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CAMOPOJHAS MEJIb, 30JI0TO U MEJIHBIE ITPOMBICJIBI B KAPEJIMA

B crartbe paccMarpuBacTCA UCTOPUA 06Hapy>1<eHH5{ )i pa3pa60T1<H MCCTOpO)KZ[eHI/Iﬁ MCIY U 30JI0Ta Ha TCPPUTOPUHA Ka-
penunu. HaCTC}I OIMMCAaHUEC MCIHBIX PYyA U MPUBOAUTCA COCTAB CaMOpOZ[HOﬁ MeIu U 30JI0Ta.
KiroueBble crioBa: caMOpPOIHBIE ME/Ib U 30J10TO, CYJIL(GHIBI MeIH, MeIHbIE TpoMbIcibl Kapenuu, [leTpoBckue 3aBoibl

ApXeoJorruueckne HaxOIKH MeIu Ha KapellbCKOU
3emJie CBHUIETENBCTBYIOT, YTO €€ J0OBIYa Hadarach
emte Bo Il Beke mo H. 3. B Kapenuu Haubonee us-
BECTHBIM 00BEKTOM, T/Ie OBLTH 0OHApPYKCHEI TIEPBHIC
MPOSIBJICHUST MEJH, CIICAbl IPEBHUX Pa3pabOTOK U
MPOCTEHIINEe MENHBIE W3NS, SBISETCI MECTO
IMerpema B 3aonexse [1], [6]. Menp moObiBasM
MPOCTBIM CIOCOOOM — HEOOJBLINE CAMOPOAKH BbI-
OWBaNM W3 MOPOABI. 3aTeM WX OTOWBAd W W3 HUX
W3TOTABJIMBAIM MPOCTCUIINE OpPYAUs Tpylda — HO-
JKUKH, CKpeOKH, a TakXKe KpIOUKH, YKpaileHWUs,
konbita. C XVII Beka mHauanmack pa3paboTka Cyib-
(bUOHBIX METHBIX Py/. BhImaBky Menu nMpou3BOAN-
JI1 Ha TIEPBBIX 3aBOJAaX, KOTOPHIE HAYaIU JCHCTBO-
BaTh MPHUONM3UTEIHHO B TO Xe BpeMs. M3nmenus u
WKOHBI, U3TOTOBJIEHHBIE M3 MECTHOW MenW, WHOTHIA
HaXOJsIT Ha PACcKOIKaX CTapbIX MOHACTBIPEH, moce-
JIEHUU U 3aBOJIOB.

CAMOPO/HAS MEJIb

Haxonku Hanbosee KpyImHBIX CaMOPOIKOB OBLTH
cienaHsl B OCHOBHOM BOmu3u . Konpomoru B 3a-
OHEXbE Ha TPOSBICHHH beperoBoM mpu ropHo-
TeOJIOTHYECKUX PabdoTax M YacTHBIMH JIMIIAMH.
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3neck OHEXCKas CTPYKTypa CIOKEHa IperMYyIie-
CTBEHHO OCHOBHBIMH BYJIKaHHYECKHMH M OCAJ0U-
HBIMH TaJICONPOTEPO30UCKUMH  OTIOKECHUSIMA —
TOJIIIAMH JIFOJUKOBHICKOTO Haaropusonta (mo pe-
TMOHAJIBHOM CcTparurpadMuecKkoil IIKaiie), MMEro-
mmMe Bo3pact ~1,97 mupa ner m mpopBaHHBIMA
cruiaMu rabopo-auada3oB. CaMOponKy Meu ObLTH
MPUYpPOYEHBI MPEUMYIIECTBEHHO K MeTabazajibTam
i 1ab0po. Ha nposeinennn beperoBom aeHIpUTO-
BUIHBIC CPACTaHUsl M ObUIM OOHAPY)KEHBI B IBYX
30HaX OpPEKYNPOBAHHBIX U M3MEHEHHBIX OCHOBHBIX
nopoa (BOCTOYHOW M 3amamHoil) UIHHOW OKOJIO
100 m u mommuocteo ot 0,1-0,5 no 2,5 M, umero-
mux nagenure nox yrmiom 65-70 °C. B BocTouHOIM
30HE JKWJIbHBIE MHHEPAIbl MPEACTaBICHBI CEPHIM
CIIMBHBIM KBapIleM, SMHJO0TOM, B 3aJb0aHAax KU
BCTPEUYAIOTCS TaKXKE aKTHHOJUT, XJOPUT M TypMa-
nuH. PynHeie MuHEpansl B U3MEHEHHBIX MeTada3u-
Tax coctaBiAioT 1 %: 3TO MUPHUT, XaJIBKONMHPHT,
MarHeTuT, reMatuT. KpoMme TOro, u3 mpoTONOYHOMH
poObI BecoM 40 kT, 0TOOpaHHOM W3 ITOH K€ 30HHI,
ObUIH BBIJICJICHBI 22 30JI0TUHBI M UX CPOCTKU pa3-
mepom 0,1-0,3 mm (mpu cpemHem comepxanuu Au
0,1-0,2 r/1, mo mamuem Kapl'D). CamopomHast Meb
B DTOHM 30HE BCTPEUACTCS PENKO B CEKYIIUX HAIIO-
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JKCHHBIX TMPOXKWIKAX KBapua 2-d TeHepaluy,
UMeEMMUX MomHocTh 1-12 cMm. 3ananHas 30HA, B
OTJIMYME OT BOCTOYHOM, MPEJCTABISACT JUH3YIO-
IIYIOCS TOJIOCY OPEKYNPOBAHHBIX METa0da3albTOB,
CIICMCHTHUPOBAaHHBIX KBapIlleM, JIHJIOTOM, XJIOPH-
TOM, KapOOHATOM, HHOT/A C aayJIIpOM B OapuTOM, U
COZIEP’KUT CaMOPOJIHYIO Menb. [1o3HNEe MyCTOTHI B
HU3MEHEHHBIX 0a3MTaX, Kak OTMEUAIOT UCCIe0BaTe-
Jiv, OBIBAIOT Ja)Ke BBITIOJHECHBI IIOYKAMH IICOJIMTOB H
kapOonaroB. CaMoponHasi MeIb B 3amajgHON 30HE
Mpe/ICTaBlICHA OYeHb IUPOKO: OHA 00pa3yeT NeHII-
pUTHI, CpacTaHWsl, HAIOMUHAIOIIAE KOPKH W IUIAK.
Bec camoponkos mocturan 0,5-10 kr. Kpome menn
B JKHJIaX BCTPEUAIOTCS XaJIbKO3UH, TEMATHUT, KYIIPHT,
YTO MOJUEPKHUBACT 0Opa30BaHUE MEIW B OKHCIICH-
HBIX yCIIOBHUSIX.

YHUKaIbHBIE CaMOPOIKH, HalIeHHBIE B 3aoHe-
*be, BecoM Ooree 100 kr u mmmHOM 10 1 M XpaHsaTcs
B Pa3HBIX My3esiX, B ToM uucie B [leTpo3aBoncke: B
Mysee UHctutyTa reomoruu (puc. 1) u apxeonoruu
KapHI] PAH u KapenbckoM KpaeBequeckoM My3ee.
BerBucroe cTpocHUE 3TUX YHUKAIBHBIX TPUPOTHBIX
00pa3oBaHUil HATIOMUHAET PACTCHHUS WM KOPAJLIbI,
[M03TOMY MX Ha3bIBAIOT JCHJpUTaMU. B HUX WHOrIa
COXPAHSIFOTCSl OCTABINUECS PEIUKTHI OOJIOMKOB TMO-
PO, CHIIMKAThl ¥ KBapil. JICHIPUTHI ¢ TOBEPXHOCTH
OBIBAIOT OKHUCJICHBI, TIOKPHITHl KOPUYHEBO-OYypBHIM U
3eJIeHbIM TIOPOIIKOBBIM HanietoM. CocTaB camMopos-
KOB H3y4Yajcs C WCIOJb30BAHUEM MHKPO30HIOBOTO
aHajM3aropa. YCTaHOBJICHO, YTO ME/Ib BCEX HCCIIEIO-
BaHHBIX KpPYIHBIX OOpa3l0B HMMEET MPAKTUUYCCKU
yucThI coctaB (puc. 2). B MOBEpXHOCTHOM cloe
obnapyxensl Kynput (CuO), xmopuza (CuCl,) u xap-
6oHar Memu (Maaxur), 06pasyroIIne TOHKYIO KaiiMy
wi HayeT. OJJHOBPEMEHHO C UCCIICIOBAHUSIMHU MY-
3eUMHBIX AKCIIOHATOB CAMOPOIHON MEIH, B KOTOPBIX
MPUHUMAIT YYacTHE CTYACHT Kadeapbl TeoJOoTHH U
reousuku [erpl'Y A. Buxxko, ObuUM H3y4eHBI 00-
pasubl ¢ MecropokaeHus beperoBoe (o6p. bep-1,
bep-2), rie Meap HaXOMUIACh B CPACTAHUM C JIPYTH-
M MuHepanamu (puc. 2). IlomoOHble HaxomKu H
ceiiyac MOXKHO c/ieNaTh B 3a0pOIICHHBIX VIIM pa3pa-
OaTbIBacMBIX Kapbepax rabopo-amadazos B Konmo-
MOYKCKOM paiioHe. B uccremoBaHHBIX 00pasiax Melb
NpeJICTaBIeHa IIPOBOJIOYKAMI» U JICHIPUTAMH Pa3-
MepoM oT 2-5 MM 710 2 cM. OHa 0OpasyeT cpacTaHus
C KBapIleM, PEKe C KaJbIUTOM B CHIIBHO SIHJIOTH3H-
poBaHHBIX MeTabazansrax. M3ydenune oOpasna noka-
3aJ0, YTO 3/eCh MEMb TAKXKE HMEET MPAKTUYCCKU
yrcThiii coctaB u Ha 96-100 % cocrout u3 Cu. Ha
€e MOBEPXHOCTH TaKke ycraHoBineHsl okeua (CuO) u
xmopun Meau (CuCl,). HepymHslii mapareHe3nc st
MPEJCTABICH KBapIleM, 3IUAO0TOM, PO3ETKAMH TEM-
HO-3€JIEHOTO XJIOpUTa. XJIopuT comepxur: SiO, —
30,3-31,16 %, Al,0; — 17,67-21,44 %, FeO — 37,57-
41,85 %, MgO - 8,77-9,46 %, MnO — no 0,53 %
(cpennsist pacuetHast Tos, = 260 °C). DTOT BBICOKO-
JKEJIC3UCTBIH XJIOPUT YaCTO COACPIKUT BPOCTKU TOH-
KHX YelIyeK TeMAaTHTa, TOSBISIFONIMECS B yd4acTKax
€ro 3aMeIeHHs TOHKHUMH TUTACTUHKAMH CITFOJIBL.
B xBaprieBbIx THe37ax OOHAPYKEHbI CTUHUYHBIC
3epHa cepedpa u penkux Ce-La-muHepaios.

Puc. 1. Camopoaku Meau IEHAPUTOBOTO CTPOCHNUS, HalICHHBIC B
Kapemmu: a — pasmep 7 cM; 6 — neTais AEHIPUTOBOTO CTPOCHHS;
B — JUIMHA OKOJIO 1 M

a 0

Puc. 2. Camoposast Meap U €€ IPUPOIHbIC aCCOLHALMH (MECTO-
poxknenne beperosoe, Kapenus): a — menp (6enast), kBapir (dep-
Hblit) B annummde (bep-1); 6 — XJI0pUT pagraibHO-TYIHCThIN
(cBeto-cepsiit) B kBaplie (YepHbIiA)
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Takum 00pa3oM, yCTaHOBJICHO, YTO KPYIIHBIC ca-
MOPOIKH (IEHAPUTHI W KIIPOBOJIOYKHY») MEIW TPHU-
yPOUEHBI K 30HaM HH3KOTEMIIEPATyPHOTO JKUIBHOTO
TUIPOTEPMAIBHOTO H3MEHEHHs, HPEACTaBICHHOTO
SMUIOTOM, KaJILIUTOM, XJIOPUTOM, KBapiem. Camo-
POAKM MEIU SIBISIFOTCS YHUKAIBbHBIM KOJUICKIIHOH-
HBIM MUHEPAJIOTMYECKHM MaTepHAJIOM.

CYJIb®UJIHBIE MEJHBIE PY bl

B Cpennne Beka Menp yXe yMelu BBIILIABIATH
u3 cynb(QUIHBIX Py, COACPKALIMX XAIbKOIUPUT,
OOpHHT, XaJIbKO3WH, B MPOCTEUIIHX TeYaX, [I0ITOMY
paboThl KapelbCKUX PYIO3HATIIEB OBLIM HaIpaBlie-
Hbl Ha ux noucku. B XVII Beke B 3aoHexbe B paii-
one moc. TomBys TonByiCKoW BOJIOCTH OBLIH OT-
KPBITHI CYIb(QUIHBIE MEIHbIC PYIbl, KOTOPBIE Hava-
JI1 WHTEHCHUBHO HCIONIb30BaThes. B 1672 romy Tam
ke ObIT mocTpoeH mepBblii DoiMoryOckuii 3aBoj
[0 BBIIIaBKE pyA. Pymbl mocraBisimuch w3 Onmusie-
KalX PyJHHUKOB, HO, TaK KaK WX 3arackl ObUIH He-
OouibIIve, 3aBO/ CO BPEMEHEM Iepelies Ha BBITIaB-
Ky ’KeJie3a, OCYyIIECTBISIBIIYIOCS M3 O03€pHBIX U 00-
JoTHBIX pya. Kak oTmewaroT mcciemoBarenu HCTO-
puu ropHoro nena B Kapenuu, B iepuoj; pa3BUTHA
Poccuiickoro rocymapctBa pa3paboTka HEOOTBIIUX
MECTOPOXICHUH, PACIOJIOKEHHBIX B HEMOCPECT-
BeHHOU Omm3octu oT Cankt-IlerepOypra, mmena
OoJblIOe 3HAYCHHUE, TaK KaK B 3TO BpEMs CO3/1aBa-
nock Boopyxenue apmuu. Ilepswie IleTpoBckue
3aBOJIBI, 3aJIOKeHHBIe B Kapenuu kak »xere3oera-
TEeNbHBIE, TIEPUOIUYECCKH 3aHHMAJINCh BBITLIABKOM
menu. Ilocne okonuanus CeBepHOW BOWHBI B Poc-
CHICKOM TOCYIapCTBE BHOBB CTaJ OCTPO OLIYIIATh-
cs AeQUIHUT MeaH, YTO CTHUMYJHPOBAIIO HOBHIE €€
noucku. B nauane XVIII Beka B OnmonenkoMm kpae
OBUTH OTKPBITHI €Illeé HECKOJIBKO HOBBIX MECTOPOXK-
JIEHUH MEJHBIX PyJ U 3aJI0KEHBI pyJHUKH BOpOHOB
bop, Ilsnozepckuii, MyHo3epckuii, Kamuubeoct-
posckuii, Onnosepckuii [2]. Kak MemernmaBuibHbIe
B 9T0 Bpemsi paboranu Konuesepckuii u Ilerpos-
ckmit 3aBoapl. B XVIII-XIX Bekax B Kapennu neii-
ctBoBa)I0 OK0J10 200 MENHBIX PYAHUKOB, IPU 3TOM
pasMmep 3allexel He Urpas pemaroneid poiu, oTpa-
0aThIBAJIUCh JIOCTYIIHBIC M HanOoyee Oorarbie *KH-
nel. Hambomee u3BeCTHBIMU pa3pabaTbIBAEMBIMU
o0BekTaMu cpenu HuX Obutr Bowmkwit m BopoHo-
BOOOPCKUI DPYIHWKH, BXOJMBIINE B TaK Ha3bIBae-
Myto Tpyny OJOHEIKUX TOPHBIX 3aBOJIOB.

Pyonux Bouyxuii ObIT 3aJI0)KEH HA CEBEPHOM Oe-
pery Beirozepa Ha BowurkoM nomyoctpose. 31ech B
1742 romy ObUIM OOHAPY)KEHBI OOraTble KHJBI C
cyabhunamMu Meau. B crapbix onmMcaHUsIX MPUBOIATCS
IUTaH PyIHUKA W CXeMa PacIoNIOKEHHs TIIaBHOHM pas-
pabarbiBaeMoit bl [5]. PymHuk nefictBoBan Gosee
40 ner. 13 wero BpyuHyro ¢ 1742 mo 1791 rox 6but0
no0b1To 106 T Meam 1 74 KT 30710Ta NP COIEPIKAHMSIX
Cu 1,28 % (mo0 14 %) u Au 9,1 r/t [4]. doOsiBanmch
MIPEUMYIIIECTBEHHO XaJbKOIMMPUTOBbIE W OOpPHHT-
KBapIeBbIE PyIbl. 30I0TO OBUIO OOHAPYKEHO B CaMo-
pomHo#t (opme B KBapiieBoil xkuie (puc. 3), u3BIe-
YEeHHBI METaJlT IIOCTYIA] B TOCY/IAPCTBEHHYTO Ka3HY.

PynHuK mocemnany W3BECTHBIE TEOJIOTH M aKaJIEMUKH
PAH - A. I Jlakcman, H. 4. O3epenkoBckuid, myTe-
wectBeHHUK [1. W. Yenumes. Iloat I P. JepxkaBum,
Oymyun ryOepHaropoMm OJloHEIKOW TyOepHHH, B
1783 rogy Takxke yIOCTOUI CBOUM IOCEIICHUEM 3Ty
TopHyI0 pa3pabotky. [Ipu ctpourenscTBe bemomop-
cKko-banTuiickoro kaHasna 4acTb BEIPaOOTOK M JKHIIBI
ObUTH 3aTOIUICHBL. BONMM3M pynHUKa ceddyac mocTaB-
JIEH TaMSATHBIN 3HAK TOPHO-PYAHBIM pa3paboTkam
XVIII Beka.

——
J

Puc. 3. Camoponoe 3051010 Bownikoro pyaHuka: a — 30J0T0 B
kBapue (pazmep — 5 Mm); 6 — mukpodororpadus: GOpHUT, Xalb-
ko3uH (cepoe), 3010T0 (Genoe, pasmep — 10-20 pkm)
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Puc. 4. Bounkwuii MeTHBIH pyJHUK — IPOU3BOCTBEHHBIN ITaMSIT-
Huk XVIII Beka: a — cxema 3ajeraHus riaBHOU xuibl [5];
0 — MaMATHBIN 3HAK, YCTaHOBIICHHBIH B 1. BounIkoe
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Boponosobopckuii  pyonux Hadan NIeHCTBOBaTh
ckonia XVIII Bexka u paboran 8 ner. B Hauane
XX Beka Ha €ro MecTe 3aJI0XKWIN Kapbep. V3BneueH-
HBIE Py/IbI OBUIN TIPE/ICTABIICHBI XaJIbKOITHPUTOBBIMH,
OOPHUTOBBIMH ¥ TIPOMEXKYTOUHBIMH MHHEPaIbHBIMU
THIIAMH B KBAapIEBBIX TpaBeNHTax. B OKMCIEHHBIX
pyJax MpUCYTCTBYIOT XaJbKO3WH, KOBEJUIMH, TEMaTHT
W TIOPOIIKOBBIC HAJICTHI 3€JICHBIX U CHUHUX KapOOHa-
TOB Meau (Manaxuta u asypura). Comepxanre CU B
pyaax cocrasisier 0,5-14 %, B cpegnem 1,3 % [4].
Yacts pyns! ObUTa BBIBE3€HA M TEPEIUIABICHA, YacTh
CKJIaJUPOBaHa B IITA0EIS, 10 CHX MOP HAXOASAIINECS
Ha MECTOPOXK/ICHHUH.

CoBpeMeHHasT OLEHKAa CYJIb(QUIHBIX MEIHBIX
nposiBieHnit Kapenuu npoBoaniack HaMu B CBSI3U €
oOHapyKeHHeM B 3THX pymax 3omora [3]. Ha yuacTtke
MectopoxkaeHuss BoporoB bop u3 kopeHHBIX 00OHa-
JKEHW W OTBAJIOB OBUTH OTOOPaHBI MPOOBI, W3ydeH
MHHEPAIBHBII COCTaB PyA U MPOAHAIN3UPOBAHO CO-

nepxkanue Au (2,4-3,7 r/T). OTH uccnenoBaHus Imo-
3BOJIMJIM YCTaHOBUTH, YTO MEJIKOE€ M TOHKO-IHC-
nepcuoe (pasmepom 0,5-30 MKM) 30710TO MpEnCTaB-
neHo AQ-30I10TOM, DIIEKTPYMOM M KioctemutoM (Ag
16-74 %) u BcTpewyaercss B OOPHUTOBBIX pyaax.
Menkue cpacTaHus BCTPEUArOTCS U B KBaplLEBBIX
KHJIaX Ha IKHOM (iaHTe MecTopoxkaeHus. K xanb-
KOIMPHUT-OOPHUTOBBIM PydaM TITOTEET TaKXKe MO-
TUONCHUTOBAsT MUHEpanm3anus. Hanbonee mo3gaue
MHUHEpaIbl cepedpa YCTAHOBICHBI B CPAacTaHUH C
0apuTOoM, CEeKyIIUM KyIIpUT. B IycTOTKax OoTMeueHsl
W MEJIKUE PEAKHE BBIICIICHNS! CAaMOPOJHON MEIH.
HeOomnpiume nazeonpoTepo30iickue MecTopoKae-
HUs U nposieiieHns meau B Kapenuu ceiiuac He UMEroT
NPOMBIIUICHHOTO 3HAaYeHUs. MHOTHE U3 3THX He-
OO0JBIINX PYOHBIX OOBEKTOB, BHIXOIAIINX HA IIOBEPX-
HOCTb, Obn oTpabotansl B XVIII Bexe. UHTepec
HHMM B IOCJIEJJHEE BPEMsI IPOSBUIICS TOJIBKO B CBSI3U C
Haxoakamu AU, Ag 1 Ipyrux Oosee peIKiX METalIOB.
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