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Muneparennyeckue uccaenopanus Upounckoro mede-

"30PYAHOT0 MECTOPOMKAEHHS. -

I. [Ipeaucaosue. . N

B 1932 roay, npu npoxoxaesuu acaupautypsl npu CCH, & noayuua
TeMy: ,MuHepareHHueckHe HCcaAef0BaHuA IPGHHCKOTO KeaAe30pyAHOTO-
MECTOPOXKIeHHA“, JIeTOM 3TOro e roja B TeueHue 2!/, MECAUEB # Npo-

BeJ HAa MEeCTOPOXIAEHHM H cobpas HeoOXOAMMBIH 1A HCCAelOBaHHT:

 KameHsblH MaTepuan. K xamepanesnoil o6paborke coGpaHHOTO MaTepuana

i CMOT NPHUCTYNHUTh TONBKO B 1934 roay, Tak KaKk B T€ueHHe r0xa BHI-
NOJHA/ aIMHHHCTPAaTHBHYIO padory, -

Bo speMs c6opa martepHaja jeroM 1932 rona ropHoiii MuxkeHep A. A.
MecauHnHROB mNO3HAKOMH/A MeHfl C TEOJOTHUECKHM cTpoenneM HMpouu-
ckoro Mectopoxznenns. OH XKe NpejloCTaBU/I B MOE pacnopfxeHHe rpa-
(buuecKHi marepHaJ IO MeCTODOX/IEHHIO H BbIAEAWN YaCTh KAMEHHOI O
MaTepuana M3 CBOMX KOJJIEKUHH (KepHbt GYpPOBHIX CKBaXUH). B reuenne
BBINOJIHEHHS paboOTH! MOHM HEMOCPEACTBEHHBIM PYKOBOJHTeNeM OwbiJ 3aB.
Kadenpoi nonesusix uckcnaemux . H. Il a x0 B, KOTOpHE yaeasa Mmue,
NOCTATOYHO BHHUMAaHHA. S1 110/b30BAJICA TaKXKe COBETAMH HOKTOpPAa T[eo0Jo-
TMYECKHX Bayk, npodeccopa M. A. ¥ coBa. [loab3yjock cayuaem Bbipa-
3UTh KM MOI0O HCKDEHHIO O0/arofapHoOCTb. ‘ :

II. Beeaeuue. ‘ '

. McTopuueckoe pellenue napTyM ¥ N0paBUTENBCTBA O CO3AAHUHE yronabHd-
MEeTaNypruveckoi 6asel Ha BOCTOke—co3faHuu Y pano Kysuenkoro Kom-
OnHaTa, NOCTABHAO NEPES FE€0JOT0-pa3sBeIOUHBIMH OPTAHH3ALUAMH 3313y
pacw¥peHns Xeae3opyaHoH 6a3smt kpasm [IpocMaTpusas 3amach! :Kedae3HbLY
PYA B Kpae, Mbl BHAHM, 4YTO, B CBSI3H C PA3BHUTHEM IE0JOr0-Pa3BeAOYHBX
paboT Ha Keseso, Hayalcs GeICTPHHi POCT 3anmacos: ecau Ha 1.1. 1931 r. 3a- '
nmacel BCeX KaTeropuid Bupaxanuce B Koagvectse 91744 . 1,70 Ha
1.1.1934—434662 1. 7., T. e. 3 anacH EHfCCAM B 4,74 pasa.

Hapsaay ¢ o6muM pPOCTOM 33anacoB jKeJE3HHX PYA B KPae H3MEHSJIAch
ouénka u MpOUHCKOTO *kene3opynHoro mectopoxaenus. 1. K. ABsopos-
cku#t B 1893 romy sanach 60raThiXx W GeAHBIX PYX MECTOPOXKAEHHUS CHU-
TaeT okoJo 8 MJH. TOHH. B 19264 rony B."A. O6pyuesn (48%) saunacw

- pya B 4 KpYHHHIX WITOKAX A0 rayOunel B 21 u onpemenser B 115, MJH.

TOHH, B 193] rony A. A. MeCcaHH HOB Ha OCHOBAHUH PA3BEAKH H MArHu-
TOMETPHYECKHX JNaHHBIX JaeT 3anacel pyna kateropuu Ci— C, paBrbe
42,4 man. TQHH. JTy Ke uudpy 3anacoB’ (42 MJAH. TOHH.) NPHBOAHT H
K. C. Punatos (34). Hakouweu, nocne npoeesennoi paspesxu B 1932
FOAy 3anackl PyHN HECKOJbKO CHWXKAITCA—A0 32.6 Man. TowH (14), npu
ueM B Pe3yJAbTATE Pa3BelOYHBIX pPabOT BO3POCJH 3aMachi BLICIIMX KaTe-
ropu#, Hanpamep. A,=1689,5; B =6394 C,=16925,65; C, = 13345,85;
néero 32600,4 ThIC. TOHH\. Takum o6pasom, obmue 3anacel pyx B S MJH.
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TomH © 1893 roay. Bospoca xo 32,6 MJAH. TOHH K'HACTOAUIEMY Bpe-

MEeH#. \ : .

[To oTae bHBIM TOPAM 3aMaCH PYA PACOpeAeNsioTCH, MO RAHHbIM M e-
caauroBa (14), cornacHo caeayoulei tabanue.
- . ) _

Ta6auua 3afacoB PyA NO OTAEAbHEIM TOpPaM H KaTErOpHAM.

'f—'~ Haspaige 1o Kareropua sanacos B !
er i cero
P A, B | G| G
' 2
: BeaniMaHHAA . . . . . . . . e . s —_ — 146.9 — 146.0
Meseasag . . . « + « . oo ... 1689.5 639.4 2802.7  1226.G | 6357.6
f CBHHUOBBT. « . . . + « = « o« = . —_ | - 2937.35 1960.85 4898.2
Pymman . . . . . . . .. . e e — —_ 657.6 — 657.6
IpanaroBas . . . . . « « . . . — — 10026.0 | 10027.0 | 20053.0
i

. HMroro . . . . . . ! 1689.5 639.4 16925.653 18345.85| 32600.4

i | . a

Mo cocrosumio Ha 1932 r. uumdpa 3amacos onpesenesa (50%¢) B
33704 7. T. u3 HuX KaT. A,—1689,5 1. T. kat. B—639,4 T. 1. u C;4-Co—
31375,1 T. T. W BO3MOXHO, UTO INIPH JAaNbHEHMHUX Pa3BeldKax 3anachl
6yaiy1 BO3pacTaTbh, T4K KAaK MHOrHE TeJa TOJAbKO HTO BCKDHIBA-
10TCS JQEHyHalheid W, KpOMe TOro, BHIXOAb PY[ BCTPEUAIQTCS HA Pa3au-
HBIX THIICOMETPHUYECKHX BEICOTAX. -

Hapsiny ¢ O6bICTPHIM POCTOM 3aNnacOB BbIJBHIaeTCA npob/iema BCECTO-
DOHHEr0 M3yuedds MeCTOPOXAeHHA xedesusix pyd. Kadenpa nonesubix
uckonaemblx  Ci'Mj, Biaouaer B cBofi nuiad u no aorosopy ¢ 3CI'PT

B 1932 roay obraunsyer nepsble ABe paboThl N0 MHHEPATEHHYECKOMY HC-

CNeNOBAHUIO JKenesopyaHbx MecTopoxpenuii 3an. Cu6. xpas. Onua 3
aTHX pabot craButcad Ha Mp6uHCKOM Kene30pyRHOM MECTOPOXKIEHHH.

HMp6uackoe mectopoxaesue pacnosaoxeno B 100 xkx wa CB ot rop.
Munycuncka, B Kyparafickom paitone, Ha xpyToM JaesoM Gepery peku b.
WUp6u—npasoro nputoka p. TyOs, Bnapaiomeit cnpasa B Ennced. Ono
Haxoaurca B 1--3 KM oT cena. B. Fp6a H mpHypouY€HO K LEIHH HEBLICO-
KHX TOp, BHITSHYTHIX B MepYIHOHAJLHOM HIMNPABJEHHH Ha NPOTSKEHUH,
npuMepHo, 6 xi, AGCOAIOTHHE BHICOTH TrOP PaBHSIOTCHA 530—560 u, a oT-
HOCHTE1bHad BHICOTA HXx He Goabme 250 .

K MomeHnTy cGopa maTepHana i -MHHEPAreHHYeCKHX MCCAeNOBAHHH
Ha MECTODOXAEHMH OblaM NpoBRAEHH NOBEPXHOCTHHie pabornl (1930—
1932 1. r.), npo6ypeno Tpu CKBaXHHbl ray6unoio ot 104 po 121 x4, npoi-
JAEeHO JOB€ RBAaLUATHIATHMETPOBBIX MMAXTOYKH C pacceykaMu H3 HHX Ha
‘rope 2Kesesnoi, a Ha rope ['pauaToBOfi Npoitena WTOABHA. IIHHOW 49 4.
“TakuM 06pa3oM, Mbl UMENH BO3MOXHOCTH COOPATh KAMEHHLIA MaTepHals He
TOJBKO C MOBEPXHOCTH, HO U C HEKOTONOH ravOussl, W60 B Haule pacno-

" paxenne ObsiM mpenocTasieHsl Texpykom HpOurcko# reoJoro-pasBeioy-

soit naptuu A. A, MecsiH{HOBH M BCE KEPHEI NpONAEHHBIX CKBAXHH
BMECTe C XKypPHanaMu M 3aDHCOBKAMY sTOPHBIX BHIPaGOTOK. .
 Ilpn uccaenoBaHMH GHAM NOCTAaBNEHH CleAYONIHe OCHOBHBIE 3a4a4M)
) BLISCHEHHE MHHEDAJOTHYECKOro COCTaBa Py H BMEUIAIOUMUX NOPOL,
6) M3yueHHe TeKCTYQ M CTPYKTYp PyAHl H CBA3b MX C TaKOBBIMM BMeLla-
JOIMX [OpOJ, ¥ B) reseanuc Mectopoxienus. Hccneporague npousso-
JHAOCH PEMMYIIECTBEHHO METGAOM MUKDOCKOMHUECKOro aHa/iu3a. Peay-
MbTaTH XHMHMUECKHE aHaJAu30B pYJA 3awMCTBOBaHH H3 oOTueta A. A,
MecarnuuaoBa. Jlasg cocTaslneHUs TIeOJOrHYECKOA KApPTOUKH MeCTo-
POXAEHHA HCNOAB30BAH rPpadUUECKHi MaTePHA, " KOTOpPHIH HAKONHJIACA B
pesyabTaTe Pa3BeNOTHBIX PAaGOT HA MECTOPOXACHHH.

\
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11I. Hcropus APeAb IYUIHX HCCACLOBAHHA.

HeBo.ibuse sub Ha ropax 2Kenesnoll 1 CBHEIOBOH C COXPAHUBIUHMCS

® HUX JDEBECHHM YrJeM H HIJaKaMH OT NJAABKH XEJE3HHX DYyL YKA3bl-
BAIOT, UTO, ellle B ApeBHHe Bpemend Ha VpOHHCKOM MECTOPOXACHHH NPO-
H3BOZHMAACH mepepaGoTka xkeae3noit pyau. ITo aammmm I1. K. slBopos-
cxoro (5) maceneHde MHHYCHHCKOrO -Kpas MO3HAKOMUJOCH C MHE/NE30M B
MEJHOM BEKe. '
" B 1734 roay Ha pyAax 3TOr0 MECTOPOXKACHHS YXe 6Bl TOCTPOEH
nepBuiil B CHOMDH MaNeHbKHI sKene30AeNaTe/bHbA 3280/, YNOMUHAHHE O
paGotawoiieM Hp6GuHckom Xene3onenaTe/IbHEIM 32BONE MH HAXONUM B TPYy-
Jax W3BECTHOTO TyTemwecTBEHHMKA [ MenuHa (2%%), a BO BTOPOH MOJO-
sune XVIII Bexa npoexasmmii no Cu6upu .no 3ananuio Axanemun Hayk
myrewecTBeRsHK [lasamac nuwer: ,Janee Taxke u Aa# KoabiBanckoro
pyNH¥Ka H 3aBOJOB NOTpeGHOE Kene3o OnJAO OT Hp6unckoro 3asoja mo
Epucero B CHIO JepeBHIO npHBo3uMO (zep. SlmoBas—A.)TAe €ro BH-
TpyXaiu, a 3SUMHMM BPEMEHEM MPENpOBOXAAAH Hepes IOc..... nabui OHOE
BO BpEMs BBICOKO# BOJAbB Ha MOCTPOEHHLIX TaM CylaxX B CTOPOHY Yyapiva,
#a OO6b 0oTBO3UTL" (3). : C

B 1770 roay 6bi10 pEWEHO NOCTPOHTh TOMCKHi xeaesoaeaare bk
sados, KOTOPHH cran obecriednBaTb xene30M KoawBaHCKue DYAHUKH M
3aBoj. MpGuuackuii 3aBox pabotan nepuOAHYECKH M B 1829 roay npexpa-
Tua CBoe cyulecrsoBanue, [lpekpamiense R€ATENbHOCTH 3aBOJLa BHI3BAHO
neanM pAAOM SKOHOMHUuYecKHX npuusH (4). K HacTosiemy BpeMeHm OT
6biBIIETG 3aBOAA COXPAHHJIUCH TONBKO CJCNH B BHJE HECKOJbKUX BKCNJIO-
aTallMOHHEIX BHPaGOTOK M OCTaTKOB mioTHau Ha peke b. Hpoa.

[Tocre npekpawmenus peateabHocTH MpOuHCKOro 3aBoja TIPOAOJNKH-
TENRHOE BPEMS, MECTOPOXKICHHE HE MCCAEAYETCA COBEPUICHHO. Toabko B
- 1889 roly MecTOpOXAEHHe [oCelmaeT wmapkinednep Tomcxoro ropHoro
ynpapacHusi ropHbli nHxkesep B. KouoBckHui, KOTOPHIA B CBOEil OUEHKE
JlaeT MOJOXKHTENbHBIA O HEM OF3hIB. : :

B 1893 roay ropuuii uuxenep I[L K. SIBopoBcxuit (6*°) npous-
BONHUT TEOJOrHUECKYI0 CheMKy IPGHHCKOHR rOpHO-3aBOLCKOH NauM M BE:
ZeT NIOBOMBHHO GOAMIYIO [OBEPXHOCTHYIO Pa3BeaKy Ha COGCTBEHHO Hp6un-
CKOM JKE€1e30pYAHOM MeCTOpOXAeHun. B pesyabraTe HCC/eA0BaHHA OH
NPUXOAHT K BHIBOJY, UYTO MECTOPOXIEHHE KEJE3HHIX pYyA-—MarMatuue-
CKOrO NPOMCXOXIEHUA M CBfi3aHO C oGpasoBanueMm (enb3uTa H ‘reqaned-
JMHAH. [DaHHTaM e NPHIUCHBEET MACCHBHYK poab. B reoxornue-
CKOM CTPOeHHH VIPGMHCKOTO 3Kene30pyiHOro MeCTODOXAEHHS reJed-
n@HTE OTBOIHUTCA 6oJabinas poae. K resnedannre OH OTHOCHA IMCTHYIO
Ha BUIL KPEeMHHCTYI0 (JHTOMIHYIO) MOPOLY, HMEIOULYIO [10J0C4aTOCTh,
BCAENCTBHE UYepPEAOBAaHHA TOHKWX M TEMHHIX, CBET/bIX W CEPHX HJAH CBET-
JIOCEPHIX M 3€JEHBIX NOJOCOK. IJTa Xe nopona, B KOTOPO# OTCYTCTBYET
| [I0J0CYATOCTb M XOTOpas pacnosoxeHa OaMxe K KOHTaKy € rpa-
HHTOM, Ha3BaHa (Qenb3HTOM. 3]eCb OHA HMEET Cephii UBeT M MAaCCHBHYIO
TEKCTYPY. ~ .

B 1916 - rony FHp6GurCKOE MeCTOpPOXAEHHE OCMOTpea TFeoJor A H
Yypakos (7%°), KoTopsi mpHIIea K BhBOAY O HEOOXOAMMOCTH mOCTa-
BUTb MATHHTOMETPHUYECKY Chemky. OH cuuTan, u4To rejnedaputa 0 Qeib-
3UT He NONb3YIOTCH TAKHM HIMDOKMM pAacnpOCTpPaHEHHEM, KaK 3TO noJa-
raz [1. K. 9BopoOBCKMii, a T1aBHOE Pa3BHTHE HMEIQT MOAEBOIINATOBEIE
nopuUpuTal N TEMHO3ENEHBIE POrOBHKH, KOTOpHIE TECHO CB#3aHBl C pyI-
HHIMH BbIIECHHSIMH. ' ‘

B 1920 roay mnoa pyKoBuiacTBoM HHxeHepa M. M. baxypuua (8) Ha
MECTOPOKJACHHH NMPOBEJCHA MATHHUTOMETPHYECKAS CHEMKA. .
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B 1924 roay Mectopox xenue ocMorpen reonor Sl C. dnenbvumteiin,
KOTOpPH#A CUnTaj, YTO MECTOPOXKACHHE NPHHALNEHKHT K BECbMA KPYMNHHM
B “Mﬁnycn‘ﬂckom Kpae u B Oyayuiem 6yzet urpath O0ABWYIO NMPOMBILIJIEH-
Hyto posb. OH BWICKA3an MECIbL O, HEOGXOJAMMOCTH NDOH3BECTH NETANB-
HYIO Te0JIOTHYECKYI0O CBEMKY, HOO Teonoruueckas XapaKTepUCTHKA, JAaH-
npas I K. SisopoBCKkHM, HyXkaaercd.B nojaHof peBusuu. A. d. by-
JBHHHUKOB, TPO#3BORUBILMI TeONOTHUCCKHE HCCAeNoBaHHa B Huxue-
Kusupckom paiione, B cBoefi paboTe KacaeTcs reo/iord4ecKOro CTPOCHHs
pafiona, NPHJETAIOWEro K Hp6unckuM mecropoxnedusm. Cpenu apdysus-
HEIX MOPOJ paiioHa OH cyuTaeT HauGoJee *PacnPOCTPaHEHHHMHU (eab3HT-
nopdupsl ¥ OpTOPHpH, KOTOPHE B KOHTAKTOBHX 30Hax, B6nu3u Hpoun-
CKOTO MECTOPOXIeHHT, armnomsnpoaaam C PasBUTHEM B HMX Ipanata u
KNHHOLIOU3HTA. .

K fory or Mp6uHCcKOro ydacrika OH yKa3biBaeT Ha pacnpocTpaHeHHe Me-
TaMODQ)HE’.OiaHHHX KHCJAHX 3((y3HBOB, KOTOpHE NpeAcTaBJeHBl 6yposau-
JIOBLIMH, C DEAKHMHM BBIAEACHHAMH XKeJNTOBATHIX NOJEBLIX WNATOB, NOPHOU-
PaMH H JIH/0BOCEPHIMH, CHABHO 3MNHIAOTH3HPOBAHHBIMH (benbsmamu H JICH-
TOUHHMH npodupamu. MuTpysnio xksapueseix cuedHutos A. fl. Byasn u-
HUKOB OTHOCHT X [€BOHCKOMY BO3pacTy, Tak Kak OH HabGmopxana, 4To
-KBapileBhleé CHEeHUTH MPEPHIBAIOT U MeTaMOP(U3YIOT AeBOHCKHE 3(PPy3HBHL.

B 1927 roay A.T. Boanorauu (11) npu reosornueckux uccrendsa-
Husix B Ty6umacko-CucumMckoM pailoHe ocmarpuBan u paion Hpburckoro
WKEN30PYAHOTro MecTopoxkaeHHs. OH OTHEC MECTOPOXKUEHHE K THNY KOH-
TAKTOBO-METACOMaTUYECKHX M OTMETHJ, UTO OHO NMPUYPOUEHO K JHHHU
KOHTAKTOB UHCTHIX CpeIHeKeMOPHICKUX MPaMOPH30BAHHBIX HM3BECTHAKOB
H APEBHUX (EJb3UTOB C TrHNAOHCAABHOH HHTPY3HEH KPacHOBAaTOro Lie-
JouHOro rpanuta. OTHOCHTENbHO MPaMOpPOB M (peab3uT nopdupoB OH M-
HIeT: ,MOBHIHMOMY, MPAMOPH A0 HHBbEK{HPOBAaHNS UX FPAHUTCM OHIJIH PO~
CeYeHH CepHed KWJ Nopox THNA Penb3uT-nopPupoB, KOTOPLIE B KOHTAKTAX
NOJABEPTAHCH 3aMETHOMY OPOrOBHKQBAHHIO, SNUIOTU3ALHH 1 IPOYHM H3IMEHE-
HUSM NOJ BJIHAHHEM TPaHHTA 10 oO6pa3oBaHusl PYAHBIX 3anexei. Hexo-
Topeie u3 aTux nopon [1. K. SiBopoBckuit uMenoBan peansurtamu, apy-
rue—ramiepaustamu® (37). Murpysususie nopoasl paiioHa OH CBsi3hBaeT
C HEOKAJICAOHCKOH CKIAAYATOCTBIO. JIpyrue reosory HHTPY3HBHbE NOPO/K
3TOr0 paioHa CYHTAM repuuHckore Bospacta. Hanpumep B. A. O6py-
yesB (4737) oGpasoBane LIpAHHCKOro MecTOPOXIAECHHA OTHOCHT K HH-
TPY3HAM TepUMHCKOM aMoXK. [epUMHCKHA XKe BO3PACT UHTPY3UH TDAHHTOB,
C KOTOpO#H cBfI3bIBAET 06pAa30BaHHE MECTOPOKACHHA, npunucuiBaer u k. A.
Moanuanoep (494). B anuHOit . OGecefae OH 3asBHJ, YTO HEKOTOpsie ¢ak-
TH O BO3pacTe MHTPY3H# oONny6JHKOBaHB B JHTEDATYPE MOCE TOro, Kak
ero crarbd Oba cAaHa B nevatb. [lo3ToMy OH HHTPY3HIO CHEHMH-
TOB OTHOCHT K  Heokanenouckomy Bo3pacty (I;). [To narmubeiM maptun, .
3an.Cu6.l"eonoro-pasBesoynoro rpecrta B paitone M prxuHCKOTo xenesopy -
HOTO MECTOPOXJIEHHS B KPACHOIBETHHIX NECYAHHKAX H KOHFJIOMEparTax, Je-
HAWUX HUKe onpenenenHoro cpensero AesoHa (M) u, BepositHo, npu-
Hazaexalux K Bepxam J{;, B 60/bilOM KOMHYECTBE BCTP2HAETCH raibKa
xucaoi Mpaxunackoii HHTPY3HM, KOTOPAas aHAJNOTHYHA HHTPY3uH [IpOGnH-
CKOH. : ‘

B 1930 romy 3CI'PT B paiione HpOuHCKHX MeCTOPOMKAEHHH Mnpo-
BOAMT pa3Bej0uHBIE, MarHUTOMETpHYECKUe THOnorpaduyeckne pado-
TH  naprus  3anaaso - Cu6upckoro [eonoro - paspefioysoro  Tpecra.
B pesyabrare aTHX pabot 6bl YTOYHEH XapaKTep MAarHUTHRIX AaHOMA-
JIH{, OTKPHIT PAM MeJKHX Tes, NPOBeJeHa reojorHyeckas CheMKa MeCTo-
poxzaenus. 3 aTOM Xe rosy OBJO OTKPHITO MECTODPOXKIEHHE XKENe3HBIX
pya Ha rape I'paHaToBOil, KOTOPOE: paHbile He OO M3BECTHO. MecTo-

-
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poxaenne 3ToH ropo Owso Hassano ,Hoas Hp6a“. KcraTu, cambimu
KpPYMHBIMH RO 3anacaM XXeJe3a DYyAHHMH TEIaMH ABISIOTCA MECTOPOXKIe-
Husl Topul ['panaToBOM, 3

B 1931 rouny B paiioHe Mectopoxuenuit reosorom B. [I. Tomaw-
noxascko# (13) npoeoauTca reosoruyeckas cbemka s macwratde 1:42000.
Oxnuospemenno nox pykosonctsoM J. K. CassaTeeBa Reuerts mio-
LlanHas MarHHTOMETpHYecKas cbeMka, a HHkeHep A A. MecsuHuHOB
PYKOBOJMT pa3BelJOYHBIMH Da0OTaMM, KOTOpble DPa3BepHYAHCH K 3TOMY
BpEMEHH Ha MeCTOpOKJeHHH. B pesysnbTaTe reosoro-passesoyseix paGor
ObIM  YyTOYHEHB KOHTYPH pYAHBHIX TeJ, HEKOTOPHE Te/1a pa3BeraHH Ha
Ty6uHy GYPOBLIMH CKBaXMHAMH, IMaxToukamu (ropa YKeseswas) M Ha ro-
pe I'panaTosoil 3an0x%ena oaHa WTOABHA, KoTOpas B 1932 roay, k Momed-
Ty JHKBHAAUMM paboT, xocturaa Anuaun 50 M. YacTuaup M3MEHUAHCH H
NpEeACTABACHHS O FE0J0THH MecTopbxkenuda. Hanpumep, B  oTuerax reoJo-
roB MecasundoBa n Tomawnoabcko6it renrepaunta He ynomu-
HAeTCs  coseplleHHo. Bcerpewaromuecs B pafioHe MeCTOpOmIeHHA (0KOMO
Aep. [lanRyeBoil) POroBHKH, NO MX MHEHHIO, NMOJYYHIAHCH 33 CYET H3BECT-
hgxos. Odu numyt: ,Haubonee npeBunuMH nopo.amu paiioHa SBARIOTCH
K§M6pnﬁcxue H3BECTHSIKH, OTYACTH MPAMOPH3OBAHHEIE, OTYACTU NpeBpa-
LWIEHHBIE B POFOBHKK®; H jlanee— ,UTO KacaeTcs reHesuca POTOBHKOB, OHH,
OUYEBHJIHO, SBJASIOTCA IPOAYKTOM METACOMATHYECKOTO 3aMEIIEHHNR H3BECT-
HAKOB®* (7—12). .

B cenrabpe 1932 rona paseepouHbie paGOTE HA MECTOPOXKACHHH, B
CBA3K C COKpAalIeHHEM KpeAuTOB, Gu/M npexpaliensl H 10 CEro BPEMEHH
He BO30OHOBJAMACH, 3 MECIDPOK/AEHHE OCTANOCh HELOPA3BEIAHHBIM.

[ ]
IV. O0wmne nasubie O reosioruu paidona.

Ha ocHoBaHuu reoaormueckn® uccienoBauuh, nposeaesnsix A, 5. By-
AblHHUKOBHM (10),A. T. Boaorauuwm (11), A, A. MecsHHHO-
oM u B. JI. Tomamnoascko# (13), reosoruo paloHa MOXHO
NpeiCcTaBHTh B CJAeAYIOLEM BHJIC. ‘ .

CaMmimy  ApEBHHMH NODOAAMH pPafioHa ABASIOTCH HEMble M3BECTHSKH,
HMEoWYe CBETNO-H TeMHOCepyi oOxpacky. OHH BCTpeueHr B paitone
Kuroua [lecuano-INonepeunoro’ (14), no peuke Besnimsnke, npasom nputo-
ke pexu Yebuxek, B .paitose pyaHuka Oubxosckoro (10), B pafiome ceaa
beaospcxoro, nep. Kamemxu, cena [anpuunckoro (11Y u sanerawr cpean
3(hy3HBHHIX TOPOA, KOE-TAE B KOHTAKTE C MHTPY3UAMH B BHAE OTAEMb-
HEIX OCTPOBOB M NATEH. BO3pacT 9THX H3BECTHAKOB OMpEAEANeTCH -KaK
nokembpuiickuit (10). K cpexnexem6puiickomy (?) Bo3pacty OTHecesa rpay-
BAKKOBAsl TOJIU4, BCTPEYEHHAA B CeBepHOH YacTH, NJaHUIETa, HCCAeA0BaH-
Horo A. . ByasiEsukoBuM (10).

‘Ha wux saneraioT cpenHekemObpuiickue cBeTIOCEpHE H CEphIe KpH-
CTanIHYeCKHE M3BECTHAKH, COAEpxamue ayHy apxXeounaT H TPHMO-
GuTOB. ODTH W3BECTHAKM B BHAE OTJAEJbHHIX IIATeH H OCTPOBKOB, PacnoJo-
KEHHBIX B KOHTaKT€ C HHTpY3ued uau cpenn ¢enb3nT-nopdupos, BeTpeya-
IOTCS W B padone MpOUHCKMYX Xene3opyaHbX MecTropoxaennit (11).

- Caeayrowas ¢QopMmanus npeicTaBleHa METaMOP(UUECKHMH CAAHIAMH H
3aneraer na Cm, Hecoraacno (10°%), [lo JauTos0rHYeckoMy cocTasy aTa

¢dopmanusa oyeHb pasHoo6pasna. B mee BXOMAT TeMHO3ENEHHE XJODHTO-~

BH€, IVIMHUCTHiE, H3BECTKOBO-IMIHHHCTHE H H3BECTKOBMCTHIE CJAHILH, 3MH-
JOTH3HPOBaHHKIE aMPHOOIHTH, MeTaMOppHIECKHe NEeCYaHHKH H KOHIIO-
~mepartnl, Konrnomeparst saneraror B Husax Qopmauuu (10, 11). Hauboaee
THOHYHBIE NOPOAH  (opmaudH "passButel no peukam Kacne, Tap6atke, B
BepxoBbAX pekn Cuija ™ B paioHe cena B. Kummu, Bospacr meramopdiu-

’

/
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yeckodi TOAmMM BonOrauH ¥ ByaANHHHUKOB OnpeensioT KeMGpo-cH-
aypuiickum. [To mannbiM paGoT reoJOrHYeCKHX NapTHH 3CITTT B 1934 ro-
Ay STOM TOMWIE MPUMHCHIBAETCA BO3PACT Si.

a MeTamopduueckod Touue 3aneraloT a¢QQysHBHEE NOPOLH, KOTO-
pEIE OTHOCATCA K BepxaM cmiypa—uu3aMm jesoHa. OHu 0COGEHHO IIHPOKO
passuth B paiftone pek Cpuaw, XaGHK, Wnpu, Wyuwr, Mpbu, Bypayk n
BHIXONAF B BHJE OTAeabmnx nmarten B C3 yriy miammeta A. I. Boao-
ranea. B coctas 3dbdysuBHEX NOPOA BXONAT AuabasH, mOpPOHPUTH,
oprodups, ¢$eabanuT-nOphHUPHI, ¢enb3uTH, JeHTOuHbe NOPQHPH, KBapUE-
swe ‘nopdupH # anp6uTodupH. B HENOCPENCTBEHHBIX KOHTAKTAX C CHe-
HATaMH 3(@y3uBHEE HOPORBI MOABEPTVIMCH OPOrOBHKOBAHHIO H CKADHH-
pOBaHul0. B KOHTaKTOBHX 30HaXx TYOGHHCKHX CHEHHTOBEIX MaCCHBOB A. L
Byauwrnukos (10, 20) onuceBaeT POrOBHKH W METaCOMATHUECKHE NO-
ponel, o6pasosasiunecs w3 nopdupuros. [Ipu MHKPOCKONIHYECKOM HCCIe-
ZIOBaHHW POTOBHMKOB, PACNOJOXKEHHHX B pafione HpOh, B HHX Hab.s0a€eT-
¢l pa3BUTHE NJArKOKJa3a H ksapua ¢ pPOroBUKOBOH CTPYKTypoi. Kpome °
TOTO, B pPOTOBHKAX BCTPEUAIOTCS PEJMKTOBHE CTPYKTYP: 3PysnBHBIX
nopoj, 4TO 3aCTaBafeT MNpeanoJjararb, YJ0 POFOBHKH o6pa3oBanuCh 3a
cuer ¢eapsut-nopdupos H aAbOUTODHPOB. Bosee nomgpobHas xapakTepH-
CTHKa POTOBHKOB OyJeT IaHA HHXE MpDH ONUCAHHK TEONOrHH MECTOPONK-
IeHyd.

B C3 uactu mnianmerta pa6or B. JI. Tomamnoabcko# (13) BHXO-
JAT KPACHOLBETHHIE [MECYABHKH, N0 COCTABY HAEHTHYHBIC NECUaBHKAM
A6akancko# cBuTH (1319), Bospact kotopoft SI. C. QaenbmTelHOM
(16%31) onpexeieH Kak HUXHuH AeBoH. B Hu3ax A6akancko#t opuTh (1199)
3a7eraloT KOHIJIOMEpaTH, BCTpedeHHble B palione gaep. Tlamauesoi. T'ann-
K4 9THX -KOBTJIOMEPAaTOB COCTOHT NPEUMYIIECTBEHHO M3 H3BECTHAKOB H
POTOBUKOB, HO NPH MHKDPOCKONIHYECKOM H3YYeHHH B HHX MOXHO BCTpE-
THTb Meaxkue O6a0MkH 3((dysuBHHX ROPOA. LIeMEHTOM KOHI/OMEDATOB
IBASIETCS] W3BECTKOBO-TJIHHHCTOE BEIIECTBO MM BYJKaHHYECKHH marepHan
(13%). A. T. Boaoraun (1194) oTMeuaer HaJHYHE KOHTJIOMEPATOB B
pa3AMuHHX yYacTKax HCCIENOBAHHOTO WM pajtona (ceno OTpox, AepeBHH
Kamemxn, Monceesku, Cacumckail paiion, ropa Capannmk 4 ap.). B or-
menpHnX yuactkax (ropwt Capanjwk, Xameif) KOHr/IOMEpaThl COACPHAT
ranbKy, COCTOSULYIO W3 INEJOYHBIX rPAHATOB H cuenutoB. Kpacrule rpa-
HUTH, ralbKa KOTOPHX BCTPEYaeTcs B KOHIJIoMepaTax ropu Xamed, A. T.
BonOrAMH CYHTAET pOLCTBEHHHIMH rpaHATam Mpbusckoro paioHa u
rops ¥Ypan.B paiiore Hp6el B ranpxe Kouriomepara [l HeT HHTPYSHBHBIX
nopoj, W BO3MOXHO, YTQ ONHCAHHA BOJOr AMHBIM (11) rasexa Taxo-
BHX OTHOCHTCS K Apyrofi uarpysuu. CienoBare/bHO, Mbl MOXEM N01Y-
CTMTh, YTO BO3pacT mx He crapme ;.

B onuceipaeMoM paioHe GOJbHIHM Da3BUTHEM NONbL3YIOTCA HHTPY3UB-
axe mopoaw. [To cBOeMy COCTaBYy OHH XapaKTepH3YyIOTC GOJAbIIMM pa3-
HooGpasuem. A. fI. By s snu k0B (10) BELAEASIET ABE HHTPY3UH: HHTDY3HIO
rpaHONMOPHTOB (aZaMeNHTH U GAHATHTH) M HHTPYSUIO KBAPUEBHIX CHEHH-
top. [loponsi TpaHOZMOPHTOBOH MHTPY3HH ' DACAPOCTPAHEHE 110 DEKaM
B. Bypayk 1 Kusup B pafione oT pu. Muwkusa 10 ki 3on0tod. B
[oro-3anagHolt wactd (paifod pexH KH3Hpy rpanoqHOpUTOBas HHTPY3HA
oTHeasieTcs OT KBapiueRo-CHeHuToBoii HeboapmuM (1,6 xa) paccrosauem.
Ksapuesnie cHeHdaTH B paiione HMpGel pacnpocTpanessl wprpoxo. Onu
passuThl oT C. MIpGH Ha ceBep A0 A€P. 3uamenxd, Ha C3 a0 aep. [la-
HaueBoi 1 HaIO3 ¢ nepepuiBoM 10 Aep. ['pasnyxu. [lasee, B BHAE OTAEIb-
HEIX TATEH BCTPEUaloTcs K cepepy oT aep. M. Mp6u u B pafione xeae-
30pyIHHX MecTOpOXieHuH 10 nep. Ycnenku. OHUW HMEIOT MACOKDACHYIO
OKpacKy, KpynHosepHucTsie. B coctas ux pxoxar K-Na nosesod mnar
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C MPUMECHIO 1]1ArHOK/1a33, a4 TAaKXE OCTATOYHAHI kBapu. TeMHOUBETHHIES
KOMNOHEHTbl TIPEACTABJAEHH OHOTHTOM, POTOBOM OGMAHKOM M. aBTUTOM -
(10,14). Hapaay ¢ xpynHO3€pHHCTHIMH KBAapLEBHIMH CHEHHTAMH PA3BHTH
MSICOKPACHHIE CPeAHEe3ePHHUCThIE MOPOAb, B KOTOPHX YacTo HAGJHAA0TCH
rpaduyeckue CTPYKTypel. KpaeBwme 30HB CHEHHTOBOM HHTPY3HH mnpen-
CTaB/JEHE! CEPHIMH H [O30BAaTO-CEPHMH IOPOIaMH, KOTOPHE 1O COCTaBY
Gnusku MOHUOHHTAM. Pa3HOo06GpasHblil MHHEpaJOTrHUECKHR COCTaB HHTDY-
3MBHOH IOPOALI, HEIIHPOK3s 30Ha KOHTAKTOBOTO MeTamopdH3Ma yKa3bl-
BAalOT Ha runabucca’bHH xapaktep HuaTpysuu (17).

A.d. Byawuunkop (10%) nabniofan, 9TO HHTRY3HS KBAapLEBHIX
CHEHHTOB NMPOPHBAeT H MeTaMopdu3yeT HeBoHCKHe addy3uBs. Caenosa-
Te/1bHO, BO3DACT €e He J0/KeH OHTb Craplle HIXKHEro jJeBoHa. K Takomy
’Ke BBIBOJLY .O BO3pacre 3TOH HMHTPY3uH npumen H A. . Boaorauu
(11%). O6pasosaeHe MarMaTHYECKWX NOPOM, Pa3BHUTHX B pafoHe ero pa-
60Tsl, OH OTHOCHT K BE€DXaM £HJypa H 4YacTbl0 HH3aM JeBoHa. Bospacrt
HHTPY3HH KBapLEBbIX CHEHHTOB, KaK 00Jee MOJOAOH, BUAHMO, Mbl MOXEM
cuutaTh HuxkHeaeBoHtkuMm. K HukHeMy ke aeBoHy ee oTHocaT M. A.
Ycop (33) u 10. A. Ky3sunenos (40). - o

KuabHeE NOPOAL, CBA3aHHLIE C HHTPY3Hell CHEHHTa, MOMHO Pa3GHThL
Ha JABE TpyNnbl: a) OCHOBHEKE H 0) xHCAbie. B rpynnmy OCHOBHEIX MEI
OTHOCHM NOPOAH, NPEACTABJAEHHHE TEMHO3EJCHHMY, CEpOBaTO3€/]eHHMH
3C€PHHCTHIMH PA3HOCTAMH, KOTOpHE OODBbeXHHEHB nOA OOLIHM HA3BaHUEM
Anabasn. B rpynny KHCALIX KUJbHEIX NOPOJ BXONST KBapuLeBEle CHEHHT-
OpHHPH, MOHIOHHTNOPGIUPH M aAbOHTHTNOPDUDPH. STH XHJBHBIE M0-
ponb cekyT »ddysHBH, CKADHE, pyIAHHE TeJa, 3 TAKKe HHTPY3HBHBHIE

r mopoju. Heob6xonuMo OTMETHTB, YTO B JKHJABHHX NOPOAAX Hab/AKIaeTCH
pPAa3BHTHE KaJbLUHTA, KOTOPHIA ABJIAECTCA METACOMAaTHYECKHM.

HeokanegoHncko#l uHTpy3Heil 3akaH1iBaercss (GOPMHPOBAHHE H3BEDKEH-

' HBIX MOpoOA paitoHa, npuaexamero x MpOUHCKOMY MeCTODOXAEHHIO,

B nocaeaymoiine 3moxH 34eck MB HAaOJAIOKAEM TOJALKO BTA0KEHHA
nécca U peynsle HaHOCH. JI&cc pacnonoxeH B BUAE OTHAC/bHBEIX MATEH
OKO0JI0 CaMOro MeCTOpPOKAeHHs, Hanpumep, Ha rope CBHELOBOH HAM BO
Bnaausax ropel I'panaToBOfi M ApPyrux ydacrkax.

V. OnHcande nopoa MeCTOPOKAEHHS.

o - .

B cocraB reosnoruueckux ¢opmauuii Mp6uuckoro mesesopyanoro

MECTOPOKIEHUST BXOHAT H3BECTHAKY, 3(pdy3nsuue nopoxfr, npeacras-
~nenuble noppupamu, deabsurnopupamu, oprodupamMn, HETPY3HBHBEIE MMO-
ponsl, MNPEACTaBJCHHBHIE KBAapieBHIMH MOHIOHHTAMH, XWJIbHHE NOPOIAH
(cHeHHTNOPGUPH, MOHUOHHTHOPGHPH, aAbGUTHTHOPQHUPLH H AHAba3b) H
CKapHHI.

1. UsBecTHAKH. CaMuIMH JDEBHHMH MOPOAAMH MECTOPOMIAEHNSA ' 5HBAA-
I0TC CBETAO0- M TEMHOCEPHE CPEAHE3EPHHUCTHIC H3BECTHAKH—MPAMOPHI.
Bo3pacT uX nO 4HANOFMH C H3BECTHAKAMH, PACNPOCTPAHEHHBLIMH OKOJIO
aep. M. Hip6a u coxepkamumu daysy, onpenensercss cpeaHexeMOpuiicKkum
(11, 13). MaccusHbie CBeT/IOCEDHIE CPEXHE3EPHHCTHIE W3BECTHSKH TAHYTCH
no sanajHoMy IMOAHOXHIO ropel Pypuoit 1 CsuHmosoil. 3ateMm, B BHle
Y3KOH MOJIOCH Ha MPOTAXKEHHH 2,5 KM OHH NOCTHFAIOT CEBEPHOrO KOHUA
ropu I'paraTtoBofi. B ceBepHON 4acTH 3TO# MOJOCH, IAe MMEETCH noaoca
GpexdHeBHIHEIX NOPOJ, 3aneraeT Mecropoxjienne duawooputa. Kpome
TOro, Ha rope Ceunuosoit no IHl-it paseemounoft nuHuH Ona BCTpeueH
BHXOZ Mpamopos. Ha rope 2Kenesuoit nmerotcst oTAe/NbHbHE BRXOA3 CKap-
HUPOBAHHBIX H3BECTHAKOB, HanpHMep, HAa I0XKHOM CKJOHE rophl B KOH¢
TaKTe ¢ PYAHBIM T€IOM HA NpaBodH cTopone kawoua Xenesworo, B npoii-
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‘AeHHOH WTOJbHe ¥ KaHaBe No 26 BCTpeyarTcs KPYMHOKPHCTAMIHYECKHE
U3BECTHAKH CBETJIOCEpPOro UBeTa., JTH H3BECTHAKH YACTHYHO NOABEPTAHUCDH
CKAPHHPOBAHUIO C 06pa3oBaHHEM [PAHATA.

B Buie oTAeJbHHX HEOOJALIWIHX OCTPOBKOB UHCTHIE CBETJOCEPOLO
uBeTa MpaMOpH BCTpeueHnt (06H. 52) Ha C¢aMOi BepIINHE 3amajHOTO
ckaoHa ropel be3siMsaHHO#. BaMike K KOHTAKTYy @ HHTPY3HBHBIMU NOpPO-
JaMH B STHX H3BECTHAKAX TMOSABJAIOTCH 3€JEeHBE MO0JOCH H HENPaBHAb-
HOA (OPME NATHA, KOTOPHE COCTOAT M3 rpaHara. [Tog MHKpOCKONOM
BH/AHO, KAaK TIPaHAT 3aMellaeT M3BECTHAKH, pacmpoCTPAHAACE B HHX B
(opMe OTAENbHHX NATEH H XHJIOK. TEMHOGRpHE MpaMOPH3OBAHHLIE
M3BeCTHKH .BCTPeueHn B kaHasax 34 m 69 ropwe besmmsauno# (pur. 1),
rie H3BECTHAKK BMECTe ¢ PYAHRIM TEAOM pacceKawTcs Jaiikoil nuabasa,

Cjief0BaTeNbHO, H3BECTHAKH BCTPEYalOTCA B PAHOHE CAMOrO MeCTo-
poxiesus B ¢GopMe OTAEIbHBIX MENKHX OCTPOBKOB WJHM NATEH M pacno-
JOM¥KEeHH HHOTAA BOAH3M PYAHBIX TeN HAN“AaXe B KOHTakTe ¢ HUMH. [lon
JeHCTBHEM MHTPY3HH H3BECTHAKH MPAMQPH30BaHL Jj CKADPHUPOBaHH C 06-
pa30BaHMEM TIpaHaTa, ARHONCHAA, MarHeTuTa. B maudax rpaHar HMeer
KeNTOBATO3EJEHYID OKPaCKy, H30TPONeH H pacrnoJaraercs B Mpamope
‘OTASJbHEIME NATHAMH M. Xuakamu. B Mpamope wuspenxa BCTpedaercs
MarHeTHT, KOTOpH o6pa3yeTcs Bcerja orojao rpavara. Kpome roro, He-
KOTOpHE YYaCTKH 3aMEMaloTCsi KBapleM, KOTOpHH, Hapsaay ¢ o6pasosa-
HMEM OTHE/JbHHIX 3€peH CpeAH H3BECTHAKA, 00pa3yeT TOHKHE XHJIKH B
rpaunate. Roe-rae B H3BECTHAKAX BCTpEuaeTCA 6écusernas caionka. Heob-
XGAHMO OTMETHTb, UTO OTAENBHHE TPEUIMHKH 3aNOJHAIOTCA KaJbUUTOM,
BO3MQXKHO, 346Ch NPOSIBAAETCA MeCTHAad IEepPerpyniupoBKa H3BECTKOBU-
CTOTO MAaTepHaJsa. .

2. Geab3uTnopdupsl B paldOHE MeCTOPOXKAEHHS BCTPEYAOTCR 1JaB-
HBIM 06pa3soM HA -3anaaHoM ckJaoHe ropel 2Kenesnofi. 3xechb OHHM pac-
npocrpasen ot ayakn Ne 72 va IOB po XVIII passenounolt nueud U Ha
sanan A0 WoaHOXus TOPH, T. €. fo pexku B. Mp6a. deassurnopdpupamu
HA3BaHH CH/JAbHO H3MEHEHHBIE MJOTHBIe NOPOAH. OHH HMEIOT JIEHTOUYHYH
TEKCTYpy, OOYC/JAOBJACHHYIO HEOJHOPOAHOCTBIO OKPACKH, KOTODPas BapPb-
HpyeT OT JuJOBOGYpO# X0 TEeMHO(DHOJIETOBOH, HHOrAA CEPOll. DTH mO-
poABl OYEHb MJAOTHB!, M3/10M PAKOBHUCTHIH, MEJAKO3EPHACTH, H OTAEJbHEIE
PA3HOCTH HX HANIOMHHAIOT POTOBHKY, @ TJ€ CH/bHEE 33METHA JNEHTOUHAs
TekCTypa—reatedinnty o 1. K. fIsopoBcxomy). Ilpn MHKDPOCKOMHU-
4eCKOM HCC/EN0BaKHH YCTAHOBJEHO, YTO B  COCTAB TOPOALI BXOAAT n/a-
THOK/A3, KBApW, NHPOKCEH, SMUAOT, TpaHaT, cheH, MarHeTHT, XJOPUT H
auMoHuT. CTPYKTYpa nopoas porosukopad. B HexoTopulx wmnHdax Ha-
6110]a/1aCk HEOJHOPOAHOCTH OKPACKH; PasjHUHO OKpAalICHHBIE YYaCTKH
PacnoJiOXEHH B BHIE -NSITEH, TO CBETJO OKPAIUEHHHX, TO HMewHuX 060-
nee TeMHYI okpacky. CBeT/OOKpalieHHBE YYaCTKH COCTOSIT H3 KPYNHO-
3ePHACTHIX AarperaToB KBapua ¥ NJAarHOKnAasa, HaPAAy € KOTOPHIMH' B HHX
TNPHCYTCTBYIOT BNHMAOT M CBETJOOKPAIUCHHBIA TDAHAT, a yJacTKH, OKpa-
HIeHHHIE B CEepHe  1BETA, COCTOAT K3 MeJKO3EPHHCTOrO MaTepHana, a
MMEHHO—H3 KBapla, NMoJeBOTO LINATa, 3arPAHEBHOrO XJIOPHUTOM, H HMEIOT
CcTPYKTYpy samemenus, Tlpn stom. muoraa sHabaonaercsa, 4to Gogaee Me-
KO3ePHHUCTHIE YYaCTKH KaK.OGbl OKPYIEHB KOJMBUOM KPYNHO3ePHHCTOrO
maTepuana. [1oBHAHMOMY, TNEPBHYHO NOPOALI COCTOAAH M3 06.710MOUHOrO
MaTepuana pasIHiHOH BEJIHYHHH 3€PHA U COCTABA MJH, MOKET ' OHTh,
GhLii pa3buTH uocae cBoero Gopmuposanud. Pasauuxo OKpalleHHAb e
YYACTKH walle PACNoNaraloTCA OTASAbHEIMH MOAOCAMH. _ :
“Tinxarmoxaas serpeyaerca B Buge menkux (0,12—0,6 mam) usbened-
herx 3eped; MHOTJA OHM HMEIOT TOHKYIO TOJHCHHTETHYECKYIO WITPHXOB-
ky. Yalle ‘mnarnoKk/aa3s pasa0XHACH HACTOJBKO, YTO TPYAHO ONpEAENHM: B
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NPOXOASIEM CBETe CTAHOBAUTCA GypOBATHIM-—3aGHBAETCH OKHCAAMH JKe-
ne3a. Koe-rae no mnaardox.asy passuBaercs cepuuut. Bee 3epna mone-
BOTO WNaTa KOPPOAHPOBAHE M HMEIOT POTOBHKOBYIO CTPYKTYpY.

, KBapu sanonuser npoMexyrin memay aepen naaruoxaasa. OH pac-
[I07araeTCsi B BHAE MEJKHX 3€PeH ¢ mIowaanio ceuesus-or 0,002 no
0,005 #M2 M sBASIETCA OCTATOYHRIM. Kpome Toro B mopoxe mmeercds
KBapll BTOPOH reHepauud, OH BCTpeuaercs B (opme JHJIOK, CEKYUHX -
NMOpPOAY B PAa3/JHYHBIX HANPABJACHHAX. ' . ‘

Auoncun wabnwogaercs Bo BCex maudax B BAIE MEJIKHX 3epes,
KOTOpBI€ KOPPOAMPYIOT 3€pHA = MJarkokaasa. Juoncua pacnpenenes He-
‘PABHOMEpPHO: B NOPOJAX, PACMOJOKEHHHX BOJH3M KOHTAKTA C MOHIOHH-
TaMH, OH Habaoxaercs B 60abmMoOM KOIH4eCTBe, 00pa3ya NMHUPOKCEHOBHIE
CKAapHAH, @ B 10pONAX, 3aACralollUX BAAIH OT KOHTaKTa—CONEPXKAHUE ero
HC3HAYYMJIBHO. ’

B wandax 2176 u 217r wabamonaercs 6GecuseTHbll (peaxo 6yposa-
THIii) H30TPONHEMA rpaHaT, DACMNONONEHHHA B BHAE OTAEAbHBIX 3epeH;
KOC-T/Ie OH COCTAaBJASCT NOJOCH, a HHOMA3 OOpasyeT KHJKY, HueiHe
He6O/bIIYI0 MOmMHOCTb. [PaHAT OXOTHeEe 3aMeiwaer "mAarHOKAase.’ 3atem
B 1IOPOAE MOABAYETCA 3L HJOT, PACHONOKEHHHH B (OPME OTACAbHBIX
CKOnIeHHd. B HexoTopmx waubax (2176) B yuyacTkax, COCTOALIMX H3
1aruoK/Aasa, Ksapua H 3MHAO0TA, BCTPEYaeTCs OYEHb MEJKO3EPHHCTHI
6uoTuT. OH HMeeT™B MPOXOJAMIEM CBETE 3eJACHOBATOKEITYIO OKDACKY.

‘ Ha rpanunax mexay KpymHo-H Me/JKO3epHHCTHMHU YYaCTKaMH pa3BH-
Baerca cep, pacnonoxenHnii B Gopue QTHeNbHEIX 3eped. B Goaee men-
KO3EPHUCTHX ydyacTKax HAGAI0NAeTCd B HEGOJBbUIOM KOJHYECTBE MarHe-
TUT. Hakonew, B nOpPOAe N0AB3YIOTCH IOCTATOYHO GOBLINM pasBHTHEM
XMOPUT M CepHUHT. KpoMe TOro mopona MecTaMM NPOMHTaHA OKUCAAMH
Keaesd, 06pa3oBaBINUMUCA, BHAMMO, 33 CYeT PaspyLIEHHs CYAbDUAOB.

[Topsinok o6pasosauns mumepanos MOKHO “MIPeJCTaBUTh CJAEAYOIILH
CXeMoH. '
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Cepumur , . . . . . . .. ..

M3 cxeMmbl BuaHO, 4TO OT nepBUUHOH MOPOAH: COXPAHHIAHCH TOMABKO
1ardOK/Na3 M KBApL, HbIHE HMEILlHe DOTOBHKOBYIO CTPYKTypy. TemHo-
LBETHEIC KOMIOHEHTH MNEPBHYHOH NOPONH He OHUIM BCTPeyeHH. B nep-
BYIO CTajHI0 METaMOP()H3MA, BH3BAHHOTO MHTPY3Heil KEapIEBOr0 MOHILO-
HMT3, NMOPOJA MOABEPraach OpPOrOBHKOBaHHIO, 4 B nocxenywmue—ckap-
HHDOBAHHIO, € "00pa30BAHHEM JHONCHAZ, TPAHATA, METHETATA, KBapua,
sMuA0T2, OHOTHTA H XAOPHTO-CEPHUHTA. . Bo3poxHO, uTO 4acTb GMOTHTA
oGpasosanack B CTaAHI0. OPOTOBHKOBAHHA. B 3K30T€HOBYIO CTaAUl nOpoO-
Ja 3a6HBaeTC JAUMOHHTOM, KOTOPHIA MHOrzaa 06pasyer wuagd. Takum

. 06pasoM MOXHO CUMTaTh, YTO ONHCAHHAS MOPOJA OTHOCHTCH K appy-

—_—
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3UBHOM, KOTOpAs H3MeHeHa MOJ ACHCTBHEM KOHTAKTOBOrO MeramMopdusma.
14 deab3uTnopdupel MOryT GbITH COMOCTABACHH C JEHTOUHHIMH nopopn-
pAMH, PAaCMOJIOKEHHBIMH B HH30BbAX DEKH Dypayka M mo Kawuy Yepeu-
THIKY Ha BOCTOK 0 rophi- Mawx n onucansuimu A. SI. Byamanuxo-
suwm (10). ’

. Ha ropax Ceunuoso#, Pynnod n Kenesnoit BCTPEYaloTCsl rpaHaToBEIC
_ CKapHhl JEHTOUHOTO caOkenus. Koe-rme cpenn HHX MOXHO HabawoaaTh
peankToBHe CThyKTypH ¢erbsurnopdupos. [Ipuanman BO BHUMaHHE, HTO
deap3uTnopdupe 064aNAI0T JACHTOYHONR TEKCTYPOH M CPaBHUTENBHO JErKO
CKAPHHPYTCS, @ BONM3M PYNHHIX TeJ B HUX DPa3BHBAIOTCA NPEHMylIECT-
BEHHO TPAHATH, MEl MOXEM JONyCTHTb, YTO CKapHB C NOJOCYATOH TEK-
CTypo#M O6pa30BAJHCh MyTEM 3aMCIEHUA JEHTOUHBIX denb3uTnopPUpoB-

Bonpoc o Bo3pacte 3(¢y3HBOB OCTAETCH HE pelieHHBEM, HO, NO aHa-
n0THE ¢ denp3utnopdupamu paioHa, Mbl MOKEM OTHECTH UX K ol ).

3. MopdupuThi BCTpewaioTcst Ha rope [panaroBod. Osn caaraioT
JOTO-BOCTOUHBI M [0ro-3anajdbB#i CK/JAOHBH TOpH, OrHGas PyRHEIE TeaAd U
CKapHOBOE I0Je C 10XHOH cropousl. OTAenbHHE BHXOIA A0PPHUPHTOB
BMECTE C KaJbIHTH3UPOBAHHLIMH MeCYaHUKAMU OBJIH BCTpPEYeHB Ha 3a-
NaZHOM CKJAOHE TOPH y CaMoro NOIHOXHs ee. MaKpOCKOMHUECKH nophu-
DHTH MMET TEMHOCEPHIH IBET C 3€/€HOBATHIM OTTEHKOM, TEKCTypa Mac-
cupHad, cpeanedepuHucThl. OKOJO CKAaPHOBLIX 10/€{ OHH NPHHMMAIOT NJIOT-
HOe cTpoeHHe M coxepxar cyibduaw. [Toa mukpockonom B nopdupH-
Tax HAOAIONAI0TCH [JAardOKJa3, UIeJOYHBI NOJIEBOA 1INAaT, porosad cO-
-MaHKa, MHPOKCEH, 3MHAOT, XJOPHT, KapOoHaTh, cdeH, CepuuuT, JeHKO-
KCEH, MATHETHT M cyabduab. [lnaruoxJas .06pasyeT NPEUMYLIECTBEHHO
yAJuHEHHBIE JIEHCTH, pexe KOPOTKOCToJ6YaThie, PACMOJOKEHHHE TOL
HEKOTOPHIMH YTJaM¥ OHa K APYrod, MHOr/Aa-—Napaineibso. B oraeab-
HEIX 3epHAX BHMAHA TMOJMCHHTETHYECKas WTPHXOBKA H 3amerHa caabas
30HAPHOCTh; 3€pHA MJAFHOK/Aa3a CHJABHO KOPPOAMPOBAHH, 3 KOC-riC H
pasopeany. [10 M/arHoksa3y pa3BUBAaeTCsl CEPHIHT, KOTODHIH NOpaacT
BCe 3epHA Naarnok.Jasa. Takxe OONbIIHM DPA3BHTHEM MNOJB3YETCHA 1HE/04-
HHii NONEBOH mINaT, OH KOPpPOAHpYeT 3€pHa INJNarvoksasa, a # ciaydae
noppupoBoil CTPYKTYDH 3aNOJNHACT HHTEPCTHUHMH MEXAY JeicTaMy mnJia-
THOKA33a M pexe obOpasyeT nopdupoBme BhiAedeHus. B nmopdupurax ¢-
3aNaAHOTC CKJOHA TOpH HAOJIONAETCH 3€/NEHOBATass aXKTHHO/IMTOBAas POro-,
Bas oO6MaHnka, o6pa3ylollas HHOIAA KPYNHBIE 3€pHa WJIH BXoafwmas B Co-
CTAB OCHOBROH MacCh, Tae OHa uMeeT MeJkHe 3epHa. Dimxke x ckaphu-
DOBAHHKIM YUaCTKaM B NOP(HPHTAX DPAa3BMBAETCH AHONCHI, 06pasywoiui
Mmeqkne 3epHa B nopose. [lo aAnoncuay W akTHHOLHTY Pa3BHBAETCA XJ0-
PHT, KOTODHIfi koe-rie 3afuBaeT noposy. B HesvauuTeNLHOM KOAWYCCTBE
BCTpEYaioTca cdeH, SnHAOT, MeHKOKCeH B KapOOHATH, nNpHYeM NOC/ACAHHE
NpeACTABJEHH KanbuutoM H cuzeputom (?). KapSonathi—Go/ee no3AHES
o6pasoBaHne U OHH KOPPORMDYIOT (B OTZeNbHHX yyacTKax) BCe MHBepa-
Abl, BXOASIIHE B nopolay. B mnopduputax HaGMOAAIOTCA * MATHETHT H
cyabduas (XaJbKOMHPHT M MHPUT).. MarWeTuT uauie pacnosaraercs B
HHTEPCTHUHAX IJATHOK/133a H H3peaka 00pasyeTcsi OKOJO TEeMHOLBCTHBIX
KOMMOHEHTOB,

CrpykTypa nopdHpNTOB AOCTATOUHO CHUJbHO BapbHPYyeT. B H3yUeHHBIX
o6pasuax Mb HaGJI0NaJH AHAE3HTOBYIO CTPYKTYpPY, CTPYKTYPY O/aH3KYIO
K GOCTOHMTOBO#, € NOJEBHE IINATH C 3a3yOpPEHHHIMH KDasMH pacroso-
HeHn B Gecnopsake, a B HHTEDCTHIHAX HX BCTPEUAETCH -MATHETHT, H, Ha-
‘Kowmel, CTPYKTYpy nopdupoByio. B nocaensem caysae B nOp@HpOBHIX Bhl-
AeneBHsX BCTpeuaTcss nAarsokaas © porosas o6MaHKa, peaKo Mmie/o4-
HHii noJesoii wnaTt. B ocHoBHOH Macce-—Te XK€ MHHEpanb, TOJBKO MEJa-
KO3€pPHHCTHE, g :
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[Tpuaumas BO BHUMaBHE H3MEHUYHBOCTH CTPYKTYP NOPOMIEI, MOXKHO CHe-
JaTh NPEeATNONIOKEHHe, 4TO NOPQUPUTH, BEpHEe #TPaxXHALEH3UTH, (OpMH-
poBaiKuCb B YCJAOBHAX, OJAH3KHX K runabuccajbHuM, T. €. o6pasoBaHue
UX NPOHCXOJIMNO HA HEKOTOPOR rayGHHE OT NMOBEPXHOCTH.

4. lecyaHuxu BcTpeyennl Ha rope bBeswmmanwoin (k. 54) u y C3
noanoxua roput I'panatosod. [lo cBoemMy cocTaBy OHUM pe3KO pas/HUHKL.
Ha rope DbesnimM#HHOM necuaHwk# HMEIOT NECTPYI0 OKpAacky. DBoablas
4aCTh NOPOAB COCTOUT M3 3eJ€HOBATOH (enr3uToo6pasHON Macedb, B KO-
TOPO# HMEIOTCA BKJIOYEHHS KPAaCHOBATOrO WBETa, COCTOsIHe, BEPOATHO,
M3 MOJEBHX WIIATOB; HEKOTOPHIE YYaCTKH NOPOJ HMEIOT MHJICKHTH3IHPO-
BaHHHIH 0O0JHK.

MMoa mukpockonom Mbi HabaoAaeM OCTPOYroJbHbe OGAOMKH MO-
JEBOTO IIMaTa M KBapiHa, 4acTO. UMeKTC O06JAOMKH ¢ POrOBHKOBOH
CTPYKTYpPO#, a KoOe-rge B HHX BCTPeHaloTCs CTPYKTYPH rpaduueckHe,.
0o6pasoBaHHbLIE [IPOPACTAHMEM TNOAEBOTO IUMaTa u Keapua. HMapeaxa
HabmonatoTes ¢1abo kopponupoBanuble oOgomku. [laaruoxnas, cocras-
ARI0UHA 0010MKH, UMEET TOHKYIO TOJH{HHTETHUECKYIO WITPHXOBKY M, Be-
POSITHO, OTHOCHTCA K aAbGHT-ONHrok/aasy. Keapu BxkJAwuvaetcs B BHAE OT-

' ACJBHBIX HEKDYMNHHX 3€peH, pPacnoJOXKEHHBIX C¢peld LUEeMEeHT3, HHOTAA B

HeGOJBLIIOM KOJHYeCTBE BXOLHUT B COCTaB uemenra. llement mecuamuxa
NpencTaBneH MHKPOQE/Ib3HTOBOM Maccol, B NPOXOASINEM CBETE HMEIO-
we# 3esenyio okpacky. [lopuaumomy, B cocTaBs ero sxoauT 60JblIOE KO-
JAnYeCcTBO XJaoputa. [lopoaa Takxke comepkuUT HEGOAbIIOE KOJHYECTBO-
porosoii 06MaHKH, KOTODas PachosiOXeHa B (OpMe MEJNKHX 3€DeH H 5B-
J9eTCs, BUAMMO, MeTacoMaTHuecKoil, B mexoTopHx mandax BCTpeyaioTCs:
3epHa MarHeTHTa. JNHAOCT B NECYAHHKAX PA3BHT B HEGO/BIIOM KOJIHYECTBE.
On BcTpeuvaerca B BHARE OTLeNbHHIX 3eped. Bokpyr 0610MKOB yacTo CKoOfl-
asercs 6ypoe BEmECTBO—JAHMOHHT, OBpasys y3KHE KaeMxkH. JIMMOHHT,.
KpOME TOro, MPONHUTHIBAET HEMEHT MeCyaHHKa, MPHIABAS €My Xe TOBATh
LBET. : :

Y 3anajHOrO mNOZHOXKHA TepE ['PaHATOBOA B HAaNpaBJEHHM K peke
B.-Hip6a BCcTpeueH BBIXOJ MeECuUaHHKA, COAEPXKAIMEr0 GOAbILOE KOJIMYECTBO
KanpuuTa. Maxkpockonmuueckn oxkpacka NOpoAb HeOAHOPOAHA—MATHHCTASA..
OceoBHasi Macca NOpOXM OKpalleHa B 3eJeHOBATHIf LBET, a CPeAH Hee
MMEIOTCS OTACJbHHE BKJAIOYEHHA Kaabuuta O6enoi okpacku. Texcrypa
6pekuueBuaHas. [Ipn MHKDOCKONHYECKOM W3Y4€HWHM YCTAaHOBJEHO, YTO B
CocTaB OO0JOMKOB BXONST MIarHOKJa3, KaJbUMT M IIEJOYHHH MOJeBOik
II0aT; COCTaB LUEMEHTA NPEACTaBJAEeH H3BECTKOBHIM BEIECTBOM H XJIODH-
TOM. B BHIe axieccOpHBHIX MHHEpAJOB BCTPEHAIOTCS AMATHT, JUMOHHT,
UIbMEHHT U JEHKOKCEH, g

- Ilnaruoknas pacnosoxeH B BHIE OTAETbHHX 3€PEH, HMEIOUIUX TOH-
KYI0 MOJHCHHTETHUYECKYIO WITPUXOBKY. Bce 3epHa NAarMOKAa3a KOPpPOLM-
POBHHBI KaJbIMTOM, COCTAB/AMIMM LEeMeHT nopoaxl. Hapsany ¢ naaruoxnaa-
30M, BCTpeuaeTcss He6O/bHIOe KOJHYECTBO HIETOYHOrO MOJEBOro LINATa, B
UpoXOnsuIeM CBeTe uMeromero 6yposatyio okpacky. Kaabuur Bcrpevaerca
OTAEIbHHMH arperaTaMd 3€peH H COCT4BAsIeET B NOPOJAE 3HAYHUTENBHYIO:
YacTb; NPHYEM [acTb Ka/lbLUT3, KOTOpas BXOJAHUT B OGJIOMKM MOPORH,
aBaseTcss 6oJee KDYNMHO3EPHHCTOH, a KaJbLHUT, BXOAAMHA B COCTaB Le-
MEHTa—MEeNKO03epHUCTHA. OH, Hapaly € NJarHOKJNa3aMH, CEUET TOHKHMH
KIKaMy U 06I0MKH, COCTOSHNIME M3 KaabluuTa, XJOPUT BXOJAHT B COCTaB
UeMeHTa ¥ PpasBHT B NOpOAE JOBOJAbHO mupoko. On o6pasyer HHOIAF

OTAEJIbHHIE CKOMJEHHS, CPeAH KOTOPHX BCTPEYAETCH PaAHaNbHOAYUHCTHI
xaopur. Koe-rae xn0pHT 06pasyeT KHAKK B 0640MKax KaabuuTa, OKONO
NJar#oK/Iasa BCTPEUeHo 2—3 yANMHEHHHX 3epHAa anaTuTa. JIUMOHUT OKpy-
JKAeT, y3KOR KAEMKOH HEKOTOpebie OO0JOMKH MJIarHOK/1a3a M KaJbUUTZ, a
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“TAK)KE BXOJHT B COCTAB LIEMEHTa, rileé OH BCTPEuaeTCH B HE3HAYHTEALHOM
xonuuecTBe. Kpome Toro B mecuannxe BCTPEYAIOTCA HABMEHHT U JEHKOKCEH.

Onucanupe BHINE [eCYaHHKH H3MEHeHH MeracoMaTHueckd. Onu B pait-
OHE MECTODPOXKJAEHHA MOJB3YIOTCA HEGOJBITMM PAaCNpOCTpaHEHUEM M BCTpC-
yeHH, KAK Y€ OTMEuanoch, TONbKO Ha rope 'panaToBo# H BeanlMAHHOH,
Ha rope DesnmanHOfi OHH COCTaBASIOT HEGOMBIIOA YYACTOK, 3aKNIOUCH-
Hblfl CpeAil Pa3BeTBJAIOIIErocs PyAHOro Teaa. .

5. POroBuKd cpesu MOPOA MECTOPOXKACHHS MOAB3YIOTCH HE3HAYHTE/b-
HEIM pacnopocTpasendeM. OHH BCTPeualoTCs B KOHTAKTOBBIX 30HAX HHTDYSHB-
HEYX TIOp®I, T. €. KBapLUEBHX MOHIOHHUTOB, B COCTABJAAKT Y3KYyi0 MOJOCY,
MOIHOCTE KOTOPOH KoaeGaercsd, NPHOAH3UTEABHO, OT HECKOJABKHY NeCAT-
koB nxo 200—300 x#. Oxpacka pOTrOBHKOB HEOJHOPOAHA—TEMHOCEPaAH C
3e/eHOBaTHIM OTTEHKOM, 3eJeHoBaTasi, po3opaTas M kpacHas. Muoraa po-
FOBHKH KMEIOT NOJOCYATYIO PEKCTYDY, OOYCHOBJAEHHYIO HEOLHOPOAHOCTBIO
OKpacku u cocrasa. [lnorasie. Meaxosepuucreie. HaGaonawores siode-
Hus cyapduios, sanupota, rpaHaTa U MAarHCTHTA. [Ipu MUEPOCKONMHUYECKOM
M3YYEHHH B COCTaBe DOTOBHKOB Hal/ai0fa/lHCh NJArvOKAas, KBapl, aKTH-
HOJMWUT, CdeH, SMHAOT, XJAOPAT, KaJIbUKT, TpaHaT, alaTHT, CEPHUUT, HIbME-
HAT, MATHETHT U CyAbGUARL

[lnaruok/Ma3 BCTpPEUaeTcs B BHJAe OUE€Hb MEJKHX 3epeH, HMeIoHX
rpaHOGNACTHYECKYI0 CTPYKTYPY. B HeKOTOpHIX 3€pHAax ero 3aMeTHa TOH-
Kasg MOJHCHHTETHYECKas LITPUXOBKA, HO Yalle MOJHCHHTETHUECKUX JBOH-
HHKOB He Habampjaercd. B NpoxoJdiiemM cBeTe OH HMEET CEpOBATYIO OK-
pacKy. B noayHHeHHOM K TMAAruox/aasy KOJHYECTBE B POTOBUKAX BCTPE-
yaeTcs W EJOUHOM MOoAEBOH WINAaT, HMEIOUHA B NPOXOAAEM CBETE
6ypoBaTyo OKpacky. KBapum B pOroBHKax BCTPEYAETCA B Pa3JHYHHIX
KonuuecTsax. Muorma ouw cocraBageT 6o bmiyro HacTh wauda, HO vame
HadMonaeTcs B HeGONBUIMX KOJMYECTBAX M TPEMMYIIECTBEHHO 00.anaet
rpaHc6aacTHYeckoil CTpyxTypoli. Kpome Toro, B maadax naGaoaancs
KBapl, oOpasyiouluift TOHKHe KHJAkH. JlHomcu L BCTPEUdeTCs BO BCeX
mandax B HenpaBuabHOH (QOPMbl 3€pHaX, pasmep KOTOPHIX B CPCAHEM
paseu 0,09 s, mpuueM CIenyeT OTMETHTh, YTO KPYMHOCTH 3€pHA NOPOLHI,
‘gpapeupytomas ot 0,2 no 0,40 ma, Ha pasmep 3epeH JHOMCHAA HE BJIHAET.
-0OH oxorHee 06pasyercs OKOJIO 3€DEH [0JE€BOro [INara, pasbyxToBhIBas
nocaeasue. HMuorma naGaiopamoTcs KOPOTKOMpPU3MaTHYECKHE 3epHA AHOMN-
CHIa, KOTOphie B OGOMBIIMHCTBE CJAYYaeB 3aMeIaioTcs pOroBod OOGMaH-
KOH—aKTHHOAMTOM., BuIMMO, STOT NUPOKCEH NpPUHAAJE}an NepBHYHOH
nopone. AKTHHOJHU T DAa3BAT OTHOCHTENbHO caaGo. OH obpasyerca no
nepudepun 3epen Auoitiaa, peme 3amemas TAKOBOE Haueno., DM HAOT
PasBHT B POTOBHKAX OTHOCHTENBHO ¢.1a60. ®OH BCTpeyaercss MOYTH BO
Bcex wWwaHdax H pacnonaraeTcs B RULE OTACIBHHX 3€peH, rJaBHBIM QO0-
pa3oM, OKOJO AHONCHAA, TPaHaTa u Kaabuuta. Koe-rae 5ad/104an0Ch, 4Tg M-
pokcen, amubos M 30MAOT 06paA3yOT B NOPOLE KOPOTKHE KH/IKH. Rajb-
LUT BCTPEYAeTCAa DEAKO, OH MHOTL4 B BHAE Y3KOH Ka€MKH OKDY:KaeT Mo-
JIeBLIE UNATH, HHOTAA MOPaxaeT HX H pewxe ob6pasyer xuakd. [lo noxe-
BHIM LINATaM, PACNOJOXKECHHHM B (opMe JeACT, u3pejKa pasBRBARTCA Ce-
puuut. B neckoabknx mindax (cks. Ne 3 u ropa Csunuosas Ne 209)
BCTPEUECH TpPAHAT, KOTOPHI B NPOXOAALIEM CBeTe MMeeT GypoBatyio OK-
packy, u3oTpones. Kpome Toro B mopose B HeGONBIIOM KOJHYECTBE BCTpE-
'YQIOTCA anaTuT, cheH, WIbMEHHT, MATHeTHT H Cy/AbQuisl. Oraeabiibe
Y4JaCTKH POrOBHKOB XJIOPHTH3HPOBAHHL. ‘ :

" Tlopsanok - 06pa3oBalua MHHEPANOB MOXHO MpPEJCTABUTH CXEMOH HA
crpadune 13. . -

" CnepoBaTtenbHo, npouecc (hoOpMUPOBAHHS, POrOBHKOB MOXHO MNpejacTa-
BUTHb CAEAyIOIHM 00pasoM. B cOCTaB H3BEPXOHHOA NOPOAH (BEPOATHO,

N -
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Cxema 0Gpa3soBanus MMHEPanOB B POTOBHKAX.
. : I. llepsrunan 1I. Mponece ilI. Nponece | IV, Dk3oreno- !
l Munepans fopoaa OpOrOBHKOB2HHS | CKAPHHPOBaHHR | BHE NpOLECChl

-

MNonesnie wnatu .| [lepexpncran-
Keapu . . . . ..  —————| ausaumnd noae-
Mupokcen . . . .| —7 — BWX IIIATOB H | ———r———
AKTHHONMT . . . , KBapua. _—
Coen. . . . . .. S EREEtat ‘
AmHpor . . L . . . ’ ‘ —
XA0pHT « « « . . . . —
Kaabuur . . . . . . —
panar . . . . . . S -
Amatur . . . . . . —— — 7 e
Cepmunr . . . . . | - -
WasMerut . . . . C—
MargetaTr . . . . . |— : —_
Cyanduan
Jlngonur . . . . .

a¢dysuBHas) BXOOUIH NAArMOKA43, WEJIOYHOH NOJEBOH wWNaT, KBapu W,
BO3MOXHO, nupokceH, [tocaenHnit xoe-rae HabAONANCA B BHAE OYEHBb pas-
PYLIEHHHIX 3epeH, 10 60 biuell 4YaCTH 3aMEMIEHHBIX AKTHHOMHTOM. JTO AB-
JIEHHE 3aCTABJSIET NPEANOJAraTh, YTO MHPOKCEH B HCXOJHOH MOpoze npu-
CYyTCTBOBA.I,

[Ton BauAHHEM xomamosoro MeTaMopdusMa nopoja nonBepmaij
OporoBuKoBaHKK. B 3Ty cTaiuio o6pa3oBaHse HOBEIX MHHEPaJOB HE HPO-
UCXOJHMMI0, & MPOH3OUIA TOJALKO NEPeKPHCTaNIH3ALHA MHHEpaloB ¢ 06-
pasoBaHHEM IpaHO6NACTHYECKOH H aNA0TPUOMOP(PHOHA CTPYKTYP.

B crenyromuii nepuoll, KOrga NepeKpHCTaNIH3annsd yxe OBlIa* 3aK0H~
yeHa, POTOBHKH NMOABEPTrAHCH CKADHUPOBaHUIO C OOpa3soBaHueM XHOMNCHAA,
rpasata, aKTHHOJHT@; 3NUAOTA, anaTdTa, UIbMEHUTA, KBAapUa M B KOHed-
HYIO CTaIH0 CKADHHPOBAHHS—XJOPHTA, CCPHIUTA, KAJAbLHTA, CYAb(HAOB.
Bpemsa oGpasoBauus cpeHa yCTaHORHTb HE Y1aa0Ch, HO OOpa3oBaHHE €ero
OTHOCHTCH,, BEPOSITHO, TaKX€ K CTAAMH CKaPHYPOBAHKA, ,

Kpapu, xa/sbLAT, COCTABIAAIONIME KUAKH B NOPOLE, & TAKHKE YACTHIHO
XJOPHT "H cyabduibsl GOPMHPOBAIHCL, BHAHMMO, BO BpeMd 06pa3osaann
Aaek nopdupos, KOTOPhE COMPOBOXKAAIOTCH BHIHOCOM KPEMHe3eMa M Kap-
6OHATOB.

B cTagnio 3K30reHOBYI0 NPOHCXOAMT 06pasosanue JUMOEHTA, KOTOPHIH
B U3yyaeMux mavdax BCTpeUeH B COBEPIIEHHO HE3HAYHTENbHOM KOJIHYECTBE.

6. KBapuesbie MOHUOHHTHB B DPailOHE MECTOPOXAESHHS [OJAB3YIOTCH
UIHDOKHM PAaCNpOCTPAHEHHEM W $BIAIOTCA KPaeBOH 4YacCTbI0 HHTPY3HH
KBApLEBHX CHEHHTOB, KOTOPHE B NpejesaX MeCTOPOXKIAEHHS HE BCTpeda-
I0TCA M 3JeCh He ONMCHBalTCA. Oxpacka MOHIOHHTOB BapbUpyeT OT
KPacHOBaTOR 10 CepoM, a OKOJNO KOHTAKTa MOABISETCHA SeNCeHOBATHH OT-
TEHOK, OOYC/JOBACHHH, BUAKMMO, INPHUCYTECTBHEM 3nujaora. TekcTypa no-
POLBl MAaCCHBHAfA; PEIKO OHH HMEIOT C1a00 BHIDAXEHHYIO 10/0CYATOCTD,
KOTOpas MpoABAseTCA B HEOLHOPOAHOH OKpacke OTAEJBHBIX, M0J0C. B
KOHTAKTaX. MOYTH Bcerga Habalonaercs y3kas kaemka (30—40 c#) mo-
ponH, Hmemonias ¢eab3HTooOpasHuil 064K, B cocTaB MOHIOHHTOB BXO-
JAT Cepuil [0 MSICOKPACHOrO [MOJEBOH IIMNAT, HeGOJbLIOE KO/MUYECTBO
KBAplla, TEMHOLBETHLE KOMIOHEHTH NPEACTaBICHH NMHPOKCEHOM. B yua-
CTKaX, MMEIOIIHUX 3e/J€HOBATHH OTTEHOK, 3aMETEH SNHI0T.

fIpn MHKPOCKOMHYECKOM M3YYEHHH YCTAHOBJAGHO, YTO MOPOAA COCTOMT
M3 IMJarvoK/asa, IMENTOYHOr0 NOJMEeBOre IIfaTa, KBApua, aBrHTAa M aKuec-
COPHHX MHHEpPANOB—AaNaTHTa, HIbMEHUTA, UOH3NTA. CTPYKTypa naHuauo-
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Mopoduan, [l1arMokaas ¢ TOHKOH MOJNHCHHTETHYECKGH MTPHXOBKOR pac-
TNONOXKEH B BHJAE MAHOMOP(HBIX KOPOTKOCTOAGYATHIX NMPHU3M pasMepoM OT
2,6 100,25 ma. OTaenbHBHE 3€DHA [/JAarHOKI43a CHJABHO KOPPOAHPOBAHBI
LIEAOYHBIM MOJAEBHM IInaToM, U KksapueMm., Koe-rae njiarnoknas CH/bHO
pa3snoxuacAd C 06pa3oBaHHEM CEPULHUTA, H KaK HCKJIoueHHe HabGlioAaeTcs
ob6pasoBanue Iou3uTa. Pasnoxennio cuibHee NOABEPriAKHCh LEHTpaabHBE
yacTH 3epeH H caabee nepudepuuackHe, NpuYeM B HEKOTOPHX wandax
nepudepuyecKkHe YacTH 3E€peH MJ3arHoKAasa OCTaNIHCh COBEPIIEHHO CBE-
JKHMH, M3amepesune HeCKONbKHMX 3epeH NJaruoxaasa Ha PesopOBCKOM, CTO-
Jauke 1a10 NeNe 5—13. CaegoBarenpHO, MAATHOKAA3 OTHOCHTCA K aabOHTY
M anbOUT-OAMroKk/aa3y. B KOHTaKTE HMHTPY3HH C OOKOBHIMM NODPO/AMH
3epHA M/1arHOK/1a3a YaCTO NPHHMMAOT OBaAbHylo dopmy. B kBapueBom
MOHI{OHWTE B 3HAYHTENBHOM KOJHYECTBE CONEPIKUTCHA IIEJOYHOH MO/NEBOH
IINAT, KOTOPHH 4aCTO KOPPOAMPYET MJAardokJaAas, Hepeaxo mien04HOR no-
JE€BOH WIMAT HAXOAMUTCH B CPaCTAaHHHM C KBapUEM M RaeT MHKPOTErMaTHTO-
Bbl€ CTPYKTYPH, KOTOpDHE OX0THee 00pasyioTcsi B KPACHOBATHIX Pa3HOCTAX
MOHUOHUTA, HANpHUMep, 06 pasell MOHUOHHUTA C npaBoro 6epera pu. b, Mp6w.

Mupoxkcen BCcTpeyaercs B HEOOABUIOM KOJH4ECTBe. 3€PHA €0 HMEIOT
uAROMOpQHEIE OrpasMYeHdss H JAOCTHraoT pasmepa no 1,8 mu. Okpacka
€ro.B npoxoadueM csere caaboseneHoBatas A0 OecuseTHod. Muorza na-
DOKCEH 3anO0J/IHAET MHTEPCTHIHM MEXAY 3€DHAaMH M1arHOKAa30B; KOe-rie
3epHa ero ABAITCA KOPPOAHPOBAHHBEIMH MAaruokaasoM. OnpexpeseHHe no
metony ®Pemoposa pano 2V —=-61; cNg=42°. CneposarenbHO, NHPOK-
CeH OTHOCHTCA K Keaesocoaepxauiemy gHoncuny. [To nepugepun 3epex
aMoncuaa obpasyerca amdubo.

Hapsany ¢ auoncuaoM B MOHIOHHTaX BCTPEUaeTca OOLIKHOBEHHAd pPo-
roBasg O0O0MaHKa, KOTOpas B NpoxoAfileM CBeTe HMEET 3eJeHOBAaTYyIO OK-
packy, fineoxpousm B 3e/€HOBATHX TOHAX. 3epHA €€ 4aCTO PaspyLIaoTCs
¢ o6GpasoBanueM xaopura. Msmepenune 3epna nawot 2V =72; cNg = 15—21°,
4TO onpejeiseT ee KaKk OChKHOBEHHYIO POroByio OOMAaHKY.

[To poroBsofi oOMaHke, a MHOrAAa W B NOJEBHIX LINAaTax Pa3BHBAETCsl
MHHEPAJ, HMEKIHA cBeTac6ypoBaTyio okpacky. [lreoxpousm ero—s 6ypo-
BaTHIX ToHaXx., Aacop6uus MuHepana OHoTuTOBas. CnadHOCTbL MHHEpana
BHPAXKEH¥ B OJHOM HalpaB/eHHH, yracanue npamoe, Ilondapusyer B IBe-
Tax I u Il nopsankos; murepdepeHUHOHHAs OKPacKa HEOAHOPOAHA. JTOT
MHMHEpAJ peJKO BCTpeuyaeTcs B KPHCTaaadax, OH yawe o0pasyer XHIKH B
nJjaruoksase. B poropoit o6manke Co3JdaeT HeNpaBH/AbHHE y30p H OCTaB-
AseT BMeYaTJeHHe, YTO 3TO PeAUKT KaKoro-TO 3aMEUleHHOro MyHepaJa.
Onuc¢aHaHil MHHEpaN, BHUAMMO, OTHOCHTCA K XE/E30COLEPKAIUEMY XJO-
PHTY K 06pa3soBajcsi B HU3KOTEMNEPAaTYPHYIO CTAaJMIO MyTeM 3aMeMIEHHS
GHOTHTA3, KOTOPHH HAUEIO PA3J0KHUJICI K B KBAPUEBHIX MOHIOHHTAX KOH-
T2KTOBOI 30HH He BCTpeuaercs 1),

KBapu BeTpeyaeTcs B PA3HEIX KOJAMYECTBaX: B HEKOTODHX IaHbax
OH COAEPHHTCA B HE3HAYHTENbHOM KOJHYECTBE, PaCloarasch B HHTEPCTH-
UHAX [JIarHoxJasa, B JApPYrHX, KpOMe 3aloJHEHHA TNpPOMEXYTKOB, AAeT
rpadHueckne CTPYKTYPH, CpacTafcb MNPERMKIUECTBEHHO CO MHIEJOYHRIMU
nojeBwiMH WnatamMu. Kpome TOro, Ameercd KBapu BTOPOH reHepauuy,
VMEIONIHH HEeNpaBUAbHYIO (OPMY 3€pPEH H COCTaBJAAIOWHN KOe-IAe XUJIKH,
CEeKylIMe Mopoay B pa3d/IHYHHX HanpaBaeHHsX. 13 akUecCOpHHIX MuHepa-
nos B nbpoae paspuBaioTCa anaTHT B (JOPME TOHKHX MIOJOYEK H HJbMeE-
HHT, no nepudepuun xkoroporo obpasyercs Aeitkokced. Kpome Toro BcTpe-
4alTCHA OTAE/bHBIE MeaKHe 3epHa cdena.

A . . ByasiUHHKOGB B COCTaBE KBAPUEBHIX CHEHMTOB YKA3LIBAET HAa MPHCYTCTBUE
-6HOTHTa.
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B6au3H pyAHbIX TEX KBAplUEBhIE MOHUOHUTH €1a60 OPOrOBHKOBAHH H
ckapuupoBasn. CKapHWpPOBaHHE MOHIIOHMTOB BHIPakaeTCs B PA3BHTHH rpa-
HaTa, NUPOKCEHA, aKTHHOJNUTA, MATHETHTA, 3NHAOTA, KBAPUA U KAJbUUTA.
I'panar u3bupaTenbHO 3aMellaeT MNOJEBHIE LIRaTH, o6pasys B HHX OyXx-
TOUKH, 3aJHBH M T. A. MHOrza oT sepen monesBoro mnara oCTalTCH He-
6oJbLide OOPBIBKH, PAaCNOJOXCHHbBE B BHAE KaeMKH BOKDYr 3€peH rpa-
Hara, HanpuMmep, ropa Csunnosas Ne 391 (¢ur. 2). MsbupartesbHoe 3ame-
LI@EHE [OJEeBLIX 1INATOB rpanataMu Habamoaanocb'A. H. 3aBapuukum
(3821) npu U3y4YeHHH MM MECTOPOXKIEHHH MelunX Pyx Ha Ypare. O np-
IIEeT, YTO TPAaHAT PA3BUBAGTCS HA MeCTE NJAruoK/aasa, a aBTHT OCTAeTCH
He 3amemeHHnM. CnefoBaTenbHO, TpPAaHAT B H3BEPKEHHHIX MOpoOjax
NpeaAnouTHTE/bHEE DAa3BHBAeTCs NO MNOJeBHIM MinataM. B npoxoasmem
¢geéte rpaHaT wMeeT OypoBaTYyi0O OKpPacKy, H3oTponeH, V3penka Bcrpe-
YyaeTcsl M adHOMaJbHHA TrpaHaT, KOTOpHH# B NPOXOAAIIEM CBeTe HMEeT
c1abo03eneHOBaTYIO  OKpacky. flupokcen pacnpeaeasieTcd B (opMe MeAKHX
3ePEH,KOTOPbIE YACTO UMEIOT OBaAbHYIO PopMy. OH 6ecuBeTed, B CKpeleH-
HBIX HUKOJAAX J3e€T HHTep(EPEHUHOHHEIE [BETA 40 XKeIThX. M3mepeHue
ga PemopoBckOM CcToauke gano 2V =-462; cNg =48, uto coorBercr-
BYeT AHONCHJA-refeHOepruty. DnHAOT NOsABASIETCA B BHAE OTAE/NBHBIX Ye-
{IyeK, KOTOpbie PasbpocaHu MO BCeH MOpPOJge, HO 4ICTO OH PA3BHBAEGTCSH
no nepu@epHd 2epeH IIaCHOK/a3a M H3peAKa 06PasyeT TOHKHE XKHJKH.
MargeTtaT BCTPeyaeTcs B He60.bwOM KoauuecTse. OH 06pasyeTcss OKOAQ
rpaHara, HHOTAd NPOHHKAS BHYTPb NOCJAEAHEro mo TpeumuHkam. B nopone
ra6aiogaerca JyducTHt amdu60a, KOTOPHH pasBHBaeTCd MO NHPOKCEHAM
¥ 4acTo IpHypouveH K wmarHeTHty. KcTaT, oxono MarHeTHTa aMpuG0J
Saganercs Bcerfa GoJsee CBETNHM, 4eM BRaaH OT Hero. Hapamy ¢ o6paso-
BaHHEM KBapia BO BpeMsl CKAPDHHPOBAaHHA MONBASETCHA 3HAYHUTEABHOC KO-
JUYECTBO KaJNbUUTA, KOTODHHA KOPPOLHPYET MOJieBble LINATh, HHOTAZ 3a-
MeIlas MX Haueno, X oOpasyeT KHJKH, CEKyLHe NOPOAY B PasAHYHEIX
Hanpas/aeHuax. 2Kuaka KaldbLUHTA, CEKYIHEe KBapu, UMEIOT HEpOBHHE Kpas
M, CAEN0BATENBHO, ABAAIOTCA KHJAKaMH 3aMerledus. Ko Bpemenun o6pa3so-
BAHHMA KaJblMTA MPHYPOYEHO PA3BHTHE AKTHHOJAHTA. B nocienHiow oye-
penb oOpasyercs XJODHT, KOTOPBIH PacnoJaraercs OKOJAO TEMHOIBETHHX
KOMIIOHEHTOB M _MarsHeTHTa,H PeXe OKOJAO JKUJIOK KBapia.

Mopsnox 00pa3soBaHHs MHHEPANOB MOXHO- NPEeACTaBHTL CACAYIOIE#H
cxeMmofil. :

Cxema 06pa3oBaHHsi MMHEPAJOB B KBAapIEBOM MOHIOHHTE.
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- B marmaTtHyecKylo CcTagHI0 npousowso GopmupoBaHHe TOPHOA mno-
POAH—KBApUEBOrO0 MOHLOHHTA, B cTaanio 3MaHAIHOHAYIO, TAaBHHIM OU-
pasoM, OJHOBpPEMEHHO ¢ o06pasoBaHHeM DpYAHBX MeCTOPOXEHHH, NPO-
M30III0 CKADHHPOBAHME MOHIIOHHTA, BHIPA3WBILEECH B OOpPA30BAHHU Ipa-
HaTa, IMONCHUJZ, MAarHeTHTa, 30HJAOTA, aKTHHOJHT3, KBApLA, KaJabuuta. B
3Ty K€ 2M0Xy NPOMCXOAHT 06pa3oBaHHEe XJIOPHTA,  JeAKOKCeHa H Cepu-
uuta. Creayer OTMETHTb, HTO Pa3BHTHE KaJbUHUTA M YaCTHYHO KBapua H
3MHII0TA CBA33aHO, BEPOMITHO, ¢ obpasoBanHeM jaex nopdupos. Kpoye
TOr0, 06pasoBanMe KAJbUUTA HAET H B CTAJHIO 3K30TEHOBYIO. ‘

*C HHTpy3Helf KBapHEBHIX MOHLOHHTOB CBSI3aHHI HJbHEE 06pa30BaHu
n»ab6asoB ¥ NOPHHPOB, KOTOPHE BCTPEYAIOTCA B paloHe KeJI€30PYAHBIX
MECTOPOXKJAEHHUA U ocob6eHHO OGOJBIIMM Pa3BHTHEM NOJBL3YIOTCA Ha rope
CBuHLIOBO}, rie BCe py/aHHE TeJa H3pe3aHs AaiikaMu. 32ech HACUHTHI-
gaeTca 23 mafixy, M3 KOTOpmX 14—puabaza u 9—nopdupos. Ha apyrux
ropax KOMHMYECTBO JaCK MeHplle; HanpuMep, Ha rope 2Kejesnoli ummeercs
10 naek, Besumannoii—4, Pyamoit—4, ['panarosoii—3. Momuocty, naek
aua6asos Bapeupyer ot 0,7 mo 194 (Kesneswas um CBHHUOBAf) H OT
1,2 no 3,6 u ropa I'pamatoBas. MowHocTe ke Jgaek nopbuposB KoJaes-
nercs ot 0,4 no 24 #. - )

7. Jlua6a3sbl uMeroT GopMy Aaek pasauuHoft mMomuoctH OT 0,3 n0 12 45
_MPOCTHPAaHHE HMX B Pa3JMuUHHIX HANPABJIEHHSIX, HO OpenMyulecTBeHHO C3
Hanpapnesus. Makpockoniueckd nuabasel HMEIOT 3€nEHOBATYIO, TEMHOCE-~
pyio € 3€AeHOBATHIM OTTEHKOM H, B CJyuae CH/IbHO BHBETPE/BIX Pa3HO-
CTEH, 3eeHOBATYID C JKeJATHIM OTTEHKOM OKpacky. Tekcrypa muaGasos
MACCHBHASA, MEJIKO3EDHUCTHE, C MOPPUPOBHIMU BHAEJNCHUIME NJAarHOK.Ia-
3oB, [Ipu paspywedaun OHH AAIOT LDAPOBYI0 OTHEABHOCTb, pexke CTOAO-#
uatylo. B HekoTopmx malixax aua6asos ropul Kese3anoir (298°) u T'pana-
ToBOH (213°) Habalogal0TCS BKAIOUEHHS KPHCTAAIHKOB NUPHTA. B KOHTax-
Tax ¢ nopgupamu auabassl nprobperant GoJiee NAOTHOE CTPOeHAe U
CTAHOBATCA YaCTHYHO cBetJee. [Ipy MHKPOCKONHYECKOM M3yueHHH juaba-
30B BLISICHEHO, YTO B COCTaB HX BXOAAT MNAArHOK.a3, NHPOKCEH, KBAPIL, .
anaTuT,' UJIbMEHHUT, MACHETHT, SMUAOT, MUPHT, KANbUHT, XJIODHT U JHMOHIT.

[Mnaruoknas pacnosoxeH B Bule Jeiict pasuepom ot 0,2 go 1,2 ma.
JleficTel pacnosararoTc MOK HEKOTOPHMH YrnaMH OJHA K APYrod H Ha:
TOMHHAIOT O(QHTOBYIO CTPYKTYPY. 3epHa MJArHOKJa3a WMEIT MOJHCHHTE-
- THMEeCKHE, JBOHHHKH, 4YacTO HAaOMONAETCA XOPOIIO BHPAXEHHAS 30HAP-
mocte. [lourH Bce 3epHA MIArHOKA3d NOLBEPIVINCH HEKOTOPOMY paspy-
IIEHKIO, PE3Y/AbTATOM KOTOPOrO sIBJfieTCcd pasBHTHe cepuiuTa. Hactbh 3e-
peH NMaruoKJasa M30THYTAa H pa3opBaHa Ha OTHe/bHHE ydacykd. B uH-
TEPCTHLHUAX MJIArHOK/Aa32 pAachnoJOXed MNHPOKCEH, KOTOPHH B Goabuien
yacTH Inoponsl paspymed ¢ o6pasoBasueM. xaopura. Ho koe-rae 3epua
anoncuaa coxpanuauch. OHM B NPOXOAsAWEM CBeTe OECUBETHH, IJIEO-
Xpou3Ma He3aMeTHO, HETep¢epeHIIHONHbIe BeTd—40 BTOPOrOo MOpPAAKaA.

HHTEPCTHLIMSX XKEe NJarHoKsa3a pacnojoxkeH u ksapu. O BcTpeuaerca
B HeGOJbIIOM KOJHYECTBE H HMEET HenpaBH/bHYI0 (OPMY 3epeH.

B nma6aze GOABLIHM pa3BHTHEM MNOJb3yeTCst X/A0PHT. OH. 4AacTO 3amO.I-
HIET BCEe MPOMEXYTKH MEXAY MJIardOKJa3oM, 3ameulad, BHAUMO, TEMHO-
uBeTHble KomMnoHeHTh. Cyls Mo COXPasHUBIIMMCA OCTaTKAM 3€peH, paclo-
JIOXKEHHBIM B LLeHTPE X/JIOpUTd, TCMHOIBETHHIC KOMMOHEHTH ObIY NPEACTaB-
Jeubl auHoncuianM. B-HexoTopex mwaudax vaGaionaercs XJAOPHT C HEOA-
HOPOAHOK KHTepdEpPEeHIHOHHOH OKPACKOH, MMEIOMWKA XOPOoIY ClaiHOCTD.
B OJHOM HAlPaBJAEHHH, BO3MOKHO, UTO 31eCh XJOPUTOM 34MEIIEHb 3epHa
poroBdit o6mankd. Koe-rae X/IOpHT HMeeT XKeJTOBATyl0 M KeAToBaToOly-
Py OKpacKy M pasjuuHbHe HHTephepeHNHOHHHE uBeTa (necTpeiil). Jra
HEOAHOPOAHOCTb, OOYC/JI0BJAEHA, BEPOSATHO, 3arps3HeHmeM er® oxnsnaMu

L
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kenesa. Huoraa- XA0pUT o6pasyer Y3kue KaeMKH BOKPYF 3epeH AAaruo-
kna3a. B wandax uspenka scTpeuaercs anaTHT, PacnonoXeHHH B BUIE
OueHb 'MEJAKHX HroJodeK. B He60abLIOM KOJHYeCcTBe HaGAI0AAeTCH 3MH-
aot. Ou passuBaercsi B6MH3H 3epeH cyapPHIOB H 00pa3oBaJcs, BHAHMO,
OJHOBPEMEHHO ¢ MOCJAEAHHMH, BO3MOXHO, BO BpeMs (DOPMHDOBAHHH IAEK
nopdupos. [IpUCyTCTBYeT HEKOTOpPOE KONHYECTBO CcyAbdHaoB {(Fe S, u
Cu Fe S,.). Bokpyr HuX 06pa3yeTcsi JHMOHHT, KOTOPHH PacipoCTpaHseT-
‘¢cs no nopoae u 3arpasusiet ee. OueHp peako B wWAHdax HabaoAaeTcs
KaJAbHMT, KOTOPH pasBuBaeTc 00 nJjardokaasy. Hakonen, B maupex
BCTPEYAIOTCSA MArHETHT U HW/bMEHHT H NPOAYKT DPa3/0KEHUS MOCACAHErC—
JEHKOKCEH. ,

MarueTuT HMeeT 1panod/1acTHYECKYIO CTPYKTYPY, 4 B HeKOTOpfomnmpax
oH pacnpeneasieTcs no scemy wandy B BHAG meaxon cunn. MHorza cpenn
NNaruoka33a B (popMe YIJHHEHHBIX 3€PEH BCTPEYaeTCd HJIbMEHHT.

[Mopanox BHIOEJEHHS MHHEpPANOB MOXKHO NPEACTaBUTh CAeAylomed
CXeMoi. ' r

CxeMa o6pasoBalus MHHepaJoB B auabdase.

Marmatnueckan | OMaHalMOHHAA | JDK30TEHOBHIE
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M3 cxemn BHEHO, YTO B CTaAHI0 MarmMaTHYecKylo 06pas0oBaianch nJja-
rMOkNa3, NHPOKCEH, KBapl, anaTHT, HIbMCHHUT HsMaruetur. B craauio sma-
HAUHOHHYIO 06pa3yeTcss MarHeTHT, oCOOEHHO Ta €ro 4acTh, KOTOPad HMe-
€T rpaHo6JacTHYeCKyl0 CTPYKTYpy. B a3ty xe cTanuio noasasioTcs 3nu-
A0T U xAcopuT. [ToABienHe kBapua d KapOOHATOB He COBCEM 5iCHO. Bo3MOXK-
HO, 4YTO 3TH MHHEPaJn 06pa3oBanuch BO BpeMa 06pa3soOBaHHA JaeK IOD-
¢dupor, ¢ GopMHpOBAHHEM KOTOPHIX CBS3aHO H3MEHEHHE NMOPOA, BhIPAXKaIo-
neecsd B OKBApUEBaHWY, KapOOHATH3aLMW, M, KaK YBUJIMUM TNPH ONHUCAHUH
nopHpoB, B noaBAeHHH XaopuTa. Cyabduiab ke, BUAHMO, YaCTHYHO 06-
pPa3oBaJHCh B 3MABAaLHOHHYIO cTanuio opmupoBanus AnabasoB H 4acCTHY-
HO, OCOOEHHO OKOJIO KOHTAaKTOB, BO BpeMf MORBJECHHs Jaek nopdupos.

B cTazuio 3K30TEHOBYI0 06GPasyloTcs JAHMOHHMT M B HeGOJbLIOM KOJH-
yecTBE KaNbI{UT, KOTOPHH KOE-rj¢ NPOHHKAET N0 TPEIIHHKAM.

8. {lopdupnl BCTpEUaOTCSE HA BCEM YYaCTKE PYAHBIX MECTOPOXAEHHI
B BHIE Aaek, xpome ropsl I'panatoBoii, Ha kOTOpOil nMopdHpPOB HE BCTPE-
yeHo. Makpockonuyeckd nopgupel NpeAcTaBJIeHH CEePOBATHIMH H KpacHO-
BATHIMH MOPOJAMH, UMEIOUMMH MaCCHBHYIO TEKCTYPY, pPEiKe MOoJ0CHaTYIo.
OcnoBHad Macca nop@HpOB NIIOTHAA, MEJNKO3epPHHCTAas, KHOTAA [IpPHHHMAET
(denbaurornil 06aHK (ocobenHo B kpaax jaaek). [lopduposbie Buaesenus
NpeACTaBJeHE KDACHEIMH NO/MeBHMH wnatamd. Hekotopne naiixu ucnw-
TaJIH A4BJEHHE, C/Ie Ikl KOTOPOT0 BRIpaXeHH! B opMe napaiienbHbIX TPeUIKH.
ITo Tpemnuxam o6pa3yoTca TOHKHE (OKOM0 1 M) XuUIKHM KBapua. Jaikn

Mapectns THHN, B. 6.. 2,
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itopdpupos B obuieM umeoT CB, yacto 6aH3Koe K WIHPOTHOMY, IPOCTHpA-
uue. [1pH MHKPOCKOMHYECKOM K3yUeHMH YCTAHOBJIEGHO, 4TO CTPYKTypa mO-
.pon nopduposas. [Toppuposbie BhHAEIEHHS NMPEACTABAeHb MAATHOK/I330M
¥ peAKo LIEJOYHHM NOJeBHM InaToM. Pasmep Jeict 1moJeBoro wnara
kosne6aercs ot 1,7 no 0,17 mum. Boabmas wacTh JeHCT naarhokaasa o06-
J4746T TOHKOH TNONHMCHHTETHYECKOH NITPHXOBKOM, B HEKOTOPHX 3€pHAX
sameTHa caa6as 30HAapHOCTb. [laarnokaas, cocrtapagiomuit nopdupossie
BLIZE/ICHUSR, COTJIACHO H3MepeHHdM Ha PelopoBCKOM CTONHUKE, OTHOCHTCH
K aJbOHT-O/AHroKAa3y U uMeer Ne 6—13. MHorue 3epHa nJaruokaasa ce-
PHIUTH3MPOBAHE!, KOPPOJHMPOBAHE KBApPLEM, XJOPHTOM, 3MHAOTOM H KaJb-
1uToM, Boabluyio 4acTh OCHOBHOR MacCH NOPGUPOB COCTABAAIOT NJArHO-
KAa3, WIeJOUHOM MOJIEBOM WNaT, KBAPl H B MEHBLIEM KOJIHUYECTBE BXO-
IAT anaTtyT, cped, 3nuA0T, nupoxceH, ampuboN, XIOPHUT, MATHETHUT, CYJb-
¢duan, kap6oHaT, UALMEHUT, JUMOHHUT ¥ OPTHT.

[Taaruoxaas. nMeeT YAJAHHeHHHE JeicTy pasmepom ot 0,05 10 0,01 aeu,
pAcONOXKeHHbe N0 HEKETOPHIMH YI/IaMH OJHA K JIPYrOH, 4 HHTEPCTHUUH
MEX1y HMMH 3afOJHEHE KBapHeM, KOTODhA HMEET CHO KCeHOMOp(Hbe
dopmer 3epen. Kpapu, kpoMe TOro, M3penka oGpasyer TOHKHE XKUJKH B
noppupax. OH KOPPOAUPYET NJIACHOKA43bl, OT KOTOPHIX HHOrId OCTAIOT-
¢ Heboabwne ygactky. lleno4noil mosesod wnaT MMeeT no CPaBHEHHIO
¢ TJarHOKJAa30M Mesblliee pacnpocrpaneHde. OH ofpasyeT HHOrAa nop-
(pUpPOBLIE BHIAE/NEHHS, HO, IMABHHIM 06pa3oM, BCTPEYAETCA B MHTEPCTHUURX
MJarHOK/Aa30B M BXOAMT B COCTAB OCHOBHOH MAacChl B BHIE MEJKUX 3€peH.
B npoxonamem csere oH nMeeT GyposaTyio oxpacky. Popma sepes ie-
JROYHOTrO MOJIEBOro Ifata HeNpaBHAbHAS—IO OTHOIIEHHIO K NJAarHOKJasy
OH KcenomopdeH. B HeckoabKHX mIupax BCTPeUeHs! HEGObUINE PEHKTEE
3aepeH MHPOKCeHa M akTHHOAHMTA (P). bosbluas yacTh TEMHOUBETHLIX KOM-
MOHEHTOB paspylleHa M MpeBpalleHa B XJAOPHT, KQTOPHH B nopdupax
noabayercs Goapwipm pacnpocrpaHesueM. OH 3aMmemlaeT HaleI0 Kakue
TO TEMHOLBETHHIE KOMNOHEHTH. XJOPHT Pa3BHBAETCA B BH/JE XJODBEB, B
OTAGABHBIX YYacTKax MOPOAM KOPPOAHPYET NIarMoK/Aassl, ¥ wHorza ob-
pasyer KOpoTkue 3XHJAKH. CPaBHUTEABHO HEGOJDbIIHM Pa3BHTHEM TOJb-
3yeTcs 3MUA0T, KOTOPHIH TaKXKe Pa3benaeT N/arnoK/Ia3nl H TOsIBASIETCS, BH-
LHMO, OIHOBPEMEHHO ¢ KBapueM, o6pasydmuM xuiku B noppupe. flou-
TH B KamjoM waude BCTPEYaeTcs anatut, obpasyoomuil meakue uras. B
HEKOTOPHIX y4aCTKax OH pasBuT B Goabmom xoanvectse. Hampumep, B
naiixe Ha rope CBHHLUOBO# (273) anaTUT PaciioNOXKEH B BHAE MEJKHX HIO-
JIOYEK B OCHOBHOM MacCe H, KpOMe TOrO; OH HMEETC B KPYNHHX yAAH-
' HeHHHX 3epHax, Koe-rae Bcrpeuaercs cden, oOpasylomuil MeakHe 3epHa
HenpaBHJBHOI (POPMBH C XOPOIIO BHPAXKEHHHM RJAEOXPOU3MOM. B nayuae-
MBIX J1afikaxXx nopQupOB IIXPOKHM pPa3BUTHEM MOAb3YETCs KaabUMT. OH
aBaseTcs GoJaee No3AEMM O6Gpa3oBaHHEM M BCTpeuaeTcs B (GopMme Hempa-
BHJALHBIX 3€peH, KOPPOAHDYIOHIHX NAAarHOK/a3, WeJ0YHHE [0/ieBble Hina-
TH H Apyrde munepgasl. MHorza ou ob6pasyer TQHKHe XuJAKH. B HEkoTo-
PHX Y4yaCTKax 3epPHA NJarHOK/Ja3a HAINEJ0 3aMeIlleHb KaabuutoM. [lanee,
B Jaifikax BCTPEYAIOTCS B BHAE NMPHMECH HJ/bMEHHT, NEHKOKCEH, MardeTHT
U CyabQuAbL. . ' '

B kapbepe oxono xauaBel Ne 5 Ha rope CBHHUOBOH BCTpeyeHa Haika
nopdupa, HMeoas HEOJHOPOJHOE CTpoeHHe. B uentpe paiiku nopdup
MMeeT KPACHOBATHH ILBET, MEJIKO3EPHHCTHH, C MOPHHUPOBLHIMH BhlAEJEHHS-
MH T1aTHOK/Ma30B. B KpaeBbix uacTsx (npumepHo, 15 c# WHDHHBI) AalKH
OCHOPHAdA Macca npuHHMaeT (Denb3uTOOGDA3HHIA BHA, OKPACKA CTAHOBUTCA
TemHoCepoid, nopdupoBhie BhAENECHHS NPEACTABAEHB MI4rHOKI230M, B co-
cTaBe pafiky, Hapsany € OuJbIIHM .COAEPKAHHEM aMaTHTa, NOABJAAETCA
opTuT. OPTHT 06nazaeT BHICOKMM peJbedOM, MATHHCTON OKPAcKo#H, KOTO-
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" pasg BApPbUDYeT B MBETAX OT 6ypoOro [0 GecuBETHOrO, M/IEOXPOH3M BHIPa-
KeH JO0BOJBHO fpko. MuTepdepenunonnsie upera Takxe fectpue. Heko-
TOPHIE 3€DHA OPTHTA NEPEXOAAT B 3MUAOT, NMpPHYEM MEXIAY HHUMH €CThb MO-

CTENEHHBIH NEepexos.

B O6oxoBmX mnOpoAax, B WaCTHOCTH B KBapIEBHIX MOHIUOHHTAX, NAalKH
nop$upoB BHBHIBAIT HEKOTOpOE H3MEHEHHe, BHIpaxawlneecs, B obpa-
30BaHMHM 3NHUIOT3, B OKPEMHEHHHM H KaJjbuutH3anuu. amenewnue 60ko-
BBIX IOPOJ NPOHCXOAHT B CAMHX . KOHTAKTaX M. COCTaBJAS€T Y3KYIO
KAaeMKY. ‘ ’

Onucansgeie gafiky nophHpPOB N0 CBOEMY COCTAaBY CJaeldyeT OTHECTH K
CHEHUTNIOPOHPAM H MOHUOHHTHOPDHpPaM. K cueHHTHOpPOHpaM OTHOCHM Te
JafKH, B KOTOpPHIX NOpQHUPOBHE BbIEJAEHHS NPENCTABACHH  aaLOHT-OMH-
rOK/M330M M 3epHaMM IUEeJOYHOrO0 MOJEBOro IUNATa; B OCHOBHOH Mmacce
OpTOK/a3, NAardoknas ® kpapiu, K MOHHCHHTHOpPDHPAM OTHOCHM nafikH, B
KOTOPBIX NMOPGHPOBHE BHALICHHUS NPEACTABAEHH I[IPEHMYIMeCTBEHHO IJa-
THOKJa30M. B ocHOBHOH macce HxX npeo6JajzalT NJAArHOKJAa3 M MeJ0yHoil
Mo/eBOR WNaT; COAepKanue xpapua neboabumoe. Boabmwum pacnpocrpane-
HHEM B pajioHe MECTOPOXKACHHS MOJB3YIOTCH JAAlKH CHEHHTHOPdHDPOB,
Kpome toro, orneabnsie nafiky sHa ropax 2Kesiesnoit m CsBHELOBO#H no co-
CTaBY H CTPYKTYpe ABARIOTCA aAbOHTHTHOPQHPAMH,

- TlpusBoauMas HHXe CXxeMa HMIOCTPHPYET MOPAXOK BHIIENEHHA MHHE-

‘panos B nopgupax.
Cxema 0o6pasoBaHus MHHEPaJOB B nopdupax.

1

Mugepann Craaua MarMaTH- CTan“ﬂ amaHHUI{OH-'EKBOFeHOBNe H3Me-
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Takum 00pasom, H3 AdarpaMMbl BHAHO, YTO NOCAe CBOEro GpopMHpO-
BaHHS MOPQUDH NOABEPrAMCh H3MEHEHHIO MNOX NEHCTBHEM 3MaHauuii, C
KOTODLIMH CBS3aHO 0O6pa3oBaHHE XBapua, 3MHAOTA, CEPHLHTA, XJODHUTA,
NpeBpallleHHe MUPOKCEHa B aKTHHOJHWT, 06pa3oBaHue JeHKOKCEHA, OPTHTA,
BosmoxuO 06pasoBanue CyJb(H0B, KOTODHIE BCTPedYaloTCs B HEGOJBMIOM
KOJIHYECTBE H B CXeM& B 3MAaHAUHOHHYIO CTaJHIO NMOCTABJEHL YC/AOGBHO.
B a3ty wme 3MaHauMOHHYW CTajguio mJIO0 0O0pa3oBaHHE KaabLuTa. B OT-
AeNbHHX YYacTKax NOPPUPOB KAMLUMT NOMB3YETCS OYEHb GOJBIIHM Pas-
BuTHeM. OH nopaxaeTr BCe MOJEBHE IIMATH, KOPPOAHPYET KBApL H jpy-
rHe MuHepaJnl. B KOHTaKTax OKOJO JaeKk HAGAIOXAETCA KAJMbLHUTH3ANHS
60KOBBIX MOPOX, HHOrAa 00pasOBaHHE IMUAOTA K pexe okpemHenue. [Io
BPEMEHH ¢ 3THMH K€ 3MaHalUfAMH, BEPOATHO, CBA3aRO 06pa3oBanue

:5:2
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CyAbdHAOB B DYAHHX TeAaX MECTOPOXKAEHUS H BO3MOKHO (II0OPHTA, KO-
TOpH# HHOrAa B nopdupax o6pasyeT MHJIKH.

B sksoreHosyio CcTajiuio MIET 006pasoBaHHE JUMOHHTA, KOTOPHIA 3a-
rpssHReT NOPOAY HAM OGPA3yeT XKUJKH, 3an0/HAs TPEIUIBHKH, H BOSMOXHO
B 3Ty Xe€ CTaauio o0pasyercss XJIOPHT. ‘

9. Ckapunl. OKpacka CKapHOB H3MeHAeTcs B IIHPOKUX npejenax. Berpe-
yaioTCA CKapHE TEMHOCEPOH, 3€J€H0BAaTOH, TEMHO3E/JEHOBATOH OKPACKH,
necTpsle, HHOr Aa nojocuaThie, TeKCTypa uX MacCHBHad, NO0CYATAS, KOe-Tie
BCTpeuaercs Apysonas. Ha CTeAkax nyCTOT MarHeTWTa HapacTaeT rpasar,
a NyCcTOTH B IPAHATOBOM CKapHE BHINOJHSIOTCS KBapueM HJIH KaJbOHTOM.
Mo cocTaBy CKapHH MOXHO PasOuTb Ha rPAaHATOBLIE, MHPOKCEHO-rpaHATO-
Bble ¥ NHpOKceHo-ampuboaoBue, Mexay HAMH €CTb BCE NEpexojbl, NpH-
yeM OTAe]bHBIE Y4aCTKH CkapHOB (ocobGeHnO ropw 2Kenessoii) o6orainens
3MUAOTOM, BNJOTh A0 OGPa30BAHUSA SMHAOTOBLIX CKaPHOB—3MNHIO3WTOB.
B pesyabTare MHKPOCKONMUYECKOTO H3YYEHHsi YCTAHOBJIEHO, YTO B COCTaB
CKapHOB BXOJAT TPaHAT, NMUPOKCEH, amduboa, kpapi, an4MA0T, MarHETHT,
aIKATHT, XJOPUT, JUMOHHT, aNbOHT, KaAbUUT, CQEH, TeMaTHT, JeAKOKCeH,
XJAOPHT, CEPINEHTHH, LOH3HT K CyAbuUab,

HanGonbuuM pa3BHTHEM U3 NEPEUHCASHHHX MHHEPAJOB MOJb3YeTCs
rpasar. OH noJZ MHKPOCKOMOM HMEET 3eJEHOBATylo, 6YypOBATYI0 OKPaCKM
10 GecuBeTHOro. 3e/M€HOBaTH H OypOBATHA rpaHaT H30TPONEH U OYEHBb
peiKO JaeT aHOMa/lHH, a O6ecuBeTHhA rpaHaT B GOABIWIMHCTBE C/AyYaeB
aHOMaAbHE ¥ peako u3oTponeH. MHOrxa MOXHO Habao4aTh, Kak Ha 3ep-
Hax OypoBATOrO rpaHaTa HapacraeT OGeCUBeTHbIH, aHOMaMbHHH rpaBat
(dur. 3), obpasysa 3omm pocra. Koe-rpe 6GecuseTHnit rpanar oGpasyer
KHJAKW B CKapHe H 3aN0JHAET TpemMHxkW B OypoBaToM rpasaTte.
B ornespnx maudax (ropm [panarosas, 2Kenesnas, Pyanas) comep-
KHTCH TNPEUMYIIECTBEHHO [paHaT TOJbKO C HEGOJBLIUM KOJHYECTBOM
3MMAOTA, KaabUMTA M NHPOKCceHa. DyposaThii, a 3aTem H GecuBETHHI
rpanatT o6pasyoTcs B MECTax, rie CKapHHPYIOTCH CHAMKATOBLIE MOPOAHI.
Hanpumep, Ha rope CBHHLUOBO# MOXHO OHJIO Ha6a101aTh, KaK GypoBaThHid
rpasat pasBHBAeTCA B KBApUEBOM MOHIOHUTE, 3aMemas, B IIepBYK Oue-
penb, naarHokaass (dur. 2). To xe camoe scTpeyaerTca Ha ropax I'pama- |
toBoli, JKenesmoit u Pynmuo#. ['panat, uMewomui 3e/1€HOBATYI0 OKPAaCKY,
pa3BHBaeTCA B CKapHaX, PacnoNOXeHHHX NOONH30CTH K H3BECTHAKAM, #,
B 4acTHOCTH,Ha ropax Besmmsimaof (Ne 13, 14) u 2Kenesnofi (Ne 147) mnl
Ha6AOAaMH CKAPHHPOBAHHbLIE MpaMOpH, B KOTOPHX rpaHat o0pasyeT OT-
AeAbHBIE 3epHA, NATHA M XKHAKK (¢dur. 4). DTOT TpaHAT NOJA MHKPOCKONOM
MMEEeT 3€JEHOBATYI0 OKPACKY, W NpPH M3YYEeHHH He BCTPEYaNoCh, 4TOOH
OH COMPOBOKJANCS GeCHBETHHIM I'DAHATOM. YUYAaCTKH I'PAHATA B H3BECTHS-
KAX MaKPOCKONHYECKH HMeIoT C1ab03eaeHOBATYI0O OKpPAacKy M (eap3uTo-
Bhlii 06JHK.

Heo6x0aHMO OTMETHTB, 4TO HHOTAA B DYAHBIX CKapHAX BCTPEUAIOTCH
ApY30BHE CTRYKTYpHl. B Mmarnernte o0pasyercs nycToTka, Ha CTEHKAx KO-
TOpOH HapaCTaeT aHOMAJbHHE rpaHar, a UEHTPaAbHAd YaCTh 3aNOJHAETCA
kpapueM (dur. 5).

[TupoKCceHn Cpelld CKAPHOBLIX MHUHEDAAOB N0Ab3yeTca GOJBIIMM pac-
npoctpasedneM. On BCTpeuaesCs B PA3THYHHX KOAMYECTBAX [0YTH BO
BCeX CKapHaX, a Koe-rie o6pasyioTca CKapHel NUpoxkCeHoBrie, OH OOLIUHO
pas6pocan no eceii nopoae B puae meaxux (pasmepon 0,02—0,06 mm)
3epeH ¢ W3beABHHLIMH KpaaMmu (¢ur. 6). OOpuBKH 3epeH AHONCHAA 4aCTO
pacnonaraloTCsi BHYTPH PaHaTa, KaNOMHHAA I[ORKHANTOBYIO CTPYKTYpY,
a uHOrja Ha6I0AaN0Ch, KaK rpaHaT o6pasyeT KHJKH B NMUPOKCEHE HJIH
pas6yxToBnBaer ero. [Ipoussefientoe u3MepeHue HECKOJbKHX 3epeH nH-
poxcena na PenopobckoM cTosMke aano 2V =462, CNg =48, uto on-
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peaeaser ero kak auoncHa-reaendeprur. B Hexortopeix wmudax BcTpe-
YaTCA 3E€PHA MMUPOKCEHZ OYEHb CBEXKHE, KOTOPHE 06DPa30BANUCh MO3MKE
rpanara, H60 MMEIOTCR YYaCTKH, TAE TpaHAT 3aMeulaeTcs NMHPOKCEHOM.

[To nupokceHy pasBuBaeTCd AKTHHOJAHT, HHOTAA 3aMeUlas 3€pHA NH-
pOKCeHa HaueJo, HHOrAa 06pasys TOJAbKO KaeMkd no nepHdepuu. B am-
tubonoBuix ckapuax (ropa XKesesmas maxta Ne 2 H CeBEepHHI CKAOH
rops! CBHHUOBO/) pa3BHBAETCA NPEEMYIIECTBEHHO aKTHHOAMT. OH uMeeT
BONOKHUCTOE CTPOEHHE, B MNPOX0JALIEM CBETE 3€/J€HYI0 OKPAacKy C fICHO .
BHIPaX<E€HHNM naeoxpousmom. Ha rope 2Keaesnoit ampu6010-rpaHaToBue
CKAPHE pPAa3BHBAIOTCS OKoOJA0 pyasoro Teaa (maxta Ne 2), Ho B 60Jb-
IIHHCTBE CAY4YaeB HENOCPEJACTBEHHO B KOHTaKTe C DYAHBIM TENOM pa3Bu-
BAOTCA CKapubl NHpokcedo-rpanarosoie. [IpaBpa, B BucAueM 60Ky pya-
HOro TeJqa waxtel Ne 2 B CaMOM KOHTaKTe pa3sHT aMdpnbono-nupokce-
HOBHIH ckapd, npuuyem aMmdubos passuiacs NPEUMYLIECTBEHHO 32 CYET IH-
poxcena. Muorjga otaenabHelé BOJOKHA POrOBO# OOMAaHKH PaclnoNararTcs
B KBapue, o6pa3sys KkomerooGpasubie (opmbl cpacranus. Ha rope Csun-
LOBOH TakXe BCTpevawTcd aMpub0a0BHE CKapHE, MpUYeM aM(puHOOS HMeeT,
rAaBHbIM  00pasoM, paauaNbHOJYYHCTOE CTPOSHHE H Pa3BHBAETCA CPEldu
BOW/IOKOOOPa3HOA XJOPHTOCEPNEHTHHOBOH MaccH. B sTHX CKapHax auon-
€1 BCTPEYAETCHd B COBEPUICHHO HHYTOXKHBIX KOJAMYECTBAX ¥ PacHosONKeH
no Gosbuied uvactTh B HEHTPe 3epen ampubona. B oraeapgnx wangax
OblAM BCTPEYEHH B HEOOJLIIOM KOJIHYECTBE CHJABHO KOPPOXHDOBAHHBIEC
3epHa OOHIKHOBEHHOH pOroBoit 0OMaHKH, KOTOpasi B Ooabluell cBoelt ya-
CTH 3aMelleHa XJOpHTOM. Buaumo, atu 3epHa porosoil OO6MagKH Coxpa-
HUJIKHCh OT NEPBHYHON mopoau. Kpome TOro, B CKapHax COAEPKMTCHA ypa-
7JIMTOBaA poroBas ob6madka (ropa 2Keaesnas), koTopas o6pa3yeT NCEBAO-
MOpdO3bl MO NHPOKCEHY.

JrHUAOT B CKADHAX MOAL3YyeTCs GOMBIINM PACHPOCTPAHEHHEM, KPOME

CxapHOB rophl ['paHaToBO#H, rie OH BCTPeYaeTCs CPABHHTENBHO PeAKO.
IDnUAOT pacnonaraercs B CKAPDHAX B BHJAe OTAENBHHIX Y4acTKOB, MATEH
¢ XKuJ0K. O6pasoBaHHe €ro NPOHCXOAHT OLHOBPEMEHHO C MOSABJCHHEM
KBAapua, IPHYEM 3MHAOT 4acTO HabGjI0AaeTCA PAaCHONOMEHHBIM HAa TPaHHLE
3eped WK XHUJOK KBapla ¢ MOAeBLIMH LIinaTamH. 3epHa rpaHarta H AKOMN-
.CHAQ KOPPOAHPYIOTCA 3MHAOTOM,.
- KBapu B CKapHUPOBAaHHBIX MOPOAAX H CKAPHAX OTHOCHTCS K ABYM re-
Hepauusim. Kpapu, npusagnedxamu# CckapHEDOBaHHOH mMOpoXe, rAe OH
HMeeT rpaHOGIaCTHYECKYI0 CTPYKTYDY, SIBASETCS MHHEpAAoM MNepBOi re-
HEpPAaUHH, H KBapIll, KOTOPHIH O6pa3yeT XUJKA B CKAPHAX HJIH BHIOOJHAET
NyCTOTH—BTOpOH redepannt. OF NONbL3YETCS WKUPCGKUM PA3BHTHEM.

MarHeTtuT B onuceHBaeMblX CKapHAX PACNPOCTPaHeH CPABHUTENLHO HE
iuupoko. Ero moxuo nabaoaate B GopMe OTIEJbHBIX MEJKHX Y4aCTKOB
HelnpaBHAbHOH (POPMBI, PACNOJIOKEHHBIX OKOJC 3€peH rpanarta. B oraens-
HulX mngax nab.a01an0Ch YepeJOBaHNe KoM POCTA IPaHaTa H MarHETHTA.
CrnenosaTenbno, MarHeTUT Hadald 06pPA3PBHIBATHECS OJHOBPEMEHHO C rpa-
HATOM, MMeIUM 6YpPOBATYIO OKpacKy. KposMe Toro, MarsetTut Habaogaics
B CKAPDHAPOBAHHHLIX pPOTOBHKaX, rfe OH pacnojaraeTcsi B BHAE MEAKOH
CHIITH. .

B meckoabkux wangax rop [panatosoit u XKesesdi Gma BCTpeden
remaTuT. OH PactONONKEH OTJAECNbHEIME MATHAMM, HMEIOIHUMH HENPABHAL-
Hylo Gopmy. BHyTpH 3THX nATEH BHAHH HTOJOYKH TeMaTHTa, BHTAHYThHE
BA0Jb CNAWHOCTH 3epeH JAHONCHLA M aKTHHOAMTA. B mpoxomsauem cserte
npu GONbLIMX YBE/NHYEHHSX 3aMeTHAa Oypoparas OoKpacka. B cxpemesnsix
HUKONAX METEpdEepeHUHOHHAA OKpacKkd KpacHOBaToOypad, MpHypOueHHas
NPEUMYyHIECTBEHHO K NepHdepHyYecKHM uacTaM Hronouek rematuta. Muoraa
OH pacnojgardetcd B KaJabUHUTE, Pa3BHBAasACb N0 ero cnakHOCTH.
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KanbudT B pasauyHBIX KOAMUYeCTBAX BCTPEYaeTCs BO BCEX CKapHax
MecTopoxaenus. Kak yke YNOMHHANOch Bbille, KaJAbUMT MO CBOEMY 00-
pasoBaHMI0 pa3nuyeH. HacTh KanbiMTa OTHOCHTCS K OCTATKAM MPaMmopos,
KOTOpHE M0ABEPIIHCH *cxapHnpoBanuio. OCTATOUHOM KaJAbLUT B CKapHAX
No/AL3yeTcs HEGOABIIMM pacrmpocTpanenneM (MCKIK0Yal0 ¢1abo0 CKapHHPO-
BAHHLIE MPAMODHI); 3€pHA €ro Koglponnposaﬂu; xoe-rae HabaonaeTcsa caa-
6oe passuTHe MarHeTuTa. BoJbloe KOMMYeCTBO KaabuuTa 06pasoBano
nosgHee pyA0O6DPA30BaHUA. DTOT KaJbUHT NOABL3YETCS GONBLIMM Pa3BH-
tHeM. OQH nopaxaer BCe MHHePaJH, PasOyXTOBHIBAsK HX H BHNOJHAA OT-
JeJbHHE TPEIMHKH M MyCTOTH, uMelomuecss B ckapHax. Oco6eHHo 6oab-
MIHM DasBHTHEM KaJbIHT I0Jb3yeTcd OKOJO Jaex Nop(Hpos, C KOTOPHMH,
BEPOSTEO, CBA3KIBAIOTCA HH3KOTEMNEPAaTyPHbIE SMAHAUHOWHEIE CTPYH, AaB-
mue o6pasoBaHue KaablUMTa. B JAPY30BRIX MYCTOTax 4acTo BCTpeYaercs
KaAbIHUT, 3aM0AHAS HX M o6pasys NOBOJBHO KPynHHE KpHCTaaaw. Kaab-
T obpasyer XuUJKH B 3€PHAX NHPOKCEHA, YTO HECOMHEHHO YKasHBAacT
Ha 3aMellleHMe NMHPOKCEHAa KaabLHTOM. MROTAA 3TH XHJAKM KaJbLUUTA pas-
pacTaloTcA B HeNpaBH/IbHbIE MeTacOMEL Takue fB/nedHs HabJIOAAIOTCH H B
NOJIEBOM INNaTe.

[Tonepbe WNAaTH DPUCYTCTBYIOT B CKapHax B HEGOABLIOM KoJjxdge-
crBe., OHH COXPARHJANCH B BHAE OTAEJbHHX y4aCTKOB OT CKADHHPOBAHHBIX
CUARKATOBHX NOpox (2(py3uBHBIX M HHTPY3HBHLIX), H 3€pHA MX BCerjia
KOPPOAHDPOBaHLE, a B HEKOTOpHX WAH(ax OCTAAHCh TOJNBKO MeJKHe
OGDHBKH, PACNOJOMEHHHE NPEUMYIIECTBEHHO Cpeau sepen rpamara. [lo
MOJEBHM ILUNAaTaM PA3BHBAETCA CEPHIHT, KOTOPHIHA TaKXe He I0Jb3YeTCH
GO/ILIIUM Da3BHTHEM. ‘ ]

X/mopHT B CKapHAX PACMPOCTPAHEH B Pa3HUHHX KoJMuecTBax. B cxap-
HaX, 06pa3OBAHHLIX 34 CUeT M3BECTHAKOB, XJODHT MNOJAb3YeTCs CAabhIM
pasBuTHeM. 31ech OH o6pasyercs, TaBHHM 06pasoM, no mepudepun pya-
HEIX MHHEDaJOB H rpanaTta. B cxapnax xe, 06pDa30BaHHBIX 33 CYET CHAH-
KATOBHX INOPOJK, XJOPHT HMHOCAA NOJb3YETCs JOCTATOYHO CHJIBHEIM Das-
saTHeM. OCOGEHHO MBOTO XJOpHTa B 3M(GHG0/-NMHPOKCEHOBHX # aMmpubo-
no-rpanaToBux ckapHa¥, OGHIYRO XJOPHT pacnoJsiaraetcs B BHAe UYellyex,
M TOJBKO B HECKOAbKHMX wmaudax amPuGos0oBHX CKapDHOB OH BCTPEYEH B
dopMe panuaNbHOAYYHCTHX arrperatos. XJOPHT PasBUBaeTCs 1O AUPOK-
cery, amdubony u rpanaram. On HHOTJa HAUEAO 3aMEllaeT 3epHa ampu-
6ona, a B ckapHax rops ['panaToBoil Ha6aI0Ja/0Ch, UTO XJIOPHT CHABHO:
pasBuJjcsl 1O rpaHaty, o6pa3ya B HeM OyXTOUKH, XW/IKH M BOOGWE He-
npaBuAbHOR opmb nsaTHa. Bo mmorux maudax yaaaoch HabaopaTe, Kax
XJOPHT 06pa3yeT XHJAKH B CKapHax. EciH nopoiAa NpONMHTHIBAETC JMMMO-
HHTOM, TOrJla XJOPHUT NPHOGPETAeT XKEATOBATYI0 OKpacky. Jlumouur xe,
npaeia, OueHb pPejKo, Mo TPEIMHKAM B CKapHax 06pasyeT TOHKHE MHJIKH.

B ckapnax ‘scrpevatorcs cden, sedxoxcen ¥ anatuT. flocaepunit pas-
BHT INPEHMYIIECTBEHHO B CKapHAaX NMHPOKCEHO-TPAHATOBHIX M MAarHeTHTO-
rpanatoBux. Mapeika B ckapuax Bcrpeuanuck cyabduan (CuFeS; u FeSs).
Hakonen, B cxapHax, 06pa3OBaHHHX 33 CUET HW3BECTHAKOB, BCTPEUCHO He-
CKOJBLKO 3epeH OGecuBetHo#t caoakd. OHA HMeeT HHSKMA peased, B
mande coBepweHHO OecuBeTHa, HHTeP(EDEHUHOHHbIEs LBETa BHCOKHE.
PasBuTHE €e NPHYPOUYEHO K MeCTaM OKBAapIEBAHHS H3BECTHAKOB.

[opapok o6GpasoBanHs MHHEPAJOB B CKAPHAX MOXHO INPEACTABHTH
B cxeMe Ha cTpasmue 23. .

B npuBeneHHOA cxeMe MOKa3aHO O0pa30BAHHE MVHEPAJOB B CKapHax
HE3aBHCHMO OT COCTaBa CKapHupytomedcs nopoan. [lostomy B croaGue
,MHHEPaJH CKapHHpyIOmHXCA MOPOA”, HApSIAY C NJIArHOK/Ja3oM, CTOHT
KaJbIHT, 5TO 3HAUMT, UTO NJATHOKNA3 OTHOCHTCA K CHJHKATOBHIM NOPO-
ZaM, T.e. K. o(@y3HBHEIM M HHTDYSHBHHIM NOPOJaM, a KaJbLHT—K H3Be-

[
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Cxema o6pa3oBaHHSl MHHEDAJOB B CKAPHAX.
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cTHaky. [lupokcen B ckapHax, 06pa3oBaHHHIX 3a CYET KBAapPIEBHIX MOHIIO-
HHTOB, 4aCTHUHO coxpanuacsa. COoXpanuBWIKACA NHPOKCEH MOXHO HaGJI0-
JaTh B LIEHTpPe 3epeH AaKTHHOJHTAa. B H3BEepXEHHHX [OpOAax, BHIHMO,
€llle N0 CKADHUPOBAHHA PA3BHUJHCH AKTHHOJHT, CEPHUHT, XJODPHT. B Cckap-
H3X, NOBHAMMOMY, COJIEDKHUTCH He3HauHTeJLHOE KOJHYeCTBO alaTHTa H
chena, KoTophie 0Qpa3DBaJHUCh B CTAaAMI0O MArMaTHYECKYI0, HO pelleHHe
3TOro BOMpOCa HeonpejeneHno. BoamoxkHo, uTo Babmojammuecs chen |
anaTutT 00Da30BaJMCh MCK/AIOYHTEIBHO B CTaAvio CKapHOOOpa3oBaHHS.
B craauio ckapHoo6pasoBanusi B 6OJbUIEM KOJHYECTBE o6pasylorcs rpa-
HAT H NHPOKCEH, npuyeM o6a 2TH MuHepana QOPMHDPYIOTCA C HEKOTO-
peiMu nepepuiBaMi. [lepBuM ¢opMupyeTrcs NHPOKCeH, 33 HHM NOYTH OA-
HOBPEMEHHO HauHHaeT 06pa30BLIBATLCA OYypOBAaTHIl rpasat B CHJIHKAaTO-
BHX NOPOAAX H 3€/JEHOBATHI-—B H3BeCTHAKAX. JTOT OypoBaTHA rpaHar
Koe-rje 3aMmemaercd nupokceHoM. [Tupoxcen u 6ypoBaThiil TDaHAT 3aMe-
wawoTcs GeClBeTHHIM TPaHaTOM, KOTOPHH HapacTaer Ha 6GypoBaToM rpa-
Hate B BHAE OTAeNbHHX 30H. B KoHue BbAe/eHHA OYypoBaTOro rpauara
o6pasyeTcsi HEKOTOpPOe KOJAMYeCTBO MarHeruta (0OOpa30BAHHE MATHETHTA
OyneT onucaHo noapobGHee B paszese pyAu). Bmepea MarfHeTnta, 0TYacTH
¥ rpasarta, GOpMHPOBAJICK AATHT, KOTOPHR B OTAEABHBIX yJaCTKaX CKapHa
NOAB3YETCst 3HAUMTEJILHBIM pPacnpocTpaHesHeM (ropa I‘paHaTOBaﬁ'lyl ap.).
- Ilepean nodBiaeHneM KBapHa HaukHaoT 00DA30BHBATLCA 3NHAOT H aK-
THHOJHT, NOCACAHHA pa3BHBAETCA NPEeHMYIMECTBEHHO 3a CYET [HPOKCeH4.
Hapany c annaoTOM BCTPEUEHO HECKOJBKO 3€peH Yousura, koropuit 06-
pasoBaJcsl, BUAHMO, 33 CYET IIO/JIeBHX MNATOB. B xoHuUE cTaaWH CKapHH-
pOBaHUs Pa3BHBAIOTCA B HeGOJBIIOM KOJHYECTBE JeHKOKCEH, XJIOpHT, NO-
BUJAKMOMY, NOSIBASETCS YAaCTHYHO KaJAbLUHUT M HE3HAUHTEIbHO—XJODHTO-
CepneHTHH, KoTopm# Habaiofancsd, riaaBHeIM 06pasoM, B aM¢puG0a0BHX
CKapHax.
B crapuro dopmupoBamus gaek nophUPOB NPOKCXOAMT O6pasoBaHHe
KBapla, KOTOPHH cedeT CKaPHH TOHKUMH XHJAKAaMH U BHMOJHSAET NYCTOTH,
o6pasoBanuue B ckapHax. Hapany ¢ o6pasoBanMeM KBapua nOSBAAIOTCS

-
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SMHEAOT M AKTHHOJHT. B 3Ty craguio B 60/bUIOM KonHuecTBe 0O6pasyercs
KaJAbLMT, KOTOPHIl [OPAXAET CKAPHH, BHIMOJHAET B HHX NYyCTOTHL 4 3a-
Meinaer paa MuHepanos. ONHOBPEMEHHO € HHM OO6pa3yoTCs XJOPHT,
X/IOPHTO-CEPHEHTHH, BO3MOXKHO, F€MATHT, KOTOPHfi B HaG/MIONAEMBIX IIH-
dax pacrnonaranca B KajAbLUTE HAH OKOAO HEro. Tematwr, 3aMeulatomui
nuporced, 06pa3oBaAcCsi, NMOBHIMMOMY, B 3TO XKe BpeMd. Hakouen, ¢op-
MupyOTCa cyabbuiab. B cTaaMio 5K30reHOBYI0 00pasyloTCsl JHMOHHT, 3ar-
pa3HAoUMi CKADHE, H HEKOTOPOE KOJHYECTBO XJIOPHTA.

B cxeMe He NOKa3aHO BpeMs Nepekpucranausanuu nopoa. Habmone-
HUSl DOKA3BIBAIOT, YTO OPOFOBHKOBAaHHE CHAHKATOBHX nopon (adpdysus-
HLX) ¥ [peBpanleHHe U3BECTHAKOB B MPaMOPH NMPOHM30II0 A0 Hauana
CKapHHpOBaHudA. B mopopax ¢ pOroBHKOBOR CTPYKTYPOH MO3JHEE HAYKHA-
IOT 06Pa30BHIBATBECS AMHAOT, MUPOKCEH M rpaHaT, KOTODbie PasBHBAIOTCA,
06pasys paslHYHOrO COCTaBa CKapHul. Kpome Toro, mo/n0C4aTHE TEKCTYPH
OpOroBYKOBaHHHX (eAH3HTNOPHHPOB COXPAHAOTCA M B CKapHAX, o6paso-
BaHHBIX 33 CYET 3THX (OPOI.

CocTaB CKapHOB MeCTOpoxieHuil rop Besmmanuoft, Pyauoi u Ipana-
TOBOH NPEHUMYILECTBEHHO NHPOKCEHO-TPAHATOBBIA H HAXKeE rpaHaTOBLIA
(ropa Tpanarosas). Ha ropax 2Kenesunoli u CBrHUOBOH, Kpome NHPOKCe-
HO-TPAHATOBEIX CKAPHOR, HMEIOTCHA CKapHbl aM@pu60J0-NMEPOKCEHOBLIE, aM-
¢u6on0BHE W INHTOIHUTH.

Cozepiapue MarieTura B CKapHaX yBENHUHBAETCHA C NPUOIUKEHHEM K
PYAHBIM TeaaM, KOTODHie OTAENEHH OT CKaPHOB HEPE3KHMH IPaHHUAMH.

rd

VI. Onucanue pyAu.

Pyaunie feia Mp6uuckoro xkeanesopyLHOro MECTOPOKACHHS pacnoJo-
JeHEl NO LeNnH HeBhICOKHX TOp, BHITSHYTHIX B MEPHAHOHAJBHOM HaNpaB-
AeuuH no Jaesomy Gepery p. b. Mp6a. Onu BcTpedaioTCs B BHAE Y3KOH
1OJOCH Ha paccTOsSHHH 6 xm. Pyjdm 3ajneralT NpedMyIIECTBEHHO CPeiH
W3BEPMEHHBLIX TOPON—B AEBOHCKHX 3 (y3HBaX M B MecuaHukax (necyaHwk
BCTPEYEH TOJNBKO OKOJO OJHOTO PYyNHOrO TeJa), a TAKKE B KBAPUEBOM
moHudHuTe. Pyauple Tena npuypoueHsl, [1aBHEM 00pasoM, K KOHTAKTY
KBAPUEBOTO MOHLOHUTA, PACHPOCTPaHAACH OT HEro Ha HeGOJbilHe PaccToq-
nua. Hexoropuie pyanune Tesa (ropa BesmmsanHas, kaH. 34 u ropa xenes-
nas Ne 147) 3ajeraloT B KOHTAaKTe C M3BeCTHAxamu. Bce pyaHnwee Teja,
HE3aBHCHUMO OT TOr0, B KAKHX NOPOAAX OHH 3a/eraioT, OKPYKEHb 30HOH
CKapHOB pa3aMuHO# wWHpHHLL (0T 5 A0 50 ), 338 KOTOPOH HMAYT CKApHH-
pPOBaHHLIE MNOPOJH, HMEOIHE B pafioHe MECTOPOXKIEHUA CPABHHTENBHO
60abLIOE PACPOCTPAHEHHE. - ‘,

Pyanue Tena HMEOT JKH30-H IITOKOOOGpasHywo ¢opMmy, pexe Henpa-
BHABHYIO H nAuTOOOpassyio. [Ipoctupamme uX 61M3KO K MEDHAHOHA/DL-
HOMY TaK e, KaK M obulee HalpaBJeHHE 30HH OpyAeHeHns. Dosburas
uacTh UMeeT 3anafHoe naaenue. Koe-rae ecTb OTK/JIOHEHHS B NMPOCTHPAHHH
pyaumx Tteqa. Hanpuwmep, na rope Xenesnoit oluiee HanpaB/eHue pagmo-
JOXeHH HX MepuauoHansbHoe. Ho B 103 wactu ropul oTa€/bHBE TeJaa
BHITSHYTH 10 npaBomy Gepery kaioua 2Kenesnoro u umeior C3 nanpae-
NeHHe, Yroa MeXIy JHHHSMH THX HanpaeieHd#i okono 60°. B stom ciy-
yae W NIPOCTHpaHME AWH3 ceBeposanajguoe, a magerue O3, Takoe pacno-
JOXKEHUE TeJs, BUAMMO, MOAYHHEHO TEKTOHHYECKHM CTPYKTypaM BMEIaio-
mux nopo. (Bce nuH3006pasunle Tesa MMEIOT KPYTOe NajeHue, npenmy-
{I{cCTBEHHO Ha 3anaji.) ‘ i

Pyast Mp6uHCKOro MECTOPOXIACHHS XapaKTePH3YIOTCS 3HAUUTENbHBIM
pasHoO6pasHeM MHUHEPaNOTHYECKOTO COCTABAa M KOJHYECTBEHHOTO COOTHO-
[IeHHs OTAe/bHBIX MHHepanoB. Hapamy ¢ SoraTeiMu pyAaMu, COAEpKaHHE
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;kenesa B KOTOpHYX, no aauieM Puaatosa (34), moxomur go 70%,
(ropa TI'panaroBas), B CpeaueM, coaepxaHue xe/ne3a B PyRax MECTOPOK-
ReHua paBHO OK0A0 .50%; HMeTca Py GelHne, NPUCYTCTBHE Ke/e3a
B KOTOPHX BHIPAXKAETCH HE3HAUMTEJbHBIMH NPOLEHTAMH. ITH PYAH MOCTe-
[ICHHO [E€PEXORAT B TPAHATO-MAarHETHTOBHIE HAH NMHPOKCEHO-MArHETHTO-
BhHie CKapHBIL.

Boapmas 4acTb PYAHBX TeJ BCKPHTAd TOJBKO MENKHMH TODHLIMH BH-
paGoTkamu (KaHaBH, MeJKHe WYypdH), UTO 3aTPYyAHAET pelIeHHe BOMpoca
O BpeIHHX NPUMECHiX, HO B pPyldx, B3ATHX M3 CKBAMXKHH, WAXTOYEK (ropa
YKenesnas) ¥ WTOJbHM TOpH [PaHATOBOM, COLEPXKAHHE BPElHBIX MPHME-
cefi HeoauHax0BO. COMMIACHO AAHHWX, NPHUBEAEHHHX B oTdere A. A,
Mecsaununosa (14, Tabauus), coaepxkanne cephl B PyAax nO CKBAXKHK-
HaM Ne 1 u 2 ropul 2Kexesnolfi kone6aercs oA OTAEAbHBIX npo6 or 0,14
10 5,56%, npuuem cpexmee coxepxasue cepu mo ckB. Ne 1—2,66%,
no cks. Ne 2—0,35%. Heo6xomuMo OTMETHUTb, UTO MNPOICHT COAEpKa-

“HHA cepH Buwe B BHcAgeM, Goxy (cks. Ne 1=5,56%); on mocreneHso
cuuxaetcd K JexaueMy Ooky, rae copepxanue ee pasuo 0,44—1,28%.
Conepmanue cepst B CKkB. Ne 3 B cpeanem pasro 0,35%. Kpemneaem B
cpeadeM no ckB. Ne 1 cocraeaser 15,62%, mo cks. Ne 2—-15,68%, a nmo
ckB. Ne 3—25,46%. Coaepxanue ¢dochopa HUYTONKHO; Hale BCEro JAaeT
TOJIbKO C/Eefbl M PeAKO NOJH MpoLeHTa. B HeKOTOpHX 1poGax ykasnBaer-
¢ CojepiaHMe TAMHO3EMa, KOTOPOE BHIPAXKAETCH CACAYIOMUMH Lud-
pamu: ckB. Ne 1—0,16; cks. Ne 2—3,61; cks. Ne 3—6,94; cxB. Ne 5—
—4,00%. Coaepxande KpeMHe3eMa B BEPXHHUX WacTAX DYAHBIX TeMd, MOA-
CeyeHHHX CKBAXKHAMH, HECKOALKO YBEIHYHBAETCH, HAaNpHMep, B CkB. Ne 1—
~-26,26% wua mnosepxsocTH, npoTHB 17,43% wua ray6ume 50,64—80,71 .
B xpyrux BbipaGoTKax ocTaerca moutu Ge3 mameneHus. Copepxanue cephl
B BEPXHHX YaCTAX PYAHBIX TeJ OTHOCHTENbHO CHHXAETCS M B KaHABAX
no auHuu ckB. NeNe 1 u 3 Bumpaxaerca B 0,08 u 0,21%, npoTHB COOTBET-
cTBedH04-2,66% u 0,35%. _

MaKpOCKOMHYECKH PYJbl HMEIOT TEMHOCEPYW OKPACKy YacTO C 3eJ€HO-
BaTeiM OTTeHKOM. OT IPHCYTCTBHS HepyIHHX MHHEPAnos (rpaHat, KBapu,
KanAbUKT M ApP.) PYAH NPHOODPETAIOT NECTPY OKPACKY. 3TO OCOGEHHO sC-
HO BLpaxkaeTca B GEJAHHX PYAAX, I'ie CONAEPXKAHHE HEPYLHHX MHHEpAJOB
goapuioe. Ha noBepxuocTH OKpacka PyA CTAHOBHTCS KpacHOBATOW. TekCTy-
pa Py TaxkKe HEOLHOPOLHA. MOXHO BHIEJUTH TPH Pa3HOBUAHOCTH: a)
PyAbl ¢ MAacCHBHOH TexCTypo#, 6) pyasl C MOJOCHATOH TEKCTYpod H B)
pydsl ¢ ApYy30Bo# TekcTypoil. Haubosee pacnpoCTpaHeHHBEIME ABASIOTCA
PYABl C MacCHBHOM TEKCTypoil. OHM MMEIOT MJIOTHOE CTPOEHHE, MEeNKO-i
CpenHe3epHUCTbIE, C OTHOCHTEIbHO HEGOJIbUIMM COAEPKAHHEM HepyAHBIX
muEepaoB. Brawouedue cysbpHIOB B HUX HMEET B Henpasu/ibHOM dop-
MBI arTperaTos, pemxe KHUJIOK W Koe-rae B opme ,CEYKH®, HAMOMHUHAIW-
el pacTuTe/bHbIE OCTaTKH B necuanukax (dur. 7). Kpome roro, nosu-
AMMOMY, BAOJb CTEHOK KODOTEHBKHX XHJAOK Cy/tbQuAOB HMEETCs Npu-
miupOBKa MAIHETHTA, OTUETO B PA3/NOMAX OH KaxceTcsa 064ajaloluMm na0c-
KOCTAMH CNAAHOCTH M HANOMHHAEeT LHHKOBYIO OOMaHKY.

Pyan noaocuatofi tekctypsl (¢ur. 8) BCTpeuaioTCsi yaule Ha ropax
Keaesuod (xau. Ne 7) u [pararosoit (4. 174), pexxe Ha rope CBHHUOBOH,
rie [0OJOCYATHIE TEKCTYpPsl Pa3BHTH LHpe cpean CKkapuoB. [loaocuatocTs
DYA W CKapHOB MOXHO OGDBACHHTH CMOCOGOM NPOHHKHOBEHHS MAHEpPA/H-
3aTOPOB B CJAOHCTHE MOPOAH (466%°) ¢ cOXpaHeHHeM TEKCTYpHl 3aMmemiae-
MuXx nopoi. B sTux pyarax cyabOuAb UMEIOT NPEHUMYIIECTBEHHO ¢opmy
HUJNOK K BHTIHYTH BJAOJMb MNOJOCYATOCTH, 4TO euie Gosnee OTYETAHBO
noj4YepKuBaeT mnoJdocuatoe crpoenue pya (cks. Ne 3); KOHEYHO, H 31eCh
€CTh XKHJAKH CyAbPHAOB, CEKylUiHe pYyIy fOA Pa3/IHYHbIMH YIJaMH K CJaou-

&y
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cTocTH. Kpome ToOro, caenyer OTMETHUTb, YTO CPEAH PyX HAOMICLANOCH
TaKoe sBJEHHE, KOrja pyha NepBOHaYaJbHO MACCHBHOH TEKCTYPH NpH
BEIBETPHBAHWH NPHHMMAAA BUAGYpyHAyYHOH., TOHKHE NOJAOCKH Pynbl (mIH-
pusoo okoao O0,1ma) oTaeneHsl OAHa OT- IpPyrO# CHJAMKATOBHM MarepHa-
JIOM, wuMemuM O6ypoBaTyi0 OKpAacKy, NPHYEM [OJOCH PYAH KaXyTCH
cnioesHeiMH. [1pd npocMOTpe TOHKHAX WWIAHGOB YCTAaHOBJAEHO, UTO HEPYUH-
HOE -BEIeCTBO NPEACTABJAEHO XJOPHTOM H KBAapleMm, KOTOpble 33OJAHAIOT

. NPOMEXYTKH MeXIy DYAHBIMH MHHEPaJaMH ¢ HEKOTOPBIM NEePEPHBOM_H

npuAaT pyae BuA monocuyarocth (dur. 9.)

Jlpy30Beie TEKCTYpH B pylax N0Jb3YIOTCA HE3HAYHTEAbHRIM pacnpo-
crpapenreM. OnM BCTpeseHn B pysAag rop 2Keaesuo#t, 'panatosoit u
Pynno#t. Cpeau marsetuta  06pasyloTcs NYCTOTKH DA3/IKYHOIO pasMepa
(ot 0,5 mm n0 2 cm), HA CTEHKAX KOTOPHIX H&PACTaeT rpaHaT (BTOpO# re-
HEepallkH), MHOrJA KBapl, a LEHTP BHINONHAETCA KBAPLEM MK Ka/JbHUTOM
(¢ur. 5). O6pasoBaHHe TaKHX TEKCTYP HE COBCEM SICHO M MOKHO NpeAno-
JIOXKHTb, YTO OT/AOMXKEHHe MaTepHaAa BO BpPeMs METacoMaTHaMa HIeT Mel-
JIEHHEee, YeM PacCTBOPEHHME ero M BLHIHOC; NPH 3TOM YCJAOBHH, €CTECTBEHHO,
MOryT 06pa3oBaThCa NYCTOTH, KOTOPHe 6yAyT BHNOJHATbCA Goned nosi-
HMMH MHHEpaname, ¢ GOpDMUPOBaHHEM IPY30BBIX TEKCTYp.

MHKPOCKOMHYIECKOMY HCCACJOBAHHIO TIOABEPrAMCh PyAbl BCEr0 MECTO-
poxaenus. [Ipuy aToM HEO6XOJHMMO OTMETHTb, 4TO Py rop be3niMAnHOM,
CsuBiloBo#t 4 Pysnpoil OnB HCKIIOUATE/BBO U3 30HB OKUCJAEHHS, BEpHEe
M3 CaMEIX BEPXHHX 4acTell PYAHHX TeJ, H N03TOMY, €CTECTBEHHO, OHH fB-
JSMUCh BCe OKHC/AEHHHMH. [lepBHuUHHE PYyJAH B HallleM PacnopMKEHHU HMe-
JHCH TOJBKO H3 CKBaxuH ropsl 2Kesessoil u wWTONBHM roOpe ['paHaToBON.
Ilpn MHKPOCKONHYECKOM M3yueHHH DYAH OBAH pasieseHbl HA ABE Tpyn-
nbl: a) pydsl, 3aJeraiouiHe Cpeil H3BEePKeHHBIX NOpoA, ¥ 6) PyAH, pacno-
JI0XEHHBIE CpeiHu MpamopoB. K coxajesuio, pylnl, paCAONOXKeHHbIe CPeaH
MpPaMOpOB, BCKPHITH! TOJBKO MOBEPXHOCTHHIMH BBIPAGOTKAMH, M MO3TOMY
NPEACTABHIOCH BO3MOXHBIM HCCAEAOBAThH HCKAIOYHTENBHO OKHC/CHHBIE PY-
AH. [lepBHYHble PYIE HE H3YUaNUCh K CPABHUTh HX C PYJAaMy, 3ajerarouiu-
MM B H3BeDXKeHHLIX [MOPOJAX, OueBb TPYAHO, XOTH, KaK YBHAHM HHXE,
HEKOTOpPHIE OTAMYHUTE/NbHLIE CBOHCTBA MOXHO HabJI0OAATD.

3) MuKpOCKONHYECKHM HCCJAEXOBAHHEM YCTAHOBJEHO, YTO B COCTAB Y[
Mp6urCKOTO MECTOPOXAEHHs, 3a/MEraluX Cpefd H3BEPXKEHHHX NOPOJ,.
BXOAAT MATHETHT, FeMaTHT, NUPHT, XaJIbKONUPHT, MAPKABHT, APCEHOMHUPHT,
chanepuT, KOBENIMH, JHMOHHT K HEpPyNHbHE MHHEpann—rpaHaT, KBapl,
Ka/bUUT, XJAOPHT, XJOPHTOCEPIEHTHH, POroBas OOMaHKa, MHPOKCEH, ana-
THT, 2MHAOT.

MaruetuT B pyaax MpOunckoro MecropoxieHus MOAb3YeTCA Npe=
UMYILECTBEHHBIM PacnpOCTPAHEHHEM NO CPaBHEHHIO C APYTHMH MUHEDaJa-
mi. OH HMeeT cepyio ¢ OypOBAaThHM OTTEHKOM OKPAacCKy; PeAKO BCTpeuaer-
CAi MarHeTHT cBeTJocepol okpacku. [Ipu morpyxenuu B KeJAPOBOE Macjao
HeCKOJLKO TeMHeeT, HO ocTaeTcs cepniM. [IneoxpoMsma oTpakeHus He 3a-
meTHo, HsorpomeH. Jmmsamein HCl cTpykTypHO TpaBHTC B CpPENHEM B
TeyeHHEe 5 CeKyHJ, C He3HAUUTEJBHHIMH OTKJIOHEHHAMH (OTAe/NbHBIE YYacT-
KH TpaBATCH B TeyeHnue 3 cekynjn, Apyrue—S8), B HexoTOpHX mindax
3epHa MarHeTHTa MMEIOT 30HAPHOCTb, NPHYEM WEHTPA/JbHHE YaCTH HX Tpa-
BATCA ~ ObICTpPEE, a mepHdepuueckue MemJeHHee, 0CTaBasACh 4acTo 6es H3-
meHenuit. CTpyKTypa MarHeruta ainorpuoMopdnas, uHoraa rpanobaacTu-
yeckasi. B pesyabraTte TpaB/eHHA OTJeAbHHe 3€pHA MarHetHTa (CkB. Ne 1
1 3, mT. ropsl ['panatoit) NOKasHRBAIOT BOHA/ABHOCTh; B HEKOTOPHX UIIH-
¢ax nHabmonaeTcd MArHeTHT, OOPA3yWIUHA yANTHHEHHBE 3€DH3, B KOTOPHX
BHAHH ABoiHukH. B mande Ne 325 ¢ ropn BesniMAREO# yAJHHEHHBIE 3€pHA
MarHeTHTa pacnoNoXKeHH NOoJ HEKOTOPHM YIJIOM OAHC K APYromy, Hano-



<

- 27

MHHas pacnoJ/IoXeHHe 3epeH MJAarHok./iasa. BoaMoXHO, 4TO Takas CTPYKTy-
pa ofycaoBJeHa TeM, YTO MarHeTHT B NepPBYI0 OuEpElb 3aMEIACT HAa-
ruokaasH. [Ipu Tpasnesun HCl B Tewenue 8 cekyma B TakuxX 3epHax Ha-
6monatorca ABofinnxku. Peaxo B pysax HabmopzaeTca MarHeTHT, UMEIONIHE
NPABHJBHBIC KPHCTa/MOTpaduyeckue orpannyenus. B maugax NeNe 228,
226, npUrOTOBJEHHLIX H3 PyXA ropel CBUHLIOBOM, B MA4rHETHTE BCTPEYAT-
Csl I0BOJILHO OPHTHHAJbHbIE CTPYKTYPH. 3epHa MarHeTHTa Aedopmuposa-
Hbl 1 UMEIOT BHA YJJHMHEHHHX, 4YaCTO BepeTeHooOpa3HbX (IeCTOBATHX
KPHCTA/VIOB, KOTOPHIE PAcHONOXKEeHbl MOUTH NEPEeHIHKYASPHO K TPEIiHH-
KaM, wuMewouumcs B pyae (dur. 10). 3xech ke BCTpEUalOTCs 3epHa Mar-
HETHTA, BLITAHYTHE B OJHOM HANPAaBJEeHHH U COGpaHHLIE B MEJKHE CKAaf-
KY, NpHYeM CPeAH MEJKOH CKAaA4aTOCTH HAOJAI0AAI0TCH 3¢PHA MarHeTHTa,
KOTOpLIE fABAAIOTCA 3aTepTeiMH BHYTDPb ((dur. 1), O6pazosaHue onucanHbIX
¢bopmM BO3MOXHO npu CHABHOM GOKOBOM [ABJEHHH, BO BPEMS KOTOPOTO
pyaa nepopmupoBaHa. B oftileM c/aydae pyan ~C TAKHMH CTPYKTYpaMu
MOXHO CYHTATb TEKTOHMTaMH. Kpome ropui CBMRLOBOM, HI10HYATEE PYA,.
TAKHE C 32TePTEIMH B HHX 3¢DHAMM MAarHeTHTA, OBM BCTPEYEHH B CKB.
Ne 3 roper Kesesnoit.

Paamep sepen wmarmertura koaebaercst or 0,4 no 0,02 ux;, B cayuae,
€CJIH 3€DHA MAarHEeTHTA HMeT (OPMY YIJIHHEHHHIX JEHCT, TO pasmep HX
koaebaercs ot 2,13X0,3 no 6,18>1,54 mu. Arrperats 3€peH MArHeTHTa
06pa3yioT HenpaBHABHOA (OPMEI CKONJEHHSA, YACTO 3aHOJHAIOT TPEHHH-
KH B rpanare, uMewniem 6ypoBaTylo OKpacky. MaruHeTMT mouTH BO BCEX
uuiHpax. MapTHTH3UPOBAH, MapTHUTH3auUs Pa3BUBAETCA OT nepudepHH K
LHeHTpY, NpHYEeM TreMaTHT B BHAe MEJKHX HMroJoYek pacnonaraercda no

MIGCKOCTAM OKTa3aJapa. Kak wuckamoueEne u3 3T0ro COCTaBAfET IHJ!HQ)‘

Ne 170 m3 maxtet Ne 2 ropwe 2XKesesnoit. B atom winge sepsa marnertH-
Ta MMEWT aanoTpuoMopduyio cTpykTypy. Bosbwas yacTb 3epeH MapTHTH-
3HPOBAHEI, NPHYEM OKHCJAEHHE HJET OT HeHTpa kx nepudepun. Hanpumep,
MHOrHME€ 3¢pHa MAPTHTH3HPOBAHL, B TOALKO MO KpPasgM COXPaHMJACh OYEHb
y3Kas KaeMka MAarmeTHTa, HMelollero OypoBaTyilo OKPAcKy, B KOTOPOM
MapTuTHsanua He Hnabaionaerca (dur. 12). CoxpaguBWHECHs OT MAPTHTH-
3aMM  KAeMKH MarHeTuTa BCerja rpaHM4aT ¢ HePYAHBIMH MUHEpaJaMmii,
BHANMO—KAaJbIUTOM (NpH TpaBJeHHH Bckuiaer). B mmnde us cks. Ne b,
¢ Tay6uds 76 u, marHeTHT ¢ G6ypoBaTofl OKPacKO# HapacTaeT Ha IpaHAX
nupuTa, o06pasysck, C/AeAOBATE]NbLHO, mno3xe ero. Hakomen, B wmaude
Ne 166, npuroroBaeHHOM H3 pyas fiaxte Ne 2 ropm 2Keaeano#i, BcTper
U€H MArHE€THT ABYX reHepauuit. Cpexu marseTuTa HaGJIOJAeTCs TpPeLLUH-
Ka, 3alO/IHeHHAs MAarHeTHTOM, KOTOPLIH 06pasyeT XKHJKY C HEPOBHBHIME
KpasiM¥, yto no I'pe#itony, Bacruny, Jluaarpeny, Hpioxa-

y3y, isapruy u MopTty (18) ykassipaer Ha npowecc 3aMelleHHS..

DTa XKHUJIKA MarHeTHTa cedeT MArdeTHT nepBol resepauuy M HepylLHbie
munepannl (Qur. 13). MarHeTuT, COCTaBAAOMIANA TPOKHUIOK, SABASETCA 6O-
nee meaxosepHucTriM (0,01—0,15 ), cTpykTypHO TpapuTca aumamei HCI
B TeyenHe 3 cexydn, a SnCl:—B Teyenue 20 CexyH: (HOpMANBHHIX Marfe:
THT TpaBuTCa SnCl, B Teuenne 1 MHBYTH), T. €. OHCTPEE HOPMAJIbHOTO
ans Mpbunckux pyn marHetdta. OH Takke MapTHTH3WPOBAH.

B wandax, mpUroTOBAEHHEIX H3 PYJ, BCKPHITHX MEJAKHMH FOPHBIMH Bbi-
paGoTKaMH, MATHETHT OYEHb CHIBLHO OKMCAHICH. OH uMeeT GypOBaTYIO OX-
packy, anmsamwen HCl tpaBurcs HopmanbHo. YacTo sepua ero moutH Ha-
LeJ0 3aMeIleHb TEeMaTHTOM, a OT MarHeTHTa OCTaNHCb TOAbKQ PeAHKTH,,
pacnosoXeHHLHE B LEHTPe 3ePeH TeMaTHTa.

Ha OCHOBaHHH CTPYKTYDHHIX NPH3HAKOB MOXHO CYHTAaThb, 4TO Marie-
THT Haval BHAEAATECA MoCae Hayaia 00pasosanus GypoBAaTOro rpaHaTa,
HO '06pasoBaEHe €ro WO HEKOTOPOE BPEMA ONHOBPEMEHHO C TPaHATOM.
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2DTO yCTaHAB/AKBAETCH LOBOJABHO ONpeje/eHHo, W60 B rpasare Koe-rge MH
#a6aI0Aa/1H XHAKH MarHeTHTa H, KDOMe TOrO, rpaHaT HMeeT HAHOMOpP(-
HHEe OrpaRHyYeHHss H HHOMAA KOPPOAUpPYETCs MardHeTHTOM. MarseTtur, or-
HEeCeHHHH MHOI0 KO RTOpOA reHepanuH, o6pasopajcd Moc/ae BHAEKEHHS
nupuTa, H o6pa3oBanuHe ero 006yCN10BAE€HO, BUAUMO, MECTHHIM NEPEHOCOM
XKe esa.

Fematut B pynax VMipOGuHCKOro MeCcTopoxAeHHd BCTpPEYaeTCs B pas-
JHIHBIX KoanyecTBax. OH UMEET riUnoreHHOe H CyMNepreHHOe NMPOUCXOKAEL-
Hue. boabmum pa3BUTHEM NOJB3YETCA CYMNEPreéHHHH TeMaTHT, OCOGEHHO B
pyZax ¢ noBepxHOCTH. [MnOreHHbl!f reMaTHT BCTpeued B HeGOJBOIOM KO-
nH4ecTBe B pyaax cks. Ne 3, maxtoukd Ne 2 rope 2KesesHo#l, a Takxke
B onHoM uange (Ne 240) Ha rope Csunuosofl. OH 06pasyer yAJAHHEHHHIE
3epHa, KOTOPHE PacnonaraloTCa CPeld KBapLa KaJbUUTa, ¥ MHOTAA 3aM0J-
HAIOT NPOMEXYTKH MEXAYy 3epeH MarHeTHTa, o6pa3ysf Koe-rie MNpOXHIKH.
B03MOXKHO, YTO OH BRIAEASJCH B MOCJAELHIO CTAAHI0 CKapPHOOODPAa30BaHHs
1 (GOPMHDOBAHHA PVIAHHX Tea. ['eMaTHT uMmeeT Genyrw) OKpacKy, OTpaxa-
TeNbHA" CNOCOOHOCTL BHICOKAas, TBEPAOCTh BHIUIE, yeM y mar"eTHTa. [Ipu
00/bWIHX YBEAHYEHHAX, OCOGEHHO C MMMepCKeH, 3aMETEeH KPacHHIH BHYT-
pesuuil peduexc. [Noaspusyer B uperax ot 6aeAHOXKeaTOro J0 FoayGoBa-
Toro. B HexoTopuIX 3epHax Habmonandch aApoiHHkH (waud Ne 240). Xu-
MHYECKH HHePTeH—BCEe ynorpeGifeMble HAMH XHMHYECKHE pEaKTHBH Ha
nero He pe#crByloT. Heckoapko 60/blIHM pa3sBUTHEM [MOAb3yeTrcd re-
MATHT CynepreHHblff, eCJyd NPHHUMATL BO BHHUMAaHue pY/AW H3 DOBEPX-
.HOCTHHIX BHPa6oToK. B pyaax us ckB, Ne 1 ¢ rayfunet Huxe 60 x cy-
NepredHnid reMaTuT BCTPEYARTCHS B COBEPUWIEHHO HUUYTOXKHOM KOJHYECTBE.
On pasBuBaercd B BULE OY€Hb PEAKOA CETKH MO KPHUCTAMIOrpadHueCKHM
HANUPABJAEHHAM B Marsetute. B pynax u3 maxtouex ¢ ray6uun 25 u re-
MAaTHT DPUCYTCTBYeT yxe B OO/bLIeM KOJHYECTBE, 3/€Chb OH HHOrAA
COoCTaBJseT IYCTYIO CETKY 1n0 nepudepun 3eper sarHetura. To xe ca-
MO€ B pyJax M3 INTOAbHH Ha rope ['paHatoBoii: B pyaax, nNpHMEpHO,
10 20 M reMaTHT COJACPXKHTCA B 3HAUHTEJIbHOM KOJHUYECTBE, a HaJblie,
T. e. or 25 a0 50 wm, oOH BCTpeyaeTcs oO4eHb peako. CoBeplIeHHO
ApYryio KapTuHy HalbalonaeM B pyJlax H3 MeEJKHX IOPHBEIX BHPabOTOK,
ocobesno ropu Pyasofl, woxHo# wactH ropw CBHHIOBOH "M 4acTHY-
HO JApyrdx rop. B atux pysax reMaTHT fBAdETCA NpeoGaafaloliHM
muHepasoM. OH pa3sBHBAeTCH MO MAarHeTHTY B BHJAE MEJKHX HIOM0YEK,
PACMOJIOKEHHBIX MO NAOCKOCTAM OKTasapa. YacTo 3¢pHa MarHeTHTa noYTH
HAHEeN0 3aMeIaioTCsd 'TEMATHTOM, HO Npy 0O0JBIINX YBENHUYEHUAX (C UMMED-
cuel) BuaHa pewerka MargetHta, CorsaacHo onseitam Ik, [piowepa
(19) u JI. Teenrogenr (20), HCKycCTBEHHOE OKHCJEHHE MarHETHTa B re-
MAaTHT Ha4YHHAETCa NpPH TeMmneparype okosao 150° pemieTka MarHeTHUTa COX-
paHfaeTcs, eCJAX 3aAMEIIEHHE €ro reMaTUTOM NIIPOHCXO/MT NPH TeMmeparype
ue coiwwe 500° C. Ob6pasoBaHue remMaTuTa N0 MATHETHTY BCErja HJET OT
nepudepHu k LEHTPY, 38 HCK/IOYEHHEM CJAYy4aeB, OTMEUYEHHKX NPH OMHUCa-
HHM MarHeTHTa, TJe [0 KpasM MapTHTU3UDOBAHHBIX 3€PeH PACMO0/I0XKEeHA
yaxas xaemka Marnetutd. Cyneprensniit reMaTUT HMeET TaKxke Genyio okpac-
Ky, TBEPIOCTb BHICOKAA, YNOTpeGHTeNbHBIE pPEaKTHBH HE JeHCTBYIOT.
[Tpu GonbwioM pasBATHH TeMaTHTa DyAd MAKPOCKONHYECKH DPHHHMAET
6ypOBaTOKDACHYH OKpPaCKy.

[IupuTt BCTpewaeTcd B PyAAax B PA3JHYHBIX KoJaudecTBax. OH yacto
BKJIOUCH B BHAE OTHEJBHBIX KPHUCTAANOB, HEPEAKO OGPasyer HUJIKK B Py-
L€y HHOTAA COCTAaBASieT HenpaBHIbHOH (GOpMbI BKMOUeHHsA (ropa ['panaro-
gag u JKesesnas). [lon MHKpockOnoM OH 06pasyeT OTHZE/bHEIE BKJIOYE-
HHSI CPedH HEPYAHHX MHUHEpPanOB, 4acTo HAGMIONAGTCT B MArHETHTE B BH-
Jle XKHJAOK H OTAeNbHBEIX 3a/MBUHKOB, OyxTouek. MHoraa nupur sameuraer
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3€pHa MAarHeTHTAa IIOYTH HAlE/]0, 0CTaBAsf OT NOCAECAHHX HeGoabluue pe-
AUKTH, LIBeT cCcBeThONEATHH, oOTpaxaTtenbRas CNOCoGHOCTh BHLICOKad.
Hsorponen. Tpasaeane KMnO,}-H;SO, BuABAfSET CTPYKTYpPH, KOTOpHIE
BAPbHPYIOT OT aNJOTPHOMOP(DHOH N0 KOJAOMOP(HHOH, BCTPEUYEHHOH B OT-
zeabRHX wmaxgax (ropa I'pamatopas Ne 2123 u 2Kenesmas Ne 300). Ms-
pelka B 3epHaxX NMUpHTA 3aMeTHa cjabad 30HAJILHOCTHL. PasMep 3epeH Ko-
aebaerca ot 4,1X0,3 no 0,93X0,3 mm, MHorna menxue 3epHa ZOXOAAT A0
0,2 mx. BOokpyr HEKOTODHX ero 3eped Hab/I0AA€TCA y3Kaa KaeMKa KBapua
(ma. 378—ropa T'panatosas), W, Hakouel, B mande u3 ckBamuus Ne 1 =Ha
3epHaX nNHpHTA Hapacraer 6ypomarmii marmerur (pur. 14). Heobxoaumo
OTMETHTb, YTO B PYAHHIX TEJax, MOACEUEHHHLIX CKBaKHBHOK No 1 W waxrou-
ko Ne 2, nupaT mMeeT Gosbuiee pacnpoCTpaHeH#e B BHCAueM Ooky, yem
B Jexauem. Ecaiu B BHCAueM 6OKYy OH BCTpeyaerci B 3HAYHTENBHOM KO-
JHYECTBE, HHOrAa Jaxe B BHJIE CKOMNJEHHH HenpaBuabHOH (GOpPMH, TO B
aexavem G6oky HabJaionaeTca 3HauyuTenbHO pexe. Takas ke 3aKoHOMep-
HOCTB B pacnpeaesneHud cyabduaos otmevedsa X#KKOK oM {32) B pyaHBIX
Teaax Kopusana., B pyaax, B3aTHIX H3-MEJKHX TOPHEX BHPalOTOK, MUPHUT
BCTPEUAETCA pPEAKO M B He3HAUXTEJbHOM Ko/auuecTBe. 3Aech Mbl HabAio-
AaeM NyCTOTKH H JIHMOHUT, KOTOpPhie 00pa3oBanuCh B pesy bTaTe BHILE-
JIAYHBAHHUA CYJAb(HUIOB.

Ox0/10 nHpUTa B HEKOTOPHX pynax MIpOMHCKOTO MECTOpOMAEHHA Hal-
aonaerca mMApkasuT. OB pacnondraercd B BHAE MEJKHX BKJIIOYEHHR
BOKDYI 3€peH NUPHTAE," HHOrja o6pasys KOHLEHTpuueckue (popMbl; HHOrAa
MeJKHe 3epHa MapkasuTa pasbpocadsl B Gecnopspke. Taxne dopMmsl Hano-
MHHAIOT nopdupobaacTuuecky cTpyxTypy (¢ur. 15). B wandpe Ne 212—
—43 WTOABHM ropH ['panatoBoii Ha6/04an0Ck, KaK Mapka3uT obpasyer
B NUPHTE TOHKHE XMJIKH C HEPOBHLIMH KDasMH, YTO YKashiBaeT Ha npo-

necc samewenus (¢ur. 16). B oTpaxxeHHoM cBeTe MapKa3HT WMEET OKpac-

Ky Gosee CBETAYIO, YeM NHPUT, NOJHPYETCH MJM0XO—XYKE NMUPHUTA, OTPa-
JxaTe/ibHaAd CIOCOOHOCTL BHICOKas. [lneoxpousma orpaxenus He HabaIo-
AaJ0Ch, HO MapKa3uT NOAApH3yeT B LBeTax OT caHero no pososatoro. Ot
HNO; o6pasyercs GypoBaThil HaneT, KOTOPHH YAAJS€TCd C TPYAOM;
KMnO,+4-H,S0O4 BHABASET CTPYKTYDPY, HPHYEM MAPraHUEBOKHCABM KaJHeM
OH TpaBUTCA OmCTpee nuputa. Bce apyrue ynoTpeGHTe/NbHBIE PEaKTHBH
HEe neHCTBYIOT. , :
MapkasuT B KOHTaKTOBO-MeTAMOPPUUECKOM MECTOPOMKJAEHHH pailoHa
- [lura B Apusone onucan B. Be6Gepom (21), KOTOpHI CuHTaer, YTO Mapka-
3HT MOT 00pasoBaTbcs B 0coOylo a3y, korjga o6CTaHOBKA KHCAAs, a TeM-
neparypa ue suiwie 450° C, B namem cnyuae Mapkasut o6pa3oBajcs B no-
CnellHHe CTaauH (OPMBPOBAHHS MECTOPOXAEHHUS, TaK KaK oH 06padyeT TOH-
KHE NPOXKUIAKH B nupute. COrnacHo KpUTEPHEB AMA PACNO3HABAHUST PHIOTEH-
HEIX B CYNEePreHHHX MHHEepaoB, NpuBeAeHHWX B padore I'. M, lllBaprna
(41), wuAKH 3aMeLIeHMST W HENpPaBU/JbHLIE BHCTYOH B 60Jee pPAHHHE MH-
Hepane! (pur. 16) ykasnBamT Ha UNOTEHHOE NPOHCXOXKIAEHHE MAPKA3HTA.
Kpome Toro, MapkasuT pacnpoCTpaHeH B 30He nepBHYHHX pya. Cneaosa-
Te1bHO} MapkasHT 00pa3oBancs THIOFEHHHIM NYTeM B NOCJAEJHHUE CTAAHK
(GOPMHPOBaHHA MECTOPOXKAECHUS M, BUAKMMO, NPH CPAaBHUTEJAbHO HEBHCOKOIL
TeMneparype.
~ XaabKONHPHT B pPYAax BCTpPevyaeTcs B HE3HAUUTEAbHOM KOJHYe-
crBe. OH MOYTH BCErAa HAXOAMTCH B [ONYHHECHHGM K MHPHTY TOJOXEHHH.
Huoraa obpasyer B nupuTe MWIKH, KOe-TIA€e 3epHA NUPUTA Pa3OyXTOBHIBA-
I0TCH XaAbKOMHPUTOM. B BuXe HenpasunbHOA (QOPMEI arrperaTos HaM OT-
LeALHBIX 3epeH Ha0.104aeTCs B ‘HEPYyAHBIX MUHepasax. B HHEKOBO# oOMaH-
Ke o6pa3dyer smyJAbCHOHHBIE BkaAoueHus. B pyje u3 cxke. Ne 3 nabawona-
JIOCb, HYTO XaMbKOMHDHT DacHOJaraerca o CnadHOCTH JAY4YHCTOH poroBoid

i
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©o6Mauky (dur. 17). Ecam oH BCTpeyaeTCcas B 3HAYHTEABHOM KOJHYECTBE
{ckB. Ne 3), To 06pa3yeT NpOXKHIKH B MargeTHte U pas3byXTOBHIBAET €ro.
HMuoraa -0t 3eped MarHeTHTa OCTAIOTCH PENHKTH, 3aKJIIOUEHHBIE CPEeIH Xadb-
konuputa. B Hewortopuix mandax (168, maxra Ne 2) 3epna xanbKONHPHUTA
OKPYMXEHB JHMMOHHTOM, HMEIOMHMM KOAAODOPMHYIO CTPYKTYpY. (dur. 18).
Oxkpacka xanbKOOMDHUTA KeaTasd, NOJAUPYETCH XOPOILIO, TBEPAOCTb HHXKE,
yem y nupura, ot HNGO; cnabo 6ypeer. Bpema Buae/eHdsd XaJbKONMUPHTA
10 OTHOWEHHI0 K MapKa3HTy YCTAHOBUTb HE YIaJOCh, HO COBEPILEHHO
OYeBHAHO, 4TO KAK MAaPKa3HT, TAK H XaJIbKON#PHT BHIAENANKHCH NHOCAE MNH-
puta. B oOKHCAEHHBIX PyA3axX XaJbKOMNHPHT BCTPEYAETCH HCKJIIOYNUTE/BHO
peaxo. OH Ha6/a04aNCA B HECKOABKMX WIMH(AX, NPUTrOTOBAEHHBHIX H3 PYI
rop Ceuuuopoit 1 2Keaesnofl.

B pyrax u3 wmroabHu rops [paHaToBOA B He3HAYMTENLHOM KOAMUE-
CTBe HMeeTcd apceH o O H pHT. OHpacnonaraeTcs OKOA40 NUPHTA, U ATTpe-
ratel €ro 06pasoBaHsl U3 YAJHHEHHBIX WeCTOBATHX 3epeH. Oxpacka Genas
co ¢1a60 3aMeTHHIM 3e/IEHOBATHM OTTEHKOM IPOTHB nHpHTa, TBREPAOCTD BhI-
cokasi. Aun3oTpones. Koe-rae 1ecTosaTee arrperaTsl €ro pacnosnoxensi cpe-
AM THPHTA, HHOrAa cpeiau HepynHbix. O6GpasoBaHHe ero NPOHCXOAUT OAHO-
BPEMEHHO C NHPHTOM M Jaxe HECKOAbKO paHblile, TaK KaK B HEKOTOPHIX
mecrax Haba1013aeTCd 3aMeIleHHe €ro NUPUTOM. B aTux e pynax B co-
BEPUICHHO HHYTOXHOM KOJHYECTBE BCTPeYaloTcss chanepuT M THA-
POTeMAaTHT.

Chanepur pacnonaraercd Cpeiyd HEPYAHHIX MHHEPAJ]OB, [NABHLIM
o6paszoM, KaAbLHTAa, BMECTE C XaJbKOMHUPHTOM, C KOTOPHIM OH oB8pasyer
3My bCHOHHEIE CTPYKTYpH. HMHOraa uuHkoBas o6MaHKa pacnoJaraercs
BOKDYF 3epeH XaJbKOMHPHUTA, MPDHYEM B BTOM C1yyde 3SMYAbLCHOHHBIX
CTPYKTYp He HabaiofaeTrcs.

F'mpporemaruT BCTpeueH B COBEPINEHHO HHYTOXHOM KOJHUYECTBE.
B msnde Ne 378, caenandoM u3 pyx ropsl ['paHaToBOM, rHApOreMaTtHt
pacnonaraeTcs B I[POMEXYTKAX HAMOMOP(QHLIX 3eDEH MarkseTUTa, TaKHe
OKpyXaeT, HHOTAZ KOPPOAHPYdA, 3€PHA NHPRTA M Xajbkonuputa (dur. 19).

Okpacka ero 6enas c roay6oBaThHIM OTTEHKOM {CBeT/]ee JHMOHHTA H
TeMHee reMaTHTa), NPH NOTPYXKEHUH B KeAPOBOE Mac.0 HECKOABKO Cepeer,
BHYTpeHENH pedaekc KpacHOBAaTHIL, HeMHOro Oypee, ueM y reMaTHuTa.
Teeprocte Huxke marveruTa. [Jumsamas HCl B Teuenne 2 MUHYT He aei-
CTBYeT, Apyrue yNoTpe6uTeAbHbIE PeaKTHBL TaKKe He aeficTByIoT. [uapore-
MaTHT 06pa3yeTcsi nocJe HHPUTA M XaJbKOMHPHTA W COOTBETCTBYET M0
BpPEMEHH, BolAeNeHHI0 kanabiuta, Cornacuo pabotel @, H. llaxosa (42,
25), oﬁpaaosaune THAPOreMaTHTa MOXeET OHTb CBA33aHO ¢ BOCXOASLIHMMH
pactBopamu, GorathiMH H;O, o6sanatomeli 0pH BRICOKHX TeMmmepatypasx,
noxo6uo COq, CBOACTBAMYE CHABHOTO OKHUCJAHTENS. DTO MOJNOKEHHE BEPO-
ATHO, TAK KAK WJAH(, COXEePHKAUUi THIpPOreMaTHT, CIeNaHn U3 PYA, B3ATHIX
C 225 M IITONBHY, TAE CyNepreHHble NPOLECCH PasBHTH cs1abo.

M3 BTOpHYHBIX PYJHBLIX MUHEDAJOBR BCTPEYAIOTCS JMMOHHT H KOBEJJHH.
KoBennun HaOmopanca B pyaax; B3AThIX M3 maxTtouek NeNe 1 u 2, a
takxe CkB. Ne 1 ropwm 2KenesHo#, rae OoH pacmosaraeTcss BCErjaa BMeECTe
C XaAbKOMHPUTOM, HHOIAA OKpykaa ero. PacnpocTpaHenue ero B pynax
M-HHfl He3HauuTeJbpHO. B pynax u3 ckBaxunu No 3 Ha ray6une 56—88 x
KOBEJINHH HE BCTPEYEH, TaKxe He Habawoianoch ero M Ha rope [panaro-
Bofi. Hanuuue kosenauna B pynax ropn 2Kenesuoit o6nacHsercs, BHIHMO,
TEM, YTO B HHX COAEPXKUTCH 6Oabille XaApKOMHPHUTA,

JIHMOHHT BCTpEUYaeTcss MOYTH BO BCEX pyAax Mecropoxaesaus. OH
obpasyeT XKHJIKH, BBINOGJHSET IIYCTOTH, 00pasys Koe-rae KoA10POPMHBIE
CTPYKTYpHIL. HEOGXOJIPIMO OTMETHTb, UTO B PYZdX C rAyOHHE JHUMOHUT He
Habawogaercs. Hanpumep, B pylax wWaxTtouku Ne 1 Ha raybune 25 &,
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JIHMOHHUT HEe BCTPeYeH, a B IAaXTouke Ne 2, TAKXKe ¢ rayOuHsl 25 M, OH
BCTPEYEH TOJNbKO B OAHOM aH(E B COBEepPLUGHHO HE3HAYHTEJILHOM KOJH-
secTse. B wronsne ropw 'paHaToOBOA NUMOHAT HabJaNaiCca HA DpoOTSNe-
HUW 18 M, a nafplue no wroabHe B mandax ero He 6LiA0 BCTpeveno. Muor-
Ja B JUMOHHTE BCTPEYAIOTCH 38PHA MArHeTHUTA, reMATHTa W MEJKHE 3ep-
Ha nuputa. OKpacka JNHMOHUTA cepad, BHYTPeHHHA pedexc KpacHoBaTo-
Gypsifi. Ynotpebasiemble HAMH DEAKTHBH Ha HEro He AEHCTBYIOT.

B pynax mecTopoxaenHMs COLEPHKHTCA 3HAUHTEJILHOS KOJMYECTBO He-
pyAuabix munepanos. OHH paccessHbl MO BCefl pyAe B BHIE MEJIKHUX BKJIO-
yeHuit. MlHOraa B cpeguue pyasoro Téna BCTPEYAIOTCS YYACTKM HEPYAHHIX
MHHEPaJIOB. ITH YYaCTKH HMEIOT HempaBu/abHue Gopmsl. [panuuel pymRHEX
TeJ C BMELAWUKME UOPOJaMH HE pe3KHe: NMPeHMYylIeCTBEeHHO 6oraThle
K2Je30M DYIHHE TeJla MOCTENEHHO CMEHAIOTCA OeNHBIMH pyJaMmM, a no-
C/eIHRE TAKKEe MOCTENEHHO Nepexo1sT B pyAHsle ckapHusl, [TosTomy coaep-’
Kauue HEPYAHBIX MUHEDPAsOB B pyAax No pasHoobpasuio 6JAH3KO K MHHe-
PpanaM, OMHCAHHHIM B Pa3/e/e—CKAPHAH, H 3]eTh MBl LOJIKHE OCT3HOBHTDLCH,
TNaBHEIM 00Da30M, HA BPEMEHH BHELIENCHHS OTAENbHHLIX MHHEpAJTOB.

[panaT B pyaax BCTPeuaeTcs HOBOJBHO 4aCTO; OH OCOGEHHO pasBuT
B pyxax ropel ['panartoBoil. Hepeako oH BCTpewaeTcs M Ha JpPYrHX
ropax. [I'panar HaGmonaerca nByx redepauuit. 'pasaT mnepsofi reme-
pauns uMeer OypOBAaTYI0 OKPAacKy H B GOJBIIKHCTBE CJIy4Yaes H30TpO-
TIeH; OH BBIIEASITCA BHePefl MAardeTHTA, TAK KAK MargeTHT Koe-rae obpa-
SYET B 3CpHAX IpaHaTa XHJKH, 2 3ePHA €ro YaCTbi0 KOPPOAHPOBAHH APY-
THMH MHHEpA/TaMH, B YaCTHOCTH——KAaJbUHTOM H pexe Mar’eTHToMm. [lo
3TOMYy TpamaTy IOBOJBHO CHJBHO paspuBaetca xaopur. Fpauar sropo#
TeHEpauun B NOpoxondmeM cBere OeCUBETHHIH, aHoManen. B EeMm uacTto
HaGMI0AI0TCS 30HH, pocTa ¥ Asoinuky. OH MHOIJA HapacTaer Ha 6ypom
TpaHaTe, 4 TaKKe BHIIOJNHAET JIPYy30BEHIe NYCTOTKH, HAPAaCTas HA MarHeTH-
Te. B pynax ropw I'panaroBoit 0oabium pacnpocTpaHeHHeM NOJL3yeTCs
TPaHAT BTOPO§l reHepaLHH. ‘

[Tupokcen pasBuT B pyZax HECKONBKO B MEHbINEM KOJIHYECTBe, 4eM
rpaHar. OH BCTPeYaeTcs B BH/AE KPYNHHIX 3€PeH, KOTOPHIE KOpPOAHPYIOT-
€l Marta€THTOM, TIpaHaTOM H JAPYruMu MHHepaJsaMH M, CAEA0BATEABHO, K3
CKapHOBLIX MUHEpanos o6pasyeTcs MepBHIM. DTOT IMPOKCEH B PyLax Ha-
XOnuTcsl B He6oJAbwOM KoawyectBe, [IpaBna, uMerTCa OTAeNbHEE IWTH QL
n3 pya ropul 2Keaesuo#t (ckB. Ne 1), rae nupokcen cocrasaser G6oabiyio
4acTb noponbl. Hapsizy .¢ ONUCAHHHWM NHPOKCEHOM, HMEIOLIHM KpynHbIe
SCpHA, BCTpeuaeTcd nupoKceH B (opme menxux seped. On pasBuBaercd B
MarseTuTe, rpanare, KOPPOIUPYS HX M Aaxe PasbelaeT Kpas y 3epeH nu-
pokcena mnepsoft rewepauuu. ONUCAHHKIA NMUPOKCeH o6pasyeT arrperartsl
H3 MCJKHX 3€PEH WJH OHM DPAas3GpOCAaHBl CPeAM APYrHX MHHEpaiaoB. B npo-
XOAAWEM CBeTe OH 'GecuBeTeH, HHTeP(EPEHIUHOHHLE OKPACKH 10 KEATOM
1l-ro nopsiaka. dopmupoBanue ero NPOMCXOLHT B KOHIE o6pasoBanus mar-
HETHTA H AAXKE HECKOJBKO NO3jHee.

"B Hexotopuix wmuudax (cks. Ne 3 u Ap.) B HEGOJBIIOM KOJHUECTBE
BCTPEYALTCS AYHHCTHIA aM P u6oa Passutue amdpubona npuypouHBaercy,
rnasHeM 006pasoM, K Jexauemy GOKY DYIHBIX TeJd, KaK 3TO yXe oTMeua-
/10Ck MDY ONHUCAHHM CKapHOB. JIyuucThi#t aMduboa koe-rae passusaercs B
XJOPHTOCEPNEHTHHE, MHOTA2 COBMECTHO € KBapleM, KaK Gbl NnJaBaf B Io-
caejnem. OH KOppoanpyer 3epHa MarHerura. Oxpacka amdubona seneno-
BaTag, nJeOXpousM BLpaxeH A0BOJIBHO pesxo. Ou ofpasyercs, BHAEMO,
OIHOBPCMECHHO C KBapuem. 31eCb e B pPyiax BCTpeuaeTcs porosas
06MaHKa, 00pa3sopaHHas 110 MHPOKCEHY.

XMOPHUT B pyAax pasBHT IOBOABHO IMHPOKO, OH o6pasyercs no TeMHO-
UBETHEIM XOMMOHEHTAM, rpaHaTy. YacTo 3anoiHseT nmpoMexyTkH MEeXny
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MAFHETATOM M JAPYrHMH MHHEDANaAMH, KpOME TOTO, COCTABAfET XKMIKH B
pyae.

DuupOT B pydax MnoJb3yercs HeGOAbUIUM DACIPOCTPAHEHUEM. On
BCTPeYaeTCsl TPEHMYIIECTBEHHO BMECTE C MHPOKCEHOM M, TIABHBHIM oGpa-
30M, PAa3BHT B CKAPHAX HAa HEKOTOPOM PACCTOSHAH OT DYAHHX Te.

B Geannx pyzax ¢ rop 2Kenesnoit u CBHHIOBO#H Habaoa/1Ccs XJA0pH-
TOCEpNenTHH, KOTOPHI BCTpeuaeTcsa B HeGO/BIIOM KOAWYECTBE.

CpaBHHTENBHO YaCTO B PYAAaX MeCTOPOXJEHHA BCTpeYaeTcss amaTH T

On pacno/foXeH B BHAE MeJKHX YAJIHHEHHBIX 3€PeH H OYEHb PELKO 06-
pasyeT kpynssle 3epHa. Hecxoabko Goablixm pasBUTHEM OH NOJb3yeTca
B pyaax ropw [I'panartosofi. Muoraa anaTdT KOPPOAMPYETCA rpaHaTom H
KaJabUHTOM. KpOMe TOro, B HEM Da3BUBAIOTCA TPEIUHHKH, KOTOPHE 3ano.-
HAIOTCS XJAOPHTOM M XaJbLHTOM.

Ksapu B pyaax VpOunckoro MeCTOPOXAEHHs BCTPEHACTCA B He60b-
wWHx KoaMvectBax. Om 6oabie Habaoaaercs B pyaax rop 2Kesessod u
['panaToOBOH, HO MAKPOCKONHYECKH YBHIETh €ro yAaeTcd CPaBHUTEIDHO
peAKO—TI/aBHBIM 06pasoM KDPUCTaNJIb B ZDY30BHIX mycTOTaX. [Tox mukpo-
CKONOM HeKOTOpHE MYCTOTKK 3alO/HEHH KBapuem ¢ 06pasoBanHEM Apy-
30Bbix CTPYKTYp. Mapeaka BaGmoganca KBapi B QOpME OTACABHBIX arrpe-
raToB, 0OCOGEHHO B HEPYAHBIX Y4aCTKaX, 3aK/IYEHHHX CPEAN PYAHBIX TEJ.
B Mectax pa3sBHTHS NHPOKCEHa M JY4YULTOH pOrosoH o6MaHKH, KBapy
BCTpeyaercss B GOJbIIEM KOJA4YECTBE, YeM B ApYrax yuaCTKax DYIH, KPO
Me TOro, H3peJKa BCTPEYaloTCsd XKHJIKH KBAapua, CeKymue pyay B pas/and-
Heix HanpasneHuax. OH [OJAb3yeTCs HECKOABKO OGOJBIIKM PA3BHTHEM B
CKapHaX, pACHOJOXEHHHX Ha HEKOTOPOM PacCTOSHMW OT PYAHHIX Tel H
0COGEHHO B POrOBHKAaxX WJAM OPOrOBHKOBAHHBIX NODPOA2X.

KaabuuT B pyrax Nonb8yercs WHPOKHM pasBUTHEM, BCTPEHAsCH BO
BCEX PpYAHHIX Te/jax MecTopoxjeHHs. MakpoCKOMHYECKH OH Gesoro Ao
pa30BATOro0 UBETa, Yalle KPYyNHO3EPHKCTHH. B pynax xaabuuT pacnozia-
raeTcs B BHIE OTHEJbHbIX CKOMJAeHHHt u 00pasyer B HHX xuaku. B pynax
¥3 mToNbHM ropsl panarosofi oH pasBuT Goablle, HYEM B APYrHX PyAHbLIX
Tenax. (34echb MCKAIOYAIOTCH PYAH, PACIOJOKEHHHE OKOJO H3BECTHAKOB).
B wanugax OH pacinoaokeH B BUAE OTAEbHBIX y4aCTKOB H XHAOK, NOCJACAHNE
CeXyT pYyAy B pasAnyHBX HanpaBiaeHusaxX. Ka/ibLHT KOPPOAMDYET BCE MH-
HepanH M 10 BpeMeHH 00pasOBaHUs SBIAETCH CAMBIM NO3AHHM. Hnoraa
on o6pasyer Yy3KHe KAE€MKHM BOKDYr 3€peH MarseTuTa ¥ nupura, 3ano.-
HeT TpPEWHHKH B rpanare, KanbuuT sBAAETCS ABYX repepaunit. Kaapbuur
nepeoil resepauid oGpasyeT 3epHa M KOPPOAMPYET MHMHEpaJHl, pacnoJo-
JKeHpbe B maAHde,—H BTOPOA—O0CpasyeT xuAkd. B pyAax u3 SOHH OKHC-
JIeHMS KaJbIUT HabamgaeTcs NMPEeHMYIIECTBEHHO TOABKO B (opMe XU/IOK.

6) Pyausie Tena, 3ajeraiolliHe CpeiH H3eCTHAKOB, BCKPHITH TOJBKO
KAHABAMH, OHH BCTpeUeHH Ha rope besniMamHoil (10xHOE TEN0) H rope
X enesuoit. Makpockonuuecku pyAbl NPeACTaBJACHB TEMHOCEPHIM C 3€/1€B0-
BATHM OTTEHKOM H OypPOBATHIM MEJKO-) ' CPeAHE3EPHHCTHIM MAarHeTHTOM.
B nexotopux o6pasuax pya ropsl 2Keje3Ho# XOpOIIO BHAHEI LOACKAINPEL
M pexe OKTa’aApH MarHeturta. [ToJ MHKPOCKONOM B pyAax HabawaanIca
MATHETHT, I'eMaTuT, CyabQHIs ¥ HEDYyAHBIE.

MargeTHT pacnojoxed B BHJe HENPaBUAbHOH (GOPMBI arrperaTos H CO-
cTapaseT Goasinyio yacTb wanga. OH nMmeeT CBETAOCEpPYIO OKpacky, pei-
ko co cnab6o GypoBaTHIM OTTEHKOM, HO BCErja CBET/IEE, YEM MATHETHT B
uaBepxednsix noponax. Jumawei HCl TpaButea B Teuenue 8—10 cexyHxn.
Paamep 3epen or 005 a0 1,3 mam. 3epHa KOPPOAUPOBAHLI HEDYAHAI-
My, r1aBHEM oGpasoM, KaabuuToM. [To nepudepuu 3eped u N0 Kpasm
TPEINKHOK Da3BHB3ETCA TeMaTHT B (POpME MEJKHX HroJO4YeK, PaCmO/OKeH-
HHX M0 KpHCTaaaorpadHyYECKHM HanpaBaeHssM. B onHom wange (Ne 1482}

Q
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U3 pya ropu 2Kenesnol BCTpPeueHO ABa OYEHBb MENKKX 3€PHA XaJbKOIM-
puta. Komnnexc MHHEPaJOB B, NEePBHYHBEIX PYAAX, BUAMMO, MONOJIHHTCS
eule pajaoM MHHEPA/IOB, KOTOPbe B 30He OKUCJEHH OTCYTCTBYIOT.

W3 RepyaHbix MHHEpaNOB NPHCYTCTBYIOT TPAHAT, NHPOKCEH, KaJbIHT,
KBapl, XJ0puT. ['panat umeeT 3eneHoBaTyio Okpacky. Msotpomen. 3aech
Ou€Hb PEIKO BCTPeyaercs OeCUBETHEIH aHOMaJbHLI rpanat. B cpaBauTenn-
HO HeGOJBINOM KOJNHYecTBe 06pasyercst AHONCHJI, KOTOPHH 110 BpPEMEHH
o0pasoBauns npejlnecTByeT rpasary. S ‘

Keapu' B HekoTophx muHdax BCTpPEYaeTcss B 3HAUYHTEALHOM KOJAHYECT-
se. On o6pasyer arperaThi 3epeH Mex1y PENTHKTAMH W3BECTHAKA M PYA-
HHIMH MHHEDaJaMH; HHOrAa HAOJMI0RAeTCs KaeMKa, COCTOsAUlas M3 KBapLa ¢
pOroBHKOBOH CTPYKTYDOH H rpaHata. B nociaenHeM BCTpeuawTcs Menxue
sepHnlkM  MmargetdTa (¢ur. 20). B caysae HajaWuHA NYCTOTH B pyIe,
KBAPL O0pasyeT Jpy3sl, pacro/arasch B IIEHTPE KEO0Zbl, H OKPYXKEH no
nepudepus i'paHaToM. ‘

Hacto B pynax BcTpegaeTcs KaJbUMT, KOTOPHE NPEACTABAGH MM pe-
JHKTAMH H3BECTHAIKA HJAH BHOBb O00pa30OBaHHLIMH KPHCTannaMu. B Hem
Koe-rje HaGMON3I0TCS DYAHBHE MHHEPANHl, BK/JIOYEHHHE B BUJE NbAH (BH-
auMo Mar#eTut). OKOJO pYAHHX MHHEPAJOB M rpaHATA MHOTIA pPa3BHBA-
ercsd B HeGOAbIUHX KONHYECTBAX XJOPHT. :

Hrak~ MarseTHT B ¥M3BECTHAKAX uMeeT 60.1ee CBETAYIO OKpPACKY, ueMm
MarHeTKT B NOPDXAX H3BePXEHHHX. ['paHaT B NpoxoxalieMm CBETe 3e/eHOo-
BAaTH, TOrAa KaK B H3BEPXEHHHX NOPOAAX Mbl HMEEM OKDAaCKy rpaHaTa
6ypoBatyo. OTAHYHTE/NbHBIX MPU3HAKOB B MOPYOJOTHH. ADYTHX MHHEpa-
JOB HaM YCTAaHOBHUTHL HE YAaJ0Ch, ’ :

[lopsinox MHHEpaAu3allHH MOXHO NPENCTABMTD CJAENYIOMmER cXeMoil.

Cxema nopsaxa MHHEPaNu3alMH B pynax LIpGHHCKOTO MECTOPOXIEHHA

Cranusa ckapau-
poBaHuns

Jk3oredopne

MuHepanbl npouecch

naexk H cyabdu-

PopmMupoBaHHe I
ABl

INupokcen . . . . . .[—
I'pasar . . ... . .| — -
Apmatur . . . .. L L

Maraérur
ApceHOnHpHT -
daugor . . . . . . . S
Keapu . . . . . . . o
PoroBas ofMaHka . . . ——
lematur . . . . . . . . —~?_
Mupur.
XaAbKOMHPHUT.
Mapkasur
Cdanepur .
Kaapumr .
Koseaaun . .
JluMoruTt R
Xaopur . . . . . . . S —

nepepws

AanrTenpHBL R

Odontenpuwit mepephns

M3 cxeMuel BMAHO, 4TO B CTaJMI0 CKAPHHPOBAHHS 0GDAa3yIOTCH HHPOK-
CeH, rpaHaT, anaTHT, MATHETHT, 3MHAOT, KBapu, poroBas OOMaHKAa, KOTO-
past 4aCTMYHO pa3BHBAeTCH MO IHPDOKCEHY, M, BHLHMO, XJODHUT. 3aTeM Ha-
CTynaloT NepepslB B MHHEDAJH3aUWH H NOJABHXKH. [locne nmepepniBa 06-
pasyiorca nadku 14abasoB M NODOUPOB, KOTODHE CEKYT PYAHBE Tend H
ckapuul. C o6pasoBanieM laek MO BPeMEHH CBf3aHO GOPMHPOBaHHE Apce-
HONKPHTA, KBapua (KWJIKH W KBapl B JKE0JaX), POroBoil 0OMaHKH, reMa-
THT3, KOTOpPHH 06pasyerca nocie Ksapua (OTHOIIEHHE T€METHTa K CYJb-
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$HuaaM BHACHUTL HE YAA/N0Ch), MHPHTA, XaAbKONUPHTA, MapKa3uTa, chane-
puTa, Kadbuuta W xJopurta. O6pasosaHue CyAb(UIOB OTHECEHO K 3TOH
CTaiHu¥ NOTOMY, UTO OHH CEKYT pY/]HBe TeJa U CKapHb W paclpocTpags-
I0TCS B NOCJeJHHX HAa 3HAUHTeJbHHE paccTosHud. Kpome .Toro, cyappuan
BCTpeuaTCA B Aafikax auaba3oB M MOPQHPOB, YTO YKA3bIBAET HA CBA3b
#X C XKHAbHbIMM o6pasopanuaMi. Hakowen, B pyaax n/naBHK(OBOro ILINara,
HapsAly CO CBHHIOBHM 6JeCKOM, BCTPeYaioTcs H-cyabduie, o6pasoBanHe
KOTOPBIX, HECOMHEHHO, GrinQ nocae GOpMHPOBAaHHA MECTOPOXIEHHH Kenes-
HEIX PYA H CBsI3aHO 1O BpeMeHH C Aakkam# nopdrpa. B nocnennem cayuae
BMecTe C (DIIOOPHTOM M MCHAHICKHM IINaToM BcTpedaercs Gaput. [locre
(GOpMHPOBaHHS 14€K H ONUCAHHHLIX MHHEPA/OB HACTynaer AJMHTENbHBIH ne-
pEepHB,_B TeueHHE KOTOPOTO MOJ BJAHAHHEM 3K30T€HOBHIX MPONECCOB MpO-
HCXOJAHMT 06pazoBaHHe JHMOHHTA, KOBEIHHA, U MapTUTa.

! ' VI TeHe3nc MeCTOpPOKAEHHS.

3HauHTeJbHOE pa3BHTHE CKAPHOB, CTPYKTypa M COCTaB pyan, Qopma
PYAHBLIX TeJ M OTHOLIEHHE HX ¢ OKPYXawIiHMH [OPOJAMH COBEPIICHHO
ybeuTeNbHO TOBOPAT 3a To, uto MpOuHCKOE MECTupOXKIeHHe, HAapaay C
TenabGecckuM, HCcAeROBaHHEIM TIpod. Y coBbiM (22), AGakaHCKHM, KOTO-
poe u3yuanoch YcoBHM (23), Kysneuosum (24), Pusatosum H
duenko (25), u mectopoxaeHusaiMH KOHAOMCKOH rpynnnl, HCCA€A0BaH-
HEIMH PRAOM TeoJoroB, B yacTHOCTM BaToBuM (26), OTHOCHTCH K KOH-
TaKTOBO-MeTacOMaTHUeCKOoMYy THny. K TakoMmy xe BHBOAY ®0 remesuce me-
CTOPOXKAEHHUS NPHUILVM U NpelsAyliHe uccaeoBaTen cobcrBenne MpGuu-
cxkoro mectopoxnenua (9, 10, 11, 13), 3a uckmouennem [1. K. AsopoB-
cxoro {6), KOTOPE# OTHOCHA €ro K THNY MarmMaTHYeCKOMY H CHHTAJ, 4TO
pyAHbE TeJa 00pa3oBaJuCh B pesdyabTate ANQEPEeHUHALNHH MATMBl N0DP-
¢upos u deab3utos. K MarmMaTHueCKOMy xXe THNY OHH OTHECEHH H B
Kypce pyLHEIX MecTopoxaeHud Bormamosuua (27,207).

Heo6xonuMo oTMETHTh, u4TO ADOaKaHCKOE MECTOpOXIeHUEe, a TaKxe
Tamraroasckoe u KO4ypHHCKOE MECTOPOXACHHA 3ajeraloT BAAAM OT MHH-
TPY3HBHHX TeJ, ¥ MO03TOMY BMEIIAWOIHE HX MOPOALE H3MEdeHBl Claho
- (X10pUTH3ALHESA, SNUAOTH3ANMS, CEPUUMTH3ANUA, AKTHHONUTH3AUUSNA, OKBApP-
LleBaHHE H T, L), XOTA pas3npob/ieHHbe KCEHOMMTH JabpasopoBHX NOpQH-
puTos B AGaKaHCKOM MECTODOKACHUH, Kak oTMedaeT Ky3neioB (24, 34),
npespaiieHsl B CKkapHe, VIpOHHCKHE M-HHA HE MOXOXH HA M-HHMA OTMe-
YEHHOW TIpPYyNNH, T. K. XapaKTEPHU3YIOTCA PYAHBIMH TeJaMH, 3a/1€lanolluMH
BGAM3M HMHTPY3HBHOrO TeJa CPE€AM MHTEHCHBHO CKAapPHHDOBAHHBIX NODPOL,.

[pouecck 06pa3oBanMH CKAPHOB, (JOPMHPOBAHHE PYAHHX Tea, 60aee
f037HHe CYAb(HAHBE CTPYH, KaK YBUAHM HHXKE, BIOJHE YKJAABIBAKOTCA
B cxeMy (pOPMHDOBABH KOHTAaKTOBHIX MECTOPOXAEHHH, NaHHYIO npodec-
copoM YcoBmM B ero paborax (28, 22,) ecan He CYMTATb HEKOTOPHX
MECTHBEIX OTKJOHEHMH B lIIOpAAKe MHHEepanKsauud. Hanpumep, mMarseTHT B
Teab6eccKOM XHene30pyAHOM MeCTOPOXAEHHH 00pa3yercss BTOPHM, CeLys
3a nupokceHoM (22, 58), Toraa kak B MpOuaCKOM MECTOPOXACHHH O6pa-
30BaHHE MAarHeTUTa NPOHCXOLUT MOC/]e BbIACJCHHA OypPOBAaTOro rpasara,
OTHECEHHOT0 MHOIO K NepBO# resepaunv (rpadar [ABYX resepauui), T.e.
OH 06pa3yercs TPETbHM: IIHPOKCEH, FpaHaT, MarHeT4T. Huxe Mu pasbe-
peM CBsi3b MECTODOMAEHHMH C HHTpPY3HeH M MarMarHyeCkHe Mponecc, a
TaKxe QOPMHl U pa3MEpH DYAHBIX Tea.

1. CBsI3b Cc HHTPy3HeH M MarmMaTHYeCKHe NpOoIecCHI.
»

Pynusie Tena MpOWHCKOTO XEAE30DYIHOTO MECTOPOMAEHHS PACIONO-
AeHbl B 320aJHOM KOHTAKTE KDYNHOIO HHTDY3HBHOFO TeJa, NpejacTaB-
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JIEHHOTO KBapUEBLIM CHEHHTOM, NepHPEPHYECKHE YACTH KOTOPOrO HMEIOT
€OCTaB MOHLOHHTOB. B anmHKaJbHEIX 4YaCTAX 3TOFO0 KPYNHOTO HHTDYSHB-
HOro Te/a HMeeTcs rPDOMaJAHBIA OCTaHel BMEMIAIXX NOPOA, NMpeACTaB-
AEHHbIA KeMOPHUACKAMH HM3BECTHAKAMHM H AeBOHCKHMH 3(dysHBaMH. ITOT
‘OCTaHell pa3beAHHEH Ha DAl G0/ee MEAKHX T&J, B BHAE ISTEH WAH APY-
roi ¢GopMEl BKJIOUYEHHIH. ,

Pyauvie Tena pacnosexedHs BAOB KOHTAKTA KBADUEBHX MOHIOHHTOB
H BHTAHYTH B MEDHAUOHA/JIbHOM HANDPaBJIEHHH HA HPOTSXEHHH OKOJO
6 xm, Ounu 3aneraior cpenu sPQy3uBHHX NOPOA, YACTHYHO B KOHTAKTE C
H3BECTHAKAMH U, HAKOHEW, B CaMOM HHTPY3HBHOM TeJe, B ero nepude-
pHyecKHx vacTsax. VIHTpY3us KBapUEBLIX MOHIIOHHTOB NMPOU3BOAUT OPOTO-
BHKOBaHHE 3((Dy3HBOB, a H3BECTHAKH NON ALHCTBHEM KOHTAKTOBOLO Me-
TaMOp(du3Ma npespamaioTcs B MpaMops. B nocaenymowymo crandio oCcThH-
BaHHA HHTPY3WBOB BCE MOPOAH CKAPHHPYIOTCA. Takke 4acTHYHO CKApHH-
pytoTcs H nepugepHyecKHe 30HW CaMOro MHTPYSHBHOrO Tesna. Ilpexmay-
[mHe HCCAENOBATeNd Ha OCHOBAHMH NeTpOrpadHYeckoro cocraBa MHTPY-
3¥Ba, H3MEHYHBOTO COCTABa MOPOJ KPAEBHIX 30H, a TAKKE CPABHHUTENLHO
y3KOH [OJNOCHl pPOTOBHKOB H CKapHOB, HHTPY3HIO KBaplUEBHX CHEHHTOB
_ COBEPUIEHHO NPABHJBLHO OTHOCHJH K runabuccaibhoii danun (10, 13, 14),

Pacnosnoxenne pymHHX Tel BOJb KOHTAaKTAa HHTPY3HBHOTO Tead, a
YaCTHYHO H B CaMOM HHTDY3HWBe, CKAPHHPOBAHHE BMEILAIOIIUX NOPOX H
nepudepHIECKHX 30H HHTPY3HBA (CKapPHOBHE 30HH BOKPYT PYAHHIX TeJ)
roBOpsT 3a TO, 4TO O6pa30BaHHE MECTOPOXKAEHHS CBSA3aHO C HHTPY3HeH
KBapLEBulX CHEHHTOB (10 Mepudepun-—MoHuodnTH). B cBA3M ¢ M3noxen-
HEIM (HaXOXKJAEHHE PYAHHIX TeJ B NepHEpPHYECKHX HaACTAX HHTPY3HBHLIX
nopon ¥ CkapHHpoBaHHe 3(dy3nBHEIX NOPOA), OYEBHAHO, UTO (POpMHUpO-
BaHME MArHeTHTa HE MoxeT OBITh CB3aHO € MarmMo# (enb3HTOB M nop-
<pupoB, xax 3TO mo.aran SIBOpPOBCKH I
. Pynune Teaa cexyTcs naiikamu nuaGa3oe U nopdupoB, KOTOpHe fAB-
JASI0TCS MPOM3BOAHLIMA Marmbl CHEHHTOBOH HHTPY3uH. DTH XKe NaliKH ce-
KyT U NMepudepHuecKue 4aCcTH CaMOTO HHTPY3HBA, PACKPHUCTANJIH3OBaBILE- -
roca Kk MOMEHTY (QODMHPOBAaHUA JdeK. 3

Marmarnyeckas neaTenNbHOCTD HHTPY3HU MOXKET ObITh pasgeneHa Ha
TPH CTaAHH: a) OpOroBHKOBaHHf, 6) CKapHHPOBaHMS ¥ B) (opMupoBa-
HUA naek auabasoB ¥ nmopbupos. :

a) Mponecc fepexpucTarusanun GOKOBHX MopoA H 06GpasoBaHus po-
TOBHKOB OTHOCHTCH K MEDPBOMY MEPHOAY CTaHOBJEHHsS (HHTPV3HH. Jlaa
KOHTaKTOBOTO MeTaMop(dH3mMa CaMBIM BaXKHBIM $IBASETCS 3HAYHTE/NBHOE M0~
BRILICHHE TeMNepaTypel, BbI3bIBAEMOe HHTPYy3ued. Cor/nacHO Bpems- TeM-
nepaTypHBIX KPYBHIX, NPHBEACHHLIX B paboTtax 'py6euman v Hurranm
(29,159) u lllnesinepxena (30,471), MaKCHMaibHEE TEMIEpaTypH B
KOHTAKTAX BMEWIAIOUWUX NOPOJA PA3BUBAIITCH B NEPBEIC MEPHOAL., MAarMa-
THYECKOH NEATENbHOCTH HHTPY3HH, a (DOPMHPOBAHHE IHAPOTEPMAJIbHEIX
MECTOPOXAEHHH TNPOMCXOLAMT 3HAYMTENbHO no3nHee. M3 . 5THX KpHBHX
BHJIHO, YTO pe3KOe MNOBLIIEHHE TEMNEpPaTyPhl MPOUCXONUT BOAH3H KOH-
TakTa, TOrAa KaK BOaJH BbICOKAs Temuepatypa (aGconoTHO 60Jee HU3-
Kas) nepenaercs Mepdensee. EcaM MOPOAH KOHTAKTHOrO Moand COmepikar
SiO,, Al,O; u kap6oHaTH, TO NEPEKPUCTANMM3AIHT HAuHHASTCS yXxe B Cy-
XWX chaaBax npu Temneparype He Huxe 500°C (29, 162). Crenosatennho,
HauyanbHas TEMMEpPaTypa NMepekpHUCTA/NIH3ANHE NOPOJ B KOHTAKTE C UHTPY-
3He#i Ouna Brme Ttemnepatypnl 500°C, a coraacso pa6otre Porra
(35, 232), temnepaTypa, npH KOTOPO# HAYMHAET KPHCTANIH30OBATHCH CHe-
HAT, pasHa nupubauzdrenvHo 1100° C. B sToT nmepuox BeloeieHus Jaety-
YHX NIOYTH HE MPOUCXONHT, €CIH HE CUATATh NECTHAIAUMI ra30B M NapoB
B GoxoBble MOPOAH, KoTOpeie M0 'pyGenmany u Hurrau ne nocry-

a
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NaloT B MHHEDaJbHHH COCTAB NMEPEKPHCTA/JIH30BHBAOMHICH NMOPOLA, XOTH
neperpynnHPOBKa MaTepuasa BHYTPH NOCALAHHX, BEPOSTHO, POWCXOIHT..

B KOHTaKTe € HHTPY3MEA KBapuUeBHX CHEeHUTOB 3(QQdy3uBHBE NMOPORH
KHCJACTO COCT2Ba NMOABEPTANCH OPOrOBHKOBaHMIO. O6PasOBaNUCh MM NDH
5TOM HOBBEIE MHHEDAJH C NPHBHOCOM BELIECTBA3, HAa HaLleM MaTepuaje pe-
WHTh HE YXa/J0Ch, TAK KaK NOCAEAYIOIIHE NMPONeCCH CKAPDHHPOBAHHUS 3HA-
yHTeNBLHO 3aTemAstoT Kaptuny. [lox MHKDPOCKONOM $CHO BHAHO, 4TO B
NepByo Ouepeib MPOHM3OLLIA NEPeKPAUCTANAN3alHs NOPoAH C 006pasosa-
HHEM POTOBHKOBOM CTPYKTYPH H HEKOTODOR neperpyfinupoBKOA MaTepuana.
Hanpumep, cozepxkaieecs B NOpoJe KEJIe30 OKa3aI0Ch PACHHIJICHHBIM
Cpeld 3€PeH KBApUa HAH PacnoJoKeHHHM TaKkKe B BHIE MEJKOH CHITH
no nepudeprn ux. B cnaGo CKAPHHPOBAHHBIX POTrOBUKAX, KPOME MEJKOH
CHIMM MAaTHETHTa, BCTPeYaercs TOAbKO gauoncur. flo auoncuay B 3THX
noponax pasBHBaeTcs aKTHHO.HT. Beaemctsue cna6oro CkapHHPOBamHA H
OpOTOBHKOBAaHHA B HHUX 4YaCTO MOXHO Habai0AaTb PENHKTOBBIE CTPYKTYPHI
(pur. 21). Vi3BecTHsKHM, HAa¥OLAUNIHECS B KOHTAKTE C WHTDY3HeH, nepen
CKapHHpOBagHeM ObIIH TPEeBpallleHbl B MPAMOPHL.

[Tponecc nepexpuCTalAH3a LUK, TOBHAKMOMY, OB HEMPOLOXKHUTEIbHEIM
'H MPOUCXOAHI B NepBHE CTAXHH (POPMHPOBAHMS MHTDY3WBHOTO Teja BO-
BpeMs, KOrJi@ TemMiepaTypa AOCTHINA MaKCHMyMa. BO3MOXHO, 4TO B OT-
IeJbHBIX y4acTkax, B6u3u (QOPMHPYIOILHXCS PYNHHX Tes, MEePEeKPHCTaN-
JMU3alMa MOPOJ YaCTHUHO NPOUCXOAHJIA H BO BpEMs CKAPHUPOBAHHS.

6) Mpouecc CxapHHEPOBaHUS 1O BPEMeHM fABAsieTCs 6Osee NMPOJNOJIKH-

TeAbHHM, OH HAET BCJAEN 33 OPOCrOBHKOBaHHWEM ¥ HAuYHMHAeTCs B TO BpeMd,.
KOrfa TeMmnepaTypa nocle MakCHMymMa HaudwaeT naaath. Mexay cra-
IUAMH OPOTOBHKOBAHHA M CKapHHPOBAHMA CYUIECTBOBAJ MNePEPHIB, B KO-
TOPHH LLI0 HAKONJNEHHE 3MaHAlHi, BH3BABIIWX B [OCJEAYIOUIHH NEPHOX
CKADHHPOBAaHHE. 34 TaKOH nepepuB TOBOPHT H TO OOCTOATENBCTBO, YTO
nepudepuuecKde UaCTH MHTPYSHH KO BPEMEHH CKADHHPOBaHK# OblIH yike:
PaCKPLCTaNNM30BaHK H CaMH TOABEPrJHCH CKaPHHPOBAHHUIO.
* B nepsHii nepuoj CKADHUPOBIMHA H B H3BEDXEHHHX IM0pOAdX, M B
H3BeCTHAKaX 0o6GpasyeTcs AHOMNCHA-TeleHOepruT, KOTOPHA paszBuT B CKap-
Hax CpaBHHTeAbHO cJaa6o. Eule 10 oxoHuaHusa 00pa3oBaHusg IHONCHA-
refen0epruTa HAUMHAET BHIACJAATHCS TPaHAT, HMeMmHHA OypOBAaTyi OK-
packy. Ma asann3os rpasartoB, npousseleHHHX B Jnabopatopuu Cubup-
ckoro ropmoro uecTHTyTa anaautukoM A. K. Kasnbe, BupHo, uTO rpa-
H4TH, BHIIESIOIMIMECS PaHBIIE Mar{HeTHTa, B CBOEM COCTaBE COAEPHKAT
1,99% 3axucHOro KeJsesa, TOr4a KaKk B Ipasarax, UMEKOMHX aHOMaJabHOE
CTPOEHHE H BHAENAIOUHXCA NOCAE QfPa30BaHUA MAarHETHTa, COAEpxKaHue
3aKHCHOTO xene3a passo 0,36% (cm. Tabauny aHaau3os), a obuiee coaep-
WAHHE XKeNe3a HECKOJIbKO 6oJblie, 4TO TOBOPHT 06 YCBOGHMH ero H3 o0-
Pa30BaBLIErOCs PaHbIUE MarHeTHTa MJAK BHNAAeHHE TPaHATA COBMAAG C
YCHJIEHHBIM BHIHOCOM ' Xe€J/1€33 SMaHauusMu. -

CocTas rpaHaTOB COr/aCHO JAHHBIX aHANH34d, [IPOH3BEAEHHOIO
anaiutukoMm A. K. Kaawbe.

BpeMs o6pasosanus Si0,

rpamara AlLOg| Fe® | Fe,O4 TiO, | MgO | CaO | MnOy| Cry,Oy Vimro

1; Fpamat Bune-
aunca 1o obpaso- "
BaRHN MarHeTHTa .| 38,72 13,36 1,99) 12,93; 0,58 0,32 30,59 1,29] — -} 99,78
I :

2. I'panat BblIe-
aancs nocae ofipa- 1
3opamns Marseruta; 35,82( 14,25, 036{ 21,09 0,01} 035 2847 002 — 100,37
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CaencBaresbHo, B HepBhe CTafAUH CKapHHPOBAHHA NPH BHICOKOH TeM-
f1epatype o6pasyeTca 3aKHCb XeJ€3a, KOTOpas MO3AHEE H ABASETCHE OCHO-
'BaHUEM NA51 QOPMHPOBAHHSA MATHETHTA, MOAYYAIOLIErOCH B caydae, eciu
PACTBODHE CONEPHKAT 3aKHCHOE Keneso (28,75). CreaywomuM MAHEpanOM
HAYHHACT BHAENATHCA MATHETHT, ONHOBPEMEHHO C HHM NpPOAOJXKaeT oO-
[Pas0BLIBATLCA MAPOKCEH THNA AHONCHAA, PACTIONOKEHHBWE B MEJKHX 3ep-
‘Hax. Kcrat ormernm, uTO 3TOT e nmpokcen Pa3sBHT B CKAPHHDPOBAHHBIX
porosukax. 1o oxoHYaHH# 0GP830BAHHS MAarHeTHTa, YACTHYHO OXHOBpE-
MEHHO C HUM, HauHHAeT OOPasOBHIBATLCH IPAHAT BTOPOH TeHEPAaUMH, KO-
TOPHH SIBJASETCA aHOMAJBHHIM MU B CBOEM COCT#BE [OYTH He CONEPHHT
3akucy Kenesa. [Nosuaumomy, Temneparypa K kOHUY (DOPMHPOBAHHS Mar-
HETUTA 5IBAAETCA yxe NOBOJBHO HHU3KOH, M 3aKHCh )KeJe3a HE MOXKET GhLiTh
-06pasosana. [lns 06pa3oBaHHA 3aKHCH Keseda HeO6X04HUMO, YTOGR OHO
BulHOCKHIOCh B coenunenHu FeCl, (FeF,), kotopoe, coraacuo paboTH
C. Jlackwu (31) apaserca JeTyynM TOABKO IO Temneparypua 699°C, a
KPHTHYECKAA TeMmepaTypa 5Toro coeiudenus (FeCly), npuBenensas B pa-
bore Marepcona (43), paBea 1450°C. ChenoBatenbHO, HAYHHAA OT
¢$opMupoBaHHS HHTDY3HBA 20 TeMmnepaTyph 699°C, B SMAHALUAX MOXET
CymecTBoBaTh coennnerre FeCl, n 06pasosmBaThCca 3aKHCh XeJsesa, co-
rn1acuo peaxuun FeCl,~H,O =FeO--2HCIL. [pn nouuxenun TeMnepa-
TYPH %€Je30 BRIHOCATCA B coeamneHud FeCl;, us xotoporo o6pasyercs
YHKE OKHCDb Keqesa no peakuuu 2FeCl;~-3H,0 =Fe,0, 4 6HC; nocaeansis,
COCIHHAACH C 3aKHCBIO Kenesa, obpasyer MarmHeTHT. Ecau 06CTaHOBKA
OKHC/IHTENbHAS, TO NPH HH3KHX TEMIEpPaTypax u3 pacTBOPOB, COIJIACHO
NpHUBENEHHON BrIIUE peaKuuH, BHIIAJZAET FeMaTHUT,

[TosToMy xaxercsi 4OCTATOUHG SCHBIM, YTO MATHETHT B KOHTAKTOBMIX
MECTOPOXKNCHUAX LO/MKEH 06Pa30BHBATLCA OAHHM H3 NEDPBHX MUHEPAJOB.
B koHue crajum cxapHupoanus o6pasyorcs 3MUAOT, XJAOPUT, aAKTHHOMHT,
B COCTaB KOTOPBIX BXOJHT, I7aBHWIM 00pasoM, Fe,O; 3nech ke Heobxo-
AHMO OTMETHTb, YTO BOJW3Y MATHETHTAa NHPOKCEHB H DOrOBblE O6MAaHKH
OKpalleHbl HECKO/NbKO caralee, ueM BAAaAH OT Hero. Buaumo, OKOJO Mar-
HETHTA 00pasyioTC MHHEDANbl C MEHBIIHM CONEPKAHHEM Keaesa.

B) [locsie minTeABHOrO mnepepuBa, KOraa yxe Obid cPOpMHPOBAHKE
DyAHHE Tena, mwao 06pa3oBaHHe f4€K AMAGA30B M nopdupoB. ITH nalku
CEKyT pyaAHBle Teaa, CKApHH, enpsHTNOP@HUPH M KpaeBhe 308W MHTDY-
38UBHBIX N0poA. OZHOBpEMEHHO C ()OPMHPOBAHHEM AaeK nHa6asoB M nop-
‘pUpOB B PYAHLIX TeNaX, YACTHYHO CKADHAX H [AXKe poroBmkax, oTjara-
JIHCh CyAbUAH (NHPHT, XaNbKOMHPHT, YaCTHYHO apceHonHpuT H cdae-
DHT), KOTODHE 3arpA3HWIM PYAY BpeaHBIMH npuMecsiMu., B ary ke craguio
MOPOJE! HACTHYHO OKBAPUERAJIUCH H, KDOME TOTO, IO 06pPAa30BAHKE STH-
4074, XJOpHTA M, BUAHMO, KaabuuTa. Jlaxe OTIaraics MarHeTHT, KOTODHI
06pasyeT XUJAKH B MarHeTuTte NepBOA reHepaUuM B HapaCTAeT HA TpaHAX
3eped nuputa (¢ur. 14). PopMHPOBAHHE 3TOTO MArHETHTA IIPOHCXOHJI0,
BHIHMO, 33 CYET DACTBOPEHHs M NEPeOTJ0KEHHS HOPMAJbHOIO MAarHEeTHTA.
K koHLy smaHauHOHHON KeATENLHOCTH B pyfax OTJOMHJHCH THApOreMa-
THT 4 Mapkasut. [locse LnuTeNbLHOrO NepepuiBa B pesyabraTte npoueccos
BbIBETPHBAHHA CTa/NK 06GDA30BLIBATBCA JHMOHHT M KOBEJJHH.

- Xon npouecca OXAaXAECHHS HATPY3HH H NODPALOK MUHEPANH3ALHE NDH-
'BEJCHBI B CXEME€ IPH ONHCAHHH CKapHOB M pYA.

' 2. CoctaB amMaHanui.

[lopsnox Munepanusauuu B CkapHAX H PyAaX H XapakTep H3MEHEHHS
-2aMEIUAEMHX NMOPOJ JAIT BOSMOXHOCTL HAMETHTH HAIPABACHHE H3MeHe-
HUS B COCTABE 3MAHAUHA NDH QXNAXIAEHHH HHTDPYSHBHOrO Teaa. 31ech
{IPEKAE BCETo HEOOXOAUMO OTMETHTB, YTO B OGDPA30BAaHHH MHHEPA/IOB HI-

\
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pana Goabmyio . pOAb TemMnepaTypa. Kak yxe OTMeyanoch BhIUE, B NEPBYIO
CT2IHI0 BHEADEHHS HETPY3HH B GOKOBHX MOPOJNAX IIeA NPOUECC NEPEKPH-
CTANIM3ANMM ¥ HEKOTODas Neperpynn#poBxa MaTepHaja BHYTDH Camo#
nopoas 6e3 CyWeCTBEHHOTo NpHBHOCa (¥) BemECTBAa H3 MArMHL

B cTaguio’ CKapHAPOBAHHSA, KOTODPad OT/e/JeHa OT CTadHM MepeKpHucran-
AK3ALHA HEKOTOPHM MEPEPHBOM, L0 GOJBUIOE KOJAUYECTBO IMAHAUMN B -
GokoBule nopoibl. [lepephiB MEXAY 3TUMH CTaJHAMH, KpOME CKapHHpOBaA-
HHA TepuidepruYecKHX 30H HHTPY3WH, OTpeAenseTcs W Tem, 4TO, He3aBu-
CHMO OT HepaBHO3€PHHCTOCTH DOTOBHKA Jaxke B OJHOM WITy(e, pasMep
3epEeH CKAPHOBOTO MHEEpana-IHbNCHAA OCTAETCA NOCTOSHHLIM. Wunoraa nu-
oncuj obpasyercs B TPeNMHKAX poroBnka. COBepuleHHO OYEBUAHO, YTO
AHOTCHJl BbIAEJHJCH NOCJAE TOrO, KaK TNEPEKPUCTANIH3AUHT TNOPOAKl YXKE
3aKOHYH/IACh. TaK KaK NMHUPOKCEH RABJSETCS MO BPEMEHH BhLIEJEHHA ORHHM
¥3 TEePBEIX CKAPHOCBHX MUHEDPAAOB, TO MOXHO CUHTATh, Y4TO MEPEPHIB MEXAY
KPUCTAJH3aUKEH W CKAPHWPOBaHMEM CyLiecTsyeT. Bo Bpema mnepexpH-
CTaJANM3aNHK GOKOBHIX NOPOA MNPOHCXOA4Ja OTHayYa Tenaa H3 Marye H
W2 KPHCTAAJIHM34IHs CaMOTO HHTPY3MBHOTO Teaa, 3, C/1elO0BATENbHO, HA-
KOTNJIEHHE JeTYuHX, BHHOCOM KOTODHIX H3 MarMh M 06YCJOBJeHb CKap-
HUpCBaHHe ¥ PyAo0OGpa3oBaHue. )

Pynoo6pasoBanne w0 B OTAEAbHBIX YYaCTKAaX KOHTAKT4, BAIHMO, HaH-
Gonee ROCTYNHHX jJasi NPOHMKHOBEHHS 3SMaHaUMH.

B neppule CTaaud CKapHHPOBAHUA M3 MarMbl BuHOCHAUCE FeO H MgO,
KOTOpPH€, BCTYyNas B PeakUHIO ¢ NOAEBHMH UINATaM#, 1aBajiH MHPOKCEH C
BLIINC/IauHBAHKEM W3 nmodesomnaTtosux nopox K,O, Na,O m ALO; Oxuce
aJIOMHHHS, BHILEJOUYEHHAs M3 N0JEBOHINATOBHX IOPOJA H BOWeAas B
COCTAB 9MaHalUM#, pacxoiyercs HAa oOpa3oBaHHE rpaHaTa, KOTOPHIA B 3THX
ycroBusix opmupyercs npu npusaoce w3 Marmu FeO, CaO, MnO,, ua-
ctuuno Fe,O; u Al,O;. B cayuae, ecau o6pa3oBanHe NHPOKCEHA #H rpa-
HaTa OPOMCXOAMT B H3BECTHAKAX, H3 MarMbl JOJKHbB NPHHOCHTCH # BCTY-
nate B coenunenus Mg, Fe, Al u SiO,, npu BhillerauHBaHuR U ynane-
uun CO,. Bosmoxno, uro CO, okucasaa FeO B MarserdaT, KOTOPHA MOT
OT/IaraTbCs OJHOBPEMEHHO C MHPOKCEHOM M IDaHATOM HJAH Jaxe HECKOJAbKO
noaxe. Pa6ortoii C. Jlackn (31, 488) ycranoBneHo, 4TO Marsetut obpa-
ayeTci B M3BECTHsIKaX npH okuciennn FeO ¢ nomowso CO, u 3amemaer
U3BecTHSK 06beM Ha o6beM Npu Temneparype okoqo 620°C. Moxuo no-
NyCTHTB, 4WTO YaCTh MAarHeTHTa B M3BECTHAKAX 06pasoBasnach NMyTeM OKHC-
neaus FeQO ¢ nomompbio CO, B nepBhie CTaJHM CKapHHUPOBaHud, ’

B ycaosusx MpOHHCKMX MECTOPOXAEHHA BCe DyHRHbIE TeJa 3ajeraioT
B CKapHAX, MHOIHE W3 HHX NEPEKPHTH CKapHaMu K CnosepxHoctH. Ckap-
HOBasl 30HAa BOKDPYr PYILHHX TeJ CYUIECTBYET He3aBUCMMO OT COCTaBa 3a-
MemaeMsix nopoA. [lpaBaa, uHOrAa OHa COCTABJAsIET OYEHb Y3KYIO KAEMKY,
Hanpumep, B BucsueM GOKy pPyaHoro tesaHa rope 2Kenesnod (waxra Ne2),
rIe MOHILOHHT CKAPHHPOBaH OYeHb caabo. )

MOKHO CKa3aTb, UTO PYAHHE TeJa MePecAanBalOTCA CO CKAPHAMH, MPH-
yeM ¢ GOKOBHIMH NOPOAAMH rPaHMYAT BCErAa CKAaPHHI Pa3JH4HOro COCTaBa,
a MarHeTHT KOHLEHTPHpYyeTcd BHYTDH HX. Takoe ke pacrnonoxende pyxi-
HHX TeJ BHYTPM CKaDHOBON 30HH XapaKTePHO M A APYFHX KOHTAKTOBO-
METaCOMaTHYeCKHX KEJe30PYAHbX MecTopoxaeHud. Hanpumep, pyassie
Tesa ropnl MaruuTHOH, no AanEEM 3aBapuukoro (44%) nepechan-
BAIOTCA CO .CKapHaMH, a [lepBu3 (4414%) onucuiBaeT MeCTOPOXIeHHE
ropu DBaaroaartH, rae Takxe 6o/biuas 4acThb PYAHBIX TeJ 3ajeracT BHYTPH
CKapHOB. : - ‘

He pewasi Bonmpoca 06 arperaTHBHOM COCTOSSHUM 3MaHauui, Mbl AY-
MaeMm, uyT0 npouecc (GOpMHPOBAHUSA CKAPHOBHIX MHHEPANAOB, B YaCTHOCTH .
. 06pa3oBagHe MATHETHTA, MOXHO NPEACTaBATH CAeAyIOUIMM 06pasoM. Dma-

-
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HAUMH, C KOTOPHIMH CBA3aHO (DOPMHPOBAHUE PYAHLIX MECTOPOXKACHHH, CO-
AepXKajH B#CBOEM COCTaBe 6OJbUIOE KOJMHYECTBO Xeae3a. Korna oHd Bbi-
XOIAMIH H3 MHTPY3HBA B GOKOBbIE MOPOAH HJH MPOXOAHJIH CpPedy PAaCKpH-
CTa/11#30BAaBOIHXCA NEPEPEPHUISCKHX 30H CAMOr0 HHTPY3HBHOrO Teaa, H3
HUX B NEPBYIO Oyepelb BCTYManH B peakiuio coepuHenns maraus (MgO)
n 3akuch xene3a (FeO) npu nornomenus u3 GOKOBHX MOPOX yIAexKHC-
JOTHl M KHC/AOpOZ2. B a10T nmepupa dopmuposasucs aumoncua-resesep-
HT U TPaHaT, B KOTODBIX JKENE30 CONCPKHMTCH, IIaBHLIM 00p3soM, B
popme 3axucu. CaenosarenbHo, B.3TO BPEMs HAYT NPOUECCH ~BOCCTAHO-
BHUTE/]bHBIE, H (HOPMHPOBAHHE MUHEDANOB MPOHCXOLUT MPH-BHICOKON TEM-
neparype. _ : ;

Ha o6pasoBanue CHIMKAaTOB NUPOKCEHA M TPaHATA W3 SMAHALMUN B nep-
ByI0 ouepear pacxoayworea Al,O; MgO, SiO, u uacTh xesnesa. Hecom-
HEHHO, 4TO NPH 3TOM IManauud GYAYT OTHOCHTENbHO O6OTalaThes xede-
3om. Matepuan 3aMellalonIUX NOPOA K CYUIECTBYIOIIHE B TO BPEMS TEM-
nepaTypul, MOBHAHMOMY, CnOCOGCTBYIOT 06Pa30OBAHHIO B MEPBYID OYePelb
cunukatos, Kpome TOro, HalxO 1oAaraThb, YTO SMAHALME BO BPEMEHH H3-
MeHsIIOT CBDJi COCTaB K, BO3MOXHO, CTAHOBATCH BCE 60Jee 06OralleHHbIMA
KeJsesoM. Hepesxue IpaHuUbl PYAHBIX Tl € BMEWAOMKMH NOPOJAMH W
NOCTENEHHOE YMEHBIUIEHHE COLEDKAHHMS Ke/ne3a OT pPYAHBIX Tea K OOKO-
BHIM [I0POAaM (MPOMBIIINEHHAs Py 5a, ,0€1HasA Pyaa“, pyAHbIH CKapH, ,CKapHal
MUPOKCEHO- HMn ampub0/0-IPABATOBHE", BME IAMOMIHe NOpOAbI) TOBOPHUT 32
TO, 410 B OCJIa0NEHHEIX 30HaX B MIEPBYI0 OYepenb OTAaTaJHCh CHAHKATH,
4 9MaHaUuHWH CTAHOBHUJHCH Gosiee GOraTHIMHM KEJE30M, KOTOPOe MPW MOHH-
KeHHH Temnepatypsl (Heo6xosumo aast o6paszosanus Fe,O,;) Hauano Bu-
najath B BHJE MarHeTuTa, nOpasys OTAEJbHBIE CKOMJEHHS BHYTPH CKap-
HOBbIX 30H, A, H. 3aBapuukni (465%) onuceBaeT NOCTeneNHL mNe-
pexon OT CKapHOB K MarHeTHTOBbIM DyAaM HAa rope MarHutHO#H, npuuem
OH YKa3bIBAET HA CKAPHH, B KOTOPBIX COAEPKHTCA GOABIIOE KOJAUYECTBO
XKene3a, H OHM NMOJNYUWAW TaM HA3BAHME ,OCOAPYNKH® ®UIAH ,0DyLeHEe/ble
Ckapuu“. Hepeskue rpasuubl pyaHux Tea € BMEWAKMWWUMH TOPOAAMH
TaKxke XapakTepHel A/ MpOUHCKOro mecropokieHusi. IMaHaluH, coxep-
KAUME Keae30, [IPOHHKAJIM MO NOpaM M TPELUIMHKAM BHYTPb CKADHOBHIX
30H, B KOTOPHIX 00Da30BRIBANUCH OTIEJABLHBIE 3€PHA H KHAKH MAarHeTHTa.
Haauuke TakoBBIX FOBOPHT 32 TO, YTO 3MaHAUMM OPY O6GDPA3OBAHUM Mar-
HETHTA OBbIIK B YPE3BHIYAUHO NOABHMHOM COCTOSHHH W npoHUKANK, 0o
MEJIKHM TPEIUMHKAM M NDH B3aHUMOAEUCTBHH C OOKOBBIMH nOpodaMu OT-
narajan marsetuT. Takoe A0Ka3aTenbCTBO npHBEAEHO B paboTe Yrioy
(39) o resesnce MarHeTHTOBHIX MECTOPOXIEHUH, rae OH BO3paXaeT Mpo-
THB runoressl Kaanna, xoropeit nosaran, uto mecTopoxaerne Marse-
THTa 00pa3oBanoch BCAEACTBHE BHELPEHUS »[I0YTH MArHeTHTOBON Marmmr“
B KOHTaKTOBYIO 30Hy. Hannuue k0an0QOpMHEX CTPYKTYp B MarHerute
(pur. 22) sactasisieT AymaTh, 4TO OTAEAbHHIE YaCTH 3MaHALMH K KOHLY
CTanAuH CKAaDHUPDOBAHHS CTAHOBHJHCH 60Jee KOHUEHTPHDOBAHHLIMH U, Be-
POSITHO, MEHEEe MOABHXHBIMKH, TaK KaK (OPMUpOBaHHE TAKHX CTPYKTYp
CBOHCTBEHHO MHHEpa/aM, BEINAMAIIHM M3 KONJCHAHEIX PacTBOpoB. Cie-
AyeT TAKXEe OTMETHTb, YTO O0O6pA30BAHHE JAPY3OBHIX TEKCTYP BO3MOXHO
B TOM CIy4ae, KOrna OTI0XKEHHe NPOHCXOAUT MEANEeHHee, YeM PACTBOPEHHE.

Ipu KpHCTaNIM3aUHK MATHETHTA 3MaHALMR OGEIHAOTCA KEAE30M, H
CAeNYOIAM MAHEPA/IOM HAadHHAeT (QOPMHUPOBATLCH TPAHAT, CONEPKALULHH
OKHCBH JKEJI€33a M HHATOXKHOE KOJKYECTBO 3aKHCH, T. €. OH 06pasyerca mpu
Gon¢e Hu3KKX Temnepatypax. B aTo Bpems uayT npoieccH OkHcHele. AHO-
Ma/bHLIA TPAHAT YACTO HAPACTAeT HAa CTEHWAX MYCTOT B MATHETHTE M pas-
yb6oxunsaer pyany (dur. 5). Haxoneu, B TeueHHEe 3TOH CTANMH BEIHOCHJCS
Si0,, KOTOpH#A B KOHIE 3N0XM BbNafaeT B BHAE CBOGOIHOTO KBapua,

1
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IMocne o6pa3oBaHHsi METACOMATHYECKOTO KBApUA HACTYMAeT AJTHTENb-
U NepepniB, KOTOPHH CMEHSETCS HOBHIM NPOSABAEHHEM MaPMATHYECKOMH
1e9TeAbHOCTH HHTPY3HH, BHpa3uBiuelicss B 06pa30BaHHH AaeK AHA6a30B
¥ nopdupoB ¥ MHUHEpaaMsauued nmopoa.

B ary ¢asy nepBnIM MHHEDPANOM BHIAEAAETCS 3MHAOT, KOTOPHIA pac-
npocTpanseTcs 6osee MIMPOKO, YeM MHHEpasbl npexsaymed craguu. Jas
06pa3s0BanUA 3NHAOTA CPEAU NOJEBOIINATOBEIX MOPOX HEOGXOAHM TIDHB-
s#oc H,O, Fe,O, u yactuuao CaO ¢ BmmenaunBanHem Na,O.

Hapsay ¢ o6pasopaguem anuaoTa caeayer npusHOC Si0,, 0HOBPEMEHHO
C KOTOpHIM (QopMmHpyeTcs poroBas o6manka. [, HakoHeu, MPUBHOCHTCH
Ca0, ¢ KOTOPHM CBf3aHO OT/IOXeHHEe KaablUTA. 2Keneso 3xech BCTpe-
143eTCH TOJABKO B BH/AE OKHCH HJHU B CEPHHCTHX COCIHHEHHAX, U BXOJHT
B COCTaB reMaTATd, ITHPHTA, aDCEHONHPHUTE, Xa/JAbKONHPHTA, MApKasHTa.
CuauKkaTel, 06pa3oBaHHBHE B 3Ty CTAAWI0, CONEPXKAT NPEUMYILECTBEHHO
OKHCh KeJe3a, T.€. HAYT Npolecchl OKHMCHBIE, Kak HCKJIIOYeHHe B 3Ty
CTa/IMI0 NMPOUCXONMT PACTBOPEHHE H NEPEOTNOXEHHE MarHeTura.

[Mocae nAWTEABHOrO, NepepbiBa HACTYNAeT CTalus CynepyeHuas, BO

BPEMS KOTOPOH HAYT 0POLECCH OKHCAEGHUA M BhINesauuBaHHs. CyabbHIBL -

(FeS,, CuFeS, u 1ap.) pa3naraioTcs, a OCBOOOXICHHOE H3 HUX XKe.Je30
MUTpHpYeT B BHAE paCTBOPOB M OTJaraetrcs B (OpMe JHMOHHTA B Tpe-
IIMHKAX H [OPaxX NOPOX, [0 KOTOPHM OHO MPOHHKAET. E

3. Mepenoc wenesa.

[lo mawueM Knapka u Bamuartoua (36) cpeanuil cocraB Mar-
MaTHYECKMX [OPOHA AOCTYNHBIX 4YacTeH JHTOCHEPH CONEPKHUT OKHUCH XKe-
ae3a (Fe,0;5)—3,08% u sakucu (FeO)—3,80%. B nepecuere ué MeTaNNK e-
CKOEe EesAe30, COoAepikaHue mnocaenHero pasHo 5,08%. 3mayutenbHoe CO-
JepXKAHHE Keae3a MMEeTCs H B OCALOYHHX MOpPONaxX, KPOME KH3BECTHSAKOB,
B KOTOPBHIX OHO HAaXOLUTCS B HHUTGKHBIX KoaHdecTsax. Msyyenme Bmema-
OWHX 10poa Hp6HHCKOro MecTOpOXIEHHS MOKAa3alko, 4TO KeNes0 B HHX
BCTPEYaeTCA B BHAE OUEHb MENKHX 3€PeH MarHetdra (U3 psaa nopox OHIIH
MPHTOTOBJEHB! 0JHPOBaHEBE WAKQH), 4 TAKKE BXOLUT B COCTAB TEMHO-
IBETHLEIX KOMIIOHEHTOB mopoid. [locie nepexkpucTaniu3alMH OOPOXN XKe-
Ae30 B HuX Takxke HaGaiomaercs B He60AbIOM KOJuYecTBe, Gyayud B
BUJEe MEJKOH CHIMM PACMOJOXKEHO CpPelM 3epeH KBapua. bes xumuueckux
AHAZIH30B TPYAHO PEIIHTh BONPOC O KOJHYECTBEHHOM H3MEHEHHH COxep-
JKAHHs XeJe3a, HO Ha OCHOBaHHWH MHKDPOCKOMHYECKHUX HAGAIOAEHHH MOXHO
€Ka3aTb, YTO OHO OCTAJOCH MOYTH B TeX JKE KOJHYECTBaX MU Jax¥e He-
CKONbkO GoJbine. TakuM 06pasoM HET OCHOBAHHH YTBEPXKAATb, UTO 3Ma-
HallMd 3aXBaThIBAIOT OO/bLIOE KOJHMYECTBO MKEJNe3a W3 BEPXHHX 4YacTel
JAaHHOTO yuacTka 3eMHO# kopH. [lpaBia, TeMHOIBETHbHE KOMNOHEHTH
OKOJI0O MarHeTHTa Koe-rle fBJAATCA 6oJjee CBETN0 OKPAIEeHHhMH M, BH-
AKHMO, COAEpPXKAT Kesieda MEHblIe, YeM BAAJH OT Hero. 31eCh NPUXOAMTCHA
NpuHATb BO BHHMaHHe, YTO 3TH CHJMKATH (OPMHDPOBAJNCL HJAH BlIEpel

Mar"HeTuTa nOA JeACTBHEM Tex XKe sMaHAUUHd uAM Jaxe OTHOBPEMEHHO C -

¢ HuM. [losToMy 006 H3BJAEUEHHH M3 HHX 2Ke/J€33 3MAHANHMAMH FOBOPHUTH
HE NPHXOLHUTCH.

Htak, ans (QOPMHPOBAHHA PYAHBIX TeA MECTOPOXKACHHA HE0O0X0AMMO
AONYCTHTE BBIHOC KeJe3a M3 Marmel N0CPeACTBOM aMmanauuid. B cocrase
nocaeAHMX HaubGojsee pacCNpOCTPAHEHHBIMH SAeMeHTaMy OHNK, MOBHIM-
momMy, F u OH, ¢ xoTophiMH H NEPEHOCHJOCH XeAe30 B BHIE JETYy-
YUX COEHNHHEHHUH. :

Ha npucytcTBHe B 3MaHaunuax QTOpa ykaswisaeT o6pa3oBanue B Ckap-
Hax ¥ PYMHBIX TeJax anaTHTa, B COCTAB KOTOPOTO OH BXOJRHT B He6GOJb-
mom koauvectse. Kpome TOro, mosaHeiimue amaHauud Hecau Goablioe
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KOAUYECTBO (pTOpA, B pe3yibraTe yero Mu uMeeM 06pas0BaHHe MECTO-
poxnenua ¢noopura (CaF,) Ha rope CsuHUOBOA. DTO MeCTOPOKALHHE
no xaHHeM OHOCOBCKO# (37), HECOMHEHHO, CBA3AHO C MO3IHEHMIEH
9MAHAHOHHOH AEATENLHOCTBIO TOH € CHEHHTOBOH HHTPY3UH, SMAHAUHK
KOTOPOH Aans MKene3opyAsHe MarHeTuroBuie Teiaa. Hapsgy c kenesom
‘OMaHAUHH HECAH KDEMHE3eM, MAaTHHA H ADyTrHe 3JeMeHTH, H, BO3MOXKHO,
4TO YacCTh KeJae3a HePeHOCH/]AaCh B BHJIE KPEMHHUCTHIX COeRHHEHHIH. ¥

B nepBme cTagMH SMAHALMOHHBIX HCTEYEHHH CYIECTBOBA/IA BOCCTAHO-
BUTeNbHAs OOCTAHOBKA, U XKeJe30 B BHAE 3aKHCH BXOLHJIO B COCTAB 6e3-
BOJHBIX A/MIOMOCH/IMKATOB, B YaCTHOCTH, MHPOKCEHa M rpaHata. C UOHH-
JKEHHEM TEMIEPATYDH Nepexo] BOCCTAHOBUTEAbHOH OGCTAHOBKH B OKHC-
JAATE/bHYI0 MOXET GHTh Bri3BaH npespamendem OH B Boay, ¢ ormenne-
HueM Kucaopona no peakuun 40H = 2H,0 1 Q,. OcBoGonusiuniics Kuc-
JIOPOA, ABNAETCH CHABHHEIM OKHCJAHMTENEM, W BHIHOC XKeJe3a B 3Ty CTaLHIO
npoucxonur, BepostHo, B ¢opme FeCl; (FeF;). [Tocaeanne npu peaxuun
< Boao# jaiot Fe,0; Hantdume KOTOPOH B 3MaHAUHAX 00yCJIOBAHBAET BHI-
najesue xenesa B Qopme marserura. K koHUy GopMHPOBAHHA MAarHeTHTa
HaydHaeT O0Pa3OBHIBATHLCHA IPAHAT, COJNEPKAILHA MPEAMYMECTBEHRO OKHCh
HEMe3a, YTO OTYACTH YKA3LIBAET HA OKHCAHTENbHYIO OGCTAHOBKY MpO-
uecca,

Hs pasbopa amaHauMOHHOrO NpOUECCA BHAHO, YTO OOJBIIAA YaCThb Mar-
HETHTa OTJOXHIACL NPH CPABHHTENLHO BHICOKOH TeMmepatype, KOTOpasd,
BHAMMO, Oblla HECKOJbKO BHINE KDPUTHYECKOH TeMAepaTtyphl BOLH, H6O
‘06pa3oBaHHe MAarHEeTHTA WAST OJHOBPEMEHHO C BHINAJEHHEM GE3BOLHBIX
ANOMOCHIMKATOB (rpanar, nupoxkcen). KoHeuso, wmardetrut ¢Qopmupo-
BaJcA ¥ npH 6o/iee HU3KAX TEMIepaTypax, KOrja 4acCTHYHO 06Pa30BANHCD
MHHEDaJH, CoAepKalue BOLY. -

[Ipu nanbHefimeM RNOHMKEHMH TEMIEPATypH, BO BPEMS OKHCJIHTENb-
HOM 06CTaHOBKH, 3aKHCh XKeJe3a yke He 06pasyercs (KOHEYHO, H3MEHAETCS
H COCTaE 35MaHallHil), M IKEJe30 BLINAJAAET B BHJAE I'€MATHTA, BXOJHT B
cocTaB cepHuctoix coeauuenunii (FeS,, CuFeS; u ap.), una comepxurcs
8 3TULOTE, XJODHTE, AKTHHOJHTE H Jp. MUHepaiax. [IpaBja, Bo BpeMs
NpUBHOCA KaabUUTa (?) DPOHCXOIMT KOPPO3HMS MATHETHTA H OTJOKEHHE
€ro B HOBGLIX Y4YacTKaxX (HapacTAHHE HA NHPHTE U T. A.), HO 31€Cb MPOHC-
XOAUT TOMbKO MECTHad NeperpynnupoBKa xeJesa.

4. ®opmud ¥ pasmepsl PYAHRIX TeN.

Bhie yxe ynommHanoce, 4TO pysHble Téna VpOGHHCKOTO MeCTOPONK-
JEHHS HMEIOT JIWH3006pAa3HYI0, IIMTOOGPABHYIO W WUTOKOOGPA3HYIO dbopmy.
Takas ¢opMa ux 06yc/0B/I€Ha, MOBHAMMOMY, CTPYKTYPOH BMELIAjOLLHX
nopox. Hanpumep, OTKJIOHEHHE B IPOCTHPAHHH OTAEAbHEIX PYAHHX TeJ
Ha rope 2Kexesnoil (BMecTo mepranonansroro 2 —3 aunss umewt C3 npo-
CTHP2HHE) MOXHO OOBACHHTH CTPYKTYPOH BMEMAOWHX MOPOA. B KOH-
TaKTe C H3BECTHKAMM Ha rope DbesnMaHHON pyasoe Teno HMeer
TaKke WTOKOOOpasuyw (opmy. [To pasmepam oHH OueHb Da3noobpasgn,
H OKCHTYDeHHble I[JIOWaAd OTIEeJbHHX T&jI KoJAebaloTcd oT 65 1o
8660 kB. #. HanGosee xpynHhe pynsbe Tena pacnooKeHH Ha ropax
Kenesnoit u I'panatosoil. Ha rope 2XKenesHoii ohn xoae6aworcs ot 1470
20 5475 ¥B. M, a Ha rope [paHaTOBOA vueThpe GOJABIIMX pYAHWX Tena
HUMEIT naomanb, pasHylo Okono 19000 w2 Boaee meakue (B cpennem
okono 450 m?) Tesa BCKPHTH Ha ropax Be3nmsumo# u Pyauoit. Otaeasuo
crout ropa CeuHIOBAsA, TaK KaK 34eCb PYAHBE TeJ4d PasGUTH MHOrOYHC-
JIEHHBIMHM JalikamMd AHa6aza W nopdupos. KcraT, AafiKu KHABHHX nopop
pacnpocTpaseHH Ha BCeX ropax (kpome ropsl I'paHatoBoi#t) u pas6usaior
' PyAHHIE TeNd HAa OTAENbHbIE YYaCTKH, 4TO OyAeT 3aTPyAHATh SKCHJ0aTa-

v
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unio mecropoxaenns. Hanpumep, A. Me cst HiH 0 B (13) OpHROAUT MOACUET
NJOmMAaAH pPYASHX Ten W numer, 9To oluwas NJAOLaAR BCeX Tea DABHA
okoao 54750 kB, M, w3 KoTOpHXx 914 KB. M NPUXOAUTCA HA PyIH NOL
CKapHaMH, DAOWANR AA€K, CEKYUIHX DyIBHE Tesla, paBHa 420 KB. . Ta-
KHM 06pa3soM BHAHO, 4TO MJOUAAb JHaeK COCTABAAET NOBOJNBLHO 6OALIIOH
ppoueHT u Gyiaer, HECOMHEHHO, BPEAHO OTpaXaThbCs Ha 3KCNAOATALMH.

Beuay TOro, uto Ha ropax besniMAHHOA M PynHOH BCKPHITH TOJNBKO
MeJIKHE TeAd, STH TOPHl CaMOCTOSATENbHQrO 3HAUCHHA NpH 3KCNI0ATalu W
HMEeTb He OyayT. :

V1. O0uue BLIBOABI.

B mactosumieii paboTe H3JOKEHEl Pe3yJabTaTH MNOJEBHIX HaGmioAeHH,
ONTHUECKUX HCCAELOBAaHHMH M JaMTepaTypHule cBelcHus 006 MpOHHCKOM xe-
ne30pynHoM MecTOopoxaesuu. OCHOBHEHIE BEIBOAEL 3TOA PaGOTH MONHO
NPEeNCTaBHTh B CAELYIOLIMX NOJ0XKEHHAX. _

1. MecTopoxnenge pacnoaoxeno B Kyparunckom paiione 3ananuo-Cu-
GupCKOTO Kpas, 61u3 nepeseHb Boabmas u Maaas HMp6a, k CB or r. Mu-
HYCHHCKA Ha pacCTosHHH okoso 100 xi, C KOTOPbIM OHO COEINHMHEHO XO-
poineit aBTomoGuasHo#l noporoii. Ha pyzax MpOHHCKOrO MeCTOpOXICHUS
6ua noctpoes B 1734 roay nepsnift B Cu6upH xeae3onenaTesbHbA 3a-
BoL. MecTopoxende paspenbiBajioch caabo, u ao 1930 roma OnaM H3-
BeCTHH pylHbE Tesa Ha ropax 2Kesaesnoit, CBuBLOBOH, PynaHo#t u crapue
pa6orsl Ha rope bestmanrnod— , Crapas Hp6a“se

JletanbHoe H3yueHue MecTopoxienus Hauajsoch B 1930 r., a B 1932
rony pa6oTh OnAH 3aKOHCEPBHPOBAHE U He BO3OGHOBAAIHCHE 20 hoc-
JEIHEro BPEMEHH, XOTA MECTOpPOXJAeHHE OCTajJ0Ch HEiO0Pa3BCAAHHBIM.
B 1930 roay meTaibHOH reoJOrHYecKof W MarHUTOMETPHYECKOH ChEeMKOH
YCTaHOBJERO Hanuuue pyasl ma rope Ipasatosoit (,Hosas Mp6a“). Jans-
Hefine 'pasBeiKd MOKasand, 4To ropa ['panatoBas U3 BCEro MeCTOpPOK-
Jenns o6aazaerT HanboJee KPYNHHIMH 34MacaMH >KEJNE3HBIX PYA. '

K MomeuTy HCCAefOBaHHA MECTOpOXAEHKE GblJO pa3BellaHO NOBEPX-
HOCTHEIMH paboramp, Ha rope 2Kenessofi NPOOGYPEHO TPH KOJNOHKOBBHIX
CKBaXHHB (KpOME TOro, JBe CKBaXXUHH Obl/i¥ 33710XKEHbl H He 3aKOHYEHH
Gypenuem), ¥ Ha rope I'paHaToOBOH NpO#/ieHa WTONbHA IAKHOW 49 M.

2. Pyannie Tena MeCTOPOXIEHHS 3aleraloT B KeMOPDHACKHX H3BECTHA-
KAaX, KECABX W CpelHell OCHOBHOCTH 30 (y3HBHBIX NMOPOAA3X, a TAKKE B Ne-
pu(epHYECKHX YACTAX KBapleBOro MOHUOHHTA H pAacnoNOXeHel BAOJIB
€ro KOHTaKTa. OHH BHTAHYTEH CPaBHHTEABHO Y3KOH TOJA0CO# B MEpPHIHO-
HaJbHOM HAIIPAaBAEHHH MO JIEBOMY CKAOHY aoauHbl pexd boabpmas Kp6a
M BCTpeuaroTca Ha ropax (¢ ceeepa Ha or) DBesnMandoil, 2Keaes-
Hofi, CeuuuloBo#, Pynno#i u TI'panatoBod, o6umum NPOTAXKEHUEM OKOJIO
6 xu. )

3. Mecrtopoxaesue KeJe3HbXx, pyd cPopMHPOBajsoCh B pe3yabTare
3MAHALHOHHOM JE€STE/AbHOCTH HHTPY3MH KBAapIEBHX CHEHHTOB. DTa UHTPY3HsH
B pailone MpOs HMeeT WHpPOKOe pacnpocTpanenue. HenocrosHcTro
MUHEpaJOTHYeCKOr0 COCTaBa B KpPaeBhIX 30HAX, yskas Moaoca OpOrOBH-
KOBaBMA W CKADHUPOBAHHS BOKPYT HHTPY3WH AAiOT BO3MOXHOCTH OTHECTH
'ee K rumabuccanbuol danum. -

4, DMaHAUMOHHAA NeATENbHOCTh WHTPY3HH KBapUEBHX CHEHHTOB MO-
KeT OHIThb pa3fe/eHa Ha TPH CTajHMH: a) CTAAHI0 OPOTOBHKOBAHUSA (KOH-
TAKTHHE MeTamMopduam), 6) crajuilo CKapHHUPOBAEHA H B)~ETajuio o6pa-
3oBanpng maexk M cyabduaos..Craansi OpOroBHKOBAHHA COOTBETCTBYET he-
pHOLY BHELPEHHS WHTPY3UH M NepBoi ¢ase ee octmBaHud. B aTo Bpems
NPOMCXONUT NPOrpeB H NMEPEKPHCTaNAN3annsd OGOKOBHIX MOPOA ¢ nepe-
rpyNnUpOBKON MaTepuana BHYTPH HX. [locie nepepwisa, ‘130 BpeMs KOTO-

. .
L]
.
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poro mso HAKOMJIEHHE 3MAHAUUN B UHTLY3MH, HaCTYNHA3 CTAaAuA CKap-
HupoBanHs. [locneanss conposoxaanack o6pasogaHUeM MHPOKCEHa, rpa-
HaTa, MarHeTUTa, anaTHTa W APYrUX MHHEPANoB, 171 GOPMHPOBAHHS KO-
TOPHIX, HECOMHEHHO, MaTepHaJ BHIHOCHJCH 3MAaHAIHAMH H3 MarMbl.

Cragusd CKapHHpOBAHHs CMEHWJIACH ANHTEAbHLIM TIEPEDHBOM, [0CHE
KOTOporo w0 ¢opMHpoBaHHE AaeK Avaba3oB H nopdupos. Cpean HHX
Anabasu 06pas’oBadHCh B MEPBYIO OYepenb, a NOPPUCH ABAAIOTCH GoJee
MO3AHHMH. [laliku CeKyT pyAHBIe TeAa, CKapHB M NepHEepHUYEcKHe BacTH
KBapuesoro MouuoHuta. [lo BpemenH ¢ dopmupoBanueM naex cBs3aHO-
o6pasoBaHue CyAbPuAOB (MUPHT, XAABKOUHPHT, apPCEHOMUPHT, IHHKOBAs
06MaHK3 M Ip.), OKBapueBdHHe, 06Pa30OBaHUE KafbLUTA ¥ YACTHYHO BMH-
IOTa U XJIOPHTA.

[NopsAaok o6pasvsanns muHEpaOB BHAEH M3 CAEAYIOMEH CXEMHL.
’—::;T_ ST

SHaoreHosLe aponeccehl.

. CynepfeH-

O6pasopanne | Hele npo-

aeK H Cyib- i ueccsl
tunoB :

Muuepann ‘| Oporosuko- ‘ ‘ICKapHupoaa-
BaHne ‘ Hue

*

_ J

Anmatur. . ., .
Mupokcesn.
I'panat .
Marnrerur .
Apcenonnpur .
duujor .

Keapn . . . . .
Poroeas o6maHka
Femartur

Mupur . .
XanbKOMHPHT .
Mapkasnr.
Coanepnr.
Kansunt
Koeenanu . .
Jlumonur .
Xaopwur.

-

Heperpymnis-
mepeps B

HenpoaomuuTentbHulil nepepus, wieT

B craamio oporosukopaHus (KOHTaK-
HAKOM/IEHHEe IMaHAUMH.

TOBBT MeTaMOpdH3M) MPOUCXOAUT NEpe-

KPHCTaAAn3anHus nopog, ¢
[
OavntedbHHYE Nepepus

pOBKOH BewlecTsa BHYTPH HX.

davrtenpsw#

5. lNopsinox 06pasoBaHuss MUHEPATOB (CM. CXEMY) ZaeT BO3MOMKHOCTD
yCTaHOBMTb, YTO COCTaB 3MaHaUUil M3MEHAACA BO BpeMend. B nepsne,
BRICOKOTEMNEPATYPHBIE, CTalH¥ 0Q6pasyioTCs NHDOKCEH, TPAaHAT U APyrue
Ge3BoAHBIE aJMIOMOCHIHKATH. JAf (POPMHPOBAHHS MX OMAHALAH HECTH
u3 Marmet FeO, MgO, CaO, Si0O,, Al,O; (3 noseBoWNATOBHIX MNO-
ponax wuacre AlO; u SiO, ‘Gepercs u3 3amemensmx nopox). 3aTem ama-
HalliH CTa/TH, MOBHAHMOMY, 6OTaue XENE30M, W NPH NOHHNKEHHU Temmepa-
TYPH B COOTBETCTBYOLIEH (DU3UKO-XHMHHECKOA 06CTaHOBKE U3 HUX 06pa3o--
Ba/CAd MarHeTHT. KyKOHuy obpasoBaHua MarseTdTa NOWAH NPOUECCH OKH-
CAUTeArHBIe, H 06PAa30Ba/NuCh AKTHHOAMT, MUIAOT, XJAOPHT H APYrHe MHHe-
pajiel, B KOTOPHIX CONACPKHTCA BONA, & KeNe30 (KPOME aKTHHOJAHTA) BXOAMT
NPEeUMYIIECTBCHHOB BHAE OKHCH, Hakonen, Temneparypa crana Hu3KOM, ¥ xe-
7€30 Re MOr10 00pa3oBHBATL OKMCJIOB, a OTJAra/loCh B (popme cyabdHHAOB.

6. 2Kenead BLIHOCHJIOCH M3 MarMbi, BEPOATHO, B BHIE (PTOPUCTHIX COe-
annesnd. Ha Goabmoe copepxanne ¢pTopa B 3MaHauMsx yKasbIBalOT ana-
THT, Pa3BHTHIA B CKapHAaX U YaCTHYHO pPyAax, H MECTOPOXKAeHHe (Q.opHuTa
(ropa CBHHNOBasi), KOTOPOE ABJAETCH NPOAYKTOM SMAHALKOHHON AEATENb-
HOCTH TOH XK€ HHTPY3HH. B03MOXHO, uTO 4acThb eJesa mepeHOCHJIaCH W
B KPEMHHUCTEIX COe\MHEeHHUsIX, B BEIHOCE Ke1é3a, HECOMHEHHO, 60ABIIYIO POJIb.
urpasa OH.
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7. ‘He3aBUCHMO OT COCTaBa BMELIANOUHX MOPOJ, BOKPYr PYAHBIX Tel
‘MMEETCH 30Ha CKAPHOB HJM CKADHHPOBAaHHHX NOPOA, 06YyCHOB/EHHAs, Be-
POAATHO, BO3JEHCTBMEM 3MAaHAUWH, OTIOXKMBIIMX MArHeTHT. ['paHuua pya-
‘HBHIX TeJ ¢ 60KOBHMH MOPONAMH Yallleé Be pe3xas, a Hal/aoJaercs nocre-
MeHHOH Nepexol OT KOHUCHTPHPOBAHHBIX 3ajexell MAarHeTUTa K PYIXHHIM
.CKapPHAaM M BMEILAIOLUIMM NOPOJAM.

Mexcay rpanartamu, 3aNeralollUMH B H3BeCTHAKaX, H TAaKOBHMH XKe,
pacrnoNiOKeHHEIMH B H3BEPXKEHHHX MOpPOAaX, WMEITCH HEKOTOPHE OT/IH-
‘yyrenbabie ceoficrea., Hanpumep, rpanaTel, cpOpMHPOBAHHLEIE B H3BECTHA-
K4axX, HMEIOT 3e/JEHOBATYI0O OKPACKY KaK MaKpOCKOMHYECKH, TaK H B IIPO-
xoadmeM cBete nolA MHKpockonoMm. OHH peiAKOo 6bIBAIOT aHOMAaJbHBLIMH,
‘4 ABASIOTCS MNPEHMYIEeCTBEHHO H30TponHuiMH. Ecau rpanate ob6pasosa-
JUCh B M3BEPXKEHHBIX NM@POAaX, TO OHH HMET O6YpYyH0 OKpPacKy ¥4 Makpo-
CKOTIHMYECKH H Noj MHKPOCKonom. Hakoren, B CKapHax, pacHOJOMXEHHBIX
.Cpend M3BePKEHHBIX NOPOJA, PA3BHTH aHOMANBHHIE FPAHATHI—TPOCCYAAP,

8. TekcTypa pyn, ©naBHEEM 06pa3soM, MAacCHBHAA, PeXE NOJA0CYATAA H
apysoBad. [losocuaTele TeKCTypHl pyJA MNOAYHUH/IHCh B pe3yabTare 3aMme-
I[eHHUS NOJAOCYATHX KEe MOPOX, T. €. TEKCTypd fABAdeTcs penuxToBoi. Ipy-
30BblE TEKCTYPH 00pa3yioTcs BCJACACTBHE TOrO, YTO PACTBOPEHHE MATepHaIa
HIeT 6HCcTpee, yeM OTJI0XKeHHe ero. B pysax MacCHBHOHM TEKCTYPH NMOCJ/E BH-
BETPUBAHHA NOABIAETCH NOJOCUATOCTD, B PE3Y/IbTATE YETO OHH HHOr A NPH-
o6peraoT OYpyHAY4HO# HOPMEI TEKCTYDY: 3AECH B NPOMEXYTKAX MEXIY PYyA-
HEIMH TI0J0CAMKM PacCloNaraoTcs XJ0pUT H kBapu. O6pasoBaHUe TaKUX TEK-
CTYP MOJXKHO TaKXe OOBbACHHTH PEJHKTOBOH TEKCTYPOH 3aMellaeMblX MOPOL.

9. Pynn MeCTODOXAEHHA COCTOAT IIPEHMYILECTBEHHO M3 MATHETHTA C
HE3HAYHUTEJbHBIM COZEPXAHHEM TreMaTHTAa H C MAPHMECIMH CyabQUIOB
(oGorauesse pya NpH 3KCNI0ATalHH HEO6XOIMHMO), KOTOpHIE NpPEeACTaB-
Jeubl MHMPHTOM, XaJbKOMHDHTOM, MapKasHToM, cdasepuToM H apceHOMH-
putoM. Cyabduias Nepeyucaessl B yOLBAOUIEM [TOPALKE.

MarseTHT B OTPa:XEHHOM CBEeTe HMeeT cepylo ¢ OGypoBaThHIM OTTEHKOM
-okpacky. [umamedd HCl TtpaBetcs B cpeanem p tedenue 5 cexyHA. OH
HMEET aadoTPHOMOD(HYIO, pexe rpaHobJacTHUECKYIO CTPYKTypy. B ot-
JeJbHEIX Y4YacTKax BCTPedanuce AedOpMalHOHBEIE CTPYKTYPbI, KOTOPhIE
-06pa3oBa/jiuCh, BHAMMO, B pe3yJbTaTe NOJBHXEK M IAaBJEHHS, NPOHCXO-
. IHBIIUX B palioHe MeCTOpPOXKAEHHS.

[eMaTHT HMEET NPEenMyIIeCTBEHHO Cynepressoe npoucxoxaense. On pas-
BHMBAEeTCs B BHAE MEAKHX HrOJl04eK U o6pa3yeT mapTur. Hapsawc HuM BCTpe-
YaeTCcs reMaTHT MMNOresHBIN, KOTOPHH PacnoqoXeH B (pOpMeE OTAEABHEIX VA-
JHHEBHHX 3eP&H K 3aMelaeT MATHETHT AL HAOA0LAeTCH MEX Yy €ro 3epHaMH.

10, MapKka3dT BOKPYr KDYNHBIX 3eped nuputa Habaiogaercsa B BHAE
MeJKOA ChinM, AaBas nop(pupob6iacTHYECKYIO CTPYKTYpY, HAH o6pasyeTr B
HEM TOHKHE npoxuaxku. Flanvuue xuaok MapkasdTa B OUpHUTE, pasbesna-
HHE KM KpaeB 3epeH XaNbKONMPHTA JOKA3HIBAOT, YTO OH BhIAGAH/ICA B 10-
“CNeAHHE CTaAUM 3MAHANMOHHOH NEATENBHOCTH HHTPY3HH. Haxoxaenue
MapKa3dTa B MEPBHYHBIX PYAaX H CTPYKTyPHbI€ B3aHMOOTHOIIEHHS YKa-
3BIBAIOT HA €ro runoressoe oGpasoBaHHe. )

- 11. Ha noBepxXxHOCTH pYyLbl NORBEPIIHCh OKYCACHHIO, B pesyabraTe
KOTOPOrO 110 MArHeTHTY Da3BH/ICS TE€MATHT, 06pas3ysa B HEM MEJKYIO -CETKY.
HrosoukH reMaTHTd pacno/oxesbl N0 KPHCTAAIOrpaduuecKHM HalpabJe-
HMAM MarHeTHta. B HekoTopmix yuactkax (ropw CeuHUOBasg u Pynxuan)
Ha MOBEPXHOCTH MArHETHT 3aMEUIeH [eMATHTOM MOYTH HALENo, HJAH OT
HEro OCTaJHCh TOJABKO peaukTH. QHCAeHHas pylda umeer O6ypoBaTyio OK-
packy. Cyabduael 3iech TaKKe BHUIENOYEHH C O6PA30BAHHEM 33 X CHET
AVMOHKTa M KOe-TIe KOBeMaHHA. B pesyabrarte aToro pylbl ¢ NOBEPXHO-
CTH fBJASIOTCA 60J€e 4YHCTHIMH. :
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Ob6bacHeHue DHUTYD.

$ur. (.yqacmrc Mpgltopa B CKapuax OkKoao pyaHbro tesa. l'opa BeawiMsaHHas, KaH
Ne 34 (3apucoska).’ ‘ )

dur. 2. MabupatenbHoe 3aMelleHHEe NOREBwWX miuaTos (1) KBapUeBOTO MOHIOHNTA rpa-
natom (2). Coxpanunuce o6pniBki nupoxceua (3). lopa CeuHuoBas, kag. 78.«(3apucoska ¢ pH-
COBANLHMIM OKYAAPOM), TPOXOASILHI CBET, ‘ .
- &ur. 3. Hapacrauue anomansHoro (2) rpadara Ha Gypowm (3). [lpomexyiku Meway 3ep-
HaMy BLINOJHeHH KaAbuuTOM (4). BuaeH octatok sepHa nupokcena (1). opa XKeaesuan
npoxofsiuuii ceet, ys. 38. :

&ur. 4, Ckapuyposanue Mpamopa. ['panar gepﬂoe) pasBuBaercs cpead Mpamopa (cser-
JOCEpOe U Cepoe) B BUIE KMIOK H OTAeIbhbIX Jeped. Fopa BesviMannas, npoxoadumuii cBer,
cKpelleH. HuKoAd, yB. 70. PR :

&dur. 5. Jlpysoeas Texkcrypa. Ha creHxdx MarHeTuTa (JepHOe) HAPACTAET AHOMA/bHbIii
rpaHaT (cepoe), UEHTD EBbinoaHeH kBapueMm (6enoe). [opa KenesHas, ngpxo,uaumﬁ ¢ser,

8. 70. .

Y dur. 6. 3epna nHpoKCceHa (CBET/AbIE) KOPPOIUPYIOTCA rpaHaToM (TemHbiii). [Ipoxoasuuii
ceet, yB. 70. ’ - . _ , :

. ®ur. 7. Pacnonoxenye cyabbunos (6erog) B marHeTuTe (cepoe). Cyibduinl MMEKT BHA
BLTAHYThIX 3epen. [opa 'paHaToBas, MWITOALHA, NOAHPOBAHHAS [OBEPXHOCTH WTYda, B HATY-
PaNbHYIO BEJHYHRY. :

&ur. 8. Moascuarnie pyas ropu Xeneauo#. [Noanposanumit mryd. ye.. 1,72

dur. 9. -CnioeHHas NoAOCYaTas MarHeTTOBas pyna (6ypymayumas texérypa). Fopa I'pa-
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dur. 10-6. Towxe, yB. 75.



L]

47

]

Pur. 11. JlehopMupoBaHHLIE 3€pPHA 3OHAPHOFO MAarHETHTA {cepoe) ¢ sareprniud BEYTDH
WX 3epRaMy Marseruta we (Genwme). OTpakeHHmA cser, ys. 75.

Prr. 12. LleHTpanpasie 4actu 3¢peH MarHeTdIa Map rRTH3KWPOBAHL. (peureTra), 10 KPasu
COXPAHMACA MarHeTWT (Cepoe), 4YepHOE Nose—HEPYAHWE MHHepaln, OTpameHHWd CBerT.
yB. 420.
© ®ur. 13. Meako3epHHCTHIH MATHETHT COCTABASET HAAKY CPENH HODMATLHOLO MAaraetura
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®ur. 14. Ha rpanax nupura (Genoe) HapactaeT MAarHETHAT (cepoe). Yeproe none—ne-
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®ur. 15. Noppupobaactsl nupura (Ecilpoe), PACNOIOWEHHLIE Cpend Mapxa3dra (cepeie
MeAKHe 3epHa). 3epHa NHPHTA OKPYKe KBapueM M KaisuutoM (gepxoe). Orpamernniil
cBeT, yB. 105, )

$ur. 16. HKuanku\ mapkasuta (2) B nupute (3), 'HepyiAne wMuHepann (1), orpakeRHuiif
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®ur. 17. Xanpkonapur (uepHoe), pacudAOKEHHWA TO CNANHOCTH aKTHHONHTA {cepoe).
ifIpoxomamufl cser, ys. 30.

‘ ®ur. 18. Konropopmaas ctpykypa aumonuta (4) Boxpyr xasbxonupura (3). Maraerur
(2) 3adlimaer Goabwyio wacTe waupa. Hepyuuvie MaAHepatsl ) (3apucoska). -

Par. 19. Cpenn 3eped Margerdta (feMHOCEpOe) pacronoued ruaporeMarur (cepoe),
xoro2puﬁ 3aXBaTbIBAET BHYTPb H KOPPOAMpYeT 3epH2 nupuria (Seaoe), oTpaweH. cser,
yB. 260. . - -

Pur. 20. Marserur (uepHoe) OTAeAseTcii OT MpaMmopa (cepoe) HOAOCKOH rpanara u
kBapua (remuocepoe). [Ipoxoasmuit ceer, ys. 70,

®ar. 21. PeniikroBeie 3epHa NAarMokAasa CPEAH OpPOTOBHKOBAHHOM spdyaredolk ao-

Spoas. [Ipoxonswuiét cser, ys. 30.
Dur. 22. Koanopopunas crpytypa Marserara. OTpameHHBH CBer, ys. 160.
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