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Beeaenne

B nanHO{l cTartbe H3JAaraloTcd pes3yabTaThl U3YUYEHUSA 30HbI OKHCJIEHHA
Maiinckoro mecropoxkaenus. locaeansss npeacrasisier co0oil pecbMa 0.a-
ronpuUsiTHBIT O0DBEKT, TAK KAaK XapaKTepH3yeTcs JOCTATOYHO XOPOLIEeH IIpo-
paboOTAHHOCTLIO 1T HaJdHUHeM OOJBUIOTO KOJHYEeCTBA CaMBIX PA3HOOODA3HLIX
BTOPHYHBIX NMpPOAYKTOB. Kpome TOro, n0CTaTouHo pasBeTB/EHHAA CeTb I0A-
3eMHBIX BbIpAaCOTOK NO3BOJAAET INPOBOAUTH KOPPEASHHI0 MOBEPXHOCTHOTO
BBIX0JA C TePBHUYHLIM OpYJCHEeHHeM, a TakzKe B JHTepatype HMeeTCd HeKO-
TOPLIN PAaKTHUECKHH MaTepuas 110 CTPOEHHIO H COCTABY HeZOCTYIHLIX B Ha-
CTOSIIEe BPENMST CPEAHIIX TOPH3OHTOR OKHC/AeHHOI 30ubl [1, G].

3aneTHM TAK:Ke, 4YTo aBTOP HACTOSIILEH CTAaTbU CTOHUT HA MO3IMLHAX LIH-
POKOro TOJKOBaHUA TOHATHA «30HA OKHCACHHS», IHOJHOCTLIO pa3jenss B
stoM otnowenint Baraaas @, H. [laxosa {10, 11].

B oruowenny o6ieil reoJOrHYeCKOd MO3UIHH OPYAEHEHHS CJAelyeT OT-
METHTb, UTO PYAHBIE TeJa MECTOPOXK/AEHNA 3aJeralT B Ipepeaax ocaalbleH-
{OF1 30Mbl CEBEP0-3aMaJIHOre TNPOCTHPAHHA, Npoxoddulell B HOOpHUPUTAX
HHAKHE-MOHOKCKOIT cBiThl (Chig').

[Tophupurul B npeaetax yKasanHoH 30HLI HHTEHCHBHO pPacCjaHlOBaHbLi,
NJOPHTH3POBAHBI U OKBAapLOBaHbL. B pesysnbTaTe 3TOro OHH NpPEBPAILEHBl B
NJAOPUTORBIC, XJIOPHTO-KBAPLEDBbIE I KBADUEBO-XJAOPHTOBLIE CJIaHIBL.

XAPAKTEPUCTHKA 30HbI OKHCJIEHNA

M3ayueniie NMOBEPXHOCTHOTO BBIXO/AA IEHTPabHOH 4acTH MeCTOpOKe-
HHSL IO3BO.IHI0 B TpeJesax ee IVIOWAAH BHIACAHTb psj CI€AYIOUIHX Pa3Ho-
pOAHBIX 3jeMeHTOB (puc. 1): 1) ocBerveHible NOPOALI; 2) TOpojbl, ofora-
IeHIIble THApPATaMIl OKHCH Kese3a; 3) Gypble XKese3HsKH; 4) OKHCJICHHHE
aHajJorH OeAHbIX BKPAIUIEHHBIX DY/, 5) OMa/aH3MpOBaHHBIE Nopoasl; 6) ce-
PHS PBIXJbIX TIPOIYKTOB 30HBI OKHCJ/IEHHS.

OcBerJieHHbIe NMOPOALI

Jlanubie 06pasoBaHHs NPeACTABJIAIT OO0 pe3ko oTOeseHHble TOPOALL
HanGonee 3¢ peKTHO OHM BBIpaXkeHbl B BucsiueM Goxy pyauoit sons. O6pa-
waer Ha ce6d BHHMaHHe TOT (DAKT, YTO NMOABEPTLIMECS OCBETJIEHHIO MOPO-
JBl OGLIUHO COXPAHSIIOT CBOIO NMPEXHIOI TEKCTYPY, a4 BpPeMeHaMu M CTPYKTV-
Py, Kak 3TO HMEET MeCTO, HalmpHMep, y nopdupHTOB,
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[Toa MHKpOCKOIOM OCBeTJeHHble MOPOAbl NPEeACTABJAAIT CODON Cyllect-
BEHHO KpeMHHCTble 00pa30oBaHus, COCTOSILIHE H3 KBapla, XaJllefoHa, onaJa
i TOHKOJAHCIEPCHOTO IMIHHUCTOTO MaTeprana. HMeenenosanus nocaentero npu
NOMOIUY I[eHTPHPYTUPOBAHKUS ¢ TOCAEAYIOUMM OKpaulHBaHUeM OpraHuye-
ckumu xpacurensimMu no Merony H. E. Benenesoit 1 M. @, Bukyaosoii {2, 3]
nokKasaJ/u, YTo OH COCTOHT B OCHOBHOM H3 FMAPOCAIOL M MOHTMODPHJ/JIOHHUTA
¢ TOYTH MOCTOSIHHBIM TIDUCYTCTBHEM KaOJHMHHTA W PEeAKON npuMecbio Oed-
JeJJuTa. DTH JaHHble BIOJHE COIJIACYIOTCS € pe3y/abTaTaMH H3YUeHHd
OCBET/IeHHBIX MOPOJ HEKOTOPBIX MOJAMMeTa IHuecKnx Mectopoxienuil Llent-
paapsoro Kasaxcrana, npusegennnimu H. H. Benuxkoi {4, 5].

XUMH3M TIponecca OCBeT/IeHHsl B HaCTosilllee BPeMs INOJHOCTbIO HE BbI-
acied. OgHako uMewlnnecss GakThl NMOKA3LIBAIOT, YTO OH HIET C 3JHEpruu-
LM pasgokenueM TEeMHOUBETHBIX KOMIOHEHTOB 1 YaCTHYHBIM — II0JIEBBIX
mwmnatoB. Huxke npuBoauM pe3yabTaThl XMMHYECKHX aHAJH30B') ABYX Cpas-
HUTEJABHO CBEXKHX I0PO;1 y4acTKa, B3ATHIX B Hpejejgax PYAHOH 30HBI M HX
OCBETJICHHBIX aHajioroB, JLis cpaBHeHHA [aeM pe3y/abTaThl aHaJAH30B MO-
roGHbIX ke o6pasopanuil u3 paborer H. H. Benuko# [4] 10 0AHOMY H3 [OJH-
Meraganueckux Mecropoxaenuit Llenrpaasuoro Kasaxcrana?).

[Topdupur - KB. nopdup Tvdh kB. nopbuputa
Maitna Maiina Kaszaxcrau
Oxucabt
CBeXHi %OCBHEZ"I‘?I?:&LI}? CBEMUIT ocai?iggg;}.xﬁ cBeXHi | >cBeTNeHHBIH
Si0, 50,38 82,48 70,04 63,58 64,85 73,18
AlOs 15,98 5,96 14,90 20,73 17,47 15,55
Fe;Os 4,76 0,24 0,83 4,78 3,36 0,89
FeO 9,59 0,76 3,15 1,05 0,33 0,03
TiO, 1,80 4,46 0,37 0,52 0,34 0,31
Ca0 5,10 et 1,60 HET 4,20 1,65
MgO 3,79 0,29 2,21 0,65 1,57 0,74
K,0+4Na:0O 2,19 0,43 4,46 1,84 5,76 3,92
SOs 0,35 0,10 0,02 0,02 0,34 0,30
P,Os — — — - 0,14 0,07
H.O — — — — 0,14 0,18
TLILIL 4,66 4,60 1,78 7,14 1,19 2,86
p 100,62 99,32 99,36 100,31 99,69 99,68

Apanusupys npuse/eHHble JaHHbIE XHMHYECKUX AHAMI30B, MOXKHO Bi-
JeThb, UTO IpoIlecc OCBETJEHHA HIET C SHEePruYHBbIM BBIHOCOM KaJjblHs, Mar-
nus, nleoyell 1 ABYXBaJeHTHOro xeqe3a. B ornouwenun wesoueidr H. H. Be-
JIMK2% YK43bIBAeT, YTO BBHIHOCY IOJIBEPraeTcsl TOJBKO KaJHii, KOJH4eCTBO
/K€ HaATpHs MM OCTaeTcs HeHM3MeHHBIM, W/ Jla)Ke 3aMETHO BO3pPacTaet.
Uto Kacaercd TpexBaJeHTHOTO Kejesa, TO COJepKaHue ero, Ha Hall
L3TJAS, He SIBJAAeTCH IMOKa3aTeJbHbIM, TaK KaK MecTaMd OCBeT/eHHBbie MO0-
POAbLI MOIYT OBITh MHTEHCHBHO JIHMOHHTH3HPOBaHpl (MOAOGHO aHAJIH3UPO-
pagHOMY 06pasily KBapuUeBoro mopdupa).

[NpuBeaeHHble BEILle aHAMM3Bl He NAi0T YETKOH KAPTHHBI B OTHOWICHHH
11OBeJeHHd TJIHHO3eMa M KpPEeMHEKHCJAOTH. B AByX ciaydasx H3 Tpex HMeeT

1) AnanM3bi BHINOJHEHB XHMMuecKoit naGopartopheir ToMCKOi KOMOJEKCHOH 3KCreld-
i HoBOCUGHPCKOTO TEPPHTOPHALHOTO TEOJNOroyNpaBieHus.
2) M3 amanu308 ABYX 06pa3noB HEHIMECHEHHbIX TOPOJ B3ATO CPeAHeC CONEPIKaHHE.
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MECTO 3HAYHTEAbHOE YBeHUeHHe KPeMHEKHCAOThl I YMEHblIeHHe KOJaH9eCTRa
rIMHO3eMa. B omHOM caydae KapTHHa KdkK pa3 obparTHas (KBapueBbill MOD-
dup). Ham npencrapasiercss, 4To Takoe HECOOTBETCTBHE BbHITEKAeT H3 X0XAa
CaMOro Inpolecca OCBETJeHHsi H 00bsAcHsiercs ciejayomm odpasom. Ha na-
uajbHBLIX M CPEAHNX 3Talax PasBHTHA MPOLECCa OCBETJEeHHS MPOMCXOLHT
HEKOTOPOEe HaKOIMIeHIe [JHHO3eMa, KOTOPBIH COBMECTHO C KPEeMHEKHCI0TOH
o6pasyeT 3HAUNTEJIbHOE KOJIHUECTBO BOAHBIX a/IOMOCHIHKATOB. B KoHeUHbIX
Ke 3Tanax npolecca cyJbdaTHble pacTBOpH pasjaralor o6pa3oBaBlinecs
paHee BOAHBIE AJIOMOCHJMKATBL W BHIHOCAT IJnHO3eM. B pesyabrate obpa-
3YI0TCS TOPOJBL, 060ralueHHble KpeMIIeKHCI0TOol n o0e/lHenHble TVIHHO3¢MOM.

HaxoHen, n3 3THX Ke aHa/J H30B BHAHO, UTO HanGoJee BBICOKOE COlep-
JKanue JABYOKHCH THTaHa Hal/aiolaercss B NOPGHPUTAX, TO ecTb B IOpoAax.
3HAUHTEJABHO 000raleHHbIX TEeMHONBETHBIMII KOMIOHEHTaMI, KOTOpPbIE 1
caeiyer paccMaTpuBaTs Kak nocuresr thrana. OOpamaer ga celsa BHHMA-
Hile Tak/Ke TOT (PAKT, UTO OCBCT.IeHHbIC MOPMHUPUTHL COACPKAT MOUTH B TPH
pasa Go.blle THTAHA, UeM HX HEH3MEHEHHBIE PasHoCTi. IT0, MNO-BUIHMOMY,
OOBHACHAETCA  OUeHb ILTOXON MUTPALMOHHOH CIOCOCHOCTLIO JaHHOTO 3.1e-
MeHTa B YCJAOBHAX TilepreHesa, KOrja 34 CYeT BbIHOCZ APYTHX KOMIOHECH-
TOB NMPOHCXOJHT €r0 HAKOMJACHIE,

BecbMa LIMPOKHM pa3BHTHEM B OCBETJEHHBIX Y4YaCTKax TOJIb3yeTeH
cTedeapuaThlil KBapl, OKalMIAIOLIHIT MHOTOUHCIEHHbIe NYCTOTL BbIe a Mt
BaHHA I JHMOHNTOBbLIe TcenaoMoptho3bl. Mectami cpeail JHIMOHHTH3IPO-
DAHHBIX YUaCTKOB Pa3BHBaeTCs sAPO3HT.

M3EeCTHO, YTO B HEKOTOPBIX CICHHMIUECKIX YCJIO0BHAX B pe3yasTare
PErHOHAJILHONO BBIBETPHBAHHA MOIYT DBO3HHKATH OCBETJEHIIbE TOPOLL.
O BIAY CXOLHBIE C TOJBKO UTO CHHCaHHBIMI 0O6pasopanismil. O1HaKo LiH-
pOKOe pa3BHTHe omna.ja, IyCTOT BbILeIaylBayusl, JHMOHHTOBLIX MCEBROMOD--
)03 11 APO3UTA B OCBETJIEHHBIX NOPOAAX PYAHOI 30HBI HE MO3BOIUT HAM CTty-
Tath 3T oOpasoBanus.

nOPOlIbI, o0orauieHHble ruaparamy OKHCH JKeje3a

[ToaoGHpte MOpPOABI MPOSABISIOTCS B DPasjHUHbIX MECTAX INO-PAa3HOMY.
B canux cIyyasx 370 OCBeTI€HHBIE TOPOALI, HeCylihne CAabyr MIeHOYHYIO
JTUMOHHTH3AUHKIO HA IIOCKOCTAX CJAaHIeBaTOCTH. B Apyrux — 3to yike Haile-
JO MPOMHTAHHbIE JHUMOHNMTOM pasHocTH. HakoHell, Hepeako Mbl HMeeM 110
C TMPOKHUAKAMH ILIOTHOIO JIHMOHHTA, 0OPAa3yIIHMH BO BMELLAIOLWIHX MOPO-
Jax CeTKy TOIl HJIM HHOH TrycToThl. PasBuTH onuchiBaeMble o6pasoBaHMs
KaK B MpejeJsiax caMOil PYAHOII 30HBI, TAK BHCAUErO H OCOOEHHO JeKauero
ee OoKkoB. B mnpenesnax pyAaHOH 30HBI NPEHMYLLECTBEHHO MPOSABJIAETCS TOIl-
KUK [PONHTLIBAIOIMIT JIHMOHHT MJIH HPOXKHJAKH INIOTHOTO JIMMOHHTA.
[Hocnennne waubosee uvacTo BCTpewaloTesl BOJH3KM  ee Jexkadero GOKa.
Uto Kacaercs MJCHOUHOI JIMMOHMTH3ALUM, TO OHA OObIYHO Hab/i0aercs 3a
npenesaMy pyAHOH 30HBI, pa3BHBAsICh B BHAE TOHKHX KOpPOUEK H ILIEHOK Ha
IIJIOCKOCTAX OTAEJABHOCTH NOP(MHUPUTOB H XJOPUTOBBIX cJaaHueB. Mecrami
CpeH MHTEHCHBHO JMMOHHTH3HPOBAHHBIX Y4aCTKOB PYIHOI 30HBI NMOSABJSIET-
ca sipo3uT. OcobeHHO HHTEHCHBHO OH pa3BUT B BHcsiueM GOKY 30HBI, B Tpe-
nesax pe3xo OCBeTJAeHHOH JahKH KBaplieBbiX a/bOUTOMHPOB, KOTOpas Mec-
TaMU IpeBpallleHa B OXPHUCTYIO HAPO3HUTO-IHMMOHHMTOBYW mopoay. B uomas-
JasioleM OOJIBIIUHCTBE CJAydyaeB YINOMAHYTHII MHHepaJ HOCHT DeJUKTOBHIH
XapakTtep, OTUETJAUBO 3aMelasach JuMoHuTOM, OJHAKO B mpefaenax pyaHOl
30Hbl B QJIHOJl N3 KaHaB OblIM BCTPEUYEHBl YUYACTKH, I'ie CpeAd NPONHTAHHBIX
JHMOHHTOM MNOPOA OOHAPYXHJIMCH €JHHHUHBIE MHKDOCKONMUUYECKHE MKHJIKH
Apo3uTa. B 0CeBbIX YaCTSIX KaxKAOH TaKOW KHJKM pa3BHUBajiCs {IJIOTHBII!
JuMciautr. Ecan ymoMaHyTble KUJAKH paccMaTpiBaTh B KauecTBe Hogee
031Hero 06pa30BaHus IO OTHOLIEHHIO K BMellaloliel JUMOHHUTOBOI Macce,

108



TO TIPUZETCS JAOMNYCTHTE, YTO FAC-TO YXKEe B KOHEUHbIE 3TAllbl PA3BUTHSA AaH-
110H 30HH GK¥CJeHHs HPOH30LINI0 pe3Koe TNMOBLILICHHE KHCJIOTHOCTH Cyabdart-
HBIX pAaCTBOPOB. DTO MOrJ0 OBITh CBA3AHO TOJBKO C OKHCJACHHEM HOBBIX IOp-
UM HepBHUHBIX CYAbGUAHBIX pYA. OJHaKO KaKuX-1H00 HHBIX YKa3aHHHA Ha
TO, 4TO NOJ06HOE SIBJIEHHe HMeJO MECTO, MBI HUT/Je He BCcTpeTHau. [losTomy,
N0-BUJIMMOMY, NpaBU/JbHEEe CYATATh YIOMAHYTbIE XKHJIKH fAPO3UTa CBOEOG-
pa3HbIMH PEJUKTAMH 3aMeLUeHHH.

[ToMUMO BBILIEH3NIOKEHHOTO YIOMAHYTBI (akT HHTEpeceH /AJ5 Hac
B IpPYroM OTHOUIeHHH. B Hacrosllee BpeMs XOPOIIO H3BECTHO, YTO SIPOZHT
MoxkeT 00pa3oBaThbCH TOJBKO HA CPaBHHTENbHO 3HAYUTEJBHOH FIyOHHE OT
ITOBEPXHOCTH, TaM, I'le HMEECTCs1 HeJJOCTATOK BOJABl H CBOGOAHOTO KHCJAOPOJA.
O6HapyzKeHHe Ke €ro HernocpejCTBEHHO B PYJHOM BBIXOJE YKasblBaeT Ha
TO, UTO BepXHss YAaCTh 30HBl OKHCJAEHHS K HACTOAUIEMY BpeMeHIH CHecCeHa
Iposueil.

Hro xacaercss BOTMPOCA HCINOJAb30BAHHA JaHHOI MOpOJOorHueckoil yep-
TB! JAJ# ONEHKH PYAHBIX BBIXOJ0B, TO CJA€AyeT HMeTb B BUAY, UTO B JuUTEpA-
Type OMHCAHHI [7] CJyuan BO3HHKHOBEHHS He TO.JbKO ILJIEHOYHOH JIIMOHHTH-
34LHH, HO JAa)Ke TPOKHJIKOB TJOTHOTO JHUMOHHTA NPH NPOLECcax perun-
HAaJbHOTO BBIBETPHUBAHMS XKEJAE30COACPKAILKNX Nopod. Mpl moaaraem, 4to
XOpPOIIHM KpHTEpUEeM AJAs OTAHYHSA OAHON JHUMOHHUTH3AUMKU OT APYrofi Oyaer
ABJAATLCA HaAJMUMe SIPO3UTA, KOTOPbIH Bcerja yKameT, UTo JAHHbIH JUMOHHUT
BO3HHK 34 CUET OKHCJEHHS CYJAbQHIOB.

bypble XKene3HsAKU

CnsowHble 6yphle XKeJe3dsKH B NIpefedax COBPeMeHHOrO PYAHOrO Bbi-
X0ja HMEKT OYCHb HE3HAUNTE/JbHOE Pa3BHUTHE, BCTpPEUYasAChb B BUIE OTAe/b-
HbIX KYCKOB M MJIBIO CpefH pPHIXJOro oxpHcrtoro Marepuasa. HauGosee yacro
OHM OOHAPYKUBAIOTCH B KpalHeH IOrO-BOCTOYHOH YaCTH ONHCHIBAMOM MJAO-
imajan. B 60ablIHHCTBE caydyaeB Oyphbie KeAC3HAKH B TOH WIH MHOM CTENeHH
nopucthl. [lopHCTOCTL XapaKTEepHU3YeTCs HepPaBHOMEPHO-THe3JOBHAHBIM pac-
npenejeHueM. YUacTKH C I'yCTOH IOPHUCTOCTBIO HMEIOT THIHYHYIO UIJaKOByIO
TEKCTYpPY U HEpPeAKO IepexoisT B HOpMaJ/bHble I'yOKH.

CrnekTpasabHbiil aHaJM3 TakKHX OYpBbIX KeJe3HAKOB NOKazaJs MpHCYTCT-
Bue B Hux Meau (no 0,01%), cepebpa (mo 0,0059%) u tutana (mo 0,039%).

JINMOHUT OypBIX KeNe3HAKOB MPeJACTaB/JAeH CKPBITOKPHCTAMIHYECKOIT
Pa3HOCTBIO C XOpOILUO BHIPAXKECHHOH MeTaKOMJIOHAHOH cTpykrtypoil. Ilo om-
THUUECKUM CBOHCTBAM OH OTHOCHTCH K JIEMHIAOKPOKHTOBOMY psay. Omucoi-
paeMblfl JHMOHHMT 4Y4aCTO B IOPHCTBIX YYaCTKaX BBLICTHJAAET CTEeHKH NyCTOT
1 o6pasyeT ceTb XKHUJIOK pas3JaUuHoil rycToThl. CHEKTPAJbHBIM MYyTEM B 3TOM
MatepuaJse obHapy:eHnb: Meanh (mo 0,01%), Turan (a0 0,03%) u moauGaeu
(mo 0,001%).

B reHeTnuecKOM OTHOWIEHHH 3TU Oypble KEJIE3HAKH, MO-BHAHMOMY, CJ1&-
AyeT CUYHTaTb OKHCJICHHBIMHU aHaJJOordMy GoraTtex BKpaluvleHHLIX H B MEHL-
1IeH cTemeHH CIVIOIIHBIX CYJAbQUIHBIX PYA.

OxucieHHble aHajorn OeZHBIX BKPANJeHHbIX PY]

Haunble oOpasoBanus NPeACTaB/IAIOT co00M NMOPOAY, COAEPXKAILYIO 110-
pbl OT BhllleaauyuBaHus cyabduios. Popma s5TuxX mnop Goabuiell 4acTbio
GKpyTJiasg WJIH Jlaxe KBajApaTHadA, pexe HenpasuabHad, OueHb 4acTo oHH
ObIBAIOT OKpYy:KeHHl CTe6ebyaThbiM KBapuem. 3aMeueHo, YTO B OAHHX CJy-
43X YHOMSHYTBIE MOPbLl ObIBAIOT NYCTEIMH, B JIPYTHX — 3aIOJHEHBl JHMO-
HHTOM ¢ 06pa30BaHHEM ICeBAOMOpP{O3.

B npejesax pyaHOro BbIXOJa yKa3aHHAs NMOPHCTOCTb MOYTH MOBCEMECT-
HO TIpUypOYeHA K ILIONAJH PAa3BHTHS OCBeTJeHHBIX Nopoa. Pacmpenenena
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OH4 HepaBHOMEPHO M BCTpevaerTcsi OoOBIUHO THe3[aMH, yYacTKaMH HJAM XKli-
JonofobubiMu 00pasoBaHusaMU. MecraMu NOpnl PacmoiokeHbl Tak TyCTo.
UTO TaKHe yYacTKH MPHHMUMAIOT XapaKTep IyokH.

Onanu3aupoBaHKRble NOPOJbI

Onaan3auvs noYTH MOBCEMECTHO HabJI0NaeTcsi B MOJOCE OCBeTJEHHbIX
NOpoJA BHCsAYero 60Ka. 31ecCb onaJ TOHKO NPONMTHIBAET MOPOAY, NpHAABas
el xapaxrtepuhblilt ¢apbhopoBuanblit 06/aHK. B CBA3M CO CPABHHUTENBHO Cila-
S0l JUMOHUTH3anHeR 3THX NOPOJ OH HMeeT Oe/yr OKpPacKy HJH COBeplIei-
HO GecliBeTeH.

JLOCTaTOYHO WIHPOKO ONHMCHIBAEMBIIl NIPOLECC Pa3sBUT U B OyphIX XKeJjes3-
HaKax. B aToM cayuae omasa Bcerga B TOH MJAM MHOW CTENEHH OKpalleH s
KpacuoBaTo-opankeBkie Toua. On nponuTHiBaeT Haubo/ee NOPHCTHIE yyacT-
KH 6ypr()K€ﬂ€3HHKOB,BaHOﬂHHH BCe HMerllneca TaM NYCTOTHI. B nuaor-
EbIX Pa3HOCTAX OYypbIX JKeJae3HsKOB OlaJl PAa3BHT B BHJE €JHHHUHBIX XKH.IOK.
MOLIHOCTb KOTOPBIX JAOXOJAHT IO HECKOJbKHX CAHTHMeTpOB.

[log mMuKpockonom ObiBaeT XOPOWIO BHAHO, KaK OHaJ pasbelaeT JHUMO-
MUT, MIpeJcTaBasAsA cO60H oTUeTAHBO Gosee o3 Hee oOpasoBanue. [Ipu Takom
pasbejaHly B onaJje 00BIYHO OCTAETCS TOHKAfA Cblllb JHUMOHHTA, 00YCJIOBII-
Balolasl ero kpacuopatyio okpacky. CrnekTpa/nbHBIM aHAJHM30M B ONajie
VCTaHOB/ICHO IPHCYTCTBHE COTBIX AOJEH MeJAH M THTaHAa,

leneTuuyeckH onanu3anuio CJAefyeT CBsA3bIBATH € KPEMHEKHCJIO0TOl, oC-
BOOOAHBIUECHCA NPH Pa3/JOXKEHHH M[OJEBhIX WINATOB OOKOBBHIX TOPOJ TNOM
NeHCTBHeM CyJb(aTHBIX pacTBopoB. Bpems oOpasoBanus omaJja, Mo-BHAH-
MOMY, COBNajaeT € MNEpPHOAOM HaHOOJ/bLIEeH KOHUEHTPAUHH CyJAb(aTHLIX
pacTBOPOB B Mpejlesax JaHHOTO yd4acTKa 30HBl OKHC/JEHHs, TaK Kak TOJAbKO
B 3TOM cJydae MoOxKeT HauboJ/ee NMOJHO NPOHTH pasJokeHHe OOKOBbIX MO-
por u ocBoGOXKIeHHe GOJIbIIOr0- KOMHYECTBA KPEeMHEKHCA0TH. JTO, B CBOK)
oyepe/b, CBA3aHO C 3HEPIHYHBIM pasJjioKeHHeM MepBHYHOH CYJAbGHAHO
MacChl CYLIeCTBEHHO NMHMPHTOBOIO WJIH HUPHTO-NUPPOTHHOBOTO  COCTABA.
[To muenuo C. C. CmupHoBa, 3TOT npolecc Haubojaee NMOAHO OyAeT NPONO-
JMThb B YCJOBHIX CyXoro kauMara [8]. Pa3purue onana no cpopMnpOBaHHbIM
OyphbIM JKe/Je3HKaM 3acTaBJ/seT CAe/aTb BBIBOL, UTO CyJb(aTHble pPactso-
pHl, o6pa3oBaBlIkecss B JaHHOM MecCTe, He NPHUYACTHBI K CO3JaHHIO Pa3Bil-
TOi 31ech omaaudauuu. Ilo-BURMMOMY, NIpaBusbHee NOC/ACAHION CTABHTH I
reHeTHYECKYI0 3aBHCUMOCTb OT pacTBOPOB, CIYCTHUBIIMXCA € THIICOMeTpHue-
cK# fosiee BBICOKHX FTOPH30HTOB 30HBI OKKCJEHHA,

CopepllieHHO Ha CEroAHSILIHUII JeHbL He siICHO, KaKoBa Oblla BeJduHua
paspblBa BO BpEeMEHH MeXKAYy (QopmMupoBaHHeM OYpbIX KEJE3HSKOB H iiX
onaausainit. C 0AHON CTOPOHBI, HCXOASI H3 TOTC, UTO OIaJ 3aMellaeT yixKe
- TOJTHOCTHIO ChOpMHpOBABIINECH Oypble KeJIC3HAKH, MOXKHO MPEANOJOKHTL,
YTO 3TOT HHTEpPBAJ Obl1 3HaunTe bHBIM. ORHAKO TOrAa TPYAHO OOBACHHTDL
MOSABJEHHE BBICOKO KOHILEHTPHPOBAHHBIX CYJAbPATHLIX PACTBOPOB MOCJE TOro,
KaK CyJb(uaHas Macca AAHHOro ropH3oHara, H TeM 00Jee Bhlleaexsaliux.
y’Ke JIaBHLIM-1aBHO IpeBpaTthaach B Gypble Xkesesdaku, C Apyroit cTopoiil,
MOXKeT ObiTb HHKAKOTO CYLIECTBEHHOrO pa3pbiBa MexkAy ob6pasopannem Oy-
PBIX JKEJe3HSKOB M OfaJIoB HE CYIecTBOBaJO. BlojiHe BO3MOXKHO, HTO HX
‘hopMupoBaHHe npeAcTaBisieT cob6OH JBe CTOPOHBI OAHOTO M TOTO XKe IPO-
itecca. B cuay cTPYKTYpHBIX OCOOCHHOCTEH B OLHOM MeCcTe pyAa MOxKeT
OKHCJIAThCST HECKOJIBKO paHbiie, yem B ApyroM. CieloBaTelbHO, BO3HUKLIHE
B OJHOM MecTe cyabhaTHele PAacTBOPH MOFYT BBI3BATb ONMAJH3alHi0 TOAbKO
UTO 06pa3OBABLIMXCA O COCEACTBY (THICOMETPHYECKH HHXKe) OYyphIX xe-
JEe3HAKOB.

Hexoas w3 obuiero anasn3a HMeIOLerocst Matepuana, BTOPOA B3IVsit
HaM mpeacTaBasieTcss 60see BEPOSATHBIM.
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PrixJaeie NPOAYKTbI 30HbI OKHCJICHHA

O6uine PHIXJBIX NPOAYKTOB COCTABJSET OAHY M3 HauGoJee xapakTrep-
HBIX OCOGEHHOCTEH OTMHUCHIBaEMOK 30HBI OKHucjeHus. I1o cocTaBy M remesucy
Cpell 3THX NPOAYKTOB MOXKHO BBIACUTL CJe[yoliHe rpynmsl: 1) Gapuro-
KBApleBble NMECKH; 2) KBapLeBble NMecKH; 3) JHUMOHUTO-KBAapUCBble HECKH;
4) [e3UHTErpHpOBaHHblE MOPHCTHIE GYpble KEJE3HSKH; 5) NMPOMYKTH JC3HIL-
TerpauHd OCBETAEHHBIX NOPOJ; 6) MHPHUTOBAS CHIITyUKa.

Bapuro-kBapueBbe NmeCKH pasBUTHl B BHAe €AHHHYHON wHe-
GOJTBILION JIMH30UKU B JexaleM GOKY pyAHOH 30HBI, Cpeiu JHMOHHTO-KBap-
LIeBBIX NECKOB (MEXKAY BBIXOAAMH JBYX MArHETHTOBBIX TE/I).

MaxkpockonyyeckH OHH MpPeJICTABAAIOT COOOH BeCbMa TOHKHIl XKeaToBa-
TG-CEpBIl MaTepuas ¢ MHOTOUMC/EHHLIMH OOJOMKaMH OCBETJIEHHBIX MODO.
Muorne 06M0MKH OTYeT/MBO C/IAHUEBATHl W B TOH HJM HHOM Mepe JHMOHO-
TH3UPOBaHbl. MHKDOCKONHMYECKOE H3yyeHHe TOHKOFO MaTtephasja NoKasalo,
UTO OH COCTOHT M3 HENPAaBHJBHBIX 3€PeH KBaplla, MJACTHHYATHIX 3eped 0a-
PUTa M HE3HAYHTENbHOH NPHUMECH TOHKOAUCTIECPCHOTO KAOJHHONOL06HOTO Ma-
TepHana. Keapi npeo6najgaer Hag 6apuToM HPHMEPHO B JAecATh pa3 Io
o6bemy. HacTo OH MMeeT NOPHCTYIO CTPYKTYPY M MeCTaMM COAEPIKHT THE3-
JAOBHIHOpAcCIpeae/eHHble NMCeBAOMOP(O3bI JHMOHUTA TO NUPHTY. [eTans-
HOe HCC/AefOBaHHe TOHKOAMCMNEPCHOrO Marepuaa € [OMOUIbI0 1IeHTPHPYrH-
POBAaHHS H OKpPAUIMBAHHA OPraHHUYECKUMU KPACHTEJASIMH II0KA34aJ0, YTO OH
CGCTOMUT M3 THAPOCJAIOABI C IPHMeChI0 MOHTMOPHJ/IIOHHTA.

CrekTpasibHbIll aHAMH3 YKA3aHHOrO MarepHajga NOKasa,J MpPHCYTCTBHE
CJeYIOUIHX KOMIIOHEHTOB (B Y% ): :

Pb l Cu } Ag ’ Zn ’ Ga

0,01 l 0,005 ) 0,001 I 0,05 ' 0,01

Paspesnenne 3toro Martepraga Ha Gakuiu ¢ NOCJAEAYIOLIUM CIIE€KTPaJb-
HBIM MX ompob6oBaHHeM II0Ka3a/0, YTO Ta/JHil KOHUEHTPUpPYercd B Jerkoi
¢pakiny, B caMoM TOHKOM NIBVIEBATOM MaTepuaJe. 3/1eCh Ke OTMeueHo No-
BBINIEHHOE cojepxKaHue uuuHka (6osee 0,1%). Boobume Besge B Jerkoi
¢pakuun comepxanne unHka npeswimaer 0,029%. Tsaxenas dpaknns obora-
mena csuHuoM (o 0,02%).

B reneTHyeCKOM OTHOLIEHHMH MBI CUHTAEM OMHCAHHBIE OapHTO-KBapile-
Bbleé TI€CKHN IPOJAYKTOM BBILleJaulBaHUs OOraThiX BKPAIVIEHHBIX MM Hazxe
CIJIOWIHBIX CY/JAbMHAHBIX Pyd KOJ4eJaHHOrO THIIA, BEPOSITHO, COJEepPIKalINX.
3aMeTHOEe KOJN4eCTBO casepuTa, Xa bKONEPHTA H rajJeHHTA.

KpapueBble mecKH BCTPeUeHbl TAKXKe B BHIAE MaJOMOULHON JHH-
30YKH, HO YK€ He B JexkauyeM, a B BHCsiueM OOKY pYAHOIl 30HBHI, KaK pas Ha
rpanuiie OCBETJ/JEHHLIX H OHaJIIIE’;HpOBaHHI)IX nopojg ¢ JII/IMOHI/ITPISI/IPOBHHHLI-
MH NOPQUPUTAMH.

MaxpocKOTHYeCKH 3TO JOBOJBHO OOHOPOAHBIA CBETJO-CEPblii TMeCYaHH-
CTHIl MaTepuaJ, B KOTOPOM INONAafaloTCs pejkie HeboJblIHe KYCOYKH pac-
C/JaHIIOBAHHOH OCBETJEHHOI mopoAabl. 110l MHKPOCKONOM BH/IHO, UTO OMHCHI-
BaeMblll MaTepuaJ COCTOUT B OCHOBHOM H3 KBapleBbIX 3epeH, ¢opMa npo-
#BJEHUS] KOTOPBIX NO0J006HA TaKOBbIM M3 O(apHTO-KBApPUEBBIX IIECKOB.
Heckonbko crnennguuecknm aBJsieTcs 3aMeTHasi UX JUMOHHTH3ALHUs], OOBIYHO
Hocslasa MAeHOUHHH xapakrep. CreKTpa/bHBIM aHaIHM30M B 3TOM MaTepua-
JIe YCTaHOBJEHO TOJIBXKO NPHCYTCTBHE THICAYHBIX JOJE MPOLEeHTa MeH.
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B reHeTuuyeCKOM OTHOUIEHWH ONHCAHHbIE NECKH, NO-BUAHMOMY, sBAAOT-
¢l aHaJoraM IpPeblAYLHX C TOH TO.JIbKO pa3sHHLEH, YTO 3/eCh B HCXOJAHOM
marepuaJge TnpuMech cyabGUAOB Me/d, LHHKa M CBHHIlA, BepOATHO, Oblia
HHYTOXKHOH.

JluMonMTO-KBapLeBbLle MECKH ABI4I0TCH Haubogee UIMPOKO
pACIpPOCTPAHEHHBIMH PHIXJABIMH TIDOAYKTAMH DYHAHOIO BBIXOAA, DPA3BHTHIMII
IPEeUMYIILECTBEHHO B oceBoil uactu 3oHbl. Ilo Xxapakrepy nposizieHus, Mop-
0OI0THI M TCHE3UCY CPeJAH HHX MOXKHO BBUIETHTH /IBE€ OCHOBHBIX pas3HoO-
BHAHOCTH.

[lepBast u3 HHX CJ10KeHA OXPHCTO-2KEJATHIM OOJOMOUNLIM MaTepHaJOM.
OTae bHbie KYCOUKI 11 00JJOMKHM NPeACTaB/IAI0T co00il CYIeCTBEeHHO KBap-
LEeBVIO Topoay, OVKBa/ALHO NPOIMHTAHHYIO OXPHCTHIM JHMOHUTOBBIM Marc-
puagoM. BoabuiieTBO YKa3aHHbX 00JOMKOB NMPH CHJABHOM HazxKaTHil MaJflb-
LaMil paclajdercs Ha KBApLUEBbie 3ePHA M TOHKHI 3eMJIMCTBIH  OXPHCTbIH
marepuad. I1og MHKPOCKONOM BH/AHO, 4TO TOHKHE MaTepHaJ COCTOUT H3 MeJb-
vyalKuX KBAPUEBBIX 3€PHBIIEK, TOKPBITBIX JHMOHHTOBOH «pyOalikoii» pas-
JNGHOR TOJLMHBL, CHJALHO HCKaKalUIEH MCTHHHYIO (GOPMY 3epeH.

[Ipu BHUMaTeIBHOM PACCMOTPEHHHM 3TOrO JHMOHHTOBOrO MartephaJja B
HEM Bcerja oOHapyKHBaeTCH NPUCYTCTBHE HEKOTOPOro KOJAHYECTBA sIPO3UTA.
B OTA€IbHbIX 3epHAX MeCTAMH BMJIHDI RCEBLOMOP{O3bI JIHMOHHTA TO IIiH-
p1ity, CnexkTpa’abHbiM aHa l30M B 9TOM MATepHaJe yCTAHOBJEHO IPUCYTCTBHE
0,19, Mean 11 0KOJ0 ITOTO K€ KOJAMYECTBA LUHKA, CBA3AHNHDBIX, NO-BHAHMOMY,
C OXPHCTO!l JHMOHHUTOBOIf MacCOH.

PassuTtbht  onncauHble ©0pa3oBaHus B BIJE MajJOMOLIHON  JIHH30UKH
B JaexkatuemM OOKY 30Hbl B HEMOCPEACTBEHHOM KOHTAKTe ¢ GapHTO-KBAPLEBLi-
MIl MeCKaMIL.

Bropas pa3HOBHAHOCTHL MPENCTABJAEHA OPAHIKEBLIM ILIM XKeJa1TOBaTe-0y-
PbIM 3€MJIMCTLIM MaTEPHANOM, CPeIH KOTOPOro BCTPeualoTcst 00J0MKH OCBeT-
JEHHBIX TOPOJ I peiKHe KYCKH HOPHCTHIX OYpPBIX »Ke/e3[siKOB, MeCTamy
OnaJu3KPOBAHHLIX. Bee 06J0MKH ¢ nepudepHyu NOKPBITEL  060A0UKOH 13
OXPHCTOIO 3eMJHCTOI0 JHMOHHUTA.

M3yueHne noj MUKpPOCKONOM 3eMJHCTOro MaTepuasia nokaszajo, 4to OH,
KaK M B NpeAbAyIleM cjayuyae, COCTOMT M3 MEJIKHX KBaplieBBIX 3€pHBIILEK,
NOKPBLITEIX  «pyOallKoi» M3 OXPHCTOrO JIHMOHHTA € NPUMECBIO SIPO3HTA.
CrnexTpa/abHble aHAJAW3Bl 3€MJAHCTOTO MaTepHaJ/a MoKasasau Hajauuue Mejn
{10 0,01%) u TolcsiuHbIX foJgeil mpolenTa cepedpa.

PaszButrel 3TH o0O0pa3oBaHus B caMoil OCeBOl uacCTiH pPYAHOH 30HM,
a TaKXKe B HEKOTOPLIX MecTax BOJH3W BHCSYEro M Jexauero ee GOKOB.

B reserHuyeckoM OTHOIeHUH O0e Pa3HOCTH JIMMOHHTO-KBAPIEBHIX Mec-
KOB, [0-BHAHMOMY, IIPEACTABIAIOT COOOIl HEUTO HHOe, KaK pe3yabTar Je3Hi-
Terpallll KBapuesoil, 6oratoil spo3nToM, rybkd, B xoae pajbileiiliero npo-
Hecca OKHCJAeHUS SPO3UT OBLLT 3aMelleH JHMOHHTOM.

Jde3nHTerpupoOBaHHBe MOpPHUCTble Oyphie XKede3HsdKIH
OnucpiBaeMblii Matepuasa TNpejacTaBied KpacHo-Oypoll mwiu xearosaro-Oy-
poil 06.;10MOYHOH NOPOAOH, BHELIHE HECKOJIbKO HANMOMHHAaoUWeH JdHMOHHTO-
kpapuesbie neckd. CocTouT oHa U3 00JOMKOB OyphIX XKEJIE3HAKOB, HEPEAKO
OTaJH3HPOBAHHBIX, MEJIKHX KYCOYKOB IJIOTHOFO JIHMOHHTA € ABOIHOA BHYT-
penHeil CTPYKTYpOil (pazHa bHOll 1 KOHUEHTPHYECKOIl), KYyCKOB OCBET/ICHHOI
paccIanllOBaHHON MOPOALl H MeJKHX OOJOMKOB KBapla, [IHOrAa CHeMEHTH-
POBAHHBIX B JOBO/JbHO KPYMNHbie KYCKH. Bee 970 00B0.1aKUBAETCH TOHKHM OX-
PUCTBLIM SIPO3HTO-JHMMOHHTOBEIM MaTepuasjoM. B KyCoYKax OCBET/JIEHHBIX MO-
PO MOYTH BCErja BHAHBI OAHH HJH HECKOJBKO MPOKHJAKOB ILIOTHOTO JIHMO-
1iMTa, Pa3BUBAIOIINXCS IO caanueBatocTH. B obaomMKax kBapla yacTto o0Ha-
PYAKUBAKOTCA YUACTKH AYEHCTHIX JUMOHUTOB,

B TOHKOM TJIHHHCTO-JHUMOHHTOBOM MaTepHaJse cleKTporpaduuecku 06-
napyseno npucyrereue Mean (nopsaxa 0,005%), cepebpa (10 0,01%) wu
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nuaka (o 0,19%). Hekoropble o6pa3up MoKasaji pe3Ko MOBbILIEHHOe CO-
AepxKaHue Mead.

PaaButel 3TH nopoabl B BHAE XOPOILIO- BbIAEPAKAHHOH MOJOCHI, IIpoce-
JKHBAlOILEHCsT yepe3 Bechb OMUchIBaeMblil yuacTok. Kpome toro, B ceBepo-3a-
TAagHONH YacTH ydyaCTKa, BAOJb OCEBOI 4YacTH 30HbBl HaMmMeyaeTcss Bropas,
LHIKJIHHHBAOILAsCs noJg0ca Takux e obpasoBauuil. B npefenax aTHx nosaoc
K4K pa3 u ObliM BCTpPeuYeHbl KYCKH CILIOMIHBIX OMaJH3HPOBAHHBLIX OyphiX
JeJIe3HSKOB, OMHCAHHbIe BbILe. ,

B reHeTH4eckKOM OTHOIUEHMM OMHCaHHble 0Opa30oBaHHs, Ha Hall B3MJsi,
npeACTaBJasioT coOOfi HHUTO HMHOE, KaK pe3y/bTaTr pa3pylie€HHs CHJbHC TO-
PHCTBIX GYpBIX MKEJE3HSKOB MOJ AefCTBUEM HArpy3KH NOpO/J BHUCAUYEro OOKa.

[TpoAyKkTb Jge3HHTErpanu#u OCBETJEHHBX MNOPOA
B HHKHel 4acTd 30HbI OKHCJIEHNs, Ha rsy6uHe OKOMo CTa METPOB OT IOBEpPX-
HOCTH, B BbIpabOTKAaX HEOAHOKPATHO ObLLT BCTPEUEH XKeJTOBaTO-Oesibid phix-
abtil matepuan. Ilo cremenu w3MeqbueHHs OH HeoaHopoxeu. Hapsay c
OYeHb TOHKOH MOPOINKOOGPA3HOH MacCOl HMEITCH KYCOUKH, AOCTHrANOLHE
TATH CAHTHMETPOB 110 JAJUHHOA OCH. Bece Kycodku Kak MaljieHbKHe, Tak U
60JblllHe HUMET NANTYATHIH XapakTep M IpeICTaBaAsoT co00i O0OJOMKH
Rales0 OCBETJIEHHON CAaHLeBaTOll NOPOAbLI.

MiukpocKkoniHueckoe H3yueHue MOKa3ajo, 4TO 3TOT MaTepHas mpeacras-
JasietT co6oi CYLeCTBEHHO KPEMHHCTYIO MOPOAY, COCTOSLLYIO H3 KBapla, ona-
Ja M HEeKOTOPOro KOJHYECTBAa TOHKOIHCHEPCHBIX FJIHHHCTBIX NPOAYKTOB.
B cocraBe mocdejHHX MPHCYTCTBYeT MOHTMOPH/JIOHHT W ruapociaoaa. Mec-
TaMH Pa3BHBAETCH HE3HAUHTE/1bHARA JUMOHHTH3auusA, Kpome TOTO, yCTaHOB-
JEHO, YTO BCe KYCOUKH Ha MJIOCKOCTAX CAAHLEBATOCTH HECYT TOHKYIO Oosee
HAH MeHee paBHOMEPHO pacnpejeneHnyo nopucrocts. Cpeanuii pasMep mop
16 AJAMHHON ocH cocraBaser 0,25 mu. B Oo/MpLIMHCTBE C/1y4aeB OHH 3aHOJHE-
Ebl caMopoaHOi cepoil. Mectamu oHa oOpasyeT TOHKHE M/EHKH Ha IJIOCKO-
CTAX CJAaHIeBaTOCTH nopoabl. OueHb MHOTO Cepbl COAEPKHTCA H B MEJAKON
PBIX/IOH Macce, 0OYC/AOBAMBas KEJATOBATHIl OTTeHOK nocieaned. bosee noa-
po6Hble ONHCAHMsA YMOMSHYTON cepbl # yCJ0BHI ee oOpa3oBaHis NaHO B
oTAeNbHOH 3amerke [9].

OnucaHnblil PHIXJIbIH MaTePHaJ B OAHOM MECTe TMEPEKPBLIBACT [HPHTO-
BYIO CBLIMYYKY, a B APYroM — C BHCsi4uero 6OKa IPaHHUHT C PE3KO OTOeneH-
HOIT paccaaHIOBAHHON NMOPOAOH CYUIECTBEHHO KDPEMHHCTOrO coctasa, obJaa-
JlAl0LLEeR pPeJIMKTOBOH CTPYKTYPOH MOP(HPHTOB. .

Boiilielia 10KeHHoe T03B0OISeT CUHTaTh, YTO OMHCAHHBIA DLIXJIbIH Mare-
pHaJ npejcrasiser coboil pe3yabTat 0OpylleHis OCBETIEHHbBIX MOPOL BHCA-
uero 60Ka Haj yMeHblawoLleiics B ofbemMe Cy.Ib(HIHON MacCoil IpH TpeBpa-
LLEHHH €€ B MHPUTOBYIO cbinydky. C 3THM ’Ke SIBJEHHeM HHTEHCIBHOrO pas-
JOMEHHA ¥ BBILLEJIAYHBAHHS CyJb(MHIHBIX PYA B HHKHEH 4aCTh 30HBI OKIC-
JAGHMS CJelyeT CBA3BIBATH Mpollece 00pa3oBaHKA CaAMOPOJHON Cephi.

[TlupurtoBas cHOyu4yka ITOT MarTepHas Hamil OLLT BCTpeuCt
ABAX<Jbl B HHXKHEIl uacTil ondceiBaeMoil 30HH. B oanoM MecTe B BHCHAUEM
fOKYy ero 3aJ/eraloT pe3Ko OCBeT/JeHHbIe MOPO/bl. B Jpyrom OH MepeKpbl-
BAeTCS BBILEONHCAHHLIMH A€3HMHTErPHUPOBAHHBIMH MPOAYKTAMH. 37eCh Ke
XOpOIIO BHAHO, KaK MHPMTOBAs CbilyyKa uepes3 IO.1TOpa MeTpa MOCTereHHo
CMEHAMACh KHI3Y CIVIOMHOH MHPHTOBOH pyaoid. MukpocKom mokasasd, uTo
3Ta pyaa npeiacraBaser cofoil IUPHTOBLIM arperat, pasbuthii 6OJBLINM
KOJHUECTBOM Tpeliui. B mocjeIHnx Koe-TIe COXPAHWJICH JKIVIbHbIH Mare-
pHaa M eJHHHYHble BK/IOYeHHA Xajabkomuputa. Cospaercst BreuaT/eHle,
YTO yKazaHHas DHPHUTOBas Pyla He ABJAAETCH B MOJHOH Mepe MepBHUHOI,
a MpeAcTaBJAseT CcOBOH y¥Ke 3HAUMTEABHO BHILleJOUeHHOe 00pasoBanic.
VuuThIBasA, UTO MEPBHUHBIE PYAbl MEeCTOPOXKIAEHHS! B JIOCTATOYHOM KOJIHe-
CTBE COAEPKAT MUPPOTHH, JErKO NPeANOJJOXKHTb, UTO OH M TOABEPICs B mep-
BYIO ouepe/b BbILeNayHBaHUI0. ECIH 3TO TaK, TO MOXKHO CYHTATb, UTO MHPH-
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TOBasl CBHITyYKa Ha MeCTOPOXK/eHWH HauboJiee OXOTHO BO3HMKAaJda B TeX
yyacTKax PYAHbBIX TeJ, KOTOpble COAEPxKajl 3HAUHTEIbHOE KOJHYECTBO IHP-
poruHa. IlpaBaa, npsAMBEIX yKa3aHuil Ha 3TOT CYET MBI HE HMeEEM.
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Puc. 1. Cxema reoJorsueckoro CrIPOEHHA PYAHOFO BHIX0Aa LEHTpPaJbHOI
yacti MaiiHckoro mectopokiaenHs: | -— nopduputh; 2 — KB. aaLEHTOGHPLL
3 — XJIOPUTOBBIE, X.JOPHTO-KBApLEBLIC M KBapleBO-XAOPHTOBhIE CAaHLBl 4 —
MarHeTHTOBBIE TeJa; O -— [LIEHOUHAS JHUMOHHTH3AUMA, 6 — NPOKHAKH NAGTHO-
TO JHMOHHMTA; 7 -— OCBETJEeHHble TOPOUKl, 8 -— JUMOHHTO-KBapleBHe HecKH;
9 — Gaputo-kBapuesnle neckH; 10 -— xBapneswe neckd; 11 — gesuHTerpupo-
BaHHLIe Oypble Kede3HAKH; 12— ampl; 13— oTtBanel: 14 — reonordueckue

rpanunp; 15 — KaHaBe;, 16 — waxTel # wypdol.

3akawueHne

AHaau3 npuUBENEHHOTO BhIlle MarepHata NOKa3biBAeT, YTO Ha 3aKaprH-
pOBaHHOH ILICIMAJM BBIXOJAM COOCTBEHHO PYAHBIX TeJ OTBEYAIOT MOJOCH!
Je3HHTErPHPOBAHHBIX TMOPHCTHIX OYPBIX KeJAe3HSIKOB. DTO TOBOPHT O TOM,
YTO Ha FIyOHHe DYJHble TeJa B OCHOBHOM Mpe/CTaBJeHH GOraThiMH BKpar-
JEHUSIMH, CPEeIH KOTOPBHIX TOJBKO-YYaCTKAMH BCTPEYAIOTCS CILIOLIHBIE PYIHI.
Hanuuue mocneanux obHapyXuBaeTcsl MO HAXOJKaM Ha NOBEPXHOCTH Cpe-
I¥ PBIXJIOH MAacChl €AMHHYHBIX KYCKOB M TVIBIG CHJIOWIHBIX OYpBIX KeJe3Hs-
k0B, CresaHHDI BBIBOJ NOJHOCTBIO MOJATBEpIKjdercss HAGIIOJEHHAMU B 30-
e NepBHYHBIX PYIL.

Ilfupoxo pa3pUTbie HAa NMOBEPXHOCTH JHMOHHTO-KBAPLEBbIC MECKH NPeI-
CTaBJAIT COOOH NPOAYKT AE3HHTErPAlMH KPEMHHCTO-JHMMOHHTOBON TYOKH,
ABJAAIOLIENCA OKHCJEHHBIM aHa oroM 6ogee GeHBIX BKPAIIEHHBIX PYA.

Yro Kacaercs 6apHTO-KBapleBHIX W KBapleBLIX NECKOB, TO OHH, MO-Bii-
JHUMOMY, NpeicTaBJAsdOT coO0l NPOAYKTH BhilllesaddBaHusA GOraThix BKpan-
JEHHBIX MJIM JaxKe CILIOIIHBIX CYILIECTBEHHO NMHPHUTOBLIX PYA. BHIcOKas KOH-
Hentpalnus CyabatHHX pacTBOpoB obecneynsa 371eCh MOUYTH TIOJHBIN BBIHOC
>keqesa. IIpucyTcTBue B 6apHTO-KBapUeBBHIX NeCKax NHHKA, rajjus, CBUHIA
U cepebpa yKas3blBaeT Ha HaJWYHe B NMEePBHYHBIX pyAax npumecu ciajepura
H rajeHura.
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OnucaHHas 30Ha OKHUCJEHHs mpejcTaBidser coboil npesHee 06paszoBd-
Hie, NpeTepleBllee Nocse CBoero (popMUpPOBAHHUA P NOCJAEAYIOUIHX H3Me-
nenuil. OHHM U3 HEONpPOBEpPXKHUMBIX A0Ka3aTeJbCTB CYLIECTBOBAHHS TaKHX
W3MEHEHHI MOXKET CJAYXKHUTb MOsBJeHHe B CaMOH HHXKHEH YacTH 30HDBI OKHC-
JEHHS Halllero MeCTOPOXKIEHHS Y3KOro, HeBLIJEPKaHHOro TOPH30HTA C KYII-
PUTOM H caMoponHoil mennto. IlonoOuble 06pasoBaHust B JUTEPATYpe pac-
CMATPHBAIOTCS KaK NPOAYKTH OKHCJICHHA Xa/JbKO3HHO-KOBEJIMHOBBIX Py
30HDLI LIEeMEeHTALHY, BO3HHKAIOUIHe B pe3yabTaTe Pe3KOro MOHUMKEeHUs ypOBIif
IPYHTOBLIX BCA. Masass MOILHOCTH I IJIOXas BbIAEPKAHHOCTh YKa3aHHOTro
KYINPUTOBOrO FOPH3OHTA MO3BOJHIOT MPEANo/Jarartb, UTO CYUeCTBOBaBUIAA
paHee 30Ha lleMeHTanuu Obl1a c1abo Bhipa)keHa. B macrosilee BpeMd lia
MalinckoM MeCTOPOXKIEHHH 30HBI LieMEHTAlUHH, KaK TaKOBOW, HeT COBCEM,
TOJLKO KOe-rjie Ha rpaHulle NepBHUHBIX M OKHCJIEHHBIX PYyA BCTpPEHaIOTTHA
HeGOoIbIHE YIaCTKH C HHTEHCHBHBIM DasBHTHEM KOBeJJIMHA.

HInpoxoe pa3BuTHe B BEpXHeH 4acTH ONMCAHHOA 30HBI OXPHCTOTO JH-
MOHHTA, NpejcTaBisionero coboif NPOAYKT AaJbHedlIero H3IMEHeHus: apo3i-
Ta, TAKXKe SBJISETCS J0Ka3aTeJbCTBOM JPEBHOCTH MaiHCKOil 30HBI OKHC-
JeHHS. _
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