnocmbtx ycio-
BUAX — Koppo3usa. OHa, KaKk M B XeJIe3HbIX CIUIaBaX, pa3befiaeT MeTasul, 06-
pasys Ha ero IOBEpXHOCTH. 0GONOUKY. BrepBrle KOPPO3HOHHEBIE 06O-
nouku GbuTH OGHapyxeHs! P. MakkoOHeNIOM M [IONro cuuTaimuch obei oco-
GenHoCTHIO 30710Ta U3 pocchmieit. [lo3pHee 3apogpmueBhie YyYacTKH BBICOKO-
nOpo6GHOro 30J10Ta 6bUTH OGHAPYXKEHDbI Y 3071072 H3 30HBI OKHCIIEHHsA. I'paHuIIbI
060JI0YKH ¢ HEM3MEHHBIM 30JI0TOM KOPPO3HOHHBIE — M3MEHEHHBIA CIIOH KaK
6b1 Brpbi3aeTcsa B AApO 30JI0THHKH (pHC. 27). OpgHako KOppo3HOHHas 06o-
JIOYKa, B OTIIMYME OT JKeJIe3HOH P>KaBUMHBI, HMeET BBICOKYIO IIEHHOCTh — OHA
CJIOXKeHa BeCbMa BHICOKONIPOGHEIM 30JI0TOM.

BHeumye rpaHuipl OGOJIOYKH COBMAfalOT C IOBEPXHOCTBIO OCTATOY-
HOH 30JIOTHHBI, 3 BHYTpeHHMe — (eCTOHYaThle, C OKPYTJIEHHBIMH WIH 3Y6-
YaThIMM, HAlOMMHAIOIIMMH OYEPTaHMsA KpHCTAUIOB, BeicTymamu. Takme
Xe BbICOKONpOGHBIE OGONIOUKH OKPYXAlOT THAPOKCHABI XKeJe3a, KOTOphIe
06pasoBaMch 3a CUeT pas3lioOXeHHsA CynbduIoB xene3a. Ha cpesax 3oro-
THH 3TH OGOJIOUKHM BBIITIAMAT KAaK sIpKHE BEHUMKM IIBETOB C TeMHOH cep-
IUEBMHOM, CIIOKEHHOW TIHIPOKCHAAMHM >ele3a, Ha ¢oHe Golee CBeTIOro
30JI0Ta. .

HansHeiive 'HaGmooeHUsa NOKasaiM, 4T0 OG6pa3oBaHHEe KOPPO3HOH-
HbIX 06OJIOYeK, KaK M MEX3EpHOBBIX IPOXHIKOB, HAaUMHAeTCA B KOpax
BBIBETPHBAHHA M 30HaX OKHCIIEHHS H MPOMIOJKAETCA B PO CCHIIAX. g

‘Tunoresa .M.C. ®uiepa 0 BO3HMKHOBEHMH BBICOKONpPOGHBIX 060IIO-
YeK B pe3ynbTaTe JEKTPOXMMHUECKOH KOPPO3MM B MOCNIEAHME FOMBI MO-
HBeprnach KpuTHke. HeKOTOpEIe MCCIIEIOBAaTENM BepHYIHCh K TIPENO-
TIoXeHHIo, BhIABHHYTOMy P. MakkoHHenoM, 06 0Gpa3oBaHMH BBICOKOIpPO-
6GHOro cj10s1 NpH BbILIEIAYMBAHMH cepeGpa M3 NPHNOBEPXHOCTHBIX YacTei
sonotuH. H.B. IlerpoBckas paccmarpuBaer ¢opmupoBaHHe OGONOUKH Kak
pesynbTaT NepeKpHCTAUTH3AUMH, pa3BUBAOLICHCA B TOHYAHLMX IIPHIIO-
BEPXHOCTHBIX CJIOAX 30JIOTHH. BBIHOC cepeGpa TONBKO YCKOps/I H3MEHEHHe
CTPYKTYP 3THX CJIOEB 32 CYeT BO3HMKHOBEHHA He(eKTOB KPHCTA/UTHYECKOMH
peLIEeTKH 30JI0Ta M B CBA3M C HANpPsXKEHUAMH, KOTOpble BO3HUKIIM H3-32 IO-
SIBJIEHHS BAKaHTHBIX, HE 3aHATHIX aTOMaMH cepeGpa, mo3uumit. OgHaKo, MOX-
HO JlyMaTb, YTO MeXaHH3M 06pa30BaHMsA 0GOJIOUEK 3HAYMTENIBHO CIIOXHEE H
CBA3aH C OJHOBPEMEHHBIM BIIMAHHEM HECKOIBKHX MPOLECCOB.

HecomueHnto, B ¢opMHpOBaHHM KOPPO3HOHHBIX OGOJIOUEK Mrpaer pollb
BBIHOC cepebpa B mpouecce muddysuu ero atomoB. O nepepacnpepneneHnu
cepebpa HamM rOBOPAT 30HBI IIPOMEXKY TOUHOTO COCTaBa Mexay OGOJIOUKOi
H AApOM 30JIOTHHKH. B 3THX 30Hax mpo6Ga HMxe, Y4eM Yy KOpPPO3HOHHOIO
CJI0s1, HO BBIIlEe, 9eM B IIEHTPAIIBHO’ YaCTH 30JIOTHHKH.
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BnusanMe 3eKTpOXHMHYECKHMX (PaKTOpPOB CKas3nIBaeTCA B YBEJIMYECHHH
TOJIIUMHBI OGOJIOYEK OKOJIO OKHCIIEHHBIX CyNbGHAOB, riue NO rpaHUIaM
pasHBIX MHHEPAIOB B MpPOCAYMBAIOIIMXCA pPacTBOpax MOTIJIH BO3HHKAaTbh
MpUpOJIHBIE MHKpPOTa/libBaHHYeCKHE TOKH. B pacTBOpax, oMpBalommx Mu-
HEpaJipl, NPHCYTCTBYIOT 3apsDKeHHbIe YaCTHIBI pPa3iIMYHBIX JIEMEHTOB, IO-
3TOMy Bcerjga MMerTcs 3MekTpomutel. O6 ymaneHuu cepebGpa myTeM ero
BBIILESIAYMBAHUSA TOBOPAT NOPHUCTbIE CTPYKTYphbl BBICOKONPOGHBIX 0GOJIO-
yek. Ponp mpouecca mepexpHCTAIIM3auuM BHAHA M3 NPAMBIX - HaGlromeHui
PalIMyMii BHYTPEHHErO CTPOEHHA NEPBHYHBIX 3€peH OCTATOYHOro 30JI0Ta
H BO3HHKIIEH 060JIOUKH. .

Ecnu 6b1 dopMHpoBaHHEe KOPPO3HOHHOH OGOJIOYKM IIPOMCXOJMIIO TO-
JIBKO 33 CYeT FIeKTPOXUMMYECKOH KOPpPO3HH, CIIOH BBICOKONPOGHOro 30-
JIOTa, OTNIAraBIUErocsi Ha NMOBEPXHOCTH 30JIOTHH, Ha ONpeHdesIeHHOH CTamuu
BOCHpENATCTBOBAN Obl JaibHeillleMy NpoTeKaHuio mpouecca. Ha mpaxtu-
Ke e HepeoKO KOppO3HA Haueno npeoGpasyeT Agaxe KpyNHble 30JI0THH-
KH.

IlepexpucrajuiM3aMsa INPHUIIOBEPXHOCTHOTO CJIOSL OCTAaTOYHBIX. 30JI0-
THH, COMpPOBOX/IAIOIIASACA BBIHOCOM cepebpa, OOBIMHO IpoTekaer ci1abo
B 30HaX OKMCJICHMA MECTOPOXHEHMH C MAaJIbIM KOJIMYECTBOM CYJIbhHIOB.
H3-3a Man0ii aKTMBHOCTH UMPKYJMpYIOIMX pacTBOpoB o6pa3yercsi TOH-
vaitrass (0,001, pegxo 0,002 MM), uacTO NpepbIBUCTas WIM 3apojpbilile-
Bag “’ToueyHas” 06oJIoyKa, 3arpA3HeHHasA TMApPOKCHAAMH ene3a. OHa mpH-
JaeT MaTOBBIH GlIeCK MOBEPXHOCTH 30JIOTHH.,

HsBecTHO, 4T0 Ccepe6po CNMOCOGHO pacTBOPATHCH, [iaBag B Pas3jIHUHbIX
cpemax Gonpwoit HaBop KOMIUIEKCOB (XJIOPUIMBIX, CYNbhHOHBIX, CYIIb-
($aTHBIX), YTO NPHUBOAMT K IpPEMMYILECTBEHHOMY BBIHOCY €ro IpH pacr-
BOpEHHM CaMOPOJHOTO 30JI0Ta B MOBEPXHOCTHBIX YciIOBMsX. Ilostomy ma-
Ke B pydax C OueHb HE3HAUMTEeJIBHBIMH COJIEPXKAHWAMH CylbGHIOB B Or-
paHMYEHHBIX YYacTKaxX CO3JAIOTCA YCIOBHMsA, GNaronpusaTHble [JIsf BBILLE-
JayMBaHuA cepeGpa M3 30JI0THH — OGBIYHO MO KOHTAKTaM JIETKO PpacTBO-
pUMOro HM3KONMpPOGHOIO M BBICOKOCEpEGPHCTOrO 30J10Ta ¢ OKHCIIEHHBIMH
cynbdupaaMH H OCOGEHHO — C arperaTaMi pyAHBIX, COHEpXXalMX MeTas-
JBI, MHHEpAIOB pa3JIMIHOIO COCTaBa. B TakMx MecTax aKTHBHO IpOTeKa-
I0T 3JNEKTPOXMMHUUECKHe Npolecchl. 3mech oTMedeHsl peskue (0,01-0,03
MM, uHorpa o 0,1 MM) pasmyBel KOppO3HOHHBIX OGosouex. Yacts mop
H KaHAIOB B HMX ObIBaeT 3amlojIHEHa THOpOKCHAAMH skene3a. Ha Hexoro-
PBIX MECTOPOXHECHHAX C BBICOKOCEPEGPHCTBIM 30JI0TOM B OTHENILHBIX CITY-
YasX KOppO3UOHHBle OGoymouku 3anuManu 80—90 % mlomamy cpesa 30-
JIOTHH., . .

EcTecTBeHHO, 4TO MOBBILIEHHEe NpPOGbI 32 CUET Pa3BHUTHA MEX3EPHO-
BBIX TNPOXGUIKOB M KOPPO3HOHHBIX OGOJIOYEK NOBBILAET NPOMBILUIEHHYIO
IIEHHOCTh 30JI0Ta. Benp npoGa oGonouex H3menserca or 940 mo 9995 w,
KaK M y MEX3EpHOBBIX IPOXXWIKOB, HE 3aBHCHT OT NpOGhI OCTaTOYHOTrO
30JI0Ta. '

910, moXanyi, eOMHCTBEHHbIH CiTyyaif, KOTAa KOppO3HA [ejlaeT Me-
TaJU JIydie. .
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BTOPOE POXIJEHHUE

O6s3aTeNbHO M B 30HaX OKMCIEHHA TOHKOAMCIEPCHBIE 30JIOTHHKH, 0CO-
GeHHO Melbyaiile, KOJUIOMIOHOIMCIEPCHBIE BBIENIEHHsS TONBEPraoTCA
TIOJIHOMY pacTBOpeHU10? '

7O 3aBHMCHT OT COCTaBa BOJ, TPOCAYMBAIOILMXCA C TOBEPXHOCTH M MUTDH-
PYIOIIMX Ha pasHbIX FOPH30HTaX 30HbI OKHCIIEHHsA. 3aBHCHT H OT TOrO, B Ka-
KYIO Cpefly H HACKOJIbKO HaJIe>KHO 3aKITIOYeHbI 30JIOTHHKH.

Te wiu uHble GaronpHATHbIE IS PaCTBOPEHHS MeEJbYAHIIHMX 30JI0THHOK
yCIIOBHA BO3HMKAOT B Pa3sHBIX KJIMMAaTHYECKHX 30HaX B KOpPaX BbIBETpHBa-
HMA MOpOL M PYH, PasiIHYHOTO COCTaBa. 30JI0TO OGpasyeT He TOJNIBKO HCTHH-
Hble, HO M KOJUIOMAHBIE PAacTBOPBI, MpHYEM 3aILMTHYIO pOJIb B HHUX MIpaeT
KpeMHe3eM, 3a[iep>KHBas BblllafieHHe 30JI0Ta B OCAOK.

. Ho Bce-taku HamGonee 4acTo B pacTBOp NMepexOduT 30JI0TO, 3aKIII0YCH-
Hoe B CynbGHAbI WIH BXOJslllee B COCTAaB TeJUTYyPHIOB — COeOMHEHHH 3010Ta
C TEJUTyPOM M IpyTHMH 3JIEMEHTaMH, pexe CelIeHU/IOB.

Yem Gonblle B pyne CyabdUaOB, TEM XHMHYECKH arpecCHBHEe pacTBODEI,
IeficTByloue Ha 301070. YeM Gonblile B CynbhHIaX TOHKOAMCIIEPCHOTO 30-
JIOTa, TEM CHIbHee HachILAeTCA HM PacTBOP.

Ho Hapsamy ¢ MHOrouMCIIeHHBIMH peareHTaMH, pacTBOPSAIOIMMH 30JI0TO,
B 30He OKHCJIEHUA NPUCYTCTBYET M MHOXKECTBO TaK Ha3bIBaeMbIX FreOXHMHMYEC-
Kux 6apbepoB — y4yaCTKOB, Ifle pe3KO M3MEHAKTCA (PH3MKO-XMMHYECKHE YC-
JIOBHA ¥ YMEHBIIAeTCsA CNOCOGHOCTD 30JI0Ta HAXOUTHCA B paCTBOPEHHOM COC-
TosiHMu. Takue Gapbepbl MOTYT HMeTh pasiMuHylo eMkocTs. Heckonpko Go-
JNlee KPYNHBIX 30JIOTHHOK BBI30OBYT OCXK[EHME Ha HHX MeNbYaHIIMX KpYIH-
HOK WIH TOHKO# IUIEHOYKH 30JI0Ta. A 30Ha yIJIepOJICOMIepKALUX MOPOJ, CIO-
coBHa BOCCTaHOBUTb M3 PacTBOPOB 3HAUMTENIbHYI0 4acTb 3051012, HoBbit mpu-
TOK PAacTBOPHTENIA — M CHOBA 30JIOTO MOXET NepefiTH B pacTBOp M MHTpHpO-
BaTh B HEM [IO Cllefylolero Gapsepa.

CaMopopiHOe 30110TO, BBIIENUBLIEEC U3 PaCTBOPOB, HMPKYJIMPYIOIMX B
30HE OKMCIIeHH s, COBCEM APYToe, YeM GbUIO B pyAax. Y Hero MHbIe pasMepsl H
¢opMbI  30110THHOK, creuMHYeCKHEe COCTaB M BHYTpDeHHee CTpOEHHe
(puc. 28). ITOro M CIIEAOBAIIO OXXUAATH OT CAMOPOIHOTO 30JI0Ta, 06pa3oBaH-
HOro B COBepLIEHHO OCOGBIX YCIIOBHAX. 30JIOTHHKA, TOBTOPHO POMBILASACA
B 30He OKMCJIEHHMs, TaK M Ha3bIBaeTCA BTOPUMYHBIM 30710TOoM. HOo pomuThCs 3a-
HOBO 30JIOTHHKH CIIOCOGHbI HE TOJILKO B 30HE OKMCIIEHHUS, TAE €Ille MOXKHO ycC-
TaHOBHMTb MaTepHHCKYIO CBA3b OCTaTOYHOrO M BTOPHYHOIO 30J10Ta C PYHOii.
30JI0TOHOCHBIE PACTBOpPBI NpPONMMTBIBAIOT M IUIACTHI POCCHINEH, copepixaliue
KpYIHMILI OCTaTOYHOrO 30J10Ta (B POCCBHINAX €ro Ha3bIBAIOT YXE€ POCCHHI-
HbIM) . COfIepXKaHUsA 30J10Ta B PacTBOPax OGBIYHO HUYTOXKHBI H HOBOTO 32 POX-
JeHUs 30JI0THHOK He MpoucXomuT. OQHAKO B OTHENBHbIX MeCTax CO3[Al0TCA
YCIIOBHA, CIOCOGCTBYIOIIME NOBTOPHOMY pOXJeHHI0 30510Ta. B oTimume ot
BTOPHYHOTO €ro HapekJIH “HOBBIM”. OHO MOABNAETCA NpH GOJBIIEM HachIlLe-
HUM 30JI0TOM pacTBOPOB, UMPKYIHPYIOLIMX B POCCHINAX, HANPHMep, NpH Ie-
peceyeHHH NOJIMHOM NOpOJA, cofepKallMX CyNb(UABI C TOHKOIMCIEPCHBIM 30-
J0TOM. BTOpBIM yCIIOBHEM CITyXMT HalMuMe r¢OXMMHYECKOro Gaphepa, BbI-
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Puc. 28. KomnomopdHsie HapocTh! BLICO-
Kompo6Horo BTopHYHOro 3om0ra (6esnoe)
Ha IOBePXHOCTH HH3KONPOGHEIX 30J]10-
THHOK (Cepoe) H3 30HEI OKHCIIEHHA.
HNomipoBanHEift cpe3 30110THHOK, He HoA-
BEprHyThilt TpaByeHmo. Yaes. 350.

3BIBAIOIETO BhINAafieHMe M3 pacTBOpoB. BaprepoM Hepemko ABAeTcA ILIO-
THK — KOpeHHbIE TOpOMbI, MOACTHIAIOLIME POCCHIUTH, — CIOXKEHHBIH M3BECT-
HAKAMM WIM YITIMCTHIMHM cCllaHnamu. “HoBoe” 3010TO B TakMX yyacTkax
OXOTHO OCaXMaeTCA Ha MOBEPXHOCTH OCTAaTOYHBIX 30JIOTHH, HHOTJA CKpel-
JAA UX ApPYT C APYTOM KaK: EMEHT.

TaxuM 06pa3zoM, H B 30HaX OKHCIIEHHA, ¥ B POCCHINAX BCTPEYAETCA KaK
OCTAaTOYHOE, TaK H IHIlePreHHOe, BTOpHYHOE WIH HOBOE’’ 30J10TO.

Ho npexie yeM monacts B pocChINb, 30JI0THHKA AOMDKHA MIOKHHYTDH pyd-
HOe TeJI0 M MepeMeCTHThCA OT MeCTa, Iie OHa 06pa30BaNIacK, NOA, AeHCTBHEM
CHJIBI TSDKECTH, YBJIeKaeMast OTIONI3HAMHM WJIH BOJHBIMH MIOTOKAMH.

IIYTEMECTBHE 30JIOTUHOK

HacbuneHHas KHCIIOPOAOM BONA, Pa3fBHralliaf TPEIMHKH IOpOH, OKH-
CNIAIOLIAA M BBILIEIAYMBAIOLIAA MHHEPAIbI, CPOCLIHECHA C CAMOPOJHBIM 30J10-
TOM; Ilepenajsl TeMIleparypbl, *’paclliaTbIBAOIME’ CIPYKTYpPY NMOPOAbI; JIef,
Pa3phIBAOILMi ¥ PacKaJIBIBAIOLIMI KaMHHM, KOT[a BOAa 3acCThIBaeT B HX Tpe-
IMHAX — BCe 3TO YAaCTHYHO WJIM NMOJIHOCTBIO BEICBOGOJKJaeT 30JI0THHKH B 30-
He OKHCIIEHMA M3 KaMEeHHOrO IUIeHa, [eJlaeT X CMOCOGHBIMHU K IlepefBHxKe-
Huio. B 3aBHCMMOCTH OT cocraBa py[l, TepBOHAYaJIBHBIX pa3MepoB H (O pMbl
30JIOTHHOK, OT KJIMMAaTHYeCKHMX YCJIOBMH OCBOGOXHEHHE HAaCTYMHT paHblle
HJIM TI03Xe, a 30JI0THHKA OKAXKETCA JIMIIEHHOH MOCTO pPOHHMX BKJTIOYEHHH HITH
GyneT copiep>karh OGIIOMKH OPYTHX MHHEpPAJIOB.

Tpynuee Bcero BbICBOGOXOAIOTCA 30JIOTHHKH CIIOXKHOH (GOPMBI — suenc-
TOM, MeTeNpyaToil, ryGuaToi, a TaKsKe IUIaCTHHYATbIE H KPHCTA/UIHYECKHE Kap-
Kachl M YaCTHIbI ¢ HEMPaBWIBHBIMM OTPOCTKaMH. U3 MHHepasnoB, Yamie Bcero
Haxo[ALUMXCA B CPaCTaHHU C CAMOPOJHBIM 30JI0TOM, HauGosee IPOYHO COemH-
HeH ¢ HUM KBapll. TpyfHO pacTBOpHMBI B NMOBEPXHOCTHBIX YCIIOBHAX, OH
CMOCOGeH pa3pyIlaThCs TOJNBKO MO I'PaHHLAM 3epeH M TPeIUMHKaM JpoGire-
HUs. MHOTHe IpyTHe MUHepallbl — KapOGOHaThI, rajieHuT (Cyabdu CBHHLA), —
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NMOMHMO TOTO, YTO B 30HE TMIIEpreHe3a JIErKO pacTBOPANITCA WIH pa3jiaraor-
CA, OTIMYAIOTCA MeHblledl TBepAOCTbi0 H 06J1afaloT CcNaiHOCThIO, Gilaropaps
YyeMy pacKaJIbIBAaIOTCSA Ha KYCOYKH IO OIpe/ielIeHHbIM HanpaBieHHAM. 10 06-
nleryaet BbICBOGOXIEHHE 30JI0TMHOK, OCOGEHHO PaCHONOKEHHBIX IO TPEILHH-
KaM CHaifHOCTH, KyJa NpH (GOpMHMpOBaHMM pYJ, Jierde NMPOHMKAJIH pyHOOHOC-
HbIe PacTBOPbI, OTJIaraloliie 30J10TO.

CpaBHHMTENIBHO JIETKO 30JIOTMHKH COpachIBaloT ¢ ce6s MUPHUT, XOTA H JIH-
LIEHHDIH CMIaiHOCTH, HO YSA3BHMBIii 1A Npouecca okucieHus. [Ipapaa, Mune-
paIb! TPYNNbI TETHTA — TMAPOTETUTA, BOHUKIIME NPH M3MEHEHWH NMpHTa,
YacTO COXPAHAIOTCA B YrilyGlleHUAX NMOBEPXHOCTH 30JIOTHHOK M Kak Obl pac-
MOJI3al0TCA OTTYHA Ha COCeJHHME YYaCTKH, 06pasys TeMHO-KOPHYHEBbIE WIH
KpacHO-Oypble IUIeHKH-pyGaiku. OcBoGOKAeHHasA MOBEPXHOCTh 30JIOTHHOK
COXpaHseT OTNEeYaTKH MHHCPAIOB: YIyGJleHHs NpaBHIBHOH (OpMBI, OCTaB-
JIeHHble KpUCTAUIaMH (TIMpHUTa, KBaplia U Op.) , TOHYallyo IITPUXOBKY CHaii-
HocTH (KxapGOHATOB, rajleHHTa) , HIOJIBYAThIE IUITPUXH (pe3yJNIBTaT COCENICTBA C
MHHepalamMH rpynmbl aM¢puGOIOB), HellpaBWIbHbIE BMATHHBI OT HENPaBUIIb-
HbIX OGJIOMKOB KBapla M ApYyTHe JOCTaTOYHO XapakTepHble ciiepsl. Ilo HuM
MOXHO CYAMTh, B KaKHe MHHepaJIbl GbUTH 3aKJIIOYEHBI 30JI0THHKH B pyJax.

Hrak, 3010THHKH 060OCOGWINCh OT BMeIaloLIeH cpelbl U TOTOBBI ABH-
HYTbCA B ITyTh.

- Tlocnemyem 3a HuMH.

BIIYTH

JanbHeiiluast %M3Hb 30JIOTHHOK 3aBMCHT OT OYeHb MHOTMX NpuumH. Ya-
Ile — 3aKOHOMEpHO, pexe — CIIyyaifiHO OHM OGpa3yIOT eguHOE ILeNoe, KO-
TOpOe M OINpefeNnsAeT YCIOBHsA, BO3IEHCTBYIOLIME HA 30JIOTHHKY M ONpenesns-
olye ee Oynmyiuee.

IIpepcraBbre ceGe, YTO BepXHAA YacTb XWIbl BBIXOIUT HAa MOBEPXHOCTDb
Ha BBIPOBHEHHO# IUToLIafKe, Ge3 3aMeTHbIX yKIIOHOB. Ilopopsl, pacceyeHHsIe
TpeLMHOM, BMELLAIoLIel KWy — IUTOTHbIE MeCYaHUKH WIH CIIOMCThbIE TITMHMC-
Thle CllaHubl. JIMBHeBbIE JOXIM B 3TOM Kpalw pefKH, H MOTOKH BOIbI HE MO-
ryT yBJleyb KpYIHble OGIIOMKM IOPOJ M 30JIOTHHKH K CKJIOHY, CIIyCKarolle-
Mycs B IONMHY. Boga M Betep yHecyT Kakyo-TO YacTh NleCKa M JpeCBbI, Npe-
BpaTAT MOCTENEHHO YacTh NMOJIEBBIX LUNATOB M CIIIOA, BXOIALIMX B COCTaB IO-
Pon, B ITIHHY, pa3MeJIbyaT KYCKH KBaplia, NeCYaHUKa H CJIAHLEB.

30/I0THHKH MOTYT OCTaTbCA NMpaKTHYECKH Ha IpexxHeM Mecte. Eciu B
BEpXHei YacTH pySHOro Teyia X GhUIO MHOTO, BO3HHMKHET 3/TI0BHAJIBHAA POC-
ChbIllb, CIIOXKEHHAs HellepeMellleHHbIM MaTepHaioM. Korna pymHoe Teno 3ane-
raer B JIETKO pacTBOPHMBIX M3BECTHAKAX, BOJIA MOJXeT IIPOMBITh B HUX Kapc
TOBBIE NOJIOCTH, Ky, KaK B JIOBYLIKH, IPOCAOET WIK OGBAIMTCA CO CKJIOHA
HEeM3MEHEHHas WIM y)ke OKHCIIEHHas py[a BMecCTe C 30JI0TOM, OCTaTOYHBIM M
(e oHO 06pa30Baocs) BTOPHUHBIM. IIOABHTCA KapcCTOBAas pOCCHIMb.

Ecnu pynHOe Teno BBIXOIMT Ha [HEBHYI0 NMOBEPXHOCTh HAa CKJIOHE WIIH
BOIM3H Hero, 30JIOTHHKM BMecTe C OGIIOMKaMM pyAbl H NMOpOJLI IepeMe-
mawTcs BHU3. IIpy OOCTaTOYHOH KOHILEHTpaluM 30J10Ta MOTYT BO3HHKHYTb
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CKJIOHOBbIe (MHaYe — [ETIOBHAIbHBIE) POCCHIMH. 30JI0TO HaKaIUIWBaeTCs
Ha IMyTH JBHXEHUsA OGIIOMOYHON Macchl, CION3aiollel MO AeHCTBHEM CHIIBI
TSAXKECTH M CMBIBA€MOH BOIOHBIMH ITOTOKAaMH, IOTOMY YTO y Hero Goree BBE
COKas IUTOTHOCTb, YeM Yy JAPYTHX MHHepanoB H nopop. Heo6xopumsr Goit
1IMe ycunus, 4robpl ero nepeMecrurb. JIerkue KycOykM KBapla, IOJEBBIX
LINATOB, CJIIOA M NOPOJ, B 3HAYUTEIIBHON Mepe CIIOXKEHHBIX ITHMH MUHepara-
MM, BbIMBIBAIOTCA, CKaThIBAIOTCA U YHOCATCA Hanblle. 30JIOTHHKH OTCTAlOT B
cBoeM pBwkeHuH. ITo myTH OHM yJapsioTcA O NOACTHIAIOLIME TOPOJIBI, HCIIBF
THIBAIOT y/IaphI MPOHOCAUMXCA MHMO TBEP/IBIX YaCTHIL M TEPAIOT BKIIIOYEHHS
BMeIIAIINX MHHEPAJIOB, CTAHOBACH ellle TAXelee.

B 3aBHCHMOCTHM OT TasfHHA JIEOHMKOB WJIHM CHEroOB, neﬁma BOJIHBIX ap-
Tepuil, OT BeJIMYUHBI YKIJIOHA [OJIMH, KPYTIHOCTH 30JI0THHOK H IPHCYTCTBHA
B HHX MOCTOPOHHMX MMHEpAIOB HalllM MyTelleCTBEHHHIBI WM OCTaHYTCA Ha
CKJIOHE B [e/IOBHH WIH MOMAYT B JIOXKOK, 3, BO3MOXHO, H B PEKy. IIpu Gna-
TFONPUATHBIX YCIIOBUAX 30JIOTHHKH MOTYT 06pa3oBaTh JIOXKOBYIO, IEPEXOLk
HYI0 OT CKJIOHOBOH K peuHOil, WIH peuHylo (QUTIOBHANBHYI0) pocchinb. Mo-
JKET CIIYUMTBCA M TaK, YTO py[HbIe Tena oGpyluaT CBOH LEHHBIH Ipy3 B MOpe
WIM peKa [IOHeCeT OO0 Hero 30JIOTMHKH, M HefaJleKo OT Gepera BO3HMKHeT
IUISKEBas WIH 11eTb$oBast pOCCHIIIb.

Ho moGas pocceinb — He CIUIOUIHOH pyYeeK OCEBILHX Ha THO 30JI0THHOK.
910 30JI0TOHOCHBIH IUIACT, CIOXEHHbIA OBIIOMKaMM MOpOAbI H MHHepaa-
MH — TeCYaHO-TIHHHCTBIM MaTEePHAJIOM C TaJIbKOM, APECBOM, YacTo ¢ BajlyHa-
MM, MHOrAa — meGHeM, 0GIOMKaMH OKMCIIeHHbIX CynbdumoB. Ilnacrer pas-
JIMYRIOTCA 1O TOJNIMHE (MOLHOCTH) U LIIMpHHe, IPOTATHBAIOTCA Ha Pa3IMYHbIE
PaccTOAHUA, MOTYT NPEPHIBATHCA, Pa3feNATECA Kak Obl Ha pAf CTPYH, MOTYT
pacciIauBaTbhcs HAa TOPH3OHTBI, pa3fielieHHble HE30JIOTOHOCHOM OGIIOMOYHOM
nopofioi. B Takux muacrax paccesHsl YacTHIbI 3010Ta. OHM 0Gpa3yor-Gora-
Thle CKOIUIEHMA M GefHble YYacTKH, pa3jIMyHble TI0 MOILHOCTH, IPOTXKEHHOO
TH, KOH}HIypanuu, o xapakTepy 3oiyota. Ilycreie phIxiible OTIIOKEHHUA, Te-
PEKpBIBAIOILHE 30JI0TOHOCHbIE IUIACTBI, HAa3bIBAIOT TOpdaMu, KOpEeHHbIE ITOPO-
IOpl, MOACTHIAONINE IIAacThl — IUIOTHKOM, @ PhIXJIbIe HE30JIOTOHOCHBIE ITOPO-
Obl, JIeXallde INOJ IUIaCTOM, — JIOXHBIM IUIOTMKOM. CaM 30JIOTOHOCHBIH
IIacT OGbIMHO MMEHYIOT NMeCKaMH, He3aBHCHMO OT €ro COCTaBa. B pasHbIxX
pafioHax M pa3HBIX pPeKax M Aaxe B JOJIMHE OJHOH pEKH, HO B pPas3JIMYHBIX
YYaCTKax M Ha pa3HpIX YPOBHAX OT [HHINA 30JIOTOHOCHbIE IIACTBI MOTYT
pa3nuyaThcs MO MHOTMM IpH3HAKaM, B TOM YHCIIE H IO XapakTepy 06J0-
MOYHOTO MaTepHaJia ¥ CAMOPOIHOTO 30JI0Ta.

Korpa GypHbie MaBOgKH HAYMHAIOT NEPEMbIBATh IUIACT, TOAXBATHIBAsA BCE,
YTO IO CWJIAM, M YHOCS Hablile, KpyNHble 0GIOMKH NMOpOA, yAapAIoT 1o 30-
JIOTHHKAaM, MeJKHe MeCYMHKHM O6aupaloT M 1UMdYIT MX NMOBEpXHOCTh, a
CIIpeCCOBaHHAA IJIHHA Y[IEePXWBAaeT 30JIOTHHKM Ha JHe WIM Ha IOBEPXHOCTH
BaJIyHOB, OOBOJNIAKMBAET MX, MpeOXpaHAA OT IrpyObIX ApamuH M CMAryas
ynapsl.

Ilpn cBOEM pasBMTHH peKM Bpe3alOTCHA B JHHMINA [OJNHMH, OCTaBNAA Ha
CKJIOHaX BBIDOBHEHHBIE YYaCTKH — Teppachl C 30JIOTOHOCHIMHM TUIaCTaMH,
H dopmupylor mnacter B pycnax. Ha teppacax mmacrsl MOryT COXpaHHThCA
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WM GbITh B TOH WIH MHOM CTENEHH Pa3sMbIThl H NepeoTIIOKeHbI. 30JIOTHHKH
B TaKHX CJIy4yasgX OKa3bIBAaIOTCA NepeMelleHHbIMM Ha GoJlee HU3KHH ypOBEHb.

W, xoHeyHo, MpOIMUIMBAasA KOpEHHbIe NOpPOAbI, peYHOH MOTOK MOXeT
BCKDBITh HOBbIE DYAHBIE TeNa C 30JI0TOM, Pa3pyLINTh HX H yBJIeYb 30JI0THH
KH ¢ co60ii. Ecii yKIJIOH [ONMHBI HEBEJIMK MWIM IUIOTHK pa3GHT TpeIHHKa-
MH, 06pasyolMMH peGpUCThIi Tpadaper, *’meTKy”, 30JI0THHKH 4acTo 3ajiep-
JKMBAIOTCA B HEM M OCTaloTcs BOGJIM3M OT Mecra, rfie MX MOAXBATHWI MOTOK.
Ho npu ppyrom xapakTepe IUIOTHKA 30JIOTHHKH CIOCOOHBI IepeMelaThes
Ha 3HauUTeJIbHbIEe PacCTOAHMsA, H3MepAeMble KIWIOMETpaMHu.

JI0 HOBOro Bpe3aHMA PEKH, CBA3AHHOIO ¢ ABHXXEHHSMM KpYNHbIX G110
KOB 3€MHOH KOpBI, 2 B COBPEMEHHBIX PYCJIOBbIX OTIOXKEHHAX — B INEPHOL
MEXOY CHIBHBIMHM NaBOJKAaMHM, 30JIOTHHKM JIeXaT B IUtlacre. Mumo Hux,
CMauMBas TIOBEPXHOCTb, INHPKYJIMPYIOT pacTBOphI, OGbIYHO Gojiee pa3baBrieH-
Hble H XMMHYECKH MeHee arpeccHBHbIE, YeM B 30He OKHCIIeHHA. Benp pynHbie
MUHEpaJipl, COMlepXKalle MHOTHE pacTBOpeHHbIe B BOJEe 3JIEMEHThI, Yxe Ipe-
06pa3oBaHpl B NMOBEPXHOCTHBIX YCIOBHAX, 4 OCTaBLIMECHA paccesHbl B 0610
MOYHOM MaTepHane. Ho 3aTo IMpKynsuMsa BOAbI B POCCHIIAX HaMHOIO MH
TEHCHBHee.

B nopopnax niuotuka ¥ B 0GIOMOYHOM MaTepHaie MOTYT IIPHCYTCTBOBaTh
BKpaIUleHHbIe CYNb(UABI, TIPeMMYILIeCTBEHHO MAPHT. VX IUIOTHOCTb MeHbliIe
4eM y 30JI0Ta, HO B HECKOJIBKO pa3 IpeBHILEET IUIOTHOCTh KBapla ¥ NMOpOA.
IloatoMy cynbdubI Takoke CKAaIUIMBAIOTCA B POCCHINAX, OGBIYHO B HENMOCpeES:
CTBEHHOH GIMH30CTH OT 30JI0THHOK. IIpH OKHCIIeHMH CyNbPHIOB, B OCHOBHOM
MHpHTA, KAK M B 30HAX OKHCIIEHHs, 06Gpa3yloTCs MeCTHble KOHLEHTpaluu
CEpHO KHCIIOThI M CylbdaTa jene3a, B3aUMOMEHCTBYIOIME C 30JIOTHHKAMH.
PactBOpstoTCA M Jpyrue MHHepalbl, IOCTABAA B BOMBLI LieJIbIit PAL 3eMeH-
10B. [Ipe6biBass B pacTBOpe B BHAE NMPOCTHIX M KOMIUIEKCHBIX MOHOB, OHH
NIpeBpaLAloT ero B 3TeKTPOJIUT, YTO CMOCOGCTBYET BO3HMIKHOBEHHI0 MHKO-
rajlbBaHMYeCKUX TOKOB IO KOHTAKTaM CAMOPOIHOIO 30JI0T2 C PYHAHBIMH
MHHepaJIaMH. :

Takum 06Gpa3zoM, ¢ camMOro Hayaja IMyTEIIECTBHA 30JIOTMHKH HCIBITHE
B30T MHOTOYMCIIEHHBIE BO3JICHCTBHA — M MeXaHHWUeCKMe, M XHMHUECKHe, U
IEKTPOXUMHYeCKHe. M, KOHEUHO, OHH He TMPOXOJAT GecCIeHO: 30JI0THHKH
H3MEHAIOTCA M BHeLlIHe ¥ BHy TpeHHe.

OBJIMK MEHAETCA

\

OcraBasich Ha MeCTe CBOEro pOXMIEHHA H TOJILKO Cllerka Npocefas BHU3,
30J/IOTHHKH B TI0BHAJILHOH POCCHIM BHEIUHE ITOYTH He M3MeHswTcA. Crer-
Ka CMHHAIOTCA WIN M3ruGaloTCs TOHKME OTPOCTKH. MOryT HEMHOro NpHTY-
NUTbCA M CTJIAJMTBCA OCTpble OKOHYAHHs BBICTYNIOB H OTBETBJICHHH, TOPIBI
IUIaCTHHOK, peGpa M BeplMHbI KPUCTAUIOB. Ellle B 30He OKHMCIIEHHs CIIErKa
pacrBopsieTcs: MoBepxHOCTh. IIpH omyckaHMM B KapcCTOBble NOJIOCTH OOMsE
THe, OCTaBasICh Bce elle g1abbIM, MPOABIIAETCA 60oJlee OTYETIIMBO. |

Urto6b! MOMACTD B POCCHIM APYTHX THIOB (CKIIOHOBbIE, pEUHBIE) , 30J10-
THHKH JIOJDKHBI MCIIBITBIBAaTh HE TOJIKO BepTHKAJIbHOE, HO H TOPHU30HTAJIEHOE
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Puc. 29. [Tleperu6nl TOHKOM mIacTHH-
;a'ron 30JIOTHHKH M3 pOCCHINM. YBenl.
0

nepemMellieHHe. ITOT MPOLECC MOXHO MOJENHPOBATh HAa NIPOMBIBOYHOM IpH
Gope. YacTuupr caMOpomHOro 30JI0Ta BHayajle HEPrHYHO YBJIEKAIOTCA BHHU3
BMeCTe ¢ Maccoi 06noMkoB. OHM crepBa Kak Obl B3BelleHbI B MyJblie, HO
MOCTeNeHHO, N0 Mepe BBIMBIBAHUA TIJIMHBI, CKpeIUIAiomleif IecyaHO-TITHHHO
TY10, TaJIeyHy1o0 WIH meGHUCTYI0 Maccy, 30JIOTHHKH npocenalor. [Ipu aTom oxun
YacTo MepeBOPaYHBaIOTCA, KAK GYATO KYBBIPKAsACh, KATATCA C ropsl. CKOmb3s
Haj HMMH, OOJIOMKM 3aeBalOT 30JIOTHHKHM, YIApAIT HX, IlepeKaThIBaloTCA,
IWIHGYIT M LApanaioT MOBEepXHOCTh. YacTHIBI MOpOA, yBieKas ¢ coGoit
30JIOTMHKH, IOATAJIKMBAsA U OOroHssA, 3aCTABJIAIOT HX BOJIOUHTHCA 1O TBEpIO-
MYy [OHY, COMpalolleMy C HIDKHeW INMOBEPXHOCTH 30JIOTHH TOHKHE YElyMKH.
BepoATHO no3TOMy OGpalieHHass BHM3 NOBEPXHOCTb XOPOLIO OKAaTaHHBIX
30JIOTHIX IECYMHOK M rajek GbIBaeT IUIOCKOM, CPABHHTEJIBHO POBHOH, a BEpX-
HAf — HepedKo BBINYKJIOH M MeHee POBHOM, XOTA B IieJIoM (OopMa OKaraw
HBIX YaCTHL[ 3aBHCHT OT X NepBHYHOH KOH(HTYpalHH.

Korga xonmnuecrBo OGIIOMOYHOM MacChl YMEHBIIIAeTCA, XOPOILIO BHJHO,
KaK I10f, HallOpOM CTPeMHTENIbHO Hecylleics BoAbl H MEeCYMHOK, CKaIUIMBalo-
IIMXCA OKOJIO 30JIOTHHOK (OCOGEHHO, eciii OHH MMEIT YJIMHEHHble GOp-
MbI) , YaCTHLBI 30JI0Ta pa3BOPAYMBAIOTCA N0 TeYeHHI0 MONOGHO JIofKaM, a 32
TeM YCTpeMIsoTcA Brepen,  BHHM3. OHH Nepe[BHMraloTCA CKAYKaMM; HIH
NON3YT, He OTPHIBAACh OT [HA; WIM, HAKOHell, KaTATCH, ONpaBAbIBasA Ha3Ba-
HHe Ipolecca, BCEero CHWIbHee M3MEHANIero OGNMK 30JIOTHHOK B POCCHEF
NAX — OKaThIBaHHe. -

Hapsapy c 3tuM, NpH ABH)KEHMH 30JIOTHHOK ITPOMCXOAHMT MX 4aCTHUHOE
HCTHpaHMe U YIUIOLEHHE, XOTA H3HAYaIBHO H30MeETpHUYHBbIE OKpYTJIEHHbBIE
KPHCTaJUIBI MOTYT PaBHOMEDHO MCTHPAaThC CO BCEX CTOPOH, COXPaHAA [0
KOHIIA ITyTH IIapOBHIHYI0 GOpMY.

OKaTaHHbIe H YIUIOUIEHHBIE 30JIOTHHKH CIIOCOGHBI OMATH MepeMeIaThes,
BOBJIEKAThCA B HOBYI0 MHrpauuio. Mexanmuyeckue medopMalHu, MOTydYeHHbIe
OKaTaHHBIMM 30JIOTMHKAMHM, Ha3pIBAIOT NOCIEAYIINMMH (CIIedyIoIMMH 33
oKaTpiBaHHeM) . OHH MHOrooGpasHel — U3rHGHI, KpyyeHHe, HaKJIell, pa3phIB.
BHelmHMe NpH3HaKH NOCHenyoIMX gedopMaluii — CKpyYMBaHHE TOHKHX
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Puc. 30. Hawenmm M IUTPHXOBKa Ha
HOBEPXHOCTH MeJIKHX CaMOPOAKOB M3
pocceimi. YBen. 3

OTPOCTKOB, ITPOBOJIOKOBHMAHBIX H JICHTOBHIOHBIX 30JIOTHH, 3arHbbl KpaeB
IUIaCTHHOK H IeperuOpl LebIX 30JI0THH, pa3pbIBbl HX CIUIOIIHOCTH, Iapaj-
JieNbHas ITPUXOBKA Ha MOBEPXHO CTH, HAaKJIeNbl HA KpasAX U B IIEHTpe 30JI0THH
(pwuc. 29, 30).

30/IOTHHKH ¢ TOHKHMH OTPOCTKAMH CKOPO YTpaTAT MX B pe3yjbTare 06
MATHA WIM 33 CYET OTPhHIBA. JICHAPHTHI C HECPOCLUIMMMCA BETBAMH JOJIO
6ynoyT MMeTb JpeBOBMIHBIH OGJMK, a AEHAPHTHI B (popMe CIUIOIHBIX CIIOXM:
HBIX KPY>XEBHBIX y30pOB ropasjio GbicTpee CTaHYT Ge3JIMYHBIMH DOBHBIMH
IDIaCTHHKAMH. BaxkHpl M pa3mepbl 30JI0THHOK. ¥ KpyIHBIX GbICTpO OOMMHa-
I0TCA OTPOCTKH H OKAaThIBAalOTCA MAacCHBHbIE BBICTYIBI, HO 3aTO. B yriyGie-
HHAX JIONITO COXPAaHAIOTCA HEM3MEHEHHbIe YYaCTKH NMOBEPXHOCTH M BKILIOYE
HHUA OPYTHX MHHEPAJIOB.
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BeposaTHO, ONpefeNieHHYI0 3aIMHTHYI0 pOJIb MIPAlOT IJIMHUCTBIE MMHEpa
JIbl, B KOTOPBIX 33CTPEBAIOT MENIKHE KDYNMMHKH 3007a. Jla M B mpolecce
MepeHoca 3TH KPOIUKH JIETAT B BOOHOM IOTOKE, HE OTCTaBas OT o6ioMow
HOi Maccel, a BMECTe C Heil.

IIna Toro, uroGbl CpaBHHBATb CTEMeHb OKATAHHOCTH 30JIOTHHOK, IpEMr
JIOXEHbI pa3JMuHble rpajauyu. HanGonee 4acTo MCIONB3YIOTCA MATH H LIEC-
THOQLIbHASA CHCTEMBI OLIEHOK. ,

Ilpu coBepureHHOH (MOEasIbHOM) OKATaHHOCTH 30JIOTMHKH YTPauMBaIoT
Bce MpPH3HAKH NepBOHavyaubHO# ¢opMbl. Y n3oMeTpHuHbIE KPHCTAIUIBI, H HX
OBONMHHMKOBBIE CPOCTKM, M KOMKOBH[HbIE 3€pHa M ry6uaTbie KapKackl —
BCe NpeBpAIAIOTCA B LIAPHKH, IPOGHHKH, 30JI0ThbIe KAlNEIbKH.

IIpoxxuikH, AEeHOpHTHI, ylmome}mme KPUCTaUTbl CTAHOBATCA TaGMuY-
KaMH M IUIaCTMHKAMH pa3JIMYHON TOJMLMHBI M pa3HbIX OYCPTAHMH B IUIaHE —
OBaJILHBIX, IpyLIEBUAHbIX, Kpyriabsix. Ho paxe Taxue, Kasanoch Obl oGesnmu
yeHHbl€e, YACTHIIBI OGHApYUBaloT GOJIbIIOe pa3sHOOGpasne BHYTPEHHEH CTpYK-
Typel M cocTaBa. 3TO OGYCIIOBJIEHO HE TOJIBKO M3HAaYaJIbHBIMH Pa3jIHYHUAMH
30JIOTHHOK, NOCTYNABIIMX B POCCHIIH, HO M XapaKTepOM NpeoGpa3oBaHHiA.
JlexxaT M 30JIOTMHKHM B IUIacTe WIM INepeMeILaloTcsa BMecTe ¢ OBJIOMOYHBIM
MaTepHaJioM, HO OHM HEyKJIOHHO, MemJIeHHO WM GbicTpee (B reoyorsyec
KOM, H3MepsieMOM ThICAUENIETHAMH M MWUIMOHAMH JIeT, MaciutaGe BpeMeHH) ,
H3MEHAITCA.

MCHbITAHI/IH U BO3PACT OBJIATOPAXXUBAIOT

B oppuH ¥ TOT e 30JI0TOHOCHBII IUIAaCT NONATH ABE 30JI0THHKH. OHM 06pa3o-
BAJIMCh B pyJAX OJHOIO M TOIO XK€ THNAa, B OOWHAKOBBIX YCIOBHAX, HMEJIH
6iM3KHe NepBOHAvaIbHBIE pa3Mepbl, GOpMy, COCTaB H BHYTpeHHee CTpPOEHHE.
Ho nmyrtu, npuBenume ux B peuHyio pocchilb, GbUIH pa3nHuHbIMH. OpHa 30-
JIOTHHKA BbICBOGOMIACh U3 pyHbl COBCEM “’HeJaBHO’’, MOXKET GBITh HECKOJIb-
KO [ECATKOB ThICAYENIETHH WIH THICAY JIET TOMY Ha3af, Koraa ¢popMHpoBaJics
IUIacT B pycile cOBpeMeHHOro noroka. Bropas, BMecre ¢ 0GIIOMKaMH KBaplia,
BBIK POLUMBIUMMHCA M3 >UTbI, GbUIa CHeceHa B [ONIMHY TOHM Xe peKH 3a M-
JIHOH JIeT o 3T0ro. OHa HaxomwIach B IUIaCTaxX HECKOJNIBKHX Teppac: IO Mepe
Bpe3aHHsA PeKH M yIiIyGiieHus JONMHBI BOIA pa3MbiBajia ee yGexHIna u 1epe-
OTKJIa/ipIBajia 30JIOTHHKY B 30JI0TOHOCHBIH IUIacT, $OpMHMpOBaBLIMicSA Ha Go-
Jlee HM3KOM ycTyne — Gonmee momopoi Teppace. He ymamoch 3apmepiarsest
30JIOTHHKE M Ha MociiefHei , camoit Hu3Ko# Teppace. ITyTh 06enx 3010THHOK
pa3ninyeH. A BOT CTeNeHb OKATAHHOCTH NTOYTH ONMHAKOBAasA M BHELIHE 30JI0THH-
KH TTOYTH HepaljlIMuMMbl, TOTOMY YTO *’MoJIofas’ yclena ¢ NaBOAKOBBIMH BO-
JaMH TepeMECTHTBCA C BEPXOBbeB PeKH B ee CpefiHee TeueHMe, a ’IpeBHsAR”
(BO3pacT OTCUMTBIBAETCA IO BpeMEHH NOCTYIUIEHUA 30JI0THHOK B POCCBHIIE),
OKaTaNach, IepeoT/arasach Bce HUXKe M HUXKe, XOTA BAONb JONHMHBI GbUla CHe-
CeHa He3HAYMTENbHO.

Ecnu M3yunTs BHyTpeHHee CTpPOeHHE ABYX 30JIOTHHOK, xaxyumxcx Gu3-
HellaMH, OTK pOeTcs COBEepLIEHHO pa3Has KapTHHa. “Moiopas’ 3010TuHKa Gy-
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JIeT MMeTh Ha [I0BE pPXHOCTH OTHOCHTEJILHO TOHKYI0 KOpPPO3HOHHYI0 0GOJIOUKY,
BO3MOXHO [axke He CIUIOILHYIO, 3 HECKOJIBKO IpephIBHCTY10, C OTAEBHEIMU
pacumpeHusaMHu (*’pa3gyBaMu’) oKOJIO BKITIOYEHHUH OKCHAIOB Xejle3a.

HanporuB, OpeBHAA” 30JI0THHKA OTIIMYaeTCH ILIMPOKOH BbICOKONpPOG-
HO# KOppO3HOHHOH 06OJIOUKO#H ¢ MOLIHBIMM pasgyBamu. Marno Toro, HHOrga
3Ta KOPPO3HOHHAs KaiMa, HMelolas MpoGy 940—960 u coxeHHas 3¢ pHaMH,
JocTHrammumu B nonepeuruke o 0,01 MM, cama nogsepraeTcs KOppO3uH.
O6pa3yeTcs Ha ee BHellHell CTOpOHe elle Goyiee BbICOKONMpPOOHasA KaeMKa,
NpefiCTaBJIeHHas 3¢ PHBIIKAMH BEJIMYMHOH B THICAYHBIE WIH OECATHThICAYHBIE
HONM MIWUTHMETPA MOYTH XMMHYECKH YUCTOrO 3070Ta (11po6b1 980—999).

BriepBbie ITpeanonoxeHue O TOM , YTO TOJILMHA BBICOKOINPOGHOM 06omoy-
KH JOJDKHa GbITb TeM GOJIbLE, YeM JpeBHee POCCHINHOE 30JI0T0, GbUIO BBICKa-
3aHo AJIl. IlepenseBpiM. 3HauutenbHO mo3gHee aBropy M C.B. SlGnoxoBoit
YHOAJIOCh YCTaHOBHTb, YTO BO3HHKHOBEHHEe KOPPO3HOHHOH 060JI0UKH Ha 30J10-
THHAX — MpOllecC, TpeOyIoLIMii He TOJIBKO BpeMEeHH, HO H ONpe/iefIeHHBIX Y ClI0-
Buit. OH NpoTeKaeT, KOrfaa 30JI0THHKAa HaXOOMTICA B NOKOE H ee NIOBEPXHOCTb
B3aHMOJIEHCTBYET ¢ XMMHUECCKH arpecCHBHBIMH PacTBOPaMH, KOHTAKTHUPYET C
OKHCIAIIMMUCA PYOHBIMH MHMHepaJlaMH, KOpoue roBops, B 0GCTaHOBKe,
CrocoGeTBYIONIEH XMMHYECKHM U IeKTPOXMMHYECKHM Ipeo 6pa30oBaHUAM 30-
J01a. B 310 e Bpems OCYILECTBIIAETCA M e peK pUCTALIN3aUHUA 30JI0THHOK,
npuYeM HauGollee MHTEHCHBHasA HMEHHO B IPHIIOBEPXHOCTHBIX CJIOAX, MONY-
UMBIMX TP OBHXXCHHH 30JIOTHHOK MaKCHMaJibHble IUIacTHYecKHe aedopma-
uvu. B nepuop noxos, korga nepemeleHHe YaCTHI, CAMOPOJHOTO 30JI0Ta Ipe-
Kpamaercs, B Gojiee KPYIHBIX MepBUYHBIX Ae(OPMHPOBAHHBIX 3epHAX BO3-
HMKAIOT MeJIKHe, ¢ HeHapyllIeHHON KPHCTAUINYECKOH CTPYKTY PO, MONTyuHB-
IMe Ha3BaHHe PeKPHCTAIUTH30BaHHBIX. ITO YCKOpAeT BBIHOC cepeGpa 3a npe-
HeJbl 30JI0THH — Kak 3a cueT M ¢y3un No NoBepXHOCTH MEJIKHX 3epeH, TaK
# IyTeM NMPOHMKHOBEHHS MO MeX3epHOBLIM I'DAHMIIAM PACTBOPOB, BHILENA-
uyBarolux cepe6po. Uem pompuie mepHon MOKOS, TEM, NPH MPOYHX PaBHBIX
YCIIOBHSX, pa30BbeTCA HAa 30JIOTHHKAxX Gollee LIMpOKas BpICOKONpoGHas 06o-
nouxa (puc. 31; cm. puc. 27). '

IIpu nepeoTnoOXeHUHM 30J10Ta Ha GoJlee HU3KMI Y pOBEHb WIH IlepeHOCe ero
BHH3 110 TeYeHHIO peKH Mpolecc opMHUpOBaHUA KOPPO3HOHHOIO CJIOA 3aMep:-
NfeTc WIN NpepbiBaeTcsA. 30JIOTHHKH HCIBITHIBAIOT HOBBIE MEXAHHYECKHE
BO3IefiCTBHA M NpeTepNeBaT IiacTuyeckue aedopmanun. UHorna gacts kop-
PO3HOHHOTO CJIOA Cpe33aeTcsA KaK HaXEAKOM TBepHAbIMH IOpPOJAMH, H MOJIHAA
TOJIIIMHA 0GOJIOUKH COXpPaHAETCA, TOJIBKO B YIIIy GileHUAX ITOBE pXHOCTH 30710~
THH. Yame 060/104Ka YIUTOTHAETCA U B e€ 3epHaX MO3[Hee TaKKe MpOABIIseT-
ca pexpucTaiuM3anus. IIockonsky B KOppO3HOHHOM CJIoe elle B He GOMIbLIOM
KOJIHYECTBE COOEPXKHUTICA cepeGpo, TO MpH HACTYIUIEHWH HOBOTO UTHTEIBHOIO
IepHo/a NMOKOA BO3MOXHO (pOpPMHpOBaHHE MOBTOPHON KOPPO3HOHHO#M 060-
JIOUKH, peoGpa3yiollei nepayio.

Tax co BpemeHeM moOBbmLAeTCA MpoGa pocchIMHOroO 3010Ta. Hackoneko
CyLIeCTBEHHO TaKOe 00iaropaxmBaHue?

Jns *’MONOAOro™ 30710Ta OHO WIM He MIpDaeT pONHM WIH TIOBBILIAET ero
npo6y Ha QIOTM TpOIEHTa — NMepBble NMpoueHThl. CpemHsas Npo6a *ApeBHero”
307I0Ta MO CPaBHEHHIO ¢ MpPOGOM- HeH3MeHEHHBIX THIle preHHbIMH IPOLECCAMH
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Puc. 31. MoumHas MeJIKO3EPHHCTas KOPPO3HOHHasA 060JI0UKa, ,,pa3beNalliasi’ NepBaY-
Hoe 3otoro. IlommpopatHbiit cpe3s, IpOTPaBIeHHEL IAPCKOA BOXKOM. YsBen. 320

HEHTPAJIBHBIX YacTeil 30JI0TMH M3MeHseTCA B LIMPOKHUX Mmpepdenax — ot 10 mo
100%. Takue Bapmauuu OGBACHAIOTCA COYETaHHEM MHOTMX OOGCTOATENIBCTB.
MoBbmueH”e nMpo6b GyeT MeHee 3HAUMTENLHBIM YIS Nle PBHYHO BBICOKOMpPOG-
HbIx vyactull. Kopposus GpicTpee paspenaer Gonee cepebpucroe 305010. Boib-
LIyI0 poJiib, KaK MbI BHAEIH, UIpaeT BpeMd. BIuAOT KIMMaTHYeCKHe yCII0-
BH1, ONpefelsolne Nepelaabl TEMIEPaTy p M BOOHEIA PeXHM Ha IIPOTSDKEHHH
BCero BpeMeHH INpeObIBaHUA 30JI0THHOK B pocchinax. OueHb BaxeH cOCTaB
MMHHEpAJIOB B IUIacTe U B MOACTWIAIOLIMX €T0 NIOPOJaxX — OT 3TOr0 3aBHCHT XH-
MH3M pacTBOpPOB, BO3[EHCTBYIOIMX Ha 30710T0. B kucnbix cpemax (pH <5)
KOppO3us MpOTeKaeT CHiIbHee, YeM B J1a6o 1eJIOYHBIX U HeHTpanbHbIX. MMe-
eT 3HayeHHe pa3mMep 30JIOTHHOK — KOPPO3HOHHBIA cJI0# TomuuHo#i 0,05 MMy
KPYTHOH 30JI0THHbI pazmepoM 4 X 2 x 1 MM 3aiiMeT HecKOMnbKo Gornee 10% ee
o6beMa, a y Menkoit (0,5 x 0,5 x 0,2 Mmm) — cBbitue 50%. U uem Gombiue HH-
TEHCHBHOCTB IJIACTHYECKHX AedopManuii, TO €CTh CTENEHb aKTHBALMH 30JI0THH,
TeM CKOpee HayHeTcs NPOLECC PeKPUCTALIH3ALNH, YCKOPSAIOMMA KOPPO3HIO,
TeM Gorblle BO3HMKHET LEHTPOB HOBBLIX 3epeH, MeHblIe Gy/IyT HX pa3Mepsl U
3HepriuHee CTaHeT BBIHOCHTbCA cepebpo. CieoBaTeNbHO, YeM CHiIbHee OKa-
TaHa 30JI0THHA, YeM GoJble NOTyuwIa OHa mociieayoumx aedopmanuit, Tem
i1y 6xe MPOHUKaeT KOPPO3H1l.

Heo6x0miMO BCIIOMHHTb, YTO MOBBILIEHHE ITPOGBI 30JI0THH POMCXOIHUT H
33 cYeT pa3pacTaHMA B “ApeBHEM’’ 30JI0Te Mexc3epHOBBIX BBICOKONPOGHBIX
npoXxwIKoB. Jlonsa HxX yyacTHs B 06/1aropaxMBaHMK pOCCBHIITHOTO 30710Ta, KaK
MpaBWIO, MeHee 3HauMTeNIbHA, YeM BBICOKOMpOGHO# oGonouku. Ho B oTaens-
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HBIX CJIyYasX IpHXOAWIOCh BHOETH, YTO Ha cpe3e 30JI0THH Gonee 40% mwioiwa-
M 3aHATO 3THMH 06pa30BaHHAMH.

MHoskecTBEHHOCTh NPHYKMH, BIMAIIIMX Ha OpMHpOBaHHE Bucoxonpoﬁ-
HOTO CJIOA H Me)X3e PHOBBIX IIPOXXWIKOB, He II03BOJIAET HCIONb30BaTh CTENEHb
Pa3BUTHA BBHICOKOMPOGHBIX rHNepreHHpIX HOBOOGPa30BaHMil B 30JIOTHHKAX B
KayecTBe YHMBEPCAIBHOTO PeTPOCHEKTHBHOIO KaJIeHAAps, OTCUMTHIBAIOILETO
BpeMs NpeGbIBaHKA 30J10T2 B POCCHITH.

JIna xaxmoro paioHa, KaxJIO# pOCCHINU M 1A OTAENBHBIX THIOB CaMO-
POTHOTO 30J10Ta, MIOCTYNABIIETO M3 Pa3lTHYHbIX KOPEHHbIX HCTOYHHKOB, Cpef-
HAA TOJNIIHHA KOPPO3HOHHOTO CJIOA Y 30JI0THHOK, B OJTHO H TO )€ BpeMs Io-
MaBIIMX B POCCHINb, GyAeT OTITHYaThCA.

OpHako, u3MepsA TONIUKHY KOPPO3HOHHBIX 0GONIOYEK Y 30JI0THH Ollpe-
JIeTIeHHOrO pa3Mepa, COCTaBa H OOWHAKOBO OKAaTaHHBIX, YAAETCA YCTaHOBHTb
Y1, ONpenielieHHBIX 30JI0TOHOCHBIX TePPHTOPHii, KaKOe 30J10TO NMOCTYNaJIo B
pocChIib paHblIE€ M KaKoe — Mo3fHee. A COMOCTaBIIAA 3TH JaHHBIE CO CBEHe-
HHAMH, TOJTyYeHHBIMH IIDH H3y4YeHHH reOJIOTHYeCKOH MCTODHMM pailoHa M mpo-
necca GOpMHMpPOBaHUs pOCChIllelf, MOXKHO JOCTaTOYHO TOYHO .(IIO reoJIormyec-
KHMM MepKaM) OIpefieNIUTh K BpeMs NOCTYIUIEHHSA 30J10Ta B POCCHIIb.

Ina MeHee TOYHBIX NOCTPOEHMA MOCTaTOYHO pa3NMYaTh 30JI0TO “’HApeB-
Hee” (crapue 300 ThICAY JIET) M >’MOJIOAOE”, MOCTYNHBLIEE B POCCHIND B 6O-
Jiee Mo3pgHee BpeMs. Y NMepBOro BbICOKONpPOOHbIe HOBOOGPa30BaHUA 3aHUMa-
1ot oT 10 mo 100% rwrowmagu cpe3a 3010THH, y BTOpbIX — MeHee 10%. Pazyme-
eTcs, Ha[lo cTaparbes MIpH TaKMX HaGMIoIeHH X, YT0ObI 3¢ pHO GBUTO pa3pe3aHo
nocepeguHe M pa3pe3 NMpOXOAWI NOA, MpPAMBIM YITIOM K €ro IOBe pXHOCTH,
HHaye He OydeT BUOHA MCTHHHASA TOJIIIHMHA O GOJIOUKH.

MoryT nu 30JI0THHKH MCIBITaTh I'TyGOKHe NpeoGpa3oBaHuUs, He IepeMe-
mwascek B poccbib? Takue cimyyau HepemkH. B mpeBHUX KOpax BbIBETPHBaHHSA
€aMOpOJHOe 30JI0TO, OCTaBLIeeCA HA MecTe 0Gpa3oBaHHA WIH HEMHOTO CMe-
CTHBLICECA MO CKJIOHY OT KOpeHHOrO MCTOYHHKA, GbIBaeT B psAfe ClydyaeB
riyGoxo nmpeoGpasoBaHHpIM. Ero ¢opma npu 3toM coxpaHseTcs, HO COCTaB
H CTPYKTypa BbIfieJIeHUi pa3HTeNIbHO H3MeHswoTca. HanGornee ciwibHO mpeoGpa-
3yeTcs 30JI0TO, UCTBITABILEE B CBOE BPeMA METaMOPGU3M B IJTyGHHHBIX yC-
JoBHAX. B pacnaBuieMcs Ha NMONMMAIpHYeCKHe 3epHA H OCOGEHHO B [Ie3HHTET-
PHPOBaHHOM 3€pHHCTOM .arperaTe IMPOMCXOOMT pa3pacTaHHe MeXk3epHOBBIX
BBICOKOINPOOHBIX NMPOXAIKOB. MenjieHHee, 4eM B pOCCBINAX, TAK KaK KpHC-
TAJUTMYECKAsA CTPYKTypa He HCIBIThIBaeT Aedopmanuit, HO B KOHEYHOM cueTe
1Ty 60K0 NpeoGpasyeT 30I0THHKH H KOPpPO3HH.

B kaitHo3oitckux (0,7 —25 MIIH JIeT) ¥ 0COGEHHO B elie Gollee IpeBHHX,
Me3030HCKHX, KOpax BBIBETPUBAHUA BCTPEUCHO NOYTH JIHIUEHHOE cepebpa H
ApYruX npuMecei 30J10T10.

HcnbiTanua U BpeMsA oGi1aropa)xmBaT caMOpPOAHOe 30JI0TO, MOBBILLAIOT
€ro LIeHHOCTb., _

B oTiIHuMe OT >XMBBIX OPraHH3MOB 30JI0THHKH He TNOJBepXkeHbI 3a60seBa-
HHAM, a MX CMepTh” OT pacTBOpeHUA WIH HCTHPAHMA O3HAyaeT TOJIBKO Bpe-
MeHHbI# Nepexon B MHyI0 ¢opMy cymectBoBaHus. [IoaromMy miara 3a oGna-
ropakuBaHHe He NPeJCTaBIIAETCA Ype3MEpPHOIL. '
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HEU3TJIADUMBIE BOCTIOMUHAHHUA

ITamATh O XM3HM B 3€MHBIX IJTYyGHMHAX COXDPaHANT 30JIOTHHKH H3 IEpBHY-
HBIX pyH, OCTaTOYHOEe H pocchimHoe 3070T10. Iloka Koppo3us M Mex3epHo-
Bble NMPOXWIKHM He MCKa3AT NepBHYHBIE COCTaB M CTPOEHHE [0 Hey3HaBa-
eMOCTH, Aaxe HeGOJbIIMEe PpEeIHMKTHI HEM3MEeHEHHOrOo 30JI0Ta MOTYT pac-
CKa3aTh O TOM, B KaKHX YCJIOBUAX POCIIM ¥ MEHAIMICh 30JIOTHHKH.

BocnoMuHaHuA 060 Bcex 3Tamax XUW3HU Yy 3eMHOH NOBEPXHOCTH COXpa-
HAIOTCA He Bcerga. BcmoMHMM, Kak HM3MEHAIICA BO BPEMEHH 30JIOTHHKH,
BHICBOGOOHMBLIMECA M3 pyOHOro Tesia. OmHako IS Hac BaXHBI M Te CIedbl
NpOLIOro, MycTh HEJABHErO, KOTOpBIE €Ile MOXHO 3aMeTUTh Npu Hablio-
TeHUsAX . ,

Eme pas mpocneguM MyTh 30JIOTHHKM OT KOPEHHOTO MCTOYHHKA MO
MOJIOIO POCCBINIM B pycile peKH, obpaiias BHHMaHME TOJBKO Ha IUIaCTH-
yeckHe AepOpPMauMH M HENOCPEACTBEHHO CBA3aHHbIE C HMMHM mpeobpa3o-
BaHUA BHYTpEHHEH CTPYKTYPBhL. .

IlepeMecTHBUINCh B INEpBbIi pa3 B CKIIOHOBYI0, JIOXKOBYIO, a 4ac-
TO — H HEIOCPeACTBEHHO B TEPPacOBYI0 POCCHINb, 30JIOTHHKH HepegKo
MOJIy4aloT He3HauMTeNbHble He¢opMaiuH, HeOGonblIMe HapylIeHHA CTIPYK-
TYpbl TOHKOrO HapyxHoro cios. IIpM TpaBleHMH NOJIMPOBAHHBIX CPE30B
30/I0OTHH OHM MOTYT M He NpOABUTBCA — aKTHBALMA elle Mayia, YTOGbI
Hayajnach mepexkpucTamu3aumsa. Jlaxe, ecld OHa M NpPOM3OIWIA, IOA-
BMBIIAACA TOHKasg KOPPO3HMOHHasA OGOJIOYKAa 3aMaCKHMpyeT Bce Cllefbl Ipe-
00pa30BaHMii NPUIIOBEPXHOCTHOro ciios. Moryr oGoiiruch 6Ge3 BHOMMBIX
NMPH3HAKOB AedopMauuii M 30JOTHHKHM, NONABLIME B PYCJIOBYI0 POCCHINbL
HeNocpencTBeHHO M3 GOproB MM AHMIA poymuHel. WHOrma ypaercsa or-
MeTUTh YIUIOTHEHHE KOPPO3HOHHOrO CJI0Ad, OCOGEHHO B TOHKHX OTpPOCT-
Kax, HoO OObMHO O6ONMOYKAa HaCTONBKO TOHKasg, YTO MHKPOCKOMMYECKHE
HaOlTie eHHUA HUYEro He JaloT.

Ho cnyyaerca u oGparHoe. 30JIOTMHKH Ha CBOEM ellie OYeHb KOPOTKOM
MyTH Cpa3dy MNOJy4yaloT 3HauuTeNbHble AedOpMallvH, BHI3bIBAIOIME CKOJb-
’eHHe MHUKpPOYYaCTKOB KpHCTAJUIMYECKOH CTPYKTYphl M IOSBIIEHHE XOpO-
IO Pa3IMIUMBIX C NOMOLIBI0 PYOHOTO MHKPOCKONA 30H TPaHCIIALWMMA
B MEpPBHYHBIX 3epHax 307I0THH (pHc. 32).

YeM cwibHee 3TH [edOpMallMM, TEM CKOpee Ha HX MeCTeé BO3HH-
KHYT CTPYKTyphl peKpHcraiuiuzauud. OHa MoxkeT GbITh IposiBlieHa Y ’Mo-
JI0mOro” 30J10Ta, MCHMBITABLIErO 3aMETHBIH IIEPEHOC OT KOPEHHOrO HCTOY-
HHMKa, H OYeHb PeKO — 'y MaJIO NepeMelleHHbIX 3010THH. Haxopmsace B mokoe,
”Mosnopas” 30ioTHHKa 063aBOOMTCA HerTy60KO# KOPPO3MOHHOH 060JI0Y-
KOH, ee¢ TONIMHA 3aBHCHT OT JAJIBHOCTH IIepeHOCa, a CTPOEHHe pBIXJIOe,
nopucroe. Eciu 3070THHKa NpeKpalaeT MmMyTellecTBHe, PhIXjad 0GoouKa
TI0 Mepe CTapeHHUs NOCTeNEeHHO pa3pacTaercH. ‘

Takum 06pa3oM, 30JIOTMHKH, HeJaBHO IOCTYNHBLIHE B - POCCHIIb,
OTJIMYAIOTCA MAaJIOH TOJNIUMHON KOPPO3MOHHOH OGOJIOUKH H Haneko He
BCerja MMET NpH3HaKH IUIacTHYecKux AedopMauuit M mociemylowei pe-
KPHCTALTH3aLMH.
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Puc. 32. 30HBI TpaHCnAMit B HepBUIHBIX

3epHAX 30JIOTHHKH M3 pocchimd. ITormpo- .

BaHHBI# cpe3, MPOTpPaBJIeHHBIN UApCKO#

Bomkolt. Ysem 250 Puc. 33. Koppo3suoHHas’ 060710uKa, HCIILI-
TaBIIAs PEKPHCTAIUIM3LHIO, HA 30JI0THHKE
u3 pocchind. IlomposaHHEIM cpes, mpo-
TPaBJIeHHEI} Lapckolt Bogko#t. YBen. 350

CIpyKTypbl peKpHCTAUIM3alUM, NMOABUBIIMECA Yy 3O0JIOTHHOK B pOC-
CBINAX — CJIEMAbI MEPEXMUTIX IUIaCTHIECKHX AedopMaLHii.

Ilpu panbHeieM mepeMelleHHE C Teppackl Ha Teppacy WIM BOOJb pyc-
Jla HOBbIE MeXaHWYecKMe BO3[eiCTBHA OGpyLIMBAIOTCA Ha 3O0JOTHHKY, NO-
BbILIaA CTEMEHb AKTUMBAMK KPHCTAUIMYECKOH CTPYKTYphl IEPBHYHOIO
307012 ¥ Aedopmupysa Gonee momariMByl0, MATKYI0 H NOPHUCTYIO, KOppPO-
3HOHHYI0 - o6onmouky. HapyxHbiii ee clIOH yIUIOTHAETCA, IOPHCTOE CTpoOe-
HMe yrTpaumBaerca. Jaxe ciabGble, HO MHOTOKpaTHble yHapbl H TpEHHe
eOpMHUPYIOT KPHUCTAUUIMYECKYI0 CTPYKTYpPY 3OJIOTHHOK AO TaKoOi Crere-
HH, YTO 3TO CTaHOBHICA OYEBHOHBIM 1A HaGmioparena — NOABNANTCA
30HBI TPaHCIIALMHA, OCIOXXHAIOIIME IepBHYHbIE 3€pHA M 3epHa, Claraioume
KOPPO3HOHHBIi CIIO.

CnenoBareNbHO, 30HBI TPaHCIALMA B 3epHaX KOPPO3HOHHOH 0Gonoy-
KM — NPH3HAK BO30GHOBIICHHSA MHUIPaLlMH. A

HHorpa kOppo3MOHHBIE 3€pHa BBITATHBAIOTCA NapajUle/IbHO OKaTaH-
HOM IOBEPXHOCTH 30JIOTMHOK, a IOpPOA MeX3epHOBbIE TpPaHMIBI yTpayH-
BAalTCA, 3€PHA CJIMBAIOTCA, M OCTA€TCA CJIOMCTasA BBICOKOMpOGHasm 060mod-
Ka; CyGnapaiie/bHbie CJIOH ee OBTOPAIOT KOHTYPHI BB eJIeHHA.

Ecnmu 30710THHKM mOCJIE 3TOro FLOCTATOYHO nnmenmu,m TIepHOp, npe-
GBIBAIOT B IOKOE, 30HBI M JIMHMM TPaHCIALUMHA “CHUMAIOTCA” 3apOAMBILMMH-
Cd B 3THX HapyLIEHHBIX YYaCTKaX M BBIPOCIUMMHM PEKPHUCTAUIH30BaHHBIMH
sepHamu (puc. 33). Pexpucra/uin3anus KOPPO3MOHHOrO CJIOA — IPU3HAK
MEpeoTIIONEHNA 30JIOTMHOK IIOCNIe TNPOMOIDKMTENILHOrO IepHofa IOKOf,
B TeyeHHe KOToporo cc¢opMHpOBaach BBICOKOMpOGHasa obGomouka. B 1O
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Puc. 34. 30HEI TpaHcnAmuit B peKpHCTaN-
JIM30BAHHEIX 3epHaX 3O0JIOTHHKH H3 poC-
cumy. ITomspoBanmEeift cpes, mpoTpasJleH-
HEIft napckoft Bogkoit. YBen. 130

’Ke Bpems, 3TO IIOKas3aTelb HACTYIDIEHMS HOBOTrO NEPHMOHA TIOKOfA, KOraa
BO3HMKAIOT PEKPUCTAJUIH30BaHHbIE 3€pHa.

Ho 3050THMHKH MOryT mnepeoriararbcsi HeOZHOKpatHo. YeM sce OTme-
YeH MX AanbHedmuit myTs? OueBHIHO, BO30GHOBIIEHHA MEXaHHWYECKHX BO3-
OeACTBHH NpMBeOyT K HOBBIM IUIaCTHUECKHM AedopmaimaM. OHM MCKa3AT
yXe He TOJBKO CTPYKTYPY PEIMKTOB IEPBHIHOIO 30JI0Ta H KOPPO3HOHHBIX
3€peH, HO M CTPOCHHME DEKPMCTaJUIM30BaHHBIX 3€peH, BO3HMKIUMX Ha ¢oHe
.IEPBUYHOrO 30J10Ta ¥ KOPPO3HOHHOI'O CJIOA.

BITATHBaHMe 3€peH, 30HbI TPAaHCIALMA B PEKPHCTA/UIH3OBAHHBIX 3€p-
Hax KOPPO3HOHHON OGOJIOYKH — 3pHMBIe CJIEAbI €llie OMHOro NepeMelleHus
30JIOTHHOK.

30HB! TPaHCIALMII B peKPHCTA/UTH30BaHHBIX 3€PHaX, BBIPOCILMX B PETHK-
Tax NMepBHYHOrO 30710Ta, — MOKa3aTeNlb MOBTOPHOH MHIPaliH 30JI0THHOK IO
OTHOILIEHMI0O K TOMYy BpeMeHH, KOIla CTpYKTypa Mx Obula medopmupoBaHa
HACTONTBKO, UTO BbI3Bala pekpucTawmsammio (puc. 34 ). K coxanenwo, ue-
pe3 Kakoe-To Bpems, npebpBasg B CHOpMHpOBaBIIEeMCSA IDIaCTeé B HOTHOM
NOKOe€, 30JI0OTHHKH B IpolLieCCé HOBOH PeKPHUCTAUIM3AlLMH YTPaTAT NMpPH3Ha-
KH IBYKpPAaTHOH MMrpamuu. Muio T0ro, HoBoo6pa3oBaHHbIE 3€pHa B pe3yilb-
Tare COGHpAaTeNbHOM NEPEKPUCTALTHIAIMH YKDYTHATCA M METKO3EPHHCTas
CTPYKTypa PpeKpHCTAUIM3ALMH -CTaHeT cpefue- M [aXKe KPYMHO3EPHHCTOM.
Tonpxo mo pacnonoxcemuo H ¢dopMe 3epeH HX MOXHO OyAeT OTIHUMT OT
NEePBHYHBIX.

Omuaxo  ciryuaercs oGnapymm; CIIeqBl ellle OJHOrO NEpPEMELICHHs 30-
JIOTHHOK.

Ecm nepBas koppo3HOHHas 0GONOUKa CaMa MOJBEPraeTcs KOPPO3HH
M BO3HMKAET NMOBTOPHBIA MCKIIIOUMTENIBHO BBICOKONPOGHBIA MeIKO3EepHHC-
ThIf KOPPO3HOHHBIA CJIOH, a HA HEM BHIHBI 30HbI TPAHCIALMIA U PEKPHUCTAI-
JIM30BaHHbIC 3€pHA, MOXMHO He COMHEBAaTbCA B TPEXKPaTHOM MEPEMEILCHHH
30JIOTHHOK.

IloueMy Bce-Taku MBI He CUMTaeM, UTO IIPH3HAKM MHOTOKPATHBIX mepen-
BIDKEHMH, YePEeyIOLMXCSA C NEPHOAMH MOKOSA, OTPKAIOT BCEr0O-HABCETO Me-
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PEHOC 30JI0THHOK NMaBOAKOBBIMH BOJaMM B npoliecce ¢OpPMHUPOBAHHsA 30J10-
TOHOCHOTO IUIacTa ofmHOro ypoBHa? Haum nocrpoeHns He sBIAIOTCA yMO3-
putensHeiMA. [Ipesxne ueM mpuitTH K BBIBOZaM O TOM, KaK M3MEHAEICA B
POCCBHIINAX CTPOEHHE 30JI0THHOK, ObUIM H3yueHbl MHOTHE MX ThiCsM. PaGo-
THI POBOJWINCh B TECHOM KOMIUIEKCE C MCCIIEOBAaHUAMH CTPOEHHsI, Bpe-
MeHH M TOCIEAOBaTeNIBHOCTH (OPMHUPOBAHHA 30JI0TOHOCHBIX IDIACTOB.
YcranoBieHo, 4T0 06Gpa3oBaHHe KOPPO3HOHHOIO CJIOS M CTPYKTYP PEKpHC-
TAUTH3alMH — JJIUTENIBHbIE TPOLECCHI, 3aMETHO He NPOABIIAIONIMECS AaXKe B
TIEPHOJ, He MEXIY €XerofHbIMH, a JOCTATOYHO PEAKHMH KaracTpoduuec-
KAMH NaBOAKAaMH, YBJIEKAOIMMHU B IyTh 30JI0THHKH. IIpH TakoM mepeHo-
ce efBa 3apOOMBILMIICA KOPPO3HOHHBIH CIIOH cpe3aeTcs NpHUpOXHBIMU ab-
pa3’uBaMH — OGIOMKaMH TBepHbIX NMOpPof. CTPYKTYphl peKpHCTALTH3AIMH
He YCIeBaoT oSpaaonarb YYaCTKM ¢ HeHapyIIeHHOH CTPYKTypoil M cTepeTsh
30HBI TPAHCIIALMIA
_ JecATKH M COTHM ThICAUENETHH (GOPMHpYeTCA KOPpO3HOHHasg 06omnou-
Ka. ThicAueneTHs HEODXOIMMBI I BO3HMKHOBEHHA PEKpPHCTA/UIH30BaH-
HBIX 3epeH B IPHPOIHBIX YCIIOBHAX.
ITosaToMy He H3rMaXWBAIOTCA 1O KOHIIA CITebl NepeHeCeHHbIX 30J10-

THHKaMH HCIbITAaHWH, a HaM y[aeTcs NpPHUIIOAHATH 3aBecy Haj MCTOpDHEH
XH3HH 30JI0THHOK Ha 3eMHOM NIOBEPXHOCTH.
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Teneps mb1 npencraBnsaeM cebe, YTO Takoe 30JIOTMHKH — X pa3mepl, Gop-
MY, COCTaB, BHYTpEHHEE CTPOEHHE H BO3MO)XXHbIE NpeoGPa30BaHUA ITUX NMpPU3-
HakoB. M yGemwinch, YTO M3MEHEHME YCJIOBHi CYIECTBOBAaHMs 3aCTaB-
JISIeT OINpeMeIeHHBIM 00pa3oM MEHATHCA BCe WIH HeKOTOpble UepThl 30JI0TH-
HOK. ’

OcoGeHHOCTH 30JI0THHOK, NO3BOJIAIOLINE NPOHMKHYTh B HCTOPHIO >KH3-
HM MHHepasia, H eCTh HX A3bIK. Ha HeM 3ameuarrneHns! u cBegeHusa o6 oGcra-
MOBKE B MOMEHT pPOX[IECHMA, U Cllefbl KaTaKJIM3MOB, IIOYTH IO Hey3HaBae-
MOCTH M3MEHMBIUMX 30JIOTHHKH, H IIOBECTBOBaHHE O CIIOXKHBIX ITYTAX, NPH-
BOJSLIMX YaCTHIBI CAMOPOJHOTO 30JI0Ta H3 Py B POCCHIIH.

IIpusHaky MHHEpaTOB, XapaKTepHbIE VI ONpeleleHHbIX YCIOBMH HMX
00pa3zoBaHMs, HAa3bIBAOT THINOMOPGHBIMM WIH HHIMKATOPHbIMM. Y HeEKO-
TOPBIX MMWHEpAIOB OfHa-eQUHCTBEHHasaA OCOOEHHOCTh crmocoGHa cpasy pac-
CKa3aTh, B KaKHX NOpOHaX WIM pyJaX oOHM 0Gpa3oBanHch—Hanpumep, ¢op-
Ma KpPHCTAUIOB LMPKOHAa, COCTAB IPAaHAaTOB, KPHCTAUIMUECKAsA CTPYKTypa
aTMa30B.

S3BIK . 30TOTHHOK TpYAHee MIA NMOHUMAaHMA, HO €CITH MM OBJIaieTh, MOX-
HO Y3HAaTb MHOTrO€ U3 TOro, O YeM [ApyTHe MHHEpaJIbl pacCKa3aTh He B COCTOSA-
Huu. Fonee nocTosHHBIE N0 COCTaBY WIH CWIbHEE MOABEP)KEHHbIE MeXaHUIeC-
KHMM pa3pyIlleHUAM M He CIIOcoGHbIe COXPaHUTBH Cllefibl MHOTOKPAaTHBIX peo6-
pa3oBaHMil, OHH, B OTIIHIHME OT 30/10Ta, AAIOT O ceGe OrpaHUUCHHbIEe CBEICHHA.

Ho ecnu 30/I0TMHKH NO3BOJIAIOT 3aIJIAHYTh B J1aGOpaTOpHIO IPHPOMIDI,
6bUt0 GBI HEBepHBIM He BOCHONB30BATHCA TAaKOH BO3MOXHOCTBIO.
Brionxe ecTeCTBEHHO IPERNONIOXHKTb, UTO 30JIOTHHKH MOTYT [aTh B PYKH HC-
ClIeHOBaTeNio IyTeBOHYI0 HUATh,. NPOTATHBAIOLIYIOCS K PYZIaM H POCCHIILAM.
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B npenpimyieii r1aBe Mbl yxke BCIYLIMBAIMCh B NMOBECTb 30JI0THHOK O
NEepUNeTHAX MX HyTElLIeCTBMIl N0 3eMHO# moBepXxHOoCTH. OGpaTHMCA Temephb
K PaccKa3aM O XH3HH CaMOPOJIHOTO 30JI0Ta HA [ITyGHHaX.

HA KAKO# I'JTYBUHE POCJIA 30JIOTUHKHU?

3onoTopymHbIe MECTOpOXAeHHsA (GOPMHUPOBATHCh HA Pa3HOM YIATEHHH OT IIO-
BEpXHOCTH, CyLIeCTBOBaBLIEH B pa3iIMYHbIe re0JIOrHYeCKHE epHOIbI — Tajeo-
NOBEPXHOCTH. TeopeTHueckHe pacueTbl M HaOIO[EHHA reoJIOTOB MPHBETH K
Pa3HbIM MPEACTaBJIEHUAM O TOM, YTO CUMTaTh OOJIBILOM, CpemHed W Maoit
ry6uHaMu oOpa3oBamms pyn. Uaire Bcero MajbIMM CUMTAIOT PacCTOSHHS
OT JIECATKOB METPOB N0 1,2 KM OT MajleONOBEPXHOCTH, CpeNHUMH — 1,5 mo
2,5—3 KM H GONBIUMMH — CBBILIE 3 KM. ‘

IIpsimoe onpenenenue ry6uHbI 06pa30BaHUA Py BO3MOXHO TOJBKO B
OTHEJIbHBIX, HE OYeHb MHOTOYMCIIEHHBIX CJIyYasxX, KOTZa reOJIOTH MO OCTar-
KaM KaMeHHBIX IUTaCTOB M yIJIaM HMX HakjIOHa MOTYT BOCCTaHOBHTh rpadu-
UeCKH BCI0 HbIHE OTCYTCTBYIOLIYIO TOJIILY, 3aKJIIOUABILYI0 MeECTOpOXKIAEHHE.
Bnpouem, aGcomoTHele rnyGuHBI (GOPMHPOBaHMA Pyl HE TaK BaKHBI OJIs
TMIOMCKOBBIX - LieNieli. Bemp B HacTosilee BpeMsA pacCTOSHHE MECTOpPOXIEHHI
OT NOBEPXHOCTH COBCEM He TO, uTo GbUIO B 3MOXY pyR0OGpa3oBaHHs, HHa-
ue A0 MHOTHMX M3 HHX MbI GBI ele JONro He MOrIH Ho6parhes. Baxkub! nuim
PajTMUHA MECTOPOXXJCHHA; OHM B 3HAUUTENILHON Mepe 3aBUCAT OT IJyOHHBI
HX BO3HMKHOBEHHS. ;

Ha Gonmbumx .rny6MHax oGpa3oBaHMe pyH NpPOMCXOOWIO NpH oO6Lei
HATpPeTOCTH MOPOJ, M MpH MOCTENEHHO HAPAaCTAIIIMX H JJIHTENIBHO [eiCTBYI0-
KMX HampsbkeHusaX. Ha cpeguux ry6uHax CKasbIBaIMCh MECTHBIE TpOTrpe-
BaHHA NOpOJ, BO3Jle PacIUIaBIeHHBIX TeJl OrpaHHYeHHOro o6bemMa, TaK Ha3bl-
BaeMBIX MabIX MHTpY3Hil, GIH3KHX 1O BpeMeHH BHeApeHHS K ¢opMHpOBa-
Huo pyn. Ha manmeix rmy6uHax nmpoucxopwnu Gosee peskue, Y4eM Ha ApPYTHX
YPOBHsAX, Nepenafpl AaBJIeHUs, 2 eT0 H3MEHEHH CITY>KaT OJHON U3 IVIaBHBIX
NpuuMH O0Gpa3’oBaHUA MUHepaTOB. BhICTpble Chafbl AaBJIeHMA BBI3BIBAIOT
BCKHIIaHHe PYMOHOCHBIX pacTBOpoB. OT HMX OTHENAITCA JIeTyude KOMIIO-
HEHTBl, U TPOUCXOOUT pa3pylleHHe KOMIUIEKCHBIX COeIUHEHMA 30JI0Ta M
cepebpa, HaxomuBlMXCA B pacrBope. OcoGeHHO GnaronpUATCTBOBAIO BhI-
MafiecHuI0 U3 pacTBOPOB 30JI0Ta BCKHNAHWE YIJIEKHCIIOTHI, OKAa3bIBaBliee
BIIMSAHME Ha H3MeHeHHe KHCIOTHO-LIENOYHOro pexxkvma. O6pasoBaHue pyn
NpepbBAIOCH BHEJpeHHeM BYJIKaHMYECKHX TeJl. Bpicokas CeHCMHYHOCTD
BIMsJIa Ha JBWXXKEHHe ITMYGUHHBIX BOCXOAAIUMX pyHooGpasyloumx pacr-
BOPOB M Ha.CMelleHHe HX C BOJAMH, MPOCAUYMBAIOIIMMMUCA C MOBEPXHOCTH.

IlocrenenHo ©6bUT YCTAHOBNIEH pAL CaMbIX pa3HBIX NPH3HAKOB, CBH-
OeTeNbCTBYIOLMX O IiyGHHe (opMHpOBaHHA MecTOpoXaeHHi. K HHM oOT-
HOCATCA CTPYKTYypbl (CTpOeHME) MHMHEpalnoB, TeKCTYpbl (CIIOXeHHe)
PYIHBIX TeJl, 0COGEHHOCTH MHOTHX MHHEPAJIOB H [IpyTHe MOKa3aTellH.

HeomunakoBble yclOBHA MHHepalooGpa3oBaHMs Ha pasHbIX IyGH-
HaxX, OMNpeNe/NMBLIME CEPHI0 3aKOHOMEpHBIX DasMuMi 30JI0TBIX pYH, He
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MOIJIM He OTpPasUTbCA Ha OCOGEHHOCTAX OOHOTO M3 CAMBIX M3MEHUMBBIX
KOMIIOHEHTOB pyH, — CAMOPOJHOTO 30J10Ta.

Ha xako#t e rimyGuHe pociii 30JIOTHHKHM M 3a4eM HYXHO 3HaTh 06
arom? '

Bompoc coBceM He npaanm,m. Pasnble cpnanxo-xnmmecxne ycio-
BHf, THIHMYHBIE MIA KAXAOH M3 DIyGMHHBIX 30H, BIMAT Ha (GOpPMHpPO-
BaHMe TaKHMX YepT MEeCTOPOXHEHWH, OT KOTOPbIX 3aBHCHT HX IpOMBILI-
JIEHHasA LEHHOCTb. JTO M MPOTAXKEHHOCTh PYHOHBIX TeJl Ha IMYyGHHY, M Xa-
paKTep paclpefeneHus B HIX KOHLUEHTpalHi 30J10Ta. _

MecropoxpeHHsAM pa3IMIHOM - ITYGMHHOCTH IIPUCYLIM CBOHM 3aKOHO-
MEpPHOCTH paclpOCTpaHeHHs M OCOGEHHOCTH pa3sMellleHHsl B TOJNIIAX rop-
HBIX - TIOpOJ, NMpPUYPOYEHHOCTh K OIpefe/IeHHBIM TIeOJIOTHYECKHM CIpYK-
TypaM — CKJIafikaM IUJacTOB, 30HaM paccCiIaHLeBaHMsA, [poOlieHHs, Tpe-
IUMHAM, ONEPAIIUMM INyOGMHHbIE pa3lOMbl, KOJBLEBBIM M PaJHaIbHBIM
pa3noMam, 30HaM NpocefaHus, 06 pamMIIAIOLIMM XKeplia BYJIKaHOB.

WMeHHO Ha HavyaJlbHBIX CTAAMAX MCCIIeOBaHWiA, KOrga Apyrue HMCTOY-
HUKH HMHPOpMAIMKM OrpaHMYeHpl, a TOpHble paGOThl He BCKPBUIM KOpEH-
Hble OpOJbI, NlepBble CBEIEHUSA O 30JI0TOHOCHOCTH JafyT 30JIOTHHKH.

Ux o6HapyxMBalT B LUIMXaX, B3ATBIX M3 pBIXJIBIX OTIOXKEHHA Ha
BOAOpasfellax M CKJIOHAaXx [OJMH, B pyciaX pyuseB M peK, a Takxke B
KOHIIEHTpAaTaX, BBIAENICHHBIX M3 MpPOTOJNIOYeK — pa3fpo6iIeHHBIX Ipo6
KBaplLia ¥ MHHEepaJIM30BaHHBIX KOPEHHbIX MOPO.,

30/10THHKM M3 LUIMXOB IMpexAe BCero OLEHWBAIOT MO CTeNMEeHH MX
OKaTaHHOCTH — YeM CHiIbHee OKaTaHHOCTb, TeM GOJlblliee YHCIIO pa3 30J10-
THHKH TepeMeLIaTUCh C Teppackl Ha Teppacy WIM TeM Qalblile YHECEHBI
OT MeCTa CBOEero pOXIeHHs. 3aTeM HM3MepsAI0T pa3Mephbl YACTHL, M3yYaioT
ux ¢opmy u onpepensior npo6y. Ha reomoruueckoit kapre NOABIAIOTCA
OTMETKH, YKa3bIBawlIHe, e nc'rpeqe}m 30J/IOTHHKH TO¥ WIM MHOHM pasHo-
BHOHOCTH.

IToxa reomoru cOmoCTaBNANT 3TH AaHHbIe C KAapTHHOH TreoJIOrHYecKo-
r0 CTPOEHMsA IUIOINafM, MHHEPAIOrH HILYT MOATBEPXIEHUS CBOMX Mpe/iBa-
PHUTENLHBIX BBIBOLIOB, H3yuas BHyTpeHHee CTPOeHHe 30JIOTHHOK.

Touemy nepBBbIie MpeIIOIOKEHHA MOXKHO GbUIO CHieNaTh, 3HasA JIMILD Ipo-
6y 30JI0THHOK?

Honroe Bpems GbUIM W3BECTHBI TONIBKO Pe3ymNbTaThI Haﬁmonemm,
MOKAa3bIBaBILME, YTO Yallle BCEro I MECTOPOXXAEHWA IITyGHHHOH 30HBI TH-
IIMYHO . BHICOKOMIPOGHOE 30JI0TO, OJIA MATONIYGHHHBIX — HHU3KOMpOGHOe
H BbICOKOCepeGpHCTOE, @ I  CpPeHEerTyGHHHBIX MeCTOPOXIEHHH Xapak-
TEPHO M 30JI0TO cpepHeil NMpoGbel. COOTBETCTBEHHO M3MEHAETCA M pa3max
Kone6aHMit MpoGhl 30JIOTHHOK B IpeefiaX OJHOTO MECTOpOXXHEHHS — OH
HauGoNplMiA B MAIODIYGHHHBIX M MWHMMAIBHBIA B IIIyGUHHBIX OGpa3oBa-
HHAX. JTa 3aKOHOMEpPHOCTb, mopmeveHHas eme B.M. BepHapckum M npy-
THMM 'HCCTIEOBATeNIAMM, [UIMTENIbHOE BpeMs He MMeJla KOJIMYECTBEHHOTO
BBIPAXXCHHA H 5K CIIEPUMEHTAIIBHOTO NMOATBEPKOCHMUA.

HU3yuenne mpoueccoB COBMECTHOTO OCKAEHHS M3 pPacTBOpOB 30JI0Ta
4 cepebpa, nmpoBefeHHoe nop pykoBopacrBom M.C. CaxapoBoif, mokasaio,
YTO MpoGa MCKYCCTBEHHO BBIPAILEHHBIX 30JIOTHHOK TOHM)KaeTCA MO Mepe
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YMeHBIIEHHS: B pacTBOpe 30JI0TO-cepebpsaHOro otHoureus (Au/ Ag),
KHCIIOTHOCTH cpeppl (pH),. yBenuueHMs NOTeHUMaa KPHCTAUIM3AUMM H
B TpPUCYTCTBMH TaJIOMIHBIX MOHOB, NpeMMYILECTBEHHO xjopa. CorjacHo
panHbiM B.I'. MouceeHko, npo6a NOHM>kaeTcs NpH BO3PACTaHHH POJIM MOHOB
kausa. H.B. IleTrpoBckas nopuepkuBaeT 3HaueHHe MOBLILIEHHA OKHCIMTENb-
HO-BOCCTAHOBHTEJILHOTO NOTEHIMANA [UIA CHH)KSHHA NPOGBI.

B npupome B TakoM HampaBJieHHMM M3MeHseTcs OGCTaHOBKa pynmoo6pa-
30BaHMA TpPH YMEHbLICHUH ero IyGMHHOCTH. 3Hauut, Mpoba MOxer cty-
XHUTb 06BEKTHBHBIM NIOKa3aTesIeM IITyGHHbI OT/IOXKEHH A 30JI0THHOK.

Ypanock ycTaHOBHTh KOJIMYECTBEHHbIE IpajalMH npo6eI pasHOTTyGHH-
HBIX 3070THHOK. OKa3amoch, YTO M3BEeCTHasA TeHACHUMA HAKOIUICHHS ' Cce-
pe6pa B caMOpOJHOM 30JI0TE€ H, CJIEHOBATeNbHO, NMOHHXKCHHUS ero npo6s1
MO Mepe YMeHblUEHHA IlyGMHBI 0GpasoBaHMsA Dy MposBisercsa B Goiee
CIIOXHBIX (OpMax, YeM' NpeACTaBIIsUIOCh paHee. BBUIH BBIABIIEHBI IMPOKHE
TNepeKphIBAOIMECT HHTepBalbl MNpO6HI 30JI0THHOK M3 Pa3HOTIIYGHHHBIX
Mecropoxxpenmit. Hanpumep, u3BecTHbl pynbl, 06pa3oBanHe KOTOPBIX, KaK
O[IHO3HAYHO YCTaHOBWIM TIeOJIOTH, MpPOHCXOOWIO Ha HeGOJBILOH, MeHee
1 kM, — rry6uHe OT NMaJIeONOBEPXHOCTH. A BOT Mpo6a caMOpOJHOrO 30/10Ta
3/lech BHICOKas U HEPenKo B cpeaHeM coctapiseT 930. O6bI4HO xke TaKas NpoGa
THITHYHA JJ1S 30JI0THHOK, BHIPOCLMX Ha riry6uHax Gonee 3 xm. U, HanpoTHB,
npoba 750, xapakTepHas pJif 30JI0Ta MAalOIITyOHHHBIX Mecropoxq:eumx,
6bIBaeT y 307I0THHOK [IpYTHX IITyGHHHBIX YPOBHeH.

B nemom. pasmax kone6Ganuit NMpoGbl, OTMEYEHHBIH Y 30JIOTHHOK BCeX
M3YUeHHBIX MECTOPOX/IEHHH GOonbumX riy6uH, cocrasnser 380-999, a
Manbix — 160—960. CpemHsas npo6a OTHENBHBIX MECTOPOXKAEHHH GONBILMX.
M cpedHMX IIy6MH MOxeT konebarbcs ot 380 (kpaitHe pemxo!) mo 998 u
6pBaer Huxe 750 B Manorny6uHHpIX. VICKITIOUEHMS COCTAaBJIAIOT HEKOTOpBIE
MaJIorTyGHHHBIE MeCTOPOXKIECHHUS 30JI0TO-TEJUTYPHOHOrO THMa C BBICOKO-
NpOGHBIM 30JI0TOM.

HUHtepecHo, yTo mpo6a 30JI0THHOK YacTO 3aBHCHT OT MHMHEpana-Xxo3sH-
Ha, BKJIovamowero camopopHoe 3onoro. 0.C. BepmaHom ¢ coaBTropamu
TI0KAa3aHO, YTO TaKas 3aBHCHMOCTb MNpOABIAETCA JIMIIb TaM, INie pasMepbl
BbIIEJICHHi MMHepaia-XO3fAMHa J[OCTaTOYHO BeJIMKH, YTOGbI BIMATh Ha
XHMH3M cpelibl BO BpeMs MUHepaioo6pa30BaHuUA.

CnepoBarenbHO, HEOGXOOMMO He NPOCTO 3HaTh BEJIMYMHY MpOGHI, HO
H MMeTb [ONOJIHUTENbHbIe ee XapakTepucTHKH. IIpexxpe Bcero, aTo cpenmHue
3HaYeHUs NpOOBl M OLIEHKH OTKJIOHEHHA NpOGBI OTAENBHBIX 30JIOTHHOK OT
cpenHux (oueHKH micnepcuM). CpemHsasa Mpo6a BRMUUCIAETCA KaK CpefHee
apudMerHyeckoe 3HaueHHe Npo6er 10—50 30moTHHOK (ueM Gomnbiue, TEM
Jyyure, HO KpYNHHKH 30JI0Ta Bcrpeqaxorca He BCerga Tak 4acro, KaK Xore-
JI0Ch GbI) .

B kauectBe OomleHKE AMcHepcHH Gepercﬂ cpefHee KBafipaTHYHOE OTKIJIO-
Henye. CrnocoGbl ero BBIMMCIICHHS MMEIOTCA BO BCeX PYKOBOJCTBAaX MO Ma-
TEMAaTHYeCKON CTATHCTHKeE, X MbI He Gy[eM Ha HHX 3aiepXXUBaTbCAH.

B kaxgom MecTopoxpeHMM GONBIIMX M CpefHHX TIIYOGMH BapHauuu
npo6bl NMOAABJIAIOLLETO YMCINIa 30JI0THH He ocobeHHO BemukH. Ilosatomy 10 —
15 30710TMHOK MOMOrYT HOCTaTOYHO TOYHO OINpeNielIMTh M CpefHiol NpoGy
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U ee mucrepcuio. B ManoriyGHHHBIX MecTOpOXAeHHMAX Mpo6a 30510Ta 4acTo
H3MeHsAeTCA B LIMPOKMX MNpefenax H A TOYHOro ONpefeNieHHus Tpebyercs
MpoaHayM3upoBaTh 25 — 50 30/0THHOK. Tak Kak Bce WJIHM ITOYTH BCe Bapua-
oM npo6pl 6ymyT NMpH 3TOM HaXOOMThCA B MHTepBasle Hike 750, cpenmsas
Tipo6a B JI0GOM Ciiyuyae OKaXKeTCH B Ipefesax 3HAYeHWH, THNHYHBIX IS
MeCTOpOXXIeHH MabIX riy6HH. Tam, roe npo6a kone6nercs He3HAYUTENIBHO,
HEBEJIMKH M OLEHKH ee JHCIepcHH H Ha06OpoT.

Ha ocHoBaHMM OrpoMHOYO, H3MepAeMOro MHeCATKaMH -ThICAY, YHCIIA
aHaJIM30B 30JIOTHHOK YCTaHOBJIEHO, UTO CpedHAsA MX Mpo6Ga Ha MeCTOpOX-
penHuax GomplMX riy6uH GbhiBaer He ke 850, cpemHux riry6un — 800,
a Ha ManornyGuHHeix — He Bbmnue 750. CpepnHee KBaJpaTHYHOE OTKIIO-
HeHHe NpOGBl B INTyGHHHBIX M CpelHErTyGMHHBIX MECTOPOXXIECHHAX BaphH-
pyer ot 12 po 70, B ManorimyGuHHBIX — NpeBbiiaer 70, a YacTo COCTaBIIsAET
100 u 6onee. ‘ v

HHorpa Ha mepBom 3rtamne paGoT TMpo6y NMPHXOOUTCA OMNpenensaTh BCEro
IUIA HECKOJIBKMX 30JIOTHHOK. Kpome TOro, Bcerga MMeIOTCA HMCKIIIOYEHMs
U3 npaBwi. UMeHHO NMO3TOMY MMHEpAJIOTH M He [eNalT cpa3y KaTeropHyec-
KHX 3aKJII0YeHHI O TOM, Ha Kakoif riyGuHe 06pa3oBanuch 30JI0THHKH. OHu
o6pamanTcs 3a HONMOJHMTENBHBIMH CBeeHMAMM K TOH >ke NpoGe, eciH
NO3[Hee YAAJIoCch 3aMEPHUTh €€ y Gonbllero YMCIa YacTHIl, H K BHYTpEHHEMY
HX CTpOEHHIO, OYeHb YeTKOMY IOKa3aTeli0 YCJIOBHiA ¢(HOpMHpOBaHHMA 30J10-
THHOK, a, 3HAYHT, U INTyGHHHOCTH MUHepariooGpa30BaHHUs.

HUrak, ecr 3aMepeHa Mmpo6a HECKOJBKMX AECATKOB 30JI0THHOK, MOXXHO
Y3HaTh ellle HEKOTOpBie XapaK TEPUCTHKH, OTIIMYAIOLIMe 30JI0TO MeCTOpOXae-
HHil pa3NMyHO# iy GMHHOCTH — OCOGEHHOCTH pacnpernerieHHs poGhl.

Ecimu mo ropu30HTaIbHOM OCH OTJIOKHTH 3HaueHMs NMpo6bl, a IO BepTH-
KaJIbHO# — [IOJII0 30JIOTHHOK KaX[O# NMpo6bl B MpOILEHTaX, TO Ha MOJyYeH-
HOM KpuUBOH O0GO3HauaTcA IMKH-MaKCUMyMbl. OHM IIOKaXyT, 30JI0TO
Kako#i Npo6bl BCTpeyaeTcss HauGosee YacTO B MECTOPOXKACHHAX, MJIA KOTO-
PbIX NOCTpOEHa KPUBAs paclpeneneHus.

HauGonee oTuermBO pasnuuMs npoGbl BHIABJIAIICA IMpH aHaH3e
pacnpocTpaHeHus 3010Ta Mpo6b1 Hike 850 u ocoGeHHO — Huxke 700.

Pasmiuus 3akJTi04alTCA B MOJNOXEHMHM MAKCHMYMOB M B MX BeJTHUMHE.

PacnpocrpaHeHne 30710Ta pasHoit Mpo6bl GIIM3KO B MeCTOPOXKIEHHAX
6oNMpLIMX M CpeSHUX IIIyGHH, Iie YCJIOBUA OGpa3OBaHMA MHUHEpAIOB He TaK
KOHTpAcTHbI. B 3THX 30HaX NMOYTH BCeraa OTCYTICIBYeT 30JI0TO MpOoGhI HIKE
600; xommuuecTBO 3010Ta Npo6er HMKe 700 cocraBnser He Gonee 3,5 %. B
MAaJIOrMy6GHHHONX 30He BBICOKOCepeGpucTOe 30JI0TO paclpOCTPaHEHO BO
MHOTHX MEeCTOpOXJCHHAX, a 30JIOTHHKH NpoGbl Hibke 700 cocraBisioT
or 75 mo 100 %.

Uro m0GaBnseT K 3TOMy H3yueHHe BHYTPEHHErO CTPOEHHS 30JIOTHHOK?

Ina HM3KONMPOGHBIX M BBICOKOCEPEGPHCTbIX YACTHIl XapaKTEpHO 30-
HaJIbHOE paclpefiefieHHe NpuUMecH cepe6Gpa. EciM 30I0TMHKM He HCHBITAIH
MeTaMopdHu3Ma, COXPaHAIOTCA 30HBI POCTa, MapajUielibHble KpUCTaUIOrpadu-
YeCKMM  HalpaBJIeHMAM M CO3/JafolllMe IpH TpaBJIeHMH MOJHPOBAaHHBIX
Cpe30B 30JI0THHOK PHCYHOK BIIMCaHHBIX APYT B Apyra KpHcraiuioB. Meramo-
pduyeckue npeoGpa3oBaHuA HCKAXKAIOT 3TY KapTHHY. Bo3HMKaloT amMreHeTH-
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YecKHe 30HbI, IOBTOPAIOLME KOHTYPbI 30JIOTHHOK WJIH COCTaBJIAIOLIAX
ux 3epeH. Ho 30HampHOCTH pocTa M 3IMreHeTHYecKas THNHMYHA He IA
n1060# HM3KOMPOGHON 30I0THHKM. TONBKO Te M3 HHMX, KOTOpble POCITH
Ha MansIX riyOMHax, NpuoGpenn 30HaIBHOe crTpoeHue. Ha cpemmmx riy-
6uHax He Gonee 40 % HM3KONMPOGHBIX YAaCTHI, MMEIOT HESCHYIO 30HATBHOCTD,
Ja ¥ TO B OTHOCHTEJIBHO MOJIOZIBIX IO re0JIOrHYecKOMy MaciuTaby BpeMeHH
MECTOPOXIEHHAX — He crapiue 200 MIIH. JIeT.

B riyGHHHBIX MeCTOpPOXAEHUAX, Iie HH3KONpPOGHBIE YacTHIBI BeChbMa
PeNIKH, TOJIBKO eAUHUIIbI U3 HHX HMEI0T HesAACHBIE CIIe/IbI 30HANBHOCTH. U3BecT-
HbI OTAEeJIbHBbIE PYAONpOABIIeHHA, CHOPMHPOBABLINECH, ITO 3aKITIOYEHHSAM reo-
JIOroB, Ha GONBIUMX ITyGHHAX, HO HecyluMe HM3KONpOGHOe 30110TO (MpOGhI
700 u mxe). ONHAKO 30JIOTHHKH TpH 3TOM JOCTaTOYHO OJHODPOMHBI IO
BHYTpeHHe! CTPYKType H He OGHapy>kMBalOT NPU3HAKOB 30HaJIBHOCTH. OTHO-
CHTeNIbHAsA MPOCTOTA CTPYKTYP 30JIOTHHOK B pyHaxX IITyGHHHOTO MPOHMCXOX-
JeHHsA TPAKTYeTCsA KaK CIIeCTBHe CTHpaHMs MX HEOTHOPOIHOCTH B Ipoliecce
BHYTpH- H TIOCIIepy[HOH mNepekpucrammm3auuu. KoHTpacTHO HeomHOpopHOe
CTpOEHHe BBIfEJIEHHH 30JI0Ta B MECTOPOXIEHHUAX MAJIBIX INIyGHH CBA3aHO
KaK ¢ MyIbCHPYIOIIHM H3MEeHEHHeM OKHCITHTEeNbHO-BOCCTAHOBHTEbHBIX
YCIIOBHt B OTKDBHITOH CHCTeMe, TaK M C INeperpynmmpoBkoi cepdbpa B xo-
I€ CJIOXHOrO, IpEephIBUCTOrO, MHOTrOKpaTHO BO30GHOBJIAKILErOCA IIpo-
1ecca pynoo6pa3oBaHMs C BbIfieJIeHHEM B OIHMX M TeX )K€ YYacTKax MHHe-
paJIOB, OTJIAraBIINXCA B pa3iIMYHOE BpeMs.

MoaTomy, HaGiIO#as y 30JIOTMHOK 30HATBHOE CTPOEHHE WM €ro CJIeMIbI
(BaXHO He CIyTaThb MX C 30HAMHM pereHepalMM WM BbIHOCA cepe6pa npH
Metamopdusme!), MOXHO CUMTAaTh, UTO HH3KONMpPOOHBIE YacTHUBI 06pa3o-
BAIHCh B YCJIOBHAX MAJIBIX IITy GHH.

Ects M pgpyrde NpH3HAKH, MOATBEPXKHAICIIHE MM OTBEPralomiMe HallM
BBIBOJIBI, HO OHH BTOPOCTENEHHBbI, TAK KaK BBIPaXaloT He 3aKOHOMEPHOCTH,
a TOJILKO OMpefeNieHHble TeHOEeHUMH M3MEHEHHA XapaKTEPHbIX YepT 30JI0TH-
HOK 110 Mepe yMEHBLIEHHsA IITyOHHBI HX 06pa3oBaHHA.

B nepByio ouepenp, 3TO 3JIEMEHTHI-IPHMECH B CaMOPOIHOM 30JI0TE.

BxoxpneHue B cOCTaB 30JI0THHOK IpeMMYILECTBEHHO B BUAE MeJIbYaHIIMX
BKJIIOYEHHI [pYTMX MHHEpaJoB OGYyCJIOBIIMBAET B 3HAUMTENIbHOH Mepe ciy-
9aifHbIA XapaKTep KOHIEHTpalUH IIpUMeceH.

OpHako, Ha mpHMepe GOJIBILIOrO WYMCNIA MECTOPOXIEHHA JOKa3aHo,
YTO I10' Mepe YMeHbllleHHA IITy6uHbI 06pa30BaHHsA HabofaeTcsa BO3pacTaHue
uHCIIa 37IeMeHTOB-TIpHMeceil B CaMOPOIHOM 30J10Te OTHEIBbHO B3ATOr0 MeCTO-
POXKIeHHA, MOBBILIAIOTCA KOHLEHTPaUMy NpuMeceil CypbMbl, CBHHIIA, CEJICHa,
TEeJUTypa, LMHKA, MapraHiia B 30JIOTHHKAaX. JTO CBA3aHO C Gojee CIOXHBIM
COCTaBOM PaCTBOPOB, OTJIAralOLINX PYAbl B 30HE MaJIbIX ITTyGHH; C COBMellle-
HHeM B OfHMX M TeX e MeCTaX MHHEpaJIbHbIX COOGIIECTB, OTJIAraBILMXCH
B pasHOe BpeMsA; C HHTEHCUBHBIMH IIPOLIECCAMH MeperpyNIMMpOBKH pPyAHOTrO
BellecTBa, GnarojapsA NpOABIIEHHAM CeHCMHYECKOH aKTHBHOCTH M BHYTDH-
pYIHOI BYJIKaHHYECKOH AeATebHOCTH.

Bo Bcex MecTOpOXOeHMAX BapHalMM COMepXKaHWil NpHMeceil GbiBaroT
LIMPOKHUMH, HO Ha GONBIIMX ITyOMHAX KOHIEHTpPaUMH OTAEIbHBIX 3JIEMEHTOB
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COCTaBJIAIOT Yallle BCEro THICAYHbIE M AECATHTBICAYHBIE MOJIM MNMpOLEHTa, HA
CpemHMX — THICAYHbIE M COTHIe, 3 Ha MAJIbIX — HEPEIKO COThIe M JeCAThIE
[OJH TIPOLIeHTA. :

- HsameHserca M KoMIuteKkc npumeceit. Tak THTaH Ha GONBIIMX IiTy6HHax
BXOOMT B UMCJIO OCHOBHBIX TpHMeceil B 30JIOTHHKAaX M BCTpeyaercs B
50—100 % cnyuyaeB, a Ha CpeAHMX M MaJIBIX OTHOCHTCS K UMCITYy BTOPOCTEIIEH-
HpIx. Ha cpemHuX ¥ MaiibIx riy6MHaX B CaMOPOJHOM 30JI0TE YaCTO MIPHUCYTCT-
ByeT CypbMa, a Ha GOJIBLUMX OHA UIpaeT MOAYHHEHHYIO pOJib.

[ToBbIIEHHbIE KOHIEHTPAlMH OTHENBHBIX 3JIEMEHTOB-IPUMECEH MOTyT
O6BACHATBCA KAaK pPa3NIMUMAMH MCTOYHMKOB PYJHOTO BEIIECTBA M YCIIOBHil
o6pa3oBaHusA, TaK M OCOGEHHOCTAMHM MX NOBeieHUsA B PYOHOM ITpolecce.
Hanpumep, cypsMa reoxuMmueckH Goliee TeCHO cBs3aHa ¢ cepebpoM, yeM
C 30JI0TOM, 2 TaK KaK BBICOKHE KOHIEHTpauuH cepeGpa MpHCYIH 30JI0THH-
KaM MAaIOTTyGHHHBIX MeCTOPOXKACHUH, eCTeCTBeHHO, UTO I TOCIIeIHUX
THUITHYHBI NIOBBILLEHHbIE COIEPXKAHUA CYPHMBI.

Taxum o6Gpa3oM, [OCTOBEpHOCTb BHIBOOOB O IiIyGMHe dopmupoBaHMsA
PYH BO3pacTaer, eciiM NMpUHHMATh BO BHUMAaHHe COMEePXKaHHA M COCTaB IpH-
Meceil B 30JIOTHHKAX.

TeHpeHIMsA - yBeNMUEHUA YMCJIAa W COMEpXaHMA 3JIeMeHTOB-TIpHMeceit
OT TJTyGHHHBIX -MECTOPOXIEHHH K MAIOTTyGHHHBIM MOJXET OCIIOXHATHCA
B CBSAI3H C reOXMMMYECKO# 0GCTaHOBKOW TeppPUTOPHIA.

OneMeHTHI, OINpefeNAlLIMe [EOXUMHYECKHH THI 30JIOTBIX pYA, Hau-
Gonee pacnpocTpaHeHsl B CAMOPOIHOM 30J10Te.

B 3050TOpYAHBIX NpPOBHUHIMAX, TIOe OTCYTCTBYIT MECTOPOXICHUA
OpYrHX MeTalJIOB, KOMIUIEKC IIpUMeceil B 30JIOTHHKAaxX 0GyciIOBJIeH
NPEHMYILECTBEHHO COCTaBOM pYHOOGpa3yolIUX 3JIeMEHTOB IpOAYKTHB-
HBIX Ha 30JI0TO acCOLMAIHi.

B oGnmactax co cnoxHOH HCTOpHeil ¢GOpPMHUpPOBAaHMA OpYHAEHEHHS B
CTOPOHE OT MECTOpPOXKIEHWIl 30JI0Ta WIM Ha OJHMX M TeX e YYacTKax
BCTpPEYaloTCcA pyApl, cOfepicauide Apyrue Mera/uisl. Tak, B 30JIOTBIX py-
Jax MOTYT IpHCYTCTBOBaTh MHHepalibl BOJIb)pamMa, OJIOBA, CYpbMbI, PTYTH,
MOMGeHa. MeTalisl MOITIM MOCTYNAaTh MITM M3 OJHOrO C 30JI0TOM HIIM M3
Pa3HbIX MCTOYHHMKOB pYJHOTO BelECTBa, HO HeCylMe MX MHHepalbl IMOYTH
HMKOIZla He BXOOAT B COCTaB 30JIOTOHOCHBIX MHHEpAIBHBIX COOGLIECTB.
ITosToMy M 37eMeHTbI, HaxoAsUIHeCd B COCTaBe NEepeuMCIIeHHBIX MMHepa-
JIOB, MM He 06pasylT mpHMeceit B 30JIOTMHKAX WIM BCTPEYalOTCA B HUX
CIopaauyeckH, a KOHLIEHTPalMy TaKHX 3JIeMEHTOB pe3KO BapbUpYIOT.

3Has, KakHe pynpl, KpoMe 30JIOTHIX, paclpOCTpaHeHbI Ha M3yYaeMOi
IUIOILAM, MOXHO BHECTH HYy’>XHble NOMpPAaBKM B JIaHHbIE O COCTaBe M cofiep-
KaHMAX MpHMecelt B 30J10Te.

He ume0T camocTOATENIBHOTO 3HaueHMs B KayecTBe OJHO3HAYHOTO MpH3-
Haka M [pyTHe TeHOEHUMH, NpPOABIAIOLMECH NpH Nepexofe OT IITyGHHHBIX
K MaJIOrTTyGMHHBIM MeCTOpOXIEHHAM: YCIIOXKHeHHe (OpMbI KpHCTAILIOB
H KOH(}HUrypauuu 30JI0THHOK; YBelIMYeHMe KOJMYECTBA MEJIKHX Bbifele-
HMil; TipeoGIafaHHe MENIKO3epHUCTBIX CTPYKTYp; YCIOXHEHHe IBOHHHKOB.

UameHenue kpHcTamymueckux ¢opM, kak MokasbiBair paboter H.3.

EB3MKOBOif, HOCTaTOYHO HafeXHbI MOKa3aTeNib TITYGHHHOCTH, HO KpHC:
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TA/UIBI 30JI0T2, OCOGEHHO XOpOLIO OTrpaHeHHbIe, NPHCYTCTBYIOT AAJIEKO He
BO BceX MecTopoxpeHHsAX. COBCeM peoKo OHH BCTPEYAaloTCA Cped Kpym-
HBIX M cpeJHeil BeNMUYMHbI 30JI0THHOK. JTO Pe3KO OrpaHHYMBaeT BO3MOX-
HOCTb HMCTOJIE30BaHMA KPUCTAUTMYECKHX (OpM B KauecTBe MHIMKAaTOPHBIX
NpPU3HAKOB, OCOGEHHO HA HAYAIBHBIX CTAHAX TIEO0JIOTOpPa3BEIOYHBIX pa-
6or.

KoHnburypauuss HelnpaBWIBHBIX 30JIOTHHOK, 3aBHCALIAA, TJIABHBIM
o6pasoMm, OoT (GOpMBEI BMeLIAIOIMX IMOJIOCTeH, AEHCTBHUTENILHO GOjiee IpH-
XOT/IMBa B MECTOpPOXAEHMAX MabX IiIy6uH. Ho Hepemko. 30JI0THHKH
TOYHO TaKoO# xe ¢OpMBI, MycThb B MeEHBIIEM YHMCIle, HaGIOHAIOTCA B TIIy-
GMHHBIX M OCOGEHHO B CpelHerTyGHHHpIX OGpasoBanusx. Eciu wucio
M3YUeHHBIX 30/OTHHOK HEBENMKO, MX MOpPQONOrHs MOXeT NPHBECTH Hac
K OIIMGOYHBIM 3aKJIIOYEHHAM, XOTA B KauecTBe MOMOJIHMTENILHOrO IpH3-
Haka (opMa 30JIOTHHOK HOJDKHA MPHHUMAThCSA BO BHHMAHHE.

W, HakoHel, KpYNHOCTb 30JIOTHHOK M pPa3BHTHE MEJIKO3EPHUCTBIX.
crpyktyp. Ilpexxnme npeoGnapanue KpyNHOro 30J10Ta H KpYTHO-(faxe
rpy60-) 3epHICTOrO CTPOEHMA 30JIOTHHOK B MECTOPOXIEHHAX GOMNbLIMX
rMyOMH Ka3alnochb HECOMHEHHBIM, HO B NOCJIeJHEe BpeMs 3TO CTaJO HeJlb-
31 cuuTaTh 6€30rOBOPOYHBIM . (pakTOM. BO BceM MHMpe OTKpHITBI HOBBIE
MECTOPOXKeHHMA, 3aKJIIOUEHHble B CJIOHUCTBIX TOJNINAX OGJIIOMOYHBIX IIO-
POM, uacTo copepXawux pasHele ¢opmel yriepopa. OHu chOPMHPOBaHEI
NIpEHMMYILECTBEHHO Ha GOJIBIIMX M CpefHMX IIIyGHHAX, a 30JIOTHHKHM B HHMX
TOHKOJMCIIepHble WM OueHb MenkHe. CiieqoBaTesIbHO, B MeCTOPOXAEHHAX
Gonpumx TIIyGMH MOXeET IpeoGianaTh M MeJlko3epHHCTOe 300T0. Ha
MaIbIX [JIyOHHAX, XOTA M 3HAUUTENIBHO peXe, YeM Ha GOJBLIMX, BCTpEYalor-
CA KpyNHble 30JIOTHHBI M Jiaxke CaMOpPOAKH. 3HAYUT, H TaM Bcrpeqaercn
KPYIHO3epHHUCTOE 30J10TO. ‘

Ilpouecchl mepeKpHCTAM3ALUMH NMPUBOOAT K MOABJIEHHIO B prmmx
3epHax Goyiee MeNIKMX WIM TOJHOCTbIO NPEBPALAIOT 3epHA B MEIKO3ep-
HUCTBIH arperaT. JTO CIIyyaeTcsl C 30JIOTMHKAaMM, BHIPOCUIMMM Ha pasJiMy-
HOH riy6uHe. Yame Bcero MHOTOKpaTHOe BO3MIEHCTBHE, NMpPUBOAAIEE K
NOABJICHHI0 MeJIKHX HOBOOOpa30BaHHBIX 3€peH, BCe e NpOABJIAETCA
Ha MaibIx riry6uHax. Tam sxe Gojlee pacnpOCTpaHeHbl SYEHCThIE, ry6uarsie,
NpOBOJIOKOBHAHBIE (HOPMBI 30JIOTHHOK. B MX MepexmMax H TOHKHX OTpOCT-
Kax OGBIYHO IPOXONAT IpaHMIBI 3epeH. M cremeHp pacnpocTpaHeHHs Mel-
KO3EpHHCTBIX AarperaToB, He KaK. 3aKOHOMEpPHOCTb, HO KaK TEHOEHIHs,
JOMKHAa YUMTBIBaThCA NpH OIpefiefieHMH TIJIyGHHBI pPOXHEHHSA 30JIOTHHOK.

Jlecenxcu Ha 3Taxcax

Kaxppiit rimy6GMHHBIA ypOBeHp CO CBOMMHM 30JIOTOPYHHBIMH MECTOpPOXIe-
HMAMH — Kak Gbl TMTaHTCKMW 3Ta)Xk BEJIMYECTBEHHOTO 3[aHMs, BBICTPOEH-
HOro Ipupopoi. B pasHbIX 307I0TOpYOHBIX NMPOBHHIMAX M [Aaxe B OTHENb-
HbIX paifOHaX 33 COTHM MWUIMOHOB M MMJUIMApAbl JIET TreOJIOrMYecKoi
MCTOpHM OKa3bIBAIOTCA DPAa3pyLICHHBIMM He TOJIbKO KPpOBJIA, HO H pa3Hble
3TOXH 3TOrO COOpYXeHWsA. MecTOpOXHEHHS pacnoyiaraTcs JKOCTaTOYHO
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6/M3KO OT COBPEMEHHON MOBEpXHOCTH 3eMJIM M MOTYT GbITh -OGHapyke-
HbI C MOMOIIBI0 COBPEMEHHBIX METOJOB IIOMCKOB.

3akOHOMepHOe M3MeHeHHe OT/ENBHbIX OCOGEHHOCTel MeCTOpOXIeHHH
B BEPTHKAJIBHOM pa3pe3e KaMEHHBIX TOJILI HAa3bIBAIOT BePTHKAIBHOH 30Ha-
JIbHOCTBI0. OIHMM M3 ee BbIpaXKeHUH CITY>KHT MHUHEpalOruyecKas 30HaIbHOCTD
— H3MeHEHHe XapaKTepa MHHEPaIBHBIX COOGIIECTB MM NPH3HAKOB MHHeEpa-
JIOB Ha pasHbIX OPH30HTaX MECTOPOXHeHWH. MeHstoTCA H 0COGEHHOCTH 30-
JIOTHHOK. '

JaBHO yxe GBUIO U3BECTHO, YTO MO Mepe NMPOABHKEHUA rOpHBIX BbIpa6o-
TOK CBepXy BHHM3 30JIOTHHKH B pyJe, KaK IpaBHIIO, CTaHOBATCA Goyee Mel-
xumu. IIpo6a 30mora mpu 3T0M OGHIYHO HECKOJIBKO MOBBILIAETCH, COMlepxKa-
HHe 3JIeMeHTOB-TIpUMeceil afaeT, a COCTAB X MOpPOH H3MeHseTCH.

OpHako B MecCTOpOXHeHHMAX GONBIIMX INTyGHH 3TH H3MeHeHHA GbiBaioT
BBIP2)KeHBI HACTOJNBKO Ca6o, YTO He BCErfa YNABJMBAKTCA M NMpH [ETalb-
HBIX HCClIeJOBaHUAX. Bemb riyGHHHBL! 3TaX XapaKTepu3yeTcs Mo Beeil cBoei
”BBICOTE” HOCTATOUYHO ONMHAKOBHIMM (PU3MKO-XHMUYECKHMH YCIIOBHAMHM.
3aro M opyneHeHuMe 3{ech OGBIMHO HMMeeT GOJBLIYI0 NpPOTMKEHHOCTh HA
rITyGUHY U He CKJIOHHO BHe3allHO BbIKJIHHMUBAThCA.

Cpensuit 3Tax, KaKk M IOJIOKEHO, 3aHMMaeT MPOMEXYTOUHOe IOJIoxe-
Hue. IIpM3HAKH BepTHKANBHOH 30HAIBHOCTH OpYyNieHEHMS B IEJIOM H CaMo-
POJHOro 30J10Ta B YaCTHOCTH, B MeCTOPOXHEHMAX CpEefHHX TINyOMH Gonee
OTYeT/IMBBI, a IPaK THIECKast LIEHHOCTh TAKHX MIOKa3aTelleil BBILE.

Y, HakoHel, MeCTOPOXXIEHHSA BEPXHETO 3Taka OTVIMYAIOTCH YETKO BBI-
PaXKeHHOH 30HanpHOCThIO. UeM GNMXke K MayieONOBEpXHOCTH (GOpMHpOBa-
J0Ch OpyfeHeHue, TeM GOllee pe3KO M3MEHUMBBIMM CTAHOBHIIMCb YCIIOBHSA
o6pa3oBaHMf MHMHepaoB: OGHWIbHee GbUI NPUTOK IOBEPXHOCTHBIX BOJ,
HachIIIEHHBIX' KHCJIOPOJIOM, 3HAuMTeJIbHee Mepenafbl AaBjieHMsA, GricTpee
nafgeHus Temmepatyp. BynkaHuwueckas meATeNBHOCTh M pymoo6pa3oBaHue
Ha Bpems INpeKpalaMch, Ha NMOBEPXHOCTH HAKAIUIMBAIHMCh TOJNIIM O3ep-
HbIX M JIAryHHBIX OTJIOXXEHHH. 3aTeM CHOBa Hefipa OXXMBAJH, COTPsICasA U ApO-
65 pynbl, corpeBas MX BYJIKaHAYECKHM TEIUIOM, NPHHOCA HOBBIE IOPIMH
30JI0TOPYAHBIX pacTBOpoB. CIIOXHAsA HCTOpHA pOCTa M IpeoGpa3OBaHHH
CaMOpOMIHOrO 30JI0Ta, CBOSA Ha. KaKIOH CTyNeHH, OTpakeHa B OCOGEHHOC-
TAX 30JI0THHOK.

YcraHOBJIEHO, YTO OT KOpPHEBBIX 9YacTed PYAHBIX TeNl K MX BEPXHHM
TOpH30HTaM HaGlllofiaeTcsA 3HAUMTENbHOE YBelMYeHHe pa3MepoB Bbielle-
HMA caMOpOOHOro 30JI0Ta. ECIM MBICJIEHHO BBIAENHTH TPH CTYTIEHH, pas3-
Oensromne MaJormy6uHHy0 30HY Ha TOPH30HTBI, TO IpH NMOJbEME Ha Kax-
Oy cllefylLIyl0 CTYNeHb CpeJHASA KpYNMHOCTb 30JIOTHHOK MOXEeT BO3pac-
TaTb Ha TOPAMOK, COCTaBJIAfA, COOTBETCTBEHHO, THICAYHBbIE, COTHIE M HECA-
Thie AOMM MWUmMMeTpa. OGBMHO YKpyNHeHHe HE CTOJIb CYHIECTBEHHO.
Tonbko Ha BepxHeM rOpH30HTe, KaK IPaBHJIO, BCTPEYAIOTCA KpYTIHbIE BBI-
HeJIeHHA ¥ MHOTAa aXke CaMOPOIKH.

. Mensercsa, xota M He Bcerda, MOpGOJIOrHA BBIAENEHHA — BHU3Y 3TO
KpHCTalIbl Goliee MpocToit GOpMEI, YaCTO YIUIOLIEHHbIE, a TaKXe Yelryi-
KH M MHTepCTHIMaIbHble BbieneHus. Ilo HanpaBieHMio K NOBEPXHOCTH
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¢opMa KPUCTAJUIOB YCIIOXHAETCA, HAGIIOJAIOTCA COYETAaHMS pPa3IMYHbIX
rpaHeif, a TaKxe MOABJIAITCA HENPaBHIbHOM (HOPMBI CIIOXKHbBIE BbIIEJICHHA
— CMellIaHHbIe, YEHCThIE, IEHAPUTHbIEC, KapKaCHEIE.

IIpo6a 307m0T2 B 1E/IOM MOHMXKaeTcs, a AUCIepCHA €€ BO3pacTaeT, TaK
Kak npo6a BappupyeT B OYeHb LUIMPOKHX Npepenax. CpemHne KBaJpaTHyHbIe
OTKJIOHEHHsI MpOGHI Jake B OTPaHHYEHHBIX YYacTKax PYAHBIX TeJl IpeBbI-
mratot 100.

O6brMHO mnpHuMHa GoJbliued uyacTM MeTamMopd03 pacKpbIBaeTcs IpH
M3yUeHHH BHYTPEHHErO CTPOEHHS 30JI0THHOK. CTaHOBHTCH OUYEBH[HBIM,
KaK [JOJIro U CIIOXHO (pOpMHpPOBAIOCH TO, YTO MbI BHEIIHE BOCIIPHHHMaeM
Kak opHopopmHoe Bbifesiehue. OueHp 9acTO 30JIOTHHKH INpPEACTaBIIAIOT CO-
6oit cpacraHMe HecKONbKHX (pa3 caMOpPOIHOrO 30J10Ta, HEOOMHAKOBBIX IO
npo6e M cTpoeHMio. MHOTa 3TH pas3iuuusi HEBEJMKM — HAlpHUMep, 30JI0-
TO Npo6sl 600 ¢ KOHTPaCTHHIMH 30HAMH DPOCTa KOHTAKTHpPYET C 30JI0TOM
nmpo6bl 650, cTpoeHMe KOTOpOro HesiCHO30HaybHOe. (a3pl MMEIOT POBHbIE
B3aMMOMNPOHMKAMOLIME TpaHMIbI, TAK YTO TPYAHO ONpedeNHTh, Kakas M3
HMX OTJjaranach paueie. Jlummp HHOrma BHAHO, uTO Gornee HM3KOMpOGHOE
30JI0TO HapacraeT Ha HesCHO3OHabHOe. (a3pl MMEIT pOBHbIE. B3aHMOIpO-
HUKAWHKe IPaHMIIbl, TAK YTO TPYAHO OIpeNie/IMTh, Kakas H3 HMX OTJara-
nach paHblre. JIMmm, MHOrga BHMAHO, 4YTOo 6OJee HM3KOMPOGHOE 30JI0TO
HapacTaeT Ha HesICHO30HaIbHOe. MOXXHO NpenmosoXMTh, 4T0 0Ge pa3Ho-
BHHOCTH 30JI0T2 BechbMa G/IM3KHM 1O BpeMmeHM omioxennsa. Ho Hepemio
OfHA 30JI0THHKA GbIBaeT CJIOXKEHAa pa3’HOBHOHOCTAMHM CAMOpPOJHOrO 30JI0-
Ta, pe3KO pa3/IMYaoLMMHCA N0 COCTaBY H IO BpeMeHH 0Gpa30BaHHu .

IlpencraBere ce6e arperaT NONMIOHAIBbHBIX 3epeH mpo6bl 750. Ha
MaJibIX IJIyGHHAxX, IAe pOMMJIMCh 3TH YacTHIIBI, 30JI0TO TaKOH NpoGHI OObIY-
HO 30HaJIbHOE, HO B Hallleif 30JIOTHHKe 3epHa MouTH ogHopopassie. OHM Kak
6Bl pasgBHHYTHI M B IIPOMEXXYTKAaX PacHOJIOKWIMCh IPOXWIKH KOHTpAacT-
HO-30HAJIBHOTO 30JI0Ta. 30HBI PACMOJIOXKeHbI CHMMETPHYHO IO OTHOLLEHHIO
K OCH TNpOXWIKa; B YIIyGJleHMAX INOBEpXHOCTH 3EpHHCTOrO arperara
CTpOeHMe 30JI0Ta KOHIUeHTpHueckHu-3o0HanpHOe. IIpo6a ero 600. Coep-
IIEHHO OYeBHOHO, YTO BbifieJieHHe Gojiee HM3KONPOGHOroO 30J10Ta OTOpBa-
HO 1O BpeMeHH OT OTJIOXeHMA 3o0JioTa npober 750. IlocnenHee GpuUIO MeTa-
MOp}H30BaHO, NMpHYEM 30HBI POCTa MCUEITH M BO3HHKIIM IIOJTMIOHAJIbHBIE
MeJIKHe 3epHa. MIx arperar McnbiTajl AE3HHTErpalMIo, M yxe MOCJe 3TOro B
MPOMEKYTKaX MeXOY 3epHaMHM OTIIOKWIOCH 60Jiee MO3[Hee HU3KOMPOGHOE
30J10TO.

Berpeuatorcss M TpexX- (PEIKO — YeThIpeX-) Ga3Hble  30JIOTHHKH C MpU3-
HAKAaMH TOCJIe[IOBAaTeNILHOrO OTIOXKEHHs 30J10Ta pa3Horo cocrasa. IIpoGa
Kaxpoi ¢a3sl 3aMeTHO OTJIMYAeTCA OT Apyrux — Ha 50 — 200 eguHu.

B mpenenmax MecTOpPOXXAEHHA NMOPOABI MOTyT GbITh Cpe3aHbl 3po3Meil B
Pa3HOi CTeNmeHH: B OJHHX MecTax Heriy6oko, B Jpyrux — 3HauurenbHo. Hc-
ciiefys 30JI0TMHKH, OGHapy>XeHHble B YYaCTKaX BBIXOJOB Ha MOBEPXHOCTb
PYIHBIX TeJl, y3HAIOT, KaKO# FOPH30HT yLesell OT pa3pylUeHus.
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Poonvie, 6au3sxue u coceou

JIns MOMCKOB M OLEHKH MECTOPOXIEHHH HEOCTATOYHO 3HATh, HA KAKHMX
riy6uHax oHM oGpazoBaymch. Ha pasHBIX TeppHTOpHAX B OIHOH M TOH ke
ITyOMHHOH 30He pacrnpOCTpaHeHbl MECTOPOXXICHHs, HECKOJIBKO pa3jIHyaio-
IIHecA MO reoJIOTHYeCKOH O0GCTaHOBKe, B KOTOPOX OHM HAXOOATCH, H MO
KOMIUIEKCY 0COGeHHOCTeiA.

Kak u mna Bcex pyaHbIX MOJE3HBIX MCKONAEMBIX, 1A 30JI0Ta BbIde-
NAT pydHble (GOpMalMM — TIpYMNNbl MeCTOPOXAEHHH CO CXOOHBIMH MO
COCTaBY YCTOMUMBBIMH COOGLIECTBAMH MHMHEpaioB, ¢opmMHupylolmecs B
6M3KHMX reoIOrHyecKuX yCIOBHAX.

B Hacrosmee Bpemsi (OpMalMOHHAsA KiaccHpHKaIMa 30JI0TOPYAHBIX
MECTOPOJXXIICHHI TepecMaTpUBaeTCA H COBEPIUEHCTBYETCA Ha OCHOBE HOBBIX
3HaHHi, HAKOIUIEHHBIX 32 NocienHee gecaTwietHe. Ho kxakas 6b1 cucTemMaTHKa
HH Npefylaranach, OHa BCerfa YYMTHIBAeT MHHEDAIbHBIA COCTaB pyn, H6O OH
CBHMICTENILCTBYET He TOJNIBKO O XapaKTepe 30JIOTOHOCHBIX pPacTBOpOB, HO H
oNperieNifieT MOBEEHHE 30JI0Ta B PyJHOM Mpouecce. MUHepaIbHBIH COCTaB
PYZ BIIHAET Ha M3BJIEYEHHE 30JI0Ta M3 py., a 3T0, B CBOIO Ouepesib, BIMAET Ha
HX LIeHHOCTDb. B cilyyae xopoio 06oraTHMBIX pyn, ¢ H3BJIEKaeMbIM MOUTH Ge3
OCTaTKa 30JI0TOM, Hy>XHbI MEHBIIHE PacXO/ipl Ha MOJTyueHHe MeTauia. TpyHo
oGoraTumble pynsl TpeGYIOT GONBIMX YCHIIMA H CPENICTB, H BCE Xe 3aMeTHas
YacTh 30JI0TA MOXET OCTaThCA B NMOpoOJe.

MoryT 1M 30JIOTHHKH PaccKa3aTh YTO-TO O MHMHEpaIbHOM COCTaBE pyX
OO TOro, Kak pyAHOe TeJio 6yheT BCKpPBHITO TOPHBbIMHM BbIpaGOTKaMH, a ero
MUHEpATLHbIA COCTaB ETATBHO H3yYeH?

30JIOTHHKH BCErfa COOepXKaT BKIIIOYEHWUS APYTHX MHHEpAIOB, Cllaraio-
mux pynsl. Hepenxo 3TH yacTHubl XOpOLIO BHAHBI C NIOMOLIBIO JIYIbI, GH-
HOKYJISApHOTO MHMKpOCKOIA, a B KPYNHbIX BbLIEJIEHHAX H CamMOpOAKax —
M HeBOOpYXeHHBIM rIiazom. Ho vamie Bcero Tax pasjMuyaloT MHHepabl,
OTNIdraBIuMecs 0 O0Gpa30BaHMA 30710Ta H POJICTBEHHOTO €My MHMHEpAIBHOrO
cooblecTBa, WM, HaNMpOTHB, GOllee MO3[HMe BbIAENEHHA. MHOrouMcieHHbIE
[MCcTepCHbIe YacCTHIbl MHHEpaloB, OCOGEHHO OIIM3KHMX CaMOpOJHOMY 30JI0-
Ty 10O BpeMEHH M YCIIOBUAM OGpa3OBaHMsA, MOXHO palIMYHTh, TOJIBKO HaG-
J0fas UX C OYeHpb GOJIBIIMMY YBeITHUCHH AMH.

Ectb eme ogMH KOCBEHHbIA CNMOCOG NpeACTaBHTH ‘cebe, C KAKHMH MH-
HepallaMH B pyJHOM Iipolecce GhUIO CBS3aHO 30JI0TO: HYXHO M3yuMTb COC-
TaB 30JIOTHHOK M CYAMTh MO 3JIeMEHTaM-IpUMeCSM O BO3MOXHBIX CITyTHH-
Kax 30J107a. ‘ ‘

Cnextporpaduyeckoe oInpefelieHHe M3 MaJbIX HaBECOK B 3HAYMTElIb-
HOH CTelleHM YJIaBJIMBAeT JIEMEHTbI, CBA3aHHbIE C MHMHEPaJIbBHBIMM COO0G-
IleCTBAMH, B COCTaBeé KOTOpBIX OTIAaraJMch 30JO0THHKH. IMEHHO 3TH cO0G6-
IECTBA OINpENeNIAT MHHEPAIbHBIH THII MECTOpPOXICHHMA, XOTA KOJIMYecT-
BO MX B pyAax Yacro ycrymaeT ApyruM MuHepanam. ITo manneim UII. Jlan-
IieBa, B OOHOM MECTOPOXIEHHH 30JI0TO-NOJMCynbdUIHO-KBapLeBo# ¢op-
MalMH [peobNafauMM pPYAHBIM MHHEDAIOM ABJSUICA :apceHomuput. Ho
MbIUBAK, BXOJALIMA B ero COCTaB, B 30JIOTHHKAaxX BCIpEYaJicA B MaJbIX
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KOJIHYeCTBaX WIH OTCYyTcTBOBal. IIis camMOpOmHOro 30510Ta GBUIM Xapak-
TEpHBI TNOBBILIEHHBIE COMIEPXKAHMA CYPbMBI H MEIH, TAK KaK 3TH 3JIEMEHTbI
BXOIWIM B COCTaB MHHEpIOB, POACTBEHHBIX 3010THHKaM. OHM BMecre
C 30JI0TOM M cepeGpOM HaxOMWJIHCh B py/006pasyloliMX pacTBOpax H IH-
TAIM pacTylie MMHEpalbl — GIeKJbie pynbl, CyJlbhOCOIH CYpPbMBI, CaMO-
POMIHOE 30JI0TO, — KOIr[la MBIIBAK M 5KeJle30 yxe yCIend 06pa3oBaTh B WIIb-
HOM KBaplie CBO€ COOOILEeCTBO, cofepikalee apceHOMMpHT. OpHOBpeMeH-
HO C HMM BBHIJIENIWIOCH HEGOJBILOE  KONHYECTBO TOHKOMCIIEPCHOrO CaMOpo.i-
HOTO 30/I0Ta, HO ‘Heé OHO OIpEeNeNIWIO ITIaBHYI0 LEHHOCTh 30JIOTBHIX Py H
He apCeHONMHPUTOBas MMHEPATH3AUMA [JaTa Ha3BaHHe MUHEPATBHOMY THIY
MECTOPOXICHHA. ,

HenpaBunsHo Gbuto Gbl MyMaTh, YTO ApYTrHe MHHeEpanbl, COCEACTBYIO-
Me Cc 30JI0THHKAMM, XOTA M OTJIATAINCh M3 PacTBOPOB paHbllle WIH NO3J-
Hee 30J10Ta, HE OTAABAIIH €My YaCTh CBOMX BBIAENIEHHH C MIPUCYIUMMH HM 3Jle-
MeHTamH. Ho nocirepHue nosBisAoTCA B 30I0THHKAX CMOPagMYecKH M KOH-
LEHTpalMHK HX Yallle BCEro BeChMa He3HAUMTEIIbHBIE.

" Jpyroro popa 3aTpyAHeHHMs NpH pacumM¢pOBKe MHHEPATBHOrO THIA
MECTOPOKIICHHH 30J10Ta CBA3aHbI C FeOXUMHYECKMMH OCOGEHHOCTAMH Tep-
PUTODHH, Trie IPOBOAATCSA MOKCKH.

Tak, B omHOH 30JI0TOPYAHON NMpPOBHHUMM BCE 30JIOTHHKH OTIHYAIOTCA
MOBBIIIEHHBIMM COZIEpXKaHMAMH pTYTH. OMHAaKO reoJIOrHYeCKHe HCCIeno-
BaHUA MNOKA3&IH, YTO PTYTh CBfA3aHa ¢ Goyiee MO3NHMM PYIHBIM IpOLECCOM,
NpOABMBUIMMCA KOI[a MECTOpOXIEHUA 30JI0Ta Yxe C(HOpMHpPOBATHCE.
Mecropoxxpnennss pryTH oGpa3oBaiHch BOJIHM3M 30J0TOpYAHBIX. Jlerko ie-
Tyyas pryTh OOGpanach [0 KBaplEBBIX M C 30JI0TOM H BCTYNWIa ¢ HUM
BO B3ammopeicTBHe. OOpa3oBaIMCh Aaxe COEOWHEHMsS 30J10Ta, cepebGpa M
PTYTH — amajlbramMel. B aTOM Cilyyae nmpuMech pTYTH OIpefielisieT TOJIBKO
reOXMMHYECKYI0 Cleuu¢pHuKy NpOBHHUMM, a He MHMHEpAIbHBIH THI 30JI0TO-
PYAHOTO MeCTOpOXIEHH.

Cnyuaercs, YTO 30JI0TO H APYrodl MeTaJUT BBIAESUINCh HA NPOTAXKEHHH
e[MHOro pymHoro mpouecca. Hampumep, BHayase 0Gpa3oBaIMCh MHHEPAIBbI
BONb¢ppamMa, a 3HAYMTENBHO NO3[IHEe BBIJEIWIOCH 30JI0TO. B 3TOM Cityvae
BONbGpaM, CBA3AHHBIA C HE30JIOTOHOCHBIMH MMHEpPAJIbHBIMH COOO6ILECTBa-
MH, TOJIBKO CIIOpaIHyecKH BCTpeyaeTca B 30JI0THHKAX.

Bce mpucymue onpefielIeHHON TEPPHTOPHH TeOXHMHUYECKHE 0COGEHHOCTH
cllefyeT yYHTbIBATh IpH H3yuYeHUH NIpHMeceH B 30JI0Te.

JIONONTHUTENbHBIM NIPH3HAKOM MHMHEpAIBbHOTO THIIA MECTOPOXKACHHA
30JI0Ta CIYXHMT €ro npo6a. B MartoriyGMHHBIX MECTOpOKIECHUAX MOsBJIE-
HHe OGONbIUMX *KOJMYECTB BBICOKONPOGHOrO 30j10Ta INO3BOJIAET CIABUTh
BONIPOC O MpPHHAMIEXKHOCTH HMX K 30JI0TO-TeJUIypHAHOMY THNy. Bricoxo-
NpoGHOe 30JI0TO C NMpHMEChI0 CYpbMBbI XapaKTepHO NI CpelHEerN1yOHHHbIX
MECTOpOXKAEHHH 30JI0TO-CYJIbOAHTUMOHMTOBOTO M 30JI0TO-aHTHMOHHTOBO-
ro THIA.

" HHTepecHO, YTO yXe He COCTaB 30JIOTHHOK, a MX ()OpMBI H BHyTpeHHee
CTPOEHHE MOTYT B OTHEJNIBHBIX CITyYasdX paccKasaTb O TOM, MHOIO JIH B py-
ge cynbduIoB, comepxaumx TOHKomucrepcHoe 3oimoro. IlpaBma, st oco-
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GEHHOCTH YKa3bIBalOT HE HA MHHEPAIBHBIA THI MECTOPOXKIECHHS, a Ha KO-
JIMYECTBO HaHOoyee paclpOCTpaHEeHHbIX PYOHbIX MHHEpAIOB M Ha pa3Mepbl
BbIielieHHit camoponHoro 3onota. Ho mis mepepaGoTku pyn TakHe cBefie-
HHUS Ype3BBMNAKHO BaXKHpL. MIX MOXHO NOJYuMTb, M3yuyasd 30JIOTHHKH HU3
30HBI OKHC/ICHHS B TeX paiOHaxX, Ifieé YCTAHOBJIEHO LMpPOKOE paclpocCTpa-
HeHHe BTOpPHYHOro 30710T1a. Ha opmHo#t M3 mopoGHbIx Iromape# Gbulo ycra-
HOBJIEHO, YTO IUTOmafib, IJieé 30JI0TOHOCHBIX CY/NIbGHAOB B pydax MeHee
5 %, BTOpHYHOE 30JI0TO OGBIYHO He OGpa3yeT CaAMOCTOATENBHBIX BhIOelIe-
HUH, a omiaraercd B BHJe TOHKOH IUIEHKH Ha IOBEPXHOCTH. OCTaTOYHBIX
30JI0THHOK B 30HaX OKHCIeHMA. B pymax c comepxanMsaMu cynbduOoB
or 7 po-15 % BTOpHYHOE 30JI0TO BbIAENAETCA-HA NIOBEPXHOCTH OCTaTOYHOTO
B BH/IE TOJICTbIX KOpouek. Bcrpeuarorcs M 0GocoGileHHbIE 30JIOTHHKH, Ha-
LEJIO CJIOKEHHbIE BTOPHYHBIM 30JI0TOM. EciH e KOJHYeCTBO CynbdHAIOB,
COMIepKALMX TOHKOMCIIEPCHOE 30JI0TO, NpeBhiwaio 30 %, camoCTOsATeNb-
Hble BbIJeJIeHHsI BTOPUYHOTO 30JI0Ta BCTPEYATHCh OYeHb YacTo.

I'.B. Hecrepenko ypanoch nokasarb, YTO B KOHKPETHBIX 30JIOTOHOC-
HBIX paHOHax COHepXaHHA B IIPe[iCTABHTENIBHBIX BBHIGOPKAX CaMOpPOIHOTO
30JI0Ta 3JIEMEHTOB, O6pa3ymolMX B HeM TBepAble pacTBOpbl (cepeGpa,
pPIyTH, MeIM), MOTYT CIYXHTb I PacNO3HaBaHHUA THIOB 30JIOTOpPYA-
HBIX MeCTO PO>KICHHUIA. '

Cnenyer Bce e CKa3aTb, YTO O CBOMX POICTBEHHBIX CBA3fAX 30JIOTHH-
KM TI0OKa paccKa3spIBalOT CKYMO. ITO OOBACHAETCA KaK TeM, YTO GOJIBILMHCT-
BO 3JIEMEHTOB He BXOJMT B KPHCTAUIMYECKYI0 CTPYKTYpY CaMOpOIHOrO
30510Ta, TAK M HEJOCTATOYHBIM YMCJIOM aHAIHU30B 30JIOTHHOK, MMEIOLMX
TOYHBIE YKa3aHHMsA HAa pOJCTBEHHbIE MMHepalbHble COOGLIECTBA, M3 KOTO-
PbIX OHM GBUTH H3BJIEUEHBI.

" Tonsko cOGpaB GONBLIOH NpeACTABUTENBHBII MaTepHal U 06paGoras
€ro CTaTHCTHYECKH, MbI GyJeM B COCTOSIHHM IO COCTaBY OTHAENIBHBIX 30JI0TH-
HOK He NpOCTO NpepmoJiarars, a TOYHO 3HATh, KAKOMY MHMHEPAIEHOMY THITY
MECTOpOXKJIeHHH O0GA3aHBI OHM IPOMCXOXKAEHMEeM. JTa 3ajjaya XIeT CBOUX
HcCllenoBarerne.

Pa3nvie noxonenun

UenoBeveckass MCTOPUA OTCUMTHIBAETCA 3PaMM, THICAYENICTHAMH, BEKaMH...

Teonoruyeckas M3MepsieTcsi CBOMMHM BeJIMUMHAaMHM, HeCpaBHEHHO Gonee
TIPOJIOIIKUTENIBHBIMM : 3paMH, TIepHOAMH, 3MI0XaMH, BEKaMH.

O6pa3oBaHug pyA TaK>ke OXBATHIBAET MPOTMKEHHbIE OTPE3KH BPEMEHH.

Teonorn BbImeNANT MeETAUIOreHHYECKHE SMOXH, JABIIME HAyai0 MHO-
THM MeCTOPOXHEHMAM, YacTO HEMOXOXMM Ha OGpa3oBaHMA APYTHX 3IIOX.
Bonee xparkoBpeMeHHble NepHoAbl (OPMHpOBaHMA OGCTaHOBOK, Graro-
NPUATHBIX [UIA BO3HMKHOBEHMs MeCTOpOXOeHHit — 3rambl. OHM OTmHYaloT-
CA [pYr OT [pyra BpeMeHeM NpOsBJIEHHSA, reOJIOTHUCCKHMM YCIIOBHAMH
H XapaKkTepHbIMM YepTaMH oOpyfeHeHHA. CylIeCTBYIT MeCTOPOKIEHHs,
o6pa3oBaBlMeCsT B TeueHHe OJHOTrO, OABYX, a NOpolo. M Goyee sramnos. W,
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HaKoHell, 3Tall pynooGpa3oBaHMsA pasfeiiserca Ha paAn cragui. Kaxpas
H3 HHX XapaKTepH3yeTCs ONpeMeNIeHHbIM, OTIOXKEHHBIM Ha JaHHOM CTafuH,
xomiiekcom MmuHepanoB (H.B. IlerpoBckas Tak M HasBajna ero ’’OfHO-
CTafMifHBIM MMHEpIbHBIM KOMIUIEKCOM”). OH MOXXeT GBITh IpefCTaBlIieH
OJHOH MMHEpaJIbHOH accoLMalMeidi — COOGIIECTBOM MHHEpalIoB, — MM
PAOM TAKHMX COOOGINECTB, OTJIATaBIIMXCA MOCIIENOBATENIBHO MO Mepe H3Me-
HeHMs U3MKO-XMMHMYeckoi o6GcraHoBkM. Kaxpmas Ttakas accommanus
(mapareHesnc) MWHEpAIOB BbIIENAETCA IO OGLIHOCTH COHAXOXAEHHA M
OJMHAKOBbIM HJIM GIM3KHM YCIOBMAM MX BO3HHKHOBEHHMS B omuH u TOT
e OTpe30K BpeMeHH.

JmirenbHoe Bpems CyLIECTBOBAJH INpeNCTaBIIeHHA 00 OJHOaKTHOM
OTJIOXKEHHM 30J10Ta B OOHY CaMOCTOATENIbHYI0, IO3[IHIO0, CTAMI0 PYIHOTO
npouecca. Ecmi Gbl 3TO OTBEUano MCTHHE, peub 30JIOTHHOK CBeNach Gbl K
eMMHCTBEHHOH ¢pa3e: “Mb1 3mech, a CKONBKO Hac — y3Haere, HOGLIB M
nepepaboTtas pynay”.

. He Bbigenserca i 30510TO Ha BCeM MpOTSXKEHHMM PYIOHOrO IIpoliecca,
KaK yMaeT psAp, ucciienoBaTesien?

YcraHOBNIEHO, YTO 30JI0TO . OTJIAraeTcs M3 pacTBOpPOB B JIOCTaTOYHO
Y3KOM [Mana3oHe TeMIEpaTyp M KHCJIOTHO-IUEJIOYHBIX YCJIOBHH, YTO H
TpefIoNpe/ieNfieT ero CBA3b C OrpaHMUEHHBIM YHCIIOM COOBIIECTB — MPOYK-
THBHBIX (30JI0TOHOCHBIX) MHHEPATbHBIX aCCOIMAIMIA.

A pa3 TaKk — 30JIOTHHKH MOTYT 0Ka3aThCs XOPOLIMMH IIPOBOJHHKAMH 110
PYIHBIM TeJIaM M pYAOHOCHBIM IUTOLIAMAM.

H.B. IlerpoBckas BpieNnseT WIsA 30JI0TOPYAHBIX MECTOPOXAEHHH JOC-
TaTOYHO OJHOTHIHBIE MEpPHOABI MHHEpao06Gpa30BaHMsA, OTBEYAIOLIME Ipen:.
CTaBJICHHAM O CTAAMHHOCTH PyOHOrO Mpolecca.

HccnenoBaremd MHOTMX KOHKPETHBIX MCCTOpO)KJIeHKH 30012 BbIfie-
JIAIT [Be WM GOJNblilee WHCIO NMPOAYKTHBHBIX Ha 30II0TO PYHHBIX CTajHii,
oTMeuasg I KaXJOH M3 HHX CMeHY MHMHEpaIbHBIX COOGLIECTB, CBHIETENDb-
CTBYIOIIYI0 O KHCIIOTHO-ILENIOYHOX 3BOJIIOIMH DYAOHOCHBIX PacTBOPOB H
TIepHOJUYHOCTH 3THX U3MEHEHHiA.

CoOTBeTCTBEHHO, CAMOPOMIHOE 30JIOTO MOJXET GBITh CBA33aHO C HECKOJb-
KAMH TNpPOJYKTHBHBIMH MMHEpAIbHBIMH COOGINECTBAMH, OTHOCAIMMHMCSH
K Pa3’HBIM WIX OJHOMH U TOH ke CTagHu.

WUsyyeHne MMHEpAIBHBIX COOGIIECTB CaMOPOAHOro 30JI0Ta IIOKAa3alo,
YTO OHO BBIFEISUIOCH B OCHOBHOM B 3aBepLIAIOLIME CTafUH PYAHOrO Ipo-
mecca, TO3/IHee, YeM KBapll, H JIMLIb B MAIOMTYGHHHBIX MeCTOPOXXIAEHHAX —
OJHOBpEMEHHO ¢ HMM. OfHako 4YacTh CaMOpPOJHOTO 30JI0Ta — B OfHHX
MECTOPOXJICHHAX HEe3HaUMTelIbHasA, B JpPYIHX, HANpOTHB, MOJaBJIAIOLIAL,
OTJIarajlach B PaHHIOD PyHAHYI0 CTafMi0 OOHOBPEMEHHO C IHPHTOM H apce-
HOTIUPHUTOM.

Hayuurscs pasimmuaTh 30710TO, CBA3aHHOE C pPas3HBIMM CTagUAMH pyA-
HOTO Npolecca, — 3HAUUT MOJNYUHTh B PYKH YyTKHil HHCTPYMEHT, TOMOTaio-
i pacum@poBHBATh IUAr 32 IIATOM HCTOPHI0 GOPMHPOBAHHA MECTOPOXK-
OeHUs.

Uro6bl BBISABMTb 3aKOHOMEpHbIE pa3NMYMA CAMOPOJHOTO 30JI0Ta,
OT/IaraBLUETOCA Ha Pa3sHBIX CTAJMAX pyAOOOpa3’oBaHUs, CIEHOBAIO MNpef-
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BapHTENbHO NOCMOTPETh, B KaKOH CTENeHH MEHAITCA ero OcoGeHHOCTH B
MHHepaNbHbIX COOGLIECTBAX ONHOM M TOM )K€ CTafuMM PYAHOro Ipouecca.
'Hapo 6bUTO 3HATh, HACKONBKO MOXOXM APYT Ha APYra 30JIOTHHKH OJJHOTO
MIOKOJIEeHHs1, a 3aTEM YXKe HCKAaTh MX OTIMYMA OT YAaCTHII, pOJHMBIIMXCA B npy-
roe Bpems.

Oka3zanock, 4TO 30JI0TO paHHeH pyOHOH CTafMH MPECTaBIIEHO B
OCHOBHOM HeBHIMMKAaMH M KapJIMKaMH — TOHKOIMCIEPCHBIMH, NbUICBHII-
HbIMM M BECbMa MEJIKMMH YaCTHL[AMHM, HOCHTEJIAMH KOTODHIX ABJIAIOTCA
B OCHOBHOM CYNb(HIBI pAHHMX IeHepalHii.

O panHem (Gonee craplileM) MOKOJIEHMM 30JIOTHHOK - MOXKHO 3aKIIio-
YMTb, YTO B IMOAABJIAIOLIEM GOJIBIUIMHCTBE CITy4YaeB Ha OOHOM M TOM Xe
MECTOPOXJICHHH OHH XapaKTepH3YIOTCA GIH3KHMH OCOGEHHOCTSMH CTpOe-
HU U cOCTaBa. MICKIIIOUEHHA COCTaBIIAIT MECTOPOXIAEHHSA, Iie B paHHION
PYOHYI0 CTafMI0 OTJIarajgoch HECKOJbKO paauonpemem{mx MHHe paJTbHBIX
€O00111eCTB, HeCYLMX 30JIOTHHKH.

Tof106HO ceMbe, Ie AeTH PaxTHYAIOTCA He TONBKO 1O BO3PAcTy, H 30710
THHKH O[IHOTO NOKOJICHHS MMEIOT NMPHCYIUHe MM YepThl, COXPaHsAsA, OFHAKO,
HeuTo OblIee — ceMeifHOe CXONCTBO.

CamopopHOe 30710TO, OTJIaraBlieecsi B IO3[HME pyOHbIe CTafHH, OT-

JIMYaEeTCA MeHBLIMM IOCTOSHCTBOM IPU3HAKOB.
"~ Ectb MecTopoxueHus, rae B INpefeNiax OQHOM CTafgu¥ — IOKOJIEHHA
MHpHO YXXMBAIOTCSI C KapJIMKaMH M 30JIOTHHKAMM CpefHero pocTa HeBH-
DMMKH ¥ ruraHtsl. OmH3KO Mpeo6NafaT MeCTOpOXIEHHA, B KOTOPbIX
npedensl KoieOaHMit KPYNMHOCTH 30JIOTHH ropasgo MeHsie. Cpemu riy-
GMHHBIX OGpa3OBaHMi M3BECTHBI PYAbl C NPEeMMYLIECTBEHHBIM pa3BHTHEM
30JIOTHH CpefHeil KPYNHOCTH WJIM INbUIEBHOHOrO M MEJIKOTO 30JI0Ta Ha
MO30HUX CTagMAX PYAHOrO Npolecca; HANpOTHB, B GOJIBILIOM YHMCIIe Majo-
IITyOHHHBIX MECTOpPOXXAEHMA B NO3OHUX COOGIIECTBaX 30JIOTHHKH KpYIiHee
1 MM BcTpevaroTcs peaKo.

PazmMepbl 30JI0THHOK OJHOTO MOKOJIEHHsA cyl.uecme}mo 3aBHCAT OT
TOrO, NIpeTepIelin OHM MeTaMOpPGhHU3M HIIH HeT.

B HeMeTaMOpdH30BaHHBIX pyHax paclpefesieHHe YacTOT BCTpeyaemoc-
TH 30JIOTHHOK pa3JIMYHOH KPYMHOCTH, NpPHHAJIEXKAIMX K OJHOMY IOKO-
JICHHI0, MOXKHO TpEe[ICTaBMTh B BHAE KpUBOH C ONHMM NHKOM” — MAaKCH-
MyMoM. JlononHuTeNbHble MaKCHMYMbl TOSABJIAIOTCA, €CIH PacCMaTpUBATh
COBMECIHO 30JIOTHHKH OJHOTO NMOKOJICHHS, B3fThble KaK M3 HEM3MEHEHHbIX,
TaK H U3 Npeo6pa3oBaHHLIX Py,
~ CaMopopiHOe 307I0TO, OT/IaraBlieecsi B COCTaBE MMHEPAIBHBIX aCCOLMa-
IMH ONHOH CcTaguuM pyOHOro mpolecca, OGBIYHO OGNagaeT ONMHAKOBBIM
KOMIUIekcoM ¢opMm. Cpemy HMX pasnuyaloTcs NpeoGnaparolye M COMyTCT-
BYIOIIIHE UM.

Bonee OmHO3HAaYHBIMM INPH3HAKAMH OTJIOXKEHHMA CaMOPOIHOrO 30JI0Ta
B TeuyeHHe ONHOM M TOM >Xe CTaguM pYIHOrO Ipolecca CITy>kaT 0COGeHHOCTH
COCTaBa M CTPOEHH A 30JI0THHOK. ‘

Ha MecropoxpeHuM mis 30JI0THHOK, OTHOCALIMXCA K OFHOMY IOKO-
JIEHHIO, THIIMYHO HOpMAbHOE pachpefielieHHe COMep)KaHMiH B HUX cepebpa,
a TaKxe pAfa [ApYTHX INpHMeceif, IJIaBHBIM O6Gpa3oM CBHHIA, CypbMBI,
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BHCMYTa, jele3a. JTO 3HAUMT, YTO Ha AMarpaMme, Ifie IO BePTHKAIbHOH
OCH OTJIOXEHBI YaCTOThI BCTPEYaEMOCTH OMNpeJieNIeHHbIX COMCPXKAHWH, a Mo
TOpM3OHTAJIbHOH —COfepXKaHUsA MpHMecel, pacnpeneneHye NMpUMET BHJ, I0C-
TaTOYHO CHMMETPHUHON KPHBOH C ONHMM MaKCHMyMOM. MckimoueHHs H3
9TOH 3aKOHOMEpHOCTH HAOiI0JaITCA [OCTaTOYHO pEeOKO, HECKOJIBKO BO3-
pacras B uMClIe OT Ty GHHHBIX K MaJIOrlyGHHHBIM MECTOPOXICHUAM.

Pacnipeniesienne copmep)xkaHWit MeIM, NMO-BHOMMOMY, BCIIE/ICTBHE TOTO,
4yr0 ¢opMa ee BXOXHEHHA B CAMODOJHOE 30JI0TO MOXET GBITh ABOMCTBEH-
HOH — B BUJle M30MOP(HOH NMPUMECH B KPHCTAUIHYECKOH CTPYKTYpe H JHC-
TNepCHEIX BKJIIOYEHHH COGCTBEHHBIX MMHEDAJIOB ME[IH, HEPEIKO OKa3bIBAETCA
¢ IByMs MaKCHMYMAaMH [ia’ke B 30JIOTHHKAX OHOTO IIOKOJIEHH .

Cpemue comepXaHMsi MalbIX MNpHMeced B 30710Te OAHOrO IMOKOJe-
HHMA, TaK ke KaK M cepeOpa, 4acTO He MMEIOT 3HAUMMBIX Pa3JIMUMH, ONHAKO
3TO HOCHT XapaKTep YeTKO BbIpaXKeHHON TEHIEHIMH, HO He 3aKOHOMEpPHOCTH.
Uro kacaercsi KOHIEHTpaIMit cepeGpa, TO 3aKOHOMEPHOCTh CYLIECTBYET, HO
ee HapyllalT TaKHe SABJICHMA KaK MeTamMopdH3M, MecCTHble HM3MEHEeHHs
YCIIOBHil py006pa30BaHuA H T.11.

WUmeercsas TeHOEGHIMA paBeHCTBAa COMEPXAHMH 3JIeMEHTOB-TIpuMeceit
B 30JIOTHHKAX OTHOTO NMOKOJIEHHS.

HauGonpumM nOCTOSHCTBOM XapaKTepUM3YHTCHA COAepXaHMs cepebpa
M npoGa 30J10Ta B MECTOPOXXACHUAX GOJIBILMX IITyGHH.

HexoTtopble BapHauuM COCTaBa M BHYTPEHHETO CTPOEHMA 30JIOTHHOK-
POBECHHL] HAGMIONAIOTCSA ONATH-TAKH B MecTaxX NMpOsBJICHUs BHYTpPH- H MOCIIe-
PYIHBIX MpeoGpa3oBaHui. . ‘

Ecim nopoGHble M3MeHeHHs INPOMCXOOAT B KOHTAKTOBOM OpeoJie
KPYNHOrO MarMaruyecKoro Tejia, NpoGa 30510Ta BCero MOKOJIEHHS INOBBI-
maerca. Eciu ke nporpeB MecTHbIH, Hanpumep, B 30He NpPOHMKHOBEHHA
HOBBIX MOpDUMH TOPAYMX IITyGHHHBIX PacTBOpOB, H3MeHEHHs NpoGbl GoNb-
L€ YacTbl0 NpOSABIAIOTCA HEPe3KO M 3aXBaThIBAIT TOJNBKO OT/EJBHbIE
30JIOTHHBI WJIM BCe 30JI0TO,.HO B OTPaHMYEHHBIX yyacTKax. CpemHas mpo6a
B TaKOM (Cllyyae OTJIMYAeTCA OT cpeAHeidl NMpoGbl HEM3MEHEHHOro 30JI0Ta
IUIA MECTOPOKIEHHA B 1IEJIOM. ‘

B ycnoBusAx cpemHMX INIyGHH BapHalluM COCTaBa 30JIOTHHOK OJHOIO
MOKOJIEHUsI B MeCTaX MeTaMmop(duuecKuX NpeoOpa3oBaHMi GhIBAOT 3aMerT-
Hee. _

B MeCTOpOXIEHUAX MAaIbIX IIYyOGHH 30JI0TO MO3AHMX MOKONEHHH TaK
’e, KaK IpaBWIoO, He OYeHp M3MeHuBO. OHAKO OTKIJIOHEHMA OT CTaHHap-
Ta, CBOHCTBEHHOTO NMOKOJIEHHI0, HAGITI0IAI0TCA vaLle.

XapakTepHplit npumep. Bumumele 30JIOTHHKHM B MaOriyGHHHOM
MECTOPOXXIEHMH CBf3aHbl C OBYMSA NPOAYKTHBHBIMH cTagusamMH. B nepBoii
OHM OTJIAraIUChb B COCTaBe 30JI0TO-XAIbKOMHPUT-BIIEKIIOPYAHOH, BO BTO-
poii — 3050TO-ChaNepUT-TeJUTypUOHOX MHHepaIbHOH accommauuu. IIpoGa
30JIOTHHOK TepBOro MokoieHus B cpemHem 850 (pa3max koneGammit 750—
910), a Broporo — 710 (500—750). Cpemiss npo6a 30110Ta, HCNBITABILETO
B Pa3sHO CTeNleHH INpOSIBJIEHHbIE TMAPOTEPMAVIbHBIE M KOHTaKTOBble MeTa-
Mop¢HyeckHe MNpeobGpa3oBaHUA, COCTaBJIAET cOOTBETCTBEHHO 900 u 750
NpH MaKCHMaNbHBIX 3HaueHusax 940 u 800.
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OTk/IOHEHHA OT CpemHMX 3HAUYEHWH COMlepXAHWH pAfa 3JIeMEeHTOB-
npHMecell — MeOH, CYpbMbI, MBOLBAKA M OPYTHX — TaKXXe OTMeYeHbl B
HHTEHCHBHO MeTaMOp(H30BaHHOM 30JI0Te.

BHyTpeHHSAS CTpYKTypa 30JIOTHHOK OJHOTO NOKOJIEHHS B COOGLLeCT-
BaX NMO3OHMX PYAHBIX CTafMA XapaKTepH3yeTcs OIMHAKOBBIMH OCOGEHHOC-
TAMH. JTO NMOATBEpXOEHO HaONIoeHMAMM Aaxe Haj HaubGoyee HEOOHOPO.-
HbIMM 10 CTPOEHHIO BBIOEIIEHUAMH CaMODOJHOTO 30J10Ta  MAaJOrIyGHH-
HBIX MeCTOPOXKIEHHIA.

. Eme Goslee OMHOTHIHBI CTPYKTYPhI 30JI0THHOK OJHOTO NOKOJIEHHS B IITy-
GMHHBIX U CPEIHErilyGHHHBIX MeCTOPOXICHHAX.

Cxonbko-HMGYfb 3aMeTHble pasNIMUMA CTPYKTYphl. BbIIejIeHH#t 30-
JI0OTa OHOH reHepalMM BCTPEYA/MCh, KOIZAa MOXHO GbUIO IPHATH K 3aK-
JIIoYeHHI0 06 H3MeHeHMM YCIIOBHH OTJIOKEHHSA MMHEpaJIOB WIH O IOCIIe-
KPHCTAIUIH3aLHOHHBIX MTpeo 6pa30BaHMUAX.

Takum 0Gpa3oM, I 30JIOTHHOK O[HOTO IIOKOJIEHHS, paHHEro HIH
MO3/IHEr0, CMOTPA MO BpeMeHH ero (OpMHUpOBAHMSA B pYMaX, THIMYHBEI OIH-
HakoBas cpedHsAs Npo6a, ee HOpMaJIbHOEe paclpenelieHHe; ONHOMOJAJIBHOE
(c omHMM MakcCHMMyMOM) paclpefielieHue OpyrMX NMpHMecedl M 4Yacro — pa-
BEHCTBO HX CPe[HHX COAepXKaHWil, HOEHTHYHbIe WIH BeCbMa GITM3KHE BHYT-
PeHHME CTPYKTY phl.

OpHako caMOpOHOe 30JI0TO, OTJIaraBlieecsi B COCTaBe MHHepasb-
HbIX accOUMalMil OJHOM CTagMM pYOHOro Npolecca, XapaKTepH3yeTcs H
HEKOTOpO# M3MeHUMBOCTbI0. Bapuammm ocoGeHHOCTe#l 30I0THHOK OGYCIIOB-
JieHbl BHYTpPH- M TNOCNIEpYOHBIMH M3MEHEHHMAMH,; HEOTHOKpPAaTHBIM OTJIOXe-
HHEM 30JI0Ta Ha NPOTKEHMH OJHOM CTagHHM, MECTHHIMHM H3MEHEHHsIMH YC-
JIOBMit pynooGpa3oBaHus.

OcoGeHHOCTH CaMOpOJHOrO 30JI0Ta, CBA3AHHOIO C Pa3HbIMM CTafIMsA-
MM PYOHOTO NpoLecca, 06bACHAIOTCA HEONUHAKOBBLIMM YCIIOBHAMM KPHCTAI-
JIM3a1MH H N0 CTIe Iy IIHMH TIpeo6pa3oBaHHAMH.

WU3BecTHble Mpexcae NMpU3HAKH Pa3sHOBPEMEHHOrO OOpa3OBaHHA CaMoO-
popHOro 3o5ora GeUmM HeMHorouMcleHHbiMM. IIpemmonaramoce, wro mis
paHHe py[mHON CTaguy Bcerga TUMMYHO paBHOMEpHOe pacrpefiesieHHe 30J10-
1a B cynbdpupax. OmHako A.M. I'aBpwioB moxasai, 40 0Gpa3oBaHHOE OHO-
BPEMEHHO C PaHHUMM ITHPUTOM H apCEHONMPUTOM CyGMHMKPOCKONHYECKOe
30JI0TO COCpelOTOYEHO B LEHTPAIbHBIX YACTAX KPHCTAUIOB CYyJb(UIOB.
ConepskaHus 30710Ta 3aKOHOMEDHO TOHMXAITCA K Nepudepuu  KpHCTaN-
JIOB B pe3yibTate GBHICTPOrO MafileHUs KOHIEHTPAalMH 30JI0Ta B pacrBopax
'BO BpeMs KpHcTa/utM3aimu cynbsdunoB. Takke HepaBHOMEpHA 30JI0TOHOC-
HOCTb CyNb(HIQB M B LieJIOM Ha MECTOpPOXIEHUAX — OHa yGbIBaeT IO Mepe
yOAlneHHs OT TaK Ha3bIBaeMbIX pYMOKOHTPOJMPYIOLIMX TIeOJIOTHYECKHX
CTPYKTYp — 30H CMATHA, Pa3liOMOB H T.IL., C KOTOPbIMH CBA3aHO OpyJeHe-
Hue.

. Takmue npusHakm, Kkak yKpylHeHHe PaHHErO 30JI0Ta IpH BBbIAENIEHHH
B TeX Xe yWacTKax Goyiee MO3dHeil 30J10TO# MMHepanM3alyH, obGpacTaHue
MO3HHM 30JI0TOM KBaplieBO-30JI0ThIX arperaroB paHHedl pYIHOH CTafHH,
HaOTI0J]al0TCA JaieKo He BCEeryaa.
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B yeM e NpOABNIAIOTCA Pa3JIMUMA 30JI0T2 pa3HbIX MOKOIEHHIH?

s BUOMMBIX 30JIOTHHOK pa3HOrO BO3pacra OOBbIYHBI ONpefesieHHbIE
Tpefienbl KONe6GaHUit KpynHOCTH. Tak, Wi OQHOrO MATOTTyGHHHOTO MeCTO-
POXKIeHMA pa3Mephl 30JI0THHOK paHHe# craguu H3MeHsiorca ot 0,001 mo
0,05 mm, a nospuet — or 0,04 mo 0,3 mm. Ha npyrom mecropoxxneHu# 30510-
THHBI IIEpPBOTO MOKOJIeHHsA HMetoT pasmepsl 0,03—2,5 MM, BToporo — 0,01 —
0,2, penxo mo 1 mm. Ho 6piBaroT cityyan, Korfa nmpepens! KojeGauuit Kpyn-
HOCTH OJIMHaKOBbI. Pazninunsa 3axiioyaloTcs B paclpefesIeHHH YacTOT BCTpe-
YaeMOCTH 30JIOTHHOK OIIpedeJIEHHbIX pa3MepoB: HalpHMep, WisA INepBOro
MOKOJIEHHsT HaMGONblIee YHCIO yacTHl (MK Ha KPHBOM paclpefieleHHs)
nonapaer Ha 0,06 MM, a 1 BTOporo nokojieHus — Ha 0,12 mm.

30/I0THHKH, OTIaraBLIMECA Ha Pa3HBIX CTAMAX PYAHOro Impouecca, OTIH-
YaloTCA TaKXe IO cBoe MOpGOIIOrHH — HHOINA CYILIECTBEHHO, a IOpOH
Pa3NUYMsA COCTOAT JIMILD B NpeoGIaJaHHH TeX WIH HHBIX GOpM.

YBHpeB OfiHY 30JIOTHHKY, MBI He peLIMMCA Ha OCHOBaHHH TOJIBKO pa3me-
poB M (GOpPMBbI OTHECTH ee K OIpeneNIeHHOMY NMOKOJEeHHIW. A 0COGEHHOCTH
KPYIIHOCTH H MOp(OJIOTHH HeGONBILIOrO CKOIUIEHHA 30JIOTHH YXX€ MOTYT
CIIY>XXMTb XOTHl HE OJHO3HAYHBIM, HO NOTIONTHHUTENBHBIM NIPH3HAKOM IIpH H3y-
YEHHH CTaIMAHOCTH O6Gpa30BaHHA MHHEDAIOB.

Bonee sBHple pa3nuuMsA OGHapYKHWBAeT COCTaB 30JIOTHHOK. AKaJeMHK
A.E. ®epcman oTMeuan TeHOEHLMIO OUMILIEHHS 30JI0Ta OT IpUMeceil o Mepe
nepexofia OT paHHHUX reHepauMit K mo3pHUM. BrociemcTrBuM 310T BBIBOA, MOAT-
Bepmwics mjia pAfA MECTOpOkaeHHH. OIHAKO YCTaHOBJIEHBI CIyyaH U o6par-
HOH 3aKOHOMEpPHOCTH. MI3BecTHO Takike, YTO H3MeHeHHe NpoGbl BO BpeMeHH
MIPOMCXOOMT AATIEKO He Bcerja. ,

B MecTopoxieHusAX ¢ HEBLICOKHMHU (He Goltee 5 %) comepaHUAMH CyIlb-
¢upoB npo6a 30510Ta OGBIYHO MOHHXKAETCA B 30JIOTMHKAX TO3/IHETO NMOKOJIe-
HHA WIH H3MEHAETC He3aKOHOMEpPHO B 3aBHCHMOCTH OT COCTaBa MHMHepalb-
HbIX cOOGILECTB, C KOTOPHIMH 30JI0TO CBA3aHO.

Bo3pacranue mpoGhbI 30J10Ta OT paHHHX €ro reHepauuif K MO3OHHM OTMe-
4ajloCh MpPeUMYLIECTBEHHO B MECTOPOXHEHMAX C NMOBBILIEHHBIMH COJEpXa-
HUAMH CyNbOHMIOB, KOHUEHTPHPYIOLIMX cepeGpo, H B MECTOPOXKACHHUAX
C pa3BUTHEM MO3[HUX, COAEPXNALUMX TEJUTypHABI, PONYKTUBHBIX MHHEpAIb-
HBIX cOO6IIECTB.

B Mecropoxnenusx, roe GOpMHpOBaHHEe OpYZEHEHHs NPOTEKaIo B [IBa
PaVMUYHBIX 3Tala, 30JIOTHHKH, CBA3aHHbIE C MOCJIEHUM H3 HHUX, OGBIYHO HMe-
10T- Gosee HM3KYI0 NMpoGy. 910 OGBACHAETCA TeM, YTO BO BCEX M3YUEHHBIX
0 CHX NMOp clyyasXx OpyAECHEHHe BTOPOTO 3Tama ¢GOpMHMPOBATIOCH B MeEHee
[IYOMHHBIX YCIoBHAX. OOHAaKo He HCKIII0YeHa BO3MOJXKHOCTb 0Opa3oBaHHA
BBICOKOCEpEOpHCTOro 30/10Ta ¥ B DIYGHHHBIX YCJIOBHAX, €CJIM KOJIHYECTBO
cepebpa B pyIOHOCHBIX pacTBOpax GyneT AOCTATOYHO GOJIBILMM.

ConocraBienne NMpoGbl CAMOPOJHOTO 30710Ta, CBA3AHHOTO C MHHEpAb-
HbIMH COOOLIECTBAMH pa3HBIX CTafHil PyOHOro mpouecca, MOKasajo, YTo,
B KaKoM Obl HamlpaBlIeHHH HM W3MeHsulach Npo6a, CpefiHHe ee 3HAUEHH,
KaK IpaBWIO, KMEIOT CTATHCTHYECKH 3HAYHMbIe Pa3THYHS.

Pacnipenienenme cepeGpa B 30JI0THHKAX, OTHOCALIKXCA K JBYM WiH Gomee
CTafMsIM PYAHOTO IpPOIeCca, He COOTBETCTBYET HOPMAIIBHOH MOMEIH.
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Kommiekc - cogepxaHHe MajipIx 3JIEMEHTOB-IIpUMECEH B 30JI0TE pas-
JIMYHBIX CTagMil pYOOOTIIOKEHHsA B MECTOPOXXACHMAX OONBLUIMX H CpeIHHX
IyGHH B HEKOTODBIX CIIyuyasX CYLIECTBEHHO He pa3IHyaiorcA. IT0 0COGEH-
HO XapaKTepHO I MECTOPOKAECHHH, B KOTOPBIX MHHEPAIbHbIH COCTaB B
TeyeHMe BCEro Ipoliecca pyAOOOpa3oBaHMsA OCTABAICA OAMHAKOBBIM IIH
Gmu3kuM. U3BecTHbI OGLIMPHBIE 30JI0TOHOCHBbIE IIPOBHHIUMH C OYEHb OIHOOG-
pas3HoOii MMHepanusauMeil. OMMH 3Tan pynoo6Gpa3oBaHMs OT JPYroro Ipak-
THYECKM HE OTIMYaeTcs IO BElllECTBEHHOMY COCTaBY 30JIOTOPYAHBIX Mec-
TOPOXKJEHM, a [PYTHX pyd Ha 3THX TeppHTOpHAX HeT. EcrecrBeHHo, uro
"M NIEMEHTBI-IPHMECH B 30JIOTMHKAX Pa3HbIX TalloB, 3 TeM Gornee oTmenb-
HBIX CTaJMit OJTHOTO 3Tana, He paTHYaI0TCA.

B npyrux paifoHax B rIy6MHHBIX MECTOPOXIEHHSAX, [l PaxIHYMA IpH-
Meceif B pa3HOBO3pAaCTHOM 30JIOTE CYILECTBYRT, OHM OGBIMHO 33aKIIIOYAIOT-
csl B NOAABJICHHH B NO3[IHEM 30JI0TE 3JIEMEHTOB, XapaKTEPHbIX I MPOCTHIX
H CIOXHBIX CynbpuIOB (cynbdoconeit), pexe — TeIUIypHIOB — LMHKA,
CYPbMBI, TEJUTYPA, ¥ B NIOBBIIIEHHBIX CONEPKAHUAX CBHHIIA.

Hanpotus, B cpegHe- H ManoriyGHHHBIX MECTOPOXOECHHAX 30JIOTHHKH
Pa3MYHBIX CTaJMi 3aMETHO OTIMYAITCA IO COCTaBy INpHMecCed H HX CO-
AEPXXaHUAM: HATHYMIO WIH OTCYTCTBHIO PTYTH, MBIIIbAKA, MApraHia, IHUH-
Ka, CpeIHHM COMIepXKaHUAM ITHX 3JIEMEHTOB, CBHHIIA, CYPbMBI.

TaM, roe GpopMHpOBaHHe OpyHeHEHHA GbUIO MHOTOCTaIMHHBIM, pacrpe-
OelleHHe COAEpXaHHH HEKOTOPBIX . MEMEHTOB, BXOOAIIMX B 30JI0THHKH, B
BHJIe TOHKMX MHHEpAIBHBIX NMpHMeceil (CBMHel, BUCMYT M [ip.), He NOIYH-
HAETCA HOPMaJIbHOMY H JIOTHODMA&IBHOMY 3aKOHaM, TaK KaK IIPOMCXOIMT
MCKYCCTBEHHOEe OGbe[MHEHHe DAa3NUYHbIX pacnpefieneHuii. Kpusas pacripe-
TeJIEHUs COMIeP>KaHMi TOJTYYaeTCsA C HECKOJIBKHMH MakK CHMYMaMH.

Eme Gonee OTYETNIMBO 3Ta TEHMEGHUMA NMPOCIEXUBAETCA NPH ABYXJTall-
HOM (POpPMHPOBAHUH 30JIOTOTO OPYAEHEHHUH.

CnenoBaresbHO, OCOGEHHOCTH COCTaBa NpHMece B CAaMOPOJHOM 30JI0-
Te HEpENIKO MOTYT CIYXMTh MOKA3ATENAMH €r0 MHOTOKDATHOTO OTJIOKEHHUs
B pynax. Ho B uenom 3T npH3HaKH HeCyT MeHbLie cnenemm yeM pacripe-
AeNeHue copiepxkanuit cepeGpa.

" CTpykTypa BBIOENICHMIl CAMOpOMIHOrO 30JI0TAa, OT/IAaraBILEroCA Ha pas-
HBIX CTafMAX PYAHOIO Ipolecca, KaKk NpaBWIO, XOpOLIO Pa3NUyaeTcsa Mo
pAfY NPU3HAKOB — 3¢PHUCTOCTH, 30HATLHOCTH, NPOSBIIEHUAM NOCIEK PHCTaN-
JIM3aHOHHBIX Mpeo6pa30BaHHH.

OcoBeHHO ueTKO cBOeOoGpa3ne BHYTPEHHMX CTPYKTYp M B3aHMOOTHOILE-
HHMs BBIIEJICHUH Pa3HOBO3PACTHbIX 30JIOTHHOK YCTaHABIIMBATCA B MeECTO-
POXMEHUAX, TMie pa3Hble NOKOJIEHHs 06pa3yloT KaK CaMOCTOATENIbHBIE pYH-
Hble TeJla, TaK W pY/ibl, CIOKEHHbIE COOGLIECTBAMH MHHEPAJIOB HECKONIBKHX
CTajii.

Ha uenom pspme MecropoxxneHHit mo3gHee 30JI0TO HepemKo Hapac'raer
Ha paHHME 30JIOTHHKH, 06pa3ys CIUIOIIHbIE WIH INpepbIBUCTHIE 30HBL Ilpu
3TOM GoJNee paHHHE HM3KONpPOGHBIE BBINENICHHA B MAIOTIyGHHHBIX MeCTO-
POXIIEHHUAX. MMEIOT HETHIIMYHbIE IS HHX HE30HAIbHbIE WIM NpPEPHIBHCTO
30HAJIbHBIE CTPYKTYDPBI H HEOJHOPOJHOE CTpoeHHe. B HMX oTMeueHbI 060c06-
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Puc. 35. Beigenenue mo3pHero Gollee HU3KOMPOGHOro 30HANBLHOTO 30J10Ta (TeMHO-Cepoe)
0o 30HaM poCTa paHHero 3oinora (Genoe), COXpaHHBIUMMCHA B BHAe (pparmenToB (ce-
poe). IlommpoBaHHBI# cpe3, NMPOTPaBJIEHHBI PacTBOPOM XPOMOBOrO aHIHPHAA B
coysHOM Kucnore. YBen. 130

N

JIeHHs npyroro cocraBa, OGBIYHO BeChMa BBICOKONpPOGHbIC B BHJIE nelmpn-
TOB, OKPYITIBIX H HENMpPaBWIbHBIX YaCTHIL.

- Illupoxo pacnmpocrpaHeHo: oOIepesxamollee pacTBOpeHHe Gonee paHHEro
307I0Ta 1O ero OC/aGleHHbIM yYyacTKaM — CpPaHUIAM 30H pPOCTa, MeXX3epHO-
BbIM [paHHULAM, — C MOCHEMYUIHM OTIOXKEHHEM MO3AHETO 30/10Ta B o6pa-
30BaBLMXCA NoJocTAx (pHc. 35).

Ipyroit BUJ B3aHMOOTHOLIEHHI 30JIOTHHOK pPa3HbIX NMOKOJIEHWHA — BbI-
JielieHHe TMO3[JHEro 30JI0Ta MO MEeX3ePHOBBIM NMPOMEXYTKaM B HE3HHTEIpH-
POBaHHBIX arperatax panHero (cM. puc. 25). B Hem BHONb rpaHMI ¢ Mo3p-
HMM 30JI0TOM HepedKo 0Opa3yercsi y3Kas 30Ha IIPOMEXYTOYHOTO COCTaBa
C pacIUTBIBYaTOH BHYTpEHHell H pe3KOil Hapy>XHOH rpaHMIiaMH. ITO MO>HO
o6bacHuTh mMbdY3HOHHBIM NPOHHKHOBEHHeM cepebpa M3 Gonee cepebpuc-
TOTO IO3/IHETO 30JI0Ta B PaHHee.

HHorma Mex3epHOBBIE IPOMEXYTKH JE3WHTErPHPOBAHHBIX 30JIOTHH
He LETHKOM 3alOJIHAITCA GOJiee NMO3/IHHM 30JI0TOM: B HHX pPacllONiaralorcs
TOJIBKO OTHENIbHbIE 3epHa Pa3HON KOH(UIypauuy.

'~ Wrak, MHOrOYMCIIeHHble NpPH3HAKH TO3BOJIAIT OTHECTH 30JIOTHHKH K
ONTHOMY WIH pa3sHbIM NOKOJEHMAM. JTH NMpU3HAKH GbUIM GBI COBCEM TOY-
HbIMH, €ClM Gbl HA OTJENbHBIX YYaCTKaX He BMEIUMBAIMCh HEOXHIAHHBIE
ABIICHUA — MECTHBIE M3MEHEHMs YCIOBUi OGpa3oBaHHA MHHEpalIoOB, MeTa-
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mMopdH3M... OHH HECKOJIBKO YCIOXHAKT pacum@poBKy (KOAa,. 3alHcaH-
HOTO B 30JI0TMHKAaX, HO, KaK MbI NOTOM y6emuMmcs, He MOrYyT NOMeIUaTh
€ro IPOYTEHHIO.

HA IIEPECEYEHMY JIOPOT

IlpencraBpTe ceGe, YTO TeoNOTH TOJIBKO HAYMHAIOT INPUCTAILHO M3YYaTh
TEpPPUTOPHUIO, TA€ MO CaMbIM OGIUMM NPEACTaBIIEHHAM MOKET GbITh pa3BH-
TO 30JI0TO€ OpYHEHEHHE.

B pacrnopsikeHMM COBpPEMEHHO# TIeOJIOTHH LEeJIBbIi apceHan TIOMCKOBBIX
cpenctB. Tyr reoxummyeckHe MeTOAbI, OKOHTYpHBAWILMe IUIOLAH C IIO-
BBOLIEHHBIMM COHEPXKAHHAMHM 30J10Ta, M TreO(H3HYECKHE, BBIABIANOLINE
[1y6UHHBIE CTPYKTYpbl, GJIaronpHaTHbIe jIf BO3HMKHOBEHHS MECTOPOX-
OeHWii, U [aXke CelHaJipHble XXWIONCKaTelnH. BypoBUKH pa3bypAT TOMIIM
B YYaCTKax IpeArojiaraeMoOro HaXO>XXJAEHHsA PYIHBIX TeNl M JOCTaHyT C Iiy-
6GHHBI KEpH — CTOJIGHKH NOPOA M pYA.

Ho Teppuropuy OrpomMHele; Henb3s GPOCHTb HA HHX apMHMI0 HayKH M
TeXHHUKH ¥ >’IipouechiBaTh’ Bce MoApsAn; 6ecCMBbICIEHHO GYpPHTb CKBAXKHHBI
Hao6yMm. KoHeuyHO, reoysloru BiafenT pAfAOM METOOB, NO3BOJIAILMX Ha-
METHTb YYaCTKH 1A NMOHCKOB. HO Hemwioxo mociylars, 4TO0 CKaXyT 30J10-
THHKH.

BoT B nUIMXax BCTPEYAalOTCA JIKIUb Pa3pO3HEHHbIE 30JIOTHHKM, MIOCTa-
TOYHO ojHoTHNHble. M BOpYr, HA OOHOM YyyacTKe NOSBJIAETCA €lUE OJIHA
HX pa3HOBHAHOCTb C COBCEM APYTMM KOMIUIEKCOM OcoGeHHocTei. Pa3me-
pbl, Mopdonorus, npoba, aneMeHTbI-IPHMECH, BHYTPEHHEE CTPOEHHE — BCe
uHoe. OGe pa3sHOBHUAHOCTH NO CBOMM IpPHU3HAKaM [OJIXKHBI OBITH OTHECEHBI
K 00pa3oBaHMAM 30HBI cpegHHX riny6uH. I'eomornyeckas o6craHOBKa MOAT-
BepXIaeT TaKyl BO3MOXHOCTb. Y BOT mpoBepka MOKa3bIBaeT, YTO eCIH
COCTaBHMTh BBIGOPOYHYI0 COBOKYIHOCTb IO pe3yJIbTaTaM AHAIH30B 06eHx
Pa3’HOBHIHOCTEH, TO paclpefieJieHHe cofiepxaHuii npumecH cepeGpa He Gy-
JeT COOTBETCTBOBaTb HOPMAJIBHOMY 3aKOHYy;. COJiepXaHUA cepeGpa U npoGa
30JIOTHHOK Ka)KTOM Pa3HOBHAHOCTH CYLUECTBEHHO Pa3lIMYHbI.

[lepsoe npemmonoxxeHue — 3[eCh CKPECTHWIMCh HOPOTH 30JIOTHHOK,
POMMBILUMXCA B pa3’HOe BPEMS WIH B MECTOPOXKIEHHAX Pa3HbIX MHHEPAJIb-
HpIX THNOB. Ilockonbky riyGuHa MX 06pa3oBaHMA OOMHAKOBA, Cpasy TpyA-
HO OTBETHTb — BCTPETWJIHCh JIH pa3Hble NOKOJIEHHS OOJHOTO pofia M OMHOM
cempH (OfHOH pymHO# (OpMalMH, OHOr0 MHMHEPATBHOTO THNA) WIH, IOJb-
3yACh OAHMMH H TEMH k€ IyTAMH, IPOHUKIIK H OTIIOXMIH 30JI0TO PYHOHOC-
Hble pacTBOpBI*— POMIOHAYAIILHHKH Pa3sHOTHITHBIX MECTOpOsKeHUit. Bo3moxk-
Hbl 062 Cllyyas, M’ CTENEeHb POACTBA M BO3DACTHbIE PaslIMYMs MOXHO Gyner
BbUICHUTh To3fHee. Iloka BakHO OfHO — COBMECTHOE HAXOXXIOEHHE HOBYX
TIOKOJIEHHH 30JI0THHOK. ‘

IIpu “’Be3eHun™, a OHO NMPUXOAMUT K HCCIEMIOBATENI0 BMECTE C TepreHHeM
H HapallMBaHMEM KOJIMYECTBAa HaGiofeHMi, 00SA3aTeNbHO YHNAETCA YCTaHO-
BHTb IIOC/I€JOBATEIIBHOCTh HAPAaCTAHHA OIHOW reHepaLMH 30JI0Ta Ha JpPYrylo
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U yGemuThCs, YTO MEpPBOHAYAJIbHOE 3aKIJIloyeHHe ObUIO BEpHBIM: OGHapyxe-
HO MECTO BCTpeuM pa3HOBPEMEHHO BbIAEJIABLIErOCs 30JI0Ta.

A BOT KakKyi0 [ONI0 BHECET B OGLIYI0 KONWIKY paHHee H KaKylo IO3[:
Hee 30JI0TO ~ pelllaTh CIEAyeT II0 COOTHOLIEHHI0 MacChl TOro M ApYroro.

OGBMHO OHO M3 NMOKOJIEHHH 30JIOTHHOK COCTaBJIfieT B MECTOPOXKIACHHH
OCHOBHYI0O MacCy LIEHHOTO KOMIIOHEHTa, a BTOPOe — ,,30J10TO# (oH”’ WwiH Mec-
THhle ckolehMa. Ho mpyr Ge3 ppyra oGoiTHCh OHHM He MOrYT. ,,30I0TOMH
(oH” M ckomIeHNsa N0GaBNAT 30JI0TO B NMPHUPOJHYI0 KJIAAOBYI0 H yKas3bl-
BalOT HAa YYaCTKH, Ilé CKpPEeCTWIHCh HOPOrH MPONYKTHBHBIX aCCOLMAIMIA.
Crano 6bITh, 3T0 MeCTa pas’rpy3KH 30JI0TOPYIHBIX pacmopon ‘Gy1aronpusrT:
Hbl€e U1 OTJIOKEHUSA CAMOPOJHOTO 30JI0Ta.

OCOGHAKOM YacTo CIOAT MAaJIOTNIyGHHHble MecTOpoXxAeHUA. CloxHas
cneuuduyeckas 06CTaHOBKA HX O6Gpa30BaHMA HepeOKo NPHUBOOMT K TOMY,
YTO He OfTHO, 2. [{BA-TPH NOKOJICHHs 30JIOTHHOK HIpaioT MOYTH paBHbIE PONIH
B CO3JAHHH MECTOpPOXIeHHs. 3HAUMTENbHBIA BKJIa[, MOTYT BHECTH M Ipolec-
Cbl pereHepalMi, OCTaBJISAA Ha HMXXHMX TOPHM30HTax MeCTOPOXXACHHH oben-
HEHHBbIe pYHbI.

Berpeuass B mpoGax, B3ATHIX Ha OMNpepdeleHHON IUIOINAIH, 30J0THHKH
HECKOJIBKHMX TOKOJIEHMH Kak 000coOleHHbIe ApYyr OT [pyra, Tak M CpocC-
LIMecss B efIMHbIe BbIfIeJICH!sI, MMHEpAJIOT NIPUXOAUT K BBIBOAY O MHOTOKpar-
HOM IIpOSIBIIEHMH 3[1eCh MTPOJYKTUBHON MUHEpAIH3ALMH.

Tloka peus HDIa O 30/10TEe pa3sHBIX IMOKOJEHHH, HO OMHOrO IJIyGUHHO-
IO YpOBHSA.

He MeHbumii MHTEepec NpeCTABIAET MepeceueHHe MyTel 30NIOTHHOK,
OTIaraBIIMXCA HA Pa3’HbIX IIYGMHHBIX YPOBHAX. Yké YIOMHHAIOCh O TOM,
YTO MeAJIEHHO BO3MBIMAIOILAACA 30JI0TOPYIHAas TepPUTOPHA MOTIJIA Ha OIpe-
OeIeHHOM . 9Talle Pa3BUTUA MCIBITATh AKTHBHM3ALMIO, CONpPOBOXXIABILYIOCS
pynooﬁpgaon'al-mem. Torpa Ha OfHOM ypOBHEe WIH HECKOJIbKO BbIlle Gonee
IpeBHMX M Goree INTyOMHHBIX MECTOPOXIEHHH BO3HHMKAIH MAaJIOrilyOHHHbIE
3omoTbie pyabl. OHM He O6A3aTeNbHO HCIOJIb30BAIM T€ Xe TEKTOHMYeCKHe
CTPYKTYpbl, K KOTOpPBHIM NpUYpOYEHO paHHee OpyHeHeHHe, HO MOTJIH paclo-
JIaraThCs B HENOCPeACTBEHHO# Onmu3octd k HUM. Torga B OOHOM M TOM e
YuacTKe BCTPEYaloTCs 30JI0THHKM He IpOCTO pa3sHbIX NOKOJIEHH# — pa3HBIX
3M0X.

Yro6bl NMOHATH, ¢ KAKHMH e IeOJIOrMYeCKMMH CTPYKTYypaMH, Nopopa-
MH, C KaKoif MuHepanu3aumeil CBS3aHbl 30JIOTMHKH pPa3HBIX 3MOX, IOKO-
JIeHWit M THIIOB, BCE CBE[IEHHs O HMX HeOOGXOOMMO BBIHOCHTb Ha reoJIOrHyec-
Kylo kapry. To/nbKko TOrZa MOXHO yBHAGTh, Ile CKPECTHIIHCh IOPOTH 30J10-
THHOK, Ha KaKOM YYaCTKe OHHM COLIIIHCh H IIeé PACCTAIIHCh, H OT KaKHX reoJIo-
rHYecKHX 0O6pa3oBaHMil TAHETCA TPONMHKA, NPOJIOXKEHHAasA KaXIbIM IOKO-
TIEHHEM.

Pacrno3HaBaHHWe 30JIOTMHOK pa3HBIX NMOKOJIEHMH MOXET IOMOYb M IIpH
BBIIETIEHHH B IpefeNlaX MEeCTOPOXKACHHH THIOB pY., pa3lMyalOLIMXCA 110 MX
MMHEpAJIbHOMY COCTaBY H TEXHOJIOTHYECKHM CBOMCTBaM.

C 3TOi 1eNbI0 BaXKHO BIABUTH MHUHEPATOTHYECKYI0 30HATIBHOCTh MECTO-
POX/ICHHi — 3aKOHOMEPHOCTb PacTpOCTPaHEHHA MUHEPAIbHBIX COOBIIECTB Ha
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rnyGuHYy (BEpTMKAIbHAA 30HATBHOCTh) M MO TOPH3OHTANHM (JIaTepalbHAs).
OueBHIHO, €CIH MECTOpOJXK[eHHe BCKPBITO BbIpaGOTKAaMH M M3yyeHO Hac-
TONBKO, YTO MOJIOXEHHE MMHEPAIBHBIX COOOLIECTB YCTaHABJIMBAETCA Mpsi-
MBIMH . HaGJIIOIEHUAMH, 30JIOTMHKH TOJIbKO MNMOATBEPXHAIT HWIM OTPHIAIOT
ToJTyYeHHble BoIBOABL. Ho eciu cTemeHb H3yueHHOCTH MECTOPOSKIEHHs HelIoC-
TaTOYHA, 30JIOTHHKH IIOMOTaloT HaMETHTb 30HBI, paslIHyamlHecs IO coc-
CTaBY MHHEpaJIH3a11H. '

ITomHuTE NTECeHKH Mexcny ITaXkamMu?

Ilo ropu3OHTaNM, KaK M MO BEPTHKAIH, HauGOJee YETKO 30HAILHOCTD
NMpOABIISAETCA B MAJIOIIYOHHHBIX MECTOPOXXAECHHAX, HO IIPH - TINATEJIbHBIX
HaGnoeHHAX OHa OGHapymBaeTcs M B Gonee rIyGHHHBIX OOpa3OBaHHsX.

YhaeTcs HCNONB30BaTh MNPH3HAKHM PasHOBPEMEHHOTO OTIOXEHHs ca-
MOpOJHOTO 30JI0Ta M I TOro, YTOObI y3HATh NOCIIEIOBATENIBHOCT 06pa30-
BaHMA 30JI0TOH MMHEpATH3alMM OTHENbHbIX MECTOPOXKIEHHH H HCTOPHIO
¢opmupoBaHMs ‘OpymeHeHMs Ha OGLMPHBIX TEPPHTOPHAX. JTO Hambonee
1enecoo0pa3sHo [1eNaTh, KOrJa COBOKYIHOCTh OCTAIIBHBIX IeOJIOTHYECKHX M
MHHEpaJIOrHYeCKHX MPH3HAKOB HE ]aeT OMHO3HAYHOH KAPTHHBI

Cneovt neneakux ucnviTanuil

MosHO NM H3BJleYb peasibHylo NMOMNb3Y U3 HU3yYeHHs NMpeoOGpa3oBaHMiA 30710-
THHOK?

IIpe;xue BCEro, 3T0 OJUH M3 npnanaxois TOCIIe[IOBATENBHOCTH X OTIIO-
XEHHS — paHHHMe NMOKOJIEHHs, GOJbllle MCNBITABLINE HA CBOEM BEKY, CHJIb-
Hee u3MeHensl. IIpomeccst MetamopdusMa, CIOCOGCTBYIOLIHE pereHepanuy
H NEPEOTIIOKEHHI0 TOHKOMCIIEPCHOrO 30JI0Ta, CKOIUICHHIO €ro B ONpeieNieH-
HBIX MeCTax, Bcerja 3a/ieBalT U Gollee KpYNHbIE 30JI0THHKH, OCTaBJIsAA Ha
HUX cBOM ciepdpl. MHOrma k McclemoBateNio NONAajaeT CIMILKOM Majo 30-
JIOTHHOK, YTOGBI YBEPEHHO pa3NMYMTh Cpef¥ HUX pasHble nokoneHus. Ho
NMPU3HAKH HHTEHCHBHBIX NpeoGpa3oBaHUi BUAHBI M HX HENb3s cOpachBaTh
CO CueTa — OHM NOKAa3bIBAIOT, YTO TeONIOTH BBIIUTH HA MECTO, JOCTOHHOE
NPUCTAJILHOTO BHUMAaHH .

He TONbKO NMOMBMXKH 3¢MHOH KOpHI B MEpephiBaX MEXAY CTa/MAMH
pYOHOTrO Ipoliecca, He TOJBKO HOBbIE MMOPUMM PYAOHOCHBIX PACTBOPOB CBOMM
TEIUIOM H XHMHYECKHMH BO3EHCTBHAMM H3MEHSIOT 30JI0THHKH.

BoBaer M Tak, YTO OCHOBHAasg Macca 30JI0Ta OTJIOXWIACH B Teuerme
OIHOH MNO3AHEH pYHOHOH CTaguM, HO BHEAPUBIUMHACA NOGIM30CTH Marma-
THYECKMH DACIUIaB, IIOCTENIEHHO OCTBIBAaA M 06pa3sys MHTPY3UBHOE TeJoO,
IVIMTENIbHOE . BpeMsi BO3MEACTBYET Ha MECTOPOXIEHHE CBOMM TEIUIOBBIM
nonem. MecTopokieHHe HaXOOMTICA B KOHTAaKTOBOM OpeoJieé IpOrpeTrhiX
KaMeHHbIX ToNIl. ITon BiMsAHKHEM NMOTOKOB TeIUIa H3MEHSAIOTCA 30JIOTHHKH —
TeM Goniblre, YeM OHM OnMxe OKaXyTcA K BHeOpuBlueidcs MarMme. B xow-
TaKTOBOM OpeOJieé HaMEYalTCA NOCTENEHHO CMEHAIOIHE ApYT Jpyra 30HbI,
Kax/as M3 KOTODBIX palliMyaerca IO XapakTepy NpeoGpa3oBaHMi 30JI0TH-
HOK. B ofiHMx 30HaxX BBIJENIEHHsI CAMOpPOJHOTO 30JI0Ta GyHmyT YyKpYNHATH-
cA, B IDYTUX — pacceMBaThCs. 3aCThIBIIME MarMaTHYeCKHe NOpPOAbI He 06s-
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3aTeJIbHO C TEYEHHEM BpEeMeHH OCBOGOMNIANTCA OT BCEX NMEPeKphIBAIOUIMX
TOJII M BHIXOAAT Ha NMOBEPXHOCTb, IOITOMy He BCErLa.MOKHO OLEHMTb, Ha
KaKOM PacCTOSIHMH OT IPAHHUL HHTPY3HBA 3AJIEraloT PyAHbIe TeNa.

3pech Ha MOMOLIb ONATh MOTYT NPHIATH OCOGEHHOCTH 30JIOTHHOK — MX
npeo6pa3oBaHHsl, THIIHYHbIE IS ONPENENIEHHBIX 30H.

[pu3HaK¥ BHYTPHPYIOHBIX H3MEHEHHH CAMOPOJHOTO 30JI0Ta YKa3bIBAIOT
Ha TMJpOTEpMAJIbHYI0 NPOopaGoTKy pyn. OHa croCcoGCTBOBAjIa MHOTOKPaTHO-
My OTIOXEHWIO 307I0Ta, €r0 PereHepalii M IeperpyMmMpOBKe B Mpefenax
PYOHBIX Tell.

TIposiR/eHHs pereHepalyu ¥ MeperpyMHPOBKH 30J10TA THIHYHBI u s
30H KOHTAKTOBOTO MeTaMOp(hH3Ma. -

Ob6Mmanyugoe cxo0cTeo

'

HecMOTps Ha KaXylylocs NMPOCTOTY A3BIKA 30JI0THHOK, IPHOTK PHIBAIOLETO
TaiiHbl X POXIECHUA M >KMU3HM, OTHENIbHbIe BBIDBAHHbIE H3 TEKCTa CJIOBA He
Bcerza HMelT ONpefeNIeHHOe 3HaYeHHe. '

Heo6xomumo 3Hath ¢paser M faxe ueiibie ab3aupl, 4T06bI Y3HATh xe-
J1aeMoe.

Tonbko B mNOCienHHe roAbl YHANOCh IPOYMTaTh HE IOJ/aBaBIIMECH
pacumdpoBKe MUCbMeEH. -

B ueM ske 3aKIIOUATKCH TPYIHOCTH H KaK yOAN0Ch UX NpeofoeTh?

BcromuuTte, 40 B J11060M BOIpPOCE MBI IpeXIe BCEro MCKAIH 33aKO-
HOMEPHOCTH — NbITAJIKCh YCTaHOBUTb, KaK OCOGEHHOCTH 30JIOTHHOK OTpa-
Xal0T YCIIOBHS MX OGpa30BaHHA M JANbHEHLIMX HEJIETKHX HMCIBITAHHH, BbI-
MajaloIKX Ha OOJI0 30JI0ThIX YacTHl. M 3aKOHOMEpPHOCTH WIHM ONpeneseH--
Hble TEHOEHUMH, NpUONHKaOIMEeCs K 3aKOHOMEpPHOCTSAM, BCEr/a Haxou-
nuck. OmHAKO IOYTH B KaXAOM ClIyyae MbI' YIIOMHHAIH 06 MCKIIIOYEHHSX.
910 Te caMble MCKIIIOYEHUs, KOTOPbIe NIOATBEPXKAAIOT NIpaBMIa, HO 3aCTaBlisA-
0T IPUMEHATh UX He MeXaHUYeCKH, a 06 yMaHHO.

He TOnmbkO camopomHOoe 30710TO, HO M JApYrHe MHHEpalbl He BCeraa
MIO3BOJIAIOT YMTATh CBOM MPH3HAKH KAK OTKPBITYIO KHHUTY. ‘

Axapemuk ®.B. UyxpoB HemapoM NOJYepKHBAJ, YTO HCIOJIp30BAHME
NPU3HAKOB MMHEpAJIOB B KayeCTBE MHAMKATOPHBIX OTPAHMYMBAETICHA sABIIe-
HHeM KoHBepreHuuM. OHO 3aKIJIIOYaeTCA B TOM, YTO NpH (GOPMHUPOBaHHH B
pasHoit 0GCTaHOBKE Y MMHEPAJIOB BO3HMKAaKT OAMHAKOBbIE NpH3HaKH. Jlio-
6asgs o6cTaHOBKAa MMHEpasoo6pa30BaHUs CKIIafbIBAaeTCsA H3 MHOXECTBA yCIIO-
BHH — TeMIepaTypsl, AaBJIEHHA, XMMH3Ma cpenpbl U T.0. M couetaHus Hero-
XOXXHX YCJIOBHH NOpPO# NPUBOJAT K POXKACHHIO MHHEPATIOB-GIIH3HELOB.

Bo3MOXHbBI M [ipyrue BapHaHTBl — Ka3ajJoch Obl,B pa3sHOM reoJioruyec-
KO 06CTaHOBKE BO3HMKAIT B OTAENbHBIX MECTaX OYEHb CXOOHbIE (PU3HMKO-
XMMHYECKHE YCIOBHA M KaK pe3yibTaT — MOSBIAITCA OJMHAKOBbIE MPU3-
HaKH y 30JI0OTHHOK .

Kak »xe mocrynurb, ecii oGMaHYMBOE CXOACTBO MeIAeT Geaormmﬂo
TIOBEpUTbCA IIpH3HAKAM, KOTOpBbIe Mbl, Ha. OCHOBAaHMM MHOTOJIETHHX CHC-
TEMaTHYeCKUX HAGIIOJIeHHH, CYMTATTH MHAMKATOPHBIMH, OTHOCHJIMCh K HHM
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K3aK K HafIOKHBIM CBHJETENIAM YCJIOBHA BO3HMKHOBEHHA M NOCIIENYIOLMX
H3MEHEeHHUH 30JI0THHOK?

IpaBna, Mbl He 3aGBHIBaIH OTMEYATh CIyyad H3MEHUMBOCTH CamMOpOf-
HOTrO 30JI0Ta, IMpHYeM YacTo Golee’ 3HAUMTENIBHOH, YeM 3TO GbUIO M3BECTHO
paHblile, ¥ CXOZCTBO LENIOr0 psAfia OCOGEHHOCTEH 30710Ta B PYAHBIX MECTO-
POXACHMAX, PAaNTHYAOLIMXCA N0 YCIOBHAM oGpasoBamus. Ho kak mpeo-
OoNeTh TaKHe MPeNnATCIBUA?

EcrecTBEHHO  BO3HMKAEET BOIIpOC — KaKkOBbI Xe IpefieJibl NIpHMeHe-
HMA OTHENBHBIX TPH3HAKOB 30JIOTHHOK B KayeCTBE HMHIOMKATOpHbIX? Mox-
HO /M u36GexaTh OLIMGOK M YBEPEHHO CIIEIOBATh y'CTaHOBHeHHbIM 3aKOHO-
MepHOCTAM?

IlyTh NpeonoNeHUst TPYHHOCTeH PacLMPOBKH HEOJHO3HAYHOTO SA3BI-
Ka 30JI0TMHOK ofuH. CliefyeT pacCMOTpeTb HauGoliee YacToO BCTpeyaroLpie-
¢ OTKJIOHEHMs IIPU3HAKOB CaMODOJHOTO 30JI0Ta OT THNHYHbIX I Tex
WIH MHBIX YCIOBHit. [Ipy 3TOM Hajo BBIACHHTb, YTO IPOMCXOIMT C OCTAIb-
HBIMH OCOOEHHOCTSIMH 30JIOTHHOK: HM3MEHMIOTCA JIK OHH WIH HeT, a eClH
MEHSIOTCS, TO B YeM M moueMy. Y, HaKoHel, COCTaBHTh L€y COBOKYI-
HOCTh NPU3HAKOB, KOTOpbIE, HEB3HpAasd Ha HETHIIHYHOE MOBEJICHME pANA U3
HUX, TO3BONWIN Gbl cHenaTh BepHbIH BBIBOA, 06 YCIOBHAX OOpa3oBaHMA H
JATBHEHIIMX U3MEHEHHAX 30JI0THHOK.

Haunem c uckitroueHu#, BCTPEYaBLUMXCs Ham NpPH 3HaKOMCTBe C 30710-
THHKAMH 13 MeCTOPOJK/IeHHH pa3yIMYHON JIyGHHHOCTH.

Haum BpIBOABI O 3aKOHOMEPHBIX Pa3NIMUYMAX 30JI0TA GHUIH OCHOBAHBI Ha
BBIJIEJIEHMH HauGoJlee XapaKTepHbIX NMPHU3HAKOB M Ha NPHBIICYEHHH HEKOTO-
PBIX CTaTUCTHYECKMX AaHHBIX. OTKYHA MOXHO NOYEPIHYTh CBE[ICHHA O BO3-
MOJXHO# NpHpone HaGmomaeMsix oTkiioHeHHi? Ilpexkme Bcero M3 aHamM3a
KOHKPETHOM reosIorHyeckoi 0GCTaHOBKH, 3TOH. ’KaMeHHOH JIETOIHMCH”, KaK
Ha3piBaer ee C.J. lllep, MoHecueii M3 IyGHHBI AMOX CBHETENIBCTBA CTAHOB-
JICHMsI TeOJIOTHYECKHX CTPYKTYp M Pa3BUTHS OpyneHeHHs. M, KOHeuHo xe,
M3 TPHUCTPACTHOrO H3y4yeHMs Bcell COBOKYIHOCTH IPH3HAKOB CaAMOPOIHOTO
30J10Ta.

Hrak, xakue ke HCKIIIOUEHHs BCTPEYAlTCA NpH H3yuYeHWH NpoGeI 30710-
1a?

3HaueHns ee mopsapka 750—800, mpucyume B NOAABIAILIEM UHCIE
CITyuaeB 30JI0TY MECTOpOX/IEHHH CpefHHX ITyGHH, HHOTAA BAPYT NMOSBIAIOT-
¢ B MECTOPOXXAEHHAX, KOTOPbIE TeOJIOTH 10 CYMMe IpYTHX NpH3HAaKOB Ge3
Kone6aHuit oTHOCAT K riIyOuHHBIM. [Ipo6a Hike 750, THIMYHAA WIA 30710Ta
MAaJIOrny GMHHBIX MECTOpOX/IeHHH, OTMeYeHa B MeCTOPOJXKIEHHAX KaK cpep-
HMX, TaK M Gonsumx riay6uH. OHa HaOnIogaeTcs He TOJIBKO Ha OTHENIBHBIX
YuacTKax, HO NMopoit ¥ B IpefeNax LeNbIX MecTopoxaenuii. [Ipu sToM HeTu-
NHYHas NMpo6a OGHapyKMBaeTCs y 30JIOTMHOK, JIMUIEHHBIX NMPH3HAKOB ITIy-
GMHHBIX IPe06pa30BaHH| H OTHOCAIMXCA K OJTHOMY H TOMY e [IOKOJIEHHIO.

MoXHO mNpeAmoNoXHTh, YTO MOHMXKEHHass MpoGa M, COOTBETCTBEHHO,
Goree BEICOKHME conepxaHusa cepeGpa B 3THX CIIyyasX CBA3aHBI C OCOGeH-
HOCTAIMM COCTaBa M 3BOJILMH PYJOHOCHBIX pacTBopoB. Ho, k coxarneHuio,
NpencTaBlieHus 06 HCTOUHMKAX PYJNHOrO BEIECTBA PYOHBIX MeCTOpPOXICHHH
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30JI0Ta NOKAa FMMOTETHYHBI, 3 HOPMBI ero MepeHOCca OCTAITCA JHCKYCCHOH-
HBIMH, H Tpe[IOKeHHOEe OOBbACHEHHe OcTaeTcd B cdepe INpeAronoKeHuil.

A BOT 0COGEHHOCTH BHYTpeHHEro CTpOeHHMs M COCTaB IIpHMecei NoKa-
3bIBAIOT, YTO 30JIOTMHKM HEHCTBUTEIBHO He INOOBEPrajMch MeTaMopdHuec-
KHM Ipeo6pa3zoBaHHsaM. ClleoBaTeNIbHO, OHA H3 NPHYMH Pa3sBHUTHA B Iy GHH-
HBIX MECTOPOKJEHMAX HU3KONpPOGHOrO 3010Ta — OTCYTCTBME NPOSIBIIEHHI
NEepeKpHCTAUIN3aUMK, NPHBOJMBILEH K YAajieHHI0 cepebGpa M3 30JIOTHHOK.

KaxoB e B 1[eJI0M KOMIUIEKC IIPU3HAKOB 30J10Ta? '

Cpemume (COfiepXaHUs B HeM cepebpa OTIIMYAIOTCA OT THUIMYHBIX IS
Mecropoxcnem—m (5103 15111704 WIH CpefTHAX rny6uH He Gonee UeM Ha HECKOIb-
KO IIPOLIEHTOB.

OcrarnbHble OCOGEHHOCTH COCTaBa, BHYTPEHHETrO CTPOEHHMsA Bbmenelmﬁ,
HX (GOPMBI OCTAIOTCS MONHOCTBIO THIMYHBIMK [JIS 30JI0THHOK M3 MECTOPOX-
OEHMH oInpeneneHHON TITy GHHHOCTH. IMostoMy mnss ee 0GOCHOBaHMA MOTYT
OBITb MCIONB30BaHbI BCe paHee  BBIABJIEHHbIE HHIMKATOpDHbIE NMPU3HAKH
30710Ta (BKJIIOYasi JUCIEPCHI0 NMpOGBI) 332 HCKIIIOYEHHEM TOJIBKO TIOHHKEH-
HOif IpOGbI.

Henb3a Hckmowts M nosmoxa{ocrb TOTO, YTO HETHIMYHO HM3Kas
cpemHss po6a MOXET BCIPETHTECA, €CITM Ha OJTHOM YPOBHE PaclpoCTPaHEHO
OpyZeHeHHe C IpH3HaKkaMM (OpPMHMpPOBaHMA Ha pasJIMuHbBIX IIy6uHax. Us-
BECTHBI ITIyGHHHBIE MECTOPOXIEHHS, I/ie HapAAY C XapaKTEepHbIM IA HHX
BBICOKONIPOGHBIM 30JI0OTOM IIPHCYTCTBYET BBICOKOCEPEOPHUCTOE C NOBBILLIEH-
HbIMM  COEPXAHMAMM IpHMeced M 30HAIBHON CTPYKTypoid. HuskompoG-
HOe 30JI0TO, CY[sA MO TIeOJIOrHYeCKOM . 0GCTaHOBKe, OTIIOKWIOCh PSAOM C
BBICOKONPOGHBIM 3HAUMTEIBHO MO3[Hee, KOrfga MEeJIEHHO H HEeyKIIOHHO
NOHUMABLIHECS KaMeHHbIE TONMILM GBUIM Cpe3aHbl M PaspyIIeHbI, ¥ Iy
GHHHOE OpyneHeHHe NPHGITH3WIOCh K 3eMHOI IOBEPXHOCTH.

Teneps NOCMOTPUM PO THBOTIOJIOXKHbIE OTKIJIOHEHHS.

Korpa mpoba 30510Ta MaJIOrTyGHHHBIX MeCTOpOXeHHHA npesbnuaer 8007
OGBIYHO 3TO GBIBAET TONMBKO B OTHENBHBIX YYacTKax MecTopoxaeHud. O6pa-
THBIIMCh K TeOJIOTMUeCKMM OGCTaHOBKaM, BHIMM, YTO MOAO6HOE sBJIeHUE
BCTpEYaercs B [BYX CIIyyasax: NpH MeTaMopdHuecKHX Npeo6pa3oBaHUAX YA
H B pyax, HECYILMX 30JI0TO-TeJUTYPHIHY0 MHHEPATTH3aLHIO.

O TOM, yTO NpoGa BO3pOCiIa B Mpoliecce MeTaMOp(du3Ma, rOBOPAT MpH3-
HaKH IepeKpUCTaIUM3anuK 30510Ta. K HUM OTHOCATCSA, HAapsAdy ¢ NoTepeit yac-
TH cepeGpa, BBIHOC M3 30JI0THHOK ellle HEKOTOPHIX Gollee JIeTyuux NpHMeceit
(pTyTH, MBILBAKA, CYypbMBI) ; TIOBBILIIEHHE COEpXAHUH MeIH, KeJle3a, CBHH-
113, NMPOHHKAIOIMX BO BHEILIHHE CIOH 30JIOTHHOK M3 OKPYXQIOIMX PyIHBIX
MHHepasioB; NpeoGpa3oBaHHe CTPYKTYpBI: 30HAJIBHOCTh' YTPAauMBAeTCS HIH
ocraloTcA (parMeHTbl 30H, HesICHble SMMIeHeTHyeckHe 30Hpl. OGBIMHO TYT
e TPUCYTCTBYIOT 30JIOTHHKH 0OJjiee HU3KOIPOGHbIE, CO CTaHAAPTHBIM HaGo-
POM IIpuMeceit H 30HAJIBHBIM CTPOEHHEM.

Beicoxass mpoGa 30110Ta B MaJIONTyGHHHBIX MECTOPOXIEHHAX 30JI0TO-
TEJUTypUIHOTO MHHEPAIIbHOTO THIIA CBS3aHa c GoJiee MHTEHCHBHBIM OCaX[e-
HHMeM 30710Ta (TI0 CPaBHEHHIO C cepe6p0M) BMeCTe ¢ Coe[IMHEHHAMH TeITy pa,
4TO 06BACHACTCA HX FEOXHMHYECKHMH cnoncmaw
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BricoxonpoGHoe 301010 06pa3yercss H NpH paclajie TeJUTypHIOB 30J10-
Ta — MHMHEDAJIOB, NIPEACTABIIAIIIMX cO60# HHTEpMETAUTHYECKHE COSITHHEHHSA.
910 yxe O0GYCIOBIIEHO KPHUCTAUIOXMMHYECKHMH OCOGEHHOCTAMM TeJUTypH-
OOB. JHepreTHuecku Goree BBIrOOHO O6pa30BaHHE KPHCTALIOB 30JI0Ta H30-
MeTpHyHO# (popMbl. OHH [EHCTBHTENBHO HanGOJNee IHPOKO PacIpoCTPaHEHBI
B YYaCTKax 30JI0TO-TeJUTy pHIHBIX MeCTOpPOXIEHH# ¢ BbICOKOMPOGHBIM 30J10-
oM. IIpu pa3noxxkeHMM TeITypHUIOB MHOTAA BBIPACTAIOT W HHTEBHOHBIE
KPHCTaJUTBI.

Takum 06pa3oM, NpH3HAKAMH (GOPMHPOBAHMA 30JIOTO-TEJUTYPHAHBIX
MECTOpOX/IeHHI Ha MNBIX [yGHHAX ClIelyeT CYMTATh COBMECTHOE MPUCYTCT-
BHE M30METPUYHBIX M HUTEBHIHBIX KPHCTA/UIOB 30J10Ta. XapaKkTepHO NMPHCYT-
CTBME B HMX NIDUMECH TelUTypa. A IS MECTOPOXJIEHHH B LEJIOM THIHYHO
HeOGbIYHOe paclipefesieHHe Mpo6l — C MMKaMHM 4aCTOT BCTPEYaEMOCTH KakK B
06/aCTH BBICOKHX, TAK H B OGJIaCTH HU3KHX ee 3HAUeHHH . ITO CBA3AHO C TeM,
YTO B pyJax pasBHTO 30JI0TO BbICOKONpOGHOe U Goliee HU3KONMPOGHOE, OTIIa-
raplieecs U3 pyJOHOCHBIX PaCTBOPOB BHE CBSA3M C TEJUTYpHaMH. ,

Ho, nomumo cpenneit poGsl, €CTh ellle OfHAa XapaKTepu3yollas e€ BelH-
YMHa — OlleHKa mucrepcud. OHa TOe HHOT/IA MOJXKET OKa3aThCs HETHIIMYHOM.
YrtoGpl He MOMACTh HA JIOKHBIH MyTh, IJIf NMOMOGHBIX ClIy4yaeB MOAGHpAIOTCHA
CBOM COBOKYITHOCTH HHIMKATOPHBIX NMPH3HAKOB, MI0O3BOJISAOLHE OLEHHTD IITy-
GMHHOCTb py0006pa30OBaHHUS.

IInsa 3010712 IyGMHHBIX M CpeOHETTTYGHHHBIX MECTOPOJXKICHUH TUCTIepCHs
poGBI MOXKET BAPYT Pe3KO NMPEBbICUTh KPUTHUECKY .

910 CITyyaeTcs, /i Ha OJJTHOM I'HIICOMETPHYECKOM Y pOBHE IIPHCYTCTBYET
opyZIeHeHHe pasNMuHOH ry6uHHOCTH. HaGnronanuces nonoGHbIe OTKIOHEHHs
H NpH HepaBHOMEPHOM, NPOABJIEHHOH B OrpaHMYEHHBIX YYaCTKaX, MepeKpuc-
TauM3anuy 3omot1a. IloBpuneHHas mucnepcHs Mpo6bl OTMEUYEHa B CpeHery-
OHMHHBIX MECTOPOXKAEHHAX B MeCTaX COBMECTHOTO HaXO>X[IEeHHs SO0JI0Ta pas-
HBIX TIOKOJICHHHA. ‘

O6paTHas KapTMHa — CHI)KEHHe MCIIepCHH TpOGHI HHxe THIMYHOH BeJH-
YHHBI B MeCTOPOXKIACHHSIX MAJIBIX ITyGHH NMPOABJIAETCA OGBIYHO B OrpaHMUEH-
HBIX YYacTKax H MOXeT GbITb BbI3BaHA JBYMs OCHOBHbIMM MpHunHamu. Of-
HO#l M3 HHX CIIYXHT 06pa3oBaHHe BBICOKONPOGHOTO CaMOPOHOTO 30J10Ta,
OTJIaraBIIerocsd ¢ TeJUTypHAaMH MM 0Opa30BaHHOrO 3a CYET pacmaja Teyuty-
punoB. Jucnepcus GbIBaeT HE3HAUMTENLHOM,eCIIM B 3TUX YYaCTKaX HET HU3KO-
IpOGHOTO 30J10T2, BHNAAABILETO HEMOCPENCTBEHHO M3 pacTBopoB. Kak pac-
I03HATb IPUPOMLY OTKJIOHEHHHA, CKA3aHO BBILIE, P PacCMOTPEHHH MPOGHI.

Kpome TOro, JucrepcHs 3aMeTHO TIOHUXKAETCS, eCITH B OT/ENBHBIX YYacT-
Kax MECTOpOXIEHHsl YCIIOBHA OGpa30BaHWA MMHEpAIOB Golee CTaGHIBbHBI,
yeM 3TO OGBIYHO.GhIBaeT HAa MaJIbIX rTy6uHax. O6 3TOM CBHIIETENBCTBYET Clla-
6asg HEOJHOPOAHOCTh BbIAEIEHHH HH3KOMPOGHOrO 30J10Ta MpH OTCYTCTBHM
TIpH3HAKOB ero Meramopdusma.

Ecnn oT TMIMYHBIX YIS 30J10Ta ONpefieNIeHHON IITyGHHHOCTH OTKJIOHSAIOT-
Cf COJIEPXKAHUA H COCTaB 3]IeMEHTOB-IIpHMECEH, TO, B IIEpBYI0 OYepeENb, B 3TOM
MOBHHHA re0XMMHYECKas ClelM(pHKa TEPPUTOPHH.

Ecrb 0G1MpHBIe IIIOIAMH, TAe WIA 30JI0Ta XapaKTePHbI BBICOKHE COMlep-
aHUA M TMOCTOSAHHOE INPHCYTCTBME PTYTH, CYpPbMbI WJIM IPYIHX 3JIEMEHTOB;
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H3BECTHBI U OGNIACTH, B KOTOPBIX psA NIpHMecedt 6oJlee peaKo, HO OCTATOYHO
CHCTEMAaTHYeCKH BCTpeYaeTcsi B 30JIOTMHKaX. Takue OCOGEHHOCTH XOpOILO
3HAIOT TeOJIOTH M MHHEpAJIOTM H YYHTBIBAIOT B CBOMX BBIBOJAax. O riyGuHe
OpYIEHEHUs] BaM pacCKaXKyT OCTAIbHBIE 0COGEHHOCTH 30JI0THHOK.

K pacumpenmio HaGopa IpuMeceil B CAMOPOJHOM 30JI0Te H TOBBILIEHHIO
MX KOHIEHTPAUMiA MO>KeT IIPUBECTH CIIOXHOE, MHOTOCTaJMi{HOE ¥ MHOTOJTaIl-
Hoe ¢(opmupoBaHHe Mecmpoxcne}mu H, 0COGEHHO, COBMEIIEHHE HA OZHOM

YpOBHe Opy[ieHeHH!s pa3lIuyHOM II1yGHHHOCTH.

B 31X clyvasx rilyGHHHOCTD MECTOPOXOEHHH MOJIKHA OIpefieNIAThCA C
YUeTOM IpU3HAKOB BbIAEJICHUSA 30/10Ta B pa3Hble CTA/IMH PYQHOTO MpoLecca 1
Ha pa3HbIX ITTyOHHaX. )

OTKJIOHEHHA COfepXaHuit NMpHMecei OT THMMYHBIX HaGIIIONATIHCH TaKKe
B YYaCTKax ¢ NpOABJIEHHAMM KOHTaKTOBOTO MeTaMOpdH3Ma pyn. B Takux
MeCTax OGbIYHO M OCTaJIbHbIE 0COGEHHOCTH CaMOPOJHOTO 30JI0Ta HECYT NMpH3-
H3KH U3MeHEHHil B 3eMHBIX IJTyGHHAX.

' MBbI paccMOTpeNH OTKJIOHEHHsI OT THIIMYHOTO JUIsi MECTOPO>KIEHHH Ollpe-
JeJIeHHOH 1y GHHHOCTH TOJIBKO COCTaBa 30JIOTHHOK.

A Befip ecTh ellle TaKas Ba)KHeH1as MX O0COOEHHOCTb, KaK BHYTpEHHSA
CTPYKTYpa, U TaKue ONMOJIHUTENIbHbIe NTPH3HAKH, KaK (OpMBI H pa3Mepsl Yac-
THIL. U HHTepecyeT Hac He TOJNBKO ITTyGHHA pOXXMIEHHsA 30JIOTHHOK, HO M IIpH-
Ha[IEXHOCTb HX K ONHOMY WIH HECKONBKHM NOKONIEHHAM, H XapaKTep Nepe-
HeCeHHBIX Npe0Gpa30BaHHi.

Korma B MecTopOxgeHMsIX MalbpiX DIYGHH HH3KONPOGHOE 30JI0TO He30-
HaJIBHO, reoJIOrHyecKas OGCTAHOBKA NOJICKa3bIBaeT HaM JIBe NIPHYMHBI 3TOTO
ABIIeHHA. IHOroa 30HbI He BO3HMKAIOT M3-33 KPHCTA/NIM3ALMHK B [OCTATOYHO
CTaGWIBHBIX YCIIOBUAX. OHHU MPOSBIIAIOTCA B OTHEIBHBIX YYacTKaX, HallpHMep,
Ha HIOKHMX TOPU3OHTaX MECTOpPOXAeHHi. O TaKko# OTHOCHUTENBHO YCTOHUMBOMH
06CTaHOBKE HAM TOBODHT IPHCYTCTBHE OrpaHHYEHHOrO 4MCiIa MuHepaanmx
COOGILECTB, HECYILUX 30JI0TO, M HEGOIBILIOE YHCIIO pa3HOBHAHOCTEH camopon-
HOro 30J10Ta (30JI0TO- cepeo'p;mbxx ¢das).

MuHepaspHbIi COCTaB OTHOCHTENIBHO GefleH M pyIHsle MHHepalibl Gonee
OIHOPOJHEI, YeM Ha JIDYTHX TOPH3OHTaX MECTOPOXKMCHHA. CocraB camopog-
HOTO 30J10Ta M XapaKTep paclpefelieHUs cOMlepXaHHit B HeM cepeGpa ocra-
10TCA THIIMYHBIMH IS MAJIOTITY GHHHBIX MECTOPOXKIEHHUHA.

Bropoit ciyvait — yTpata 30H B Ipolecce IlepeKpHCTa/lIH3aluH. Hpn
3TOM COCTaB M COJEp)KaHHWe IpumMecell MOTYT NpeTepleBaTb H3MEHEHMH, a
BHYTpeHHee CIpOeHHe 30JI0Ta, KaK IIpaBHIIO, OGHApY>XXHBaeT psl HONOIHH-
TeIBHBIX MPU3HAKOB Npeo6pa3oBaHUil, TAKHX KAK TNOSBIICHHE DENTMKTOBBIX
CTPYKTYD, e3HHTErpaLMH H T.II.

Hpyrue 0cOGEHHOCTH CTPYKTYpBbI 30J10Ta — 3¢ pHHCTOCTh €T0 arperaToB
IOBOHHMKOBaHHE — B 3HAUMTEIILHOM Mepe CBfA3aHbI C pa3MepaMHu M ¢HOpMoi
YacTHL, KOTOpbIe BeCbMa U3MEHUMBBI. MelIkO3epHHCTbIE CTPYKTYPBHI, B LIEJIOM
XapaKTepHsle MIsA 30JI0Ta MAIOTITYyGHHHBIX MECTOpPOXICHHH, H3BECTHBI H B
MECTOpPOXICHUAX GONBLIMX TTYGHH C JOCTaTOYHO KPYNHBIM, HO MOPGOIIOTH-
YEeCKH CIIOXKHBIM 30710TOM. OHM NPHCYILHM TAKKe MEJIKOMY 30JI0TY MECTOpOX-
OeHMit pasnuuHpix rMy6uH. HamporuB, kxpymHoe mopdonoruuecku npocroe
30JI0T0 MAJIOITYGHHHBIX MECTOPOXXACHHH MOXET HMeTb KpYIHO3EpHMCTbIE
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CTPYKTYpbl. Boriee MHTEHCHBHOE pa3BHTHE NBOHHMKOB C NMOSABJIEHMEM [IBOMH-
HHKOB IIpOpAcTaHHs, OGpBIBAIOIMXCA BHYTPH 3epeH, TaKxke Helb3sl abCoio-
TH3MpOBaTh, KAK 3TO MHOIZA [IeNIaloT, B KayecTBe NpH3HaKa 30JI0THH MaJlo-
riny6unnbix dopmaumii. IlonucuHTeTHYECKHE MBOWHUKH M ABOWHMKH Ipopac-
TaHUsA HaGNMIOJAloTCA B PYyJHOM 30JI0Te C NMPH3HAKAMH YaCTHYHON nepeKpuc-
TAUIH3ALMH H B MECTOPOJKIEHHAX GOJIBIIMX IITyGHH.

OueBHIHO, YTO OJHMM M3 NPH3HAKOB B KOMIUIEK Ce IoKa3aTenei Iy GHH-
HOCTH OpYJIEHEHHS MOXET CIIY>XMTh TOJIBKO IpeoGrafaHue y 30510Ta ONpee-
JIEHHOTO THIIA 3epHMCTOCTH, CTENEHb Pa3sBUIHA JBOHHUKOB M CIIOXHOCTb HX
($hopMBbi Ha MECTOPOXKIEHNH B LIEIIOM.

Ilnpoxo pacnpocTpaHeHHOe IpOsBIIEHHE KOHBEPreHTHOCTH 30JI0THHOK —
CXO[ICTBO HX ()OpPMBI H pa3MepoB.

To, 4t0 BHOMMBIE - BhIJIEJIEHHsA 30J10Ta KPHCTAUIM3YIOTCA B KOHEYHBIE
NepHOobl 0GPa30BaHMA MMHEPATIbHBIX COOGILECTB, CKa3bIBaeTCA Ha MX ¢op-
Me. OueHp YaCTO OHa 3aBHCHT OT XapaKTepa BMeIIAIOLIEH cpeabl — HATHUMA
TPELMH, MYCTOT BBILEIAYMBAHHUA, JIETKO 3aMELaeMBIX MHHEpPAJIOB. ITa ke
MIpHYMHA B ONpefeNIeHHBIX CIyYasaX BIMAET U Ha pa3Mepbl 30JI0THHOK.

IlosTomMy B pynax, 0Gpa3oBaBUIMXCA Ha pa3HbIX [yGHHAX, BCTpEYaeTcs
LIMpOKHi HaGop ¢opm 301moTa. M XOTsA OTMEUEHO NTpEeHMYILIECTBEHHOE pa3BH-
THE TeX WIH MHBIX (POPM B MeCTOPOXIECHMAX pa3IMyHOH IIyGHHHOCTH, 3Ta
TEHACHIMA He BCETAa BblAepxuBaercs. Bapuauuu yciioBHH pocTa, CBA3aHHbBIE
C XapaKTepOM Cpefibl, MOTYT B OTAENIbHBIX CIIyyassx NMpHUBECTH K IpeoGnapa-
HHI0 HOpM H pa3MepOB YaCTHIL, He TUIMYHBIX W1 30JI0TA JAHHBIX Iy GHHHBIX
ypoBHeit. OHM He CONpOBOXIAIOTCSA H3MEHeHHeM JpYTMX OCOGeHHOCTeH ca-
MOPOJHOTO 30510Ta (MpO6bl, BHYTPEHHErO CTPOEHHS) .

HHorpa pacnpocTpaHeHHe 30710Ta -C HECBOMCTBEHHbIMH JIaHHOH (hopma-
UMM pasMepaMH H MOpdosorueit BbiaeNeHHi i He MOXeT GbITb OGBACHEHO Xa-
pPaKTepoOM BMeIIaoIeH cpefibl: HaNpHMep, NpeoGnanaHue KpHCTAUIOB 30J10-
Ta B TPELIMHHBIX IOJIOCTAX U HHTEPCTHUMAX 3epeH HIIbHBIX H PY[HBIX MHHe-
PallOB B MECTOPO>KACHMAX OTHOCHTEIIBHO OOJIBIIMX H CpeNHUX IIIyOHH; Ipe-
HMYILECTBEHHOE Pa3sBUTHE TPELIMHHBIX OPM M KpPYIHBIX BhIfieJIeHHit 30510Ta
B MAaJIOTIyGHHHBIX MECTOPOXAECHHAX. B 3THX ClIyyasx OCTalbHbIe 0COGEHHOC-
TH 30J10Ta OGBIYHO HMEIOT NIPH3HAKH, YKa3bIBAIOLIME Ha ero0 NepeX pucTaylIH3a-
M0 (pelMKTOBBIE CTPYKTYDBI, lleMEHTAlUA U T.11.), COXpaHAA B TO Xe Bpe-
MsA CBOe 3HaueHHe B KayecTBe IOKa3arelnei l‘IIy6HHHOCTH opyneHeHus (cre-
uM¢HKa cOCTaBa, IPU3HAKH 30HANIBHOCTH) .

Taxum 06pa3oM, ycTaHaBIIMBaeTCs MHOrooGpasHe NpHYHH, BbI3bIBAIOLIMX
OTKJIOHEHHs OCOGEHHOCTelf CaMOpPOOHOIO 30JI0Ta OT TUIMYHBIX OJIST MeCTO-
POXJIeHHH OllpesieNIeHHON ITyGUHHOCTH.

OCHOBHBIMH M3 HHX SIBJIAIOTCS COBMeEILEHHEe Ha OHOM THIICOMETpHYec-
KOM YpOBHe OpY[IEHEHMs pajTHYHOH IIIyGHHHOCTH, MHOTOCTaHiHOE hOpMH-
poBaHMe 30JI0TOrO OpYHAEHEHMs, MeTaMOpduyeckue MpeoGpa3oBaHMsA, MECT-
HpIe M3MEHEHHs YCITOBMH MHHEpalo06pa30BaHu s, perHOHANIbHASA re0XHMHYeC-
Kas 06CTaHOBKA,

TonpkO Ha OCHOBAHMM aHANM3a BCEro KOMIUIEKCAa NMPH3HAKOB, XapaKTe-
PH3YIOIMX CaMOPOJHOE 30JI0TO, €0 0CO6EHHOCTH MOXHO paccMaTpuBaTh B
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KauecTBe NMoka3aresiell riy6uHs1 GOpMHPOBAaHUS 30JI0TOH MHUHEPAIM3ALHH.

Ipu3HaKH, THIIMYHBIE IS 30JIOTHHOK PAa3HbIX MOKOJIEHHH, TOXKe He BCer-
[1a OTHO3HAYHBI. '

B OCHOBHOM OTKJIOHEHHSA OT YCTaHOBJIEHHBIX 3aKOHOMEPHOCTEH BCTpeye-
HBI y 30JIOTHHOK MAJIOTTyGHHHBIX MECTOPOXXIeHHI. I3MEeHUMBOCTb YCIIOBHi
pyRoo6pa3oBaHUA Naxe B TeYeHHEe OJIHOM CTalMM py[QHOTO Mpolecca NpHBO-
IMT B OTHCNIbHBIX CIyYasx K OTJIOXKEHHIO B Pa3HBIX YYaCTKaX MECTOPOIKICHHH
30JI0Ta CO CTATUCTHYECKH 3HAUMMBIMH Pa3IMYMAMH KOHIEHTpAlUi cepeGpa U
OpYTHX NpHUMeced H BBICOKMMH HX TUCIIEpCHAMH.

B MecTOpOXACHHAX GONBIIMX M CPE[HUX IJyGHH BBICOKAA CTeNeHp H3-
MEHUMBOCTH COCT4Ba 30J10Ta B MMHEpAIBHBIX COOGILECTBAX OTHOM CTa/IHH pYy-
[006pa3oBaHus KpaiiHe pemKa (HanpuMep, 3HauMMble PavIHYUs CpemHeH
npo6bl 3071072 Ha qmaﬂrax H B LUEHTPAIBHOH YaCTH OTAENIBHBIX MECTOPOX-
DeHui) .

Ha npupony KkoOHBepreHuMM B TaKHX CIIyyasX YKa3pIBaeT OTCYTCTBHE
IIPH3HAKOB Pa3HOBPEMEHHOIO BhIIEJICHHS 30JI0Ta.

HeTunuyHoe moBeieHHe 3JIEMEHTOB-NIpHMecei ObIBaeT, Kak M CiieioBa-
JI0 OXHMJATh, CBA32HO C PETHOHAIBHON reOXUMHUYECKOH 06CTaHOBKOM.

" Tak, B 30JIOTOHOCHBIX MMHEpAIBHBIX COOGIIECTBAX, OTHOCALIMXCA K
PasHbIM CTafMAM PYHOHOTO MPOLECC3, HO ONMHAKOBBIX IO XapaKTepy MHUHe-
PIBHBIX acCOLMALMi, COCTAB H COMEepXaHMe B 30JI0TMHaX IpHMeceii, 3a
HCKJIIoueHHeM cepefpa, MOryT GbiTh OpMHaKoBbiMH. IIpM3Hakamu, ykasbl-
BalOIIMMM Ha Pa3sHOBpEMEHHOE OTIIOXEHHE 307I0Ta, B TAKHX CIIYYasX CIIYXKar
CTaTHCTHYECKH 3HAUMMBble PazIMuUA COJEPXKaHWH cepeGpa M XapakTep BHYT-
PEHHEro CTpOeHHs 30JIQTHH.

~ OCOGEHHOCTH, AHATIOTHYHbIE TEM, MO KOTOPHIM OT/IMYAIOT 3O0JIOTHHKH
Pa3sHBIX NOKOJIEHHH, BO3HMKAIOT M NpH NepeKpHCTAIUTH3ALUN OJHOBO3pAcCT-

HBIX 30JIOTHHOK. JTO MPOMCXOMMT IyTeM BBIHOCA U3 HHX cepebpa H JIeTyuyHx
npuMeceit 1 TPOHWUKHOBEHUA HEKOTOPbIX 3JIEMEHTOB B 30JI0TO M3 PYIOHBIX MH-
HeparioB.

B pesynbrate paclpefesieHHe COOEpXKaHUH IpuMecedl B 30JI0THHKAX OT-
KJIOHAIETCA OT HOPMAJIBHOTO, BO3pacTaeT OUCNIEPCHA UX COIEepXKaHHil U B pas3-
HBIX YYacTKax pYOHOrO Tejia 30JIOTHHKH OJHOro -TIOKOJIEHHA | HMEIOT 3HauM-
Mbl€ pa3TMyH s MpOGHI.

Borbire 4acTbio Mbl CUMTaEM, UTO HECMOT DS Ha Pa3NIMYMsA COCTaBa, Niepex
HAMH 30JI0THHKH — POBECHHKH, OTMpasAch Ha HaGIIONEHUA HAj MX BHYTpEH-
HHM CTpOeHHEM.

B nopasnsionieM GOJIBIIMHCTBE CIIyYaeB WIs TAKOTO BHIBOJA [OCTATOYHO -
yOequTbCA, YTO TMOJHOCTBI0 OTCYTCTBYIOT CTPYKTYpbl, TOBOpSILHE O HEOQHO-
KPaTHOM OTJIOXeHHH 30JI0Ta.

Cnepyert ele pa3 NOYEpKHYTh, YTO B 3aBUCHMOCTH OT KOHK DETHOM reo-
JIOrHYecKOH OGCTaHOBKH YCIIOBHS MMHepao06pa30BaHMs MOTYT 3HAaYMTENIb-
HO BapbHpoBarhb. I103TOMY OKOHYaTeJIbHOE pelleHHe BOMPOCOB O CTafMitHOC-
TH PYAHOTO IpOLECCa BO3MOXHO TOJILKO IPH aHaimM3e Bcel COBOKYIHOCTH
reoJIoro-MHHepaJIor HYeCKHX JaHHbIX.

Kpome rimyGHHHOCTH 0Gpa3oBaHusA pyA H CIIOXKHOH NOCJIe0BATeIbHOCTH
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OTJIOXEHHMS 30JI0Ta, €CTh €lle OAWH BAXKHBIH Npoluece ¢OpMHPOBAHUSA MECTO-
POJKOEHUI, HAaKJIa[BIBAIOIUMIA OTMEYaTKH Ha OCOGEHHOCTH 30JIOTHHOK. JTO —
MeTamopduyecKHe Mpe0GpasoBaHUs Py ..

Ceityac y>xe yCTaHOBJIEHbI OCHOBHbIE BUIbI H3MEHEHHI BHYTPEHHETO CIpO-
eHHA 30JI0Ta B pynax. Beimenensl crenudHyecKue CTPYKTYpbl, BO3HUKAIOLIHE
IPH M3MEHEHHAX OIpefieJIeHHOIO MCXOIHOTO BHYTPEHHETO CTPOEHH, H CKBO-
3HbIe, 0Gpa3yomuecs Mpu NpeoGpa3oBanuy Lenoro pana crpykryp. Ho pac-
1M poBaTh 3TH CTPYKTYphI TaK, YTOGhI NepeBECTH HX peub Ha A3BIK IeoJIo-
THH, He BCerzia pocro.

OpMHAaKOBBIE M3MEHEHUs NMPOMCXOAAT NpPH BO3/IEHCTBUAX MOBBIIIEHHBIX
TemIeparyp M ‘masyieHuid. He Bcerma MOXHO pasanmuuuTh CTPYKTYpHI 30JI0Ta,
BO3HHKIUME TpH HarpeBaHMH rOPSUYMMH PacTBOpPAMH, IPOHUKAIOIMMHA B py-
ABI, WIH TEIUIOBBIMM MOJISIMM OTHEBIIAIIEH MATMBL.

Hau6ornee TpynHO pacnosHaTh NpHPONY CTPYKTYD PeKpHCTAUIH3ALMH.

B HcKyccTBeHHBIX CIUIaBaxX M NPH 3KCIEPUMEHTaX C CAMOPOIHBIM 30JI0-
TOM NOAOGHBIE CTPYKTYpPHl BO3HHMKAIOT IIpH HarpeBaHMH H NOCIIEAYIOIeM
GBICTPOM OXJIRKICHUH.

B nmpupopHOit OGCTaHOBKe BCTyNaeT B [eHCTBHe HOBBIA MOTy4Hit
¢dakTop — reomormyeckoe Bpemsa. OHO MO3BOJNAET NPOABHMIBCA MpOLEC-
caM, KOTOpble B KODOTKHE CPOKH PpeaJM3yIoTCA TOJILKO B OIpefieleH-
HbIX YCIOBMAX — HampuMep, NpH OBICTPOM OXJIaXKHEHWM IIOCJIe Harpe-
Banua. Tax, B MeCTOpOXHEHMAX OGONMPHMX M CpefHHMX IJIyOMH 3a COT-
HH MWUIMOHOB JIET CTPYKTYpPbl PEeKPUCTAIUIM3aLMH ‘BO3HMKAIH B 30J0-
THHKaX B y9acTKaX MeXaHuueckux gedbopmaumit pyn. OTIMYHTD 3TH CTPYK-
TYpbl OT T€X, YTO NMOABJIAIOTCA [IPH Har peBaHUM, NIOKA He yaeTcs.

" A BOT B MaJIOITyOMHHBIX MECTOPOXKHEHHMAX CTPYKTYphl TaKOro popa
THIWYHBI WIA 30JI0Ta M3 30H KOHTaKTOBOTO M THOPOTEPMAIBHOTO MeTa-
Mopdusma. ITO CBA3aHO, BEPOATHO, C T€M, UYTO Ha MaJbIX Iiyb6uHax cy-
IeCTBOBAJIM YCJIOBHA /I GBICTPOTrO OXJIaXKAEeHMA NOCIIe MpOrpeBa.

IOna toro, uro6bl CyAMTh O THIE MeTaMOp}U3Ma, U3IMEHMBILUETO PYABI
M 3aKJII0YEeHHbIe B HUX 3O0JIOTMHKH, HY>XHO He 3a0bIBaTh 00 aHanu3se reojo-
rudeckoil oGcraHOBkM. JIMilb B KayeCcTBe MOMNOJIHMTENBHBIX IPHU3HAKOB
MOTYT BBICTYNUTb OCOOEHHOCTH 30JI0Ta, OTpaXalolMe pa3IMiudg B CTele-
HH €ro npeobpa3oBaHUi M PacNpPOCTpaHEHHH MX B IpefeaX MECTOPOXIeH .

K TakuM ocoGeHHOCTAM OTHOCHTCA mnpoba.3omora. Tam, roe pynsl
nepepaboTaHbI BHY TPUPY/IHBIMH TOPAYMMH PaCTBOpaMH, npo6a 30JI0THHOK
PaHHMX IOKOJIEHMH NOBBILAETCHA, a pa3Max KoiebaHuit Mpo6bl HECKOIbKO
CHHXAeTCH.

Ecnu xe nocmorpe'rb cpemHiol0 npoGy BMeCTé B3ATBIX DAHHHX H
MO3JHMX 30JIOTMHHOK, TO pacHpefeleHHe YacTOT ee BCTPEYaeMOCTH
CTaHOBHMICA Gojlee CIOXMHBIM, a pAucmepcua Bo3spactaer. Cpemsas
npo6a MO>KeT OKa3aTbCA HHXKe, 4eM np06a paHHero 30JI10Ta, 3a cuer Gonee
cepe6GpUCTOro NO3gHero.

Ilpu nocnepymHOM KOHTaKTOBOM MeTamMOp¢u3Me mpoba NMOBbIIIAETCHA
y 30JIOTHHOK BCeX MOKOJeHMiA. B 3aBHCHMOCTH OT BeJIMUMHBI BHE[IPHBILMXCA
B NOPOAbI MarMaTHYECKMX TeJl M OT PacCTOAHMA OT HMX PYH NMPOMCXOIHT
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OmpefeNieHHbIX BBIHOC cepeOpa 3a Ipefelbl 30JI0THHOK. [ToaToMy cpepHAs
npo6a MOBBILAETCA M Y 30JI0Ta Ha MECTOPOXIEHHH B LENOM. XapaKTepHO
Pa3BUTHE HEKOTOPOro ‘KOJIMYECTBA CAMOPOAHOrO 30JI0Ta BeChbMa BBICOKOMH
npoGsI (940-999).

Yro Kacaercss BHYTPEHHErO CTpPOEHHUs 3OJ'IOTPIHOK, TO B y4acTKax I'Mgpo-
TepMaIbHO# IepepabOTKH pyH OHO OGYCIJIOBJIEHO pa3sHOBPEMEHHBIM OTJIO-
JKeHHeM 30JI0Ta M3 pacTBOPOB M 0oJlee CWIIbHBIM NpeoOpa3oBaHHEM CTPYK-
TYP PaHHero 30JI0Ta.

Ina 30510Ta B KOHTAKTOBBIX OpeOJIaX MAarMaTW4eCKHX Tel THIMYHBI
CTPYKTYpBI, CBA3aHHBIE C JJIMTEIbHBIMH H MHTEHCMBHBIMH MeTaMop¢H3yio-
IIMMHM BO3JEHCTBUAMM: OOWIMe KPHUCTANIOB, LIMPOKOE Pa3BHUTHE pereHe-
PanMOHHBIX KaifM, MOIUHBIX NepUdepUIecKuX 30H, OOemHEeHHBIX cepebpoM.

JononHuTeNbHBIMH NPH3HAKAMM 3HAUMTENILHOM CTENeHH TIJIyGHHHBIX
npeoOpa3oBaHMi MOTYT CIYXMTb: HamumuMe OONBUIMX YYacTKOB WIH
CIUIOILHBIX IPOABJIEHMHA CTPYKTYD PeKpPMCTAIIM30BaHHbIX, DPETHKTOBBIX;
OTCYTCTBME 30H pPOCTa M HX (parMeHTOB; IOSABJIEHHE CTPYKTYp, HalmOMH-
HalOUMX CTPYKTypbl pacnafia TBepHOro pacmopa — COTOBBIX, IIETENIbYATHIX,
5MyJIbCHOHHBIX, IpaHYeCKHX.

TakHM 0GPa3oM, B3ATHIE OTHENBHO, H3ONMPOBAHHO OT BCeil COBOKYI-
HOCTH, OCOOEHHOCTH 30JIOTMHOK HE€ BCerfa CIY>aT B KayecTBe HMHAMKATOp-
HBIX NpH3HAKOB. TONBKO COBOKYMHOCTH MPH3HAKOB PaCKpPbIBAIOT YCJIOBUA
oGpaaoBaHux PYA.

Ms1 oTMeTHIIH UENbIH PAX MPHUMH, TIOBHHHBIX B ‘TOM, YTO U3 3aKOHOMeD-
HOCTeil, YCTaHOBJIEHHbIX MJIA OCOOEHHOCTEH 30JIOTHHOK Pa3HOTO IPOHCXOX-
HeHus, GbIBalOT MCKiloyeHHs. OOHM M3 HUX MOTYT OBITH ONpeENeNIeHbl JOCTa-
TOYHO yBEpeHHO: IJIyOHHHbIe IpeoOpa3oBaHUsA 30JI0Ta; MeCTHble H3MEHEHHSA
YCIIOBHH pYHOOGpa3OBaHMsA; PpETHOHAIbHAsA reoXUMuYecKas OGCTaHOBKa.
Jlpyrue B HacTOsllee BpeMs OCTaloTCA B OGJIaCTH THIOTETHYECKUX NpeICTaB-
JIeHH# — COCTaB 30JIOTOHOCHBIX PacTBOpPOB, 3BOJIIOLIMA MX B Ipouecce pyaoo6-
pa3oBaHuA.

HUcronkoBanmne nmpupopp! HabGmoaeMbIX MCKITIOYEHMI OKa3bIBaeTCs BO3-
MOXHBIM B CWIy ABYX OGCTOATENBCTB: 1) OTKJIOHEHMs OT YCTaHOBJIEHHBIX
3aKOHOMEPHOCTeH OOBIYHO OBIBAalOT OJHOBPEMEHHO MPOABJIEHBI TOJIBKO Y
UacTH OCOOEHHOCTeil CaMOpOIHOrO 30J10Ta; 2) CaM XapakTep H3MeHeHHs
NPH3HAKOB 30JI0Ta NOJCKA3bIBAaeT, KaKHe MPOLECChl UX BBI3bIBAIM — KPHC-
TAUM3aUMA B PaMIMYHOH Ccpefe, MHOTOKpaTHOe OTJIOKEHHMe 30JI0Ta, ero
NepeK pUCTAUIM3aLHA.

KaXIoMy H3BECTHOMY WM BEPOATHOMY CIIyyao OTKJIOHEHHA KaKO-
roJmb0 INpH3HaKa 30JIOTHHOK OT THIMYHBIX I ONpeHeleHHBIX YCIIOBHi
HX >KM3HM IIPOTHBOCTOMT LieJIbIi KOMIUIEKC APYTHX IPH3HaKOB, IOMOTaio-
LM BOCCO3[aTh 06CTaHOBKY pyAHOTo mpouecca. Kaxmoe HEMOHATHOE CIIOBO
BIIMCBHIBaeTCA B KOHKPETHBIH TEKCT M NMOJyYaeT COBEPIUEHHO ONperereHHoe
3HayeHHMe.
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HE ONMBUTHCA

O6MaHuMBOE CXOICTBO MOTYT OGHapyXHBaTh He TOJIBKO NPU3HAKH, IPHOOpE-
TeHHbIe 30JIOTHHKAMH B 3MHBIX ITTyOHHaX.

Oumbkyu nmoAcTeperaloT HEKOMIIETEHTHOTO WIH IMPOCTO HEBHMMATENIbHO-
TO MCCIIEIOBaTeNIA PH U3YYEHHH NEPBUYHOTO M BTOPHYHOFO 30J10Ta — HHOTJA
OHM GbIBAIOT yAMBUTENBHO MOXOXMMH. PacnosHats npeoGpa3oBaHus, -moiy-
YeHHBIE 30TOTMHKAMM B 3¢MHBIX HEMIpaxX M Graropaps TpOLECCaM, IIPOUCXO/IA-
MM B 30He OKHUCIIEHUA H B POCCHINAX, O6BIYHO 3HAUUTENHHO MPOILE.

U, x0T KaMHeil IPETKHOBEHHUA B MOJOGHBIX CTy4asAX 3HAUMTENIBHO MEHb-
1Ie, YeM IIpH H3yYeHUM TOJbKO IIyGHHHBIX IPU3HAKOB, HX TalOKe Haflo yMeTb
000iiTH, YTOObI IPaBWIBHO NMOHATH A3bIK 30JIOTHHOK.

Xors, Kasanoch Gbl, HAYEro oGLEro B yCIOBHAX 0GpasoBaHHA 30JOTH-
HOK Ha IlIyOMHe M Ha NMOBEPXHOCTH HeT, CXOACTBO BBIIEJIEHHH CaMOPOJHOTO
307I0Ta Pa3HOTO MPOHCXOXKMIEHHs HHOINA Gornee 3HaUMTENBHOE, YEM HaM XO-
TENnoch Obl.

305010, . pOoAUBIUEECA B IOBEPXHOCTHBIX YCIOBHUAX (BTOpHUHOE M
”HoBoe”’), 06J1afiaeT XapaKTepHBIMH NpH3HaKaMH. JTO Ipexkae Bcero GopMel
BBIIEJICHHMI: B BUJIe MEJIKHX U MeJIbYaiIlMX KPHCTAJUIOB, AEHAPHTOB; TOHKUX
IUIEHOK CaMbIX Pa3HbIX OYepTaHHii; B BHIE HaTeKOB, aXKypHbIX I'yGoK, HHTe-
BHHBIX HapOCTOB, MOXOXKMX HA CTEJTIOLMECH WIM CIIyTaHHbIE B KJIyGOK BOZIO-
pocinu. CrioXeHHe arperaToB, COCTaBJIEHHBIX 30JIOTHHKaMH, HaTeyHoe, 3eM-
fiucToe, MOYKOBHAHOE, KOJUIOMOpP(HOE, C MPUXOTIUBO uaomyrbnvm KpHBO-
Jmueummm IPaHHIaMH.

CIPYKTYpHI 30/I0THHOK KPHCTUIHYECKHE, TOHKO3EPHHUCTBIE, nopHCTIe,
OYeHb HEOIHOPOAHbIE MO pacnpefelieHHIo cepedpa M Apyrux npumeceid. OueHp
LIIMPOKO BapbUPYIOT 3HaueHHs NpoObl H COCTaB NpuMeceii. Bce 310 06ycioB-
JIeHO 00pa3oBaHMeM 30JI0Ta IIPH HU3KHUX HaBJIEHUAX U TeMIlepaTypax U3 pa3-
HOOOpa3HbIX pacTBOpPOB. OHM MOTYT OBITh HCTHHHBIMM H KOJUIOMAHBIMH.
Ilo Mepe mpocauuBaHMsA Yepe3 NMOPUCTblE M TPELIMHOBAThble OKHCIAIOLINECT
PYABI U CKBO3b PhIXJIble PEUHbIe OTIIOXKEHUA COCTAaB PaCTBOPOB GBICTPO H3Me-
HAETCA; BAapbUPYeT H OKHCIMTEJIBHO-BOCCTAHOBHTENIbHAA 06cTaHoBKa. M BOT
B 3TOH Ype3BBIYAHHO M3MEHUMBOM Cpelle BO3HUKAIOT 30JI0TMHKH, PAL NIPU3Ha-
KOB KOTOpPhIX — (popMa, MeJIKasa 3epHUCTOCTb, HEOJHOPOAHOCTh CTPYKTYPbI,
BBICOKasA NMpoba — GbIBalOT BecbMa GJIM3KH K 0COOEHHOCTAM 30J10Ta GiIM3mo-
BepXHOCTHBIX MeCTOpOXAeHHi. ITO pacueHUBAeTCA KaK TIpOsBIIEHHe KOHBEp-
TeHIIMH, HO, BO3MOJXHO, Ha BEPXHHUX FOPU3OHTaX MAIOTITy GUHHBIX MECTO POX-
AeHHuil YCIIOBMA MHHEpaiooOpa3oBaHMA MMEIOT H HEKOTOphle Oblme YepThl
C MOBEPXHOCTHOI 30HOi. BHeIUHe TPY/HO OTIMUMMBI OT MEPBHYHOTO 307I0Ta
MeJIKHE KPHCTAIBI HU3KOMPOGHOTro “HOBOTO” 30JI0Ta B POCCHIISX, HUTEBHA-
Hble ¥ KPHCTAUIMYECKHE BBIJEICHUA BTOPHYHOTO 30710Ta B 30HaX OKHCIIEHUS
MeCTO PO>KA eHHIA.

CxopmubiMu ¢ MOpdoITorue IepBUYHOro 30J10Ta ABNATCA GOPMBI Bbifle-
JIeHW# BTOPUYHOrO 30JI0Ta B TpElIMHAaX M MHTEPCTHLMAX 3€PEH NMEPBHUHBIX
MMHEpPAJIOB: IUIEHOYHbIE, YelllyifyaThie, KOMKOBH/IHbIE,, TYCHCThIE. 3/1eCh Ompe-
JENSAIONIyI0 pOJIb MIpaeT He HNPOMCXOXKAEHHE 30JI0THHOK, a KOH(Hrypauus
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mycToT. OHM 3aNOJHAITCA OTIATAIIIMMCA 30JI0TOM KaK JIeTCKHe GOPMOYKH
MeCKOM, IPHHUMas UX OUePTaHHUA.

CnemoBareibHO, OTHENBHO B3ATbIe MPH3HAKM NEPBHYHOTO H BTOPHYHOIO
30J10Ta He MOTYT CJIYXHTB I pacNo3HaBaHUA X IIPOHCXOK/ICHHS,

HyxHo omaTh 06paiaThcss KO BceMy HaGopy ocobGeHHOCTEH CaMOpOJIHO-
ro 30j0Ta. B HeM Bcerga MOXHO OTBICKAaTh NPH3HAKH, XapaKTep KOTOPBIX
TECHO CBSA3aH C Pa3HOH NPHPOJIOA 30JIOTHHOK.

Tak, yeTKMe 30HANTbHbIE CTPYKTYPHI, LIMPOKO pacnpocrpaueﬂﬂble y HH3-
KOIIPOGHOIO 30710Ta B MaJIOIJyGUHHBIX MECTOPOKICHHSIX, JV15t BIOPHYHOTO
30JI0Ta He TUITHYHBI.

BropruHOe # “HOBOe” 30JI0TO OTIIHUAETCA MO THITY CBOE HEOMHO POJHOC-
4. Pacnipepienenme cepeGpa B npefennax 30I0THHOK IATHUCTOE, Cy6rpadmuec-
KOe, IeTeNnbyaToe, IMyJIbCHOHHOE, HHOIIa OTYETIIMBO MHOTro(asHoe. 30HaJIb-
HOCTh TOXKE NpOABJIEHd, HO UPe3BBIYANHO HEACHO M He TOJIBKO Y HHU3KOINpOO-
HOro 30JI0Ta, HO M y 4YacTH1 I06oi mpoOsl. BeigBUTE Ci1abyi0 30HAIBHOCTD
yHIaeTcs TOJIBKO C MOMOILBI0 MHKDO3OHIMPOBAHHSA; IIPH TPaBJIEHHH CPE30B
307IOTHHOK OHa He OOHapyxuBaercs. Bce 3TM HEOOHOPOOHOCTH BO3HMKAIOT
ImyTeM IepepacnpenielieHHs B MOBEPXHOCTHBIX YCIIOBHAX KOHUEHTpalMii 30-
JIOTa, CYLIeCTBOBABIIMX B ITePBUYHBIX PYHaX, a TAK)Ke B pe3ylbTaTe BhIMasie-
HHUA 30]I0Ta W3 KOJUIOHIHBIX PacTBOPOB NpH Koarynsauuu reneit. Taxoit me-
XaHW3M 00pa30oBaHMsA NPHBOAMT K IOSABJIEHMI0 BaKHOTO HMHOMKATOPHOTO
TIpU3HaKa, MPHCYLIETO BTOPHYHOMY 30JIOTY — OYKOBMEHEIX CyGMHKpoC-
KOIMYECKHX CKYTIBITYD NOBEPXHOCTH 30JI0THHOK. '

Mexanu3mM 0G6pa3oBaHHA - BTOPUYHOTO 30JI0Ta IIpefolNpeneliaeT pe3-
Kyl0 M3MEHUMBOCTh COMIep)XXaHHMii B HeM APYTHX, MOMHUMO cepebpa, 3jieMeH-
TOB-IpuMeceil. B 3aBHCHMOCTH OT cOCTaBa OKMCIAIOUMXCA PyHd, COCTaBa
H KOHIEHTpAlMM LMPKYIMPYIIMX pPacTBOPOB, KHCIOTHO-LIEIOYHOH 0Gc-
TaHOBKHM H JpyrHMX ¢(akTOpoB MHHepalloo6pa3oBaHWA, BTOPHUHOE 30JI0TO
MOXeT IIOYTH He COAepXKaTh MANbIX IpuUMeceil WIM oGilamarh OGUIMPHBIM
nx HaGopom. 30JI0TO, BO3HHMKILIEe B INIyOMHHBIX YCJIOBHAX, MMeeT Gollee
MIOCTOSIHHbIE COCTaB M COAEp)KaHHe IPUMeCe.

Ellie O/TMH Ype3BBIYAitHO BaXXHBI OTIHUMTENIbHBL IPH3HAK — IPHCYTCT-
BHe (WIH, HAIPOTUB, OTCYTCTBHE ) ra30BbIX BKITIOUEHHH.

Korga B 3emHbIX riyGuHax NajaeT AaBjieHWe, BCKHIAOT pPYHOHOCHBIE
PacTBOpbl U HAUMHAeTCs aKTMBHOE OTIOXEHHEe MHHEpAIOB, K NOBEPXHOCTH
PacTyumx 30JIOTHHOK NpPWIMIIAIOT My3bIPbKH YITIEKHMCIOrO M APYIHX ra3oB.
OHM OKa3pIBAalOTCA 3aKOHCEPBHPOBAHHBIMM B 30JI0T€ M IIOMOTal0T MOTOM
HCCIIeIOBATelIAM y3HaTh, KakMM ObUI COCTaB pPYHOHOCHBIX TOPAYMX BOZ.
Bo BTOpHYHOM 30510Te, JaXxke B MeCTaX CKOIUIEHHA KPYIHBIX €ro BbIIeJIeHHIt,
ra3oBble BKJIIOUEHUA He BCTpeueHsbl. II0-BUAMMOMY, IIPUUNHON 3TOMY CIIYKaT
Huskoe (aTMocdepHOe ) maBjieHue, IPU KOTOPOM He IPOMCXONMUT BCKHIIaHHs
30JI0TOHOCHBIX PacTBOPOB, a Take GONbLIast pOIIb B IlepeHoce 30J10Ta KOJI-
JIOUTHBIX PacCTBOPOB.

HauGonee Hapexmble OaHHBIE O nponcxo»cnemm CaMOpOMHOIO 30JI0Ta
MoryT ObITh MOJIyYeHbl M3 aHAJIW3a MHHEPAIbHBIX COOOILIECTB: eciiM HaGitio-
JaloTCA NMPU3HAKH OSHOBPEMEHHOrO OTIOXEHHA 30JI0Ta ¢ BTOPUYHBIMH MH-
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HepaJlaM¥, MOXXHO yTBEPXAaTh, YTO 30JIOTHHKH HMeIOT THIepreHHyI0 IpUpo-
ny. Ecii ke 3011010 npocTo 06pasyeT CpOCTOK C TMIEPreHHbIMM MMHepara-
MM, He HCKJII0YeHO, YTO 3TO OCTATOYHOE BhIfIEIeHHe, a MUHEpaIIbI IpeoGpaso-
BaHbl B 30HE OKHCIIEHHsI, HO He HCIIBITAIM NIEPEOTII0XEeHH .

HaGmiogenua Hapj B3aMMOOTHOLUEHMAMH THIIEPreHHOrOo M OCTaTOYHOTO
30JI0Ta, BTOPUYHOTO 30JI0Ta H BTOPHYHBIX MHHEPAJIOB H HCCIIEMOBaHHE KOMII-
JleKca 0cobGeHHOCTEN 30JIOTHHOK [IENAl0T BBIBOMBI O €r0 NMPOHCXOXKHECHHH Of-
HO3HAYHbIMH. .

Henpit psp MOX0xHX 0Gpa3OBaHMi Pa3BUBAETCA Y 30JIOTHIX YaCTHL| IpH
HM3MeHEeHHsAX UX Ha 3¢eMHOM IIOBEPXHOCTH M B ITyOHHax. B Toit ¥ mpyroii oGcTa-
HOBKe Ha 30JIOTMHKaX BO3HMKAlOT BbICOKONpOGHble kaeMkH. OOemueHHbIe
cepeOpOM JIMH30BHAHBIE INPOXWIKH MNOSABIAIOTCA B LEHTPAIBHBIX YacTAX
BbIfIeJICHHH;, 00pa3yloTCA CIIOXKHbIE ABOHHHKM H CTPYKTYDBI PeKPHCTaNIIIH3a-
mmH. -OfHaKO NpH [IeTabHOM PacCMOTPEHHH JIOBOJIBHO JIETKO 3aMETHTh pas3-
JMUMA TyOGMHHBIX M IMOBEPXHOCTHBIX H3MeHeHMil. Bce HOBOOGpasoBaHMA
npuoGpeNn NpH3HAKH, 00yCIIOBJIEHHbIe (U3NKO-XMMHUECKOH 0OCTaHOBKOIA,
B KOTODOi OHH BO3HHKIIH. '

B rny6uHHO# 00CcTaHOBKE BO3HMKHOBEHHE Ha 30JIOTHHaX BBICOKOINpPOG-
HbIX KaliM CBA3aHO ¢ MeTamMopdu3MOM H 00ycioBneHo Oud¢y3ueii mpume-
ceit 3 nepudepHIecKUX CII0EB 30JI0THH.

Ilpu uHTEHCMBHOM MetaMopdu3me (mpu TeMnepatypax Beie 600°C),
no pganHeiM B.I'. MouceeHko, Ha NOBEPXHOCTH 30JIOTHH 06Gpa3yloTCs pereHe-
panuoHHble KaiMbl yucTOro 30j10ta. CTpOeHHe UX HE3epHHCTOE, I'PAHHIbI C
30/I0THHAMH paBHOBecHble. [Ipu Gollee HU3KMX TeMIlepaTypax KaiMbl, Hall-
pOTUB, Hepefxo oborameHbl cepeOpoM. OHO MepeMeLIaeTcs Ha NIOBEpXHOCTh
30JIOTHHOK, HO He BBIHOCHTCS 33 HX IIpedelibl — He#oCraer = Tellla.

llnpokoe pasBuTHe NpH Meramopdu3Me HUMEIT Takxke OoOeaHEeHHbIE
cepeOpoM mnepudepHueckue 30HBI, NMOBTOPAIIUKE KOHQHUIYPalMio 30JI0THH
H OTHENBbHBIX 3epeH B 3epPHUCTBIX arperarax 30510T1a. YeTkux ¢a30BbIX IPaHHUIL
30HBI HE MMEIOT, CTPOEHHE UX HEe3epPHHCTOE, a COCTaB KOpPpeJIUpyercs ¢ COCTa-
BOM HEM3MEHEHHOTO 30JI0Ta — OHH MMEIOT HeCKOJIbKO 6oJiee BHICOKYIO IIpO-
oy. . ‘

IlepexpuCTaJUIN3aLMA OCTAaTOYHOTO 30JI0Ta C  OGpa30BaHMEM BBICOKO-
NpoOHBIX KaliM B MOBEPXHOCTHBIX ' YCJIOBHAX TaK)Xe HAUYMHAETCA IO
nepudepuu 30JI0THH, HO O[], BIIMAHHEM HHBIX BO3[1eHCTBHIA.

TloBbIlIEHHE TeMIlepaTypbl CUCTEMBI 3a CYET TeIIoBOro 3¢dexra peax-
LIMH OKHCJIEHHA Cylb(HOOB He ABJIACICA OCHOBHOH NPUYMHON IepeKpucTal-
NM3aIMM M MOXeT JIMIL CIOCOOCTBOBaTh €if. B OTpaHMYEHHBIX Y4acTKax
30JIOTHH. ' '

Mexanmyeckue nedopmanyu NOBEPXHOCTH 30JIOTHH NMPUBOOAT K BO3HHUK-
HOBEHHI0O MHOXXECTBEHHbIX IEHTPOB PEKPHCTAIIM3alMH, a 3TO CNOCcOGCTBYeT
00pa30BaHHI0 MEIKO3epPHUCTON CTPYKTYpbI 060nouky. [lepekpucTamusanus
BHEILIHETO CJIOA CNOCOOCTBYeT yHalleHHIo U3 Hero cepebpa.

. BeimenaunBaHMe cepebGpa coO3[aeT MOPHCTYI0O BBICOKONpPOGHyH 0Go-
JIOYKY C PE3KMMH KOPPO3HOHHBIMH I'DaHUIIAMH.

Camonuddysus cepebpa ¢ NOBEPXHOCTH 30JIOTHH YCKOpSeT IpOLeCC
PacTBOpEHH. ’
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TakuM 06pa3oM, CTPYKTypbl IIOBEPXHOCTHOH 'IepeKpHCTALIH3AlHNU
OCTaTOYHOTO 30JI0TA Yallle BCEro MMeKT, B CHIY HX NPHPOABI, OCOOEHHOCTH,
OTJIMYHBIE OT CTPYKTYP Iy GHHHOI IepeKpHCTAIIIM3aIHH.

OnuHAKOBBIMH ABJIAITCA JIMIIb CTPYKTYPbI peKpHCTAIUTH3AIMH.

Pacro3HaTh ¥X IPOMCXOXIEHHEe MOXHO IO HEKOTOPBIM KOCBEHHBIM [aH-
HbiM. Tam, roe y pynaHOro 3050Ta NMpPakTHYECKH HEM3BECTHBI WIM C/1abo
MPOABJIEHB! MOJIM3IPHYECKH3EPHUCTbIE CTPYKTYpbl, OHH He THIMYHBI i
30JI0THH U3 pocchimeil. Ecin B pyHBIX MeCTOpPOXAEHHAX IS 30JI0Ta XapaK-
TepHa IOJIM3OPHYECKAsA 3epHUCTOCTb, OHa 4acTO HaGnmiopmaercs M B Giu3ie-
KalUX PpOCCHIMAX. MOXHO MOITOMY NpEATONIONKHUTb, YTO TIOMHIAPHUECKH-
3ePHHCTbIE CTPYKTYPbl PEKPHCTAUIH3ALMH BOSHHMKAIOT B OCHOBHOM B IIIy-
OHHHBIX YCJIOBHMSAX.

HanpotuB, pasBHIHEe CTPYKTYpP PEKPHUCTAUIM3aUMH C YIJIOBaTHIMH He-
NpaBWIbHBIMKM 3€pHAMHM M [ BOHHMKaMM IPOPacTaHUA B 30JI0TE PYAHBIX
MECTOpOXIEHHI M TIPWIEraloyX K HHM POCCHINeHl KOppelupyercs HaleKo
He Bcerga. Takue CTpYKTyphl MOTyT OTCYTCTBOBaTh y 30JIOTMHOK B KOpEH-
HBIX MECTOPOXXIEHUAX M 30HAX OKMCIJIEHUA M ObITh LIMPOKO PacHpOCTpaHeHBI
B pocchHiaX. Pe3ikoe Bo3pacTaHue CTeleHH PeKpUCTAULIM3ALMK B POCCHIITHOM
30JI0Te 10 CPaBHEHMIO C PYAHbIM (TOil e Pa3HOBHIHOCTH) CBHETENBCTBYET
B N0J1b3y Npe0Gpa3OBaHMii B IOBEPXHOCTHBIX YCJIOBHAX.

IlpakTHueckOe 3HaYeHHE TaKHUX NPH3HAKOB TPYOHO mepeoueHuTbh. OHHU
IIOMOraloT 1O OCOGEHHOCTAM 30JIOTHHOK, HAWIeHHBIX 'Ha IIOBEPXHOCTH,
OIpefelIATh TUIbI KOPEHHbIX MCTOYHMKOB, y3HaBaTh; Ileé OHA PACIOJIOXKEHBI,
NpAMO JIM M3 pyA TNonafaad 30JIOTMHKH B POCCHIIb WIM IIyTh MX ObUI
CJIOXKHBIM, MHOTOCTYNEHYaTbIM — CJIOBOM, IIOJIyYHTb Hauﬁommym mupop-
MalHI0 OT HeGOJIBILIOTrO YHCIIa 30JI0THIX KPYIMHOK. .

ITocMoOTpHM, Kak 3TO Jenaercs. -

KAKHWE MECTOPOXIEHUA UCKATD?

Mb!I yXe CTAIKHBAIMCh C IOXOXeit 3a/iaueil, Korga rOBOPWIH O 30JI0THHKAX
H3 MeCTOpOXieHui, cOPMUPOBABIIMXCA HA -Pa3HBIX I'TyGHHHBIX YPOBHAX.
Ceiiyac HaM CTala U3BECTHAa OJHA OYeHb CyLUeCTBEHHasdA [eTajlb — BOIpPOC O
IITyGUHHOCTH CJiemyeT 3afaBaTh TOJNBKO OCTaTOYHBIM 30JIOTMHKAaM, rAe Gbl
OHM HM HAXOOMJIMCh, B 30HE OKHCIIEHHA HIIH yXe B pocchbimsax. Tam, momyuus
Ha3BaHHe POCCHINHOTrO 30JI0Ta, OHM IO CBOEH CYTH NPOHOJDKAIOT GBITH OCTa-
TOUHBIMH, T.€. OCTaBILMMCSA HENpeo6pa3oBaHHBIM 0 KOHIIAa PYJHBIM 30JI0TOM.
BTopuyHOE 30710T0 HHKaKHMX BHOMMBIX BOCIIOMMHAHMH O IiIyGHHe PYHHBIX
MECTOPOXKIEHHI He COXpaHseT, Pa3Be UTO MOXET IOfICKa3aTh, YTO B HHUX
CYIIECTBEHHYI0 POJIb MIpallo TOHKOJMCIIEPCHOE 30JI0TO B CYNbHAAX  TesuTy-
PHIbI HIIH TAKMX MHHEPATIOB GBIZIO HEMHOTO.

WsydeHne Mpu3HaKOB OCTATOYHOTO 30JI0Ta I TOTO, YTOOBI OMpeEMIETHTD
[NyOHHHOCTD MECTOPOXIEHHH M IIOCIIeOBaTeNbHOCTh MX (POPMHpPOBaHHsA
(3TamHOCTh, CTaMMHHOCTD), NPHHIMIMAILHO HEe OT/IMYAETCH OT MCCIIeNOBaHHMA
C TeMH ke LEJIAMH 30J10Ta, nonytxem{oro U3 pyH, He 3aTPOHYTHIX BTOPHYHbI-
MH H3MEHEeHUAMH,
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Hyxaio Tonmbko oOpaiiare BHMMaHME Ha HelpeoOpa3OBaHHbIE, OCTAaTOY-
Hble, YYacCTKH 30JIOTHHOK, OCTaBJifAA “’3a CKOGKaMH’ BBICOKOMPOOHBIE MeX-
3EPHOBLIE MPOXWIKK M KOPPO3HOHHBIE OGOJNIOYKH M ¢ GONBLIOH OCTOPOX-
HOCTBIO IIOAXOOA K CTPYKTYpaM pexpucTauu3auuu. OnpepesneHuro rilyOuH-
HOCTH OHM He NOMEIIAlT, a BOT CNyTaTh NPU3HAKH CTaAMHHOCTH M MeTa-
Mop¢u3Ma ¢ MPU3HAKAMH BTOPHYHBIX H3MEHEHHH — MOTYT.

I'maBHpIe M3 HMHOMKAaTOPHBIX OCOOEHHOCTeH — MpPOOY, 3JIEMEHTBI-NIpH-
MeCH, HallMuMe WIH OTCYTCTBHME 3OHAIBHOCTH, — MOXHO BBIABHTb Haxe IO
HeGOJIbIIMM peJIMKTaM OCTAaTOYHOTO 30JI0Ta, OKPYXEHHBIM T'YCTBIM KpY-
’KEBOM THIIEPreHHON KOPPO3HH. -

KoHeyHO, ecnM aHaIM3UpOBaTh M3MEHEHHble 30JIOTMHKH LEJIHKOM,
cofiepXXaHUs TNpHMeceil B HHX OyOyT MeHblie, Y4eM B HEeH3MEHEHHOM
30j10Te. I3 KOppO3HOHHO# OGOJIOYKH BBILIEIAYUBAETCA He TOIBKO cepebpo,
HO M pOpyrue 3nemeHThl. VICKIIIGUeHHe COCTaBAT KOHIEHTPAlMH MEOH M,
MoxXeT ObiTh, dXene3a, OHM HaKaIUIMBAIOTCA NyTEM xemocop6um4 B
KOPPO3UOHHOM CJIO€.

Mosatomy mo cocraBy 30JIOTHHOK M3 pocchineit uHorga GbiBaer Tpyn-
HOCYJHTh O MHHEPAIIbHOM THIIE MECTOPOXIEHHA.

OpHako KOppO3MfA MalleKO He BCErfla MHTEHCHBHA, a PEJIMKThI 3HOO-
TEHHOro 30JI0Ta TaK Maibl. Bo MHOrMX ClIy4yasx COOTHOLIEHMA KaK pa3
oOparHple, M 3JIeMEHTBHI-IPMMECH MCIIPaBHO CIIYXKaT [OMOJIHUTEIbHBIMH
TOKA3aTeNIAMH  BO3MOXHOIO ~ MUHEDAIBHOTO THINA MECTOPOX(IeHUA X
PEerHOHAIBHOM reOXUMHYECKOH 0GCTaHOBKH.

. Bcerna nu crepyer yHOBIETBOPHTBCA TEM, 4TO HailleHO CaMOpOAHOe
30JI0TO B pPOCCHIMM — B pYyclie WIH Ha HEBBICOKHMX Teppacax IO CKIJIOHaM
OOJIUHBI, — M MO OCOGEHHOCTAM 3O0JIOTMHOK YCTaHOBJIEHO, KaKHe 30JI0TO-
PyAHbIE MeCTOPOXIEHUS Ha[l0 HCKATh? .

3a BpeMsa CyLIeCTBOBAaHUSA -3€MHOH KOpbl OHa B IpefiellaX paiioHa
IpeTeprieNa CJIOXKHbIE BO3HEHCTBUA TIIyOMHHBIX CHJI H OKa3ajlach pa3bu-
TO# Ha OTHeNbHble GIOKH. 3eMilsa MpPOHOIDKala [bIIaTh, IOGHUMASA U OINYC-
Kaf oTHensHble Oyoxu. Ha ee moBepxHocTH cyGTpomMyeckHe jieca CMeHsA-
JIKCh XBOWHBIMH, HACTYNAIM M yXOOWIM JIEAHMKH. BricTymarougie Ha moBep-
XHOCTh NMOPOIbI M3MEHAJIUCH NPOLIECCAMH BbIBETPUBAHUA; BO3HMKAJIM KOPbI
BbIBETpUBaHHA, IOKpHIBalOIIMe OGIMpHbIe IUIouwanay (IUIOWIAMHEIE),
KOpDBbl BBIBETPHBaHMA BHOJIb TEKTOHWYECKHMX HapylLIeHHHd — pa3JIOMOB,
pasgensaoumMx OJOKH M paaﬁnnamumx H ApobaumX TONUM TOPOX
(nuHeitHbIE) .

JlpeBHHE peKH Pa3MBbIBAIIH KOPY BbIBeI‘pHBaHmI HECJIH ¥ OTKJIaNbIBAIH
IIepeMBIThIil OGJIOMOYHBIH MaTepuall, 06pa3ys peyHble OTJIOXKEHHS — allio-
Buit. Korma ppxanue 3emnu 3amMMpalio M peKM NpeKpaiuajiu NpOIINBaTh
JIOJIMHY, BBIBETPMBAHHIO IOABEPraJIiCh MX OTJIOXeHusA. HoBasg akTuBH3a-
UMA HeAp — HOBOEe Bpe3aHHe BOJOTOKOB.— PasMbIB KOP BbIBETPUBAHUA
U a;munoBuA. [IpH 3TOM B peuHble OTJIOXKEHHA MOTJIO TMOCTYNATh 30JI0TO — M3
KOp BbIBETPMBAHHUA, U3 “CBeXHX’ Bpe30B B OOpTax M OHHIAX HOJHH, U3
NepeMBbITOTO AJLJIIOBMA.

Ilpy ocBOEHHH HOBBIX TEepPHTOPHI COBCeM HeGe3pas3NIMYHO 3HaTb,
OTKY/Ia B35UTOCh 30JI0TO M I€ OHO eILe MOXET GbITh.
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Ha teppuropusax pacnmpocTpaHeHHs POCCBHIMHOM 30JIOTOHOCHOCTH OYeHb
9aCTO B MOJIOABIX POCCHINAX BCTPEYAaeTCA “fipeBHee” 30JI0TO — 30JIOTHHKH,
NOCTYNMBIIME B DOCCHINb JABHO M HEPEAKO -MpOIUEAUINE CIIOXHBIA IyTh C
YepefJlOBaHHEM HEOIHOKPATHBIX IlepeMellleHHil M NepUOMIOB MOKOsA. ITO ceps-
€3HOe NpefyTpexKaeHHe O TOM; YTO B paifoHe, IOMHMO MOJIOMBIX POCCHINEit,
MOTYT GbITh M GOJNlee [IpeBHHe, pacloJioKeHHble HAa BBICOKHX Teppacax, ylie-
JieBIIME OT Pa3MbIBa NIPH Bpe3aHUM [AOJIMHBI.

Tax xax POCCHITHEIE 30TIOTHHKH HECYT B PAMIe CIy4aeB NPHIHAKH HEOf:
HOKDATHBIX NepeMellleHuii W NpeGbBanus B NOKOE, BO3MOXHO IIPHCYTCTBHE
He OJIHOTO, 4 HECKOJIbKHMX YPOBHeil APEBHUX TEPPac, CIIy>KMBIUMX IPOMEXY-
TOYHBIMH MCTOYHMKAaMM HHTaHHUA pocchimeil. CKOJIBKO 30JI0Ta OTHAET Kax-
OBl M3 HUX B MOJIOLYI0 POCCHIIb HA TOM MJIM MHOM YYacTKe JOJMHBI,
ONATB-TAKK TOUHee BCETO PACCKAXYT 30JIOTHHKH — CTOMT JIMIIb CPaBHHTb
COOTHOILIEHHE YaCTHIl, Pa3JIMYAOIIUXCA N0 BPeMEHH MOCTYIUIEHUA HX U3 KO-
PEHHbIX HCTOYHHKOB H IO WCITy BO30GHOBIIABLIMXCS NEPeaBHXECHHU.

110 CJIENAM 30JIOTUHOK

Ilyckasich B HeBeIOMBIH IyTh IO 3€MHO# NOBEPXHOCTH, 30JIOTHHKH IpHOG-
peraoT Bce G0MIble HOBBIX IIPH3HAKOB, IIOBECTBYIOMMX 06 HX MepeiBUKEeHUH.

IIpoiitTi Mo citegaM 30JIOTHHOK — 3HAYMT MOHATh MHOroe M3 TOro, YTO
IPYTHM IyTeM y3HaTb TPYJHO WIH HEBO3MOXHO.

Creppl 30JI0OTHHOK MOTYT OBITh OCTaBJIeHbI B- BHEe OecCOpAOOYHO pac-
CesIHHBIX YaCTHI[ WIM BBITAHYTHI YaCTO B IpephIBHCTbIE, HO BeAyllue B OIpe-
[eJIeHHOM HanpaBJIeHMM TPONMUHKH-IOKKH. TpONMMHKM CIMBAIOTCA B HOPOX-
KM, BbIOeraoT Ha GOJNbILyI0 JOpPOTY, a OHa NPMBOAMT K IJIaBHOHM Tpacce —
DOJIMHe KpPYMNHOIi pekH. JIoKOK — pyueit — peuka — peKa... A Jaiblie ¥ MOp-
CKOH IUISDK, M 3TUB.

Jaxe paccesHHble 30JIOTHHKH CIIOCOGHBI paccKasaTb, M3 KaKHX MeCToO-
PO>KTIEeHH# OHU B3SUTHCh, OJMHAKOBBIM WIH Pa3HbIM GbUTO HX MPOHCXOXKIECHHUE,
CKPELIMBATHKCH JIH HX IyTH-HOPOTH. '

30JIOTHHKH C MPOTOPEHHBIX JOPOXKEK IMOBeJAloT TO Xe camMoe, HO pac-
CTIpaumBaTh HX Gyper iérye. B pocchmsax ckanmmBaeTcs GOJblIe YacTHI, cCaMo-
POJHOTO 30JI0Ta, XapaKTepH3yIOIKX OGIIMPHbIE YYaCTKH — IUIOLIAAM CHOCA.
IlpocnexxuBasi OT CKJIOHOBBIX pOCCBHINEH A0 GONBLIMX JOTHH OCOOEHHOCTH
30JIOTHHOK M MX. M3MEHEHHd, HAHOCA 3TH CBeJeHHs YCIOBHBIMHM 3HaAKaMH Ha
reoJIOTHYEeCKHe KapThl, MOXKHO HAMETHTb MeCTOIIOJIOXKeHHe MCTOYHHUKOB, ITH-
TaBIUMX POCCBHIMM 30JI0TOM, YBH[ETb NPHYypPOYEHHOCTh HX K OIIpefeJIeHHbIM
reoJIOTHYECKHM CTPYKTypaM H 30HaM MHHEpaM3aliM H yCTaHOBHTDb 3aKO-
HOMEPHOCTH paclpoCTpaHeHus Ha H3YYeHHOH TeppUTOPHH.

Yem Gmrke yyacTOK pOCCHIMM K KOPEHHOMY HCTOYHHKY, TEM 30JI0THHKH
KpyTiHee, OKaTaHHOCTh MX cJlabee; uallle BCTPEYAIOTCA CPOCTKH CZMOPOJHO-
To 30710Ta ¢ KBapleM APYTHMH MHHepajlamMH; MeHblie KOPPOAMPOBaHa Io-
BepxHocTh. HO 3TO elme He 3HauMr, Yr0 KOpEHHOH MCTOYHMK NpeNCTAaBIIAET
coBoit pyaHOe MecTOpOX/eHHe. ITO. MOTYT GBITh Pa3pO3eHHbIE PyIHbIE TeNa,
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OTHeNbHBIE PYHONMpOsBIeHUs. Bce BMecTe OHM B COCTOSHMHM HACBHITHTH POC-
ChIIb 30JI0TOM, HO B OTAENIBHOCTH HE HMEIOT IIPOMBILLICHHOH IEHHOCTH.

HauGonee GnaronpusTHble YCJIOBMA . IJIA MMTaHMA MPOTAXEHHBIX POC-
ChiNeil GBIBalOT, KOTMa IOJIMHA He NepeceKaeT 30Hy C 30JI0TOHOCHOH MHHepa-
JIM3alMeil, a TPOXOJUT BHOJNB Hee. B Takux ciryyasx BO Bceil pOCCHITH HapsAMy
CO 3HAYMTENIBHO  M3MeHEHHBIM IIpH NepeHOCce 30JI0TOM, MOCTYNHBILMM M3
BEpXHHX IO TeYeHHI0 YHACTKOB JIOJIHHBI, BCTPEYAIOTCH U cna6o npeoGpa3oBaH-
Hple YaCTUIpI.

_ CyIecTBYIOT uelible NPOBMHIMH, Te 30JIOTMHKH He YHOCATCH NaleKo
OT KOpEHHbIX HCTOUHMKOB. HO 3HauMTeNnbHO walle OHM NepeMeLIaTCA Ha
COTHH METPOB M KIJIOMETpHI, 2 MeJIKHe YacTHIbI — U Ha JICATKH KIIOMeT-
POB OT MeCTa CBOEr'0 pOXIECHHUA.

CamopoHOe 30JI0TO He paclpefieliAeTCA PaBHOMEPHO Ha BCEM IpOTH-
sxeHMM pocceimi. CaMble KpYTHble KYCOUKH NepeMelatorcsa cilabee, caMbie
MeJIKHe TepelBUraloTcsi HauGollee OajilekO. B COOTBeTCTBMH ¢ 3THM pa3nu-
YaI0T rOJIOBHbIE, CPEAMHHBIE H XBOCTOBBIE YYaCTKH POCCHINEH.

. TonoBHble, pacronoxeHHple ONWKe K MCTOYHUKY NHTAHMA, YYacCTKH
pocchinieit yacTo HauGonee Gorarsie, XBOCTOBble — GemHble. OmHaKo He Cile-
AyeT 3a6bIBaTh O MHOTOOGPa3uM IPHPOAHEIX (HAKTOPOB, CIOCOGCTBYIOMMX
06pa30BaHHI0 CKOIUIEHHH POCCHIIHBIX 30I0THHOK. OGBIYHO BGIH3H KOpEH-
HbIX HCTOYHMKOB INPaKTHYeCKHM He BCTPEYAIOTCA XOpPOLIO OKaTaHHbIEe 30JI0-
THHKH. Ho MHOrOa BOpyr B JIOXXKe NMOABIAETCH MHOTO OKaTaHHBIX 30JI0TH-
HoK. Tyt ye Hajio 3agymaTbcsi — He Pa3MbIBaeT JIM JIOXKOK [IPEBHIOK0 POC-
ChIIlb, HE TEPEXBAaTWIA JIM OfHA MOJMHA Yy JpYroii B IpOIECCE CBOEro
Bpe3aHHs YacTb NMPUTOKOB BONH3M Bopopaspena. CeTh peuHbIX HONHH Mepe-
CTpauBaercs, yriy6isercs, epexBaTbIBaeT y COCEIOK BEPXOBbA M IPUTOKH.
U muuepanor nenaer cBOH BbIBOIBI, 0653aTeNIbHO- OMUPAaACh Ha aHAIU3 KapT,
reoJIOTHYECKMX H TreoMOp¢OIOrHYeCKHX, OTOGPaXKaIOIMX TreoJIOTHYeCKOoe
CTPOEHHE TEPPUTOPHit M 00YCIIOBIIEHHBIHA UM pesibéd. Hamwnyuiimne pesynbratsn
TNOJTy4aloTCA NMpPH KOMIUIEKCHBIX HCCIIEOBAHUAX, KOTrAa MHHEPAIOTH, reojio-
' ¥ reoMopdornoru paGoTaT BMecTe M BMeCTe 0OCYXIaloT BCe HOBBIE [IaH-

HbIE. ‘

APBUTPbI B CTIOPAX

ITo3HaKOMUBIIHCH ¢ OCOGEHHOCTAMH 30JIOTHHOK H COBOKYNHOCTAMH HX
MPHU3HAKOB, MOXXHO YGEIUTbCSA, YTO OHH B COCTOSTHUM CIIY)XHTD ISt NIOMCKOB
30JI0TOPYAIHBIX MECTOPOX/IEHHI H TepPHTOPHit pacnpocTpaHeHus POCCBITNHOI
30JI0TOHOCHOCTH. *

Ho 1 370 e1we He BCe MX IOCTOMHCTBA.

BriBatoT Cllyyau, KOIla OHM CTaBAT TOUKY B CNOpax McCilefoBaTelneif,
M TOJNBKO 30JIOTMHKH OTBEYaloT Ha BOMPOCHI, JECATWIETHAMH COCTaBIIABLIHME
TIpeaMeThI XapKHX [MCKYCCHH, TO 3aTHXABUIKX, TO BCMBIXMBABIIMX C HOBOW
CWIOH Ccpemy TeX, KTO NOCBATWI ceGA HayKe O CaAMOPOJHOM 30JI0TE€ H €ro
MECTOPOX/ICHUAX.

OpyH U3 MHOTHX )mcxyccuom{mx BOIIPOCOB — CJIEAYIOLLHIA.
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PACTYT JIM CAMOPOJKH B POCCHIIIAX ?

CamoponkH, 0COGeHHO KpyIHble, Yallle BCErO BCIPEYalICA B POCCHINAX.
Kasanoce 61 ecTeCTBEHHBIM: YeM GOibllle Macca 30JIOTHHOK, TeM TpyIHee
yBlleub ee BOJHOMY IIOTOKY BMecTe C OGJIOMKaMH JIerkKMX FOPHBIX NOPOL.
W BOT OHM BHIMBIBalOTCSH, NEPEHOCATCA OT TOrO MecCTa, TIe pa3pylianach
JKWIa, a CcaMOpOAHOe 30JI0TO [ABHXKETCA MefJIeHHee, yTh ero Kopoue, a y
TMraHTOB M BOBCE HeJlaJieK.

Ho nmoueMy kpynHble CAaMOPOAKH HAXOOAT B KOPEHHBIX MeCTOPOXKAEHUAX
yalle BCEr0 B BePXHMX YaCTAX XXWI, B 30HaX OKHCIeHUA? MoxeT GbITh, OHM
TaM U obpasyrorca? ‘

BcnioMHMTE BEpPTHKAIBHYI 30HAIBHOCTD MecTOpoxxaeHuit. UeM riy6Goke
yXOOMT pynHOe Teylo, TeM Gonble Menkoro 3onora. He OT/IENbHBIE CITy-
9aH — 3aKOHOMEPHOCTb, 3 HCKIIIOUeHHs, KaK M IoJiaraercs, ee MOATBEPXKIa-
1o1. [IpaBga, kpymHoe 30/710TO pa3BMTO M Ha BEPXHHX FOPH30HTAaX CIIEMbIX
PYIOHBIX Tell, He BBIXOAAIIMX Ha MOBEPXHOCTh M HE 3aTPOHYTHIX NPOIECCOM
OKHUCIIeHHS. ‘

U BoT yxe MHOrHe HECATWIETHS MHHEPAIOTH M TeOJIOTH MAENATCA Ha
mBa mareps. IlpepcraBHTENH O[HOrO Jiareps OOKa3bIBalOT, YTO KpYIHbIE
BbIfIeJIeHMs] CaMOpPOJHOrO 30JI0Ta OTJIAraloTCA B PYAHBIX MECTOPOXICHHAX,
CTOPOHHHKM [PYTOro YyBEpeHbl, 4TO CaMOpOAKH OGpa3synTcsi B INOBepX-
HOCTHBIX YCIOBHAX — B 30HaX OKHCJIEHHS M AaXe B POCCHITAX.

BO3MOXHOCTh YKpYIHEHHs CaMOPOJHOTO 30JI0Ta B IIOBEPXHOCTHOM
o6craHoBKe moka3aHa. IIoaToMy BO BTOpOi rumorese HeT HHYErO HeBepo-
ATHoro. OCTaBalloCh TOJNBKO OHO — HAWTH HEOCNOpHMBIE HNOKa3aTelIbCTBA.
WX He XBaTalo CTOPOHHUKAM O06eHX TOYeK 3pEeHH.

Ho Benp mepBHuHOE, pygHOe, M BTOpPHYHOE, FMIIepreHHOe, CAMOPOIHOe
30JI0TO OTJIMYAEeTCHA IO COBOKYMHOCTH NMpPH3HAaKOB. Teneps, KOrJa OHH H3Be-
CTHBI, Ha apeHy CIOpa C TOJIHBIM IPaBOM BBICTYNAIOT 30JIOTHHKH, ITyCTh UX
TMTaHTCKHe pasMepbl TaKOBBI, YTO 3TO YMEHBIUNTENIbHOE Ha3BaHUe MO UM
MOAXOMOMT. ' ’

HUrak, 0 ueM pacckaspIBaloT CaMOpOaKHu?

BriepBrie, H3yuMB MellKkHe camopoaku M3 poccbmed, H.B. IlerpoBckas
oOpaTiyia BHMMaHHe Ha TO, YTO BHYTpeHHee CTPOeHHe M COCTaB CaMOPOOKOB
U3 DY M pocchmied OOYHAKOBBI. TONBKO TOHKHi NMpPHIOBEPXHOCTHBIA CIIOH
POCCHITHBIX CAMOPOAKOB OBUT H3MeHEH B pe3yJIbTaTe OKAaThIBaHUA U KOPpO-
3MH.

B panpHeiilieM Ha OCHOBaHMM OTrPOMHOrO (aKTHYeCKOrO MaTepHana,
COOpaHHOrO HaMM M UEJBIM PAJOM HCCllefoBaTelNeil, MOATBepAWIOCh: [a,
MOYTH BCErga CaMOPOAKH M3 KOPEHHBIX MeCTOPOXHEeHHH, B TOM YMCIle U3
HEHM3MEHEHHBIX PYy[ M M3 30H HX OKHCIIeHHA, a TaKx€ H3 CBA3aHHBIX C HUMH
pocchbiieil MMEIT OIHHAKOBbIe NpH3HaKkH. HeT HuKakux OCHOBaHHMi CUMTATh,
4TO YCJIOBMS M MeXaHM3M OOpa30BaHMA CaMOpPOAKOB ObUIM pa3THYHbIMH.

Bor camoponok u3 30HBI oxuciieHusa. Ha ero nmonupoBaHHOM cpe3e Bbl-
TPaBJIMBAETCA CTPYKTYpa, THIMYHAA [UIA CaMOPOOHOIO 30JI0Ta C IIyGOKHX,
He 3aTPOHYTHIX IOBEPXHOCTHBIMM M3MEHEHMSMH, TOPU30OHTOB PYIOHOIO Me-
CTOPOXKTAECHHSA: [IBa PsAAa HENMpaBWIBHBIX 3epeH TAHYTCA OpPYr OpYry Has-
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CTpevy OT CTEHOK TPEILMHBI B KBaplie, CMBIKasACh B LieHTPE 110 HEPOBHOM rpa-
Huue. Ta ke KOHUrypauys 3epeH, OMMHAKOBBIH XapaKTep JBOHHUKOB, paB-
Has npo6a. Toyeko B caMOpojKe U3 30HbI OKHCIICHHS HHOTTa Pa3BUThI MEX-
3epHOBBIE BBICOKONPOGHbIE NMPOXWIKH, Aa MOPOH — OTHAENbHbIE 3apOJIBIILE-
Bble KOpPpO3HOHHbIe 3epHa. IlepeiimeM Kk pocchimH, Gepyuied Hayano OT KO-
PEHHOTrO MeCTOpOXOeHUA. B ee BepXOBbAX caMOpPOOKH NPAKTHYECKH HEOTIIH-
YMMBI OT TeX, YTO BCTPEYEHbI B 30HE OKHCJIEHH:A, TOJIBKO MX 3HAYHTEIBbHO
Gonblue (32 CYET pa3MbIBa BEPXHMX rOPH30HTOB OKUCIIEHHBIX DY), ia TOH-
KHe OTpPOCTKH IpuMATsI. Hibke mo TeyeHMio BO3pacTaeT OKaTaHHOCTb CaMo-
POIKOB, BepHee MX yYaCTKOB, 0CBOGOXMIEHHBIX H3 BMEeLIAIOIINX MHHEPAIOB.
OT 31010 H3MeHserc (OpMa, YBEITHUMBACTCA TOMLMHA KOPPO3HOHHOTO
CII0f1, IOABJIAIOTCA 30HBI TPAHCIIAMIA, YYaCTKH peK pucTa/um3auyy. Ho B ueH-
TPAIbHBIX, He 3aTPOHYTHIX H3MEHEHUAMM, YaCTAX CAMOPOAKOB COXPaHAITCA
Bce Te NIPH3HAKH, KOTOpble ObUTH Yy PYAHOTO 30JI0Ta.

., B3aMMOOTHOLIIEHHAA CaMOPOJHOro 30JI0Ta C BMELIAMMIKUMH MHHepalTaMH,
B IlepBYI0 OYyepefb C KBapleM H CylbGuIaMH, COBEPLICHHO OMHAKOBHI B
PYOHBIX H DOCCBHIHBIX caMopoikax. CaMOpOAKH, NMOKpBITble KOPOYKAaMH
BTOPHYHBIX MHHEDAJIOB jkejle3a, BCTPEualoTCsA JaeKo He BO BCEX 30HaX OKHC-
JIeHHs. M pOCCBIIAX. YCTAHOBJIEHO, YTO TaKHe >KeJIe3UCTble KOpDKH — ’’py-
6alKu” J1erko OTCJIaMBAaKOTCA C IOBEPXHOCTH CaMOPOIKOB, OGHAXAsA XWIIb-
HBIA KBapll C MPOXMIKAMH 30JI0Ta WIH CaAMOPOAHOe 30710T0. CBexMit KBaplL
M HEeOKHCJIeHHbIe. CYNIbGUBI, PaBHO KAaK M JpYTHe Ile PBUYHbIe MUHEPAIbI Py-
Opl, HepeAKO OBIBAIOT 3aKJII0YEHBI BHYTPH CAMOPOKOB.

- CaMOpOOKH M KpYNHble 30JIOTHHBI B 30He OKHCJIEHMA M B POCCHIIAX
HMEIOT Ta30Bble H ra30BO-XMIKHE BKIIIOUEHUS — OCTAaTKH PYIOHOCHBIX pacI-
BODOB; MX HET BO BTOPHYHOM 30J10Te. COCTaB ra3oB BO BKIJIIOUeHHAX (OTCYyT-
CIBHE B HMX KHCJIOPOJ3, COOTHOLIIEHHE HHEPTHBIX Fa30B H T. /I. ) YKa3bIBaer,
YTO NPOMCXO>KAEHHE HX He aTMOC(hepHOe, a IITyGHHHOE.

CTpyKTypa BbifeleHHit, npoba, cocTaB, cofepxaHne IMpHUMeceii, ra3oBaie
BKIIIo4eHHA... Yto ke eme? ”Eie” 3akioueHO B OroBOpKe “IOYTH Bcerpa”.

BrBarT camMopoaKH, BBIPOCIIE COBCEM HHAYeE.

O6 opHO# K3 TAKMX BO3MOXKHOCTEH FOBOPAT PAY YYaCTHUKOB JUCKYCCHH—
CIIy4aeTcss YKpyIHeHHe BbifeleHMil 3010Ta 32 CyeT NepeoTNIOKEHNA B 30He
OKMCJIEHHSI TOHKOIMCIIEPCHBIX 30JI0THHOK. IIpaBna, Hy>xHbI BHICOKHe coep-
aHHA TaKOTO 30JI0Ta B GOJILLIOM KOJIMYECTBE CYNbGHIOB WIH CKOIUICHHS
TEJUIypHMIOB 30/10Ta, YTOGBI MHHEpAbI, ero Hecylue, JIerKO pas3Jarajuchk, a
0CcBOGOMBLIETOCS 30J10Ta 0KAa3a7I0Ch JOCTATOYHO Ui 06pa30BaHMA CaMOpOJ-
K0B. M momkHEI GbITh reoxumuueckue 6apbephl, He MO3BONAWLIME PACTBOPAM
yHOCHTb 30510T0. HeoGxommmo coyerahMe MHOTMX (aKTOpOB: KIIMMaTHue-
CKHMX (HanmuuMe TEIUIA, BOObI), PUIHUECKUX, XMMHUECKUX, YTOGBI CAaMOpOL -
HOe 30JI0TO, HapacTas BOKpYT LEHTPOB KpHCTAUIM3aumu, copmupoBano
e[IMHOe LeJIoe = caMOPOMIOK. Pef1ico, HO TAKHe YCIIOBHSA BO3HHKAIOT.

Camele Gonblume, TOYHO AMAarHOCTHPOBaHHbIE KaK BTOpPHYHBIE, CAMODON-
KH oGHapyxeHpl C.B.fI6GnokoBoit. Pasmepsr ux mocruramu 20 MM B IoIle-
peuHuKe. BHyTpeHHee CTpOeHMe CaMOPOOKOB pasUTENBHO OTIHYAIOCH OT
CTPOGHMA PY[HBIX 30JIOTHH M OBUIO COBEpLIEHHO MACHTHYHBIM CTPYKTYype
BTODHYHOTO 30J10Ta. Pasnmuuanuce mpoGa, pacnpeneneHite NpuMecei; GbutH
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NpPU3HAKH OMHOBPEMEHHOTO BBIICNICHHS, NIEPECTIanBaHKUA C APYTHMH BTOpPHY-
HBIMHM MHHepaJIaMH.

MHorue caMopoaxHu OLIMGOYHO OTHOCAT K NOBEPXHOCTHHIM 0Gpa3oBa-
HMAM NOTOMY, YTO He AaioT cebe Tpyda CONMOCTaBHTh Bce NMPU3HAKH CaMOpOJ-
KOB M 3aBe[IOMO pyJHOTO 30JI0T3a, H OTTOTO, YIO CAaMOpPOJKH B 30He OKHCIIe-
HMSA U B-POCCHIINAX YaCTO HAXOAATCA B CPACTaHHH C BTOpHYHBIMH MHHEPAJIaMH,
00pa3oBaBIMMHCA B 30He OkHceHusA.- Ho Takas cBsA3b ykaspiBaeT Ha popcT-
BEHHBIC OTHOLUEHHMS TOJbKO, €CIH YCTaHOBJIEHO OJHOBpEMEHHOE OTJIOXKEeHHE
€aMOpOJIHOTO 30JI0Ta ¥ BTOPHYHBIX MuHepasoB. Kak Ha puc, 28: cirou 30mora
(cBeTIO€) uepenyIOTCA CO CIOAMM THAPOKCHIOB ene3a (TeMHOe) . Bummer
HX HaTeuHble ()OPMBI, XapaKTepHbIe IJI OTIOXKEHH MHHEPAJIOB B IOBEPXHO-
CTHBIX ycloBHAX. Eciu ke B pyfie caMOpOKH HMeEITH BKITIOUeHUsA CyIb(HUIOB
XeJie3a M MBIIIbAKA, MOCNIeHHE NPEBPATATCA BO BTOPHYHBIC MUHEpPAIIbI — Te-
THT — THPOTETHT H CKOpOgMT. CaMOpOmOk OKaKETCSA TeCHO CBA3aHHBIM CO
BTOPHUHBIMH MMHEpaJlaMH, HO caM OH GyZeT NpefcraBlieH OCTaTOYHBIM pYyA:-
HBIM 30JI0TOM. ‘

Otyero Bce-TakH camble KpyNHble CAMOPOJKH TaK JII0GAT BepXHUE YaCTH
PYOHBIX TeN?

B vactHOCTHM, MOTOMY, 4TO pYyAHOE TelI0 KOHYaercs, NMOAXOHA K reo-
XuMuyeckoMy Gapbepy, K 30He, rae (HU3MKO-XHMHUECKHe yCIOBUA H3MEHA-
I0TCA U NMIPOMCXOIMT pa3pyliieHHe cOoeNMHEHMii 30JI0Ta B py[OHOCHBIX pacTBO-
pax. Besa macca 30510Ta, He yclleBLIasg OTIIOXKHTBCA Ha IMPOTDKEHHH PYIHOTO
Tella, OT ero KOpHeBbIX [0 (POHTAIBHbIX YacCTel, BbHIafiaeT M3 pacTBOpOB.
9toMy cnocoGeTByeT Gonee CHWIbHAasi TPEIMHOBAaTOCTb H pa3BeTBIICHHE Tpe-
IIMH HA BEpXHHUX FOPHU3OHTAX, NOJIHOEe ¥ MHOTOKpATHOE IIpOsBJIeHHEe 30JI0TOM
MHHepaIM3aUMM B YYaCTKax CMelUeHMs ITTyOHHHBIX PacTBOpPOB H IIpOHMKa-
IOIIMX C TIOBEPXHOCTH BOJ.

30JIOTHHKH pPaccKa3aid M O HEKOTOPBIX APYTHX MeXaHW3Max oGpasoBa-
HHSA caMOpOOKOB. JTO yKe Kak Obl “’He HacTOsIHe’’ CaMOPOIOKH, a HCKYCCT-
BEHHO CKpeIUIeHHbIe JIDYT C HpYTOM BBI[ENIEHHA 30JI0Ta, TAK HAa3bIBacMble
KOHITIOMEepaThl YaCTHLL.

KoHrmoMepaTbl-caMOpOIKH COCTOAT H3 WYACTHL[ OCTaTOYHOTrO MWIH poOC-
CHITHOTO 30J7I0Ta (30JIOTHIX TAIEK WIM MECUMHOK, CMOTpS MO pa3Mepam),
CKpEIUIeHHBIX BTOPHYHBIM WJIH “HOBBIM’ 30JI0TOM WJIH Xe APYTMMH MHHe-
payiamMu.

BerpeuaroTcss yacTHIIBI OCTaTOYHOrO 30JI0Ta, CLEMEHTHpOBaHHbIE ¢ec-
TOHYATHIMM HATEKAMH TEMHO-KOPHYHEBBIX I'MAPOKCHAOB KeJe3a u SAPKO-XKeJl-
TOTO BTOPHUYHOTO 30JI0TA.

Taxum oGpasom, He OTpHuas BO3MOXHOCTH OGpa3oBaHHA B OINpefe-
JIEHHBIX YCIIOBMAX CaMOpOOKOB 32 CYeT OTJIIOXKEHHS BTOPHYHOIO 30JI0Ta,
MOXHO YTBEpKJIaTh, YT0 B GOJbllled YacTH 30JIOTOHOCHBIX PAiOHOB NOOAB-
JIAI0WIAA YaCTh KPYNMHOro 30j70Ta oGpa3oBanach B NMepBHUHBIX pynax. He uc-
KJIIOYEHO, YTO B (pOPMHPOBAHMM KPYTHBIX BhIOEJIEHHIl GONBILLYI0 pOJIb MIpa-
JIM OMHCaHHbIE BbIlIE MPOLECCH! BHYTPHPYIHOH H MOCIepyAHOM MepeK puCTal-
JM3alMH ¥ pereHepauuy 3010THH. Ho 3TO yike mpyroit paccka3 M3 HeHccAKa-
€MOTro 3anaca HCTOpHit, KOTOPKIe TOTOBHI TOBEAATh 30JI0THHKH.
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MOMOIMHHUKH OETEKTHBOB

B crapom ¢wisme “IlapeHs u3 Taiiru” ecrb HeGONBILOH, HO XapaKTePHBIH
snu3ofd. Molopoi 1maxTep NOKaspIBaeT HeBYLIKE-TEOJIOTY XKENTYI0 KpyIHH-
Ky, JieXallyio. Ha JIafiOHM, M CIpaliMBaeT, 4TO 3TO Takoe? “30N0THHKA”.
”BepHo! A otkyna?’. U reonor, pa3MellUIaA BCIyX, Ha3pIBaeT pPOCCHIIb,
B KOTOpOii 30JI0TO TaKOTIO e pa3Mepa H LBETa.

3TOT mMaor Kak B Kalule BOAbI OTPaXkaeT [ABe CTOPOHBI NMpoGieMsl,
H3BECTHOH B KPHMMHAIMCTHKE IIOJ Ha3BaHHEM MHOTOCTYNIEHUYaToro MpeH-
TH)HKALMOHHOIC HCCIIEOBAHUA: BO3MOXHOCTh OIpefieJieHMa MO OcoGeH-
HOCTAIM YaCTHL, CAMOPOJHOTO 30JI0Ta — 30JIOTHHOK — MeCTa ero AoOpuM H
OTPaHHYEHHOE YHCIIO MPHU3HAKOB, MOJIOKEHHBIX B OCHOBY TaKOr'O aHaJIM3a.

JIoGoit paGoumit, 3aHMMalolMiicA HOGbIuell 30JI0Ta M BHAEBLMiI Aparo-
LUEHHbIe KPYNHIbI, Cpa3dy OTJIMYMT 30JI0TO 3HAKOMBIX €My PpOCChIIEH HIIHM
Pa3’HbIX YYaCTKOB OFHOM POCCHIIH. ITO JIETKO CHENAT U paGOTHMKH 3010TO-
NMpHEMHBIX KacC, NpeICTaBUTeIM agMHHUCTpaluM, NPHCYTCTBYIOILHE IIpH
CbEéMKe 30JI0Ta C NMpPOMBIBOYHBIX NMPUGOPOB, H, KOHEUHO, Ie0JIOTH, KOTOpPhIe
BeJIH pa3BefIKY M IIOMOTAIOT NpH 3KCIUTyaTalMH MeCTOPOXACHUiA.

" OpHako MO3HaHMA TeoJIOrOB O XapaKTEePHBIX OCOGEHHOCTAX CaMOpOf-
HOTO 30JI0Ta PEeAKO BBIXOAAT 3a IIpefiesibl 30JI0TOHOCHOTO paiioOHa, a Iped-
CTaBJICHHS HeCMelMauCTOB OTrpaHMYMBAIOTCA TEPPUTOPHEH MeATEIBHOCTH
OJIHOTO NPHMCKAa HIIH HECKOJIBKMMH MeCTOPOXICHUAMH.

" IIna taxoii CPaBHHUTEJIbHO HeGOJBILION IJIOIAAH HEeiCTBUTEIEHO MOXHO
y3HaTb, OTKY/Ia TNIOJIy4eHO CaMOPOJIHOE 30JI0TO, MCIIONB3Y S BCETO HECKOJIBKO
XapaKTEePHBIX NPH3HAKOB — pa3Mephbl 30JI0THH, UX (GOpMy, LIBET IUIEHKH Ha
noBepxHOCTH. Ecnu ke BApYr BO3HMKHET HEOGXOAMMOCTD ONpENEeIIUTh MECTO
H0GBIuM 30JI0Ta, TAHHO COBEPLIMBLIETO ITYTEIIECTBHE, OTAENILHEIE YePThI 3010~
THHOK OKaXXyTcsl 6eCCHIbHBIMH.

ToJbKO aHANH3 KOMIJIEKCA BCEX NIPU3HAKOB 30JI0Ta MIO3BOJIUT IIPOBECTH
onpepeneHHe HEMOBTOPHMOCTH JAaHHOM CHCTeMbl M OJHO3HAYHO OTBETHTb Ha
Bompoc. K uncly Takux BakHeHIIMX NMPU3HAKOB OTHOCATCA COCTaB 30JI0Ta
1 0cobeHHO ero mpoba, NOKa3bIBaolIas COOTHOLIEHHE B CAMOPOJHOM 30JI0-
Te 30/10Ta M cepebpa, GopMa M pa3Mephl BbIAETIEHMil, XapaKTep NOBEpX-
HOCTH, NpU3HAKHU NpeoGpa3oBaHuil. O6A3aTENIBHO MCCIEAYIOTCA H MHHEpAIIBI,
cpocliMecss ¢ 30JI0THHKAaMH, a Tak)ke MHHepabl C BRICOKOH IUIOTHOCTBIO,
COIIPOBOX/AIILHE 30JI0TO B POCCHOIAX, 0Gpa3ys BMECTE C HUM TaK Ha3piBae-
MYI0 TDKENYI0 () paKLMIo 30JI0TOHOCHBIX NMECKOB (LIMX) .

Ho HyxHO mm Bcem 3tuMm 3amumateca? Ilpu paccremoBanmM cityuaeB
XMILIEHH# 30JI0Ta, €ro yTauBaHHWA, HE3aKOHHBIX BATIOTHBIX OINepalMil He3a-
MEHHMMBIM 3JIeMEHTaM B PacCKpPBITMM HCTHHBI CIIyXHT IpefICTaBJIEHHE O TOM,
OTKYZa ¥ Koraa go6bIT CaMOpOIHbIA MeTalll.

PackpbiTHe NyTeit © MeTONOB XHMIIEHWH, ONpefesieHHe TKECTH BHHBI,
HEOTBPAaTHMOCTb 3aC/Ty>KeHHOT'O0 HaKa3aHWs, BOCCTAaHOBJIEHHE HOGpOro MMEHH
YeJIOBEKa — 3aBHCAT OT 3HaHMI IKCNEpTa H YMEHHs ero H3BJjieub BCIo HHpOp-
MaLyio, 3aKJTI0YEHHYI0 B CAMOPOIHOM 30JI0Te.

Ha psame mpuMepoB M3 3KCNEpTHOH NMPAKTHKH MOXHO yGemuThCs, Hac-
KOJIbKO HafIeKHbIMH TIOMOLHUKAMH [AETEKTHBA MOTYT GBITh 30JIOTHHKH.
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HEYJAUYHASA MECTb

Ha crapom npmmcke 3o0moto#t JleHsl Gok o GOK MGUIM ABa LIAXTepa.
Benas mMa3zaHka OgHOTO M JINCTBEHMYHasi H36a APYroro CTOS/IM CPEfM Kapro-
¢emnbHBIX PAMKOB, OTCTYNasA OT MbUIBHOM IOPOTH, H COOOIIANNMCD C HEH y3KH-
MM TPONHMHKaMH, BpIGeraBIIMMM K KaymMTkaM. IIo 3TMM TponMHkaMm Xo3se-
Ba IOMOB H MX [ETH 4acTO HaBe[IbIBAJIMCh K COCEHAM.

Pa3npie mo xapakTepy H NpHBBIUKaM IJIaBbl ceMeil He ObUIH [pYy3bSMH,
HO, Ka3aJIoch, HUYTO He IpeABeIlaIo H oTuyxaeHHe. OMHAKO XO3AMH JIMCT-
BEHHuHO# M30pl Ge3 BHAMMOM NpPHUMHBI CTa) uypartbcs cocema. OH. HeXOTA
KHBaJI IpH BCTpeye, M36eray pasroBopoB, a Ha paGoTe pOHsAI HesICHbIC HaMe-
KH Ha TO, 4TO He BCE ' €r0 3HAKOMBIE XMBYT IO CpPeACTBaM.

HakoHel, He BbifiepXall, IO ero CJI0BaM, YKOPOB COBECTH, H 3afBHJI, 4TO
CIIy4aiiHO BBIMOA HOYbI0O NOKYpPHMTb, BHIEN KaK cOcell BBIHYJ CBEpIOK H3
KapTodenbHO#t GOTBBHI M CIpPATAN MO HOepeBAHHOR NPUCTYNKOH y mopora.
Yro Opyroe, KpoMe MOXHMILEHHOTO 30JI0Ta, HafiO GbI MepenpAThIBaTh HOUbI0?

Ilpn oGbicke B NPHCYTCTBMM NOHATHIX H3-TOJ IPHCTYNIKH BBIHYJIM 3a-
MaYKaHHBINA 3eMJIell M TPYXO# YBECHCTBIH MaJICHbKHH y3eJIOK M3 3aCTHPaHHO-
ro pO30BOro CHTLIA B MEJKMil KpacHbIi ropourek. B y3enke Haxopuiacs npu-
TOpIUHA CAMOPOIHOIO 30JI0Ta.

X03aMH Ma3aHKH Ka3aIcad MCKpEeHHe NMOPaXKeHHbIM M HAUHUCTO OTPHUAI
cBoto BHHy. OH paGoTay Ha JOGbIYE 30JI0TOHOCHBIX NIECKOB B HM)KHEM Teue-
HHMH OJHOH pevylIKH H HH K KaKHM JpyTrHM pa3paGoTKaM JOCTyNa He MMeJl.
Otnyck mpoBomwI Ha lore, OXOTOH He GanoBajics, KOPOBBI HE JepxXal ¥ B
TaWry Ha MOKOCHI He XOOWI, a 3HaYHT, He MOT Ife-TO B NOTaeHHBIX MECTax
HaMBITb 30J10TO. '

IToatoMy comepimMoe y3elka nepefany Ha 3KCIepTH3y MHHEpAJIOry.

He cocraBwio Tpyma ycTaHOBHTB, YTO 30JIOTO M3 y3eJIKa H 30JI0TO M3
POCCHINH, Ha KOTOPO# paGoTan NoO3peBaeMblit, pa3UTEIILHO HETIOXOJKeE.

Menkoe, HeokaTaHHOe, HaNpaBHIIBHOM (OPMBI, C YYACTKaMH MOBEPXHOC-
TH, COXPaHMBLIMMH SIPKHH MeTaJUIMYeCKMit Glleck, Jiexano B pO30BOM TpA-
NouKe 30JI0TO, CMEIUAHHOe C MeJIRYaIMMKM YepHbIMM 3epHaMM MarHeTHTa.
30JIOTHHKH HaXOIWJIMChb B CPACTaHMM C MOJIOYHO-GeNbIM KBaplieM, cjaraio-
WHMM 30JI0TOpYAHBIe >XMIbl. B uuimxe Gbul oGHapyXeH MHHepasy TajJleHUT
(cBMHIOBBIA 6JIeCK) , UACTO CONMPOBOXJAIOWIMA B 3TOM paiioHe 301I0TO B

Bce 3TH npH3HaKM HECOMHEHHO YKa3pIBalM Ha GIIM30CTh POCCHINH, H3
KOTOpO#l B3ATO 30JI0TO, K HCTOYHMKAM e€ NHMTAaHUA — pa3pylUAIIHMCA
KBaplIeBbIM XHJIaM. _

IIpo6a oTpenpHBIX 30JI0THHOK H3MeHANach ot 790 mo 840.

Takoe 30110TO HHrAe B paiioHe H TeM GoJlee Ha MPUMCKe He HOGHIBAIOCH,
HO MO JaHHBIM 3KclepTa, ObIIO IONYyuYeHO IpH pa3BefKe OJHOTO . KJIIoua
B BEpXOBbe GOJIBILIOH 30JI0TOHOCHOM PEKH.

"~ IlpepmonaraeMslii Biapeneln y3eaka pa6oran Ha moGbrue Apyroro 30Jo-
1a. C €ero yyacTem U3 pOCCBHINH M3BJIEKANMCh KPYIHbIE 30JI0THHbI, MHOXECT-
BO MEJIKHX, 2 HEpeAKO M KPYIHBIX, BECUBILMX GoJlee KWJIOrpamMma, cCaMOpof-
KOB. 305I0TO 6bUIO XOpOILUO OKAaTaHO, CrijlaKeHO BOAHBIM IOTOKOM, Iepe-
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MeILAaBIIKM 30JIOTHHBI 110 AOJIMHE, H OHM NpHOOpend ¢hopMy IUIOCKHX WM
TPEeyTOJIbHBIX rajiek. IloBepXHOCTb 30JI0THH BHIITIfAAENA YyTh ILIEPOXOBATOM,
MaToBoit, JIMILEHHOH 6lecKa 3a CYeT pa3BUTHA BHICOKONPOGHON KOPpPO3HOH-
Hoit 06osiouxH. B cpacTaHuM ¢ 30/10TOM HHOTJa HaXOJWICA KBapll, OK pallleH-
HbIA B GypbIif 1BeT rHAPOKCHIAMH XKelle3a. JKee3ncTrie IUIEHKH H KOPOUKH
OOBONIaKMBAIM OTAEJNIbHBIE 30JIOTHHBI IUIOTHBIMHM ’pyGaumcamu™. B numixe,
OTMBITOM M3 30JIOTOHOCHBIX IIECKOB, BMeCTe C 30JIOTOM OCTaBajIHCh TeMHO-
KOpHUHeBble KyGHKH, 0Opa3oBaBliecs NpH OKHMCICHMH NMUpHUTa (CEpHOro
KOJIuefjaHa) — OGbIYHOTO MMHEpala KaK 30JI0TOPYAHBIX XHII, TAK H BMeLIaio-
IIMX U3 MYCTBIX FOPHBIX MOPOL.

IIpo6a 30moTa BaprupoBana ot 870 mo 940.

IlonyunB 3akioueHHe 3KCIepTa, CllefOBaTelNlb cpaay e 0o6paTwi1 BHH-
MaHHe Ha TO, 4TO GIUTENBHBIA cocen, paGoTaeT Ha pa3Be/IKe TOro CamMoro Kilo-
ya, OTKYHa JoGhITO NoXHiLieHHOe 30510T0. M cBHETENb NpeBpaTHICA B OHO3-
peBaemoro. He morpeGoBanock M NATH MMHYT, YTOGHI HAliTH B ero Jome
OCTaTKHM HETCKOIO CHTIEBOrO IUIaThfl, H3 KOTOPOro GbUI BHIPBaH JIOCKYT
IUIs 3JIONOJIy4YHOTIO y3eJIKa. ..

3aueM ke MOHaJOGHWIOCH JIOXKHO OTFOBOPHTB COCElla, [ia ellle NIOXMTHB 30-
JIOTO H pHCKYs cBOGomoit?

Ipuunnoit oxasanoch >xeyaHue OoTOMCTHTb. B Genoit Ma3zaHke oTmpasf-
HOBalM cBafb0y ChIHA M He NPHUITIACHIM Ha Hee cocefa. Cilymias OT3BYKH
YyXOro Becenbs, COCE MYYWICS OT 3aBHCTH M MHUMOTO yHHeHHs. Jlocana
niepepociia B HEeHaBUCTh, a HEHABUCTh NOATOJIKHYJIa HAa MECTb.

A 30JI0THHKH B Ouepe[HO# pa3 MOMOIJIM BOCCTAHOBHUTb HCTHHY.

TIPECTYITHASA LIETIOYKA

Mpexacroan pompoc 3yGHOro ‘Bpaua, 3aKIOYEHHOTO B CNEACTBEHHBIH
u3onarop Byrteipckoit TiopsMbl. Ha ouHylo cTaBKy clleoBaresb NpHIJIacHI
3K CIepTa, NMPOBOOMBILIEIO HCCIIeOBaHHE BellleCTBEHHOro A0Ka3aTelIbCTBa, —
CaMOpOJHOIO 30JI0Ta.

3y6Hoit Bpau GpUT apecTOBaH Ha MHOTOJIIONHON BeuepHeH MOCKOBCKOM
yJnuue cpasy ke Ioclie TOro, KaK IOJIy4dsI OT HEMOJIOOTO COJMIOHOTO MYX-
YMHBI 3aBEPHYTYI0 B ra3eTy GyMaxwHylo Kancyily ¢ 30JI0TOM H fepefian B 06-
MEH CBEepTOK C AeHbraMu. MyxumuHa 3asBWI, YTO KamcyJly Hallejl BO ABOpe,
NpeyIoXWI KYNUTh 30JI0TO MepBOMY BCTPEYHOMY YeJIOBEKY M HHKOraa Ao
3TOro 30JI0Ta B pyKax He Aepayl. ITOH ke BepCHHU: NpUEepKUBAJICA U NOKY-
nareJb. '

OH He 3Haj, 4TO OnepaTHBHpIE PaGOTHHUKH COBCEM He CIIYYailHO CTAIH
oueBMUAaMM cOeiikd. 3yOHOH Bpau He 3aMevall, KaK 33 HMM AaBHO M IpHC-
TaJjIbHO Habmiopaym. Korpga xBapTHpa CKpOMHOTrO BBITYCKHMKA MeTHIMHCKO-
ro HHCTHUTYTAa 332 KOPOTKOE BpeMs CTajla HAlOMMHATh CKJIa[, aHTUKBapHOTO
MarasyHa, HaGMTBIA peAKHMM, JOPOTHMH, HO CIIYYaiHBIMH BelllaMM, 3TO
He OCTaJIoCh He3aMeyeHHbIM. CaHTeXHMK, 0GCIyXMBaBLIMiA GONBLIOI KOOMe-
PATMBHBIA [IOM B IIEHTPE CTOJIMLpI, NIepPBbIil BCIYX BBIPa3wi yOUBJIEHHE, YTO
Y HaUMHAIOIIEro CTOMATONIOra B KBapTHpe HaMHOro GoJIbille AOPOTHX Belwei,
YeM y coceied — M3BECTHBIX YUeHBIX M apTHcToB. HemagHoe mouyBscrBoBau

104



H B NOJIMKJIMHHMKeE, Tle Bpau BCeMH NpaBAaMH M HeNpaBAaMH Ao6wics pabo-
ThI Ha MOJICTABKH, HO MOMOJITY 3afepXKMBAIICA Y CBOGOIHOro 3y60B paueGHOro
Kpecia. BripoueM, Tak NpomOIIXKaloCh TOJNIBKO HECKONBKO MecsueB. Ilpen-
NMPUMMYMBBIA MOJIOZON uYeJIOBEK OTKPhUI HOMAIIHMI KaOGUHET mjiA M36paH-
HBIX KJIMEHTOB. B MX Kpyry pacnpOCTpaHWIMCh CIIYXH O TOM, YTO Y HOBOTO
CHENMaIMCTa MOXKHO BCTaBHUTb 30JI0Thle 3yObl, He 3a60TACH O NMOKYINKE JUC-
KOB.

W BOT 3aKOHOMEpHBIN pe3yNbTaT HE3aKOHHOTO IpeIpHHHUMATENIbCTBA.
Ho kak pokasaTe, yro 3yGHOH Bpau He ‘HOBOJIbCTBOBAICA CIIYYaifHHIMM
MOKYIIKaMM, a OCHOB&JI CBOE MeJ0 B pacueTe Ha NMOCTOSIHHOE IOCTYyIUIeHHe
3o501a?

Tpu 06bICKe B ero KBapTHpe 06Hapy WM Ta{HUK C 30JI0TOM B BBIOONIG-
JIEHHO# HOXKe NPOCTOro KYXOHHOro TabypeTa, HeJIemo TOpYABIIETro.Cpeau
rapHMTypHOro BeyMKonenus. Korga Tabyper jI€roHbKO TONKHYJHM, OH He
COBMHYJICA C MeCTa, HO INOBEpPHYJICA FpafycoB Ha TPHALATH BOKDPYT ONHOI
M3 HOXeK, Kak BOKpYr ce6s. OTopBaB fepeBsSHHOE CHIEHHE, B HOXKE. YBH-
Ienu riyGokoe OTBepCTHe, Ha JHe KOTOPOrO B KapTOHHO#M TpyGouke Jexa-
JIO CaMOpOJIHOEe POCCBHIIHOE 30710TO. Bnajenen; KBapTHphI YTBEpXKHAl, UTO
OHO TaKXe CIIyYailHO KYIUIEHO y HeM3BecTHoro nuua. IIpumeTsl, ecTecTBeH-
HO, GBUTH 3a6BITHI. '

Housio oGpick mpoH3Bes Yy pomuTelieit Bpaua B YepkHu3oBe, B Teé Bpe-
MeHa — JiepeBSHHOM oKpauHe MOCKBBI ¢ MHOTOYMCIEHHBIMH YacCTHBIMHM [IO-
MMKaMH. B ogHOM M3 HMX fABepb Ha 3BOHOK OTBOPWIM Cpa3y, Kak OyAro
XHa, fAa, BIpoyeM, TaK OHO M 6bu10: BecTb 06 apecTe ChIHa M 0OBICKE B €ro
KBapTHpe JouDia 6ICTpo.

Ha mopore cTossia NOJHAA TOXWIAA XEHINMHA, KYTAI0UAsACA B ILMPOKHil
xanaT. OHa He MOTJIa YHATb HEBOJIBHOM HOpPOXKH M BCe BpeMs NOKa IWICA
o6bICK cHfeNna nocpea¥ KOMHAThI U THXO, KaK Oyaro misa cebs, GopMoTana:
»§] Huuero He 3HaK0. S| HMYero He3aKOHHOTO He Heyana. ManbuMka NomGwIH
ToBapuu. OH HMKoOrpga Hac He oropuan”. Eit noBepwin, HO Bce-TakH MOI-
POCHWJIM TNOHATYI0O NPOH3BECTH JIMUHBIA AocMorp. Okaszanock, Yro, KyTasch
B XaJiaT, “NMOTpsACEHHass MaTh”’ NPHXXMMANIa PYKOH K TeJly MelIoYeK C 30JI0-
TOM.

Kak u cregoBasno oxupaarth, NOSABIIEHHE H 3TOTO 30JI0Ta NOACIEACTBEHHbIH
0GBACHIIT OUepeTHOM CITyUaitHOM MMOKYTIKO# y He3HAKOMIIA.

Bce Tpu nopuuu 30510712 6bUM NEepeaHbl 3KCIEPTY-MUHEPAJIOTY.

IIpexxpe Bcero CiiegoOBaI0 YCTaHOBHMTD, e AOGBITO 30JI0TO M3 KaXIOi
YTIaKOBKH.

Oka3sanock, YT0 BCE CAMOPOAHOE 30JI0TO NMOJYYeHO H3 POCCHITH OFHOTO
M TOTO Xe 30JIOTOHOCHOTO paifoHa M [aXke OJHOrO M TOro e nmpuucka. OmHa-
KO COBEpILEHHO OYeBHIHBIM CTAJIO M TO, YTO pa3Hble MOPLUUH CaMOPOIHOIO
METaJlIa U3BJIeYeHbI U3 Pa3IIMYHBIX YYACTKOB. 30JI0TO, U3BATOE U3 TAHHUKA
CTIIPATaHHOE MaTephio, OTIHYAIOCh Gonee LIMPOKMMH BapHaUMAMH IPOGHI
OTAENBHBIX 30JIOTHH, XapaKTepoM INpeoGpa3oBaHUil NOBEPXHOCTH, OCOGeH-
HOCTAMM BHYTPEHHEro CTPOCHMsA BBIfIEJIEHMII OT 30JI0Ta, HAXOOMBILETOCH
B OymaxHo# Karicyne. B 1o e Bpems, nepBble OBe NMOPLMHU 30JI0Ta UMENH
MpU3HAaKH, TO3BOJIABLIME YTBEPXKJaTbh, YTO OXHAa YacTh 30JI0Ta HOObITa B
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LIaxTe, pacHoOJIOXKEHHOH BbIllle IO TEYEHHI0O OCHOBHOM 30JIOTOHOCHOH DEKH,
a BTOpasi — B3fTa C NPOMBIBOYHOTO NMpHGOpa rMOpPaBIMKH, PacHONIOXEeHHOM
HHXe II0 JOJIHHE.

HHTepecHO, YTO pOCCHINb, M3 KOTOPOil 30JI0TO NOMajio B GyMaxHyio
Kancyjy, TOJNbKO HeHaBHO CTajla orpaGaTbmarbcx. CitemoBaTeJIBHO, OHa
Mo3/IHee MorJia OBITh BOBJIeYeHa B OpOUTY [eiCTBUSA NOXUTHTENICH.

Ounasi craBka He mana pesynsTaToB. He rsps B rmasa s3kcrepry, non-
CIIeICTBEHHBIH ITPOJIOJIXNAIT YTBEPXKIATh CBOE.

OpHako pe3ynbTaThl KpONOTIMBBIX MCCIIEIOBaHHA CO Bceit OueBH-
HOCTBI0 OOHapY>XWJIM, YTO XMIIEHHE 30JI0Ta Ha IPHMCKE HE MOIJIO IIPOU3-
BOIMTBECA OFHMM JHIOM. BeposATHo, opynmoBana rpymma, WieHBl KOTOpOH
pabGoTany Ha pasHbIX YYaCTKaX, MM MMeJICA CKYIIUUK 30JI0Ta, YKPageHHOTO
BOBJICYCHHBIMH B INpecTyIUIeHMe ogbMH. W feficTBHTENbHO, HanbHeilee
pacciiefoBaHue, MPOBENEHHOE C YYeTOM JAHHBIX 3KCHEPTHOIO 3aKITI0UeHMs,
BBISIBWIO MpeCTYNHYI0 LENOouYKy M JMKBUAMpoBasio ee. Ha mpuucke Gbum
NPUHATHI MEpbI, CHENABLIME HEBO3MOXXHBIMHM XHIIEHMA 30]I0Ta C LIAXT H
THAPABIIMK. ‘

KYBIIUH 30JI0TA

B MajleHbKOM YKPaWHCKOM TrOpojiKe >XWIa HeMOJIOAas ONyCTHBILAACA
sKeHIMHa., Myx ee oTObUT mIMTENIbHOE 3aKIIIOYeHHE M ObUl Ha IOCeIEHHH
rae-To Ha CeBepe. Be3 Hero mopmssia Ha ‘HOTH gouepeil, BbIJAIA HX 3aMYX,
H,-OCTaBLIMCh OJHA B IOMe, IOTHXOHBKY IIPUCTPACTWIACh K CIUPTHOMY.

JBaxxap! 32 MOCJIEQHNE LIECTh JIET MYXX NIPHE3KaT B OTIYCK M, HAKOHell,
BepHyncsa coBceM. IlomnpaBun oceBumit mom, obuxomwi cap. Xena mina
pexe, YKpagKoil; TeKJ1a YCTOABILIASACA >KM3Hb HECTaphIX XO3AWCTBEHHBIX
TIEHCHOHEPOB.

Bue3anHas cMepTh My>ka nepeuepkHyJia HajlaxkeHHbI GbIT. BooBa cHOBa
Hayajyia eXXe[JHEBHO BBIIMBATDb, IEHET HE XBAaTaJio, M OHa NpeIoXKWIa COCeHaAM
KYIIMTh Y Hee 30JI0Tble CAMOPOAKH.

W paHbie He uyxqble CNEKYIAIMH, 3TH JIIOAU pa3paboTai [IeTalbHbLA
ID1aH GpIcTporo oGorauieHus. KymMB 3a 6ecLieHOK CaMOPOAKH, OHH PELnUIH
pa3beskarb MO JaJIbHUM DBIHKaM B JIDYIHX paiOHax M IpOJaBaTh 30JI0TO
BJIECATEPO HNOPOJKE >KEHIMHAM, He BHYLIAIOMMM omNlaceHus. “ToBap” npemia-
raM NpOCTOBaThIM C BHAY 0co6aM, Ioporo, Ho Ge3BKYCHO ONIETHIM, C SB-
HBIMH M3JIMIIKAMH 30JIOThIX YKpPaLleHHi.

IepBHiit ke Bple3 0Ka3ajicAd U MOCIEAHUM — YeTY B3sUIH C NOJIMYHBIM.

B capaiiuike y BHOOBBHI OTKONAJM KYBIUHH, HAaNOJIHEHHBbIH 30JI0THIMH
camopopkamMH. Heckonbko HeGONBLIMX CaMOpPOAKOB HAlUTH y CTapLieit
JouepH, a MIafINas CTOJNIBKO Jke HOOpOBOJIBHO NpHHeCHa B MWIMLHMIO —
3T0 ObUTH MaTepHHCKHE NMOJAPKH U3 OTHOBCKOIO HacJleICTBA.

Ipoucxoxaenue HaciencrBa GbUTIO MOHATHO — 30JI0TO NpUBE3, BO3Bpa-
THBILMCh M3 JATbHEH CChUIKH, TOKOKHBIA MyX H OTell.

Ho nepen cnencrBHeM CTOSUI OTHIOAP HEMAJIOBaXHBIA BOINpPOC — GbDIO
JIH 30JI0TO NOXMILEHO IECATHIETHA TOMY Ha3aji, KOI/ia ero Bilafiellel] 3a TaKoe
NpecTyIUIeHHe TpeACTall Nepef, CyIOM, WIM COBEpPLIMIIOCh HOBOE NpecTyIlie-
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Hue? 3HauMTeNbHOE KOJIMYECTBO CaMOPOIOKOB, MAacCO HECATKH IPaMMOB
KaX/bni, He MOT JIOOBITH .UeIoBEK, Ge3BbIe3THO HAXOAMBLIMACA B IOpPHAI-
KOM IIoceNIKe OKOJIO MECTOPOXK/IEHHS OJIOBa BAAIM OT 30JIOTHIX POCCHINEIA.
Ho pa6otas modgepoM mnoxkapHO# MAUIMHBI, OH YacCTO BbIE3XaJI M3 rapaxa
B MeXaHHYeCKHe MAaCTepCKHe, Ha 3aNpaBOYHYI0 CTaHIMIO, HA 03€pO MBbITh
MalllMHy ¥ MOT TaM BCTpevYaTbCA C CaMBIMH pa3HbIMM NompMH. Eciu oka-
KEeTCs, YTO 30JI0TO IOXHMIIEHO B MOCJIENHHE TOAbl, HAO CPOYHO BBLIABHUTD
MpeCTYTIHYI0 LeNOoYKy M NepeKphITh MyTH XHuiieHus. ECiM ke 30JI0TO XpaHu-
JIOCh HECKOJIBKO [eCATWIETHH, 3HaUMT HaXO/Ka KyBIUHHA C 30JI0TOM IOCTa-
BHJIa TOYKY B MCTOPHH, CITyUMBLIEHCSA B JajieKHe TOIbI. )

kcnepTy npexae Bcero Hafgo GbUIO YCTAHOBHTh, OTKYAA HOGBITHI CaMO-
POIKH H BCE JIM OHM B3ATHI U3 POCChINEH OOHOro paiioHa. IIpM momoGHbBIX
HCCIIEOBAHNAX HEJb3Al HCXOIUTh U3 OJHON MIM ABYX BEPCHit, KaKUMH Gbl
HEBEPOATHBIMH OHM He INpeAcraBisumch. Heo6XxomuMo cpaBHHUTH 0COGeEH-
HOCTH HCCJIE[[yeMOro 30JI0Ta H CAMOPOAHOTO 30JI0Ta H30 BCeX 30JIOTOHOCHBIX
paiioHOB cTpanbl. Haymume win, HaNpOTHB, OTCYTCTBHE TeX WIM MHBIX XapaK-
TEPHBIX MPU3HAKOB Y 30JIOTHHOK IIO3BOJISET NMOCTENEHHO HCKIIIOYATh M3 pac-
CMOTpEHHA OJHY TepPHTOPHIO 3a Apyroii. HakoHel, 0CTal0TCA TOJNBKO IUIOLIA-
¥ pacnpoOCTPaHEHHs 30JI0Ta, AaHAUTOTHYHOTO TOMY, KOTOPOE HCCIIELyeTCH.

Ha 3710T pa3 Bce 0cOGEHHOCTH CaMOPOMIKOB NMOATBEPAMIH, YTO OHH BEAYT
MIPOMCXOXIEHHE M3 TOrO 30JI0TOHOCHOTO paiioHa, e paspirpanach crapas
npama. Ho ko BpeMeHH Bo3BpallleHHs K Heill CaMOpPOIKOB CTa/IO A0GBBAaThCA
HEMHOTO, XOTA HOBas TeXHHWKa NoMoraeT 6paTh Bce GoJblle IparoLeHHOro
meTaiia. Pepxue camoponky, nonaparoiuecs B oblueit Macce 3010Ta, HECYT
Cebl MHTEHCHBHON 06paGoTKH B BOAHOM NOTOKE, He XapaKTepHbIE I Ca-
MOpPOJIKOB M3 KYBIUMHa, JTO M He yOUBHTEJIBHO — pa3paGOTKH NMpPOIBHHY-
JIMCh OT BEPXOBLEB peK M MX YCThbAM. Bopa cMoria moTaumTh TyHa TOJNBKO
OTAEeNbHbIE KPYIIHbIE 30JI0TMHKH, CAMOPOAKH, MCIBITABIIME IO NyTH IJIH-
TelbHOe BO3eiCTBHE B3BELUEHHbIX B OTOKE YaCTHL, IOPOA, M MHHEPAJIOB.

B yronoBHOM [ielleé XpaHWIOCh M 3aKJIIOYeHHE MMHEDPATTOTHYECKOH 5K-
cnepru3pl. U3 Hee y3HanM, Kakue MpPU3HAKM MMeJIO MNOXMILEHHOE 30JI0TO
M KakHe NpU3HAKU GBUIM TUITMYHBIMM I 30JIOTHHOK Pa3IIMYHON KPYMHOCTH
B OTPabaThIBaOLMXCA B TO BPEMSA POCCHINAX.

CoMHeHMit He OCTaBaJioCh: 30JI0Thle CAMOPOKM M3 KyBIIMHa Obulx
YacThi0 MOXHMILEHHOTO MHOTO JIeT TOMY Ha3aj 3oyioTa. PaccnepmoBaHue ycra-
HOBWJIO, YTQ}Ye3)as HaBCerga C OJIOBAHHOIO PyAHMKA, Iodep-"KonHuiKa’
NONMYTHHIM PeiCOM 3aryIAHYNl B pafioH, OTKyAa B CBOe BpeMs YHAIWICA C
MeHbLIM KoMdopToM. OH 3Hai, 4TO He BCE ero NpexXHHe COOOIIHMKH YIIDTH
M3 KM3HH M He OTKPhIBAJI IO BpeMEHH 3aBETHOIO KYBIIMHa,



VBuzers
U IIOHATH

Yyenne o THIIOMOpdU3IME CAMOPOJHOro 30JI0Ta H O BO3MOXHOCTAX MCIOJIb-
30BaHUA €ro OCOGEHHOCTedl B KauecTBe IOKa3aTeNiell yCJIoBHi (popMHpOBa-
HUA pY[ M POCCBHINEHR 3apoIOCh M NOJTyuWIO pa3BUTHE B Halllei CTpaHe.

W3 nokoneHns B NOKOJIEHHe NepefaeTcs paccka3 o ToMm, kak K. JIun-
Heil Ha BOIpOC, MOYeMy OH CTOJIBKO BpEMEHM NOCBATHI M3YYEHHIO JOXKIe-
BOTO vyepBs, OTBeTWI: “YepBAK Takod MIMHHBLA, a XHM3Hb TaKasg KOpOT-
Kas...”. .

30110THHKH GBIBal0OT HAMHOTO GoJIbllle M HEM3MEPHMO MeHblile YepBs, HO
YCTpOEeHbl OHM elle ciokHee. M ecnu yBHMAeTh M y3HaTh HMX OCOGEHHOCTH
MOJXHO ITyTeM CKpYIyJe3HbIX HaGIIOmeHHi, TO HOHATh MOXHO TOJIBKO BO
B3aMMOJIEICTBHH ‘BCEX NPOLIECCOB M fABJIEHWH, AENAIOIMX 30JI0THHKY HMeH-
HO TaKoOif, KaKoi MbI ee HaGmomaeM. ¥

IIpourute mnro6Gble paGoThl MOCIEOHMX JIET, MOCBSAILEHHbIE CaMOpPOIHO-
My 30JI0TY, H B Ka)XAOH M3 HMX BbI BCTPETHTE NOHATHA >’HEOIHO POJHOCTD”
H “M3MEHUMBOCTL”. JTH OCOGEHHOCTH MENAalT A3bIK 30JI0THHOK HEmpoc-
TbIM, HO OHH K€ H CJIaraioT 3JIeMeHThI X peyH.

O ueM paccka3bIBalOT 30JI0THHKH?

O ry6une, Ha KOTOpPOit (JOPMHUPOBAIMCH MECTOPOKIEHHS, O CIIOXKHOM
npouecce pynooGpa3oBaHHsA, O TOM, KaK B XO[e ero M Iocje 3aBeplleHHs
He3aTHXAIOLIMe IeoJIOTHYeCKHe CWIBI MeHUIM pyAbl H PacceHMBaId WIM COGH-
pajyiMi B OHO MeCTO 3011010, GOpMHUpYs pyHdHble CTONObI M GOraTble yyacr-
KH.

O TOM, KaK,I0NaB Ha 3¢MHYI0 [IOBEPXHOCTb, CAMOPOJTHOE 30JI0TO TIpeos-
Pa3’0BBIBAJIOCH, MOBBIIIANO NMpoGYy, pacTBOPSUIOCH H 33HOBO POXKAAIOCH WIM
CKaIUTHBAJIOCh B 30JIOTOHOCHBIX IUIACTaX.
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O TOM, Kak yyeHble pa3rafgbIBaJIM TaiHbI IIPOMCXOXACHHUA CAMOpPOAKOB
H UeNbIX MeCTOPOXOEHWH, a NpPaKTHKH . IMOJYYaJH IyTeBOAHbIE HUTH IS
TIOMCKOB 30JI0THIX PYA, B 1aOMPHHTaX re0JIOTHYECKHX CTPYKTYP.

A Bemp MbI BHAEIH TOJIBKO OCHOBHbIE, Hambosiee IpOCTbIe M JIETKO
pacrno3HaBaeMble OCOGEHHOCTH 30JIOTHHOK. MBI NMOYTH He Kacaluch H3yye-
HHMA MX CJIOXHBIMH COBpEMEHHBIMU NIpHGOpaMH — Be[lb OHH NOKa €CTb He BO
BCeX reoJIOTHYeCKHX O praHu3alusX.

Yxe ceituac moiyuyeHo MHOTO CBEOEHHMH O TOHKHMX OCOGEHHOCTAX 30JI0-
THHOK. MIX BBIABWIN ¢ MOMOILbIO 3JIEKTPOHHOTO MHKPOCKONA, NIpH pacimd-
pOBKe COCTaBa IIpHMeceil, H3yYeHWH KPHUCTAUIMYECKON CEPYKTYpbI, AeTajlb-
HOM pacumppoBKe KpUCTALIHYECKHMX HOPM H H3yUeHHH HX PaclpoCTpaHeHHs
C HMCTOJIb30BaHHEM METOJOB TONOJIOTHH, H3yuUeHMHM COCTaBa TOHUAMIIMX, H3-
MepsieMbIX CTOMWUIMOHHBIMH [OJIAMHM CaHTHMETPOB, CJIOEB IIOBEPXHOCTH
30J710THH. BoOMbIIas yacTh 3THX JaHHBIX eme TpeGyeT pacimgpoBKH.

He Tonmeko yBMAeTh, HO M NOHATH ITyGUHHBIA CMBICI KaXXOOTO IpH3-
HaKa, NpoABIIeHHA HeOJTHOPOJHOCTH, NPHYMH M3MEHUYMBOCTH H, B KOHEYHOM
cyeTe, 3aCTABUTh UX CIIYXKHTDb YeJIOBEKY — LIeJIb H3yYeHHs 30JIOTHHOK.

Te u3 MuHepanoros, KTO HMKOrAa He BCTpEYaeTcs C 30JI0TOM, NYCTb
NpUCTaIbHee BCMOTPATCA B KpYMUIbI APYrMX MuHepaioB. IIpupoma He-
HcyepraeMa B KaXXIOM CBOEM ITpOSBJIEHUH.

TeM, KTO pajlek OT reoJIOTMH, XOTenoch Obl NepedaTbh YyBCTBO MHTepe-
Cca W YOMBIIEHMs, BBI3BaHHOEe 30JIOTHHKAMM — TaKMMHM pa3HOOGpasHeIMU
H M3MEHUMBBIMH, YTO KaXXeTCA TOJIBKO IO HEAOpa3yMEHHI0 HX OTHOCAT K
HeXMBO# ITpUpoJe. :

IleHa 30710THIX CIUIABOB MEHSAETCA B 3aBHCHMOCTH OT CIIOXKHBIX MeX-
OYHAapOOHbIX CUTYauuif, HO B KaXkAbIii ONpeleNIeHHbII MUI OHa M3BeCTHa.

Jlio6ast 307I0THHKa MMeeT CBOI0 IEHHOCTb; OHA MOJXET PpaCKPBITbCA
He cpa3y, HO YBMIEHHas M NOHATasA, B KOHEYHOM cueTe NOBIIMSET Ha CTOH-
MOCTb TE€X CAMBIX 30JIOTBIX CIUIABOB, KOTOpbI€ TaK HY>KHBI COBpEMeHHOi
TeXHHKe, MeJHIlMHe, HEOOXOOMMBbI MIA YKpelUleHHs ¢(HHAHCOBOIO MOrY-
IecTBA M MOTYT AOCTaBMTb pPAajfioCTh, CTAHOBACh NMPOM3BEAEHUAMM HCKYC-
CTBa U U3ALUHBIMH YK palICHHSAMH.
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Knura packpbiBaeT cekperbl A3biKa 305I0THHOK —
4acTvl CaMOPOAHOTO 30510Ta U3 PyA U POCCLINeN.
Cnosa u c¢hpasbi 3T0ro A3biKa — 0COGEHHOCTH 30510-
TUHOK, MO3BONAIOWUE NPOHUKHYTL B UCTOPUIO UX
MU3HYW, Y3HATb, B KaKUX YCIIOBUAX POAUNIUCH 3010-

TUHKU, KaK U3MEHANUCL, FAe U KaKue MecTOpOX-
' AEHUA 30J10Ta CNEeAYyeT UCKaThb.
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