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YAK 553.6

MecTopokaeHHs HeMeTALIHYECKUX MONE3HBIX HCKonaeMbix Eg-
peiickoil aBToHOMHO# 06.1acTH: CnpaBounnk / Bpy6aeBckuii A. A.,
Kysun A. A., UBaniox B. O., UBanwk M. B. — Xabaposck-bupotoua-
:xkan: Hpuamypekoe reorpadguueckoe obmecrso, 2000. - 208 c.

B paGote npHBONMTCS aHAM3 CYIIECTBYIOIMK xnaccm@uxmmu TIOJIE3HBIX MCKOIa~
E€MBIX, Ha OCROBE KOTOPOIrd NPpEANTOKEHA CUCTEMATHKA MeCTOPO)K,HCHHﬁ HEMECTAILTU-
YeckuX nonesfsx uekonaembix EAO. C coBpeMeHHbIX O3HNKHE PACCMOTPEHBI TE0I0-
THYE€CKOS CTPOCHHUE TEPPHTOPHH U 32aKOHOMCPHOCTH PasMELLCHHS HEMETATITHYECKHUX
110JIE3HBIX HCKOLIACMBEX. Hpnne,ueﬂm OCHOBHBIE CBOHCTBA ITOJIE3IHOIO HCKONIaeMoro,
THILI PYA, KCTIONB30BAHUE H TPeOOBaHS IIPOMBIIUIEHHOCTH K KAYECTBY H KOJHYECTBY
3anacos. Ou1MCcadbl re00TysA, MHHEPAJIOrka, CTPOSHHE KOHKPETHBIX MECTOPOXUEHHH
H pyﬂOﬂpOﬁBJICHHﬁ OTA€J1HBIX BUAOB MUHEPATTBHOIO CHIPhA, ZaH I'€0JI0IN0-3KOHOMH-
4€CKas OLCHKA 3aI1acoB ITHX MECTOPOKACHHI. OXapaKTepH3OBAHSI IEPCHEKTUBH! 0C-
BOCHU HEMETA/UTHYECKHX T0J1e3HbIX HekonaeMex EAQ,

Kanira paccyurana Ha paboTHUKOB TOCYA2PCTBEHHBIX OPraHOB YIPARIECHHA, IPEA- -
NPUBHMATENEH, TOTEHUHaNbHBIX HHBECTOPOB, PAIOBBIX IPAXKIAH, 2 TAIOKE MOXKET ObITh.
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KYMOB.
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Deposits of non-metallic minerals of the Jewish Autonomous
Region: Reference book/ Vrublevsky A. A., Kuzin A. A, Ivanyuk B.O.,
Ivanyuk M.B. - Khabarovsk-Birobidzhan: Pramyrskoye geographic

society, 2000. - 208 pp.

Analysis of existing classifications of mincrals 1s presented in the work, on
the basis of which a systematization of non-metallic minerals deposits in JAR
is suggested. Geological structure of territory and law of non-metallic minerals
distribution are considered from up-to-date angle. The basic properties of
mineral, types of ores, use and industry requirements to the reserves quality
and quantity arc given, Geology, mincralogy, construction of particular deposits
and ore manifestations of some raw materials arc described, geological- -
economic estimation of these deposits reserves is given. The prospects of
non-metallic minerals dcvelopment in JAR are characterized.

The work ts meant for administration workers, businessmen, potential
investors, common citizens, and as well can be useful for the geologists, scientists
in general, post-graduate students and both high schools and technical schools
students.
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BBEJIEHUE

BypHoe passuTHE MPOMBINUICHHOCTH, CTPOKRTEIBLCTBA M CENBCKOrO X035M-
cTRa B XX Beke NoTpeboBano BOBICUCHHUA B chepy NPOU3BOACTBA H IOTPED-
JICHHS MHOTOYHCIICHHbBIX BUROB NIPHPORHBIX PECYPCOB, B TOM THCIIE U TTOJIE3-
HBIX HcKomaeMbix. K HacTosmemy BpeMeHH RO BCEM MHpC norpebnsercs
BECATKHM MHJUTHAPIOB TOHH PazIMYHOI0 MUHEPAITBLHOIO ChIPhA, B O01IIEM 00BE-
Me Kotoporo 6olee IONOBMHEI COCTABIICT DHepTeTHYecKoe ChIphé. Kpyi-
HEWINNMH TOTpeduTEesIME MUHEpanbHoro ceipbs armatres CHIA, Poceus,
Kurah, esponeiickuc crpansl 1 cTpansl CHI, Ipu HE3HAYHTENBLHOH JI0TE HO-
TpeOneHus pa3BuBarOLIMMUCH crpaHaMu. M3 BCEX BHIOB MMHEPAITLHOYO Chi-
pBA, KpOME IHEPICTHUECKOI0, HEMETAJUTHIECKHUE NIOJIC3HBIE HCKONaeMEBIE 3a-
HHMAIOT NHAMpYIOllee nonoxedue. Tax, 1o6biva ¥ UCNMONB30BAHMAC |
HeMETAUTHYCCKHX 1ToNe3HBIX HekonaeMbix B CIHIA B 1.5-2 paza npeBsnuaet
TI0 CTOMMOCTH A0OBIYY METALIHYECKHX IONIE3HBIX HCKOoNMaeMsIX. B mpese- -
max CHI exeroasno nmepepabareiaercs 350 MIH. T. TOPHO-XHMHUYECKOTO
cpIpbst ¥ 2000 MIH. T. CTPOHTENBHBIX MATEPHANIOR (YO LBETHBIX U PEJKHAX
MeTauIoB — 850 MIH. T., XXene3Hsix pya — 600 mau. T.) [30].

Hemerannuueckue none3Hbic HCKONMAeMsle B HACTOAILEE BPEMs ABJIAIOT-
Cs BXHECHIHM MHHEPATBHBIM CHIPHEM UL POMBIIIIEHHOCTH, CTPOHTEIB-
CTB4 M CENBCKOTO XO3AHCTBA. AHANK3 SKOHOMHYSCKHX CBEHCHHH HOKa3hIBa-
€T, TO CMNpPOC Ha PA3JUYHbIC BHIB HEMCTAIUIMYCCKOTO CHIPBA PACTET
3HaYHUTENBLHO OBICTpEE, YCM HA META/UTHYECKHE TIONIE3HBIE HCKOIIaeMble. 310
CBSI3@8HO C ABYMS OCHOBHBIMY NPHIHHAMH!

€ KaXJ(bIM TOAOM BLIABIISIFOTCH HOBBIC LICHHBIC KAdCCTBCHHBIE xapalcre-‘
PUCTHKHN OTHCNBHBIX BUAOB HEMETATHIECKUX TT0NIE3HBIX HCKONAEMBIX;

B PCIYNRTATC HOUCKOBO-PA3BCAOYHELIX PAaboT BRIABIAIOTCS I OCBAUBAIOT-
C# PAHEC HE HCNOJB3YIOIIMCCS, HOBLIE BHIbI 3TOI0 MUHEPATBHOTO CBHIPHS.

SIpKHM IIPHMEPOM HCIOJIL30BAHUS HOBbIX BUIOB HEMETALUTHUYECKHX MO-
JEC3HBIX HCKOMAEMBIX ABJISETCS IMMPOKOC IIPUMCHCHHC HIPHPONHBIX 1IE0TUTOB
B CENTECKOM XO3fHCTBC H NPOMBIUIICHHOCTH, KOTOPOE HAYanoch B 60-e To/E
XX Beka Onaroaps CBOMM YHMKANBHBIM CBOMCTBaM. Takue CBOMCTBA 1e0-
JIUTOB, KaK aIcCOpOIMOHHAS cOCOOHOCTD, KATATHTHYECKas aKTHBHOCTD, TEP-
MOCTOHMKOCTE M JIPYTHUE, MO3BOJIUIIN HCTIONb30BATh IEOUTHL IS OUMCTKH r'a-
30B NPOMbBINLICHHBIX NPEANPHATHH, OTUCTKY M OCYLIKH NPUPOIHLIX [a30B,
BO3/lyXd, 830Ta, OYHCTKU MHTHLEBBIX BOJ, OBBILICHHS YPOKANHOCTH CeThe-
KOXO3AHCTBEHHBIX KyIBTYD H YBEITHICHHS IIPOIYKTHBHOCTH )KHBOTHOBO/ICTBA
M [ITHIIEBOJCTBA.

JpyrvM NpMMEPOM UCIIOIb30BAHAA HOBBIX BUTOB HEMETAJUIMYECKHX I10-
J€3HBIX MCKOMAEMBIX ABAETCS OPYCHT, KOTOPHIH HPUMEHSAEYCS HC TONBKO
LISt TIPOU3BOICTBA OTHEYTIOPOB, HO M Kak CI1a0oIL€n0uHOM pearcHT npu Bap-
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K€ UEIDTION03bI, IONYYeHHS] GUOTIPOTCKTOPOB ATOMHBIX PEAKTOPOB, MOKPKI-
THSA CBAPOYHBIX INECKTPOROB. BpyCHT TaloKe IPUMEHSIIOT ITPY NONYYEHUH BHC-
KO3b1, KEPAMHYECKHX M3NENHH, TEPMOU30NALUHOHHBIX MATEPHAIIOB, CHHTETH-
YCCKOIo KaydyKa, H30A1MH JNIeKTpoKabeneH, B riIpoMeTanyprii ypaHOBOTO
TTNOKMRRONCTRA, TPY PAGUHUDORAHY CAXAPA, KAK HATIONHUTENE Symary, B xa-
YECTBE 1I0ACI0YHOro KaMuA [29].

Ha npumepe 1eonuToB 1 6pycHTa BUAHO, HTO PA3THYHBIC BUIbI HEMETAN-
NMYECKHX MOJIE3HBIX MCKONIAEMBIX — ChIPhE MHOTOLENEBOrO HAa3HAYEHHUS,
OaHYM U3 MHOTOYHCIEHHBIX IPUMEPOB MHOIOLIEIEBOT 0 MCHONB30BaHH A He-
METALIRYECKOr0 ChIPbS TAIOKE CIY)XHT NPUMEHEHHE CEPBI, KOTOPas NCIOIb-
3yeTcs [pd NPOM3BOACTBE MiIacTMace, Oymaru, KpacHTeneH, B3phIBYATHIX
BEIICCTR, CEPHOI KHCIIOTHI, H3TOTOBJICHHS NEKAPCTBEHHBIX NPENapaTos.
MHoOrorpaHHocTh CBOHCTB KKIOTO OTACIHHOFO BHAA HEMETALTMYECKOrO
CBIPSSt H MHOTOLICIIEBOE €10 UCTIOIB30BAHHE B CAMBIX PasNUYHBIX obsiacTax
3aTPYRHACT KNACCHUKALIHIO HEMETATMYECKHX MONE3HbIX HCKOTIaeMbIX TI0
IIPHHLMIY OPHMEHEHHS MX B IPOMBIULICHHIOM TPOH3BOACTBE.

Bce MecTopoXxaeHHA AOIE3HBIX HCKOMAEMBIX ITO 001acTAM NPOMBHUILICH-
HOTO MCHONIb30BAHUA IPHHATO Pa3ACAATh Ha 4 IPYIINBL METANIHYECKHE, He-
MCTAJUTHYECKHE, TOpIOYNe H MMHEPAIM30BaHHEIX BoA. Hanbonee monHo K
HACTOSIHEMY BPEMEHH H3YUEHE! M BCECTOPOHHE OCBEIICHE! B I€9aTH MECTO~
POXICHUS METAUTMYECKHX H TOPIOYHX TNIOJIE3HBIX HCKOIIAEMBIX, 3HAYHTENBHO
crabee MECTOPOXKJICHHA MHHEPaJIM30BaHHbIX BOA. HecMorps Ha mimpoxoe
HCTIONB30BAHHE HEMETAJUINYECKHUX MOJIE3HBIX HCKOMAEMbIX B PA3IMYHBIX OT-
paciifax HApOOHOTO XO3AHCTBA, HA B3IV aBTOPOB, OHU HE TOJILKO H3y4YEHBI
HEJOCTATOYHO, HO M €/1ab0 OCBEeIeHbl B HAydHOH THTepaType.

Ha teppuropun EAO B pesynsTare NOUCKOBBIX M pa3sBeJOYHBIX PaboT
OTKPBITE MECTOPOKICHUA MHOTHX BUJIOB ITONE3HBIX HCKONACMBIX, TJIABHEI-
MH W3 KOTOPBIX ABJIAIOTCSH OJIOBO, 30JI0TO, XKene30, rpadHT, MarHe3uT, 6pycur,
JIOJIOMHT, Mapranel, UewIuTsl ¥ ap. Ocobyio 3HaYMMOCTE ISl IKOHOMHUKH
00nacTN H3 MECTOPOXKIECHNH HEMETAJUTHIECKHX TI0JIE3HBIX HCKONAEMBIX HMC-
K0T CTPOHTCJIBHBIC MAaTE€PHaNbl U CHIPLE IR MX npoussoacTa. K HuUM, B
MEPBYIO OMEPEAb, OTHOCATCA MECTOPOXACHHS HU3BCCTHSAKOB U JIOOMHTOB,
Ha Da3e KOTOPBIX ¥ CETOAHA AEHCTBYIOT KpyrHeiine na /lankHem BocToke
Poccuu Teruioosépekuit HeMeHTHBIH K JIOHIOKOBCKHIT M3BECTKOBBIH 3aBO/IB].

OnxauM U3 NoOYAUTENBHBIX MOTHBOR [IOAFOTOBKH K W31aHUIO HACTOALIEH
paboTHI ABHIACH NOTPEOHOCTE FOCYAAPCTBCHHLIX OPralOB YIIPABICHHUS KO-
Homukor BAQO, pykoBonuTesnei NpoMbIIIEHHBIX NPSATPUATHI Pa3audHBIX
($opM COBCTBEHHOCTH, THaB QEPMEPCKHX XO3SHCTR, IULMPOKOrO Kpyra ipea-
NPHHUMATENICH, NOTCHUHATILHBIX HHBECTOPOB B CBOJIKE O HATHYHH, F€0JIOFO-
IKOHOMHIIECKOH OICHKE U ICPCICKTHBAX OCBOCHHA MCCTOPOKACHUHA HeMe-



TAJIHYECKHUX MOJE3HBIX HCKOTIAEMBIX, PACITONIOXKEHHBIX Ha TeppuTopun EAQ.
Ha B3tnan apTopor, cTabunm3auus ¥ NOAHEM SIKOHOMHKK 00J1aCTH BOIMOXK-
HBI HC TOJTBKO 32 CUET YBCIHYEHHS BBITYCKa NPOAYKIMH MAlIHHOCTPOCHHS,
JIETKOH, NUILIEBOH K CIpom‘eJIbHoﬁ [IPOMBILILIEHHOCTH, YBEIIMUEHHS [(IPOH3BOR-
CTRA CENBCKOXORIHCTRETHOMH TPOAYKUHH, HO H UPH YCIOBHI PaCLIHPCHIA ACH-
CTBYIOIMX FOPHOPYAHBIX NPEANPHUATHIE U, B HEPBYIO OYepEb, YBEIHICHHS
NPOM3BOACTBA LIEMEHTA, H3BECTH, KUPIIHYA ¥ JPYTHX CTPOMTEIBHLIX MaTe-
PHAJIOB Ha NTPEATIPHATHAX, HCNOJB3YIOMHMX HEMETAUTHISCKOE MUHEPAIbHOE
ceipb€. Bo BTOpYIO OYe€peAb MCXONM M3 HaNHYHA 3HAYMTENTHHBIX 3aNacoB
MMHEDANBHOIO CHIPbSl BEICOKOIO Ka4deCTBa, HEOOXOMMMO HH(OPMHPOBATD,
BIUTIOYas CeTh MHTEpHET, IIOTCHUMAIBHBIX IPOM3BOANTENEH O BOZMOXKHOC-
TAX Pa3BUTHA JOGBIMH M NPOH3BOACTBA KOHEUHOH NpoAyKImH Ha 6a3e passe-
JAHHBIX IO MPOMBILLICHHBIX KATETOPHH MECTOPOXICHHH HEMETAJLINIECKUX
T0JIE3HBIX HCKONAEMBIX 0DIaCTH Ha OCHOBE NAHHOTO CTIPABOYHHKA.

Paboras HaJ COCTAaBIEHUEM DTOrO CIPABOYHUKA, ABTOPH HCIIOIB30BAIH
¥ CUCTEMATH3UPOBANH OOILMPHBIN MATCPHAl, U3TI0XKEHHBIA B MHOTOYHCCH-
HBIX MOHOTpaQHaX, CTaThsAX, HAYYHEBIX H IPOU3BOACTBEHHbIX oT4éTaX. Tpyn-
HOCTE BHINONIHEHUS XaHHBOH paGoThl 3aKI04Ya/lack B TOM, YTO ONIMCAHHE Me-
cropoxacHui EAQO B OONBLIMHCTBE CIydaeB MPHUBEACHO B CBOJAKAX M0
XabapoBCcKoMy Kpalo, B COCTaB KOTOPOTO 061acTh BXO/IHIIa 10 OKTAGps 1991
rofia. Obulas XapakTepHUCTHKa NONE3HBIX HeKoraeMbix EAO npusencha B
“Teomorus CCCP. 1. XIX. XabapoBckuii xpaii 1 AMypckas o05acTs” non
obmeii pea. A. B. Cupnopenxo [8], a 3arem B pabore B. B. OHuxuMoBCKoro
u tO. C. benomectanix “IlonesHsie uckonaeMeie XabapoBckoro kpas™ [34],
a Taoke B obobmalomel paGore, ebmonnenHoi B. A. Bypskom u H. I1.
Jlonrakom B 1994 rony. bonsiuas wacTe MaTepuaioB 3aMMCTBOBAHA H3 DTHX
paboT, cucTemMaTu3uposaHa 4 06001IEHA HCXOAT U3 COBPEMEHHBIX IPEACTaR-
NEHHH 0 METAJUIOTEHHH OONACTH, 33 OCHOBY KOTODHIX aBTOPAMH TNPHHATHL
s3maael B. I Mouceenko, [I. B. Pynaxsucra, H. A. luno, A. [1. lernosa
U IPYTHX BBIAAICIUNXCA YIEHBIX.

ABTOpBI BBIPaXKalOT OTPOMHYIO HpH3HarensHOCTs FO. AL Henopcsosy -
npencenaTeNio KOMUTETa NPUPOAHBIX pecypeos o0 EAQ, B3sBmeM Ha cels
TPYA OTBCTCTBEHHOFO peaakropa, koyueraMm MKAPIT IBO PAH 3a noa-
AepKKy TIPH TIOATOTOBKE CIIPABOYHMKA, a TAKKe 1. I.-M.H. B. A. Bypsky, k.r.-
M.H. B. B, IOmmManoBy, k.r-M.H. B. A. Axmagynuny, A. 1. Meteneny, E. 4.
Cunaxonry, I. M. Matununoii, E. A. I'yMEHROI, OKa3aBIIHM HCOUEHUMYIO 10~
MONIIb B IOATOTOBKE PYKOTIHCH K H3AAHHIO, '

Oco6o asropy 6aaroapHs! perensentaM — A.1.-M.H. Kocerruay B.JO. n
K.T.H. Xypuucry B.1. 3a uenHsIe 3aMeyaHHue, CHENANHEIC PH PEICH3MPOBa-
HHH cnpaBoqrmKa



1. MTPOBJIEMbI KTACCH®OUKALIIMH U
CUCTEMATHKA HEMETAJJIMYECKHUX
HOJE3HbIX HCKOITAEMBIX EAO

Mol 110ae3HpIMA HCKONAEMBIMHE CIEAYET IOHHMATh IPHPOAHBIC MUHEDAITH-
HbIe 00Pa30BAHMA 3€MHO KOPBL, KOTOPHIE MOTYT ObITh 3P eKTHBHO NCIIOb-
30BaHBL B chepe MaTepuaibHOTO NPOU3BOICTBA. B crily reonoruueckux yc-
J0BHMiA 3acranus (HeJOCTYIIHAS IITyOHHA), TCXHOJIONHNCCKHX CROHCTB (HM3KUH
MPOLEHT H3BICYCHHUA M3 PYA), THAPOTEONOIHUCCKOH 0OCTAHOBKH (CHITbHAS
0OBOAHEHHOCTH M HEAOCTYNTHOCTD pa3paorku) tic BCC MONE3HbIE HCKOMae-
MBIC MOTYT OBITH H3BJICYCHB H3 HCAD H HCHONL30BAHDI HDOMBILITICHHOCTBEO.
[NosToMy cricxyeT BEIACAMTD MOHATHE MHICDANLHOC ChIPLE, KOTOPOE Npes-
CTaBIACT COOOH HM3BACUEHHOE M3 HCP NONC3HOC HCKOIIACMOC ¢ LC)IbIO He-
MOCPEACTBEHHOI0 HCIIONIB30BAHHA HITH C LICHBIO MTOCEAYy0ILEH NepepaboTku
M TTOJIYSEHAs TOBAPHOH TIPOAYKUHH NOPHOI'O TIPOM3BOACTBA.

KoHUEHTpaLHH II0JC3HbIX UCKOIIRCMBIX B 1HIE3HAYUTCIHLHBIX 06bEMAaX rop-
HBIX [10poR (pyxn) o6pa3zyroT Mectopoxcins. [1o onpexcneH o akaaeMHuKa
B. . CmupHoBa [44], * MECTOPOXACHHEM HOIC3HOTO HCKOTIACMOTO Ha3biBa-
€TCSH YIACTOK 3CMHO# KOPLI, B KOTOPOM 8 PCIYNLTATE TEX WIH MHBIX TCOROTH-
YECKHUX HPpOLCCCOB NIPOH30INIO HAKOINICHKWC MUTICPAJIBHOINO BEIICCTBA, 110 KO-
JMUYECTBY, KA9€CTBY M YCHOBHAM 3a/ICHAHHA HPHIVNHOTO JUTA [IPOMBILLIIEHHOTO
HCIIONB30BaHMA .

Haubonpiliee NPH3HAHUC B HACTOALICE BPCMA MMCCT CBO/HAA T'CHETH-
yeckas KIacCMPHKALMA NOJICIHLIX HCKOLMCMBLIX, paipaboranHas akaJieMu-
koM B. H. CMuphroBa {44]. Bee nosiesibic ekotacmbic UM pasiaesieHbl Ha
TPH CEPUH: S3HIOIEHHYIO, DK301 ClyK v MeraMopdoreniyro. Cpeau SHIOTeH-
HEIX TIOME3HBIX HCKOMACMBIX OH BLUICJMCT CIC/LYIOWUNE IPYIUIBI. MarMaTh-
YCCKYIO, IIETMATHTOBY IO, KAPOOHATHTORY 10, KOHTAKTOBO-MCTaCOMATHUYCCKYIO,
aMBOUTHT-TPEH3EHOBYIO, TRAPOTCPMAILIYI0. I3 CCPHH K301 CHHBIX TOIE3HBIX
HCKOMACMBIX BBIICICHBI 3 IPYIIILI BLIBCTPHBAHUSL, POCCBHIINIBIC H OCAN0Y-
Hbie. CepHs MeTaMOP(HOTCHHBIX HOJICHILIX HCKOTIACMBIX pasicnscTes Ha 2
FPYIIIbL: MCTAMOP(H30BAHHYIO M MCTAaMOpdHtccky . [3 ka0t rpyruic no-
ae3HbIX HexonacMbix B, M. CMupuos [44| suyicsset kiacenl 3 HOAKIACCHI.
Ota K1acCHUKALINA ChIrPajla BAKHYIO POJIL B IIPOTTIOSHPOBAHMH, IIOKCKAX B
Pa3’BeIKe MHOTOYHCIICHHBIX MECTOPOKICHHI HOIC3HBIX HCKOUIACMBIX Ha TCp-
putopuu Poccnu u crpan CHI.

Knaccumxannsa MeCTOPOXKACHHUIH 1IOJIC3BIX HCKOIIACMBIX 110 IPH3HAKY HC-
[I0JIB30BaHHUS B MTPOMBILIUICHHOCTH 0Ka3aJlachk JIOBONLHO 3ATPYITHUTENBHOM,
OO1uelIpU3HAEHBIM ABIACTCA Pa3JCICHUE BCCX MCCTOPMKUCHUH MO DTOMY
TIPM3HAKY Ha 4 TPYNINE: MCTAIUIMYMECKHE, HEMCTATUIMUCCKHUE (HCpYIHBIC), TO-
pIoOUME H MHHCPAJIH30BAHHbIX BOA. Cpasy ClCAYCT OTMETHTh, YTO TPAaaULU-
OHHO YCTaHOBHBLUCECA [allblicHiee ACNMEHHC METAILIHYCCKHX MCCTOPOX-
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JACHMH Ha KJIAcChl, HCCMOTPA Ha YCHIHA MHOTOYHCACHHBIX CHEIMAIHCTOB,
MpPOBEAEHO O PazTHYHBIM KIacCHPUKAIMOHHBIM npu3Hakam. Tax, Bbiaeae-
HHUE KJ1aCCa YEPHBIX M LBETHLIX METANNOB OCHOBAHO Ha MPCHMYIIECTBEHHOM
HCTIONB30BaHHH PYO 3THX METAJUIOB COOTBETCTBEHHO B YEPHON M LIBETHOMH
MeTautyprus. Knace 612ropoasbix MCTA/UIOR BBIAC/IEH HA OCHOBAHHHU Xu-
MHYECKHMX CBOMCTB, BXOAAIIMX B 3TOT KJIace 30710Ta, cepedpa, IaTiHbl, NaJ-
JajHsl, OCMHUsl, HPH/IHA, PYTCHHUA M POAUsA. PelKHE U PACCEAHHBIE METALTHI
oObeMHEHBI B OJHY I'PYTILY 110 BCTPEFAEMOCTH MX B IIPUPOIHBIX YCHOBHAX.
Takue merannpl, KaKk ypaH H TOPHI, 00pa3yloT Xij1acc paAHOAKTHBHBIX Me-
TaIOB, BRIISNEHHBIX O MIPU3HAKY WX PU3HUCCKHX CBOHCTB. Takum o6pazom
BHJIHO, 4TO KJIACCU(PHMKALMA METAILIMYCCKHX TIOIE3HBIX HCKOTIAEMBIX JlaJieKa
OT COBEpPHICHCTBA M TpcOyeT AanpHCHIICH paspaboTKH Ha OCHOBE OXHOTO
K/TacCH(PHUKALMOHHOr0 MPH3HAKA,

Emé 6onee croXHOH 3aaucii OKa3aJloCch CO3AHME KJIACCH(HKALH He-
METa/UIMYECKHX NONe3HbIX HeKonaeMbix. Kak 6suto mokazano B. W. I'onua-
poesiM H b. O. HBauioxom [10], cnabas H3y4eHHOCTh HEMETAJUTMYECKHX
MONE3HBIX HCKOMAEMBIX CBA3aHa C JIBYM: INIaBHBIMM aCIICKTaMH JaHHOM po-
Gmembl. Bo-nepssix, pH JOCTAaTOYHOH NOAHOTE H3YIEHHOCTH T€0NI0r0-CTPyK-
TYPHBIX 0COOCHHOCTEH MECTOPOKICHHH, MOP(OIOTHH 3aieKkei (pyaHbIX Tel),
BELIECTBCHHOTO COCTaBa, TEKCTYPHBIX 0COOEHHOCTEHN Py ¥ CKOIUICHMH, NpaK-
THYECKHM HE H3YYEHHBIMM OCTAIOTCH I€HETHYECKHE BOIIPOCH! POPMUPOBAHHS
GONBIIMHCTBA MECTOPOXKICHHI HEMETAIUTHYECKHX TONE3HBIX HCKOMAEMBIX.
Tak, 10 3HIOreHHbIM MECCTOPOXICHHAM NPAKTHYCCKH OTCYTCTBYIOT CBEIE-
HUS O TEMNIEPATypaX H JaBICHUAX MUHEPaNnooOpa3oBaBua, O COCTaBE MUHE-
panoobpa3syIomuX CpeA M HX HCTOTHHKAX, O GHIMKO-XHMHUECKOH (TepMoba-
pOrecOXMMHYCCKOH) 30HAJIBHOCTH MHHEPAJIOOTIOXCHUSA, O pOIM
MarMarM4ecKHX 049aroB B HX 00paz0Badud U T. 4. [10 KOHKPETHEIM HEMETAI-
AUYECKNM MECTOPOKIACHUAM 3K30T€HHOM CEePHM KpajiHe orpaHiieHa uHpop-
Malusl O 3aBUCHMOCTH HX COCTaBa K MacIuTaboB pasBHTHA OT OCOOCHHOCTEH
TCKTOTE€HE3A M JINTOICHE3a, O PONH (PU3HKO-XHMHYEECKHX (aKTOPOB IIpH Gop-
MHPOBAaHHH 3aJICKEH ITOJIC3HBIX HCKOMNAEMBIX B 0¢a104HbIX 6acceiiHaxX n npo-
LICCCAX BBIBETPHBAHUA, O TEPMO- H THAPOAHHAMUMECKOM PEXUME paspyuic-
HH [MOPOT ¥ HAKOIJICHHS OCTATOIHBIX IPOAYKTOB U NIp.

Bo-BTOpBIX, OTCYTCTBHE HEOOXOAHMON M NOCTATOYHON MHGPOPMALHK HO
TeHC3UCY MHOTHX THIIOB MECTOPOXACHHH HHAYCTPHATBHOTO, XUMUYECKOT0,
arpoHOMHYECKOIO H APYTHX THNOB CHIPbs HE MO3BOJIACT IIPOBCCTH MX CUCTC-
MAaTH3aLMI0 Ha TCHETHYECKOW OCHOBE. BepositHo, no3ToMy cytiiecTByonme
K/IACCH(HKAIHH HEMETATHIECKHX MONE3HBIX HCKOIAEMBIX HOCST HE Ie0I0-
I'0-FCHETHYECKHH, @ YalIC reoIoro-3KOHOMHYECKHH HITH, TOYHEE, Te0soro- -
TCXHOMOTHUECKHH XapakTep.

B ocHoBe moagasnsronero 6ONbIUIMHCTBA CYNIECTBYIONHMX Kraccuduka-
Uuit HEMETAIUIHYECKHUX LOJC3HbIX MCKONIAEMBIX, KaK 3To nokazan M. Kyx-
BapT [22], HONOKEHHI CeAyIOLIHe Pa3IuUHbIC TPUHLMIIBL XUMHKO-MHHEDA-
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JIOFHHCCKMH, MEHEPAIOr0-TieTporpadrdeckuit, GU3HIECKIH, XHMHUKO-(pH3HYeC-
KHU, ICHCTHKO-TTICTPOrpadu4e CKHH, FTeHETHYCCKHM, TEXHOTOI0-3KOHOMWYICC-
KHH, PCTHOHATBLO-TE0IONHIECKHH H FeHETHKO-IKOHOMHYECKHHA,

[ [poBe/€HHbIH HAMH aHAJM3 CYIIECTBYIONIMX KNaccH(puKaumit HeMeTat-
JIMYECKHX TMOJC3HBIX UCKOITAEMBIX TTOKa3bIBAET, YTO OOJIBILKMHCTBO U3 HHX
HOCTPOEHB! HE HAa TCHETHYECKOR OCHOBE, a I10 TIPHHLMIY UCTIOJIb30BAHHS B
OTPAC/AX IPOMBIIIEHHOCTH H cdepe noTpedneHus.

[TooTpaciieBas rpynnupoBKa HEMETAJUTHYECKOTO CIpbA ObLIA B CBOE Bpe-
ms paspaGorana akagemuxoM A. E. depcmanoM, kotopas BKTIOYana cie-
ayroigHe rpymms! [38]:

ChIpbe I1JI XMMMYECKOH B TYKOBOH MPOMBILIICHHOCTH (pyasl Kanus, fopa,
dochopa, GapuT, CTPOHLMI, MBILIBAK, COAA, HOXO-OPOMHBIE BOIEL, AJIYHHT,
TMAYKOHHT, H3BECTHAK, JOJIOMAT; (IIIOOPHT, BHBHAHHT-TOPAHBIC CMECH, HHED-
THBIC I'a3kl, a30T H KHCIOPOJA BO3AYXa H Ip.);

CBIPbE sl KEPAMHUYCCKOM M CTEKOABHOH HPOMEINIICHHOCTH, @ TaKkKe
4J11 IPOM3BOACTBA MUHEPATHHOM BaThl (IVIMHBL, TIOAEBRIE WNaThl, hapdo-
pOBble KAMHH, XUIIBHEIA KBapll, HCHEINH, TaNbK, MTHPODHUILTHT, BOTACTO-
HUT, GIIOOPHUT, CTEKONBHEIE [IECKH, H3BECTHSK, NONOMHT, HOIICHA, 6a3ans-
T, 0OCHANAH, NEPAUT, CYAbdaTs HaTPHA, pyaAbl 60pa, AUATOMHTHI,
rCIUICHAMBTHE, HIENOUHbIC KAONHHBI, KAOJHH, MAJTOXKENE3UCTHIH TPEMOIHT,
9HCTATHT, GOPCTEPHT ¥ Op.);

CBIPBE /UIsi CHHTE3Aa KPHCTAJUIOB U MHHCPANbHbIX arperaroB (nioopHr,
XUMbHBIH KBapil, GOKCHTBI, py/isl OepuIius, XxpoMma, kodassTa H ap.);

CBIPHE UTIA CILTABOB W JIETHPOBAHHMA MCTaIoB (Pyusl OapHs, CTPOHLNA,
60pa, docdopa n ap.);

“(Irock! (H3BECTHSAK, (QMIOOPHT, TONCREIC WINATHI, HEQENHH, COeAHHCHUS
Gopa, KBapuUMTH! ¥ Op.);

OTHEYIIOPHOE ChIPLC (MarHe3uT, OpPyCcHT, 1padHT, OTHEYIOPHbIE IVIMHBEI,
AHAANY3UT, CHIUIMMAHKT, KMAUWT, JHOMOPTLEPHT, KBAPLMTEL, AYHUTHI, TOTIA3,
ONMBHHUTBI, IECYAHUKH, AOJIOMHT, TONA3, NMCPHAOTHT, TANBKOBBIH KaMEHb,
OOKCHTHI, XPOMHT, acOeCTbl, pyabl IMPKOHUS U OcpuIns);

JIHTEHHOE CBIpbe (11CCKH, GCHTOHHUTOBBIC [IHHBI, OIMBHHUTHI, MATOCEp-TIEH-
THHH3UPOBAHHEIE AYHHUTHI ¥ IEPHAOTHTBI);

neTpyprudeckoe ceipbe (Oazanwrst, nnabaszm, raddponnabasel, am-
dubonHTh);

KHUCIOTOYHOPHOE ChIPBe (KBapumTel, amdubonossie acOecThl, TANbK, KAC-
JIple BYIIKAHAYECKHC NOPOABI —OCHITayHHTHE, PHORHEHI H AP.);

ChHIPbE Ui NPOH3IBOACTBA BSUKYLMX BCLICCTB (M3BECTHAK, IIHHA, THIIC,
CYTIIHHOK, MEPTEJIb, MATHE3HT, TPACCHI M TTYLIUOIIAN K, ITHEKH, Tpenena, Ono-
KM, IHATOMUTSI, CHOHTOJIMTH!, PAJUONSAPHTHL CHIHKO(IAreIUINTEL, BEIBETPE-
Jble aAnaba3bl, aHTUIPHT, MOEBOH MINAaT, HOKCHUTEL, XKENC3HBIE PYAbl H ID. ).

3MCKTPON3OIMUOHHEIE MaTepHankl (caroabl, acOccTh, BOMTACTOHNUT,
TAJIbK-XJIOPHTOBLIN KaMeHb, MPaMOp, KPOBEIbHBIH CHaHEI H 1D.);
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TCIUIO- ¥ 3BYKOU3OJUILIMOHHEIE MAaTePHANBl (IMATOMKTB, Tpenes, aclecT,
BEPMUKYITHT, [IEPIIHT, IEM34, BYIKAHWYCCKHH [UTAK, H3BECTIAK-PAKY IISUHHUK,
CBHIPhE [N5 MPOU3BOACTBA MHHCPANBHOU BaThi — Ma(MTHI, NOJIIOMHT, Mep-
renkb, AMONCHA H Ap.);

BHICOKO CODONIMOHHBIE MAaTEPUANH (DeRTOHUTOREIC, HANEOPCKHTORN ©u
CEMHOJIHTOBBIC VIMHEL, LICOJIHTHI, IEIOYHEBIC ACOCCThI, ACBEHIHT, UATOMMT,
KaOJHHUT, JIOMKHH XpH30THA-acbecT H Ap.);

abpa3MBHBLIC MaTepvanbl (ajiMa3, KOPYHJ, HAXKIAK, IICCYAHHKH, NECKH,
MAapIIAIHT, TPAKaT, IeM34, Tpenes, AHaTOMUT, IOICRLIE UINATHI, COCAMHE-
Hust 60pa, KBApL, CTRBPOIHT, TOMA3 U AP.);

yTsokenurenu (6apHT, xene3nkie pymbl H ap.);

HRMOMHHUTEIH (KaOIMHHUT, IIMHB], H3BECTHAKH (BKIIIOYas MEMN ), TankK,
nupOQUILUIAT, CHIOAbI, HCOMHUTHI, OpyCcHT, runc, ac6ecTsl, LNIMHUCTHIE
CHaHiBl ¥ ap.);

3QUIOTHATEHN H CHIPHE VA HX IPOH3BOACTBA (TPABHi, [IECOK, HUTO3EPHUT,
nem3a, 6apHT, ByIKAHHIECKHMH UUTAK, KapGOHATHBIE TOPOMS], H3BEIKEHHMIC 1
MeTaMOpGHYECKHC MOPOIBI — FPAHHT, I'HCHC, 1a66po, AHOPHUT M AP., a TaKoKe
AHATOMMUT, Tpeuea U Ap.);

CTPOMTENBHBIE MaTCPHAb! (H3BEPKCHHBIE U METAMOPOHUIECKUE TTOPO-
Abl, IECYaHHKHN M KBAPUHTHI, MECKH, IIECYAHO-TPABHHHBIC CMECH, I'AJICIHH-
KH, KapOOHATHBIC ITOPOABI, FUIIC W AHTHIPHUT, DIKHUACTHIC CIAKLb], TAIBKO-
Bbll KaMCHb U Ap.);

ofnuuoBOHELIC KAMHY (TPAHKUT, NaOPANOPUT, MpaMOPHLI OHMKC, CeprieR-
TUHHT, MPaMOp, IECYAHUKH W KBAapLHThI, TPABEPTHHEI, MPaMOPH30BAHHKHIC
H3BECTHIKH, KapOOHATHRIE NOPOALI BOOOIIE, TELIEHHTHL, Tab0po, SIIMBL, KPO-
BelBHBIHA CIIAHCLL U AP.);

KaMHECAMOIBETHOC H TEXHHIECKOE CEIpbE (anMas, H3yMpyH, AHTAaph,
OnaroponHble KOPYHASL, WIHHETb, JHONICHA, IPARATHL, MA/IaXHUT, XPU30N-
pa3, Guplo3a, JIa3ypuTOBas MOpoAa, Opiell, HeQPUT, XKAJACHT, arar, aMma3o-
HUT, CCNCHHT, AUIMIPHUT, SIIMbI, MPAMOPHLIA OHUKC, OKAMCHENROC ACPEBO,
XPU3OJHT H AP.);

MMHEPATBHBIC NHIMEHTH (KEC3UCTRIC ¥ MAPTAHLOBHCTO-KCICIHCTHIE
OXpblI, BOJKOHCKONT, KHHOBApk, OapuT, rpahuT, TanbK, MUPodHIUIHT, BO/LIAC-
TOHWT, NPUPOAHAs CaXa, KApOOHATHEIE IOPOAE, a3YPHT, IMAYKOHUT K AD. );

CBHIPBE I aTOMHO# NPOMBIHINEHHOCTH ¢ 3ailiHTh! 0T 0061ydeHUs 1 yaa-
JICHUs PaIMOAKTHBHBIX OTXOXOB (60p, 6apuT, pyabl CTPOHLUMA H. HATPHL,
rpadyT, HCONUTHI, CEPTICHTUHHUT, aMbuO0I0BLIE acOeCTh, DEHTOHUTOBRIE
FIHHBI U Jp.);

CHIPBE I PAAHiO- U TCACTEXHHUKH, PAJAHOIICKTPOHNKY, CHETHO-PEILIAK)-
e TEXHUKH, Toiorpaduy, POH3BOACTBA MA3EPOB H MA3EPOB, II0TYIPOBOI-
HUKOBOH TCXHHMKY (MYCKOBHT, UCIAHNCKHI HNIAT, FOPHBIA XpycTalb, pyouH,
i#3yMpy/1, 61aropogHas WNHUHENb, DYIBI CENeHa, MBILIbIKa, KPEeMHHS H Ap.).

B. M. Kpeiirep [21] Bce HEMETaIMIeCKUC MONC3HbIC HCKONIAEMbIE Pas-
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JiEJISIET MO NPOMBILICHHOMY HCTIONB3OBAHHMIO Ha 4 1PYNHH: | rpynna — cel-
PbE€ AN METAIUTYPTHA; 2 IPYIIA — CHIPBE A XMMUIECKOM IIPOMBILUIEHHOC-
TH; 3 rpynna — HHNyCTPHANbROE ChIphE; 4 IPpyIina — CTPOUTCIbLHBIC MATCPH-
ana. Cieayet 0000 Mo TICPKHYTh, YTO TAKOE pa3/ieNeHHe HEMETa/UIMIECKHX
NIONE3HEIX HCKONAaeMBIX B Halue# crpase B 50-70 rofs! CHrpano onpenenés-
HYIO IONOXKUTENBHYIO PO B 000CHOBAHHH HaMIPAB/CHUA MONCKOBBIX M pa3-
BEAOYHBIX paboT, B pe3y/IbTaTe KOTOPEIX OBUI BBIABICH PAI MECTOPOXKIEHHH
UEHHEHIIIETO HEMETA/UTHIECKOTO CHIPbA.

[Toao0bM 06pa3zoM, HO C HEKOTOPEIME 0NIONTHEHUAMHU H H3MCHEHHSIMH,
IpoBeicHa KNacCH(HKAUM HEMETATTHYECKUX TTo1e3HbIX Hekomnaemeix I 11
BoposukosbiM H IT. M. TarapuroseM. Tak, I1. I1. boposukor B 1973 rony
BCE MECTOPOXKACHHS HEMETAIUTHYECKHX TIO/IE3HbIX HCKONAEMBIX 0OBe MBI
B 4 rpynmnsl 1 rpyiua — TOPHO-XUMHYECKOE CBIPBE; 2 rpyIina — OrHEYIOPHOE
CHIPKE; 3 rpyma — 3MeKTPOTEXHHYECKOE, IIEE300ITHIECKOE, TEIUO- ¥ 3BYKO-
W30/IAIMOHHOE, a0pa3sHBHOE, KHCIIOTO- H LIENI0OYHOYTIOPHOE CBIPhE; 4 rpymma —
CTPOHUTENLHBIC MATEPHAIIEI H CHIPBE A/ MX IPOH3BOJICTBA. Y YHTEIBAS IPO-
MO3KOCTE 3 rpynms 310 Knaccudukaunu, [1. M. Tarapusos [42], Ha Hamx
B3rnsa Gonee cTporo u bonee ynauHoO Pasfeninsi HEMETAJIMIECKHE MOJIe3-
HBIE VCKOMAEMBIE 0 TEXHOJIOTO-3KOHOMUYECKOMY NPUHIHITY Ha 3 IpyTIisL: |
rpynna- HHAYCTPHAIbHOE CHIPBE; 2 Irpynia — XMMHYECKOE CHIPhE; 3 rpynmna
— MMHEPAJTBHBIE CTPOUTC/BHBIE MATCPHANBI M ChIPBE [UISl UX NIPOH3BOJICTHA.

[IpuaepHBasich FCHETHKO-3KOHOMHYCccKoro 1ipunumna P. J1. beiire [1] ne-
METAUIMIECKHE [T0JIE3HBIC HCKOIAEMbIC PAIACHACT Ha 2 HosbIMe rpynnsL: |
PYa — IPOMBILICHHBIX TOPHBIX TIOPOA (WIBEPIKEHHDIX, MCTAMOPOUUCCKHX,
0CaIOYHBIX); 2 rpyTiNa - HPOMBILICHHBIX MHHCPAJ10B {M3BCPXKCHHBIX, FHIPO-
TEPMaNbHBIX H METACOMATHUYCCKHX, METaMOP(HYECKHX, OCAIOURBIX TIOPO/).
H. ®. Pomanosud [38] npeanoku cpeiy HEMETAHTHYCCKHX NMONE3HBIX HCKO-
NAeMBIX BHLAENATH MECTOPOKICHHS MEMEHTOB, MECTOPOXICHHS MUHEPATIOB
H MECTOpOXKACHHs TOPHBIX nopoa. ClieayeT noqyepkHyTs, uto M. ®. Pomano-
BHY C COABTOpaMH [36] B niepBOH TPyTIe BHIACIACT ABa Kacca MONE3HBIX
HCKOMAeMbIX: | kJ1acc ~ TYKOBOE M XHMHYECKOE CRIPhE (cepa, focdop, Kanuii,
XJ10p, MArHHH, HATPHIA); 2 KIIACC — HHAYCTPHATILHOC M XHMHIYECKoE ChIphE (6op,
CENeH, MMIIBSIK, (:Tpommifx)‘ Bo propo# rpymiie 0H TAKXKE BBIAENAECT KIacc
WHAYCTPHAIBHOTO ChIPHA, K KOTOPOMY OTHOCHT CAIOABI, acOCCT 1 HCIIAHACKKI
LINAT, H KAaCC KaMHCCAMONBETHO-UH\YCTPUANBHOTO ChIPESA, BICTIOYAIOUIHIT
ajimMa3, MHe30KBapIl, ONTHUECKHH KBap1l, OCPHIUIL, LUTHHC/L, KOPYHU, TYPMATHH.

Oco60ro BUAMaHHUSA 3aCTY)KHBAIOT [€HCTMUCCKHE KJTacCH(UKALIMM He-
METALIMIECKHX MONE3HBIX MCKOMaeMbIX, paspabotranusie B. M. Cmupno-
BbiM [44], I1. M. Tarapurosmm (45], B. M. bopsyHosemM [2], U. @. Poma-
HoBuueMm [38], M. Kyxasaptom (22]. OObIMHO B 0cHOBE KTacCH(UKALHH 3THX
ABTOPOB JICKHUT ASJICHHE 110JIC3HBIX RCKONACMBIX 110 YCJIOBUAM HX obpa3o-
BAHHs HA TPH KPYITHEIE IPYIINHI (CEPHH): 3HNOTEHHbIE, 3K30T€HHBIC M METa-
Mopdoresssle. B CBOIO 04epeab IPyINBL NOAPA3AEAAIOTC Ha Ooree Men-
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KMC [TOApa3Ae/ICHUA — KJ1acChl, TOAKIACCH], THIB, BUAK U ap. H. @, Poma-
HOBWY [38] BBIAENAET IPyIIIbl MECTOPOKACHHUH HEMETANTHIECKHX [10J1€3-
HBIX MCKOITAEMBIX, KOTOPBIC Pa3sAengeT Ha MOATPYIINSI, JaJICe — Ha KJIaccChl,
MOAKJIACCHI, a 3aTeM ¥ Ha BHAb. HanpuMep, a rpynne MarmMarnyeckux
MECTOPOXKACHHI OH BrIAENdeT 2 NOArpYNIiLl — RHTPY3UBHYIC U 3ddy3us-
HYIO, B HHTPY3HBHOM MOArpyMie ~ 2 K1acca — 3K30TNYTOre€HHBIN H SHAOIUIY-
TOFEHHDIH, a B KJ1aCCe IK30TNYTOICHHBIX MECTOPOXIEHMH — 1 moaknacc —
XKUMHYEeCKn# (BHI OTCYTCTBYET).

Cpenu MECTOPMKICHHIT HEMETAINIHYECKUX 1I0E€3HBIX HekonaeMbrx B. K.
Kynmkosckuit [23] Bertenua cneayoume 6 rpyrn MeCTOpOXKACHUIA:

1 rpymina — CTpOMTENBHEBIE MATEPHANBL, MOAPA3ACNAIOIIMECT Ha ECTECTBEH-
HblE KaMHH, KPOBENIBHOC, BAKYNIEE CHIPLE, RAaNONHUTENM 6€TOHa, CHIPLE LIS
KaMEHHOro HTbA;

2 rpynna — CHIphE U1 XMMHYCCKOM H Ty KOBOH NPOMBIILLICHHOCTH, K KOTO-
pO¥ OTHOCATCA anaTHT, cepa, KaTUHHbIC CONH U Ap.;

3 rpynma — TEXHHYECKOE ChIpBE, BKMOYaiollee acheCT, TalbK, rpadur; -
cmofbl, GapHT, KOPYH]I, IPAHATH], araT, MUHEPaNbLHbIC KPACKH; '

4 rpynna — METaMYpPru4ecKoe Chips€, 00BEIUHAIOIEE MAaTHE3UT, HOMO-
MUT, M3RECTHAK, THUHBI, KBAPUHTHI, IECKH, aHAANY3UT, CHIVIMMAHUT, TUCTCH,
[UTaBHKOBEIH LIMAT;

S rpynna — ChIpEE A1 KCPAMUKH M CTeKNia, K KOTOpOMY OTHOCATCA noje-
BbIE UITTATHI, KBAPLHT, HEDENHH, TIVHBI, NECKH; '

6 rpynna — aAparoLeHHsIC U NOLC/IOYHBIC KAMBH, B COCTAaB KOTOpPO# BXO-
JAT TOPHEBIN XPYCTallb, MOPHOH, TONA3, H3YMPYA.

B. A. MuxaiinoesiM ¢ CoaBTOpaMHu [26] IpUBENEHa CHCTCMATH3ALA MEC-
TOPOXAECHUH HEMETAINIMYCCKHX NOJE3HbIX HekonaeMbx [TpaMopcekoro kpas
Ha IPUHUNTIAX CHCTEMHOCTH, HEPAPXHIHOCTH, CAMHOO0Pa3Hs KIIacCHHKALIM-
OHHBIX NPU3HAKOB, OCHOBHBIM H3 KOTODHIX ABNACTCE reHeTHyeckui. Cpeau
MCCTODOXKICHUM OHH BBEIAENAIOT 2 KaTeropHH (S3HAOTCHHYKO M 9K30TEHHY0), B
KOKAON KAaTErOPHH — THIIBI, CPEM TUIIOB — FPYIIILL, B TPYMIIaX — KJIACChi, 4 B
Knaccax Buabl. Henb3s cormacHTCs ¢ aBTOpaMH 0 TOM, 4TO MeTamopguyec-
KHE MECTOPONIEHHUS OTHOCITCSA K SHIOTCHHBIM, HECMOTPS Ha TO 00CTOATEIb-
CTBO, YTO HA CAMOM JcNe METAMOPHHUYECKHE NPOLECCCh] IPOTEKAIOT B GOIIb-
UIMHCTBE Cy4aeB BO BHYTPESHHCH YacTH 3eMHOI kopri. B ToXxe Bpems cneayeT
YHHUTHIBATH, 9TO TPOLICCCHE METaMOPhH3MA cieH(UHLI NO PHIHKO-XUMHYEC-
KHM YCTIOBHAM, 4 MECTOPOXIEHHS, CHOPMHPOBAHHbIE I10/] BIMIHHEM ITHX NPO-
LICCCOB OTHYAIOTCA KaK FE0JIOrO-CTPYKTYPHBIM LOJIOMEHUCM, TaK W Belle-
CTBEHHBIM cOCTaBOM. Ha Hawf B34, KOHTAKTOBO-MCTACOMATHUECKHH THI
MECTOPOXIEHHS H CKAPHOBEIH KJIACC — 3TO OAHOPAHTOBEIC IIOHATHSA OJHOTO U
TOTO 7K€ MPOLIECCa, a B HAYYHOH MMTEparype 3TH TEPMHUHBI YIIOTPEONAIOTCH
KaK CHHOHMMBbI. CAMU aBTOPBI OTMEYAIOT, YT0 ““...BRIICACHUS PSJA THTIOB BO
MHOTOM YCSIOBHO, HallpyMep Pa3fIeNcHUC KOHTAKTORO-METACOMATHYUECKIX |
marMaTH4cckux obpaszoBanuii, HMerolmx 00ILyI0 [IPHPOY H TECHO B3aHMO-
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cea3alHbIX” {26, cTp.l1]. HecmoTps Ha 370, B t1en0M caeAyeT NPH3HATH, YTO
aBTOPBI NOJCIUTH K CHCTEMATHKE MECTOPOXKACHUH HEMETAILTHUECKHX T10TIE3-
HBIX HCKOIIaeMBIX [IpMOpCKOTO Kpas ¢ HHBIX, HETPAIHIIHOKHBIX RO3HUHH, YTO
YK€ ABNACTCA MO3HTHRHBIM (DaKTOpOM.

Ha B3man aBropoB, HaHOONICE MPHEMAECMON SBIACTCA NPOMBIIACHHAL
CHCTEMATHKa MeCTOpOxAcHMH monesHbix uckonaemeix H. I1. Epmakosa,
nomnoniHennas 3arem B, H. CvuprorsiM [44]. Cpean HeMeTamMuecknx Me-
CTOPOXKACHHH OHH BEIAENSAIOT CHIPHE. METANINYPrUuCCKOE B TEMIOM30MALIH-
OHHOE; XHMHYECKOE; arpPOHOMHYECKOS; TEXHHYECKOC; IPATOLICHHBIE KAMHM;
BE300NTHYECKOE; MIOICTIOYHBIC H LIBCTHbIC KAMHM, CTPOHTEIBHbIC MaTepHa-
ABY, CTEKONBbHO-KEPaMHUECKOC, TBCPAOE TONNMBHO-XMMHUYECKOE.

B cHcTeMe MuHuctepcrea npupoaHex pecypcos P® B nacrosuice
BpeMA HCTIONB3YCTCA TEXHONIOM0-3KOHOMMYECKasA KNacCHOHKAUHS MCCTO-
POXKAEHHUHN NONE3HBIX HCKONAEMBIX, B OCHOBE KOTOPO# JICHKHUT IPCUMYLIIC-
CTBEHHO€E NPOMBIIUIEHHOE IPHMEHEeHHE TOTO HITH HHOTO BHAa Chiphi. Hc-
XOHHBIM MOJOXEHUC NN pa3/ieNeHys MONE3HbIX HCKOMacMbix Ha 10
CHIPHEBBIX TPYII CIYXAT CBOACTBA MHHEPANbHOTO CBHIPbA, KOTOPHIE ON-
pelensioTca XHMHAIECKUMH, PU3NIECKHMU M MEXaHUYECKHMH ITOKA3aTe-
JIIMH M KOTOpHIe 00YCNOBJIHBAIOT HX NMPOMBIRUICHHOE HCIIOAh30BAHHE.
Cpenu Bcero MHOT0OOpPa3na HCMETAILIHHECKHX HOME3HBIX HCKOMAEMBIX
BBIZACIIAIOTCH cReAylowne rpynnsl [30]:

CBIPBE ropHO-XxMMHYeckoe (60D, pyabl GOChOpHLIC, CANPOIIEIH, CCPa, COJH
MHUHEepaNbHbIE);

CBHIPBE FOPHO-TEXHUUCCKOE (a0pa3vipbl, acOceT, GapyT, BOLTACTOHMT, ITH-
HbI, rpaduT, kaMcHb GapPoPOBIA, KAOIHH, KPHONHT, MAaTHC3UT H OPYCHT, Ma-
Tepuaibl HOPMOBOTHBIC, MBINILAK, CIKOAA, COPOCHTEI, CHIPBE NONEBOLITIATO-
BOE, TANIBK, MUPOPIWIINT, (DIHOOPHUT. HCONUTRI, LUYHTHT);

CBIPBE MUHCPAIBHO-CTPOHTENBHOE (THIIC ¥ AaHIMHJIPHT, JOIOMMT, 3aI10IHHU-
Tenu OETOHA, U3BECTHAK, KAMHK OO/IMIIOBOYHEIC, KAMHH CTPOHUTC/IBHELE, KPACKH
MUHEpaIbHBIE, MCJI, HAMOMHATENH, HCPJIMT, TECOK KBAPUEBBIH, NOPORLI ONas-
KpHCTOOQIHUTOBEIE, CHIPbE KEPAMMUECKOE, CHIPbE KHCNOTOYNOPHOE, ChiphEe
KpPEMHE3EMHOC, ChIPhE MIHEPANBHOE H3OMSIIMOHNOE, CHIPLE IIECYaHO-TPaBU -
HOE, CHIPBE CTEKO/BHOE, ChIPLE IEMEHTHOE);

CBHIPbE KPUCTAIMYECKOC KaMHECCAMOLUBCTHOC (A/IMa3bl, KAaMHY FOBEIIUP-
Hble ¥ FOBETHPHO-TIOAEIOUHBIC, CHIPHE [TLE300HTHYCCKOE);

ChIpBE TBEPJIOE TONNMBHO-3HEPIreTHYECKOE (CNaHLBLl Topruue, Topd,
yTONlb, YPaH); .

~ CHIPBE KMIKOE H Ta3000pa3HOe TONMHBHO-DHEPIeTHYECKoe (OUTYMBI He-
(G TsHBIC HNPUPOIHEIE, a3kl FOPIOUNE, HEPTE);

CBIPbE THAPOMHHEPANBHOE (OpOM M #1011, BOAbL MUHEPATIBHBIE, BOARI IIpe-
CHBIC, BOOGI TPOMBILUIEHHEBIE, BOIBL TepMaJleBIC)_;

ra3bl HHEPTHFIC;

JApyTHe BHABI MUHEPAIbHOTO CHIPhs (00pa3oBaHus )eNe30MapraHieBhie,
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ChIPBE CHHTETHYECKOE, ChIPhE TEXHOICHHOC).

HecMotps ua ofipeAenEHHYIO YCIOBHOCTE NpUBEAEHHOH THIIH3aUHY He-
MCTAUTHYECKHX NONE3HBIX HCKOMAEMBIX, OHA B YCNOBUAX PHIHOYHOH IKOHO-
MHKH ABJSETCS, Ha B3TVISLT aBTOPOB, HanOonee ynobHo#H. YaurelBas Halpas-
JICHHOCTH JaHHOi1 paboThl, BO3MOXHOCTb IPUBJIEYEHUS NEMDUHYMATE e
K IPOMBIIINIEHHOMY OCBOCHHIO MECTOPOKIICHHI H BO3MOXXHOE NPHBJICYEHHE
HHBECTOPOB (B TOM 4YHCJIEC U HHOC’[‘paqu!x), aBTOpHI B CIPAROYHHKE NPHBENH
cucTeMaruky mectopoxaeHuii EAO B cOOTBETCTBHH C KiaccHpHKaLHEH
MMuHHCTEPCTBA NPUPOUHBIX pecypcoB P® (Tabnuna I.1).

Tabawmua 1.1
CucTeMaTHKa MECTOPOXICHHH HEMETAJLTHYECKHX NOJIE3HBIX
nckonacMerx EAO no npoMbInineHHOMY HCTIONB30BAHHIO

Hasmenona- Tan crpsg ITpaMEpRl MECTOPOKACHHH B npomenﬁﬁ .
HUE CHIPES
Cripre ropro- | bop Kenponnlt, 3anus
XHMHAICCKOS Pynu docdopunie ITaas Terporas
Cuipse ropro- | U'padur Cowozsoe, Bapekoe, CyTapokoe
TEXHAYECKoE | Margeanr Cadormxusckoe, Jlyronckoe, Monoaexmoe,

Canapcxoe, CTapocMOTyRYpOBCKae,
OsunmnEKorckoe, Bepxne-Camapexkoe,
Tlepesanrpoe, CrapoydxuucKoe

Kamun oSnsmopoussic Kypopraoe, Cpennebaoganckoe
Kammy cTpoRTEnbHEE Bupakanckoe, Llyxaackoe

Kpacks MHHCPAUTHHEIC Coro3Hcrckoe

Tecox ksapuensilt Tpramyperoe, JlexxHepckoe, Bupckoe

Caipse xucnoToynopHoe | XuaraHckoe (GasabThiy

Cripre mecuano- | bupofrmxasckoe, Jlyropoe, Hxypruckoe

rpasxinoe

Cripre neMeHTBO Jlornoronckoe nisecTRara (Comxa [lepras, Conxa |

Bropas), Kumxasckoe (tydm), Jlosmoxoeckoe
{rIHBMCTHIE CHARILY)

Cupre  kpu- | Kamuy  rosenupunie R | Kuprisckoe (ararn), Tanasaimeckoe (rpanatha),
CTAIINYECKOS, | ropemupHo-nosenoannte | IIpasokocrerbrunckoe, Cyxolt Kaltnan (onukcsr)
KaMACCaMO-
L imerHoe I
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Bpycar Kynbnrypckoe, Taparaitckoe, Capxuuckoe
Hentpamnoe, I0xxoe
Tansk Bapaxanckoe
Kauens dappoponstit Manpaii Xnrras, BoMGunckoe
LeomaTrl Pannenckoe N
DmoopaT TIpeobipaskeronrcroe, IToranoscxoe g
Tt Hpnamypcroe, ErpoGumxanckoe-8, Ecaynancxoc‘
CMHu0BRYCKOE
Cripbe Honomur Posopag Ckana, Benas Cxana, CronSosckoe
MuHepamsHo- | MaBecTRAK Jlorgokosckoe (Tpetes Conxa), Kumxanckoe,
CTPONTENHHOC CyTapckoe, AGpaMOBCKoe '
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2. OCHOBHBIE YEPTHI 'EOJIOTHYECKOI'O

CTPOEHUA U OBIIHUE 3AKOHOMEPHOCTH

PABMEIHEHHSA INOJE3HBIX HCKOIIAEMBIX
HA TEPPUTOPHH EAO

Eppeiickas aBToHOMHas 007aCTH 3aHUMAacCT niowans 36,3 Thic. KM?: Ipo-
TSHKEHHOCTD ¢ 3anafia Ha BocToK — 330 kM, ¢ ceepa Ha 1or — 200 km. [osep-
XHOCTB TEPPUTOPUH MPEACTABICHA FOPHBIM H PAaBHHHHBIM THIIAaMH pelbeda,
KOTOPBIE pa3ficNeHbl NEPEXOHON 30HOH CEBEpO-BOCTOYHONO HANPaBICHHA
umpuHoit 50-60 kM.

CeBepo-3ammagnyio 9acTh TEPPHTOPHU 3aHHMAET HU3KO-CPEAHETOPHBIH
(300-1250 M), xapaKTepHBIH [N 10XXHOH YacTh ob1mupHOH XuHraHo-bypenu-
CKO#i ropHO# cucTembl. OHa CIIOXKEHA HECKONBKMMH FOPHBIMHM XpeOTaMH, KO-
TOpEIe 00PA3yIOT B IIaHe ABE AYToobpaszHbie MOpdocTpyKTYphl. BHEmHIOW
oyry oOpa3yroT nsa xpedTa — Mansiit Xuaran v bypeunckuii, a BHyTPEHHIOKO
— Cyrapcknii, Llyxu-TToxroiickuii u [Tomneerckuii xpedtel. Ha ceBepo-3a-
nane perHoHa pasmeltaiorcs Haubonee seicokre (800-1250 M) M cuibHO pac-
yiieHeHnbie Manerit Xunran # Bypennckuit xpe61e1. OHl XapakTepU3yIOTCA
YETKO BBIPAKCHHBIMH BOJIOPA3AENaMH, KPYTHIMH CKJIOHAMHK M TNYGOKHMY
JIOTHHAMH C FUIOCKHMH JHHIMAMH. 3aniaqHyIo 1 1ICHTPAMBHYIO 4aCTH 3aHHMa-
1ot CyTtapcwid, [I{yxn-TToxTovickuit n MNMoMneesckuit xpedbTel (500-800 M),
KOTOPEIE HMEIOT HEYETKO BBHIPAKCHHBIE BOAOPA3AC/L! H UIHPOKHE NOJUHBI.

IOro-pocTounyio yacTs obnactv 3aHuMact pasHuHIBIH (20-100 M) pens-
ed, koTopBIit 1IpeacTaBIeH OkpanHoi CpeancaMypekoli aNIBHANBHOR HIA3-
MCHHOCTH € YposHeM noBepxHocTH 40-100 M. Mectamy HaA Held BO3BbBILLA-
torcs ocraHubl (Hanpumep, Ilerporckne, Bonouyaesckue u ap.) BeICOTOM
85-200 M. B 3T0i1 yacTH, NapaniensHo p. AMyp PasMEINArOTCH, BEITAHYTHIE
B CEBEPO-BOCTOYHOM HanpasiicHuy, ropel Jayp, bomsume Uypku, Ynsaypa
seicoToit 600-830 M. DTH TOPBI BO3BLIMIAOTCA HAJl TUIOCKMMH CIOMKHO OKOH-
TypeHHbIME MpocTpaHcTBamH (60-150 M) npenropHoit okoreunoctn Cpeane-
AMYPCKOH PABHUHDI. :

Ceonornuecxoe crpoenre EAQ

[conorudeckoe CTPOCHUE TEPPHTOPHH ONIPCACILIETCS COWICHCHHEM IBYX
KPYIIHEHIINX TEKTOHHYECKHX 3N1eMeHTOB tora [lansHero Boctoka — gperue-
1o BypcuHCKOro KpHCeTanIHyecKoro MaccuBa U Me3030ickoi CHXoT3-AMH-
CKO#f MOKPOBHO-CKIATHATOH CHCTEMRL. I'paHKLIA 3THX CTPYKTYD NMPOCIICKU-
BaETCA B CEBEPO-BOCTOUHOM HAMPABACHUH U B npclienax 061acTu nepekpuiTa
MOIIHEIM 9EXJIOM OTIOXKeHHH CpeHeaMypCcKOH BRaHHDL.

BypenHCKHI MaCcCHB Ha TCPPHTOPHH 06/1acTH LipeacTaBIeH ManOXHHIaH-
ckuM ONOKOM, B CTPOSHHH KOTOPOTO YUaCTBYIOT PA3HOBO3PACTHBIE MOPOALE
Pa3JIMYHOrO COCTaBa M IcHe3uca. B OCHOBaHWM 3TOTO MacCHBa 3alIErarot
apeBHeHmHe (apxefickHe) rTy6okomeTaMopdH3OBAHHBIC TOPO/IBI AMYpPCKOH
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cepun. Oxa 0ObLETUHAET TPU CBUTHI — TYTOBYUXHHCKYTO, AHYYHCKYIO H YPHIb-
cKy10 061ei MOHOCTHIO 4500 M. OHH CIOYKEHBI HHTEHCHBHO M CHIBHO TUC-
HOTMPOBAHHEIMHM THEHcaMy, aMbUOOIHTaAMY i KPACTAILIMYCCKHMM ClIaHIa-
MH. 3TH HOpoAbl Kak OBl BIUIaBNeHHBIC B Gonee MoNoAble MAICO30HCKUE
[PaHHUTEI, MACCHBBI KOTOPBIX PACTIPOCTPAHEHEI HA 3HAYHTEITEHBIX TUTOIIAIAX.

HwKHENPOTEPO30NCKHE METAMOP(H30BAHHBIE BY/IKAHOF€HHO-OCAI0YHBIC
TOMIUK M MHTPY3UM C MeTaba3uTaMu, rHelcaMu, MPaMOpPaMy H KBAPLMTAMI
COIO3HEHCKOW CBUTHI ofmeit MomuocTeio 1500-1700 M. 3tu oOpasoBanns
OTHOCATCA K APSBHEHILINM 3€ICHOKAMEHHBIM HOSCAM M K HUM TIPHYPOYEHb
KpyNHCHILME MECTOPOXKIACHHA H POABICHKS rpadHTa.

B paiione Manoro Xunarasa v €ro oTporoB LiMpoKoO pa3BUThl TEPPUTEHHO-
KapOOHATHBIE ¥ BYIKAHOT€HHO-TEPPHICHHBIE OTIIOKEHHS BEPXHETO JOKEMO-
PUs ¥ PAHHETO [1aJICO3051.

K BepxHEMY NMpOTEPO3010 OTHECEHB! OTIOKEHHA AUTYPCKOH, HTUHYHHCKOH
H MYPAHJIaBCKO# CBHT. JfuTypckas cBuTa, MomHocTs0 1100-1200 M, cnoxe-
Ha NPEUMYILIECTBEHHO H3BECTHAKAMH C PEAKHMHE [POCIIOSMH CITIOAAHBIX ClaH-
1ICB, KBapUUTOB ¥ PHnauros. MruHauHCcKas CBUTA NpEncTaBiIeHa leCIaHn-
KaM, aIEBPOSTHTAMH, THHHUCTBIMHK CiaHIaMu obuie# mommocThio 1000-1100
M. MypaunaBckas CBHTa CIOXKECHA AOJIOMHTAMH, YIIHCTO-IJIMHHCTHIMH H
KPEMHHCTEIMU claHIaMu o01eH MomEocTeio 700-800 M.

Ha nmoposax MypaHIaBCKOH CBUTHL ¢ Pa3MBIBOM 3aJIEralOT OTIOKEHHA
PYAOHOCHOHM ¥ NOHINOKOBCKOH CBUT KeMOpus. PyaouocHas cBUTa CloxeHa
ClIaHIIaMH, ANCBPOJHTAMH, JICCYaHUKAMH, W3BECTHAKAMH H KETE3HCTHIMH
KBapLHUTaMH 00UIcH MoniocTsio 150-600 M. JlonZOKOBCKAsA CBHTA NPEACTAB-
JIEHa B OCHOBHOM MPaMOPW30BaHHBIMH U3BECTHAKAMH ¢ HOAYMHCHHBIMH YT -
AUCTO-CCPHLIMTOBBIMU, YINIACTO-INHHUCTHIME, KPCMHHCTEIMM CHAHUAMY K
JONOMHTOBBIMHU MECYAHHKAMH 00Hiel MomuocThI0 600-800 M.

Meramopdn3M 3THX NOPOJ HEPAaBHOMEDHELH H, KaK IIPAaBHJIO, HE [IPEBEI-
1IaeT CTajuM 3ejieHocnanieBod ¢anuu. C 3THMH OTIHOXEHHAMH CBA3aHBI
MHOTOYMCHICHHBIE MECTOPOXKICHHS ¥ NIPOSBIICHUS MPaMOPOB, H3BECTHAKOB,
margesnta, Opycura. B cerepo-zananio#t wacti 061acTH HOBCEMECTHO pac-
NIPOCTPaHEHB! IPaHU TOUIBI OMPOOHIKAHCKOTO H OUPCKOFO KOMILIEKCOR, KO-
TOpPbIE MPOPHIBAIOT OTIIOKEHHA PYXOHOCHOH B JIOHAOKOBCKOH CBHT PAHHEKEM-
Opuiickoro Bo3pacTa M AN KOTOPHIX TIONIYYEHB! PAlHOJOTHUYECKHE
onpenencaus ot 600 go 300 MiH. net.

HrkHe JAeBOHCKUE-CPEAHETPHACORBIE TEPPHICHHBIE OTIOXKEHHS CIAraroT
Ypmuiickui rporu6. 31 obpa3oBaHus Pa3AEASIOTCSA Ha IBE CBHTHI: IIa4yaHC-
KY0 H HHpaHcKyHo. Iladanckas ceuTa, MOIHOCTRIO 600-700 M, clnokeHa KOH-

IMOMCpaTaMH U HECYAHHKaMH C TOHKMMH [IPOCNIOSMH craHUeB. Hupanckas
CBITA IPEICTABACHA H3RECTKOBHUCTHIMH, IECYAHO-TIIHHUCTHIMHU U lmmnc"rm-’
M CJIaHLIaMH MOMIHOCTEIC 70 1000 M.

Ornoxxenns kapboHa, MOIHOCTHIO 10 250-300 M, passyThl B BUAE IOKPO-

soB 2Qdy3nBoB B paione Kyp-Ypmuiickoro Mexaypeussa 1 xpebra LIlykn-
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TToxroii. O6pazoBaHis HHKHECPCAHETD KapDoHa NPEACTABNECHBI aNeBPOIH-
TaMH HOAWHCKOM CBMTHI, MOWHOCTE KOTOpPHIX cocTaBaser 560 m. Otioxe-
HHS CpeIHEe-BEePXHETo Kap601-1a O0BCANHEHB! B YAYHCKYIO CBUTY, CIIOXKEHHYIO
TICCIAHHKAMH, [JIMHUCTHIMH H KPCMHHUCTO-IIMHHCTBIMH CITAHIIAMH H 3€/IEHO-
KaMEHHBIMH 3q>(by3naamu obueit MoutHOCTEIO 40 1000 M.

O6pa3oBaHNa paHHENCPMCKOTO BO3PacTa MPEICTABIEHB! YIBKYKCKOIH,
KyKaHCKOH H caHapckoi CBHTaMM 00reii MOIHOCTEI 0k010 3000 M. Yib-
KYKCKasi CBHTa CJI0X€Ha TCPPUICHHBIMM H TEPPUICHHO-KPEMHHCTBIMH 110pPO-
namu. K KyKaHCKOM CBHTE OTHOCATCA NAMIEOTHITHBIC 3()Y3UBBI OCHOBHOIO
CpeHero cocTaBa, HX Ty(bl, TEPPUreHHBIC B TEPPHIEHHO-KPCMHACTHIC 110-
ponbl. Carapckad CBHTA CHOKCHA [MTMHKCTHIMY CHAaHIaMK, NCCIANHKAMYA U
anepponuraMu. Ha arvx nopoagax 3aneraior TEPPUTCHHEIC H BYITKAHOTEHHO-
TePPUICHHBIE OTNIOKEHNA APATICKOM, YTAHAKCKOH H JKHAKYHBCKOM CBHUT BEp-
XHCH NEPMH MOMIHOCTHIO A0 3600M. BCpXHENICPMCKHE TEPPHICHHbIE OTIIO-
SKEHWA BRLACMSIOTCA B PaliOHC XP. YIbIyp, FIC OHH IPEACTaBIIEHbI YHIYHCKOH,
6a06CTOBCKOH U CepayXHHCKO#H canTamMy 06mei MoIxnoCThI0 ko 2500 M.

HmkHe-CpeAHETPHACOBBIE OTIOKCHUA BCTPEHAIOTCA B paiioHe XpebToB
Bonume Yypxu 1 Ynpayp. Oun 1peacTaBieHb! NECYaHHKAMH H aeBPONUTA-
MH 0011ei MoLHOCTBIO 30 250 M. BepxHeTpuacoBkie 00pa30oBaHUS 3aKapTH-
POBAaHE! B BEPXOBEAX PeK AMI'YHU 1 YPMH K 00beINHCHBI B MEPEKCKYIO CBU-
Ty. OHa clOXEHa KOHIJIOMEPATaMK, TPaBENMUTAMH, NeCYaHHKAMH H
aneBposnTaMM 06meit MoHocThio 700 M,

IOpckue OTROXEHHA LIPEACTABNICHBL TCPPHICHHBIM KOMIUIEKCOM [TOPO
dmmonanroi dopManun 061ueH MolunocThio fo 9000 M. Cpean nopoi BeI-
nengworcs Gyaropekas, xypOuHcKas, ynsOuHCKas, CHITHHCKAsA ¥ TAJa/THHCKAS
ceuTel. bymopckas ceuta, MOILHOCTLID | 100-1200 M, crroxeHa KOHITTOMEpa-
TaMH, MIECIAHUKAMH C [IPOCOAMH [TIMHUCTHIX CaHUEB. O'I0XeHNA XypOnH-
CKO¥ CBHTHI IPE/ICTABNICHBI NTEPECIIaUBaAIOUIHMHCS IIECYARHKAMH, ATIEBPOITH-
TAMW H TMHHUCTHIMU cnasnaMu ¢ obmed MowHoCcThIO 1300-1350 M.
Vius6HHCKas CBHTa CNOXEHA OYeHb HEBBIACPKAHHBIMH TCPPHI€HHBIMHU IO~
poAaMH MOIIHOCTLIO okono 1500 M. Cuannckan cBUTa CIIOKERA NPEHMYIIIC-
CTBEHHO NECHAHHKAMH, PCKC ATCBPOIIHTAMHU H TPABCIHMTAMH O0IICH MOILHO-
cTei0 1470-1550 m. Tlopoibl nanajuMHCKOH CBHUTHI MPEACTABICHD
[1€CYAHUKAMH, RNCBPOIMTAMH, NTHHACTLIMH, KPCMHHCTO-TITIMHUCTHIME U KPCM-
HUCTBIMY cllaHuamu ¢ obmeii mownoctsio 1100-1600 M.

O1n0oXeHUs METOBOro BO3PACcTa 3aKkapTHpOBaHb! Ha Manom XuHuraue, rae
OHH NPEACTABIEHB] ByNKaHOTEHRBIMH H BY/IKAHOF€HHO-0OCaXOYHBIMH 06pas0-
BaHUAMM. 31ECh BHIICAKIOTCA KAMEHYIIHHCKAS, CTAHONUPCKAs, CONOHEHAs
1 Oupckas cBuTeL. KaMeHYIIMHCKad CBUTA CIIOXKEHA KOHIJIOMCpAaTaMH, Mec-
“JaHWKAaMH, aJIEBPONHTAMM M YIIMCThIMH CJIAHIIAMH MOTIHOCTLIO 10 800 M,
O6pa3oBaHis CTAHONHUPCKO§! CBUTHI, MOLUIHOCTRIO OKOTO 400 M, MpccTasie-
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HBI IOPOUPUTAMY M AHAC3UTAMH, UX Ty(amu 1 Tydobpexinsmu. Cononcu-
HAast CBMTA CIOXEHA KBapLIEBBIMH NOPQHpaMH, PeNib3UTaMH UX Tydamu Mo~
HOCcThI0 900 M. OTnoxeHHUs GHPCKOl CBUTHL, MOIHOCTBIY 100-850 M, ripen-
CTaBJICHBI KOHIVIOMEPATAMH, NECHAHUKAMH C MOAYHHEHHBIM KOIHYECTBOM
TvhOB, YTIUCTO-TTHHUCTRIX CMAHLIER ¥ KAaMEHHOTO yrig. B nepxueidl wactu
paspesa 3aJeraoT NECKH, FATCTHHKH, KOHIIOMCPATl, THHBI, IECIAHHKH La-
rasHCKON CBUTH, oOuiei MomHocTLIo 200-300 M.

B ocanounoM koMTuIeKce TIajicOTCHOBRIX M HEOTCHOBLIX OTIIOKEHHH BbI-
NeSIAI0TCs YepsopedeHcKas, bupobenbackas # yIlyMyHCKas CBHTHL.

OTAOXKEHHS YEPHOPEHECHCKOH CBUTHI PACWICHAIOTCS Ha HIKHIOIO H BCPX-
HIOIO NTOACBHTHL. HInKHsA NOACBUTA CHOXKCHA MCIIKO-, CPEHE- ¥ KpYTIHO3ep-
HHUCTEIMH MECKaMH (ailuy pycla peKH, NINHAMH | aneBpuTamMy dauuu npo-
TOYHBIX H 3aCTOHHBIX 03€D, YITIAMHU H YIITUCTBIMHE IMHHAMH (aniH TOpOAHBIX
6osr0r. O61I0MOTHEIH MaTe€pHa NPEACTABACH B OCHOBHOM QH/AC3UTAMU, aH-
IE3UTOBLIMU TOPPHPHTAMH M JauKTaMH. B BCpXHeEH YacTH MOACBHTH fIpe-
00MagaT OJHOPOXHBIE FITUHEI ¥ aNeBpUThH Qaluii 33CTORHBIX B npomqumx
o3ep. [TopunHesoe 3HaYCHNE HMCIOT IIECKH CPEAHEH, MEIIKOM M KPYTIHO#M
3EPHUCTOCTH, @ TAKOKE MANIOMOLLHBIE CIIOH TATCYHHKOB PYCIOBBIX (paurm
MoLHOCTE nopox HYDKHEH MOJACBHTHI cocTasnseT 640 M.

B HyokHeil 4acTy BEpXHEH ITOACBHTHI YCPHOPEUCHCKOA CBHUTBI 3aJ1EraloT
HCCOPTHUPOBAHHBIE MEJIKO-, CPEHC-, PeKe KPYTIHOZCPHHUCTBIC IECKH PyCIIO-
BO-TTIOHMEHHOH QaluH, aleBpHTHL M IIIHHBI (Galliy IPOTOYHBIX M 3aCTOMHBIX
03ep, a TAOKC IJIAcThl 6YPOro ynis H YIIMCTHIX ITTHH Qanuu TOpgsHEIX 60~
NOT. B BepxXHEH 4acTH IOACBUTHL PA3BHTBI IPEHMYTHECTBEHHO MECKH KPym-
HO¥ 3€PHHUCTOCTH PYCIIOBBIX (anuil, CBETNO-CEPHIC ¥ TEMHO-CEPhIC ONHOPOA-
HBIC TIVHBL (QaliHil 3aCTOMHBIX 03€p, NPOCIOH MENKO- H CPCAHEICPHUCTOrO
TIECKa, [IACTH ¥ IPONNAcTKy 6yporo YIIA ¥ YITIUCTOM MIHHBL hauui Top<1m-
HbIX 60J10T. MOIIHOCTE OTVIONEHHHA BCPXHCH MOACBUTHL 265 M.

bupodenpackas cBHTa CiHOXECHA TYQOTCHHBIMH [NHHUCTO-AJICBPUTOBDI-
MH TIOpoAaMH (paru NPOTOYHAIX 03ep ¢ NpocaosMu TYGoB 1 Tydduros. B
OCHOBAHMH CBHUTHI 3aJ1€ETA0T KPYTTHO- H MENKO3EPHUCTHIC NECYaHUKH. Mo-
HOCTB TOPOJI CBUTHI OKOI0 150 M.

YiuiyMyHCKas CBHTa IO THTONOI MYECKHM OCOOEHHOCTSM MOpO/] pasaeie-
Ha Ha JIBE MOCBHMTHL HIDKHIOK — YTIICHOCHYIO M BEPXHIOW0 — 0¢3yTONbHYIO.

HuxHssg NOACBUTA CIOXKEHA aJIeBPUTAMH ¥ TIHHAMU (alui OTKPBI-
TBHIX, 32CTOMHBIX U 3aPACTAKIIMX 03€P, a TAKKE YIMHCTHIMY INIMHAMH U
yrnaMu gaunit TopPaHbIXx 6010T. MOMIHOCTD OTAMKEHUE HIDKHEH DO~
ceuthl 100-150 M.

BepxHiolo noAcBuTy crararot AIICBPATHI, MECKH, IpaBHH, ralleYHAKH (ba-
1IM# IIPOTOYHBIX U MOUMEHHBIX 03¢, MOHMBI 1 pyclla PCKH, a TAKXe IVIMHBI U
aneBpHUTHI Galuil 3aCTOMHEIX H 3apacTarolugX 03ep. MOWHOCTE OTIOMCHHI
BepXHeH moACBUTH 220 M.
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Huvpy3usHbic o0pa3oBasua

Ha paccMaTpuBaeMoit TCppHTOPUH, OCOOEHHO B €€ CERepO-3ana/IHoi Ya-
CTH, IIMPOKO PacipocTpaHeHbl HHTPY3HH MPOTCPO30HCKOTO, paHHAEnaNe030H-
CKOro, paHHE-CPEHENAICO30HCKOr0, NO3AHENANIE030NUCKOTO U MO3AHEMETIO-
BOT'O BO3pacra.

MHTpY3HH MpOTEPO30OHCKOrO BO3PACTA fIPCACTABNEHB KaTaK/Ia3HPOBaH-
HBIMY U MUNOHHTH3HPOBAHHBIMU ICHKOKPATOBEIMH [PAHHTAMH U [PaHUTO-
rueiicamu, KOoTopbie pasedThl Ha Xp. [llyku-Tlokroi, B BepxoBeax pek bu-
pyuixa u [Necrpyiika. BMelaoimmMy NopoaaMu CIIyXaT MCTaMopdHIecKue
OOPOJBI COKO3HEHCKOM CBHTEL, KOTOPHIC HA KOHTAKTaX C HHTPY3HAMH MUIMa-
TU3HpPOBaHEL. :

PanHCnANe030/iCKHE HHTPY3MBHBIE 0OpA30BaHMA CNATAIOT KPACTANNHYEC-
xuit dyrnaamenT bypenHcioro maccuea. Xpeber LLlykn-Ilokro# cioken aABy-
CUOATHBIMH GHOTHTOBO-MYCKOBHTOBBIMH FPaHMTaMy IUIOTHOCTSI0 2.58 r/em?,
T paHuThI, TPaHOIHOPUTHI M TAr HONPAHMTEI cnaratoT Mupomnxurckuit u bu-
pYLWHHCKUE MaccHBb. B MHpPOIIMXHHCKOM MacCHBE IM1aBHast POk IPUHAA-
JEXKHT NopdUPOBUIHEIM PPABMTAM, KOTOPEIE TAKOKE BEIXOAAT HA JHEBHYIO
MOBEPXHOCTE B MeXTypeube pek buakana n CyTtapel, Camapsl 1 MupoHHXH,
B BepxoBse pek Kynemuoii u Jlucteauxu. B nebonbinoM Texrosuseckom Gnoxe,
PACIONOXKEHHOM BacTOgHEE Xp. Bonbine Hypky, HaXoa4TCA MYCKOBHTOBBIC
rpasuTh. Cpe/iHee 3HAICHHC IIIOTHOCTH rpaHuToB 2.59 r/ca’. PanHeualco-
30HCKHC JaHKH NIErMaTHTOB M allIUTOB IIMPOKO Pa3BHTHI B paitoHe . Mastu-
Has. [IpOTAXCHHOCTD AaeK — MEPBBIE COTHH METPOM, MOIIHOCTH oT 1 go 10
M. OpnoBospacTasie rabopo cnarator HeGonbime (okono 0.5 kM?) wrroxo-
ofpashsre Tena, 3 13 KOTOpbix HaxoaaTcs Ha xp. llyku-Tlokroi, a | B6mmsu
Masygnas. Ilnornocrs rab6po 2.86 r/cm®.

HHTpy3un paHHe-CpeIHENane030HCKOro BO3pacTa NpeACTaBIeHbI PO30-
BaTO-CEPHIMH JIEHKOKPAaTOBBIMH TPAHUTAMH, KOTOPhIE Hanbonee BIMPOKO pas-
BHTHI B 10kHOH FacTu xp. [Uyku-Tlokroit, B Gacceiinax pek Muponnxy, [Tom-
necskH, Jlesoro brmwkana, Jiyrooi, Mamu, Kosynuxu, lectpyiuku, YHryH,
B paiioHe ropnl Ilnockoil. BMematomumy nopoxaMu Ans HHTPY3ui sBas-
I0TCK IPOTEPO30HCKUE 0OpazoBaHua M paHHENANe030HCKHE rpaHuTOnab. B
paitore rope! [110cKko# pa3BUTE MENTKO3EPHUCTHIC TYPMANH-MYCKOBHTO-
BbIC FHEHCOBHMAHBIC FPAHUTbL, COACPKAUINE WHOTHA XiIIbI TYPMAsTHHOBBIX
uermaruroB. [Topoanl ypURBCKOH B MTHHYMHCKOH CBHT B 30HE WHPHHOH 10
1.5 kM KOHTaKTOBO MeTamophn30Badbl. Menko- 1 CpcAHC3CPHUCTHIC MYC-
KOBUTOBBIC I'DAHHTHI ITPEUMYIUCCTBEHHO Pa3lBMTHE B Mexaypeuse Mamu-
Bypxamn. Bece nepedncieHHbBIe MTOPORBI XapaKTEPH3YIOTCA CpedHel MnoT-
HocThIO 2.57 ricM?.

HHTpY3un no3axHenanco3oRCcKoro Bo3pacta pazsuTsl Ha xp. Ulyku-IlokToii,
B BEPXOBbAX JIEBBIX NPUTOKOB p. bupymika, v xp. Jayp. [lopoast npeacrasie-
HBI FPaHMTAMH, TPAHAT-NOPHUPAMK U KBAPUCBLIMH TOphHpaMH.

WHTpy3nH 1103IHEMER0BOI'0 BO3PACTA B NTPERENax paccMaTpHBaeMok Tep-

2



PUTOPHH, IO CPABHCHUIO C APYTHMH HHTPY3HAMM, HMEIOT Haubonbiee pac-
npoctpaHedue. Beiendctes ase $asel nozggeMenoBoro marmaruima. K
nepBoit (pasc oTHECeHB rabOPO, KBAPIEBHIC MOHIIOHUTHI, JHOPHTH H JHOPH-
TOBBIE NOP(MHPUTEL, & KO BIOPOH — IPAHKTEL, FPAHOAHOPUTEL, IPAHHT-NIOPGH-
PbI M IPaHOAHOPUT-NOP(UPEL

OcHOBHBIE MOPOABI IEPBOH a3kl pacTIPOCTPaHEHk TONHKO Ha XP. I].Iylcn-
[Toxroit, B Bexosbsix pex [lectpyuika, bonsmoit Viymys, lyxknuka-2. 3nech
OHH CTarafoT HaKJIOHHBIE 3aJICKH, KOTOPHIE MPHYPOYEHBI K FOT0-BOCTOYHOMY
OKOHYAHHIO KpyTiHo#H by TakaHCKo# TpaHUTHOR HHTPY3HH.

I'paHuTBl BTOPO¥ MHTPY3HBHOM (a3bl CIAraroT jBa KPYTTHAIX MacCHBa —
Yypxusckuit u byraxanckmid, a Tawke Gonee Menkue Tena Ha xp. Jlayp n
Vibaypa. C no3aseMeI0OBBIMU IPAHHTOUAAME BTOPOH a3kl CBS3aHBI MHO-
IOYHCAEHHBIC JAHKOBEIE H )KHJIbHBIE 00pa30BaHHA, KOTOPBIC AEIATCS Ha JIBE
rpymnsi. K niepBoii rpynne oTHeceHb! NErMaTHTb! H aIUTHTHI, IPHYPOYCHHbIE K
BHYTPEHHHM 4acTaM YypKHHCKOM HHTPY31H, II¢ OHM 00pa3yioT Hebonbiine
JTUH30BHIHBIE TENA U XKHIBI ITHHOH 1-2 M H MomHocThio 10 0.5 M. Ko Bropoit
TPYIIE OTHOCSTCS MPAHMT-NOPGHPEL, MPAHOAHOPHT-IOPOUPEL, KBAPLIEBHIC HOP-
¢$upsL, Penp3uT-noppHpel ¥ aHAE3HTHL. BONBIMHHCTBO 3THX JacK pa3Menia-
eTcs 3a NpefenaMy MHTPY3HMH BO BMEUIAIOIIMX nopo,uax. IInoTHOCTE 3THX
nopox koxconercs B npeacnax 2.25-2.70 r/om’.

Of11He 3aKOHOMEPHOCTH Pa3sMEeHICHHs MOJIE3HBIX HCKONaeMBbIX

Ha reppuropus EAO pasmemiactes 3HAYHTENABHOEC KOAHMYECTBO MECTO-
POXACHHH M PYIONPOABIEHH# CaMBIX Pa3HOOOPa3HbIX MONEe3HBIX HCKOae-
MbIX. T10 HaCBINEHHOCTH UMH H KOHUECHTPAUHH TI0JE€3HBIX KOMITOHEHTOB —
3T0 oxHa K3 Horatedunx tepputopuil Poccuiickoit denepaunu. O0ycnoB-
JIEHO 31O TEM, YTO 3[JeCh Pa3BHTEI T€OJIOrHYCCKHE QOpMALIMH PA3THIHBIX
BO3PACTOB, @ MPOLECCH] TEKTOHO-MaIMaTHYeCKO! aKTHBM3ALMH, IPUBOIS-
mHe K 06pa30BaHHIO MECTOPOXKIICHUH, NPOSRIATNCE HCOQHOKPATHO H MH-
TeHCcHBHO. B npezenax paccMarpuBacMol TEpPHTOPHH BRISBJICHO H pa3Be-
xaHo 6onec 20 BHIOBR HOJC3HBIX HCKOIIAEMBIX, B T. 4. MECTOPOKICHUSA
POCCBIITHOIO 3010Ta, XKeje3a, Maprauia, oJopa, rpadmra GepuInus, IUTHA,
dmoopuTa, OpycHTa, MarHE3UTa, MPaMOPORB, IIEONIHTOB, TATBKE, MHHEpAJIb-
HBIX KPAacOK, KEPAMHYECKOIO ChIpha, Topda, YIa, ropadnx U XONOAHBIX
neueOHBIX MUHEpaNLHRIX neTounukoB (Kynsypekuii, Bennenesckuit, Cra-
puunxuHckuii, Hmwxae-Tynosunxunckuii u ap.). Ilepcnexrusaa obmacts nHa
BEISBIICHHE MPOMBILTCHHBIX MCCTOPOXKICHUA H IPYTHX NOAE3HBIX HCKOTIa-
CMBIX, B T. 9. HeQTH ¥ Taza, MONKOAEHA, CypbMbl, YPaHA, DEAKUX MeTan-
JIOB, FOBENUPHBIX H OBCIHPHO-ITOACIOYHbIX KAMHEH, BBICOKOKAYCCTBEHHBIX
IVMH ¥ MUHEPANhHBIX YA0OpEHHH.

MecTopoXkaeHHS [T0JIE3HBIX MCKONaeMbix 00nacTy cOpMHpPOBAINCH B
pAa3NMYHBIE METALIOTEHUYCCKHE 2M0XH. B IpoTepo30iickyo 3moxy o6paso-
BANHCH MECTOPOKACHHUA HCMETAJUTHHUECKUX MONEIHBIX UCKOIIACMBIX: niRe-
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CTHAKA, MATHE3UTOR, H0JOMUTOB, rpadura, cmoast v ap. Jus kemOpuiic-
KOH 31O0XH XapaKTePHbI MECTOPOKACHHA Kene3a u mapranua. C Me3osoiic-
KO#H 3M0X0#, B pe3yJIbTaTe TCKTOHO-MArMaTHYeCkOH aKTHBH3AIKH, CBA3aHO
($hOpMHpPOBaHHE MECTOPOKICHHIA 30110Ta, OJIOBA, CYPEMBI, MOMIHOIeHa, ypa-
Ha ¥ 1p. B no3iHeMenoRy0-KaiHO30HCKY10 310Xy 06pazoBanuchk pasHoo0-
PA3HBIC POCCHIIHBE MECTOPOXKICHHUA, B T.4. 30JI0Ta, NECKOB, IVIMH, FPaBUH-
HO~IIECYAHBIX cMecel U Ip.

K HacTosieMy BPEMEHH OCBaHBACTCA NHINE HeOONBILAS YacTh [10JIE3-
HBIX MCKOIIACMBIX: BEAETCS A0DBIYa 0108, 30/10TA, OpycUTa, HIBECTHAKOB,
JIONIOMHTOB, TOP(a, CTPOHTENBHELX MATEPHATIOB.

OCHOBHEIC ONIOBOPYAHBIC PAHOHEI HA TCPPHTOPHH 0O:1acTH — XHHTaHCKMIH
n Cyrapo-bH/pKaHCKUH, B nIpe/ieNiaX KOTOPhIX pasMernaeTcs 14 MecTopox-
aeusit. C 1945 roga nodeiuy 1 oboranicHyge 0/10Ba Ha XHHIAHCKOM MECTO-
POXKAEHHY IIPOM3BOIUT koMbuHaT “Xunranoioso”. B mpeamayuue rogst
MaKCHMalTbHas A0OkINa 0J10Ba 3a¢cch Joctirana 1000 ToHH B roj, a nocae-
IHUE TOABL OHA cocTarnser He Ganee 50-60 tonn B rog. [myOuna orpaboTku
MecTopoaeHHs JocTuria 600 M, HO HECMOTPS Ha 3TO 34ECh HMEIOTCA 3HA~
YUTCHBHBIC MepCreKTHBR AoOI9n onora (o 800-500 T B roa) B CBA3HM CO
BCKPBITHEM HHXKHHX F'OPH30HTOB M BOBJICYCHHE B OTPAbOTKY HOBLIX OJIOBO-
pyAHBIX Te1. KpoMe 0noBa B py/IHBIX TENAX COAECPKATCS Meb, CBHHEL, LMHK,
MBILUBAK, BUCMYT, CYPbMa, cepebpo, Monubaey, 3onoto. IlonyTHo ¢ OCHOB-
HBIM OCBOEHO IIPOH3BOZCTBO (MIHOOPUTOBOrO KOHIICHTPATa, MPUMEHACMOTO
KaK (IIOCOBOE ChIPHE, a TAKKE B CTCKONIBHOM M 3MAJICBOM TIPOU3BOACTBE.

3omoto Ha ManoM Xuuraee /[(00BIBalOT Ha4MHas CO BTOPOH TONOBUHBI
XIX Beka. B Hactosuiec BpeMa 30MOTOHOCHHIC MCCTOPOX/ICHMS pa3paba-
THIBAIOTCS B OCHOBHOM THAPABIHYECKHM CTIOcOOOM M3 JONMHHEBIX M Teppa-
COBBIX OTiONeHUM B Oacce#He p. CyTapsi M B BEpXoBbAX p. bimpkana. Hau-
fosee MepPCHEKTHBHONW NPEACTABIAAETCS I0KHAs, IPUTPAHAYHAL YaCTh
TEppuTOPHH. B HacToswice Bpema U3 poccemned nodpipaetca 180 - 200 xr
30/10Ta B T0A. AHAJIM3 TEONIOTHYECKUX MATepHANIOB [OKA3BIBACT, YTO 3AeCh
BO3MOKHO 00HApPYKCHHE KOPCHHBIX MECTOPOXJICHUH PYIHOrO 30/10Ta, B an-
JOBHANTBHBIX POCCHITAX BBIABNEHBI FPAHATH, KOPEHHBIMH HCTOUHUKAMH KO-
TOPBIX SBISIFOTCS OPTOrHEHCEL.

3HayuTeNnbHBI M Pa3sHOODPA3HEL 3AlIACHI 10IC3HBIX UCKOMAeMBIX B 00mac-
TH, KOTOPBIC MOKa €II€ Ha pa3pabaTeIBAIOTCS, HO NPENCTABISIOT CHIPHCBYHO
0a3y B OyaymeM. Baxknoe MECTO cpei HMX 3aHMMAIOT XKENE30PYIHbIE H
AKENe30MapraHeBhle MECTOPOKICHMS, KOTOPLIE MOTY1 YCHEITHO paspada-
THIBACTCA MIPH CO3XAHMH COOTBETCTBYIOIER HHPpacTpyKTYphel. Mano-Xu#-
raHcKas >KeJIe30py/JHas NMPOBMHIMA MUIOINAAbI0 3 THIC. KM? PACIOIOKERA B
O01y4eHCKOM paliOHe B HENOCPEACTBEHHOe OnuzocTH (4-16 kM) ot Tpanc-
cubHPCKO JKeNne3HOIOpoKHOH MarucTpaiu. XXenesopyausle 3aj1€KH UMEIOT
paHHCKCMOPUEICKHH BO3pacT M NPOCNIEKHBAIOTCA B BHAE NOJIOCH! Ha [50 kM
nipy wkpuae 10-40 kM. Ha kpynreiimux — Kumxauckom, Cytapekom 1 Koc-
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TEHBI'MHCKOM MECTOPOX/ICHHAX MPOBeIeHb! pa3BeJ0uHbIe PaboTH M pecyp-
ChI DY/ OIIpEfieNeHE) B 06bEMe 2.7 MiIp/. T.

MapraHueBble pyabl COCPENOTOYECHB! B KPYNHbIX MECTOPOXACHHAX:
IOxHO-XMBranckom u bnkanckoM. B pynHoM none, IpoTspKeHBOCTRIO 60
KM M IIHPHHOM 6-8 KM, BBIABJICHO ¥ OKOHTYDEHO 2() pymHeX yuacTron, Pazee-
JQ3HHBIE M TIOJCYHUTAHHBIE 3aHachl 5 yyacTkoB HOMHO-XHHIaHCKOrO MECTO-
POXACHMA COCTABIAIOT 9 MAH. T, IPY CONCPXKAHMU Maprakua B pyae 19.2-
21.1%. Pa3sBenaHHple 3anacsl Mapradia BHIUKaHCKOro MeCcTOpOXIeHHT
COCTaBIAKT 6 MIIH. T, IPH COACPXKAHUM Mapranua B pyae — 18.4%.

[pcasapHtenbHO MPOBEAEHHBIE TEXHUKO-YKOHOMUYECKHE pacyETH Ha Gase
BBIITOTHEHHBIX TEXHOMOMHYECKHX UCCIIEI0BAHH# IOKA3KIBAIOT BO3MOKHOCTD
penTabenbHOi 0OpaGOTKH OTKPHITHIM CIIOCOOOM XKENE30PYAHBIX MECTOPOXK-
JEHHH B KOMILIEKCE C JKEIE€30MapraHLeRbIMK M IONYTHOTO HCIIOAB30BAHHA
IIOPOX BCKPHILIU (FTIHH, H3BCCTHAKOB H U3BECTHAKOBBIX CIAHUCB) KAK EMEH-
THOT'O K CTPOHTENBHOTO CHIPBS.

Ha paccmarpusaeMoii TepPHTOPHE BBISBICHO HECKOIBKO Mecropoxme-
HHH H pyRONPOABIEHHIH CypbMbl. OIHO U3 HHX HPEACTABJICHO 30HOH TEKTOHH-
4eCKUX OpeKunii, 3anerayX CpeaH o3 qHEMENOBBIX JIMITapuTOB. Bpexunn
CLEMCHTHPOBAaHBI XaJHICIOHOM, ONlanoM U gmooprnToM. MoLIHOCTD pyAHOTO
Tena u3MeHsAeTca ot 1.5 mo 25 M, a coxepxkanHe CypsMEI - OT 1 10 3%.
3anachi Gu0OpHTa B COTHH Pa3 IPEBBILAIOT 3a1ACKHI CYPbMBI. '

K MyparAaBCKO#i CBUTE BEPXHEr0 NPOTEPO30A NPHYPOHCHO Bepxne-Enn-
KAHCKOC OJIOBO-CBHHECLI-CYPbMAHOE MECTOpMKACHHE. PyHbIE Tena BCKpPLI-
THI CKBXKHHAMH Ha myOuHy a0 120 m. MomHocTs ux konebaercs ot 10 qo
15 m. Cpennee conepxKaHue CypsMbi coctaBnser 3.67%, onosa 0.92%, ceunua
6%, BrucmyTa 0.14%. memsaxa 2.78%. B 10noMHTaxX MypyHIABCKOH CBHTBI
H3BECTHHI NTPOABNCHUA 60pa, KOTOPHIC NPHYPOYECHb! K MATHEIHAJILHBIM CKap-
HaM " xam.unqmpam Tposisnenus tocdopa Taxke TOKaTH3yIOTCS B nipeje-
Tax OTIOKEHHH MYpaHXaBCKOH CBHTEIL.

B 06M2CTH BBIBIEHO HECKONBKO MCCTOPOKIEHHH 6eprmmvs. Ha JAuryp-
CKOM MECTOPOXXICHHH Hanbonee KpyITHOe pyAHOE TeNo, JUIMHOH | KM U Moul-
HOCTBIO N0 18 M, npociiexkeHo Ha FyOury a0 150 M. MomsocTs pyaHoro
Tena Ha JIOHIOKOBCKOM MECTOPOXIEHHH AOCTHTaeT 1S M. 3neck Kpucran-
Jbl Gepaiia umeroT pasmep go 10-25 oM, yro sBngerca 6aaronpusaTHeIM
dakTopoM A pyuHol pynopas6bopku. IIpeobpaxeHOBCKOE MECTOPOXKICHHE
fipeAcTaBneHO Momuol (10 150 M) 30HOM OPCKYMPOBAHHBIX M METACOMATH-
YECKH MIMEHEHHBIX IPAHOJHOPHTOB. MeTacOMaTHTHI COJep#aT KPUCTALILE
Gepwuia, abOUTa, MycKOBUTa, QUIIOOPUTA M UMHEBATBAUTA PA3MEPOM 10 3
cM. Pyap1 KOMILTEKCHBIE : BOSMOXKHO FIOMTYdeHHE OepULTHeBoro U GIIoopHTO-
BOT0O KOHLIEHTPATOB, @ TAKKE MOIYTHOE H3BJICUCHHE PYOUIHS, NE3Us K JIUTHS.

MecToposaeHHs 1 poseIeHHs I'padura B 061aCTH MHOTOMHCICHHEL B
CBA3AHBE C COIO3HEHCKOMN rpadTOHOCHOMN CBHTOMH HIDKHETO nTpoTepo3os. Hau-
Hornee n3yueHs! H passesanut Corwsnoe, bupekoe u Cytapckoe MeCToOpox-
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nesus, OHH npescTaBIchbl FPAPUTOBBIMHM H TPAPHTCOAEPKALIMMH CJIaHLa-
MH C Cojep:KaHusAMH rpaduTta ot 1.93 no 38.7%.

BriapieHnbie Ha TEPPHTOPHH 0ORACTH MECTOPOKACHH MarnesuTa (Bce-
rol 1) npHypodYeHs! K MypaHIaBCKOH CBUTOH BEPXHETO NIPOTEPO30s U HHKHE-
ro xembpusa. HaubGonee neranpHo u3ydesst ¥ passenadel CahoHWXHHCKOE,
Crapocmonokyposckoe, CamMapckoe H JIyKOBcKoe MecTopoxcHHA. Marne-
3uTHL 0OPa3yIOT Pa3iMYHbIE [0 PA3MEPAM JIMH30- H IJACTOOOpa3HbIe 3ale-
KM, MOLIHOCTh KOTOPBIX Kosebnerca oT 5 go 100 M, a cpeadee cogepxanne
MgO — B npeaenax 41- 48.2%. IIpOMBILIUICHHOE 3HAYCHHE MATHC3UTA OCHO-
BaHO Ha BICOKOM OI'HEYIIOPHOCTH 1 BSXXYLIHX CBOHCTBAX OKHCH Maraus. Ero
NOTPEOGHTENAMH ABIAIOTCA METALTYPrHICCKAA, KUMHYCCKAs U ITHILCBAS IPO-
MBIILIEHHOCTb. [T1aBHBIe 0ONIACTH MPUMERERHs — MPOM3BOJICTRO OFHEYIIO-
POB, CTPOMTENBHEIX MATEPHAIIOB, [IOIYYCHHE MATHHA.

B obnacth paseenano Kyasiaypckoe u onouckosaus! Hentpansroe, Cas-
KuHCKOe, Taparaiickoe MECTOPOXIEHHS OPYyCHTA — MArHE3HAJIBHOIO CHIPBSI.
3anexxu OpycHTa GPHYPOYEHBI K TONIIE CKAPHUPOBAHHAIX KapOOHATHEIX NO-
POX MYPAHAABCKOH CBHTHI BEPXHETO MPOTEPO30s, PACHIONOKEHHBIX B HAIKY-
HOMBHOM YacTH IPaHUTOH/HOIO MAcCHBa ME3030#Ckoro Bospacra. JnyHa
pyAubIX 3anexeii nocruraet 1200 M, mpuna - 400 M, B myOH#y OHHE Hpocie-
skers!l Ha 210 M. OGwme pecypchl MecTopoxacHu#i OpycHra obacra co-
crapsioT Oojtee 20 Mnd. T, a colep:KaHHE B pyAax OKHCH Maraus — 52 -
65%. KynbaypcKoe MecTopoxaeHHe oTpabaThiBaercs ¢ 1970 roga kapeep-
HbIM CIIOCOGOM, A Py TOCTARIAIOTCA Ha bornaHoBHYCKHI 3aBO) OTHCYTO-
poB Ha Ypane.

Mectopoxiesue Tanpka (BUpakaHCKOC) pazMeLaeTcst CPCUH AOJOMH-
TOB MypaHnchxoii CBHTHBI, IA€C OTACABHBIC 3AJICKH IPpEACTARIIEHBI JIP]H3006-
PasHLIMY TeIaMU MOLIHOCTBIO 110 50 M M TpoTsixeHHOoCTHIO 10 1000 M. Cpen-
Hee CoJep>KaHHe TajlbKa HAXOOUTCA B npejenax 35- 41%.

K mypaunaBckoil cBUTE NO3AHETO NPOTEPO30A NMPHYPOUCHEI MECTOPOXK-
nerus nomomuToB (Po3oBas Ckana, bemas Ckana). Mopdomnorus 3anexeit
00bIMHO mmactoBas. [IpoTSKeHHOCTS 3anekel aocTuract 545 M, wnpuHa
330 M n MomHOCTE 200 M. JIOTOMHTEI MOTYT MCHIONB3OBATHCA B KAYECTBE
OTHEYIIOPHOI0 MaTepHana, ANs CTEKOJIBHOE NPOMBIILIICHHOCTH, JUTA U3BECT-
KOBaHMs [IOYB, a TAKKE KaK IEKOPATHBHEIH H NOACNOUYHAIHN MaTepuan. C xkap-
60HaTHBlMH nopoagaMH Mypaﬂnaacxoﬁ CBHUTDBI CBA3aHO HpaBOKOCTeHBI"HHC-
KO€ MECTOPOXACHHE MPaMOPHOTO OHHKCA.

C HHXHEKeMOPHIICKHMH 0Opa30BAHHSAMH CBA32HBI MECTOPOXKICHHA H3-
BECTHSKOB, KOTOPBIC IPUYPOUCHBI K NOHJOKOBCKOM H, YaCTMYHO, K JUTYPCKOH
cBUTaM. 31eCh BhLIBJIEHO 10 MeCTOpOXKAEHHH H3BECTHAKOB, KOTOpHIE TIpeji-
CTaBJIAKOT HpOMbl].LUIeHHBIﬁ HHTEPCC. Cpejm HHUX BAXHOC 3HAYCHHE HUMCET
JIoHIOKOBCKOE MECTOpPOXAEHHE, Ha KOTOPOM BBIACIAIOTCA CAMOCTOATCHE-
usie yuyactky: Conka Ilepsas, Conka Bropas, Conka Tperesa, Conka Yet-
BepTas ¥ Conka Cnannesas. Ha 3anacax yuactko Conka Bropas u Conka
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CrnaHieBas moCTpoeH W HbIHe AeHcTByeT Tennoo3epekuil LEMECHTHBLH 3aBOJ,
a Ha 3anacax Conku Tperbeli paGotact JIoHAOKOBCKHIT H3BECTKOBBIN 3aBOA.
3amacel M3BECTHAKOB yuacTka Conku TpeThei Julst NpOU3BOACTBA H3BECTH K
M3BCCTHAKOBOH MYKH COCTaBIMIOT OKOAO 9 MIH. T. 3anachl U3BECTHAKOB
Couxwu llepeoit 1 Conxu Bropo#l ans npousseacTBa NEMSHTA COCTABASIOT
okono 90 man. T. (BKMIOYasd M (PmiocoBbIe H3BECTHIKH), a cilaHies Colku
CnaHuesoii — bornee 40 MIH.T.

C By/IKaHOreHHBIMU IOPOAAMH KHCIIOTO COCTaRa METIOBOTO BO3pacTa X1H-
raso-OJNI0HOHCKOro TEKTOHHYECKOTO NPOruba cBsizaHbl MECTOPOXKIACHUA dap-
¢dopoBoro kamua. CobcTBeHHO GapHopoBEIi KaMeHb — 3TO JTUIAPHTHI U Jla-
UKTEI COTOHEYHOH CBHTHI, @ TAKXKK BTOPHYHEIC KBAPUUTHI, 00Pa30BAHHLIC [10
PHOIHTAaM MO3XHErO Mena.

K 3TM ke nopoiaM NpHYPOYCHB! TAKXKE ABE 3AJICKH LeonToB PagneH-
CKOTO MECTOPOXKIEHHS, KOTOPBIE MPOCACKUBAIOTCS HA paccTosxue 1800 M
npH MoutHocTH OTF 5 1o 33 M. Cpemree coaepxaHue LUEONHTOB COCTABISET
61%. K panHemenoBeIM BylIKaHHTaM NPHYPOUCHHI araTsl Kupruackoro npo-
SIBJICHHSL.

B EAO mpoko pacripocTpaHeHbi MECTOPOXKICHHEA PA3IMYHBIX CTPOHTEE-
HBIX MaTCPHAIIOB: CTPOMTEABHBIX U OOJIHIIOBOYHBIX KaMHeH, MHHEPAIbHBIX
KpacoK U JIErkyX HalloMHUTECH O6CTOHA, KHPUHYHBIX U KEPaM3UTOBEIX FIINH,
HECKOB, NIECHaHO-TPaBHitHBIX cMecel. B 60MBIIMECTBE CBOEM pa3BeAaHHbBIE
MECTOPOXICHHS CKOHLICHTPHPOBAHBI BAOJIb JKENC3HOH J1OPOrH M BOIM3H Ha-
CeJIEHHBIX TYHKTOB, ¢ KOTOPBIMH OHH CBS3aHbI IoporaMu. Bce OHM NPUroHsl
)11 OTKPBITOH pa3paboTKH.

Ha reppuropun obnactu BrIsRNEHO 0KOMO 20 MECTOPOXKIEHUH H NPOSR-
NeHUH OONHIIOBOYHBIX KaMHEH: MpamMopa, Kansiiudupa ¥ ApYTUX NOAesoy-
HEIX KaMHell. ORM CBA3aHBI C METaMOPQHYECKHMH K METAMOPGH3IOBaHHEI-
MU [IopoRaMu J0KeMOpus u keMOpHs, a TakKe ¢ GHOTHTOBBIMH OPTOrHCHCAMH
HIDKHETO TPOTEPO30A M KapOOHATHBIMH NMOPOAAMH BEPXHETO HPOTEPO305.
Pecypcsl MpaMopa KyAbEILYPCKOro MeCTOPMKIASHIA COCTABISIOT 6oi1ee 2 MITH.
T., 3aMach! Kanbuudpupor KypoprHoro Mectopokaerus — 6onee 140 toic. M.
[penmyiecTBeHHBIE IIBETA MPaMOpPa — PO3OBLIE, CBETRO-CEPHIC N 3CAEHHIE.
Po308bIM MpaMOpOM BHpaKaHCKOTO MECTOPOXKACHHS OOIHIIOBAHA CTAHIMA .
“Benopycckas” MOCKOBCKOTO METPOIIOIHTEHA, KOHICPTHEL 3a11 001acTHOM
¢urapmMoHuy, psag 00BEKTOR Ha JlankHeM BocToke. :

K cTpoutensHsIM KaMHIM OTHOCSTCH PAHHEIAIC030HCKHE TPAHUTOU/IBI,
1103 4HeMEITOBBIE rab0pPOo I IHOPHTOBEIE MOPOUPHTHI, IIEPMCKUE H TPHACOBAIC
11CCUAHMKH, KapOOHOBEIE ITIHHHCTHIE CIIAHLBL, 2 TAKXKE BY/IXaHOTCHHBIC IOPO-
JIbI HIDKHEro W BepxXHero Mcna. bonee 50 MecTopoxpueHHi CTPOKTENLHOTO
KaMHs B TOH WIXA NHOH cTencHd otpadbathiBanucek. K uuM otHOCATCA bupa-
xaHckoe 1 [lepeBanbHoe, rpaHATOB, bUpOoOHDKaHCKOE KBapLEBBIX IOPHHPOB,
[1lyxunckoe raGopoaHopHTOB, YHIYHCKOE NIeCYaHHKOB, O0TydEHCKOC pHO- -
mToB, CTonboBOE JAALMTOB U OPYTHC.
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C xaiHO30HCKHMH 00pa30BaHUIMH CBA3aHBI MECTODMKACHHS KUPIIHIHEBIX
[NUH, KOMHISCTBO KOTOPLIX HacuHThIBAcTCA okoio 20, Haubonee 3naunmel
[puamypckoe, bupobukanckoe, Bapodensackoe, CMuzosuuckoe 1 Kum-
KaHCKOE MeCTOPOKIeHHs. C OXPUCTBIMH INIHHAMH, 3aJICTAIOLIMMH HIDKE JIe-
JIHOBHANBHBIX OTNOMEHUH, CBI3aHBI 3aJIEKH MHHEPAbHBIX Kpacok (Corwos3HeH-
ckoe MecTopoxacH#ie). C COBPEMCHHBIMH AIUIIOBHANTBHBIMH 00pa30BaHUAMH
CBA3aHBI MHOTOYHMCIIEHHBIE MECTOPOKICHHMS KBAPLCBOTO M1eCKa, CPEAY KOTO-
PEIX BaxkHOe 3HaveHHe MmeroT Jlexuerckoe, Xabaposckoe, [Tpuamypcekoe,
Babcrorckoe, UkypHHCKOE U PAA APYTHX.

BoisiBleHHBIE MECTOPOKACHHUS TIECYAHO-TPABHIHOIO CHIPbA NPHYPOUCHBI
K BEPXHEYETBEPTHUHBIM-COBPEMEHHBIM OTIOXKCHHMAM pycen, noiiM KU Hag-
MOHMEHHBIX TCpacc KpPyNHBIX pek. Ha TteppuropHu obsiacti passeaano 23
MCCTOPOXACHHS [TeCYaHO-TPABHHHEIX CMECeH, JacTh M3 KOTOPBIX TOCTOSH-
HO 3xcumyatHpyercs. Cpeau HEUX nauOonee n3secTHsl bupoSumkalickoe,
Kykenerckoe, Hoorpouuxoe, AMypckoe, UKypHHCKOE U psi ApYTHX.

IToxpoBEl HEOreHOBBIX 0A3aNLTOB, HCNOAB3YEMbIE KaK KHCIOTOYIIODHOE
ChIpbe, pacpOCTpaHEHE] B CEBEPHOM YacTH XMHraHo-(J10HOMUCKOH 30HBI TEK-
TOHHYECKOro nporuba Bocroyno-CHXOT3-ANHHCKOrO BYJIKaHOTCHA. 31ech
pasMmenaeTcs XHHTaHCKOE MECTOPOXKIEHHe 0a3anbTOB, IiE BBIACASIOTCS
yeTsipe NoToka Oa3zanbToB. Pa3sesaHHbIC 3anachl $azanbTOB COCTABIAIOT
bonee 6 MIH. T.

Obnactb pacnonaracT HeCKOIbKMMHE Je4cOHBIMH HeTOYHMKaMH. HanbGo-
nee u3BecTeH KynbaypckuH, Ha Oase Kotoporo neHcTByeT OAHOMMEHHBIH
KypOpTHhIﬁ KOMIUIEKC (iJCI[CpEUIBHOI’O sunaucHus. Jlcucuue pPaisuKynuTos, i10-
THAPTPHUTOB, KOXHbIX, THHCKOOTHUYCCKHX, XEYIOUHBIX ¥ IPYTHX 3abonesa-
HHH BC,[léTCﬂ C HCNONB30BAHHEM TEPMAJIBHBIX a30THO-KpCMHI/[CTI:l'X MHHCpa-
AIM3OBAHHBIX FHAPOKAPOOHATHO-XIOPHAHO-KAIBIMERBIX IENOUHBIX BOJ €
BBICOKHM COAEPMKAHHEM ¢TOpPA.

- EAO B gocTratouHoOM cTenieRH obecnedeHa BOAHBIMH PECYPCAMH IS XO-
3CTBEHHO-IIMTREBOTO BOAOCHa0Xenus, ExeroaHo notpebasgercs 24 MIH.
M® IPEeCHBIX BOI U3 NOA3eMHBIX {90%) M IOBCPXHOCTHBIX HCTOUYHHKOB, KOTO-
pble Ha HEKOTOPBIX BOAC3a00pax NPOXOOAT CTAMHIO 00eKENe3uBaHus U ae-
MaHTalMH nepen nojgadel norpedbureram.

Ocoboe 3HaueHre Uit 0OTacTu uMeeT CpenHeaMypekas Bi1auHa TIpexac
BCEr'0 B CBSI3H B CBA3H C ICPCNEKTUBAMH OTKPBITHS ¥ OCBOCHHA DHCPreTH4eC-
KOTO ChIpbA. MOHIHOCTB TaNCOr¢HOBBIX H HEOTEHOBBIX OTNOXKEHHA B IIPEACTIaX
BIIQHHBI OLICHUBACTCA B 2.5 KM. B HHX yCTAHOBIEHE MHOTOYHCACBHBIE II1ac-
ThI OYPOro yITIst, HMEIOTCA TAIOKE XOPOIUHE TIPE/IIIOCHUIKH JUIS BBIARNEHUS Me-
CTOPOKICHHMH YTIIEBOIOPOAHOIO ChIPhs. 34ECh Pa3BEHaHO YIIYMYHCKOE MeC-
TopoXkAeHUE OYPOro yris, MIPOMBIIUIEHHBIE 3a[IaCkl KOTOPOIrO OLICHHBAIOTCH B
150 MuIH. T, @ IPOrHO3HbIE PECYPCH OUCHUBAIOTCA B | MApH. T. Yxe B Ombkaii-
HIee BPeMs BO3MOXKHA J00bIYa Ha 3TOM MECTOPOKAECHMH BBICOKOKJTOPHIHEIX
yrae# OTKpbIThIM ciocobom He menee 300-500 Toic. T B rox.

28



3. XAPAKTEPUCTUKA MECTOPOXJIEHUHA U
MPOABJIEHUN HEMETAJJIUYECKHUX
MNOJIE3HBIX HCKOMAEMBIX EAQ

3.1. CHIPBE TOPHO-XUMHMYECKOE

BOP

Ob6ue cBenenwsi. Bop OTHOCHTCA K IPYTIHE HEMETAILIOB, PACIONOXKCH B
3 rpyiuie NCpHOJMYECKOM CHCTCME], HMEET 5 MOPSAKOBBIA HOMEDP W aTOMHYIO
maccy 10.811. B coequHCHHAX ¢ KUCIOPOIOM 60p — TANMYHBIH KOMIINCKCO-
obpazosatens. OT ApyrMX >1EMEHTOB TPETheH Ipynisl 6Op OTIMYaeTes
MEHBIIMMH aTOMHOI MacCO# M PaMyCOM aToMa, 3HAYUTC/bHO 6onee BhICO-
KMMM TBEPIOCTBIO, TEMIEPATYPaMH UIABICHHA M KHICHHA. OCHOBHBIE dm-
IMYECKHE CBOHCTBA Gopa NpuBeacHb B Tabmue 3.1.

Tabnuua 3.1
OcHosHbie QH3HuccKAe coiicTBa Hopa [25]
Pusuycckoe CBOHCTRO 3navenne
TnoTHOCTS, r/eM’: ,
amopgdHoro 2.44
KPHCTAJUIHYCCKOTO 2.54-2.68
Tsépuoctn, mxana Mooca 9.3
Temnepatypa, °C:
TIIaBJICHAA 2075
KHNEHHA 3660
Y aenpHass TEMI0TA cropanus, KJHK/Kr 1.1-8.3x10®
[10Mas NONEPEIHOTO 3aXBATA HEHTPONOB, M 6x107%6

Mansiit pannyc atoMa 6opa B IpocToTa €ro CTPOCHMUA HPEXONpPC-
AensS0T 0OBINYO NIOMALb MONEPEIHOTO 3aXBATa HCUTPOHOB, a 3Ha-
YHT U BBICOKYIO CIIOCOOHOCTB 60pa K AACPHBHIM PEAKIHAM, TIPHBOAS -
MM K PAspyHICHMIO ero aTOMOB. bop o6nagaeT BeicOKO# YACHBHOM
TCINOTOM cropanusi. Kpuctanauyeckui 60p KMCIOTOCTOEK — CONMA-
Hasi 1 PTOPUCTOBOAOPORHASA KUCIOTHl HC AEHCTBYIOT Ha HEro JAaxe
1PH ARMTENLIIOM KHNA9cHHU. Jopavas KOHUEHTPHPOBaHHAsA a30THaN
KHCIOTA MEUICHHO okucageT Gop. Xnop, drop ¥ coenuncuus ¢propa
¢ XJIOPOM JIETKO OKHCISIOT €ro ¢ o6pa3osanuesm ranorennnoB. C 6osib-

29



MHUHCTBOM METaMIOB M UX OKHCIOB DOp BCTIYIAET B peakudu Opu
BBICOKHX TeMOcpaTypax, o0pa3sys pasnudHbie OOpHIEL

B npupoanusix npoueccax 6op xopomo o50cobIACTCS OT MHOIHX ApY-
IMX DJIEMEHTOB M f103TOMY, HECMOTPA Ha JOBOAGHO HH3KHH €ro Kiapk B
3eMHOM Kope (12 r/T), 06pa3yeT KPYIHEIC MPOMBIIUICHHEIC CKOIUICHHUA.
Bop — THOKYHBLA THTOGHIBHBIH 3JICMCHT, 4TO OOBACHAET €ro HAXOKIe-
HHE B IPUPOIEC DOYTH HCKMIOYHTEABHO B BHAC OKCHIHBIX COCANHEHHUH,
OUYEHb PeAKO B BUAC GTOPHCTHIX MHUHCPANOB, 4 TAKXKC CBA3b C CUIIMKAT-
HBIMH H KapOOHATHEIMH IIOPOJAMH, a HE C CYNB(MHAHBIMH PYAaMH.

ImaBHbIe KOHUECHTPATOPH 60Opa B 3IEMHOM KOpE -- OCaJlOYHEIE OPO-
ABl, B KOTOPBIX HanOONec BBICOKHE CONEP)KAHHS CBONCTBEHHB! MOpC-
KHM ITTHHHCTBIM CIAaHLAM H MnuTaM. OCHOBHBIE HOCHTENH 0opa B 3TUX
nopoaax — MuHepansl TnuH. Coaepikanne 6opa B nNeckax H NecYaHH-
Kax 3aBHCHT OT MX cocTasa. KBapreBble ICCKH M MECYAHUKHU ¢ KapGo-
HAaTHBIM LEMEHTOM XapaKTCPH3YIOTCA OY€Hb HH3KHMH CONEPIKaHUAMH
Gopa. bonee BbicoKHE cogepxkanug 6opa NPUCYIUH aPKO3OBHIM, CIIO-
JHCTHIM ¥ TTHHUCTBIM MEeCYaHUKaM. HM3BECTHIKH H JONOMHTHEI Npak-
THYECKH HC KOHUEHTpHpYIOT 60p. Belcokue cro coaepxkauus cpoii-
CTBEHHM (ochOopHTaM, MAPTAHUCBBIM KOHKPCUUAM, '€MATUTOBBIM H
FéTHTOBBIM PyJaM MOPCKOro NPOMCXOXAcHUA. bop — oOBIUHEIH KOM-
NOHCHT IIPUPOAHBIX PACTBOPORB, B KOTOPHIX OH IPUCYTCTRYET B BHUJIC
pasANu4YHBIX GOPOKHMCIOpPOAHbIX aHHOHOB. XapakTepeH 0op u ans He-
(;)Tﬂﬂblx BONO U I‘pﬂ3€‘BLIX BYJIKAHOB.

IlIpu cpaBHUTENBLHO HU3KOH KOHUCHTPaLHHK Oopa B 3eMHOI KOpe OH
o6paszyer GONbLUIOC YUCTO PAa3HOOOPA3HBIX 110 COCTABY M CTPOEHHMIO Gop-
HBIX MuHepayioB. B Hactosmce Bpems uisectHo 6onec 160 MuHepa-
noB 6opa. bonbuias yacTe 60pHEIX MHHEpanos obpazyet kmacc Gopa-
TOB, MEHBIICE YHCI0 — OOPOCHIHKATH H aTIOMOGOPOCHIMKATHI,
BXOJAUIHE B KNACC CHIMKATOB. BCE OHW OTHOCATCA K KHUCITOPOAHBIM
coenuHeHHAM. Eaunuunpic MuHepans 60pa ApcaCTaBiCHBL PTopHua-
Mu. Cpenn MHOXECTB2 MHHEpanoB Oopa NMpakKTHYECKOE 3HAYEHHE B
Hacrofmee BpemMa UMeloT oxkeno 20, obpasyioniue pyassic KOHUCHTPA-
UMM ¢ BBICOKUM coxacpxkanueM B O, 4 obnanaromux 61aronpusTHeIME
TEXHONOTHYECKHUM CBOHCTBAMH. B OCHORHOM 2TO GOPOCHIIMKATEI KAk~
uMs v 60paTel MarHus, KanbLusA, HATPUs, Kanus. OCHOBHBIE MUHCPANEI
60pa n X CBOHCTBa IpesjcTapieHbl B Tabanuce 3.2.
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Tabnuua 3.2

OcHoBHble cBoficTBa MEHEpanoB Gopa [9,25]

[ Muuepan Conepxatue | Buenmyil 06Uk Iser PacTBopHMOCTE
B,0:

Haronut 21.78 Kpucranne Becnrettisiit, B menovax u
CaB{OH)Si0, fIPUIMATHYECKHE 1 Benelii, yriaexucaore He
Fe, Al Na,K,Mn YOAONIEHHBIE; 3CNeHOBaTHIH, | pacTBOpHM. Pasnaraerca

3EPHUCTHIC U KENTBIN B YKCYCHOH KHCAOTE,
JYqUCTLIC aTPETaTol Tpwn 80°C pacreopserca
B CEPHOH, COMAHON,
___ . a30THOI KHCROTAX
" Awaput 41.38 ToHkO3epHHCTEIE Beastii, B Boae He pactsopH, B
Mg,B OO ofpazoBaHus KITOBATHI | pasGaBleHRBIX KMCAOTAX
Mn,Fe PacTBOPACTCA MELIEAHO
VY nexcur 42.95 Coyraruo- Benstii, Pactopserca B ropsyeit
NaCa[BsOy]-8H,0 BONOKHUCTEIE, CEphIE BOJIe ¥ KHCTIOTaX
K, Mg Fe Al CITyTAHHO-
Hrons9aTse,
paauansbRoO-
JIy4HCThIC aTperaTsl '
Tuapobopaunt 50.53 YnnonHHbIE Besntit, B xonoaroit sone
CaMgB0,,6H,0 KPHCTAILTE], BecupeTHBI, HEpPacTBOPHM, NIPH
Si,Fe,ALK,Na PAIHATLHO- cephiit, KANMAYEHHUH YaCTHIRO,
TYYUCTHIE TEMHO- pacTBOpseTCs. Jlerko
arperars, Gypuii, PRCTBOPHUM B KMCIOTaX
BOJIOKHHCTHIE 3eNEHLIH,
: MaCCH PO30BLIH
Bopaunt 62.15 Mpu3maTugeckne benuti, PactBopaeres & HCl,
Mg;B,0;:Cl KPHCTAINEL, BecuseTnslii RacCTHYHO B BOAE
Fe,Mn 3EPHHCTBIC
arperaTel J

OcHOBHbIC HIHIECKHE CBOHCTBA IPOMBILLIEHHBIX MUHEPanos 00pa mpu-
BCACHEI B Tabmuue 3.3.

Mmupossic 3amacel 6opa B pyaax, HCKIIIOYas B TyPMaJIMHE, COCTABIIAIT
okoJ10 | Mipx. T B nepecyére Ha GopHbd anruapuT (B,0,). U3 uux ocHosHas
qacTs — 670 MIH. T, LM 0KOT0 67% 3anacos, - npuxoauTes Ha Typumio, 180
MJIH. T, Wik 18% 3anacoB, cocpenorodeHo r CIIIA. OcranbHbie 3anace: (15%)
pasmelens! B paac crpand Jlaruuckol AMepHku u A3uu, BKItogas Poccuro.
Cpearee conepxanre B,O, B rmaBroi#f Macce pyn cocrasmiszeT 25 — 40%.
Mupogoe nipor3Boactso B,O, — 1.1 — 1.2 mnu. 1 e rox (25).



Tabnuua 3.3

du3uuecKue CBOHCTBA OCHOBHBIX MHHEpas10B Oopa [25]

i Munepan Maornocts, | TBepaocTs Do | YReabHas Jitanext- | Temneparypa
i rfem’ wkane Mooca | Maruntaas puueckas | nnasienna,’C
BOCHDHHMUHBOCTS, | nponu-
x10 M/ HaemocTs
Hatonut 2.9-3 5-5.5 2.04 Hics. i 100
Ausapyre 2.4-2.74 335 H/es. H/ce. 1020
Ynexenr 1.96 2.5 H/ca. 5.17-5.39 900
I'unpobopanuT 117 2-3 H/es. Hics. 900
Bopauur 2.69-2.95 5-7 Hice. H/c. 1150

Mpumedanne: H/cB. — He CBORCTBEHHO

O0/1acTH NpUMeHeHNs B TPeOOBAHHS NIPOMBILLIEHHOCTH K ChIPBIO.
ITo MHOTOO6pazMc obaacTel NpUMeHeHHs (Op YCTYAeT JMInb YIJIEPOAY.
JlaBHO H3BECTHE 00NaCTH NpHMEHEHN HOpa B IPOMBILIIERHOCTH, CEIbCKOM
X039iCTBE, MeIHIWHE, TeXHHKE, Hayke. Hcnonbayores rmaBHeM o6pa3zoM
TaKMe CBOHCTBa 00pa M €ro COEIMHEHHH, KaK BhICOKAs TBEPIAOCTh, TYrOIl-
JIABKOCTb OTHUX COSAUHEHHH 1 JIETKOIUIaBKOCTh JIPYTHX, TEIUIOTBOPHAS CHO-
COOHOCTB, XHMHYECKAsi CTOMKOCTD, JIETUPYIOMHE ACIHAPUUUPYIOIHE H aH-
THCENTHYECKHE KAYECTBA, OIHCCTOMKOCTDL, CITOCOOHOCTS NOIMOIIATEH TCTUIOBRIE
HEHTPOUDI, MORBIHATE YPOKANHOCTS OBOUICH, pPYKTOB, TEXHHUYECKHX KyJlb-
Typ. OCHOBHEIE BHbI OOPHOH LIPOAYKLMHU ITPCUCTABACHSBI B Tabnnne 3.4.

Tabnuua 3.4

OcHoBHbic BHAB! 0OpHOI 1TpOAYKIHHK [25]

[Tpoxyxuns

O0nacTs NpUveEHeHns

JaTORHTOBGIN KOHIEHTPAT

Bophaa kuciaora

Bopar kaneuuns
[1lepbopart natpus

BopHBIH aHIUAPUT MOAOTRIH
Bopubiil arruapuT
IPaMyITH POBRHHBIMR
Bypa rexunyeckas

(Dpﬂ'["l"bl IMITCBLRIC
Bopake

[{pon3BorcTBo Goprofi xncnoTH, GopHoro anruapuaa, Sopara
KANBUHA K APYTHX GOPHEIX NPOAYKTOBR

{[pon3soncreo GopHOro aHrKApPILIA, uepbopaTos, Bopuuoes,
ranoreunnos Gopa, Goporoanpones, Hropboprrx cocmHenni,
AHTHCENTHKOB, KEPAMHKH

TTponIBOACTRO CTEKIA ¥ CTEKIOBOMOKIIA

TIpOM3BOACTBO CHHTETHYECKHX MOIOLLMX CPEICTB, OTOGIHNBAIONINY,
JHCTRUIMX, TCIHHOUIMPYIOUIHX CPEICTR, NapGIOMEPHON MPOAYKIINH
TTPOH3IBOBCTBO CTEKIIA, CTEICHOIIOKIIA, IMAJIEH, KEPAMHKH

To xe

TIpou3BOACTRO 3MANEBLIX (PPHTT, PAIOCOB, CTEKIOCMAIKN,
aHTHCENTUKOB, AHTHITHPEHOB, HRIMOHTOPOB KOPPOINH, AR
Goprposanus craneii

I1pn n3rorosnenny smanen

! s 6rTOBBIX LIEeNEH
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IToMHAMO TpalHIIMOHHBIX 0OnacTei HpUMEHEHHA 60pa (POH3BOACTBO CTEK-
113, KEPAaMHKH, BHICOKOIETMPOBAHHbBIX CTAICH, MOIOMIHX CPEICTR, PE3UHOBHIX
H3JEeNHH, oManeil, ynobperuil, repOHIMOOB), OH HCTIONB3YETCH B KaYCCTBE
PEaKTHBHOTO TOIUIMBA, JUIA 3AMIMTHL OKDY)KAIOIIEH CPE/IBI OT AAEPHBIX B3DbI-
BOR, B ATOMHON TEXHUKe, ANS UrOTORNCHMS KapONIPOWILIX COSAHKCHNATH, B
EKTPOHHKE H KOCMHYECKOH TEXHHUKE, PH H3TOTOBJIEHNUH HUTCH HaKaInBa-
HHA H 6p0nuponaﬂnmx TIOKPBITHIH BEPTONETOB, IS IPONU3BOACTRBA BEHIECTB C
BBICOKOI TBEPAOCTHIO — HUTPHIOB OOpa — Gopa3oHa M 3J1560pa, NS H3ro-
TOBJICHHS MATCPHAJIOB C 3aAaHHBIMH CBOHCTBAMHL.

CrpykTypa notpedbnenus 6opa u ero coenudennii B CHIA, crpanax Es-
ponsl ¥ CHI" paznu4acTcs B KOIHYECTBEHHOM OTHOWERHH, HO B [ICJIOM OHA
omska. Okono 50% Gopro# NpOAYKIINH HCNONB3YETC A U3TOTOBICHUSA
CTEKIOBONOKHA, GOPOCHIMKATHOTO CTCKNA # cTekna, 15 ~ 20% uuér va Hyx-
AbI CENBCKOTO X03AMCTRA, nopsaka 15% noctynaer i npoussoACTBa Kepa-
MHKH, 0K0710 10% - 1pon3BoiCcTB2 MOIOIIMX cpeacTB. OcralibHas JacTb bopa
U €ro COCIHHEHHU HCITONB3YCTCS BO MHOTHX APYTHX oTpachax. Takue TeH-
ACHIHMH B CTPYKTYPE H0TPEONCHAS G0pa COXPAHAKOTCA B TCYCHHE IOCNEAHNK
15— 17 ner.

XapakTepucTHKA MeCTOPOXACHHUH M nposaBieHuid. 13 Bcero MHoro-
00pasis FeHETHYECKNX Pa3HOBHAHOCTEH HposariIcruil GopHOH MUHEpain3a-
MM NPAKTHYECKOE 3HAYSHUE MMEIOT ML YEThIPe, KOTOPHIC ¥ COCTaBMAIOT
IPOMBILIICHHBIE THIIBI MecTopox et 6opa. K HuM oTHOCATCA: CKapHO-
BBIH, BYJIKAHOTEHHO-0CAJ0UHbH, TaJIONEHHBIIH K 2/OBHaNbHbIHN [16,37].

Han6osce kpynHepiMu 1o MaciurabaM OpyAeHCHHS, BHICOKHMH cofepka-
HHUAMHK GOPHONO aHTUAPHAA, CPABHUTEIHHO HECIIOKHOH TEXHONOTHUECKOH ne-
pepaboTKo# pya ¥ O1arONPHATHEIMH FOPHO-TICOTOTHYECKIMH YCIOBHIMH Xa-
PAKTEPH3YIOTCS BYJIKAaHOT€HHO-OCAHOYHEIE MECTOPOXACHHUS, NOKa He
BeBIBRCHuLIE B Poconu. CkapHOBLIC MECTOpOXAcHNs GoJee MHOTOUHCIIEH-
HBI, HO [0 MaciiTabaM opyXeHEHHs, CTETIEHH KOHIeHTpalHK 6opa H TeXHO0-
rHYEeCKUM CBOHCTBa Pyl OHM, KaK IPaBHIIO, 3HAYHTENEHO YCTYNAIOT IIEPBBIM.
CKapHOBbIC MECTOPOX/IEHHS O60pa XapakTepHh! ANt POCCHH, TEONOTHYECKOC
CTPOCHHC TEPPHTOPHH KOTOpO# Haubomee OlaronpHATHO U4 IOMCKOB Mec-
TOPOXKAEHHH 3TOTO THIIA. I anoreHHple MECTOPOXACHHA MMEIOT KPYTIHBIE Mac-
Tabbl, HO OTHOCHTEIBHO HH3KHE COJACPXKAHHA B pylax GOPHOro aHrHAPHAA
# OOBIYHO OTANYAIOTCS CNIOYKHBIMY TOPHO-TEOTIOMHUCCKHMH YCTIOBHAMH, S0~
BHAJTbHBIC MECTOPOIKICHHA, 00pa30BAHHBIC B PE3YJIFTATe PA3PYINEHHUSA TAI0-
FEHRBIX MECTOPOKIACHHH, ColepKaT OoraThic pyIbl, HO OHY MEHBIIC 110 pas-
mepaM. Tepputopnsa Poccun masno nepcnucmaﬂa U MECTOPOXKIECHHU# Hopa
I'aJIOreHHOro THIIA.

ITo 3anacaM 60PHOTO aHIUAPHAA UPOMBILLTEHHbIE MECTOPOKAEHHS Hopa
pasaensiorcs (Mnd. T): meakue — 0.1-0.3; cpexnue — 0.3-0.5; kpynasie 0.5-
I: ouens xpynHeie 1-10; yHukaneueie — 6onee 10 {25].

K yrukansabiM MectopoxierusM 6opa oriocsres Jansueropekoe (Poc-
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cus), Kpamep, Cepne (CIIA), Keipka (Typuus), Canunac (Tlepy), Tyra (Mn-
omst). Ogens KpynHble MecTopoxacHus- Taexuoe (Poccus) n Xocuano
(KHP). Kpynssie MecropoxaeHua — Tutosckoe, Cononro (Poccus), Xous-
Ton (KH/IP).

Ha Jansnem Bocroke, B IIpHMOpPCKOM Kpae, pacnoIoKEHO YHHKAJIBHOE
110 3auacaM J{anbHEropekoe OOPOCHIMKATHOC MECTOPOKIASHNAC, KOTOPOE pas-
paCareiBacTcA H B HacTosmee Bpemi [26,48]. B XabapoBckoMm Kpae BbISB-
TieHHl NEPCNCKTHBHLIC NposBreHus 6opa, odvenurenssie B [oHOvaHCKYI0
rpyruy. [IpombiineHsas HEHHOCTh 3THX NPOABICHHH MOXET OBITH OnpThc-
JIeHa TIpU TIpOBeAeHNH DONee NeTadbhblX [CONOIOpPa3BCAOHbIX paboT [34].

B npenenax EAO nposisnenya 6opa u3secTHol Ha Manom Xudrase. Hau-
fonee HHTEPECHBIMH ABNAIOTCA JBAa y4acrka — Keopoestii u 3anus. Oba
OHH OTHOCATCH K JIKOJBATHT-KOTOHTOBOMY THITY runabuccansHoil daunu [8].

(O0a yyacrxa APHYPOUYEHBI K MarHe3HalbHBIM CKapHaM M KaJlbIHH-
paM, CHararouiMM 30Hb B JOJIOMHTAX MyPaHAaBCKOH CBUTH!, Y KOHTAKTa C
panHe-CpeAHenaneo30HCKHMHE TPaHHTORIaMH. B cTpoeHHH CKapHOBO-pyI-
HBIX TeJi HabOJACTCS METACOMATHYCCKAA 30HAJIBHOCTL, 00yCioBneHHas
yepeIOBAHHEM AHOTICHAOBBIX, LIITNHENB-THOIICHIOBBIX, POPCTEPHT-KIHHO-
T'YMHTOBBIX U KaTBUAQUPOBHIX 30H. Bonbuias yacTh MarHe3nanbHBIX CKap-
HOB HECET CJICABI THAPOTEPMANBHOTO H3MEHCHHS, B PE3yJIbTaTe KOTOPOTO
OonbIasg YacTh MEPBUYHBIX 30H MArHE3HaNbHBIX CKAPDHOB H GOpaToB mpe-
obpa3oBaHa B HOBble MHHEPANBHEIC accollnaluy. OcobeHHO HHTCHCHBHO
NPOABHIHCEH NPOLECCHI KapBOHATH3ANIHK, OKBAPLCBAHHA U OPYCHTH3ATINH.
OrmetuM, uto Hanbonec Gorarele pylsl TATOTEIOT K KalbiiHDHpaM H Mar-
HE3HANLHBIM CKAPHAM, KOTOPHIE HE OBLIH MOABCPrHYTHI BTOPHIHbLIM THA-
porepManbHbiM u3MeHcHHAM, TlepsuunbiMu 6opaTtaMu Ha NPOABACHHAX
SIBJISKOTCA KOTOHT, MIOABHTUT, GII0OOOPHT, N3 BTOPHYHKIX BCTPEHEH CCak-
fenut, a U3 GOPOCHIMKATOB — TYPMATHH.

PYABI @OCPHATHBIE

O6mue cpeenns. Pocdop HAXOANTCA B TNABHOH NOATPYNTIE DATON Ipyn-
IIBI, B TPETHEM MEPHONE IEPUOAUYECKOH CHCTEMBI 3IEMEHTOB; €0 ATOMHLIH
HoMmep 15, aromuas Macca 30.974. Tlapel ¢pocdopa KOHAECHCHPYIOTCS TIPH
280.5 °C, npu 31OM 0bpasyeTcs BOCKOOOPA3HOE MPO3padHoe BEIUECTBO —
6ensit pocgop. IIpu IMTENBHOM XPaHEHHH W TIPH HarpeBauuu Genoro goc-
¢dopa B 3aKkpsITOM cocyge npu 250 — 260 °C nony9aercs nOpoWoOK TEMHO-
Kpacuoro ugerta. Ilpu narpesannu 6enoro ¢octhopa no 380 °C B 3anasuuoi
TPyOKe B IPHCYTCTBHH PTYTH 06pa3ycTcs CTeK000pa3Hoe aMopdHoe TRED-
o€ TEMHO-CEPOro HBETa BEUIECTBO, KOTOPOE MIPH (TOBBILICHHH TEMIIEPATY-
PhI IEPEXOONT B KpUCTANIMHECKU 4€pHEIN hocdop. OcHOBHEBIE PU3MUEcKHe
cBoficTBa (pocdopa npeacraBneHsl B Tabaune 3.5,
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Tatmmua 3.5

OcroBHble pusnucckue csoiicrea pocopa [18]

QusuyecKkoe CBOHCTBO 3waueHne a1x pocdopa:
Benoro Kpacunoro Yéproro

MnoTiHOCTS, I/eM® 1.83-1.88 2.0-2.4 2.69
Temmeparypa, °C:

IaBIeHHs 44.2 585-610 1000

KHIICHUA 277 - -
TennonposogrocTs, BT/(MxK) 0.56 - -
Monspriag TennoéMkocts, I (mMonbxi) 23.82 - -
Temneparyprblii KOIQGUUMEHT THHEHHOTO 125%10° - -
pacuupenus, K

HanGonee aktHBHOH MoaudHkauueil seasercs Genslit docdop. Ou sxo-
BUT, Ha BO3yXc camoBocinamenaerces. Ilox aekictBueM cpera Oensiit doc-
¢bop npuodpeTacT kENTo-0ypyro OKpacKy, HOITOMY B TEXHHKE ero oOBIMHO
Ha3pIBalOT KENTEIM. KpacHeii docdop meree akTuBeH, dyeM Oenmblil. OH He
AQOBHT, Ha BO3AyXe He caMoBociaaMerseTcs. UE€pHelit pochop MasoakTH-
BCH M TIPaKTH4Y€CKOI'0 3HAYCHHA HE HMEET.

I'maBHOE 3Ha4eHNe B TEXHHKE HMeeT pocdoprad kucnota. OHa npeacras-
aset coboi OeCuBCTHRIE THIPOCKONMMECKHC KPUCTAILIB, (UIABAMMECS 1IPU
42.3 °C, u npUMeHACTCA B BUAE BOJAHBIX PACTBOPOB.

Knapk ¢ocdopa B 3eMHOH kope oxono .1%. CpenHee conepxanue co-
crapnser,%: B Oasansrax — 0.14, auopurax ~ 0.16, rparurtax — 0.07, necua-
nukax — 0.07, mmaucteix cnaduax — 0.17, kap6onarax — 0.07. OcHoBuble
GOpPMEL €TO HAXO0XISHHA CHCAYIOME: B COCTABE NPOCTHIX U CHOKHBIX OPTO-
doctaron, 0OpasyioIWHX CaMOCTOSTENLHBIE MAHEPab Gocdopa; B Buue
M30MOp¢GHOH NpHMECH B AJIFOMOCHIMKAaTHBIX MUHEPANaX; B PACTBOPEHHOM
BHZE B MPUPOAHBIX BOAAX, rAe Gochop HAXOAHUTCS B OCHOBHOM B BHJIC OPTO-
tdhochar-uoHOB; B COpOHPOBAHHOM BHIE.

H3BecTHO oxono 200 munepanos pocdopa. Hanbonee pacripocTpaneHbl
oprodocdars! kanbuus, Keaesa, aOMHHNA, B MCHBIICH CTEIICHHY — MHHEpa-
JBI APYTHX 3IEMEHTOB: MCOH, CBHHIIA, PEAKAX 3eMelb, ypaHa. Cpeau fpocgo-
pocosepXallliX MHHEPATOB NPAKTHYECKOE 3HAYEHHE HMEIOT OCHOBHEIE Op-
Todocdarel KaNbLHs rpynnkl anarara ¢ odwen popmyno Ca, (PO,), (F,
OH, C1). B cuity cBoero cTpoeHus KaXaas U3 CTPYKTYPHBIX I'PYTII anlaTHTa
MOXET MO/IBEPTATECH PA3HYHBIM H30MOPQHBIM 3aMElleHHAM ¢ 06pa3oBa-
HuE DTOp-, I'MAPOKCILI- H XJtopanaruTa [9]. OCHOBHBIC XUMHAECKHE H (H3H-
4ECKHE CBOMCTBa QPTOpCOAEp KAlUHNX MUHEPAIoB NPHUBeACHH B Tabuuie 3.6.
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Ta6nuna 3.6

OcnogHele MuHCpans! Gocdopa [9,18]

Musepan Conep- |  Bueuwmuii obaux Teer PacTBopH-
wanue MOCTD
thocthopa,%
(Dropaiatirt 42.23 Arperarsl 3epHHCTHIE, BecuseTHbIi, PacTsopum
Ca ¢P0y4F, MOMKOBHARBIE KOPKH, JeNEHbIH, B HNO;,
DNPU3IMATHYCCKHE 6enbti, WENTBIA, HCl,
KPHCTAIIbE rostybo#, Oypesii H,S0,
rapokcAnanaTaT 42.40 To xe Bexsii, To xe
Ca,oP sO24(OH), ROCKOBO-
AENTHINA,
3EEHbIA
KapGonaraniarat 3597 Arperars! 3epPHHCTBIE, Benstii, To xc
Ca ;oPCO;;(OH), [IOUKOBHIHBIE KOPKH, AEATOBATHIN,
KPHCTA/UTBL B BHIE IENEHBIA
LIECTHIPaHHbIX TPH3M,
urn
dpankonuT 37.14 Arperartsi CKpsITO- 4 BecureTHBIIH To xe
CaoPs2C50::F, 15 OH) MHKPOKPHCTAILIHYECKHE,
ITOYKOBH,/THBIC KOPKH
Kypcxur 34.52 To xe Becusersnin To xe
Caqu gC. 20;3 ng{OH)] 2

MHupoBoH CEIPEBOIt MOTCH LKA IPUPOAHBIX (PochaToB-anaTHTOB M Goc-
{boputos ouenusaercs npumepro B 30 mapa. T P,O,. CTpyKTypHO OH O4TH
Ha 95% npencrasneH GocopUTaMH M TONBKO 5% npnxozmrcsl HA anaTMTHL.
B ctpanax gansHero sapy0exbs 3T0 COOTHOLICHHE culé DoJsiee CMEIaeTcs
B CTOpoHY pochopuToBEIX pYA (99%), B cTpanax CHI oHo cocrasnser 1:1, a
B Poccuu yxe pesko npeobnanaror anatatsl (80%).

Jhinupyrouice nonokenue 10 sanacam hocdarusix pya 3anuMaer Appu-
ka (Mapoxko, Tynuc, 3anaguas Caxapa, FOAP), na sropom Mecte AMepuka
(CIHA, Tlepy, Mexcuka, Bpasunus). A3HaTCKHH KOHTHHEHT XapaKTepH3yeT-
Cs KpyIHeHnmMH 3anacamMu (ocgoputor B Kutae, Hopaannu, MoHromnuu,
CaynoBckoi ApaBHH. 3HaIUTC/ILHBIM 3anacaMu docdopuToB o6naxaer As-
crpanus. Oxono 80% cymmapHoro ob6bema MHpOBOR noGeruu (130 MiH. T.
TOBapHOH pyasl) ipuxogutcst Ha CLUA, Mapokko, Poccuio, Kasaxcraii, Ku-
tai. [ponseoacTeo dockonnenTpara coctasmset: B CILIA — 36, Mapoxko —
20, Poccun — 4.5, bpaswmm — 3, FOAP — 2.5 man. 1 [18].

OGiacTy npUMeHeRNs ¥ TPeGOBANNA NPOMBILIIEHHOCTH X CLIPBIO.
[Ipuponnsie gocdatel cnyxar CBIPBEM JUIA MOy YCHNS JIICMEHTAPHOrO doc-
(bopa H Pa3HYHBIX €10 COCMHECHUH, YNOTPEOIAEMBIX B XMMHYECKOH U ITHIIIC-
BOH [IPOMBILTEHHOCTH, METAJUTYPTHH ¥ APYTHX OTPACiIix HAPOJHOTO XO3Sii-
crBa. bonee 90% Bcero nobGsiBaemoro gochopa ucnomszyeres nns
BBIpabOTKM MUHEPANLHBIX yIoOpeHHi. BaxXHCHIIIHM HCTOYHMKOM CHIPBS 1A
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MPOU3BOACTBA MOCACAHUX ABIAIOTCS ANaTHTOBBIC U HOCHOPHTORBIE PYabI.

TMo xuMugeckoMy cocTany docdararie ynodpenus Noapase/aoTcs Ha
OpOCTHIE U KOMIUICKCHBIE. [IpocThic comepkar OAuH ACHCTBYIOIHHE 3JIEMEHT
— docop; KOMIUIEKCHBIE COoAEpKar iBa MIM Gonee AEHCTBYIOMMX Belle-
crBa (P, K, N).

TpocTeie onvHApHbIE yIOOpeHHs — Q)occboppm{aa MyKa, IPEeLHTIMTAT, (1>oc~
daruiaku - conepxar P,0O, B Buie Tpukansuuii pocdara, T. €. B TPYAHO
n3BnekaeMoit popme. s npomno,ucrna tochopuTHOH MYKH IPUTOIHBI TOTb-
KO T€ IpHpojHbie PocdaTsl, KOTOPbIC COCOOHBI PACTBOPATCH B KHCIIBLIX I10-
YBEHHAIX pacTBOpax H B cnaboit dpocdopHoi kucrore. UMu spisrorcs nep-
BHYHBIC KOHUCHTPATHI KE/IBAKOBBIX, PAKYILIEYHbIX H 3CPHHCTHLX (i)ombopmonm(
pya, a Take Gocdarsl pyT MECTOPOXKICHHM#H KOPBI BHIBETPHBAHHUS. R

BogopacTBopuMBbie yROOpEeHHS — MPOCTOH W ABOHHOH cynepcboctbaT -
SABJIAIOTCA OCHOBHBIM BHIOM YZOOPEHHWI MOA BCC CENBCKOXO3AUCTBEHHEBIC
KynbTYpEl. CBIPBEM AT HUX CITYXUT aaTHTOBLIH KOHUEHTPAT U @ocd)opm-
Has MyKa 13 KapatayckuxX GochopuTos. ;

Kommekcurie yno6peHus (CIoKHbIe, CMEIIAHHbIE H cnoxmocmemaﬂﬂme).
BHIpabaThIBALOTCA B BUIAE ABOHIbBIX a30THO-(ochopHbX (aMModoC, HETPO-
ammodoc, HUTPOPOC), a TAKIKE TPOHHEIX A30THO-POCHOPHO-KANWHHBIX (HWT-
podocka, nuTpoaMmopocka) coeautenuit. Haubonee BHICOKOKOHUCHTPUpPO-
BaHHEBIMH ABMSIOTCH CIOXKHBIC KOMIUICKCEBIE ynoOpenus — aMmmadoc,
HHTPOQOC, HUTpodOCKa, ConepKalHe KpoMe pocdopa kauii u asor.

JIns NpoH3BOACTBA KOHLIEHTPHPOBAHHBIX M KOMITJICKCHBIX YAOOpCHHI
HeoDxoguma cboc(bopﬂax Kuciota. E€ 11poM3BoasT B BHOC BOJHEIX pa-
CTBOPOB PAa3NHYHOM KOHICHTPAIHH [ByMA CLIOCOBAMHU: TCpMH‘{CCKHM "
BKCTpaKuHOHHBIM. .

Kpynneiitmit norpedurens ©ocaTHOro CRIpbs — fIpOU3BOACTBO (1)00(1)3.- :
TOB HATp!A, IPHMCHACMBIX [Ipl/l NIONY4YCHHH CHHTETHHCCKHMX CpC}ICTB BOIOO-
ymsirueHud. [IpakTuka BOHOYMATYUEHUS 10Ka3aJia, 9TO IIMTAHHE KOTIOB BO- .
aoit, obpaborannol ocdaramy HATPHA MOBBILACT 1IPOH3BOIHUTEIBHOCTS -
KOTEIBHRIX YCTaHOBOK Ha 15 — 25%, Tak kxak npersiTcTRyeT 00pa3oBaHKio
HaAKHITH HA TEILI00OMEHHBIX TOBEPXHOCTAX KOTJIOB. N

XapakTepHCTHRA MecTOpokIeHnii W npossienrid. MecToposxacHus
docgaTHBIX pyA 0O YCIOBHSAM 00pa3oBaHUs AEAATCA Ha TPH TPYILIBL: 3HIO-
I'CHHBIE, YK30TCHHBIE U McTaMopdorennsie. B Marmatuucckux U MeTamop- .
(I)H‘ICCKHX HpOlICCC&X BO3HUWKAIOT MCCTOPO)K,E[BHHFI allaTHTa, B PE3YNLTATe
xeMo- ¥ buorenHoit Murpanus Gocdopa, rmasaLIM 06pa3oM B MOPCKHX cpe-
nax, o6pasyrorcs Mectopoxaerus docdopuror. Kpome toro, docdarusie
pPyABl QOPMMPYIOTCS KaK OCTaTOYHble NPOAYKTHI 3a CHET BHIBETPHBAHHS -
nepBudHO GocHaTOHOCHBIX MATMATHYECCKHX, METAMOP(PHUICCKHX U OCalou- |
HbIX opoxa [1,16,36,38]. i

TTpoMBIIIINEHHBIE THITBI MECTOPOXIEHHH anaTtiTOB H (ochOpUTOR, KOTO-
PbIE ABAAKTCA WIA B OarKakied nepcrekTHBe MOTYT CTaTh [TOCTABIIKMKA-
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MH CchIpbs s ocdar nepepabaTeiaomieil DPOMbILICHHOCTH, UMCIOTCA
Cpe/H BCEeX FCHCTHYESCKHX MPYIN, HO MAaBEHCTBYIOLIEE 3HAUEHHE MPHHATE-
HHT MECTOPOXAEHHUAM YK30TeHHOM rpynmsl (16]. B Poccuu BeaymumMu npo-
MBbILINCHHBIMH THIAMH MECTOPOKACHN ABNAIOTCH HedeTUH-anaTUTOBbIH B
MHONUT-YPTUTAX H aNaTHT-PEAKOMETAIIIEHO-MATHETHTOBBIN B KapbonaruTax,
33KTIONAIOMME R CYMME MOTABNSIONIYIC HYaCTh Pa3BEAAHHbIX 3aMacos U MO-
YTH TPETh NPOrHO3HBIX pecypcos PO, [18].

[To 3anacam MeCTOPOXIACHUS anaTHToB H ocHOpHTOB AenaTCa Ha (MIH.
T P,O,): BeckMa KkpymHsic — Gonee 100; kpynusie 50-100; cpeanne 10-50;
menkue — Mcaee 10 [18].

K BecsMa xpynHbIM OTHOCATCS XHOWHCKAs rpynna Hede IH-aNaTHTOBBIX
mectopoxaenni (Poccus), Kosnopekoe (Pocchn), [Tanabopa (IOAP), Axy-
nupanra (Bpasumus), Coxmu (Gunmmamms), Knpyna (11iseuns) anatur-pen-
KOMETanIbHO-MArHETUTOBEIE MECTOPOXKAEHHA. KpynHble MeCTOpOXaAcHU
anaTHT-THTAHO-MAarHeTHT-HJIBMEHHTOBOTO THIIA BPEACTABICHBI JDKYTIDKY -
cKko#t rpynnoit, BonkosckuM, OmryprosckuM (Poccns), CTpeMUropoackum
(Ykpauna), Posmenn (CHIA), Jlakrno (Kanama). K kpynHsIM clIeayeT OTHE-
ctu Cemuraapckoe i THIPOBCKOE PEAKO3EMENbHO-ANATHTORBIE MECTOPOXK-
JCHMs, 3a0eraloume Cpean MeTagonoMHToB. CpeIHHE M KPYMHBIC MECTO-
POMCACHIMS JOJIOMMT-AIATHTOROTO THIIA M3BSCTHEI BO Bohetname (May-Kok,
Jlanr-Kok) u Kaszaxcrane (Uynaxray). Cpean cpelHUX M KPYIHBIX MECTO-
POX/EHHI aNaTHT-(PPaHKOIHTOBOIC THIIA H3BCCTHBI Kosnopckoe, benoinMun-
ckoe, Tomropckoe (Poceus), loposa (3umbadee), Cynyky (Yranaa), Apak-
ca (bpasunns).

Cpemn McctopoxaeHHi GocHOPHTOB MOPCKOTQ TCHC3HMCA BBUIENASOTCH
cenyolMe CpeAHNE B KPYNHBIC MECTOPOXKACHHA: Xapanyp, Kunrucenrc-
koc, Eropsenckoe, [Tonmuackoe (Poceust), Ocsikorckoe (Ykpanna), Kapara-
yckas rpynna, Ynnucaiickoe (Kasaxcran), Xypu6ra (Mapokko), JJauuc (As-
crpams), Kypssas (KHP), Menpoys (CIIIA). K koHTHHEHTATLHO-MOPCKOMY
reHeTHYECKOMY THITY OTHOCATCS MecTopoxaetus [Tovak u JIukpux (CLLA).
Cpenyu MeCTOpPOXKICHHIT KOHTHHEHTANBHOTO TeHE3UCA H3BCCTHHI TAKUE MCII-
KHE B CpeaHHe MEeCTOpOXACHHS, Kak Obnamxanckoe, Tenexckoe, benkutc-
koc (Poccns), Mmccropoxaenus mrara Teruecu (CHIA).

Ha Jaimsaem Bocroke, B npefenax XabapoBCKOTO Kpasi, pa3BCiaHo OIHO
JMaranckoe MecTopokaeHue dochopuTos ¢ 3anacamu pya 231.7 maH. 1, co
cpenanm copepxannieM PO, 8-9%. K docparnomy ceipyio oraocstes Go-
notHsie pocdarsr — TopgioBHBHAHTHI € coaepxkannem PO, or 2.5 no 28%,
KOTOPBIC WIHPOKO Pa3BUTHI Ha TeppuTopuu [Ipumopckoro kpas [26].

B EAO nposiBnerns $ochopHTOB XOBONEHO MHOTOYHCIICHHBL, HO BCE OHH
OCNHBl O COEPXKARMIO, TPYAHOODOraTHMBI Y1 HEJOCTATOYHO pa3BeJaHsI.
[IpakTHYeCKMI HHTEPEC H3 HUX NPESACTABNAIOT POCHOPUTORBIC HPOABICHU
IMany Turposas, bypyn6asckoe, I'pemyunnckoe 1 Pomamka, KoTopeie pas-
vemaroTes Ha Manom Xunrase. Kpatkas xapakTepHCTHKA 3THX IposAsTe-
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HU NpelicTaBieHa B Tabnuue 3.7,

Bypynbasckoe pocgpopumonposenenue BbIABICHO TIpH [POBEACHHH
NOHMCKOBBIX pabor Macitaba 1:25000. B pesynbrare 6510 BRISRIEHO 7 30H
¢pocharno-kapboHaTreIX Mopoa. B 1987-1988 ropax 65u1H npoBeICHET MOKC-
KOBO-OIIEHOUYHEIC PAGOTHI, BKITOWAs FOpHELE, GypoBLie 1 onpoGoBaTENbCKHE
paGoTsl. BbisgBiieHs! 1Ba THIIA POCaTHO-KapOOHATHBIX [TOPOM, JIOKAIIH30BaH-
HBIX Ha 2-X CTpaTHrpapu4YEecKHX YPORHAX ~ BEpXHEMYPAHABCKO-PYAOHOC-
HOM K nouokoBckoM. Cogepxkanue PO, namensercs ot 0.82 no 12.46%, B
cpeaneM 1.5 — 7.64%.

Dochopumonponenenue llaov Tuzposas pacniolOXKCHO IOKHEE CT.
bupakay JlaneHCBOCTOIHOM . . B €ro CTpOCHAN ycTaHOBICHBI MHOFOYHC-
TICHHBIC BETBAILMECA NMPOXKUIKH YE€PHOTO PpcdopuTa MOLTHOCTEIO [-12 M,
NPHUYPOUCHHBIMH K 30HaM OpeKYHPOBAHHBIX JONOMHTOB MYPAaHABCKOM CBH-
Thi MOIIHOCTBIO 20-80 M. Ha nposBicHuy BRIABICHO 5 aHOMAJIBHBIX 30H, NTpe-
craBIeHHHX dochaTro-kapOonaTHEIMH nopoxamn. Hauboneime macurra-
OB1 opyneHeHus uMeeT 30Ha Ne 41, cooTBeTcTByIOIAA M3BECTHOMY paHee
ypas-(ocpopromy pyaonpossiennio Turpopas nans. Coacpxanue P,0,0.61-
10.12%. Xnmuaeckni coctas docdoputos (8 %): P.O, 4.0, CaO 29.8, MgO
16.25, AL,O, + Fe,0, 1.76, 8i0, 15.54, n. . m. 31. 58.B PYIHBIX IPOXMIKAX
copepxkanue P O 17.70- 23 99% B uenom conepxanue P,0O; HepaBHOMED-
HOE, HH3KOC aHaJloquo BypanGaBCcKOMY NPOSBACHHIO.

B 1957 rony Janeuesoctounpri ¢prauan AH CCCP u3ydan BOZMOXHOCTS
oborateHHs pyasi 3Toro tupossieHus. [IyréM o6xura pyas! ¥ ynaneHyus us-
BECTKOBOIO MOMOKA YHaJIOCh TOJAY4HTh TBEPABIH OCTATOK C COACPIKAHHEM
PO, 10.6%.

Tabmuua 3.7
XapakTepHucTuka MecTopoxyieHHH docdaTHOTO CHIPBA

Mectoponaernue | Kommec | Cpezuax Omen Taybuma Cpegpee anscer i
TBO MOUMHOCTS | PYAHBIX OACHETE, CORepIRaEIe PecypesL,
PYMBIX PYRBIX Ten, M M P05, % TBIC. T
Ten TN, 14
Bypynbascxoe 9 3.0-7.0 160-670 35.50 3.11-460 P2~ 1370
P3~1150
Hazp Turposas 11 36-332 230-1870 35.120 31744 C2-2570
P1-2370
Py - 2680
P3-3130
Tpemymmckoe 3 3.0-30.0 260-1660 30 3.19.3.82 P2 7140
Pamanmxa 3 46 2600-3000 50 3.4 P, - 11000
Orypexoe 1-2 12.2-30.8 12000 - 1-Z P2- 4000
PYAONPOTBNEHIE,
bocdoperoro-
CHBIH FOPEIOHT
Hroro 35410
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I pemynunckoe npoasaenue croxkeHo 3 ropuzonramu pocdarno-kap6o-
HaTHbIX nopon. [IpoThkéHHOCTS 0aHOTO K3 Hux 1500 M, BHOUMAasA MOIIIHOCTE
40 M (B cpeaucm). IlpoTsxEnHOCTh ABYX ApYruX — 400 M, Ipyn MOIMHOCTH 2-
5 m. [Iporuosusie pecypenl docdarto-kapOoHaTHeIX nMopoa 7.14 mus. T (oo
rny6unel 50 M) npu cpeanem coacpxanun PO, 3.3%.

Hposenenne Pomawka uzydero cnabo. 110 rcosoruuecknm ycnoBHsM
dopMupoBanus u conepxannio P,O, aHATIOTHYRO BHUUCOMHCAHHEIM. [Ipo-
THO3HBIE PECYPChI ITOTO MPOABICHHA (poccbOpa JOCTATOYHO BEHKH H OLCHH-
patores B 11 MuH. T.

®ocdaTHo-kapOOHATHEIC IIOPOABI BCEX TPOSBICHHH LIOCIE Pa3Moiia MO-
I'YT HCIIONB30BAThCS B KAYECTBE PACKHCAWTENEH MOUB M (ochopHBIX ynob-
penwii. [TorpeOHOCTE NPEANPHATHI CEIHCKOTO X03AMCTRA 0b6nacTH no doc-
¢dopHbIM yROOpCHHAM cocTarnasieT 2-3 ThiC. T. B roA. HanGonsimmit addext
OT BHECCHHA B N0YBY hochaTHO-KapOOHATHBIX [IOPOJ MOXKHO MONYYUTE NPH
COBMECTHOM HCIIONB30BAHNH LEONNTOB PalACHCKOIO MECTOPOXKAEHHUA H TOP-
¢GAHBIX K06aBOK.

3.2. CHIPBE NOPHO-TEXHUYECKOE
TPAOUT

O6mue ceenennn. Onyy U3 nonUMOphHEIX MoaudHKaLMii yriepoaa npea-
cTasiseT coGoit rpaduT, KOTOPHIH KPHCTAIM3YCTCA B TEKCArOHANLHOR U
TPHUroHaNbHOM CHHrOHUAX. B npmpoaHeIX ycnoeusx rpadur scTpeuaerca B
BHJIC IIIACTHHYATHIX Kpl/ICTa.'lJ!OB, ‘{CLLIyH‘-laThlx, NTHUCTOBATLIX H 3CPHUCTHIX
arperartoB. LigcT rpagura uepHbiii 10 cepebpucto-ceporo, 6aeck METATIM-
gecknii. TBepaocTs rpagnTa no pasnHIHEIM HANpPaBICHHAM PasiuyHa: BIOTb
cnaitHocTH 1 (no wkane Mooca), nepneHAHKyIapHo K craiHocTH 10 5,5. [nor-
HOCTB ero kojebnieTcs B yskux npefenax — ot 2.09 no 2.23 r/em’. rpaduT
KHAPCH Ha OIIYTIb, IUTACTHYEH, IETKO OCTABIAET YEPHYIO 4epry Ha Oymare.
Ow obnagaer Hu3kUM k03O OULMEHTOM TPCHNS U BEICOKHMH 3IIEKTPONPOBOA-
HOCTBIO, TCILIONPOBOAHOCTHLIO H OTHCYNOPHOCTHIO (TEMIIEpaTypa NaBleHus
cocraenseT 3850° C), a Taxke BHICOKOH XUMHUYECKOH MHCPTHOCTBIO [9]. O
He pacTBOpAETCA B KHCNOTAX W WICI0YaX, OKHCINCTCA TONBKO AUXPOMATaMK
KTHS ¥ HATPHA, a TAKKE XNOPUCTHIM XKEJC30M U AIIOMUHHEM.

Cpennee cofepxaHue yImeposa B 3eMHOH kopc (KI1apK) no JaHHBIM pa3-
HbIX aBTopoB konebrercs or 0.02% xo 0.23%. B npHpoaHbIX ycnoBusx rpa-
($HT MOXET BO3HHKATE NMPY MArMaTHIECKOH KPHCTAaNNH3AIIMN U3 ra30BbIX 3Ma-
HaLHH; M3 THEBMATOIMTOBO-THAPOTCPMAIBHBIX PACTBOPOB, aCCHMIIHPOBABILMX
YTTIEPOJ M3 BMEIAIOIMX NTOPOJT; BCICACTBRE rpaduTH3aLNH yIvieH Uiy 6uty-
MMHO3HOTO BELIECTBA B 301C UX KOHTAKTA ¢ MarMaTHYCCKUMH TEIaMH.

I'padurcogepxaiune pyisl, B 3aBHCHMOCTH OT BCITHYHHBI KPUCTAIUTOB
rpa¢ura, MOAPa3zACIAOTCA Ha SABHO - B CKPHITOKPHCTANLINYCCKHE
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[16,22,23,33,35]. B Toxke BpeMs, N0 TEKCTYPHO-CTPYKTYPHBIM OCOOEHHOC-
TAM CpelH SBHO KPHCTAJIMUYECKHMX PYI BBLIETSIOT YellyidyaTsie Y Ii0T-
HOKPUCTANIHYeK1E pasioBUAHOCTH [2]. [IpoMbIsicHHbIe pyab! deniyiisa-
TOro rpadura HOJKHB 00JaxaTh BKpPamIeHHOW TEKCTYPOM H MUMETh
KPYNHOKPHCTANNIMYICCKYIO CTPYKTYPY C pa3MEPaMH KPHCTAINOR S0 Miwm.
I'paduT B TaKUX pynax 00bIYHO OPEACTABICH OTACALHLIMH KPHUCTANNaMU 1
HX CPOCTKAMH, KOTOPbie OPHEHTHPOBAHBI MTaPALIENEHO TTOCKOCTAM Craki-
HOCTH. Ilo BeTHMHHEE KPUCTAIUIOB BEIAENAIOT KpynHoyeuryituarTsie (100-500
MKM) B Menko getttyHuareie (1-100 MkM) pasHocty. Cogepikanue rpadura
B PyAax 37T0ro Tina xonebnercs ot 2 go 15%. Pyass oOeiuno nerko obora-
MAKTCA METONOM (PIOTaLMH C NONYHCHHEM KOHUCHTpATa, cofiepxatiero
6onee 60% rpadmura.

Pyapl [I0THOKPHCTA/UTHYECKOr0 THIIA ITPEACTABIAOT cOB0M NopoIabl Mac-
CHBHOMU TEKCTYpBI, 00pa3oBaHHbBIe 3a CHET IIIOTHO NPUAETAOIIINX JPYT K APYTY
pa3IH4YHO OPUEHTHPOBAHHBIX KPHCTALIOB rpabuTa 1 HX cpocTkos. [1o pas-
MepaM KpHCTAIUIB! AENAT HA KpynHo - (bonee 50 Mxm), Meaxo — (0T 50 o 1
MKM) 4 CKpbITOKpHCTannuyeckue (MeHee | MkM) pasHocth. CoaepxaHue
rpadura B 3THX PyAaxX NOCTAaTOMHO BRICOKHE ¥ Komebmorces oT 35 no 80%.
Ipn conepxarnu rpaduta 60-80% pyast ucnonssyror 6e3 npeaABapHTEIBHO-
ro oboramenns. beausie pyawl, conepxaiue Merce 40% rpadura, obora-
IAKOT PYYHOH pa36oOpKoH.

Tlo copepxanuIO ynieposa NPHUPOAHBIA TpagUT cnaract WECTh TOBap-
HBIX TpyT, % [46]:

KPHCTA/UTHYCCKAN KyCcKoBO# —~ 92-95;

KPHCTANIHYECKHI Yeurybaarhii — 85-90;

KPHCTAUIMYECKHH Cpenue yelryiiyaTelit — 80-90;

KPHCTALTHYCCKHE TIopomkH ¢ pasmepom a0 0.074 Mm 1 cozepx)asueM
rpagurHOro yriepozna 80-99;

CKPHITOKPHCTA/UTHUCCKHUE MOPOUIKH C COAEPKARHEM IPAQHTHOTO yrIepo-
Ha ot 80 o 85.

Tpupoaubii rpauT 0OBIMHO COOEPXKHUT IPHMCCH KBApLa, KATbLUKHTa, OHO-
TUTa, MyCKOBHTA, [TOJIEBBIX LIMATOB, IHPUTA, OPTAaHHUECKOIO YIJIepoaa, BKITIO-
YCHHH OHTYMOB, BO/ibI M ra30B. KauecTBo rpaduta OUCHMBAIOT IO CoaepKa-
HUIO B HEM TOPIOUCTO YIIEPOAR M JIETYUHX KOMIIOHEHTOB, 4 TAKOKE T10 BRIXONY
3o1nbl. [oproyects rpaduTa OMpenenseTCs TEMIEPaTypor, NMPH KOTOpoH 3a
10 munyr cropaer 3% Hapecku rpaduTa (s yeuryiuaroro rpagura TaKas
TeMITepaTypa 720 730°C). Jletyunc koMmoueHTs! npeacrasneasl CO,, CO,
H,, CH,, SO, colepXaHHC KOTopbix pocturaer 2%. B sone npncy’r-
cTaytoT Si0),, b TiO,, Fe,0,, CaO, MgO 1 1p.

anosme H3BJIeKACMbie 3AITACH rpaduTa oueruBatorcs B 1500 M. T, a ero
no6ba nocruraet okoo 670 Tuic. 1. Kpymmssm npoussopurensmMu ypaduta’
snsroted KHP (185 1eic. 1), Oxaas Kopes (101 toic. 1), YkpanHa (48.8 ThIC.
1), Poccust (46.5 teic. T), ABctpus (39.4 ToIC. T), Mekcuka (37 ThIC. T).
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00.1aCTH NpEMerenua W TpebGoBaHWA NPOMBIIJIEHHOCTH K CHIPhIO.
Brarogapa CBOMM yHUKAbHBIM CBOHCTBaM rpadHT MOYTH HE HMEET 3aMe-
HUTENCH U MPHMEHACTCS B CAMBIX Pa3sAHYHBIX OTPACHAX MNPOMBILIEHHOCTH
(Tabmumna 3.8).

o 70% rpadiTa HCNOAB3YETCA B YCPHOH M LIBETHOR METAMTYPriH B Ka-
YeCTBE OTHEYTIOPHOTO MaTepHana. B MeTanmyprudeckol IpOMBIINEHHOCTH
OH HCIIONB3YeTCR P NIPOM3BOACTBE BRICOKOYHICPOAMCTON CTaNH, & TAKKE B
KAa4eCTBE BBICOKOOTHEYIOPHBIX THUTIECH AN TUIABKH CHELHANBHEIX COPTORB
CTAJIH, UBETHHIX H GJIarOpOJHbIX METAILTOB H MX CIL1aBoB. OTHEYMOPHBIE KUP-
nMyH ¢ rpadToBOl cocTaBNAowEH (FpadHTcOACPKALUME OTHEYTIOPBI) HA
OCHOBe [IEPHKIIa3a, rpadUTa U IMMHO3EMA ABAAIOTCH BLICOKO CTOMKHM OTHE-
ynopamu., OHH NPEBOCXONAT I10 CBOEH H3HOCOYCTOHYHBOCTH TPATHIHOHHEIS
[HAMOTHBIE, KPEMHE3EMHUCTHIC H MaTHE3HANILHBIC OTHCYIIOPEL. DTH OI'HEyNIO-
PBI B HACTOAIUEC BpEMsl CTaJM OCHOBHBIM ()YTEPOBOYHBIM MATEPHAJIOM B
MCTAIypraueckoi MpOMBIILICHHOCTH Pa3BUTHLX CTPAH MHpA.

Tabnuna 3.8
O6nacT DpMMedcHUs rpadura [46]
Haonavenne Tosap O Je oBsiacTH np
rpadmTa MApKd }
CneumaipHbi I'C™ ATOMHAR FHEPIETUKA
MANO3ONBHEI
AxkymyngTopHet | TAK IAK — | — aKKyMyTSTOpHEI€ H1eud C 1bHOMO HA H

FAK — 2 4 TAK - 3 - maromomlexne aKTHBHBIX MACC M LISTOYHBIX BKKYMYASTOPOH
H Mace U IPAPRTHIHPOBAHIGX AHTHOPHKLMUHRKIX  MIAETUHA WX UBCTHAIX|
METANON.

'—]Ta_palmaz.uuuﬁ 'K Kapanaaula SCPTCKHOR K KAKUEINPCKOR CPYTIL
'K Kapanuatin KaHUCHAPCKOM. MIKOISHOR H KONMPOBAIILHON 1Py
CMasounbtii TC ARCADPUKIHOUIGIE  KOMIOHCITEL 8  TBEPALIX CMA3ONHBIX OOKPHTHAX LIPH
HIE PHLIX  DEAKTOPOB, MEXAHMIMBE KOCMHWECKHX  xopabuie,
SIETAaTENIBHEIX ALNAPATOB. KOUNOKTMILHO-FPAYHTOBLIX NPENapaTos.
rc B ka4eCTHC WHIPEOMEHTA ICKIPONPOBOANICH P 1, W W 110p -:j
METRINYPTUK, rPAQHTOBBIX CMaJOYHEIX KapaHJalueli W NAcT, 3IEKTPOTIPOBCAAIH
HORHMEPHBIX [UTEHOK.
KOHCHCTEHTHBIC CMa3KH.
rcn Msjienna cNENHaNbHONC Ba3HANCHHA.
OnexTpoyronsnsta [ IYT- D7IeKTPOYTOABHBIE WIS,
———  ———— e - ’)YH . - . -
THreapslit T Orueynophslie rpagHTOKepaMHYCCRAC HIITUA.
?_{lgyenrﬁbli’t ™ i ]’I[xm:inﬁuczn_o_.lr!eps}l'mblx KHMHUYECKHX HCTOYHNKOB TOKA,
D]u'reiin bIH rJt M Vlpaostt paGoYHX DOBEPXHOCTER (OPM # CTepxkHEN [pH NOIYICHMM OFIHMBOK
CIOKHON KOHPHI'YP peby 0000 qUCTOH NOREPXHOCTH.
A To e Py HONYSEHHI OTIUBOK CPEIHEH CAOKHOCTH.
1911 To e 1PA LOIYHERHH OTIHBOK, HE TPEOYIOUIHX BEICOKOH YHCTOTH! NOBEPXHOCTH.
riac H3roTossienne 1pOTHBONPHIAPHEIX TOKPLITHI nps nonyvienuu otimaok (FJC - 1,

I‘JIC“— 2); meTannvpradeckoe wpowssoaereo (FJIC - 3, FIIC - 4).

I'paduT IHPOKO NPHMEHSAETCS B INEKTPOTEXHUKE /IS H3TOTOBIIEHUS JIEK-
TPO/IOB, HPHMCHAEMBIX B JIEKTPHYECKNX nedax. B kauecTBe 3neKkTponos u
[IPOBOMSIIMX ITOKPBITHH OH HCIONB3YETCA B FATBBAHHYCCKHX JJIEMEHTAaX,
LIENOYHBIX aKKyMYAATOPAX, AHONAX JMEKTPONH3EPOB, FAIbRAHUYECKHUX MAT-
pul. I'paduTOBBIE MEKTPOLIETKH IHPOKO [IPHMEHAIOTCA B JIEKTPOABUTATE-
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JSIX M PeHepaTopax MHOIMX MalllniH.

B MamIMHOCTPOCHHMH HINPOKO MPHMEHAIOTCS rPapUTOBLIE CMA3KH, KOTO-
PBIC IPCUCTABTTFOT cOOOF CyXxHe rpaHTOBBIE IOPOILKH, KOHCHCTEHTHBIE Ma3H,
TIACTHI, BOAHBIC U Macnauble cycnensuy. ['padur Take ucnons3yercs npu
MPOM3BOZCTBE BTYIOK M BKJIAABILICH J1% ORUIHITHUKOB, KOJICH, LS TOPUIHEH,
YTUTOTHHUTENbHBIX HAOMBOK, pa3IHYHBIX KPAaCcOK, KapaHIame, KOMIPOBallb-
HOH OyMmary, 4epHOH TyIuy H 0OyBHOU [1ACTBHL, 4 TAKXKE NNPH CUHTE3€ HCKYCCT-
BEHHBIX a7IMa30B.

Ocobo¢ 3Ha4YEeHHC NMEET CTOMKOCTb IpadyTa 10 OTHOLLEHHIO K [LTABHKO-
BOH M ropsucii GochOpHOI KHCIOTaM, B KOTOPBIX Pa3pymaloTCcs AAKE CHITH-
KaTHast KepaMHMKa, CTEKNO0 M GONBIUHHCTBO METamnoB. B cBi3u ¢ 3THM, OH
NPHMEHACTCA B AlIapaTOCTPOSHNY, JUIS H3TOTOBJICHUS Pa3IHYHEIX THIIEH U
APYTO# XHMIIECKOH NOCYAbL.

I'paduT IWHPOKO UCIIOAB3YETCA NPH TIPOH3BOACTBE PE3HHBI, MOJIMPOBANTL-
HOTO H IPOTHBOHAKHITHOTO MATEPHAJIa, JUTS H3TOTOBICHHS adpa3sHBHbIX acT
C LIEJIBIO CHIDKEHHS HX K MEXaHHYECKHM BO3JACHCTBHAM, JUIS IIPOH3BONICTBA
rpacuToBOH GONBIH, YNOTPeGAseMOil IPH M3TOTOBIEHUH CATBHHKOB, Pa3IHy-
HBIX 9KPAHOB M HAIPEBATENCH, TOPMO3HBIX HAKJIAJIOK.

B aroMHoO# HEPreTHKE OH HCMOMB3YCTCA B KAYECTBE 3aMC/TATEINeH Hel-
TPOHOB U M3I'OTOBJICHU:A GIIOKOB U JcTazleil AACPHBIX PEaKTOPOB, B PEAKTHB-
HOM TeXHHKe — IJI1 U3TOTOBIEHHS comell ¥ jjonacteil TypOun. B nocnenmune
rogpl B KQUCCTBE PEAKTOPHOTO IpadUTa NPHUMEHIIOT B OCHOBHOM HCKYCCT-
BEHHBIH rpadUT, NONyYaeMelil Ha OCHOBE MPOM3BOAHBIX HE(TH U YTIIA.

Taxum ofpasom, OCHOBHBIMU noTpeOuTENAME rpadHTa, Kak B PoccHy,
TaK M 3a pyOexOM SABNAIOTCA META/UIYPrUA, MAIIHHOCTPOCHHE, HNEKTPOTEX-
HUKA, aTOMHAaA, XUMUYECKaA 1 HeTeXuMHUUeCKas MPOMBIIINCHHOCTH, Kapaii-
JIaIlIHOE MPOU3BOJCTBO.

XapakTepHCTHKA MeCTOPOKAeRHI H TpoABIennii. Cpeu MECTOPOXK-
AcHUH rpaduTa [0 reoIoruuecKoif 06CTaHOBKE X HAXOXKIIEHHS! BBIAC/IAI0TCA
YCTHIPE FPYNIBI TPOMBILUICHHBIX MECTOPOXACHHUH [46]:

MECTOPOXKIEHHA, PACIIONOKEHHDbIC B THEHCOBO-MHTMATHTOBBIX KOMII-
AeKcax;

MCCTOPOXKACHUSA, JIOKANUIYIOIIMECS B MPaMOPHO-THEHCOBBIX MUTMaTH-
3UPOBAHHBIX KOMIUIEKCAX,

MECTOPOXKICHMS, IPHPYYCHHBIC K KOHTAKTaM HHTPY3UBHBIX M KapOoHar-
HBIX ONTYMHHO3HBIX TMIOPOS;

MECTOPOX/IEHHA, BOSHHUKIIIME HA KOHTAKTaX HHTPY3HBHBIX ITOPOI C KAMEH-
HBIMH YTTMH.

IMTo ycnorHsIM 06pa3oBaHUAM CpeTH TTPOMBILIICHHBIX MECTOPOXKICHHUH
rpaduTa BHAEISIOTCS CHCIYIONIHE reHeTHUeCKHe THNbl [ 1,16,22,24,33,36,46]:
MarmatH4ieckui, CKaAPHOBBIN, Ir'MApOTEPMAIIbHBIH H McTaMopdorennniit. K
MAarMaTHIECKOMY THIY MOXKHO oTHecTu botorousckoe, Yepemianckoe (Poc-
cust), Kne#t (CILA), Tapr, O¢puak (OPT), Kaonanr (Taunann), Omnpedercy
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(SIuouns). CkapHOBSBI THI IIPEACTARNEH MecTOpoxXIecHHeM brak [donanba
(Kanana). K reaporcpMainHeIM MECTOPONKICHUSIM OTHOCITCA borana, Pa-
reaapa ([Upu-Jlanka), Yyn-Unar-Kyn (i0xuas Kopes), Kymbepaenn (Benn-
Kko6puTaHKs). MeraMopdoreHHbIe MECTOPMKICHHUS NMPEACTaBNEHB 3HAYH-
TeNBHBIM KOJHYECTBOM, IIABHBIMH M3 KOTOPHIX ABIAOTCH 3aBanseBckoe
(Yxpauua), Horpucxoe, Taliruucxee, Kypeiickoe, Tlontasckoe, boesckoe,
CorosHoe (Poccm[) Conapa (MexkcrKa), HEKOTOpHIC MecTopOoXKaeHHA FOx-
Hoii Kopen, Kurad, o. Manarackap, CIHA.

I1o BenutHHe 3aIIacoB MECTOPOXIgHHS IpaguTa nonpa321enmo"rca (M.
T) Ha: KpynHbIe — Honee 1, cpeanne — ot 0.5 10 | ¥ Menkue — g0 0.5.

Bce H3BecTHBIE MecTopokachua rpadura Tepputopun EAO pasmenia-
1oTca B peaenax Manoro Xuarasa. Hanbonee n3yucHHBIMH MCCTOPOXKIE-
Huamu gengiores CorosHoe, Bupckoe 1 Cyrapekoe, 3amacet Py KOTOPBIX
pa3sBelaHbl A0 [POMBIILICHHBIX KATEropHi. OcTaabHble MECTOPOKICHHS, B
cHJIy cmaboit H3YHMEHHOCTH H Pa3BEJaHHOCTH 3aI1aCOB, B HACTOALICE BPEMS
HE HMEIOT [IPOMBILTEHHOro HHTepeca. K HUM OTHOCATCS ApXaHrelnscKoe,
byurymnoe, Pyccxoe, Taexuoe, CepreeBckoe, JIOHAOKOBCKOE ¥ PAA APYTHX.
N3 nepeyncieHHbLIX MECTOPOKACHHH TOJNILKO JIOHIOKOBCKOE OTHOCHTCSH K
HEPCHEKTHRHBIM KaK [0 KadeCTBY PYyA, Tak H 1o 3aracam. Bee ouu pacniono-
KEHBI B F0ro-3anajgHoi actn Xunrano-I yIKalIbckoro HaJIOKEHHOTO NMPOry-
0a, BHITONHEHHOTO COO3HEHCKOH H I'Y/DKAIBCKOIH CBHTAMH HEKHETO [IPOTEPO-
301. BoilienepeyucaeH BIE MECTOPOXKAEHU IpathUTa NPHYPOUCHBI K
COJIO3HEHCKOM CBHTE, 33JCTarclIeH 8 OCHOBAHHU XHHTaHCKOH 0CaJ04HO-MC-
TaMop(hHYCCKOiT TONIIH BEPXHENPOTC-po30iickoro Bospacta [8,34]. B caute
BBLICIIAFOTCS TPH TOPH3OHTA (CUH3Y BBCPX):

rpadpUTOHOCHBIH FOPH30HT, B OCHOBHOM CIIOXEHHBIH MHCHCO-CIIAHUAMH,
KBapuMTaMH H MPAMOPH30BAHHBIMH W3BCCTHAKAMH, COACPKAUMU rpatuT;

HETIPOAYKTHBHBIH N'OPU30HT, COCTOSIIUMH U3 pAa3NHYHBIX KPHCTALIMYCCKHX
CIIAaHIIEB ¥ MPaMOPH30BAaHHGIX H3BCCTHIKOB, COAEPKAIUMX HEIHAYUTENLHOE
KOJIMYECTBO IpaduTa;

POAYKTHBHELH IPadH TOHOCHBIA TOPU30HT, CIIOKECHHBIH KPUCTAJUTHIECKU-
MH ClTaHLIaMH € TOAYHHEHHBIMHA JIMH3aMH MPaMOPHA30BaliHBIX H3BECTHAKOB H
rpadHTO-CHIOAUCTBIX CIAHUCB.

- Corosnoe mecmopoxcoenue zpagpuma naxogurcsa B OKTAOpBCKOM pai-
otie EAO ¢ pacnonoxeno Ha aeBoM Sepery p. AMyp B 40 kM BBIIC ¢. AMYp-
3€Ta — PaHOHHOrO UEHTpa. bkaiMunil HaceneHHbH TyHKT ~ ¢. Cow3Hoe
HAXOAUTCH B 10 KM K IOTO-BOCTOKY OT MECTOPOXKICHH, a OmKaninas xe-
JE3HONOPOKHAS CTaHIKA JICHHHCKOS pacoNoxkeHa B 212 KM HIbKe o Teye-
HHIO p. AMyp. YirydlieHHas gopora npoxoaut ot ¢. buipkan 1o ¢. Exkarepu-
Ho-Huxoneckoe, a mance nposlokeHa npocenoyHas FPYHTOBas AOpOTa,
LpHroAHas M JBHXXEHHS aBTOTPAHCTIOpPTA.

TeppuTOpHA palHOHa MECTOPOXKACHHS CIIOXKCHA MPEAMYICCTBEHHO METa-
MOpPHYECKUMH CHIAHLIAMH, FTHEACAaMHU, KPMCTAJUIHICCKMMH H3BECTHAKAMH,
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Puc. I. Cxemaruueckan reonoruueckas kapra COrO3HOTO Me

OIO3HEHCKOW CBUThHL

W CJIOKEHO IpaUTOBBIMH CIAHIAMH, U3BECTHAKAMH, KPHCTAITHIECKHMH
. Tpadurosbic cnanup! CIaraxT YETHIPE IIOJIOCH MOL-

~

MecTopoxaeHue IfPUYPOYCHO K BEPXHCH IOACBUTE ©
CHAHIIAMY U YHeHCaMR
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HOCTbIO OT HECKOABKHX ZECATKOB JIO 550 M, UPOTHKCHHOCTEIO A0 |2 KM,
KOTOPHI€ BHIKIIMHHBAIOTCA Ha CEBEPO-BOCTOKC. PasBeaxa MCCTOPOXIEHHS
OCYIIECTBAAIACE Ha HEOONBIIOM 110 Tmomann AMypo-BensckoM ydactke
KaHaBaMH, IypdhaMH ¢ KBepIUIaraMi H paCCeYKaMH W CKBOKMHAMH, TITyOH-
HO#H ot 31 10 65 M.

Ha McCTOpORIEHHH BRLACISIOTCI HECKOJIBKO Pa3HOBHIHOCTEH IpaHTO-
BBIX CIAHLCE, NepecnauBalonMxcs Mexay coboit. HauGonee pacnpocrpane-
HEI THE#iCOBHAHEIC TPAa(MTOBBIE CJIAHIBI TCMHO-CHHEFO # OypOBATOro HBETA,
COCTOSIIHE M3 KBapUla, ITOJIEBBIX HINATOoB, rpaduros H citol. [padur obpazy-
eT Ky4Hble CKOILTEHHS ¥ UNIAaCTHHKH HenpaBuibHOH dopmsr pazmepom 0.1 —
0.5 mm. Conepxanue rpadura 18-20%, makcrmanbroce — 25%. 3naunrens-
HO PACTIPOCTPAHEHBI TAKOKE MENKO3EPHHCTHIC TPAQUTOBLIE CHAHIIBY, OKPALLCH-
HBIE B TEMHBIE TOHA CEPOrO LiBETa ¢ METAUTHICCKHM OaeckoM. CocToAT OH
HIPEUMYIIECTBEHHO H3 KBapUHTa M rpaduTa. B noqusueHHOM KOMHYECTBE NPH-
CYTCTBYKOT CEPHLHT. CUJUTHMAHHUT, NOMICBOH mnaz, 6uorut, xopauepur. Co-
nepxauue rpadmra 18-20%, makcumansoe 38.7%. B Bune HeGONbHIAX JMH3
BBIJICASIOTCS KBapIUTOBHIHBIE H CKPBITOKPHCTAIIHYECKHE IpadUTOBbIC

nadlbl. Conepianue rpa@uTa B HUX HU3K0E, K TOMY e IPa@UT B OCHOBHOM
TOHKOYENIYHYaThli M MBUIEBATHIA, 103TOMY 3TH PasHOCTH MPAKTHUYECKOTO
HATEPECa HE NIPEACTABIIAIOT.

K mone3HomMy HCKOITaeMOMY Ha AMYpo-benbCckoM ydacTKe OTHECEHSI Tpa-
(MTOBBIC CNAHIBI C COACPXaHHeM yrnepoaa He mcHee 5%. ['paduroBwii
CJIaHel YEPHOTO IBETA, JKHPHEIN Ha OLIYIb, MATKHI. TekcTypa cnaHua 6016-
UIeH YacThiO CJIOHCTAs!, PEXKC y3noparas. [asHeIMH NOponoodpasyrommMmu
MUWHEpanaMu ABNAIOTCS KBAPLL U rPadinT, IPMMECIMY — TIONEBOM LINIAT M CHIO-
na. I'padur B cnannax HAXOUMTCS B ABYX BHOAX: KPHCTAJNHYECKHI B BHAE
qenryi ¥ B BHAE NBLIEBHAHON Macchl. K noie3HoMy HCKoI1aeMoMy OTHOCAT-
CS, B OCHOBHOM, ME/IKO3CPHHUCTHIE, FHEHCOBHAHBIE K PeoKe KBApLHTOBUIHBIE
rpadguTOBbIE ClIAHIbL.

MenkosepurcThif 1padHTOBBIH ClaHEU MPEUMYIICCTBEHHO COCTOHT M3
kBapna — 30-50% u rpadura — 20-45%.

OcHoOBHBIM TpEOOBaHHEM, NPEABABIAEMBIM K TpapHTy, ABIAETCA €r0
YHCTOTa, KOTOpas ONPEAENACTCS KOTMYECTBOM OCTATK4 IOCNC Cro CXKHUIa-
HUA (30IBHOCTHIO ), HATMYHEM BPEIHBIX IPHMECEH, BAATH B HETYUMX KOMIO-
HeHToB. Ilo pesynsraram naboparOpHBIX MCCICAOBAHMIA Pa3IHYHbIC PA3HO-
BHAHOCTH IpaduTOBBIX craHueB coxepkat (%)

MEJIKO3EPHHUCTBIH: 301151 — 54.6-91.99, yrnepona — 5.0-38.7, okucH yrepo-
xa—0.3-31.51, snarun — 0.02-8.38;

THEHCOBHIHBHA: 304161 — 62.96- 91 47, yenepona - 5.0-25.41, oxucH yrnepo-
xa— 1.34-19.55, snaru — 0.01-3.62,

KBAapLMTOBHUAHBIH: 301861 — 59.0-95.54, yrepornia — 1.93-0.86, okucy yrie-
poza — 0.93-39.90, saars — 0.04-3.59.
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XnMuYeCKHi COCTaB 307kl TPAPUTOBEIX cravies (%): S10, - 52.9-72.78,
AlLO, - 10.77-21.58, Fe,0, - 5.2-16.65, TiO, — 0.05-0.11, PO - 0.0-0.49,
CaO - 1.80-12. 55, MgO 0.85- 9.09,R O—l 64- 9.27, 80, - 0.0°3.64. Cpen-
HA#A 06beMHEI Bec rpadUTOBRIX cnaﬂues 231 The’.

OneITHBIM 06OTALICHUEM I'PADHTOBBIX CAAHUEB B J1abopaTOpHBIX U 110-
ny3aBojckux yernoBuax (Mexano6p, BUMC u ap.) npu 4-5 — kpaTHoi# 1ic-
pedHCTRON GUIOTALHH [10/1y4CH KOHIIEHTPAT C COAEPKAHHEM YTIIEPOAA OKO-
10 80%. OborameHHeM NO CXeMe, COCTABRIAONIEH H3 5-7 NEepCUUCTHRIX
droTaunii 1 ABYX AOU3MENBICHHKHA, CONEPIKAHUE 3051b!l B KOHLIEHTPATE CHHA-
*acTeA 10 6-8%. Bhrxo1 MaI030/IbHbIX KOHUEHTPATOB 3AEMEHTHOIO H KPH-
cranAdeckoro rpadrTa, cootBercTByrourx 'OCTawm, cocrasuser 12-19%,
B cpenHeM okono 15%.

K r0%HOW yacTH MECTOPOKIESHHUS IPHYPOUEH HanOoee IeTalbHO pasBe-
naukblil AMypo-benbckui yuactok. Tbromans rpadMTOBRIX CIAHUER B KOH-
Type nojacyera 3anacos okoio 0.1 kM?. Y9acToK pasBefaHHOM 3aJIEKH BEI-
TSHYT € I0T0-3aI1aia Ha CeBepO-BOCTOK. J{mHa ywactka a0 500 M v ImHpHHA
160-200 m.

Vreepxkaennsie I'K3 3anaces rpaduTOBBIX CIAHICE ACTaNLHO pa3BeaaH-
HOro AMypo-beNbpCKOro y4acTKa COCTARISIOT MO KATEropHuaM (B ThIC. T): A
~984.3, B -5256.9 u C, - 2991.2. Tlo BeTHYHHE 3aMaCOB MECYTOPONKICHUE
OTHOCHTCA K prﬂHbIM YuTeHHBIE TOCYIAPCTBEHHBIM DaTaHCOM 3amachl
rpaguTa o cocroauuso va 41.01.1999 r. cocrasmior: pynst — 8745 1siC. 1,
rpadura — 1476 thiC. T (Tabnuua 3.9). Cpeguee comepxanue rpadura co-
ctaBnger 16.88%. O0mme reonornyeckue 3anachi COO3HONO MECTOPOXKALS-
HHS OUEHHMBAIOTCA B 1 MIIpA. T

TWAPOre0sOrU4CCKHE YCIOBHS Pa3paboTKH MECTOPOXKACHHS OmaronpH-
srabl. [To/13eMHBIC BOABI MHTCHCHBRO APCHUPYIOTCS GJaronaps pacuieHes-
HOCTH penbeda ¥ UMEIOT HENMOCPEATTREHHYIO CBA3b C MOBEPXHOCTHBIMH BO-
JAaMH. BepxHag 9acTh TPEIHHOBATHIX MOPO, CIAraloNMX MECTOPOXKICHHE,
NPERCTABJIEHB! 30HON a’pauuH MouHocTeio OT 50 no 120 M. Ha ygactke
JeTanbHOH pa3BeKy BCKPBITE! IPYHTOBBIC BOIEI ¢ BogonpuTokoM 0.04-0.05
M'/4, KOTOpbIE HE OKAXXYT CYLIECTBEHHOTO BIHAHUA HA pa3paboTKy MecTo-
pokerusa. OCHOBHBIM HCTOYHHKOM BOAOCHAOKEHNA JBIACTCS P. AMYP.

TakxuM 06pa3zoM, TOPHO-IEONOTHYCCKHE U THAPOTCOTOrHYCCKHUE YCIOBHSA
OnaronpusTHEI MIs pa3spaboTKH MECTOPOXKAEHHUS OTKPHITRIM CITOCOOOM.
BCKpH[HHbIC IIOpOllBI Ha Y4acTKe OPEACTABICHD] PHIXJILIMY JCIFOBUAIIBHEI-
MH OTJIORKEHUSAMH MOITHOCTBIO OT 0.3 1o 2.5 M, cpeiHAs MOUHOCTE HX CO-
crapiiet 0.8 M. OOumii 06beM BCKPBIIIHBIX IOPOX COCTaBILIET 73.5 ThIC.M?,
COOTHOMEHHE MYCTHIX MOPOA M BCKPHIILH K IOJIC3HOMY HCKOIIACMOMY FI0 9TO-
My YYaCTKy cocrasisieT 1:6-8.

Bupcrkoe mecmoposcoenue pacnonoxkeHo Ha nesom Oepery p. bupa B
10 xmM ot cT. bupa JlanbHeBOCTOUHOM XK. 1.

TUromags MECTOPOXICHUA CIoXKEHA TOPGUPOBHAHKMI IrpasuTaMy by-
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PEHMHCKOrO CPEAHHHOro MaccHBa. MeTaMoppKYeCKUC CIaHUbl B KPOBIIE Mac-
CMBA IPaHUTOB pa30biueHs! MexAy 060t 1 33HMMAIOT HebombIIOE NpO-
cTpaucteo [8].

MecTOpOXICHHE COCTOUT M3 ABYX yuacTkoB — Cemucrouroro u [Toxa-
koBa. Ha yuacrke CemucrouHoM HacuMThiBaeTcs 13 3anexeld rpaduto-
BEIX claHites. Hanbomee KPYIHEIE H3 HUX HMEIOT MAKCHMANLHYKO JUTHHY
o 700m v Bnanmyio momHocTh 0o 180 M. Cogepxanue yrnepoaa 9.2%.
Ha yuacrke TloakoBa ToNnexo ofiHa 3a.1€Kb MIPEACTABIAAET HHTEPEC, €C TIPO-
TxkenHocTs 300 M, BuauMan MowpocTs 20-50 M 1 cpenHee coiepkaHuc
yinepoaa 7.56%. OcransHble Tejla HE3HAYUTEBHEI 10 Pa3MepaMm, Be Mpe-
BRIIAKOT 10 aauue 140 M 1 no mwupune 40-50 M. Qopma Ten npeumyile-
CTBEHHO 4E€IHOKoOOpa3Has.

Ilo coxepikanui rpaduTa Clanllbi MECTOPOXKICHHS Pa3/JIe/ieHbl YCIOB-
HO Ha Be Ipynnsl: COOCTBEHHO rpaduToBHIC M rpadmTocoaepxkainue. Pac-
Mpeae/icHHe B PYAHBIX TEAAX STHX IPynn rpadHMTORBIX CIAHLEB KpaiHe He-
PaBHOMEPHOE.

XuMuueckHii cocTas IpahuTOBLIX Carues cneayrowni (%): Si0, - 72.6-
83.2,TiO, — cnemut — 0.70, ALO, — 6.20-13.62, Fe,0, ~ 0.31-1.96, CaO -
0.22- 043 MgQO - 0.17-0.62, 1(10— 1.93-3.62, NaO—-141 2.25,S-0.015-
0.038, C - 6.06-16.75.

XUMHUECKHI COCTAB rpaguTCOAepKallx CiaHlIes cueayrommii (%): SiO,
~ 63.28-66.44, TiO, ~ 0.02-0.63, ALO, - 18.23-18.90, Fe,0, — 2.95-3. 85
CaO - 0.48-0.66, MgO—l 37-1 59 Ké 4.21-4.40, NaO 055-440 S-
0.015-0.49, C - 3.20-3.48.

M3 13 BLiSBIEHHBIX H Pa3BEIAHHBIX PYAHAIX 3aJICKEH 3aMTackl NOACIUTHI-
BaJIUCH TONBKO N0 7 PYAHBIM TeNaM: 110 5 Ha yuacTke CEeMMCTOYHOM H 2 Ha
ygactke rops! ITonkoBa. Bee pyansie Tena pa3sedaHsl TONBKG ¢ IOBCPXHOC-
. [nyOHHA noacYcTa PHHATA PaBHOH 7 ANMMEbBI TPadUTOBBIX TEJ. 3amackl
rpPaQHTOREIX CIAHLES 110 CeMH HanGonee KPyUHBIM TeaM 1o Kareropuu B+C,
cocrasnsitor 1.68 mMnH. 1. [Ipu cpenreM cogepykanuu 8.4%.

Cymapckoe mecmopoxcoenue HaxoquTcs B CEBCPO-3allafHbiX OTporax
Manoro Xusrana B 35 KM I0ro-BOCTOUHEC pafioHHOrO LeHTpa I O6nyyse. B
HENOCPEACTBEHHOH 6IM30CTH pasMceutacTes nocetok CyTapa, OTCTOSIUHH OT
MECTOPOXKAEHHNA HA 4 KM K CEBEPO-3aMa/ly, KOTOPbIH CBA3aH IPYHTOBOH J0-
poroii ¢ . Obnyyse.

MecTopoXacHHE pacnioNIOKeHO Ha Boxopasidene pek Pycckoit u [Tepe-
XOAHOM Ha nowamy 1.74 kM2

T'paduTossie 3anexn CyTapckoro MECTOPOXKACHUS CBA3aHE € MCTaMOp-
(bruYeCcKHMH NOPORAMH COIOZHEHCKOH CBUTHI, 3a71CTAI0LUIMMHU B BUAAE KCEHOMH-
Ta B rpaHATax bypeuHckoro cpenunHoro maccvba. COIO3HEHCKAs CBUTA B
npeaesiaXx MeCTOPOXICHNS OPEACTABNCHA CepUEH NEPCMEXKAIOLIUXCS MEX-
1y cob0if pa3THUHBIX KPHYCTAIHYECKUX CTaHICB, HHBEIIMPOBAHHEIX TPaly-
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toM. Haubonpiuum pacnpocTpaHcideM Ha MECTOPOXKISCHHM MONB3YIOTCA
CNIOOUCTBIE CIIAHIIb), HAMMEHBITHM — rpadHTOBHIE.

I'paduToBli cnasen npencTaBiaseT coboH MAacCHBHYIO MOPORY C SPKO
BBIPAXKCHHOH CJIAHUCBATOCTHIO U TUIMTHAKOBOH OTAENbHOCTBIO. ['padur B
CHIaHLE MENKOKPUCTAUIMYECKHH 10 CaXKHCTO-MBUICBHAHOTO. |’ paduTOoRbIE
cnaHupl 06pa3yroT B MCTaMOp(HICCKHX 10poaax pax obocobnenuit crnox-
HOM ¢opMsei. [IpeobaanarT CAOMCTO-IIIACTOBLIE YOPMBI 3a€KEH C MOIHO-
CTBIO IPOCIOEB OT HECKOIbKHX CAHTHMETPOB A0 HECKONBKHX MeTpoB. I'pa-
¢uToBBIE ClaHIb 6€3 BCAKOH 3aKOHOMEPHOCTH 4YepeaylTCs CO BCEMH
JPYTHMH Pa3sHOBHAHOCTAMM CNAHIIEB. .

MecTopoxieHHe pa3BeJaHo TONBKO C IOBEPXHOCTH NYHKTUPHEIMH KaHa-
BaMH. B pesynptare 3Tvx pabot BeBICHB 14 11acTo00Opa3HBIX 3aNICKCH
rpadpMTOBBIX CIAHLIEB, MOWHOCTHIO OF 2 10 8 M (MOIHOCTH OJTHOM 3aNexH
oxono 42 m). Ilpocnexennas puHa 3anexeii 400 M. CTpoeHHe MX HEOAHO-
PORHOEC: CIIOK IPapUTOBLIX CIIAHLEB MOHTHOCTEIO 0.5-2 M Nepec1anBaloTce ¢
rpadUTHCTEIMH M CHIORHCTLIMH claHuaMy. CyMMapHast MOUIHOCTB ITyCThIX
ropox cocrasnaer okoao 50%. CpeaHee comepxaHue yriepoaa B rpaq)pm)
BEIX ciaHnax 12%.

KauecTBeHHas XxapaKTEPHCTHKA TPa@HTOBOM pyisl CIenyIOImas (%) yr-
nepoj — 2.10-24.31, neryune — 1,.21-9.97, Bnara — 0.17-5.91, sona — 75,94-
96.22, cepa — 0.0-1 09

3auaca1 PYabl HA MECTOPOKIEHHH, OACIUTAHHBIE [0 14 PYAHBIM Tenam
20 Tiry6vHb1 10 M 1o kareropuu C,, cocTasnior 195.5 Teic. T.

H3 paccMOTpeHHBIX MECTOPOXKICHKH TONLKO 3amackl no AMypo-beisc-
KOMY YYacTKY Y4YTEHEI FOCYAApCTBEHHBIM Oanancom (raGmuua 3.9).

Ta6anna 3.9
CBEJEHHUA
110 3anacaM rpagurta, YHCIAIMMXCS
Ha rocyxapcTBeHHOM Ganance Ha 1.01.1999 1.

Oprasusaips, a) THR HcKOnaeMoro, Janachl, TwIC. T, JHobeiva
NHUEH3NA, COpT, MapKa; pyaa npoexrtHas
MECTOPOXJICHHE, 6) cpeaHee conepxaxne daxruyec-
MECTONIOKEHHE TIOE3HBIX KOMIIOHEHTOB rpadur xas 3a

H BpE/IHBIX 11 lpumecedt A+B+C, C, T Beero | 19981 .
Corozroe a) I'paclm'r 8745 - 8745 200
OKTaGppCKHH palion | KpHCTA/LTHYECKuit 1476 1476 -
Yuactok Amypo- (ueurynuatsiii)
benbckuit 6) 16,9%
10 kM x cesepo-
3anagy ot ¢.Cornsitoe o




MATHE3UT

O6mue ceeaenus. Maruesut — kapbonar maraus MgCO, — cocTouT u3
xUMHYeck# cBa3aHRkx MgO (47.8%) u CO, (52.2%). Hpnponnsm Marse-
3UT COACPXKHT uzomopdutie npumecH Fe, Mn, Ca, Si0,, ALO,. On aBnsaetca
KpailHUM SACHOM JBYX M30MOP(HBIX PAAOB: CHACPUT (PeCO } — Mar{esuT
(MgCO,) 1 xamsuut (CaCQ,) - marsesur (MgCO,), npomcmy'roqﬂme yne-
HB1, KOTOPBIX Opeiineput (Mg, Fe) CO, n sonomur (Ca, Mg) (CO,),. B acco-
HMALKUH C MAarHe3HTOM HHOrAAa BCTpe"-{aeTCﬁ THIPOMarHe3HuT ~— 3Mg (OH),
(CO,) , H,0. MarsesdT KpuCTAIAN3YCTCA B TPUTOHAILHOH CHHIOHHH, ,mm
HETO xapaKTepHu pombo - M CKaNeHOPHYECKHE KpUcTabl. Ller Marse-
3uTa — Oeneli, H11ecK — CTEKNAHHBIH, TYCKIbLIH, CIAHHOCTE — COBCPUICHHAS,
TBeprocTh — 3.5-4.0 no wikane Mooca, 1w1oTHOCTL — 3 r/eM?, xpymok. Temrie-
parypa Juccouaimy Maruesura 580-680°C, ynenpHad MarauTHas BOCIPH-
uMauBocTs— 0.38x107 M/Kkr; anexrponposogrocts — 10%-10° OM x M, ausiek-
TpHYecKasd NocTosHHAsg — 4.4-10.6. Maruesur pasnaraeTcs npH BarpcBaHHH
B KMCNOTaX. B ynsTpaduoneToBsIx Nyuax JIOMHHECHPYeET TonyObM HiBe-
TOM, B KaTOIax — MIHHOBHIM {9].

B npHpOoaHBIX yCIOBHX BCTPEYAIOTCA ABA THIIA MArHE3NTA: KPUCTAIUIIH-
yeckuil ¥ amopdHsnii [7,29]. KpHcTayutnuecknil MarHe3HT ofpasyet arpera-
THI MEAKO-, CpeaHe- prnHOKpncrannmecxoﬁ (10 1cM) CTPYKTYPH ¥ O~
JIOCYATOH, pauanbHO JYYUCTOH U 3BE3I4aTOMH TEKCTYP. HpHMeCH Fe,O,,
CaO u Si0O, oKpalIMBAKOT MaTHE3UT B XKCITHIN, CEPbIA, KPEMOBBII 1 qepm.m
HBET. AMOp(beIl/I MarHe3HT o0pa3yeT HaTEUHbIC I'PO3JICBHAHLIC POPMBI C
XapakTEpHbIM PaKOBHCTBLIM u3oMoM. LiBeT ero obpuno Gelbii, cTpykTypa
¢apgpopornanas. B aMopdrOM MarHe3uTe IpUCyTCTBYIOT BJIOYCHHUA Onla-
f1a, KBapLa, aparoHH1a, CCPNCHTHHA, OKCHIOB JKEJIE33 H CHIIMKAaTOB HUKEIS.
B 3aBHCHMOCTH OT NPUMECeH OH TPHHUMACT KPEMOBBIH, JKENTOBATHIH, Oypo-
BATBIH MU CEPhIN OTTCHOK.

Mupogslie 0611He 3amackl KPHCTANTHYECKOI'0 MarHe3uTa COCTARIAIOT 12-
13 MApA. T, B TOM 4HCIIE NOTBEPXACHHEBIC — 2.8 Mapa. 1. Kpynueiinumu
3anacaMi pacrnonaratoT Poccus, FOxmnas Kopes, KH/IP n Kurait, riie cocpe-
NOTOUEHO 0k0710 80% 0OHIeMHPOBLIX 3alacOB MarHe3HTos toro Tuna. Ile-
JIATOMOP(HBIH MarHe3uT Kopsl BHIBETPHBAHHA YHLTPAMAa(hHUTOB U3BCCTICH B
IOrocnasuu, ['peumu, Typnuu, Tlonbwe, Kybe n apyrux crpauax. 3arnacsl
MAartHe3uTa B KOPE BBIBCTPHBAHYS HE3HAYHTCIBHBI M COCTABIIOT 10-15 Mn.
T, IpH ero coaepxanuu 1o 20%. flo xonnyecTry pasBedaHHpIX 3a1{aCOB Mar-
HC3HTa, COCTaBIAI0WHX 38% 061meMHpoBEIX, Poccus 3aHMMaeT oHO U3 mep-
BEIX MECT B MHpe [29].

OCHOBHBIMH IOTPEOUTENSMY MaTHE3HTA U TIPOAYKLIHN H3 HEro ABNAIOTCH
Snonns, ctpansl 3anagHoil Esponss, CIIA. MupoBas no6elua Marse3ura
coctapnaeT 8-9 MiH. T B roa. BeaymwMu 106s1BaollIMMH CTpaHaMH SIBIIA-
torcs Pocenst, Kurai, HOxnas Kopes n Crnoakua. M3 mopckoii Boasl exe-
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roaHo nony4aior 2-2.5 maa. T MgO. B Poccuu a06b14y KpHCTALINIECKOro

MArHe3MTa OCYIIECTBISOT B OCHOBHOM Ha MecTopoxaenusx CaTKUHCKOH

rpynnst B Yensbunckoit obnactu. B 1996 r nobbiya cocrasuna 3126 Twic. T.

06/12¢TH HPHMEHEHHA H TpefoBaAHUA NPOMBIIIIEHHOCTH K CHIPHID.

B nmpoMBIIUIEHHOCTH [M0]] “Marde3vToM’ NOHMMAICT TaKKC KapOOHATHYIO

TOPHYIO IOPOLY, COCTOMILYIO B OCHOBHOM M3 MUHEpaNa MarHe3uTa ¢ ipuMe-

CAAMM FMAPOMArt#e3nTa, A0JIOMHTA, KaJbIHTa, TANBKa, XJIOPHUTA, [MTHIHCTOIO

¥ yriucroro Bemectsa. Coueranue BecbMa OarornpuATHRIX GUIHKO-XUMH-

UECKHMX CBOHCTB 00YC/IABIMBACT IHUPOKOC NPOMBILIICIIHOE NIPHMEHEHVE Mar-
HesuTa (Tabauua 3.10).

Tabnuua 3.10

OCHOBHBIE BHABI MATHE3NTOBOM MPOTYKUHH
¢ obiacTu ee npuMeHeHNs [29]

HarpacHoBar¢ IPOaYKLIM. Obnacts MpUMeHTHIR

Hae min OTHEYIOPHLIC MAIHEITOBLIC
(nepyKnasoBpIc).

Jng Knazmast BoICOROTEMIICPATYPHBIX NCUeiL

Iopoums nepHKmsoBbie 1
TIEPHKIAIOE0 I CCTKOBbIC CYICHCHEBIS.

Hns peMOHTA HOMAH M CTCH CTANCTIARHMIBHBIX
neaeft

[Topoums IepHKk/M3oBhIC CICHHbIC.

Jna MaroTOBACHIA Mafie VL

Haae s oTHCYynopHbX iopeTepitroBuic
u dopereprrTo-XpoMMroBbIe.

JIns Knazues HAC2JO0K CTCH H CBOZO0B PEreHEPaTOpPoB
¥ LIISKOBHKOB CTaNCIUIZBUIBHEIX aIPEraToB M

@YNPOBKH ApYTHX TEIVIOBLIX arperaTos,

Haxenus BhIcOK0OIHEYIIOPHbIC
XPOMHTO-TICPHKIAOBBIC.

[na kN2 pass ML BbKOKOTEMIICPATYPHbIX
ricycit

Haness18 orHeymmopHbIE NMEPUKIA30E0-
XpOMHTODBIC.

J1as 512004 cB010B MapTGHOBCKMX, MBYXEAHHBIX 1
SIEKTPONNABAMLHBIX Dieticit

l'Iop OLUKKH NCPHKIEB30BbI¢
STCKTPOTEXHIUCCKIC.

B xawccBe SACKTP OH3O M FFOHHEIX HaNOMHATCIICH

B TPYS"aTBIX 3ICKTPOHAIPEBATCIAX U APYIIX
3ACKTpOTEXIBMCCKIxX Iprbopax n yeTpoiicTBax.

ITop 01K MATHEIATOBBIC KRYCTHUECKME,

B xauccerse XHMHNECKOro MpoxyKTa pasmaHoro

HATHAYCHMA 1 BDKYUJHX.

B Poccnu 0cHOBHOIM NOTpeOUTEC AL MarHe3uTa, noTpedisrowmii csime 95%
€ro 00BN — OrHEYTIOPHAN NPOMBIIBICHHOCTD, I/Ie O00NOKCHHBUA HIM [INTaB-
NEHBIA MAarHE3HT HCIIOJNB3YETCA A1 H3TOTOBNIEHUA Pa3/IMYHbBIX OIHEYTTOPHBIX
H3ACHHUIA, IPHMEHACMBIX [UIs KJ31KH MAPTCHOBCKHX, 3NEKTPONNABMIbHbIX K
JIPYTUX BBICOKOTEMITEPATYPHEIX fleueH, B OCHOBHOM B BHJE Tepuknasa. Yc-
KYCCTBCHHBI nieprknas MgO nmonyuaroT nyTem o0xura KpHCTAJUIHYECKOrO
¥ aMopdHoro maraesurta npu teMreparype 1450-1750°C, conposoxpatornie-
rocq nonHeM yaaneHueM CQO,. OH MOXeT OBITh TAKKE MONYYCH IIYTEM JIe-
rejparaun 6pycuta upy remmeparype 450°C. [lepukias uHepTeH K BO3-
NeUCTBHIO BOABL M YINEKMCNHOTOo raza. OH 061anaeT BEICOKOH OTHECTOMKOCTHIO,
M TIO3TOMY MCHONB3YETCH /UIS HABapKM CTEHOK M [0 MCTAIINYPru4YeCKuX
1eyeH, M3rOTOBNEHUS OTHCYTOPHBIX KMPIKYEH, CTARKOB 1 BKIAABILIEH, IpH-
MEHSACMBIX B CTAICAHTCHHOM TNPOM3BOACTBE. Ero HCNONBE3YfOT TakXe il
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TCPMOH3OJIALHMH dNIcKTpoKabeneil U AMCKTPOTEXHUMECKHX Kabenel.
3HauuTeNHHAA YACTh A00KBAEMOr0 Marse3uTa HCIONbL3yeTCs B BUIE Ka-
YCTHYECKOro MarHesuTa, [OJMydaeMoro MyTeM HarpeBaHMsi KpHCTaJITHMIec-
Koro ¥ amMopdHOro Martesuta ao remueparyp 700-1000°C, yro npusosuT K
notepe umu CO, (10 94%) ¢ npespalleHuio HX B ROPOUIKOOODA3IHYIO MACCy.
[Topotuok kaycTideckoro Marsezura B cMecn ¢ MgCl, nwin MgSO, ucnions-
3yeTcs Ans nonydyerus neMedta Copens, o61aatoLIcro BHICOKUMHE BAXKY-
[MMH, [ACTHYECKHMH IHIPABIHMYEeCKHMH CBOHCTBAMHA. DTOT LIEMEHT CBS-
3pIBAET KaKk MHHEPANbHBIC, TAK ¥ OPraHMYCCKUC MHHEPab! (ApEBECHYIO
C1PYXKY, ONTHJIKH), YTO [I03BONAET IIPUMEHATH €r0 TS IPOH3BOACTBA CTPOH-
TENBHBIX MAaTEPHANOB (IITYKaTypku, GUOPONNTa, KCHNONIHTA), abpa3uBHBIX
H3aenuii ()KepHOBOB, KapOGOPYHIOBBIX KPYToB, TOUMIBHBIX ODYCKOR), OrHe-
CTOMKHX KpacOK H BHCKO3BI. IIpOH3BOACTBO KayCTHYECKOTO MarHes3uTa Mo-
Tpebmser 10% exeronno HOOLIBAEMBIX MarHe3HUTOBBIX M OPYCHTOBEIX pyA.

Y3 kaycTHIecKoro MargesuTa nonydaroT MeTanIHIeCKHi Maranit, Mar-
HE3HI0, XJIOPHCTEIR MarHHit, HochaThl MarHUa B APYTYIO XUMUYECKYO H (ap-
MAaLEBTHYECKYIO TPONYKIHUIO.

TexHOTOTHYECKHE THITBI CHIPhA U HX XMMHYECKHUI COCTaB NpHBENcH B Tab-
nuue 3.11. B cocTase KpUCTA/THYECKOTO MAarHE3UTa OTCYTCTBYIOT OKCHIBI
amoMunns ¥ 6opa. 1o cogepxanuio Marausa 0olec BBICOKUM KadeCTBOM
obnazact KpUCTANNUYECKUH MarHes3Mr.

Tabnpua 3.11
TexHOMOrHYIecKHe THIIBl M XMMHYECKHT cocTaB Chphs, % [29]

Twnbl chlpba MgO CaO | SiO; Fe,0; | ALO, | B:O;
MarHe3uToBntif:

Kpucranimuecknit | 95,4-98,2 | 0,9-1,5 | 0,4-2,5 0,2 - -

TMennromopousiit | 91,5-96,6 | 1,5-2,2 | 1,25-5,5 | 0,08-0,72 | 0,060-0,25 | 0,01 |

OrxeynopHasi Marde3us, NoJy4aeMas B3 pa3HbIX ChIPbECBBIX HCTOYHHUKOB,
OTIIMYAETCA XUMHYECKkuM coctaBoM (tabnuua 3.12). Haubonee spicokoe
KAYeCTBO MAarHC3HH, MOAYYACMOH U3 XHAKOrO Chiphs. KayecTBo MarHesuH,
TIONYHaeMOi U3 CKPHITOKPUCTATHYECKHX MarHesuTos Gonee BrICOKOE, N0
CPaBHEHHUFO ¢ MarHE3HEH, MOMyYaeMoi H3 KPHCTAUTHYECKHX MarHe3uToB.

XapakTepHCTHKA MecTOPOXK/IeHHH W nposBIeHni. [1o ycnosusM 06-
Pa3’0BaHKs CPEUY NMPOMBILUIEHHDLIX TUNOB MarHe3nTa BbLASLAIOTCS THAPO-
TCPMAabHbI, CKAPHOBBIIA, 0CANOYHBIHA i HHOHIETPALIMOHHBIN N'e HETHYIECKUC
Tunsl {1,10,20,33,35]. K ruapoTepMaIbHBIM MECTOPOKISHUSAM OTHOCATCS
Carxuuckoce, Carunckoe, benopernkoc, Yaepeickoe, Cemubparckoe (Poccus),
3atneproress (ABcTpusn), AHatonus (Typuus), Kownne (Cnosakus). [Ipen-
CT4BHTENEM CKAPHOBOI'D FCHETHYCCKOIO THIIA MECTOPOKICHHAH MarHc3uTa
MoryT ciyxuTh LIabporckoe, Crrpocranckoe (Poccws), [TparawHckoe (VK-
pauHa). K ocanouHsiM MECTOPOX/ICHMAM OTHOCSTCS Ky#ibpimesckoe, Capa-
TOBCKOe 3aBomxbe (Poccus), bena-Crena, bpanemko-Tlone (HOrocnasus),
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Cepsus (I'penus), Penencuou (Kyda). [TpumepoM HHGHABTPAUMOHHEIX MEC-
TOPOXKACHUH MarHe3uTa cnykar Xanunoecxoe (Poccus), T'onew (FOrocna-
pud), Mutunenn (I'peuns).

o Beanynne 3anacos Mecropomcnmz Marte3nTa nojipasAensoT (MIH,

T\ HAa' urans

af. Yans HEIC

Menakue — menee 30.

urie — Gomee 3

LA Lt .,/vu

KPYynnhic

EITEYYT ta IOO'JUG

Ty

10N
CplaHnc — JG—IUU,

Tabnauua 3.12

XumMuyeckuit coctas (%) OrHeymnopHoi Marue3um,
MOJIYYCHHOM’ M3 Pa3HbIX CBIPbEBBIX HCTOYHHKOR [29]

KomnoneH s W3 Kuaxoro chipbs W3 marnesutos
CrkpoiTokpucTan- | Kpucrannuye-
JTHYECKHX CKHX

MgO 99,40 96,65 95,10

Ca0 0,30 1,50 1,60

SiO, 0,08 1,25 1,20

Fe,0, 0,14 0,35 1,28 |

ALO, 0,06 0,04 0,56 |

B,0; 0,02 0,01 0,01

IT.ILIT. 0,15 0,15 0,20

[I10THOCTS, I/cM” 3,45 3,40 3,25 7

Ha teppuropun EAO n3BecTHo |1 MecTOpOXIEHHH Marde3yHTa, OTHO-
cALIHXCA K KaTeropuu Menkux. Ofmue 3a11achkl MarHC3UTa pa3BelaHHbIX
MECTOpPOXIeHUH cocTarasior 86,845 MiH. T, 3 BMX 15 MIIH. T y9TeHBl KakK
OTHEYHOPHOE ChIPhE A1 METAJUIypruydeCKoi IpoMBILLIERHOCTY (Tabnrna
3.13). IporHo3sHble pecypcsl MarHe3nToB EAQ BecbMa 3HAYHTCIBHEL Me-
CTOPO’KACHHA BEICOKOKAYECTBEHHBIX Marde3uTos EAO MoryT pacueHuBaTh-
¢5 KaK chippeBas 6a3a MeTayutyprudeckoi NPOMBIIUICHHOCTH M MPOMBILI-
JICHHOCTH BXKYLUMX MaTCpHaJIoB. MecTopoxaenus MarHeauta EAO o cux
0Op HE JKCILIyaTHPYIOTCS M HYXIawTca B nopasseake. HanGonee nepc-
NEKTHBHBI H3 HUX MecTopokaeHua Caponnxunckoe, Mononexuoe, Camap-
ckoc u JIykosckoe. .

Bce _MECTOPOXKACHHSA U MPOABICHHA MArHE3NTA CBA3AHBL C MypaH-
LABCKOH CBHTOH BEPXHEr0 MPOTEPO30S U HIKHETO KeMGpna MOIHOC-
Thto 185-2600 M, Bhinonusomed Kumkanckuit Hanoxeuybli nporud. Ovy
TPHYPOYEHEl B OCHOBHOM K HHXKHEMY €€ I'OPH30HTY, CIOKEHHOMY mac-
CHBHBIMH JIOJIOMHTaMH, PEXC K BCPXHCMY TOPU3OHTY CHAHIEBATRIX A0~
JIOMHTOB ¥ CITAHLICE.

MaruesuTts! 00pa3syroT pasaNuHEIC [I0 pa3MEepaM JTHH30 - U rmacmoﬁpa.;-
HbIC 3AMCXKH, BBITAHYTBIC COTIIACHO ¢ BMCILAOMIMMYM UX nonoMutamu. Cpe-
AW MarHe€3uioB BbIJICHAIOTCSA TPH PA3HOCTHU! CKprTOKpI/ICTaﬂHH‘-ICCKHC QHHO~

53



pouiibie, OKBaplLOBaHHBIC, OPEKMHEBHAHBIE W NATHUCTSIE [7, 12, 34].

OHOPOAHBIC MATHE3HMTHI LIPEACTABILAIOT COOOH IIIOTHYIO CKPBITOKPHC-
TAINIHIeCKYIo GCIIOro LBETA NIOPONY, CHAraiollyIo, Kak MpasHio, HEHTpalb-
Hble yacTH 3anexei. Oun Hanbonee YHCTHIE TTO XUMHYCCKOMY COCTaBY M
OTBCUAOT TPeOOBAHHIM YePHOH METANNTYPTHH HAa OTHEYNOPHOE ChIDBE.

OkBapUOBaHHBIE MATHE3UTHI OTIHYAIOTCS OT OAHOPOAHBIX HOBBIUCHHBIM
COIEPKAHHEM KPEMHE3eMa, NIPHCYTCTRYIOIUErO B BHAE MPOXKMIIKOB, THC3A,
WIH [I0JIHOCTHIO NPOITHTHIBAIOILETO Nopony. OHH ClararoT JIHH3BI Cpeiu O~
HOPOIHBIX MarHe3UTOR U MPHIOANBL IS IPOU3BOACTBA BSKYLIHX.

BpexuneBUAHBIE H NATHUCTbIE MATHE3HUTHI OOBIYHO CAratoT IepHbepHii-
HBIE YacTH M MPeacCTaBasloT co0OM NROTHYK NOPOAY, rac Ha OesoM ¢ohe
CKPBITOKPHCTALIHYCCKOTO MArHE3HTA BHIJECIAIOTCA YYacTKH H NPOXKHIKH
Ceporo IONIOMHTA. XapaxTepHoi 0COOEHHOCTBIO HEKOTOPBIX MCCTOPOMNAC-
HUI ABJISETCH IPUCYTCTBHE TANBK-KapOOHATHLIX TOPOA, OKAHMIISIIOUINX 3a-
JIeXHU MarHE3HTOB.

Bce MECTOPOXXIACHHS MAarHe3wuTa rpyniIHapyOTCs B ABE TEPPHTOPHATBHO
obocobnennsie rpynns! — Ceeepayio U IOxnylo. CeBepHas nofnoca umeer
anaEy 36 kM 4 wHpyyy 7 KM. B a1y rpyuny sxoaat mecropoxkacnHus: Cado-
HUxMHCKOC, Crapocmonokyposckoe, Monoaexsoe. Mectopoaaenns HOxHoi
I'pynoet pacnonararTes B bacceiHe p. Camapsl, B 15-45 xm k ceBepy oT p.
Amyp. KOkHas rronoca umeeT npoTmkeHHocTs 40 KM | mupHAy 6KkM. B aty
IPyNy BXOZAT BCE OCTalbHble MecTopokaeHHA [32]. Kpartkas xapakTepHc-
THKa MecTopokacHuil Marsesuta EAO npeacrasncua B Tabnnue 3.13.

Cadwnuxumxae mecmoponcoenue mazre3umoe Haxouures B O0ay-
HEeHCKOM paifoHe, B 50-60 kM K Oro-3anay ot XK. i. CT. bupakan, Ha Gepery
p. Bumxkan. Coobmenne ¢ MECTOPOKIEHHEM BO3MOXHO OT ¢. Bupakan 1o
TPYHTOBOH gopore 1o ¢. Tenssie Kniouu K Aanee 1o 1ecoBO3HO#R Jopore.

3aJicyky MarHE3UWTOB PAcHONIONKEHH Ha JICBOM Ocpery AosMHE p. bua-
HaH CPeIH HIKHUX TOPU3OHTOB JOJOMUTOROH MyPaHAABCKOH CBUTHI BEPX-
HEro nporeposod. CBUTA CHaracT BOCTOYHOC KPLUIO CJIOKHOH aHTHXIIMHA-
nM, B AApe KOTOPOH HaXoAATCs GHWITUTOBHUAHBIC ClIaHLBI,
MeTamMopH30BaHHBIC ANCBPONHTHI M MecyaHHkH. Bee 3Ti mopoxer Hapy-
LUCHBI COPOCAMH CEBEPO-BOCTOYHOTO M CEBEPO-3aMagHOTO MPOCTHPAHUSI U
nepcceueHn Jafikamu guaGaszon [34].

MecTopoXxAcHHE COCTOHT H3 IapPA/LICHBHO BEITAHYTHIX [1OJ0C Maresu-
TOB M MarHe3HMT-TalbKOBBIX IOPOJ, COCTAR/ISAIOIIUX TPH ydacrtka: [lepBas
Cagonnxa, Bropas Cadonuxa u AnekceeBckHi. Y4YacToK AJICKCECBCKUN
pacrnoJIoXeH Ha 3anage, BocrouyHee — yyacTok Bropas Cagonuxa, ente Boc-
ToyHee — y4acTok [leppas Cadonnxa. ITH y4acTKH HMeEIOT 001ee Teoro-
FHYECKOE CTPOCHHE M TEXHHUYECKHE HapaMeTphl. HekoTopeiMu aBTopamMu
yuacTku Ileppas Cadonuxa, Bropas Cadonuxa 1 AnexceeBckuii BELACISA-
IOTCSL B Ka4eCTBC OTACIBHBIX MECTOPOXKACHUI.
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35



Yuacrok [lepsas Cadornxa npeacrapieH TpeMs saliexkaMy odeH npo-
TSOKEBHOCTHIO 0k0J10 900 M. Camas kpymHas u3 HuX — HOxkHas 3a1exKb UMeeT
INHRY okono 540 M, MomuocTh 0T 10 go 58 M. OctanbHEIC 3a1€XKH MEHB-
nide. He6ombpiuM pacnpocTpaHeHHeM TOIb3YIOTCA OKBAPUOBAHHBIE MarHe-
3UTHI, TUCTHIE HX D23HOCTH HMEFOT NOTUMHEHHOE 3HaueHe (CellexTHBHAY uY
o6paboTka 3aTpyiHeHa. XMMHYECKUMA cOCTaB MarHe3uTos (B %): MgO - 43.32,
Ca0 - 1.55, Si0, - 5.84, AL,O,+Fe, 0, - 0.67. Y4acTOK H3y4eH TONBKO C
{I0BEPXHOCTH, 3aI1achl HE OJICYHTHIBATHCS.

Tabmua 3.13
3anacel MarHe3sutTa MectopoxaeHui EAO
: Hazeanne ‘ Ilporsaxén- | MouxHoCTb, Cpesuee 3anacel 81 pcCypebl,
MECTOPOXAEHHA. HOCTBL ' M COACPKAHHE TBIC. T
JAIEKU, M X MpO, %.
C1apocMONOKypoBCKDe 240 40-50 42 B1C, - 230
* CadoHuxuHCKOE- | 510-4500 10-90 45.6 A+B+C, - 10028
: C, - 1537
3abanancoenie - 48857
Bepxue-Camapekoe 210 20 433 C, - 1200 !
Pomanosckoe 350 5-30 48.2 P, — 800
Hmxenepcxoe - ~ - -
CrapuaHxHHCKOC - ~ - -
OBYHHHHKOBCKOC 300 10 44.7 C,-476
. - C;-500
Camapckoe 156 | 640 | 4sa3 1 AB+C, -2134
Hepepaneroe 14-90 6-40 464 . C, -9
sTykosckoe 408 10-100 45.75 ~_A+B+C, - 987
MonopexHoe 1600 47 1 4l ] P, - 20000

Yuactok Bropas Cadonuxa pacrnonoxen B 500 M 3amanHee ydactka
Tlcpraa CadhoHnxa. O npeAcTaries MATHIO THH30BHIHBIMH 3aN€KaMH Mar-
HE3UTOB NPoTKeHHOCTHIO 500-2100 M, MoHoCTRIO 30-100 M 1 o mageHK0
npociexeHHsIX Ha 200-350 M. 0HM pacionararTcs NOCHe0BaTeNBHO APYT
3a IpyroM B CyOMEpHIHOHANBHOH 11070Ce ¢ 00MMM NPOTSKEHHEM 4.5 KM
npu Moumdocty 18-90 M. HanlGonee kpynHas 3anexb MPOCHEKHBACTCH HA
2100 M, umeeT MomHOCTs 40-90 M B upocnexkena 10 r1younsr 250-350 M.

AnexceeBCKHH yJ4acTOK pacIioNIOKEH B 3 KM 3amajiHee yyacTka Bropas
Cadonnxa. Ilpcacrapnger coboi miacToo0pasHy® 3alcKh MarHe3uToB
MomuocThio 30-70 M ¥ npoTsKeHHOCTHIO 970 M, pasOXTyIO pa3pbIBHBIMH
HApPYLISHUAMH Ha T ONOKOB. BRIACIIOTCA OHOPONHEIE, OKBAPIIOBAHHBIC
¥ IONOMHTH3UPOBAHHBIE MarHe3KThl, O THOPOAHbIE PA3HOCTH 00Pa3yFOT JIMH-
30BHAHBIE TCJIA MOLMHOCTE 10-50 M.

Mopdonorus pymusix Ten CahOHHXHHCKOTO MECTOPOXK/ICHHUSA THH30BHI-
Hasl ¢ BBIKIMHUBAHKEM K (prraHram u sa my6nry. llpeo6nanaror okBapiioras-
HBIE MAarHe¢3HUThl, CPERN KOTOPBIX pasMCINarTCs ONHOPOOHBIC YHCTLIC pa3-
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HOBHAHOCTH. OZHOPOAHBIE MATHE3IUTH cocTaBmtoT 13.5% U oTHocATCsS K
KOHAMLHOHHOMY CBIPBIO JUIA OTHEYNOPHOH NPOMBILLIEHHOCTH. [IpOMEIIILUIEH-
HBIl AHTEpeC APeCTaBMAIOT OKBAPLOBAHARIE MAarHE3UTHl M UX YHMCThIC pa3-
HOBHIHOCTH. XHMHUYECKHH COCTAB MarHe3uTOB NpUBEeH B Tabnuite 3.14.

Ta6nuua 3.14
Xumuueckuit coctar Marue3uTos CapoHMXHHCKOTO MECTOPOXKIACHHSA

KomroneHT [Ipegensnoe Cpennee
cosiepxanue, % copepxanue, %
Si0, 2.2 1.4
Ca0 2.5 1.33
MgO 47.12 45.64

CTpyKTypa MarHE3UTOB KPHIITOKPHCTALIMIECKAsS, TEKCTYpa MACCHBHAS.
B pynax npeoGmajaloT 3epHa MarHE3HTa, OTMEHANOTCs CAMHUYHEIC 3epHa
KBapLa, €ro MpOXXHIKH H NPOKHIKH JOMOMHUTOB. T¢XHOIOrH4€CKUMH HCTIbI-
TAHMUAMH YCTAHOBIIEHO, YTO MArHE3HTHI, coaepxaiuue no 3.5% kpemHuese-
Ma, MOT'YT C YCLEXOM MCIIOJb30BaTbCA B OFHEYNOPHON MPOMBIILIEHHOCTH, &
OKB2PLOBAHHAIE PAZHOCTH ABAKIOTCS XOPOLINM CHIPHEM [UIA HOTYUEHHA Kay-
CTHYECKOTO MarHe3MTa. I OPHOTEXHWIECKHE YCIIOBHS Y4acTKa Oaronpusr-
HB! VI pa3paboTKH OTKPHITHIM CrIOco60M.

MecTopoxaeHHE MOXKET pazpabaThBATHCA OTKPHITEIM CIIOCOOOM, HO 3K-
CIUTYaTalHs OyaeT OCIIOKHEHA YePEAOBAHHEM KOHIMIHOHHBIX 1 HEKOHAHIIY-
OHHBIX py, [Maporeoor¥yecKue ycoBysa MECTOPOXICHHS GlIArOIPHATHEIE.
TexHOJOrHYEeCKHEe HCIIBITRHUSA NTOKA3aJIH IPUTOMHOCTE KOHAUIMOHHBIX Mar-
HC3UTOB JUIS IIPOM3BOJICTBA MarHe3HANBHOTO METAILTYPIHYECKOrO IIOPOIIKA
(orBeuatowero TpebosannaM TY-260) u orneynopaoroe kupnuda (o F'OCT
4698-49). OxBapilOBaHHEIE PA3HOCTY NPUTOALLI 1S TIPOU3BOICTBA BKYIUHX
MaTepHaJOB.

O6bemuas macca Maruesntos 2.97 - 3.01 r/em’, nopucrocts 0.17-0.59%,
npejen NpoyHoCTH rpu oxatuu 1 700-1800 xr/cM?, ycanka nonnas 2.6-4.3%,
IIOTHOCTS 3.51-3.54 kr/en’, koadunpent rennonpoBoaHoctu 3.25-3.65.

3anackl Marge3uToB CathOHUXHHCKOTO MECTOPOKACHUS ONPEIENCHE! 1O
cymme kateropuut A+B+C, B 10028 Thic. T 1 mo kateropuu C, B 1537 ThIC.
T., KOTOPbIE YYTEHBI mcynapcmcnﬂsm BATAHCOM 110 COCTOSHHEO tra 01.01.1999
rofa (Tabauua 3.15). VBeaudeHHE 3a1acOB BO3MOKHO NYTEM LOPa3BCAKH
()1aHTOB K TIIYOHH 3aJ1€XKH MarHe3UTOB M NEPCBOAA 3a0alaHCOBBIX 3aacoB
(48.858 MiH. T) B GastaHCOBHIE.

Monoodexcrnoe mecmopovcoenue maznesuma Haxoaurca B Obnyyenc-
koM paiione EAO B 20 KM K I0TO-BOCTOKY OT X. A. cTaHIuH Bupakan TpaHc-
cbupckoit xenesno¥ noporu. CooduieHuUe ¢ MECTOPOXXAEHHEM BO3MOKHO
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aBTOTPAHCTIOPTOM 110 HeORaroycrpoeHuoU Aopore. HaccieHHBIC MyHKTH B
OmKaIKMX OKPECTHOCTAX OTCYTCTBYIOT. ILnowaas MECTOpOXICHMS 3aHH-
maeT 0.4 KM ¥ BBITAHYTA B CyOMCPUIHOHATBHOM HalIPABJICHAN.
Marne3uToBas 3anexb APOCIekeHa KaHaBaMH 1 Wypdamu. 3aiuexs Npu-
YpOUCHA K BOCTOYHOMY KPBUIY AHTHKTHHAIK, CIOKCHHOH (GATHTOBHAHBIMK
CNTAHITAMY, ATCBPOAMTAMH H MECYaHMKaMU MIMHYWHCKOM CBUTHI MO3AHCIO
(IPOTEPO30, NIEPEKPLITOH AOOMUTAMH MYPaHAABCKOH CBHTBI TOTO ¢ BO3-
pacra. CyOMepHAHOHANEHOE TEAO MarHC3UTOB 3a0€TacT CPCAH J10IOMUTOB,

apocncxuBacTes Ha 1600 M npyu momuoct 40-75 M ¥ UMEET KpyTOe HaAe-
HHE Ha 3aIaj.

YCRoBHbe ODOAHAYEHWUA:S

MarneauTto)

PR mr, Mypanaasckasn ceura.
Benomutst

UriHNmKekas cauya. Cnanubi
C NPOCNOAMYK NECHAHUKOB

Puc. 3. Cxemaruueckas reonornyeckas xapra MonosesKHOro MECTOPOXKIEHIA
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Martes3uTsl MMCIOT OCIbIii LIBCT, MaCCHBHYIO TCKCTYPY, KPUIITOKpPHC-
TAJUIMYECKYIO CTPYKTYPY C THE3J1aMH, MCIKHMH JIMH3aMH U IIPOXKHIKaMHU
KBapila TONUHHOH 10 5 cM. XuMHYeCKuif COCTaB Marue3uToB Monoaexno-
ro mecropoxaenus (%): Si0, - 8, CaO - 10.35, MgO - 41.0, P,O, - 0.08,
R,0, - 3.89.

Mono,uexcuoe MeCTOpOXKACHHE cnabo H3YUEHO B reONIOTHYECKOM OTHO-
ICHUH U UMEET 3HAYUTCNBLHBIC [IPOTHO3HbIE PECYPCHI, 4TO AeiRacT HeoOXoan-
MOH JanbHeRlIee U3YYCHHE MECTOPOKIACHHUA B LENAX OLIEHKH BO3ZMOXHOCTH
BBIABNICHHA KOHIMIHOHHKIX Ten mMarHe3ntoB. [Iporaosusie 3amack xarero-
pun P, zanexn marnesuros onpesenenst B 20000 ThC. T 1P conepxanun
MgO 40.09-45.09% u cpenHeM coacpxkaunu 41%.

Cmapocmonokyposckoe mecmopoxicoenive maznesuma pacronoxe-
HO B 18 KM K JOTO-BOCTOKY OT X. Jl. ¢T. bupakan. OHo npeactapaser coboii
3a/1€Kb MarHe3UTOB NIPOTHKCHHOCTHIO 240 M, MoiHOCThIO 40-50 M, iprTO-
HBIX JIs1 IPOH3BOACTBA OTHEYNOPOB. 3anack! 1o Kateropuu B+C, coctapns-
10T 230 THIC. T.

JyKosckoe mecmopoxcoenue mazneuma pacnonoxeHo B 17 Kk x ce-
BCPO-BOCTOKY OT npycTann Coro3Hoe Ha AMmype. [IpeacTasicHoO MATHIO 3a-
JEXaMH, MX KOTOPRIX JIMILbL OHA KMEET KpYHHBIE pasMepsl. JnuHa ee 408 M,
MOIHHOCTBIO 13.5 M. CKpBITOKPUCTANIINYECKHE OAHOPOIHBIC MATHE3UTHI
cocraBwaoT bosee 50% Beex 3anacoB MecTOpoXKieHHA. TexXxHOMOTHYECKH-
MH HCTIBITAHUAMH JOKA3aHO, YTO MarHE3UTHl MOTYT HCIIONbL30BATHCA B Me-
TAJUIYPryuCCKOH POMBINUIEHHOCTH W JUis IIPOU3BOACTBA BDKYILHX. 3a1acsl
no kareropusiM A+B+C, cocrapmitor 987 Thic. T.

Camapckoe mecmopoicoenue Mazne3uma pacnonoxeto B 20-22 km K
cepepy ot ¢. CronGoeoe. Ha MecTopokieHHH BHIICCHO NBa y4acTka —
10%kHbIH 1 ceBepHEIf. [locnennui cnoxen Marne3nTaMu. CpeiRsis MOIHOCTE
3anexu 39 M, amuHa 280 M (MpoMbinicHHOH YactH 150 M). OCHOBHYO 4acTh
€€ CraralT OJHOPOJHBIE B OpeKkuIMpOBaHHBEIC MarHe3uThl. bamaHcoBbie 3a-
[achl MarHe3UTOB 110 kKareropwsiM A+B+C, cocrasnaior 2134 Teic. T.

O8UUNNUKOECKOE MECOPONCOeHUEe MA2HE3UMa PACIIONIOKEHO HA JIe-
Bom Oepery p. Camapnl, B 27 kM ceBepHee ¢. Ctonbosoe. OHo npen-
CTABNEHO YCTBIPBEMSA 3aJI€XKAMK MATHE3IUTOR, U3 KOTOPHIX UL O{HA HMCET
npomeilineHHeie pasMmepsi. JInnHa ee 300 M, cpeaasas MOIHOCTL 10 M
CIO’KEeHA 3aJIEXKD B OCHOBHOM ITATHHCTHIMH H OKBApIIOBAHHBIMM MarHe3u-
TaMy, NIpUICM QoJiee KaueCTBEHHDIE H3 HUX CJIaraloT UEHTPpaabHY1O HaCTh
3anexu. 3anacsl KOHTWIHOHHEIX MarHE3uTOB N0 Kareropun C +C, cocras-
JSAIOT 976 THIC. T. ,

MecTopoxaeHus MarHe3uTa B 001acTH HC JKCIUTYaTHPYHOTCS, FIPOTHO3-
HbLIC PECYPCHL ¥X BECbMaA 3HAYHUTC/IBHBI. CBCHGHHH 0 3aracaM MarHes3Hra,
UHCASIEHMCS Ha FOCYyIapCcTBEHHOM GanaHce NpeACTarieHs! B Tabnune 3.15.
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Tabnuua 3.15
CBEJAEHNA
10 3a11aCaM MarHe3HTOB, YHCIIAUHXCA
Ha rocyaapcTBeHHoM banance Ha 1.01.1999 r

Opramanus, : a) THN HCKONAEMOTO, 3a1achi, ThiC. T JloGniua

NHUEH3KA, copT, Mapka; = NPOCKIHaA
PT, Mapka; 6) A+BHC, | G, Beero

MECT opox(;xeune, C]JEJI[CC concp)xamic q)axr HYCCKaA

MCCTONOIOKCIHE NONE3HBIX 32 1998 r.

KOMITOHCHTOB K
BPCAHBIX (IPHMECEH
Cadounxutckoe a) MarHesuT kpuc- 10028 1837 | 11565 200
(buaxascroc) TANIHUCCKHIA R
O6ayuesckHi paion
57,5 xM K oro-3anany
OT X.- . CT. bupakan

Ywactrka:
a) Anexccceekud a) Maruesurt 193! 1537 | 3468
6) 2.5 (facbonux;i ) a) Marueaut I Y 7 2 O 7 7 A
Mg O - 45,6%
o ]3atanancoBbie 48858
Uroro 10028 1537 | 60423
BPYCUT

O6wmue cBegennn. bpycut — ruapookrcen Maraus Mg (OH) , — conep-
aut MgO — 41.5%, MgO (69.1%), H,0O (30. 9%) 1 H30MOPQUBIE IPUMECH
Fe, Ca, Mn. OH kpucTanimsyercs B Tpnrouanmon CUHTOHHH, 06pa3yer Ta6-
JIHTYATEIE W UTOJIBYATHIE KPUCTANBL. TBCpAoCcTh Opycuta 2.5 no mkane
Mooca, naorHocts 2.39 r/cm®. OH crmaraeT MOHOMHHEDANbHLIE arperathl
MHCTOBOH, BOJIOKHHCTOI M 3epHHUCTO# TekcTyp. LBer arperartos Opycuta
Oenplit ¢ 3eMeHbIM, FOTYOBIM, XKENTHIM, KOPUYHEBBIM U APYTHMH OTTEHKaMH,
Oaeck nepnamyTtposeiid. CrialtHocTs BpycHTa BecbMa COBEPILICHNAS, CNIOA0~
noxoOHas, NErKO pacLieruIgeTC Ha INIACTHHKMA M BonokHa. Temneparypa
auccotmaimny — 490%, nMaMarHpTeH, MUAPOITEKTPHUICCKHI auaneKkTpHk. B
yNETPaQHONETOBOM H3NYUCHHH TIOMUHECUHPYET roy00oBaThiM, TEMHO-MA-
JIHHOBBIM uBETOM [9].

Bpycur B mpupoassix )'CJIOBHﬂX obpazycTcs 3a cueT Marnesura. Cy-
LIECTBYCT pAd Pa3HOBHAHOCTEH OpycuTa: Hemaurt, GeppobpycHT, MaH-
raHoGpycur.

BpycHT - nopoaootpasyIonmi MHHEpaa 0AHOMMEHHOH rOpHOH NOPO/IbL, &
Takke OpyCHTOBBIX MpPaMOPOB — MEHKATHTOB M NpeaaliToB. BerpeyacTes
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BOJTOKHHMCTEIA ac6€CTOBRBIH OPYCHT -- HEMAIUT, H3BECTHBI OPYCHTBI € 1pH-
Mechbio Mn (manranobpycur), Fe (peppobpycnt), uspeaka — ¢ npume-
cpio Zn, Ni. B GpycuTe Maccosas Aons xkejesa B nepecyere Ha Fe O,
KoNeBneTcs OF MepBoiX JONEH HPOLEHTA A0 MEPBEIX MPOLEHTOB, B Peppo-
Opycure ona pocturact 11%.

ObnacTn npuMeHeHH M TPpeGoBaHKA npouumneunoc*m K ChIPbIO.
bpycur rcrions3yerca B OOHHMX H TEX k€ 001acTAX NMPOMBILUIEHHOCTH,
YTO 4 MarHE3UT ~ B OCHOBHOM B BHJIC NIEPHKIIA3a, NONY4Y4EMOro NPH Tep-
mMuuccko# o6paboTtke. OcvoBHas Macca gobsiBaeMoro B Poccun 6pycu-
Ta WACT Ha M3rOoTOBJCHHUE HepHkna3a. MckyccrrenHsl# nepukaaz MgQO
noy4arT OyTeM AerHapaTaluuy OpycHTa npu Temneparype 450°C. Ile-
pHKIa3 HHEPTEH K BO3ACHCTBHIO BOABI U yraekucnoro rasa. Ou obmanacr
BBICOKOH OTHECTOMKOCTHIO M TO3TOMY HCIIONB3YETCS ATIA HaBapKH CTEHOK
M 110J1a MCTRJUTYPIHYECKHX M APYTHX BbICOKOTEMIIEPATYPHBIX [e9ei, u3-
FOTOBIEHHS OTHEYNOPHBIX KHPIHYEH, CTAHKOB M BKITALIIICH, NpHMEHse-
MBLIX B CTANICIMTEHHOM NpOoM3BoACTRE. Ero Henonslyor Takike Ans Tep-
MOH3O0IALMH ICKTPOKAOCACH U 3NeKTPOTEXHUYECKHX Kabenei.

BecsMa 1lepCnek TMBHO HCTIO/B30BaHHUE OPYCHTOB B IIPOU3BOACTBE CTPO-
uTENbHBIX MaTepuaios [7,29]. [IpoaykTsl o6xura 6pycuTa, B TOM YKCIe
H HM3KOCOPTHOTO, IPHUTOIHEL 171 Ipou3BoAcTBa HeMenTa Copens, abpa-
3MBHBIX H3ZENHH (KCPHOBOB, KapOOPYHA0BBIX KPYTOB, TOUMIIBHBIX Gpyc-
KOB), OIHECTOHKMX KPACOK H BHCKO3bl. BpycHT MOXeT HCrone30BaThes
ANd NIPOH3BOJCTBA KUPTHYA, OONHUOBOYHOTO U CTPOUTEIBHOTO KaMm{,
YEPEITHIHI..

Jpyrue oTpacny NpoMBIIUIEHHOCTH NOTPCONAIOT OPYCHT B He3Ha-
YUTCABHBIX KonudecTBax, Cob6CTBEeHHO OpyCcCUT HCITONB3YETCA KaK Cia-
DomenoyHOH peareHT JUlS BAPKH LEIIIOIO3b!, I0JAY4YCHHS OHONIPOTEK-
TOPOB aTOMHBIX PE€AaKTOPOB, NOKPHITHA CBapOUHBIX 3JIEKTPOAOB.
[ITpuMeHAIOT OpyCUT NMPH MONYYCHHUH BHUCKO3bI, KEPAMHYECKUX H3OESTHIA,
TEPMOU3OJAIHOHHBIX MaTEpHaloB, CTEKJION3ACIHHA, CHHTETHUCCKOTO
Kayuyka, B THAPOMETAIYPIruM yPAHOBOrO IIPOU3BOACTBA, NPH padu-
HHMPOBAHHMH Caxapa, KaK HAMOJHUTCbL GyMaru, B Ka4eCTBe MOACIOYHO-
ro kamas. Mcmone3yercs 6pycHT B g MONy4YeHHA YHCTOTO MArHus M
CTO XHMHYECKWX COEIMHEHNH.

B Poccuin 6pycHT HCTIOAB3YETCS TONBKO B BHIE JJIEKTPOILIABICHHOTO
HEPHKIIa3a, HCITONB3YEMOT0 JUIS IPOM3BOAICTBRA KApONPOUHO#H TEr1onpo-
BOIHOM MEKTPON3ONALMH M JUIA KJIa,IKH PA3THUHbIX BHICOKOTEMIIEPATYD-
HLIX nedel. 3a pybesxxom OpyCcUT MCIONB3YSTCH 1'OPA30 LWHPE, B TOM
uHcne CBIpoH OpYCHT M KanbLIMHUPOBAHHBIH OpycuT (Tabiuua 3.16.),
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Tabnuna 3.16
OcHOBHBIE BHABI OpYCUTOROM NPOLYKLIHH
1 00/1aCTH e npuMeneHus [29]

HauMeHoBaHWE NMPOOYKLIHH OBnacTH NPHMEeHEHNUS

DaekTponnaBieHHbIR XaponpoyHad TeTHIONpCBOAHAA NEKTPOHIOTILIAA, METAYPrUtecKue

BpycHT (neprknas MgO) OTHRYTIOpbI, KOHCTPYKLMOHHBIA MaTEPHaN BJIEK TPOHHOTO, AREPHOTO,
paKeTHOrD 0BOPYIOBAHHA, MEGPAKPACKad H YMTpadHoseToBas OMITHKR

OboxckeHHDbI bpycuT TIpCHIBOACTBO BIKYUIHK, B TOM YHCNE UeMenTa COpelld, CTPOMTeSbHBX

(xay CTHYeCKHA MarHE3HT) MATEPHANIOB KVPTHYeR, HepenHLbl M AF YTHX.

Coipofi Hpycur Mg(OH)y TIpOMIBONCTBO BHCKOIBL, FHOPOMETAIUTYDIMA YpaHa, pahUHUpOBaHHE
caxapa

KambuppoBaHHbI! DpYCHT IIpoMIBONCTEO ITACTMACE, BHHOASNIHE, TIPOLIECCh] XHMHYECKOH

Mg(O,0H) niepepaboTKy, TEPMOMIOIALMA, KEPAMIKA, KPACKH, JOOABKH B TOIMHBO,
$TOChL, BOJO- H Fa3009HUCTKa.

XapaKTepHCTHKA MeCTOPOXKACHUH W nposBaennii. MecropoxaeHus
OpycHTa NPOMBILIICHHOrO MaciTaba KpaiHe PeaKy U B MUPE UX HaCYHThI-
Batorca eautnue (B CINA, Kanane, Mrannu, IOrocnasun). Muposas go6st-
ya 6pyCcHTA HAa CErOAHAIIHNN IeHb He3HAYHTENIbHA 1, HanpuMep, B Poccnu B
1996 roay cocrapuna 10 TeIC. T.

Tlo ycnosusiM 0o0pa3oBaHia BCE M3BECTHBIE MECTOPOKACHuU OpycuTta
OTHOCATCA K KOHTAKTOBO-MeTamopduueckuM: Kympaypckoe, CaBkuuckoe
(Poccus), 'ab6ckoe (CLIA), loxnonmonrckoe (Cepepras Kopes), Betikop-
drmep (Kanazga).

Ilo BenmMvHHE 3aMaCOB MECTOPOXKACHHA OpycHTa RefasTcs (MIH. T): Ha
yHuKansabie — 6omxee 300, kpynusie ~ 100-300, cpeanne — 30-100, Menkue —
meree 30.

Ha reppuropun EAQ, B ceBepo-3amanuoi 4acTi oGIacTH, pacnonoKeHbI
mectopoxaenns opycura: Kyneaypckoe, Taparaiickoe, CaBkuHckoe, LeHT-
panbHOE H KOKHOC, U3 KOTOPBIX JIETAJBHO Pa3BEAaHO HaXOAsIeecs B 3KCII-
nyaraiun Kyneaypckoe Mectopoxaenne. [o 3anacam 3T MecTopoxaeHus
3aHMMAIOT OJIHO M3 [ICPBBIX MecT B Poccuu u B Mupe (tabmuua 3.17).

Kynvoypckoe mecmopoxcdenue 6pycuma vaxonurcs B O0nNyueHCKOM
pafioHe, B 14 XM ceBepHee X. . cTaHuuy M3BecTkoBas, Ha npaBoM Gepery
cpeanero teyeuus p. Kyneayp.

[Mnomans MCCTOPOXAEHHS CAratoT 0CaA0YHO-MeTaMOpPH3OBaHHBIC
NOPOABI BEPXHET0 NPOTEPO30s, NPEACTABNCHHRIC CIIAHLAMH, IECYaHHKAMH H
AJICBPOIMTAMH MTHHYBHCKOH CBUTHL, MArHE3HAIBHO-KapOOHATHRIMH ITOPO/a-
MH MYPaHIaBCKOH CBUTHI, MX POPHIBAIOT NAICO30HCKUE I'PAHHTEL, 3¢ dy3uB-
HBIE ITOPOJIBI BEPXHETO MENA, NaiKy NHaba3or, NMabazosbix H aHAE3HTOBBIX
nopdupuTos H 60cTOHHTOB. Ocag0uHO-MeTaMOPGHUCCKUE HOPO/RI Cliara-
10T ONPOKMHYTYIO Ha ceBepo-3anaj noj yrnamu 50-70° CHHKIMHANBHYIO
CKJIAJIKy CEBEPO-BOCTOYHOTO MPOCTHPAHMUH, B SAPE KOTOPOH 3aJ1eratoT IOpo-
bl MypaHIaBCKO# CBHTBI U IPUYPOUYCHHBIC K HIM OPYCHTEI,
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Ha MCCTOPOXASHHH BCKPBITO YETBIPE TCKTOHHUECKMX HApylIE€HUs, ABa
W3 KOTOPBIX PACHIOIOKEHBI B USHTPANBHOH HaCTH PYIHOIO TENA, OMHO Y KX~
HOH H OpYTOE — Y CEBEPHOH rPaHHIIbl MECTOPOXKACHHS. AMIUTHTYIA CMelte-
HUA [0 3THM HaPYUICHHAM He3HAUUTENBHAN K U3MEPSACTCS 2-5 M 110 BCpTHKA-
M, yrael najgeHus kpyroie — 75-85° TIoMHMO KDYTTHBIX TEKTOHHHECKWX
HapyuIeHHl PUKCHPYCTCA Lieast CepHa MEITKHX TPEIUMH ¢ HEOOMBILMMH aMIl-
JIUTYIaMH CMEIUCHHA. 4
BpycuTbl craraioT ABe 3anexH — OcHOBHY0 M FOXHY0, paclioNoXeHHEE
B DK30KOHTAKTE TPAHUTHOM UHTPY3un. 3aiexb OCHOBHAS HAXOAMTCS B IIEHT-
PaNBbHOM 9aCTH MECTOPOXAEHHA, a IOxHas (nenpombinennas) B 500 M Bo-
crouHee ee. 3anekb OCHOBHAA MMCET B IJIAHE CIOXKHYIO JHH3000pasHy 0
($opMy, BRITAHYTYIO [0 IOBEPXHOCTH B CEBEPO-BOCTOYHOM HANPABIEHUH Ha
420 M, my6una ce 540 M, uprHa okoso 220 M. CAoxBOCTh GOPMBI 3AEKH
00yCI0B/IEHa HATHYHUCM IHH3000Pa3HBIX Te)l KATbITHQHUPOB BHYTPH PYAHOTO
Tena, CeKyIIMX gack AHaba3zoBbIX NOPGUPHTOB ¥ GOCTOHUTOB M KPYIIHBIX TEK-
TOHMYECKHX HapYIIEHUH, IPHJAIOINX OIOKOBOE CTPOCHHE MCCTOPOXACHHIO
[7.8,10,29,34].
Tabnnua 3.17
IMpoMbIneHHbIe TapaMeETPhl MECTOPOXKAeHHI bpycuTa EAO

Hasparue Hpormxen- Moumocts, | . Coaepixarie | 3amacsi M pecypest,
MECTOPOMACHHMA | HOCTS 3ANSKM, M M OKMCH MarEMS, % | ThIC, T
Kymstypexoc 420 220 63.44 A+B+C; - 5030

. Cp ~ 5795
Tapararickoe 400-800 30 - B+C, -6299 |
CaBKIEICKOS 950.980 60-360 52.66 C+C; - 21416
I{eHTpambiios 270 80-100 55-65 P) —1000
KOaaioe 720 5-100 5265 P, —1000
Hroro 40540

Bonpuras 4acTe 3anekH HENOCPEACTBEHHO BBIXOAHUT Ha MOBEPXHOCTH
NOA Ae/IOBHATBHbIE O0pazoBaHMA, MMEIOLINE HE3HAYHTEIPHYIO MOIHOCTh
(0.5-2.5 M). Ceepo-BOCTOYHAS €¢ YacTh MOCTEIECHHO HOrPy»Xacres U I1c-
PEKphITA KaMbIH(pHPAMU U CIAaHIAMH UTHHYMHCKOH ¢BHTHL [ybuna pac-
nmpocTpasenus GpycHToB usMmerserca oT 20-30 M B UCHTPaIBLHON 4acTH
3asrerxu 10 60-80 M B 1oro-3anaaxoii 1 1 20 M B ceBepo-socTouHoit. Konrak-
Thl OPYCHTOB ¢ BMELIAOIIAMY NIopoaaMu yetkue. LiBer OpycuToB cBeTiio-
CepsIit 1 CEPBIH, peske — TEMHO-CEPBIH, [TOYTH YepHbL ¥ po3oBbil. [lo ner-
porpagu4eckuM 0COOEHHOCTAM CPeIH HHX BBIJENICHBI Pa3HOBHAHOCTH:
rrceBAOMOpGHBIC, CNAraloKue BHCUIHIOK YaCTh PYAHOIO TENa, KOJLIOMOp-
(bHBIE METAKONIIOMAHBIE, CIAraloliHe IEHTPATBHYIO YacTh 3a/1€XKH, aTo-
MopdHBIe, ClaralolHe CEeBepO-BOCTOYHYIO 9acTh 3aJIeXH, HEPEKPHITYIO
KanbuHpHupamMH. JleTanbHbIMA NETPOrpapyu4eCKUMH HCCICIOBAHUAMY YC-
TAaHOBJICHO, YTO AIICPHK/IA30BBIC PA3HOCTH OpyCcHTA SABNSIOTCSA EPBHYHLI-
MH, 06pa30BaHHBIMHI HCTIOCPCACTBEHHO M3 ICPUKIIA30R, 4 I1aCTHHYATO-3eP~
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HHCTLIC — KOHCYHBIMY (ﬂCpCKpHC’I‘aJUIPISOBaHHLIMP[), CCbOpMPIpOBaBlHP[MHCﬂ
B ycnosusx AepopManty. ABTOMOPHEIC OPYCHUTHI KOTHUYCCTBCHHO NIpeos-
AagarT HaX APYTHMH PDA3HOBHAHOCTAMM, 0CO0OEHHO B ceBepo-Bocrquoii

YACTH 3AJICHM, ICPEKPHITOH KanbinpupaMy. OObigHBI TEPEX0 bl OTHHX pas3-
HORWTHOCTEW R APVTHE, YTO OOYCIORNSHD HANMKUBINUMHCS A0V H2 IpyTa
CTaAMAMHK [ICPEKPUCTATIH3ALIMH.

Kynsaypckoe MectopoxaeHue 6pycutos pazpaﬁarbmaerc;l c 1969 rona
Kymsaypcknm OpycHTOBBIM PYAHUKOM. Peaniiyiorcs B OCHOBHOM Opycuth
TIEPBOTO H BTOPOT'O COPTOB, MPUIOAHBIE AT H3NOTORJIEHHA BRICOKOKAYE€CTREH-
HbLX OTHEYNOPOB W nepukiasa. B cnenorsanax cknamgupopano 2410 teic. T
HHU3KOCOPTHOTO OpycHTa, IPHIOAHOIO AN NPOH3BOACTBA KAYCTHUECKOTO Mar--
HE3UTa, HEOOXOAMMOro 1)1 NPOU3BOJCTBA MarHE3HANBHOTO LIEMCHTA.

Bpycursl Kynbaypckoro MeCTOpoXacHA 110 XMMHYECKOMY COCTaBy pas-
JencHbl Ha 4 copTa (Tabnuua 3.18). K 1 copry oThecenst OpycHThl, mpuroa-
HBlE U1 NPOM3BOACTRA INIABJCHOrO ACKTPOTEXHHYECKOro nepukiasa. Ko 2
COPTY OTHOCATCS! OPYCHTBI, NIPUIOAHBIE WA NPUTOTOBIEHHSA BapOYHBIX pa-
CTBOPOB, HCTIONB3YEMbIX B LIEILTIONO3HO-0YMaXXHOM IPOH3BOACTRE, 3 COpT
OpYCHTOB MOXET HCHONB3OBATECH B METALIYPTHYCCKOH TPOMBINLIEHHOCTH
UL IPOM3BOACTBA orueynopoB. K 4 copry orHecers! OpycuTs, Tpebytomme
oboraicHu.

Tabnuna 3.18
Cocras 6pycuToB Kyisaypckoro MecropoxaeHus

Copt Cpeance coaepxanue, %
MgO CaO Si0; Fe,O;
1 66.56 0.82 1.38 0.11
2 65.09 1.61 0.89 0.10
3 62.53 2.26 - 3.17 0.14
4 58.76 2.87 " 8.03 0.17

locynapcrBennsiM Ganancom Ha 01.01.1999 roga yuTeHs! 3amacel 1o
Kynbaypckomy mecropoxiieunto no kareropun B+C, 5030 ThiC. T, 326a-
nancoBbIX —~ 5795 Teic. T. [TpH npoextHol MoHOCTH 100BIuK OpycHTa B 90
thic. T, 8 1998 rony zgeck gobmiro 14 T Opycurta.

Caskunckoe mecmopoxcoenue 6pycuma pacrionoxeto B 90 kM K oro-
sanany ot KyJypekoro MECTOpOXICHHUS Ha AeBOOEPEXBE CPEJIHETO Teue-
1us p. [foMrieeBku — 1€BOro NpuTOKa p. AMyp. Teppuropus, IPUMbIKAIONIAA
LICHTOCPEACTBCHHO K MECTOPOKACHUIO, ITPAKTHICCKH HEOCBOCHA.

»

65



B reonorudeckoM crpoeHHH CaBKHECKOr0 MECTOPOXKIEHUS OPYCHTOB 1pn-
HUMAIOT ydacTHe MeTaMopPuuccKHe H MeTaMOpdHIUpOBaHHbIE NOPOALI
IpOTEPO305 M KEMOPHA CAMAPCKOIO CHHKJIMHOPHS, IPOPBAHHBIC 1IAIE030MC-
KMMH HHTPY3HSMM IPAaHHTOMAOB. MEHEBUIHM PA3BHTHEM TIONB3YIOTCA MEIO-
BhIE 0Cagoun0-3hhyIMBHEIE OOPAORAHES ¥ YETBEPTHUHEIE OTICKEHHA.
Qc1aTKH KPOBIH HHTPY3ZHBHOTO MACCHBA CIOXCHBI BCPXHETIPOTCPO3OUCKH -
MH KapbOHATHO-MArHEe3HaNbHBIMHU -00pazosannsmy. Tlocneanne, B pe3ynb-
TaTe IIy0oKOH KOHTAKTOBO-METOCOMATHYECKOH NepepaboTKy Ha 3HAYUTENB-
HOM IUIOLAAM TTPEBPAILEHBl B MArHE3HANBHBIC CKAPHBI, KadbLUHGUPHI,
OpycHTOBBIE KAIBLHPHPEL, OpYCHTEL B cTpyKTypHO-MOPHONOrHYECKOM OT-
HOIIEHHM pyaHas 3anexb CaBKMHCKOIO MECTOPOXKACHHSA NPEACTaBIAET CO-
60} KCEHOJIUT, KOTOPBIH BBHITAHYT B OIHU3MEpH/IHOHANEHOM HAIPABICHHUN B
COOTBETCTBHH C IPOCTHPAHNEM OCHOBHBIX CKI2AUaTLIX CTPYKTYp paioHa.
[poTspkersoctk ero 1800M npu umpune o1 60M B cerepHOi 9acTy 10 350 M
B LEHTPAJIBHOH W FOXHOH YacTaX. KOHTaKTOBO-METaCOMaTHHECKME TIOPOTIB
cnaraloT aBe 3anexu: Cesepuyto u KOxuylo.

CeBepHas 3a1€Kb HMEET IMPOTHKEHHOCTs 950 M 1pu LIMPUHE BLIXOAA OT
60 10 350 m. MomgsocTe 3anexu or 76 no 215 M. HOxHas 3ancxe uMecT
MEPHIMOHANBHOE TTPOCTHPAHKE, Pa3BEPHYTA O OTHOMICHHIO K CeBepHOit Ha
25-30%. Hporsxennocts 3anexy 900-930 m, mupuna 10-100 M B ceBepHoOil
gacTH ¥ 70 300 M — B nedTpansHoi. Bekpbitas momHocTes — 192 M, npeamno-
Aaraemas MolHoOCTh — 200 - 210 M. B npenenax KOxuol 3anexu dbukcupy-
IOTCS JIBa pas3phIBHEIX HAPYHICHMS CEBEPO-CCBCPO-3aLIAHOIO U CyOLIMpOT-
HOT'O IPOCTHPAHKA.

Cocrar Gpycuros CesepHoii u FOxnoit 3anexeii npuseaew B Tabmie 3.19.

Tabnuna 3.19
Coctas Opycuros CaBKHHCKOIO MECTOPOXKICHHA

Janexs Copr Cpenyee cogepxanue, %
MgO Ca0 510, Fe, 05 AlLOs
Ceneprast [ 67.64 0.63 0.8 0.02 0.03
2 62.24 1.47 147 0.05 0.03
3 63.71 221 433 0.06 0.04
i 4 57.02 4.72 857 | 016 | 010
IOxHasn 1 66.17 0.81 _ 019 010 | 002
2 6547 160 | 072 | o1l | 006
3 63.8 1.69 4.77 0.05 0.05
4 56.82 3.89 736 [ 009 [ 007 ]

3ariacel, TOACYMTAHHBIE 110 BYM 3anexaM, no kareropusm C,+C, co-
cTaBasroT 21416 TRIC. T
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F0scnoe mecmopoicoenue Gpycuma pacnonoxcto B 6acceiine p. Ipa-
Bag Camapa, B 8-9xM 1ockHee CaBKMHCKOIO MECTOPOKICHHUA.

MecTopoXkaeHue IIPUYPOHEHO K KOKHOH OKOHEYHOCTH CamapcKoro HHT-
PY3HBHOFO MAaCCHBA H COCTOHT U3 ABYX OpYCHTOBBIX 3a/iexeH, pa3opBaHHbIX
HAPYLICHHUMH THUINA cOpOCOB. DTH HapymcHust 06y CIOBHIIH GIIOKOBYIO CTPYK-
TYPY MeCTOpOXcHWA. BpycuTsi 3aneraror cpe/il MATHEC3UTOB 1 JOJIOMHTOB
MYPaHIaBCKOH CBHTHI BEPXHENPOTEPO30OHCKONO BO3pPAcTa Y KOHTAKTa ¢ pPaH-
HE-CPEe/IHENale030iCKUMH I'paHUTaMHU. bpycuTht CIaraloT BHCIUHHE 110 OT-
HOILEHHIO K TPAHHTOUAM 30HHBL. 3anexy Opycurta HeogHoponHsie. [lepsas
3afie)Xb OPYCUTOB pa3opBaHa CyOILIMPOTHBIM paslioMOM, 3aJI€YEHHBIM Ipa-
HUTOMJAMH, Ha JIBE€ YaCTH: CEBEPO-BOCTOYHYIO U I0ro-3anaaHylo. Cesepo-
BOCTOYHAA YaCTb 3AJIEXKH PHYPOYEHA K KOHTaKTy HHTPY3HBHBIX 110pos. Pop-
Ma 3aJIe’H THH3000pa3Had, HPOTMKEHHOCTEI0 720 M, MPH IMPHHE BBIXOAA OT
5 mo 100 M, B HeH BCTpEHaOTCS JIMH3H M THe3/la KaTblIHGUPOB. bpycHTHI
MIMEIOT CBETJIO-CEPYIO, PO30BYIO, TONYOOBaTYIO H CHPEHEBYIO OKPACKY C pa3-
JIMYHBIMHA OTTEHKaMH. MommocTs nayek cobeTreHs0 6pycHToB Konebnercs
o1 0.5 10 13 M, npoTskeHHocTs BX a0 200 M. F0ro-3anagHas 4acTh 3aJICXKU
HMEET BBIXOA B BHAE Y3KOH MOJOCHI BAO/D CyOIIHPOTROrO HApyICHHUS HpO-
THKEHHOCTEIO 230 M 1 winpHHOH 0T 2 1o 20 M. Ha miyGuHe 3ancxh uMeeT
JiBa pociost OPYCUTOBLIX KanbIUGUpOB MOMHOCTRIO 2 H 5 M. Bropas 3a-
JIeKb HMECT NMPOTUKEHHOCTL 0KONo 240 M npu wupHuee 130 M, MOLIHOCTS
12.2-21.2 M. BHYTDH 3aJIC)KH UMEETCS JIMH3a OPYCHTOBBIX KaibIIU(DHPOB MOILL-
HOCTBIO 1.7 M M IIPOTHXKEHHOCTRLIO 10 30 M.

Ha 1oro-3anafguom ¢naHre MeCTOPOKACHNS OPYCHTHI CMEHSIIOTCS Kallb-
UHGKPaMH, a ITOCHICIHNE — KDHCTAIUTUYCCKUME MaruesutaMu. [lIupuya 30151
KanbLUMHPOB MEK/LY OpycHTaMu M MarHe3uTamu 25-40 M. Bekpaitas mupu-
Ha BeIxona mMarHesuToB coctarisicT 100-170 m. Haubonec umcryie mMarue-
3UTHL Ha QUIaHrax MCCTOPOXACHHS, B ICHTPAIBHOM YaCTH MarHE3HTEHI NIepe-
CNaWBalOTCA C KPEMHHCTHIMH MAarHe3uTamMd H, KaK TpPaBHAO,
JIONOMHTH3HUPOBAHBL.

TTo coaep’KaHuIO BPEIHBIX KOMIOHEHTOB Opycurhl KOOKHOrO MecTtopoXx-
[\ICHHS OTHECEHH! K 2, 3 1 4 copraM 110 kiaccuduxauny Kynsnypekoro mecro-
poxacrnt. OCHOBHYIO MACCY COCTaBiAIOT Opycutst 3 1 4 copros (95.1%).
Cocras OpycHTOB pa3jIMUHBIX COPTOB IpHBeAcH B Tabmuue 3.20.

O6mue 3anace! FOKHOro MCCTOPORACHUS GPYCHTOR B KOHTYPaX MOACYC-
12 3anacoB oucuyuBatoTes B 509.1 ThIC. T. [IpHpOCT 3amacoB BO3MOXKEH 3a
CUCt JOpA3BC/IKM TICPBOH M BTOpOI 3a1exu B oObeMe | MiH. T.
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: . Taénuma 3.20
Cocras OpycuroB KOXHOTO MECTOPOXACHHA

Copt Cpeanee conepxanue, %
MgC Cal 5i5; FexGs
2 65.52 1.51 1.32 0.09
61.88 1.88 5.02 - 0.09
4 56.77 4.26 7.49 0.18

Henmpanonoe mecmoposcoenue 6pycuma pacnonoxedo B 1.5 kM k
ceBepy oT KOXHOTO U HMEET CXOIHYIO C HHM IeoJIOrHYECKYI0 0OCTaHOBKY.

MecTopoxieHHE IPUYPOYCHO K BOCTOUHOMY IK30KOHTAKTY CAMapCKOIo
HHTPY3UBHOI'0 MACCHBA B €r0 I0JKHOH OkoHEHHOCTH. CobcTBeHHO GpycHTO-
Bas 3aJI€XKb CNAraeT KXKHYI0 YacTh MECTOPOXKACHUA, NOBTOPAA KOHQHTYpa-
LMK KOHTAKTa TPAaHHTOM/I0B. MarHe3uTh ClIararT CEBCPHYIO YacTh MECTO-
POXAECHHS. 3aiCKb MarHE3UTOB HCOZHOPOIHA [0 CBOEMY XHMHYECKOMY
cocCTaBy, Hanbonee YHCTHIE Pa3HOCTH OKAHMIAIOT OPYCHTEI € CEBCpa.

3anexs OpycUTOB MIMeET NHH30BUIHYIO OpPMY C TIPOCTHPAHHEM C CERe-
po-3anana Ha ¥ro-BoCToK. IIpoTskeHHOCTE 3ancku 240-270 M npu LIIMPHHC
BexoRa ot 60 go 100 M. MoiHocThb 3aexH, N0 JaHHbIM OypoBbIX padoT, oT
20 o 105 M. 3anexs Takke HEOJHOPOIHAS M XapPaKTCPH3YETCs HaNUYHEM
'HE3/ M IUH3 TOJOMHTOB, MarHC3HTOB, KaNbIIH(UPOB, CEPTICHTHIA H NEBEHi-
yuta. BHyTpH Hee BCTpewaroTcs N1aYky MarHe3HaibHbIX CKaPHOB, OpyCHTO-
BBIX KAJTBLIMOUPOB H KaNbLM(HPOB, KPAaHHC HEBBIAEPIKAHHBIX 10 MOIHOCTH H
IPOCTHPaHU. MOIHOCTE MarHE3HANTBHBIX CKapHOB OCTHIrAeT B OTAENb-
HBIX cliyyasx 100 M, HpOTAKCHHOCTS - 20-40 M; MOLTHOCTE OPYCHTOBBIX Kallb-
uudupos — 05-5 M, npoTxeHHOCcTs — 01 20 1o 250 M. MecTopoxaeHue ¢
3altaga ¥ BOCTOKA OTPaHHYCHO PA3phIBHIMH HaPYIIEHHAMU CEBEPO-BOCTOU-
HOTO FIPOCTUPAHYSA.

Hpeo6anator 6pycurst 3 n 4 coproB. COOTHOHIEHHUE 3af1aCOB Pa3iiy-
HBIX COPTOB OpycuTa crexytouiee: 1 copt ~ 1.7%, 2 copr — 12.6%, 3 copr —
43.4%, 4 copt — 42.3%. KauecTBeHHas XapakIepucTHKa OPYCUTOR pazlIHy-
HBIX COPTOB NpHBEAcHa B Tabmue 3.21.

Tabnuma 3.21
Coctar 6pycHTOR LIeHTpaNEHOTO MECTOPOXKTECHUS

Copr N - Cpenmee cogepxanie, % ‘
; [ M0 [ GO 50, [ Fed
I 1 66.89 0.09 0.45 0.09
2 63.84 1.64 1.14 0.11
3 62.03 ! 1.81 o7 0.1
4 ,» 5697 263 7.22 026 |
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[IporHO3HEIC 3a1aChl Ha MECTOPOXKAEHHH OLICUMBAIOTCS 110 KATErOpHH P,
Bl MiIH T

Tapazaiickoe mecmoporcderue 6pycuma pacrionokeHO B CEBCpHOM
yacTH Manoro XusraHa, B 10 kM K0ro-BocToky ot ¢T. bupakaun JlansHeso-
CTOYHOM XK. 1. BDYCHTDLI MDHYPOUESHR K MECTAM HANBOIEIIErD DPOZUCHHOIC
Cpe3a ¥ BHIXOAAT Ha IHEBHYIO (TOBEPXHOCTD /113 CEBEPO-3aNagHOTO KOHTaK~
TA JOJOMUTOB € TPAHUTOUJAMH, TIOBTOPSASA ¢ro KOHQHIYPauMIo. DTHMU XKe
TPABUTOUAAMH 3aekE OpycHTa pazoOiicHa Ha ase yact IOxuyio u Ce-
BepHy10. IOxHas yacTh MMceT NPOTSLKEHHOCTH okono 800 M npu wupHle
BhIxoza ot 5 1o 200 m, CeBepras — 400 M u wmprny 1o 30 M. 3anack mec-
TOPOXKAEHHS COCTARISIOT 110 Kateropuu B+C| B komuuectse 6299 ThiC. T.

Obwwue 3amacel 6pycura, HaxOMMECS HA rOCYIApCTBCHHOM OanaHce
Ha 1.01.1999 cocrasisot 10825 Thic. T (Tabanua 3.22).

Tabmuua 3.22
CBEJIEHUA
110 3amacaMm OpycuTa, YHCISUAXCS
HA rocyAapcTBCHHOM fanance Ha 1.01.1999 .

OpraHusanys, JMUEH3HA, | a) THH HCKOIAEMOro, 3anacki, ThiC. T Hoberaa
MECTOPOXIEHHE, copr, mapka; 6) cpesnee | : npPOEKT-
MECTONONOKEHHE COLEPKAHHE RONEIHBIX ATBHC | Gy | Beero | a0 :

KOMTIOHEHTOB M BPESHRIX daku-

apaMecei Yeckas 3a

1998 r.

3A0 "Ky:maypexwit a)bpycurm 1-£11 copra 4341 - 4341 920

BpycuTCRbli pyAHHK"
BUP 00037 TD

30.05.96 r.
. Kymeaypckoe
Ob6nysescknit paiion
14 KM X CeBEpY OT XK. CT.
HisecTroBas

6) Mg 0 -62-64% 14
basancosete

. Kpome Toro, B orsanax a) 6pyent 1 Y-Y copros 2410 - 2410

l 6) Mg O —50-65% 5795 | 5795 |
S ... 3abanancosbie
' Hroro ! 5030 10825 ]

5795

TAJBK

O6niue crenenus. Tanpk — Mg, [S1,0, ] x [OH]}, — kpuctannusyerca B
MOHOKJTHHHOH CHHTOHHH H 00pa3yeT mMCTOBATHIE, YTy HUYaThIC, MCIKO3Cp-
HHCTBIC W IUIOTHBIE CKPBITOKPUCTANIHYCCKUC arperarsl. TBEpAOCTE TanbKa
no ikaie Mooca 1, motaocns 2.7-2.8 r/em?, reMnepartypa masnenus 1500°C.
1RCT TanbKa OneiHO-3CICHBIH, OeNBblid ¢ 3€eHOBATBIM, JKEJITORATHIM H Oy-:
PORATHLIM OTTEHKAMU. brieck €ro cTeKIMHHBIH 0 NEPIaMyTPOBOTO Ha IL10C-
KOCTIX ciafHOCTH. B TOHKMX JIRCTOUKAX OH npo3spadeH. CrafiHOCTh BEChbMa
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coBepmennas. Tagbk XXHUPeH Ha OLIYINb, OY€¢Hb MIIOK, THAPodoOEel, nerko
paznampiBaeTcs a0 ToHKOH nyapsl (0.03-0.04 Mm). On obnajaer XUMHUEC-
KOIf HHEPTHOCTHIO, HH3KOH TEIVIO- H NEKTPOIIPOBOTHOCTBIO, BLICOKOH abcop-
OIMOHHOM crIOCOOHOCTRIO K MaciaM W KpackaM, a TakkKe CIIOCOOHOCTRIO
YHCPXHBATH HA TIOBEPXHOCTH YACTHLB! HCKOTODHIX XMMMYECKHM AKTHBUbIX
semecTs [9]. HexoTopsie xuMHUYECKHE U GH3UYECKAE CBOHMCTBA TalbKa IpH-
BCACHH! B Tabnuue 3.23.

Tabmuna 3.23

Xumuyeckue v GH3NIECKHE CBOWCTBA TaltbKa [39]

IInorHoCTs, ricm’:

B €CTECTBEHHOM BHAC 2,7-2.8

nocne obxura 2,62
Tsepaoctb o wxane Mooca:

B €CTECTBCHHOM BUAC |

nocne oGxura 6

Temucpatypa i1agienus, 'C 1530
[penen npounocty Ha cxatue, Ila 1,5-2,5
DJIeKTPONPOBOTHOCTD Ilnoxas
TennonpoBoOAHOCTH Inoxas
Y aenbHas Teu0eMkocts, Juk/(kr K) 0,94
Kosgduuaent nuneiinoro pacumpenns, K 0,0007-0,0014
Y enpHas MArHWTHas BOCTIPHUMYHBOCTE, M /KT | Her cBeachuit

Tansk npeacraBngeT coboi rHAPOCHANKAT MarHus, conepxaumit 63,5%
Si0,, 31,7% MgO 1 4,8% H,O. B npupoanbix pasHOBUAROCTAX TANTbKA YacTh
MgO moxer Obrrs 3ameiena FeO (Munnecorant) uan CaO (kanpLUToTansK).
TaJ’IBK, KOTOprﬁ COICPXKHT IIOBBIUICHHOC KOMHYECTBO BOABY HA3LIBAFOT aKBa-
TANBKOM, HUKSJIMCTOH PAa3HOBH/THOCTEHIO ITOCHEJHETO ABIAETCA HuMenut. B
Tanbke MOTYT TipHcyTcTBOBaTh Al,Q, 10 2% (npw >Tom Al 3amemact Si),
MnO, Cr,0,, Co, Ti, Na u apyrse KOMIOHEHTHL.

Tanex ciaoxeH NPOYHBIMHY TPEXCHOWHBIMH MIAKETAMH, BHEIITHUC CITOH KO-
TOPBIX COCTOAT H3 KPCMHEKHCAOPOIHBIX TCTpED}_IpOB; HAKEThl 3aKIHOYaroT
OKTayAPHYECKUH MarHe3HanbHO-KHCHOPOAHO-THUPOKCHALHBIE (OPYCHTOBBIH)
CoH. BEYTPEHHHE CBA3H MEXKIY MOHAMH KPEMHUS, KMCIOpPOAa, MaTHUA H
THAPOKCHAA B TAKOM NAKCTC NOJIHOCTEO B3aHMOKOMITEHCHPOBAHBL, YTO 00yC-
JABIMBACT 3HAUNTENBHYI0 XHMHYECKYIO CTOHKOCTH TalibKa. Taxkue MakeTsl,
obnanas o4eHp CHABHON BHYTPEHHEH CBA3BIO, CAMH MEXAY cOO0# CBA3aHBI
odeHp cnabo. [onobHoe cTpoeHne TanbKa ONpeesIseT MHOTHE ero (u3u-
YECKHE U TEXHHYECKHUE CBOHUCTBA: MATKOCTb, JKHPHOCTH (CKONMB3KOCTD ), IPH-
JTAMNAEMOCTD, JICTKYIO PACIUEINIACMOCTE, 2 TAKXKE OTCYTCTBHC YIIPYIOCTH Y
€ro OYeHb MATKHX JHCTOYKOB. Tanbk o0BIuHO GBCHBCTCH, PpEKE HMECT €1BA
3aMCTHBIN 3ENICHOBATBIH, 3€MCHOBATO~KENThIH OTTEHOK. TanpkoBbid MOpo-
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10K 00J1afaeT MOBbIHIeHHON Henu3Hol (10 92-97%) 10 CpaBHEHHIO € KYCKO-
BbIM TAJIEKOM, NPHYEM, YEM TOHBLIC NOMOJ, TEM BbilIC OcNH3HA.

Tipu HarpeBanum 1o Temmneparypsl 850-900°C Tanbk Tepser okono 50%
BOBI 0C3 CYILIECTBEHHbIX H3MCHCHHH ONITHYECKMX CBOHCTR; NIPH TEMIIEpaTy-
pe oxono 1250°C oH NepeXxoqHT B arperar KIMHO3HCTaTUTa H KPUCTOOAINTA.
Tanek aBngcTes ruipoPoOHBIM, OPraHoGHIBHbIM LICI0YE- U KHCIOTOCTOR-
KHM MHHEPAJIOM.

TanbpkoM Ha3BIBAFOT FOPHAIC TIOPOIBL, B OCHOBHOM CIIOXCHHBIC OFHOMMEH-
HbIM MHHEpanoM. MoHOMHMHEpansHbIe 00pa30BaHUA YHUCTOFO TalbKa B I1po-
MBIIUICHHBIX KOJIMYECTBAX BCTPEYAIOTCA KaK HCKIMOYeHHe. B 3aBucuMOCTH
OT COAEPKaHUA TajIbKa NOPOAb! NOAPA3ACAIOT HA TANLKHTSI (TajbKa Oosiee
75%) 1 TanbKoBbIe KaMHK {(MeHee 75%). [Tocnennue, B 32aBUCHMOCTH OT TIpe-
00NalaHNs B HUX CONYTICTBYIOLIUX KOMIIOHEHTOB, IOAPA3ACIAIOT Ha TajIbK-
JIONOMHTOBBIE (TaTbK-OpEAHEPHTOBEIE), TANBK-XJIOPHTOBBIE, TATTBK-A0IOMH-
TOBbIE KaMHH C IIE€PEXOJAHBIMH PAa3HOBHAHOCTAMH (TalbK-XJIOPHUT-
JONMOMHUTOBLIE H Ap.), CIAHLEBHIC (TaJbKOBbIE CIAHIbI) U IOPOIIKOBEIE (“MyY-
HHCTBIE”) pasHOCTH. (OCHOBHBIE CBOHCTBA MHHEDPANOB TAJIBKOBOIO CHIPHS
npuBcAeHs! B Tabiuue 3.24,

Tabnnua 3.24
OCHOBHBIEC CBOMCTBAa MHHEPAJIOB TAJIBKOBOIO ChIpbs [9,39]

Musepan. BuewHnn Heer Baeck Xpynkocts | Pacteopn- {InaBKOCTHL
Hpyimecs obnuk MOCTB
PasHOBHAHOCTH
Tanek Ta6nurua- bemsii, ltepnamyt | Jierxo B soae He Tyro-
MgiSiyOx)}OH)s | Tie, Gecurer- POBKIH, I'HETCH, HO | PACTROPS- UaBKUH.
Fe, AL, Mn, Ni, Ca, ! ueuryiiua- HBIH, HUPHBIH. we eTCA,
Co, Cr, Ti, K, Na Thi€ H KapusiHe- IACTRYEH. | pasnaracres
KansuuToransi, MACCHBHBIE BBIH OT R ropaMer
AKBATAITBK, {creatuT) CBETIIO- A0 H,SO..
OHMENRNT. arperaTel TEMHO-
3ENEHOro |
Hupodruiut JIncrosa- bemsrii, Crexiau- | Merxo B Bozge He Tyro-
AbL(Sis00)(OH), THIN, WEJITHIH, HELH, IHCTCA, HO | pacTBOpS- TNaBkHi.
Mg, Fe, Ca, Na, K, | naactus- GnenHo- TYCKIBIH. | He eTcA,
Ma YATBiH, rony6oit, 9/1aCTHYeH. | padmaraeTcs
AYaieHAPHT 3EPHMUC-THIH, | CEPOBATHIN, B ropayer
i KOpHUlIe- H,S0,.
BATLI,
46104980~
3CNEHBLHA.
Lonomet Kpucran- CepoBato- | Crekasu- | Xpymaa B HCl na i He
Ca, Mg(COs), JIMYyecKue, Oemmit, HBIHA, . XONORE | IUIABUTCA.
Fe, Mn, Zn, Co 3EPANCTHIE XKEJITORA- nepiamyT- pataraercs
AeMYYKHBIR LUNAT | NOYKO~ THIHA, POBBIA.
BUAHLIE, Byposa-
AUEHCTLIE THIH,
: arperaTer, 3CEeHOBA-
i KpucTan-ns | THIA,
pomMBo3a- UEPHBIHA.
_ pHueckne
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TanskoBsle MOPOABI ASHAT MO CTPYKTYpPe: rpydoyecilyHyarsie, IIOTHBIE
(cTeatuT) M BOJOKHUCTHIE (acOecTHH); IO Onecky: ¢ OnccxkoM MM Ge3 Hero,
T10 JKHPHOCTH (CKOIB3KOCTH): € CHIBHO- HITH CJ1ab0BBIPAKEHHOM XXHPHOCTHIO;
110 XHMHYECKOMY cocTaBy: xkeneaucteie (Fe,0,>2,75%) u Manoxenesucrsle.

O6aacTH npAMeHeHHA H Tpe6oBaHAA NPOMBIHLIEHHOCTH K ChIPLIO.
B npakTHKe HCIO/IA3YETCSH CIOCOGHOCTS TaNnbKa H MHPO(PHIINTAE XOPOLIO H3-
MENBYATHCH B TOHKHH ITOPOLIOK (33 HCKIIOYEHHEM KPYITHOTHCTOBRIX TANbKO-
BBEIX PY[), MX BBICOKAs OENN3HA B CBIPOM KM ODCKEHHOM BHJC; XHMHYECKaA
MHEPTHOCTE; COPOLMOHHAs CIOCOOHOCTE; XXHPHOCTE, CKONTB3KOCTh, PHAHIIA-
eMoCTb. Bce 270, Hapaay ¢ 0COBEHHOCTAMM XHMHUYECKOTO COCTaBa, o0yc-
NABJIMBAET UIKPOKOE HCTIONB3OBAHHME TAJIBKOBOIO H NUPOQHITHTOBOIO CHIPhA
B Pa3NIHYHBIX O0NACTAX NPOMBIILICHOCTH (Tabnhna 3.25) # B MeHbIIeH Mepe
B KAYECTBE MOMAECAOYHOTO H CTPORTENLHOTO KaMIis.

Tabnuua 3.25
ObnacTH npHMeHEeHHS TAMLKOBOH Ipoxykiny [39]

Ipoayxuus Mapxa chipba QOcnosnag 06nacTs npuMeHeHUs
Taabx TK-1 KabembHas IpOMBIHINEHHAOCTD
Tansk monoteit | TPITH, TPIIB [TpOH3BOACTEO PEIHHOTEXHHYECKHX HANEAHH R
TLIaCTMACC,
TMK-27, TMK-28 KepaMH4eckas mpoMbILICRHOCTD.
A-2,A-1 TIHiueBas, PEIHHOTCXHUYECKAS POMBILUNCHHOCTD.
TY-159 PasneIncKTPOHHAN IPOMBINIICHEOCTS.
JIaKoKpacoyHas ApOMbLILLIEHHOCTD
| TYA20L B
Tanabkomarsesny | TMH Hanosuurens.
MONIOTHIH
Muxporansk MT-TUIM, MT-KLLIC | Jlakokpacoanad 1 ¥apaH1aliHag IIPOMBIULIEHHOCTE.
Tansk kyckosott | T-82, T-87, T-90, T3- | DncKTPORAKYYMHAL, 39EKTPOHHAA
90. MPOMBILLEHHOCTE, [TpoH3BOACTRO MOTOTOrO
= TaNbKa,
OranbkoBaHHas OP-10 CTpoHTENnbHasl, XHMHYECKAR TIPOMLIIIIEHHOCTD.
pyaa. L R B

TanekoBOE U MMPOTANTBKOROE CHIPHE UCTIONB3YIO0T B OCHOBHOM B MOIOTOM
BuIe. bosbiyro poib OHO UIpaeT Kak HAIIOMHKUTETh ITPH NOIYYEHNH pa3Tny-
HO¥ [TPOMBILLICHHOH NPOYKITHH.

3BaYHTENBEHOC KONMYECTRBO TAThKE U MUPOPHILTHTA NOTPEONACTCH B Ke-
paMuueckol orpaciu. [lo comepkanuio Tanbka B MIMXTE Pa3NuyaloT [Ba
BHa Ta/IhKOBOH KEpaMHKH: IHCTaTHTOBYIO (He meHee 40%) u xopauepuro-
BYH0 (He Gonee 40%). [lepBblii BUA HCNONL3YIOT A7 IPOH3BOICTBA aBTO - K
aBHACBEUCH, paAMONETAICH, PDA3TMYHBIX H3ICIHH SIIEKTPOKSCPAMHKH, TTONY-~
YCHUS ORITOBOM TTOCYHEI, B TOM YHCIHE BEICOKOXYAOMKCCTBEHHOM, JIAMIIOBHIX
MaTPOHOB U APYTUX H3eIui. BTOpoil — prMeHsFoT U1 ¥3rOTOBNICHUA O0IIH-
UOBOYHBIX TIMTOK, CAHHTAPHOH KEPaMHKH, KepaMHUeCKHX TpyO, maboparop-
HOTO 000PYIOBAHUSA K APYTHX HIACTHM.
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TpeboBauus IMEKTPOKEPAMHKY YAOBICTBOPAIOT TANBKHTBI MAJIOKENEIH -
crele. B CILIA y3roTainBaioT 31€KTPOU3ONATOPH! #3 IIHXTEI, cocro;m[en
Ha 96% u3 nupodminTa ¥ 4% CBA3YIOUICH T,

ByMaxknas oTpacnb ABIACTCS €MKHM OTpEOHTENEM MOJOTOrO TATLKA H
IAPODHINKTA B KAYECTBE HAIOTHUTENEH OYMATH (RMECTO KAONIMUWTA) U 1U1g
€e MEeJIOBaHHS.

KabennHas oTpacib HCNONb3YeT TAIBK B CBA3H C €0 BLICOKUMH IHAJTEK-
TPHUECKHMM CBONCTBAMH H XHMHIECKOH HHEPTHOCTEIO.

Tanbk # MUPOGUILAKT IPUMEHSIOT NPH NIPOH3BOACTBE ILVIACTMACC B PE3U-
Hbl. Pa3HoBUIHOCTH ¢ BBICOKO# GENH3HOW UCTIONB3YIO IS H3TOTOBICHUS
MACJRHBIX KPACOK, IPHMEHAEMBIX V1A IOABOAHBIX KOHCTPYKUMH, B TOM YHC-
JIC MOPCKHX CYNOB, [JI1 HAPYKHOI'O MOKPLITUA 3AaHUH.

Tanpk ACIONB3YIOT A1 IPOH3BOIACTBA QOPCTEPHTOBLIX OTHEYTIOPOB, TTH-
POGHLIHT — /U717 MOy YCHHA OTHEYTIOPHOIO KHPIIHYa, OTHEYNIOPHOTO CTCIIIO-
npHmnaca, Ha Gy TepoBKy METanypIrHHeCKHX Ne9cH, NOJIOHOB, KOBLIEH, CTa-
JIEPa3NMBHBIX CTAKaHOB.

Tanek HaxXOAAT IIHPOKOE HCNONH30BAHKE B IPOH3BOACTBE MATKOH KPOBIH
(Tons, pybGepoua U p.), HCCTHIH;IHBIX NPENapaToB, MCANUHHCKHX Ipenapa-
TOB, 3MANEBBIX IOKPHITHH, MUICPATBHBIX YIOOPCHHUI, B HUTAHOM H DKYTO-
BOM IIPOU3BOACTBAX, napq)fomepnn.

TanbK HCIOABL3YIOT B NHIECBOM POMBIIUICHEOCTH JUISK TPHCHITIKH KOHGET,
TIONMPOBKH PHCA M APYTHX LEICH.

B Anoxun MupobwutHT NPHMCHAIOT B TPOM3BOACTBE CTEKIOBONOKHA.

LlensHonuicHABIE H3AEANUA N3 TaNbKOROTO KAMHS MCTIONL3YIOT B CTPOH-
TENBCTBE, B [POM3BO/ICTBE ICKOPATHBHEIX TIOACIOK, MICKTPOU3ONALMOHHEIX
JIOCOK, T KKK IeYeil H KAMHHOB, NIPU COOPYXKeHNH OaHb U cayH. :

Crpyxrypa notpebnenus tanska B CIIA,%: xepamuka — 33, kpacku —
18, Gymara — 14, kpoBig ~ 9, TIacTMacChl — 7.6, KOCMETHKA — 4, OCTANLHOE
— Ha IIPOM3B0/ICTBO HHCCKTHILIMOB, OTHEYNIOPOB, PC3UHEL U AP. DUpOdOMIinUT
MCIONB3YIOT IaBHbIM 00Pa3oM fpu NPOH3BOACTEE KEPAMUKH, OTHEYTOPHBIX
MAaTEpHaNoB, IUIACTMACCH] M PC3HHBL

XapaxkTepHCTHKA MeCTOPOXKICHHI U IposiBAeHUH. Bupaxanckoe me-
cmopodicoenue maiska pacrnonoxcno 8 O6ayucuckom paiione EAO, B 6
KM K BOCTOKY OT CT. bupakan JanpHeBocTousoH k.1 MecToporkacHue Has
XOAMTCs BONW3H MECTOPOXIeHHUA TonoMuTos Pososas Ckasa M benas Cka-
7a. Y IOKHOH 9acTH MECTOGPOXKICHMA IPGXOIHT KCAC3HOJOPOIKHASL MArHCT- -
pasib Mocksa-BnaanBocTok o 1mocceiinas gopora bupobumxas - Obmydse.
PaiioH 3KOHOMUYCCKY OCBOCHL.

B ctpoenny MecTopokaeHns NPHIMMAIOT YHYaCTHE BEPXHENPOTEpO30HC-
KME OTIIOKECHAA HTHHYHBCKON M MypasIaBckoil cBUT. OHU NPOpBaHEI [103JHE-
11A21€030HCKMMH TPAHNTOMIAMH ¥ OKPBITHE COBPEMEHHBIMH PEIXJTBIMH OTJ10-
wcuuamut. Tlopoab! MI'MHYMHCKOR M MYPaHIaBCKO CBHUT B UCHTPAILION! YacTH
MCCTOPOXKICHHA 00pa3yoT CHHIUTHHANBHYIO CKIAAKY MEPHIHOHANBHOTO Ha-
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rpassienus (puc +++ (bupakanckoc Tanpka)). Cxilagka ONpoKHHYTa HA3a/1 C
MOHOKJIMHANLHEIM [IafIeHHeM KPBLILEB HA BOCTOK ol yriioM 50-80°. MecTo-
POXKICHEE YCTOBHO pa3buto Ha 3 y4acTka: CesepHeil, IlenTpanbuslit
FOxHBIA. EcTeCTBEHHBIMH IPAHULIAMH YYaCTKOB SBIIOTCA NEPEPBIBEI MEX-~
Ay PYAHBIMH TENAMH MECTOPOXICHHS.

B cocTaBe MrMHYMHCKOH CBUTHI IIPLOONafaroT GHUITATOBYIHEIC CIIAHIbL
[IOYTH YEPHOTO UBETA C IPOCNOSMHU METANleCIaHHKOB. B MypaH1aBckoil CBH-
T€ PaCpOCTPaHEHB! MPAMOPH30BAHHEIE JOJNIOMHTSI C TEJIAMH H3BECTHAKOB M
JIMH30BUIHBIMHE 3aJI€)KaMi Marge3uToB. Vi3penka xkapTHpyoTes Hebonsnine
TUH3B PUUIHTOBHAHEIX cnaHieB. MeramopduaM nopoj o0ycloBIeH KakK pe-
rMOHANbHBIMH, TAK H KOHTAKTOBLIMH BO3ACHCTBHAMU rpaHnToB. [Topoap: nrun-~
YMHCKO#M CBHTBH! IPOTATHBATCA C I0I'a HA CEBEP YEPe3 BCE MECTOPOXKIACHHE
B €rO 3anajHo# YacTH.

JoMOMUTEI MypaHIaBCKOH CBHTHI COITIACHO 3a/€raloT Ha UTMHYHHCKHMX
OTAOXKEHUAX. JJOTOMUTEI COREPXAT HEOONBIINE JIOKANbHBIC TEJNa MarHe3n-
TOB U IOBCEMECTHO OTATBKOBAHbI, TPEMOJIHTH3UPOBAHBI, OKBAPLIOBAHBI 1 KaJIb-
UHTH3upoBankl. C TOIOMHTAMH CBA3AHKI AHH3000pasHele U B Oonbiuei Mepe
acToobpasHbtle TeNa H 3aICKU TAIBKO-KapOOHATHRIX NOPOX H HEGONBILNE
10 pasMepy Tena TanbKHTOB. K TanbkoKapOORATHBIM II0POXAaM OTHCCEHbI
JIONIOMUTHI C COfepkaHneM Taibka cebie 30%. OHM 3aHHMAKT NEeHTPaTb-
HYIO 4aCTh MCCTOPOXACHHS, NPOTATMBAACH C 1ora Ha cepep Ha 4,5 kM. B
IUT2HE TaJIbKO-KapOOHATHEIC OPOALI 06pa3yIoT OTAEIbHbIE THH3000pa3HbIC
TeJa MOLHOCTEEO OT 2,5 — 5 M 10 50 M 1 npocaexusalores ot 50— 100 M u
j10 500 - 650 M.

MecTtopoxaeHHE pa3BeJaHO KAHABAMH H CKBROXXHHAMW KOTOHKOBOTO OY-
penus. KaHaBp! MpOHICHE! BKPECT TPOCTHPAHKS TaJIbKOBO-KapOOHATHBIX 10~
pox uepe3 100mM, ckBaxHHBI IpoOypeHE! o npodunaM depes 200 M ¢ pac-
CTOSHHMEM MEXKIY CKBAXWHAMH B fpogmte o1 20 1o 60 M B 3aBHCHMOCTH OT
YCJIOBUH TIONYYCHHS HEPEKpPBITOTO pa3pesa Ha otMmerke 200 M. Tlposesxen-
HBEIMH pafoTaMy Ha MCCTOPOXKACHNM BHBIBICHO 8 PYNHEIX TET TAJBKO-Kap-
OOHATHBIX MOPOJ U OHO PYRHOE TENO TAIBKUTOB. I3 HMX 5 pyAHBIX TCX CO-
cpenoroucHsl Ha CCBEPHOM y4acTKe, OQHO — Ha LleHTpasHOM M ABa PYIHBIX
TeJla U TANBKUTHI — Ha moiaay IOxuoro yuacrka. BeliencHue pyassix res
NPOM3BOJNTCS Ha OCHOBAHHH OKOHTYPHBAHMA IO PE3VIHTATAM XMMHYECKHMX
aHanu30B8. O6IMUM U BCEX PYAHBIX TEJ ABIACICS UX BRITAHYTOCTH B MEPH-
IHOHa/IBHOM HAIIPABACHHH, KpyToe najienue (60-85°%) B Bocrounbix pymbax,
CXOACTBO MUHEPaNbHOTO cocTapa. Cpeanee cogepkanue Tanska no Cesep-
HOMY y4acTKy — 41,03%; Hentpansuomy — 39,12%; HOxHomy — 35,41%.
Pynueie Tena MMEOT I1acToo0pasHyo U JIHH3000pasHyo ¢dopmy. [inuna pya-
HEBIX Tesl 0T 116 M g0 1006 M, MomrocTs — OTF 2,5 go 50 m.

O6ue 3a1ack! TAIbKO-KApOOHATHBIX HOPOA OUeHMBAIOTCS B 13,3 MIH. T.
Ha rocynapctBennom Ganance Ha 01.01.1999 roga uucnatces 3anacel xare-
ropuu B+C, 3074 teic. 1., kareropuu C, 4296 tric. T (Tabnmma 3.27) Conep-
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WAHHKE TanbKa B TaJlbkUTax 48,02 - 82,22% B cpeaHeM HO PyJAHOMY Tely —
63,5%.

TIpn o6oratmeHun TaIbKO-KapOOHATHEIX MOPOJ| OTYICHbI CISAYIOUHE Pe-
3yJABTaThl; BHIXO/ TAIBKOBOIO kouileHTpara 23,17 —41,88%. Xumuueckuit
COCTAB KOHUECHTPATa (B %): NPOKaJECHHbIH HEPACTBOPUMBIN B CONAHOH KUC-
JIoTe oCcTaToK ~ 84,10 ~ 93,48; oxuck maruua — 30,38 —31,57; okuch Kxalbius
- 0,37 - 3,02; oxuce xenesza — 0,118 - 0,184, xene30 pacTBopuMoe B Cong-
HOH Kucniote B nepecyere Ha Fe O, — 0,064 - 0,14; mmunosema — 0,04 - 0,32;
I. 1. M.~ 4,41 — 8,78. Beixoa TabKOBOTO KOHIIEHTPATa H3 TANEKHTOB — 63,0%;
H3IBJCYCHUE HEPACTROPUMOTO OcTaTKa — 63,66%. XnMuuyeckuii cocTas Kou-
UCHTpPaTa: MPOKAIEHHB HEPACTBOPHMBIH OCTaTOK — 93,39%; OKHCH XKenesa
obmas ~ 0,326%; okuck MarHug —~ 31,40 5; okuce kaneius — 0,09%; ... -
4,86%; Gennzua — 86%.

Tabnnua 3.26
CBEIEHUS
Mo 3anacaM TaibKa, TUCAAMUXCA
na rocynapcrsennom fanarce na 1.01.1999 .

QpraHusarius, a) Tun yckomaeMoro, Copr, 3anacel,TIC. T Hobbrua
JiMied3us mapka, 6) cpeance IpOEKTHAS
Mecropou:neuue, co.z‘:epxcazms TI0JIE3HBIX ATBHC, | G Becro agl-rc;—mec-
MECTOMOIONENHE | KOMOOHEHTOB H BPE/IHBIX Kast 3a
I upumeced 1998 r.
Bupaxaucroe a) Tanskurel 3074 4296 | 7371 |-
Obny4euncwit TATLKOBO-KapGoHaTHbIE

paiton aopoasl

B 6 KM Kk BocToRy | 6) 70-80% (TanbKa)

ot c.Bupakan S0, -- 65%

AlLG; 091%
F6203 -0,32%
Ca0 - 0,42%
MgO - 29,4%
1.11.1.-4%.

TanskoBBIH KOHUCHTpPAT H3 TAJIBKO-KapOOHATHBIX IOPOJ COOTBETCTBYET
TpeboBaduam [OCTa u mo cBoMM GH3INKO-XHMHYECKUM CBOHCTBAM OTHO-
CUTCH K Mapke b, IPUToIHOM QU1 pe3HHOBOH K JIEKTPOKEpPaMHUYCCKO Ipo-
MBIIUIEHHOCTH; KOHICHTPAT H3 TAJbFKHTOB OTBeYaeT TpeOOBaHMAM MapKu
A copra | ¥ Mapka b 1 copTa, npUroOAHBIM IS HCOONB30BaHMS B OyMax-
HOH, 3IEKTPOKEPAMUYECKOR ¥ pe3HHOBOHN IpOMBILIeHHOCTH. KapOonaTHeii
MPOAYKT, MOMYyIeHHDIH B pe3yibTare 000raeHus, BBIXO KOTOPOTO COCTAB-
nser 1o 60,2%, umeeT XUMHYECKKH coCTaB (B %): HEPAacTBOPHUMBIH OCTa-~
vok — 7,2 — 8,0; xapGorart xansuus — 50,58 — 51,13; xapObonar marsus —
40,98 — 41,32; uelTpanu3syroniag cnocoOHOCTh B IepepacyeTe Ha H3BECTb-
nyuioHky — 64,4 —72.5. :
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C uenpo H3ydeHHs TRAPOTEOIOTHIeCKHX YCIIOBHHA HX BIMAHHSA Ha 0Opa-
0OTKY MECTOPOXKICHHS HA €ro Iomany npodypeHsl ABe THAPOreonoru-
YECKHUE CKBAXXHHBI U IIPOH3BEACHBI OTKAYKH U3 4-X pa3BeMOYHbBIX CKBAXXHH.
Tp 3TOM YCTAHOBIEHO, YTO TPEUIHHREBIE BOAB! B pafioHe MECTOPOXKACHHSL
HMEIOT MHPOKOE pacnpocrpancHue. [1o cBouM CBOHCTBaM BOIb! MOTYT HC-
[OJIB30BATECS AN XO3AHCTBEHHO-TUTHEBOTO BoRocHaOxeHus. [ToBepxHo-
CTHBIE BOAIB! KuTi04a MpamopHroro, pazgenaroniero FOxmupiit yaactok ot Lien-
TPajibHOTO, OTMHYAITCS OT MOA3EMHBIX BOJ MEHBILEH MHUHEpaJIM3aueH.
TopHO-reonoru4ecKue yC/IOBHA MECTOPOXACHHS NO3BONAIOT IIPOM3BOIUTE
oTpabOTKy IOJIE3HOTO MCKONAEMOT 0 KaphepHBIM CHOCOO0M, OTHAKO OCIIOXK-
HEHHBIC ['MPOTEOIOTHYECKHE YCIOBHA MOTYT NOTPEOOBATh MPHRYANTEIb-
HBIH BOJOOTIIHB.

TambKoBBI KOHLICHTPAT ¥ IIPHPOAHBI TaTbK HaXOAAT HIHPOKOE NPHMEHE-
HHE B pa3MHIHBIX OTPACIX NPOMBILLICHHOCTH. OCHOBHBIMH NOTPEOHTENA-
mu na Jlansuem BocToke sBigercs 6yMaxtas npoMeilieHocTh Caxannsa
¥ XabapoBCcKOro Kpas, CyNOCTPOHTE/IbHAS NPOMBILIICHHOCTS 1IpuMopss,
Xabaposckuil pyGEpOHIHBIK ¥ TaKOKPACOYHBIH 3aBOJB ¥ 3aBOA “‘AMYypKa-
6ens”. TTocTaBIIMKOM TaAbLKOBOI'Q KOHIiCHTpara Ha JlaneHuit BOCTOK, B OC-
HOBHOM, ssaseTcs Ypaia. Yxe B 1980 r. noTpe6HOCTE B TaJIbBKE COCTABHIA
okolo 85 ThiC. T. Jins yAOBIETBOPEHHS TAKO#H NOTPEOHOCTH B TAJILKOBOM KOH-
LICHTPATE [PH COAECPKAHUH TaNIBKa B pyAc 3 1% MOIIHOCTH IpEeAnpUsTHA A0~
xHa 651 150 1hIC. T. JIJ11 NOAAEPKAHHS YKA3aHHOTO CONEPMHAHMA TAIbKa B
CHIpHE JOCTATOYHA COBMECTHAs 00paboTka TanbK-COACPXKAIMX MOpPOX B
obbeme 146 ThHIC. T. 1 TANBKUTOB — 4 THIC. T. Pa3BeaHHbBIE 3a11ACHI ChIPBA
obecneyar paboTy npeanpuaTsa Gonec uem Ha 80 seT. PacueThl IPOCKTHO-
ro uHcTHTYTa XabapoBcknpoMipoekT (1964r) nogreepxaatoT peHTabens-
HOCTB IKCILIyaTallMd BHPaKaHCKOro MECTOPOXJICHUS TaJIbKa ¥ CBOIATCA K
chexyromeMy: peHTabeIbHOCTD NpeAnpHaTHs cocTaBUT 50.4%, CPOK OKyIa-
eMocty — 5,5 net. TTpn KoMIIexCHOH pa3paboTke, ¢ HCHONL30BAHHEM OTXO-
JIOB MPOH3BO/ICTBA, PEHTA0EIBHOCTE BO3pacTaeT A0 63,3%, CPOK OKyNaeMo-
ctH cokparurca 10 3,5 net. Cebecroumocts 1 TOHHBEI Tanbka — 13,29 pyb.,
cebecToNMOCTh AONMOMHUTOBOM MykH — 1,18 py6. KanuTanopsnoxeHus Ha cTpo-
HTEJILCTBO TOPHOAOOBIBAIOUIETO NPCANPHATHA B oboraTuTensHOH Gabpuku
— 1364 TrIC. pYO. (BUeHax 1964 r).

KAMEHBb ©®APO®OPOBBHIA

O6mme caefxenus. Ioa GapdoposviMy kaMEIMH OOBIMEO HOHHMAIOT I'MI-
pOTEpPManbHO H3MEHEHHBIE CEPHIIHTH3HPOBAHHbIC U KAOJIMHHTH3UPOBAHHEIE
KHCJIBIE, PEXe CPEJHHUE [0 COCTaBY MArMaTHYecKHe (B TOM YHCHE M IMPO-
KJTAaCTUYCCKHC) ITOPOABL: IPAHUTEI, PHOAHTHI, JalIUTH U uX TYEL. Papdopo-
BBIE KAMHY — 3TO NPHPOAHBIE KEPAMHYECKUE CMECH, IIPOMBIIIUICHHOCTD KO-
TOPBIX ONpeae/sieTcs COBOKYIMHOCTBI0 MHHEPAILHOIO COCTABA, TTOCKONBKY
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KaXJIpl BXOMAIWH B HX COCTAaB N0posoobpasyioniuii MUHEpal SBASETCA
LEHHBIM KEPAMHYECKHM CHIPbEM. TOHKO3EPHUCTOCTE 3THX MOPOA, HH3KUC
COJEPKAHMSA KPACAIINX OKCHIOB ¥ OaronpHATHBIA MUHEPAJIbHBIH COCTaB
HO3BONAIOT UCIIONB30BATh MX O€3 000TalleHus B KayecTBE OCHOBHOTO WUIIH
KOPPEKTHPYIOIIETO KOMTIOHEHTa B cocTaie hapdopoBeix Mace. JIobGaBka TOH-
ko3epHUcToro dapdopoBoro kaMHs B Gapdhopossie Macchl MO3BOJSICT OIPa-
HMYHTh PACXOA TPaJAHIHOHHOI0 MOHOMHHCPAIBHOIO KEPAMHYCCKOrO ChIPhA
— KAOJIHHA, JI0JICBOrO 1LIIATa U KBapLa MM BOOOINE OTKA3aThCs OT HX HC-
nonssosanus. Kpome toro, npumenenne ¢appopoBeIX KaMHEH INOBLHIAET
kauecTBO Gapdoporsix Hanennii [4].

[To MuHepanbHOMY cocTaRry GapdopoBeie KaMHHU pasdeNsOTCH Ha KBapll-
cozepxamue u 6e3xBapiieBble (pe/iko BeTpeyarounecs). B 3aBucumMocTy ot
npeobnagaHHsA ONPEAEICHHBIX MUHEPATBHBIX KOMIIOHCHTOB, CPEIH KBAPLCO-
Jepxawyx GapopoBsIX KaMHEH BELACIAIOT YETHIPE THNA: KAOTMHHHTOBBIH
(TMKKHTOBBIHN), TMPOQUIAUTOBBIH, NOJCBOLINIATOBLIA H CEPHIIHTOBLIH [4,48).
MusepansHbii coctas $apdopoBeix kamuei (%o):

KAOIHHUTOBOIO THITA: KAOJHHHT — 20-40, keapu — 5-62, cepunur — 5-15;

IHPoOHIIKTOBOrO THHA: mupoduaanT —40-90, kBapu — 10-15, cepuiur —
o 15, xaomunur — o 10;

CEPHIIMTOBOI'0 THHA: CEPULIHT — 25-41, kBapu — 57-69, kaoauuut — 1o 17.

MiiHepaJlOrH9ecKHe 4 XHMHYECKHE CBOMCTBA OCHOBHBIX IMOpOA0OGpasy-
101 MX MHHEPaTOB PapdopOoBBIX KaMHEH NpUBeaAeHs! B Tabnuue 3.27. B 3asn-
CHMOCTH OT KOJIMYECTBCHHOTO COOTHOIICHHS OCHOBHBIX MUHEPAJIOB B dap-
$OpOoBLIX KAMHSAX M3MCHSETCA COOTHOLICHHC KpEeMHE3CMa, ITIMIO3eMa H
IeNoUei. 3TH COOTHOIIEHWS ONMPEHENIOT KCPAMHYECKHE ToKa3aTeny dap-
¢opoBBIX KAMHEH W HAIIPABJICHUA UX BO3MOMKHOTO HCIIONb30BAHUA KaK 3aMe-
HHUTEJEeH KBApLEBOTO MECKa, KA0JIMHA HITH TOJICBBIX [IIATOB.

o cymmapuomy conepxanuto menodedt (K,0 + Na,O), koTopsie BXoadT
B COCTaB NOJICBBIX ILIIATOB M CIIIOA H ABKOTCSH 0053aTe/IbHBIMH KOMITOHEH-
TaMH KEePaMHYECKHX MAcC, BBIRENAIOT TPH PasHOBHIHOCTH GapdopoBsIx
KamHe: menounyio (6onee 3%), ymepenso wenounyto (0.6-3%) u decuie-
aouHyro (Menee 0.6%). /IpyrviM KpHTEpHEM OLCHKH HapHOpOBOro KamHs
cnyxuT Kanuespiil Moayapb (K,0/Na,0). C yuerom 3toro Moayins menoy-
HBIC ¥ YMEPEHHO-IICIOYHbBIC $aphopoBbic KAMHH PA3AENAIOTCS Ha BBICOKO-
kanmHeBsle (Oonee 3), Kanuii-HaTpoBsle (1-3) u HaTpossie (MeHee 1). HanGo-
JA€C HCHHBIMH SABJMIOTCSA BBICOKOKAJIHMEBBIE PAa3HOBHAHOCTH (hapdopoBbIx
KaMHEH, B TO BpeMs, Kak HaTPOBBIC Pa3HOBHIHOCTH B KEPAaMHYUCCKOH NpO-
MBINUICHHOCTH HE HCHOJIb3YIOTCA.

Ob6aacTH NpMMeHeHHA H TpPeGOBaHUA POMBIILIEHHOCTH K CHIPBIO.
DaphopoBble KAMHH IPUMEHSIOT B IIPOH3BOACTBC WHPOKOTO aCCOPTHMCHTA
KePaMMYECKHX M3ACNNI — OT BBICOKOXYAOKECTBEHHOTO ObiTOBOrO thappopa
H 31ekTpodapdopa Ao CAHHTAPHO-TEXHUUECKHX u3xenuit [4]. JJokasaHa Bo3-
MOXXHOCTH HCIIONB30BaHUA (aphopoBOro KaMHs I MPOU3BOIACTBA TEPMO-
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CTOWKOIO M 3/ICKTPOTEXHHYCCKOTO MAJIOIIETIOUHOTO CTEKNA, 2 B CMECH C A0-
noMuToM (30%) — 1715 NoNy4eRns BICOKOATIOMHUHHEBOTO LBCTHOIO CTEKIIA.
®apdHopoBbIC KAMHN CTYKAT 3aAMCHHTENSAMH TPATMLIMOHHbIX RUI0B Qapdo-
POBOTO CHIPBS (KaOIHia, KBAPIEBOTa ECKA, [IONEBOTO INNATA).
TaGmaua 3.27

OcHOBHBIE CBOJICTBa MUHEPAIOB (apPopOoBEIX TOPOL

Muwepan C::::op;t:e Breusui 1ser Brieck Craiinocrs | Pactsopu-
obaux MOCTh
¥OMTOHEHTOB
i Keapu, Si0, { Si0; - 100 Tonkosep- Bermeiit, CTeriann- Becoma He- | B kucaoTax
HHCTBIE CEphIH, HBiH COBEPIIEH- (xpome  HF)
arperarst GecuBeTnLIR Hast HE  pacTso-
pRercs
Kaogmmur | Al;O; — 39.5, | Teepnorekco | Benwtid, llepramytpo | CoBepuienn | B xunamedi
Si0. -~ 46.5, | vans-aume CBETIO- Bbil Ha ax 1o {001) | HClu H,S0, |
(anscrr) H,0-14.0 f1ac-TRHKH, | cephiit ILIOCKOCTH pac-
AK[SisO) CPOCTKH; (001), » TBOPSETCA ¢
(OH), JHKKMTR- Maccax - TPYAOM, Ha
* TIPH3MaTH- MaTOBRH xonone He
HECKHe pasnaraercs
KPHCTALIbY,
| arperdarst J
Mupopun- | ALO, - 283, | actun- Bensi, Crexnan- CoBepwieH- | B KHCROTAX
Si0; -- 66.7, | 4waTo-y- CBETI0- MBI, Haa o {001) | e pacrao-
I el {H,0-50 'uacrsie wis | cephii TepIaMyL- paeres
i AL[SLO) CKPbi- poBRLIit
) TOKPHCTAN-
i (OH); STMMEcKHE
\ .. larperam N I, | —i
MycKkoRnY '_A]zOJ --38.5, | Toxkoue- Becuper- Crexnasi- Becbma B Kucjloﬁ;'?
Si0; — 45.5, | nryiuateie HBIF B TOH- HSIA, COBEpUICHHA | He
(rmapomyck K:0-11.8 arperaTel KHX [L1ac- nepaamyr- # no (001), | pactBOpaeTcs
OBHT) H,0--43 {cepuunT) THHKAX, B POBMIE MeHee
arperarax COBCpLICHHA
CEPORATO- sno(l10)n
Geuik (010)
Oprokna, | AlO. - [8.4, | Tonkosepku | Csernio- Crexn sy~ Coseputen- | B kucaorax |
Si0; - 64.7, | c1eie POIOBbIH, HBIH Haq 1o (001) | ne
MUXPOKAHH | 0 - 169 A1PeraTsl, Gypoparo- ® (010) pacTBopsercs
K[AISi;05) HHOTa KEATHIN,
XOpPOWo Benbiit,
ofpajoBan- | cephtit
Hble Kphe-
TAW AL ]
Ansfut Al:Oy - 19.4, | Menkosep- Beleli, Crexman- t Cosepuien- | B “xncioTax
i Si0; - 66.7, | HucTHE CBETHO- HEIH wad wo (001) | ue
Na{AlSi;0¢) Na.O — 10.76 - N
i a,! 3 AIrperaTel | CEPBIH u (010} pacTBopsercs

B coctar dapdopoBeIX Macc BXOAAT TPHU OCHOBHBIX KOMIIOHEHTA:
KBapil — HCTOYHMK KpeMHe3eMa;
ITOJIEBOIH IMTAT HITH MYCKOBHT (CEPHLHT )} — HOCHTENH LUENOYEH, BBITIONHSAIO-
Lpx QYBKUEIO iasHel 1 criocodCTByIoIHe 00pazoBaHMIO CTEK/IOBUIHOI (ha3sr;
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KAONMHUT {(JIUKKMT, TANUTyasHT) WIK KX 3aMERUTENH (HanpuMep, TUpoQut-
JIMT) — OCHOBHBIE [IOCTaBIIMKH IHHO3eMa, HEOOXOIHMOro At 00pa3oBaHus
MYJUIHTA.

Hanuyue Mynnuta 06eCcriedHBacT BRICOKYIO MEXaHHUECKYIO IIPOYHOCTH,
TEPMEHECKYIO H XUMHYCCKYIO yCTOHUYKBOCTDL, GCHH3HY H DAX APYTHX iI€H-
HBIX CBOHCTB $ap$OpOBBIX H3AENHIA. ‘

Mexannueckas IpOYHOCTb NPUPOUHOTO hapHOpOBOro KaMHA B 3HAUUTEIIS-
HOM CTEHEHH 3aBUCUT OT 0COOCHHOCTEH TEXHOMOTHYECKHX CBOWCTB Clara-
KX HX OCHOBHBIX MHHEEpaJIoB (Tabnuna 3.28). [To MexaHHIeCKOH IPOYHOCTH
pa3TuyaoT TBEPAbIi (HHTEHCHBHO OKBAPHOBAHHBIN) M MATKHI (oboraiieH-
HEIA MHHHACTBIMU MHHCPaiaMH) THITEI PaphopoBOro KamHsi.

Tabnuna 3.28
Texnonornyeckuc cBocTBa OCHOBHBIX
MUHepanoB (apdopoBbix kamHueii [4]

YacasHas ) Temne-]
Husnckr !
Teep- | MnotnocTs, | MarHATHaA HYeCKan patypa
Muuepan P socnpunm- | © Jhomunecucnuns Tas-
JAOCTE T/CM3 IpOHAIE
YHBOCTS, nenus,
x 10%r | “MocT® °c
Kpapu 7.0 2.5-28 -0.46 4.4-6.0 | OkpawcHHBIC 1728 |
passocTu cnabo :
JIFOMHHCCUHPYIOT
Kaonunur 2.5 2.57-2.63 -05 4.49- | JlsomAHCCUHPYET B 1800-
7.65 ysTpaduoncrorom 1850 :

CBCTC roNyBeIM, ) I
3eNeHMM, Oe/IbIM
LUBCTOM; AUKKUT B
KATOAHBIX ydax —
CBETNO-CHHUM
IIBETOM

Tupogumnar | 1.0- | 2.62-2.97 Banska 0 4-14
1 20

OcHoBHBIE TPEOOBAHUS, KOTOPHIE POMBILLICHHOCTh MPCABABIACT K Ka-
49eCTBY PapPopoBOro KaMHsi, - MENKO3EPHHCTOCTh H OQHOPOAHOCTE CTpoe-
HH, BHIIEP)KAHHOCTH XHMHYECKOTO COCTABA, HU3KOE COAEPKaHUE XpoModo-
poe (Fe, O, FeO, TiO, u 1p.) u, Kak crecTBHE, OcbIi [BCT YepeITka, BHICOKOS
CoAepaHMe HlenoYcH W Bhlcokuil XamueBwit Monyns. Haubonee xectkue
TpeOoRaHUs NPENBABISIOTCA K GaphopoBsIM KAMHAM, HCIIONL3YEMEIM T
npou3BofacIBa aekTpodapdopa. Coneprkaliue HII0YCH B HUX JOMKHO OBITh
Honee 15% npu xanmeBoM Monyie He Hike 4, cogepxkanue Fe O3 + FeO ne
JomkHo npessiuath 0.4%, a xBapua cocrasiste He Oonee 60%.

B Poccnu dappopoBsiii kaMeHB HCIIONB3YIOT Kak ChIPbE JJIA TIPOU3BOA-
cTBa apgopa u rnasypeit, B CLIA xBapni-nupohuiiaToBeic pazHOCTH dap-
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$opoBBIX KAaMHEH IIPHMCHSIOT B TPOH3BO/ICTEC CAHHTAPHO-TEXHHYECKHX H3-
penuit, B Slnounn dapdopoBsic Kamuy THPOPHIIHTOBOTO COCTABA HCTIONS3Y-
10T B papdhopoBOM POHIBOACTRE, 2 KAMHH C IIPUMECEI0 BEICOKOTTTHHO3EMH-
CTHIX MUHepanoB (KOpyHAa, aHJaNny3HWTa, JHACNOpA) ABNAKTCS
BbICOKOKa4€CTBEHHEIM OTHEYTIOPHBIM CHIPEEM.

XapaKTepHCTHKA MECTOPOXICHHA W NpoaBiennit. MecTopoxaeHus
dpapdoposoro kaMHus kpaitHe peaxa. OxH u3BecTHHI B SAnonnu (Taicro-AMa-
xyca), Kurae, Kopen, Kanane, HpumopckoM kpae (Uycerckoe, Cepreesc-
koe) u B npeaenax EAO (Masasi Xunran n bombunckoe).

Hpossnenue pappoposozo kamua Mansii Xunzan pacnonoxeHo B
Mexaypeube JIncrsennnunas — Bepxuuih Kumkan-Pycckas, B cepepHON
OCCBOM 4acTH maccHBa Maneli XuHraH, Ha TeppHTopru Obiyd4eHckoro
paiiona EAQO. Ono acraneno onucaro B.B.Oruxumosckum u 10.C. beno-
MCCTHBIX B pabore [34].

OHO IMPHYPOUEHO K CEBEPHOH yacTH XHHrano-OMOHOMCKOr0 TEKTOHK-
yeckoro npornda Boctouno-Cuxors- ANHHCKOTO BYIKaHOT€HA. CIOKEHHO-
r0, B OCHOBHOM, BYJIKAHOTCHHLIMH IOPOJAMH KHCAOTO COCTaBa MEIOBOIO
Bo3pacTa. XXHiabHBIE IOPOAB! TIPEACTABICHB CAMHNUHBIMU AaHKaMy CeBe-
PO-BOCTOYHOTO H CEBEPO-3aMaHOro NPOCTHpaHus 6a3alIbTOB, TUIAPHTOB K
JICHKOKPATOBLIX IPAHHTOB. MenoBbie ByTKaHOreHHble 00pa3oBaHud IOApas-
JENAOTCA HA COJOHEYHYIO CBUTY HHXKHErO Mena M GOTy4aHCKYIo CBHTY
BepxHero Mcaa, CoJoHEeYHaA CBHTAa HMEET HanGoNbIICE paclpocTpaHeHue
U COCTOMT W3 JIMMTAPHTOB ¥ AALKTOB C TOKPOBaMH H JINH3aMH UX JTABOOpEK-
HUH, UrHUMOPHUTOB ¥ Ty OB.

JlupapuTe! ¥ JaUMTH — DOPOABI INOTHEIC, IouTH Genoro nscra. XuMH-
YECKUI COCTAB KOMIIOHEHTOB (B %): kpeMHeseM — 76,16 — 79.94 {cpeaunee —
78,9); oxMcasr THTaHa v xeneza — 0,41 — 2,73 (0,95); runosem — 10,72 —
12,06 (11,4); xamsumit — 0,13 — 0,48 (0,24); maramit — 0,01 — 1,18 (0,20); weno-
un — 0,20~ 7,96 (5,18) npu cootHomenux K,0:Na, O pasnem 4:1. TIpu 06ku-
re nipu Temuepatype 1250°C nopoasi CO}.‘ch)KaHHeM OKHCH TUTAHA U XeJle-
3a xo 1% ob6pasyror Yepenok 6enoro uBera co cnadbIM PO3OBBIM HIIH
CHPEHEeBAaThIM OTTEHKOM, a MOPO/IbI C COACPKAHHEM OKHCIIOB THTaHA ¥ JKE-
ne3a 6onee 1% aaroT 9epenok 6neaHo-CHPEHEBOTO, CEPOra, XKEITOrO H Po-
308010 UBETOB. [THpoKkIacTHUECKHC 00pa30BaHHs 32HMMAIOT NIOAYHHEHHOE
HOJIOKEeHHE. XHUMMHECKHH cocTaB nopoJ (B %): Si0, — 79,94 - 85,6; AL O
10,18 - 11,26; TiO, +Fe,0, — 0,64 - 4,06 (cpemnee — 1 19) CaO — 0083—
0. 17 MgO — 0 ll—O 14; i( 0O,+Na,0-3,67-8,03 (4,81) npu COOTHOLICHHH
KZO Na,O kax 10:1. l'Ipu obHTe | [OPOJbL [IONYYAETCA YepeiloK cepoBaTo-
6enom, KpeMoBaTo-0e5oro, CBETI0-PO30BON0, KOPUIHEBOTO M KPEMOBO-0OpaH-
KEBOrQ UBCTOB.

JInronorndeckui paspes 6onee BHICOKOH HACTH CBHTHI JOBOJIBHO CIOMK-
HEIH. B HEM nipoucxounT 4acToe nepecianBaHHe MOKPOBOB PasTUYHBIX THPO-
KIACTH4YECKHX 00pa3oBaHuit (MTHUMOPHUTBL, TY(hbI 0T AIEBPOITHTOBBIX 10 TICE-
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$uTOBBIX, TYHOOpeKInH) C MaTOMOIIHBIMH ITOTOKAMH JIMITAPHTOB M JTALUTOB.
[TnpoxsacTHYECKHE NOPOJABI XapaKTEPH3YIOTCH CPABHUTEIILHO BHICOKHM CO-
JCPKaHveM KpacsliMX BEIIECTR, OKMCIIOB THTaHa U skenesa ot 0,30 10 2,23%,

B cpeaneM — 1,5% u wenoueii K,0+Na,O or 2,34 no 9,20%, B cpennem —
5,75% P COOTHOIIEHHY K O: Nn O vax 3 1,

7O a2 (8859 +3 SARaliL LN G, AR

[1pu Temneparype obxura 1250°C MORyHaeTCs Ycpenok 6enoro ¢ cepo-
BATHIM, PO30BATHIM, KPEMOBHIM OTFCHKAMH, KPEMOBOIO, CEPOrO, KOpHYHe-
BOTO, PO30BOI0, KPACHOTO H OPAaHXKEBOTO 11BETOB C Pa3iIMMHBIMH OTTCHKAMH.
[Topoasl xapakTepH3YIOTCA MallbiM COAEpPKaHHEM KpacAwuX OKHCIOB
TiO,+Fe O, — or 0,5 no 1,23, B cpennem 0,81%; menoucit K, O+Na,O — or
2,7 no 7, 91 B cpenHeM 5, 12% npu cootHomenun K O:Na,O kak 3:1. Ilpu
obvire IONTYYAI0T Yeperok Oenoro uBeTa ¢ PO30BaThiM OTTEHKOM HIH PO30-
BAaTO-KOPHUHEBOrO IBETA.

U3 nopon 60ry4yaHCckoH cBUTH HaHOONBIIHIT HHTEPEC NPEACTABIAIOT 110~
POSBI BEPXHEN MOJCBUTHI - CHEPONIMTOBEIC JIMIIApUTEL. [Topoas! MuoTHbIE,
noyty Genoro nBera. XMMHYECKHH cocTas MunapuTos (8 %): SIO 77, 19
(cpemuee 79.8); TiO, +Fe,0, 0,42 - 2,8 (0,85); ALO, - 10,14 12,85 (11,4);
CaO-0,08 - 047(0 19); l\/ng 0,14-0,17(0, 15),I&O+Na O 2 71-9,52
(7,12) npu coorrowrernu K,0:Na, O kax 1,5:1. [Ipn temnepatype obxura
[250°C moponsl ¢ coaepkaHneM Kpac;uuux OKHC)IOB TUTAHA U XeJes3a A0
1% o0pa3y1ot, B OCHOBHOM, YepernoK 6es10ro 1BeTa co c1abbiM po30BaThIM,
KENTOBATHIM, CHPCHEBATHIM OTTEHKaMH, a IIOPOAbI ¢ COACPKAHHEM OKHC-
JIOB THTaHa Y Xxene3a bonee 1% JaroT HBCTHOH Yepenok.

ITposBiicHHE ONOKCKOBBIBAIOCH TOABKO C [IOBEPXHOCTH KOPOTKUMH (110 5
M) KaHagamu 1 mrypdamu no cers 100 x100 m. Tlpeacrapisionume uaTEpec
U1 TpoH3ROACTBA (paphopo-(hagHCOBBIX H3AENHH JIMUAPUTHL H JALTMTHE CO-
JIOHEYHOM CBHUTHI H C(PEPONMTOBLIC THITAPUTH BEPXHEOOry4aHCKOH ITOOCBH-
Thl, PACIIPOCTPAHEHBI Ha NI0WAgu opsaka 10 km’. pecypesr pappoposoro
CHIPBA HA 9TOW IUTOINAAH, NIOACHATAHHBIC 110 KaTeropur P\ Ha rry6uny 30 m,
cocraBisiioT 300 MnH. M.

YuuteIBas OnaronpusTHOE rHAPOTE0IOTHYECKUE YCIOBH, TeoTpadudec-
KO€ MONIOKEHHE U KaYeCTBO CHIPhA PEKOMEHIYETCS IPOBEACHHE T€0NI0ropas-
BCIOYHBIX p3.60'1‘ C NNOACHYETOM 3al1aCOB 110 NPOMBHUIICHHBIM KAaTCTOPHAM.

bBombunckoe nposenenue gapogoposozo kamua, spisasnacuyoe 8 1989
roay C.I1.Ky3smeHko 1 onvcannoe B 1994 rony B.A.Bypskom u H.IT.JIoma-
KOM, PacrioiokeHo B | kM BocTogHee ¢. bupodenba. Mecropoxaenne npen-
cTaBIsgeT coOOH OCTaHIOBY1O CONKY (I. bomM0a), KOTOpast BO3BBILLIACTCS Hal,
PaBHEHONM Ha 95 M H HMCET B IaHe H30METPHYHYIO GOPMY ¢ 1HaMeTpoM 1
kM y ocHopanus. C BocToka k I. bom6a npumsikact r. @emroubKuHa.

Ha npostB/ieHMH pa3BHTEI BIOPHYHBIC KBAPIUTHI (KAOJIHHOBAS (haums), Ko-
ropelie 00pa30BaHbl 110 CYOBYIKAHMYCCKHM PUOJIMTAM NMO3AHETO Mea. Bro-
PHYHBIC KBapUHTHI CI0XKEHBI KBaplueM (1o 70%), xkaomuanTOM (25-35%) C
HCOONLUION APUMECHIO MNPUTA, NTUPPOTHHA, KACCUTEPHTA, snuA0Ta. B mopo-
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ax JIOCTOSTHHO OpUCYTCTBYCT KaonuH (10-12%, no 20-25%). Ormeuaercs
(10 1-5%, rmaBlpIM 06pa3oM B 30HAX Pa3liOMOB) NPUMECH FEMATHTA, MHMO-
HUTA, OKKCNIOB Mapradua. IIpy 3aMelnuBaHyy ¢ BOJOH KaouH obpasyeT mia-
cTHYHYI0 Maccy. iHOTIa B Hell HabmonatoTCs Menbyarilae arperarsl 1 1ia-
CTHHKHY CITHOAbI, & TAOKE MENKHe 3€PHa KBapla.

Conepxanue kpemHeséMa xosebnerca ot 72.5 no 81.8%, B cpennem
73.2%. Conepxanve ALQO, xonebnercs or 11.7 go 19.5%. B 30Hax karak-
nasa CoacpKaHHe TIHHO3Ma Bo3pacrtaet 10 37.8%, FeO konebierca or
0.08% mo 7.11% (B cpenrem 0.5%). MakcuManbHOE cofepXaHHe Xeje3a
OTMEUAETCA B 30HaX APOONEHHA H FHIEPTEHE3a.

XUMUYECKHl COCTaR PHOAKUTOB I.PeNIOHEKHHON Onu3ox kK HoMOuHCKIM.
Takum 06pa3oM LICHTPaTbHAs HacTh T.DEMOHBKUHO# aHaTOrHYHa dhapdopo-
BEIM KaMHsAM . BoMGa. B npejgenax nposBICHHA BEIABICHBI KOJIBLCBHIC,
MEPHAHOHATBHBIC H cyOUIMpOTHEIE pasnoMbl. HanoxeHHoe oxene3sHEHNne
cBazano ¢ cyOmmpoTHeIMH pasnoMamu. [ipu qo6erge dapdopoBoro xamus
JOHKH OKeNEe3HCHUA TO/UIEXaT BHOpaKoBKe.

JleransHO M3yyeH U onmpoboBaH Y4aCTOK MIOIHABIO 4.2 ra, rae WHPOKO
Pa3BUTH! BTOPHYHEIC KBAPUKTBL U OCRETIEHHEIE PHONIUTEHI.

Texnonoruueckne ucnpiTanua GapHopoBOro KaMHs MPOBEAEHH! B 1a00-
patopun Bnagueoctokckoro dgapdoposoro 3asoua. [Ipu obkure apobaéHeix
KBApIMTOB M3 TEXHOMOrHYECKHX Po6 npH Temreparype 1350-1380° nomyya-
£TCSl HEOTUTABMBINANACA POCCHINE OEnoro uBeTa ¢ HEOOMBIIMM KOIHYECTBOM
4yéPHBIX BBITITABOK H YJACTKaMHM OXeJIe3HEHNs KOPHYHEBOTO I1BeTa. M3Mens-
4yEéHHEIE W IPOCEAHHEIE Y¢pe3 CHTO 02 KBaPLMTHI [IPU TOM XKe OOXxure namu
celllyuylo Denyio Maccy ¢ eIHHHYHON MylikoH. Bpems nomona 9 gacos.

W3 npencrapneHHbIX Ha 3aB0A 11po0, IpeABapUTENLHO TaM 000XEHHBIX,
OBUTH coCTaBlIeHBl pelenTst (HapPopoBsiX MACC, B KOTOPBIX, IIOMUMO KBap-
UNTOB, HCTIONBK30BAIMCH NErMaTHTHL ¢ Kosbekoro nonyoctposa (22%), kao-
JHHEL ¢ YKpauHb U AMmypcko# obimacty (14%), omeynopume YKpaHHCKHE
CBETIIOKTYLHECS TTHHEI (26%).

Mexanudeckas HPOYHOCTh 00Pa3LoB U3 ONBITHBIX MACC MOCE CYMIKH K
nepBoro odxura mp Temmneparype 800° ykassiBaeT Ha TO, YTO MAcChl TeX-
HOJOTUYHBI IIPH IPOMBILIIEHHOM IPOU3BOACTBE. MexaRnyueckas NPoOYHOCTh
Bcex 00pa3loB nocie Broporo ofxura npx remuaeparype 1380° ynosnerso-
pseT TpeOGOBaHMAM, IPEXBABIAEMBIM K TBEPOOMY daptopy.

Hu3koe BOTONOMIOIEHHE M BbICOKAaA MEXaHHUCCKAsA POTHOCTE YKa3bl-
BAIOT HA TO, YTO MACCHI XOPOIIO CIEKIIHCL K UMEIOT 3PEbli IPOYHEIN Yepe-
110K. Bricokoe cofepKaume OrHEYIIOPHOH ITHIHBL, COAePKaHHE KPACSIIMX OKHC-
JIOB B KOTOPOH nipeBbIIIacT 2.5%, HECKONLKO CHHKAET OCIIM3HY U3 OIBITHBIX
Mmacc. Tem He Meree, OenusHa octaéres cornacuo [OCTam B gonycTruMeIx
npeaenax. Kepamudeckue coiictsa $haphopoBeix Mace creqyionme: BIax-
HOCTB - 19.6-19.8%; octarok Ha cute 0055 — 1.44-1.55; ycanxa nocnc ooxu-
ra npu temneparype 1380°C — 7.37-7.57%; MexaHu4ecKast IPOIHOCTD HOC-
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ae TaKoro xc obxura — 0.9-0.13%; 6ennsHa rnazypoBaHHbIX 06pa3zios -
61.5-64.6%.

ITo 3akmoyenuto 113J1 BTOpUuHBIe KBAPIHUTH U3 MecTOpoXKacHus bomba
IPUTOAHBL A8 IIPOK3BOACTBA XO3sHcTREHHOro (Papdopa. Llenecoobpazno
BBOAMTH B cocTan hapdoposbix Mace 50 30% BTOPHYHBIX KBApUUTOR (WC-
IBITAHHON Pa3HOBUAHOCTH) NpoABneHHs. OHM COACPKAT HEOONIBIOE KoMK~
YECTBO KPACHILMX OKHCIIOB, MAcCH ¢ MX COACPMAHMEM TEXHOIIOTHYHBI, a
H30eNnus U3 3TOH Macchl ynoBiaeTBopsioT tpebosanucm 'OCT 28390-89
“Uzpenns pappoporsie. TeXHHYECKHE YCIIOBHA”.

To xe naboparopucii Bnagusoctokckoro gapdoposoro 3aBoaa mpou3s-
BEfICHbI HCTIBITaHUs (apdopoBoro kamus r. bomba B TEX1IOMOTHYECKHMX Mac-
Cax ¢ CBETIOXTYIIMMHCA IMHHAMH MeCTOPOXAeHH: JIopoxkHOro (ApXxaprHc-
KHi paon AMYpcKo# oGnacTti).

BoE10 HONYUeHO 3aKII0MEHAE, MTO RTOPHHHBIC KBAPIMTHI C TIIMHAMM MEC-
TOPOMIEHHA JOPOXKHOTO TaXKE NPUTOIHBI 1B X03AHcTBeHHOro dapdopa,
TEXROJOTUYHB], 4 M3HEIMA U3 HHUX YIOBICTBOPSIOT Tpcﬁonaﬂnsm 'OCTa
28390-89 “Hanenns papdopossie. TexHHIECKHE YCIOBHA.

OCHOBHBIC TAPAMETPHI CHIPbs OMU3KH K CBOHCTBAM npomaoncmenﬂmx
Macc 3aBoga. Hekoropsle n3nenus mo 6enusHe Opia 6nusky k I copry.

3anack! papoposoro kamus npossaeHHs bomba no kareropun C, pas-
el 552 1eic. T. IIporsosneie pecypeet oo xareropuu P, ~ 14160 Teic. T. Pe-
cypcht T. Pemroubkuya no kareropun P, — 5750 1hic, 't. Obumme 3anack n
pecypen coctasmaoT 20462 ThiC. T.

Mpossnenue r. Bomba MMEET NOBHIIUCHHYIO 3HAUMMOCTE M MOXCT OBITH
PEKOMEHIOBAHO K pa3Beaxe M JanbHelinei sxcmryaranvu. Ha 6ase gapdo-
POBbLIX KaMHCH BOMOHHCKOTO IIPOABNEHHA BO3MOXKHO CTPOHTENBCTBO (hap-
tdopororo 3aona B r. Bupobumxane.

HEOJATHI

OO6wmne cBegenns. Leonursl SBNSIOTCA BOMHBIMH aNIOMOCHIHKATAMHU
INETOYHBIX H IIeI0YHO3EMENBABIX METANIOB, 00IAAI0IHX OTKPHITON Kap-
KaCHO-TIONOCTHOH CTPYKTYpOH. KpHCTaluTHiecKuii TpeXMEPHLIH KapKac 1eo-
JIUTOB TIOCTPOEH ATIOMOKPEMHEKHCIIOPOAHBIMA TeTpasapamu [ (Si, A O,] u
TIPOHH3aH 110paMH H KaHaJIaMU (NONIOCTAMK), OPUEHTUPOBAHHBIMH B pas3iiny-
HBIX HanpasiIeHMsX. Takue NonocTy ceA3albl MeXay coboil 1 ¢ MOBEpXHOC-
THIO KPHCTAINA Y3KHMH OTBEPCTHAMM, KOTOPBIC HA3bIBAIOTCA BXOAHBIMY OK-
HaMH; MX OHaMETP B Pa3HBIX HeouuTax Bapbupyer or 0.26 xo 0.8 M.
CyMMapHBIit 00bEM 10D M KaHATIOB MOXeT Jocturats 50% oT obbeMa KpH-
ctanna [32].

B rpynne neonnros u3sectHo Hosee S0 Murcpanon. OHAKO TONBKO He-
KOTOPBIC U3 HUX 00pasyIoT KPYIHLIC IPOMBILIICHHbIC KOHIEHTPALMH U Xa-
PAKTEPH3YIOTCA IONE3HLIMU CBOMCTRAMH (aICOPOUHOHHBIMH, KaTATHTHYEC-
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KMMH, TCPMOCTOMKOCTBIO, KUCJIOCTORKOCTHIO H Ap.). K teonnTam, UMerolumM
HanOOIBILYIO IPAKTHYCCKY IO LIEHHOCTD, OTHOCATCS KIMHOIITHAOAMT, MOPAC-
HMT, 3pHOHHT ¥ a0a3HT. MeHEe M3BECTHRI TCHNAHANT, GULTHIICHT, aHAMb-

UM H (bCPBCpHT. K HCONHUTAM C HEACHBIM NPOMBIIJICHHbIM 3HAYECHUCM OT-
wocgTed ToMouTuT U HaTnoreT OCcHNsHLIe CReferus 00 INOMEIINEHHEIX

HOCSTCS TOMONTHT ¥ HaTPONHT.OCHOBHLIS CBEACHY
MHUHEPaNax IeoNIUTOB NPHBeIcHa B Tabnuue 3.29.
: Tabnuia 3.29
XapakTepHCTHKA HCOIHTOB, UMCIOIHX
[IpOMBILLICHHOE 3Ha4enHe [9,32]

Mawuepan Xumuaeckas Gopmyna Huamerp O6Bem |
BXOHIRBIX nop, %
OKOH, HM
Kinnonraaonat | Nag [(Al0;)6(Si0;)30]- 24 H,O 0.27-0.62 34
‘MopaeunT Nag [(AI0)5(Si02)a0] 24 H,0 , 10.29-0.70 28
JIOMOKTHT Ca,; [(Aloz)g(SiOZ)m]'lﬁ Hzo ) B 0.46-0.63 44
3pHOHHT Mg, Ca, Na, m).g's[(AlOz)q(SiOg)z-;]'27 H20 0.36-0.52 35
HlaGasut Ca; [(Al012)4(S5i07)5]-13 H,0O 0.37-0.42 47

BHyTpUKpHCTANNHYECK#HE IOPB M KAMHULIPHI BBIIIONHEHBI TaK Ha3biBac-
MOW LEONUTHOH BOAOH, KOTOpasA ACTKO BLIAC/IACTCA N3 KPHCTAJLIOR IIPH MX
MeUICHIOM HarpeBaHMK B HHTepBane TeMmneparyp 150-400°C. Jernaparu-
POBAHHBEIE LEOHTH 001aJAI0T BHICOKOH COPOLIMOHHOH CIIOCOOHOCTLIO H MO-
TIEKYINAPHO-CUTOBBHIM 3QPEKTOM, T.€. OHH MOTYT TOIIONIATE H MPOMYCKaTh
yepe3 cebg BOTHBIE pAaCTBOPD], MAphl BOAKI, Pa3HYHbIC rashl ¥ IKUAKOCTH, Y
KOTOPBIX Pa3MEphl ATOMOB, MOJIEKYJI HIIH HOHOB MEHLIIC AHAMCTPOB BXOJ-
HbIX OKOH. ‘

Ho ycroitunBocTH K pACTBOPHMOCTH B OJHOHOPMAJIbHOM CONAHOM KHCIIO-
T€ BBLIEIMIOT CNEeXYIOUHe FPYNIbI HEOMHTOB [32]:

BBICOKOYCTOHUUBEIE — MOPAEHUT M (PEPLEPUT (B PACTBOP HE NEPEXONST
KAHANLHBIC KATHOHE]I 1 HOHBI AJIIOMHHEHA ¥ KpCMHHﬂ);

YCTOHYHBBIC — KJIMHOTITHIIONNT, TCHIAHANT, NECMHIIL (B PACTBOP TICPEXO-
JST HOHBI aTIOMHHHA, KATUOHBI H HE3HAYHUTEIBHOE KOJINUECTBO erMHl/Iﬂ);

MAanoycTOYUBbIE — QHILTUNCHT, IPHOHHT, 11aba3HT (KaHAIBHLIC KATHOHDI
Y HOHBI ATIFOMHHHA NTOJHOCTREIO IEPEXONAT B pacTBOp); »

HCYCTOHYHBBIC — HATPOIUT (PacTBOPHIOTCS O3 OCTaTKa).

Hekoropkie ¢n3uueckre CBOMCTBA HEONUTOB IPHBCICHB B Tabnuue 3.30.

B cBasu ¢ YROBJIETBOPHTEIEHBIMH a,ucopGuHOHHBlMH CBOHCTBAMH M UIU-
POKHM PacMpOCTPAHCHUEM KAMHOITH/IONHT SBAACTCA ITIABHBIM [IPOMBILUACH-
HBIM LIEONUTOM. MOPAEHHT O CBOMM (HM3HYECKHM M TEXHOJIOTHYECKHUM CBOii-
CTBaM OJIM30K K KIIMHOIITHIIONHATY, HO 10 PaCNpOCTPAHEHHOCTH EMY YCTYHAeT.
Hawryummmy agcopOLMOHHEIME CBOMCTBAaME 00n1aaaet mabasut, HO ero
NIPOMBILUIEHHEIE MECTOPOXKICHUA BCTPEYIAIOTCA KpaitHe peako. QUIITMIICHT,
JIOMOHTHUT M aHaJIbLHUM 06na)1aior HH3KHMH TCpMOYCTOf’I‘IHBOCTB}O H KHCJO-
TOCTOMKOCTBIO, UTO OTPAHMUYHBAET OONACTH HX MCHOIB30BAHH.
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Tabmuua 3.30

®u3nyCcCKUEe CBOMCTBA MPOMbILIICHHBIX HEONUTOB [32]

o Munepan TeepaocTs no [notrocTs, Tepmoyctoit- KHCHOTOCTORKOCTS |
B wkane Mooca rfem’ 4HBOCTB, C
Kengenningant 3.5 2186 450-800 Yeronuns
! Mopachwt 34 212 700-850 - Verohiaxs
1l1aGasnt 4-5 2.01-2.20 500-700 Manoyctoiuus
1 DunKmCUT 44.5 2.12-2.20 250-300 Heycroiiuus
| JIOMOHTHT 4 227 250-300 Mastoycroinyus
L Ananbuum 555 224-2.29 500-700 Heycrofiuus

MecTopoxAcHHs LICONHTOB H3BECTHHE B PoccHu, Ha Ykpaune, Ky6e 8 CILIA,
Snonun, Mekcuke, YOrocnaeuu, Pympinnu, Fepmanum, bonrapun. Muposas
JA00KI42 IEONIMTOB COCTABIIAET COTHH THICSY TOHH. BeayliuMu cTpaHaMH 110
Ao6erue tieonutos sBastorcd CLIA w Sinonns. CtoumocTs 1 TOHHBI LEOH-
TOB B Snouuu cocrabnger 50-200 ponnapos CLIA.

- O6snacTh npUMEHEeHHSI H TPe6oBaHHA NMPOMBILLIEHHOCTH K CHIPBIO,
' Hopnm“asl MUKPOCTPYKTYPa ¥ ApyTHE 0cOOCHHOCTH CTPOCHHS LIEOIHTOB 00y C-
JABAUBAIOT UX YHUKATLHEIE aACOPOIMOHHBIE, KATHOHOOOMEHHBIE U KaTAIIM-
THYECKHE, Oarofaps KOTOPBIM KX MPHMEHSIOT B IIPOMBIILICHHOCTH H CEITb-
CKOM X03AHCTBE. O0e3BOKCHHBIC LICONUTHI CIIOCOOHBI COPTHPOBATh MONCKYIThI
Pa3MTUIHBIX BELIECTB (MONEKYILIPHO-CHTOBOH 2dihexT); B BOXHOH cpefie OHH
JIETKO OOMECHMBAKOT CBOM KaTHOHB! HA HAXOMAIUMECS B PACTBOPE (MOHHO-CHU-
TOBOH 3P deKT).

[Ipupoaybpie LEOAUTH! IPHMEHAIOTCA B Pa3IMYHBIX OTPACHIX HAPOAHOTO
XO35HCTBa: B IPOMBILUIEHHOCTH, CENTBLCKOM XO3SHCTBC, IIPH OXPAHC OKPYIKa-
roulel cpesibl, B ObITY, B MEAHLHHC H APYTHX OTPAcAX {16,37,38). Bcpasu ¢
PA3THIHBIMH PH3HKO-XUMHUESCKUMH CBOHCTBAMH IPHPOIHBIX LICOINTOB HC-
110/1b30BaHHE WX OTACTBHBIX MPOMBILUIEHHBIX MHHEPATHHBIX BHIOB 3HAYH-
TENLHO pazauyacTes Mexay coboil. Hanboee iupoko UCIIONB3YIOTCS KIIH-
HONTHIONHT, MOPASHUT u iwadazut. [IpuMenenve duamuncnTa w3-3a HU3KHX
TCPMOCTOHKOCTH M KHCJIOTOYCTOIYHBOCTH B 3HAYHTEIBHOH Mepe OI'paHHye-
HO. Bo3sMoxHble 00MacTH MPUMCHEHHS JIOMOHTHTA H aHalbIIMa Hsyqum
HEJOCTATOUHO.

IIpupoaHbIC [IEONUTH B HACTOSIICC BPCMS MCIIONL3YIOTCH B PA3IHYHBIX
anCOPOUHMOHHBIX, HOHOOOMEHHBIX H MOJICKYJBIPHO-CHTOBBIX TEXHOMOTHAX [32]:

pu Iy6oKoH 0CcyHIKe pa3IMYHBIX Ia30B U XKHIAKOCTEH: IPUPOTHOTO rasa;
TEXHOJIOTHYECKOTO BO3TYXa; Pa3TUMHEIX Ta3000pa3HbIX YINEBOROPOAOR, H-
porasa, XJIOpUTOI0 MCTHJIA, XJ10pa, Opoma; MactoppeoHOBBIX CMeCCit; TpaHe-
tdopmaropHoro Macna; :

ApH NOMYYEHUN KUCIIOPOAA [UTA METATYPTHH B a30Ta MYTEM a/IcopOLy-
OHHOTO pa3zJeIeHHs BO3IyXa; IPH Pa3lCICHUM CMECEH Pa3IMYHBIX Ta30B,
HMEIOLIUX pa3Hbie Pa3Mepbl MONEKYI;

B KQ4YECTBE HAIIONMHMTENEH OyMary, pazuuHbIX INacTMAcC, N00aBOK NpH
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MPOU3BOACTBE PC3IHH OOUIETO U MEAMIMHCKOIO HA3HAYCHHUA,

B KayecTBe gobasok (1o 20%) npy NpoHX3BOICTRBE LIEMEHTOR, OCTOHOB,
KEPaM3HTa, CTPONTEIBHON KEPAMHKH, OTACNIOYHBIX CMECCH;

NP NPOH3BOICTBE YIOOPCHMIH, HANO;THUTEINS KK HOCHTES repﬁum{,uoa;

B KauecTBe A0OABOK B MOIOUIME CDEICTBA;

JUIA OYHCTKY 0T GeNKOBBIX KOJLJOMAHBIX HOMYTHCHMI U OCBETAEHHS BH-
HOI'PANHBIX BHH, COKOB, IINBA;

JUTH OUMCTKM CITMPTA-CHIPIA OT METAHONA ¥ CHBYLIHBIX MAcel,

npy 000raIeHHH MOMHMETALTHYECKHX PY/L, H3BJICHUCHHA Kajd U3 MOpC-
KOHM BOABI, pyOMIHS U 11C3HA H3 CNaOOMHHBEPATH30BARHBIX BOJ, PEHHA B3 OT-
XOMSLUHMX Ta30B IPEANPHATHI LBETHON METAIULYPIHH.

B uensax oxpaHsi M 03A0POBACHHA OKPYXKAIOMCH CPCIBI LCOMATH HCITOJb-
3YIOT Il O4UCTKH Ta30B MPOMBILUICHHBIX MPEANPHATHH OT OKHCIIOB Cephl,
a30Ta ¥ YIepoAa, APYrHX TOKCHYHBIX BCLIECTB, aMMHAKa M CEPOBOAOPOAA;
TSDKENbIX H pAAHOAKTUBHBIX METANNOB. [N 0YHUCTKH BOJ| MHTHEBOTO M TIPO-
MBILLIEHHOT'0 HA3HAYEHHA LIEOTUTHI IPUMEHAIOT B Ka9ecTBe GHIBTPYIOLIEro
Marepuana. Ha KIHHONTHIONNTOBBIX QUNETPaAX MPOUCXOAHT OYHCTKA BBICO-
KOMYTHBIX BOJ OT B3BEIIECHHBIX YACTHII, YIAJEHHE H CHIIKEHHE KOHREHTPa-
LHU THKEJIBIX METAUIOB, XXE/Ie3a, CTPOHLUS, aMMOHHS, PA3JIMUHBIX OpPIaBH-
YCCKHMX BEUICCTB, YMEHBUICHUE KONHUYECTBA DaKTEpHii.

KIHHONTHIONNT H HEKOTOPBIC APYTHE LCONMTH H30NPATCALHO W3BICKa-
10T paxOaKTHBHAIE H30TOMb! CTPOHLHA H LE3HA H3 Pa3sAHYHBIX PaZHOAKTHB~
HBIX cpef. X MpHMEHSIOT MU OYHCTKH OT PaJMOH30TONOB COPOCHBIX BOJL
ATOMHBIX 3ICKTPOCTAHIMH, JUId NE3aKTHBALMY PACTBOPOB M IIEpEROJA pa-
JHOAKTUBHBIX KOMIIOHEHTOR B TBCPIOC COCTOSIHHE, U CO3AaHUA OythepHBIX
30H BOKPYT' XPaHHAHI] PagHOAKTHBHBIX OTXOIO0B, /UIs 0O6paboTKH MOYB OT
PanHOHYKIHIOB H TAXKCIBIX MCTAJLIOB. '

KAHHONTHIIONHTORBIE MTOPOABI IPHMEHAIOT B )KHBOTHOBOACTBE B Ka4€CTBE
JHETHYECKMX JOBABOK B KOpMa CKOTa M nruu. J{obarnenune B kopma 3-6%
KIMHOOTHAQIHTCOACPKALEH NOPOAbI DPUBOUT K YBEIHUCHHIO TIPHPOCTa
Maccel Ha 3-5%, CHIDKEHMIO pacxola KOpMOB Ha 2-10%, NOBBIIICHMIO CO-
XPAaHHOCTH ITOI'OJIOBbs1. AHANIOMHYHOE RIMAHHE OKA3hIBAET KJIHHOMTHIIONIT ITPH
pa3BeNieHUH MalbKOB M OTKOPME PBIO.

B semnenenvin KITMHONTHIONUTORBIC NOPOEI MPHMEHSIOT B KaUeCTBE Me-
JMOPAHTOB V1S MOBBIIEHHUS YPOXKaITHOCTH 36PHOBBIX, OBOLHHBIX, [UIONOBbIX,
AFOIHBIX M TEXHUYECKNX KynpTyp. IlpH BHecenun B noasy oT 0.2 10 20 T Ha
rektap B 60JILILHHCTBE CITy4acB NOBRIACTCS YPOXKAKHOCTH 36PHOBBIX Ha 5-
15%, OBOIUHEIX, TUIOTOBBIX ¥ TEXHHYECKUX KYNBTYp — Ha 10-20%. [leonuts
YAYyYLIA¥OT CTPYKIYPY HOYBHI, YBEIMYHBAIOT €€ IPOHULIAEMOCTh, HAKATLIH-
BAIOT a30T ¥ KaJIMH, CHHKAIOT KUCIOTHOCTE [I04B, YBETHYHBAIOT BOAOYAED-
XHMBAIOIY!O CIIOCOOHOCTS.

IopHo-106BIBaIOIIHE IPEATIPUATHS BHIYCKAXT €UHCTBEHHDBIN By TO-
BapHOH NPOAYKUHH — OpOIEHHYIO HIH MOJIOTYIO FIOPOAY € Pa3/IeNEHHON 110
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pazMepy Ha ppaxiHu. OHa IPEOCTaBIAETCA PAa3NAUHBIMM IPOH3BOAUTCIAMH
110/ HEYHU(EUMPOBAHHBIMU HA3BAHUSIMH. IPHPOAHBIE LICONNTHI, MYKa U€0ITH-
TOBas, afICOPOCHTHI LICONUTOBLIE NIPUPOHELE, TIECOK IICONUTOREIM apobaesi-
HBIH, LeoauTcoaepxalvit TyQ u ap. BpeMeHHbIMU TEXHUYECKHUMH YCIOBUA-
M# [PEAYCMOTPEHb! CAeAYIOlUIHe HPAKLUHMH LEONTHTOBOTO CRIPBA (MM): O-1,
0-3,1-3,2-4,3-10.

Xapamepucnma MeCTOPOXKIeHHH H npommennn. [IpoMemuenHoe
3HAYECHHE MMEIOT MCCTOPOXICHHS LICOJIMTOB 0Ca04YHOTO, BYTKAHOTE€HHO-0Ca-
JOYHOTO ¥ THAPOTEPMANBHOTO reHestca. Cpea MecTOPOKACHHH LICONHTOB
B NCPBYIO OYEpEAb CIACAYET OTMETMTh TAKUC MECTOPOXKJeHMd, Kak I'pun-
Puaep (CILUA), Utas, Pyrarycu-maxu, AmaMaro-ran (Anouus), Cokupuuua
(Yxpanna), Jlernnakauckoe (Apmenns), Afgarckoe (Asep6aiiiokan), Hapos,
Ounpysaii (Tanzanus). B Poccumn u3BecTHbI MECTOPOXKACHHS LICONUTOB: Pro-
pa (Marananckas obn.), [Maparynka, Mayxerka (Kamuarckas o6a.), Yyry-
enckoe, Hooropcekoc (IIpumopckuit kpait) Cepenounoe (XabapoBckuii Kpait)
u Paanenckoe (EAO).

B Poccun yareno 11 mectoposkiernit I€0AUTOB ¢ CYMMapHBIMY 3a11aca-
mu o kareropusM A+B+C| — 568 mnn.t, C, — 767 maH. 1. JIo6br4a ueonu-
TO0B B Poccny Haxoaures Ha yposue 12-15 THIC. T B rof.

I[To 3anacaM MeCTOPOKACHUA LEOIUTOB ACAATCH Ha 3 rpyniibl (MIH. T):
kpynssie — 6onee 100, cpeanue 10-100, menkue — menee 10,

o coaepxanmio LEOINTOB Chipbe pazaenatoT (%) 5 Ha Goraroe — Gonee
80, psanosoe — 60-8-, 6eanoe — 40-60.

Paodoenckoe mecmoposxcoenue yeonumoe pacnonoxero B Ob6my-
yeHckoM paiioHe EAO B 5 kM BocTOuHee oT ¢. Panne u B 2-5 xM oT
bepcra p. AMyp.

Ceno Panne ssiaseTca UEHTpansHo# ycaasGoit PaieHckoro coBxo3a ¥
CBA3AHO yNYUYIICHHOM TPYHTOBOH JOPOTOH, NPOTOHKEHHOCTD 76 KM, € paioH-
HBIM IleHTpoM I. OOTy4he U poxoasieit ucpes cena bamyposo u [Tamxkoso.
bawkalinieil x. 4. cTaHUUEH OT MECTOPOXKACHUA IBNIACTCA palfOHHBIM LEHTP -
r.O6nyyee. B neTHuii nepuos A0HONHUTENBHOR TPRHCIIOPTHOH TMHHCH AR -
erca p. Amyp. Ceno Pagae umeer ReoOOpYROBaHHYIO NMPHCTaHb, CIOCO0-
HYIO IPHHHEMATS 110/} pa3rpy3Ky Oapiu rpy3onoaseMHocThio 500-1000T.

MecTopoX;ICH e PACTIONMKEHO Ha 10ro-3arialtoM pianre Xnsrano-Oio-
HO#CKOrO ByNKaHOTEHHOTO 110711 B ITpeeiax BYIKaHO-TEKTOHUYECKOH Aenpec-
cUBRO#H cTPYKTYphI BocTourno-CuxoTa-AyHHCKOro BylikaHoreHa. Pajaenckas
BYJIKAHOTCKTOHHYECKasg necrapeccussas crpykrypa (BT/IC), pasmepom 5x8
KM, chopMUpOBANACcE Ha NMPOTEPO3OUCKOM DyHAAMEHTE, NIPEACTABNCHHOM
MYCKOBUTOBBIMH, [IBYCITIONAHBIMH K XJIOPHTCEPHLIMTOBBIMU ClIAHTIaMK. B cTpo-
CHHU CTPAaTHOULMPOBAHHOTO BYIIKAHOTEHHO-OCAOYHOTO pazpe3a BepXHero
MCIa y4acTBYOT TOJMIM C TMMPOKIACTaMH KHCIIOro cocTaBa (CHU3y BBEpX):
MCI1KOOOIOMOYHKIE IPEUMYLLIECTBCHHO BUTPOKNACTHYCCKHE Ty (bl MOLLHOC-
110 10 30 M; Ty¢OoreHHo-0caa04HAs TONILA, NPCACTABICHHAA Tydonccya-
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HHKaMH MOLRHOCTLIO 10 60 M, TydOoreHHas TONMA MHTEHCUBHO LICOIHTHIUPO-
BaHHAA MONMIHOCTBIO 0 140 M [34].

OcCHOBHBIMY Pa3peIBaMH HapymeHHsMH B npeaenax Papaenckoit BTAC
ABIAKOTCA Pa3NOMbl CYOMEPHAHOHAIIBHOTO H BOCTOK-CEBEPO-BOCTOUHOTO
IIPOCTHPAHUA N BTOPOCTETIEHHBIE PA3JIOMbI CEBEPU-3aiIaIHOrO HaNPaBACHHMS.
OnY 00pa3yIoT CHOXHYIO OJOKOBYIO CHCTEMY € aMILIUTYROH NEpeMEIICHHA
110 OTAEALHBIM TEKTOHMYECKHM 11BaM A0 100M, o0ycloBUBIIMX HOABICHHE
BBICTYNIOB ()YHAAMCHTA CPEIU BYNKaHOTCHHLIX 0Opazopanuil. Pasnoms! npea-
CTaBJICHK! 30HAMI XPOOJIERNA 1 IOBHIMICHHON TPELLIHHOBATOCTH IOPOX.

Ha MeCTOpOXICHHH BbLABJICHO IBC PYAHBIX 3a€xH. 3AMEKH € [I0BCPX-
HOCTH NIEpeCcCHeHbl KAHABAMH, NIPOAIEHHBIMHA BKPECT IPOCTHPAHHsA C MHTEP-
Banamu uepe3z 100-400m. Ha miyfudy 3anexu H3y4anuch ¢ HOMOUIBIO CKBa-
JKHH KOJIOHKOBOTO OYPEHHs 10 CETH Ha CTaAMH JIETanbHoH passeaxH 100x100m
aj1a 3amacoB kateropud B u 100x50M ans 3anacos kateropuv A. Cpeansas
rryOHHA CKBaXKHH 0k0no 100M.

ITpoBCACHHBIMH TEONIOropa3BeJOYHBIMU paboTaMHi M3ydeHsl IBE 3alie-
#u — [Ipunopoxuad n Muxaistosckas. IIpuiropoxuas pyHas 3anexs npo-
caexuBaeTcA Ha 1800 M B BOCTOK-CEBEPO-BOCTOUHOM HAMpaBIEHUH, [TPH
LIKPHHE BHIXOJA Ha JHEBHYIO IOBEepXHOCTH 0T 200 10 350 M. 3anexs HEBbI-
JIepP’KaHHas IO MOHIHOCTH H IO COAEPKaHHIO OTIE3HOT0 KOMIOHEHTA, pa3-
JeJIeHa Ha CePHI0 PYAHBIX Ten MOUHOCTHI0 OT 5 — 10 mo 30 M. Cpeauss
CTPECCOBAHHAN MOIIHOCTh HHTEPBANOB NEOTUTCOAEPIKANMX MOPO, C CO-
oep)kaHueM ueonutos Goaee S0%, Bapwupyer ot 5,1 go 33,1 m. Cpennee
cOoJiepKaHMe 1ICONUTOR IO 3amexHu cocraenfer 61%. Muxaiiosckas 3a-
JIeXKb PACIIONOMXEHA CEBEPO-BOCTOUHee [IpHI0pOXHOM 3aneXxH, UMeeT pas-
Mephl Ha qHesHoH mosepxHocTH 400x900 M. B 3anaaso# YacTu 3anexs
MEePEKPhITa IACTO00Pa3HBIM TENOM IMEPIHTOB MOWHOCTBIO 10 — 20 M U
nnomaneio pazmepamu 250x400 M. Cpennee coaepkaHHC LICOIUTOB B 3a-
nexH 56%. CpeHuit XHMHUECKHH COCTAB LEONMUTCOoAepX)aluX nopox Paa-
JACHCKOT0 MECTOPOXIACHHS ClIeRyromui (B %):

AaBOOPEKYHH BUTPONMTOKIACTOB H BYITKAHOTEHHHIE CTEKNAa ~ CpeX-
Hee cogepxanue ueonuros — 54.0; Si0, ~ 72,0; TiO, -~ 0,13; ALO, ~
10,95; Fe,O, ~ 1,63; MnO — 0,03; Mg0—025 Ca0 - 1, 24 NaO-
1,71; K O 3 95; SO 0,1; P, O - 0,02; orHOUIEHHE erMHe3CMa K
rmmo3emy 5 8; OTROlIEHHE cvMMm KalbliMs W Mariks K CyMMe Ha-
TpHs H xaaus pasHo (0,23,

Tydsi ¢ conepxanuem neonntoB — 48,0, nmeror SiO, - 73,0; TiO, - 0,19;
ALO, - 11,35; Fe,0, — 1,77; FeO — 0,39; MnO — 0,04 MgO - 0,25; CaO ~
1 f4 Na O- l ,18; K30 —4,49; So0,<0,1; P20s <0,02. OTHOWwIECHHE KpeMHe3e-
Ma K rmmo3emy 5, 7 OTHOLLIEHUE Cy‘MMH KajabliMs ¥ MarHus K CyMME Ha-
TpHA H Kaaud — 0,22,

KonuenTpauuy BpeHBIX IPUMECEHi B pyAax HE NPEBBILIAIOT IIPEAC/ILHO-
JIOTIYCTHMBIX HOPM H B CPEIHEM TIO MECTOPOXICHHIO COCTABNSIOT [yt CBMHIIA
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- 0,002%, ¢gropa — 0,03%, menubaxa— 0,007%, sucmyrta — menee 0,0001%,
crpoHnus — 0,001%, kanMuii He obHapyxeH. CpeliHee colepXaHue B pyaax
ypaua — 0,0033%, Topus — 0,002%, pybumus — 0,0018%.

TexHOMOrNeecKue UCNBITaHUA neomuTo Pagnenckoro MECTOPOXICHHUS
IPOBEACHEI 110 TDEM OCHOBHBIM HATIDABNCHUAM: [UTS CEITLCKOTO XO32iCTRa,
OYHCTKH [MTHCBHIX M CTOYHBIX BOM, CTPOMICIBHBIX Matepnanos. McnsiTa-
HHS B CEIIBCKOM XO38HCTBE NIOKA3ajtH, YTO IPH BHECEHUH YHCTHIX 1ICOIMTOB U
HEONHTCOAEPXKALIETO KOMIIOCTA B TEIUIMYHEIN IPYHT oOecneuyuBaeT IMoBbI-
IIIEHHE YPOXKaHHOCTH OBOHIHbIX KyNETYP (20 70,9% B BereTallMOHHBIX OTIBI-
Tax # 10 10,6% B IPOU3BOACTBEHHOM), YCKOPACTCS CO3PEBAHUE UX U CHIKA-
ercs B 2—2,5 pa3a COACPKAHNC HHTPATOB; BHCCCHHE LICOMUTOB B KOPM LIBILIAT
ONaronNpUATHO BAWSIET HA UX NIPHPOCT ¥ COXPAHHOCTE. [lpu Heonb30BaHuu
NOPOA € COACPMHAHUEM KIIMHOTTHAONHMTA (B cpeaneM 80%) pesko ymem;ma-
eTCs MOpPKEHHE OBOILEH THUIBIO. Pe3yasTarTsl HCIIBITAHHS B BOIOXO3AHCTBCH-
HO NMpaKTHKE MOKA3anH He TONLKO BOIMOKHOCTH HCIONB30BAHUA npoﬁne-
HBIX L€ONHTOB /Ul 06€3XKene3NBaHuA O/3EMHBIX BOJ, HO M TIPEMMYLIECTBO
3TOTO MaTepyana Nepell paHce NpUMEHAEMBIMH. OTBITHL 110 OYHCTKE CTOY-
HBIX BOA J1a/i1 TIOTIXKUTEABHBIC PE3y/IbTATh 110 COPOITMH aMMOHHNHOTO a30-
T4, BUKENA, MEIH, KAAMHs, UMHKA, PATUOAKTHBHBIX 3NIEMEHTOB. TTonydeHs!
TIOJIOXHUTENBHBIE Pe3yJAbTAaTHL 10 NPUMEHEHUIO PagaeHckux 11eonuToB s
Je3aKTHBALHY TEPPHTOPHI 3apa>KeHHBIX paanoHykiuaamu. OHM o61axaoT
BBLICOKOI CrIOCOOHOCTRIO COPTHPOBATE U3 3apaXKEHHOr0 IPyHTa CTponuHii 90.
PapieHckie LeONHTH YCHEeIUHO MOTYT UCIIONB30BAThCA B CTPOMMHAYCTPHHU
B KauecTBe 100ABKH K LIEMEHTY, IIPH NPUTOTOBICHHUH Pa3iHYHbLIX OCTOHOB.

Tlpu noxcyeTe 3anacoB NpHHATA rMybuHa noacuera 140 m. Tlo y4act-
kam [IpuaopoxkroMy 1 MuxaiioBckoMy 061uHe 3anachl cocTaBasioT 46,61
MJIH. T, B TOM 4HCJIC O Kareropuu A — 2,95 mnu. 1, B~ 1233 u C, - 31,93
MJH. T KOTOpbIC YYTEHBI TOCYNAAPCTBEHHHIM GanancoMm (T36HHLId 3.31).
ITpupoct 3aracoB BO3ZMOXKEH NMyTeM J0OPa3BEAKH APYTHX PYRHBIX 3anexccn
MEeCTOPOXACHHS.

TaGauua 3 .31'
CBEJEHUA -
10 3371aCaM L{€OJUTOB, YHCTISUINXCS
Ha rocyaapcrsetiiom daszance Ha 1.01.1999 .

OpraHusaums, a) Tun pekonaemMoro, Copr, anackt, THIC. T Jobriya

TULICH3NA, Mapka; 6) cpenHee —— . .| IpoexTHAg

MECTOPOXEHHE, COREPIAHUE TIONCIHRIX AYBHC, G Beero | makmuuec: |

MECTOMOADKEIHE KOMIIOHCHTOB K BPEIHIIX xax 3a
o npumecei ‘ - - 1998 r.

Paggerckoe a)leoanrs 46,61 - 46,61 -

Ob6ayHeHckuit palior, 8 0) 56% :

80 kM X 10Ty OF

r.O0my"se

FMP 00087 P




Ha mecTopoxIeHHH BBLICISIOTCS TPH OCHOBHBIX BHA MOA3EMHBIX BOI:
IUIACTOBbIC, TPEWHHHO-KApCTOBEIE U TpeiluHHbe. [lonseMHbBIC BOABI TPEX
BOZAOHOCHBIX KOMILIEKCOB 10 CBOEMY K24CCTBY BIOIHE MPUTOIHEI IS IIHTh-
€BOTr0, X039/CTBEHHOrO ¥ TEXHHYECKOTO BOJOCHAOKEHHA.

OCHOBHBIC pa3BeAaHHbIC 3aNaCh] PaUICHCKOIO MECTOPOKACHKS NOCTYTI~
HBI s 00paBboTKH OTKPHITEIM criocoboM. Bee 3anackl weonuTcoaepKammx
NOPO/1 B KOHTYpax MpPEaoNIaraeMoro Kaphepa HaxoATCA BEILIE YPOBHSA IDyH-
TOBBIX BOJ.

YauThiBas yHHKAJIBHBIE CBAFICTBA LECOAHTOB, HX IMKPOKHI AHaNa30H He-
[10JIb30BAHKA B HAPO/THOM XO3SHCTBE, HAHYHE Pa3BeJaHHbIX 3al1aCOB CHIPEA
" reorpaduueckoe pacionoKEHHE MECTOPOXKICHHA, ienecoobpa3Ho HaJaThk
pa3paboTKy MECTOpOXIeHUd B OinKaMiluee Bpems.

IMpon3seacHHbIE TEXHUKO-3KOHOMHYECKHE PacyeThl IOKa3ali, YTo Ha CTpO-
HTENBCTBO Kaphepa, MPOH3BORAMTENLHOCTBIO 200 ThIC. T. TOPHOH Macchl B
roz, NoTpebyIOTCH KATMTATOBAOXKEHNA B NPOMBILLICHHO-ITPOH3BOICTBEHHBIC
coopyxennd 40,2 MaH. py0. (ierst 1992r.). CeGecTouMocTs | T HCOMATOBOM
NPORYKITUH — coCTaBUT 84,59 py6. pacueTHas OTMyCcKHas LeHa | T npoxyx-
uud — 144,95 py6. l'ogoeas npubsLTs NPEANPHATHA COCTaBHT Oonee 12 MiH.
py©. paszBeiaHHbIe 3anace obecrieunsalot pabory npeanpusTys Ha 20 ner.
CpoK 0KyNnaeMOCTH KalTMTAnbHbBIX BIlOXKEHHIt 3,33 roga.

OIHIOOPHAT

Obwue ceenenusn. Omoopur (CaF,) -- ocHosHO#M Muncpan ¢pTopa, Ko-
TOpBIH oTHOcuTeA K VII rpynne mepuoanyeckoil CHCTEMBI ¥ HMECT aToM-
HBIl HOMep 9. AroMHas Macca ¢ropa 19,0, Mmonekynapuas — 36,0. Dne-
MEHT OTBEUAET CAHHCTBCHHOMY YCTOHYMBOMY B mpmpofe usoromy '°F.
HCKycCTBEHHO TIOTYYEHBI YETHIPE PAJHOAKTHBHBIX H30TONA ¢ MEPUOIOM
uosypacnana ao 105 mus. [TnotHocte §Topa (r/cm®): vaza— 1311, xnaxo-
cti — 1512, tBepao¥ dasbl — 1700. Temneparypa ero mnaBIcHUA MUHYC
223°C, a TeMilepaTypa KuileHHsA ~ MUHYyC 187°C. Monspras TennoeMxocTs
¢ropa 31.3 Dx/ (Mons x K). B 06p14HBIX YCIOBHAX 2T0O 3CIACHOBATO-XKEN-
THI#t ra3 ¢ pe3kuM 3amnaxom [19].
~ PT1Op BXOAHUT B I'PYIIIy raloreHoB. ATOMHbIA paguHyc ¢propa 1,33x10"'aM.,
HOH ¢Topa OTPULATENBHBIH, ONHOBANCHTHLIH. [0 XuMEYecknm cBoOMCTBaM
¢Top — THNNYHELT MeTaIONA. OH, 10 CPaBHEHWIO C APYTHMH TaJloTeHaMHy,
o6magaeT HaHBBICHICH 3IICKTPOOTPHIATENBHOCTHI0. BBICOKAs CTENCHb CPOa-
CTBA K IEKTPOHY OMNPEACISICT CAMYIO 3HAYUTCIBHYIO CPEiM HCMETAIIHYEC-
KHX 3JACMEHTOB PeaKLMOHHY10 ciioccbHoCTh (ropa. Benencreue 3Toro oH
LIOYTH HE BCTPEYAETCA B NPUPOAE B BUIE 3eMeHTapHOro BeuiectBa. Drop
— CHIBHEHILINH OKHCIIHTEND, OH 00pa3yCT COCAWHEHHs CO BCCMHU 3IEMCHTa-

Q0



MH KpOME I'eJIHsi, HCOHA H aproHa. boNbIIMHCTBO METAIIOB pearupyer ¢ ¢ro-
poM mpu OOBIYHOH TeMIeparype, HEKOTOPHIE — CBHHEII, YPaH, BaHAJMii, Ha-
TpHit, KAJILIHH — B3aMOAEHCTBYIOT ¢ HUM Ha Xonozge. Peaxnua ¢ropa ¢ me-
TaJUION JaMH TIPOTEKAET FIHEPTHIHEE, YCM CO MHOT'HMH METaNIaMH, HEPCAKO
CONPOBOKGAACH B3PHIBOM HIIM BBICBOGMKICHHEM OOMBIIOTO KONHYCCTBA
Teria. Bo drope BociutaMens1oTCs AepeBo, pe3uHa, CTeKioBaTa. [ opur Bosa,
nobena packansercs acbect. Cepa 1 ochop B3anMoneHcTBYIOT ¢ HTOpOM
IIpH TeMItepaType KUAKoro Bo3ayxa (-190°C), ¢ kucnoporoM dTOp coenus-
€TCA TONBKO B 3NEKTPHUECKOM paspane. B BOZOpOAHBIX COSTHHEHHAX ApY-
TUX 91EMEHTOB (JTOp OTHMMAET BOAOPOA, 3 GONBUIMHCTBO OKHMCIIOB pa3Jiara-
eTes HM C BBITECHEHHEM Kucnopoaa. Cyxoi PTopHCTEIE BoOOpoL oOBYHO.
He AeHCTBYeT Ha meTamnbl. CHINKATH paspyliaoTcs GTOpoM C BBIIEICHH-
eM rasoo6pasnoro SiF,.

B reoxumH9eckoM OTHOIIECHHH (PTOP — THIIMYHEIH JIMTO)UILHbIH J1CMEHT.
Ero conepxanue B 0CHOBHBIX THIAX FOpHEIX MOpof, o A. IT Bunorpanosy,
cocraBmer (x10%,%): yILTPaOCHOBHBIX — 1, OCHOBHBIX — 3,7, CPEAHUX ~ 5,
KHCNBIX — 8, 0Ca/I0YHBIX (DIMHBI, CHAHUbL) — 5

Dropy NPHHAUIEKMT BAKHOE 3HAYEHHE B IIPOLECCAX MUHEPATIOO6pPaso-.
BAHHA B KAUECTBE YHHBEPCANBHOTO aJ€HI4, JAIOUIEr0 JIETKOMOABIKHBIC
KOMIUIEKCHBIE COERMHEHUS C PA3IMYHBIMU XHMUIECKUMHU JIEMEHTAMH, B TOM
YHUCIC PEAKOMETANIBHBIMU H PCIKO3CMEIIBbHbIMH,

Hssectno ceriuiec 200 dropcogepkaliX MUHEPaNos, OTHOCALMXCS K
cunukaraM, pocdaram, kapbonaram, GopaTam, xyopuaaM, CyibdaTaM U
ApyTuM KJlaccam. B nogasisiioieM 6onbsIIAHCTBE GTOp “rpaeT poiib RTOPO-
CTENEHHOI0 KOMIOHEHTA. JIUIIb B CONAX IIaBMKOBOH KHCIIOTH! H HEKOTOPBIX
JpYrux o6pa30BaHbsAX COAEP aHHE HTOpa HIMEHACTCA ASCATKAMH [IPOLEH-
TOoB. K HX YHUCITY OTHOCHTCS OKOJIO TPEX NECATKOB MHUBCDATOB.

[MpuponHbie GTOPHUIBI BCTPEUAIOTCA PEIIKO H B HEGOIBIIHX KOTHIECTBAXx.,
HekimodeHne cociaBmsicT NHILG GAIOOpHT. BerencTsue wWnpoKoi pacnpoct-
PaHEHHOCTH H CIOCOOHOCTH (POPMHUPOBATH 3HAYNTEITLHEIE KOHIICHTPALHH TONTB-
KO (MIOOPHT ABIAETCA MPOMBIIIIEHHBIM MEHEpANOM ¢Topa.

Dnrooput (CaF,) kpucrannusyercs B Kybuueckot CHETOHHMM M B IPHPOjL-
HBIX YCJIOBHSX BCTPEUACTCS B BUAC KyOHYCCKHX M OKTadIPHUYECKUX KpHC-
TaJA0B, 0OPA3yIOIMX JpPY3bl H IISCTOBATHIC arperaTtel. Ero TOHKO3CPHIMC-
THIE PA3HOCTH HEPEJKO RCTPEYAIOTCSA B BHAE HOYKOBMIIHALIX, ITOPOIIKOBATHIX
M 3eMJMCTBIX Macc. Teepocth ¢mroopura no mkante Mooca 4, MIOTHOCTE
3.2 r/em®. s HETO XapakTepHa COBEPLUSHHAS CLIANHOCTD M0 OKTajApy; OH
OKpaIlIeH B pa3IU4HbIE BETA — YKEITHIH, rony0oi, 3eneHsii, (hHONeTORBIH,
pesxe uepuplit. [Ipr Rarpesadny 1o temrepatypst 200°C oxpacxa y dhawoopu-
Ta 4acTo ucuesaer [9].

DnroopuT — KansLMCBEIH MHHEpaX KJiacca FAIOrCHUAOR, IOKIacca Gro-
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puIOB. BieCcK CTEWIAHHBIH, M3J0M PAKOBHCTBIM, 3aHO3HCTHIA, HEPOBHBIH.
XpynkocTs Beicokas. CaiHOCTE y HeTo coBepileHHas no (111), HescHas o
(110). PacTBOpHMOCTE HE3HAYHTEIbHAL.

Mpuposrie (061mye) 3anach GpIIOOpPHTa OLIEHHBAIOTCA B 246 MITH. T., O~
TBEp)aCHHEBIC — | 77 MaH. T. TomoBoe tnou3BoncTRO hmooputa B 3apv6e>:g-
HEBIX CTPaHAX COCTABISACT OKOJNO 3 MITH. T.

O0AacTH NPUMCHEHHS H TPeOOBANKS NPOMBILLIEHHOCTH K ChIPbIO.
@OIIOOPHT H NMPOAYKTH! €ro nepepaboTku NpuMeHAOT Gonee ueM B 30 oT-
pacasx MPOMBIUICHHOCTH, B OCHOBHOM B CTAIENUTEHHOM, allOMHHHEBOK,
XHUMHBYECKO#, a TaK)Ke B aTOMHOH DHEPrCTHKE, YEpHOH METALTYpIUH, IIPO-
U3BOACTBE CBAPOUHBIX Marepua:loa, LIEMCHTA, CTEXK/1a, KEPaMHKH M APYTUX
obnacTax [19]

B uepHOH MeTasu1yprii QIIIOOPUT IPUMCHSIOT B Ka4CCTBE (oca — ‘IIIaB-
Hs” B MapTEHOBCKOM NPOM3ROJCTEBE cTanu. [InaBuKkoBE#H winar (T.c. Gpuoo-
PHT) NOHIKAET TEMIEPATYPy IUTABKH H MOBBIIIAET ITOABYHKHOCTS 1IMakoB. B
XHMHYECKOH NMPOMBILUIEHHOCTH (UIKOOPHT HCIONB3YIOT IPH NPOM3IBOACTBE
[IIABHKOBOM KHUCJIOTH ¥ ¢€ CONed (B YaCTHOCTH (DTOPHCTOro HaTpHs, KOTO-
PHIi IIPHMEHsAETCS B Ka4eCTBE aHTHCENTTHKA 14 IPOTIHTKH ApeBeCcHHB!). Pa3-
paGoTaHbl TEXHOMOTHH NONy4eHHsl GTOPHCTOro Bojopona u GTopa s rpo-
HM3BOCTBA (TOPOINACTOR ¥ Pa3Ie/IeHHA H30TOMOB ypaHa. [Ipu npoussoncTee
LEMEHTA NIaBUKOBBIH IIaT J0OABIAIOT B INMXTY A% HOHMKCHHS TeMIicpa-
TypBI €ro criekanusi, PIIFOPHT TAKKC HCIIONB3YIOT UL NOJIYUCHMS HCIIPO3-
PAIHBIX CTEKOM M Pas3TH4YHBbIX IMaNeH.

OCHOBHBIC BUIE (QIF0OPUTOBOH NPOAYKUMY H 00JaCTH ee IPUMCHCHHA
npencraeneHsl B Tabnvua 3.32.

BecnBeTHbIe M C1a0OOKPAIICHHBIC KPHCTAIUIBI, 001aJaI0MHe HUYTOX-
HO MaJoif ANCHepcHel W OTCYTCTBHEM JIBYIIPEIIOMIIEHHS, OTHOCAT K OIITH-
yeckoMy GtoopuTy. OnrHucckuii GROOPUT NPUMEHSIOT IS H3TOTOBAECHH S
00BEKTHROB MHKPOCKONOB, paboTalounX B ynbTpadHONETOBOM CIEKTPE H3-
TY9EeHAs, TPH3M JUTS CTIeKTporpadoB, MOHOXPOMATOPOB K APYTHX ONTHYEC-
KHX IIpHGOpOB. [IpOMBILINCHHOCTS IPEABSIBIACT BBICOKHE TPEOOBAHNS K Of1-
TH4ECKOMY dumooputy. Mouobnoxu ¢uooprTa NOIDKHEL OBITh IPCACTABICHEL
OecupeTHbIMH # Oe3aedeKTHBIMH GparMeHTaMi KPHCTAJUIOB pa3MepaMi OT
6x6x5 o 20x20x10 MM. [To TCXHHYECKHM YCIOBHAM KOHAHLKOHHAA T11ac-
THHKA ONTHICCKOTO (IIOPHTA TONIHHOH 1 MM. JI0JDKHA NMPOIYCKAaTh HC
meHee 80% motoka yabTpaduoneToBsix ayuei. K gedpexram ontryeckoro
GmoOpUTA IPHHATO OTHOCHT HANMYME TPELIHH, Ta30BO-XKUAKUX H TBEP/IbIX
BKJIIOMEHUH, XapakTep OKpacKd. beclBeTHRIC KPUCTAILIBI, HX CPOCTKHA WIH
00MOMKH C NOBCPXHOCTAMU CHIARHOCTH C pasMEPOM CTOPOH Oomnee S MM city-
XKaT ChIpbEM VISl TIOTYIEeHUA HCKYCCTBEHHOIO ONTHYECKOI'O (UII0OPHUTA.
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v Tabnuua 3.32
OcHoBHBIE BHIBI (ITFOOPHTOBOM NPOLYKIIHH
u obnacTy ec npuMeHerus [ 19]

MaccoBas gons anemeHToR, %
Mapka CaF;, Bpeansix, ne pbuuie O6JiacTb UpHMEHEHMs
He ]
BIDKE 8103 C3C03 S P H20
1 2 3 4 ) 6 7 8

DD 97 A | 97 10 15 0.1 1,0 [InasukoBas Kucnora-oco%i‘i
uucrors! i 6essomibit HF

dDYTE | 97 15 15 0.1 1.0 PTOPHCTHYECKHE CONK BRICOKOM
YHCTOTHI :
TInaBukoBas ksCnoTa, HE3IROAHBIN

DPDI5A | 95 15 |20 0,2 1o | HE, dropuciie coun nna
ATOMHHECBON LIPOMBIILAEHHOCTH,
HPOH3BOACTBO CTEKI0BO0;10KHA

PP ISE | 95 2.5 35 0.2 1.0 (PTOPHCTDIC CONN LA a/IFOMHHHEBOH
NPOMBIEUTEHHOCTH
TInasuKoBas KHCIOTA, PTOPHCTRIE

DP 92 92 3.0 30 0,2 1,0 COMHA ANH &IIHOMHHHEBOH
POMBILUICHHOCTH.

DD 90 92 3,0 3,0 0,2 1,0 [ ®ropuctsie conm

OO 95 85 4,5 7.0 0,3 1,0 | Toxe
{nroc 1Ipy BHIILIABKE

DK95A |95 2,0 015 (0,1 |- BHICOKONCTHPOBANHbIX CTaNEH U
CABOR CNIEIMANLHOTO HASHAYERMS

$K95b | 95 2,8 - 0,15 | Of - To xe
D1:0¢ NPH BHIMLNABKE CTANM B

OK 92 92 50 - 0,2 02 |- INCKTPOAYTOBHIX HEYax U
KOHBEpTEpax.

dI" 92 92 5,0 - 02 02 |- To xe .
@a10¢ TPH BLILIABKE CPEmHe- H

DK 85 85 100 |- 03 |03 |- HH3KONCTMPOBAHHBIX CTANEH; 1A%

. TIPOW3BOJACTBA BHICOKOKAYCCTREHHBIX

CTEKOJ M 3MaNEH

DI85 85 10,0 | - 0,3 0,3 |- To xwe

DK 75 75 200 | - 0.3 03 |- QINOC IPH BHITLIARKC \??eml“e- 2]
LAIKONCTHPORAHIBLX CIAACH,

OIM 75 | 75 200 | - 0.3 03 |- DMOC NIPH BLIAAABKE CTAEI 1 ans
UPOH3BOACTBA CTEKOI, IMANEH.

DK 65 65 300 | - 03 |o3 |- Drroc TPy BEHDIABKE CTANEH M
YTy,

@l 65 65 Hopmupyercs 1Mo COrMAILEHHIO To e

MITOTOBHTEA M TIOTPeOuTeNS.

KM 65 | 65 To xe ChIpee UTA 110CHLLYOLIETQ
o0oraneHms.
DI10C B METATIYPTHYCCKOM

DI 55 55 To xe TIPOH3BOSCTBE M I8 H3TOTORJIEHHS
LCMCHTa.
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Ctpyxrypa notpebnenns dumoopura B Poccuu u 3apyOexHsiX cTpanax
nokazasa s tabauue 3.33.
Tabnuua 3.33
Crpykxrypa notpebnenus pmoopura {19]

Obvem norpebaenus, %
OcHOBHBiE TOTPEOUTENH
PoccHs 3apybexHble CTpaHhl
AJHOMHHHEBAs MPOMBINUICHHOCTD : 40 boxaee 20
AMYECKAN TPOMBILLIEHHOCTD H

Xupmmeckas mp 10 Oxozo 20
aTOMHasA JHEPTeTHKA B
MeTamryprus 40-45 Oxono 50
CBapOuHbI¢ MAaTEPHATEE 5-7 -
Hpyrue npouseoucraa 3 Oxosno 10

OCHOBHBIE TEXHONOTHYECKHE CBOHCTBA OCHOBHbBIX MPOMBIILUIEHHO-HEHHBIX
MHHepanos QIIOOPATCOASPIKANIMX PYA NpBBcaeH B Tabn. 3.34.

Tabnuna 3.34
TexHOoNOrnyYeCcKre CBONCTBA OCHOBHEIX '
MHHEpPanoB GIoOpHTOBRIX pyz {19]

Munepan 1o THOCTS, Taepaocts, chl?buan mar- | Huonexrpuuec | Temneparypa
Joud wKana HHTHAA BOCNPK- | KAS NPOHHIAC- | NUIABJICHRAA,
" Mooca HMHUBOCTE, MY/KT MOCTH °c
DII0OpHT 4 -0,36x 10~ 7 1360
Tagenur 253 1 -0.2-04) | Her creachnit 1112
[ Cpascpur 354 | A0.68-18) _._ 19 | 620900 _
Keapu 7 ~0,46 4,4-6 1728
Kansuur 3 -(0,48-30) 5-8,7 1290
Baput 3-35 0,28 8,2-9,9 1580

XapakTepucruka MecTopokaenni i npoasaennii. B npupoausix yc-
JN0BHAX (UIHOOPHT BCTPEYACTCH B MAIMATHYECKHX H OCaAOYHBIX NOPOJAX, B
HEKOTOPHIX THIAX MErMaTUTOBLIX ¥ KapOOHATHTOBBIX TEJ, a TaKXKe B Kaye-
CTBE KMJIbHOTO MUHEPA/Ia BO MHOIHX THAPOTEPMANBHBIX MECTOPOXACRMAX.
K ruapoTepMansHOMY THITY OTHOCSTCS TAKHE MECTOPOXKAEHMS, Kak [Tokpo-
Bo-Kupeesckoe (Ykpauna), boxyn (Adranucran), Keiisua-Pokk (CLIA).
Tackaituap (Kazaxcran), ['apaxxoB (Yexus), Cuauyc (Mranug), Ickcepo
(Dpannusn), Hapanckoe, Ypryiickoe (Poccnn). K pearomeranmnsno-doopn-
TOBBIM FPEH3CHOBBLIM MecTopoxaeHusaMm ortaocarcs Jloct-Pusep (CUIA),
Aryauune (Mekcuka), llabpes (Vibexkucran), Conneunoe (Kazaxcran),
Bosuecenckoe (Poccus).

[To BenuuMHE 3aMAaCOB MECTOPOXICHMS NOAPA3ASNSIOTCS Ha (MNH. T):
Meskue ~ 0.5-2, cpenuue — 2-5, KpyuHbic — 5-10, 04€HD KPYIIHBIC — CBBILIE
10. I'lo conepxanuto CaF, paznutarot pynsl (%): 6orateie — 6onee S0, cpen-
nue ~ 35-50, psnossie 10 35.

N



Ha tepputopun EAQ HaxonuTca oHo MecTopoxIeHue paoopura, KoTo-
poe OTHOCHTCH K PEAKOMETAANBHO-QAIOPHT-TPEH3CHOBOMY TUITY, ¥ OIHO
[POSBJICHME JKHIBHOI'O THHA.

IIpeobparncenoackoe @aioopum - Gepuniuesoe mecmopoxcoenue
pacnosiokcHo B JieandckoM paitone EAO na npasom 6encrv - Bumxan »
100-110 kM OT ee yCThs.

Paiton MeCTOPOXKIAEHMA JIETKO JOCTYIEH B TPAHCIIOPTHOM OTHOLICHUH.
bamkadwni HaceleHHBIH MyHKT — ¢. [IpecbpaxeHorka, pacHoNoKEHHOE B
[2KM K 10Ty OT MECTODOXKACHHS, CBA3aHO Xopouiei uocceitHoi noporoii ¢
KeNEe3HONOPOXKHON cTanlHel YHryH. PaccToarne Mex iy sumu 60xm. Pac-
CTOSHHE OT CT. YBryu ao obnactHoro uerrtpa I. Bupobumxkan, 90 xm. B
neTHui nepron ¢. IpeobpaxeHoBKa ¢ MECTOPOXIAECHHEM CBA3aHO BOLHBIM
TPAHCIIOPTOM ¢ IOMOLUIBIO MEIKOCUASUINX KaTepor i Gapx. B 24km k rory
OT MECTOPOXKACHHA HAXOANTC] KPYNHbIH HACENCHHBIN NYHKT — moc. bun-
XKaH, ABJIAIOIMBACA Y3/IOBBIM UEHTPOM HIOCCEHHBIX ¥ TPYHTOBBIX fopor. B
JKOHOMMYECKOM OTHOLUISHHN PaliOH OTHOCHTCS K CENBCKOXO3AHCTBEHHBIM,
IPOU3BOASIHM 3EPHO H OBOWLIH.

MecTopoxACHME PACTIONOKEHO B ¥2KHON 4aCTH byperHCKoro cpetmHRO-
TO MacCHMBa M NPUYPOUEHO K Brkano-AMypCKoil ACIpeccu, ABasiomencs
CEBEpO-3aI1afHON YacThIo KpynHOH Cpeane AMypckoil HU3MEHHOCTH. AOco-
MOTHAA OTMETKa ¢€ 157 M, OTHOCHTENHHOE NPEBBIICHUE HA OKPYXKAIOmEH
paBruHOI 40-60 M.

B reonoruueckoM CTpOeHNH paliona MCCTOPOIKACHHS MPYHUMAIOT yuac-
THE 0CaJI04YHO-MeTaMOPhHYECKUE TTOPO/IBI IPOTEPO304, OTAOKEHHS CpeaHe-
ro AcBOHa, KapOoHoBHIe 3 Qy3uBLI XKapOoHa, 0CAOYHEIE TOPOIE! BEPXHEH
IIEPMH H Pa3HOBO3PACTHBIE HHTPY3HH rpaHuTounoB. Kaifnosolickue otnoxe-
HHA XCUPECCHM NIPEACTABIICHBI ANICBPONUTAMH, NECUAHUKAMH, aPriIIuTaMH
CPEAHEro MHOIEHA H 4€TBEPTHYHBIMH HaHOCAMH MECYAHO-TPaBUHHO-TaNed-
HHKOBOTO coctasa [34].

B reonoro-ctpyxrypHoMm (GOPMHpPOBAHHH PaliOHA raBHAA polh NPHHAL-
JISKUT PasloMaM CEBCPO-BOCTOUROrO Haupasierus. Hanbonee cymecrBen-
HOE BTWAHHE Ha pactpeieNieHHe MarMaTHMeCKUX H PY/IHBIX IPOABIICHUHA HMCITH
pa3phIBHEIC HAPYLIECHUS CEBEPO-BOCTOUHOIO HanpaBieHns. OQHO U3 TAKHX
HapyiueH#ui Kon1ponupyet HpeodpaxeHOBCKOE MECTOPOXKIECHHAE, IIC BCKPHITA
JOBOJIbHO KPYIHasA TEKTOHHYECKAs 30HA, BMEUIAIONIas PeAKOMETAIIILHOE 1
ITI0OPATOROE OpyHAEHEHME.

Pynuoe none IlpeobpakcHOBCKOTO MECTOPOKIEHUN 3aHUMAET IUIOLA b
ipumepdo 2000x500 m. Owno npeacrasnster coO0H OCTaHIOBYIO BO3BBIIICH-
HOCTB — “OCTPOB” Cpeay MOMIHOM TOMIM PHIXTBIX YETBCPTHYHBIX OTJIOWC-
HHMH, CIIO)KEHHBIH OHOTHT-POrOBOOOMAHKOBBIMH I'PAHOMOPHTAMH NAICO30H-
CKOTO BO3pacTa. I paHoXHOPHTEI COAEPKAT MHOIOTHCIICHHELC HUTHPOBHAHBIC
KCEHOMHTBI IIEPEKPUCTAIIIH30BALNEIX Hopoa. [To BuemHeMy 001HKY rpaHo-
OUOPHTSI IPEACTaBISIOT c0b0it cr1abo rHelCHPOBaHHbIC MONYKPHCTATLTHIECC-
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KH€e TOPOABI Ceporo uBeTa. B mpescnax pyIHOM 30HB], IAC TPAHOIMOPHTEI
BCTPEYAIOTCA B BUIE TEKTOHMYESCKHX OIOKOB, OTMEYAIOTCH KATAKJIA3UpO-
BaHHbIE pasHOCTH. KCEHOIUTHI NpeACTaBACHS! IMyDOKO NiepepaboTaHHBIMH
(10pOJIaMH, PacIIPOCTPAHEHBI NOBCEMECTHO, HO Npeobajalomee YHCIo X
OpHYPOYEHO K OCEBOH JaCTH COTIKH, Hanboree BEICOKOH B 3PO3HOHHOM cpe3e
MHTPY3HH. T4, IOBONBHO LiMpoKas (1o 250 M) nonoca 6,113MepHIHOHANIBHO-
o IPOCTUPAHHA HOCHYKHAA pyACBMetatolleH CTpyKTYPOH MECTOPOXK/IEHHA.
Haikiku [IpeobpaneHOBCKOro pyJHOro 0N IPEACTABACHbI IOPOAAMY Pa3HO-
ro COCTaBa: AOPYAHBIMHU ATHTHTAMHY, IIETMATUTAMH, MEJTIKO3EPHHUCTEIMY H TIeT-
MATOHAHAIMH OHOTUTOBBIME IPaHHTAMH, KBAPIIEBLIMH 62CTOHHTOBBIMM ITOP-
(puTaMy, TaMIpohapamMu.

. Pyanoe none xapaxTepH3yeTcs CIOXHON TEKTOHHUEcKoH 06CTaHOB-
ko#i. HanGonee MolHas 30Ha ApoOACHH MIPOXOAUT 10 LEHTPAIbHOM Jac-
£H, BBITSAHYTA [10 OCEeBOi wacTu xpebra Gonee uem Ha 1,5 KM npy wupuHe
250-300 m.

. Ha mMecTopoxesHy NpoBe/ICH LelblH KOMILICKC reOQH3HICCKIX H pas-
BeIouHBIX pabot. Msyuyerne MecTOpoXKIEHHA ¢ MOBEPXHOCTH NPOBOANINCH
TyTEM IPOXOAKH KaHaB # wWypdoB. B 10KHOM YacTH MECTOPOKIACHHS, IAe
MOUIHOCTh HAHOCOB 3HAYUTENbHAsA, BMECTO 1IypdoRr OypUIiCh KOPOTKHE BEpP-
THKANbHBIE CKBAXMHBI KOMOHKOBBIM CIIOCOOOM.

. MzyyeHune riybOKHX TOPH30HTOB MECTOPOXKICHHS OCYIICCTRIIUIOCEH IIPU
MOMOILLY TOPH3OHTAIBHBIX I0J3EMHbBIX BBIPA0GOTOK (KBEPLLIAXHBIX LITONEH).
CKBaXKHHbBI KOJIOHKOBOTO Oypenus pacniojaranuce no cetu 80x50 M. Ux rny-
oyua 100-300 M.

Y €0JIOrOpa3BENOYHBIMH pa60rr AMH YCTaHOBJICHO, YTO B II€JIOM PYIHAA 30HA
NPEACTABILAET COOOH BHITAHYTOE B CEBEPO-BOCTOYHOM HAlIPaBJICHHH JIMH30-
obpasHoe Teno. MomuocTs ee konediercs ot 70 no 300 M, cpensas — 150 M,
TIPOTSEHHOCTE — 2 KM. B KORTYpax pyaHOro Mol 30Ha npociiekena Ha 1500
M, Ha HO’KHOM OKOHEYHOCTH CONKH 30HA YXOOUT o4 HAHOCCBI MOIITHOCTHRIO 30
70 M ¥ npocnexena ette Ha 450 M. 1o BepTuKanu pyaHas 30Ha H3Y4YEHA Ha
250 M. C rnyOHHOM MOILHOCTE YMEHBIIAETCs. B npeaenax MUHepatn30BaH-
HOMH 30HBI MECTOPOKACHHS BBIABICHO CCMb OCHOBHBIX PYIHBIX T€JI, KOTOPbIE
NIPEACTABIAIOT COOON YUITMHEHHBIE B ONMH3MEPHIMOHANEHOM HAHPaB/ICHAH
3aJIeIKH € IPOCTOH MOPGOIIOTHEH, HO CIIOXHBIM BHYTPEHHUM CTPOSHHEM.

BelaesnesHeie py/HbIe TENa MMEIOT NMPOTSHKCHHOCTS oT 131 mo 733 M,
MOIIHOCTE — 0T 7,5 1o 57,0 M, riTyOHHY pacnipoctpauenus — 100-150 M. Pya-
HBIC T€JIa HE HMCIOT YETKHX CCTECTBCHHBLIX I'DAHHIL M BBLOCISAIOTCA IIO pe-
3yAbTaTaM ONpoOOBaHMA Ha PEJIKHE METATLL. Py/ibi MECTOPOXKICHMS KOMI-
JIEKCHBIE PEAKOMETAILTHHO-(QIIOOPHTOBLIE H NPEACTABILIIOT COOOM rpeii3eHst
M rpeH3eHHPOBaHHBIE TPAHOAHOPHTSI C PEAKOMETANIBHO-GIIIOOPHTCOACPKA-
LHMH HpOXMIKaMHu. KonruyecTso GumrooprTa B rpefizeHax H rpeH3cHH3HpO-
BaHHBIX IPaHOINOPHTAX KojebeTcs ot qonei nporcHara A0 7-9%. Ins dumo-
OpHTa INIPOKUIIKOB XAPAKTepHBl (GUONETOBBIN, 3€IeHBIH U OCNbIi TiBETA,
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OTCYTCTBHE TI'a30BbIX M TBEPABIX BKMOUeHHH. dunoopuT Gonec nosgHe re-
HCpalkH acCONMUHMPYECT C KAABIIUTOM B TOHKHMX KaJIbLHT (I)J'II'OOPHTOBLIX npo-
XKHIIKax GecLBETHBIH, CBETIO-T0JyDO0H OKpacKH.

B koHTypax 1107c9eTa 3anacoB pyasl no kareropum C, oHeHeHs! B 15,2
MaH. T. B HuX conepxanue diaroopura konefnercs ot 5 9 54 ne 6,44%, cpen-
H8a BeauuuHa — 6%. 3anacel GQUIIOOpUTA B 31UX KOHTYPax OUpECAEicHBI B
KOJTHYCCTBEe 927,7 THIC. T.

IMpu oborauieHNH pya METOOM CCACKTHBHON GIOTALNH TONYYEH KOH-
JHUHOHHBIN KOHIICHTPAT QII0OPHTA B KOMHICCTBE 16-35 K Ha TOHHY pY/BI.
H3BncdeHUC B OTKPEITOH LIENH cocTaBadeT 59,6% ¢ coxepxaduem ¢urio-
oputa 96,2%. B 3aMkHyTO} nenu n3sicueHuce ¢umoopuTa OyaeT NoskiLie-
HO 32 cuetr 06paboTKH NMPOMMIPOAYKTOB, B KOTOPBIX ocraercsa 27-40%
BCEro GIIoopHTa.

B npenenax MecTopoXaeHHs BBLCISAIOTCH ABE 30HBI TPCIUHHHO-TPYHTO-
BBIX BOZ, OJHA - 10 NoJoLuBhbl I Meprauuika, BTopas — 1ydxe MOTOMBbL
conkd. Hanbonee BoxooOnIbHBIM ABIACTCH 1ICPBEIH TOPH3OHT, XapaKTCPH-
3yrouuiica ko3 dHLHeHTOM drnbTpanvn 7-9,5 MY/CyTKH 1 YAEJILHBIM BOAO--
upurokoM 0,26 M*/yac. [Ipu pa3paborke pyaHsIX TeN, BOJAbI NEPBOit 30HBI
JIETKO MOTYT JAPEHHUPOBATHCSA B ROHMHY p. BHIDKaH ¢ TOMOLIBH BOIZOOTINE-
HBIX KaHaB. OCHOBHBIM HCTOYHHKOM MECTOPOXACHHUA IS MOMYUCHHA TCK--
HMYECKH TNPHIOJHONW BOIBI, B HEOOXOMMMOM I/ IPEANPHATHA KOMHYUECTBE,
MOXET OBITB TOJILKO P. BHJDKaH, MPOTEKAONIAs Y BOCTOYHOM I'DAHHLIEI PyI-
HOTO MO,

FopHo-reosoruueckye # riAPOTEONOIHYECKHC YCIOBHUS MECTOPOXKACHUSA
TO3BONSAIOT BECTH €0 00paboTKy OTKpBITHIM criocobom. Kak yxe yxasbisa-
JI0CH, QIIOOPUT ABASETCS MOMYTHBIM [1071€3HBIM KOMIIOHEHTOM PEaKOMETAJl-
JILHOTO MECTOPOXACHHA. DKOHOMUYECKHE pacters! (B neHax 1960r.) moka-
3474, 9TO CTOMMOCTE | Kr (IroopHTa B KOHIEHTpate | copTa cocTaBuT 0,62
py0., CICAOBATC/IBHO, TOBAPHAA CTOHMOCTh ITOJIE3HBIX KOMIOHCHTOB H3BIIC-:
KaeMBIX #3 1 TOHHBI pyabl HOBBICHTCA Ha 24%, 4TO CBHAETENLCTBYET O NPH-
ObITBHOCTH OY1yIIEro TOPHOPYAHOTO IPEANPHATHS H O BO3MOKHOCTH 11011y~
YEHUSA NPOAYKLIMH 110 CTOMMOCTH 3HaYHTE/IbHO HMKE OTIIYCKACMBIX IIEH.

ITomanosckoe npongnenue ¢rmwoopuma naxonurcs Ha 1paBoM Gepery
p. Carasl-bupa, koTopas sBnsercs IeBbIM NpUTOKOM p. Bupa. Ha pynonpo-
SBICHHMH BBIACICHO TpH ydactka: LleHTpasnbHblid, 3amansslit 1 BocTouHsii,
KOTOpBbIe MeXIy coboif pa3o0IIeHs! 6e3pYIHbIMU Y4aCTKAMHU. 34CCh BLIAB- |
JICHBI ABa MOP(ONOTHYECKUX THNA OpyXeHEeHUs: Ha [[CHTpanbHOM ydacTke
npeobnanaoT GIIOOPUTOBLIC JKWIbL, Ha 3anafHOM B BOCTOMHOM — 30HEI
uapobnenus cpean >3hdy3usoB ¢ GrroopuTOBOH MuHCpanusaueil. [Ipakry-
UYCCKHH MHTCpeC NpeacTapigeT LIeHTpanbHbli y4acToK, Ie Cpeay KHCIIBIX
3¢ by3HBOB HIXKHEI'O MEIIa BBISBIICHO HCCKOIIBKO KBAPL-(IIOOPUTOBBIX XKL
Bee skunbl uMeroT 61M3MEPHAMOHANIBHOE IPOCTHPAHHE, @ UX IPOTSHKEHHOCTD
socturaer 250 M. CpenHsist MOIHOCTD & Ul kuia 1 - 0,7 M. xuna 3 — 0,5 m.
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Conepsxkanme Gmoopura ot 2 00 3.5%. [lporno3nele 3amacel GuroopHTa One-
HuBaoTCH B 145-150 ThIC. T.

' THHBI

O6uine crefeHHst. [ IMHBI — 3TO CBA3aHHBIC HECLEMEHTHPOBAHHBIC OCa-
JOYHBIE FOPHBIE [IOPOJBI C IPe0DIaAAREEM IIMHHCTRIX MHUHEPATIOB, CIIOXKEH-
HBIC [PEHMYILECTBEHHO MEITHTOBBIMH YacTHuamy (auaMetp Merce 0.001
MM.).OCHOBHBIMH ITTHHUCTHIMHA MPHEPATAMH ABNSHOTCA MOHTMODPHILTIOHHT, Ka-
ONIMHMT, JHKKUT, HAKPHT, DATbITOPCKHT, TamiyasuT (Tabnnua 3.35). B cocras
[TIMHUCTBIX [IOPOA BXOAAT IMHHHCTHIC U GIM3KHUC K HUM 1O (PU3HYCCKUM CBO#H-
CTBAM MHHEDANHI, 8 TAKKE KapOOHATHL, MHHepassl 60KCUTOR, KBapl, I1oJe-
Bble UIATHI, aMUGONBI, CIIOAEL, NUPOKCEHBL, YITIUCTBIC BENECTBA, THAPO-
KCHABI JKeJIe3a 1 Maprasua, CyIbQHIbL

: Tabnuua 3.35
I'muxnAcTeie MHHEEPAIHT [9]

HanMmenoBanue MuHepana Xumuueckas popmyna
MOHTMOPHLIOHHT Mg;(OH)4[S1404(OH),]-nH,0O
KaoJNHHHT, AUKKHT, HAKPUT AL{OH)4[S1,05]

[Tansiropcxur Mgs(H,0), (OH),[SisO4¢]24H-0
lannyaszut AlL{OH),[Si,05]-nH,0

[To MUHEPaNBHOMY COCTABY BBIACINAIOT IHHBI OCHTORUTOBbIC, KAOTTHHH-
TOBBIE U NANBITOPCKHTOBEIE [27].

BenrouuToBbic rMMHEl (GEHTOHUTHI) — TOHKOAKCIIEPCHBIE TIHHBL, COCTOA-
e Sonee, 9eM Ha 60% W3 MHHEPAJIOB IPYNIIH MOHTMOPHIUIOHHTA H O01a-
N@YOLUME BBICOKOW CBA3YIONICH CIOCOOHOCTHIO, 31COPOUMOHHOM U KaTaTHTH-
YeCKOH aKTHBHOCTEIO. [ TIMHBI ¢ MEHBIIIHM COAEPKAHHEM MOHTMOPHILIOHHTA
Ha3bIBalOT OcHTOHKTONONOOHEMH. [l cocTaBy OEHTOHUTEI OAPA3AETAIOT-
¢ Ha IMENOYHLIE H (IER0UHO3eMeNbHbIe. B i1enoYHbiX 6eHTORUTAX OCHOB-
HEIM KOMITOHCHTOM OOMEHHOTO KOMIIIEKCA UICMEHTOB SBISIOTCH KaTHOHBI
HAaTpHUs. OTH INMYHBI XapaKTEPHIYIOTCA BAArOCTOHKOCTHIO, CIIOCOBHOCTHIO K
00pa30oBaHUIO0 KOJUIOHAHBIX CHCTEM. B 1en0uHo3eMelbHLIX OeHTORUTAX 60~
Jie€ MOIOBHHBI OOMEHHBIX KaTHOHOB IMPEACTABICHEI KALIHCM M MATHHCM.
KayecTBeHHBIE II0KA3aTENH IIEI0YHO3EMENTBHEIX, TI0 CPABHEHHIO CO IIEN0Y-
HBIMH OEHTOHWTAMH 3HAYHMTENBHO HiDKe. OHH XapaKTEPU3YIOTCA MEHBIICH
rHAPOPHIBEEOCTEIO U CBA3YIOMIEH CIIOCOOHOCTHIO.

KaonuHOBEIC [HHBI — PHIXTBIE CAa00CUCMEHTHPOBAHHBIE TOPHBIE IIOPO-
Abl, COCTOAIIME He MeHee ueM Ha 50% H3 MHHEpaNoOB IPpyIIb KAONHHATA U
13 APYTHX MPO/IYKTOB PAa3pPyLUCHHS H3BEPKCHHBIX F'OPHBIX NIOPOLI.

[NTanbIropCKHTOBBIE MTHHBI COCTOAT MPEMMYILIECTBEHHO U3 MMHEpasla na-
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JBIFOPCKMTA, 0ONAJAOMIEI0 UCHHBIMH (PH3AKO-XHMHYCCKHMH CBOMCTBAMH.
Oco0esHOCTH NaRbLITOPCKUTA ONPEIEHsIOT ET0 CBOMCTBA: afcOpOUMOHHDbIE,
CHOCOOHOCTh CO3/1aBaTh RBICOKHE AUCTICPCHOHHBIC Cpebl, GOMbILYIO yueTb-
HY10 TIOBCPXHOCTD, M'MJIPOGHILHOCTE U IPOYHE, KOTOPHIE B 3HAYUTENBHOM CTe-
TIeHH OTAKYAITCA OT XapPaKTEPUCTHK JAPYTHX IITHHHCTHIX MUHCPAJI10B H ONpe-
JENA0T CBOHCTBA NABITOPCKHTOBBIX [UTHH.

Ob61acTH NpUMEHEHUA M TpeGoBanusa llpOMblllIJ'leHHOCTﬂ K CHIPBIO.
BEHTOHHTOBYBIC IMIHHBI LUMPOKO IIPUMEHSIOT B Pas/IMYHBIX OTPACIAX HApOXHO-
IO X034HCTBa, OHU MCIOIB3YIOTCSH Ul M3TOTOBICHHNS BBICOKOKAYECTBEHHBIX
APOMBICIIOBBIX XHAKOCTEH, TPUMCHAECMBIX B MybokoM bypenun. B ueproit
METAUIYPrun OEHTOHHTH MCIOJIB3YIOTCA B KAYECTBE KEPAMHUIECKOM CBA3KH
IIPH NPOU3BOACTBE OKATHIICH U3 jKeIE30COACPKALIHX KOHICHTparoB. B sm-
TEHHOM NPOM3BOACTBE — B KadecTBe CBA3YIOIIETO MaTepHala JUlf M3roTOB-
ncHus HopMOBOUYHBIX cMmeceil. Lien0ouHO-3eMCNBHBIC H HH3KOCOPTHBIC LIe-
JIOYHBIC OEHTOHHTHI UCTIONB3YIOT B IPOM3IBOJACTBE BHICOKOKAYCCTBEHHOTO
Kepam3uTa. B cenpCckoM Xo3siiicTBe GEHTOHMTHL HAXOAAT CIIPOC MPH MPOH3-
BO/ICTBE KOMOUKOpMOB (KapbaMHaHOro KoHNeHTpara). Hlenoyno-3eMensHble
OEHTOHUTH! HCIIONL3YIOTCA B npoliecce Hedrenepepabotkn {27].

Obnacti npUMeHeHHs KaONHHOB BechMa oOwnpHBl. Kaonunoswie rmu-
Hbl 001aIAI0T BEICOKOH OTHEYNIOPHOCTHIO, CIIOCOOHOCTBIO 00PAa30BHIBATH C
BOHOM MIACTHYRYIO MaCCY, MHEPTHOCTHIO 10 OTHOILCHHIO K KUC/IbIM H [ie-
JIOYHBIM PacTBOPaM, BHICOKOH MeXaHH4€CKOH MPOYHOCTEIO B CYXOM COCTO-
SHUH, OENbIM LBETOM OBOXKCHHOr0 9epPEenkKa. ITH CBOHCTBA OLPEAENIIOT
IPHUMCHCHKE KAOMMHA B KaYECTBE CHIPbst ANs IPOU3BOJACTBA TOHKOHR, OBITO-
BO#, XO3AHCTBCIIHON, CAHUTAPHOMN, DNEKTPO- H PAJIHOKCPAMHKH, OTHEYTIOP-
HBIX K3ICNHi, CHIYMHHA, CTeKJIa, KpacHTeleH H conel amoMunns. B 6y-
MaXKHOH IPOMBIILICHHOCTH 110 40% 060ralCHHOIO KA0NNHA NPUMEHSIOT B
KaueCTBE HANIOMHUTENSA M JUIS M3TrOTOBJICHUSA BBICOKOKaYECTBEHHOH MeJo-
saHHOH Oymarn. B pou3BoncTBE pe3HHbL, HCKYCCTBEHHON KOXKH, TKaHEH, B
KabeNlbHOH MPOMBHILIEHHOCTH, [1IPH H3TOTOBIEHHH MIIACTMACC KAOJHHBI YTIOT-
PEOISIIOT KAK HANOIHUTCIIH.

[TansIropckUTOBBIE TIHHE! IPUMCHAIOTCS JUTA MOAYUCHHS CONECTOHKHX
¥ TEPMOCTOHKHX IPOMBIBOYHBIX XXHIKOCTEH, B KadecTBe COPOEHTOB H Ka-
TANU3ATOPOB KaK cTabninu3upyomue 106aBKH B IIPOU3BOACTBE YAOOpeHHI
H AOXMMHKATOB, BO3MOXXHO MX HCIOJIB30BAHME M B PSAE APYTHX oTpacnei
HPOMBIHIICHHOCTH.

XapaKkTepHcTHKa MeCTOpPOXAeHHil u nposinennii. B npenenax EAQ
BBIABJIEHBI ABa cpenHuX (Xabaporckoe u [Ipuamypckoe), 15 Mmenkux mec-
TOPOXKACHUIHA IMIHH U KUPITHYHEBIX CYITIUHKOBR 4 TAKXKC 3 MEIKHX MCCTOPOXK-
J€HHA KEPAM3HTOBBIX INIHH. Bee REIABIEHHBIE MECTOPOXKACHHA NIPHYPOUE-
Hbl K BCPXHE-CPCAHCUCTBEPTHYHLIM AJJIIOBHANILHBIM OTJIOXEHHAM
HAJMOHMEHHEIX TEPPAC KPYTMHBIX peK H K TIIMHUCTRIM KOpaM BbIBETPHBA-
nist, Kpatkas xapakrepyucTuka BceX MECTOPOAICHHI H NPOsIBICHHHA FSIMH
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EAO npeacrasiaena B Tabnnue 3.36.

Bupobudzcanckoe MECMOpoNCOeHUEe KUPRUMHBIX 2IUN PACTIONIOKEHO
B6au3n r. bupoGumkana. Ha 6ase aroro Mecropoxienus B 1978 1. B . Bupo-
OuKaHe BCYYIMIL B CTPOH 3aBOJ 11O IPOM3BOACTRY KPACHOTO KHPIIKMYa MOIIL-
HOCTBIO |2 MITH. IITYK B TOH, IDOHIROICTRO KOTOPOTQ IPCKPAINEHO R TTOCTe-
nHue roael. [HABL ¥ CYTTHHKH OPHUTOJHE! A/ IIPOH3BOACTBA CTPOMTENILHOIO
KupoHia Mapok 75, 100, 125 1 150, mnockoii 4epenuubi, A6IpYaToro Kupinya
H yCTOTENbIX 610K0R,

Bupobuoncanckoe-8 (Bupogheavockoe) mecmoposcoenue xepamiu-
mogwix 2nuH paspabarbiBasoCh IS NPOH3BOACTBA KepaM3uTa. IIKHbI 3TO-
o MECTOPOXXKACHMS TIPHIONHB! N8 IIPOH3BOACTBA KepamM3uTa Mapok 500-
550 u kupoma Mapok 125, 200. .

Hlpuamypcxoe mecmopoxcoenue 2aun, ABIAKOILEECS BCKPHIMICH 0IHO-
MMCHHOFO MECTOPOXICHHMA CHITMKATHBIX ECKOB, PacnonoxeHo B CMunosuy-
ckoM paitone EAQ. Biu3nexaiuMu HaCenCHHBIMH NYHKTaMH OT MECTOPOXK-
nenus asmatorca cr. Ilpuamypekas (na FOB 6,2 km) u Hukonaexa (na 3-4
kM). [To roXXHOW TpaHULE MECTOPOXKICHHSA IIPOXOAHT Kene3Has Jopora Xa-
HapoBck-Mocksa, O CEBEPHOH — aBTOMATHCTPANb C YNYYINCHHBIM TIOKDPBE-
TeM XaGapopck-bupobumkan. B 5 xm Ha BocTok pacnonoxeno Xabaporc-
KO€ MECTOPOKACHHE MCCKA JUIS IIPOM3BOACTBA CHIMKATHOTO KHpPIIX4a,
oTpabatrBaemoe 3aBooM. HecMoTps Ha To, uto CMHIOBHYCKHIH PakoH 1pH-
MBIKACT HETOCPEACTBCHHO K .. H aBTO-, MaruCTpaliiM IKOHOMHYCCKH OH
pa3euT cnaGo, B CBA3M ¢ 3a00NOYCHHOCTHIO OOMBIICH YACTH €0 TCPPUTO-
puu. Haubonec ocBOCHHOM 4acTbIO PaiiOHa ABIAETCS TCPPHTOPHA, 110 KOTO-
po#i npoxonHT TpaHccMOGHPCKas KENe3HOMOPOXKHAS MarucTpanb H aBTONO-
pora Xabaporck-bupoGumxad. Ha ct. [TpuaMypckasi pactionoXeH 3aBoj
CHJIHKaTHOIrO KHpIHYa, Ha CT. Hukomacska — nepesoobpabarsisaromuit kom-
Ounat. Ha 3TOH (€ TeppUTOPHH pacHoAraloTCs IOCEIKH CENLCKOTO THIA
(Kimrouepckoe,-KaMbliieska). Bece HaceneHHbIe MyHKTBHI 00€CHEUHBAKOTCS
anekTpocHabxenneM ot JIOII u3 . Xabaporcka. ICTOUHHKOM TEXHHYECKO-
ro ¥ MHTHLEBOTO BONOCHAbXKeHMs aBiiercs p. AMYpP U IFPYHTOBHIE BOABL,
BCKPBITBIE OTICIbHBIMH KOIOALAMHU M CKBOKHHAMH.

B reonoruycckOM OTHOLICHHH paiiod npuypodeH K CpeiHeaMypekoi fer-
peccun. E¢ NOBEpXHOCTE TOKPHITAas YEXIIOM JETBEPTHYHBIX OTNOKCHHH, KO-
TOPLIH NOACTHAACTCA PEIXIBIMH 00Pa30BaHHUAMH IPHAMYPCKOH CBHTHI [LTHO-
LeH-PaHHEYCTBEPTHYHOrO Bo3pacTa. llocnexHue CMEHAOTCH
NajeoreH-HeOreHOBBIMH, CT1ab0 AMCIIONMPOBAHHBIMH [IOPOIAMH, 3AJICT AKOIIU-
MH Ha N03HeNalecO30HCKOM GYHAAMEHTC, HIE BRIXOUAILEM Ha JHCBHYIO 110-
BepxHOCTh. K Huxonaesckomy rpaGery npuypoueHo IIpuamypckoe MecTo-
poxxacHue TIKMH. ['pabeH uMeeT ceBepo-BOCTOMHOE MPOCTUPaHKE, NyOHUHa
3aneranus GyHaaMeHTa gocturaer 1200 m.
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Ta6nuua 3.36

XapakTepHCTHKA MECTOPOIK/ICHUH 1 NPOSIBICHMUIT THH H CYITIMHKOB KMPNMYHBIX (IPOAOIDKEHHE)

Hasparme Passepannas | Kauectso coippa XpMugerkad cocrus, | 3amack ‘H | O6ascr '
MECTOPOXIEHUS TUIOLIAT % pecypes pKMe ACHHS
MCECTPOXACHESR,
TRIC. M
Mowsocts
HONEIHOTO
CIIof, M —
Amypserckoe-2 - Cyrnupry. Temeparypa obxara 960°C. Ceeaerng B+C,—709 | Kupmsu maprn 150
_ OTCYTCTBYIOT Cy; - 1715
2.1-4.3
AMmypaercioe - CyrmmpKA NeCTaHHCTHE MANO @ yMepenuo | Caeenna A-67 Knprwa  Mapxu 75,
— | mracrmussie, TeMenparypa obxura 1050°C. | orcyremyior B- 103 100, 150.
0.3-2.6
hapobamxaackoe - Temmeparypa ofxura 900-950°C. | §i0;  —59.25-68.37, - Knpoun
: » Bpemenuoe conpotmeacaue oxardio 250- [ AL Oy -8.8.21.5, CTPOHTCABREN
Gupobumkanckoe ~2 . 27- xrfend. F&0: — 3.3-1025
Brpobuuxanckoe —6 E‘z(z --1-058 6.82, MgO
Tuxouskoe
CMuA0BHYCKOE - Fruua, anactuarocts  £-2 xmaccos. Uneno | Cpegenus A+B+C; — 501 | Kupnret maprg 100,
e INACTEIHOCTY 7-19. Cosnepkauie | OTCYTCTBYIOT
43-55 | DesRTOBHX B ANCBPETOREIX wacTRy §2.7%.
| Jgnciinag yeamka 7.9-10.1%.
Mexaumgeckas n{;o-mom 000XKeRHOrO
xuprmya 174 yar/om”™.
Tynryccxoe - IABHa cpeaHETLIACTHY Cepenenus Ay~ 180 Kapnwt
(Huxonaesckoe) Has : OTCYTCTBYIOT OORKROBCHRRT
27
{Tpaamypckoe - aHN rERpOCHOIHC- Crenenus C, - 7985 Kapmiv mapks 125
_— THe, AACHEPCHBIE, JerkolUiaBkHe. YHCIO | OTCYTCTRYIOT
2.0-11.0 macTausocTd  17.6-17.8.  Mexarauecxas

| mpowHOCTE exaTrI0 130160 Kr/cm’.

Tafauua 3,36

Xapamepncmxa MCCTOpO)K}ICHPIﬁ H HpOﬂBﬂEHHﬁ TJIMH ¥ CYTUIMHKOB KHPITHYHBIX (OKOHliaHHC)

Haspauye Paspenamiat | Kagecrso cuipsa . Xumuaeckuif cocras, | 3anacet u | Obnacrs
MECTOPOXACHHS 1nI0Mmas % pecypen npsMeReans
MECTPORJEHHA,
THIC. M
Moinrocts
NONE3HOTO
/108, M
Xabaposckoe - Imuna cnabonecaarucran | Caegenax A2~ 1777 Kepmed Mapgm 125,
— — TOHKOAUCTIEPCHAR, CPEAHEIACTRYHAS | OTCYTCTBYIOT B-429 rocKas  depenkHa,
1.8-3.8 (wieno wiacTignocta 20.5-22.2). Jinpetman Ci+C2 - 2964 | nycrotente
ycagka 7.5-8.1%. Mexannvecxas xepapsuecxae Gnoky
npouHOCTH 284 Kr/on’. mapka 100, 125, B
kauecTpe  pobaskn
IPE  IIPOH3BOACTRE
CAUTEKATHOTO
XHPIHYA Mapkr 75 H
. 125.
i Ofirysenckoe - Fnrna TTACTHYNOCTS 1 knacca. | CpefeHns A+B-2587 | Kmpmeu xmipuarrst B
—— | Temueparypa obxura 1240-1300°C. OTCYTCTBYIOT MyCTOTSI(EIE GOKH.
2.8-11.4
Cyrapexoe - I'nHHa MAACTHIHOCTLIO 2 B 3 KIRCCOB, Crenenus A+B+C; - 718 | Kepouu Mepis 100.
—_— OTCYTCTBYIOT
“ 0'8.2'8 . o n e -
y4. Kupruscknit-2 - Couest  cpenmmeracTdunme.  Odderr | Coeperns Py -4205.5 Kepamart MapaK
BCYTY 2.7-4.4. Temneparypa o6EHI4 | OTCYTCTRYIOT 500-550.
~ 82 1200-1260°C. :
BapoSumxarckoe-§ . | B, IR YMEDEHRO WnacTEHbE. | CBEXCRAL A+B+C) - 6303 | Kepmrt mapxn 160,
(Brpodennackoe) —_— Kospdwmimerr  semywmmaemoc  1.2. | oreyrerRyior KepeMzEt Mapks 550.
Isanexs 3-3.5 | Temeparypa obacmra 1000-1050°C.
23anexs 10-12.5 .
Wykusackoe - Frums cpenEennacTAKRe. | CacaeHRs A+B+C; - 6236 | Kepam3nt MapKH
_ BontywpacmocTs yaoBACTBOpUTEISHAL OTCYTCTBYIOT " 1°500-550.
7.0-7.5 )




B reosorygeckoM cTpOSHUH ¢aMoro MeCTOPOXK/ICHHS NPHHUMAIOT yyac-
THE 03ePHO-AUTOBHANBHBIC 11 A LTIOBHANBHBIC OTIOWEHNS BTOPOH U IIepBOii
HaANOHMEHHBIX Teppac p. AMypa. [1o TUTOIOrHYeCKOMY COCTaBY OTIOXeE-
Hus 06EHX Teppac OJHOTHIIMYHEIE U NIPEICTABIECHB! IMIHHAMH U MEIIKO3EPHH-
CThIMH TICCKaME. O THane MECTOPOKUEHNE IPEICTABALLT CO00H MIacToon-
Pa3HyIO 3aTeXb 1TIMH M [IECKOB € 1apamerpamy 2500x2000 M.

K none3HoMy HCKOIIaeMOMY OTHOCATCA TVIHHBL M IIECKU.

OCHOBHBIM BHAOM Te0NOrOPa3BeIOIHbIX paboT Ha CTANHH [IPEBAPHTCIb-
HOW U AeTanbHOH Pa3BeAKH MECTOPOXKICHHS AB/SNOCH PYYHOE H KOJIOHKOBOE
Gypenne. MecTopOXAeHHE DIHH Pa3BEBIBATOCH OMYTHO (KaK BCKPHIILIHLIC
MOPOMBI) NPH Pa3BeIKE MECKOB. [IPOTKCHHOCTE PA3BEIOUHbIX JIMHHIL KOJIE~
Ganock ot 300 no 1900 M, paccTosAHHE MEXKY THHHAMH Ha Quadrax 250-300
M, B LEHTpaIbHOH uacTH — 125-160 M. C nenkio yroyHeH) s TATON0rHYE CKO-
0 paszpesa H 0TO0pa TEXHOIOTHYECKHX Opol Ha MECTOPOXIEHHH NPOHaeHbI
6 mypdos. banancosrie 3amacel MK kateropun C, cocrapnsior 7985
TBHIC.M’.

XnMHUECKHH cocTaB INIHH (B %): kpemHuesema — 64,67 — 66.71; riuuose-
ma — 16.19 — 18,12; oxucu xenesa — 4.56 — 6.10; oxncu Kaawnna — g0 1,5.
CoaepskanMe [MHAACTBIX YacTH — 88,16 — 93.32%; uecuansix bpakumit —
6,08 — 11.84%. ['HHBI CPENHEIUTACTHYIHEIE C YHCHOM ITTACTHYHOCTH 15.58 —
17,82, JTaBopaTOpHEIMH M TEXHONOTMYCCKAME WCTIBITAHMUAMH YCTAHOBIEHO,
YTO [TIHHB} [IPUIOAHEL TS TIPOM3BOACTBA KHPIIMYa MapKi 125 npu Temmepa-
Type obxura 950-1000°C.

I'opHO-TEXHONOrHYECKKE YCIOBHA OIaroTPHATHBI 1 COBMECTHOM OTpa-
60TKH, BO BpeMs BCKPBIIIHBIX padoT, NpH aKCIulyaTauuu [lpuamMypcekoro me-
CTOPOXKACHMA CHIMKATHBIX IIECKOB. 3anachl [THH MO3BOIIAIOT UCIONB30BAThH
HX JJ11 KMPITHYHOTO 33BOA3 MOIIHOCTHIO 50-75MAH.IT. KMpNHYa B rod. JT10
3HAYHTEABHO CHH3MWIO Obl CEOECTOMMOCTD BBINIYCKAEMOTO 3aBOIOM CHJIM-
KaTHOTO KHPIH4Ya. YBEJMYEHHE 3aracoB MIHH BO3MOKHO 32 CYET pa3BeqKH
paHee ONTOMCKOBAHHBIX YYAaCTKOB CEBCPO-BOCTOUHEE U CCBEPO-3aMaTHES Me-
CTOPOKACHMS.

CyMmapHbIe 3arach! IIMH W cyruakoB FAO, no ganubsiM B. A. Bypska n
H. TI. JTomaxka (1994 1.), COCTABILAIOT CBHIIIE 8 MITH. T H MOTYT ObiTh CyLie-
CTBEHHO YBEJIMYECHBI. JDTH 3aliackl MOryT obecneunrs paboTy CyLIECTBYIO-
IIIEr0 1 HOBEIX KMPIHYHBIX 3dBOJIOB B TEUCHHE MHOTHX aecarkor jeT. Cae-
JAEHHUA TI0 3alacaM IVIKMH, YHCIASIIUXCS HA TOCYJapCTBCHHOM DanaHce B
KaueCTBE KEPaM3HTOBOTO CHIPBS ¥ CHIPhs JUL TPYOOH KepaMHKH Mpe;icTaB-
nensl B Tabmnne 3.37 u cocTapnsior no karcropun A+B+C, 20334 toic. M.
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Ta6bnnua 3.37

CBEJEHWA
IO 3a11acaM KEPAM3UTOBOTO CHIPbS M ChIPhS NS yﬁoﬁ KepaMHKH,
uMenSIuXCd Ha rocyaapereesaonm Sanance ya 1.01.1999
a) Tl HCKOIAEMOFQ, 3anacet, THIC. M° Nobbraa
MecTopoxaeHHe, COpT, Mapxa; 0) OpOEKTHAR
MECTOTIONOXEHHE CpEOHEE COIEpHAHUE A+B+C, | Gy | Beero daxtruec-
IONIE3HBIX Kas 3a
KOMTIOHEHTOB H 1998 1.
BpeAHBIX IpUMeceit
BupoluxaHckoe-§-¢ a) nmura Ang kupuwnya. | 6069 - 6069 | -
bupobumkaHcKkiit p-H M-100 u xepamsuta M-
6 KM Ha I0ro-3anan oT 550
r.BHpobrmKaHa I'OCTw 9759-65,
530-54
Ifyxunckoe a) I'muna wia 6236 - 6236 |-
BupoGuakarcxuit p-H kepaMszuTa. M-550 .
3 kM Ha toro-3anag or . | TOCT 9759-71
Bupobukana
Kumxkarnckoe a) CyrnuHox s 366 - 366 -
OO6myacHCKHH paloH KAPNHYA
0,7 KM K 10T0-BOCTOKY OT | 6) cpegHsd MOUWHOCTE
XI5 1. YHMKaH To1e3H0ro cnos 1 M
[fpuamypckoe a) nunAa g kupmiga | 3645 - 3645 .
Cuupoeuuckuil paor 6 | M-125-175
KM K 3a[1any OT X. 1. T'OCTw 9174-75,
cr.Jlpuamypckas 26594-85, 530-8, 7484-
78
Obnyuernckoe a) CyrIHHOK 215 709 - 709 -
Qbryderckuit paiton ki#ponda M-1-100,
22 KM K 10Ty OT X.A. 6aoxos M-75,
¢1.06ay4uRe qepenUilbl
TOCTwi 9169-59, 530-
54
Oxrabpsekoe a) I'TuHAa B CYPIMHKH 3309 - 3309 -
Oxtabpuckuit pafion A kupriHaea M-125
2,5 xM K OTY OT TOCTw 530-80, 26594~
noc.Oxrabpbekoro v B 9 | 85
RM KOTO-BOCTOHHEE XK. A.
ct.baberoso
Hroro 20334 - 20334 | -




3.3. MHHEPAJIBHO-CTPOMUTEJALHOE CbIPbHE
JONGMHUTHI

Ob6umne cBexenud. JlonoMHT — kapOoOHaTHAs TIOPO/IA, FIE HAPATY C OC-
HOBHBIMH [10POJO00PA3yIOUIMM MHHEPAIOM — JOJIOMHTOM — HEPEAKO NpH-
CYTCTBYET IPHMECh KATBLHTA, COOEPKAHUEC KOTOPOro HHoraa aocruraer 50%.
Onanaxo, 9aiie BCero pacnpoCTPAHSHE! YUCTHIC K [IOUTH YUCTHIC HOTOMH-
Tel. Kpome kaTb1uTa, B ROJTOMHTAaX HCPEIKO HA0MOIAa0TCH ayTOTSHHEBIC THIIC
¥ aHFUZAPHI, PACCEsHHBIE HiTH COOpaHHbIe B KOHKPEIIUH BBIIENEHN KPEMHE-
3eMa (XaIie/IoH ), THAPOKCH B JKEIC3a M MapraHua. Pexe BCTpeyaroTCs TOHKO
paccesHHBIC MPHUMECH MHPWTA, MapKa3HTa, OPraHHYECKOro BEIECTBA HIH
cunolHas nponHTka SnTymom. [To TpemrHkaM H B nycToTax Habmomares
BBLIICICHHA NAABIFOPCKHTA. B NepcMEHHABIX KOMMYECTBaX NMPUCYTCTBYIOT B
PAacCEesIHHOM BHAC NPHMECH FHAPOCAIOAB! U MOHTMOpHIIoHHuTa. [IpHMecs
TeCUaHO-aNeBPUTOBOr0 MaTepHana HabaoqaeTcs HevacTo H O0bIMHO B He-
GONBIIHX KONMHYESCTBAX.

Munepan nonomur — CaMg (CO, ), - umecT TeopeTHycckuit coctas (%):
CaO - 30,41; MgO -21,86; CO 47 73 uny B mepecucTe Ha KapOOHATHI
CaCO, - 54, 27 MgCO, - 45,73. 6Tuomcune Ca0: MgO pasno 1,391, Mar-
HU MOXKET HACTHTHO 3aMelaThCA Fe?", pexe Mn?* [9].

JIONOMHT KPHCTA/UIH3YETCA B TPUIOHANBHOH CUHIOLHH, 06pa3ycT KpHC-
TaBl pOMOO3IPHYECKOTO, Peke MPHU3MATHYECKOTO WM Tabauryaroro ra-
6uTtyca. CraitHocTts y JosoMHTa no pomOoaxpy cosepiucHHas. Kpreramis
6CCHBCTHHC, WHOr A GCIIHX H CBCTHARIX OTTCHKOB PasnmuyHeIX I{BCTOB. breck
€ro CTEKJTAHHBIMN, H370M BONYpakoBHCTbiH. TBepROCTE No tikane Mooca 3,5-
4. JIoNOMHT pacTBOPACTCS B KHCIOTAX C BBIICICHHCM YTTICKHCIIOTE HCCKONE-
KO MEHBIICTO KOJIHYCCTBA, Y€M IPH PAcTBOPCHUM Kaneuuta. IIpu HarpeBa-
HHY Ha BO3AYXe 10 TeMmeparypsl 48-54°C nporcxoauT ero auccoumands [9].

DU3UKO-MEXAHMYECKHEC CBOWCTRA JOIOMMTOR: IUIOTHOCTS 2,75-2,85 r/em?
; nopuctocts 0,40-12,60; kodddunuuent kpenoctu no Iporoassakonosy 2,1-
9,8; npemen npouHocTH npH cxkatud 40-323 MIla; nopeaen IpoYHOCTH OpH
pactskenny 1-16 MITa; koadduiment xpynkoctu 7,2-48,0; Monys ynpyroc-
TH 4,5-8,5x10% [1a.

Haubonee pacnpocTpaHeHHoN CTPYKTYPOH /IONOMUTOB ABMSCTCA KpUC-
TATHIECKH-3ePHUCTAA: TETHTOMOPHAS M TOHKO3EPHUCTAS — pa3Mep 3e-
peH MeHee 0,01 MM, cpennesepauctas 0,1-0,25, kpynnosepHucras — bonee
0,25. Paznduarorcs Takke cleyollne CTPYKTYPbl: OOIHTOBAs, NPH pa3Me-
pe oonutoB Gonee 1 MM — KpyTHOONUTOBAs, GHOreHHas (BOZOPOCeBas, CTpo-
MaTOJIHTOBaN ), CPEPOTHTOBAs, HHOTAZ y3elKoBas, nopdupobnacrosas. Cpe-
Oy Texcryp Haubolee pacnmpocTpaHEHbl MaCCHBHAg, CHOHCTAd,
OpexaueBHIHAS.

Mo npoHCcXOXKACHUIO BBIOCNAIOTCA ABE OCHOBHBIC I'PYIHIBI 107I0MUTOB [40].
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[leprad rpynna npencrasieHa NCPBUUHBIMU ~ CCAMMEHTALHOHHLIMH JOMO-
MHTaMH, KOTOPbIE IHPOKO paclpocTpaHeHbl, 0cOOEHHO B IPEBHUX TOMUIAX.
OHM 11peAcTaR/BIOT €000 XEMOTreHHbIC IOPOLAH], CPEAM KOTOPBIX BRCTpeda-
10TCA TaKHe OUOTeHHBIE PA3HOCTH, KaK CTPOMATONUTOBBIE H BOAOPOCIEBEIC.
Bropoit Tvi npeicTasngioT METaCOMATHYCCKHE IOIOMATEL, BO3HHKLINC fy-
TeM fepepacnpeneeHns OCaNOTHOrO MaTepUaia B XON€E MO3AHET0 AHAreH -
3a ¥ KararcHesa, OH“ p%BP!TBI ﬂpCHMyu.leC‘IBCHHO B f1ajaeo30¢€, 17 MHOro
TAIKOKC Y HEPBUYHO-0CANOYHBIX, CEAMMCHTALIMORHEIX JONIOMUTOB. U3BecTHEI
[IPAMEPB] COBPEMEHHON XEMOrcHHOH canky xonomura (03. banxain).

CenrMeHTaUHOHBBIE (XEMOTEHHbIE) TOTOMHTHI ABJIAIOTCA Hanbonee 4u-
CTHIMY IO XMMH4CCKOMY cocTaBy. OHM 0011a1al0T KPHCTAMIHYECKUY -3CPHHC-
TOM, HHOTIA OONHTOBOH CTPYKTYPOil, OTAIHYAIOTCA NMOBLIMIEHHBIM COAepKa-
HueM okucu Maruns (19-21,9%), manoi nopucrocrbio. Takue 10M0MHTBL
3aJIeT3l0 TUIACTaMH, KOTOPBIC OWIMTAIOTCS BHUICPKAHHOCTRIO COCTaBa U
CBOMCTB Ha 3HAYUTCALHBIX PaccTOSHHAX. OCHOBHEIC MACCHI TAKHX JOMOMH-
TOB 006pasoBanuce B TOKeMOpHH u naseosoe. [Tancosokckue Mecropoxie-
HHS JOTOMHTOB IIPUYPOYEHBI B OCHOBHOM K OTIIOKEHHAM KAMEHHOYTONLHOH
cucteMbl. CTPYyKTYPHO-MOP(OIOTHICCKUMHU IPH3HAKAMH XEMOFEHHBIX J0-
STOMHTOB ABIAKOTCA TPEMIMHBI YCHIXAHHA, 3HAKW BONHOBOH pAbGH. Jng Hux
XapaKTepHa napareHeTHYECKad aCCoUHanus CONYTCTRYIOMMNX MUHEPANBHBIX
BBIACICHHH — T'HIICA, aHTMAPHAA, LICAECTHHA, ranTa.

Buorennsiec 10/10MUTHI 00pa3yioT BOAOPOCHEBEIE 6MorepMnl B fopMe
KapaBaes, JIMH3, KOHKPEUUH ¥ 00BIYHO HE UMEIOT OONBILIOre pacnpoCTpaHe-
Husl. OHaKo IpH COYETaHHH GHOreHHOI0 IPONECca ONOMUTOOOPAa3OBaHH ¢
XE€MOTCHHBIM B IPCBHHUE IEONOTWICCKUE 3TTOXN BOZHHKAIK MOHIHBIC TONLIH
BOIOPOCIEBBIX JOTOMHTOR, JIJIl HUX XapaKTepiibl CTPOMATONNTOBAS U OHKO-
AWTOBAA CTPYKTYphl. TEKCTYpbI GHOTEHHBIX HOJTOMHTOB CXOKH C TEKCTypa-
MH XCMOI'€HHBIX IOJIOMUTOB: C/IOUCTas, CTYCTKOBas M KOMKOBaras. buorch-
HEIE JOJIOMHTHI COAEepKaT GOIbIIOe KOMHIECTBO OCTATKOB OPTAHH3MOB.

JluarcHeTUUCCKYE AONOMUTHI O0NANAIOT CTPYKTYPAMU 3aMELIEHHKS, KO-
TOPBIE OTPCACTAIOTCA CTPOEHHEM TICPBOHAYANTBIIBIX H3BECTKOBBIX 0CAIKOB U
ocratkoB ¢ayHsl. [ HUX XapaKTepHbl SCHOKPHCTALIHYCCKAsA CTPYKTypa,
o0yCnoRNIeHas p/JAOM OT OTACABHBIX KPHCTANNOB 0 HOTHOI'O 3aMETHCHHS C
oOpasoBaHHeM MO3aHUKKH M3 HAHOMOPGOHBIX 3epcH, B HCEBIOOOIOMOUHOMN.
Dayra 00b14HO OOUNIBHA, HO I10X0H COXPaHHOCTH. XapaKTEpHA 3HAYMTCIILHA
BTOpPHYHAA NOPHCTOCTh. CORECPHAHHE MarHuA B AOIIOMHTAaX TORMKEHRoE (17-
19%). HomoMUTH3aLHs MOXKCT HOCHTE H30HpaTenbHbill XapakTep, pa3BUBa-
SCh MO HEMEHTY WJIHM CKEJIETHO-IEH/IPHTOBBIM H APYTHM CTPYKTYPHBIM KOM-
MOHCHTAM H3BECTHAKOB, 10 MX [IOCTCEAMMECHTALMOHHEIM CTPYKTYpPaM.
[To3TOMY 2OJOMUTEI 2TOI'0 THIId MEHCE BEIEPKAHBI I10 COCTAaBY U CBOMCTBAM.
OHY 3aneraroT JIWH3aMK, FHE30aMH, 1ITOKAMK ¥ B BBAE TE/I HEOPaBHIbHOR
(popMbI, OTHOCHTRIIBHO peXke B BHE MNACTOB. B nosoMuTax IpucyTCTByIOT
(IPUMECH KPEMHHS. CYIb(HNOB Xee3a 1 LIUHKA.
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ObaacTy HpUMEHEHHH U TPpeDOBAHMSA [IPOMBIILIEHHOCTH K ChIPDLIO,
JONOMKTHI - TOPOABI MHOTOLISNEBOTO HCMONB30BaHuA (70 20 HallpaBIeHHH ) U
UIMPOKO TIPHMEHSIOTCS B KAYSCTBE METAILYPrHYECKOr O, CTPOUTENHHOTO, ar-
POXMMHYCCKOTO H JIPYFUX BHIOB Chipba [16.24,33,43].

Tpu mpoMeIIIeHHOH epepaboTKe NOTOMHTOB B 3aBHCHMOCTH 0T OTpac-
JIH HCIIOAB3YIOTCS CaMble PasHbie KaYeCTReHHbBIE HX 0COOEHHOCTH. B offHHX
OpOM3BOACTBAX (YEPHAS METAJUIYPI'Hsl, OTHCYTIOPBI, (QJIIOCHI) BAXKEH XUMH-
YCCKHM# COCT2B, I¢ NUMHTHDPYIOLIM NOKa3aTeleM ABASETCS COAEpKaHHE
OKCHI2 MarHHA. BiIHAeT H coneprkaHAe npuMeceH, 0COOEHHO KpeMHE3EMa.,
BTopocTeiieHHOE 3HAYCHUE HMEIOT (PH3IHKO-MEXaHHIECKHE CBOMCTBA 1Opo-
aet. B gpyrux nporssoacTBax (abpasuBel, HATIOMHUTENY, Jaku, Oymara) on-
PENCIDIFOIUMH ARNAIOTCA PHIUKO-MEXAHHYCCKME CBOHCTBA — IPOYHOCTH, €€
CTPYKTYPHBIE OCOOEHHOCTH.

Hons Meraniypruucckyx [{OJOMUMTOB aocTHraeT 94% Bcero norpedne-
14 JOIOMHTOB.

XuMudeckas TPOMBIUVICHHOCTS NOTPedIeT BeChbMa Malloe KOTHMeCTBO
[LOJIOMHTOB.

JlonoMHTOBBIE MaTepualibl B KA4ECTBE PEareHTa UCIONb3YIOTCA B BOJIO-
OYHCTKC, KOKCBEHHOM NPOH3BOACTBE, CATYpANHy caxapa, Ue/UT0I03HO-0y-
MaKHOM U CTEKOJIbHOM I[TPOH3BOACTBAX, KEPAMHKE, IPOM3BOJICTBE CTPOUTENh-
HbIX BSOKYIHHX MarepHaNoB (JOTOMHTOBRIN LIEMEHT), CEALCKOM XO3SHCTBE.

B Gonemmx 06B€Max NONOMHATHI NPHMEHSIOTCA TIPH CTPOHUTENLCTBE B
KavyecTBe MHEPTHBIX MAarepHanoB. IIpH 3TOM crcuM$HKa BELIECTBEHHOTO
COCTaBa HMEET MUBHMMAITBHOE 3HAUCHHE. 3ACCh BAXKHLI (U3UKO-MEXaHRYeC-
KHE CBOMCTBA: NPOYHOCTh, CTPYKTYpa, JaKTypa MOBEPXHOCTH.

TIpuponHkle ¥ TEXHONOTHYCCKHE THITHL AOTIOMHTOB Pa3/inyatOTCs 110 KOM-
MOHEHTHOMY COCTAaBY M HANUIHIO IpuMeceii. B cooTBeTCTBMY ¢ MHOTOLENE-
BHEIM HX HCIIONB30BAHUEM MPHOPHTETHBIM THIIOM SBISETCA IOJIOMHMT C CO-
JeprKaHHEeM OKCHIA Maraus He McHee 19% u MIMHHCTBIX TpHMeceit 10 2%.
Jlanee BBLOENAIOTCS JAOMOMHTBHI ¢ HOHMXKEHHBIM 10 17% comepiaHHeM OK-
CHZA MaTHH#A, a TAKXKEe MEPreNHcThie (INMMHUCTRIE) PASHOCTH C COACPKAHM-
€M INIMHUCTOrO MarepHana o 25% (tabmuua 3.38). O6ocobaaioTes TaKkKe
Pa3sHOCTH U3BECTKOBHCTHIE, TIECUAHBIE, KPCMHHUCTHIE, KCACIHUCTHIE, 3aIUITCO-
BaHHEBIC, BUTYMMHO3HBIE, TYPHUTOBBIC.

TaGnua 3.38
Cocras 10n0MHTOB,% [43]

HaumenoBaune | [lonoMut MgO Ca0 CO» Kansnur | Causncrotit
TIOpOaL CaCO3x CaCQO; marepuan
1 MgCO; |
Jonomur: 100-81.0 | 21.9-17.7 | 27.4-33.0 | 47.7-42.6 0-19 0-10
| VI3BecTkOBHCTRIH |  90-45 29.7-98 | 29.7-43.2 | 47.3-42.1 9-50 0-10
L TnuRUCTHIH, 90-67.5 | 19.7-14.8 | 22.8-29.7 [ 42.9-35.5 | 09 10-25
| M3BecTkoBO- 81-37.5 17.4-8.2 | 24.7-389 | 42.6-344 | 7.5-45 10-25
[‘ _ TIMHHCTLIN | :
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Ha rexnonorndeckue npoueccel 601bII0OE BIHUAHUE OKA3bIBAIOT CPABHH-
TeNbHO HEDONBLIHE H3MEHEHHS! COACPKAHHS [MHHUCTOro Matepyana. U3 go-
JIOMHTOB, cojepkawmux He Oonee 2% NIMHHCTOTO MaTepuasia, nodyqaroT
KHPHYIO BO3YLIHYIO H3BECT, a [IPH €10 cotepxaniy ot 2% no 6% - Touryso
HU3BECTE. -

XapakTepucTHKa MECTOPOXIeHNH 1 nposisaenuit. Moiudsic Tomum
JAONMOMHTOB ycTaHOBNCHB! B OOny4deHckocC paiione na Manom XuHrase. 3xcce
IOJIOMMTEI TI0SIb3YIOTCS IIMPOKMM pacpOCTPaHEHHEM H MOYTH HOAHOCTHIO
ClIaralT MypaHAaBCKYK CBHTY MO3gHEro nporeposos. Hanbonee niyuen-
HBIMH ABNAIOTCA MecTopokacnns Pososas Ckana u Benas Ckana, pacriono-
JKCHHRIE B Npeciax bypeHHCKOro CPEeAHMRHOTC MacCHRBA.

~ Tabpmua 3.39
CBEJEHNUA
110 3af1acaM AONOMHUTA, YHCIHALMXCS
Ha rocysapcTBeHHOM Oanance Ha 1.01.1999 1.

Opraugsanus, a) THO HCkoNaeMoro, 3amacer, THIC. T HoGeiua

JIBUECH3UA, COpT, Mapka; 6) S NpoeKTHad

MECTOPOXKACHHE, cpeanee lc’:':);lepmarme A¥BHC, | C; | Beero GaxTHyec-

MECTONONOKEHHE 10JTE3HBIX kas 3a
KOMIIOHEHTOB U 1998 r-.
BPEAHBIX IpUMCCe i _

AOOT "JlougoxoBckuit | a) Hoaomur 1 wiacc 17841 - 17841 { 20

H3BCCTKOBEI 3aB02" Ca0-29% 19

BHUP 000i0 T3 Mg O -20%

28.06.94 r. LTI — 45%

Po3osaxz Cxana Si0, + Fe;0,~ 2,8%

(bupakanckoe)

6 KM K BOCTOKY OT X.J[.
cT.Bupaxau

bupaxaxckoe a) NONOMHT A crekna | 340 - 340 -
Obnyyenckuii paiion 6) Ca0 - 29,6%

(Pozopas Ckana) Mg O -2,5%

6 KM K BOCTOKY 0T X.1. | Si0, —2,5%

ct.bupaxau Fe0; —0,13%

CrosGoBekoe a} JAONOMUT AN 8421 4170112592 | -
Qxkrabpeckuif paiton, MEHHOPALMHA KBCIIBIX

309 kv na 3amaz or nous

I cT.JIenunckoe, 6) Ca0 - 28,3%

5 KM K CeBepy o1 € Mg O -21,8%

Croaboeoe SiO, - 0,8%%

AlD; —0,52%
Fe0; -0,39%
TOCT 14050-73

Hroro 126602 4171 [ 30773 [ 20
19
1 - S RN R B




Mecmoposcoenue donomumos Pozoean Ckana, nnn bupakauckoe,
uvaxoautcs B O6ny4aeHckomM pafione EAQ, B 6 KM OT XKeENC3IHOMOPOKHOMN CTaH-
uuu Bupakad Ha Tpanccubupckoii marucrpaini. B 0,45 kM ceepHee npoxo-
IMT TpYHTOBas Hopora bupakan-Tennoosepck, a B 0,4 KM rKHEE — XKETIE3-
Hasg aopora. PalloH 3KOHOMHUYCCKH OCBOEH. JnekTpocHabxeHune
ocywectsiaerca ot JIDI-500.

PaiioH MCCTOPOXACHHA IPHYPOUEH K BOCTOYHOH YacTu BypenHckoro cpe-
JHHHOTO MRCCHBA IPEHMYILECTBEHHO CITOXEHHOTO PAHHCIIATCO30UCKHMH H 1O~
3IHETNANe030HCKMMH IPAaHHTaMH. B HX KpOB:1€ HaXOAATCS METaMOp@H30BaH-
HbIE CIOKHOCKIAIATHIE OTIOMEHUA [IO3HEr0 HpoTepo30s ¥ kemOpus [34).

MecTOpOXACHHE Pa3BEABIBANIOCH € IIOMOILBIO KaHaB (5865 M°), mypdos
(175 n/m), wrrossa# (31 /M), OIBITHOTO Kaphepa H MEXaHHYECKOTO KOIOHKO-
soro Oypenus (92505 n/M). KaHasbl 1 lypdsl MIPOXOAUINCH NO JIHHUAM C
paccrosHHeM Mexay Humu 100 m. CxkBaxuHsl nipoiineHs! no cet (100-200)
x (35-82) M go 1nydunsl 212 M. JIng OLeHKH AEKOPATHBHOIO KaMHSA JIMHUH
KaHaB H Wyp@doOB CryIANKCh,

Mopdonorus 3anexu niactosas. Cpeauuc napaMeTpsl 3aJeKH: JTHHA-
545 M, mupuna- 330 M, MomHOCTH-200 M.

MecTopoxaeHue SBIACTCA KOMILIEKCHBIM. JIOTOMHTEL MOTYT HCHO/NIB30-
BaTHCA B KAYeCTBE OTHEYNIOPHONO MaTepuana, Julsl CTEKOIbHO NPOMBIILICH-
HOCTH, /1 H3BECTKOBAHHA ITOYB, KaK ACKOPATUBHBIH H TOACIIOYHbIH MaTepH -
an. Bee pazHOCTH 10JOMHTOB MPaMOPH30BaHBI.

3artacet ZONIOMHTOB B Ka4eCTBE OTHEYNIOPHOTO MaTcpHasia H LIEOHA-1a-
monuuTens B GeToH mo xareropun A+B+C, coctasiasior 17841 Teic. T, a
3anachl A0JIOMHTOB JUIf CTCKONBHO# POMBILIIEHHOCTH 110 KaTeropun A+B -
340 TEIC. T.

3armacel NOACYHUTHIBATHCE Ha oCHOBaHHH Tpebosanuit TOCT 10175-39 u
TCXHUYECKUX YCnoBHH 2660-50 MunucTepcrBa yepHOH MeTamutyprum. K jo-
noMuTaM 1 Kiacca OTHECEHSB! HOPOkl ¢ coaepkaHueM MgO He Huke 17%.

IIpupocT 3amacoB BO3MOXCH MYTCM NOpa3BCOKH (IaHrOB K BOCTOKY, ce-
BEPY M FOFO-BOCTOKY OT Pa3BEACHHON IIOIIAMN.

B xuMugeckoM cocTage JIOOMHTOB, KaK OFHCYTIOPHOTO Marcpuana, co-
aepxares (cpennue%): S10,-1,81; Al,0,-0,52; Fe,0,- 0,23; Ca0-29,79; MgO-
21,12, HepacTBOPHMAIH ocTaTOK 2.62. B nonoMuTax s CTEKIa coacpxar-
cs (cpennne%): Si0,-2,53; Al,O,- 0,49; Fe,0,- 0,13; Ca0- 29,62; MgO- 21,47,
n. m m - 45,4. B gonomMuTax B KauecTBE MCIHOPaHTa cofepxarcsa (cpen-
nee%): Si0,-1,77; TiO,- no 0,1; Al,0,-0,16; Fe,0,- 0,14; CaO- 30,03; MgO-
21,16; Na,0O- 0,04; K,0- 0,024; SO,- 0,08; n. 1. . - 45,29.

DUIUKO-MEXAHUIECKHC CBOHCTRA TTONE3BAIX HCKOMAEMEIX MPUBOISTCSA HIDKC,

JlonmoMuTEI, Kak OTHCYIOPHLIH MaTePHAI, HMEIOT: ILIOTHOCTbL — 2,86 — 2,98
r/cm?; o6beMHas Macca - 2,71-2,84 r/eM?, HOpUCTOCTL HeTHHHAS — [-4,7%,
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sogenornomerue — 0,29-1,61%, npenen npoyroctu npu cxarny ~ 1008-2001
Kr/cM?, IOpUCTOCTb OTKpBITas — 0,3-2,7%,0rHeynopHocts —1920°, usHoc B
ronogHoM bapabane — 6,5-8,55.

JomoMUTBI, KaK CTEKOJIBHOE ChIPbE, HMET: 06beMHYI0 Maccy — 2,78-
2,85 rics’, BomonornomeHne - 0,15-0,62%, nopuctocts uctrHuas- 0,36-6%.
JonoMuTEI, KaK HaroMHHTEb 6eTOHA (IeKOPaTHBHBIH 1eOeHs ), IPO6UMOCTE
B uiiHHEOpe — 4,4 1-19,0, ko3dduuneHT pasmensuenus — 0,56-0,90 u B cpen-
HeM — 0,62. Mopo30cTORKOCTS — SO LHKJIOB, HCTUPAEMOCTb — 29,6-96,8%,
conpoTurieuue yaapy —40-139 kr/esm?, ofnemnas macca—2,65-2,87 u cpeauss
— 2,77 ricm?, mnorHocTs — 2,01-2,9 u cpenuss — 2,88 r/cM, BOAONOINOIMEHHE
—-0,33%, nopucrocts — 0,35-4,9, cpennss —1,2%.

JlonoMHUTOBBIH ITCCOK (JCKOPaTHBHEIA) UNOTHOCTS 2,82 — 2.9 M cpe/iHss —
2,85 r/eM’.

I'paHynmoMeTpHYECKHI COCTAB AGJOMHTOBOTO IeOHA, HAIOJHUTENA Oc-
ToHa (conepxanue B 5): ppakums 5-10 MM - 14,1; ppakuns 10-20 mm -36;
¢dpakums 20-49 mm —~33,76; dppakuus 40-70 mm ~16,4.

®pakuus JONOMHTOBOIO recka HanouuTes 6eTona (%): 0,16-0,315 mm
-67,69;0,315-0,63 MM 29,37, 0,63-1,25 MM ~9.78; 1,25-2,5 MM 4,59; Gonee
2,5 MM — 1,88,

HJonoMuToBEIM MCOEHD, Kak OTHCYNOPHLIH MaTepHan, ppakuud (%): 5
MM — 78,2-69; 5-25 MM — 78,2-69,2; 25-35 MM — 9,6-6,2; 35-80 MM — 4,8-5;
fosnee 80 mm — 0.

JlonoMuThI, TPYIHO CHEKaeMBIe B TMCTOM BHE, IpH TeMueparype 1600-
1700°C, pacceiraroTcs B mopoulok. [fonHoe cnekaHue nosryyaercs myTem
ofxra B MOKpOM COCTOAHRH ¢ 1oGarkoi 1-2% xene3Hoi OKaIMHBI TIPH TEM-
nepatype 1600°C. O6oxoKEHHbBIE TOTOMHTH B CMECH ¢ MAPTEHOBCKHMM IIa-
KOM obnagaror orseynoproctbio 1 . (MIITY — 2660-50).

[To conepxannto Fe,O, (TY HUncruTyTa cTekna) 10NOMHTBI OTHOCATCS
K CBIPBIO | copra.

B I10 “Ypansckue caMouBeTh” i3 6I0KOB MOTydeHa OGHHI.IOBO‘-IHaSI TIMT-
Ka pa3MepoM (10x10) (40x40) cM, u3 pacueta 6 M>/M* GIOKOB. LlBe:r TUTAT
KpacHBIH, PO30BBIH, XENTO-CEPBIH.

HosioMut yaoBaeteopsct Tpebosanus YMI'Y —8-21-67 Ha nopomox st
[IPOU3BOJCTBA CMOJIONO/IOMHTOBBIX OTHEYTIOPOB.

Hcneitarnst 6€TOHOB MPOU3BOANIOCH Ha 1iebHe MecTopokacHms. Kop-
(pOBCKOTO HECKA-0TCCBA M3-110] Apoduaky U ueMente M-400 Cracckoro 3a-
soja. [Tonyuen 6cron mapku 150-300 (TOCT 23845-86).

Tunporeonoruyeckue ycnopas MecTopokienus 6naronpuaryst. s ou-
THEBOTO ¥ XO3AMCTBEHHOTO BOZOCHA0KEHUA MOXCT HCIIOIB30BATRHCA p. Bupa.

Mectopoxkacerue pa3pa6armaacrcx OTKpPHITEIM c1iocoboMm. [Topoasr xa-
PaKTepH3YIOTCH 06BEMHOH Maccoit 2,65-2,87 r/cv’, OPOYHOCTHIO B BO3AYLI-

HO-CYXOM cocTosHnn 44 1-1910 kr/cm? Koacbcpmmem IO TPYAHOCTH DKCKaBa-
uuu IV, kondduuucnt 110 kpeuoctu no [Iporopsakorory 5-8. Dxennyarauus
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MCCTOPOKACHKS NPOU3BOANTCH OYpOR3PEIBHBIM CMIOCOOOM, HTO OTPHUATCILHO
CkasbisaeTca Ha ONOYHOCTh KaMHi.

IMorepu npu 1o0biee — 3%. I'myGuua paspabotku pyn 42m. Koagpdpuumenr
Bekpbin — 0,02 ky0. M./ky0. M.

Mecropoxcneune OTHOCHTCA K EAHHCTBEHHOMY O CHAalKEeHHIO J0NOMH-
TOM 23BC2 “AMYPCTANL H NPCANPHATHE G pORMHAYCTPHH TS TONYYSHMs
IIEKOPAaTHBHOTO DETOHA.

Esxxeronso poGviBactcs nopsaaka 20 TBIC. T AOJOMHTOB.

JUmst noBbIe AU peHTabCNBbHOCTH IPSANPHATHS UCAEC000pazHO OpraHH-
30BaTh BHIOOPOUHBIH 0TOOp GIOKOB MAKCHMANBHOIO pa3Mepa N4 UX peaiu-
3aUMM B KaUCCTBE CHIPHA [UlS ITONYUCHUS OONMIOBOSHBIX IUTHTOK M XY/I0XKe-
CTBEHHBIX [10/IC/IOK.

Mecmoposicoenue donomumoé benran Ckana pacnonoxeHo B 1 km
cepepHee MecropoxacHus Pososas Ckana Ha neBoM 00p1y HOMHHB! K.
MpaMOopHOTO, B aHAJIOTHYHBIX [€OJIOTO-CTPYKTYPHBIX YCIOBHAX. MecTopox-
JICHYIE IPHYPOYEN O K KOHTAKTY HTHHMHCKOH H MyPAaHAaBCKOM CBUT MO3IHETO
nporepo3od. Oru PHKCHPYIOT COO0H aHTHKITHHATBHYFO CKITAIKY C aJCHHEM
Ha ceBepo-BocTOK [34].

JIOMOMHTEE MPAMOPH30BaHbI, METKOKPHCTAIUIMUYCCKHE, PCIKE CPCAHE3CD-
HHCTBIE, MACCHBHBIE, HHOT 2 nonocdateie. IBer nx cetno-cepsiit j1o 6eno-
TO ¢ pa3nuIHbiM OTTeHKOM. [1opoasl HapylleHsl TPOAOALHBIMU H IONCPEY-
HBIMH COpOCaMH, 30HaMH ApOOICHNA H HHTEHCHBHOM TPEIIMHOBATOCTH.

Pa3Beaka MeCTOPOXACHHS OCYUIECTBISIETCA TO YCTHIPEM JUHHUAM Ka-
HaB, [IPOM;ICHHEIM BKPECT DPOCTHPARUA C PACCTORHHUEM MCKILY HUMH B 100

w. Beero semonteno 2317 M’ kanas. Kpome toro, npobypeHo 6 cKBaXuH
MEXaHHYECKOTO KOMOHKOBOro Gypenus ofsemonm 231 m. M.

B cocraBe nonomutoB Haxonarcs (%): xpemHesem —~ 0,33- 46,07; mony-
TOpHbIE OKUCIB! — 0,26 — 4,52; okuchk Kanbims — 15,8 — 30,82; oknch, MarHusA
-16,8-23,19; n. n. nn. — 9,38 — 46,44,

O6nvemusiii Bec 2,69 — 2,93 r/cM’, yaenbusii Bec 2,84 ~ 3.05 r/em?, Bo-
nonornowenue 0,08 — 1,84%. Mexanudeckasi MPOYHOCTH B CYXOM COCTOS-
Huk 429-2012 xr/cM?, B BOIOHACKILIEHHOM COCTOAHMN —~ OT Pa3pyLICHHS A0
1394 xr/cm? 1 mocne 35 uuxoB 3amMopaxueadus — g0 2142 kr/em?. Io 8
npodam 13 19 Bce KyOuKM HMENK MEXaHHYECKYIO TPOYHOCTE Gomnee 800 xr/
cM’. 3T0 YKa3BIBAET Ha BO3MOXHOCTh BEIOOPOYHO NOJIYYHTH MEIKHE 0110-
KH ONPeEUEACHHBIX MapOK.

COrnacHO JaHHbIM XMMHYECKHX aHAJIN0B, JONOMHTHl MECTOPOKIEHHA
HENPBTOAHSEI [0 COASPXAHHIO KPEMHE3eMa AN MCTIO/B30BAHHS B KAYCCTBC
OTHEYTIOPHOTO MaTepuaa B METALIYprud. OLHAaKO TEXHONOIMYECKHE HCITbI-
TaHKsA He NPOM3BOJUIHMCH. BMeCTe ¢ Tem, I0IOMHTEL UPHIOAHBE [UIA TIOITy-
yeGHHMA MpAMOPHOH KPOLUKY B JEKOPATHBHbINH OCTOH U y,uoaﬂemopmo'r Tpe-
OoBanvgM Ha CBIphE ANA U3IBECTKOBIHUA [1QUB.

TOpHOTEXHUYECKHE H THAPOTEONOTHYECKUE YCIIOBHS MECTOPOKAEHHS Ona-
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IOOPHUATHLL A1 KapbepHOH pa3paboTku. ['PyHTOBBIE BOIBI OTCYTCTBYHOT;
aTMochepHble 0CANKHM APCHUPYIOTCAE TCKTOHHYECKHMH HapyLICHMAMHE, 0CO-
OCHHO 30HAMH TPELIHHOBATOCTH.

BCkpeIHBIE NOPOABI IPEACTABICHBl ACHIOBUEM M JOCTHIAIOT MOLHOC-

2 7o) S « {QL
11 3,6 a, 2 B cpeseM cocTammmeT L6 . Orioienne o6benma BCpoiinn (86

THiC.M?) K 00BbeMY MONC3HOT0 HCKONACMOro OICHBBACTCA Kak 1:27.

3amachi A0JIOMHTOBOIO MpaMOpa OLEHUBAIOTCA 110 Kateropuun C, v co-
cTaBnAKT 2446 Thic.M’, a 10 Kareropuu C, — 475 teIc. T. 3TH 3amacel
yrBepXieHs B 1972 . and nic6us. Mecropoxc,r(eﬁne NEPHONMIECKH IKCH-
JyaTHpyeTCs JIOHAOKOBCKHM H3BECTKOBBIM 3aBOJIOM AN NONLYSCHUS Mpa-
MOPHOH KPOLLKH.

B cayuae 1:0Tpe6HOCTH Ha MECTOPOXXIAEHHH BO3MOXKHO NMONYIUTH BEIOO-
pouHble HIOKH HEKPYIIHOTO PasMecpa Ans U3 OTOB/ICHUA o6nnuOBquon TUIT-,
KM H XYNOKECTBCHHBIX U3/IENINH.

Cmondoeckoe mecmopodicoetue 00ToMUmMos HaXO,IIPITCﬂ B Oxra6psc-
koM paitone EAO B 6 kM ceBepHee 1nioc. Ctonbosoe, CBA3aHHOIO I'PYHTOBOH
JIOPOTOi IPOTSHKEHHOCTHIO 25 KM C LICHTPOM PaiiOHa U TIPHCTaHBIO AMyp3eT
#a p. Amype. OcHOBY 3KOHOMMKH APEACTABIICT CEABCKOE XO34HCTBO.

Paiion MeCTOPOKASHHSI PACIiONOKCH B I0TO-BOCTOUHOI yacTH bypeusc-
KOT'O CPEAMHHOTO MaCcCUBA, B OCHOBHOM, CJIOKEHHOTO HO3XRENATICO30HCKUMH
rpanuTongaM. OCTaTKH KPOBJH IUTYTOHA UPEACTaBIICHb! KPHCTAILAWYECKH-
M# CIaHUaMH H THEHCaM¥ paHHero NpoTepo304 H ToNlleH MeTaMop@H30BaH-
HBIX 2JIEBPONHUTOB, IECIYaHUKOB, QHILIMTOBUIHBIX CAHIEB H A0OTIOMUTOB 110~
3AHEro npotepo3os. Ha nocienHux 3ameracT pydOHOCHas CBHTA M CBHTA
W3BECTHHKOB parinero kembpus. TIporcposoiickue u kemOpuiickue obpaso-
BaHHA MHTEHCHBHO CKIaA4aThie ¢ CyOMEpHAHOHAIBLHBIM NPOCTHPAHHCM
CTPYKTYD [34].

Ha rrouagu MeCTOPOXKICHUSA PA3BUTHI JOTOMUTHI MYPAHAABCKOH CBUTEHI
€ JIMH3aMH MarHC3UTOB M DPOCTIOAMH KPEMHHCTO-TIHHHCTBIX CJIAHLCB, [1pe-
CTaBISIIOUICC BOCTOYHOE KPBUIO AHTHKIMHAMH, CIOKCHHON OTIOKEHUSIMH
CpeAHe- H BEPXHEMYPAHAAaBCKOH MOACBUT, AMC/IOUKPOBANHBIMH B CHCTEMY
H3OKITHHATBHBIX CKTAIOK. _

MecTtopoxaeHnc pa3sesBanocs kaHasaMu (1552 M*) u cxkBaxknHaMu Ko-
foHkoBoro Oypenus (401 n. m). o ceru 100-200x5 m. Orobpano 122 6opos-
JOBBIX U KEPHOBBIX 11p00, 29 npob Ha PU3HKO-MEXaHHIECKHE HCCIIEI0BAHKA
1 2T€XHOMOTHYECKHC NPOOBI.

Mopdonornus 3anexu TONOMHUTOR 1inactoBas. Ee npotskenue 720 M,
wkpHHa - 260 M. [IpocTrpanne ceBepo-ceBepo-3anajHoe ¢ KPYThIM NaaeHH-
€M K 3anafy. MOIIHOCTS HOACBHTEI 1o/0MHUTOB 300-400 M.

PaspenanHkmIc 3anacel COCTaBAAT no KaTeropusm: A+B+C, — 8421
ThIC.M>. YBEeIHUEHNE 3aI1acOB BO3MOKHO NyTeM J0pa3Be/iku cbnam‘oa i ry-
Onrt MecToposkaeHHs. OOBEM BCKPRILIHBIX padoT onpejenen B 52,8 Thic. M.
COOTHOMICHHE 00bema BCKPBILIH # HOJIC3HOH Tonu 1:59.
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Tlo XHMMUECKOMY aHaNu3y B AOAOMHTAaX ycTaHoBneHbl (B %0): KpeMue-
3eM — 0,14 — 4,67 v B cpeanem — 0,89, murosem — 0,03 — 5,35 n B cpenem —
0,52, oxuciw xkene3a — 0,19 — 1,14 u B cpeanem — 0,35, okucek kanbuua —
25,91 — 32,17 v B cpeanem — 28,31, oxuck Maraua — 17,98 — 23,48 u B cpen-
Hem — 21,8, HepacTROpUMBIit octatok — 0,06 - 5,27, . n. 0. - 40,4 — 46,6 u B
cpenneM — 45,88,

DOUIUKO-MEXAHHYECKHE CBOKCTBA JOTOMHUTOB CIICRYIOUWHE: BIAXKHOCTh €C-
TecTBeHHas cpeaHas — 0,23%; uctupaeMocTs B nonoyHoM 6apabane — 19 —
23 5; obveMHasg Macca — 2,72 r/cm’; 1N0THOCTS — 2,8 r/cM?; mpeaen npoyHo-
CTH fipu pacriwnuBanyy —43- 140 n B cpennem — 77 Kr/cm’; IPeNies NPOTHOCTH
npu cxatuy 827 KricM?.

JIoMOMHTBI COCTOAT M3 GecuBeTHBIX 3epeH pasmepoM 0,01 — 2 mm. O1-
MEYaloTCs TOHKHE NMPOXKUNKH KalbikTa. [T0pos! NPenMyIECTBEHHO CEPOTO
BETA, CKPHITOKPHCTALIMICCKHE C MACCHBHOM HITH CJIOHCTOM TeKCTypoit. I1pu
TeMnepatype obxkura 900°C, monyyeHa H3BECTh C COACPXAHNKEM aKTHBHBIX
Ca0+MgO B xonuuectse 93,3 — 83,4%. Henoracusmuxca wactun 20%.
Cornacuo I'OCT 9179 —59 mony4eHHas U3BECTh OTHOCHTCS KO 2-My COpTY.

ITo XMMHYECKOMY COCTaBY M (PH3MKO-MEXaHHWHECKHM CBOHCTBAM J0ONO-
MUTBI MPHTOAHLI B Ka4eCTBE MEIHOPAHTa KHCHIBIX IoYB (1- ro kmaacca mo
T'OCT 14050 - 68).

[uaporeonoruyeckye ycaoBHs paspaboTKH MCCTOPOKACHMS OIarolpH-
ATHBL J10 DMyOHHEL OACYETA 3aI1aCOB JONOMHTEL He 06BoAHEHR!. Bonomnpu-
TOK BO3MOXEH 33 CYET aTMOCHEPHBIX OCaAKOB.

JIns TEXHUYECKOTO M XO3AHCTBCHHOID BOAOCHaO eHHA moTpedyercs 6y-
pEHHE CTICUMANBHOM THAPONe0IOTHHECKOH CKBAKNHEL.

PaspaGoTka MECTOPOXKACHUA BO3MOXHA OTKPBITEIM criocoboM. 3eM-
nepensueckue Oxrabprekuit 1 cocennuii JlennHCKHE pafioHbl 3aBO3AT 13-
BECTH M MEJTHOPAHTHI U3 APYTHX paHoHOB Kpasd. C y4eToM dTOTO PEKOMEH-
JyeTCA COOpYXKaTh MCCTHYIO IIOMONBHYK YCTZHOBKY M Pa3MECTHTH €€ B
noc. AMyp3er.

VuuThiBas GJIM30CTh XMUMHUECKOFO COCTaBa [ONOMHTOB K TPeOOBaHHAM
OTHCYIIOPHOTO CBIPBHA ANA METAUTYPIHHU H 3HAYMTEILHYIO MOLIHOCTh TOPH-
3onTa 20nMoMHTOB (300-400), B cyyae HeobX0OUMOCTH, LIEAECOO0PA3HO MPO-
BECTH CHELHAILHBIC TTOUCKOBbIC paboTs! B Npeaeiiax MypaH1aBCKoi CBHTHI,

H3BECTHSKH

O6umne cpeaeHun. M3BeCTHIKY — 0Caf04lible, IPEHMYILIECTBEHHO MOP-
ckue 0Opa3oBaHHs, COCTOAILME IMTaBHbIM 00pa3oM U3 KalbLHTa U KaJIbLUHTO-
BBIX CKENIETHBIX OCTATKOB OPraHH3MOB. B cocTtaBe M3BecTHAKH IIpeodnasa-
0T Kap60Ham KaJbIIXI, MATHHUA H KEJIC3a, HpﬂcyTCTBy%OT TAKKE TTMTHHUCTRIC
MHHepabl, HHOIAA Cy1b(arhl, yIIHCTHIE BEIIECTBA, KBAPLl, [TOJIEBBIC LINAThI,
CyabbHIB ¥ IPYTHC aNNOTUTEHHBIE M ayTOTCHHbIE MuHepassl. MoryT ripu-
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CYTCTBOBATH PHMECH 00I0OMOYHBIX (TEPPHTCHHBIX WK KapOOHATHBIX ) Yac-
THU. PasHOBHIHOCTAMH H3BCCTHAKOB ABISIOTCA MHOMOYMCIICHHBIE ICPEXOA-
HbIC PAa3HOCTH B PAAAX “U3BECTHAK — JAONOMMT M “W3IBECTHSK — TIMHLL.
MaccoBas gormst MgO R nepexoasbix pa3HOCTAX U3BSCTHAKOB konebnercs (8
%): c1aboJONOMUTHIUPOBAHHEIE H3BeCTHAKY 1.2 - - 4; A0IOMHUTORBIC HIBECT-
uaky 4 — 10; n3BCcTHSK, oboraménusit Romomutom 10 - 1 7; cuipHO Mepre-
THMCTHIA U3BeCcTHAK 19.7 — 21 .4; uyncTeid gonoMmut 21.4 — 21.8. WssecTHE 1
apyrve kinaccuguxanuu. Hanpumep B cuctematuke M. B. Myparosa {40]
ONHCAaHbI JIOJIOMUTOBBIH Meprenb, IMHHAKCTEIH AONOMUTORBIH M3BECTHAK U
IPYTHUC NOPOJIbL, NEPEXOAHBIE MEXAY U3BECTHAKAMY, IIUHAMH ¥ JOINOMHTA-
MH. [ pyTrupoBKa H3RECTHAKOBO-A0JOMHTOBBIX NOPO 10 COCTaBY NpeACTas-
nena B Tabnuue 3.40.

Ta6nuua 3.40
I'pynmmpoBKa H3BECTHAKOBO-ACNIOMUTOREIX nopoa [40]
HauMenoBaHHe nopoas! Maccosasn posns, %
CaCQ, CaMg(COs),
WseecTask 95 - 100 0-5
JONOMHTHCTBIH H3BECTHAK 75-95 5.-25
JO0nOMHTOBBII H3BECTHAK 50-75 25-50
H3BectkoBLIi A0TOMUT 25-50 50-75
WssecTKOBHCTBIN HONOMUT 5-25 75 95
Jonomur 0-5 95 - 100

CyuicCTBYIOT TAKXKE NEPEXOAHEIC 00Pa30BaHHL MEKLY H3BECTHAKAMH H
necyanuxamu. [Ipu MeramopdusMe U3BECTHEKY NEPEXONAST B MPAMOPEL.
[MepexoaHpIc MEXKAY M3BCCTHAKAM M MPAMOPaMH Pa3sHOCTH Ha3bIBAIOTCH
MpPaMOpPH30BaHHBIMU M3BECTHIKAMH.

o IIPONUCXOXXACHU IO pa3nvHialoT: OpraHOI'EHHI)IC HU3BCCTHAKH, 06p33y10-
HeC 3a CHET HAKOTUICHHS OPraHHIECKHX OCTATKOB (paKylWETHAKH, TITa-
MOBBIC H pﬂd)OBBIC HSBCCTHHKK); XEeMOTI€HHBIC H3BCCTHAKH, BOSHUKAIOIIHNE B |
pe3ynbTaTe OCAXKACHUS KANbLIMTA M3 PACTBOpa; OOJOMOYHBIE H3BECTHAKH,
ofpasyiomuecs 3a C4ET HAKOIICHUS OONOMKOB — NPOAYKTOB PA3pyHICHUS
OoJstee IPeBHUX HW3BECTHAKOB [22,23,35].

Hazpaune n3BecTHAKOB OOBIYHO NAETCH B 3aBHCHMOCTH OT OCOOEHHOC-
TeH CararolHX KX KOMIIOHEHTOB WiIH CTPYKTYpbl. PasHOBHIHOCTAMH H3BEC-
THSKOB SABIAIOTCS MEJI, @ TAKOKE XeMOI'CHHBIC, KpHITOr¢HHbIE, OPraHOreHHEIE
¥ KJ1acToreHssle (06;10MOUHBIC) H3RCCTHAKH. [T Mena xapakTepHa cinabas
LEMEHTALHA, MaXYIIHE CBOHCTBA, Ocenasl OKpacka, HH3Kkad npoyHocts (4 — 5
MIla 8 cyxoM COCTOSHMHK), HEBBICOKAA 0OREMHaAA mMacca (1.5 — 1.6 /v,
Cpenu 6MOreHHBIX H3BECTHAKOB BBIICIAIOTCS BHICOKOIIOPHCTEIE (ILIOTHOCTh
1.2 — 1.5 1/M’) u3BeCTHAKH-paKyIlEIHUKH H UX Pa3HOBUAHOCTH, BHLAENSE-
MEIE 110 CTENEHY COXPAHHOCTH OPraHugeCKHX OCTATKOB M 110 XapaxTepy opra-
HH3MOB, ¢ KOTOPBIMH CBA3aHO GOPMHpOBaHKE H3BCCTHAKOB. K 300reHHBIM
H3BECTHAKAM OTHOCAT KOPAJUIOBBIE, TIETHIIHIIO/IOBBIE, PaXUOIIOLOBBIC, MILIAH-
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KOBBIE, HYMMY.INTOBKE ¥ APYTHE pasHOCTH. Oco00i pasHOBHAHOCTbIO H3Be-
CTHAKA ABJETCA MUTOrpad)CKHi KAaMCHD — MCIKO3CPHHCThIN crtabornHBHC-
TBIH H3BECTHAK, IPAFCAHBIR IS HCTIONBE3CRAHUS B JIATOTpadiMu.

Pa3noo0pasve cocTaBa H3BECTHAKOB O0YCIOBNMBAET M pa3HOOOpa3He UX
(bwzuuenm_x_ CROUOTR Cymac’r‘neuun DANHUALTCH UX NIOTHOCTE, IODHCTOCTE

L2000 4 s LA LR R, LLIBLREIAQ PESenEat A AN 28, 2R Ve

H MexaHuvcckHe ceoicrea. Cpenune 3HadeHHs GU3MYESCKHX CTBONCTB H3BC-
CTHAKA NPHBCACHBI B Tabrie 3.4 1. L(BeT M3BECTHAKOB TakkKe MOXET ObITh
Pa3HYHBIM — OT 8€10T0, 3eIEHOBATO-CEPOT0, KPACHOBATO-0Yporo, 0 IIOYTH
g&psoro. Cepasd, BIFIOTE A0 TIOUTH YEPHOH OKpacKa K3BECTHAKOB CBA3aHa B
OCHOBHOM C HAIHYUEM OPTalHYeCKHX BEIIECTB, 3€IEHAA — C HATHYMEM X510~
pHTa M laykOHUTA. Pasnobpassl CTPYKTYpsI H TEKCTYPh! H3BecTHAKOB. [lo
CTPYKTYPHBIM NIPH3HAKAM M3BECTHAKH Pa3AeNsIOTCA HA KPUCTAUIMIECKHUE,
OpratoreHHbie, 0OIOMOYHBIE ¥ CO CMCHIAHHOH CTPYKTYpoi. HuHorna B u3Be-
CTHAKAX HaGIOMaeTcs XOpolwo BhpakeHHad CIOHCTOCTb.

Tabmuua 3.41
DH3MUK0-MeXaHMMECKHE CBOMCTBA N3BeCTHAKOB [40]
[Toka3zarenn 3nauenue
InoTHoCTE, T/eM® 2.57
[Nopucrocts, % 79
Koadpdunuent xpenocryt no [potoxsskoHoBy 7.1
[Mpenen npounocTH, Mlla:
OpH CKATHH 94
[IPH pacTsaXenuH 9
pu cpele 19
Ko pHuuenT XpynkocTs | 10
Monyms | 5.4

OCHOBHBIM MHHEPaNOM H3BECTHAKOB arasercs Kamsuur (CaCO,), xoTo-
PEIi KPHCTALTH3YETCS B TPHIOHANBHON CHHIOHHMH, 00/1afaeT COBEpILCHHOMH
cnaifHoCThI0 N0 poMbo3apy. LiBer kamsuuTa — OGeciBeTHBIH, Genbiii, TBEp-
JOCTH 110 1Kane Mooca 3, mnorHocts 2.72 r/cm?, Xpynkuii, 61ecK CTeKnsH-
Heii. Kanb LT pacTBOpsETsC B KUCNOTaX. [Ipn HarpeBarnu na Bo3ayxe Kalb-
HUT AUCCOIMUPYET npH TecMnepatype 800-900°C.

OCHOBHOH IIPHUMCCHIO M3BECTHAKA ABIACTCS JTONIOMHT, KOMTHYECTBO KOTOPro
Konebnercs or 10 no 50%. On xpucTanimiyercs B TPUrOHAJLHOH CHHIOHUY,
ofnamaer CoBepIieHBON CraiHocThio M0 pombosapy. Lser Geanld, Gireck
CTCKIAHHKINA. TBeprocTs no mkane Mooca 3.5-4, nnotaocrs 2.85 r/em?. Hpu
HarpeBaHHH pacTBOpsAeTCs B KucnoTax. [Ipu Harpesanvn Ha BO3ayxe 1O TeM-
neparypsi 730-750°C auccoumupyet, a mpu temneparype 1200°C un sbiue
OKCHJI MarH¥s% IIEPEXOAUT B MepHKiaz [9].

BOnpIIEHCTBO M3BCCTHAKOB (POPMUPOBALUCE B MCIKOBOAHBIX MOPCKHX
GacceliHax IyTEM HAKOIUICHMS! OPraHHYECKHX OCTAaTKOB, NPH OQHOBPEMEH -
HOM XMMHYECKOM OTIOKEHHN KAIBUKTA, PEXKE — B BOA0EMax cyluu. M3Becr-
HAKH KaK NPaBIUIO 3JIET2I0T B BUAE M1aCTOB, MOIIHOCTBIO HECKONBKO COTEN,
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a WHOTIA W THICAY M. 3aJ1eXY U3BECTHAKOB BCTPCYAKOTCA CPEAH OTIOKEHUH
BCCX I'EOJIOTHYECKHX CHCTEM — OT JOKCMOPUICKHUX 0 aHTPOIONCHOBBIX.

H3BeCTHAKM LIIMPOKO PACHpOCTPaHEHsE BO MHOTHX CTpawax Mupa. Onna-
KO HE KaXKIas CTpana ofJiafiaeT JOCTAaTOUHBIMHE 3a1aCaMK M3BCCTHIKOB TOTO
HIIM UHOTO KadecTra. HampuMep, He Bceraa JOCTATOMHE! 3ar1achl U3BECTHS-
KOR BBICOKOH XUMHYECKOW YHCTOTH! ¥ OHOPOIHOCTY 110 COCTABRY 1 CBOHCTBAM.
J{o6pIua U3BECTHSIKOB HEMPEPBIBHO BO3PACTAET.

ObsacTy npuMeHeHHs W TPe0OBaRMA NPOMBINLICHHOCTH K ChIPBIO.
M3BeCTHAKH MCHOMB3YIOTCS BO MHOTMX OTpac/sX HapOJHOTO XO3siCTBa.
OpuuM 13 HauOonee eMKUX HANPABICHMM UCTIONLIOBAHMS M3IBECTHIKOB —
CTPOHTENECTBO: XIIHIHOE, TPON3BOINCTBEHHOC, JOPOKHOE, THIAPOTEXHHYEC-
koe ¥ T.0. [IpeobnanatonIyro 4acTe CHIPBS MCIOIB3YIOT B KAYECTBE CTPOM-
TEJLHBIX KAaMHCH: ebeHp, OyT, IUTY9YHbIC KAMHH, MUHEPAIBHBI HOPOIIOK,
CTEHOBBIC ¥ OONMIOBOYHBIE KAMHM.

[pu Hcnons30BaHUH M3BECTHSKA B KaYECTBE PBAHOTO KaMHs (1ebeHs u
OyTa) 7Sl OLICHKHU KaueCTBA Chipbst 60NBIIOE 3HAYEHHE HMEIOT MX IIPOYHOCTD
B BOJIOHACBILIEHHOM H CYXOM COCTOSIHHSX, MOPO30CTOHKOCTb, CONPOTHBIIE-
HHE yIapy, BOAOHOTIOLUEHHE, APOOHMOCTD, KO3QPHIMCHT Pa3MAriCHUS H
JipyTHe cBodcTBa. B GonbiroM 06béMe mebeHs U3BECTHAKA HCITONB3YETCA
KaK 3aloHHTENb OeToHa. JlexopaTHBHAA KPOLIKa H3BECTHAKOB HCNOJIb3YeT-
Cs AUTA M3TOTOBIICHHS JEKOPATHBHEIX .CTPOMTENBHBIX AcTaned. 3 mueHsix
H3BECTHIKOB TOTOBIT CTPOUTCHBHBINA H OONMIOBOYHBIA KAMEHE.

3HaYMTENBHOE KOJHYECTBO H3BECTHAKA HCHONB3YETCs B UEPHOH U IBET-
Hol MeTamnypriu (24,36]. B u€proii MCTAIUTypruu H3BE€CTHAKH HCTIONbL3YIOT-

cst B xauecTre dmoca. [[1g nonydeHua TOHHsI yyTyHa Tpebyercs ot 400 no-

1000 xr H3BECTHAKOB, a JJ11 BHIILI1ABKH TOHHEI 3JIEKTPOCTAIH HIX KOHBEPTOP- .

Ho#t ctanm — 120 — 160 xr u3BecTH, JIA NONYYEHUS TOHHBI MapPTEHOBCKO-
ctany Heobxonumo 100 — 150 kr u3BecTHAKa. /|11 HONy4eHHS KOHBEPTEPHOH

H3BECTH HCHOJIBIYIOTCA W3BCCTHAKH, B KOTOPBIX MaCCOBast J0NA CaO nomxk-

Ha ObITh He MeHee 53.5% 1 nepBoro copra, uiu 52.5% as BToporo cop- -

Ta. JI1ns nepBoro copra QUIFOCOBBIX H3BCCTHIKOB COACPIKaHUE BPCAHBIX KOM-

ITOHEHTOB JI0JDKHO COCTABNATH He fonee, (B %) - Si0, 1.2, (ALO, + Fe,0,)
1.5, § 0.06, F 0.06; ons sroporo copra - Si0, 0.4, § 0.09. /{51 M3BeCTHAKOB,
HCIONB3yEMBIX B IOMEHHOM M MAPTEHOBCKOM MPOLECCAX, & TAKXKE NPH T10-
JIyYCHHUH JKEIC3OPYAHbIX arIOMEPATOB, 3JIEKTPOCTANH H (PeppOCILIaBOB HOP-
Mupytotcs Maccopbic Aonu CaO (nepswiii copt 6onee 52%, BTOpO#t copr
6onee 50%), HepacTBOpHMOro ocTatka (Lepsbiit copT Menee 2%, BTOpoO#
copt menee 4%), nsorna gocopa K cepsl.

[Ipu ncmons30BaHUH H3BECTHAKOB B IPOLIECCE BBHIMUNIABKH MEAM B HHX
OTPAHHYMBAETCA MacCcOBas JOIi HEPACTBOPHMOTO OCTaTKa (/1A IEepBOTo
copra meHee 2%, /uta yeTBéptoro copta Menee 10%) u CaO (ans nepsoro
copTa 6osece 55%, ans gerséproro copra bonee 48%). [Ipu nepepabotke
OKCHAHO-CUITHMKATHBIX HHKCICBBIX Py TAKKE HCTIOIB3YIOT H3BECTHSK C Mac-
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coBbIM cogepkanueM CaO He meHee 50%, a pu nepepaGo'r[(e CBUHIIOBBIX
Py — H3BCCTHAK ¢ MaccoBoit nonei CaO Oonee 47%. M3BeCTHAK HCTIONL-
3YIOT ¥ IpH nepepabotke pya CYPBMEL M OJIOBA, a TAKKE Npu padMHHPOBa-
HUM LBETHHIX METANNO0B K B KAYCCTBE PearcHTa NpH LUaHupoBaiuy 61aro-
POOHBIX METANOB.

Ipyroe saxueiiliee HanpaBICHHE HCIIONB30BaHHA H3BCCTHAKOB — IPOH3-
BOACTBO CTPOHTENBHEIX MaTEPHANIOB, H OCOOCHHO ~ BSDKYIUHX CTPOUTCMb-
HBIX MaTepHAA0B IPEXAC BCErO - MOPTAaHALEMCHTa. KaK OpaBuIIo, INHXTY
14 ONYYeHnsi NOPTIaHAICMEHTa [TOJIyJaroT H3 H3BCCTHAKOB M NNTHHUCTHIX
nopon [38]. MHorga IMHHEHCTAA YacTh 3AMEHACTCA JOMEHHBIM 1LLIAKOM, 30-
JIOH rOPIOYHX CJIAHIICB, 6EMTHTOBBIM MITAMOM H APYTHMH IIponykTaMH. [l
TO/y4eHHs IOPTAAH AICMEHTA OTPAHHIHBACTCA MAKCHMAIbHOE CONEPIKAHHE
BPEAHBIX IpUMeceH B u3BecTHAKAX (B %) MgO 4, SO, 1.3, (K,0 + Na,0) 1,
PO, 0.4. Kpome orpanutiesuii Ha cofepkanne Bpemmx KOMIIOHEHTOB A1t
OLIEHKH Ka4eCTBA LHXTHI NPUMCEHACTCS BOKHBIH OUCHOYHbBIN KPUTEPUH — KO-
apuument HachuucHEA K

= (Ca0 - Ca0 ) ~(1.65 AL0, + 035 Fe O, + 0.7 SO,
2.8 (Si0, ., — SI0, . )

KoabdpuirieHT HackLICHUAS J0DKeH cocTaBnsth 0.82 — 0.95. Kpome 1oro,
HeOOXOMMMO TAKXKE YYMTBIBATH CHIHKATHBIN N M IIHHO3EMHEIA p MOAYTH.
Cunmkaraplil Mofysie n = Si0,/ (AL O, + Fe,0,) nomken cocrasaars 1.2 —
3.5. I'muro3EMHBIHA MOaynb p = Al 6 / Fe, O, nomxen coctabasts | — 2.5,

Jns TPOV3RO/ICTBA CT'pOPITLﬂLHOH U3BOCTH NPUMEHAIOT U3BECTHAKH, AJIs
TUAPABIMYECKON U3BCCTH — TIMHHCTHIC M3BCCTHAKH (8 -- 20% rnusucTOro
mareprana). C uenso NoayIeH!s ITHX IIPOAYKTOB CHaYana MoIydyaroT %oKé-
Hy10 u3BecTh Ca0. JkéHas H3BCCTb NOCAC CMELUINBAHUSA C BOHOH Hepexo-
IWT B TallcHyIo u3BecTh. JloGaB/as B TallleHyH W3BECTH BOAY, MONYYAIOT
HU3BECTKOBOE TECTO, 4 BOXY M NICCOK ~ CTPOHTEILHBIH pacTeop. M3 u3BeCTHs -
Ka, B KOTOPOM MAaccoBas HONSA ITIMHHUCTBIX BElIECTB cocTaBiaser 3 — 5%,
[IOTYYACTCA TAaK Ha3bIBAEMAas )KMPHAA H3BCCTh, IpH GOMNBILCH MACCOBOH AoNe
DIMHACTEIX BEHICCTB — Towmas (cepas) napects. [Ipucyrcreue MgO 3amen-
JACT TaUICHHE.

B He60mpuI0M KOMHYECTBC M3RECTHIKM HCMOAB3YIOTCS B KaYCCTBC IIH-
torpadckoro kamus. Jns ero NoMydeHHA IPHIOAHEl MUKPO3EPHHUCTHIC OAHO-
POJHEIE TUIOTHAIE U3BECTHIKH, CIIOCOOHRIC PABHOMEPHO PACTBOPATCS B KHC-
A0Tax, XOpOIIo NMPUHHUMATh THTOrpadCKHe XKHPBI H KPACKH, & TAKXKE AaBaTh
POBHbIF H TOHKM# TTPUX NPK [[apaTlaHHH U0, B H3BCCTHAKAX HOITyCKACTCA
HeGonplIas npuMecs (A0 5 — 6%) MIMHENCTOro MaTcpHaa, paBHOMCPHO pac-
npeaenénroro. Hamiuue recuansix 3€pCcH HE JOMYCKACTCH.

B MonotoM BuAE H3BECTHAKH UCHOJNB3YIOTCA B TAKOKPACOUHOH, GyMax-
HOH, Pe3NHOBOIH, NapQoMepHOH 1 papMaUECBTHYCCKOH OTPAcILX NPOMBIIL-
NME€HHOCTH, a TaKXKE B CCIIBCKOM XO3AHCTBE — JJIA U3BCCTKOBAHWA NIOYB H ITOJ1-
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KOPMKH CKOTa ¥ NTUIIBL. B H3BCCTKOBOH [10/IKOPMKE CTPOI'O OIPaHH4CHbI MaK-
CHMAaJIbHBIC MACCOBBIE JIOJIH Pifia KoMIIOHEeHTOB (B %): Pb u Ba no 0.0008;
dropucteie cocaurcHus 0.15; As 0.012; MeTanoMareuTHbIC YaCTHLBI (zm-
ameTpom Menee 2 Mm) 0.00003; MgCO,, Fe, O, u ALO, no 5; npu s1OoM
cogepxanne CaCO, A0LKHO COCTABIATE 6onee 85

B Poccuu B 1996 roay nobeito 78.4 miuH. M* u3BecTHaKOB. CTIpyKTypa
noTpcOncHus WiBeCTHKA B Poccuu (%): B Ka4eCTBE CTPOUTCIBHBIX MaTeph-
anoB — 50; Ha IPOH3BOACTBO LeMeHTa — 15, B kauecTse ¢umoca — 11-14;
MIPOM3BOACTBO H3BECTH — 5; B CENIBCKOM XO3SHCTBE — 5; B XUMUYECKO#H npo-
MBILIIEHHOCTH — 2,

Haubonee KpynHbIMH TIOTpEOUTEIAMH KapOOBATHOrO CHIPBS ABIAIOTCS
CIHIA (30%), Poccust (17%). Snonus (15%), Fepmanus (10%).

XapaKkTepHcTHKA MeCTOPOKACHAM M NPOABIEHMI. 3arack] H3BECTHS-
k0B B Poceyn cocraisior okoiio 12 mipa. M*, KoTopeie noacyuTansi no 800
MectopoxAeHusM. CBblle MMONOBHHBI 3aIaCOR COPEAOTOUCHO B €BPONEHC-
Ko# 4acTu crpansl, 22% - Ha Vpanc u 20% - B a3uarckoit wacTH. Baxnoc
3HaveHue UMerT Adaracsesckoe (Mockosckas 061.), Cereproe bornano-
euuckoe (Ceepmwiosckas 001.), Hoso-Ilawmitckoe (ITepmckas 06:1.), Masyib-
ckoe (Kpacuosapcku#t kpait), ['omouckoe (Caxanuackas 001.) M psix ApyTHX.

MecTopoxaeHus U3BeCTHAKOB H3BecTHb! B [IpuMOpckoM Kkpae, cpenu
KOTOPBIX NPOMBILIUIEHHOC 3HaueHne nmeroT Haransuackoe, MoHOMaxoBcKoe,
Bonsuuunoe, JmanHoropckoe, @ponosckoe ¥ psax Apyrux [26]. B Toxe Bpe-
Msi, Ha TeppHTOpHU XabapoBCKOro Kpas MECTOPOXACHUS U3BECTHAKOB NPaK-
THYECKH OTCYTCTBYIOT [34]. Ha Teppurtopnn EAO u3BecTHs! 4 KPYNHBIX U 6
MENKHMX MECTOPOXKACHHH H3BCCTHAKOB. BCe OHY IPHYPOUCHBI TIIABHBIM 00-
pa3oM K JIOHZOKOBCKOH CBUTE ¥ B MEHBILIEH MEPE K IHTYPCKON CBHTE HIDKHE-
ro kemOpusi. OCHOBHBIC XapaKTEPUCTUKHA dTHX MECTOPOXKIACHHUH ITPUBCACHbI
B Tabiune 3.42.

Jlondorosckoe mecmopoxcoenue uzgecmnaxos waxonurcs B O6ny-
yeHckoM paroHe EAO y pacnonoxeHo Mexay X.A. pazpe3goM Teusoe
O3epo 1 c1. Jlonpoxo JlansHesocrounoi xenes3noi gopory. PalioHHslH LeHTp
. Obnyuse OTCTONT OT MecTOopOkAcHHS Ha 80 kM K 3amady, obnacTHoi
UeHTp — bupoOumKan pacnonokeH K BOCTOKY B 95 kM. B paitoHe paspuTa
TOpHOpY/IHAS U lecoobpabarTsiBaoLias NPOMbIILUICHHOCTD, HPOMBILIIEH-
HOCTH CTPOMTE/ILHBIX MaTepHanoB. [IpOMBIIIIEHHOCTS CTPOUTENBHBIX Ma-
TEpHasioB NPeJCTaBIcHa Temi0o03epCKUM HEMSHTHBIM 3aBOAOM H JIOHIO-
KOBCKHM H3BECTKOBEIM 3aBOJOM. Ternoo3epckhit H JIOHIOKOBCKHH 3aB01b!
HMEIOT BC/IOMCTBCHHBIC JKEJICIHIC JIOPOTH, CBABIBAIOUNE HX C OCHOBHO#H
Marucrpaneio. DnekTpocHabxeHHe paioHa OCYIICCTRISCTCS OT JI3I1
O6nyuse - Bupobupkan.

JIOH/IOKOBCKOE MCCTOPOK/IEHHE U3BECTHAKOB OTKPHITO B 19291 1 ¢ 193312
Hayano 3KCIIyaTHpOBaThCA. B mocneayroulue rogsl Ha MECTOPOKAEHHH
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HCOMHOKPATHO BO300HOBIANHCE FEONOropasBefouHble paboThl Ha €ro pas-
AWYMHBIX Y4aCTKaX. B OCROBHOM paboThl COCPEAOTA4HBAIMCH HA Y4aCTKaX:
Conka Ilepeasn, Bropas, Uersepras, Cnanuepan. Ha 6ase ussectriakos Conkxy
Bropas u Conku C:1anueBo#i 6601 nocTpoen LeMeHTHBIH 3aBod. Obupie 3a-
Tachl WIBSCTHAKOB (LCMCUTHEBIX, (:TIOCOBBIX, AN H3BECTHAKOBOH MYKM H
mebHa) cocTapastioT 300MAK.T, B TOM YBCIIC IO NPOMKBIILICHIBIM KaTCTOPH-
aM 113 min.T 1 no kareropuu C, — 217 sot. 1. OcHoBHas npoftykuus Jlorzo-
KOBCKOIO H3BCCTKOBOTO 3aB0fa, paforatouiero Ha 6aze H3BECTHAKOB y4yacT-
Ka conka TpeTbs, - H3BCCTh CTPOMTENLHAR, MYKa H3BECTHAKOBAA H MOPO/b
kapGonatabie TosapHsbie. [lorpedHTenes 3Toil npoaykuun sensiorcs Xaba-
POBCK/MIf 3aBOil CHIIMKATHOIC KHPUAYa, XOPCKHH THAPOIU3HBIA 3aB0M, pa3-~
JIHYHBIE CTPOMUTEIEHBIE NpeanpuaTHa Cerbxo3rexHuxu XabapoBckoro Kpas,
Amypckoit v Untueckoit odnacteii. [TomuMo JIOHAOKOBCKOrO MECTOPOXKAC-
aaa m3sectHsikos (Tperea Conka) 3aBog sKkennyatupyet BupakaHckoe Mec-
TOpOXacHHe NOToMHTOB Pososas Ckana.

[Mrnowane MecTopoxAeHHA BXoAHT B Bypenncknii cpeaunnntii Maccks. B
Te0NornIeckoM CTPOCHHH paioHa JIONNOKOBCKOTO MECTOPOKACHHA YHacTBY-
10T IPOTEPO30HCKAsA-MI'HHYMHCKAA CIAHIICRAS TOMLA, PYAOHOCHAS M JIOHAO-
KOBCKast KeMOPHUHCKHE CBHTHI, MHTPY3UH IPAaHUTOUAOB BupobHKaHCKOTO
KOMITNEKCa, AaiKOBhIE NTOPOAB! 1Maba30BOTO K MPAaHUTHOrO COCTaBa, COBpe-
MeHHBIC OTNOKEeHNA {34].

H3BecTHAKY H CNAHIIBL MCCTOPOXKACHHA C:1araXoT AAPO W BOCTOUHOE KPBUIO
KPYTIHOM CHOXHON cuHKMMHam. Ha yuactke TpeTss cOMKa H3BCCTHAKH 00-
Pas’yioT KyNOIOBHIHYKO CKAAUKY C TOIPYKCHHUCM CC OCH K IOTY U CCBEpY.
PaspeiBHbic HapyllleHHA B paliOHE MECTCPOKICHUS 110L3YIOTCS IIMPOKUM
pacopocTpaHeHHEM.

JleTansHBIMH pa3sBeIOYHBIME paboTaMH OXBaueH BECH BBIXOI H3BECTHS-
KOB, CJIararolux comnky Tpersio, BKTo4as o0beM KaHas. PacctosHue Mex-
Ay HAMM coctasuno 100 M B cpemneti yactH yuactka u 400 M ua daanre.
J1s v3ydeHns naex NpoHeH pAA KOPOTKHX Kanae u myp¢os. byposste ckpa-
AMHB! PACTIONAranyuch No NpodHIAM ¢ pacCTOAHUEM APYT OT APYTa Uld 3a-
11aCOB MPOMBILUICHHBIX Kareropuit 200m. B THHHAX CKBAXKUABI IPOXOAUITICH
€ pacyeToM HONY4EHHs CINOHIBOrO NEpeKpLITHA paspesa. Beero npoiixeHo
Ha y4acTke 22 CKBaXUHEI mybuHoi ot 36,8 1o 120,5 M.

[Tone3nsM HCKOTIAEMBIM YHACTKA SBIMIOTCH U3BECTHSKU. Tonina u3sec-
THAKOB CJIaraeT oTpor MpoTskeHHOCThIo 1800 M, mimpusoit ot 400 zo 800 M
H 1IpescTaBisAeT co0oi YacTh aHTMKIMHATIBHOM CKIA/AKM, IPOCTUPAOIIEHCH
€ 10r0-BOCTOKa Ha CEBCPO-3amiajl M ONPOKUHYTOH Ha CCBEPO-BOCTOK C KPYThI-
MU YTIIaMH NaACHHA CNOCB.

B pesynnrate npoBeACHHEIX reonoropasepencdusix padort (1979r) u ne-
peouenky 3anacos (1984r) TK3 yTeepskieHs! 3a1achl 110 pa3iuyHbIM IpO-
MBIIUICHHBIM KaTeropuam (tabnnua 3.43).
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Tabnwma 3.43
3anace! U3BECTHAKOB y4yacrka Tperbs Comnka

bagancosnie 3anachl, TbIC. T
A+B+C;

A 8 C
Ang azpccTH M 22368,8 7730,6 5682,3 36031,4 i
{ M3BECTHAKOBOM MyKH | :
Hns  nsBecTHAKOBOH 104943 14002,0 28811,3 53307,6—[
MYKH
Ha nichens - a - 6770,9 6770,9
Beero 32862,8 21732,6 41614,5 96109,9

B ocHOBY nogcyera 3aracoB HoNoXeHO: MUHUMANIBLHAS MOIUHOCTS TI0NE3-
HO# TonuH — 8,0 M, MaKCHMaJTbHad MOIIHOCTH BCKPBILIHEIX TOpoA — 5,0 M.
Kosdpdumuent Bckpbimip — He Hosee 0,5, pocion HEKOHMIHOHHBIX AOPOJ
ceeiie (0,5 M U3 IIOACYETA 3a11aCOB HCKITFOUCHERL.

3abanaHCOBBIC 3aaCHl H3BECTHAKOB, IPHIOAHBIX HA IEOEHB, IO KaTero-
puu B+C,| cocrasnsrot 16509,8 thic. T 1 no C, — 2171 1oiC. T.

banancossle 3anace! Ha 01.01.99 . coctaBunu: s IPOH3BOACTBA H3BEC-
TH 110 Kateropustm A-+B+C, — 36031.4 toic. T, 111 MPOM3BOICTBA H3BCCTHS-
KOBO¥ MyKH N0 Kareropu# A+B+C ~53307.6 Teic. T, melns no xareropun C,
- 6770.9 THIC T.

H3pecrusku yvacTka Tperbs cotika OLICHUBAIKCE KaK CHIPLE UL IIPOH3-
BOACTRA: MYKH H3BECTHAKOROH, U3BECTH CTPOUTENBHOM BO3AYIIHON KaibIIH-
€BOM, eOHN U3BECTHAKOBOTO 1 CHIIMKATHEIX 3aBOJOB H MEORS UL CTPO-
UTenbHBIX paboT. B cooreeTcTBHM ¢ Tpebosanusmu ['OCToB ana ykazaHHO#H
NPOAYKUAH IPOREIEHBI 1IAOOPATOPHBIE ¥ TCXHONOrHYCCKHE UCIIBITaHUS 13-
BECTHSKOB. XHMHYECKUI COCTAaB M3BECTHAKOB (B %): KpeMHe3eMa — 2,85-
10,28; rmuno3zema — 1,02-2,75; oxuck xenesza — 0,38-1,15; okucH kanpuus —
47,18-52,50; oxucu mMaruus —1,16-2,08; m. 1. 1. — 37,98-41,94, Ilo nanusiM
33aBO/A BBUTYCKAaEMasi MyKa XapaKTCPH3YCTCs CICAYIOLIMMH [10KA3aTeNAMU:

cofiepKaHHe YITIEKHCIIOTO KaNbIHg ¥ YIIEKHCIIOTO MarHuA — 85 no 97%,
upeobaamact 90-92%;

IpanynoOMETPHIECKHHI COCTaB: OCTaTok #a cHTe 3 MM — (0%, OCTatok Ha
cure 1 MM~ ot 0,5 g0 3,5%, ocTatok Ba cute — 0,25 MM — ot 15 no 25%.

OU3UKO-MEXAHHUECKHE CBOHCTBA M3BECTHIKOB YHACTKa:

cpennui 00BEMHBIN BeC B LeNiKe — 2,42 /M,

cpeanui 0ObeMHBI BEC MOHONATA — 2,73 T/M%;

Opeaest UPOYHOCTH Ha cxkaThe — 300-800 kr/cm?;

ko3 bHLIMeHT KperrocTH no [IpororpakonoBy — 5-8;

k03(bGUIHNCHT pazpeLJicHus — 1,45;
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ponoornomenue —0,27%;

KaMeHbE MOPO30CTOHKNH.

Peaybrarsi n1aGOpATOPHBHIX H TEXHOMOMHYECKHX HCIBITAHHH HM3BECTH-
kOB yuacTka TpeThs COMKa CBHAETENLCTBYET O TOM, YTO CHIPbE TPHIOHO
1A TIOTyMEHHS BBICOKOKAIECTBCHHOH H3BCCTHAKOBOH MYKH, BO3IYLIHO KaJTb-
LHEeBOH OBICTpOracsmeHcs CTPOUTEILHOK H3BCCTH 1 COpPTa K WICOHS CTPOH-
TenpHoro Mapox 600 n 800.

I'HaporeonorH4ecKie YCIOBHA MCCTOPOKIEHN OnaronpusTabie. Hanu-
YHE MOX3EMHBIX BOA HE YCTAHOBACHO. MHOTORETHUMH 3KCTINY TALIHOHHBIMH
paboTaMH KapCTOBLIX BOPOHOK, 3aNOTHEHHBIX BOTOH HE BEIBIICHO. Jl1s1 Tex-
HHYECKOro OBITOBOIO BOXOCHAMKCHHS UCHOIB3YIOTCH TPEIIHHO-KapCTOBBIC
BOJIBI H3 CrIENMaiibHO IPOOYPEHHBIX ¥ 000PYI0BaHHBIX CKBAKMH B TIOCENKE H
Ha TEPPHTOPHH 3aBCA. JIeOHT aTHX CKBaXuH cocrasaer 30-40 n/cex., BOLbI
4KCTHe, cnabo MuHepann3oBanukie (200Mr/n) ¢ obmiei xecTkocTpiO 7-9°.

MecTopoXKAeHHE IKCILIIYATHPYETCA OTKPBITBIM CITIOCOOOM C TIPHMEHEHH -
eM Oypos3psiBubIX paboT. BocTouHas 4acTh MECTOPOXIECHHA C 3aMacaMu
38028,2 ThIC.T, BBLICACHHAA [OCrOpTEXRAN30POM (107l LIEJHK B3PbIBOONIACHON
30HBI, TIPH PEKOHCTPYKIIMH Kaphepa MOXET 0TPabaThIBaThCs, 110 NIPEUIoNKe-
Huro Bonrorpackoro mpoekTHOro HHCTUTYTA “Col03rHIpocTpoi”, 6e3B3pEIB-
HBIM METO/JIOM ¢ PBIXJICHHEM NOPO/l HABECHBIMM TPAKTOPHBIMH PhIXJIUTEA-
M. Mommocrs BCKphiLiHBIX paboT konebnercs or 0,3 10 5 M, B cpeaHeM
cocrapnger 1,2 M.

Jopassenka JIOHAOKOBCKOIO MECTOPOXACHUA H3IBCCTHAKOB (Y4aCTOK
TpeTrsa conka) TpoU3BENeHa C HENBIO YBEIHUCHHSA 3a11aCOB U1 PEKOHCTPYH-
pyemoro JIOHZOKOBCKOrO H3BECTKOBOIO 3aBOJa. PeKOHCTpyKUMel 3aBona
NPEAYCMOTPEHO YBEMYCHHE BhITYCKA TOBAPHOH MPOAYKLIHH: H3BECTHAKOBOM
MYKH ~ 10 1266 TeIC. T B TOJI, U3BCCTH CTPOHTENbHOH — 230 THIC. T; TOBAapHO-
ro mebHs — 200 TeIC. T B rox.

B 1991r. JlosnoxoBcknM 3aBoaoM Opu10 K066ITO 1568 THIC. ¥ H3BECTHA-
Ka M [IPOM3BEICHO. MYKH U3BCCTHAKOBOMN — 865 THIC.T, H3BECTH CTPOUTENIB-
ro¥ — 102 terc. T, medns — 327 tsic. T. [IpH 10CTHKCHEN IIPOCKTHOH MONT-
HOCTHM 3aBOjJa IO BBIIYCKY TOBAapHOH NOPOAYKUHHM oOmas
NPOH3BOAUTENLHOCTE KaphePa N0 FOPHOM MACCC COCTARUT 2,7 MIIH. T U3Be-
CTHAK2 B roA. YTBEpKAeHHbIC HaNaHCOBbIe 3anackl obecneynsaoT pabo-
Ty NpeanpusaTus Be McHee 4eM Ha 30 xer.

Kumxanckoe mecmopodicoenue ussecmuaxos (LIeHTpaTbHBIA YJACTOK)
pacnoioxeno B 7 kM Bocrounee ¢f. Knmxan JansucBocrounoit x. a. Mec-
TOPOXIECHHC CIMKCHO METAMOP(H30BAHHBIMH M3BECTHIKAMH JIOHIOKOBCKOH
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CBHTBI HIDKHEr0 KeMOPHSI, 3aMeraiollliMH B BUIIC TOROCH JUTHHOM 0KoNo 3 KM
4 wupuHoH 150 - 400 M ceBepo-BOCTOUHOrO LIPOCTHPAHNS C NajJeHHEM Ha
ceBepo-3anaj no yraoM 60 — 75°. Yi3BecTHAKM KpYITHO- M MENKO3CPHHUCTRIE,
TOHKOCJIOUCTO TEKCTYPBI.

{Iu Ka4CCTBCHHBEIM M MODHOTOTHUCCKUM HPH3HAKAM MECTOPOKACHHE
HENUTCS Ha ABE YaCTH — FOXHYIO H CEBCPHYI0. XMMMYECKHH COCTaB H3BCCT-
HAKOB FkHOH yacT (B %): CaO 50.1, MgO 1.46, Fe,0, 0.25, AL O, 0.62,
Si0, 5.97, n. n. 1. 41.19. CeBepHas 4acTh MECTOPOKAEHUA OTIHYACTCH OOJIb-
ILCH 3aKapCTOBAHHOCTHIO H3BECTHAKOB. XUMHUIECKHH cocTaB Hx (8 %): CaO
47.26, MgO 0.98, Fe,0, 0.38, ALO, 1.12, Si0, 12.52, o. m. 11. 37.8.
~ HM3BecTHsIKM NPUTOAHBI [ NPOH3BOACTBA CTPOUTENHHOM u3BccTH. O6-
e 3anackl no kateropun C B komruectse 29083 TRIC. T HE YTBEPXKAATMCh.

H3zgecmkogoe - 1 mecmoposwcoenue NpRYpOYCHO K BO3BBIIICHHOCTH, Pac-
DOJIOXKEHHOH B 2 KM 3amajHee cT. M3BecTkoBoil JIansHEBOCTOUHON XK. 1.
MecTopork/leHHE IPEACTABACHO ABYMA NAYKAMH H3BECTHSKOB, Pa3eIEHHbIMH
CJI0EM TIHHHCTO-CEPUUHMTOBBIX cinaHuer. CyMMapHas MOLUIHOCTE Navex 90-
145 m [8].

HM3BecTHAKM OPHIOOHB! VIS M3rOTOBIICHHS CTPOHTENRHON M3BECTH. XH-
MHUYECKHMH COCTaB H3BECTHAKOR (B %0): neppoi naykw - Ca0 49.74, MgO 1.42,
810, 7.54, R,0, 1.54, . . 1. 39.86, BTOpO# 11aukn - Ca0 46.16, MgO 1.73,
310 11.68, RO 2.26,n. 0. n. 37.76.

3anacm ymepxuxcmr JABTK3 no karcropuu A B komruccTBe 6029 Thic.
T. Ha 01.01.1972 . onu coctarasyu 5601 Teic. T. MecToposkAeHue HKennya-
THpyercs JIOHIOKOBCKMM HM3BECTKOBBIM 3aBOIOM. '

H3zsecmkogoe - 2 mecmopoycoente pacronoxkeHo B HETIOCPe ACTREH-
Ho#t 6nusocty k ct. M3BccTkoBas. MecTopoxaeHHe XapakTepu3yceTcs nepe-
MEKAEMOCTBIO HIBECTHAKOR ¢ KPEMHUCTRIMH TIOPOJaMH, 3aTIETAIONIMMH B
HHXHCH 9aCTH JIOHAOKOBCKOH CBHTHI [ §].

XnmuyecKHi cocTaB U3BECTHAKOB (B %): CaO 46.85 — 5441, MgO
0.79 - 3.60, Si0, 1.96 — 10.45, AL,O, 0.26 — 0.65, Fe O, 0.28 — 0.55, n. . n.
38.5—42.70. U3BeCTHAKY NPUTOHAI JIA IONYYCHHS H3BECTH. 3aniacel, NoA-
CYHMTaHHbIE 10 KaTeropuk C, B koMMUYECTBE 972 THIC. T HE YTBEPXKAANMCE.

B 1.2 kM 1oxHee cT. M3BecTKOBag HAXOAMTCH YHAacTOK IOKHBLH 3TOI0
MECTOPOKACHMUA. 3)1605 H3BCCTHAKHN 3alICratdT B BHAEC OTACIHBHBIX I1Aa4CK
MOMIHOCTEIO A0 80 M. JIyumMMy 10 Ka4decTBY SBIAKOTCH M3BECTHAKH CBCT- -
no-ceporo 1eera. XUMH4eckmi cocTas ux (8 %): Ca0 53.80 — 56.0, MgO
0.01-1.23,8i0,0.14-2.26, AL,O, 0-0.84,F¢,0,0.02 - 0.55, 1. n. . 41.68
—43.52. 3anacer kateropuu C, onennsarotcs B 1139 Teic. T. 3anace! He yT-
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BEPRAIUCE.

ABpamosckoe MECMOPONCOeH e UIBECMHAKOS PACTIONIOKEHO B 5 KM
Ha 3anafg or cT. M3BecTroBas JanbHeBOCTOYHOH XK. 1.

TTaukH M3BECTHAKOR MoLHOCTRIO 10 — 88 M npu 3HauUTENHLHON NpOTH-
WEHHOCTH NENEMENAIOTCS ¢ IIPOCIOAMEH KBAPU-CCPHUMTOBBIX CAGHIICB MOLLI-
HOCTEO A0 20 M. B Tone kapOOHATHBIX TIOPOJ NIOHIOKOBCKOH CBHTEI MOILL-
HOCTBIO 0 478 M CONCPXWICH INTh NAY€K MACCHBHBIX KPHCTAIIHYECKUX
u3sectaakos. lIper ux or Gemoro a0 TémHO-ceporo. XUMHYECKH cocTar
u3BccTHAKOR (B %): Ca0 52.52, MgO {.04, Si0, 3.24, A1,0, 0.7, Fe,0, 0.29,
1. . . 42.0; ocraneHEIX nauek - Ca0 45.65 - 51.30, Mg0 0.62 - 0.76, SiO,
5.64 -11.22, AL,O, 0.9 - 3.18, Fe,0, 0.0 - 1L.41, . . 1. 36.52 — 41.05 {8].

W 3BECTHAKH SIBISIOTCS XOPOIIHM CHIPBEM IS nonydeHHs n3sectH. [lon-
CUHTAHHBIE 10 [TYOMHBI 25 — 30 M 3aHachl O KaT€ropHu C, cocrapmsior
5013 TeIC. T. 3anachl HE YTBCPIKAANHCh. MECTOPOKACHNE IKCILIYaTHPYET-
cst JIOHJOKOBCKHM M3BECTKOBBIM 33BOJOM H MMEET IEPCHEKTHBBI Ha yBe-
JIHYEHHC 3a0aCOR.

FOocno-Xunzanckaa zpynna MecmopoycoerHuti U3geCMHRAKO8 HaXo-
JUTCA B FOKHOH qactd Xp. Mausiit Xunran, B 6acceitne p. Camapsi. Mase-
CTHAKH 0T 6enoro o ceporo nBeToB, MaCCUBHBIE, YaCTO MOJ0CHATON TEK-
CTYPBI IPHYPOUCHBI K HHIKHEMY FOPH30HTY JIOHI0KOBCKOH CBUThI HHXKHErO
kembpua.  XuMuuecku#t cocrar ux (B %): Ca0O 53.42 — 53.80, MgO 0.85
- 1.16, 810, 0.66 ~ 1.75, A1,0,0.22 - 0.27, Fe,0, 0.0 — 0.80, n. 1. n. 43.24
—~ 43.42. 3BeCTHAKH NPUTOAHBI KaK CHIPbE AN UEMEHTHOH NMPOMBIIIICH-
HOCTH ¥ IPOM3BOACTBA M3BeCTH. MECTOpOXIeH NS HE Pa3BCbIBaNIUCE. [eo-
JIOTHYECKHE NaHHBIC TO3BONAIOT TPCANIQAAraTe HaJJMIHe 34€Ch 3HATNTCAb-
HBIX 3aacOB.

Cymapckoe mecmopoycoerue uigecmusxoes pacrnonoxero B Odnyyen-
ckoMm paitore EAO. biskaiimM HaceeHHbIM IyHKTOM OT MECTOPOXIEHUS
sigiigeTca cT. I3BecTKoBas1, OT KOTOPOI 10 MECTOPOXACHIA HMCETCS npoce-
JIO4Has AOPOra POTHKEHHOCTHIO 8 KM, APHIOAHad ANt ABHKECHHS aBTOTPaH-
cnopra. Cranua Mspectkosas pacnonoxera Ha TpaHCCHOUPCKOH Marucr-
panu Ha sanan B 312 kM ot Xabaposcka u SBISETCA Y3JI0BOM CTAHLMCH, OT
KOTOpPOH IIPONIOXKEHA XEEe3Hads A0poTra Ha CeBep /10 UCHTpa bypeHHCKOro
KaMeHHOyTONbsHOTro Gacceiina — moc. Ypraii.

Paiion MECTOPOXKICHHA PaCTIONONKCH B CCBCPHBIX NPEATOphAX Xpedra
Manrii Xunran, 8 npenenax bypernckoro cpeananoro maccusa. B ero reo-
JIOTH4CCKOM CTPOCHMH NIPUHHUMAIOT YJaCcTHe U3BLPAKECHHEBIC, OCAlOYHBIC H
MeTaMOpPHUIECKHE MOPOIBI aDXEHCKOr0, BCPXHEIPOTEPO3OHCKOTO, TTAIE0305-
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CKOro, ME3030MCKOI0 M KalHO30HCKoro Bo3pacToB. CyTapckoe MecTOpOXKIC-
AHE H3BECTHAKOB NPHYPOUCHO K KOMIUIEKCY OCAA0YHO-MCTAMOPPHYECKHUX
nopoy keMOpus. B reonoruyeckoM CTpoeHHH MCCTOPOXIEHHs MPUHUMAIOT
y4JacTHe TIOPOAB! PYAOHOCHOM H JIOBIIOKOBCKOH CBHT. B 10ro-3amanHoi u ce-
BEPO-BOCTOYHOM HaCTAX MECTOPOXKICHHS OTH NMOPOJAKI - NEPEKPHIBAIOTCHA 110~
3JHEMENOBLIMH KBapHEBBIMH rTOpdupamu.

JIoHI0KOBCKast CBHTA CJIOKEHA 11010COH MPaMOPH30BaHHBIX H3BCCTHAKOB,
BBITSIHYTOW B CCBEPO-BOCTOYHOM HalpaBleHHH, IupyHoi 0130 1o 100M u
3aerarouie B sApe CKaTON CHHIIMBANBHON CKNaaKH. B cerepo-BOCTOHHOM
YaCTH MECTOPOXAECHHS TTOJIOCA U3BCCTHAKOB pa3OnTa IHPOTHLIMH HapyLle-
HUSAMY Ha ABE uyacTu. W3BEeCTHAKM MpaMOpPH3OBaHBI, OOMANAIOT CPEHE- M
KPYITHO3CPHHUCTOM CTPYKTYPOi M TOHKO-rpyOOCIOUCTOM, HHOTIa MAaCCUBHOM 1
noa0cHaTol Tekctypamu. KapcToBeie sBneHus B TeOIOTHYCCKOM CTPOCHUN
MECTOPOIKACHUS UMEIOT 3aMeTHYIO ponb. CpeHHH npOLEHT 3aKapCcTORaH-
HOCTH, B KOHTYpe IozicyeTa 3anacos, cocrasisact 32%. Tpemuuoparocts B
HM3BECTHAKAX Pa3sBHTa AOBOIBHO IHHPOKO. ﬂpeo6nazxaro1' TpPELIMHE], aJa10-
(L{HE HA FOro-3anaz Mo yrom 35-85°.

MecToposkaeHHe pa3sBeXaHO C TOBEPXHOCTH KaHABAMH 10 IMHMAM, OTHO-
CSIIMMY JIpYT OT apyra ya 100 M, ¢ nonubM nepecederreM roau. Ha nry-
OHHY MECTOPOX(ICHHE Pa3BelaHO OYPOBKIMH CKBXIHAMH ITO PO HIAM de-
pe3 100 M anst 3anacoB kareropuu A u gepes 200 M 174 3a11acoB KATETOPHH
B. I'nyOnna cksaxus ot 12,6 M 10 55,5 M.

MecTopoxaeHHE NPEACTARICHO ABYM: 3aJI€KaMH, CEBEPHOH H I0XKHOI,
NepeMENIeHHbIMHM B TOPH3OHTANBHOM HANPABNIEHWH 10 OTHOLICHHMIO APYT K
Ipyry Ha paccrosune oxono 300 M. CeBepnas 3aJieXKb NPOCICKEH HO IPO-
ctupadd©o Ha 330 M. Ee cpentss Mmomuocts 40 M. ¥OxHag 3anexs nmeer
nporspkenue 500 M npu cpenneit momHocTH 100M. FOxuas 3anexs Retanb-
HO pa3peficHa. [lo Hel mocuuTas! 3anacsl o kareropiam A+B+C, B xonm-
gyecrse 705,9 THIC.T, B TOM 9HCJIE TI0 Kateropusam A +B- 558,1 Tric.T.

HecMoTps Ha mMpokoc paclpocTpaHeHHe U3BCCTHAKOR, PA3HOCTH HX,
NPHUroJHbIE IS BAPKH CTEKA, BCTPEYAKTCA CPaBHUTENBHO PefKo. ITo
OOBACHAETCH KECTKUMH TPEOOBAHMAMU, IPEALABICHHBIMH K COACPKAHHIO
B M3BECTHAKAX BpEIHBIX mpumeceii. Kak npaBuiao B H3BECTHAKAX BCeraa
IIPUCYTCTBYIOT OKHCIBI XKeJIe3a, AMIOMHHHNS, Mardns U KpemHesema. Kpem-
HE3eM, OKHCJIIBI AIFOMHHVA U MATHHS HE ABMSIOTCS BPCAHBIMH TTPHMECAMH,
HO KOJIMYECTBO HX, TAKOKE KaK ¥ OKHCH KaIbLHA, 10/DKHBI ObITh HOCTOSHHRI-
MH. 114 NpOU3BOACTBA OKOHHOTO CTEKJIa HCTOMB3YIOTCE U3BECTHAKH, CO-
aAepxkamue oxuck xkeaesa ot 0,05 no 0,2%. o rexanucckuM yCrnoBusM
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18 IPOHU3BONCTRA JIMCTOBOTO OKOHHOIO CTCK/a XHMHUYECKHH COCTaB H3BE-
CTHAKOR U1 CTEKONBHOH WHMXTH npeaycMoTper:Si0, — ne Gomee 0,2%;
AlLO, - 1,0%; Fe,0, — ne donee 0,2%; MgO - He bonee 2,0%; CaO — ne
MeHee 51,5%. XHMHIecKH i1 COCTAB pa3HOBUAHOCTEH H3gecTHAKOB CyTap-
CXOre MECTOPOKACHNA CACAyomini (B %0). CBCIIV-CCPBIC MOYTH OesIbIC —
Si0, - 2,08; ALO, - 0,35; Fe,O, - 0,15; Ca0 - 52,44, MgO - 1,75, n. n. .
—42,51; CaCO, — 93,67, cretno-cepeie — Si0, — 2,99, AlLO, - 1,05, Fe,0O,
- 0,2; CaO - 90,41; MgO ~ 3,16; . . i, — 42,36; CaCo, — 89,88; TeMHo-
cepoie — Si0, — 7,15; ALO, ~ 1,05; Fe,0, — 0.55; CaO - 45,58; MgO —
4,77; n. n. n. — 40,60; CaCO, — 81,62. -

O6BeMHbI Bec — 2,63 T/M.

Haubosee 4ucTpiME PasHOBUIHOCTAMH B nipeaecnax CyTapcKoro MecTo-
POXIEHMA ARIIIOTCA MOUTH OETIBIE H CRETNO-CCPHIC H3BECTHAKH, CPEOH KO-
TOPBIX MOXHO BBLOCIHTH ONOKH ¢ COACPKAHHEM KOMIIOHEHTOB, OTBEYAlO-
uux I u IT copram.

TOpHOTEXHHYCCKHE yCAOBHA SKCIUTYATALHH MECTOPOXKAeHH Onaronpu-
ATHBIE. MECTOPOAACHHE PACTIONOKEHO Ha CKAOHE HOAOT0M BO3BbILIEHHOCTH
€ IPEBHIICEHAMH OTHOCHTEIILHO MECTHOr0 6a3uca 3po3nu Ha 60-70M. Yeno-
BHS penbeda H 3aNETaHHE MECTOPOKICHHS TO3BOJSIIOT BECTH 3KCIULyaTa-
LHIO KaphepHBIM CTIOCOO0M. MOUHOCTS BCKPBULHK, IPEACTABACHHOM MI0YBEH-
HO-PACTHTCILHBIM C0EM, CYTIIHHKOM H 06NOMKAMH U3BECTHSKA, B CPSAHEM
10 MeCTOPOKIcHHIO cocTasngeT 0,59M. OTHOLUeHUE BCKPBIIH K TONIIE IT0-
JIE3HONO HCKOITAEMOr 0 BBIPAXKACTCA MAJIOH BEIMIHHOM M 1IPAKTHYCCKOIO 3HA-
YCHHA HE HMeeT. B CBA3M ¢ Manoil BOAOOOGHIEHOCTEIO TIOPOA, CATAIOHIMX
Y4aCTOK MECTOPOKIACHIS, NONOAHHUTEAbLHEIE APEHAXKHBIE PaboTsl B IIpoLtec-
ce IKCMMyaTdluH HE NOTpedyIoTCs.

VyHTsIBas BO3PACTAOLLYIO NOTPEGHOCTE B MPOAYKIIMH CTEKONLIHOM ITPO-
MBIILICHHOCTH, B [IEPBYIO 0YePCAb B THCTOBOM OKOHHOM crekne, Cyrapekoe
MECTOPOX/IEHHE MOXKCT CITY)KUTh HAACKHOM 6230ii KapGOHATHOTO CHIPHA A
PACIUMPEnNs CYLIECTBYIOIIETO CTEKONIBHOTO 3aB0Ja B AMYPCKOH 06macTy
WITH U1l CTPOMTENBCTBA CTEKOJILHOTO 3aBofa B XabapoBCKOM Kpae Ha 6ase
MECTHOTO CBIpbi. OAHaKo Iepea 3KCIIyaTallHed MECTOPOXKAEHHA HeoHX0-
AMMa €ro J0pa3Be/IKa € LECAbIO BHUICICHHA U3 CBETIIO-CCPHIX H3BECTHSIKOB
HauboJsiee YHCTHIX OIOKOB.

O6u1ne 3amachl U3BECTHAKOB, YHCIALMMXCA Ha FOCYJapCTBEHHOM OalaH-
ce npeacTasicHbl B Tabnuue 3.44.
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CBE/JIEHUA

110 3anacaM H3BECTHAKOB, YHCIANIHXCH
Ha rocynapcrecadom Ganance Ha 1.01.1999 .

Tabmuna 3.44

.[ Oprauuyanng, aunesus, a) THii HOKUK@EMUIU, COPT, 3anacst, Thic. T Hobriaa
. MECTOPOXKIEHHE, Mapka; §) cpennee — - . UPOTKTHAR
MECTOIIONOKEHUC COACPKAHUE TTOICIHBIX ABHC | G Beero dakTiraec-
KOMITOHEHTOB H RPEAHBIX Kas 3a
: spumeceii 1998 1.
JlonaokoBCKOE-2 a) H3BECTHAKH 29308 - 29308 -
Odnydercknit paitos 6) Ca0 - 53,9%
BUP 00011 TD Si0, - 1,83%
5.06.94 r. 8 kM k 3anaxy or x.A. | P - 0,098%
<t, JloHaoko
2. Cyrapckoe @) M3BECTHAK 1A CTEKNA 706 - 706 -
Ob6iyucHcKwi paiton 6) Ca0 - 49,9%
| 3 KM K J0r0-BOCTOKY OT X.11. Mg0-3,1%
cr.h3secTkoBas Si0, - 3, 7%
Fel: — 0,28%
AlO; - 0,55%
OAO "/lounoxoBckuit a) Mssecruaxn ais 53307 - 53307 |-
H3BCCTKOBBIN 32B01" | l:dpom”“ma H3BECTHAKOBON
JloHaokoBCcKoe
(Temnoosepckoe) LUP 00009 ?gég?z]l;‘égg] 80%
T3 28.06.94 r. O6nyuenckuit ° 3584-53 )
PaHOH 1 1M Ha cepep oT &I |
cr.JTonnoko 1
OAQ "AongoxoBckuH a) WU3BeCTHAKH aJ1A HipecTn | 22434 - 22434 600
. " H U3BECTHA-KOBOH MYKH, 600
HMIBECTKOBbEH 3aBOK .
MUHEPATLHOM NOAKOPMKH
Jlonnokosckoe AXHBOTHBIX W ITTHI]
(Tenunoosepexoe) FOCT: 5331-50,
BUP 00011 T3 2780-50, TY-S1
O6ayuencknii paitou MIICM-CCCP
1 kM Ha cesep Or WL
<cr.Jlonnoke_
AGpamosckoe a) MarecTasin mnd wisectn | 1994 2125 | 4119 -
O6my4enckuit pailox H H3BECTKOBOH MYKM
EAQ, 5 xm Ha 3ana/T oT XA 0) CaO - 58,2%
¢T.M3BecTROBAR, Mg O - 1,75%
1982 r. .. —40,74%
TOCT: 14050-78,
987977 N
| Hroro 107749 | 2125 | 109847 | 600/600

KAMHR OBJNHIIOBOYHBIE

Obmme ceeaennsn. [Ipupoxseie 00INIOBOYHEIE KAMBH NPEACTABISIOT
c000# crienMpHIECKYIO FPYIIIY CTPOUTENBHBIX MATEPHUATOR, NPOMBIIILICHHAS
LIEHHOCTH KOTOPHIX ONPENEHAETCA MPEKAC BCEIO HX ACKOPATHBHBLIMH CBOM-
CTBaMH. BaXHBIMH CBOWCTBAMH, KPOME JEKOPATHBHBIX, SBISKOTCA MEXAHY-
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yeckas nPOYHOCTE, CIIOCOOHOCTD MPHEHMATE PalIHYHble BHBI 06paboTkH
[OBEPXHOCTH, CONPOTHBIAEMOCTh aTMOC(EPHBIM RO3AEHCTBIAM.

B kayecTBe OONMUIOBOYHBIX KaMHeH HCIIONb3YIOT MOpHBIE TOPOAb! pa3-
JHYHOrO NpoucXoxkaeHus [41]:

UHTPY3UBHBIE - TPDAHATHI, CHEHHTHI, AHOPHTHL, TabOPO-KOPUTHI, 1ab-
pPanoOpHTHL;

3py3HBHBIC —~ 623anbTHI, AMaba3bl, AHACIUTHL, 110PPHPLL, TOPPHUPHTHL, ByJi-
KaHHYECKHE TYDBI;

MeTaMOpQHIECKHE — MPAMOPEI, KBAPUHTSI;

0CaI0YHbIE —~ W3BECTHAKH, JOJIOMHTE!, TPABCPTHHBL, THIICH], ICCHAHMKH,
KOHIVIOMEPAThl ¥ OpCKIHH.

OCHOBHBIC BUHJIBI FOPHBIX MOPOA UCHONL3YKOTCA B KAYECTBE 0OMMLOBOY-
HBIX IOPOA MPHMEPHO B CIEAYIOUMX cOOTHOMIEHHAX (%0): HHTPpY3HBHBIE —20
(rpasuThl — 14), 3¢ddysusreie — 44 (Tyhs v Tydonass — 37), ocanoussie — 5
(13BECTHAKM H JOJOMHTH — 4), MeTaMopouyeckue ~ 30 (Mpamopsr — 23).

O6nHOBOYHBIE KAMHH OTITHYAKOTCA 10 (H3UKO-XHMMHYECKUM CBOHCTBAM
(Tabmuua 3.45).

Benyme# ctpanoit mupa B o0JacTu NpoH3BOIACTEA H IPUMEHEHHA 00IH-
LIOBOYHBIX MATCPHAIOB ¥ H3ENHit ABnaeTca Mranua. Pazpaborkn kpynncii-
LWHX MECTOPOXAeHNH Genoro “cratyapHoro” mpamopa Kappape B Anyasc-
KHX ATIbIIaX HMEIOT THICAYETIETHIO HCTOPHIO. Ha MHPOBOM pEIHKE BHICOKMM
COpOCOM NOJIb3YeTc Oenbli Mpamop “apa6cc1<a'r0 Kappapa” I\pcmoauﬁ
“GOTTHIMHO KIacCHyO”, KPACHBIH “POCCHO BepoOHa”, 3e1EHEIH “‘Bepae anpna’
M IpyTHE.

Tabnnua 3.45
PU3NKO-MEXaHHYECKHUE CBOHCTBA OCHOBHEBIX
BHIOB OOTHITOBOYHBIX KaMHe#H [41]

[ opona Cpemutn | Tlopnorocts | Koodrment | Tlpeaen mposioctd, | Moy
NNATHOCTS, KPETIOCTH 110 MIla, npu yapyrocTy, |
oM Mporomss- x 10°* Mlla J
Korosy cxaTHH | pacTxennn |
Tparut 2.62 1.7 10.5 200 12 54|
Cabbpa 2.89 2.6 9.5 135 15 70 |
basaneT 2.47 10.6 8.0 112 2 4.7 ;
Tyd 1.73 320 1.6 20 3 0.5 l
Ksapuwt 2.74 3.9 13.4 215 17 5.8 !
Mpamop 272 34 32 65 10 50
| Mupecrnax | 2.57 7.9 7.1 94 9 s4 |

Peaxue MECTOPOXACHHA YEPHOTO MpamMopa HaxoasTcs 8 beasruu v @pan-
1mu. BricokonexoparuBHbii KpaCHmﬁ TPaHUT “pocco panTa” JOOLIBACTCH B
ALY

[HBemuy, po30BeIi “pocco noppuHo” ~ B Menaunu, cepo-xEnThiii “ronapuna’
— B BpaswiIxH, Tam xe — 1oy6oit cueHMT “asyn Makay0a”. B FOxuoi Adpu-
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KC U3BECTHBI MECTOPOXKACHHUA 4EPHOTO rablpo ¢ paBHOMEPHOHN OKPackoii
XOPOIIO BBIPAXEHHOM ronyousnoit “tendact”. B Hopeeruu no0niator nab-
PamOPUTHI € BACKITHKOBO-IOy00it Hpr3ariieH u “mapuHa nepsr”. TpasepruHb
paspabarbiBaroTcs B CrioBaku# Ha CIIMILCKOM MECTOPOKACHHH, TJIE OHHU pac-
MPOCTPAHEHBI Ha MROIAIM bonee 3 kM,

B Poccunt yureHo 146 MectopoxaecHU 0OMHLOBOYHEIX KaMHel ¢ 3anaca-
MH 10 IPOMBILIICHHBIM KaTeropuam 536 miu. M>. 13 Hux paspabatsiBaercs
oxono 40 MecTopoOXIeHH ¢ rofoBHM 0ObEMOM n00kIM 500-600 ThIC. M.

O01acTH NPUMEHEHHA H TpeGOBAHHSA NPOMBILLIEHHOCTH K CHIPbIO.
O6MMLIOBOYHBIE KAMHHE HCTIONB3YIOTCSA Cleaytomum obpasom [41]:

OCHOBHOE Ha3HAYCHHUE — VI KIAAKH IOKONBHBIX HOSCOB 30aHHH, CTEHOK
HAOCPEKHBIX, YCTOER MOCTOB H IPYTHX COOPYKEHH;

MOHOTHTHBIE KPYTTHOPa3MepHbIe OIOKH —~ VT KOJIOHH, CKYITBITTYPHBIX KOM-
MTO3HUMH, MEMOPHANIBHEIX H APYTUX COOPYKEHHUIA, a Taroke AeQUOpCpHBIE Babi
JUTSL HEIUTFONO03HO-0yMaXKHOTO MPOU3BOACTBA;

APXMTEKTYPHO-OTACIOYHEIE JETaNH, IIPOGMIBHELE 3NIEMEHTHI, CTYICHH, [0~
JOKOHHHKH, GOPTOBEIE KaMHH, 3IEKTPOTEXHUUSCKHE AOCKHU K ApYyTHe Gonee
CIIOKHEBIE PE3HBIC NETaNH;

MPaMOpHBIH 1Ie0EHb M KPOITIKa — KaK AEKOPaTHBHLIH HANOIHATENh Pasiny-
HBIX MO3aWYHBIX H3ICITUH, OTIEIOUHBIX JACTANEH, HapyKHOH LITYKATYPKH;

XYIOXCCTBEHHO-TIONICIIOYHBIE M3/ICNHA, CKYTIBITYPb!, IAMATHHKH;

oTX05! 00pabOTKK NMEepeurcIIeHHRIX U3AENHii, a TaKKe HeraGapuTHbIC I
HeBOCTpeOOBanHEie ONOKH, nepepaboTarHbe Ha wedchb 1 6y TOBBIH KaMeHb
JUist obIIECTPOHTENBHBIX pabor.

XapaKTepHCTMKA MeCTOPOK/ICHNIH | nposBaeBuii. [Ipupoassic obau-
HOBOYHBIE KAMHH MO TBEPAOCTH, KOTOPAsA OTPAXAET BENHIHHY SHEPTO3aTpar
npy 06paboTke KaMHs, NOAPa3AenaioTcs Ha 3 rpynust [41]:

KaMHH TBEpJBlE: KBAapUHUTH, TPAHHTOUNBL, rab6ponasl, Gazans-
TBl, AHa0a3sl;

KaMHHU cpeaHed TBEPAOCTH: MPAMOpPEI, HIOTHBIE U3BECTHAKA H
AOCJIOMUTHI;

KaMHH MATKHE: Ty(QB! ByJIKaHH4€CKHeE, TPaBePTHHBI, THTICHI.

B Poccuy u crpanax CHI pazpabaThIBaIOTCs CIETYIOUHE MECTOPOKIE-
HUS O0MHMIOBOYHBIX KaMHEH: MarMaTHIccKuC — Bospoxienuit, ClockioaHc-
BaapH; 3¢ dys3uBHsie — PaTrcBanckoe, APTHKCKoe, MeTaMopdpHuaeckne — Hok-
mmmHckoe, Koenrmuckoe; ocagounsic — [tonbaxckoe, XXypaBHoBCKoe;
xemorenubic — lllaxTaxtuuckoe [41}. B TIpuMopckoM xpae B kadecTse 00-
JIHIIOBOYHBIX KaMHEH MOTYT OBIThH HCIIOJIB30BAHBI IEPHIOTHTH Branumupo-
AJTIEKCAaHIPOBCKOr0, IPpaHoauopuThl BpaHrenxesckoro, MpaMop AMOWHCKOTO
u koHIIoMepaThl KHopprHrekoro Mecropoxaenni [26]. B XabapoBckom kpae
H3BECTHO OKono 10 MecTOpoKaeHNI U IposBIcHMi OOMMIOBOMHBLIX KaMHEH, K
KOTOpPBMM OoTHOCHTCS HOGHIeHHOe MECTOPOXICHHH HBETHBIX KOHIIIOMEPATOB,
IIBIPKAHCKOE TPAHMUTOB U aHOPTO3UTH XP. [DKyrbkyp [34].
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Ha Teppuropuu EAO pasecaano 5 McetopoxaeHHH O0IMUOBOYHBIX KaM-
HEH, HX KPaTKasd XapaKTepHCTHKA puseaeHa B Tadbmuue 3.46.

Kypopmuoe mecmoposcoenue 0exopamusHo-o61ul0604HbIX KAMHEU
Haxoautca B Obnyuenckom paifone EAO. C xene3nonopoxHOH cTaHuueH u
kypoproM Kyneayp MecTopoxaesHe CBA3aHO NPOCENOYHOH aBTOAOpOTOH
KpYIJIOrOOBOTO AcHcyBHs nmpoTsokeHHeMm 1.5 kM. TTnomans MecTopoxae-
HHs OXBaTkiBacT 00a Gopra wnoya Kopekckoro, aeBoro nputoka p. Kysns-
xyp. Craruma Kyapayp pacrnionoxeHa Ha Xeae3HonopokHol BeTke M3Bect-
xoBasg-Yergqomeri, 8 30xM ceBepHee y311080H cTaHUuM M3BecTKOBas Ha
Tpanccubupckoii x.4. C nocnenHen CBsI3b OCYLICCTBILIETCA O yAy4IeHHOH
aBTOHOPOre NPOTHKEHUEM 28 KM, IPONOXKEHHOH 0 X.J. cT. Bupakas.

B OKpecTHOCTAX MECTOPOKACHHUS LIMPOKO PA3BUThE TPAHUTOHABI MO3AHE-
Najeo30HCKOro BO3pacTa, cllaraloiie BOCTOYHYIO JacTh BypenHckoro cpe-
JHHHOT'O MACCHBA, ¢ 3aKATHIMH B HUX OCTATKAMH KPOBJIH B BUAEC METaMOp-
tugecKkux H MeTaMOPDH30BAHHBIX TOPOX ROKeMOpHA ¥ KeMOpUsl, BKIIIOYas
pa3snMyHbIC KPHCTAINYECKHE CNaHIbl ¥ MPaMOPH30BaHHbIe KapOOHATHBIE
noponsl. B nokansHelX nporubax HaXoOATCA MEOBEIE YIIICHOCHBIC OTAOXE-
HHA W ByNKaHUTBL. C ME€30301CKOH TEKTOHOMArMaTHYCCKOM aKTHBH3aLKel
CBA3aHO [IOIHOBICHHUE CTAPBIX ¥ BOZHMKHOBEHHUE HOBBIX TEKTOHMYECKHX pa3-
PEIBOB CyOMEPHAMOHANEHOTO ¥ CEBEPO-BOCTOHHOTO npocTupanua. Hepexo
OHM KOHTPOJMPYIOTCH BHEAPEHUEM AAEK CPEIHET0 H OCHOBHOIO cocTaBa [34].

KypopTHOE MECTOPOKACHUE NpeACTaBiIdeT coboit JBa HeGOmbIIMX Oc-
TaHI{a KapbOHATHAIX IOPOA (XOJIOMHTOB, MATHC3HUTOB) MyPaHIaBCKOM CBHUTEI
T03JHETO IPOTEPO304, 3AIErAFOIIHX CPe AU NATCO30HCKUX I'paHHTONI0B. [Tox
BIIMSHHEM KOHTAKTOBO-METaCOMaTHYECKHX NMpeobpa3oBaHuid KapOOHATHERIC
1I0POIBI MPEBPAIUCHBI B MPAMOPEI, KAILLMGUPLL, OPYCHTBI, CKapHbl H TPEMO-
JIUTOBbIE TOPObl. X MPEHMYLIECTBEHHBIEC UBETA CBETINO-CEPHIC U 3CJICHBIE.
Taxue nopoas! NpeAcTasnsaioT coboii mone3noe ueckonaemoe. OHHU pacceka-
IOTCS NAHKaMH aTUTHTOBY/THBIX FPAHMTOB, 11aba3oB M 11a0a3oBEIX opdupH-
TOB. BBIACIAIOTCS [1Ba y4acTKa HEHHBIX NOpoa — 3anajubiit 1 BocTounsiii.
On# BBHITAHYTHI B Gnmmnpomom HanpasneHuH (110 asuMyTam 75-80%). ITa-
JEHHE KDKHOE (180-215") nox yniamu 75-80°. Mecramu nazenune oGpatHoe.
KonrrakTsl 3aj1exeif ¢ rnaHHTOHAAMH pe3kue. FIHor1a OHH OCIIOKHEHDLI 301a-
MM JIpoONICHMA.

Pa3guTas TpeWMHOBATOCTE HCKITKOMACT NONYUCHMC GJIOKOB NIPaBILILHOM
¢bopMEI 1 onpeaenseT HeobXOMMOCTh OIIPCUCICHHOA NaCCHPOBKH.

Ja 6enbix kanbLuQHPOB TEOPETHIECKHH 00BCM OIOKOB 10 1AaCCHPOBKU
konebnercs B mpenenax 0,127 — 0,171 M, ITocne naccupoBku 06beM OMOKOB
¢ pasmepom 0,35x0,53x0,63 M, cocrasnsier 0,118 m*. [Ins 3eneHbIX (ceprien-
THHH3HUPOBaHHAIX )} KaMbUHNPHPOR TEOPCTHUECKMIF 00beM OIIOKOB A0 NACCH-
POBKM H3Mensiercd B npenenax 0,09 — 0,134 %, a mociie naccHpoBKY cpenHe-
ro 6noxa ¢ pasmepom 0,5x0,5x0,56 M, o6neMm Gioka onpenensercs 8 0,095
M*. B kappepe Ne 3 ¢ MeHee BBIBETpeIbIMH TOPOAaMH 00bEM 6I0KOB MOCIe
MaCCUPOBKH M3McHACTCH B Ipegenax 0,535 — 0,926 M3,

132



HOHNWBY XHeRTEdoRSToN0oNE

0sZ-'d

A 70°( S0XOLQ XHUIIOJOH BhMNGO]

SmuAds X ¥OLEDOKLO ‘e0HTIR1d0YLoIEorA
EXAOdHIOI OBIDOhR)] IMEOLIKOHD draHIed
~OR0HHIEBN ariouHdosormAd -onrads riuaed |

SONORAIH L

9°E7 - mRS [
0'€0z-1d

FHESTEH XI9HROLISTOLL
H XMHROSOIAUGO XHRERIBdOXST JWHAIGOLOJEY

oHo grandonedw
‘adudanarex TaLEnIeEdo ‘wdowedw sMRIE]
- O [68-pEL

SOXOHEXTHQaHTd))

LATA ]

THIOONT PMHAYLHOALd H

pranguivdoNol vE KuHOMKOod0153M FoxLogudsed

9 OHIADION “¥UIRIT ‘¥OO0K0H “¥OISTon “NOLRYIL
XITHROGOTMHUIQO XHIITIOQSH SMESIEOLOJEY]

QNIEKO BH L100HROD ‘049-G¢°( rsorondon ‘o59:0
-§§°0) SMHAMIOLIOLONOS { W0/S ('¢-8°Z LLI0HIONN
‘radowedn SMEOLHNOIOY 91980e0d B Sr4Ug

soxoReNedHy

6121 -0

%bT 9 4ON0KY
xraHHegodAooRl Yoxra ‘aodonsed XRMIOGoR

Moault xeauauredoNar SRHIBOTO.IEY

JO/DL GG RHLEND

BH U00HR0d] [ *94/ £ SERIMOLIONOTOG 468" [
aroorondo]y © N/ £L°7 208 WHNZIQ0 ‘ WO/

117 936 JEIEIUSY £ "9NIOHELXT H SMIEhO0LOL
‘gOA0I, XITRUE-0LIRK Mdonedn arrIoa]]

(soaogeroadat))
soxodAraurdy

780z - '0+g

Pe-%0
66-1doo 71D

PHUANEH XIIHROLSNON ¥IT H 40B0L30
XrIHAB1edONaY SUSLHHIOLRE Yed IBagalT
XH ¢ ‘PHHRBIE HEONHIgo AsRuadLAHg K1

—- HM P E1-901 WOVOXI9d ¥ W ()7 YJOHKIMIOL.
sEHAEEOdAKON BXLHI ‘047 | § WOFOXIE
9 aBoNEN FIIHRONQ FAMIAYodn kpEdedo]

HLOOHTRI2dONN OLl ISHIKUHHHA
rdudunauey SIBRUSE-OHNG | *SFIBhIOLOL
‘3MBRUSE-OITAHD 9UdQ ~ 1don 7 ‘omHgIae — 1doo
1 "OFMIBROOLON “AMTHRLAL “FrL3g ‘ar9da0-011240
sryaoReNodanonHIN-1rdasdod ndadunarey

(soxoyadoy])
sonzdodAy
BHEOTodoLIaN

A il B0

mz oL

SHEELEEH

odAoad 1 eoeIRg

¥HBoRAWHAD 9108100

¥9dr90 0g190REY

9f'¢ enHIrgR L.

OV XIHROHOIHIIQO UIHWEN KUHAIKOdOLOa|N

133



[To coctaBy HAMGOABIIMM PACTIPOCTPAHEHHEM IOAL3YIOTCA KIHHO-TYMHT-
({opCTEPUTOBBIC KanbLidUpbl, MEHCE PA3BUTHI CCPIEHTHHH3UPOBAHHBIC MX
Pa3HOCTH K €LIE Pexce MONOCYATHIEC CEPTICHTHHH3HPOBAHHBIE KANBUHHPEIL.

Knnno-rymui-popereputoBbie KansUM(GHpel UMCIOT CBETIO-CEPBIH, M0~
9TH GCNBIA UBET H 00pazyIOT NHHEHHEIE BHITAHYTHIE TENa MOHOCTRIO OT |
10 30M. Ha TYOHIly OTMeYaeTcs pesKoe BLIKIHHHBAHME TAKHX MOPOA.

CeprcHTHHH3HPOBAHHBIE PA3HOCTH OTMEYEHHBIX KaJbIH(PHPOB HMEKOT
3eJIeHbIA HBET Pa3NIHYHOW I'YCTOTHI ¥ OTTCHKOB. Takue rmoponel oOpasyroT
OTAENBbUBIC JIMHIOBHAHBIC TCNa, THE3N000pa3HEIE BKIIOUEHHAA 1 Hanbonee
Pa3BUTHI B KXKHOH 4acTH 3anagHoi 3aIeKH.

IMonocyarwie CepreHTHHH3WPOBAHHEIC KAMbUMPHPEI OTANYAIOTCH YEpE-
JOBaHHEM I10JIOC BapbHPYeET OT MHJUTHMETpa 1o 0,5-5,0 cm.

MaruesuTsl B MpaMopbl 06pa3yOT MEJIKHC IHE3/1a B KansUB(upax; cpe-
A1 JOJIOMHMTOBBIX MpaMOpOB HaXOAATCA 3epHa 6pycura.

ITo cBOMM Xyao)keCTBEHHO-ICKOPATHBREIM CBOHCTBAM BCE Pa3HOBHUA-
HOCTH KaNbUKPHPOB pasaeNsioTCs Ha YHUKANBHBIC H BRICOKO NEKOPATHB-
Hbic copTa 1 copra (3eNicHBIC M TEMHO-3€/1CHbIe) H NckoparnsHbie II copra
(6enmpre co CBETIO-GHCTAILKOBHM PHCYHKOM, CEPBIC, CBETIO-3€ENIEHEIE, 110~
nocyareie). Cpeny kaneiudypoB 3ajeratoT TMHCHHO BBITAHYTBHIC TEa CKap-
HOB MOIIHOCTBIO 1-4 M. lns uuX xapakTepHo ToHKoe (1-2 MM) 9epenoBa-
HUE NONOC PA3AMYHOIO MHHEepanbHOro coctasa. [lopoak HHTCHCHBHO
pacclraHuOBaHbl.

TpemoanTOBble MOPOB! 3aKUTIOYANOT THE3Ja H CTSDKCHHA TPCMONHMTA M
TaNbKa pasMepoM ot 5 1o 20 cm B nonepcunuke. Takue 11opoasl bonee pac-
ApOCTPaHeHB! B 3anaHoi 3aexH, ¢ 06pa3soBaHHEM 30H CEBEPO-BOCTOYHOIO
wanpapiaernd. Mx makcumanbHas MOIHOCTL 4-5 M, 3a/eraHue COrMacHoe ¢
kaybaudupamy.

BpycuTsl 4alue BcTpedaroTea Ha 3aagHoM yqacTKe B BUjAE HEOOMBIIMX
auns 1,8 — 3,4 M. [Iset ux cBerno-cepsiil.

B Buae nuH3000pa3HbIX Ten BeTpedarores aMmpubon-6HoTMT-NHPOKCeH-
IUIarHOKNA30BBIC IIopoAkL ¥ aMpHOO0I NoeBoIINaToRkie pa3HOCTH. [Topoast
CEpOro H 3¢MEHOBATO-CEPOro LBETA YacTO Pa3rHEHCOBAHBI.

BMemaromymMy nopoaamy, 71 BCEX Pa3HOBHAHOCTCH HOBOOOPa30OBaHWH,
SBISIOTCA MOPPHPOBHIAHBIC TPAHHTHI M IIATHOTPRHHTHI.

Kak noka3ano Beiie, MECTOPOXKACHHE [IPEACTABACHO MEIKHMU ITac-
TOOOPAIHBIMA H THH3000PAa3HEIMI 3AJIC)KAMH CIIOKHOI0 CTPOCHMA H COCTa-
Ba. 3aJI€XKH OCHAOXHEHBI TEKTOHMIECKUMH HapymeHUAMH. [1o npupoaasM
(haKTOpaM MCCTOPOKACHHEC OTHOCHTCA K IPOMEKYTOUHOM TPYINe MEXIY
2-0#i u 3-efi.

Hcxons U3 3Toro paspenoyHas CCTbh A OTHECEHHS 3alacoB K Kare-
ropun C, cocTaBuma (25-50) x (15-20) M, 1us kaTeropun C, paccToauue
MEXIY IPOGHUIIMY ¥ CKBAXHHAMHU MEXaHHIECKOI'0 KOIOHKOBOTO 6vpenHus
cocTtaBHIO 50 M.
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[MTpy n3yuenHy MECTOPOKIEHUS BRITIOHEH HCOGXOMMMBIH KOMIUICKC U~
POreoNOTHUECKUX, TOMOTPAUICCKHX U 1ab0paTOPHO-TEXHOTOTHUECKHX HUC-
cnenoBaHui. Jing n3yueHns Bbrxoaa OIOKOB M3 HeUKa Ha 3anaqHou 3anexu
O®L10 TMIpOliNeHo TpH Kapbkepa NMPoOHOH HoObvM kaMusi. O6beM LlOGLI'[‘OI‘O
KaMHA B Lenvkax B kapbepe Ne 1 cocrarun 57,0 v u B xaprepe -43.1
M*, 06BEM BCKPBIIIHBIX pafoT cooTBeTCTBEHHO — 103,4 M 1 50, 8 w'. Tlo
Kapbepy Ne 3 100bIT0 B nemuke 754,4 M kaMHs ¢ oBbeMom BCKDBILIY H
HEKOHAMUMOHHBIX Topos 1282 M*. Iny0uHa KapeepoB COOTBETCTBEHHO AOC-
TtHraet 3,3-5,5M, 2,0-5,1 M1 6,8-9,8 M.

Jis onpeneNeHus KaucCTBa MOJIE3HOTO HCKOMAaeMOT0 IPOH3BEICHO ONpo-
60BaHHe Ha COKpaILeHUE PHUINKO-MEXaHHYECKOTO HCTIBITal A 110 214 np06aM
Y Ha MOJHBIC HCIIBITaHKA no 38 apobam.

[TpouspeneHst 1a60PATOPHO-TEXHOTOTHUECKHE HCIIBITAHNA 11e0HS B Oc-
ToH. OTOOpanbl MPOOEI AT YCTAHOBACHHS CBOMCTB KansUMU(UPOB NpH pac-
NHJIOBKE, PE3EPOBKE U LUTH(OBKE.

B pesyneTare npoBeIeHHEBIX pa3Be109HBIX paboT 3anagHas 3alexs npo-
CiIeXKeHa ¢ IIOBEPXHOCTH Ha 320 M npw mupHHE 65 M. OHa MPCACTaBIsAET
co60i HeIpaBuILHOE JIMH3000pa3Hoe Teno, pasaenesnoe K1 Kopeiickum na
ape dactH. B neBobeperxHON vacTH 3ancks, npocnexusactea Ha 130 M u
BBLIKIIMHHMBAETCS K CEBCPO-BOCTOKY. [lInpuna ee Brxona gocruraer 40-50 m,
Ha ITTyOWHY 3aJ1€Kb MpocaexeHa Ha 80 M /10 BHIKIIMHHBaHUSL.

Bocroyran sanexs yganeHa or 3amagHo#t Ha 100 M K IOTO-BOCTOKY M
TIpEeCTaBasLeT COOOH CIOMKHOE NTHH30BUIHOE TeN0. OHO IpoCiIexeHo Ha 240
M IpY MakCUMaJIbHOM LmpuHe 10 40 M. Ha nirybuny oxo npociiexxeHo Ha 25
M [IPH TIOJIHOM BHIKITHHHBAHHU.

BHuyTpensee cTpoeHHe 06CHX 3aekeH CIOKHOE U XapaKTePH3YeTcs He-
PENOBAaHHEM KANBIMQPHUPOB C IMH3aMH H 30HAMH CEPIICHTHHH3NPOBAHHBIX,
CKapHHPOBAHHEIX H TPEMOJTHTH3HPOBAaHHbIX HOPO, pexe OPYCHUTOB, MarHe-
3MTOB, MPaMOPOB U 'HOPHIHBIX TIOPOJ, PACCEUSHHBIX JaHKaMM OCHOBHBIX H
KHMCIBIX 1opo. [I0I€3HBIM HCKONAEMBIM SBAAIOTCS KalbUM(UPEL, CKapHBI,
TPEMONHTOBBIE IIOPOABI H OPYCHUTEL.

3amachl KanbuMPHPOB 10 Kateropun A+B+C, onpenenenst B 1417hiC. T,
no xareropuu C, 34 ThIC. T, KOTOpBIE YYTEHBI rocynapcrseHHBIM GaancomM
(rabiauua 3.47). hpupocr 3aHacOB OTPaHHMYEH.

Bbixoq 610YHOTO KaMHS B CPEIHCM 110 MECTOPOKACHUIO COCTABHI
33,0%, BBIXOA KOHAMIMIOHHBIX TIONUPOBAHHEIX MMT TOMIMHOM 20 MM 13 1
M® 6rokoB coctaBui 12,7%, B TOM yucne Qs 3eleHuiX pazHocTed 10,6-
10,9 M* u ana 6enpIX 1 nojgocyareix Kanpuudupos — 13,4 M? u3 1 m* 6110-
koB. Kansun@upsl peKoMeHI0BaHb! INIA [IPOH3BOACTBA OONHIIOBOYHBIX H
nunedsx KT B cooTseTcTBHU ['OCT 9479-63, TOCT 9479-76 (6n10xm ans
oénnruosousblx 1wiHT), FOCT 9480-77 (mauter obauosounsie) n OCT 41-
77-73 (neKopaTHBHBIC TLITHTHI).

Kpowme Toro, necranaapraeie 0710kH Kanbunupos M mebeHp, moayyac-
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METH TIp# T0OBIYe BIOKOB H [IPOM3BO/ICTRE OOMIIOBOYHEIX INIHT, MOI'YT HC-
OONB30BATHCH ANA XYAOKECTREHHBIX MENKOWITYUYHEIX U3ASNH, a TakxKe B
KxauyecTBe 1ICOHA I ACKOPATHBHOTO OCTOHA, CTEHOBBIX IaHeNch H Mo3a-
HYHBIX IUIHT.

Ta6snua 3.47

CBEJEHUA
TIO 32racaM TIPHPOAHEIX 00 THIIOBOUHBIX KAMHEH (KanbuH(HpPOB),
YHCNANIMXCS Ha rocyaapctseHsom 6anance na 1.01.1999 r.

Oprasiauss, NVLEH3RA, a) Trn uckonaemoro, Janacsl, THIC. T HNobrua

MECTOPOXIEHHE, copT, Mapka; B) cpeaee IpoeKTHAA

MECTONOIMKEHHE CONEPXKAHNE MOMEIHBIX ABHC, | Gy | Beero | gaxmyueckan
KOMITOHEATOB H BPSIHBIX 3a 1998 r.

. npHMecei -

CIT "Hanexoc” a) Kamuuudup 14) 34 178 -

KypopTHoe BaIxoj Goxos 14,7%

(Kopefickoe)

ObmyyeHckHit padon

8 1,5 kM x BOCTOKY OT

x.1. cT.Kynsayp

BHP 00086 TP

DUIUKO-MEXAHMUIESCKHE CBOHCTBA KansUHGUPOB CHEAyIOUMe: CPeAHss
obbeMHas Macca 2,69 r/cM’, cpeaHsas IIOTHOCTH 2,79 r/CM3, HOPHCTOCTH
ectecTBeHHas (cpennas) 4,28%, cpearee Bogonormoumenue 0,45, cpepHuit
npejes NPOYHOCTH NPH CKATHH B BO3AYNIHO-CYyXoM cocTosun 1192 kr/cm?,
CPE/IHKI (IPCACH CHKATHS B BOJO-HACBILICHHOM CocTosHuA 1165 kr/cm?, Mo-
PO30CTOHKOCTE 25-27 UHKIIOB, ko3¢ duuneHT pamsardenns 0,74-1,15, ucrapa-
emocts 0,94-1,35 r/cm*

Muaporeonornyeckye ycrnoBHs MECTOPOXASHHS OnaronpusTHeic. Oxu-
naeMblit BOJIONPUTOK B Kapeep 1434 m¥/cytxu.

X03gHCTBEHHO-ITUTEEBOE BOAOCHAOKEHHE IPCANPHATHSA MOKET OCYIIIe-
CTBJIATBCA 3a CHET I0A3¢MHbIX BOA. JIJI1 MPOM3BOACTBEHHBIX LIENEH MOXKHO
HCHONBL30BaTh pyciioBbie BoAbI K. Kopekckoro. Hanbonpiumii pacxon Boab!
HOTpebyeTcs JUIA POMBIBKY IEKOPAaTHBHON KPOIIKH (nopsaaka 2914 M° s rox).

Pazpa6oTka MeCTOpOKACHHS NPEAyCMaTPUBaETCs KapbepoM. BexpriTue
TI0JIE3HOT0 HCKOIIAEMOTO BO3MOMKHO MOy TpaHiieeii. [OnoBas mpou3BOAUTE b~
HOCTB Kapeepa 1182 M’ macchpoBaHHBIX G110KOB KanbLHpupos win 4400 M3
TOpHOH Macchl. TTomyTHO eXerono ucnonbiyeres 1,7 ThIC.M> BMENIAIOLIHX
MOPOjl B KaY€CTBE CTPOHTEILHOTO WEOHA. CpoK AeATENhHOCTH NPEANpHs-
THUA onpenencH B 31 rox.

Kypopraoe MecTopoxaeHHe IEKOPaTHBHO-00MULIOBOYHBIX KAMHEH TTOKa
€IMHCTBECHHEIH Pa3BeNaHHbii B 00nacTy 06bEKT LIS TAKHX LENEH.

- HexoTopsle TeXHUKO-IKOHOMHYECKHE [TOKA3aTENH €ro IMPOMBILIICHHOIO
0CBOCHHS NpUBOAATCA B Tabnuue 3.48.
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Tabnuua 3.48

OCHOBHBIC TEXHHKO-2KOHOMHYECKHUC MOKA3aTCIN
OCBOCHHA KypOpTHOl" O MECTOPOXKACHUSA

HaunmenoBanue noxasarened EnMunns 3HaueHue
H3MEHEHUA 110Ka3atenel
TpoMbiwnen e 3aNack KaMHA:
tlo kaTeropuu C, Teic.m’ 140,7
[To kareropnu C, -« 33,6
IMotepu npy nobwiue Yo 9,0
O6beM NOpOAB: BCKPLILIK Teic.m® 449
DkcnnyTauMoHHBIA K03 dHUHEHT BCKPBILLK MM’ 0,7
Bbixoa 0J10KOB W3 rOpHOM Macchl % 33,0
Cpok ofecredeHTOCTH TIPEATPHATHS 32TIacamMuy Jler 31
CpenxeronoBas IPOH3BORUTERLHOCTD Kapbepa:
ITo ropuzoit macce - '
Tlo pexopaTUBHOMY KaMHIO M3 7515 . .
ITo rpaHUTOHIHOMY CLIPBIO ~- 4400 -
Tlo Bckpelile - 1713
- 1402
CpenHerofosas NPOM3BOAHTEILHOCTD NPENNPHATHA
110 BBIITYCKY TOBAPHOM MPOAYKIMH:
BstoKkyu NACCHpOBaHHbIE M’ 1182
MpamopHas Kpoluka T 7005
Hlebets CTPOUTENGREIE M* 2485
KanutanmosnoxeHHs EPOMBINUIEHHOIO Ha3HAYEHUA
THIC. py6. 693,82
TopoBble 3KCILIYTALMOH HBIE PACXOABI THIC. pYyO. 160,31
TogoBoit BRINYCK TOBAPHOH NPOAYKUHH B ONTOBBIX
HeHax ThiC. py6. 246,07
lomosas mnpubels  OT  peanH3auMd  TOBapHOl
NPOAYKIMU ThiC. PYO. 85,76
YpoBeHb pentabensHocTh Yo 12,4
Cpox OKyIaeMOCTH KallHTAJOBIOKEHHH aer 8,1

PacueraMu yCTaHOBJCHO, YTO MUHUMANBHGIH BXO ONOKOR IS OKynac-
MOCTH KanUTaJbHbIX BIOXKEHRH B Teuenne 8.1 roga cocrasmsier 15.5%.
I1pu ycnoBuH yBEAUYECHNS FOZOBOMN NPON3BOIUTENILHOCTH 10 OOBIYE G110-
KOB B 1.5 paza peHTabeNbHOCTE IPEANpPHATHS IOBBICHTCS, 4 CPOK OKYTIAeMO-
CTH KaIHUTANbHBIX 3aTPaT CYIIECTBCHHO CHWKAETCS.
A1 HOBBIUCHHSA TPOH3BOHTEIILHOCTH NPEANPUATHS PEKOMEH/IYETCS 110
COITIACOBAHUIO M IOToBopy ¢ KynbaypcknM OpyCHTOBRIM KapbepoM uacth
KaJIbLM(pHPOB 3aBO3HTE H3 OTBaNOB Kyiib TypCKOTO MECTOPOKACHHS.
Kyawoyperoe (Ilepsomaiickoe) mecmopoicoenue mpamopa pasme-

137



maetcs Ha Teppuropur EAO B 6 kM toro-3anmassee kypopta Kyinsayp. Mec-
TOPOX;IEHUE COCTOMT W3 TPeX yuacTkos — Boctounoro, Llentpansuoro u
3ananuoro. Hanbonee meranbHo niydeH LleHTpaneHsli y9acToK.

MecTOpOKIEHHE CHOMCHO OHOTHTOBSIMH OPTOrHEHCAMM COMOZHEHCKOH
CBHTBI HIDKHETO NPOTEPO30s H KapOOHATHEIMM TIOPOIAMH MeTaMopgHyec-
KOH TOJILM BepXHEro nporepo3os. KapboHarHpie mopoapl MpeacTaBienbl
JOMOMH-TH3HPOBAHHBIMH H3BECTHAKAMH W MpaMOPaMH, KOTOPEIE COAEPXAT
HPOCIIOH XBOPUTOBBIX H TAIBK-XJIOPHTOBLIX cilaHleB. [Topoasl, caaratomue
MECTOPOK/ICHHE, pa30HTHl MEOTOYHCIICHHLIMHA PA3PRIBHBEIMH HapYIIIEHHAMH,
B PE3y/bTaTe Yero OHO MMEET NIBIOOBOE CTpoeHHE. JJONIOMHTH3MPOBAHHEIE
U3BECTHAKHM W MPaMOPHI, IIPH HE3HAYHTENBHOH MOIITHOCTH, HMEIOT JOBOJIBHO
kpyroe nagaenue (75-90°). :

MpaMOopbI X0poOINO MOMAHPYIOTCA, IETKO PACKANBIBAIOTCA, PACHWINBAIOTCA
A ¢pesepytorces. Beixoa menkopasmepHsix ook (10 x30 cm) coctasnsier
84%, a Gosee kpynHEIX, pasMepamu 45x60 cm, - 16%. aTeHcuBHas Tpeim-
HOBATOCTH MPAMOPOB 00YCHOBIHBACT BHIXO/ JHIIb MEIKOPA3MCPHO# TLTHT-
K M HE 00ECRCYHBACT NOTYUCHHE KPYITHOTa0apUTHBIX OGIHIIOBOYHBIX IUTUT.
MecTopoxieHne H3ydeHO HEAOCTATOUHO. 3arnackl MpaMopa xkateropud B
cocrasnioT 385 Teic. M, kateropun C, —1700 ThIC. M°.

Bupakanckoe mecmopoxcoenue donomumos. JJonoMuramuy 31010 Me-
CTOpOXIeHHs 00n1IoBaHa cranuus benopycckas Mockorckoro merpo. Co-
CTaB JOJIOMHTOB NPAKTHYECKY MOHOMUHEpatieH. KajibuuT, TpeMouT, KBapll,
rpadMT, TATbK HPHCYTCTBYIOT B HMX TONBKO B BH/IC HE3HAYHTEILHOM NPHME-
CH. B CBA3W C 3THM XHMHYECKMI COCTAB JOJIOMHTOB HOCTOSHHBIA U B Cpe/i-
Hem cneayiowmit (%o): S10, ~ 1.8; MgO ~ 21.12; CaO -~ 29.8; ALO, - 0.5;
Fe,0, — 0.2; P,O, ~ 0.8.

Yueyncrkoe mecmopoxcoenue zpanumos paciionNoOKEHO B Or0O-3anaj-
HoM yacT EAO y npescTaBasier HHTCPEC U IKCIUTyaTauuy. [ paluTEL 3TO-
rO MECTOPOXACHUA OTINYAKOTCA BEICOKOAEKOPATHBHBIMH CBOMCTBaMH H MPH-
TOAHBL L% HPOH3BOACTBA OONHMUOBOYHBIX IUTHTOK MAIHHOBO-KPACHOTO H
(hbHONETOBOrO 11BETa. YHI'YHCKOE MECTOPOXICHMHE 06MaaeT TOMHKO IIPOTHO3-
HBIMH PeCypCaMH, M03TOMY HeOOXOAMMa ero pasBeKa.

KAMHH CTPOUTEJIBHBIE

O6mue ceegennsa. CTpoHTEIbHBIC KAMHH — H3BEPIKCHHBIE, MeTaMopdH-
YCCKHE M OCaXO9HBIE TOPHBIE TIOPO,IhI, HCTTONL3YEMBIC B CTPOUTEIBCTBC B HX
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€CTCCTBEHHOM BH/JIE H I10/[BEPTralOIINXCS JHIth MEXaHHYECKOH o0paboTke
[23,24]. Cpeay HUX BBLOCIAIOT APOONRCHHBBIN, WK “pBaHBIi” KAMEHb, JOPOXK-
HO-CTPOMTENBHBIE U IITYyMHBIE Kamun. K praHOMY KaMHIO oTHOCHTCS OyTO-
BBIH KaMEHB, 1eOeHb U KPOLIKa, IONy4YaeMbIe B BUIE OONOMKOB HelpaBuJib-
HOH (GOpPMBIL B pe3ynbTaTe B3PBIBHEIX paboT u NpobicHMs, pasIHYaIoLHECs
pa3MepoM 06IOMKOB. BYTOBEIH KaMeHk MPUMEHSIOT L1 PYHAAMEHTOB H
cTpoenuil rpy6oi kinaaku, mebeHb CNyXUT HAOJHNTENIEM OETOHOR, XKele3-
HOJOPOXHBIM 0aI1acTOM, MaTepHaIiOM ISt CTPOATEIIBCTBA JOPOL M IPYTHX
paboT, Kpollka HCTIONL3YeTCA B NCKOPaTUBHBIX Oeronax. Kpynusie rpi6sl
KaMHSA IPUMCHSAIOT JUJ1s HABAKH B OCHOBaHHs aaM0, IUIOTHH H BOJHOJIOMOB.

B obecneuennn HeoOXOAUMOH NPOYHOCTH U JONTOBEYHOCTH CTPOUTEND-
HOTO KaMH# [MIABHOE 3HAYCHHUE HMEET MUHepanbHEIi coctaB. Hanbonee mno-
TFOOOCTONKHM M IIPOYIIbIM MHHEDANIOM ABIAeTCs KBapl. OH MOoYTH HE NoJIa-
€Tcs XHMHYECKOMY BBIBCTPMBAHHIO, @ B MEXAaHHYECKOM OTHOUIEHUH OYEHB
npodeH. COOTBETCTBEHHO H3 FOPHBIX MOPOX HAMOONEE TOArOBEYHAIMH OKa-
36IBAIOTCA KBAPLMTHL, 4TO OOBACHAETCS IPeoONaaHHEM B HX COCTABE KBapllia
1 XOPOLIEH CBA3LI0 MEXKAY OTAEIBHBIMHU €r0 3EpHaMH.

[ToneBple wmaTel MEHEE MPOYHBI H JETUS MOANANTCS BBIBETPHBAHHUIO,
0COOCHHO H3BECTKOBHCTHIC (TNIArHOKIIA3bi), OHAKO B CBEXKEM BHJIE OHH 00-
NAJar0T BLICOKHM CONPOTHBIEHUEM CHKATHIO, TOJTOMY HC 3aTPOHYTHIC BbI-
BETPHBAHHEM CYLUECTBEHHO KBAPII-TIONEBONINATOBKLIC TOPOADbI (I'PAHUTDI, AH-
OPHTHI M JIP.) TAKKE OTHOCATCH K BBICOKONPOYHbBIM M XOJITOBETHBIM.

Cmoasr (MyCKOBHT, GHOTHY) SBIAIOTCA MCXaHUYCCKH IIPOYHBIMH MHHE-
pamaMi, HO Ha MOPO3€ PACCIAHBAIOTCH M TIOHIDKAIOT MEXAHHYECKYIO IIPOY-
HOCTB MOpOIB!, COKpAIllag CPOK CIIyKOEI kaMus B coopyxennsix. Paccnanba-
FOTCS CIFOABI K NIPH TIOJIMPOBKE KaMH,

Tnpoxcenss, ampubGonst 1 Hepenmn o6nanaloT BLICOKOH MEXaHHIeCKOH
TNIPOYHOCTBE}, HO, HO}.lOGHO IIOJICBBIM IUMATAM, TAKOKE CPAaBHHUTEIABHO JIETKO
IOABEPLAIOTCA BHIBCTPUBAHUIO H, 3aTPOHYTBIC NOCICAHHM, TEPSKOT CBOXO
CTOHKOCTH M IIOHKAIOT IPOYHOCTL HOPO/BL.

IMuput u apyrue cynsbHAB B CTPOUTENEHOM KaMHE OYEHb BPEAHE, IO
IncHeTBHEM aTMOC(EPHBIX areHTOB OHHU pas3niaraioTcs ¢ 00pa3oBarHeM cep-
HOH KHCIIOTEI, BbI3BIBAIOLIEH HHTEHCUBHOE Pa3NoXKeHNe APYTHX MUHEPAIOB '
¥ YCHIHMBaIOIeH paspyilleHde NOPOAb B HENOM; OQHOBPEMEHHO BBIACIIS-
10TCsl THAPOOKHCIIBE XKENE3a, NATHAMHU OKPALIWBAIOINE NMOPOAY B HEXKCHIA-
TCJIBHBIC LBCTA.

KapboHaTEl HMEIOT HEBBICOKYIO TBEpAOCTh (3 —4) H, IPUCYTCTBYS B CO-
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CTaBe CHITHKATHBIX IOPOL, NOHHKAIOT HPOTHOCTH MOCHIEJHHX; KATBLHT K TOMY
¢ 3aMETHO PACTBOPACTCA B BOAE, COACPkaAILIeH YIMEKHUCBIH ra3, U 1Ioxo
COMPOTUBIIAETCA BeiBeTpHBaHKIO. [IpouHOCTE Ha cikaTHe y IyYIIHX 1o Kaye-
CTBY KapGOHATHBIX 1I0POJ (MPaMop, H3BECTHsIKH) focTrraer 1200-1500 kre/
CM?, Y4TO J€JIAeT ATH ITOPOILI MPHTOAHBIMH AT BHYTPEHHEH OTHOEIIKH 37a-
Hui. MpaMOphl ¥ H3BECTHAKH ¢nato CONPOTHBIAIOTCS H3HOCY, HO XOPOLIO
nonupyrotes [23].

[1o BHYTpeHHEMY CTPOSHHIO K HaHGonee NPOYHBIM H TIOTOJIOCTOMKHM OT-
HOCSITCH FOPHbIE TIOPOB! C MACCHBHOH TEKCTYPOit H MEJIKO- M CPEXHC3EPHHM-
CTOH CTPYKTYPaMH IIPH NPHMEPHO OJMHAKOBLIX pa3sMepax 3¢peH M paBHO-
MEPHOM pacHpeAclHeHMHM BCEX MHHCPANbHbBIX KOMIOHCHTOB.
KpynHosepEHCTbIE TOPOABI H NOPOAbL € YIOPHHPOBBHIMH CTPYKTYPAMH HMCIOT
MEHBLIYIO MEXaHHYECKYIO NPOYHOCTh H JIerye 10ABCPraloTCsA BBIBETPHBA-
HH0, 0COOBCHHO NIPH CTEKIOBATON OCHOBHOR MaccC. 3HAYMTENBHOH IPOYHOC-
THIO H OOMBINONA ZOMTOBEYHOCTHIO O0/ANAOT NOPObl, B KOTOPBIX MEXaHHU-
YEeCKH MTPOYHBIE W NMOTOJOCTOMKHC MHUHCpANH MpeodnafatoT B o0pasyioT
NpO4HbIH CKETIET, IVIOTHO CBA3BIBAIOLUMA arperaThl MeHEEe CTOHKHX MHHEpa-
JIOB, COJACPXKAIIUXCA B TIOAYHHEHHOM KomuuecTse. [lopoast co CoUCTOH M
CaHILEBATON TEKCTYPaMH MMCIOT CPABHUTENBHO HH3KOE CONPOTHUBICHHE
CKATHIO M cnadyro CTOHKOCTb IO OTHOLUCHMIO K ar€HTaM BhLIBETPHUBAHMS;
TaKUMH )K€ CBOWCTBAMH OTJIHYAOTCA 110PO/Thl ¢ THEHCOBOH, 110/10CUaTON U
bmoraaNBEHOM TEKCTYpamMH.

Oo6nacTH NpuMeHeHHA K TPeGOBANMA NPOMBIULICHHOCTH K CEHIPbIO.
H3zseprkeHHEBIE, 0CaNIOYHbIE U MeTaMophUyYecKye ropHbIe NOPodbl ILMPOKO
[IPUMEHSAIOTCS B CTPOUTENHCTBE. [IpH 3TOM KaMHM CTPOUTENbHBIC MOTYT
[IPHMCUATCS Kak B BHAE Pa3iHIHbIX 10 pasMepy OJI0KOB, TaK 4 B BUAE PBAHO-
ro kamus — webns u 6yra [24].

Hauboneluee 3Ha4CHUE HMEET NMPOYHOCTH KaMHA. [IPOYHOCTBIO KaMHS
Ha3bIBAKOT €0 CIFOCOOHOCTH BRIACP)XHBATEL 0C3 paspyHICHHUS H MOBPCHK/E-
HHA pa3s/iiuBbIC MEXAHHUYCCKUE BO3IEHCTBYS — CKAaTHe, pacTsHKeHHe, H3rHG
u T. 1. OHa XapaKTepn3yeTCsi Mapkoii, KOTOpasi COOTBETCTBYET IPCAENy HPOU-
HOCTH MCXOJHOM OPOIHI IPY CXATHH B BOXOHACHIILEHHOM COCTOSHUH. JTa
[IPOYHOCTH ONpeaesseTes Mo APoOUMOCTH WeOH IPH Pa3aaBIUBAHAH B LIH-
mauape. MHaeKe Mapki yKashIBa€T HOPCAET NPOYHOCTH B KI/CM?,

Crneayronas 10 BOXHOCTH XapaKTEPUCTUKA CTPOUTENBHOIO KaMHs — 10JI-
rOBEYHOCTH — CIIOCOOHOCTE KaMHA COTMPOTUBIATLCS PA3IMUHBIM arcHTam
BBIBETPHBAHHS ¥ JJIHTENBHOE BPEMs BBLACKUBATD MX BO3;cHCTBUC OC3 Cy-
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ILICCTBCHAOTO MOHMXEHHA MEXaHWUCCKON MPOUHOCTH H YXYAIUICHUS APYIHX
kauecTB. Jlpyras BaXkHaf XapaKTEPHCTHKA CTPOWTENLHOTO KaMHS, TeCHO
CBA3aHHAs C [IOTITOBEYHOCTBIO — H3HOC, ONPEACNACMBIH 110 MOTEPE MAcCht (B
%) B nonounom Oapabane. ITo creneHn M3HOCA BHIAEHSIOTCS CIEAYIOLINE
mapku: -1 no 25; U-2 25-35; U-3 35-45; H-4 45-60.

BaxHas XapaKTEpHCTHKA CTPOUTEIBHOTO KAMHS — NOPHUCTOCTD, KOTOpast
0o0ycroBNMBaeT psAj TEXHUYCCKHMX CBOHMCTB KaMHs — MOPO30YCTOHYHBOCTH,
3BYKO- ¥ TEINONPOBOAHOCTB, OGBEMHYIO MAcCy, BO3LyXONPOHMUAEMOCT.
3anoaHsMOmas OTKPLITHIE I0Pb] BOAA [IPH 3aMCP3aHHH YBCIHYHBACTCS B 00BE-
M€, 4TO TIPUBOIUT K MOSBICHHIO H AAJIBHEHILEMY PAa3BUTHIO TPEIIYH H K IT0-
HIDKEHHIO Kamis. OT GOpMBI M pa3MepOB 110D, XapaKTepa HX PacrpeaeneHus
U CTENECHH COCAMHEHHA MEXAY coOo¥ B OUEHH CHIBHOH CTCHEHH 3aBHCAT
BOZOIOITOIICHHE H BOXOHACKIIEHNE KaMHA. -

KpoMe Toro 715 CTPOMTENBHOTO KaMHs MMeeT GOBLIOe 3HAUEHHE H HOp-
MHPYETCS MOPO30CTOMKOCTD, MaccoBas A0J1s 3EpeH C1abrIx Nopoa H Macco--.
Bast AOJS MBUICBHAHBIX H IMTMHUCTBIX 9acTHIL. [Tpy nomyyeHn 1Ty4HOro KaMHs
Oonblioe 3HaUeHHE HAPARY ¢ IPOYHOCTBIO H MOPO30CTOHKOCTHIO HMECT BBI- .
x071 6510KOB ONPEAEIEHHEBIX Pa3MEPOB U3 TOPHOH Macchl. 1A CTEHOROIO KAMHA -
BBI/IENISIOTCA TPH OCHOBHBIX THIIa 6IOKOB 110 pazmepaM. Kpome Toro mis
00JIHIOBOYHOTO KaMHsl OYEHL Ba)XXHA JACKOPAaTMBHOCTH, KOTOpOH obnranaror
MHOTHE MPABHTHL, [PaHUT-MOPQHPLL, 1a6paJOPHTHI, KBAPHUTEL H MPaMOPBI.

Cpeny mebHs 111 CTPOHUTENLHBIX paboT Mo pasMepy KyCKOB B MM BEIIC-
JsioTes cnenytomye ¢pakupn: 5-10 (wu 3-10); 10-20; 20-40; 40-70. Io co-
ITIALISHHIO ¢ NOTPeBHTENEM ROMYCKACTCA BRITIYCK M cMeceit hpaknmit: 5-20;
3-20; 6once 70. Kpome Toro, juis JOPOXKHBIX paboT MOKET HOCTABIATLCH
uie6eHb Gpaknuii 10-15; 15-20; cmecu dpakuuit — 5-15; 5 (10) -40; 20-70.
Hopmupyiorcs Tatoke IONHBIE 0CTaTKH Ha CHTAX 471 Gpakunid v st cMeceit’
¢pakunii. Ilo popM 3€peH BrIgensrOTCA TpH rpynnsl mwebHa (coaepxaHue
NCATHBIX H YIJIOBATHIX 3E€peH, B %): Kyborranas (10 15); ymy4uiensas (15-
25); obbianad (25-35). o cornamenuio ¢ noTpedbuTeIeM BO3IMOKEH BBIITYCK
mebHs, conepxanlero a0 65% 3épen nemajnHod M urnosatoi gopm (mis
BBICIIICH KaTeropuu Kadectsa — 10 50%).

XapakTepHcTHKA MecTOpoxAeHH#i u npossaennii. B Xabapopckom
Kpac usecTHs! Kopdosckoe, VarGHuCKoC, Tyaypckoe MECTOPOXAEHHS CTPO-
utensHbIX Kamueid [34]. B [IpumMopckoM Kpac H3BCCTHO 52 MECTOPOXKACHUA
CTPOMTENBHBIX KaMHEH, IMaBHBIMH H3 KOTOPBIX SBASIOTCH PeHTHXOBCKOC,
Kanunosckoe, Muxainosckoe, Bpanrenesckoe [Tpubpexaoe, Xoponsckoe n
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pan apyrux [26]. Ha repputopun EAO srisBaeHO GONBIIOE KOIUYECTBO Me-
CTOPOX/ICHH# CTPOMTEIbHBIX KaMueH. OHy IPHYPOYEHBI K YAOOHBIM AT 9K~
CILIYATaLMH BRIXO/IaM PAaHHENANE030HCKUX FPAaHNTOHIOB, rabopo, THOpHTO-
BBEIX MOPGUPHTOB NO3AHCIO MENA, NECUAHUKOR IICPMH M TPHACA, TMHHHACTBIX
CilauiicB KapOoHa, ByNTKaHOICHHBIX 00pa30Batuii HMKHETO ¥ BCPXICTO MEla.
Hepenko 3T MCCTOPOXACHUS BBOIMNIMCE B 3KCIUTyaTanmio 6e3 Heobxonm-
MBGIX Pa3BEeIOYHBIX paboOT M TCXHOMOTHYCCKKX HCILITAHHM ChIPbs, IO3TOMY
CBeAEHNA HO psay MecTOpoxkaeHuH orcyTcTByor. Ha ocHoBe padpaGorku
MECTOPOX/AEHHH CTPOHTENBHBIX KaMHEH B 00AaCTH IIOCTPOCHBI aBTOAOPOIH,
JKENIE3HbIC JOPOrd U Pa3BEPHYTH Pa3NUIHBIC BUAB CTPOUTCILHBIX paboT.
OCHOBHBIC XapaKTEPHUCTHKH MECTOPOIKUECHUHA CTPOHTENBHOTO KaMHa [Ipeli-
CTaBJIeHb B Tabnuue 3.49.

Iepecansvrioe mecmopodcoerue zpanumog PacioNoXeHO B 2.5 KM ce-
BEpO-3aMajHee pazbe3fa MepeBanbHoro XK. A. BeTkM Hi3mecTkoBas-Yprail.
CI0CHO TPEIMUHOBATHIMH NOPOHUPOBHAHBIMHU H PABHOMEPHO3EPHHCTHIMH
OHOTHUTOBLIMH IPAaHUTAMH NO3AHEro nanee3os. Cpelunie KaueCTBCHHbBIC NO-
KazaTeny TPAaHUTOB CRERYHOMHE: IUTOTHOCTE 2.68 r/cm’, obnéMHas macca
IUIOTHOCTH 2.64 r/cM?, nopucrocts 1.49%, somononmomenne 0.26-0.28%,
BPEMEHHOE COTIPOTUBACHHE CKATHIO B CYXOM cocTosuun 760-778 r/cm?, B
HACKIIIEHHOM Bono# 730-750 r/cm?, m3noc B H6apabane [lcrans 8.24-8.56%.
[padHTEI MOPO30CTONKHE.

TpeumnoBaTocTs obecneunBaeT KyCKOBaTOCTE MOPO/ibl Maccoit ao 0.2-
0.3 M3, 4TO NO3BONAET MPHUMEHATH UX B KayecTBe OyTOBOIO KaMHs M 1eGHs
Jutst GeroHa. 3amachkl cocTaBIAIoOT 384 Thic. M* 110 Kareropnu B, BO3MOXHO
HX YBCIMYCHUC.

Bupaxancxkoe mecmopoxcoenue zpanumos paciionoxeHo y ci. bupa-
kaH JlanesucBocTounoi x. A. Ilpeacrasneno nosguenanco3oickumu nopdu-
POBHMAHBIMH JBYCTFOUTHEIMU TPAHUTAMH, (IDOPBaHHBIMM ZAMKOM MOILIHOCTBED
o 30 M MENKO3CPHUCTBIX ABYCAIONMCTHIX I'paHUTOB. [pannTHEIH MaccHB
TMICPEKPBIT JCIIOBHCM MOIIHOCTEIO 10 3 M. TpelunHsl OTACLHOCTH 00YCio-
BUJIM KycKoBaToCTh pasmepoM 0.3 x 0.4 x 0.8 m. [TmoTHocTh rpanuros 2.70-
2.72 r/em®, obpéMHAn Macca 2.65-2.68 r/cM?, nopuctocts 1.40-1.85%, Bo-
nonormouenue 0.30-0.5%, usHoc B 6apabane /leBains 4.44-6.50%, BpemcuHoe
COTIPOTHBIIEHAE CXKATUIO B CyXom Bunc 1260-1505 kre/cM? M B HaChILIIEHHOM
BoHoit cocroanun 710-890 kre/cm?. TpaHHUTEI MOTYT GBITE MCIIONB30BaHbI KAK
OyTOBBIA KaMeHb u icbeHs 1y 6etona. 3anackl no kareropun C, 384 Teic.
M’, C NEPCHEKTHBON HA 3HAYUTETHHOC YBEIUUCHHIC.

bupobudsscanckoe MecmopodicoeHue Keapyessix nop@upos Haxou1Cs
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MecTopoxetins crponTenbhoro xams EAO (nponomKeHIC)

Ta6nuua 3.49

noiomesns 8$1-184 mr Cal

NYIIONaHOBOIC HEMEHTA M NOPTIAR-IeMeHTa

Exareprno-HrKonbcxoe Cepue rpanomopstiL [Ipownocts 1600-2100 JlnA H3roTOBNEHNS WEPHOROB R IOTYHERAL P, - 800
Kr/CM*; BOJOTIOTTIOLIEHHC 0.4-0.6%; m3noc 2.8- KpYIHbIX MOHOJNHTOB
, 3.6% ]
I{yxerckoe (1ilyxo- T 'a66poAMOpHTEL, JTAOPHTS!, IPOYHOCTS HA CEatue | B kauecrne ctporTenstore mebus ¥ 6ytosoro r Cy — 1600
Toxroftckoe) 1127 kr/om. JipoGunocts 5.9-13%; KaMBA U1 BCEX BHOB CTPORTENBHEX pabor
sogonomomenae 0.42-1.77%; #anoc 15.3%
Kogpmxxa JlaopuroBsie nopdHpLL, MPAHONEOPHTE! Kax GyTOBRIf KaMeHb H wehenb ps -
: CTPOUTE/IBCTEA MECTHRIX [IOCCEHHRIX I0pOT
Mukernuckoe Cepsle [PanBTIK ¢ KpyNHOTARGOROK B xauectse crporTensHoro metug w Syroporo Py - 1000
OTHemEHOCTRIO. [IpoyHOoCTs Ra cxarme 1800-2000 KaMAA [UIN BCCX BRUOB CTPOHTENLCTRA
| _ ¥r/em?; Bofonornowmerue 0.2-0,3%: miHoc 2.9-4% .
Tecsanuxn
Jlazapescioe ITecuaunKA DOMUMEKTOBEIE, YAeABEBLL BeC 2.6+ B kagectse melus H 6yTOBOTO XaMEd C;-314
2.8 r/em’. OFs¥MuEd Bec 2.4-2.6 T C-302
Bogorornomenne 1,1-2.9%:; manoc 24%
Yurynckoe-1 INecuaHnKy IOMMMHKXTOBEIC, YACTBHAE BeC 2.6+ ByToBREL KaMCHB, MebeHE -
2.8 t/ea’. O6BEMHEI Bec 2.4-2.6 T,
pogonornomenne 1.1-2.9%:; aznoc 24%
Yuryucxoe-2 IlccuaHnKa NONTEMHKTOBEIS, YaeNbHRN Bec 2.6- B keuectre mebus i GyTOBOrO XamMHs -
2.8 ricw’. Obnuumtti pec 2.4-2.6 AL,
) sogonornomenne 1.1-2.9%; muoc 24%
TepepantHoe-1 [NecuanyKn NONEMHKTORHE, yAeTHHEN Bec 2.6- Byrorait xamens, meGers -
2.8 r/en’. O6sEMHEL BeC 2.4-2.6 TA,
: pogonornomenne [.1-2.9%; manoc 24%
ITepesanvuoe-2 [TecuanuKA NONUMUKTOBHE, YASTBHEIH Ace 2.6- B xauecrne mebnx 1 GyToBoro kamus -
2.8 rfe’. O6uEmmst Bec 2.4-2.6 T
pogonornomenye 1.1-2.9%; uanoc 24%
baberonckoe-] [lecyaHUKA MONUMEKTOBHE, YASILHEUL Bec 2,6~ ByToRuiit xaMeB», DieOeRb -
2.8 rfead’, O6pEMuBd BeC 2.4-2.6 TAC,
pogonornomenye 1.1-2.9%; uanoc 24%
Baberosckoe-2 TlecuanukB DOMMHKTOBRC, YACILEEE BeC 2.6~ B xavecrse mebrs 1 6yTonoro kamMua -
2.8 r/en’. O6sEmsiit Bec 2.4-2.6 T,
Tabnuua 3.49
MectopoxieHus crpourenasroro kamas EAO (npogosmkenue)
Bogonornouenne 1.1-2.9%: m3goc 24%
YyprAncroe [lecuaHUKA NOAHMHKTOBRIE, YAensHsi Bec 2.6- ByToBRIH KaMeHs, [eOeHs -
2.8 r/eM’. OBsEmenait ec 2.4-2.6 Th;
Bogonornomenne 1.1-2.9%:; usnoc 24%
bapodemscxoe Tlec4auiKH MORAMBKTORMIE, MEIIKO3EPHECTHE, B xauectne mMeOHL U OyTOROTO KAMHS C,~-245
TpengAROBATHIE, YAENEHBEY BeC 2.5-2.67 rion’. C,-573
ObnéMuEI Bec 2.4-2.57 7/M°; wsnoc 12-23%
ITepsoe ITecuadsky DONMMAKTOBLIE, MENIXO- M ByToBENE KAMEHE, MEOEHH Cy~116
cpemHeseprEuCTHIe. Obnémunlt sec 2.6-3.14 r/on’;
ITpourocts sia cxarue 1200 kr/em?;
Bogomornoimenye 0.3-0.5%; usnoc 15-20%
PuonuTe
Obnyaerckoe Promars: H profanu s ocpernénnne. O6némundt | s nponssoncTea mebaa kak aanofmurens | A+B+C, - 11705
Bec B LenmAKe 2.3-2.35 /M, IPOYHOCTD HA CXATHE mapku 400 1 %8 GanmactapoBks
721-1618 kr/om?, Bogonormomerme 0.5-2.5%; KETEIHOTOPOKHONO TTONOTHA
xodxddurmenT pasprixieans 1.16-1.19; r3noc
2.85%
JlesoxapaayGekoe Pronurit 1 pronarmrer oceernénme. O6néMunnt | Jlng EpoH3BOCTBA (MEGHA KaX 3ATIONHUTENS -
Bec B ennke 2,3-2.35 1/M’, npoutocts Ha cxaTHe nMapxn 400 u 1 GannacTHpOBKH
721-1618 xr/er?, Bononornomennre 0.5-2.5%; KETeIROAOPOAKBOTO TOAOTHA
ko3dduumcHT pasprxienns 1.16-1.19; uanoc
2.35%
Jlesoxaparafcxoc Kepatotupst 4 ux naoGpexynu. Y ae/bHeit Bec Jing nponssopcTea meGHL MapkR 75 (10 A+B+C, -
(Kaparatickoe) 2.68-2.8 r/cM’; ofmeMusi sec 2.3742.67 T, CONpPOTHBICEMIO yaapy). 1t Z0pokaEOrO 282111
Bononorsiomerse 0.2-5.6% (cpemec 1%) CTPOMTENBOTEA H KAK SANOTHATEND TKEN0ro Cy~37412
Gerona Mapku 8§00-1200
KnmKaackoe BUTPOPHOITHTE! H BETPOKNACTHYECKHE TYQH, /IR OpOHIBOACTEA MOPTNARA-NEMEHTR A+B+Cy -32.3
(Conoreunoe-3) Cpeanss aktHBHOCTS 94 Mr Ca0 MJH. T
Cononeunoe-1 PHonuYsI ¥ BX Ty(ibl, CPEAHAR AXTHBHOCT T'grpapnHYecKie J0OABKM A TPOMIBOACTER -

Conouneanoe-2

PHONATEI ¥ ¥X Ty, CPEUHAL AKTHBHOCTD
nornomenas 81-184 mr Ca®

Tuppansmyeckse J0GaBKA A7 IPOM3BOACTBA
IYIOAHOBOYO LICMCHTA M NOPTIARL-NEMEHTE

JleBOXAMKAUCKOR

Prosr  BX TyQH, CpeEAs AKTHBHOCTD

TrApasnEyecKkne 106ARKH U4 POK3BOACTSA
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Tabnumia 3.49

MecTtopoxaenns crpoutensHoro kKamus EAO (nponomkcuue)

mornomenns 81-184 mr CaO

IYIHOJAHOBOIQ NEMEHTE B TOPTRAHI-UCMEHTA

A+B+C, - 5057

JauwuTi Tpermuoestre. YaensHeol sec 2.57-2.66.

ByTOMIH KaMeHs ¥ MeOCHE R1E XROPOXKHITO

t/em®; oBmémenit pec 2.7 TAL. [Ipousocts ra
packanpisauue 77 rien’. EcrecTnennas
- praxaocTs 0.023%. Hsnoc 22-33%

Bupobumyancxoe
r/oa’; O6BEMHEDE Bec 2.45-2.6 TAM, CTPOHTENECTR
Bosonornoweuye 0.4-2.5%. Hamoc 5.2-6.6%
JlonomMuT .
Croatosoe Janmts! TpelnErodaTe. Y AensHEL Bec 2.86 JUist IPOBE3IBOACTBA CIPOHTEABHOTO MeOHT -
mapky 1000 1 800. Kax ureprueit

sanonuETess GeTORa B U CTPOHTENHCTEA
Jopor :

Besas cxana

Bupakanckoe (Bemas cxana,
Po3oBas ckana)

JAnMTH TpemHHOBATHE, Y AembHEIN Bec 2,84-3,05

r/em’; oGbEMHEI Boc 2.69-2.98 T/’
Bogonornowmenue 0.08-1.83%.

B xayecTne JEKOPATHBHOIO H CTPOMTENEHOIO
metis Mapru 300 (no npousoctn) IV xnacea
(1O HCTHPAEMOCTH); OTBEYAET TPeOOBARHHMM
['OCTa 7392-85 mapox V-50,75 (mo

A+B+C, - 2146
Po3oBas cxana

A+B+Cy - 6113

CONPOTRBIEHMIO Y4DY)
. Crraniel B pOTOBHKH .
Nymxy- Cenepo- T ITHHHCTO-KPEMEHCTHE CTARNK. Y NeABEEIT Bec | JIna mpousBoncTsa meSHA A8 aBTO/IOPOKHOTO Cy -~ 386
Kopatisckoe | BOCTOUHELE 2.67-2.7 riem®. O6bémERm Bec 2.3-2.6 T/, kpynxomebenucrore Gamwracts mebens
YYECTOK Cpenmmas MOUHOCTE BOKpbimy §.79, Pppaximr B-10 Mm oTHOCHTCA X Mapke 100
3anagpud ; Boxonornowmenné 0.3-5.6%. MoposocTofikocTs C,~180.7
yHacTox 0.3-3.4% (nocie 50 UEKITOR 3aMODAKHBAHKS ).
Coorsercrsyrot Tpebonanmam FOCTa 8267-64,
Mapka 75:600 B
3encHononscxoe (BorboH Crasiue!, pOroBAXH CH/BHO TPEIIEHOBATHE Jlns Upou3BOACTRa GAINECTA VIS OTCHINKA P-25
LoxspMen) KENEIHOIOPOXHOIO MOIOTHA
Jawmnopckoe (MioREckoe) | POrOBHKR XpymKHE, YACHbHAM Bec 2.5-2.8 /M, Jlna cTpoKTenbeTa Aamb, ykpennenus P -25
aogonornoumenue 0.45; manoc (B GapaGane Geperos p. TyATYCKH
Iropans) 6.4-8.2; BpeMeHHOE COTPOTHRICHKE
oxargio 100-600 xr/em’
AHZC3UTH
2951 kM AHZAE3HTE K X Tydsr ByToBEIX KaMeHb ¥ MEGEHD TS JOPOXKAOTO -
CTPOHTENBCTBA
Bupodemackoe AHNE3KTH H HX TYH Byropeni xameHs B MeGeHs J/1E JOPOXKHOrO -
CTPOMTENHCTBR
Tabnuua 3.49
Mectopoxaenus ctpoutenbHoro kamusi EAO (okoxuanue)
Bapymimmckoe-1 AHACINTR MACCHBHBIC, CNAGOTPEIMUAORATHIE, Jx aponssozctsa niebua Mapxu 800 1) Cy+2;—113.5
Bupyuxmuckoe-2 yaensnstl Bec 2.56-2.61 r/on’; obbEmHsl Bec K1acca (U0 IPOYHOCTH), OTBEHRET -
2.4-2.5 T/M"; Boponornonterse 1.14-1.34%; masoc 1pebonanmsiv TOCTa 8667-64; pn
. 7-39% JAOPOKHOTO CTPOHTENLCTBE H KAK JANONHHTETh
- ____6erona HHSKHX B CPSIERX MAPOX
Kpacaroe ARJE3ATH MACCHBHBIC, TPELMHOBATHIC Jan npouspozcTea niebHs Mapx $00 11 -
Kknacea (10 IPOYHOCTH), OTBEYAET
Tpebosanuim ['OCTa 8667-64; nas
HOPOXHOIO CTPOHTENLCTBA E RAK SANOMEATETb
. L $eTOHa HIIKAX H CPCIBHEX MapoK
BoMmbmuckoe ABESHTH MACCUBHbIE, TPEN{HHOBATLIC ByToBRIf RaMeHE ¥ 1iebeHB AL HOPOXHOTO -
CTPOHTEJIHLCTRA
Homnepeynoe AHJECINTE MaCCHBHEIE, TPEMHHOBATHE, Has nponasoncTaa meGug mapox 1000 s 800 Cy+Cy -~ 151
Vaenbusii sec 2.5-2.7 r/cn. O6pEMERD Bec (1o gpoSumoctr) B IT-1I xaaccos (o
2.44-2.52 . Manoc 14-27% DPOUHMOCTH) KAK 3aN0THATEE Gerona v ana
8BTOAUPOKHEOIO CTPOHTELCTEA
] Bazaysres :
Exarepuno-Hukonscxoe bazambTai omuBEROBLIE, yaeNBHEH Bec 2,.86-2.98 | g npomssoscTea mebus Mapok 1000 a 800 Cy~538
r/ext’; obstmubi sec 2.6-2.65 va’; (no apobamocTH) i [-I xnaccos (o C;-228
sogonoriomense 0.7-4.3%; n3noc 25.7-36.9% TPOYROCTA) KaK 3amOAEHTENs 6eToHa B Mt
aBTOACPOKHOIG CTPOHATEILCTRA
HosoxamMenckoe BajuneTh, ZONEPHTH Y¥PHRIE MACCHRELIE, JUN4 KIAAKA B OTBECHIX COOPYKSHBAX P; —400-1000
(Tynarycckoe) OGuémuntti Bec 2.28-2.79 r/em™; yrensanii pec (dyunamenT u 4p.), WA oGMUNOBKY AR,
2.8-3.1 riend ; moprceTocTs 0.72-1.0%; HINOTORNCANS TAMATHHEOBD, A% IeCHg H
rogonornomenne 0.01-0.71; m3roc (s Gapabane 6yTOBOro RaMHR
hosane) 3-3.89; npounecTs Ha CEATHE B CYXOM
piie o 928-1100 10 2094-2100 1/
Xueranckoe BaznibTs ONMBHHOBEIC, TEPOKCER-0IMBHRORKE, Jina nonyyenns GyTepoBOUOH ITHTKH U A+B~+C, - 5959
ONABAH-NAPOKCCHORKE. TeMuepaTypa MWiARIERHA | GacOHARX MMM, JANMTHEX MATEPHAIIOB OT P - 4200
1300° HCTHPAHYS 1 KOPPOSHOHHBIX BO3eHCTBHIL;
MHHCPATHHOMR BATES H
TENJIO3BYKOHENPOHAACNOIO KAPTOHA
Ksapmurs
1. Masanas KeapouTst Jlas crpoATenneTsa agtogopor -
Sauamsii yréc KEapunThl JInA cTpoATeNsCTB2 ABTOA0POT -




Ha upasom Gepery p. bups B 3 kM 1oro-3ananuee r. bupodumxana.

OHO cllaraeT BO3BHILIEHHOCTh ¢ OTHOCHTEABHOH BBICOTOH 58 M, sBsiio-
YIOCA YAacThi0 FIOKPOBA MO3AHSMENOBBIX CPEAHC3ICPHUCTHIX KBAPUEBBIX
nopdHpoB 3¢AEHOTO [{BETA, MEPEKPBITHIX PHIXABIMH 00Pa30BaMAMH MOILIO-
crri0 0 5-3 M Bepxuue cnow kBapuerrx nopdupor rereTpenste, Kauecrsa
MOJE3HOTO UCKOHAEMOTO CE1YIOLINE; HOTHOCTh 2.57-2.66 r/om’, 06bEMHas
Macca 2.45-2.66 r/fem?, nopucrocts 1.53-7.50%, sBoncnornowenue 0.4-2.5%,
BPEMEHHOE COTMPOTHBICHHE CXKATHIO B CyXOM cocTosHuH 534-1840 krc/em?,
k03¢ OHUHCHT pasmsruenns 6onee 0.75, n3noc s bapabane Jesant o 3.06,
BBIXOA OyTOBOrO Kamus 88%. MecTopoxaenye aeTanbHO pa3BedaHo, 3KCII-
JIYaTHPYETCA MECTHBIMHU OpraHu3aniMu. KaMcHb HCTIONB3YCTCS B KAUYECTRE
OyTra, mebHs s 6eToHa H B AOPOKHOM CTPOUTCILCTBE. PasBciaHHbIC 3a-
nacel (TI0 KATErOpHaAM, B ThIC. M') COCTaBIsHOT: A - 2975, B - 514, C, - 1568.

KPACKH MHHEPAJIbHBIE

O6Gmue ceerenus. MuHCpaIbHEIE KPACKH HIH MPUPOAHBIC MHHEPATbHEIC
TUrMEHTH! UPEACTABISIOT cO00H rOpHBIE NIOPOJBI ¥ MUHEPAJIBI, KOTOPBIC B
COYETAHHH CO CBA3YIOLUMH MPHAAIOT PA3/INYHbIM LIOBEPXHOCTAM YCTOHYH-
BYIO OKpacKy [15].

MusiepanbHbIe KPackH OTIMYAIOTCH OT OPTaHHYECKHX KpPacoK TeM, H¥To
OHH TIPAKTHYECKN HEPACTBOPHMBL B BOJIE, CITHPTC, CAA0BIX KHCIOTAX, XKMA-
KOM CTEKIC M cBAsylomux, LleHHbIMY CBOMCTBaMHB MHHEpaJIbHBIX KPACOK
ABJAIOTCA PKOCTh, OQHOPOIHOCTH M YCTOHYHMBOCTD OKPACKH f10 OTHOILCHUIO
K MPpHPOAHBIM H TECXHOTCHHEBIM BO3,IIeﬁCTBPI$IM, CpaBHATENbHASL TIPOCTOTA e~
pepaboTkH, 6e3BPEeNHOCTE, JelleBH3Ha, OMH3NIOBEPXHOCTHOE 3alICTaHUe U
1IMpPOKas PACIPOCTPAHEHHOCTh.

l'opHbie MOpOAEBI, HCIOAB3YEMBIE B KAUECTBE MUHEPAIBHBIX KPAaCOK, OK-
paleHbl OKCHAAMH, MHIPOOKCHIAMH, OE3BOAHBIMH COSMH W KHCIOTAMH
NOJIMBAIEHTHBIX METAJIOB B CaMble pasHooOpasHele 1BeTa. Xpomodopom
IIPUPOHBIX KPAaCOK CJIY*aT MOHBI XKeJNC3a, MapraHla, XpoMa, HUKEIs, MU,
BaHaAWA, K0OaNbTa, KAJIbUHA, 8 TAKKC OPIraHH4YecKoe BelecTBO. Monsl xe-
JI€3a OKPAUIUBAKOT B KCIATO-KPACHBIE, 3CIEHBIC H ronyﬁme LBeTa. CaMbIM
CUJIBHBIM XpoModopoM sipnsetcs xene3o 8 Buae Fe. Monw mMaprauna ok-
palHBaiOT B KOPHYHEBKIH H YCPHBIH, MOHBl XPOMa M HHUKCNA — B 3€NICHAIH,
KOHBI MEAU — B 3CJICHBIH H CHHHKH U HOHBI KaJbLKg — B OenbIi 1BET.

MuHepaioB NMPUPOJHBIX KPAacOK HacuuTeiBacTca 6omee 20 [15]. OcHos-
HBIMH MHHEpPaJlaMM KPACOK SBISIOTCS: PY/HBIC — ICMATUT, TETHT, JICTIMA0K-
POKHT, IPO3HT, OEMUT, IMPONIO3UT, a3yPUT, MANTaXUT; HEPYAHBIE ~ KAIBLIAT,
IJIAYKOHHUT, BOJIKOBCKOMT, TADHUEPHT, Ja3yPUT, BUBHAHHT, FKIIC, KaonuH, Oc-
HOBHBIE CBOMCTBA HEKOTOPBIX H3 3THX MUHEPaloB MPUBCACHE! B Tabnuue 3.50.
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Tabnuua 3.50
DUNYECKME ¥ XUMHYECKUE CBOUCTBA OCHOBHBIX ’
MIHEPANOB PHPOAHBIX Kpacok [15]

Mhuwuepan, Cozcp- I{ser breck Hmom Pactro- [Inas- Lipospaa-1{ -
dopmyna, KaHHe NUMOCTH ¥OOTHL B uoeTy
npHMecH 0CHOB- TutamCHY
HOTO nagirbHOR
KOMITO- TPYOKn
e HCHTa, % ) S
I'evatur, | Fe-70 Yeprinii, Yearyitua~- | Oreyrer- | Meanch- | He B ToHknx
Fe,Os, T, CTanbHO- THIM uyer HO MIaBHTCR wAaCTHH- |
Fe¥', Si, cepbiit, panara- xax B
Mg, H;0 ApKO- ercst " | upacee-
KPacHBIA ] YUBaer
T CTHT, Fe,Oy- Hepuo- Asimas- liepoxo- | Pactsopa- | Jlnasutcs Henpos-
FeOOH 89.9 Byperid, HbIH, |aTH cres 8 HCI payHai
CRCTNo- Bapxat-
KRITHIA HbA . .
| Buanur | FeO - Cepnrit, Crexnan- - Jlerxo Kpacueer, | Hpospay- .
Fey 43.0, P,0O; | sencHsli, HBIH pactsops- | criasns- HBIA, o
(POL): -283 rostyBott, 1 erea B HCL | etea upocse-
8i1,0 CHHRit # HNO, “uBacT
i Jasypur, Na,O - Jasypno- | Crexnsg- | Pakomuce- | Paiaara- Conags- Herpos: § .
(Na,Ca)sy 16.8, Ca0 | cwnuii, HHIA, THIf crea B HCt | evean | paummm |
1 {A1;Si0q)s | —~8.7, TCMHO- KUPHBIIA Benoe s
i (510,8),, ALG, - CHHUIR CTEKII0
LCl 212, SiO;
| ~31.3,
: . S0, - 34.0 .
" Tlupomo- Mn-63.2 | Yepusii, Meran- 3esgnc- | Paznara- | He Hempos- |
i 31T, MnO; MHOT)A ¢ augecki | THH erca 8 HCL | inasutes pasinii
! cHticBa-
i TO%
i nobexa-
l A0CTBIO .
MManaxur, | CuQ - Hiym- Crexnsn- | Pakomnc- | Jlerxo [Tnasutcs Henipuos-
I CaCO, 71.9 pyaHo- b LI pactso- | pavHbIi
i Cu(OH), 3e18HBIRA, pACTCA B {.
: TCMHO- HCl co ) 1.
: SENCHBIA, BCKvMa- e
f IEFACHO- HUeM
L cephii
Bemur, ALOs. Becuser- Her Hepos- Hepact- Buizenser | Her
AIOOH, 84,97, H;O | geiit, ¢ CBCACHHI | HLH BOPHA BOTY CRE/CHMEH
Fey04, ~15.03 KEATOBA-
; Ga,0, ToIM
. OTTEHKOM .
Tapune- NiO-30- [ Haym- HUPHBLIH Pakoamuc- | Pasznara- | He Henpos-
puT, 38,  Si0; | pyano- THIT eTCH B [IABUFTCH - | PAYHBLH
{(Ni,Mg)¢ —-44.1, SRSICHBIH, TeIUI0H
(OH), H,0 - CHMe KOHLEHT-
| 81,040 12.9-17.0  § senennii PUpORAH~
' . o | HoB HCI ‘
Kasenur, | Ca0 - Becuser- Creiigs- Hepor- Pactao- | PacTpec- Tlpuspa- §
CaCOs, 56.0, CO, | uwrit HbIH [I%5 74 pRevcs g KyBacres RbL#
! Mn, Fe, Sr, | -44.0 cnaboR i
| 4n, Pb, Mg R . dHGL [ B
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MupoBO€E MPOH3BOACTBO IAKOKPACOUHEBIX APOAYKTOB, OasMpylolueecs Ha
NPHPOJHBIX KPACUTENAX, EXETONHO yBEIH4IBaeTcs Ha 4 — 6%. Muposas no-
6b1ua MEHEPATLHLIX Kpacok cocrasisieT 450Thic. T B rof. OcnosHas J00ba
LBETHBIX MHHEPANBHBIX KPACOK MPOHCXOMNT (ThIc. T) B Unmnu (150), Poccrn
(65-70), ua Yxpauue (60-65), B CLLIA (40), Hcnasuu (26) v @pannmn (15).

B Poccun B HacToAIICE BPEMA YUTEHO 65 MECTOPOXKACHUI MUHEPaNbHBIX
KpacoK ¢ CyMMAPHBIMH 3aI1aCaMH CBIpbA 27.5 MITH. T, H3 KOTOpbIX B 1996 rony
pa3pabaThIBafioch 9 MECTOPOANEHMH ¢ J00bMeH 70 THIC. T B TOAL.

Ilo BenuuHKC 3aracoB MECTOPOKIERHA KPAacoK II0APA3ACIAIOT: HA BEChbMa
KPYIHEIEC — COTHH MJIH. T, KPYTIHBIE — NECATKH, CPe/THHE — €/IHHHIIbL, METIKHE —
OT JECATKOB O COTEH THIC. T, O4CHb MEJIKHC — OT COTCH IO THIC. T.

O6J1acTH npuMeHeHHN A TPpefoBaHNs NPOMBILLIEHHOCTH K CHIPLIO. Mu-
HepANbHbIE KPAaCKH MPHIAIOT OKPAITUBAEMBIM MaTEPHANaM 3aUMTHBIE, IEKO-
PAaTHBHBIE ¥ HEKOTOPKIC APYTHE CBOHCTRA M HAXOJAT NPUMEHEHHE B OCHOBHOM
B KauecTBE MUIMEHTA [UI1 NPOM3BOACTBA Kpacok (Oonee 70%), kpacaiiero
HanonHuTens (20-22%) v CHIPBA Ui MOTYICHHS OPOLIKOBBIX # HCKYCCTBEH-
HBEX IIMTMEHTOB (6-8%).

B KayecTBe MUIMeHTa MUHEPANbIIBIC KPACKH MPUMEHSIOT B JAKOKPacod-
HO# IMPOMBIIILICHHOCTH UL [IPOH3BOACTBA MACIIIHBIX, JIAKOBBIX, IMAJIEBBIX, CH-
JIMKATHBIX, KDEMHEOPTAHHIECKWX, AaHTHKOPPO3HHHBIX M IPYTHX KPACOK, a TaK-~
e CYXHMX ITHIMEHTHBIX [IOPOLIKOB, MACT H KPACOUHBIX COCTABOB [UIS NONYYSHHs
KpacoK Ha MecTe, A/l M3rOTOBJICHUA XYHOXKECTBECHHBIX Kpacok. HanGonee
LLMPOKO HCTIONB3YEOT OXPbI, CHEHBI, MYMHH, CYPHKH, YMOPBI H APYTHE JKeJe3HU-
CTBIC M TIMHHCTBIE ITHIMEHTBI, KOTOPHIC XapaKTCPHU3YIOTCS BRICOKO# YKPBIBHC-
TOCTBIO, CBETO- M aTMOC(HPOCTOUKOCTRIO [15].

TMopomkooOpa3sHbie H MacTOOOpa3HEIE COCTABBl OXPHI, MyMUH, CYpHKa M
HEKOTOPBIX IPYTHUX TATMEHTOB CO CBA3YFOLMMH HIHPOKO IIPUMEHSAIOT B CTPOU-
tenserse. MX Benons3yioT npu MpousBoJICTBE Ha MECTE BOAHBIX KPAcoK (Kie-
€BBIX, H3BECTKOBBIX, IMYIILCHOHHBIX, IEMEHTHBIX H JP.), IPH HOBEPXHOCTHOM U
00BEMHOM OKPAITHBAHHH IUTYKaTypKH, KHPIHYa, GETOHHBIX, IEMEHTHBIX, THTI-
cODETOHHBIX, ACOOLICMEHTHEIX ITOREPXHOCTEIH, B [IPOM3BOACTBE 00IMIOBOYHEIX
TUTHTOK, CTEKITOIMAIEBBIX OKPBITH, ICKOPATHBHOTO OKPALIMBAHHUA CTEKIIA H
JPYFHUX W3NETIHi.

Jns nomydcHus 3aMa3kH 1 1THAKICBKH KHCLOMB3YIOT OCNble TMIMCHTBL —
MCJT ¥ M3BECTHSAK, Pexe — KAOJHH, TaIbK, NHpodwUMT U rumnc. [Ipu oTaenou-
1ibIX paboTax nopomkooGpasHbIc MMTMEHTH MPUMEHSIOTCS B Ka4eCTBE Nobe-
JIOYHOFO MaTepyana (B BOAHBIX KPacKax) KaK pa30aBUTE/IH IMTMEHTOB.,

IIpy MpoM3BOICTBE XyROKECTBEHHBIX KPAcOK [PAKTHYECKH BCEX LBETOB
HCTIONB3YIOT IUTMEHTHI, 00NajalolIe TENJIBIMH TOHAMH, C BRICOKOH CBETON-
POIHOCTBIO, aTMOC(EpPO-, BOAO- H MACHOCTOHKOCTHIO, XUMHYECKON COBMEC-
TUMOCTBIO C JPYTUMH UMIMEHTaMH (4acTh M3 HUX O0NamaeT mpo3padyHoOCThIO,
HEOOXOAUMOH [U1st JKUBONMCH). [IHTMEHTHE C TAKHMH XapaKTePUCTHKAMH TIPH-
TO/IHBI 1% IIPOU3BOICTBA KPACOK Ha Maclle, IMYHOM UK PACTUTENLIIOH IMYITh-
cuU (TEMIIEpa), BOJHBIX KPACOK CO CBA3YIOLIMMH U3 PACTHTCHBHEIX KIEEB (aK-
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Bapenb, Tyallb_ HIIA BOCKA (3HKAYCTHK), CyXMX KPacOK B BHIE KapaHTaliciH
(mactenmn). JUIA 3TUX UENEH IIHPOKO UCTIONL3YIOT LUBETHEIE KPACOUHBIE MHHE-
Paibl — a3YPUT, Na3yPHT, MaJIaXHT, BOJIKOHCKOHT, IMTAyKOHHT M APYIHE.

ToHKO M3MENEMCHHBIE NPHPORHBIE TIHTMEHTHI ~ OXPY, MyMHIO, YMOpY, Cy-
DHK, MEJ1, H3BECTHIAK, KAOTTWH U IP. — TPUMEHSIOT B TONMrpadHyecKoi, Oymax-
HO, 000#iHOiH, apdopokepamiraeckoi, ranaHTepeiHoi npoMbIwieHHOCTIX. OHR
TAKOKE UCTIONB3YIOTCS fIPH NPOM3BOACTBE HEKOTOPBIX CTPOUTENBLHBIX MaTepH-
asioB, [1aCTMACC, BOTOKHA, KICCHKHK, KMK3aMEHUTENNCH, THHOJICYMA, [UIACTIIH-
Ha, KapaHOaIeH 4 ApYTHX U3AEAHH.

Kenezocomepxaillne MHHCPANBHbIE KPacKH UCNONL3YIOT TIIABHBIM 06pa-
30M /1S TOJYYEHHNA MMOPOLLUKOBBIX H CHHTCTHUYECKUX KpacHTeNleH, MMTMECHTOR
LIENTCBOTO HA3HAYECHUA — TEPMOTYBCTBHTEIIBHBIX, CBETAIIHXCSA, KEPAMHUUECKHX,
AHTUKOPPO3HIHBIX.

Bce xpacosHoe chipbe 414 TPOH3BOJICTBA IPUPOJHBIX MHHCPAIBHBIX IHT-
MEHTOB 110 (PH3HKO-MEXaHHYECKHM CBOMCTRAM pa3/Ie/iroTCs Ha TBEpABIC (Tpe-
MMYHIECTBEHHO KPHCTAJUIHYCCKHUE ) ¥ MSTKHe (MPEMMYIUECTBEHHO aMOpdHEIE)
KpAaCOYHBIC [IOPOIb! ¥ MUHEPAJIBL.

Mo MHHEpaTbHBIM acconManysIM U PU3NYECKUM CBOMCTBAM MMHCPAIBHbIE
KPacK# ¢ 00BEMHAIOTCSH B TPU TEXHOMOIHYECKHX THIIA, OTAMYAROIUHMECS METO-
JAamu oborawmenus [ 15]:

MOHOMMHEPAIBHOE KPACOTHOE ChIPLC (CYPHK, MYMHUH, 0XpPa, MEJI, THIIC,
BONIKOHCKOMT, JTa3ypHT, MaJJaxXuT), TPEOyIoIIee TONBKO MEXAHHYECKOH Te-
pepaboTku;

NOAMMHHCPANbHOE KPaCOUHOE CHIPhE (0Xpa, CHEHa, DOMOTHbIE Pybl, OKUC-
JICHHBIE JKCIIE3HBIE H MAPIaHIICBhIE Py, NIAYKOHHUT, KPACOUHBIE MHHEPATILI),
TpeOyIOLHE OTACACHHS OT 3arpA3HAIOLINX NIPUMECEH H MEXaHHYECKOH mepe-
paboTky;

MOHO- H NOJMMHHEPANBHOE KPACOYHOE CHIPLC (M3BECTHAKH, KPAcOYHbIE
MMHEpasib), TPeOyIoLLHe NTyOOKOH QH3HKO-XHMHYECKOH epepaboTKH.

XapakrepHCTHKA MECTOPOXKIACHHA M nposiBjeHnit. [10 BelieCTBEHHO-
MYy COCTaBY, F€0JI0N0-MHUHEPAJIOTHYECKHM IIPU3HAKAM M TEXHOJIOTHYCCKHUM CBO#-
CTBaM BBIAEIISAIOT 5 OCHOBHBIX [IPOMBILIUICHHBIX THIIOB MECTOPOXK/ICHHH MHHE-
paneHBIX Kpacok [15]: »keae300KCUAHBIHN, MIMHUCTHIH, KapOOHATHBIM,
KPEMHE3EMHUCTRIH, CynbdaTabii. [IpuMepaMH KeNe300KCHAHOIO THNA CITYXaT
Takxe MecTopoxaeHns, Kak [lekunckoe (Tynsckad 0041.), Ananaesckoe (Cep-
anosckas 0611.), Jlebenunckoe (benropoackas 06m.), Hauuxmuckoe (Kamuar-
ckag 061.), Kyaurosckoe (MockoBekas 0611.). ITpe/icTaBUTCIIMH IIHHHACTOrO
Tuna georcs [aBpunosckoe, Cocnosoe (Kemeposckas o6n.), PynaeBckoe
(Boponexckas 061.), Nenacnasckoe (Xabaposckwii xpait.), Hlaprmosckoe
(Kpachospcxkuii kpait.), JTro6sitkuackoe (HoBropoackas o6m.). kapOoHaTHbIH
THIT BKITIOUaeT MecToposkaenus Poranuackoe (PocroBekas 001.), Tarapekuii
Koy (BypsaTua), Konannuierckoce (Bopouexckas 00:1. ), KoBposckoe (Branu-
MHpOBCKas 00M1.). K KPEMHE3EMUCTOMY THITy oTHOCATCs Jlonarnackoe (Moc-
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KoBckas 001n.), Barcko-Kamckoe (Kuposckas 060n.), Hecseraeckoc (PoctoB-
ckas 0611.). x cynsparHomy — Cxyparosckoe (Tynsckas 061.) 1 KpacHormuan-
croe (Ky#Ornuesckas obn.).

B HpnmopckoM kpae H3BECTHO HECKONBKO JECATKOB NPOSBICHUH MHHE-
PAJIBHBIX KDACOK, HO TONBKO BapaHOBCKOE H3YHMCHO B IOCTATOUHON CTeneHu
[26]. B XabaposckoM Kpae H3BECTHO IHIIb oxHO — [lepedcnoBckoe Mecto-
POXIACHKE, IPEACTABICHHOE OKENE3HEHHBIMH OCTATOYHBIMHU NIHHAMH BHIHHC-
BO-KpacHoro nseta {34]. Ha tepputoprn EAO u3BecTHBI 6 MECTOPOXACHMIA
MUHEpaNbHEBIX KPacoK. M3 HUX 5 MCCTOPOX/IEHHSA PACIIOIONKEHDI B FOrO-3anai-
HO# YacTH 0651aCTH U NPEACTaBAAOT COOO0MH KOPEHHEBIE WITH TIEPEOTIONEHHBIE
FIPOAYKTHI ATIEOI'€H-HEOICHOBBIX KOP BBIBCTPUBAHMSA [10OPO/l PYJOHOCHOMH CBH-
Tl HIDKHENO KeMOpust. OaHO MECTOPOXKICHHE — BonbIeKaMCHYIIIKHHCKOE —
pacmoIOKEHO B cepepo-3anaanoi yactd EAQ u npuypoYeHo K naneoreH-Heo-
FCHOBOMH KOPC BHIBETPUBAHHA 110 TydaM ¥ JIaBaM cmuonnpcrcoﬁ CBHTBI HHKHE-
ro Mena. KpaTkasd XapakTepHCTHKa 3THX MECTOPOXKICHHH IPECTABICHA B
Tabnuue 3.50.

CO103HEHCKOE MECTMOPOIHCOCHIIE MUHEPATLHBIX KPACOK PACTIONOXCHO B
Oxkrs6peckoM paiiornc EAO, Ha neBoM Oepery p. AMyp Ha HOro-BOCTOYHOM
oxpanne cesa Coroznoe. bmbkalIuMy K MECTOPOKICHHIO HACCASHHBIMH ITYH-
xTamu asipoTes cena Corosnoe 1 Cronbosoe, nocneiHee pacmonoxeHo B 12
KM ITO TE4CHUIO PeKH AMyD. bimkaiiieil sxee3H0A0pOKEON CTaHIMEH ABIS-
cres cr. Jlennnckoe, pacnonoxeruas B 170 kum ot ¢. Cow3Hoe Ha BocTok. B
paiioHE ZOCTaTOUHO XOPOLIO Pa3BHTA CETh FPYHTOBLIX A0OpOr. Paiton cenmcko-
X035iCTBEHHBIN, [IPOMBIIUIEHHOCTD Pa3BuTa cnado.

B reonornueckoM cTpoeHuH paioHa IIPUHHMAIOT YHaCcTHE IIOPOABI Pasimy-
HBIX BO3PacTOB, pa3BHTHI B KKHOH YacTH ByperHCKOro CpeanHHOrO MacCHBa.

ITo ycnopusam GopMupoBaHus U HOpME 3aJIeraHHs NOAE3HOO HCKONAeMOTO
MHHEPATBHBIC KPACKH MECTOPOXKACHHA TIOAPA3ACIAOTCA Ha ABa pa3IMYHEIX B
FEHCTHYECKOM OTHOLICHHHM KOMIUIeKca o6pa3oBannii [34]. OmiH npencrapiacH
PBIXJIBIMHA COBPEMEHHBIMHE JETIOBHALHBIMH OCa,1KaMH (OXPHCTBIMY INTUHAMH ),
BTOPOii — 06pa30BaHUAMH, CBA3aHHBIMU C 30HOH BBIBETPCIIBIX TaNbKOBO-CEPH-
LMTOBBIX CTaHUEB BEPXHEIO MPOTECPO30. MECTOPOIKICHHE COCTONT M3 ABYX
y4acTkoB: - ro cepepHoro u 1l — ro IKHOTO, OTCTOSIIKX APYT OT ApyTa Ha 500
M. MuHepanpHbie Kpacku [ —10 yuacTka npeacTasieHsl ASIIOBUATIBHbIMY [TIH-
Hamy, II —To yJacTKa — BRIBETPENOH 30HOH TAILKOBO-CEPULMTOBLIX CTIAHIIER.
Ha [-m y9acTke ML 3a/ICTal0T B BHAE ABYX JIMH30BHIHBIX 3AJICKEH: CeBep-
Hasl 3aJIEXb MPOTATHBACTCS HA 35 M IIpH LIMpHHE 15 M, NEHTpanbHas 3aIekKb
MMeeT NpoTshxeHHOCTs 40 M npu wkpuse 10 M. THHA KCTas ¢ 30J0THCTBIM
OTTEHKOM, CNETKA IeCYanas, O 3HaYUTENbHBIMH (H0 20%) comepkanuecM
webHs U 0O6NOMKOB KOPEHHBIX HOPO/I, MOUIHOCTHIO 40 5,3M. Yuactok 11-0i
pacroiaraeTcs Ha FOro-BOCTOYHOM KpEUIE aHTHKIMHANBHOM CKIaaKy BOIM3n
KOHTAKTa PYIOHOCHOM CBHTH! C U3BECTHAKAMY MYPaBIMHCKOM CBUTEI. BoIBeT-
pci1as 30Ha TAJILKOBO-CCPHUMTOBBIX CIIGHLCB, [pEeACTaBAgoIIast TONIY I10JC3-
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HOI'O MCKOTIACMOTO, B TIPE/Eiax M3yUMeHHOH IUTo1Laa HMeET MOLUHOCTD 1,1-6,3
M. MuHEpaIbHBIC KPacku OONIANaroT HE3HAYUTEIBHOU TUIOTHOCTRIO M JErKOo
pacruparores B nopowuok. Fpeobnanaroiyii HBeT KpacOK — JKEJIThIH € 3010TH-
CTHIM OTTECHKOM. IToJCTHIIAOIIMMH NMOPOZaMH Ha ydacTke [-M ABjIgrOTCSH

meBenE, 0fIoMKH KOPEHHEIX TOpoA: Ha yuacTre [T - oy

N2, VOIS

IUTORBBIC CJIaHLIBI.

[SRFLOS Y o b v}

€ TANLXKOBC-CCPH-

Tabnuna 3.51

MecTopOKicHHs] MUHepanbHBIX Kpacok EAO

HazBanue KauccTBo Cripba O61acTh MpUMEHEHNS 3anachl 1
MECTOPOXIEHUS PeCypeel,
T
bosikiekamenytiun Bypsie, kopnusdesato- - -
CKOE Gypble, OXPUCTHIE TIHHEL
HOxnooxpuuckoe OIMIOBHATBLHO- Kpacamuit THrMesT P, - 800
OCNI0BUATLHBIC OXPUCTHIC KpPAacox, MCIIOIIBS)’CT CA B
TAMHBI 6YPOIO M XENTOro ROJIHBIX, MACIISHBIX K
LUBETOB KJICCBBIX OCHOBAX
bapayHXHHCKOE OXpHCThIE [NIMHBI, KPaCKa Kpacamuit nurmenT P, - 800
oTBEYaeT TPCOOBAHHAM | HCHOMB3YCTCHA B BOAHBIX,
I'OCTa na MAacCIAHBIX, H3BECTKOBBIX
HEOTMYUYEHHYIO OXPY H KJIeEBBIX COCTaBax
Crosbosckoe JeinosnanbHbie OXPHCTHIE ns npoxssoncTea Py—-1250
IJIMHbl KOpHYHERATO- Kpacok B €CTECTBECHHOM i
Kpacioro uscra. Kpacka suae (OXpbl
OTBEYAET TPEOOBAHKAM 00BIKHOBCHHOH)
FOCTa na
HEOTMYUEHHYHO OXpY.
Brixon nurventa 9.02% |
yuacTok | 3:MI0BHAIILHBIE OXPHCTEIE Jins nponzsoacTBa -
Y4aCTOK 2 CAHHBI KEITOBATO- KpacoK B €CTECTBEHHOM A+B -
2 30JIOTHCTOIO U BH/E (OXpHI 10000
g AETTOBATO-KOPUUHEBOTO 0BLIKHOBEHHOH )
5 useroB. CounepxaHue
5 CYXOro TUTMEHTA B
g TYCTOTEPTOH Kpacke Ha
© 100 rp. (npn pacxonc
onudgsi 30 rp.) ~ 70 rp.
VkpbIBHCTOCTE 185 r/a?
JNbicas rpuBa KyckoBas oxpa — Kpacsumit TArMeHT C, - 1240 :
OXPHCTBIC TJIHHDLI MOXET 613!'[' b
(pa3nOXCHHBIH IIMHUCTO- | UCIIONB30BAH HA BOJHBIX,
CEpHLMTOBLIH CAHEL). MaCIAHbLX, KIIEEBbIX, !
QOrseyaer TpeboBalHA {3BECTKOBBIX OCHOBAX '
FOCTa ua oxpy i
L liGO'fMquHHy:!O
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O06a y4acTka H3y4EHSI C TIOMOILEIO ypHOB U CKBaXHH PyYHOTO OypcHHs
quamerpoM 127 mM. Paseenounas cers BeIpabOTOK cocrasuia 25x25 M, B
cesepHoit uactu II-ro ysactka - 10x15 M.

MposeneHHBIMH paloTaMM YCTAHOBIICHA CPEIHAS MOUIHOCTD [TONE3HOTO
CJIOS KPacok Ha yudctke 1 1,8 m, aa II ydacrke — 3,7 m.

O6uue 3anachl 10 ABYM Y4YacTkaM COCTaBUnM 22,8 TEHIC. T, B TOM YHCIIC
no yuactky 1l 3anacel kareropuut A — 5.8 Thic. T, Kareropuu B — 14.3 TrIC. T,
kateropuu C, — 1.2 TeIC. T; N0 y4acTKy I 3amackt kateropuu B cocrasnsior
1.5 teic. 1. Ha rocyrapcTBeiiHOM OajiaHCC YHC/STCA 3anachl KaTeropHH
A+B+C, B xonuuecrse 10 Toic. T (Tabania 3.52).

Tabsnuua 3.52
CBEJJEHUS
110 3211aCaM MUHEPaNbHBIX KPacOK, SHUCISIIMXCA
Ha rocyAapcTBeHHOM fanadce Ha 1.01.1999 .

Oprauuzanus, a) Tuo UCKOMaeMoro, 3anacel, THC. T Jobriua

Jlullgusnﬂ, copT, Mapka; 6) ATBIC, (,2— v OPOEKTHAH

MECTOPOXKACHHUE, CpenHee ConepKauue daxryec-

MECTOMONOKEHIE NOTIE3HbIX Kag 3a
KOMIIOHEHTOB ¥ 1998 r.
BpeaHbIX NIPUMECEH N

CorozHeHckoe a) Inunncreie oxput | 10 - 4] -

Oxrabpsexuit paiton 6) Feo05 -6.53-

Ha IOr0-BOCTOYHOM 17,34%

okpamile ¢. Coro3Hoe,

312 kM ot r. Xabaposcka

BBEPX N0 p. AMYp

MecTopoXaeHHE UMECT NMEPCNCKTUBBI I PACHIHPEHHA W YBCIAMYECHUA
3aracos 3a C4eT JOPAa3BeAKH €ro B I0XKHOH YacTy.

Xumuueckui coctas rue 1 yuacrka (B %): okuch xenesa — 3,12-14,72;
OKHCBH Kautbuusa —10 0,21, Bmaru ~ 0,4-1,24 v 1. 1. 1. — 2,43-9,16. XuMudeckuil
cocTas chipba [1 ygacTka (B %): oxuch xene3a — 6,58-14,54; oKHCh KanbIus
—-100,85un. . 1. ~ 8,45-9,17. ITo TeXHONOTHYECCK UM HMCC/ICI0BAHMUAM [TIHHE]
II ygacTka MOTyT OBbITbH HCIIOIB30BaHBI A7 IPOM3BOACTBA KPACOK B eCTe-
CTBEHHOM BHZIE, a ydacTka | Tpebyror oborautcHus. CogepskaHue Cyxoro
NUrMeHTa B ryctoreprod kpacke Ha 100 r cocrasmser 70 T upu pacxone
osnder 30 r. YrpeiBucTOCTE — 185 T/M2.

TopHOTEXHUYECKNE H THAPOTEONOTHIECKHE YCAOBUSA GIaronpHaTHE 11
pa3paboTKu OTKPHITHIM CrIOcoGOM. [PYHTOBBIX BOA Ha MECTOPOXKICHHUH HE
BCTpedeHOo. MouHocTh Bekpbiu 0,68-1,0.

[IprryMast BO BHUMAHHE BCC BO3PACTANONILYIO OTPeBHOCT IPOMEILLLIEH-
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1OCTH B MAHCPATBHBIX KpAackax, Ha Oaze Coro3HCHCKOTO MECTOPOXKIEHMUH,
YA THIBAS CIO PACTIONOKCHHE, KAYECTBO ChIPhS M 3ar1achl, BO3MOXHO CTPOH-
1CLCTRO HEBOMBILIONO TOPHOXOOBIBAIOILIETO PCUNIPHATHS, MPEXAE BCCTO [T
V/OBJICTBOPEHHUS MECTHBIX HYX . [1pH HE06X0AHMOCTH PACIIHPEHUS ChIphe-
1oii Oa3el MOTPCOYETCH TPOBCACHUE ME0IOTOPA3BEAOUHEIX PAlOT HA H3BECT-
1HLIX B pailoHe MPOSBICHUAX MUHEpA/IbHBIX Kpacok: bapaynxuHcKoM, pacno-
nokenHoM B 2 xm ot ¢. Cronbosoe, Jlvicas ['pusa — B 6 kM 3anansee c.
Cronbosoe, Cronbosckoro — y ¢. CTonboBoE, 3a1achl # NEPCHEKTHBBI KOTO-
[PbIX HC BBISICHEHDL.

OECOK KBAPHEBBIH

O6une cBegenns. [IpupoaHEIit KBapUEBBIH [ECOK IIPEACTABIAET COOOH
MCJIKOOOIOMOYHYIO PLIXJYIO OCaJOYHYIO FOPHYIO NOpOAY, COCTOAMYO Go-
nee yeM Ha 90% M3 OKaTaHHBIX M yIJIOBAaTHIX 3¢peH kBapua ¢ npeobnagao-
nmm pasmepom 0.1-1.0 mm [31]. '

(OCHOBHBIMH MUHEPAIIAMH KBApLIEBOI'0 IECKa AB/LIOTCA KBapl (10 99.8%),
11oj1eBbIc HINIATH (10 7%). B xauccTBe rnpuMeceit npHCYyTCTBYIOT MIHHHCTOE
BCIUCCTBO, CIIONBL, IIIAYKOHWT, TPAHAT, PyTUII, LIMPKOH, CTABPOJIMT, KHAHUT,
CHJUIMMaHHT, POIoBas OOMaHKa, afaTHUT, WIBMCHHT, MarHCTHT U APYTHE MU-
ucpansl. OCHOBHBIE XUMUUCCKUE B GU3NHecKUe CBOMCTRA IMABHEIX MUHEpa-

JI0B KBapLEBOTO Mecka NpuBeAcHbI B Tabnuie 3.53.
Tabnuna 3.53
OcHOBHEIE CBOHCTRA MUHEPATOB KBapHEBOro necka [31]

Munepan, Brcmuui Lier | Vamom | Pactropumocts HnaBigo—
npUMeCH o6k | CTh
Ksapu SiO- Kpucrannbi, | BecuserHsifi, | Pakosuc- He Cpense-
APY3bi, MONIOYHO- | Thilf PAacTBOPACTCA B | MnaBkuif
3epHHCTLIC | Oenwli, ceperi | KHACNOTaX,
; L arperarhl B Ip. kpome HF
| lonessie wmatel, | [puamaru- | Bensiit, cepuiif, [HepoHutit, He Cpenue-
MHKPOKIHH, q4ecKue PO30BHII, JKHPHEBI, | pacTBOpAETCH B | NNaBKHI
QPTOKIa3 KPHCTAINEL, KpacHbIH, MaToBHIH KACIOTAX,
KAIS;Og, Na, Ba, | MacCHBHLIC | 3€AEHLIH M IAp. kpome HF
Ka, Cs, Fe, Mg, arperats
Mn, Ca, Sr, Ty,
Pb, Ge L S—

YKa3aHHBIC MMHEPAIKI 00N1anal0T CTCKIAHHBIM ONECKOM, CIIAaHHOCTE ¥
HHX OTCYTCTBYET, YTO MPHAAET UM BBICOKYIO XPYIIKOCTh.

DH3HIECKHE CBOHCTBA OCHOBHHX MHHEPAIOB KBAapIIEBOI0 NECKa IpHBe-
JicHbi B Ta0nuue 3.54.



Tabmuua 3.54

HexoTtopele ¢H3Hyeckue cBoiicTBa MUHEPAJIOB KBapHeBOro fiecka [31]

i CaoficTBa ___Munepan
, Kgapi Muxkpokngy | Oprokias
iiioTHOCTD, 1iem’ 263 2.54-2.57 2.55-2.62
Taépaocts, mkana Mooca 7 6.0-6.5 6.0-6.5
Temneparypa nnasnenns, °C 1728 1150-1153 | 1150-1153
DJeKTPONIPOBOAHOCTD LUOIEKTPHK JHIMEKTPHK | AUXICKTPHK
JHanexkTpryeckas MpOHHIIAEMOCTS 44-6.0 5.0-6.9 5.4-5.5
YnensHas MarHHTHas -0.46 -0376...0.2 | -0376...0.2
BOCHPHHMUHBOCTD, X 107 M ke

KBaplieBble NeCKH paclipOCTPAHEHB B ITATGOPMCHHBIX 001acTAX U 00bId-
HO 00Pa3yOTCA B YCTIOBHSAX BIaXKHOTO %apKOT0 KJMMaTa B pe3ynbTaTe nepe-
OTJIOKEHUSA [IPOJYKTOB INTyOOKOI0 XMMHYECKOTO BHIBETPHUBAHHA MaTEPUHC-
kuX ropoa. Kpome 1010, 0HM GOPMHUPYIOTCS IIPH JUIHTENBHOM IIEPEOTIOKCHUH
NECKOB Pa3sNM4HBIMH MIPHPOIHBIMH AT€HTAMH, a TAKXE B pe3ynbTare GopMH-
POBaHMsI OCAJKOB 3a CY€T pa3sMbiBa osice APEBHHX KBapLEBBIX NECKOB WIH
E€CYAHHKOB.

I[To pasMepaM 4aCTHL BbIAEISIOTCA NECKH (MM): KpYTIHO3EpHHUCTRIE — 0.5-
1.0; cpeanesepunctbie — 0.25-0.5; menkozepuucteie — 0.1-0.25.

®opma 3épen necka 6bIBaET OKPYINas, OKPYIVIO-yIoBarad v yIyloBatTas.
Mo cTencHM OKaTaHHOCTH BBIACAAIOT OKaTaHHBIE, IOyOKATAHHBIE U OCTPO-
yronsnele 3€pHa. [10 xapakrepy IOBEPXHOCTH 3€pHa OBIBAIOT TMaJKue H
ILLIEPOXOBATHIE.

KrapriieBoe coIph€ nponssonar Poccus, crpanst CHT, AscTpus, benbrus,
Caynopckas Apasus, ABctpanus, OPT [1seurns, AnoHud 1 psaa Apyrux CTpaH.

Exeromnoc MupoBoe noTpebieHne KBapUeBbIX IICCKOB gocTuraer 100-
120- man. 1. Ctpansl CHI' no6risaror oxono 36, CHIA - 28, ®PI" — 10-14,
Gpanups — 6, Aurnus — 4, bpaswans — 3-4, Asctpanus — 2 MIH. T B rod. B
Poccuu B 1996 roay moberto 6osiee 6 MAH. T [ICCKOB, B TOM YHCIE OKOIO 1.5
MIJIH. T CTCKONMBHBIX.

Ob6sacTn npuMeHenus 1 TpeSOBaHHS NPOMBIILICHHOCTH K ChIPHIO.
KBapLeBblif 11€COK HCMONB3YIOT BO MHOTHX OTPAC/AAX TPOMBILUIEHHOCTH B
ABYX BUJAX: B PUPOIHOM BHJIE H B BHJIE CHIPhS [T [IPOM3BOACTBA IHPOKO-
I'0 aCCOPTHMEHTA H3/Ie/ M. Ero mmpoko KCronas3yroT B IUTCHHOM JIeNe, CTpo-
WTCEIBHOH, UCMEHTHOM M XHMHYECKOH NPOMBIILICHHOCTH, IIPH IIPOH3BOACTRE
papdopo-dasnca, AnHAca, KUpTIHYa, OetoHa, acdanbTOBEIX CMECEH, Kpo-
BEJIBHBIX PYJIOHHBIX MATEPHANIOB, a0pasiBOB, GHUIETPOB, KAPOXAA KPEMHHS U
T. 1. Oxono 50% ot o61uero MHPOBOro POH3BOACTBA KBAPLUEBBIX MECKOB

156



HOTPEONISCT METAJLTYpruyccKas IPOMAILIICHHOCTD, 30-35% - cTekonbHa,
OCTANKEOE KOTHUECTBO MPUXOHTCS Ha KEPAMHUECKOE IIPOU3ROACTRO, UEMEH-
THY10, XMMHYECKYIO H APYTHEC OTPACIIH IpoMbluLIeHHocTH [2,13,22,23,33,37].

U3 kBapueBoro necka M3roTaBIHBAIOT CTEKIIO, KOTOPOE MOTYIalOT U3 MHO-
FUKOMUOHEHTHOMH LIAXTHI (00BIMHOE CTEKIIO) HITH M3 OJHOKOMIIOHEHTHOTO pac-
U1aBa KBAPUEBHIX 1ICCKOB € BBICOKUM COLCPXaHEeM OKCHIA KPCMHNS (KBap-
nesoe crekno). Jns monydeHus OOBIYHOrO CTEKIAa HCIOJIB3YIOT Kax
0o0oraméHHbii, TAK 1 HeOOOTAINEHHBIH KBAPUEBLIH ECOK pa3IMYHOTO Kaye-
crsa. [Ipu Npox3BOACTBE KBAPLCBOI'O CTCKIIA TPUMEHA KT OUEHD YHCTHIE 000-
rameéHHsIc KBapuesbie neckd. OBBIMHO KBApICBOC CTEKTO ObIBAST JBYX BH-
HOB — Npo3padHoe M HenpospauHoe. [Ipo3pawnoe KBapueBOe€ CTEKIO
pasnensieTcd Ha TCXHUYECKOe ¥ onTHueckoe. Hempozpaunoe kBapLeBoe CTeK-
JIO, H3-32 BBEICOKOH XUMHUYECKOH B TCPMUUCCKOM CTORKOCTH HCTIOMB3YIOT JUs
IIPOU3BOICTBA H3ENHH, HEOOXOTHMEIX /N paboThl ¢ KUCIOTAMH, Hewrpa.m;—
HBIMH CPCIAMH H DacTL/IaBaMH coJtei.

B nuTeiiHoM IpoH3BOACTBE NPUPOAHBIE M 000TAIUEHHBIC TIECKH MCIIOAB3Y-
IOT JUTS Nony4eHus GOPMOBOYHBIX H CTEPKHEBBIX CMECEH, M3 KOTOPEIX 1101y~
4at0T (POPMBI AN JIHTBA.

KsapueBbii MecoK HCMOMB3YHOT IIPH NPOH3BOACTBE PA3IHUHEIX OTHEYNOp-
HBIX MAaTepHAJIOB: KHCIIOr0o, KOKCOBOFO M JIETKOBECHOT'O AHHACA, ITOTyKHCIBIX
OTHEYIIOPOB, KBAPUCBO-TIMHUCTOH HAaOUBHOM Macchl /s GyTepOBKY CTae-
Pa3IMBOYHBIX KOBILICH.

KpynHo3epHHUCTBIC 000ralEHHBIE MTECKH CITYKAT CHIPEM 1S NONYYCHHS
KapOuaa kpeMHHA. KpoMe Toro, KBapileBoe CHIpEE HCIONL3YIOT B KauecTBe
HATONHUTENS HEAPMHUPOBAHHBIX GETOHOR, TAMITOHAXHBIX [IOPTNAHIIEMEHTOB -
JUTA UEMEHTAMM HEQTAHBIX M Fa30BbIX CKBAXHH, LICMEHTOB /I CTPOHTENb-
HBIX pacTBOPOB. M3 KBapIEBBIX HECKOB, ¢ KAYCCTBCHHBIMHI XapaKTEPHCTHKA-
MH CTEKONBHOTO CbIPbs, H3TOTABIHBAIOT ANEKTPOTEXHHUECKHE H3/IENHS, IPY-
6yI0 M TOHKYIO KEPAMHKY.

KBapueBblil NeCOK CILyKUT IS NPOH3BOJICTBA A0Pa3suBHOTO MaTCpHUa-
J7a, KOTOPBIH UPUMEHSIOT AN LITHGOBKY CTEKO, NPH PACHHIOBKE KAMHS,
B I¢CKOCTPYHHBIX annaparax. [[eCkH HCnonp3yIOT B Ka4eCTBE Ayroracs-
e cpefibl B 3NEKTPHYECKUX NMpeaoxpanuTenax. B HegTenobuBatoueit
IPOMBIHUICHHOCTH IpyGo- ¥ KPYHO3EPHUCTBIE IECKH HCIIONB3YIOT B Ka-
YecTBEC PACKAMHUBAINETO MATCPHaaa /Ui IMAPABIMYCCKOIO pa3phiBa U
nepdopaiiny HePTCHOCHBIX MnacToB. B Hedrenepepabatriraromei U Hed-
TEXUMHICCKOH NPOMBIMLICHHOCTAX TIECKH UCTONB3YIOT KaK HOCHUTEJIEH -
$ochOpHO-KHCABIX KATATN3aTOPOB ITOJUMEPU3aLi Uy TponiieHa. Yuethie -
KBaplUeBEIe [IECKK 0€3 BpeIHBIX AN 370POBbs I0JCH NPUMEceH CITyxar
HAINOAHUTENCM Pa3MHYHbIX (HIBTPOB B BOAOOUMHCTHEIX COOPYXEHH. B
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HCKOTOPHBIX peruoHax Poccum KBapueBble IECKH TPUMEHSAIOT I LIOyYe-
HUSA CHJIMKATHOI'O KUpIIHUA.

TTpOMBIILUTEHHOCTE NPEXbABIACT ONPCUCTEHHBIEC TPEOOBAHMUS K KAYECTRY
KBapleBbIX [IECKOB B 3aBUCHMOCTH OT 00MaCTH MX UCIIONB30BaHHs. Tpebopa-
HHA OTACABHBIX OTPACHeH [pOMBILUICHHOCTH K KBAPLERBIM 1icCKaM TIPHBC-
AeHo B Tabnuue 3.55.

Tabnnua 3.55
TpeboBaHHs K KBapICBBIM NECKaM I10
IPaHyIOMETPHUECKOMY ¥ XHMHYECKOMY cocTany [31] .

O6aacTe [peobnanaio Conepxanne, %
NPHUMCHCHHA LHH pasMep | He He Oonee
3€épen, MM MEHCE
SlOz ’ Ale; FG;03 Nazo Kzo Tnunun-
cTas
N dpakuns
 CrekonbHoe 0.1-0.8 950 | 40 [ 0.25
ChIpbE 0.1-0.16 90.0 1.5 20 2.0 2.0
DOpMOBOUYHBIE
MaTepHaThl 0.25-0.4 95.0
AOpa3zuBHRIE
MaTepHalibl >0.25 98.5 0.5 0.3 0.3
IlponaBoacTeo
Kapbuaa KpeMHHs 0.3-2.5 i 940 5.0
OHuHCTKR BOIB 93.0 0.2
ToHkxas kCpaMHKa 0.14-1.25 70.0 2.7 2.7 5.0
Mecok-
3aN0THHTEAD MIA
HeroHa

MecTopoXIeHHs KBaplIEBHIX MCCKOB H3BECTHBI B OTIMKEHHSIX Pa3iny-
HOTO BO3pacTa — 0T KeMOpus 10 COBPEMEHHBIX BKI/IIOYHTENBHO. [1o ycnosu-
sM 06pa30BaHUs CPC/M MECTOPOXKICHHI KBApLEBOTO MECKa BRIACILAOT CTie-
JIYIOLIKC THTIBI: MOPCKHE B TIPHOPEKHO-MOPCKHUE, O3EPHBIC, AJUIOBUANIBHBIE,
BOJNHO-JIEAHAKOBBIE, NIIOBHAIBHBIC H ACHIOBHANbHbBIC ¥ d0T0BbIe. B Poccnu
AJUTIOBUAARHBIE MCCTOPOXICHAS COCTaBNAIOT cBbILe 60%, NPUOPEKHO-MOD-
ckue — okonao 30%, BOAHO-IeHUKOBEIE — 7-8%, 30m08BBIE — 2%, 3TI0BHAIb-
HEIE U JEOBUANBHBIC — okono 1%.

Mo BeAnYMHE 3a11aCOB MECTOPOMKACHHA KBAPIEBBIX MTECKOB IOAPA3IeNis-
IOT (M°): Ha YHUKANBHBIC — COTHH, BECHMa KPYLIHbiC — AECATKH, KPYIHbIC —
€IMHHLBI MUIIMOHOB, CPCAHNE — COTHH, MENTKHE — AECATKH, OYEHH MENKHC —
€NVHULEBI THICAY.

XapakrepHcTHKA MeCTOPOKAeHHH M mpoasaenuid. Kpynuciummy
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MECTOPOXKIEHUSIMH KBapLEBhIX IeckoB B Poccun sisngiores EranoBckoe
{(MockoBckas 06n.), banamcihickoe (Camapekas o6n.), Cectpopenxoe (Jle-
HUHrpajackas o6i.), Tynyuckoe, Hrupmunckoe (UpkyTtckas o6m.), Kusre-
koe (Tarapcran), bospckoe (Kapenns), benbckoe (TBepckas 061.), Oct-
posuoe, I'ycunanle ocTtposa (Xabaposckuit kpai), PypyreasMckoe
(TTpumopckwuit kpait).

Ha teppuropun EAQO passenans! | kpynHoe (BnaguMuposckoe), S cpen-
Hux (dexnénckoe-1, dexuércroe-2, [Taxornoe, Pycckornonsauckoe, Xenro-
APCKOE) M 23 MEJIKHX MECTOPOXICHHH CTPOUTENBHOrO f1ecka, 1 MecTopox-
Jieare GOPMOBOYHOrO TECKa ¥ 4 MECTOPOXKACHUA ECKA, MPUIOOHOTO A
pOH3BOACTBA cHAKKaTHoro kupnuya ([TpuaMypcekoe, Xabaposckoe, AMyp-
3cTckoe, bupobumkanckoe). Bee st MCCTOpoxaeHus IPUYPOYCHBI K CO-
BPEMCHHBIM BEPXHEYETBEPTHUHBIM OTIOKEHHAM PyCel, TOHM U HaATIOHMEH-
HBIX Teppac KpymHbIX pek. KpaTkas xapaKTepHCTHKE MECTOPOKACHHU nmecka
EAO pana B Tabnuue 3.56.

ITpuamypckoe mecmoporcoerue neckog pacnoyloXEHo B 5 KM K 3ana-
Iy OT u3BeCTHOro XabapoBCKOTO MECTOPOKACHHS IeCKa HAa TEPPHTOPHH
Cmunosnuckoro paiiona EAO. B uwenocpencreeHHON ONM30CTH 0T MECTO-
POXKICHHA HAXOOATCA XKENCIHOAOPOXNKHBIE CTaHIMH [Ipamypekas v Hukomna-
eBka. Ot r. Xabaposcka MecTopoxeHHe HaxomuTcest B 15-20 KM Ha JieBoM
Oepery p. AMyp. DKOHOMHKA paHOHa, @ TAKKE €70 TCOJIOTHICCKOE CTPOCHHE
onucaHbl OpH xapakTepucruke [puaMypekoro MecTOpOXKACHHUS ITIVH.

B reonornueckoM CTpOeHHH MEeCTOPOXKIEHHS TIECKOB U €r0 OKPEeCTHOC-
TEH NPUHUMAIOT YYacTHE O3CPHO-AIIOBHANBHEIE U AJUTIOBHANIBHBIC OTIO-
JKEHUs BTOPOH U nepBol HaANOWMCEHHEIX Teppac p. Amyp. Ilo nrronoru-
YECKOMY COCTaBY OTIOXKECHHS 00eUX Teppac OAHOTHITHBI U NPEACTaBACHb
FIIHHAMH ¥ MEIKO3CPHUCTHIMM 1ICCKaMHU.

B nmane MecTOpOXKACHUC IPEACTABIAET COO0H N1aCTOOOPAZHYIO 3aJICHKE
ITECKOB C napamerpamu 2,5x2,0 xm [34].

Benencrsue oueHs 1noxoil 06HaXKEHHOCTH paiiOHa OCHOBHBIMHU BBIpa-
OOTKaMM TPYU MOUCKAX W PAa3BEAKE MECTOPONKACHUS SBHIHCH CKBAXKHHPI
pyuHoro Oypenwus. [Ipu nepexone ¢ npeABapuTeNnbHON K ACTAIBHOH pa3s-
BC/IKE CETh pa3BeJOYHON CETH CTryIIIACh! PACCTOAHHE MCKIAY pa3Beaoy-
HBIMH MMHMAMH Ha (anrax o 250-300 M, B uenrpansHoit wactu go 100-
150 M. BonpMIMHCTBO CKBaXXMH TIPOOYPEHO Ha BCKO MOLUHOCTH IIOJIE3HOM
TOSILUM C YTIYONEHUEM B MOACTUIAIONINE 1ICCYdHO-TPABUHHO-TAJICYUHBIC OT-
noxerusa Ha 0,5-2.0 M. C uensio koHTpons GypoBbIX CKBaXXHH H oTHopa
1101y 3aBOACKOT rpoObl Ha MECTOPOXKIESHUH NpoiiaeHo 6 nypdos.
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191

MecTtopokaenus necka keapuesoro EAO

Tabnuma 3.56

Haspague KauecTno chIpes Q6nacth NpAMEHEHHA 3arack # peCyponl, THC.
MECTOPOXKACHHL ' e
Kenesdopopoxuoe Kpyneo3sepBUCTHUL ¢ mpuMechio 1o 15% Jji% CTPOMTEMSHEIX PACTBOPOB H JOPOXHBIX C,-178
(Bepxnebapokoe) TPaBHE ) TIOKDHITHI
HOxmobupckoe KpymoseprucTril ¢ nprmechto 10 15% J1ta CTPOUTENBHEIX PACTBOPOB ¥ ROPOKHEIX -
Ipasus DOKPEITHH
CyTapcxoe Kpymso3epHECTH C NPHMECHIO RO 15% Jins CTPOMTENbHAX PACTEBOPOB B JOPOMEIX B+, ~ 1717
_ rpasus NOKPETHH
UypKUHCKOE - ~JL1% CTPOMTENBHEIX PACTBOPOB B JIOPOKHKIX -
HOKPETUH
Balcronrckoe - Jins CTPORTENBHEX PACTBOPOB W AOPOXKIBIX Py -- 600
[TOXPITAR
ITpecGpaxenopckoe KpynrozeprHCTRIE KBapl-lToNeBomnaropiiil | [ CTPONTENLARX PACTROPOE A ROPOKHERIX C,-768
ECOK C OPHMEChIO rPaBEs TOKPRTHH
Biyukanckoe - - - 768
BamrvaroBckoe KpynrosepHHCTHE TIONWMMKTORBIN NECOK © Jins CTPOMTENBHLIX PACTBOPOB H AOPONELIX B--16078
OPAMECEK rpases o 40% MOKPRTHH )
Amyp3erckoe MenkosepHucTRA NECOK KBapIt- Kax o1omarers KEpnEuHbD: TTHE WPA Cy—191
[OJIEBOLINATOBKIM POA3BOACTEE CTPOHTEILAOIO KHPIHYA MAPKH
150 TOCT 540-54
Flxyprnckoe [Tecox apk030BLIR ¢ NPHMECHIO 10 6.25% Kax orowarenns XHPIHIELIX TTHH TPH B-1184
FIHIE OpOH3BOACTRE CTPOHTEILHOINO KMPITHIA MApKH
150 'OCT 540-54
JleTBHIBROE Tlecox apko30Bhti ¢ npuMecsio 10 6.25% Kax oTomaTe/ b KHPNHUHLIX TMH GPH -
910343171 MPOH3BOLCTEE CTPOHTENHHOIO KHPITHYA MAPKH
150 TOCT 540-54
Tymrycckoe Menko- 1 Cpe/fHe3epHUCTEA MeCOK Kbapi- Kax asronopoxsit Gamiact 8 maeprrEi Cy—340
N0CBOIMIATOBBH ¢ MIPHMECHIO rpaBrs 10 37- | sapnonxuTens B GeToke. [papedi nocne orcena
49% cooTBeTeTRYET Mapkam JIp 12 u 475
TlaxoTHoe Tonenoummar-xpapreRKi DECOK ¢ MPHMECHIO Kax apToq0poXHED GamtacT B HHCPTHEUA AtA; - 1248
rpapesx 0.2-49.7% sanonuATens B GeTone. Ipasy# nocie orcera
COOTBETCIBYET Mapkam J{p 12475
Tabnuua 3.56
MecTtopoxaeuus necka ksapuesoro EAO (iiponomkeHue)
Onbroxra ITecox MeNKO- TOHKOIEPHUCTEI NOAEBOUIAT- |  J[18 CIPOHTENBHBIX PACTBOPOR H IECOYHHI A ~-300.7 ]
KBapUECBhIK JIOKOMOTHROB B -3583
Tyrrycckoe Tecok GopMOBOUHEIN MENKO3EPHUCTBIE - B-75
OJIEBOIAT-KBAPLEBLIY. ! C.-216
T'asorponunaemocts 300-600. Iecok I copra,
NpOYHOCTE Ba cxatye 0.2-0.5 KP/CMl, MapKa s
T, xmace 500/100
Hanmnonckoe-2 Cpensie- 1 MENKO3EPHRCTHE NonesomNiaT | Jing aBTOROPOKHKOTO GannacTa, CTPORTENBREIX C,-187
KBAPIEBHIC TECKH [ITYKSTYPHHX PacTBOPOB, 32aMONHATEND
: : - ferona
Ianunosckoe MeKo- U CpeHHeIepHACTRIA 1eCOK JULT AR3IKOMAPOYHAIX CTPOHTEEHEIX B-150
PACTBOPOB, AnA GaInacTa ABTONOPOT K C.-500
MENEIHHIX JOPOT
Cungosudckoe MenrosepHHCTEH KBapIT-TIONEBOWNATORKIM Kax urepTHBI! 3anonauTens OeTora 1 B Ay+B -243
ItecOK, Cabo rauynCTsI (2%( MECYRHO~CTPOMTENLHEIX (JI0KaX
Bonovaerckoe Tecok TORKO3EPHUCTHIR Kax 6aip1acT 14 Xene3aoa0poXHoro & C2—40
ABTOROPOKHOrO NOJOTHE -
Jlenai&sckoe-2 Menxo3epHECTRI KBapH-OONCRONHIaTORRY |  Kak aBTOAOpOoNHKI GaniacT 8 AKepTHSIH C, 1871
TeCOK ¢ HEIRATHTENBHOM NPHMECHIO [PaBHA sanomuTess HETOHA
Hexuérckoe-1 Menxo-, cpepteseprucTsill, pasnosepuucTaitt | Kax 3anommrens 6erona mapxi 150 1 sxme Ay - 1302
HOIIMAKTORLIA ecox JUTS TEPMOHIOAATHOEHbIX IUTUT, [ B -3824
KOHCTPYKTHEROTY HeHoGeToHa Mapiu 10,13 o C,-3454
CTEROBRIX xmueﬁauapm 25, 018 HecOUHHUIL A+B+C; - 8580
JIOKOMOTHBOB -
fpuamypexoe Menko3epHHCTEIN, CpeNBEICPHUCTH, Jnst CHITAXAaTHOTO KMpIKua Mapiu 150 A~2278
NOAEBOIMUAT-KBEPIEBEI B-3309
A+B+C, - 19068
Xabaposckae Tlecok MeJTko-, CpeIHCIePAACTEI Hparoaen Ans MpOH3BOACTEA CHIAKATHOIO A-531 .
HOJICBOLITAT-KBAPLEBLIT KHpmEaa Mapor 100 i 125; nax mporssoacTBa B-803
TEPMON3ONIIHOHAOT0 B KOHCTPYKTHBHOIO C; ~4012
neno6eTona HU3KEX B CPEINEX MapOK;
TEPMOKIOAFUHONHBX [LauT Mapok 10 1 15;
CTEHOBLIX KaMHcH Mapky 25




MecTopoxnenus necka kBapieBoro EAO (oxoHuaHue)

Tabmuua 3.56

JlopoxHoe KpynHO3epHHCTEI IECOK, B HIDKHEH 9acTi JUnist CTpOUTENBHBIX PaCTBOPOB M AOPOKHOTO HeCOKV Cl -370
rpaBuit CTPOHUTEILCTBA I'pasuit C[ -690
CoBx03HOE [lecok Menko- KpymMHO3EPHUCTHII Jlns cTpOUTENLCTBA aBTOOPOT, JUIS C, -510
MOJIEBOMITIAT-KBAPIIEBBIH CTPOUTEIBHBIX PACTBOPOB M KaK 3aIOIHUTETH
s 6eToHa
Bepesosckoe CpeqHEe3epHUCTBIN MECOK C IPUMECHI0 JUi1st CTPOUTENBHBIX PACTBOPOB, B KAYECTBE C[ -400
Menkoro rpasus (1o 15-20%) MHEPTHOTO 3aIIOJIHUTEIS B OeToHe U IS
JIOPOXKHOTO CTPOHUTENIBCTBA
Kenrosipckoe Menko- u cpeJHEe3epHHUCTHIN TOTUMUKTOBBII JIns CTPOMTENBHBIX PACTBOPOB U IOPOKHOTO Cl - 1462
necok, ynoierBopser TOCTy 8736-63 TOKPBITUS
Hmxnecnacckoe CpeHe- ¥ KPyTHO3EPHUCTBIH MECOK ¢ B kauectse aBTO0OpOKHOrO banacta u G, -370
mpuMechio rpaBus 0,3-22.4% MHEPTHOTO 3alONHUTENs 0eToHA
Bnagumuposckoe IlecKH pa3HO3EPHHCTHIE H TPABETHUCTHIC. Jlnst 3amoaHeHnst 6ETOHOB, B TOM YHCIIC U C,-31520
TKENBIX, U1 0a/IacTa aBTO- M JKEIE3HBIX
JIOpOT, CTPOUTEIBHBIX paboT
Pycckononstackoe MenKko- ¥ CpeTHEe3EPHUCTHIN NMECOK KBapIl- JUst CTPOMTENBHBIX PACTBOPOB U AOPOXKHBIX C, -1200
MOJIeBOINNATOBBIH, ynosuaersopser [OCTy TOKPBITHH
8736-67
Hanesaunckoe IMecox MenKo- M CpeAHE3ePHUCTHII KBapII- J{ns1 CTPOMTENBHBIX PACTBOPOB M TOPOKHBIX Cl -125
MOJIeBOIINATOBHIH, ynoBirerBopseTr [OCTy MOKPBITHI
8736-67
Bupckoe ITecok MeNKO- U CPEHE3EPHUCTBIH KBapIl- JUist CTPOUTENBHBIX PACTBOPOB U JOPOXKHBIX A+B+C, - 10627
MOJIEBOIIIATOBEIN, ynoBireTBopseT [OCTy HOKPBITHIH C,-3076
8736-67
CTemaHoBCKOE JI71sl CTPOUTENBHBIX PACTBOPOB U JOPOKHBIX
MOKPBITUIL
HKypHHCKOE CpejiHe- 1 KPYTMHO3EPHUCTHIH KBApII- JIst CHITMKATHOTO KUpIuda Mapku Buu B B -1184
(Bupobumxanckoe) MOJIEBOMIMATOBBINA (OCT 419) npu 1o6aBke H3BeCTH
[punopoxuoe Cpenne- U KPyTMHO3EPHUCTHIN KBapLl- -

MOJIEBOIINTATOBBIH




K nonezHoMy HCKOTIaeMOMY OTHOCHTCH HMCCKH. MU1aCT KOTOPBIX CPaBHH-
TENBHO BbIACPKAHHOH MOILIHOCTH, gocTHraomen 14 M. Cpeasss MOIHOCTh
rwiacta cocraeager 7,21 m. [TogcuuranHele 3anackl ouclcHl B 18968 1ric.
M®, B TOM 4mciie 110 Kateropusm A — 2278 teic. Mm%, B ~ 3309 Thic. M?, C, -
6065 TEIC. M. MECTOPOXAEHHE HE IKCIUTYaTUPYETCS.

Ilnact neckos pasaensercs Ha ABE Pa3HOBHAHOCTH — HEOOBOIHEHHBIE U
obBonHeHHbIe. [paHynoMerpudecknii COcTaB BHIICACHHBIX PAa3HOCTEH Tec-
KOB B IPHHUMITE HACHTHYCH (Tabmmua 3.57).

Tabmuna 3.57
Cpensec 3Ha4YCHUE COACPKAHUA PPAKLHH SIIT ABYX
PasHOBHIHOCTEH MECKOB M CpeArsis BenHunHa dpakuuii

10 MECTOPOKACHUIO
Opaxuun, MM | HeoGeoaHeHnbie | O6BoAHEHHBIE IECKH, Yo Cpeanee no
recku, % MeCTOPOXIEHHIO, Y%

Bonee 5 0,03 0,52 0,20

2,5-5 0,42 1.73 1,03
1,25-2,5 - 0,57 2,23 1.34
0,63-1,25 1,29 3,60 2,37
0,315-0,63 6,67 14,1 10,13
0,14-0,315 52,27 52,92 52,56

Menee 0,14 40,1 20,53 31,16

ConeprxaHHe INTHHHCTEIX YaCTHIL IO MECTOPOXJCHHIO B CPEIHCM COCTaB-
et 6,91%.

XMMHYECKHH COCTaB IICCKOB (B CKOOKaX CPeAHAsd BEIHYHMHA) B Y0KpEM-
HeseM — 68,93 — 86,4 (78,53); runosem — 7,38 — 17,45 (10,83); okuce xenesa
~0,82-4,46 (2.05); okuce kanpuus — 0.64 -3.79 (1,32); okuch mardus ~ 0,05
- 1,36 (0,54); cepublit anruapua — 0,0 - 0,11 (0,01); nsrru oxucs docdopa ~
0,0 -0.15 (0,06); okuce TTana — 0,17 — 0,52 (0,33).

OcHoBHOH MHHEpanoTHUeCKHii coctas (B %): kBapi— 56,43 —73.1 (63,49);
moneBoit mmart — 25,96 — 41,83 (34,29); cnroga — exusmyHeie 3epHa — 0,37
(0,2). Munepansl TshKeNoH (GPaKILIMK peCTaBIEeHE] THPKOHOM, COEHOM, pY-
THIIOM, TEHKOKCEHOM, arlaTHTOM, MHHEpaJlaMH IPYNIEl 3NUAOTA, ampubona-
MU, HIIBMEHHTOM, TPaHaTOM, TYPMATHHOM, MOHALIHTOM.

TIpnamypckoe MecTopoxAeHUE TIecka UMeeT ONATOTNIPHUATHBIC TOPHO~TEX-
HONOIHYCCKUC yenoBua. OHO paCHONOKCHO B 5-6 kM OT ACHCTBYIOLICTO Xa-
0apoOBCKOIc 3aBOJIa CHIIMKATHOTO Kupinya. HenocpeacrsenHo BAONL ceep-
HOH B CeBEPO-3alaJHON UPAHULL MECTOPOXKIAEHHS HPOXOAMT IMOCCE
Xabaposck-bupobumkan-Obnyybe, a BAOIL I0XKHOH - XKEACIHOAOPOIKHASN
Maructpans MockBa — XabapoBcCK.

[ToBepXHOCTH MECTOPOXKACUMS POBHAs, Clierka 3abosoucHnas. Bogosme-
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WAOIMMH TIOPOJIaMH ABISETCS HWXKHAS YacThb NECKOB, BBLACICHHAS KaK
o6BOHEHHAs pa3HOCTD 11eCKOB. MomHocTs ux coctainser 1,2-10,0 M, B cpen-
HEM [0 MeCTOpOsK/IeHHI0 — 4,5 M. K yxazanubiM o6pa3osaHHEM NpUypOICH
Ge3HANIOPHBIH BOJOHOCHBIH TOPH3OHT, IIOJICTUIACTCS OH ITOLCH-HIDKHEYeT-
BEPTHUYHLIMH OTIIOKECHHUAMHE M 00pa3yeT ¢ BOAAMU MTOCHEAHHX €HHBIA NMOA-
3eMHbIH oToK. CTOUHMKaMH THTaHHS BOMOHOCHOTO FOPU3OHTA ABISIOTCS
aTMochEPHBIE OCATKU 1 HIDKENEKALIHE BOJOHOCHBIE FOPU3OHTEL. Pasrpyska
FPYHTOBBIX BOJ IPOMCXOJHUT B pek Amyp u TyHrycky. 1o JaHHBIM npoBe-
JeHHsix paboT 3TOro ropuwsoHTa npospaddsie. bes 1BeTa, BKyca u 3ariaxa.
o MuHepanu3aUMH OHH yIBTPANPECHBIE H IPECHEIC, 110 XHMHYECKOMY CO-
CTaBy — rUAPOKApOOHATHBIC.

BoxoHOCHEII TOPH3OHT CTYXKUT HCTOYHUKOM BOAOCHA0KeHHS Oirpkaiiimx
K MECTOPOXKICHHIO CeJT H KEJE3HOA0POKHBIX cTanmil. B uenoMm ruaporco-
JIOTHYECKHE YCIIOBHI MECTOPOXKACHIH OLIPEACIIAFOTCA COCTABOM CJIarafjoLiHx
TIOPOA U pexMMOM peK AMyp ¥ TyHrycku. [ToBepXHOCTE MECTOPOXKACHUA.
Jaxe npy KaTacTpoPHUIeCKUX MOABEMaX BOABI B YKa3aHHBIX PeKax, He 3a-
TariuBaeTcs.

B cBsA3H ¢ TEM, YTO MECTOPOXKAEHHE Takoro Tuna (Xabaposckoe Me-
CTOPOXIEHHE [IECKOB, pacnoaoxeHHoe paaoM ¢ [IpuaMypckuM MecTo-
POMAEHHEM) C YCTIEXOM IKCTIJIYaTHPYETCs, € MPUMCHEHHUEM THIpOMeXa-
HHU3UPOBAHHOIO CITOCO0a, MOXKHO CYUTATh, YTO TOPHO-FEOIOTHYCCKHUE U
rugporeoaorgueckue ycioeus Ilpuamypcekoro mecropokacHus b6maro-
OPHUATHBIC.

MakcumanpHast MOLUIHOCTE BCKPBIIIHBIX PaboT B KOHTYpE NOAcYETa 3a-
flacoB gocryraer 7,5 M. Cpegrsis MOIHOCTH BCKPRIUIH 110 MECTOPOXACHUIO
— 3,96 M. [TouTi BCCh OOBEM BCKPHIIH (32 HCKITIOYCHHEM [104YBEHHO-PACTH-
TEALHOYO CJ05) NPEACTABICH NIMHAaMH NPHroAHBIMHE JUIS TIPOM3BOJICTBE KHP-
nurua (M. [Ipuamypcekoe Mecropoxacuue k). KoadbunneHsT BCKpslLY B
LIETIOM {10 MECTOPOXKICHHIO paseH 0,52,

MCC’IOPO}KI{BHHG TIECKOB pa3B€AbIBajIOCh C LCHBIO obecrcueHus CTpOH-
TEABCTBA HOBOI'C 3aBOXa MOMHOCTBEKY 10O 100 MiH. UITYK KHMpIIM4a B rona.
TexXHONMOrnyeCKHe HCIIBITAHUSA noKa3ajid, 4T MECKH Hpnamypcxor 0 MCCTO-
POXACHHS HOPpUTOAHbI AT TNIPOU3BOACTBA CHIHUKATHOTO KHPITHUYa IO CYHI€CTBY-
TOUIECH TEXHOJIOTHH Ha XabapoBCKOM KHPITHYHOM 3aBojie. [1pn nnaunpyemoi
ro/IoBoH MOTPeGHOCTH CHIPhS JIIA HOBOTO 3aBoAa B 250 thic.M’ pa3senas-
HBIX 3aMacOB M0 NPOMBIIIICHHBIM KaTErOpHsaM XBaTuT Ha 46 JIET, a ¢ y9eToM
npupocTa 3aiacos (11,4 mun.M’) Ha 75 et

Hexcneackoe mecmoposrcoenue Cmpoumensipix neckoé Haxounics B
CmuposuuckoM paitone EAO Xabaposckoio kpas. OHO pacroaomkcHo Ha
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npasoM Gepery p. TYRI'YCKHU B 3 KM K CEBCPO-BOCTOKY OT XK.J. CTAHUKH Jlex-
Heeka Tpanccubupcekoit Maructpanmu. Ot 1. XaGapoBcka MECTOPOKACHUE
OTCTOMT I10 XKCC3HOM xopore K 3arany Ha 30 KM M OT paliOBHOI'0 LCHTpA - M1
CMHJOBHY K BOCTOKY Ha 60 KM.

YyacTok JIeKHEBCKOTO MECTOPOKACHHS PACIONOKCH Ha 11 HaxmoiMeH-
HOif Teppace, OT/ICACHHOIH OT | Teppachl yCTYIMOM BLICOTOM 10 2,5 M.

B ccBepHOi YaCcTH MCCTOPOXKACHH HAXOANTCS CTAphlid KapbCp, Cro 1UIo-
waas 11,5 ra, naunbonbiuas rnybuHa 5-7 M u cpeanas rybuna 4,5 M [8].

MecTopoxACHHE HMEET U30METPHYECKYIO HOpMY ¢ pa3BeabIBANOCH [0
KBajJipaTHOH ceTH Wwypdamu. [nyGuHoi 10 15 M H CKBaXXHHAMH PYYHOTO H
MexaHn4cckoro Oyperns. CeThb BhIpabOTOK MPHMEHANOCH IS KaTCropun A
- 100x100 M, ans xareropru B - 200x200M u ans kateropuu C, - 400x400 m.

Bcero npoitaeso u npobdypeno 40n.m. wypdos u 1040 M ckBaxus. Oto-
6paHno u nccnenosano 208 naboparopubix npob, U3 KoTopsix 14 npol TexHo-
noruyeckye v 1 — Ha MONy3aBOACKHE HCCASAOBAHHA.

3anexn mecka WMeeT rinacToolpasuyio dopmy. Ee nporsikenue 1000 m,
mupuna — 600 M, cpenaas MowHocTs — 10,8 M.

3anacel g0 rnySutsi 16 M o coctosauo Ha (31.01,1991r. no cymme kare-
ropuit A+B+C, cocrasnator 8580 Thic.M’, B TOM uMCIE MO KaTeropuam A+B
— 5126 u no karcropuv C, — 3454, [IpvpocT 3am1acoB BOIMOXKCH TyTeM 0~
pa3BelKH IpUMBIKAOLINX [JI0MAACH C 3anaja u ceaepa.

O6neM Bekpbuuyd 2750 thic.M? ¢ Haubossluei MOWHOCTEIO 1.5-6,10 M.
Cpenusia MOLIBOCTL 2,5 M. B 1I0poasl BCKpHILUY BXOOAT HOYBECHHO-PACTH-
TCAbHBIA CIOH, CYIIECH, CYTTHHKH, WB! HECYAHbIC U [TECKH C HOBBILUICHHEIM
COICP>KAHHEM ITIMHBI.

B novee npoOAYKTHBHOTO €105 MECKa HAXOAUTCA FPABUIA C NCCKOM U
raJIbKOH.

[Teckn nionc3HOro cnost MpeACTaBlIeHB! KBAPU-NIONEBOIITIATOBOH Pa3HOCTHIO
¢ npuMeckio rpaBus. Cpexy MECKOB BbIICNAIOTCS — BBEPXY CIIOS KENTOBA-
TO-KOPHYHCBBIC ¥ HHXKE — CHHEBaro-cephble. B nocneaned pasHocty conep-
’KaHWe kBapua BospacracT # gocturact 83%. Coucpxanne 06noMkos MeTa-
Mopduueckux nopoa 0,67-20,7%. CoacprxaHue MUHEPAJIOB TSHKENOH (hpaKLuy
He Oonee 0,06%. Konnuecrso cmoasl peako npessiuact 0,5%. .

Ho rpasynoMeTpnueckoMy COCTaBy NMpeodafaloT MENKO3EPHUCTHIE Nec-
KH ¢ pazMepom 3epeR 0,15-0,3 mM. C rryOGuHOH KpYTIHOCTD 3€pEH MHRHCPAIOB
YBEJIMUHBAETCS.

OO6BemHBIi Bec Tiecka B uenuke 1,7 r/cm®, B pa3pbIXIeHHOM COCTOSHMH
1,33 r/cm’. VuensRsii Bec 2,2-2,7 r/ew’ u B cpeancem 2,5 r/em’. Uctunsnas
nopucTOCTh 28-51%.

165



B xuMmueckoMm coctaBe nmeckoB Haxogutcs (%o): kpeMHesema — 87,12 —
90.35; mmposema — 4.14 — 6.07; oxucu xenesa — .45 — 1.09; oxric Kanbuus
—-0,82 - 1,14, oxucu maraus ~ 0,05 —0,13; oxucu cepol — 0,41 — 0,74; cymmbl
wenoveit— 1,02 — 1,24; n. . 0. — 0,96 — 2,20. 3arpa3HeHHOCTH I1€CKa OpraHu-
YCCKUMM TIPUMECSIMU HE3HAUHTENIbHA,

[To 3aKTOHEHWEO HCCITEAOBATENBCKUX 1a00PaTOPHH IIeCKHU IPUPOIHBI LA
[IPOM3BO/CTBA TEPMOH3OIALMOHHOTO H KOHCTPYKLIMOHHOTO IIEHOOETOHA HHU3-
KHX U CPETHHX MaPOK, KOHCTPYKIHOHHOTO [ICHOCHITHIIKA, TEPMOU30/ALIMOH-
HBIX TWIHT Mapok 10-15, creHoBBIX KaMHEH Mapku 25. B kauecTre HanonHu-
tesist B 6eTon mapkH |50, Dpu ycnoB#H NPOMBIBKY BOAOH 1ieCKa BCPXHHX CIOEB
3aJI€XKH, A ICCOMHHUL JOKOMOTHBOB C IPEABaPHUTENEHBIM 0DOTalIeHHEM.

JlonmonHUTENBHBIC HCCTIEOBAHI ITIECKOB Ha TPHMAIKAIONICH IUIOMIAM IPO-
n3Bonmiock B 1981-19831T. Ha BBIACHEHHE MPOOIEMBI UCTIONL30BAHMS TIEC-
KOB H1s (POpMOBOUYHBIX Henci. Mcciucnopanus mokasanu, 4TO 110 rpaHyiio-
METPHIECKOMY H XHMIFCCKOMY COCTaBY [ISCKH HE ITOUIAI0TCS KiIacCH(hHKalvY
'OCTa 1 TONMBKO OCHC OTCEBA KPYNHOH (Ppakuuy MOTYT OTHOCHTBCH K TO-
M, Mapkam TO1, TO16, TO2 u TO135. BMecre ¢ TCM, 110 ZaHHBIM TEXHO-
soruveckux ucneitanvi B IB@ BHUUTCM nokazano, 410 NeCKH Ipuro-
HBI V1% TIPOU3BOACTBA Yy YHHOTO TOHKOCTEHHOTO H CPEAHETO LIBETHOT'O THTHS
¥ TT0 Ka4eCTBY 3HAYMTENILHO BRIILIE aMyPCKHX NIECKOB, HCTIONB3yCMBIX Xaba-
POBCKHM 3aBOJIOM OTOMHTENHHOTO 0GOPYAOBAHKS.

Iunporecnornyecke yCloRUS MECTOPOKICHHS OCIMKHEHBI TCM, YTO
ICCKH OOBOJIHCHBI. YPOBEHE MPYHTOBBIX BOJA HE MOCTOsiHEH. OH 3aBUCHT OT
pexuMa p. TYHIyCcKH ¥ aTMOCOhEPHBIX OCAJIKOB M YCTAHABIMBACTCA HA TIIYy-
OuHe 3-4 M. B 3uMHEee BpeMs ypOBEHB IPYHTOBBIX BOJ YCTaHABIMBACTCA Ha
3-4 M HIKE nosie3Boro cros. KoadduumesT guastpaniy BOXOHOCHOIO rOpH-
308712 9,1 M/cyTky. ICTOYHHKOM XO3AHCTBEHHOrO ¥ TEXHUYECKOTO BOAOCHAG-
HECHUA MOI'YT CILY)KHUTh KaK IDYHTOBBIC BOABI, TAK M BOAHI P. TYHIYCKH.

Paspenannble 3anachl 1IpH [LIAHUPORABIIEHCS ToRoBoHN JoOwpive B 200
THIC.M® 1IcCKa obecreunBaloT paboty xapbepa Gonee ueM Ha 30 net. Coort-
HOLLCHHMC MOIITHOCTH ¥ 0ObeMa MeX Iy MOJNE3HBIM CII0EM U BCKpbiieit obyc-
naBaHBacT 3G GEKTHBHOCTD OTKPBITOH pa3sBEAKH MECTOpOXKAeHHs. BB cBA3H
OOBOJHEHHOCTHIO MECTOPOXAEHHA Haunbonee nesecoodbpasxa paspaborka
THIPOMEXaHH3NPOBaHHbIM criocoboM. Panee paspaborka Benmach 3kckasa-
TOPOM Ha IMTyOMHY 10 6M OT MOBEPXHOCTH. TPAHCTIOPTHPOBKY IIECKOB MOXHO
MPOH3BOAKRTL HGap)KaMH 1o p, TyHIycka, o p. AMyp, aBTOTPAHCIIOPTOM U0
WeNe3HOH AOPOrH ¥ MyTEM BOCCTAHOBICHUA JKEIC3HOAOPOKHON BETKM IO
COXPaHHUBILIEHCS HACKIITH.

I'mapoMexaHH3upOBaHHbBIE criocol pa3paboTKU MECKOB MO3BOJIMT BCCTH
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206p19y Ha rny6uRy 10-15m Hmke yposHs Boas, B upouccee 200b4u 06-
BOJAHEHHbIX NIECKOB OTMBIBANOTCS WIMCTO-ITUHUCTBIC JACTHIIbI, H IPOHCXO-
auT oborameHre. [{nd DOBBILICHHUS KAYECTBa NCCKOB PCKOMCHAYCTCS yna-
JIATh, BMECTE C BCKPBIIIEH, OPO/Ib! CaMBblil BEPXHHN MECTPOBbIH CIOH MEHEe
Ka4eCTBEHHBIX NECKOB. BBICOKOE COAECPIKAHUE KBApIa B NMCCKAX H BO3MOX-
HOCTb €ro yBeandenus. [1ozponsier npefnoknTh NMPOBCCTH TCXUOIOIAYEC-
KM€ HCCNEI0BAaHNA 0OOTaTUMOCTH B HENAX MOAYYEHHA KOHIIEHTPATA IIPHIOH-
HOTO [UIA CTEKOJIBHOTO H (POPMOBOTHOTO IPOH3BOACTER.

YuuTeiBas AeuuHT necka it 6eTonoB B EAQ u 61u30¢TH MECTOPOXK-
JEBUA K 3aBO/iaM Kejc300€TOHHBIX u3senui B I. XabapoBcke, npeaiara-
€TCH BOBJIEYH MECTOPOXKICHHE B JKCIyaTauuo. PeHrabenpHocTh paspa-
OOTKM NECKOB, BO3MOXHO, TIOBBICHTH MYTEM ABYKPATHOTO YBEJIHYEHHA
MOIIHOCTH Kapbepa.

Bupckoe mecmoposcoenue cmpoumensinozo necka HaXOAUTCS B
I0OKHOW 1acTH bupobumkanckoro paiona EAQO, B 70 KM K 10T0-BOCTOKY
ot 1. Bupobumkana u Taroreet x nparomy bepery p. bupel. Hlocceiinas
Aopora bupobnmxan-ToI0BHHO GPOXOAUT B | KM K BOCTOKY OT ILJIOMIA/H
MECTOPOKHECHHS.

Mectopoxaenue npuypoucHo k 1V HaanoiimeHHoi# teppace p. bupsl ¢
OTHOCHTENBLHBIM NPCBLIUICHWEM HaJl €€ YPOBHEM B 6-7 M. 3HAaYMTECAbHASA
4acTh NOBEpXHOCTH 3ab0s101eHa M Oe3nccHas, M3peaKa ¢ “ocTpoBKaMK™ ay6a.

Cpenne-Amypckas BrnaguHa HMeeT B pyHRaMEHTE CKJIaquaThle OTNO-
JKEHHA HDO3MHETO MAaJIC030s, TpHaca U ME30304, MpOopBaHHBIC NMO3HEMENO-
BBIMH rpaHaTonAaMu. Ha HUX 3a/1€TaloT NOYTH rOPH3OHTANBHO OTIOKEHHU
NaJIcOreHa, HEOreHa U 4YeTBEPTHYIHOTO Bo3pacta. [locnenuue npeumyiie-
CTBE€HHO TTPEACTARNCHBI ANINIOBHAILHBIMH K 03Cp0 AXIIKOBHAJIBHBIMH 06pa-
3oBaHHAMH [8].

CoBpeMeHHEIE aJUTFOBHAIILHBIC OTIOKEHHS PCUbIX TOMM H pyce Npca-
CTaBJIeHbI IMIMHAMY C IIPUMECHIO APCCBEI U IEOHS, 11CKaMH, FPABUEM U Tallb-
KOH, cynecsMHu. MakcUManbHast MOIHOCTD ITOMMEHHBIX. OTIOXEHUHA 28 M.

MecTtopokaeHne CIOKeHO NOJIMMHBKTOBBIMU MEIKO3EPHUCTBHIMH IIECKa-
MU C He3HaYNTCbHOM npuMechio (0,18%) rpasus ocagoussix 1 3¢py3HBHBIX
110pOoa. Bc*rpeqalorcx €AHHHYHBIC JHH3bI H IIPOCIOH UIIHCTOTO IIECKa H Irpa-
Bus 8 KonugecTse o 10%. O01mas MOmHOCTE Nnecka gocturaet 10-15.2 M.

BCKpERIIHEIE IOPOABT HE HMEIOT IJIOMATHOTO PACHPOCTPAHEHHSA U IpE-
CTaBNeHbI MOYBEHHO-PACTUTENBHBIM COEM, CYTICCBHIO U CYTTMHKOM. Yame -
OH [(POCTIEXEHBI Ha PranTax 3amexu. Q011asg MOLIHOCTH BCKPHIUTHBIX TIOPOA -
konebnercs 8 npenenax 0,2-2,5 m.

Pa3spenka MeCTOpOXKACHHMS NPOBENECHA CKBAXXHHAMHU MEXaHHUECKOTO Oy-
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PEHMS, PACHIONOKEHHBIMH B THHHAX 110TIEPEYHBIX K BBHITAHYTOCTH 3a/I€XKH MEC-
KOB. PasBenounas ceTh I NIOAOTOBKH 3alacoB Mo kareropuu A — 160-
210x180-210 M, 1o kateropnu B — 160-390x200 M 1 no kareropuu C, —(340-
380x380-410 m). OGbeM Oypeiing Ha cTaauu NOMCKOB H pasBeqxu 470 M.

MecTopoKaeHHE NCCKOB NPCACTABAAET CODOH TIIaCTORYIO 3a7I€Xb, Bbi-
TSHYTYIO C 3a11ajla Ka BOcToK 1a 1600 M mpu mmpuse 500-1000 M. [Tnomams
MeCTopoXaeHus cocTarnger 1,2 kv, Kposns 3anexu HepoBHas. AMIUIATY-
na KoyneOaHMil BRICOTHBIX OTMETOK KpoBiaH gocturaer 10 M. 3arack! nmo ka-
Teropun A — 3824 thic.M?, 1o kateropuu B — 1216 thic.m* v o kateropuu C
— 5587 teic.M®. Cymma 3aitacos 1o Kareropusm A+B+C — 10627 teic.m’.
3amacel kateropun C, — 3076 Thic.M’.

[lo pesynsraram -1abopaTOpHBIX UCABITAHHUH, Necok bupckoro mecro-
POXKICHNA C IUIOTHOCTEIO 2,67 r/cm? v HAaCchlTHOH 06BEMHOK MacCoi, ABIA-
€TCA NOAUMUKTOBBIM, MEJIKHM JIO OYCHBb MENIKOTO, IMbINIEBATHIM C HE3HAYH-
TEABHBIM CO/EpskanneM menkoro rpasxs (B cpeanem 0,18%). Conepxanne
qactiy MeHee 0,14 MM B cpearem cocTasnser 14,7%, NTHHHCTHIX Y IIbLIE-
BarbiX — 7,8%. XuMHYCCKHH cocTaB necka oanopoacH. Ilecok copepxur
77,2% KpeMHE3eMa, CCPHBIE B CCPHOKUCTBIE COCIUBEHUA OTCYTCTRYIOT. Co-
JlepXkanue cilioasl B neckax B cpeaneM 0,32%. Oprannucckue NpuMEcH
OTCYTCTBYIOT.

B npupoaxnoM BHAC NECOK MCCTOPOXICHUA MO IPaHyIOMCTPHUYCCKOMY
COCTaBy NPUTOAEH AS NPHIOTOBJICHMS CTPOUTEHBHBIX PACTBOPOB.

OTCYTCTBME BpEAHBIX OPHMECEH M COCIMHCHHUH B 11ICCKC MOXET MO3BO-
JIUTH MTPHMEHATH €r'0 B KaYCCTBE MENTKOTO 3aNOJIHHTENA B 6ETOH NPH yCIIOBHH
BBC/ICHHA YKPYTIHEHHbIX 100aBOK ((paxiiiy IPHPOTHOTO WK Jpo6AeHOro necka
Gonee 0,63 mm) B konuuectBe 10% u 6onee ¥ OTMBIBA IIMHUCTEIX YACTHIL.

luaporeonorudeckue yCIOBUA MECTOPOKACHHS IPOCTHIE, {I03BONITIOLING
MPOU3BOAUTH IKCIUTYaTallul0 OOBEKTAa OTKPHITEIM CIIOCOOOM 3KCKaBaTopa-
MH. BCKpRILIHBIE NOPO/B!, HEOOBOAHEHHBIE TAXKE NETOM, MOTYT OHITH yha-
JIeHBI OyNBI03EepaMH.

B mensx nokpeitus aeduuura tpect [Ipomcrpoiimarepuansr [naggans-
CTPOs OTIPEAEIINI MOIIHOCTS [10 IoObIte Ha bupckoM MecTopoxacH!H B 250
ThIC.M® B Tof. Ilpn TakoM obbeme HOOBIYM 3a12COB HOCTATOMHO Ha 40 et
O6beM BeKpoInH 144 Teic.M. DKCITYaTaLMORHBIA KOIbOHUUAEHT BCKPBUIH
0,014 MM, Ina no6eum 1oroBoi NpoAYKUHH B 250 ThIC.M® HEOOXONHMBI
KalTHTalbHbIE BIOXEHUA B cymme 350 Thic. py6. (B ueHax 1985r). cebecro-
uMocTh | M® necka onpenaencua B 1.1py6. npu cpenueii onrosoit uene 3a 1 m*
1,6 py6. Tlpu rogosom Bellycke TOBApHOH MPOXYKIHHE Ha cymme 400 ThiC.
py6. ronoBas npubeLTe coctaBuT 120 Thic. pyd. YpoBeHb penTabenbHOCTH
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20%. Cpok 0KyTIaeMOCTH KalMTaIbHBIX BNOXKEHUN 2,3 roja.

MeCTOpOXK/ICHHE UMECT NICPCIICKTHBBI HapalllMBaHHs 3aMacoB Ha €ro QnaH-
rax. 3TO MO3BOIUT YBEJUYUTH 0ObCM NOOBIUH H TEM CaMbiM [TIOBBICHTH PEli-
TabenbHOCTL pa3paboTkH oOBCKTa.

CBIPBE KHCJOTOYIIOPHOE

O6uue cBejeHun. KUCIoTOYIIOPHOC ChIPbE — FOPHBIE MOPOAbL, TEXHO-
FEHHOC Chlpb€, HCKYCCTBEHHBIE MATEPHANTBI ¥ M3ACNHA MHHEPAILHOIO NPo-
MCXOXIEHHSA, CTOUKHE K BO3AEHCTBHIO HEOPraHHYECKHX U OPraHHIeCcKuX KHC-
TIOT, 1LieToueH U ApyTHX arpeccHBHBIX cpex [33, 38).

K HHCITY KHCTOTOYOPHBIX HCOPraHWICCKAX IPUPOITHBIX MATEPHATIOB OT-
HOCATCS [TIABHBIM 06Pa30M H3BCPIKEHHBIE FOPHBIE [IOPOIb, KOTOPBIE HCHOTh-
3YIOTCA T10CTIE PA3IMYHON MEXaHNYCCKOH M TepMHuueckol 00paboTku. Mexa-
Huycckas 06paboTka BrmoyacT B cchs paciinioBky, o61écky, ipobneHne u
noMos. KHCIOTOYIIOpHBIE HEOPIaHWHECKUE HCKYCCTBEHHBIC MarepHasl u
M3ACIMS — 3TO KaMCHHOR JIUTHLE, KepaMiKa ¥ CTEKIO. _

KaMCHHOC JTUThE ~ OCHOBHO#M CIOCOO H3rOTOBIEHHS XMMHUCCKH CTORKHX
M3ICNHH CHOKHOM KOHPHUTYpauuu. JlydwHM CHIPEEM LIS 3TUX LIEJIEH CYKAT
GazanbT Wiy anadas, KOTOpblE NPEABAPHTENBHO APOOAT B wWIeOCHD PPAKIINH
50-150 mm., 3aTeM paciuiaBisioT npu temnepatype 1350-1450 °C, mocne
YEero 3aMMBAlOT B 3eMJIAHblE WM cTalbHble GopMsl. [lonyueHtibie U3ACTHS
MOABCPraloT TEPMHUCCKON 0OpaboTke npu Temnepa'rype 900-1000°C u men-
TEHHOMY OXHaXIEHUIO.

O06,1acTH NpUMEHEHNS H TPeGOBAHMSA NPOMBIILICHHOCTH K ChIPbIo. Kuc-
NOTOYTOPHOE CHIPBE MPUMEHAIOT THABHBIM 06Pa3OM B XMMHYecKol U ATOMHOM
OTPAaC/IaX IPOMBILUIEHHOCTH Kak KOHCTPYKUHOHHBIE MATCPHAMbI H 3ALIMTHEIE
B CTAllHOHAPHBIX PEAKLIHOHHBIX YCTAHOBKAX GONBINOH EMKOCTH M MACCHhl.

KHCROTOYNOPHBIE KOHCTPYKTHBHEIE GETOHEI IOAYYAIOT Ha OCHOBE CTICHH-
4JIBHOTO CYNb(hATOCTONHKOrO NMOpUIaHAUEMEHTa, IIAKOTIOPTAAH/IUEMENTA,
IMHHO3EMHUCTOrO 1 BBICOKOTAMHO3EMUCTOrO ueMeHTa, Takue 6ETOHBI MpHME-
HAIOT JJIS COOpY»XKeHuUs OateH abcopOuroHiLIX, IPOMBIBHBIX, FA300HUCTHBIX,
TPaBUNBHEIX BAHH, QYHAAMEHTOB 110/l COOPYXECHHS, OSTOHHBIX IIOI0B M T. 1I.

KucnoroynopHas kepamrika — U3J€THS U MaTepHasIbl, H3TOTaBIHBACMbIE
M3 ITIHHHUCTOTO ChIpbA. K HUM OTHOCATCS [Ma2ypOBaHHbIC KAaHATH3ALUOHHbIE
TpyOBbl, KHCIOTOYIOPHbIC KHPITHYH H TUTHTKH. '

Kamennoe nutsé — tpy06s1, kupiuy, GpyrepoBOYHbIC INTHTKH H ApYTHE GO-
JIee CNOMHBIE H3NIeVst — IIPOU3BOJIST U3 TOPHBIX MTOPOA TYTEM MIaBK# U T10C-
Neayouci OTIUBKH B popmbl. KaMeHHOE THTHE UCIIONB3YIOT AJ1 U3rOoTOB-
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NIeHHs apos ¥ Gy FEPOBOUHBIX TLIHUT JYIA MEBHHUL, OONHLOBOYHbIX [UIUT OyH-
KCPOB, XC1000B IPOAYKTONPOBOIOR, PA3IHIHBIX Y3IOB FOPHO-000TaTHTENb-
Horo 000py/A0BaHYIS.

ToMUMO KEpaMHUYECKHX M JIKTHIX IUIUT NPOMBILIIEHHOIO H3TOTOBJICHH,
UCIIONB3YIOT APHPOAHEIE OOIHILOBOYHBIC IUTHTHE H3 COOTBETCTRYIOIIMX BHAOB
kaMBsi. O6bIYHO OHM NPEAHA3HAYCHBL I MOKPBITHA PabOIUX NOBEPXHOCTEN
00opymoBaHMA ¥ TOMEILCHIH {TIOJIBI, IECTHHLBI ¥ JIp.).

ITopo/bI AN KAMCHHOTO NUThA AOJKHBI COAEPIKATb 3HAYUTEIBHBIE KOJIH-
YeCcTBa OCHOBHOrO rardoknasa (6onee 50%), onusuna u nupokceHa. Ilpu
3TOM KOJIMUCCTBEHHO ONUBHH JOJDKEH NMpeobianars Hal TUPOKCEHOM, a Co-
ACP)KaHHE KPEMHEKHUCIOTE HE AOIDKHO npespimats 51%. Cymma okucnon
JKENe3a, MATHHS M KaThIAA J0/DKHA COCTAaBIIATE HEe Mexee 15-25%.

XapaKrepucTHKA MeCTOPOXKAenHH 1 nposb.iennii. Hecmotps Ha MHO-
IOYMCICHHBIC POSBIECHIA 023aNIBTOB, NHA0230B U APYTHX MHTPY3UBHBIX K 3¢-
¢dby3uBHBIX TOpoJ, Ha TeppHTOpHM JlanbHero BocTtoka pa3BesaHsl HEMHONO-
YUCICHHBIC MECTOPOXKIACHUA 0a3aJIETOB, IPUIOAHBIX U1 KAMEHHOIO JINThA. B
ITpuMoOpCKOM Kpae H3RECTHO IHIIE 0fHO — Mankiuterckoe {26}, B XaGaposc-
KOM Kpae [isa — XOIJaMHHCKOe H MapyCHHCKOe MECTOPOKACHHS $a3aabToB
[34]. Ha teppuroprn EAO pa3BeaHo O/THO MECTOpOXAeHHEe 0a3anbToB.

Xunzanckoe mecmopoicoenue 6a3aiomos pPacolioKcHO HA TEPPUTO-
pru O6nyucHckoro paiioda EAQ B 4 kM ceBepo—3anafHec noc. XHHIAHCKA.

Brvokakimeit .. craHumei sisiscetes O6nyune na TpanccHOupekoi Ma-
FUCTpAIY, YAAIEHHOH OT Mocenka XHHIaHCK Ha 1oro—3anag Ha 18 xu. IToc.
XWHrasck cssa3au co ¢r. O0myyse WoCCeNnHol 10pOroM.

PaiioH MeCcTOPOXKACHHA PaciloNoxeH B cepeproi yactd Xuuarano-Ono-
HOMCKO# 30HBI TCKTOHHUYECKOTo Mporuda BoctouHo-CHXOTI- AJITHHCKOTO BYJI-
KaHOTEHA, BHINONHEHHOIO KOMIUICKCOM HO3REMENOBEIX BYJIKAHOICHHBIX I10-
POX M HEOTCHOBBIMH 0azansTaMH, O0pasy oMK JIBa CAMOCTOSTEIBHEBIX
sipyca. bosbmas yacTe pafioHa MECTOPOXACHHA CII0XEHA IOKPOBOM HEOTe-
HOBLIX 043a1bTOB, KOTOPHIE [ICPEKPLIBAIOT HHXKHEMECIOBEIE 39 Qy3HBHO-UHT-
pysussble o6paszopanns. Tomua 6a3aibTOR 3aHUMAET BOLOpa3Nen pek XHH-
rad ¥ YaypuyKaH, NPOTATHBAACH K CEBEPO-BOCTOKY 3a NpeAcnbl paioHa.
OTHOCHTENBHAS BHICOTAa HOAOLIBBI 0a3ansToB paocturact 100 M. Xuuranc-
KO€ MeCTOpOXAcHHE 633aTTOB IPHYPOUEHO K BOAOPA3ACIBHOMY IIPOCTPaH-
ctBy xinoueit CesepHoro u l'openoro. IlpeBriniene MecTOPOXICHMs HAJL
ypoBHeM Knwoda cocTasiser 200 M. B perHoHalbHOM TnaHE MECTOPOKIE-
HHE COCTABIAET YaCTh KPYIIHOTO YAYPUYKAHCKOTO OKpPOBa 6a3anbTOBR IIHO-
LIEHOBOTO BO3PACTa, 3aHHMAarOLIEro Ioiass okono 1100 km?.
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VYenorupie 0603HaYeHNAS

"N, . BasansTe
N2 TyhoanepponuTel, TyQoapruauTe:, rycbonecqauum
K, ob' OBmanuiickan centa. Keapuesbie nopthups!

Puc. 6. Cxemarnueckas reojioru4eckas Kapra XHHIRHCKOTO MECTOPOXIICHHISA
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B nipe/enax MECTOPOXKICHUS BBLIECIAIOTCA YCThIPE NOTOKA GasanbTos, pas-
JeNCHHBIX MEXTY co00H mIactamu TyQOreHHO-0CaTOYHBIX 110PO (ANCBpONH-
TOB, ECYAHUKOB, MPABCAUTOB H TydoB). MowiBocTs npocnoes or 0,2 10 5,0 M
(34).

OcroBULIM BHIOM Ieoneropanseaorvslx pabor npy mytenny 6a3aInTos -

ASINOCH KOMOHKOBOE OyperHe. CKBOXHHBI PacIojIaraliuch I obecriedeHms 3a-
nacoB 110 xarcropun A no cett 80-100x100-120 M, sy kareropum B — 100-
120x120-160 M.

Cny6una cksaxkus ot 17,2 M 10 68,0 M. J111st yrOTHEeHHS KOHTAKTOB 6a3anbTo-
BBIX JTOTOKOB ¢ BMEIAIOUINMY TY(HOTeHIO-0CaJOYHBIMHU TIOPOIAMH H YCTAHOB-
NeHua KayecTBa 6a3alsToB Ha MecTopoXaAeHHH. Ha MecTopoxIeHHH NpoHICHb!
P KaHaB K 1ypgoB.

BepxH#ii (nepsblit) Ga3ATLTOBBI IOTOK IPCACTARIICH OJUBUHOBBIMK 5a3aib-
TaMH, 3aNeTaAOMWKMH ¢ HeOOMBILINM HAKIOHOM Ha toro-Boctok. Hanboneinas
MOLIHOCTE — 16 M, CpeaHAsA MOLIHOCTh NoToka — 8,4 M. BTopoit noTok 3aneraer
MEXIY ABYMs I'OPH3OHTaMM PEEXUIBIX TY(OreHHBIX IIOPOJ, CIOXKEH TIMPOKCCH-
OJIMBHHOBBIMH 0a3a/IbTaMy, 1IPOC/ICKUBACTCS 110 BCEMY Y4acCTKY, IPOAOIDKAACH
3a €ro tipeaeisl. MOIHOCTE BTOPOro noToka kosrchnercs or 5,6 M go 14,6 M.
Cpennsist MoHOCTB — 9,1 M. MonocTs 6a3abToOB TPETHETO NOTOKA BAPEHPY-
er oT 6,6 10 22,9 M, cpeansa — 13,7 m. TToTok coxeH ONMMBUH-TIMPOKCCHOBBIMH
HazansTaMi. YeTBepThIH NOTOK CIOKEH MHPOKCEHOBBIMY a3anpramMH, 3atera-
€T Ha paSMB!TOﬁ TIOBEPXHOCTH JIMIIAPHTOB, MOIIIHOCTL TIOTOKA H3MCHSIETCH OT
55mMmo 11,0 m.

PazBeiaHHBIC 3aI1aChI MONIE3HOTO UCKONAEMONO COCTABJBIFOT 110 IIPOMBILLE-
JICHHBIM KaTeropuaM 5959 Teic. 1. Hepenckrupuble 3anacs! 6a3ansToB (karero-
pust C,) HojICuMTAaNBl 0 TPEM NOTOKaM H coctasnssior 4037 Teic. T [Tpupoct
3aMacOB BO3MOXKCH B CCBCPHOM H 3afia[HOM HANPABJICHHUAX OT Pa3BCAAHHOTO
MCCTOPOXKICHHS.

Mo TexCTypHBIM 0COOEHHOCTSIM PA3IHYAIOT IBC Pa3HOBUAHOCTH 0asabToB
— MIOTHHIC Y IOpHCTHIE. [ToprcThic 6a3anbTh OOBMHO NPUYPOUCHDI K BEPXHUM
M HYDKHMM TOPHU30HTaM MOTOKOB, TOTIA KaK LEHTPAIBHBIC YaCTH WX CIIOMKEHBI
oTHEIMH GazanstaMu. TlioTHbIe 6a3aImThl MPEACTABNSIOT COBOM MACCHBHBIE
TOPOJTHI TEMHO-CEPOTO H YEPHOTO LIBETA, MENKO3CPHUCTOH HAH CKPBITOKPHCTAN-
JMYyeckor cTpyKryphl. [lopHcrbie 6a3anbTbi OTAMHAIOTCA TEMHO-KOPUYHEBBIM
LIBETOM, MEJIKO- H KPYTTHO3EPHUCTOH CTPYKTYPO#H. KOMHUICCTBO NOp COCTaB/AeT
20-25% o0béMa 1opoJIBL.

XumuccKHil aHamy3 $6a3aibToB 110 OTACIBHBIM ITICTOKAM YKA3L1BACT HA HX
MPHMHANICKHOCTL CAVHON 6a3abTOBOH NaBe. XMMHYECKHH COCTaB INIOTHRIX H
TIOPUCTBIX GazaybLToB pa3nHuMii He UMECT. XMMHYECKHIT cocTaB (a3abToB crie-
ayroum# (8 %): S0, - 50,02 -57,07; ALO+TiO,- 15,48 - 22,60; F¢,0,~ 1,72 -
13,52; FeO - 1,48 — 756 CaO-4,15~- ‘}48 MgO 0,03 -5,61; MnO ~ 0,06 —
0,15;Na,0-2,86-4,11,K. 0~ 008 32.,,50 0,0-0,03;P,0,--0,04-0,51;
CO -0, 0-—0 53;H ) 020 6,58, ... -0, 25 4.0. Cpem-mnngmecxnn
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cocTaB 0a3abTOB COOTBETCTBYET TPeOOBAHMAM KAMHEHTCHHOIO MPOU3BOI-
ctBa. PU3NKO-MEXAHMYCCKHE CBOMCTRA 0a3albIOB pa3HbIX 1IOTOKOB CIEAYHO-
HMe: yaebHbIM Bec — 2,61 — 2,76 r/cM’, obpeMusiit Bee — 2,50 — 2,70 r/em?,
ToTHOCTE — 1,1 — 4,3%); ecrecTBeHHan BnakHOCTE — 0,7 — 5,25%; couporusie-
HHE TEPMUUYECKUM VIanaM — Bonee 25 Tennmocmen. C neneio TOIYICHUS Aonee

HOJHOH XapaKTepHCTHKH Oa3aIETOR OBM MOBEPTATHCH IUIABKE, € IO/ ILIMXTOB-
KOil K HM OCROBHBIX OKHCIIOB. J1st 6a3abTOB KayK/I0TO ITOTOKA MO00paHa 11MXTa
B cleayroeM sujie (B %): 6asanet — 78-85; monomut —10-16; xene3nas pyna —
4-8; dmoopuT — 1-2. B peaynbTare NNaBKy NOMYYEHS! THTBIE H3AENVS CO CICTY-
FOILMMH (PU3HKO-MEXAaHHUYECKHMH CBOMCTBaMH: yaembHbi Bec 3,0-3,1 (mo TY
2,6-3.2); obbemublit Bec — 2,97-3,07 r/em’ (no TV 2,6-3,1); wiotHocts —99,0-
99,8% (no TY 99,7-99,9); xuMHuecKast CTOHKOCTh B H SO, —99,22-99,6% (no
97,0-99,9); TepmocToiikocTs — 14-20 cmen (o TY 7-10); Moposocmmcom -
Gonee 50 ikiios (o TY He meree 25); abpasueras tBepaocts — 1300-1700 ex.;
IIPOYHOCTS MpH Cxxuranuy — 2500-2900 wa/eM? (o TY 2000-5000); COl'lpO’I‘PlBJ]C-
Hue npu u3rube — 350-380 kr/em? (no TV 300-500).

IMomyuenurie faHHBIE PU3HKO-MEXaHHYCCKHX CBOMCTB JIUTBIX M3ACIHI JOC-
TATOYHO BBICOKHE U COOTBETCTBYIOT TPEOOBAHISM, TPETBABICHHBIM K H3EIH-
M 13 KAMEHHOTO JTUTHA, MPUMEHACMEIM B IPOMBIIIUICHHOCTH H CTPOUTENBCTBE.

Hrpxwsa oTMeTKa KOHTYpa IIOJICUeTa 3aIldCOB COOTBETCTBYET 555 M, TO ecTh
myGuiia kapsepa 45-65M 1103BOAUT OECIIPEIATCIBEHHO MPOBOIUTH A0OHIMY, HC
omacasch IPOHUKHOBEHHS B Kaphep BOIBI Kmroueil Ceseproro u [openoro.
BcekppliiHbie NOposl Ha MCCTOPOXK/CHHU NPCACTABACHBI PHIXJIBIMH 1EIORH-
ANBHBIMH M Ty(GOreHHO-OCAIOYHBIMY NOpoaaMH. O6beM BCKPBIUIHBIX [IOPOA
1678 41pic.M>. oTHOINEHME 0GbeMa BCKPBIIIHBIX TIOPOJ K 00BEMY MONE3HOTO
MCKOIIAeMOro oneseno Kax 1:1,37.

BojocHabkenve ASHCTBYIOMIETO (IPENPUATHA BOSMOXKHO 33 cYer BOA KL
Ceseproro u ['openoro, a Takoke IPYHTOBBIX BO B ZOMUHAX KIIFOYEH, KaITTHpye-
MBIX CKBAXXKHHAMH (KOJIOIAMH)., '

TexmMko-3xoHOMHIYECKHE pacueTht komOnBara “XuHrasonoro” B 1963 1. on-
PE/ICIIA CTOMMOCTD CTPOMTENECTBA 3ABOXA IPOUIBOIUTCHBHOCTEIO 100 Tric.
T. rorosoH NpoaykiuH. ITyTeM HCNons308aHMs MECTHOTO CBIPBS, I TPHIOTOB-
AIEHMA HIHXThI, BO3MOKHO 3HAUNTENbHOE CHIDKEHHE ctonmMocTH. Heobxomumbiii
HOAHXTOBOYHBIN MAaTEPHA MOJKET IOCTABIBITLCA: NOIOMHITBI H XKEJIe3Has pyJa
- Termoo3epckiM EMEHTHBIM KOMOHHATOM M3 AeHCTBYIOIIMX KaphepPoB, rl)moo—
PHT MOXKET OBITE [TOTy49EH HETIOCPEACTBEHHO B xombuHare “Xwunarasonoso”. Ilpu
3THX YCIOBUSX CTOMMOCTD | T FOTOBOH IIMXTBI I IDIABKH Ha MMPOCKTHOM 3aBO-
e TOYTH B 3 pa3a HibKe, 4eM Ha MOCKOBCKOM KaMHETHTEHHOM 33aBOJE.

braronpusTHbie YCIOBHS 9KCILTyaTallid MECTOPOXKICHHUS, Ka1ecTBO Hazans-
TOB, TIO3BOJISFOLLIEE UCTIONBE30BATH €0 KAK ChIPhE A/ KAMEHHOTO JIMTHS M TOJTY-
YCHUA KHCIIOTOCTONKOIO JIMTHS M TIOPOIKE, 3HAYHTENLHEIC 3AIaCkl MECTOPOXK-
AcHus (Tabnuna 3.58) HO3BONAIOT PCUIMTE BOIPOC O CTPOMTENBCTBE B XHHIaHCKE
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KaMHECIMTCHHOTO MPOM3BOACTRA, MPOX3BOACTBA MUHEPATLHBIX BOJIOKOH, MUHE-
pAJIOBATHOTO KapTOHA M APYTHX H3AEIHNH, HeOOXOMUMbIX HAPOHOMY XO3SHCTBY.
Ta6smna 3.58
CBEJEHUA
0 3anacax KaMHEH KUCTOTOYIOPHEIX (HAansTOR),
YUCASHIMXCA Ha rocynapcTBeHHoM 6anance Ha 1.01.1999 .

Opraunsaini, a) Tun ucxomaeMaro, 3amackl, THiC. T JoBsrya

AULEH3HA, COpT, Mapxa; 6) cpenHee ATBIC, | C, | Beero RPOEKTHAA

MECTOPOK/IEHHUE, coflepKalye MONe3HbIX thakTHIec-

MECTOHONIOKEHHE KOMSIOHEHTOB K BPEAHBIX i kas 3a 1998r.
npumMeceit

Xuurasckoe a) BazanbTet 5959 - 5959

O6nydeHCKH#H p-H, Si0,- 55.12% "
4 kM K cerepo-3anany | Fe,(Oy - 9,15%
ot n. XHHrauck, 23 MgO - 4%
KM K ceBepy oT x.1. | CaO - 6,5%
ct.Q0nyqse TOCT 3584-53

CBhIPBE NECYAHO-FrPABHUWHOE

O6mue ceeaenns. [lecuano-rpaBuitHOC ChIPHE NPCACTABIACT COOO0I PhIX-
JIBIE [IPUPOIHLIC CKOIICHHA $ONee UITH MEHEC OKATARHBIX OOJIOMKOB TOPHBIX
NOPOJI H MHHEPATIOB PasMU4HOro pasMcpa. OOGbMHO Gpakuuy pazMepoM 10 5
MM OTHOCST K IecKaM, oT 5 1o 70 MM — Kk rpaBH:0, KpynHee 70 MM — K Bamy-
HaM. K mecyaro-rpaBuiHOMYy ChIpbK) OTHOCAT CMECH, COACPKAIiHe HE MEHCe
10% rpasuitsbix Pppaxuuit u ve MeHee 5% necyansix. K neckam otocar cme-
CH € coAepXKaHueM rpasuiinbix Gpakunii 1o 10%, a K rpaBHio — ¢ cofepKaHHi-
eM recka ot 5 10 90%. [42].

IMecgano-rpaBuiiHoe CHIPEE Yanle BCETO IIOABEPralOT pacceBy Ha CTaH-
[apTHbie (hpakiy: I'paBUil PAIOBOH, rPaBUH QPaKITHOHHPOBARHBIIM U IICCOK-0T-
ceB. BanyHE! 1 KpynHELf rpaBuii IpobAT Ha mebeHs Goee MeNKux Ppaximi.

MecTopoXaeHH TECHaHO-TPABHAHONO CHIPhA HMEIOT ILMPOKOE PaclpocT-
panenne. OHn 00pa3oBanuce B pe3yfbTare pPaspyLICHHMs Pa3IMYHBIX FTOPHBIX
[IOPOZ B NPOLIECCE BBIBETPUBAHMS, 1ICPEHOCA MATEpHaNa TeKYYUMH BOJAMH,
JICAHUKAMH ¥ HCOIHOKPATHOTO MX IIEPEOTIIOKEHHSA.

TexHonornyeckue CBOMCTBA NMECUYaHO-TPABUHHOTO CBIPbA OINPEACIAIOTCS
pa3MepoM, QopMoH 000MKOB, COCTOSHHEM UX ITOBCPXHOCTH ¥ MHHEPAIIOTO-
nerporpagH4ecKuM COCTaBOM OOIIOMKOB. BERIACISIOT TPH THIIA OPOA, KOTO-
phI€ OTIIMYAK0TCA APYT OT APYra COACPKAHMEM NeCKa, TPABHA U BaNyHOB (Tab-
mua 3.59).

B cnoxenuu necyaHo-rpaBRHHOTO CHIPhS IPUHAMAKOT YIaCTHC HECKOIBKO
TIOPOA, Pa3THYAKOIIKXCS IO NETPOrpadHHCCKOMY COCTaBY:

CTOMKUC, KPCIKME H3BEP)KEHHBIE H MeTaMop(uecKue (TPaHUTHI, MOPUTHI,
rab6po, auaba3sel, KBAPUUTH! 1 Ap.);
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XMMUU4ECKH HCCTOHKHUE, HO KPenKUe (A0MOMUTBL, H3BCCTHAKH, KPCMHUCTHIE
MTOpOObL, KPEMREH U JIp.).
Ta6nuua 3.59
CocraB necuano-rpaeuitasix nopoa (%) (42}

Hopona ITecox T'paBuii - Baxyusi
ITecyauas 906-100 ao 10 -
I'pasuiino-necuyanas 14-90 10-90 no s
Baayuho-rpasHiinas 10-85 10-85 5-80

[TnoTHOCTE MEcyaHO-TPaBMHHBIX MATEPHAIOR COCTABILACT (KI/CM’). HCTHH-
gas — 2620-2720, cpemuss — 2000-2600, nacsinzasg — 1600-1700.

ObnacTy npUMEHCHEA U TpeOOBaHH MPOMEBIUUICHHOCTH K CHIPbIO. [pHpon-
HYIO [1€CHAHO-TPaBUITHYIO CMECH HCTIONB3YIOT B OTHOCHTCITHHO HEOOMb X 06bE-
Max (MeHee 10%) 1A HUBEIIMPOBOK M OTCHINOK 1aMO M ApYrux oObeKTOB, rie
HE NPEABABILTOT CTPOTHX TPEOOBAHUH K KaYeCTBY CHIDBSL.

B cTpouTensHOM NpOM3BOACTBE MECHAHO-IPABHIHOC CHIPhE MPHMCHIIOT B
OCHOBHOM T10CTie (PPAKUHOHHPOBaHUA H Apobnerns. I'pasuit dpakipormpoBan-
HBIH BBIITYCKAIOT B BUJIC OCHOBHBIX ¢paximi (Mm): 5 (3) — 10,> 10 —20,> 20 -
40,>40-80(70) 1 5 (3) - 20. OTH MaTepHATH HCTIONB3YIOT IPEUMYIIIECTBEHHO
B KQJECTRE KPYIHOIO 3alloNHATENs B OeTonax M acansroberoHax, rae rpaBus
copepxures 70 — 80% ot 0o6béMa GeToHa.

B kadectse 3anonHMTCIt OCTOHA HCNOAB3YETCA H IIeOeHb, IOTydaeMBIi
ApoOIeHneM KPYTIHOTO TPABHS, FANEKH M BATyHOB. HepoGiicHHbIC BATYHBI HHOIIA
HaXOIAT I[PHMEHEHHE B Ka4eCTBE OYyTOBOrO KaMHA.

Hecoxk-otcer nocine knaccugukalmy u3 COCTara [ECYaHO-TPABMMHOM CMCCH
KPYIHOCTBIO IO 5 MM HCIIOJIB3YFOT B CTPOHTENBHBIX PACTBOPAX H BMECTE C KPYTI-
HBIM 3alTOIHATCICM B TDKENBIX GeToHax. Pexe TakoH NecoK HCHOMB3YIoT 1S
[IPOM3BOACTBA aBTOKIABHBIX MATCPHAIOB.

OBoranicHHy0 11CCYAHO-TPABHIHYIO CMCCh WK IPABHIA IPUMCILIIOT B Kaye-
cTBE 0aIACTHRIX AOPOXKHBIX OTCHIIOK, Oa/LIaCcTHPOBKH SKEIIE3HONOPOMKHBIX ITy-
TeH, QIIBTPAHOHHBIX SKPaHOB H T. IT.

XapakTepHCTHKa MeCTOpPOXKIeHuH H nposiBjeHmii, OOpasoBanue 3ate-
el MEeCUaHO-IPaBHIHONO ChIPhs CBA3aHO C JACATEIRHOCTHIO JIETHHKOB H BOI-
HBIX 1IOTOKOB. B npouiecce TasHus eIHIKa 00pa3oBaIyCh Pa3IMYHbIC NPUICH-
HHKOBBIE HAKOILICHHS NJIOXO COPTHPOBAHHOIO MaTepHata: KaMbl — 6eCcnopaoyHo
pa3bpocaHHble KOHYCOBHAHBIE KYI1014, 03l — Y3KHE, HIBHITHCTHIC XOJIMEI, MEC-
TAMH [EPEXOMIINE B KyNOJIa, 3aHAPbl — OOIUMPHBIC KOHYCHI BhIHOCA. Kpome
TOrO, CPEH BOAHO-IEAHUKOBBIX MCCTOPOXACHHH BBELICAIOTCS AENETHI, TEPPa-
Cbl, MOPEHBI, JPYMITHHBI, KPA€BbIC I'DATHL.

ANMIORHANBHIE MCCTOPOKACHNS IPSACTABIICHBI IOUMEHHBIMH, Py CITOBEIMH
H NOrpeOEHHBIMH M TEPPACOBBIMU OTIOXeHWAMH. [IpomoBHaNbHBIA TUI NPCH-
CTaBsseT co0O0k KOHYChI BBIOCA NIPEITOPHBIX HICHdoB. Mopckie 1 03épHBIC
OTOMKEHHS OTHOCATCS K TIKEBBIM, BATOBEIM W TEPPACOBBIM.
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Mo pasMepaM 3ariacoOB MECTOPOXKIEHHA 1CCYAHO-TPABMIAHOIO CMECH 110A-
pasaensaroTes (MIIH. M) Ha OYeHE KpyIHbie — Gosnee 30, kpymabic — 30-15, cpex-
HHE — 15-10, menxue — 10-2, oyeHb MenKHe — MeHee 2.

B Poccuu yuteHo 1269 MecTOpO>KACHHUH 11eCUano-rPaBUHHOIO CRIPbS € 3aI1a-
CAMM 110 CYMME IIPOMBIIITIEHHRX KaTeropui mouty 10 mupa. M*, PaspaGartripa-
FoTCs 0K0710 600 MECTOPOXKAEHHUH ¢ TonoBOH H00bMel 130 — 190 Mun. M® [42].

[naBHBEIMH MeCTOpOXKACHHUAMM sBIA0TCs CoboneBckoe, Ceryesckoe (Moc-
KoBckas .06n.), Ipaknanosckoe, [MaBprnosckoe (Jlenuurpagckas obn.), bory-
HoBckoe, benbckoe (TBepckas 06n.), Kairanckoe (Caxamuckas 06:1.), Monua-
HoBckoe (Amypckas ob61n.), Conosapka (Mypmanckas o6i1.), JepeBsHckoe
(Kapeuns), Oxrabpeckoe, [Ipucranckoe, Yecypuiickoe (IIpamopckuii kpait),
CutHHCKoc, Basemckoe, Xopnuackoe (XabapoBCKH# KpaH) H psia IAPYTHX.

XapakTepucTHKA MecTOpoxaeHnil n nposteiennii, Ha reppuropun EAO
H3BECTHO 18 MECTOPOXKACHMH 11eCUaHO-TPABHIHOTO ChIpbA. Bee oHM npuypoye-
HBl K BEpXHCUYETBEPTHUHHIM-COBPEMEHHBIM OTIIOKEHUAM pyced, MOHM B Hajl-
MORMEHHBIX Teppac KpylHBIX pek. KpaTkas xapakTepHCTHKa MECTOPOXICHHH
11eCYaHO-TPABMFHOTO CBIPB:A MpelcTaBneHa B Tabnuue 3.60.

Bupobuosncanckoe —2 mMecmopodcoenue zpaeuitHo-necianozo mamepu-
a/ta PacToNoXeHo Ha npaBobepexkbe p. bupa, B 6 kM 1okee . bupobupkan.
MecTopoxacHHe CBA33HO C TOPOAOM rpyHTOBO#H noporoi. [To ero 3anagHoi rpa-
HMIIC IPOXOANT Xenesnad aopora bupobuipkan-Jlenvwnckoe. K cesepo-3anamy B
2,5 KM pacronoxeHa y31oBas KeJIC3HONOpOXHas cTaHLya bupobupkan — 2.

B reonoruyeckoM CTpoeHUM paiioHa IPHHUMAIOT Y4acTHE pa3HoOOpa3Hblit
KOMILIEKC MHTPY3UBHBIX, 3Qy3UBHLIX H 0CaA0UHBIX 00pa30BaHuit ¢ LIHPOKUM
JMaNa30oHOM BO3pacTa — OT NAJIe030s [0 COBPCMEHHBIX ocaakoB. Hanbomnec
[IHMPOKO NPEACTABNICHb! YCTBEPTHIHBIC OTIIOKEHIS, COCTABIAIOLINE HE MEHEE
70% u3ydeHHOM TeppHTOopnH [34].

CamMo MECTOpOXKACHHE IPaBHHHO-TICCYAHOr0 MaTepHalla U [IPHIIeraroIas K
HEMY IUIOMAIb CIIOXKCHBI YETBEPTHUYHBIMYI PHIXVIBIMU OTIOXEHHAMH. Mecrto-
POKAEHHE IPHYPOYEHO K [IEPBOH HAIOMMEHHO# Teppace, BO3BbILLAIOWEHCS Hal
ypoBHeM peku Ha 2,5-3,0 m. Pa3pes Teppach! Ha OOMBIIOM IPOTHKEHHH OCTacT-
€5 TOCTOSIHHBIM H COJIEPPKHT /IBA CII0S: BEPXHUH — IECUaHO-TTTHHUCTHIH MOIHHO-
cThr0 1,5-2,5 M ¢ HIDKHHI — NeCYaH0-TPaBHHHO-TICYHMKOBBII, MIOIHAS MOIL-
HOCTH KOTOPOTO HE YCTaHOBNC¢Ha. Pa3BemaHHas MOIIHOCTH CJHO0A
rpaBHIHO-IECYAaHOI0 MaTepuana 8-13 m.

K BCKpRIUIHBIM IIOPOaM OTHOCHTCA PACTUTE/bHO-TIECUaHblt Clof, TTmHa,
CYTTIMHOK, TIECOK METKO3EPHHCTBIH, PeXKE IICCOK ¢ MPaBUEM U TainbKoi. Mot
'HOCTB BCKPBILHEBIX nopox — oT 1,0 1o 3,3 M, B cpemrem — 2,67 M. TonesHas
TOMIIA TIPE/ICTAaRACHA MPABHHHO-NCCYAHBIM MaTCPHAIOM, 3aMCTAIOLMM B BHIIE
MOIIHOTO ¢7105 € TOYTH TOPH30HTATBHOH KPOBJICH Ha Beel IUIOLIAIN MECTOPOXK-
Jieanst. Cpe/IHsia MOIIHOCTB NIOIE3HOTO ¢105 8,4 M IpH KpaHHUX KoneOanisix o1
3,8m0 12,6 m.
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MeccTopoxaeHue pa3sgejaHo NapauIenbHBIMH THHHSIMH, 33 JaHHAIMH 1ep-
NICHOMKYJSIPHO HANPaBICHHUIO 110TOKA. PacCTOSHHE MEXKY NAHHAMM, B 3aBH-
CHMOCTH OT XapakTepa OTIoXeHWH, cocTasnmior 150 M, 300 M, 600 M, a
DPAcCTOAHUE MCXKAY BEIPAOOTKAMU HA AMHHUAX PABHANOCH, COOTBETCTBEHHO,
160, 200 1 460 m. Ha ruybuny mecropoxjenue paspenado o0 15 M. bons-
WHHCTBO BHIPaGOTOK OCTAHOBJICHO B IPAaBHIHO-TIECYAHBIX OTHMKEHHAX. Oc-
HOBHBIM BHIIOM BHIPAOOTOK ABNANKCH CKBAKHUHBI py4HOro OypeHus 1uaMer-
pom 168 MMm.

OO6Lme 3anacel rpaBuilo-necyanoro Matepuana 8098 teic.M?, B ToM
qHCre Mo KaTeropuam: A — 609,6 teic.m’, B — 2068,2 thic.M* 1 C, ~ 5420,2
ThIc.M}. OTHOIICHIE 06BEMa BCKPBILIHBIX IOPOJ K 06beMy nonesuom MCKO-
MIACMOI'0 110 NPOMBILIICHHBIM KaTeropusm 1:3. o

I'parynoMerpuyeckuii cocTas rpaBus (B %): Gpakuus Meuee 5 MM — OT-
cyTerByeT, 5-10 MM — 17,3; 10-20 MM — 27,3; 20-40 MM — 32,1; 40-70 MM —
20,7; 6onee 70 MM — 2,6. Cpeanwuit nerporpa@uyeckuii cocTas TPaBHs: U3-
BEPXEHHAIC II0POAB! Kpenkuce — 87%, cnadbie — 3%, McTaMOp(UICCKUE NIO-
poasl kpenkue ~ 2%, cnabuie — 3%; ocanouHbie TOPOJAs Kpenkue — 5%,
cnabsic — 2%. KonuuecTBo MMMHKACTHIX YaCTHIL B rpasuy Konebnercs ot 0,2
1o 1,4%. YaensHeiit Bec rpasus ot 2,61r/M® no 2,68 r/cM?, cpenuuii mo mec-
TopoxaeHuto — 2,64 r/cm®; o6pemMuslit Bec — ot 2,17 r/em® mo 2,58 r/cm?,
cpeanui — 2,43 r/cm®. HacwliiHoi 00BeMHBIH BeC MPaBHITHOrO MaTepHana
konebnercs ot 1,4 r/em® mo 1,62 r/em®. Mopo30CTORKOCTh COOTRETCTBYCT
Mapkam “Mp3 — 50" i “Mp3 — 25”. Tlo cBoeit MEXaHNIECKOW NPOYHOCTH
rpaBUHHBI MaTepyUan MECTOPOXXACHUA IPUFOACH JUIT OETOHA MapKy HUXKE
200, nns CTPOUTENHCTEA ABTOMOGMIIBHLIX JOPOT M HCIIONB3OBAHNAS B Kaue-
cTBe fanmacra Ansi Keae3HOZOPOKHOTO NojloTHA. [panynomeTpHyeckHii co-
craB necka (B %): ¢pakuus pasmepoM 5 — 2,5 mm — 11,8; 2,5 — 1,25 Mm ~
10,2; 1,25 - 0,63 MM —-27.5; 0,63 - 0,315 Mm —37,1; 0,315 - 0,14 Mmm - 9,3;
menee 0,14 MM — 4,1. VaoensHbiil Bec Tecka konednercs ot 2,81 r/em® no
2,96 r/cm?. CpenHuil yRenbHbIH BEC IECKa AN MECTOPMKICHUS — 2,66 r/cM?,
O6BeMHRIIT HACKITTHOMN Bec necka ot 1,37 v/em?® ao 1,55 r/em?, B cpemnem —
1,44 r/em’. CosreprkaHue M4, DIRHLL B NIBUICBHAHBIX 9aCTHI KOJIEOIeTes 0T
0,8 1o 4,4%, B cpeaacm 2,0%.

TopHoTexuHuyeckre yCA0BHS SKCILYaTalHH MECTOPOXICHHS braronpy-
atuel. [lonesnas tonma o0BOAHEHAa, HO MOXET YCIICWHO OTPabaThIBATHCA

I'HAPOMEXaHM3UPOBALHEIM criocoboM. Bonociatxerue kKapbCpHOro X031i-
crBa ofecncunBaercs 3a cyeT p. bupbl 4 rpynToReX BoJ. Ha Mecropoxae-
HHMH BO3MOYKHA OpraHu3atps Zo0srHpx paboT oonemom 200 ThIC.M® B TOAI.
[ToACYMTAHHEIC 3a0achl 0 MPOMBILWICHHBIM KaTCTOPHAM O0ECHEUMBAIOT
paloTy Kaphepa ¢ TakoH MPON3BOAMTENBHOCTERIO B TeueHne 40 ner.
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CBbIPBE HEMEHTHOE

O6mue cBeaeHus. IToa EMEHTHBIM CBIPhEM MOHMMAIOT FOPHEIE TTOPO-
IBI ¥ OTXONBI MMPOMBIULUICHHOCTH, B PE3YIbTaTe TEXHONOIHYCCKON 1iepepa-
60TKH KOTOPBIX MOJIVYAKOT BSKYHIMH MarepUall — IEMEHT (NOpTIaHTUIEeMEeHT,
[MHHO3EMHUCTHIN HCMEHT H Ap.), SBIAIONIHICS OMHUM W3 OCHOBHBIX MATepHa-
JIOB IJIs1 CTPOUTENBHOTO HPOU3BOACTBA [47].

Bspkymue BemecTsa, nogyyaeMble B pe3yJIbTare COOTBCTCTRYIOIICH TCX-
HOJIOFMYECKOH epepaboTKH pas/IMHbIX FOPHBIX MOPOJ, MPEACTaBISIIOT CO-
60¥ NOPOLUOK, KOTOPBIH TIPH 3aTBOPEHNM BOJOH (WK OUDPEAEICHHBIM PearcH-
TOM) 00pa3yioT yroGHoe 11 0OpaboTKH H YKJIaAKH MIaCTHYECKOE TECTO,
3aTCM 3aTBEpAeBarolee H 0Opasylolee NPOYHBIN UCKYCCTBEHHBIA KAMEHb.
Ecmu ueMeHT tps 3ToM OBUT CMEILAH C METKUM 3afloNIHUTENEM (FIECKOM), TO
TIONYYal0T CTPOHTC/bIBLHA PACTBOD, TPH BBCUCHHM €LIIE H KPYIIHOIO 3aII0IHH-
Tens — 6eToH. B 3aBHCHMOCTH OT TOTO, B KAKHX YCIIOBHSAX BSXKYIUHE BELIC-
CTBa CIOCOOHBI 3aTBEPACBATh, OHH PA3ACifIOTCS HA JBE DOIbIIHE FPYTINBL:
BO3IYILIHEBIE H MUAPABIHYECKHE.

Bo3zaymHsie BKYIUE MOCHC 3aTBOPCHUA UX BOZOH (peareHToM) Crocot-
HEI TBEpPAACTH ¥ HAOMpPaTh MPOYHOCTL TONBKO HA BO3IYXE, NPH yBIOKHCHUM
OHH TCPSIOT CBOIO NPOYHOCTL. K HX YHCHY OTHOCHTCA BO3AYIUHAs H3BECTS,
THIICOBBIE B MaTHE3HAIBHBIE BSUKYIIHE, KHCIIOTOYNOPHbIH LIEMCHT.

I'napaBnuyecKue BOKYILMC BelecTBa 001aJaloT CrioCOOHOCTRIO TBEP-
JIETH KaK Ha BO3ZYXE, TaK ¥ B BOTHOH cpejle, HO MaKCUMAIBHOMH TPOYHO-
CTH OHM JOCTHIalOT TOJIBKO B YCJIOBHAX NOCTOSAHHOro yBnaxkHeuus. Oc-
HOBHBIM HPEACTARWTENEM 3TOH FPYNIBI ARISETCA NMOPTIAHALIEMEHT, €r0
Pa3sHOBHIHOCTH, NNIHHO3EMHUCTBIH HEMEHT, a TakKe MMApaRMMYecKas H3-
BECTh M POMAHIEMEHT.

Jna npoussoncrea 1T HCMEHTHOTO KIHHKEPaA (HOIYIPOAYKT, IONyYaeMblil
ApH 00XKUTE TOHKO U3MENBYEHHOH CMECH M3BCCTKOBBIX FOPO/ C TIMHUCTHIMK)
pacxomyctes 1,7-2,1T OCHOBHOIO MUHEPANBHOTO CEIPbS Cpe/IHEN BIAXKHOCTH,
npuieM 76-82% cocrasnsetr KapOOHATHRIH KOMIOHEHT, 18-25% - rMHHCTBI.
Bce npyrue BHOBI CHIPBEBBLIX MaTepHaloB (Okene3ucTrie A06aBkH, GIIOOPHT,
(pocdorunc, kpeMHEPTOPHCTEIH HATPRH) HCTIONB3YIOTCS B 3HAIUTEIILHO MEHB-
KX KostyecTBax. M3 npuponHeix o6pazoBaHuid B KauecTBe N0OAROK [IPH MO~
MOJIE IIEMEHTA WIMPOKO NMPHMEHSIOTCS OCAIOUHBIE H BYIKAHHYECKHUE OPOJIH,
HCKYCCTBEHHbIC MHIPABIHYECKHE N0OaBKH (TOMEHHBIE IPAaHyIIHPOBAHHBIC 1112~
KH, 307161 YHOCZ CJIZHLICB H YIIICH 1IPM CKaTHY B TOMKaX JICKTpOCTaHIAH). B
KagecTBe KapOOHATHBIX MOPOJT MCIONB3YIOTCH M3BECTHAK, MCJ, H3BECTHIAK-
PAKYIICYHHK, H3BECTKOBLIA Ty(; 13 KapOOHATHO-NIHHKUCTBIX — MEPTENHCTRIN
H3BECTHAK, MEPTeb; U3 NIHHHUCTBIX — IMUHBI, CYTIMHKH, INIMHACTHIH CladeL,
JIECC, ICCCOBUHBIE CyITIMHKY, B KadecTBe [OGABOK IPHMEHSIOT TOPOIBI OCa-
JOYHOTO (IMaTOMMT, TPEMEJbI, OTIOKH, ITIHEXKH, CIIOHTONTMTEL) M BYJIKAHIYECKOTO
(mermst, Tydbt, ICM3b! U Tpace) npoucxoxicuus {47].
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OcHosHbie TOPOO00OPA3YIOLIHE MUHEPAIIBE ChIPBS, HCIIONB3YEMOTO B LIe-
MCHTHO# IPOMBILLIEHHOCTH: MATOMArHe3HanbHbLIX KapOOHATHRIX MOPOJ — KAllb-
LIMT, AparOHHUT H JONOMUT; FNUHEUCTbIX HOPOH —~ KAOIHHHT, FaJUIya3uT, MOHTMO-
PHIUIOHHT, MAJILITOPCKHT, I'MAPOCIIONb]; CYNb(GaTHAIX OPO/, — THIIC, aHTHAPHA,

KPCMIHHCTBIX M OHNAN-KPHCTOOAINTORLIX MOPOA — CHANOBLIE KpeMueaeM.

Dra rpynna MAHEpPAJIOB YYacTBYCT B polecce KIHHKepooOpazoBaHH1, a
TAKKE B Ka4€CTBE MHHEPAIbHBIX 100AaBOK Mpy NPOH3BOICTBC I1OPTIAHALE-
MCHT2 H €T0 Pa3HOBHIHOCTECH. XapaKTEPUCTHKA KapbOHATHBIX MHHEpPaoB
npuBeneHa B Tabn. 1, 2, a oCTanbHBIX MHUHEPAJNOB — B COOTBETCTBYHOIMX
BBIITYCKAX CTIPABOIHKA.

Kanbuyr — 0CHOBHOM MHHEpan, yqac*mymmnn B npouecce KJIHHKEpooO-
pa3oBaHus. [JOOMHT SBJIAETCA HEXENATEIbHON [IPUMECHIO B KAPOOHATHBIX
II0pOAAX, U COIEPKaHUE eTo B KonwdecTse 6onee 18% cHIbKaeT KayecTBo
NOPTIAHIUEMEHTHOTO KIHHKEpa. [HAPOCTIONHCTEIC IIMHBI IIHPOKO MCII0/1b-
3YIOTCH B IEMEHTOM IIPOU3BOACTRE. Tak Kak 001aaloT HH3KOH OTHEYTIOpHO-
cre10 (1100-1150°C), cpenneit nnacrgHOCTRIO M HU3KOH TeMIiepaTypoii cre-
kagui (100-150°C). 'nnc Henons3yerces B LEMEHTHOHM IIPOMBIIIUIEHBOCTY JLIs
PCTYAHMPOBAHWS CPOKOB CXBATHIBAHHSA LEMEHTA. AHIHAPUA HAXOJAHUT HIHPOKOE
NPHUMEHCHUE 171 H3TOTOBIEHHS CTPOMTEIBHOIO PacTBOPa U B KaYECTBC 10~
6aBKu Ipy oMone KnrHKepa. Onan-kpHcToGanuToBie MOPOAB! (THATOMHT,
Tpemnen, ONnoKa) HCIIONB3YIOTCA IIPH NIOMOJIE KJTMHKEPAa B KAUECTBE MMAPABIIK-
yeckod 100aBKH, Ha3HAUCHHE KOTOPO# — cBs3are B GeToHe CBOOOMHYIO H3-
BECTh B HEPACTBOPHMBIC COCAMHEHHUs. [ npou3BOACTBA NIMHO3CMHOIO
LEMCHTa UCHONB3YCTCSI DOKCHT.

: Tabmuua 3.61
XMMHUECKUE U PU3HYCCKHE CBOHCTBA
KapOOHATHBIX MUHCPAJIOB LICMCHTHOIO Chiphs [47]

Munepasn, | Buem-aui Tlger Baeck Hasom Pacrsopn- | Tnaskocts
TIPHMeCH 06IMK MOCTb
Kampuur Kpucran becuser- Crexaan- | Heposawift, | Pactsops- | Cpeaneit
CaCO, NHYECKHE U | KuIA, OB, | HBIH CTYIEH- €MOCTH B | MIABKOCTH
Mg,  Fe, | 3epHUCTHIE KENTORATHIM HaTHIH HCI
Mn, Zn MacChl i
Aparouut | 1Ipusma- : bennid, To xe Pakosu- To xe To xce
CaCO, THUECKHE, JKCIITORATO~ CTHIH,
Sr,Pb, Mg, | uronsya-Thie Gennrit, MCHPHBIH
Fe, Zn KPHCTAIBI, cephii

KOPKY, HAITEKHM,

II2pOBHA

Hbie OpMbI
Jogomur | Kpucrawnaeck | Ceposato- To e Hepos- To xe To xe
CaMg 0-3CPHHC-TEIC, Gewii, Hbli !
(CO30 . TOUKOBRJIHBIE XKENToBa-
Fe, Mn, | Maceht TBIH,
Zn, Ni, CO | 3eneHbli :
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PasseianHbI€ 3aMAachl LEMCHTHOTO CHIPbA Ha TeppuTopun crpan CHI co-
CpeOTOUCHEI B OCHOBHOM B PaliOHaX PErHOHANBHOIO PaCiPOCTPAHEHHsA Kap-
6OHATHBIX ¥ MIMHHMCTLIX opoa. Beero passenano 6omnee 300 Mecropoxae-
HU#, CyMMapHble 3allachl KOTOPHIX 1O IPOMBIUUICHHBIM KaTE€ropHAM
cocraragor {Mmpx. T): okone |8,0 xapbonxarunix, Sonee 4,0 IMHHCTHIX
oxono 1,0 ruapaBryyeckHx necyansix 406aBok. OCHOBHaA Macca pa3BeNaH-
HBIX 3alfaCOB UEMCHTHOTO Chipba cpeau crpan CHI cocpeaorouena & Poc-
cuH (56,6% kapOoHaTHEIX U 55,2% IMUHUCTBIX IIOPOR), Ha YKpauue (12,7 n
13,5% cootercracuno) v B Kazaxcrane (13 n 12%).

[o BenyuMHE 3anacoB KapOOHATHBIX [10POJ BELACHAIOTCA MECTOPOX/AL-
Hus (MJIH. T): 09¢Hb Meskue — MeHee 10, menxne — 10-50, cpenaue — 50-100,
kpynssie — 100-300, oucHs Kpyunbie — 6onee 300.

Jo6riua temeHTHOro chipbs B cTpanax CHIT mpoussoautcs Ha Gosice
yeM 160 mecTopOXXACHUAX U cocTagnaeT (MaH. 1) 6onee: 170 xapGosaTHEIX
1 30 DIMHUCTHIX NOPOA, 7 THAPABIMYECKUX 100aBoOK. MupoBas gobp4a co-
crapnger (M. T): okono 1200 kapboHaTHBIX H 230 NIMHHCTHIX NOPOA.

MupoBoe npou3BOACTBO UemcHTa 2,3 MipA. T B roa. Ha nomo esponeit-
CKHX TOCYHAApCTB MPUXOAUTCA 0KoNo 22% OT MHPOBOTO IPOH3BOJICTBA.

B PoccHu npon3BOACTBO LEMEHTa OcylecTBasercs bostee yeM Ha 50
ApeanpUsATALX, ono cocTaBisger 70-80 MiIH. T B ro.

O6nacTn npUMeHeHHs K TPe6oBARMA NPOMBIIIICHHOCTH K ChIPLIO,
IIeMeHT BXOAHT B JICCATOK Hapbol1ee BAXKHBIX BUAOB rpoxyKuuu. [optnan-
AUEMCHT CTa)l OCHOBHBIM MaTEPHAIIOM CTPOUTENBHOI HHAYCTPHU Oaarona-
P MHOTHM CBOMM 1(€HHBIM Kau€CTBAM, TAKHM KaK YHHBEPCAJIbHOCTH U 11PO-
CTOTA HCIIOIB30BaHN, BOSMMKHOCTS HAASKHOTO 00CCriedCHHs HeoOXx0AUMON
OPOYHOCTH OETOHOB U CTPOHTEIBHBIX KOHCTPYKLHMK, BO3MOXKHOCTS LIETICHAII~
PaBIICHHOTO PEryMpoBaHus cBoicTB [47).

Palsnunpic BHABI LEMEHTA HAXOIAT IWHPOKOS MPUMCHEHHE HE TONBKO B
CTPOMTEIBHOM, HO ¥ ropHOAOGEIBaONICH, HeTeXUMHYECKOH U ra30Bo# OT-
pacisax NPOMBIUICHHOCTH.

IleMeHT sIBNSACTCS OCHOBHEIM MArCpHANIOM IS CTPOMTCILCTBA BEICOKO-
CKOPOCTHBIX aBTOJIOPOT H B3JIETHO-NIOCAAOMHBIX MOTIOC aspoapoMoB. OH Hc-
HONE3YETCA TAKKE U1 TPOU3BOACTBA ACGOICMEHTHEIX KPOBCIBHBIX TOKPBI~
THi (Umdep), KaHANMH3AIHOHHEIX TPYO, IOA3EMHBIX KOMIEKTOPOB H BOAOBOIOB.
OcobeHHO LIMPOKO er0 IPHMEHCHHE B AHITHITHOM, TIPOMBILUICHHOM U TPaHC~
NIOPTHOM cTpouTenberse. CliocoOHOCTS 3aTBEPAEBATh U IPHOOpETaTh BbI-
COKYIO IIPOYHOCTH B BOJIE ONpe/IeNHNa BEAYHICE MONOXKEHHE LIEMCHTA B CO~
BPEMEHHOM THAPOTEXHUYECKOM CTPOMTEILCTBE.

OCHOBHBIM BHIOM BHIIYCKaEMOTQ IIPOMBIILIEHHOCTHLIO HEMEHTA ABMIET-
Csl NOPTIAHAUEMEHT — MPOAYKT TOHKOIO M3MEARUCHHA KIHHKepa. [lpyrue
BHbI IIEMEHTOB, Yallle CNCUHa/IBHOTO HA3HAYCHMS, U3rOTaBIHBaIOT HA CI0
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OCHOBE B MEHBILUCM 00bEMeE, HCKITKOYas HINAKOIOPTIAHAUCMCHT, IIPOU3BO/-
cTBO KoTopore B P® cocraenger 20-22% ot obero oornema.

[MnacTndunMpoBaHABL MOPTNAHIUEMEHT DPUMEHSIOT [T ITPHIOTOBIICHMS
pacTeOpOB U BETOHOR, KOTOPBIC Orarofaps S5ToMy IIpUOOPETaIOT NOBBILIEH-
Y0 NOGBUAHOCTE # yA0DOYKIa/piBAEMOCTE. I HIPO(QOOHBIH NOpTIaHaUEe-
MEHT, 06J12/5af0 LI TOHFODKCHHON M'MIPOCKOIHIHOCTBIO, HE TCPSieT aKTHBHOC-
TH P JNUTETTBHOM XPaHEHUH U JAILHHX [1EPEBO3KAX, 2 PACTBOPHI H 6ETOHbI
HA €ro OCHOBE TaKXke 0071a/1al0T NOBBIUEHHOHN MNacCTHYHOCTBIO.

[TopTaaHAUEMEHT ¢ yMEPEHHOH K30TCPMHCH NpEIHA3HAa9aeTCs ULl Ha-
PY’KHBIX 30H MACCHBHBIX KOHCTPYKLIHH I'HAPOTEXHHYCCKUX COOPYXKEHHH, pa-
DoTarouMx B YCIOBHAX MHOIOKPATHOI'O 3aMOPAXKHBAHHUA U OTTauBaHuA. [Top-
TAAHAUCMEHT MyIHIOJIAHOBEIN [10y4aroT npH BBeaeHHH 30-40% aKTHBHBIX
MUHEPANBHBIX 106aBOK. OH OTIIMYAETCs BECBMa BBHICOKOH BOJOCTOUKOCTBIO
U [PUJAET KOHCTPYKIHAM HOBBILEHHYIO BOAOHEIPOHHLAEMOCTh. TaKoH Lie-
MEHT TMPOTUBOCTOHUT Cymb(HaTHOHN KOPPO3HY H NIPUMEHAETCSA B THAPOTEXHH-
UECKOM CTPOUTENECTBC. BMCCTE ¢ TeM on 001a1a€T NOHWKEHHOH 3K30TCp-
MHEH M MeHCE NPHIOAeH i paboT B yCIOBHAX HH3KHX TEMIIEpPATyp.
HInaxonopriaHALEMEHT [OIYyYaroT IPH COBMECTHOM ITOMONE KITMHKEpa M rpa-
HYJIHPOBAHOFO JOMEHHOI0 HJIH CKTPOTEPMOPOCHOPHOro LIIaKa, BBOJM-
moro B konuyectse oT 20 1o 80%. DTOT UeMEHT NPHMEHAETCS TIPH H3TOTOB-
neHny GETOHHBIX H3ICIHHA, MOJBCPTacMbiX MpoIlapKe, MM MOHOIHUTHRIX
HAI3eMHbIX U TTOABOAHBIX KOHCTPYKLHMH, HOABEPraolIHXCs BO3ACHCTBHIO Ipe-
CHBIX ¥ MUHEPAIU30BaHHBIX BOJ. CynbdarocToiikuii mopTnanateMenT obna-
JIA€T MIOBBIICHHOMK CTOMKOCTRIO K CYTbGATHOM arpeCCHH HE TOJILKO B IIOCTO-
SAHHBIX YCHOBHSX, HO H B YCHOBHAX NOHNEPEMEHHOIO YBIAaXKHEHUS HIIH
3aMOpaXUBaHUs. BBICTPOTBEPACIOMME TOPTIAHIIEMEHT 1 LIUIAKONIOPT/IaH-
JUEMEHT 0011aJJal0T MHTEHCHBHBIM HAPACTAHMEM I[IPOYHOCTH B HAYaJIbHBIH
nepHoa TeepAeHHA. Yepes Tpoe cyTok oHu HabupatoT 50-60% xoHearOoi npoy-
Hoctu. [loptnanaueMenr ¢ 1o6aBKOH IpaHyRMpOBAaHHOIO 1LIAKa He Gonee
15% ucnonr3yioTcs Atg GeToHa ZOPOXKHBIX U a3POAPOMHEIX MOKPHITHIA. [lis
LHEMEHTHPOBAHNS HETAHBIX, FA30BBIX W J{PYTHX OYPOBBIX CKBA>KHH IPHMCHA-
10T TAMIIOHOKHBIH NOPTIaHAUCMEHT. [1715 NOIyuCHHA BHICOKO OTPAXAIOLICTO
neMenTa (ko3b$uLHenT oTpakerus He Hinke 70-80) Nponu3BOAST OenbIi TIOp-
TIIAHAUEMEHT Ha OCHOBE §ENOro KIMHKepa.

Ha ocHoBe INIHHO3EMUCTOTO H BBICOKOTJIMHO3EMUCTOrO UEMEHTA, OTJIMYA-
oLIerocs OT NOPTIAHALCMCHTA IOBWKECHHBIM COACPYKAHNEM KpEMHE3EMA U
BBLICOKHM — rnuHo3eMa (80% u Gonee), NpPUroTaBIuBalOT ObICTPOICHCTBYIO-
WHI 1 xapocTOHKHHA GeToH, TpEeIHAa3HAUCKHHBIN UTS aBapUHHO-PEMOHTHBIX
pabot. KpoMme TOro, Takpe GCTOHBI yCTOIYMBEI B dI'DECCHBHOM CEPHOKHC-
JIOTHOM cpefe.
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Tabnsuita 3.62
TexHOMOTHYECKHE CBOHACTBA KapOOHATHBIX
MMHEPATIOB LLEMCHTHOrO ChIpbs {47]

Manspan e Tegp- Vnencguas Juanexr- | Temuena- THIMUHECTIEH THOCTR
HOCTD, NOCTE, MalrHdTHaA puyaeckas TYpa
r/er’ | wkana | socmpuwM- | uponmua- | nnange
Mooca TUBOCTb, | CMOCTH ums, °C
. =k mEx - XXIO MI.Kr —— s — .
Kansnugit 26-28 |3 0. 48 =30 5,03-8,7 1290 Caetuves B YO -

MAUTYHEHMH ronyOniM,
| KPAacHsIM; B KaTOXHOM -
| WKEATRIM, OPAHKEBO-

i KPACHKIM.
I

'

Aparonny . | 2,9-30 |3 0,38 7,0-9,1 bomee Crerwrrca s YO -
: 1000 W3MYydeHUR KPACHBIM,

[ PO3OBBIM, KCITHIM,

: ODAHNKEREIM, TONYOLIM; B
! KaTOZHOM - GHONETOBEIM,
}

OPaHKEBbIM.
Honomur | 2,8-2,9 | 3,5-4,0 -0,3...-0,4 6,3-8,5 Bonee CreTHTCA B YD -
- ‘ : 1000 HUTYUCHUH FOyOBM,

. WENTEIM, KPACHLIM,
| PO3OBRIM, GENThiM, B
: KaTOHOM - OPAMMKEBO-

Lo I O T 1t

XapakTepHCTHKA MECTOPOKAEHHI U nposBiennii. [To 3anacam kap-
foHATHBIX MOPOA BBIICIAIOT MECTOPONICHHS (MIH. T). OUEHb MENIKHE —
medee 10, menkne — 10-50, cpeaune — 50-100, kpynusie 100-300, oueHb
kpynHble — 6onee 300. Kpynubie MecTOpoXKIeHN XKapOOHATHBIX OPOL AT
IIEMEHTHOM IIPOMBILNEHHOCTH NpeAcTasicHsl Cepebpanckoe, Adanacbes-
ckoe (u3BecTHAK, Poccun), lenxkoBckoe (aonoMutei, Poccus), HleGenniic-
koe Kpamaropckoe (men, Ykpauaa), HukuroBcko-SMoBCKoC (JOMOMHTHL,
Vkpauna), ACTax0BCKOE (M3BCCTHAKH, Kazaxcran), AnekceeBckoe (H0IN0-
MuTbl, Kazaxacran). Cpelm CpefRUX MCCTOPOXIACHHH MOXKHO BBIACIUTH
Apaparckoc (rpaBepTunbl, Apmennus). Pycckoce (MCJ] BGenopycens), I'yce-
Ba ['opa (nonomutsl, Benopycens).

B TpumopckoM Kpae CRIPEM U1 NPOW3BO/ICTBA LieMeHTa ciryxat Cuac-
CKO€ ¥ JIIHHHOI'OPCKOC MECTOPOXKIECHHS H3BCCTIAKOB, B KATCCTBE AKTHBHBIX
no6asok — Tyde Uxanosckoro Mectopomkacuus [26,48]. 3ncer pazsenano
eme 7 MCCTOPOXKACKUN M3BCCTHAKOB, U3 KOTOPBIX OCHOBHBIMH SBJISIOTCSH
Mansriit Koy, ®@nanrosoc, Muroroyno6noe, XapnTosoBCKoe U psa apyrvx. B
XabapoBCKOM Kpae pa3Be;1aHO KPYITHOEC MCCTOPOXICHHE LICMCHTHBIX H3BC-
cTHAKOB HunaHckoe # ONHOMMEHHOC MECTOPOXK IEHUE KPEMHHUCTO-TITHHHCTHIX
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