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CHCTeMaTHUYCCKH H3JI0AKeHB Hayfdiibie H NPaKTHYeCKHe OCHO-
AL, KPHTEPHH H KAACCHOHKAUHH reorHAPOTEXHOJOTHYECKHX Me-
Toa0R A06HuH H3 auTochepul M ruapocepn MeTanN0B H APYroro
MHHEPANLHOrO CbiPpbfi, OCHOBAHHLIX Ha (H3HUECKHX, H3HKO-XH-
MH4YCCKHX M GaKTepiaiabHO-XHMHYeCKHX npoueccax. Onicanu
npeaMeT, 06heKTH BO3/eACTBHA, METOA, Ile H 33134y reorua-
POTeXHOJANTHH, PAacCMaTPHBAEMOR KaK CaMOCTOATe/NbHOe HayuHoe
nanpasaciine. PaccMOTpeHb MeXaHH3M, KHHETHK3, TepMOAHHAMHKA
H THAPOANHAMHKA MeTOAOB, NMpHBeldeHH HayyHble OCHOBH H Me-
TOAHKH PHIHKO-re0OrHYeCKHX H TeXHOMOrHYeCKHX HccaeloBaHHA,
rHAPOAHHAMHYECKHX H TeXHOJOTHYeCKHX pacyeTOB H NPOEKTHPO-
sanua. [lokasana poan noAleMiibiXx ffepHbHIX B3PHLIBOB B BHlile-
nauunanuy pya. Ocheleibi ONbiTHBE H NpoMbiiuneHubie paboThi
no ao6uiuc ypana, MeaH, HHKeas, cepb, KaMeHHOfi H KajaHeBOf
CONH H Ap.

Hdano Texuuko-skolnoMuyeckoe obGocHopanue 3hPeKTHBHOCTH
H MCPCMEKTHBHOCTH AOOLIYH MHHEPaNbHOrO CHLIPbA HOBLIMH Me-
TOAaMH ¥ MOKa3aHo, YTO OHH MOTyT BH3BaTh 3aMeTHbie COUHAJbL-
Hue nocaeACTBHA.

lMpeanasnadena ans  HHXKeHepHO-TexHiueCKHX paboTHHKOB,
HecaefonaTeNeRl M CTYAEHTOB, 3aHHMAIOUWIMXCA BONMPOCAMH 106bIUH
MHHCPaABLHOro CHpbHA.
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MPEOUCJOBHE HAYYHDBIX PEJAKTOPOB KO 2-MY H3IAHHIO

Oc1I0BOIl COBPEMEHIIOT0 Hay4YHO-TeXHHYECKOro H COUHaJNbHOTO Mpo-
rpecca SIBJSICTCSI MHilepanbHoe cbipbe. Ho Miiiepasnbiibie  pecypchl
orpaHuueHsl H le BocmoJiliiiMbl. TIpi 3TOM Ha nepBblil MJjaH no 3ana-
caM pCCypcoB BbiCTynaioT GeaHble H ray6oko3aJieralolie MecTOpOX-
JAeHHs1, HMelolHe 1ebaaronpusiTiibie FOPHOTEXHHYECKHC YCJOBHA IJs
pa3pa6oTki OOblullbLIMH TOPHLIMH MeTOAAMH H OOBLIYHBIM MOA3€MHBLIM
BblllleJlayHBaliHeM, HanpHMep ¢ apobJsenueM pyn OypolINypOBbLIM HJIH
CKBaXHHIBIM CMOCOOOM.

PenrtaGesnbHast pa3paboTka 3THX MeCTOPOXIeHHH BO3MOXHa reo-
TEeXHOJIOTHYECKHMH MeTOJaMiH, T. €. NepeBOAOM IMOJIe3HbIX HCKOMAaeMbIX
lla MecTe 3aJieraHHs B XKHAKoe, razoo6pa3Hoe HJH AHCMEPrHpoBaHHOE
COCTOSTHHSL.

[TpuMmeHeHHe 3THX METOLOB, SIBJASIIOLIHXCS B OMNpedeseHHbIX YCJo-
BHSIX aJibTepHaTHBOIl TPaAHUHOHHBLIX TOPHBLIX CNMOCOGOB, 3HAUHTENbHO
yBeJHUHBaeT MilepaJblible pecypchl CTpaHbl, o6ecrneyHBaeT COLHaJb-
Hblll MPOrpecc B rOPHOM [eJsie, yMeHbIUaeT BpPeAHOe Bo3aeicTBHE A00bI-
UH CbIPbLS Ha MPHPOLHbIE YCJOBHS.

3a nocnepnne roasl B CoBerckoM Coio3e u 3a py6exom paspa-
60Tallbl H NPHMEHSIOTCS B NMPOMBILUJIEHHBIX MacluTabax MoA3eMHOe H
KyuHoe BbllleslauliBaHHe Medll H ypaHa, MOA3eMHOe pacTBOpEeHHe MH-
llepaJbliblX coJiei, NMOA3eMHasi BbIMJIaBKa Cepbl H ApYyrHe reoTexHoJo-
rHYecKHe MeToAbl. 3HauyHTeJbHOe KOJHYECTBO MOJIe3HbIX BellecTB MO-
ObIBaeTCsl H3 MOBEPXHOCTHBIX H MOA3EMHBIX COJIEHBIX BOJ.

Heine crout 3amaua nanbHeiiluero yckopeHHsi pa3paboTKH H BHe[-
penist METOAO0B reo- H FHAPOTEXHOJOTHH, UTO MO3BOJHT 3 deKTHBHEe
H noJiiiee OBJajeTb MHHEPAJbHbLIMH H TENJOBLIMH PeCcypcamH.

[TosTtomy ATomH3ZaT BbinycKaeT 2-e, NOMOJHEHHOe H mnepepabo-
TaHioe n3ganHe Kuuru npod. A. M. Kana6buna, ocewalouesi Hayu-
Hble H NMpaKTHYeCKHe OCHOBLI FeOTHAPOTEXHOJOTHYECKHX METOAOB [0-
ObluH H3 JHTOC(Epb H THApPOCdepbl MOJIe3HbIX HCKONaeMbIX NpH MO-
MOWH (H3HUECKHX, (PH3HKO-XHMHYECKHX H GaKTepHaJbHO-XHMHYECKHX
MpOLECCOB, a TaKXKe AaIOled TeXHHKO-3KOHOMHUecKoe 06OCHOBaHHe
3((heKTHBHOCTH NPHMEHEHHS! HOBBIX METOJOB, KODEHHbLIM 06pa3oM H3-
MEHSIIOLIHX pOJIb YeJIOBEKa, COJepXKaHHe H XapaKTep ero Tpyaa B
no6blue MHHEPaJNbHOTO ChIPbSI.

Ha cospemennoM ypoBHe paccMOTpeHbl BaXKHeiilune TeopeTiue-
CKHe H TeXHOJIOTHYeCKHe BOMPOCHI 3TOH CJOXHOH Npo6JeMbl, pelueHHe

KOTOpOﬁ MOXXeT OBbIThb YCNewHO OOCTHTHYTO Ha CTbIKe MHOTHX eCTecCT-
BEHHBIX H TEXHHYECKHX HaYK.
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3paunTe blas uacTb KHHTH MOCBSLIEHa pPaCCMOTPEHHIO HOBBIX Tex-
HIYECKHX H TEeXHONOrH4ecKHx KaaccHukauui MnoA3eMHOro Bbillesa-
yiBaliHsl METAJJ0B MPHMEHHTEAbHO K Pa3JHYHBIM  TOPHO-reosoriye.-
CKitM H ruaporeosoriyeckim ycaosnsaM. IIpiBeleHbl HayuHble OCHOBL
i MeTOAHKH THAPOLHHAMHYECKHX H TEXHOJOrHYECKHX HCCIeN0BaHki]
i pacuetos. Hameuena rpynnupoBka pyAHLIX MECTOPOXKIEHHH Mpime-
HHTeJAbHO K noa3eMHoMy BbilesnauiBaninio. OTMeyenbl 0COGEHHOCTH i
Tpe6oBatiis, NpeabsBasieMble K reo0J0rH4eckoit AOKyMeHTaUHH MecTo-
poXKIAEHHIT 1 MoJy4YeHHI0 HCXOAHBIX JAaHHBIX A1 NPOEKTHPOBaHMus,
Lleanlit pazgen oTBefeH PacCMOTPEHHIO FOPHO-TreoJOTHYECKHX H  rij-
pOreonoriiecKix OCHOB METOAa.

B kuire npuBeaeHo TakXe o6ocHoBaHHOe TpeGoBaHHe 06s3aTesp-
HOro MpoBeAeHHS OMbITHO-NPOMBILIICHHBIX pa”607 H BBIABHHYTO BaX-
HOC npelJioXKeHHe O reosoro-TeXHOJOrH4YeCKOH THMH3AUHH PYA H Bbi-
AeJienny npH ACTajJbHOIl pa3Belike TeXHOJOrHYeCKH OAHOPOAHBIX 6Ji0-
KoB MecTopoxachii. M3noxenol ocHOBHbIe BONPOCHI NMPOEKTHPOBaHHA
NOA3EMHOrO BbINEJIAYHBAHHA MeETaJJOB.

Dosvinoc mnpakTHueckoe 3HateHHe HMeeT [MpHBeAeHHasi CBOAKaA
TpeGoBaHHil K PYAHbLIM MECTOPOXKAEHHAM, NMPHTOAHBIM A5 MOA3eMHOro
BulHtenaunpsanua. Ha ocHoBe 3TOro paccmotrpena BO3MOXHasi Chipbe-
Basi 6as3a AJs1 NPHMCHEHHS MeToAa.

ABTopoM aana 3IKOHOMHYECKasi OLCHKA Pa3jiHYHBIX cnoco6oB Ho-
BOIl FOPHOII TCXHOJOTHH W 3aAayH AaJjbHeHWHX HCCAel0BaHII.

B knnre nokasbiBaeTcsl, 4yTO coellHeHHe B eAHHOM Mpoliecce Ho-
BCI{LUHX METO/I0B APOGJICHHS PYA, XHMIYeCKOro n 6aktepHajbHO-XHMH-
YeCKOro BLIHICAAUHBAHNA METaJaJ0B, HX COpPOUHH H 3IKCTPAKUHH H3
NMPOAYKTHBIIbIX PAaCTBOPOB MO3BOJIAACT CO31aTh NMPHHUHNHAJALHO HOBYIO
H 9 (pCKTHBHYIO TOPHYIO TE€XHOJIOTHIO.

HeemoTpsi na HekoTopble HegocTaTKH KHHIH  (caa6o  ocBeuleHbl
BOMPOCHI aBTOMATH3AUHH H KOHTPO.IS MPOLECCOB, a TakXe npob.aeMbl
OXpaHbl OKpyXalouieil cpeabl), MOXHO CYHTaTb, YTO B LleJOM OHa
aBasieTcst naubosiee moJHOI MoHorpadiHeil no noa3eMHOMY Bbllilesa-
UHBaHHIO MCTAJJOB H APYriHM BOMpPOCAM reoTeXHOJOTHH.

Mbl Hanecmes, 4TO ee nosiBJeHHe ChirpaeT 3HauYHTeJAbHYIO pOJb

B Pa3BHTHH H MNpPCBpPALUCHHHI reoTeXHOJOrHH B CaMOCTOATENbHYIO OT-
pacjL HayKH.

Hokt. Texn. Hayk b. A. CumkuH
Hokrt. 6noaor. nayk I. U. Kapaaiiko




ITocaauwuerca soesy dpyy
I NOMOWHUKY B deaax — XeHe

3oe Koucranrtunogxe
I pucopseson-Kasabunoll

NMPEAHUCIOBHE ABTOPA KO 2-MY H3JAHHIO

Hayuno-texnuyeckiil n colitanbibiii  nporpecc B ropHoit  npo-
mbiwennoctn CCCP B pewaloweii crenenn cBsidan ¢ pa3paboTkoii
H BHeApEHHEM MPHHLNMIAALHO HOBOIl ropHoii Texuosoriu. B cBs3i
c 3TuM 6oJblioe 3HaueHnne npHobperalor (QusiyeckHe, (PU3HKO-XIMII-
yeckne i  MIKpo6uosoriueckine crnocobbi OCBOEHIsl MOJae3HbIX HCKO-
naembix: go6biua MeTaJ/yoB, coJseil H APYTiHX BeELWeCTB MeTogaMi MOA-
3eMHOro Bhille/JauiiBalis, a Takxe noji3eMuble — rasudukauis yraei,
neperoHka cJjalleB, pacnjapjieHiie cepbl H APYyriHx BeLecTB, 00XKir
Cyab(uAHbBIX MIHEpPaJoB, BO3ronka cyOanMHPYIOLLHXCS BELLCCTB, Tep-
MiuecKile cnoco6bt go6biul nedTi H T. M.

B Texnosorinueckom oTHOwieHHn pa3padoTKa pPYyAHbIX MeCTOPOXK-
AeHiil GpU3NKO-XIMHIYeCKUMI 11 6aKTepuaabHO-XIMIUECKIMII MeTOAaMi
COCTOHT B TOM, YTO MeTaJJjbl H ApYyrie BelecTBa, KOTOpble HAAJEXKHT
I3BJleub, HEMOCPEACTBEHHO B MeCTe 3aJjieramis 1epeBOAsITCS B XUMH-
yecKHii pacTBOp, B XKIAKOe HaH ra3oobpa3noe cocrosinine. [enaaior
3TO C NOMOLLbIO XHMIUECKOro BbilllejauiiBanis, MpoCTOro pacTBOpeHis,
pacnjaBsJjeHusi, BO3rouki, rasudgukauni, neperouxkn i 1. n. Hanpu-
Mep, noj3eMHOe BblllesayiiBaHle METaJaJ0B OCYLIEeCTBJIsIETCSl BBeAeHI-
eM B pPYAHbII NJacCT yepe3 CKBaXIHbl XIIMHUECKIIX HJI MHKpPOOHOJOrH-
YeCcKHX oKHcauTeneir 1 pactsopurenei. O6pasyloliecs B pe3yJabrare
3TOr0 Tak Ha3biBaeMble NMPOAYKTHBHbLIE pacTBOpbLI uepe3 CHCTeMy, Ha-
npuMep, pas3rpy3oulbiXx CKBaXKilH H3BJEKAIOTCSl Ha MNOBEPXHOCTbL Il
nepepabaTbiBalOTC C MOMOLLbLIO LEMeHTall, copOuii, 3KCTpakKLH
i Ap. B xauectBe xuMiuecknx pactBopiiTeseii HCNOJbL3YIOT BOAY, pac-
TBOPbI KHCJIOT Il wiesoueii.

TEPMHH «MOoA3eMHOEe Bbllle/saulBaHie» Oo3HauaeT npolecc uséupa-
TeJbLHOIo XHMHYECKOro pacTBOpEHHA (,U.CCO[)GU.HH) II BblHOCA MnoJe3-

HbIX KOMMOHEHTOB BOAOI IJH APYrHMH  ABHKYLLHMIICS MO PyLHOMY
MyiacTy pacTBOPHTEJSIMIL.

Tenepn MoKHO onmpeaeneHHO YTBepXKaAaTb, 4TO o6bedHHEHHE B elll-
Hblli mpouecc A06bLIYN METaJJIOB I HEMEeTaJJioB  MOLUHLIX METO/O0B
ApoOuennst pyd, XHMHYECKOro 1 6aKTepiaJbio-XHMIYECKOro Bbllleaa-
YiBAHHS METaJJIOB, COPOLHI I 3KCTPAKUUI A5l nepepaboTKil MpOAYK-
THBHLIX PacTBOPOB CO31Aa€T MPHHUHMHAJLHO HOBYIO Il 3(deKTUBHYIO
ropHylo TexHOJIOTHIO, no3BoJsioulyio pentabenbHo pa3pabaTbiBaTh Ja-
Xe riy06oKiie MecTopo:KaeHns 6eAHbiX PYA Il 3HAYNTENLHO PaclHpATh
MiIHEpaJibHbie pecypchl CTpaHbl.

Metoabl reotexnosiorun HecyT c¢ co6oi HAay4YHO-TeXIHYecKylo, TOY-
Hee, TEXHOJIOTHYECKYIO peBoJIouHIO B ropHom jgeje. Oui CMeHsSIOT
NpHHLYIN AENCTBISI OPYANil TPyaa, 3aMeHsOT CTapble MCTOABI Il TeX-



lHgecKie CpciacTsa A06EYH MIIHEPaJbHOTO CHIPLA HOBBIMIIL, COBepuiey.
{10 OT.JHUiBLIMI OT CyLULeCTBYIOULHX, 3aTpariiBas H o61oBaAs MpH 3Toy
BCIO TCXHOJOrHUYECKYIO UCMb. [ToTpe6itoctb B 3TOM BO3HIK.1a B pesyap,.-
TaTe pocTa H pacuwHperns o6LUCCTBEIHOIO MPOIN3BOACTBA, Heo6xoy ;.
MOCTI BKJIOUYCHHA B €ro OpOoHTY He TOJLKO 6oratbix, HO I Geanpix
HAI TPYAHOA0CTYNHbBIX MCCTOpPOXKIEHI, a TaKkKe YCIIeHNs TOro pyy.
Maitlisl, KOTOpoe COBeTcKoe rocyaAapCTBO NpOABJAAET K OXpane OKpy-
Kaionen cpeast. Ecan 3TH TenaeHuwtn yZKe ceiluac CYNTAIOTCs Bepy-
wMi, a na Oyaylilee — upe3BLiYaiiHO MePCNCKTHBHLIMIL TO 0 MeTopax
reoTeXHO. 10T MOZKIO CKazaTbh, YTO OHU BLI3BAHBl  CaMOH  KuU3ipio,

K camoMmy BLICOKOMY KJacCCy reoTexHO.TOTHYECKIHX MPOLECCOB OT-
HOCATCHA reoMHKPOOHIOAOI HHUECKIe cnocobui. Hanpumep, npitMeHeHite
6aKTCpHAALIIO-XHMIIYCCKOrO Bbillle1auiBaliisg MCTal108 NPHBOANT K
KOpeHIloMy MpOrpeccHBIOMY  H3MeHENI0  TeXHOMOTHH I 3KOHOMIKN
NO6GLIH,

Caeayer ocobo OTMCTIITL, YTO eCTeCTBeHliOe BbillesauiBaHie 60.1p-
IWHHCTRBA MCTAlJoB, a Tak/Ke pelAKiX H paccesiiHbiX 3JIEMEHTOB |

npoleccL pa3pyuieitig MCCTOPOKAEHHIT NOAICMHBIMII I WAaXTHBIMI BO-
Jlavi — NPAMLIC alajorH HCKYCCTBEHIIOrO MoA3eMHOro  Bbiluesayj-
Balusl,

Okono asyx TpeTeit MUpoBoit A0OLIYH Cepbl MPHXOAHTCA Ha MeTon
noaseMioro  pacnjasaeinns ce neperpetoii Bodoil. [loasemubiM  pac-
TBOPCHHEM 1 BLilCAauHBaliieM ao6biBaetcs B roa 25—30 Mau. T
KaMeHioit coi, coTiH ThICAY TOHH MeAH, ThiCAYN TOHH ypaHa il 3Ha-
UHTCALHOC KOJAHYCCTBO APYriX MeTaJj.10B.

Muorne cnocobui GecluaxTiioil 106biti MHHCPAILHOTO ChipbA pas-
paboTanul COBCTCKHMII yyellbiMil. Tem 1e MmeHee B Halled ropHOIf
NPOMLILIACHIOCTH 3TO MPOrpecciBHOe HanpasJeHile pa3BiBaeTcs Mej-
JICHHO H3-33 €ro HeJooucHKIl.

IMoMiMO  TCXHIKO-IKOHOMHUYCCKIIX BBIFO MpiiMeHeHille NoA3eMHOro
BLILLC.1AYNBAllIS, PACTBOpCHIA, pacn/jabJjaelis no.ae3nblX HCKonaeMbix
HCKAouaceT HeoOXoAMOCTL oTBoAa 604bLIIX y4acTKOB 3eMJH Noj
ropuvie npeanpuatusa. lle obesobpaxuBaercs Jank 3eM.JTi, Kak 3TO
OvisacTt npn obuunblx cnocoGax pa3paboTKH MeCTOPOXKICHHI C HX
KapLUpaMi,  WAXTHLIME NOJAAMH, OTBaJaMi NycToii nopoaut n 3aba-
JANCOBLIX PYA, NYJLOONPOBOAAMIf, XBOCTOXpaHilililamMH, 3arpssiie-
HHCM TCPPHTOPHIE I BOJIOEMOB KHAKHNMIT MPOMBILLTEHIIBIMII CTOKaMIL.

Ornanaet nco6xoaimMoctTh GOpLOBI C BpedHBIMIl ra3aMil i MbLILIO.
MMomnocTuio HeKAIOYaeTess NpHMeHeHIle TAAKea0M ropHoil TeXHHKH, CBS-
3a110i1 € BLICMKOI1, TpalcnopTHpoBaHieM, aApobaeHiieM i o6orauie-
niem pyaul. Camoe caoxnoe o6opyanoBaiiiie NpeACTaB.aSCTCH TOJbKO
GyposbiMit cTaikamit, oGcannbisi Tpybanmi, TpyGonposoaaMit it Haco-
cami.

I, nakoneu, Hosble MeTOAbLI MO3BOAIOT 3HAYHTEALIO  YBEJHYHTD
Ganancosuic 3anachl NOME3HBIX HCKOMACMBIX MO CPaBHEHIIO C reo.10ri-
UCCKI Pa3BeNaHIbIMII I MOACYHTANIBIMII NO KPHTEPHAM .18 11X o6bly-
1oil pa3pa6boTku.

Koreuiio, B HOBOM Acsle  BO3NHKAIOT TPYAHOCTH, B OCHOBHOM CBS-
3anitble co ¢1a60fi NPOHILAEMOCTBIO PYAHBIX TeJ, HadiyieM Tpeui-
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HOBATbIX 30H I Pa3/IOMOB, BbI3BIBAIOLIIIX YTEYKy pacTBOPOB, C OTCYT-
CTBHEM BOJOYMOPOB, OTrpPaHiYiBaIOWX 3ajexb. Oanako NPoOTHB Bped-
HOTO B.NSHIS 3THX (AaKTOPOB yXKe HaiifieH psifl TeXHHYECKHIX I TEeXHO-
JIOTHYECKIIX CPelCTB.

[TogsemMHoe BeilenaunBaHiie obJeruaercsk TeM, 4To MHOTIHe MoJie3-
Hble HCKOMaeMble pacTBOPSAIOTCST OObIYHOI BOAOH IJIII BeCbMa CjabbiMIl
KICJABIMI 1l LIeNOUYHBIMII BOoAHbIMI pacTtBopamii. CoBpeMennasi xiumiue-
CKasl TEXHOJIOTHsl MO3BOJISIET H3BJEeKaTh HEKOTOPble MeTasJbl 113 MPOAYK-
THBHBIX PacTBOPOB JAay<e BecbMa cJaboii KoHUeHTpaunu. [Ipumenenue
METONOB MOJA3EMHOro BbilleJaunBaHnsg Hainbosee GaaronpHusTHO Ha
KPYMHBIX MECTOPOXAEHHsX, KOTOPLIM CBOHCTBEHHA BbICOKAasl MPOHHLae-
mocTb. OHo mouTn BcerAa peHTabesbHO I HAa MECTOPOXKIAEHHSAX C HH3-
KIIM COJepXKaHileM MOoJIe3HOro KOMIMOHeHTa, foOblua KOTOPOro HHbIMH
COBpPEMEHHBIMH MeTOoAaMil 3KoHOMHYeckn HeapdexkrtinBHa. Takux me-
cropoxaennii e mano B CCCP.

HoBble reotexHosiornuyeckile MeTOAbl pa3BHBAIOTCA Ha CTbIKe Ta-
KHX HayK, KaK reoJsiorHsi, TcOXHMIIsl, THAPOreosorus, riapoMexaHHKa,
ruapotexunka, ¢usnka, XuMmiuyeckas TCXHOJOris, pyanast MHKpoO6io-
JIOT11s1, TOpPHOEe JeJio, MeTaJJiypriis.

B nop6ope 1 o6paboTke oTAeabHBIX (aKTHUECKHX MaTepHaJoB,
H3JIOXKEHHBIX B 1-M 13@aHHH KHITIH, aBTOPY NMOMOIJIH €ro COTPYAHHKH
A. A. Manuuun, C. JI. Kopenesa, I1. I1. Kocrun, T. Il. KopuaruH,
A. B. [1noutkoBckas u ap.

IIpn nepepa6oTke M MOArOTOBKe KHHIH KO 2-My H31aHHIO aBTOPY
Obls1a OKa3aHa leHHasi MOMOULb Il CAeJaHbl MoJie3Hble 3aMeuaHHs akam.
H. B. MeabuukoseiM, akaa. b. H. Jlackopuueim, npod. H. H. Bepu-
THHBIM, A-poM TexH. Hayk H. HW. HyxauueiM, a-pom 6HosjOr. Hayk
I'. M. Kapasaiiko, n-pom texH. nHayk B. A. CuMKuibM, A-pOM TexH.
Hayk E. A. JleonoBwniM, kaung. texH. nayk A. E. Crenmanuom, KaHz.
texH. Hayk O. JI. KeapoBcknm, kaua. texu. Hayk B. I1. llynuka,
kana. texH. Hayk M. H. TeneeBbiM, kaHa. TexH. Hayk E. JI. ®uuo-
XIHBIM, HHXXeHepoM-3KoHoMHcTOM B. JI. XyxsaeBbiM, lHXKeHepaMH
H. U. Jlegneswim, I1. B, HiukonaeBbiM, B. I'. Cko6eeBbiM, A. ®. Mo-
CeBLIM 11 IP.

Bonbuwias nmoMows npH nepensgaHny  KHHrH  6bJla  oKasaHa
A. K. Kpyranoseim, K. B. MsacuukossiM, B. M. KoabuoseiM, U. §I. Upa-
HoBbIM, B. M. EpemeeBbiM 11 ap.

OcHoBHasi yacTb AOMOJNHEHHT KO 2-My H3MaHHIO KHHTH BbIMOJHeHA
cosMectno ¢ 3. K. I'puropneBoii.

Bcem nepeunc/eHHBIM TOBapHLIAM II COTPYAHHKAM aBTOp BhIpa-
JKaeT ropsuyio NpH3HATEJbHOCTD.
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CYUIHOCTb TEOTMIAPOTEXHOJ/IOI UH.
OCHOBHBIE MOHSATHUSA U OMPEIEJIEHHII.
KJACCUDUKALIMS

1. K COCTOHHUIO BOITPOCA

K nacroswemy Bpemennn B CoBeTCKOM Coio3e 1 33 py6exkom
pa3paboTaibl H WIHPOKO NPHMENAIOTCS B NPOMBILLTCHHOCTH 3¢ deKTp-
Hple XxuMmuueckue, (uinko-xuMiueckie, GakTepHa.bHO-XHMHYECKe
huanueckne cnocobul pa3paGoTKH MecTOPOAKICHHT 1 J106bIUN Miunc-
paabiioro coipbsi (MOA3eMHOC I KyuHoe BbillesauiiBalile Mean i ypa-
lla; 1I0A3eMiloe pacTBOpPCHHC MilHepaJblblX CO.1eH, NoA3eMHas Bhbin/aBp-
Ka cepbl, razHgukaunsa yraei u ap.).

Ecan roBoputh ceifuac o PeTPOCNECKTHBHOM B3rJsae Ha 3TH chno-
cobbl, MLl IIHKaK He MozKeM npoiitn MuMo npeasmniaenns B. . Jle-
Huna, enie 5 1913 r. npeackasasiuero 3THM cnoco6aM 3aMeuaTtenblioe
6yaywec. «Oana n3 BeAHKHX 3aday COBpCMEHHOI TeXHUKH 6.u3irces,
TakuM o6pa3oM, K paspewennio. [lepeBopor, KOTOpHIii BHI30OBEeT ee
pewenne, rpomajen, — niicaa Baanusmup Ilaeny B ctathe «Opna
13 peanknx nobGea Texnnkn», — ... OTKpbITHE ... 03HAYaeT THraHTCKYIO
TEXIHUECKYIO PCBOJIOHHKIO B 3TOil, eABa Ji He €aMoil BaXHoil oTpacan
HPOII3BOACTRA...

Cnoco6 ... npeBpaiilaer KaMeHHOYroJbHble PYAHHKH KakK Obl B rpo-
MajaHbic AHCTHANALNOHHBIE annapaThl AJfA BbIpabOTKH ra3a»?.

B. M. Jlenun npugasaa 3tuM Metoaam npu counanansMe tem 60.1b-
wee counasjbHoe 3HaycHile NOTOMY, UTO BHEApPCHHeE I COBCPLIEHCTBO-
Balie HX noiiiet B HOBOM obulecTBe Ha O03A0pOB.1eHie KaK YCJOBIH
TPyda, Tak H NPHPOAHLIX YCJOBHIl CTPaHBbI.

B cospemeiniioit  npoMbllsIeHHOCTH  MPHMEHSIOT  XHMItYeckie i
(PHBHKO-XIMIUECKIle MeToAbl AO6bIUN MilHepa.1bHOTO ChbIpbSl H3 BOA
OKealloB, Mopeif H o03cp I MHHCPaJi30BaHHBIX NOA3eMHBIX BOA. YiKe
Cl0XKIJach HOBasi OTpaciab Hayknm M MpakTHKa AoOblul MHHepaJb-
Horo cupbsi 13 autochepot n ruapocdepnl. HesnoseuecTBo no.1b30Ba-
JOCb 3THMII MeToAaMi B mpocTeiiitefi ¢opme ¢ ApeBHHX BpeMeH.
Pa3putie vnepreTuki it TCXHHKH MO3BO.TIJIO OTAaBaTh npeanouTteHile
Mexaiiueckim Metolam Ao0O6biui MnoJie3HbIX HCKOMaeMblX H coBeplueH-
CTBOBATbL HX.

Tenepb 310 nonoxenie N01XKHO KopeHlbiM 06pa3oM H3MEHHTHCS
B MOJb3y XHMIUECKHX, (PH3HUECKHX H MHKPOGHOJOriiyecKix MeTOAOB,

COOTBETCTBYIOWIHX COBPEMCHIIOMY, TNPOrpeccHBHOMYy HayuHo-TexHiiue-
CKOMY YPOBIIIO.

1 B. 1. Jlennn. Cou., naa. 4-e, 1. 19, c. 41.
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2. YTO TAKOE TEOTHIAPOTEXHOMOTHSA, TUAPOTEXHOMOTIIIS I
FTEOTEXHOJIOT HS$. OCHOBHbIE TIOHSITHUS M OTIPEAEJIEHHSI.
KJTACCHPHMKALLHMS

du3nKo-X1Miueckie 11 MiukpooOHosoriueckiie MeToabl A06bLIUII MII-
11epajbHOTO ChIPbsl N3 JHTOC(hepbl, MaHTHH, riapocdepn 3eMan (a B
6yaylueM Il Ha KOCMHUECKHX TeJaX) MOXHO HasBaTb TreorHApoTeX-
nHosornueckumn Merogamu. OTpacab 3HaHil, OXBaTbiBaloHLasi KPyr
npo6JaeM, CBSI3aHHbIX C 3THM MCTOJAOM, 11a3bIBAeTCsl reOTHAPOTEXHOJO-
rueif.

B 3aBuciMocTii oT 006beKTa BO3ACICTBHSI  TreoriHapoTeXHOJOrHs
pasfessieTcsi Ha TPH KpynHble 06JacTi 3HaHI TEOTEXHOJOrHIO, TiA-
POTCXIHOJIOTHIO 1T KOCMIIUECKYIO Te0TeXHOJIOTHIO.

O6was knaccugukawis MeTogoB Mo o6bekTaM BO3ACIHCTBHS, CrO-
cob6aM O06biull, HX COAepXKaHillo, B3alIMOCBS3H 11 CBA3N C JAPYruMil
Haykami nokasana B Ttaba. I.1.

OCHOBHOLE NOHATUA U OnpedeserUs

MeornaporexHonorus — nanbosec obuias oTpacab 3HaHHI O CYTH
Il CPEACTBAX OCYLIECTBJCHIST XIIMHUECKIX, ¢u3iuecknx it 6axkTepunalb-
HO-XIIMIIYECKHX TpOLeccoB: a) npit AoOblue MIHEPaJbliOro Cbipbsl H3
antocepnl, MauTtun, riuapocdepnl 3eman, a B JagablieiiieM o 13
KOoCMIiuecKix Tesd; 6) BOCCTAaHOBJEHHST AOCTYMHbIX PECypcoB MiiHe-
pPaabHOro CbipbA.

[eornapotexnosioriisi sIBAsIETCSl uacTbio Haykn o 3em.e.

FmaporexHosorus — obGsacTb HayKn I TEeXHHKIH, TMNOCBSLIEHHAs
(hI3NKO-XIIMIIUECKHIM npoueccaM A0Oblull MIHEPAJbLHOrO ChIPbsl 113 NO-
BePXHOCTHBIX II MOJA3eMHbIX COJI€HbIX BOJ Il CPeACTBAM IX OCYyUIeCTB-
aenns. Bropoli «npodeccueii» ruaporexinosoriy sBAsieTcs co3dauiie
mectopoxaenuii coneil (cM. Taba. 1.1).

B CoBetckom Cori03e 11 3a py6eKoM ¢ JaBHIX NMOP B NpOMbLILUJEH-
HbIX MacwTtabax HU3NKO-XHMIUECKIMII MeTOAaMil [13BJeKaeTcsl Mil-
HepajJbHOe Cbhipbe 113 BOA OKeaHOB, Mopeil u o3ep (rmaybepoBa CoJb,
cona, Boabppam, 6op, Maruuii, 6poM, noa i Ap.), 113 NOA3EMHEIX BOM
(non, 6pom, kasuii, maruuii, 6op, ¢Top, JUTHH, MbIUbLAK, repMmatiii
Il Ap.), a Takxe H3 LIAXTHbLIX BOA — Medb I ypaH. Iloa3emuble BoO-
Abl — OCHOBHOH HCTOUHHK ToJyueHuss 6poma it ioga. ¥ Hac B CTpane
IIMEIOTCSl KpymHble 3anacbl MOJA3eMHbIX BOM, COAEPKAULIIX 3HaAUITEJb-
lible KosnuecTBa OpoMma, 1oAa, MbllibAKa, (pTopa, BoJbdpaMa, perKo-
3eMeJIbHbIX 3JIeMEHTOB.

B Bonax, naxoasnxcs Ha 6Gonbwnx ray6uuax, B 1 s comepKures
no 10 r 6opa, po 1 r autnga, no 0,8 r py6buaus. BecbMa nepcnexTus-
HBLIMII SIBJSIIOTCS NMOA3eMIlble BOAbI B paiioHax BYJKaHOB, a TaKxXe
TepMaJjbHble, HCMOJNb3yeMbie B JeueOHbIXx 1 TemaodiKauioHHO-3Hep-
reTHYecKIX Uessx.

Mopckie 1t nogzemubie BoAW B OYAyuWleM CTalyT OJAHIM 13 BaX-
HeHLUIX IICTOUHIIKOB MOJyueHus MiuepaabHoro cbipbsi. Ho yxke Tenepb




Ta6auwgal. 1.

CywiHOCTb FeornapoTeXHOTONM

[eornporexuosioris

| |

IeoTexnoJOrNA

Hayunue ochoBH

KocMimgeckas TeXHOJIOTHSA

I| | ®usiko- l‘t‘orpacbll!lm‘.lille , THAPQJOrHYeCKHe,
.\CTPO"OMIlﬂ. KOCMOKABTHKA, XHMHUCCKHE rll,’lport‘().'lﬂr"quK“e. (plla"h’ﬂ'XIIMH‘]?L‘NHQ ]
H (bHSHKO-XHMII‘lCCKHc "ayK“ TEXHHYCCKIE "ayK“

[eo10rNs, TCOXIMIA, MHHCPAMOTHS, Tuaporeosiorks, ¢H3HKA, XxiMus, reodiusika,
reoMHKpOGHoNioris, (GH3NKO: XHMHUCCKUST THAPOMUXAHHKA, METANNypris,
roptoe fAeN0 i APYrHe TeXHHYECKHE HAYKH

KocMiueckne Ttena —_— OGveKkTI! Bo3jeficTBHA

Iuapocgepa (okeanbl, MOps, o3epa,
NOA3EMHLIC BO/IhI)

Kopa 3emau 1 Mauts ,

MeToanl A0GBIYH MILIEPATILHOTO CHIPbS

®H3HKO- XHMHYECKHE B
hInapusaiie

CkBaxknasi rHapoao6uiya: a) pyAnl ¢ OfHO-
BpEMEHHLIM ee BhILeNauHBaHHeM; 6) NOJNE3HLIX

IMopsemuoe BheNaynBaHme |— HCKonaeMux (yrosb, Topd H Ap.)
BrivopaxkipanHe
INTonsemnoe pactBopenite
INonsemuasn rasuduKauus
g Y P — TepmoxuMmuueckoe yMsiruenue
MertannypruuecKkas X
Cy6aumamisi (BO3roHka) nyp NepepaGoTKa pyAOHOCHHIX Honoo6Men

PacTBOPOB H ra3oB MaHTHH

Ileperounka
P XHMHUeCKHE M 3/IeKTPOXHMHUECKHE

(3N1exTpoananH3, 3MeKTPooCMoC,
anexktpodopes H ap.)

MeToam co3naHHs W OGOrallieHHs MeCTOPOXKJEHHI MNOJIe3HLIX HCKOMaeMbX

CosnaHie B SOHe runepreHe3a 0OCaJOYHBIX o —]— OGpasoBatiHe MeCTOPOXJeHHil B 30He THNepretie3a HJIH Ha NOBEPXHOCTH
MECTOPOXKA€HHH NOCPeACTBOM NPHHYAHTE/IbHOIl BOAHOH NyTeéM BbIMyCKAa 4Y€pe3 CKBaXKHHH PYJAOHOCHOTO BelleCTBAa MAaHTHH
MHTPaUHH 3JIEMEHTOB C OcakieHieM HX B HaMeUEHHbIX C HCrOJIb30BAHHEM THAPOTEPMAJILHBIX H APYTHX PYA000pa3yHoutHx

MecTax NpoLEeCcCoB
OGpa3soBaHite ¢ MOMOLILIO GHOXHMHYECKHX MPOLLECCoB BuIKpHCTaA/IH3aUHA COMefi COJHEYHBIM TEMJOM H BHIMOPaX<HBAHHEM
MeCTOPOXKJeHHi cephl, NMPHPOAHHIX ra3oB H T. M. MOpPCKOil BOAL B 3aMKHYTHLIX BOJOeMaX




n CCCP ocyulecTnAsieTcs MONyTHoe H3BJEYCHIIE MOJE3HBIX [ICKonae-
MBIX NPIl HCMNIb30BANNN TOPSYHX M XOJOAHLIX MHHEDANbHBIX Bog,

Tex1noa0rHs H3BJACUeNNA PA3JHYHbIX BEWECTB H3 HHX AOTKHA Gpitp
ocliOBaHa 1a MeTOHaxX, HCMO.Ib3yCMblX M8 ONPECHEHHA  MOpPCKnx
noazeMibix BOA (AHCTHAAAUNA, B TOM 4HCJE C MPHMEHEHHEM ruipo.
doflLIX TenJaonocHTecH; TepMOXHMIYECKOe YMsATY€eHIe, BIMOPaKiipa-
Hile, RLIMApIBaNNe, 3AeKTPOANaIN3 H T. M. (cM. Taba. L1)).

KocMiueckas TEXIOJOTHA: BHAHMO, COBCeM B HelasleKoM Oyayujey
AAA 3eMadn Bo3nHkieT npo6aeMa 06bYIN HA APYTHX NAaMerax
TPaHCROPTHPOBaNg H1a 3eMa10 HOBBIX H HEAOCTAIOULIX MINePatbiLix
peinects. BoaMoxuo, 3Ta 3agaua OyneT pewrena nyTeM «3auaiipa-
HISi» CBEPXMOIHLIMIT (DH3HUECKHMH  MOJAMH H DaKeTaMil, nockliac-
MBEIMH C 3eMJH, KPYmielX acTCPOHAOB, COJep:KalliX uelible, gedi-
HUTHBE MIEPAJhlILIC BEUIecTBa, a 3aTeM Ha 3THX HeOcecHbIX Tenay,
npespauicinbix B cnytuikn 3eman n Jlynsl, MeTOdaMIl TeoTexHo.I0r
6yayT ao6uiBaTL HeofhxoMiMble BellecTBa i TPAHCMNOPTHPOBATL X jia
3eMa10 Tpy30BLIMII KapaBaHaMmif KOCMHYeCKIX Kopab.eil.

B nactosmee BpeMs yiKe HMCIOTCA KOCMHYECKHE  MpPOrpaMMpl
APEAJOKCH DSl TPOCKTORB, paccMaTpHBaloOWNX 3T npob.aeMel. Hanpy-
mep, 8 CILIA cyniecTByeT npoekT yCTpOiicTaa OKON03CMIBIX moceer,
¢ HCMOAL3OBANNEM IS 1X CTPOHTE.IbCTBA MIHEPAIbILIX BewecTs Jly-
not, [Ipi 3TOM nopauy «CTPONTCABHOTO MaTepHa’ a> B HYXKIIble TOUKH
MpeaAnoaaracTcsl oCyulccTBAATL MCTAaHHEM.

Beas no cyucersy aofLiua # A0CTaBKa MHNEPAAbIIbIX BelLlecTs
YZKC COBCPINCHA COBCTCKHMII KOCMIYECKHMI annapataMi H aMepHkail-
CKHMII acTPOIaBnTaMil.

[coTexnonoriusi — OTpacAb HayKH O XHMHYECKIIX, (DH3HKO-XIIMIIYye-
CKHX, OaKTepHaALNO-XHMHYECKHX 1 (H3HYeCKHX npoueccax A06blull
noae3nux HCKONAeMuX HEmocpeacTBenno H3 Heip ‘'t 0 TeXHIYeCKHX
CPCACTBAX HX peajizaiiy, a Takxe 0 €O0313HI'H HCKYCCTBEHIbIX Me-
CTOPOKACHIT MOJE3HLIX HHCKONaeMblX I CPEACTB HX OCYLUIeCTB.leHHs.

lcotexnonoruucckile Metoabl 100bI4H, GCHOBallKe 11a nepesoie
MoNeC3IbLIX HCKOMACMBIX B JIETKOMOJABIKHOC COCTOsIHHE (/KitAKoe, jlcC-
nepriupopanine, razoobpasnoc) nenocpeacTseHio B Heapax 3eMJil,
OCYIICCTBAAIOTCA C MOMOULIO PACTBOPEHHS, BLiltenaynsaliisi, MJaB-
Jenust, ropenns, ruApHpoOBaNiA, BO3TOHKH, THAPAB.INYCCKOTO pa3py-
wenis 11 Apyrux p3anMocrasalinbix npousccos. [1pn 3toMM, kax npa-
BHM0, 1CMOMBL3YIOT CHCTCMY HarHeTaTedbHBIX I Pa3rpy3ounbiX CKBa-
I, 3aKNAABIBAEMLIX C AHCBHO! NOBCPXNOCTH.

Dusnko-xnmiueckne  gasJaenns, nab.iio1aeMsle npi 3TOM, CBOAATCA
K CICAYIOULIM npoueccaMm:

1) maccooOmennuim (anddyanonibia), KoTopeie onHchLBalOTCs 3a-
KOHaMH (PH3HKO-XHMIUECKOIT THAPOAHIAMITKIL;

2) TenmoruiM (HanpuMep, BLINIaBKa), onpegenseMblM 3aKOHAMH
Tennaoncpenaulr 1 3aBHCAWNM TakkKe OT THAPOANHAMIKII TenJOHOCH-
Ten,

3) XIMIIYECKIM, NPOTEKAIOUINM MO 3aKOHA' XIMIUeCKnii KiNeTHKH

B YCOBHAX DYAIOrO nJacta i 3aBHCAUM TaKKe OT THAPOMIHAMIKH
pearenTos.
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Bce reotexino.oritueckiie METOAbI OCYLLECTBJASIOTCS LHK/AMICCKIMIL
TEeXHOJIOTHUeCKHMH MPOI3BOACTBaMI.

K uiicny reoTeXHOJOrHYECKHX METOAOB  A0OBLIUI  MiIHEPaJsibHOro
CbIpbSl OTHOCSATCSl CJICAYIOLLNE.

[Monsemuas rasndukaunsa — ao6blua MoJe3Horo HCKONaeMoro mno-
CpeACTBOM MnepeBoaa ero B ra3oobpasnoe cocrosiniie. Hanpnmep, atum
METOAOM H3 YrJsl MOJyualoT ras, HCMOJb3YeMBblil AJs XHMHYeCKinX I
3HepreTHUeCKHx LeJeil.

[Mogsemnas BbinMaBka BELLECTB I3 PYAHOro MmjacTta, OCYLIECTBJSsIC-
Masi mojatcii yepes CKBaXIIHbl TEMJOHOCHTE/S1 B MJACT H H3BJICUEHHEM
pacmjiaBa 3 MJacTa Ha MOBEPXHOCTb. DTOT METOJ TOKa MpPHMEHsIOT
TOJILKO JJ1S1 BBIMJIABKII CEPHI.

[Toasemiuioc pactBopetiife — OCHOBHOH MeTOA AOObLI'I COJieH Tak-
e uepe3 CKBaXKHHbI.

[Monsemuoe BbiwenaunBaHie — cnoco6 A0ObIUN LUBETHBIX I PEAKHX
MeTananoB. Ero peannsyioT ¢ noMouibio 1H30HPATEAbHBIX XHMHYECKHX
1 6akTepHaJabHO-XHMIIUECKHX TNPOLECCOB, OKHCJEGHIST H pacTBOPEHHSI
co3naBaeMblx B paboueM (TexHOJOrHUeCKOM) nJjacte (pyaHOM TeJe,
3aJiexi), ¢ nojaueil pacTBopuresas (i OKHCJAHTesns) B MIacT H NOAb-
eMOM MpPOAYKTHBHOro pacTBopa Ha moBepxHocTb. [ns 3TOro, Kak npa-
BIJIO, HCMOJIb3YIOT CKBaXKulbl. boJsee nojibie XapakKTepHCTHKH CYULHO-
CTH Il MexaHH3Ma MoJ3eMHOro BhILLeJaunBaHisi H pacTBOPENIst MpiBe-
aeusl B ra. 1.

Jns noasemioro BblLleNauHBaHIS METAMJIOB H3 CyAbQUAHBIX PYyA
NMPHMEHSIOT raBHBIM 06pPa30M pPacTBOPLI CEPHOIT KICAOTH I CyabdaTa
OKHCH XeJse3a, coaepKaune 6aktepuil. M3 necyabduiHblx pya noJses-
Hble KOMMONIEHTBI BBLILLEJIAUHBAIOTCSI C MOMOLILIO CEPHOH  KHCJOTHI,
HHOTAa B KOMIJIEKCe C XJIOpHAaMi LIEJOUHbIX MeTaJnoB. [IpoayKTuB-
Hble pacTBOPLI, NOJyuaeMble NMpi BbllleJauliBaHHH CyJAb(PHAHBIX MECTO-
pOXAeHiil, Mo CBOEMYy COCTaBy COOTBETCTBYIOT MNPHPOAHBIM MNOA3EM-
HbIM BoJAaM 30HbI okHcaennsi. Kak 6biio ormeueno B pabotax |88,
89], nox3eMnoe BhILleJNAUIIBAHIE, HAMPIMED, YpaHa i MCAH SIBJSIETCS
MOJE/NbIO MPOLECCOB €CTECTBEHHOro  OKIICJeHHs 1 BblLleJauliBaHis
MeAHBIX I YPAHOBBIX PyA B 30lie rHNEpreHesa.

3. O CO3JAHHMH MCKYCCTBEHHbIX MECTOPOXIEHUM

B 3one runeprexesa, cornacHo 3aKOHOMEPHOCTSIM, YCTaHOBJCHHBIM
reoJiorieif, MOryT ObITh CO3JaHbl MECTOPOXKAEHHS OCaAO4YHOro THNa 3a
CueT BOANOIl, OGHOreHHoil H MexaHHUECKOH MHrpalii 3JIEMEHTOB B
3eMHoil Kope. Bosbuioe 3Haueniie HMEIOT TaKXe 3aKOHOMEPHOCTH
KOHLUEHTPaLUHH 1 COYeTaHist 3JIEMEHTOB B pasjiHuyHbIX (PU3HKO-reoJori-
YECKHX YCJIOBHSIX.

Co3nanne B 3eMHOIl KOpe MECTOPOXKAEHHil MyTeM BbIBEACHHS Ty-
GHHHOrO BELIEeCTBA, HACLILIEHHOTO MOJIE3HLIMI HCKOMAaeMbLIMI, SIBJSIET-
csl TPYAHOIT 11 coBceM HepaspaboTaHHOii npo6aeMoii. T npouecch a0
CHX MOp He ylaJoCh CMOJAENHPOBATbL H IccaeaoBaTh. [loaTomy HescHo,
KaK NPOHCXOAHT TakKoe pyaooOGpa3oBaHiie, KAKOBBEI COCTaB H CBOIiCTBa
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FAY6HHIBIX PYANBIX PAacTBOPOB, YC/OBHS OCAXKIEHHT 13 HIX MitHepa-
0B i XapakTep 11X B3aHMOLEHCTBIHA C TOPHLIMH nopoaamil.

MeTogaMii T€OTEXHOJIOTHI 1 THIPOTEXHOJOTHH MOTYT GbiTh 06pa.
30RaIlbI:

I) B 30He rumepreie3a — MeCTOPOXKIEHHS OCaAOUHOrO THMa ppy
noMoull NMPHHYANTENLHON 1 ynpaBjaseMoil BOAHOH 1 6aKTepuanbioj
MHTPALNI 37EMEeHTOB ¢ OCaxXKielleM HX B OTBeIdeHHbIX MecTax. Ocax-
ZeHile OCylLeCTBAsieTC co3AainieM B (OPMIPYEMOM HCKYCCTBeHoy
PYAHOM [L1aCTe COOTRCTCTBYIOUINX TEOXHMHYECKNX (PH3nKko-Xnye.
ckix) ycaomuii. [Ias cozpanns HanpasJeHHON MHTPALNN  371eMcHTop
MOKIO HCMOAL30BaTh ofiiuiioe W sifepHoe ApoGJeiiite TOPHLIX nopop,
COlepXKalLX NOBLIICHIIOE NPOTHB  KJAPKOBOTO KOJINYECTBO Tpebyio-
U{HXCSl 9ACMCHTOB, C MNOCJEAYIOUIHM HCNOJAb30BaHeM (H3HKO-XHMiye-
ckix 1 OakTepHaabLbHO-XHMHYECKHX MPOLECCOB, NPHMEHSAEMbIX B reo-
TCXHOJOTHH;

2) B 30Hc runeprene3a W Ha NOBEPXHOCTH 3eM.1I — MeCTOpOXKic-
HHA MOJAP3HLIX HCKON4eMbIX MyTeM BbIMYCKa yepe3 CKBAaXKHHLI ray6ui-
HOrO DYAOHOCHOTO PAcTBOpPa i ra3oB C HCMO.b30BaHHEM THAPOTep-
MajbLHKX W APYrHX pyRooOpa3yioulnx MpoueccoB i CPeACTB It mpo-
1LeCCOB METANNYPrHIL,

3) MecTopoXacHHA coJjeil NyTeM KPHCTAJIJH3aUNK HX COJHeuibiM
BLIMAPHBAHNEM HJAN BLIMOPAaKHBAHHEM I3 MODPCKOH BOAbI, 3anojHiB-
el 3aMKHYTLIC BOJOCMDbI;

4) MecTopoKaenus Cepbl, MPHPOAHLIX Fa3oB i APYTrHX pecypcoB
C MOMOIILIO 6GHOTreOXHMITYeCKX NpoLeccoB.

M3pecTHo, uTO OCaA0UHbBIC MeCTOpPOKAEHHS MOJe3HbIX HCKOMaeMbix
cpsizannl ¢ (hpuALTpaleii MOA3CMHON BOAbl, C (QH3HKO-XHMIYECKHMH I
OHOrcoOXHMIMECKIMI NIpolleccaMil, MPOTEKaloWMit B 3eMHOil  Kope.
Tak, nanpumep, ypanoBbie 3aJjexkil 0CaAoO4HOro HHPHIbTPALHOHIOIO
THNa BO3HHKaIOT, B 4acTHOCTH, TaM, rae Ha nyTH (GUABTPALHOHHOro
MOTOKa MNOA3eMHON BOJIbI CYLLECTBYIOT BOCCTaHOBHTeJbHble TreoXHMi-
yecKiie YCJIOBHS, B KOTOPbIX COAep:XKalliiicas B MOA3eMHOI Bole wic-
CTHDANCHTHLIA  ypan ocaxkiaaercs, nepexoas B 4YeThipexBaJEHTHYIO
hopmy.

I'conornuyeckasi nayka 3HaeTt ycjoBHs BO3HHKHOBeHHA, (HOpPMHPOBaA-
HiA # paspywenna GOAbLWINHCTBA MeCTOPO/KAEHHI noJe3Hbix HCKonae-
Mbix. Ho 3Ti npoueccel npoTekaloT 3a reosorinyeckiit nepiuoa BpeMeHil.
YTo6b cO3/1aTh HCKYCCTBEHHbIE MECTOPO/KAeHNs NOJIe3HbIX HCKOMaeMbIiX
3a npakTiueckn o6o3pimMoe BpeMs, Heo6xOANMO pa3paboTaTh METOMB,
MHOrokpaTHO ycKopsiolliie npoueccbl o6pa3oBaHiis B rOpHbIX NopoAax
H nepeMeluelis COOTBETCTBYIOWHX LEHHBIX KOMMOHEHTOB B LeAX
HaKomienus ux B 3apaiiee MOAroTOBJeHHbIX MecTaXx. Oco6eHHO 60/b-
as posib B 3TOM fefe OTBOAHTCA reoMHKpPO6HOJIOTHN.

4. O JOBbIYE MOJIE3HBIX HCKOMAEMbBIX B BYIYIIEM

B nactosiuiee Bpems 145 uesnoBeyecTBa 1OCTYNHa A06biYa NOJE3HBIX
HCKOMaeMbIX, ColiepKalliXcA B 3eMHOIl Kope Ha He6oJblnX ray6nHaXx,
B TOM HiiC/Ie NOA AHOM OKeaHoB it Mopeii. {[Ionesnbie KoMnOHeHTHI B 110~
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CTYNHBLIX YaCTsIX 3eMHOI KOPbl COCTaBASIOT HIMTOXHYIO J0410 TO#

Macchl MOJIe3HbIX HCKOMaeMblX, KOTOpas CYLIecTBYeT u obpa3yercss B
ray6unnbix Heapax.[ EcTecTBenHo, ut0o yxe B o06o3pumoM GyayiueM
yesl0oBeUeCTBY TNpHAETCS: 00pPaTHTBCSA K TIyOHHHBIM HCTOUHIKAM MHHe-
pasnbHoro cuipbsl. TTponnkas yxe ceiiuac na 7—10-kinnomerposyio riy-
6uHy B 3eMHbie HeApa, Jioan B OJjinxaiiuie gecsaTnaeTis paspabo-
TaloT 3(QeKTIBHbBIe MeTOAbl cBepxray6okoro OypeHius 1 B AajbHeii-
eM CO3JafyT Majble peryfipyeMble pPyKOTBOpilble ByJKanol.| Boimy-
ckasi uepe3 OypoBble CKBaXHHbl Ha NMOBEPXHOCTb 3€MJII BLICOKOTEMIIe-
paTypHyi0O MarMmy, HacbilEHHYI0 MHOTIIMI XHMIUYECKIMIl 3JjeMenTaMIl,
yeJOBEK C MOMOUIbIO CYLIECTBYIOUIHX COBPEMEHHBIX  TeXHIMEeCcKHX
CPeACTB CO3AACT YCTAHOBKI AJS1 KOMILJIEKCHOTO CEJIeKTIIBHOrO Ii3BJie-
YyeHHs MeTaJsJIuecKHxX Il HeMeTasMHUeCKHX MOJe3HbLIX KOMIMOIEHTOB N3
3TOro «rJyGIHHHOTrO ChIpbsi». Takoe KOMIJIEKCHOE IICM0Jb30BaHIIC Mar-
MBI Il COCTaBHT COAEpIKalile MeTaaayprin 6yayluero.

"LC MOMOUIBbIO Pa3JHUHBIX TEXHHUECKHX CPEACTB OCTbIBaHIie MarMbl
6ydeT OCyLlecTBJsITbCSI Tak, uTo6bl O6ecneyHTb CHauaJsa Kplcrasjn-
3alo TYromaaBkiX MeTaaoB (BoJbgpama, Mosaubiaena i T. 1.), a
3atem ko6anbTa, XKese3a, MelH, LINKa, 0J0Ba H AP.

[TpakTiiuecknl Takasi MeTaJIypriisi OKaXeTcs Tropasfio CJoKHee
yka3sanuoii cxemsl. Ho, ona, Buanmo, 6yner pauunonanbHee, 4eM COBpe-
MeHHble cnoco0bl Jo6biull MeTalsoB 113 oueHb 6eAHbIX PYAHbIX MECTO-
pPOKACHHH.

[Tponikass ¢ mMOMOULbIO CKBAaXKIH II MOLUHBIX B3pLIBOB Ha pasniy-
HyIO TJyOlHy HHXXe OCHOBaHIisl 3eMHOIl KOpwl (B nepBylo ouepelb Ha
yuacTKax KpPYMHBIX THAPOTEpPMasbHBbIX MeCTOPOXAeHii 1 TayboKHX
pPa3n1oMOB), UEJOBEK CMOXKET MOJYYHTb pacnjaBJjeHHYIO Maccy, coaep-
XKallylo pasaJfiiubble TNoJe3Hble HCKomaemble B Tpebyiolueficsi KOHLEH-
Tpauiii./Ho Hago 1MeTb B BHAY, UTO noJe3ible KOMNOHEHTHl B MOJKOP-
KOBOM JKILAKOM MarmaTilyecKOM BelleCTBe pacnpeaeseHbl BecbMa He-
paBHoMepno. [lo3ToMy B nepByio ouepelb NpPHAETCS H3y4yaTb 3TOT
BONPOC H CO3[4aBaTh reoJioTHYeCKile KapThl pacnpefeneHHs MOJe3HbIX
HCKONaeMblX B rAy6OKIX, HO AOCTYMHBIX AJs1 4eJOBeKa uyacTaX Haluei
MJaHeTHI,

BosmoxHOCTb pocTyna K TayOHHHBIM HCTOYHHKAaM MHHEPaJsJbHOro
CbIPbSl 3aBHCHT MNpeXAe BCero OT ycmexa cBepxraybokoro GypeHiis
(Bka1ouasi OypeHHe pakeTaMH), KOTOPOe B COYETAaHHH C MOILHBIMH
B3pbIBaMHu NPHOJH3HUT pellieHiie 3ToH npobaeMbl.

3emHas Kopa cjaoxeHa HauboJiee JIEPKHMH NOPOAaMH MJOTHOCTBIO
okoJio 3 r/cM3; 31O OcajouHble H MeTaMOp(HUECKHEe TOPOAbl, TPaHHTHI,
6a3anbThl. CorsacHo CYLIECTBYIOLIHM THIIOTe3aM, MOLIHOCTb 3eMHOIl
KOpbI NOJ AHOM OKeaHOB 5—6 KM, a MecTaMH M MeHblUe, Ha KOHTH-
HeHTax B paioHax ApeBHeH CKJagyaTOCTH oHa cocTaBjsier 20—30 km,
MOA KPYMNHBIMH TOPHBIMH COOPYXEHHSIMH — 10 75 kM. Huxe nger
MaHTHs A0 ry6unsl 2900 kM, a B ueHTpe 3eMJH — AP0, NJOTHOCTD
kKoToporo 13 r/cms3.

[ny6okne caon 3eMHOH KODbI NMOKa H3yyaloTCsl JMIUbL reo(pH3HYe-

CKHMH MeTonaMH. Hanbonee rny6okas cksaxuna (9583 m) npobype-
Ha B CILIA.
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(__;_B CCCP B nacrosuee speMs 6ypHTCA HECKOJLKO CBEPXTaYOOKiX
CKBaKIIH, y&Ke co3gano cBbiwe 10 ckBaxkuu ray6uHon 6 kM u 6o.ee,
B 1975 r. vactuuno npobGypena cBepxriy6okasa CKBa/KiHa, 3aJ0ixKeH-
nag B Kapennn na Daartufickom kpicrananueckom wnte [17, 169].
[LuT caoken apxeiickiumi rieidcami, KpPHCTAJAIHUECKHMH cJaanuamit,
MHTPY3HBHLIMI NOpoAaMi Bo3pactoM A0 3,5 MJpA. JeT i 6oaee. Ilpo-
eKTHasa raybnna ckBaxinb — 15 km.

Hccaenosanna ckBaAuib nokasadu cjaelyioulee:

a) ¢ raybunoit crtement H3MeHEHHS] CTPYKTYpbl, MHHepaJbHOro i
XHMHYECKOro COCTaba rOpPHLIX MOPOA MoCTenelio BO3pacTaeT, coaep-
AKatie saeMelToB B NOPoAax HiMensercs;

6) TemnepaTypa roplblX nopoa ¢ ray6mnoil  nosbillaeTcA:  npH
ray6une o 2000 M na kaxavie 100 M ona yeennunsaercs na 1°C,
T. €. B COOTBETCTBII C HOPMAJbHBIM reotepmitueckinM rpaamnentom. Ot
2 kM 10 32609 ona pacteT GbICTpee, ueM Mpeanosaranoch: na ray6u-
ne 7 km coctaBasier 120°C, a na 3a6oe 130° C (no pacueram aas
KpHCTaAMIMeCKHX Nopoi AoaKna 66T 60—70° C);

B) HC NOATBEpPAN/IACh TaKXKe runorte3a, uto Ha 6oJbWiX ray6inax
pacTeT CKOPOCTL pacnpocTpalenns ceiicMiueCKHX BOJH BCJeACTBlE
ynaotuenns nopoj. Tak, na raybnue 7 kM ceiicMilyecKite BOJHbI ABH-
KYTCSl MejJicHHee, YCM B BEPXHHX CAOSIX 3eMHOIl KOpbI;

r) cuntanoch, uto Ha Ooabwnx raybunax ropmubie nNopoabl Henpo-
HiHaeMbBl B B HHX HCT BOAHLIX pacTBOpoB I ras3os. B peiictBHTeNDb-
HocTH Ha OoablNX rayOGHnax B AoKeMOpHIICKIX nopoaax obnapy:Kenbl
YrJAeKHCABI ra3, redui, yriaeBOAbl, OCTATKH sKHBBLIX Oprann3mon (B
MopoAax BO3pacTOM OKOJO 2 Mapa. JeT). Boanbie pacTBopbl i rassl
obGiapyeHnbl B MeCTax paspbiBHbIX Hapyieniil. B6.au3n paspbiBoB oT-
MeycHo MOBLIHICHIOE COACp:KaHile CBHHUA, unika, mean. Ha ray6uue
6350 M OL11 BCTpeuen paccoJ.

B nopomax aokembpna na 3naunTtenabloil rayOiiiie ycTanoBJeHo
BLICOKOE AJ51 3THX MOPOJ colepiKalie YriaeBoJOPOAHbIX cOeaHHcHH,
bHTYMOB I Ip.

Heoxnganno na 3HaunTeJbHbIX PacCTOAHHAX OT AHEBHOI MOBEpPX-
HocTH, B rAy6GHHC KPHCTAAJdHYecKOro wiita, Haiigelbl Moullble 30HbI
pacchanucBanust n apo6Jienns ropHbix nopoA, T. €. 30Hbl IX pa3yn-
JIOTHCHISI.

B Apancopckoit csepxray6okoil ckBakiiie, npo6ypenioii B 1968 r.
B [Tpukacnuiickoii nuamennoctn (B 60Jce Moa0AblXx mopoaax), B HH-
Tepsane rayboun 6—6,7 kM Oblni H3BJeUelbl  PHIXJble necyalnHKi,
XOTS [0 3TOr0 CYNHTaJ0Ch, UTO Ha TakKHx ray6inax 3emias Kopa co-
CTOHT H3 cBepxmioTHbiX nopoA. Temmepatypa nopoa na ray6uie
okoqao 7 kM gocturaet 180° C. HccnegoBatenn noaarator [17, 169],
UTO BO3HIKHOBCHIE TaKHX ocaabJuennblX 30H CBA3aHO C FOpH30HTaJb-
HBLIMIL ABHZKEHHSIMI OTAENLHBIX CJAOCB TOPHBIX MOPOA MO OTHOLIEHHIO
apyr k apvry. Oanako 3TotT MexaHu3Mm o6pa3oBalus 30H TpewHiOBa-

TOCTH W ,'1])06.”0]*1”7] He ABJACTCs €AHHCTBEHHBIM HAH YHIBEPCA 1bHbIM.
Oﬁpaaoaanue TaKHX 30H, BO3MOXHO, BbI3bIBA€TCA TAaKAKC TepMHUECKIH-
MH Hl (IJH3HKO-XHMlllIECKHMH npoueccaMit, nportekKawwnMmit B MNJOCKO-
CTsIX HanaacToBaHHH I KOHTAKTOB CJIoe€B pa3JHulblX rOpHbIX NOPOA.
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Pe3ysbTathl cBepxriy6okoro GypeHus noATBEpXKAAIOT, YTO B MPHH-
UHMe BCKPbLITHE MAHTHI OCYLIECTBHMO.

5. UCTIOJIb3OBAHHE TEIIJIA 3EMJIH

KpoMe AByx OCHOBHBIX 3aJau TeOTeXHOJOTHI — JOObIYH 11 co3ja-
HIII HCKYCCTBEHHBIX MeCTOPOXKIAEHHIi MoJie3HbIX HCKOMaeMbiX — MOXeT
chopMHPOBATLCA TpeTbsi: HCMOJb30BaHHe Temsa 3eman. Passutiio
stoil 3agaun cnocoberByior Tpyas lO. Il. IsiAbKHHA H APYyrux comer-
CKIX YYEHBIX.

HckalountenbHoe 3HaueHHe AJf TeOTEXHOJOTHH mnpHoOOpeTaloT
30HBI TPEUIHHOBATOCTH H APOO6JEeHHs TOPHLIX MOPOA, HMEIOLIX Ha TJay-
6iive 6—7 km 130—200° C. B Taknx 3oHax Jerko 6yaer HaJgaaHTb
SKOHOMHYIIBIN CBEeM H HCMNOJb30BaHHe 3eMHOro TemJa, He npuberas
K CO31aHHI0O B3PbIBAMH HCKYCCTBEHHBIX «TEMJOBBIX TeOKOTJIOB». TeMm
6osiee YTO A1 CO3JAaHHA TaKHX «KOTJOB» NMOKa He BbIABHHYTO MpPHEM-
JeMbIX TEXHHKO-3KOHOMHYECKHX TNpeAJOXeHHi M0 HCNoJb30BaHHIO B
IIHPOKHX Macwrtabax TenJja 3eMHbIX HeAp C 3HepPreTHYeCKHMH I Ten-
JOopHKauUHOHHBIMH weasmu [101].

OcHoBHble TPYIHOCTH CBSi3aHbl C OpraHusauieir TenjoobmMeHa B
6osbwix Macwrabax H na 60/blIOH ray6HHe, B YaCTHOCTH H3-3a HH3-
KOil TenJoeMKOCTH H MaJjoii TenJONpOBOAHOCTH TOPHbIX NOpoAd. 3a-
Jdada 3akJjioyaercs B pa3paboTKe NPHHUHMHAJbLHO HOBBIX, HMEIOULHX
BbICOKHE TeXHIKO-3KOHOMHYECKile NOoKa3aTesaH, pelIeHHH MO0 HCMOoJb-
30BaHHIO TenJa 3eMJH.

Ham npeacraBasiercss, 4TO HCnosib30BaHHe Temnsa JHToC(epsl, B
TOM 4iicjie H C MOMOLLbIO TeMJOBBIX «KOTJOB», CO3JAaBaeMblX AAEpHDI-
MH B3pbiBaMH, OyAeT eule AOJT0 OCJHOXHATHCA H BPSAA JH CKOPO BbIK-
JeT N3 CTaAHH MOHCKOBbIX pabOT B CBA3H C OTCYTCTBHEM HaldeXHbIX
TeXHHYeCKHX CPeACTB TenJooT60opa H3 rOpHBIX MOPOL.

Tem 6oJiee BaxHO, uTOOBI BCe yCHJIHS ObIIM HanpaBJeHbl Ha HC-
nonb3oBaHile TenJga 3eMJIH, COCPedOTOYEeHIIOro B TOPAYMX H TemJIbiX
noi3eMHbIX BOAAaX, WIHPOKO pacnpocTpaHeHHbIx Ha TeppHtopuu Co-

Berckoro Coio3a (3anmagHas n Boctrounas Cubupb, Jlaabuuit BocTtok
u Cesepo-Boctok u ap.).

Hcnonb3oBaHue TepMaJibHbLIX MOA3€MHBIX BOJ MAOJXHO BKJIOUATH
noJiyueHHe H3 HHX KaK TenJia, Tak H MIIHepaJIbHbBIX BelleCTB.

TexHHYecKH TaKoe HCMNOJIb30BaHHe NMOA3eMIIbIX BOd O0MXKIHO ocylle-
CTBJIATbCA OBOSAKO:

1) ¢ nenpepbiBibIM OTGOPOM AHHAMHYECKHX (3KCMJyaTalHOHHBIX)
peCcypcoB MeCTOPOJKAeHHH ropsiuyux NMOA3eMHBIX BOJA, UMEIOLWHX MNpak-
THUYECKH lleorpalHueHiibie BOCNOJHSAeMble PeCypChl;

2) cospande 3KCNJIyaTaUHOHHBIX PECYpPCOB MNYTe€M HCKYCCTBEHHOTO
MOMNOJIIIEHHAA HX TMOBEPXHOCTHBIMH HJIII NMOA3eMIIBIMH BOJaMH yepe3 CH-
CTeMbl CKBaXXHH NMpPH OrpaHHYEHHBIX 3anacax ropsAYHx BOJ.

3ak. 1593 17
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I nasa Il

FEOTEXHOJIOTUA KAK OTPACJ/Ib HAYKHW O HOBbIX
METOAX JOLbIYU MOJE3HBIX HCKOIMAEMbIX

| OTNPLAENEHUA U TEPMUHBI, MPEAMET, OBBEKTbl BO31ERACTBI{s,
[IEJIb U METOAbl TEOTEXHO.TOI'MH

'coTexnonorsvueckiie npouecchl A06biYH paccMaTpHBAOT U H3yya-
JOT € YUCTOM H3MEHAIOUINXCA MOA BAHAHHEM 3TON TeXHOJOTHH cOoCTa-
Ba Il CBOMCTB MOJe3HOro HCKOMaeMoro H BMellalouwnx TFopHbLIX nopoj.

leoTexnnaorusi opraHiyeckn coeaHHsieT reojaoruio M TeXHO.IOTiIo
B CANNOM UHKAINYHOM HenpepbiBHOM npouecce A06bIYI MOJE3HbIX iic-
KOMacMKLX B MCPBYIO oUucpelb B 3eMHOH Kope.

Ona no3posafieT HCNO.1b30BaTh  3aKOHOMEPHOCTH  reoJOrHYEeCKHX
MpolieccoB B TeXHOJOTHH, npi AoGbide H CO34aHHH  HCKYCCTBEHHbIX
MCCTOPOAJJCHII 10JC3HBIX HCKOMAcMbIX,

I3 seMioit kope noa BansHieM ¢u3nKo-XxuMHUYECKHX W 6aKTepHab-
HO-XHMIUYCCKHX [IPOIICCCOB HAYT HenpepbiBHAasw MHTPaUHA i KOHLUCH-
Tpaumns XHMHUCCKHX 3JeMCHTOB, H3yuaeMmble reoxumueil. 3akonomep-
HOCTI 3THX MPOLCCCOB, MPOTCKAIOWHX, B 4acTHOCTH, B 30HEe runepre-
He3a, ABAAIOTCS NPSMBIMI anajaoraMmi (NPHPOAHBLIMH MOJENAMH) rco-
TCXHO.JOTHUCCKIIX MCTOOB.

lcoTexnoaorIecKitii KOMNAEKC — 3TO COBOKYMHOCTb TeXHO.10THYC-
CKHX MpolleccoB, onepaunii 1 CpeAcTB HX pea.an3dauin, obecneuiBalo-
1mas UMKJAHUCCKYI0 pa3paGoTKy MecTOpOKAeHHil no.e3HblX HCKonae-
MbIX METOAaMH TcoTeXHOJOTHI,

On cocToHT M3 Ha3eMHbLIX H MOA3eMHbIX coopy;xemlﬁ. Ero Ttexmno-
JOTHUCCKYIO LUeNOoYKYy AeJAT Ha TPH KPyMnHbie 4aCTH!

4) moAroToBKa i perenepauns pabouero ¢atonga (pacTsopuTend,
TCAOIOCHTENA), MOAaBaeMOro B TEeXHOJOTHYecKHil njaacTt (3anexb,
pyanoc Teao);

O0)niBaeyenie H nepesoa no.1€3HbIX KOMNOHEHTOB nNpH NOMOLUH
FCOTCXHOJIOTHYCCKHX npoueccoB, NpPOTeKawWwHx B pyaAHOM nnacte, B
KHIKOC, Fﬂ3006p33ll09 Iy aucnepruposannoe COCToaAHHe i Bbiaadd
HX Ha NOBEPXHOCTD,

B) ncepepabotka NpoAYKTHBHBLIX ¢(aionaosB (uemenrtaumns, copbuns,
IKCTPAKUNA, INEKTPOXHMHA, 3JeKTPOMeTalnyprus, oxJaxKaeHie, KOH-
Aencauns u Ap.) ¢ BbiBeaeHneM pabouero arenta (¢atonaga) aas no-
BTOPHOTO HCMOAb3OBaHHA B TEXHOJOrHYECKOM LHKJIE.

Texnonoruueckuit nan pabounit naact (3aneXb, pyaHoe Teno) —
3TO pyanblil naact, NOAroTOB.JIeHHbIl OKHCAeHneM, apobaenneM i apy-
rHMI CpeACTBAMK BO3AeiCTBHA K A06Gblue 13 Hero MoJe3HbIX HCKoMae-
MbIX ONHUM W3 reoTexHonoruyeckiux Meroaos. Ilepkoasartop (uam reo-
TeXHOMOTHYEeCKHil NMepPKOAATOpP) — 3TO pYAHbLIH n.J1acT, MOAroToBJeH-
Hblll A1epubiMi B3puiBaMil 1 oGbLIYHBIMHI B3pbiBaMi B 6J0Kax M C
MarasiHipoBaHHeM.
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[eoTexnosornueckiie CBOIICTBA MOJIe3HLIX HCKOMaeMblX — 3TO Te
CBOIICTBA, KOTOpbie MO3BOJSAIOT MEPEBOAHTb NOJe3Hbie lHCKomaeMbie B
JerKonoaBH>XHOe COCTOsIHIie.

IMpoaykTiBHBIT (QIIOHA — 3TO pacTBOp, pacn/as, ras i B3BeCh,
no.ayuaembie 113 pabouero n.iacTa Ha MOBEPXHOCTb uejpe3 pasrpysoulibie
CKBaskHIIbl HJH ApYyrHe ApeHaXKHble COOPYKeHHs.

Pa6ounit areut (nan pabounii (parona) — 3TO XKHAKHC I ras3oob-
pasHbie BelUecTBa, fBJASAIOLLHECS PAaCTBOPHTENSIMH, TEMJOHOCHTENSMH
I T. M.; BBOAATCA B pabouHil maact AJs nepeBoJda MOJe3HbIX HCKOMa-
eMbIX B JIerKOIIOABHXKHOE COCTOSIHHE.

B aaabieiilueM Haao yCTaHOBHTb KOJHUECTBCHHOE BbipajKeHiie Ta-
KIHX TCPMIHOB KaK «reoTexHOJIOTHYeCKHe 3anacbl MOJe3HblX lCKomae-
MbIX», «re0TeXHOJIOTHYeCKHIT KO3(pOHLIIeHT H3BJeYeHHSA», «re0TeXHO-
JIOTHYECKHE Fe0JI0ro-NpoMblllJeliHble KOHAHIHHI» H Ap.

TC[)MHHOJTOFHH, 0cO06€HHO B HOBBIX HayyHblX HanpaBJIeHHAX, HMeEET
BaskHoe 3HayeHHe. B reorexHOJOrHH YCTaHOBHBLUEHCA TEepPMIHOJIOIHH
MOKa HeT, HO ee Haao0 paSPaﬁaTblBaTb H YHll(pHquOBaTb.

Bce npoueccel, ocyuiecTBiasieMble B pyAHbIX MJacTax, B Ueasax AO-
6bl4H MOJIe3HbIX HCKOMaeMbIX MOXHO Ha3blBaTb re0TE€XHOJOTHYECKHMH.
OTtpacab e HayKH H TeXHIHKH, OTHOCAILAACA K H3YUYEHHIO H OCYLIecT-
BJaeHno 3Tix npoueccos, U. Il. Kupnuenko [102] npeanoxua Ha3bl-
BaTbh reotexHoJoruei. KMMerounecs Bo3paXeHHA NpPOTHB 3TOro Tep-
MIIHa Temepb YXe HeyGeAHTEJbHbl., DTOT TEPMHH [AOCTAaTOYHO MOJIHO
oTpaxaeT 00beKT, MeTOA H LieJb paccMaTpiiBaeMOH OTpac/JH 3HaHHil.
PaccMoTpHM HeKOTOpble ApyrHe onpejeseHHss H TePMHHbI.

Kak Mbl y)xe roBOpHJIH, FeOTeXHOJIOTHS BO3HHKJa H pa3BliBaeTcs
Ha CTblke MHOTHX Hayk. [IpH 3TOM HeBO3MOXHO MNpPOBECTH YETKYIO
rpaHb MeXAY reoTexHOJOTHeH H CMeXHBIMH, B TOM 4iicje (pyHAaMeH-
TaJAbHBIMH, HayKaMH. JIBassicb MOJIOAOH, Kak Obl NMOrpaHH4YHOi 06-
J1acThiO 3HAHHH, OHA HCMOJIb3YeT TeOpeTHYECKHH H MPAKTHYECKHH OMBIT
3THX CMEXHbIX o6JsacTeH.

CienoBarenibHO, NMpeAMETOM TFeOTEXHOJOTHH SBJAsSEeTCS H3yueHHe
(c yueTOM KOHKpeTHBIX (1I3HKO-T€0JIOTHYECKIX YCJOBHH JaHHOro Me-
CTOpPOXKAeHHs) (H3HKO-XHMHYECKHX, GaKTepHalbHO-XHMHYECKHX H ¢H-
3HYECKHX MpPOLECCOB C LeJabio CO34aHHsA TeXHOJOTHH H COCTaBa Tex-
HHYECKHX CpelacTB, obecneyHBalOLIHX A06BIYY MOJIE3HOr0 HCKOMaeMmoro
reoTeXHOJOTHYEeCKHMH MeTOJaMH.

O6DbeKToM reoTexHOJOrHYeCKOro BO3AEHCTBHA AJs J06bIYH SBJA-
I0TCS1 MECTOPOXKAEHHSA MOJe3HbiX HcKomaeMbix. M3yuenne ¢uanko-reo-
JIOTHYECKHX YCJIOBHH, THAPOreoJioriH, Mop¢oJorHH H YCJaOBHH 3aJe-
raHns pyAHBIX MJAacTOB H BMELIAIOLHX MNOpPOJ4 MO3BOJHT MpPaBHJbL-
HO pa3pabaTbiBaTb H pellaTb BOMPOCHl  TEXHOJOTHH H OMpeAesATh
cnocobbl nepeBoja MOJNE3HbBIX HCKOMaeMbIX B JIETKOMOABHXXHOe COCTOS-
Hue. HanGonee 3koHOMHUYHBIH €MOCOG MOXKeT GbiTb BbIGPaH Ha OCHOBeE
H3yyeHHsI CBOHCTB MOJIE3HOTO HCKOMAaeMOro, a TaKXXe reoJOoTrHYecKoil
H rHApOreoJIOrHyeckoi 06CTaHOBKH B paboueM mJacre.

Ilenbio reoTexHosornn siBAsieTcsi pa3BHTHe HayYHBIX OCHOB HaHG6o-
nec 3¢ deKTHBHOrO BO3AEHCTBHA Ha reoJIOro-rHAPOre0NOrHYecKylo 06-
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CTaHOBKY MeCTOpOKAeHHA H Ha noJie3toe HCKOMaeMoe Npil ero 1o6pqe
reoTeXHOI0rHUeCKHMI MeToaaMit. .

B npnkAagHoii uacTH, npeciefyiolleil ueib 3¢¢CKTI|BIIOFO~ H3B.e.
genisl NoJe3HbiX HCKOMaeMblX, Te0TexHOJOrHs BKAOYAeT UeNHi Komp.
JeKc MpoN3BOACTBEHHBIX MNPOLCCCOB, coznaaae‘MHx Ha ocHOBe i3yye.
st H3IKO-TCONOrHUECKIX YCJAOBHA MECTOPOKIELHNA, TexHo.1oriny
TEXHIYECKHX CPedcTB AAs nojaun pabouix areHToB B TeXHOJOriye.
CKiil PYAHBIA MAACT, HX UWHPKYJAAUHK MO NAACTy, APEHAXKY it H3Bacye.
HIIO NPOAYKTHBHEX (PJ1I0HI0B H3 NJaCTa Ha NOBEPXHOCTb.

HUcnonb3ys MeTOAb HCCAeJ0BaHHs CMEKHBX HAYK, reoTexHo.orys
nonyyaeT HCXOAHKe Aalibie O MpOUECccax, MPOTEKAUWHX NPH N06wuiue
MitHepaabHOro CHphsi re0TeXHONOrHYECKHMI METOAaMH.

PaccmoTpiM Bonpoc 06 OTHOLICHIN TeoTeXHOJOTHIl K TOPHOMY fe-
Ny o ropHoil HayKe.

[Moa TepMiHOM «ropHoe Jesi0» MOHHMAIOT HAYYHYIO H NPOH3BOACT-
BeHHYK) ACATEJNbHOCTL, Mpecelyioulyio ueab pa3BelkH, IH3BJeyenis
TBEPALIX H AKHAKHX MOJe3HbX HCKOMaeMblX H3 HEAD 3eMJH.

FopHoe aeno BKAuaeT 6oJblioe 4HCAO HAYYHBIX AHCUHAIHH |
B COOTRETCTBHH ¢ npeanoxeirieM akazeminka H. B. Meabhikosa
(1975 r.) MoxeT 6GLITh onpejesena Kak «cicTeMa 3HaHHI O cnocobax
H CpeacTBax NOHCKA, pa3BeakH, A06bIYN H o6GOrauleHHs noje3Hbix
HCKOMAaCMBIX».

[MpeametoM ropHoii Hayki HABJIAETCA H3yyeHie MPOLECCOB, fAB.1e-
niit 1 (opMm, HX NpPOsBJCHHe B npipoae, HX CBA3eil H 3aKOoHOMepHO-
cTeil. CoG6CcTBeHHO reoTexXHONOrH0, KakK H B Le10oM reoriapoTtexHo-
JOrHio, HeJb3s CYHTAThb BCero JHlb HOBBIM HanpasjeHieM TOPHOI
HayKH, TakK Kak npH HIACHTHYHOCTH UeJeil reoTexHOJOrHH H TOPHOI
HayKH OCylleCTBJACHHC HX MeTOAOB OCHOBAHO HAa NMPHHUHMNHAJILHO pa3-
JHUHBIX CXCMaX.

XoTs reotexHoJoriueckie MeTodbl HCNOJb3YIOT HEKOTOpbie TexHii-
yecKie cpeiacTsa, paspaboTanible ropHofl Haykoil, B reoTexHonOriH
ropasgo B Ooablueil CTCNCHH NPHMCHAIOT H 3aHMCTBYIOT pa3fHuHbie
TEeXHONOTHYeCKHe i TeXHHYeCKHe cpeaAcTBa H3 Apyrix obJsacTeil 3Ha-
HAY.

leoTexHonorns, 6yayun uacTbio HayKi 0 3eMie, ABAAETCA HAYUHBIM
HanpasseHieM O NPHHUHMHANBHO HOBBIX cnoco6ax i cpeacTBax A06bI-
UH NOJE3HbLIX 1ICKOMaeMbliX HeNnocpeACTBCHHO H3 HeAp, HecyuliM KopeH-
Hoe, peBoJiouionnoe npeo6pa3oBaHie TCXHOJIOTHH A06bLIYN.

13 onbiTa ropnoro gena B nepByio ouepedb B3ATH cnocoGbi ApOG-
JAeHis pyn OOLIMHBIMI  B3pPLIBAMH, MCTOIB NPOXOAKH TOpHBLIX BbIpa-
60TOK AAst moaaun pabouHX areHToB B PabOyHil NaacT, A1A ApeHaKa
NPOAYKTHBHBIX Gai0NA0B (PacTBOPOB, ra3oBs, B3Beceil, pacn/jaBoB) B
TexnonoruueckoM (pa6ouem) naacre.

Pa3paboTka reoTexnosoriyeckinx MeTO4OB NO3BOJHT B aaJbHeii-
IIeM HCMOMb30BATL HX KaK MoOryuiie ¢dakTopbl BO3AelCTBHA Ha NpH-
pOLY, B MACTHOCTH B LEJAX HCMO.b30BaHHA TAYOGHHHBIX MIHHepaabHbIX
PecypcoB 3emil, BbIBEAGHHS HA MOBCPXHOCTb FAYGHHHBIX MOJE3HBIX

pacTBopoB 1t ra3oB, HCNOMb30BaHHA H peryanpoBsaniga CiHn BYJAKaHH3-
Ma, HCMOoL30OBaHHA F.’IY6HHHOFO Ténn1a H T, m.
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2. HAYUYHDBIE OCHOBbI H T'JIABHbIE 3A0AYH TEOTEXHOJIOTUH

MHorue cMexXHble HayKiH, HCNOJb3yeMble TeOTeXHOJOrHeil, No3BO-
As10T pa3pabartbiBaTb HaHboJsiee 3P (PeKTHBHbIE TEXHOJOrHuecKHe cxe-
Mbl nepepabOTKH A06bLIBAeMOro moj 3eMJjaed npoAyKTHBHOro ¢uionaa
A0 roToBOH MPOAYKUHH, a TaKXe pereHepaund paboyero arenra (pac-
TBOpHTEJS, TENJOHOCHTeJs).

[MpuHuHNHanbHble cXeMbl pa3paboTKH MeCTOPOXKAEHHS, ONTHMAaJlb-
Hble TEXHOJIOTHYeCKHe Mpouecchl H cpeiacTBa AOObIYH B KOHEYHOM cye-
Te Ha3HayaloTCA Ha OCHOBe OLEHKH B3aHMOJEHCTBHS HaMeuaeMbIX pa-
6ounx areHtos (c¢saonaoB) ¢ pabouHM MJIacTOM H BMeLLAIOUIHMH ero
nopoaami.

_lI'naBHble HanpaBJ/ieHHs NepCNeKTHBHbIX HCCJeJ0BaHHH CBOAATCHA K
cjeaylouemy:

) manbHeiiwas pa3paboTka KOJHUYECTBEHHbIX KPHTEpPHeB IJIA Tex-
HIKO-3KOHOMHUYECKOH OLEHKH reoTeXHOJOrHYeCcKHX MeTOAOB B 3aBHCH-
MOCTH OT NMPHPOAHBIX YCJOBHH KOHKPETHbIX MEeCTOPOXKAEeHHH;

2) un3yuense MexaHH3Ma TreOTeXHOJOTHYECKHX MpPOLLECCOB H TMpe-
BpalleHHH Mosie3HbIX HCKOMaeMblX B TeXHOJOriHuecKoM (pabouem)
nJaacte noj BJHsHHeM pa6oyHx ¢JaioHAOB (areHToB) npH  AoObiye:
KHHETHKa MNpOLeccOB H CKOPOCTb HX MPOTEKaHHs, COCTOsIHHE AHHAaMH-
YeCKOro paBHOBecCHs B MJjacTte H T. M.;

3) HccaenoBaHie (GH3HKO-XHMHUYECKHX H MHHepaJsJiorHuecKHX H3me-
HeHHil H mpeBpallleHlH B TEXHOJOrHYeCKOM MJjiacTe H BMelLlaloUHX ero
FrOpHbIX MOPOAAax B mpouecce a06blYH;

4) wuccaepoBaHne H pa3paboTka HOBbIX, MACCOBbIX H JellleBbIX
peareHTOB AJIi XHMHUYECKOro BblllleJJaYyHBAHHS METaJlJ OB,

5) pa3paboTKka cpeACTB aBTOMaTH3alUHH AHCTAHLHOHHOTO KOHTPO-
JIsl, ONTHMH3aUHH, PeryJHpPOBaHHA H YNpaBJeHHS TEeXHOJOrHYeCKHMH
pexiumamH A0ObIYH, MpoUEecCaMH TemJIo- H MacconepeHoca NpH pas-
JIHYHBIX TEXHOJIOTHYECKHX BO34EHCTBHAX Ha pabounit naact. ABToMma-
THUYECKas ONTHMH3alUHsA TeOoTeXHOJIOTHUEeCKHX MapaMeTpoB H mpouecca
A06bIUH B LUEJOM JOJXKHA CTaTh TJaBHOil 3agaued M OpPraHHYeCKOMH
YacTbi0O reoTexHosoruu. Jas pellleHHss 3Toil C/l0XHOH npobsembl Mo-
TpebyeTrca NpoBecTH ¢yHAAaMeHTaJbHble HCCJAEeAOBAHHS HAa 3KOHOMHKO-
MaTeMaTHYeCKHX MOJeJsX;

6) pa3pa6oTka MaTeMaTH4YeCKOro M (pH3HYECKOro MOJEeJHPOBaHHSA
reoTeXHOJIOTHYECKHX MPOLECCOB.

[lockosbKy pyaHbli MacCHB H BMeLLAIOLLHE NMOPOAbLI MPEACTaBAAIOT
co6Oi C/IOXKHYIO, H3MEHYHBYIO B MPOCTPAHCTBE MHOTOKOMIIOHEHTHYIO
cpely, H3MEHSAIOLLYIOCA K TOMY Xe H BO BpeMeHH Moj AeicTBHEM reo-
TEXHOJIOTHYECKHX (PaKTOpOB (KOTOpbie NpeiacTaBAsIOT cO6Oit MpH M0-
Oblue AHHAMHYECKYIO CpPeAy), TO KOJHYeCTBeHHble 3HAaYeHHS TeXHOJO-
FTHYECKHX MapaMeTpPOB MPH TeOTEXHOJOrHUeCKOH oTpaboTke MeCTOpOX-
AeHHIi MOryT ObITb MOJYYeHbl JHWbL Ha OCHOBE HATYPHBIX OMBITHBIX
paboT A/l KaXJOro reoJsoro-TeXHOJOTrHYeCKOro THma pyA.

JlaGopatopHble HCC/leJOBAaHHS TEOTEXHONOTHYECKHX  MNPOLECCOB
AAIOT JHIIb BecbMa NpHOJH3NTE/NbHblE NaHHble AJIS NMPOTHO3HPOBAHHS
OMbITHO-NpPOMbILLJIEHHbIX pa6oT. Tak, HanpuMep, npH BbileJaYHBAHHH
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it pacTBOpeHnit pya AabopaTophbie HCCIeA0BaHHA NMOKa3biBaKT 3aBhi-
welnble pe3yabTaThl N0 3Bjeueniio Metaanos B 1,5—2,0 pa3sa, a nas
ynophsix pya naxe B 2,5—3,0 pasa.

Oanako MaTemaTiueckoe mogesipoBanine na 3BM nossoant, su-
AIMO, noayuaTh fosiee yanBJaeTBOPHTEIbHbIC Pe3YyJbTATHI.

3. KJTACCHOUKAIIHWA TEOTEXHOJIOTHYECKHUX METOI0B

Ulipokoe pa3non6pasine MectopoxKaeniii mo (H3HKO-reonoriye-
CKIIM YCJOBHAM BbLI3LIBACT MHOKeCTBO BapHaHTOB HX pa3paboTki reo-
TeXHOJIOTIYeCKHMI METOAAMH.

Hnas o6aeruenns nccaefOBaHHA M HCMOJb30BaHHA 3THX METOIAO0B
Heo6xoauMo ux kaaccudpuunposats. Hanbonee obwas kaaccinduka-
Hius npunegena B Ta6a. 1.1,

H. M. Kupuuenko (1958 r.) pacusnensier reotexHo.Joruueckite Me-
TOAKI HA TPH OCHOBHLIE TPYMNbI:

1) mertoau:, mpi MOMOIIH KOTOPbIX TBepAble HCKOMaeMblie MepcBo-
AATCA B AKHAKOC cocTosinile (pacTBOp, pacnias);

2) MmeToaul, MepeBoafAline TBepAble H KHAKHe no.e3Hble HCKomae-
Mbic B rasnofipasnoe coctosiine;

3) pasaununnie KOMOGHIIAHII 3THX METOAOB.

Onnako B HacTosillee BpeMs Takas KJaccHdiKauus cosepLieniio
lelocTaTouHa,

B ochoBe kaaccuduKkalu 0IKHB JeKaTb  lle NPOAYKTHBIIbIE
duonan, noayuaemnic B npouecce a06biui, a TexHO.JOTHYeCKHe Mpo-
uecco, ¢ MOMOLUILI0 KOTOPLIX AO6GLIBAIOTCA MoO.Je3libie icKkonaembie B
AHIKOM, ra3zoo6pa3HoM Wil AHCNEPTrHPOBAHHOM COCTOAHHI.

CicteMaTi3aunio reoTexHoOJOrHYeCKIIX METOAOB cJeayeT npeine
HCEro MPOBECTH MO TEXHOJOrHYeCcKiM npoueccaMm A06biyi.

[To reotexioJioritueckitM npH3nakaM TBepable Mno.e3libie HCKonae-
MBIC AENATCA Ha pacTBOpHMbIe, BullllesayliBaeMbie, ropiouie, nJjaskite,
eyOanMipyioutitecs, cnocobiible K neperonke H - AHCAEPTrHPOBaHHIO.
llcnoab3oBaniiie 3THX CBOIICTB MOJIe3HBIX HCKOMAaeMblX | MO3BOJSACT
nepeBOANThL X B JIETKONOABHAKIIOe COCTOAHIE.

B 3Tix weasax NpHMEHAIOT caeayiollite TeXHOJ0riyecKue npouecchbi:

1) xumuueckue (riapomerannypritueckiie, TepMOXitMitueckie, Tep-
MHUCCKIle, 31eKTpoMeTaaaypriueckie i ap.);

2) (usnko-xiMnueckite, otHocauinecs K KOMOHHHPOBaHHBIM (riti-
poMeTaJnypruueckiie ¢ najozxeiiem ma pabountii  naact ¢u3nuecknx
noseii — 3JEKTPIYECKHX, 31eKTPOMAriiTHbIX, aKYCTHYECKIIX; THApO-
renn3auig; ruapoMexatiyeckite B coyeTaliHi ¢ THApOMeTaJaaypriue-
ckitMit (ruapoaobbiua  pya ¢ OQHOBpPeMCHHBIM  BbillleslayHBatiieM)
iooap.;

3) OakTepitaablio-XiMituecKie (ruapoMeTtaJnaypriuueckie, T. e. 6e3-
pearenTHoe BbilllesauHBaHite i pacTBOpellle MeTa’ 0B H coJefi; CO3-
Aaile MecTopoAKaeHHil MONe3HbIX HCKONMaeMbix) i Ap.;

4) ¢usnueckie (TepMiueckine — niabjeHie, mneperolka, Hcnape-
ie, Konaencauus, BO3roHKa; ruapoMexaiiueckie — riuapoaoboiya yr-
as, topda u ap.).
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Kaaccnpikauia reoreXHOIOrHYecKiHX METOA0B NO0HIUH MHHEPAILHOIC CHPbS

Ta6awnag 11.2

XapaKTepHCTHKAa MECTOPOAKaeHnf

Coocolbl NepeBoad MXLICIHAX MCKONACNbIX B MHT PallHOHHOC (-1€rKonoj-
BH)XHOE) COCTORNHNME

Monyyaesnift 3uageuns v vacwral
ﬂPOd"-l-YKT“B"“n IIPHNCHEHNN METOAA
Xapakrep Icorexnononigeckue 1041 . . BaxTepHabHO- . .
MHHepaN- CBOACTB MOJE3HbX Xnunueckue XMMHYECKHe DuAHKO- XUMHIECKIe dulngeckue
33UHH HCKOMaeMbiX
lFopwoune (yroab u las Faanpukauns —_ Tuaporeun anns — Hwueet Baxnoe jnauenne
ap.
IMnaskue (cepa w ap.) | Pacnaas, ra3 - —_ [Mozsemnan BhN-
naBKa
Cnocollbie K NMeperon- Xuaxocrs. -_ — MoaremHan nepe- »
Cntownoe Ke ras rOHKa chaHuea
noJsesnoe PacTBopHune Bogoft PacTBOp Pactsopetme Pactmopenre B ¢uan- HueeT BamiHeRwice wave-
HCKoMaeuoe (conn, GHWOGNT n (BRILEAITHBA NeCKHX MONsX Hue
ap.) HKHe)
CrocoGunie k ruapas-3 | Inaposucca Cxpamtnnan JiueeT orpannyentoe
JHUYECKOMY Anchepru- ruapoaoony.y npuNeHeHne
poBanmio (yroasb,
Top)
OxucAMOWHECK NpH Ias, coan Moayemuwuft Lonxen npuMensTLCH Ha
Harpese (cyaudnan u o6XNI H nar- KOJMYCAAHHBIX MECTOPOXK -
ap.) peB A0 cy;",dm. ACHHAX
THIAWIH (AN
nameAngnna -
HHA)
Paccesn- Cy6anunpylouinecn Faa Borouku [lonckonme Hccnegonanun
nwe BKMo- |
qenin no- | 4cTBOpMMAle pearenta. Pactoop Moaicmuoe phi- Mox wwmnoe Ioarewnoe nuigesn- Hueer taobanbioe annge-
JeaHnX Hc- MI 1 GaKTCpHIMH WeanaunBanne  |PLIEAaYHRIHNE [YHRINKE C HaJIoXKeHIleM Hine ans Oyaywen noGuiun
KOMaeMbix (uBcTnnie H peakue dusngecknx noach MeTaaNon
MeTanIbi)
CriocoGubie k ancnep- | Fnaposucca, CxBaxnmnan | CKBaxknHnu» riugpoao- HumeeT orpaHnycHioe Ima -
rHPOBaNNIO (pLIXAbe nyasna, ruapoaobuiya [6biva ¢ OAHOBpPCMEHHbBIM qelne
W NOJyCKaJblbi¢ B3DCCH C OANOBpCMEH- DLiLLeSTaYHBaNHEM
MECTOPOXKACHHN) HLIN BbILLEND -
YHBAHHCM

Kaaccnpuxauns reotexHoNOMHUECKHX METOZ0B OGB4 MHHEPAIBLHOTO CHIPbS

Ta6auua I1.3

XapaKTepiHCTHKa MCCTOPOXACHHA

XapakTtep Mmunepa-

leotexnonorngeckue csofi-

[Toaywaemnft npoayk-
THBHLIR ¢atonp

HanmenoBanne reorexno-
JIOTHYCCKHX MeToAOn fo0-

Cnioco6ul nepesona
NOJIe3IHOTO HCKOMAeMoro
B JIerKOMoABHX HOe

3HaqeHHe H BOIMOMHLIA
MacwTal mpHMeHenun Me-

JH3aRHN CTBA NOJE3NbIX HCKOMaesmbix Gutin COCTOSIHHE TOn8
Fopioane (YI‘OJ)lbv Topd H las Fa3ndmkaunn Xumuueckne Hueet Bceobuiee nuveHne
Ap.
MaaBkue (cepa, GHTYMH Pacnnas Moasemuas Bwnaaska: Ouingeckue lInpoko ncnosb3yercs B
it ap.) a) tenaouockTenem; 6) B

CnJjownne noje3nne
HCKONaembie

CnocoOHbie K neperoHke
(c1aHun)

Cnoco6unle K AHCMeprupo-
panmio (yroas, Topd u ap.)

PacTBopiubie BopoRt (coau,
OnwoduT 1 Ap.)

XXuakocrs, ras
I'napomacca

PacTBop

SJIEKTPHYECKMX MONAX;
B) SVIEKTPOTOKaMH YacTOThi

lNMoa3emuias neperonka
CKBaXXHHHAA rHApoA0OHIYa

PactBOpenne (Bhanenawit-

BaHHe): a) npocroe pacr-

BopeHie; 6) pacTBOpeHue

C HAJOXEHNHeM SJeKTpH-

9eCKHX H aKYCTH YeCKHX
noJeft

®u3nveckne
®H3HgecKHe

Xumngeckne H uan-
KO- XHMHYEeCKHe

MPOMbILLJIEHHBIX MactuTabax

To xe

}Hueer orpaHuveHnoe 3na-
qeHHe

l'lplmeune'rvl B WHPOKHX
MpoMbilleHMX MacuwTabax

PaccefHHble BKJIOYEHHSA

noJie3HbX HCKOMaeMbiX

(BKpanJeHHue, NMpo-

N HJKOBOBKparJjeHHbie
pyAan)

Cnoco6Hhie K OKHCJACHHIO
npH Harpese (cynbuan
H Ap.)

CyGanmnpytouHecs (KHHO-
Bapb, peaJqbrap H Aap.)

PactBOpiiMble peareHTaMH
1 GaKTepRAMH (LBETHhE
H peaKne MeTaJgbl)

CrniocoOHnle K nepexogy B
ruapoMaccy, nyabny, B3Be-
cn  (pbixJhie ¥ NoJaycKadab-
Hhie MECTOPOXAEHHA H ap.)

a3, coan (cyabgartwn
u ap.)

las

PacTtBop

'napomacca, nyasna,
B3BEeCH

IMoasemHbft 06XKHT K na-
rpeB R0 Cy/bdaTH3awmH
(anA nonyveHns raza u
ANS BhillleJAYHBAHHA Me-
TAannoB)

Bo3srouka

IMoazemyoe Bhilllen1agHBaHHe :
a) xumHvecKoe, 6) Gakre-
pHaJbLHO-XHMHYECKOE; B)
TO e ¢ HanoxenueM ¢u-
3HYECKHX noJeft

CKBaXHHHaA THApOROOLIYa
C OHOBpPEMEHMhIM Bhilile-
Jla9HBAHHCM MOJIE3HOTO

HCKOMaeMmoro '

DHIHKO- XHMHYECKIe

dH3nYeCKHe

Xumugeckne, GakTeph-
ansvunie, oHaNYecKHe

DHIHKO- X HMHYeCKHe

Jdonxen NpuMeHnTLCH H
KOJIYCAaHHbBIX MEeCTOPOXK -
NEeHHAX

IMoucKkoBbe HCCAE JOBaHHNW

Hwmeet raolanbhoe 3naye-
nue ans noOuiui MeTu 1108

lseeT orpanuqeHnoe 3na-
qenne




Kaaccidukalis cnocoboB it TEXHOJIOTHECKIX NMPOLECCoB nepesosa
noJe3nbiX HCKOMaeMbiXx B JErKOMOABHXKHOe cocTosiHiie (pacTeop, ras,
pisecH, riapomacca) aana B ta6a. 11,

Kaaccndukalins reoTexuoJoriuyeckix MeToaoB AOGHIYH NOJe3HkIX
HCKomaeMbix npeacTaBiena B Ta6.a. [1.2 u 11.3.

B 310# kaaccudukatny reoTexHojoriyeckiie MeTOAb! JO6BIY M-
HepanhioOro ChHipbsi OCHOBBIBAIOTCH Ha 06BEKTax BO3AEHCTBHA Wy
CBOIICTB4X, Ha crmocoGax i TCXHOJOrHH nepeBoAa noJie3HbiX HCKOnae-
MbIX B mojBitAKHoe (Murpausuorioe) coctosune. B Tta6a. 11.2 un 11.3
yKa3allti 3HadeHue I BN3MOXKHBII MacwTab npiHMeHeHHs  KaXiaoro
reoTexHoNoOrHYecKoro MeTojia.

/)
Inaga |l

fFIEKOTOPLIE OCIIOBbBI TTPOILECCOB OObBbIYI MOJIE3HBIX
HCKOIAEMBIX TEOTEXTTOJTOMHYECKHMIT METOIOAMIH

[ TIEKOTOPDBIE ®HIHKO-XUMHYECKHE H ®H3HYLECKHE MPOULCCHI,
HCHONL3YEMBIE B TEOTEXHOJIOTHIT!

[pn nobuiue reoTeXHOJOTHYCCKIMH  MeTodaMit HCMOAL3YIOT Tep-
MoxiMmittieckie nipotieccul. Oni co3naloTcs BBedeHileM TenJOBOro oua-
ra suyTpn paGouero naacta. K 3TuMm npoueccam oTHocsTcs: rasiudu-
KalHsa yrasi i caanues, CKHratie cepbl 1 ap.

MaremaTinueckoe onicamiie KiHHeTHKI W macconepenoca B pas3o-
rpesacMoM ropHOM MaccHBe (pyaHoM Teje) npeactaBaseT coboii
CMOXKHYI0 3ajauy i pa3pabotano ouenb caabo. HanGonee cyiuectsen-
110 paccMOTPCHLI (hH3HKO-XIMIYeCKile  OCHOBB  rasudukauny yrias
[1T0] n cxurannsa cepw [I5].

Tepmuueckue gosdeiicTaua Ha pydusle Teaa

[leabio Tepmirieckoro BosaeiicTBHs Ha pyaHblii maact MoxeT ObiTh
nepeBoA MOJE3HOrO HCKONAacMOro B JIErKOMnoaBHKHOe cocTosHie, A0-
cTHraeMulii HameHcHiem anGo ero arperatHoro coctosnis (pacn.ias,
ra3), an6o ¢pu3HUCCKHX CBOIICTB (VMCHLUICHHE BA3KOCTH U T. M.).

HarpeB pyuanoro macciBa ocyiuiecTs.1geTcs KHAKHMI i ra3oobpas-
HLIMI TCMJAOHOCHTEASIMH, HaJOKCcHHEM Ha Hero ¢H3HYecKHX noJer
i ap. B 3aBicuMocTH OT CBOIiCTB N0/1€3HOTO IICKOMaeMoro npi COOT-
BeTCTBYIOILCM Harpese MoOXKeT ObiThL AOCTHTHYTO MN.aBaeHue, cy6Jii-
Mallisd, ncnapelne, Kiunexne, kondencauns. Bce 3t Bonpocw noapob-
HO paccMOTpeHbl B cMeuHanblibiX PYKOBOACTBAX.

Hanosxenie na 3aneXb MaruuTHBIX, 3JeKTpPHUYECKHX | paanalliioH-
MbLIX nofeil HHTeHCHHUHPYIOT B Heil ¢u3iueckie, GH3nKo-xuMuyeckie
11 6aKTepHaabHO-XHMITYecKHe npoLecchl.

! Jlawo ammb KpaTKoe OMICaHHe K3-33 OrPaHIYEHHOCTH o6beMa KHHTH,
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Bosnenctsue SJIEKTPOMArHUTHBIX 10JieH BbICOKOIl I CBePXBLICOKOIT
YyacToT Ha PyAHbIil MacCHB yBeJHYHBAaeT ero MNpPOHHLAaeMOCTb, BbI3bl-
BaeT paspyllenile no rpaniuaM KpucrtaanoB. CywHOCTb 3THX siBJe-
nuit n3noxena B paborax [ 164, 165].

MeToa aKyCTHYECKOro BO3AEICTBHA 11a BbILLCIAUIIBAHIIE MCCTOPOXK-
pemuii coseil 6bin1 npeasnoxen A. B. Pumckum-Kopcakoseim  [162],
B. SImwnkoBeim [197] 1 ap. C nomouibio pOTOPHOTO FHAPOAlIIAMIYE-
CKOro H3JyuaTessi B KaMepe BbillenaynBanis coan BO36yXKaaloTcs
aKycTHuecKHe KosebGaniis 3BYKOBOro JHama3oHa, YCKOpsiollie mpo-
uecc pactsopenns coai. [Tpouecc BhiluesaynBanis, HanpuMep, KameH-
noii cosn yckopsietrcs B 1,5—2,0 pasa no cpasHeHni0 ¢ OOBIMIIBIM 1104-
3eMHBbIM BbIllleauliBaliieM BOAOil.

2. OCHOBbBI TEOPHH ®HJALTPALIHOHHOTO PACTBOPEHHS H
BLILLEJAUHBAHHS BELILECTB H3 rOPHbBIX ITOPO/]

Pacreopenue teepdoeix Ten

[Tpu paccMoTpennn ¢GuALTPALHOHHOrO pacTBOpeHHS I Bblileaaul-
BaHisA BeLWeCTB 113 TOPIbIX MOPOA MOXHO IHCMOJbL30BATh KOJHUECTBEIl-
1ible 3aKOHOMEpPHOCTH, YCTallOBJeHHbIC B XHMHUECKOil KiHeTHKe H ¢i-
3HKO-XIIMHIuecKoil ruapoanHamuke [37, 39, 421].

Kak 13BecTHo, pacTBOpeHIie TBePAOro Tesa B »KHAKOCTH — Mnpouecc,
BO3HIKalOWNil 11 mpoTeKaouii Ha rpaHile pa3aena Tseploil H XHA-
Koil (pa3; xuMiueckie peakuin, NpoHCXoAsiliie 11a NMOBEepPXIOCTH TBep-
J0ro TeJsa, Ha3bIBAIOTCA reTeporeHHbIMIL.

A. H. Ulykapes [194] Ha ocHOBaHIilH 3KCMEpPHMCHTAJbHBIX AaHHBIX

YCTaHOBIT 3aKOH pacTBOpeHHs, KoTopblii B Anddepenunannnoii pop-
Me MOXHO 3amicaTb Tak:

8 (dQ/dt) = KS (C,— C), (111.1)

rae 6 — NJIOTHOCTb pacTBOpsIoLlerocs BellecTBa, r/cm3, S — naowanb
MOBEPXHOCTH pacTBopsiloulerocs tena, cM?; C,, — KOHUEHTpaLls lachl-
LWeHHoro pactBopa, r/cm®, C — KoHUeHTpauHs pacTBopa B Aallliblil
MOMeHT Bpemenn, r/cm3; K — ko3abduunenT CKOpocTH pacTBOpCHIS,
cMm/c; Q — KOJIUeCTBO BellecTBa, mepexoisilee B pacTBOp 3a Bpe-
msa f, cMm3.

Buipaxenne (II1.1) noka3uiBaeT, uTO CKOPOCTb reTeporenHoi peak-

Ui MPSMO MNponopuHoHanblia MJOLWAAH NMOBEPXHOCTH pacTBopsioLie-
rocsl Tesa i HeJOCTAaTKY HaChILEHHs XKHIKOCTH.

Ecan o6bem pactBopntens nocrosinen u pasen V, To

C =8(QV), (I11.2)
8 (dQ/dt) = V (dC/d). (111.3)

Ecnn mavanbnas koHuenTpaums BewecTBa B pacTBope Gbaa Co,
a yepes MpoMeXyTok Bpemenn ¢ ctana C, To, NOACTaBHB BbipaKciiiie
(I11.3) B (I11.1) u npounterpuponas
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0 Co
noJyuHM

{ = (V/IKS)In(Cy— Cy/Cr—C). (111.5)

[ sToM cayyae konuentpauns C pacTBOPeHHOro BeULECTBA B pac-
TOpHTEIe (BOAe)

C=C,—(C,—Co)exp(— KS/V-1). (I1L.6)

Bupaxennem (I11.5) yacto noab3yloTcs AnA 3KCNepHMeHTa bHOro
oupeaedenns K.

Hcenenonauna Hepucta, co3nasuiero o6uiyi0  TEOpPHIO KHHETHKH
rCTCPOreHibIX NPOHCCCOB, H APYrHX YueHbiX MO3BO.H.H BHACHHTb, YyTo
BO MHOTHX CJAYuasix pacTBopelile NPHPOAHBLIX CO.1eH HOCHT Anddy3n-
OHHLIR XapaKTep, TaK Kak COOGCTBEHHO peaKuis PpacTBOpeHis, NPoic-
xonsinias Ha UOBCPXHIOCTH TBepAOro Teja, npoTekaet G6bicTpee, yewm
NepeHoc BellecTsa 0T NOBepPXHOCTH PacTBOPAIOUIErOCs Tesa, OCYLLeCcTB-
JAsieMBITT TIOCPCACTBOM MOJEKYJAAPHOA  HAH KOHBEKTHBHOW Anddy3uu.

Muorouncacnusic GH3HKO-XHMIUECKIe |CCIeA0BaHiHA  NOKa3a.,
uto 3Hauchne K, xapakTepu3yiouiero CBOHCTBAa pacTBopsiollerocs
TC1a, CHALIO H3MCHSICTCA B 3aBHCHMOCTH OT GopMbl pacTBOpsioUIerocs
TCMA, a4 TAKKe OT CKOPOCTH ABHKeHHS PacTBOpHTeJs, ero TemMnepary-
pu 1 Bsu3kocTH. [losToMy ypashenne Anddy3nonHoro pactsopeHis
(I11.1) He MoXKeT NOAHOCTBLIO BCKPLITH SIBJEHHS, MPoOHCXOAsiuLie MpH
pacTsopennn TBCPAOro TeAa B ABHAKYULEACHA XKHAKOCTH, TaK KaK AJA
TOFO HaJlo YUHTLIBATL THAPOAHHAaMHYECKHe YCJOBHS, NP KOTOPHIX
HPOTEKACT PacTRoOpeiiC.

fIpoucce pactsopenns TBepaoro Tena B ABHKYULEACS KHAKOCTH
MOXKIO ONHCATL C TOMONLLIO cHCTeMbl AH(depeHUHaNbHbIX ypaBHeHHH,
B KOTOPYIO JOJAKNL BXOAHTb BHpaKeHHs, onicbiBaioulie ABHKeHHe
ni14KOit Kuakoct, anpey3nio npiH KOHBEKTHBHOM NepeHoce BellecTBa
H sIBACHHS, MPONCXOAslLHe Ha rpaHile pa3desa TBepiloe Teso — pac-
TBOPHTCAL.,

B nactosiutee BpeMsi MelOTC TeopeTiyecKile peLielis JHlb A4

OTACTLHLIX npO(‘T(‘luIlUIIX cJyuaeB pacTBOpeHHsA TBepAbIX TeJa B KHA-
KOCTH,

Teopus hunrvTpauoHtoco ebiesavusanus (pacTeopenus)
OUCNEePCHO-PUCCESHHbIX BEIeCT8 U3 nopucTolx (NeCHAHO-2AUHUCTHLX)
nopod

[pi n3yuennn cbunbTpaunonHoro BbillenaunBaHuA codefl u MiHe-
panoB, coaepXKaulix UBeTHbie MeTajJbl I peaKile 3JeMeHTh, B TOH
HAH HHOIT cTenmennn MOrvT ObiThb NpHMeHeHH TeopeTHYecKHe MeTOdbl
pacueta pacTBOpeHus M BbIHOCA coJeii M3 rpyHTOB, pa3paGoTaHHble
A. H. Ilatpawessim, H. I1. Bepurunsim, I'. A. AxkceabpyaoMm. a Takke
3KkcnepiMenTadabiisie aannsie  H. H. Macaosa, B. TI'. Haywmenuko.
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A. E. Opanosckoii 1 M. H. Tepaeukoii. Yckopenne 3toro npouecca B
TeXHIKe AOCTHraeTCcs MOBbILIEHIleM TeMMepaTypbl I nepeMelliiBaHieM.

[13 ropublX MOpPOA BHILLENAUHBAIOTCA, PAacTBOPSAIOTCA H BbIHOCATCH
nMpex<je BCEro JIerkopacTBOpIMble XJOPHABI HATPHS, Kajis i Apyrie,
a 3aTeM cyabdaThl Kajabuus (runc), kap6oHaThl Kajblis (KaJjbLiT)
HT. M.

B npouecce ¢HALTPALIOHHOTO BbIllleJa4YHBaHIA MOXeT MNPOIICXO-
ANTH:

Puc. III. 1. CxeMa craaMi W 30l BbllLeSatiHBAUMHSA:

1 — BTopoR nccuaHiiR BOAOHOCHLIA TOPH3OHT; 2 — rauna; 3 — BOAOHOCHLIA TOPH3OHT, BMCULaUINR
PYyARHue Tena;, 4 — pyaHule Teaa (3aackKH); § — pasrpy3ouHule CKBAXKHHL, 6 — HATHCTATC.Ablbie
CKBaXHHL, 7 — HanpaBacHie ABHXKCHHA PACTBOPHTCNA

a) yMeHblUeHHe MOPHCTOCTH H Ko3dduuienta GuanTpauitn ropubix
Mopoj H3-3a XHMH4YeCKOil KoJbMaTallH, a TaKxe BCJeACTBHe pa3py-
IIeHHA pacTBOpHTeNeM OTAeJbHbLIX arperatoB H YMNJOTHEHHS 3THX [10-
poa noa aeiictBHeM COGCTBEHHOrO Beca;

6) yBeauueHue mopHcToCcTH H Koddduuinenta GpuabTpaunn 3a cuer
BbLIHOCA COJeii pacTBOPHTE/IEM.

H3menenne kosdpouunenta GpuabTpaunn BbllllesayHBaeMblX FOPHbIX
MOpPOA B KaXAOM OTIeJLHOM CJyuae JOJXKHO OMpefensiTbCA Ha OCHO-
Be crelHaNbHbIX (GHABTPALHOHHBIX ONbITOB.

M3 Tteopun pactBopennss u BbiMbiBaHisi coseii H. H. Bepuruna
[41] n onbitoB A. E. Opanosckoii [144, 145] no Bbllenaunsauiio
3arHMCcOBAaHHBIX TPYHTOB CJeAYeT, yTO NMPH MOCTYMJEHHH B 3aCOJEHHBI
FPYHT BOAbI C pacTBopsioweii cnocobuoctoio Cy—Co Ha NyTH ee ABH-
XeHHs BO3HHKAIOT TpH 30Hbl (puc. 111, 111.2).

3ona A pacrnosioxena co CTOPOHbI BXOAHOTO CeueHHs I pacnpo-
CTpanseTcs Ha AJMHHE yyacTKa (GHALTpaliN, B npeienax KOTOPOro mo-
POAbI Ha AaHHBII MOMENT BpeMeHi BbilllenouyeHbl. B 3Toil 30ne yaenn-
nulit o6beM coJdieil L. coaepXKawnxcs B rPyHTe, Ha AaHHBII MOMeHT
BpeMeHl { paBeH HYJI0, a KOHUEHTpauUlsa Trunca B Bode (B BOLHOM
pactBoputene) pasna C,.

3ona 5 wasbiBaeTcss aKTHBHOMH; B ee mpefenax NpoHCXOAHT pac-

TBOpeHHe H BLIHOC H3 TPyHTa THICA H NOCTeNeHHOe Hacbiulenie GHIbT-
pylouleHcs Boabl riuncom. B npeagenax 3toil 3ombl
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rae tu — yAedblibiy 06beM coqeit g0 Havyana QUALTPAUNH, colepixa.
LLixCs B 3acoaciioii nopoie B MOMEHT BPEMEeHH [. OTH. ean.; Co —na-
yaanL49 KolienTpauns coseH B AaHHOH FK{'_JIKOCT"- r/cm3; Cy — Kon-
enTpaniy NPeAeabiioro nacuulelns 1aHuoi KHAKOCTI COAAMI 1ay.

Hora coctaBa, r/cM3,
3ona B. OTa sona oxpaTbiBaeT BCIO ATHHY GQHAbTPAUHK KHOKOCTH,
r1¢ Moo NPAKTHUECKH He BBILLeNayHBAIOTCA 1l rie COXpansercs
yciaosie C=Cp 0 =L Kag
cieayer H3 TEOPpHH, 30Ha B
_____ AIBAA€TCA  YAaCTbl0 30HL 5
8 —tfim"‘ TaK Kak BHe 30Hb A mciopy
C<Cq u L<. Dopmupopa-

Hie PacCMOTPeHHBIX 30H npo-

[ | HCXOINT B IBe cTaaun. Ha

l _____ J( l ‘ nepBoOA CTaldiil HA yyacTke

— buaAbTpauHit CyLLeCTBYIOT

aunwb 3oubl 6 u B. Ha Bro-

Puc 111 2. Cxeva pacTnopeling M BLIHOCA poit ctaani o6pasyercs 3o-

conen (i.mTparonaM moTokom moaw  Ha A, KOraa yepe3 mekortopoe

(no 1. 11 Bepuruny u A E. Opanonckofi): BpeMs [ nocnae Hayana

0 — NEPRAR CTAAKNHA nponeccca; fH — nTopand cTaaKA Q)HJlepallllll BO BXOMHOMM
NPONEC, Ly — KOHIECHTPAUKA CONECR B pacTBo-

priene a xonie GUALTPAIKK, OCTAALKHMC N6O3- yHacTke NOTOKa RoCTiraercs
HaUCHHA CM. B TrKCTE nojaHoe paBHOBCCHE I BbIHOC

Bcero runca. [Ipn nocrosamu-
HOii cKOpocTH (uILTpaunn Bbllle 1aynBalouleil AKiIKocTH (v=const)

3ona A wuo3pactact, 3oHa 5 npakTiyeckn ocTaeTcs NOCTOAHHOIL, a
sona I ybusacr,

Oanako B 6pabiiueii wact 3oubl 6 Beanunnsl C 1 € BecbMa 6.113KH
K Co 1 Lo (C=095 Co 1 £=0,95 &). B pa6orax A. E. Opanosckoii
[ 144, 145] 3Ta uvactb 3ount 5 Bbigenena B ocobyio 3oHy B.

Ecoin no anune notoka ckopocTh duAbTpauii BOAbL (BbilllesaYH-
Balonicn AKuakoctn) GyaeT H3MeHATbeA, T. e. v=[({, X), AAHHA 30HbI
b Gyner nepemennoii. Coacpsahile runca B BoJe B BBIXOJHOM ceye-
i GyaeT  nocToNiIbIM 10 MOMEHTa MOJIHOro BbiTeCHeHHS (HCYe3HO-
peins) 3onuul B, 1locae atoro C> C,.

B pcaanvupix ropio-reonorHyeckKHx yc/JAOBHAX MeCTOPOKACHHIT no-
JIC3HBIX HCKOMACMbIX MOTYyT CyLLeCTBOBaTb TPH MpHHUHMNHAJbHbIE CXe-
Mbl (hiALTPAUNN AKIAKOCTIH: a) yepe3 nopbl; 6) Mo TpewlHHaM; B) OA-
HOBPCMCHIIO uCpe3 NOpbl H TPCLLHHBL,

Teopnst ¢mabTpaunoHHOro pacTBopeHisi M BbiHOCa (BbillleayKBa-
1) coqaeit H3 MOPHCTBIX rOpHbLIX nMopoa pa3pabortana B Havane 50-X
ronos tl. H. Bepurnuwim [37, 39, 42], koTopbifi nokasa’a, uto pac-
TBOpCHIIC I BbLINOC cOJeil 13 FOpHbLIX nNopoi npH (GHAbTpauiH BOAbL B
X B o0uiecM cAyuyde OMICHLIBACTCA ypaBHeHHeM KOHBEKTHBHOI AH(-
(y3itn ¢ 10NOTHHTEAbHBIM YJeHOM, YUHTHIBAIOLWIHM pacTBOpeHHe coJieH
B npouccce ¢uavtpauii. [Ipn 3T70M oH cunTtaer, yTo B 60.1bIIHHCTBE
npakTiiecknx cayyaes KpHtepud [lekne oTHOCHTeNbHO BeaHMK M NO-

3TOMY CKOpPOCTbio Anddy3nH N0 CpaBHEHHIO CO CKOPOCTbIO PHABLTPaUHH
MOXHO npenebpeys.
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B stoM cnyuae mpouecc BbillleraunBaiisg coneii 6yACT ONHCHBATL-
¢sl ypasHenueM Konpekuuy (puabTpauuit) ¢ AONOAHHTENLILIM U.ICHOM,
YUHTBIBAIOUWHM PAacTBOpPEHHe conell B lpouecce ¢puabTpauii, a TakKe
ypaBHellicM pacTBOpPCIHHS, CBA3bIBAIOWIM 3TOT AONOJAHUTCALILIN YJjel
€O CKOpOCTbIO (HJAbTPAUHH U, COACpPIKallHeM co.eii B rpynte £ it B
¢uabTpyloweii Boge C. Ilpn atom C u § n3mensiores B ¢pynkuun ot
Aauiu nyTH ¢uabtpaunn X H NPOAOJKHTENLHOCTH  (piabTpauni (.

B upupoAHbiX YC10BHAX BCTPEYaloTCA ABa BIAA  3aCOJCHHOCTIL:
) nosepxiuocTias, Han njeloyHasi, KOraa pacTBOPSAIOLULCCCS BEILCCTBO
06BoJIaKIIBaCcT NJeNKOoil nmpakTHYECKH HEPaeTBOPIMbIE  MIHHCpaJbible
3epnia AN MUICHKON Pa3jHyHOil TOJLLIB BHICTHIAeT NMOBCPXHOCTL MOp
i Tpelun ropubix nopoa; 2) o6beMHas, WjaH AHCOEpcHas, Koraa pac-
TBOPAIOLLCCCS BCLIECTBO paccesnio (BKpamnjcho) B BHAC TOHKOro jiic-
lepciiolo MaTtepiana (OTAe blibIX YacTHL, KPHCTaJJIOB Il iX arpe-

ratoB) uan B BHAc Oojee KpynHbix o6pa3oBauuii (CTsZKeHIs, 1PO-
naacTki, JHUH304KH H Ap.) B Macce HepaCTBOpPHMOro martepHaJja rop-
HbIX MOPOA.

[Tpu nosepxiocTHOM NN MJEHOYHOM 3aCOJICHHH OTKpbITass yaelh-

Hasi MOBCPXHOCTb PAacTBOPSICMOro BellleCTBa paBHa MpHMepPHO 0.0
BHIIC ero moJnoii mosepxuoctn. I[lpn ¢uabTpaunoHIOM BbillieJauHBa-
HiH oHa 6vaACT H3MCHATbCsA He3HaudTeabno. Ho 3To, no HawmMm npen-
cTaBJeHisiM, AEeICTBHTCAbHO JHUIL B TOM CJyuae, ecaH  TOJILIHA
nJAeHoK PacTBOPHMOro BelLCCTBAa MO CpPaBHEHHIO C AHAMETPOM MOp HJIH
IIHPHHOI TpewHi B TOPHBIX NOpPOAax Maja. DTOT THMN 3aCOJE€HHOCTH
60.blLIC BCEro pacnpocTpaHeH B CKaJbHbIX MOPOAAX.

O61beMias 3acosentiocTb NMOPOA BCTpeyaeTcsi B NecYaHbIX, TJHHH-
cTolX, JaéccoBuanubix rpyntax. H. H. Bepurnu [37, 39] cuntaer, uTO
NpH AHCNCPCHOM 3acCOJICHHH KOHTAKThl MEXAY pacTBOPHMBIMH H He-
pPacTBOPHMBIMI 4acTHUAMH MOPOA HOCAT NPEeHMYLLeCTBEHHO TOYEYHBbII
xapaktep. Ho Takylo 3akoHOMepHOCTb Hesnb3si NpHHIMAThL 06d3a-
TCJAbHOIl, TaK Kak B psle cJAyuaeB KOHTaKThl OyAyT 3HauyHTeJbHbI,
ocob6eHHO KOraa pacTBopsiolieecsi BellleCTBO BOAOHENpPOHHLIAaeMO H
BMellaeTcss B rAHHHCTBIX nopoaax. Ho ynenbHasi noBepxHocTb pac-
TBOPHMBIX BellecTB B 3TOM cJyyae 6yaer Bcerga GoJiblue, yeM MNpH
nosepxiocTHoMm 3acosennn. [Ipn mncnepcHom 3acosennn B mpouecce
pacTBOpeHHs I BbIHOCA PacTBOPHMBIX BELLECTB HX OTKPbITAas MOBepX-
HOCTh yMelblUaeTcs,

E)"(p(pemusuan NOBEPXHOCThL pacTBOpeHUn coJei. [IpH moBepxho-
CTHOIi 3aCOJIEHIOCTH TPELUIHHOBATLIX MOPOA MJOLLAaAb OTKPLITOH yAesb-
1Oil MOBEPXHOCTH  pacCTBOpsIoUlerocs BeuiecTBa (cosel) 6yner

= L1 = go/ho’ (1”.7)

rac fi — cpeaHsas TOJULHIA NJIEHKH COJel B MOMEHT BpeMenn [, cM;
oy — cpeanss TonwMHa cJosi coseil A0 Hayanaa ¢uabTpaunn (B Mo-

Ment speMeHn £=0), cM; § — yneabublii 06beM coJeil, coaepKalxcs
B MOpoJax B MOMEHT BpeMeHH £, OTH. ef.

B npouecce BhilienaunBanis 3HaueHne o He meHsercs. Ecan npn-
HSATb, YTO NMPH NMOBEPXHOCTHOH 3aCOJIEHHOCTH PBIXJBIX MOPOA (rpyHTOB)
HepacTBOpHMble YaCTHUbl FPYHTa HMeIOT (OpMYy wIapa AnameTpoMm d,,
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a KO.1HYeCTBO 4acTHU B canHuue obbema rpyHta HviaeT n, TO MOKHo
3arnHcaTh:

o = n(d, + 2h)*n; (111.8)
§=-—=WUd,+ 2hy —d/|n; (111.9)
Ly = —;3'- I(d, + 2n,)* — di|n. (111.10)

Peiuas cosmecTHO nocjejHyge TpH ypaBHEHHSA OTHOCHTE/IbHO O, h n n,
f10Jy4aem
: d o
W =6 - — (LI

[lpubanskeHioe 3HaueHue  NpH Ao/di<1Z CNpaBeINHBO C TOY-
noctuio 10 5%. Takim o6pa3oM, npu NOBEpXHOCTHOM 3acOJeHHH Tpe-
mun 0 nop nopoa 3PpPexTHBHYIO yAeaAbHY0 MNOBEePXHOCTb CoJeii ®
MOXHO CYHTaTh He 3aBHCAILCA OT BeJAHYHHB § H NpHOJNIKEHHO paB-
HOA NOCTOAHHONA BeanulHe o = Lofh,.

3Ta 3aBHCHMOCTb JIeACTBHTEJNbHAa W AAA TPEIIHHOBATHIX, H AMA
pHIXJALIX IOPOA.

[lpn o6hbeMioM 3aconeHi KOHTAKThl 4acTHL coJjefi ¢ yacTHUAMH
CKeJeTa NMOpPOAbLl HMEIOT Yallle BCero TOYeYHbIi XapakTep, a BeHYlHa
OTKPLITOR MOBEPXHOCTH CoJiefi B Mpolecce pacTBOPeHHs H BbIHOCA
Oy/IeT YMCHLIIATLCA BO BpeMeHH.

Ecan B eanniue ob6beMa nopoanl COAepXKHTCA f, BOAOPacTBOPH-
MLIX YacTHU CpCAHHM JAHaMeTpOM do, A0 Hayajaa (pHAbTPAUHK
(npu {=0), a Bo BpcMa puabtpaunn d (npu £>0), 10

o = nd®n,; (111.12)
= ? ad*n,; (111.13)

- (111.14)

Pelras nocaeanne TpH ypaBHeHHS OTHOCHTeJabHO o, d W n,
noayuaem

=6-5yYd, L, (I11.15)

M3 conoctasnenna Bupaxeuun (IILIT) u (I11.18) npu C=cCa
do=hy chaeayeT, 4TO OTKPHITASA HayajabHasg [MOBEPXHOCTb COJIeA MpH
IIOBepXHOCTHOM 3acosicHilil B LIecTb pa3 MeHblue, 4eM MpH Aucnepc-
oM. Osnnako B Buipaxkenun (I11.15) u3 Beanunusl o caeayet HCKJIO-
YHTb MNJOULaJAb COMPHKOCHOBEHISI CaMHX BOAOPAaCTBOPHMBIX HacTHL,
TaK KaK 3TH KOHTaKThl BOjJoOHenpoHHuaeMb. Toraa oKoHuaTeJsibHO
noay4im

= g, (TIL16)
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