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HPEJIUCIIOBUE ABTOPA K HEPBOMY 113]IATNIO

(Ipermaraemas paGora mammcana mo sajammo IenTpansroro
VUHO-MCCIeOBATENTECKOTO  TCOJIOr0-PAREeI0OTHOTO HHCTATYTA
LHUTPH).

Lear ee — pocnommate npoden n JIUTECPATYpE O PYIHBEIM Me-
TOPOKIEHIAM, B KOTOPOIT 10 CHX NOP BONPOCH, CRABAHHLIE ¢ n3yue-
' M* TOBCPXHOCTHEIX HacTell CYJLQUAHBIX MeCTODOKICHON, He
'Y YURNH eme XOCTATOYHO MOMHOTO OCEeICHNS.

“m- » sIpn cocramnmenun paGorm aBropy OBlIa owxazama Gonpmas
©vompb co croporst H. T. HKacemma n 10. B, Mopauercroro,
UCMOTPEBININX TePBYI0 MONOBURY paGoTHl M BiecImx psj me-
“paenenmii. Kpome toro, memmmmu comeravn 10, B, Mopasien-
VROTO aBTOD HOJIL30BAJICA HA TWPOTSIKEHUH Beeit pators.

VrkazaEHEIM IumaM, a Taxke pyrosoyictey Certopa Mumepair-
oro cupea ITHUTPH, ofecniean Bmemy Gaaronpuarne yeaosmns
i palorm, aBTop npwHOCHT 3;ECchH rinyboxyio Graropapuocts.

1936 r.

ANCIOBHAE PEIAKTOPA KO BTOPOMY PIS,L[A!*!I/IH)

Hnaccuveckan monorpagus axan. C. C. Cmuprora «30na oxme-
HA CYyNLOUIIEIX MECTOPOMICHMITY, BRINCTIAS OePREIM H3aa-
“M B 1936 r., spumack Pe3yJIbTATOM ero MHOTOJIeTHIX 00N pHEIX
~JICIOBAHNI B 0GJIACTH MUHEPaIOrnm runeprevunx ofpaszopanmi.
fue n» camom mavarme CBOCH HAYYHO-TPAKTHYECKON meaTeln-
i C. C. Cmupron 00pATHN BHEManue Ha Te riayfoxne npespa-
‘1A, KOTOPBIC NPeTepreBalor IepBuYHbIe CYNLQUHEE DYyaBI

@ 30He BHBeTpEBaHMA. OH ocofo BaMHTEPECOBAJICA BONPOCAMH
FEOXHMHM W, B YaCTHOCTH, MATDPATAN XHMHYCCKHX BIIEMEHTOB Ipn
9THX BBMEHEHMSIX M CPady ONMEHII BCIO BAKHOCTE JeTalLHOTO MHHEe-
PATOTHYCCKOTO M3YYeHUA 30H OKHCTEHWH, ¢ KOTOPBIMH  Te0JIOTY
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OPHXOIUTCA MMETh JIeJI0 B UEPBYI0 ouepejib Npi MMOMCKAX PYAHBIX
MECTOPOARICHAN.

Obmamas MCKIIOUATEILHOMR HAGTIOMATCALHOCTLI0 W HACTOHYM-
BOCTHIO B CTPEMICHHM JATH TOYHYIO JMATHOCTHKY H3Y4aeMBIX MIHC-
pasbHEX oopasosannii, C. C. Cyupmos cobpan 1 oopaboras Gora-
reitmuil PAKTHUICCKII MATEPHAT. IlomyTHO OH KPUTHUCCKE MCIIOIL
a0BaJl BCIO ONYOIMKOBAHHYIO K TOMY BPCMEHH 3apy0Ge/RHyR0 TATC-
paTypy IO OTHM BONPOCAM. [a ocHOBAHMM BTHX HCCACIOBAHNE
O ¢ HPEJesILHOI JeTROCTHIO paspafoTajl KpuTepmi, NO3BOJISIONNE
0 OKUCJIGHHHIM [OBCPXHOCTHEIM BRIXOAM PY/HBIX TeJl CYMUThH
0 IIpE[pDJIG n ﬂpIIMCpr)M cocraBse ][Gpﬂ[‘[ql—lhl"( p}",'.[, yTO uHUMeeT
qPE3BRIYAIHO BAFKHOC 3HAUCHMC NpM PAIMIOHAALHOM HPOBEACI
MOHCKOBO-pa3 BEIOYHBIX pagor.

[ToaToMy eCTecTBeHHO, |TO omyOMKOBaHHAS WM MoHOTpagd
fnma  BCTpPRUSHA FeOIOCHYECKOil ODIeCTBRHHOCTRIO © Or POMHBEIM
gETepecoM. Ira monorpafus o cux 1op sBIAETCHA HACTOLHOM
KHWCOI A 1A Te0I0r0B, KOTOPHIM IPMXOJIATCSA MMETh JIeJIo ¢ pemces
(IeM TPARTHIeCKIX 3a1aT, 0COBEHHO TIPH MHTEPIPeTAMIIL ORUCICH
HBIX BHIXOI0B CyapPUIHEIX MecTopomu;eHﬂﬁ. Heemorpa Ha TO,
qTO COBETCKIME MCCIICHOBATE/IAME (B. T'. MesikoBoIM, 1. 1. Muas-
oyproy, @. B. Yyxponuy, T. H. Mlagayn, . C. I'pumaeHko,
H. A. flpom @ np.) ¢O BPeMEHH BHIXOJA B CBET 9TOil KHULH OBLIN
POBe/SHBl IITPORHE HCC] oOBAHAA KOPHl BBIBCTPHBATIIA TOPHLIX
{OPON ¥ PYAHBIX MECTOPOJKIeHHIT, BCE OCHOBHEI T10JIOKCHITH MOHO-
rpadun C. G CMIPHOBA NOJHOCTBIO COXPATIMIN ¢BOe AKRTYaJBHOE
3HAYeHAE. % :

Braycxas 3TOT TPYA BTOPHIV HajanueM, DPeMarIuA HOITOMY
cowia BO3MOMKHBEIM, 34 OUYCHB HOGONLITMME M3MCHCHUAME, COXpa-
HWUTH BECH TEKCT 0T0il PabOTHL. HeroTopoMy CORPANICHNIO NOABEPreA
UOb CMECOK JIMTeparyphl.

A. I'. BemexmuH.

HPENCIIOBRE PEJIAKTOPA K TPETBEMY N3IAHNIO

Brrm2gmee B CBeT B 1951 r. Bropoe M3IAHIC mosorpaduu C. C.
(CMmproBa «30HA ORMCTACHAS CyIbQUIHBIX MECTOPOFRIGHIID TIOI-
HOCTHIO PA3OMTIOCH B MEPBHIS S U BBITYCKA. ¥ YATHIBAS 60JIbImOi
maTepec K 9TOA KHUTE CO CTOPOHBL Te0JIOroB, Axapemusa Iayx
CCCP Bmnmyckaer ee TpeTbuM uananmeM: Oes KaKAX-TEO0 M3Me-
HEeHHIL.

A. I'. BemexmuH.



BBEOIEHUE

Obmenssectno, kaxue PeIIMTe/ILHEIC U3MCHEHMS IIpeTepie-
BAIOT CYMbQUIHLE MECTOPOMICHHS B CBOMX BePXHOX 9YaCTAX,
NOABCPTAIONNXCA  OKMCIIAIOMEMY M PACTBOPAMEMY JCHCTBHIO
I]()BOPXHOC-THHX BOJI.

Uamerenna st macromnko wmmorma BHAYHUTEJIBHBI, 4YTO C€O-
3Halorcs GojLmMe 3aTpyAHEHUA TIPH PemIEHHE BONpOCa O Xapak-
Tepe MECTOPOMICHNA Ha TIy0uHe, 3a MpejeaaMu IeiCTRIA nOBEPX-
HOCTHBIX BOJL.

" Menserest, u mogYac MCKIOYATENLHO Pesko, MuHepayloTHye-
CKMH W XHMUYCCKHH COCTAB pya. Oaum 5ieMeHTH BEIHOCHATCS u3
AOHBl OKHCIIEHUS, JADyTHEe OCTalOTCH, O0Oramasich, 34 CueT BLIHE-
CCHHBIX WJIM WHBIMH TIYyTAMH, TPETHH UPHBHOCATCH W3 GOKOBEIX
[OPOIL, ABIAACH 1O CYIMECTBY WYMALMH UePBUUHOH HewaMeHeH-
HOIi Pyzie TaHHOTO MECTOPOMK/ICHISI.

Ho ue Toanko MUHCPAJIOIMYCCKHE M XHMHYeCKHIl cocTan pyx
HUpPCTEPIICBACT W3MEHEHHA B OKHCJEHHOH 30me. llamensiorcs
WHOTZA U MOPQOJIOTHA, M YCHOBHA 3ajeraHus, W npyrue ocoben-
HOCTH MECTOPOMICHM L.

Becnma mepesnko, Haupumep, Mbl HAaOJIIOIaeM Pe3KYI0 pasHmmy
B MOIHOCTAX PYJHOTO Tejla B OKUCJICHHOI M HeM3MEHCHHOI yacTay
Mecropoxienna. (ueHs wacTo 3aTem pymTHEI MaTePHAJ «pasMashi-
BACTCH» B GOKOBEIe TMOPONBI, 3aTYIICBHIBAS AHCTBUTEILHYIO MOP-
homornio Mecropomnenus u yenosus ero 3aJieraguA. 3aMacKp-
POBBIBAETCA M XaDAKTEP THIOTEHHOTO WAMEHeHHS OOKOBBIX nopon,
CTOJIb LCHHBI IS MOHUMAHOA 0CO0eHHOCTE MECTOPOKICHNA.

Bee otu u jipyrue wamemenns oco6oit cuin JOCTUTAIOT B TPH-
OBEP XHOCTHBIX YACTAX MECTOPOIKICHNSA, B TICPBHIX MeTpax, WHOTA
ACHUMETpPAaX OT moBepXHOCTH. B TO ke Bpems sTO HaumGomee mo-
CTYIIHAsA YacTh MECTODOMKICHHA W MMEHHO ¢ Heil MMEIOT B IePBYIO
O4EPeNnh Nes10 W NMOMCKOBUK, W PA3BEJMAK, W ONCHUIUK.



WaanmHe TOBOPUTH, HACKOJIBKO BaKHO YyMETh pazbmparnen
B 0CcODEHHOCTAX noBepxﬁocTHoro BEIX0OJIa MECTOPO:KjeHnda, B 0CO0-
GeHHOCTAX ero 30HB OKMCIeHHs, YTOOH C/ENATh T paBUIThHHBIH
TpOrHo3 Ha TiayOumy.

MEL HepPeIKO MPOXOANM PABHOJYIIHO MUMO BEIXOJOB, Kazky-
AXCA HAM MAJIO MHTEPECHBIMH, TMPOMYCKAA HEHHEIC MECTOPOH/e-
qust. J CTONB jKe HepejKo 3aTpaudBaeM 3HAYHTEJLHEIE CPCCTEA
HA TpoBeAeHHe JOPOTOCTOANINX Pa3BejlOTHBIX pador 1A perieHis
BOTPOCOB, OTBET HA KOTOPHIE MOMKHO Opt10 OB TOJIYYHTH M3Y9ad
JIHITH OGDﬁBHHOCT‘W HOBQPXHOCTHO[‘O BBIXOJ(A.

Ilesblii  KOMIIEKC BONPOCOB BO3HMRAET Y uccilefoBaTeI,
KOT/l4 OH BCTPCUAGICH € Pe3KO M3MeHCHHBIM BHIXOIOM Cyan{mL-
HoTO “MecToposkZeHuA. V m3 Bcero TOr0 KOMILICKCA naubonee
BACHEIM, TOJ/IO/KAIMM peNICHII0 B HePBYI0 Ouepelb, sABJIACTCH
BOIPOC O TOM, KAKOB Xapakrep cynQUIHOro, HE H3MEHCHHOTO
POMECCAME OKMCIEHAA pPYyIHOTO MaTepuala. MNuage rosops,
HEOGXOMMMO 110 OCODGHHOCTAM 30HB OKHMCJIEHIF BOCCTAHOBATL
raBHemEe 0COGEHHOCTH CYJbPUAHOI B0HBI, MPOH3BCCTH CBOCIO
pOA (PEeKOHCTPYRIMION IOCTISTHHEX. B mnjeame peROHCTPYRIHA
374 JOKHA OHTH W KAYECTBEHHOIL NI KOJIYeCTBeHHOM. MBI LOTHH LI
OTBeTHT, HE TOMLKO HA BONPOC — KAKMe MHHEPAJsl CJaraior
cyabQUAHES PYMB, HO H B KAKAX KOJHYECTBOHHAIX COOTHOTEHIAX
HAXOXATCA 9TH MEHepassl. Ul jmmms TOCHe PEROHCTPYRIMHM CyJIh-
GUIHO BOHHI MOMKHO IepeiiTH K PEMCHILo JPYyrix BOTIPOCOE,
wacTo TAWE JOCTATOUHO Ba;RHBIX, PCIHICHMC KOTOPHIX OOBIMHO
HePA3PHIBHO CBA3AHO ¢ BOLPOCOM O XapAKTEpe cyb(uIHOIN B0HH .

Ha nyTH PEeKOHCTPYKIWH IOCJC/HCH TIePBEIM CPeCTEBOM AB-
JIOTCH TOIHOe TO3HANNE MIHE PAIOTHI OKMCICHHOI 30HHL. Vixe onHa
CIMCOTHAS MEHePAJIOTHA JaeT O4eHh MHOrO, B IEPBOM npulJInKe-
HAW pemiaeT BONMPOC O KAUeCTBEHHON PeKOHCTPYRINIM. Ilo ocraTou-
HEIM CYJIB(IIIAM, 10 PYROBONANMM MUHEpajgaM 3OHLI OKHCJIeHn A,
M0 XapaKTepy «eJIe3HAKoBy I T. I MOMKHO HEPEIRO cesarh psjl
BAIREBIX BEIBOJOB O cyandmuunoii 3ome. Ho, pasymeercd, CKOMLKO-
qAOyAb 1OMHAS PEKOHCTPYKIAA BO3MOMHA IHINb Torma, KO/
MB DTy CHHCOYHYIO MIHEPAJOIHMIO PACCMOTPUM B paMKax mpo-
necca npeoGpasoBamms CcylIbGEAHOrO  MaTepunaja B OKHUCIIEeH
HETIL. 3

Paszo0paB 9T0T Ipomecc B JAHHBIX KOHKPCTHBIX YCIOBUAX,
BLACHWB TIABHEE OCOGEHHOCTH BBOJIONUN CYJL(UINOr0 MatTe-
pHaja, MB CMO3KeM B OOJIBMNHCTBE CIYHYACB NPOM3BECTH M Kage-
CTBEHHYI M TpPy00 KOTMYECTBEHHYIO PEKOHCTPYRIIHIL. ITocmen-
HAS, TAKAM OOPA30M, CBOTUTCA K IO3IHAHHIO MHHCPATIOTIH ORMC-
JeHHOI 30HS M IJIABHEHMAX 0cOOGHHOCTENl ee PA3BUTHs B JAHHEIX
yeaosnax. llnage ropops, BOMPOC PEKOHCTPYKHIMM ecTh B OCHOB-
HOM BOIPOC TEOXHMWI OKICACHHON 30HK B JAHHEX KOHKPeTHBIX
yCIIOBHAX.

B



K comanenuio, reoXuMua 30HH OKMCICHHA CYALQHIHBIX MECTO-
POKIeHMI N0 CHX HOp He HANUIA eINe JOCTATOYHOTO OTODpPaskeHms
B JMTEpPAType HA PYCCKOM fA3nKe. COBEpPIMCHHO OTPHIBOYHBIE CBe-
eHEA PasfpOCaHE B cHENHAJLHLIX paforax; KPoMe TOTO, CXeMma-
THUYECKHE M HE BO BCCX JAcTAX BePHLIE XAPAKTEPUCTHKH 30HEI OKIMC-
JCHAA TPABOAATCA B PYKOBONCTEAX II0 PYAHBIM MECTOPOKICHUSIM.

Mesay TemM Ham Rpaiine HeoOXOTHMO yMeTh pasbuparnes
B 0CODEHHOCTSX IIOBCPXHOCTHBIX BHIXOMOB U 30HB OKUCJICHIA.
He romops yme o rpomammeix tepputopusax Coperckoro Comoza,
emle OMUMANMAX WCCACJIOBAHNA, THe MH B TIePBYIO  TOJORY
BCTPETHMCH ¢ BHIXOJAMH, — Jajke B 0ollee WJIM MeHee JaBHO
IKCIVIOATHPYIOMNXCA PYZHEIX paiioHAX BONPOCHL, CBA3AHHEC
¢ HOBEPXHOCTHBIMU YaCTAMH CYJIbQUIHBIX MECTOPOMKIEHUIT, He
vrpataan Gosbmoil octporel. MomHO OBLIO OB TPHBECTH IJMHHEL
COACOK (aBalel/'I», HMeBHOINX MEeCTO IpHu H3y4YeHNH W pasBeJlKe IIO-
BEPXHOCTHRIX yacTeil MecToposaermii. Ho m Ges sroro cnmexa oue-
BAJHA HEOOXOIAMMOCTh PAGOTH, Hajarapmiei 0o0lie¢ WHIN MeHee
HOTHO OCHOBHEIE 0COGCHHOCTH B0HE OKHCIICHHS,

Padora B. dmmonca «Bropnunoe oGoramenne pyJHBIX MeCTO-
pommenniny (I)' rmaBHeiM 00pasoM IOCBAIEHA BOUpocy ofpaso-
BAHHA 30HBl BTOPUYHOrO cyiandupnoro oboramenns. Il xors snecs,
pasyMeercd, TOJy4yalT IIMPOKOE OCBEeIeHHe I BOMPOCH 00paszo-
BAWHA 30HLI OKMCJICHAA, HO BCe 3Ke NOCJeHHe 3aHMMAIT He Iep-
Boe mecto. Hpome toro, B pafore IMMOHCA YPe3BHEUAKHO MaloO
BHEMAHHA Y/eJIeHO MHHEpajornd OKHUCJICHHOI B20HBI u ee cne-
mAPHICCKIM 0COGEHHOCT M.

Jpyraa paGora, HocBANCHHAA OONIAM BONPOCAM Z0HBI OKH(-
aennsa, pabora I'. Illmeiimepxena «30HE OKHCICHHA U I€MEH-
TamMu  CYJILOUIHEIX MeCcTOPO:KICcHMIDY (2), mapmas 9YpesseryaiiHo
CHRATYIO ¥ MCCTAMM 9YPE3BBIYANHO APKYI XaPAKTePHCTHKY 06IIMX
ocobeHHocTeil 30HB ORHCIACHIA, CONEPIKAT CJINIIKOM Majo TaH-
HBIX 110 TEOXWMHM OTJEJLHEIX 3JIEMEHTOB B HTOI 30He.

W maxonen, patora A. Jlokka «Bsimesogennse BEXOTE Kak
THAR K MEIHLIM pyJdaMm» (3) TpakTyeT HPCHMYIICCTBEHHO CIie-
OUAJbHAEE BONPOCH ONEHKN IO BEIXOAAM MECTOPOMIEHHH Mejl-
HEX TopguposnXx pyx. Ilpaspa, smece MHOTO HeHHBIX cBejCHHII
M 10 oDIUM BOMpPOCAM B0HH OKHCJICHHA; Bee ke pabora wmeer
cruenuuueckoe HazHAYCHIE,

VYxazauueiMu TpeMA paboTamMu aKTHUECKM M MCYCPIBIBAETCH
BCA WHOCTDAHHAH JIMTEPaTypa, OXBATHEBAWINAA OoJjiee MM MeHee
IIOJIHO WHTEpecyIomyIo Hac Temy. OcTaeTcsa sareM MHOTOYHCIICHHARA

! lleppaa undpa B crobrax (ikypemsoM) mocie HazpamuA paGoOTH N
ABTOPA OTBEYAET COOTBETCTBEHHOMY HOMEpY B CHHCKe JIHTePATYPHI, MOMEITen-
HOM B KOHNe KHATH; Bropad wudpa (npamas) oGoznadaer cTpammiy.



cepust pabor, TOAYAC YPe3BHUAHO IEHHKX, HO M3JATAIONIHX
OTJeJBHEIC, CTENUAJbHEE BOTPOCH 30HBI OKHCICHHS.

B cBasu co Bcem 5THM ¥ BO3HHEKJA MBICJL COCTABATE CBOETO
pojla PYKOBOACTRO IO 30HAM OKHCIEHUA CYJILQUIHBIX MecTo-
POK/ICHIIT, PYKOBOACTBO IIOIyJsIPHOE, KOTOPLIM CMOIIH OB BOC-
10JIL30BATLCH M CTYJEHTH CTAPMAX KYypcOB TOPHEIX BTY30B 1
MOJIOJIBIE CIEMUAJIHCTEL.

PyKOBOXCTBO 9TO, KAaK fBCTBYET M3 €T0 HA3BAHMA M OIJIABJIC-
HHsl, TOCBAIIEHO BBHIXOJAM MECTODOMKJeHHiI M B0HE OKUCJCHHS,
BTOPHUHOE jKe CyibuiHoe oforameHne CKOALKO-HAOYTb HOIHO
He pazbupaercsa. QHAKO OpPraHmYecKas CBA3L MEKIAY B30HOM OKMC-
JIeHUA U 30Hoi# 0GOTaleHusi ecTeCcTBCHHO BACTABIACT KACATLCH,
M MHOIJA JOCTATOYHO NOXPOOHO, HEKOTOPHIX BOIPOCOB BTOPHYHOIO
cyasQuaHoro oborameHns.

Pabora pazmenserca Ha TpPH YacTH.

[Tepsas wacTh comepskuT 0OMIy0 M JOBOIBHO CXCMATUYECKY IO
XAPARTEPHCTURY 30HB OKHCJICHUA W IPOTECCOB, B HEH HPOMCX0-
JUAIHX.

Bo Bropoii wacTu, ABJIMIOMECA TIABHOIL 9ACTHIO paboThL, waia-
raercs IeOXMMHA W MuHepajorus Hanboliee BAKHBIX 3JIeMEHTOR,
BeTpegaomuxcss B sone oxuesenna. OcoGennoe BHIMAHHC obpa-
MeHOo HA MUHCPAJIONMI0 30H OKMCJIEHHS W, B 9ACTHOCTH, HA TaK
HA3RIBAEMBIC (PYKOBOIANIHEG MHHEPAJBD). 37eCh e IPUBOLATCH
B WCuepPTHIBAIOIIAE CIHCKH MAHEPAJOB 30HBI ORMCJICHM JUIA OT-
MeIbHEIX METallilIoB. '

Tperbs uacTh, HANMEHBIIAA TIO ofrbeMy, TOCBAIMIEHA MCIIOIb30-
Bamumi0 ocoGemHoCTeil 30HH OKHMCJEHMA B HPAKTHYCCKoir pabore
MOMCKOBMKA, pasBequnKa M ONEHNIHKA CyIbQUaHBIX MECTOpOje-
guii. OTa yacTh ABIAECTCHA, TAK CKA3aTh, «TMPHKJIANHBIM 3aRIIOHC-
HpeM» TpefsIyIHX riIas padoTsHL.



SACT L HEPBAH

XAPAKTEPHCTHKA
OBINIX OCOBEHHOCTEN 30HBI OKUC/IEHM S
1 1IPOUECCOB, B HEI NPOMCXOSIMUX

Cynbpuns, kak masecro, HOYCTOMUMBEL B PACTBOPAX, BaKJI0-
HAIOMNX CBOOOMHBI KNCIOPO, 1 PaHO MM MO3JHO B TaKNX yCJO-
BHAX NEPEXONAT B KHCIOPONHBIC COCHHMHCHIA — OKMCJIBI, THApO-
OKUCJIEL, CYNB(ATE, KapGOHATE u T, 1.

Cropocrs Takoro Hepexosia 3aBHCUT OT MHOTHX OGCTOATENBCTE
i BOOOIIC B BRICOKOH CTeNCHH pasuoobpazna. Beaemgcernme aTOoTO,
4 TaK/Ke BCIeICTBHE DA3IMYUA  OOINCTe0IOrHUeCKyX yeaosmi,
U KOTOPBIX HAXONATCHA OTHe/IBHEIE CyTb(UIHEE MECTODOMICHUS,
MEL @ HAGIOaeM NX BEIXONBl B PasimuHbx COCTOAHUAX, OT COBep-
{HCHHO OKHCJICHHBIX M Pe3KO BHINCJIOYCHHHIX BEIXOTOB, CJIOMCHHEBIX
KPEMHE3EMOM ¥ ORMCIAMH W I'HIDOOKHCIIAMH 3Kejie3a ¥ Jazke
OTHHM KPCMHE3eMOM, JI0 BHIXONOB, CJOMEHHEIX cyabjunamu,
[OYTH He HeCyIHMI CIeJ0B OKHCIICHUS,

Hackosmbko Bennmka Grisaer PasHAda B CKOPOCTH W3MCHCHHSH
OTACJIBLHBIX CyNLOUIHBIX BEIXOTOB, MOMKHO BHICTH U3 CJICTYIOMIX
iByx mpumepos. B (amyun (IIpemusa) ' opnn us HUPUTOBLIX BHI-.
XOAOB ORucamacH mumb Ha 0.5 MM rayGums aa 8000 JeT, OPOTeE-
X CO BpeMeHH OCBOGOMICHHS BEIXOJA OT JETHNKA.

C npyroit croporw, B Mim (Hepana), xak cootmaer A. Jloxmi
(3, 101), B oxmoM uz YETYNOR OTKPHTHX pafoT, He 9KCIIOATHPO-
BABIIEMCA OKOJIO TOMA, XalbKO3WHOBAMN PyZa Tak oKHCInIack 3a
9TO BpeMs, 4t0 Ha ray6umy 10—15 m oxono 15% Me/li, 3aKiIyan-
Meiicss B pyne, nepemuio u pacteopimoe cocrognue. B 10 e Bpemn
X&ILKOUHPUTOBEC YYACTKH OCTAJIMCH HEH3MEHEHHLIMI.

Ho we rtonnko B pasnmumsix paitonax mabmionaeM Mel GoJbmme
Pasimais B CTENOHU OKHCIICHHOCTH CYNbpUAHBIX BhX0/0B. Bechma
HEPETHO B IpejellaX ONHOTO U TOro jKe paiiona, a mHOrIA maske
B OIHOM M TOM jKe MECTOPOKICHNN BCTPEYAEM MEl PasHTEJILHEe
OTIMYHA B XapakTepe M CTENeHH OKWCIICHMS. ObycaoBaupaercs
9T0 pasmooGpasue pasuooGpasuem n obumuem QarropoB obmero
S

' I'. Iseiinepxen u II. Pammop (4, 168).



¥ MECTHOTO 3HAueHW#d, OlpefeligIoIUX CKOPOCThL M  XaparTep
ponecca OKMCICHH,

Xapagrep pYJIHOH MAaCCH, c¢ MHHEPATOTHYCCKIT ¢OCTaB 1
¢TPYKTYPHO-TCKCTYPHEE OCOOCHHOCTI, obmmit xapakrep GOKOBEIX
HOPON, KANMAT, peibed, TeKTOHMKA M HEeJBIl PA APyTruxX ocober-
HOCTEll — BCEe HTO OKA3BIBACT TO WM HHOC BJMAHHEe Ha XOJI Ipo-
Hecca OKMCJIeHNH.

K paccmorpeniio BeeX 9THX (ARTOPOB Mbl Ceifwac u nepeiiniem,
O Tpeae HeoOXOMHMO, XOT# OBl -CXeMATHICCKH, O3HAKOMHTLCA
¢ TOil cpejloil, B Tpejiesiax KOTOPOil MPOMCXOUT OKRNCICHHE CYnh-
(puaHOro Marepmala.

I. CXEMA LHPRYJIALUN BOI B [PAMNOBEPXHOCTHOM YACTH
3EMHOI KOPBI 1 HEKOTOPBIE OCOGBEHHOCTH ITUX BOJ

Mo . Munuy (5), obmacTs MUPKRYIADEM HPUIOBEPXHOCTHEIX
BOJ, MOKeT GBITHL pasfiesieHa Ha CJe/yiOnime TPH 30HBL.

Tleppag 1 camasg BepXHAA 30HA, PACTIOJIOKEHHAsI MEHY TO-
BEPXHOCTHIO W YPOBHEM TPYHTOBEIX BOX, — 30HA HPOCATHBAHMH.
B aroit 30HE ITPOMCXOAMT AOCTATOYHO CBODOJHAS M JOCTATOMHO
GpicTpag TMPKYIANUSA BON, TO HPEHMYIECTBY B BePTHKAIBHOM
HANpaBJIeHUH K YPOBHIO TPYHTOBBIX BOJ.

Bonsr amecs GoraThl KUCJIOPOAOM M YTIEKHCJIOTOH 1 obIamanT
SHAYNTEILHON OKUCIAIONEH # pPacTBOPAIIICH c1ocO0HOCTHIO.
QrielbHBE TOPH], TPEIWHS ¥ TOMY HOZOGHEIE TOJOCTH B I0PO/AX
30HE NPOCAYMBAHMMA CHOPAIMYECKH OKABBIBAIOTCH BAIOJIICHHBIMI
EAM BO3AYXOM, WM BOJIOM, MM OJ(HOBPEMEHHO M TeM I IPyrhM.
f1 MO}KHO B OOIEM TOBOPHTH O BOAHO-BOIYITHOM pesRmMe B 06-
MACTH B30HBl IPOCAYHBAHMUIL.

Hmxe oroit 30HE, B ofmeM cjaydae yiKe MOoJ YyPOBHEM I'DYHTO-
peIX BOJN, pacmojaraercs soua muctegemnmsa. Hmkpas rpaHuua
gocyIe/iHeil OMpeleJiAeTcs MyHKTaMI NepecevyeHns ypPOBHi TPYH-
TOBHX BOJ ¢ TIOBEPXHOCTBIO, MHAYE TOBOPH, HMYyHKTAMI HCTEYeHNA
rpyHToBEIX BOMX (mr. 1).

B mpemenax 9Toil 30HB BOJBL HMEIOT HEKOTOPOE JBIDKCHHE,
OBLIYHO OCTATOYHO cJjafoe M HANPAaBIEHHOe IpenMyIIecTBeHHO
ik nyHkraMm mcredeHma. TawmM 00pasoM, B IPOTHBOHOJOFHOCTE
30He TPOCAYMBAHUSA, IJie, KAK yiKe YKA3HIBAJOCh, OCHOBHEIM Ha-
paBieHueM [BIKCHUs BOJl SIBIACTCA BepTHKANILHOe, B 30HC
JICTCYEHHSI BONLI WMEIOT TEHISHINIO MEJICHHO IlepeMemaTheA n
B HaDpaBJIeHmAX, Oozee MJM MeHee OAN3KEX K I'OPU3OHTAJILHOMY .
Hpome TOTo, OTeIbHBe HOJIOCTH B IOPOAAX OTOil S0HEL MOCTOAHIO
3aI0JIHEHE BOJON, ¥ NOCIHegHAA o0JagacT yyKe HHYTOMKHBIMU,
Kag IpPaBHiio, KOJIMYECTBAMH pACTBOPEHHOTO B Hell KuCJa0poja.

VI, HaxoHem, HU;Ke B0HEI JICTCUEHHF PACIOJIAraeTCs 30HA 3a-
CTOHHBIX BOJ, BOJ, He MepPeMEMIAIONIUXCH M He COJep:RaluX CBO-
DOMHOr0 KHICJIOpPOJA.
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Heobxonnmo mmers b By, KOHEYHO, YTO TPAHUIEl OT/EIIbLHEIX
30H HEe HABILIOTCHA YeM-TO aOCcoJI0THO HOCTOAHHEIM, a, Haobopor,
B 3aBUCIMOCTH OT pANa 0BCTOATENBLETR LpeTepueBamwT 3HAYNTEh-
HBE KojleGaHms. YrRe ooHa cMeHA CYXHX H BIAKHBIX BpeMEH Toja
BREI3BIBAET Kojefanme ypoBHA TPYHTOBEIX BOJ, a4 BMECTE ¢ TeM W
KoJebaiye rpaHNIN 30H NPOCAYHBAHUA M WCTCUCHMSL,

Kpome roro, npusegennas cxema gnnseres HIeAJALHOIT U npep-
moJaract ciayuyail HUPKYJIANAN BOX B nopopax, Gojee WM MeHee
OAUNAKROBEIX B OTHOWIEHNH BOXOHETIPOHMIACMOCTH, B clyqae sie
HAJMUIGL B JIAHHOM  YYacTKe TOPOM pasiImyHoil NPOHUIAEMOCTH

Spobent epynmobliz
fod

@ur, 1. CxeMa WUPKYJIAIUE Boj B HOPUCTHIX noponax, obaagaomux Gomee
WM MeHee OJUHaKOBOH BOJIOIPOHMIIAEMOCTHIO,

@ — B0Ha IipocaYnpanuda, 6 — zoHA WCTEYCHHA; € — BOHA 3ACTONHIIX BOR.

CXEMa 8TAa 3HAYMTEJILHO YCNoKHAeTcA. A ecum, HanmpuMep, Ml
MMECM JIeJI0 ¢ mopopam, o0JaJaIoNUME HUYTOMRHOLN NpOHITAe-
MOCTBIO, TO B TAKUX YCIOBUAX BOOOIIE TPY/IHO IOBOPHTH 0 KaKoji-
0 30HATLHOCTH B OTHOMTCHMI MU PKYJAANAL TPYHTOBKX BOJ,
[ocnennsisn coBepmaercs mo ormesnHbIM TPeINMHAM U TOMY TOH06-
HLIM TOJOCTAM M HOCHT, pPasyMeercs, HCKIOYHTeNILHO NpUXOT-
JIMBEHII  XapakrTep.

Caenyer, makomem, wateropmueckn HOTYePKAYTH, YTO BO MHO-
TMX CJYHasiX MBI BCTPETHMCH ¢ YPE3BHIYANHO OOIIbINTM pasHo-
00pasHeM IMUPKYJIANUN BOX B npefesax ORHOH M ToOH Ke B0HLI
NpOCAYMBAHNSA, fla/e NPH HAIMIME (oJiee WM MEHEe OIMmHAKOBOIL
BOJOIpOHATAEMoCT TIopoA. [leiicTBuTenLHO, pasiauuEas IumHA
{ MOIHOCTH OTACALHBIX TPENUH, Pa3imyHes (OPMA OTHeNbHEIX
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OJIOCTEel — Bee 3TO OOYCIOBAT M Pa3jiduHYI0 CKOPOCTH Ipocayu-
BaHWA BOJ. DB OJHMX TONOCTAX Boja OyJer 3amoiHATH BCe
HPOCTPAHCTBO — OT CTEHKH JI0 CTEHKH, B IPYIUX OHA OyeT mepeme-
MATHCA 10 CTEHKAM, OCTABIAA YACTh M0J0CTH cBoGogHOU. Pasznmu-
Hoit Oyjaer u CKOPOCTh DPOCAYMBAHUA, B 3aBUCAMOCTH OT CHElM-
fuyecknx ocobeHHOCTEI OTIEIbHBIX noJjocret. A Bce 3TO BMECTe
B3ATOE O0YCIOBHT GoLbmoOe pasHoOOpasme B pPesmMe cHaOMKeHHH
BOMOH, KHCIOPOIOM W yrnclmcnomﬁ OTJIEZIBHEIX YYaCTKOB 30HBI
npocaumpannsa. IlogarHo mosTOMy, ToweMy, faske B ciyuae Gomn-
MOl OJHOPOAHOCTH PYIHOTO Teja, TAK HPHXOTINBO PACTIONE-
FAIOTCA B 30HE OKHCICHHS OJOKH PasjiMuHO M3MEHeHHOIO Cyabdui-
HOI'0 MarepHa’a.

Ilo mepe mpocaunMBaHWs TOBEPXHOCTHBIX BOJL BO Bee Hojee m
Gosee TyGOKmE TOPM3OHTH PEIIHTENLHO MEHAeTCA W OOmUE MX
xapakrep. [loskjesas Boja, TOUAKAONIAA B 110BEPXHOCTHBIIL cJI0i,
HACHIIEHA KHUCJIOPOAOM W YIVIEKMCIOTOR ' M 110YTH HE COJCPHKUT
pacTBopeHHEIX coJjeil. Boma sra ofmagaer peskuMu ORMCIAIONMMU
if PACTBOPAIONIMMIT CIIOCOOHOCTAMU I HAXOMUTCA BOODINE e B PABHO-
BECHH € MMHepaZaMm 30HB npocaumBauus. CHoycKasgch BHH3,
OHA OKHCJHET U PAcTBOPSACT Pa3MYHBIC BEIIECTBA, BCTPCYAIOIIHECH
Ha ee MyTH, W, TAKAM 00pa3oM, MOCTETICHHO TePsieT CBOM KHCAOPOA M
Bce GoJiee u GojIee HACHIIAETCS COMAMM M JIPYyTUME COedMHEHHAMNA.

JlocTuras 3acTOHHON B0HH, BOIL B ofmem cjydae y#ie He
00TananT C¢BODOJAHBIM KHCJIOPOAOM H, Hperepues mo IyTH P
pasHoOOpa3HBIX W3MEHEHMI B XapaKTepe M CTENEHM KOHIEHTpd-
UM, 0KA3LIBAIOTCH TOYTH B PABHOBECHH ¢ MATePHAJIOM, CIIaraiiinm
3acToiiHyl0 30HY. B Tarux ycaomuax, BooOme TrOBOPS, MOLYT
NPONCXOJUTEL JINIIb KpaiiHe MeJUIeHHO TIPOTeRAIomme peakimyiy
ofMeHA MEKIy MUHEPAJaMH 3aCTOHON 30HBI M PAcTBOPOM, OTpa-
HUYUBAKIIIECA INPUTOM JINIE CAMBIMU BEPXHUMH qacTAMH 3aCTOM-
HOIl 30HBHL.

B 30He WcTeueHnsd, TPOMEH(YTOUHOH MeHjly B30HAMH IpOCayu-
BAHHS W 34CTOIHOI, NPOMEKYTOUHEIM Oy[AeT I TOBejeHHe BOJL.
B GoapmmHCTBE CJIy4aen, OJHAKO, H3-3a OOBIYHON KpaiiHeid Mejl-
JIEHHOCTH 1M PRYJIANUE 3/IeCh BOJ yCJIOBUs 30HBI HCTEUEHIS ynyT
famKe K yCJIOBHAM 3aCTOMHON 30HBI, HEKEIA 30HEL NPOCAYMBAHUA.

OueBuIHO, WTO B IpefeliaX 30HE TPOCAYMBAHUA CYIbHHAB
He YCTOHWITBH, B 3ACTOIHOI 30He, HA0GOPOT, YCTOMUNER, B 30HE KC
HCTeUeHHA HA0IIOMAIOTCH HeKOTOPHIE CpeJiHne yCJIOBUA.

Jlamee MOnHO CKazarh, 4TO B 30HE LPOCAYMBAHUA PacTBOpeHHC
npeoGianaer Haj OTIOMKEHNEM, B 3aCTOHHONH e 30He yCTaHABIN-
BAETCA PABHOBECHC MEKLY TeM H JPyruM M, Kpome TOro, u TO M
J(pyroe NPOMCXOJHT KpaiiHe MeJneHHO. 30HA MCTEUCHUd, 3aHUMAR

1 He roBopsd 0 MajIo MHTEPECHOM JUIA HAC a30Te M HeQOIBIINX IOPIMAX
JPYTUX Tasos.
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TPOMEHYTOUHOE I10JIOKEeHHe I B 3TOM OTHONIEHHH, ONATEL BCE Ke
Gosee Gnu3Ka K 3acTONHON 30He.

Mosxuo pesioMmpoBaTh Bee CKazaHHOE TAKUM ofpasom.

30Ha 1POCAUNBANMA ©CTh 30HA OKWCJICHHBIX Py, a 30HA 3a-
CTORHASA — 30Ha Cyanduamex pyin. B zome wmcrewenma moryt
COBMCCTHO CyMECTBOBAThL W OKWCIENHEE W CYJbuanbe pyiw,
¢ pesrnM OoOBMHO TIpeobiagaHmeM Tocjeannx. Ul zatem, me ocra-
HABAHBASICH HA NOXPOOHOCTAX, MOMHO CKA3aTh, UTO YCJIOBHA JUIsi
BTOPHYHOTO Cy/b@uanoro oboramenus HauGosee G1aroNpHATHEI
B HHKHAX TOPH3OHTAX 30HEI MCTEUYCHHWA H B BEPXHUX 3aCTONHOI.

IlpuBeniennag cxema, pasyMeeTcs, SBITAETCH BCE KE CXCMOil,
i HADMIONAIOTCA MHOTOUNCICHHBIC CIyuam OTKJIOHeHHiT oT Hee.
Tak, oueHL uyacTo HEKHAH I'DAHATIA OKWCJCHHBIX Py B3ajeraer
rOpas/io BeIe YPOBHA TPYHTOBEIX BOJ; PeKC HAOIIOTAIOTCH i
o0paTHpiC COOTHOIIGHHA. 3areM, B UpeleJax BOHH OKHCICHHA
MOMHO BCTPETHTh 3HAYATEJBHLIC YYACTKN COBEPIICHHO He H3Me-
HCHHBIX CYJMLOUANLIX Py M, HA0O0pOT, B Hpejesax cynbdurHOI
00HAPYKATH GJIOKN ORMCICHHBIX Py, U T. 1.

HOHC'IHO, €C/In  ypOBeHDL TPYHTOBBIX BOJ CTOUT [JOCTATOYHO
A0JTO Ha OZHOM M TOM jKe TOPH30HTEe IJIH MEPeMeNaercs BoobIme
HC3HAUNTEABHO, OKUCJEHNe BHE 3aBUCHMOCTH OT RaKUX-JINGO
APYTHX yCJIOBHIl TOCTUTHET YPOBHA I'PYHTOBLIX BOJX H OyaeT GoJee
M| MeHee YHUBEpCAJIbHBLIM. Ho rakune VCJIOBHH HH B KaKOM Cay-
Uae He MOTYT CumTarhesi oOMUuM ABIeHueM. K ToMmy e B cBazn
¢ XapaKrepoM BOXONPOHANACMOCTH NOPOJ, CJAATAIONUIX TaHHLIT
YYaCTOK, O4YCHB TacTon HU(JGH.IL’- He HIpuxXoauTesa IrOoBOPUTH 00 ypOBHO
FPYHTOBBIX BOJ.

Nmes Bce sto B BUy, Heo6xomnmo Goiee nojpo6HO GeTaHo-
BHTBCA  Ha  (aKTopax, ONpPeJCJHIONMX CTCNEHL, MHTeHCHBHOCTIH
IIponmeccoB OKUCIEHUA W I'J'Iy()ﬂl[y HX HNPOHHKHOBEHUA.

2. ®ARTOPBI, ONPENEJAIONHAE HHTEHCHBHOCTDL
ORHCJIEHNA H IVIYVBUHY Er0 UPOHUKHOBEHM I

CoBorymmoctn akropos, onpejeasOmmx XapakTep OKHeJe-
HIA, MOKHO NOAPA3NIeIdTh HA J{Be TPYNNUB: T'PYHIY permHOHAIE-
HBIX, U o0muX, (gaxropos, BimsHHEe KOTOPHIX (oJjiee My MeHEe
OMUHAROBO CKABKIBACTCA HA BCOX MECTOPOKACHHAX JAHHOTO pailoHa
I Ia7Re HECKOJILKUX PANOHOB, M T'PYIIy (GaKTOPOB MCCTHEHIX,
WX JIOKATBHBIX, OKA3BIBAIOIINX BIMAHNC HA X0J OKUCJCHHH UL
JIAHHOTO MECTOPOMKICHUS WM YacTH ero.

H meproit rpynne orHocaTes Kimmarmueckme u Moposoro-
TEKTOHHYECKHEe (ARTOPH m ofmue 0COGeHHOCTH MeTAIIOTeHmy N
XMMH3Ma BOJ JaHHOI 00JacTH; KO BTOPOil — XapakTep JaHHOTO
PYRHOTO Tesa (ero MiHepaJbHbIl COCTAB, CTPYKTYPHEE W TeKCTYP-
HEE 0CODEHHOCTH), YCOBHA 3aIeTaHNA U Xa pakTep GOKOBEIX IOPOJ.
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Pernonansusie Qaxropn
Ranmarudeckne paxropsr

U3 xmmvatnueckoXx (axkTOpoB HAUMOOIBINEE BIHSIHHE HA XO1
IPOMECCOn OKHUCJIEHNsT OKA3HIBAIOT CPEJHAA TOIOBAs TeMIeparypa
Il KOJIMYECTBO OCAJIKOB.

OquHI{HO, UTO 4YeM BbIIe CpeliHAfd I'ofoBag TeMnepa'r_vpa, TéM
0oJlee YHHBEPCAJIbHO TIPH TPOUYNX PABHEIX VCJIOBHAX NpOIAeT
ormeaerme. W caemoparesnmo, B TpommuecKmx o00IacTAX, Kak
IIpaBUilo, XOpomo «IpopaloTaHHbBey BOHE OKMCJIeHus GyayT
HaOIOAaTRCA vale, HeMean B JPyTUX.

RoamgecTBO OCAZKOB M TeMIEpATypa, OHPejelisas B OCHOBHOM
BJIQJKHOCTH, BMECTE ¢ TeM ONpENeNAlT W CTeleHb KOHIEHTPHPO-
BAHHOCTH PACTBOPOB, MHPKYJMPYIOMHUX B 30HAX TIPOCAYHBAHUH U
ucreveHna. llpm Oonwmoii BIamHOCTH MbI OyIeM HMeTh [eJo
¢ Kpafime pasdapjCHHBIMI T IOTOMY, KaK NpPaBWJio, Majo PeaRTHR-
HBIMI paGTBOpﬂMH, YTO MOMKET ITOBECTH K BBIICJIaYMBAHUIO HEKO-
TOPRIX AJIEMEHTOB B oIpejeleHHsX 30Hax. lIpm Mamoii BmazHOCTH
MBI B T€X Ke YCIOBHAX MOKeM TO/TYYNTH 3HAYMTENEHEIC MECTHEIE,
BTOPWYHEIE 00OTAIICHMNSI.

CieyeT HaIOMHOTH, KCTATH, 410 B 30HE McredeHus B olmewm
cJIy4ac BCeTJa WMeeT MecTo HeKoTopasg OOROBag NHPRYIANHS
BOJl W IOTOMY B YCHOBHAX GOIBINON BIAKHOCTH, OONBINOH pai-
AaBIeHHOCTH PACTBOPOR, CIYCKAIIIIXCA CIOAA H3 30HE NPOCAYH-
BaHM#A, NOCIJHNE MOTYT W HE YCIeTh NPOopearnpoBarh ¢ CyJib{n-
1aMH M YHECYT METAJUIEL 338 UpeJelibl MeCTODPOKIeHHs.

B cBasm co BceM BBIIEHM3IOMEHHHIM MOKHO OHIO OB JaTh
rpy6yio 06myH XapakTepucTHURY B30H OKHCICHHA ¥ BTOPHYHOIO
L’;yﬂb(bHHHOTO GﬁOFﬂIlLCHHH JIIS pa3JIH‘IHBIX KINMaTHYCCKHAX 30H
(radm. 1).

Pasymeercs, Tabammy 5Ty HEOOXOQMMO pacCMATPHBATE JIMILIL
KaK CXeMy, O0TOOpPa;KaioIyl HEKOTOPHE FeHepallbHble TeHJIeHIN,
TAK KaK Mejas cepusa Jpyrux (akTopoB, HOMIMO KINMATHYECKHX,
olpejelsieT JaCTO OCHOBHBIE YePTHl OTHEIbHHIX 30H.

He mumuanm GyjeT oCTAHOBUTHCA HECKOJLKO Oojee mogpobHO
Ha BONPOCE O XOJe OKHCIACHAA B 00MacTAX € CYyXUM KIMMATOM,
TaK Kak UMEHHO B HEX HCPEJKO HPHXOAUTCSI HAGIIONATE IPCKPACHO
BRIDKEHHBE B0HBI OKHCICHHA M 0CO0EHHO BTOPHYHOTO CYJIb(uj-
Horo oforameHmsa. JTO TeMm 0ojlee BaKioO, UTO MHOIHE MEeCTOpo-
JRJICHNMS, KOTOPEIC MBI HAOII0jaeM cediuac B MHBIX, 00Jiee BIIaKHBIX
RAMMATHYECKIX VCJIOBHAX, B CBOE BPEMs MHOJBEPrajinch IOBEPX-
HOCTHEIM M3MEHCHISAM B YCIOBHAX CYXOr0 IYCTHIHHOTO KJHMAaTa.

-
1 B gmauynresasHoil wactn maaaraiores no I, Hlnediiepxeny (2, 73—83).



Tabanma

Xapalc'repnc'mna 30H OKHCICHHA H CYJII)(])H}IHOI'() uﬁoramennn
B Pa3HLIX FIAMATHYECEMX YCAOBHAX

HKammar
r
3oHu TpONH- TPOMH- ’ YMepeH- yMepeu- ! noaap- IOJIAP-
qyeckHit YecKul HBbLI HBII | HEl HbI
BllasmHbI cyxon BITasiHbLIL cyxcii | BlramkHBIN Cyxou
|
: | ; | |
Xapawxrep Ilpexpacuo IIperpacno| OGEYHO ‘ Yacro npe- Kpaiine HKpaiiae
80HEl OKHC- BEIDA~= BHIpa- X4 poio | HBpacno | cJabo ciabo
Jennd, HeHa u HCHA. BLIpa= BRIDA- \ npoAB- IpOAR-
y TacTo | FHEHA. Hena. | JIeHa. JieHa.
peaKn |
BRIIIETI0 - J
YeHA. | ! .
| |
XapaxTep O6orante- | Yacro upe- Yaute Be- | Hepenio oreyr- | OTeyT-
30HLI CYJdbL- | HHE OT- KpacHo pameHa ‘ X0pouio | CTBYer. CTBYeET.
fuauoro CYTCTBY-| BHIpa- IJI0X0. BEIpa-
oGoraie- eT HJIH Hena. | mema.
HHHA. ILJI0X0 \ {
npcAB- [
JIeHO, | | .
|

I'. llueitnepxen (2, 76) caepyommm o6pasom pesioMupyer cBoi
OIIEIT IO M3YYEHWHD BTOPUYHEIX 30H CYJIbOUIHBIX MECTOPOKICHUI
i0TO-3anafuoii AQpurm:

«Cnemyer mopuepruyTh GoXbIIOe pasiuune MeMRIy Kpaiime
CYXOMH KINMATHYOCKWMI OO0JaCTAMH, C HX IIPEeHMYIICCTBCHHO
AMUBOANYCCKEME, 9acTO KAaTacTpPo(GUUecKNMH BHITAJACHHAME OCAaj-
KaB, B o0mel CymMMe Bce e He3HAUMTEJbHBIX, W HOPMAJLHO-CY-
XHMH OGIAcTAMM, B KOTOPHIX CTOJIh K€ HE3HAYHTELHEIE OCAJKHU
BRIDANAI0T NEPUOIUYECKH M ropasfgo Oosee paBHomepHO. . . MHs
MHOTOJIETHHX MOHUX HaGJOAeHWmi Hajx OONbOIMM YHCJIOM MEJJIKHX
i KPYTHBIX DYIHBIX MECTODORACHUII I0ro-3nagHoii A¢purm, maxo-
AANNXCA B PA3MHYHBIN KINMATHYeCKHX O00IAcTAX — OT Kpaiime
CyXuX JI0 TOJYyCYXuX, s MOI YCTAHOBHTE, 9TO MAKCHMAJIBHO-
ONTHMAJBHULIE YCIOBHS g 00pasoBaHUA XOPOUIO BLIPAMKEHHBIX
BTOPHYHEIX 30H OCYMECTBIAITCS B TPOUMYCCKUX HOPMALHO-
CyXux ofJacTax ¢ HUX NePHOTHYECKAMHI JIOMICBHIMH Ce30HAMM
1 9TO, HAOPOTHER, COBePHICHHO HE3HAUNTEIBHOC OKHCJICHHC, TIPH
ITOYTH OTCYTCTBYIOWIMX 30HAX BTOPHYHOTO oforamenns, HaOI0na-
JA0CHh B 00JACTAX ¢ KpailHe CyXuM KIMMATOMb.

On sxe (2, 76) momuepkuBaeT M JPYTy0 BaskHYI0 0COGEHHOCTL
ILYCTHIHHBIX obacTeil, MMEHHO BO3MOFKHOCTD TIepeMenieHuil pyi-
HOI'O MalepHaia nyTeM KanmjJIAPHOTO NOJBeMA BOJ B 3aCYILIHBEHE
HePHOJbl. JTO ABJICHHE, OYEBHHO, MOMKET MMETH CKOJBKO-HHOYIb
MAPOKOC Pa3BHTHE JIHINL B yYacTKAX 30HB OKHCJICHHSA, PACIOJO-
MEHHBIX HeNOCPelICTBeHHO HaJ YPOBHEM TpPYHTOBEIX Box. Iloji-
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HEMAQMIECs M0 KANMJUIAPAM BOJBL BHIIEIAYHBAIOT NP STOM
HEKOTOPHIE COeJMHEHHA W3 HUKHAX TOPH3OHTOB M OTJIAraiT HX
B pepxHAX. TpPYAHO 0KUIATH BCE 7K€ 3HAYUTCALHBIX 1EpeMelleHHi
Marepiaia yKasaHHBIM TyTeM — MUIPanueii CHU3Y BBEPX, TeM
fomee, WTO BHICOTA KAMJUIAPHOTO HOJBEMA BPAX JH NpPEeBBIIAET
n atix yeiaosusax 1—2 m.

B jureparype BO BCAKOM Cliyyae OTCYTCTBYIOT JIOKa3aTellb-
HEle JAHHBE 00 00pazoBAHNW 3HAYNTEIBHHIX 00OrameHHH MyTeM
HaﬂﬂﬂJIHPHOI‘O nornemMa.

Mogdoaoro-resrornteckne  GarTopb

[ Toro uroGsl OKHCTCHHE CYJAbLQUIHOTO MaTepuaa IponLio
folee WAM MeHee YHHBEPCAJALHO 11 MPOJBUHYJI0CH TOCTATOUHO
rayGoKo BEH3 (B 1pejiese A0 YPOBHS TPYHTOBEX BOJ), HEOOXOMMMO
speMa, Boobule ToBops, 3HaunTenbHoe. dem Jombme, ciejona-
TeIBH0, AAHHBI YY9ACTOK MECTOPOMYICHNH IOIBEPracTCHd OIHC-
AAoneMy JTefeTBHIO I0BEPXHOCTHBRIX BOJ, TeM NOJHee HPOHeT
QRUCIIeHHe.

Oreiona ICHO, YTO BOIPOC O CKOPOCTH dPO3HH MMeeT FPOMajHei-
imee 3HAUEHHe JIA 00pasoBanusa 30HBL ORHejennsi. Jerro npejcra-
BUTH cebe Takue YCJOBAS, IPH KOTOPHIX CKOPOCTH IPO3HOHHOTO
cpesa GoJIbIIe CKOPOCTH HPOXBIZKCHIA OKWCTOHNA BHU3. B stom
caryuae BOOGIIe HIRAKOIL BOHBL ORMCICHI He MOJKeT 00PasoBaTBCA,
TAK KAK TONBKO YTO BOBHHKIINEG UPOAYKTE ORUcJeHus Oyayr
CHOGHTBCA TPOYEL DPO3HEN H HA 10BEPXHOCTH MBI BCEe BPeMA Gynem
VMETh CBE/RNIA ¢y IbQUIHEIN MATEPIAT.

Tarmy ofpazom, cTagus MopporeHesuca, B KAKOH HAXOIUTCS
JMAHHEIT PyJHBILD paion, HMeeT LEPBeHCTBYIOLICe 3HAYCHUE B dop-
MEpoBannn oxuesaennoit soust. M copepmento ouennjino, 4TO Ha-
qanLuee cTagnn Mopporenesuca ¢ MX 00BMHOH GOJILIIOMH CKOPOCTHIO
Hposnn HeGmaronpuATHL A 00pPA30BAHMA XOPOUIO BBIPAYKEHHOI
SOHBI OKHMCICHMSL M, HAOOOPOT, KOHEUHBIe CTAajHil, KOTJIa pailoH
HPUGIMIKAGTCS K COCTOAHMIO IEeHeIIeHa, GrarompuATHEL

Odmuae 0co0EHHOCTH MeTaLI0rCHnn

[IpunajgiesHocTh MECTOPOMRICHNI K OffHOMY U TOMY 3Ke MeTaj-
JIOTEHMYECKOMY SII30/y 00YCIOBIMBAECT YACTO BHAYHTEILHYIO WX
cuemuuunocTs. B ¢BOIO 0uepenb 9TO MOiKeT BRI3BATL M HEKOTOPYIO

1 Caef(yer OTMETHTH, MEATY TPOYNy, YT0 7S 00PAs0BAHHA MOUINLIX 30H
BTOpUIHOTO cyJibpuiHoro oboramenns HanGoaee OIArONPUATILIMIL ABITIOTCS
He KOHEYHBIC CTAJHN, a4 HeKOTOPbLIE CPEIWHHbIE, TP KOTOPLIX 3PO3MsL OTCTALT,
HO He Pe3KO, OT CROPOCTH IPOJABMAEHNA ORNCJACHUA Buus. B 9TuX yer0Buax
B 30He ODOrameHNsA MOMNKeT CROHIEHTPUPOBATHCH Matepual, Oy IeHHBIHA
M3 Weoll cepnu TOCTEOBATEIHHO CPE3ABIINXCH 3pO3Men YIacTKOB MeCTO-
POFKIeHEA.
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cnenuuuHOCTE R Xole npomecca ormer
BCEro  mamHOro paiiona. s naLoeTp

CHMA, XaparkTepuyo aig
AN MOYKHO upmsecTti

BOCTO‘IHOS&ﬁaﬁHaHLCI{HB HOJIPIMGT&JIJII/I'{GCHHG MBCTOpO}H}IeHHH,

KapOoHaTHOCTE 1 MLITLAKOBUCTOCTE P
HaRAAZBBAIOT cnenudugeckie paiioHnnIe
JICHHLIC 30HE 5Toi 0Omacrr,

YIHOIR Maccw KOTOPBIX

Hsrecrnoe suawenme MIMEST 3aTeM M BO3PACT OpymeHeHMs nan-
HOTO pafiona; wmokmo OBLIIO  GEI CKa3aTh, vyro MECTOPOMIeH T I
Gomee npesume mmeror bonbime mancon ma «pedbIBaHUe B OKizC-
TAOMIX  YCJIOBAAXY, Hesmesn MECTOPOMIEHHST MOJONBIX MeTamro-
TeneTngecknx amox. Ho, ROHETHO, moloKeHme 3To mmeer Kpaiine

CoJIell, HesResn 1epBEIe,

3T0 pPasimunme B XapaHTepe BOJI MOJKET UMeTh HBHOTOPOG BJIUsIHNE

B OTHOINEHHH MHHepaJI0-

FHN TIOJTY TaeMBIX TPOAYKTOB, HO M B OTHOmCHHK UHTEHCHBHOCTH
U TIIYOMHB OKUCIIeHns, Ilpanga, s HONaBRAOmeM GolbmuHeTpe
Caydaes cuemudmra cocrasa HOBePXHOCTHRIX BOJT COBEPHICHHO

Mecrabie, uan JOKATBHDbIC

» $arTops

Xaparrep PyAnoro wrena

Munepamzornueckii COCTAB DYNHOI Macch m ee CTPYKTYpHO-

TeRCTYPHBEIC 0COGCHHOCTH oORA3BBAOT pe

XO04 OKuCJICHHUS, HOHHOCTLIO 9TO BIMAHMe pasﬁnpae'fca HHHe,

HeHHA, u, manpuwmep, crenumieckn IMppoTHHOBAaA pyna -
AATCA CKOpee, Hemesn HaxogAmasca B Tex K€ yCiIoBn

TOBagdg.
2 Arapg C. C. CMmHpHOB
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HKoamuecTBo mmpuTa NTPaeT TPOMAJHYIO PO IIPH OKHCJICHAH,
TAK KAK HTOT MHUHEPaj, H3MCHACh B MOBEPXHOCTHBIX YCIOBHAX,
gpeaBHuaiino opecupyer Ipomece ORMCJIeHHs APYTHX MUHEPAJIOB.
TlouAaTHO HOBTOMY, 9YTO CTENEHb MUPUTHOCTH PYABL B PALY JAPYTUX
daxTopos mMeeT BechMa 0OABIIOE 3HAUCHIIE.

Jlanexo He Oespasimuen u xapaxrep skmibmoii maccsl. Ilpu
[IPOYHX PABHBLIX YCIOBHAX PyAa ¢ KapOoHATHOM FRUILHOM T0PoIoi
ORHCIUTCS CUibHee, Hexean pyfAa cmenunuecku KpBapuesas, Tak
KaK KapGomarsr ropasgo Gosee JIerKO PacTBOPHMBI U Topasmo
Jlerde OTKPLIBAIOT JIOCTYI ORMCISMON[AM areHTaM K Cy/abuiroMy
MaTepuay.

Henpsa MeRMOUNTE TaK:Ke W BINAHNA CTPYKTYPHO-TEKCTYPHBIX
0coBCHHOCTeH, TaK KAk OHM B BHAUATEJILHO Mepe OIPeesioT
XaparTep M PKYJIANEE Boji. PyJIsl ¢ III0THOI MACCHBHOI TeKCTYpoil
Goiiee TPY/AHO BOXOTPOHMIAEMBI, HEKeIN TPEIITHOBATEE, IPY30-
BBIe, JCHTOYHEIE B TOMY NOTOGHEIE PY/bl. SHAUCHHE HMEEeT I CIJIONT-
WOl WM BRpAaIJICHHENID Xapakrep pyA, cmocol pacmpeneneHus
cynnduigos B pymHoil Macce u T. 1. Bamsamme mociiegmnx ocoben-
HOCTEll BeJMKO elle W IOTOMY, 9T0, KaK YBHJMM HIDKe, OKMCJICHHE
CyIBPUIOB IPOXORMT Topasmo OmicTpee B TeX cayuasx, Korjxa

3epHA PA3IHUHEIX CYJABQUIOB HENOCPEICTBEHHO COIPUKACAIOTCA
OIHO C JPYTHM.

Xaparrep OOKOBBLIX TOPOJ

1o Tare Upe3BHYANHO BAMKHEIN (arTop, BO MHOrOM ompe-
MeNSIOMAil  cTeleHh WHTEHCHBHOCTH W TAyOMHY HPOHNKHOBEHHSA
OKHCJTeHUsi. S3ech BOSMOMKEH IEJBI DPAJ PasIHyuHbIX CJyuaes,
¥13 KOTOPHIX PACCMOTPUM JINIIb riiapneiimme u maubolee THINIHE.

ITepBBIM BO3LMEM CIydUail, xorpa Gokomas mopoga Goiee M
MeHee PAaBHOMEPHO BONONPOHHI@eMa, Hanpumep, KOTAA MEeCTo-
posgeRme 3ajeraerT B TecuaHmke. B rarux ycioBHAX mOBEpXHOCT-
HBIe BOAL HMET OTHOCHTEABHO JIETKHII M OXMHAKOBBEIA JOCTYII
1 PABJINYHBIM YACTAM MECTOPOIRJICHNS, PACTIONOKCHHLIM HAJl YPOB-
HeM TPYHTOBEIX BOJ(, il OKHCIICHHE MOKET COBEPImAThCA HOCTATOYHO
pasuomepHO. B peayaprare BOBHHKaeT XOpOINO oopmaeHnan
soma OKMCICHWMA ¢ 0oJiee MM MEHee OJMHAKOBOI CTENEHBI0 M3Me-
HCHHOCTH OT/AEIBHBIX YIaCTKOB.

1IpoTHBONOIOMKEH CcJyuail HeTPOHNIAeMOoil Mm RKpaiine TPyIHO
BoOJOIpOHNIaeMoil OOKOROM TOPOJEI, HANPHMEp THINA KOHTAKTO-
BOTO POTOBHKA.

3jech yiKe He MOKeT HTTH Pedb 0 CKOMBRO-HIOYAL HPaBHIBHO
obpasosanmoii sone ormcyennsi. OKmcienne COBEPIIACTCHA BIOIEL
OTJICABHBIX CAYYANHEX TPEIIH, OCTABIAA MeKAy HuMu Oioxn
¢71a00 WM BOBCE HEM3MEHCHHOrO CYJIBQUIHOrO Marepmasa.

W, spaxoHen, TPeTHbUM THIHYHEIM CAyYaeM MOMKHO CUMTATH CJY-
waii pacTBOpPUMON GOKOBOI IOPOBI, TAKOH, HATPUMEp, KaK H0JI0-
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MHT UM M3BeCTHAK. B arux ycnosunx cnyckaoumecs suus BOJIHI,
ORMCIAA AOCTYNHEE YACTH MECTOPOMKACHHHA, OTHOBPEMEHHO dpes-
BHIYAIHO HOBHINAIOT CBOe DAcTROPAIIEE NeHCTBHC Ha DoKoBYIO
IOPoy BCJeNcTRHe 00OralmeRus pasnooGpasHLIME, CHILHO JNei-
CTBYIOINMH Ha KapOOHATHI COCAHHEHUAMHE, BOBHUKAONIME B npo-
necce okucienna. Hak mpasusio, B Takoii o6cranoere KapCTOBHIH
HIpomece pesko yCHJIMBAETCS, W HTO WHOIJIA CAYMHT JasKe IOUCKO-
BRIM IIPH3HAKOM,

Oxucnenne camo mpokmamsiBaer cefe nyTh B TOyOMHY, HOCTH-
rag 4acTo BeChbMa HH3KUX IOPH30OHTOR, H MMCHHO B HB3BECTKOBEIX
MOPOJAaX MBL BCTPevaeMCs ¢ HamboJiee IIIyGOKMME 30HAMH OKHCIe-
mnA. Tax, nanpumep, B Tuntur (IOta, CHIA) » meroTOpHIX CaTy-
9afgX OKHCJIeHHBlIE PyJbel cuyckaorcsa ao 900 M m Gomee. Tam ke
B MOHIIOHHTaX 30HLI ORHCIeHMsi 06IaJaloT ropasiio MeHee 3HAYM-
TeJALHLIMA Pa3MepaMH. .

Bumecre ¢ rem xox okmcmemms cosepmaercsi nce e 1o cepun
CTYIaiiHEX TPEWH, a He N0 Beeit Macce MOPONL, u IOTOMY OYeHb
4acTO NpU KpailHe IyGOKON 30He OKUCICHUA B BCPXHHUX YacTAX
ee MOKHO obmapymuts 6I0KM c1a00 W3MEHEHHOTO MaTeprmana.

Hepemro oxmcmenme B pacrsopmmbix opofilax COBEPIIAeTCs
0co0eHHO HHTEHCHBHO BJIOJIb KOHTAKTOB PYAHOTO Tella M Lporpec-
CHPYeT Kak B IyGuHY, TaKk U B CTOPOKEL, 00ycJI0BImBAs, HALDH-
MEp, B CIyd9aiX KPYNHBIX IOTOKOOOPABHEIX DPYAHEIX Tell CBoe-
00pasHO «CKOPIIYNOBATOE) PACTIONOKCHNE 30H BTOPUYHBIX W3Me-
HeHWH.

Yeaosua sanzeranus mectopowjenus

YeaoBus 3aleranus B HeKOTOPHIX CIy4Yasx HMEIT 3HAYeHue
B OTHOIIEHUM CTeleHH NPOPabOTAHHOCTH BOHBI OKHCIeHUA. YTOM
TaleHns PYMHOTO Tella, MOJIOMKEHWEe er0 B KOHTAKTE PAzIHYHBIX
UOPOX, ICPEKPHITHE BBHIXOAA BOJOHETDPOHHLAEMEIMH LOPOTAMH 1
TOMY HONOGHEIE YCJIOBHS BINAIOT, oM WHOIA BeChbMa CHJIBHO, HA
xon oxucienna. Ocofenno cuegyT MOTYePKHYTH CTONL YACTHIA
CyYail sajleraHHA Cyab(uIHEX ﬂy,u B KOHTAKTE¢ Pa3HEIX TOPOX.
B stux yenosmax oxmcnenme mmeer ocoGo GnaronpusaTHyo obecra-
HOBKY I Ham(oice WHTCHCHBHOTO NPOSBIEHHA.

Hacronbro coBorymmocts oTempamx MecTHBIX YCJIOBHH MO3KeT
BAMATE Ha XOJI ORMCIEHUdA, BEAHO u3 npumepa Kamamuckoro cpan-
HOBO-TIHKOBOTO MECTOPO:#/cHAA (BocTouHOE 3abaiikamse). 3nmecs
(ur. 2) nsa pymmmix TeNIa, HAXOJIUXCA B HENOCPEelCTBeN-
HOM Gmu3ocTH OfHO OT Apyroro — OcuHOBCKMIT mMTOK I Rapanu-
CKAH JKNJIA, IOKA3KIBAIOT COBEPIIEHHO PAa3jiM4HEE CTENEeHb W IIY-
Ouny namenennocta. B 1o Bpema xax Kamamnekas sxuja OKHCJIena,
¥ 4Ype3BHIYAIHO pesko, Ho ray6un  eswme 200 M, Ocuropckumit
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[ITOK M3MEHeH, W NPHTOM JMb YaCTHYHO, BAOIb CJy4YailHBIX Tpe-
mmr peero Ha rayouny 10—15 m. Ilpuwmma croms 60JIBIION pas-
anigs 00ycaoBIeHa, ¢ OJHOM CTOPOHE, Pe3KOIl MHPUTHOCTRIO PYA
KaganHCKOil KEAR M ¢ APYTLOid — IOJO/KCHHEM ee B cOpPOCOBOH
30He, KpaiiHe TPEU{MHOBATOI M 3aKJII0YAIeH Jaiiky TPaHHUT-
noppupa n cmeccaprura. OCHHOBCKHI JKG IITOK 3aKI0OUACT PYIH,
[0YTH BOBCE JIMINCHHBIE IIMPHTA, H 3ajieraetT 9acTbio B MIOTHRIX
MOMOMHTAX, YACTHLIO B HE3AMETHO CIMBAIAXCA € TOJIOMUTOM
M3BCCTKOBHCTEIX POTOBUKAX.

®ur, 2. CxeMa COOTHONICHTH ORMCICHHRIX T CYILOUIHBIX
pyi B HKajammcroy MectopoikIcHmn (BOCTOTHOE Sabaii-
Hallbe).

1 — rpammT-mopdup; 2 — cmeccaprur; 3 — YrITACTO-TIINHICT I

cjanel; 4 — pe3ro OKNICTeHUbIe PYIIL HKaganHcHKoi sHHTRl; § — CYIIb-

QuuaLe pymsl OCITHOBCKOIO INTOLA, TACTIYHO OKUCTIEFHBEIC B CAMBIX
BepXHUX TIOPM3IOHTAX; 6 — JIOJOMUTREL M3BECTHAKM,

JlpyraM IPAMEpPOM MOJKeT MOCTYHUTE JRIIa Hdemepania pyli-
amxa Paypa B [lepy (6). Huma (pur. 3) sajeraerT B Pa3/MUHLIX
IOPOJAx — H B OKBADIOBAHHOM IIOTHOM N3BECTHAKE, W B XOPOMIO
BOJOMPOHMIAEMOM Tpanmre. Pasamden HECKOTBKO M XaparTep
uaE. B OKBApIOBAHHOM H3BECTHSIKe — 9TO KOMIAKTHAA pyAHAA
JOIIa, B TPaHUTe — FIOOGpasHasd Cepus IPOKIIKOB M JICHT.
B cBs3n ¢ TAKAMHA YCIAOBHSMI 3aJleranis yCTAHABINBACTCH Pe3Kasd
pasHmma B PASBATHE 30HBI OKUCICHHS B OTASILHEIX HACTAX JUIH,

xXopomo mumoctpuapyemas gur. 3.
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B sarmovenme cxemarnuecKoil XapakTEpPUCTUKH OTAETHLHEIX
¢$axTopoB, BANACIIIX HA WHTEHCHBHOCTD M Ty OMAY IPOHHKHOBEHU 51
OKHCJICHH A, He0OXO0IMMO OTMETATE BAKHOCThL 3HAHNA OCHOBHBIX 9epT
naneofuanorpaduu pammoro paiiona. Hiwmarmveckwe m Mopdo-
JIOFO-TeKTOHNYeCKAe (BAaKTOPhl HENPEePERIBHO U3MEHHAITCH BO Bpe-
MEHH, W YCJIOBHA, B KOTOPHX ME Ha(aooJaeMm ceiluac MeCTOpOjIe-
HIE, MOTYT Pe3KO OTJINYATHCSA OT YCIOBHI HPOIIOTO.

flpknm npumepom cay:kar ofnacTH, B HelaBHee BPeMs Hepe-
ROBIINE OJlefleHcHue. 37ech 30HB ORWCICHUA CYIbQUIHBIX MECTO-
posknenuii, ofpasoBaBmmXcsa B JOJEJHNKOBOE BpeMmdA, Obulm, Kak
TMPAaBHJO, CPEe3aHKl HACTYNAWIINM JIeJHAKOM. B moclemeqamrosoe

@ur. 3. IponoabHLIE paspes B INIOCKOCTH TIABHON FKHIILI (dcnepanna) pyn-
muxa Paypa, llepy. Ilo E. Tpednrepy.

Maowads, noxpbimas mouxayu, IOKARHBAET CXEMATHYECKH O6IACTE DABBATHA
OKHCJIEHHRIX DYI.

BPeMs OTHOCHTEJBHO CYPOBBIC KAMMATHUYCCKHE YCJAOBHA yKAa3aH-
HHX ofsacreit, a TraaBHOE — HEGOIBLION CPaBHUTENILHO CPOK,
NPOmMeNmuii 1ocae OCBOOORICHUA OT JFeIHMKA, HE 03BOJIUJIN
00pazoBaTecs CKOTLKO-HHOYAL B3HAYMTETLHEIM 30HAM OKHCIEHMHS.
B cpasm ¢ stum B cepepHbix paiiomax Esponeiickoii u Asmarckoir
gacreit CCCP MBl He HaOiiogaeM XOpomo BHPAMKEHHBIX 30H OKHC-
Aenun u OOBIYHO CPasy jke Ha BBIXOMEG BCTpeUaeM Cyib(uiHbe
pymsl. Anagornunoe ameer Mecto 1 B Dennockangmm m B ceBepHOit
Kamage, na Ansicke, m 1. 1! JIpyrum upumepoM MOTYT CILysuth

! Crenyer saMeTuth TOIBKO, UTO 110 CAMOMY CYIICCTBY [eia JieHNKOBKIL
Cpe3 He MOr GHTh yHUBEPCATILHBIM, 1, OUCBH/IHO, MOMKHO PACCUNTHBATH BCTPE-
THTE PEJIHKTEl 30H OKRHCJEHHA W B 001acTAX, DEepe;KUBIIMX oJsiejleHeHNe.
Honobaee caysan yraswmaores M. Tuppenem (7) m WU. Basiom (8) mna
Onrapno (Kanapa).
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cay4au, Korjpa GoJiee MJIM MeHee PABHOMEPHO PA3BATAA 30HA OKHC-
JIeHWSI CIIYCKAeTCHA 3HAYMTEILHO HIGKE COBPEMEHHOTO YPOBHA IPYH-
TOBHIX BOJA. flBoeHme 5To MHOTAA CBA3aHO ¢ MJIMTEALHEIM OKHC-
JICHUGM B YCJOBHAX MPONO/KATCIABHOH CTAa0HIBHOCTH YPOBHA
TIPYHTOBEIX BOJ, HO 4aige 00yCcI0BACHO OBICTPEIM TOTHATUEM LOCIE] -
HEro B CBSI3M C TEKTOHUYCCKUMY SBJICHUSAME HJIH B CBASU ¢ PE3KUM
M3MEHeHNEM KJINMATHYECKIX YCIORMIL. :

Mosgro ObiZ1o ObI YMHOMHUTH IIPUMEDPHI, HO U N3 NPUBEIEHHEIX
AICHO, HACKOJABKO BaKHo B3Hare uaneofuanorpaduio TAHHOTO
paiiora. OcofeHHO BaMKHO T0 B TeX CIHyYasx, KOUJA MBI HEITAGMCH
10 BHIXOZAM METHOTO MECTOPORIEHHA OMPEISINThH BO3MOKHOCTH
BCTpeUNM 30HLI 00OTAIEHUS W ONMEHHTH KAYeCTBA DTOM B0HEI, ee
MOLIHOCTH M CTEeHh ROHIEHTPHPOBAHHOCTH Merasiaa. B taxom
clIydae Xapakrep CMeHs KIMMATAUCCKUX PEeKHMOB, Xapaxrep
xomefaHMA YPOBHA TPYHTOBBIX BOX K T. I. — Bce 9T0 mpuobpe-
TaeT 0OJIBIIOE 3HAYCHWE B JCJIC ONeHKH.

3. XIMHI3M IPOUECCOB, HPOUCXOIAIIUX
B 30HE ORUCJTEHUA

Jona oOxuCACHWS CYJALQHIHOTO MECTOPOIKIEHHs HBISCTCH
apenHoil MHOI'00OPA3HBIX IPOIECCOB, B KOHEYHOM HTOrEe BEIyNIHX
K [0JAHOMY YOQICHHI0O CePH H K PACCeAHHI0 HEKOTOPHIX JPYTHX
AJIEMEHTOE, BXOJAIMUAX B COCTAB PYIHOI MACCHI.

Cpemm  Beeil 9TOil COBORYIHOCTH IIPOLECCOB HanGosee TPHHIA-
O aJbBHO BAaYHBIMU GyHyT HepevYncJeHHbIC HUFRE, I0CJIe/J0BaTeJIbHO
B 000IeM €IIyvae CMEHSIOMHecs TPYIIIE IPOLecCOB:

a) UPOWECCHl ORUCIEHUS M PACTBOPEHUA CYIAb(UIOB, Haomime
HA4aJ10 BO3HAKHOBEHHIO PA3HOOODA3HBIX, B GOJIBMHHCTBE XOPOIIO
PacTBOPHUMEIX B BOJE CYJIL(I)H'!‘()B, 06yCHOBJIHBaIOH_[HX 3HAYUTEIIb-
HHILi BBIHOC MarTepua/a U3 30HbI OKUCJICHWHA;

6) umpomeccsl ocakmeHHs N3 cyALPATHEIX PACTBOPOB TEJIOTO
PANa KUCIOPONHBIX COENNHEHMIT, Halle yiKe BOBCE HEe COIePIKAmmX
cephl, TAKNX, HAOPEMEp, KaK KapOoHaThl, OKHCILL I THAPOOKUCIIEI,
docdarsr, apceHHATH, CHIAKATEL U T. II.

B) TPOMECCH PACTBOPEHHS W IEPEOCAKIHUA HTHX KACIOPOA-
HEIX COGWHEHHI, ycHJIHBaomue eme Oolee 0CBOGOKISHHE 30HEI
OKHCIICHAA OT PAJAA DICMEHTOR.

Hepe‘iHGHeHHLIe. Iponmeccesl JU/IA pas/inaHoro CyHB[I)HHHOFO MarTte-
pHajia ¥ B PasnmuHOi 00CTAHOBKE MPOXOJAT BECLMA PA3HO0OPasHO
KaK B OTHOIMIEHAN CKOPOCTH, TAK I B OTHONIGHNHU 00Iero xapaxkrepa.

Mnorme m3 oTHOCAMUXCA CIOAA OCOORHHOCTEH MEI PacCMOTPHM
JeTalbHO LIPH OHHCAHMM IOBCJCHUSA OTIEJLHBIX 3JIEMEHTOB B 30HE
OKHCJICHN S, 3/[eCh Ke KOCHEMCS JINMb HOKOTOPHIX OOMIX BOIPOCOB.

[Tpe:xme Bcero meoOGXoAMMO OCTAHOBHTHCA Oollee TOApPoOHO,
geM 9T0 OBUIO CJeJIaHO paHbIle, HA XAMHYECKHX O0COOEHHOCTAX
BOJ, OQOPKYAUPYIOMUX B 30HE OKACICHH.
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XumMusm Boji, UMPKYIHPYIOUMX B 30HC OKUCAEHUSH

XuMn3M BON, NHPKYIMPYIOIIWX B NPUIOBEPXHOCTHOH wacTu
3eMHONl KODHI, PasiauyeH B Pa3iIMYHBIX y9acTKaX, 3aBHCA B OCHOB-
HOM OT cOCTapa IOPOX, B KOTOPHIX NPOMCXOMUT IHPKYJIAIAA.
Mo:xHO B ¢BA3M ¢ 5TUM BEIIEIATE MBI PAL THIOB BOJ, Pas3Imdain-
MHAXCA XapakTepoM H KOJIMYeCTBOM DACTBOPEHHBIX B HUX COCIITHe-
amit. [lna wmammx meseil HeT HY;KAB OCTAHABINBATLCA HA BCEM
9TOM pasHooOpasuu, JOCTATOYHO OyJAeT OTPAaHHYATLCH CXeMAaTHye-
CKAM pAacCMOTPEHHEM HEKOTOPHX HauboJiee BaKHBIX TUIIOB BOJ.

Cpejr Hmx mepBoe MeCTO 110 PacHPOCTPAHEGHHOCTH 3AHUMAIOT
rapGonatneie, NEJOYHO3EMEILHEE BOAE C PE3Ko Mpeobaagamo-
mumn nonamn Ca™ u HCO), n nogunmennsmmm SO), CI', Mg™, Na’
m K'. Bcerga ummeerca He3HAUNTEILHOE KOIHYECTBO HSiO;,

Obmas cymma pacTBOPEHHBIX BEIIECTB, KAK NPABIJIO, HeBEINKA,
PeOKO HPeBOCXOJUT HECKOJILKO COT YacTell HAa MHUJIJIMOH YacTel
Boasl. Bomm arm obmamaior wmeiirpanemoit mim  csraGomgesiouHOM
peaknmeit.

Jpyroit pacupocTpaHeHHBI THI — XJOPHIHEIE BOJLL ¢ IIpe-
obmamaromumu momamn Na' w Cl u momuummeEHBIMH HCO;, SOj,
HSi0}, Ca™, Mg™”, K. Kommuectno pacTBOPEHHBIX BEIIECTB OOBIYHO
BeChbMa 3HAYMTEJIBHO W OUpelesisercd THPPAMH HOPAAKA THICHY
qacTeil Ha MUJIIMOH 4YacTeil BOIBL. :

Mennmeit pacupocrpanennoctbio obinajgaer cymbdarHbii THI
BOJ[, XaparTepuayemslii npeotuanammem wonos SO, Haxy apyrumu

pagmKamaMu 1 sapeupymomeii poanio Ca™, Mg”" m Na'.

Obmeii 0coGeHHOCTRIO BCeX YKA3aHHBIX THIOB BOJ ABIAETCA
Kpailne HIYTOKHOR COJIEPIKAHNE TAMKENBIX METAIVIOB, JINNIL FKEeIe30
OPUCYTCTBYCT HHOTAA B GoJiee MAH MeHEe 3HAYHTEIBHEIX KOJIMYE-
creax. Hpowme Toro, rak mpasuiio, Bogsl 811 HeliTpaabHEL Wil 061a-
Ja10T ¢JIabonIesI0YHOT peaKmueii.

Jaa wac XuMm3M HOPMAaJLHBIX ITOBEPXHOCTHEIX BOX HMEeT
ocobo Gosbmioe 3HAYEHNE AWNOIL B KOHEUHBIE CTAJHH M3MEHEHHH
CYIBQUIHOTO MaTepHATa, KOT/a 30Ha OKMCJIEHIS TOUTH BORCE TePHET
cyab@uinsle u cyabparuee coeguncuus. Bo Bee e ocranpubie cra-
JMI CTIeM(IKA cOCTABA BOJT, OMBIBAIOIIUX 30HY ORHCIEHUS, OIIpe/ie-
JACTCA B OCHOBHOM UPOJYKTaMH H3MeHeHHA cyabpmaos. Bomsr
HOJIYYA0T HEeNBlil PAX ocobeHmocTell, Pe3ko OTAMYAIOIMNX UX OT
HOPMa/BHEIX, oforamasch cyan(aTaMi TAMENIHX METAJIOB, CBO-
H60mHOH CepHON KHCIOTOH M T. II.

BosuukuoBernme Beex 5THX 0coGeHHOCTEIl BOJ B0HBI OKMCICHHS
00yCIIOBINBACTCA B IOPBYI0 OYEPEIs He COJMEBBIM PERIMOM TOTO
HIH HHOTO THOA IOBEPXHOCTHEIX BOJ, 4 pAcTBOPEHHEIM B HHX
ricaopoaom. BaammopeiicTme mocaenmero ¢ cynsduuamm m gaer
Ha9ajao0 MOABICHHI0 OGOMBMIMHCTBA CHENHPUYECKHX COCIMHEHHI,
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PacTBOPEHHBIX B BOIax 30HBI OKHCJIeHM . YMecTHO B CBA3H C 9THM
KOCHYTLCS XapakTepa ¥ KOIMYecTBa Ta30B, PACTBOPCHHEIX B BO-
Hax NPUIOBEPXHOCTHOH IMPKYJIAIIHM.

B nosxpmesoit Bofe, KOTOPY MOJKHO CUMTATL HACHIIEHHOH BO3-
IyXOM, KHUCJIOPOXN, A430T, YIVICKUCJIOTA WM JpyTue Tasnl HaXONATCA
B HECKOJBLKO MHOM COOTHONICHMHM, 4eéM B CaMOM BO3IyXxe. TaK, oo
Peitxapary (9, 890), 81 & moskaesoit BoAL COXEP/KUTCA B CpPeXHEM
25—30 cm® rasa, cocrosmero mnpumepuo u3 30% Kmcaopona,
60% asora m 10% yraexkucaoTs.

Wuaue rosops, BO3LYX, PacTBOPEHHEHIT B Boje, oboraleH KHC-
JA0POZOM U 0COOEHHO Pe3Ko YIIEKHCIOTOH 110 CPAaBHEHUIO ¢ BO3-

Tabamma 2

Moanpie auvana3bl HEKOTOPHIX PYIHHYHBIX BOJ|
(B wacTAX Ha MIIIHOH vacTeil BObI)

Ne amanusa

HoHH
1 2 3 A 5 6 7 8
SO, . .|71053.3 | 2068.0 | 444.0 | 2801 | 2672.0 | 6153.2 | 1647.6 | 2728.4
oy = bl 2.2 0.7 | Caenm 13.0 a7 3.7 6.8
POy . . 1.5 | He omp. | He omp. | He onp. | Cuenst | He onp. | He onp. | He omp.
5i0,. . 67.4 78.9 20,6 8.8 47.7 107.6 23.2 36.4
Kom sy 6.8 7.8 3.2 | He omp. 13.1 0.5 3.2 4.2
Ra= = 117 5.9 8.1 » 39.6 49.9 i3.0 48.2
- LR 807.7| 2380 18.1 106.2 132.5 345.3 260.5 608.6
Me== 149.2 63.3 12.2 17.4 61.6 25,2 48,6 57.6
Al 852 165.0 40.1 1.49 838.5 1421 LT 8.4
Mit=; 13,2 0.3 0.3 1.88 12.0 1.7 | He onp. 3.4
Cu.. .|[456332 40.8 12.8 | He cmp. 59.1 S Hrd » Cremes
4+ [P 4112 54,3 6.1 18.88 852.0 | 2412.0 345.1 4545
Cd .. .| Heonp.| He onp. | He onp. | He onp. 411 9.0 | He omp. 0.8
Phpere » » » » He onp. | He onp. » He omp.
Fois }49.8 1.3 | Cmemm | ¥ } 159.8| 4748 | 1428 | 2747
Ferr . 186.3 29.9 4.69
.
Pearnua | Kucnaa. Kncaag.| Kucaaa.| Kucnasa. Kucnasa.| Kucanana, Kucaaa,| HacaanA.
BoroBaa Kpapue- | Caannukl m rpay- |Bmornro- Keapne- KpeMHUCTEL M3BECTHAK.
nopona BBIA |  BaKKH, BhIil BBIT
MOHILO- g ¢JiaHel.| MOHo-

J

Opumewanne, 1 — pynunx Mayrrur Beo (Beiort, MonTana), ¢ rryGunsr 30 M;
2 — pynunk Her Temecem, Iawxtayn (Teneccn), ¢ ray6nib 25 m; 3 — waxra N 2,
HaxTtayn (Teneccn), ¢ raybunw 13 m; & — wronsua PoiuonGepr (@peitbepr): 5 — pyn-
Hik Ceftnt-Jloypenc, Briott (MomTana), ¢ ray6une 170 M; 6 — pynsus AnaGama Kym,
okpyr Jisowmu (Muccypn); 7 — pyndns Bukrtop, oxpyr moninn  (Muccypu);
8 — BulBl 113 LNHKOBUTO paifloHa Mnecypu.

Bee amasimael B8ATH M3 pabGotel B. DmMMoHCAa <BropmuyHoe oforameHue pYAHBIX
MecTopomknennits (1, 68—93).
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Ayxom armoceps. Ecam B mociepmem rpyGo Momo mpubaTE
1 gacte CO2 na 628 wacrei KHUCIOPOJa, TO B BO3NyXe, PACTBOPEH-
HoM B Bozte, 1 wacte CO2 npuxomutess Bcero ma 19 wacreii kueao-
pona. 9To peskoe oforamenne yriaeKkucIOTOlN MPHIOBEPXHOCTHEIX
BOJl, 4acTO YCHJIMBAGMOE 3a CYET pPAa’JIOIKCHAA OPTaHHYeCKIX
BELIeCTR, BCCTAA HAJ0 MMOTh B BULY LIPH aHaju3e o0lNero XuMusma
nponeccoB 30HeL oxuciiennda. Ho yraexmenora B magampamie cra-
UM M3MCHEHUA CYIb(uHOro MaTepuaya 6oabmoi poan He urpaer.
I'nagroe 3naueHme mmeer KWCIOPOX, KOMMYECTBO KOTOPOrO B BO-
AaxX PasiMyYHBIX FOPHBOHTOB 30HBI OKHCJIEHNHS MEHAETCH B 3ABHCH—
MOCTH OT Pa3IMYHLIX ycJaosuii. B obmmem ke MOKHO mpmHSTE, 4TO
IO Mepe TOTO KakK BOJIBl CIYCKAIOTCA K YPOBHIO TPYHTOBLIX BOJ,
omm Bce Oosiee m Gosee NMMAITCA CBOGOTHOTO KUCJIOPOAA, M, Ha-
KOHEIl, B BOJAX ' 3aCTOWHOIl 30HEI HOCJCIHAN IIOYTH HCYE3AET.
Onnaxo B cBA3M ¢ Tem, 9T0 MAaTEpPHAT BEPXHUX IOPUBOHTOB, OKIC-
AAACH, Tepecraer OHTH HOTPeOMTENEM KHCIOPOAA, INOCJICAHHE
HOJXY4aeT BO3MOMKHOCTH B JOCTATOYHEIX KOHIEGHTPANUAX IIPOHI-
Karb Bee riy0me n raylske. B npejene, mpin minTenasHOM cTosHmT
YPOBHjI I'DYHTOBBIX BOJ{ IPHMEPHO HA OJHOM M TOM 7K@ TOPH3OHTE,
KHCJIOPOJHEBIe BOMLI HOJIYYAIOT JOCTYI H K YYaCTKAM MeCTOPO/ie-
HHF HUZKC YPOBHA I'PYHTOBEX BoA. Ho rak 6b1 To nu 6p1710, mius nac
BQJRHO OTMETHUTE, YTO BOJABI, OMBIBAIOLINE 30HY OKUCJIEHHH, TOCTAB-
JSIOT KACIOPOJL B 00IMeM cjlyuae BO BCe IIYHKTH, B KOTOPHIC OHH
MOT'YT HPOHHKHYTE.

Ilocne sTnx mpepsapnTenbHbIx 3avevanuii nepeiiieM K OCHOB-
HBIM XHMHYECKOM OCOOEHHOCTAM BOJ 30HLI OKHCICHHH. | JIaBHBIM
HCTOYHUKOM [JIA MX TO3HAHMA ABIAIOTCH AHAJM3BL PYAHMYHELX
BOX. AHAIN3H 9TH, KOHEYHO, He MOT'YT JaTh BIOJIHE TOUYHOI Kap-
THHBEI, TAK Kak CBOOOJMBIL JOCTym BO3xyXa 1o BeIpafoTKam obec-
OeTHBACT HEKOTOPOe JOMOJHUTENLHOe OKHCIAIIee JeiicTBHe,
4 NCKYCCTBCHHEIH BOJZOOTJINB — CHJIBHOC B OTAEJNBLUEX CIIYYaiX
pasbasienue, HO BCe ke OCHOBHBIE UGPTHI COCTABA BOJ BOHBI OKHC-
JeHnA 0OPUCOBLIBAIOTCA JIOCTATOTHO APKO.

He mpusoms smecs oTHOCHTENBHO 06HABHOTO Marepuaia o
IIOTHBIM AHAIM3AM PYOHHYHBIX BOM,' OrPAHMYEMCH HEKOTOPBIMH
6oitee mim MeHee THUWYHEIME cayuagMm (Tabm. 2).

B rafn. 2 mpexcrapiensr Bojbl 30M OKHCIIGHMST MEIHBIX MECTO-
positennit (1—3), cepeGpsmbix (4), MenHo-mUHKOBLIX (5) W CBUH-
LOBO-TMHKOBHX (6—8).

Hepnoe, uro Gpocaercs » rumasa mpm of3ope amanuson, 570,
KOHETHO, cHenuduuecKass cyab(aTHOCTh, KHCIOTHOCTD ¥ BBEICOKOE
cojiep:ranne Takux meranmoB, kak Cu, Zn m Fe. Momuo ¢ Goan-
II0i YBEPEHHOCTBIO MPEJTOJIAraTh, 9T0 B CAyYae OKHCICHNA CYyJIb-

! TlogpoGubiii Marepuan npusogmres y B. dmmonca u T I'appuurrona
(10), B. 9myonca (I, 68—93) n 3. Xomsa (11).

25



dunoii pyast ofbrdmoro ruua (¢ MUPHTOM, XaJIbKONIPUTOM, cha-
JIepUTOM 1 T. T.) BOJIBI, OMBIBAIONIME 30HY OKHCIeHHsA, OyayT co-
nepxars HaS04,! CuSOs, FeS01, Fex(S04)s u ZnS0s kax oguH H3
panboliee BAKHBIX KOMIOOHeHTOB. VIMeHHO OHH M CO3/[aI0T BCIO
cuenEgAKY BOJ B0HBL OKHCJCHWS, NOYTH COBEPIICHHO 3aTMeBad
poas apyrux coemmrenuii. Ho 3aleisats mociejuue, KOHeTHO, He
" NPEXOIUTCH, TAK KAK MHOTHE M3 HUX HA DAasjmuvHblX sramaX pas-
BHTAS 301G OKHCITOHIA HTPAIOT BECEMA 3HAYNTEALHYIO Posib. B oToil
CBA3M 0CODEHHO MPUXOJUTCA MOTYEPKAYTH NOUTH HOCTOAHHOE NpH-
cyrersae B Bogax Cl, cTomp Bamuoe Jyis HOHUMAHHA I'eOXMMIK Au
u Ag B sowe oxuciaenus, gagee Si02, HPHCYTCTBYIONYIO HOCTOAHHO
M B HEMaJbIX ROJHYecTBAX W [Ja0Ilyio MHOI'OYUCJIEHHYO Cepuio
COCHHHEHHII B 30HC OKHCICHHA. XapakTepHO HepelKoe, XOTH H
He3HaunTeIBHOe cojepykanme (ocdopa. YITIEKHCI0Ta, HE YyUTeH-
Hasg aHATM3avi (BCIeJCTBHE CePHOKMCIOTHOTO Xapakrepa BOX), —
TAKKe TMOCTOAHHBIA 1 OOWIBHBIT KOMIOHEHT pY/HUYHBIX BOT.
Kpome Fe, Zn m Cu, B BOgax HemaeMeHHO COJEP/KATCA Al, Mn,
Na, K, Mz u Ca, npnuem 00s14i10 0cODEHHO BBHICOKO COJEP/KAHUC
Ca, Al, Na n Mg.

Cnenyer goGaBaTh emfe, 4To B HEKOTOPBIX aHAIM3aX, He MpUBe-
MeHHHIX B TA0IMIme, Komcratupyercs mpucyrersue Sb om ocobenuo
As, namee Ni, Co, Pb, Ag, Au m HeKOTOPHIX IPYTHX HJIEMEHTOB.

Ilna Goabmieil MOJHOTH IPECTABICHUA O Xapakrepe pyXHHY-
HEIX BOJ[, IMESI B BHAY, UTO TPNBEJICHHBIE BHIIIEC BOCEMb aHAIMBOR
ABIAOTCA BRIOOPOTHBIMA 1, TAK CKA3aTh, 0COOCHHO SIPRIMI TIpeji-
CTABMTEIIAIME DTOCO THIIA BOX, CUNTACM YMECTHEIM TIPHBECTH pe-
syaprate, monydennse Xomwew (I7) upm mayuennn 50 HOTHBIX
AHAJIMB0B PY/HUYHBEIX BOI.

[Mocaeanue® Mo OpU3HAKY KHCIOTHOCTH, HETPaIBHOCTH WMIIN
HEeJ0THOCTI XO,I[}-K 1)1136“113(‘-’1’ Ha TPU TPYTHLL:

1) rpyuma Kueasx Boj — 22 aHATIM3a cO CPejHel MuHepanu3a-
mmeit 2.96 v/m; 8

2) rpyiia HefiTpaneHeX Bojg — 14 amanuzon ¢ MIHepasu3anmeit
0,82 vl

3) rpymma meaounnix Box — 11 anannsos ¢ MUHEpaIu3anmei
0.66 r/m.

Tawmv o0pasom, GOALIIE NOJOBUHBL AHAJIUBUPOBAHHBIX BOJ
oKasanuch meitTpampusiMu n menodHsiME. OGCTOATENHCTBO 3TO
HE JIOJIWHHO OCOGGHHO YAUBJIATE HAC, TaK KaK amajaussl, IIPUBOJIN-
Mple X OMKEM, OTHOGHATCH BO MHOIMX CJAY4aAX K BOJAM, B3ATHIM He

1 Ormocurennno cBoboxroit HaSOs u BooDIe KHCIOTHOCTH BOJ CM. HIT/Ke.

2 3a WCKIIOUEHNEM TP2X AHATU30B, ONYIICHHHIX B CHIY pPALA MpITIAH.

8 Amammasl Bog pyanuka Maynrua Beio (Beorr, Monrana) ¢ MIHepasu-
samneit B 127.846 r/a M BOJ NEHTPAJBHOM IITOJILHA HKOMUIOTKCKOR FKIJITBI
(Hesana) ¢ 233.982 r/n1 B moicuer He BBeJCHBI.
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U3 30HEL ORMC/IEHMs, a U3 DoJee TIyGOKUX TopusouTOB; ! 310 BO-
nepBex. Bo-BTopeiX, m B camoit zome okmcIeHus B HEKOTOPHIX
CTAIMAX ee pa3BUTUA U OCOOEHHO B HEKOTOPHIX CrenuIuIecKnx
YCJIOBMAX  BIOJTHE MOMKHO OKHJIATH HEHTPAIBLHOCTH WM IajKe
me/iourocTd Box. B wactmocTn, mommo IyMarh, 9T0 B KapOOHATHOMH
00CTAHOBKE BOJH 30HH OKHCIGHHSI 9acTO OyIyT meiTpampHBIMI
UIH JaKke cJaabol[esI0THEIMIA. I'pomangnoe smavenme B oTHOneHmH

I

mz/

”
Dur. 4. JlmarpaMma, MOKA3BIBAIOMAN OTHOCHTCILHKE ronmuectsa SO, CI
u COs B anaummaax 50 pyamruannx woy. Io . Xoxy.

RHCJIOTHOCTH BOJX MMEET M KOJMYeCTBO OKHCJSIONErOCH B TAHHON
CTaiui MHPUTA, 3TOTO INIABHOrO IIOCTABIUKA CEPHOH KHCIOTH
B 30HE OKMCJICHWA.

Obpamascs namee x pesynabraraM, uosydenssiMm 9. XojxeM,
CJAeIyer NpHBecTH ero jumarpammy (dar. 4), IO KA BEIBATOI VIO
otHocarensuse Kommecrsa SO, ClI” m COs B 50 uayvennnx mm

AHAIM3aX DYAHUYHBEIX BOX.

1 Cam Xomwx (11, 137) ormeuaer: «Beposrno, Bce mucanie Bogsr Geun
B3ATH OTHOCHTENBHO OJHM3KO OT HOBePXHOCTH, TOIA KAk HedTpAJbHEIE WJIH
HeIOHEe IOJIYIeHRl W3 O0/IBINX TIIyGHy.

27



MuTepecHa M CBOJKA, MJIIOCTPHPYVIOL(As LPOINEHTHOE COIep-
MManme OT/eALHEIX Hanbosee BaycHbX diaemenToB u SiO: B pasmmya-
HEIX rpynnax Boj (rabu. 3). : :

Ecaw nugpr tadm. 3 yMHOMKATE Ha COOTBETCTBEHHEIE CpPeJHHE
permunael munepammasanun (2.96, 0.82 m 0.66), 1o momkuo rpadm-
YeCKM CPABHHUTH KOJIHYECTBA OTAGMBHEX diaemenToB n  SiO:
B KHCJBIX, HEHTPaNbHEIX U IMENOYHEIX Bojax (fur. ).

Tabaunmga 3

Coplepskanne oTaensHbix anementos B Si0, B pyIHAYHBIX BoAax
KHCJ0ii, HeiliTpaiabnoii n mexoyHoi rpynmo

(mo 9. Xomry)

Xaparrep Box Fe | Zn| Cu| Al | Mn|Na| K | Mg | Ca | 810,
|

I'pynma kmenmmix [ |
Bo7 (22 anaanaa) .| 6.0/ 5.6 86 1.7 07 Lo 0.7 2.0/ 89 2.6

A,
co cpemneii mane- 4+ B . .| 6.2) 6.5 5.3 1.9/ 11| 1.2/ 1.0] 2.0 8.9 2.6
c

paam3anmnei .21 |19 |15 |20 |16 |18 |16 |22 |22 |22
2.96 r/m.

I'pynna neiitpaib- L Al a
HBIX Bnﬂ(MaHﬂ'Jf’l. .| 13/ 05 0.1) 0.2 04) 5.7 86 33 15.7) 6.8
NHAOB) €O cpe- 3 B 1.8 2.0 14| 0.4| 1.0{ 5.7 3.6/ 4.1/15.7| 6.3

6

Hell MUHepaanaa- C . 7 T )
noeil 0.82 r/m. i

I'pynma merouHex g
pox (11 amamn- A [ ().1l 0.0/ 0.1] 0.2{11.2| 6.1| 2.3/12.6/ 8.6
aom) co cpemneis { B . .| 0.2 0.4 00/ 02 04112 6.7 2.5 126 86
mmHepasmaanmeii | ¢ . (10 | 8 | 0 | 6 | 6 11 |10 (10 |11 |11
0.66 r/a.

IDpumedanue. A— cperrHee NPONEHTHOE cOgePManne Bo Beelt mapfcli rpynme;
B — cprjlHee MPOLEHTHOE ColePHanNe Bo BeeX BOXaX MAHHCH rpynns, B KOTOPBIX BJICMCHT
npucyTeTBYeT; C — uYlCl0 aHAaJU30B BOJA, B KOTODRIX JlaHHBIA BJleMEHT HPHCYTCTBYET.

W3 gmarpamMmsl 0OTHETINBO BUIHO, YTO KOJIMYCCTBA BCEX dleMeH-
ToB, 3a HcrmovenneM Na n K, yMeHemamoTtca 10 Mepe Iepexonia
OT KHCJEIX K IedounsM Bopam. M mpag nawm wysxmaerca B 0co0BIX
DOKAa3aTeILCTBAX LOJOMEHNe, YT0 4eM BEIOe KHCIOTHOCTL BOJ
30HBI OKMCJEHM A, TeM BbIIIe CIOCOGHOCTE WX K BHIEIaYUBAHNID W
OepeHocy THKEIRX MeTaJJIOB, TeM BEHIIE, CJIeIOBATEIbHO, IX MH-
HEPATN3anys PasTHIHEIMI COCJMHEeHNAMMH.

Mrar, ananassl pyIHNYHEIX BoJ OoJice MM MeHee COTJIACHO IO-
BOPAT 0 CIHeIYOINX 0cO0eHHOCTAX BOX, IUPKYIMPYOINUX B 30He
OKHCJIeHHA CcyAbQUIHOTO MecToposkAeHus. Bomsl stm cmemmdm-
yecKy cyabaTHel B OGBIYHO COEPIKAT cBOOOJHYIO CePHYIO KHCIIOTY .
WNx mmmepanmzarnusa pasinvHEIMH COJNAMN, KaK IPaBHJIO, TOpasfx
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_BHIEG, 9eM MEHepPaIu3amua OOBKHOBEHHEIX TPYHTOBRIX BOJX, H
9ame omnpeeiderca rpaMMaMu u (ollee HA JUTP, HO B oDmIeM Cay-
Tae BCE KO HACTOJILKO HOBEAMKA, 9TO MBI MOMKEM PaccMAaTpPHBATh
BOJEL 30HEL ORICJICHHS KaK oO4YeHb pas0aBlIeHHBIE PAacTBOPHL.!

HamGosiee XapakTepHBIMH  COGIHHEHHAMHI, PAacTBOPCHHBLIME
B atux Bojgax, apmmores, kpovme HzS04, eme CuS0s, ZnSOy,
FeSOs n Fe2(SO4)s. Uayuan xox npomecca pacTBOPeHNA U OKHCJIe-
HUA CYJIb(PHTOB, HEOOXOIMMO CUUTATHCH HOMIMO KHCJIOPOJIA ¢ OKUC-
JIAIOMIEM H PAcTBOPAKMINM [eHCTBHEM M HEKOTOPHIX M3 HTHX

/6

2

A
Kucnag Heampanbran Uenovnas
peakyus

«@ur. 5. [JuarpaMma, morasHBaoMmAas RONTEHTPA-

MUIT OTJAeJBHBIX d7eMeHToB 1 Si0Oz B KHCALIX,

MeldTpaibHLEIX W IEJOYHKIX PYIHIYHEIX  BOJAX.
ITo 3. Xomxy.

coeamuennii. Cleqyer mMers B By 3aTeM, 9T0 0COOGEHHOCTH BOJ
JTAHHOI 30HLI OKHCJIEHIA, B YACTHOCTH MX KUCIOTHOCTH U CTENCHB
MUHEPATH3aNAN, He ABIATCH 4YeM-TO MOCTOSHHEIM H MEHAKTCA
B 3aBHCHMOCTHA OT KOJHYECTBA CYILQUIOR, OKUCASIOMAXCA B pac-
cMartpuBaemelit MomeHT. B Xopomo mpopaGoramnom wmartepuade,
B MaTepuaje, B KOTOPOM YiKe IOYTH OTCYTCTBYIOT CY/AbQUJEL H
cyabaTel, COCTAB BOJ B30HL OKUCICHHA MOMKET NPHOIMKATHCH
K €OocTaBy OOBIKHOBEHHBIX I'DYHTOBRIX BOL.

PacrBopenne u orucaenue cyanfuiaon

ITpavaa pacTeopuMOCTE CyIb(uIOB B umeToll BoJe, pacrBopu-
MOCTh, HE CONPOBOKIAGMAA OKHCIGHHAEM U T. II., BOOOLIE HHYTOMKHA.

L Ilo 3. Xommy (17), cponaAA KOHIEHTPAIMA BCEX PACCMOTPeHHBIX WM
PYAHAYHBIX BOJX COCTABSLT TPAMEPHO OQHY COTYI0 HOpMadbHOH. Hamo mMeTs,
OJHAKO, B BUIY, YTO PyAHAUHbIC BOJLI B CJIydac CHJIBHOTO HCKYCCTEEHHOTO
BOJOOTIINBA HPeJCTaBAAIOT 00braao Gomee paslasieHHble PAaCTBOPH, HEMKelH
«COOTBETCTBeHHRIe BOJLI [0 IPAMEHEHHA BOAOOT/INBA,
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[To O. Beiiremo," pactBopnmocts 312 1pu Temmeparype 18°ompe-
nmenasierca nupamum Tada. 4, B Momax X 1076 »a 1 . .

P. ¥Vonne (12, 13—14) ma mpomaBefeHHil PacTBOPHMOCTH OT-
AeNBHBIX cyAbQuaoB BEUMCIACT elle MeHbIHUE HUQpPH, Komebio-
mueca B upepenax or eampnn Moxed X107 mo emmEmnD Momei
A =37,

ITa HIYTOKHAA PACTBOPHMOCTL CYIAL(UIOB B 30HE OKHUCIEHHS
HeJTAMKOM IePeKPHBAETCA PACTBOPUMOCTHIO W BCIEACTBIC OKMCIIe-

Tabnmm a 4

PacTpopamocTh cyrnHI0B B MHCTOIH BOje
(mo O. Beiiremo)

K pHerammmiecke Caemeocaman;ggql;gamgepomm,
| e e 5 g a . 944 MIB oyl e s s 8 e B 71.60
Huppornr. .~ . ;= . o08ib GLESEE et o 70.60
[Inpur ecrectBennnid . . . 48.89 PO s, 5 et AR ot 2 70.1
»  wmeKyccrBemmhii . . 40.84 O e 41,62
BopruaT » o o 28:82 it S e R e e 39.87
Muanepnar » s+ » 1629 5 el ol i e
CprorOKAT » s o B9 e . e o oang
Cdanepur ecrecrBenuniii . . 6.0 BbBE Lonva i 2es @ 3.6
» nekycerBennpri . 6.63 e DTN 3.51
Gl . et Y B L S 2.1
anennr ecrecrpemmnrii . . 1.21 AaE S e )ihGY
» mexycersenupi . . 1.21 ERR vt 0 e g o . 0.35
» » 1.18 HES & oo oms o5 5 . 0.054
BHSS o e « 143
7, g e e N A 0.552
RIS T 0.14

Hus cBOGOTHBIM KMCJIOPOJOM, W BeJejcTBUEe BO3AEHCTBUA OHICTPO
BOSHHKAONMX 37ech coemmpenuil, kak H2S04, Fez (SO04)z m 1. m.

Pacemorpum cHavaia pacTBopeHme CyJIbQHIOB B 4MCTOM Bojie,
cojiepsKalleil UMb KACIOPOL BO3NYXa, HHAYe TOBOPA, PacCMOTPHM
TaK HA3LIBAEMOE BONAHO-BO3AYIIHOE pACTBOPeHHEe M OKICJeHHe
cysinQuIoB.

Pag mccaefonaTesieii m3yuyasin SKCIePHMEHTaJIbHO oOmmit xa-
paKTep W CKOPOCTDL HTOTO NPOLEECa B OTHOMEHHNHN Pa3IMYHEIX CYJIIh-
¢uI0B, B MOJKHO CUNTATh, YTO MBI 3HAeM €TI0 OCHOBHBIE 0COGEHHOCTH .

! [urapyio mo Immoncy (I, 103).
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Onyckaa ameck HOXPOGHOCTH DKCICPUMEHTOB, YKaJKeM JINIIb,
4TO IpoIect CBOANTCA K o0pasopanuio cyiasaron mo TakuM, Ha-
npuMep, PCeAKIMAM:

2FeSs + 702 4+ 2H:0 = 2¥eS04 + 2H 2S04,
PbS + 202 = PbSO,,
ZnS + 202 = ZnS0;,
CuFeSs + 402 = CuS04 4 FeSOs.

CropoeTh, ¢ KOTOPOI HpOTeRaeT NPOMeCce, 3aBHCHT OT MHOTHX
YCIOBHI, M3 KOTOPHIX IVIABHEMIINE: PAcTBOPUMOCTE MOJIYYaeMoro
cyabara, TemMueparypa, BeIHUYHHA 3eDPHA, BEJMUMHA IOBEPXHOCTH
CONPUKOCHOBEHU BOAB ¢ CYJIBLQHUIOM, PAacTBOPHMOCTH CyJbuja,
CKOPOCTE 00HOBICHNA 0OMLIBAONIEH CYIBQUI BOIBI, CTADHILHOCTH
Wi MeTacTalHIBHOCTL HAHHON MojJu{uKanum, m T. 1.

Tounofl KoImuYecTBEHHOH ONEHKM CKOPOCTH PACTBOPeHHA paa-
IHYHBIX CyAb(QUI0B B BOAAHO-BOBNYINHONH 00CTAHOBKE NOJYYHTH
He yIalloch Kak H3-3a 3arpA3HeHMs CyJLUIHBIX 3ePeH I0JIyYain-
MAMHCA HPOAYKTAMH peakmuu (X HEBOBMOMKHOCTH BCJIEACTBUE
HTOr0 MMETh (OJIMHAKOBYIO TIITOMNATh BO3NEMCTBHAN I PasiiduHBIX
CPABHUBAGMEIX CYJAbQUOB), TAK W M3-3a B3AaUMOJEHCTBHA UX ¢ He-
KOTOPHLIMH 3 HOJYYaOIUXCH IIPOAYKTOB.

HackolbKo, OAHAKO, OTHOCHTENLHO BHAMHTENHIA CKOPOCTE
PacTBOPeHUA M OKMCIEeHHA HEKGTOPHIX CYALQHIOB, MOMSHO BHIICTDH
u3 srcnepumentoB A. Bunuessra (13). Ilocnennnym B Teuenune 10 me-
csineB oOpabaTeiBalics BOJOM, HACHIEHHON BO3TYXOM, IPH KOM-
HATHOH Temueparype NOPOMOK IMpHTa. B KOHIE SKCIHepPHMEHTa
6rmo o6HAapy:keHO, 4To B pacrsop nepenuio 0.2 r m3 Beeil Macch
B 300 r. B ofmem ke peayabTare HCCICROBAHNIT OKMUCICHAA CYIIh-
($HNOB B BOAAHO-BO3IYIMHOI 06CTAHOBKE HOBBOIAIOT TPYG0 HAMETATE
TaKOH pPHAL [0 CTeHeHN YORBAOMICH CKOPOCTH OKMCJISAEMOCTH :
casepnT, XaTbKO3WH, THPPOTHH, XaJXbKONUPHT, NUPHT, TaJICHAT,
SHAPTHT, APTCHTHT.

Hermounrensrno BamHO 3areM, 4TO CKOPOCTH OKNCIACHHSA WM
PAcTBOPeHHA B BHAUMTENLHON Mepe YBeJMuMBaeTcs, KOTHa pas-
IAYHHE CYAbL(HAB oKucagwTca coBmectHo. OOnsicusercsi 910 He
TOALKO ROBICHCTBHECM Ha OAHNM CYIB(PUIE HPOXYKTOB OKUCIICHUS
apyrex,! vo, kax nokazaim lortmank m Brounep (/4), m ycmmm-
BalCIlell POJBLI0 TOKOR, BOBHAKAWIMY B KOHTAKTe MOHEDAIOR,
o0mafalmuX PpPasiNHyHBIMKA IOTEHIMAJIAMA. OIeRTPHYECKUH TOK,
HanpapaAACE OT MHEHEPAaJa ¢ BEICIINM INOTCHIMAIOM 1K MUHCPAIy
¢ mmamnM, obycmoent Gomee GhicTpoe OKMCIEHHE W pPacTBOpenue
TocsIe/iHero, B TO BpeMA Kak HepBHil, HaoGopor, Oyler samuiieH
OT OKHCJIAIIET0 W PACTBOPAIINETO NeHCTBUA.

1 Hanpmmep neiictere HaSOq 1 Fez(b04)a, o0pasylomuxcsa NpH OKMC/Ie-
HUN ITHPHTA.
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Torrmank n Boulep onpeesnim HOTEHIMAIE B BOIBTAX A
HEKOTOPLIX CYJIL(UIOB NPOTHB MeJHOIl TPOBOJIOKN B IUCTHIIIHPO-
BAHHON BOMAE W [AIOT PAN, npﬂneaeﬁﬂmﬁ B Tabm. d.

HIeKTPONBUIKYINAA CHIIA, PA3BHBAIONIAAC, ROTMIA B n3 CYyiIb-
pmmoB 9TOTO poXA MOMEIIAIOTCS B PACTBOP, CTPEMHTCS YCKOPHUTH
JOKMCJICHAE M PACTBOpPEHME TOrO cyanduaa, KOTOPBIi PacHosioikel
ke B Psgy, W, HaobopoT, 3ajeprRUBACT ORHCJICHHEe CTOSALIETO
peime. Tak, Halnpumep, MapKasuT B KOHTAKTEe CO chanmepurom
B BOJSHO-BO3JYIIHON 00CTaHOBKE ORICIMICA B 4—06 pas meqicH-
Hee, HeJKeJIM KOTJa OH HAXOQUJCA B Tex e yCIoBUAX  OJ(HH.
W, naoGopor, chajeput ORUCIAICH B 10—14 pa3s GueTpee.

Tabauma 5

i

Paj; Forrmanka u Biouxepa

1 E L e R .—!—0.37l lamemar . . . . . . - - 1049

APreBTHT . . o » . » » - » «1+0.23 XanpKoaud . . . . - . . . 1-0.14
Xaapkouupur , . or +0.18 mo --0:30 HOgOmHa . « . « » « - - «+0.02
dmaprar . . . .or +0.18 g0 +0.23 JTomeKAT . . . . . . - . +0.01
Monubennt . . M e G T L T R e e S R 0.0
Kosennma . . . . « « .+ - . . -+0.20 | AuTHMOHMT ., . OT —0.17 mo —0.60
TupET . = &« 2 4 & & & & @ . 10.18 | Cpamepur . .or —0.20 mo —0.40
BopHAT . . . . =« + « o - . +0.17

B nmaspHeliniem, Ipasjia, HCCIe0BaHMI P. Vannca (15) moxa-
3a;m, 4TO DJCKTPOAKTHBHOCTh CYJIB(YUIOB — CIIOMKHOE SIBICHNE H
4TO MOTCHIHAJ M3MEHsSeTCA I OTHOTO M TOTO Ke cynbduna B 3a-
BHCIMOCTH OT TPHPOJLE PACTBOPA I CTEIeHH IOIAPU3AINTH. Lo
ero MAHHEM HEJIb3A COCTABHTL OMPEJeTIeHHYIo CepHio, 10/{00HYI0
BHINCIPUBEEHHOIT, TaK KAk HOPAJIOK cyaLQUIOB B TAKOM CepuH
Gy/eT MCHATBCA B CBABM C PAIOM oberoaTenaneTs. Ho gaske u ¢ aTMMH
oroBOpKaMi (AKT BHAYMTENbHEINIET0 YCROPCHMHA PACTBOPEHHH i
oxmcsienns cyab(PEIOB, KOTAA OHE HAXOMATCH B TECHOIT cMecH,
ocTaeTcst GECCIOPHEIM. B wacTHOCTH, ¢ BTHM SIBIEHHEM, BEPOATHO,
CBSIBAHO CTOJb HEPEIKOe HAXOMK/eHHe B CHIIBHO e ORMCJICHHBIX
pylax CcOBePIIeHHO HEM3MEHEeHHBIX fraecTAOAX BepeH MHPHTA,

© PTOLO «HEPABIArAEMOTO HJIEKTPOjia», KAK ero HashiBACT A. Jlokr.

PaccMOTpHM Tereph PAcTROPIOMEe M ORMCIAIINCE TeiicTBIe
Ha cy/b(IIE HEKOTOPHIX coeinHeHMIT, OOKYHO TIPUCYTCTBYIOUIX
B BOJAX B0HH OKACJIEHHA, M IPEHIE BCETO H:504. Heasnii pax
SKCTEPMMEHTOB, IPOM3BENeHHBHIX B HTOM HAINDABICHIIL, 0HO00-
pasHo CBHJETENBCTBYET O CHJILHOM PAaCTBOPAIIIEM JelicTBUH
H2S04 na cynsdumst. Tocmeauee, 04eBH/IHO, HPOMCXOUT IO cxeme:

RS + H2S804 = H:S 4 RSOa.
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I'. Humwxapa (16) maer rakoit psx mo yOBIBalomeit cremenn
PEARTUBHOCTH pas3nuuublX cyiabpumos B 0.125 u. H2S0,: oppo-
THH, TETPAdIPUT, TAJICHHT, C(aTepur, XaILKONMPHAT, aPCEHOIN-
PUT, MAPKA3AT, OHPUT.

P. ¥anac (17) no pacrsopmmoctn 0.05 1. H2S04 naer IPUMEepPHO
AHATOTHUHEIT DA, a HMeNHO: IMPpoTHH, cazepur, rajenur,
XAMLKOMUPUT, MUPHT. A ecan M0GABUTHL CIOXA PeaYILTATH HEcie-
Aosamuit A. Iuca, 9. D n X. Mepouna (18), To MokHO Gyner
AATL TAKYI0 XAPAKTCPUCTHRY IOBENCHAA IVIaBHEHINX cyaLuaos
B OTHOMICHNM Pa30aBICHHAIX CEPHOKHCIOTHHIX PAaCTBOPOR: nmp-
POTHH, CHATCPUT M raleHuT OUCHD JIEFKO PABIATAIOTCH  BELIEIISIO-
Muim mpu atom HeS «ammmaiors, tar CRA3aTh, OT OKHCJEHHT 1
PAcTBOPEHHA JpyTie CyJAbQUAL; XaTbKO3WH U KOBEJJIHH, HA0GO-
POT, YCTOM4NBEL B CEPHOKHCIOTHEIX PacTBOPax npI  yeJOBHH,
pasaa, OTCYTCTBUA RUCAOPOAA: GOPHAT, XaJBKONMPHT W IMPHT
SAHHMAIOT IPOMENYTOUHOE II0I0FKEHIe, IPHYCM MTHPUT OKA3EIBACTCH
HAIMEHEee peAKTHBHEIM.

Heitetsue npyroro pactsopsomero m OKHCJIHIONIETO COeIHe-
HUA  30HL okucaennsa — Fex(SO4)s, npomexomsmee mo cxeme:

2RS +2 Fex(S04)a + 2H20 + 302 — 2RS04 + 4FeSO4 +- 2H 2S04,

TAKMKe H3y4Yajloch HEKOTOPBIMH HCCIIETOBATCIISAMI.
Humuxapa (16) naer, » wactrocTH, Takoii pAn mo yorrsarmeii pe-
aktusocTd B 0.1 H. Fex(SO4)s: mupporan, rerpasapur, rajenur,
apCeHOMNPHT, cATePHT, UMPHT, BHAPINT, MAPKASHT, XaJbLROMUPUT,
9. mnu ! mo pearTHBHOCTH © Fex(SO4)s pas6mpaer rimaBueii-
mue CyJab(uasl Ha TPH TPYMIIBL:

1) XaabKO3HH W GOPHHT — CHIBLHO MAMEHAIOTCH OT HelcTEHA
Fe2(S04)3,

2) MapKasHT H HUPUT — YMEPEHHO,

3) womestun, cdamepur, XanbKOIMPAT — caabo.

He napas rounoii kommuectBeHHOIl oneHkn macmTaba neiicTens
Fes(SO4)s, atu mecnmemopanus, PABHO Kak W OpPyrHe, OTHOOOpasHo
POBOPAT O CHJTBHEIIINEM OKHCJSIONEM U PACTBOPAIONEM JeiicTRITm
ORUCHOTO 3keqeanoro cynbpara. IMocmemmmii mo npamy wmosxer
paccMaTpuBaThCA KAK OMMH M3 Kpynmeimnx $aktopoB B npomecce
nepepaGoTki cyinpunaoro matepuana. Ero smauenme — anauenme
IOCTABLINKA KACJOPOAA B Pa3JIMIHBIC FOPH3OHTHI 30HEl OKMCIICHIS
M B ToM w@iciae B mamboiee riyGokme — HePEONEHHTH TPYILHO.

losops o mpomecce oxmcienma u pacTBopennsi cyab(pumos,
Heob6xomqumo ymomsauyts m o CuSOs Ero neitctsme ma CYIb(uIE
OPOXOJHT II0 CXeMe:

RS + CuSO4 = RS04 + CuS,

! Ilo A. Jlokry (3, 94).
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T. e. MH IMeeM llepeBol MeTaiuia cyas(una B cyaefaTnoe coemm-
nenme n Mosem pacematpuBath CuSOs kak oxmeantens. Ilpapna,
peakums 9Ta HPOXOIHT CKOTBKO-HUOY/b II0JIHO JTHIIb B OTCYTCTBHM
KilcJopofa u BoobIme Haudojee MHUPOKO NPOABIACTCA NOJ YPOB-
HeM IPYHTOBHIX BOJ, B 30He cylab(uanoro odoramieHus, HO Bce iKe
M B 30HE OKMCACHMSA MBI 0U€HbL 4aCTO BCTPEHYAGMCH C peaylibTaTaMi
neitcteusa CuSOs ma cymb@uas (cM. Hu ke, OpH OIHCAHMT Mean).

A. Iue, 9. dnmms m X. Mepsun (I8) meTalbHO HCCJCAOBAIH
pamsamne CuSQOs ma pAx cyabQULOB OPH PA3IuuHBIX TeMIEparypax
O JA0T CAAYIONYI0 XapakTepPHCTHKY OTHOCHTENIbLHOH peaKTHB-
gHoctn npm Temneparype 40° m mpm nojaHOM OTCYTCTBAH JOCTyHa
gucnopona: uanOosbmell pPeaKTHBHOCTLIO OfJagaer rajenuT; 3a
HUM cTIeyeT UMPPOTHH, cajeput, XaaLKOMHPHT, GOPHUT; IHPHT
- KOBeJUIMH PearupyioT Kpailne MeJJeHHO; XajlbKO3HH OCTaeTCH
IOYTH WHEPTHEIM.

Bee nanoskennoe sumie o aeitctsam H20 4 Oz, H2S04, Fe2(S04)s
u CuSOs Ha pasnuunpie ¢yAL(UIB COCTABIACT B CYHHOCTA Haubo-
jice BAYKHOE B XHMEH3Me IIPOIECCOB pPAcTBOPEHUA H OKHUCJICHHA
B mHTepecyomeil Hac 3oHe. OcTacTca yUOMAHYTH JUIIb O PacTBO-
psiomeM JieficTBEM Ha cyab(uiel OMKapOOHATHEIX ¥ INEIOYHBIX
pacTBOpOB.

JKcnepUMCHTAJILHEE JaHHE® B 9TOM OTHOMEHHWN BeChbMa
CIKYAHEL H B 3HAUMTETLHON Mepe Heonpe/ie/IeHHEL.

P. Vamnc! umecmenosan Bonpoc o pacrsopumoctn ZnS m PbS
B GmrapbonaTHHIX pacTBopax 0Oes JgocTyna BO3JyXa M NOJYTHI
HEKOTOPHIE NOJOKUTENbHbIe pe3ylAbTaTH, HEe OCBeTUB, OJHAKO,
XEMHI3MA BTOr0 ABIEHUA.

EcrecTBeHHee BCero Npeanosiarartb, 94To B 00OYHOI 06cTaHOBKE
30HBl OKMCJCHUMSH, UPH OOGBLIYHOM IPHUCYTCTBHH KHCIOPOAAa pOJIb
pukapGomaTHLIX PAacTBOPOB TOYTH BCENEJO 3aTYMeBLBACTCH Jeii-
CTBHUCM yHUMHHyTHX BBIIC vaubojiee CHIBHBIX U SHEPIUYHBIX pac-
Tpoputesieil m OGurapOonaTHee PacTBOPE MpuolperanT 3HAaUCHHEe
B Ipolleccax OKHUCJIeHHA JHIDL B Gojiee Mo3jHuEe CTAJUH ee pas-
BUTHA.

B orHOmEHHEN PAcTBOPUMOCTH CYJbQHIOB B IIETOYHBLIX PacTBO-
pax, BOIpoca, BaRHOTO sl cyXux ofnacrell ¢ MX YacTHIM INEJN0Y-
HEIM XapaKTepoM TIPHIOBEPXHOCTHRIX BOJ, cymiecTsywoT Gosee
ob6uIbHBIE BKCTIEPUMEHTAJILHBIE TaHHEIC.

I. Wlueiinepxen (2, 116) pesiommpyer mx Takmm ofpasom:
«O6Gpaborka cyanfunos pacteopamn ¢ Na:COs m ppyrumu ueno-
yaMp I[OKA3ajia  3HAYATENBLHYI pacrsopumocTb. OTHocnTenbHO
(GopMEI, B KOTOPOIl CyIb(UILI NEPeXONAT B pacTBop, M n0OOYHEIX
peaxuuii, HMEOIUX MeCcTO B BTHX YCJOBHAX, HHYEro HE M3BECTHO.
Ocofenno X0pomo PacTBOPHMEIMU B INEJIOYHEIX pacrBopax okasa-

1 NMannue npusepenst y K, 3uGesramna (19, 57—60).
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amuce cepelpsAnbie PYAEl M KMHOBAph, & TAK/Ke CYIBOHIB M Cyib-
dodeppurar  memm». :

* Jlas noanOTH MOKHO yHOMARYTH 06 srcnepumentax V. Knapka
u II. Menayna (20), cBUJIeTeNBCTB) ICIUX O PEBKOM A CHepry pymo-
mem Biuanun HeS wa cyanduam B menounmx pactnopax. Ilo
MaHHBIM 9T X MCCITEIOBATEJICH, B YKA3aHHEIX yenoBuAX Halblioaercd
BEChbMa 3HAYHMTENILHBIN NePexoji CyMbGUAOB B KOJIOUAHEI pacTRop.
Hois 30HBL OKMcnenms, XOoTA M Blcch HEPENKO MOMKHO OKHIATH
nosipnennst HseS, onmiter Knapka u Mcuayna Bpajg am nmenr Ka-
Koe-nu0yjp cepresHoe 3HaueHHe,

Paccmatpupas Tenepn Bero COBOKYNHOCTH MMEIOIMUXCH AAHHEIX
10 BOIPOCAM OKNMCJICHHsI U PACTBOPEHHA CYJLOUN0B, MOKHO CKAa-
3aTh, YTO OCHOEHOH 0CcOOEHHOCTRIO 9THX NPOLECCOB B 30HE OKHCIIe-
HUA SABNAETCH BOSHHKHOBEHME M3 cynbduyoB cyabpaton. Ity
CYARQATHYIO CTANMI0 DPOXOAHT NOAABAAKCIEe GONBIINHCTEO Me-
TaJlJI0B, TPHCYTCTBYIOINX B PYJHON Macce cyian(uaHoro MecTo-
POIieHNs1, U UMEHHO ¢ HEll HaM HaJ0 CYMTAThCA NpPH anajuse 00-
UIeil TeOXUMMM 30HHL OKucieHunA. Jlamce BasKHO LOMHNTH, 9TO
BHAUNTEJNILHYIO POJIb B IpeBpalleHny cyabQuaos B cyanpaTel ur-
paloT nomumo wucaopona H2S04, Fes(SO4)s w orwactn CuSO4 m
9T0 pacTBOpAKIIee M OKHCIAIONIECE JNeficTBHE BeeX HTHX (AKTOPOB.
YCHNUBAETCA SIIEKTPUYCCKIMI TOKAMM, BOBHHKAIOI[UMH HAa KOH-
TAKTAX 3epPeH PaslIUyHBIX CYIb(uIoB.

Cyasdatsi me ABIAITCHA, pasymeercs, KaKOM-TO KOHCTHEIM
CTAOMIBHEIM IPOIYKTOM H B CBOK OYepeih TPeTepUEBAOT Hebiif
PAJL N3MEHEHUIT, HO 0 HAX peub Oyler HmKe.

B sawmiouenne yMecTHO 0CTAHOBHTECA HA CONOCTABIEHHE BCEX
UPUBEICHHEIX BHINEG HKCHEPUMEHTAJBHBIX HAHHEX OTHOCHTCIBHO
CKOPOCTH OKHUCJIEHHSI M PACTBOPECHMA DPABNUYHBIX CYAbGUIOB T
CPABHHTE MX C COOTBETCTBCHHBIMM JISHHBIMH, 110J1yYCHHBEIMH IIPH
H3YYCHHH 30H OKWCJIEHUs! CyJLQUIHBIX MeCTOPOMKICHUIL.

JKCIepuMeNTaIbHEE JAHHEE MOTYT ObITh MpeNCTaBICHE Tabil. 6,
3aKjovalolell cepuio pAIOB, NPHUBORHBIIHXCA Bhime. B oTox
PAXAX CyaLOUABL PACHOTOMEH B HOpANKe YOHBAHHA CKOPOCTH
PacTROPCHUA B OKUCICHHH.

Bee pansr, sa mekimovemmem mocieamero (pan T'orrmanka n
Biounepa), nnmoctpupyor ormocnrembmyio CKOPOCTE H3MEHCHUS
CYAL(HIOB B TOM Caoydae, KOrJa OHM IOXBEPraioTCA PACTEOPAIO-
MM 1 ORMCISIONMM BOBICHCTBIAM, TaK CKA3aTh, HHANBHIYAILHO,
Pan Fottmanka n Brownepa pacmomnosken no Bemmumnme moTeHHu ajia
H IPE/III0JIaraeT COBMECTHOE OKHCJICHHE.

W3 rabn. 6, mecmorpa Ha pax npoTHBopeunit oTACNBHBIX PAIOB,
BCe e MOJKHO C/eJaTh TAKOW BHIBOA: muppoTnH, cdasepur, rame-
HAT I XaTLKO3NH OTHOCATCA K Hanbosee JIerKO PasjiaraeMbIM ¢ yilb-
$unam; nupur, MapKasHT, BHAPTAT I ApTeHTUT — K HanboJiee TPYIHO
PAa3IaraeMeiM; OCTAJILHbIE 3aHHMAIOT MPOMENKYTOYHOE NOJOKEeHIIe.
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Tabnmma 6

Cremeny YeToHYMBOCTH PA3AHMHLIX CYIL(ITOB MO aHHBIM SKCIIEPHMEHTOB
pasaHuHLIX ABTOPOB

Lnc—2ur- | ToTTmans
VYouie Hmmnxapa| Humuxapa DILTHH “”"B_uff’ p- T
H,0 + 0,
CuS0,
H,S04 H,S04 Fe,(S04): Fe,(S04); | (6#3 m0- H,0 + 0,
cryma 0,)
Cganepnr, ﬁnppm-mz. Oupporad, | InpporaH, | XaTbRo- Tamersur. | Cdamepnr.
8HH.
X anbio- C¢anepur. | Terpa- Terpa- Bopuur. ITupporu.| XalbKo-
BIH. 9T, BIIPUT. B11H.
OuppotnH. | I'ajieHUT. TaJcHAT. TameHuT, IDupur. Coamepur. | TCanennr.,
X anbiio- XanbKo= Cgamnepur. | Apcenn- MapkasuT. | Xajabko- BopHuUT.
TIPUT. 1111 PULT, TMHPHUT. mUpIT,
Tlupur. ITupurt. Xaabro- Coaaepur. | Kopeanud. | Bopuurt. IIupur,
nupur,
TanteHuT. — Apcrao- Iupnur. Cpanepur. | ITupur. HopemmaH.
mipur.
DHAPrUT. — Mapkasiur. | duapruar. X anbKo- HKogeJuiuH. DHApPrurT.
MUPUT.
—— — MMupur, MapKasHT. — XanbKo= Xanbuo-
8uH." NUPUT.
Apredgruar. —_ —_ Xanbxo- — —_ APpreHTHT,
mIPUT.
— e —_ —_ —_ — Mapka-
BHT,

Ecauz temeps o0paturhes K peynabTaTaM, IoJTydaeMEIM OIPH H3Y-
SeHMH TPOJYKTOB eCTeCTBeHHOTO OKHCJIeHAA, TIPOUCXO(ALIEro
B HemaMepuMo DoJiee CIIOMHBIX YCIOBHHX, TO MBEL YBHAuM 00JbIIOE
COBNAJeHie ¢ BERIMEIPHBEICHHBIM 3aKII0O4YCHUCM.

HeiicTBuTeIbHO, COMOCTABJICHHE OTPBIBOYHBIX JINTEPATYPHEIX
MAHHBIX U JIMUHKEIX HAD/IOACHUI aBTOPA NPUBONUT K TAKOMd TpyHnm-
POBKe [0 CTEICHU PAas3jiaracMocTi: IMPPOTHH, cPaTepuT n XajlbKo-
3MH OTHOCATCA K Haubolee JIGTKO pasIaraeMbIM; MUPUT, APTEHTHT,
TajcHAT, SHAPTHT — K HauGollee TPYIHO pAa3jiaraeMbiM; OCTaJlb-
HBHE BaHNMAIT IPOMEMYTOTHOE MTOJI0KeHHE.

IIpuBenenHasa TpynmMpoBKa sBIAETCS, pasyMmeercd, CXeMoli,
u OT Hee HAOMIOTACTCA HEMAaJ0 PE3KAX OTKIOHEHUI B CBABH CO
cBoeo0pasmeM TeX MJIM MHBIX MCCTHLIX YCJOBHII, HO BCe JKe OCHOB-
HHle TeHICHIMA OHA BLIPAKacT.

Oranune ecTecTBEHHOH Cepuu OT BKCIePHMEHTATBHON 3aKII0-
GAGTCH JUIIb B HOJMOMKEHIHM TAJeHATA, 3aHMMAIONMIEro B TOI U ApPYy-
TOil cepUAX COBEPIIeHHO HpoTHBomososkube Mecra. OdycaoBieno

1 [losorenne XalbKO3MHA TOCJHETHAM B MIECTOM PAXY O0OYCIOBIEHO
u cuennduueckny Xaparrepod pearenra (CuSOs) m TeM, 4TO dKCHEpPAMEHT
mpouapomica Ges [focTylna BO3JyXa.
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9TO 3aNMTHBEIM JeHCTBIEM KpailHe TPYIHO PACTBOPUMEIX HPOAYKTOR
OKMCIEHUA TajleHuTa — aHIVIe3NTa 0 NepPYCCHuTa, IJIOTHO 06Iexamn-
mux oOBYHO OTAEJLHEE 3epHA W arrperatsl cyiabgura. Eciam sxe
Jaje B HNPUPOIHBIX YEJOBHAX 00pPATHTHCHA JHING K HAYAILHBIM
CTaJMAM OKHCJIEHNA CYIbQHIHOTO MAaTepuaia, TO JEerko BH-
JeTh, YTO T'aJieHAT OTHOCHTCA K TPYINe JIETKO OKUCJAAEMBIX CyJib-
¢unos.!

JlasHEIE OTHOCHTENBHO PAa3INYHON YCTOHYMBOCTH OTICILHBIX
cyanguaoB, BooOme TOBOPA, OueHs BasHE. C HUMM Beerna nmpuxo-
JMTCA CUNTATHCA TPH HONBITKAX BOCCTAHOBUTL OCOUEGHHOCTM MG~
XOMHBIX CYJLQUIAHBIX PYA TIO PE3KO OKUCIEHHOMY MaTepHairy;
BAKJIOYAICIECMY JIMIIL DPEKME 3ePHA OCTATOYHHIX CYIAb(HIOB.

B xonme kumru, B raase o0 ONEHKC BEIXO/0B, HAM HPHAETCH
efme K 3TOMY BEPHYThCH. =

Iponecent oraoxkenna u3 cyaspaTHbIX PaCTBOPOB

Cynedarsr, obpasyommecs B peayibTaTe ORUCICHUA CYILuI0B,
B GosrblmHCTBE 06/1aXal0T LpeKpacHoll pacTBopumMocThio (tabm. 7)
U MOT'YT OBITH BBRIHECEHEl U3 NPEelloB 30HBI QKHCIEHHUA. i

TaGuaunmuga 7
TaGanma pacTBOPHMOCTH B Bojic HEKOTOPLIX cyabdaron ?

Cymbpar PaCTngp]Llﬁlocrb, ;l;‘(:'mnu(;}}:al;r[}:ﬂg)
THEOL 5 o 5 & v 5ui B boborhorimas & 531.2 180
MnSO, . T N A 3930 26
BIEG  d e le 274.8 22.6
e et S 265.8 20
L T e T e 157.0 0
531510 el e A 172.0 20
AZBO S e g e b g L 7y | bg
BHSO T aln it nt i eeanie. maradapn - Seas 0.041 18

JTa TeHIEHNONA K PpacCesHNi0 NpPOABIeHa, KaK NPAaBHIo, J0-
CTATOYHO PEBKO, M 30HA OKHCJAEHH A (aKTHYeCKH ABIACTCA 001aCTLIO
BBIIIEJTAYNBAHAA A NEJ0r0 pPA/la 37JeMeHTOB. 3Iech PacTBopeHne
I yHOC N3BECTHOH dacTH Marepuaja o0BMHO NpeodaagaioT Hag

1 A. Amnepeon (21), mayqapmnii Kak pas aTH RadadbBble CTAINHA OKHACJe-
HAS PAsamaHnY cyab@uaos, qaet takoi pat (B nopsiake yGuBanus JerkocTH
pasiaracMocTi): JFRCMCOHAT, ¢ancpuT, TeTPadApAT, IaJCHHT, KOBCIJINH,
XaJbROUIPIT, MNHPHT.

2 Undpu sauvcrBoBaBnl y Immonca (I).
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OCAJKIEHNEM, B Pe3y/IbTaTe 4ero M CO3JAlTCA Te PHIXJIHE, TOPHCTHE
TEKCTYPBI, KOTOPEIE TAK THIHYHBL JUISI OKMCJICHHBIX PY/I.

CremneHb BEIIEJIOYSHHOCTH 3aBHCHT OT MHOTHX YCJIOBHH, M B CYII-
HOCTH BCe Iepevnc/IABIINEeCA BHIE (DAKTOPEl, OIPeieIA0Nue Ni-
TEHCHBHOCTh M TJYOMHY NDPOHMKHOBOHHA OKICICHHSA, OIpeedioT
U CTerneHb BBIHICJIOYEHHOCTH.

He ocTanapiImBadch 3Jech Ha aHAIM3e BCEH 9TOH CIIOMHOI co-
BOKYIHOCTH, BeIylnell B OecKOHeYHOH CMeHe PAcTBOPEHMII U oca-
JKICHHI K BEIHOCY M3BECTHOI YacTH MATEPHANIA U3 30HBI OKNCICHHA,
pasbepeM JHIIL YCJIOBMA, B KOTOPHIX HPOHCXOZHT OCAMKJICHHE Me-
TAJLIOB U3 CYJILATHRIX PACTBOPOBR.

Buime yie Obto cdopmyampoBaHo IMoJI0KeHHme, TOBOpAIIee
O TOM, UTO 9YeM BhHIIe KHCJIOTHOCTL BOJ, OMLIBAIOLIAX 30HY OKUEJIC-
HOfA, TeM BHIIe CIOCOOHOCTH STHX BOJ K BHIICIAYMBAHAI0 MATe-
puajga, TeM BBIIIe CTEMeHb HACHIIEHHOCTH UX PA3JIMYHLIME COIAMH.
[Mousatno mosromy, uro Hambogee GIATOUPUATHEIMM YCJIOBHAMU
s ocaskaenusa OyAyT yCJOBAS, PE3KO CHIDKAIOIINE KUCIOTHOCTH
BOI HJIN [ake BOBCE €e YHHYTOIMRAIOIIIE.

KapGonatHaa ;RuapHAsg macca uau KapbomaTHbe GOKOBHIE II0-
poxsr smaATeA, 6e3 coMHeHHA, (AKTOpOM, upesrmvaiiHo Garo-
gpaaTerByomuy  ocamaenno, Tark Kak # HeSOs4 m Fes(SO4)s
Oeicrpo meiirpamusyiotes rapbomatamu. I'. Humuxapa (I16) upo-
H3BeJ PAN BKCIEPUMEHTOB, M/UTIOCTPUPYIOIINX HedTpatn3yniyo
cTocOOHOCTh PA3IMYHEIX MHHEPATOB B OTHONIEHAH pPAacTBOPOB
H2S0: 1 Fe(SO4)s. Peayabrarsr aTHX 9KCHEPUMEHTOB IPHBOIATCS
BTabim. 8 m 9 :

W3 npusegennsix Taba. 8 m 9 Xopomo BHAHO, HACKOIBKO pas-
IHYHA AKTHBHOCTh DAa3AMYHLIX MHOHEDAIOB B OTHOMCHEHE ITOHH-
JKCHHS KACIOTHOCTH. :

B cpsasu ¢ atnv yroGHO Gyjder pa3duTs MEUHePATIH HA HECKOABKO
pr[[l], a HMCHHO:

1) rpynna «akTUBHEIX» MAHEDPAIOB — KapOOHATH, HEKOTOPHE
OPTOCHJIMKATEL, IHPPOTHH;

2) rpyuna (molyakTHBHEIX» MHHCDAIOB — IOJEBEE IIMATH,
UMPOKCeHsl, aMpubomBl, GOMBIUHCTBO CYILPATOB;

3) rpymma «HeakTHBHBIX», MHEPTHRIX MHHEPAJIOB — KBAapI,
myckosut, ¢uuoopur, Gapur u, oTyacTH, HHPAT, MAapPKA3HT,
APCOHOMIPAT, XaJILKOMHPHT.

ITH ompenieseHMA, Pa3yMeerTcd, MOYKHO PACTPOCTPAHNTH W HA
HOPOJBI M HA JRUIBHYIO Maccy, a B JaJbHEMmIeM Mul Hepelnxo Oy-
IeM rosoputh 00 AKTHBHEIX M HEAKTHBHBIX HOPOJAX, KILILHOM
Macce 1 T. II.

Bpan nm myHO TOBOpUTH O TOM, Kakoe GOIbImOe 3HAYCHHE
UMEeEeT AKTHBHOCTh WMJIM HEARTHBHOCTH OOCTAHOBKH B OTHOMIEHIU
cynb0bl Pa3IMYHBIX METANIIOB B 30HE OKHCACHAA M 0COGEHHO B OT-
HOUIIGHMA TaKAX JIeIKO IMOJBMKHEIX, KAK Mejb M NHHK. Des
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Tabnuma 8

CropocTh MOHE:KeHHA KHCAOTHOCTH pacteopa 0.125 m. H,S0,
pPasIHYHLIMA MHHEpaIaMi
(2.5 oboamawaer momnylo neiirpannsammio; 0 — oTcyTeTBAE NeiicTBMT)

II poXOJHUTEIBHOCTD DHCMEepHMEeHnTa
Munepanw B mopALHe
AKTUBHOCTH T l 2 2 ’ 9 ‘ 3
AEHB HCHEHﬂl HeoeJJn| Hegean| Mecau MECFII]B.JMBCHII&

Hamomwr |, 0.0 0 . ST L 2.5 2.5 2.5 2.6 2.5 2.5
BPoanEpoayt <o . . . 22 24 2.5 2.5 2.5 2.5 2.5 25
CHBEPET . 5o o w0 s | 058 2.2 2.5 2.5 2.5 251925
Hegestme . . . . .. -. .| 08| 1.9 | 28 | 24 | 25 | 25 | 25
TRERBOTIH 0 o iy | 053 14 1.9 2.4 2.6 2.6 2.5
Jefmur ., . . . . o, Bl | A des 1.5 L 1.9 2.1 2.2 2.2
TerpaapprT .- ¥ . . a0 . | 09 0.6 0.8 0.9 1.0 1L 40 14
T R SRR I (10 ) 0.5 0.5 0.6 09 | 1.2
PoroBas oOMmanaka . . . . .| 0.2 0.2 0.4 0.4 0.6 (o o7 B 0 |
POMOBMT . critn i Rt |2 0.0 0.0 0.1 0.1 0.2 08 tj=1d
RERRTL S raden Ba e BN 0.2 0.3 0.3 0.3 0.8 | 0.9
CHamepaT .ouiioh . o amnls 0.0 | 00 | 00 | 0.0 0.1 0.2, 04
EROTHIL. o i e ot 0.1 0.1 0.2 0.2 0.2 0.3 11-0i8
L R S e = e 0.0 0.0 0.0 0.0 0.1 { 0.2
OERinima. . .. . . . . ] 00.} 00 | 01 0.1 0.1 0.1 102
Xaneskonuputr . . . . . . .| 0.0 0.0 0.0 0.1 0.1 03100
ApcesomupaET . . . ., . . .| 00 0.0 0.0 0.0 0.0 0.0 | 0.1
Meopragnt 0. ot o |00 0.0 0.0 0.0 0.0 0.0 | 0.0
MyproBent a0 00 e hls 00 | 00 | 00 00 | 0.0 | 00| 0.0
U RSN TS R I T e 0.0 0.0 0.0 0.0 0.0 | 0.0
T VR S SR | G (- 0.0 0.0 0.0 0.0 0.0 | 0.0

OpeyBeInvueHHA MOKHO CKasaTh, YTO ITO ONMH M3 3HAYMTEILHEil-
muX GAKTOPOB B 00UIEil TCOXNMUN 30HK OKMCJACHHSA M ¢ HEM BCerla
HEeoOXO0/UMO CUHTATLCS NPH ONEHKE BBLIXOJIOB.

Buisicuus obugme yenonns, OnaronpuATCTBYOIHE WM He Bja-
FONPUATCTBYIOUINE OCAKICHUIO, HepeiiieM K Gosee AeraibHoMy
pasfdopy HocJexHero.

Ocasknenne METAIVIOB B 30HE OKMCJICHHS MOKET WJITH pasmmy-
HBEIMA MyTAMH, ¥ HMCHHIO CIEAYIOLIMY : '

1) BsaumoseiicTBIEM pPacTBOPOB ¢ TBEPIHIMH TeJaMH,

2) B3auMoNeiicTBHEM PacTBOPOB ¢ PACTBOPAMH,

3) B3amMoIeiiCTBHEM pPacTBOPOB ¢ rasami,

4) mcnapennem pacTBOpOE,
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Tabanmma 9

Cropoers Boccramonaenns pactsopa 0.1 u. Fey(S0,);
(3 obosnauaer momHoe Boccranosnesne; 0 — oTeyTerBue IeHcTBI)

HDOJIDJI?HHTEIIBHDCTI: BHCHEePIIMEeHTa
MunHepain B mopaAnie
AKTUBHUCTH

1 nens 2 mHA 3 nua 5 nueit 7 naei
Hatener . . . . . . . 2.9 3.0 3.0 3.0 3.0
Ommenm . . , ;. s 1t 0.6 1:0 1.6 1.9 3.0
Comanet . . . ; 5 A 1:2 1.6 2.2 2.8 2.9
POROXPOBRAT .. 4% i s 0.6 0.9 1.4 2.2 2.8
Cumppnras. & 2e . &2 0.4 0.6 0.9 1.6 2.8
IRppaTte. |, &5 . ..5 0.3 0.6 0.9 1.6 2.2
diPRI e T T L ooy 0.5 0.7 0.8 B | 1.4
Terpaonpue . &% . an 0.3 0.4 0.6 0.8 1.3
Paasavrie, . of . s 0.3 0.4 0.6 0.7 i)
Apcesonmmpar ., . . . . 0.1 0.1 0.3 0.3 0.5
Jdabparnop: . . .5 . in 0.0 0.0 0.2 0.3 0.4
Coanepur . ., . . . . . 0.0 0.2 0.2 0.3 0.4
Hapers vie 5 co0 2 2% 0.0 0.0 0.0 0.4 0.4
Poropas obmamra . . . 0.0 0.1 0.1 038 .|. 04
HADIRES 8. .6 0.0 0.0 0.0 0.1 0.4
Maprasup o7 L vn 0.0 0.0 0.1 0.4 0.4
Hagmuame: ., oo, . o6 0.1 0.1 0.2 0.2 0.3
ARPHT 9.7, < A M50 0.0 0.1 0.1 0.2 0.3
Xanskommpur . . . . . 0.0 0.0 0.0 0.2 0.2
BOROTATC & ov v o5 Y 0.0 0.0 0.0 0.0 0.1
Oprokngs: , .. « - o 0.0 0.0 0.0 0.0 0.0
MyBROBIE .3 0ude e L0 0.0 0.0 0.0 0.0 0.0
DIOOPIT oo oo o 00 0.0 0.0 0.0 0.0
Hpapns-c = ot 0.0 0.0 0.0 0.0 0.0

O) myTeM THAPOJM3a HEKOTOPHX COEIHHEHMIT,

6) myrem roarynsmum,

7) myrem amgcopGuuu resaMm.

HanGonbmee swmavenne nveror peawmnm MesRiy pacTBopamm u
TBEPILIME TEJIAMIT, i 9TOT HPOUECC MBI NIPEHTIC BCETO M PACCMOTPITM,

Ocampienne nmyrem BaauMojlelicTEHA pacTBOPOEB TBCPABIMU
Teaamn. Biaumoneiictene cymndarturix pacteopos ¢ mumepazamu
PyaHOIl Macchl U GOKOBEIX MOPON BeIeT K LeJoii CepHH peaxknnii,
BBEIZBIBAIOIMX (PUKCAIMIO THAKEJLIX META/JIOB B BHJIE TeX WJIM MHEIX

40



coepmuennit. Crenenn OCaaUTENbLHON CHOCOBHOCTH OTACTHHEIX MH<
HEPAJIOB 0YTH IOTHOCTHIO COBNALAET ¢ MX CHOCOOHOCTLIO K HeilTpa-
JMBAUME KUCJIOTHOCTH PAcTBOPOB, H IOTOMY BBIIEIEHHBIC BBHIIIE
dKTHUBHEIE MuHepanm 6yI[yT H HBHGOJIE‘B AKTHBHBIMH OCaIMTCJIAMMN,

OcoGennoe 3HauCHHE B BTOM OTHOUICHHN HMEIOT KapGoHaTHEIE
vurepaiast Ca, Mg u Fe, rakwe, kak waanmut, fojomur, cuyepur
u T. 0. [lpn Berpede ¢ numu KHCJIBIX CyNL(ATHEX PACTBOPOB B mep-
BYyIO odepeib mnpowcxomuT Helitpamusanna H2S04 u  Fe:SO04
M 3ateM yie B HEHTPaibHOH cpelie o0partuMas peakuus THIa;
HalpuMep:

RS04 - CaCO3s < RCOs + CaSOs.

Jra PeaKNAs B yCHOBHAX IMPKYIALNN BOJ, T. €. B YCJAOBHAX
JOCTATOUYHOT O CHa6}I{DHHH HOBBIMU 110 PIHAMU CYHB(I)HTOB THMREJBIX
MCTA/LI0B, OyleT HpoTeKaTs B LPABOM HATPABJICHHN, W, TAKNM
00pasoM, KalbUAT, OJIOMHT U T. L. NOCTGNCHHO 3aMECTATCA Kap-
foHaTaMM TAMKEILIX MeTallIoB.

Ocamaenne mocieuux B Bajge KApGOHATOR MMeeT 9De3BLIYAIHO
MIHEPOKOE PasBATHE B 30HE OKUCJEHHA H IJA HEKOTOPHIX METAJLIOB
(raknx, nanpuvep, xar Cu m Zn) apiadgerca naudosee BAZKHBIM.

M3sectnoe BAmAHNEe MMeeT U ocamMTeNBbHAS CHOCOGHOCTD pana
IOJIyAKTUBHBIX MWHEPAJIOB — MOJIeBLIX IINATOB, IHPOKCEHOB, aM-
(ubomos u T. n. Oua ocofenno ycHAMBACTCS, KOTAA TH MUHE ATkl
[OJIyPA3JIO/KEeHEI, HO H B CBEKeM COCTOAHMM CHOCOGHOCTh HX K 0Ca-
AJEHUIO BHIPAKeHA 0CTATOYHO SIPHO.

9. Commmpon (22) mokasal aKCHEPUMEHTAILHO, UTO TAKHE CH-
JIMKATBL, KaKk anbOuT, OpToKIa3, Inpoxced m amPubos, ocamaant
METAJITIBL U3 CYJIb(QATHBIX PACTBOPOB ¥ IIPM ATOM TJIABHYIO POJIb HT-
paer He agcopbuusA, a XEMUYecKoe B3aNMOEICTRIe.

Tamenne Meramint cagarTcs B BUAe THIPOOKHCIOB, OCHOBHEIX
COJICH, 0TYACTH B BUE KPEMHOKICIIBIX COCTUTHEHMIT, 1T B TO JKe BPeMH
B PACTBOP NEPEXOMAT IOYTH HKBHBAJICHTHHIE KOJHYECTBA OCHOBA-
Huii 00pabaThiBACMEIX CHJMKATOB.

Haxonen, uesnaa nexmounts w pimsinme pearmuii MY CYITb-
daramu u cynabdugavn, npoucXoaAMUX N0 CXOME:

RS04 + MS = MSO+ 1+ RS,

IIparna, mambosee mupokoe pasBHTHE OHE HMEIOT B 30HE CyTb-
¢uanoro oforamenns, T. e. B y9ACTKAX, JMIICHHBIX CBOGOIHONO
RHCI0POTA, HO M B 30HE OKMCJICHHA MEI HEPCJKO BCTpPeYaeMm 1po-
AYKTB B3anMOJelicTBHA cyiabhatoB ¢ cyibpuaamu.

Ipu oBumuu norpedurencit knesopona B AaHHOI pymHOII Macce
I B yCAOBHAX MOHUKEHHOTO CHAOKEMUA WM OTIEIBHBIX y4YacTKOB,
peaxiumn o0mMeHa Mey cyabaravu M CyAbQUAAMH MOTYT LOJTY-
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9aTh WHOINA IINPOKOE pas3BuThe M B 30He orumcienus.! C srtoi
0co0eHHOCTBIO, a MMEHHO ¢ 00pasoBaHuMeM BTOPHYHBIX CVIL(HIOB
B 30He OKUCJEHHNA, HAM NPHUJIETCH ellle He pa3 BCTpedaThed, W IO-
TOMY yMecTHHIM OyIeT NMpHBecTH 3Xech TaKk Hasmpaemsii panx [op-
MaHa, B KOTOPOM METAJIBl PacmojIoJKeHsl B IOpAAKe yObiBaoumero
«cponpcrea ¢ cepoiin. Psajx nmeer takoil Bupm:

Hg, Ag, Cu, Bi, Cd, Pb, Zn, Ni, Co, Fe, Mn

m B o0mEeM COBHMAfaeT ¢ PAZOM METAJJIOB, PACHOJOKCHHKIX B TIO-
pAjKke yMeHbIDEHHA pPACTBOPHMOCTH HX CYIAb(uIOB (CM. BBIIE
nanuweie O. Beiireas). B pany Illopvana kammsiil BeimecToAnmi
MeTaJIJI BRITECHACT U3 CYJNb(UIHBIX COCTHHEHHIT METAIIN HIKCCTOS-
Jnuii, 1, Hagpumep, cyiabfar cepebpa, B3anMOAeHCTBYA ¢ Cyabm-
namu Cu nmm Bi, Cd, Pb u 1. 1., nepesoautr st MeTanssl B pactsop,
a cepebpo camuTcA B cyIbOUAHON popme.

Hano samerurs, uro psax Uliopmana me asmserca uem-to Geasye-
JIOBHBIM U IPH ero HPHMEHEHNH 3aKOH JeHCTBHA MAacc 0CTaercs,
pasyMeeTcs, B IOJIHOII culle; KpoMe TOro, 00pasoBaHMe BTOPHYHEIX
cyab(UIHEIX MOHEDAJIOB B HNPHPOAHEIX YCJOBHAX B CKOJbKO-HU-
6ynb muporom Macmrafe mmeer passutue Jgumb g Ag u Cu.

Kpove ommcaHHEIX ciyYaeB OCA:KACHUA THAKCIBIX METAJJIOB
nyTeM B3anMOJEHCTBISA PACTBOPOB ¢ TBePIBIMH TeJIAMH, FABJIAIO-
upMXes, Noskanyii, Handosgee THIMYHBIME, CYIOIECTBYET €Ife MeJbIil
PAN APYrux, YNoMWHAEMBIX HH’Ke, MPH H3JI0KEeHAN TeOXHMOM OT-
HellbHEIX 3JEMEHTOB B 30HE OKHCJICHUHA.

Baanmoneiicteue pacreopor ¢ pactropamu. Ilpm Berpeue
cyab(paTHEIX pacTBOPOB ¢ pacTBOpaMi, 00OTal[eHHEIMU B TOH min
uHoii Mepe GurapGonartamu, (ocdopPHOKHCIBIME, MBIIILIKOBOKIC-
JBIMM 1 TOMY HOJTOOHBIMH COJIAMH, MOTYT B TIOAXOJAMUX yCIOBHAX
KOHIIEHTPAOUK BRIDAJATL KapGomaTel (MpocThle HW  OCHORBHEIE),
docdarer, apceHmaTEl H IpPyrue TPYAHO PACTBOPUMEIC COCAMHEHM S
THAKENBIX MeTaIOB.

BaanmoneiictBue pacteopos ¢ razamu. CepoBolopoX, MecTamu
BO3HNKAWOIIMI B 30He OKUCJICHHA,? NOBHIIEHHOE cHAOKeHHe yrie-
KHCJIOTOH OTHETBHEIX MyHKTOB — BCE 9TO MOKET IIOBECTH K 0Ca-
MICHUIO THMIBIX META/IOB M3 CyIb()aTHBIX PACTBOPOB B BHE
COOTBETCTBEHHBIX COOJII‘IHGHHiI.

Henapenne pacrsopos. B cyxmx ofmacrax m BooOme B ydact-
KAaX 30HH OKUCJCHAS € MOHHIKCHHBEIM CHAOMKeHHEM BOJOI WIH
G XOpOUIGﬁ HGHapHeMOCTBIO KOHIIOHTPHIIHH paCTEOpOB MOKeT O0-
CTUraTh TAKOM cTeHmeHH, 4ro OyJeT NPOMCXOJMTH BeIaJeunue TBep-

1 Hodewmo, eaexyer mMeTs B BULY, 9TO R3AMEH THAKEIOT0 MEeTAJJIA, CeB-

mero B pijte cyanduiaa, B pacTBOp MNCPCXOAAT APYrodl TA:Keanili Meral,
paHce 3arTmo9aBuNTEcA B cyaepirie, W 9To 3TOT Mpoiece, KOBINEHTPHPYA
OJIMH MCTA/L1, paccerBaeT IpyToM.

* Haupumep, upu geiicrsun HaSOs Ha Hexoropsie cyinuusl,
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Aoit (aser. Uvenno stum myteMm Bechma HepeIKko MOryT o6pa3oBH-
BaTLCA JHATHTENLHEIE CKOIICHHA JICTKO PACTBOPHMBIX Cylb(aTos,
TARUX, HATDUMED, KAK XaJIbKAHTUT, NM3AHAT, METAHTEPUT U T. I

Ocaskiennme oyrem ruapoansa. Hexotopeie comn merammos,
ABJIAOMUXCA CIA0BIMU OCHOBAHMAME, HANPUMED CVibpaTs Tpex-
BAJCHTHOTO 7KeJIe3d, CyPhMBI H &MIOMHHNA, B HelTpajJbHRX MaH
Aame cTAGOKMCIBIX PACTBOPAX JIETKO THAPOIHIYIOTCH, TABAs B KO-
HEUHOM HTOTe TPYIHO pPAacTBOPUMBIC OCHORHBIE COJH H THIpPO-
ORHcAb. PaBHBIM 06pazoM colm caabux KueioT MOTYT Hperepie-
BATH TAKME jKe M3MCHOHH,  OCAKICHNE BTHM LYTeM UMeeT GOJh-
moe 3HAYeHWe B YCJIOBUAX B0HBI OKUCJICHH.

Ocaknenue nmyrem woarymsmmu. [na wmero CYIb(PAaTHRIX
PacTBOPOB THMKEJLIX METAIVIOB OCA/KTEHHe IyTeM KOATYJISIHE
HMeeT Boo0me orpaHnnIeHHoe 3HAYCHHE, HO OHO BECHLMA BAKHO JUTA
OCAMIEHNS DABJIMYHBIX COCAMHCHHII, BCTPEIAOINXCH B 30HE OKHC-
JCHUA B BUJC PA3HOOOPA3HBIX HAPO30Jeil (THAPO30IH ORMCH Fe,
Ma, Aln'r, i),

Oca:ienne myrem ancopGunu. [mporoe passutie B 30HEe
ORHCJCHUA KOJJIOUJHHX PACTBOPOB MPHUBOJAHT K BHAYATETLHOMY
00pasoBanuio 3mech pPasHOOOPAZHLIX TesTeil — KpeMmHeseMa, aio-
MOKPEMHECBBIX COCJMHEHIM, T'MJIPOOKUCIIOB jele3a, MapraHna
aMOMHHEA 1 T. 0. Muorme us sTHX reseii o6magapr TOCTATOYHO I
a/IcOPOUHOHHOI CIOCOOHOCTBIO B OTHOMEHAN LEJIOTO pAfa KaTHo-
HOB CY.Ib()aTHRIX PacTBOpOB.

B wactHOCTH, X0pomo u3BecTHa agcopbupyoman cnocoGHoCT
TeJIA KpeMHeseMa K MeQH, NalolMas HAYAI0 TAK HA3LIBAGMBIM Me-
AMCTHIM  OnaxaM, agcopOonma aqoMOKPEMHeBEIMA TeifMH IHHKA
M MeIHM, alcopOuuAs reAMEH THIPOOKICIOB MapraHna — Mejm,
CBHHIA, KoDaXbTa W T. m.l

B nexoroprix ciywasx macmrab Qumcamunm tasensix MeTaJIoB
TARUM MyTeM JOCTHIAeT 3HAYNTETBHHLIX Pa3MEpOB U JOCTABIAET
Goratsle Mectusle KommenTpamum. B cssm ¢ sTuM NpH MCCIeno-
BaHWN MaTepnaja OKHCJICHHOH B0HEI HeoOX0auMO o6pamars camoe
CEPhe3Noe BHUMAHHE HA DPa3HOO0pasHble TOHKOAMCIEPCHBIE Aar-
rperanum.

B sawmodenne cxemarmueckoro oGzopa IPOMEcCOB OCaMKIeHAA
13 CynabpaTHEIX PAcTBOPOB yMecTHO Gyder moBecTH HEKOTOpHe
HTOTH.

PasmooGpasue cmocofos ocammenmns BeleT n K Goabmomy paa-
H000PA3MI0 BOBHHKAIOMMX TIPH HTOM munepanos. Cpeam mocaen-
HHX Mbl MOKEM HA3BaTh KApGOHATH, CyMb(ATE, ORMCAB U THAPO-
OKuCIIBL, (ocharter, apcemmars, cmimraTh, HEOTIPe/le/IeHHbIE CO-
CIMHeRnA, 06pas3oBaBIIHECH U3 TeJeil, u T. 1.

' Beeraa om Mur uMeeM B tamx Caydasax pesro ¢ axcopOrumeii, pajgexo
eme n: Acno. Cropee Beero, 4T0 mOMUMO a7copoIuK 3/leck HTPalOT pPob
¥ 9HCTO XUMHYECKHE IIPOIeceh.

43



[IpemmymiecrBeHHOE pasBuTHEe TEX MM WHBIX MHHEPadbHBLX
rpyNin 3aBHCHT OT o0meld 00CTAHOBKU JIAHHOH 30HEL OKUCIEHN,
HO 4aule Beero, B CBA3A ¢ OOBIYHBIM PE3KUM LIpeodjajiaHueM Cpean
ocanure/eii OGuxapGoHATHEIX PAcTBOPOB U KapGoOHATOB, HAMBOJL-
MM Pa3BHTHEM II0JL3YIOTCI MMEHHO KapOOHATHL THAMKEIBIX Me-
TAJIOB.

Bee ot pasnooGpasnsie MuHepassl, BOZHUKAOIINE U3 cyThdar-
HBIX pPAacTBOPOB, HE ABIAITCA KaKOH-TO KOHEYHOH W TocJeaHen
dopmoii guicamum Tex uim MHHEX TAmKennX Meraiinos. Ounm npej-
CTaBJIAKT JIMIL OJUH U3 3TanoB BOJIOIUI Cyﬂb[iPHHHOI‘O Ma'repna.na
H B JajbHeilllleM caMy [OIBCPraTcA pPasHoOOpPasHLIM K3MeHe-
HHAM, KDPATKO XapaKTepPH3YeMLIM HHMLC.

Ilponecenl m3MeHeHNns TNPOIXYKTOR OCAKICHHI
H3 cyab(aTHBIX PaCTBOPOR

Bonsl, oMBEIBaOIne 80HY OKNCIEHHSA, TPeBPAMATCA W3 00LIU-
HEIX TPYHTOBBIX B cyJab(aTHbie M KHUCIOTHEIE BCKOpe 3Ke moclie
OKMCJICHHA MepBEIX NOPIMil cyabpuIHOro MaTepuania U COXPAaHAIT
CBOU CyJb()aTHBIH I KACJIOTHLII XapaxkTep Mo Tex mop, NOKa B PyI-
HOM Macce ocTaloTcA eme GoJiee WJIM MEHEE 3HAYUTCIALHBIC KOJIUUe-
cTBA CyJAbQUIHEIX H cyabpatHeix MuHepasor. Pasymeertcs, kak
yiKe YKa3nBajoch BelMe, cTeneHb KonHeHnTpamuu H2SO4 u cynnda-
TOB MEHAETCH B 3aBUCHUMOCTH OT KOJIMYECTBA CYNbQUAOB, OKMCIIHIO-
mMXcA B JaHHLIA MoMmeHT. Mul Mosmem jlame cKasaTh, 49To B HeKO-
TOpPBIC CPE/MHHBIe CTANUH CTelleHb KOHIEHTPAINH MOCTHTAeT M-
KCUMAaJbLHEIX 3HAYCHUHI W 3aTeM 6)’HGT HOCTEIIeHHO YGLIBHTL. o
Mepe TOTO Kak BCe MCHRIIHM M MEHLIIIM OYIeT KOJIHUYECTBO Cyilb-
¢nmoB B 30He oKHcIeHusa. B mpejesie, B 30He OKHmCJeHHS, BOBCe
yIKe JIMIICHHON cyAb(QUIOB U cyAb(aToB, BOLLL CHOBA IPUMYT CBOIl
npeKHNIl  XapakTep, Xapakrep GOojee wuaMm  MeHee OOBIYHELMR
A TPYHTOBBIX BOJl JIAHHOH MECTHOCTH.

Takoii ciyuaii MBIC/TIM, KOHEYHO, TOIBKO TOTAA, KOIJa YPOBCHE
TPYHTOBBIX BOJ JOCTATOYHO CTA0UJIEH M ORHCIAOIEMY JeHcTBIIO
OOBEPXHOCTHBIX BOJI HOJIBEPraeTca DOCTATOTHO JOJTOE BPeMs OJIHA
A Ta e HOPOUA cyAL(QUIHOT0 Marepmaza.

VYrazaunaa o0masa 5BOJIONNA BOJ 30HBI OKNCICHUSA OT OOBIT-
HBIX TPYHTOBBIX BOJ B cynhd)a'rnme N HKHCJIOTHBRIC M, HaKOHEI,
onATh B 00BIYHEIE TPYHTOBBIE — He coBepmaercsa mnasuo. Ha npo-
TAMEHNH ee Mbl OyJeM HMCTh MBI PAI MECTHBIX KoneGaHuili B 0T-
HOWICHUN © KOJUYecTBa M KauyecTBa Pa3JUYHBIX pacTBOPEHHBIX
B BO/le COCIOMHEHMIl, KojieDanui, BHI3BAHHLIX 0COOEHHOCTAMHI OKIC-
JAA01eiicA PYIHOH Macchl U APYIUMH YCJIOBHAMI.

HHoacaum 210 mpuMepoM u3MeHsomeiics cajiepuTo-mmpuTo-
Boii pynsl. B mavanpHBle ¢Tajgmu ORKMCIEHUA B HEPBYIO OuYepeib
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fyner oxucnaThea chamepuT N B MeHbIeI Mepe napuTt;! B pannuei-
meM e, II0 Mepe u3pacxojoBaHua cdajepura, OYIYT OKHCIATHCH
Bee Gobmme m G6apmme nopuum mmputa. M ouesumno, €to ecsm
B HAYAJILHLIC CTAJMH B pacTBopax peaxo npeobmaman ZnSOs, To
B I0CTENYIOUME CTAMN KOJHIecTBo ero Oymxer yOHBATH H npeol-
aagawmim cranyt Fea(S04)s, FeSO4 u H2SO04.

IBOIONUSA BOJ BOHBI OKHCIEHUSN, pPAadyMeeTcd, BHI3LIBACT I
9BOIIOMHI0 PA3MHYHBIX MUHEPATLHBIX HOBOOOPA30BAHMM, BO3HH-
KAIIAX B PasHBIe CTANNN PA3BATHA 3TOH 30HBL.

Munepan nam wmmmepansHag accommanusi, o06paszopapmmecs
oOpy JaHHOM COJIEBOM H KUCJOTHOM pemxume BOIX, MOI'yT CTaTh
HEYCTOHUMBLIMU IPH MHOM DPeuMe U JaAyT HAyaJo MOABICHHIO
IPYTHX MOHEePAIOB.

B wactmocrm, B pasofipammoM yike mpuMmepe oRHCISIOMeiicH
chanepuro-mupuTOROH PYIBI MBI JEIKO MOMKeM TpeIcTaBUTh cede
obpazosanue cmurconnrta (ZnCOs) mox jeiicTBmeM pacTBOPOB
¢ o6mapHEIM ZnSO4 HA W3BECTHAKOBHII 3a7b0aM] WM JKUITLHBL
RaIBOUT. B pmaneHelimem jxe, Korza rkounenrpamua  ZnS04
B pacTBOpax MNOHU3WTCA, 3TOT cameii  cmurconnat (ZnCOs)
nox manaumem Ca(HCOs): cramer meycroitumsmim u  Gyner
PacTBOPATLCA,

Hpyroit npumep: saposur (3Fe20s-K20-4503-61120), yeroii-
YHBHIH B CAa00KMCIBIX PACTBOPAx, HEYCTOWYMB B HeilTpaldbHEIX,
pacoagadck Ha Fe(OH)s, H2S04 1 K 2504. U ouesnno, uto korna
BOJBI, OMBIBAIOIINE B0HY OKHCJICHHA, MNOTEPAKT CBOIO KHCJIOT-
HOCTh, BeCh FAPO3HTOBHIA MaTepuasn OyneT HOCTENEHHO NPEBpalleH
B JIMMOHHUTOBBIH.

Mo#H0 GBITIO OB YMHOIRITEH TPAMEDH, TOT0GHBIC HPHBEICHHEIM,
HO W 6e3 HUX ACHO, YTO MHHEPAJL], BO3HUKAIIHE U3 CYabPaTHBIX
PacTBOpPOB, B CBA3N ¢ KOJAeOAHUAMM YCIAOBII NpETePIeBalnT psj
M3MEHEeHWil, B OCHOBHOM CBOJAIIAXCA K CEPHH IIePepacTBOpenmit
1 mepeotyioskennii. B Teuenme mociennux gopma ¢uicammm Toro
A7 MHOTO METAJIA MOJKET Pe3K0 MEHMThCSI.

Tax, mens xampkommpura, nepememmas B cyandar, B MOIXO-
JOAMIX YCIOBAAX, HANDUMep IPU HCHAPeHNH PACTBOPA, BHICALHTCH
B pune xarpkanrara (CuSOs-5H:0). :

[Mocnennmit, TP M3MEHNBIINXCA YCAOBHAX BIAsKHOCTH, BHOBB
nepeiiier B pactsop B Buie toro se CuSOs. AToT pactBop, mepe-
Mel(afACh, MOMET BCTPETHTE KAJLIUT, KOTOPHIL OCATTHT MEeAb B BUIe
mamaxara [CuCOs-Cu(OH)2]. Manaxur, nomseprasich BIOCTen-
CTBAW JeiicTBUI0 0oJiee KUCIOTHBIX BOX, JaeT ONATH B PacTBOP
CuSO4 mnn, HaTPEMep, OMEIBASCH BOJAMH, HOCYIIMMHE H300MILHYIO
SiOs, mepeiizer B Xpu3oroaIy, I T. 1.

! Mpennourarensuoe okucaenune camepura m obycaoBIHBaEMOe WM
43aIATHTENILHOEY BJIUAHAe HA NHPAT M3JIOKEHLl HA CTp. 32.
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B »roit Gecromeunoit cMene mpeppamenwii, B 9TOM DOCTOSHHOM
- OPUCHOCOOACHIN K MEHSIONMMCS YCIOBUAM MBI MOYKEM OTMETHTH
OIHY OCHOBHYIO TeHNEHIMIO, & MMeHHO TeHIEHIHUI0 K HOJHOMY
0CBOOO/RIEHUIO BOHEL OKMCICHHA OT CePH M HEKOTOPHIX JPYIHX
9JIEMEHTOB.

Bean owesnmamo, manpmmep, 4To B KoHeuHHe CTATNE PA3BATHS
30HBl OKMCJICHHS, KOTAA BOJBI, OMBIBAlOINHE ee, CTAHYT COBCEM
Onmakumu K o6eryEEM TpyntoseiM BofaM (¢ COz, SiO: m 1. m.),
BCe COXpaHMBIEeCH eme cyib(aThl OKAKYTCA HEYCTOHYMBEIME N
HOCTENEHHO OKOHYATEILHO B3aMEHSITCH KapOoHATAMH, CHJINKATAME
u 1. 1. Ho u nmociennne BBUIY OTCYTCTBHS B OGBIMHEIX BOJAX Ta-
KuX meraanos, kak Pb, Zn, Cu, 6yayr nogseprartnca pactsopsio-
meMy AeicTBAI0, W Kak Ol HM Majia GBI PacTBOPUMOCTL COOT-
BeTCTBEHHLIX COCJMHEHNI, TsAKeJbie MEeTAIE OYAyT Bee Goiee m
Goslee BLIHOCHTLCA M3 NPEIeOB 30HEI ORMCJICHHA.

B pesyabrare B nocieueil oKaMyTCsA ML TAKIE MAJIO TOTBI;K-
HEle coellMHeHudA, Kak paszpoobpasHee Qopmer SiO2 m Fe:0s,
qacTo B KoMOnaanmm ¢ Al:Os, u r. .

JdTa crajgudA, KaR yiKe YKaspBaJoCh, NOCTHTAETCA IJIMITh IIpH
AIATeNLHON TepepafoTKe NOBEePXHOCTHRIME BOXAMH OJHOH M TOil
e TIopuum cyab(puaHOro Marepuala, MHaye roBOPA, IPH IOJroi
CTabMILHOCTH YPOBHA TPYHTOBBIX BOJ.

B nopasnsmomem GompmuHcrBe ciyuacn PassuTHe 30HE OKIC-
JEeHHA 10 9T0J CTaJUM He TOXOIUT, U B OKUCIEGHHBLIX PY/Iax, Haxe
eclli OHH BOBCE JIHIIEHLI CYJIh()UA0B, Bcerga HOYTH MOMKHO BCTpe-
THTh T€ WJIN MHBIE KHCJ0POAHEIE COCAUHECHNA, COAepAaN[ie HHTepe-
cyiomue nac mMeramusl (Pb,Cu,Zn m r. u.). Ocobenno 310 0THO-
CUTCA K TAKMM TPYAHO NOABIKHEIM Meraiiam, xax Pb, Sb, Bi,
Sn 1 HeKOTOpHIM ApyrHM.

Crajinu pazBuTHA 30HBI OKHCIACHHHA

Bech mpemmimymmii maTepmaz MIUTIOCTPHPOBAJI, NpAaBla Jo-
BOJILHO CXeMaTH4HO, HanboJjice BayKHBIE OCOOEHHOCTH IPOIECCOB
Pa3sBUTHA 30HB OKUCJICHUA. JTO PAa3BUTHE MPeNCTABIACTCHA HAM KAK
nocJie/l0BaTeJIbHAST U HENPCPLIBHAA NeObh H3MeHEHHII PYHHOIO Be-
mecTsa, CTpeMAallerocsa NpuHATL Hanboiee YcTOHYHBEIE (OPMEL
B YCJIOBHAX 30HH okmcilenud. Ilpm Beeili npuxoranBocTm 9THX W3-
MEHEeHHUIl COBEepIIeHHO FACHO, 9TO PA3BHTHE 30HBI OKMCICHUS MEL
MoKeM TpyGo pasjesnts Ha CcJeIyOMpe CTagul, OUPEAeHeMEe
B 0cHOBHOM TeM, 49ro pH pactBopoB Memserca B CTOPOHY Bo3pa-
cTaHus 1o Mepe yOHBaHHA CyiIbpHIOB.

Hawaapubie crapum, worma cyiab(QuaHele M Xpyrne THIOTGH-
HEle MHHEDPAJBl TOJLKO elle HauymHaioT n3MeHATLCA. HoBooGpaso-
BaHWI Majlo, ¥ OHH 10 DPeHMYNIECTBY NpPEACTABJIEHBl HPOAYKTAMH
OKHCJICHHA ¥ PAcTBOPEHMA CYIb(UIOB IOJ JelicTBHEM BOJ, COMEP-
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xamux Kucaopor. Cpemn aTux HOBoOOpasopanmii HauboIBee pas-
BuTHe OyayT mMeThb cyab(areH W OTYACTH HEKOTOPHE OKHCILL W
T POOKHCITEL.

Cpenunnpie crajgmm, Korna, Hao6opoT, cymeprenusii MaTepuan
npeodiiajaer Haj runorensbM. Bosabmumcrtso cyabuuos orme-
JIeHO, HO YacTh UX emte npucyrersyer B pynax. Cyaedaros (u B pac-
TBOpPAaxX u B TBepHoiil dase) gocratouno muoro. Hapamy ¢ numm m
B OONbIEHCTBE cJayuaeB B NpeoGJanainiieM KoJM¥ecTBe PasBi-
BAIOTCA KapOOHATEI, OKUCHLI, THAPOOKHCHLI, CHIKATEL M T. II.

B nponeccax ommeaenns u pacTBOpenus HOMHMO KHCJIOPO/A
cepbesueiimee yuscrue npuaumant H:SOs, Fez(SO04)s, CuSO4
i T. 1. [1poneXoAnT MATEHCHBHbII BLINOC PAJA IEMEHTOB, IIPEHMY-
mecTreHno B cynb(aTtHoin dopme.

Koucunpie crannn. Cynb¢uaos nourn yie HeT, H 3HAYNTEIRHO
COKPAIAIOTCA B KOIMYeCTReHHOM paspuTun cyaspars. Pons aanona
SOs 8 BOJAX, OMEIBAIOIIMX BOHY OKMCJICHHH, CTAHOBHTCS COBCEM
HH103KHOH, B TiaBuoe sHaueHwe mnoayyawt COs, SiO2 m 1. m.

IToa nx BImAwmeM elle cOXpPAHMBIINECA CYIb(aTh 3aMEHAITCH
KapOoHaramm, cuJIAKATaMH U IPYTHMHU, HE COAEPARAMUMI CCPBI KIC-
JICPOTHBEIMA cOeINHeHBAME. Hak 1 B NpeibIyImnx cTaguax, npoao-
/KaeTcn. XOTA W KpailHe MeJJIGHHO, BBIHOC THAKeNIBIX METalllIOB U3
30HBI OKHMcJoHUA. BEHOC 3TOT coBepmaercs IpeMMYyIIECTBEHHO
B Buje OuKkapboHaTOB, B MCHBINEIl Mepe B Buje JAPYTHNX COCIUHEHUIT.

B npenene 3oHa oruCleHNS OKOHYATSILHO OCBOGOMKIAETCH OT
TAMRENIBEIX MeTala0B, OyIyun cliosKena Jilnb pasiauuabivu ¢opmamu
KpoMHeseMa, OKHCIaMH I THIPOOKMC/IaMU JKejle3a W Maprauia,
AMIOMOKPEMHEBBIMU  COCJITMHCHM AMH .

Pasymeetcs, fase u B 9TOM COCTOAHAHN OKUCIEHHKI MaTepmal
crocofen K panbHeilmuM uamenenusnm. locmennme, onnako, cosep-
maoTeA B o0IIEeM caydae TOPasio MeJicHHee, H TIIaBHOE, ¢ TOYKH
3PeHHA TEOXIMHH THMKETIBIX METAlJIOB B OKUCIAKIIEMCS CYJih-
(QuIHOM MECTOPOMRICHIN OTH M3MEHEHHfA YiKe He NpelcTaBISIOT
aasa mac ocoboro muTepeca. Bor mouemy 3mech W B mampHelimem
MBI BTy CTAXMI0O PAa3sBUTAA HA3EIBAeM KOHEUHOH, SCHO CO3HABAS
BCIO YCJOBHOCTH YHOOTPEOIIEMOTO TePMITHA.

B wakoii cramum pasBuTHA 3acTaeM MBl JAHHYIO 30HY OKHcIIe-
HIS — 3T0 BCEIEeJ0 3aBUCHT OT COROKYIMHOTO HeHCTBUA BeexX Tex
obuux 1 9acTHLX PAKTOPOB, 0 KOTOPHIX TOBOPHIIOCH paHee.

Bronne o4ennaHo mpm aTOM, YTO PAa3NMYHbIC TOPH3OHTE 30HA
OKWUCJIEHNWH MOI'YT HAXOJIUTHCA B PAasjIMYHBIX CTaIMAX pa3BUTHA.
Tar, n Gea oGbAcCHEHNIT TOHATHO, YTO BEPXHHE TOPHBOHTH M OCO-
Gemno TPUIOBePXHOCTHBIA CJ0i B o0mEeM ciaydae GyAyT IOKaskbl-
BaTh 00JIec IO3HHE CTAAUI PA3SBHTHS, HEKEIHM CPeIHHEe I HUMRHIE

! OGpasyiommeca WIN 3a CYeT OKWCICHWA MATOCEPHUCTHX CYILQIMIOB
(raxmx, mampumep, xKak CusS), MK BCJAeNCTBHe THAPOIH3A CYAL(ATOR U T. II.
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ropusonTel. Ho maske m Ha OofHOM M TOM jKe T'OPH3OHTE, B CBABU
¢ MECTHBIMH 0COOEGHHOCTAMH IMPKYAAINE BOJ, MOMKHO BCTPETHTH
yyacTKu, HaXoAdAmuecs Ha COBepPIIeHHO Pa3HbIX CTAJUAX PDA3BUTHSE.

dti Gosbmue KOJIeGAHNA B CTEHCHI M3MCHCHHOCTH OTHACJLHBIX
gacreil 30HBI OKHUCJGHHA ABJIAITCH ee clielmnuyueckol 0coOeHHO-
erbi0, Hapbojiee SAAPKO IPOABICHHOH B TPYAHO IPOHUIIAEMBIX I
PACTBOPSAEMBIX IOPOJAX. 3/ech Ke YMECTHBIM OydeT HOAT9epPKHYTH
A Gosbimoe pazHooOpasve MUHePAILHBIX AcCONHAINA B DPA3IMYHBIX
OYHKTAX B0HE OKUCICHUsA, 00YCI0BICHHOE H YKA3AHHBEIM TOJLKO
YTO pAas3nauuMeM CTajuil pasBHTHA H, B ocobemmocti, obmuM Xa-
paxTepom nponecca. He paa ysxe orMeuaBmmecs 0ecKOHEUHBIE CMEHBI
HepepacTBOPeHHIl W IepPeoT0KeHull, BbI3bIBaeMble CMEHOH yCJIo-
BHI, BACKYT 34 c000il pasBuTUe PA3JINYHBIX TeHepamumid OJHAX
U Tex ;e MHHCPAJIOB, OOHIbHellMee BOSHAKHOBEHHE pasHOOOpas-
pEX ncesgomMopdos u 1. m.!

B To ke BpeMs, KaK IOKA3LIBAIOT U BEIMIEIPHBEICHHLIH 00Tt
4HAJIN3 PA3BUTAA 30HLI OKHCJICHMA I H3y9YeHHe ee MIHCPAJIOTHH,
B MapareHeTHYeCKUX pANAX MHOLUX MeTalIoB, ecjJn OTOPOCHTH
MECTHBIC YCIOMKHAINE JeTaun, MOKHO 3aMeTHTh OoJibmiue npa-
prbHocTH. TaK, NMOCIeN0BaTeNBHOCTE CYAb(uag—cyiibar (MHora
enle M OKMCJAB M THJPOOKUCIE)—KapOoHAT. . . BHJIEpP:KUBaeTCH
A OTAeTLHEIX METAJIOB B HOJABIAIOMEM OojblIMHCTBE 30H
OKHCIICHI A,

Pasm;enenne MECTAJNJIOB B 30HE ORHCICHHA

B sawmovuenme XapakTePHCTHKE XHMHE3Ma TIPOMECCOB OKMCIIe-
HAA HeoOXOMMMO cjieJaTh HECKOIBKO 3aMeYaHHidl 0 Pe3Ko BuIIep-
FRAHHON TCHACHOHAMY K pas3leJJeHHI0 MeTaJlJIOB IIpum 3TUX nponeccax.

3oHa BLIBeTPHBAHUA BooOUe XapaKTepu3yeTc YKaszaHHOH
TCHJICHITHEIl: CJIOKHBIE CHANKATEL PaciajaloTcsa Ha MPOCTHIe OKUCIIEL,
rUIPOOKUCIE, Kapbodars u 1. 1. Enie Gollee TeHneHuus ata mpo-
ABJIeHA B 30He ORMCJIeHMH cylibuauoro mectoposmienus. Odpa-
3yIOI[Hecs IPH ORICACHNN CcYabPuaoB cyapdarTe 00/1a1a10T BeChMA
PAasINYHEIME PACTBOPUMOCTBIO M YCTOHIABOCTRIO, ONPEe/IAIOIIMI
B NMepBY 0dYepeah CKOPOCTh BbIHOCA H JaJbHeEHmIyio cyiabdy co-
OTBeTCTBYOIMX Mera/uioB. Merammsl, jpaomme TPYIHO PacTBO-
puMee cyJib(arsl, IPH OIPOINX PABHLIX YCIOBUAX TOPA3RO0 JNOJbINE
3aJIePRUBAIOTCA B 30HE OKMCJICHNS, HEelIH MeTAJUIBl, IAI[ue
serko pactBopumbie cyiab(arst. Hampmmep, cromn mepasiyqnsie
CHYTHIHKHA B IMIOIGHHOM IIpofecce, KAk CBHHEN M LIHUHK, B 30He
oxuciIenua OyayT MMeTh coBepmenno pasimunyio cyabOy. [lumk,

! Hecwompko yrpupys, I'. Maeiigepxen (2, 109) ofnane u pasnoobpasue
acesgomopdos B oxncaennoi 3oue (Taymed, oro-3amajnas Acf)?mta.) Xapax-
Tepuayer Tak: «Bcé mo Beemy ncesgomoppmo» («alles nach allem pseudo-
morphy).
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JAOIIHif KpaiHe XOpOMmo PacTBOPHMEIN cyibpar, B o00cTaHOBKE
HeAKTH BHEIX MM LOJNYaKTHBHEIX MHHEPaJ0B OyleT 09eHB CKOPO
moYTH [OJHOCTBIO yAameH m3 3ombsl okucienns. HaoGopor, csuren
¢ ero CTOJIb TPYQHO PACTBOPUMEIM CYJILPATOM BAICPIKUICA B OKHC-
JIGHHHIX pYyZJax.

Vmeer Gonpmoe 3HAYEHNE M YCTOHYHBOCTL T€X HJIM UHBIX CYJlh-
¢garos. Mejp n keneso fa0T ofa XOpOIO PacTBOPHMEIe CYIAb(ATH,
HO YCTOMYHBOCTE UX COBCPIICHHO pasiniHa. sHemesnsle cyabQaTs —
n FeSOs u  Fe2(SO4)s — oGa meycroiumsri. llepBsiii ormenserca
no Fe2(S04)3, a 8107 B HEHTPAIBHEIX UM CAa00KHCIBX PACTBOPAX
JIETKO THAPOTH3YETCH, JaBafd B KOHIE KOHIOB THIPOOKNCE #Kesre3a —
COEINHEHHe TPYAHO IOIBAKHOC.

Menmmit cysnnar, naobopor, ycTOIYHAB; OH H He OKMCIAETCA
u ue rugposausyercsa. Llorsarno mosToMy, uTo B HeaKkTHBHOU 00cTa-
HOBKe MeJIL UMeeT MHOTO IIaHCOB HOJIHOCTHIO OTACJIHATLCHA OT MeJe3a.

Pasgenenne pasinyHblX METAJJIOB U cTeleHb eT0 IMOIHOTH OIpe-
HeIATCA TOMHMO PACTBOPHUMOCTH H YCTOHYMBOCTH CYIb(aToB
HeJdEIM PAMOM JPYrux (axkropop, B HOIPOGHOCTAX paccMaTpHBae-
Melx Huzke. M3 HuX ynomsiHem 37echk TOJIBKO y/Ke YKasbIBABNIMICA
XapagTep CONMPOBOMIALINX MIHEPATOB PYIHOH Macchl u GoKo-
BeIX mopox. OuesmgHO, 9TO HPH HPOUHX PABHHX YCJIOBHAX B 00-
CTAHOBKC HEAKTUBHBIX MHUHEPAJIOB pasiejieHue HPOI"'IJIGT ropasuo
nojxmee, HeKeNH B 00CTAHOBKe MHHEPaJOB akTuBHEX. B cayuae
Ype3BHYAiiH0 AKTHBHOI o0cTaHOBKU, HaupuMmep KapOoHATHOI,
OuYeHBL YaCTO BOOOIE He NPHXOJUTCA TOBOPHTB 0 CROIBKO-HUOYIH
SHAYNTCJILHOM paSJIC‘J’ICHH]I MeTanliIoB.,

4., HEKOTOPHIE 3AMEYAHUA O TERCTYPAX H CTPYKTYPAX
ORMCJIEHHBIX PY ]

CroskHOCTS W WpesBsuaiinoe pasHooOpasue QHBHKO-XHMHYe-
CKHX YCIJIOBHIl B Pa3NUYHEX IYHKTAX B0HLI OKHUCJHeHNA H ObicTpad
M3MEHYHBOCTh OTHX YCJIOBHII BO BpeMeHH BeJyT K Ype3BbIYailHO
GonpmoMy pasHoo0pasmio TEKCTYP M CTPYKTYP OKHCIEHHBIX DYI.

Bez npeyBeamueHNs MOKHO CKazaTh, YTO HH B KAKOM IPYTOM
KOMIIOKCe TIPOTecCOB MEHEPATI000Pa30BAaHHA ME He BCTPETHM
TAKOM MecTPoll KAPTHHE TEKCTYPHEIX M CTPYKTYPHBIX ocoOenHo-
cTeif, KaK OPH OKHCJIEHOH CYNBPHUIHOTO Marephasa.

Hago orMetnTs K TOMY ke GOJBLITYI0 AWHAMHYHOCTE STOH Kap-
THHEI, OBICTPO MEHIONIENCHA, PAasiIHYHO B DPasHEIX MYHKTAX 30HEI
ORMCJICHUS, II0 Mepe JI&HLHBI‘:IEHBT‘O ee pa3sBUTHA.

s mmmoerpamui CKABAHHOTO BCIIOMHUM, HAmpuMep, ycJlo-
BHSA, OHPEIeNAIONNe CTeIeHb PACKPUCTAININ3ANNN TOTO MM HHOTO
MIHEepanaa, BOZHMKAONIEro IyTeM OTIo)KeHHA #3 pacteopa. Hax
M3BECTHO, B OTOM CJIy4ae KPUCTAJIH3ANHOHHAA CIOCOOHOCTH JaH-
HOTO BeIecTBa OoIpeJeliseTcd TAK HA3BIBAEMOIl JMHEIHHOH CROpo-

4 Arap, C. C. CmupHOD 49



CTHIO €r0 KPUCTAIIM3ANNH H YHCAOM HEHTPOB KPMCTALIM3aluM.
M To m gpyroe 3aBECUT OT cTeHeHN Nepechkimenns. Ilepecrmenne xe
MOKeT OLITh YPe3BLIYANHO PABIHIHEIM B PA3IHYHEIX OYHKTAX 30HH
OKHCIIeHHS B 3aBACHMOCTH OT CKODOCTH NHPKYIANUH BOJ, OT
xapaKkTepa BINAHHA BCTPEUHEIX DAcTBOPOB, XapaKTepa OMBLIBAe-
Moii mosepxHocTH u T. u. CoBePIIEHHO OYEBHJIHO, HAlpUMEp, UTO
B KANMUIAPHO-TOHKEX HOJIOCTAX M B IOJIOCTAX JOCTATOYHO MOMI-
HEIX IPH IIPOYNX PABHBIX YCIOBHAX MBI MOYKEM BCTPETHTLCH G Pe3KO
Pa3IMYHEIMI KOHIEHTPANUAMI OJHUX M TeX jKe cojeil. B sacroii-
HEIX y9acTKAX (4 TAKMX HEMAajo B 30HE OKHCIIEHHA) YCIOBUA Oy-
YT TakiKe OTAMYHBIME, ¥ T. A. JIeTKo mpencTaBuTh cebe mosroMy,
YTO B OJIOM IyHKTe KPHCTALIH3amua Oyjaer COBePIIATHCA MeJ-
senmHo u3 cxabo HACHIIEHHOTO pacTBOPA M MOMKET BOSHHKHYTD
KPYTHOKPHCTA/UINYECKUIL arrperar [angoro MIHePajia, B [P yroM ke
ﬁHCTpO HacTynamwliiee pem{oe nepecoimieHne moBejeT K OTJOHCHH D
KPUIITOKPHCTAIUINYECKOTO HITH faske aMopPHOro (rejieBoro) ocamka.

C eme Gomee pasHOOOPASHEIME W CIIOKHBIMI YCAOBHAME BCTpe-
TUMCGH MBI PH HPONEccax B3amMOAeHCTBHA PAcTBOPOB ¢ TeMH HJIIH
WHEIMH TEePHBLIMH TelIaMH B 30HE OKHCJeHHsA. 3lech I CKOPOCTH
HUPKYJADNE PAacTBOPOB, I oOmuil Xapaxkrep WX M TBePABIX Te.
M T. II. MOTYT BapbHPOBATh B KpAailHe IMMPOKHX upemenax, ofyc-
NOBJIMBAg Pa3NHUHBIe TEKCTYPHHEC M CTPYKTYPHEE OCOOCHHOCTH
BOBHHKAWIIAX HOpH 5TOM HOoBooOpasoBaHUI.

Ho memo me orpamuunpaercst TOIBKO BhmecKasannbiM. O6pa-
30BABIMIICA B TEX WJIM WHBIX YCIOBHAX O0CAJIOK B JalbHeHmeM
MOKET HONBEPTHYTHCA MHOTOWMHCIGHHEIM M Pasnoo0pasHBEIM TPamc-
dopmanmmAM B cBA3M ¢ HENPEPHBHLIM uBMeHeHHeM obmieii obcra~
HOBKHM B 30HEe okucjcnusg. B mepeyio odepeins 9T0 OTHOCHTCH KO
BCOM CTOMEL OOMJBHBIM B BTHX YCHOBHAX reiesniM ocagraM. Cra-
penme nx, nX pacKpucTaIH3annsA, IPOHCXO/A B PAsIHIHEIX YCII0-
BUAX, MOBEJYT M K BO3BHUKHOBEHNIO Pa3JIMYHBIX TEKCTYP H CTPYK-
Typ. M MBI MOMKeM B 30He OKHCIICHHS B PasinyHBIX ee NMyHKTax
BCTPETHTh LENYH CepHi0 CTeleHell PacKpPUCTalINIM3anuyd TOro VIH
HHOTO TeJIeBOT0 OcaIKa.

Ha m BooGIme BpARX /I Hy:KZaeTcA B JaibHENMMX HOACHEHHAX
YTBEPKIeHMe, UTO B 30HE OKHCIEHNS fABIEHHA pPacKpucTajlIm3a-
OUE 1 TepeKkpucTain3aniyn HMeloT caMoe IIMpoKoe pasBHTHE.

Bee 910 M BelleT K TOMY MCKIIOYATENLHOMY M300HINI0 TEKCTYP
i CTPYKTYp, KaKkue Mbl Ha0J0JlaeM B OKMCJICHHBIX DYIax.

Mo cmx mop HEKeM elne He cHeJaH0 HONBITKA K CHCTGMaTAye-
CKOMY WX W3YUYeHWIO W He MMeeTcs NasKe CKOMBRO-AnOyIh IO MHEIX
CBOJIOK OTPHIBOUHKIX CBeJeHHI, pas6pocaBHEX B oOmMHPHUI JmTe-
parype. JInme TeKCTYPH «IUMOHHTOBY 30H OKHCJICHHSA IIOMBEpT-
muce 6Gollee MM MeHee [eTalbHOMY WMCCJIeJOBaHUD.

1 Cum. mmxe pabors rpynnur A. Jlokka



B to WHe BpeMsl, KaK IOKAa3bIBaT peay.ubTa’rm OTJCJbHBIX M(C-
CIC/I0BAHMIT, TEKCTYPHO-CTPYKTYPHBE O0COOCHHOCTH OKMCIEHHELX
PYA MOTYT ABHTECA B PANE CJy9aes 4pe3BhIYaiino TeHHBIM CPeICTEOM
OpH  PEKOHCTPYKUUM THHOICHHEIX PYA [O MATepHaly BEIXOXOB.
Hmixe Ma y6emmmen B arom IpPH XapaKkTepHcTHKe PasHo0OpasHEIX
“HEIeSHAKOB», KAPOOHATHBIX MUHKOBHIX PyA M T. I. 3[ech ixe,
HE LLITAACH JATh CROJIBKO-HHOYAL NOIHOH KapTHHBL pasuooGpa-
BIA TEKCTYD U CTPYKTYP, OPPAHNIHMCH OTHEALHBIMI OTPBEIBOUHEIMIT
SAMETaHMAMEI OTHOCHTENLHO HEKOTOPhIX Hamboliee IMHPOKO pac-
HPOCTPAHEHHBIX uin Hamboee clenn@UIHKIX TEKCTYp M CTPYKTYD
OKHCJICHHHX PYI.

Cpemm Tunos Tekcryp ocoforo BmmMamms BACHY/RUBAIOT Cile-
nyiomue.

Iopucreie, jpysosbie u TOMY NOA00HBIC TEKCTYpBI, Upes-
BHUANHO cuCHAQUYHLIe AN 30HB OKMCIEHNS B CBAZN ¢ OGLIYHEM
Pe3KUM TpeobmaganmeM pacTBOpeHus HaX oTaOKeRmeM. BrHOC
Marepuajia u3 30HBl OKHCJICHNA OBIBACT WHOTIA HACTONBKO 3HAYI-
1CALHLIM, 1TO BHISHIBAET IAKE OCANKY OTHEABHHIX YYAaCTKOB —
obcrosTenEcTBO, HepeaKo MCHOMB3yeMoe HpPH HOMCKAX CyabQm-
HEIX MCCTOPOIKIEHMIT,

B sroit rpynne Gomsmoe PACTPOCTDAHEHHE HMEIOT TEKCTYPhI
¢ Oostee WiH MeHee BaKOHOMEDHEIM m XapaKTePHBIM PAaCHIOJI0Ke-
HOEM TOp, BABHCAIEM OT HEJIOTO psjia YCJOBAN, W B TOM uHCIe
Ipesjie BCGIO OT XapawTepa MCXoAHoro marepmaga. Taw, smMo-
HAT, BOSHUKAIOMTII N0 CHAEPHTY, MOMeT 0TOGpasuTh B 00mem pu-
CYHKE IOPHCTOCTH DPoMO09APHYECKYIO CHAIHOCT: CHACPHTA, HO3-
BOJIAA TeM CAMBIM OTPeNeIMTh IPHPOTY HCXOAHOTO MATEpPHAIIA.
P. Buanwapy u II. Bocysnn mponasenn meranbunie HCCIIeOBAHT A
XapaKrtcpa MOPHCTOCTH JMMOHATOB, BO3HAKIINX 8a CueT upeolpa-
SOBAHIA Pa3IMIHBIX CYABQUANHBIX MuHepasoB. B pesymbrare stmx
MCCTIEOBAHNE MMH  BHJeleHa OoOMEpPHAA TpyNNa (ANETHEX»
(«boxwork) u «ryGroBrrxy TERCTYD, PasinyanIuXcs u mo obmemy
PHCYHRY TOPHCTOCTH M TO pasvepaM u (opMe OTJENLHEX mOp.

Poixasie, semancrnie u HOPOIIKOBaThie Tekerypol. (Ofes-
BO/RWBaHME Tellell, BBINETAYHBANNE ONPENEJNCHHEX KOMIOHCHTOE
H3 IOJHMHHCDANLHEIX arrperatos, oCaeHle U3 DPACTBOPOB Ha
CTEHIAX HIYCTOT U T. 1. — BCE 9T0 MOJKET NOBECTH K 06Paz0BaHMIO
PBIXJIBIX, HENCMeHTHPOBAHHBIX MUHEPAJbHEIX arTperamii.

KRoaaomopdmnie rexerypei. Croma ormocsres bee te pasHo-
o0pasuble nateunsie I TOMy IOTOGHEE (opmBl arrperatos, KoTopLe
TaK NIHPOKO PABBUTHL B 30He OKUCICHHA W TAK i Hee THIMYHEL,
Vx mmpokoe pacnpocrpanenme amecs, OYEeBHJHO, CBSISAHO ¢ KO-
JIONIHBIMI  PACTBOPAMH, WTPalOIUMHI GONLITYI0O POJNB B 30HE BhI-
BeTPUBAHUA BOOONmE, a B YACTHOCTH I B 30HE OKHCJICHMS. .

Huskas remmeparypa m wmamas PacTBOPUMOCTE MHOTHX 13
BOCJIMHEHHIT, BOZHUKAIONMAX B NPONECCe ORUCICHHH cyaspumHOTO
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Martepuaia (pasHooOpasHble OKHC/Ib M THIPOOKHCIEL Fe, Mn, Si,
Al, pAm TPYAHO PACTBOPUMBEIX COCMHEHMI THIKEIBIX MeTaJlJIoB),
00yCIOBIMBAIOT BeChMA YACTHIe C/IYYAM Pe3RUX HepecHImeHnil pac-
TBOPOR 30HBl ORMCJICHHA. JTO B CBOIO 09Yepeih BeleT K CTOJEL iKe
9acTOMY IOABIGHNIO TeJIeBHIX- 0CATKOB.

Ternmpatanus 3Ke ¥ PACKPACTAIABAMAA MOCHCJHUX, KR
IPaBMI0, MOJKeT HOBECTH K 00pPasoBAHMIO pasHoo0pasHBIX KOJIO-
Mopusrx Texeryp. [l Hac BAKHO OTMETHTE, UTO B IOJAB/IAIOIEM
GONBMANCTBE CAYIACB KOMIOMOP(HEE TEKCTYpHl IOBOPAT O HEKO-
TOPOM TepeHoce Marepuana. ‘

KopkoBEIC H HOIOCYATHIE TEKCTYPBI, 00yCIOBICHHAIC HOCTIE-
MOBATEILHEIM OTIOKeHNEeM PA3IHTIHBIX MUHEPAIOB MM PasImIubIX
remepamuii OJHOTO W TOIO ke MUHEpajga Ha CTCHKAX pasHoobpas-
HLX mojsiocreil. Bechbma 4acTo OHM BOSHHKAIOT TaKKe IPH PHIMHA-
GeCKOM OCAMRIeHMN TeX WiId WHHX coeTuHenuil, 1udyHmmposasmux
11 TeJIeBble OCAIKM.

I'peGenuarsie, HPOCTLIC M CHOKHBIC TEKCTYPBI, OMUBRIEE . 710
yesopusiv 00pasoBaHds K TPeALIIYIeR Tpyiie.

BpekuuesniHble TERCTYPhl, BOBHAKAWIME B pesyinrare apob-
genns (0T OcajKM) M HOCITERYIO[ed IMeMeHTAlHl TOPUCTOro Mare-
prana B0HBL OKMUCJIGHUS.

Haxomern, clemyer YIOMAHYTH I O CPaBHUTENIBHO IMHPOKOM
PA3BHTHM B OKHCJACHHLIX PYAaX OOBIYHEIX MACCHBHBIX 3€PHUCTEIX
TeKCTYp, 00PA3YOIUXCA H B Pe3y/IbTare OTI0KEeHA N3 PACTBOPOR,
¥ B pes3yibTarte MerasoMarosa, u T. I

Y10 KacaeTCA CTPYKTYP ORMCICHHBIX DY, TO 3/ech TPY/HO BbI-
JeNTh 4T0-HAGYIH 0coGeHHO cuenuduaroe. MosKHO OTMETHTEH AL
yiKe YHOMHHABIIYIOCH M caMo co0Oil OYeRHJIHYIO KpailHIon Ie-
CTPOTY ATHX CTPYKTYP, MEHAWIMXCA HHOIIA Ype3BHYailHO Pe3Ko
HA HUUTOMKHBIX paccrosuuAx. lamee BmosHe HeCOMHEHHO IMTPOROE
pasmuTiie, B CBASH G PACHPOCTPAHEHHOCTHIO ABJICHIIT TePeKpH-
CTAMAAIAT, PABHOOOPABHBIX KPHCTATIOOIACTHIECKNX CTPYRTYP.

5. MUHEPAJIOTUA 30HLI OKHCJTEHIA

Mugepaornsi OKHCJCHHBIX DPYJ TAMENIBIX METaII0B TOpasjo
Gotee M30GUIBHA, HEHKEIM MAHCPAIOTHA HX CYJIbQMIHBIX MHTOTeH-
HHX pyl. Mul 3naem, Hampumep, A CBUHIA I IUHKA BCOro He-
CKOJBKO [ECATKOB MAMEpPaaoB B CYAbQUIHHX pyHax, BR/IOTaA
H caMBle peJKHe, B OKHCJICHHBIX jKe M3BECTHO I HMX CBEINC
COTHM BIOJIC OIPeIeeHHLIX MIHeDAILHLIX BAIOB, He IOBOPA yIKe
0 GOMBIMOM KOMMYECTBE MAJ0 M3YYCHHBIX COCIMHENM Iepemen-
HOT'0 COCTaBa.

. B 9r0if CII0MKHOCTH MUHEPATOTHH OKHCJI@HHBIX PYX TAMEIBIX
METAJIITOB KaK HeIb3s Golee Apro oTofpaskaercss Bee cBoeobpasme
¢uanko-xuman 3oHE owmcienna. Ofniame aHMOHOB, ¢ KOTOPHIMHE

52



MOTYT CBASHIBATBCH THMKEbIC MeTaJIbl, CBOOOJHBIH KHCIOPOK,
HM3KAS TeMIeparypa u japjieHue, HO3BOJAIINE CYIECTBOBATDH
BHICOKOTHPATHPOBAaHHEIM (opmaM, H T. M. — Bce 210 00ycaoB-
JAEBaerT IHPOKOe PA3BHTIE 3Jech MHOTOYMCICHHBIX CO@IMHeHuii,
He MOUymuUX 00pPAa3OBEIBATHCHA MM ABIAOINXCH HEYCTOHIHBBIME
B YCJIOBHAX IMIONEHHEIX IPOIECCOB.

C aTHM jKe CBSIBAHA M, €CIIH MOYKHO TAK BBIPa3UThCH, MOHOIE-
HeTHYHOCTH OOJIBIIAHCTRA MAHEDAJIOB OKUCIeHHBX pyA. Mer BeTpe-
THM MHOTHE H3 HOX JIMIIL B HPOLECCAX MITHEPaIo00pasoBanms
30HBI OKHCJIEHNA, 30HBI BLIBCTPUBAHUA H IOYTH HM B KAKUX JIPYy-
rux. Heofxopuma rtoapko ofHa orosopka. Jlerko npejcTaBHTb
cebe, UTO B HEKOTOPBIX YCJOBUSIX TCPMAJbHBIE PacTBOPHI, HeCy-
mue B BuJe TeX MJIH UHBIX ('.OO,ILI/IHGHHH TAMeJIble MCTAJIJIBI, JOCTHT-
HYT NPHIOBEPXHOCTHHIX FOPU3OHTOB 3eMHOM KOPBI I CMENIATCs
¢ BOTAMHE, 3aRJIOYAIONINMI cBOGOIHEI KHCIOPoR u T. 1. B raxom
caydae, OUeBHIHO, MOTYT M 3 TePMaJIbLHBIX PAcTBOPOB OTIOMITLCH
MAHepabl, XapakTepHsle [IA 30HH okuciaenusa. Kowmeuno, sro
fyier yike He uHMCTO THIOTEHHBIA Ipouecc, HO MHOTUMEH 0CoOeH-
HOCTAMHI TI0cjejHero oH obmamarh Oyuer.t

O6Gpangasice Tenepb K 00Mmell XapaKTePHCTHKE MHHEpPaJIOTUH
BOHBl OKHCIIEHHA, MOIYePRHEM BIOJHe O4YeBHJHOe Ipeobiamanme
cOoeqUHeHNi, OOTATRIX KHACI0POJOM.

ORMCIBI, TUAPOOKUCIB, ¢YAB(ATH H KapOOHATH NPEJCTABIAIOT
sfech TaapHeiimme, Hambosee vacTeie MuHepasn. Hapsany ¢ numm,
HO B TOpasjio MeHbIIEM DA3BHTHH BCTPEYATCA U APYTHe KHCJIO0-
POMHEIE COeIMHCHNA, Kak-10: (ocdaTel, apCeHHTE W APCCHUATEL,
BaHAaThl, AHTUMOHHTHEI U AHTUMOHHMATHI, MOHHGI[HTI:I, xpo.\]a'ru,
BOJB(PAMATHI, YpaHATh W CHINKATHL.

Kpome 3THX KUCIOPORHEIX coejuHeHnii HeboJbImoOe pacupo-
CTPaHEHNE WMEIOT HEeKOTOPhle TATOMIIEe MUHEPaJbl i CAMOPOIHEe
saementsl. V mawkomem, camo cofoi pasymeercs, B cocTaBe DY
30H OKHCJIEHHsA, He TOCTHTINX elle KOHEeYHLIX CTajuil PasBOTHA,
MBI BCETa BCTPeTHM TO MJIM MHOC KOJHYECTBO CYIBYHIOB. ITO
GyIyT W OCTATOYHEIE I'MIOTEHHEE CYILQUIE I OCTATOUHBIE Cyliep-
reEHbe (B cjayyae, Hanpumep, Mejn nim cepefpa).

Peskoe nupeobnaganue B 06BMHOM CJIyYae ORHCJIOB, THAPOOKHC-
JIOB, CYMLPATOB I KapOOHATOB HAJX IPYTHMH COCIMHCHAAMI BPS JIK
TpebyeT MNOMOJHATENBHHEX mosicHenuil. Iueaopon, yriekmemora,
BOda W CVIALQHUIR SRISOTCA IVIABHBIMA KOMIOOHEHTAMA CITOZKHBIX

! IlogoGmnie ciaydan pambodee BepPOATHHL B YCIOBHAX IHIAlHCCATBHOTO
W Jaske YALTparnmafmecanpHoro IHOJOKCHMA  MeTa/UIOHOCHBIX  OYAlOB.
B wacrmoctn, B Bommeum, 1ol 1iaccHYecKoil cTpaHe rHHAdMCCAIBHOIO OPY-
- leHEHHs, WBBECTHHI MECTOPOMICHHA, 3aKII0YAIONINEe MHHEepAJsl, CIenndn-
HEIe IS 30HEI OKWCJICHHA, HO KaK OyAaro Gl CBA3amEbie ¢ TePMaJbHBIM HpPO-
meccom. Clofja e MOMKHO OTHECTH ¥ OTJIOMKEHHS 3HAMEHUTHIX MCTOMHITKOL
Crumboor (Hesana) n Cyasdyp Banr (Hammndoprusm).
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CHCTOM B0HBI OKHC/Iennsa. HomeyHo, B cHeNUANBHEIX CIy4Yanx
upeobiafasme MOryT LOIYYarh M WHBIE COCHUHEHHA, HO ITO BCO
#e OyAyT crenmaibHble, a He OOU[Ie CIyuan.

Cnemugmyeckoe paspuTie Tex WM APYTHX MUHEPATBHEIX rpynn
BaBHCHT 3aTeM, KaK OpLIO IIOKA3aHO BHINE, OT XapaKTepa CTaja
PasBUTHA, B KAKOI HAXOJUTCA Aaunas 30Ha oxucienns. CymsQus
BAMEHAIOTCH CYIbpATAMU H OTYACTH OKHUCIAMH W THIPOOKHCIAMH,
9TH B CBOIO OYepefb — kapOomaramu, cusaukatamu u T. m. llocies-
HIe, HAKOHEN, 3aMeIanTcs Hanbojlee yCTOHYHBEIMA B YCIOBHAX
BOHLI OKMCIIEHNS OKHCJIAMH W IHIPOOKHCIAMH TAKAX 3JICMEHTOB,
kak Fe, Mn, Si, Al

Upeassiuaiino xapaxrepmo mis MUHEPAJIOTHHA OKHCIIEHHBIX
PY/A TarKe IMIMPOKOE PasBuTHe MATOOLPECJIeHHEIX, CHIBHO M3MEH-
TBLIX 110 cocTany obpasosanmii. Mx Bo3nukHOBeHHE cBA3AHO mpe-
HMYIMECTBeHHO C KOVIOUIHEIMI pacTBOpamu. AncopGunma rexsmm
PA3THULGIX KATHOHOB M AHHOHOB, B3ANMHAA KOATYAATNA PA3JIMIHO
BaPSIKCHHBIX Telleld, OJHOBPEMEHHOE OCAMKIACHUE JICKTPOJMTAME
PasnmmuHbIX remeil, tudOysmoHHLIC ABTEHAN B TeJAX I T. II. — BCe
9TO MOKeT MOBECTH K 0DPA30BAHMIO LEJOI CePHn CIIO/KHBIX I MaI0-
OTPENeJCHHBIX 10 COCTABY BeIecTs.

Jaa wamocTpanmmn Beero BHIICCKAZANHOTO 0 GOMBIICH CIIOMK-
HOCTIL. MHHEPAIOIMH ORUCICHHBIX PYA, MX CHETHPHYCCKON (KOC-
JOPOJAHOCTHY M T. II. YMECTHO OyIeT IPUBECTH 371ech MUHEPAJOIH-
9eCKIil COCTAB OTJCALHBIX B0H IOIMMETAILIHUCCKAX MECTOPOIe-
"Il Asras m BocTounoro 3abaiikanssa (tada. 10 u 11).

Becbma Baikmo 3areMm oTMeTHTH GOJMBIIYIO OGEIYHO HEeOJ[HOPOJT-
HOCTh B MHHEPATOTHIECKOM COCTaBe OTHENLHBIX YYACTKOB B30HEL
oxucaenns. Heopmopoguocts ata ofycironiuBaercs Tem, 910 MEH
B Ham;[mﬁ ,HaHHLII-uI MOMEHT 3acTraem pa3am4HbIe YHACTKH B HECKOJILKO
OTITHWILIX CTAgUSAX PA3BATHS, A CIELOBATE/]BLHO, H ¢ OTIMUHLIM
BOODI[e MIHHEPaTOIMYeCKAM COCTABOM.

HauBomnee spro yrasammas meogmopomsocts, kax camo coGoii
OYEBHTHO, MPOABHTCSA B HEKOTOPHIE CPOAMHHBIE CTA{UM PAa3BHTHSA
30HBI OKHC/ICHUA W B Jansmeiimem Oyjer nce Goiee m Gosee cria-
wupareca. Ho Bee ke B 00meM ciyvae HeoqHOPOTHOGTL OKICICH-
HEIX PyT UPEBOCXOTHT COOTBETCTBEHHYIO JUISl HIOT@HHBIX CYJTh-
GEaEBIX pym, m ¢ >TEM HeoGXOIMO BCerJa CYNTATHCA IIPH OHPO-
0OBAHUI 1 OTMEHKE META/IITIeCKHX MeCcTOPOMKICHHMIL.

B sakmoyenne HECKOIBKO CIOB 0 HEPYAHBIX, JKUILHAIX MAHE-
pasax oKucJaeHHbX pyit. B ocHOBHEOM 910 6yyT ocTaToUHER CTOMKIEe
MIHCPANbl TMHOTeHHBIX pyj, Takdme, KaK Kpapm, OapuT u T. 1.
B menwmeit Mepe MEr BorperuMes a1eck ¢ pasmramEIMD HOBOOOpazo-
BaunsAMi. Cpeiu mocaeqanx HanGolee MHPOKAM PA3BHTHEM oyoyT
nonp30BaTheA pasmuunsie Gopmer SiOe, coegunmenna SiOz2 ¢ Al:Os
n H20, nexoropsie rapGonatst  T. u. B ofmeM ke HecoMmeHHA
fonbmas  CKYIOCTH HEPYAHOW MHHEPAJOTHE 30HE OKWCICHW,
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Tadanma 10

Mnnepaﬂornqecr{nﬁ cOCTaB OT/I€/JbHLIX 30H NOIAMETAJJIHYISCKAX
MEeCTOpPOKNIeHnii Axrasn

(mo IT.

1. TInanmenko)

PacnpocTpaHeHHOCTh

TIIaBHBIC MHHEDAJBL |
BOHEI

AOBOJIBHO Pacripo-
CTpaHeHHEIE
MIHEpaJkl 80HEL

PEMKAE MHHEPAJIEI BOHBI

| JImmonnr, nﬂpomo-‘

Manranur, KBapn,

Jex, aawonr, Gapur,

- auT, amoppran TEHOPHT, KAOJINL,| KOBe/IuH, ByJb{e-
w [ EE= KPeMHEeKHCIO0TA, CePHLNT, OHKO-| HHT, HAPOIEPYCCHT,
S % KCpaprupmr, Ma-|  BmH, XPH30KOJUIa,| Teermt, (QOCreHnT,
2 & JIAXHT, OEPYCCAT,| CAMOPOJHEIE B80-| MHHUYM, aypuXallb-
= Al asypmr, cmATco-| J0T0, cepebpo m| muT.
= HAT. | Memb.
=) | 1
5 ! & e T =
=  flposnt, camopon-| Ksapu, w®adamnu,| OIuBennar, aTaKaMAT,
2 . HEIE BOJOTO, Ce-| KAaOJWH, XpPHB0-| TaJoTPHXUT,  aly-
= |- Bk pebpo m Meas,| KomTa, TYpPBHT,| HHAT, CKOPOAHT, Gpo-
2 | ;% KYIpPHT, Kepap-| THIC. MANTAT, IHAHOTPIH-
B TAPAT, XaJbKaH- XUT, TpUXaILIaT (?),
B THT, MEJIAHTEPT, JIAXEHERITKCHT.
‘ £ roccjapur, am- |
| rmesur.
Ao E ‘
&' E 2 | Xaapkoaun, apred-| Konemmim, Mapka- | Bmemyt, KapeammmT,
=] ‘ .
59, | TOT, cAMODOJHEIE| 3WT, cepa, KBapm.| crpomeiiepuT (?).
Sna 307010, cepelpo,
< % = o Menb, h{HHEpa-! :
3 Eé | JIBI HIZKHEN 30HBL, |
KBapm, 6apur, cda-| Brewnsre pymsr. | Adranrt, BHCMYTHHNT,
5 55 JepuT, NUPHUT, Ta~ APCEHOONPHT, BOJIb-
== JEHNT, XaJbHO-| | ¢pamuar, bopunr, Ba-
SN NHPHT, AHKEPHT, TepuT, reccuT, Map-
& g CepPUIT. | KasuT, THUPPOTHH,
QEC | ‘ TeMaTiT, MaTHETHT,
2P0 ‘ cupepur, Qaoopur,
S ; |  TpemoJHT, AaKTHHO-
o> 3 : | anr, acbeer, anjpa-
£ 1 AWT, BUHAOT, MTPO-
’ Melepnr.

IIpumeuaHne MuHepadsl B KAKAOH PYGDAKE PACIHOJOH{EHH MPAMEPHO MO OT-

HOCHTEJILHOM rIy6HHE WX 8ajleraHUA B Npeelax JaHHON BOHEL
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Tabanna 11

Munepaaorgyeckuii cOCTAB OT/IEABHLIX 30H NOJUMETATIHICCKIX MecTOpOsKIenHii BOCTOYHOTO 3adaiikanann

(no C. C. CumpnoBy)

30HH

PacnpocTpaHeHHOCTH

|
MOBOJLHO PAacHpoOCTPaHEeH- ‘

riaBHEe MAHEPAah BOHH HEle MPHEDAIE BOHE PelKME 1 0UeHB PefKue

JOHA OKNCIEHHEIX
pyn.

Jdaoma cymepres-
HBEIX CYJbGUN-
HBIX DYI.

30HA THDOreHHKIX
CYyIbLPUIHBIX
pyn.

JINMOHHMT, KBapl, UEpyccHT, | CyasdarThl Wejesa, HOHTPO- HOupomopdAT, JUHAPUT, MacCHKOT, BYJAb{EHAT, JHTAP-
CMWTCOHHUT,  TNCHJIOMEJIAH, HUT, NHDPOJIO3UT, Baj, ruT, MHHWUYM, INIOMOOKAJBINT, JENrNJJHT, CaMOpon-

KAJbIUT, JOJOMHUT, Xaime- mrioMGoAPOSAT, roccJa- HLIE cepefpo M BOJIOTO, TeTEePOJIMT, BUJIJIEMHT, XHr-
MOH, APOBAT, TeMaTHT, Te- PUT, aJaMHUH, XPHUBOKOJLIA, TMHCUT, SPHTPHH, CHMILIe3HT, (apMaKOJNT, BaJEHTH-
THT, CHOPOANT, MHMETEBHT, caMOpOfHAA Melb, asypuT, | HHT, CAMODOAHAHA CYPbMa, BHCMYTHT, TYHTCTHT, rai-
aHTJICBUT, HAJaMHH, MOH=- AYPUXANBOAT, TUIPULMH- Jya8nT, BaBCJJINT, (IIRODUT,

refiMat, O3gantar, OMHI- KMT, CTHGJHT, cepa, Kyl-

refiMaT, THNC, KAOJUHMAT, PUT, TPHHOKWT, OIAaJ, Je-

MAaJlaXHUT, KepaprupuT. BepPBEPUT, aPaTOHNT, BICO-

MUT, KOBEJIJIMH, XaJIbKOBUH.

30Ha cymepreHHHX CYABOMIHEIX DYA TOYTH He BLIPaskeHa (B HHUTOMHBEIX KOJMHECTBAX 3/1€Ch Da8BUBAIOTCA MUPHT
MapKa3UT, KOBEJUIAH, XAJTBKOBHH, CAMODOHAA MEIb, APreHTHT, CAMOPOIHOE cepeGpo, MUPapriupur).

|
Kaabnur, mnupur, wxeapn, |IInppornH, XaJBKONMMPUT, | MATHETHT, COEKYJIADHT, POJOXPOBAT, JHEMCOHHT, BHAD-

cdanepuT, rajeHuT, aHKe- TETpasgpHT, AprelTuT, CH- ™mr(?), damMaTMHAT, NApPaprupuT, CTAHHUH, [IEeJHuT,
PHT, AapCeHONMpPHUT, JOJO-| JepuT, MapkasuT, OYPHO-| KHHOBApbL, AaUaTUT, CePHeHTAH, AanyJaAp, TPEMOJHT,
MHT, cepunur, OGymamse-| HAT, HKaccurtepurt, Gaput, AKTHHOJNT, rPaQuUT, TUTAHAT, DPYTHJI, BUTEPHT, AaKCH-
PUT, TYPMAJIMH. (GITEOOPUT, AHTHMOHAT, XJIO- | HHT, MHKDPOKJIMH, aab0dHT, MapHajuT, JOIBUTAT, HAp-

HOH, OYCTAMUT, PONOHHT, TEeQPOHUT, MMaJbTHH, HHKe-
JmH, Mayxepur(?), 6epThPpUT, TONMA8, NHOMCHN, [OT3AT,
BIAIOT, AHAPAmUT, TegenGepruT, BOJJIACTOHAT, TECCOHHT,
HedenbeBuT, PHINL0JINAT, a(ppPOCUEepnuT, (IOTOTIHT, 6py-
cut, cemtaur (?), oepnwias (7).

DHT, TAJKK, MYCKOBHT,

Tipumeyanue, Mugepalk B Kaolt pyOpEKe pachoiodeRbl NPUMEPHO B MOPAIKE KONHIECTBEHHOr0 NMpeobiiafjanus,



CRYJ0CTh, ODYCIIOBICHHAA H CPABHUTENLHO elle MAJIOil M3y4eHHO-
CTBI0 COOTBETCTBEHHEIX 00pasoBaHmii, W cBoeoOpa3HeM T'e0XH MK
30HEI OKHCJICHUS,

6. O 1HOJISBOHAX 30Hbl ORUCJIEHIA
1 IIOBEPXHOCTHOM CJIOE

3ona ORMCIEHUSA, KaK HCONHOKPATHO YiKe NOJ(UCPRABAIOCE.
BEINE, HE SIBJIAETCA 007acTLblo ¢ GoJee UM MeHee OINMHAKOBBIMU
YCJAOBHAMA BO BCeX CBOHMX 4YacTaX. Tawr, He BHIBBIBAET 0COOHIX
COMHEHUIT T10JI0/KeHAe, YTO PA3IHIHEEC TOPH3ORTH DTOI B0HBI Oyayr
B 00IeM HAXOJMTCA B PA3IMYHBIX cTaAMAX pasBuTudA. W yem Buimie
JaHHBIL TOPHBOHT, veM OJusKe OH K lopepxHoctu, teMm B Oojee
HO3THEl CTAJNH Pa3BUTHA OH MOMKET OKa3aThCA 10 ¢]ABHEHHIO
¢ Oojee rayGoxumu ropusonTamm. B HEKOTOPOM McaibHOM CITy-
yae, HDH DPaBHOMEPHON u JOCTATOYHOH HPOHMIAEMOCTH pY/HOI
MAcchl I GOKOBBIX MOPOJ, LPH H3BECTHOM COOTHOMEHHH CKOPOCTH
9POSUM H TPOrpecca OKMCIEHUS U T. II., MBI AelCTBHTOIBHO BCTpe-
YaeMesl ¢ OYeHL NPABMIILHON M BIOJIHE 3aKOHOMEDHOH B0HAJL-
HOCTBIO 300l okuciaenms. Tax, manpumep, II. II. Huammenxo
HAXOIHT BOBMOJKHBIM B aJTAHCKHX LHOJMMOTAIHYCCKUX MECTO-
POJKJIEHHAX BBUJIEIATE B 30HC OKHCAEHUS, B IOCIENOBATENH-
HOCTH CBePXy BHU3, Takde TPH LOJ30HEI! THADPATO30HY (OTBewaer
HAllIM  KOHEYHBIM CTAAWAM), KapOoHaTosoHy u cyanpaTosomy
(COOTBETCTBYIOT CPEJUHHBIM I OTYACTH HAYAIbHBIM CTaTHAM).

Opnaxo HeoAHOPOTHOCTL B OTHOWeHHM XaparTepa LU PRYITs-
IUH BOJ B PASJIMYHBIX yYACTKAX OJHEX M TeX ke TOPHBOHTOB, pas-
JYHe B XOJAC OKMCICHHA B KPACBHIX 9actTfAX MECTOPOMIEHHS (Ha
KOHTAKTaX ¢ GOKOBBIME HOPOJIaMH) Ml B HEHTPAILHEIX, PE3KHE KOJe-
Gamma sarem psa GarTopoB, ONpeNENAOMMX XOI OKHCIEHHA,
M T. . He CO3MaiT KaKoH-IH00 TpaBuJLHON, 00jlee WM MeHee
TOPHBOHTANLHON 30HAJIBHOCTH B HPCASAAX 30HB OKHCJICHUH,

B GonpmmmcTBe ciyuaen MBI MOMKeM 3/1eCh BEIIGHHTE TOIBKO
CaMyio IPUHOOBEPXHOCTHYIO 4YacTh, OIPAHMYHBAKIIYIOCH OOBIYHO
BCEr0 HECKOJILKUME JIECATKAMU CAHTHMETPOB NMPOTAMKEHUS B TiIy-
ouny. Ocranbras e, npeobIagamonias Mo MPOTSKEHHOCTH YacTh
B0HK HE MOKeT OLIThH CHOJBKO-HHOYIL YeTKO IONpasfieneHa Ha
Kakme-1160 10A30HH. Bryiesienne npnuosepXHocTHOI wacTin oM,
mHave IOBOPH, TOTO, YTO OOBIYHO HAZBIBACTCA (BHIXOJOM Ha I0-
BEPXHOCTE) Wi «moBepxHocrubiM coem» (A. Jlokk, 3), o6ycios-
JTIBAGTCH CIHEYIOIUMA 00CTOATeNBCTBAMU. DT YACTH 30HBI OKIC-
JIleHHA NoJABepraercss 0co0eHHO DHEPTHYHOMY BO3XEHCTBHIO OKIC-
JSTIOMUX, PACTBOPAIIIMX M ToMy HoNo0HEIX arentos. Hemocpe-
cTBeHHOe coodwenne ¢ arMoc(epoil, 4vacToe HEIOCPeICTBeHHOE
BIMAHNE COJMHEUHBIX Jy4ell, BamsaHue Ouocepsl, peskme Koie-
Ganna TeMrepaTyps, HAKOHEIN, YNcTO MeXaHWYecKoe BOBMeicTniic
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IOBEPXHOCTHBIX BOJ H T. II. — BCC 9TO BBI3LIBAET B HPHHOBGPX-
HOCTHOM YYacTKe B0HBI ORWMCICHHS WBMEHEHWS, HeHaMepnMo Hoee
pesKue, HeKeAN B YUACTKAX, HAXOMANMXCA TrydsKe."

Wnorpa maske camble TPYIHO IOJBHJKHbLIe COEJHHEHHF, Tarme,
KaK OepPYCCHT HIN AHTJIEe3HT, HOUTH HAYHCTO YAAIATCA M3 9TOro
NpUmOBEePXHOCTHOTO cyaoA. 'pyGo momno ckasars, 9To OH HAXO-
OUTCA OOBIYHO B CTAJIMU PA3BUTHA, PE3KO OTIHYHOH OT cTajum
Pa3BHTHA YYACTKOB, PACHOJIO/KEHHBIX HEIOCDPeJCTBEHHO TIIy0:xe.

Hpome npunosepxHOCTHOI 9acTH, B HEKOTOPEX Bo0OIIe PeIKAX
CIAy9asax, OPH HaJAAYAN XOPOMIO BHIPAFKEHHOM B30HE BTOPHYHOIO
cyabQUIHOT0 000TaNeHnsT, PN PABHOMEPHOM M MeIeHHOM IIO-
HUKEHUH YPOBHA T'PYHTOBBIX ROJ, B HIKHell 9acTH 30HHEI OKHCIIe-
HOSI MO;KeT OBITL BHIJEIeHA Gollee IJIM MEeHee 9eTHO ofopmiennasd
nojpzona Oorartex oxucieHnauX pya. Ilomsoma sra mpeacramaser
HEe UTO WHOE, KAK ORICIeHHYH BePXVIIKY 30HEI BTOPHYHOTO CYJIb-
¢upHOrO OOOTAINEHHS, II HEIBL3A CBA3LIBATL ee oOpa3oBaHme, Kak
menaiorT HeroTopsie aBTopel (B. A. Obpyues, 23, 490—492), ¢ npe-
UMYIIECTBEHHEIM OTIIOJREHHEM 3JIeCh, B HIKHIX TOPH30HTAX 30HBI
OKMCICHHS, pasHooOpasueix cynandaToB, KapGoHATOB W T. II.

Harounern, mpm u3secTHOM codYeTaHAN (AKTOPOB, PEryimpyio-
X CKOPOCTL M XaPAaKTep OKWCIIEHNA, B IMpeAeiax 30HEl OKHCIC-
HUA MOTYT BBIIEIATHCA YYACTKE I Jasie oNpeJelleHHble TOpiH-
30HTHI, 0Oosee GegHbIe TeM HJIM WHBIM METAJJIOM, He;KelIl YYaCTHH,
pacmososkennse pemie u nmike. OOpasyerca To, 9To 00BIYHO HA3H-
BAOTCA 30HOM WJI TOJB30HON BHINeIadnBannd. fpmenne oo mmeer
MECTO B HEKOTOPHIX MEHBIX WU cepe0pPAHBIX MECTOPOMICHHAX H,
B UACTHOCTH, y Hac HadaiogaeTcd Ha YPalbCKHX KONYeJAHHBIX,
Hoyupagerom u Anvaneikerom, Mectroposrgennax. IlomoGusie cay-
YAl MaJi Jaske IMOBOX PAMLY aBTOPOB BEIIENATH MOX30HY BHIIesa-
UNBAHUA KAk 00LITHYIO, BIOJHE 3aKOHHYIO COCTABHYIO YacTh 30HEL
oxmenenun. Tax, Tonsman (24, 39) nmaer ciemyouuii paspes B0HEH
OKHCICHUA B MOCEJOBATC/ILHOCTH CBEPXY BHI3: IOJ30HA IIOJHOTO
OKMCJACHNH, TO/30HA BHINEJIAYMBAHAA, ToA30Ha HOraTHX OKUCIIeH-
HHIX pyjA. Besex 3a mpM coBepImIeHmHO amaJIOTHYNbIL paspes aoT
H. C. fIrossnu (25) 1 B. A. O6pyuen (23, 490—492). Hm omun na
HOX, TpaBia, He [aeT BIOIHE TOYHOTO H CROTBRO-HAOYIb KOHKPET-
HOTO (MIBMKO-XAMIYECKOTO OOLACHEHNA IPHINH MON0OHO B0HAIL-
moctm. C IepBoro jke B3arysja 3[4ech Kasanock OBl HPHIIOMKIMBIM
Takoe obmmero xapawrtepa oOhAcHeHHe.

MH 3HaeM, 4TO 4eM BBIIIE KUCJIOTHOCTL BOJ], OMBIBAIONINX OKMC-
J'IHIOHIHﬁCH MﬂTepHﬁ.}I, TEM BLIITIE CHOCOGHOCTL 9THX BOIO K BBIIIC/IaYH -
panmio. [lamee ouenmpmo, 9ro BOABI, HANpHMep OJIERBIE, He
obagas BHAYAJe HUKAKON KECIOTHOCTHIO, IOCTEIIEHHO [0 Mepe

! 3rech ke B HEKOTOPHX CiydasX HabmogaercA 1 BHOOPOIHAH KOH-
HEeHTPANIA OT/IeILHEX COSNHEHTH MyTeM KallWIIAPHOTO NojiheMa PacTBOPOR.
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JpocavYMBAHMA BHUZ CTAHOBATCA Bee 0Oojiee M Godee KILCIOTHRIME
i, HAKOHEN, IOCTATHYB M3BECTHOIO MAKCAMYMA, GYLYT DTY KUCIOT-
HOCTR IOCTeNEHHO TePATh, IPEBPANAACh OHATb B HEHTPAILHLIE
B JTasKe CIa00NIem0 HEe BOE IAe-T0 B MPeIeax 30HE HCTeUeHH S,
Tarum oBpasom, kax 6yaro Os HAmpammBaeTcs BIOIHe pe3oHHOE
00bACHENNE CYIECTBOBAHAA B IEHTPAILHEIX TOPH30HTaX 30HEH
ORUCIIeHNA TaRO 00jacTH, B KOTOPOHl NpocavMBAOMmecs BOJH
Oynyr odmamars Gollee BHICOROIL KHCJAOTHOCTBIO, Y@M BOEl BePXHHUX
FOPUBOHTOB, a CIeJOBATENILHO, MOAYIaeT 00bACHEHIEe H 3aKOHNHOCTD
CYIMECTBOBAHAA HOA30HE Bhmenasnsaans. Ho pemo B Tom, uro
eCJIE paccMaTPUBAThL DA3BATHE 30HBI OKUCIACHHOA ¢ CAMOTO HAYAIL-
HOTO MOMEHTA BXOKACHHA CYIL(UIHOrO Martepmara B ee Ipeessl,
TO HOTPYAHO YOEAHTHCA, 9TO YIOMSHYTHIR MaKCHEMYM KHCIOTHO-
CTH OyeT HAXO[NTECA BHATATE B CAMOM HOBEPXHOCTHOM CJIO@ CYIIh-
$unos n gamee mocremenno murpmpyer pums. Mmage TOBOP#, BEIOIE-
TAIABAHAe B OOMEM Ciayuae HOporpeccapyer PABHOMEDHO CHHBY
BBEDX, a He cKauroobpasuo. I mmme npwm masecrmom, Boobme ro-
BOPA, PEIKOM COUCTAHHH (DAKTOPOB, OUPEACIAIONHUX CHKOPOCTH H
XApaKTep OKMCIeHUA, MOTYT CO3TATHCA YCJHOBHA JIS HOICe MHTCH-
CHBHOTO BEULCIATHBAHIA HIKHMX TOPHZOHTOR 10 CPABHEHIIO G BepX-
HuMu. MEI ocramoBuMes mmERe Ha amammze NoMOGHKIX yelIoBuii,
3TeCh Re OrPAHMYMMCA JIMIIL KOHCTATanued Toro arTa, 9T0 B MO-
AABIIAIOMEM GOJBITHHCTBE 30H ORMCACHISA HE [PHX0IATCA TOBOPATH
0 CHOIBKRO-HMOYNB “eTKO OPOPMICHHOM MOIB0HE BHLIETATMBAHMS.

HeGearmrepecno, naxomemn, Gymer YOOMSIYTE 0 cBoeobpasuoit
«0OKOBOIY BOHATBHOCTH, MOTyIIeil BOSHEKHYTH, HALPUMEp, IpH
ORHCJICHUN KPYIHBIX, CIO/KCHHBIX [VIOTHEIM PYXHEIM MAaTepPHAaIoM
MTOKO0OPA3HBIX Tel, B3aJIEralomux Cpejn KapOOHATHRIX GOKOBEIX
mopoA. B atom ciryuae okucienne OPOrpPecCHPyeT NpPenMyIqecTBeHHO
OT KpaeB PyNHOIO Tela BHYTPh, I MOMKET 00Pa30BATHCSA B0HAIE-
HOCTh He B BePTHKAJLHOM, & B I'OPH30HTAILHOM HATPABICHHH,
HopoGmeni ciyyait omncriBaeres T llmeiinepxenom (2, 84—85)
maA mectopoienna Tayme6 (oro-samamgmas Adpmka).

Pesomupyem temeps Bce BrImeckasaHEOe 0 30HATBHOCTH 30HEL
owmenennsa. Hax mpasmio, B momaBisomeMm GonbIIEHCTBE 30H
ORIUCIICHHA MBL CMOKEM YeTKO OTHeNNTh JIMIIb BePXHHH, CaMELl
IPUTIOBEPXHOCTHELL cT0# 30HE. MeHee ueTKO BEIIENHOTCH CaMBL
HIGRHAA TOPH3OHT, COCTABIAONMIT TMOPEXOJ OT 30HH ORMLCICHHS
K cyabduanoit (cymeprenmoit mimn THIOTeHHOIT) 30He. B nexoroprix
CAYYaAX BTOT TOPH30HT HAMEUeH JOCTATOUHO XOPOWO, OYIydn
CTIO/KeH GOTATHIMII OKHCICHHEIMI P yIaMI.

Eme pese B mpememax 30HBL oxmemeHms pasBHBaeIcAa mpo-
MERYTOTHBII TOPHBOHT PE3KO BEIEIOEHHKIX PYIL.

Takmm ofpasom, war wmcwmouennme ms obmero IpaBHIa, IpH
M3BECTHOH KOMOMHANUHE (AKTOPOB, PeryIHPYIOIIHX X0 IoBepx-
HOCTHRIX M3MEHEeHHH CYTbUIHOTO MECTOPOIKICHUA, MBI MOKEM
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BCTPETHTL CJIO/KHYIO M OpPaBHJIBHYI0 BTIOPDHYHYIO 30HAIBHOCTE,
KOTOPAasAg B IIOJHOM PAa3BUTHHI IIPEJCTABIAETCA B CJIAYIONIEM BHJE:
1) noBepXHOCTHEIN CJIOH,
2) mom3oHA ORUCJIIEHHBIX PV,
3) moj30HA OKMCJIEHHBIX BBIIIEIOYEHHBIX PV,
4) mopmsona GoraThIX OKHCJIEHHBIX DY,
D) 30Ha BTOPHYHO ofOrameHHBIX CYJIB(HIHBIX DY,
6) soHa cyabUIHLIX THHOOTEHHBIX DY/
3omaapHOCTh 10J00HOTO pojia u3pejKra Haba0aeTcH B MEIHBIX
MecTOPOIKRIeHUAX 7 eme OoJiee pefro B cepeOpAHEIX.
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SA4eTH BTOP AT

I'JIABHEHHIUE OCOBEHHOCTHA TEOXUMHU
HEROTOPBIX 3JIEMEHTOB B 30HE ORUCJIEHHA
CYJAb®UIHBIX MECTOPO/IEHUI

B aroii wactu padorel mamaraeTca cxeMa Te0XHMHH HEKOTOpPHIX
Han0o/Iee Ba/KHLIX JUIH HAC AJIEMEHTOB, BXOIAIONUX B COCTARB CYJIh-
$upupix pyn. llpemmyinecrsennoe BHEUManue yAeJsIeTCH JIMIIL
BOIIPOCAM, B TOM HJIH WHOIl Mepe CBA3AHHLIM ¢ NPAKTUKOH IOMCKO-
BHKA, PaspefuiKa I ONEHIITKA METAIIMYECKNX CYALPATHEIX Me-
croposkaenuii. [Inave roBopsa, manomenne 0coGeHHOCTEH TEOXIMHH
OT/e/IbHEIX BJICMEHTOB HOCHT B 3HAUYNTENBHOH Mepe NPHKIATHON
xapaxrep.

IMopAgok pacnososkenus MaTepmana TaKOB.

Buawame ommesiBaioTes pyjoo0pasyionque daeMeHTH, B HOCIe-
posarennHoctn: Fe u Mn, jasee rpymnmna riaBHEIX I{BETHBRIX METAJl-
mos — Cu, Pb, Zn, zarem rpynna tax Ha3elBaeMBIX 0JIaropoJHEIX
Metauiop — Ag, Au m, HaKoHeW, rPyNHA MAJLIX I[BETHHIX H PeA-
KIX, B mociegoBatensrocT, — As, Sh, Bi, V, Mo, W, Sn, Hg,
Cd, :Ni, Co.

B sakmiouenme gaercs coBepumieHHO yiKe cXeMaTHUECKAd Xa-
paKTepHcTHKA HOBejleHus B 30He okmeaenma Si, Al, Ca, Mg, Na
u K, smemeHTOB, (JopMUpPYIOIIMX HepyIHEE, KUJILHEC MEHEPAJIE
OKNCJICHHEIX PVA.

VYKasauuslii TOPATOK LOCIAEHOBATEALHOCTH OLMCAHUA OTHENb-
HBIX HIIEMEHTOB IIPHHAT IOTOMY, YTO OH IO3BOJAET ¢ HAXOOJIHITIME
yao0cTBOM M 9KOHOMEE HBI0MHTH OCHOBHOM MaTepuaj mo Teo-
XHMUM 30HBl OKHCJASHHA T OCBOGOMKIAET OT MHOI'MX LOBTODEHHH.

B mpenmenax onmcanns KayKIOTo W3 paccMATPHBAGMEIX 3II€MEH-
TOB Marepuaj paciojaraeTcs TakmM o6pasoM, YTo0B HATH OCTA-
TOYHO ACHOE HPeJICTABICHIe 0 TOM, KAK JaHHEI 57IeMeHT B YCAOBHAX
30HEI OKHUC/IEHNA MOJKET OBITH TepPeBeeH B PACTBOD, KAK OH MHTPH-
pyeT 3mechk W Kak (UKCHpPYeTCH, BXOMA B COCTAB TEX WJIM MHEX
MHUHEPAaJIOB OKACICHHEX PyA. PacrBopenne, mepeHoc  0TI0KeHIe —
BOT B CYIIHOCTH cXeMa XapAKTePHCTHKN OTAEIbHEIX DIIEMEHTOB.

B cBasm ¢ sTmM BHAuajme OpUBOAMTCA B OUEHb KPATKOM BH-
Ae THHOTeHHAA MHHEDATOTHA JAHHOTO HJIEMEHTA B CYIbQHIHEIX
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MecTopoElenunax. [lanee namaraorcs nponeccs OKUCACHAA H pac~
TBOPeHHSA TIABHEHNIMX THIOTeHHEIX MHHEDAJIOB, Xapakrep MHATpa-
OUuu BOSHUKIIHX IIPA 9TOM PAcTBOPOB U LPONECCH OCAMKIEHNA U3
HUX. 3aKAHYMBAETCS ONMICAHIE CHCTEMATHYeCKOI XapaKTepPUCTHKOR
CYHePreHHOM MHUHEPAJIOIMH PACCMATPUBAEMOTO HJIEMEHTA B B30HE
orueseHud. B oroif xapakrtepmermke maerca Gosee wam MeHee
HCUCPTLIBAIONIMI CIHCOK COOTBETCTBEHHLIX MHHEPAIOB M i Ham-
Goee BMHBIX M8 HUX NPHBOAATCA HEKOTOPHE AAHHHE, npeuMy-
IIECTBEHHO MAPareHeTHIECKOT0 W JHATHOCTHYCCKOTO Xapakrepa.

1. SKEJIE30
I'nmporennas mmuepanorus

Punorennas MmHepaiorms jxee3a, Kak M3BECTHO, YPeSBH-
4aiiHO pasHOoOGpPA3HA, W MOJKHO OLITO OBI, XasKe OrpaHAIABASACE
paMKaMu cueUHQUYECKH CYTEQUIHBIX MeCTOPOKIACHRIT, TPHBECTH
MOCTATOMHO JUIMHHBEIA CHMCOK THIOTEHHEIX MEHEDAJIOB, COJepsKa-
X FHele30.

Ecmu ke mekmounTh Bee BTOpOCTeLCHHEC MIHEpAIH H 0CTa-
BUTL Hambojlee BajKHEIE, TO DTOT CIHCOK NPENCTABATCA B TAKOM
BOTE:

1) cynsduasr — nmpnr, MapKasuT, WHPPOTHH, APCEHONNPHUT,
XambKOUNPAT, GOPHUT;

2) omuCcyIBL H (JepPHTH — TEMATHT, MAIHETHT; ,

3) rapGomaTel — cujiepuT, AHKEPHT;

4) cHIMKATH — TPAHATH, THPOKCEREH!, am(uOoIbl, CIIOMIE.

Humske Mbi paceMoTpuM NOBefieHIe TOJNBKO HTHX MEHEPAIOB
B YCJOBHAX B0HEL OKHCIEHNS CYTBOHIHOTO MECTOPOICHHA,

Xapawrep IpoNecCOB M3MEHEHUA OT/JeJdbHBbIX I'HNIOreHHbIX
MUHEpAJIOB jKelesa

Hmpur

Muorounciiennse S9HCIEPUMEHTBI 110 BOmpocy O BOJIAHO-BO3-
AYIIHOM OKHUCJeHHH IHPHUTA IO3BOJAIT ¢ TOCTATOYHOM YBepen-
HOCTBIO J(YMaTh, 4YTO OKHCJIeHHe HIeT II0 CIeIYHINell cxeMe:

2FeSz + 702 + 2H20 = 2FeS04 + 2H 2S04,

O6pasopapmmiica 3aKHCHBI cyanar B pacTBOpax HEBBICOKOM
KACIOTHOCTH U NIPH HAJMYHH cBOGOMHOTO KHCIOPOAA — & TAKOBH
0OBIYHEIe YCJIOBUA 30HBI OKMCIEHNA — OKARLIBAETCHA HEYCTOHUNBEIM
M TNepexofUT B OKHCHEIN cyibdar

12FeS04 + 6H20 4+ 30- :4F92(SO4)3 + 4Fe(OH)s

nnn

4FeSO4 + 2H 2S04 + Q2 = 2Fe2(S04)s -+ 2H:0.,



B cBowo ouepens owucnmiil xenesHbit cyiab(ar B HelTpaIbHEIX
1y caboKACHBIX PACTBOPAX TAKMAKE OKA3LIBAGTCH HEeYCTOHYHN BEIM
M IAJPOHBYETCH, NaBafg CBOOOAHYIO CEPHYI0 KHCJIOTY M pPasHO-
00pasusie OCHOBHLIC CYABPATH, B KOHEYHOM HTOTE nepexo/iAiue
B THIDOOKNCH jKelleaa.

Onycrkas »tH mpomessyToummie crajmm, PUJIPOTINE  ORWCHOTO
cyasfaTa MOMKHO IPENCTABATL B TAKOM BHJe:

Fe2(504)s -+ 6H20 %5 2Fe(OH)s -+ 3H 280,

I'mjpookucs eesa, BOSHEKAOIAs IPH HTOM, npe/cTapiser
THAPOB0JE, JIETKO KOATyIupyommiics pasHooGpasHLIMU  dilek-
TPOJIMTAMHM, U T. I. Brinasmuii ress, AeTH/IPATABUPYACE B TOH BN
< MHOH Mepe, IaeT Hayaio PasHOOOPABHEIM JIHMOHUTAM, WHAYC
TOBOPA, MOHOTHIpATY (FETHTY), ¢ Pa3IHUHBIM KOJMYECTBOM ajcop-
GupoBanHOil BOAEI. B HEKOTOPBEIX jKe Cayuadgx NerwjIpaTi3arms
AOXOIINT JI0 TEMATHTOB, HOUTH JIMIIEHHHX BOME (FeMATHTH I THPO-
TeMATUTHl JKeJIe3HLIX [T ).

Ouepuennas BeIme »BOTIOLNA IPOAYKTOE OKHMCJICHHS THPUTA
A0 T'HIPOOKHCH jKellesa, pasyMeeTcH, MOKeT HNPOMCXOIATH JIAIIL
B CJIa00RMCIIBIX MITH BeilTpPaTbHBIX pacrBopax. B cayuae e mo-
CTATOYHOH KHCIOTHOCTH HOCTOTHHX FREIe30 OCTaHeTCs IpenMylrne-
CTBEHHO B PACTBOPE MM YaCTHYHO BHICANATCA B BHAE TCX MM WHEIX
OCHOBHEIX CYJIb(aToB.

HUrober sicHee mpepcraBuTh cefe cooTHOmenms YeToHInROCTH
THJIPOORHCH :Kesle3a M CyAb(ATOR B PACTBOPAX pasimunoil Kuc-
JOTHOCTH, O00paTnMca K TpoiiHoil cucteme  Fe:03—S05—T11:0,
ugydennoii 9. Ilosuaxom n X. Mepsunom (26). Dra cmerema, Ko-
TOPYIO MBIl MOKEM HpeJCTaBuTh H TakmM o0pasom: Fes(SO4)s—
H2S0:—Fe(OH)s, Bechma tummuma s 30EBI oKmeieHms CHeru-
QuueCKH MIPUTHEIX MEeCTOPOMICHMIL. Bpax nu upm srom mexuo-
denue u3 paccmorpenns kommomenta FeO 6ymer smaumnrtennoi
OIMOKOM, TAK KAK B yCIOBAAX GOTaToro CHAGMReHNS KICJIOPOIOM
M 1pu OOEIYHOM, He CJAMIDKOM BEICOKOII KHCIOTHOCTH PacTBOpoORB
B0HEl OKmcenua Génpmam vacts FeSOs mepeiimer » Fes(SO4)s.

9. INosaax n X, Mepsas ncemegosamn cucreMy Fe203—S0;—
H20 npn remueparypax 50, 75, 110, 140 m 200°. K mammr yeaio-
BsAM Hanboee 6rmska nx 50°-1 n3orepuma, nsobpakenHasn na gur. 6,
1 B aToli m3oTepme mamGoice mHTepecHa JiiA Hac obnacrn, Gmma-
kaa k sepmmae H20. [lefictenrensno, kar M yime Bmmesn BELIIC,
PANOBEIE, OOMYHBIC KOHIEHTPAMHH PACTBOPOB 30HB OKHCJIEHHA —
9T0 KOHNEHTPALHH, W3MEPSIONIecs IPaAMMaMI I DPEKe eCATRAMI
rpammos ma ymtp. Ilpn Takmx xoEmemTpammax, wak COBepUIeHHO
AcHo u3 fur. 6, exmECTBeHABIMI YCTOMYHBEIMEA COEMHEHNSMI 0Ka-
SHIBAIOTCA JIMINL TETHT M GapreTpamut — cymsfar, n mo COCTaBy
(3Fe205:4505-9H20) m mo usnueckmnm 0COOEHHOCTAM Ype3BHI-
yaiino  Gmmskmit K aposmry (3Fe2035-4805-K20.6H20). Bee
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OCTAMbHBE PA3HOOOPABHBIC OCHOBHBIC, HOPMAJILHBIC 1 KICJIHIC
cyapdaTsl yCTOHUNBEL ANIIL B FOPA3I0 fostee KOHMEHTPUPOBAHHEIX
n Goee KHCIEIX pPacTBOpax.

Cymb(aTer 5T, HECOMHEHHO, MOTYT BOSHHKATH I BOSHHKAIT
B HAYAILHHEC CTATUN OKICICHHA TMPHUTA; B CJy4dae, HalpHMep,
arTperupORAHHEIX IHPHTOBHX DY/ WJI MaoU BIAFRIOCTH JAHHOM
30HEl OKHCJIEHHA ! cJjeyeT OKUIATh IIHPOKOr0 HMX pAa3BUTHA.
Ho cToap ke 0YeBHIHO, YTO BCe BTH CyAb(aThl ABIAIOTCH JUIITL
BpEeMEHHHIMII MUHCPAJIaMu 30HE! OKHCICHIIA I 10 MEpe MOH KeHIA
KNMCIOTHOCTI PACTBOPOB IOCTeNeHHO OyIyT Bee fomee u Gomee
COKPAIMATECA B ROJIMIECTRE. Iase OAPreTPaMOT, KOTOPHIE MBI
npeHTHQUIIPYEM ¢ APO3UTOM, OKA3LIBAETCH HEeYCTOHYMBEIM B Clla-
GORMCAOTHEIX PACTBOPAX ¥ NEPexXojuT B ICTHT (dumr. 6).

MtaK, He BE3BHIBAET COMHEHHN, UTO KaKHe OB cysn(aTel 1 B Ka-
koM OBl KOJIMYECTBEe HI TOMBIATICH B IIPOIECce ORMCJIEHIA MIPITa,
Bee OHM 110 Mepe JaiabHeilmeil dBOTINAN 30HEL ORICJICHN nepei-
JIyT B OKUCIHL W THIPOOKHCIEL. ATto, TAK CKA3ATL, TeHEpaIbHAH
MHEMA WM3MEHCHHA IPPATA — dYepe3 cyAbQATEl B OKHCIAB M
rppookmeisl. MAorga oHa MOEeT YCIOMRHATHCA BOBHIKHOBEHIEM
memoil cepui W IPYTHX COC[HHEHNI, TARNX, KaK CH/ePUT, HOHTPO-
HET, KOMIUIGKCHEE CY/IbarTsl I T. I., HO BCE 9TO TOIBRO JETaTH.
K ToMy ke COJMHEHNA HTH, 33 HCRIIOUCHIEM, OBITE MOKET, HOHT-
poHHTA, B KOHIE KOHIOB Hepeiiflyr B TC jKe caMble OKMCJILI I THJl-
pookmessl. Mul KOCHeMCS ele BHOCJCACTBIN yeaoBmii ofpasosa-
HUA YUOMAHYTHX COGNUHEHMIl; 37ech Ke, B JIONOTHCHNE K TOJILKO
4TO PACCMOTPEHHOMY BOXAHO-BO3AYIIHOMY ORMCICHIIO mupuTa,
OCTAHOBAMCS HA XapaKTepe WaMeHeHHA ero HOX BIMAHIEM JPYyTux
PAcTBOPAIIAX ¥ OKHCIAIONMIIX JarropoB 30HE OKHCIEHNS. Cpenn
MoCTeNHNX, KAK yiKe BHACHWJIOCH BhIe, HauGolbmee 3HaTCHUE
nocme Hz0 4 0s mueror H2S04, Fez(S04)s m CuSOa.

CepHas KWeIOTA B TeX KOHUEHTPANHAX, B KAKAX OHA BCTPe-
qaeTcsi B 30He ORWCJEHWS, COTTACHO IKCIEPHIMEHTaM, HE OKa3nI-
BaeT CKOTBKO-HMOYIs 3HATHTETLHOTO JEHCTBMA HA MMPHT, M MEI
MOREM OCTABUTEL ee 0e3 PACCMOTPCHHS.

MogaELt cyabdar B OTCYTCTBAH KECIOPOAA OTHOCHTEILHO IETKO
B3aMMOIEHCTBYeT ¢ IMPATOM, JABAadA P .BTOPMIHEIX cyabpuion
MeIW [ MepPeBOMA KelIe30 B PACTBOP B BilJe 3aKMCHOTO cynnpara
7o CAeTyION[IM, HANPAMep, CXeMaM:

5FeSa 4 14CuS0s 4 12H:20 = 7Cu2S + 5FeS0:1 + 12H 2S04,
4FeSz 4 TCuS04 + 4120 = TCuS + 4FeS0« + 4H 2S0s.
Tagoro poma peaxmuu IOTY9aloT NIMPOKOE PAa3BHTHE JIIIL

B 30HE BTOPHYHOTO Cyab(uamoro oboramennst, HO HEPELKO B orpa-
gmgeHHOM MacmTabe MMeT MecTo M B 30HE OKHCJICHMA. B mrore

1 A cjeqoBaTedABHO, W OOMLMEH KOHIEHTPHPOBAHHOCTH PACTBOPOR.
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MEL BeTpedaeMcs 37ech ¢ Temu e H:2S04 u FeSO4, uro m npu po-
AAHO-BOSAYIIHOM OKHCJICHHH IMPATA.

Yro racaercs Fez(SO04)s, 10, cyad mo 9KcmepEMeHTATBHBEIM
JAaHHBIM, CYHBCI)HT 9TOT CPaBHHUTEJILHO CHJIBHO AKTHBEH IO OTHO-

3

FEZU
/
Fezﬂa'Hzﬂ ///
A
3Fe05-450, 9H,0

|
2 |
& FBZU3'ZS{}{%5\}‘|2[] acrobrbie

/ 2F8203'5503'17H20
o~
7 ‘ Fﬂgﬂ,{-ﬁﬂ ‘ZHzU\(— Hopmanbubre (
! Fe203-4503-3HzU
= FeZU3-‘r$03-9H20 ki

S |

N 50,
@ur. 6. 50°-1 uzorepma cucremnl FegO3—S03—H20. Ilo Iesuary u Mepsray,

A — ofmnacte muaxnx ¢gas; N — ofiacts Teepawx ¢as; BCA OCTANBHAA TJIOMAaAb —
o6macTk TEEPALIX M ugxux (as. OTHeabHRE Y4YacTHH nocjiefiHe#d o06JIACTH MOTYT OBITh
OXapaKTePHa0BAHKl CJenyoiuyM o6pasoM, Cucrema cocTapa, OTBEYAaIoNiero KakoH-HUGYIH
TOUKE BHYTPU Tpeyroasiuxos C, E, G, I, K u M, nocje yCTAHOBJIEHHA DABHOBECHA AAcT
cMech IBYX TBepArX ¢as, MMEIOMMX COCTAB, YKA3LIBAEMHIl MBYMA BEDXHHMH BepIIMHAMHA
TPEYroJbHHEA, M MKUAKOCTh COCTABA, YHASLIBAEMOro TpeThelt BepmaHoil TpeyroabHHKA,
. Jremmameil Ha KpuBoll WackmeHusA (JIHHFH, OrpAHHYMBAIONER moje MUIKNX das A). Cn-
CTEMa COCTaBa, OTBEYAIOLIEro KakoH-HuOyMbL TO4KE BHYTPW TpeyrommHukoB B, D, F, H,
J um L, noejge yeTaHOBJIEHMA paBHOBECHsS JACT TBEDAYVI (Pasy cocTaBa, YKaskIRAEMOro
pepxHell pepmuHoii TPeyroJibHUuKA, H IKUJIHKOCTh, COCTAB HKOTOpPO# YHAasHBaeTCA To4Ko#
nepecedeHdA Kpupoll HachLuleHuA ¢ npAMoit nmHpefi, nposeldeHuoil Yepes BepxHIO Bep-
MHHY TPEYruIbHHKA W TOYKY IOJHOrO COCTABA CUCTEMEI.

’s

MIeHNI0 K TUPHTY B ofcTamoBKe 30HHE oxmcieHnA. Mx Baammonmeii-
CTBUE MOKHO MJUIIOCTPHPOBATE TAaKOil peammeii:

FeS: + Fe2(SO4)s = 3FeSO4 + 2S.

B orcyrcrBum ¢BOGOJHOTO KHCIOPORA MIM B YCIOBHAX IOHH-
3KeHHOTO cHAO;ReHUsA MM B HEKOTODHIX YYAacTKAX 30HBI OKMCIIEHHSA

5 Arapn, C. C. CMHpHOB 65
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JTUM IyTeM MOTYT 06pas3oBaThCA 3HAYMTENHHEE CKOIJIEHHS CaMo-
pommoit cepsl. Tak, mampumep, B BoctouHOM Sabaiikanbe 30HA
OKHCJICHUA OJ{HOTO MAarHETHTO-IHPHTOBOTO MECTODOMKIACHUA Haie
SKCIIOATHPOBAiachk HA cepy.'

Yame, omHAKO, cepa B MOMEHT BHJIEJEHHA OKHCJISAETCH M0

SOs ama SOs:
2S 4+ 2H:0 -+ 302 = 2H 2504,
25 4 202 = 2S0s.,

H 3amax CepHUCTOTO AaHTHApHAA OOBLIYHO PEe3Ko OMYIlaeTcs Ha
BEIXOJIaX TNOJYOKHCIEHHHX IMPHTOBHIX PYA.

B zaxiioueHme MBI MOMiEM CKAB3aTE, 9TO HA PA3AHYHLIX CTANAAX
OKWCJeHHS NUPUTA TeM WJIM HHEM IIyTeM BOSHHKAaeT MTOBOIBHO
CJIOMKHAA CcepusA pasHooOpasHBIX coeMHeHNl, TJaBHENIIHMHA 03
KoTOpEX spiaores, Oeccumopro, H2S0s, FeSOs, Fes(SO4)s n
Fe:0s-nH 0. Ilomumo mmx moryr oOpasopmBaTthes S, SOz, ocHOB-
HEIe, HOpPMaJbHEE M KHCJIBE CYTb(aThl ’kejie3a, KOMIJIEKCHEIe
cynbdaTsl yKesesa (3aKMCHOTO I OKMCHOrO) M JAPYTHX BIIEMEHTOB,
m 7. W

'nasable HPOJYKTH OKHCIEHHA NMPHTA, NePeurcileHHbe BHIIe,
HMeI0T TPOMajiHoe 3HAYEeHHe [JIA PA3BUTHS 30HBl OKHCJIEHN, & paB-
HEIM 006pazoM M 30HEL BTOpWYHOTrO cylbfumeoro oboramenwns. Mx
poTh TPYAHO IEPEONEHATH, M B JajbHelleM ML HEOJHOKPaTHO
Gynem mmers ¢ Humm geqo. [eiicturensro, m HeSO4 m Fes(SO4)a
OKA3HBAIOT CHJILHEHmee pacTBOpAImee JeiicTBie Ha OOIBMAH-
CTBO MEUHEPAJIOB, CJAraIEX PyAHYI0 Maccy M GOKOBEE TOPOJHL.
Ormcusnii cyabar K TOMY jKe, ABIASACH SHEPTHYHBIM OKMCJIH-
TeseM, 4acTo IIePeHOCAT KACJIOPOJL B TaKHe TOPH30HTH MECTOPOMKTe-
B, Kyhda cBobomubii atMocdepHEH Kmesjopoy 0OHYHO He NPOHH-
raer. CopepmenHO NIPOTHBONOMOMKAKIMM CBoilcTBaMm obmajaer
sagmennii cyandar FeSOs, oxasmparomuili pesko BOCCTAHOBHTEIb-
HOe JieHcTBHe HA IeAEH PAJ COeJMHEHWI 30HE ORMCJICHUA.

He majo 3abmBaTh IpH 9TOM, 4TO KOJIYeCTBO cBoOOJHOI cep-
HOH KHCAOTH, ofpasymmeiicad B pe3ylbTaTe OKHCJICHWA IWPHTA,
ropasyio Gollee 3HAYATEIHHO, HEIKEIH IPH ORHCJICHUE PYTHX CYIIb-
¢umos. Benpr B cayvae monHoro 3aBepHIeHHS M3MECHeHHA IHPHTA
[0 OKUCIIOB HIH THIPOOKHMCIOB Kelesa ofna mojeryina FeS: maer
nee moneryasl H2S04, B To BpeMa Kak, HanpuMep, XaJbKONMPHUT
B TAKUX e YCIOBHAX HaeT Jumb ofHy Moixerymy. Hexoropse
CyILOUAE 3aTeM IPH ORUCJIGHMM MOTYT Boofme He naTh CBOOOX-
HOll CepHOHl KHCIOTH, CBASHBAfA CePy B YCTOWYHMBEE, XOPOIIO
pacTBopuMsle cyabdare. K Taxam cynsdunam otHOCATCA, HaIpAMep,
ZnS, CuS, CusS m T. I

1 Tax masnBaemsni «CepHblii pyfEnE», gocrasmpmmi B XVIII B. 7.6 7
CepH.
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Bee sro penaer momaTtEBIM cTOND PasJHYHHIE XO0J pasBOTHA
SOHEI OKHMCJIEHHS W 30HB BTOPHYHOTO CYJLQHAHOTO oGorammenns
B Demnnix ¥ GoraTeix OHPUTOM MeCTOPOMKICHUAX.

Mapgrasur

Xapartep naMeHeHNil B 30HE OKMCJIEHUA H HPOJYKTH, TPH BTOM
BOBHHKANINE, ANYeM OPHHINIINAIRHO He OTIHYAIOTCH OT COOTBET-
CTBEHHBIX JUif nupura. MoKHO OTMETMTH TOIBKO, YTO, CYjiA 1O He-
KOTOPEIM HabIIOJCHNAM, MAPKA3UT IPH NPOYNX PABHBIX YCJIOBHAX
oKmcaAAeTcsA OBICTpee, HEIKEIM THPHUT.

IImppornn

Boime mEr ormewamm yike, wro nupporun — man@olee Jerko
pasnaraemsiii cynnQun. JleficTBHTeNBHO, BO BeeX paceMOTpPeHHEX
CepuAX SKCHEPHMEHTOB OH NOYTH HEH3MeHHO OKASKIBAJICH HA Iep-
BOM MeCTe 110 JIETKOCTH PasloKeHWHA TeMI HJIH HHEIMH PEATeHTAMH.
[MomrocTEIO 0OTBERaET 310 M NOMCREIM HabmoaeEnAM. Tak, cuens vacTo
B OKHCIGHHLIX pPyHax, CONCP/KAINX €IIe CPABHHTENLHO O0HMIE-
HEIC OCTATOUHKIE CYAb(UIL, HE BHINO HE OJHOTO 3ePHA IHPPOTHHA,
B TO BPeMA KaK B I'UMOTeHHEIX PY/aX OH MOKeT OBITh OTHOCHTEINIHHO
obnanEEM. M3BecTnl caywam, Korja HUPPOTHH, TOTERO A€HL I
IBa NPOJIeKABINII B 0TBaJax, TOKA3BIBAJ IIPU3HAKN 3HAUNTEILHEX
uaMenennii. «Boofme wmesay oOmuHBEIME cyabpupaMm UMPpPOTHH
38HPMAET LOJIOJKeHNEe YHHKA; OH LOHHIKAET KHCAOTHOCTH, BOCCTA-
HapiuBaet Fex(SOa)s u srmensier H2S ropasno 6omee mutencusmo,
Hese i Kaxkoi-mbo 3 apyrex oGsrunbix cyasfupony (B. Dmmonc,
o £

Rax cnencrsme, pynsi, necynue n306uanLuslit IMppOTHH, 00KYHO
ropasmo Golee yHWBepCAJBHO OKWCIeHHl, 4YeM DYAE, HecyIue
mnpnT, Xaabkonupur u T. I. C 5Toii Jlerkoil pasmaraeMocTbio up-
poruHa HeoOXOAMMO BCETIA CUMTATLCH NPM aHAIM3e BHRIXONOB
H PaccCMOTPEHMM OCTATOYHHIX CYIb(HI0B. ‘

Oxmcnenne ero Mei MoseM upelcTaBMTH B TAKOM BHJE:

FeS + 202 = FeSO4

wnoc He6oNbImOe KOMHIECTBO C¢BOOOMHON CePHOM KHCJIOTH 8a
CYeT OKHMCICHMS M3JINIIKA cepsl (KaKk ma3BecTHo, HamGolee wacTo
cocras mupporuna orsedaer fopmyse FesSs). Baxucumii cynndar
(FeSO4) B manpmeiimem nperepmepaer mamenerme mo Fez(SO4)s,
W NOCJTeNHUH, THAPOIM3YACh, NaeT THAPOOKICH jKeje3a M CePHYIO
kmenory. B obmewm, cinefosaTesnbHO, OLmCIeHNe NNPPOTHHA MO-
CTABJIFIET T€ 7K camble NPOJYKTH, UTO H OKHCJEHNE IIMPHTA, TOILKO
eBobomuOll cepHOM KmcaOoTH ofpasyercs ropasfo MeHbIIe.
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Jlerxo pasiaraerci NHPPOTHH H cepHoil KACIOTOH M OKMCHEIM
JKeTesHBIM Ccyab{arom:

FeS + H2S04 = FeSO4 + H:S,
FeS + Fe2(S04)s = 3FeS04+ 5.2

11 3mech MBI IOJIydaeM TO jKe camoe, 4TO H BBINIE. Ho nomumo
OMMCAHHOTO XapaKrepa OKHCJACHHS IMPPOTHHA BECEMA HACTO M
B GoabmioM Macmtabe M3MeHEHUE ero B 30He ORMCIIEHHA WJICT He-
ckombKO Apyram myreMm. Tak, Upe3BHYAHO LIMPOKOe Pa3BUTHC
MMeer 3fech 3aMelleHue NMIPPOTHHA TCM HJUT IHBIM JMCYIbQHIoM
skeesa (MEIBHHKOBATOM, MapKa3UTOM, PeKe umpuTom). ITO 3a-
Memienue HamGojiee MHTEHCHBHO NPOABIACTCA B HWKHAX TOPUSOH-
raX 30HE OKHCJCHUA, BCTPEUasch B TO ke Bpems H B BEPXHIX.
CyugocTh Tpomecca ficHa W3 HKCIEPUMEHTOR 9. dnnuHa, TOIy-
YABMEro TMPUT I MAPKASHT LPH JIeHCTBHH H:S mna Fez(S04)s.
[lo Hammny (27), B 9TOM CiTyuae MMEIOT MECTO CIeXyIoUIe PeariitL:

Fea(S04)s + H2S = H2504 + 2FeS04 +- S,
FeSOs + HaS 4+ S = H2S04 + FeSs.

W, oGsepunsas obe BHIIEHANNCAHHBE PCARIMH,

Fes(S04)s + 9H .S = 2H 2804 + FeSz + FeSOu.

DAMMHE TONYIAT STHM IyTeM FepHBIT KPHCTAIUIHYECKAN 0CaA0K
FeS: name OpW OOBIKHOBEHHHIX TeMmeparypax, XOoTA M OHCHDL
memrenno. Ilpn Golee ske BEICOKHX TemiepaTypax TpPOLEcc Ipo-
XOMMJ OTHOCHTEJABHO OHICTPO W 00pPA30BHIBANACH KPHCTAIEL,
JOCTATONHO KPYUHHe maa uaMepenuii. Bsuto oOHAPYREHO, 4TO
0CANlOK B 3HAUNTEIHLHOM ©BOEH 4YACTH IpefCcTaBlfAeT MApRA3HT.

Takum o6pasoM, I3 BTHX IKCIEPUMEHTOB CTAHOBHTCA COBEP-
\IEHHO OYEBHIHEIM, YTO B CIydYae HaJIW4iA B 30HE ORMCJCHHS JIO-
crarounoro Kojmuectsa HaS m sxenesnnix cyan(aroB MOKHO OM-
JaTh MUPOKOT0 pPAa3BATUA BTOPUTHBEIX mEcynnpEIOB Kelesa o
Hpeskie BCEro, KOHeTHO, MAPKA3UTA, TAK KAk OH IIpe/IIoYTATEILHO
mepe; MUPHETOM BEICAKMBAETCH M3 KMCJBIX PacTBOPOD. Ho raxue
yeAOBMA M KAK Da3 MMeeM IPH ORWCIeHWM IHPPOTHHA, BCerja
TOCTABIAOIEr0 O0MJILHEE CEPOBOJOPOT M FKENC3HEIe cyabQaTH.
W meiicTRUTENBHO, TPYSHO BCTPETATH B 30HE ORUCJEHI IMPPOTHH,
B TOIi WM MHOI Mepe He 3aMemeHHLIT MuCyIbHuIoM sKreIe3a (uamte
Bcero mapkaszurtom). MHOITa jKe SaMeIIeHIe HTO HGCHT HACTOJIBKO
perMoHaNBHNIl XapaKkrep, 9TO O MPUCYTCTBUM IHPPOTHHA B pymax
Y3HAOT, JIUNIL CIIYCTHBIIACH BHIPAGOTKAME B JOCTATOTHO TiaryGoxme

rOpPU30HTHL.

! Cepa, KaK W B AHAJOTHYHOM Cilyd9ae ¢ MHPUTOM, oxmcaserca o S0s
wia SOz,
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Tak, B Jlnamiarya (Boausua), mo Ansdeanny (28), yHusep-
cajibHCEe BaMemleHHe LMPPOTHHA MAapKa3HmTOM H IHPHTOM ITpOCie-
supaetcea mo 400 M, a B Hexoropsix yyacTrax 1 go 600 M. B Jlakrayn
(Temeccm) [mmunbepr (29) yxassiBaeT HOYTH PerHOHANLHOE 3a-
MellleHNe MUPPOTHHA MAapKasuTOM HA TOPH3OHTE, PACHOJIOKEHHOM
HeTOCPEeJICTREHHO IOJ XOPOIIO BEIPAKEHHOIl JKeTe3HOH MUIATNOM.

B CyxapeBcKoM DOJMMETaIHYecKOM MeCTOPOHUIeHHI B BOCTOY-
Hom 3alaiikajee aBTOp HAcTOAmeil padoTsi, HAOMIOAAA PETHORAIE-

(ur. 7. CynepreHsnii MaprasuT KoaToMopHoi TereTyphI,
pasBUBAKIIMIACH B uuppornoe. XuOmmnr, X 45.
®or. JI. B. Pagyrmuoi.

HOE PasBHTHE KPHCTAIMYCCKOI0 MapKasuTa B IOJYOKICIEHHBIX
py/lax I HOPMAJILHEIE 6r0 COOTHOIICHNH ¢ HECOMHEHHO THIOTeHHBIMI
MHUHEPATAMU, TPUOIET K 33KIIOYCHHIO, YTO I MAapKasHT — THIO-
renroe obpasopanue.! Buociejgersun ke, mocle TOro Kak ObuiH
moNIyYeHsl PYABL H3 YYACTKOB HU’Ke 30HE OKWCICHHA, o0Hapyikn-
JI0Ch, YTO BeCh MApPKA3AT ABAAETCA BTOPHYHBIM 110 NUPPOTHHY.

Cronb sKe PermoHAILHOC 3aMELICHHC HIPPOTHHA CYLepPreHHbIM
HUCYIBQHIOM KeIesa (IpeuMyIecTBeHI0 MAPKASHTOM) OTMeTaeTcH
T'. JI. Baa0ynrum juis XanuepauTuHCKOTO MECTOPOKIeHHA I Y beTo-
oM [lpuaom mua Mayur Bumod (30). Crnopagnmueckoe ke passutue

1 Tem Gosiee, 910 B BocTOYHOM 3abaiikaibe HeCOMHEHHBIH THHOTeHHLIE
MApKA3UT HE PeJKOCTH.
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Cpeir DHPPOTHHA CyHePreHHBIX JUCYIbPHIOB JKedesa, Kak yixe
YOOMHHAJIOCH, ABAACTCA, MOMKHO €Kasarb, OOLIEM IIPaBAJIOM.

B cBasum co BeeMm bTHM HEKOTOPHe Jaske LOIArAIOT, YTO PACIPO-
CTPAHeHHOCTh NEPPOTHHA Topasgo Gémbpmad, Hemean 0OLYHO Xy-
MalT, M 4TO MHOTHE MeCTOPO;KAeHHMd, B BePXHHX 4acTAX Hecy-
mue FeS: (maput mnm mapkasur), na rayOnHe, Ile OHE ABIAIOTCH
HEH3MEHEHHBIMI, COJep:KaT W IIMPPOTHH.

He ciepyer 3abmBath TOXBKO, 4TO AMcyIbPUIE3ANEA IEPPO-
THHA MOJKET ABUTHCA H Pe3yabTATOM YHCTO I'MOOreHHBIX IpHYumH,!

Ho wax Gur Tam HE 0BLIIO, (AKT IIMPOKOrO 3AMEIEHHA THPPO-
THHA MAPKA3UTOM ¥ T. II. B 30He OKHcIeHUA Oeccmopen. W ciemo-
BaTelbHO, B O0MEM clOydYae OKHCJCHWE IMPPOTHHA HOET TAKHM
ofpasoM, YTO YacThb MEPPOTHHA HENOCPEACTBEHHO OKMCIACTCH J0
cynbara, Apyrag jke HPeJIBAPHTENLHO HPOXOANT (IHCYIbHAI-
HYIO CTaIHION.

@opumir pasBATAA cymepremEOro NECYAsPHAA 10 HEPPOTHHY
9pe3Buuaiino xapaxTepHsl (Pur. 7) m B GOABMEHCTBE cAydYaeB He
MOCTABIAIOT B3aTPYNHEHHI JJIA JIMATHOCTHPOBAHMA.

ApceHonmpnT

IKCUEPUMEHTATIPHEX HCCIeTOBAHUII 10 BOMpocy 06 OKHCIeHHN
apceHounpnra uer. Vaydenne ke ORHCICHHBIX M IOJYOKHCICHHBIX
apCeHONUPUTOB NPHBOMMT K 3AIVIIOUEHHIO, UTO IIPONECC ero maMe-
HEHNS B 30HE OKMCICHUA WJICT TAKAM TyTeM:

2FeAsS + 6H:20 4 702 = 2[FeAsO4 - 2H:20] 4 2H2S04,

MHAYe r0BOPA, apCeHOUUPHT 3aMmeniaeTcsa cxopogurToMm. [locmemamin
XOTA M JIOCTATOYHO YCTOMYNB, BCE K@ B KOHIEG KOHIOB CHIPOJIH-
s8yercd, JaBag IHAPOOKKHCE KeJie3a M OPTOMEIILAKOBYI0 KHCJIOTY:

FeAsOa 4 3H20 2 Fe(OH)s 4 HsAsO4.

Xanpronmupur u 'GopeET

§ It MuHepanLl T0APOGHO PACCMATPHBAIOTCA HAMKe (CM. MeHb),
3/1eCh 7Ke JOCTATOYHO GyNeT 3aMeTHTh, YTO B Pe3yabTATe OKHCIIe-
Hus obpasyrorest, mecommenHo, CuSOs u FeSOs Jlampueitmas
cyanba FeSOa: amanmormuna ywe Bmmensinoskemmomy. Ciexyer
OTMETHTH TOIABKO, 9T0, 0 HEKOTOPHIM JaHHEIM, npucyteTeme CuSO4
obneruaer mepexox FeSOi B Fes(S04)s.

! B wactHOCTH, B BRINIEYTIOMAHYTOM CiTydae JImajurarya ecte MHOTO OCHO-
BaHAH AyMaTh, 9T0 AUCYAbPHUIN3aNHA OHPPOTHHA CBA3AHA € THIOTEHHRIM
HpPOLEeccoM.

70



I'ematTHaT

Kak mpapuio, upesBelYaiiHO yCTOHYAB, HO B HEKOTOPHIX yCJIO-
BHAX «IMMOHETH3MpyeTcs»' B Toil mmm muoii mepe. Ilocienuee
0COBEHHO 4ACTO TMPOMCXONAT IpH HAIHYAM OOHABHOTO OKMCIIAI-

mjerocs MHPHTA.
MarpeTaT

Tak jKe KaK T TeMATHAT, YPe3BHYANHO YCTOMYHB, XOTA M MMeeT
8 cocTape 3akmcHOe jkene3o. OObuHBIE m Haubollee pacupocTpa-
HeHHHI MEIHepaJ IIINX0B, 4YTO CBHUJETE/ILCTBYeT O KpaiiHeil H
fuamueckoit M XUMHYECKOH YCTONYUBOCTH.

BecsMma Hepelko KpyIHEe arrperammn GoJsiee N MEHee CIJIOMI-
HOTO MATHETHTA IPHHMMAIT 3HAYNTEIHHOE yIacTHe B 00pasoBaHmn
$opm penveda,YobycmopamBast BHXOJ MAarHeTHTAa HA BEPIIMHAX
COIOK, HA TpefHAX BOZOPA3ENIOB W T. I. ITO YACTO NPUBOAUT
MAJIOOTEITHRIX MOMCKOBAKOB I PAa3BeJINKOB K NepeomeHKe IJIO-
MagHOTO PACHPOCTPAHEHUA MArHETHTOBEIX PYI.

Jra Ke (QusmuecKag m XEMHUYCCKAs YCTOUYMBOCTH MAarHETHTA
oIIpejie/IAeT NOBEIIEHME KAYecTBAa COOTBETCTBEHHEIX PYJ HA BEIXO-
[ax 3a CYeT BHIIEJAUNBAHES MeHEe YCTOHYMBEIX KOMIOHEHTOB.
Hepeio, ogHaro, nadiawomaercd, I MeCTaMil B IMHPOKOM macmrTade,
MALTEMETH3AMIA MATHETHTA — 3aMENICHHEe ero MarreMmtoM,”
MapTHTA3ANMA — 3avemenue remartuToM. JlnMOHmTH3amMA M-
©TOTO MarmeTHTa,”KaK IPABHJIO, NPOABIAeTcA B Kpaiine HefoIb-
mom macmrabe. JHoe LPOMCXOMUT B cuemamiIeckn CyJIbQHIHOMK
obcranoBre, 0co0eHHO TPH HAJIMIAL TMpuTa. B aToM cirydae TAMOHHE-
Tusamma marmeruta mop jeiictemem HaSOs4 m Fe2(S04)s mpmer ro-
pasjo Gosiee sHEPrEYHO. MarHeTHT HPH JCHCTBHE HA HErO H:5S04
JITKO TMaeT HAYaM0 TeM MIIH HHBIM OCHOBHBIM CyJdb(araM iKese3a,
B YaACTHOCTH "HEpeAKo IMHPOKO PA3BHBACTCH KOMMATAT (2Fe203s X
% 5803 - 17H20). CyandaTs o111 3aTeM OTHOCHTEILHO OHICTPO Tepe-
xonar B mumomHT. Ilocijemmuii BMecTe ¢ JHMOHHTOM, 00pa3oBas-
mMAMes 34 CYeT HM3MEHEHHA NUPHTA M JAPYIHX FKeIe30cojepira-
muX cynsQAI0B, MOKET [ABATH HHOIA M 3HATATE/LHAE CKOTICHHA
HA BHIXOMAX MACHETHTOBHIX DYJ, BarpA3HEHHHX cyubpumamd.

31ech ke, KOHEYHO, PABBEBAIOTCH, KPOME TOrO, M JIMMOHUTEL,
BOBHHKMNE 3a cYeT pPAaspyMmeHNA CHJINKATOB, TAKAX, HampuIMep,
KaKk rpa#HarT @ T. I

1 3rech ® jajiee, M3 GHCTO TEXHUTECKUX YHOGCTB, IMMOHATOM Mul GyieMm
HAZEIBATH CYMeprenALle OKWCJR W THIPOOKHCHE #e/e3d KaK THIpOreMati-
Tonoro Tuna — FesOs - (0—1)H20, Tax m colcTBeHHO JIHMOHHTOBOTO —
Fea0s - HaO(0—2)H:0. B mopapnsmomenm (oibIIMHCTEE CIYYaes 3TO OymyT
MMEHHO COGCTBERHO JMMOHWTH. HMKe NPMBOJATCA HEKOTODhe IamHbe 00
VCAOBASAX UPEHMYNICCTBOHHOTO PA3BUTHA TOH W/IN MHOH PA3RAUCTH.

3 KyGumueckas marantaas FesOs ¢ pemeTroil, AIeRTAYHON MACHETATOBOM.
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RapGorarn

Bcee wapGonartusie Munepaiibl, 3aKIOYaIONMe jKeTe30, OPH Ha-
amuny ¢BOGOMHOTO KHMCEJIOPOSA COBEPIIEHHO HEYCTONHYMBEL H IpH-
HAUIKAT K KaTeropumm Ham0ojiee JIerKO OKUCHAIONMXCH MHHEe-
panos. TTpoxykr mX okmeieHHA B OBBIYHEIX BOJAHO-BO3IYIIHBIX
YCHOBUAX — HEM3MEHHO JIMMOHMT TOr0 WJM HHOTO Thma. Tax,

HAOpUMEp, OKMCJICHHE CHAEPHTA MBI MOMKEM TPeJCTABHTEH MJyI[AM
oo CAegyIONeli pearIn:

4FeCOs + 6H20 4 Q2 = 4Fe(OH)s -+ 4C0..1

Anajiornynoe HaGmOTaeTCA U A APYTHX KeJe30colePrKalux
kapOonarton. OOGIUIEM3BECTHG, YTO CHICPUTOREE, AHKEDPUTOBHE W
ToMy mojoGubie PyJAs B 30HE¢ OKHCJICHHA AAIOT HACTOAIHE Kejles-
HBIe IUIANBI, ¢ TPYIAOM OTIMYACMBIe HHOTAA OT WUIAN, HPOHCIIeN-
mux us cynbfumioro marepmana (Barambckoe mectoposkienne
u apyrue). Uro me Kacaercsa cnemmduueckn cynnduanoii ofcra-
HOBKH, TO M3MEHCHUE 7KeJIe30CofAep:KainXx KapGoHaTOB WIET 3/ech
eme Gonee sneprnuno, Tax kak 1 H2S04, n Fe2(SO4)s, u apyrue
cyabpars Jierko NepeBONAT Kelne3o »tux KapbomaroB B FeSOq,

npeTepuesaioluii B janpHeiimeM oOkvHBIE TpaHcOpMAmUE [0
JMMOHHTA.

CanmraTs

Cnimkatel, B3aKIOYAIONINE TNPEHMYIIECTBEHHO BAaKHCHOE IKe-
J1eB0, B 30He BRIBETPHBAHUS PAasliaraioTca Ha pAx Gollee TPOCTHIX
coeuHenuil ¢ 0cBOOOKICHIEM jKejle3a, NPenMyIecTReHHO B opMe
TOTO HJW WHOTO JuMonuTta. B 30He oKucienns cynbduanoro mecto-
POMRJICHISA PA3JI0KeHNe 9TO, B CBA3M ¢ IPHCYTCTBHEM BJEChH TAKAX
coepmuennit, kak H2504, Fe2(SO4)s um . m., mpomcexoant eme Grrer-
pee, mpmuYeM, HECOMHEHHO, jKele30 CHIMKATOBR B 3HAYNTEILHOM
CBOEH YacTH NMPOXOOHT CYALQATHYIO CTANHIO.

Murpanua n ocaxjenue jKellesa B 30HC ORHMCICHHA
paig i

Cxema Tpamcdopmanuii coe/inHennii jKeaesa B 30He OKACICHH S
cyabuuanoro MecTOpOMKIEHHs, KAk CORePIIeHHO OUeBHIHO N3
BCET0 BBINICH3JI0IKEHHOTO Marepualia, MosKeT OBITH IpeficTaBIeHa
B TAKOM Bupe: jxenesocoflepammil cynsuj (uvim Apyroit MmHe-
pain) - FeS0s — Fe2(S04)s - Fe(OH)s - numonnr. U FeSOa4,

* Beposrno, 4ro npomece oRHMCISHIA CHAEPUTA WeT CJOMKHEE — ¢ 00pa-
30BaHMEM CHepBa pacTBOpHUMOro OmkapOoHATAa I IOCIEMYIONEM ero OKUCIe-

HHEeM:
FeCO3 + H20 4 CO2 = Fe(HCO3)s,
4Fe(HCOs)s + 2H20 + 03 = 4Fe(0OH)s + 8CO0s.

-1
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u Fes(S504)s — coepuuenns, serko pacTBOPEMEIE B BOJAX, OMBI-
BalOIMX 30HY OKHCJIEHUA, M, CIEJ0BATEILHO, BOIPOC 0 MATPAINN
eJle3a B OCHOBHOM CBOJUMTCA K BRIACHEHHIO YCJIOBMIl, IPH KOTOPHIX
aeneso ocraerca B cyabdarnoii gopme. Bonpoc ixe o mmrpanmm
B Bufe rujpososs Fe(OH)s mnu B kawoi-muGyms mpyroit gopme
AV BOHBI OKUCJICHAS HMMeeT BTOPOCTeNeHHOe 3Hauenue. PaccMmoT-
PUM HO3TOMY YCJIOBHHA ycToMuMBOCTH cyabdaros keiesa B obera-
HOBKEe 30HE OKHCJICHUA.

axucHBI cynndar mepexomuT B OKMCHEIT TPH HAIMYHE CBO-
60HOTO KMCTOPOTA Wil UPH HATHTHM TeX W/ HHHX OKICIIHTeNeil
(mampumep ncmsoMesTaHA, HMPOIIOBUTA W T. I.), W TPHTOM B pPac-
TBOPAX HeATpaiLunIX wiam caabormcanx. Hackonsxo H2SO4 mpe-
HATCTBYeT OKucIennio FoSOs, Moxuo BueTs N3 cleayo0muX HKcme-
pumenToB, mponssegennnix Max Baitrom u Mopsowm: ! o6a oHE B Te-
YeHHe HeCKOJbKUX JIHell IPOIyCKann BO3MYX Mepes3 IOMKICIeHHEIN
H2S804 pacreop FeSOs mpu wommarunoii remmeparype, m B peayis-
Tare JUImME HuuToiKHAsg vacth FeSOs mepemna B Fes(SO4)s.

PasubiM 06pasom cepHas Kuca0Ta IPEIATCTBYET TAKIKE M IHJ-
pomusy Fez(SO4)s, kax coBepmenno sicHO M3 peaKIum:

FE2(SO4)3 + 6H:0 2 ZFE(OH)s + 3H2S04.

He wmymgtaerca mosromy B janpHeHmux nofcHeHHAX caMo.
c00010 OueBN/HOE TIOJTOMKEHHEe, YTO YeM BEIIe KHCJIOTHOCTH, TeM
Gomee OmarompusITHRIC YCIOBHA OCYIECTBIAITCA IIA MATPAIN
Fenesa.

Hosbnnennyio jie KHCJIOTHOCTH MBI, KK OPaBHJIO, Oy/IeM IMETh
OPH OKHCJIEHNU Py, GOTaThIX LMPHTOM M TPATOM HAXOIAMNXCH
B WHEPTHOH HJIM, 110 KpaiHell Mepe, B MOJYaKTHBHOMH o6cTanoBke.
B akrtupnoit cpeme, xam, mampumep, B caydae KapGOHATHHIX 00-
KOBEIX TOPOX WK KapOOHATHOI KMIRHOH MACCH, BPAX IIM NPH-
AeTcHA TOBOPUTH O CKOJLKO-HHOYIb CePBE3HONH MUTDANHH jKejeaa.

Hazee oyesmaHO, 9TO HMpH NMPOYMX DABHEIX YCIOBHAX B MeHee
BJI/KHBIX 30HAX OKHCJIEHNA (HAUPHAMED B MECTOPOIKIEHHAX, Ha-
XOMAUMXCA B 06MACTAX ¢ CYXMM KIMMATOM) MUIDANHA JKelleaa
6yaer nponcXouTh Golee MNTEHCHBHO, HEMKEN B 30HAX ORMCIICHAT
Gosee BIAKHBIX, TaK KaK B ICPBOM CJIyd9ae PACTBOPH CHIILHEO
KOHIEHTPHUDOBAHBI, CHIbHEE HX KHCIOTHOCTE.

Tarkum ofpaszom, GrarompmaTcTBYIOIMME METDANHE jkelieaa
YCTOBHAMI SABIATCA CcJejlylolnue: cuennuuecKas IHPATHOCTH
Py, XOMHYECKAH WHePTHOCThH OOKOBHIX TMOPOX M 3KUJBHOI MAaccH,
CYXOCTh KJIMMAaTa M, pasymeercs, OJarONpHATHHE VCIOBHA JIIH
muprynaona Bof. Ilpn mammumm nomo6unix ocobGeHHOCTEH MONKET
OCYMEeCTBUTHCH MOYTH IOJHBI BEIHOC jKejle3a H3 BOHLI OKUCIIEHHSA,
M TakWe ciayvam, Boobmie TOBOPS, XOTA U Pefkd, HO He HeHu3BeCTHH.

1 Mpusonarca A. Jlorkom (3, 38—40).



B mopasisioneM ke 00/ABIIAHCTBE CJIy4aes, BCJIEACTBUE TOrO,
YTO KUCIOTHOCTH BOJ| B0HEI OKHUCIEHHA, KAK IIPABHJIO, HEBEICOKA
¥ UTO CARIIKOM MHO 'O IHoTpeGHTesIel KHCIOTH HaXONATCA U B PYA-
HOT Macce W B OOKOBHIX IOPOJax, Impeodiajgaiomas 4YacTh jKele3a
cajgaTcs B B0He OKHCIeHMsI B BHjie TeX W/IM MHEIX COemH-
HeHHIl W NPeHMYI[eCTBEHHO 1 OKOHYATeJIbHO B BHAC JIHMO-
HATA.

O6pasyioTca CTOJIL XOPOMO H3BeCTHHE M CTOML IMHPOKO pac-
NPOCTPAHEHHE® CHENEQMYECKI JIMOHATOBbE 30HE OKHCIOHMI —
JReJIeBHEIe TIISNLL, KAk X dacTo HasssaioT. [lpn sTom najo uMersh
B BHY, 9TO JEMOHMTH ABIAOTCH, TAK CKA3aTh, BEIMKOJEIHEIMH
(KPACHTEAMEY I IPHIAT THIHYHYI0 OKPACKY pPyAaM B0HE OKMC-
JIeHHA, AajKe B CIyYae OTHOCATETbHO HEOOraToro ConepKaHudAg
8 meit simonnta. COeJMHEHHA, B Buje KOTOPHIX enaeso (UKCH-
pyeTcs B 30He OKMCIIEHMs, PA3IMyHbl HA PA3HBIX CTAAMAX €@ pas-
BUTHS, HO COBEPMEHHO ACHO, 4TO CPeq HAX IOCTeNEeHHO BCe Gomee
® G0lee yBeAMTHBACTCA POIb MMOHETA M B G0Jee MO3[HIe CTa i
PA3BATHA OH 3aMellaer BCe OCTAJILHEIS PopMsl purcanum Kesesa.
Iocmenmme MBI MO;KeM, TakdM 06pasoM, paccMarpiBaTh KaK IPO-
MEKYTOUHbE, MAIOYCTOHIUBEE (POPMEL Cpenun HEX Hamboiee
IIPOKOe PA3BATHE MMEIOT, KOHEYHO, Cyibparst, oco0eHHO 00MIBLHO
BO3HMKAONIAe B HAYaJbHEE CTATUA OKHCJICHHA, KOTJA KHCJIOT-
HOCTH el J0CTATOTHO BEICOKA.

IlpexpacHas PacTBOPHEMOCTL GOJIBIIMHCTEA cyandarop emesa,
yBKie IpPe/iesIsl YCTOMIMBOCTH B OTHOMIOHIH CTRIEHI KUCTOTHOCTH —
Bce 9TO OOYCIOBIMBAST YPe3BBHIARHYI0 KPATKOCTE CYMECTBOBAHIA
MHOCMX U3 HMX B MpeAeIax 30HH OKACTOHH. IT0 B OyKBATBHOM
CMEICJIE CIOBA (BPEMEHHBIE TOCTH» OKMCIIAION[STOCHT cynasdumHoro
mecroposenud. Mcriodenne cOCTABIAIOT MHHCPAIBL TDPYITHEL
ApO3UTA M HPEKIe BCETo caMm apoanT — 3Fe201-4503.(K,Na)20 X
% 6H20. MuHepansToT ITOX0 PACTBOPHM B BOJle M YCTOHINB B cpas-
HHTeILHO OUeHD ciabormcAsX pacTBopax (dur. 6). OGpasyerca o
B peayibTare MHOL0OGDPABHHIX Pearmiil H2S04 1 Kelle3HBIX CYIb-
$arToB c PABTHYHEHIIIMA MUHEPAIAMA 30HBl OKHCJICHHA, B HacT-
HOCTH BecbMa HepeJKO BO3HIKAeT NyTeM OCA:K/IeHHA M3 COOTBET-
‘CTBEHHBIX PACTBOPOB.

[Mo KoJAMUECTBEHHOMY DPA3BHTHIO OH 3aHAMAeT BTOPOe MECTO
(mocTe TMMOHHATA) CPEd MHAHEPATOB jKele3a B OKHCISHHGLIX Py-
ax, I 0YeHb PeKO MOKHO BCTPETHTDH JKeIe3Hylo INIAMY, B KOTO-
poit oTcyTcTBOBAJ OB ‘SPOIHT. M3secTHnl jamke cJiydyam [gocTa-
TOYHO XOPOMO HPOPAGOTAHHEIX 30H OKRHCICHHS C PEe3KO npeobaa-
maomaEM Apo3aToM. BO3HHKAA HA CAMBIX PaHHAX CTAJUAX pas-
BHTHS 30HE OKHCICHIA, OH (IO/KABAET) YACTO IO CAMBIX HO3IHHX,
B KOHIE KOHIOB IePexofs B JAMOHHT, TAK KAK B HeHATPATbHEIX
wan Kpaiime caa0OKMCJIOTHEIX BOTAX OH BCe JKe HEYCTOMIHB

{¢pur. 6).
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[Touamo amMOHHTOBOI W pe3ko, B 00umIeM, MOTIAHEHHON CYIIb-
Parnoit (cmemmpmueckn spo3mTOBOI) PopM OcAIKIEHHA Kelesa,
HEKOTOpOe 3HAYeHNe MMET W ApyrHe (opMHL.

U3 mux sacaymmBaior ynoMmHaHms (QUKCANHM ’Kele3a B IIpe-
Jemax B0HEI OKHC/IeHAA B BHAe (ocdaros, apceHMATOB M CHIMKA-
108. CroIbKO-HUOYTL MHEPOKOE PABBATHE MUHEPATE STH NOJY-
4ai0T JIAME B coenu(puyecKnx caydyaax. Taw, Hampamep, Hpu m30-
OniM MBIIBAKA B THIOTGHHHX PYJaX YMECTHO JKIATh I OTHOCH-
TeAbHO 00JBMIOTO pAacHpPOCTPAHeHHS APCEeHHATOB sKelesa. I'pa-
HATOBAA KUJIbHAA Macca, o0ycaoBauBanmas 00CaTCTBO BOJ 30HE
OKHCIEHAA KPEMHEe3eMOM, MOKET BRI3BATH COOTBETCTBEHHO M 3HA-
auTensHoe oOpasoBaHnme, HAnpAMep HOHTPOHHTA W T. 1.

Omnycras Temeps Ipyrie, coBceM yie TPeTheCTENeHHHIC (OPMEL
$uxcanum skeesa, B TOM WHCIe M cyab(UIHY0,! yIOMAHEM 37eCh
JIMIb 0 KpailHe yacToM, HO HMEIeM 0DKYHO HAYTOKHOe KOJIde-
CTBeHHOE DasBUTHE, OCAKIEHHH jKelle3a B Buje KapOomara, mpe-
UMYMECTBeHHO B Bule cmieputa. Ilocmexamit serko opasyercsa
us FeSO: mpm yemosmm orcyrcTBmA cBOGOXHOTO KHCIOPONA MIIH
apyrux oxucaureneit m H2SO4. A Tar kak B 30He oxucrenns B pas-
JIYHOe BPeMA M B PA3IMYHLEIX TYHKTAX MOTYT OCYIICCTBIATHCHA
TOA00HKE YCTOBHA, TO MOHATHO, YTO CHIEPAT HepeAKo obpazyercd
B OKHUCICHHEIX PYNAaX; caMo co00i0 04YeBHAHO, 9TO TWIaBHAA M IIpe-
UMYIIECTBEHHAA 00JIACTH €r0 Pa3BHTHA JIKAT BCe #Ke 3a Tpeje-
JIaMH 30HEl OKHCJIEHNsd, HA TOPH30HTAX HHKE YPOBHA I'PYHTOBEIX
BOX. 3jech ' mpn HaIMIAn KapOonaTHoit 06CTAaHOBKA M IIPH OGKIYHOM
obnamn B maprymupyomux sogax FeSOi coanarorcs upeapsruaiino
GraronmpuATHEIe YCIOBHA JiA 00pasoBaHAs 3HAYNTEIHLHEIX MAcCe
cyneprennoro cumepura. W neiictemrensro, maupumep, B Buctm
(Apuzona) oxmMCAAOMEECT ArrpernpoOBAHHEe XAIBKOIN PHTO-ITH PH-
TOBBIC DY/, 3ajeraiollue B W3BeCTHAKAX, HAOT HAauamo obpa-
30BaHUIO GonbmuUX 3ameskell cymeprennoro cmmepmra. Ilocieanume
3Iechk CIYMKAT Nae XOPOIDHEM ITOMCKOBRIM TIPI3HAKOM.

Bce Brimienpusejennbie gaHHEE 110 BOmpocy o fopMax Pukca-
TAH JKele3a MOTLYT OBITH CBeJeHH B CIEAYOIIYK cXeMy, HILIIO-
CTPUDPYIOIYI0 BPEMEHHYIO ITOCHAeNOBATEILHOCTh PABBATHA OTIelIb-
HEIX MHHCPAJIOB I MEHEPATLHRX TPYIII.

HawaneHele cTagnm pas- Cyasuael M jipyrme TADOTeH=
BHTHA 30HLI OKHCJIEHMA. HEe MIHEepaJbl jKesesa.

Cyubatel, TAMOHAT.
CpenuHHbIE CTAXAIM, Cynsdarsr, sumonnr, (ocdarsr,

ApcenvaThl, KapOOHATEI, CHJIH-
KaTel M T. I.

! Ocamjienne BTOPHYHEX AHCYALPATOB sKesesa meiicTsmeM HaS ma cyis-
darel pacemarpuBanoch Bhme.
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lioHeYHEIE CTaJlIMA. JlumoEHT ¥ HeGoJbIOHE KOJIH-
gecTBA CHJIMKATOB, CyandaToB
(sposura) W HEROTOPHX HPY-
rEX MHHEepPAaJIoB.

Jlmmonmnr.

Jra cxema, KOHeuHO, 0TOGpasKaer TOIMBKO OCHOBHYIO TEHJEH-
OUi0, ¥ B Heill ONyHnIeHsl BCe MHOIOYMCIIEHHEIC YCJIOKHEHHA M YKI0-
penusa. Apcennarsi, Hampumep, MOTYT 00pasoBRIBATHCA M HENO-
cpeficTBeHHO M3 CYABb(UIOB, JUMOHMT, OMBIBAACL KHUCIOTHRIMH
BOJIAMI, MOKET BHOBL JAarb Hadajo cyibdaram, nT. A. Ocranasmm-
BaTLCs HA BCeX HTUX YKIAOHEeHWAX B3Aech HeT mHeoOXoammocTH, M
K TOMY K¢ MHOTHe M3 HUX pasbmpaiTcs HIKe, B CyHnepreHHoi
MUHEpajoruy jKellesa.

B sarjouenme jke, B JOIOJHenue K OOMEM I0JI0eHUAM 06
YCAOBHAX METDPAIMN W OCAMKIEHNA jKejle3a, PaccMOTpuM carydai
BHIIE/IAYABAHAA [OCIEHETO JHIIL M3 OIpe/ie]eHHbX TOPH30HTOB
BOHHI OKMCIEHHS, 4T0 00YCJ0OBJIMBAeT BOZHMKHOBenue OGozee MM
MeHee XOPOIIO BEIPAKEHHOI MO/30HbI BBIIIETAYNBAHMSI.

B uwacTHOCTH, B YPAJILCKUX KOJYeTAHHBLIX MECTOPOMRICHMAX
MEL KAk pas BerpedaeMcA ¢ HOJOOHBIM ciyuaewm. 3pech ((ur. 8)
OUeHBb ¥ACTO MO THIMYHOI ykeIe3Hoil UUIALOIN, CI0KeHHOM JIHMO-
HHETOM, MJIYT COBEPIICHHO CBOGOJNEIE M OT JIHMOHHTA M OT CYylb-
¢umoB PHIXJIBE KBapueso-0apuTOBhHEC UECKW, CMCHMIONIHECT 3aTeM
cyabuIEEMU pyXamn (BHauajie TaK HaspBacMoil CHITYYKOI H
namee myrotHeME cyabguiavm). Kpapneso-Gapntoseie necku, 3a-
HEMAION[EE BOOOMIe pAa3MUYHOe TIOJIOMCHHE OTHOCHTEJHhHO COBpe-
MEHHOT0 YPOBHS TPYHTOBHIX BOJ[ I uallle HaXOJsIuecs: B SHAYM-
TeJILHOI cBOeil wacTH 10X HUM, NpPeNCTABIAKNT He YT0 HHOe, Kaw
PeBKO BEIIETOYCHHYI0 PYLY, B KOTOPOl 0CTAlMCh JHME CTOHKUE
GKMJLHBIEY MHHEpAJsl — OapuT W KBapi.'

Hoxe (32) obbsicHAT HTOT CIydail ceylonM oGpasoM.

B mmrennnoil meTopny pasBUTHA 30HBI OKHCIEHHA paccMaTpH-
BAEMHX MeCTOPO;KIeHHIl HavaJbHEe MEPHOJBI XapPaKTePH30BAIUCH
BIAKHBIM KJIIMATOM, uTO BHI3EIBAJIO CHJIbHOe pasbapieHme pac-
TBOpOB, UUPKYINPOBABINX B 30HE¢ OKHCJIEHNA, & CJIeJ0BATeIbHO,
n obnergamo mepexon FeSOs B Fe2(SO4)s, ruppoins mocieanero
M COOTBETCTBEHHOE OCAKIeHme skelesa B Buje amMonnTa. MvenHO
B 9TH Tepuosl 1 0suia copMEpPOBAHA CJIOKEHHAA TUMOHUTOM 30HA
oKmejienws. B mamnmelimeM BIa;RUBI KIAMAT CMEHWJICH CYXUM,
B CBAY C UM CTAJ ONYCKATHCA YPOBCHb IPYHTOBHIX BOX H B cepy
OKHMCIHIONETO AeiicTBUA TOBEPXHOCTHRIX BOJ BOILIM HOBHE IIOp-

1 B ¢BA3W ¢ 3THM MOIHOCTE 3AJICHN B ydacTKAX, CJI0KEHHBIX KBAPIEBO-
GapUTOBEIMII IIECKAMM, TOPA3J0 MEHbIIAd II0 CPABHEHHIO ¢ HOPMAaJbHOM.
YacTo 9TO BRIBLIBAET JIA7Ke PE3KYIO OCAJKYy BHCAYero GoKa.
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mum cyanfumHoro Marepmaza. OKmejenue IOCITHETO VIO yiKe
B WHHX YCAOBHAX: DACTBOPH BCJGNCTBHE CYXOCTH Kimmara o0-
Jajai 3HAYATeNBHOH KUCAOTHOCTHIO, THAPOJIAS HE MOI' IIPOMCXO-
INTH M XejIe30 BRIHOCHJIOCh B CTOPOHBI 3a TIPEJelIsl MeCTOpPOIKIe-
nus. Taxmm 06pasoM M BOBHHKIM KBapIeBo-0apUTOBHIE YIACTKH,
HOACTHIAIINE JAMOHUTOBLe. B eme Gonee mosgHme NepHOAH
(yse, Tak cKas3arb, COBPCMEHHEIE) KIMMAT BHOBb M3MeHHJICH
B CTOpoHy 00Jiee BJI&KHOTO, YPOBeHL TPYHTOBHIX BOJ IOJHSJICH
pAa3muyYno B PA3HEIX IYHKTax obiactd, M Temeph BepXHAA rpa-

_—

(@ur. 8. BepruralpHEI HOMEPeYIHLEI pa3spes
KonoxoBcKoi AMH3E HEIITEIMCKOTO MECTOPOIK=-
merus. Ilo A. Crmkmelo.

1 — JIUMOHHUT; 2 — KBaplueBo-0apPHTOBHIE MECKH; & —
PHIXJIILIE CYJIALDUIEEE DYIH (“CRIyYKa»); £ — NJIOTHBE
cyabpuIHbe DPYAb; 5§ — XJIOPUTOBHE CJAHLEL.

HHAITA HBapEeBO-ﬁapHTOBHXﬁ IIeCKOB, B 3aBHCHMOCTH OT CTeHeHH
CONYTCTBOBABIIGH BCEM ONHCAHHBIM mepmojaaM 3pO3WH, 3aHHMAaer
683[)33.7112[‘11109 MOJIOKEHIEe 110 OTHOIMEeHWIO0 K COBPEMEHHOMY YPOBHIO
TPYHTOBEIX BOJ, HAXOAACH N oI HAM, M HAJ HUM, H HHOTOA OayKe
HemocpeJCTBeHHO BBIXOOUT Ha }IOBGPXHOCTL.]‘

L A, Jlokr (3, 52—54) maer wroe oODBACHEHHE YPaJbCKOMY CJydalo,
CBA3LIBAS BRIIEJAYABAHAE C OCOOBIMH YCIOBUAMU OKHCJIEHHA IOJ ypPOBHEM
IPYHTOBHLIX BOJ IPH YCIOBHE Z0JIroil cTaGmipHoCTH Hocaeanero. Ero ofbdac-
HeHUA, He HPUBOJMMbBIE 3JeCh 32 HEJOCTATKOM MeCcTa, Majio JOKa3aresbHEL;
KpOoMe TOr0, MM He BIIOJHEe TOYHO YKA3hIBAETCA IOJI0KeHHe BePXHed rpaHAik
KBapHeBo-6apuToBOi MOJ30HK OTHOCHTE]LHO YPOBHA TPYHTOBEIX BOJ.
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Ob6psacuenna Hokca kamyrea pocrarouno ybequTebHEIMA, HO
K COMKAJEHAI0, OHH He AapryMeHTHpPOBaHw najeofusuorpadm-
9eCKH.

VYmecTHO OyAeT T0OITOMY HPHBECTH 3[ech cliefyioliee oOu[ero
THIA PACCy;KICHHE.

Murpanus sxesiesa tem Goisiee oOsiervaercs, 4YeM JoJee OHO
6ymer sawmouatsea B (opme FeSOs. CropocTs sxe ormcieHmA
FeSOs B Fe2(S04)3 zaBmcut oT memoro paga GakIopoB: KoOJM-
yecTBa CcBOOOMHOTO KHcilopoxa, kommenTpanmii FeSOa, HaSOs,
CuS04, n 1. u. HanbGonrimee 3HaueHHe B HAMeM cIaydae HMET
KOJIHYeCcTBO CBOGOTHOTO KHEIopoxa u xouuentpamum FeSOs m
H2S04. Brosme BepodTHO, 9T0O B HEKOTODHIE NEPHOXE PA3BHTHS
30HLl OKMCJICHUS COOTHONICHHS OTAEIABHEIX (AKTOPOB MOTYT GBHITH
TAKOBE, YTO B BEPXHHX TOPH3OHTAX, OOHILHO CHAGKAEMEIX Ku-
cmopoyiom, FeSOs mepeiier B Fex(SO4)s m manmee B Fe(OH)s,
a B HUJKHAX, HpI’l OrpaHH‘lGHHOI\rl }IOCTyHB KucJopona, meneso, Jaixe
npu Gonee HuakuX kouuenrpammsax FeSOs m H2SO04, Gyner Brmo-
cHThCA B cTopoHy. MHAade ToBOPS, B IPOTHBONOIOMKHOCTE 00BICHE-
A0 Howxca Mmicnmmo Takoe monOMKEHHE, KOIZIA OXHOBPEMEHHO
B BePXHUX TOPHBOHTAX NPOMCXOOUT (UKCALHS Kejiesa, & B HUK-
HOX OHO BHIIEIaTABAETCH.

Munepajorus jkele3a B 30HC OKHCJIeHHA CyIb(mIHBIX
MeCcTOpO:Kenuii !

Marepnan npefBHIYIUX IIAB €O BCCH OYEBMIHOCTHIO IOKA3BI-
BAeT, UTO TPeolIafalommMu MUHEpaJaMp jKelleda B OKHCJICHHBIX
pymax sABIAlTCA TrHxpoorucanl u orucisl. Ciexylomee MecTto,
HECOMHEHHO, 3aHMMAKT CyJh(arel, Kak IpPaBAJIO, Pe3Ko NOoJI4H-
HEHHEIE B CBOGM KOJMYCCTBEHHOM PAa3BATHH THAPOOKHCIAM W
OKHCJIAM, HO B HEKOTOPHIX CIyYaax, oco0eHHO B HAYAJIBHEE CTa-
IMA Pas3BATH BOHBI OKHCJIEHNA, MOTYIINEe AaBaTh KPYIHEE CKOI-
aenns. V coBcem yie TpeThecTeNeHHOe 3HAUCHHE HUMEIOT PAa3HO-
o0pasHble CHINKATE, apceHmaTs, focdarer m oruactm KapOOHATE
H CyJIbOUIEl, TUME B PEIKNX, CIIEOMAILHBIX CIYYaAX HOJydanlime
Gompmoe pacupoctpanenne. Peakoe npeobiajaEme THADOOKHCIOR
M OKHCIIOB B OKHCIIEHHBIX PyAax HaJaraeT Ha MHHEPAJOTHIO JKe-
Jie3a HOCAETHAX OTHEeYaTOK HEKOTOPOH MOHOTOHHOCTH.

HeiicTBETENRHEO, NUMOHAT M B MeHBbIIEH Mepe HAPOSHT — BOT
B CYI[HOCTH TIIaBHEE W YacTO IIOYTH EINHCTBEHHbIE MHHepalki
Jejesa B CKONBKO-HNMOyns mnpopaGoranuoil 30He OKHCJEHHA.
U xora obmee uncio MUHEPAJIOB, H3BECTHLIX JIJIA Kejle3a B OKUCIIeH-

1 Ocrarounble THIOTeHHEE MHHepaJiel, CcoJep:Kallne KeJe3o, OYeHL
4acTO B TeX WJIA MHEIX KOJHYECTBAX NPHCYTCTBYIONIHE B OKHC/JTeHHHX pyaax,
3[1eCk He pacCMaTpHBAIOTCH.
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HEIX pyJHax, AOCTATOYHO BeJIHKO H Ipybo ompefesserca ImuQpoi
ceaime 100 mumepasios, HO nojasisionmiee OOJBIIAHCTBO M3 HHUX
MM NPEHAJIEXUT K KaTreropum OYeHb PeJIKNX, HIM XaPaKTepPHO
JUME 78 CAMEX PaHHWX CTAAMA PA3BATHA B0HEI OKHUCJICHHS.
ITocae atmx ofmux 3ameuanmii mepelijeM Teneph K CHCTEMaTH-
YecKOMY 0030py MUHepaJOTHH jKeje3a B OKHCJIeHHEX pygax.!

Cyaegnps
Y& Yo R S S R S N S [
e e I e
Meavrurosum . . . . . . . . . . . FeSs: (vommouwmasit
IRCYab( i)
BOPHAT - v i e by e o rn s emer REREGAEE SRS
RUNEROTAPUT v = - s s 5 o n 3 < SFOCEgGUIGE

Cyneprennne pmcyib@uisl jkesesa pPa3BHBATCA B CKOJBKO-
HOOYAb B3HAUYHTENLHBIX KOJMYECTBAX JIMINbE B HUIKHUX TOPH30H-
TaX BOHBI OKHCJEHHA W IpPHU] YCIAOBMH HaJuyusg 00OMIALHOTO IHP-
pormHa. lx oGpasoBaEHme B OCHOBHOM CBfBAHO ¢ JlelicTBHEM
H:S ma cynpparm smenesa. Bopuur ke m XajabKonmput B HHE-
YTOKHBHIX KOJNYeCTBAX BOBHHKAIOT HHOTAA UPH B3anMmojieiicTBHH
CuSO4, B ycaopusax oTCyTCTBHS CBOGONHOTO KHCIOPOJA W CHIB-
HEIX OKHCJIUTeJeH, ¢ |TeMH WIN HHBIMA 3KeJe30COfepiKamaMu
cynbdumamm.

Okncanpl H TEAPOOKHCILI

Tesamui ., . . . . . .. .« » FeaOs

MATTEMBET . . . . . » « « » . FeaOs

'mnporematnr . . . . . . . TFeO03.(0—1) H20
TEMRT . . « v v & w5 v s oo Fea0ssHa0

Jamomnr . . . . . . . . . . . Fe03.Hs0 . (0—2)H20

Ciopa ke majgo OTHeCTH PasHoOOPABHEIE JKEJEBMCTHIC OTAH,
aJIoOMOJMMOHHTE, MaHTAHOIAMOHHUTE M T. IL2

dra Tpymnna, Kak HEOJHOKPATHO YKAasHBaJIOCh, SBIAETCHA ca-
MOH BajKHOH TPYNIOH B MUHEpAJOTHH jKeie3d ORHMCIEHHHX pPYA.
Boarme Toro, B croMbKO-HEGYAR XOpomo IpopabOTAHHOHE 20HE
OKWMCJIeHN I MUHePAaJsl IPYNIE COCTABIAIT BooOIEe IIIaBHYI0 Maccy
pynHoro Marepmaina, o0yclopimBasg [ake clelualbHoe Ha3BaHME.

! B arom o6aope, paBHO KaK H B 0030paX MIHCPAJIOTHH JPYTHX dieMeH-
TOB, 33 HCMHOTHAMY HWCKIOYeHHAMH YIOMIHAKTCA JINMb Te MUHEPAJH, KOTO-
prie GeccroprHo ORI KOHCTATHPOBAHH B 30He OKMCICHUA CYIBLOMIHMX MecTo-
posspmennii. [IpuBofAMEe COMCKA IpeTeHAyIOT B H3BeCTHOH Mepe HAa HCuep-
ORIBAIOMIYIO HOJIHOTY MUHEPAaJOrHi COOTBeTCTEEHHHIX 5JIEMEHTOB B YCJIOBHAX
80HBI OKHMCJIeHNA. B OHEX KypHBM mpudTOM BLIZe/eHH HASBAHHA MHHCPAJIOB,
HamboJsiee BaKHEHWX, Hambojlee pacCHPOCTPAHEHHHIX; KYPCHBOM — MHHEPAJIBl
CpejiHell M OTHOCHTE]ILHO MajOH paclpoCTPAHEHHOCTH M, HAKOHEI, OOLIYHEIM:
mpudToM 00603HAYEHE pPelKNe H OYeHL pPeJKAC MHHEPAJHL.

? Ciona :xe npmBagnexmur crefimepur (Co,Fe,Al):0s-H20, komcraTm-
poBaHHMI B KesleaHOll muiAne ofmoro_ma MecTopoieHmi B_Karamre (Bems-
raickoe Homro).
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oToll wacTE MecTopommemnsi — skeiaesHag muina. llomsrEO mMO-
BTOMY, LOYeMy COBDeMeHHOe yueHde O BBIXOAaxX cyan(uIHBIX Me-
CTOPOM(IeHHIl NpPUTaeT TaKoe O0JBNIOe 3HAUEHHE MCCJIEOBARMIO
Pa3uoo0pasHEIX 0cODeHHOCTeN cHemI(pMUecKn JKeJIe3uCTHX ITPo-
nykToB 30HH OKmcienus. Hue MBI paccMOTPEM HEKOTOPLIC pe-
3YJIBTATH COOTBETCTBEHHEIX ucelIe0BAaHMIl, TEHHbIe [7Is HHTep-
IpeTamun BEIXONOB, 37eCh e OCTAHOBHMCH JIMIIb HA OT/ICJNLHBLX,
y3KO MUHEPAJOIMIECKAX OCOGSHHOCTAX OKHUCIOB M IH/POOKHCIIOR
JHeIesa. ‘

Ofmen3BecTHO, 4r0 J0 OHYOAMKOBAHHA B 1919 r. paboTH
9. Ilosusga m X. Meppuna (33) cpeam TIMIPOOKHCIOB ejesa
BEIIEJIAACE JIOBOJBHO ODMIMpHAA Ccepusa MHHEpPAJIoB, WMEHHO
CIenyIoNmand:

' MIpOTeMATHT, TYPBAT . + « + « = o o Fes0s- ¥2H:20

[érmr, MeMUIOKPOKAT, PyOMHOBAs CIO/-
Ka, GapxaTHads oOMaHKa, MroILYATA

FHETICAHAA PYARL - - + o ¢ o0 o= - - Fea03-H20
Fapparer#P = Sisn onineins v v el Fea03-11/3H20
JinmonaT, OypHI jKeaesHAK . . . . FexOs-1%%Ha0
KCABTOCHIEPAT . « « = « + = « + =+ + FeaOg-2H20
JIAMOHHT, CTHALIHOCHIEPHAT . . . - - Fea03-3H20

Wecemenosanns xe Ilosusaxa m Mepsuna, M03/e HOATBEPHICH-
sste u passureie Bmmmsmanom, @padomion, Bomom, HypHarkoBeM
1 Poxp, ToKAazagdm, YTO CPeAH BCEro LPeJmo/araBIierocs pasHo-
06pasma TMIPOOKMCIOB jKeJIe3a CYNIeCTBYeT JINIDL OJUIH THAPAT
¢ OUpeNeJCHHHM XHMAUGCKEM COCTABOM, HMEHHO MOHOTH/ApAT
Fea03-H:0. Bee e ocranpHEEC IPelCTABIART HIH 3TOT MOHO-
THApAT, WIH TeMATHT C TeM MM WHBM KOIEIecTBOM amgcopOupo-
pammoit m mammuiApuoit Boms.! Taxmm obpasowm, pasnooGpasme
TPAPOTHEIX THAPOOKMCIIOB JKeje3a CBOMUICA B CYMHOCTH K TPO-
eroit cxeme: Fe20s-(0—1)H20 — remaruts ¢ amcopOupoBaHHOM
I KAUEJIAPHOH Booil, MM, KAK MX HAIEIRAIOT, TMJPOreMaTHThL,
u Fe20s3 H20-(0—2)H20 — rématar ¢ afcopOEpoBaHHOH W Ka-
MUIUIAPHOR BOJOIl, WA JIAMOHMTHL.

McemeqoBanusa MOKA3aIM 3aTeM, 9YTO MOHOTHApPAT Fe:03-H20
cympeeTByeT B ABYX MOAMPHKATAIX. Ote stm mopudHEKANML POM-
Guueckme, NPHYEM KPHCTAIIB OJHOM (a-MogumKaNIN) FMEIOT
crnenapuuecKn CTOA0YATHI, MroNLYATEIA ODMUK, a KpHCTAJIbl
npyroit (y-Mommpuranum) — cremmiraecks TAGIATUATHIL.?

1 H. C. Kypuaxon n E. f. Poxp, B IPOTHEOMOJIOMHOCTE MHEHITIO APyTHX
meeseoBaTeel, CIATAT GOMBIIYI JacTh BOJILI IPHCYTCTBYOIMe B Buje
TBEpPAOr0 PACTBOPA.

2 Pagimdebie aBTOPHl MPUIAKT PasHble HAIBAHUA DTHM MO ARATITAM.
Tak, Ilozuax u MepsBmH HA3LIBALT e-mofmpuKammo réruroMm M Y-Mogupm-
Kammio JenmorpoxnTom; Bay m @palomy — COOTEETCTBEHHO réTaToM H pYy-
6uHOBOM ciaogroil; BunaanMaH jKe Ha3blBAET o-MOAUPHKATIIIO UTOILIATON
JHeJe3HOH POl WIN GapxarHoil ofManKoii 1 Y-MOZH(HKAIAIO TETHTOM MIIN
pyGHHOBOH CITIONKOM.
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B npupoausix rérnrax mpeoGIagaomuM pasBuTUEM TOTb3yeTCA
JIHML o -MOTH(PIKALHA.

Yeaosua o6pasosaHus I'HMAPOOKNCJOB 7Kele3a B 30HE ORMCJIe-
HiusT — woarynamma rugposoias Fe(OIl)s, wacto ogHospemennas
¢ Koarynsnueil IPYrAX THApPo3oleil (1 npemMymecTserno ¢ SiOs,
mSiOz2-nAl:03,MnQO2), agcopOmmoHHBIE ABIEHHS B TeJEBOM CO-
CTOAHNI, PAasiuvHast CTeNeHb JerHIPATH3anHU M PACKpPHUCTAJLIH-
3aIMM Tejell M T. II. — BCE 9TO BRI3BIBAET Kpaiine Gosinmme pasHo-
00pasMa Kak B CTPYKTYPHO-TEKCTYPHOM OTHONIGHHNM, TaK M B OT-
HOMIGHUH COJACP/RAHNA PAa3IMUYHBIX IPUMECeil M KOJHYIeCTBA BOJEL.
W3 mpameceii mamGoabmee suadvenme mmeer SiQz, moutm Bcerja
B TeX WM WHBIX KOJAMYECTBAX, MHOTAA B OYeHb SHAUYNTCILHEIX,
HPUCYTCTRYIOMAA B THAPOI'eMATHTAX M JUMOHATAX 30HB OKNCIIe-
HU W Jaioujasd Hadajao Iejloi cepum pasuHocTel, oT ciaaboskese-
BHCTHIX ONAJOB W AMM A0 TUIPOOKHCJIOB FKEAC3a, BOBCE JIMMICH-
aex S5i0:. [asee caegyer oTMETHTH IMPOKOC PABBITHE (TJIMHH-
CTEIX» M «MapradioBHCTEIX» PasHOBHEHOCTCH M, HAKOHeI, obujne
pasnoo0pasHelmIX MeXaHHYCCKNX cMeceil TMIPOOKUCIOB Kelesa
G JIpyruMm pyIHLIMH MuHepasaaMmm 30HBI OKUCJCHHUA, CMGCBf"I,
HMHOIJIA CTOJL TOHKAX, YTO TOJLKO 0O0Jlee MM MEHEe JCTAILHEIMI
HCCJaeqoBaHnAMA MOMHO O()Hapy}f{l’l’l‘b C.HOH{HI;Iﬁ, HOJIAMUHEePAJI b~
HEIIL COCTAR TOTO WM HMHOTO KaKyHerocs OJXHOPOTHBEIM Aarrpe-
rara.

Becnma pasken, WO, K COMRAICHHIO, COBEPIICHHO ellle He pazpe-
mMeH Boupoc 0d ycaoBuAx, 6IaronPHATCTBYIONNX TPEHMYIICCTBEH-
HOMY PABBUTHIO THJIPOTeMATHTOBLIX (IeMaTHTOBBIX) MM JIUMOHH-
TOBBIX (TéTuropniX) pasuocreii. [lociennne HanGosiee YacTH B OKHC-
JICHHBIX pyAax, HO B TO jKe BPeMA HepeJKH cJyuanm rmpeobianamn-
Iero pasBUTHA THIPOTeMATHTOBHIX pasHocreil. Tak, B xenesHEIX
MIANAX  YPAJIbCKAX KOJUCHAHHLIX  3aJeskeld THAPOTeMATUTH
HMEIOT BechMa IMAPOKOe pacupocrpanesme, a B Mopeucn
(Apuzona), mo Tiomemny (3, 106), ruaporemaTnT cocraBiser
0K0T0 79% BCEro KOIMYECTBA JREAEB30COJACPIKAINX  MHHEpa-
TOB.

Heenemonanna Ilosuaxa u Mepsuna (26) cmeremnr Fe:Qs—
S0s—1120 nmorasamu, unpasga, 4o réTnT 0o0pPA3OBKIBAICA U3 pas-
GaBnennsiX pacrsopon (fur. 6) mpum Temneparypax mo 130°,
nmamee mo 1507 yeroiiuupoil gopmoit GBI THAPOreMATHT W BHIIIe
150° — remaTHT, HO Pe3yJLTATH OTH HENPHIAOUMBEl K HAIIEM
yeiosuaM. Mosmro Obuto OBl AyMarh, 9T0 CYXOCTH KAMMATA I
fosiee BHICOKME TOIOBBIE TeMIepPaTypsl OJarompHATCTBYIOT 0bpa-
B0BAHWIO MAOBONHEIX DPAa3HOCTEH, W, EHCTBHTEILHO, HTO HacTo
mMeeTrT MecTOo, HO OJHAKO Hu HCKJIIOYCHHI CJIUITKOM MHOTO, 1LIT()GLI
BRIBECTH Kakoe-HHOY[Ih HpaBmiIo. Ymero sMIEpHYecKHil BEIBOJ,
4TO THAPOTEMATHTHL 0COOEHHO DPACIPOCTPAHEHH B IIJIANAX, IPO-
HCIEIMUX OT OKHCJCHHS cleln(uuecKkn HNUPATOBRIX PYA, Majo
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mogkpemnsien aKTaMH M He HAXOMHT JOCTATOYHO YXOBIETBOPHTENIb-
HOTO (M3MKO-XHMITECKOT0 00BscHeHA. !

KapOonars

Cudepunm 5 s o S e s e ReOE 0
MOHDSRMHT - -« s s miees o LaH BeYOG0s

Buosne BepoATHO, YTO B 30HE OKHCIEHHA MOTYT 00pasoBH-
BaThCA U APYTHeE JKeIe30cofep:Kamue KapbonaTs, THIA, HAIpPHMep,
aHKEePHTA M T. IL

Hak yske yKasEIBajoCh BEINE, YCJIOBHA 30HBH OKMCJIGHHA CO-
BepIIeHHO HeOIaronmpuATHLE g 00pasoBaHMsa KapOoHATOB iKe-
mesa. Bo3HIEHOBeHME NOCIEAHHX 371ech, PaBHEIM 00pasoM Kak M
cynb(UIOB, B CBOeM poOJle NpeCcTaBIAeT sBIeHHe AHOMATBRHOE.
Ho B HeKOTOPHIX CHENHAIBHEIX CJIydYasX, 0COOEHHO IPH HAIMYHH
KapGoHATHEIX GOKOBBIX LOpOX Hiam crenuuuecKHm KapOoHATHOM
JKUIBHONM MAcChl, B PAJAE YIACTKOB 30HBI OKHCIEHHA I IpenMylie-
CTBEHHO B y4YacTKAX HMXHIX FOPHB30HTOB JKelle30cojepsKammue Kap-
GoHaTel MOTYT TOJYYaTh IMMPOKOE Da3BHTHE.

Mur osmaxoMuMes Oojiee OAPOGHO ¢ HTHM HPONECCOM IPH O~
canun IHHEKA, 3/1ech jKe OTPAHHIMMCS yIoMuHanmeMm o0 yie oTMe-
YapmIeMcHd WHTCHCHBHOM PAa3BHTHH CYNEPreHHOTO CHIePHTAa B MeJ-
HOM Mecroposkgennu Bmetu (Apmsona). Hacrombro pesumr Mac-
mrad 00pasoBaHMA CYLCPICHHOTO CHNEPUTA B HTOM MECTOPO/Ie-
HWM, HOKAa3bIBaeT cJacayouuil ¢axr, mpueoxumbii Tpumera u jp.
(34): «OpmE, HEMONHOCTBIO PA3BENAHHEIT YYACTOK, CJOREHHEIHR
CYIePTeHHEM CHACPHTOM I DPACTOJIOKCHHBIE HOX GOMBIINM Xallkb-
KOBHHOBHIM PYIHEIM TeJIOM, MMeJ IUIOIagh He MeHee 20 000 msB.
dyros u mougpocts A0 50 ¢yrosy. MurepecHo oTMeTHTH KCTATH,
q9T0 B JAHHOM MECTOPOMReHHN HACTOABKO 9YacTO PyJHLIE Teja co-
MPOBOKIAIICE ¢ JIesKaYero GOKA CHOTVICHWAMH CYIePreHHOTo
cpjpepura, 4YTO 3TO Jayke CHOYHHUTI0 TOWCHKOBBIM IPpH3HAKOM Hp}’l
NoJI3eMHBIX pPa3BefKax.

B ommcanuom ciaydae, mpasja, 06abpmag dacth cujepura OLIa
OTJIOJKEHA HIFKe 30HH OKMCJIEHHA (OyTeM B3auMOJIElCTBHSA JKe-
AEBMCTHX CYTBYATHEIX PACTBOPOB € M3BECTHAKOM).

TeamypaTol
IMMOHCHT . . . . . . . . . BOJHEI{ TEJIYPHT OKHCHOI'O iKesle3a
Ouens pefgxmil MuHepadn, BCTPEYAMINNICA B OKHCACHHBIX
pyjax NI IpH HAJH4YUMA B CyIbQHANOM MaTepHaze TeJLIypH-

nos. B momofmEIx yciaoBuAx, HampuMmep, oH oOHApPY:KeH B 30HE
okncaerna s Kpunnas-Hpur (Komopano).

1 B panpHeimeM I3I0;KeHNN Mbl, NPHHAMAsT BO BHUMaHNe IpeaMylle-
CTBEHHOE PA3BUTIE B 30HAX OKMCTCHNS JIMMOHATOBBIX PA3BHOCTEH 1 HEBO3MOK-
HOCTH BO MHOTHX CJIyYafX OTTPAHNYATH JIMMOHAT OT THIporemarnta, Oymem,
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Cyapdharsl

Caman oOmmpras rpymma AEIIe30COMePIRAIMX MUHEPATIOB
OKHCIIeHHBIX pya. [laa Goxbmeil npocrorn o63opa M pasofbem
€e Ha IecTh NOArPYII, W3 KOTOPHIX NepBHe TPH GYAYT BKIIO-
yaTh CyJIb(aThl OJHOTO jKejle3a — 3aKUCHBIC, 3AKUCH-OKNCHBIE W
OKHCHEIE M OCTAJIBHEIC TPH — COOTBETCTBEHHEIE CYITh(paTs, conep-
JKaIHe NOMUMO jKele3a u JApyrme MeTaanasl. B npenmenax kammoit
MONrPYINLE HepevYNclIieHHe MHHEePAIoOB HJEeT B IOCJeN0BaTeIbHo-
CTH BO3pAacTAIONieil OCHOBHOCTA W FHAPATHPOBAHHOCTH CYIL(ATOR.

dakucHbie uHeTO JKeNesHBIE CyAbGATH

Comompnoxur (feppomamnnanr) . . . Fe0.S0s.Hga0
Cunepori s+ v« v« ... . Fe0.803.-5H30
Memanrépur . . . . . w0 . . . . Fo0-805.7H30
T e L s G T e e PE0a5 02 THRO
3aKNCh-OKACHBIE WHCTO jKemesunie cyabdaThi
PEMEDUIN - &« 3 2R o o B0 Re05-4505 14 Ha0
BHIEIT . . [ cuiers s s e R00« FogOgs 4804 22120
Bosmrawe . o coone oo A oS AP0 N6 058505 01,0
OkHCHBIE uHCTO Kedednbie cyab(aro
JleleoTIayIaT -0 . S o Fea034500+5H0
Powbowama ... oL . .. .. | Fes03-4508-9Ha0
R o . . Fer05+.3505.6H.0
MM TR0 L L L L L L L o . . Fes03.350s715H50
Hokumbum . . . . . . . . . . . ., Fe203-3503-9H:20
Hapakokmmbur # . . . . . . . . . . | Fes03-3505.9Hs0
KBeRIMPeTHT & & oon ¢ o 0oL . .. FesOs=3S0sd 0H20
MAaemy . o . ool noe o e BB IRE . G )
Ropuamum, =2 5 (0500000, T ey RO iy
Amapapmurn: 5 0 T L o R0 S0 D
HACTAHIT: - - = "L e i AL R RO B e p
Qubpogeppum . . . . . . . . . . . . Fes0s:2503:10H20
PARMOHMHT 2", . . . . o . o vow .+ 2Feg0s:3808-7Hs0F
Haphommepwr:$ . L. Lh ol L 3Fes057450y. THA0?
FTATWT A RTRER) - S e o i et il Feg03-S03-11/3H207?
LOpRCTpeMETR et St e et Fadlae S0 30

KAK YiKe YKA3hIBA/IOCH BLINIe, HASHBATL CYNePTeHHBIC ORUCIL U THIPOOKHCITEL
#ese3a Boodme JIMMOHATAME.

! PombGmueckaa mogudpmrarmua FeQ.S03-7H:0.

? Obuapysen rocjie HOKAPa B OQHOM W3 TUPHUTOBHX pynunEoB B Apm-
aove. Pamee Ou mosyuen Ilosuakom n Mepsmnon npn mCCHAelOBaHIHN CH-
creMil FeeOs—S03—TH20 (26).

3 PazHOBHANOCTL KOKNMONTA ¢ JIBYMA CHARHOCTAMM 110 (1010) um (0112).

4 II. I'por (35) momaraer, 4To yTaxur  paiiMOHJUT WIEHTHIHE C Kap-
ocuneparom. Iloznax m Mepsun (26) BooGme comuepamoTcsi B CyInecTBOBA-
HHH OCHOBHHIX cyJb(aToB NopobHOro cocrapa.

% Hosuax n Mepsuu npunucupaioT Goprerpemury cocras 3FesOs-4S0g %
x 9H320 u npexmosnaraior, 970 aHANM3NPOBAHHKL HPHPOJIHLIL B3 preTpeMuT ORI
3arpasHeH.
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IInaHod}ep}mT Lice, Jnd . sreefereag s o RaallpB0s 15 H5 ()
TIORePRT S s vt e e e e 2Fe203-505-61207
Tugporsiokepur X . . . . . . . . . . 2Fe03-805-8H20?

JakHcHbIe CAOKHBIC CYTb{ATHI

Pnesir S i e n i N e (Mn,Zn, Fe)O -S03-4H20
Fe—Cu-xajmpgantar . . . . . . . . . (Fe,Cu)0-S0s-5H20
Zn—Cu-XagpKa#TdaT . . . . . . . - - (Zn,Cu,Fe)0-803-5H20
TIHRAT . o o o v s ooe o i o ok BeMIYO-508 THal)
TR s A G S G (Fe,Zn)0-S03.-TH20
Muszarum 2 RS w o seew o e s e CDES05THEO
7Zn—Cu-memanrepur . . . . . . . . (£0n,Cy, Fe)0.503-7THa0O
BHAHKAT . « « « « - « « + « « - . Fe0:2Zn0.350s-18H20
TATOTPAXAT . . . - + ¢ « « « « .« - FeQ:Als0s-450s.22H30
JIRTpEEMT . -. . . o o v . oo o. - (40, FeMB)0sAla0s-4505-

-22H20

1Tonassuomee GOMLNIMHCTBO BCEX HEPEUMCJIEHHBIX BRITIC CYJ/Ib-
daron ofsamaeT MPeKpacHOl PAacTBOPUMOCTBIO B BOjlc M OYEHB
MaJIBIMI IOJIAME yeToilunBocTn (cM., Hanpumep, gur. 6). B uacr-
HOCTH, KAK Y/K¢ HEOAHOKPATHO YKAa3BIBAJIOCh, KHUCIOTHOCTH BOJ
ABJISAETCA TEePBLIM HEOOXOJMMBIM YCIOBHEM HX BO3HHKHOBEHUH
1 JajpHeiinero CyliecTBOBAHUA.

Bee pro jermaeT HmomATHBIM OOBITHOE OTCYTCTBIE B Tpejesax
30HBI OKHCJIEHHS CROJBKO-HEOYXb 3HAYNTEIBHEIX CROIJIEHHI
cyanbfarnpix muEepasion cenesa. MV smmb OpH HaJWuuM Cremm-
duueckn mEpETOBEIX PYMA, GOMBIION CYXOCTH KIMMATa H, €CJn

3aKicL-OKACHbIE CI0KHBIE Cyabaro *

Kuorcsmmanr 4 . . 2(Fe,Mg,Ni)O.7(Fe,Cr,Al)203z-16505- 171120

Pepuarromar . . . (Fe,Mg,Ni)O-(Cr,Al,Fe)203-4505-21H20

IMaarwomarpur . . 2(K,Na)0-2(Fe,Mg,Ni,Co)O-(Al Fe)aOs-
-10503-18H20

Kmmmodent 8 . . . 4(K,Na)O.(Fe,Mg,Ni,Co)O-(Al Fe):0s-
-10803-18H=20

Joygapbarur & . . 2Fe0-3(Fe, Al)203-10503-35Ha0

Twisgur . . . . . 3(Cu,Fe)0-2(Fe,Al)205-7503-17H20

I MMoanar w MepBuH OCHAPHBAOT BO3MOKHOCThH CYNIECTBOBAHNWA OCHOB-
HEX CyJb(aros mogodHoro rtuna. I'JIOKepHT ke, B YACTHOCTH, PHJI ABTOPOB
paccMaTpiBaeT KaK HIPOOKHCH JRelesa ¢ aiAcopOmposaHHOM H2S04.

2 PasmosugHocth cocrasa FeS04-7THe0 - 2 (CusS0a - TH20) naznimaercs
canmbnajopurom m, mo I1I. T'pory (35), Bo3MoiRHO, ABIAETCH JIBOIHON COIBIO.

3 Bxommue B aTy IPYIIy KHOKCBIVIIAT, PeJMHITOHAT, IVIATHONATPHAT
B WINHOPENT BCTPEUEHB B YCIOBIAX, HECKOJBKO OTIMYHLIX OT yCJA0BI
THIMYHON 30HRL OKHCJCHIA CYIBPIIHOI0 MeCTOPOMICTIHI.

4 [pentnuen winm kpalime OJM30K K HEMy TaKk Ha3LBACMELIL CKIepo-
CIaTHT.

5 [ wmmnodenty odens GAN30K KJIMHOKPOKNT, OTTMYAIONUIACH JIMLIL
orcyrereueM FeO. :

6 O0uapysKeH TOCIe IOMKAapa B OJHOM NHPHTOBOM PYAHHKe B ApmH3oHe.
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Kpayaur
Meppanarpur
Cujieponarpar .
AMapm/InT

Hy6enr (pyGpur) :

Pancowmur !
Lorpnoren
Keerenur
Nppugnr 2
Barmepur 3
Meragoabrina
ClaBuKIT
bBugepur
Beraaur ¢ .
Hunpycur 8
HAposur ¢ :
Hampoapoaum .
Aprenroapoaur
Hawomboaposum

ORucHBIE CI0KHBIC CYIBHATHI

K20-:Feg03:4503:2H20
3Naz0:Fea03:-6505.6H20
2Nag0 - Fes03:4505.-TH0
NagO-Fea03-4503-12H20
MgO-Fe203-4805-18H20
CuO-(Fe,Al)203-4S05-7TH20
2MgO - Fea(3-4503-15H20
MgO - Fea03-3S03-13H20
MS{O . FezOg- 3503- 151120
(Fe,Al)203-2503-5H20
5K20-3Fes05:12503-19H20
(Na,K)20-5Feg03-13503-66 H20
CuO-PbO-Fes05-2803-4H20
PbO.2Fee03-.3503-4H207
3(Fe,Al)203-4503-6H20?
K20 -3Feg05:-4503-6H20
Nag0Q.3Fe203-4503-61120
Ag20-3Fe203-4503-6Ha20
PbHO-3Fe203-4503-6H20

MOHHO Tar ]]Hpa:ﬂ[TLCH, «MOJIOTOCTHY nam[oﬁ 30HLI OKMCJIIEHHA
CJICIYeT OKIIATH IMHPOKOI0 PAa3BHTUA CYIb(PATOB.

Jlost winocTpanmn MOMKHO HPUBECTH MecTopokienne Yumxsm-
wkamara (Yumu), rae, cormacso M. Banau (36), B yeaonusax xpaiine
CYXO0r0 RIHMATA B 30HAX OKHCICHMA CIIOMIHBIX IIMPHTOBBIX KU
passuBaeTcA obOmmpuas cepua pasHooOpasHeIX cyabdaTos.
Cpexm OOoCJaeJIHU X Hﬂl’lﬁOﬂLﬂIee dHa4YeHHUe WMEKT KacTaHuT |
aMapaHTAT, HApALY € KOTOPLIMM BCTPEYAlOTCS KONHANHT, KO-
RAMOUT, pEéMepuT, MellaHTepur, IM3aHuT, KBenmreTHT, ubpo-
deppur n museparn, OGaumskmii k xKapdoculepury. 3areM y Hac,
B Auer-Tamckom mmpuroBoM Mectoposrmennu (Cpenmasa Aswusa)
ormeuaercsa H. K. PasymoBcknm (37) mmpoxoe pasBHTHe B 30HE
OKHCJICHHUA TARKHUX MHHBPHHOB, KaK MEHBHTBPHT, p'émepnT, raio-
TPUXHT U KONMUAIHNT. It u pAax ﬂpyFHX npumMepoB xaparTepu-
3YIOT, B YACTHOCTH, 0OBIYHOE COHAXO:KIeHNe IeI0H cepHH cyrbda-
TOB ;KeJie3a, 00CTOATEILCTBO, IOHATHOE N3 CMEKHOCTH H B TO JKe
BpPeMA V30CTH IOJIell YCTOHYMBOCTH OTHENLHBIX cyabaToB.’

L Qfmapyixen mocjie mo;kapa B OJHOM NHPHTOBOM PYAHHKe B ApHI30HE.

® DeposATHO, MACHTHYCH ¢ KBETCHHTOM.

3 O0mpapyssen nocJje nokapa B OJHOM NHPHTOBOM pyjaHuke B Apusone.

4 Ilo Il. Tpory (35), Berasur umeHTHYEH IIIOMOOKPO3NTY.

5 Tlo II. T'pory (35), nuupycur ngeHtHdeH ¢ KappocupepuTom.

¢ OBRYHO MBI BETpeYaeM W3OMOpPHBIE CMeCH KAJMeBOr0 APO3NTa ¢ HaT-
poseim — (K, Na):0-3Fes03-6H20.

? Voomanyraa oco0eHHOCTh, MCHRIY IPOYNM, 3ATPYAHACT 4aCTO TOYHYIO
mipentnduramo cyabQaTHEIX MIHEPA/NoB XKeJesa, BCTPeYanmuXCcA 00BYHO
B BIjIC ncgmrurmnarmx, 3eMJIHCTBIX Mace, HPeJCTABIAIOMINX CMECH HECKOMb-
KAX Cyae(aroB.
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Cnenyer OTMETHTHL elme, 4TO CTOJIL PACHPOCTPAHEHHEIE «BEI-
OBeTH» Ha CTEHKAX BHIPA0OTOK B CIeOHQUIECKH MHPUTOBHIX
MECTOPOKIeHMAX, BHIBETEI Ha OTBAJIaX OHPHATCOMCPIKAIAX
pya um T. H. B OONBIIMHCTBE CIIYYaeB MPEJCTABIAIOT CMEcH Tex
Wi MHEX cyab(paToB Kemesa.'

IOInn mac ma Beell ommchiBaeMoil Ipynnsl Hambollee BaKHBIM
MOHEpPAIOM SBISAGTCA SIPO3HT, M HA ero XapaxkTepucrdaxke yMe-
¢cTHO OyJeT MECKOJIBKO 3aJep#aThcA.

IMo pacmpocrpanensoct, B CIJIYy pAXA IPHYHH, YKe OTMe-
JaBIIMXCH BLI2, OH B3AHHMAGT CJeAYollee MECTO Iocjae JIHMO-
HUTA W TUAPOTeMAaTdTa, W TPY/JHO BCTPETHTH 30HY ORUCIEHHA,
Koropas Osuta G5l MONHOCTHIO OT Hero cBobomHa. B Heworopmix
e claydasx, Kax, Haupumep, B DBIIABAHCKOM MecTOpOIRICHIH
(IOxasti Ypam) unam B Buurxsme (lOra), sposut okrassiBaercs
nayKe OTHAM M3 BAKHEIIMX MUHEPAIoB 30HE oruciaennsd. Upes-
BEIUANHO JIETKO JMATHOCTHPYEMEI II0J] MHUKDOCKOIOM, B IIOJE
APO3UT OYCHL 4AcTO YCKOIb3aeT OT BHUMAHMHA HCCIEXOBATENA,
TAK KaKk ¥ oOKpacka ero m (OpPME IPOABIEHHA OIU3KM K
COOTBETCTBEHHEIM CBOiicTBaM jmmonnrta. Hpome Toro, mepexons
B KOHIOE KOHIOB B JMMOHUT, HAPO3AT BechbMa HEPeIKOo
ofpasyeT ¢ HUM TECHBIC cMecH, 4TO eufe Oojiee 3aTpyXHAET
mmarsoctnry.? B To e BpemA QanT KOHCTATARUE APO3ATA
B TAHHOM 30HC OKHCJEHHA M BHRACHEHHE Xapaxkrepa ero KO-
9eCTBEHHOTO PAa3BATHA B Heil, B page ciIydaeB ABIAeTcA 00CTO-
ATENLCTRBOM JIOCTATOYHO BAMKHHBIM. DBefh 09eHB 9YacTo, BCTPOTUB
TOT WM WHOIT JIMMOHOTOBHIH BHIXOJ, IOMHOCTBI 0CBOOOIRICHHEI
oT Cyab(PHIOB I XaparTepHHIX, OpocamwmIXCA B Irjasa MiuHepa-
0B 30HHE OKHCICHUA Cy/abPITHOTO MaTepuana, Mbl MOKeM OBITH
OOCTABJACHLL B BATPYIHUTEIBHOS TOJ0/KeHWe, TAR KAk JIIMO-
HATOBHEG BRIXOIB, HOMAMO CYTIb(uoB, AIOT W TICTO Kapbo-
HATHBIE M YHCTO CHIAKATHEIe MaHepansl. B aToM ciyuae oGuapy-
JKEHAE CKOJABKO-HAOYIh SHAYATEILHOTO PAa3BHTHSA SAPO3UTA CO-
BePIIEHHO OHO3HAYHO PemraeT BOTIPOC B 10/b3Y CleNu(uIecKn
cynspugEOro mexoguoro marepmaiza. Bomaeme Toro, mmporoe
pasBOTHE fAPO3UTA B pyJax, cIaraioiix BHXOJ, B MDOXaBIA0-
meM GOABMMHCTBE CJAYy4YaeB OMNPCIEJICHHO TOBOPHT o GoraToM
comepikanmu cyanQuI0B jKeles3a B TIHMIIOTeHHOM Marepuase.?

1 Mepeua m llo3mar, Hec/eMoBaBIIAS mogo0HLIe BBHIIBETHL B OJHOM N3
pyauukos Bredn (Apmsoma), mamumm B AMX DEMEPHT, BOJIBTAHT, RORAMOMT,
wornunanar, xaaekantur (A. Jokk, 3, 59—60).

2 B. Barmep (38) maer Takoe HPABAIO VI OTIUYeHMA §olice WX MeHee
QHCTEIX SIPO3UTOR (M OJMAKAX K HeMy APYTHX OCHORHWIX CYIBLHATOB — IIOM-
Gosipoaura, Gusepwra ¥ T. IL.) oT AEMoHuUTA. [IpyM pacTHpaHIM MEKIy Majib-
MaMA APO3UT JAeT OUYIeHHe KUPHOro, CAJMANEro BeN[eCTBA, JIMMOHHAT JKe —
HeCcTROTrO, HeCYaHmucToro.

8 (QuepujHO, KOHEYHO, YT0 0OPATHOTO 3HAYEHNA 9TO TOJIOKEHNEe He HMeeT,

TaK KAK B KOHEYHBIX CTAJ[MAX Pa3sBUTHA 30HA ORHCACHMA Jla#e CIIONIHOTO
MAPHTOBOTO MECTOPOKIEHHA MOMKET OBITE BOBCE OCBOﬁDH{JIeHa oT Apo3nTa.
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B ywxasanmoil cBA3H MBE MOJMKEM paccMATPUBATL APO3UT Kak
«cynbQuIHBIT MHIMKATOP» B KAK OJHH M3 TeX MHHEPAJIOB, KO-
TOpEle NPAHOCAT GOJBMYI0 MOMOIIL B pafoTe IO ONEHKE BHIXO-
IOB.

ITo cocraBy smposuT HamGojlee 4acTo OTHOCHTCA K chemmpu-
Y9eCKH KaJIHMeBLIM PAsHoOCTAM, HO HePeIKH M cHeImu(UYecKH HAT-
POBEIE APO3UTEL M 0COOEHHO HM30MOP({HLIE CMecH, COJep/RANITe
B [0CTATOYHHIX KOJHYecTBAaX um mHaTpmil u wammid. Hebesnrate-
PeCHO OTMETHTb B3areM NPHCYTCTBHe B HEKOTOPHIX MPO3UTAX

cerena 10 0.41% SeOs.
MoauGparsel B BOoab{paMaTsi

Moau6dum . . . . . . . Fes03:3M003:7 %H:20
Deppumynzemum .+« TFex03-WO03.6H20

XapagTepHn JIHIOL JUIA  MECTOPOMKICHMIl,  3aKITI0YAION{UX
B pynax Mo u W, npn onmcammm KOTODPHIX M PAcCMaTpHBAIOTCA.

@ocdarn
Busuanum e RO 0% - SH 0
Docodmmmur . . . . . 3(Fe,Mn,Zn)O-P305-4H20
Hepymanr . . . . . . . (Fe,Mn,Mg)O-Fe:03:-P20;-7H20
Bokemr . . . . . . . . FeO0.Al:03.P:05-6H20
Meragorcnr . . . . . . FeO:Al03-P205-4H20
Ilapagokeur . . . . . . Fe0-Al203-P305-5H,0
DQococumepur . . . . . FeaOs-P205-31/3 HaO
M tpenrnr « « « « + . Fes03:P205-4H30
Gepaymar . . . . . . . 3Fez03.2P205.3H20
Hwdpennr . . . . . . . 2Fe20s-P205-3H:20
Jdypnammr . . . . .. . . 4Fe20s.-2P205.-9H:0
Harowcen . . . . . . . 2Fe203-P205-9H20
Xaaeprocnepur .« . 3Fes03.Cu0-2P205-8H20
Heapporcur . - « . . TFe03-3Ca0.2P205-24H20
Hectmmeamr . . . . . . 2Fes03:2503-P205-13H20
Roprur . . . . . . . . 3Fe03:2Pb0-2503-P205-6H20

Bee mommemopammnie docdarsl He mrpanT mukaroi cepnes-
HOM pOJIM B MIWHEPAJOTHH 3Kejie3a B 30He okmciaeHus. Ilosbimen-
vasg Qocdopucrocts (obunme amarnra) B GOKOBEIX IOPOXAX MM
B DYAHOI Macce B PeIRHX CIYYaAX MOKET 00YCTOBHTE OTHOCH-
TeAbHO 3HATUTENLHOEe WX pasputHe. B wacrmoctu, B GoamBmii-
CKUX OJIORAHHBEIX MECTOPOKIEHWAX, B 30He OKHCAeHWS, 10 Amb-
dearny (39), ouenr wacTo BeTpevaeTcs BUBHAHNT, HUKOTIA, TPaB-
Ja, He JaBag BHAUYATEJBHBHIX cKomwreHuil. Mmrepecma saTem
no obummio gocdaror skemesmas mIANA CBOEOOPAZHBIX MapraH-
MeBBIX MeCTOPOKIeHuil (Heeymux m pasHooOpasHsie ¢yabOUIH)

87



B Bocrounoil Boremum. Ilo @. CnaBury (40), 3gech oOHApYKeHBD
nectuHesutT,! menpBorcHT, QyKepuT,? KaKOKCEH WM BUBHAHNT.

Apcenmarsr

Cumnesnr .
Cropopmt 3 ,

Dapmarocudepum .

(DeppucAMIIE3AT
Magzammanr .
Hocceprur
Apcenmocugepur
Juncrepanr
Ilmenepureur
KRapuuunt
Badanmum

3Fe0 -ASzOs -SHzO
FeaOg+Ase05-4H20
3F0203-2A5205- 13[120
3Fe203+-2A8205-16H20
2Fes03.3Ca0.2A5305.-6H:20
3Fe203-6Ca0-2As205-9H:20
4Fee03-6Ca0-3A58205-9H20
3(Al, Fe)203-As205- 16 H20
Feo0s3-2Cu0-As305-3H20
5Fea03-3Pb0 -6As205
3Fes05:-2Pb0-2803- As205-6H20

Joccemsr . . . . . . . . 9Fes0y-4PbO-4505-6A5305-33Hs0

IToppoGrocT 006 apceEmarax Kedesa NPHBOAATCA HHUIKe,
B ONHCAHAU MBIILAKA. 3/eCh JKE JOCTATOYHO OyJeT OTMETHTE,
9T0 CEpPLE3HOE PA3BHTHE B OWHCJICHHEIX DPyJax apceHmarsl e-
7e3a TOJYYaAT JAMH TP 3HAYATEILHOM COMEPIKAHMN MBIIELAKA:
B CYIb(MHKIX PyAaX W 4ro HAnDOJLOIMM pacnpocTpaHeHHeM
IDOJIb3YyeTCH CKOpPOJUT, B CHEHUAaJIbHBIX CJIy4adgX HB.TIHIOHIHﬁCH
Jajke TJIABHEIM MIHEPAaJOM B0HEl OKHCIEHHA.

@eppuTor

MATHETAT & o v o o 0w 5 o FeOs Fex(y

B awreparype mmeercH €Nkl PAN He BioJHEe y0OeIuTelbHBIX
Januex 00 00pazopaHum MarHeTUTA B 30HE OKHcIeHudA. B gacr-
voctn, Anedensx (39) yxaseiBaer, 4UTO B 30He OKHCIEHHA OI~
HOTO M3 OOJMBHICKAX OJTOBAHHBIX MECTOPOIKICHUI TPU HM3MeHe-
HIN THUPPOTHHA NOJYYHICH arrpera'r HHPHTH B MAar"meTHTa.
B MHDPMEKHTOBOM cpacrannm.*

Caaukarn
Honmponum . . . . . . . (Fe,Al)203-25102-2H20+aq
Kanbumr . . . . . . . . Fe:03-28102-4H50
Tuaurnee pum 8 e« « « .+ Fes03,Fe0,Mg0,8i02,H0,...

1 M3 swemesunx nnman Onwio BriGpano go 1000 T aroro docedara.

2 Amopdusii, cocraBa 6(Fe, Al)203-3Ca0:3P205-33H20; Onite Momer,
HOCHTHYCH ICJIBBOKCHTY.

3 K CcKROpPOAUTY ke MBI OTHOCHM M HHTTHIUT (CM. HUKe B OIIMCAHAN
MEITITBAKA).

4 Pamjop (4) cumraer ofpasoBaHme Marserura npu jpucyab@uanaanum
HHPPOTHHA ABICHHCM OOLITHBIM.

5 BoaMmosHO, resieBsli (aMopgHbii) sxBuBajeHT KanbmTa.
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CuJmgaTel jKenes3a YKa3aHHOTO THIa, BEPOATHO, JIOCTATOYHO
YacTE B 30HAX OKHCJICGHUH CYJNBPHUIHEIX MECTOPOKICHU, HO
YCROJIB3AIT OT BHUMAaHHUA HCCJIegoBaTCIIA, 6)’,‘1){‘}1{ BHelllHe OYeHb
HOX0KH HA PasHoo0pasHble JIAMOHUTH M 0COOEHHO HA TaKk HAasHl-
BaeMble TIHMHHCTHEIC JIMMOHHTHI. JHAUYeHUEe HX B CMBICJe MHTEp-
mperaguu  MCXOMHOI'0 (IMIIONCHHOTO) TPOXYKTA  CIIE HEesACHO.
B mpartnre asropa m300uiLHbLII HOHTPOHUT BCTPEYANCH B JKe-
JIe3HBIX NIIANAaX, CBA3AHHBIX ¢ ORHCJICHUECM MaTBpHa.ﬂﬂ, dora-
toro rpaunarom. [locnemnumii, mpejicTaBifas JIerKo pasjaraeMbii
B YCJHOBHAX BOHBl OKRUCIEHHA MUHEPAJ, JOCTABIACT B PAcTBOP
obOuibuble KommdecTBa Kpemuenuciaorsl. Ho u B oOBYHEIX cmy-
yagx, NPUHEMASA BO BHUMAHHIC cepbe3Helillee ydacTHe cymep-
rearoro Si0:z B cocrase oKHCIGHHBIX PYA (M. BLIOIG 0 MPHMECAX
B JIMMOHMTAX), CJEAYyeT OKUAATH ropasjgo Gojee mMupororo pas-
BUTHS HOHTPOHUTOBOTO THIAa MWHepamaoB B 30HaX ORUCIIeHHHA
cyanpinaerx  Mectoposkgennii. HeoOxogumo TOIBKO NOMHHTE,
9T0 HOHTPOHHUT YPE3BHIYANHO THNNYEH A NPOMYKTOB BEIBET-
puBaHus 00BIYHOIO, He CYJALPHIHOTO MaTepHaja.

O aumMomHTax, WIR TAK HA3BIBAEMBIX ;Kele3HAKAX 30H
ORMCACHUA CYAb(UHBIX MeCTOPOKIeHHi

B c¢Basu ¢ rem, 9ro cynb(EIHEIe PYIBL Beerjla MOYTH cOXep--
AT Te WM WHBe KOJIMYeCTBA JKeJIe30CONepiKallnXx MUHEePaloB
(1 mpeykme Bcero HEPUTA) M 9TO BCe 9TH MHHEpPaJsl B pe3ylbrare
ORMCIIEHNA T TOCHeJYIONMX M3MEeHeHnIl 1aiT JAMOHHT, Tociel-
Huit OKAa3bplBaeTcd NMOCTOAHHBIM KOMIOHEHTOM 30HBI OKMCJICHW
cynbPuanpix Mecroposkmenuil. Boiee Toro, fABIAACE 0JHUM H3
HanGoJlee YCTOMYMBEIX MHHEDPANOB B JTHX YCJHOBHAX, JIUMOHHAT
B CIydae [JaleKo B3amemero OKUCJeHUs M BblIelaYdBaHuA
CTAHOBUTCH O0YEHb 4YacTO IpeodiajanliM MEHepaaoM, Jlame
eciim B CYJBQUIHHEX PYyAax jKeJe30 M He UMeJI0 COOTBCTCTHBEH
HOTO PEeSKOr0 InpeodiIaJaHusa HAX APYTHMI JJIeMeHTaMH.

HelictBuTennno, Bo3EMeM, HanpuMep, KapGoHATE MeJW, MUHKE
W CBUHIA, NPEICTABIAIIINE CAMEIE PACIPOCTPAHEHHBIC MITHEDailbl
9THX S5JIEMEHTOB B 30HE OKHCIEHHA.

IMomseprascy meiicteuio Fe(SOa)s,! mepeunciennsie xapbo-
H4TEl TOCTEIIeHHO OYAYT 3aMeIIaThcA JUMOHMTOM 10 PeaKIun

3RCOs + Fe2(SO4)s + 3H:0 = 2Fe(OH)s + 3RS04 + 3CO2

1 B HKOHIIeé KOHIOOB IIOJHOCTBIO nepefé[,uy'r B JIHMOHHT.

1 A 5T0 KaK pa3 OYeHb YACTO MMEET MECTO, TAK KAK IHPHUT, 3aTa3/EBaA:
00BI9HO (CM. BHIIE) B CBOEM OKHCJIEHMN 110 CPABHEHWO ¢ Apyriuvu cyabduiamm,
cHad:kaer BO{BI 30HEI ORUCJIeHNA Fee(SO4) m B Tarme crajim, Korjga Melb,.
(If)um:, CBHHEI[ M T. II. HAXOAATCA yiKe NPEHMYIECTBEHHO B KapOOHATHHIX

opMax.
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B pesyasrare ommcanHoTO mpomecca M aHANOTHIHEIX, & TAKKe
«0OKYHOTO BEHIIEIAUNBAHASA OONBIMIMHCTBA APYTHX, MCHee YCTOMH-
YMBBIX, HEJKEJM JIMMOHHT, PY/HBIX MHUHEPAJOB, 30HA OKUCJIEHHS
MOJKET OKA3ATLCA CIOMEHHOH cHenu)uuecKyu JIUMOHHUTOBEIM MAa-
TEPHAaIoM, I HO 0COOEHHOCTAM IOCIeIHEr0 HPHXOJIUTCA CYLHTH
-0 XaparTepe CyJIb(QHUIHEIX PYIA.

Bee ato pmemaer mousATHRIM, IOYEMY JIMMOHHTH 30HEL OKHCIIe-
HUA, WAH, KAK MX YacTO HAa3LIBAIOT, JKEJEe3HAKH AN, Beerja
OPABICKAIN M IPUBJICKAIOT CaMoe HPHCTAILHOC BHAMAHHE WC-
cllefioBaresieii cyabPuIHex Mecropoxkaenuii. Qo camoro moedejn-
HeTO BpPeMeHH, IPaBia, CKOJLKO-HHOYIL [EeTANBHOMY H3YUeHII)
JHETIe3HAKRN 9TH He IOXBeprammch, m jaumb ¢ 20-X TOTOB TeRy-
mero croierns rpynmna reomoros CIIA, sosrmasnsemaa A. Jlok-
woMm (Baowuwapnm, Bocysmn, Vaiir, Tiomesn, Mops u pgpyrue),
OPUCTYLUUJIA K JOCTATOYHO TUIATEJIBHOMY HCCIELOBAHUIO 0CO-
GeHHOCTEIl JIMMOHUTOBOTO Marepmaia 30H orumciaeHus. Homewumasm
neah 9THX HCCAeNOBAHAN — HOJIYYATH BO3MORNOCTL MO Xapak-
TEPY JMMOHATA CYAUTH O XapawkTepe cyIb(UIHBIX DY/, 3aMelleH-
HHX [TAHHBEIM JIUMOHHUTOM.

Mzl o3HarkoMuUMCes HIZKe ¢ pedyiabraramu pador rpynust Jlokka,
ceifyac ke OCTAHOBUMCH HECKOJBLKO HA BOMPOCE O TOM, YTO MBI
OyneM HOHHMATh 110J{ OIIPeJIeJIeHNeM INMOHUT?, MM (H{eJIe3HAKR
musansn. [emo B ToM, 9T0 B ¢BOCIH IOBCEIHEBHOI IPAKTHKE IOMC-
KOBHKHM H PAasBelINKH YacTO HA3ZRBAIT JHMOHUTOM CPAaBHH-
TeJILHO pPasEo00pasHEIl IO MHIHePAJOTHYECKOMY COCTaBy Mare-
pHan, mo BHemrme 0oJiee WJIM MeHee OJHOPOJHEIE, M 0O cBOeil
‘OKpacKe ¥ 10 HEKOTOPBIM TEKCTYPHRIM ocodenHocTaAM Oiunske
Bcero HamomuHawomui Jjumonnrt. llociaenuumii, Kak H3BecTHO,
ofmagaeT MCKIOTHTEIBHBIMA KPACAIIIMI CMOCOOHOCTAME M 3a-
MACKIPOBEIBACT, OJarojfaps 3aToMy, MHOTOE B OKHCICHHOM Ma-
tepuase. M BechMa Hepelko B JIMMOHUTHL NILIHN HolajanTt u Go-
KOBHIC ITOPOJLI, B TOIl MM WHOI Mepe NMPOMHTAHHLIE JINMOHITOM,
M MOHICHMHTHI, CROPOIHUTH, MEPYCCHTHL M T. II., YACTHYHO JIUIIE
BaMCMIEHARIe WM. OJTH, CCIH MOJKHO TAK BLIPA3HTELC, (ICEBIO-
JIAMOHNTH, ICeBOKEIIe3MAKN)Y NS WHOTJIA BCIYT MAaJOOIBIT-
HBIX HOMCKOBHKOB M PAa3BEIUNKOB K IeJoil cepum omubor. A Me-
SKAY TeM OTINYHTE HX OUeHE LPOCTO, U OHH TAMT HCKIOIATEILHO
MHOI'0 JIIA WHTePHIPETANNN Pes3sKo OKACICHHOI0 MaTepHasa.
B janeHeiimiem, mpm  OMHCAHUN COOTBETCTBEHHHIX METAJLIOB,
ME[ 03HAKOMIIMCS ¢ TEe0Il cepreil MoT00HLX  (ICeBIOIMMOHNTOR).

3neck ke peun OyAeT HTTH O CHCIIIIECKI JIHMOHITOBOM Ma-
‘Tepmaine, T. e. ¢ upeobiagaHmeM B er0 cOCTaBe TeX WJIH MHBIX
THIPOOKNCIIOR (I pese OKHCIOB) Keie3a, ¢ OOLIYHON M MHOTZA
BHAYHTENBHOI HpuMechio pasandHuix Qgopm SiOs.

Wmenno tawkuMy JIMMOHHTAMHI CIIaraeTcs IPEHMYIIeCTBeHHO
PyIHAsg Macca B30H OKHCIEHHA, MTOCTUTIINX KOHEUHEIX CTaguil
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PA3BATAA, M HMMEHHO HX MHTEpPHperamus I0cTaRIAT HANDOIb-
mue tpyasocta. Beas odeBugHo, 49TO KOTZA B 30HE OKUCIEHHHA
JOCTATOYHO €IIe HEepPAasNIOKeHHBX CYIb(HIOB HIX JOCTATOUHO
MOHEDAI0B (MHIMKATOPOB» OTAEIIBHEIX METAJIOB, TAKNX, HATPH-
Mep, Kak KaJaMiH, HepyCcCHT, CKOPOMHUT, MaJIAXHT W T. 1., MH-
TeprpeTanns 30HK ORHCJAGHWS B o0O[eM CJydae He MpPejICTABAT
Sonpmux rpynuocreii. Ho xorma Bece cyab@uibl OKUCICHEL H
IIOYTH BCe MUHEPAJbl «MHIUKATOPBI» BBIME/JAOYCHBI HJINM 3aMEICHLI
JIMMOHMTOM, IIOCGT (il 0KA3hIBaeTCA TIJIABHEHIIHM HCTOYHHKOM
IMOHUMAHAA JAHHOTO BHEIX0JA, JAHHOH B30HEI OKHUCJIGHH.

HeobxonuMo cpasy sKe TONUYEPKHYTH OOJNBIIYID TPYIHOCTD
3ajadd, TaKk KAk B 3aBUCHMOCTH OT OOIIMX M YAacTHHIX (PAKTOPOB,
“O[IPBJIBJIHIOI[[HX X0 pa3BATHHA I[aHHOﬁ 30HBI- OKHCJICHNA, JINMO-
HUTHI, ee cJaraiiqie, MOTYT IIOJIYYUTh M IPH OJHOM W TOM Ke
MCXOQHOM MaTepHaje COBEePOIGHHO pasnudeble Kadecra. Mx
MHOHEPAZ0THYECKNe W CTPYKTYPHO-TeKCTYPHEE 0COOGHHOCTH, OK-
packa m T. I., BooOIoe Bce, 4TO MOJKET CIYIKUTL K OTIHYCHUIO
OQHOTO0 JIMMOHHTA OT JPYroro, BapbLUpPYIOT B B3aBHCHUMOCTH -OT
MeHAwmuxcs yeraosuit. [To mecommenmo, 4ro B pslie ciydaen
npeobaaaninee 3Havenue B cepun axTopos mpnobperaer xa-
paKrep MCXOJHOTO MarepHaia, i TOT/a PEeKOHCTPYRIUA I0CIe/]-
HEeTo 110 0c00eHHOCTAM JIMMOHHTA, H3 HeT0 LpOUCHIefNIero, cra-
HOBHTCA ocymecTBEMoil. HpoMe Toro, B mpegemax ogHOTO U TOTO
e pafioHa uam o6JacTH, NP TOMRISCTBEHHOCTH OOIUX (aKTO-
POB, PeryIHpPYOIINX XO0J OKICJICHOA, JMMOHWTHL Pa3TMIHEIX
BBIXOIOB OCOGGHHO 4acTo MOr'YyT HOKAasaTbh pPa3jad4duid, OGYCJIOB—
JIeHHEIe lpe:KIe Bcelo  pasmHddeM HEXO0[HOrO  Marepuasa.
1 B aroM «pafiorHoM MacmTabe» H3ydeHHe 0CoOEHHOCTEH Kemes-
HAKOB 30H OKMCICHUA BECHMA HEPEIKO OKA3BIBAGTCA YPE3BEI-
vaitno mwrogorsopunm. OHo Tem Gosee HANEKIO, YTO B Tpeeaax
pailoHa mccaeroBaTe/lb MOMKET B pAJC MCCTOPOKAGHWT HadI0-
JaTh BCH Iellh LIePeX0Z0B OT cYJIb(UIHKIX PYA pPasIndHOr0 Ka-
gecTBa K PAa3JIMYHBIM THIAM JIMMOHHTOB M IMOJIYUYHUTD, TaAKUM
©00pazoM, B cBoe pacIOpMKeHHE [OCTATOYHO HaJeMHble RpHTe-
PUA JUIA pPemleHHA TPYIHBIX CJIydYaeR COBEPIIEHHO JIMMOHUTH3M-
POBAHHEIX 30H OKHCIEHHA.

IMocme stmx B3avewaHmit mepefieM Temeph =K Ppe3yibTaTam
pabor rpynnsr Jlokra. [IBoe u3 yyacTHHKOB 9TOH TPYNIE, 0CO-
'6BHHO MHOT'0 3aHuUMaBIINEeCA JIMMOHMTAMW BBIXOJ0B, & WMEHHO
Brnamuapr mw Bocyann (46), yKasmBamoT, 9To TOJYKOM K COOTBET-
CTBYIOITUM HCCIeTOBAHHAM IIOCIYKAIA NPAKTHKA OJHOTO IPO-
cuexropa w3 Ramnpopmmn. «Hackoapko mam wasBectHO, — HH-
myr onn, — Hnaitgy Yopmiroy, nmpocmextrop ms oxpyra ILmomac
(Ramnpoprunsa), GBI mepBHM, OTMETUBIINM BHAYATENLHEIE OT-
JIMYAA B JHMOHHTAX, OTIHYAA, MOTYIIHEe HOCAY/KATH K OIpee-
JIeHHI0O MCXOMHHBIX TponyKroB. Ero Kpurepum GasmpoBamuchk
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cxopee na ,meprsom suje® (dead look) smmommTOB, Tpoucmen-
mux u3 nuopura, u Grusom» (live look) Bume smuvonnTon ms men-
HEIX MIHEPAJIOB, HO;KeI Ha Rarux-i1nbo ojiee nim Menee TOUHO
copMyaNPOBAHABIX UX OTAMuUHAX u ocobenuocrax. Ho cromn
BEPHEL OBLIM B PAJIe CJIYY4eB €r0 OIEeHKH HEKOTOPHIX EHIIEI0UeH-
HEIX BEIXOJIOB B okpyre [lmomae, ©ro 910 modymmio Hauats co-
OTBETCTBEHHBIC MCCICIOBAHTS).

[Tocegnne NPOBOAUINCH TPEHMYIICCTREHHO HAaJ BBEIXOTAMH
BKPAIUICHUBIX MEJHBIX Pyi, Tuna porphyry copper, m, moskamyii,
JINMIL 3jiech OBUIM JOCTUIHYTHI BIOJIHE OIPCICJICHHBIC W BHAYH-
TeJAbHBIC YCIeXH.

B pamrax macrosumein paboThl HET BO3MOJKHOCTH H3JI0MKHTE
BCe TIOJTVYCHHBIE Pe3YJIhTATRI, M MBI OUDAHHYAMCS B7ech OTHelb-
HEIMM HanOojiee XapaxkTepPHBIMU W Bamkubivin. !

Wz seeit coBokynuoctu ocoOeHHOCTEH JIMMOHUTOB BBIXOJOB
riaBHOe BHUMaHWe GBUIO 00palmeHo HA DX TEKCTYPH, B MeHBIIell
Mépe HUCCIeTOBAHMNI TOABEPrajMch MHIHEPAJTOTHYecKHH cOocTaB
JIMMOHUTOB, UX OKpPacKa I HEKOTOpEHIe Apyrue (H3WYecKHe CBOH-
cTBA.

Heckoibko cxeMaTusnpys W OTUACTM  YTPUPYH, Pe3ysibTaThl
H3YYEHNMS TEKCTYpP MOJKHO IpejicTaBuTh B TakoM Buje. I[Ipemne
BCeT0 BRIIGAAIOTCA JiBa THHa JuMoHnToB. OJUH — 3T0 JMMOHNTHI,
ofpazoBaBmimecd IYTEM 3aMOJHCHUSA TOH MJIH  HHOH  IIOJTOCTH
(HazoBeM WX JMMOHHTAMI B3ANOJIHEHUA), W APYTOl — JIHMMOHUTH,
ofpasoBaBmuecAd 3a CYeT 3aMEmEHHH TOI0 HJIN MHOTO MaTepm-
aja (HAazOBeM WX JUMOHMTAMI 3amerenns).?

CoBepImieHHO 0YEBHIHO, YTO JUMOHUTHL 3ALOJIHEHHA He OynyT
3aKTIOYATHE B CBOMX TeKCTypaxX HUKakuX ocobeHHocTeH, 103BO-
JNAONUX OUPeNeIHTs IX IePBONCTOYHNK, I CTOJL ;K HeCOMHEHIO,
4TO B TEKCTYPax JHMOHHTOB 3aMEIEHNIA MOI'YT HaiiTm oTobGpake-
HIEe HEKOTOPHle CTPYKTYPHO-TERCTYPHBIC CBOHCTBA 3aMEIICHHOTO
MHHEpaZa HIN arrperara MUHepPaJIOB.

Jlaa mepBEIX, Kak 9TO ABCTBYET W3 ycjoBHil nx ofpasosanus,
0coDEHHO PACTpoCTPAHEHHBIMI OYIYT pasnoodpasuse KoJ1oMopd-
HBIE, KOPKOBBIE, 3eMJINCTHIE W TOMY I0A00HBIC TEKCTYDPBI, I

U [Toaupiil nepededb COOTBETCTBEHHBIX PadoT HpHBeJeH B CIOICKe JINTe-
patypst (em. NeNe 3, 41—49, 10§).

¢ Busnuapy 1 bocyasil Ha HeCKOJILKO MHBIX OCHOBAHHAX BhUICJAT TpH
tina aumonntos — indigenous (MecTruii, Tysemmmii), transported (mepene-
CeHHRBIT, HO Ha He00LII0e PACCTOAMUE OT HEPBONCTOYHNKA) 1 eXotic (Ty:mILi,
npuHeceNnLil magazexa). [Ipu sToM He corceM LpaBMIbLHO MECTHRIMI (Ty3eM-
HLIMI) JUMOHUTAMH HA3LIBAIOTCH WHOIJA W Takne, KOTOPHE 00pa3oBajnck
3a cUer 3aMellleHHs W He cOjep:RallluX jKeJqe30 MAUHEPAJoB, HaupuMep raje-
HHUTA, TETPAdApPUTA I T. M. B ¢BA3N ¢ 9THUM U B HeaaXx Oojibiueil MPOCTOTHE
MEL 3aMeHsgeM X KIaccHQIKALNIO BelIIenpaBecHHoi. OTMeTHM TOIBKO, 4TO
HAUTH JUMOHUTHL 3aMEIIEHTST IIEJINKOM OTBEdAl0T MECTHBIM (TY3CMHRIM) JTHMO-
guraM Basnuapia m Bocyamuia.
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'BTOPBIX, HOMUMO YIOMAHYTHIX, KaK LOKa3amad MCCIeOBAHIA
Bnsmawapra u Bocysnaa, moryr mabmiofarhea H HEKOTOPEIe crie-
Ou(IYecKIe TeKCTYPH, 00yCI0BICHHEe B W3BECTHOH Mepe Xapak-
TepoM 3aMellleHHOTO MEIHepasna.

Cpenmn »tux coemmpmuecKNX TEKCTYD 0COOHHO BhIleAeTCH
Tpynna SYCHCTHIX, COTOBHIX TEKCTYP, MACTANBLHO M3YYEHHAST IS
xajbiounpura, GopHATA, TMPUTA, TeTpasjpuTa, rajennrta u cpa-
aepura. OcnoBoil MomoOHON TEKCTYDH ABIACTCA CBOCOOPA3HBIT
AueNcTHl, Oojlee WM Memee YCTOHYNBBEIE Kaprac, SYCHKH KOTO-

“Pur. 9. JTAMOTHT AMATHOH TeKCTYPH, 00PA30BABHINACH LD OKHCICHMH
‘ComHoro  xadpronuputa.  Mecroposmzaenne Jlac [lanomac, Hamucero,
. Merenmra. X 3. Mor. Basmuapza n Bocyamia.

POrO MOTYT OBITH MJIM ITYCTHIMI, HJIM IOAYMYCTEIMH, WJIH TeJIIKOM
3ATMOTHEHHBIMI JIMMOHNTOM. CaMH CTEHKH s1YeeK 0OBIYHO CJIOJKEHDL
‘TeM Ke JTUMOHHTOM B TECHOH CMECH ¢ TOi M MHOH (opMoii Kpem-
HE3eMA; pejKe CTeHKN sYeeK MMeIOT cHeln(iuecKn KpeMmHeseMi-
CTHIIL XaparTep.

dtn suencreie Texcrypsl Busnuapi m Bocysimur B c¢Bom ove-
peib pasme/sAoT Ha J[Be MOATPYIIEL, B Ipeferax Kammoid u3 KoTo-
PBHIX  BBIIENACTCS HECKOTBKO OTAENBHBIX TUIIOB, XapaKTepPHEIX
JUA TeX MM WHBIX 3aMEI[eHHEIX JIMMOHHTOM MIHEpPAaJIoB.

Illeppas moxrpymna, uanGonee Baskuas u HanGosee cremudmy-
Hasg, aT0 nmoiarpymnma «amuunsix» (boxwork) rercryp. fueiikm
MMeioT Gojlee MM MeHee OAMHAKOBYIO GopMmy, 0OBUHO pesro yrio-
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BaTy®w (4T0 0co0eHHO XAapAKTePHO), B HEPEeBKO OTIHYAINTCA IO
pasmepam omma ot apyroit (¢pur. 9). Pasmmumele THOBI TEKCTYP:
B IIpejie/Iax JTOM IOATPYINEL BEIIETAITCA 1O (opMe AYeeK, HX
paamepam u tosuHe creHok. Tar, nanGomee cnenmmuasME Pop-
MaMH JIIS MBYYEHHHIX CYIb(UI0oB oKasajuch (QOPMEI, IIpecTaB-
nenasle Ha ¢ur. 10.

XapakrepHo, 4YTO IMPHT He JaeT, Kak IPaBUJI0, IOJOOHBIX
AmuuEEX Tekeryp. Ho Hamo ormernmts, 4ro m apyrue ¢yabgm
He BCerja UX JaloT, B JacTHOCTH, B o0cTaHOBKe OLICTPON HeHTpa-
mm3annu (B aKTHBHOI cpefie) AMMYHLIE TEKCTYDPH OOBYHO He Pas-
BABawTCA. L

Hpﬂ‘IHHH BOBHMKHOBEHNA BCEX I9THX TGKCTyp HE BIIOJIHEC ACHEI.
B npocreiimmux cayvasgx, HanpaMmep B clAydae JHMOHHTA, IPOMC—

a 1

®ur. 10. Cxemn HewkoTophix, Handojlee XapaKTePHLIX ANAYHEIX TEKCTYP.
ITo Basuuapay m Bocyamay.

@ — CXeMa, NOKABLBAIIAA XApaKTep HYeeK JHUMOHUTA, O00PABOBABIIETOCH M3 XAalbKO—

THpHATAa; MecTopo:kneHue Kpecron Bepn, Mewcmra. X5; 6 — To e caMoe OJIA JIIMO-

HATa, oOpasoBasiierocd ua GopHHTA; MecToposkfeHmne JIyxayr, Hopaa Mercura. X5

€ — TO e caMoe JJIA JnMoHnTa, o0padoBAaBMIETOCA W3 rajJieHNTa; MecTopomjienue Jlays

Xuan, Heusemenp. X3; e — To e caMoe JUIIA JUMOHNTA, 00pA3JOBABIIEroCH M3 TETpa—
anpnra; Mecropoxspenne ilvminrecrmait, HosBaa MexcHkKa. X5.

memero M3 CHAePHTA, OYCBHIHO, YTO JEIKO MOMeT ObITh 3aKOH-
cepBEpoBaHa poMm0oagpuduecKas CLHAWHOCTL CHICPHTA B BUje POM-
OoogpmuecKoil AmMUYHON TexkcTypsl. M pame B cayuae ranenura,
rfie 3aMelmeHHe JHMOHUTOM OO0LIYHO He IPAMOe, a vepes aHljie-
3UT WJW, Yame, Yepe3 IEePYCCHT, MOMKHO OKHIATL HCKOTOPOTO
oToOpaKeHUT CHCTEeMBl CHAMHBIX TPEIMH B KOHEYHOM NPOTYKTE
(¢ur. 10). Ho novemy xanpro3u,? GOPHHT, XaTBRONUPHT W T. II.
JAnT CTOJL cHeNu(HYHBIe TERCTYPH, NOHATL Hejerko. IHe oObac-
HAIOT 5TOT0 BIOJHE W CAMH aBTOpEL. BeposarHo Bee ke, U4TO pasimy-
HEIC CYJBQUIE JA0T OPH TeX WKW WHEIX MeXaHHYecKHX aedopma-

1 B arux yenosusx, no Basswapay n Docysiuty, mandosiee dacto, BHe
3aBHCHMOCTH OT XapakTepa HepBONCTOYHNEKA, pa3BUBAKICA CBOeoOpa3Hbe
prixasie «fluffy» (mymmernie) mumonmrhr, Gmsko HAOMHHAIOINE OINCHIBaE-
MBI HHKe (pesbeHBI JTHNMOHNTY.

? Bamemenne XaJbRO3NHA I APYIUX, He COAEPIKAILNX JKeIe3a MAHePaJIos:
JHEMOHHTOM MOKET IPOMEXOANTH npu jedcrsun, Hanpmvep, Fea(SOq)s.
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LHUAX Pa3IHYHBIe CHCTeMbl TPEIIWH H 9YTO WMEHHO 3Ta TPeI[HHO-
BATOCTE KOHCEPBUPYCTCA TAK MJM HHAYe B JIMMOHHTAX, W3 HHX
IPOHCIIeIIN X,

Bropas moarpynna swemernix TEKCTYP, TOPas/io MeHee BamHad,
XOTA M He MeHee PaclupocTpaHeHHad, — ITO NMOATPyNHa I'yOKOBEIX
TEKCTYpP. 3Aech AYeliKH MMEIT ORPYrayio (opmy, pasMepsl HX

@ur. 11. T'y6ropas Texcrypa auMomura, ofpa-
30BaBLIErOCH IPH OKHCIeHUN criomuoro cdame-
pura. Mecropostéune dumalip nak Matin, Hosas
Mexcnra. X1.2. @or. Baosmuapga n Bocyamma.

KOJIeOMOTCSA YPe3BBIUANHO Pe3KO HA KOPOTKOM IPOTAKEHHH, H
B ofmem He cosjaerca TeX XapaKTePHHIX PHCYHKOB Kapkaca,
KakKme MBI MMejn B mpefsjaymeii nogrpyunme (gur. 11). Hogo6use
ryOKOBbIe TEKCTYPH JQI0T HEKOTOPHIe M3 YNOMHHABIIAXCH ke
cyns(uuos,! 0cobGeHHO XapakTepHBl OHW JIIs TIMPHTA. Basnuapm

1 Hanmpumep, cdamepur, GopHET, XaabKOINUPAT, TaJeHHT,
’ ? ?
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1 Bocysi MPUBOAAT PAJI TOHKAX oTamumil Ty00K, NpPOHCIIeAMIX
13 PA3IMIHEIX CyIBQUIOB, HO OTIMIIA 9TH HE CAMITKOM ROHRPCTHEL.
I, Haxkomel, IOMHMO TPYIIbl AYCHCTHIX TEKCTYP (s uHBIX
u Ty0KOBEIX) JUIA JIUMOHHTOB 3aMelleHus HaOJIIOA0TCA HeAYen-
.cTHIe, GOee WM MeHee IJIOTHEIE TeKCTYDHl PAs/ImiHoro Xapak-
tepa. Cpequ max HauGosec Ba;KHOM ABJIAETCH TEKCTypa Tak Ha-
3IBAGMOTO (PEIBEPHOTO JMMOHITAY, 0cOOCHHO XapaKTepHAA JIIA
XaJIBKO3MHA, HO PA3BIBAONAACA U U3 JPYLHX CyThpuios. Harp
‘0 meii MOHATHEe CJOBAMU JIOBOILHO TPYAHO. OTO BHEMIHe MOPOII-
kooGpasmag, HO cjlerKa yCTOMYHBAA Macca, NOI aynoil cBoeil
MOBEPXHOCTHI0 HATOMHHAOIIAA TOHKO HCTOJNYCHHEN CAXap.

B ofmem ke mambojee ¢OXHO3HATHBIMITY, €CJIH MOMHO TAR
BHIPA3NTHCH, TEKCTYPAMH FBIAIOTCA BRIIEOMMCANHEES S UHbIE
texcTypsl. Bee Apyrue vyame BCETo MOTYT HaBaTh Pl peIIeHmnii.

KocueMcst Temeph yelIoBHil, GIaronpaATCTBYIOMAX BOZHHRHO-
BOHUIO BCeX NMEPeUHCACHHBX BHIIE TEKCTYP. YCAOBHA HTH MHOTO-
00pasusl, HO TIABHHC H3 HAX — HEAKTHBHOCTE MM LOJyaRTIB-
HOCTL CPOJIB M BRpAIIeNHLIl, He arrperaTHhll XapaxkTep pacupe-
mesienuA CyJibUAOB B FKUJILHOH Macce. Bimsanue mepsoro gaw-
TOpa yiKe PAcCMATPUBAIOCH, UTO ke KACACTCA BTOPOTO, TO M 6e3
o0bacHenuil MOHATHO, YTO B 0ojiee HJM MeHee CIJIOMIHON CYIIb-
duamoii pyme m ocobenno B foraroil MMPUTOM HPOHCXOJUT TAKOE
TecHOe B3AMMOJEicTBEE MEKLY HPOJYKTaMM OKRHCICHUS OTICIIEb=
HEIX COCEJCTBYIOIIX 3ePCH PABIHUHBIX MUHEPAIOB, WTO TPYLHO
OJRMIATD 3HAUATENLHOTO PAsBUTHA cuemu(uIecKnX TeKCTYyp. Hae,
KOHEUHO, PeIMKTEL IOCHACIHUX MOTYT OCTATBCA M amech.!

Tlis WLTOCTPATAN MCTTO/TL30BaNNS NPT OIEHKE PE3RO BRILE-
LOMOHHLIX BHXOTOR TEKCTYPHHIX H WHEIX 0COGEHHOCTEIl JMMOHH-
Tos paszGepem 3lech mambosee GraronpHATHBIL CTyUYail — ONEHKY
BBIXO/I8 MECTOPOJKICHISA MeJHBIX PYX TAMHA porphyry copper.

Tumorennad cyiasQuinas pyja YKa3aHHOTO THIA, KAR H3BE-
¢THO, IPEJCTABIACT UAIIE BCEIO CePHINTO-IOJICBOIMNATOBO-KBAP=
menylo Maccy ¢ Oosee miam Memee pPaBHOMEPHOI BKPAIVICHHOCTHIO
I «IpOCEUKAMM) TTHPHTA M XaTbROMUPATA. BerpeuamoTest H Ipyrue
MIHEeDAJIsl, Py/AHbe I HepyIHBE, HO OHN OOBIYHO CHOJILKRO-HNOY/IB
cepBE3HOT0 3HAYEHNs He MMEIOT. Koandectpo cyab(umon, cpeind
KOTOPHIX IOUTH BCErjla Pesko npeoGiajaer nupnT, Koaebiercs or
HeCKOJBKNX IPOIEHTOB JI0 JAeCHATKOB IPOLEHTOB. Ouens wacTo
pyja OMICAHHOrO COCTaBA IOIBCPraeTCs BTOPHIHOMY cynb{u-
HOMY 00OTAIMEHNI0, B CBASH C YeM M HUPHT M XAILROIIPUT 3 TOH
MM WHOIL Mepe 3aMEelaiTes PasiiiiHbIMU crmermuEIecK Mes-
nenor cyab@uiamm. Cpeam mociemnux npeofianaioliee pasBuTHe
MeeT XATBKOBWH 1 MOJYNHEHHOE — KOBEJUTHH M OOpHET.

1 QcofenHO, Korja B pyjle BCTPedalOTCi MECTHEE MOHOMAHEpaIbHEE
CHOILIEHTS.
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IlpencraBuM Temeph cebe, 4ro pyja HoJOOHOIO THHA pesKo
OKUCJIeHA ¥, KPOMe TOT0, Pe3KO BHINEJI0YeHA, TAK 4TO HA BHIXOJE
MeIHEe MWHepansl (MaJaxuT, XPH30KOIA ¥ T. II.) HMEIOT OYeHh
CKYIHOe pacmpocTpaHeHme, COBePIIEHHO He OTBEYAnINee Ccojep-
sRauuio MeJn B cyab@uanoit pymte. Haxum obpasom mogofitn & on-
pefienenyio dToro «ORIBMETo COJeP/RAHMAY M, HHAYe roBop4,
KaK oOLeHMTL BO3MORHOCTH jausHoro Bexoxa? Ilpocmemmm s
BTOro cyjubly Kellesa B paccMarpusaeMoil pyje.

Ecng B3ATE H30IMPOBAHHEI BKPAINICHHHK IMPHTA (OJWHOY-
HOC 3ePHO WM arrperar 3epeH), COBEPUIEHHO CBOOOJHEIA OT 3ame-
IeHu A XaabKOBMHOM, TO B cpele HeaRTHBHOM WM LOJIYyAKTHBHOMN
{a manr ciayuail NMeHHO TaKOB), HECOMHEHHO, IIPH ORHCJIEHAH 00-
HADYRUTCA TeH[IeHNUA K Dojlee UM MeHee IIOJHOMY BRIHOCY Hie-
Jesa U3 TOr0 IYHKTA, TJe HAXOZuTeAa BKpanidenuuk. Tenjennms
5Ta ACHA N3 TOr0, YTO NPH OKWUCIEHNM HHPHTA CoJep:Ranieics
B HeM cepnl JIOCTATOYHO He TOJBKO 7 HepeBoJa BCero melesa
B cyanfarnyio popmy, Ho oGpasyercs Aajke HEKOTODHI WBJIMIIEK
¢BOOONHOI cepHOIl kuciaorsl. B pesymbrate Ha MecTe OKHCIIAIO-
I[erocd OUPATOBOTO BKPAIVICHHNKA OCTaHETCA NYCTOTA, JIHIOL
B HC3HAYUTCILHOH Mepe 3anojlHeHHAs JIMMOHITOM, a4 HHOITA |
BOBce OT Hero cpobopmasi. Paccrosimue, ma KoTtopoe METpHpyer
JReJIe30, 3aBMCAT OT PANA YCIOBHI M IPEiKIe BCero OT Xapawrepa
cpensi. OHO MoskeT (UKCHPOBATHCA HEHNOCPENCTBEHHO BOKPYT
ORUCAAIUIEIOCH BRpamiennnka, obpasya Tar Hasmsaemoe halo,
M O0peosi, B HOAYAKTUBHOH cpelie W MOMKeT YHTH JOCTATOYHO
JlaJleko B cpejle HeaKTMBHOI.

Hpﬂ ORHMCJICHIN XAJBHOMMPUTOBOrO BHPAIUICHHMKA LIpn Tex
JKC CAMBIX YCJOBHAX KOJIMYECTBO BRIHECEHHOTO Hiee3a Oyner ysie
TOPa3[A0 MEHLHINM; eIe MCHLIINM OHO OyEeT B cjyuyae HMPHTO-
BOTO WM XAALKOIMPUTOBOIO BRPAINIGHHHKOB, B 3HAYHTE/ILHOM
Mepe 3aMemeHHEIX XaiubrosunoMm. OueBHIHOCTH BTOrO fACHA N3
paccMOTpeHA COOTHOHMICHHA CePHl M METAIOB B XalbKONHPHTE
u xampkozmHe. Yem menbme 1o cooTHOMenWe, TeM, MPN MPOIHX
PABHBIX YCJOBHAX, MEHBIIEC BO3BMOMHOCTEH IS MUTPAIHN #ieieaa.
H romy ke, KaK MOKA3BIBAIOT HCCIAEIOBAHNA, NPACYTCTBAC MEIHOTO
Karnona obmeruaer owmeaenme FeSOs mo Fex(SO4)s, a smaumr,
crocoderByer n ObeTpoil (MKcamumu Keaesa.

Tarnm obpazom, upu Gosee WaW MeHee OJMHAKOBOW RIJIBHON
Macce W JPYrUX yelnosuAx, Oosee Ooraras Mejblo pyaa JacT w
DoJIbIIee KOMYECTBO JTMMOHUTOB, (OCTABIIMXCHA HA MecTe» (IIMO-
HUTOR 3aMellenndA), He:menn pyaa Oomee Oepmas. W mur momewm,
CICAOBATEALHO, CIeJaTh BEIBON, YTO OHO ViKe paccMoTpeHme
COOTHOIIEHMIT JIMMOHNTOB, (OCTABIINXCS HA MECTe», W JIMMOHHTOB,
TaK CKa3aTh, TPAHCHOPTHPOBAHHEIX (B BHAYATEJLHON CcBOEH 19a-
CTH — JMMOHATOR 3ANOJHEHWA) JaeT MHOTO I[EHHOTO IPH MHTEp-
GOpeTammi Pe3K0 OKMCIEHHBIX ¥ PE3KO BHINEI0YeHHEX OT Meau
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BEIX0j10B noppupoBHX pyjx. PasmmumTts ke 9TH J[BA ©OPTa JIUMO-
ANTOB B pasbmpaemMoMm cjyuae, BooGIIe TOBOpsI, He TAK y#e TPYAHO-

JluMoHHT, ¢ocTaBIMAICA HA MecTe», IpeJcTaBiIferT CBOET0 POx&
ncesgoMopo3y 1o cyabfuEaM m BOCIPOM3BOIMT M OOMMIl Xapar-
Tep MepBHUHOH BKPAILIEHHOCTH, M 00Ul PUCYHOR PaCHOJIO/KEHM S
OTHEIBHEX CYALQUAHKX Opoceder N cromieHmi, m T. m. Habmo-
matenab, 3HAKOMEIT ¢ OOmEM XapakTepoM pYyJ JaHHOrO paiioHa,
B GONBIIMHCTBE CIydYaeB MOKeT pasobpaTbed, B KAaKOl Mmepe C€o-
Xpamuianchk Bce OTH 0CODCHHOCTH CYJb(YUIHHX pyA B NaHHOM,
pe3K0 OKHCICHHOM Marepuaie.

Hpome Toro, MMEHHO B OTHX JIMMOHUTAX, (OCTABIIMXCH Ha
MecTe), pasBUBaOTCA Bee Te choenufuUuecKHme TEKCTYPLI, O KOTO-
PHIX TOBOPHIIOCH paHbmie. A 5T0 IO3BOJHUT HE TOIBKO BHIIEUTE
MHTEPEeCYIOI[Ie HAC JIMMOHUTEL, HO M pACHO3HATE, M 3TO CaMoe
riapHoe, CyAnGHIB, 3aMeIeHHBIe JINMOHUTOM.

B wuTore, jerajbHO M3yYadg TEKCTYPHBIE 0COOEHHOCTH OTHElIb-
uEX mTy(oB, BATEX ¢ BEIXOJA IO TOM WM WHOI cmereme (HALPH-
MEp TO CeTKe), MCCHEfOBATENh MOKET PeROHCTpymposarh Gomee
AN MeHe¢ TOUYHO Xapawrtep cyiabumHOll PyAEL. °

Taxosa B rpyGoii cxeme CymHOCTH TeX CTeNMUYECKUX, IO-
HOTHUTENBHBIX K 00mepacnpocTpaHeHHEIM, TPHEMOB, OpPIMEeHAB-
muxcA padoTHHRaMn Tpynusl JIOKKa mpu onenKe BEIXOOB 10 pQu-
POBHIX MeJHEIX DYI. ‘

B panme cayuaes GBUIN TOJyueHbl IIPpeKPACHEIe pPe3yJIbTarhl;
B wacrnocrtd, Dasmuapn m Bocysnn (46) cnepyomum obpasom
ONEHNBAKT YCIEIIHOCTh HPUMEHEHHA HTUX HOBHIX METOJIOB:

«B mHETepmperanmuyn BHINETOYEHHHX BHIXOAOB C/le/IaHO MHOTO
Gomee, weM obsruno upemcraBiAoT. JecATs JTeT HAasaj BHIXONEE
pymusx Texm Muamn ! Gwnm fzms mac monmoil Taitwoii (were a mis-
tery and an act of God), m muraroii ocoGoil pasunisl He ycMar-
pHBAZTH ME B BeIXogax GorarhiXx u OeJHEIX YYaCTROB. _

«Tenepsn 3Ke, HocIe KPATKOTO M3YUeHH NOBEPXHOCTH, MBI OUep-
qrrBaeM pYJHEE Tela pa3JMuYHEIX KadvecTB C IOJHOH JOCTOBEp-
HOCTBHIO W OIEHHBAEM INEPBOHAYAIBHOE CcOJIePiKaHHIe ¢ TOYHOCTBIG
0 HeMHOTHX J@CATHIX IPONEHTa. ITO JICHCTBHTENBHO HpelcTaB-
JfeT TpoTpecc, Jame ecaM IPHHATH BO BHAMaHWe, uro Mmamm
SIBIIAETCH OJIHM W3 IPOCTEHIMNX COOTBETCTBEHHEIX CJIy4aeB).

Coeiyer  OTMETHTB, OJHAKO, 49T0 Goasmag cyOLeRTHBHOCTH
NpUMeHABIIXCA TPHEMOB, CYry0asd UX SMINPHYHOCTE, 3HAYNTENE-
nasg HeUeTKOCTh BEIJICJISIEMBIX TEKCTYPHHIX ocoGeHHOCTeH n T. 1. —
BCe 5TO IIPEIATCTBYET ellle MHPOKOMY PAacHpOCTPAHEHMIO Heco-
MHEHHO KpaliHe IVIOJ0TBOPHOTO MeTojia.

' TlomMmMo TeKcTyp M3BecTHOe BHEMamme rpynna JIokka yaemsia
I MEHEPAJOTHYECKNM OCOOEHHOCTAM JTMMOHHTOB B0H OKHCJICHHA,

1 MecToposenne THHA MOPPHPOBHIX MEJHHX DYl



HO B 5TOM HAUPABJIEHUN CROTBKO-HAGY/L ONPeIe/ieHHbIX Pe3yJIbTa-
TOB HOJydeHO He Obwio. M Mbr He Mo:kem eme CY/IATE IO COOTHO-
TeHHI0 reMartura (TEAporeMaruta) W réTATA (meMmonnTa), 1o
CTETIEHH BOJHOCTI OTeIBHAIX Pa3HOBUIHOCTEIN, 10 XapaKkTepy | Ko-
JANYCCTBY NPUMECell i T. 1., JlasKe IPH ydeTo obcranoBkn, o6 oco-
GenmocTax CynBPUANON pPyaE, TaBmeil PaccMaTpuBaeMBIi  JIHMO-
HUT.

Boanme pesyasraton nomyueno 6muio OPH H3YyYeHUH OKPAacok
JIUMOHHTOB PA3/IMYHOTO NPOMCXOIKAGHHS, HO M HTH pe3YIbTATH
MMBIOT JIMIIE BTOPOCTONEHHOC 3HAYCHHE IO CPABHCHMIO ¢ Po3yilh-
TATAMN HBYYEHWA TEKCTYD JIHMOHMITOB.

3lechk ymectno Gymer KOCHYThCS Bonpoca o Qaxropax, pery-
JUPYIOMIX KOAeOAHNA OKPACOK PasimMHLIX IEMOMHTOR, Ipesxne
BCET0 TPOMAJIHOE 3HAYEHIC MMEOT PasHooOpasHbe mpEMecy. Ommu
13 HHX, TaKkue, HApAMep, KaKk KBapIl, CePHIUT, KAQJMHNT, 0cIIa0-
JAIT OKPAcRy, XesnaioT ee Golee cBeTioif, npyrue, HanpiuMep
COE/IMHEHNA MAPTaHNa, YCUJINBAKT, JeJanT 6ojiee TEeMHOH, TPeThH,
HAKONEN, TakWe, KAK MIHEPAIH MeJ, MBIULAKA M T. II., pesko
UBMEHAIOT MHOIJIA oGIuil XapakTep oKpackw, MpHAARas MOCIO/-
Hell HeCBOICTBEHHBIE INMOHATY TOHA. K e MCKIIOMNTS Bimsi-
HOEe IpuMecell M. 00pPATUTHLCA K UMCTHIM JIMMOHUTAM, TO 3JeCh MEI
MOZHEM BBIICTITE cAefyloutne (akToOPH, OMpefessiomue Xapak-
Tep OKpacKH.

Munepanoeuseckuii xapaxmep danmoeo AUMORUMA, WHEIMH CIIO-
BAMH — THADOTeMATHT Jit 5T0 uim coGersenHo Jumomnt. IlepBrie
obnaganT vaimme, HO JageKo me BCerjla, KpacHoil u kpacHO-Oypoit
OKPACKOM, BTOpHE — Gomee Gypoii, 0XpAHO-REATO.

Hoauvecmeo adcopbuposannoii u EQRUAAapHoll 60ds, upuueM,
kaK ofmee mpanmio, veM Golibile BOAH, Tem Golee YCHIIIBAIOTCA
O0XPAHO-KEITHe TOHA.

Paamnep aumonumosus seper v TanHOM arrperare — ueM MeHBINE
JUMOHATOBbIC KPUCTAIINTH, TeM, IPH NPOUAX DPARHHEIX yCJIOBHAX,
cBeTiIee OKpACKA. :

Xaparmep acepecayuu aumonumossiz seper — GoJjiee IIIOTHEIE
nMeoT Gosee TeMHYI0, Goslee PHIXIEe — Gosee CBETJIYIO OKPAacCKy.

Has mumoctpanun nrmasms nocemqminx IBYX (DAKTOPOR MOKHO
OPUBECTH CIAEAYIONHE IpImMep.

Kpacuosarsiii wimn opanskesstit JIMMOHUT, JOCTATOYHO PAacTO-
HEHHEIH, HpHoGperaeT KPacHoBaTo-#KeITyio OKpPAcKy, a OpH Jaib-
HelilleM M3MeIBICHNH — HOYTH YHCTO HEITYIO.

Teneps, ecam npunare Bo BEEManume, wro Bexmumma KpHeTas-
JIUTOB, XaparTep arrperamuy, KOJAHYECTBO BOAK U, HAKOHEIN, Xa-
PaKTep MPHMeceil 3aBHCAT OT BaPHANWI B KNCIOTHOCTH 1 KOHI[CHT-
pammi pacTBOPOB, CKOPOCTH HeHTPAIMBAaLul, aXcOpPONHOHHX AB-
JeHHH W T. 1., Ce0BAN0 Obl ORUIATH HCKIIOUMTENbHON H3MEH-
UABOCTIL ORPACOK JTUMOHWTOR, MaKe B Hpelesiax OXHOTO M TOTO Ke
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paixosa. M peifcTBUTE/IBHO, B ofmeM cjiydae 3T0 Kar pas I Ha0m0-
[aeTcs, HO BMeCTe C TeM BEChMA IPHMeYATe/LHLIM ABIACTCA TOT
¢axr, 9TO, 10 MCC/ACTOBAHAAM Bmsmuapna u Bocysmma  (47),
«B OTAGALHLIX OKPYrax W B H3BeCTHOH Mepe BO BCeH 3amMa/HON
gactn CesepHOil AMEPHKM HEKOTOPLIE I(BETA JMMOHHTOB ABIAIOTCH
pocraTouno xapaxrepuevi. Taw, Hampumep, JUMOHHT KHMpPIIUHO-
KpacHoro IBeTa H@ pasy He ObLT HaiijeH B BRIXOZAX GoJsiee HIIH
meHee Xxopomux Megunix pyA. ['me om merpeuaied, cynbpHIHbIC
PVIBL COCTOSIM OOBIYHO H3 1peoGiaaniero mipuTa, i Megn 6510
MO WM OHA BOBCe oTcyrcTBOBana. HamTaHOBEI, M0 CYPry4YHO-
KOPHIHEBOTO I[BETA OKABAMCA THIHYHLIM, HO HE YHUBCPCAIBHO,
[UIA JUMOHNTOB, MPOMCIISNMHNX I3 XaJBRO3MHOBEIX BRPAIJISHHI-
KOB B MOHIIOHHTEe, OPAH/KEBO-OXPAHOM IBET — JUIA JIMMOHHTOB
rA7IGHATOBOT0 M OOPHUTOBOIO HPOMCXOMKISHUA M T. JL.».

B cBonx paforax I0 TEKCTypaM JIHMOHHTOB Basnuapy u Bo-
Ccyos1 IPABONAT NAHHBE MO OKPACKEe JHMOHATOB PASTHTHOTO npo-
HCXOJKIeHUA, M HMECOMHEHHO, YTO HA OKPACKH JIMMOHHTORB 30HBL
oRMCTeHNA CjeqyeT O0palaTh camoe CephesHoe BHIMAHME.

[lomuro:KaBasg Temeph BCe BLIIICH3JIOKEHHOE, MBI JIOJAKHB
cKazaTh, 9T0 B peayaprare pador IpylIE Jlokka HaMedaeTcH
BO3MOKHOCTR PACHA(POBKE jaske HambosIee TPYIHBIX BHIXOJIOB,
TaRnX, re PyIHBI MaTepUan IPeJCTaBIeH MOYTH MCKIOTATOILHO
uMoHATOM. VI XOTS B HACTOSMee BpeMs CKOIBKO-HAOYIH 3HAYd-
TeJBHBI yCIHeX JOCTHTHYT JMMb JIA BKPAIISHHLIX MEHLIX Py,
HOCOMHGHHO, UTO B AAJLHEHNeM LUpPHeMbl OMeHKH Pe3KO BAIIIeJ0-
WeHHHIX BBIXOJOB M JIPYTHX THIOB CYJIBQIIHBX MeCTOPORIeH I
yaydmarca. OJTOT I1pOTpecc Gyger Tem Oosiee OBICTPEIM, 4eM
Gompmie BEMMAHEA OyAyT ofpamarh MCCIeOBATENH PYRHBIX Me-
CTOPOIRIEHIH HA JIMMOHNTOBRIL Marepual 30HB OKUCITeHUHA. He
Hano 3a0HBaTh, 4TO JajKe B camoM ofmem ciydae, KOTAA 30HA
OKICIICHIA BAKIOMACT eue JOCTaTouHoe il rpyCGoil mHTEpIpe-
TAIME KOIMYECTBO XAPAKTePHEIX MIHEPAIOB, H3y4eHHE JMMOHI-
TOB MOKeT marh odeHh MHoro. VM rmasxoe, B TaKAX YCJIOBHAX,
IpH HAJMTHN MHOTHX, TAK CKasaTh, MEPeXOJIHEIX K JIMMOHUTY
arrperatoB, ¢ O0CODGHHBIM YCHeXOM MOWKHO WHTePIPeTAPOBATE
9ECTO y#Ke JMMOHWTOBBE Pa3HOCTH.

2. MAPTAHEIL]

T'mporesnas MHWHCPAJIOrUA

B paccMaTpEBAGMEIX HAMHA MECTOPO/KICHHAX MapraHell Hpei-
CTABEH IPOHMYMECTBEHHO Pa3Ho00pa3HRIMMA xapbonaramm, OT-
gACTH CHITKATAMN I B TOPA30 MEHbIIEi Mepe Cy/bpmmami. Po-
MOXPO3NT W MapraHemcoJep/Kaiiue CAJePHT, AHKEPUT M RAIBIT
cpenn KapOOHATOB, DOJOHAT I MApTAHENCOAePIRAUNE TPAHATH,

100



OJINRUHEl, UUPOKCEHBI I ampuboiLl Ccpeiu CHIUKATOB — BOT,
B CYIIHOCTH, TJIABHBIC TMIOTeHHEIe MHHEPAJIE, HOCHTEJM MapraHia
B crnena@uIeckn CyJb@uIHBEIX MEeCTOpORICHIAX.

lnave rosops, mapramenm B 0CHOBHON cBoeil wactd npuypoun-
BaeTCA K TaK HAa3BBAEMBIM JKEJBHBIM MHHEepasaMm CyJbQuIHEX
mecroposiennii. B cnenuduueckn ke cyandmamoit wactm poss
ero, Kar HPaBujio, COBEPHIEHHO OrpaHHYeHHAS.

Maprannessie cyapguas — amapamauna u B ocoGenmocTn ray-
9PUT NPUHANTIEMHAT K JIOBOJIBHO PeAKMM MEHepaziam,! u, mosKamyii,
TiaBHas vacTh Mapramna B cyasuamoii (gopme npucyTcTByeT
B COOTBETCTBCHHBIX MECTOPOIKJACHHAX B KauecTBe H30MOpQHOIL
nojivec K JpyruMm, He mapraunnesniM cyabfuuam. OOmenasectho,
nanpnumep, o0bBYHOC U HHOTHA JOCTATOYHO BBICOKOE coliep:xanue
Mapranma B cdaiepurax, HEKOTOpPAs MapPraHIOBUCTOCTH OTIEb-
HBIX OJCRABIX pyA, m 1. A. Jlame B razeHmTe, Kak 10KA3aIH HC-
caejopanusa Humuxapu, ovenr uacto mabmonaercs HUMYTOKHAA
npuMech Maprasma.

Ciaegyer pesro mopueprHyTH OTHOCHTETBHO HIUPOKYI) PacIpo-
CTPAHEHHOCTH TeX WJIM MHKX MapTaHeNcoJep/RaliuX MUHEPAJIon
B cyme(uanbix pypax. M ecan cnenudmyeckn maprammessie Mube-
pasipl, TakWe, KAk pPOTOXPO3HT, POXOHAT, ajabaHgmH M T. II.,
CPABHUTEIHO PEeJKH, TO PasHooOpasHble MAHIaH-CHCPUTH, MaH-
FaH-aHKEePUTBI, MAaHTaH-KAJIBIMHUTE HABIHAIOTCH JOBOJIBHO YacThIME
JRUITLHBIME MEHEDATaMu ¢ yab(UAHBIX Pyl

OcoBento e MUPOKUM PABBITHEM NOJIB3YIOTCA MapraHieBLe
MHHBPB.TILI B CBUHILOBO-IINHKOBBIX MeCTOPOIK/ICHHAX . I[OCT&TO':IHO
Benomunth Jlexsuin  (CIHA) ¢ ero nsoGmapueiimmm MaHTam-
cugepurom, Bporken Xwumm (Apcrpasmsa) ¢ pojommroM, pogoxpo-
BHTOM M CHECCAPTMTOM,  NOJAUMETA/UTHYECKHE — MeCTOPOKIACHUA
Brrorr (CHIA) ¢ pomonntom u pomoxposnrom, Teroxs ¢ MaHTaH-
refleEGePrITOM 1 BOCTOYHO3A0AIKANLeRTE MECTOPOJICHHA €O
CTOJDL YacThIMU MHIII’aH'aHHOpHTﬂMH M MaHTaH-CcHnepuTaMa,

Kpowe orveuennoro wacroro mpueyrersus mapranma n runo-
TeHHBIX CYTBQUIHBIX PYAAX, HeoGX0MMMO UMETh B BUIY, uTO OI,
ABJAACL OOBITHBIM, XOTA U TPETHeCTEHeHHEIM HIeMEHTOM GOKOBRIX
HOPOJT, MOMKeT M M3 IOCJCJHIX HONANATh B 80HY OKACIAEHHA TOTO
VI WHOTO CyMLIIHOTO MecTopo:jIeHnA.

B cpasmco BceM aTUM BPAIN HOMIEIRUT COMEENIIO BHAYNTEI-
Has poJIh Mapranna B 00Lieli FeOXHMII PaccMaTPHBAEeMBIX 30H OKN-
cieHun. A ecam o0aBaThL cloja, 4To B Iponeccax MUIPANnu M 0Ca-
JKIeHUST pAJA MEeTaIoB 1 IIpesne Bcero 3o0y0ta u  cepeGpa

! Eers ocnosamms mymare, 9ro amaGammmn Gouee pacnpocTpaHeH, ueM
9T0 OOKYHO NpeAIONAraeTcs, HO JIETKAS ORUCJAEMOCTh er0 M H3BECTHAA
TPYAHOCTE WIeHTHHKANNE 0GyCIOBAMNBAIOT NPONYCK aJa0auIiHa B pane
caygaes (cm., Hanpmvep, JI. Xeonrr n O, Pom, 40).
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coeguHenmA MapraHna HMEIOT HBPBOCTBHBHHOB 3Ha'—IEHEB, TO ecTe-
CTBEHHEIM OyHeT BRIBOJX O HeoOXOAMMOCTH Bcerja ofpauars camoe
cepresHOe BHHMAHWE HA COeHHEHHS MAapraHIa U WX KOJINYecTBeH-
HOE Pas3BHTHe B HCCIEIYeMOIl BOHe OKHUCIIEHMU.

Iiponecent m3Menenus I'HIIONeHHBIX MHHEPAJIOB Maprania
B YCIOBHAX 30HBI ORHCJIEHHI

Mapramernm B cocraB T'HIOIeHHBEIX MHHEDPAIOB, NEPEYMCICHHEIY
BBIIE, BXOMAT KAK [BYXBAaJCHTHHII MapraHelr. COBepmcHuo oue-
BHOHO, YTO B YCJOBHAX 30HBI ORHUCJICHHHA, IPH HAJIHUYNH (1130601[-
HOTO KHCIOPOJA, 9TH MIHEePAJhl O0KAa3hIBAIOTCA HeYCTORYNBRIMU
M IePexoJAT B COeJHHCHAA ¢ TPeX- W 4eThIPeXBaJIeHTHHM MapraH-
neM. YRa3aHHBIT Tepexol AajsKe. B YCIOBHAX 00IOeTo BRIBETPHBA-
HHA COBEPINACTCA JOCTAaTo4nmo OBICTPO, M TPYIHO BCTPETHTH HA
BeIXOJic Oojiee MJIM MEHee CBE/RHI MUIHEPAN, COMep:Rammuil TBYX-
BayieHTHLIT Mapraunern. B 30He jKe OKUCICHNA CYTB(HIHOTO MECTO-
POEIeHHA, NP HAJIUYNA TAKUX CHJIBHEUIINX pacTBopHTeJaCH, KaK
H25041 1 Fe2(S04)s, mamenenie THIIOIeHHBIX MUHEPAIOB Maprania
npoTexaer eme GeicTpee., OueHb 9acTO MOMKHO HAGIIONATH, KAK 10
OPOMICCTBIHE CPABHATETFHO KOPOTKOTO BPEeMeHI KYCKH COBep-
LOICHHO CBE/Kero pyIHOI'o MaTcpuaaa Ha OBePXHOCTH (B oTBajiax
O pyAHeIX mrafensax) co BeeX CTOPOH INMOKPLIBAIOTCA TLICHKAMH
IHJIPOOKHCI0OB MapraHma, coo0manmuMi  ¢ToJdb  CIenufuyuHbe
4epHLle OKPACKH COOTBETCTBEHHBIM pyJam.

ITpomeccs m3aMemeHHMA OTHETBHHIX THHOTEHHHEIX MHEHEPAIIOB
Mapranmna cXeMaTHUecKH NPEACTABIAITCA B TaKOM BHUJE:

Cyap(muoie MHHEPAISI

Ajiadan i NPNHAJUIEIKAT K- YMCAy Hanbosiee JIErKO OKMCJIAI-
mEXcA CyJbQAIOB N B YCIOBHAX 30HLI OKUCJIeHMA OBICTPO lepe-
XOOUT B JIeTKO pacTBOpuMEI cyasdar MnSOs Anamormusyio
cyap0y HMeeT I MapraHel, B KauecTBe MB0MODP(PHOR npuMecu Ipu-
CYTCTBYIOIII B TeX WM MARX cyInpumax, Kak, Haopumep, Bcda-
Jiepure.

O6paszopasumiicsa cyasar yeroiuns 0ojiee MM MeHee TOJLKO
B KICJIBIX PacTBOpax, B ¢l1ab0RUCILIX jKe H 0C00CHHO B HEHTPaL-
HEIX H INEJIOUHBIX GH OEICTPO THAPOJIN3YETCA M OKHCIAACTCSH, Ha-
Bagd 301b THIPOOKHCH TpeX- H 4eTHPeXBaJeHTHOTO Mapraama.l
JTOT 301b B JATBHEIMeM IpeTepmeBaeT Te jKe cAMBIe H3MeHEHNH,
49TO M OMOICHBABIINIICS BEINE 307k I'MAPOOKNCH Kemesa.

! IlpucyTeTByer W JBYXBAJICHTHBII Mapramel; I BOoOLle 30JIb THAPO-
OH]ICH, panﬂe HaK 1 BO3HI!REIOIL{I!i‘i N3 Hero reas, IMelT JOCTATOYHO CJIIOMK-
HEIIL COCTAB.
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KapOonatubie MuHEpain!

U cepuas rumcioora, ¥ OKHCHEIN JKEIE3HBIN CyJb(ar, U IEJGLI
PAxX Apyrux cyabdaros, TeilcrByd Ha KapOOHATH, cofepIRAINEe
maprasern, gaior MnSOs, nanpueilmme naMeHEHHS KOTOPOTO aHa-
JormyHEl y:ixe yxasmBapmuMcsa. Ho mame m B ciyuae orcyrerBms
H:S04 m tex mmm musix cyianparos, B ycIoBHAX IPOCTOTO BOISHO-
BO3/YIIHOTO OKWUCJIEHHS, MaplaHencojepiKaimne RapOoHATH, TIpo-
xoaa 00b1vHO OGHKApPOOHATHYIO CTAXUIO, JIECKO BAMEHTIOTCH THJIPO-
OKHCAMH YeTBIPeXBAJICHTHOIO0 MAPTaHIA.

Crankarnasie MIHepajabl

lupponuruyeckuil pacmaj CHINKATOB, & B OCOOEHHOCTH [eii-
cTBHe cnennfumuecknXx  pearentoB 3oHsl ormesaenus [H2SO,
Fe2(SO4)s u 1. 1.] npusomaT B KoHIE KOHIOB K TeM ke CaMBIM
pesyIbTaTaM, 4ro M Opm cyasdumax m mapGoHaTax, M MOMKHO OT-
METHTh JUME OOMBIIVIO YCTOHYMBOCTE CHJINKATOB.

Murpanua U ocaskJeHume MapraHua

Ofmee mosejenre Mapraina B 30He OKHCJIGHHA 4pe3BHIYAiHO
OM3KO K COOTBETCTBEHHOMY i keiesa. Ciejyer MOTIepKHYTH
TOJIBKO, YTO, COTJIACHO DALY SKCLUEPHUMEHTOR, Mapraner 0ojee Jerko
mepexoinT B pAacTBOpP H 0ojee TPYAHO U3 HETO BHICARMBACTCH
IO CPABHEHUIO ¢ JKEJIE30M.

[onusxennoe cuaf:kenne KUCAOPOJOM, IIOBHIIEHHAA KUCIOT-
HOCTh, OTCYTCTBHE AKTHBHBIX MUHEDAJIOB M T. I. — BCe BTH YCJO-
BHA, OIaroNpPHATCTBYION[HEG MUTPAIMH JKeJIe3a, PaBHEIM 00pasoM
OnaronpmaATH ¥ KA murpanun maprasma. Cyasar ero, MnSOs,
obaamaer mpexpacHOil pacrBopuMocrtsio (393 r/x npm Temmepa-
Type 25°) u B HmojxoAAMed 0GCTAHOBKE MOKET BHBBATH 3HAUUTEL-
HEIE IIepeMellenns Mapragna B Ipejesax 30HE OKHCJICHN, & B 01-
TOEeJIbHEIX clyyadax jasme W BeHecTH ero ms mociegmeii. Ho, wraw
O 1A Kejesa, COOTBETCTBEHHLIC YCJIOBUSI OCYICCTBIAITCH CPaB-
HATEJLHO pPelKo, M B HOJABIAIeM GOJNBIIMHCTBE CAYYIAeR Map-
raper URCAPYETCSA B 30HE OKUCICHNA B BUE TEX MJIM MHBLIX, 00LIYHO
yi#e KpailHe TPYAHO HOJBWIKHEIX coefuHeHHil. Bnomme amamorm-
UeH jKeJIe3y W OCHOBHOI IyTh IPeBpAINeHnH coeInHeH il Mapraua,
OLpeleNAI0NIHIECA TeM j;Ke PAAOM: CYABQIA (Uau APYrod Tumo-
TeHHEI Marepuan)—cyab(ar—ruIpooKRNCh.

I'maponnz u oxmcienue cynanfara BegyT K 00pasoBaHIIO 307
THOIPOOKHCH, 0OBIYHO 6LICTPO BRICAYKH BAOLIEroca B BHIE COOTBeT-
CTBEHHOTO TeJIsl TeMH HJIM WHBIMM HJIEKTDPOJMTAMI, & PABHO ¥ JAPY-
rumu 3oasamu. B uwacrmocTu, caeayer oTMeTHTL HEPEIKYIO B3amM-
HYI0 RKOAryJIANUI0 PasiHYHO 3aps;KeHHBIX 30JIeH TMIpooRucell xe-
Jesa M Mapraima, oO0VCIOBINBAOINYI0 UYACTO BOBHHKHOBEHHE

103



TdK HAa3bIBACMBIX «MAapraHUOBUCTLIX REJIE3HAKOB», CTOb THINY-
HBEIX [I71A HEKOTOPHIX 30H OKHUCJIEHHS.

Ilocnmenywoman :xmu3ub Tens, ero JeruMjipaTH3anus, ABICHHA
agcopfnum, pPacKPMETANIH3ANMA K T. . JAIOT HAYAIA0 TOABICHWIO
pasnoo0pasHelmuX IpejicTaBUTe el TPYINEl ICHAOMeIaHa W 0T~
qacTH OUpoJaos3nTa u p33.TII'I‘]HI:IX MAOTaHUTOB U MaHTaHaTOB. 3)1(3(1!;
3acJaysRUBaeT YHOMUHAHNA MCKRIIOUYATETLHO pPE3K0 TPOSABICHHAHM
y Tejeili THIPOOKHCEe Maprauma ciocodHOCTL ajcopOHpoBaATE
HeJBlil PAJL RATHOHOB, Takux, HanpuMep, raxk Cu, Co, Ba, Li, Zn,
Pb m r. 1m.; Bechbma Hepegro 9THM IyTeM CO3TAOTCH 3HAYNTEIh-
HbBIE MECTHBIC ROHICHTpanuu OTAeJbHBIX JJIEMEHTOB.

Ifo cpaBuennio ¢ ommcanuoii, mpeoOiajaine PasBATON B 30-
Hax oxmcyieHuA guicanuell Maprasia B BHJE TeX 1JIH WHBIX THIpPO-
OKHcel, cOBepPIeHHO BTOPOCTEICHHOE, CROPEe JIAMe TpeThecTeleH-
Hoe 3HavYeHne MMenT Apyrue Gopmul ero ocanyienus. Cpeam HAX
MOKHO OTMETHTE HOJL3VIOMYIOCA HHYUTOMKHBIM PABBUTHEM M UHCTO
BpeMennyio (Quicamio MapraEma B BHIe 3aKHCHEIX Cyib(aros
u Gollee pacupocTpaHeHHyo, HO CTOJb K€ BPeMeHHYKH — B Bije
- u30MOPQHOIl LOAMCCH K PasHOOOpPABHBEIM CyYNEpreHHBIM kapOoHa-
TaM, TAKAM, Kak Moureinvmt, cumepur u t. m.! Haxomem, momuo
YOOMAHYTE O cllopajmdecKoll UKcAmuu MapraHua B BHJIC HEKOTO-
pBIX BOJAHBIX CHJIMKATOB.

M aru cuankars, m rapOonarsl, m cyiaedars, U Bee Apyrue
BO3MOKHBIE POPMEL (Inmcam?m Maprauna B KOHIEe KOHIIOB BCe JKe
HepelyT B THAPOOKHCIIBI, KOTOPHIE SBJIAITCA Hamﬁonee VCTOum-
BEIMH COCIWHCHIAMII Mapradia B 30He OKUcJeHu.?

Hx yeroiiumBocTe BIIOJHE MOKET OBITH CPABHUMA ¢ COOTBET-
CTBEHHOM YCTOHYITROCTEI0 OKHCIIOB I THIIPOOKHCIOR sKenesa. B epsazn
C OTUM PC3KO  OKUCJIGHHEIE — CHeOU(PUUYECKH MAapraHOOBHCTHE
cyIbQUIHBE MECTOPOMJIHUA JA0T AHAJIOTHYHBIC KEJIE3HBIM HITA-
naM MaprasneBble I MapranicBO-;KesIedHble HLISITh, CIOKeHHEE
110 IpeuMymecTBY TUAPOOKHCIAMI MAPTaHNa, OJHAMHE WJIH, Yalle,
B TECHOH CMeCH C THIPOOKHUCIIAMU jKejieda, KPeMHe3eMOM M T. IL

Ipexpacwoit nnmocTpanueil TOZOOHBIX MIIAN MOKET CJY/KHTB
30Ha ORMCJICHNA AKAaTYeBCKOTO MeCTOPOKIeHHA (BocToYHOe 3abaii-
Kajibe). 3ech FUNOreHHBIC PY/BI COCTOAT N3 MpeolIagaIux OJ-
ronuTa (feppo-poroxposnta) m KBapua ¢ yooroil BRPAMIEHHOCTHI
apceHomupuTa, cdanepura, UMPHTA, TAJEHATa W TETPABPUTA
B 3ome OKICAEHHA BCe HTO LPEBPAUIEHO B TECHYIO CMeCh NCHJIOME-
Jaga ¢ JUMOHUTOM ¥ KBApHeM W PeJIKOi MPHMEechI0 MWUHEPalIoB

1 Pasymeerci, BiojHE BO3MOKHO U ofpasopamime CynepreaHoro  pojo-
Xpoaura. B Jmireparype Bce e OTCYTCTBYIOT CKOJIBKO-HHOYXb OHpeNeJICHHbIe
yKaganus Ha o0pasoBaHie POJOXPO3UTA B YCJOBHAX 30HKL OKMCJICHIS.

? MosHO Ipegnoarath TOJIBKO, 9TO B YCIOBUAX 30HEI OKHCJEHWA ICH-
JIOMEJIAHH ¥ AHAJOTNYHBE COSTHHCHHA OKNCIAIOTCA OKOHIATEIBHO O OHPO-
JHO3HTA.
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MBIIIbAKA, NUHKA u cBubna. Ilpeobmamasme mcumgomenana wu ero
peskad vepnas OKpacka IUPHIAIOT COOTBETCTBEHHEIE Xapaxrep-
HBIC YepHBIe LBeTa M Beell pyjaHoll Macce.

B sawmouenue ormermm, uro NPOCACKCHHAA HAMU DBOJIIOLHN S
COeHICHUI MAPTaKild B 30He OKUCICHHS 0T PHIIOTeHHOTO MHIHEepama
uepes cynabdar B THAPOOKHCIB BIOJHE HICHTHYHA Ipyroi — ot
PHIOTEHHOTO MWHepasia uepe3 OMKapOOHAT B IMIPOOKMCIIBI, MO-
IYYAIOWed TJIaBHOC pasBUTHe B yeaosuAax oOIiero BEBETpLBa-
HES, HO MMEUICH HEeROTOPOe 3HATEHHE W B OTACHLHBIX cayuasax
SOHBl OKHCJIEHHS  CYAbQHIHBIX  MECTOPOsKICHHI. Burap6onar
Mn(HCOs)2, rar ke wag m cynndar MnSOs, TUAPONU3YACH U
ORMCIAACH, JAaeT HAYANO0 3070 THIPGORHCH, B JTAIbHEHIIeM npe-
TePHeBAKILEM Te JKe H3MCHEHHA, UTO 1 OMHCAHHBIC BRI,

Munepanorns Maprasna B yeIoBHAX SOHBI OKHCICHHH
cyabpugnoro MECTOPOK/ICHAA

B cyneprennoii Mumepanorun Mapranma, Kak coBepImeHHO HCHO
U3 HPeJEIYINero  MaTepuaia, IJaBHOe 3HAYEHHE MMEIOT THAPO-
OKHCJIBL T TCHJIOMEJIana I YacThi LIMPOJIO3HTH. Bee octamab-
HBIe, MOTYHIHE BOBHUKHYTEL 3eCh MHHEPAJbl, TAKHe, KAK HeKO-
TOPEIC MAHTAHUTEL I MAHTAHATEHL, CY/IL(aThl, KAPOOHATH U CHANKATEHL,
00112107 OOLIMIO  COBEPUICHHO HUUTO/RHEIM DPASBUTHEM. Hpowme
TOTO, B KOHEYHBIC CTATHN PA3BUTHA 30HEI QRUCJICHHA OHHU 3aMe-
IAIOTCH TeMH ke CAMBIMI HCHIOMEIAHOM U MHPOTI03nToM. B cBA3N
¢ 9THM MMCHHO NOCJC/HIe MUHEPATH eJMHCTBEHHO M MOLYT CUIl-
TATECA XAPAKTEPHBIMH, CHEWHPUYHBIME A MAPTaHIA MITHE PaIaMm
B 30HAX Orucjenns w Beixogax. C mwX Mbl v HAauHeM 0G3op cy-
HePreHHOH MHHCPATOTHH Maprafmna.

Ox\ean m rHAPOOKHCTHI

Mupoatosum . . . . . . . . . . MnOs
Manrammr S R s el - Minglgs Hal)
Icanomenan (Bag) . . . . . . . mMnO-nMnOz- pH20

Henmomenan B TCH CAMBIM BasKHBIM I CAMBIM pacnpocrpanen-
HLIM MWHEpaJoM Maprania B 30HaX okmeiaenus. Hax masectHo,
HASBAHHCM (IICHIOMCJIAH) W «Bal 0003HAYACTCH B CYIHOCTH HE
OIMH  ONPENeJICHHBLIT MUHCPAJBHBIN  BUJ, a OOWEpHAA Mamdo
H3YUYCHHAA M JOCTATOYMHO CJIOYKHAA TPYNNA TPHPOAHEIX COEIMHe-
HIIl Mapranma, cocTan KOTOPHIX rpy60 BHIPAMKAETCS BHITIEIPHBE-
JEHHOH  ¢XeMaTHYecKoll gopmymoir. A. K. Boapmpes (57, 116—
117) cnepyiomum obpasom pesomnpyer IpeIcTaBIeHNA O XHMH-
YeCKOM KOHCTHTYNHE YHCTHIX NCHIIOMETAaHOB | BamoB: «Mx MokHO
paccmarpuBarh — 1) WM Kak KHICIBle MAHTAHHITEL Maprafna;
2) mM KaR MEXaHHYECKYIO CMECh PA3IMYHEIX OKMCIOR W TUIPO-
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OKHCJIOB Mapranna M, MokeT ObITh, €ro MaHraHuToOB; 3) MK
KaK TBepJAEC PACTBOPH JTHX BemIecTB MAPYL B Jpyre U BOJIE
B HAX. B03MO#HO, YT0 B IPHPOJe BCTPEYalOTCA BCe BTH CAydau.
[lpn sTom Bee jKe TIIABHEIMH ROMIIOHCHTAMHU 110 GoJbImel 4vacTu
apsmoreas MnOs, Mn20s-H20 u H20».

Hpome orucsaoB mMaprasmna I BOJABI, B COCTAB ICUIOMEIAHOB M
BAJIOB 9ACTO BXOJAAT M Apyrme owmeani, rtakue, xax BaO, CuO,
PbO, Co0, Li20, K 20, Na:20, Ca0, Fe203, Al20s, eme Goaee ycmom-
HAOIUE COCTaB MEHEPanoB rpynnsl. [rapHoll IPIYAHGI BeeX HTUX
Kojiebanmil cOCTAaBa, HECOMHCHHO, HABIAETCA TO, 49TO paccMarph-
BaeMble MEHEPAJH 00pasoBajichk I3 KOAJIOMIHLIX PAcTBOPOB H
4To Terh THIPOOKMCH Mapramia obiamaeT MCKIIQYATEIBHO CHIBHO
BHIpQ/REHHOIl  ajIcCOPONMOHHON  CHOCOGHOCTBIO 1O OTHOIICHWIO
K pALY KaTHOHOB. :

ITo TexcTypHEIM 0COOCHHOCTAM PASINYAIOT | ICHTOMEIANEI, 10T~
HEIC pAa3HOCTH, OORYHO ¢ SAPKO NPOABIEHHOH KOJIOMOPPHOHE
TEKCTYPOil, M BABl, PHIXJIKE, 3EMIMCTHE, IIOPONIKOBATHE.

Ilo xapawTepy me npumeceil, moMmMo Gojlee nmiam MeHee dHC-
TEIX HCHJIOMEIAHOB W BAaJ0B, BEIEJIAIT eife LeJiyio CePHI0 PasHo-
BUTHOCTEIl, NIABHEIIIMIMEA 73 KOTOPHX ABJISIIOTCH CIeTyIoue

d6eqpMeHnT . . . . . NCHWIOMeJIAaH — BaJ, GoraThiil KaJaueMm
Jdurmodopur . . . . » » » JITIeM
PaperedT . . . . - . » » » HKaJbIIHeM
ARBOHME U0 s » » » KobGaneTOM
JERMBHIET s sain » » » MCIBIO

B pacecmarpmpaeMyi TpPyIIly BK/AOYAOTCA OOBIYHO JIAINB
amMopfuble HIH KPUOTOKPHCTAIITYECKHE  Pa3HocTH, SHCHO 3He
KPHCTAINYECKUE BHIACJIMIOTCA KAK CIeIHANILHEC MIHEPAIEl (CM.
mipKe MamraguThi). Muuneparpadmueckime m B 0CCOCHHOCTH PeHT-
TeHOCKOMMYeCKIe UccAef0BAHAA, HE BHOCH ele IIOJHOH ACHOCTH,
BMECTC ¢ TeM OLPEJeIeHHO IOBOPAT 3a TO, YTO IO HAaMMeHOBaHUEM
QICUIIOMEeIaH» I «Bajy 00beIMHAIOTCH BEIIECTRA ¢ PA3InuHOll Kpu-
CTAINIHYECKON PEHIOTROIM. i

Kpoye mMmHepaIOB rpyNIsl NCHI0MeIAHA 0 Bajla, ABJIAIOMNXCH,
KaK yiKe YKashBaJIoch, CAMBIMII TUIABHBIMU MIHEpalaMit JUIA
MapraHua 30H OKHCJIeHHdA, OTHOCHTeJILHO IMHUPOKHUM paBBHTMeM
HOJIb3YeTCsl 3[ech HHPOIMIO3NT (damie, OMTH MOKeT, AasKe TUIPO-
OEPOJII3KUT), CBA3AHHBIA PANOM TePexo/0B ¢ ICHIOMeIAHOM M,
BO3MOJ{HO, YACTO TPeICTABISONIIT IPGAYKT TalbHEIIero 0Kuce-
nug nocienHero.!

1 MoskHO 3aMeTHTh Keratd, 9to m3 50 obpasnos ncuioMenaHa M Bajga
{B3ATHIX W3 pa3IMYHLEIX MECTOPOAUICHMI), HCCIIGAOBAHHKIX pPEHTTeHOMETpI-
weckn JI. Pamcgemmom (52), mMEorme okaszamuch mupososuramu. Boodme
cleqyer NOAYEPKHYTh, UTO OTAMYCHAE MIHEPAJOB TIpPYIORL ICHIOMeJIaHa
W Baja OT MAPOJIO3NTA B GONLIINHCTBE CIOyYaen IOCTABIAET 3HAYATEILHER
BaTPyLHEHHA.
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ManrasaTn

Bpaymwy b=, 80 SdReE e o 0.

Curamapur . . . . . . ... . 9MniOs MnOs+4Fes05-3Ca0

Bpenendyprar cae i w o ou OMiOe-2Fes0g

HOPORBIMT © oo . s o woe s D005 PO

Hesapormar . . . . . . ., . . 3MnOs-PbO-H;0

Voiaaupiin 2.« o200 5 MnOs;(Mn, Ba, Kz, Ha):n
[(MnOs)s(Mo*, Fe-*+)y]

Xasvgoanum . ., . . . . , 2MnOz+(Mn,Zn)0-2H:0

Lemerontan cosnn i T 2Mns03-2Zn0-Hz0

depednepim oo o0 M 04 CH0D

BoapmuucTso mepevymeIeHnEX ManrammTOn obpasyerca, Be-
POSITHO, 33 CYET PACKPHCTANLINBANIAH COOTBETCTBYIOMEX IICHIIOME-
JIAHOB, TPEJCTABIAA CBOCIO pOJa SACHOKPHCTALINYECKHE DHKBH-
BATEHTH MOCAEANNX. B HeKOTODPHIX ke cnyuasx mx obpazosanme,
HCCOMHEHHO, CBA3aH0 ¢ nepepaborkoil TI'HAPOOKIceil Mapranmna
PacTBOpaMm, COTepPIRAIEMHE COJIH COOTBETCTBEHILIX MeTaJIoB. Pac-
IIPOCTPAHEHHOCTh BCeX MX B BOHAX OKMCICHUA, Kak OpaBuIIo,
COBEPIICHHO He3HATHTEALHAA, XOTH BO3MOKHO, YTO ME WX 9ACTO
e 3aMeyaeM B OCHOBHOIN MAacce NCHIIOMEJIAHOBOTO I T POITO-
BUTOBOTO Marepuaa.

B wacrnoctn, B Jlegsuine maBecTHED MOBOJABHO KPYIHEE CKOIL-
JICHIA TETePOINTa W XATBKOPAHATA CPONE CHCIMPHICCKE CMAT-
COHNTOBHIX pym. Cpapnurensuo maobuien XanbKo(aHAT B 30He
ormcaeHna Mecropoxaenna Dpanxana Daprac.

Rapdonats
Bnosne AOCTOBEPHO CIOjIa MOMKHO OTHECTH JIHIb X
Monpveimmere (0 S USTTea (Zn, Fe,Mn)O-COy
Crmnepur ok e e vk i BE M OGOy

YACTO CONePIKANINe B KAUCCTRE n3oMopdHoit mpuMecn Mapramer.3
Venonus nx obpazosanua OCBEIalTCsI B ONHCAHAH IIMIKA.

Cyantharsr
CMBRIER s ST S et SO S0 D
BRACUE - S AR e T (Mn,Zn,Fe)O-S03.-4H,0
DI e e e e (Fe,Mn)0-503-7Hz0
Mastnapnr o e sees o MG eB 05 TH SO
AWGROBHT . 270 e s e MnO-Al303-4805-22H0
Hiempaawy . e T (Zn, Fe,Mn)0-Als03-4S05-22H,0

! llo npenMyniecTBY THIOreHHbIT MIHEDAT, 0O, BeDOATHO, B HEKOTOPHIX
YCA0BUAX 00pasyercs U B 30He OKHCJICHEA. X rionTr n Pop (60) yrazupator,
HANPIMED, MAPOKOEe pasBuTHEe GPAYHNTA B 30HAX ORMCJIEHUA ATADAHIITHO-
POAOXPO3UTOBLIX PyAHLIX Tea B BmeGu (Apmsona).

* BaIm3ok K HeMY TaK Ha3LIBACMEI pomanemnt, Gomee Gorareii Gapmem
¥ Gefusni sKeezom.

3 Xeionrr u Pom (50, 46—47) ormenaior PasBHTHE CpeJH NPONYKTOB
ORHCIeHnA anadangmaa ua ['ymGomsn-Maiin Kakoro-to GAmKe He H3YIeHHOTO
Geapojioro KaploHaTa MapPraENa 3eJeHOTO MBETA. :
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Bee zerro PacTBOPHMEL B BO/Jd¢ U YCT()I:I‘IHEH JUILIL B CHJIBHO-
KHCJIOTHBIX pacTBOpax. O6a aru obcToATenbCTBA ABIAAITCA npme-
YAHOH HWYTOKHOTO Pa3BHTHA HMX B 30HAX ORHCIIEeHHA.

CuamraTer

Heoto®daT . . . . . . . . . . MnO+8i03-nHgO?
Bemedardr . . . . . . . . . . 8Mn0.78103-5H,0?

MapecTHR JMINL KAK HOPOAYKTH W3MCHEHUS MAapraHieBhix
eUJTHKATOB — POJOHHTA U Tedpoura.

Heroropeie 3aMeyaHnsa O 3HAYCHMU MapraHiia
IpH HCCAEJ0BAHHN 30H OKHCICHUH

Cunenmuduueckas yepHas OKRpacKa HaANOO0JIee PACIPOCTPAHEHHBLIX
B 30He OKHCJICHHA MUHEPAJIOB MAapraHia mo3BOJIAeT o0bvMHO Oe3
0oNIBIIOTrO pr,ua HOHCTaTHpOHaTL ero MnmpucyrcrBue M Jjlayke XxXa-
paKTep KOJIMYECTBEHHOTO pA3BHTUA. Y CTAHOBICHHE jKe (parra
HpPHCYTCTBUA MapraHma B HCCIeIYeMOM BHIXOAe WHOTAA BAKHO
BO MHOTHX OTHONIEHHAX.

Tar, B memoM pAfe pyAHBIX pailloHOB Ype3BmrvaliHo cuemu@uu-
HOI OKAa3BIBAGTCA ACCOMUATMA Mapranna B CYJIb(HIHBIX MeCTO-
POSKICHUAX ¢ MEJbIO, CBUHIOM, IIHHKOM I T. . Bmosue oveBmmHo,
4TO B CJydYae Pesko nmpopaloTaHHOM B0HEI OKUCJICHMA, CIIOJKEHHOI
OPEMMYIIECTBEHHO KPEMHE3eMOM, JIMMOHHTOM M TCHIOMEeJIAHOM,
TMpUCYTCTBIe Hocienuero OyaeT paccMaTpPUBATLCH KAK OJarompHaT-
HEI I0KasaTellb Ha HAXOJIeHHe B TIYOHHe Dyd MeId, CBHHIA
B T I .

B ravecrse mimocrpaminu MoskHo npusectn BucOm (Apusona),
rje, 10 ceujaeresabeTsy Buoangapma (53), BRIXOIBI OKMCIIOB M THJPO-
OKHCJI0B Mapranna B acconuanmuu ¢ KpapoeMm cpeju HM3BeCTHAKOB
AIBJIAITCA BechMa Ba:KHEIM yKasaTesleM Ha IPHCYTCTBHE METHEIX PV
B raybume. B Bocroumom 3afaiikanke Bee IUIANBL, Hecylide
MApPTraHHeBEEC MHHEPAIH, MOUITH 0e3 HCKIKYeHHd TOBOPAT O IPH-
CYTCTBUN DYl CBHHIA H IUHKA.

Hpome Ttoro, mumepasni Mapramia B 30He OKHCJICHMA OYEHb
YacTo, TAK CKa3aTh, (KOHCCPBHPYIOT) HEKOTOPHIC METAJITHI, NaBHO
Y/Ke BBIIEJOUCHHBIC M3 OCTAIBHOH YAacTH PYAHOTO MaTepuana.
HOgTOMy uccjgengopampe HUx HEepegro JaeT HEeHHBIE YKasaHWi Ha
COCTAB THIOTEHHHX pyn.'

Ho ocoferno Ba:kHA POIE MHHEPAJLOB MAPTAHIA, TARUX, KAk
OCHIOMENan, Baj, NHPOJIOSAT, B MITDPAmWH 30J10Ta 1 cepebpa.

! BrooiBe BO3MOMHO, 4T0 H30uparesibHag aAcopOIlMOHHEAA CIOCOOHOCTH
THAPOOKACIOB MAPraHOa BeAeT YacTo K MECTHOMY o0Oramenuio TAKAME Me-
TannaMa, Kak cepebpo, somoro m ocofenHo KoGabT.
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Hume mut Gosiee 1m0poGHO 0CTAHOBUMCH Ha DTOM 0GCTOATENLCTRE,
3/1ech JKe YKAMKeM JINmb, 9T0 IPHCYTCTBAE MAapranma Beckma Ouaro-
NPUATCTBYET HepPeMeleniio B 30He OKHCJIeHH# 30Jj0Ta W cepebpa,
00yCIIORTARAA TeM CAMLIM OT/ETLHBIE MECTHLIC KOHIEHTDATIHN,

3. MEJIb

Meap sammMmaer ocoboe HOMOKEHHE Ccpegu APYIrMX MeTaJLIOB
CYJAB(UIHBIX MecTOpOo:KIenuii Grarofapa HCRIIOYNTENLHO Pe3Ko
ITPOSIBJICHHON CII0COGHOCT K 00pa3oBanMio BTOPHUHKIX, CYIePTeH-
HEX cyapQuuos, o0ycTOBIMBAIOMMX pA3BUTHE TaR HA3LIBAEMOIl
30HBL BTOPHYHOTO cyab(puIHOrO O0OOTAIEHNA, HEMOCPeAcTBeHHO
TMOACTAIAOMIRI 20HY OKMCJICHIA,

Nmenno ara zoma BropmyHoro cyabQuaHOTO oforamenns, ee
pasMepsl M KaYecTBO PYA OUPENEJSAI0T BO MHOTHX CJAYYasX Tpo-
MBIIIICHHYI0 NEHHOCTh TOTO HJIM HHOIO MECTOPOKICHNA MEeJIH.
[loEATHO MO3TOMY, YTO IEPBHI BONPOC, BO3HUKAIOIINI IPU M CCIIEJ[0-
BAaHUM OKWCICHHOTO BHIX0/(a MEHOIO MECTOPOK/IeHHsI, 3T0 BOIPOC,
O TOM, UMEETCA JII 3/lech 30HA CYOePTeHHHX CYVIL(UI0B I KAKOBH
ee kavecTRa. OTBETHTH HA HTOT BONPOC MOKHO, JIAMIH 3HAS HCTOPUID
PasBUTUS B30HLL OKHCIIEHIUS,

Kpome Toro, meas obmamaer HacTOABKO GOIBIION IOBIKHO-
CTBI0 B YCJOBAAX 30HBI OKHCIEHWSH, YTO WHOTHAA HOBEPXHOCTHEIG
JACTH MECTOPOMJIEHUH TOYTH BOBCC OCBODOIKTAIOTCA OT MEIHHIX
MmBEepantos. B ragux ciaywasx, npu wemoctaToTHOM SHAKOMCTEE
¢ 0COOCHHOCTAMI BBIXOIOB MEJIHEIX DY, MOKHO JIG'KO TPOIYCTHTE
IPOMBIILICHHO MeHHBIe MecTopo:kaeHndA. Boodme sra noaBimKHEOCTE
MeIH B IpeJiesiaX 30HBL ORMCJICHMS, MHOT00Gpasme MUHEpPaIOTIIT
OKMCHAEHHBIX MEJHHIX DYI, DPe3Kne BapHATMH B COACPIKANMAX
PYA OTAENBHBIX YYACTKOB M T. 1. CO3MAIOT OYeHh MHOTO TPY/AHO-
CTEH Py WCCACTOBAHUN W OINCHRKe BEIXOHOB W 30H OKHCICHHUSA
MEJIHBIX MeCTOPOKIeHNIT,

3gecs manbomee APKO W yacTo HambolIee HOJNHO TPOABIAIOTCA
BCe Te M3MEHEeHHHA, KAKIE NPeTeprneBaloT CyYIb(UIHLHIE MecTOpPOK-
HeHHA B CBOMX NPUIIOBEDXHOCTHLIX 4acTAX. B wactuocTH, mMeHHO
M8 MeOHHIX MCCTOPOKIEHUIT Hepeaxo Hadmomaercd To ob6mme
OTJIeJIBHEIX 30H W TOJ30H, 0 KOTOPOM TOBOPHIIOCH BEIIC,

Bee craszammoe jiesiact ecTecTBeHHHIM YPE3BEIYANHO IOBLIMICH-
HEIIT WHTepec K pomeccaM TOBEPXHOCTHRIX W3MeHCeHHH MeIHBIX

CYIBOUIHEIX PYI.
I'mnorennan munepaxorma

Meap sBaslerca cuemuUuUCcKH XaTbKOPUILHBIM 3AEMEHTOM,
M ee TIANOTeHHAA MWUHEPAJTOTAA IpeACcTaBIeHa IIOYTH HMCKIIOYA-
TEJALHO cyabpumamm,
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Cpeng 8TMX I'MIOI@HHEIX CYABQUIOB, COCTABAAKINEX B 0OLIEM
AOBOIBHO GOJBINOIT CIMCOK, IIMPOKUM PasBUTIEM 110/Ib3yeTCH INIIb
XanbKOTUPHUT, BCEe OCTAIBHBIE HMEIOT COBEPIIEHHO MHOIYMHEHHORe
pacnpocrpanenne. V3 HEX oTHOCHTENLHO elle BAKHEIMH SIBJISIIOTCS
OOpHHT, 9HAPTUT M, BO3MO/RHO, XaIBKO3NH, [AI0N[He HePEIKO KPyl-
HBle MeCTHhIe KoHmenrtparmn. Bce mpyrme muoroumciieHHBIE CyiIb-
$uapl, comepxamue MeAr, OKABEIBANTCA WJNI OYEHb POIKAMH MIX
BCTPEYAIOTCA XOTA M YacTO, HO B HEYTOKHBIX KoamdecTpax. H mo-
CJICJHAM MOJKHO OTHECTH TAKHC MUHepassl, Kak pasHoobpasHble
Onexanie pymsl M OYPHOHHT, OOHADY/RMBAOIAECS B KAYCCTBE
BTOPOCTEIICHHOM TPHMECH BO MHOTHX CYJB(UIHEIX MECTOPOKIe-
HAAX,

XapaxkTepHeIMH 0COOCHHOCTAMI THIIOTEHHBIX Pyl MeIT, 0cO0eH-
HOCTAMA, NMEIIAME GOIBIIOE 3HAYCHHE B IMPOMECcax UX OKUCIe-
HHA, ABIAIOTCA OOBIYHAA clemu(UYecKas (UHPUTHOCTLY W OTHO-
CUTENBHO c1a00 BRIPAKEHHASA TeHJACHIWMA K 00pa30BaHHIO 3HAUM-
TeIbHHIX, 0oJiee WAM MeHee CIZIOIIHKIX CKOMJACHWH MeTHEIX
CYIBYHUIOB.

Mocaenune, B MPOTHBONOIOKHOCTH, HANPHMED, CBUHIOBHIM K
OUHKOBEIM Ccyab(umaMm, Hanbojee 4acToO PA3BHBAKTCH B BHJIE 0T~
HEJLHBIX 3epeH N HeGONBIINX CKOIUIGHHIT, PACCeAHHBIX B Macce
Ipyrux MHHEpPAaloB.

Punorennwii cyas(uuusiii Martepuas, COBEPUICHHO He 3aTPO-
HYTHII MponeccaMn BTOPMYHOTO oGoramienus, [HoNajgaeT B 30HY
ORUCJIEHUSI JIMIOL B CAMLIC IT@PBEIE MOMEHTHI BXOMCICHHS JAHHOTO
pyaEOTO Teia B 00acTh OKMCJISIONIEr0 HEHCTBHA OBEPXHOCTHHIX
BOJ, & TAK/KE B CAydJadX Pe3roro Koae0aHmA YPOBHA TPYHTOBHIX
BOJI,

B ofbiimom ke cioywae B 30me OKucienus nepepabaTHBacTcA
CYTLQUIHEIE MaTepmas, B TOIl WJH HWHOH Mepe, I MHOTJA OYCHB
CHJILHO, B3AMeIIeHHBI BTODHUHLIMII CYICPTeHHHME CYib(ugamu
mesm.t

Cpemm nocsiennux HambonbIIee 3HAYCHHE HMEET XaJbKOBWH,
PE3KO TOJUMHEHHOEe — KOBeJJINH 1 OOKIYHO COBePINeHHO HIYTOM-
Hoe — GopHnr.

Taxum o6pasoM, XaupKROBIH, HMEOMUI B THIOICHHHIX PYyAax,
KaK OPAaBIJIo, NOJYNHEHHOe Pa3BITHE NN JajKe BOBCE OTCYTCTRYIO-
muil, B Martepmaje, HOJBepraioleMcd ORHCICHHIO, OYeHb dacTo
ApAeTcA HamOollee Ba;KHBIM IOCJIC XAILKONMPHTA, & WHOTAA H
fojiee BaRHEIM, UYeM XAXBKONMPHT, MefuuM cyabfmmom. O6-
CTOATENILCTRBO HTO BCETA CIeRyeT HMeTh B BUILY. =

! Mul mpepmoiaraeM, pasyMeercs, caMilif oOmmil caydail, M UMEHHO TOT,
KOT[la BPO3HsA, cpesasd CJI0M 3a ¢JI0eM, BBOJUT B 001aCTh OKHCJICHAA BCe HOBLIE
m mophie, Gomee ray0OKO 3ajeraiomie YacTm MeCTOPOKICHM.
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Okncienne THIOreHHBIX (H CyHEPremHbiX) CYAb(UIOR Mean
Xanbronupur

B ycnoBuax mopsmmo-soamymmmoro oxmcmenums pacTBopeHu s
WIMEHEHNEe XalbKOUMPHTA WAET ¢ yMepPeHHOH OHCTPOTOH (cM.
BEHIIE) M TOTYIAIOTCS CIIQIYIONIHE TMPOTYKTEL:

CuFeSz + 402 = CuS04 4 FeSO,.

lFopasgo Omctpee owucasercs u PacTBOPAETCA XaIBKOIMPHT
ORMCHBEIM JREJIE3HHIM CyILPAToM, JaBas Te Ke camble cymbQarTh
MeIH W jHelesa:

CuFeSz 4 2Fe2(S04)s = CuSO4 + 5FeS0, + 28,

ni, TaK Kaw jeiicreue Fes (SOs)s o6brumo mveer mecto upn namm-
UHiL CBOGOJHOTO KMCIOPONA, NOMYHYaETCH BMECTO COpH CepHasm
KICTIOTA W pe/ke CePHUCTHE aHTHIPHI:

CuFeSz 4 2Fe2(S04)s + 2H20 4302 = CuS04 +5FeS04 4 2H 2S04,
CuFeSs - 2Fe2(S04)s 4+ 202 = CuS04 + 5FeS04 + 2S0s.

Cepuan mmcora B TeX KOHUEHTPANWAX, Kakue OGHIYHO GLIBAIOT
B BOMIAX B0HBl OKMCJICHHSA, LOYTH He JECTBYeT HA XaTBROINpHT,
H peaxmous

CuFeSs 4 2H2S04 = CuS0, + FeSQ4 + 2H:S

HMeeT caMoe HUUTOIKHOE pasBHTHE,
Taxum o6pasom, me racasgch Apyrmx, coBepmeHHO yiKe BTOpPO-~
CTeMeHHEIX IyTeil HBMeNeHuA XaIbKONHPHTA, MBI MOMKEM CKasath,
9T0 B HAYAIBLHKIC CTAKUIL CI'0 OKACIEHNS M PACTBOPEHHA BOBHUKAIOT
CuSOs m FeSQs.
Hanpneitmmuii xox nporecca MOKeT ObITh PA3IHYHBIM B CBABM
C pasnmuueM YCJIOBMH, M 31eCh MOTYT GBITL BLLIEJIEHBI HIIKe MBJI0-
KeHHble HanGomee olhuusie ciayuan. Ho mpesie Beero ormermw,
UTO OKHCJICHIe XaIbKONMPHTOBOTO 3eDHA WJIM CKONJEHAA BepeH
WJIeT NPEHMyIqecTBeHHO 110 HeIPaBUJILHOH ceTH Meabualiimmx Tpe-
IIH, PacceralomuaX pPaccMaTPHBAEMOe 3ePHO MIH CKOIJICHHe 3e-
pen, I OT4acTH ¢ KPAeB U 110 KOHTAKTAM OTHEILHLIX 3€PeH.
Bosbmenm Temeph ofEY 13 TpEImHHOK, BIOIB KOTOPOH LPOHWTK-
M BO/LL, coOfep:aniie KHCA0poj. CROPOCTh UX IBMIKEHNS, KK
UPaBHIO, COBePIIEHHO HUYTOMKHAH, M, CIEJOBATEIHbHO, BOSHHKIING
B nepseie MoMeHTH okucyienna CuSQOs m FeSOs pmocratouno momro
MOTYT OCTAaBaThCA B IPEAENax PaccMaTPHBAeMOil TPOIITHKM.
Teneps, ecnm nputox muesopoma mocraToumHIE I OTCYTCTBYET
ceobommas H2504, axmenuiii xesesnbii cyan(ar oKMCIAATCA IO
Fez (SO4)s, u npm atom oxmcsennu, a raaBmBIM obpasoMm myrem
ranposm3aa Fes (SO4)s o6pasyerca mumonnt, mocreneno BaMeIan
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it ORNCAAIEECH 3ePHO Xa/bRomipuTa, Meubii cyabdar B upn-
CYTCTBUI OCTATOYHOTO KOJMYECTBA KACIO PO/ He pearnpyer ¢ Xaih-
KOLIPATOM 1 WIM TOCTENeHHO YIAIeTcs U3 JAHHOH TPemuuku,
nan myrem Baammojeiicteua ¢ GOz, Ca(HCOs)e, Si02 m . m.
maer HAYAJ0 O0PABOBAHMID MAJaXHTa, XPHBOKOIIB H TOMY II0-
TOOHHIX MITHEPATIOR, PACIPeIes AOIHXC TeM Wi HHBIM Iy TeM ¢Peli
JIMMOHNTA.

Wuaue moiijer OpPONece HPu HEJOCTATOUHOM cHAOKeHHNn KICJI0-
poiom. B osrom cayuae CuSOa MoKeT, B3aUMOTSHCTRYS € CuFeS:,
JaTh Havago 00pPABOBAWMIO TEJON epuu  MeJHLIX CYIbPHIOB,

a a
@ur. 12. Xapakrep passuraa XaXbKO3HUHA 1P OKHCICINN XalbRONIPIT.

@™— YIEJeBImae OT ONNCJIeHAA BEPHA XaTBKOMUPUTA (ep), BRIIOYEHHEIE B Maccy, COCTOH-
Y0 U8 JIMMOHNTA, KYIPATA M MAJaxuTa (TEMHOCEDEIH HBET DABINTHEX Toron). XallbKo-
MMpAT ¢ KPaeB 3aMEmaeTCA XaabKO3UHOM (ec). %35. @ot. Pamgopa—apentepra. 6 — Xanp-
Kormuput (cp), BAMEIIAEMENl JTHMOHITOM (lim) u xanbrROBWHOM (cc). XanbHO3WH PpasBi-
BAGTCH B 3aALOAHAAX JTHMOHATORHX mmjon. X70. ®or. @®. IlpegepaH.

TAKNX, KAK XAJBKO3WH, KOBeJUIMH ¥ peske GOPHUT, 10 CJEAYI0-
UM pearmiaM, crenu(uIeckuM JIA 300K BTOPHYHOTO cyIn(u-
HOTO 0DOranieHuA:

5CuFeSs + 11CuS04 + 8H20 = 8CuaS + 5FeS04 + 81—5‘3704
B
CuFeS2 4 CuS04 = 2CuS + FeSO4.
B peayibrate XaJbKOOHPHAT IO KPAaAM TPEIIMHKH Oymer 3ame-
MATHCA TeMH W/ WHHIMH U3 YHOMAHYTHIX BTOPHIHBIX cyIBPuIOB

WM COBOKYIHOCTHIO MX, @ B I@HTPe TPeI[MHKA PAaCHOIOMATCA
gumonnt (pur. 12).

112



logoGaslil x0X OKMCTeHNA XaTBKOLNPUTA HE MEHEe PACIPOCTpa-
HeH, dYeM TepBbli, ¥ HEOJHOKPATHO ONMCHIBAICA (cM., Ha-
npumep: I'. Illneiinepxer u II. Pampmop, 4, 356; I'. Mlsaprn, §4;
I'. @padomn, 55; P. Bpayse, 56; ®. Tlapam n @. illpenep, 57).
Tor e npomecc oxmcaenma wmabmonmamcs w A, B. Ilypru-
HbIM.

31eck, Takum 6OPa3oM, OKMCICHIE XaIBKONMPATA HET depes
cBOeOOPA3HELT ITPOMEIKYTOUHAIL_NPONYKT, KOTOPHIM 4Yaiie BCEro
oKkagsBaeTca xambkozmir. Orumerdenmme ke mocjeHero, Kak yBO-
IIM HUZKe, JaeT HeJblii Psji MUHEPAIoB W TPeKIe BCeI0 KyNpHT.
W eciu B iepsom pashfparHoM ciydac OKHCIMIONANCA XaXbKOIII-
PHT HENOCPeJCTBEHHO NEePeXOANa B JMNMOHHT, TO 3/6Ch MOTYT
mabmomatecsl Topasgo 0Oojice CIIOMRHBIE IapareHeTHyecKue co-
oTHomieHnA. B qamﬁncm, JAOBOJILHO PACIpPOCTPAHEHHKEIM OyeT,
OUCBMIHO, 3aMelleHHe XaJAbKOIIPHTA 10 CJCAYIOMel cxeme:
XanbROMMPUT—XAJIbKO3NH (M JIIMOHHT)—KYOPUT (M JUMOHHT)—
JEMOHMT ¢ MajaxutoM. CGxeMa 5Ta MOKeT YCIOMKHATLCH ele 6oee,
TaK KaKk HEPeJKo OKMCJIeHMe XAIBKO3MHA B KYUPHT CONPOBO-
mpaercsa o0pasoramueM KOBE/UIMHA, CAMOPOTHON Me/IH, TeHOpPHTA If
OCHOBHEIX CYyJL(ATOB; OKHCICHHEe KYNPHTA JaeT 4YacTo cHAYajia
CMeCh ORHCIIOB M THJIPOOKHCIIOB MequM M T. [I.

O6Br1HO0, O0jtHAKO, MOUIHOCTL IEPEMEIAIOIerocs Mo Mepe pas-
BUTHA OKHCJIEHIS (CA0A) BIOPUYHBIX MEJHBIX CYIB(II0B HACTOMIE-

" €0 He3HAUYWTe/IbHA, UTO HAIIOIATh BCe 9TH HePexo/isl He YIaeTcd.
11 ouens wacrto maparenesnc HaYAMLHRIX CTATHI H3MEHEHUs Xajlb-
HONHPUTA ONpegelAeTcsa B ITOM cjydae clefAVIOmell CcXeMoi:
XQITBKOTADIIT—BTOPUYHbLIC MEAHLE CY/JAbQUIN—JINMOHAT B CMe-
CH ¢ KYOpUTOM, TeHOPHTOM, Mamaxuatom u T. m. Mecrto atoro mam-
MOHATA HEpeJKO 3aHNMAaeT Tak HasbBaeMasg «CMOJIAHAS MejHas
pPyAa», mpexcTaniA0ONad HeoDpeleJeHHOTO cocTaBa amopdmoe
BEIEeCTBO, BAKIIOYAIOIIEE 110 MPEUMYITCCTBY THAPOOKICIH KeIe3a
f THIPOORHCJLL (?) Memn. ’

[LoMmmo pasofpamHbIX ABYX CAYYACB HAYAILHLIX CTAMIIT M3Me-
HeHHA XaJbKOMIPHTA, ABIAIIAXCA, IMOKATYI, Hanbolee THOHY-
HBIMH, BO3MOSKHEL elfe MHcrie apyrue. M3 unx ciexyer ymoMsaayTl,
cJrydail KNCIOTHOM 00cTaHOBKI I €Iy Yail TocTaTouHo 00/bmoil CKO-
pocTH MUPKYJIANNI BOJ, OMBBAIONINX TAHHYI Tpemumay. B artnmx
yeraosusax oba cyasfara, m CuSOa, u FeSO4, Gyayr ynamarses
T Ha MecTe OKHCIAIONET0Ccs XalLROMIPHTOBOTO B3EPHA MOMeT
0CTaThCA JHIOb IIyCTOTA, HUYEM W/ MOYTH HAYEM HE 3aICJIHEeH-
Hast,

Bee coayuam, pasoOpandsie BelOie, Kacaauch JIAIOL CAMBIX
HAYAJIBHBIX CTAAHIl H3MeHeHUA XaapKommpura. B mannweimem
HPOJYKTH, HPH 5TOM BO3HHKAONNe, MOTYT HOJBEPrHYThCH W
0OBIYHO IOBEPTAOTCHA 3HAYNTEIBHO mepepadorTke, CHIILHO MACKM -
pyoOmeH MOCIeIoBATeILHOCTh NX 00pPa30BaHUS.
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MosHO 3aMeTHThL, uYTo HauboJee YacThBIM pPe3YJAbTAaTOM DTOH
nepepaboTKN OKasEBaercs JHMGHHT, BOBCe UM IIOYTH BOBCE
0cBOOOKACHHBI OT TeX WJIH MHBIX MEIHBIX MUHEPAaJoOB.

XaabKo3aH

JToT cydab(ui, KAk LOKA3LIBAKOT U IIOJIeBHe Hada0/ieHud u
KCHePIMEHTH, NPUHAICKAT K ulcIy Hambollee IIerKO OKHCIIsAe-
MBIX M JIOCTABJISAET, KPOME TOTO, B HAYaJbHBIE CTA[NN M3MCHCHU A
MOBOJBHO cHenuuUecKne OPOTYKTH. Tar, B YCJIOBAAX BOIAHO-
BOBIYIIHOTO OKMCIIEHNS, B 3aBICHMOCTH OT 0CoOCHHOCTEHl DeKmMa
cHAGMREOHN A KHCIOPO/I0OM, MOLYT LOJIYYHTLCA CIeIyHIIHe pesyiih-
TATH :

4CusS + 02 = 4CuS 4 2Cu20,
CuszS + 202 = CuSO04 -+ Cu,.
4C0aS 4+ 902 = 4CuS04 + 2Cu20,

2Cu2S + 502 + 4H20 = CuSO0¢ - 3Cu(OH)z 4+ HaS04.!

W3 prux pearnuil AcHO BIJIHO, 9TO XaJbKO3HWH He obiamaer jio-
¢TATOYHBIM KOJIHYECTBOM CEPHL TS lepeBoja Beell MeOl B PacTBOP
B YCAOBHSIX BONAHO-BGBAYMEOT0 okKuciaenua. Hacts  meam
ocTaeTcda B cCaMOPOJHOM BHC 1 npeuMynecTsenno B BUJie KprHTa.

W peiicTeuTennno, KAaK NOKA3LIBAIOT HCCTEMOBANNS IMOJTYOKHAC~ |
JeHHHX XAJILKOSUHOBEIX PY[A, KYIPAT NPHHAMIEHKAT K UHCIY
Hanbojiee YacTHX UPOGAYKTOE H3MEHEHWH XAalbKCBUHA, IpHYeM
Kpaiine xapaxrepHa oOBYHAA NPUMECh K KYOPHTY CaMOPOJIHONM
MeIn B BHJE BKPANJICHHEIX MEIKNX 3epen. Hympur B jaabHeii-
eM MOKET HePeHTH B OKHCIIBL I THIPOOKACIBL MeJ, a 2TH B Maja-
XHT 0 TOMY T0T00HEe COeJUHeHH s, NN K¢ KYNPUT HeIIOCPEeCTBeHHO
gamMeIaercsa MajaaxuToM. )

WNunie peaynsTaThl MONYHAIOTCH IPH ORACIGHAN XalbKO3UHA
OKMCHBIM KeJe3HHM cyiabdaToM. IT0 OKHCIEHIE MOKET IPOXO-
JUTH 10 CIeIVIONIM CXeMaM:

CusS + Fez(S04)s = CuSO4 + 2FeS04 + CuS,
CusS - Fez (S04)s + 202 = 2CuS04 + 2FeS0s,
8Cu2S + 4Fe2(S04)3 + 1902 4 6H20 =
=16CuS04 + 4FeS04 + 4Fe(OH)s.

B c¢psasy ¢ TeM, uTo nMpUTa ToYTH Beerpa OGnisaer Oosiee nim
MeHee JOCTATOYHO, a PaBHBIM o0pasoM mmeercA OOKMHO B HAIH
yp@ W CBOOOMHBIN KHCJIOPOM, OYCHb YacTO AayKe B HAYATLHEIE
cTamy XalbKO3MH HEMOCPeJCTBeHHO MOKeT 3aMeIaThcA JIMMOHM~
TOM C IIePeBOJOM BCeil MeJu B DPacTBOP. :

1 CuSOq - 3Cu(OH); — Gpomantut.
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Oba omicannbie «cmocoGa) M3MEHEHMA XAULKOBUHA SIBIMIOTCH
naufoiiee pacIpPOCTPAHCHHBIMU, M ¢ HAMHI 110 OPeUMYyMecTRY Hpu-
XOTHTCSA CUUTATHCA.

Uro ke wacaerca meitcteug H2SO4 u CuSO04, To npm oGbramEBIX
HEeOOMIBIINX KOHNEHTPANMAX HTUX COCTIHEHIIT B BOTAX B0HbI OKIICITO-
HUAL MX JISHCTBHEM HA XaIILKOBMH MOKIO TPEHEOPETs, TaK KK HKCIe-
PUMEHTHL (CM. BHIIIE) TOCTATOYHO SICHO TMOKA3KIBAIOT YCTOHINBOCTE
XanbkosuHa B pasbapmenunix pacrnopax uw H2S0s m CuSOs.

SaC/Iy/KUBACT YHOMHHAHUS JIMIIE N3MEHEHMe XATbKO3NHA B ye-
JA0BAAX GoraToro cHaGKeHNA YIVICRUCIOTON WIIH OmrapGonaTamm.
B nonoGmoit oGcramoBke me memeposTHO HEMOCPEJCTBeHH e 3a-
MELICHIe eTo OCHOBHBIMI KapGOHATAMW Me[n, HANPHMEp, L0 Ta-
KoM cxeme:

2Cu2S + 2COz + 4H 20 4502 =2 [CuCOs-Cu(OH)2] + 2H 2S04,

UpH YCJOBII HEHTPAIHBAIMUN TeM MM HHEM IYTeM cBOGOHON
CePHOIT KUCIIOTEL.

Taxum o6pasom, B HauanbHEE CTaEAN CBOETO ORECICHUS XAL-
KO3HH, B 3aBHCHMOCTH OT 0GCTAHOBKIL, JlaeT PASIMIHEE IPOMYKTH,
U MOMHO CJIACAYWIIMMH CXeMaMd OXapaKTepPH30BATH IJ/iaBHeINme
OYyTE er0 M3MeHeHUH. :

B umcto BOJAHO-BOBAYIIHEIX yCI0BHAX: XaJIbKOBUHE—KY NPT
¢ CAMOPOJHOH MeIbIO 1 WHOTHA KOBEILIHHOM—(CMeck THJpO-
OKHCIIOB W OKMCIOB MeJn)'—Majaxur, XpuaoKo/uIa o r. 1.

B ycunosusx orucoenma nyrem aeiictmms Fes(S04)s:  xamp-
KO3WH-—JIUMOHUT.

I naromenm, B ycioBmsax cuenu@uueckE KapOoHATHBIX: Xallh-
KOBHMH—MAaJaxXnrT,

Ouenr wacTo, KOHEUHO, M3MEHEHIe UIET TIOT COBOKYIHLIM BIIU -
HueM IeJIoro pAga (PakTopoB W 0COGEHHKIM pacHpocTpaneHmeM
Hoabsyerca oruciaeHne xambrosuna Fex(SOs)s npn  wammumn
cBoGojoro Kucaopoxa. B pesynsrate xamprozmim 3aMeniaeTcs
CMECLIO JHMOHWTA W KYNpHTA, J(ABAA TaKk HAZEBACMEE KHpIIY-
Hbe DYIEL® OTH RUDHHYNLIC DPYAH, TpeTepreBad B jajbHEiimen
PARX nsMeHeHHil, MAYmEUX B obmewm CIy4Yae T0 JMHHH BEIHOCA
MeIH, NEePedIyT B KOHIE KOHIOB B JIMMOHNT.

Bopuur3

Amanormumo XaIbKO3UHY GODHHT He uMeeT NOCTATOYHOIO
KOJIMYECTBA CEPBI JJIA HEePeBojla MeAH B PacTBOP B YCIOBHAX BO-

! Yacro prmajaer.

* B coctaB IOCIeTHUX, MOMIMO JIMMOHKTA it RYHOPHUTA, MOIYT BXOJHTH
M ORMCJILT M THIPOOKACIL MEU, CAMOPOJHAA Meh, MATAXHT H TOMY mopo6-
HEIE ITDOJIYKTH HAYAJIBHLIX CTaAMi N3MeHEHHS XaJbKO3MHA.

3SEm COCTap a1eck M B JadbHEHINEM JUIA yOpONmeHHA IpPHHIMAEM Kak
CllsFE 4.
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[AHO-BO3AYUIHOI'0 OKHCIEHHA; KaK BUJXHO W3 CJAeIylOlAX rpyonix
cXeM ero ;M3MeHeHHs B JTHX YCJIOBHAX:

2Cus FeSq + 1802 + 3H:20 = 8CuSO4 + Cu20 + 2Fe(OH)s

"I

Cus FeSs + 902 = 3CuS04 + FeSO4 4 Cu=20

T

2CusFeSs + 1502 4- 6H20 =
— 2CuS04 + 2[CuS0s - 3Cu(OH)e] 4 2FeSOq,

qacTh MeTH OCTAHETCA B BUe KyIpHTa WM KAaKOTO-HHOYAbL JIPY-
roro HepPAcTBOPUMOTO COeJHHeHWHA, THIA, HalpiHMep, CuO mm
GpOIIAHTHTA.

Pz orux ke cXeM BIJIHO, 4TO IPOLYKTAMH HATAJLHGLIX CTaLMi
M3MeHeHNs OOPHATA B BOJAHO-BOSAYIIHBIX YCAOBHAX ILOMIMO
o6pumoro CuSOs moryr Omth FeSOs, myupur m smmmonnt. [leii-
CTBHTETBHO, HEPEAKO MOMKHO HaGmojarh 3amemenue GopHuTa
auMoENTOM B eMech ¢ Kymputom. Ecam obpatuthes Tenepb K ORi-
caenuio Gopumra nox mumnueM Fea(SO4)s m mmeaopoma, 1o oue-
BI(HO, UTO B 9TOM CJjyyae BCA Mej(h JIETKO MOKeT OBITH mepese-
7ieHa B PAcTBOP:

CusFeSt -+ 2Fe2(S04)s + 802 = 5CuS04 + TFeSOq

Hiau
4Cus FeSa -+ 4Fea(S01)s + 6H20 - 3502 = 20CuSO4 + 8FeSO0s +
+ 4Fe(OH)s

u GOpHMT, B 3ABHCAMOCTH OT KHCJIOTHOCTIL BOJ, M/ fyner Hamemno
BHIIIEJ0YCH, MM, W 3T0 00LYHO OnIBaeT, 3aMECTUTCH JIMMOHUTOM.

Uro KacaeTcsi CepHOIl KHCIOTH, TO B pas0aplIeHHBX PacTBO-
pax cua meiictnyer Ha Gopnut ciabl i BINAHMEM €8 MOKHO MOUTH
npenedpedn.

Hagomen, OTHOCHTEIBHO IeHCTBHSA CuSO4 moHO CcKAas3arh
HOYTH TO Ke caMoe, UTO TOBOPHJIOCH BhIIIe IS COOTBETCTBEHHOTO
cIydas ¢ XalIbKONHPUTOM, 3AMETHB JIMMb, 4T0 LA Gopunra BINA-
e CuSO4 He BHOCHT KAKAX-TNG0 Cephe3HHIX M3MEHeHHd B Kave-
CTBO HPOMYKTOB HAYATBHBIX CTAJ(Mil M3MCHCHM.

B ofmeM MOKHO BaKIOYATH, 9TO B pe3ysabTare ORMCICHHA
GopruTa 06pasynTCs, MOMIMO CuSOsm FeSO4, THMOHUT MIIH JITMO-
HUT € KyOpPHETOM (HJIH €. ApyTUAM KARHM-TH60 OKHCIIOM MeJin).
Kynpur B jajbHeimieM mpereprueBaeT Te ke M3MOHEHHH, ¥To OMi-
CHIBAJIMCEH BEIME IS XaabKO3WHA.
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duaprar

3aech cephl Gojiee wiam MeHEC JOCTATOYHO, WToOhl B yCIOBHAX
BOJAHO-BOBJYIIHOTG OKUCJIEHHA NEePeBeCTH BCIO MeAb B pPacTBOP,
HO TIpHcyTcTBHe 00pA3YIOMmelicA npu 9TOM MHEIIBAKOBOI KUCIOTH
HECKOJIBKO YCJIOMRHACT OOCTAHOBRY.

Tak, moskuno npepmomarars, uto B 5THX YCAOBHAX OKUCJICHHE
HAPTHTA HIET [0 TAKOI cXeme:

2Cu3AsSs + 2102 4 TH20 = 2CuS04 -}
+ Cus(AsO4)2 - Cu(OH)2 + 6H2S04.

Wuave ropops, gacts memu Mosker uepeiitu B pacTmop, a apy-
rag 9acTe — OCTATHCA HA MECTe B BUJE TOTO I HHOTO! HEpacTRO-
puMoro ocHosHoro apcenmara venu. Ho raw rar stu apceunars
pasIaralnTcA CepHo KHCIOTOH, TO ecinm NocJeTHAS HUYeM He
HEUTPATMBYeTCA, apCceHnarTsl He 00PasyloTesa W BCA MeIb Hepeiier
B PACTBOP, 9T0 MO:KHO M300pa3UTEH CIENYIOMCH CXEMOil:

4Cu3AsSs + 3502 -+ 10H 20 = 12CuS0s + 4H3As04 + 4H 2SO0y,

Tarxum oOpasom, pesyibrarThl H3MeHEHUS SHAPIATA B BOJAHO-
BOBIYIMHOE ¢0cTanOBKe MCTYT OLITH JABOSAKHMI: OH W/ MOJKeT
ORITE HANENO0 ymajgen (B HeAKTUBHON cpeje), WiIm GyIeT 3amelen
TEM MJIM MHBIM APCeHMATOM MeTH (B IOJYAKTUBHOM IIM AKTIB-
Holl cpeme).

Hpyrme ciayyaw ero mavenenus 3a HeOCTATKOM MEGCTa MBI
sjieck pasbupars me Oyjem; ormeruy aunumb, uto Fes(SO4)s nepe-
BelleT BCIO MeJlb B PAcTBOP M 3aMECTHT SHAPIUT JIAMOHHTOM I UTO
B YCIOBHAX TOHHKEHHOTO cHAOMKEHHA KHCJIOPOIOM 0COGeHHO
MHPOKO PasBUBAIOTCA HPONECChl 3AMCHIIEHHS HSHAPIUTA XATBKOBI-
HOM T KOBEJLINHOM,

bBaexaan pyna

Pasfepem sxech s cayuaii terpasgpurta m s ynpomenus
npaMeM ero cocras orpevaommM (opmyse 3Cus2S . SheSs.

B BOMsHO-BOBAYMEEIX yCTOBHAX cepHl JIA  Iepenoja  seeii
MEJII B pacTBOpP HEXBATUT 1 B HavYaJIbHBIE cTaJiul M3MeHeHnsd TeT-
pasjpuT OyZer 3aMeIaThCA CMEChI0 CYPBMAHBIX OKHCJIOB ¢ KYIpH-
TOM MJIH I\'HI{I’[MH-HHG}':[L JAPVruMu RHCJOPOIHBIMI COeJIMHeHT AMU
MeJIi.

Cxexyiomas rpyGas cxema MoseT WITIOCTPAPOBATL 1IPOLCCE
ORMCIIeHUA TETPavjIpuTa:

2(3Cu2S:Sh2Ss) + 2702 = 12CuS04 + 2Sb20s.

! B jamHOM caywae B KauecTBe NpEMEpa  B3AT  OMMBEHAT —
Cus(AsOg)s-Cu(OH)s.
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Heiicrsuem Fea(504)s, wrag 510 mousruo i Ges NoAcHeHHI,
BCA Medb GyleT mepeBefeHA B PacTBOP, & TETPA3PUT BAMECTHTCH
W JIIMOHATOM B CMECH C CYPBMAHBIMIL ORHCIAMH, WIH OJHIMA
MOCTeHAMH, B CJIy4Yae TOBBIIEHHOH KUCIOTHOCTH.

Kpaiize Tpy/AHO HOJBIMHEIE OKHCIBKI CYPbMBI T4cTO nepemu—
B4OT BCEe CTAAUM N3MCHCHW A TeTpasapuTa m COXPAaHAKTCA HHOTIA
JajKe B KOHCYHKLIX DHTANAX PA3BUTHH 30HH ORHcJeHmA. Hax
W Ipu HAPTHTe, clegyeT OTMETHTL HEepPCIKO 3HAYNTeILHOe pas-
BITHE 3aMEMICHNA TeTPAdIpPHTA B IPOIECcCe OKHCICHWH XaabKO3M-
nom nop peiersmem CuSOq.

I/I, Hclf\O]lOH, MOKHO YHOOMHAHYTH O CpaBHHTGﬂbHO CHJILHOM pac-
TBOpAIOIeM JefiCTBHN Ha TeTpasgpuT CepHOil KHCAOTH, Nepenoji-
meil Ipu JocTyne cBOGOJHOTO KMCIOPORA BCIO MeAb B pacTsop,
HO OCTaBAAIOMEH 00KYHO HA MECTe ORUCIEI CYPBMEL.

Kopeanmi

. (xemMa ero OKHCIEHMS MOKET OBITH BBIPAMKEHA CIELYIOU[MI
PEARILN AMA :

CuS 4 202 = CuSO0y4,
2CuS + 2Fes(S04)s + 2H20 4 302 = 2CuS04 - 4FeSO4 + 2H2S04.

B nocnexaem caywae, npu oxucaenun myrem geictsusa Fea(SO4)s
n npu magmgun ueirpasusaropor HaSO4, rosesnn momer same-
CTHTLCHA JIIMOHHTOM.

CepHasg KHCI0TA B YCJIOBHAX 30HHE OKHCIGHUA HA KOBEILIMH
mouTH He gefictByer. MeqHSBIA sKe cyab(aTr Ipm OTCYTCTBHN KHCIIO-
poa MOJKET BEI3BATHL 3AMECMICHIIC KOBEJINHA XadbKO3MHOM.

B sarxmowenne o630pa DpPONeccon I3MCHEHHHI HEKOTOPHIX TiaB-
HeHIMAX CYJABQUIOB MeIN LHOAYCPKHEM CJICIYIONIHC XapakTepHHe
MOMEHTH.

Cysanuasr Megn Moryr Onte pasduTsl HA JiBe IPYIIIA:

1) rpynna cynasumoB ¢ HeTOCTATOYHEIM KOJIHYECTBOM CEpLI
171 IepeBoIa Beell MeIH B PacTBOD B YCIOBHAX BOIAHO-BO3TYNIHOTH
OKNCIIEHNSA, COCTOAMAA M3 XaabKo3MHA, OOPHATA W GIGKIEIX PYA;

2) rpynma  cyapEIOB ¢ JIOCTATOYHLIM KOJMYECTBOM CepHl,
3AKI0OYAIONIAS XATBEKOINPUT, JHAPTHT M KOBEJIMH.

Bes gaapHeimnx nogcHeHNi 01eBIIHO, UTO IIPH IPOIIX PaBHbIX
YCIOBHAX MUTPAmnsA MeJW B 30He GKHCIGHHA B Caydae Py, 2a-
KIIOTAOMAX 9TOT METAJI MIPeIMYI[eCTBeHHO B BHE MHHEPAIION
mepRroil rpymnel, Gymer ropasno 0ojee 3aTPyAHCHA, HEMKENIN B CIY-
gae Py, 3AKMOUAOMAX B cele MeJh B MHHEPAIax BTOPOIl IpyIikL.

M, maxowmem, ciiefiyeT HOTYePKHYTH, 9T0 B peayibTare [eii-
creusg Fez(SO4)s Ha Meamsie CyabQuIsl IMOCTeNHHE MOIYT 3aMe -
CTHTHCSA MMMOHATOM. A Tak Kak OUpUTa, CHaO/KAIMIIET0 30HY OKN-
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CJCHHA 8THM cyab(aToM, MeTHbIe Py/bl 3AKMIOYAIOT, KAK NPaBHUIO0,
MOCTATOYHO MHOIO M OKHCJIEHHE MEIHBIX CYJIb(HI0B 3aKaHINBACTCS
N0 IMOJTHOTO BaBEPICHUA W3MEHeHMs IMPATA, TO MOKHO AyMAaTh,
4TO SABJICHNE B3aMEmeHus MeIHEIX CYIhPAI0OB THMOHMTOM TOJIAKHO
HMMETh IIMPOKOe PasBHTHE

Mnrpaunﬂ H oCaR/icHue Mead B 30He ORUCICHMA

Bo mcex pasoGpamHnix BeIIe CcJIyUasX OKHCJAGHHA MeJl-
HEIX Cy/JAb(QHUIOB ITABHBIM IPOLYKTOM OKABHIBAICA TIOUTH HEH3MEHHO
CuSOa.

Cynnpar oroT obmajaer npexpacroit pactsopumoctsio (172 r/n
upu 20°) n srnosae yeroituns. Ou oxucsageTca m He THAPOTAYETCS
nogo6HO pacemorpeHHEIM yie MnSOs, FeSOs m TFeo(SOas)s, =
B HOOTOKe paCTBOpOB, JaRITIYAKITIX OGI)I‘-IHI:IB ROMIIOHEHTHI BOO
08Bl okuelenns — Fex(S04)s, HaSOs u oruactn FeSOa, memubni
cyabpar, He H3MEHSSACH, MOKET OBITh BRIHECEH J[OCTATOYHO JTATEKO.

[pasna, ectn nanuse (uccaegosanns uca, Dmmna u Mepsn-
Ha, [8), uro cyneparmas mapa CuSOs nm FeSOi, maanmopei-
creyd, nmaer Cu:S0s2 m Fe2(S04)s mo pearmun:

2CuS044-2FeS04 % Cu2S04+- Fea (SO4)s.

Eenm ycnosua OuarompusiterByior meiirpammsammm 2S04,
obpasyiomeiica npm ruagponmse Cu:SOs (mpm dTOoM BOZHHKAT
KympntT m camopopmas Mensb) um Fe2(SO4)s, 10 pearmus mosker
MajIeR0 TMPOHTI B Hampasiaeanm mampasBo. Ho ¢ gocToBepHOCTHIO
pearnusa 95Ta KOHCTATHPOBAHA JIMINbL NPH TeMOeparypax CBhIIe
40° 1 B 0DBIMUBIX YCAOBUAX 30HLI ORI CIICHH A BPSAL JIH HMEET CKOIBEO-
HEOyIbL OIMPOKOe passurTue, TeM Dojiee, uto 37ech poib FeSOq,
KAaK IPABHJIO, HE3HAYATENLHA.

Bo BeAroM ciyuae, aHaNMBLL COOTBETCTBEHHRIX PY/IHMYHBIX
BOJ| HA 3aKHCHEIL IOH MeIH IIOKAa3EBAIOT €r'0 OTCYTCTBHE.

Tawxmy o6pasom, MBI MOMKEM OPUHATH, UTO B HOTOKE CIeHHpHUe-
cku cymbparHeix pactBopoB CuSOs BmOIHE YCTOHYHE.

Ouesnano, 4T0 eciIM HUKARNX OCAQUTENEH B TpeIeiax 30HHL
OHRUCICHIA HE HMEeTCH, MOCJeHAA MOCTAaTO4YHO CROpPO MO?KéT co-
BEPIICHHO € CBOOOIHTHLEGH OT MeJIM, W TaKUe cJydan BooOle He Pejiki.
B wadvecTBe MIMIOCTPATIH MOMKHO B3ATH CIyYal CuHEIM(HYECKI
MIPATHOH METHOH pYAE B HeaKTHBHOI o0cTaHOBKe, CJaydai,
COOTBETCTRYIOIINIH TPHMEPHO YPATbCKIM KONTYeTAHHEIM MECTOPO-
aenuaM. B aTxX yemopmAX B CKOABKO-HAOYIDL TMpopaboTaHROM
30HE ORHCJICHUH TPYAHO OHRHIATH COXPAHCHUA JaHie HeOGIBIINX
KOIMYECTB MOJIH.

OcHoBHEIM arTOpOM, GIATONPHATCTBYOIIIM PACCETHIID MeIH
B mpeje/ax WM 33 Hpeleisl 30HBL OKHCIAeHHNd, 0e3 COMHEHWH, AB-
JIASTCHA Ta JKe caMasg KUCIOTHOCTH PACTBOPOB, KOTOpag GIarompHsaT-
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CTBYyeT MHUIPAIUU MOYTH BCeX APYTUX HIEMEHTOB, BXOALIMX B CO-
crap cyabuauex pys. Ciaegyer HOZYepKHYTH TOJNBKO, 9T0 YCTOI-
YHBOCTL MEJHOr0 cynb(ara 3HAYATETBHO CHIZKAET TpefyeMym
cTenenh KHCIOTHOCTH 10 CDABHEHHIO, HAIPHMEp, ¢ JKelIe30M H
MapTaHIeM.

Rucnornocrs ske BojJ 30HBI ORMCICGHHSA B o0meM ciyudae Tem
BEINIe, UeM OONBIIe ceprl B PyJax, yeM MeHee akTHBHA 00CTaHOBKA
u yem MeHee Biazken kmammar.! Uewm Gosee, rakum oGpasom, B py-
Jax mmpura, uwem Gojiee TpejcTaBleHA Meln cyiab(ugamu, OGora-
THIMM CepOoit, Tem OoJibInell MOJABM/KHOCTRI0 o0JIajaer OoHA B 30HE
OKMCJIeHHA.

Moikno jajke HeCKOJIBKO BHIOH3MEHHTH (OPMYJIHPOBRY YCJ0-
Buii, 0JArONPUATCTBYIONINX MHETDPAOEM MeIOH, U UPEeJCTABHTL UX
B TAKOM BUJC: MHIDAlHfA MEIH, OPH OPOUYAX PABHBIX YCIOBHSX,
reM Oojiee ofiiervaercs, 4eM BHIOIe B PyJax OTHOLIEHHE Cepb
K Megu, YeM MeHee aKTHMBHA o0CTaHOBKA W 9eM MeHee BIIajKeH
RIIAMAT.

He ocramapimpasce Temeph Ha YCJHOBHAX HMPKYJAADUH BOI,
Tak Kak H Oe3 mOACHeHHIl NOHATHO, YTO 4YeM Gojbme CHOPOCTH
npocaunBaHNA BOM, TeM (0JbINe IMAaHCOB HA IEePeHOC M BRIIEJIaYn-
BaHue Mejiu, nepelijieM K YeJI0BHAM, OXarONpHATCTBYIONMM 0ca-
JRIEHWIO eeé B 30He OKHCJICHHNA.

QaxTopoB, 00yCI0BANBAIOLINX OCUKICHHE MeIN H3 Cylabar-
HBIX PAcTBOPOB, OYeHb MHOI'0. IJIABHEIM M2 HHX, KAk W Bcerja,
SIBJIACTCH AKTUBHOCTH 00CTAaHOBKU ¥ ocolenHo Hagmume Kapdo-
unaros. HapGonarsr, meilTpanmsya cepHyio KHCJIOTY, B JAaJbHeii-
mem BzauMosielicTByloT ¢ CuSO4 m BEICAKHBAIOT MEIL B BUIE TeX
HIIM WHBIX OCHOBHBIX KapOOHATOB, a paBHEIM oGpazom obmergaioT
BOBHIKHOBeHHe pazHooOpasusix  (oc)aTos, apceHmaroB, CHINKa-
TOB M T. II., B KUCJOTHOH oGcraneBre HeycToilunmpeix. [lasHo yike
samedeno Osuto ([l. Bapn, 48), uro B ofmem caydae 30HE BTO-
puYHOr0 CyJABYUIHOTO 00OrameHus, IS 00pasoBaHHA KOTOPHIX
HeoOXouuMa 3HAYNTETBHAA MOTPagusa Meaw, B KapOomartHol
ofcTaHoBRe He pa3BHBAIOTCA BOBCE NI Pa3BUBAIOTCA caado K
KpaiiHe HenpaBuIIbHG,

JApyrum BaskubeiM nyrtem (uKcammm MeIn B 30He OKHCIeHH S
ApageTcA afgcopbuus  ee pasHOOOpPABHBIMH, CTOJL OOHIIBHEIMN
3/1eCh BBICOKOJUCIIe PCHBIMHI BeIleCcTBaMII. JIHMOHI‘ITI:[, HPBMHGSOM,
KaoJiMH, ICHJIOMeJIaH, TINHUCTBIE HpO,‘IyH’[‘H H T. II. CTPEMATCH
vaamure Mejis u3 pacrsopa. I'. Iueiinepxen (2, 132) npexnosaraer
HayKe, uTo MMEeHHO 9TUM HalIo 00BACHATE TOT (IN’IHT, 4T0 B MeCcTOpo-

! Pazymeercs, ciaydail KpaiiHe CyXoro KJIHMATA C SIH30HYECKIMH
BLINAJCHAAMI OCAJKOB 3[ech MCKJ/IOYAETCH, TAK KAK B 9THX YCJIOBHAX OKHC-
Jenne Boobue mporpeccmpyer oueHb c1aG0 (CM. Bhlle) H K TOMY Ke BJarm
MoOKeT OBITh HACTOIBKO MAJI0, 9TO He NPHAETCA W TOBOPHTH O Kakoif-uio
MHTPAINN,
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JFRACHUAX, 3aRJTIOYCHHBIX Cpejill OCHOBHBIX o pojx uiiu nopom, Gora-~
THIX ebimuartaTaMu (JleitquToM, Hedeannom), 30HH BTOPHMIHOTO
oforamennsi pasBUBAKTCH 00MYHO OUeHE ¢J1a00, TAK KaKk obpaayio-
muecd B YCJHOBHAX 30HBI OKWCJIEHHMA U3 OCHOBHBIX CHJIMKaTOB u
(erprmuaTuTon  HEPMyTHTONOA00UBE  MEHEPAJILI ancopoupyior
MeJAbh M MPEIATCTBYIOT ee MUTpammn.

He orpumaa sceii samnoctm B pacemarpuBaemom ciaydae sB-
JIeHUIL a/icOPONMIL, CIeflyeT, OJIHAK0, HOXYEPRAYTh, 4TO HEMEHBIIYIO
POJIb MTpaer, KOHEWHO, W CHJALHO HeHTpajmsymoinee eiicTBime Ta-
KIX CHIINKATOB, KAK He(eIHH, OJUBUH I T. II.

Hanee ciemyer oTMeTHTL KaK BHAYNTENLHBIH daxrop ocamje-
HIA Me[tn B 30He oRucyenns szanmoeiicteue CuSOs ¢ pasamussim
cyabpuiamu, penymee K 00pasoBaANIO CYNePreHnHbIX Me/HHIX CYIIb-
(UIOB — XalLKO3UHA, KOBeJuinHa, GopHuTa.

Pearo mocruras crombko-HuGYIL MHPOKOLO pPasBUTHA, oca-
KICHHE THM IYTEeM BCe jKe CHJIBHO 3aMeIUIsieT MHOTTA HepejBiKe-
HUE MeJIH BHHB3 M B CTOPOHEL

HaHOHEL[, B OTHCJABHBIX cay4uasx sHaunTellbHOe pacnpocrpane-
HEE [0J1y9aeT (PUKCAlNA MeJH B Pe3y/iLTaTte B3aUMO/eiic TRIA ¢ poc-
(POPHORMCIBIMMI, MBINILAKOBOKNCIIBIME, TaJI0N THBIMH, IKPeMHEKM ¢~
JBIMI @ TOMY TOZOOHBIME COCJAMHEHUAMN, BECAKIBAIOUIME Melh
B Bujic passooOpasusix docdaron, apcenmaros, OKCHXJIOPUJIOB,
CHIHKATOR,

Cpenn nocsennux HauGonbmuy passntnem OOJIL3YIOTCA  Cil-
JURATHL TPYHIEN XPH3OKOJUIB, I PeIKO MOJKHO BCTPCTHTH 30HY
ORUCJIeHn A, B l\'()TUPUﬁ 6])[ OHIT HE HPHCYTCTBOBAJH B TOM MJIN HHOM,
MHOT/IAa OYeHD 3HAYMTE/ILHOM KOJHMYECTBE.

Bo muornx ciyuanx, npasma, oGpasopanue XPH30ROILI CBA3AHO
C OTMEUCHHLIMU yiRe SABICHUAMI aJCOPOIII Me/iM TeJAMH KpPeMHe-
JeMa, HO HCCOMHEHHO, 4TO BO3HUKHOBOHIE IX HEPEIKO 00YeI0BACHO.
B3anMoelicTeeM pacteopoB. B aroit cBgsm ocobemmo caemgyer
HOAYEPRAEYTE MM POKOEe pazsnrne XPHSOKOJI B 30HAX ORMCIEHUSH
MecTopoAieHn , Oorathx rpamaroM. llocaenmmii cpasnutensuo
JIeTRO pasiaraerci u o6HIBHO cHAGKAeT KPeMHe3eMOM BOJE, OMBI-
BAIOIIHE 30HY OKHCIENHSI.

Hecronbko ciioB Hajo ¢kasaTh 0 MHOrOUHCIEHHEIX cyabpar-
HBIX MupHepaaax Mejin, B OCUGLIX. crneunajbHBIX YCIaoBuAX noJjryygalo-
IMEX 00mupHoe pacupoctpasenie. BoJdbMNHCTBO U3 HITX (mermo-
9ag _OCHOBHEIE CY.L(ATH) IPEKpacHo PacTROPAETCA B Boje.

B cuasu ¢ oty tunnuno ux oGpasoBamue B BEIE BHIBETOR Ha
CTeHRAX BRIPA0OTOR M OT/EIBHBIX NYCTOT, HA OTBAIAX If PYIHBIX
mrabeasax u . m. B mexoropmx ke caywasx, n YCITOBHAX, HAIPH-

! B cymmocri, He BIOJAHE HCHO, HMeeT JIm 3JleCk MecTo ajcopOuusa B Tec-
HOM CMBICJIC CJTOBA IVIM HPOHCXOAUT OGMEH KATHOHAMH MEMRTy nepMyTHTO-
HIaMH H PacTBOPAMM, HECYHINMH Me[b.
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Mep, KpailHe CyXOoro KIOMATA, B 30HE OKICICHMS MOTYT oOpaso-
BaThCA OOJIbIONE NX CKOIIGHWST.

Bee mepeuncienase GopMsl (GUECAIIH Me/ B BIe Kapbonaros,
cyasdpuaon, gocdaros m T. M. He ABIAOTCH JOCTATOTHO TPOUHKIMA,
B wactaoctn 1 H2S04, n Fe2(504)s serxo pasmaraior ux, IepeBOid
MeIb CHOBA B pacTsop B Bume cymandara.

B ofmey ciayuac, PN 0BHIAN MHPUTA B PYAAX H OOBIYHOM 32
MA3THBAHEN €0 OKHCIeHWA 10 CPABHEHWIO ¢ MeTHBIMU ¢yJbu-
IaMH, 30HA OKUCIAeHHH, cHaliiaeMasd ele J0CTATOTHO 00MIIBHO 1
H2S04, u Fes(SO4)s, MomeT MOUTH HOTHOCTRIO OCBOOOIATECA OT
Me/IHBIX MHIHepaJJI0B.

Ho mame ocim MeJHBIe MITHEPATEl COXPAHAKTCA M JIO TaKUX
¢ragmif, KOrjga BOXEL TMPHHUMAIOT XapaKkrep OOBITHBIX I'DYHTOBBIX
BOX, BEIIeJAUMBAHIE MeJH, XOTA H 3aMe/UICHHBIMH TeMIilaMd, BCe
e COBepIIaeTeA. :

JeiicTuTebEO, Ma/JaxurT, HAMpPUMep, a TAK/Ke W MITHE Pkl
TPYIIEL XPUBOKOIIIB, 00/IaKal0T HeKOTOPOil (TOUHO He OHpefeseH-
HOIl) PACTBOPEMOCTLIO B GHKAPOOHATHEIX | M IMEIOYHBIX BOJAX I 10~
CTENEeHHO MOTYT OBITH IeJINKOM BBIHECEHEl W3 HpPeJelIoB 30HBl OKIC-
nenua mpu obpaborke mocseneil 0OBITHBEIMEI I'PYHTOBRIMU BOJAMIL.

Eme Gomee pacTBopnMml rajgoufssie coequnerna mepu (1 x
Bojs, HaupuMep, pactsopsier 435 r CuCle mpm 20°), u overnjmno,
4TO, HECMOTPS HA MAJIoe COojepskanue TaloujoB B IPYHTOBEIX BO-
[Aax, OHH, jeilcTBYA HA KHCJIOPOJHBIE COG/MHCHHA Mejn, MOTYT
MrpaTh 3HAYATENLHYIO POJIH B BHINEAATMBAHNN e U3 30Hhl OKHCAe-
HES B KOHCYHBIE CTAIMM PAa3BUTHA TOSJeHE.

BooGue HAIO MONUepDKHYTH elle Pas CPaBHATEIBHO OOIBIIYIO
HeyCTONUMBOCTE TOYTH BCEX COENUHEHWIl MemH, obpazynomuxcs
R 3oHC OKHCIEHWA.

B cpsam ¢ 9TMM BIIOJIHE @CTECTBEHHEIM ABJIACTCA CTOIL 4acToe
peaKoe BHINE/AUABAHITS MeAM U3 OKmcTenunix Berxonon. Iocmen-
Hee IPOXOJUT WHOTAA HACTONBLKO IOJIHO, YT0 TPYAHO OnBaeT masKe
IpefmosiaraTh MPOHCXOMJIeHIe JAHHOr0 OKMCTeNHOro MaTepmaia
M3 CHONBKO-HEGYXL GOTATHIX MeNHBIX DYI.

MunepanorHs Mejm B YCAOBHAX 30HbI OKHCIENHsA Cylb(umnoro,
MECTOPOEIeHHA

Boanmoe pasnoofpasme MHHEPAJIOTHILCKOrO €OCTaBA M llapa-
FEHETHUCCKAX COOTHOMEHMIl SIRIACTCA XapakTepHoil 0c00enHoCThIO
OKMCJACHHEIX Py MeIHHX MecTopomennii. CnucoK MUHEPATIOB,
BCTPEUYCHHBIX B NOoCJHeTHHX, COMEePHEHAT OROJO cTa "aBBaHIII"I, He

1 Juvonc (I, 143) upusogur crapmaane (1848 r.) manssie . Jlsccomnst,
COTJIACHO KOTOPBIM OJ{HA YacTh rapOonara MeJH PacTBOPSIETCA B 3333 gacTax
gon, macwmennoii COx mpir 10° u naBmennm B 755 MM.
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CUATAA IeJ0H CePHI OJMiKe He H3YJeHHBIX HEOUPeeJeHHBIX CO-
CIMHEHAH BapbLUPYIOMEro COCTABA.

CavsrMm  pacnpocTpaHeHHEIME MEHeDAIAMH Me[H, BCTpEIalo-
WuMACA OyKBaILHO TOYTH B KMROH 30HE OKMCIGHHA MeIHOTO
MECTOPOKICHNA, CCIH WCKIIOUATE CJAYYAN MOJION0 BBIIEIAYNBa-
HEA, ABAIOTCH CASNYIONNE: MAJaXAT (M OTIACTH a3YPUT), MIHE-
PATIBL TPY UKL XPUBOKOJL/ILL (11 ONM3KAe K HAM), KYIPHT, MCIAKOHMT,
Cylepreuusie ¢ yabQuin (XaapKo31uH, KOBEILIMH) i CAMOPOTHAS Me/Th.

llepeuncenunie Muepaner, KaK HPABIIO, MPeJCTABIAT MAG-
JOHHBIA CHMCOK, GeCKOHEUHO MOBTOPMEMEII TIPH XapaKTepPHCTHKe
MHHePATOTHN Me/[il B OKHCJCHHELX PYAAX TOTO M MHOT'O METHOTO
mecropokmenus. [Ipm arom wommwectsenmoe mpeoBiaganme oT-
TeTHHBIX MITHEPATIOR Yallle BCeT0 0TREYAET TOM HOCAe[0BATeNILHOCTIH,
B KOTOPOIl OHH BHIIIZ HePeqmcIeHs. Bce 0CTaNbHBIe MHOTOUMCIOH-
HbIe CYICPreHHBIE ME/IHbIC MEHEPAIL SIBIAIOTCA WM BTOPOCTEICH-
HEIMIL IIPAMECAMIL, MM HOTYIa0T NHTPOKOe PasBATHE JTHOIL B Peji-
KAX CHeOUATLHBIX CIyIanx.

B naparenesice OKHCACHHBIX MeIHBIX Py HAGIIOZACTCS TA Ke
fonkmag mectpora, 9to m B ux coctaBe. Kcan mexmoants w3 pac-
CMOTPeHHNA Taparene3uc arrperaton, o6pazoBaBIUXCA MyTeM 3a-
MOTHEHUA TYCTOT, W3-3a ero OOBLIYHEIX, 9aCTO HEBAKOHOMEPHBIX
Kosebanuil u 06PaTATECA JMIIL K arrperaraM, BOSHHKIIAM nyTeM
HOCJIeOBATENILHOTO 3aMeIeHNs, TO 37ech BO3MOKHO CIENAaTh Cile-
Ayomue 3aMedanusi oOMEro Xxapakrepa.

Mu ywe Bujesn BRINE, XapakTepMAyA HAYAILHEE CTALMM
H3MEHeHNsT OTIENBHBIX CYJIL(UOB, YTO NAPATEHETHYCCKUe pSIbl
BIOPH'HBIX ITIPONYKTOB, MX 3aMemaIiX, a PAaBHO M XapaKTep
MOCTeHNX, BOOOMmE TOBOPS, PA3TMuHEL /I PAsAHIHBIX CyIb(m-
A0B W MEHAIOTCH, KPOMe TOr0, B B3aBHCHMOCTH OT O0GCTAHOBKH.
Henraa moaromy nath cROIBKO-HIGYTE KOMIAKTHON I CKOMBKO-HI-
Oy/Ab YHUBEDPCATBHOI CXEMEl TAPATCHE3NCA OKMCTCHHEIX METHEIX Py

IMoskanyit, 3mech BO3AMOKHEL JIHINL caenyomue 0000MeHn.
Tar, Gorarse memsio u Gexunte cepoit cyanumsr Ipn oKumcICHMmI
Jaie BCero B MePBYIO OYCPeIh 3aMEImAOTCs KYMPHTOM, OOGKYHO
B CMeCH C JJUMOHHUTOM, A eCcJI IPHHATL BO BHAMAaHUE, 9YTO 9TH CYJIb-
(HIB HepelKO PA3BHBAITCA KAk NPOMEKYTOUHbIT TPOJIYKT IIpN
OKHCJICHUT T OeIHBIX MeIbio cyasdugon, To OYeBHHO, YTO KYIPUT
Oymer ouenb WaCTO OZHMM W3 TEPBHIX HPOIYKTOB ORHCIenms. Wa-
MEHeHle Ke RyopuTa ugeTr uJjim B HamupapJIeHMN 3aMeIlleHu s cer'o He-
OOpefesIeHHOI0 cOocTaBa CMCCHIO, 3aKII0YA0MEeR OKHeL  Mejn
(MeTaKOHUTOM, CMOTIAHON Mejinoii pynoii), nin on HEeIoCPeIcTBeHHO
HnepexoqTaT B MaJaxuT 0 pexe B XPHI30ROJLILY.

Taxum ofpasoM, pag cynrsua—xynpur, AHEMOHHT (kupmmy-
Hag MegHAA pyjna)—(MerakoHHT, cMoiAAHas Memgwas pyma) b —

1 Yacro mrmagaer.



Mastaxut (Xpusorosma) OyjAer OJHUM U3 pacupocTPaHeHHBIX PANOB:
B OKHUCJICHHBIX MEIHBIX py/lax.

Oco0enHO OH THMUYEH /Ui XaIbKO3MHA, A KOTOPOTO MOMKET
majke cumTarhes maumbolsiee pacrupoctpanenneiM. M ecom yuecTs eme
HEKOTOpHIC BTOPOCTCHEHHEIe MPOJYKTH, BOZHHKAIINE HPH ORHUC-
JIeHUN XAIbKO3MHA, TO BEINICYIIOMSHYTEI PAJ IPeJCTABITCA B CJIe-
Hy0OneM BEJE: XaTbKO3UH—KYIPUT, JHMOHHT, CaMOpOHA ME/lb
(KoBermmiH, cyindars) ! —(METAKOHNT, CMOJISHAS MeHAH PYHAa)—
MalIaxuT (XPHBOKOJIIA, a3ypHT).

Jlnst XanbKOUHPHTA, COTMIACHO JAHHBIM, M3JL0KeHHBIM NpH pac-
CMOTpPEHHH ITIPOTECCOB ero Ma3McHeHns, Hamboraee THimunmiMu Gy-
IyT, BepOATHO, TAKHe pPHJILI:

XaIBKOTIPHT—/THMOHAT;

XaNBKOIN PUT—IMMOHIUT—MAJIaXuT (XPHB0OKOJLIA, asyput);

XaJbKOIW PUT—XAIBKO3HH  (RoBeJUIMH,  OOPHUT)—KYyNPUT,
auMoHNT (KUpUMYHAA MegHAS  pyAa)—(MCJIAKOHHT,  CMOJISHAs
MejHag pyfa)—Mmamaxur (Xpusokojuia, azypmr).®

He racasch Temeph napareHeTHYeCKHX PSAJOB JPYIUX MeJXHBIX
cyabuaoB,® a paBHtiM 00pa3oM LOJIOMKeHHA B BLIICIIPHBEEHHBIX
pAgax OCTAJIBHBIX MHOTOYHCJIeHHBIX MHHBPHJIOB ORKHCJIEHHBIX Me]J-
HEIX pyiL,* nepeiijieM Temeph K cucreMatiueckoMy o030py MuHepa-
JIOTHY  [I0CTIeHUX.

CaMopopnbie dIeMeHTb

CRMOPOIBAR " MEIE . . 0 o e e e Gl

OOpraHeiimuIi MHHEPAJl OKUCJIEHHBIX MeIHBIX pYI, HO BCerjia
PasBHBACTCH B KOJLIUECTBAX, COBepHIeHHO HeamaunteabHbX. OGpa-
JoBamnue CaMOpOI_[Hl)I‘r_'I MeIon C¢BA3aHO II[)(;‘-HMyHI(}L‘-TBeHHO ¢ OKHCIIe-
HUeM XalbKo3HHA (CM. BHINE), M HOTOMY KpaliHe XapaxkTepHO pas-
spTHe ee B BHIE MeAKHX sepeH, pacceannsix B kynpure. Hepenro
3areM oma oGpasyercs IPH B3auMOJeHCTBAM MeJIHBIX PAcTBOPOB W
opeyae Bcero CUSOJ ¢ ORHCIaMB M l'l],’IpOOICI{CJIElMlI neJqesa,

1 Qcobenno ocHoBHLle, THIA, Hanupumep, Opomranrmra,

: I, Weapru (§4), Hayvanuii Jera/lkHO Maparenesnc MejJHEX pyJ, Cau-
TAeT CAMHIM DACIHPOCTPAHEHHBIM TAKOH PAN  CYIbHHI—KYyNpHT—MeTaK0-
Hur (CMOMMHAA MeJXHAs PyAa)—MaJaxur, II MeHee PAaclHpocTpaHeHALIM, HO
Bee FKe JIOBOJIBHO YACTRIM psj cyiaspug—yamdaxur. Oba arw paja, I0 Ha-
HICMY MHEHHI0, OTHOCHTCH He BOOOHIC K MEJHEIM CY.hpuiam, a HpeuMylle-
€TDCHHO K XallbKO3WHY; KpOMe TOro, psj cyabui—maiaxur BpPAX M
ABJACTCH JIOCTATOYHO YacTLIM, MPHYPOUYHBAHACH UH!;‘L[]I(‘{)II‘IL‘CKII K pe3ro Kap-
Gonarnoil ofcTaHOBKe. -

3 CooTBeTCTBEHHBC J@HHLE IPHUBeJieHR HpH XapaKTepUCTHKe Hpolecta
OKHCICHHA ATHX CYIb(uIon.

4 Jlenwrii paAx AAHHEIX H3JIATaeTcA HAzKe, LUPH OHUCAHUH OTeJbLHEIX
rpyiil MAHEPAJIOB. =
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B CBASH C 4eM B IYCTOTAX JHMOHMTA JOBOJABHO 9ACTO BCTPeUANTCH
CROTJIEHIA KPHCTAIIOB CAMOPONHON Memm.

‘JIpyrue cmocodnl ee oGpasopaHndA, Kak, HANDUMEP, BOCCTAHOB-
JIenne KYNpPUTa OPTAHMTECKIMI COeTUHCHWAMN MK FeSOsm 1. 1.,
CROpee MMEI0T IOITNHEHHOe 3HAYCHNC.

Cyanduan
TEABROTUR L o asic T w5 ae e v GRS
B TR R e S LA R )17
Bopuat S e e PO 1 R e R B
MEATBEOMEPHT - 5 . o0 s eiior s w o i - FiogSyCuah

Bee ot cyanuinl CROIBKO-HHOYIL MHPOROC PAZBATHE MOIY-
9a0T JOMIIL B OTACABHEIX YJacTKaX 30HLl OKHCICHHA W HMEHHO
TAKAX, I'JIe BOBCE WJIH TOYTH BOBCE OTCYTCTBYeT ¢BODOIHBIA KAcCIIO-
pon. Ux ofpasoBaHme OOKYHO CBAZAHO ¢ HAYAIBHEIMA CTATMAMA
pasBNTHA 30HBL OKMCJICHHH, KOIJA OHII HEPeIKO ABIAIOTCS IpO-
ME;KYTOYHBIM TPOAYKTOM IIPM OKHCJICHHH TeX WM WHHX CYJIbQu-
moB. [napmas ke o0nacth pasBOTAA CYUCPTeHHHIX CyJabQuuon
MeIM — 9TO TAK HA3EBaeMasd 30HA BTOPHYHOIO cyJib(QamHoro 060-
ramenusi, cOBIATANINAA B 00IEM cJaydae ¢ HIlHEMA TODPH30HTAMI
20HBl TPOCAYABAHMA M C. BeDXHEMI — BacTOIHOI.

WNMerHo B 9TAX y4YacTKAX, B YCIOBHAX IOYTH IOJHOTO OTCYT-
¢TBHEA ¢BOBOAHOrO KUCIOpPOIa U KpaifHe ciaboil InpRyIAnMM BOJ,
OCYUICCTRIACTCA BOBMOKHOCTE PereHepanin MeJHBIX CyJabQUAOB.

IMponeccsr 06pazoBaHmA MOCTETHAX B YCIOBHAX B0HBI obora-
nleHust M3ydaanch MHOTHME ABTOPAMI, 0 0cO0GHHO ACTaIhHO OC-
BemeHs OHN mecaemopanmavn 9. [uoca, 9. dmmmua m X. Mepsura
(18). Beugy Toro, uTo aHaIorHYuHbBe HPOMECcCH HMEIOT HeKOTopoe
pasBATHe B 30He OKUcIeHnda, GymeT HeGecloe3HBIM M3JIOMKNTH
37ech OCHOBHBIE Pe3yiIbTaTs pabor ymomanyTtux asropos.! ITocnen-
HIMH OB DPOBEICHE! CIIeVIONINE JKCIePUMEHTEL.

Pasbasmenasivu  pactpopamn CuSOs upu reMmeparypax or
30 mo 200° Gea mocryna Bozayxa ofpadaThIBalicE Pa3IWUHBIE ecTe-
CTBeHHBIE CYILQUIBI: XaTbKO3WH, KOBEIINH, OOPHHUT, XalbKONH-
pUT, NUPPOTHH, HUPHT, calepuT M TaJeHHT.

Bo Beex cayuadx MONydeHBl OBIH TPOAYRTH oborameHus,
HpefcTapleHHble IPeEMYIECTBeHHO cyab(umamu Me/n I B HEKOTO-
PHX CHeNUANBHBIX YCIOBHAX — CAMOPOIHOH MENBI0 W KYIPUTOM.

Bo Beex cayuagx Tamke Hogydanuch cyJabQaTl MeTajioB,
COMeP/AHABIMAXCA B HCXOAHLX cyabduaax, n oosrano H2S0a. Hocnen-
Hs51 00pPA30BEIBANACH B Pe3yJbTate OKUCIEHHA CeDPH cyTndumon
MEJIHEIM CyJbPparoM, KOTOpPEHII B ofmeMm 006j1agaeT OKHCIAIIIHME

! Huwe NPHBOXATCA € HeOONBIIAMA COKPANICHUAMHI pe3ioMe CTAThH
ITmca, danmea m Mepsuna.
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CBOMCTBAMM, ¥ HE TOJBLKO LIPW BRICOKUX TEMLCPATYpax, HO U lipw
HHBKIX.

IKCIEPUMEHT ¢ IHPHTOM HOKA3aJ, YTO 3aMEIEHUE ero XajhKo-
3HHOM MJeT ciejaylonimm oGpazoM:
oFeS:2 + 14CuS04 4 12H20 = 7Cu2S + 5FeS04 + 12H2504.1

W samemenwe KoBeIImHOM:

4FeSs 4 TCuSO4 -+ 4H20 = 7CuS + 4FeS0s = 4[2S04.

[MocnennaAa peaxkums, BOOJHE BO3MOKHO, NMEET MECTO W npn
3aMeIleHin THPATA XalbKOBMHOM KaK IPOMeKYTOUHAf, HePBO-
HAYAILHAS CTAgnA,

[Mupporun mox Bosmeiicreuem CuSOs H3MEHANICHA B XaTBKOIM-
PHUT M, BEPOATHO, B GOPHHT, HO B CBABK C TM, YTO IMPPOTHH HMeeT
BAPHAPYIOIII COCTAB M HAa HETO JelCTBYeT OJNH U3 HPOJIYKTOR
peakmmn (I12504), mocnepunaa e Moria GuTh TOYHO paccunrana.,

XaIbKOOUpPAT HBMEHAICH B XAIBKOSWH M KOBEIINH 110 ¢Jle-
TYIOIIM PeaKImAM:

9CuFeSs -} 11CuS04 + 8H20 = 8CusS + 5FeS0s -} 8H2S04,
CuFeSz+ CuS04 = 2CuS 4 FeSOs.

T'ak se BepoATHO, KaK U B cIyYae MUPHTA, YTO HOCIEHAA POAKIILT
uMeer MeCTO W IPH H3MEHeHHWH XaJbKOMHPHTA B XAaJlbKO3HH.

BopruT usvensicsa B XalIbKo3uH I cMech XaIbKOBHHA ¢ KOBEJ-
JHHOM HO PeariusM:

9CusFeSs + 11CuSO4 + 8H20 = 18CusS + 5FeS04 + 8H2S04,
CusFeSs 4 CuSO4 = 2CuyS + 2CuS 4+ FeSOs.

HoBeine 1 xaiabpKo3mH:
oCuS + 3CuS04 + 4H,0 = 4CusS - 42804,

ITpu arom momywenm Gruim JaHHEE, YTO pEAKIUSA IPOTEKAET
B IIBC CTaJiH:
CuS —|— 7CuS04 —[— 4H:0 = 4CquO4 —I— 4H2804,
CuS + Cu2S04 = CuaS + CuS0s.

He wmcrmovera BO3MOMKHOCTB, 9YTO HTH jiBe PeAKOHH HMEIOT
MecTo, Koraa u apyrue cyasduant, pearupysa ¢ CuSQs, garor xams-
KO31H,

! 910 _ypaBHeHMe, a PABHO M BCC HIGKENPHBOJIMMERE, paspaloTaHBl aBTO-
pamu Ha 0ase TOTHOTO ONpeeIeHNs XapaKTepa I KOMMTECTBA IOY9eHHBIX
NPOJYKTOB, KAK TBEPALIX, TaK M RUIKAX,
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Cd)anepu'r n IaJIGHUT USMCHAJUCH CHa4dYajla B KOBEJIJIHH H 3aTem
B XaJIbKO3HH:

ZnS + CuSO4 = CuS + ZnS0q,
9CuS + 3CuSO4 + 4H20 = 4Cu:S - 4H2S04,

PbS + CuSO4 = CuS + PhSOs,
2CuS + 3CuS04 + 4H20 = 4CusS + 4H2804,

Brulo ycramomieno sareMm, uro HOPANOKR YCTOHUMBOCTH Lpo-
AYKTOB CyIbQUIHOT0 000rale ns o OTHOINEHNI K PACTBOPAM MeJl-
HOTO cyab(ara 7TaKoB: XaABKOINPHT—KOBEIIHH—XAJILKOSHH ;
RQURABIL 13 HOX H3MEHACTCA B HOCASAYIOIMI TPH AajibHENmeM
peiictan CuSOs. Xanbkosun, nambeliee ycToilumpeiit ua Beex,
B Koulle Kounos aeiictemeM CuSOs mosker GBITH Ipespalien B Mefb
M CePHYIO KHCJIOTY, XOTA U OYeHb MEJUIeHHO, Jae HpPH TeMIepa-
Type 200°,

Cpasmenne peayiabTaTtoB DKCIHEPUMEHTOB, IPOBEIEHHEIX G OJ(-
HUMM 1 TeMI 7K@ HCXOQHBIMI IPOIYKTaME UPH PasiMdHbIX TeMnepa-
TYpax, IOKasajo, 49T0 B OCHOBHOM H3MEHAETCH JIMIIL CKOPOCTE
peakunu, mno me mX cymuocts. [Ipm BECokux Ttemmeparypax,
OpaBja, UMET MECTO HEKOTOPBIE BTOPOCTENeHHBIe PeaKINN, TTOYTH
HesaveTnnie npm umskux., Tar, FeSO4 wactmumo wamensercsa B
Fe2(SO4)a mpu meiictenn CuSOy:

-

2CuS04 + 2FeS0s 55 CuzS04 + Fea(SOu)s, (A)

i npu remueparypax 100 m ocoGenno 200° rmapomuns o0ycsonm-
BaeT 00pasoBanie B3HAYNTENBHEIX KOJMYECTB TeMaTHTA, KyNPHTa
H CaMOpOJHON Meu.

OrHocnTeIbHO BANAHUA HA XOJI rpotneccos oboramenns: 2S04
u FeSO4 Gbutu j1o0HITH Takme Tanubie.

OBoraumenue nmpuTa # XaXLKONWPHTA 3aMETHO 3aMEJUIAIOCE
npu mosbimenun copepsxasng HaSOs, 9TO, 0weBHEHO, CBI3AHO
¢ ociabieHueM MiM jlaike npexpamennem rujponmsa  Fes(SOa)s,
obpasyiomerocs fipn BaaumopeiicTeuu CuSOs 1 FeSOs (cm. Bhime
peariiiio A). A a0 B ¢BoI0 0Yepeab yMeHbIIAN0 KosmaecTBo CusSOy,
YCKOPAIONMero 3HaYUTENLHO X0 oboramenus. B cayuae e raie-
HHATA, casmepura, MHPpPOTHHA ¥ GOPHHTA HOBHIICHHE KOHIEHTpA-
mun H 2504 yckopsaiio xox oforamenus, Tak KAk «PacTBOPHMOCTEY
9THY CYABPUAOB BHAYATENBHO YBEIMYMBAETCH B HPUCYTCTBHE
H2S04. Iossimernme copeprkanun FeSOa mma Bcex cymsgmmos
YBeJIMYHBAJIO CKOPOCTh O0OTAIeHHs, TAR KAK YBeJIHYABAJIOCL
wommaectBo CusSOs, mO ddderr sror Bekope mpomamanm, ecim He
OpUHUMAaIoch Mep K ygameHmio obGpasyiomerocs — Fes(SO4)s.
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B 3armioueHmne WHI@PECHO OTMETUThH, YTO BCC HOJIYYCHHLE IPO-
AYRTH 00OTAIMERHA OBUIT RPHCTAIIINIHEL 1T pasBUBAJIMCE B MCXOJ-
HBIX cy/abHIAX TaK jKe, KaK oTO pabmaoaercad B eCTeCTBeHHEIX
PyIax 30HBI BTOPHYHOTO cyapuuoTo 000raleHn .

OxHeaAnl 1 THIPOOKUCIDbE

1 {5 L e N S T A e . Cug0
TeHOPHT (MEAAKOHHT) . . - « « - = o = = o v . Cu0O

O6a arm MmHepaia, B 0COGEHHOCTH KYNPHT, UMEIT HIMTPOROE
passBmTie B 30HAX OKHCTEHUA, ABIAACL IO MpenMyIIecTBy LpoMe-
SRYTOUHLIMY ITPOTYKTAMU IPH OKMCIIeHUH foraTelX Meiblo cyabdm-
OB, TAKIX, KAK XalIbRO3UH, GOPHAT, KOBEJITIH. B ropasmo meun-
[TeM KOIMYCCTBE Pa3BUBAIOTCS OHM IPH ORUC/ICHHN XAJbROMMPHTA.
B cpsasm ¢ 9THM GojIce MM MeHee PeTHMOHAIbHOE PacipocTpaHe-
Hie OKNCJIOB M B 30HE OKHCIICHHA, KaK MPaBHIIO, CIYHIT yKa-
3aHEeM, UTO U3MEHCHHIO MOJBEPIIIICH PyIE, forarele TAKMMU CYIIb-
gmgamm, KaK XaabKO3WH, GopHAT, JHAPIUT, KOBEJUJIMH. Wuaue
FOBOPS, OKHUCIHL MM FBIAIOTCA HACTO MHANKATOPAME OKMCJICH-
HBIX, BTOPMYHO 00OTAMCHHBIX MEHLIX PYyI.

Hynpnr BeTpedaeTcsl B OKHCITCHHBIX pyaax, oGpasys pasHO-
«00pasnoil GopvbL I BEJIMTIHEL 36 PHUCTLIC CRONJICHH, PeiKe B BHJC
KPUCTATUIOB M KPHCTAJIHYECKNX KOPOR 0cOOGHHO 4ACTO B BHUJE
TecHON cMecH ¢ JPYTAME IPOJYKTaMi H3MCHEHIH cyapuon.

Tak, MEPOKAM pAa3BATHEM IOMB3YIOTCA TECHGHIC CMECH ©ro
¢ OKHCIAMA ¥ THPOOKMCIAMN 7Kejie3a, M3BCCTHBIC IO HA3BANICM
KAPIHIHBIX MeJHBIX PYI. [locmequne NPECTABIAIOT JITMOHHTO-
nojI0BHEe arrperanun ¢ APKOM KOPHYHCBO-RPACHON T/ KPaCcHOH
oxpackoii. [ToMuMo KyIpuTa H JIMMOHHTA B COCTAB X MOTYT BXO-
[UITE 1 ApYyTie MAHEPAJIs; BIOJHE BOSMOMKHO /aike, 4To HEKOTOPHIE
KITPITHEE PYJB, TOCTATOTHO GorarTsie MeAbI0, COMEPIKAT LOCel-
HIOI0 He B KyIpHUTOBOil opme, a B BHJE KAKHX-TO HHELX, OurmrRe He
H3YYEHHRIX COR{HHEHIIL. Tag, mccaeToBaniusa AJIMAIBIKCKHX KAp-
ITYREIX METHBIX PV, mpomspenenubie A. B. Ty piUHBIM, IOKA3AIIN,
HqTO HyﬂpHT B HX cocTase urpaet COBBP]I[GHHO MOJIMHCHH YO POJIL
If 4o IJIABHAS YACTh MEJIH CBA3AHA C eIle COBEPUIEHHO negundepen-
[UPOBAHHON CMECHIO JIAMOHUTA ¢ KARHMI-TO MEIHLIMIL CO@IUHC-
sy, CMech 374, BO3MOKHO, UPeACTaBIdeT PasHOBUIHOCTE OIMM-
CBHIBAGMBIX HIZKe CMOJIAHLIX MCHHBIX pPYI.

Kyupur, Kak yie YRA3HBAIOCh, ABIICTCA IIPOME:KYTOYHEIM
MPOAYKTOM H CPABHHTE/IBHO GBICTPO 3aMeINaeTcs APYIuMIL COCMIH-
HeHUAMA, 0COOEHHO YacTo MajaXuToM. IIpn sroM, mo mccaeROBA-
muam . [saprma (54), yacTo KympHT HEpexoguT cHauaja B Me-
JTAKOHETONOZOGHOE BEIIeCTBO, A NOCTe[Hee YiKe 3aMellacTci Ma-
JIAXITOM, PeKe asypuToM NI XPUBOKOIIION.
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B npornsonomoskrocTh KYynIpUTY, OKHCH MEUT (TEHOPUT — Media-
KOHHT) KPaiiie PeJIko BCTPeYaeTcsl B OKHCIEHHEIX PYAaX B CKOIBLKO-
HIOYIE MAuBuyamnanposannom sijte. Ocofenno pegra Kpueras-
JMYecKasg PasHocTh — TEHOPHT. 3eMJIIMCTAA e, MM MacCHBHAS
PasHOCTh — MEJIAKOHUT — XOTA H BCTPedYaercs vame, HO PasBH-
BaeTCA NPeMMYIMIeCTBeHHO B BUJIe Pa3HOOOPA3HEIX, MHOTAA Kpaiine
crabo mupdepenmEpoBaHHEIX CMeceil ¢ OKMCIAMH M THIPOOKHC-
JlaMu MapraHna n jreje3a, KPeMHe3eMOM, KapOoHATAME H T. II.
Mmenro ® 10100HOrO poXa CMECAM OTHOCHTCH TAK HAZEIBAEMAS
MeJHAdg YepHb W MHOIME M3 CMOJAHBIX MEJHEIX PYA.

Menuas sepus npejicraniger cofoii seMaucTHe IOPONIKOBATEHE
PasHOCTH YepPHOro WBera, KOJeOTIONMECH B COCTABE OT BAJOB
¢ TeM MJIM MHBIM KOJMIeCTBOM aJlcOpGHPOBAHHON Mean (CM. BBIIe
JAMIAHTEL) [0 HOYTH WHCTHX MesdakonnTtoB. CMonsiHasm ke Mej-
Hast pyqa, NpejcTaB/Isioas IIOTHEE arrperarl ¢ THINYHEIM PaKO-
BHCTRIM M3JI0MOM, CMOJISIHBIM OJIeCKOM W TeMHOKOPHYHEBEIM JI0
YePHOTO LBETOM, WMeeT COCTaB, KOJeGIIONHIICS, TIo WMCeCileLoBa-
gauaM @, Fuasga (59), 0T KOAMOMTANBHBIX CMECEH  KCIC3HBIX M
MEJIHBIX THIAPOOKMCIIOR 0 TOBOJLHO UMCTHIX XPHB0KOJLI.

VYemosna Bo3HMKHOBEHHS BCEX HTHX MeTHBIX YepPHEH M MO~
HLIX pPYI 9pesBBIYAlHO PasHOOOpPAasHbl. 3Iech BAMKHO OTMETHTH
b, 4T0 pasHocTH, Hambosee Gorarsie CuQ, mamBomee Oumaiue
K MEJakoHuTy, PasBHBAIOTCA 4Yalle BCEro IIPH HENOCPeIcTBeHHOM
JaMelmeHnn KyNpuTa, a Takike GoraTeIX Me[nio cyabdumosn.l
Becema cnemmguuno sarem samemenne Xainkonmmpnrta Toil pas-
HOCTBIO CMOJIIHLIX DY), KOTOpasd IIPemMYIIeCTECHHO COCTOUT M3
emecn simmonuta ¢ CuQ, Cu20 n, Boamoskno, CuQ.H:0.

Menakonnt, Tak ke xaxk m Kympur, ofmagaer MagoH yceroiiun-
BOCTBIO W JICTKO MEPeXoQuT B MaJaxmuT, agyput U T. 1.

FHHOEIIHMC o ORCHIraJOHJIHbIC COeIHHCHHA

HEETORESS: v i 5 s m i o s as o 0nel
Mapln She T st ig e s . e 0nl
DYNOOMONGPIBPUT = ~spme s o v s mcs . CUT-ADT
L T T ! e e R e Cul.4Agl
Amaramum 3 EEESm AT, e Sueed G- 3 H O
Menamorammar & .. . oL s e EaChEChuD HO
Cuppomesnanorammnr ¢ | . . | | CuClz-Cn0-2H20
Areurd - o L L, Lo e CoGhF2ERO Y3 HD
TanmaarnT 4 c e e GG ACHO B HAD

! Bosmokno, Tro Hapsay ¢ CuO sjecs oopasyerca u CuO-Hz0, rugpar,
MIBECTHLIM MOKA TOJBKO KAK MCKYCCTBEHHBIH [IPOIYKT.
* MapecTen emle FECKO/IBKO COMHHTCIBHBIE MUHEPATIBHBL BI apHO-
xaapnuT — CuCls - 2H0.
® H arakavnry j®e OTHOCHTCA W MAPATAKAMUT, MMEIOMMIL TOT K¢ COCTAR,
1O 00AaA0MIl NCeBIOTPArOHAIBHEIMIT POPMAMI.
¢ WamecTeH TOJBKO B CIJIONIHOM BHje.
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ADNREIS - rpn e 1 oA e CuClz-8Cu0-12H:20

TESDIMEITUT. , i e i ot o e i PbCla-CuO-H20
BYMEHTHT = . o o o v o ootz 4PbCls-4Cu0-5H20
llcespoboment L LSn I UV A CEPHER HGu0-BHAO
Xaoporepee: . Lobo0 A s PbClz-PbO-Cu0-H20
Jlmaoomenr e e g e g =P NG PBO -Cu0 < 2Ha 0
BOMEET - =« or e s e BP0 R0 S AGCL I HO

3a meRJIOYeHIeM ATAKAMITA, BCe TAJOUTHBIE COeTUHCHMA ML
OTHOCATCH K OUeHL PEJKHM MHWHEpAaM OKNC/IEHHBIX PyI. Araka-
MET K¢ B HeOOIBIINX KOAMYECTBAX CPABHATEILHO HEPEJOK B 30HAX
oKmec/ennsa, 06pasydch IPEMMYIIECTBEHHO 34 CUET 3aMCIIeHHs
KynpiTa H CaMOPOMHON Me[i H B CBOIO 0uepelb JICIKO 3AMCIIAACE
mazaxmToM (1 ordact: asypaTom). XapakrepHo, 4r0 B mapareme-
THYECKHX CepUAX TeX Wil HMHBIX AcCOIMAIMil MUHEPAJI0B OKMCJICH"
HEIX MEJHBIX PyX ATAKAMUT OOBIYHO ABJIAETCH fomee paHHEM 00-
pasopaHueM, HejKeaH KapOOHATHL.

Hurparni
FepXapIAT . n == T 3Cu0-N205-2H20
Byrrrenfaxui . . . . . . - - 17Cu0-2CuClz- NaOs - 1920

Upesphuaiino peJKHe MHHEpPaIbl, KOHCTATHPOBAHHEIE B 2—3
NyHKTaX B COBEPUICHHO HMYTORHOM PasBHTHIL.

KapGonars
Maaaxar e e OO
Asypur e e et Sen el
Aypurasvyum ! L L U n a0 2008 3D
Po3azuT . . . « « « « + . . 2(Cu,Zn)0-COqg-H20?
LaoMboMamaxmn . . . . . 3Cu0-Pb0-3C0O2-H:0?
QOMIAT . « » » - « « +f+ - ' BOKHRIH rapbonar U,Ca,Cu

Onauu W3 MMHEPATOB BTOH TI'PYNNB — MATaxXAT — ABIACTCH
CAMBIM PACTIPOCTPAHEHHEM MIHEPATIOM B COOTBETCTBCHHBIX ORMCIeH-
HEIX pyfax. A3ypHT, Pe3ko ycTyHas emy B KOMMUCCTBEHHOM pas-
BETHM, TAK/KE NPHCYTCTBYET NOUTH B KAMKIOH 30HE ORMCICHIA
MeIHHX MecTopo:Kmenmil. Bce ocrampHble DpHHAUIERAT K KaTe-
ropuy peKux, I JIHOIL AYPAXAALIIT MeCTaMH JOBOIBHO n300HITBIO
ofpasyercsi B CBUHIOBO-IIMHKOBEIX MECTOPOICHHAX, HECYHUX I
vename cyabdmist. MajgaxaT o a3ypuT PasBuBaOTCA B 30HE OKUC-
JIeHMs M IyTeM 3aMelieHuA TeX WM MHEIX MUHEPIOB i, He MEHee
gacTo, IMyTeM 3amosuennA mojocteil. M MMEHHO B HOCHEIHEM CJIy-
yae HePENKO BOBHUKAOT CTOJMh cnemudmynbie I8 MaTaxutTa
pa3Ho06pasHEe KOTOMOPYHOIL TEKCTYPBI arTperaTsl, 1acTo COCTOA-
[ie 13 depelyomaxcsa TORKAX CI0eB MaJaXuTa u [pyrax MiaHepa-

1 Amopdmmii amajzor AaypHXadbUuTa HABKIBACTCA IAPAYPHXATBIHTOM.
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7I0B, TAaKWX, Kax {ocdarsl, xpusorommsl., ksapm m T. n. Kar ymxe
YKA3BIBAIOCE, B HOJ0OHEIX CllydasX TPYAHO TOBOPHTE O KAKAX-
anbo 3aKOHOMEPHEIX NApareHeTHYCCKUX COOTHOIICHMAX MAJAXATA
M asypura ¢ APYTAMH MUHEPAIaMH. ;

Hro ke KacaeTcs accomuanmii, BOZHHKIINX IPEMMYIIECTBEHHO
MyTeM 3aMelleHns, TO 3Jech MAJAXHT H a3yPHT TMOUTH HEH3MEHHO
OKA3BIBAIOTCA ONHMME U3 Hanbollee MO3THUX MEJHHIX MUHEPAJIOB,
ROHKYPHPYA B 8TOM OTHOIIEHUM, NOMKATYH, JHIIb ¢ XPHBOKOJIOIN.

Yenopas, 6iaaronpuaTeTBYION{HE npeuMyiecTseHHOMYy oOpa-
30BaNMI0 MAJIAXHTA WM A3YPHTA, COBEPHIEHHO HEe BRIACHEHB, Tak
KaK B CYIMHOCTH BCE BKCHEPUMEHTHL 110 MCKYCCTBEHHOMY HX TIOJIY-
UeHMIO OTJIMYHEI OT YCJIOBHM BOZHHKHOBEHUs OTHX KapOOHATOR
B 30He okmcyeHnA. OUeHB Mo JiaeT B BTOM OTHOMEHHH I H3YYe-
HHEe WX IIaPATeHeTHUYECKHX COOTHOIIEHHH, THe OHH OT NYHKTA
K IYHKTY MEHAIOTCA MeCTaMH B LapareHeTHYecKux cepmax.!

HamGonee mmpokro, Kak 3to camMo ¢o6oi0 MOHATHO, KapOoHATH
Me[n pasBuBaioTcHd B KapGoHarHoil ofcTaHoBre, TIOe B3auMoOJeii-
creue CuSO4 ¢ CaCOs, CaMg(COs)2 m T. m., a paBEEM obpasom
doratctro Box CO2 00ycioBmBaloT HHOTA BHAUYNTETBHBIE MECTHHIE
wonneaTpamun meju. llpm arom peakmunm meskay CuSOs u temn
WM MHBIME KapOoHaTaMH MOMKHO TNpeACTABUTH B TAKOM BHJIC:

2CuS04 + 2CaCOs + H20 > CuCOs-Cu(OH)z + 2CaS04 + COs,
3CuS04 + 3CaCO3s + H20 2 2CuCO3s-Cu(OH)2 + 3CaSO4 + CO-.
Wnn ¢ 6mxapGonarasiva pacrTropamm:
2CuS04 + 2Ca(HCOs)2 2 CuCOs-Cu(OH)2 -+ 2CaS04 + 3CO: -
+ H-0,
3CuS04 + 3Ca(HCOs)2 > 2CuCOs-Cu(OH)a +
+ 3CaS04 4+ 4C0O2 4+ 2H-0,

W ecom B mepsoM cayuae (mpm Baanmoneiicteun CuSQs ¢ CaCOs
~ W T. IL.) BOJBI, OMBIBAIOINE KAPOOHATHELI MaTepnas;, TPMHOCAT Bee
HOBHe W HoBole mopmun CuSOs m ymansior CaSO4, peaxmus coBep-
MeHHO OvYeBujHO GymeT uporpeccHpoBaTh HAmpapo.?

! HeleanmrepecHO OTMETHTH, Yto, Mo mabmojeHnsy T. Isaprua (§4),
M3YHABLIETO NapareHe3nt OKHCJCHABIX MeJHBIX DY U3 pPasjMdHCHIINX MecTo-
POKJCHNI, a3ypHUT 9alle MoJIojKe Manlaxwra, a, mo I1. I1. Tuimmenko (23,
301), B anralickux pynax azypuT HOYTH HEHZMEHHO crapme masgaxmura. Brosise
BCPOATHO, YTO MHOTHE HEONpeJe/JeHHOCTH BO3PACTHLIX COOTHONICHNH MAaja-
XHTa W a3ypuTa NPOHCTEKAIOT M3-3a TOTO, 9TO HE HPOBOJUTCA TOCTATOTHO
YETHOM DA3HNNLI MeMIy acCOONMANMAME, BO3HHKIIMMI IyTeM 3aMemeHsd,
H accolMannsAMA, BO3HUKIIMMH ITyTeM 3aN0JHEeHNS IIOJOCTeH.

* B ycmonax ke 3acToiHHX, He 0OGHOBIAIOMIITXCS BOJI, ORICTPO, BEpo-
ATHO, HACTYHAlOlee PABHOBECHe He IO3BOJHUT 06PA30BATHCSA CKOIBKO-HAGYIE
SHAUNTEIBHLIM KONMYECTBAM KapOoHATOB Menm. B cBAsW ¢ aTum caegyer
YUOMAHYTH O pesyiabprataX skcmepuMmentoB Crencepa m Hmummxapa, mpuso-
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AHaJIOTHYHO ¥ BO BTOPOM cliydae OMBIBaHHe OMKApOOHATHHIME
BONAME OKUCJAIICrocs MEeIHOTO Cyab(uja, HempepsiBHO OT-
mawowmero B pactsop CuSOs, MoseT mopect K 00pasoBaHuio Kap-
00HATOB MeEIH.

OTHOCHTEIBHO aypHXaIbOuTa Gojee MogpolHBe JAHHBIE IPH-
BONATCHA HILKe, TP OMHCAHMM ITHKA, 37eCh MOMKHO OIPauuiuThCH
JQUIIb YOOMHHAHWEM, YTO OTOT MHHEpAT O0BIYHO o0pasyeTcd 34
cueT NepepabOTKM MATAXMTA MJIM CMHTCOHHTA COOTBETCTBEHHBIMMN

pacTBOpaMm.

Manranmibl, CeleluTbl

Cu0-MngO3s?

Rpennepur .
Cu0-Se0g-2H20

X aJbKOMeHITT

Cyabgarir

: Cu0-503-5H:20
Zn—Cu-xXaJbKaHTUT . (Zn,Cu, Fe)0-303-5H20
Fe—Cu-xanpkautar . . . . (Fe,Cu)0-803-5H20
BYTHE o o ite s s e D ST
Imaager . . . . - « « . « . (Fe,Cu)0-503:TH=0
Zn—Cu-MeaaHTepur (Zn,Cu,Fe)0-503-7H20
Cepouepur . (Cu,%n,Ca)0-503-3H20
Anmaepum 3Cn0-503-2H20
Kamapennr 3Cu0-503-8H20
Bpomaurur ! 4Cu0-S03-3H20

XaIbKaHTAT

Hommeaur . . .

Konnennr-6ytrrenfaxur .

17Cu0-2CuClz-S03- 19120
17Cu0-2CuClz+(SOs, N205)-19H20

Hpéuarnr Cu0:-Nag0-2803-2H20
Harpoxaasiur 4Cu0-Na20.3503-3H20
Tepperrpynjaat 4Cu0-Ca0-2503-6Ha0

Pancomur ? . . CuO-(Fe,Al)203-4503-TH20
TI'mabaur 3(Cu, Fe)0-2(Fe,Al)203-7305-1TH, 0

XaapKoalloMur .
I[magorpuxur .
I'nayroxkepHHET

Cu0-2Al1205-803:-9H:0
40\10 -AIzOs-SOa-SHzO
137Z0n0-4Al203-7Cu0-2503-34H20

CHaHroaar . 11Cu0 -CuClz- Ale03-2503-18 HsO
Kanepounur . 2(Pb,Cu)0-S03-C02- H20?

J unapum 2(Pb,Cu)0-503-Hz0

Bupepur CuQ-PbO. Fes03-2505-4H-0
Horanuur Cu0-3U03-3503-4H:20

muvaix danromcom (1, 164). O0a sTi meeenoBaTe/ 1A NOMCIIAIN KATBLIHUT B pac-
1B0p CuSO4 1 FeSOa, mpmaeyM HUKAKAX KapOOHATOR MCIM HA KAJILUATC MOJIY-
geno He ObLLT0. WHTepecHo, UTO NOMEHNICHHBE B TOT jKe PACTROP B MPHCYTCTBHH
KAJBIITA NAPAT B XATBKOUUPHT UCPe3 HEKOTOPOE BPeMd MORPLUIMCH TJIeH-

KaMm BTOpUYHLIX cyabfuos mexm.
1 Guuakuid no cocraBy K GpomanTHTy maprar — 4Cu0-503-4H:0,

HOPeARO YHOMUHAEMB KAK MEHEpPa/]d OKHCJICHHLIX MEJHHX pyl, M0 Hccie-
jgopanmaM 9. Ioanaxa u I'. Tomeiuta (60), orasaacsa cMechio H MOTOMY 3/eCh

He IPIUBOIATCA.
OGunapysKeH HOCJIe NOHApa B OJHOM W3 UNPHTOBHIX DPYAHMKOB B Apn-

30HE.
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Hax yme ykasuBamoch, IpeKpacHas pacTBOPAMOCTH B BOJE
MHOTHX Cyib(aTon Meu e CO3NaeT YCAoBuIl, GJIaronpuATCTBYIO-
muX 00pas3oBaHuio 3HAYMTEJBLHHIX CKowWwlenuil. B ofmem cmayuae
Cyab()aTHBIE MUHEPAJBl MeJM MIPAaOT UMb POJbL IpHMecell, i
IIPUTOM COBEPIIEHHO BTOPOCTEIEHHEIX.

B cnemmanbHEIX ke YCJOBHIIX, HAaNpEMep B paHHHE cTagmii
n3MCHEeHUA CleNI(IUeckd NUPUTOBLIX PYIl UM B YCIOBUAX OYEHI
CYXOT0 KJIMMAaTa, BO3MOKHBI 3HAUYNTCIILHLIE HAKOIJIEHHA CyabLpar-
Horo marepuana, Tar, B Baasmackom wmectoposmmennn (IO0sxnmii
Vpaj) oKuCJITONMEcs MOUTH CHOMHEEIE 11 PUTOREC PYAR (¢ Xajb-
KO3MHOM, XaIbKOONPHTOM M T. II.) HECYT MecTaMu OoJbLIIHe CKOI-
nenus mnzaanTa. B Bepunrrone (Herama) B 30He oxuciieHus Xanh-
KOLMPUATO-TIAPHTORBIX PV, CBABAHHLIX CO CKAPHAMH, XaJbKAHTHT
B OTHENBHBIX YyYacTKAX Jame aKcimoatwponaica. Ero mmpoxoe
passutme 3meck ceaseinacrca A. Homdom (61) ¢ xpaiihe cyxum
wimvaTtoM obmactu. Toil jge cyxocteio wiammara ofycsobiena
HCRINIOYMTETEHO  0OJIBINAst  PACHpPOCTPAHEHHOCTL — OPOmMAaHTHTa
(1 oTyacTn aaTAEpHTA) B BOHE OKMCJICHEA OXHOTO M3 KpyuHeimmx
MEIHEX MecToposkmennid mupa Ynksmramara (Yuam). Xapax-
TEPHO, YTO B 9TOM MeCTOPOH/IeHNN 0CHOBHEIE CYIb(aTel 06pasyioTes
[JIaBHBIM 00pa3oM 3a cueT OKHUCJEHAA cuenu(uuUecKH XaibKo3M-
HOBRIX DY,

Moanbaarn, Boasdpamarsl, ypanarm

Jlupgrpenur . . . . . . . . 3Cu0.2M003-H:0

Ryoporyuretnr . . . . . . . 2Cu0-WO3-H0

Baujendpasgnr . . . . . . 2Cu0-.-2U03-5H20

Mocdarn

Hubemernum « v o v oo 4Cu0-P05-Hs0
Tazuaum . . . . . . . . . . 4Cu0.P05-3H20
Hurmapuwr . . . . . . . . . 5Cu0.Pg05-2H:0
DA~ ool e et S RN 0 = Pa O3 HE O
Docgho poxanvyum s asy s 0n0-PeOr-3Hq0
TaymeGur . .. ... ... 5(Pb, Cu)O-Ps0s-8H30
Xanerocugepur .« . . . CuO-3Fea03-2P205-8H20
Bup:o.m IR W Cu0-3A|an-2P205-9H20
Besemmmr . . . . . . . . . 7(Zn,Cu)0:(P,As)205-9H:0
Apakapant (kunymmr) . . . . 4CuQ.27Z2n0-P205-6% H0
Posbepesur . . . . . . . . poummuii docdar Al,Pb,Cu
Topbepunr . . . . . . . . Cu0.2U03-P205-12H30
Meraropbepanr . . . . . . Cu0-2U03-P205-8H:0

Bee ato OﬁBI‘IHHe, HO, KaK Ipasuiio, BTOPOCTENEeHHbLIE W Yalle
TpeTheCTelleHHbIe MPAMECH B OKUCJEHHBIX MeJHEIX pPynax. CrobKo-

18H1 OBu'rh momeT, 910 Pb- mw Cu-copepmammii apamcar — 3Al30s. P20;-
s . «
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HUGYh OOGHABHO PA3BUBAIOTCA UL HpPH OGOraToM ceiepsKannn
amatnra mam apyrsx Qocfaron B OOKOBEIX MDOPOJAX M HKUIIb-
HOIT Macce.

ApcenuTbl M apceHHATH

TPHEREHE + =« « v oo oo 0GHODAB04

Tpaxansmms s arees T NS s HH E0)

Oausenum . . . . . - - . . 4Cu0-As305-Hs0
Jleitkoxampmar . . . . . . . 4Cu0-As205-3H20

pxpoAr . . . . . . . . - . 4Cu0-Asp05-7He0

JpuHAT .o o o o . . . 5Cu0-As05-2H.0
Kopupammar . . . . . . . . 5Cu0-As:05-3H20

Tupoarum' e e e BGHONATGE GH O
Rauronags . . oo s o v « 0Ga0-A8305-3Hs0
Xaavkopuaaum® . . . . . . 8Cu0-As05-12H0
Xuarrggcatr . . - . . . . . - 2Cu0-2Ca0-Ass05-H2O
Komuxaiaemur . . . . . . . 8(Cu,Ca)0-2A8:05-3H20
®peiipuanr . . . . . . . . 6(Cu,Ca)0-3Naz0-2As205-5Ha0
I:wemeBuxeur . . . . . . . 2Cu0-FesOs:-Asy05-3H20
Jlasengynan s e« v . . . 3(Cun,Co,Ni)0O-As205-3H=20
Juagakepar .o v v e« . 6CuO-3NiQ-S0s-2A5205-7Ha0
Hepymenr . . . . . . . . . Cu0-Al203-As205-8H20
Jdupokomnt . . . . . . . . . 18Cu0-4Al205-5As205-55H20
Hynpoagamma . . . . . . . 4(Zn,Cu)0-As:05-Ha0
Cranmmiur . . . .. ... bCaCuZn)0-As:05-2H20
Gaprar . . . . . . . . . . 3£n0:Cu0-As05-2H20
Baiamoaar . . . . . . . . 4(Pb,Cu)0:As205-2H20
Nyprer . - .. . -~ . . . 2G10:2PbO-As;05-HeO
Muwear . . . . . . . . . . 20Cu0-Biz0s-5As305-22H20
Henmepnines: S P Cu0-2U03-As205-8H20

IlepeumceHnEe ApceHNTH M APCEHHATH, TaK ke Kak M doc-
{are, He UrpAOT BHAYNTEIBHOH POJIM B COCTABE OKMCJICHHBIX MEJ-
HBIX PV, paspupasch Ooliee MM MeHee M300MJILHO JIANIB B CITY-
qae 0OraTtoro coaepAKAHNsA MBIIBAKA B pylax. OTH MUHEpabl
XapaKTepHbl, B YACTHOCTIT, JUIA 30H OKHCJICHUS 9HAPTATOBEIX MECTO-
poMIEHMil, Tjie HeKOTODPHIe M3 HUX HEePOJKO FB/IAIOTCA IePBHIMA
HPOAYKTAMEI OKHCJeHWs ouapruta (oM. merme). Maio ycTOddHBEI
M 3aMel[alnTCA CPaBHNTENLHO GBICTpO MaJaxuToM I T. .

AHNTAMOHHTH M AHTHMOHHATDLI

TpoMBOIAT . « « & « « o« o 10Cu0-38hg05-1911,07
PHBOTHT . o o« « o o « « » » Cu0,C0z,SheOs?

Penxme mpoayKTH MBMEHEHHA TOTPA3PUTA, BOBMOMKHO, Ipef-
CTABJIAIIIAE CMECH OKHCIIOB CYPBMBI C TeMH HJIH WHRIMA 0OBYHBIMH
MeJHEIMA MIHEDPaJIaMu.

1 B cocraB, BoaMosHO, BXomAT @ SO4.
? Amajussl IOKA3HBA0T Tarke comepsxkanme AlaOs, SO,
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Banagarni

Tanrent P s e e v w0 20002080 VaOs+«HgO
a-yabermr . . . . . . . . . 3Cu0-.Vs05.3H30

B-yabexmr . . . . . . . . . 3Cu0-Vs0;5-4H.0
Ransrdonsboprn e e v« o+ ACu, Ca)O-Ve05-HgO
@onsboprar . . . . . . . . 6(Cu, Ca, Ba)0.V20;5-15H20

Ilepeuncienubic BanagaTel MeIU 0 HACTOAMEI0 BPEMEHN BCTPE-
YeHBl JIHIMEb B YCJAOBUAX, HECKOJBKO OTIANYHBIX OT y(}HOBHf;] TAIHY-
HEIX 30 ORHCIeHHA METHBEIX CYIbQUIHEIX MECTOPO;KACHHI. YIo-
MSIHYTh MX 3[[eCh Bce JKe CIeyeT, TaK KaK BO3MOKHOCTb HAXOMIe-
HUfA HSTHX MUHEPAJIOB B pPa3dUpaeMblX HaMH YCJIOBHAX BIIOJHE
feccrnopHa.

Caymkath
Tpynua xpmsoroaast . . . . mCu0-nSi0g- pH20

K aroii rpynme, nomMuMo GOIBIIOTO KOJMYECTBA MAJI0 M3YYeH-
HHX pasHOCTel, OTHOCATCA clelylonpie 0Do/iee HJIM MeHee MHIHBH-
Nyand3nIpoBaHHEIE MITHeDAaJkl:

Huomraz . . . . . . . . . . GCu0.8i02.-H20 (rercaroHaJbHEII1)
Buebunr . . . . . . . . . . CuO-8i0z-H20 (poMGuueckrmii)
Mnammenr . . . . . . . . . 2Cu0:25i03-H20 (MOHOK/IHHHEIA)

Psax asropos, kpome toro, Beiiesnser 0e3 J0CTATOYHEIX OCHOBA-
HPII"I, nmonq cHoeoUaJIbHBIMH HAUMMEHOBaAHMAMH, TaKue pasHocTn:
coGerpenno  xpusokomra — Cu0-SiOz-nH20; xoprioutr — mCuaO.
-nSi02.H20;  raranrnr — Cu0-Si02.2H:0; TpaBepcouT —
2(Cu, Ca)0-A12035-28i02-12H20; mumapur — 5Cu0-2A1:05.Ca0.
-125i02; pemumonutr — CuO, SiOz, P05, H-0.

Omuceiaemas Tpynmna uMeer 00JILIIOE 3HAYCHUE B MIHEDAIOTHH
OKHCJICHHBIX pyII, TAK KaK MEIHbBI¢ CHUJIUKATHI npuHamemar K oa-
HUIM W3 paclIpocTPAaHeHHEHITNX MIHCPATOB 30H OKNCJICHHA MEIHBIX
mectopo KieHnit. Maygenma oma eme ouenn cirafo, m B OOBIYHOI
TpaKTHKe K XPH30KOJAIAaM OTHOCAT YACTO PasdHOODpasHLie MIHE-
pamsl, OT OTANOB M KAOMIHOB ¢ HEeOOJBIIIM KOMMYCCTBOM ACOP-
OmpoRaHHoil Mennm o Gojlee WIIM MeHee UNCTHIX BOIHBIX CHJIMKATOB
megu. Cloma jxe 3areM [ONANAOT HEPeJKO U PA3THYHEE CMECH,
BHemHe Ojum3kue K Xpusoxoaam. [ling GoJbIIMHCTRA MUHEPAJIOR
IPpYOOB 9Pe3BHYAHHO XapakrepHO MAPKO BHPAKEHHOC OOBIYHO
ofpasoBanme W3 rejeil, B CBA3H ¢ YeM OHI aMOPQHBI MJIH KPHITO-
KPACTALINYHL ¥ 00JIafal0T THOHYHEIME KOJLIOMOP(HBIME TeKc-
Typamm.}

! Mcxmodenne cOCTAaBIAgeT JHONTa3, OOKMHO MPEKPACHO OKPHCTAIIA-
30BaHHLIHA.
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OnTiyeckue cBOICTBA OTHENBHBIX Pa3HOCTOH HCKIIOYUTETHHO
pasnoobpasner. Tai, woopdunment upenommennms sapwupyer or
1.46 mo 1.81 u meynpenomaenue — or 0.00 xo 0.070. Pazmmuna
3aTeM U OKPACKA, KOJeOJIOMASACH OT Toayforo 0 3eJIeHOTO I[BC-
TOB, U CTCICHL IJICOXPOM3MA.

B cocrase, nomumo CuO, SiO: m H:0, mo seeii BCPOATHOCTII,
Hepenko npunmmaer ydactue u Al:0Os, mpmeyrersue KoToporo He
ncerja  MOMKHO OOBACHUTL ABIEHHAMH afcopOIuM MJM  mpHMe-
CAMH MEXaHUYecKOTO XapaxTepa.

Wsyuenne mMmmepanos rpynisl HaTaJKNBAeTCSI HA 3HAUHTEIN -
HEIE 3aTPYAHCHUA B CBA3M ¢ T€M, YTO B MOAABIAIINEM D0JILIITHCTRE
CIIYy4aeB OTAENbHLIC PA3HOCTH BCTPEUAIOTCH COBMECTHO W BIOOABOR
eme HecyT 00BYHO TOHKYIO TOJMECh MaNaxmuTa, XaimeaoHa u Jpy-
rux Munepanos. Kar mpaenio, mumd, mpuroronnenusii ua marte-
praja, Kaylerocs BHeIIHe OJHODPOIHEBIM, BaKII0UYaeT jiRe, TPH If
Oojlee pasHOCTEH, HAXODAMUXCA B TECHOM cpacranun. B. Ilan-
aep (62), m3yuanmuii OMACHIBAECMYIO TPYNIY, LOJArACT, uUTO YIHKE
UpH UMCIOIIXCA CBEJCHUAX MOMKHO BBEUIEJIUTH Kak OIpee/cHIEe
MUHEpPaJbHBIE BHIAL HEe MeHee BOochMH pasmocteil.! Bpsg mm, op-
HAKO, OTH TOCIHeJHHEe WCIepPIEIBAIOT Bee pasHooGpasme IPHUPOJ-
HLIX MEJIHRIX CUJIHKATOR.

I. HOlsaprm (54), co cBocii cTOPOHEI, CuUTACT CICAYIOMHE TP
¢XPH30KOJUIBD HaubojIee YacTo BCTPCUAIOIINMECH B OKNCICHHEIX
MEJHEIX PyIax:

1) Becoma moxoskas ma omai, cBENIO3ENEHOTO MBETA, ¢ PAKOBII-
CTBIM HBJIOMOM, M30TPONHAA [0 ¢aabo aHWMB30TPOIHOI, KO n-
IMUeHT npeiomienns Gamaor & 1.46;

2) ¢ pesroil ceposnTOBOll TEKETYpPOIT, CITHETO IBETA, ¢ BHICO-
KHM JIByTIpesIoMenem, noracaume npamoe, Kod(GQuuueHT npeaom-
neanst Ommaox ® 1.50;

3) nanommraer B mryde mepBy0 pasHOCTH, HO 06IANAET BHICO-
KOM [BYNPEJIOMIIEHIeM; KpoMe Toro, Koagduument mpemomiaeHns
oromo 1.53.

Hakosu Guinaor yrmonenns ot stux tumnunsix (mo Ilpaprmy)
pasHoCTeil, HINIOCTPUPYIOT PE3YILTATH ONTHYCCKUX MCCIICIOBAHMII
A. TMemom (63) nnanmenToB W KATAHTHTOB H3 BeJbIHMicKOIO
Houro. ITranment, passutiit B pune cdeposntos, noKkasam Baoin
BOJIOKOHeN Koapdumment npenomienns, pasusii 1.811, 1 monepex
nx 1.730. Paznocts, mepexomHas oT mIAHIENTA K KaTaHruTy,
B10Jib BosoroHen 1.770—1.715 u nomeper 1.665—1.645. U, ua-
KOHeI[, THNUYHBIE KATAHTHTEL TATH Pa3IndHble 3HAUYCHHIA, MCHL-
mme 1.70.

! “a onpefeneHNRE MAHEPAaILHEIE BIJIHL OH CYNTACT OHCOMNT, KOPHIONT,
AMOTITA3, IVIAHIIENT, WATTYKHT (COCTAB WACHTWICH IIAHIIEHTY) W eme Tpi
AOCTATOMHO WHIMBWAYaJIN3NPOBAHHRIX, HO He MNOJYYMBIIHX CHEIAILHLIX

HA3BAHMH «XPU30KOJLILL,
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Ycaosns 06pasoBammsa XPH3OKOMI CBASAHEL C obpaborroit
pactBopamm, Hecymumu SiQOs, pasauuyEBIX MeIHBIX MHHEPAJIORn,
O B3AUMONIEHCTBHEM DACTEOPOB COOTBETCTBEHHOTO COCTABA M,
OYeBHNIHO, ¢ ABICHUSAMU amncopomm.

Ieperriit ¢cnocod ofpasopanns BPAL AW UMEeT JIOCTATOYHO MMIf-
POKOG pA3BHTHE, TAK KAK OTIOMEHNEe XPHBOKOIII NYTEM 3aMeIleHn s
APYIHX MHUHCPAJIOB PaCHPOCTPAHCHO CPABHUTEILHO Majo. Iian-
HEA Macca X OTJIaraercs HyTeM 3aloTHeHU I M0T0CTell.

lHonomenne xpusorkoan B maparemetnuecknx pAIax JOBOIBHO
THINTIHO. IT0 0OBIKHOBCHHO NOCTeTHHE WICHBI 1ApPATeHeTH YeCKIX
Cepuil, OTHOBPEMCHHEIE MaJAXHTY WJIH Hajke 0OJee MO3THMe.

B sarmouenne o03opa cymeprenmoit MEHEPATOTHN MEeIH 110]i-
dePKHEM HCROTOPHIe 0COOEHHOCTH PA3BUTHA 0HBI OKUCICHUA Meji-
HOTO MECTODPOKICHMS,

Mamenenne MeIHEIX CYIBQU/IOB B YCJAOBEAX 30HB OKHCICHHH
BeleT cHauaaa K 00pasoBaHHIO cyJabparoB, ORECIOR I THIPOOKAC
JI0B, MAPAJIJICABHO ¢ KOTOPBIMU HEMPEePLIBHO 00PABYeTCA JINMOHHT.
B nazbueiimem otn pannme mponyrth LpeoldpasyioTes Ipenm yie-
CTBCHHO B KAPOOHATH W CUIMKATHL M B MeHBIIeH Mepe B docdarnr,
apceHvaTsl W T. I

HE sapnascs nocrarouno yeroitanseivm, RapOOHATEL, CHIITKATH
u T, 0. noj aeicrsuem H2S04, Feo(S04)z u pasme ofnramsix IPYyHTO-
BBIX BOJX PacTBOPAIOTCA M BBIHOCATCA, LEPEOTIATAH CHOK  Mejlb
B Ipyrux IHYHKTaxX 30HBl OKHCIEHUS B BUIE Tex ke KapOOHATOB,
CHUIMKATOB ¥ T. 1. B koneunom urore sce omm moryr HCYCBHYTH U3
30HBL OKMCJICHHA, OCTABHB HYCTOTHL BHIICJIAYMBAHUA WIH 3aMe-
CTHBIIACHL 10J meficrueM, wnanpmvep, Fes(SO4)s mumonurom.

Taxum o6pasom, ecsim mavanbusie cramim Pa3BUTHS 30HEI OKHC-
JICHUT ME[IHEIX MeCTOPOFRIeHHIl XapaKTepusylTCa MUPOKHM pac-
IIPOCTPAHEHNEM OKHCJIOB, THAPOOKUCITOBR U CYab(aTon, CpeXiiHHEe
crajun’ — pacnpocTpaHeHueM KapOoHATOB W CHJIAKATOR, TO B KO-
HEUHEIC CTAuM, KAK H CJIECOBAIO OKMATH, Upeobiafalomee paa-
BHTHE HOJYYAT JIMMOHHT, Jla)Ke eclM IAPAT U JAPYTHE IKEIe30C0-
ieprRaIie CyabQuibl He MTPATH COOTBETCTBEHHON LPeotiaao-
el poaH B cyIbQUIHKIX pyjax.

Heroroprie samewanus ornocurensno 3ompl BTOPHYHOTO
cyabduauoro oboramenns

Mens oxkncasomeiicsn cyabdunanoit PYIABI MOMKeT HMETh H O0bIY-
HO IMeeT pasnmiuyio cyab0y. YacTs ee Ha MBBeCTHHIIT M WHOTIA [O-
BOJIBHO 3HAYNTEbHBII CPOK (UKCHDYeTCA B BHJE TeX HJIHM WHBIX
MIHEPATIOB B 30HE OWMCJIEHHA M TOCTENEHHO 8posueil ymamsercs
38 Opefesibl MecTOpPORIeHMA.
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Ipyras gacts OGBYHOI NMUpPKYyJIANMEd OPOCATHBAOMUXCT BOJ
BEIHOCHTCS B PacTBOpPaX B 0OKOBEIC HOPOABl I UM (QHKCHPYyeTcs
3nech, JaBad OOKYHO HUYTOKHBIE MECTHEIE CKOINIOHHSA, HJIM pac-
ceupaerca B obOmem Kpyroobopore TpyHTOBHX Bojx. M, maxowen,
TPeThd TACTH MOKeT, INOCTeNeHHO OMYCKAasAch BHU3, JOCTUIHYTDH
FrOPU30HTA CYJAbQUIHBIX PYX H OTIOKATHCA 3/€Ch B BHJAE BTOPHY-
HBIX METHBIX CYyJLQHIOB, TAKHX, KaK XaJbKO3HH, KOBEJUIHH,
Gopuut. B pesyabrare B BePXHHX IOpu30HTAX CYJAbQUIHEIX PYX
Gyjger UPOHCXOZHTHL TOCTENCHHOe HaKoeHue Memm, obpasyercs
TaKk HA3KBaeMag 30HA BTOPHYHOI'O CYIBPHIHOTO oborameHus,
9ACTO COCTABAION[AA TIABHYID H HEpe/KO eIMHCTBeHHO NEeHHYI
qacTh Mectopossaennsd. M ogesunno, yem Gosbine menu OymeT mo-
najark cioga, 4eM MeHblie ee Oyjer QUKCHPOBATECA B 30HE OKMCIIe-
HAA WA YHOCHTBCA 32 IpEeibl MecTOpOAIeHHA, TeM Oosee 0o-
raToil MOMKeT OBITL 30HA 00OTALIEHUA.

W3 aTx 0fMuX W JOCTATOUYHO BIIEMEHTADHEIX PAcCy KIeHuil cra-
HOBUTCH SCHBIM, YTO PA3BHTHE XOPOMIO BEIPAKEHHOI 30HBI BTOPHY-
HOTO 000Tam[eHUs JIOJKHO OIPEIeIATHCHA CI0AKHON COBOKYIHOCTBIO
darTopon.

IejictBurensao, Heodxomumo, urtolnr O6Jbmasg dYacTh MeNn
B 30HE OKHCJIEHHA TePeNIIa B PACTBOP; HeOOXOXHMO 3aTeM, YTOOH
318 MeOb, IIyCTh B JUIMHHOI CepuH HepeoTIOMEHHIl H IepepacTno-
peHmil, TOCTHIJIA PHIOICHHEIX CYIb(PUIOB M, HAKOHEI, 1e00X0UMO,
9100 PACTRBOPH, HECYLIHe Melh, MMM BO3MOKHOCTH LpPOpeard-
pOBATEL ¢ CYIAB(YHIAME I OTIA0KUTE CBOIO ME/Ib B BHJe TeX MM WHBIX
propuusbix cyabpuaos. Ilepsoe yenaosme TpebyeT HHTEHCUBHOIO
u GoJlee HIIM MeHee YHHBePCAJILHOTO 0KHCIGHAA, BTOpPOE yejaoBue —
¢BO0OTHOM MATpPAIMA MeIH N0 HANPABICHHI K CYJALOUIHLIM Py-
gaM HIGKAAX TOPA30HTOB MECTOPOKIEHHA W TPeThe — J0CTATOT-
HOH KOHIEHTPAIMU PAcTBOPOB H OTCYTCTBHA WM Kpaiine cjaaboro
nposiiienust GOKOBOH NUPKYIANHA BOX B YHNOMAHYTHX I'OPH30H-
Tax (B 30He WCTeYeHNA), TAK KAK MHAa4e PACTBOPLL MOTYT H He yo-
meTh NPOPEeaTHpPoBATH ¢ CYMb(UIaMH M 3HAYUTEIbHAd 9acTh MeJ(H
pacceeTcsa B CTODOHHL.

He ocramamrmmpasich Ha (hakropax, obecIedmBAIONIAX OCYHIECT-
BIIeHHE MepPBOr0 YCJIOBH, IIOCKOJBRY OHH YiKe pasdupanuch BbiIe,
OTMETHM TOJBIO, YTO ueM JIy4die mpopaboTana 30HA OKHCICHHA,
TeM, NPH I[POYAX PABHEIX YCa0BAfX, Jiydme GymeT BHRIpayKeHa
3oHA oforameHns.

MakTOpH, ONpeNeAINNE BTOPOE YCIOBHE, TalzKe Yike pas-
Gupamuck, B gacTHOCTH, ObU10 cOPMYTNPOBAHO TAKOR IOJIONCHHE!
murpanms Meau Tem Goliee obnerdaercs, 9eMm BBIIE B pygax oT-
HOMIEHHE CepPsl K MeJn, YeM MeHee aKTHBHA 00cTaHOBKA, YeM MEHee
praxien wiamMar! m uem GoJiee BoJOHEIPOHHIaeMa PyIHAA Macca.

1 Hak ye yrasuBaioch, 9107 Gaxrop HeoOXO{NMMO YUATLIBATH ¢ W3-
BECTHBRIMH OFOBOPKAMIL.
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Tar kar gaa Hac ocobeHno BajKHA MUTPAUMA MCIAH BHH3 U B mpe-
Jeiax MecTOpPOMKIeHHA, TO O4YeBHIHO, UTO CJIy4ail 3ajeraHus Xo-
poImo BOAOHEHPOHUIAEMOr0 PYJHOIO Telaa Cpeld TPYAHO HPOHM-
HaeMblX 0OKOBBIX HOPOJ MOJKET CO3TATh OCOOEHHO XOPOMIYIO 00-
CTAHOBRY 171 00pPa30BaHNA 30HK BTOPHMYHOTO oboramenus. B atom
cyrydae notepu MeIH B GOKOBBIE CTOPOHBI MOI'YT GBECTHCH IO MUHH-
MyMa W riaBHas Macca ee OyHer cuyckarbesa Buu3d. Ha atm morepu
OKa3HBAIOT BIMANNC TalsKe (opMa MeCTOPOIKIACHN, ¢r0 PasMepEL 1
YLOJI najenns, Tak Kak n 6e3 0OBACHEHMIT IOHATHO, YT0 B cJyuae,
HATPIMEP, KPYTO HAqanero, KPymHOI0 MTOR00O6pazHOTO pyh-
Horo Tesa GGJLIMAA 9acTh MeIH HMeeT LIAHCHI JOCTHIHYTh THIOTeH-
HEIX CYILQUIHEIX PYI.

[Haronemn, uro kacaerca arTopos, OMPERENIANIIMX 0CYLUIECTRIIE-
HHE TPeThero ycJoBus, TO HEKOTOpHle I3 HHX COBHANAIOT ¢ YIKe
YKasaHHBIMH (KaK, HaupuMmep, cyX0cTh KJIHMaTa, GOrTaTcTBO IIA-
puToM I T. 1., o0yciaosiuBawiue 00Jiee BEICOKYIHD KOHIEHTPaIU)
MeIm B pPAacTBOpAx), APyTHE ke, BAMAIOI[ME HA Xapakrep IUPKY-
JIAIMN BOJT B 30He HCTeYeHWS, OIPeesIATCH 0CO0CHHOCTAMA TH-
JPOJIOrUY yuacTKA, 3aKIUanuero B cefe mecroposkaenne. M gem
MeHBLIe, HAIPHME], PAa3HNTa B BEICOTHOM IOJIOKCHITH ME/KTY YPOB-
HeM TPYHTOBBIX BOJX H OGMKaAMUMH HYHKTAMH HCTCUCHESI, YCM
MeHEIIe CKOPOCTH OOKOBOI IMPRYIAMUM, TeM, Boolmie TOBOPH,
Opu NpPOYMX PaBHBIX ycJoBHAX Oosiee OarompumaTHA 0GCTAHOBHS
Js1 00pasoBaHUA XOPOMIO BEIPAKEHHOI 30HEI 00OTAIeHM .

Bermenpugenennsnii  cxematmueckuit  0630p mokasmipaer, Ha-
CHOJBKO BHIMATEJILHO HE00XOIMO OTHECTHCD K OIeHKe 00CTAHOBKA,
4T00Bl NPABHJIBHO PEIINTL BOIPOC O XAPAKTepe 30HBI 000TaIleHN ,
NoJIcTAAIOMEH JaHHYI B0HY OKMCJICHMS.

e namo 3abeBaTh K TOMY JKe, YTO MHOI'ME 3 II@PeYHCJIeHHEIX
$axTopon MeHAITCA BO BpeMeHH W I0ITOMY IpoMajHoe 3HAYEHHe
Opu perieHny BOTPOCOB, CBA3AHHLIX ¢ ONEHKOI B0HBI 0foraneHns,
UMeI0T najeodusnorpaputueckue IanHbIC.

O popmzonax BhlNEIAYABAHNA B 300aX OKHCICHHA Me/{HBIX
MEeCTOPOKRAenHii

Eme B 1ncpsoil wacts paGoTH yOOMHHAIOCH O TOM, UTO B HEKO-
TOPBIX MENHBIX MECTOPOKICHHAX B TpeaeJax B30HBl OKMCJICHHSA
o6ocobagerca csoeoOpasHas 1MOJ30HA BHIIEIAYNBAHAA, CONEpPKA-
HUe MeId B KOTOPOil 3HaunTenbno Goliee HU3KOE, HEKEIN B yIacT-
KaX, PacmoJIOKeHHBIX BEe n Himske. B gactrocTn, y Hac B CoBer-
crom Coroze momobmEIi cayuait mabmonamca B Hoympamckom n
AIMaTBIKCKOM MECTOPOKICHNAX BKPAMIIEHHBIX MEeIHLIX PVI. 31ech
30HA OKHCJIEHUS CI0KeHA CPABHUTENHHO OOTATBIMH OKHCJICHHEIMH
pynamm 0O0BIYHOTO NECTPOTO COCTaBa, Koe-TOe BaKI0YaniuMu
B cebe elme yIeseBmIne OT OKHCIACHUA CYAbPUIHL.
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Jlamee pyanr 91 pesKko MJM MOCTENEHHO CMEHAITCA yOOTHMM
OKHCJIeHHBIMI, CONePsRallNMI BCCTO HECKOJIBKO eCATHIX NPOLEeH-
Ta MM, CAArapnliiMi TaK HA3hlBACMYIO HOI30HY BHIEAYNBAHMSA.
MoimnocTe BhIIENOUYEHHEIX PY[ TAKKe MOPSAJIKA HECROIbBKAX JIe-
cATROB MeTpoB. B royfnne onm nepexofsaT B Gosiee Horarteie pyJs,
CJMBAIOLIMECS ¢ 30HOI BTOPHYHOTO cyibpuuHoro oboramenns.'

Mayuenme MuHepaIoruyecKoro COCTABA PYI BOHBL OKHCIEHNI
C HeCOMHEHHOCTLIO IOKABBIBACT, UTO OKMCIAIICE PYIBI, TPeTepPIeB-
mue paHee BTOPHYHOE cyALQuiHOe oloraieHne W 3aTeM BHIBeIeH-
Hble BpOBHBIUi Ha MOBEPXHOCTD. BIIOJI}IB corjiacyercs ¢ 3TUM BbIBOJIOM
B PasHula B COHCPHKAHUAX MEH B PYAaX OKHCIEHHBIX U TUIO-
TeHHEIX.

Raxnwm ke 06pasom BO3HWKIA CTONL cBoe0OpAsHAA 30HATBHOCTE
B MOBEPXHOCTHBIX YACTAX ONHCLIBACMBEIX MECTOPO;RIEHMII?

Touno OTBETUTHL Ha 3TOT BOOPOC HpHA HACTOANIEM COCTOAHNUN CBE-
Menuii o mnageofusmorpaduu  pailonon, 3akauyalnmMx B cede
MECTOpPOMRJAeHU A, HeJdb3d, H OPpUXOANTCH OTrpaHuYUTLCH JIMIIL |
opefuooKennaMn. Prucyerca B oflieM Takas, HECOMHCHHO YIPO-
migHHafd, HOCJelOBATCILHOCTE COOBITHI B pAa3BATHH  HOBEpPX-
HOCTHBIX dacTeil MecTopOMKICHuI,

B c¢roe BpemA BepxHue 4acTH PYJHBIX TeJ BOILIA B cepy OKHC-
JAIOWETro JIeHCTBHA TOBEPXHOCTHRIX BOJ, 00VCIOBUBHINX BO3HHK-
HOBEHNE BOHBI OKMCJICHHBIX PYI U OoJjiee WM MeHee MOLIHOI 30HBE
BTOPHYHOTO CYAb(UIHOIO 00OTAIIeHN.

Rax mmo passate yunoMAHyTHX 30H B OTH paHHIe 3TOXH,
CKasarh JIOROIBHO TPYAHO, HO OJHO TIPENOIOKeHHe KaKeTes
HOCTATOYHO J0OCTOBEPHBIM, 8 HMCHHO IPEJII0JI0IKEHIe O I0CTATOYHO
MOITHOI 30HE BTOPUYHOTO O0OTANICHMH.

B npamnmeiimem, u, 6BITE Mo:KeT, HE3aJ0JI0 [0 COBPEMCHHOII
IMOXH, IIPONCXOIUT B CHJIY TEKTOHHWYECKHN X HpUYUH HOJHATHE MecT-
HOCTH, COHNPOBOKAAIONICecHd CPaBHUTENILHO  OBICTPEIM  COOTBET-
CTBEHHEIM OIYCKAHWEM YPOBHS TPYHTOBBIX BOJI I MOHUMeHHeM Oa-
auca sposmi.? CKOpOCTH 9TOro omyckanus OB, BEPOATHO, Ta-
KOBa, 4TO OKHCJIeHHe, TaKk ¢KasaTh, He mocmepamno 3a mmm. He mo-
CIEeBaJIa M MUTPATINA MeIN BHI3 K TOPH3OHTAM, B KOTOPEIX BO3MOIKHO
OBIZIO OTIIOMKEHUE CYNepreHHBX cyabfuaos. Orcrapanume aTo Tex
doJiee YBeIMUMBAIOCK, 4TO TI0 Mepe Xoxa spoaun B cepy oKmcie-
HIA nonaganam Bee Gosice n Gosee oforamenHble BTOPUYHBIMA IIPO-

! Hajo otMernth, WTo HPHBCJACHTHIl paspes ABIAETCHA WIeAalN3WPOBAH-
HBIM, TAK Kak, HalpuMep, BHINETOYEHAbe PYIbl B HEKOTOPHIX y4acTRAN
BOBCE He HADMOMATCA, B APYIUX OHM MOIYT HEMOCPENCTBEHHO BhIXOIHTh
Ha MOBePXHOCTB. MapecTHnr 3areM ciayuam, xorja Gorathie W BHIIEJI0YEHHLIC
PYIBL TIepeMeanTes, 0 T. [

? Jlns pationa KoyRpajicKoro MeCTOPOMIEHNS OTMEdaeTCA ¢ PABHATEILHO
peskoe IMOJHATHE B CPeNHETPETHYHOE BpeMA, & A  AJIMAaJbIKCKOro —
I CpefHeTpeTndHOe, B KOHIlE HEOTeHa M, BO3MOKHO, B UeTBePTHIHOE BpeMf,
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TMeCCaMn PyJibl. A MBI yiKe O0CTaHABIMBAIKCE HA TOM 00CTOATENILCTRE,
9TO [PU 11POYNX PaBHBEIX YCIOBUAX, 9eM MeHBIIE B JIAHHOH CYJIb-
(uHOIl pyje OTHOIIEHHe cepsl K MeIH, TeM MeHbIe CIOCOOHOCTD
mocjieaneil K murpaguu. B wacrHocTH, He BHIBBIBAOT HUKAKHX CO-
MHEHUIl IIOJIOKeHHe, UTO HPH OJHOM M TOM jKe COJAepIKAHUM MeJn
B pymax Cl'IOIU’ICb[I"!OCHV[ XaIdIbKOBMHOBBIX W G]IG]IHli}H‘iGCI{H XaJIbKO-
UMPHTOBREIX Me[(b MOCHEJHHX, 110 CPABHEHWIO ¢ HePBRIMI, TOPAas/n
dosiee crocofHa k murpamuu. K romy ke KolamaecTBo mHpuTa B py-
14X, nperepueBmInX BTOPHYHOE cyIbhEIHOE oforalmeHie, BeeTaa
6y:1e1‘ MeHbIlle, HEeMHEeJIHM B COOTBETCTBEHHLIX I'MHOI'€HHBIX pylnax.
[lpomece Bropwunoro cyianfujHoro oboramjeHud, Kax 2T0 ¢aMo
co000 04YeRHJIHO, 00YCJOBIMBAET HE TOJBKO o0OTalieHHe MeJbio,
HO W HapajjielILHo BLI3KIBAacT oDeXHeHNe cepoil 1 medezoM. MoikHO
cKAasarh JlaiKe, 4TO B IOpefelie, B cIyuae BTOPHYHOIC CYALPUIHOTO
oforameHis, JOMeNmero X0 CTAXHM HOJHOIO 3aMeIieHus Cyib{pm-
0B XaILKO3WHOM M KOBEJIHHOM, 30HA 000TalleHu#d BOBCE JIH-
HIMTCA CYIAbQUIHOTO Kejesaa.

Tarum obGpasoM, B pasdbmpaeMoM HaAMH cliydyae JIeTKO Ipelcra-
BHTH cele Takoe IOJIOMKEeHNe, HpPH KOTOPOM CKOPOCTH 3PO3MH,
CKOPOCThL BReeANA B cepy OKMCJIEHUA HOBBIX YYAaCcTKOB CYAb(UI-
HEIX pya Onuta Gosibhie ckopocTd MATpammm Menu Brus. M B me-
KOTOPYIO 300Xy, COBCeM ViKe, OBITB MOKeT, OJIMBKYI0 K COBpPeMeH-
HOIl, B BEPXHAX YYacTKAX 30HBI OKHCJICHHA M3MEHANUCE elle Pymsl,
B €BO2 BpeMs 000rameHibe U J0CTATOUYHO CHJIBHO, 4 B HIKHEX —
THIOTeHHEIe PYIB, cjiado oborameHnsble 3a mepuog OBICTPOro omy-
CHAHWUA YPOBHHA IPYHTOBRX BoL. M ecm Temeph mocye/lHuil BCJIE]-
CTBUE M3MCHUBIOUXCH TEKTOHHYECKHX yc.T,[OBHﬁ 3aMeIJIUT XOJ1
CBOECO OIIYCKAHWUA, TO MEL I TOJIYIHM TOT Paspes MecTOpPOH{IeHUs,
KOTOPEI 3acTaeM B JAHHEIL MOMEHT.

HeiictearensHo, Pyasl OpeBHER 30HE oDOralmeHud, 3aHUMAI0-
mue ceffyac yJacTKE 30HBI OKMcJeHnsi, OJMBKUe K IOBEPXHOCTH,
MOTIIM M HEe YCOeTh elme JIMNIMThCHA 3HadaTeIbHOH JOIH IMepBoHAa-
4aJbHO COTep#KABMIeicA B HAX MeId B CHIY HPHYNH, YKa3bIBaB-
muxca Beme. [lojgcTuiannme ke uxX ciaado oboraunfenunie, Oea-
HBLI¢ MeJbI0 PYJABL MOLJI B 3HAYATEJIhHOIT mepe nmoTepAaATh mocaen-
HIOW, 0 HOTePH STH MOTJIN He KOMICHCHPOBATHCH YAaCTHIHBIM 0Ca-
JRIeHIeM 31ech MeIN M3 OKMCIAONIUXCSA Bhle TPeBHAX oborameH-
HEIX pyI.

B pesymbrare n Bosuniiu Hisike Gosiee WX MeHee GOIaTHIX OKMC-
JIEHHBIX Py YYACTKHA, CJOKeHHBle YOOTHMIE, BBITIEI0YCHHEIMH
ORUMCJICHHBIMM PyaMil.

Bronne ecrectBeHHO 3areM, UTO IPHM 3aMeIJIHBIICMCS OIYyCKa-
HUM YPOBHSA TPYHTOBEIX BOIN Melh, MHTPUpPOBABIIAg M3 OMMCAH-
HLIX BLIIIZ TOPH30HTOB, MOLJIA JATh HAYAIO0 00PA30BAHAI0 HOBOII
30HBI BTOPUYHOTO CYIAB(PHIHOTO 0GOrame s, MMeHHO TOi, KOTOPYIO
MBI ceifgac HADIIOTAGM.
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Wnoe oObracHeHue 006pPa30BAHMI0 IOJ30HE BLIMEIaINBAHAA
naer H. I'. Haccum (64). Pucys B olmem npumMepHO Ty Ke caMyio
nocJaeI0BaTeALHOCTh COORTHIT, YTO M3JI0KeHa BhIlIe, OH CBA3LIBAET
BBIIEIAYNBAHNE MeIH W3 HUKHAX TOPH30HTOB 30HBEI OKHUCJIEHUA
¢ GOKOBOH IMpHKYyJANueil BoJ B 00IacTH HcTeUeHHA, IIPA YCJIOBHM
I13BECTHON CTAOMIABLHOCTU YPOBHS TPYHTOBHIX BOJ[, CMEHHBIIET
peakoe ero omycrame. lIpm Hamuul cOBPEMEHHOTO CPaBHUTEILHO
CYXOTO KIMMATA PaionoB, B KOTOPHX HaxXomAarca oda MecToposme-
HUA, HeJIL3A He MPU3HATH, YTO BhillejaunBaHne GOKOBON MUPKYIA-
mueid B o0JacTH BepXHUX TOPH30HTOB BOHBL WMCTEYCHHUA MOLJIO
IIPGBOCXOI[HTL BoiOreJIaunBaHne IpocavnBaOUUIMUCH BOJaMu (B 00-
JAacTH HpOCATHBAHHSA) W HpH  He(ONBITNX HOJOMKMTEJLHBIX 11
OTPUIATENIBHEIX KOJeOaHUAX YPOBHA I'DYHTOBHIX BOJ [PUBECTH
K 00pa30BAHMIO BHAMUTEILHON 30HBI BHINE/IaTHBaHAA.

[lpu coBpeMEHHOM COCTOSIHMU HAIINX CBeIeHHI 0 mameodmamo-
rpadun paccMaTpPEBAEMBIX PAlOHOB TPYIHO CKa3aTh, KaKas TOYKA
apeHns Ha o0pazoBaHue 30H BRINEJIAYUBAHUA IPaBAIILHA.

Beccnopuo smme ogeo. B cl10#BEX H3MeHEHMAX COBOKYIHOCTH
0fmux u MecTHHX (AKTOPOB, 00YCJIOBIMBAIMX PasBUTHE 30H
OKRHUCJIEHUA W BTOPUTHOTO Cyib(umnoro oboraienns, IPH MeHAI-
memcs, HaKkOHeN, ¢ TeUeHHeM BpeMeHH Xapaxkrepe cyIb(uIHOIO
MaTepuaja, MOCTYNAIONero B B0HY ORHCIEHHA,! MOTYT CO3MAThCH
YCJIOBH, IPH KOTOPHIX CTaHET BO3MOKHBIM 00pasoBanne NOJ30HBI
I Jaike HG.T.[OI& CepHIl ION30H BBIIIEJIAYHMBAHMA.

Bee aTo sacraBiger ¢ 0coOGeHHEIM BHNMAaHHEM U TH[aTeIbHOCTLIO
He TOINBKO OIEHHBATH COBPEMEHHYI0 COBOKYHHOCTH (aKTOpPOB,
pPeryInpyomnX oKHCJACHIE B oboramenue, HO GTpeM]Z[TBCH OICHUTEH
X XapaxkTep I B IPOIDCIUINe YKe SHNOXH,

0 AMMOHHTAX 30HLI OKHCICHHA MENHLIX MECTOPOKIeHHii

ITpn pacemorTpeHHM TPONECCOB OKMCACHUA OT/AENLHBIX MEXHBIX
CYIB(UIOB MBI yiKe BHJEIN, 9T0 049eHDL YACTO KOHEUHHIM IPOLYK-
TOM, 3AMEMAIIIM JaHHOe CYABQHIHOE 3epPHO WJIH CHOIJIeHHe
3epeH, ABIACTCA JUMOHNT. A NpH omMcaHUE Kelde3a OBIIO TOKa-
3aHO, YTO JIMMOHHUTH 3TH MOTYT HHOTJA B CBOMX TeKCTypax, OKpa-
CRAX W T. II. UMeTh O0cOOCHHOCTH, IIO3BOJAIINNEG ¢ TOW WJIM HWHON
CTeTIeHbI0 BEPOATHOCTH ONPENeNNTh HCXOXHBI mponykr. M ram aie
B Ka4eCTBC MILTIOCTPANIE CXeMaTHIecKn pasbmpascs caydai pesko
OKMCJIEHHOTO W BEIIEJI0YeHHOT0 BHIXOAA MeJHKIX 110P{HPOBHX Py,
KOTOPHIM JIeMOHCTPHPOBANIACh METOJBI OIEHKN BHIXOZOB IO XapaK-
TPy JHEMOHATOB.

! B 3omy oxmcienus, Hanpumep, Hpm Bce Oojice IpOTpeccHpyOmeM
oforamennn Oyaer HOCTYNAaTh MaTepHas cO BCe MeHNBIIeil 1 MeHbIIeHd CIo-
¢co0HOCTBIO MeH K MHIDAIlHM.
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Il Memu, cpaBHUTEIBHO JIETKO OCTABIAIIIEI 30HY ORMCIICHNH,
HECOMHEHHO, HTM Merodsl mMmeior Oosnbmoe sHauenue. Ilpaspa,
OueHb PeNKM CJIy4ad, KOTJa 30HA OKHCJIEHH:d, JajKe B CBOMX HO-
BEPXHOCTHBIX YacTAX, HAIEIO 0cBOOOMKICHA OT Mejam; OOBIYHO M
B pPe3KO BBILIEJI0YeHHOM BBIXO[e npm BHIMATEJIBLHOM HCCIeOOBaHuM
yaaetca obuapysuTh Meaubie MuBepansi. Ho npocras komcrara-
U OPUCYTCTBHS MEJIH B IAHHOI 30HE OKMCJICHHA, XOTA U ABJIACTCH
JOCTATOYHO BAKHOI, He MO3BOJIACT elle CKOMBbRO-HMOYyIL onpene-
JIeHHO OIEHUTHL TAHHEBIT BHIX0J. HoHeyHo, sunamue paiioHa, oc-
HOBHBIX 0COOGHHOCTeH TEOXMMHE MeIn 1 anajms odueil ofcTanoBKH
TMO3BOJAIOT YiKe CAelarTh P BaKHEIX BHIBOJOB, HO BCe JKe OYCHDL
4acTo. OKA3BBaeTcHA HeoOxomumeM OoJsiee jleTanbHo, Oojee onpeje-
JeHHO BOCCTAHOBHTL MuHepasdoruio cyabpuunoit pyme. U eciu
OCTATOYHHIX CyJAb(QHIOB H XapaKTePHHIX MHHEPAIOB OKHUCJIEHHBIX
MeIHBIX pyI[ MaJo, HeHBﬁB}HIIO npuuercs OﬁpaT]«'ITLCH K N3YUeHNO
ocoberHoOCTEld JIMMOHHTOR JaHHOIO BEIXOIA.

B pamkax HacTosmeil pafoTE HeT BO3MOKHOCTH OCBETHTL
CKOJILKO-HEOYIH M0JpPOGHO BCIO COBOKYNHOCTE CHEMUATLHLIX HpH-
eMOB, NpPAMeHAEMBIX B NOXOGHBIX clydasX aMePHKAHCKUME Hece-
noBaresAMHA, TeMm Oojiee, 9TO, KAR YiKe YKAasHBaJI0Ch, B 9TUX Ipue-
Max ele OYeHb MHOTO HEONpelelICHHEX I JaKe CIIOPHBIX MOMEHTOR.
ITooTomy, oTchUIasg MATEPECYIONUXCA K CHENMaabHOM JmTeparype
(cm. 1w 41—49), orpanuunMcA 3Iech JTUIIL CXMAaTIYCCKOM XapaK-
TepUCTHKON OTAENBLHEIX HauGojee BAKAKIX METACOMATHYECKAX (CM.
BHITIE) JIMMOHNTOR, N3yYeHHHX Biomnuapiom n Bocyasmom.

Jlia TEMONMTOB, NPOHCIIEMAX OT 3aMEIeHH A XAJALKOIMPHTA,
3TH ABTOPH OTMEUAIOT CIEYIOlHe XapaKkTepHbIe THIIEI, PasBHBAK-
mpuecsa Haubodee MEPOKO B 00CTaHOBKe HEAKTHBHHIX MHHEPaJoOR
II BO BKpPAIJICHHHX PyAax; B ofcTaHOBRe jke ObICTpPOil HeiTpasy-
BAIPM W B CIIOMEHBX CYJIB(QUIHBIX PYyHax HHKEONHCAHHBIE JIH-
MOHUTH HMET OIpPAHVYCHHOEe Pa3BUTHE, COXPAHAACL JHMIIL Kak
CBOETO POJA PEJIMKTHL CPell OOHMYHBIX MAJ0 XAaPAKTEPHBIX JHMO-
HUTOB.

Hepnrii Tin obmagaer Tak Ha3sBaeMoii 2py0od  AuuiHol
mexcmypoii' ¢ Goiee MM MeHee IAPAJJIEIbHBIM PACIIOJIOKEHHEM
sucer (ur. 13, 14). JInamerp sueer sapsupyer ot 0.2 10 5.0 My,
tomuua cregor ot 0.02 no 0.5 MM, cTeHKH COCTOAT M3 IJIOTHOI
cMeCH JHMOHNTA M KpemHeseMa. fldeiikm mycTele MM 3aN0/HEHb
B TOM WM MHOI Mepe JMMOHHTOM. DTa ¢TPYKTypa maumGoiiee vacra
B TOM CIIyYae, KOIJla XaAbKOIUPUT B BAJe HeGOILNMX CKOIJICHHH
BRIIOYeH B Kpapum. B amanoruunoil oGcTaHOBKC NHPHT He [aeT
HAKAKOTO SYCHCTOT0 JUMOHUTA; HOCIEe HETO 0CTACTCH JIMIIE MOJTO0CTh
¢ HaMasikaMM JUMOHHUTA HA CTeHKaX HJIH JJare BOBCe 683 JUMOHHTA.

1 OGue mpejcTaBIeHUA O AMMYHBEIX TEKCTYpax JaHel HA CTP. 93—95.
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BTopoii TUI — 9TO AUMONUM G MOHKOU auuyHol mekcmypol.
O orauuaeTcd OT HEPBOTO JIMIMb MCHBLITHM JTHAMCTPOM SHCCH,
gosetmompmest B npemenax ot 0.01 o 0.5 My, u HePeIKO 9TA sAUCH-
crafg TeKCTypa MOsKeT ObITh KOHCTATHPOBAHA TOJIBRO TOX Jynoit.
OGLIHO BCH MAcCca JIMMOHHATA, 00JIATAIIIEro Hoao0Hoi TEKCTYPOH,
ge mpenpimaer 2—3 cM B HauboabIIeM pasmepe. flueitkn, Kak
IPARMJIO, BAMOJHEHB KpaiiHe TOHKONOPOUIKOBATHIM, nere00pas-
HLIM JIIMOHHTOM. XAapakTepHa I OKpacka — TeMHasd KeJITO-OpaH-
IKeBat.

Tpetnit T — auMoOHUMLL C RAOMHOL TEECIY POl il CMOATHBLM,
JIAKOBLIM OJIecKOM, OIM3KHAe K TaK HAZLIBACMOIT CMOJAHON MeIHOM
pyJe, 0JHOIl W3 PasHOBIIHOCTEH KOTOPOM OHM B CYUIHOCTH M fB-
nsores. JIEMOHUTEL 9T OUYCHB HECTOMKH, HPEICTABIAIT 0OLIMHO

OINH W3 CAMBIX PAHHEX IPOJYyKTOB

6 HAMeHeHHA XaTbKOUUPATA U OBICTPO
nepexogAT B SIUYHEIE M JIpPyTHE
" JTEMOHNTEL.

Jlns xanpbKoauna Hambosiee cue-

Mu@UUEBIM OKA3aJIcsl TUIL TAK Ha3bl-

BACMOLO peabefrnozo aumonuma. ITo

NOpomKOBATass, HO BCE Ke YCTOMH-

ypBad JUMMOHHUTOBadg Mmacca, B KOTO-

poil mHOI/Ia 3aMeTeH Kapkac Kpaiiue

toaKkoit suemctoit Texcrypsl. llon

CTYp JUMOHATA, oﬁpasonanme- J'Iyl'[(]ﬂ HOBBPXHOCTB pOJTbeq]HOFO
vocs w3 Xambkommpmra. X 5. MMOHHUTA HATOMUHAET MEJIKO HCTOI-
lo Basmuapiy m Bocysmry. — YeHHBIE caxap. XapakTepeH H 1Bet

@ — nmvonur ua Hpecron Bepn, (EPTHL — I‘J‘Iy6OHIII71 OpﬂH}i{BBHff'I NIt
A‘[eHc;iHa;G—Agl‘t[\:jtgllil;{:x‘ na Joskpect, I{paCHQBBTO-OpaHHRGUBHﬁ. B U]Ty(i)(j
mBeT OoJiee TeMHLII, Nepexojisnng

nourn B depumii. Cieayer oTMETHTL, UTO 9TOT pesbeHEIH
IMMOHHT MOKeT 00pa30BaThcA W NMpH BaMeleHun OOpHHTA, KOBeM-
JUHA U I'aJeHuTa, ¢ HeKOTOPBIMH, npasna, MCCTHBIMH OTJIMYIHAMHA.

g Gopuura BEIEIEHO OBJIO IATH XApPAKTePHBIX JUMOHUTORB.

[epsetii, naubosee Bamublii 1 Hambosiee JEKMIl JUIA JHAIHO-
GTHKH, — 9TO JIIMOHHT ¢ £'yU¥HO0l TeKCTYpOil, B KOTOPOIl OTHeIb-
mple AYeliKN MOXOME Ha cpepmueckme Tpeyroabuukm (fur. 19,
16). Pasvep aueex or 1.0 mo 10 Mm, npn ToImBHE CTEHOK OT 0.05 mo
0.5 my. fueiigm Bcerma B TOM WM MWHOI Mepe 3aNOIHEHB JIAMO-
HUTOM, CHJIBHO B3aTeMHAMINM B OTAEIBHEIX CJyJagx Xapawricp
TeKCTYPHI.

Bropoii tum — 510 aumorumosas eyOra, BeTpevaoagcad H
cpemd JNMOHMTOB, IIPOMCIHENNIMX OT 3aMeleHnd XaJbKOUWpHUTa,
camepuTa, rajeHuTa, MMpPATA, NHPPOTHHA ¥ JPYTHX MHHEPAIOB.

Ormrane GOPHUTOBOI JUMOHATOBOIT I'yOKM BAaKIIOYAeTCA B HE-
pelKOM pasBATHE cpeinm mnpeoGuajaomei TyOGKOBOI TeKCTYPH
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OTICABLHEIX YIACTROB ¢ ACHOIH AMEYHON TeKeTYpoit, noioonoil Bh-
meonncannoii. Kpowe toro, xors BooSme pasmepnt Aueer mmmo-
HUTOBBIX I'yOOR Pas/iiuioro NpoucXomKICHIS KOJeOJIOTCH B IIH-
PORIX Ipejies1aX st OJQHOM i Toil sKe TYOKW, B OOPHITOBOI HTH
Konebagna ocobenno anaunTenbHnl. [lo CPABHEHHIO ¢ HHPHTOBOI
ry0Okoit, GopHETOBAA, KAK HPABHIO, UMeeT ropasjo Gojiee TOHRME
creakn. Tak, y mupurosoii ryérm wacro trommmna creno peBoc-
XOMUT JRawke JHAMETD OTAENBHBLIX AUeeK, y OOPHUTOBOH ke TOJ-
HTHA CTEHOR B D—25 pai Menee qmaMerpa sueek.

Our. 14 JImvmoanr ¢ rpydoii amuuanoi TeRETY poif, odpazopaBmmiics
M3 XQIbROUMPATA, 3AKIOYABIICLOCH B BUIC OTACALHNX ¢KOIITCHAT
B kBapie. Mecroposmgenne Jloc Asmagoe, Merenka. X2
Dor. Basmuapia n Bocyamaa.

Tperuii Tan — naomusic aumonum, ¢ waaronodosnoi nosep -
Hocmulo, 9Ype3BBIYANHO OJAM3KAH K COOTBETCTBEHHOMY JIHMOHHTY
TaJICHUTOBOTO TIPONCXOMKICH M.

Yerpeproii tou, Guauskuii K LPeABIYIIeMY, — RAOMHBLIE -
MOHUM, NANOMUHAWWIEL RO MEKCIYDe KA0AUK, ¢ MHOTOUHCIEH-
HLIMH TPOMUHAME HOJMIOHATBHOE O T e 1 b H 0 ¢ Tu. Oxpacka
ero Hame Bcero opamikeso-kpacuasn. [TopoGusie smmonmTH 0Gpa-
AYIOTCA M M3 Apyrux munepasios. Biongapn n Bocysma mpusoasar
PAL TOHKUX ocoBeHHOCTel DOPHUTOBOTO (TIMHICTOIOY JIUMOHHITA,
HOBBOIAINX OTINIATE €T0 0T OCTATLHELX,

[Taretit Tun — peavednuiii aumonum, amamormuumii BEHITLEOITH -
CAHHOMY 1A xaaprosmHa. [lox aynoit, npaspa, B Gopumrosom
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HPOJYKTE HEPeJIKo MOKHO BaMeTHTh CJIeJIh AOMIHON TEKCTYDhI
¢ TPeyrojibHBIM OvUYepTaHueM HYeeK.

1, maxonen, aua terpasnputa Bmonuapn m Bocysin manGoree
XapaKTePHBIM THITOM CYMTAIOT JHMOHHT € TaKOil ANUYHON TeK-
CTYpOii, B KOTOPOil 00muil pucyHOK
KapKaca HaTOMWHAET KOHTYPBI W30~
THIIC HA KAPTe MECTHOCTH ¢ Pe3KnM
pensedom (Pur. 17 m 18). AnTopm
JlasKe HA3HKBAIOT BTOT JIMMOHAT (KOH-
TYPHBIM JIHMOHHTOMY.

Bropoit THI JMMOHHTA, HPO-
nexoadamero ma3a T(‘-Tpaa]lpﬂ']‘a, 0

23

Mur. 15, CxeMbl HIUUHBIX TERCTY ] DOur. 16. Amuusaa TexcTypa
JIAMOHNTA, 00pazoBaBIICTOCA U3 Gop- -}HMOBﬂTa, ofpasoBaBmerocsa ua
maTa, ¥ 5. llo Basmuapiay u Boeyaaay. Sopaura. MecropoiKaeHne PyGn

Main, Kamndopmma. X 5. Qor.

a — maMonnt us Jiyrayr, Hopaa Mercnka: Brsmuapia o Docqum

5 — nuMOHUT N3 Warenbmaiin, Kaandopius.

pasjio MeHee paclpOCTPAHEHHEL u rOpasjilo MEHee XapaKTepHBlil,
HeReJIn nepm,li’{, — JIMMOHUT «KoaryJ/IMpoBaHHOT'O Tana», T. €.
fojiee WM MeHEe IVIOTHEIN

a 6 ¢ ydYacTRaMu ACHOM KOJIIO-
wopduoit rTexcrypu. On
JIECKO MO3KeT ORITH CcMelIaH
¢ COOTBETCTBEHHBLIM JIHMO-
HUTOM, HPOHCXOJSIIIM 13
IMpHTA, HO, KAaK HPAaBHJIO,
nposBIAeTCH vame Beero
¢ KOHTYPHBLIM IJHMOHHTOM.
@ur. 17. CxeMbl ALUYHLIX TERCTYP J- O6a THma JHMOHHMTOB Te-
MoHnTA, 0Opa30BaBIIETOCH W3 TeTpa- TPasIpPATOBOTO NPOMCXOH-
anpura. X 5. 1lo Baomuapny u_bocysaay.  eHAA 00BIYHO HMEKT OK-.
@ — nEMOHHT ms Mimmnecnal, Hopas Mekcura; PacKy OT IMOKOJIAAHOrO 10
6 — JUMOHHT n3_ VYopajc @aip, ApuaoHa. ’FeMHOI{OpH‘!HeBOI‘O nBeTa.
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B sarmouenue s1oro Kparkoro 06sopa pasauuHBIX JTMMOHMTOR,
BOJHAKAIONMX TIPU M3BMEHeHHH MeJIHBIX CyAbQHIOB, HAX0 3ame-
TUTB, 9T0 MCHOJIB30BAHNE TEKCTYD W APYLAX 0coGeHHOCTel IHMO-
HATOB IUIA HEJIel KAYeCcTBEHHOW W ROJUYCCTRBEHHOI PEKOHCTPYK-
it I0/FKHO IPOMBBOAATLCA ¢ GOJNBITHME  1PE/IOCTOPOKHOCTHMI
H G HOJHBIM y9eTom oOcTanoBku. Vike YRaleBajaoCh, HampuMmep,

Dur. 18. KourypHslii JIMOHT, ¢ 0GUILHLOMI HPHUMABKAMI CYPE-
MJIHBIX OKHCJIOB, o0pasoBaBmiuiics u3 rerpasaputa. Mectopomenne
AnekxopH, Morrana. X 6. Mor. Baamuapma m Boeyaaoa,

UTO B yCJAOBUAX OBICTPOR HelTpadnzaluu wiu HPH OKMCICHAL
foiTee NI MeHee CIVTOMHBIX ¢ VTh(uHEX PYA Hponajawt B 3Ha-
“NTEJBHOM Mepe PasIumdua JNMOHHTOR, 0BYCJIORICHHBIC ' XapaKTe-
boM saMerennoro cynwndama. la w momnvo atoro Muorie VCITOK-
HEHUH I HEONPeIeJIeHHOCTH BHOCATCA MAalo 3aMeTHBIMEI  1eTAJISMI
ofeTaHo BRI . A ; : : :
He mnmmum 6Gyper HOAUEPRHYTh, YTO - HAWJIYUIHHM PHEMOM
A u3yvenna ocoGeHHOCTel INMOHNTOB TaHiHoro paifona B 1esx
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WHTePTPeTAIME BEIX0J0B OyjeT mcejaeloBanue JIIMOHATOR B OKHC-
JAEHHBIX PYAAX ¢ YIHeJeBIINMHA emle ¢yabQuiaMm.

B sroM caydae, KAk ysKe OTMEYAIOCh, BOIMOMKHO ¢ HAHOOIb-
il OUPeIeeHHOCTRI0 IIPOCICNTE Bee TMepexojibl 0T cyabpuia Jio
JUMOHHMTA M IOJYYCHHBIC JIAHHBIe HMCIIOJL30BaTh 3aTeM IIPpH HHTEep-
npetannu OeceyIbQUIHBIX YyYACTROB JIAHHOIO BHIXONA WJHM APyraX
BRIXOZIOR B TOM jKe paiioHe.

4. CBHHEL

T'muporenpas  MUHepPaJXOrnsH

Muuorennas MHHEPAJOTHA CBHHIA IpeJCTaBIeHA JTOBOJIBHO
6oapmum umciaoM Bujos. lelicTBATeNIbHO, HOMHMO TaJeHMTA, N3-
BECTHB OOIIMPHBIE CEPHH CYIb(POAHTHMOHHTOB M cyiangoapce-
HUTOB CBHHIA (MHOIJA ¢ Mejbi0 win cepeGpom), CPaBHUTEIBHO
M300HIILHBIE CBOCOOPA3HBIG CHJIMKATEl, 34TeM HEKOTOPBIe AHTH-
MOHWTH, AHTUMOHIATH, APCCHHTHL, Geppure i T. I.

Onmaxo, 3a HCKMIOYEHHEM TaJeHuTa M ABYX-Tpex cyiabpoanTn-
MOHHATOB M CyIb(OAPCCHNTOB, Bee OCTAILHEIE OTHOCHATCA K THCILY
kpaiiHe pefKux MuHepaxos. B wactmocrm, mourm Bee Hecymbpuu-
HEe THMOICHHBIE MUHCPAJIB GBUHIA M3BECTHHL JIMIIL H3 ABYX Me-
cropomitenmit — Jlaurcan (Ilsewus) u @panxnnn Dapuac (CIIA),
MecTO pOKIeHHIT, 0bIaganmux ¢BOeoGpasHelmuM reHe3mcoM, a 66Jb-
manA 4acTh cyaboapceHNTOR 0OHAPY/KeHA NOKA TOIBKO B Bunnen-
tane ([Iseitmapus). ;

E¢Inm HeUI0IHTE BCe 9TH PEJKOCTH, OCTAHETCHA BCEro HECKOIBRO
Goslee WJIM MeHEe PACHPOCTPAHEHHBIX THIOTCHHBIX MIHEPAJIORn
CBHHIA.

Cpemm mHux npeobrajaioniee 3HAYeHUE HUMEeT, feccropHo, ra-
JIeHUT, HOMAMEHHBI MOYTH MHHePAJI MNOTeHHBIX CBHHIOBBIX PYH.
OcTambubie, K KOTOPHIM OTHOCATGH OyJIAH/KePHT, IFKeMCOHHT, Oyp-
HOHIT W, OBITH MOJKET, OT/JeJbHble CyIb(oapceHHTH (MOPAAHMT,
CYHTOPMAHUT), HBIAAIOTCA OOBYHBIMH  MIHEPATaMU-TIPAMECHMIT.
B owennh pemknMX cJIy4adsX OHM IOJYYAOT MUPOKOe pacmpocrpa-
gernne. Tak, H3BecTHE DOIBINNE CKOIIIEHH A JHKCMCOHATA B ITuvanan
(Mexcnka) M B HEKOTOPHIX MECTOPO/KJAGHMAX Ppaiiona Apadua
(Hesayna), sHaunTeIHOE Pa3BATHE OymamkepuTa B CBUHIOBO-IIHHKO-
BHIX PYAAX BOCTOYHOTO 3albailKkanbs, Ijie OH HePe/Iko ABIACTCH Aaike
rJIABHBIM PYIHBIM MEHEPaaoM, 00rarcTBO TYyHTePMAaHUTOM MeCTO-
pommennit Cunpsepron (Homopano) n mopiamutoM AmnjpeeBcKoOro
vectoposnenns na lOxmom Vpase.

Ho KaK MUHEPAIBI-TTPUMECH IePednciIeHHble CyIb(oaH THMOHNTH
m, GHITH MOMKET, HEKOTOPHIe CYIb(OAPCEHHTH MHOJB3YIOTCH OTHO-
CHTEILHO NITPOKHM PACIPOCTPAHeHHeM H IPH JeTaJLHBIX HCCTIe-
TOBAHMAX KOHCTATHPYIOTCH BO MHOTHX CBHHIIOBO-IIMHKOBBRIX MECTO-

POIRICHHAX.
148



B ceasn ¢ Toli BaMKHOCTHIO, KOTOPYIO HPEACTABIACT TaJeHuT
B THOOTEHHOU MUHEPATOTHI CBUHIA, YMECTHO GYJeT cjelaTh He-
CKOJILKO 3aMeuanuii OTHOCHTENIBHO ero COCTaBA.

B nojasaaouteM GosbmmineTRe CIyuaes cocTaB TajieHuTa npe-
Kpacuo orseuaer (Qopmyie PbS, w npumecu, ecam wmewsmounth
TOHKHE [POPACTAHNA APYTUMN MUHepPaTaMu, KAK HPaBHI0, 0O
IO POJIM HEe HIPaKT.

U3 stux npnmecei raaBHoc snavenne UpHHANICHKHT cepeGpy.
HaxXo[AIleMycH B raleHATe B TBepJoM pactBope. Hommuectso ce-
peGpa, pacrsopennoro B TajJeHuTe, BEpoATHO, B Buge AgsS, ne
upensmiaer o6sraHo 0.1%, wame ke ropaspgo umsKe, a B MecTOpO-
mpennsax tuna Mmeeypu najgaer gasme 0 HOCKROJNLKAX THICAYHEIX
M IeCATHTHLICAYHBIX TIpOIeHTAa.’

Homnmo cepebpa, B peXIKuX ciywasx B razenutax oGHApPY:KI-
BAGTCA BICMYT, M M3BECTHB PasHOCTH, TJle COJeP/KAHNE BUCMYTa,
PacTBOPEHHOTO B TajeHUTe, JOCTHTACT HECKOJILKAX HPOUCHTOB.Z

Hazee Hummxapa (16) ormevaer nepemko upucyrersie B raje-
HATaX Mapramia, BO3MOKHO, CBA3ANHOE ¢ MeXaHWYCCKON MPIMechIo
cyabpuna mapranna (amabamauna). _

Ocrannusie npumecn (Sh, Cun 1. 11.), a Takike u GoJsice BEICOKHe
BeJIMYHHBL COACPIKAHNA cepedpa, HE/REAN YKa3bIBaABIINCCS DBLIME,
YacTO MPHBOJMMBIC B aHAJM3aX TaJCHUTA, CBA3AHBI, KAK HPABIIIO,
¢ TOHKUMI UPOPACTAHWAMH eTo APYIUMH MUHepaTaMu, TaKIUMH,
Kar Oypuonnt, Ganbapisl, cyabHOAHTHMOHNTE H CYIBHOAPCEHNTH
cepeGpa, cennna m 1. 1. B pane caywaes, Boawomino, otin mpopacta-
HIA 00YCIORJIGHE PACTIALOM TBEPJLIX PACTBOPOB.

XapaHTcp H3MEHEeHHA OT/CHAbHBIX I'HIIOIeHHBIX Muiepalios
CBHHIIA B 30H€ OKHCJICHHUA

Mo orpasuuumest  ajeck  paccmorpenmem xapamrtepa u3Me-
HEHHH JINMb TJICHUTA W CYIb(POAHTUMOHNTOR, B ¢BA3M ¢ TEM, UTO
BCe JIpyriae THIOPeHHbIe MUHEPAJIbl CBUHIA, KAK TOJIBKO 4TO yKa-
BLIBAJIOCH, 007188107 COBEPIEHHO HHUTOKHEIM PACTIPOCTPAHCHHEM.

Tanenur

Ogruenenue TajeHnTa B BOJNAHO-BO3AYIIHLIX YCJOBUAX, COTJIACHO
HMEHUMMCH JIAHHLIM, HIeT [0 pPeaKiun:

PbS 4 203 = PbSQa.

L boaee nojipoduo o cepefpe rajzenntof cooduacrcs Hinke, apm onit-
CaHUH cepeodpa.

* Tak, manpuvep, B Jlegsuans (65) 6o BeTpeden rajennt cocrasa,
upumepuo orpeuaiomero gopuyie AgeS « BieSs - 11PbS, obxajaonumii gusu-
HECKUMI  CBOHCTBAMI, HCCKOJIBKO OTHMWILME  OT COOTBeTCTBYIOUINX LIS
HopMaspnoro rajgeuura. B Crveajesnr (Hopserus) rasennt, no Ilereanry
(66), comepxur 2.85% Bi.
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B navanbhbie CcTajne oKueJelue u saMelenune rajgedutra CyJib-
parom (AHITe3UTOM) HIET J0BOJILHO OBICTPO, M KAK BRCHEPIMEHTATh -
HBle HAOMOMCHHA, TAK PABHO W HCCIEJOBAHUA IOJIYOKHC/IEHHBIX
CBUHITOBBIX DY BJUIHOOEOP&BHO IHOKAa3eIBAKT, 4YTO TAJCHUT IO CRO-
POCTH M3MEHeHNS 3QHIMAET OJ(HO U3 MePBEIX MeCT cpejn TiIaBHei-
mux cyiaspugos. Ho mo Mepe Tor0 Kag ORUCICHHE Lporpeccupyer,
CHROPOCTD ero CTaHOBUTCH MCHLIOE, B CBA3M ¢ TEM, 4TO LOJAYyYal0-
npites npojayktT — PbhSO4, ofmamas nuuToiKHOl PacTBOPHMOCTHIO
(Beero 0.041 r/anmpu 18°), me ymamdercs, a 0cTaeTcA NpeuMylue-
CTBCHHO HA MCCTE OKWCJAAOETOCH CyJIbeH‘[,'Ta, HocTemeHHo 3aMerrgasn
OCTONMIE M TeM CaMBIM 3ATPYJIHAH JOCTYIL BOJ, HECYIHUX KHCTIO-
polt, K eme He2MeHeHHBIM 4YacTAM 3epHa HJH CHOILJIEHUAM 3epeH
ragenura. Taxk Kak Kpaessle YacTM 1OCJEMHUX B HEpPBYIO
ouepedbh NOABIPraAIOTCH OKICAAIOMEMY JSHCTBA BOJ, TO HEPEeLKO
caydaercs, Ero 9TH KPaeBhIe YACTH HOJHOCTHIO 3AMCIIAIOTCH AHTIIe-
3ATOM, B TO BpeMA KakK B HeHTPAJALHBIX YHACTRAX ocraercda ele
foJlee WM MeHee cBeyKuil ramennt. Ofpasyercsa cBoero poja 3a-
IATHAA KOPKA, CHIILHO 3aMe/IAoman JalbHelmuil IpoTpece OKRme-
gdernfa. VM uMenHo oMM 00CTOATEIBCTBOM, a He YCTOHIMBOCTHIO
raJieHITa, 00BACHACTEH TOT (AKT, U9TO jame B CHABHO 1popadbu-
TAHHEIX 30HAX OKUCJeHMA, TIe yiKe BOBce He O0CTAaaoch JPYyrux
CYIB(YIIOR, HEPeAKO MOMKHO BCTPETHTL CBEKIH WA 1OJTYOKHCIICH-
HBLIT TaslenuT B pybamke BTopmaHslx npoaykros. [Ipexpacnas cuaii-
HOCTh TajeHuta IpeJonpeie/ser, Ipasia, HeKOTOPYI paBHOMep-
HOCTH PA3BATUA OKMCIGHWS, PACIPOCTPAHAIONErOCH BIOJAL Clal-
HBIX TPeIIHH [0 BCeil Macce JAHHOTO 3epHa, HO HTO HMeeT 3Hauenue
AU JUTA OTACALHBIX 3€PeH, a fe JUIS CKOIIeHHA MX; KpoMe TOTO,
Ha Kpasx 3epeH OKIC/IeHHWe Bce Ke IpoTpeccHpyeT OblcTpee.

AHT1e3UT, ABIAOIIMIACH NEPBRIM TIPOJAYKTOM OKICJICHUA Tase-
HaTa, B MNPUCYTCTBHH yl‘lIB[HICJIOT}:I OKa3slBaeTcH HO_YGTOI:T‘“]BB]M
i1 TmOCTeNeHHO 3aMerqacTcs KapBoHaToM — HepyCCHTOM:

PbSO4 4 CO2 4+ H:20 = PbCOs + H2504

HIIn

2PbS0, + Ca(HCO3s)2 = 2PbCO3s + CaSOs + H 2504,

~ llepycent, ofimamas coBepuieHHO Y#e HITNTOIKIOIL PACTBOPH-
mocThio (Beero 0.001 r/a upu 18°), cpaBHATEILHO YCTOWTIB B yCJio-
BHAX 30HB OKHCJICHUS U 0YeHb JOJT0 MOMKeT B IOCHeHCH coXpa-
HATHCS.

Taxum ofipaszoM, rajgeHdT 3aMel[aeTcd AHIIEINTOM H aHTIe3HT
3AMENIAeTCA TMepyCeHTOM. JTOT HapareHeTHUeCKnil Pl (cymnpum—
cyabpar—rapbonar), CTOJNb THOUYHBIL JUIA 30HBL OKHCJIEHIA
BOOOM[e, fABAAETCS OCHOBHEIM W HCKIIOYUTEILHO PacipocTpaHeH-
HLIM [T OKHCJEHHBIX CBHHNOBEX pyda. OOBYHO npm arom
iaMemeHne  TepycecHTOM — AHIJIe3nTa  HawHHAeTCA  Hemocpej-
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CTBEHHO BeJie 33 00pa3oBaHueM MepPBHIX eT0 NOPIMIl, H YACTO MORHO
gadaonark, KaK aHTJIe3UT, Pa3BUBAAChL BIOJL CHAHBIX TpPeNUH
rajeHITa B BHJE TOHKHX JKUJIOK, B IEHTPAJIBHBIX 9aCTAX MOCIEJi-
HUX YiKe B3aMeliaercd NepycCcHTOM.

OcobenHo e OHCTPO H YHHBePCAJIBLHO IIPOXOJMT 3aMeLleHHe
AHTIe3UTA HePYCCHTOM B KapOoHATHOI 06CTAHOBKE, TAK KAK B ATHX
YCIOBHAX BOMIEL G0ee 000TaIMeNbl YIIeKACIIOTOM, i cepHAA KACI0TA,
06pas3yoimaAca TPA BEMIENPUBEICHHBIX DeaKINAX, HellTpaausyach,
He NpPeOATCTBYeT AalbHEHIIOMY IpPeBPAIIeHII0 aHIJe3nTa B Ie-
pyccur.

Ilepyccnt B mocaeAyiomeM PA3BITHN 30HK ORUCISHHA, HECMOTPA
Ha CBOK OOJBMYI YCTOMYHBOCTL, MOMRCT IIOBEPIHYTHCH DY
M3MeHEHM, 3aMellafdch JPYTHMH COeJMHEHMAMU CBHHIIA, JIMMO-
HATOM, YacThbIO BhIOICJAYMBAaHAChH U T. II.

Ha xapaxrepucruxe 5TuX maMeHeHuil, 09eHb PeIKO JIOCTHTAI0-
(UX BHAYHTEILHOI'0 PA3BHTHA, MBI OCTAHOBUMCH HWIKe; ceiluac ke
mepeiileM K PacCMOTPEHHIO JIEHCTBUA Ha TaJCHAT JAPYTAX AKTHB-
HEIX ORMCIATeNed B pacTeopuTesieil 3ounl orucyenns — Fea(SO4)s,
H2501 u CuSO4. Oxucaennsiil jxese3usni cyiasfar, cyid 10 pe-
syabpraraM dxcrmepuMentos Hummuxapa (I6) u Hyka, ! okaspiBaer
Ha TAJeHHT XOTA M He CJANNIKOM pe3koe, HO Bce ke OecclopHOe
ORMCALLICe JeHCTBAG, MIAYINEe CKOpee Beero II0 pPearIiun:

2PbS 4 2Fe2(S04)s 4+ 302 + 2H 20 = 2PbS04 - 4FeS0O4 + 2H 2S04, -

I.Ipﬂ‘[eM, ecju cepHaH KHCJ0TA TCM HJIM HHBIM 1IIYTEM yI[aJIHC’l‘(fFl,
HapAay ¢ anrjiesuToM MOMReT UﬁpaBOBbIBHTLCH 1 JIAMOHHT.

Anrnesnr B JajbHelimem 3amemnaercd OEePYyCCUTOM, H B Pe3yJlb-
tare geilcreus Ha rameHAT Fe:(S04)3 oGpasyoTea cMmecH JIMMOHATA
¢ AHIJIe3UTOM MM MePYCCUTOM HJIA ¢ TeM M JPYIHM OJHOBPEMEHHO.

Hepejiko B 9TUX jKe yC/I0BUAX COBMECTHO ¢ JIMMOHHTOM, aHIjie-
3UTOM 1 IlepyccHTOM pasdsuBaerca n mwnomGoaposur — PbO.3Fe20s:.
-4503- 6H =20, oGpazosanne KOTOPOTO MOMKHO HPEICTABHTE CJEIYIO-
meil peaxmyeil HeHocpeJCTBeHHOTO [eilcTBIA Fes(S04)s ma ra-
JICHHT!:

PbS -} 3Fe2(S04)s | 12120 =
= Pb0.3Fe2035-4503.-6H 20 + 6H 2S04,

B orucrennnx pyZax ¢BUHIA CMECH ONHCAHIOIO THIIA U OCO-
OCHHO CMCCH IEPYCCHTA M OTUYACTH AHIVIE3ATA € JMMOHHTOM IIOJIL-
3yl0TCA OYeHb INHPOKHEM pacilpocTpPaHeHNeM; co3jlaeTesl BledaT-
neame, uto Fes(SO4)s mrpaer Gombmyw pons B OKUCICHHH Taje-
unta. Ograro Gofee MeTalbHBIe MCCIAJOBAHMS MTOKAZRIBAIOT, YTO
yame MH MMeeM 3fech Jeao ue ¢ upamev jeiicreuem Fes(SOa)s
Ha TalleHuT, a ¢ m»nepepaloTHOl MM IlepyccATa, BOBHUKIIETO
B pe3yipTare BOAAHO-BO3AYIIHOTO ORHUCJAEHUA TaJIeHNTAa.

! Peayabratsl skcmepuMentoB Hywa mpasegens y dumonca (I, 326).
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llepepaGoTka ara, ckopee Bcero, MaeT TaKuM TyTem.
3PbCOs + Fes(S04)2 4 3H 20 = 3PbSO4 - 2Fe(OM)a + 3CO=
HJIA
PbCOz -3 Fea(SO04)3 + 11H 20 = PbO.3Fe203-4S03.611 20 -+
+ 5H 2S04 4 COo,

U B JIATLHERIeM, 110 Mepe yMenbmenns konnenrtpannii Fes(SOa)sz,
M AurJesut I mmoMOosposNT BHOBB Tepeiilyt B mepycent.!

Mosxno jymate moatomy, uro poan Fes(SOs)s B ormcnenun ra-
JEHHTA He TAK yike BeJINKA I 9T0 BOJAHO-BOBAYHIHOE OKMCIEHHE
HMeeT TOpasjio OoJibllee 3HAYeHITe.

Ceprnas ruciora JeiicTBYeT Ha raieHutT cue Hodee cirabo, me-
wean Fex(SO4)s, m BpAX 2 3aMelleHme anIyieBNTOM TaJieHHTA
nyrtem 06paboTRM TOCTETHETO CEPHOI KMCTOTON HMeeT CKROIBRO-
HnOyIbL MUPOKOE PAcIPOCTPAHEHHC B 30He ORICICHVIA.

Humuxapa (I6) cnassiBaer maze oOpazoBanme cepoBOIOPOaa
Npu JeicTBUM CePHOI KUCJIOTH HA TAICHUT ¢ BRAIOUEHHEM aiaban-
MUH& B TOCJCTHMIL.

Haromen, aro wacaercs peiicTBHA MeJHOIO cyaspara, to co-
BepIIeHHO OeccIopHa HEKOTOPAas ero Poilb B OKHCJEIHI TaJeHuTa,
TaKR Kak Hepeikoe PasBuTHE KOBEINHA B IPHKOHTARTOBEIX yua-
CTKAX M HA CAMMX KOHTAKTAX TaJICHUTA ¢ 3aMelaloN[IMK eTo aHTiie-
BHTOM H HEPYCCUTOM JIOCTATOYHO yOeJANTeNIbHO TOBOPHT 006 0Cyine-
CTBIEHMN CJCTYIONIeH pearImm:

PbS 4 CuS04 = PbSO4 + CuS.

Wrak, B navajnnbie cTajnn ORKCIACHN A TAJGHATA HAPAAY ¢ TJ1aB-
HEIM HIPORLYKTOM — &HIVIC3NTOM — 00PasyioTcs LEepPyccHT, JHUMO-
HUT H OTYACTH IMoMGOApo3nT.

B mampmeitmem Bee Gosiee m Gosiee nporpeccupyiomee zaMemnie-
HUe TePYCCATOM H AHIJIC3NTA W IIIIOMG0APO3NTA NPHBOINT K TOMY,
9TO NEPYCCHT OKABBIBAGTCS IVIABHLIM ¢BUHIOBLIM MUHEPAJIOM 30HEL
oRMcIeHnda m Gmarogapsi ¢Boeil yeToHYMBOCTH COXPAHSETCH B 3Ha-
YUTCALIBIX KOJMYecTBAX Jlaiie B TaKMe CTAgNU, KOIJa B OKHCICH-
HBIX PyJIax BOBCE YiKe ICUe3al0T M cyAb{uIsl M cyIb{arsl.

On uacTiunO MOMET BaMemIATHCA, HojBepragch obpaboTre co-
OTBETCTBYIOIIHME PACTBOPAMI, JAMOHHTOM, pa3HooOpasuuMu Goc-
dgaramu, apceHuaTamMu, OKCHXJTOPHIAME M T. M., M jlaiKe Tepe-
x0/nTh BHOBE N0 BanAnneM H 2504, Fe2(S04)s n CuSO4 B pasmiunsie
cyAnartel, B TOM uncile B AHTJICBUT M IUTIOMOOAPO3HT, HO, KAK Ipa-
BUJIO, BCE BT 3aMEIICHU S COBePINAIOTCS KPAITHEe Me/JTCHT0 U 00BITHG
B mebonbmom macmrade.

! Ilpu sroM mmoMGOSPO3NT pacmajaeTcs Ha cMech JHMONHTA C NEpYC-
CHTOM HWJIM QHIJIe3NTOM.
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CyashoanTamMoHnTH

Hurarnx sKCIePUMEHTATBHEIX JAHHBIX 1O BONPOCY 06 OKHCIe-
HUH Cy/JALPOAHTHMOMNTOR CBUHIA HET, W 3Iech HPHXOIUTCH Orpa-
MHIHBATLCA UL Pe3yJibTaTaMil MCCAe0BAHMI OKNCICHHRIX PyJ
COOTBETCTBEHHOTO COCTABA.

ITH MceNe/I0BAHIA B GONLIINHCTBE CJ1yvaes COBEPIICHHO Onpe-
JIe/IeHHO TOBOPAT O UPe3BhIYAINO JIerKoll oxnciageMocta cyandoan-
TaMoHuTOB cBuHna. Tawr, Augepcon (21), nayuanmmii PYIBI, BaKI0O-
“TaBIINE JUKEMCOHMT, JIAeT CAXYION[il PAX 10 yOsBaomei ckopocTi,
ORMCTIEHMA: JIHKeMCOHIT, cajlepuT, TeTpanjpuT, TaleHUT, XalbKo-
HAPUT, TUPUT.

Brictpad okucasieMoctb ¢yanoanTHMOHNTOB CBHHIA KOHCTA-
THpOBana OblsIa TaK#e W IIPH HCCIeA0BAHNAX aBTOPA B BOCTOUHOM
Sabaiikanrse w Houda (67) B Hesame (mecroposkpenns paiiona
Apadua).

IIpn aT0M MOUTH MOCTOAHHO OJHAM 13 HEPBHIX MPOLYKTOR M3Me-
HeHHsl CyAbQoaHTIMOHUTOB CBUHIA OKA3LIBAJICA OUHIUCHMAT,
amopuiiii MEHHepas, GaMe BCero OTBewAIONMIT 110 COCTaBy BOJ-
HOMY mupoaHTHMonuaTy cBuAna — Pb2Sba0; - nH20 wu, 6ute
MOKET, NPeICTaBIAIOINI [ade cMech OKHCJIOB M THIPOOKHCIIOB
Cypbmbl u cBuHNA. Hapaay ¢ GumireiiMuToM B KauyecTBe NePBHIX
HTPOAYKTOB KOHCTATHPOBAINCH TAK:Ke M AHIIE3UT W HEPYCCHT.
[locaetmmii ckopee ofpasyercst 3a cderT M3MCHEHHS aHIJIe3HTA I
ocobenno GHHATCHMNTA, KOTOPLLI BOOBIIE He SRISTETCH VCTOH YN BEIM
I MOMCT 3aMEIATLCA CMeChI0 LEPYCCHTa H OKHCIIOB CYPBMBI.

B cBasu co Bcem crasammeIM nponece oRUCICHUs, HampuMep,
Oysnan:epnTa, MOJKHO CXeMATHYCCKH IIPEJCTABHTH B TAKOM BHJE:

oPbS-28b2S3 + 3602 + mH 20 = 2(Pb2Sb207. nH:20) +
+PbS041+4-10H2S04

HJAU

oPbS.2SbsS;s 4 2202 = 2Sbs(S04)2 + 5PbSO4,

IpnyeM KpaiHe HeyCTOHUMBEIA Cyab(aT cypeMmbl, GBICTPO THPO-
JMBYACH, PACUAJACTCA HA I'MJIPOOKHCIL M CEPHYI0 KHUCIOTY.

B nannueitmem Guuareiimnr u AHTJIE3UT, OMBIBAfICH BOJIAMH, He-
CYUIMI YTIeKACIOTY, MOTYT UepeliTH B WEPYCCHT; cMeCh Mocie)-
HEro ¢ TPyano MOXBHKHLIMI ORHCJIAME CYPbMbI U SBIACTCH 0OBIY-
HBIM MPONYKTOM 0o0Jlee WM MeHee [AJeKO 3AMeNNero OKHCIICHMS
Gynau:kepmra.

Mﬂrpaulm H OCaMK/IeHHC CBHUHIIA B 30HE OKHCICHUJ

B 30He oruciennma c¢Bmmern Ha IIePBBIX JKe CTaUAX M3MCHCHUH
cyis(uI0oB TaeT Takme TPYAHO pPacTBOPUMEIE COEIUHEHHHA, YTO
B IIOJABIIAIONEM GOJILIIMHCTBE cydYaeB He UPUXOJUTCA TOBOPHTH
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0 CKOJBKO-HUOYIh 3HAIATE/LHOH ero MHUTpamuu. ITO OQMH H3
HANMOHee IOJBIKHEIX 2JIEMEHTOB CYIbQHIHBIX pPYyHX, YacTo Make
0BOramanmAica B 30He OKUCICHIS 34 c4eT BHHOCA APYTHX, Gosee
TOJBUKHEIX BJIeMEHTOB ¥ LPeKIe BCero 3a cYeT BEIHOCA CBOETo
110YTH HEeH3MEHHOTO CIYTHHKA — IMHKA. ¥ HOMCKOBHKOB 9TA MaJias
HOIBI;KHOCTh CBHHIA, TPYRHAS ©rO BBIIEJaTHBAEMOCTL HAILA
OTpasKeHHe B CJeIyIOIeM Ipapujie: eclid 30HA OKHCJICHHA 3aKIII0-
yaeT PYJIHl, HElPOMBIIIIEHHEIE MO CBHHIY, TO HEMPOMBIILICHHBIMI
SymyT mo aromy Meramny u cyisunase pyast. Ipasuio aro, ecin
BHECTH B HETO IOMPABKM HA PAsjIMYMe B TEXHOJOTHIECKHX ocoben
HOCTAX Py OKUCJHCHHLIX M CYJAb(uubiX,' HeNb3d He IpPA3HATL
BIOJHE 0DOCHOBAHHLIM MHOTOUMc/AeHHBIME (axramm. Jlums B pea-
KHX cJIyduasx yjaercs KOHCTATHPOBATE HOKOTOPOe ohe/iHene CBAH-
0OM OT/IeILHBIX YIACTKOB BOHBI OKHCIeHNH 1 0cOOGHHO MPUTIOBEpPX -
gocetaoro caoda. Jokk (3, 86) ykassiBaer, uTO B 3amaJHLIX INTATAX
CesepHOl AMepWKH HEIOCPeACTBEHHBIC BHIXONBI HA IOBEPXHOCTD,
KAk OpaBmio, OOeJHEHBl CBHHIIOM II0 CPaBHEHHIO ¢ Y4YacTKaMK,
pacmomoskenHEMu HemHOro rayOme. Ommako, HojuepKuBaeT OH,
obeTHenme He HACTOJILKO BHAYMTENBHO, YTOOH BOCIPENATCTBO
BATh NPABUJILHOI MHTEPIpPeTanun BEIXOIA.

Amazmornunsie npaMepsl npusofar 1 Boeysin n Basngapy (45).

10 obeaHeRne IPAMOBEPXHOCTHOTO CJIOA 30HBI OKHCIOHHA e
TaKUM TPYAHO MOJBHIKHEIM BJIEMEHTOM, KAk CBHHeI, HAYero yam-
BUTETBHOTO He mpejcrasiager. IIpumoBepXHOCTHEL CJIOH ABIACTCH
apeHONl mamosice MHTEHCABHOTO OKUCIEHHS W BHIE/IAYABAHAA,
3aTeM 3jech 0cofOeHHO GOJBILYI0 POJIb MIPAIOT HEKOTOpPEle Opranu-
qecKme COeMMHEOHHS, BCPOATHO, coo0HIAlOmUe CBHHIY 0CTATOY-
HYI0O LOIBHKHOCTE.

Ho maske m Gomee riay0oKo sajicraiiue YYacTKH 30HBI OKHCJIe-
HAA MOT'VT IPH M3BECTHEIX YCJOBHAX IpeTepiierh 3HavYUTeNbHOe
ocpofomenne or cemana. [leilcrsurensuo, npefcrasam cebe ciy-
yail upeashYaiiHO AIHTENLHOH TepepaboTKM  IOBEPYHOCTHRIMH
BOJAMM OHON W TOIl jKe MOPUME PYNHOTO Marepuaja, ciaydai,
OCYITeCTBISIOMUICA TP J0Aroil cTabuiIbHOCTH YPOBHA IPYHTOBHX
son. Llepycent, B KoTopsiil mo mpenmylectsy OyXyT IpeBpaiieHbl
BCe OCTAJILHLIe CBUHIOBbIE MUHEPAJB, IOABEPTasich B TedeHHe
ANTeNIBHEIero cpoKka AefcTBII0 HelTPATBHBIX MM c/1a601esno-
HEIX OMKRapOOHATHBIX BOM, XOTA W MEIJIeHHO, HO Bee jKe OyneT BEHI-
mesaunBaTeeA. IT0 TeM Oollee BO3MOKHO, YTO obGpasyomuiics
1ojl AeficTBHEM YIVIEKUCIOTEl GMKapOOHAT CBHHIIA od/iajaer yixe
3aMETHOIl PACTBOPUMOCTBIO, IIPEBLINAIINEI, HATpEMep B BOJe,
HACHIMEHNOo yraeKkuciaoToil, B 20.8 pasa pacTBOPUMOCTh HOPMAJIb-
soro kapdonara (Aumepcon, 68). Taxkum oGpasoM, B 30He OKHCIIe-

1 Pasymeercsd, HCKIOUNB KojaeOannA B CONP:HKAHNAX, BhHI3BAHHLC
HePBUYHLIM XapaKTepoM OpYIeHCHHA.
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HEA, JOCTUIIIEH KOHEUHBIX ¢Tajuil pA3BUTHA, BIOIHE MOKET OCYIIe-
CTBUTHCH BHAYMTEIBHBIE BHAOC ¢BUHOA. CIIydail 9TOT XOTH 1 OYeHb
pPeJIOR, HO eT0 BeerZa HYKHO HMeTh B BHAY HIpPH MOJL30BAHHH
BLILICIIPUBEIeHHEIM TPAaBHIOM TOMCKOBUKORB,

[Tomnmo ommcannoii Murpanun cBiHna B Onkapdonarnoii gopwme,
CYMECTBYIOT M JPYrMe HYTH ero nepeHoca B 30He ORHCICHHA.

Tak, cyns 110 KOCBEHHBLIM JAHHEIM, ITIOMOOAPO3HAT, B HEMAJblX
KoJHYeCTBAX ofpasylmuiics MHOT/(a B 30He OKuUcIIeHHA, oblamaer
B KHCIOTHBIX BOJAX JIOBOJLHO 3HAUATENILHON pPAacTBOPHMOCTBIO.
M caemoBarensno, ecan B maobmnmm uMeetcss Fex(SOa)s, npu jeii-
¢TBAM KOTOPOTO HA MEPYCCHT TPENMYIIeCTBeHHO M BOSHUKALT ILIIIOM-
NOAPO3AT, W BOJBL JOCTATOYHO KHCIOTHBI, MOTYT OCYIECTBHTBCH
yeaosud, 0iaronpuATcrBYOIIAE 3HAYHTENILHOH MHUIPAINNI CBHHILA
B HAYAJBHBIC W CPEeIHHHBIE CTATUH DPAa3BHTHH BOHBl OKHCJe-
HAA.

MaTepecHo B ¢BA3KM ¢ HTUM YUOMAHYTH, 4ro Jladuun (69) B omu-
camEm Mecropomjennii Jlegsumiia ormedaer (akr passurud 3HA-
YATEBHREIX CKOIVIEHUIT 1/HOMOOAPO3NTA B HIMKHUX YacTAX HEKOTO-
PHIX 3a/ieniell OKMCJARHHBIX CBUHIOBRIX PYI.

Anajlornusyo noM00Hpo3nTy poJib MOTYT MTpaTh 0 OJIA3KHe
K Hemy coefuHenns, rtakue, Kak roprur (2Pb0O.3Fe203-P20s-
-2503-61120) n dagaaTur (2Pb0-3Fe203- As20s-2503-6H 20), o6pa-
dyiommecsi, mpaBia, W300MIABHO JMOIL B CHENMUAJILHBIX YCJIOBHAX
Horarcrsa ocopoM MIM MBINILAKOM 30HBI OKUcIeHUA. B Bocrou-
Hom Jabaiikanbe, HaupaMep, upa GoJbmoM OOBIYHO COZEpP:KAHHM
MEIIBAKA B PyIaX, aBTOpPY HEOJHOKPATHO IIPUXOIIOCH HAOIIONATH
¢JIy9al HeCOMHEHHOI'O NepPeHOCA CBHHIA B BUAC CJO/KHBIX MBIIIH-
KOBOKHMCJIBIX COEMHEeHUH.

Ecan obparuteca tenepsh B yciaosusiM, OIaronpHATCTBYIOHIUM
MHTPAIUN CBUHIA B IUHOMO0HPO3nTOBON wiu OAu3KaX (opMax, To
MBI BCTPETHMCA ¢ TEMH jKe CAMBIMI, HEOJHOKPATHO YiKe YIOMHHaB-
HIMMACA YCJTOBHAMA, OJIATONPHATHEIMA JIA MUTPAINH BeceX HOYTH
5JIEMEHTOB CVIBQUIHEIX Py, — OHPHTHOCTHI PYIHOTO MaTepHaja,
OTHOCUTEIIBHON CYXO0CTBI0 KIHMATa, HEAKTHBHOCTHIO 0OCTAHOBKH,
XOPOMmeii BOMONPOHANASMOCTEIO. 3 9TUX VCIOBUAX, CJIe0BATCILHO,
JAKe B HAYANBHEIE I CPE/ITHHBIE CTAJ(MIT PAZBHTHA 30HB OKUCJIEHUH,
He HCRJAIYAITCA cnyqan 3HAYWTEABHOTIO BbhIIIEJJaYBaHUA CBHHILA
#3 OTHEIBHEIX YYACTHOB.

Heassa He yuecTh 3aTeM H OTHOGHTEILHO BBICOKOH pPacTBOpPH-
MOCTA CBUHIOBHIX COGMHEHHIT B XJIOPUJIHBIX BOJAX, 00YCJIOBIEH-
noit, ogesnjino, Tem, uro PbCle pacrropum B uncroii Boje npu rem-
neparype 18° B konmmuecrne 14.9r/u1. B o6sranom cayuae, npu Kpaiine
HEe3HAYUTENHHOM COJeP/KAHNHE B BOJAX 30HGI OKHCICHHSA XJIOPHUIOB,
IHOCJIeHAEe, KOHEYHO, He OKaKYT B3aMeTHOTO [eilcTBUA, HO, Ha-
puMep, B 00JacTAX ¢ NOBBINEHHOH XJIOPHAHOCTRIO BOJ (Opu Ha-
JNYAM CONEHOCHBIX OTIOKeHuHd B GeccTouHslX paifoHax m T. II.)
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BO3MOKHO O/RUJaTh 3HAYNTEJIBHBIX lleBMO[LlBHHi"I CBHHIA B 30HC
ORUCJIEHH .

Mauo BeIACHEH, HAKOHEIT, BOIPOG 0 BEPOATHOI MUTPANNy CBUHLA
B BOIAX, COJepsKAIMNX I'YMYCOBBIC COGIUHEHU, — BOIPOC YPe3Bhi-
4ailHO BA&KHBII B OTHOIICHWU BbllNejaYMBaHHA CBHHIIA U3 MPHIO-
BEPXHOCTHOTO  CJIOS. ;

B cBere Beero BeImIen3i10;KeHHOTO O XapaKTepe MATPAIN CBHHILA
B 30HE OKMCJeHud BPAJL T BBIABIBACT IGHI{OIUI*HHGYIEB uHTepec
porrpoc 0 nyrax ero ¢purcannn. [lomamnyii, caenyer anmnb DoguepK-
HYTb, 4TO OﬁH.IHB OCOﬁCHH(}CTH nmoBeaeHns CBUHIIA B 30HE OKHMC-
JeHHA MOYTH IEJMKOM HCK/IIOMAT BO3MOMHOCTH o0pasoBanmsa
KaKOI-M1b0 B30HBI BTOPHYHOTO cyiab(uaHoro oboramenns. Heob-
XOMUMbIe JIIA 3TOTO YCJIOBHA — HEepeBOJL CBHHIA B pacTBop, Hnepe-
ABH;KEHUe pacTBopa A0ETATOYHON KOHIEHTPANUN BHAZ K cynL(IlH,u—
HEIM PYJAaM U Peaxind dTOr0 pacTBopa ¢ cynb(ujaMu — B HOTaB-
AsgomeM OOMBIIMHCTRE CIYYACB OCYIECTBICHB OBITH HE MOTYT.

Hpowme Toro, cpaBHHTENILHO HA3KOE ITOJIOMKEHHe CBHHIA B cepPiy
[Mwopmana (cM. Boime) TpebyeT NOBBIICHHON KOHIEHTPAIHUH ero
B pacTBOpPAX, I TOr0 4T0OLI OCYIECTBUINCE Peaknun oOMeHHOT0
pasmomenus ¢ cyandmmami.

Munepajiorusa CBHHIA B 30H¢ OKHCJICHHA CYIb(uIHBIX
MeCTOPOK/ e Hnii

OTHocHTEeIbHO 00JIBINAA YCTOHYNBOCTE NEPBBEIX 7Ke NPOXYKTOR
OKMCJICHMH TaZIeHUTA — aHTJIE3WTA M Tepyccura — o0ycoBm-
BaeT pesKoe mpeobaagaHUe dTHX MIHEPAIOB Haj BCEMU JPYILUMMH
CBHOIOBLIMI MUHEpaXaMi B ORHCIeHHHX pyaax. HMmenno onm,
M IPeNMYINecTBeHHO EPYCCHT, ABIAIOTCA Hanboiee XapakTePHBIMY,
manGollee pacupoCTPAHEHHEIMI CBIHIIOBLIMU COCJIHHCHAAMU B S0HE
okuciennsa. Mcermaovenne cocTaBagOT JNOIL OKACICHHBEIE PYIH,
npoucIieNmne W3 Marepuasa, 3sarjiiouasmero B cebe CcBHHeT,
OpenMyIecTBeHHo B Buje cyiabdoantumonnToB. B arom caydac
MECcTO AHTJIe3NTAa W IepyccuTa 3anuMmaer OHHATEMUT, B JlaJbHeH-
meM, IpaBja, lepexoiauinii B re jKe caMble oOBIYHEIE MHHEDAJLL
CBUHIA.

Hpome Toro, crnemmiuuecky MLINILAKOBACTLIC —CYJIb(uIHbE
PYABI HEPeIKO JAI0T OKUCJICHHBIN Marepuaj, B KOTOPOM CBHHEIL
B TJIABHON MAacce HPEJCTABICH MBIILAKOBOKICIEIME COeIHHEHIAMY,
TARMMHU, KAk Mumeresnt, 031aHTUT.

Ouenn pegrn ciydan npeodIaJaloIneTo PasBUTHA B 30HE OKNC-
JeHnsi APYruX MUHEpPAaloB CBHHIA.

IMaparenernueckne cOOTHOMIEHMS B OKWCIEHHBIX CBUHIIOBBIX
pViax BechMa THIIMYHEL, MOKHO CKa3aTh, BeChbMa MOCTOSHHEI,
onpeieNsiAch B OCHOBHOM OOBIMHBIM PHIOM: CYIb(pua—cymabdar—
kapbonar. Bee ocrambuble MHOTOUNCIIEHHBIE MIHEPAlbl CBHHILA
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PAa3BHBAIOTCA IIPEHMYIECTBEHHO 33 CYeT 3aMemleHns kapOomara,
peme cyiwdara u eme peme cyiabfja. :

Wnave ropopsa, B GONBIMHCTBE CJIYYaeB OHU ABJIAIOTCA Oolee
MO3THAME WIEHaMHI IapareHeTHUYeCKHX PANOB, Heskean wapbouar.
Jeramm nx momoskeHNA B ATUX PAJAX, & PABHO W ycjosusa 00paso-
RANWA OCBEIIAoTCA B TPHBOANMOM HHKe 0030pe CymepreHHOW MH-
HePaJIOTdd CBUHITA.

Camopojubie daemenTtn
Camopojauii ceuHerny . . . . . Pb

(Ugenn peJKNil MITHepajl OKHCJICHHBIX CBUHIOBRIX PYJI, YCGJIOBHA
©00pazoBaHnA KOTOPOTO, BEPOATHO, CBA3AHHBIC ¢ PE3KO BOCCTAHO-
BUTEARHOI 00CTaHOBKOIN, coBepmeHHO He muayueHbl. Beccmopmo
KOHCTATHPOBAH JINUIL B eIMHUYHEIX CJay4adgx. B wacrtHoctu, 3a-
CAY/KABACT YIOMUHATHA (AKT OTHOCHTEIBHO IIMPOKOTO PAa3BHTHSA
CAMOPO/(HOTO CBUHIA B 30HaX ORACIEHHA HeDOJBIIHX MECTOpPO-
sjlenuit pygaoro paiiona Bya-Pusep B Ajigaxo. 3mech caMopoIHEIR
cpuien, mo ganaev [Mlanmona (70), BeTpeuancss BMecTe ¢ JUTAPTH-
TOM I JIATHJUIHTOM B TAKHX COOTHOHICHUSIX : CAMOPO/HEI CBUHEI —
JATAPTAT—JIeATHJIINUT. MHTBPGCHO OTMETHTD, MB}HJIy Ipo4nM,
4TO B OJHOM H3 MECTOPO:KIeHuil aToro paiiona («ApmsoHa») camo-
POJIHLII CBUHEI[ ABIAJCA B HEKOTODPHIX y9YacTKAX JajKke TIIaBHBIM
PYIHRIM MUHEPAJIOM.

Cyandupn

Panpiur - 550 50t ST IpRe

B cuny o0mux ycioBuil 30HE OKUCJIEHHA U B CBARH ¢ MAJION 10~
JIBHKHOCTBIO CBHHI@ 3ech BTOPHYHBEII TaIeHHT MCKIIOYHTEIBHO
PeJIKO KOHCTATHPYeTCA B OKHCIGHHBIX pynax. B mureparype, B cym-
HOCTU, HOYTH OTCYTCTRYIOT BIIoJiHe y0euTesIbHBIe TMpUMepsl obpa-
30BAHUMA CKOJIBKO-HMOY/h BHAYNTEIBHBIX KOJMYECTB TAJTEHATA
nazke B 30He BTOPUYHOIO CYJIb(UIHOIO 00OTaleHHs.

B »sr0if cBABm ciefyer BaMeTHTh TaKHKe, YTO YKasnBaeMmas
HEKOTOPHIMI aBTOPAMI CYNePreHHOCTh OTAENBHBIX CYJIb(OaHTHMO-
HITOB CBUHIIA IPeJIcTABIACTCA BecbMa coMHATenbHOH. [Ipn merans-
HBIX HCCHACHOBAHMAX HTH CYIbPOAHTHMOHUTH TOYTH HEHM3MEHHO
OKAa3LIBAJNCH OECCIIOPHKAMI THIIOTeHHBIMI MAHE PAIaMH.

Oxmean
Maccurom(eaem) . . . . . . PbO (pombmuecrmii)
Jdaraprer . . . . . . . . . PbO (rerparoHanbHEI)
FITaSTHOpRT 2 20 o e - Py



M3 oKHCI0B CBHHOA TOJABKO MACCHKOT CPABHHTENIBHO HEPeKo
HPUCYTCTBYET B OKHCJIEHHBIX PyJiax, SABIAACH NPH 9TOM OOBITHO
TPETheCTeNIeHHOH IPUMEeChIO.

OTHOCATEIHHO MMPOKOE PABBUTHE IO YKasbiBaeTcA ammb Bor-
perzmoM (771) B 30HAX OKMCIEHWA CBUHIOBO-IHHEOBBIX MECTOPO-
mmenmit [Tapx Cmra (IOra).

HapaI‘BHBTE‘ieCHOE TOJOMKeHNe MAacCcuKROTa HC BIOJIHE HACHO.
On ofpasyeres HHOTA HenocpeJicTBeNHo Kak GyaTo 6B W3 ragennTa,
B IPYTHX jKe CAYy9adX, W Tu yaile, u3 mepyccuTa.

Tagonjiobie @ OKCHATATOHHBIC COCHHCH Ui

HOTYRAT .o svenhivniiinigeitisns DG

1% FY1 7] 00 R s e S

MeBTHIEES 5 - o v oo 2P DO-PhHELS

Jdoperion® . . ... . . BPbO.PBOL

[epomanr S e T PbElsCu0 He 0

Kymearar . . . . . . . . . 4PbCls-4Cu0.5H=20

Meepmoboaent . . . . . . . oPbCly:4Cu0.6H:20

Xmopokeudur . . . . . . . PbCla-Pb0-.CuQ-H20

NMuatonmenr . . . . . . . . . FPbCla-Pb0O.Cu0-2Ha20

Bomemr . . . . . . . . . 9PbCl;-8Cu0-3AgCl-9H:0
Mapectunr eue 4eThipe OKCHXJIOPH/IA CBHHIA:

Meadmmemar . . . . : . . . 2PbCla-PhO

@Opmmgrepar . . . . . . . . 2PbCl2-PbO-H20

Jlappmonur .« « . . .. PbhCl:PbO-HsO (pomOuueckui)

Mapanappuoanr . . . . . . PbCla:PhO-H20 (MomoRIHANLIL)

B 30HAX ORNMCJICHHA enie He o0HapyKenHbe, PasBiBalOIAecd B CBIH-
moBrix muaxax Jlaspuon (I'permua) B cpa3u ¢ meiicTBIeM Ha MOCTE-
HHE MOPCKOIl BOJIHL -

Bece xyopuibl M OKCHXJIODHIB CBHHIA — MMHEPAJBl OYEH!
peakme, o6pasyomuecd B 30He ORHCJEHHA JUIND INPH IOBIIEH-
nom copepsanun NaCl B mOBepXHOCTHEIX BOMAx. B uwactHOCTH,
Hepek0 UX PAa3BHTHE B MECTOPOKIEHMAX, PACHOJIOKEHHEIX B ITy-
CTRIHHBIX 067AcTAX, TJie BOAB CIJIOMEL M PAJXOM HecyT Gompmmuc
roHdecTBa TamouaHkX comeii. [To Bpemenn oGpazoBanmA 810 OO~
o Boslee MO3JHUEe MHHEPAJBI, HeKeN MepyccnT.

HopaTei
llpapriemteprur . W e TPDO- 1505 3PDCs

O6 pToM oYeHb PeIKROM MIHepPaJe MOKHO CKAazaTh TO jKe camoe,
qTO M 0 XJIOPAMAX M OKCHXJIOpAJIAx.

1 Marmosnry pamee npuimcemancs cocras PbO.PbCla. Mecaegosanus
Huépenramia (72) moraszaid, 910 B JeHCTBHTEJILHOCTH COCTAB MATIOKNTH

PbFCI.
? Bamdok K MEHAUOATY O7WAe He MNIYICHHBIL OKCWXJIOPH] CBIHIG,

HA3SLIBAGMBIN JJABWE3ATOM.
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Rap6onarti

Hepyccwy . =0 . < . .« « PHOCOy
Cupponepycent ! ¢ s v ¢ o SPHO-2C0s-H30
Doczerum v Ll bk aid e e PBOSC O PHCT
Ilmombomasnaxur . , . . . . Pb0O.3Cu0.3C02-H20?
Hyspasar . . . . . . . . . PbO-AlLQ3.-2C0:-4H20

Hax yike yKasmBamzoch, nepyccuT— caMbiii pacipocTpaHeHH bl
MUHEPAJI OKMCIeHHBIX CBHHIOBHIX pPYJ. ¥YCIOBUA ero o0paszoBaBms
ONWCHEIBAJINCE BEITE, W 3Jiech MBI OCTAHOBAMCHA IIHOIL HA HEKOTO-
PHIX 0COOEHHOCTAX HPOABJIECHNA NEPYCCHTA B OKHCIEHHBIX py/ax.

Ypesrogaitno THIAYHO passutHe ero B BHJIE TECHBIX cMecel
¢ JIMMOHWTOM, BHeIDHe 9acT0 HUYeM He OTAUYMMBIX OT OOGBIYHBIX
JAHUMOHHTOB 30HLL OKHCICHHA W HepeJko 06YCIOBIMBAIIEX TpPH
HeBHHMATEJILHOM M3yYeHWH NPOLYCK mepycenrta (a BMecTe ¢ HUM
HHOIJA H CBHHIA) B pyjpax.?

BosaukHOBeHue 9THX cMeceil CBA3aHO NPeHMMYIIECTBEHHO ¢ OG-
paboTkoii mepyccura pacrsopamm, cofepiammuvu Fes(SOs)s, n
HOTOMY 0CO0EHHO XapakTepHH OHH IS CBHHIOBBIX MECTOPOMIe-
uuit, Oorateix mmpmrtom.? [lpyras pasmocrs, sacayskmBaomas
GBITE OTMEUCHHOIT, ITO TaK HABKLIBAEMAs «IePHAS CBUHIOBAA PyIay,
NpPeNCTaBJIAINAA HepYCceuT (I peske aHrmesmT), Godee WM MeHee
PABHOMEeDHO NHUIMEHTHPOBAHHBI KpaiiHe MEIKEMH 3epHBIIIKAMY
razenura. OGpasyloTed n0j00HEe PA3HOCTH, BEPOATHO, TAKAM my-
tem. Oruciienne rajeHATa PasBUBAETCHA NPEMMVIICCTBEHHO B0
CHAHHBIX TPCHMH, W B HEKOTOPHIX CIYYaAX 3TO 00YCAOBITBAET
JI0BOJILHO HPaBWiIbHOE paclipeflelienie B Impefenax JaHHOIO 3epHa
BTOPUYHBIX NMPOXYKTOB M 0cTaTKOB cyabfuua (dur. 19). [Tpu nanr-
HeIIeM TpPorpecce OKHCTEHNA MOTYT OCTATHCA JIMIIb OCTPOBKNH
CYAB(MIHOTO MaTepuaia B Macce BTOPHYIBIX NPOAYKTOB, pHYeM
OCTPOBKM 971, GYNTydn B M3BECTHON Mepe BAmUIIeHH 0T OKUCJIeHNA,
HHOTA COXPAHSAIOTCA Tocratouno poaro. Ho snoenegcerenm, KoHeu-
HO, H3MEHATCA W OHM, W BeA Macca npuobpeter Toria oOMYHYIO 1A
HepyccHTa OKPacky.

' [lmoMGonakpur, KoTopoMy upunncwBaor cocras 4Pb0.CHaH,0, Bos-
MOJRHO, MICHTHYeH THAPOUCPYCCHTY WM ABIAETCH CMeChl KapBomaron
¢ ORHC/IAMIT,

? Warepecen cmocol pas/amienus JNMOHHTOB ¢ HEPYCCHTOM OT JITMOM-
ron Geapynanix, coobmaemsii B. C. Barmepom (73, 100): «I[Tpucyrernue me-
pyctuTa B JIIMOHHTOBOM MaTepPHAJIC MOKET GHTE YaCTO KOHCTATHDOBAHO NI
PA3TAMKIBAHIIL DYALI, TAK KAK CCJII eCTh CBWHIIOBLIC MHHEPAJIh!, — IOJY-
HAeTC XADAKTEPHBIE XPYCTANMI, CKPAIAMMIT 88y, Dopmarm Auncaiickoro
pyaAuKa (Cpessass Asis), MeskAy HPOYAM, OTIHYAIOT HMEHHO TAKIM TyTeM
Oe3PY/HEII FKEJIe3NCTRII MATEPHaa 0T PyHHOTO. ‘

¢ Pasymeercd, mojlo6HEIe TecHBie cMecH Iepyccuta M JIMMONHTA MOTYT
BOIHAKATE W NPT OKHCTACHINT CPejiie- W TOHKO3EPHUCTHIX TadCHHTO-NWPH-
TOBHIX PYII.
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I1. 1T. TIuinnenko, OMUCHBAS LEPYCCHT SaBOJMHCKOTO PYI-
HAKA, OTMeuaeT, 9T0 3jlech HAOMIOZAOTCH TPU CTAOUI ero pas-
sutns: «llepsag crajus — oGpasoBamue TEMHOCEPOI pa3HocTy,
HAXOANelics B TeCHOM CMCIICHHH ¢ TIPOJYKTaMu paclajga raje-
HUTA, KOTOPHE M OKPAMIHBAIOT ee B TeMHBII HBer. Jra PasHOCTH
uMeeT CINIONIHOE, MHOTAA cioucroe crpoeHme. Bropas cramgus —
nepeKpUCTA/UINBAINA TIepBoil PasHOCTH ¢ BbUIEJCHHEM KpUCTal-
JIOR MepyccuTa [IIacTHHYAaToro radmTyca, OeciBeTHBIX MIH OKpa-
mennslXx B cBermobypmii nser. Tperws cramma — obpasobanue
cHeRH00eI0 pasHocT).

IToMumMo OnEcaHHBIX pasHocTedl ¢ JAMOHHUTOM H ¢ OCTATOYHBIM
PAJIeHNTOM IEPYCCHT jlaeT MHOMKECTBO JIPYTHX pasHocTeil, HHYEro
crenuUUecKOTo He ITPe/icTaBIAnMmuX.

Crnegyer moxuepKHyTh I HepPeJRoe PA3BHTHE KPYIHLIX W
apeKpacHo 06pasoBanHbLIX KPACTA/IION LEPYCCHTA, YCarKuBAIOUUX
CTEHKH TeX HJIM MHBIX HYCTOT M ACHO JOKA3HBAIUIMX CBOUM II0JIO-
JKeHMEM, 9TO OHM 00pa30BaINCh IYTEM HepeHoca CBUHIOBHX coeIH-
HeHHI B pacTBope.

MamoMGaTs!
Munnym (cypHEE) . . . . . . . PbsO4

OueHp pejKMil MEHEDAT, K TOMY #Ke B Psjle CJIyJaeB ero BOZHIK -
{HOBeHHe HeCOMHeHHO CcBA3aHo ¢ Tokapamm B pymanmkax. Tax,
B eXHHCTBEHHOM CIIYTae BCTPEYN MEHIAYMA B BOCTOUHOM 3abaiikanne,
8 MuxaiuloBcKOM MecTOpO:KIeHHH, ero obpasoBaHine 65110 00ye~
JI0BTTeHO MMEHHO yKasamHoil mpmummoii. AHamormunoe cooGmaer
[I. TI. Mumnesxko w Juiss MOAHAYMa 3aBOJHHCKOTO PYAHAKA Ha
Anrae.

BooGuie ofpazosanue MEHHyMa B OOBIYHBIX YCIOBHAX 30HH
OKMCJICHHA BO30Y:KIaeT HeKOTOPHIe COMHEHWI.

ManrasaTbl
Heaapoaur . . . . . . . . . Pb0O.3MnOa-H20
Hoponajnt .. ... .. PbO.-2MnOs
Cyandgarsl
ANTIESHT™ . . . & & . o v PDO50s
Jamapmm: fae o Bl 1IN 2ARh0-50; :
Jdedzunaum . . . . . . . . . 4Pb0O-503-2C02-H20
Hapakoanr . . . .~ . . . . Pb(OH)CI-Naz0-S0s
Iaomboapozum ! .. . . . PbO-.3Fe203-4503-6H20
JEuapum 0 . ool e AP e 0 50 HaO
e (001 TS S G 2(Pb,Cu)0-S05-COz- H20?
Busepur . Pb0O-Cu0- Fea03-2805:4Ha0

1 Ugenrnden ¢ maoM00APO3UTOM, BepPOATHO, BErasnt — PbO:2Fv;
-3503-4H20.
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AHTJIe3uT, UepPBHI NPOIYKT OKUCICHUA FaJTeHUTa U LOCIe Ie-
pyceHTa ABIAINUHCH CAMBEIM PAcHPOCTPAHEHHEIM  CBUHIOBBIM
MHUHEPAJIOM B OKHCJIEHHBIX PyJIax, Bce ke PesKo YCTYOaeT B KOJm-
MECTBEHHOM pPassuTim uepyccuty. Caydan cuenuduueciir anrieanro-
BBEIX, & He I[ePYCCUTOBBIX OKMCJICHIIT CBUHI[OBEIX PY/{ CPAaBHITEIBHO
O4YeHs pefkil. Rax npamiio, anriesur ronnKo Torga o6uabHO BeTpe-
9aeTCA B 30HE ORUCJICHUA, KOTAA LOCHCIHA ITMeeT enle JOCTATOY-
HOE KOJIMYECTBO HEPASAOMKEHHBIX CYJIBQUIOB, ¢ KOTODBIMH Aa-
rae3ut obwruno Tecwo accommmpyer. Mmade rosops, anriaesnt as-

Dur. 19. Xapakrep passnrna aumrdeanta B rajgeanre. Manbnencio-K s -
CROe MecTopoilenie, pocrounoe 3abaiiranse. Mor. JI. B. Pajyrmnoii.

a— X160; 6 — x275.

JHACTCA  THNMYHEHNIUM MUHEPAJIOM PaHHUX cTajuil  passutus
30HBl OKHCIIEHH .

ILnioMGoaposnt, upesBErYaiino 10 BHemHAM cBOMM 0COGeH-
HOCTAM HOXOMUI HA APOSHT M, KK MOCTEHMII, 9aCTO HPOMyCKae-
MEIH B 0DIIeI Macce sKe/Ie3HeToro MaTeprasIa 80HL OKICIIeHW A, BeCh-
Ma BO3MOKHO, ofiajgaer Topasgo OOABIIEM pPacupocTpaHEHHeM,
ueM 9To 00kuHO cumraerca. B moissy rakoro upepnozoskenus ro-
BODAT yedosus obpasoBanma noM00Apo3nTa [B3amMojeiicTBime
Fez (SO4)a ¢ ramemmrom mmm mepyceurom], mecommenio Kpaiime
4acTO OCYIeCTBIAIONMEcH I0YTH B JIO00H 30He OKHCJIEHUS CBHH-
nosoro Mecroposaenus. MartepecHo, uro mpm Gollee mam meHee
ACTAIBHBIX HCCJIEOBAHAAX OKHCICHHBIX PYJ NIPHCYTCTBHE IITIOM-
fosposuTa, ¥ MHOTAA B GOMBIIMX KOIHYECTBAX, KOHCTATHPYeTCHA

11 Awagn. C. C. CMHpHOB 161



sechma gacro. B. C. Baraep (38), manpumep, oDHapysRUI ero B jle-
carTrax Mecroposgiennit n [0Ta 1 B HEROTOPLIX CTYYAHX B 11 POMBILIE-
JIGHHBIX KOJMUeCTBAX.

B ¢BA3A ¢ HEYCTOHYUBOCTHIO MOMDOAPOIMLA B HeHTPaJIbHBIX
M OYeHB C/A0OKMCIBIX PACTBOPAX, OH B Iocleylonme CTaTHn
PAABATHA BOHBL OKHUCIEHW CPABHHTENLHO JIEIRO pasaaraercs,
[epexosiA B CMeCh AHTIEBUTA ¢ JIMMOHHTOM. AHriaesmT sareM 3a-
MelmaeTed MepyccHToM, W B pe3ylabTrare BOZHHKAKT O4eHb TCCHBIE
eMecH JmMMonuTa © Hepyceuro.!

Moandatel, BoabpaMarTel, XPOMaTnl

ByaseruT . o 0 o o . . - PbO-MoOs

Josur o e s S DB U

Ypmaarar Tt oS BROE W GEW) U

Tlroaminr s ST RO OW Y (TeTparomabblil)
Pdense . » . . - .« - .+~ PbO-WO3 (MORORIHHHEI)
Woular = ., . . .- .. PBO- Cra0s

DRHBONT = h 0 = v 3PbO-2Cra03

BOKOIGHAT &« & & ooi o OPB GuI0-28505- P20

I3 BeeX HepeducJICHHBIX MHHEpPAJIOB TOJALKRO py/abenut odaa-
Aaer Gofee WL Menee T PORITM pacnpocTpaHeHneM B 30HAX OKHC-
JoHHA CBUHIOBRIX MECTOPOIRAEHMIl, [aBas 3/ech WHOTJ@A Jamke
IPOMBIIICHHEe  CROTITICHIS.

Bomnpoc 06 nerounnie MoImOeHa, o CIX IOp He BIOJHE elne
SCHEN, HOAPOOHO paccMaTpuBaeresd Huske (M. OMIcamme Mo~
JieHa), 37lech iKe ROCTATOTHO OyeT ykasaTth, 4To Mo OaeH 30HbI
ORMCJICHITA MOJKeT MMETh JIBOSIKO@ HMPOHCXOjReHne.

OH MOsKeT NPHBHOCHTLCA CIOia Bofamu 3 GOKOBRIX IOPOTL
i, MOCTCHCHHO (UKCHPYACH B BHJE TAKMX TPYAHO TOJIBIFRHLIN
coe@UHenni, Kak MoiulJaTsl CBUHIA, obycqosuTh oOpazopanne
AHAUNTEIBAKX KOHTleHTpammii Mommbjena.

Jlpyroit mcrowHUK — HTO Te HHYTOKHLIC ROJIHYCCTBA MOJIHO-
qena, KOTOpbie 0UeHb UACTO KOHCTATHPYIOTCS B THHOTEHHLIX CyJIh-
guauex pygax. B nociequnx MOJBIeH, BEPOATHO, TPACYTCTBYET
B KauecTBe MA0MOP(HOI MOAMecH K HEKOTOPBIM OOBITEM cynb{u-
jaM, pese — B BHJie PACCCAHHOTO MoJIMOgeHHTAa U euie peme —
B BIJe KooanuTa. M, nagoHel, oTebiibie aBTOPbI Ge3 JICTaTouMbIX
OCHOBAHUIT 1IPAOHCHBAIOT B PAE CIy4acs By/ab(ennTy THIOTeH-
HOE TIPOUCXOIeHNe.

Paspunacrca BY/AbQEHHT B OKMCJICHHBIX PyJaX MpenMymecTser-
1O IyTeM OTJO/KeHHs M3 PacTBOPOB HA CTEHKAX TeX I HHBIX
o0CTell B BUE OTIAEABHBIX KPHCTAJIIOB, KPHCTAIIMYCCKAX ROPOK

1 BoJee 9acto oAo0Hbe cMecH 00pas3yloTcd MpH poafeidcrein Fee(SUa)s
Ha TepyccHT 1 0es MPOMEKYTOTHOM IHOMO0A POBUTOBOI CTAJNN.
2 enmmuToM, BePOATHO, WIEHTHIHAEL MEIAHOXPONT i eumkoxponT.
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i T, 1. B MeHBIUCIT Mepe pasBaBaeTCA OH IYTeM MeTa3oMaTo3a o0bii-
HBRIX CYHEePTeHHBIX MIHEDPATIOB CBAHIA I 0c00eHII0 JacTo epyceuTa.
B ceAasm ¢ mocaegHuM BechMa THIMYEH TAKOH TapareHesuc:
FaJIeHN T—AHTIe3UT e PYCCHT—BRYIL(ennT.

BonrdpamMarsr n XpoMaThl CBUHIA, HPeICTABIAIIINC 0OIBINIE
PENKOCTH 1f UBBECTHBIE JIIIL B CUHUIHLIX MECTOPOMJICHUAX T
B KpaflHe MaJbiX ROJIMYecTBAX, CKOPEe BCEIO CBOUM BO3HUKHOBe-
HITeM 00f3aHbl TeM HIYTOMKHBIM KOJIMYeCTBAM BoJb()pava u Xpoma,
KOTOPBIE KOHCTATHPYIOTCH HHOIJIA B PHorenHbIX cyibuaax. Momuo
OTMETHTEB KCTATH, YTO CICKTPOCKONHYECKHE HCCIeJoBaHWA Taje-
HUTOB W3 PAa3/M4HLIX MECTOPOKAEHHI ToKazall MNpucyTCTBHe
B Hux xpoma B roamdectBax 0.0n—0.00n% (74). Temw e
HeCIeTOBARTAMIT OGHAPYIREH I BOJLpPAM B HEKOTOPBIX M3 00bIY-
HBIX CVIL(QHIOB.

B ortmomennu Xpoma 1e HeBCPOITCH B OTHEALHBIX CIY9aaAX Lpiu-
BHOC CO CTOPOHBI 13 DOKOBRIX HOPOJ, U, OBTH MOKET, NMMEHHO ¢ HTHM
¢BABAN0 OTHOCHTEIBHO ITPOKOE PacnpocTpanenne XPpoMaToR B 30He
oruciaenuss Bepe2oBeROTo MecTOPOsKAeHMA Ha ¥ padie.

Bosnsdppamarsr MoTyT pasBmBaTLCH, JIAJCC, B CBA3N ¢ HAJIUYHEM
B CHIOTEHHBIX PYAAX cHeln(uyecii BoJL)PAMOBRIX MITHEDAJOB,
TARNY, KAR IHeesnT, BoJb{pamut. B3 wacrHoctu, UMeHHO HOCJTel-
HUM 0OCTOATENLETROM 00YCJIOBIEHO OTHOCUTEIRHO HIMPOKOE pas-
puTHe mMToARITa B oaseaesnoll nmiane Cumesep Maitm (Muccypu),
¢ KBapUEBO-IMMOHUTOBBIT Martepuas, OOMJLHO HPOHUKHYTHI
geppnrynrernrom, Mecramu Gorar mMTOIRIATOM (7).

Gochar !

Hupomopgum . . . . . . . 9PbO-3Py05:-PbCly =
Roanunt, o il v o« « = » P Ca)0. 3P V(s PhCl;
REdsiEsm: . . o o e . 9PbO.3(P,As)20:-PhCly
Taymeonr e e e e L SEPBICW) O P05 <80
[TinromGory v . . . . . 2Pb0O:3A1503+2P205:-7TH20
Posbepesnt . . . . . . . . BOJHBLI gocdar ALPDH,Cu
Luncdaaum . . . . . . . . 2Pb0-3Al203-2503-P205-6H0
Kopxum . . . . . . . . . . 2Pb0:3Fes03-2503:P205-6H20

Nz dochatos cenuna Hanbollee 9acTo KONCTaTupyerca NIPoMop-
(puT, ABAAIONNIICA, B CYNIHOCTH, PAXOBOI IIPUMECLID B ORUCIGHHBIX
CBUHILOBEIX pYy/lax,

I' B concoxk  Qoedaros He BRIOYEHH, KAK He THUMUYHBIE A 300LI
oruCaeRNA  cynbPIIALX  MecTOpOAenii, cpocobpasune Qocdars cpHmIa
n ypana ua Hasono (Rarawmra, Demsrmiicroe Howro). 3jgech B Bepxnmx
YACTAX MECTOPOMKICHNA Berpededst Onumi: gepnnant PbO-2U03-Pe05.3H20;
pemapant PbO-4UQ3.P205-91120; cracnt 4Ph0-8_U03-3P205-12Hg0; JIFOMOH-
THT 2Pb0-3U03:P205:5H20, HAPCOHCAT 2Pb0-UQ03-P205-H20. Ha
reX #e OCHOBAHTAX, 9TO W B OTHONIcuun nepednciennnx Qocdaros KHasodmo,
B paneHeiineM 0030pe ¢yHepPreHNod MIHEPaJIOTIA CBHHIA OUYIIEHB KIOPHT —
2Pb0-5U0s-4H20 (Kazoao);  ¢ypmapsepur — Pb0-5U05-10H20 (IMnnxo-
Jo6pe, Karanra); kazommr — 3Pb0-3U0s-3S102-4H20 (Kasomo).
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He mek/049eHa BOBMOMKHOCTE, 4TO HEPC/KI H CJIOHHDIe docdarn
TMIA THHCIAIATA H KopkuTa, Oojlee TPYIHO JMArHOCTHPYCMbIE,
HesKe I muPOMOPQHT, I, BEPOATHO, IACTO HPOIYCHACMELE. B.C. bar-
Jep, B 9ACTHOCTH, OTMEUaeT OTHOCHTENLHO MIPOKOe PashuTie Kop-
kuTa B oKmeieHHbx 3oHax [OTa (38), a rmmcxammT OnT HANCH
(1, 333) B 3HAUNTEJHHEIX KOJIMIECTBAX B Ioser Mumce (Homopajo).

O6pasoparme mupoMoppura B PeIKHX CIYIaAX CBASLIBACTCA
¢ HemoCPeJCTBeHHEIM JeilcTBHeM Ha TajeHiT PacTBOpoB, HCCYIIIX
doedop m xT0P; OGEITHO HTOT MITHCPAT €CTh Pe3yJILTar mepepaboTEK
mepyccuTa ¥ BaMemaeT IOCHe/HUil, Cremyer OTMETHThH, KCTaTH,
M3BECTHYIO TOABIKHOCTh CBHHIA B IIOJO0OHBIX PACTBOPAX, TAR KAK
xapakrep pasBuTiia mupoMopura B pyjax (3anojHeHNs MOTOCTEH,
KPMCTATIMYECKIe KOPKI Ha CTEHKAX IIyCTOT, OTICJILHALE HApOC-
mue KPWCTALIB W T. I.) SICHO TOBOPUT B PAJC CJIYHACH O mepeHoce
CBUHIIA.

A peenuarnl
TIyABTERRT ~ 5 o = = 2Pbh0O - As:05- Ha0
M umemeaum LH R ea R, Asg () <P HCT
Ilydrmr s 2Pt O Al Bl )
Baingomurt . oo sm e m s 4(Pbh, Cu)0-As205-2H20
Bapsaiess . . » v o s -+ SEBI +5Fe205-6A5205
JloccemET . . . . . - - . . 4PbO .9Fes0y-45035-6A5205-33H20
Bedawmum . . « « « - + - 2Pb0.3Fes03- 2803+ As05-6H20

WspecTHsl 3aTeM el CJAejylonlie CyHDeprenHble CBAHIOBLIE
MUHEPAJBl, CONepIRallime MBIIbHK:

PET N E s v e S S R PbO, Crs0s, Asa0Os, . . .
l'eoprmagesdr . . . - . - - 3Pb0-3PbClz- As205

I[epseiii cropee BCero upejcTaBiadeT ¢Mech, a BTOpoil o0napysxeH
JMIOE B CBEHIOBAIX Huiakax (Jlaspuo, I'penus), HOABEPraBmuXCH
AeHCTBAI0 MOPCKHX BOJIH.

Ilpa m3 DLIDIENEPEYHCICHHBIX apCelnaTon CBIHIA — MUMETE3AT
@ BGOMAHTHT — ABIAIOTCA HEPEJIKO BEChMA BAIKHBIMA MITHCDATAMH
OKMCJEHHBIX Py, IMPONCIICIMIHX OT M3MEHeHU cyapQEIHOrO Ma-
Tepuana, 0OraToro MBIILAKOM. B pocroaHOM 3adaiikailbe, HATIPH-
Mep, 06a OHIL TIPEICTABIAIOT HOCTOAHHLIC MITHEP AR BOHBI OKHCJIC-
Eust, paspuBasgch 3Mech WHOIJA Majke B NPOMBIILICHHBIX KOJTHYe-
crpax. AmamornuHoe nabmIogaeTcs B MeCTOPOIKICHIAX Taxesmn
(Cpenmsa Asus). Moxuo BooGIe MOTIePKRAYTL OOIBIIYI CKRIOH-
HoCTh CBEHIA K 00pasoBaHMIO COOTBETCTBEHHEIX coeTHEeHHT
¢ MBIMBAKOM ¥ CUATATL APCEHHATHL CBUHIA THOEYHemrMu
MIHepaJlaMi 30H OKHCIEHISA MOTMMeTalIHeciilx MBITIbIKOBHCTHIX

MEeCTOPOKICHII.

I (0 GaiJOHETOM, BepOATHO, HIGHTHTHR! napabailiijlondT M KyIpo-
mwrymMOnT.
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PasBuBaoTcsH MUMETe3HT M 051aHTUT, TaK ke Kak u gocdars,
HpeMMYIIecTBEHHO 34 cueT mepepaboTKi NepyccuTa, AHIrJesuTa u
TOMY TOJ06HBIX MIHEpPaJIoB; peske HX 00pasoBaHme MOMKHO CBA3LI-
BATh ¢ HEIOCPeJCTRCHHLIM M3MeHeHHWeM TajeHHTa MBILAKOBO-
KHCJILIMA PacTBODAMU.

Tax ke Kak cs0:Hble Gocdarsl CBUHIA, MUMeTe3uT I 0colenHo
GOAAHTHT uACTO TPONYCKAOTCA IPH MCCICOBAHIE OKMCJICHHBIX
pyA. Mmmeresut OpH HeMOCTATOTHO JETAILHBIX MCCJICOBAHMAX
OPEHAMAETCS 3a MHPOMOPQUT U sKe, B clydae pPaspuTis B BHIe
CTIIOMHLIX ATTPETaTon, 38 aHTIe3nT u nepyccnT. Baganrur oGETHO
mpocTo He 3aMedaeTcd B 00meil Macce Mano XudepeHnupPOBAHHOIO
cnemuQuecKn  sKeJdesneToro, oxpueroro marepnaga. ObGmanas,
OIHAKO, YPe3BLIYAIIHO CBOGOOPABHBIMIL ONTHYCCKUMH CBOICTBAMH,
0H, KaK W KOPKHT, BechMa JIeTKO MIeHTU(GUIEDPYeTcA HOJ MAKPO-
CHOTIOM.

Cyneprenuoe npomcxos;kienie MuMeTesuTa u OdIaHTATA B 1O
HABJISIONEM GOJILIINHCTBe CJYYacB HHKAKUX COMHEHUIT He BBI3LI-
BaeT, HO HeJb3sg OTPHIATH, KOHEYHO, YTO B HEKOTOPHIX YCJIOBUAX
BO3MOKHO M THIOreHHOE UX obpasoBaHme.

Tak, yie yRasslBaa0Ch, 9T0 HPH THIAGHCCATBHOM I0JIOKEHAN
METAJIFOHOCHBIX OUYArOB BIIOJHE BEPOATHO TOCTHIKCHUE TepMalih-
HEIMM pacTBOPaM#, eile He MOTePABIIMMH MHOTHX M3 3aKII0YeH-
HBIX B HOX COEIMHEeHHIl, TARWX TOPHBOHTORB, IJie PACTBOPHI MOIYT
CMELIATHECA ¢ I[OBEPXHOCTHBIMM BOJAMH, HECYIIAIMI ¢BODOOIHBIN
Kucsopox. B peaysibTate cO3QAeTCA BOIMOMKHOCTE OTIOKEHUI Tep-
MaJIBHBIMU pacTBOpaMu HEKOTOPBIX MUHEPAaJOB, TUIIMYHBIX JJIA
CYNEPIeHHBIX TPOTECCOB.

OueBUIHO, OAHAKO, 4TO IOJ00HBIE YCJIOBHA 0OCYLIECTBIAITCA
OUeHB PO M CJIy4aeB BroJiie GecclopHOTO IMIIOIeHHOTO TIPONCX 03K~
JeHHS TAKAX MUHEPATOB, KAK MHMETe3NT, BYIAL(eHHT, anriesur,
MAZIAXHT U T. T., He M3BecTHO Wam nourn He mapectno. Ilomxamyi,
nanbosee yGeMTe LHBIM ABIACTCS CITydail, O CHIBACMBIIT Annfeinn-
aom (76). Mwenno, B Mectopomaennn Jlommroe (Bonmsna) mume-
Te3NT, TPeNCTABISIONHIT TTIaRHLIi PYAHBIL MUHCPAJ, PasBiBaeTcs
COBMECTHO ¢ KAJbOUTOM M XaJleJoHOM IIyTeM MeTasoMarosa Ja-
muTa, TpPUYEeM MHOTHe 0coDEHHOCTN TTapareHesuca, TEKCTYPHI,
obIero xapakrepa MpOSIBJIEHHA M T. M. TOBOPAT O THHOTCHHOM €ro
obpasopanun. Hugakmx JpyTHX CBUHIOBEIX MEHEPAJIOB B MECTO-
poMEIeHIH BCeTpeYeHo He OBIIO, M NMOMHMO MUMETe3MTa, KaJbIuTa
i XaJImesoHa 00HAPVKeHE B He(oJbIniX KOJHYecTBax Jumb Gapur,
JUMOHHAT, MUTTHIUT U Raroii-to OjmXe eme He WBYUYEHHEIH Kallb-
MAeBO-TMHKOBEIL apcernar,! MumeTe3nT B HTOM MECTOPOFKICHUY
paapnpaercss B OOJBIIMX KOJMUECTBAX, W ABTOP OTMevaeT, WUTO

! ABTOp UPeAIOIORUTEIBHO BHIJIETAET ero Kar HOBBIW MUHEpasa TOoj
nazpannem «GpuKepaTan.
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(MHOTHe THICAYM TOHH CBHHLA 3aKji0uaer B cebe MeCTOPOKIeHHe
B fopme mumeresnrar. CpelHee comepikanne CBUHNA B pyAax 2—
3% ,H0 BeTpEUAIOTCA YUACTRIL, Tie cofiepskanne JoOXo[auT 10 5—10%.

Hajo craszars Bee ke, 9TO JoKasareincTna Aibenasia B HOIb3Y
FHOOTeHHOTO IPOMCXO/GICHIA MIIMETe3HTa He ITPOM3BOJAT BIE-
garaenna Oesycaosmo yOepmreapnsix.! H Tomy ke, kak BuiHO
13 OMHCAHMA, MECTOPOAYIeHIE BCKPBITO HE3HAUYNTEILHO M TOIBKO
¢ MOBepPXHOCTH,

Bauaparm
Bawnadurwwn . . . . . . . . 9Pb0O.3V305-PbCls
DHTHX AT . . . . . . . 9PbO-3(V,As):05-PbCls
Trent 2 . . . . . . . . . MeIbCOHCPKAUIMI BaHAMHUT
Herayazum e ———— " R S S )
Kympopewiyaanmr 2 . . . . . 4(Pb,Cu)0-Va05-Hs0
Xyreanar « + s « « « . nBomEmY pamamaT Pb m Zn
Bpaxebymmr . . . . . . . 3(Pb,Mn,Fe)O.V:05-H20?

BOITPOC OTHOCUTEJIBHO UCTOYHHKORB BaHalud B OKUCJAEHHBIX 30-
HAX CBAHIOBO-IMHKOBEIX MeCTOpPOHIeHnil HogpodHo pas6mpaerca
HUKE, lel/I-OHPIC.a]'IHH BaHagmA, 3,'10(31: JRe y[(aH{OM TOJBKO, YTO BO-
MPOC¢ HTOT BIOJHE AHAIOTHYEH COOTBCTCTBEHHOMY BOIIPOGY JiiA
MOJIHﬁI[eHa 30H OHHCJIeHUA CBUHIOBBIX MQCTOPO}HJI{OHHﬂ n HUMeeT
Te ;e camele pememisi. OOiuii XapaxTep IIPOAB/ICHIT BaHAJATOB
TAK/Ke 0YeHb OIM30K K COOTBETCTBEHHOMY A Mo/AudIATOB, U cJie-
;yeT, KCTATH, OTMETHTE, KpaiiHe HepeJKOe COBMECTHOEC PA3BIUTHE U30-
OMJIBHEIX BaHajgator u Moaubmaros. B wacrnocru, H3BECTHBL
CBHUHILOBBIC MeCTOpOH:UIeHHH, JOHBI ORUCJIEHNH I\'OTOPLIX GUFHTM
H BaHAIMHUTOM U BYIb(PEeHuTOM. A HACKOIBKO 3HATMTE/ILIO HHOTJIA
6HBaOT HAROTIJIeHe BaHaJud B OKMCJICHHBIX YacTAX CBUHIIOBO-IINH-
KOBBIX MecToposkienuii, noxasssaer Dbpoxen Xmwr (cesepHas
POIIGBHH), 30HAa OKMCJICHU HOTOPO[‘O mpeacraBiaact OIHO M3 ICPyII*
HellMUX BaHAMEBHX MECTOPOIKICHMIL,

Ilaparenernyeckue COOTHOMICHHS BAHATATOB IOBOJILHO Xapak-
TepHbl; BaHAJaTH, KaK IPABUJIO, SBIAIOTCA OFHUMM H3 Haubo-
Jee IO3QHEX CBHHIOBHEIX Mumepasos. THIHUeH caemylouuii napa-
TeHe3HC! MePYCCHT —BYIL(eHNT —BanallHuAT,

AuTHMOHHTH I ATTAMOHHATLI

Hadopumn . . . . . s+ « . Pb0O-Sbha03-PbCl>
Bundzeiimum ¢ . . . . . . 2Pb0.Sbe0;-nH20?

1 B gacTHOCTH, Hep2jgKiHe TeCHBEe ACCOMIAIIIN MIMCTC3HTA € JITMOHATOM
n ouTTHAToM  Boa0yHanT 0co0eHHO CHILHLIC COMHEHHUS OTHOCHTEIbHO
THIOOreHHOI o 11pm{cxo;fmc|mn.

2 On ke HA3LIBAETCA KYHPOBAHANHUOTOM.

3 C HuM, BEpOATHO, HCHTHMYHEL MOTTPAMMT M ICHTTALMHHT.

4 BoaMOKHO, TpeJCTaBIAeT CMECh OKHC/IOB I THIPOOKHCIOB CYPbMil
I CBHUHIA.
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[Rak oTMeuanoch yike, OMHAreiiMuT — OOBIuHeilmuMiL e P BhIIT
DPOJIYKT H3MEHEHIA CYaAbQoauTHMOHATOR CBUHIA, I UPH Gorarcree
MOCJCIHAMIT THHOOTEHHBIX pPYJL MOTYT BO3HIKATH cnoeo0pasHEIe
«GuHATeIMUTOBEIE ILIAIB, KOHCTATHPOBAHHBIC, HATpUMED, Hon-
Pom (67) IS JHKEMCOHMTOBBIX MecToposiennii paitona Apabma
(Hesayna).

Mlsmmon, naygapmmii SmujreiitMutsl (77), DOAUCPRUBACT PE3RO
BLPAKEHHYIO TEHIEHIMIO CYPLMBL B YCJOBHAX 30HBI ORMCJICHIA
1aBaTh COCIMHEHAS CO CBIHIOM NPEHMYINCCTBeHHO B BIJIE OnupTeii-
vwnra. Bo BeeX mouTH H3YYEHHBIX UM CIyYadXx, CC/il B cyiibQUIHOM
CBUHTOROIL PyJe NPHCYTCTBOBAJA CypbMA, B 30HE ORUCJACHUA pas-
BUBAJICA B TeX WJM MHBIX ROJIITECTBAX OMHJIreIIMET.

() IUMOHHTAX OKHCIEHHBIX CBUHILOBBIX PV

B nomasmsomeM OoJbIMHHCTRE CAYYaeB MbL 34CTACM  BBIXOIL
ORUCISIOMEr0cs CRIHIOBOIO (MM HOINMETATAYECKOT0) MeCTO-
POMRIACHUA B TAKOM COCTOANMN, YTO HE IIPEACTAB/IHET GOJIBIIOTO
Tpyaa cocraBaTh rpyfoe Rmeuariienie O Xapakrepe passuTHA n
0 ROJMuUecTBe TAallCHATA, = IepBOHAYAJILHO IIPUCYTCTBOBABIIETO
B pyjie. OfycaopiuBaeTcsa 910, KaK Yilke HEOTHOKPATHO TMOJUC PRI~
BAJIOCH, Kpaiiie MaJIol MOJBNHOCTLIO CBUHIA i
B yeaosnAax  soubl okmeaenuA. Ho rar mak
MepPeHoc I BHIEIaunBaAHIe ero Bee JKe B HERO-
TOPHIX CTCIHMAJILHBIX CJyuaax (i 0coOeHHO nph
JUTATeNBHelimell mepepaboTre BRIXOTA TOBEPX-
HOCTHRIMIT BOJIAMH) BO3MOKHBI, 3aCIy/KNBaeT
BIHMAHES BOIPOC O TOM, YTO OCTAETCH HA MecTe
TeX WM WHBIX CBOHIOBRIX MIHEPAaJIOB LOCIC
HOYTH HMOTHOTO YAAJACHHA U3 HHX CBUHILA. Gur. 20. Cxema

Ecoir M3HadaJbHBIl PYAHBIT MaTepua/l He  «cnaiinoiiy sun-
JAIII0YATT BOBCE FREJIe30COJIePIRAIIX ¢ Y- YHOIH  TERCTYPhI
JOB, TO B ODINEM OCTAHYTCH, KOHEYHO, TOJNLKO i
nycToTs Beimesnaunsana. 1lpun Hammuann ke iﬁﬁ?ﬁ',';;;_ol'”_\ﬁ‘f
ZKEJIC30COJIC PHRAIAX CYILPNI0B I Ipei/ie BCero CTOPOTRACHIE
HIPHTA He/b3sl HCKTIOWNTL BOAMOKHOCT ofpa-  layn X,
3OBAHIA TMMOHUTOBBIX TceBloMOPPO3 HO Taje- hﬁ“"]‘:“q‘l‘;‘léf‘
HATY WJIH HPOTYKTAM ero ORICIenns — anrje- w Bocyaay.
MTY M LEPYCCHUTY. . :

,l[eif'lcmme:u,uu, MBI yike BHIEJIN Boime, ¥To 11pu JICHETBH I
Fe2(SO4)s Ha rajenut My nepyceuT i 0coGeHHO B ITOCICIHeM CITy-
wae BIOJH: BePOATHO obpasoBamme jumoHHnTa. Hpome Toro, mpn
sweratouno unrtencnsuoit ofpadorke Fee(SO4)s cBUHLOBEIX MuUHE-
PaJIoB MOKeT OCYLIECTBATHCA 3HAYNTEIBHOE BBINETAUNBAHNE CBIH-
1{a IyTeM IepeBojia ero B pacTBOP B BUJIC CIOKHBIX OCHOBHBIX CYIIh-
daros tuina mmomboaposnTa W T. I
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Taxkum o0pasom, MOI'YT BOBHHKHYTH IOYTH TIOJHOCTBI0 OCBO-
GosmtleHHble 0T CBHHIA JIMMOHHTOBEIC HCEBIOMOP(O3BI 110 CBAHIO-
BeIM MuHepamam. B cBasm ¢ tem, uro ranenut obmajgaer mpexpac-
HOH cHafiHOCTBLIO M YTO M3MeHeHHEe eT0 Pa3BHBAETCH HpemMyle-
CTBEHHO BJOJIL 9THX CHAMHBIX TPeIquH, BHOJIHE BO3MOMKHO OMHUATH
HEKOTOPOIl KOHCePBANUH CHCTEMBI CHANHBIX TPEIUH B KOHEYHOM
JqumonnTosoM npoaykre. Ilpeanonosenue 910 HamIo noATBepsKE-
HUe B pesyibrare Hcchejopanmit Bunanvapmom m Bocysmiom (45

@ur. 21. JIAMOHAT co «CHAiHOI» AIMYHON TEKCTY PO,
ofpasoBaBmmiica m3 ramennra. Mectoposaenne Jlayu
Xwu, Kpaneaenn. X 1Y%, @or. Basauapaa u Boeyama.

i 49) TeKCTYP JMMOHUTOB, IPONCHIEMIAX N3 CBUHIOBBIX MHHE-
pasos. Tax, orazamock, 9TO cpej MHOrOYHCIEHHBIX THIIOB COOT-
BEeTCTBCHHBIX JIIMOHHTOB, MHOT000pasie KOTOPHIX BHI3BAHO pas-
JUHYHNEeM yCﬂOBHﬁ 3aMelennda M BHIEJaunBaHnAa, OTHOCHTEJIBHO
3HAYHTEJILHBIM PACITPOCTPAHeHNeM NOJb3YIOTCA JIMMOHUTHL, 0071a-
paome croeobpasHoll «cnaiinoily smmuynoi TereTypoil («cleavages
boxwork).

Obmee wpepcrasienne o6 9TOH  Tekcrype JIMMOHHTOB JAIOT
¢ur. 20 m 21, acHo nokassBawIMe rpydy0 KOHCEPBAHIO CHCTEMb
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CHANHBIX TPENNH TajeHuTa, fueiikn, kaxg n Bcerja, MOTyT ORIThL
IOYTH MYCTRIMH MJM (M 3TO vame) 3aIOJHEHH B TOH WM WHOIL

a 6
@ur. 22. llupaMujadbiast ALGNHAA TEKCTYPa JHIMORITI, oGpa3cBaB-
werocs m3 ragennra. X 11/4. @or. Baswwapaa u Boeyaia.

@ — aamMotuT u3 Bporen Xnjgma, Aserpanns;
Onmu3s Tenuk, Mekcnka.

6 — JUMOHUT U3 MECTOpOHIeHA

Mepe OXpPHCTBIM H ocobenno MJIAKOBUJHEIM JIMMOHHUTOM, CHJIBHO

3aTeMHAIONUM HHOT/A cuenn(udeckunii xapaxkrep

Bemmunna siveer pasimuna y pasimunbix
IMHA jKe CTeHOK, KaK IPaBHJIO, KpaiHe He-
smaunrtensra, seero 0.05—0.005 mm.

Oxpacka B cBeskeM H3IOMe OXpAHO-Opan-
/KeBasg, Ha BHBETPEJILIX JKe IOBOPXHOCTAX
BaPLEPYeT OT OXPAHO-OPAHIKEBOM JI0 TeMHOILIO-
KOOI W B o0mem 6IM3Ka K OKpacke AHMO-
HUTOB GOPHHTOBOTO HPONCXOIKISHUA.

ABTOpH OTMedaT 0OBYHOE Gollee uUeTKOe
BLIDAIKEHHEe B ONMCEIBAEMOIl SIMMYHOH TeKcType
JHINE OJ[HOTO CIIAWHOTO HANpamJienis, oGyco-
BIMBAIOMero obmuii «rpyfo napanaenbHEEID
BUI Kapraca.l

B mamayumem cpoem paspuTHm 5Ta «cuaii-
Hamg» AMIYHAS TEKCTYPa MOABIACTCA NPH 3a-
METIeHHH JINMOHUTOM (OPTOJ0KCAILHOI0, CHM-
MeTPHYECKH OTJIOMKEeHHOT'0, 0ojee I MeHee

TEKCTY PHL.

ITHUMOHHTOB, TOJ-

7

Our. 23. Cxema
V-oGpaaHoit simma-
HOH TEKCTYPHl JIH-
MonnuTta, o0pasopas-
HIerocA M3 raje-
HuTa. Mectopome-
ame Pyon Xmm,
Hemasma. x3. Ilo
Basmuapay m Bo-
Cyauy.

! OGbACHeRHs NPHINH BOZHUKHODCHNA 5TOM OCODCHHCCTH OHM He JAIOT.
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KPYIHO3ePHICTOTO I - CIJIOMHOrO Arrperata rajemurar, — 3ame-
qaloT aBrophl. B 2ToM ciydae CTEHKH Kapraca Ge3 0cobBIX M3Me-
penmii cBOETO HANPABJIEHWS MOTYT IEPeXOMUTH OT OJHOTO 3epHa
JAHHOTO arrperara B Apyroe, W B Ppe3ayapTare Bech Aarrperatr
BojeT cels, Kak emmEMuHoe 3sepHo. B caydae jke arrperara
PesKO PasHO OPUEHTHPOBAHHBIX 3CPEH MOMKET MOABUTHCA CHOE-
obpasuas IMpaMEga’bHAag AUMUYHAL TERCTYPa (Ppur. 22).

11, HaKomell, HEPEIKO BO3HMKACT JAPyrasl PasHOBHIHOCTE craim-
HOM TekcTypm — V-o0pasHas suuHasg TEKCTypa (pur. 23), xa-
parTepHas JUIA CpPeJHe3ePHNCTHIX, HACTLIO THEHCOBU/IHEIX Tajle-
HITOBHX arrperatos. Bryaomieiicsi 0c00eHHOCTEIO 9TOM TEKCTYPhl
snigeTcss TO, 4TO CTEHRM sMeeR OYeHb 9acTo ABOHHEIE.

I{poye omucaEAOrO JIIMOHUTA CO cHailHoM SAUMYHON TEKCTY-
poii, IpejcTaBIAINEroca panGomee cnemmduunbiy 1 Hanmbouee
UPOCTEIM JI/1A MHTEPHPETAINN, CBHNNOBLE MINCPATIE AT CCpiti
APYrux JHMOHUTOB.

Tak, IpW WaMEHEHHH TOHRO3CPHHCTRIX Arrperaron Bo3HUKAIOT
TrrnyHbe TYOKOBEE JMMOHNTH, OJI3KNe K IyOKOBBIM JTHMOHITAM
MHOTO IPOMCXOHIeHNs M TMOTOMY HeOIAarompuATHEe JUil MHTCP-
npeTammH. 3areM oueHb TacTo 0GPA3yOTCHA IIOTHBIC M HOPOIIRO-
pATHIC JIMOHNTEL, 0COOCHHO PAcIPOCTPAHEHHBIE B TOM C1ydae, ROTAA
3aMemennio MOIBePracTes He MOMYOKHCIeHHBIl TalelnT, a Hale/lo
yiKe NPeBPAIeHHBIl B AHIVIE3HT M IEepyccur. ITH  ITTMOHITH
raroKRe Mamo OmarompusaTHe s waTeprperamun. OxHaro B Homnn-
[ITHCTBE CIY4aeB B HUX, PABHO KAKI B BEIMIEOTMEUCHHOM 'Y DKOBOM
JMMOHETE, NPH  TIHATETBEHOM HCCTCHOBAHAM (I1PEIrMYIIeCTReHHO
WO JTYHOi) MOKHO OGHAPYMRNTE YIACTOTRW ¢ PEATRTAMI CITAITHBIX
SIMIIHBIX TeKCTYP.

5. IUTHK
IN'umorennas MuHepajJorusd

[Tunk ofmajgaer cpaBHUTEIBHO IPOCTOI MMIOTEHHON MIHEePaio-
rmeii, M ecJM MCKIOUNTL OOIajaoniie HUUTORHEIM PadBITHEM
BYPTIAT, MHHKCOXEP/RAIe Pambapubl I OUeHL Pejkne, BCTpeten-
awie Toapko B Mpanksme Oapuoc, pasauynbie CHJIMKATHL, MHTRHET
JoeL,! ApeeHHaTEl M ORHMCIIBI, TO OCTAHETCH JHIIL OIUH IHIOTel-
netit Mmunepan nnnka — cdamepur, MOMLAYIOUITCH MIPOKIM pac-
HpOCTpPAHEHICM.

B nasipueiimeM MBI 1 PAcCMOTPHEM ITOBejleHHe NHUHEA B 30HE
ORMCIEHUA  CYMLOUAHBIX MECTOPOAIeHil, TIpHAnMag 3a HeXojl-
HBHT MPOIYKT TOABKO OfuH cdamepnt.

1 Pagnr (MMHKOBAA UIINHEIB) WABECTEH I U3 JPYrux MECTOPOFKeHNT ,
nomnvo (Mpamkmmn Dapusc, AO B COBCPUHICHAO HEZHAUNTEABHEIX ROJIATE
¢TBaX. ;
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Pacnpoctpamennocts ero B cyandmumnix  mecropomzenusx
Pe3BEIYAITHO BEJNKA, I, B CYUHOCTH, 0YCHbL PEJIKH CAYIAN HAXOIKN
CYABPHIHEIX Py, BOBCe CBOGOAHBIX 0T camepura. Ocodenno e
cuemmuuna acconmanma cdamepura ¢ raseHNTOM, ACCONUATA,
Taiomasg HavYalo TAK HA3BBACMBIM OIAMETAUIHYECKIM pPyHaM.
& BooOme MOMKHO CKasaTh, 4TO IeOXHMISA IUHKA B IHLONGHHOM
IOUKIEe IPOMecCOB MUHEPaIo00pasoBaHns HCKIIOUYATEIHHO OaM3Kka
K COOTBETCTBEHHOM TeOXMMIM cBHHIA. U, KaK yBujnMm HiKe, ma-
CTOMBKO iKe PA3JHdHa MX PCOXHMHA B HpPOmeccax »K30TeHHOTO
nRaa. B 1o Bpems kar cBusen apigeTea 0qHuM H3 HAUG0ICC TPYAHO
HOJABMIRHBIX 97IGMEHTOB B 9TUX YC/JAOBHAX, IMHK TIPHHAJIC/HKIT
K Tpylie 37IeMeHTOB, Hau(ollee IL0J(BUKHEIX.

N3 ocobennocreii cdasepura, oTpamaonmxes Ha xoj1e Ipomec-
COB er0 ORNCJICHMS I PACTBOPCHUA, HEOOX0MMO OTMETUTE ¢TI0
mue.

[Ipeiie Beero ero upexpacHyio cuaiiHocTb 110 pombOEIecKOMY
JOACKAPY, MOCTABIAONIYI0 OOMIBHYIO (M UPABHILHYIO) CHCTEMY
nyTeil, 110 KOTOPHIM IIPOTPECCHPYET OKUC/IeHMe.

Manee — obnraimoe namrune msomopdueix npmMecei, IJTABHBIMII
113 KOTOPBIX ABJISIOTCA Kee30, Mapraden n wkagMmmit. Koamgecrno
/Kele3a B HEKOTOPHIX PA3HOCTAX (TAK HA3LIBAGMBIX MAapMaTHTaX)
agoxomut xo 20%. Tlomumo m3omopPHEIX mpumeceii 7aa Muormx
canepuTon YpeaBEIYANO THNUYHO OOUITIE TOHKO PACCCATHEIX MEXA-
HIIeCKAX HOJMecedl. IJTH MOJMecH, SBISIIEECH Pe3yabTaToM
pacmana TBep/RIX PacTBOPOB, MeTA30MAaTO3a M T. II., YAlle BCETO
IPeJICTABIEHBl XAJALKOMAPITOM, peiKe NUPPOTHHOM, TaleHUTOM,
CTAHHUHOM W T. II.

I, Hakowen, BaKHO OTMOTUTH MCKIIOUNTENHHO HUBKUIl 1TOTEH-
HUaT, KoTopeiM ob1ataer eajacput Mo CPABHEHNIO CO BCOMH J(py-
ruMI oGbraHBIMN cyaabdraamu. Kak nssectno na onsrros orrmanka
n Bownepa, norenmman chanepura (nmporne memn n THCTHILIN PO-
BaHHOI Boje) Bapaikaerca Beero B (—0.2)—(-—0.4) V, B 10 Bpems
KAk vy OOJBIIIHCTBA JAPYTHX Cyab(nion om mocruraer (-4-0.15) -
(+0.35) V.

Orucaenne u pacrsopemne cdamepura

Cdazepnr u 1m0 BeeM  HRCIEDIMEHTATBHBIM JAHHBIM H 110 TO-
JIeBBIM  HAOIOACHNAM, TPHHAICIKUT K YUHCIYy HamboZee Jerko
oRuciAeMBIX cynbduion. Ocobenno ke GHCTPO UAET ero OKHCIe-
HHe 1 pAcTBOPeHMEe, KOIJIa OH HAXOJNTCA B KOHTAKTEe ¢ ApY-
FAME  CYJIbpuIaMi, — 00cTOATeIBCTBO, 00YCAOBIEHHOC WCKIIO-
UUTEIBHO HUBKHM HOTeHHHaioM chanmepmra. VYike NIpHBOIMIIICE
JlaHHBIE YKCIHEPHMEHTOB, HOKA3LIBAWINNEe MHOTOKPATHOR YCKOpPeHHe
OKNCJICHUA N pacTBOpenns camepura B ciryuyae HaXOKICHHST €ro
B KOHTaKTe ¢ ApyraMu cyaspuaamn. Tak, B koHTaKTe ¢ MapRA3NTOM
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chanepur oxucanerca B 10—14 pa3 Guicrpee no CpaBHEHMUIO CO Ly~
yaeM, KOTA OH ORHCJSJICA B TeX K¢ YCJOBHAX OTHH. Ilpu srom
HA(0 HAOMHHUTH, UTO JPYyTroil cyabduy (¢ 0oiee BEICORMM IOTEHIHA-
J0M), HaxXoJsmuiics B KOHTAKTe O c(amepuToM, ORMCJAACTCA, HA-
obopor, ropasgo Oojiee MEUIEHHO IO CPABHEHMIIO C HOPMAIBLILIM
cIyTaeM. ;

Bce ykasaHHOe JieflaeT MOHSTHEIM, HOYEMY B CMEIIAHHBIX CYyJIb-
$uanmx pymax cesepuT OKMCIAACTCA OJHAM W3 NCPBEIX M Halle
campiM nepBeiM. CTAHOBHTCA IOHATHBIM TAK/Ke M TO, 1TO 3aIPA3HEH-
Hble MEXAHMYeCKUME TOAMECAMA (HaupuMep HMyJIbCHOHHOM BRpam-
JIHHOCTBIO XaJBKOMUPUTA) casiepuTsl OKMCJIAITCS HPH TPOYNX
PABHEIX YCJOBHAX ropasgo Oozee OBICTPO, HEME/N chasepuThl
gneTeie WIN Gejuble mommecsmu. VaTepecHO 3aMeTHTh, KCTaTH, HTO
1 GoJIee JReIe3UCTHe c()asePHTE OKACIAOTCSA 3HAMTeaARH0 GbicTpee,
gyeM cdasepuTEl Majo KeIe3HCTHE.

Moskuo BooOIme c¢jiejiaTh BBIBOJ, 9TO CpeIH BCEX ‘pasHocTel
camepura HauGosiee yCTOHINBHIME ABIAIOTCA CBETILIE, MAJO He-
JIe3WCTHe Pa3HOCTA, IOYTH CBOGOAHBEIE OT MEXAHMYCCKHX BRIIOYE-
HHAI,

[Mepexoma Tenepb 'K PACCMOTPEHHIO Aefictena Ha cdamepur
rIaBHEHMIIX ORUCJUTEIell M pacTBOPHTE/Ied BOHBL ORICTIeHN T, HATO
cpasy sKe TNOJMCPKHYTh, 4YTO BCE OHH — H:20+02, Fe2(SO4)s,
2S04 1 CuSOs1 — meiteTryloT Ha caliepuT HOYTH CTOJIL 3Ke CIILHO,
KaK W Ha LIIPPOTHH.

Peagmun BaamMmopeiicTsua cdasepnra co BeeMu STHMU COGXH-
HeHWAMYM MOJKHO [PEICTABHTL B TAKOM BHJE!

ZnS 4 202 = ZnS0q,
27ZnS + 2Fe2(S04)a + 302 + 9H 20 = 2ZnS04 + 4FeS04 + 22504

HIIHA
7ZnS + Foa(S0a)s = ZnSO4 -+ 2FeS04 +5,

ZnS 4+ H2804 = ZnS04 - a8,
ZnS + CuS04 = ZnS04 + CuS.

Tleitcreme na cpazeputr u Fez (SOa)s, u 2S04, Kar DoKaseBaeT
PAI DKCHEPHMEHTOB (CM. BEINIe COOTBETCTBEHHLIC cepuu), BechMa
CHJILHOE, W HTO, B CBABH C emie Goapmieil pasHullel MOTeHIHAIOR
chamepnTa W OUPHTA, AENAET MOHATHEIM, IOUCMY TaK OBICTPO HPO-
XOINT oKucienne chamepura B foraTelX THpUTOM pyHax.

Moayuaomuiica B peayibTare BCeX HaIMCAHHBIX BBIIC pearmuii
NUHKOBHIL cynabdar obragaer MCRIOIATEALHO HONBIION PacTBOPH -
mocthio (531.2 v/m mpm 18°) m B ofmeM cayuae JErKO INORMAACT
oxuessmomuitess  cpamepur. Ilocmemumit, HocTeNneHHO BHIIEIATH -
Basch, B KOHIE KOHIOB OCTABIAET MM MyCTOTY (3anoIHACMYIO MW
He BATOMHAEMYI0 TOCTOPOHHEM MaTepmajoM), Wi B TOXXONAMAX
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yCJIOBHHX 3aMengaercss JIMMOHHTOM, BO3HHRAIOIUM KaK 3a c4er
jKelesa, colepyKamerocs B caMoM calepaTe, TAK U 32 CYET jKesiesa
Fez(S04)s. T'opasgo peme ¥ mpeMMymecTBeHHO B ClelHiYecKn
KapGoHaTHOIl 00CTAHOBKE OKHCJIeHHe M pacTBopenue cdanepura
COTMPOBOMKAAIOTCH ok o Gor muymuMm BaanmofeiicremeMm ZnSOa
¢ BukapfoHaramu, pe3yIbTHPYIOIIAMCS B 3ameilenun chaiepura
CMITCOHATOM.

Bee ocradbHbie 1ePBOHAYAILHEIE CTAJUI 3aMEIeHud ORUCIIHIO-
uiéroca camepura MMeOT COBEPUICHHO HHYTOKHOE paspuTie u
3meck pasbmpathbeda e OyayT.

B sarmovenue XapakTepHCTHRE OKUCICHUS cdalepmTa mof-
qepKHEM elle Pas BasKHBI JIIA OUECHKH BBHIXOMOB QART JEIKOH pas-
JlaraeMocTd cameputa B yCJAOBMAX 30HBL oRmcienus. OQuens uacto
B NOJIYOKACIeHHHX pPYJaxX, 3aKII0YAIOIEX B cebe oOUIBHEE yIe-
JeBOIMe OT OKMCJCHMS CYJALQUIE, OTHOCHTEJBHOE KOIHYECTBO
cpexn HuX cdasiepura FAJIEKO He OTBedaeT MEPBOHAYATBHOMY €ro
comepsanmio. Mart HroT Beerga cIexyer IMOMHMTH LHPU HCIOIb3O-
BAHUM OCTATOUHKX CYJABQUIOB [IA PeKOHCTPYKIHH HCXOJHOTO
IPOIYKTA.

Murpaunsa u OCAKACHHE IIHHKA B YCIOBHAX 30HbI
OKHCIeHHA

Hak y®e yKasmBajoch, IMHK — OJHH M3 Haubosee NOABHKHBIX
3JIeMeHTOB B YCJOBMAX 30HBL OKUCTEHHSA, PE3KO OTIHMYAACE B ITOM
OTHOHIICHUH OT CBOCIO OOBIYHOTO T'HIIONEHHOTO COYTHHRKA — CBUHIIA.
[TackoabKO IS MOCIeIHeT0 SPKO BEIpaskeHa TeHJIeHIHA K HOIHOMY
[IOYTH 3a/[CPRUBAHNUI B IIpeliejiax 30HBI OKHUCIIeHU A, HACTOJBKO I
IMHKA BRIPaKeHA TeHIeHIINA I¢ PACCeAHHID, :

Dra TeHJEHINA K PACCeAHMIO UPOABIEHA y NMMHKA ropasio Goiee
peako, Hemenn gaske y memu. [lefficTBATeIBHO, PACTBOPUMOCTD IMH-
koBoro cymbara (340 v/ npu 18°) 3mauurTeaLHO UPEBOCXONAT
pacTBOpHMOCTh MegHoro cyabdara (165 v/m). B 10 e Bpems
IAHKOBEIL cyabaT ¢cTob sKe, eciau Aase He Oojlee, YCTOHYMB, KaK
W MEJHBI, OH He THAPOJNH3YEeTCA, He OKUCIIAETCHA I HE BOCCTAHAB-
JinpaercHd.

Hposme 1010, 1 910 0cOOEHHO Ba;KHO HOXYEPKHYTH, KOJIUIECTBO
YCTOMIMBEIX TMHKOBEIX COGJHHEHHI, MOrymMX 00pasoBaThes
B 30HE OKHCJICHUA HJIM B CME:RHEIX ¢ Heil 00JacTAX, 3HAYHTEIHHO
YCTYITaeT KOJMUYECTBY COOTBETCTBEHHBIX COGJUHEHHI UL MeJli.

B wacrHOocTH, TpoMagHOe 3HAYEHHE MMEET TO 0OCTOATENLCTBO,
4TO IUHK B HPOTHBOMOJIORHOCT MeJlil IIOUTH He JaeT ¢ylepreHHBIX
cyapduaos (cMm. Bemme monoskenue munka B cepun [liopmana).
W ecim mejb, IIOKHHYB 30HY OKHCJEHHH, BO MHOTHX CJIydasaXx M
9acTo B DOMBIMUX KOJMYECTBAX 3aJlePKUBACTCS B 30HE BTOPHYHOIO
cynspumuoro oboramenns, A nuHKa aTo Mecra He nmeer. llonas
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B 30HY BTOPUYHOIO CyIb(uanoro o0OrameHHsd, OUHK BBEIHOCHTCH
O0KOBOI T TOMY TOHOOHOI NI PRYJIANIell TPYHTOBBIX BOJ 3a MPeJiesInl
MECTOPORIEHAS N B 00IeM ciiydae paccedBaeTcsd, BORBCe He Jlapasd
MPOMBINVIEHHO WHTePeCHBIX KoHNmeHTpammii. Muave rosopsa, B npo-
mecce OKMCJICHUsT J(@dKe OOTATHIX IMHKOM DYJI BO3MOMKHA M Jleii-
CTBUTEJILHO BECEMA YaCTO OCYIIECTBIIAETCH TIpoMagHas IMOTeps
HUHKA, 0eCUOJIe3H0 PACCEnBAEMOro B 001eM Kpyroobopore TPYHTO-
BHIX BOJ.

Maxropsr, OJATOTIPUATCTBYIONNE MHTPAmuM IMHKA, Te¢ ke
caMBIE, UTO M ONMCAHHBIC BHING JUTA JPYIHX METAIOB. 3Jech ele-
AYCT TONBKO HOTYePKAYTE, 4TO B cJIydac IHHKA TpeOoBaHHA, IPe1h-
sipJigeMBle K HTHM (AKTOPAM, MOUYT OBITH BHAUNTEILHO CHVKEHE.
Tar, KaK 970 MBI YBIJIHM HUIKe, HOCTATOYHAA MUTPaHsA INHKEA 1Po-
HECXOMUT Jlaske B OUTH HellTPaJbHBIX BOJAAX M B CHJILHOKapOoHAaT-
Hoil cpejie.

TMepeiijiem Tenepb K BOTIPOCY, UTO jKe MOKeT 3a/ep:KaTh HIMHK
B npejeiax 30HEL OKHCTICHHA?

W mromessie madmofenns, yw o0iuil anajin3 TeoXUMHUI paccMat-
PUBAEMOIl 30HBI COTIACHO TOBOPAT 3a TO, YTO TIABHOI M Hambojece
VHUBEPCAIIBHO TPOABICHION (OPMON OCaEIeHHA HHHKA B 9THX
VCIOBHAX ABIACTCS ocasjienne B BOJe wapbomaron. Bee ocrann-
uple GopMBI, He MCKMOYad M QEHRCAINN UMHKA B BUJE CUIHRATOB
I ATIOMOCHJIMKATOR, HMEIOT COBEPIICHHO HOJYHHCHHOE 3HAYeHHe.

Kapfonar muaka ofiajiaeT HHYTOKHOII PACTBOPIMOCTRIO (BCero
0.04 v/ npm 18°), w oueBH[HO, YTO PEARTHN THITA

RCO s + ZnS04 = ZnCOs -+ RSO4

MOL'yT HMETh MIIPOKOC PHBBI’ITHL‘. InpH yCJIOBHH JIOCTATOYHOI'O cnad-
JKeHHMsl IHHKOBEIM cyib(arom. OKCIePHMEHTANILHO — B3aMMOJIeH-
cTBHE MHHKOBOIO cyin(ara ¢ KapGoHaraMu (IpemMmyIinecTBeHHO
KAJBIITOM) H3y4anoch psjgom apropos: P. ¥Yomucom, I'. Humnxa-
poit, M. Vaurom, JI. 9. Pormanm, — # ec/iu ecTh 3HaUNTE/ILHBIE PACX0-
JRIEHNS B OLGHKe CKOPOCTH HTOIl pearuuu, 1o part odpasoBaHNA
OITHKOBOTO KapOoHaTa 0CTaeTcA OeCCIOPHBIM.

Tar, Yamrom OGbZIM TPOJENaHEl CIeIYIOUHE HRCHCPHMCHTEI.
IlzBecTHAR, B OMHOM cJydae cJerka MOJIOMIUTHSW POBAHHBI, B JApPY-
roM — GoraTeli  oprammyeckmM — Marepuajiom, obpabaTeiBasica
0.05 w. pacrropom ZnSO4 (4.365 r ZnSO4 B 1000 cm® H:20). Ommir
HPOOIGKAIICS B TedcHHE 4 MecAmen Ipu KOMHATHOH Temmepatype
B 3aKPHTOIl K0JIOE, B KOTOPYIO CHOPAJMIECKN BIYCKAJICH BOBJYX.
B ROHIIe 4-1o MECHAIA M3BECTHAK B KRaMXIOM CcJdydae HOKPLIJICH
TOHKOIT Kopoil nuuKosoro xapGouara. llpn srom orasamock, 4To
B cayuae J0JOMHTHBHPOBAHHOTO H3BeCTHAKA BBICATHIOCH OKOJO
/3 nuEKa, a B caydYae M3BECTHAKA, 3arPA3HEHHOTO OPraHMYECKUM
MarepraaoM, BbICATIJICH BeCh IHNHK.
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Heckonpbko mportusopeyar HTHM TAHHBIM PE3yJbLTaTht 3KCIEpH-
smenToB Humuxapsr, unTepecusie B OTHOMIEHNN POILI THEJI0UYCH HipH
obpazopannn ZnCOs. Hummxapa v 300 ¢m® 0.1 m. pacrsopa
ZnS0s4 BBOIUI KYCOK KaJLUMTA, NPUYCM TOCHe TpPeXHeTelbHOro
CTOAHIA OKA3AJI0Ch, YTO HHKAKOI'O B3ANMOJCHCTBAA MeRIY PACTBO-
pom um gamnpuntoM He Opimo. llpun npuGasienun ke B pactrop we-
cronbrnx wameas I2SOs pearmua nportexana oucHn pesko, Ho
OpICTPO OOPBIBAZIACL B CBABM € TeM, UTO KAJBIHT [OKPLIBAJICH
ROPKOW Turnca, Ipexkpalasimero JIaJbHeiiimee B3anMoleiicTine
C PacTROPOM.

31ech, 0UeBNIHO, TPOMCXOMAIN TAKAE PCAKIIN

CaCOs + I—_I-:S(J.; + 2H20 = H2CO3s 4- CaSOy4 - 2H20

ZnS04 + H2003 = ZnCO3s 4+ H2504.

Hasi npeporspamenus ofpasopanus rmmca B pacTBOp  A0-
dasyeHo ObI0 ovennb neGosibimoe wommuectso NaCl, B mpueyr-
CTBHH KOTOPOTO BMeECTO THIICA noJryaanca .\'f)poll'lo paCTBOPHMBril
CaCle:

ZnS04 + CaCOs + 2NaCl = ZnCO3 + Na2S04 - CaCle.

Mocme mpuGasmennsa NaCl pearnus szanmopeitctsua ZnSQ0;
¢ CaCOs npouvia 1o kouna B revenne neero 10 wacos.

Buosine BepositiHo, KOHEYHO, YTO HICJOYH B HEKOTOPBIX CIYUasX
HrpanT BamHyio poib B oGpaszopanmm ZnCOs, Ho ¢TOIb e Heco-
MHEHHO, 4To BzaumogelicrBue memiy ZnS0q nw CaCO3z momer npo-
xoauThk 1 Ges mX yuactmd. Tpexueledbiwlil ¢poK DKCIepHMEHTA,
It TIPATOM eJUHIYHOTO, LIOKA3aBUICI'0 OTCYTCTRUE TAKOTO RB3AWMO-
JOHCTBUA, TOBOPHAT ellle OWeHbL MAajlo.

B aroii ceasn 0cofeHHO IEHHB Pe3YIBTATHI, HOJYUYCHHBIC B Ca-
smoe wmegasHee Bpema JI. 9. PoTmMam mnpm m3yvYeHHH CHCTEMBI
/n0—Ca0—503—CO02. Tak, okasasoch, Hanpuvep, 9To pearuus
veskny 0.2 w. pacrsopom ZnSOi M TOAYCHBIM HN3BECTHAKOM IIpH
TOCTOAHHOM B30AITEBAHIH HPOXOTUT MO KOHIA B TeueHue 2D J{Hei.
B Tex ske yeaonmsax, HO ¢ W3BECTHAROM B KYCKax, 10 HCTEUEHHH
roga soicamuiocs 39.1% Zn, maxopusmerocs B pacteope. Tawum
0fpasoM, He BLIBEIBAGT HHKAKWX COMHEHWI, 9TO TIPH TPOCAYNBAHII
B H3BECTHAK BOJ, Hecymux pacrropeHusni ZnSO., mHAK MoiKer
BEHICAKABATECA B BHAC KapboHarTa.

Buecre ¢ Tem cmemyer pesko HOXUEPKHYTH, YTO PEAKIIA HTa
IPOTEKART BCe 3Ke JIOCTATOYHO MeUIeHHO M 4TO XapakTep HHPKYJIA-
MU BOJI, Xapakrep KapOoHATHOrO MaTepuassa m pal APYTAX yeoao-
BHIT, TOMHMO COCTaBa BOJI, HNMEIT I'POMAaJHOe BHAYEHME B Mpolecce
ofipagopannsa rKapOoHATA IMHKA.
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Topasjio MeHee BayKHOIL, HO Bee sie JOCTATOYHO PACHPOCTPAHEH-
woit ABIAeTcA (PUKCAOUA OUHKA B BANE CHIMKATOB M IJIABHBIM
ofpasoM B Buje KaJaMuHa — Zn2Si04 - 1120,

Xapakrep upomecca o0pasoBaHEA NUHKOBEIX CHIMKATOB H,
B UACTHOCTH, KAJAMHHA B YCJIOBHAX 30HBI OKHCJCHUS He BIOJHE
emie fceH, TAK KAK COOTBETCTBEHHBIC HKCICPUMCHTHL HE JIAJIH yI0B-
sersoputenbinx pesyabraton. M. Yaunrom m JI. 9. Porvan Gsuin
oJydeHH aMoppHsle NUHKOBEE CHIHKATEL cocTasa ZnSiOs m,
Zn2Si04, HO HE B OTHOM cjyvae He YZAIOCh TOJYYHTL XOTs Obl
avoppuoro amamora xamamuua. llozensic ke nabuoleHnA IOKa-
3bIBAIOT, YTO KAJAMHUH CPaBHHTEJILHO MIMPOKO Pa3BUBAETCHA B 30HAX
OKUCIEHHHA M [PEHMYIECTBEHHO — U 3T0 BeChbMa BAKHO MOJI-
4epEHYTh — 32 c¢UeT Tepepalorii KapOoHATOB IHUHKA COOTBET-
crBegHEIME Bomamu. Mmaue rosops, B CHIIY €lle¢ HE COBCEM HOHAT-
HEIX JUI HAC TIPHYMH HEHOCPEACTBEHHOE 00pasoBaHue KaJIaMHHA
3a cueT B3AMMOJEMCTBIA IMHKOBOTO CyJAb(aTa ¢ TeMil UIH UHBIMH
KPCMHEKHCIBIMIL COCJIMHCHUAMY, KAR [DaBUJIO, He MMeeT MecTa.
A spaunt, EKCANMS HUHKA B BHJIe KAJlaMUHA €CTh IPOCTO Tajb-
Heiimee pasputie KapOomarHEX Qopm ero ocaxmenma. He Oy
HoclIeqEEX, He ObUI0 OB B MOJABIAIONIEM OONBITHHCTBE CJy4Yacs
H CKOJIBRO-HHOY/L MIIPOKOTO Pa3BUTIA KajlaMHHA.

[MepeuncleHHBEIMA CHOCOOAMI OCAMKIGHNA MHKA B Buge KapGo-
HATOB 1 OTUIACTH CHJIMKATOB (KAJaMITHA M COBCEM PelKO BIIJIeMHTA)
i OTPAHMYMBAIOTCH, B CYIMHOCTH, Hanbollee BasKHEIe, Hanboaee pac-
npoctpaseHnsie POpMEI ero (urcauum B Ipelesiax 30HB OKHCIIe-
guA. PaswooGpasasie manranutel, Gocdars, apcennarsl, BaHaxarTsl
H ToMy UOXOOHBIe COeJMHEHHs IUHKA NMEIOT B 9TOM OTHOIIEHHH
cOBepIICHHO BTOpOCTENeHHoe 3HaveHme, ofpasysdck K TOMy iKe,
AHAJIOTHTHO RAJAMHHY, [PEHMYIIeCTBEeHHO 3a cueT TfepepaboTor
Kap0oOHATOB TUMHKA.

Ocraercsa cKasarh HECKOIDLKO CJIOB OTHOCHTENHHO 3aJEPHKKK
MMHKA B TIpejieJiaX 30HEl OKMCJCHUA IyTeM ajcopdmmu ero temu
WM WHBEIME BHCOKOAMCHepcHBIMU BemecTBamn. Boolme rosops,
amcopOmusa nMu OUHKA HMeeT MECTO, I MBI 3HACM IIHHRCOMEPHRANHEe
KaoJIMHbl, ICHUJIOMEJIAHRI U T. II., HO HN B OJHOM cJjrydae He OBLITO
OTMEUEHO MOCTATOYHO IMHPOKOTO PABBATI HOJ0OHBIX COCUMHCHIIT,
follee miam MeHee OOTATHX IMHHKOM.

Takum o6pazom, cyanda UMHKA B 30HE OKMCICHUL MOJKeT GBITL
COBEPIICHHO PA3IHIHOI B 3aBHCHMOCTH OT TOIO, B KAKOI cpelle —
KapOOHATHON WM HeKapOOHATHOH — IPOUCXOQUT OKICJIeHHe Py
B nepsom ciydae IHHK MOKET 3aJePrKATLCS I Jaie AaTh Oorarkie
MECTHEE KOHIEHTPANMM B IPefiesiaX OKUCJAOIErocs pPyIHoro
Tema WJIM OJM3 Hero, BO BTOPOM clydyae IUHK 110 HPEHMYIIECTBY
pacceeTcs B obuieM KPyroBopoTe rpyHTOBHIX Bojl. Bompoc o mMecTHEIX
KOHIIGHTPANUAX IMHKA B 30He OKUCJICHMS B BHje KapOOHATHBIX
HIH CHIMKATHO-KapGOHATHEIX PYA MMeeT 0oJiblIoe MPARTHYECKOEe
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3Hauedne, B CBA3H ¢ 9eM OH M pasbupazrca Hmue Oojiee HIH MeHee
JeTaabHO. ;

Oxuelenne BHHKCOACPRAINX CYAb(PHIAHBIX Py
B KapOoHaTHOIl cpene

RaaccmyecKIM IpuMepoM HOJOOHOTO CJydad ABIACTCH OKHC-
JleHne c(aTepuTCONePRAMMX Py, BAKIIOYEHHHIX B KapOoHaTHBIC
O0KOBEIe TOPOJBI, U ¢ Hero Hamboiece ygo0HO HAYaTh M3JI0KeHHE
ocobeHHOCTeH HOBeJAeHNA INHKA B KapOOHATHOU cpere.

Bospmem mpu 9TOM CJeMYIOmMI KOHKPETHBIT cayuaii, BooGue
BecbhbMa MIAPOKO PAacHpOCTPAHEHHEIT H K TOMY JKe IPeRpacHo pasol-
pamuelii pAJOM aMepHRaHCKHAX aBropos i ipexiie Beero Jladam-
HOM (cM. ero paboter 80, 81, a Tarme 69 n 82). B cepy oxucasio-
HIero JIelCTBIA MOBEPXHOCTHRIX BOIX BOLLIO PYAHOE TEI0 JOCTATOY-
HOH MOIHOCTH, IaJaioliee HOJ TeM HJIN HHHEM YIVIOM, 3a/eraiomlee
cpe/iln M3BECTHAKOB M CJHOYKEHHOEe MarepuajioM, COCTOAIODEM H3
cazepura, rajennuTa u MMPATA ¢ YMEPEHHBIM KOAMYCCTBOM KBapHa
O KaKAX-I000 IPYTHX KIJILHKIX MHHQDAJIOB.

B magampHble cTagmu OKUCJICHHS NOJXOOHBIX PYI B HepBYIO
ouepe/ib, COrJIACHO BEIIEN3JIOKCHHLIM JAHHEIM O CKOPOCTAX OKHC-
JIeHU A PABIMUHEIX cyAnpumos, Oyder uBMeHATHCHA cdameput
ropasmo menee rajenut um muput. COOTBETCTBEHHO ¢ 9THM B BOJAX,
OMBIBAWIIIX OKHCIAAIONCeCS PYIHOe Tejo, TAHKOBEIL cyibpar,
BepOATHO, pesko mpeobmamaer najx  Fe(S0s)s, FeSOs m H2S04,
BOBHUKAIOIAME OT ORHcJenust umpura.! B pannueiimem Boms,
cofiepRanie nepevyncJaeHHbe COeTUHeHN A, CJIeYH TeMU UaH MHBIMH
KamajzaMi W IPeHMYINecTBEHHO ONYCKAafch B oyacTh Jieykadero
Goka, BLIHZYT 38 HPEIeIIsl PYAHOTO Tella U BCTPETAT 3jlech BMOI[AI0-
I M3BECTHAR.

lIpm srom upesme Beero mpomsoiiser mHedrpanuzamus HaSO.
1 Fex(S504)s ¢ mapammensaeiM 0GpazoBaHneM JTTMOHITA:

H25S04 4 CaCO3 = CaS04 4 H20 4 CO2,
Fe2(504)s + 3CaCOs 4 3H:20 = 2Fe(OH)s 4 3CaS04 + 3CO:.

N yixe Tonbko mocse JukBmpanmn Gosbmei wactin  Fee(SO4)s
w H2S04 BOmsr, comep:xamme tenepn mpenmymectsenno ZnSOs
i FeSOs, Moryr pearnpoBath ¢ H3BecTHSIKOM, OTJATag CMATCOHUT.?
HeiicTertensno, HaGTONERAA NOKABKLIBAIOT, YTO OYEHH YACTO OKHC-
JIAOMEEcA CBUHNOBO-MITHKOBOE PYIHOE TENO, HOACTHIIAGMOe CKOII-
JeHUAMA CMUTCOHUTA, OTHEIAETCS OT HOCJENHer0 M3BOCTHAKOM,
HHTCHCIBHO HPONATAHHEIM WJIM J(a7Ke HAIEJI0 3aMEINeHHEM JIMO-
HUTOM.

1 11 wacTeio 3a cder jKejiesa, COMepsRallerocs B cdasiepure.
* Tak wkax, ouepnmpHO, B npueyretsnn HaSOs u Fea(SO4)s cmurconur
ornaratecd He Gyner.
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CMUTCOHHT, 00pasyloluiicas IpH B3AUMOJAEHCTBAN ZnS04 n
FeSOs4 ¢ W3BecTHAKOM, B 3aBHCHMOCTH OT pAjNa 00CTOATENLCTE,
B 9ACTHOCTH OT KommdectBeHHHX coorsomennii ZnSOs m FeSOa m
KOJIMuecTBA ¢BOGOTHOTO KHCJIOPOJA B BOAAX, MOMKET HMeTh pasjinti-
HELT XEMIYCCKHI COCTAB: WM 5T0 Oyaer Gojiee MM MeHee 4MCTBIR
emuTconur coctapa ZnCOs, wint 810 GY/IeT CMETCOHNT H<eJe3CTHIL,
cocrasa (Zn,Fe)COs, Tak HaseBaeMblil MOHTEHMMT.

BrojHe OYeBUIHO, YTO B IPHCYTCTBHH 0OMIILHOTO ¢BOOOTHOTO
KUCA0POTA 00PasoBaume KeTe3icToro CMUTCOHHTA Oyjer CHIBHO
3aTPYINEHO, TAK KAK jKee30 BXOANT B KapGoHAT B JABYXBaJTEeHTHOI
$opme. Ho mesno B TOM, 4T0, KAK NPaBUIIO, DAZBATHE CKOJILKO-
HEGY/( BHAYMTE/ILHBIX CKOIVIGHHH CMHTCOHHTA ONHCHIBACMBIM IIy-
Tea mMeeT MECTO UAIe BCelo B TAKMX yUACTKAX BOHEI OKUCIIEHHS,
Ifle KHCIOPOAA MAio WJI OH BOBCe OTCYTCTBYeT, MHAue IroBoOpi,
B yuacTKAX KpaiiHe 3aMe[IeNHON WHPKYJISIUN BOJ, Pacnoozern-
HHIX TPEMMYIIeCTBeHHO B HUKHUX FOPM30HTAX 30HBL OKHCIEHMS
Wl Tae Huske ypoBHA TPYHTOBEX Box. OOBscHseTCA 9TO 00-
CTOSTeNLETBO TeM, UTo Tpu Gostee mam Meuee GHICTPOM IEPKYJIANUI
BO7 cojlepsrammecs B mocuemEnx ZnSOan FeSO4 ne yemeror npopea-
rHPOBATH ¢ MABCCTHAKOM W CKOMbKO-HHOYIH KPYUHBIE CROIUTEHI
He CMOTYT 00pazoBaThesL.!

Taxnm obGpasom, 06BYHO ofmasa obcTaHOBKA He LPENATCTBYET
OTIOKEHINT0 FREME3HCTOT0 CMHTCOHUTA, M Tak KaK BOJLI HECyT
wapmty ¢ mpeobaagaionuy ZnSOq Taxixe o FeSOs, TO BUONHE [O-
UYCTHMO OJKHJIATH IITPOKOTO PasBUTHA HMEHHO REJTe3NCTHIX CMIT-
coumroB. CoorHOmeHUe jkelesa U IHHKA B 3THX CMHTCOHNTAX,
pasyMeeTcs, MOJReT BapbEPOBATH B MHMPOKUX Hpejeliax, ompeie-
AsAfAck pasnuuEEIME (aKTopamu (M Ipeskjie BCero COOTHOIICHUEM
ZnS0s 1 FeSO4, a pasmpiM olpasoM pPacTBOPUMOCTHIO ZnCOs =
FeCO3), Bo Beeil cBoeil COBOKYIHOCTH elle e W3ydTeHHBIMIL. Bo
BCAKOM clIydYae, peskoe mpeobiajanue ZnS04 B paccMaTpuBaeMol
cTau OKACJCHHA BefleT K OTIO/KCHHIO clienu@uyecin NHHROBHIX
rapGOHATOR ¢ BIOJHE NOXIMHEHHIM KOJMYECTBOM jReye3sd, XOTA
cojlePIKAIMe HOCHeHET0 B OTAENLHEIX CIYUaAX MOZKET NOCTHTATh
20% m Goiee.

Camoe OTJIOKeHIe CMUTCOHHTA IPOHCXOAUT, KaK 9T0 OYeBHHO
13 H3JI0;KeHHOTO, TPeNMYIIecTBeHHO IIyTeM MeTasoMaTosa, I 00BIUHO
BOBHWKAOT 6oJiee IIM MeHee MACCHBHEI BCPHECTRIC arrperanii,
qacTo COXpaHAIie Jaje HEKOTOPBle TeRCTYPHEHIE 0¢00eHHOCTH
saMenieHEHOI'0 M3BeCTHAKA, HAIPUMED CIOMCTOCTH. HonnomoppuEe
TEKCTYPH OCOOGHHO MHPOKOTO PACIPOCTPAHeHNs He TOJLy4aroT,
pasBEBasich JIHIIb B Y9YACTKAX, HEINOCPEACTBEHHO IPUJICTarolx
K TeM IJIM MHGLIM TOJOCTAM W I0PaM, CPABHUTEJBHO HEYACTBIM.

1 Hajo HANOMHUTH 3Jlech, 9T0, Kak Obl HH PacXoJH/INChL JaHHEE O CRO-
pOCTH peaKIlum CaCO0s + ZnS0; = ZnCOs + CaS04, 0HO HECOMHEHHO: CKO-
pOCTH 9T B CPEHMX YCJIOBHAX B0HI OKHCJIEHIS OYeHbL HeBETMKA.

178



B obmem mepelko cMUTCOHUTOBBIC YL HTOM refgepanuu OTJIH-
Hal0TCA OT 3aMeIleHHOM MMH LycTOH MOPOJE JIHNIL YAedbHEIM Be-
com. Huixe MBI yBHINM, Kakoil peskuil KOHTPACT M B XUMHYCCKOM
H B TEKCTYPHOM OTHOMIEHHAX IPeCTaBIAIOT HEKOTOPHE CMHTCO-

@ur. 24. CxeMaTmdeckme Pa3pesnl, NOKA3LIBAIOIIHE COOTHOIICHHA
OKHCJIEHHKX CBHANOBLIX M IANKOBHX Py B PYAHMKAX Moai ITai
n duxw, Twator, Ora. ITo Jla IHHY,

1 — HUBBECTHAK; 2 — OKUCJIEHHEE CBHHNOBEE PVAH; 3 — OKHCIEeHHEe
IMHKOBEIE PYIEL

HEATH ©0llee MO3THAX regepanuii, Hojiee MOBMHMX CTATHI pasBuTHA
30HEl OKUCJICHEA.

B pesyawrate ommcemsaemoro Iponecca BO BMeIaloINUuX A3Be-
CTHAKAX U HPeMMYIecTBeHHO B o00JacTH Jemadero Goka MOTYT
e0pasoBarbca 3HAYUTENbHBIE CKOIUIGHWSA CMUTCOHHTOBEIX PYA.
HaxoBo mx mnomosxenme mo oTHOmMeHmI K OCHOBHOMY DPYIHOMY
Teny, uamocrpupyior gur. 24 u 25,
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M3 orux pHCYHKOB BHIHO, YTO HHOTAA CMHTCOHHTOBBIC PYyABI
MOTYT OTJAraThCA JOCTATOTHO JAJRKO OT CROETO NEPBOMCTOYHUKA;
WBBECTH L CIydan 00pasoBaus CMETCONATOBNX CROIJICHUIT B Gomee
qem 100 M oT ocnosrOTo pyiuoro Tesma. CTpyKTYPHEIL 1T TATOTOTH-

POur. 25. CxeMa COOTHOIICHHH ORHCJIGHHLIX CBHHIO-
BEIX H IUAKOBHX Pya B Boctoumoir wacti Typaan- -
croro amectopomgenus, ITo M. 1. Koasesy.

I — N2pecTHAK; 2 — OpeRYHsA OCEeTaHmil; 3 — OHHCIICHHBIC
CBUIIGBLIE DY/L; 4 — OKHCIEHHBIE IHAKOBBIE DPYIIBL

YecKMil KOHTPOIb, COOTHONIeHME camepura i IMpuTa U Apyrne
0COBEHHOCTI JTAHHOTO MECTOPOAKICHI BIAMAIOT HA O0MIil XapaKTep
pacmpejie/leHHs W PAasBUTHA CMATCOHHTOBRIX PYH. Kpome Toro,
mojoMkeHnMe Ux, Mopdoaorusa U Apyrue cBoicTBa YacTO B CHJIBHOMH
Mepe 3aBHCAT OT AAjbHEMNIero Xoia pasBATHA 0Bl OKHUCJICHHA.
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Dt mocnenyione mavMenenns B o0mesm ciydae obyeaoBiu-
BalTCA TaRHMMH 00CTOATE/ILCTBAMIT, HO Mepe pasBHTHA HPOHGCC('].
OKICJeHHS KOJmIecTBO chameputa B pyaHoM Teide OyIeT CraHO-
BHUTHCHA BCE€ MCHBIIHM H MEHLIHIM. Cl](}'l'BGTC.TBeHHO ¢ HDTHM B BOOax
30HBI OKHCJIEHAA OyjieT yomBarh kojudectso ZnSOs n mpeobiiagano-
WYV POk mosyuar rasne coeguHennd, kak Fe:(S04)s, H2S04 m
FeSO4, Bosnuramwiime 3a cueT oRUcJeHns npura, Tem Gojiee 4TO
nocseuuit Bee Oomee m Golree OyjeT NOJABEPraThes OKHCIEHHIO,
MapaaiedbHO ¢ YMEHBIIEHIEM KoJHuecTBa cajepura B pyHax.
C atum U3MEHUBIIMMCHA COCTABOM, CJeJyHd TeMH Ke nyrami, 4rto
Il paHbIe, BOALI MOTYT HOCTHIHYTH CMHTCOHUTOBBIX PYJI, COXpaHUB
eme mocrarounsie koimuecrsa Fee(S504)s m HeSO04, Tar war yike
paHee Marepuas, CAaralomuil CTeHKN KaHAT0B THWPRYJIANUM,
6u1 uepepadoran HeSOau Fe2(504)s. JlocTnroys cMuUTCOHUTOBBIX
pyi, HoXOOHBIe BOJEI BEI3OBYT pacTRopenne Kapbomara OUHKA
HpH NapPaIIesibHOM YACTHYHOM 3aMCHCHAN erd JHMOHATOM:

ZnCO3 + H2S03 = ZnS04 -+ H20 + CO2,
3ZnCOs - Fex(S04)3 4 3H20 = 3ZnS04 4 2Fe(OH)s |- 3CO-2.

HuEKOBEIE Cy/anar, TPaHCHOPTHPYACH Jallbiie, OTI0MKUET CBOK
HUHK OMATH B BHJC CMHTCOHUTA TOM WJIM WHOI jKeJIe3UCcTOCTH, B 3a-
BHCHMOCTH OT KoJMuecTBa conyrterByiomero emy FeSOs m mpyrux
VCJIOBHIL, O MOKET B M3BeCTHOI YacTH I pacceAThed. Tarxum obpa-
30M, YYACTRE CMHTCOHUTOBOI 3aIe/KI, MOABEPTAOIHecH B IIePBYIO
ouepenp meitcreuio HeSO1 m Fe:(SO4)s, Gymyr nocremnenno Tepsrhb
cBOM IUHK, B3aMEIaThCH JHMOHMTOM, nprno0perars HEKOTODbIe
HOBEIE TEKCTYPHEIE 0COOCHHOCTI (HAlpuMep MOPHCTOCTE OT BhIIe-
aaguBaHuA) 1 1. 1. B cayvae Jnirenshoil nepepaboTKE MO0 GHEIMU
BOJIAMA CMHTCOHWUTOBON 3ajeiKil, NOCHeTHAA MOMKeT HaAIeJo 3aMme-
CTHTHCA JIMMOHHTOM. BEImenovenusiii jKe W3 Hee DHHAK TePeOTIIO-
AHHATCA B OPYIrEX HOYHKTax 1, ROHCYHO, B Iilllleﬂ'l'llt)ii yacTu pac-
ceeTcH.

Bosiee mim Mesee aHajormunbie U3MEHEHuA OYIYT IPOMCXO-
JMTh €O GMUTCOHUTOBRIME PyJaMiu W ToTHa, KOrZa B KOHEUHHE
CTANME PA3BHTHA 30HBI OKHCIEHHA OHH OYIYT OMHIBATLCA BOXAMH
Dosiee mi meHee OOBIMHOTO cocTaBa, TOUTH JIHIIEHHBIME  Yike
H2504, cynasdaToB m T. .

Paszymeercs, To ske camMoe MojKeT mpom3oiiti u B ropasgo Gojee
paHHEE CTAJHN, HANPAMEP B CJIy4Yade BLIBCTPHBAHNS 3Po3Hell cMHT-
COHMTOBRIX Tell B cfepy HemocpeAcTBEHHOTO IeilcTBHA IOBEPX-
HOCTHBIX OKMUCAAKIIAX BOI.

1 B ToM n B APYroM ciyyae CMITTCOHHTOBRIE PYilsl OYIYT nepepa-
0aTHIBATRCHA BOJAMH, B KOTOPBHIX INIABHYIO POJIb UIPaIOT yKe He
cyabparsr wan H2804, a Oz, CO2, SiO:2 n 1. 1w. [éiicrnie 5THX BOX,
HpesKIe BCeTO CKAKETCA HA OKICIEHNN jKese3a jReIeancTRIX CMAT-
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COHHUTOB. HOCJIO,[[HHB B CBA3H ¢ ITHUM U npm napaJd.ieJbHOM pac-
rBopstomenm feiictBuu  COz mocTemeHHO CTAHYT IpPeBPaNIATHCH
B CMeCh JIMMOHHUTA M YMCTOTO, BOBCE YiKe LOUTH JIMIHeHHOTO jKeje3a
cvurcornTa. [lanbneiimas nmepepaGoTka mopieder 3a coGoii Bee
06abIIyI0 1 GOJBIIYIO cemaparnuio JMMOHATA OT cMATCOHNTa. I[HHEK,
OTAAr&sIChL YACTHIO B MPeeilax IPesKHei 3a1e/RH, MOKeT BRIHOCHThCH
u B Hora, ofpasys B3jech CHOIJIEHHA Goliee MM MeHee UMCTHIX
M CINIOIIHBIX CMUTCOHUTOBEIX Py/. MMeHHO B onmchBaeMymo craguio
U3MCHOHUA (PAHHUX) CMUTCOHMTOBEIX DYI wvame Bcero m obpa-
3YIOTCH CHOIUIEHHA TeX 4Ypeanndaiino s(PPexTHHX 10 CBOHM
TEKCTYPHLIM 0COOHHOCTAM (IIO3HNX) CMUTCOHHTOB, KaK 1IPABHIO,
He COJEP/KalUX jKele3a, KOTOPHE BCCM W3BECTHB! TO YYeOHLIM H
My3eilHbIM KoJuteknuAM. VX oTioikennme B cuily psga yKasaHHBIX
YCJIOBHI HPOHCXOJUT He TOMABKRO IYTeM MeTa3oMaTtosa, HO H IyTeM
3aMOTHeHNA TeX HJIM HHBIX MOJOCTel. JT0 HAKJIAJBIBACT pPe3Kmii
OTHEYATOK HA CTPYKTYPH M TOKCTYDPHl (HO3THAX» CMHATCOHHTOB.
Boarmoe pacmpocTpasenue mosyuaor arrperatil ¢ KoIoMopdmoil
TEKCTYPOIl, a TarKke pasHooOpasmbie IIOPHCTHE M AUCHCTHIC pPad-
HoctH. MaccuBHEIG 3epHHCTEIe arrperamuil, ¢ToJbL THIMYHBE I
«PaHHMX)» CMETCOHMTOB, 3JleCh, HA0G0POT, CTAHOBATCH BechbMa pejl-
KHAMII.

Houeuwo, Bce ckazannoe oto0pakaeT MUMb TeHePaILHLE TEH-
AeHOUU B 00PA30BAHIE M HOCJC/AYIOIEM PABBATIH CMHTCOHHTOBBIX
PYH, H B OTJeJBHEX CIYyIaAX MOTYT OHTH COPLe3HBIe OTKIOHCHMS
OT HApUCOBaHHOIL cxeMEl. B wacTHOCTH, M B caMmBle paBHHIE crTagum
PA3BUTHA BOHK OKHCIEHHA B HEKOTODPHIX MCCTOPOKIEHHAX II0
MECTHBIM YCJIOBHAM MOTYT OTJATATHCA UHCTHIE CMUTCOHNUTEI, MOJKET
mpeof/ajiaTh 3amOJMHEHHE I[OJOCTEH, a He MeTa3oMaro3, # T. JI.

He Bxoms B ofcymmeHue pasjmydblX YAacTHEIX CIyuaes, nep-
HeMCSA K pPaccMOTPeHHIO OalbHeliniell HBOJIONAN CMITCOHUTOBEIX
pya. llpomommuresnnas mepepaboTKa TOBEPXHOCTHHIMA BOJAMH,
Hecymmu Oz, CO2, 51021 1. 11., B KOHIE KOHIIOB OBEET TPUMEPHO
K TOMy e caMoMmy, uro u mnepepabotka Bogamu ¢ H2SOs m
Fe2(S504)s.

CMHTCOHHTOBAA 3aJIe:Kb, IIOCTEIEHHO Bce Ooilee m Gosee oOej-
HAACH LUHKOM, IPEBPATHICA B JHMOHHTOBYIO €O CITOPagUIIecKIMI
CHOIIJIGHHSIMH IHOKOBEIX MHHEPANOB. 3MIeCh HAJIO OTMETHTh, 4TO
MMEHHO B BTH CTAJMMA 3a cuUeT IepepaboTKM KAaK «PanHero) CMHITCO-
HHTA, TaK U, B 0COOEHHOCTH, «IO3IHETO» o0pasyeTcA MesHIi PN
APYruX NUHKOBEIX MHHEPAJIOB M TIABHEIM 00pasoM KaJaaMuH.
Obpasosanne moclaeqHEr0 MMEHHO B ONHCHBAGMBle CTATHA CKOpPEe
BCEro HaX0 CBAIBIBATL ¢ BO3PACTAIONEel (OTHOCATENIBHO) POJBIO
SiO2 B cocraBe TPYHTOBEIX BOJ II0 Mepe HCUYe3HOBEHHS JPYTHX
paguraios. B ormemeEEIX ciywasx mepepafoTka Bojamm, Hecy-
v Si02, kapGomarHOro Marepuana IPUBOTAT K 3HAYATETHHOMY
Pa3BUTHIO KAJaMiia B OKNCICHHBIX INHKOBHIX PyIax.
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BGG CHKa3aHHOe OTHOCHUTEJBbHO XapaKTepa pasBATHH OKHGHGIFI
HEIX IMHKOBBEIX Py MOJKHO IIOJBITOKATHL B TAKOM cXeme.

B navanbHBIe CTANHNM OKMCJEHHA CIOMKHBIX CYIRQUIHBIX PYX
pacTBopaMm, HecymuMu mpenMmyiiecTBeHEO ZnSOs4 M BmOTHE MOI-
aumennsre komnucersa HaSO0s, Fex(SOs)s u FeSOs, no nmemaio-
I[IX M3BECTHAKAX H IIPEAMYIIeCcTBEHNO B obiracTn Jexadero Goxa
MOTYT OBITH OTJIOKEHBl 3HAYATELHLIC CKOIJICHUS CMATCOHMTA,
gale Beero sRelle3meToro (Tak HasklBAeMOTO (PaHHETO CMATCOHMTAY).

B Gomee moamEme crajmm paHee oOpasoBaBOIMEcAd CMOTCOHHITO-
BHIe PY/IBL, MojBeprasch Aeictnio Boj, Hecymux 2S04 m Fez(S04)s,
3AMEI[AI0TCH JIMMOHNTOM, & HHK IePeOTKIAIBBASTCA B IPYTIX Me-
erax (of6bruno Gosee NAXeKIX OT HCXOTHOTO PYIHOLO Tesa) B BHJE
TOrO K¢ CMHTCOHHTA, TaCTHI0 JKEJIe3NCTOr0, YACTLIO IHOYTH COBEp-
MeHHO YACTOTO.

M maxomern, B Komeunnic craguu’ mepepafoTHa cMHTCOHMTOBBEIX
DY/ IMPOIOIKAETCS TPYHTOBEIMI BOTAME OOBIYHOIO COCTABA, TAKIKEe
BHI3HIBAIOIMMA PA3BHTHE JMMOHATA M JAJIbHEMIIee IepeoTI0KeHIe
TUHKA, HO ViKe IPeIMYIecTBeHH0 B BUJle clenu(ITecKl HesKelle3H-
CTHIX CMATCOHHTOB (TaK HA3LIBACMBIX (IIO3JHHX CMHTCOHHTOB)).

[Tpm Beex aTHX IMOCTEMYIOMINX HEPEePACTBOPEHHAX M IePeoTIo-
JReHMAX, TAMEe BCero COMPOROMKIAIIINXCA MONYTHERIM paccesdHIeM
MITHKA, MOTYT OBITH BHECEHH OOJBIINe HCKAKeHNA B MepBOHAYATE-
ayio, Gojiee WA MeHee NPOCTYI0 KapTHHY. B HEKOTOPHIX jKe ciy-
Yasgx paHee CyIECTBOBABIINEG KOMIAKTHEIE M KPYITHHE TeJa CMUT-
COHUTOBBIX PYyO BOBCe yHHT{TOH{ﬂTOTCH, 3aMeHAACHL JIMMOHHTOM
© y0ormM coNepiKaHmeM ITHHKA.

Mwves temeps B Bufy 0coOeHHOCTH OKUCTeHHA cdaephTcomep-
RAIMUX Py B KapOonatHoll oGcraHOBKe H OTMETHE MOIYTHO, YTO
B OJHOM U TOM ;K¢ MECTOPOMKIeHNH MBI MOMEM BCTPeTHTH B pasajim4-
HEIX er0 Y9YacTKaX pAsiIAvHGIe CTaJHM Pa3BUTHA OKHCICHHBIX
MUITKOBLIX PYII, MepeiiieM K HeKOTOPBIM CcHemUI(UYecKH HIPHKIa-
HBIM BBIBOJTaM.

ITpesxme neero Hpocaercd B IIaza, YTO IPU OKACTICNNH CIOKHLIX
CBIHIOBO-MANKOBKEX PYA HPOHCXONUT ecTecTBeHIOe pasjlelleHNe
epunna u murka. CBHHeN B BEOe BIOJTHE OKMCJIEHHBIX WM HOJY-
OKHCIEHHBIX Py 0CTAaeTcA B IIpefieliaX OCHOBHOTO PYAHOTO TeJa,
OIHK jKe WA PaccemBaeTcd, WM KOHNEHTPUPYETCH B 0COOBIO
CKONIEHHA, 9alle BCETO PACIOJIOREHHEIC BHE HPEJEJIOB PYIHOTO
Tea W TpPenMyIecTBeHHO B ofmactm Jemkavero Ooka. Takmm
00pazoM, BCTPETHB ORHCICHHLIC UM HOIYORHCICHHEIE CBIHIIOBEE
PyABL, B3aleraiom@e Ccpeqi H3BeCTHAKOB, Bcerga HeoGXoamMo
zamarbed BOLNPOCOM, HeT JIH 3[ech B HeNOCPEACTBeHHOM Giausoctn
OT M3BECTHOTO PYXHOTO Tella OKMCJIeHHBIX NuHKOBHIX pyda. Ilpose-

1 Har YHKasnIBaI0Ch, 9TO MOKET IPOUCXOINTH H B Gomee paHHHme CcTa-
JANA — B CJy4dae BeIBOJA 3}]03]’(3;1 CMUTCOHATOBRIX PYI B BePpXHHE TOPH3IOHTHI.
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pUTE 3TO HBOGXU,U‘MMU Jdaske H npi OTHOCHTEJILHO HeMa oM cojep-
JKAHMY [[HHKA 1 B CBINHIOBEIX PVIAXx.

M3BecTno MHOTO CJIy4aeB B POPHOH IPAKTHKE, KOTL8 MEeCTOpo-
JACHUA, CYNTABIIMECT COCNN(UUecKN CBUHOOBEIMII, B JalIbHEIImeM
OKa3BBAJINCL MECTOPOKACHUAMM CBHIIOBO-OMHKOBRIMU. B Kage-
crpe WLmOCTpanunm  Mo:mHe mpmeectn Jleasmman  (Kosopano),
rae Gojee TPUANATH JIeT JlajKe W He I0JI03PeBaan, 4Yro Henocpes-
CTBCHHO 6.71}13 GOI'HTLIX ORWUCJAEHHBIX CBUHOBHX PyAa jajerawT He
MCHEe 00raTbhi¢ IUHKOBBIE P}'AH

IIpn srom oTfeseHUN HUHKA OT CBUHA, KAK €CTeCTBEHHO OMKH-
JIATH M KaK B JIeHCTBUTEIBHOCTH HepegKo OHIBAeT, MOKeT HPOHCXO-
IUTh M 00OTAICHIC THEKOBEIX pya. Cpegume mo Ka9ecTBY HITH JIaiKe
yGoTne B OTHONICHUI IWHKA CYAR(QUIHBEC PYAL MOLYT B IpPOAecCe
OKHCJICHUWA JaTh HaA4aJ0 OGPHBOBHHHiO BHCOHOHPOI{@HTHHX ORHC-
JICHHBIX HUHKOBBIX DY]IL. Tﬁli, OYeHL 9acTO COoJAepiKRaHie nocJaeHNX
onpejessiercs mudpamn ceeime 20 m gaxe 30% wmeramma, mpn
cofiep:Rannn mexoxoro marepuana 10—15% u menee.

(ObpazoBanue CKONLKO-HUOYIL 3HAYATEIBHEIX CKOIJICHMIT OKUC~
JMeHHBIX QIHKOBEIX PYJI ONPEJesAeTCH PANOM YCIOBMIl, M3 KOTOPHIX
YIOMAHEM 3J[CCh TOIBKO TJIaBHeimme,

Ilpeskme Bcero meoOXomnmMa, KOHEWHO, TAKAA OKHCIEHHOCTDL
MCXOMHOTO CYALQUIHOrO MaTepuaja, HpH KOTOPOoil OOJIbmas YacTh.
WHHKA Tepeiiier B pacTBop. ¥eJoBue 9TO camMo ¢00010 DOHfTHO, I
Ha HEM HET HYHJIbL OCTAHABJINBATLCH.

Ilamee HeoOXo0MMO, 9TOOBI (MHK MMEJ BOBMOKHOCThL BBRIATH M3
TIPEAEIIOB PYIHOTO TeJa. JT0 yCIAOBHe MuiKET OCYMECTBHTLCA TOLJIA,
KOIjJla B PYJZHOI Macce OTCYTCTBYIOT MJIH IMCIOT ¢jIadoe paspuTue
kapOoHaTHBEIe MIHCPadk. B mnpormemoMm ciyuyae 3nauuresIbHAfA
uacTh OHHRA4 3dJICPIRUTCA B npe,uonax p‘\/JIHOI'O Teja. Hanpﬂmep,
B CBHHIOBO-MIHKOBHEIX MCCTOPOMKACHUSAX BOCTOUHOTO Jabaiikaibs,
ofMagaomux HepegKko coemuuueckn RapGOHATHOI RUILHOM
MACCOIl, pasfelenye B 30He OKWCICHUS CBHHNA W OHHKA OOLIYHO
HE HMMeeT Meclra.

Ouesuuo 3aTeM, uTO HUPUTHOCTE PYJ TaKMKe OJATONPHAT-
¢TBYET BBHIXOJY OUHKA 32 IpeJesIEl HCXOTHOIO CYJb(UIHOrO Tela.

Tperenm, BeckMa BaKHEIM YCJOBHCM ABJIACTCA Xapawrrep Tpe-
HIHHOBATOCTH OOKOBBIX HOPOJ U 0cOOEHHO TIOPOJ JIesRamero OeKa.
JTa TPEIIMHOBATOCTE B HEKOTOPHIX CIyYafAX MOeT OBTE HACTOIBKO
HHTeHCHBHOH, UTO PACTBOPH HE YCIEIT OTJIOMUTE OOIBITYIO0 JacTh
cBOer0 MUHKA, IMOCJeHAI pacceeTcH B Macce DOKOBHIX TIOPOJL M He:
JacT 3HAYMTCJLHBIX MECTHBIX KOHIEUTPAMUIL.

Bonbmoe B3Havenme wuMEIOT H JUTOIOTHYCCHHME 0COOEHHOCTH
GOKOBBIX IOPOJ: B YACTHOCTH, PJIMHUCTHIe, KPEMHACTHIC U TOMY
nojo0HEIe HeYNCTHe PASHOCTH H3BECTHAKOB, KAK NPaBHJIO, Hediaro-
NPUATHE JUIS OTJIOMKEeHMs B HWX KapOOHATHBIX NMHKOBBIX DYA.
I pmasge cpeam Gosee wiav MEeHee YHCTHIX Pa3HOCTEl M3BECTHAKOR:
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HaOdAae1Ics GOMbluoe pas3imune B OTHOMEHHD JNIeTKOCTH 3aMelle-
AUH WX CMITCOHHTOM.

Haxonen, caenyer nomuepruyrn, uro s VCTOBUHX 3ajleranus
pazMepsl ¥ hopma MCXOMHOIO PYAHOIO TEIAA TaKHKe ATPAIOT TPOMaji-
HYH POk B 00PasoBaHUN CROMICHHIT OKMCIACHHBIX MHHKOBHIX
pya. Iomomenne pyanoro Tema OTHOCHTEIBHO CIAOMCTOCTH 1T Taan-
HBLX CHCTEM TPeMyuH, RUpHAA, TPyGuaram, njiacTopas m TOMY
nojo0HEe GOPMEL — BCE TO MOKET OKAPATH BIMAHTE HA BOIMOM-
HOCTL  00Pa3OBaHUA "KPYMHBIX CKOIJEHNHH CMATCOHHATORKIX PYI.

B cBazu co Beem aTuM mamexo me Beerja OKHUCIAIONINECS B Kap-
OoHATHOM Cpe/ie MHHROBBIC CYTBYUIHEE PYIhL AanyT HpOMBUIIIEHHO
MHTCPECHEIC CYNCPIeHHBle KOHNEHTPAIT mnHKA. Bechma Hepegko.
MOCTeHNI COBEPIICHHO PACCEMBACTCH B MACCE BOKOBBIX N0PO,L W
AdeT MeJIKHe CIOpajitYecKre, He MMCoNHe HHKAKON NeHHOCTH
CROIJICHUS,

IIpm mowmckax CMETCOHETOBBIX W APYIMX OKHCJICHHBIX PY/{
NUHKa TIaBHOE BHIMAHHE HEOOXOANMO odpamarn, Ha y4acTem, pac--
HONIOMEHHEIe B JieskadeM GORY HCXOAHBIX PYAHBIX Ted. menno aTa
00JIacTh, KAR YiKe NCOTHOKPATHO YKABKBAJIOCH, ABIACTCH HALGOIOe
HIATONPHATHON JUIA OTIOMCHAA CylepreHHoro mraka, Ho n B Bo-
csiuem GORY B OTARIILHEIX, TOPaso Goslee pernx CIyuagx MOT'YT OBITH
HAUJICHEI WHTEPeCyIONIe HAC PY/IB, OTI0IKCHHEIC 310CH pacTBopamu,
CHYCTHBIOAMECS W3 BePXHUX YuacTKOB MECTOPO/KICHAA, €acTo-
Ve NaBHO CHECeHHHIX aposmeil. Hpome Toro, mpm mammumm wom-
TJICKRCA COMMIKeNIBIX PYAHEIX TeJI B TOM WJIH WHOM MEeCTOPOKIIE HUY
paclupeneqenie CKOWICHNIT OKHCJIGHHEIX HUHKOBBIX PYV/I  MOJKET
OBITH BOOGIE CYEHE TIECTPEHIM,

B rtom cayuae, korma cMUTCOHUTOREIG PyIBl He HARIEHBl HENO-
CPENCTBEHHO Y TPaHNI[ HCXOAHOTO PYAHOTO Teja, IIOHCKEW WX CTa-
HOBATCA JOCTATOYHO 3aTPYAHWUTEALHBIMI, ¥ 3J€Ch TPHXOIMTCSA
JCTAJIEHO H2YYaTh OCOGEHHOCTH CTPYKIYPHOTO M JATOIOIMYCCKOTO-
KOHTPOJIA.

B wmactuocru, B Tunrur (IOta), no Jadpaany (80), nwanGonee
BEPULIM IIyTeM K OTBICKAHWIO M30JIU[OBAHHBIX TeJ CMUTCOHHTOBHIX
PYi CHHTANICA NyTh CICJOBAHUSA MO «OOCMAONNM TPEIIHHAMY, OT-
XOLAmMUM B GOKOBHIE TOPOIBI OT MCXOZHKX PVIHBIX T,

«)TH TPeIUHKL B cIywae Golice WIM MEHEEe TOTOTO TraTAIOMNLX
PY/AHEBIX TeJl Ma/UJICHUT HCKATE B JeKaueM OOKY, B C.yuyae :Ke Ted,
KpyTo HajamiHuX I BePTHKAJILHBIX, — BOOOMIC HA KOHTAKTAX
PYAHBIX TelI ¢ 60KOBEIMA mopomxamu. Otemmawomii XapakTep Tpeumn
BEIDQJHACTCA B TOM, 4T0 BIOJL HIX BCTPEYATOTCS T€ WIIH WHEBIE OTII0-
HRCHHA CYNCPreHHBIX MUHKOBEIX MHHEDAJOB INIM THAPOOKHCIIOR:
Amejesa m mapranna. Hago momunts npu sToM, 9To JInMOHNT OYeH.

' 9 pyjmbie Tema s TunTHR myeor ITPeNMYLIeCTBCHHO (0 PMBI, AHAJIO-
THIAEEe W300paKeHHRIM Ha (ur. 24.
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4aCTO OTIArACTCA TIepesl CMATCOHHTOBBIMA pyAaMu i OJIiKe K mc-
XOIHOMY PYIHOMY Tejry, a TAKiKe H TO, UTO JMMOHHT obpasyercs
npn mocIexyomeil nepepafoTke MOROOHEIX PYI B ponecce paspH-
A oKmcieHusi. JHEIMI CJIOBAMEI TOBOP#A, BCJIC] 32 JIMMOHHTOM,
HO Tay6sme wum fambue B GOKa MOTYT CJIeJ0BATh MMHKOBHE PYABD
(80).

Bee aro, m ocofenno yciaomHeHHs, 00yCJAOBIHBACGMEE Tepe-
pacTROpeHHEM M TEepPeOTIOMRCHAEM CYNePreHHoro IMHRA, CJejxyer
WMeTh B BHAY IPH COOTBETCTBEHHEIX HCCIICIOBAHAAX.

B sammoucnne HeJMIHEC OyleT OTMETHTL clejylomee 06cToA-
TeseeTRo. Ilpu BeTpede BHIX0jA cHEMNPAYECKH OXHKOBBLIX OKHCJICH-
HEIX Py, BOBCE He COJep/KAIAX CBUHIOBEIX MMHEDAJIOB, & TaK:Ke
KakAXx-m6o cynndmioB, HeOOXOAMMO MAOCTATOYHO OCTOPOMKHO
OTHECTHCH K BOTPOCY O IPONOIGKEHHE TOROOHEIX PyA B TiayOmEy
n 0COGEHHO K BOHOPOCY O HEMOCPeICTBCHHOM Tepexoje HX ¢ IiIy-
Gumoii B pyasl cyabdmannie, He mexmouaerca Beih BOZMOMHOCTD,
9TO WMCCJICyeMEIl BHIXOJ IIPeICTaB/eT CYNCPreHHOe CKOINICHHe
NHHEKOBKEIX PYHX, AAJAeKO OTHECEHHLIX OT CBOGIO IIepPBOHCTOYHUKA,
Haxo/AImerocda Tae-1mmbo B ¢TOPOHE, 4 B HCKOTOPHIX CIyJadAX JaKe
melMKOM yHMUTOReRHoro oposmeit. mase rosop, m3yvaeMsld
BEIXOJ MOKET I He IMeTh KOpHeill B Iiy0mHe, IpejcTaBaAAaTh CBOETO
poia «miamy Ge3 rojoBel». B TAaKMX YCIOBHAX €CTH OHACHOCTH
cjaesare TpyGsle omuOKH TPH ONCHKe TMCPCHEKTHE BBIXONIA. TTomo6-
nag ommbkra, manpumep, caemana B Takems, Toe BHXOX GoraThx
CMUTCOHUTOBBIX Py, HATCPIPETHPOBABIIAICA RAK IIIANA CYJlb-
GEIHOTO MECTOPOYKACHNA, B JefCTBUTEILHOCTH OKA3AJICA BHIXOI0M
HeHOMBIOro, GEICTPO BLIKINHIBABIICIOCH CYTCPIeHHOTO CROTIICHHA .

OgucIeHne IHKCOICPRANINX CyIbPUHBIX Py
B nexkapbonaTHoil cpene

[Ipu ommesienyn B TMOROOHBIX YCHOBUAX MWHK, KAk NpPaBHIo,
paccemBaeTCsi, COBEPMICHIO He MAaBAA CKOMLKO-HHOYh 3HATHTCNh-
HEX CHOMIennii oxncaennnx pya. Ogens wacro, ocobenio B cinydae
3alleTaHMsl MECTOPCHKACHMA CPelll MHCPTHHIX, HEARTHBHHIX DOPOZ,
30HA ORMCJICHUA HACTOILKO OCBOGOIKAAETCS OT MUMHIA, 9T0 OhIBaeT
BECHMAa TPY/HO ONEHATH IEPBOHAYAILHOR €r0 COJePIKAHAEe B CYJIb-
pmaamix pysax. C stum oficTOATEBCTBOM BCEI/Ia HANO CUMTATEHCA,
KAK y:Ke He Pa3 YKashBajoCh, NPU ONEHKE COOTBETCTBYIOMUX BH-
XOJ0B.

B peaxux CAydasx, NpH OKACJeHNNM IMHKOBHX PyX, 3ajeraio-
IEX Cpeiu TOMYAKTHBHEIX TOPOJ, HATPHMEP NOTeBOMIATOBHIX H
T. IL., MOT'YT BCTPETUTELCA YCJIOBAA, SAArOMPHATCTBY IOUINE 3aNePHKKE
WHHKA B Hpejiesiax py[Horo Tema mma Giu3 mero. [muionne cyib-
aTHEe PACcTBOPHI, OMBIBAS BHBETpEJILIe IONEBOIMLATOBLIe IOPOJEH,
gacro foraTeie KapGoHATAME Ies0Ueil 1 eJOYHBIX 3eMeIb, MOTYT,
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B3AUMONEHCTBYA ¢ MOCHIe/IHUMH, 1aThL HAYAIO 00PA3OBAHIIO Kapoo-
HATHBEIX DPyJI THHKA.

Taxr, B Briorr (Monrasa) 1 ogsom ua PYOIHHKOB, ¢pefu maMe-
HEeHHOT0 KBAapI-MOHIOHHTA HAHNCHO OBIIIO HECKOILKO TOBOJILHO
KPYIHBIX CKOINICHHI CPEeJIHAX 10 KAYeCTRY OKMCICHHHKX MUHKOBELX
pyn (83). ITocmegume, no T. E. Cmucy, npencrapaaan KBapO-MOH-
fOHHUT, VPONHTAHHBIA CMHTCOHHTOM, W BHOMIHE MAJ0 OTIIMYAIINCE
01 mycToud mopomst!

IlomoGusie npamepst, onako, asasorcs CKOpee MCHIIOYCHUAMHA
n3 ofuero mpapmia, rOBOPANIEr0 0 PACCEAHHE LWANKA B ciIydae
ORHMCJIEHNA Pyl B HeRapGOHATHOIN cpene.

Muneparorna nunka B 30He ORMCICHHA CyabQuInLIX
MECTOPOK/eHIIT

Cymeprenmas Munepamorns iwHRKa XOTA ¥ Gosee pasHooOpaszua,
HEZOI THIOTCHHAAS, He OTIHYACTCA Bee jKe OGHIIMeM MIHePaIbHEIX
BujioB. IIpn sroM mourm Gea mexioueHmit peobIIa/Iafomuy pasBm-
THEM TIOIb2YIOTCA KapOOHATHL (CMHTCOHMT —Pa3iIMYHBIX THTIOR)
W CHITHKATH (TIaBHEIM 00pasoM Kajamm).

Bee ocranmenbie cynepremmee Mmmepans MWHKA, KAK-TO: pas-
H000pasHEe MaHTAHATH, CYITh(ATH, (ocdaTer, apcennars n sana-
AQTBl — UT'PAIOT POJIbh UMb CPABHUTCILHO PEJKAX BTOPOCTEIEH-
HBIX 1 ualle TPETEECTCHEHHEIX HPHMeceli K OCHOBHEM KapGoHAT-
HBEIM MJIA CHJINKATHO-KaPGOHATHMIM pymaM.

B ofmeMm mommno TOBOPUATE O OOJBIIOM 0l1n006pazmm M OTHO-
CHTEITRHO GOJILITOl HPOCTOTE MIHEPATIOIHYCCKOTO COCTABA OKUCIICH-
HEIX OUHKOBLIX PyR. B aTom ormomenun omm manexo yerymamor
ORACJIGHHBIM Py/(AM CBHHIIA W OCODECHHO MEJH,

Cpasnureanno ogmooGpazes w mpoct LIAPAaTeHesNC OKUCIIEH-
HEIX PYyJ HIHKA. 3/1eCh TOUTH HEN3MEHHo HaGMIOaeTe CIIeJTY IO T i}
HapareHeTHICCKUil pAn, 00O0CHOBAHHEII BEING: CMETCOHUT panHeil
renepamnn (3CpHMCTOR CTIPYKTYPM 1  ONBIMHO MKRTIeBUCTHIA) —
CMITCOHNT NO3JHEIl FeHepamun (BOTORHICTONR CTPYRTYPHEL U 0GHYHO
HEeIKCIe3MCTHI) — Kanayue. Pese xagavmn HeIOCPEICTBEHAO Paa-
BIBACTCA 3 CYCT PAHHEIO CMIITCOHMTA.

[MomosxeHne APYTEX MHOTOUMCIEHHEIX MUHEPAJOB OuHKA GoJjee
MJTH MEeHee COBHAJAeT ¢ IOJIOMKEeHHeM KajlaMAHA, AHAJIOIMYHO mo-
cieiHeMy GOZBMIMHCTBO M3 HAX Pa3BUBACTCA OPEeNMYIIECTBEHHO
34 C4CT MepepafoTKH COOTBETCTRCHHBIMEM PACTBOPAMH MO3THETO 7
pesRe paHHero CMHTCOHMTA.

ITponyck B BRMenpuBefeNHOM pafy cpazepaTa ecTecTBEHHO
O0BACHALTCS TEM, UTO CYIIe PreHHEe MITHEPaITH MUIHKA, KaK OIPaBAJIO,

! Aprop (T. E. Caiic) oders Gersio OMECHBAET COCTAB OKHCICHEKX PYX,

H He HCKII0YEHA BOZMOKHOCTB, 9TO0 MHOTO HHMHKA 3aKTOYAETCA B BHJE AITI0-
MOKPEMHHUEBHIX COe/MAeHH.
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He PAsBIBAIOTCH HA MCCTE OKUCIAIOLIETOCH CYIb(u a. B pearux Ke
CJIydaAx HemoCcpe/ICiBeHHOTO 3aMeIIenud Ml cihaepuTa IMOPALOR
0CTAeTCS TPAMEPHO aHATOTMUHBIM, « ieM JIAITH HCKITIOUEHUEM, 416
oOBTHO caJepnt 3aMemaeTcds He FKeJIe3HCTRIM  CMUTCOHHTOM,
a CMeChI0 JHMOFNTa M CMHTCOHUTA.

Eme Gosee yacTo (cM. BBImE) casepuT AenocpeicTBeHHO WIIH
gepes CMHTCOHMTOBYIO CT2HI0 3aMemacTcd ONHAM JHMMONHTOM.

Jlpyrme mojpodHOCTH O NAPATEHSITHYECKUX COOTHOMEHNAX
OKHCACHHEX MALKOBEIX PYA NPHBOAATCA B HU3JIaTACMbIX HITKCE
XapaKTePUCTHRAX OTIeJLHBHX MHHePAILHBIX TDYIIL.

Cyandun

Charepar 2 t5L S i e AT
Bt pii b S IR T W e 7ns

Cyneprenssie CyIbQRL WIHKA B OKHCJEHHBIX PyAax OTMeda-
AMCL B @INHAYHEY CAVYAAX U B HEYTOREOM paspurna. Boobme
HAJI0 CKA3aTh, 4T0 JA/Ke B YCJHOBHAX B0HBL BTOPHUYHCLO CYTBUL-
HOr0 OGOTAMCHNA 00pa3oBaBNE CyNePTeHHBIY CYJAbQUI0OB Ul
mHHKA He xapakrepHo. [ XoTA m3BECTHO HEMAJIO CJyvaeB HAXO#H-
fenust GECCTIOPHBIX MM NOYTH GCCCHOPHBIX CYIEPreHHAbIX cyanfu-
JOB NUHKA, HO TOUTI Hil B O,{HOM N3 ONNCAHHBIX IPHMEPOB CyJlb-
QEAE oTH He NOMYHATH CKOJLKO-HHOYL MEPOROTO DASBUTHA.
Jlnme wia Xopu-Cuassep (Ora) Barsep (84) yrassisaer mmporoe
pasBATHe CYNEPIeHHOTO BIOPTHUTA B HUKHHX TOPH3OHTAX 30HLI
BTOPHYROro cyibPuunoro oboramenns. Crexyer cKasaTh, OHAKO,
YTO TOMHMO XapaKTePHOTO HOJIO/KEHISI AIOPTIMTOBEIX PYJL, HPHYPO-
YeHHKX K OTPEJCNEHHOH 30HE, 3aJeraloimieil HeToCpeJICTBCHI0
HU e 30HB CyNePTeHHBIX XaJbKO3MHOBBIX DY, JAPYTHX JOKasa-
TEJLCTE B 10JIL3Y CYMEPreHnHOCTH BIOPT mTa batiepos He TpHBo-
ANTCH.

HapGonarsl

CMHTCOHHT . . .

e e Zn0.COg
AMenesnernlii CMATCOHNT

(momreiivEr) . . . . . . (4n,Fe)0.CO2
KobGaapr-cammrconnt . . . (Zn,Mg,Co)0-COs
T'udpoyunkum . . . . . . 9Zn0-2C02-3H20
Aypuzassyum . . . . . . 5(Zn,Cu)0-2C09-3H20
Mapaypuxaaeuur! . . . . 5(Zn,Cu)0-2C0s2:3H20
PozasdT . . . . . . . . . 2(Cu,Zn)0-CO2-H20?

CMUTCOHHUT, CaMblil BaKHBIT MAHEPaJ HUMHKA B OKHCJACHHBIX
py/lax, pasBEBaeTCA B NOCJEGAHUX NPENMYIICCTBEHHO B BUJC JBYX
pasHoCTell WM, BepHee, B Bijie JIBYX TPYMNIl PasHOCTeIf — sKese-

1 Amopduniil aHaIor ayprxaabiiuTa.
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BUCTHIX ¥ HEMREE3UCTHIX. Y CJIOBHA 00pasoBa¥ma M TeX W Jpyrux
GoJlee uIM MeHee MOAPOGHO OCBEIATIACH BEINC; 3Jiech HeoOGXOmmMO
OCTAHOBATHCA JNOIL HA HEKOTOPHX OCOGEHHOCTAX, BAMKHBEIX [JIA
JAWATHOCTHKHM CMUTCOHATOR B OKAcJennoMm wmartepuaje. Ocramo-
BUTBCA JKE HA HTOM CJETYeT TOTOMY, 9TO BECHMAa HEPeIRA CIIydan
HPOIYCKa IIHPOKO PACTPOCTPANCHHBIX PA3HOCTEIl CMATCONNMTA IIpn
ACCAGAOBAHNN  COOTBETCTBeHHEX pyA. OcobeHHO OTHOCHTCH 3TO
K JKCJIC3MCTHIM PA3HOCTAM — MOHIeHMHTAM I TPOJYKTaM WX H3-
MCHeHUudA, OYyeHbh 9YacTo HE oﬁna;[ammﬂm JOCTATOYHO HPRHME nH-
NN BIEYATIBHBIMI CBOHCTBAMI H JIETKO CMENIMBAEMEIM C JPYruMu
MEHepajlaMu.

Tai, B CBE;REM COCTOAHUN COBEPIIEHHO HE OKHCJICHHBIE MOH-
refiMuTel 007A/[AI0T Cepoil MiE cepoBaTo-Oypoil ORpacKoill, 3epHH-
CTOIT CTPYKTYPOii n GoJlee MM MeHee MaccuBHEIM ciomenrne. [Hoa-
JAOMOPPHBIE TEKCTYPBI MPOABIATCA JNMEL B OTACILILIX OIpDaHM-
yeHHBIX yuacTkax. B obmem, mo oxpacKke I XapaKTepy arrperanun
nogo0HHE MOHICHMHTOBEIEC PYJBl JIETKO CMeMAaTk ¢ CHJIEPHTOM,
AHKePHTOM M [aKe — IIPH HEeRHMMATEbHOCTH — CO BMEMIAIOIIMIl
N3BEeCTHAKAME, OT KOTODPHIX MOHTPGHMHT, DPasyMeercs, Jerko or-
JMYATH 110 YICHLHOMY BeECY.

[lomofGHBIe cOBEPINEHHO CBeHine PA3HOCTH, KAK IPAaBHJIO, IHPO-
KAM PacHpOCTPAaHeHHeM He MOJb3YITCA, TAK KaK TOYTH BCErjla
MOHICHMATOBBIC PYAB B TOHl MJIM WHOH Mepe 3aTPOHYyTH OKMCIIC-
awem, Tlocdegmee ke CKA3BIBAGTCA B TOM, 4TO MOHICHMAT Hadu-
HaeTt pacna;{aTb(‘ﬂ HA CcMech JMMOHHTA W YHCTOr0O CMATCOHUTA M
HOCTeNCHHO LprofpeTaer cBoiicTna, cOMMKAIONIHEe ero C. IMMONu-
Tom. [Tpn craboit OKMEICHHOCTH, CKAsRIBAIOMeicst B Goee wim ve-
Hee paBHOMEPHOH TPONATAHHOCTH MOHIeNMHTA JIAMOHUTOM, Me-
HACTCA TOJHKO OKpacKa, M3 cepoil Mepexofaliasd B KEITO-KOpHI-
HeBYI0 WIH #KeaTo-Oypywo, CTPYKTypa e H TERCTypa 0CraloTeH
HPeHHAMIL.

B 9TOM COCTOSHME MOHTCIMHUT HALOMIHACT €7a00 OKMCIIeHHBI
CH/lepUT M AHKePUT, HEKOTOPHIC peAKHe paznoctTi JIAMOHHTA,
a TAK/Ke NMATMEHTHPOBAHHBIC JIMMOHMTOM W3BECTHHKH.

B pmampueiimeM, IpHm TPOrPeccHpyiOmeM OKUCICHAH, OOLIYHO
COMPOBOMRAAIOMEMCH, KaK YiKe OTMedajioch, 3HATATEIBHAIM BEHO-
COM IIHKa, pazsusaercsa dojee o0AIbHAA MOPHCTOCTH, TOABIIAITCH
y49acTKi ¢ KOIOMOpP(HOil TeKCTypoil 1 Beckh (Zn,Fe)COs mepe-
xont B eMech ZnCOs -+ Fe20s - nH:0. Ipu Taxoii cTeneHd OKMCIICH-
HOCTH MOHTEHMWTOBBEII MaTepHaj BHeIIHe HUYEM YiKe He OTJm-
yaeTcd OT THIMWYHOTO JIAMOHWUTA, H JIAIIH cnopa;mqeclm BGTpeqae-
MBIE B nopax MOCJAeAHCI0 CHONJIEHAS CMUTCOHUTA HWIN KallaMuHa
MOTYT JIaTh yKasaHnwd Ha XapaKrep HCXOZHOTO Marepuala. [Tomo6-
HBle Pa3HOCTH OKMCJICHHOTO MOHIGHMHTA MOTYT COMep/KaTh eme
cepmie 10—15% muEKa, W HOJ MUKDOCKONOM NI € IOMOIIBIO
NAMIIEHONM TPYGKH JIETKO OGHAPYMMTE TOHRYIO WiH Tpy0yio moj-
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MeCh CMUTCOHUTA K JIMMOHHTY. B KoHile KOHIIOB BBEINIEJIaYMBAIOTCS
0 TOCHAeTHOEe OCTATKM IUHKA H BMECTO MCXOMHOTO0 MOHTeifMuTa
BOZHUKACT JIHMOHHUT OOLIYHOrO THIA, MAJ0 IOBOPAIINIA CBOMMME
ocoberyocTaME 00 meXoaHOM MaTepuaie. B HEKOTOPHX CITyuasx,
opamia, TeKCTypa aToro JUMOHMTA MOMKET YVKaszaTh HA ¢I'0 MOHIei-
MHATOBOE TPOHCXOHAeHHe,

Taxum o00pazoM, NOpn MCCACAOBAHUE CBHHIOBO-INHKOBEIX
MECTOPOHSIEHUNIT M 0COOCHHO MECTODOKJICHMIT, 3aJIeTaloMux B W3-
BECTHAKAX, HEOOXOJUMO ¢ HCKIOYATENILHEIM BHUMAHUEM OTHecC-
THCH KO BCeMy JIMMOHMTOBOMY MaTepually. B TopHoil npaxkTmie
H3BeCTHO GOJNBOIOE YHCIO HPUMEPOB TPOIYCKA 3HAYMTENIHLHBIX
CKOINICHUI OKMCJCHHEIX MUHKOBLIX PyJ, 94CTO HPEeKPACHOTO Ka-
9eCTBA, OPUHAMABIIMXCHA 32 JIMMOHHT, CHAEPAT, M3BCCTHAK, THT-
MeHTHPOBaHHEIL JUMOHMTOM, u T. H. PaBHEIM o0pasom meymenbe
BePHO UHTEPOPETUPOBATH IO T00HBIC TOJLYOKHCIEHHBIE W OKACICH-
HEIC MOHICIIMUTOBEI® DYHILl BEJeT K OMMOKAM IPU OIEHKE BLIXO-
JOB.

Yro xacaerca BTOpO# TPyNUEl PA3HOCTEH CMETCOHRTOBEIX Py —
HERCAC3UCTHIX CMHTCOHUTOB, TO 3[eCh Majl0 9TO MOMKHO npuba-
BATH K OOKYHON XapaKTepucTHKe HTHX pPYJ, AaBaeMoil PYKOBOA-
CTBAMI IO MHHEPAJOTHIH.

Hamomuanm TOJALKO, YTO JJIA HEMEeJIC3HCTBIX CMUTCOHHUTOB HPGB*
BEYAHHO TUIMYHEL CGBETJIBIC OKpAcK:H — Oelsle, cepoBaTo-Oemne,
CBETIIOCHHHAE, CBETIIO3eJleHble W T. II.,° a M3peIKa BCTpPeuaroTes: u
Oecmpernbie pasHocTH. [lajlee BecbMa XapaKTepHL TEKCTYPH —
KoIOMOpHEE, AYCHCTHC U TMOPHCTHE. Bce 9T0 B CBs3U ¢ TBEp-
HOCTHIO H y[JEJILHEIM BECOM IMO3BOJIAET CPABHITEIBHO JOTKO JHATHO-
CTHPOBATL He:KeJlesueTsie ¢MUTCOHMTHL. [loMmmo ommcaunbix Tu-
ONYHEIX pasHoCTell HemKeJde3ncrThle CMUTCOHHTHI B OOJBINOM KOJIH-
uecTBe BCTPevalorcsi B BUJIE TECHOM, YaCTO IJIOX0 RH{depeHmupo-
BaHHOI CMECH C JITMOHHTOM, 00Pa3yIomieiica B peayJnTaTe OKHCIIE-
HOA MoHreiiMmTa. B TakoM Bufle, Kak yie yHOMHHAJIOCH, HIEHTH-
(EKammEA WX MOCTABIIAET 3HAYMTEIbHEE TPYIHOCTH.

Ipyrne xapGoHATHEIe COETMHEHMs LMHKA PE3KO yCIyHOAIOT B
pacnpocTpanenun cvuTcoHnTy. Cpelm HEX 3aciy:KHBAKT YIOMH-
HAHHA TOJALKO aypuxajibOuT M T'HIPOOUHKAT, ABIAIOIIHECH CpasB-
HUTeJILbHO OOBIMHBIMA MHHEDAJIAMA-TIPAMECAMEA OKHCJICHHBIX IHH-
KOBHEIX DyZA. AypHXalbOuT B IJIABHOW CBOed dgacTm o0pasyercs
sa cdeT 00pabOTKH CMHTCOHUTA Me[bCOMep;HallMME pacTBOpaMiu,
Hanpumep Bofamu, HecymmMma CuSOa.

1 O rercrype MOHIeMMHTOBEIX JMMOHUTOB CM. HI/Ke, B IJIaBe O JIAMO-
HATAX OKHUCJIEHHHIX IMHKOBHIX PYI.

2 CuHeBaTHle W 3eJeHOBATHIE OKPACKH, KAaK M3BECTHO, O0YCIIOBIIEHH
npumeckio Mean. [TomoGHEE MeuCTEIE CMITCOHNTE HOTV[A BEIIGJIAIOTCA JTare
Kak oco0ble pazHOCTH, HASLIBAEMEIE TepepHTaAMH.
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B cayuae oxmcienma B wapGomarHoii cpefie MMHKOBHX Py,
3AKJIOUAI0IHUX B cefe W MejHBIe cyab(UIL, KAK IPABAJIO, OKAC-
agomueca moske cdanepmra, BOZMOMKHO OTHOCUTENBLHO MIMPOKOE
Pa3BATHE AYPHXaIbIHTA.

Hemanmo aypmxamenmra ofpasyerca m IyTem OTJIOKeHHS U3
CMEMIAHHKIX ONKapOoHaTHRIX pacTBOpoB Memu ¥ muEKa. Hakomer,
MHOTJIa HAGJIIONAeTCA PAa3BATHE €ro 3a cyeT NepepaboTKH MallaXHTa
BOJIaMH, HECYINMY MUHK.

ManmranaTs
Terepommr . . . . .. ... 2Mny0s:2Zn0-H,0
Xaavrogparum « s s s s o 2MnOz-(Mn,Zn)O.2H20

Ofa oTm MmHEpalla CUMTAIOTCS CPABHATEHHO OYCHBL PeIKHMHU,
X0TA B HEKOTOPHIX MECTOPOMKIEHUAX, KaK, Hanpumep, B Jlempuiure
(Komopano) m 8 Mparrmnua Ospuse (Hewo-/repen) B 3ome okmede-
HEf H3BECTHH 3HAYATEIBHEC X CKOIIeHWsa. Bmosme Bo3MomHoO,
ey y4YecTh IIMPOKOEe paclpocTpaHeHHe MHUHEpPAJOB Mapranmga
B 30HAX OKWCJICHHA CBHHIOBO-IWHKOBRIX MECTOPOIKACHMI, 9TO
MAHTaHUTHL NUHKA (oJjiee JacThl, HeKesn 00BIYHO TyMaloT, HO BBHLY
HEKOTOPOil TPYAHOCTH [MAarHOCTHPOBAHHA HPOCTO LPOLYCKAIOTCH
B 00IIell Macce MapraHOOBHCTOI0 OKHCJICHHOIO MaTepuaja.

ITo Jlagmmmy (81), rerepommr u xamsrkodamnt B Jlemsmie
()Gpasye'r(:ﬂ HpBHMyUIeCTB(’-HHO Ipu OKuCJIeHnN MOHFBITIMHTOB, co-
Jep:HaluX MapraHel,

Cyasharn
Huako3uT S et TS Oy
Zn — Cu-xaneradtur . . . (Zn,Cu,Fe)0-S03.5H20
LoocRapumt - i oy W . v kDS Oy THR G
Zn — Cu-menanrepnr . . . . (Zn,Cu,Fe)0-S03-7TH20
Buagrnr - . . . . . . . . . 2Zn0-Fe0.3503-18H20
Ceprven®r . . & v » 5 oo s o (C,20,00)0-505-3H20
Maesmr . oiiooni, Jigl g (M0, Zn, Fe)0.-505.-4H50
Hurpuxmr . . . . . . . . . (Zn,Fe,Mn)0.Al;03-4503-22H30
Ouaramomunnt . . . . . . 6Zn0.3Al:03-2503-18H20
Tmaywomepmmmr . . . . . . 13Zn0-4Aly03-7Cu0-28039-34H20

IlpexpacHas pacTBOPHMOCTE BCeX IEPEUHCIEHHHX CyJIbHaTon
o0ycaoBIBAaeT WX KpaMHIO pPEIKOCTh B OKHCJCHHBIX pyHax
muaKa. Bosee wacT rocenapuT, Hepenko B HOGOMBIMMX KOMMIECTBAX,
B BHJIe BHIIBETOB, PasBUBAIOMIMIICA B TPEIHHAX H TOMY IOTOGHEIX
noJocTAX CdaJepPATCONEPKAMMUX DY,

! HUaBecrHa pasHocTh, HASHIBaeMasd KyHOPOTOCCJAAPWTOM, COREpHsamast
HEeCKOJIBKO IPONCHTOB MeJH.

191



Docharn ES

4- 1 p-romeut . . . . . . . SEn0-P205:-4H20
Maparoment* . . . . . . . 3Zn0.Py05-4H20

MubbemmT . . . - . « + - « TZn0+2Ps05:7% Hs0O

TAPBYTHT: . oisl s 23, 5 i A0 PeQg Ha O

Cumemceput . . . . . . . . . 4Zn0:PaOs-4Ha0

Aparasanr (kuiymmr) . . . 4Cu0-27Zn0-P305-6 12 H20
Besed®®T . - - . - . . . . TZn,Cu)O-(P,As)305-9H30
®ocpouanur . . . . . . . 3(Zn,Fe,Mn)0-P30s.4Ha0
L e 3(Zn,Ca)0-2A1205:P20;5-27H20

(D('H‘(l)a'l'm IMHKA, TAK e HaK apceHnarsl N BaHaaThl, CyJa 11O
HalIMOCHTSAM B COOTBETCTBCITHEIX OKUCIGHHBIX pPYyJAax, ropasfuo
Doee PacTBOPUMBL, HERCEJIN aAHAJOTHM4YHEBIC COeJJMHEeHNA CBHHIAE.
A Tag KAk HOCHCIHHII MOYTH HEM3MEHHO COTPOBOKITACT TIHHK
B HCXOJAHBIX CYJMbQUIHEIX PYIAX. TO, KAKR NpPABuio, HeGombImme
rommucerna Qocopa, MEIMLAKA U BaHAJWHA, MOTYIIC NPHCYT-
CTBOBATL B 30HC OKNMCJEHMfA, CBA3BIBAIOTCS TNPEHMYIIECTBEHHO
B BUjIC TeX WA MHBIX CBUHIOBHIX coepumennii, I mums npu pesrom
mpeoGAajlaHIl MUHKA B pyjax u Gojee uiaM MEHee 3HATMTEeHLHBIX
KOJIMYECTBAX MBIILAKOBORNCIBIX, POCHOPHOKICIBIX W BaHAMEBO-
KUCIIBIX COMCil B BOJAAX 30HBI OKMCJICHHA MOTYT HMOJYYATL 3aMETHOC
pasBuUTHE M COOTBETCTBCHHBIC COCINHEHNd MMIHKA.

[louaTno moatoMy, d9to Bee (Qocarsl MuHKa NpPHHAJICHAT
K KaTeropuy OYeHb PeKNX MIHEPAJIOB; HBBECTHO BCETO JiBA-TPH
MECTOPOIKICHAS, I/ie OHM BCTpewaoreda Oosiee MM MeHee 4acro.
Onno us s1nx mecropommermit — Caamo (Bpurancras Homymons),
HeGOIBIIOe 110 pasMepamM, HeceT Ype3Bsrdaiino ¢BoecodpasHEe PYJH,
COCTOANIC 13 KajJaMuHa, ClielcepuTa, TolcHTa, Haparonenra,
ru6GennTa, AJIOMOCHINKATA MuHKa I mepyccura.” [mapaniM MmHe-
pasioM ABJSETCA CICHCEPHT, MecTaMi 0OpasyIomiuii 3HATNTEIbHEe
cromyIeHnA (B HECKOMABKO TOHH Becom). MecropokiaeHne 3ajeraer
B MABECTHAKAX N B CBOEHl BCKPHTOH dYacTu HANEA0 OKHUCIEeHO.

Nmeromuiics smreparypHelil martepuan (85) He no3BOAACT,
K COAJICHMIO, Pa3o0paTbCAd B NPUYMHAX Pa3BATHSA CTONB CBOE-
0OpABHEIX OKUCJCHHBLIX MEHKOBHIX PYyX.

ApcennaTbl
Jerpamgur . . . . . . . . 3Zn0.Asp05-3Ha0
ABadeuri o O BETALNE TRr 4En0YAS04-HE0
Hynpoagamun .. v o oo 4(Zn,Cu)0-As305+H30
Baprar . . . . . . . . . . 3Zn0:Cu0-As05-2H20
Eérrmrar . . . . . . . . . 3(Zn,Co,Ni)O-As0s-8Hs0O
Octmant® . . . . . . . . . 27Zn0-2Ca0-Ass05-Ha0
Cramangr . . . . . . . . . 5(Ca,Cu,Zn)0-As305-2Ha0

1 [laparoment — TPUKINHHBIL, 4 TOTEHT — POMOMTECKMIL.

2 Berpeuaercsa taiime Ommme emie He ¥CCAe0BAHHBIN HOBRIH OCHOBHOIL
dochar mumaKa, HASBAHHBIAL CATMONTOM.

3 Hopnil apceHmAT IMHKA W KaJbmnd, ommcadmui B 1935 r. (86).
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Ha ocuoBanun CO0DpasKenmi, OpUBEJeHHBIX HpU ONHCAHUH
pocdaros, Tpymno ommmaTe 3HAUMTETHEHOTO pacupocTpaHeHus
ApCCHMATOB MUHKA B ORWCACHHLIX pyfax. I mwmims B cnenngmueckn
MBITIEAKOBO-MAHKOBLIX, (OraTsIx apcenonmpurom m chamepurom
Pylax, npum OTHOCHTCILHO CKYJHOM TajICHUTE apCeHHATH MHHEA
U LpPEMMyIMeCTBCHHO AJaMIH [OJIyYaloT MeCTaMI 3aMeTHOe pas-
BHTHE.

Wnmoctpanmeit Mosmer ecaymurs Houexyencroe wmecropomme-
Hne (socrowHmoe 3abaliKalibe), B OTHENILHEIX YY4CTKax KOTOPOro
AlaMIH BCTpPedaeTCA B MOBOJILHO B3HAYATCIBHLIX KOJIMYCCTRAX.
Passunaercst om smece B mycrorax JHMOHUTOR, BOAHWKIOMX OT
ORHCIICHWUA W BAHINCTAYMBAHNA MOHTCHMHTOBHX DYI.

Banaparsr
Hexayagum . .+ . , . . | 4(Pb,Zn)0 . Vs05- H20
b e e S o A S BOAHEIA Bamamar Pb u Zn

SIeChL MOMKeT OBITh MOIHOCTBIO IOBTOPeHO BCE TO, YTO TOBO-
PHIOCH BLIIC IPH XapaKTepUCTHKEe BaHATATOB CBHHIA.

CanaraTonr
Buasemum R e )
BeARB U e 970810510
Awntomocusuramn yunral {Zn0-mAl;03-n8i0z - pHa 0

IToce xKapGoraTOB CHIIMKATH ABIAIOTCS HAmGOIIEe pacmpocTpa-
HEHHEIMI COCIMHCENAMM IUHKA B 30HC OKACICHUA,

llpeobnanaomum passaTueM MomB3yeTCs KaJlaMUH, B TeX mjim
HHEIX ROJMYECTRAX TIOUTH BCEINA MPHCYTCTBYIOU(HH B OKHCIEHHE x
UHHKOBHIX pPy[ax, a B HEKOTOPHIX CHydYasX SABIAOIIHCA Kase
IJIaBHBIM MOHEPAJIOM THHKA.

- Mayuenne ero napareneTmiecknx coorHomenmii 0GLYmO IIPHUBO-
ANT K BaKJIOICHNIO, YTO OH 00Pa’3yercsa B I'JIaBHOM CBOGH Macce npu
mepepalorke KapGomarusix pyx Bogamm, mecymumm COz 1 SiQs.
IIpu sT0M cpanumTeNBHO HE TAK yiKe WACTO yAaeTcs HAGIONATD mHoe-
TOCPEJCTReHHOE 3AMCINCHIE CMHTCOHATA KAJAMHHOM, TaRK KAK IO-
CJICAHII TPEAMYIIECTBEHHO OTIATaCTCs U3 pacTBOpPOB, 3aNlOHASA
T€ MJIM MHBE OycToThl. B wacTHOCTH, upespmmaiino THUmTHO obpa-
S0BaHme ero B MyCTOTAX OKMCJACHHKIX MOHTGHMHTOBHIX DY, Ode-
BHJIHO, 3a CYeT NepepaboTKi KPEMHE3CMHCTHIME BOJAMHA TOTO HEHe-
JIESNCTOTO CMHTCOHNTA, KOTOPHIl BOZHIKAET IIPH PACIaje MOHTeH-
MHTa HA JITMOHHT M YMCTHIH KapOoHAT ImHKA.

1 Cioma BRJIIOYATOTCA MOpeCHeTHr, BAHOKCEMHT, [I)pBIIOl’{TI»IT, IIMHKCO-
AepiRamue INIMHbBI ¥ KaoJWHEI B T. II.
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:3HCllepMM€HTLI o ]ICI{)’CCTBGIIHOM)’ NOJIyYeHU KRaJaMiTHa,
NPOM3BOTHBIINCCH Y aHIOM H JI. 9. Pormas, cKoapRO-HHOY/H
onpeflelleRHEIX Pe3yJILTaToB He Jajm.

Tak, Vasry yjajioch DOXy4nTh jumb aMop@usit ZnSiOs npu
jeficTBAU Ha pactpop OGukapfonara MUHKA MCTACHJIMKATOM HAaTpPHA
(Na=Si0s). Tputansmanomuiics #e 10 cOCTaBy K KaJaMHHY aMopd-
HEL 0CaJIOK OBUI MOJIYYCH JINIIE TPH JEHCTBAN NaOH um Na:SiOs
ua ZnSOa.

Porman, mnsyuasmas cucrems Zn0O-—Na:0—SiO: u ZnO—
Na20—Si02—S503, TarmKe TOJXYYHIA TOIBKO amopgusre ZnSiOsa
u Zna2SiOa.

Tarnm 00pasoM, HEe HMEETCA OMpPEJIEJIeHHBIX CBEJCHUIl 110 BO-
LHpocy UGpaE!OBaH}‘lH KajJlaMnHa B yCJIOBHHX 30HE OKMCJICHUA, H
ocTaeTes JIMMDL NOJYePKHYTH, 4T0 OOIMii BeC AAHHEIX I'OBOPHUT BCE
e B TOMBAY NPeIUOUTHTeIRHOr0 00pasoBaHMA KajaMwua OpH
paanMoJeficTBuN GurapGoHATHEIX, a He CyIAb(aTHRIX pacTBOPOB
gEHKa ¢ Bojamu, Hecymmun SiOz.

WexrmounTe/ibHO BEIpasKeHHasd KPHCTAJLIN3allHOHHASA cTI0c00-
HOCTH KaJaMUHA 00yCIAOBINBAET NPCUMYIIECTBEHHO® ero pPaiBUTHe
OOBIYHO B BHJE TPERPACHO 0HPAs0BAHHBIX KPUCTAJIOB, COOpaHHEIX
B pasnoobpasHEIe arrperarsl. J9T0 00CTOATENIECTBO HAPALY ¢ XapaK-
TEPHOCTHIO KPHCTAJIIIOB KAIAMAHA IO3BOJIACT YPE3BHIYANHO JCTHO
MACHTH(UNUPOBATE ero Jaske HpPH CAMBIX Geryibix HAGIONCHMAX.
A TaK KAK OYeHb YACTO B Pe3KO BEINEJIOYEHHBIX W IIOYTH HANEI0
JANMOHITH3NPOBAHHBIX KapOOHATHBIX PyJAax KajJaMOH OCTAeTCH
[HOCTIeJIHIM IIHKOBBLIM MUHEPAJIOM, JIEIKOCTh eT0 JmarHocTIipoBa-
AU OKasbBaeTcA TeMm Oojiee 1IEHHOI.

Ipyroit cuamKaT HHHKA — BUJUICMHUT — TOPa3io DoJlee peyloK;
B HACTOSIIIEC BpeMs M3BecTHO ne cphime 12—15 mecroposienuit,
30HBI OKHUCJICHITA HOTOPLIX copepar BUIIJICMHT, HPH 3TOM TOJIBKO
B HECKOTBLKUX CJIyuyagX OH II0JIy4aeT 3JieCh IMMPOKOe paspuTHe.
Tag, » Bpoken Xmmire (Pogesma) m B Kymsm-Tare (Cpeansas
A3ws) BUJLIEMHT B OKHCJIGHHBIX Py/ax sIBIAETCA OJANM M3 TIaB-
HBEIX MUHEpaIoB munka. HuKaknx JaHHBIX 10 BOIPOCY O €ro obpa-
30BAHMN HE MMeeTcs, W CIeLyeT OTMeTHTh TOIBKO, Y4TO BHJICMHT
(TPOOCTHT — BIJIEMHT ¢ MapraHlleM) H3BCCTEH W KaK THHOreHHOe
obpazosanne (B @panrmma Dspasc).

AMOMOKPEMHEBEE COCTINHeHNA MUHKA, BePOATHO BECHMA 4acTo
BeTpeualoNinecs B B0HAX OKMCJIGHHS, J0 CMX HOD M3y4eHHl eme
o9enpb ¢Ia00 BO BCEX OTHOTHEHMAX. JTO THIIHYHBIE TeJIeBble MIHE PaIbl
NepPeMeHHoro COCTaBa, CXGMATHUCCKH ONMCHIBABINNECH IOX pas-
anuasvpr Hazpaamamu. Coj@a ke, BO3MOKHO, OTHOCATCA LI MHOTHE
M3 TAK HA3HBACMBIX IIHKCOJEP/RANMX TJIMH B KAOJMHOB, OOHYHO
paccMaTpmBaeMble KAK MeXaHM4yeCkne CMecH KaJlaMuHa MM CMuT-
COHHTA C KAOJMHOM ¥ APYTUMA aJIOMOKPeMHEBBIMH COeTHHeHMAMI
| TIANHWCTHIM MarepmaizoM. B HEKOTOPHIX cayuadgX oTH alioMo-
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CHIINKAaTLl NNHKa JIaT Xopomro HHI[I.IB]‘l,‘l}'aJInB]«'i[)OBaHHhIL‘, HO
BCEerja INIOXO PaCKpPHCTANINZOBAHHEE, CIUIOMHBIE H (0Jee Uil
MeHec YUCTHIC arrperarsl. AHajn3sl MOTOOHBIX PasHOCTEIl HOKABHI-
BAIOT pAa3IMYHBIC COOTHOHIEHWSI OKICJIOB; B YACTHOCTH, COCTAR
TypllaBCKOTO ajmioMocu/nkara muuka (Cpegasa Asug) seero Gminge
K 4Z1n0-Al2035-48102-41120, cocras amomocmiamkata uz Bone Mom-
ranb (Beabrus), rak massBaemoro ¢penontnra — K 8Zn0-2A1:03.
- 05102-7TH20, amamussl ;K¢ COOTBETCTBEHHOTO matepuana uz Jlex-
B (Homopano) mokassiBaior ovemh mumpokme KoJeGaHms.
He BeisicHeHE n yeopmsa 06pasoBanus 8THX cOeAMHEHHIT, CKOpee
BCCro BOBHHKAWIMYX IVIABHEIM 00pasoM IyTeM afcopiumm u mocse-
OYIOURH JICTHAPATUBANNA T PACKPUCTAIUIN3ANAH TeIeil.

0 JAHMOHHTAX OKHCICHHBIX HHHKOBBIX Py

Cpean JIMMOMITOR ORHCIEHHBIX IMHKOBHIX PYX HanGoJnimmii

UHTEpeC HPeCcTABIAIT JIBe TPYIIIK.
- K mepsoii otHOCATCA JUMOHHTH, BO3HHKILIC Ha MecTe cdaje-
puTa IyTeM HJIM HenocpeJcTBeHHOTO RaMEIIeHNs TOCIeIHero i,
1 9710 OBIBaeT valle, ILyTEM 3aMelmeHus wapGonara HUHKA, TMCEeBIO-
MopdHo 3aMecTHBIeEro cdanepur.

Ko sropoii rpynme mpmHajieskar JuMoRUTH, 06pasoBaBIINeCs
32 cuUeT WaMenenus KapOOHATOB IMHKA (NPEMMYLICCTBEHHO MOH-
refiMHTA), OTIOREHHBIX IIYTeM METaz0Maro3a KapOoHATHOTO Marte-
puajga GOKOBBIX 110P0/I (H3BECTHAROE).

Brimme yie yKaswiBajioch, 4T0 TAKUe JHMOHHTHL B HCKOTOPBIX
CAYUYAAX OTODPMKAIT B CBOMX TCKCTYPAX M APYTHX 0COOCHHOCTAX
orfiesibuble, Oojlee W MEHEe XapAKTEPHBIE CBOHCTBA HCXOJHOIO
Marepuana u, TakAM 00pazoM, MOIYT SBATHCA BechbMa IEHHBIMN
HHIHKATOPAMI MITHEPAIOB, AAaBHO YiKe VHWUTOKEHHHIX NPOLec-
camu oxmegenus. [lust nmnka, Roropsiii Gojiee JIETKO, 4eM Mehb,
OCTABIACT, I HMHOIJA mo4TH GecciegHO, 30HY ORMCICHNS, IOH00-
HOTO POJia MHIIKATOPLI, Pa3yMeeTcH, 0COGeHHO IMEeHHEL.

K comanenmio, o cUX HOP JAOCTATOMHO APKAX TEKCTYPHBIX HIIH
Kagux-Jmbo JApyrox ocoGeHHOCTEIl Ui JMONNTOR, TPOMCITeILIN X
M3 MUHKOBEIX MUHEPaJIOR, elne He HalleHo.

IIpasxa, Bocysan n Basmuapm (45, 49) BESACHHIN HECKOTBKO
TUHHYHEIX TEKCTYP JUIH JIUMOHHTOB LEPBOI U3 IEePeYHcIICHHBIX
BRIIe TPYHN (JUIMOHHTORB, 3aMECTHRIINX caieput), HO TEKCTYPH
9TH BCE jKe He HaCTOJIbKO THIIMYHEL, YTO0B MOBBOMHTH ¢ JOCTATOY-
HOM ONpe/le/IeHHOCThIO PACIIO3HATL WCXONHBI Matepman. Tax,
YOOMAHYTHIME HCCITOBATCISAMI B YHCJIe NPOYAX JIMMOHHTOB
cazepnToBOT0 TMPOMCXOJRICHNA OBUIM  BHIEJCHB  CIAeIYION[e
TEeKCTYPHEIE THLEI, culTaiomumeca Hanbojee XapaKTepPHBIMII:

1) smuvonnTsr ¢ TpyGoil W TOHKOI ANYHOI TeKCTYPOIT, oOmmil
Xapakrep KOTOPOW BechMa OIMAKO HANOMUHAET COOTBETCTBEHHEIE

13* 195



TeRCTYPBL JAUMOHNTOB, npoucmeamnx H3 XanpROIMpPUTa (CM.
BEIIOE); ,

2) muMOHHT ¢ Ty0KOBOIL TEKCTYPOIl, GIN3KOH K TeKCType COOT-
BEeTCTBEHHBIX JIMMOHUTOB ILUPHUTOBOTO HPOUCXOMRISHNA |

3) 1, HAKOHEeI, CPABHUTEILHO 0YCHBH PEJRUMIT ABIAIOTCHA JIMMO-
HUTH €O C¢BOe0OpA3HOIl «MOXOBOH TeKeTypoil», Tarme OaHBKON
K HEKOTOPBIM JIMMOHATAM, BOSHIKIINM N3 HHPATA.

Basuuapa n Bocyaan upuBomAT 1esyio cepilo TOHKAX HpU3Ha-
KOH, MOTVIINX HOCJYIRATL K OTIMYCHIIO JIMMOHUTOB cajepuToBOro
HPOMCXO0AR/IeH I OT JPYTHX, GJUBKIX K HEM, HO OTJIMYNHA HTH HeJ0-
CTATOYHO HAPKM.

Jlpyras rpyuma JIMMOHMTOB, T. €. 00pasoBaBIINXCA 3a CYeT
savemjeHnA KapOoHartos HUHKA, BOBCE elle He H3ydYeHa, u 3/lech
MOJKHO OTMETHTH TOJILKO CJIeIyIomiee.

BechbMa HepeJlko MOHTEHMATH, KAK yiKe YHOMHHAJIOCH, BOCHPO-
UBBOIAT HEKOTOPHE TEKCTYpPHBIe OCOOBHHOCTH 3aMENCHHLIX HMH
M3BECTHAKOB W IpPeRIe Beero cioucrocts. MHorna raxsse n 00min-
HEIe MeJIKNe IOPHI, PA3BHBAIHECA B MOHICHMHTOBEIX PY/ax, pac-
mosraraTesa Golee MM MeHee IIAPaJIIe/bLHO, BEPOATHO, OTBeHAasd
CJIOMCTOCTH. B CBA3W CO BceM 3THM B JUMOHHUTAX, HPOHUH]B,IIIHHX oT
M3MeHeHHH MOHTCHMHTOB, B HEKOTOPHIX Caydasx Habaomnaerca
rpy6o mapaiuiebHOe pacloIOiKeHHe MOp, BO3MOMKHO, TIpejcTan-
agomee oTo0paKeHme CJIOMCTOCTH M3BecTHAKOB. B wacrmocmn,
B CBUHIOBO-IHHKOBBIX MECTOPOMIEHMAX BOCTOYHOTO Sabalikaibs
aTa rpy00 HAPAILICALHASA IHOPHCTOCTH JMMOHHTOB MOHICHMHTOBOTO
NPOMCXOMKIOHNA HAOMONAIACH B PSE MECTOPOMICHMUIL.

6. 30JI6TO
I'mmorennas MHHeEpaJoTHA

IMunorenHas MEHEPAJIOTHA 307074, KAK M3BECTHO, YPe3BHIYANHO
upocra. M ecium MCKNOUHTH CPABHATEILHO PeIRHE TeJJlypuikt
gosiora (METMAT, KATABEPUT, KPEHHEPHT, CHIBBAHMT I HACMAruT),
TO OCTAHETCS BCETo OJUHE MHHEPAJ 30JI0TA, IOIb3yIOIHiCcs YHHBEP-
CAJILHLIM PACTPOCTPAHEHHEM, IMEHHO CAMOPOIHOC 30J10TO.

MopuME ero UPOSBIEHNA B PyAax MOBOIBHO PA3HOOOPA3HBL,
HA HIX HeOOXOXIMO HECKOILKO OCTAHOBATHCH, IIPEIKRIE UeM NepeiiTn
K 00CY/K/CHII0 IOBEJIeHHA 30JI0TA B YCIOBHAX B30HBl OKMCJICHHA.
3jech B HEePBYID OdYepexb CIAeAyeT IMOJYCPRHYTH, UTO HOMHMO TaK
HA3KBAEMOTO BH/MMOI0 20JI0TA, BHJMMOI0O M HEBOODYIKeHHEIM
FIIa30M, WM, M DTO YAl(e, TOJIHKO IT0J MIKPOCKOIOM, CyLIecTByeT
30JI0TO CTONH TOHKOAUCHEPCHOE, YTO ero He yaaerTcs 00HADPYHKATH,
fmake OpHMEHsis NPECTbHEE YBeJMYeHHd, JOCTYIHBE COBpPeMeH-
HeIM MuKpockonam. I[Ipm oToM B HEKOTOPBIX MECTOPOEAEHMAX
(manpuvep Bosujen) sHaumtenbHas uvacTh 00mero CoJepiRaHusd
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30J10Ta TPEJACTABIEHA HMEHHO 9THM HEBMIMMBIM 30j0toM. [lpyras
0C00eHHOCTE, BechMa XapaKkTepHas, — 9To Kpaiime wactas crnenumm-
UecKas acCoLUaIusd 307I0Ta ¢ TeMH WM WHBIMH CYJb(mmaMi, mpe-
HMYIIECTBEHHO ¢ HWPHTOM T apCEHONMMPHTOM, OTYACTH ¢ XaJbKO-
DEPHTOM I AHTHUMOHUTOM W B MEHEBIICI Mepe ¢ IPyTHMI.

O6e yraszamnsle 0coGEHHOCTH — HaAMYME HEBHIEMOTO B30JIOTA
U coenu@uuHOCTh accOmmanuu ¢ cyAbQUIAMH — O HACTOAICIO
BPeMeHH BLOJIHE ONpPEJelIeHHOr0 00bACHeHNA He MOJIYYniIm,

IIpeskHme THIOTESH O HATHINM KAKOTO-TO B30J0TOTO CYIb(HIA
MM 0 HAIMYAH KAKHX-TO XUMHYecKnX (opm cBAseil 30s0Ta ¢ OT-
ACTLHKIMIL. MITHEPATAMI B CBCTe TOCJCAHNX JIAHHBIX He KamkyTCH
yoequresbHEIMI 1 GOABMUHCTBOM Hecdegonarterneil OTBEPTAIOTCH.

Tar, cBase ¢ cyapQuIamMn CKJIOHHHE OOBACHATH CBOETO pona
runoresnoi nementanueil (Bymengopd, 87), Tem Gomee, uro, wak
MpaBHIIO, H3YYeHHe HMapareHe3Hca 30JI0TA MOKa3kBacT ero Goiee
HO3HMIT BO3PACT 110 CPABHEHMIO ¢ OOJBIIMHCTEBOM ¢YILQHIIOB.
Ilocnennue oxassIBaTM Pe3Koe BBHICAMMBAONMES (BOCCTAHOBHTEIIh-
HOe?) BIMAHME Ha 307I0T0, NEPEHOCHMOE B TePMATBHEX BOZAX, H
OHO (MKCHPOBATOCH TOBTOMY HPEAMYMECTBCHHO B TeCHOH acco-
MUanun ¢ cyasfumamm,

OrHOCHTETLHO HEBHJIIMOTO B0JIOTA MOMATAIOT, YTO 1 B HTOM CIIy-
4ac 30JI0TO HPHCYTCTBYET B CAMOPOTHOM BUJIE, HO B HCKIIOUN TEILHO
macnepeHoM coectogaun. Beab naske To 3osoTo, KoTOpoe MBI BUNM,
B IIaBHOI CBOH 9acTH NPEJCTABICHO OYeHL TOHKIMHE 3epHAaMH,
mOTIaC HOYTH JIOCTHTAIINUMI  PA3MepPoOB  KOJJIOWIHLIX YACTHI,
Hna mamocTpannm MoKHO NpHMBeCTH JAHEBE HCCAeMOBAHMIT Xa-
oM (88) HEROTOPHIX B0JIOTOCOTEPSKAINIX MHPHTOBEX py/. ITo aTim
JAAHHLIM MHOTHE YacTHIIBI 30JI0Ta oﬁnana.rm pasmepaMmu BCero B He-
€KOJIBKO MUKPOHOB.

Hakum ofpasom, omHaKO, BONWKAIT HCKIOYATEIBNO TOHKEOC
(MHOrIA HEBHMMEIE) TPOPACTAHNA B0JI0TOM TeX WIIM WHHIX CYITh-
(UIHEX 3epen, He BIOJHE ACHO.

Bo muormx caywasx camblii Xapaktep pacnpejielleHIa 30I0Ta
B Macce cyap(Hma Onpeiesenio TOBOPUT O HOCJACYIONEM ero OT-
JAOKEHUN BAOIb TOHYAHMNX TPOMIHOK U TOMY MOMOGHEIX HOJIO-
ereil B cyan@uansix seprax. B japyrux Gomee mim menee paccesn-
HELI Xapaxrep BRPATIEHHOCTH, HHOIJIA JOCTATOYHO PABHOMEpPHOIT,
MOKeT Jajke MOJATH NMOBOX K NPEJIIOJIOKeHII0 0 PAciajie TBep/sX
PACTBOPOB B0JIOTA B TeX WM HHEIX ¢yJabfumax.

He ocramasiupasich Ha BcexX STHX HEACHOCTAX B TPAKTOBKE
ocofenHocTeil MPOABICHUA 30JI0TA B PYjiaX, MOJUePKHEM CIeTYI0-
mue aBa 00CTOATeIheTRA, BAYKILIC IS HAC B NaJILHCIIIEM.

[lepoe — aT0 (arT npeHMYyIIecTEEHHOTO pPA3BUTHA BOJIOTA
B CaMOPOJHOM BHJIe, M BTOPOEe — OYeHh 4acTasd HCKIIOYNTeNLHAA
MeJKOCTh 3eDeH 30JI0Ta, HHOTJA HeCOMHEHHO MOCTHTAIIHUX pPas-
MepPOB KOJIIOHIHBIX YaCTHIL.
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Pa(:TBopemle 30JI0TA B YCIAOBHAX 30HbI OKHCJIEHHA

Oc¢raBiaga B CTOPOHE LPOIECChl M3MEHEHHA B 30HE OKMC/IeHHA
TeI1Y PHOB 30J10Ta BBULY PeROCTU HTHX MUHEpaaos,! pacemorpum
30ech TOJLKO MPOMECCH MBMCHCGHHS CaMOPOJHOTO 30JI0Ta. ¥ CTOM-
YMBOCTH 30J10Ta B PasHO00pPAa3HBIX PHBHKO-XHMHUYECKHX YCGJIOBHAX,
CYMIECTBYIONUIX B HOBEPXHOCTHON 30He 3eMHOH KOPHI, 00Iensne-
crHa. B wacTHOCTH, mpeKpacHoll MTIOCTpaIeil aToll yeTolumBocTh
ABIACTCH CTONL OORYHOE HAXOIKICHME 30J0TA B AJJIOBHAIBHEIX
OTIOMREHITAX ¥ HepeJKo B 3epHax KpailHe MaJod BeTHYIHBI
(mo 2—3 ). :

Buecre ¢ tem muorue Qakthi, HOJAy4aeMble KAK W3 POCCHITHBIX
MECTOPOKEHU I 307I0Ta, TAK U, B 0CODEHHOCTI, 113 KOPEHHBIX, € IO/~
HOW 0YeBIIHOCTRI) TOBOPAT 00 M3BeCTHOI B HHOTTA OTHOCHTEIBLHO
3HATATENIBHOI ITOJBHAKHOCTH 30JI0TA B PAcCMATPHBAEGMBIX VCJIIO-
prsax. Hakom 00pasoM mpoMcXo[uT 9Ta MUIPANUSA 307I0TA, 0 CHX
TOp ¢ JTOCTATOYHOI OIPEEAeHHOCTLIO eI He BEISCHEHO.

Mo enx mop sra 061a¢TE, 00IACTE BONPOCOB, CBASAHHEIX ¢ XMMI-
yecKoll murpammeil 3o7ora, ABAAeTCdA, Ho Bepawkenuio ['ysepa,
«OIaTOOPUATHEIM HOJEM  JIA  Pa3HOOOPAZHBIX  CHeRYJIADNI
(3, 83).

JelficTBATOIFHO, BGE CYIICCTBYIONUIC T'HITOTE3B O cOOcoGax
HePeIBIMReHITA 30JI0TA B PACTBODAX 30HBI OKHCJIGHWS HA B OXHOM
caygae He 06IaJAI0T JOCTATOUHOH YOEUTCALHOCTRIO, W HW OJTHA U3
HUX JIaJICK0 He OOBACHIeT BCero pasnoodpasusa  HadIioaeMBIX
darron.

Camoil focToBepHOil 1 Hanbomee pazpadoTaHHO ABIACTCA IO~
Te3a o MUTPAIAN 30JI0TA B BUjie XJopujia. Brasmuyras yske mo-
BOJLIO JIaBHO, OHA OCOOCHHYIO HONYJSIPHOCTH LHOMYYHIA TOCTe
pador B. Oumonca n Bporay. CymHoCTs HTOI THITOTE3H, BO3HHK-
miell Ha Ga3e XOPOIIO UBBECTHOTO METOZA 00padoTKM B0JOTHIX Py
TyTeM XJIOPUHAIHE, CBOJANTCH K CIEXVIOIEeMY.

X:1opnj 3070Ta, XOPOUIO PACTBOPHMELIl B BOJE, Jlerko ofpasyerca
TPy JIeICTRAN HA 30JI0TO XJIOPA, HAXOMANIErOCA B TAK HABZBIRAEMOM
(COCTOANNT BERICHIAY. BO3HUKHOBeNme jKe X/I0pa B YKA3AHHOM
. COCTOSTHUM B YCJIOBHAX R0HBI OKUCJIGHWH BOBMOMRHO TOI[a, KOrjia
B Bojgax uaxojarcs ojHoBpemenno H250: u NaCl, a » pyjasom
MaTepnajie NMEIOTCH Te WM WHBIEe BRICINE ORNCIIL MAPrania, npej-

U Jhraarpen (89, 882—883) CaeyIonTm 00Pa3od XapakTepusyer Mame-
HEHHEe B 30HE ORICICHHS T@Hﬂ}'p][ﬂOB 30.;10TA B }l(.‘-l.'-T(JpO}HHBHHH HPHHHJ]B
Hpur (Homopano). Teaaypuas ouenb Jerxo pasiaraiorcs, PHYeM 307070
BEIIAJIAET B BIJe TOHKOAWCIIEPCHOIO IIOPOITKA TeMHOKOPWYHEBOTO IBETA.
Tenyp e 4acThlo IepeXoJNT B PACTBOP, YACTLIO (UKCHpyeTcA B Bije Oec-
OBETHONO TEeLTYPHTA 1T 3eJCHOBATHIX TC/UIYPHTOR 3He/Ie3a — SMMOHCHTA
H (yp/eHnTa.
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CrapAeHHbIe, HalpuMep, ICHJIOMEIAaHOM W HUPOJTIO3UTOM. II[)H
9TOM IO pearuu

MnO: 4 2NaCl 4 3H2S04 = 2H20 4 2NaHSO4 4 MnS04 +- 2C1

MOKeT 00pPazoBaTheA XJI0P, PACTBOPAIONIMIL B0I0TO B BHJIE XJI0pHA.

N3 wmuoroymesieHHBIX ONBITOB, TPOM3BEIEHHBIX II0 BOHPOCY
O PACTBOPEHMH 30JI0TA B IMOA0GHBIX VCIOBHAX, IIPHBEIEM TOILKO
ogma  m3  naubomee yOeqUTeNBbHHX dRCcOepEMeHTOB DBpoxay
(1,279). Rycouer somora' ecom B0.15 r, packaTanublil B ITaCTHHKY
wromagso B 300 mm® u rommuuoin B 0.05 MM, moMeniagn B cMech
pactBopos — 0.1 u. Fex(SO4)s, 0.1 u. H2SOa u 0.04 u. NaCl.

amee k pactBopy, 3aunmasmeMmy ooneM B 00 ¢M?, npubapiaan
1 r nmavenpueHHOM B MOPOMOK HepekucH Mapranna. Oumeir npojoi-
wamesa B Teyenme 14 nHed, mocie uwero owrasamoch, uro 0.00505 r
3otota 13 nepeoavaiabeix 0.15 1 nmepemio B pacTrop.

Tarkum 06[’)33031, HE HMOJIIesKNT COMHEHHIO, 9TO PN OCYILIeCTBII¢-
HA VRA3AHHBIX YCJIOBUH 30JI0TO MOYKET IIEPEHTH B PACTBOP.

Hacroapro Ke 9acTo OCYMIECTBIAMIOTCA TAKUE YCIOBHA B 30He
oKucaeHnd? _

Ceprag ruejoTa Beerja HOYTH TPHCYTCTBYET B 30HAX OKMCJIE-
HUH BOJOTEIX MECTOPOMRIEHHIl, cojep:Ramlux cyAbQUIb, 0cobeHHO
TAKHE, KAK HNMUPUT, MAPKABHT, HUPPOTHH, cameput. XJ0pHCTHIH
HATPIH HOCTOAHHO KOHCTATHPYETCS B AHAIN3AX DYIAHHYHBIX BOJ
U MHOr'Za B 3HaAYUTEJIBHBIX H().?IH‘]GCTBHX.C',

Yro e kacaercsl OKHCJIOB Mapradia, To U OHH, B CYIIHOCTH,
BechMa HepelIKH B cocTaBe PYIHOII Macchl pfAga MECTOPOIIeIni.
Haige npm oTcyTCTBUE B TMOOT@HHEIX PyAax COeIMHEHUIT map-
ranma IrocjejHIe MOTYT IOABHTBCA B OKHCJGHHOM MaTepuale
oyrem uH@uiasrpannn ua OokoBeix nopox. W B ofmem Bmomme
BePOATHO, 9TO B LEJOM pPie CAydyaeB B 30HE ORWUCJICHUHA nmpuecyT-
CTBYIOT BCe HepevmcIeHHBIe COeJNHEHH.

Ho memocrarouno eme camoro ¢arra mx mpucyrerBus. Heo6-
XO/UMO, KaK CHpaBeUINBO VKaspieaeT Boitgpmin (91), urober pac-
TBOpPHL, cojepskane HaSO4 m NaCl, oxmesnsr mapraama u aomoro, —
BCe OKazaanch B HEMOCPEICTBEHHOM coceficTBe. XJop, ocobeHHo
B MOMEHT BhIJIEJIEHUH, CTOJIh AKTHRBHELI 2JIEMEHT, UTO BPAIL I MOFKHO
TOBOPUTH U. CKO.IIBHD—HHG)UIB 3Ha’-ﬂ»1TethHOﬁ ero Mmurpanun B BOJlax
30HBT ORHCJICHHUA B (‘-B()GD;[HUM COCTOHHUM .

B CBA3H ¢ 3THM B U(JIIIGM cjayuae 00Jiee WJIM MCHCE 3HAYNTEIALHOC
PacTBOpPEHNE 30JI0TA TOABKO 4TO VKA3aHHBEIM TIYyTeM IPeIcTaB-
JIACTCA BechMa cOMHNTeIRHEIM. Pazymeercd, B O0TaTeIX cyIb(puiaMu
MeCTOPORICHUAX, P HATUINN N300MALHBIX MapraneincoieprRalnx

L Hpodrocts 3omora (.999.
* Kpowme Toro, camm cy/abfuis, Kak DoKazadn mecsaegosauna Hroxaysa
(90), cozepxar HepegKMe BWIOUYEHIA HACHLINEHHWX pacrropon NaCl,
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MEHCPAIOB M IpK GorareTBe XJIOPHIAME BOJ, PACTBOPEHUe 30710Ta
B BUJe XJIODHTA MOKeT GbITh BechbMa INNMPOKO NPOABICHHEIM,
HO HOJOOHBIC YCTIOBUSA He TAK yiie YACTH.

Hposme Toro, meobxomnmo mmers B BHIY, YTO Ja{e B MeCro-
POJCHIAX TOILKO YTO YKa3aHHOTO XapaKTepa QajieKo He BCerga
HabMIONaeTCA  CROMLKO-HAOYAHL 3HATHTENLHAsS MUIpamus  30J0Ta
B pacrpopax. M maoGopor, Bechma HEPeJIKO B MECTOPOIKICHHUAX,
BOBCE IOYTH HC YAOBJICTBOPAIONIAX «XJOPHIHON TEOPHM», KOH-
cTaTUPYeTcAa HeMajasi MOABUMKHOCTL 30JI0TA.

Taxnm obpasom, xmopmumas teopus mepenoca 3ojiora, comep-
IMeHHO, BOOOHIe ToBOpA, (eCCIOpHAf, OOBACHACT TONLKO WACTE
ABACHIA M, BO3MOIKHO, YacTh OYeHL HEBGOMBIIYIO.

Jlpyras rumoresa, B cBoe BpeMA NOJIL3OBABIIALCS HIAPOKIM
pacupocTpaneHUeM ©, B CYHOIHOCTH, HE OCTABJICHHAS MHOTUMH I
Ceiluac, HTO THIOTE3A O PACTBOPAIONIOM JCHCTBHM Ha  30JI0TO
Fe2(SO4)s » mpmeyrersum mmenopoja BO3MIyXa.

JKCIepUMEeHTATbHbe HPORCPKH jeiicTeaa Fea(SO4)s, HpON3Be-
neunsie Crokcom u Bporay (I, 278—279), nokasamm rax Oyxro Om
IOJIIoe  OTCYTCTBUE pacTBOpsiomero meiicrsua Fes(SOs)s na zo-
aoro. B To e mpema, ommako, nolesmie HAGMIONCHNA, BechMa
HEPCKO YRASHBAOUINE HA OTHOCHTEIBHO IMMPOKYI0 MATPAINIO 30-
JIOTA B YCHAOBAAX BepPOATHOTO OOrarcTBa BOJ OKHCHBIM KEIICBHLIM
cynL(aToM, He MO3BOJAIOT OKOHYATEILHO OCTABITH HPeJITOTIOMKe-
Hue O snaunTenpHON posm  Fes(SO4)s B pacrsopenmum somora.l

Tperesn rumoresa, smeprmuno womiep:ruBacMas PALOM aBTO-
poB (B ToM uncse Jlmmarpenom m Boiigpamom), — rumotesa o re-
pexoje 30J10Ta B KOJJIOHIHBIH PACTBOP B YCJIOBHSX 30HBL OKHCIIC-
Husl. B monmay oroil rumotessl roBopET BechMa CHIIBHO yie me
pas HOJYCDKHBABIIAACA O0BMHAS KpPAHAA JNCHEPCHOCTL 30JI0Ta
B pynax. He mermouena no3mMouocTs, uTo 1pu pacTBOpeHUN TOTO
UM MHOTO cyabuja, cojepssamero KpaiHe TOHKOC KOJJIOHIHOE
30JI0TO, TOCJe/{HEe HEIOCPEICTBCHHO NEPeXOMUT B COOTBETCTBEH-
ubiii pactsop. IHpome toro, yumrmisas Qaxrop spemenm, memnas
HCKJIOUATE W OOBIYHOTO PACTBOPAIINETO ACHCTBIA BONH HA CAMO-
POIHOE B0JIOTO, OCOOCHHO BBUJLY Kpaiineit JCIEe PCHOCTH  YaACTHII,
HOCIIeTHETO.

B cymuoctn, mmorme u me oTpHIanT mMHPOKOH BO3MOKHOCTH
PaCTBOPCHAA 307I0Ta YKABAHHBIM mTyTeM. [JiaBHEIe BO3parkeHHA
UYyT N0 JINHAN KOHCTATAIMHM Kpailneil HeyCTONYMBOCTE KOJIIONI-
HBIX PaCTBOPOB 307I0Ta, O 4eM Goxee 1mojipoGHO IOBOPHTCA Huse,
Opi PaccMOTPCHHH BONPOCOB METPALUH.

! KRoueuno, He najo 3a0mBate, 4ro Fes(SUa)s upesuuaiino SuaronpusT-
CTBYeET yCTOI‘;I‘]HBOCTI[ 30JIOTEIX pacTBOpoB, 06pa303anmnxca TeM WJIH HHBIM
myreM (cM. HIGRe). B cBAam ¢ atum Gosbinas mOBMIKHOCTE 30710Ta B YCIOBHAX

BeposaTHOro Gorarersa Fes(SOs)s He siBsercs eme HeNOCPEJCTBEHHBLIM TOKA-
3areJILCTBOM IPAMOTO pacTBopsAiomero jeicreua Fes(SO4)3 ma 3omoto.
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Ronnonmuas reopus PACTBOPEHNA 30710Ta U3 BCEX CyIECTBYIO-
HX TpejcTapuserca Haubolee CcoOGMAHUTENBLHON BCJICLICTRHE
CBOBH YHUBEDCAJILHOCTH, W BIOJHC BOSMOMKHO, 4TO TpenmmyIme-
CIBCHHO WMEHHO HTHM IyTeM OCYIIEeCTBIHACTC MHTpamusg  30-
JOTa KaK B KOPEHHHX, TaK H B POCCEIHEX MECTOpORIe-
HHAX.

quBepTOﬁ THIOTe30H, HOABUBIIEHCS B camMoe mocJIeiHee BpeMms,
ABJIACTCA NPCAUOTIOMKEHNe O PACTBOPEHHH 30710Ta Bomamu, comep-
RAIAMH T'yMyCOBEIC BEIeCTBa, LPU YCJIOBMIT OTCYTCTBHA KHCJIO-
Polla 1 JIEeRTPONMTOB. ABTOpoM ee sBiasmercs (Dpeiize (92), ma-
OmonaBumii 8 Bpasuun 110pasuTesILiRe PaKkTE Kpaiine GhCTpPOTO
BOCCTAHOBJICHUA BRIPaGOTAHNBIX POCCHICH 30710TA. Tax, no Opeiize,
ONHA M3 DPOCCHICI B BOCTOYHON wacTH mrarta Pmo, copepskasman
Au 11.6 r/T u paGorasmases » 1912 1., (upm uzsmeuennm 10.85 T,
B 1926 r. B BupaGoranuoit wacrm u HEIIOCPEICTBCHHO V ILJIOTHKA
loxasana cofepsxanne 4.66 r/r. Jlpyras pocerins, B mrate Mumac
Repaitw, sapaGorannas B 1908—1909 rr, 0PI COMCPRAHMA MeCKOB
8.5 r/r, B 1926 r. gama conepmannme 3omora 4.85 r/r. 1 B oM 1
APYrOM Cryqae MeXaHM9eCKNUIl MePEmoc 300Ta MOIHOCTEIO Oynro On
HCRIIOYAICHA, KPOMe TOTO, BHOBb OTJIOMKEHHOE B POCCHIIN 30710TO
PesKO oTimuajnocr or mepmomauamnEoro. Homoe 3051070 mueino
SCICHOBATYIO OKPACKY, KpaiiHe BEICOKYIO npoby (uouri 1.000),
HECKOJILKO MEHBIINIT yJeJBHEIT Bec, mwHOii XapaKTep HOBEPXHOCTH
SOJIOTHHOR M mWHAue pearmposaio ma Hg u KCN, xax npasmio,
TOpasno Xyie aMaJbLraMupyACh 1 OUaHHpPYACD.

O6mumii xapaxrep obcranopkn YOOMAHYTHIX pOCCHLITICl, a TaK:ke
Oombmme amamorm:m B oTHOmeHMH (usmuecknx n  xummuecknx
CBOHCTB HOBOTO B0JI0TA ¢ TAaK HAZKIBACMEM $UePHBIM 30JI0TOMY —
80JIOTOM, OGJICYCHHEIM B pyGamky ua KOPUYHEBO-9ePHOI0 Bemie-
CTBA, OKA3aBMICI'OCH 1O MCCIICNOBAMNSIM Dpeitze rymatom swenesa,
HATONKHYJIM Ha MBICIL O PACTBOPCHUH W HepeHoce 30JI0Ta Tymy-
COBRIME coemmHennaMu. [Iponenauuse B sToum HAOpaBlIeHAN DKCIe-
PUMEHTEL HOATBEPUIIN CHPABeIIIMBOCTL HTOIO HPEJIIOJIOKEHH A,
Tax, o6paborra Tomro TPanyIMpOBAHNOr0 30JI0TA BHITHKKON 13
Gyporo yrusm momaszaia SHAYATENLHYIO PAacTBOPUMOCTE  3070TA.
Ocobenno me UHTEePECHBIM OKA3aJCH CJIeTY IO i SKCIIe PUMEHT.
B caerxa maxmonennmii norox mannoit 5 50 ¢yr., mupunoi s 6 ¢gyr.
u raybunoli B 4 ¢yr., sanommeHHLHt B OTHOM CJIyyae MecKoM,
B IPYTOM — NeCKOM ¢ IJIMHOH M T. 1., BBOJMIIN B I'OJIOBHYIO YacTh
TOHRO TpamyJIMpOBAHHOe BOJIOTO, a 3aTeM CONePIKIMOe  JIOTKA
TPOMBIBAIIN (€O CKOPOCTHIO, MCRINOYABIIETT MEXaT HuecKTii nepenoc)
BOMAMH, B3ATHIMN W3 Gumskaiimero Gomora, GoraThMm rymyco-
BEIMH BCIIECTEAMH,

B pesyasrare 6ruto BBRIACHEHO, YTO BO BCeX CIydafgx 30J0TO
ePEMEIIANIOCh BIOJL JIOTKA, HO ¢ PasymyHOif CKOPOCTBIO, B 3aBH-
CHUMOCTH OT YCJIOBHil ONEITA, :
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B csasu co neem arnm Dpeiize copepmenno Teepao Gopmyin-
pyer mosomenye 00 aKTHBHOIM PO TYMYCORKIX CYCIEHSHIl B PACTBO-
PeHHH M MepeHoce 30JI0Ta MPM YCJOBHH OTCYTCTBHS KHCJI0pOfa A
amexrpoiuToB. Hackompro, onmaro, BepHa ero muTepupeTamnsA
Habmogaomuxea aM QaKros n He MTPanTm JM 3jech Oolee 3Ha-
YNTEJBEHYIO POIb KaKue-To JApyrde, He Y9TeHHbe eIle (QaKTopH,
ocTraercda OaJIeKO HeACHLIM.

Bo BeAroMm ciyuae, npoussenennnie (Dperaepom (93) B cBazu
¢ pagHBEME, coobmennnvi Dpeiize, DKCNEPMMEHTH 110 pacTBOpe-
HHIO U TEPEHOCY B0J0TA TYMYCOBBIMH CYCIEHSHAMHI Jajd OTpH-
maTeIBHEE pesysibTathl. B B3N ¢ HTHM TOCTOBEPHOCTEH TyMYCOBOWM
Teopuu MOKeT OHTH cuapno ocmopena. K Tomy ke mmA pac-
CMATPUBAEMBIX YCJIOBHI B0HBl OKHCJIeHMsi, (OraToii M KHCJI0PO-
JAOM M AJICKTPOJHTAMM, I'yMycOBaf Teopus, Jaje ecjm ona o
cHpaBe[INBa, He HMeeT CROJIBPKRO-HUOYAL OOMBINOroO 3HAYCHNH.

IlepeuncieHHEIME YCTEIPLMA TCOPUAMHA B OCHOBHOM H OTPaHM-
YUBAIOTCS BCE WMABCCTHBIC TOYKH 3PEHHS 110 BOHPOCY O TlaBHei-
X HyTHX nepeBojia ('-aMOPOH‘H()I'() 30J10Ta B pHCTBOp B yCJIOBHFIX
sount oxuciaeEna. Har pmjpuo, nv ogaa u3 uux (OBTH MoOKeT, 3a
VCKIIOUOHNEeM KOJIONIHON) He SIBIACTCH CROJIBKO-HEOYAL yHXO-
BJACTBOPHTEIBHON M/ BejeJiCTBUe Majoil JlocToBepHOCTH (CyiIb-
daTHan), WAM BRWLY BEPOATHOH Majioil NPHIOERAMOCTH (XIOpH.-
was), WA TOo Toil W Jpyroii mpmamue (ryMmycosas).

llepenoc m oTaoKenne 30J0Ta

Bolipoc 0 nepejiBuienuil 30JI0Ta B PACTROPaxX He MEHee TeMEeH,
yeM BOLpoC 0 ero pacrsopeHam. Bcee Tmmnl pacTBOPOB 30710TA,
M3BECTHBEIE HAM HaK BO3MOMHBIC B pac-cma'rpusaemmx YCJIOBUAX,
OTINIAKTCA HCKIIOUUTeIBHON Heyveroiunpoctso. VM nmackompko
MaJ0 MH 3HaeM IyTeil PacTBOPeHMs 30J0Ta, HACTOJLKO e MHOTO
H3BECTHO IIYTeH ero OCaKjeHnd.

Tak, ecam OOPATHTLCS, HAUPUMED, K PACCMOTPEHUID yCJIOBHM
MHTPamnm 30/10T& B BHJC XJOPUAA, TO MOMRHO CKa3aTh, YTO M3
MeJI0UHEIX, HeMTPAIBHEIX U JlajKe CHAa00KUCIIBIX PACTBOPOB 30J10TO
BBICAJRIBACTCA I'POMAIHEIM OOJIBIONTHCTBOM COGAMHOHHUI, NPHACYT-
erpyomux o0baE0 B some oxumemenwA.  [lourm Bee  cyabguist
(n B mepsyl oduepeih CaTepuT M MMPPOTHH), CAMOPOJIHBIE Me-
Tajiab, CHJIHKATHL M B OCOOCHHOCTH KapOOHATHHIC MIHEPAIH —
BCe BBEICAYRIBAIOT 30JI0TO B CaMOPOZHOM BHAC M3 CrO XJIOPHJIHBIX
PacTBOPOB.

Jlasee BCe THIMYHEE BOCCTAHOBUTCIN, Kak  pasHooOpasHBE
OpraEEUEeCKHe COEJIMHCHIA, CePOBOIOPOIL M, KOHEUHO, FeSO4, no-
CTATOYHO OBICTPO IPEKpANlalnT MIIpamuio 30J0Ta B paccMarpu-
BaeMBIx pacTBopax. ()cOGEHHOTO BHUMAHMS 3aCyHBAeT BIIHA-
ume wa murpamimo 3omora FeSOs raw coefuHeHHA, 00BIYHOTO JIIIS
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SOHBL ORMCIennA. Paj skemepumentos (npmeejensr v B. Ommonca,
1, 283—284) ¢ Gompmoit yGegnTeNBHOCTHIO JOKa3hIBaeT pesRoe
ocajuTennuoe feiicteme FeSOi ma somorse pPacTBoOpel. ITOT CYIb-
dar copasepmmso cumraercs ommmm s YHUBepCcaabHeHmMUX oca-
AUTENICH 30JI0TA B YCJIOBAAX 30HBI OKHICICHH,

B obmem mosnO CRa3aTh, 4TO DU TAKOM OGIJIMI OCAJMTeICH
TPYAHO TOBOPUTE O CKOJBKO-HHGYIL OILyTHMOI MATPAIIN 30JI0Ta
B INEJOYHBIX, ‘HEHTPAaNbHHX W Jame B CIAAGOKHCIILIX pacTBopax.
N mesnaa me cormacurnes c JIokKOM, uTo «IpHeyTCTREE M3OGWITL-
HIBIX LOJICBEIX IMNATOR JeJIaeT MUIPALMIO 30710Ta MAN0 BePOsTHOIL,
4 NPHCYTCTBAE H300HIABHOIO KAJILMATA — HEBOZMOKHOI (8, :82);
Kuemornoers pacrropos, HCATPAIN3YOMWAs BIMAHIE IIepeUmCIeH-
HBLX BRI OCa HTeINell, yIyamaer, pasyMeercs, yeaopns MUTpamun
307I0TA, W IOTOMY, KaK I BCEIJA, BTOT (AKTOP ABIACTCH GIATO-
UPWATCTBYIOMuUM mepenocy zosota. Pasmsiv ofpasom yiayuniaer
nonomenne ‘1w obumeHbi  Fes(SOu)s.

lpome toro, m 10 OcobernO BazEHO HOMUePKAYTE, VIIYVYIIAIOT
YCJIOBIA MATPaIUN OKHCIN Mapranma. 11x pous BRIDayRACTCH 11
TONLRO B TOM, 4T0 OHH B RoMOuuammu ¢ 112804 u Na(Cl MOTYT Jath
CTOIL HeOOXORUMBII JUIA pacTBOPeN s 30J0Ta XJI0p, HO I B TOM,
ut0 oM okucasior FeSOi mo Fes(S04)s.

[Mepeiinen Tenepn ® pacemorpenmio VCIOBUU METPAUHT 30J10TA
f HOJVIOMAHKX PACTROPAX. OTH KOMTOMIHEC pPacTBOPH MOTYT
BOSHUKHYTE WM TeM IyTeM, KOTOPHII yKassBajcs BRIMIC, - HJTH
OyTeM BOCCTAHOBIICHI TOTO WJIR nHoTro BOJIOTOGOIIOPDHHUIEI'U
pacrpopa, wanpumep npum geiictemu FeSOi na PacTrop 3070TOTO
XIOpHAA: BO BeArOM cayyae, garT ux cymectsoBamma m, Bo3-
MOMHO, Jame IHPOKOTO PAZBUTHA CYHTACTCH OECCIOPHEIM.

Ho ycroitunpocts arnx PacTBOPOB GONBLIMEHCTBOM MCCICOBA -
TeJIell OUPHHBACTCH KAK TPe3BEYAIHO HRuTosKHag. Tax, Mawma-
pen (94), wemano paGoraBmmii max BOITpOCAaMu NepeHoca 30710Ta
B KOJUIOMAHELX PACTBOPAX, YKa3HIBAET, UTO MOCICINHE HACTOTHKO
JIETRO KOAryIHPYIOTCA pasHOOOpa3HBIMM SACKTPOJINTAMI, YTO WX
CYHIECTBOBAHIE BO3MOMRHO TOJBKO B YHCTOI Boge. M mame B uu-
CTOM BOJE KOJLIONHEIE PACTBOPEL 307I0TAa CPABHATEILHO GHICTPO CO
BpeMeneM pacnajaiores. Makmapew momaraer MOITOMY, 4TO BPAJL
JIN KOJIJTIOHAHBIC paCTBOpI:I HTpaior HaHyIO-.TI"ﬁO BHH‘IEIT(‘..TILI'lyIO
POJE R MHI'pAOUN 307I0TA. -

Hamo samernts, OMMaK0, 4TO LpejrojiaraeMoe pAIOM ABTOPOR
Hajmque ‘B BOIAX 30HBI ORHC/ICHHS 3allUTHTCILHELX ROJIJIONI0B
[mvur cumraor SiOs u Fe(OH)sl suocur cmapmymo HOTIPABKY BO
B3TJTIANB HA HEBO3MOKHOCTH CROJBRO-HUOYIh BHAYATEILHON M-
TPammm 3070Ta B KOIONAHEX pacTBopax. B yacTHocTd, Boii-
mpan (91) ocobenno PESKO MOJYEPKUBACT BINAHNE 3ATIUTHATEIIh-
HBEIX KOJJIONIIOB M CUNTAET, YTO I'IaBHBIL CII0CO6 HepeHoca 3010rTa —
9TO HMEHHO IepeHot B KOJIIOHIHBIX pacrBopax.
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logopss 0 Murpamui 30J0Ta 1 ero OCAKIeHHM, HeJIb3A  He
yOOMAHYTE 00 0{HOIl HepelKoil THGONBITHON 0COOEHHOCTH, UMEe0-
meil OTHONIEHHE K PAas3MI4YHEIM THIIAM PacTBOPOB 30j0Ta. Vmenno
MOBOJILHO YACTO HADIORAeTCs pesxoe oforamienne 30J0TOM B IIpe-
Oellax 30HBL OKHCIIEHHA PasHOOOPA3HBIX TaK HA3BIRAGMBIX TINHOK,
KaoJjimHa #H TOMY HOJIO6HI)IX BCIIECTB. C YyeM C(BA3aHBl TaKHe
MCCTHBIE KOHIEHTPAINA, — HE BIOJIHE ACHO, HO He MCHIIOYCHA BO3-
MOKHOCTB, UTO OHH 00YCJIOBICHHl ARIeHUAME ajgcopbmmu. B aroit
CBSI3M CJE[yeT OTMETUTH W YaCThie ACCONMAIHK 307I0TA €O CHOL-
JeHEAMH OKHCIOB 1 Imjapoorncios mapramta. llopobnrie acco-
muoanun meroropse (B. Ommonc, I, 291—293) crxaonHsel paccMa-
TPUBATH KAK BOJHHKIOHE B Pe3YJILTATE BOCCTAHABIMBAIIETO
AellcTBHA OKHOCJIOB Mapranma Ha XJIOpuj 30Ji0Ta (aBleHNA  TaK
Ha3EIBACMON aBTOPEJIYKIMM), HO BO3MOKHO, YTO OHH BO3HUKAOT
nyreMm ajcopbnuu. Bo BcakoM cirywae, KOJMMYECTRO MapraHIOBEIX
OKHCJIOB B TAKMX CKOIVIEHHAX HEH3MEPHMO HPeBOCXOMUT KOJH-
9ecTBO HAXOAANIETOCS B HAX CAMOPOAHOIO 30J0Ta,

O KoumenTpagHAX 30J0TA B 30HAX ORHCICHHA
i cyaspugmoro oforamnienus

CymMupys Bce CKasaHHOE BHINC O PACTBOPCHHH, MUIpamiu H
OCaMIeHHH 30JI0Td, HEJbL3d HE IIPpN3HaTh, YTO yCHOBHﬂ JJIST OCYy-
IMEeCTRICHUA CKOJIBKO-HHOY/h BHAUMTE/ILHRIX €ro [epeMerleHmil
B o0meM ciryyae 4pe3BHUAHHO HeOJIaroIpHATHEL

Ho ecow mpuHATE BO BROMAaHEE, YTO NPH AJNTEJBLHOH mepepa-
forxe MOBEPXHOCTHEIME BOJAME OfHa M Ta jKe MOPIHA 30J0Ta
MOHET HCOAHOKPATHO LEepPEeXOJHThL B pﬂGTBOp, HMCHBITHIBag HaIbIA
pas TycTh HMYTOKHBIE, HO HpPeobiajJalolle BHU3 HAIpaBIeHHLE
nepeMeneHnsi, T0 UCKI0YaTh MOJHOCTHI0 BO3MOKHOCTL (OJIeC nilu
MeHEee BHAYNTe/ILHLEIX MepeIBH;KeHMII 30JI0Ta HUKAK He OpPHNX0-
IHUTCA.

IIpu sTOM deM HUIKe OHO CIyCKaeTcs, TeM Bee Gomee m Gosee
HEeOJIATOUPHATHEIME CTAHOBATCA YCAOBHA JaJbHeHIIero ero mepe-
memenus. U1, HagoHen, I7e-T10 B HIJKHAX YACTAX 30HB OKMCJICHHA
m 0co0EHHO B BePXHHX TOPH3OHTAX 30HBI CYIb(uuHOro odorame-
Husg yomosds cTanoBarca Taxamu (FeSO4, ofuime HepasiiomeH-
HBIX CyTIL(I!Il,TLOB, OTCYTGTEHB KUcJopoga u T, 1'[.), 4yT0 IIOJHOCTHIO
HMCKITI0YALTCH BOBMOMKHOCTE JaJsibHelimero mepemenieHus. B pesyis-
Tate 3JeChL MOKeT BOSHHKHYTH TAK HA3HBAeMasg 30HA BTOPHYHOTO
oforameHus 30J0TOM, Kak IPaBmI0, BCASACTEHE (ONBMION ClIOPa-
IUYHOCTH MUTPATHH YPe3BHYAiino IItoxo ofjopMieHHas U Opej-
CTaBIAKNINAA CKOpee cepuio yyacTkoB oboramenns, Caoyuam o6-
paszoBaHHs TONOOHEIX 20H (BepHEe YYACTKOB) XOTA W peJKH, HO
BCe JKe BCTPeYaloTes, I OHM JIaI0T NPEKPACHYIO NJIIIOCTPAIMIO TOMY,
YTO B HEKOTOPHIX YCIOBHAX 30JIOTO CIIOCOOHO K OTHOCHTENIHHO BHA-
YUTETBHEIM TIePEeMEeIIeHN AM.
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Rakue ke yCTOBNs MOMHO CUHTATh GJIArONPHATHRIMA A5 06 pa-
BOBAHUA B0HBI WM OTJCIBHEIX YYACTROR o0oramenmsa’?

Hars ckonbko-HEOYNL OUpENEEHHBII OTBET HA 3TOT BOIPOC
JOCTATOMHO TPYAHO BBUAY oOmeil HeBEIACHCHHOCTH XapaKTepa M-
rpamumu 30JI0Ta.

Ho oueBmmmo nce ke, 4TO MOMHO CUHTATEH DIIaroIPH ATHHIMEI
clienymoinue yCHOBHH: HHepTHBIC GOI{OBHB ODOpoOABl U UJbHAA
Macca; o0HJIMe INpPUTa W JIPYIUX CyJAb(HI0B, MOTYIIUX I0CTABHTEH
H2SO4 m Fes(SO4)s; mammuue Maprasencojep:kaliix MHUHepPaoB;
TUCUEPCHOCTH BOJIOTA; XOPOMAd BOTONPOHHIAEMOCTh, JIOMYCKA-
mag OTHOCHTEILHO OBICTPYI0 MHI'DAIHIO PACTBOPOB; CpPABHHTEJb-
Hasg CTAGUILHOCTL YPOBHA TPYHTOBBIX BOJ, 00YCIOBIMBAIONIAA
JINTeTBHYI0 HepepafoTky II0BEPXHOCTHRIMU BOMAMI OTHHX I Tex
JMC NOpOIH PYAHOTO MAaTepHasa.

B nopapnamonieM GOTBIINHCTBE MECTOPOEICHHE COBOKYIHOCTH
yclioBnii, GIarONPHATCTBYIOMAX B3HAYMTENLHOH MUTpAmud  30-
JI0Ta, He OCYIEeCTBIAACTCHA, I HIKAKOH CKOIBKO-HHOYAL 0fopMIteH-
HOHl 30HBI OfOrameHHA We BO3HOKaeT. B myumem ciyuae oGpa-
BYIOTCA JINIIBL OTHEIBHEIC MECTHEE KOHIGHTPAIH, CIOPAJMYCCKH
paccesiHHLBIC B 30He OKHCACRHA HA pA3lIHuYHBIX e TOPHM30HTAX.
Eme Gomee wacto oTcyTCTBYIOT jAake W TOROGHBIC CIOPAJHYECHN
oforaimeHnple y9YacrTk#, M BOOOIE HC NPUXOAUTCA TOBOPHTH O
RaKoH-IHO0 MuTpamuu 30J10TA.

Bmecre ¢ Tem mmkorna He Hamo 3a0BIBATE, YTO 30JI0TO YiKe
B CHIYy CBOCIl 3HAYATEIHHON HETOABIYKHOCTH MOKET OGYCIIOBHTL
TO, 4TO PyJABl 30HL OKHCHAeHHA OynyT ropasno Oorade 307I0TOM
IOIIOTGHHBIX Pyd B pesylibTaTe BHINEIauYMBAaHUA APyrux Gosee
MO/IBEARHLIX BJIEMEHTOB.

IT0 «OTHOCHTeNLHOe» OGoTaleHIe 3a CYeT COKPAMEHUS Pyji-
HOH MAcCH ABIAETCH BECHMA PACIPOCTPAHEHHEIM, M ¢ HUM BCEIrja
OPUXOAUTCA CUHTATHCA IPH ONEHKE 30JI0TEIX MECTOPOM{IeHMII.

1 ecsim eme, kak HepeIKO GHIBAET, YOOMAHYTO® (OTHOCHTEIb-
Hoey oborameHme YCHIIMBAETCS OOOTAIEHHeM 34 CueT IeHCTBH-
TeJILHOI MAIPAIUE 3070TA, TO PA3HHIA B CONCPMAHHAX PYX 30HE
ORHCJIEHHA N PyA FHIOTEHHBIX MOMCT OKa3aTLCA OYCHB 00IBLIIOM.

B cnazu ¢ srum HGO6XO,T_[HMO NCRAIOYATCILHO OCTOPOH{HO HH-
TepPNpeTHpoBaTh pe3yALTATEL ONpONOBAHMA IOBEDXHOCTHEIX Ya-
CTeH 30JI0THIX MecToposaeHuil. BB 3HaunTeIbHOM OOJILIIMHCTEE CIIY-
98eB TUIOreHHLIC PYAB ORaKYTCa Ooce OCAHBEIMA 307I0TOM, He-
Helln Pyl 30HBI OKMCJICHUA.

7. CEPEBPO
I'mnorennas mumnHepaxorns
Has ynoGersa ofo3pennsi THIIOTeHHOI MHHepaJormm cepedpa,
Boo0Ime MOBOJLHO pasHoOOpa3Hoil, mesnecooO6pasHEM OymeT pas-
6ute cepebpocofep:Raimie PyAH HA JBe TPYIIIIHL.
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K opHoil Tpymme MB OTHECeM Takue PYAbl, B KOTOPHIX CLeuu-
(uueckn cepedpsAHBEE MHHEPAJB IMCIOT 00JILIIOE PasBHTHE,
B CBASH ¢ YeM cepedpo ABIAeTeA B NEHHOCTHOM OTHOMIEHMH CaMbIM
BAXKHEIM WM OJHAM 3 HambOoJIee BayKHEIX METaJIOB B PYAHOM
MaTepuae.

ITo crapnuHON TepMmuHoIOTHM 510 Oy/AyT PyAB Tak HasblBae-
Moit Gmaropoanoii cepedpsanoit gopmamun. Comepsanme cepebpa
B HHX, KAk UPaBUio, BRIpajKaercs Nu@paMi TOPAAKA AECATHIX
OpoNeHTa WAW B OTAENBHHX CJydYasgx HECROJBKHY HPOLHEHTOB,
WHAYe TOBOPHA, ONpeeserTcs KUJIOTpaMMaMu W JIeCATKAMII KO-
rpaMMoB cepeGpa Ha TOHHY pPYIH.

Ho sropoit rpynne oTHeceM PAJOBBIC MEIHEe, CBIWHIIOBO-IUH-
KOBBIE U TOMY HOTOOHBIE pyis. B #ux cmemmmyeckun cepedpsHbe
MIHEpaJs WTPalT PoJih COBCPIIEHHO BTOPOCTEHNECHHBIX IpAMeceil
W WHOTHA BoBCe moutn orcyrersyior. Coxepskanme cepebpa ompe-
JesAeTcs OOLIYHO COTHIMH W THICAYHBIMH TIDONEHTA (COTHAME M
IecATKAMI I'PAMMOB HA TOHHY), I B OOMICH UEHHOCTH PYXBl 9TOT
MOTAJIJI MMEET BIOJHE [OJYMHEHHOe 3Ha¥eHne IO CPABHCHHIO
¢ MefbI0, CBUHIOM W IMHKOM.

Mecroposkjenns, Hecyinie pyasl HePBON I'Py LB, OTHOCHTEGLHO
penKm, OyAy4nm cBA3aHB ¢ ONpeIeJICHHBIMA, HE YacTo BCTpedaro-
wpMued  reodormdeckumn  yesopuamu.  Hemsmepnvo 00JILIINM
pacupocTpaHeHHeM TOAL3YIOTCA MEeCTOPOMKICHIA, 3aRII0YA0NNe
PVl BTOPOH TPYUILI, MCCTOPOMKAEHHA OCHORHUBIX IBETHHIX Me-
TallZIOB, W3BECTHRIE BO BCEX 1I0YTH PailoHAX 1POABJIEHOsS HHTPY-
ampnoil jlesresibHocT. B ofmeii Mmpomoil mpomykmmm cepedpa
PY/ OCHOBHBIX IBETHBIX MCTA/JIOB MI'PAIOT Temeph 0OoJee 3Haul-
TeILHYI POJb, 9eM PYAH cuermu@uueckn cepedpaHbie.

B cBsm co BCeM ATHM IVIABHOE BHIMAHHC B JA/IhHEHIIeM HaMH
fyzer oOpaiieHO NPENMYINECTBEHHO HA PYAB BTOPOIl TPYIINEL.

B mepeom Tmie pyj cepefpo BaKIIOUACTCA IJlaBHBIM 00pasom
B BUE pasHo0OpPasHHIX CYAL(OAHTAMOHWTOB W R MeHbIIeil Mepe
cyIbHOapPCeHNTOR U CYALPOBNCMYTHTOB, KAK UNCTO CepelpAHEIX,
TaK I CBEHNOBO-cepeOpsnEx, MegHo-cepedpsaunix n 1. m o
YHHEHHOE 3HaYeHwme HNMenT OOBITHO apreuTuT u caMopojiaoe ce-
pe6po, xors B orfensHBIx ciayuaax (manpuvep Koambr, Onra-
pro) camopojHoe cepedpo 00IagaeT BeChMA WHTEHCHBHEIM PA3BUTHEM.

B ofmem ke mambojee THNWYHRIMIT, HamGojee pacilpocTpa-
HCHHBIMIT MHHEpaJdaMu Py Hepnoﬁ Tpynmnsl cropee BCETO MOM{HO
CUMTATH UMPAPLUPUT, OJERIble PYIH, cTedanut @ OTIACTH IOJIM-
GasuT M LPYCTUT.

Bo sropoii Tpynue pya IIaBHBIME HOCHTE/IAMEA cepedpa B 110/{aB-
JA0MEM OONBIIMHCTBE CJIydaen ABISIOTCH  cepeGpocosie prrarimit
rajieunT 1 passoodpasmsie Onexiasle pyasl. OcoleHHO MIAPOKAM
pacIpoCTpaHenmeM MOJIB3YIOTCs PYAB, O6inbmas uacTs cepefpa
KOTOPBIX CBA3aHa € TaJeHHITAMH,.
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Cepebpucroctn nociaepunx wame Beero odycioBiena aBymsa
npuyuHamMi. C Of(HOI CTOPOHEI, cepe6po MOKET HAXOAHTHCA B Ia-
JEHHTEe B BUJE MeXaHmdecKoii mojMecn cnenuuueckn cepeps-
HEIX MUHEDAJIOB, TAKHX NPEHMYMECTREHHO, KAk GieKias pyma u
apreHTuT, W ¢ APYTOil, — 3AKAOYATLCA B IaJCHHTE B TBEPHOM
pactsope. Mnaue rosops, B rajeEmTax MOKeT HPHCYTCTROBATH
¢BHIEMOE» cepebpo, Jerko o0BMHO OGHADYMUBAEMOE TPH MIKPO-
CROTIHYECKOM H3Y9YeHHM, 1 «HeBHAuMoe». COOTHOIICHHs Mery
TeM W JIDYI'HM BapeupyIOT B IIMPOKHX Ipejesax. Tax, B BocTOu-
HOM Jalaiikajibe CcepeGPHCTOCTL TI'aleHATOB ONPENeNAeTcs IaB-
HEIM 00pazom cepefpoM, HAXONAMMMCA B  TBEPIOM pactsope,
B ATALUCKNX KE TOUTH HCK/IIOTHTENLHO MeXaHHYECKOH HPIMECHID
GICHIABIX PYI.

CepeGpsaEble MUHEDAIE, PA3BUBAIOINECS B TAJCHHTC B BUAe
MeXaHWYCCKOH IOAMECH, WMEIT pA3lMYHOC IPOMCXOIKICHIe.
B page cayuaes omm upexcrammmor mpomyrr pacmama (rostHOTO
WM HEHONHOrO) TBePHOTO pPACTBOpa CepeGpAHBIX COEJUTHEHMIL
B TajJeHnTe, B IPYIUX — Pe3VILTaT OTIOMenHsi B rajleHnte (Iy-
TeM METasoMaTo3a w T. i.) GoJee NO3NHAX CepeGpPSHBLIX MuHEpPa-
7I0B #, HAKOHCN, B OUeHL PEIKNX CIYYaAX NPENCTABIAIOT PeJITKTHL
S4MCIICHHBIX TaJICHATOM 0(oJiee DaHHMX CepeGpPAHLIX MIHEpPaJoB,
TAKHX, HAaNpUMep, Kak OJekias pyma.

B ofmem ciaywae momuHO HapucoBaTe cebe clejyomyno Kap-
THHY 00pPasoBaHus CepedpocOmep:KANUX TaJeHHTOR CO BCOMH NX
0COGCHHOCTAMM, : .

I3 TepMasbHbIX PacTBOPOB OTJIATAETCA TeM WM HHBIM myrem
TalleHnT, BMCCTE ¢ KOTOPBIM CRJUTCA M cepedpo, MCKIOYMTeIILHO
B BUJIC TBEPAOTO PACTBOPA KAKHX-TO CYMbLYHIHBIX CepeGpaHBIX
CoefuHenuit B ramenute. B mamemeiimem, no Mepe uavemenns
(pUBHRO-XUMIUCCRIX YCIOBHIL, 3TOT TREPIBLL PacTBOP MOKET HMETH
pasmmunyo cyanoy.

OH MOeT IOIHOCTHIO COXPAHHTLCS, W TOTJA MBI OylleM mMeTs
TAJICHATHL, CepeGpo KOTOPBIX NEMKOM 3aKJI0UAETCS B HEBHJNMOIL
(opme. Miumocrpammeii nogobuoro ciywas asmsercs Kamamucikoe
MecToposerne (Bocrounoe 3alaiikamse). B ero pymax mpm je-
TANBHEHITNX HCCSJIOBAHEAX BOBCE HE OBIIO o0HApysKeHO B Ta-
JICHUTE CEPEOPAHBIX MHHEDAJIOB HPH  HOCTOSHHOM  COMNEPIRANEE
20 r/r cepeGpa ma 1% csunma,' npu waTeropuueckm TOKAZAMHOI
CBA3H cepedpa TOMBKO € I'aJIeHITOM.

B npyrux emygamx TBepiEi pacTBOp pacmagaercs MOMHOCTHIO
W1 9aCcTHYHO, B 3ABHCAMOCTH OT He SICHBIX eme JJIA HaC YC/AOBMIA.
Ilpn  5TOoM BOBHMKAIOT TaNeHHTH ¢ MEXAHITIECKON HOIMECHIO

! Iepeuuc:enne cojgepmanns cepedpa ma 1% CBUHIA HOCTABISET GOJIb-
lnie yaodersa HpPM PasiMdHOTO POjia CPaBHEHMAX. :
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cepefpANLIX MENCDAJIOB I COfiePiKallue Ml BOBCE He COfepsRamme
HeBAIMOE cepedpo.

Boabmoe yCJIO;KHeHHe BHOCHTCA B HapHCOBAHHYIO CXeMy BO3-
MOJKHBIM PA3BUTHEM B TajleHNTe CepefpsHBIX MIHCPAJIOB IIyTeM,
HanpuMep, META30MATO3a, Ipu 00paboTKe TaeHMTa TepMabHEMI
pacTBOpaME B LOCIeNylomue, Golee NO3JHME cTajum (OpMIPO-
panusa Mecroposkaenns. Hawmomem, Kak yme yHOMHHAJIOCH, CaMm
raJeHUT B CBOC BPeMs MOT GBITHL OTJIO;KEH 33 CueT MeTasoMarosa
Karnx-nb0 PaHHEX cepeGpocojiepiRAMAX MUIHEPATIoR.

TakuMm 00pasoM, Ja:Ke B YICTO THIIOTEHHBIX pyJAax ocobeH-
HOCTH pasBHTHs cepebpa B TajJleHHTax MOTYT HpPEeACTaBIATh J10-
BOJIBHO CJIOMKHYI0 KApTHHY, M € 9TUM CJeLyeT CUHTATBCA IIPH
amajmse BOTMPOCA O BTOPHYHOM cyabuanom oforameHan cepe-
Hpom.

HeGeasIHTCPECHO OTMETHTE, KCTATH, YTO B TeX CJydYasx, Korja
cepeGpucTocTh pyA OOYCHOEIeHA NPEHMYIeCTBEHHO FAJeHHTOM W
NOCJIENEAH Majo 3aTPOHYT NPOTECCAMH META30Marosa cepedpsi-
HEIMII COCJUTHEHHAMI B IIO3JHIE CTafimm, Ha0JI0XaeTcd Heperko
IOpPA3NTENBHOe TOCTOAHCTEO COOTHOMEHHH ME:KLy cepeOpoM o
CHBUHIOM B rumorennnix pymax. Tag, B yme ynommHamemcs Ha-
JIAMHCKOM MECTOPO;K/EHIH OTHOIIeHNe cepedpa K CBHHILY HACTOILKO
HOCTOHHHO, 9YTO B IpOMecce pasBeJOK OTHANa Jlame HEOOXOjM-
MOCTR aHanmsa Ha cepeGpo Gompmuncrsa Tpod.t

Buomne amajormupnoe HAOMOZaZoCh W B MECTOPOKICHIN
Bynkep Xunan Maiin (Afifao), ¥ BepoarHo, YTo TaKue CIydan
JIOBOJILHO YACTHL.

Cpapiterne cepeGpUCTOCTH THIOTCHHBIX DY/l PABJIHIHBIX CRUH-
HOBO-MMHKOBHX MECTODOKIeHNI, I'pPUHANJICKAAX K Me3oTrep-
MAJILHOMY THIY, ¢ CepefpPHCTOCTHIO, CBABAMION MPEMMYMCeCTBEHHO
¢ raJeHnToM, HPHBOJUT K OYCHL HHTEPCCHBIM BBIBOJAM.

OxassBaeTcsi, YTO B4 HEMIOLHME HCKITIOYEHHAMA OTXOOMHLIe
MecTOpOenns 06Ia/aloT BechMa CXOHOM cepefpHCTOCTRIO, KO-
Je6momeiica wame pcero B mpegemax ot 10 mo 25 r/t cepefpa Ha
1% cpmunma. Eciam ywects mpu aTOM, 4TO MMCIOMMECH JaHHbIe O
COflepyRAHMI COBEPIIEHHO He OCBOOOMKICHEI OT MHOIHX YCJIOFKHE-
HUf, RHBLIBACMBIX CYTCPICHHBIMIT W TOMY MOJOOHBIME MPONECCAMM,
TO MOJKHO TPEJIIOI0KUTE, UTO B JIGHCTBHTEILHOCTH NPEIeIEl KO-
JeGannii B comeprkanum cepeGpa eme Oosiee y3KM, HYCM BBITICHPH-
BeJeHHEIC,

B cpoio odepean 8TO GpocaeT HEKOTOPHII CBET HA TCOXHMMIIO
cepefpa W CBUHNA B TePMaJLHOM IIPONECCe I NOJYEPRABACT CPaB-

1 Crarmermieckas obpadorka Gozee wem 500 amanmzon ma cepebpo u
CBUHEN MOKA3AJa IIOYTH HAEAILHYI NPAMOIHHEHHYIO 3ABHCHMOCTL MEIRILY
ATHMH MeTaJIIaMI;I.
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HATEJbHOe OMHOOOpasHe YCJIOBHH, ONPEACHAIIAX KOJIMYCCTBO
cepefpa, BXOIAMErO B TaJIeHAT B TBEPIOM pacTBope.

3aKapunBag Ha 9TOM CXEMATHYCCKYHO XapaKTepHCTHRY THIIO-
TeHHOI MWHEpaJoTHH cepefpa, YIOMSAHEM B 3aKJIOYEHUE, YTO
PYOHBII MaTepmall, KOTOPBI MBI Ha0II0JaeM B JaHHOM BEIXOJIE,
09CHB MaCcTO ABIAETCH NPOJLYKTOM OKMCJICHHA He THIOTEHHHX PYI,
a pyn, mpeTepueBUX B TOH HJIM WHOII Mepe BTopuuHoe oforaiie-
ume. [TocenHee BHOCHMT jaibHENIIHe YCJIOKHEHHA B KapTuooy
cepeGpucTOCTH; KpOMe TOTO, B CBS3H C HUM MOLYT HOMYYHTh 3HA-
YHTeIbHOE PARBHTHE MEHEDAJEl, B YMCTO TMTOTeHHBIX pylax 607b-
HIOTO pacmpocTpaHeHnd OOLIYHO HEe HMEIONe, TaKme, HalpuMep,
KaK camMopojHOoe cepefpo M ApPIeHTHT.

Oxucaenne n pacTBopenue cepeGpPANBIX MHHEPAIOB

W3 MuoTOMMCICHILIX cepeOPAHBIX MIHEDATOB PAGCMOTPIIM 31ech
ORHCJIGHIE H PacTBOPEHNE TOJBKO APreHTHTa, NEPAPLHpPHTA, TET-
pasipuTa m caMoOpoxHoro cepefipa, Kak MUHepaIoB, Hanbosice pac-
IPOCTPaHEHHEIX B PYNAX, UOJBEPTHYBIIMXCA B TOM MM HHOI Mepe
BTOpHYHOMY (cymeprennomy) oforameHnio cepebpo.

M3 srux MmHepanoB, cyas mo sKCHEPHMEHTAILHBIM M MOTEREIM
TAHHEIM, CAMBIM YCTONYNBEIM B YCJIOBHAX 30HBI OKUCICHIA ABIACTCH
camopofmHOe cepebpo, jpamee clelyeT apreHTHT, UPHHAJTe KAl
K rpynne CPaBHUTENLHO YCTOHUMBLIX CyanUIOB, u, HaKoHer,
UAPaprupuT M TeTPasAPAT, KOTOPHIE OKUCISIOTCA H PACTBOPSIIOTCH
OTHOCHTEJLHO OBICTPO.

Camopojnoe cepefpo B BONSHO-BO3IYIIHEIX yeaoBuax (H20 -+
+ O2) npakruueckn BoBce He uamensercda. [eiicTsue me Ha wero
H2SOs m Fex(SOs)s mamocrpupyercss caemyomumm 9KCIe PUMEH-
tamn Hyra (Z, 231—232). Hycouer cepebpanoit (oasrn uio-
majnio B 2 em® obpadarenamca 75 cm® pacrsopa 0.1 n. HaSO1 1pu
Temneparype 22° B tevenue 73 mueil B 8axpurroii koabe. [Tpu srom
B pacrsop mepemuro B Bujge AgaSOs Bcero 0.00019 r cepe6pa.
Ho xorma » Tex sxe yemosusx cepefpo Gbuio o6pafoTaHo cMechio
pactBopoB 0.05 M H2SOs4 m 0.05 M Fe2(SO4)s, 10 B pactBop ne-
pemuro 0.08252 r. Taxum o6paszom, nanGoee aKTHBHBIM PACTBOPH-
TeJaeM  caMopomgHoro cepedpa orasmBactea me HoO - O mum
H2S04, a Fe2(S04)s + H2S0s. Amamornunoe nabaoIamoch B HKC-
OePHMEHTAX € APreHTHTOM U B MeHbMell Mepe ¢ IMHpPapTHpUTOM.

Tem e Kywowm (1, 231) npogenann 651N TaKMe WMeCTe0BaHHA,
ITo 1 r aprewrura u mapaprupura o6pabateiamocs 200 cm® Hz0,
0.05 M H ,SO4m emecrio pacteopos 0.05 M H2SOam 0.05 M Fea(SO4)s
B TEUYCHHE HPONOJKUTENbHBIX cpokoB. Ilomyuenusie peaynbraTsr
npuBefensl B taba. 12, B koropoit A oGosnauaer 0.05 M pactsop
H2S04 m ¥ — 0.05 M pactsop- Fes(SO4)s.
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Tabnuna 12

PesyabTaThl dKCIepuMenTos Kyka mo pacTBOpeHuio cepeOpAHbIX

cyanuaos
1
Munepai PactBOp Howep: f Bt Iﬁggff’g?fggggﬁi
MEHTa, B CYTHaX
ApPremTar . . . . « . - H,0 0.0010 ‘ 98
» £ gl S 0.0019 | 98
» S0 s B liir s BRI A1 F=3:1 0.0062 98
» s e ArF=1:3 0.0074 98
[lmpaprapnt . . . . . . H,0 0.0111 101
» R TR L T A 0.0093 101
» ArR=3:1 0.0120 101
» B srdaray . L i e 0.0125 101
» e 0.0144 101

W3 Tabanmel MOsKHO BHAETH CPABHHTEILHO cnaboe jmeilcTBUe HA
aprenrar H20+ O 1 peskoe BJMAHHE HA CROPOCTH pacTBOpeHH
Fe2(SO4)s. Menee oTpaskaeTcsi BIMAHKE TOCJICTHETO Ha CKOPOCTH
PACTBOPCHIA NHPAPrUPUTA, OTHOCHTEIBIO GEICTPO PAa3yararmle-
FoCH W B BOJAHO-BO3IYIIHHIX YCIOBMAX (IPEMepHO B 11 pas Ow-
crpee aprentara). Hyk ormeuaer (u #TO BUAHO M3 TAOJMIBEL), uTO
wosmuecTno Fep(SO4)s He MMeeT CYIIECTBOHHOTO BHAUCHHHA, U X0~
jaraer, 4TO POJIh r0 CBOGHTCA IPEMMYMECTBEHHO K yHANCHITI
cepoBOOPONIA, BOBHIKAIOIIETO NpH NeiicTBIM cepHOll KHCIOTHL Ha
aprentTHr:

AgsS -+ HaS0s > AgaSO« + H.S.

Peagmus 57a GHCTPO TPEKPAMAcTC, KAK TONBKO HAYIMHACT obpaso-
BHIBATLCS CEPOBOOPOX, ocobenno B ciydac, ROTJA cnabxenne
¢BOGOJHEIM KHCJIOPOAOM HE BIOJIHE JOCTATOUHO.

Mpu mamugan ke F2(SOa)s, ymmBEpCatLHO ynansaomero HeS:

HaS + Fea(S04)s = 2FeS04 + H2S0a + S,

peakius PACTBOPeHHA APreHTHTa B cepHOIl KucsoTe OHCTPO 1PO-
rpeccupyer Hampaso. IpuanzuTenbHo AHATOIHIHOE neiicTBre
B CMBICJE YCKOPeHMs pacTBOpenust cepeGpAHKIX  cyabujI0B
B CepHOfT KuCIOTE JOJKHBI OKA3BIBATH M JPYIue coemHenusd, 00-
Jajlaoie OKMCINTETBHBEIME CBOHCTBAMU, RaK, HanpmMep, BBIC-
mMe OKHCJBL MapraHia.

OTHOCHTEIFHO Xapakrepa W CKOPOCTH H3MEeHEeHMT cepebpoco-
[epIRAIAX TeTPasAPUTOB DRCIEPUMEHTATILHBIX nannsx mer. May-
yeHHe e OKHCJIEHHBIX DY/, 3aRIOUYAIONHX B cefie M TeTpa’pHT,
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OOBIYHO TOKABBIBACT, YTO ITOT MUHEPAJ CPABHUTENLHO OHICTPO
oxncaserca. B uacrmocru, Amgepcon (27) cumraer ero memee
YCTOMYMBEIM, 9eM rajaenut u Xaapromupur. Ipn atom, mo monepsim
Hal0JI0/\CHUAM, OKHCJIEHUE TeTPad[pHuTa LPOTEKAeT TOPasgo Golee
OBICTPO B ciyyae TPHCYTCTBUS B PyaX UHpuTA,

Moskno, B ofmewm, crenyomum o6pasoM pesioMHpPOBATL UMeIO-
nyecsl dKCIePUMEHTAIbHEe U LOJEBHE JAHHBE 10 BOUpPoOCYy 06
ORMCJICHUE M PacTBOPEHMM IIaBHEUMNX cepeGpAHLIX MUHEDAasoB.

Canmoposnoe cepe6po u aprentut (B 0co6ennocTH nepsLii Mune-
pas) B BOAAHO-BOZIYIHKIX YCAOBUAX H3MEHAIOTCS 0UeHE Me/LICHHO,
MPAPIHPAT U TETPAsAPAT OTHOCHTENLHO GHIETPO.

OnnoBpeMeHHOE TpPHCYTCTBHE M €ePHON KHCIOTH W OKHMCHOTO
JREJEBHOTO Ccymbpara upesBHYANHO YCKOPAET, KAK NPABMIO, TpPO-
Lecchl OKMCJICHHA H PacTBOPeHUs BeeX cepeOPAHEIX MUHEDAJoB.
Caegosatennuo, B MECTOPOIKACHUAX, HeCYIUX OGHIBHLI nupur,
raapupii  weroynuk nonyuenus HaSOs m Fez(SOa)s, cepeGpo, 6y-
Jet obmajgarh, UpPM UPOYMX PABHEIX YCAOBUAX, GONBINEN 110JIBH-
HOCTBIO, HEKEIN B MCCTOPOKIeHUAX, GelHEIX IUPHTOM.

Hanee, Bpax am mykaaeTca B yNOMUHAHNE T0 0GCTOATENLCTRO,
4TO BO BCeX PasobpanHBIX HAME CIYuasix OKHCICHHA M PAacTBOpC-
HOA cepeOpAHBIX MHHEPAJOB TIABHBIM HPOAYKTOM OKA3HIBACTCSH
Ag:S04, manemeiimas cyasba KoTOporo pacemaTpmBaercs n cite-
lylolnei Tiase.

Murpamus u ocamnenne cepeGpa B yeaosusx
80HBI OKHCJIEHHS

Cyandar cepebpa obmagaer cpaBENTENLHO 3HAUNTETBHON pac-
TBOPUMOCTEI0 — 7.7 r/at mpm 18° u 8.3 r/n upu 25° C, no Bechma
HeYCTOMYNB W BOCCTAHABIHBACTCH JI0 CAMOPOJHOTO cepefpa pas-
JUYHBIMH COCJMHEHHAMU, OOBIYHO BCTPEYAIMMHCH B B0HE OKHC-
sennd. Hpome roro, ramompnmMm pacrropamu cepedpo BHICAKM-
BaeTcH U3 cepebpanoro cyanfara B Buje Kpaiine TPYIHO PacTBO-
PUMBIX XJIOPHIOB, GPOMUIOB M HOTHIOB. Haxronen, pricoroe mo-
Jomenne cepedpa B cepun lllopmana ofycnopiamBaer 0THOCHTENLHO
HHTEHCHBHOE B3anMoneiicTane Ag2SOs ¢ paAmoM cynnduion, Benymee
K 06pasoBaHuio CymepreHHsixX cyabdujion cepefpa, M XoTa mocien-
Hie CKOMBKO-HUOYAB NIMPOKO PasBHBAIOTCA JIMIIL B B0HE BTOPHU-
HOTO CYMb(UAHOro oforamenns, HO U B PACCMATPHBAEMEIX yeato-
BUAX OHH BOBHHKAIOT BECLMA HEPEeIKO.

Tawnw o6pasom, nase ne ynommuasn o JIPYTUX BTOPOCTELEeHHBIX
OyTAX OCAKIEHHA cepebpa, MOMKHO cKasaTh, 4TO, HECMOTPH Ha
OTHOCHTEJILHYIO PAcTBOPHMOCTS cyiibaTa cepeGpa, Murpamus ero
B 30HE OKHCJICHHA BeChbMa 3aTpyIHeHa, ¥ HeoOXO0IUMO HaJHule Ka-
KUX-TO CHeMHAIBHBIX ycIoBHil, 4T066l npnjgars cepeGpy Gomee mmm
MeHee BHAYMTEIBHYIO IO/JBUIKHOCTE.
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Jlns BeIicHeHHA HTHX YCIOBHH pasdepeM CXeMAaTHIHO OCHOB-
HEle Tyt ocaykiemms cepebGpa W Tpesle BCEro (QUKCANMIO ero
B BuJIec TaJloreHAZ0B.

PacTropumocts TAIORAAEX COSXMHEHH cepebpa HUYTOMKHA M
ompegensercs caexyommva mudpass B v/m mpn 18

KEOE., 0000, % JO.0018
Kaglin, 7o L oiwint, 00008
Bl o ey, 5 x 0000003

Tak kax, manpmvep, xaopaasl (NaCl) modarm Beerja npucyTeTByoOT
B BOJIAX 30HHl OKUC/ICHHS, TO BHOJHE YMECTHO 33[aThCH BOIPOCOM!
He MCKIIOYAT Ji OHA BOoONIe BO3MOKHOCTH MMIpanuu cepedpa B
namux yemonnax? HasTor Bompoc MOKHO OTBETHTE TAKHM 06paszoM.
[amorennust cepeGpa | IpeIe BCETO XJIOPHJ| ero JeHCTBATETHHO
ABIA0TCA OXHUME m3 Hambolee pacmpocTpaneHHHX (Gopm (urca-
mun cepefpa B 30HE OKUCICHAA, JOKA3BIBAT TOM CAMBIM 3HAUH-
TeIBHYI0 POMH TATOHIHHX coelnHennil B ocarkienun cepedpa.
Buecre ¢ TeM BausHHe HX B 9TOM OTHOMNIGHHM HE ITPCNCTABIACTCH
YHIEBEPCATLHBIM 10 caTexyfomuy npiramaav (1, 233): xnopui cepebpa
caM obmagaer HEROTOPOIl PAacTBOPAMOCTHIO; [ajee, KOTHYECTBO
FAJIONIHEIX COSIMHENNIT, IPACYTCTRYIOIMIX B BOXAX B0HBL OKMCIE-
Hitst, 0OLITHO BeChMA HE3HATHTEIBHO M BO MHOTHX CJIYYadX He MOKeT
00yCA0BATH TOMNYIO YBA3KY cepebpa B Buie rajorenunos. Haxo-
Hell, W 9TO, 1IOKAIYH, caMoe IJIaBHOE, BeCchMa BCPOSTHO IIIPOKOe
obpaszopanne KOMIOHIHKIX pacTBopoB cepebpa. Masecrno, mampn-
mep, aro rujiposons AgCl serko oGpasyerca npu pearmuaAx oOMer-
HOTO Pa3jIo/KeHns PACTBOPUMEIX cofTeil cepeGpa co IeTOouHBIM XJI0-
PIJIOM [PH YCIAOBHM BHEPTIMTHOTO B30AITHIBAHHA I PE3KOrO Ipe-
ofMATAHESA TOTO WMJIH JAPYTOro W3 Pearmpyomux coeXHHeHi.

[lomo6usie ycIOBUA He TAK yiKe TaJeKH 0T PacCMATPHBAGMEIX, 1
IOTOMY TPY/HO OTPHIATE BO3MOMKHOCTH 00Pas0BAHUA KOJTIOMHEIX
pacTBOPOB TaNOTeHMAOB cepefpa B some owmciennd. Haw semmka
BTA BO3MOKHOCTH M KAaKk YCTOHYABE KOJUIOHTHBI® PAacTBOPH B 00-
CTAHOBKE 30HBI OKHMCJICHUS, MOITHOCTLIO JAJIEKO ele He BLISCHEeHO.

Bropoit raasueiimmmii myTe ocanieHua cepebpa — aTO BOCCTA-
HoBIeHme cepefpsanoro cyasfara Ko camopojHoro cepebpa B me-
JIOUHEIX, HEHTPAJBHEIX A JaKe cIaboKHC/ILIX PAacTBOpax pas-
anuEEMA coefuHeEmaMu. Tak, medslit psax cyabPUIoB, COrVIACHG
srcmepumentam Ilamnvepa, Bacrmma m TIpayra (I, 235—236),
OCAKIAET CAMOPOMHOE cepeGpo H3 HeHTPANLHBIX U CITA0OKMCILIX
PacTBOPOB.

OcobeHHO GHIIBHOE JeiicTBHEe B HTOM OTHOIMIEHWH OKa3bIBaiOT
pasim4Hble APCOHMIbI, TAKNE, KAK HIKKeJIIH, MMaIGTHH 1 KOOaIb-
THH, HEKOTOPHEe M3 METHHX CYIb(YUIOB — XAIbKO3MH M KOBEJIHH
M U3 OGHMHEIX cyTb(uaos — mapporun m apcemomupur. Ocamu-
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TeJbHOE BIMSAHHE OKABLIBAT 3areM KYIPHT, OPraHAYeCKHE CO-
eIMHEeHNA, CaMOPOJAHAH Me[b M T. IL

Ho nan6onee BasxuniM BoceranoButeneM cepebpanoro cyabdara
B YCJOBUAX BOHB OKHCIEHHS ABIAeTCA, HecomHeHHO, FeSOq,
gelicTByomuil TakuM ofpaszoMm:

Ag2S04 + 2FeS04 ﬁ 2Ag + Fe2(_504)3.

drcrnepumentsr Ilywa (I, 236—237) yGepmrennHo mokasanm
apauenne FeSOs mpm ocampenunm cepeGpa U3 CEePHOKHCIBIX
pacTBopoB m pacTBopoB ¢ Fez(SO4)s. [una smux cayuaes Kyxom
BEIBEJICHO CJIeJYIONee PABEHCTBO:

...C,:_.?_.E:ET:T__. =1 163 e
e Ag*

B KOTOpPOM CF(: ofo3navaer KOHIOCHTPAOUIO MOHOB OKHMCHOI'O He-
jiesa, C'Fe™ — BaKUCHOTO M C'Ag” — KOHIECHTPANNIO HOHOB cepebpa.
W3 sT0TO paBeHCTBA BIOJIHE 0YeBHIHO, YTO NPH MOBHIMEHNH KO-
9ecTBA HOHOB 3aKUHCHOTO jKejle3a cofepsKaHme cepeGpa B pacTBope
6yner Opictpo mommkatheA. BaykHO oTMeTHTh, uTO 0O0paTHO®
BJAHAHUE OKa3blBaeT MOBHINICHHME KOJNYECTBA MOHOB ORHCHOTO jKe-
nera, T. e. nopsnnenne konnenrpamun Fez(SO4)s. Hocnegnnii npe-
OATCTBYeT BOCCTAHOBIEHHIO cepeGpAHOro cyabdara W B OpPyTHX
yCIOBHAX ¥, TakuM 006pasoM, ABIAETCA OJHIM W3 BaKHeINIHX
$aKTOpPOB B OTHOMEHNH YBeINUYNBAHHA MOJBIKHOCTH cepebpa.
B s70ii jke ¢cBA3W MOHATHOI CTAHOBHTCA M POJIL OKMCJIOB MapranIa,
ofuervaiomux  murpanuio  cepeGpa mnyrem uepesoja FeSOa B
Fe2(S04)s, n poas Apyrux OKUCIAAIOMNX COCJMHEHMIT.

B o6mem MosH0 cKa3aTh, YTO, HECMOTPS 1A JIETKYIO BOCCTaHaB-
AMBaeMOCTh cepeGpAHOTO cynbdara, 00yCIOBINBAIINYIO IMHPOKOEe
pacipocTpaHeHHe CAaMOPOTHOTO cepebpa B OKHCIEHHHX pyAax,
murpanmusa cepebpa B cyab(aTHBIX pacTBOPaxX B M3BECTHOH Mepe
MOMKET OCYHEeCTBIAATLCHA opu HaJU4YNH H306H.HI)HOFO CBOGOI{HOI‘O
Ruclopona, npu jgocratounom Koimuectse Fea(SOs)s u H2SOq,
B IPUCYTCTBHI OKHCJIOB MAapraHma o T. I.

RuemoTHOCTE pacTBOPOE, MOBHMAKINAA YCTOHYHBOCTE KAK Ca-
moro cepebGpanoro cynefara, tak m B ocoGemmoctm Fee(SO4)s,
HECOMHEHHO — ABJIAETCA HeOOXOAUMENIMIIM yCIOBHEM MHTDPAIHI
cepeGpa B cyabdarnoil fopme, B CBA3M ¢ YeM B IPUCYTCTBUN 00MIIb-
HBIX I{&pﬁOHaTOB AJOBOJIBHO TPYAHO ONJIAaTh 3HAYNTEJILHBIX Hepe-
memennii cepeGpa. M spsijg s moskno coriacursed ¢ B. Immon-
COM, ODOogYeprRUBAOIIAM OTHOCHTEGJILHO MaJjioe 3HadeHue 3Toro
farTopa. OMMoHC Gasupyercsd, ¢ OLHON CTOPOHBI, HA YKCIEDPHMEH-
rax Papmua (7, 235), nokasasmero, 4t0 KaJbOUT, CHAEPHT H PO-
MOXPOSHT He OCAKAAINT cepebpa m3 yMepeHHO cJafBIX yTIeKHC-
JIEIX W CePHOKHCJBIX PAacTBOPOB, M ¢ APYTOH CTOPOHH, Ha TOM
¢axTe, 4TO GRUILHAA MAcca MOYTH BCeX OOOTANEHHBIX HA 3HAYM-
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TeapHyi0 TAyOUHY cepelpsHbIX MeCTOPOsKIenui, B ToM dncie 60iib-
MUHCTBA KPYHHEMMX cepeGPAHBIX MeCTOPOKIeHHI MUpa, coxep-
sut KapGowars (1, 325). Bonsme Toro, yraseBas, 4To pacTBOPH-
MocTh cepebpsnoro KapfoHaTa He Tak YK HHYTOKHA, BhIpamasch
wudpoii 0.03 r/x npr 18°' n mopemmaercsi B npucyrersnn COz,?
DMMOHC NpeIoJIaraeT Jaike SHAYUTENLHOE yuacrme KapOomaTmhix
pacTBOpPOB B mepenoce cepebpa. :

He Bxoms sjgeck B mompoOHBIA pazbop Beex 9THUX APIyMEHTOB,
OTMETHM TOJILKO CJegyiolnee.

Ixcmepumentsl PaBnua ene OvYeHb MaJl0 TOBOPAT TPOTHE OT-
PHIIATeTLHOTO BIAUAANSA KaploHaToB, Tak KAk 0eccoopHO, YTo B yC-
JOBHAX 30HH ORHCJCHUS, Tl MHOTO JIPYTHX COeJMHeHmil, BOCCTa-
HaRIMBAOIIX cepeGpsnEii cyanfar, npucyTcTBme KapOOHATOB,
yunaroxaomux H2S0s n Fex(SOs)s, B cuubHeiimeil mepe mmomo-
raeT HTOMY BOCCTAHOBJIEHHIO.

He Bmosime yOeZHTesbHHIM KajKeTCs M yTBep:kAeHEHe O BechMa
YacTOM PA3BHTHI XOPOTIO BLIPAIKEHHBIX 30H BTOPHIHOro oboraimie-
HEA B MECTOPOKIeHMAX, JKIJIBHAA Macca KOTOPHIX COJNEP:KUT Kap-
fomaTe, TAK Kak JUIsA PAAa CIydYaeB, TPHBOIMMBIX IMMOHCOM,
BO3HUKAIT OOJIBIIME COMHEHHA B cylnepreHnoM HPOUCXOMACHAN
COOTRETCTBEHHLIX 000TAMEHHEIX YYaCTKOB.

Kpowme Toro, 0iHO Hajnune KapbOHATOB, Pa3yMmeercs, HH B Ka-
KOil Mepe He paccMATPNBaeTCs HAMH Kak yclIoBme, mpejolipeie-
amomee orcyrcreme murpanui cepebpa. Ilocmexnsis upu Gmaro-
HPHATHOCT! JAPYTHX YCJAOBAH M HEUPE3MEPHOM KOJMUECTBe Kap-
GOHATOR MOIKET OBITH JOCTATOTHO 3HAYMTENBHOM, 4T00bl 00y CIOBUT
BOZNMKHOBCHIIE 30HE BTOPHIHOTO ¢YyJAbPUIHOTO 0fOrallens.

Uro ke wacaercs xapGomarnoil GopMsl murpamum cepedpa, To
3ech TPY/HO BHICKA3aThCS ONPeJeeHHo BBUIY Kpaiimeil cry-
JA0CTH COOTBETCTBEHHBIX JIAHHEIX, HO BEpOfATHO Bee jKe, 4TO B TH-
NAYHEX YCAOBAAX B0HH OKHCICHWs KapOoHATHAA MHTPAamusd ce-
pefpa me uMeeT HIKAKOrO 3HAYCHHS.

B ceasu ¢ cynndarnoil Murpanmeil cepepa GoIBIIYI0 BaKHOCTD
npuobperaer BOMpoc 0 MacmTabe PasBUTHA W YCIOBHAX obpaso-
panun apreatosposnta — 3Fe203-Ag20-4503-6H,0.

DTOT MUHEPAJ [0 HACTOSAIEro BpeMenu BCTPETeH JNIlib B OHOM
secTopostennn, uvemmo B Mectopomtemmm Tmnrtuk  Cramjapr
(IOra), B 30HC OKHCIEHMA KOTOPOTO OH MMEET OTHOCHTEIBHO Goab-
moe passurue. Ho ecum npuHATH BO BHUMAaHHe, 9TO APTeHTOAPOSHT
OTKPHIT CPABHUTEIBHO HEJaBHO® I YTO 10 ¢BONM BHCIIHHM ocobeH-
HOCTAM OH BechMa 0IM30K K APO3NTY U ILTIOMO0APOSUTY, TO HElb3A

1 He mago sabupate np1 8ToM 00BYHOE Kpaiife He3HATHTEIHHOS KOJIM-
4qecTBO cepebpa B pymax.
2 Jawonc npusojur madpy 0.846 r/n B Boje, machmennoi COz, Ho
He yKasnBaer, HpH xargoM jpasrenun (7, 230).
3 Buepssie omucan Hlommmom (95) B 1923 r.
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WCKIIOYATL BO3MOMHOCTBE YacToro ero nponycna HpH mpexnnx
uceaeosagnax.! Yeaosus 00pasoBaHus apreHToAposuTa He U3Y-
gensl. IIpegnomnosxenne Ilomnna (95) o pacTBopeHmm cyuabaToM
srese3a cepedpAHNX cyabQuIoB M HOCHeIyIOIMel KpHCTalIH3a-
MMM U3 PACTBOPA APreHTOAPO3HTA HE KasKCTCA BIOJHE YyOe[uTesb-
HBIM, XOTH M He HeBePOATHO.

Bee Bumeckazantoe BoI3bIBaeT He00X0IUMOCTS IPU COOTBETCTREH-
HBIX HCeAeoBaHusAX obpamarh caMoe cephbe3HOe BRIMAaHMEe Ha BO3-
MOKHOCTE QuKrcanun cepebpa B gopuvax, GIN3KHX H BHeIDIHe H 110
CYIecTBY K siposuty. Hak yiKe yKaspiBamoch, HC HCKIIOUEHA DBe-
POATHOCTL ropasgo Gojlee MHIPOKOTO PA3BUTHIA APTeHTOAPOBUTA,
qeM 9TO JI0 CHMX 0P YCTAHOBIEHO.

Buonre HOOJUYNMHEHHOe 3HAYCHMC I10 CpaBHGHHIO ¢ TOJBKO 4YTO
ONHCAHHBIMA cIIOCOOAaMU ocamjienns cepeOpa B Buje rajongoB (Ipe-
MMYIIeCTBeHHO B Bije XJOpHJa — KepaprupuTa) I CAMOPOIHOTO
cepebpa umeer ocaskieHne cepebpa B 30He OKHCIeHHA B Popme Tex
win nusix cyanpumos. O6macTe HX NIPenMyIECTBCHHOTO pPaspu-
THSH JIGKUT B LpelejiaX 30HBI BTOPHYHOI'O CyJIL(i)]"[IIHOI‘O oﬁorame—
HHA, B 30He jKe OKHCJCHHUs OHM 00pasylorcs JUIIb, TaK CKAalaTh,
B aHOMAJLHBIX YYacTHRAX. :

OGmpuit xapakTep HpoIecca BO3HOKHOBEHHA CYICPreHHbIX CYIb-
$ugon cepebpa jgajsexo ecue He fACEH BO MHOTHX CBOMX ocoOenHo-
CTAX, 970 0DYCAOBIEHO M HEZOCTATOYHOCTHIO DKCIHEePMMCHTAIILHBIX
MCCHeXOBAHNIT M TOJHBIM TIOYTH COBIAJICHNEM CYNepreHHOI cymb--
$umHoit Mumepamormm cepefpa ¢ COOTBETCTBEHHOH THIOTCHHOM.

Baaumomeiicteue cepeOpsinoro cyibara ¢ TeMd WA HHBIMH
CyappumaMa B CBANM ¢ BRICOKUM NO0J0:KeHHeM cepebpa B cepHn
Mliopvana Josskno Oblio ©Obl, Kazaaock, TOBECTH K HIMPOKOMY
MPOSABJIEHIIO peAKIUIl THIIA

RS + AgsSOs = AgsS + RSO

Ha camom jke memre, RaK yike YIOMHHAIOCh, Yamie ofpasyercs me
AgsS, a camopojHoe cepeOpo. Iipome Toro, uceiegoBanus BIOPMIHO
©o6orameHHBIX Py HOKABLIBAIOT, YTO IOMHMO CAMOpPOJIHOTO cepebpa
M apreHTHTa BechbMa I POKHM, & B HEKOTOPHIX CJIY4afx u npeodiia-
JAaImIM  pPpasBUTHEM IIOIU::ByIOTCH paSHOO6paBHI)Ie GyﬂL(i]OElHTHMO—
HUTHL M cyaboapcenuTsl cepedpa u 0cobeHHO NUPAPTHPHT.

Mx obpasopanme a ¢ueT 3aMeH[eHUA CYIBPUIOB, He COJIEpIKA-
IUX CYPbMBI IJIH MbIIIbSKA (& 9TO OYeHL YACTHII caydail), Bacran-
JIfeT PaceMATPUBATE BOIPOC O MET DA YIOMAHYTHIX DII8MEHTOB —

! Barmep (84, 211) ymommuaer, HalpuMep, O HEpeJKOM HAXOMI(EHHN
8 mecroposmennaX lOTa 3eMIANMCTHIX BeIECTB 3CJACHOBATOIO M 3e/eHOBATO-
AKEJITOTO IIBETOB, COJAEPHAmux cepefpo M NPUHAMAEMBIX HA PYIHHKAX 3a
«xmopnae» W «Gpomuaeny cepedpa. Bernnie mecaemoBanua IMOKA3adW MOJHOE
OTCYTCTBHE B HEX Xjopa u Gpoma n maawdme SOg u FeaOs. Bronne seposrio,
9T0 B 3THX CJYyYaAX MH HMeeM J[eJI0 HMEGHHO C apreHTofApO3HTOM.
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BOIIPOC, B OTHOINEHUY CYPBbMBI COBEpPIIEHHO eme TeMubi. Crymnbe
JKe SKCIePHMMEHTAJLHLIC JauHble ToBOPAT Kak Oyaro Obl BIOJHE
ompeneseHHo, uto obpazoBanne cyabLQOAHTUMOHHTOB H cylb{oap-
cenuTon cepefpa BO3MOJKHO JIMIIL B mejouHoil cpeme. CoBmamaer
9T0 M ¢ OOBIYHEIM U X ITOJIOKEHHEM B HHFKHIX FOPH30HTAX 30HLI BTO-
puusoro oboramenns cepe0poM M ¢ MaJIOHl yeTOMYMBOCTBIO B KHC-
JBIX pacTBopax (cM. seime jannsie Hyka o pacTBopuMocT! IHpapru-
pura B H2504). Ouens mMaio maHCcOB 0xHIATh HOSABIEHHA 3THX
cybfOAHTUMOHHTORB 1 cyIL(oapceHNTOB cepebpa Jaske B aHOMAIIb-
HEIX YYacTKAX 30HBI OKHCIEHNA, YYacTRAX ¢ TOHIKeHHEIM cHa0-
FeHMeM KICIOPO/IOM. 3Iech IIPH PeakuuAX B3anMOJIelicTBUA CYIb-
darHEIX pacTBOpoB cepedpa ¢ cyiabumamMu OyAyT BOBHMKATL IIpe-
AMYIIEeCTBeHHO caMopojiHoe cepedpo u aprentur. aa nocuejxuero,
KCTaTH, CJeyeT OTMeTHTh HepeJruil ciydail ero ofpasoBanuda Opm
peiicreuu na AgeSOs cepoBomopoma, MOABIAKINEToCA TpH obpa-
GOTKe CePHOKHCTOTHEIMA DPACTBOPAMH HEKOTODHX CYIBPUIOR 1
Opeskie BCeTo, KOHeYHOo, MMppoTHHA M cdamepura.

Paccmarpusas Teneph oCHOBHHIE IyTH ocamidenud cepebpa mHs
cyIepATHEIX PAacTBOPOB B YCIOBHAX 30H OKHCJIEHHA I BTODHUYHOTC
cyIb(uIHOTO 000TamIeHNA, MOMKHO IPUATH K CIAeTYIOIIM BEIBOJAM.

lamonnnee coemunenus cepeGpa B 00meM ciIydgae IPeHMYINecT-
BEeHHO OyIyT pasBHBATLCA B BEDXHHX TOPH3IOHTAX 30HEI OKUCJICHUA,
TaK Kak 1 u3o0myme ¢BOOOJHOTO KMCI0POJA, M KHCJAOTHOCTE BOJ, I
namaune Goraroro Fe:(SOs)s me npenarcrsyior nx obpaszoBanuio.

HHH{B, rle KHCJIOTHOCTH W KHUCJIOPOJAHOCTL BOJ 3HAYUTEJIBHO
LOHH#KAI0TCA, 0CO00eHHO MUPOKOe pacHpoCTpPaHEeHUEe MOKeT LOoIy-
YUTH CAMOPOIHOE cepebpo.

Eme nuske, yike B HOIPanMybbIX ¢ 30HOI BTOPHYHOTO CYIALQUI-
HOI'o OﬁOI‘aﬂIOHHﬂ OﬁﬂaCTHX, BMecTe ¢ CaMOpPOIHBIM CE‘pGﬁpOl\l O~
JIy4aeT BO3MOFKHOCTE OTJIAraThCA U apreHTHT.

Haromen, B mpenmemax 30HH BTOPHYHOTO cyab{umHoro obora-
HieHNA, 0cOOGHHO B ee HUMKHMX TOPHBOHTAX, HAPHIY C CAMOPOJI-
HEIM cepe0poM M apreHTHTOM Pa3BHBAOTCA PasHOOOpPasHEE CYIIb-
goanTEMOHATE U CYIb(OAPCEHNTEHL.

Hapucosannas cxema ABigercd, KOHeYHO, HealbHOIl u oTolpa-
JKAeT JNIIb OCHOBHEIE TEHIEHIUH, HO He(e3sHTepecHO OTMETUTh,
4TO B HEKOTOPHIX MecTOPO:KIeHHAX Hadmogamack IocjIeToBaTelk-
HOCTB, MOYTH TOYHO OTBEYAOIIAA TOJIBKO UTO ONHCAHHOI.

B sarmodenne HeoOXOINMO CKA3aTh HECKOJBKO CJIOB 00 yCiTo-
BAAX, GrarompuATCTBYOINX 006pasoBaHuI0 30HB BTOPHYHOIO 060-
ramieHus cepedpoM.

YcaoBusi 9T, Kak BHNHO M3 BHIIIEH3JIOKeHHOTO Marepmala,
B CYIIHOCTH Te jKe, 9TO M JUIA 3070Ta. PasHnna Toaeko B TOM, YTO
cepebpo, Oyayun 3HAYNTENLHO 00Jiee HMOJABHHKHO, HeMeNH 30JI0TO,
ropasio vame JaeT Ha4ajao 00pas0oBAHMI0 20H BTOPHYHOTO 06OTa-
menna. Bmecre ¢ TeM Henbssa 3aGeBaTh, 4TO cn0COGHOCTH cepebpa
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K _MHIDANNI BCe )K€ HEBOIHKA, M MOKHO CUNTATH CpPABHATENBHO:
OGBIYHBEIM CITyuaeM 3HAYHTEIBHYIO 3alep:RKky cepebpa B npemenax
30HBL OKHCJEHHA. A 9TO BiedveT 3a coboii TO, 9TO AHAJOTHYHO 30-
J0TY, BO MHOTAIX MECTODOKICHHAX CONep<anue cepebpa B ORMc-
JIEHHLIX Py[ax 3HATHTE/ILHO MOBHITACTCA IPOTHE COXEPIKAHTA B pPy-
AlaX THIOTeHHLIX, 34 CYeT CORPAmEHNs pyjHoil maccs. Kpowe 1010,
B} 30HY ORMCJICHNS 110 MEPe X0/a HPOHH MOKeT IONajaTh MaTepua,
UpeTepUERINIl BTOPHYHOE Cyab(uinoe oforamenne, uro b pae
CJIydaeB BEI3OBETr emle GOALNIYI0 PasHALY B colepsKaHmH cepebpa:
B ORMCICHHBIX M THIOTEHHLIX PYAax.

Bonee penio, npu naamunn mesoro pAfa ycaosuii, 6aaronpuar-
CTBYIOIAX MUTPATIUE cepedpa, 30Ha OKUCICHTA OKASKBACTCSA CILILHO
BHUINETOYCHHOR B OTHONICHWH BTOT0 METAIA M OKHCIIEHHLE pPYZbI
HMeIoT Goliee HA3KOe COlep/KAHHE, HOIKeIH TUTIOTeHHEIe, He TOBOPH
Y#RC O Py/Iax 30HEI CyNb(UIHOTO 0GOrameHus, BIOJIHE BePOATHOM
Opr MOJ0OHBIX YCIOBUAX,

IaTe Goree nam Menee rounsre MPABUJIA B OTHOIIEHIH OLEHKH BO3-
MOKRHOCTH 06Pa30BaNIA BTOPHYHEIX MECTHEIX KOHIEHTpauuii ceped-
P& TOBOJIBHO TPYIHO BBUAY 3HATATELHOI eIle HeBHACHeHHOCTH MHO-
rux ocoGennocteil reoxumun cepebpa B YCTIOBUAX B0HEl ORHCJCHHA.

Rak yrasmBaer A. Jlokk (3, 84), mosenenne cepeGpa, B aTHX
ycJoBHAX Goslee HALOMIHALLIE® Meb, HeKen 30J10T0, OTIIHUYAECTCA
BHAYUTEeJBHOM, CIAM MOMKHO TAaK BHIPABNTHCH, KalpH3HOCTRIO.
«B ommix caywasax omo xopomo MUI'PEDYeT, B IPYIUX, BIOJHE
Kar Oyato OBl amaToOrMuHBIX, ocTaeTes Ha mecre. U, manpmmep,
Ade B yCIOBHAX, HCKILOMATONbHO GIaTOUPHATHEIX JIITH MAT DA,
RaKrne HmMemm Mecto NMpH 0o0pa3oBaHMH COBEPUIEHHO BHIIENIOYCH-
HBIX KBapUeBO-0apUTOBEHIX NeCKOB B HHIMITEIMCKIY MECTOpOMK/Ie-
HHAX, B KOTOPHIX M300u/bHENmMil IHPHT TOMHOCTHI YiameH, ce-
pebpo ocramoch Ha Mecte».

Hagno noGasurs sarem, uto ects MHOTO 0OCHOBAHMIL OyMaTh 0 BHa-
YATEJTHHOH NepeomeHKe B NPOMIIOM BO3MOMKHOCTEIR obpazosanusms
S0HBl BTOPHYHOTO cynbpumHOTo oboramenus cepeGpom. Bmosme
BEPOSATHO, 4TO B HEJIOM PAME CAYIAEB TO, YTO CIATAIIOCH TIPOJYK-
TOM CyNepreHHoro oforameHus, HA caMOM IeJe GHIIO pesyaeTaTtom
runorennoro npomecca. Hemnasn moaromy mpm mecaegosammm jo-
CTaTO4YHO GOTAaTHIX Py M3 BEePXHEX TOPUBOHTOB MECTOPOIKIEHHA,
PYZX, Hecymux pasnooGpasuble cyibHoaHTHMOHNTE M ToMY MOT006-
HEIC MHHEPAJEL, YIyCKaTh M3 BHIXY TO 0GCTOATENIBCTBO, UTO MiTHe-
Pl 3TH MOT'YT OHITL M THIIOTCHHBIMU, B CBS3H ¢ TeM MOIKeT pesko
H3MEHUTBCA OIeHKAa OGodee IyyGokux wacreir MECTOPOKICHU L.

Cyneprennas munepamorus cepedpa

Mo cux nop cyneprenmas mumepanorns cepefpa cpaBHHTENBEHO
eme mazno uzydena. Mamocrpanmeii senserca yme oTmevapmmiics

217



¢Jiyuall ¢ OTKPHTHEM B ¢aMoe HellaBHee BPeMA apreHTosdposuTta,
BIIOJIHE BEPOSATHO, OYCHL YACTOTO MHHepaja cepedpa B OKHCIIEH-
HeIx pyaax. pome Toro, B mesioM psjie MecTOPOMKAeHHH HpPH OT-
HOCHUTE/ILHO 3HAYATEeJBHOM COJCP/RaHiun cepeﬁpa ‘B OKUCIICHHBIX
pyjaax (OPMEL ero HpOABJICHNA OCTAMTCA HOYTH BOBCE HEM3BECT-
Heivi. Horeawo, mojo0noe nad/iiogaerca JUIML B MECTOPOMKICHU X,
3aKII0YAIOMIX PY/isl BTOPOH I3 BEIIEONMCAHHBIX TPynum, T. e.
B MECTOPO/KICHUAX OCHOBHBIX I[BETHBRIX METaJJI0B C He0oJIBImoH
npumechio cepebpa. Seck HepeJko cepeOdpsHLIe MUHEDAILl HE
obnapy;suBaloTes Tazke mpm (oJiee MJM MeHee JETAIbHBIX HCCie-
JOBAaHUAX.

OfbacameTcs M 9T0 TPYAHOCTBIO THATHOCTHPOBAHNA CylHePreH-
HLIX MUHepanoB cepedpa, ocofeHHO B ciiydyae MX PaBHOMEPHOIO
pacceanus B pyAHOI Macce, I 9TO CBA3AHO ¢ HEHOJHOTOH HANIMX
cpejiennii o opmax gurcanun cepebpa B 30He OKUCICHHA, CKRABATH
tpynno. Hemwss, Bo BeAxoM ciydae, HCKIDIATH BO3MOMKHOCTH,
aro cepeOpo, 1 ORTE MOMET B HIMPOKOM Macmrabe, 3aXBaTHIBALTCS
Mpn ABIEHUAX AafcOPOMUA IeJBIM PAJOM TOHKOJMCIEPCHBIX Be-
MECTB, CTOJL OOWILHLIX B 30He OKHcJenns. B ¢BA3HM ¢ aTHM, Kak
M TpH 30J0Te, HeoOXOAUMO ofpamaTth BHHMaHHe Ha pasHooOpas-
HBEIe TIMHKHA, KAOJMHBEl M 0CO0GHHO MapraHIoBhe MHHEpPAjbl, Kak
Ma BO3MOFKHEIC HOCHTEIN cepedpa B OKUCJICHHBIX pyIax.

I1e BRIZBIBACT COMHEHHI, OJ[HAKO, YTO IVIABHEIME JopMaMi, B KO-
TOPLIX cepedpo MPHCYTCTBYET B XOPOIIO MPopadoTaHHOl 30HE OKHC-
JIeHNSI, B IIOJABASIONIEM DOJLIIHHCTBE CIYYaeR ABJIAIOTCH IaJlou bl
(m Tpeskie Beero KepaprupHT) M 3aTeM camopojaHoe cepedpo. lloa-
YEHEHHOe B3HAYeHNE HMeeT APIreHTHT, 0CODeHHO TUIOHYHBIN T8
HUAHNX TOPHBOHTOB B30HBI OKHCJIGHMH.

HapareHeTHrlecmm COOTHOMIEHN A OTHENBbHBIX CYICpPreHHBIX MU~
wepazos cepe0pa He BIOJHE ACHEL I, KpoMe TOTO, M0 THOHIHEH,
B CBAZW ¢ YGM OCTAHABINBATHCH HA HOX He OyJieM 1 nepelileM K Kpart-
1011 XapakTepucTnie OTAeIBLHBIX MUHEPAILHBX TPYIIL.

CaMopojnbie DiIeMenThb
CamopogHoe cepebpo . . . . . . . . . Ag

K ofmenspectnoii xaparrepucruke GopM ero IPOABICHHA TPY /-
Ho mpubasuTh uro-HHOyIE HoBoe. MoMKHO OTMETHTE TOJNILKO,
BEpPOSITHO, HCPEAKYI0 TOHKYIO THCIHEPCHOCTH caMopPoiHOro cepedpa
B OKUCICHHBIX pyJax.

B uwacTHOCTH, BMOIHE BOBMOKHO, 4TO UMEHHO TOHKO paclbLIeH-
HBIM CAMOPORHEIM cepedpom o0ye/aoB/auBaeTca cepefpucTocTh He-
KOTOPHIX Pa3HOCTEH IEePYyCCHTOBRIX PYI.

Creyer MOMHATH 3aTeM, 4TO caMOpojHOE cepedpo MoKeT OBITH
KaK THIIOTeHHBIM, TAK W cymepreHHelM. B mocienmem cirydae oHO
MOYTH OJUHAKOBO XAPAKTEPHO W /A DY/ 30HEL OKHCJICHHA, W JUIA
PYX 30HBL BTOPHUYHOIO CYILQUIHOTO 0oOOTameHus .
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Cyanghuin

Cynepremusie cymsuust cepefpa cocTaBasior J0BOJALHO 06-
.[[[HpHBIﬁ CIIICOK, NMOJIHOCTHIO IOYTH COBIIHI[‘(]IOII[Hﬁ ¢ COOTBETCTBCH-
HEIM CHOMCKOM THIOTeHHHX cyabpuaos. B some oxmenenuss onn
Pa3BUBAIOTCA, KAK yiKe YKA3BIBaIOCh, JMINhL B HIGKHUX ce Toph-
30HTAX u Boolmle B TaKMX Y4YacTKAX (aHOMANLHLIX), TJde cHabke-
HIle KHEA0POJIOM Pe3KO IIOHIKeNO Il BoBce oTcyTeTyer. He mpen-
CTABIACT 10DTOMY 0¢OOCHHOM HY/RIH HaBaTh 3jlech TMOJHBI Tie-
PedeHL CcyaLQUAHBIX MHHEPAJoB cepebpa, MoOrymmx oGpaso-
BATECA B OTJEILHEIX IIYHKTAX Z0HH OKMCIEHUs, TeM 0O07ee 9To,
B CYIIHOCTH, JINIIL OJIHH APTeHTUT 110JIL3YETCA CPelu HUX CROJBKO-
HUOY/b 3HATATEILHKIM paclpocTpanenneM. B ¢pasm ¢ aTuM orpa-
HAYHMCA YIOMEHAHIEM 37ech TOTRRO CIeAyoIuX Hanbollee Bask-
HBEIX MHHEPAJIOB:

A PSeEIE VR ot s 0 AS
Mmpometiepum . . . . . . . (Cu, Ag)S
Hupapeupum . . . . . . . 3Ag:S.ShaSy

I3 gopm nposiiienna oTHX MIHEPAIOB OTMETHM IS APTEHTUTA
HEepeIKoe PAa3BHTHE €TI0 B BHIE 3eMIHCTHIX CRONJIEHWIH I IPUMAB0K
4epHOro mBera («cepeGpsaHag 9ePHE»), BOBMOZKHO, CBA3ZAHHBIX CBONM
ofpasonannem ¢ meficTBEeM cepoBoIopojia Ha pacTBOp cepeldps-
HOTO cyJb{ara.

Filﬂﬂﬂ;{llbl(‘ coecaquuennAa

Hepaprmpmr . . . . . . . AgCl

Ocmsaavdum ' . . . . . . AgCl

Gmboaum o e e O )

Vgnebnosmmn— o p e v Ap(] By 6l
Bpomaprupur P v b e

Hoxaprapiee 0000 T R Ag]

Hynponojaprupur & oo Cmd Agls

Mupenr (maitepent) . . . 4Agl.Cul

Dniminmr = oon i e AgiG

Bomemr . o . . . . . 9PbCL-8Cu0-3AgCl.9H:0

Hepapruput, Kax HEOHOKPATHO yike YKA3BBAIOCEH, SBJIACTCS
OIHUM 13 Hanbollee PACIPOCTPAHEHHLIX MUHCPAJIOR cepedpa B peako
OKICJIeHHHX pyfgax. Houkypupyer ¢ HuM B 5TOM OTHOIIEHIH, HO-
RAILYH, JAOBE TOJALKO CAMOPOHOE cepedpo.

DopmsI mposABIeHUA ero B pyaax paznoodpasns. Ou BeTpevaercs
B BH/IE ME@IRAX CHOIUIGHMH — KOPOK, MPIMA30K, BBIIOJHEHHII Tpe-
IIUH COAHHOCTH W T. T., a TAK:Ke B BUjle KPailHe TOMKO pacceSHHOIT
srpamwtentoctn. Ousnveckne n MopQoiornyeckne cBoiicTBa Kep-
aprupuTa HeZOCTATOMHO APKH, W KOHCTATAINA ero, 0CO0eHHO IpH

! Homronpganbuasn gopma AgCl.
219



HEBRICOKOM coJlep:iaHuu cepedpa B pymgax H pacceAHHOM XapaK-
Tepe IPOSABIEHHs, AocTasisger Goapmue tpyauocrd.! IHeymusu-
TeJIBbHO ITOITOMY, YTO I{GPHPI‘HPHT O4YeHb 4YacTo IponyCraeTcA IPE
HCCIeJ0OBAHNKM OKHCJeHHOrO MarepydaJsia.

Bee ppyrme rasomiHEe COCAWHEHHA, 3a MCKIITEHNEM, MOjka-
ayit, smOoimTa, OTHOCATCA K KaTerOPHH MHHEPAalloB PeNKuX.

Becbma nHTepeCcHBIM IIPEICTABIASTCA TOT PAKT, YTO B HEKOTOPHIX
mecroposkaenuax (Tomoma B Hemame mw Xamapemnmo B Ynom),
GoraThX PasIHIHBIMA TAJTOWIHBIME MuHepagavu cepefpa, mabmo-
JaeTcHd cnoeoﬁpaauaﬂ 30HAJILHOCTH B MX pacnpejesJeHun. MMGHHO,
B BOPXHHX I'OPU3OHTAX PasBUBalOTCHd UPEUMYLIECTBEHHO XJIOPHIEL,
HiKe — OPOMUJABI ¥ ele HHKe — MOTHIH. SOHAIBHOCTL OTA
CTOMT B HPAMOM IPOTHBOPEYNN ¢ PAcTBOPHMOCTBRIO cepelpa, Taw
KaK XIOPHIE ABIAIOTCA Hambojee PACTBOPMMBIMU, & HOAMJBI —
HamMeree pacTBopuMEIMEA (cM. Bhime). CregoBaresibio, ecTecTBEHHO:
Onio OBl OkMjATH Kak pas obparHoil 3oHampHocTH. OGBAcHenme
nojobuomy nporusopeunio Bapmxece (96) u Boiimamm (91) supar
B pesxkoM npeo0iajaHuu XJOPHIOB IMerdoveil Hax GpoMmmpamMm n
MOUIAMH B HOBEPXHOCTHHEIX BOJAX, B CBAM ¢ UeM ocaykjenne Gpo-
MHOB ¥ HOAUIOB cepefpa MOTVIO NPOHCXOAETH AL TOCTE 3HA-
YITEFHOT0 YMEHBITEHNA KOHIEHTDAONH XJI0PHIOB.

Cyandparn
Apeenmospoaum .« . . 3Fes03-Ag20-4503-6H20

Musnepai 570T 0 CHX IIOpP BeTpedeH JIHIIE B OTHOM MECTO PO~
vug — Twrrnr Crasmapr (HOta), Ho, Kak yKe YHOMHHAIOCH,
AMeeTcs MHOTO OCHOBAHMIL JyMaTh, 4To OH 00aajaer JOCTATOYHO
NIMPOKMM pacnpocTpaHeHueM.

ITo croum BHemHUM O0COOEHHOCTAM OH Ype3BHUAHHO GIM30K
K Aposury n mmomboaposury, obnagad KelIThIM IIBeTOM, CHJILHEIM
GaecKoM ¥ passuBagch 00BIYHO B IJIOTHHEIX MM 36MIMCTHIX CKOIIIE-
HUAX KpailHe MeiAKHX 3epeH TabGmumraaroro obmmra. IlpomycTnTs.
apreHTOAPO3UT B 0OMeH Macce OXPHCTOTO ITMOHATOBOTOY OKNCJIEH-
HOTO MaTepHaja BecbMa JIeTKo, I, OHTH MOKeT, IMEHHO dTHM 00BAC-
HsieTcsA TOT (AKT, UTO 70 HACTOSMEr0 BDEMEHH OH OTKPEIT, I IIpU-
ToM ToAbKO B 1923 r., Iume B OHOM MECTOPOIKACHWH.

8. MBINLAKR
I'umorennas MHHCpPAJOTrHA

I'maBHEIM THIIOTEHHBIM MUHEPAJIOM MBIIBAKA, MUHepPaJaoM, pac-
IpPOCTPAaHEHHBIM BeChbMa MHMPOKO M 9aCTO BCTPEYAINUMCA B RPyI-
HBIX KOHIOEHTPANMUAX, HeCOMHeHHO ABJACTCHA apCeHOIIIPUT.

! ITomoraior MHOrZA AMMHAYHBIE BRITAKKN W3 DY, B KOTOPHX Tpej-
mojgaraercA IPHCYTCTBHE Kepaprapura.
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[pyrue runoreHHble MUHe PAJILI MbILILAKA, KAK-TO: pasHoobpaa-
mue cyIb(oapceHnTE U Cyab(oapceHnaThl M, cepedpa n ¢cBUHIA,
ApceHAIE HHKend U KobanbTa, cyABQUIE ¢caMOr0 MEBIIILAKA —
peamprap W aypUOHEIMEHT — Bce OOIANAT COBEPIICHHO LOMYM-
HEeHHBIM PAa3BHTHEM I JIMOIb OTHOCHTENBHO PEIKO AamT Golee WM
MCHe¢ 3HA4YUTEJbHBIC CHOILJICHWA.

W BoBce yKe peJIKOCTAMM SIBIAAIOTCH, HAKOHEN, TIHIOTeHHLIe
KUCTOPOJHBIC COCUHEHNS MBIIBAKA, IPeJCcTaBICHIbe cBoeoOpas-
HeiMi apcenuramu u apceduaramu Jlanrdana ([Mseums) n @pauk-
mua Dapusc (Heiwo-xepen).

B cBs3m co BceMm 9THM IVIABHOE BHUMAaHUe HEGKe Oymer oGpameno
HA APCEHONMPUT Kak Han00Iee BAMELIA HCXOTHEIN IPOAYKT I
JIAIb MHUMOXOJ0OM Gy,lIyT 3aTPOHYTHI :hﬂypHHHPMBHT, peasibrap,
MBIESIKOBICTEE (ANBAPIEL U HHAPIHT — MUHEPAJEI, 3aHIMAI0-
Ijie 10 PACOPOCTPAHeHHOCTH CAeTYONIHe MECTa 3a aPCeHOLUPUTOM.

Ogrucacnue mu pacrBopeHue runor¢éHHblX MHHCPAJOB MbIIIbAKA

Bompoc 06 okmeiIeHIN MEIMIBAKOBBIX MEHEPAIOB HOYTH HE HOJ-
BeprajicA SKCIepHMeHTaapHOMY m3ydeHmio. llomesome moartomy
TIPAJeTCA BOCHOJIB30BATECA B JAJIbHEUNIEM B OCHOBHOM JHINEL TPY-
DOoit nurepoperanueil GaxToB, HaGIIOTABMINXCA IPH MCCIST0BAHIH
HPUPOIHLIX HPOTYKTOB M3MCHEHHS TCX MM WHBIX MBIIIbSIKOBEIX
MHHEepaJoB.

Apcenounpur

[Io moseBsIM HaOMOJEHUAM M IO CKYTHBEIM SKCIEPHMEHTAIE-
HEM JIAHHEIM, apCEHONMPHT OTHOCUTCA K TPYIIE cYIAbQHIOB cpel-
#meit  yeroitmsoctu. Taw, mo wmccnemoBammam Hummxaper (16),
8 pacrsope 0.125 n. 2504 apcenomnpur orasasucs Gomee ycronun-
BBIM, HeKeln GOJIBITHHCTRO JIPYrHX 00BYHEIX CYIb(UIOB, 33 HCKIIIO-
ueHnmeM nmpura u mapkasura. B pacrsope sxe 0.1 m. Fez(SO4)s
©T0 yCTOHYMBOCTL OKAa3aJdach MEHBINE He TOJLKO NWPHTA I MapKa-
3UTa, HO Jaske m camepura. l3ydeHume HOIYORHCICHHLIX PV
©OOBIMHO BCKPEIBAET, UTO APCEHONHPHT CKOPee HBMEHACTCH, HeyKeln
T PIT.

Haxum oGpasom mpoxoaut caM mporece OKUCICHHUSA, He BIOIHE
fAcHO. BeccmopHo IHmME 0XHO, YTO HEPBHIM YCTONYMBHIM NPOJYKTOM |
PA3IO/KeHAs APCeHOOUPHTA B YCIOBHAX BOHEI OKUCIGHUA IOYTH
HEM3MEHHO OKAasblBaeTcA CcKopomuT. JledcTBHTeNBHO, H3yueHHE
9UCTO APCeHONMMPUTOBBIX PYI, ApPCeHONMPUTO-KBAPIEBBIX, CIIOK-
HBEIX CYIbQUIHEIX PYX 0ZHO00PA3HO CBHJETEILCTBYET, YT0 0ORIYHEI-
IIUM U OPUTOM HEePBEIM HPOJYKTOM HM3MEHEHHA ApPCeHOIMHPHTA AB-
JigeTcd CKOPOIHT.
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B cBasu ¢ otum moiHO npejcraBuTh Taryo TPyGyo cxemy
OKHCJIEHUSI apceHomuipuTa B BOJAHO-BOBAYIIHKIX YCIOBHAX:

2FeAsS + 702 + 6H20 =2(FeAs04-2H20) + 2H2S04.

Ouesnyuo, uto u upn jeiicteun Fe2(SO4)s npoucxogut npumepuo
TO Ke caMoe, TaK KaK B pyjlax cnequdmuecKHm IHPHTO-aPCeHOIn—
PHTOBRIX Ha MecTe OKHCIAIONEIrOCH apCeHONHPHTA HpeuMylie—
CTBEHHO DasBHBaeTCA CKOPOJIMT.

l'unmorerngeckn  meii—
creue Fez(SO4)s wa ap-
CEHONUPUT MOKHO pu-
COBAaTh CJIeRyHIuUM 00-
pazom:

FeAsS + Fe2(S04)s +
+ 4H20 4 302 =
= FeAsQ4.2H:20 -
+ 2FeS04 4 2H2S04.

[Tomumo  cropojura
pH OKUCIEHNH AapceHo-
nupuTa Moryr o0pasoBbi-
BaTHCA M JPYTHe apce-
HUATHL jKeJIe3a, HO, KAk
npaBmyio, Ipeobiragan-
UM pacopocTpaHeHueM
B KadecTBe IePBOTO HPO-
IYKTa OKHCJICHUA MOJb-
3yeTcA Bee Ke CKOPOAMT,
pasBmBammiica B apce-
@ur, 26, Ckopoaur (temMuOCePBIHE H uep- HOINHMPUTE BIOJIHE aHAJIO-
HBl), 3amemaouinii apcenonupnr (Oedbli).  THYHO TOMY, KAK CepIeH-

I'ypymeBckoe  MecToposjenue, BOCTOUHOe
- s # THUH pasBuBaeTcs B OJIH-
3abaiikanne. X 25. Mor. JI. B. Papyrusnoi.

oy " mune (fur. 26).

MTHH, MOMHO ]'IpHHHTB, qTO TIpH ORHCJICHU apcenormpHTa no-
JYualOTes NpesKie BCEro CKOPOMT M cepHas Kuclora.'

Kakosa pmazpmeiimas cyian0a CKOPOANTA, MEHepaia, Boobmme
roBop#, I0CTATOYHO YCTOHYMBOTO B YCAOBHAX 30HH OKMCJICHHH, 9TO
follee HaAW MeHee N0Jpo0HO paccMaTpPABAETCA HUKE, 37IeCh e ocTa-
HOBUMCH HAa Bonp()(:e 0 IlpyFI-IX lIyTHX ORHUCJCHHA A apCGHOHHpMTa.

L Heleaputepecio OTMETHTH, OJHAKO, 4TO IO pe3yJjibraTaM MCCJe0Ba-
amii H. 1. Xuraposa npm oxmejennu apceHonupura B anmnapare Cockiera
PAcTBOP NMOKA3HIBAI CJAGOMIENOTHYI0 PeaRNmio. AHAJIOTHIHOe UMEeJO MecTo
W B crapuHHLX onmrax J[aaprepa. He cBA3aHo JIM 5TO ¢ JleiCTBHEM HPOJyK-
TOB OKHCJICHISI HA CTERJIO COCYH0B?
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Tak, HepeIKo MOKHO BeTperuTh ykazaume 00 obpasoBanHuu
B OTHX YCIOBHAX peajibrapa— yKasaHue, BpPAJ JN SBJIAIONeECHT
nocToBepHEIM. MosKHO, KOHeUHO, BEICKAZATE IPEANOI0/KeHue, KaK
ato n jenaer Qepriocon (97), 9T0 AHANOTHYHO pPeaKIUm

FeSa + Fe2(S04)s = 3FeS04 + 25

He JCKAIOYeHa BepositnocTh jeiicreus Iex(SO4)s ma apcemomupur
no cxXeme:

FeAsS + Fes(SOs)s = 3FeSO4 + AsS,

Ho caMm e Depriocon ormeyaer, yro CToKe, HPoieLIBAsL HOXOOHEII
9KCHEPUMEHT, He HOJYYHJI MEIIBAKOBEIX CYILQUIOB.

Cropee Bcero, 9To B JeliCTBUTEIBHOCTH HOTO0HAA pPeaKIusA He
HMeeT MecTa, a HaOMIOlaBmmecA caydam 00pasoBaHHA peajkrapa
(m aypunmrmMeHTa) IpPH CYTepPreHHOM H3MEHeHHH AapCeHOIMpPUTa
CBABAHEL ¢ JIGHCTBUEM CePOBOJIOPOJIA HA Te MJIM MHEIE PACTBOPUMEIE
MBIINBAKOBBIC COCJIMHCHN A (CM. HHH'\'G), BO3HUKAIOIIME KaKk B IIPO-
necce Hepexoja apceHoNupUTa B CKOPOJUT, TAK N IIPU PasjIoKeHnH
HOCJIe/IHEr0.

Haxowner, BeTpevamTes yKasanuma wa o0pasoBaHue IPU OKHC-
JneHuu apeeHonmpura apceHoimTa (As203) Kak HepBOTO IHPOXYKTA.
BrickasaTbea onpejieleHHO 10 9TOMY BOHIPOCY TPYAHO BBHJY HOJI-
HOI HEBBIACHEHHOCTH XMMII3MAa IIPOIECca OKHCIeNN I ApCelloNHPUTa,
HO BePOATHO, 4ro 0OpasoBaHMe APCEHOJNTA M3 APCEHONMPUTA MO-
JKeT HMETh MeCTO JOBOJIBHO 4acTo.

Penras e KoucTaTanma MoRoGHEIX 3aMemeHnil o0hACHACTCA U
HEeYCTOMYMBOCTBIO M PACTBOPHMOCTBI0 apPCeHOJIATA.

Peanbrap m aypunurmenT

06 oxmcaennn sux cynpuaoB HauHble eme 0oiee CKRYIHBI,
yeM A apceHonupura. OBIEH3BecTHO TOABKO W IIPHBOJUTCH BO
BceX yueOHMKAX MUHEPAJIOrHH, YTO Peajbrap B yCJIOBAAX 30HBI OKNC-
TleHUA CPABHUTEJBHO HeYCTOuMB 1 OBICTPO HEPeXOJIUT B aypuiur-
MEHT If aPCeHOJIHT IO pearmmm:!

12 AsS - 302=4As253 + 2As203.

Ocobenno e GBHICTPO MPOXOMUT STA PEAKNUsA HA cBETY, W 00-
pasuel peansrapa B mradejafx, oTBAJTAX WIH MYy3eHHBIX BHTPHHAX
OBICTPO TEPAIOT CBOI0 XAPAKTEPHYID OKpPACKY, IpHOOGpeTast :keil-
TEIT mBer. Ilajgo ckasarh, olHAKO, YTO, HACKOJIBKO HM3BECTHO aB-
TOPY, HeT ellje HOJIHOI ONpe/ieIeHHOCTH B BOIIPOce 00 UIeHTHYHOCTH

! HNoabrep (9, 43) ywasmsaer, wro, no A. Ilyuepy, HapajuieisHO
¢ AspSs m As203 obpasyerca tamme u AsgOs.
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DOPONIKOBATOIO BEIECTBA (KEITOT0 OBeTa, 00pasyoINeroca IIpH
OKHCJICHHH peassrapa, aypunurmenry. IloatoMy Boumempmne-
NMOHHAA PeaKknusA ABAAeTCA B HIBECTHON Mepe THIOTeTHYHOIl.!

Yro ke KacaeTcs OKHCIEHUA aypPHOATMEHTA, TO BIOJHC BO3
MOKHO, 9TO B YCJIOBHAX BOJAHO-BO3TYIIHOTO OKHCJIEHHA OH Ipe-
AMYOIECTBEHHO IepexoanT B apceHoNNT — As:0s — coenunenue,
OTHOCHATEIFHO XOPOMIO PACTBOPHMOE H CIOCOGHOe K HaibHelHImeMy
ormerennio. O TOM, KaKk CKOpPO IIPOXOJNT IONoDHOE NM3MeHeHme,
onpe/jeJieHHbIX JAAHHBIX TaKKe He MMeeTcsd, a cyaAa 1O CHRYIHEBEIM
IIOJIe BBIM }I&GJTIOHEHHHM, AypHOUTMCHT HABJACTCH CpPaBHUTEJILHO
YCTOMYMBEIM MEHEPAaIOM.

Beposarno, uTo 1 orMcIeHUE peanbrapa MOJKeT HATH HEIOCPeJ-
crpenHo 1o unyru ofpasoBaHusg apceHonanTa, Oe3 1o0OYHOTO BO3-
HUKHOBEHHA aypumuarmedTa (?).

OTcyTCTBYIOT HOMHOCTBIO CBeJEHUA O JCHCTBAM Ha peanasrap u
aypunurmesT Fe:(SO4)s, Tark Kak B MECTOPOMKACHHAX HTUX MUHE-
PalloB OHPHT B CKOJBKO-HEOYIb 3HAYNTENLHBIX KOJMYCCTBAX OT-
CYTCTBYET, & COOTBETCTBEHHBIX DKCIEPHMEHTOB HE HIPOH3BOJHIIOCE.

dHaprur

Hexoropsie pamnsie 1mo Bompocy 00 OKHCJICHHU dHAPIATA TIPH-
sefensl Berme (cTp. 117), n 3/1ech MOKHO OTPAHHYATHCS CICLYOMAMA
KPaTKUMH YIOMUHAHUAMU.

TunmagsM IePBEIM IPOXYKTOM M3MEHEHHs HHapTATa B BOIA-
HO-BO3AYMHEX ycaopnax, momumo CuSOs m H,SO4, G6yayr pas-
JINYHEIE OCHOBHEIC apcennartsl Menn. Hapsany ¢ auvmm, B 3aBmcmmo-
¢TH 0T 0DcTaHOBKN, MOKeT obpasoBareea Takse m As:0s m B oco-
fenHocT xopomo pactBopumas HsAsOa.

AHanormyHee HPOAYKTH ¢ BOBMOMKHBIM TOTOIHEHUEM JIMMOHHTA
HOJIyIa0TCA, BepoATHO, H upu jciicronu Fes(SO4)s.

B cryvae okmCIeHHSA B YCJOBUAX NOBHIIEHHOI KACIOTHOCTH I
Goratoro cHabKeHNA RECIOPOIOM CKOPEC BCErO, ITO INIABHBIM TIPO-
aykrom seaTca HsAsOs.

Mpuubsakosaersie 0aerasle pyAnl M TEHHAHTHT

ITponyKTEl OKHCIIEHAS OPHHIUINAILHO HAYEM He OTJIMYaiorcs
OT 9HAPTUTOBBIX 3a HCKIKYEHIeM TOI'0, YTO MOI'YT BO3HHKATDL TAKKC
OKHCIIBI Meu (KYIPHT, TEHOPHUT) I OKUCJIB CYPBMEL (B CJIydae OKHC-
JIEHUsST MBINTLAKOBO-CYPBMAHACTHX GICKILIX PY).

b A. . Jlemuyr, uccTeT0BaBIINIT 3CMIINCTOE BEMIECTBO FKEJATOTO M 3KEJITO-
OPAHMKEBOTO IlBeTa, olpasyiomeecsd §3 peajbrapa B INOBEPXHOCTHON 30HC
Jlyxysmcroro mecToposienna (sanmagHas I'pyana), mamres, 9to OHO HpefcTas-
JIAeT He 4TO MHOe, KAK TOT sKe CaMBIl pPeaJibrap, HO TOIBKO B TOHKOJHCIEPC-
HBEIX HOPOIIKOBATHIX Arrperamuax.
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Tarkum oGpasom, B peayinTaTe OKMCTCHIA TeX ML HHBIX MBI, -
KOBBIX MUHEPAJIOB 00Pa3yI0TCs NPeHMYIECTBEHHO COIM OPTOMBIIILS-
KOBOH KHCGJIOTH, camMa aTa KMCJI0Ta i B MeHbIieii vepe As:0s u ce
HPOH3BOAHBIE. 3a UCKIYEHHEM COJeil IMeJ0UYHBIX MeTAJIIOB, Bee
OCTaJIBHBIC COJIM MBLINLAKOBOI M MBIILAKOBHCTON KHEJIOT B BOJe
He pacTBOPUMBI, HO OGOMBIIIHCTBO W3 HUX CPABHUTEJNLHO OBICTPO
pasnaraerca Gojiee CHJILHBIME KUCJ0TaMi. B3 3TOM OTHOMICHERD
HAUMEHEE YCTOMYUBHIMM ABIAIOTCA COJN  LICJAOYHEIX 3eMesib N
Hauboee yCTOMUIBEIMU — COJM CRUHTIA I OTHACTH JKeseaa.

Murpanms u ocasgjieniue MbplIIBARKA B 30He OKHCICHHA
CYJAb(UINBIX MCCTOPOK/Iennii

Paccmorpum mpesie Beero IVIaBHYIO JIHHEIO, @ UMEHHO 11yTH
MBINILAKA TPH ORUCJIeHun apeenommpura. llociaexnnii, oxuenasacs,
3aMeliaeTcda IMPeMMYIIeCTBEHHO CKOPOJTOM. ITOT MUHEPamI Io-
CTATOYHO YCTOMYUB B YCJIOBUAX 30HBl ORMCIACHHA U MOYKCT 37eCh
ROJICO  COXPAHATHCA, HE NpeTepHeBas JaJbHEHMNX H3MEHCHUIT,
oco0eHHO B cJydae OTCYTCTBHSA B PyJax H300HJIBHOLO IHPHTA.
B ¢Basu ¢ stum na BRIXOax cneumd}mqecm{ APCeHONMPUTOBBIX Me-
CTOPOJKIGHUIL BOZHMKAIOT CBOEOOPABHBIC CKOPOJMTOBBIE IIJISIIILL,
BIIOJIHE AHAJIOTHYHBEIE COOTBETCTBEHHBIM JIUMOHHTOBBIM IIJALAM.

[Ipn pamteaeHOil mepepaforike, OJHAKO, HOBEPXHOCTHBIMI BO-
JaMi CROPOIUTOBOTIO Marepumaga LocJgeaHu XoTd u MeJIVICHHO,
HO Bee sKe Dyler M3MeHATHhCH, H CKOPee BCero, uTo HWAMEHeHUH aTH
RBIBBIBATCA TUAPOANZOM CKOPOJIUTA, TPOUCXOMALIMM MO cXeMe:

FeAsOa - 21,0 + H,0 = Fe(OH), ++ H,AsOu.

I econ HzAsOa yHocuress B ¢CTOPOHBI M BHH3 Ml PacXoayercs
Ha obpaszoBanue KARKUX-THGO IPyrux, OoJee YCTOMUMBBIX COEJI-
HEHIII, HAPUMep CBUHIIOBEIX, TO MOCTGNEHHO CKOPOIHT Oymer sa-
MEMmIAThCH JIMMOHHTOM.

[TomoGusie n3MeHEHN MIPORCXOTAT B OOMEM 0YeHE MeJUIEHHO, I
B GONBUIMHCTBE CJY4aeB MBL 3ACTAEM 30HY OKHCJICHUS Criemmdmue-
CRU APCEHOMUPHATOBRIX MECTOPOIKIGHMII, TAK CKa3aTh, B CKOPOIH-
TOBOM CTAIMKM, ¢ HeGOMBIIAM en[e KOJTWYeCTBOM JIIMOHUTA.

Bomsee Oprctpo, BepoATHO, HACT 3aMCIICHIE JIMMOHHTOM H BEIIE-
JAYMBAHUE MBIIILAKA B caydae o6paboTku CKOPoOIMTA BOMAME, He-
cymuMir 3HauuTesbubie Komnuectsa H2SO1 n Fea(S04);. IeiicTBH-
TeJIbHO, MTOJIeBble HAOMIOAeHNA IMOKA3HBAIT, YTO NP HATHIUN
B MCXOJAHEIX PYAaX HapPsAy ¢ apceHONHPHTOM OOHILHOTO NMNpHTA
JIMOHUTH3AMAA CKOPOAUTOR MPOXOANT o06B9HO Gosee GuicTpo.

Haropa ke cymwba ocBoGosxpammeiics npnm JIUMOHATH3AIMN
ckopomnra H,AsO,?

B cayuae uneprHOil KuIBHOIM MACCH B GOKOBHIX MOPOI U B CaIy-
gae OTCYTCTBHA B PY/Aax 971eMeHTOB, MOTYIIAX CBA3ATH MBIILAR B 60-
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Jee NPOTHBIe COCTHHEHHS, BIOJHE BEPOATHO, YTO MBIIBAK Oyner
nocTelneHHo paccemBaThes, M HeAn3s MCKIAOUYATL BOBMOIKHOCTE,
4T0 B HEKOTOPHIX, BooOme PeKHX, CAydadX 30HAa OKHCJIeHH: cle-
nuduyeckn ApCeHOMMPUTOBOTO MecTOposlenua Oyjler BechMa
cuIbHO 00eIHEeHA MBINILAKOM 10 CPABHEHWIO ¢ THIOTEeHHBIMH Py-
mamu. Ho ecim B pyAe, Haupumep, Hapsily ¢ apceHONMPHTOM M
MHPHTOM TPHCYTCTBYIOT M CBHHIOBBIe MIHCPAIIbl, TO BOBHUKAIOMAN
opu pacmaje cxopoguta HzAsOs, BosfelicTBYs Ha LePYCCHT, JACT
maua;o 0HpPasoBAHNIO YCTONYMBRIX aPCeHHATOB CBUHIA THIA MIMe-
TeamTa M T. 1., W PacceANNs MbIObARA He OyAeT MM NOYTH He
oyner.

Pasymcercs, B 9TOi iKe CTaain MOTYT 00pasOBHBATHCA W JAPY-
rie apceHnaTsl, KAK-TO: apCeHMaThl HeOYHEIX 3eMellb, MCH, e~
nesa, muaka n T. n. BOnpmad wacth M3 HAX MeHee yeToiiunsa,
He/KeM CKOPOJNT, M APCeHUaThl HTH TPENCTABIAIT 0OLIYHO CPAB-
HUTeILHO KpaTKoBPeMeHHEBIe GopMbI PHKCAIMYM MBIIILAKA.

HapucoBamnas cxeMa myTeil OCAmKICHISL I MATPAINI MEITBAKA
IPH OKKCIen i GOraThX apCeHOIIPATOM PyJi oro6parnaer, KOHEYHO,
TOMLKO HEKOTOPYIO YacTh oOmell KapTHHBI, TAK KAk He BRIIOYAET
BIIOJIHE BEPOATHOE BOBJEcTBHE Ha CKOPOJHT coJiell IMeJ10YHBIX
METaJIIIOB, MUTPANN0 MEIILAKA B cJa00KMCIRIX PacTBOPax B BHJE
coJIeil MelI0YH03eMeIbHEIX MeTaJJIOB H T. II.

Xapakrtep BeeX S5THX ABICHUM B YCAOBUAX 30HBI ORUCTIEHNA CO-
BePIIEHHO elle He M3YYeH, U MOTOMY HA HHX MLl OCTAHABINBATHCA
ne OymeM.

Ecan sxe oTOpocuts UX, TO 00MY0 cXeMy IOBe/IeHHs MBIIbLAKA
B YCJAOBHAX B0HB OKHCIGHMA W B CIydac TMIOTEHHBIX PYI, HECY-
ITX MBIIBAK TPEHMYIIECTBeHHO B (opme apeceHonnpura, MOKHO
npesicTaBETh B TAKOM BHJe: apCeHolnMpuT—> CROPOJMT—>IIMMORMT
M MBUOBAKOBAS KICAOTA —> aPCCHMATHI  MeJlM, CBUHIA, NUHEA,
;Rese3a, KaJbIUdg, Maroms @ T. I

B cBOl0 Ouepeih HTH apcemuathl, MOjBeprasch JeicTBHIO BOJL
W 0COOEHHO KMCJLIX, MOT'YT BHOBR IEPEXOJUTH B pPacTBOP, BHOBEL
ocaslarhes m 7. 1. IIpn Beex aTHX TpaHchopPMATIAX BOZMOIKHOCTE
paccesinuA MBIILIKA He NCKIIOUAETCH, W IOTOMY B obuieM cirydae
BIOJIHE BEPOSATHO HeKOoTopoe ofejlHeHHEe MEBIMILAKOM ORMCJICHHBIX
pyx. lopasgo Gozee pemwo Oyjer Habmojateea obpaTHoe ABIE-
Hie — ofoTamenne MBIIBAKOM 30HB ormciicHnd. llocaexHes Bo3-
MOJRHO [IPH HAJNYHH B PYIHOI Macce cocuHennii, 0ojee JeI'KO
pasnaraeMbix M BBIIETAUABACMBIX, YeM CKRODOJIHT, ApCEHMATH
cpuuna @ 7. . Muage rorops, oGoranenie OyAeT OCYyLIECTBIATBECHA
aa cueT OOMEro COKpamIeHusl PYIHON MAacChL.

PaceMoTpuM Tenephb ¢JIydail, KOTAA MBIIIbAK B THIOTEHHBIX PYy-
jax mpejcTaBieH HPEHMYIIECTBeHHO SHAPTHTOM WM MBIIILAKOBL-
CTHIME (pATHIPIAME. 37ech, Kak 5T0 pasbmpazock BhME, MBIILAKR
HepexXouT WM B APCeHNATH MeJ, W B H3AsO4. ApceHnaTsr Mejin

226



ropasjlo MeHee yCTOHYMBEI, HE/KEIM CKOPOJMT, H IIOTOMY TpPH IPO-
UMX PaBHBIX YCHAOBHAX BO3MOKHOCTH PACCEANHA MEINLAKA Golee
SHAUMTE/IPHA, 4YeM B BHINEONNCAHHOM apCeHOIHPUTO-CROPOIITO-
som ciydae. Homeuno, ecam sxunbHag Macca nian G0KOBEE MOPOIE
HECyT JIOCTATOYHOE KOAMYECTBO KapOOHATOB, HEHTPAaN3yIONmX
KHCIOTHOCTE BOJL, MJIM MMEIOTCSI B HAJIMYNH CBUHIOBHE MHHEPAIIHI,
TO M B PaccMaTpuBaeMoM ciyuae OOALIIAS 94CTh MBINBLAKA MOMKET
3ajlepRaTECA HA L0l ¢POK B 3oHe okucyenusd. lpn orcyrersun
ae 1000HBIX (PAKTOPOB BHAYMTENLHAS YACTH MBINLAKA MOKITHET
Opefie/ibl S0HBI OKMCTIEHHA 1 pacceeTcA B oluieM Kpyroobopore
rpyHTOBRIX BOA. Jlunarpen (89, 899) yraswmisaer, B uwactHOCTH,
aro B Yuksukamara (Yum) u 8 Briorr (Monrana) MEmbAE cire-
upuYecKy OHAPTHTORBIX PYA HOUTH NHOJHOCTBIO PACCeHBAETCA
B BOME OKMCJIeHH. !

Mausio onpesienleHBHIX ¢BeJIeHUIT IMEETEH OTHOCHTENLHO OOMEro
HOBEJICHAA MBIIBAKA B B0HC OKHCJIEHMS CHCNA(HIECKN aypHINT-
MEHTOBO-PCAILIapoOBEIX MecTOposernii. Buoane seposrno, oj-
HAKO, YTO KAKOBB OBl HI ObLIM HEPBOHAYAILHLIC TPOIYKTE OKMHC-
JIeHUA peanhrapa U aypPHOATMEHTA, B JAJIBHEHNIeM MBI BCTPeTHMCH
ontrk-rak ¢ H3AsOa m ee comsmm, u caegosaresnbmo, moBe-
Jleriie  MBIMBAKA OyeT ONpeleNIATLCA TeMI ke YCJOBHAMM, 9TO
¢XeMaTnyecKn omucankl Buime. [Tpm arom neoGxoxnmo umers B Bujty
¢Boeo0pasue MHHEPATOTHYECKOr0 COCTABA AYpHIMIMEHTO-Pealih-
PAPOBRIX MECTOPOMJICHHI, Kak NPaBUIO, LHOYTH HE COJepKAIuX
CYTBOUIOB MEJIH, CBUHIA, THHKA 1 T. 1. 1 Gemabix unpurom. MoskHo
AYMAaTh, 9TO Yamie Bcero B YCiIoBUAX HOKapﬁOHaTHOﬂ CpeJibl MBIINbAK
U3 30HKL ORUCIEHUA MOJOOHBIX MECTOPOIRACHIT fymer B TOH MIM
HHOII Mepe paccemBaThes.

Munepajorns MbIDbAKA B 30HE OKHCICHUA

MumepaoTns MBIILAKA B PACCMATPHBAEMBIX YCIOBUAX upes-
BBIYAITHO CHeTIPIINa i BechMa GOraTa OTAENEHBIME MUHEPATBHEIMN
Bugamit. JT0 OOYCIOBINBACTCH TeM, 4T0 B cHny ocobemmocTell
MEIMTBAKA KaK KHCIOTO0OPAasyIoUero siaeMenTa i B CBAZH ¢ OOUIMT
YCTOBHAMI 30HB OKUCIEHHA NPEMMYIMECTBeHHOe PASBHTHE HOITY-
4aI0T pasanyHeie apeennatst, coi HsAsOs, Borarerno ske Mmunepains-
HLIMIT BUJTAME  BBRIBLIBAGTCA CPABHUTEILHON YCTOHUMBOCTRIO 00—
IMIHCTBA APCEHHATOB, MOLYIHAX BOSHUKATE B B0HE ORHCICHHII.
HeficTBuTennHO, KAK yiKe YRABKIBAIOCH, COMN H,AsO,, sa mermo-
YEHHEM €0JICH IIeIOYHBIX MeTAJIIIOB, Bee OTINYAIOTCA Kpaiine HesHa-
YHTEJIBHOI PacTBOPUMOCTEIO B BOJe.

L 3jeck, KoHewHo, HrpaeT posib H TO 0GCTOATENLCTBO, 9T0 M B Ynkpii-
KaMaTa, # ocobenno B BeloTT, B 30HY ORHCACHIH TOCTY AN PY/ABI, HOTEPsiH-
e 9acTh MLITIBAKA ellle B 30He cyAbuiHoro oforamenis, Ipi saMenenii

JHAPTATA Xa/IbKO3WHOM.
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B ¢BfA3H co BeeM 9THM apCeHHATH PA3JIIYHON OCHOBHOCTH Ta-
KHX MeTaJlJIOB, KAaK KeJie30, Melb, CBHHEL], IHHK, KaJbIWil, Mar-
HOit ¥ T. I., § ABIAIOTCH [VIABHEIMEH (JopMaMu, B KOTOPEIX (uken-
pyeTesi MBINIBSAK B Hpeferax soust oxucienns. Bce ocranbubie
(opMBI HMEIOT COBEPIIEHHO MOJUMHEHHOE 3HAUEHNe U (aKTHuecKu
OTPAHNYMBAIOTCA CPABHUTEALHO PEIKIMH apceHuaraMu, OKHCJIaMu
(tmma As203), cyabpuiamu u caMOPOJHEIM MLINIbAKOM.

[Taparesermveckine COOTHOMEHNA B GOJNBIIMHCTBE CJydYaes J0-
BOJILHO OXHOOOPA3HBI H, B YACTHOCTH, B MECTOPOJK/ICHHUAX, HEC I X
MBIIBAK M B BUAe AapPCEHONHPHTA, ONPCAGAITCH LpPenMyne-
CTBCHHO YiKe NPHBOJMBIINMCS PATOM: apCeHONNPHT—>CKOPOAUT—>
aamonnt (1 HsAsOa)—>apcenuarsl Mequ, CBUHIA, OUHKA, jKejesa,
KaJbIus, MarHEA W T. II,

CamopojHbie dIeMEeHTnI
CaMopofHRIH MEIIBAK ! . . . . As

Berpedaercs B 30HAX OKMCJIEHHSA OYeHDL PEJIKO M Beerja HodTH
8 Hebonpmux wojmdecTBax. VCKRIOUYATENBHO TUIHYHO ITPOABIIe-
HUe B BHJE KOHKPEIHWOHHEIX CKOIVIEHMH KOHIEHTPHYECKH CKOPIY-
HOBATOCO CJOMKeHMs. YclIoBAg 00pa3oBaHMA He BIOJHE FACHHI.

B HeKOTOPHX ¢Ayd4asdX caMOPOJHBIN MBIIILAK, BO3MOIKHO, AB-
AAeTCH THIOTeHHBIM.

Cynngu;ist
Aypunusmerm . . . . - . . . ASsSs
Peanwrap i e
IpyerBT . . - &+ = o & = o 3Ag2S-AsaSs

W JipyrHe cymnepremnnie ¢yab(oapeeHUTH H cyJsibpoapceHnars ce-
pebpa, cepeGpa m mMean U T. M.

06 oOpasoBauun aypANHIMEHTa INpH ORHCICHAM peaxbrapa
(ocofenHO Ha CBeTY) y#Ke TOBOPHJIOCEH BHIIIC, I TOTJIA FKRE OTMEHAIHChL
AHAYNTENbHEIC elle HescHocTH B aToM Bonpoce. Buonne BepoaTHo,
9TO M AYPHINIMEHT M peajibrap MOryT o0pasoBaTkcA B OTAEILHBIX
ITYHKTAX 30HBI ORMCJICHUS PN JIelicTBUHE CepOBOAOPOJA HA Te HJIN
MHEBEIE MEBIMILAKCONePIKAL[e PacTBOPEHL.

OGpasopane ke UX IyTeM B3aUMOJICHCTBHA  MBIIIbAKCONEPHia-
IIEX PACTBOPOB ¢ CyabOAIaMi B YCIOBMAX 30HBL BTOPHIHOTO CyJIb-
dumHoro oforamenns cKopee BCEro BOBce He MMeeT MeCTd, TAR KaK
OCTOBGPHEIX CJIyYaeB CYMNEGPreHHOTO 3aMelleHUs peajhlapoM o
aypHONTMEHTOM JIPYTUX CyIbpuioB He HabII0/1a/10Ch.

1 Ciojfa ke HaJ0 OTHECTH AapCeHOIaMIpHT (As), TpCACTABIAIONING,
BOBMOZEHO, MOIMQWKAIIIO CAMOPOAHOrO MBIIbAKA, 00IA/AI0NIYI0 Gomee
HTSHOSI‘Z; ciMverpueii, u zarem amiemontut (As, Sb) n apcenocyanpypur
(As, S).
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B arax  yemosusx obpasyiores nmile MuHEepads MBUIbHKA,
4 HMEHHO pasTndHele cyab{oapeenuts u cyabpoapeennats cepebpa
1, BOBMOMKHO, cepebpa u mejmm.

Ilociieaune » 30He OKMCJACHIA MOTYT BOBHHKATE JIMIIL B CTie-
OUAJTLABIX aHOMAJIBHBEIX YYaCTKAX M HOTOMY MOAB3YIOTCS Blech
COBEPINCHHO HUYTOIKHBIM pasButeM. Ipome Toro, moMmMmo Beero
npouero, mx obpasopanme o0ycJaoBmuBaeTcsd HaduumeM cepebpa
B THHOIGHHBIX PyHax.

Oxmeant

APCEIOART1 - 1 Y o e g s ARG
Raaypeme!l, o e Sne e SEASHE

Buoume mepoarno, uro npm ormesienmn MEOTHX PHIOTEHHEIX M-
Hepanos memibAka As:0s obpasyercs Kak Hepexoamas cTyIeHb
K JIPYTAM BBHICIIAM OKHCJIAM MBIIBAKA W mpekge Bcero & As:0s.
Ho meyeroitunnocts u 3arem snauntensuasn pacteopuyocts (15.6 r/a
npu 15° C gaa kybmdeckoit Moxnduranmu) ofycaoBIaBa0T BechMa
orpanmyennoe passutme As:03 B 30HaX OKMCICHHS.

Wz jpnyx somuuranmit As:03 66mpmum pacmpocTpaHeHueM
MOJIb3YeTCA KyOuueckas — apceHoJnT, KIAYAeTHT ke BCTpeuaeTcs
4Pe3BLIYAIHO PEJKO.

A.p(!f‘flll{l'l‘bl Regeza, JReIe3a H KaJablusa, :KeJeza u aJloMHHHSA

Coyomesar . . . . . . . 3Fe0-As305-8H20
Cropopnr w0 Fes03-A8205-4H20
Dapmakocudepun . . . . 3Fea03-2A8:05:13H20
DeppucnMLIesnr -+« . 3Fea03-2A5,05-16 Ha0)
Maysdmmaer ' C 80 5508 SR A S O SO AR O B 200
logcepmar i LT S ean T a8 Res(y-60a0 - 25109150
Apcennocnaepits . . . . . . 4Fes03-6Ca0-3A5205-9H-0
Jdmekupgur . . . . . . . . . B(Al Fe)aOg- AseO5- 16 HaO)

Omuchipaemas rpynna siimogaer nauGosee BaKHBIA CynepreH-
HEIT MUHEDPAT MEIMIBAKA — CKOPOJT, OpeicTaRIAINII CTOMNE JKe
OOBIYHBIL IPOJYKT OKHCJIEHWs APCEHOMHPHTA, KAKAM JHMOHUT
apiserca LiA mupura. OGpasosanue ero sa cYeT OKHMCICHEA APY-
TUX MEBIMBAKOBLIX MUHEPAIOB BIOJHE BO3MOMKHO H WHOTA HAGIIO-
AaercHA, HO LPeHMMYIIECTBEHHO CKOPOJUT pPAa3BUBAGTCHA Bee ke 3a
\CHET ORMCJICHHSA apCCHOPUTA.

Taxkum oGpasom, mpucyreTBHE CKOPOAUTA B ORHCICHHBIX PY-
flax, Kaw IPaBHJIO, MOJKET CIOYAKHTh HOKA3arejeM HAIMYUfA apce-
Hommpura B cynbpuannix pynax. Qopmsl pasBaTus cKopoguTa
B OKIMCIEHHOM Marepuane 60Jee N MeHee 0{HOOOpasHsl, Haubonee

1 Apcenomar — KyOuyecKas M KIayAeTHT — MOHOKJIMHHAR Mopupmra-
A AsgOs.
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TIIMYHBIME  ABIAKNTCA TOHKO3EPHUCTHIE, YacTO0 KPHOTOKPHCTA/-
An¥ecKHe, PHIXJLE, 3eMJMCThe cRomleHHA. Peske BcTpedaercsa oH
B IJIOTHBIX ArTPeramuAax ¢ XapakTepPHHM MI0CKO-PAKOBHCTHIM H3-
stomoMm. Eme Gosee pejirn HartedHele (JOPMEI, M COBEPUICHHLIME YK
POAKOCTAME ABJIAIOTCA ACHO KPUCTAJUIMYECKHE arrperarsl u 6ojiee
WJId MeHee XOpoLio DﬁpHJOBﬂHHHG KpHCTAaJJIBL. B pacupenejieHmnn
CKOPOIATA B PYAAX JMOBOJALLO fCHO OOHApY:RHBaeTCHA, 4TO ecin
rjgaBHAas YacTh ero odpasyercd HeIocpeICTBEHHO ITyTeM 3amerre-
HEA ApCeHOMUMPUTA, TO APYras, o0BYHO MeHLIIAA, 4YacTh obpaso-
BaHa 1IyTeM OTJIOYREHUA U3 PacTBOPOB. BHOHHG BepOHTel{ ]'Ip[‘[ ATOM
MepeHos U B Bujle KOIOMIHEIX PACTBOPOB.

BecbMa BaKHOHI 0COOCHHOCTBIO CKOPOZHTOB, 0COOEHHOCTHBIO,
0 KOTOPOII Beerja CJICAYCT HOMHATH NP H3YIeHHHI COOTBeTCTBeH-
HEIX BBRIXOJOB, ABIACTCA HepeIKas JUMOHHTHAANMA CKOPOIHTOB,
HamOojIee MHTEHCHMBHO IPOSBJACHHAA B MECTODOKASHNAX, THIOTeH-
HEIe PV KOTOPLIX HAPALY ¢ apCeHOMAPHTOM HecyT OOMIIBLHBIH M-
pat. CyngHoeTs 9TOTO Ipofecca pasdupaiach Bbllle, U 3/1eCh MBL
OCTAHOBUMCHA TOJBKO Ha HBKOTOPLI‘L YUCTO BHCIIHHX MOMEHTaXx.

Yire 1pu He3HAUATELHON JIMMOHNTHRAMIN CKOPOIUTH, Kak
IPaBUIIo, OOIANAONINE CBCTIION OKpackoil (AOI0YHO-3eIeHOl, Y-
KOBO-38JIHOM, 3€JEHOBATO-CEPOIl H Jame YHCTO GGJ'IOH) npuobpe-
TAIOT I[BETA, THNHUHLIE Jid auMmounTa. IIpu maneneiimeM ke mpo-
rpecce JIUMOHMUTH3AIME, II0 MEpe TOro Kak Bce 00Jbmasn n Goabmasn
JyacThb CROpojuTa 3aMelgaeTcdA JIUMOHUTOM, CKOPOJUTOBBIC CROLJIE-
HUS 110JIy4a100 BCe BHETIHUE 0CODeHHOCTH JIMMOHHTA, B KOTODBII
OHM B KOHIle KOHIIOB W nepexojiar. B ogHom u ToM ke BEIXOIe He-
Pelko MOJKHO II000paTh BCIO FaMMy LIePeXo[0B OT IOUYTH JHCTBHIX
CROPOIATOB JIO JIMMOHHTOB, HOYTH He CONeP/KAmHuX MBIIIbAKA.

Ouenns yacTo nupu 0erIoM HeCJIeTOBAHAN BEIXOJOB, COJAEpPiKamux
JIMMOHUTU3UPOBAHHEIE CROPOIOUTHI, IOCJICHME IIPOGTO Hponyeﬂa-
IOTCH, HPUHUMAKTCA 3a JTUMOHNT, XOTH «JIMMOHHT? 3TOT HeCPEeIRO
copepsur cperme 10-—15% mpmmbsaka. [Ipn panmarenbHOM 0cMOTpe
B HOJOOHBIX «IMMOHMTAX» HEPELKO YJaeTcd 3aMeTHTh yJacTOUKH
follee MM MeHee caabo MEMEHEeHHOTO cropojnTa, Imo3BOJIAIONNEe
OTMpeJieJnTh NCTHHHLIT XapaKkTep MaTepuaJa.

Bosmmrkaonme npu MOMHOR JINMOHHTHIAINN CKOPOAMTA iKe-
JIe3HAKN HUKeM elle He H3y4Yaauch, 1 He HCKJIOYeHa BepOATHOCTE,
wro upu foliee TETAIBHOM HCCIeTOBAHNM B NX TeKCTypax, oKpacKe
wor. 1. GymyT HaeHbl MHAHBHAYAJIbHBE 0COOCHHOCTH, MOTYIIHe
HOCTAYRITE K OTIMYEHHIO 3THX JINMOHUTOB OT IPYTHX.

B wacTHOCTH, cjlenyeT OTMETHTH, YTO B BOCTOUHOM 3abaiikaiibe
B IIOJIMMETAJINYECKUX MECTOPORIeHIAX JUMOHNTEI, HMeonne «ap-
CeHOTIMPUTOROEY MMPOMCXOseHne, 00aKaoT OOBYHO APKOH OK-
packoii, CBETNIOMKENTOH U CBETJIIOOPAHIKEBOI,! Pe3KO OTIMIHOM

! Bosmomuo, 00yCcJ0BJICHHOH TOHKOI mnpuMechblo 09JaHTUTOBRIX OXp.
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0T OKPACKH OUPUTOBHIX, MOHTGHMMTOBHIX H TOMY HOXOOHBIX JIMMO-
HUTOB.

ITpu maydeHHH HOTOOHBIX JIHMOHHTOB HAJO WMeTh B BHJY, YTO
oun MOTYT OHTE mBoAroro poma. OmHE W3 HUX PA3JIATAIOTCH U3
CKOPOJZUTOB, HAXOJANIMXCH HA MeCTe 3aMEeI[eHHOTO HMH apCceHo-
MEPATA, APYrAe — U3 CROPOJUTOB TepPeoTIoKeHHsX. Bromne Be-
poAario, uto 00a HTH CcOPTA JUMOHHTOB 00IAJAI0T HECKOIBLKO OT-
JIMMHEIME 0COGEHHOCTAMI.

B ¢BA3N ¢ IHMOHMTH3ANmell CROPOINTOB, & TAK:Ke H OpH 00LIu-
HOM XOJI¢ OKMCJIeHMA CMENIAHHBIX APCeHONNPHTO-IAPHTOBEIX PYII,
BechMa HepejKko o0pasyeTcd Tak HABLIBAEMBII NHTTHIHT, aMop@-
HEIT MHHEPAJ HeolpeleJIeHHOTO COCTaRa, HCHO KOJUIOHHOTO IHpPO-
nexomaenns. Bero cocras, momumo Fea0s, As20s nw H20, nepenxo
pxoqut n SOs.

Weccnegosanuma B. B, Tarapexoro nurrmpuros us Bpuu-My-
auHcKoTo MecToposkiaeHus (Cpeansas Asns) morasamm, 910 BPAM JIH
€CTh CePhEe3HBIe OCHOBAHWS JUIA BRIJIGJCHUS MUTTHIMTA KAK CaMo-
cToATe ILHOTO MuHepasibuoro suaa. [locaepauit ckopee Beero npej-
CTABIFICT CJIOMKHYI0 ROJUIOHNTHYIO CMECh CKOPOJHTOBOIO BEHIECTBA
¢ JIMMOHHTOM M OTHACTH ¢ APOBATOM M KPEeMHE3eMOM.

B sammogenie XapaxkTepWCTHWH CKOPOINTA CIEIYOT OTMETHTL
JHAYMTEIRHYIO eI HeM3Y4YeHHOCTE dTOro MuHepama. Taw, cyns mo
OTTHYCCKUM JAHHBIM, MOYKHO TNPEAHOIarath, 49To 110J, HanMeHOBA-
HUEM 4CROPOUTY 00BeUMHACTCH HECKOIBKO OTJINYHBIX MUHEPAIh-
HBIX BuA0B. KN Domo0HOMY B3aK/IOYEHWI0 NPHXOIHT, HAUPUME],
Japcen (98), mceaeqoBaBmuil oNTHYCCKE PAJN CKOPOTUTOB N3 pas-
JMYHEIX MecToposkmeHmit. [lo ero maHHEIM, DOMHMO CKODOIHTOB,
obfmamammux Oojee MM MeHee 00BTHON maA HEX ontmkoi (Nm =
=1.770 — 1.790 u Ng — Np = 0.030 — 0.032), BecTpeuarorcs pasHo-
cTi, uMelone Kak Oosiee Hu3KWe KOIDPUIMEHTRI IpeJoMJIeHN
(¢ Nm = 1.74), rar u pesro 6omnee soicorne (¢ Nm =1.880 u 1.895
PN IBYLPeIOMISHAN, PaBHOM B epsoM caydae 0.115 w Bo Bropom
0.027).

Caepyer joGaButh emge, 4To B JMTEpPaType HEpeJ KM YKARAHUHA
Ha runorennoe (rujaporepmanpHoe) obpasoBaHne CROPOJUTA W He-
KOTOPHIX JPYrHX apcenwmaroB skenme3a. B wactmocrm, @. Xoaiipe
(99) upmnuceiBaeT TEPMANBHEN TEHE3NC CROPOAATY, (apmaro-
cnepuTy U cuMnOiesuty ma Jaybax (I'epmamns).

He orpumas, Kax aT0 y’Ke YKa3BIBAIOCH BEIIE, BOBMOKHOCTII 00-
pa3oBaHNA HEKOTOPHX CHENU(HYECKH CYHePreHHBIX MIHepPAIoB
B 0COOHX CHENWANLHBIX YCIOBAAX M M3 TePMANLHBIX pacTBOPOB,!
HAJI0 BCE iKe Pe3KO I0JYePKHYTh, 4TO JI0 CHX II0P He H3BECTHO elle
HW OJHOI'0 BHOMHE YOeQUTeNIbHO [JOKA3aHHOTO CJIydasd TepMailb-

1 MamocTpamnueil 4ero Mosker CJy:RuTh ofpasoBanme CKOPOJAMTA M3 TO-
pAaunx merogHnkor Mematoyeronckoro mapka (I, 368).
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HOI'O r'eHesuca apceHmaroB xeJjes3a B Cyu‘lb(IJHI[HBlX MeCTOPOMIe-
Husax. Hanpumep, B ciyuae, npusogumom @. Xaiine, ne poaun-
KaeT HOUTH HIKAKNX COMHEUHMI B HPOUCXORIECHHH aPCEHHATOR jike-
JIe34 3a cUeT OKMCIeHNA APCeHOnIpPuTa.

APCCHBTI)I H apcenuarnsl MeJQH, MeJH N KanbIAAa, MEIH
H Rele3a H T. II.

TPHBEOIT v - o oo o s on s N0 s 88503

Tpuxaasiur ot eee » o 3Cu0.As:05-5H20

Orugenum . . . . . . . . 4Cu0-As:05-Hs0
Jelikoxaaemmr . . . . . . . 4Cu0-As:05-3H20

DEXPORAT - & = 5 5 o 4 oot e A0UOASSDs THO)

SpUEAT . . . . . . . . . 9GuO-As:05-2H20
HopeBajumer . . ... . . . . BHCuQ-As:05-3H20

Tupoaum P e Al et L oo RS OE-OH R ()
Hauworadgs 5. oo oo o o BCuO-A3305-3H20
Xanvrogunaum cv o . 8Cu0-Asg05-12H-0
XPITHHEAT . . -~ . .. . .o 2000-2C20.-A5:05-H:0
Homnxansmur A e RO A0 2 ASs05-3H O
@pefipunnT -+« .+« .+« ... 6(Cu Ca)0:-3Naz0-2A50;5-5H20
JeHeBnKCAT v e e oo 2Cu0-Fes03-As:05-3H:0
Lepyaenar . . . . . . . . . Cu0-Ala0Os+As205-8H20
Jlmpowkonur . . . . . . . . 18Cu0-4Al305-5As:05-55H20

HKparkaa xapaxrepuctura 9Toil IPyNOB NpHBeleHA BHILE 1Pk
OTICAHHN Meli.

Apcenﬂa'rm CBHHOA, CBHHIOA H MeJH, CBHHILA U Keje3a

IMyasrennt T e e e e BPBORASIOE<HSE0

Mumemeaum . . . . . . . . 9Pb0O-.3As:0;-PbCls

Ramnuaum . . . . . . . . 9PbO-.3(P, As)205-PbCls
JHIAMXAT . . . . . . . .~ 9Pb0O.3(V, As)0;5:-PbCla

Aybrme - . . L o 2P0 O RSO O
Badmromar . . . . . . . . 4(Pb, Cu)0-As:05-2H:0
Hapwmaur . . .-. . . . . 3Pb0O-5Fes0s-6As:0;

Badaumum . . . . . . . . 2Pb0:3Fes03-2803-As205-6H:0
Jdoccennr . . . . . . . . . 4Pb0-9Fes03-4503-6As203-33H20

Ppynna sra oxapaxrepn3oBana Bhlllle, IPH OIMCAHNM CBUIIIA,
31ech Ke HeanmunM Oymer Jo0aBUTh TOMBKO ciefyiomee. B MecTo-
PORIEHUAX, TIJle MBEIILAK BCTPEUYACTCA COBMECTHO CO CBHHIIOM,
BCETTa HCKII0YNTEILHO Pe3KOo IPOfiBJIeHa TeHIeHIUA K odpasopa-
HAIO apCeHHATOB CBUOIA, KAK COCJMHCHHII, BechMa YCTOIUMEBIX
B YCJIOBUAX 30HB okuciennsa. OTciofga nonarno, nouemy B X0pomo
npopadoTaHHLIX 30HAX OKHCJICHHA COOTBETCTBEHHBIX MEcTOpPOKIe-
HHUIl ITIPeHMYIIECTBEHHOE pAa3BHTHE 110 CPABHEHHID ¢ JAPYTHMH
apceHHaTaMl TOJYYar0T MMEHHO apceHuaTsl CBHHIIA M B ocobeH-
HOCTH Hambojlee YCTOMYMBBIA CPelM HUX MUMETe3HT.
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Bagantnr, o6mapuo PasBUBAKINICA B HEKOTOPBIX cayqasax,’

CROpee BCCro ABIAETCH MeHEe yCTOHumBEIM

MUHEpPajloM, HeReJn

MHMCTe3UT, M HePeXomnT B HOCHIHUIl ¢ napasnieasHeiM 0Gpasora-,

HUeM JIMMOHUTa NN Aposura,

1*]]00](]13’[51 OHHRA, HHHEA H Me[H, IMHRA 0 KaJabllHsa

Jerpanmr

Adamurn
Ryupoagamun
Gaprur .
Aycrnaur
Crammiur
Beaennnr

3Z nQ - ASgOa -3 Hzo

4ZHO-ASE()5-HgO

4(Zn, Cu)0-Asz05-Hz0
3Zn0-Cu0-Ase05-2H,0

27 ﬂO-ZGﬂU-ASzU.a-HzO
5(C<‘1, Cu, ZnO)-ASan-szO
7(Zn, Cu)O-(P,As)205-9H20

HpaTK&H XapakTepHCTHRA lipupeJeHa BeIIe IIpA OnucaHun

MHHEKA.

ApCEHHaThI HHRGJA H l\'DﬁﬂﬂbTH, HUReTHA, KOOAJABTA W MEJIH H T. 1.

MDopdesnr
Annadepeum
KadGpepur .
dpumpun .
Rérrorur
Poaennr
Jlapennymnan .
Jilnumarepnr

2{]\1, GO}O-ASzOs-gHQO
3Ni0-As305-8H20

3(Ni, Co, Mg)O-As;05-811,0
3COO-A5205-8HzO

3(Zn, Co, Ni)O «As205.8H-.0
3(Ca, Co, Mg)0-Asa03-2H,0
3(Cu, Co, Ni)0-As:05-3H20
6Cu0-3Ni0-S03-2A5:05.-7Ha0

Hexroropsie mompobuoctu o HePeYnc/IeHHbIX dPCeHnaTax Upu-
BOJATCA HUKE, 3/ech jKe MOTUCPRHEM JIMIIb, YTO agHabeprar u
IPUTPUH ABJIAIOTCA NCKIIOYHTEILIO XAPAKTe PHBIMIT MITHE P aTaMu
30H OKHCJIEHHS MEeCTOPOIKJIeHHM, HecymMHUX B THIOTGHHBIX pynax

apPCeHUIbl HUKeNnA u KoOalbra.

ApCeHnaTH BHCMYTA, BHCMYTA W Me/H, BHCMYTA I ypaHna

Arenectnt ? .
Parur
Mukenr
Bannnyprar

3Bi203-A5205 -2Hzo
3B1203-2A5205-8H20
Biz03-20Cu0-5A5:05-22H30
9Bi203-3U03-2A5:05-12H20

Kparko xaparrepusyiores mmse npn ommcanmn BHCMYTA.
ApcenuaTnl ypama, ypana m Mejm, ypaHa M Kalbmms

Tperepmr
Lleinepnr .
¥ parocmmmiy

3U03-A5205 . 12H20
2U03 -Cu0 -A5205 -SHzo
2U03'C30 -ASzOs-SHzO

! OGpasoBaume ero, Bepos#THO, CBAZAHO © nepepaboTKOl IepyccnTon

pactBopamu, HecymuMu Fes(SOs)s U MBIIEAKOBOKMCIILIE COCMMHEHNA,
* K arenectury Gimsox apceHodmemut, cocras KOTOPOro, He BIOJIHE
JIOCTOBEPHO YCTAHOBJCHHLIH, TakoB: 2Bia0z-As:05-2H:0.
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Bece sro owenn peirue MUHEPAJIBI, XapakTepHnie JANL [JIA
B0H OHKHUCJIeHNHA MecTOpOHﬁI{eHHﬁ, 3aKJII0YAIIAX YPaHHHHT HIIH
Apyrue THIOTEHHBIE coeJUHeHH A ypaHa.

ApceHnaThl KaJbIiA H Marfus

Paiijmarepur . . . . . . . 2Ca0-As:05.3H,0
Dapmarorumn . e e . 2080-As305:-5H30
Bammmepmr! . . . . . . . 2(Ca, Mg)0-As305-8H:0?
Ilmkpopapmarornr . . . . . 3(Ca,Mg)O-As305-6H20
Pécciepur . . . . . . . . 2Mg0-As30;5-15H,0
Xépuesur . . . . . . . - 3MgO-As305-8H20

Bee Tir apcenuaThi ¢paBHATEILHO JIETKO PasiaraioTes caabsmu
¢ePHORHCJIOTHEIMI PacTBOpPaMM; KpoMe TOro, pPacTBOPHMOCTL X
B BONe 3HAYUTEILHO TIPEBEIIAET PAaCcTBOPUMOCTE AapPCeHuaTon
JRe;esa, MeJu, CBHHIA, IMuKA ¥ T. I. B cBA3m co BceM aTUM He
NPUXOMUTCST OKHIATH CKOIBKO-HHOYAh IHMIMPOKOTO WX pPasBuTHA
B 30He ormcienua. U meilcrBuTennno, majke B MECTOPOKIEHHAX,
BAKIIOUEHHEIX CPe/l H3BECTHAKOBHIX TOPOJ MIIM H300HIYIOIIX
JKIJIBHBIMI KapOoHartaMi KaJbIus H Marsdfd, COOTBeTCTBeHHEIE
ApCeHmATH MMEIOT COBEPHICHHO HUYTOKHOE PAacHpOCTPaHEeHHe HJn
woBee oTcyTerryioT. OTHOCHTENILHAA HOXBUAKHOCTL MBIIBAKA B dop-
Me pAaccMATPUBAGMEIX COEIMHEHUIl IO3BOJIACT Mpeinojararh, 4To
B PACCCAHME MBIIIBAKA N3 30HBl OKHCJICHNS apCeHmaThl KaslbIlHs
M MAarmis UCpaiT CephesHyo Poiib HApPAAY ¢ apceHHaTaMu Tesiot-
HRIX METaJLIOB.

9. CYPBMA
I'mmorennas MHHCPAJIOrHA

AHTIMOHUT M pasHooGpasuble cyAbLQPOAHTIMONUTH CBUHLA,
megun, cepeOpa ¥ HEKOTODHIX JIPYTMX METAJIOB B OCHOBHOM (O-
¢TABAAIT IOYTH BCH THNOTCHHYI0O MUHEDAOIHIO CYPBMBI, eCcjiu
He CUMTATL YPE3BHIYANHO PeIKHX MIHEPAIOB, NPeiCTaBIAIONMX
GO CYPhMHHUCTOI CYPBMSHOI KMCJIOT, BCTPEYEHHBIX BCEIO
B JBYX-TPEX MECTODOFKJAeHUsX 1 upenmymecrsenno B Jlanrdane
(llBenms).

CyanoaHTHMOHUTE CYPbMBI B KauecrBe BTOPOCTCHCHHBIX
npuMeceil M0JAb3YIOTCH OTHOCH TEIBHO HIM POKUM PACIPOCTPaHESHIEeM I
KOHCTATHPYIOTCH B PYNAX MHOTHX CyIbQUIHEIX MECTOPOKIEHMIl.
OcoBeHHO jKe 4YACTBIME CPeJM HUX ABIAITCS pasHoobpasmbie
Gaewrisie pyAE, OYPHOHMT M Cy/b(POAHTHMOHHTBH CBHHNA (1pe-
MMYI[ECTBEHHO Oy.daH:kepur u jikemconut). B odenn penkux
cIy4asix MHHEPAJIbl OTH /AT I KPYIHBe MECTHBIG CKOIUICHHA.

! Banmiepnr, BOBMOMHO, NpefcTanaser cMech (apumakoamra u  péc-
CHICPHTA.
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B nporusonomnoikuocte cy/iboaHTAMOHUTAM AHTHMOHHT, Cpas-
HUTEABHO PEIKO BCTPEUAMIUICH KAk IPAMECh K OOBIYHEIM CYiIb-
fuampM pynam, BechMa 4acTO Jaer KPYIHbe MECTHBC CKOMIOHTS
B BHJIe XOPOINO BCeM W3BECTHHIX CTAHNAPTHHIX KBapIeBO-aHTIHMO-
HATOBLIX MECTOPOJK/EHHIl HUHMTEPMATLHOTO THIA, KAK IPaBHJIO,
IPe3BLIMANHO OeHBIX JADYrMMH MEHepajaMu, HOMHMO KBapIa u
aaTHMOnNTa. V1 mMCeHHO HTH MECTOPOMKIEHUS CYPLMBI ABIAIOTCH
HanGoJiee MHTEPECHBIMII B IPOMBIIIICHHOM OTHOIICHUIN .

Tarum obpasom, ecim Cynb(OAHTHMOHUTH CyPLMB OOBIMHO
CONPOBOKIAIOTCA @O cepueil JPYrHxX MHHEPaIoB (U Mpeskie
BCEIO MHPHTOM) M MX OKHCIGHHE HPOMCXOMAT B CPABHUTEILHO
CHO3HOM 00CTaHOBKE, aHTUMOHAT B GOJBIINHCTBE CJIYYacB OKUC-
JAeIC B TOpasjo 6ojee HPOCTHIX YCTOBHAX cuenn@uueckn Kpapie-
BOH JKNIIBHOUM MACCHL.

Oxuesenne m pacreopenne THIOTEHHBIX MHHCPATOR CypbMbI

13 Beex MHOTOYMCIOHHEIX THIOTEHHBIX MAHEPATIOB CYPhMBI pac-
CMOTPHM 3BJieCh XapaKkTep H3MEHeHMIl B YCJOBHAX 30HBI OKUCJICHHH
JIIIE AHTUMOHUTA, TeTpasapura 1 OyJiamKepHTa Kak nauboliee
RA/KHEIX MUHEPAJIOR CYPHMBL B CYIRQUIHEIX PyIax.

AuTumMonur

Crynnble sKcuepuMeHTAIBHBE JAHHBIE 10 BOTPOCY 00 OKMCJIe-
HUM W PACTBOPEHNH AHTUMOHMTA B YCTOBHAX, OJHBKNX K YCIOBHAM
30HEL OKUCJICHNA, (ARTHYCCKM OrPAHMYNBAITCA  CICYIONIMH
akcuepumentamu Rywa (1, 231). 1 r auruvonura oGpadarsisaies -
B Tedenme 84 mHeil Bojloit, pazGaBiaenuniM pactBopoM H2SOs4 n
cmechio pactBopoB H2SOs u Fex(SOa)s. Iomyuennt Gputm pesyin-
TAaTHl, NpejicTaBaenHke B Ta0i. 13, B kotopoit A oboznavaer 0.05 M
pacteop H2SOs m F — 0.05 M pacrsop Fee(SO4)s.

* U3 arux sremepmMentToB Kak OyATO OB BEITEKAET, 4TO CROPOCTS
ORHCICHMH AHTHMOHHTA B BOJIAHO-BO3AYIOHEIX VCJIOBHAX MAJO
OTIANYEETCH OT CKOPOCTH OKHUCJEHHA B DAcTBOPAX, COMEPIKAINIIX
H2S04, Fes(SO4)s. Kposme Toro, cKOpocTh ORMCICHES OKAZLIBACTCH
cpasHnTesbHo Oonbmoit. OTBewaer Jin 9TO TOMHOCTBIO JIeHCTRU-
TeABHOCTH, CYAUTH HA OCHOBAMAM CTOMh CKYMHBIX IAHHEIX KOCTA-
to9no TpyaHo. llonmessie waGmoneHmmA TOBOPAT Bee Ke CHOpee
B 10JR3Y DoJbmieil yeToHUNBOCTH AHTHMOHHTA B I10BEPXHOCTHBIX
VCIIOBUSAX, HeAEJIH 9T0 MOKHO 3aKJIOYATHL N3 TaHHBIX 3H(’-”GPIIMGH“
ToB Hyra. :

Kpome 7toro, Te jxe momeBble walilojieHNa YKa3bIBAIOT, YTO
OKHCJIEHUe aHTHUMOHMTA B 00BIYHOM THIE ero pya (KBapueBo-aHTH-
MOHHTOBOM) TIPOXOJHT TOPA3I0 Me[IeHHEee IO CPABHEHHIO CO CIIy-
JaeM ORHCICHUS AHTHMOHATA, 3aKJI0UEHHOTO B CJIOKHBIX Cyabdui-
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HHX pyjnax. YUTo yckopAeT B NOCJACLHEM ciIydae ORHCIACHHE AHTU-
Monuta — npucyrersne s Gosmee obuibubx HeSO4 m Fe:x(S04)s,
HJIHA 3/1eCch rjlaBpHoe 3padYenue MMeeT HM3RHM NOTEHIMAaJI aHTUMOHHWUTAa
(Bcero or —0.17 mo —0.60V) — crazate Tpyano.?

B ofmeM mo cOBOKYITHOCTH 1IOJICBHIX TAHHBIX 8HTHMOHHT B CIy-
gae OKMCJeHHs] €T0 B KBApIEBOIl JKUIBHOI Macce, 1ouTH cBOGOM-
HOIT OT APYIUX CYALQUIHLIX MUHEDPAIOB, CleyeT OTHeCTH K I'pYIIIe
cynb¢GUIO0B CcpegHeil YCTOHUYMBOCTH, a B CAy4ae ORHCICHHSA
CIIORHBIX CyJAbQUAHBIX Pyl ¥ K TPyHie MajoycTOHYHBEHIX.

Onycrkag Temeph o0Hen3BeCTHEIE J[AHHBIE O CPABHUTETLHO
3aMEeTHOM PpAacTBOPUMOCTH AHTHMOHHTa B ULICJOYHBIX pa(‘,TBOan

(B cBA3HW ¢ oOpa3oBaHUEM KOM-
Tatnumma 13  puexcunx cyIbQUIOB), Kak He

Pesyaprarsl akcnepnMenToR Ryka IMeIONIel GOMBINOTO 3HAYEHMS

o pacTBOpHMOCTH AHTHMOHHTA B paCCMHT}JHBaeMHX HaMHA }TC*

JOBHAX, NEpeilicM K XHMU3MY

B e actnm”  TPOIECCA OKMCIEHMS AHTHMO-

hcrnop npu anammae auta. llocmemunit B pesyis-
pacreopa

TaTeé ORHCAGHHH HepexojuT

- npenmymectBeHHO B SbeOq

Bomn.. . o o el 0.0175¢ (munepain ceppantut), Sbh204 -

e AN 0.0205 -nH20 (cTHOMOKOHHT) I B MEHL-

Aot oo 0.0185 meit mepe B Sb20s (BanenTn-

o 0.0160 HHT), OpUYCM OYeHL YacTO

OJHOBPEMEHHO BO3HHKAIOT WU

Te M IPyTHe COeIUHEHMH.
B cBasu ¢ aTum MoskHO B rpyfoit cxeme ORHCIeHNe aHTHMOHATA
" IPEICTABATE TAKHM o0pazoMm: > .

SheSs + 602 = She (S04)s.

Tax rar cymndarni cypeMBl upesnnmaitHO HeyCTCHYMBSL M THA-
pOMm3yIOTCA Jlaye B cabORMCIBIX PAcTBOPAX, TO OJHOBPEMEHHO
¢ BOJHUKHOBEHHEM WJIeT U THJPOJMTHYCCKHI pacuman ux, pesyib-
Tupylompiica B obpasoparnn H:SOa w Tex wiam mEBIX coejuneHui
mana Sh:0s4 m SheOs.

Nan, mumya cynsarHyi CcTaamio, OKHCICHHE AHTHMOHUTA
MOMHO TpPEeJICTABIATL KAK NMPONECcC HeNOCPENCTBEHHOro 00OpazoBa-
HoA m8 SbeSs nox pamsmmem H20 4 O: okuesos cypemul (THma
Sb20s m Sbe05) w H2SO4, npmuem She:0s ceazmBaerca ¢ SbheOs,

1 Hesb3fA WCKIIOYATH, KOHEYHO, M GOJbINEil BOJONPOHAIAEMOCTH OKMC-

JFIOWUXCA CAOMHMX CYABQUIRKX Py IO CPABHEHMIO ¢ KBAapIEBO-aHTIMO-
HATOBBIMA.

* Pasymeercsi, KpOMe NPUBOANMOTO BJeChH cysedara MOMKHO IpexmoJa-
rate obpaszoBande M JIPYTHX Cyan(aToB CYpPBMEL. ;
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AaBasg CYPBMAHYIO COJb OPTOCYPbMAHOH KHCIOTH (Sb20i) nam
Sb204-nH20.1

Bosmoskno satem, uro omumciemme amTEMOnmTa WieT ofouME
VRABAHHBIMU MYTAMU, BeJyIIUMH B KOHIE KOHIOB K IOJHOMY
samemennio ero Sh:Os-nH:20, Sbe0s, Sb203. B peaxnx cayuasx
HOMUMO YKazannblX COGJMHEHHIT IIepBBIM NPOAYKTOM OKHCICHHA
AHTUMOHHTA OKa3bBaercs cyiabdoorucen Tama SheS:0 (mmmepan
KeDMEBHT), ABIAINMICA, OYeBHIHO, PE3VIRTATOM HEMOJHOTO
OKHCJICHHA.

Byaamxepnr

Oxrucaenne Oynaumeputa Golee wianm me:oe nonpoGuo pasdn-
pa/a0ch BBHINC HpH onucanuu cBuHua. Torma ke 6o noxaszamo,
YTO CaMbIM OOBIYHLIM TePBBIM NPOAYKTOM ORMCICHHS KaK Oynan-
FREPHTA, TAKR PABHO U BCEX ADYIMX MHOIOYMCJICHHBIX CYJIb(OAHTH-
MOHUTOB cBUHIA sABisgercsa, nomamo H:SOs w PhSO4, Gunareiimur.
Hocmennmii npexcrapnser aMopdnuii MEHepas HECKONBLKO KOIEH-
JUOMIETOCS COCTABA, Yallle BCero orpedamomuii (opMyie nHpoaHTH-
monnara cBunna — PheSbe07.nH20. B pansueiimenm N1 pOaHTH-
MOHHAT 5TOT, Pa3narasick, MO;KeT JaTh Hayajao odpa3oBaumio Hojee
VCTOHYNBEIX coeinHennii, Taknx, kak PhCO3z, Sb20s,SheOg.nH20 1
Sb204. Ilocnenuue wactuuno obpasyiorea u OMHOBPEMEHHO ¢ GHH[T-
TeMHUTOM.

Iopazno pese orncienue Oynmamkepura M Opyrux cyabso-
AHTUMOHATOB CBUHOA COMPOBOMKIACTCA BO3HHKDOBSHMEM HAaIO-
puta, antuMoHurta cBuHNA coctaBa (PbCl)z Sh2O4.

Terpasgpnr

Oxucienue s1oro Munepaza Tamme yike pasiunpaiocs panbie,
OpH ONMCAHIE MCAM, W 3[leCh CJIEAYeT THIlb HANOMHUTH, YTO Hep-
BLIMIL IIPOJIYRTaMU ORHCAeHusa apiasiores, momumo CuSOs, CuO n
Cu20, =xucmopomubie coeanuenms cypeMbl Tuna Sh2(s, Sh2Qy .
- nH20 1 Sb204. Mnorma o6pasyiores u MaJIoODpe/IeJIeHHbIe COe-
HEHHUA THIA AHTAMOHUTOB M AHTHMOHHATOB MEMH (CM. HI3Ke TPOMGO-
JAT W PHBOTAT), BO3MOKHO, UPECTABIAIONAC MPOCTO MEXaHUUe-
CKNe CMeCH MeJHRIX KapOomatoB u 1. 1. ¢ Sb:0s u ShaQy . nH-0.

Mnrpalma H ocamRaenue CYPbMBl B UpEOeIax 30HBl OKHCJICHU

OcuoBnble TpoNyRTH, MOTyYaeMEe NIPH OKACJICHAT aHTHUMOHNTA
H JIPYTHX CYPLMAHBIX MUHEpPaaoB, a mMeHHO ShaOs, ShoOs, SheOy .
- nH20, obnamaoT crons HUYTORHOIM PacTBOPUMOCTEIO (MEHEe TEI-

1 Sha04—Sbe™"8hy™""" 0.



CAMHEIX J07eil rpamma ma 1 ;1 BoOjB), 4TO, B CYHIHOCTH, T'OBOPUTH
0 CKONIBKO-HUOYIH 3aMETHOI MUTPANUi CYPbMbl 1IOYTH He IPHXO0-
puteAa. Heckonbko Gosiee pacTBOpPUMBL cyAL(ATH CYPEMEI, HO OHH
KpaiiHe HeycTOHYMBLI, 1 HeoODXOoANMa JOCTATOYHO BRICOKAA KHUCITOT-
HOCTHL PACTBOPOB, YTOObLI NPEJOXPAHUTH STH CYJbpATEL OT THIPO-
AUTHYecKoro pacmaga.t

QarTuyecKH U3 BceX IIIABHEHMNX COGQMHEHMI CYpPbMbl, MOLY-
mUX BOBHAKHYTH B 30HC ORHCIICHHA, CCIM MCKIIOYHTHL INEIOYHBIE
noMuCyAh(pAALI, Goee MM MeHee 3HAYUTEILHON pPacTBOPHMOCTHIO
00J11AI0T JIMITL UIEJIOUHBIE COJIM CYPLMAHOIL KucaoTH. Tar, pacTBo-
pumocts umpoantnMormara xajmEa (K:H2Sb:07) onpepenaerca
nudpoit 27.4 v/x npn 20° C n mapoantamMonnara narpus — 0.3 r/a
npn 12.3 C. Briosine BeposiTHO 0TOMY, 4T0 B 3HAYHTE/ILHOI dacTit
IMEHHO B BHJE MOJ00HBIX COGINHEHUH OCYIeCTBIASTCS KOHCTATH-
pyeMblii MHOT[A HEe3HAYHTEJBHBI IepeHoc CyphbMbLl B Ipejeaax
30HBEL OKMCIEHNA. A 3a TO, YTO 9TOT IepPeHOC B OTICILHBIX CJHy4asx
IeiICTBHTEIBHO HMEeT MecTo, TOBOPHT M H3pejKa HadlojanieecH
HECOMHEHHOE 1I€PCOTIOKeHMe CYPBMbI B OKHCJICHHBIX pyJAax, I
HAJIAYAe CJI2]0B CYPHMBI B CAMHUYHBIX aHAAN3aX PYTHUYHBIX BOI
(1, 81), m, rmaBHOe, pa3BUTHE CYNEPreHHBIX CYJb()OAHTHMOHHTOR
cepefpa B 30HC BTOPHYHOrO cyiab(uurnoro oborameHns.

ITomnmo mepemoca cypnMBl B BHIe IEJIOYHLIX aHTHMOHMATOB,
B OTJIEALHBIX CJHydYasix HEeKOTOpOe 3HAUYeHTe MOKeT MMEeTh MUIpa-
A B CHJIBHOKHMCIOTHBIX pacTBOpax (B muje cyanpara) . MUrpa-
oSl B IMEJOYHLIX pacTBopax (B Bujge HOJuCYILOHIOB).

Bee atm m jipyrue BO3MO;RHBIC OYTH MUIPAIHHE CYPBMBI IO Ca-
MOMY XapaKTepy CBOeMYy He MOTYT IIOBECTH K 3HATHTENLIBIM liepe-
MEeMeHNAM CYPLMBl B 30He OKHMCIICHNA, M HTOT HJIEMEHT MBI MOKeM
paccMaTpHBATh B HAMHOX YCAOBHAX CTOJL JRC MAjo HONBHRHBIM
(ecim He Gosee), KAk M CBUHET.

Heobxomumo ToapKo caejyioniee sameuanue. B caMpix mopepx-
HOCTHBIX YaCTAX B30HbI OKUCJeHHA (B IIOBEPXHOCTHOM cJIoe) KBap-
1eBO-AHTHMOHUTOBBIX MECTOPOACIEHNH BecnLMa Hepeako Habilo-
JlAeTCH TMOUTH ITOJIHOe yjiajieHue c¢ypbMbl n3 pyanoid Maccel. Ha
BEIXOJe OOHAPYRUBACTCA JIMIDE JKEJLHBIL KBAPI ¢ JIETRO OOBIYHO
WHTEPIPETHPYEMBIMHE IIyCTOTAMH OT BBHIIIETOYCHHBIX IHECTOBATEIX
KPUCTA/JIOB aHTUMOHHTA. Takoro poja BHIHOC CYPHMBL CROpee
peero ob6ycioBien cmemyompmmu npudnuamu. I[Ipu  oxmemernn
agtamorntT aamemaerea SbeQs, Sba04, Sb204-nH:20, maommmn,
KAK IIPaBWJI0, Kpaiine TOHKOBEPHHUCTEE, YacTO Taxke amopdusie,
AeMJINCTBIe M PHIXJsle arrperanuf. [ BIojime BepoATHO OMHIATE,
0cODeHHO B YCHAOBAAX NPUIOBEPXHOCTHRIX WacTell 30HBl OKHUCIe-
HUfA, MHPOKOTO 00pa3oBaHMA TOHKUX CYCHEH3UI M, BO3MOMKHO,
Hame KOJUIOMJHLEIX pPAcTBOPOB, HOCTEINIEHHO, TaK CKa3aTh, BHIMLI-

! AmasziorudHoe mMeer MecTo W A Xjopmja cypbmbl — SbhCls.
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BAIONIAX CYPHLMAHBIE MUHEDAJH W3 DyIHOH Macchl. AHAIOTUuHbEe
ABNIGHMSA KAK MCKMIOYOHAE MOTYT, KOHOYHO, NPOHCXOIUTS H' B Gonee
ray6OKHX 9YacTAX B0HLI ORUCICHMA.

Munepaaorus cypbMbl B 30HE OKHCICHHA

Munepanorns cypsMBbl B 30HE OKHCJICHUA BechbMa OXHOOGpasHa,
onpefenAsick B OCHOBHOM B MECTOPO;KICHUSAX KBAPIEBO-aHTUMOHH-
ToBBIX BagenTHHATOM (Sbh203), cepBanturom (Sh204) m cTHOHOKOHE-
ToM (Sb204-nH20) n Temm ;xe MUHepamaMm ¢ JONOJHEHUEM CKYJI-
HBIX W MaJjIOONpejesieHHLIX AHTHMOHHTOB W AHTHMOHMATOR MeH,
CBHHIA M T. II. B MECTOPOZ/ICHNAX, HECYIINX CYDPHMY B BHJIE CYITh-
f:0aHTHMOHUTOB,

Becnma xaparTepHBIM TIpH 9TOM ABAAETCSI TO 0OCTOATENLCTBO,
uro She03z, Sbh204 u She04-nH20, samemaa oxucasomumiica anTn-
MOHHNT, OYeHbL YacTO Pa3BHBAIOTCHA COBMECTHO, UTO B CBH3H ¢ HX
O0BIYHONH KPHUTOKPHCTAIUIMYHOCTRIO  WJIM Jae  aMopuoCThIC
Be(bMa BATPyIHAET MCCIEJOBAHNE TAaK HA3HIBAEMBIX «CYyPLMAHBIX
OXp», ABIAIONIAXCA HEM3MEHHBIM NPOIYKTOM OKHCICHUA AHTAMO-
HUTA W APYTUX CYypbMAHBIX Munepason. [[ia mamocTpangua MoucHo
npHBecTH peayaeTaThl meedemosanmit A. C. Bamwsrtepom (upuso-
narea y Basuuapma m Bocyamna, 48) oxuciennnix cypeMAHBIX Py
M3 PA3MUYHEIX MeCTOPOMKJIeHnil foro-zamajgsoii wacrn Cepepmoit
Amepunxu. Banerep namesn, yTo Takme MUHEPANbl, KAK BAJICHTUHUT,
CepBAHTHT H CTHOMOKOHUT, IIOYTH HEM3MEHHO TPOABIAIOTCH CO-.
BMECTHO, /laBasg O4YeHbL TecHBle cmecu. [lasee um GBIIO KOHCTATHPO-
pago o0miame pasmoofpasHHIX WOCTOPOHHUX ToOAMecell, TaKWX,
wak SiOz, Al:Os, CaO wu 7. 1., 0GHAPY;KABAEMEIX Jake B caydae
pasBuTHA OGojlee MM MeHee Xopomo 0GpA3OBAHHBEIX KPUCTAIIOB
RAJEHTHHUTA W CEHAPMOHTHTA.

B smaunTempnoii Mepe amasormumoe mabmopamoch Jlapcemom
(98) m aBTOpOM HIpH ONTHYECKOM MCCJIEOBAHUM ¢CYPBMAHHIX OXp»
paznmuHeHmux Mecropoxuennii. I mvmenno stamm ocoGeHHOCTAME
NpOABIEHAA CYPEMAHBIX OKMCIIOB OOBACHACTCA CPaBHATEILHOE
ofume MajooTpeeIeHHHNX MHHEPAILHBIX BHJOB B CYMePreHHOH
MUHepajiornl CypPLMEL.

Camopojiabie 3J€MEHTHI
CamoponmHas cypsMa . . . . . Sb
AJITEMOHTEY .. . o « =+ % +  (AS,8Db)

Becrma pefxie Munepasibl 30HE ORHCICHUA, HIKOTAA HOUYTH He
/laonine cKoNIbKO-HUOYAL KPYNIHBIX CROTIGHWUIT,

Cyapdhuan
Iepaprapes , . . 0. o O . o 3Ag:S«SaSy

H JpyTHe cynepreHHble ¢yan(oanTuMOHUTE cepefpa (1, BO3MOKHO,
cepebpa m memu).
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Hexotopsie mojpoGHOCTH 00 HTHX MHHEPAIAX H3JIOREHb BHINE,
npE omucaHmd cepebpa.

OruHeabt

Bajeutauur . . . . . . . . . Sby0s (pombudeckmii)
CemapvoHTHT . . . . . . - . ©b3Os (ryOnaeckmnii)

BajienTHHuUT, ABIAIOUMIICA J0BOJILHO OOBIYHBIM TMPOAYKTOM
OKMCJeHUA aHTUMOHNATA U OTYACTH prI‘HX CYPBEMAHBIX MUHEpaJioB,
pa3BMBAETCH, KAK yiKe YRAILIBAJIOCH, IPEMMYINECTBEHHO B BUJE
rouxax cmeceit ¢ Sb20s u Sb204- nH20. Pese BeTpeuaercs oH
BLOMIHG WHIMBUAYATbHO, JIaBasg HEPEJKO B TAKIX CIyuyasX BOJOK-
HNCTBIC W 3Be3daTbie arrperartbl ITPHBMaTﬂ‘IeCHHX u TaOIATIATHIX
KPUCTAIIIOB.

CenapMOHTHT KOHCTATHPYETEs P ORKHCICHHLIX pyAaX ropaspo
fosee pPenro.

K 570if e rpynme OKHCJIOB CYpPbMBI OTHOCATCHA €IMe Ba PeRAX
mmHepana: crudmasnt (SbeOs - H20)(?) n  Qomerepur (Sb20s -
« 4H20)(?), cropee Bcero MpeCTABIAMINAX MeXaHUUECKHAe CMecH
Sb20s m Sb20a.

Cyanoornenn
Kepaeang 5% SR st TR an s Bbitio

CpaBHuTeILHO PeJIKMid MAHeall, BOZHUKATOMMIL IPH HEIOTHOM
oRncieHud antuMonura. Is3-3a cBoeil KpacHOll OKPacKH TpH He-
BHAMATEBHOM 1IPOCMOTPe MOKeT OBITh TpPaHAT 32 KUHOBApB,
HBHHIOH.[}‘IOCH YacThIM CIYTHUKOM aAHTUMOHMTA.

Oreaxaopnjibl

Capapakmr . . . . . . . . . ORCHXIOpPHJ] (?) Sb

JIoBONBLHO COMHWTEALHBII MUHEPAIBHEIH BUJl, COBCPHICHHO emMie
He W3YUCHHBIH M KOHCTATHLOBAHHLIL CPeM JAPYrHX CyHepreHHbIX
MIHEPAJIOB CYPBbMBI JIAMB B OJHOM MECTOPOKISHIH. Buonne Bos-
MOJKHO, NPEJACTaBIAeT MCXaHHYECKYIO CMECh.

ABTHAMOUITBL

RamoDum o5 5 e o spom = e Pb0-Shs03-PbCls
OO0 . s & s 3Cn0-She03-6H:0?

Ouenp peKie TPOAYKTH OKHCJIEHHA CYJIbPOAHTHMOHUTOB CBIH-
na (magopnt) m dansspues (rpombonnt). He mcxmouena BO3MOM-
HOCTH TPHTOM, 4TO TPOMOOJIHT ABJACTCA MEXAHHYECKOH CMECHIo
OKHCJIOB CYPBMBI C MEIHBIME MUHEpaJIaMH,
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AHTHMOHAATH

LCepBauur Sy 5l She0y
CrubmokoHUT . . . . . . . . SbeOs-nHaO
Buwndzetimum . . . . . . . . 2Pb0O.Sby0s-nH,0?

U Henblii pAR (CM. HEUKE) Majo M3y4eHHBIX MHHCDAJLHBIX BUIOB
THIIA aHTAMOHMATOB, Yamle, BePOATHO, NPEICTABIAIINAX MeXaHH-
decKOe CMeCH.

AHUTHMOHMATH ABAAITCA HAUGO/Iee BazKHON IPYNIOH B MmHepa-
JIOTMH CYPBMBI B 30He OKHCIIeHHmA. B wacTHocTH, cCepBaHTHT m CTH-
OHOKOHMT, Kak ye YNOMHHAJI0ChH, — caMble OOBIMHBIC TPOTYKTH
ORWCJIeHHs AHTHMOHHTA, & OunjareiiMnT — OGBYHOHUI NPOTYRT
OKMCJICHAA CYIB(POAHTHMOHUTOE CBUHIA.

II ceppanTAT H CTHOMOKOHMT, M3BECTHHIC TOJBKO B aMOphuoM
WM KPHOTOKPHCTAJIIIHYECKOM COCTOAHUM 1 BechMa JacTo o6pasyio-
IOe B3aUMHLIC CMecH (¢ mepegKHM NoOAaBJICHUCM BATEHTHHUTA),
#3yuensl eme ouens Masao. B cymuoeTn, nomuMo BasioBoro cocrasa,
@ TOT W JIPYroil MaHepaqa He NMeIT CKOALKO-HHOYIh OmpefeseH-
HOii xapakrepucturn. Vx omrmueckne cpoiictsa Kome6mIioTea B mmu-
pormx mpepesax, m B vactHoctH Jlapcen (98), mcceaemomapmmit
CEePBAHTHT M CTHOMOKOHHT H3 PAa3IMYHBIX MeCTOpOKACHHI, o0Ha-
pymna wonebanma koaddummenra mpesommenua ot 1.60 go 2.00.
Hpome Toro, ommm paszHocT:m oKasaJnch W3OTPONHBIMH, JIPYIHe
AHMB0TPONHLIMI.

Ha ocmopaHmm cBomx YHCTO OMTHUECKUX UCCIIEOBAHITI Jlapcen
npejmoyiaraer, 4ro, BepofATHO, Oojice YeM JBa MUHEPAJA 3AKIII0-
9aoTCA B Ipynne coegmHemmii Basoporo cocraBa SheOs m ShaQq
-nH:=0.

Mamo usyuen m OmHArefiMuT, TaKKe MPOABIAIIIEICA MCKIIO-
GHTEJIEHO B aMOPQHUBEX WIN KPANTOKPHCTAJUIMYECKHX arrpera-
umAx. Ero cocras BaphHpyer B A0OBOJLHO IMMPOKHX Ipefesax,
¥ nesecoobpasHee OLII0 OB (Kak 9To u jJesaer Jlakpya) maoGpamkars
cocrap Gmuareimuta B Bujae rPbO . ySbe0s - z11:0. Hexoropsie
HCCHEMOBATE/IM TPeNMONATAIOT Jlaske, UTO OMHITEHMHT IIPECTAR-
JIAeT TOHKYI0 MCXAHIIECKYIO CMECE MIIPOOKHECIIOB CY PHMBI M CBITHITA.

ITomumo ceppamTnTa, CTUOMOKOHWTA W OWHArelIMUTa, SBIIAIO-
upxcsa Haubollee PAacHpPOCTPAHEHHBIMI AHTHMOHMATAMA 30H OKHC-
JIeHUs, B NOCHeTHEX M3BECTCH CINe IEJB P HeOUPEICICHHEIX M
CIOOPHEIX MUHEPAJIOB THIA anTuMonnaToB. lmeHHO clona ornocarcs
CACRYIOMNe MAHEPAJbl, GONLIMMHCTBOM MCCIETOBATENCH paceMar-
pHBACMBEIE KAK MEeXAHHYECKNE CMCCH OKMCIIOB CYPLMELI € TCMH HITH
UHBIMIT COCJIMHEHUAMH 3Z0HBLI OKHCJICHUA:

EMEOTH S R . SR Cn0 A0 00y
Hapriar s RESSEEE. & . Sh0sCus0,A¢u0 . Ph0, HO
Mrerefensarnr . . . . . . . OIN30K K DapPTOHTY
CraGmofeppur . . . . . . . SbyOs, FeaOs, H20
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AMMHASTIHAT . . . . . . . . . CMECh AHTHMOHHATA (?) mean ¢ HgTe

Bapuenur . . . . . . . . . CMech ANTIMOHHATA (?) wame-
mist ¢ SbeOs w HgS
Kopourmr . . & . . . . . . cmech SbyOs-nHaO ¢ ommemamn (?)
Pb un Ag
Apegmmur . . . . . . . . CBUANOBHIl CHJIMKOAHTHMOHAAT (?)
Tammar . . . v « « . . . cMech anTmmonmara (?) M ap-

cennartra BUcMyTa C OMCMITTOM

B sakioucHue CJeayer VIOMAHYTH eme, 9Yro aromuT, IHpo-
amrnmomnat gaaemud (2Ca0 - Sb20s), BeTpedennbiii KAK IUIOTeHHbIH
sumepan B JlorrGame ([lsewus), yraswmaercsa Cummconom (100)
B. YHCJC HPOTYKTOB OKHCJIEHAs AHTUMOHUTOBHIX Pyl B Buayma
(samamman ABCTpanug). ;

CINIMROAHTHMOHHATHI

ATt e e e D R0 -5810a -5 05 2H O

[Ipexmomosn1elbHO CYUCPreHHEH MUHepas, OOHADPYKCHHBIR
n ogHOM T3 mecrtopodiennii paioma HoGamwsr (Ontapno).

10. BUCMYT
Tunorennas MHHEPAIOrHA

Cpefst MHOrOYMCJIEHHBIX [I'MIOICHHBIX MUHEPATIOB BHCMYTa,
1IpEeJICTABICHHBIX CAMOPOTHEIM METAJLIOM, CYIbUIaMi, CelreHu-
JaMi, TeJTypMAAMU H Pa3HooGPasHBIME  CYAbQOBHCMYTHTAMY,
[JIABHOE 3HAYEHME MMEeT, HECOMHCHHO, BHCMYTHH, cyJbQui bucs
MyTa. Bee ocTalJIbHBIC, 3da WCKJ/JIKNYeHUEM, OBITH MOKeT, camopou—
HOTO BHCMYTA, ABIAKTCA MUHCPATAMH PEIXRUMM, POABIISION{-
MHICHA B HKaveCTbe TpQTLBCTBHCHHBIX lezrmeceﬁ B TeéX WJIN WHBIX
CYMB(UIHBIX MeCTOPOJICHNAX OOBIYHEIX MCTAJIIOB.

BuemyTuH, aHAJIOIHYHO AHTHMOHATY, BCTPEYAETCS U KAKR HpPH-
Mech R CYTBOHIHBIM pyAaM APYTHX METAIOB, N B CHequpuIecKn
BHCMYTHHOBHIX MeCTOPOMKIHNAX., XapawrepHo 3aTeM IPOABICHHE
ero COBMECTHO ¢ THHEPAJaMm O07l0Ba, BOJAbQPAMA ¥ MBIOIbAKA.

Oxucicaie W PACTBOPEHHE THIIOIEHHBIX MIHCPATOB BHCMYTa

PaceMoTpaM 37iech TOJNBKO BHCMYTHH Kak Ham(oliee BajRHBIH
TAMOreHHRI MIOHEDAJl BUCMYTA.

Hukakux dKCIepIMEHTATBHBIX JAHHBIX 110 BONPOCY 00 ORucJIe-
Hun BHCMyTnHA HeT. IloseBEle ke HAOIIONEHWSI MO3BOJISIOT TTpejl-
MOJIATaTh, UTO BICMYTHH, AHAJOTMYHO AHTHMOHATY, MOKET OBITH
OTHECeH K T'pyIIe CpeJHeyCTOUMBEIX CYIB(HIOB B CIy4ae OKMC-
JeHHA PyA, TOYTH JWNIEHHBIX JPYTAX CYMRQUIHLIX MIHEPaIoR,
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MR Ipyle MaJoyCTORUNBLIX B CAyuae ORHCJICHU CAOMHBIX Cyilb-
QuUEEIX pyA. I'VapmsIMIm DPOIVKTAMEI ero ORHCICHHA HeH3MEHHO
OKABBIBAIOTCH W IUIPOOKHCIIBL BHCMYTA, WJIH OCHOBHEC Kapho-
HATEl, I CMECh TeX I APYTUX.

B cBasu ¢ s1um upomece oRUCICHUA BHCMYTHHA MOMHO npe-
CTaBUThL TAKHM 0Opazom: '

ITox peiicremem H20 + O2 mmn HaS04 u Fex(S04)s ofpasyercs
TOT Wt WHOI CyAbgaT BuCMyTa, HAPUMED HOPMATBHEI, 110 ¢XeMe:

Bi:Ss |- 602 = Bia (SO4)s.

Cymnedar oror (a paBHeIM 0GpasoM u Apyrue, MOTyHI(ue BO3HUK-
HYTH CYAL(ATH BHCMYTA) YPE3BBYANHO HEYCTONMHB W THMIPOIL-
3yeTcA Jamke B KHCIBIX PacTBOPax, HEPeXoid B OCHOBHBIC CYJIb-
(aTE, B KOHEYHOM NTOTe 3aMENAINMUICCH THAPOOKHCLI) BHCMYTa
Bi20s - nH20. Ilpn nagmann ske CO2 » Bomax (a 910 0BEMHbIL cary -
uail) THIPOINTHYCCKUIT DACHAZ BHCMYTOBBIX CYJLGATOB MOIKET
UPEJyNPORAATECA AN COMPOBOMIATLCA  OCAMKJICHNEM  BHCMYTA
B BUJIe OCHOBHEIX KapOOHATOB, COMMHEHMIT, CTOb 3Ke TPVIHO pac-
TBOPHMLIX, KAK M THAPOOKNCH BHCMYTA. JTH KapOoHatThl 3aTeM
MOTYT BOBHHUKATE M M3 TMADOOKHCI IIyTeM 00paGoTKu Inoc/eHei
Bonamu, necynmmm CO: (anamormumo ofpasosanmio mepyccnra s
AHIJIC3HTA), U BHOJHE BCPOATHO, YTO MMCHHO STHM TIYTEM TJIABHBIM
00pazoM M MPOUCXOJANT 3aMCIEHUe BUCMYTHTA KapOOHATHHIM Ma-
TepuaaoM.

Ipn oxmemennm cyab(oBICMYTHTOB B OCHOBHOM HUMEIOT MECTO
AHATIOTUYHEIC ABJICHOSA, 11 BUCMYT W B 3TOM CJyYac Mpesie BCEero
CBABEIBACTCA B (JopMe THAPOOKHCH N OCHOBHBIX RADPOOHATOB.

Murpanusa u ocaskienue BHCMYTA B 30HE OKHCACHIA

Henocpencrsennbie OPOIYKTE OKUC/ICHHS THIOPEHHBIX MITHE-
PaJIoB BHCMYTa — THAPOORHUCL T RapOOHATHI — ABAMIOTCH COEJH-
HeHUAMHA, YPE3BRYANHO TPYAHO pacTBOpuMbIMI. B wactHOCTH, pac-
TBOpuMocTh rugpara — Bi(OH)s — onpenenneres neero 8 0.0014 r/a
opu cpeaunmx Temreparypax. Npome Toro, u B jannmeiimeii
nepepaloTke UPOAYKTOB OKHCIEHHA 1IOBEPXHOCTHBIME  BOJAMH
BICMYT HE NaeT HWKAKMX CKOJBKO-HMOV/IL PACTBOPHMEIX COCTMHE-
HUi, TOMOOHEIX, HAOPUMED, UIEJOUHBLIM AHTHMOHIATAM.

B ¢BA3m co BceM ATHM BHCMYT ORABBIBACTCH B 30HE OKHUCICHMNS
elle MeHee HMOJBHAKHBEIM BJIEMEHTOM, HOREIHN JaKe CypPhMa, H TOIBKO
B CJIyyae HMCRITIOYHTEIBHO JIOIOT0 BO3ACHCTBUSA [0BEPXHOCTHBIX
BOJl WM B CIIy4ae BeChbMa IOBBIIICHHON KHCJIOTHOCTA PacTBOPORB '

' B pacrtBopax noBBUCHHON RKHCJOTHOCTH THIPOAUTHYCCKUE paciaj
cyas(haros BECMyTa (BOSHHKNIIX KAR B NPOIECCe ORUCIGHIT cyabpugos,
TaKk n npu gedctemim HeSO4 ma KaploHATHLI 1 TIPOOKHCH) 3AMEJUIACTCS IR
JlasKe BOBCE He IIMEeT MecTa,
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MOKHO 0/KHJIaTh HEKOTOPOIO PACCeAHHs BHCMYTa U3 OKMCJCHHKIX
pya. Heapss HCKIIOYHTEH 3aTCM M BOIMORHOCTH HE3HAYHTEIIhHBIX
[epevemeHnii BACMYTa B KOJUIOWIHHIX PacTBopax B BUIEe THAPO-
30718 THAPOOKWCH.

B ofmeM ke, x0T U3yUeHNe 30H ORHCJCHAA BHCMYTCO/@pa-
[AX MeCTOPOTeHHil W IOKA3EBACT WHOT/A ACHAE HPISHAKE Mi-
rpammi BECMYTA, NOCJIeJIHAA HIKOIAA HE JIOCTIHIACT TAKOil cTeTeH,
4TOGH ¢ Heil Cephe3HO CUMTATHCA HPH OHEHRE BRIXOTIOB. Crentyet
HOMHHTH TOJLKO, 4TO AHAJOIMYHO y¥Ke OIMCHIBABMEMYCA IIPH
cypbMC SIBIICHAIO (BEIMBIBAHMA) OXPHCTHIX 1POAYKIOB ORICTICHA A
13 HOBEPXHOCTHOTO CJIOA HOCTI2HIIT MOJKET B 3HAYHTEILHOH Mepe,
4 MHOIA W IEJIIKOM IOYTH OCROGOIATHRCA OT COOTBETCTRYIOMIErO

MaTepuana.

VMupepajgorna BHCMYTA B 30HC OKMCICHIH cyabpuIHbIX
MecTOpOKIenuil

THnoreHAse BACMYTOBHIE MEHCpaJbl, KAk NpaBuao, M[CEBIO-
MOP(HO 3aMCTIAIOTCA THAPOOKHCHI0 MM OCHOBHEIMI KapOoHaTaMH,
B JlaJIbHemeM 1I0UTH He TpeTepreBaomumMu KaRnX-I800 3aMeTHBIX
namereHiii. VI MMEHHO 5TM KapGOHATH M I'HJIPOOKUCH M ABIIAIOTCH
caMBIMM PACIPOCTPAHEHHBIMH, & B GOMLOIMHCTEE CAYyYaes JaKe u
QIITHCTBOHNGIMI MHUHCDAJAMHE BHCMYyTa B B30HE ORUCICHMHA. Bee
oCTANBHEBIC IIePeUNCIeHHbe Hike CyNepreHHse MINCPAIIL! BICMyTd,
KAK-TO: MOJMOMATEl, APCEHHMATHL H T. IL, OTHOCATCH K KATErOPHN
OYeHb PEIKHX, WBBECTHHIX JNMb W3 eQMHAHHLIX MECTOPO/IeHAH .
Mx BOSHWKHOBCHHE OOBIYHO CBA3AHO C nepepaborkoii KapboHATOR
¥ THIPOOKMCH PACTBOPAMH, HECYIIIMH MoO:, As20s m T. 1.

CaMOpOJHbIE BICMEHTLI
Camopoduuili sucmym . . . . - Bi

B HexoTOpHX, BOOOHIE PEIKHX, CIydagx CaMOPOJHBIT BUCMYT
(ABAA0OMuUIicS MPENMYUIECTBEHHO ANOTeHHEIM vmnepaiom) obpa-
ayeTcss M B 30HE OKMCIIPHHA. :

Oxmeant
DBHCMHT . . . . - » « » « Bi2Os

MMocae wapGonatos Hamboee pacIpocTpaHeHULII  MITHEpaJ
BICMYTA B 30He OKHc.eHHsA. Berpegaercd B INIOTHBIX I 3EMJIICTBIX
arrperarax, NCeBAOMOPQHBIX IO BIHCMYTHHY M JPyriM BHCMYTO-
BHIM THIOTeHHHM MmHepajaM. AMOpP(HEI WMIH KpHNTORPHCTAI-
mmuecknii. Hepejko obpasyer TecHmle cMecHm KapOOHATAMH BHC-

MyTa.
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: Cyandoormean
Rapesnur et BBIDSBISE
Munepait 3T0T, U3BCCTHEI JINIIL U3 30HB OKMCICHUSI 3aBOINH-

croro Mecroposknmenma (Aurait), exopee Bcero ABIAETCs MeXaHH-
U2CKOH CMechIo.

OrcHXI0pHbI
HoOpent o eteine et AB1e0sBiGly

Masro m3y4eHHENT MUHepPaJbHBI BUT, TAKMKe U3BeCTHBIH JIIIb
ua ommoro mecropospenun (Tanwa s Bonmemm).!

RapGonarn
Bucmyrocgeprr . . . . . . . Big03-COy
HopMa®HET. 0« . . . . . . oDBi20s:COs
BuemyrnT SR e e e o BigUg O Ha ()
Bagosuesmymum . . . . . . . 2Bia03:COz:H:20

HaptonaTsl — camag BasKHasg IPYNNA CYICPICHHBIX MUHEPAJIOB
BHCMYTa, U, B 9aCTHOCTH, BHCMYTHT O0HAPY/KHBAGTCH IOUTI B KayK-
JOI 30HE OKMCIEHNA COOTBOTCTBEHHEIX MECTOPOM(ICHMIT, OOLIYHO
ABJIAACH 3]1eCh I'NIABHBIM BHCMyTDBHM MUHEPaJJOM.

UpesspigaiiHo yeTOMUNBEL W Jlajke HePeXONAT B POCCHIIIN all-
JIOBNAJILHO-JIEIHOBHAJIBHOTO THIIA.

Har npapmiio, pasBHBAOTCA TCEBAOMOPQUO 1O TeM WM MHBIM
UIOreHHEIM BICMYTOBHIM MHHEpajJlaM B BHJE [JIOTHBIX, a Yale
3eMJIMCTEIX  arrperanuii. AMOppHEL HAM KPHANTOKDPUCTAJIINYHEL,
W HTO B CBA3H ¢ HePEARUM HATNIHEM MEXAHNYCCKUX HOJMeceil CHIIBHO
3aTpyaHdAeT TO4YHOE JIHArHOCTHPOBAHUE OTHeIbLHBIX I{apﬁona'roa
BHCMYTA. DTHM ’Ke OOBACHAETCH W CPABHUTEILHO HEIOCTATOYHASR
HCCIIeJIORAHHOCTE  PACCMATPHBACGMOI  TpYIIILL”

TeanypaTol

MoHTaBUT . . % . . + + 4 - DBiaQa-TeOy-2H:0

Penuuit mMunepasn, xapakrTepHBIl JIMINE A 30H OKACICHHMA
MECTOPOIMKACHIIT, 3aIUI0YA0IINX B pyaax TeIUIypujsl BICMYTA.

! B camoe mociaefmee BpeMa MayHromoM oOmHcan HOBLIH OKCHXJI0pH
pucMyra ®3 Hamekoil DPOBUHINI — OHCMORINT, uMeommii cocras BiOCI
(E. D. Mountain. Two new bismuth minerals [rom South Africa.
Min. Mag., 1935, 24, Mo 149).

2 VnoMumHaBmMMCA yike MayHToHOM B IIoCJIe{Hee BpeMsA onmcan 13 Han-
CKOIl TPOBMHINH HOBHIA CJIOMKHBEIT KapOoHAT CBUHIA 1 BHCMYTa — OOKCIY-
tar, nmeomnid cocta 6Pb0O-Bis0s.3C02 (E. D. Mountain Two
new bismuth minerals from South Africa. Min. Mag., 1935, 24, Ne 149).
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Monndjiarsl

ReXaupus -« « ¢ o+ + + « « «. Bis0s-MoOs

Ogenn peJsMii MITHEPAJ, M2BECTHEII JIHNTE N3 OEHOIO MECTOpPO-
apennsg (pysaunk Jlanwmems, lneeGepr). OGpasyeres sa cuer 3ame-
meHu s I'mJIPOOKNHC 1 }QHPGOHHT()B mrcmyTa.

Ypanarnt
Vpamoegepar . . . . . . . Bia03.-2U03-3H20?

Jo enx mop rarsKe H3BECTCH JIMIIL W3 OTHOTO MECTOPOHICHHMH
(pynnnr Beiicep Xupm, Mureedepr).

Apcennaria
AtemectrT . . . . . 3Bia03-As205-2H.0
l]al‘HT Sl S S e 3[“2():—;-21\5205-8H20
Mukenr . . . . . . Bia03:20Cu0-5A3:0;:22H0
Banemyprur . . . . 3Bi203-3U03-2A8:05-12H20

Ouens pemiie MHHEPAJILL, O0PABYIOMMECH N3 THAPOORUCH M
KapOOHATOB MpH  0Opatorke  ITOCIIe/HIIX MBITIIb ARCOIE PARATIL ME
pacrpopamu. Yacras accommallisa BHCMYTA € MBUILAKOM 3aCTAB-
JgeT 1pejinoiarath fojee IMIPOKoe PazBUTHE MUHEPAIIOR TPYIIK,
HeAe/M 9T0 JI0 CMX 10D CUHTACTCA.

Banajarst

Thyxepmr . . o w5 w - Batpahis

laBecrels 13 30BOILHO GONLIIONO YHEAA MECTOPOMIACHMII, HO
BCCrJa B HUYTOMHO MAITbIX KOJUUYECTBAX.

Cuamrarn
DBIFTHE « o & & 5 « & v v o 2B03-3310s (ryOmuecrmii)
ArpuromnT .o« o . .. 2Bi203-35i0; (MOHOKIEAMLIIL)
Bucmyrogeppur ' . . . . . BiaOg, FeaOg,Ale03,810s,...

Pepkne mmuepansl, CyHepreHEOE IPOMCXOMKIACHHC KOTOPHIX
BBI2EIBAT HEKOTOPHIC COMHCHIS.

11. BAHATUI

B wmacroameii padore Ml ocTABHM Ge3 BCAKOIO PACCMOTpPCHHA
KapHOTATOBBIC DPYyJAbl BaHalusg, CBA3AHHBIE € 0CAT0OYHBEIMH mopo-
namu. PasupiM 0GpasoM ONYCTHM M YHUKAJABHBIC PYAH TaKHX

s (.JICOI)EC’ BCero MexaHmdecHRasg CMeCh PA3INYHBIX THAPOORWCIOB M OKHC-
JIOB.
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mecToposiennii, wax Munac-Parpa (llepy)' m byppa-Byppa
(Ascrpammsn).®

PaaGepesm e 3mech TOIBKO AOBOIBHO OOBIYHBIA CJOy4Yail passu-
THA BaHAJMEBHIX MHHEpaJloB B S0HAX OKHCIEHHH CBAHIOBBIX M
CBIHIOBO-IIMHKOBEIX MECTOPOKICHAH.

B ATHX 30HAX OKHMCJICHW A, KaK y#e YIOMUHAJIOCH paHee, BechbMa
Hepearo BCTpedaloTCAa BaHAJATBI CBUHIA WM NHHRKA, OGyCHOBJIH-
BawIme OTHOCUTEJIBHO BLICOKWE CU,‘IG}]?‘R&HHH BaHaaug B COOTBeET-
CTBEHHBIX OKHCIIEHHBIX pylax. I'IaBHbiM Baua/MeBHIM MHHEPAIOM
B TogasiAmmeM OOJIbHIMHCTBE CJYYaeB OKA3RIBACTCH BaHAIIHHT
{9PbO - 3V:0s - PhCl:) it peswe permyasur [4(Ph, Zn)O - V205 - H20],
Pa3BUBADINUECA COBMCCTHO G ICJBIM PAZOM OOBIYHLIX CYHCPIEH-
HEIX MHHEDAJIOB CBHHNA I MUHKA, TAKAX, KaK aHIJe3HT, LepPyCcenT,
KaJlaMull, CMETCOHHT ¥ T. 11. 1Ipm aToMm B BEICHIell cT€IenH XapaKrep-
HBIM ABJIHAECTCA TO 068TOHTGJILCTBO, HTO YIHOMAHYTHIE BBIIIC BaHa-
JATH, KaK NPaBUIIO, WM PA3BUBAIOTCA 3a CUCT 3aMeICHHS cylep-
TeHHBIX MAHEPAJIOB CBIHIIA U INHKA (HIPenMyIecTBeHHO epyCceuTa),
UM (1 9T0 yalle) OTJaralorcH B HEIOCPEeJCTBeHHON CBAZH ¢ HUMA
B TIycTOTax oOKmeJleHHbix pyji. Il mowrn ne BhismBaer coMmuennms,
9TO B HOJABAAIMeM OONBINMHCTBE CJyuYaes BAHAUATHI IIPeJCTAB-
aigior Gojiee 1oszjHee o0pasoBaHNe, HEMKE/I IEpPyCcCuT, IJIaBHBIN
MuUHEpAaJ CBUHIA B OKHCJIEHHBIX PVIAaX pacCcMaTpHuBaeMBbIX MECTO-
POFJIeHMIL.

Jpyroii  cBocobpasnoit  0cOGEHHOCTBIO BTHX MECTOPOMIACHHE
npeicTanisgercss 10T (AKT, YTO UPH COINepyRaHIN BAHAXNA B OKHC-
JIEHHBIX PYJAax, JOCTHTAIONMIX HEepPegKo ACCATHX AOJel IpoueHTa,
a puHorjga m HpoHeHTOB, I'MHOI'CHHBIC GyIﬂ:qJHHHHB PYABL uX BOBCe
He HecyT Karux-ymOo munepanor BaHajgmsa. llocaemmmii eciim m
COJIP/RATCA B TaKUX PYAAX, TO TOILKO B PACCESHHOM COCTOAHIIN
M B HOUTOMKHEIX KOJMYECTBAX, OHPEJICJHINAXCA CKOPee BCero
mapavn nopanra 0.0n—0.00n%.

B wacrHOCTH, XUMAYECKEE I CTIEKTPOCKOLNYECKUE TCCIIeL0BAHN A
HEKOTODPEIX LpUTOB, cdasepuron i rajgeantos (74 w 101) obuapy-
FRHIM B HAX COJEp:KaHme BaHaJMs#A, BEpasKalomeecd nudpamn
VIOOMAHYTOIO HOPSIKA,

Taxmm 06pazoM, ME MMEEM OTHOCHTEJLHO GOTaTY0 BAHALUEM
d0HY OHHCJIEHUHd M HCKIIOYUTEIILHO 6BI[ITYIO M 30HY CyHLl{JHﬂHLIX

pyn.

1 B Mpuac-Parpa riapuniM MHHEPATOM HB/IACTCH BAHAAUEBLIL CyJb-
ux — marpomur (VeSs -+ nS), B 30He OKHCTCHAA Jal0MIT HAYAI0 00pa3oBa-
Hmio Muaacparpury (V204.3503-16H20), mackonty (2Ca0.3Ve05-11H:0)
M HeKOTOPHIM JPYTHM MITHepajaM Bamagusd.

* B Byppa-Byppa Berpeden pamajuesntii  cyan(um — cyapsammr
{3CusS-V3S;), M3BecTHRII TaKMAe M3 OHOTO HOZHAUUTEIRHOTO MECTODONIeHHA
1 Cemepuoil Amepixe.

(2]
ro.
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Hakum e myTeM BOSHHKAT M0A00HOI0 Pojd KOHLIEHTPANUA
pasagud, HOCANME, OUYeBAIHO, YHCTO CYNCPTeHHBIH Xapar-
Tep?

ITo aToMy BOLPOCY CYILCCTBYIOT JABe TOUKH 3DCHUSA.

Ieppas Touka 3peHus, pasBHTag ocodeHHo nojgpobuo Heoxay-
3om (74), B KavecTBe UCTOUYAMKA BAHA/[US PACCMATPUBACT IO Hpe-
MMYIIECTBY TOT PACCeAHHBI BaHAJUU, KOTOPBI B HMYTOKHBEIX
KOJIMUECTBAX HEPEJKO KOHCTATHPYeTCH IPH AHaJu3e OOBIYHBIX
cympUAOB, TAKUX, KAk mHput, caJepur, raJeHnt, XajubKO-
HIPHT.

Tlpn aToM caMmblii LpOdecc KOHNEHTpPANuil BaHaIu#A B 30HE
ORICJIGHMA TIPeJICTABAsAETCA KAK npomece oforameHus TPyJHO
PACTBOPHMBIMI COCIHHEHIAMI 32 CYET BHHOCA HOJIee JIETKO TOJIBM i~
gEIx. VHBMM clloBaMm, 30HB OKHWCJeHWs, OoraThle BaHajaTamid,
paccMaTPHBAIOTCH KaK CBOCIO POAA OCTATOYHBIC MCCTODOATIeHHH,
CTOML XAPAKTEPHBIC BOOGIE JUIs IOBePXHOCTHOM BOHBI 3eMHOM
KOPBI.

llojo6Hag TouKa 3peHus, BIOJHE HDUEMIIEMaH B TeX CAyvYasax,
KOI'JIa COIep/KaHne BAaHATHA B OKNMCJICHHBLIX PyJax Goiee U MEHEe
COM3BMEPIMO ¢ COOTBETCTBCHHBIM COJEPHKaHmeM pyJ I'MHOTeHHBIX,
HONPUIIOJKEMA Ul HamGolee MHTEPECHBIX CIAYIAeR BRICOKMX KOM-
nenTpammu BaHAOVWA B OKMCJICHHOM MaTepmaje.

JleftcTBuTesIEHO, KOTJA COJCD:RAHHE BAHAMSL B OKACTICHHBIX
pyAax JOCTHTaeT AECATHYHHIX AOJeH HMPOICHTA, & MHOTA Jae I
MeJBIX IPONEHTOB, HEOOXOAHMO TPE/NIOJIArarh HCKIIOTHTENLHO
BEICOKYI0 00OTANEHHOCTh OKHCJICHHBIX PY/i 110 CPABHEHMIO ¢ I'MO-
repHEIME CyIbQuAnEME. B mocmeanux cojeprranme BaHausg OUpe-
JeJSIeTCH BCEIrO COTHIMI ¥ THICAYHLIME JOJISMII NPOTEHTA, 1, CIeR0~
BATEJHHO, BORHHKHOBEeHME M3 9TuX Kpaiime Gemueix pyna Gorarbix
RAHANHEBRIX PYX JOJGKHO CONPOBOMIATHCA JICCATHRPATHBEIM, CTO-
KpaTHEM M 0ojee CORpalleHUeM Marepuajia B 30HE OKMCJICHUA.
Tono6uelil ke macmrad BHHOCA MaTepmajia MM JIajie CKOJIBKO-
unoyab Ganskuili K HEMY HHKOrja eme He OBLI HabaoaaeM B COOT-
BETCTBeHHEIX 30HAX OKHCJICHWA.

B xawecTBe MILTIOCTPAOUNM K CKa3aHHOMY MOMKHO DPHBECTH
upumep DBpoxenxumicroro wmecroposkenma (Popesus), ®pyu-
Heilmero MecTopo/CcHMA paccmarpEBaemoro Trua. ITo meciego-
paansam Crepma (I01), cysibduaEsie cdazepnTo-rAJIICHATOBLIE Py Bl
Bporen Xuiua cojlepiKar BaHaguil B KOJMYeCTBAX, MEHBLIIAX
0.005%. B To e Bpemsa cpelHee COJIep:KAHIE BAHAJMA BO BCCH
Macce OKHCJeHHHX pyA onpepeaserca madpoir B 0.5%, moxons
B OTHEJBHEIX ciayuasx 10 0% u Gomee. Taxmm ofpasom, B 9ToM
ciryuae HEOOXOAMMO NPENNOJIOKATE Gojiee ¥eM CTORpPATHOE COKpa-
HmieHHre pyJHOrO mMaTepuajia B 30He OKHCJICHHHA.

TpyAHO COrIacoBaTh 3aTeM € pPaccMaTPUBAEMON TOYKIL 3pe-
HAS VKasaHHBE YiKe IapareHeTHueckne COOTHOIICHHA BaHANATOR
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C JApyruMd MHHCPAJdMH, B YaCTHOCTH, KaK HpaBu/I0O, 601!98 no3i—
HUIl BO3PACT HX 110 CPABHCHHUIO ¢ HMEPYCCUTOM.

Pasymeercs, momuno cpesaTh JONONHUTENHLHOC TPEATONOMIE-
HHE, a UMCHIO, 9TO TJe-TO B HUFKHUX FOPHBOHTAX 30HBI OKACICHIA
ofpasyercsi cBOCr0 poJia 30HA BTOPHYHOTO OOOTAIEHHA BAaHAJHEM
B BUJIe TeX MJIN WHBIX BAHAJATOB M 9YTO II0 MEpPE XOJa SPOBHN BaHA-
AUl yCNeBAeT MUTPHPOBATL BHU3, MABag 3/leCh OOTATHE MECTHEE
KOHIIENTpanmum,

Tarkum myrem, mpum M3BeCTHOM TapMOHMYHOM COYCTAHHN CRO-
POCTE 5POBUM W CKOPOCTH MUTPANNN BAHAOUA MOIIM OBl BOBHHK-
HYTh I Pe8Ko oborauienneie (B ¢10 pas i Goiee) ORUCIEHHBIC PYIBL.

B wacrrocri, @ommr (102), ouncriBas ¢BAHIOBbIE MECTOPOIRIe-
Hus Jloc Jlamenroc (Uuxyaxya, Mekcuka), yKassBaeT, uTo 37eCh
B 30HE ORHCJICHHA HAOMOLaeTcd Kak Obl HEKOTOpAs 30HATBHOCTD,
BRIpA:/KAIOUAACH B CAGYIOIEM: B BePXHHX TFOPH3OHTAX Ipeodia-
AAeT AHTJIEBUT, ACCOMMHPYIOU(HIACH ¢ cepoH, IMICOM, FeMaTHTOM I
JUMOHATOM; B CPEeJHIX PA3BHBAETCA NPENMYLMIECTBEHHO NEPYCCuTt;
B CAMBIX JKC HIMKHUX napfmy CO CBUHIIOBBLIMH cynepreHHHMu MUIHEe-
pajiami MIpoKoe PacipocTpaienne 1oayvaoT ByIsQeHnT, BaHami-
HAT 1 JICKJIyasuT. 910 0OCTOATENBECTBO, 4 PABHO I HEKOTOpble:
0COOEHHOCTH Maparesesnca (CKOIBKO-HUGYAL AeTaTbHO B paGore
He ocBemjaemsie) nosponaior Domary BECKazaTh MpemoIosKeHme,
9TO «BAHAZUIL M MOJMOIOH MUTPUPOBAIE TOCTEIICHHO BHN3, 06pasys
30HY, BTOPHYHO OCOIAMEHHYI0 peIKAME MeTajuiaMu». Bmome
AHATOTHYHAaA LIPHYPOYCHHOCTE CyleprenHbeIX MHHCPAJIOB BaHaJuHa
" XIO.“[HG,‘IBHH K HH/KHUM ropm30HTaM 30HBI QKM CJIeHU A HHGHIOILSJIEICL,
mo Domory, u B Mectoposkaennn Oxyena (Mamuum, [Tiopamro).

PasGupas a1o npejnosoienne, MBI IPEKIE BCEro CTATKABACMC S
¢ IMOYH TOJHLIM OTCYTCTBHEM KAaKUX-IHG0 BUOJIHE KOHKPETHHX
AAHHBIX, KOTOpPBIE ,IJ,UH&I?-HBHJIH 6H 3Ha‘-IPITeI[BHyIO Murpannilo sBaHa-
AUA B Hpefenax 30HBL OKHCICHHA CBHHIOBEIX MeCTOPOAIEHHI.
[IpaBga, mabmonenma moKkasHBAOT, 4T0 BAHAJATH PA3BHBAITCH
qame BCeTo IyTeM OTIOMKEHNA Ha ¢TeHKAX TeX M/ MHEX I0JI0CTell,
YKAa3HIBas TeM CAMBIM HA HEKOTODHII IepeHo¢ B pacTBOpax BaHa-
muaA coemectHo co cBumHnOM. Ho oror mepenoc tomsko B pemmmx
cayydaAx ABJsiercA 0ojlee WM MeHee 3HATHTETLHBIM, OOBIYHO JKe-
BaHAJIATEL OTJIAraloTCA B HENOCPeJACTBEHHOH OJMB0CTH, a 4acTo M
B HENOCPeACTBeHHON CBABH ¢ TeMM M/ HHEIMU OOLIYHBIME cyHep-
TeHHBIMI MWHepalaMH CBUHNA u nuHika. Boolme, mmes B Bumy,
ITO CBHHEI ¢ BanagueM o6pasyloT Kpaiine TPy HO pacTBOPHMEIe CO-
eJINHeHIA, MOMHO JIyMaTh, 4TO HAIMTIMe JOCTATOYHEIX KOJIHYECTB:
cBUHIA (a 9T0 ycJoBHe BeeTna co0miofiaeTcsA B pastHpaeMoM Cry-
4ae) Jle1aeT BeChMa MANOBEPOATHON CKOMLKO-HHOYAL SHAYHTEIH-
HYI0O MUTPaINI0 BAHAIWA.

Mociemnan ne HaxomuT cefe HUKAKHX IOJATBEPKACHAN U B 1a-
pareHeTHYecKUX OCOOPHHOCTAX NPOABIEHHA BAHAMAH, BUOIHC
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OJAHHAKOBBIX Kaik B HIGERHUX, TdRk 4 B BEPXHHX FOPU3OHTAX BOHBI
OKMACTENNA.

Hpoume 10oro, B IOZABIAIOUIEM OOJLUTHHCTBE CJYUaeB HUKRAKOH
30HAABHOCTI B pAcCTIpe/IesIelinil BAHAJATOB B IpelellaX 30HBI OKHC-
jennd He HadmoMaeTcA, u ciayyaun, ynommraemsie Momsrom, mpej-
CTABIAOTCA B CYHHOCTH PEIKNMEI WMCRTIOUeHUAMH, 00ycloBien-
HBIMH , HeCOMHEHHO, ¢ BOco0Pa3HeM I PRYJIANILI II0BEPXHOCTHLIX BOJ.

W, HagoHell, KAKOE TOKRHO OBITh UCKIIOMUTE/ILHO OJaaronpuar-
HOEe cOo¥eTaHue CKOPOCTH HPO3HI I CKOPOCTH MUIDANUU BaHAMA,
qro0B MOIUIN BOZHUKAYTH crokpariusie u Oojee ofoTraljeHUsa OKIc-
JIeHHEIX PY/A 110 cpaBHennio ¢ runorenuniMu? Bems mame B cayuae
Mejiu, HeumsMepnMmo 0oJee HOABIKHOM, UeM BaHA(HH, B JaHHBIX
YCJAOBUAX, HemaMepumo 0Goliee CRIOHHON fapaTh BTOPWYHO obora-
HeHHBe PY/6I, MBl HEKOTIa He HabmojlaeM MofoOHBIX CTOKPATHBIX
oforameHnnir.

Taxum o00pasoM, CUYHTATL IVIABHBIM HCTOYHHKOM BaHAIHA
B CROJBLKO-HUOYMH GOTATLIX OKCUIEHHBIX PyAax PacCceAnHbIH Bama-
il THIIoTeRHHX ¢yan(uEsx pya BERaK He mpuxogutes.t Iocme-
Huil UTpaeT COBCPIICHHO NOAUMHEHHYIO POJIb W JUL B CIyvae
HIBKOTO COMEP/KANNA BAaHANNA B OKMCICHHBIX PYJAAX DPACCEsSHHBIN
pauaInil FHIOTeHHLIX PYI MOJKET paccMaTpuBarhcd Kak TiaBHas
UPUYAHA BOSHMKHOBEHHA BAHAIATOB.

llepexoum TeHeph K PACCMOTPCHMIO JAPYTOil TOYURH 3pPeHHA,
npecTaBAAIONeicA HaM Hanbosee yOe nTeaLHOIL.

JT1a TOUKA 3PeHHA CBOANTCH K caemywomemy. Bamauuit npusno-
CHTCA B 30HY ORNCICHU HOBePXHOCTHEIMH BOJlaMn M (pukcupyercs
3/cchL B BHJe Lpaiime TPYZHO PAcTBOPMMEIX BAHAKATOB CBUHIIA H
munka. VHEade rosopsa, 30HA OKHCJIGHNH CBUHIOBRIX MECTOPOKIe-
HITIT TIpejicTaBisAeT ¢BoeTo poia uabTp, 3alep:KuBaOMAIL BaHANI,
pPACTBOPEHHEI B TOM HJII HHOM BUJEe B IIOBeDXHOCTHHIX BOJAX.
M nonsiTHO, UTO MasKe MPU HIYTOKHEOM COCP/KAIMYM BAHALMSA B DTHX
pojax mogoBHBIT npomece LpH JINTelbHOH 00paboTKe MOKeT 1O-
BeCTH I BHAUNTEILHLIM HAKONIEHMAM BaHaIus B 30HC OKUCIICHUA.
Tarkoe npeanonoKeHne NPEKPACHO YBABKIBACTCA CO BeeMil ocubeH-
HOCTAMI TIAPATEHe3McA BAHATATOR, KPATKO OYEPYCHHBIMH BHIIIe.
B uacTHOCTH, CTAHOBUTCA COBEPHICHHO IOHATHEIM 00BIHO Gosee
Ho3AuMil BO3pACT WX HO cpaBHeHmO ¢ nepyccurom. He Bosnmmaer
sareM 1 3aTpy/JHEHUI B OOBACHeHMM NPHIAH PE3KOTO HECOOTBET-
CTBUA B COJACPIKAHIN B OKUCIACHHLIX M CYABQUIALIX pyjAax.

A TO, 4TOo BaHAJMH JeiicTBATEILHO IHPHCYTCTBYET B BOTAX IO-
REPXHOCTHON IUPRYJIANNN, BPAL JIT BH3BBACT Karkoe-HUOY/h CO-
MHEHUE. DJIeMenT HTOT HPHHAIeRAT K YNCIY CPABHUTEIBHO HIH-

1 Pagymeercs, Mbl He HMeeM B BIJIY OTACJBHLIX CIIOPAJMMECKHX CHOHJIe-
HUil GoraThiX BAHAIHEM PyJ, a NPUHNMACM BO BHEMaHmne JIANlb oboramenie

Beell Macchl B HEJI0M.
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PORO [)Li(j-“[li)('-'i'])'d[IUHHI:IX, M ero cpejHee Lill,'l,(}p':h"dHl']L' B 26MHOIL Rope
ompegensierca mudpoit 8 0.02% (103).

Hpu srom Bnosse Geceropmo, uro Bamaguii MosKer BBILICITA I -
BATLCSA 113 COACP/RAIIUX IO FOPHEIX TIOPOJL U HepPeMelaThed BogaMu
HOBePXHOCTHON 1upryadmmn. M3 Muorowncennsrx WILTIOCT ATt
OTHOCHTETRHOM HOABIZKHOCTH BAHAMA B PaccMaTPHBACMBIX yeI0-
BUAX HpiBeleM ToJbRo 00ulen3BecTHE art obpasoparnis Rapuo-
TUTOBBIX MECTOPOMICHUIT B OCAZOYHBIX HOPOJAAX.

Takum oGpaszom, we npmxogmres COMHEBATLCA, YIO eCThH Bee
BOSMOMKHOCTIL HPHHOCA BAHAIILA B 30Hy OKHCJICHMA, TAe OH, (HK-
CHPYACH B DBHJIe TPYAHO PACTBOPHMBIX BAHANATOB CBIWHIIA, MOMKET
HOCTCHOHHO TATh 3HATUTC/ILULIC ROHICHTPAITH. :

Musepanornsa Banajnsa B 30HAX OKHCACHI CBHHI[OBBIX
H CBUHILOBO-TIHHKOBBIX MECTOPO:K/|CHITIH

Bea OTHOCHUTEILHO CKYIHAHA MUHepa/Jlorus BaHaIud B HOI[OGH‘A[X
J0Hax ORHUCIeHUA IIpejcTaBiaedHa  HCRIHNYUTEILHO Banajlatamu,
TJIaBHLIM U3 KOTOPBIX, HECOMHEHHO, ABRIAETCH BaHATHHUT. Boomane
TOTUUHCHHOE 3HAYCHUe UMeeT O0BIYHO AGRJIYA3UT, U COBCEeM pelru
Apyrue, MepevdHciidcMble HIHe BaHaJ aTEl.

Bapammaaw . . 00 0 L OPh0=aVe0:-Ph0l,

9 HIIXHT < e« v« . . 9PbO-3(V,As):05-PbCls

h Bk T 2 SR R MeJlbCofe PRIl BAHATAONT
Herayagum . . . . . . . . 4(Pb,Zn)0.Vs0;5-H,0
Rympopermyazmr . . . . 4(Pb,Cu)0-V30;-Ha0
Xyremaur .+« + .« . . BogHWH Ba”Hajzat Pb m Zn

L parebynmir -+« . . . 3(PbMn, Fe)O-V05-Ha0?
Josur . . . . . ... .. PbO:(Mo,V)OsP

BCO aTin BaHaaaThl, KaK HpaHFIJIO, 3aHAMAamnT OTHU U3 nocJeIHn x
MECT B IMAPATEHCTHYCCKIX CePHAX ORMCIEHHLIX CRAUHMOBBIX M ITHH-
KOBRIX DPY/I.

B Bporken Xuiie nadmogaerces Taiskre 60100 HO3MHAL BO3pacT
BAHATATOB 1O CPABHEHUIO ¢ OOBIYHBIMA CYIepreHHBIMIT MHHEPaJIaMu
CBIHOA I IMHKA. AHajlornymoe oTMeuacTes 1 IPU OINCAHTH IPYruX
MECTODOYRICHHNIT BAHANATOR CBILHIA.

12. MOJINBIEH
Pnunorennaa  mmnepagorna

o mocaerero Bpemenin Ml 3manu TOIBKO OJIMH MHHEPAT MO-
JAudIeHa B THHOTCHHBIX pyaax, a nvenno MoauOmgenut — MoSs.3
Munepaa 5TOT OTHOCHTEILHO HIAPOKO PACIPOCTPAHEH, M OYeHb

1 Om ke masupaercs KYIPOBAHA[IHHIITOM.,

* C unM, BepOATHO, HACHTAMHEL MOTTPAMAT I HCHTTALMHANT.

3 Eciam we camrarh MOJIMDIEHCOTePIRAIIETO CO{AIITA (Moandjiocopadtir)
Besysus.
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MHOI'MEe HHTPY3HBbL KRUCJAOTO HJITH t'pBII,HBl’O cOCTaBa COPOBOMIAIOTCHE
KommenTpammaAMN Moimbrena B Buge MosnGjenuTa, KOHIEHTPa-
I AMIT, KAK [PABUILO, He 00J1aIaloIEME 3HaYNTeIRHEIMI Pa3MepaMi .

[Ipi sroMm MommdiennT, PasBHBasgch B pasnoobpasHeIX MECTO-
POATEHHAX OT CKAPHOB W HErMATHTOB 0 ME30TCPMAJIBHBIX CYyJIh-
¢ugueix obpasopaunii (TAKEX, HaOpuMep, Rak nop(upoBsle MEHEC
pymas), Haubosee WACTO BCTPeYAETCS B cremupuuecin MO OTe -
TOBO-KBAPIEBEIX MECTOPOIEHNAX THIOTEPMAILHOTO (I IHEBMATO-
JIMTOBOTO) THIA, MOMIIMO MOJANG/ICHITA 3AKMOUAOMUY B cebe U
¢OBEPHIEHNO He3HAUNTeNBHKE KOIMYecTBa APYIHX MHHEPAIOB 11,
B wactiocti, Xpyrux cynabpuros. [Moxoduerii T MECTOPOIeH I
¢ToJIL JKe XapakTepen IIA MojubjeHa, Kax, HampuMep, aHTHMO-
HITOBO-KBAPIEBEEC MECTOPOIKICHNSL I CYPBMEI.

Kpome  MosuGjieHITa B camMo2 IOCJejHee BpeMsA OTKPLIT APY-
roil THHOreHHBII MWHEPAI — HOCHTEJL MOJumOaena, a WMeHHO
womosut, munepan cocrasa (Cu,Fe,Mo,Sn,Zn)a - (S,As,Te,Sb)s—a,
cojepiamuit mo oxgmomy amajmusy 8.80% Mo.! Obuapysken s10T
MUHEDAZ TMOKA TOABKO B MejubX kmiax Boiorr (MonTaua), HO
BITOJIHE BO3MOJKHO, 9TO B KayecTBe TPEThecTeleHHOIl MpuMecH OmH
HepeIKO BeTpedaeTcd B Pyaax M Ipyrux MECTOPGHHIEHAI .

Honmommenuem K CKY/IHOI IMIIOTEHHOM MIHEPATOTHN MonudneHa
SIBJIAETCS HECOMHEHHBIH (AKT IIHPOKOTO PACCEAHHOr0 NPOABICHNH
ero, BepOsAITHO B TBEPJIOM DPAacTBOPEe, B pPazIHTHEIX MUHEpasiax,
CBA3AHHBIX ¢ MATMATHYECKOH J@ATeILHOCTHIO.

Tak, pAx aHAAAZ0B HA MOTHO/ICH, KAK XHMITYECKUX, TAR U CIEKT-
POCKOTIIECKN X, OGHAPY/RNJI HPUCYTCTBHE €ro B KOJAYCCTBAX MO~
pagka 0.00n—0.000n% s mmpurax, ramemnrax u cdamepurax
pasTmuHEIX MecTopoAtennii (75).

BecpMa BajkHbIM ABIACTCH 1 aHanans Mosubnenma cOopHOIT
npoGel 282 WBBEPIKEHHBIX TOPOJ,  TPOH3BE/ICHHBIR Xopemn U
Xo66se (106), nokasasumit 0.0015% Mo.

Ecan yuecrh, 910 MOJMO/IeH, Geccropno, obIagaer HEeROTOPO
HOABIRHOCTBIO B YCIOBHAX HPHIOBEPXHOCTHOM 30ME, QarT mupo-
KOTO TPOABJICHHS paccesnnoro mMomnojena (4 DPHTOM He B CTOIB
yiKe HHUYTOIRHBIX KONIEHTPAImAX) rnpuodperaer juis Hac ocobo
Gonnimoe 3Havenme. Hak yBUIHM HusKe, MMEHHO ¢ JTUM PACCesH
HEM MOJUIOIeHOM CBSI3aHEl BHAYNTEJLHBEIE WHOL/A KOHIEHTPAannn
ero B 30HAX OKHCIEHHSA CBAHIOBEIX MECTODPOKIEHII, rnnorennne
PVl KOTOPHIX BOBCE He COJlepKaT MOJIHO/eHuTa.

OkHCACHHE M PACTBOPeHHE MOJHOEHHTA
MoamGiennT TPAHAUICRAUT K TPyTHe cyabQuaos, CPaBHUTEIBHO
MeJJICHHO Pasiarainiquxcad B YcCJOBHAX 30HLI OKMCIEHHA. Hamnpu-

1 BoepBole KOIIO3UT OIHACAH Jongomom n Mommuasuopom B 1933 r.
(104). Torja e OH HMCCIeJ[OBAH PEHTTEHOCKONHYECKH Saxapuasenom (105)
TOKAZABINM TPHHAVICKHOCT KOM0sTa K rpymue cdagepura.
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Mep, B 30HAX OKUCJICHUA MeIHBIX HOPYUPOBBIX MECTOPOKASHUI
BecLMa HepeXKO BeTpedaeTcA COXPAHNMBINMICA elle HeM3MeHHBIM
MOJIMOIEHHUT, B TO BpeMs KAaK CYAL(UIL MeIn H Kele3a OKHCJICHEL
noutir moaHocThio. O Goabmoil yeTolanmBOCTH MOIHOJeHHUTA I'OBO-
pAT U cKyTHHe dKenepumentansusie gagase. Tax, H. W. Xurapos
u JI. A. sanos, na3yuaBmmie CKOPOCTH ORMCJICHUA B BOJAHO-BO3-
AYIIHEIX YCJOBHAX MApPKa3uTa, TaJeHHTa M MombIeHura, mOIy-
WM Pe3yAbTATH, ACHO YKAa3bIBAOIIAE HA 3HAUATESLHO OOJBIIYIO
CTOMKOCTHL MOJTHOICHATA 110 CPABHEHWIO ¢ MApPKA3UTOM M TaleHu-
TOM.

OcobeHHo Ke MeIeHHO IIPOXOUT OKMCICHUE MOJMOIeHATA
B Tex cmemmuueciki KBAPIEBHIX pYAAX, KOTOPHE, Kak OTMeda-
JIOCH BHIE, SBAAIOTCA Hambojee TUNOMYHBIMA JUIA MOIHOIeHa.

Ocofennas Me/UIeHHOCTH OKMCJCHHS B NMOXOOHBIX pymax, ode-
BH/IHO, B .'{Ha‘IHTe.TH:HOIuI Mepe cBA3aHa ¢ 3aTPyAHCHHOCTEIO gocryua
ORHCIAAIONNX MOBEPXHOCTHREIX BOJ K OTJCIBHLIM 3ePHAM H CKOILIE-
HUAM MOJHOJCHATA, 3alleMeHTHPOBAHHEM ILToTHEM KBapmeM. ITo-
HATHO MOITOMY, IHOYEMY MBI TAK YacTO BCTPeUaeM O4eHb MAaJo m3Me-
HeHNEe MOAMOACHUTOBO-KBAPIEBEe PYALI B CAMBIX ITOBEPXHOCTHBIX
" WacTAX COOTBETCTBEHHEIX MECTODOJRIIGHMIL.

1 BooGIe MOKHO OTMETHTB, UTO CJIy4au M1yBGOKOro i 6oiIee nim
MeHee YHHBePCATBHOTO ORHCICHN cliienuuiecKn MOTHOIeHNTOBEIX
MECTOPOIKIEHNIT MOYTH He W3BecTHH. B momamaaiomem Gosbmmu-
¢TBe CJyYaes, BcerJa Ha caMOM BEIXOJe MJIM HEIOCPEJCTBEHHO
ray6me o6HApYKUBAOTCA Te NN WHEE KOIMYecTBa MoIubIeHnTa,
ene He 3aTPOHYTOTO OKMCJIEHTEM.

Taxnm o6pasoM, MHTePHPETANA OKICIEHHBIX BBIXOJIOB MO0~
IeHNTORO-KBAPMEBHX MECTOPOMIeHNI 0ORYHO He JOCTAB/IACT Ka-
REX-IN00 3HAYMTEABHBIX 3aTPYIHEHMI.

[Mepexojst Teneps K caMOMy XIMHI3MY HPOIECCOB ORHCIICHUS M
pacTropenus MOJNGIEHATA, OTMETHM CPa3y ke, 4T0 B CIITY 0cobeH-
HOCTeH MUHEPAIOTHH pACCMATPUBACMEIX MECTOPOMRIEHMH (KaK
paBnio, oueHs GegHBIX JPYTHMH MUHEPAJaMi TOMHMO MoJmbje-
HHTA U KBapma) camelM o0mmM ciayuaeMm Oymer ciaydail BOJAHO-
poamymuoro oxmenenns. Oruciaenue 1 pacrBOpeHHe B BOJAX, Hecy-
mux oomaenasie H2SO4m Fea(S04)s, oueBnano, IMEIOT caMoe Orpanm-
gernoe passntne. K tomy e, kar yrasssaet Ommonc (1, 384), u cep-
Hag KHCI0Ta, M CyAb(par OKHCH ;Keje3a CPABHATEJLHO Mallo aK-
THBHEL 10 OTHOIIeHHI0 K Mommomennty. Taw, «<MojubreEnT, morpy-
JKeHHBEIH B CONAHYI0 M COPHYI0 KUCJOTHI, II0 HeTedeHNH Mecsna He
moxaszay unKaxon nmorepun. Hu cyapdar oxmen sxenesa, Hu XJIOPHOE
JKeJjie30 He IHOBBICHJIN €T0 paCTBOpHNIOCTI/D).

Honmeuno, st orpuiBouHble HaOOleHNA He HCYEPTEIBAIOT BOI-
poca 06 artuprOocTH H2SOs m Fea (SO4)s mo orHOmMeEHMIO K MOIMG-
JeHHTY, RO MBI Bce 3Ke 0cTaBaM ero 6e3 paccMOTpedus B CUIIY TPH-
TMH, VKa3aHHBIX BBIIIE.
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Ofpaugasich K ¢lIy4ai0 BOJAHHO-BO3AYNIHOTO OKHCJIEHDH, 3aMe-
TUM, YTO TJABHBIM. MOYTH IOBCIOIY BCTPEUAIONMMCH HPOTYKTOM
ORHCJIEHHA MOJIMOJCHUTA B OTHX YCIOBHAX SIRJIACTCS MOJIMOIAT, MI-
Hepai, BeposATHee Beero, nmeouptii coctan FeaOs . 3MoOs - 71/:H-0),
T. e. IpeJCTABJLONHIT BOJHBIT MOJNGIAT ORUCH Kellesd.

JApyruM HpopyRTOM ORHMCICHHST MOJNGEHATA, PACHPOCTpaHeH-
HBIM TOPa3jo MeHee, HEMeA MOAnOIuT, SRIAeTca HOBEIIUT, MO-
aubpar wasjbimua cocrasa CaO.-MoOsz. 1T ente Gomee pepium, nspe-
CTHBIM JIMIIEL M3 CIIMIHTHEIX MECTOPOMKICHUI M HPATOM B HHYTOM-
HBIX KOJIH4YeCcTBaXx, OKRa3bIBacTCda H/Ib3eMaHHUT, l\'UJ]J[G)H,‘J,HIJ[]UE MHHe-
pan He BIOJHE OUPEAEJEHHOIO COCTABA, Yallle BCero OTBEYAIOMIeTo
MosOs - nH=0, ¢ Tem mim mHeIM KOJIMUecTROM  ajcopOupoBamioin
H2504. :

Har npoxopmr npespaienne Moiauluennra B OTH COGTMHCHU,
NIJIeRO emle He ACHO. Eauucrsenusie sKCIePHMEHTE 110 ORUCTEHITIO
MOIMOZeHHTA B yeHOBUAX, OGJIUBKHX K YCIOBHAM CCTCCTBEHHOTO
BOJIIHO-BO3IVIIHOTO OKMCJICHUH, Tipojenantbie Aurtiaepom (107)
n mosmwe mopropernsie 1l. V. Xurapossmm m JI. A. Msawoss,
kaKr OyATo 6B YRA3BIBAIOT, YTO B IIEPBYIO 0Yepelb HPOHCXOHAT 06-
pazosaune wRoMmmiaewcHOTo coenmuenua MoO:-SOs 1o peaRrium:

2MoS: + 902 + 2H:20 = 2 (M002-S04) + 2H2S0s.

ITO COBMUHEHUE PACTBOPUMO B BOTE U NPH OTCYTCTBHI ROCCTA-
HOBATEIel yeToiuuBo. Buoiie BeposTHO 3ateM, uro UpH oRUCIe-
HIL MOJIMO/IeNTa BOBHUKACT U Mosnbenonas kucitora — HaMoOq
O pearigni:

2MoSz + 902 + 6H20 = 2H2MoO( -+ 4S04,

HO HET HUKAKIX IKCHCPUMEHTATBHBIX JIAHHBIX, HOTTHEP:HIAI0HINX
MOJAOOHGII, BNOJHE ECTECTBEHHBI X0 ORIMCICHHS MOJAHOeHNTA,

[Tpuymem nosromMy, 9T0 B HAYANLHEE CTAHE 06PAZYIOTCH TONLKO
MoOs - SO1 n H2SO41 uto myenno uz MoO: « SO1 BosHUKAIOT B taL-
HEHIeM Kak MoJMOIaTH jKelmeaa M Rajniua (MOIRGIHT i OB -
JINT), TAK W MILACMAHHNT.

[Ipir arom npepmomoskenun ofpasoBanne MOJTHOTHTA MOMKHO
IPECTABATh cede HPH B3ANMOJCHCTBHII KAKNX-1100 PacTROPUMBIX
cosiell jremesa, HanpuMep Fee(SO4)s, ¢ yKazauubiM KOMIZIGKCHEIM
coepuennem MoOsz - SOs uaw npu jleiicTRIN TOCTETHETO HA JIUMO-
HUT, HA TUApo30Js Tuapookuc — Fe(OH)s 1 1. m. mo eamexyionnm,
COBEPIIEHHO, NPABAa, He TOKAZAHHBIM PeaRIuaM:L

4Fe(OH)s + 6MoQ35.S04 4
+ 150H20 2 2 (Fe203-3M00s. 7'/511:0) - 6H2S04
! BrojHe aHAJOTMYHO MOMKHO ObLIO Obl npeacTasnTh o0pasoBaHue MO-

srGaira ar mpu paamMojeiictsn HaMoOy ¢ Feao(SO4)s, Fe(OH)s, ammonmrom
BT
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M1

2Fe2(504), 4+ 6M0Os - SO4 -+

+27H20 2 2(Fea03.2M00 3. 74/2H20) + 12H2504.

W econ cepras Kucaora TeM W HHEIM TyTeM HEHTPam3yercs n ee
ROHIOEHTPANus B PacTBOPAX HE CTAHOBATCA JOCTATOYHO BBICOKOI,
TO BIIOJHE eCTeCTBEHHO ORUAATH B TARUX YCJOBUAX 00pazoBanms
Momubaura. (CJlefyer OTMOTHTB, KCTATH, 9TO MOCTEIHHIT PasBil-
BAETCHA  UPENMYIIECTBEHHO HCCRIOMOP(HO M0  MOINGHCHITOBEIM
SePHAM HJII HEIOCPEACTBEHHO 0JHI3 HIX, W, OYCBHJ(HO, HANO HPeJ-
HOTaraTh TPHUBHOC JKETE3HBIX COOJMHEHHI K ORMCIAIIIEMYCH
MOIHOeHUTY .

OGpasopanne moBeIIMTa MBI MOMKEM PHCOBATH CeGE AHATOTHTHO
Boimen3aoKenomy. JleficTBures b0, NpH OMBIBAHIN OKHCJSIONTe-
rocsa MoubaennTa OMKAPOOHATHEIMII BOJAMH MOKHO OKHIATL BO3-
HIKHOBEHHA MONOIaTa RAIBUNA 110 PeaKIun ;

Ca(HCOs)2 + MoO2- S04 % CaMoO4 - H2SO4 + 2COs,

M OPH YCJIOBUH YHAJICHUS COPHOI KHCIOTH MOJUOACHNT TOCTEHeHHO.
MOKET MEJMUKOM 3aMecTuThes nopeinrom. llovemy B mopapmsio-
meM GOMBIMUHCTRE CJAYTacB 00Pa’yeTest HpH ORICICHAN MOTHOTe-
HUTA MOJMOABT, & He MOBE/UINT, HPH WMCIONUIXCA CBOACHHAX He
BIIOJIHE HCHO,

Cropee Bcero, OXHAKO, CBABAHO HTO CO CTEHEHDIO KICIOTHOCTH
PacTopoB, BOBHUKAIONUX LPH paceMarpusaeMoM uponecce. Ilo-
BOJ/NT ropazio Gojlee JTeTKO PACTBOPACTCH B KHCHBIX PAacTBOPax,
Hese i MoybauT, u, o meenenonanmay H. U. Xuaraposa u JI. A.
Mpanosa, nanGomnee nerro o6pasyercs m manGosce yeroitunn » cia-
Gomeaounnx pacrsopax (¢ pH="798). Momxno aymars HO5TOMY,
YTO XOTH 00IIee KOMMUECTRO CYIL{NIHOTO MaTepuana B CrTaHjapT-
HOII MOJIHOJICHUTOBO-KBA PIEBOIL PyJe 1 COBEPIIEH IO He3HAYHTCILHO
AV IPITAHAA TOBBIIEHHON KHCIOTHOCTH PACTBOPAM 30HEI OKH(-
JICHITA, BCE JKe TOCIeIHNe B OKPECTHOCTAX ORHCIAIIINXCT MOJIM0-
AGHNTOBBIX 3€PeH WM CKOINICHWIT, IPW VCJIOBHM B3aTpyAHEHHOI
OOBIYHO TWMPKYIANMM TPYHTOBMX BOJ B 1l pefellax KBapueRoi
JRAJIBHOH  Maccwl, 00ajgamnT KHCIOTHOCTBIO, JIOCTATOYHON IS
BOCTIPETIATCTBOBAHNA 00pA30BAHIA MOBEIITHTA.

OTHocnTenbHO MIAB3EMAHHUTA, WCRIIOUHTEIHHO pejRoTo Mpo-
AYKTA ORMCIEHNST MOMHOOCHUTA, MOSKHO 3aMETHTE TOJLKO TO, UTO
Anrrnep (107) pucyer obpasosamme ero IYTeM BOCCTAHOBICHITA
HaMoOa mamm Mo20-S04 cyandaron saxmcr skemesa i cepHOKHCTHIX
pacrteopax IO peakmuu:

2FeS04 + H2S04 + 3HaMoO4 = Fes(SO4)s + MosOs-H:0 - 3H.0.
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Ilo Kpaiiueil Mepe, MMEHHO B TAKHX yCJOBHAX Jlnrriaepy yaalioch
HKCIePUMEHTAILHO TOJIYYnTE TPOIYKT, GIMAKAN K ecTeCTREHHOMY
AIb3eMAHHATY.
Bee BLIIEN3JIOMKETHOE 0 BONPOCY 00 OKMCICHHA MOIMOIennTa
MEI MOKeM pe3ioMIpOBATh TaknM o0pasoM. :
MoaunGaeHnT XoTa U ABIACTCH TOCTATOTHO YCTOMYMBEIM CYJTh(u-
JOM ¥ OUeHb 9ACTO COXPAaHAETcs JlayKe B CAMBIX HOBEPXHOCTHBIX
4acTAX 30HE OKMCJICHHESH, PN IINTEILHOM BO3IENCTBHN H20 4 O:
Bece jke pasjaraercsd, AaBag B KauecTRe HATATLHBIX ITPOJLYRTOR
MoO:-SOs u, puomae nepostio, HzMoOa. Ma d1nx pacTBOPMMBIX
COE},'_U‘H{GHHIU[ IIOHOCPO;IGTBGHIIU BeJieq da HX BO3HUKHOBEHHEM ()Gpa—
ayercl TPYAHO pacTBOpUMEIT  MOMOZAT  FKeje3a — MOJnOIET
(Fe2035-3M003-71/2 H20), B penrnx caydasx MOJINOIAT KAJILIAA —
nopemnt  (CaMoOs) — ¥ MCKIIOUATENBHO PEJIKO  HIL3EMANHUT.
KOMILIGKCHEI OKHCEI.
CiiejloBaTeILHO, OCHOBHAA JIMHUA W3MCHCHHA MO0 [eHITA
B YCJAOBHAX B0HBL OKMCJICHHI crmenuuueckn  MOJMOeHATOBO-
KBAPIEBOTO MECTOPOZK/ICHIA pucyercs HaM B Taroii cxeme: Momno-
meant—>Mo002-504 (n, BmOJIHE BEPOATHO, H:MoO4)—Moaubamnt.
Jlamee ecTh TaHHBIC 1PENOIATATh, ITO MOJIIGUT B HEKOTOPHIX
yCJIOBHAY, BePOATHee BCero B CBA3M C neiictsuem H2SO0s min
Fea(504)s, a moker GHTHL, W TyTeM THIPOIATHYECKOTO pacriazna,
samemaerca JanMoHnToM. Bo BeAKOM caydac, nees oMo po3sl
JIIMOHMTA O MOJMGAeHNTY HAOMOTAIOTCH B 30HAX ORUCIIEHNSI TOP-
$uposrx pyj (ommcanst Branuapaom u Bocyammom, 108) n mHOIIA
OTMEYAIOTCS M B MOJAGICHUTOBO-KBAPIEBBIX MECTOPOFKICHITAX.
Jlasexo me ACHO eile, 4TO COOCTBEHHO 3AMEIIAJI0CH JIMMOHATOM ~—
MOIIIOIeHIT I MOJIMOINT, a PABHBIM ofpasoM He SCCH H XUMI3M
mozo6Hpx 3avenieHmit. OXHAKO BepOATHOCTH 3aMCINMEHHs JIIMO-
HITOM WMCHHO MOJEOG[HTAa TOCTATOUHO BEJIMKA, J NMOTOMY BBINIC-
IpEBe/eHHAS OCHOBHAM JIMHWIL, H3MCHEHIA MOIIMOIEHNTa MOJKET
GHITH JUIA HeKOTOPHIX CJIyUaeB IPeJcTaBIeHa B TAKOM BHJIC: Mo 0-
peant >Mo02-S04 (m, BepofATHO, H2Mo04)—>MomubIaT—TEMOHAT

{m Hz2MoO4).

‘

Murpaigda # OCaKIenue MoXHOICHA B 30HAX OKHCHACHHA
MOJUOTCHHTOBBIX MeCTopomneunﬁ

[Ipa oxkucieHuu MOMMOACHATA B IePBYI0 OHCPCIL obpasyercA
XOpOIO PACTBOPUMOe B BOJE COCTUHEHHE MoQ3:-S04. Boomnne Be-
POATHO 3aTeM, 4T0 HAPALY ¢ STHM COCTIHEHIEM BOSHIRACT I H2Mo0O4,
PacTBOPUMOCTh KOTOPOro IPH 18°C ompemensierca B 1.065 r/m.

1 o4YeBMIHO, YTO B YCAOBUSX MOBBIIEHHON KMCIOTHOCTH, MTPe-
NATCTBYOMEIH 06PA30BAHIIO MOTHOAATOB jKeIe3a 1 0co0gHHO Kallb-
mass, MojuGen ModerT Murpmposarh. ro 9TO HeilcTBUTENILHO
AHOTA WMeeT MecTo, HILTocTppyercs (axrTaMum HaXOMICHHA
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NyCTOT OT BHIINEI0YSHHBIX KPUCTAIIOB MOJMONEHATA, 3aMelleHneM
nocjeJHAX JTHMOHHTOM, HAJMYMEM ABHO IEPEOTI0MREeHHOTO MoInb-
auTa, a He TOIABKO HceBoMopfHoro no moinbieHnaTy u T. n. Ho mn
B OJHOM M3 H3BECTHEIX CJY4YaeB OKHCJIEHUA MOJUOIEHMTOBO-KBAp
HeBEIX MECTOPOMICHH Murpanus Moju0IeHa He JOCTUrAeT TAKOI
cTemeny, 4To0sl ¢ He IPUXOTEIOCh cepbesHo cunTaThea. OuesuHo,
00LIuI0e He3HAUMTEIBHOe KOIAIeCTBO cYALPII0B B nogobHoro poja
MECTOPOKICHUAX He obecHmeumBaeT KUCIOTHOCTU PAacTBOPOB, MO-
cTaTouHOR mA 0ojlee WM McHEe 3HAUYMTENILHEIX IepeMelleHnil
somudgena. [locaenunii, mepeiinda B pacTBop, OYeHL OnicTpo oca-
JKIACTCS B BIJe MOJUOTATOB, KAK TOJMbLKO MOHMKACTCA KUCJIOTHOCTE
pactBopoB. B pemrux ske caydasx pyda, B KOTOPHIX MOAuOIeHUT ac-
COMMIPYeT ¢ OOMILHLIME CYJAbpuIaMu sKkelesa I 0co0eHHO ¢ MHPH-
TOM, BHOJHE MOKHO O/KUJATh OU[YTMMBIX IllepeMelleHud Mojm0-
JIGHA B DPeJe/Iax 30HBI OKUCIICHIA, MOTYMIX JaKe REI3BATL MHOIA
HeKoTopoe olejHeHre MOAUOAEHOM OKUCISHHBIX PYI.

[Ipasra, wmmeiomnpeca gaHHBe IO MeCTOPOHUIEHHHAM MEIHBIX
moppupoBux pyx Kak Oynro Gbl FOBOPAT, 4TO JaKe U B cJjyvae
accommanuin MOJAMOJEHHTA ¢ jKeJe30COodeprKauMI Cy/ab{upamm
MOAMOICHAT HE PAaccedBaeTcs B CKOALKO-HUOYAb 3HAYHTEILHOU
mepe u3 3oHH oxmcienma. Ho spgech, wmar mpasuiio, KOJIHYECTBO
CYJIbPUIOB Bce JKe HEJOCTATOUHO BEIMKO, UTOOE ofecHedYuTh II0-
BHIIEHHYIO KHUCIOTHOCTH PacTBOPOB, 0COOENHO B YCJIOBHAX IIOJY-
AKTHBHOW KUIBHOII MaccH.

Cnexyer coemaTh TOJILKO OJHO 3aMevyaHde, OTHOCAIIeeCH K TO-
BePXHOCTHOMY CJI0I0 MOJHOJeHATOBO-KBAPUEREIX MECTOPOICHHIl.
[Ipu mamero B3ameAmeM OKUCJICHAM MTOCHENHIX BeCchbMa HepejiKo
ciaydaercs, 4TO HeKOTOpas, M HHOTJA 3HATNTEABHASA, 4acTL MOJHU0-
OUTa, 34MECTUBHICrO MOJIUOJeHHAT, BEHIMEJAYMBaeTcs M3 LOBEpPX-
HOCTHOTO €JIOS, OCTABIAA MYCTOTH XAPAKTepPHOl INIacTUHYATOMH
$opmur. B ofireM IpoHcXoTHT IPUMEPHO TO jKe camoe, 4TO YKAash-
BAJIOCHL I IIOBEPXHOCTHOTO CJIOA BHCMYTOBBIX M CYPBMAHBIX
mecroposkmeamii. Hawxuv o6pasom BolmesaunBaeTcs MOIHOMHT,
He ACHO, I BO3MOYKHO, YTO IVI8BHYIO POIb 3lech HrpaeT o0pasosanue
TOHKHX cycmeHauii (ObIThH MOIKET, HaKe KOJUIOMIHBIX DPacTBOPOB).
B moas3y TaKoro NpeoiI0:KeHHA TOBOPUT OOKUYHAS PBIXJIOCTH U
TOHKAas1 THCHEePCHOCTh MOJHOAMTOBBIX Aarrperanuii, 3aMecTHBIINX
MOJTHOJEHMAT.

) KOHmEATpamuAX MOAUONeHa B 30HAX OKHCICHHA CBUHIIOBBIX
MeCTOPOsK /I eHmit

[ToMIMO TOALKO YTO PACCMOTPEHHBIX T'MIOTeHHHX KOHIEHTpa-
i MoiufgeHa, IPeICTABICHHBIX NCKIIOUATCABHO MCCTOPOALIe-
HEAMA, HECYIIUMA MOIMOTEHUT, cymecTByer obmmrpHas rpyuma
CHUHNOBHIX W CBHHIOBO-IUHKOBBIX MECTOPOKAGHHIT, B KOTOPHX
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MOIEGCH KOHIEHTPHPYEICA JIMIb B 20He OKACICHHA M IPUTOM
npenmymecTnenso B Qopme Bylbpenura — PbMoQs.

Aru ByahQEHHTOBEE PY/bl IO YCJIOBHAM CBOEr0 MPOABIEHNH,
a PaBHO W MO APYruM OCOOGHHOCTAM ypesBHYaiHO OANBKE K OIMM-
camHLIM yJKe pYAaM BaHANWsS, DPUYPOUEHHHIM K TeM ke 30HaM
ORMCITeHHs CBUHIORHX 1 CBAHIOBO-IMHIOBBIX MECTOPOAICHN.
XapaxTepHo, YTO BeChbMa HEPEe/IKo ByAL(CHAT W BAHAAATH CBUHIA
pPasBUBAIOTCA COBMECTHO, UeM H oOGbAcHAETCA MHOTIA BHICOKOE CO-
Jdepikanue B OKICICHHEIX CBHHIOBRIX PYAaX OJHOBPCMCHHO I MO-
smbeHa M BaHAMMA.

Ilse ocoGennocTn, OTMeHeHHEE panee UL BAHATUHATOBLIX Py,
paBanM oOpasoM Habuinaiorcs W B pynax BYJIb(CHNTOBBIX.

3jech TakmKe NPUXONMTCA KOHCTATHPOBATH Hepelkoe Kpaiine
Gompmoe pasimume B CONEPIKAHMN MOIMOJEHA B OKNCICHHBIX 1
cynLQUIHBYX Pylax, HpuueM B NOCIEIHNX 00HIYNO TaKEe OTCYT-
CTBYIOT Kakue-nuOyAb TFHIOTeHHBIC MUHCPAJIEI monubaena. Ilpu
oTOM B pazdmpaemMoM cllyuae pasHANA B CORepRanunu moJinGaeHa
OueHb uacTO ObIBAET ele Ooiee BHAYNTEIBLHOM, HEeJKeIN B cilydae
paHagieBeX PYyIL.

JleiicTBUTENLHO, Y/e YKAsHBAA0Ch, 9TO COME]IKANNE MoJn G-
JeHa B HEROTOPHIX OOBIYHBIX CYAb(uIax ONpelensieTcst muhpamn
nopsinka neero 0.00n—0.000a %. B TO me BpeMA B OKHCJIEHHBIX
CBHHIOBBIX PYIAX, 3AKA0YANUX ByibpeHHAT, BechMa HeEpPeirH
cPeInne BeJMUMHEL COJePIKaHus, BRIPAZKAIOIMMCCS AGCHTHIMI JOIIA-
MH NPOIEHTA U Jaske NPOHeHTaMu.

Jlpyras 0coB6ennocTh BAHAMAEBLX PYIl 30H OKMCJICHIHA, & WMCHHO
Gosnee MOBMHUIl BOZpacT BAHAJATOB IO OTHOWEHMIO K HCPYCCHTY,
pasueM o6pazom nabmonaercsa u B pynnQernTonuX pynax. Byms-
(peHET, KaK UPABIMIO, PASBHBACTCA NN 32 CYET 3AMEIICHUA cymep-
PeHHEIX MUHEpaJoB CBHHIA WJIM OTJIAraeTci B IyCTOTAX B HENO-
¢PEeNCTREeHHOIl CBA3N ¢ ATHMHU MUHEpajaMi.

B ofmem, KaK m NPH Banaguf, NOUTH He HOJIICIKAT COMHCHINIO,
4TO BYJIB(ICHHT BOBHUKACT TJIABHLIM oBpaszom 3a cueT mepepaboTkA
OGBIYHBIX ¢yNEePreHHBIX MUHEPAJIOB CBHHIA MOJIN OACHCO/e PHaE M
pacTBOpaMIl. :

ITo Bompocy 06pasoBaHNst IOAOOHBIX KOHIeHTpannii Momb/eHa
CYIECTRYIOT TPH TOUKH 3PEHHHA, M MMEHHO CIEIyIOLIue.

1. Byanderar npeactapiger B HEKOTOPHIX CIyHuaaX HE cymep-
reHHOE, @ THTOTeHHOe ofpasonaime, M MOJNHOJCH NPABHECEH TCP-
MAQIBHEIMH BOCXOIAIIAMEU BOJAMU.

2. BynsdenuroBsie pyas! 00pazoBaluch B PesyJnrare AInTelb-
HEIX IPOTECCOB OKMCIICHNA W BHIIEIAYNBaHiA 34 CHET TOTO mosu G-
eHa, KOTOPHH B pPaccesHHOM BHJe B HUUTOKHHIX KOJMUECTBAX
IpHCYTCTBYET B CYAbQUIHBIX pyaax. :

3. BynndenuroBsie pyast 06pasoBaInCh B pesyJbTare I TeNh-
HEIX [PONECCOB OKHCJEHHf, TAABHLM 06pasoM 3a cueT moaubena,
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BBEIEHHOT0 B 30HY OKHCJEHUsA CBIHIOBOIO MECTOPOMKICHHSA IIo-
pepxuoctaeiMu Bojiamu. Copmepskanne Moi0jena B nocJefHux oG-
YCIIOBJICHO BRIILEJIAYHBaHIeM paccedHEOro MoJubieHa GOKOBEIX
nopox.

Har Bnnno, 1Be nocienme TOYKN 3PeHIA TOTHOCTHIO COBOAIAIOT.
¢ y:Ke paso0paHHEIMU BHITC B3CJAAAME HA WCTOUYHEK BaHAaINsA
B BAHAJMHUTOBBIX PYHAX ROHH OKUCIEHNA CRUHIOBHX U CBHH-
MOBO-MMHKOBEIX  MeCTOpOKJeund, U ux o0cymjaeHne sacra-
BUT, B CYIOIHOCTH, HOBTOPHTE Bce TO, UTo OEIO cKasano O Bana-
IRH.

Ho npesxne wem mepeiitn K pas6opy STHX TOYeK BPEHHH, KOC-
HeMCH clerka THNOTeHHOH THIoTe3sl o0pasoBaHmA ByibJennTa,
HOJePsRIBAEMOIT  OTAEJILHEIME ABTOPAMH, U3YYABIIMMH aJLIHi-
cKne cBHHIOBHe Mectopoknewna (Bpampee, 109). Ilpotus atoit
MAJIOBePOATHON MMOOTE3H TOBOPAT IOYTH BCe OCOOEHHOCTH NPOAB-
JeHOA BYJIb()eHNTa B PacCMaTPUBACMBIX MECTOPOIRICHNAX U TIPesje
BCcero HemaMeHHOe HCue3HOBeHNe Bynb{eHNTa U3 PYX, He 3aTPOHY-
THIX TipomeccaMu okmcliennd. ITosromy, ecow Heabss Booblue oT-
pHIATL BO3MOKHOCTH ofipazoBauuA Byib(leHHTAa B CHOENUAJIbHEIX
VCIOBHAX U N3 TePMAILHBIX PAcTBOPOB, TO BCE 3KE CJIEAYET KATero-
pPUYeCKH HOMAYCPKHYTH, YTO HH B OJHOM eIlle M3 XOPOIIO H3YUYCHHEIX
BYJAbQEHNTOBBIX MECTOPOKICHNIT He IONydYeHO OGBIII0 CKOJBLKO-
unbynL yOenuTebHEIX JAHHHIX B NOJB3Y TEPMAILHOTO TPOHCXO0-
JHIACHHHA Bynh(l)elelTa.

Teneps, 9o KacaeTcA ABYX APYTHX TOYCK BPEHUA, TO, TPEMEHAR
abCcoMIOTHO Te 3Ke CaMBIe PACCY/KACHHSA, UYTO H3JI0MKEHBI BEIIIE
B clyvae BAHATUHHTOERIX Py, MOKHO NPHATH K 3aKJIIOUYEHUIO
o Gomrmeil TPUIOMKUMOCTU TPeThell THTOTe3H.

[Mocnenuas TeM Gonee yGeauTes LA, uTO 3Jlech PACXOMIEHNA B CO-
IepyKanun MOANGOIeHa B OKUCIEHHBIX ¢YALQUIHEIX PYIax 4acTo ene
Gosree anaunTemnusl, nesenn BanaardA. M ecim npu pananny nam npu-
XONIIOCH, NCXO/A U3 BTOPOIT TUMOTEe3H, TOBOPHTE O ICCATHKPATHEIX
I CTOKPATHHIX COKPAIEHHAX PYMHOH MAacCH B 80HE OKNCJCHHA,
TO NPH MOJUHIEHe HPHUIETCH TOROPHTH O CTOKPATHBIX ¥ ThICHYe-
KpatHeX cokpaniennax. Ho, pasymeercs, xax sTo yraseBasocsh
H B cJydYae BaHajifA, OPH COXCPIKAHHN MOJnG/CHA B OKMACJCHHBIX
pyZax, cOM3MepUMOM ¢ cofep:KaHHeM B CyIXbQUIHHIX pPyIax,
BIOJIHE  BO3MOMKHO NPUHATE N BTOPYI  TOYKY  BpeHHA,
0co0eHHO eclll OHA IOJKPeIIdeTcd NapareHeTHYeCKHMH JIaH-
HEIMH. ;

OcraetcA crasaTb HECKOJNBKO CIOB O BO3MOKHOCTH HaJINIHSI
mosnbiena B BOIAX, OMEIBAIOIIUX 30HY ORMCICHHS.

Cpennee conepmanue mosmbena B 3eMHOI Kope, mo A. E. @epe-
many, 0.001% (103). Copepskamme B cGopmoil mnpode 282
U3BepIHeHHHX TOPHHIX IIOpoj, no ananmdy Xosemu m Xo66be,
KaK yie oTMedasock, okasamoch pasasm 0.0015% Mo. ITo nanusm
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sxe [mameGpamma,’ HexkoTOphle OcafodHble MOPOMHL OPCKOIO BO3-
pacra mokasamn cojepmanne MoOa or 0.008 o 0.01%.

Takum ofpazoM, BpPAJ JH BO3HHKAIOT COMHEHHA B TOM, YTO
MOJIHOIEH MOJKCT COJCP/KATHCA B MOPONAX, BRIAIYAIOIIMX paceMa-
TPEBAeMble MECTOPOKICHUA, M YTO ero cojepiKkanue B 9THX HOPOAax
MOeT OBITH OTHOCHTENBHO BRICOKHM.

[IpaBma, y HAc OTCYTCTBYIOT IE(QPH colep/KaHusA Mojubiena
B KapOOHATHBEIX HOPOIAX, OCONEHHO 9acTO 3AI0YAINX B cebe
MeCTOpOAIeHN s, 3046 OKACACHEA KOTOPHIX Gorathl ByibhernToM.
Ho Bpsi Jn u3BeCTHAKH M JOJOMATHEL COCTABAT KaKoe-TO Pe3KOe
MCKIOYeHHe B OTHOICHMH COJCP/KAHHA paccedHHOTO Mosmbiena,
W K TOMY e IMOYTH Beerja, KpoMe KapOOHATHHIX MOPOJN, B OKpecT-
HOCTAX MECTOPOKIGHHH NMETCa M Ipyrae MOPO/IHL.

He Bosmmiaer 3areM 0COOBIX COMHEHMI M B BO3MOFKHOCTH BBHIIICG-
JAaYABAHAA MOAUOMEHA NOBEPXHOCTHBIMH BOJaMiH M3 OGOKOBBIX
mopox. B wactHOcTH, B 9TOM OTHOMEHHM 0COOEHHO JIOGONEITHEL
nmanusie, noaydenasie H. U. Xarapossim m JI. A. UsanosuM: ana-
JIM3 BOJEL, B3ATOH B HECKOJIBKAX COTHAX METPOB OT MECTOPUIKTEHNH,
man cogepaanme MoOz B 0.0045 r/x. @opma, B KoTOpOIl mpucyT-
CTBYET MOIUGIOH B 9THX BOJAX, He H3BeCTHA. XapaxTep Box caado-
menxognoit (pH =7.5), no cocrasy ke OHH TIPelCTABIAIOT HOPMAIL-
HEe TPYHTOBEE BONE ¢ pe3ruIM mnpeoGrazannem OurapOoHara
Kajahus Hax APYTEMHA PACTBOPCHHLIMHI COEIMHEHIAMH.

YuecTHO YIOMAHYTH 37ech U 00 OOBIYHBIX KOHCTaTaIMAX MO-
mubaeHa B KAPHOTHTOBHIX MCCTOPOKICHHAX BaHANOA, HAXOIKIGHAN
ero B 30jle MOPCKEX BOJOpOCAeil, B 30je IIYHICMTOB M T. .

B ofmewm, Kak n ams panangus, TPYTHO OTPUIATh BO3MOMKHOCTB
mepexoga B PacTBOP pacceAHHOTo Moambiena OGOKOBHIX IOPOA.
A ecim 9T0 UMeer MecTo, TO 00pazoBaHMe KOHIEHTPANNII MoTHOIeHa
myTeM (MbTpamu HOBEPXHOCTHEIX BOJl HYepes B30HY OKUCIIEHHSA
CBHHILOBOT'O MECTOPOJKAEHHS IpeJcTaBiAcTcs ABJIeHAeM BIOJIHe
€cTCCTBeHHEIM.

Munepagorasa MoJu0jieHa B 30HAX ORHCIACHHA cyabpuIHBIX
MeCTOPOKAeHmii

B cymeprenmoii MuHEpaIOrnK MoIuGaeHa, BOOOMe YPe3BLIYAIHO
CKYAHOM, JMIMb ABA MHHEPAJIa, a MMEHHO MOJAGIUT H BYJb(eHUT,
ABIAIOTCA MHMHEDPAJIAMH, OTHOCHTEILHO IIHPOKO PACHpPOCTPaHEeH-
geivi. [lepBeii U3 HOX XapakTepeH MIA 30H OKHCJGHMS MOJHO-
JIeHUTOBO-KBAPIEBRIX MeCTOPO:KIeHHH = Boobmie MOJIHMOOeHHTO-
BEIX, BTOPOIl — /718 30H OKUCJIEHIA CBHHIOBHIX M CBHHIOBO-IIH-
KOBHIX MecTopoykieHuii. OTHOCHMTEIBHO HEPENOK 3aTeM MOBeJINT,
XapaKTepHHIl JUIA 30H OKHCJIGHHH TeX Ke MeCTOPOIKACHHIE, YTO M
MOJIHOIIT.

! IIpusenentt y Bpangeca (109).
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Bce ocranbHble MUHepaisbl, TmepedmciAeMble HMMKe, OTHOCATCH
K KaTerOpUm OYeHb pPeJKHX.

ITpaunusr mpemMyImecTBEHHOTO PAa3BHTHA B 30HAX OKHCJICHHA
CBHHIOBEIX MECTOpPOMRIeHN ByJabfeHnnTa, a He MOJHOAMTA WMIN
moBeJInTa, BPAX M HYMKAAOTCA B NOKOOHHX pazbACHeHHAX.
Ceunern obpasyer ¢ moimOgeHoMm Haubojee TPYAHO IOJBIKHEIC
coeflUHeHAA, W, OYeBHJHO, €CJU JHa/Ke B COOTBETCTBEHHHEIX 30HAX
OKUCJICHHA H BO3ZHUKAOT MOJUOIUT UJIM MOBEJUIAT, OHU B JAlbHei-
meM JajnyT Hadaio romy ke ByabsQenury. Kpome Toro, u aro rakixe
AOCTATOYHO BAKHO, LPU TeX HUYTOMKHBIX KOHIEHTPAOMAX Mons-
deHa, KOTOPHE XaparkrepHBl AadA Oojlee HIM MeHee HOPMAIbHBIX
MOBEPXHOCTHEIX BOJI, MOJTHOIAT K MOBEJIIAT, KaK IPAaBAIO, He MOLYT
0fipa30BEIBATHCA.

B crasu co Boem oM TPYIHO ORMIATH CROALKO-HUOYIL 3HA-
YNTEJLHOIO PA3BUTHA MOJUOMTA U HOBE/IMTA HAPHLY ¢ ByJb{e-
HUTOM, XOTH, KOHEYHO, B HeDOJBIINX KOJHUYECTBAX W MOIMOIUT I
HOBEIINT MOTYT IPUHCYTCTBOBATE B BYIAb(EHHTOBHIX PYyJIax, 0cCO-
GeHHO TIPH YCIOBHEU IIHTeAbHON oGpaforxkm mociemHuX Oumxapbo-
HATHEIMH BOJaMI.

Oxueant

NAL3eMaBEET . « « o o « o o o o » ‘MosOp-nHeO?

Har ykassBasioch ysKe, MAb3eMAHHHT LPeJCTaBIAeT O0YEHBb
PeNKuil HPOAYKT oKmMciaeHus MouamOienunra. Eie 0Gosee -penko
BCTpe4aeTcda OH B BYIb(PEHUTOBRIX pyIax.

Cocrap HIIE3eMAHHATA B CBA3HN ¢ €T0 aMOP(HOCTBI H 0OBIYHOIM
3aTPA3HEHHOCTRIO NIPHMECAMH A0 CHX IOP He MOMKeT CUHTAThCA
BHOJIHE Onpexenedno ycraHopiaenusM. [utraep (I107) paccmarpm-
paer ero Kak cmech ormcaoB MoOs, Mo20s, MoO: u jgaer 6pyrro-
Qopmyny — MosOs-nH20. OOpunoe ke HaJuuue B UJb3eMaH-
aute SO3 oH 00BACHsAET amcopOumell CepHOM KHCIOTH UIb3eMaH-
autoBaM Tenem. Ulsmmep (Z14), maoGopor, BBomut SO3 B cocTar
MHHEpajia ¥ paccMarTpuBaeT —NOCIAeNHHH KAk  Cyan(ar —
MoO3-S03-5H=20.

BHOHI{B BO3MOHO, 4YTO MJIL3CMaHHUT, FIBJ'IHIOH_{HZFICH TUHHWYHBIM
HpOHyHTOM OTJIOMECHU A M3 KOJJIOUJIHBIX paCTBOpOB, 06313,[[38'1' BO-
obmie KOMeOIIOIUMEd XUMHICCKUM COCTaBOM.

[lomumo mapseMamHUTA WEJBIT PAX ABTOPOB K TPYIIe cyIep-
I'eHHHIX ORHCJIOB MOMTHGIEHA OTHOCHT M MONHGIHT, KOTOPOMY IIpa-
nmceBaerca cocraB MoOsz (¢ Bomoil mam Gez mee). o cmx mop,
0JIHAKO, MUHepajJ Moambaena, orBeuapmmii 61 mo cocrasy MoOs,
eme He o0HApysKeH. Bce mMmeomnecs aHain3sl 0OXPUCTOTO Marte-
pHuaza JKeaTOro IBETa, Pa3BUBAIOIIETOCSH B CBABM C OKHCICHIEM
MosTOIeHnTa, HeM3MeHHO IoKassiBanT npucyrterene Fe:Os, n npu-
ToM B OoJiee MJIM MeHee TOCTOAHHEIX KOJMYecTBaX, OJMe Bcero
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orsevaionnx coctaBy Fe20s-3Mo03-7/2H20. B ¢asu ¢ orum Hlaa-
sep (117) BuosiHe 0OcHOBATEJIBHO OCMIAPABAET HAJINYHE CPE/M MBBECT-
HEIX MHHepajoB M0JInGAeHa cOeIHHEHHA ¢ COCTABOM MoOs.

Momnoparo: 1

Momfmar . . . . . . . . . Fes03-3M003.7%H20
BYh@eBUT, .- v v e e EDOM00a

UWHREMAE . . .« o+ s o EDHOAME W0,

doanr et e S R 5 10 G ol g
HosBgauny . % « o« « » » Ca0-MoOs
Jlmuarpenur 2 .« +« .« .. 3Cu0-:2M003-H20
Harepanr® . . . . . . . . Co0-MoOs?
Hexnmunt . o .« « . . « + « Bi203-MoOs

MonufonT, mWam, KaK ero MHOTIA HAa2EBAnT, MoaubdreHopas
oxpa, a TaKe QeppuMonubANT HpeJCTaBIAIT CaMbld XaparTep-
HbIil M caMBIl OOBYHBLIA MPOAYKT OKUCIEHUA MOIHOICHATA,

Pe,!IRO pﬂBBl{BaHCb B GE{OHBHO—HH6YIIL 3HAYNTEJBHBIX KOJHAYE-
CTBAX, OH B OTHEIBHEIX CIyYasgX IIPHHAMACT Cepbe3Hoe yuacrae
B PyIHOIl Macce BePXHAX HacTell MECTOPOIKICHMA. HAaIpIMep,
B ¢AMOM KpPYOHOM H3 H3BECTHRIX MECTOPO:KICHMH MoIHOIeHA,
a umenHo B Hmaiimaxe (Homopamo), B BepXHEX TOPH30HTAX OKOITO
25% Bcero MosubIeHa PYTHON Maccsl TPHCYTCTBYOT B BHJE MOJIO-
muta. [Muporoe passuriie ero 3mech W TPOMANHOCTE 3AMACOB OKHC-
JIEHHOTO MATepuaja 3aCTABUIIN Ja/Ke WUBLICKHBATL CHOCOOB HB3-
BJGUEHNH MOMYMO MOIHONGHUTA ¥ MOJUOIMATA.

@opMBl ero TPOABIEHUA YPE3BHYAIHO XapaKTePHE — DPHIXJIGIE
arrperaii KpailHe MeJIKUX TOHKOMTOJBYATHIX KPHCTAIIOB (mpe-
KPacHO QHATHOCTHPYEMEIX MOJ MIIKPOCKOIIOM), pa3BHBaIONMeEcH
0o0bI4HO HemocpencTBeHHo Ha Mecre MonumOmenmta. fpras wana-
peedHo-Ke;ITasg OKPacka I CePHO-YKEJITadA OKPACKA U BBIIIEYIIOMA-
HYTHII XapaKTep IPOABIEHAA B GOMLMNHCTBE CAYUYaen H03BOJIAIOT
CpAaBHUTENLHO IIPOCTO KOHCTATUPOBATH NPHCYTCTBHE MOJIMOIHTA
B oKkucjaedHsoM Matepuame. M sminie B HPOIYKTAX OKUCTCHUSA CIIOMK-
HEIX CYJIhQUIHBIX PYyX MOIHOINT, OcOOEHHO B3arps3HeHHBIL MOJ-
Mechio IPYrUX MUHCPAIOB, JIETKO MOKET OBITH IponylleH B o0mei
Macce OXPUCTHIX JKeJIe3HCTHIX IPOIYKTOB.*

1 Hposme TPHUBONVMHIX HILKE MOHHD'IEITOB K OTOH Ke TpyInie OTHOCHT
axpeMarir, 00 COCTaBy OTBanIOi!IWH apCeHmoMOIIOIATY CBHIIA, HO, BEPOAT-
Hee BCEro, IIPeJCTABJAONINIA MeXaHUICCKYIO CMeCh MUMeTesHTa M BYJIb-
{{Jeuma

? JIuuarpenur, BCTPedeHHKI B MEIHOM MCCTOPOMIEHNN Yurprramara
(Unn) B Bijte NPOMKILIOK B JIMMOAATOBO-KBAPUEBOH Macce, 4pe3BhYalHO
wpartro onwucau Tlamouem (1/2) B 1935 r.

3 He wnex/iovena BO3MOMAOCTB, 9TO TAKOIO MWHepasjia He CYMEcTBYeT.
Tlpusesennaa dopuyiaa nodydeHa [ocje WCKIIOUCHIA W3 AaHANM3a 1eJ0ro
pria Jpyrux KOMIIOHEHTOB, TAK KaK AHATM3MPOBAICH qype3BbtaiiHo Hevd-
CTHIH MaTepuas.

4 [lpacyreTBrue ero M B 9TOM CJIydae JIEIKO MOMKeT OLITH I0KA3aHO TIPH
TOMOITH MHKPOCKONA.
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B cBasu ¢ momnGauToM yMecTHO OyJeT yHOMAHYTE 3Iech O JH-
MOHHTOBBIX TcenjgoMopposzax mo moaubienury. Ilomobusie 3ame-
eHHA HanbogIee 4acto HAOTIAA0OTCS] B 30HAX OKMCJIEHM S MEIHBIX
MOpdUPOBEIX Py, HECYH[UX MOAMOJEHHT, M OYCHL PEIKO OTMe-
qajoTcA B cllyyae 30H OKHCJIEHHA MOJMOJCHHTOBO-KBAPIEBEIX
MECTOPOKICHU T,

Hakam o0pasoM UPOHCXOJHT TaKoe 3aMelleHue, He BIOJIHE
ACHO, 10 TOT (aKT, YT0 Haubobilee PasBUTHe OHO HOJy4aeT JIHMb
B pylax, OorathiXx HEDPATOM, CKOpee Bcero rosoput 00 ydacrun
B orom npouecce H2504 wiam Feo(SOa)s. Ilpn srom BnozHe Be-
POATHO, YTO MOIHOIEHUT CHAYATIA OKMCIAAETCH 0 MoaubuTa u yie
aror musepan noj jeiicreueM HeSOs nuim Fe:(S04)s mepexogut
8 aumonut. He wumcwiaodyena BO3MOMKHOCTD M HENOCPeICTBEHHOTO
ngeitctBua Fes(SOs)s ma momubuenur ¢ obpasoBanmeM JTHMOHHTA.

VM, markoweln, MOKHO CJlelaTh IPENIOJ0KeHAe 0 MCIJIeHHOM
TUAPOINTHYECKOM pacmajge MoJuOIANTa B OOBIMHBIX BOIAX, pesyiib-
tpyomemcss B obpasosanmu Fe(OH)s m H2MoOas. llpoTus mno-
ciaeinero INPeRnosioKeHns FOBOPHT, NPAaBia, CPABHUTENbLHAA CRY-
JOCTH  JIIMOHMTOBBIX HeeBIOMOp(o3 10 MOJUOIEHHTY B MOIUG-
JeHUTOBO-KBApPIEeBbIX M(:BCTOP()?H,'J,GHHEX, coepammnx, Kar 1pa-
BHJIO, HE3HAYMTEIbHEE KOJIMYCCTBA IHPHTA.

Buonuapn u Boeyama (108) mayvamm JTuMOHNTEL MOIIOAEHUTO-
BOFO NPOMCXOMKISHHA M NPUILIN K 3aKJI0YeHnio, 4ro uanbolee
XapaKrepHEIME W Handojee IMHMPOKO  PacupOCTPAHCHHLIMII
SIBIGTIOTCA CJEAYIOIue [Ba THHA JHMOHHTOB!

1) AOMOHMT ¢ INCTOBATONY MIMUHOH TERCTYpOil, 00ycs0B-
JeHHOH Kaik IPeKpacHoil MHHAKOMAAILHOR cmaiinocTbio MomuG-
TeHNTA, TAK M IUIACTHHYATHIM 00JUMKOM ero 3epe,

2) JIUMOHHAT (3@PHUCTON» TEKCTYPHI, OOBIYHO € peImKTamMn
«ImeToBaToily, obGsagalIMil XapakTepHBIM KHPHBIM  OJecKoM,
BLIZBAHHAIM, OYCBMIHO, HAJIMYIEM HE 3aMEI[eHHOTO CeLIe JHMOHM-
TOM MoOJMOIMTA.

O6a sty THIA JIAMOHNTOB, 110 CJIOBAM ABTOPOB, TpedywOT Tma-
TEALHOTO UCCAeOBAHMSA HOJ] YO, TaKk KaK BHEIIHE OYeHb HAIO-
MUHAIOT JIIMOHUTE, BOBHUKIIHE U3 XAJbKO3HMHOB.

Byabpennt — apyroii nauGosiee Bamubi MuHepan MosmbIeHa
B 30HAX OKMCJACHMA — B OTHOMCHHM YCJOBHI oOpasoBanus
Goree mnm MeHee noxpoOHO XapakTepusosanca Beme. Honcraraous
ero He BI3LIBACT OCOOBIX 3aTPy/HHCHMIT BBILY OOBIYHOH 4YPe3BH-
qaitgoit sprkoctn npoasaenna. Cuexyer OTMETHTL TOJNLKO 6G0Jb-
mue Bapuamui GopM BYIbPEHUTOBRIX KpPHCTAILAOB (0T rabauTaa-
THIX JI0 OCTPOMAMN PAMIAJIbHELX, IIOUTH HIOJILYATHIX) M HX OKPACKH
(OT CBETIOIl CepHO-#KeATO 1 O TMOYTH KPACcHOII).

! Bapmece (96) B ormcnennnx pyiax Tomoma (Hesaja) BCTpeTmi maske
COBEpIIeHHO OeclBeTHLIE KPUCTAIIN ByJb(ernnra.
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ITopeamur, Tperuit no pammocTa MEHAepaj MoMGIeHA B 30HAX
ORUCJICHMS, PE3KO YCTYHaeT B OTHOMIEHHH PaclipocTPaHEHHOCTH
1 MonudmurTy m BymbpeHmnTy. M3BecTHO CpaBHATENILHO HEMHOTIO
MECTOPOKIACHMII, B 30HAX OKHCJCHHMHA KOTOPHX IOBEJIAT HTpaer
cephesnyio  ponb. K umeny oTHX Mecropomgienmii  orHOcHTCH,
B yactinoct, Aserypcekoe (Mapokro). 3mech moBesuaT ABASETCH
IJIABHBIM, €CJIM He eMHHCTBEHHLIM UPOAYKTOM OKHCJCHUS MOIHG-
Jennta. Bapeupylomasa okpacka cepoBaTEIX TOHOB u 0GBYHOE
oTcyrcTBHEe 0oJice MM MeHee XOpPOuIo 00pa30BAHHBIX KPUCTAIIOB
He JIAT ROCTATOYHO HeTKHX AHATHOCTHYECKNX mnpussaxos. Ho
TaK KaKk MOBEJIIMT vame Beero obpasyer mcesjoMop(ossl IO MO-
audgenuTy, OOBIYHO IPEKPACHO KOHCePBHAPYIONIME ILIACTHHYATEI
00K MOJNONEHATOBBIX 3ePeH, TO MACHTHQUKAILUSA ero, KaK Ipa-
BHJIO, HE JocTapadeT OOIbIIMX B3arTpyTHeHHI.

YUro kacaercs OCTAIBHBIX NEPEYNCJIGHHBIX BBHINE MOJMGHATOB,
TO OHH HACTONABKO PEJKO BCTPEYAITCH, YTO HET HeoOXoMuMOCTH
B CROIBKO-HUOYAL mOAPOOHOM HX PacCMOTpPEHHH.

13. BOJIbOPAM
I'mnorennaa mmmepamorus

I'mnorennas wmumepasorns Bonnfpama (aKTHYECKH WCHYEPIBI-
BaeTcA IeeNMTOM U YiaeHaMu n3omopduoil cepum ¢epbeput —
riobuepur.! Mexmountensno pemok cyabupy Boabfpama — Tymr-
CTeHUT, mMelomuii cocran WSa.

[Tommvo atnx cnenuuyeckn BoabPPaMOBEIX MHHEPATOB, BOJIL-
dpam npucyrcTByer B rMnOreHHHIX PyAaX B KauecTBe HITYTOMKHOLM
mpuMecH (BePOATHO, B COCTOSAHME TBEPAOTO PACTBOPA) B IHEJIOM
pAde ADPYTUX, He BOIL{PAMOBEIX MUHEPAJIOB.

Tak, cmexTpockonuyeckme HCCIEOBAHMA TIMPHUTOB, caie-
PUTOB M TaJleHHTOB, B3ATHIX M3 Pa3IHYHBIX MECTOPOICHIH, MOKa-
Bl cojiepiKanme Bolb(ppama B 9TuX cyibdmaax mopaxxa 0.0n—
0.00n% (74).

Warepecno ymomsamyts, uro amanus cGopuoii mpober 282 ms-
BOPIREHHBIX IOpPOJ, mpomsBefeHHbN Xosemm u Xoboee (106),
nan comepanue Bonbppama 0.0069%.% Iudpa sra smaunresnnro
npessimaer OAQPY cpejHero comeprKaHuA BodbPpamMa B 3eMHOIT
Kope, nasaemyw A. E. @epcmanom (103), — 0.0009% un 6Gamaxa
& mudppe Hmapka m Bamunrroma — 0.005%.

CraunaprueiM, HauGosiee MHPOKO PacOpOCTPAHEHHBIM THIIOM
BOMB()PAMOBEIX MECTOPOKICHMUIT ABIAIOTCH THIOTEPMAIILHEC KBAP-

1 B aroif cepnn ofmenpTuaTo BLIICAATH TPW CJALLYIONIX MITHC P UThHBIX
suga: gepiepnt (FeWOd), Boasppavur [(Fe, Mn)WO04] i riobuepar (MnWOq).

® Roneuno, srm 0.0069% W onpuozensiorea mHe TOXBKO BOJLPpaMom,
PACCCAHHRIM B JPYTAX MANepajax, HO B HEKOTOPOH 9YACTH M NPHCYTCTBHEM
cmennduyeckn BOIb{PAMOBLIX MHHEDAJIOB.
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UeBRIe JKHJILI, HecyllHe HAapALy c Bosbppamurom, ¢epbeputom
U T. O. CKYIHEIe HIM yMepeHHBIe KOIMYecTBa CYIRPUROB, cmor,
KapOOHATOR M HeKOTOPHIX Apyrux munepanoB. OTHocuTeanHO
HEPCIOR M CKADHOBBI TUII, XAPAKTEDPHEI HCKITIOUNTEILHO L1
meeaurd. Pyne sroro Tmna sakmowanr meemmt p RIJILHOT
Macce, COCTOANICH IIPEHMYIIECTBOHHO W3 CRAPHOBLIX CHJIMKATOB
H 0T4acTH KapO0HATOB.

Hamenenne Boab(paMoBrIx MHHEPANIOB B 30HAX OKHCICHNA

Bcee mepeunciennsie srme HeTHPe THIOreHHBIX MEHEPAIA BOJb-
$pava asAOTCA B yeaosasx 30HH ORUCJICHISA BeChMA CTOHKMMH.
Obigenssecren pakr o6sranoro HAXOMICHUSA TeX HJIM HHBIX KOJH-
YeCTB MmieesdTa B mUIMXaX — akr, HJLIIOCTPUPYIONHIE GoJIbIYI0
Ppusuveckyo u XUMUYECKYIO CTOHKOCTH 3TOr0 MuHepama. Bojee
PeAku B miuxax soan(pawur, depbepur un TIOGHepPHT, 9To B mep-
BYIO ouepean oObLACHAETCA He MeHbIIel WX XHMHUECKOL CTOH-
HOCTBIO IO CPaBHEHMIO ¢ meeuToM,! a raaBHEIM 0GpasoM HaMIHem
B IMX NpeKpacHoii crnaiiwoct:, o6ycimonmmBaiomeii OBICTpYIO He-
SHHTETPANMI0 OTeNBHEIX 3ePeH, Ne3UHTErPANMIO, BeCHMA OBIEr-
Ja0Iy0  XHMUYeCKOe pasjiokeHme.?

CroiikocTs rumorenmmix MHUHEPaJIoB BoIbppaMa B paccMaTpm-
HAGMLIX YCAOBHAX BedeT K TOMY, YTO B HONABISIOMEM G0JIbIHH-
CTBE CHyMacB HEe BO3HMKAET HAKAKUX 3aTPyIHEHHil B HHTepIIpe-
TAIHII COOTBCTCTBCHHBIX BBIXONOB M 30HB OKucicHumsa. M ouens
PeIKO DasnoiKeHHe M CBA3AHHOE WHOIMA ¢ HUM BLITe/Iau BaHUe
AOCTHTAIOT TAKOM CTCNOHH, 9TO BH3BIBAIOT 3HAYMTEILHLE pasim-
A B MHHCDANOTHE M COAEP/KAHNH BoTLjpama B pPylax THIOreH-
HBIX 1 pynax oxmcienunix.® Ilpm srowm, IoKanyi, game =Habmo-
laetcs me obenmenue BoibHpamMom 30mEbL ORMCIIEHHS, a HeKOTOpoe
oforamenne 3a cuer BRUNCTAYUBAHUA JPYTUX, MEHEEe CTOMKHX
COeIHHEHNIT,

Kaxnm oGpasom mpouexomur mamvemenme BOJIL(PAMOBEIX MuHe-
PaloB B 30HE OKUCICHUS — He BIOJHE SCHO. Cropee Bee ke
OHO HJET IO JNHWH THAPOIMTHYECKOTO pacmana BoJIb)pamaron,
TAK KaKk CAMBIMU OOBIYHBIME 1IPOIYKTAMH TOZ0GHOTO U3MeHEeHH A
Appmorea coemunemta tuna WO3z-nH20 (rymrerur, MeliManur)
¥ THIPOOKHCH jieie3a N MapraHla — JHMOHNT, ICHJIOMEIaH,

=

! Hmze Mur yenjny, gro, CYJIA 110 OKCTIePUMEHTATLHEIM TaHHBIM, MIeeJIHT
Aaie MeHee YCTOHYMB B OTHOMECHWH IeI0ro PAfa pearenros.

2 B cpaan ¢ atam BOZIb( pavur, depbepur u riOOHEPUT OTHOCHTETBRO
PEAKO NAIOT DOCCHIH ¥NCTO AJIOBUAMBLHOIO THIA: IS HIX ropasno Goaee
XapAKTCDHLI JIE/IIOBUAILHO-A/LTIOBIABHLe T 0COOEHHO JCNI0BHAJIBHEIE THIE
POCCHLITTHLIX  MeCTOPOKIIeHMiT.

# Haunpuwep, B Bupwme, B YCTOBIAX TPONMYLCKOTO KIMMATA, HEKOTOPHE
BEIXOJILL BOJIL{PAMOBEIX MECTOPOMICHHI BhINEI0TCHL OYeHBL PeaKo.
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naponosnt. B ciaydae meenuta OOLITHEI BHHOC KaJIBIHUA OCTAB-
JiseT HA MECTe Pasjarapolierocs MuHepaia JHMb WOs- nH-=0.

Bosee pefKo HPOHCXOJHT 3avemeHie 0HMX BOJIbL(ppaMuTOB
gpyravu. Tax, 0TMETAOTCA CITyuau Cylepremalx aaMemeHuil mee-
mutoM BoJdb(pamira, (epdepura, riodHepura i o6paruo. Odpa-
3yIOTCA TARKKO WHOTJA TIPATUPOBAHHEIC OCHOBMLIC BOJIL{PPAMATLL
tuna  QeppurysreTUTa — Fes03-W03.6H20 —m  KynpoTyHr-
crara — 2Cu0- WOs-H-0.

QOfpamasich K Hambojee PacrpocTPaHEHHOMY THIY W3MeHe-
|, a MMCHHO pacuajy Boabjpamaros Ha WO3-nH:0 1 rumpo-
ORUCH JKede3a I MapraHia, Hajo OTMETHTh, YTO 3/eCh MOTYT BCTPC-
THTBCA CJACTYOM[Ie CIyvad, B HeACTBUTETLHOCTI I HaOJI0JaeMbIe
& BOHAX OKMCJIEGHTA COOTBETCTBEHIBIX MECTOPOIKISHWH.

1. Pacnan mpomcxoqut 6e3 mapajiesbHOrO M HOCTeLyIOMETo
pEHoca Boibpama, senesa m Maprauna. B pesyiabrare pasiarano-
muiicd TMOOTeHHBIL BOJAbQPAMAT 3AMEUIACTCS CMCCRIO TYHLCTHTA,
IUMOHMTA M T. I

2. Pacmaji IpoMCXOTHT ¢ BEIHOCOM posIbpama, BCJIELCTBUE 1eT0
ga MecTe BOJAL(pPAMATA OCTAIOTCH JANIL THIPOORMCH IKele3a i
Mapradma.

3. Pacrmag TpOMCXOJUT C BHIHOCOM Kelie3a H Mapramna, m Ha
MecTe BoJbfpamara ocraercd TOJLKO TYHICTHT.

Pasywmeercd, BOBMOKHBL M IPOMEIKYTOUHbE CIyHal, a TamKe
@ CIAydail MOJHOrO BBIICIAYNBAHUA Bosib(paMatos.

B kakix ycAOBASX MOJYYAOTCA Te HIH WHBe Pe3yaLTaTH
g 910 GAArOMPUATCTBYCT BOOOIIC PABIOKEHMIO OTICABHLIX BOJE-
Jpavaros, B HEKOTOPOIl Mepe MOKHO yACHHTE cefe U3 DKRCIEPH-
smenros Damwuora (113).

AruM HecaedoBaTeIeM IOIBEPTaINCh oGpaborke pacTROpaMm
(Tama mpHPOZHBIX) TOHKO H3ME/ILYEHHLIE MICCJT, BOALYPAMHT H
depdepnT U MOJIYUCHB ObLIIM TAKUe pe3yyIbTaThl.

1. BuxapGonaTHEe PACTBOPHL, TyMyCOBBIE KHCJOTH, pacTBOPH
coeil OKMCH FK0JIE3a, HATPUs U KalblA He OKA3EIBAIOT PacTBOPHIO-
mero neiictBas Ha Bce TPH MUHEpasia.

2. Cepuas KucIOTA OJHA U B KOMOUHAIMHA ¢ cyIbparaMn Kajb-
mMA, HATPHA W IBYXBAICHTHEIX jKese3a i MapraHia OKA3bIBAET
pacTBOpsioniee NeficTBie HA BCe TPU MHUHEPAITA.

#3. Illesoun He jeilcTBYIOT HA IIeeuT, HO pasjaraioT depbepnt
Ny BOJIb(PAMUT.

4. Cosu MapraETA HEH3MEHHO MOBHIMAIOT PACTBOPMMOCTE.

5. Cyxabharasie pacrBOpLL Gosee AaKTABHLI, YeM PpacTBOPH
XJIOPUIOB.

6. 3a meKRJIOUeHEM JeHCTBUS menoueit, meenut Gojee JErKo
pasmaraercs, HeyResd poabppavur u Qepbepur.

7. W3 pactsopa Boib(pavaTos mesIoueil COMA KaJbUuA 0Ca-
sgnaiotr CaWOa npn yeaoBau cnaGoil KHCIOTHOCTH, HO OCaKIeHHE
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9T0 HemomHoe. V3 aTux jie pacTBOPOB COMN ABYXBAJEHTHHX Map-
raina u jKejlesa ocaskgaloT B Helrtpaneumx yeaoenax FeWOq
1 MnWO4, npuuem ocaxienne moiiHoe W nouTH nodasoe. B emabo-
kneanix pacrsopax FeWOa ne ocaskmaerca, a MnWOs ocampaercs
TOABKO YacTUYHO,

8. Hucnorsr wactmamo ocammaior BoabpaMm m3 pacTBOpa
NaWOqs B Bume H2WOs.

W3 oTuX 9KeIepMMEHTOB BHOJHE OYEBHHO, 49TO Boabfpam
MOMET BBIHOCHTBCA M B KUCJEIX M B L[EJOYHLIX PACTBOPAX H 9TO
npd OpoYnX PABHBIX YCJIOBHAX pasjoskeHHe Boib(paMaron mpo-
XOAUT TOpazfo OwicTpee NpPH HAJINYMA B PYNAX cYaAb(uaoB, MOry-
mMUX I0CTaBUTh cepHyio kuciory u cynbdatel. llogoGueiii BRIBOZ
nojispenyigeTcad M HodeBhimMu Halumwjenusamu. Ho modemy B of-
HUX cJIyyaaXx Ha MecTe, Haupumep, pasjaraiouierocs BOJb(paMuTa
OCTACTCH TOJILKO TYHICTHT, & B IPYTOM cly4ae TOJBKO CMECh MHJ(PO-
ORHCIIOB jKejle3a M MapraHima, n3 JKcuepiiMeHToB [annora me
BIooMHe fAcHO. MomHO cpesiarh, npanjia, cielyollee IIpeanoiiosKe-
ane. B Kucaeix pactBopax BeIHOCATCA M BoJb(paMm, H Keieso,
U Mapraden, HO HepPBbLl BLII{EAa4NBACTCH NMOZOOHBIMA PACTBODaMA
Heusmepumo GOomee ciabo, uem swene3o u wmapramen. [lostomy
B yCJOBUAX DPA3/IOMKEHHA B KUCJIOTHAIX PACTBOPAX JKEJIC30 M Map-
raHer BLIHECEeHBl OYIyT cKOpee, 4eM BoJAb(paM, U HA MECTe OKNCJIA-
omerocyda Bonbd)panm‘a OCTaHeTCcA TOJLKO TYHICTAT HWJIH BOOﬁlﬂ;e
HHYET0 HEe OCTaHercs.

B ycmoBuax ke pasmomennas B caaloIMes0YHEIX pacTBOpax
H IPU HAJTWYIU CBOﬁOI{HOI‘O RUCJT0pOIA KeJaeso u Mapramnen mouTH
He BBIIEJIAYMBAIOTCA, B TO BpeMa Kak BoJb{paM MoKeT "OLITH
BeIHeced (B BuJe BoAbYpAMaTOB IMe0deil) 3a mpelean pasnaraio-
merocA MaHepasa, W IOCJHeTHHH 3aMCCTHTCA TOJNLKO THIPOOKHC-
JaMi MaprasHina Hu jKelesa.

[Tontensie HaGMOZEHUA WACTAYHO MOATBEPIKIAOT CHETaHHO
OPeIoJI0iKeHTe, TaK KaKk B MECTOPOYKICHHAX, OOraTelX CyJib{u-
Jamit, 00yCJAOBAMBARMUME HEKOTOPYIO KHCJIOTHOCTH PACTBOPOB,
saMellgnne BoJTb(PaMaTOB TYHFCTHTOM HAO/IONAGTCA valle, 4dem
B MecTopoKIeHuAX, GeIHEIX cyabumavu.

Hak ykasssajock yiKe, caydadm peskoro WJM MeHee YHUBEP-
CAJIBHOTO BBIHIGIAYABAHUA Bom.sza,wa M3 30HBI ORHCJIeHUA HCKIIO-
qurehuo pensn. BoaefpaM, maike eciur o m mepemesn B pacTBOP,,
ZocTato4uno OBICTPO oOcazkdactcs (IPeKIe BCero B  pe3yibTare
TUPOJIN3A) B BAIS TeX HJIM HHBIX CYICPIeHHKIX MUHEDATIOB B Mpe-

- memax cavoro pymHoro tema, OIHaxo, YYHTRIBAS BO3MOIKHOCTH
ciIydaen CHIbHOTO BHIIIE/IauYMBaHus, HeodXoqmmo ofpamars camoe
cepbesHoe BHMMAHNE HA Pa3JuuHble MceBIOMOPHO3RI THIPOOKACIOB
JKeJIe3a M Maprama, a paBHbBM 00pazoM U Ha Pa3iAvHbEEe MYCTOTH
B JHUJIAX KBApOa, ecjid HocjlelHue M0 00MereoJoTHYecKIM YCIIo-
BHAM MOTJIA COMEp:KaTh W BOAb{paMoBhle MuHepasnsl. B monobHbix
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ncepmoMopdo3ax MM OYCTOTaX, CBABAHHBIX € BOAbLppaMaTamm,
TIPH TUIATEJILHOM HCCIENOBAHMN MOYTH BCETTa MOKHO.0OHAPYRATE
clef(bl TYHTCTHTA MJIM KakunX-au60 APYTHX cynepreHHBIX MHUHEpa-
soB Boab(pama. Kpome Toro, nceenomopposst no BoibppamarTam
elleaa W MapraHma uMeioT O0BYHO CTOIb XapawTepuylo QopMy
(¢m1acTAHYATO-BEITAHYTYIO»), YTO BO MHOTHX CJIy4afdX HX IPaBHIIb-
Hasg MHTEPHPETANMsA He COCTABIAET 0c000 GONBIIHX 3aTpyIHEHMH.

Muuepaxorusa BoabdpaMa B 30HAX OKHCIACHUA
Okmennl W THAPOOKHCIHI

Tyaretdr . . . . . . . . WOs.nH20
Meiivanger . . . . . . . WOs-nH20

TynrreTnT — caMblil MIPOKO PACTPOCTPAHEHHEIX MTPOAYKT pas-
JIOYKeHus BCeX THHOTE@HHEIX BOJIbPpPaMaroB B 30HE OKHCJICHHA.
Ero cocras, cyag mo KpaiiHe CKYIHBIM QHAIHTHYCCKUM NAHHBIM,
crxopee Bcero orsedaer WOs-H20. OGnunas dopma npoanieHud
TYHI'CTHTA — 3TO KAHAPEeYHO-KEITOro IBeTa HAIeTHl M OXPUCTHE
arrperanum KpaiiHe Mejsux 3epeH TabaATIATOTO 00JIIKa.

Boaee penrmii meiimanuT npemcTaniger, BepOATHO, aMopHEIT
aHaJ ol TYHTCTHTA.

Boargpamarnt
Hlsseresas s e n o 1Gr SN O
Mepdepur * e e e Oy
Boashpamur 2 .. . . . (Fe,Mn)O-WOg3
Ironegut . . - . . - - - PbO-WO4
Pacnnr 3 i 5w Eofs wew APBROAW U
Depparyarerar . . . . . FeaO3-WOs-6H20
Kyuporynrernr # .« . 2Cu0-WO3-H20
Toporyurctar . . . . . . (ThOz2,Ces0s,Zr0z)-2W03-3H20

Bce mepeuuciieHHBIe MUHEPAJLl OTHOCATCS K KareTOPHHE pejl-
KAX, 7 Jauuls GeppaATYHrCTAT, BO3MOKHO, PAa3BUBAETCA B 30HAX
oRmcJieHns JOBOMBLHO 4YacTo, HO HPHHAMaeTcA OOBIYHO 3a TYHI-
cTHT BBUIY Gojlee MM MeHee ONMHAKOBOM OKPACKH C IOCJEJHIM
M o0 OJUHAKOBOMY XapakTepy IPOARBICHHA B PyHax.

! Bnoside BepofATCH H CynepreHubiii riofHepmr, 40 CHAX HOP, HACKO/BKO
H3BECTHO ABTOPY. eme He KOHCTATHPOBAMMLIA.
? Ilcesgomop possl Bonb(hpamaTa 1O IIEeNATY HHOT/IA HABKIBAIOTCH peii-

HHTOM.
3 Pacmur KpHUCTAJIH3YyeTCA B MOHOKJITHHOIT CHHIOHHM, a MTOJBIHT —

B TETPArOHAJILHOI.
+ (Mopuysa KynmpoTyHretHTa (KympolleennTa) TPUBOXHTCA IO HOBRIM

namaei Hlamaepa (114).
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MonudpaTel ¢ m3omopuoii npumecsi0 Boab@pamarTon
UnNnarer . - . v ot i o o v o PBO(Mo, - WO

dareM BechbMa HepefKo Bosib(lpam oGHApy:KuBaeTcs Up:m aHa-
3¢ BY/b(EHUTOB H OCOGEHHO [OBEJJIMTOB.

Yuanarur, poabfpamcomep:raluil ByJAbQEHAT H MTOIBIHAT
¢ pacuMToM MHOTHA BCTPeYATCA B 30HAX OKMCJIEHHA CBUHIIOBLIX
MECTOPOHIGHUH, PHIIOreHHBe PYIBI KOTOPHIX He 3aKII0YAI0T BOJh-
Ppavosux muuepason. OmHaKo KoJmYecTBO BoAbHpaMa B Hon06-
HblX OKUCJIEHHBIX DyJaxX HACTOJIbKO HHYTOKHO, 4YTO ero JIeTKO
00bACHUTL TOH He3HAYHTEIBHOH HpHMECLI0 Bodb(pama K oOBY-
HBIM cyab(ugaM, 0 KOTOPOH YUOMMHAJIOCH BEIIE.

Boaee ske smaunTenpHOe pasBUTHE CBUHIOBHIX BOJBQPaMaTOB
U BOJb{pPaMaro-MoandiaToB, Kak MPaBHIO, 00YCJIOBJIEHO Haiu-
4HCM B TUOOTEHHBIX PyJAax H coeMu(UYeCKH BOJB(PAMOBLIX MH-
HepalioB.

Jlaa mumocTpanum MosKHO npuBecTH MecTopokienne CuihBep
Maiia (Muccypm), B KOTOPOM KBapueBO-JMMOHHTOBHII MaTepial
30HBL OKHUCTAEHHA, OOHJIbHO NPOHMKHYTHI (EPPATYHTCTUTOM K
OTYACTH INTOJBIHTOM, BO3HHK U3 TUIOICHHEIX DPYX, COMEp:Halux
M rajleHuT H Boiabppamur (75).

fi4. OJIOBO
I'mnorennasn munepamorns

B Hacrodllee BpeMA HN3BeCTHBI CJAeAYION[Me T'ANOreHHBIe MH-
HepaJasl 0JI0BAa.

Cyaeguas

Hompbermm ! . . . . . . . SngS;
Homoamr . . . . . . . . 3Cu:S.(As,Sn,V)aSs

Cymndocranaarb

Crigsmur .. oo oo oot v o GusSs FeSa8nSs

DT - S h e B DRSS

Ranpumegur . . . . . . . . 4Ag:S.(5n,Ge)Sy

Ppamredar . , . . . . . . . . 5Pb525nS:-5b%;
Humunppar . . . . . . . . . 6PbS-65nS3-SheSs
IlmomGocramama 2 . . . . . . 2PbS-.2(Fe,Zn)S-25nS;-ShyS;

! Brepawie onmcan B 1932 1. Teprienteprom (115) ma Boamswn. Cocras
€ TOJIHOM 0llPeelIeHHOCTHIO elle He YCTAHOB/IEH M, 1O HCCACNOBAHMAM Pam-
nopa (116), ckopee He SngSs, a SnS. Pamjiop ke IPeIOMKWI HAZBATH HTOT
MHHCPaJl reprendepruroM BBHIY TOTO, UTO Ha3BAHMe «KOALOEKMH» yie Mc-
HOb30BAHO PaHee NS APYroro MuHepasa.

* BoamoKHO, mpejcTaBaser cMech cyib(ocranmata ¢ APYrEME Cyibdu-
JIaMA.
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Oxucan

Kacem1eplT . < < &' &« v o o o v v, s Sn0s
CrannpoGoparst
HopieHIeTLAUT . . . « . .« . Ca0-5n02-B203
Tymewmr . . o « o'« « o « o« 12(Pe,Mg)0-Fes0s-Sn0y-
; :3B203-2H20
[Mafirerr . . .« . « « +« « « . 30Fe0-5Fe203-Sn03-6B203-5Ha0
CHngrocTaHHATHI
CTOKE2AT . . . . « o« » « «» - Ca0-Sn02-38i02-2H20
Apaggmamr ' . . . . . . . . 55n02-35i0s-4H20
CTanoTaHTaIaTnl
Topomur EE R O NI 10716
X peMAT .+ + + +« « .« « . crasdHoragranar Y,Fe,Mn,Ca

M3 Bcex mepedMc/CHHHIX MITHEDAJIOB TOJIBKO /IBA, & MMEHHO
KaccUTepuT M CTAHHUH, ABJIAIOTCA MUHepanamu Oojee miau MeHee
pacmpocTpaHeHHEIMHA. Bce ocTanbHBIe OTHOCATCA K KaTeropin
0YeHb peIKHX, M3BECTHHIX JHMb M3 eIMHMUYHBEIX MCCTOPOKICHHI.

A ecau mobaBuTL cIOHA, UTO CTAHHMH XOTdA u obJjianaer OTHO-
CHTEALHO MMPOKUM pacnpocTpaHeHneM, HO BcelZld IOYTH BeTpe-
gaercd B COBepIIeHHO He3HauYuTeJdbHBIX KOJUYecTBaXx, TO (baHTE-
YecKNM eJIMHCTBCHHBIM TTPOMBIIIVIEHHO BasKHBIM MHHePajJoM 0JI0Ba,
HepeaKo JAIOLUMM KPYTNHLe KOHUEHTPAalHu JTOT0 MeTalia, OKa-
FETCHA JINLIbL KACCHTepHT.

MecToposIenna KACCUTEPHTA JIOBOJILHO PasnoobpasHel, HO,
cXeMaTu3UPys, MOIKHO BCe HX pasbuTh Ha CleAYIOIUC TP TPYIIEL.

1) TlermatuTOBEle MECTOPOIKACHHUS, MPEJICTABACHHEIC IerMa-
TATAME, B TOil HJIN WHOH Mepe 00OTaIIeHHBIMA KACCUTEPUTOM,
B cBA3M OOBIYHO C IIPOIECCAMH TPeli3eHU3aluniu.

2) ITueBMATONMATOBLIE MCCTOPOKIEHN A, CTAHJaPTHEIM THIOM KO-
TOPHX HABIAIOTCA clenuuuecKn KBapHEBble FKUIBL ¢ KAaccHTepn-
TOM, CIIONAMH, TypMajunuoM, Tomazom, dQuoopurom, OGepuiiowm,
cxyanmvu cyabuuamn  m T. 1. Vapeaka B sToll Tpymme BeTpe-
yalTCA W MecTopoxusieHNA, GoraTsie cyabQuIHEIM MaTepHaOM.

3) Tepmannusic MeCTODOsK/leNNs, KAK NPABHIO0, HAPALY ¢ Kac-
cHTepuTOM 3akiouanmue B cebe Gompmme KosgmuecTBA OOBIYHBIX
CyTBbQUIOB, TAKAX, KAk NAPPOTHH, apCeHONMPUT, NHPUT, Ccha-
JepuT, TAJEHHT U T. I

B ofmewm jxe I HAIIWX IEJei, ¢ TOYKH 3PeHWA BellecTBeH-
HOTO cocTapa, Bcero yrxof6Hee pasnmyarhk [Be TPYINB  MeCTO-
POIKICHUIT KaccHTepHTA. - -

[lepsas rpynma, B KOTOPYIO NOHAagyT BCe HerMAaTHTOBEIE MeCTO-
poskuenusi m Ipeobiamammas YacTh IHEBMATOJIHMTOBBIX, xapak-

1 BoaMOKHO, CyIepreHHEH MHHEpal, PR

270



TepHa oOmYHON upesBhivaiinoil OGegHocTRI0 cynbQuiaamu. Bropas
rpynma, BRIOYAIOMAS HOYTH BCe TePMAJLHEIE MECTOPOKIeHNSA
I HEKOTOpEe W3 IHEeBMATOINTOBHIX, B HPOTHBONOJIOHHOCTE Iep-
BOH rpymile Xapakrepuayiorcsa OGorarcTBoM cyabmaamu,

HM3menenne rmnoreHHbIX MHUHCPAJOB OJI0BAa B 30HC OKHCICHHA

PaccMoTpuM 3j[ech TOJIBKO KAcCHTEDAT W B HebOJLIION Mepe
CTAHHHH.

KaccuTepnT OPHHAIIEKUT K KareTOPHH CAMBIX YCTONUMBEIX
manepanos. Wnmocrpamueil 310l NCKIIOUHTENILHOH yCTONYMBOCTH
KaccHTepnTa B YCJOBHAX IOBEPXHOCTHOM 30HBI ABJACTCH (AKT ero
IPeKpacHoil COXPAHHOCTH B AJUNOBHAJLHEIX OTIOMEHHAX. ITO
THNINYHLI MUHEPAI OIHXOB, HEPCIKO TalOIMMH KPYIHBIE POCCHIM-
HEIe MecToposIenns, focrasisonme ceeime 60% Beell esxeronnon
MupoBOH mpoxaykmunm ojona. Ilpexpacuo coxpamsercs KaccnTepur
M B 30HAX OKUCJeHnd crnemn(pmuecKn cyIbQHIHEIX MecTOpOKe-
HU#, ThAe, Kak npasnjio, HaOmomaercAa oboraimjenne OJIOBOM OKHC-
JIeHHBIX PYX 34 cyeT BLIIOcA APYrux Oojee NOJBIIKHLIX SJICMEH-
TOB. -

Hacrxonnxo melcTBATENBHO YCTOWYIWB KAcCUTEDHT Jaske B 30-
HAX OKMCJICHHA 3TOX chema(uucckn ¢yIbQHIHEIX MCCTOPOKISHNI,
noxaseiBaeT TOT (I)aHT, YTO OYEHbL YacCTO B KBapHOeBO-JIMMOHUTOBOM
Marepuasie, MPOHCIIeAmeM 0T HOJHOTO OKICIIeHH S HOYTH CIJIOIMHEIX
NHPPOTUHOBLIX, NMUPHTOBRIX I TOMY TMOROOHBIX PYX, KPHCTaJIIL
KaccuTepUTa He TepPAT AAKC 3epKraaLHOro Olecka cBOMX rpamneil.

B cBasu ¢ artoll OeccnopHoli, KpaliHe 3HAYATEIBLHOH YCTOiiuI-
BOCTBIO KAacCHTEDPHTA TIJIABHLIM BONPOCOM, KOTOPEI HeohXOIMMO
BCErJa MOCTABAThL NMPH HCCJICTOBAHHH 30H OKACJCHHA OJIOBAHHBIX
MeCTOPOsKIeHNIl, ABASETCSA BOIPOC O TOM, He MMeeT JiM MecTo 000-
rameHie OJIOBOM OKHCJIEHHOTO MaTepuaja 3a cYeT BRIHOCA MIPYTHX
amemenToB. M ecim B cayuae MecTOPOIRICHMIT MAallo CyNb(HIHLIX,
TaKNX, KaK InerMaTuToOBBEIC WJIH CHOU,H(!)H‘«IGC-I{H KBapneBsle, NocTan-
JIeHHEI BOIPOC BeeTHa MOYTH pelmaeTcd OTPUHAaTelbHO, TO B CIY-
gae cyJbQUIHBEIX MECTOPOIKICHMI O4YeHb dYacTo MBI OyneM uMCTh
HOJORATEILHOG €TI0 penienne.

Pearkoe ofioranienue oOJOBOM 30H ORMEJCHRS MHOIHX Gomm-
BHICKAX MECTOPOKIEHNI NMOBCJIO JAKe K BO3HMKHOBEHIID TCOPNH
0 BTOPMYHOM OOOTANEHITH OJIOROM, O0YCJOBICHHOM MHUTpanuei
ero B PacTBOPAX M IIOCJICAYIONMM OTJIOKEHHCM B BHjJE CylepreH-
HOTO KaccHTepHTa.

Aprop otoit teopun HKobepmmm (120) we mpmeommi, TpaBia,
CKOMBLKO-HIGYAL YOCONTeNbEBHX NOKA’aTeJAbCTB TeOXUMHUUECKOro
XapakTepa, apryMCHTHPVHA [0 NPeNMYINeCTBY JaHHEIMI O pacipe-
MeJICHNMA O0JI0BA HA PAa3JNAYHHEIX TOPWAOHTAX OTMACILHRIX MCCTO-
posxnmenuii. B mocmemumx, Kak npasuno, HamGonee GorateiMu (@
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HHOMIA MCKIoUATeIsHO OoraThivm)® GBHIIM caMble BepXHHE YacTH,
ofBpun0 pesxo ormcJcHHBC. Ilpm nepexoge B cyJb(uIHYy0 30HY
poYTH Beerma HabJ/IIaZoch 3HAYATEALHOE M YacTo pezKoe Tafe-
HHe CONEePKamnsg 0JIoBa B pyiax. '

Teopna HobGepanna Be3BaJla OKUBIEHHYI0 INCKYCCHIO, B KO-
TOpOIl NPWHAMM ydacTHe MHOTHEe H3 BAIHEAMIX CHEIMajIncTOB IO
ONIORAHHLIM MECTOPOKIEeHHAM, Takme, Kak CkpmBenop, J3uHre-
pann1, Ausensy u npyrme (122). Ocobenno noapofuo Bompoc o
CyUepreHHOM KACCHTCPHTe W BTOPMYHOM O0OTAI(eHH: 0J0BOM GBI
pasofpan 3muresaznbiaom (123).

Hrorom atoif mMCKyceHH HECOMHEHHO MOMKHO CYUTATL yCTAHOB-
JICHNe TOTO TOMOMKEeHHs, YTO HET HNKAKMX Cephbe3HhX obmereo-
XHMUUECKOTO MOPAJKA JAHHBIX B I0JL3Y 3HAYNTEIBHOH MHI'DATINE
onoBa B Ipefesiax 30HH okueiienns. OQOoramenue ke 30H ORHCJIe-
HAA B TOMABJANEM OOJLOIMHCTBE CIIydaeB, eciM He BCerna,
ofpAcuAeTCA KpailHe MaJIoil IONBHKHOCTBIO OJIOBA B 3THX YCIIO-
BHAX

Byaer neGessiHTepeCHEM, OTHAKO, XOTA 6B B camoil KpaTKol
fopme KocHYThCH BOLIPOCA O PACTBOPHMOCTH KACCHTEpnTa u Iepe-
HOCA 0JI0BA B PACcTBOpPAX B Npeleliax 30HB OKHCICHMA.

O6menapectHsl crapeie oustel [[aabrepa,® Mo KOTOPBEIM KaccH-
TEPUT OKAABIBAETCS HECKOJbKO PacTBOPIMEIM B BolIe NpH HOBH-
mennnx Temneparypax. Taw, 0.7084 r SnO2, ofipabarnisaBumrecs
AUCTHIIJIMPOBAHHOM BOXOH B Tewenme 22 cyTOK UpH TeMIepaType
B 80° C, morasamm morepio 0.0236 r. ITosroperue 5THX OTKITOR
FoasncHepn ® me noxrsepAnao AaHHHX [lpabTepa, W HEKOTOpPHIE
10JIaraloT, 9To IOCAeTHOM He GLIIO YYTCHO BEpOATHOC BIMAHHE
mieJiouei, HONABMMX B PacTBOP M3 CTERJIAHHBIX CTCGHOK cocyla,
B KoTopeix [lameTep npomsBogus cBom onbithl. BroceneTsan
Tiworwort (124) suoBs moBTOpN oubthl [l2iibTepa, HO yiKe B ILIA-
THHOBBIX COCYZaX, Aabsl ma0ernyTh BepOSTHOrO BIMAHMA IMEIIO-
gelf, W NpPH CPABHATEALHO BHICOKWX Temueparypax (211—215° C).
[pu atux temmeparypax B tedenne 100 wacor w3z 1.08421 r wac-
CHTEpPNTA, HOMEIIeHHOTo B 975 cM”? BOIH, MEPCOIIIO B PACTBOP
0.00147 r, 1. e. 0.14%. OGpadoTaHHEId B AHATOTHYHHIX YCIOBHAX
KBapl IOKAa3all PACTBOPEMOCTh, B 78 pas HMPEBOCXOIALLYI0 PACTBO-
pumocTs Raccureputa (B pacrsop nepemio 10.89%).

Onerrer Crpusenopa (I22) mo pacTBOpAMOCTH KpailHe TOHKO
paameanenﬂor‘o KaccuTeputa B BOJe IPH HOPMAJIBHBIX Temuepa—
Typax, IpofosKaBmmuecsa GoJjiee rofga, He NAll HAKAKMX TOJIOME-
TelbHEIX peayiabTaroB. PaBHeM  ofpasom Tor e Crpusenop,

1 B Opypo, HampuMmep, coficpiaHne OJI0BA B 30HE OKHCJIEHAA [[OCTATANO
10—15%, moxoas B oTAelAbHRIX ydacTKax go 50% (121).

2 Ilpusegenn y dmmonca (I, 363).

3 Tam ixe.
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B TeUYCHNE HECKOJLKHMX JIeT MCCACAOBABINMII MAaJlalicKMe pPOCCHII-
HBIE MCCTOPOMRACHHA O0J0BA, YKAJLIBAET, 4TO B HTHX MECTOPOMR/C-
HIAX HET HUKAKNX TPH3HAKOB TOI'0, YTOOBl KaCCHTePHT pPacTBO-
paAllca W IepeoTIarajcHd.

Hcenemosanus pacTBOPHMOCTA KAacCHTEPHTA B TEX HIM WHEHIX
pactBopax, OIM3KAX K HPHPOJHEIM, TaKKe MOKAZANN MCKIIOYM-
TEILHYH er0 CTOHKOCTD.
ke: Taw, I'powep u JInu (I23) oGpabaTsipazm KACCUTEPUT XOJION-
HLEIMH KHCIIBIMU pAacTBOPAMH B TedYeHHe JBYX MECANCB, M KACCH-
TepuT UPAKTHYECKH He MOKA3aJl HUKAKOIl pacTBOPHMOCTH.

B ommrax TomnucGepu (I, 363) Tompko ciaGmie ciejsl pacTBO-
penma ofona 0L KOHCTATHPOBAHKL NOCJE MeCAuHOll 0GpaboTkm
TOHKO W3MedbuenHoro kaccmrepura pacrsopom 0.1 m. H2SOa.

Tabannma 14

PesyapTarsl srcuepumMenTos Manrtenns no pacTBOPHMOCTH KacCHTEpHTA

l KoanuecTso PacTBOPHUBILETOCH
| oJiopa, B I/l

XapakTep pacTsopa
‘ HeTOJYeHBIH TOHKO PaCTOJIYCHHEIR
HOHOeHTpAaT KOHICHNnTpaT

01 M F92(804)3 Pl S 0.25 0.50
SNBSS . e 0.04 0.04
159/, H,S04-5%, NaCl . . . . 0.89 0.26
309/, H,S0, - 309, FeS0,+5%,NaCl 0.50 0.52
0.1 M FeSO,-7TH,0 0.03 0.03

I |

Bomee momosaTeqbHEC pe3yabTAaTH TodydeHH Manremmem
(125), upuMeHSABIINM, LIPaB/la, PACTBOPH 3HAUMTEILHOH KOHOCH-
TPATWH, B TPAPO/HLIX VCIOBHIX HAKOTAA IOUTH HE BCTPEYAToNuecs.
OdpabGaTeiBazics UM KACCHMTePUTOBHIL KOHOEHTpAT (OosmBHiiCKMIT)
¢ cojgepmannem SnOz B 86.2%, mpuuem 10 r nomobnoro KoHNEH-
TpaTa (B OJ(HOIl CEPHE ONHTOB KpailHe TOHKO HCTOJIYEHHOTO) TON-
pepramuch o6paborke B Tewenme 6—12 mecsnes ¢ ABYXHENCALHOM
al‘HTaHHGﬁ' PasInyHbIMH paCTBOpaMH, B3ATEIMHA B HKOJHUYeCTBe
100 e,

O6paGorka Belack IpPH KOMHATHOII TeMIeparype H Jaja pe-
3yILTATH, NpuBefeHHEIC B Tabm. 14.%

ITo Tpuny (123), mamGoJpmuM pacTBOPAIOMEAM JAeHCTBHEM IO
OTHOIMEHHIO K KaccuTepmTy obGmamaer gocdopras Kicjora, HO HTO

1 B aroil tabanme mpHBefeHA TOAHKO HeGOIBIMAS TacTh PesylbTaros,
mosryueHHEIX MaHTesTeM, Tak Kak BCe OCTATBHEI OTHOCATCA K PacTBOpaM,
B IPUPOHHIX yCJOBIIX HE BCTPEYAOMIMCA M [aBIINM B 00IIeM peayJbTaThi,
aHAJIOTHYHLIE YKA3aHHRIM B TaOJIIE.

18 Amrapg. C. C. CMHPHOB 273



coemHenne 0DIAaeT, KAK HPaBAJ0, HUYTOMKHLIM pPaciIpocTpaHe-
HNEM B BOXAX B0HBl ORUCJCHHMA, M IOTOMY yKasanubii ['purom
GarT He MMCCT JUIA HAC CEPLE3HOro 3HaueHms.'

Bee »TH dRCMEPUMCHTAJLHLEC JAHHBIE, & PABHEIM 00pPazoM N
BLINETPIEBCICHULIC Pe3YJILTATE HAOMIONeHNl B COOTBETCTBCHILIX
30HAY ORWCICHUA B O0mEM KOCTATOYHO OIHOOOPAZHO FOBOPAT O
KpailHe HHYTOKHOH PacTBOPHMOCTH KaccuTepura B paccMarpi-
Baemex ye.osuax. Ho maske ecim onoso u nepeiifeT B Tex HiH
HHBIX KOTNYECTBAX B PACTROD, HALPHMEP B BuJe HEKOTOPHIX Tipe-
KPACHO DACTROPUMHBIX (HO MaJOBEPOATHBIX B YCIOBHAX BOHEI
ORECTICHNA) coJiell 3aRICHOTO OJIOBA® Wi B BUJE MCTAOJIOBSAHHOLN
gmesorsl — HeSnOs (B Kossmomjinom pacrsope), OHO HOCTATOTHO
GrcTpo ocaguTes BHOBL. OKMeJCHNE BAKNCHBIX COJEN W MOC/C/YIO-
muil Turposns, woaryiaanng sons HeSnOs m t. 1. — Bee aro Ofi-
HoOOPasHO TpUBEjeT K OLICTPOMY BBINIAJEHIID 0JIOBA BHOBL B BUIE
5n0e.

Tagum 00pazsom, W KpailHe HAUTORHAL PACTBOPHMOCTH HACCH-
TEPUTA T 4pPe3BLMAlinasg HeYCTOHUNBOSTH PACTBOPOB 0JI0BA B yCJIO-
BHUAX 30HBl OKMCJIEHHs HE HA0T HUKAKHX OCHOBAaHWIL TPenosia-
raTh CKONBKO-HHOY/L, SHAYATEILHBIC NepPeMelieHns oJ0Ba B 110-
BCPXHOCTHEIX WACTAX Cro MCCTOPOMKICHMIT, Iajke eCJM THIOTeH-
uplc pyasl w Gorarnr cyangumpamm.

HeckombKko €I0B HEOOXOIMMO 3aTeM cKaszarh 00 ORKICICHHA
CTAHHMITA.

Cyjia 1 0 TONEBBIM HAGJIOACHIAM U M0 CKY/ULIM OKCIePHMeH-
TagblBIM TaHHBIM, 8TOT MUHEPAJ TOPAa3go MCHee YCTOUUNE, HEeReTH
RACCHTEPHT.

Hanpumep, rkak HpeBmIO, B 30HAX OKMCIeHWs OOIMBHICKN X
MecToposIeH il 06JIbHIag 4acTh CTAHNHUHA OKA3BIBACTCH OKMCJICH-
HOII. :

ITponece OKuHCJICHMA CTAHHMHA MOKHO HPeCTABATL B TAROM
cxeMe: _

2Cu2TFeSnSs 41702 4 4H20 = 4CuS04 + 2FeS04 -
- 2H2S01 -+ 2H2Sn0s3.

MeraoJdoBAHEAS KHUCAOTA, OHPABYIOMIAACA TP DTOM OKHCJIe-
HUHM CTAHHAHA, JIAeT KOJUIONTHBIL pacTBOp, GRICTPO KOATyIHPYIO-
muiica pasaauneMu saerTposnnTamu. Bosmnkaoumii reas HeSnOs
apd TOCTCAYIONRil eTHIPATALII JIAeT CyIepPreHHbIl RacCHTepuT.

! Murepecto, uto TOT e Upum (123) yraswBaer cojep:amime 070Ba
B pyauudnnx Bopax Jlaamnarya (Bommema) or 19.4 pxo 180.9 Mrlar e
BOODIIe TOBOPA, KpaiiHe Beicokwe. Ho B 3TOM MeCTOPOMIEHHI MHAOTO CTaH-
HUHA, NP1 PA3TOKCHUE KOTOP)Oro (cM. WIHKe) 0JIOBO MOKeT NMONajarTh B pac-
TBOP; KP)Me TOrO, ORMCeHHbe pyAs Jlaamiarya mecyr oduibnbie gocdar,
TaKHe, KaKk BUBHAHHT, BaBE/LINT, BOKCHUT, MapPABOKCHT.
12 IIpu 19° B Bome pactBopsercsa 188 r/a SnS0s w npu 15° — 2698 r/a
SnC 2.
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HonoGuet cyneprenwniii RKacCUTCPHT OYEHL YACTO KOHCTATH-
pyercss B OKHCIIEHHBIX pyjfax OOJEBOICKUX MECTOPORICHUIT m
nMeeT CEoeo0pasnbpie CTPYRTYPHBIC I TEKCTYPHBIC OCOOCHHOCTII.

B YaCTHOCTH, MHOITHME HCCJeaoBaTCan nojarapT, 49To TaK Ha-
ARBaEMOE JICPEeBAHNCTOE ©JIOBO B OOJMBHHACKEX MECTOPOSICHAAX
nmeer II])QHM}"IJI‘CCTBCHI[O cynmepredsoe HponcxomuecHue. z’\ﬂ'ir
genwy (3Y), naoGopor, cumTaeT NEPEBHHMCTOC OJOBO THIIONGHHERIM
obpazoBannem.’

B pesyarTare e OKWCJIeHHA CTanHEHa BO3HMRKAWOT, 1O IaH-
uEM Anb(enbaa, TOPHCTEE U 3EeMIMCTHIC ArTPETamui, He IOKAa-
3RIBAIONME HUKAKNX KOMIOMOP(HBIX  TEeKCTYp, COCTOALNUE W3
KpailHe TOHKNX 3CPeH KACCHTCPHTA HEONPEJCICHHOro 00InKa.
Oxpacka 9THX CKOUJICHMI CYNepreHHOTO KaccmTeputa HoIbmieil
YacThl0 CBETJIOMKCJITAS.

AHAJOTUUHBIL Cyneprenusii KaccuTepuT obpasyercst W  upm
OKIICJIEHAN JPYIUX CyAL(OCTAaHHATOB.

B cymmoctn sror cyneprenuniii KacCuTCpUT, B HOKOTOPHIX CJIy-
YAAX BOSHNKAKMNI B peay/bTare pPACTEOPEHHA TUIIOTEHHOIO
KaCCHTepPHUTa, SIBIACTCH eJMHCTBEHHBIM CYTCPTCHHEIM MIHE PAJIOM
0JIOBA B 30HC OKHCJICHWA.

15. PTYThH

T'unorennas mmuepaiorns

[7aBHEIM THOOTEHHBIM MHHEPAJIOM PTYTH SABJIACTCA KUHOBADD.
Bce npyrme, Rak-To: pTyThcolepiKamiue DJCKIBIC Py (Tak HA-
3BIBAEMBIC IDBATITEH), TE/LIYPHAB M CeJICHWILl PTYTH IpHHALIe-
AT K KaTCrOPHHN OYeHbL peJKNX MHHEePAoB.

Xapartepnoil 0cOGeHHOCTEIO MECTOPOKIEHHH KHHOBADH fB-
agercss o0BMHAA WX CRYIOCTH JIPYTHMI CYIb(uuamm.

Namenenusn KHUHOBaApH B 30HC ORHCICHMA

HunoBaps BechMa yerToifamBa B YCIIOBHUAX 30HBI OKHCJ/CHWA, W
JI0 CHX 110p HC HM3BCCTHLI NPUMEPBLI CKOJILKO-HHOYIH BHAUMTEIh-
HEIX W3MCHCHWI HKUHOBAPHBIX MOCTOPOH(HGHHﬁ B HX TIOBePXHO-
erubix "actax. OO0 2710l yCTOIYMBOCTH KMHOBAPH T'OBOPHT TaKKe
u (I)a!{'r YacToro HaxOMJIeHus e¢ B IINIMXaX, B3ATHIX Ha 3HAYATEIb-
HOM pPAacCTOSHIII- 0T KOPEHHEIX MECTOPOMICHIT.

IMoareepxoaoT MueHne 00 YCTOHYHNBOCTH KWHOBAPW W DKCTE-
pEMeHTalbHble MccaenoBanua bponpuxa (126). Ilocienuum 6b110

1 Becenopno, runorenHoe JACPeBAHNCTOC 0JI0BO M3BECTHO H3 PAMA MECTO-
POMKICHMI [PYIHUX CTPaf, B YaCTHOCTH, M3 HEROTOPLIX MecToposaeHnii Mewr-
cukn 1 CIIA, cpasanuuiX ¢ runabuccaibHbBIMI HHTPY3HAMI.
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noxasago, uro, Hampmmep, pactBopel 0.05 m. H2804, 0.05 H.
H2S504 4 0.05 n. Fe2(S0i)s mpaxTadecku mourdn He MeilCTBYIOT
Ha KEHOBADD.

1 ouesngHO, 49TQ pearmus

HgS 4 202 = HgS04

HMEEeT CAMOC OUPAHMYGHHOC PA3BHTHEC B 30HAX OKHCICHIA.

B Tto me spema m sxcmepumenThl Dpogpuxa, u cryIHBIE HO-
jeBpiec HAGMIOTEHMA YKA3HBAKOT, YTO TPH HAIMYUH OOHIBHBEIX
XJIOPUJOE B BOJAX M 0COOEHHO TPH HAJHYAM YCJIOBHIT, BHI3BIBAIO-
mmx obpasopanme CBOOOJIHOTO XJI0PA, KAHOBAPL  OTHOCHTEJHHO
JIeTKO TIepeXOJnT B pacTBop, odesmmno, ¢ obpasonammem IHgCle,
pacTBopHMOCTH KoOTOpoit oupepeaserca B 69.0 r/m mpu 25° C.
MaTepecno, yTo eIWHCTBEHHOE B CYMIHOCTH MECTOPOK/ICHME, THe
MPOMECCH OKMCJICHNs KIMHOBADH HPOABJICHB BeChMA MHTEHCIBHO,
a mmenno wmecroposrpennme Tepinumnrya (Texac), maxommrea
B paiione, 06IafAIOMEM KpAilHe CyXnM KIMMATOM, 00yCI0BINBA0-
UMM IOBHMICHHOC COJEp!HAHHe X/JIOPHIOB B IOBePXHOCTHRIX BO-
nax. Kpome Toro, B pyJgax 3Toro MECTOPOKISHHA CPaBHNTEJILHO
n300nALAK W muput # nmpososnt (91, 893), B caAsm ¢ wem obpa-
soBanme cBOOOMHOTO XJIOPA B 30HE OKNCJeHWA OBLIO BIIOJIHE BO3-
MOCHBIM.

Pacreop HgCls B 00miemM T0BOIBHO YCTOMYNEB, H, CACTOBATCILIO,
B CHeOUWAJLHBIX YCJAOBHAX MOT OB OCYIIECTBHTBRCA HEZ TOMBKO
uepeBof PTYTHM B PAcTBOP, a W HEKOTOPOe ee BHIIIAYMBAHUE M3
30HH okmeieHusa. Ho momobHbIe yemoBHA MCKIIOIHTENLHO pPEIKH,
W TOTOMY He HNPHXOAUTCA TOBOPHTH O KAKMX-IM00 INPaKTHYeCKH
BaKHBIX KOJIHYECTBAX PTYTH, BBIHCCCHHON 3a IIpeJelisl MecTo-
POIRICHASA.

Owxucusti cyaspar — HgSO4, — BozHUKAIOMNIA TPH OKICIICHUN
KHHOBAPHLIX pyj, B nporusononomzocTe HgCle xpaitne meycroi-
yIB H OBICTPO I'MIPOIN3YETCA, AaBasg OCHOBHEIC Cy/ab(aThl, B CBOIO
oUepe/ih JIErKO BOCCTAHAB/INBAIIIEECA O CAMOPOJHOIO METazia.

Jlerxo BoccramasBamBaercs u sarucHbii cyianhpar — HgaS0s, —
BO3MOIKHO, 00pasyoOIMIICA B YCJIOBHSX 30HL OKHCICHAA H 0012~
naomuit pactsopumoctrio 0.058 r/m (mpw rtemmeparype 20° m
nanuyap B pacrsope Heboabpmux kKouawmuects H250ai).

Jlerkas BoccranaBIMBaeMocTh CyIbHaTOB PTYTH, a PABHBIM 06-
pasoM W XJOPUJOB, BeJeT K TOMY, 4TO B 30HE OKHCJCHHs INOAB-
JfeTCA CaMOpPOJHAA PTYTh, B HeHCTPUTEILHOCTH M ABIAIOUIAACS, TI0-
Mmamyii, Hanbojee PACOPOCTPAHEHHEIM HPOXYKTOM HW3MCHEHIA KH-
HOBAPH B 30HE OKHCJICHHA.

JlpyruM OTHOCHTEILHO PACIPOCTPAHCHHBIM CYTEPreHHBIM MITHE-
pasiom pryTi asiagercsa ramomens — HgCl, xmopna sakucuoil pryrH,
roropeiii B mporEBomosioskHOocTh  HgCl: obnagaer HHYTOMKHON
pacreopumoctsi0 — Beero 0.002 r/m mpm 13°.
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1 ecan poSabuth cloga meranuuHaGapuT — KyOHMYECKYI0 MO-
miguranuio IgS, mapenxa ormeuaemyo B NOBePXHOCTHONl 30HE
KHHOBAaPHBIX MeCTOPOK/EHNI, TO MBI HCYEpHAeM HTUM CIMCOK
CKOJILKO-INOYAE OGBYHBIX CYNEPreHHBIX MHHEPAJIOB PTYTH.

Mosxno sarmounts B 00IeM, 4TO ¢ TPUKIAJHON TOYKH 3pPeHHA
BOLPOC O 30HE OKNCJICHWS PTYTHBIX MCCTOPORJACHUH He TpeacTanB-
JIAETCA Bad{HBIM.

Munepanorus pryTH B 30HE OKHCJICHHHA

daemMenTHl

Camopodnan pmymv . . . . Hg

Kax ykaseipajgoch yike, caMOpPOjiHag PTyTh fiBIgercs naubosee
paCHpOCTpaHE‘]IHLIM CyneprendublM MHHEpaJloMm Hg B 30HaX OKHC-
nmenns. Mapepwa Berpeuaemsute somoras (Hg, Au) u cepeGpanas
(Ag, Hg) amampramMsl cropee ABJIAIOTCA THIOTCHHBIMI MHIHEPa-
namu. Tag, mo mecamepgosanuam Ipoxaysa (127), pryrs, xak upa-
BIIIO, OTCYTCTBYeT B cepe0dpe CyHepreHHOro MPOMCXOMRACHH.

Cyardunt
5T e S e R |
Merannanabapnr . . . . . HgS
CynepreHHag KHHOBaph HHOIJA OTMCUACTCA B BePXHAX dva-
CTAX PTYTHHX Mectoposkaennit. B wacrnocrm, Jlmnprpen (89,
983) yxasmBaer ofpasoBanme e¢ IPH OKHCIICHHH NIBATIUTA.
Bomee ofpwen, no Bee e B o0meM pegor, MeranmpHaGapur.

Oxrncant
Monrpongur . . . . . . . . HgO

WeknounrennHo peakHil MuHepas, J0 HACTOANIETO BpEMenH
BCTPEYEHHHI TOJIBKO B IBYX MECTODOMICHHAX: B yiKe ynomu-
uapmemca Tepmmarya (Texac) m » Can-Mareo (Hamupopnusn).t
WurepecHo, uro B TOCAeHEM MECTOPOMKICHUM B OJHOM CIIydae
MOHTpORAUT OB OOHApY;KeH B BHJE IJICHOK W OTAJBHEIX KpH-
CTaJIJIOB Ha Raljigx camoponnou PTyTH.

Tanomgueie coej|HHCHEA

Karomean R W eam PO
Hoxngear = - -« a5 Hal?

HKamomens — oTHOCHTENIEHO HepeJKHH MHUHepajl 30HBI OKHC-
JleHNsA ¥ W3BeCTHA M3 PANA MeCcTOpOKIeHHI. Hornunur ke m3-
pecten nmmb u3 Bpoken Xmmma (AscTpanmns).

1 MoBTpORMANT M3 BTOTO MecTOpo;kueHua ommcan Bynxaysom (128).
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Oxrenxaopubt

Tepaunryaur . S Hg,0Cl
Uracronnr (araecrount) . . . HgaOCly
Hureitomr ! Sl i e i A DE]eY

Bce Tpm nepeumciieHHBIX MUHEPAJA SIBISIOTCA OYeHb PeIKHMI.
B uacrHocTH, TePIMHTYAUT M KICHART BeTpeueHsl Toieko B Tep-
maarya (Texac). Wrmcrommr jxe masecren B Tepmmurya, Cau-
Marco (Hammdopuma) m B orpyre llaiix (Apraunsac).? Bo scex
ITHX MECTOPOJRICHNAX ORCHXJIOPDHILL PTYTH HPUCYTCTBVIOT B CO-
BepHICHHO HUYTOKHOM ROJIMYECTBE H CcOl 1)(}”0?1{;‘[&]01‘('11 fosee u30-
ORILUBIMA CAMOPOJHOI PTYTHIO M KEJIOMCILIO.

16. KAJMUIII

B runoresnsix ¢yJabfiuIHbeIX pyAAX 9TOT J/ACMEHT NPHCYTCTBYET
TOYTH HCKIIOYNTEJILHO B KauecTBe M3omMoppHOI mpuMecu B cdame-
pute B Koimuecrsax, moxomsamux mo 1%, mHO 06BIMEO TOpasmgo
MeHbmuX. BronEe BO3MOMKHO 3aTeM, YTO B THNOTCHHHIX pPyZax
pazpuaerca u cyiasfun xajpmus — rpuuoxur (CdS), #o mo cmx
0P HPUCYTCTBHE 3TOI0 MHHEpaja B HOJOOHBIX pyfax ene He
JIOKAa3aHo,

IMosesenne KajgMus B 30He OKUCIICHNA BIOJHEe WICHTUYHO NO-
BEJICHUI0 €T0 aHaJloTa — IMHKA. Bo3HURalommil npn ORUICIeHHH
cameputa Kanmuessli cyasdar ofmaagaeT TPeKPacHOH pacrBo-
pumocthio (433.7 r/m mpm 20° C) m B masbpHeimeM BefieT ceba co-
BepmIeHIO0 TaK e, Kar 1 ZnSOs. JlokazareInLCTBOM 9TOI0 ABISACTE 5
ror (AT, 4TO GOJBIOMHCETRO CHENUUYCCKN CMUTCOHNTOBBIX DY/,
OTJIOKEHHBIX HMHOIJA HOCTATOYHO J2J2KO OT MCXOMHKEIX CVIb(ua-
HEIX pYJ, COomep:KaT Kagmuil (HpuCYTCTBYIOIMIMII 3JeCh. O4EBUJIHO,
B Buje msomMopdHOH mpmmecn B ZnCOs) B KommuecTBax, Gomee
W/IM MCHEE COMBMEPHMBIX ¢ COOTBCTCTBEHHEIMH JUTS PYA Cyanmjl-
HeiX. Yacro jamz nojo0HbBE OKUCJEHHBIE DYJiBl Dorade Kajmuem,
4TO, OYeBHJIHO, CBA3AHO ¢ HAPAIUICJbLHBIM O0OTAIEHNEM MUHKOM
3a cueT BEIJIEJICHHUHA LOcJejHero na obieil pyjaHoil maccsr.®

Mano cymecTBeHHBIM OTIIMYMEM HBJACTCHA TOJLKO TO 00CTOA-
TENLETBO, YTO BECHMA HEPEIKO B 30HE OKUCIISHHUA U 0CODEHHO B TeX
VUacTKax ee, KOTOpHe cjafo cna(maioTes KmesJopomos, obpa-

1 HaeliHuT cOfepiRuT TAKMKe Cepy, BOZOPOL M 30T M HEKOTOPSIMI HCCIe-
JOBATC/IAMM cHMUATaACTCH MHUHepPaJoM CIOPdbIM. PﬂBHhIM 05[.)33011 UL‘«[IHp'II’!aGTCﬂ
I cyu:[ecmonam[e JIo3e3nra, M]-‘[IlL‘p ij1a, 6au3Koro 1o CDCTﬂEy K H.,"IEIVIHI{TY.

-2 HUracronnt w3 oxpyra llaik ommcan 3omsGeprom (129).

3 Bonpoc o copep KaHWAX KaAMHA B PA3JNUHBIX THIAX OKHCJICHHEIX
I[MHKOBEIX Pyl — B OCTaBINUXCA HA MeCTe, BLIHECEHHEIX HA Te WA MHEE
paccToAHnsA, B pyiax coenupuuecki KaaaMIHOBRIX, CMATCOHUTOBLIX H T. . —
COBEPUICHHO ellle He H3YydeH.
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‘ayerea eyinpup, waammsa — rpupornt. llocaeannit, xaxk mpasuo,

paspEBaeTCAd B BUJIe HUYTOKHEIX HAJETOB HA NOJYOKHACICHHBIX
cpaIepuTOBBIX Pydax M HUKOIJA He J@eT CKOILKO-HMOY[IL 3HAYH-
TeJILHBIX cKonjenuil. O0pazosanue TPHHOKUTA B HONOOHBLIX yCIIO-
BUAX CKOpee Bcero o0yCJIOBJICHO TeM, 49TO B CJA0OKHCIEIX PacTBO-
pax cyuandma wapmma Oojiee ycroitanp, wem cgagepur. B cpasm
¢ oM ofipasylomuiicsi Ipu JEHCTBAN CCPHOI KUCIOTH HA cfade-

PUT CEpPOBOJOPO/L Momer ocajutk u3d pacrsopa CdSOi1 kapmunensiii
ey e, B TO BpeMs KaK OUHKOBHI cyJndumi B monofubIx yeilo-

puaAX (B KHCJIOM pacTBOpe) ocaskgareca He Oyger. Pasymeercs,
3areM, 9TO TAaKOTO poja OCAKICHHE B PACCMATPUBAGMOM CJydae
IPOMCXOAAT B OTCYTCTBUN RICIOPOTA WJN TIPH KpaliHe TOHAMKEH-
HOM ero CojepaHim.

MoKHO TpPejNOIOKATE TaAKKe, YTO 00pazOBAHNE I'PHHOKATA
nponcxogaT upn waamMmopeiictsunm CdSOs ¢ ZnS (rammnmit Bhime
munka B cepun [lTopmana), HO yciosusa passurTud TPUHOKUTA Ha
cjamepuTe (a paBHO WHOTAA W Ha JAPYTUX CYAbPUIAX W HOALHBIX
MUHEpaJIaX) NpoTHBopedar TojofHoMy mpenmonosennio. ['pmno-
KAT He zameniaer cajepuTa WM JPyroro KAKOro-HuOVb CyJib-
¢mjaa, a oriaaraercst Ha IOBEPXHOCTH WX BEpeH, 10 TpeinHaMm
o s

CyneprenHas MWHepaJoTHA KajMmma uypesBbuaiiHo OGedHa, n
B OCHOBHOM B ORHCJIZHHBIX PVIAX, aHAJOTHUYHO CYIb(UITHEIM, Kajl-
MU OPHCYTCTBYET HOYTH TOMBKO B KaUecTBe H30MOPQHOI mpuMecH
K OUHKOBEIM MmHepamaMm. Tax, GecemopHa umsomMopfHag NpHMECh
CdCO3 ® ZnCO3, ¥ HEe HCKIATOYCHA BOIMOIKIOCTEL, 9TO TO JKE CaMoe
MMEET MeCTO ¥ B €JIyvae JPYIHX THHKOBBIX MIHCDAJIOB.

CpaBHuTeILHO HEpeJoK 3arTeM I'PHHOKUT, HO, KaK Y3Ke OTMe-
4aJI0Ch, TOT MUHEPAJ BCEeTJAa Pa3BHBAeTCH B KOJMYECTBAX, COBEP-
LIIEHHO HUYTO/RHBIX.

M, makoHem, TOJLKO B OJIHOM MECTOPOMKIeHNN, a nMenno B Tay-
mebh (roro-sanaguag Apura) KoHCTATHPOBAH ORI OCHOBHOR Kap-
00HAT KAIMusg — OTABHT.

Taxkum ofpasoM, MuUHEpaNOTMs KagMuA B 30He  OKACJIRHNA
UCYePULIBAETCS] KAJMUIICONE PIKATIIIM CMUTCOHNUTOM, ' TPHHORATOM 1
OTABUTOM.

17. HHREIDb 1 ROBAJIBLT

l'unorennas MHIHCPAJOrmAa

Hau6omee pacupocTpanCHHLIMI IUIIOreHHBIMI MUHEpaIaMl HH-
RCJIA ABAAIOTCA CJ2AYIOMIHE

enmaardugy. ..~ . . L . . kFe NS
Yapidopdium . - o . . . .- NIASS
Xaogrmeat . . . . . . . o NIASp
R~ L e s s NAR

L 1, BO3MOMHO, HEKOTOPLIME JPYIHMI KaIMIICOMCPHAIMMII CyIepres-
HBEIMM MHIHepaJaMi LUHKA.
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B COOTBETCTBEHHO JJIA KoOanbTa:

Hobaavmun e R e R 0 L
Hanarmane: o o0 o oo GoASy
Juriveum &« » = oo« +o (G0, Ni, Fe)sSs

Bee ocTanbible TOBOALHO MHOTOYMCIEHHBIC CYJb(UIHBE MuHe-
pajisl HUKeJAf W KOGAJILTA BCTPEYAIOTCS OUEHB PEMKo I TMOTOMY
afech He YHOMWHAKTCH.

1l poMBIIIICHHO Ba7kHbie KOHIEHTPAIMME HNKeJA NpejIcTaABISHT!
110 TNPEHMYIECTBY MATMATHICCKUMHU CYIB(NHBIMIL CCTPeramufMiL,
B KOTOPHIX IJABHBIM MHHEDaJOM HEKCHA SBISICTCA NEHTIAHANT
(Coatepn, Onrapmo). ma xobazbra jwe paufoliee BaKHBIMM AB-
AgI0TCsl cBOeoOpasHbe YPE3BHYANHO pellKue TepPMAajbHEIE MECTO-
posiennsi, Hecyue Ko0ajnLT TIaBHEM ofpasoM B BHJE apceHu-
nos (Pymmsie ropsr, Caxconus; KobGaupt, Onrapuo)' mam B BHJE
nEEHenTa (MeMCTEIeC NECYaAHTKN Popesun).

[ToMuMO YKA3aHHHEIX THIOB MECTOPO/ICHI, OUCHL 4ACTO apCe-
HUIE HUKeNA M Ko0aAbTa BCTPEdaloTCsi B KAYECTBe COBEPIICHHO
AMUTOKHOIL TpuMecH B pyMax OOHLYHBIX TEPMAJIBHEIX MECTO-
pOKCHMIT CBAATA, UHKA, ME/I, MBIIIbIKA I T. IT. 11 mmennoO ¢ BTOM
dopmoil TPoABNEHHA HX NPUXONATCA manfojee 9acTo BCTPEYATHCA.

Ciieiyer yHOMJHYThH TarKe (aKT mMHUPOKOTO pacmpocTpaHeH!s
HEKeJs I 1K00albTa B OCHOBHEIX M YIBTPAOCHOBHEIX NMOPOMAX, TTie
ofia 5TH MeTaJTa TPUCYTCTBYIOT MPENMYIICCTBEHHO B KA4ecTBe n30-
Mop(HOi npEMecH B UMPOKCEHAX W OJUBHHAX H B MEHEIIel Mepe
B BHJe TeX WM MHHIX cyin@uaEsx munepanos. llpu mpomeccax
LOBEPXHOCTHOIO M3MCHEHHsI NOLOOHEIX TOPOM BeChMa HEPC/LKO BO3-
HEKAIOT TPOMBIIIZICHIO WHTEPECHBIe KOHNEHTPAINN HITKeIA (m pesxe
Ko0ambTa), TAK Ha3BBaeMLic MECTOPOSKICHMA  BHBETPHBAHNAL
B 5TOX MECTOPOFIICHUAX HAKEJL LPHCYTCTBYeT NPEeMMYIIecTBeNHO
B BHJe PasHOOGPABHEIX CHIIMKATOB, KOOAJLT e B BUJE CIOMHBIX
THIPOOKMCIIOB THHa acbojauoB W T. 1L

Vemosnsa ofpazoBaHdsi MeCTODOMJIEHNI HHKENA W rofampTa
THNIA BEIBETPUBAHHS B 3HAYMTEJBHOU Mepe OTJIMYHEL OT ycaoBni
pasBUTAA 30HBL OKMCICHUSA CYIbIIHBIX MEeCTOPO:KIeHN 1 LOTOMY
3jeCh paccMaTpmBaTbea He OyayT.

Qxucaenue M PacTBOpeHHe TAMOTEHHBIX MHHEPaaoB HUKeIA
n robaiabTa

DRCICPUMEHTAJILHEE JAHHBE 10 BONPOCY 00 OKMCJEHMH CYJb-
$umoB W apceHnj0B HUKeNsA 1 KobaanbTa TOYTH OTCYTCTBYIOT.
Jlapue ke H3yYeHHs B0H OKHCICHNA COOTBETCTBEHHEIX MECTO-

I B 5THX MeCTOPOKIEHHAX HAPAMY ¢ KoOAJbTOM BCTPETAIOTCHA HUKEI,
pucmyr 1 cepebpo. Ilocaepmmit Meraiul OOBIYHO SBIFETCA THABHLIM B IPO-
MBIIUJICHHOM OTHOIIEHWH,
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pOHIeHNH HOKABKIBAIOT, YTO BCE IVIABHEIE IIePeYNCIeHHBe BHIIHe TH-
HOT@HHBIe MHHEPAJBl OKHCJ/IIOTCH CpaBHATEIbHO Jerxo. 1 oco-
0eHHO JICTKO OKNCIAETCA NeHTJIAHINT, MAJI0 YCTYHAIOMil B HTOM
OTHOIIEHIH CBOCMY HEM3MEHHOMY CIOYTHUKY — MHPPOTHHY.

[pu oxmenenunm nenrsampmra (Fe, Ni)S, a pasmmm oGpasom
u aunHenta (Co, Ni, Fe)sSi, ouesnpno, BosumkaoT cyiasdars —
NiSO4, CoSOs u FeS504, pampueiimyio cyan0y KOTOPHX MBl IIPO-
CIeTUM HUMe, 3Jech e OTMeTHM TOJbKO, YTO BCE 9TH TPH CYJIb-
. laTa IpeKpacHO PacTBOPUMBL B BOJAZ H HPU HOAXOJSIINX YCHOBHAX
OKHCIICHHEe MOKeT HOBECTH K IOJHOMY BHIIEIAYABAHNI0 W IEHT-
JAHINTA W JINHHCHTA, B JIyTOEM Clyuae 3aMeIaeMuX JIMmb Ih-
moruToM (ofpasyrommuca ua FeSQa).

Hecrombko Gosiee cj1oHEBIT cyuail NpeNcTaBiAeT OKMCICHUE
apcennjoB, taknmx, Kak NiAsS, NiAss m 1. m. [Ix namencnwme,
KaK IpPaBHJIO, COIpPOBOKIAaercd o0pasoBaHueM TPYJ/HO pacTBO--
PUMEBIX APCEHHATOB HUKeJs 1 Ko0ajbTa, HApajIebHO ¢ KOTOPHIMI
MOI'yT BO3HUKATh TaK/AKe CYab(PaTh H CBOGOTHAS MBIIbAKOBAA
KHCJIOTA, IO TaKUM, HANpPHMEp, CXeMaM:

4NiAsS 41302 + 6H20 = 4NiSO4 - 4H3As04
b4

3NiAsz2 4 902 + 14H20 = NisAs20s-8H20* + 4H 3As04.

1 eci kueg0THOCTL BOX, OMBIBAIONIMX PACCMATPHBACMEIE apCe--
HUIBI, HeBeJHAKa H 0CODEHHO ecin UMEenTCsa B HaJUYUM TC HNJIA
MHEE HeHTPaJM3aTOPH, TO, KAK NPABHJIO, B PE3Y.LTATE OKHCIe-
HOA ApPCeHHAL HEKeJId M KoDaJbTa 3aMelalorTcs apCeHHATamu.

B cayuae e rwmemorueix Box (Boxm, sawmmcualomux H2SO04),
B KOTOPHIX ApPCEHHATHl HUKeJsd W KOOaJbTa HEeYCTOHYMBE, 00a aTH
MeTajIa IepeiifyT B pacTBOp B cyanpaTHOH Qopme.

ITpu pelicreum Ha paccmarpunaemeie  muHepansl H2S0s4 m
Fes(SO4)s MBI moryynM DpEHUMONANALHO Te e CaMble NPOIYKTH,
9TO I IPH PacCMOTPEHHOM BOJAHO-BO3YINHOM OKNCJCHUN, M JIMIIb-
YCJIOBHS 1A MHTDAmul HUKeId u Kobagwra Oyjuyr Gosee Giaro-
TPHATHEIMA.

Murpanua n ocaskienne HAREIA M Ko0AJIbTa B YCIOBHAX
30HBI OKMCIACHHA CYIb{HHOTO MECTOPOIKCHIA

Bosmnkaomue npn OKHCICHAN HHKCJCBBIX W KOOAIBTOBEX MH-
HepanoB cynb(arsl o0iajgarnT Hpekpacnoil pacrBopamocth. Taw,
pacrBopumocTe NiSOs4 ompenmenserca B 274.8 r/x npm 22°C n
pacrsopumocts CoSOs4 —'B 265.8 r/x mpm 20° C.

* Munepan anmabeprmr.
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Kpome Toro, ofa atu cynsdara BOOJTHE YCTOHYABLL — OHHM He
OKUCIAIOTCA W He THAPOIU3VIOTCH, COCTABIAA B 5TOM OTHOLMICHWN
HOJHYIO UPOTHBONOJOMKHOCTL CcVib(araMm sxesesa.l

W cosepmenno oueBHgHO, 9TO KOIJA OKHCIAIOTCH IeHTIAHTH-
TOBEIC WJIH JINHHEUTORBBIE PYJIBI PAceMaTpUBaesblX METAAIOB, PYIH,
JAIUe B KadgecTse NEpPBOr0 NPOIYKTAa OKHCJCHHA NpeHMyIHe-
CTBCHHO CYAL(ATE HAKels W KoOalbTa, IOCIENHHE NOJKHEL I110-
Ka34Th PEe3KO BEIPAKEHHYIO TEHICHOWI K pPacCeAHHI0 N3 3O0HE
OKHUCJICHU A.

B npoTnBOI0M0KHOCTE 3TOMY B PYIAX, IIC HUKENIb U KOOambT
HpGﬂCTﬂP.JIOHI:I IIpGHM}'II.[E‘C'I‘BEHHO apcenmnaMH, TCHICHIIMA K pﬂﬂ-
CCAHPIO TIIPOABUTCH TOpasio fonee CIIE[()(), TaK HKaR yz\{w nepBRIC
HPOJIVRTEL OKNCJIGHNH — apPCeHUATHl HUKeNld W KofaapTa — ABIH-
0TCA TpyJauo pacTBOPUMBIMU COeIMHEeHI SIMIT. HO, KOHCYHO, H
B 9TOM CJlyuae, ¢CJIil aPCCHUIBl CONPOBOKIAIOTCS JOCTATOUHBIM KO-
JIAYeCTBOM IIAPUATA, MAPPOTHHA N TOMY l'[O,IOﬁHI:IX MHUHEpPaJIoB, MO-
ryumx jgocrasuth usobmabuble H2SO01 u Fex(SOs)s, mukens u
KoDanmkT B 3pATHTEqbHCI gacTm Oyjyr HepepeleHEl B PacTBOP
B cyasdarnoil opMe M CO3TANYTCSH YCIOBMSI MuUTpamum, OGolce
HIIN MeHee (JIM3KWE K YCJIOBHAM IEHTJIAHJUTOBBIX U JIMHHENTOBEIX
pyn.

Yro ke momker 3ajiep:KaTh HUKeb I KOOAIBT B IpPe/esiax 30HH
OKHMCJICHHA B TOM CJyuae, ROTJa TOT U JIPYTOHl 1EePeBCJCHEI B CVIlb-
darnme pacrsopsr?

PacemorpuM mpesizie Beero BAMSIHNE YHUBEPCATIbHBIX OCAIN-
Telleil 20WHL OKWeJeHws, KapOonaros u OunkapGomaros. Bmojmne
@CTeCTBeHHO OBIIO OB OKHAATE, 0CODEHHO HMes B BHJLY HUUTOHL-
HYI0 pPacTBOPUMOCTL KAapOOHATOB HOReNA W Kobaabra (MenLuiyio,
yeM Yy KajJbOura), UTO pPeaxIuu

NiSOq ++ CaC0s = NiCOs + CaSOa

nIm
NiSO4 -+ Ca(HCO3)2 Z NiCO3s -+ CaSO4 4 CO2 + H=0

HOIGRABL OBITN OB NMETH CAMOe HIMPOKOe PacTpoCcTPaHeHHEe B YCJIO-
BAAX 3oHnl oxncyaenns. Me:way rem, XoTA kapOoOHATH HAKEJA M
KOBaIbpTa M M3BECTHEL BOOOINE KAaK MUHepajik, oOpasopanne Mnx -
MPOMCXOANT B KpafHe PeNKHX cjIydadX W B HAYTOFKHBIX KOJIH-
qecTBax, JAyKC B VCIOBHHAX (OTarcTBa FKAJLHON MACCHl W HOKO-
BEHIX MOPOJ, TEMU WM WHBIMM KapOoHaTami.

1 BooGmie cieayer IMO49epREYThL, 9T0 €CJIH 1A jKele3a B II0BepXHOCTHOR
30He HANOO/Mee YCTOHYVUBRIMI ABIAOTCSA COC/THEHNA TPeXBAICHTHOTO Helesa,
TO JUIA HUKEAA ¥ KOOAIBTA YCTOWYHBEL COCMACHNA, B KOTOPHX OHH HPHCYT-
CTBYIOT B JBYXBaJeHrtioil Qope.
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A. A. Cuypos u I. B. Miomiep sKeHepumMesTaanHo n3ydaman
Pearmuio
NiSO4 - CaCOs Z NiCOs 4 CaSOq

A XOTA LPHILTE K 33KIMIOYEHNHI0, YTO PeaRNmudA 9Ta WJET ' Kpaiine
MCJUIYHHO, HO BCe i¢ OBLIO KOHCTATHPOBAHO HECOMHEHHOC o0ca-
AVICHIe HUKeJA B3 pacrsopa. Mmenno, momayuens: Gsumm pesynbTaTh
B O[AHOI U3 Cepuil ONLITOB, mpejlcTABICHHBIE B Tadm. 15.

Tabnmma 15

Peayabrarer oxenepuvenron A. A. Cuyposa u H. B. Miwoauaep
MO H3Y4CHWIO B3AUMOICHCTBHA ME.K1Y CYABPITOM HHKEIA M KaTbimrom

Ne 29 Nt 30 | MNe 31 Ne 32
HOponnimen- HeTOTKHe- IOTKHCIICHO J TOJIKHCIIEHO LOTKACIEnO
TCIBHOCTH JICHHBIL 1 wanmnei 2 RANIAMK 4 RATUTAMH

onLiTa, B pacTROp H 50, H,80, H S0,
CYTHAX ya. Beca 1.84 ¥A. Beca 1.84 ¥A. Beca 1.84
o 2 i | & |- 2 1 2
42 83| 20| 18 (5 1.8 B 05 | 0.3
196 | SR EAGHs e 2:2 3.6 2.2 2.5 1.5
188 g ey 1.4 3.6 1 e & 1.3
294 16:8°1 104 115 Tad=gt SRy 7.4 0.6 0.3
495 25.0 | 15.5 | 22.2 | 19.8 18.56 11.5 23 1 14
1055 49.4 30.6 | 50.4 | 31.3 | 46,5 28.9 Ty . | 87

! | 1 f

IIpumewanne. Kparkoe OLNCanne yejaosuit onera: 10 1 MpaMopa B Kycourax
oO6padarelBaincsk 150 em? pacrnopa NiSO,; wonunentpanus pacreopa 161.2 Mr unkens
8 150 cMd; COBITH B OauKax 63 ATHTALUN, JHIIL BPEMA 0T BDEMEHT TP 6bl B36aJTHBA-
Jmek ot pyku. Kononkn 1 — wolimvecrso HHECIT, BRIEIUBUIETCCH U3 DACTRBCDA, B MT:
HOTOHKM 2 — TO #$2, B IPONEHTAX 0T I2PBOHAYNILEIND COMEIKAHIA B DACTROpE.

R comamenmo, A. A. Cmyposy u I1. B, Mromnep ne ymamocs
M3YUTH 3CJI2HBIL AMOPDHEIT OCAaJOK, MOMyuasmmiics B pesyin-
Tare VRAZBAHHBIX JKCHEPHMSHTOB, HO BEPOATHEE BCEIO, YTO HTO
OsT it NiCOs wam mpogykTer ero rmgposmmsa.t

Taguy oGpasom, afeomorno Geccnopo, wro KambunT BCA-
AHUBACT HAKEJL N3 pacrsopa. MemiennocTs ke X042 cOOTBETCTROH-
HOI Peariiil B HAIICM CJy4ae 0CO00I0 3HAUCHHA He HMeeT, Tar
RAR B y4YacTKax B30HBI OKUCJICHUA ¢ HOHIHCHHOIT CROPOCTBIO nup-
KYJAMIIL BOJ|, HECOMHOHHO, MOTYT OCYIICCTBUTLCH YCAOBHA LOJ-
HOTO IMOYTH OCAKICHUSI HIKeJAA N3 pactBopoB. U mowemy nce e
HIL B OIUIOM elie cjyvuae He NPUILIOCH HAGMIOMATE CKOTBRO-HUG YLD
SHAYUTEALHOr0 PasBUTHA KAPOOHATOB HUKENA M KOOAIBTA, OC-

! Ypessagaiizo xapakre puo mpu aTou, uro B HPOTHBONOIOAHOCTE O0LIY-
HOMY CJIy43I0 COBEPIIEHAO He HAO/II0MAI0CH ABICHIIL META30MATO3a KAJIBIHTA
JOIYYABILIM CH COCIMTHCHICM HITREJIA.
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TaeTcs Aaleko He AcHBM. MBI TOJGREB T0TOMY OIDaHHATECA 3[ech
IpocToii  KoHCTATAImell yKazanuoii 0co0eHHOCTH, NOJAYEPKHYB
JAHINL, 4TO KapOOHATHI, NOHU;KAS WJN BOBCE YHHUTORAA KHCJIOT-
HOCTh, ABIAKTCA M B ciyuae HUKeIA I KOOATbTa OTPUILATEJILHEIM
daxropoM B OTHOMIEHNH MHTDaINM.

PacemoTpum Tenepb APYTrolf, Topasfao Gosee jeilcTBeHHEI My T
¢urcanum, ocofenno MHPOKO NPOABJIEHHBIN B YIOMEHABIIIXCSE
BBIIIE MECTOPOSACHNAX BEIBETPHBAHMHA, HO UMMl (0ABIIOe 3HA-
uyerme ¥ B namem ciayuae. I[Tyts s10T — amcopOoma HUKENS W KO-
fambTa TEeMU HIM WHBIMH ¢TOJB OOBIYHEIMI B 30HAX OKHCIEHIA
ToHKOAICIepenpMi BemecTBaMu. J[leiicTBennocTs noxoGHOTO CIO-
cofa OcaRICHUS HUKesdA AOKA3aHA IEIBIM PAZOM Hccje/loBaimii
I He BHBBBaeT HURARAX comuenuii. IIpm aTom smelepuMenTEl
Ulopumreiina, CMyposa m JpyruX NOKA3aim, 9TO «aAcopOmua HII-
Kesist TPHPOAHEIMU DeifAME  (TIWHaMHU) u3  caabblX  pacTBOPOB:
NiSOs mMeerT moHublii xapawrep, T. e. agcopOupyIOTcA Tpeumy-
H[eCTBEHHO TOJAbLKO katmousl Ni“. Benmuuna amcopOmmm saBucntT
or krcaornoctn (pH), KormenTpanyu 1 o0beMa MCXOMHEIX PACTBO-
poB. AGcomoTHag BeImUMHA ajcopOnui BOBpacTaeT ¢ yBejnye-
HEeM KoumeHTpanmm m o0Gnema siaexrpoamta. Ilpm nospnenmn
IepBHX HPU3HAKOB CBOOOAHON KHCJIOTHL B BIEKTPOJIATE BeJMYUHA
afcopbunn pesro cHmzkaercsy. [lazee OBIIO BRISCHEHO, YTO «ail-
copOmMsT MOHOB HUKEJSI HOCHT 00OMEHHEBII Xapakrep, Tar Kak
BMeCTO ajcopOMPOBAHHOTO HUKEJIA B PacTBOpe HOABISITCA B OK-
BUBAJIEHTHHIX KoimuectBax mousr Ca” m Mg™, t. e. mpomexoanTt
KATHOHHBIL 00MeH Mesjy ajcopleHTOM M PacTBOPOMY.

B 10 e spema A. A. Cmypos u H. B. Mioanep na ocaopaniu
CBOHX BKCTEPHMEHTOB AeNAMT TOT BHBON, 4910 ¢oGpaszopanne Go-
rarelX HUKCJICBBIX PYA HCKIOUATEALHO IYTeM WHCTOro ajcopbun-
OHHOTO Tpomecca 0e3 ydacTHa Karux-mmbo npyrux Qaxropos
HEBO3MOKHO. SaTPYIHATENLHEM MOMEHTOM HBIACTCA Majad Be-
POATHOCTE JOCTIGKEHNA 3HAYNTENBHBIX ronnentpanunii (1o 40% wu
Gosee) OTAENBHBIME HUKCICBBIMI MHHEDAJaMil  MCKIOMHTeThH»
afcopOUMOHHEIME TTPOIeccaMu M HaXOJK[AeHHEe B NpHPOJE Pere
BCTPEYAIOMIXCA CTY/C00PAa3HEIX HIKeTeREX Munepanos. B cnasn
¢ HTUM MMII BHICKA3BIBACTCHA IPENIONIOKEHNe, YT0 HAPALY ¢ sABIe—
HEAMI agcopOuuy NPOHCXONAT MPOLECChl B3aUMONEHCTBHS MEIKLY
MOJICKYJIAPHEIMIL PACTBOPAMI HUKE/ H TeMI HJIH WHBIMEH 30JIAMH,
Befylie K OCamIeHmio rejeii, Gorateix mmresem. B cayuae e
KOJIONTHEIX PacTBOPOB HHKeIA Hogo0HEIe Gorarhie Temm MOryT,
BEPOATHO, BOBHHKATH U B pe3yibrate ABIEHUI KOMINIEKCHOIT
(omHOBpEMELHON) KOATYIANNM.

BuoxHEe BO3MOMKHO, uUTO BCe TPH YKa3aHHBIX cmocoba ocasmje-—
HUA HOKeJs, CBABAHHBIE € KOJJIOMITHBIMM DpacTBOPaMuM, WUMEIOT
MecTo M B HamuX yciaomax. Bo BcAkoMm ciydae, B 30HAX ORHCJIe-
HHA MECTOPOKJICHMIl, Hecymmmx HHKeJeBEe CyTbQus, BeTpeua-
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10Tca Kax Oefuble  HHUKedeM IeélIeBele  oOpasosanms (raommHHL,
CJIMHGI, XaJIef0Hsl, NCHIOMEeIanbl M T. II.), Tak MBPEJAKA U Clie-
unduuecki HUKeIeBble CUIMKATHL TUIA, HAINpPHMEp, FapHUEPHTA.

B ornomennm KobanbTa COOTBETCTBEHHBIE IPOLECCH M3YYCHEI
emle 09eHb M0, I 31eCh MOKHO OTMETHTh JIHIOb CIEAYION[YIO
Gpocawmyioca B raasa ocobenmnocts. B Hanegonum, B Mectopos-
JICHITHX, CBA3AHHBIX C BHBCTPHBHHHGM OCHOBHBIX ]:[OpO,T[, Ha[’lﬁOJ’IL-
hare HOH]IBHTan;E[H HOﬁaJILTa OGBI‘{HO CBA3AHLBL C FII}IpOOKI’IGﬂﬂMH
Mapranna, obpasysa Tak HasbiBaemble acGoiannl. Bmosme amamzo-
rmyHOe ABjennme HaOmomaerca B Haramre (Bemsrmiickoe Konro),
TAe B Pe3yiibTare OKNCJICHNA MeIHBIX Cyab(UIHEX PYI, cojep-
JHAIMMX He3HAYUTECJIbHLIC KOJUYecTBa JAUHHEUTA, B 30HE OKHCIIEe-
HUsA MecraMil BO3HUKaWT Oorartsie KOOAIbTOM acb0JaHOBHE PYIH.

XapakrepHo, HaKOHeNm, W TO, 9YTO WHOTAA, HPH HUYTORHOM
cojep:kanun KoOaIbTa B CYTbQUIHKEIX PYJaX HEKOTOPHIX MECTO-
POIRICHUI CBUHNA, TWHKA W MeIN, B 30He OKHUCICHASI B MAacce
Marepuana, BOBCE JIMIIEHHOrO KoDaibra, M3peJKa BCTPeTalnTes
Horarsie KOOAIBTOM CKOIUIEHNA MapTaHUeBHX Tujapoormciaos. llo-
JoOHBEIE cydan HAOMOJaNch, HAIPAMED, B JIBYX-TPeX MecTOPOsK-
JeHUAX BOCTOYHOTO SadalRajabi,

Bee st parrThl XaioT BO3MOMKHOCT CHeJaTh IPeAMOJOsKeHIe
00 mabupareJLHON axcopOOUOHHOR cHOcOBHOCTH Tesiei THJPO-
OKICJIOB Mapranna 1o OTHOWEHHI0 K Katnony kobamsra. llpu ma-
JHYUH TAKOH ¢HOCOOHOCTH MapraHmeBhx THPOOKMCIOB BIOJIHE
BO3BMOJKHO OKHATh MECTHBIX KOHIEHTPaNUil KoDaALhTa B OKHCIIEH-
HBIX PYJax, fajke B CAydae HUYTOKHOTO COMEeP:KAHHA ero B PyjAax
CYILQIIHLIX.

B oGmem ke He IOJJIEHHT COMHEHWIO, YTO OCAKIEHIE HUKEIS
1 KobaneTa myTeM agcopOmmm mMeeT OoJIBIIOE 3HAYEHNE H B 30-
HAX ORNCIEHUA CYIbQUIHBIX MECTOPOMKICHHH M, Clle0BaTeILHO,
npn n3006NaME TOHKOAMCIEPCHOTO MaTepHala MAUTPAnus HTHX Me-
TALIOB CWIBHO 3aTPyIHAETCA.

Moo ckasate Aame, 4TO OCayk[eHHEe STHM IIyTeM B CcJydae
orcyrerpust 6osiee MM MeHee BHAYMTENLHEIX KOAHYECTB MBIMILAKA,
MOTYIIEr0 CBA3ATH HUKENb I KOGAILT B BAJE TPYIHO PACTBOPIMEIX
apceHnatos,' ABiAercA (AKTHYECKH eTMHCTBEHHEIM CPEICTBOM 3a-
JlepsRaTh paccMaTpPHBAeMBIC METAJLIEL B IPEIeIax 30HE OKHICJICHHS.

HeiicteuTeapno, oca)aeHne KapBoHATAMH MAJIO apdhexTaBHO,
u pasusiM oOpaszoM Mano a(QexTHBHR Bce IPYTHE BO3MOMKHEIE
B HAMHAX YCAOBUAX IYTH OCAMKICHHA. B 4acTHOCTH, OTHOCHTEILHO
BEICOKAA PACTBOPHMOCTEL CYAbYHIOB HIMKead M KobalbTa IO cpaB-
HEHMI) ¢ PacTBOPHUMOCTBHIO OOMBIMHCTBA APYIHX OORIYHBIX CYIIb-
$uros menaer ManoBepOATHEIM 00pa3oBaHNE CYNEPTEHHBIX CYJilb-

1 Boosane BEPOATHO, 4TO AHAJOrHIHYIO MBIIBAKY POJb MOMKeT HUrpath
bi d)OCIi)ﬂp, HO Cro OUBRITHO TAK MAaJIO B BOJAaX 30HBI ORHUCIEHUA, 9TO ITOT OYTh
OCAKIEHNA He HMeeT HHKAKOro CepLe3aHOro 3HAYeHMT.
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¢ugos n Hukenda u wrodanera. Corsnacmo pany IDopmana (cm.
BhIINE), OHI MOTJIH OB, IpaBga, 00pPasoBHIBATLCA 34 CYET 3aMelle-
HUA IWPPOTHHA, CTONhL YACTOTO CITYTHHKA IEHTIaHANTa, HO 110-
ZoGHOTO poja 3aMeImleHHIA CYHNepreHHOTO XaparTepa, HacKOJLKO
I3BECTHO ABTOPY, € IIOJHOI JOCTOBEPHOCTLI) He HaOIIIaInch.
He ormeuwanmnch onm u B OTHOmMEHHH JPYTHX CYJIB(HIOB, B CBA3H
¢ deM BOOOHIE MOMKHO AyMarhb, 4ro o0pasoBaHile CyHePreHHBIX
CYNB(OUMIIOB HUKeAA 10 KoDaJIbTa ecn Jlaske WHOIJA W OCyMmecT-
BJI"ETCH, TO HE HNMeeT HHKaRor'o 3HadYeHH.

Paszbupasa Bce pgpyrume myrtu ocasJeHHA, BO3MOMKHBIE B YCJIO-
BUAX BOHBl ORMCJIEHWA, MBI TalyKe TpPIjeM K 3aKIIOYEHHIO O UX
HECOCTOATEIILHOCTH .

M ecan Her JocTaTOUHBIX KOJMYECTB MBUOLHKA B PyJax Min
ABJIGHNA afcopOuum He wnMelT OJaTOOPHATHRIX YCIOBRIL Iy
OIHPOKOTO UPOABJIEHUA, COBEPIIEHHO OYeBHIHO, YT0 HUKeJIb W
kobanbT Oyayr pacceuBarbcA M YXONHTH U3 B30HB ORUCJIEHHA.
B HEeKOTOPHIX ¢IyYaAX UOCIeTHAA HMOYTH HMOTHOCTHI0 MOJRET OCBO-
GOAUTBCA OT HTHX METAJJIOB.

B Coanbepn, manpumep, jKejesHble IVIANE clienun@uueckn mp-
POTHHOBEIX MECTOPOJKAGHNIT (¢ XaJILRONMPUTOM, TEHTIAHIANTOM U
CHIIMKATHON JKUJBLHOI MACCOI) B 3HAYNTEILHOH YacTH PE3KO BEI-
HIEJI0YeHBl B OTHOIHEHNW HUKEJId.

Bpsax au caenyer godasisith 3areMm, UTO, KaK U BCerjga, MOBBI-
MEeHHAA KHCIOTHOCTL PACTBOPOB B0HBL ORMCJIEHWHA, 00yC/IOBICH-
Hasg TeMH WJIM WHBIME IIPHYWHAMI, GIAroNpHATCTBYET MUI'Danun
M HHKeIS W KohaikTa.

Munepamornsa HHKeIA H KOOATbLTA B 30HAX OKHCICHHN
CyALPUINBIX  MCCTOPOK/ICHHI

Tonpro 9T0 WBI0KEHHEBIC MYTH OCAMKICHUH HUKed B KoDalnbra
HAMEYAIT CJeAYIONIe OCHOBHBIC YEPThl MX MUHEDAJIOTHH B IIpe-
JejlaX 30HBL OKHCIIEHHA.

[lpu majmuum MBIOBAKA B PYIax — a 370 YCJOBHE OUEHDb
JacTO OCYHICCTBJIIACTCH B paccMarpuBaeMoM cjydde — HIMPOKOe
pasBuTue JOJKHBL HOJAYUYHUTDL apCceHUaThl HUKeJId W robannTa.

HHpaJIJIC.ﬂ}:IJ() ¢ IHnocJieJHUMH, a 9acTo U B HpBOGJ]aRa}OHIGM
passuTum, 00pasywreA Te MIH HHLIC MUHEPAJbl WM MHOHEPasb-
HEle KOMIUIEKCEI, B KOTOPHRX cojlepiadne HUKedIA W KobajbhTa
o0yciorieno ajcopOnuein u IPOYNME  ABIEHMAMU, CBABAHHBIMY
C ROJIJTOMJIHBIMIT pBCTBOPHMH. W3 amux MuHEepaJjaoB 1 MHUHCPaJbLHBIX
KOMIUICKCOB XapawkTepHuMu Ui HERems OyayT pasnooOpasHbie
HUREJILCOIePIRAINE TIIHHABI, KAOJINHB, XaJIe[l0oHbl, OMaJIbl, HCHII0-
MeJIaH-BaJABL U T. IT., 4 TAK/KE W HUKEJIEBBIE CHIMKATH; A KobaibTa
e 0cobeHHO XaparTepHbIMH OyAyT KobOalbTcoleprramyue ICHII0-
MeJaHsl ¥ BaJBl, TAR HaspBaeMble achollaHbL.
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YKazanuele JIBe IPYHIB MUHCPATOB HUKEHS W KODAIBTA —
APCeHMATRL M TOIBKO HYTO TePeviC/IeHHBle MUHEPAILl cHemudi-
HECHH KO/LIONIHOTO HPOMCXOMRIACHAA — B OCHOBHOM H COCTABJIOT
TOUTH BCI0 MWHEPATIOIMIO DACCMATPHBACMBIX METAIIIOB B Tpefe-
nax 3oHH oRuciaenuA. Kouamuecersennoe npeobnajanime Toii uIN
MHOHl TPYIIBL 3aBUCHT 0T PAJA YCJAOBHIl W IIperie BCEro, pasy-
MEETCH, OT KOM4ecTBa MplbaRa B pygax. Ilpm arom, umesa s nuny,
UTO APCCHITATEL HURETA H ROOAIBTA B KOHCUHHIX CTA/AMAX PasBu-
TH B0HLL ORHCJICHHST ORABEIBAITCA HeYCTOHUNBBIMIL, MOMKHO Tpej-
nmojararh, YTO Jaske Hpu 0OTATCTBC MBINIBAKOM THITOTCHIILIX PYR
B HCKOTOPHIX CJAY9YaAX npeobrananue moJyvar HepedncisaBimecs
BBILIC MWHEPAJILl I MHHEpaibible KOMIJICKCH, He cojepsaine
MBIIILAKA.

Cym:pugnt
MBI oo 0000, s o NI
Momwmastar- .. = . oo . . . NiaSq

o Jlunarpeny (89, 895) m dmmoncy (1, 420—421), MUJLIEPAT
M IOIUIMMUT HEOTHOKPATHO KOHCTATHPOBAHB OBUIM Kak cymep-
renHsie o0pasoBamud.

Ox\east M rujpooracan

BEYHBCHUT Y Lo ois s e NGO

Ipapcraamar? . . . . . . . Cos0s-nHsO

Buuwknepur . . . . . . . . (Co,N i)203-nIT20
Acbomam . . . . . . . . . xMnO.MnOs-mCoO.nH:0

I'pyimna sra siimogaer camsiii asmusii Murepas s Kobanbra,
UMEHHO acOoIaH, IpejcTaBIHIONIT TMCUI0OMeTaH-Bal ¢ 0orarTniM
coflep:anueM xobaanra. Bee apyrue Mmmepasnt TPVILIILL ABJIAIOTCS
oueHb peprumi. W3 nnx TPAHCBAATNT W BUHKIEPUT HpejcTan-
JHAIT, BEPOATHO, HPOAYKTEL TAJCKO 3aIeNINero OKNCICHNS Ko-
OaTBTOBLIX €YJIL(IIOB 1t apcennyon. I » wacrnocrn, nusa nunxme-
puTa oTMeuaeTcs ero o0pasoBaHIe 3a CYCT PABIOKCHUA apurpuHa,

RapGonarm
Cheporobannrar . . . . . . . Co0-CO,
HRobaavr-cvurcomnr . . . . . (Zn, Mg, Co0)0-COs
Pemunrromnr . . . . . . . . C00.COz-nHg0
BEDSIRT ., ol s s ANIOSC05BHLD

! B HITTOMKHOM KOJAMYeCTBE BETPEYCH TOJBKO B OJHOM MECTOPOIR/[eHIT
COBMECTHO € apCeHMATaMM HUKe .

* Hommo THNWYHOrO TPIRCRAAINTA BIACTAIOTCA ele cIeyIomue ero
pasHoBuHOCTH: reiibaxuT, conrprammii NisOs w FegOg; rereporeanrt, GJn3-
kit 1o coctany kK Co0-2C0203-6He0; mryasiennt — MeJlbCOJIe PIRAIIH
reTeporenutr; creiiHepur, mmerommii cocras (Co, Fe, Al)20g- HaO.
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Kak oTmeuasioch yike, KapOoHaTsl HWKeNs U Kobajbra npej-
CTABIAIOT MAHEPAJIbl OYCHB PeJiKie I PasBUBAlOTCA NPUTOM B KO-
_JIMuecTBAX, COBEPUICHHO HHYTOHBIX. DB 4acTHOCTH, PeMUHITOHMT
¥ c(epoKOGAIBTHT 10 HACTOAIIETO BPEMEHI HM3BECTHHL BCETO M3
0JHOTO-JIByX MecToposmenmii. Boiee 4acTo BCTpeuaercd 3aparat,
ABTAIONMICA, BEPOATHO, IPOXYKTOM TIHAPOIN3A HOPMAILHOTO
_wapboHara HUKEIH.

Cyandars

MOPEHO3HT . . . + « & « o = NiQ-S503-7H20
BuGepur . . . . . . . . .« G00-50s-TH20

O6a sTH MuMHepaja IPEKpPacHo PacTBOPUMBL B BOJE M pasBH-
$A0TCA B HAYTOIKHEIX KOJUUECTBAX (B BUJE BHIIBETOB U TOMY IIO-
noGHEIX arrperamuil) Kak 4YHCTO BpeMeHHEIe ofpasoBaHHA TIpH
JeOapeHus PacTBOPOB, HECYIIUMX NiSOs n CoSO4.!

MoanGaTe

[IaTepanmT . . « « « » » « » o C00-M0Os?

[lpn omucaEmm MOTEGJEHA Y7Ke OTMEUaJOch, WUTO CYIMeCTRO-
paHHe MuHEpaja HOLOOHOTO COCTABA TPEJCTABIACTCA AOBOILHO
comanTeabEsM. OOHApysKeH OH TOJIBKO B OXHOM IyHKTe B Tec-
HOM CMelleHWM ¢ JIPYTHMI MuHepajaMu.

ApceHnaThl
@opbHeaur . 2(Ni, C0)0-As205-9H20
AunnaGeprur . 3Ni0-As20;5-8H20
Habpepur 3(Ni,Co,Mg)0 - As305-8H20
dpurpHEH 3C00 - As205-8H20
Kérrurnr 3(Zn, Co,Ni)O-As205-8H20
Poaemnt 3(Ca, Co,Mg)0-As205-2H20
JlapenmyJa . 3(Cu, Co,Ni)O-As205-3H20
HobGanerajammg 4(Zn, Co)0-As:05-H20
JImHgAKepAT . . . 3Ni0-6Cu0-S05-2A5205-TH20

Ypespsvaiino BajkHag TPYNIa MUHEPATIOB A/ 800 ORHUCJICHUSA
MecTOPOsKAeHN ], BAKJIIOYAIONMX APCCHUIB HIKENs M robansTa.
HanGomee mMHUPOKHM pPAacupocTpaHeHHeM IOAB3YIOTCH annabep-

1 K rpymme cyman(paTon HUKeIT X roGaapTa MO;KHO ORIIO OTHECTH IJla-
rUOMUTPAT [Z(K,Na)go-2(Fc,Mg,Ni,C0,Ca)O-(Al,Fe)203A10803-18H20] n
kanaodenT [4(K,Na)20-(Fe,Mg,Ni,Co,Ca)O-(Fe,Al)zos-1()803-18H20], co-
jleprRalLTe. BUKETh W KODAIBT B ROIMUECTBAX, smenpmnx 1%. O6a arm Cynb-
(pata BeTpEUEHE! HOKA TOILKO B OJIHOM MECTODOZRJICHII I B VCOAOBWAX  OTINY-

HEIX OT YCJIOBWIl THIHYHON 30HAl ORMCJIEHIA cy 1bQUIHOr0 MeCTOPOFKIeRMA.
AHajJlOrM4goe OTHOCHTCA W K PEJMATTOHMTY [(Fe,Mq.Nl)O-(Cr,Al,Fe)a()a-
450-21H20] W KHOKCBILINTY [2(Fe, Mg, Ni)0-7(Fe,Cr,Al)205-1650a+

A7H:0].
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IHT U DPUTPHH, BCTPEUAIONIHECA LOUTH B KAMKIOM CIydae OKHCIe-
HIA COOTBETCTBEHHHIX DY M HUHOTJA B 3HAUATEIBHBIX KOJIYe-
CTBAax.

HA6nouno-3enenrli mBeT aHHabeprATAa M JIJIOBATO-POBOBHIIL
HPUTPHHA IIO3BOJAIOT 0e3 0co0BX 3aTPYJHEHNH KOHCTATHPOBATL
NPHCYTCTBIE WX B OKMCJCHHHIX pyaax,! uro B cBA3m ¢ GoabmIOi
pPacupocTPaneHHOCTEIO jleact 00a JTH MIHepajla 4Ype3BEUAHO
IeHHEIMI HHIMKATOPAMI KoOajlbTa H HOKeNIA B BEIXOJaX H 30HAX
OKMCJIeHNA.

[TovuMo TepeunceHHbLIX BEIIE APCEHMATOB, W3BECTHBl elle
gBa Oe3BOJHEIX OCHOBHBIX apCeHHATAa HHKeIdA, a WMeHHO:

KCAHTHOBHET . o -« =« « « « « « » dNiID-A330s?
ACPYTHT & & w v o o = = o o » DONIOAsOpl

Ob6a oun copMecTHo ¢ OyH3GHUTOM M JIMMOHHTOM BCTPEYEHEI
TOIBKO B ogHOM nyHKTe (lloraHreopreHIOTAnT), M3yueHBl HCJIO-
CTaTO4YHO, U JIOCTOBEPHOCTh HX CYIeCcTBOBAHUA BO30Y:KIaeT HEKO-
TOpPHIE COMHEHUA.

Docatnr
Kopuerut . . . . + « . « » . 4(Cu,Co)0-P205-H20?

Mumepaa aroT, BeTpedalNuilcd B OKMACIAEHHBIX MEJHBIX py-
nax laraura (Bemsrmitckoe Homro) m cemepnoit Ponesnn, no no-
BLIM JJAHHBIM, cm)pee Bcero #ABJdercd He 4YeM HHBIM, HaK JIHGG-
TEHHTOM ¢ MEXaHMYeCKOH IPUMECchio TeTepOreHNTA.

CanmraTel

Cyneprennble CHIMKATHL HUKeJIA® TaBHBEIM 00pasoM pasBu-
BAIOTCH B MECTOPOMRACHUSAX, CBA3AHHBIX ¢ BRIBETPMBAHHEM OCHOB-
HHIX W YJALTPAOCHOBHEIX MOPOJ, B 30HAX Ke OKHCIEHHA cyabpui-
HBIX MECTOPOMKIEHHI ¢ ITOJHOI JI0CTOBEPHOCTBIO [0 HaCTOANILTO
BPeMEeHH KOHCTATUPOBAHKI TOALKO eJUHHTHBIE HPEICTABHTEIN DTON
rpynonel (rapEmepur u, Bo3MokHO, Komapmt). ITocmemuee obye-
JOBIIEHO CKOpee Bcero caadoil elfe M3Y4eNHOCTLIO COOTBETCTBEH-
HEIX ORHACJIEHHEIX PYX, TAK KAK IO YCJAOBHAM 30HLI ORHCIIEHIS
4[eCk BOBMOKHO BCTPETHTH TOYTH BCE CHJMKATHEL, 00HAPYMKeHHBIC
B MECTOPOH{ICHIAX BHIBCTPHBAHNA.

B cBA3u ¢ sTUM HEKe IPUBOIUTCA HOJHEIN CIIMCOK H3BECTHHIX
Telmeph CHIAMNKATOB HHUKeJA, WIH, TOUHee OBLIO OBl CKasarh, CH-
JMKATOB HUKeJSA M MAarHufA, TAK KaK B IOJaBigomeM OoJIbIIHH-
¢TBe CJIy9aeB 9acTh HHKeIA H30MOPQHO 3aMeniaeTcs MarHueM.

! Hepenxo TonbKO aHHA0EPrAT MPHHUMAETCA 34 Te HJIHN HHBIE CyNepreH-
Hble MUHCPAJIBI MCAM 3eJeHOr0 [BeTa.

2 Jlna wobankTa W3BecTeH TOJNLKO OJMA CHJIMKAT, WMEIOIIMA NPHTOM
I'MIIOFCHHOE TPONCXOMKIeHNe, MMEHHO JIN3aKNT, KOOAIBTCOIMePMHAIINE anga-
ayauT — 2(Co,Ni)0-FeO-Mg0:9(Al, Fe)203-8Si02- H20, comepaammii 0 IByM
amanmaam 6.79—8.48% CoO m 0.53—0.89% NiO(130).

19 Amapg C. C. CMHpHOB 289



Ronapur
Perrmmnt !
Papamepur
l'emrur

ITpoerpie enanKaTh

2Ni0-3S8i02-2H20
2Ni0-35102-2H20
NiQ-5102-H20

4Ni0Q.35i02-nH20

Henynr 3Ni0-25i02-2H20

Pepauackur 3 e e BN S (g - U H )

Qeppurapgmepar . . . . . . TapHIEpUT C FeaOs-nH20
ATIOMOCHAHKATHI

Paj rapHiecpuT—rajuryasur . . {m[NiO-Si0s-HaO]-+n[(Al,

Ft.‘)z()a-ZSiOg-ZHzU]}-H[le,
memunor0pol, ak

or 1 mo 2
Ilyxapyuar 4 7 BB e o v 1, 7 Al03, SiOg, H20
TERRSIH L v o |0 s s o NE04 Alay, 8104, H20
Mayd)m‘ R —— NiO-2A1505-35102-4H20

B zarmouenne 0030pa CyHePTeHHOR MHHCPAZOTHM HUKEI M
KoBaIhTa OTMETHM, 9TO HIKE/b, IOMUMO 0ojiee MJI MeHee XOpOIlo
WHIM B AJIH 3 POBAHHBIX MUHEPAJIOB, MAPOKO Pa3BUBABTCH ME
cTaMi Kak IpuMech (B pesylibTare sipennii agcopbuum u T. 1.)
K TJIHHAM, KaoJWMHaM, XajmejxonaM W T. I

18, HEROTOPBIE 3AMEYAHHA OTHOCHTEJIbIO TEOXHMIN
KPEMHNA, AJIOMIHNAA, WEJOYHBIX U IEJIO THO3EMEJIbHBIX
METAJLJIOB B YCJ0OBUAX 30HBI ORKMCJIEHNA

Tlepeunciaenubie 2JeMeHTH TIABHLIM 0o6pazoM BXOAAT B CO-
oTAB TAK HABHBAEMEIX HEPYJAHBIX MHHEPAJOB OKHCJCHHBIX Py
[Mocieauie TPeICTABICHH, € OJHOW CTOPOHB, OCTATOWHEIMHU HE-
PYAHBIMI MEHEPATaMu THHOTEHABIX pPYyA u, ¢ APYroi — oOmupHOI
cepueil pasyiMIHBIX HOBOOGpA3OBAHKI, BOSHHRIINX NapanieabHo
M B CBAGH ¢ OPONECCAME OKHCIeHHA CYJIbQmIOB.

Tleppasi TPyIa MIHEPATOB, BRIIOUAIOMAH OCTATOUHEIC MuHe-
pasbl THTIOTEHHEIX PY/, B OCHOBHOM COCTOWT, RAK HTO camo cobomo
moHATHO, W3 Wambojiee CTOMKMX HePYIHHIX MHHEPATOB, TAKHX,
KaK Kpapiu, OapuT, TypMammH o T. IL

1 Permumur — CKPHTOKPHCTAIIAYECREE ANAIOr MOTORIAHIOTO (?) wo-
Hapnra.

2 |lgpecTeH ele MUHEPAJ 3ayiesnT, GAWSKHI K rapamepiry, HO cojiep-
sgamuil MBIIBAK W, BO3MOMKHO, IPeICTABIAINIIT MeXaHHYECKYI0 CMeCh
rapHICpHTa ¢ AHHAGCPrUTOM. BeTpeued 0B COBMCCTHO © apceHHaTAME HITKEJIA
B HOJYOKHCJICHHOH XJIOAHTHTOBOH PyIe.

3 PeBAWHCKHAT — CKPHITOKPHCTA/IINIECKHI aHATIOT HemynTa.

4 JIlyxapanT — HAKEJIEBBIH XJIOPHT.
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B mempmeii mMepe ciofa BXOZAT IMHOTeHHBIC MHHepamsl, obia-
Aaone cpeliHeil yeTOHUNBOCTBI0 B YCAOBHAX BOHB OKHCIGHNST
a4 NMeHHO CepUIHT, TIOJEeBHIC NIMATHL M T. II.

1, nakomen, cioja ske BXOIAT COXPAHFMIOMMEC IUITD B CAMBIX
PAHHEX CTAANAX DPasBUTHA 30HBl OKACJIEHHA pPasHooOpasHele ru-
norennre kaptonats. Heycroffunsoets atux kapGoraron n cepHo-
RUCIOTHBIX 1l CYIL(PATHBIX PAcTBOPaX 00yCHOBINBACT WX ¢paBHH-
TeNbHO OLICTPOe MCHCBHOBEHHE W3 COCTARA PYIHOTO MaTepuasna,
B 00WeM caydae IHNOTeHHbIC KapGOHATH MOITB3YIOTCH CAMBIM
HHYTOTKHBIM Pa3BUTHCM B TIpejiesaX CKOJILKO-NHGYIL pasBuTOii
30HBI OKHCJICHIUS.

Bropas rpymma mumepamom, cocrosmas us MUHEPaIoB, BO3-
HURAIOINX TP CAMHX IpolleccaX pa3BUTHA BOHHL OKHCJICHISA,
BRITIOYACT TIABHEIM 00pasoM MEUHEPAAEl KPeMHHA, ATIOMUHUA,
RAIBIMA I MAarHUHA, TAKHE, KAK KBapIH, XalmeNoH, Omai, pasimd-
HEIe TIOMOKPEeMHeBRIe COGOUHEHWH, THIC, HIMCOMHT W T. II.

Mo cnx mop mumepamorms sroii TPpYHIIBL M3y4YeHa eme OveHl
MAJI0, W MBl B CYNHOCTH pacHojaraeM JnIib CKYZHBIMH M OTpPHI-
BOUHBIMH CBCJICHUAMI 110 TEOXHMHHM KPeMHUSA, aniOMUHHA, NIC/T0Y-
HLIX I IM@T0YHO36MeTbHLIX MEeTAJINIOB B YCJIOBHAX 30HBI OKHCIICHHS
cyIbQUANEIX MecToposkieHuii. B emAsm ¢ oroit Mamoil eme mpo-
PaboTaAHHOCTRIO TEOXMMUM YKA3aAHHKIX BIEMEHTOR, a TIABHLIM OG-
PasoM B CHJIy 9HCTO TeXHHYECKMX TMPHIMH, MB OTPAHWYMMCST
A1eCh JIHLIL CAMBIMH KPATKAMH CBEJGHHAMI 00 0COBeHHOCTAX
FROXHMHH KPeMANA, aTOMAHNA, KanbliA, MarHus w T. 1. llog-
UEPKRHEM TOJILKO, UTO POJIb JTHX BJACMEHTOB B PAa3BUTHH BOHEI
OKHCJICHAA, 1 0cO0eHHO B NO3NHEMIMe CTALHN, WCKITIOWITETHHO
BE/IKA M 3acily:upaer B OyjymeM camoro IPHCTAILHOTO M3y-
JeHV A,

Rpemuunii

AHaIM3bBl PYTHIYHBIX BOJ TOUTH HEN3MEHHO MOKABHIBAIOT OTHO-
CHTETLHO BBHICOKOE cofepskanne Kpemnesema. Haw mpasmio, co-
JiCpIRAHTE 9TO BHIPAKACTCA THICAYHBIME JOJAMU LPOIEHTA W He-
pearo pame coreivm. O HOJBMKHOCTH KpeMHEZCMAa CBHIETEh-
CTBYET Jlajee M IMPOKOE PasBUTHE B 30HE OKHCIEHNS ABHO Tepe-
OTIOREMAKX KBapla, Xajmeqona, omaja, XpH30KOIJIB, KaJaMUHA
BT :

Taxum obGpasoM, MBI MomeM 3araoqnTH, 4YTO, HECMOTps HAa
00mIme HIEKTPOIATOB B BOXAX 30HB OKHCICHUS W HECMOTpPH Ha
OTHOCHTENILHO BEICOKYIO KHCIOTHOCTh OTHX BOJX, HEKOTOpOS, W
HOA9ac 3HAYHTENILHOE, KOJIWYECTBO KPEMHE3eMa IOYTH BCerjga Mo-
AReT YIepKUBATLCA B pacTBOpe.

Merounusm, M3 KOTOPHIX KpeMHE3eM MOMKET MONANATEH B BOJEI
30HBl OKWCTCHUs, CTOIXL OOBIYHEI M CTOJIb MHOTOYHCIICHHEI, UTO
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BpAN JH HA HAX CJeAyeT 3[ech OCTAHABIMBATLCAH. OrmeTaM TOJNB-
KO, 9TO CPABHHTEJLHO JHEPrMUHOC pA3JIOKEHNe CePHOKUCIIOT-
HBIMHA paCTB()paMH pﬂ:}J’lHqHI)lX CHJINKATOB N AJTIOMOCHIINKATOB KaK
PYAHOIT MAcCHl, TaR H GOKOBEIX 1IOPO BO MHOTUX CIydaax MOeT
CONPOBORIATECA TIEPeBOJOM KpeMHE3cMa B PACTBOP.

12 TMX PACTBOPOR, MMEIONINX, OYCBHIHO, B OCHOBHOM ROJLIO-
yfanbBBIl XapakTep, KpPeMHeseM OCHKIAeTcs B TeX MM MHLIX
$opMax NPenMyMEeCTBEHHO TyTeM KOAryJisilii pasINIHBIME DTICK-
TPOINTAMH, TPOTHBOLOJIOFKHO  3aPHKEIIILIMI jonAMa W T. I
1 B sapmcuMOCTH OT YCAOBHIl MOIYT BO3SHHRATL KAk Hosee naH
MeHee GHCTHe Ted KPeMHe3eMa, TaK B KOMIVICKCHBIe TreJiid, coCTo-
gIue N3 CMecH pasiMumBIX Tedeil (KpeMHesema, IJIMHO3EMd, rujg-
POOKHCH jKenesa).

Yyerpie TeAM KpeMBeseMa UPH 1OCJeyIOMux Jleraapariusa-
oM W PACKPMCTAJIIM3ANNU 0T HAYAI0 OUALy, XaJme/oHy
KBapImy.

Kommexcuie Teln KpeMHeseMa W IVITHO3CMA, BO3HHKRIIAE
myTeM BAAHMHOM KOATYJIANUN' MM IYTeM CMCIICHIA reJieii, BBI-
CAMCHHBIX OJHOBPEMEHHO TeMHM WJM MHBIMH  BJICKTPOIHTAMH,
B janpHeiilleM MOTYT JaTh pasiHuyHbe aJIOMOKPEMHEBHIC COEMm
genug THNA, HAIpUMep, KAOJIWHMTA, Tajiyasmra u T. II.

HKoMnieKcHEe Telll KpemiieaeMa H THJPOORMCH FKEIesa, obpa-
30BABIIUECH TeM ke TMyTeM, Aai0T HOHTPOHUT I TCCHBIE CMeCH Onasa,
xalmeloHa WIH KBapma ¢ JHMOHMTOM, CMECH, CTOJb XapaKkTCpHBIE
A7l 30HBl OKHACJICHW.

[Ipm 5TOM KaK TPOCTHE T, Taxk u KOMILIERCHEIE B MOJAX0-
JAMAX yCIOBUAX MOTYT aacopOmpoBarh Paa/liiHbiC HOHEI u pas-
IMuBBe COGJMHEHNA, B Pe3yibTaTe Yero M BOZHUKAIOT MCIMCTHIC
onaIbl, HCKOTOPHE PasHOBMIHOCTH XPHM3OKOMI, MEILCONCPIKAIINE
AJTOMOKPEMHEBDBIC CORIMHCHISI, NMHKOBbIE ATIOMOCIITIRATEL I 1. 1.

[oMIMO ONHCAHHBIX IPOMECCOB, B KOTOPHIX KPEMHE3CM yHacT-
ByeT Kak 307b, BIOJAHE BCPOSTHO, HTO B foJsiee TO3JIHHE CTATITH
pasBUTHA B0HBI OKMCIEHNs,? KOrjla BOIBI BOBCE TEPHIOT CBOIO RIC-
NOTHOCTL W CTAHOBATCS HEHTPA/hbHBIMM ML JIa#e caabormenod-
HEIMH, W3BECTHOe 3HAYEHHe MHOJy4alT M HMCTHHHBE pacTBoOphL
kpemuesema. Tak, BIOIHE BO3MOJKHO, 9TO B PAAC CIYHACH obpaso-
BANMe KaJIAMHHA, HEKOTOPHIX pPAa3HOBWJIHOCTEH XPH3OKO/LI (o~
mTasa), HEKOTOPHIX PA3HOBHIHOCTEIl AIOMOCH/IMKATOR OAKA B
T. 1. IPOMCXOIMT IyTeM B3AUMONEHCTBHA MOJCKYIAPHELIX pac-
TBOPOB KpEeMHe3eMa C TeMH HJIM HHBIMH MITHCPATAMT WIx pacTBO-
paMil.

1, maxoHem, HeJBIH pPsX ATIOMOKPEMHEBLIX coeNMIeHnil BO3-
EEKAaeT NP IPONEccax pAadyIOMKeHHs CEePHOKHCIOTHRIME M CyJb-

1 30ab KpeMHe3eMa 3apfKeH OTPIIATEIBHO, 3071 MMHO3EMA I THAPO-
OKICH 3Kelle3d — MPeAMYIIeCTBeHHO IOJIOKATEBHO.
2 A taoKe W B Gojee PAHHWe B HEKOTOPHIX (AHOMAJILHBIX) yHACTHAX.
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gaTHBEIME BOXAMU PA3IMYNBIX ATIOMOCHIAWKATOB pY/HOIl Macch
n GorkoBeix mopox. Ilpm oTnx mpomeccax oTieIIeHHe OCHOBaHMWI
OT KaoJIMHOBOTO gAApa o0YyCIOBIMBACT TIOSIBJAEHHE PasjnYHbLX
MOHEPANoOB KaoTWHUTOBOIO THIA.

Ha ocnoBanmu Beero BLIMEN3TOMKCHHOTO MOMKHO IaTh TaKOR
crmcor nanbojiee BaMKHLIX MUHCPAJIOB KpeMHHs, 00pasyoluxcs
B YCIOBUSIX B0HL OKHCICHHS CYJIbQUIHOTO MECTOPOHICHNASM!

R0 e s s s o1 0g a0
I T R e L L
Y ) e e R e i o (B
Fraaaigitig oo o et s int =510 - Ha O
I'pynna xpusokonabt . « . mCuO-nSi0s-lH20
L'pynna ariomok pesHesnz
coedunenun . . . . . . mAls03-nSi02-1H20
Howmponum . . . . . . . (Fe, Al)205-28105-2H204-aq

B makmiouenue HECKONBKO CJIOB cledyeT CKA3aTh O HCPEIKRO
BCTpEUAloNXcs COy4asx peskoil cunmdurammm Brxojgos u Ooinee
ryGOKNX YYaCTKOB OTAC/LHBLIX 30H OKHCJICHNA.

[lopoteana cuau@uranusg JTOBOILHO YacTo nabuonaercs B 06-
JACTAX € CYXUM KJINMATOM U, BepOATHee Bcero, o0ycJjioBjeHa Ta-
KOMM TIPHUAHAMM.

MMosepxnocTHBIE BOXB cYXNX obiacreii 00BIMHO WMEIOT IOBH-
MEeHHYIO MenognocTh, Oiaromaps YeMy CoIep:KaHue B HUX pac-
TBOPCHHOTO TpeMHe3eMa MOeT ObITh J0CTATOUHO BhicOKuM. Ecnm
Teneps HTH BOB NONAAIOT B NPEENHl 30HB ORMCJACHUA CyIb(HI-
HOT'O MCCTOPOMKICHHA, TO BIOAHE BEPOATHO OKMIATL, YT0 TIpH
BCTpEYe MX ¢ KUCIOTHHIMA M cy/ibLpaTHHIMA pacTBOpaMu 3HATH-
TeILHAA YACTL KpeMHeseMa OyjieT Bhicaskmpathea. M npu namnuei-
MeM TedeHMH HTOTO TPOICCCA BOHA OKNCJICHHA, OCOOEHHO ee mpu-
NOBEpPXHOCTHAS dYacTh, OyjaerT Bee Oosee m Gomee oforamarnes
KPEMHE3EMOM.

B mpyrux cayuanx, upm GorarcTse, HampmMep, PYAHON Macchl
CHTMKATAMUE M TIUPHTOM, CEPHOKICIBE PacTBOPLI, pasiarafd chyi-
KATH, MOI'YT BEI3BaTh pe3akoe o0oralleHue 30HBI ORNCJICHIA KpPeM-
HE3CMOM 3a cUCT BHIHOCA HE TOJHLKO OCHOBAHMI, HO H AJIOMIHUSA.

IMonoGroro poma sABICHAA CKOpee BCero TaKKe MOTYT HpOMC-
XOIUTL HPEUMYIIECTBeHHO B 00JacTAX ¢ CYVXUM U KAPKHM KJINMa-
TOM, TIJle TOBBIMEHHAd KHACIOTHOCTH PACTBOPOB 30HBI OKMACJEHIA
@ OTHOCHTCJILHO BLICOKas Temlepatypa ocofenHo Omaronpusr-
CTBYIOT PAsTIOMKEHNI0 CHIMKATOB M AJIOMOCHIMKATOB ¢ 00paso-
BaHNEM KpemueseMma.

Taxnum ofpazoMm, B o0JacTAX ¢ CYXHM H JRAPKUM KIMMATOM
cHm(UKannA BHIXONOB M 30H OKHCJEHHA B chay o0enX Bhime-
YKazaHHBIX NPHYHH MOKET MMeTh camMoe IHPOKoe pasBuTHe.

1 (06 oroit rpymnne Heckoibko Ooliee moApo0Hbie CBeEHHA MPHBOIATCH
HUKe, IPH ONNCAHWH aJOMITHNA.
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11 neitcteurennno, B Mexcure, Hosoit Mewcwre, Apmuzsone,
Texace, Henane u Homopago BHXOIM MHOMMX CyJbUIHbEX MecTO-
POMICHNI PEBKO CINIHQUIEPOBAHBI, W B psje ciyuaes cuiandn-
Kamug arta #ABifgeTcd Jame MEeHHBLIM IMOUMCKOBLIM IIPU3HAKOM. IIEH—
HOCTH ero 3aKJI0YaeTCsi B TOM, 4TO B YCIOBHAX CYXOTO KINMAaTa
Ipu OTHOCHTEJIHLHO BBICOKOH KHCJIOTHOCTH BOJT 30HLI OKWCJICHWHA
BCE KeJIe30 MOKET OBITH BEBIIEJOYCHO W3 BBIXOJIA, T. €. Heuesaer
nauMoHuT, Haubolee XapaRTePHLIH WHINKATOP BBIXOIOB CYILOHI-
HEIX MECTOPOMEeHMIl.

AxoomMunmii

MeTounmKgoM 2MIIOMHHUA B 30HE OKHCICHHA IO MPENMMYITICCTRY
ABIAIOTCA aJTIOMOCHJIHMKATEI p.VI[HOfI Macchl WJIH 6OIQOBI-IX nopoj.
BTI‘[ ATIOMOCHJIMKATBL IIPpH JIGE[GTBHH Ha HHUX CepHO]{HCJlOTHLIX "IN
KUCIBIX CVJIL(ATHBEIX PAcTBOPOB DPasIaraloTcd, BBIIEIAA Iperxe
BCCIO OCHOBAHHS W 3aTeM aJIOMHHUN W 3aMeliasch B KOHEYHOM
utore kpemuezemoM. [Ipu mHemomauoMm ske pasmoKeHNH, TPH yIE-
JeBOIeM CIHIe KacJUHOBOM sfjipe, Ha MecTe aJlIOMOCHJIMKRATOB BO3-
HHURKaT T¢ WJIKM MHbIe MAHEPAaJbl THIIA RAOJWHHUTA.

IMponexoant B obmEeM UPEMEPHO TO e camoe, 4T0 Hab.o-
JacTesa W IpH Iponeccax ofImmero BHIBETPHBAHMA. Pasuuma ToJlbko
B TOM, YTO B PACCMATPHBAEMBIX YCIIOBHAX TPOIECC PA3/IOHeHHs
HPOMCXOAUT OBICTpee M, KPOME TOr0, 3HAUMTeNILHAs YacTh AJIio-
MHHIS TIepexoauT B pactsop B Biuje cyianfara Alx(SOa)s.

Ilocae atoro cympba amOMURNS BO MHOTOM HALIOMHAHACT CYALOY
FHeIe3a B TeX JKe YCJIOBUAX.

Cyangar amioMuanua XOpomio pacTBOPHM B KUCJIOTHBIX BOAX,
B HeHTpaJLHBEIX Ke H 0cODEHHO TMEJIOYHBIX JICTKO THIPOIA3yeTcH,
fapag B pesyianTate KoJtommHeil pacrsop Al(OH)s.

B cBaszm ¢ oTHM B HayajhHBE CTAIUUA PA3BUTHA 30HLI OKMCIIE-
UUs, TPU TOBKMNIEHHON KUCGIOTHOCTH BOJN, MOMKET HMMETh MecTO
eJIasg Cepus peariuil mMe:may cylIb(aroM ajiOMUHHA U TeMI HIBR
HHLIME pacTBopaMu u MuHepaszami. B wacrtmoecrd, mMoT00HEIM
IyTeM MOryT 00pasoBBIBATLCA HEKOTOPLIE TPYIHO pPacTBOPHMLIE
KOMIUICKCHBIE cyan(arTsl THIa, HAOPUMEp, AJXyHATA, TPYIHO pac-
tBopuMEe (ocaTel I apceHHATHl M T. II.

KpoMe toro, MHOro4mCIeHHAA CEpUA XOPOMIO DACTBOPUMALIX
8 KHCJOTHBIX BONAX IPOCTHIX M CJOMKHBIX CyJIL(ATOB AJIOMUHUSA
MOKET BOBHHKATH NPU MCIIAPEHUMH pPAcTBOPOB COOTBETCTBEHHOIO
COCTaRA. :

B Gonee ke mozpnume cTaguy PasBUTHA 30HBl ORHCIOHHA, IIO
Mepe TOr0 KaK KHCJIOTHOCTH BOJ Bce Oojee u Oojiee majaer, ycH-
JIMBAETCA POJIb JIPYTOH JINHUKM HBOJIONMM ANIOMUHUEBHIX COexH-
wennii. CynsdaTHble pacTBOpPHl JIETKO THAPOAN3YIOTCH, AaBasg
rostonueie pactBopsl AI(OH)s.
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3oms AI(OH)s, sapsmennstii mo TMPeUMyHIeCTBY HOJOKNTEIHHO,
BBICAHKMBACTCH JIAJICC TEMHI NJIH MHBIMH 3IeKTPOINTAMA U 0COGEHHO
JacTo, BCPOATHO, OTPMUATEILHO 3aPMIKCHHBIM T'elieM KpemHeseMma.

B pepsom ciywae momer BHcAmUTLCA WMCTHUI MW TOYTH M-
creiit reqrs Al(OH)s, mawommii  BmocaencTnmm MUHEpPaJbl  TIHIA
TUAPAPTWILINTA @ JiMacropa.

Bo sropom cimywae momywaercs woMmmercusiii ress rammoszema
I KpemHeseMma, M3 KOTODOro B jajhHeiflmeM MOryT oGpasoBaThesi
Te NJIU MHBIC MIHEpAaJbl THHA KAOJMHHUTA.

Il B Tom m B mpyrom cmyuae, wpome Toro, OJTHOBPEMEHHO
¢ Al(OH)s mosker pricasnparnes m Fe(OH)a.

Hapucosannaa cxema spcmommm cyas(ara amommmms mpeji-
onaraeT Kak 6yaro Onl MEpPOKoe pacnpocTpaneHne B 30HAX OKMC-
JICHUSA, HAXOIAMUXCHA B CPEIUHHEIX H OCOOGHHO B KOHEUYHBIX CTa-
AHAX PAsBUTHS, HApPSAY € TeMd WM WHBEIMH JIOMOKPeMHEBHIMIT
COETMHEHNAMH M CBOOOMHBLIX THAPOOKHCIOB AJIOMHHIS.

B  nmeiictButenmnmocT e GarThl KOHCTATAIINM  TIOCIEHIY
B COOTBETCTBEHHBIX 30HAX OKHCJICHUA CPABHUTENLHO PETKIL.

Yem ofnacmsercs nomofnas crymocTsh PasBUTUA TUIPapPTUI-
JIATA, Nacnopa M T. m. — He BIOJIHe scHO. MOMHO aymaTh, Ol
HAKO, 4TO CKyNOCTh OTa B 3HAYMTEILHOH Mepe o00ycJIOBIeHA
MaJIoil ellie N3YHIeHHOCTHIO CJIOKHBIX TIIMHHCTHIX KAOTHHONOMOOHBIX
00pazoBaumii, CTONb YACTHIX B IPeesIaX 30HH OKMCIeHus. Bromme
BEPOATHO, UTO NMpH Bojiee ACTAMBHOM MX H3YUCHHH CJIYYal HAXO-
JOK ¢BOOOIHBIX THAPOOKUCIIOR ATIIOMUHNA Oynyr ropasmo Goee
9aCTHI.

B obmenm sxe, pesiommpys Bee uamomeHHoe BLIE, MOMKHO IaTh
TAKYI0 Ipydylo cxeMy 9BOJIIONNM AIOMIHUEBLIX COETUHEHMUIT,

ATOMOCHINKATE — LPOCTHIE W CIIORHBIE cyindare, docdarsr,
APCeHMATHL ¥ T. I, —> THAPOOKACIB U ATOMOKPEMHEBRIE COC/IH-
HEHU4.

I ectu poBamuts cona, uto, kak yme YUOMHHAIOCh, PH He-
HOJHOM PasjloeHHH AJIOMOCUINKATOB MOIYT TaKiKe BO3HUKATL
Pa3nAYHBEIE (OCTATOUHBIC) AJIOMOKPCMHEBBIE COSTHHEHHS, TO BCeM
BBIMMEYKAZAHHLIM,  BEDOATHO, U OLPEICIAIOTCA TIAABHENIMEe O0CO-
GeHHOCTH NOBeJleHUA ATIOMUHHA B YCIOBHAX 3OHM OKUCIICHN A
CYABOUIHOTO MECTOPOMICHUA.

Cynepresnas ero MHHepaJIOTHA 37eCh ¢PABHATEALHO H30OMILHA
H CXCMATHIECKH MOZKCT OBITL IIPEJICTABICHA B TAKOM BUIE.

T'mapookncasi]

Mo macrosmero Bpemennm B 30HAX OKHCIICHUA ¢ HOMHON HOCTO-
BEPHOCTBIO KOHCTATHPOBAH TONLKO ruapapruaat — AlsQs-3H:0,
BCTPEYeHHEN] B OYeHb PEJKAX CAYYagx M B HEYTOMHBIX KOMMYe-
cTBax.
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Har yrasmBasgock yike, mojpofHOoe CKyIHOE pasBuTHe THIPO-
OKPCJIOB AJIOMUHEWSA, BO3MOGKHO, CBA3AHO ¢ MAaJloil ellle WaydeH-
HOCTRLIO XHCDYVIHONY MUHEPaJIOTHH 30HH QKHCJIeHNH.

Boofme ke B 9TUX YCIAOBHAX BHOIHE BEPOATHO OKUIATH U
APYTHX THAPOOKHCIOB aiOMHHAA (M3 TPYNIbl MOHOTHIPATOB M
TeTparmaparo)B.

Cyasdars

dto camasg nOUIBHAM, MOKANIYIl, TPyIHa cpe/l MUHEPAIon
aJIOMIHES, PAa3BHBAKIIHNXCSA B 30HC OKHEJICHHA.

31ech BCTPEYECHO CBLINE JABYX JACCATKOB HPOCTHIX M CIIOMSHBIX
C}'J’Il:d)aTOB, cojiepmammnx ATMOMUHIIT KaK IJIABHYIO IJIN BamHYIO
cocrasuyio uacth. [lpeofmanaromee GoJbIIMHCTBO M3 HUX TIpe-
KpacHo pacTBOpHUMO B BOJe, B CBA3H C YeM C}’Hl:(i)aTbl 9TH peaKro
pPasBHBAIOTCS B CROMBKO-HAOYIb 3HAUMTCILHBIX KOJIHYecTBAX.
Mcrmouenne cocTapiaAer CPaBHUTENLHO TPYLHO PacTBOPUMBIH
anmynur — (K,Na)20-3A1203-48035.6H20,1 Mnuepas;, noBoiLHO
9aCTO BCTPCYAIOMMIICA B BOHAX OKMCJIGHHA U HePeAKO B OOJILImuX
KOJIMYCCTRAX,

@ocdarnl 1 apeeHuaTsl

B sonmax owwcienita wanecTno meckoInKo ¢gocedaros n apecenna-
TOB, COICPHKANINX ATMIOMUHNIT KAK JIABHVIO COCTABHYIO 4acTh. Bcee
OHII OTHOCATCA K KaTeropuy OYeHbL penrnx. Bosee wacto BeTpe-
q9ai0TesA JIWINB CJACAYIOIMEe ABa MuHepaja:

Bageasum .+ . . . . . . . 3Al03-2P:0;5-12H20
Bupwaa e v v+ v o o+ CuO-3A1,03-2P505-9H20
Coanrarni

Camas Bammasg IpyIIa MHHePajlOB allOMUHUS B 30HE OKMCIe-
HnfA, ocofenHo HMHPOKO IpelcTaBIeHHAd B TeX CIVYAAX, KOTIa
pyanag Macca man GOKOBBIe TOPOJbl DOTaThl ATIOMOCHITUKATAMM.

Apieuna Tar Has3BIBaeMOl RKaoanHU3AmuM OOKOBLIX TIOPO/L
B CBA3K C MPOIECcCaMi OKHACICHNA CYJIb(HUIHLIX PYI UMCIOT YPE3BHI-
galino mupokoe pacnpocTpancuue. Momxuo mymatn Jaske, 4TO
B nojapigionieM OONLITWHCTBE clyuaeB KaoJUHU3aIHsa, CBA3AH-
Hag ¢ CcyAbQUIHBIMH MeCTOPOKIACHHAMH, OO0YCIIOBICHA WMCHHIO
BRIMCYKAa3aHHOU IPHUYAHOI, TaK KaK CJAVYal BIOJHE JIOCTOBEPHO
AOKRAzanHON THIOreHHON KAOJNHHU3ANNN YpPe3BLIMAHHO PeIKu.

JletanbHo MuHepalorna ajllOMOKPEMHCBBIX MHHEpajioB: 30HI
OKHCJEHNA He M3y4eHa, W o00bHn0 pasznooGpasHble ITMHHCTHIEC

! J4BCCTHRI M YMCTO HATPHEBHe DPAa3HOCTH, Has3hiBaeMble HATPOAJIYHM-
TaMH.
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H HaoﬂﬂHOHOHOﬁHHC arrperandm, BeTpevamoiuecda 37ech U upen-
CTABJIAIIINE CJOKHDIe MeXaHW4YeCKHue CcMecHu, OlpelednTcda Hawr
«RAOJIMUBY Uil BOOOIIe HOYT IIOJ HA3BAHUEM (IITMID.

C HECOMIEHHOCTLIO, OAHAKO, YCTAHOBIEHO MMPOKOE Pa3BUTHE
3eCh MHOIHX MMHEPAQJIOB M3 I'pynubl coenunsenuit tuna mAl:Qs-
-nSi02-{H2C.

Ocofienno ke 4acTo KOHCTATHPYETCsi TPHACYTCTBHE KAOJIHUTA
(A1205-25102-2H20), ramnyasura (Al203-25102-nH20) u ammo-
dana (Al203-SiO2.nH20).

ITomumo uneTsx aJllOMOKPEeMAeBbBIX COB}IHHBHIII‘”‘[, BCCbBMA HE-
PEIKO B 30HAX OKMCJICHNA KOHCTATUPVIOTCH PAasIMuHBe CYNCpPrei-
HOTO NPOUCXOHICHIA allOMOCHITIKATLL, COAepsKanlue HuHE, Melb,
HOKCJIBL I T. II., yHOMMHABIIHECA Bbille IpPH OIMCAHNL COOTBET-
CTBEHHBLIX 9JEMEHTOB.

KHaapunii 1 marmnii

Ofa atu siementa, cTOJIL OOLIYHLIC I HOPMAILHBIX TPYHTO-
BLIX BOJ[, HE MCHee¢ THMINWYHBI M JIJIA BOJI 30HBI OKUCJICHUA, U ana-
JIM3bl PYAHUYHBIX BOJ{ 0e3 HCRIIOYEHHA NOKA3BIBAIOT BHICOKOC HX
cojepHianme.

Cynndat RaIpuug NP HOPMAJILHOM TeMmepatype pacTBOPHM
B KOIHuecTBe 2 I/l, B KHCIOTHRIX Ke BOJAX PacTBOPHMOCTb €ro
ropasyio BhLIIIe:

Cyandar marmma obmagaeT NpPeKPACHOM PACTBOPAMOCTBEIO W
B YUCTOH BOJE, M [pPH HOPMAJLHOH TeMoepaType ero pacTBOPH-
MOCTL ONpejesserca B 304.3 r/u.

Tark kak NcTOUHHKOB cHaduMCHUSA N KaJbIHUeM M MardHgeM He-
KJII0UATeJILHO MHOTO, TO B CBfA3U € VKA3AHHOH BLIIIE PACTBOPH-
MOCTLIO C}'.TIIJKIJHTOB HET HUYCTO YIUBHTEJLHOI'O B BBICOKOM OTHOCH-
TEJbLHO COMCPHAHUM M RaJbIlHg U MAarHufg B HKHCJOTHBLIX W CyIb-
(daTHBIX BOXAX 30HBI OKRMCJICHUS.

Hazee cuexyer orMeTuTh TO 06CTOATENLCTBO, ITO GOABITUHCTRO
- MEHEPAJIOB KaJlbIUd M MarHu#, Moryuux o0pa3oBaThca B 30HE
OKHCJICHNHA, Kak-TO: pasnooOpasneie rapOonatsl, cyiabdarsi, doc-
¢daThl, apceEHaTH I T. II., CPABHUTCIALHO JICTKO PACTBOPHMBI Ia3ES
B caboKUCIOTHRX Bogax. TpyaHO O:KUIATH HODTOMY CHOILKO-
Hnhy1b 3HAYATCIBHOTO PasBUTHA MHHEPATOB KAJILINA M MATHUA
B paHHue crajiuy pasBuTHA 30HLI ORKMCJICHHS. Ho oa:Ke 1 B fosee
OO3ANNE CTAAHi MHOTHE M3 CYHNCPTCHHBIX MAHEPAIOB KAJLIMA
i MarHma He ABIAITCH CKOJLKO-HUOYIh VCTONYHMBBEIMU, TaK Kak
001a1a10T BIOJTHE 3AMETHOIL PACTBOPHMOCTLEI0O B HOPMAJILHBIX TPYH-
TOBBIX BOJax (OurapOoHATHRIX, HEliTPATLLHBIX W ¢JAA0ONIETOYHBIX )
II MOCTCTIEHHO BBINEIAYMBAIOTCS WM 3aMEIaloTcsa KapOoHaTaMiu.

Bee crazamnoe JemaeT IOHATHBIM, [MOYEMY MUHEPAJIbl KalbIHAg
1 Maruug cynepreHHoro IPoHCXO;KIeHHs, KaKk HPaBuIo, He MMeIoT
60NbmOro 3HAYEHUA B COCTABe OKUCICHHBIX PYI.
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WM, noskanyii, JMmME B ycaoBUAX cuemupuyecKku KkapOoHATHOMH
cpensl, HATIPUMEP B MECTOPOKICHHAX, 3ajleralolliX B HM3BECTHA-
KAX Wi JIOJIOMHTAX, BOHBI OKHCJIEHHA B IIO3JTHME CTaJHU CBOETO
pasBuTHA MOT'YT 3aKJI04YaTh B cebe GoIbIIe KoMudecTBa KapOona-
TOB KaJdbI¥lfg W MarHnsg, BLIHCCCHHBIX M3 6OHDBLIX IlOpOIl.

Mocae v1UX KPATKUX 3aMEUYAHMI PACCMOTPUM Teneph CTOMNb e
CXeMaTUYHO CYHePTeHHYI0 MHHCPAJOTUI0 KAILIUd M MarHusg B ye-
JIOBUSIX BOHBI OKHCIIEHNS.

Tanonmapie coeMHEHNAH

B ouenp pejarux ¢ayyasx B 30HAX OKHMCJIEHHSI MeCTOPOAKIEHIII,
3aK/I09AONNE B cebe THIOreHHBLT (INOPHT, MOCIeTHUI BCTpe-
yaerca M Kak cynepreHHoe obpazoBaHme. Taw, B OKMCIICHHBIX
pynax mecroposkaenna Casmackoe Ne O (moctounoe Jabaiikaine),
B IyCTOTaX JIMMOHATOB HEPEAKO BeTpedauch KpymHse (10 6 mwm)
H MeJIKme RyOmdYecKue KpPUCTaJUILL cylepreHHoro ¢gumoopnra 6ie-
HOPO30BOTO TBETA,

KapGonaTtsl

Cyneprennsle KaJbOUT M aparoHnT, KAk OTMEYajioch yiKe,
B OTACJBLHEIX CIYy4YafgX HOJydalinT OoJbIIOe pasBUTHE B Ipejenax
30HBl OKMcseHnA. B He3HAUNTENILHEIX Ke KOJIHYecTBAX OHH MOYTH
HOCTOAHHO BCTpewaloTesA BO BCeX 30HAX ORHMCIEHHs, BOMEL
KOTOPBIX BOBCE YiKe YTPATHIIH KucaoTHHI Xapaktep. C a1oi Toukn
apennsa Gomee MM Menee PETHOHAVILHOE PA3BHTAE UX B OKUCIIeH-
HOM Martepualie, KaKk IPaBUII0, YKasblBaeT HA 0YeHL HO3ITHHE CTaXIH
pPasBHTHSA 30HBI OKUCJIEHIS.

IMoMuMo KampmmTa M aparokuTa, BUIOJIHE HecoMHEHHO oOpaso-
BaHHe BO MHOTHX CIyYaAX M TAKNX KapOOHATOB, KaK MAarHesuT,
TOTOMHAT, AHKEPHT, HO (AKTOB 3HAYNTEILHOTO WX Pa3BUTHA B pac-
CcMAaTPHBaeMbIX YCJIOBHAX HE M3BECTHO.

Cyansarsl

HamGomee BamcabME B 9TOI Ipynme ABIAIOTCA A KalbIHg
ranc (CaS04-2H20) u mma marmus sucomur (MgSO4-7TH:0).

I'une MCEAOUNTEILEHO YacT KAk MHuHepaJd-nmpumMech B OKHUCIIeH-
HBIX PyJax, HO IOYTM HHKOTIA HE JAET CKOMLKO-HUOyAL 3HAYMA-
TEJBHBIX CHROIIJICHWM.

B 1o e Bpems Bechma wactoe msobmiame KapboHaTOB B GoKO-
BEIX LOPOJAX WJIN PYAHOI Macce, HEHTPAIM3YIOMHX KHUCIAOTHOCTD
BOJ 30HLI OKHCJIEHNA, W IIMPOKOE NPOABICHNE 3/leCh TAKHX peax-
Huif, KaK:

CaCO3 + H2S04 = CaS04 + H20 -+ COs,
CaCOs 4 RS04 = CaSO4 4+ RCOs,



Kasaznock OB, NOMKHEL GBI 06yCIoRAEBATEH SIIAYATENLHOe pas-
BATHE IMIICA B OKHCJICHHBIX pynax. OueBmano mee e, 9To pacTso-
pamocth (aSOs, onpeseasomascs B 2 r/n, sBiserca B VeJaoBnsix
UMPKEVIAUME BOX B 1pefesiaX 30HH OKHCJACHHWA BOONHG NOCTATOY-
HOH 111 BHIMBIBAHHA rumca. I, BepoATHO, B opme CaSO4 paccen-
BAIOTCA DOJbIIME KoJmuecTsa cephl ma ORMCIIAKMEToca CyaLdu-
HOTO MECTODORICII.

Yo kacaetcs sncomura, 10 OpeKpacHas pacTBOPMMOCTE B BOJIE
BOBCC Y3k OrpaHMYUBACT CKCJILKO-HMOVIL MHpPOKOe ero pacnpo-
CTPalicine B OKUCJICHHOM MaTepuane. Mmmepas aror BCTpedaercs
B HIYTORHLIX KOJUYECTBAX M CPABHUTEILHO PEIKO B BHIE BHILBe-
TOB HA CTEHKAX TeX WJIHM HHBIX IYCTOT.

Moaabaatee m soardpavare

B ouens peakumx caywasx B aomax ORHCJICHHA COOTBETCTBEH-
HBIX MECTOPOKIeHNH Pa3BHBAIOTCH MOBEJJINT I CyMepreHunli mee-
JIT, ONUCHIBABIIAECH BEIIIE,

Docarn

Cayuan ofpasopauus CYLEPTCHHOTO amaTuTa B 30HE ORMCIICHNH
XOTA W KpailHe PejIKH, HO BCe Ke HE HeH3BECTHEL !

Apcennatn

Tpu onmcanmn Mpmibaka Bime Gria OPHBENCHA CPABHHTEJILHO
O0MIIbHAA TPylIIAa aPCeHHATOB KaNbIus i maraia. Bee ouwu upu-
HAJITICRAT K KATCTOPHH MUHEPATUB OYCHL PEIKHEX, HUKOTJA npu-
TOM He BCTPevalOIHUXCA B (OJLIIOM KOIHYCCTBE.

Banajiatni

Mapectno meckonnko Bamagaton RalbIiA, CRA3AHAKX ¢ 30HOMH
ORHCJICHUS ¢BOe0OpasHeliero naTpoHITOROro MecTopo:kaenna Mn-
nac-Parpa (ITepy). Jlpyrme amamarst xambmus me myeior OpAMOi
CBASH ¢ CyIb(QUIHBIME pyamu. '

Cmkarn

CHIMRATHL KAZBOUA M 0COGEHHO MATHHA, HECOMHCNHO HEPeJTKO
ofpasylomuecss B paccMaTpHBaeMbIx YCIIOBHAX, COBEPINEHHO eIIe
e M3y9ajluch, M HOTOMY 37IeCh TPYAHO HMPHBECTH CROABKO-HUGY b
KOHKDETHBIe JaHHEIe,

! @ocdatel ypama m Kaasmus m YpaHa m MarHHUS 3]lech He HPHBOJMM,
TaK KaKk OHNM He MMEIOT NPAMOI CBA3H ¢ CYIb(WIHBMI pynamum.
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Ranuii u naTpnii

OcroBuble 0CO0EHHOCTH TEOXWMHUN IIEIOYHBIX METaJUIOB B pac-
CMATPHUBACMBIX YCIOBHAX JIO CHX 10D OCTAIOTCA eIle He H3yueH-
HBIMA. Messay TeM, BpSIL JH MOKHO COMHEBATLCA, 4TO M HATPUIl
I Kajuil OKasHRBAT OOJbIMOe BJINAHWE Ha 00Ul XOI IPOLEeccon
MIHCPaJ000Pa30BaHNA 30HBL OKHCIIGHITS.

B Bonax mocae¢nueit oba oHE, CyAA IO AHAJU3AM PyTHHYHBIX
BOJA, TPUCYTCTBYIOT DOCTOAHHO M B 3HAYNTENLHBIX KOJIHYCCTBAX.
O6a oum, M aro OcOOEHHO BamHO, 00pasyioT MeJbll psl JErKo
PACTBOPUMBIX COGNMIHEHMIT ¢ JIPYIUMI MAJIOMOJBUAKHBIMIL DIICMCH-
TaMi, TAKHMH, HANMPUMEp, KAK MBIIIBAK, CypbMa, Bonb(pam n
T. 1., U HECOMHEHHO OJIArONPHATCTBYIOT MUTPANN TOAOOHBIX
MAJIOHOIBHAKHBIX 9JIEMEHTOB.

Bnoase BepOATHO 3aTeM WX CeDbE3HONe ydacTne B HeJIoM pAfe
BAMCHEIIIMX peaKnuil 80HB ORMCJICHUA. Y3Ke MPHUBOJNIMCH BHIIE,
NP OMUCaHHI HUHKA, HEKOTOPLIE J8HHbe, 3acTaBjisiolue mpeno-
JaraTh SHAUYMTENLHYIO HMHOTHA pPOJIb MEJIOYHLIX METUNIOB IpH
zaMemicHuM KapOOHATOM IMHKA KapOOHATOB IEJIOYHO3EMEJILHBIX
MEeTaJIoB,

B to me BpeMa Oiarojaps NPeKpacuoil pacTBOPEMOCTH IIO-
NaBIAAI0ILero GOIBIIMHCTEA COBAMHEHUIT HAaTPUsl ¥ Rajlius, MOTY-
mux 00pasoBaThCsl B YCJOBHAX 30HBL OKUCICHWs, TpAMOe yda-
¢TMe MX B COCTaBe OKHCJCHHOIO MaTepHajia 4pesBbuUaliHO HeBe-
IURO.

I1 B macTosAmee BpeMa B OKMCIAGHHBIX pPYJax MBI 3HACM BCeI'O
15—20 muBepajoB, O IPENMYINECTBY OYeHb PEJIKMX, B COCTaB
KOTOPBIX HATPHMIl M KaJauil BXOMAT KAK CYIMEcTBEHHasg COCTABHAH
4acTh.

Cpemm aTuX MilHepamoR HauGojbliee 3Hauenue IMe0T APO-
ant  [(K,Na)20.3Fe203-4805-6H20] u  axynur [(K,Na):0-
-3A12035-4503-6H=20].

Bee ocTainbHBe, TPEICTABICHHBIC HECKOILKUME cyiLpaTamn
JKeIe3a W Mesiouel, cyihdaraMyu MeIM M Iesovell ¥ HeCKOJLKEMA
apceHMaTaMi, OTHOCATCH K KaTeropMu MHUHCPANOB OYeHbL PEARIX,
BCTPEUEHHDLIX. B HUYTOKHOM KOJMYECTBE B OJHOM-JBYX IyHKTax.



FACED T PET A

OCOBEHHOCTH 30HbI ORHUCJIEHIA
B UX IPHJOREHUN K OUEHKE, PASBEARE
1 HOUCKAM CYJb®UJAHBIX MECTOPOKEHII

B mpenmiaymux dacrax paboThl M3JI0KeH OOMMPHEIN MaTe-
pHaj, XapakTepuayoImuil KaK TIeoXUMHI0 HEKOTOPHIX BajKHBIX
IJIA HAC ODJIGMEHTOB B YCIOBHAX B0HBI OKHUCIEHHASA CYJIbQHIT-
HBEIX MECTOPO:KIAEHUH, TaK H obmume 0coOeHHOCTH pPA3BUTUA IIO-
cIIeiHei .

Bo Bcex cayuyagx Ipu 2TOM H3JI0:KeHHe MaTephmaja Beloch
TakuM oOpasoM, 4ToOBl Pe3KO LHOMUEPKHYTE Te 0cOOeHHOCTH B Teo-
XUMHN OTACIBLHBIX 3JIEMEHTOB, KOTOPBIe MOIJIN OBl OBITH HCIIOIbL30-
BAHLI B NPAKTHYeCKOH paboTe MpOCHEKTOpa M pasBejiuuKka pyIHEIX
MECTOPOKISHIIT,

B cBaA3x ¢ aTuM B Hacrodmeid dacTm padoTH, EMeIIeH WHCTO
UPUKIANHOE HABHAYCHHUE, BIIOJIHE BO3MOMKHBIM OydeT orpaHmIuThbesA
JIAIIL HEeKOTOPRIMU ODU{NMKM YKA3aHMAMA, IPeAMYIIeCTBeHHO MeTOo-
IEYecCKOro Xapaxkrepa.

Mbr pacecMoTpuM 34ech clIeIyIOIue BOIPOCHL

[Tpeikie Bcero BOMPOc O TOM, KakUM 00pasoM HeoOXOoMMMO IO~
XOIMTh K MCCICTOBAHUI TOH MM MHOM 30HBL OKMCICHMHA ¢ IEbI0
MOJAy4uTh OLEGHKY HEKOTOPHIX ocobeHHOCTEH Cyab(uIHOTO MecTo-
pos.leHuss B ero Oosee riay0oKMX dYacTAX, He B3aTPOHYTHIX elle
HPOmecCaMA OKHCJIEHHH.

Jamee cxeMaTnyecKu PaccMOTPUM BOIIPOCH, CBA3AHHEIE ¢ OIEH-
KOl ¢aMoil 30HBl OKHCIGHHA, a MMEHHO BOIIPOCHL O €e HPOTH:KeH-
HOCTH B TIyOHHY, 0 KoJeOaHMAX B COACPIKAHNM METAJJIOB B OKHC-
JIGHHEIX PyOax, mX YJIeJILHOM Bece M T. .

M, maxomel, B 3aK/II0YCHIC OCTAHOBHMCA HA TeX 0CODEHHOCTAX
30H OKHC/ICHHS, KOTOPBIE MOTYT OBITH HCIOJIB30BAHEL P MOMCKO-
BEIX HCCIeIOBaHUAX.

[Tpu m3nosenmnm BceX STHX Tpex pasjieloB B OCHOBHOM pac-
CcMATPUBATLCA OYIyT Te CAyYadm, KOTJa 30HA OKHUCIeHHA HOCTHTIIA
CPeIMHHEIX MJIM KOHeYHEIX CTAJMI CBOErO PasBHTHA,
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1. OIEHKA HEKOTOPBIX OCOBEHHOCTEH CYJbO®UIHOIO
MECTOPOSR/IEHHA IO XAPAKTEPY 30HDLI OKUCJIEHNA

3 mceil Tpynmst BoIpocOB, CBA3AHHBIX VIOMAHYTOH omen-
KOIf, IVIaBHOE BHAYCHII® IMEET BOIPOC 00 ONpPENeseHUN KAuecTBeH-
HOTO H ROJIMIECTBEHHOTO MUHEPATIOTIYECKOI0 COCTABA CYJIb(IIHEIX
Py IO XapakTepy pyA OKHCICHHEIX.

B meroropeix ciyuasx satem mssectHoe s3HaucHme npuofperaer
Bonpoc 00 onpejieennmit (OPMBL MECTOPORICHIS N er0 MOMUIOCTI!
B HCORHCIEHHLIX YYACTKAX 110 COOTBOTCTBEHHBIM IAHHBIM 30HLI
OKUCJICHST. :

Jpyrue mompocel, kak, manpumep, Bompoc o MACKUPOBKE Xa-
paxkTepa usmeHeHns GOKOBBIX TMOPOX HPH HPOLECCAX ORUCICHWUH
M T. 1., 0cO00T0 3HAYEHUSA HE MMEIOT.

B cBA3su ¢ oTuM MBI paceMoTpnM 37ech TOJNRKO NepPBHe 7BA BO-
npoca.

Ounpejesrenne Munepazornueckoro cocrasa cyabpuaubix pyj
0 XapaRTepy py/i OKUCIeHHBIX

[Ipn pemenwun sroro mompoca B HEePBYIO ovepelh HeoOXOoxmMo
HONBEPTHYTHL CAMOMY TIIATEJILHOMY H3YUCHMI0 MHHEPAJTOTHYCCKHH
COCTAB OKHCTEHHBIX PYI.

Briscnns nocaenaunit Bo Beex JICTANAX, B JlaTbHeIeM ciemxyer
y9ecTh Kak ofmue 0coOOeHHOCTH TCOXUMUT B YCJIOBHAX 30HK OKIC-
JEHU I TeX NJIN MHEIX BCTpe‘leHHHX B pyI[ﬂX JJIEMEeHTOB, TakK paB*
HEIM 06pa30M ¥ BCIO COBOKYMHOCTD pakTopoB, peryampynomux xoj
OKHCJCHUA TaHHOTO MECTOPORACHIA.

H nums nocne 9Toro BO3MOMKIHO Oyzer npucTYNUTE K WHTepIpe-
TamaH cOOPaHHBIX (GAKTOB UIA PCMICHAA BONPOCA O TOM, YTO 3Ke
npefcrasisger cobolo cyabfugnas pyma HCCJIC/YeMOTO  MeCTOpPO-
JRJTCHIA.

B nomasasomem GonnmmHEcTBe clly4aeB, IPH OTHOCHUTEJLHOM
eie o6UANN B B0HE OKMCJICHNA Pa3iMyHBIX MIIHEDAJIOR, XapaKrep-
HBIX JUIA OTACJBHBEIX 3JIEMEHTOR CYABQUIHBIX PYI, BOCCTAHOBJICHHE
cocTana MocHeNHNX, IO Kpaiineil Mepe ¢ uMcTO KadecTBeHHOH CTO-
POHBL, ¢ TOCTABUT HHKAKUX 0cOOBIX 3arpyjuennii. [Tocmemmme
BOSHHKHYT JIHIb TOrJA, KOTAA Mbl BCTPETHMCH CO CAY4aeM PEe3Ko
BBIIETOTEHHOIl 30HBI OKMCJICHASA, HHAYE TOBOPH, €O CIIy4aeM 30HEI
ORHCJICHI A, NOCTHTIIell KPallHuX cTajanil cROero passuTtns.

B stoM cayuae oxncienusiit MAaTepuasl cOCTOUT HOYTH HCKITI0Yi-
TEJIbHO W3 TPOAYKTOB, HE NO3BONAKINHX CIEJTATH 0oJiee WIH MeHee
OTHOZHAYHYI0 WHTEPIPETaNiio, TAKNX, KaK OKUCIBL 1 THAPOOKHCITHI
Aejlesa W Mapramna, pasimdHble QOPMBH KpeMHe3eMa, pasiMyuHbe

| ATOMOKPeMHeBbIe COeXMHeHNs W T. 1I.

IIpu Takom xapartepe oKmCIeHHBIX PYX HepelKo ORIBAET TPYAHO

AdiKe PelnTh BONPOC O TOM, CYJAbL(UIHEE JU PYAR JaaH HAYAIO
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mojofHOMY OKnclenHomy smatepuany. lledsiii pax cHITKaTHEIX
mopoj, KapOoHaTHRIX M T. L. B IpoIeccax o0IIero BEIBeTPHBAHHA
MOJKeT JOCTABATH B KOHEYHOM HTOTe IPOAYKTHI, IOYTA BIIOJIHE
AHAJIOTHYHEIE BhIMIeNePeylncIeHHBIM.

Opuako u B atux HanGosee TPYAHBIX JUIS MHTePIPETANUI CJIY-
uagx MeTOJ MCCIeIOBAHHA OCTACTCA B CYN[HOCTH TeM jKe CaMbIM,
4TO W B caydYasx OoJsiee JIErKHX, 4 UMEHHO TiHarelbHelillee nayde-
HAe MHHEPAJOIMN OKNCJIEHHBIX PyJ Ha Oase o0mell TeOXHMIH 30HEL
OKHMCJICHUH . Bouabmee BHUMaHTE TOIBKO OpuaeTcA yJIeJuTh m3yude-
HUI0 TAKUX BOIPOCOB, KAK TEKCTYPH JIUMOHNUTOR, XapakTep Mame-
Heansa OOROBEIX mopoj m T. m. Hajgo moMHNTL, 49TO cliydam coBep-
HIEHHOTO yJjlaJieHusi BCeX XapakTepPHRX HIPOAYKTOB OKHCIEHHSA
CYJIBPUIOB HCKIIOUATEBHO PeJKH, I NPH TIIAaTeJIbHOM HCC/el0Ba-
HUH, HANPUMep, KamyUMXcHd BUOIHe «0e3:KI3HEHHBIMIO? JIHMOHH-
TOB CyJAbQUIHOIO NPOUCXOATeHNA B HEX Beera MOYTH MOYKHO OTHI-
CKaTh, IIYCTh B HUYTOMHEIX KOJAMYECTBAX, Te MM WHEE MUHCDAJIE,
XapakTepHile I OKHCJIeHHA CYIbQHIOB.

Vmesi B BUIY 5TY BajKHOCTH MOAPOOHEIHMEro M3yYeHHA MUHE-
pajzorum OKHCJIeHHBIX DY, OCTAHOBUMCH Hpesjie Bcero Ha Hero-
TOPBIX HYHCTO TEXHUYCCHKHX BONpocax, CBA3AHHBIX ¢ H3YUYeHHeM
muHepanornn 3oHm okmeaenns. [ocae ke pacemorpenns aTux Bo-
HPOCcOB Kparko pasfepeM IyTH HCIOIB30BAHAA OCTATOYHBIX CYJIh-
¢unos, xaparrepHEX (PYKOBOAAIMNX) MHHEPAJIOB OKHCJICHHBIX
PYI M TeKCTYpP JUMOHHTOB, B IEJAAX ONpeNENeHAH cOcTaBa HCXOJ-
HEIX cyabQuaasx pyia. M B 3ariovenne paceMoTpEM, KakaM obpa-
30M HEOOX0IMMO JIAHHBIE, [T0JIYYeHHRIe IPU N3YYeHAN OKHACAEHHBIN
PYyJl, KOPPEKTHPOBAThL JAHHEIMU II0 0O0MmMel TeoXHMUHN OTHeTbHBIX
9JIEMEHTOB B YCJOBUAX 30HBI OKHCJEHUA.

(0 HEKOTOpPBIX YHCTO TEXHHYCCKUX EBODPOCAX, CEABAHNBIX
¢ U3yYCHHCM MHHCPAJOTHH OKHCICHHBIX Py/I

3/ech B NepBYI0 OYepedh clelyeT MOTYePKHYTH TO 00CTOATENb-
CTBO, YTO B IIPHIOBEPXHOCTHBIX UacTAX 30HHE OKACIEHNA, a UMERHO
R TaK HABKIBAEMOM [OBEPXHOCTHOM CJI0e (BRITIOYAA CIOJIA W HITIORNIT),
MBI MOFKEM BCTPETHTELCSA ¢ MAaTepPHAJIOM, OYCHE TPYIHBIM JIST WHTE]-
nperamun. Ouens vacto 910 OyAeT Pe3KO BHINEI0OUEHHBII MaTepuart,
HOYTH OCBOOOKICHHBIN OT TeX XapaKTePHHIX MHHepaloB, KOTOPHIe
TAK TOMOTAIOT IIPW BOCCTAHOBIEHNU IePBOHAYAIBHOTO cOCTaBa
pya. Peske, npu BRICOKOM ¢TOAHNN TPYHTOBBIX BOJ, ABJICHHA KaTnI-
JAPHOTO HOLBEMA MOTYT 0OVCIOBHTE 3Aech BRIOOPOUHYIO KOHIEHT-
pPaIMo OT/eNHHBIX COeJIWHEHWIl, He BCeTJa THIHYHEIX JJIA PANO-
BOil Maccnl orucaeHHBIX pyjn. Hpome Toro, smeck ke mmpokoe pas-
BATHE MOU'YT IOJYYUThH 4mcTo (uauuecKne ABIeHNA BHIMBIBAHWA
OXPHCTHIX WPOAVKTOB M HAMHBaHWA IOCTOPOHHEI0 MaTepmana,
TAKKEe WHOTJA BechMa 3aTpyAHAINNEe IOCTOBePHYID HHTepHpe-
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vammio. M, HarkoHer, maHckl HATH B IOBEPXHOCTHOM CJIO€ OCTaTO4-
HEIe CYIL(U/bI, KaK IPaBujIo, ropasao 6o/ee orpaHuieHsl, HeKeln
B TOPU30HTAX 30HB OKHCJIEHHA, HEIIOCPCJCTEEHHO IOJCTHIIAIONINX
9TOT CJIOH.

Pasymeercsi, BoO MHOTHX CJy4YasdX HOBEPXHOCTHBIH CJIOH W He
AOCTABUT BeeX TeX B3aTpyAHeHull, YT0 IepPeYMCJICHBl BbLIIC, HO
BO3MOKHOCTh BCTPETUThH 10/l00HbBIe 3aTPYIHeHN A HeOOXOMUMO HMETh
B BUTY. !

B cpsism ¢ aTuM cliegyeT Beerja HpU MCCIeTOBAHAM TOTO MM
MHOTI'0 BBIXOJa C¢TPeMUThHCA MOJYUUTH Mmarepuajg mus3 TOPU3OHTOB,
PacUolIoKeHHEX HeCKOJILKO IIyd:Ke DOBePXHOCTHOIO CJIOA.

Ilamee meoOXoamMo, uMesl B BHAY KpaiiHiol OOHYHO HEOIHO-
POMHOCTH OKMCJIEHHLIX PY/, IOABEPTHYTH MCCJENOBAHHIO MO BO3-
MOKHOCTH OOJIbIINE KOJUYecTBA MaTepuajia M 10 BOBMOMKHOCTH M3
Pa’3JInYHLIX IIYHKTOB BHIXOOA. O‘IGHB 4acTo HUYTOMKHAA JeTalib
cocTaBa OKMCJCHHBLIX PyA OpocaeT ApKUil CBeT HA OCHOBHBIC 0CO-
© GEHHOCTH COCTaBa PyHA CYJIb(QuIubIx.

B npaxkruke apropa OBLIO HECKOJILKO CIYYaeB, KOrJla B BHIXO[E,
KazapoieMcs CIIOMKEHHBIM JINIIL KBapIeM M JIMMOHUTOM, IOCJIe
JUIMTEIBHOH PAGOTEL MOJOTKOM M JIyHOH OOHApYKUBAJICA MeJIbli
PAL MUHEPATOB, HO3BOJIABIIHMX COBEPIICHHO HMHA4e HHTePIPeTH-
poBaTh BBIXOJ.

Ciieyer MOMHHTE elle, 9TO B cJy4asaX Pe3KOTo BHINeJaYdBaHOA
MAaHCH HAlTH Te WAM MHLIC XapaKTepPHEE MHHEPaJbl OCOOEHHO
BEJMKM [PU UCCIENOBAHUYM PAa3HOOOPa3HBEIX HYCTOT B OKHCJICHHOM
martepuane. OUeHL YacTo MMEHHO 3JeCh MOKHO ellle OTHICKATH,
HanpuMep, TOHKHE KOPKH KPHCTALUIMKOB KAIAMHHA, T'eTCPOJIHTA,
faganTnTa, Majgaxura n T. 0. Hpome Toro, MUHEPaILl, OT/10HKEHHbIE
Ha cTeHKAX IMycror, 00BMHO GoJiee MW MeHee XOPOMIO MHIMBUTYa-
JIM3APOBANGL M 9ACTO HEIIOXO OKPHCTAJJIM30BAHEL, HUTO 1103BOJAET
CPABHUTEJILHO 1IPOCTO UX JIMATHOCTHPOBATH.

Cama (opma mycToT TaKiKe HePeJKo TOCTaB/IACT IeHHbIe TaHHbIe
juia nocaenyomeit naTepuperanun. Ocobenno B 8TOM OTHOMICHURA
BaKHBL IYCTOTH BBIIEJIAYNBAHIA B CTONKOM JKIJIBHOM MaTepuase,
TaKoM, HampmMep, kak ksapu, Oapur. Bechma wacto dopma mo-
MOOHBIX IYCTOT CTOIb Ke YOeIMTeJILHO TOBOPHT O HaXOKJeInn
3/1eCh TOT'O IJIX MHOTO cyIbPua, KaK ecInm G mocaeIHHIl Hemocpe/-
¢cTBeHHO emfe coxpammics. IU rakoro pojpa mycroraM OTHOCSTCS,
HampuMep, XapaKTepHble IYCTOTH LOCJE BEINeM0YeHHEIX KPHCTAl-
JIOB MUPHTA, AHTHMOHMTA, BHCMYTHHA, MoJHOIeHHMTa, apceHo-
unprta. llpm msydennu 9THX mycToT cilejyeT TIaTeNbHO, IPH IO
MOIIH JIYIBI, OCMOTPETH UX CTEHKH, TAK KAK HePeJKO B COMHUTEIL-
HBEIX CJyYasgxX HOIYTOKHBIC KOJMYECTBA TeX MJIM MHBIX XapaKTepPHBIX
NPOAYKTOB OKUCJICHHA, COXPAHUBIINXCA elle HA CTEHKAX,
HO3BOJAT OJHO3HAYHO PemATH BOIPoc 00 MCXOAHOM CYIIb-
hume. :

304



Bpax au wmagmo sarem YRAZBIBATL, KaKOe BHHMAHHE CJemycr
YHEINTE H3YYeHHI0 PASHOOOPABHEIX OXPHCTHIX HPONYKTOB, OIH3KO
HADOMUHAONNX OXPHCTEE Arrperamuym JIMMOHATA W HepeIKoO OKa-
SBIBAIOIIIIXCA  SIPOBUTOM, ILIIOMGOHPORATOM, OoganTaTOM W TOMY
HOTOOHBIMIT MEHEpaJIaMu.

HAnarsoctnposanme Beex armx PasnooGpasueIx «oxpy Tpebyer
UHOT]A 3HAYATENBHBIX YCHIMII, HO B TO e BpeMA OHM CTOML
HACTO JOCTaBAAIT LeHHelmuil Matepman s HHTEPIPeTanuy ORac-
JICHHBIX PYJ, YTO CJeIyeT MPUJIOKUTH BCe CTAPAHUA JTA nX H3yue-
Hust. Ilogo6usle «oXpel» Bo MEOTMX CIYyYaAX CPaBHHUTEIBHO JIETK(
BRHIICIAIOTCA B 00Mell Macce coennUuecKd JIMMOHATOREX TOM V'
MOMOOHBIX «OXP» GIArOZAPS TeM WITH WHBIM OTTEHRAM OCHOBHO I
OKpackm,

Bootme 3mecn CIenyer pesko HOJYePKHYTH KPaiiHION HeoGxo-
IMMOCTh BO BCEX IOYTH CJAYYAfAX CAMOI'0 TIIATEILHENIIero BHmM:
HUA K pasHooOpasHbM HPOXYKTAM B30MHbI ORUCJIGHN S, BHENIHEe Ha-
HOMuHAIomEM JumMonnT. Brmme yie meommorpatHo ormeuasocs.
KAl 9acTo B mpefesax 30HH OKUCJICHHA Pa3BHBAIOTCH arrperamun
TEX 1N MHEIX MHHEPAJIOB, TECHO CMEMIAWHHIX ¢ JNMOHUTOM M IO-
TOMY TPYIHO OT HEro OT/IHYMMEIX.

Orucrsomumecs MouTeiiMuTOREE PYZBI, CMeCh LepyccuTa ¢ Jm-
MOHHTOM, JIMMOHUTH3NPOBAHHBIC CKOPOXUTH, KUPIHYHKE B CMOJLH-
*IBIE PYIBL I T. II. — BCe OHM P GersoM ocMoTpe MOTYT OBITH ITPO-
UyMeHsl, OyAydm NUPUHATH 38 YHCTO JIMMOHITORELL MaTepuan.

TelCcTBUTENIHO, NPAKTHKA MOHCKOB It PasBelOR CYILOMIHEIX

MECTOPOR/IOHHIL MeCTPUT PasHooGpasHEMu omubramu, crazan-
HBIMIT ¢ HEBHIMATEIBHEIM OTHONEHIEM K JHMOHITAM 30HB OKHC-
JIeHHA. :
He nomsust Geirn 3atem ocTasiens Ges BEEMANIS W pasyInyHEC
TVIIHGL, KAOJMHEL, ICHIOMENAHH, BaXH H TOMY MOTOGHLE TOHKO-
AUCIIEPCHBIe arrperamuy, CTOJhL OGHILHEE 0OMYHO B PesKo oKuc-
JIeHHBIX pyrax. Mmenno B takoM wmatepmane Bechuma HepeIKo
MOZRHO BCTPETHTL Te WM WHEIE BAa/RHBIC JUIA HAC BICMEHTH, JABHO
YAC BHIET0YeHHbIe W3 OCHOBHOM Macch Martepmasa, CJTATAI0Mero
B0HY ORHCICHHA.

B uactrocty, crnenuanpabii HHTePeC BCerla BBRIBBIBAIOT CKOIIIE-
HUSL ORUCIOB M IHAPOOKMCIOB MAapraHma BBHAY DPe3Ko IPOSIRIIEH-
HOIl CIOCOOHOCTH reimeil HTHX COeQMHCHHH K afcopOmumE 1esoro
pana rarwonos. Ilpegnosaraemsnit jxe mamu n30Hpare bHLIT Xa-
paKTep agcopbmmu resell rEAPOOKMCTOR Maprauma enie 6oiee mo-
BHINAET K HUM HHTepec.

Hommmo yrasammmx ocobemmocreii B MeTOZle IOAXOJA K H3yue-
HHIO MHHEDAJIOTHH OKHCIEHHEIX Py, MOMKHO OBLIO OB IIPUBECTI
eIMe IeIyIo Cepuio APYTHX, HO BCe OHI HACTONLKO OOIIeN3BeCTHEL,
UTO HET HY?KIbl HA HAX ocTaHABINBATHCA. OTMOTUM JINTIE B 3aKITI0-
deHHe cIeayiouIee.
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OO0bIYHBI XapaKTep OKUCACHHOTO MaTepuaila, ero phixjiocthb,
HepeIKko KPAHAA JMCIePCHOCTh, HAJIMYMe CJHOKHBIX 1 TOHKHX
cMeceit, o0uie APY30OBBIX TEKCTYP I T. 1. — BCE 9TO IPH H3yde-
HE MUHEPAJIOTHYeCKOr0 €OCTaBa OKHC/ICHHBIX PYA Tpedyer Kom-
1LJIEKCHOT'O llpllMeHE‘HHH [J'dﬂﬁlllllHLIX HPIIOMOB MJ{IHCPBJIOFH‘:IBCHHX
neesegoBanmii. U ocofeHno NMeHHEIMI B 9TOM KOMIUIEKCE OKAa3bI-

BAIOTCA WMMCPCHOHHEBIH 11 peHTI‘(}HOCHOHH‘IeGI{Hﬁ METOMBI NCCIIeT0-
BaAHWH.

WenoabpzoBanue OCTATOYHLIX CYAB(HIOB Ja  Cupejelenns
cocTaBa MCXOJAHBIX CYIB(HIHBIX Py |

Camo €000 NOHATHO, 9YTO OCTATOYHBIE CYIB(QHIBL ABJIAIOTCH
gan0oee BepHLIM u Hambojiee HPOCTBIM CPEJCTBOM K IO3HAHUIO
cocrasa cyasunex pya. IMosromy He ciemyer ikaieth yciinii,
g106Bl JOOBITL 10 BO3MOKHOCTH OOJBIIe COOTBETCTBEHHOTO Mare-
puaza. Ho upu unrepmperanuu ero HeoGXo Mo COBEPIIEHHO YETKO
upefcTaniATh cefe CPABHUTEIBHBIE CKOPOCTH WAMCHEHHA Pasjmy-
HEIX CYJIh(UIOB TIPH OJHAX K TeX e ycaosuax. Haxoawra, mampu-
Mep, M300HIBHBIX IHPHTA M TATEHHTA B ORMCACHHBIX pyjax Hu-
RAKUM emle 00pPAa30M He MOKEeT TOBOPUTH O TOM, YTO B COCTAB CY/b-
(QUIHBIX PyA BXOAAT ToubKO muput u ranenut. lepseii B cummy
GoaBIIeil CTOMKOCTH B OTHOMEHMH ORHCJCHNA («HepasiiaraeMbli
siexTpom JIoKKa) M BTOPOIl B CHITY BANMTHOrO JEMCTBHA IPO-
AYKTOB OKHCIIEHUS (AHT/Ie3nTa i MepycenTa) MOIYT B OTHOCHTENLHO
BHAYMTENIBHEIX KOJMYECTBAX COXPAHATLCH M TOTAA, KOIjA Bee
npyrue, Godee JErKO OKACIACMBC CYyALYUAB OyXyT yike yHIUTO-
JIEHH.

B ocofennocTu #ie 9T0 OTHOCHTEH K CTOME 0OBIYHBIM MUHEpazaM
cyIbQUHBIX Py, KAR ORPPOTHH Il cajleput, OKue/ieHIe KOTOPHIX
B OONBIIMHCTBE CJydYaeB HPOXOauT Oojiee MM MeHee TOJHO 3a-
OATO JI0 OKOHYATEJhHOTO OKUCIEHN MPUTa U FaTeHEnTa.

Takum o0pazom, OIEHHBAA ¢ TOYKH BPEHHS PEROHCTDYRINH
(aRT HAXOMRICHUS TeX ML WHBIX OCTATOUHEIX cyJIbQujoB, clenyer
BCETjla MMeTh B BHJY MB3JI0JKeHHBIE B TIepPBoil N BTOPOI 4acTAX Ha-
cromeil padorsl coolpazkennsa 06 OTHOCHTENBHON YCTOMYNBOCTH
PAsIMYHEIX CYABYUAOB B PABIMYHEIX YCJIOBHAX.

HKpoume Toro, Kax 310 caMo c00010 HOHATHO, HEJb3A OCTATOUHBIE
cyab(QHIE HMHTEPHPETHPOBATH N30IMPOBAHHO OT BCeX J(PYTHX
0coDeHHOCTEH OKMCIEHHBIX Py M Npedie BCero M30JHpOBaHHO
0T HeCYIB(IIHLIX MIHEPATOB MOCIACHHIX.

BaskHo OTMETHTE 3aTeM, UTO IpH HAXOJKe MeJIHBIX ¢yab(puios,
TAKNX, KAK XaJILKOSHH NJIH KOBEJUINH, a TAaKke cepeOPAHEIX Cyilb-
(OB cjeNyer HMeTh B BHLY, YTO MHHEPAhl OTH MOIYT OHITH M
IIIOFeHHBIME W cymeprenubivm. Ilpmdem B rocsefseM cliydae
OHH MOTVT GBITH TPOXYKTAMH BTOPHYHOTO Cyib(uanoro oboramie-
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MHA L HOIOCPCACTBEHHO 00pPA30BBIBATLCA B yuaACTRAX  30HH
orucaerusn. [loaromy nx murepuperamus gomKaa UPOUIBOIUTLES
0cOBCHHO OCTOPOIRHO U HPH CTPOTOM ydyeTe ncex APYIUX ocoOeH-
HOCTEH 30HBI OKWCIIeHIA.

He snmumy, naxomen, Gyner ynomsu YTh II O HepeJIKoil BeTpede
B 30He ORHCJCHHA CBHHIOBO-HHHKOBBIX MECTOPOIKACHUIT OTIEIE-
HBIX CROMJICHNIT Gojlee WJOT MeHee WHCTOTO TAJ@HHTA, OJeTHX
B py0amRy n3 anrjiesnTa wi nepyceura (Tak Ha3KIRAGMBIC «ITOMKH
raxesntay). llonoGusie croeHmsa He MoLRHLI paccMarpuBaTheA
KK Ha/leykHBle WHANKATOPHL IMMPOKOTO PA3BHTHS CIVIOMHOTO TI'a-
JgennTa B cyanuaHbix pymax. OdeHb uacto jaske Ipi He3HAuN-
TEJILHOM COMEP/RAHUN PaJIeHITa B PyAaX, HO OPH CHEHH(ITIECKOM
€ro pacupeie/IeHind B Bi/Ie OTJeJIbHBIX MOHOMUHEPAIBHBIX YUACTKOB
30Ha  ORHCICHHA MOYKET COHepKaTh OOMILHEIE TaJeliIToBLe
«dowsmy. OBGpasopanme HOCJHCHAX JEIKO OpeAcTaBuThL coede, eciu
BCIOMHUTEH, 9TO YHCTO I'JICHHTOBBIE YUYACTKA, HOKPHLIBAACH BANHT-
HOH KOPKOH BTOPUYHKIX HPOXYKTOB, TEM CAMBIM BBIBOISTCH M3
cepsl gelicTBUA ORMCASIOMEX BOJ W MOTYT COXPAHATLCH B TAKOM
BHJIE [[0CTATOUYIO JIOJTO.

Moixio Ghuto 6K IpHBECTH 37ech elie IEIIYI0 CepHio TILOCTpd-
OUIL TOr0, KaK OCTOPOIRHO CIEIYeT HOJXOAHTb K HHTEPIPeTannm
OCTATOUHBIX CYAB(UJIOR, HO YiKe W W3 NPHBEIEHHBIX NpuMepoB
BOJHO, 9TO HeOOXOINMO TPARTOBATL JTH HAXOTKH B LI POKOM
HJTaHe PA3BUTHA JaHHOH B30HBI OKMCJICHIA U B IOJHON CBASN €O
BCEMH IPYTHMU ¢@ 0COOBHHOCTAME.

B saxmouenne jwe mojmueprmem eme’ ONHY Kpaiine 00JBHIYIO
HEHHOCTh OCTATOYHBIX CYNL(UIOB B BONPOCAX PEROHCTPYKIMN
cyasunnsix pyx. Maywas ocratoumsie CYIL(UAR, OYCHL WacTO
MORHO LOAMETHTE BCE IEPeXOIEl OT CYJAbPHIOB uepes pasHooOpas-
HEIe TIPOMEHKYTOYHBIE IIPOJYKTEL K MOYTH YICTRIM JIHMOHUTAM U Ta-
KMM 00paszoM 10N VIATE HAaJe;KHEe KPHTEPUN 7SI aHa/m3a ICTOY-
HUKOB IIPOMCXOAICHIA TeX WM HHBEIX JHMOHNUTOB.

Hcnonnzosanne xapaxtepupix MHHEPAJIOR 30Ubl OKHCICHUMA
TIA ONPENeNeHusi COCTaBa MCXOJHBIX Py

3a HCMHOTHMA HCKJTIOYEHNAME, 000 MUHEPA, HailAeHHBI
B Hpeleqax 30HbL OKMCIEHHA, B TOI WIN UHOI Mepe orofpasaer
ocoberHocti coctasa cyabmraeix pya. I ¢ aroii Toukn spenms
MOUTH BCE MHUHEDAIB OKNCIEHHBIX Py JOKHBL PACCMAaTPHBATLCS
KaR XapakrepHble MHHEPAIL, HEeHHBIC B BOIPOCAX ONpPeTerIeHIs
HCXOMHBIX  CYIALQIIIEIX PyIL.

Ocofenno ke 5T0 OTHOCHTCH K MITHepPajaM TAKHX 31eMEHTOR,
ROTOPBIe B MHIOPeHHBIX PYHAX BCTPEUYAIOTCS, /ITTIL BXOMA B COCTAR
eINHUYHBIX MIHEPAJIOB.

B kavectse mamoctpammm MOTYT CAYIRHTH, HANpEMEp, MiHe-
Pabl ORHCIEHHLIX pyn numaka, Jns snx B momammsonies 607n-
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IIMHCIBE CAydaeB TTIABHBIM HCXOHBIM IIPOAYKTOM CJYMKHT case-
put. M cmegosaresnno, o6HADPY/KHMB Te MM HILE KOIIYECTBA
(UHKOBK X MEHEPAJIOB B 30HE OKICJIEHH, MBI BIIpaBe PaCCYUTHIBATE
BETPETHTH B CYNb(UIHBIX pyjax cpamepur.

BoJjiee ciiosken BOOPOC B OTHOIIOHMM MUHEPAJIOB TeX BJIEMEHTOB,
KOTOpPbIe B HIOTEHHHIX PyJax MOTYT BXONHTH B COCTAB HECKOIh-
KNX MITHEpAJIOB, JOCTATOYHO YACTO BCTPEHAIOMINXCH.

Tak, MaJaXaT MOKeT paBHBIM 00pasoM MABATBECA MPOAYKTOM
OKECIICHHM I IGO0 MEPOKO PACIPOCTPAHEHHOTO MeTHOTO CyaAbpua,
n (aKT ero HAXOJKE TOROPUT JIHIIb O NPUCYTCTBAM ME[H B CYb-
dmaHbeIx pyjax.

B eme Gosnmreil Mepe OTHOCHTCSH 3TO K JIMMOHUTY, MOryIIeMy
BOHUKHYTH B De3ybTare OKMCIACHUA pPasHoo0pasHefummx ruio-
FeHHEIX MHHEPAZOB, W IPHTOM He TOTBKO CYJIbQHIHBIX.

B moso0HBIX cayuasax ocobeHHoe 3HAYEHHE IOTYTA0T MIHEPaIhl
OKHCEHHBLIX Py M WX accolmamumu, uMejomme (oliee HIH MemHee
OTpe/Ie/ICHHBIIT MCTOYHIK I11POMCXOHAICHUA.

3jech HeT HAMOOHOCTH 1IEPEUnCIATH BCe ITH MIHEPAJIE, TAK KaK
B HPeBAYIINX TJIaBaX MOMKHO HAUTH BCe COOTBETCTBEHHEIC CBe-
mennsi. OrpaHmuuMcst TOPTOMY  JWIIL  HEKOTOPRIMH  IIpiMe-
paMm.

Aunabeprat u SPETPHH OITH Hes MCKIIIOUCH Ml TOBOPAT O HPH-
cyTeTBum B CYAbQEEHEIX pyAax ~AapCeHM[OB HUKeAA M KO-
HamnTa.

DBHHITeAMAT CTO/L 7Ke OTpejeleHH0 YKaskBaeT CYIb(OoaHTi-
MOHITHL CBHHIIA, peske o0pasysch IpPH COBMECTHOM ORHCIEHHH Ia-
JeHHTA W AHTAMOHATA (VUM KaKAX-TH00 CyabPOaHTAMOHMTOR
Memm H T. IL).

CHOPOHHT, 38 HUYTO;KHBIMN WCHKIIOYeHWAMH, CBHIETEJAbCTBYET
0 HAJIMYHI APCeHOIMpPUTA.

[llmpokoe pasBuTHe B OKMCJIEHHBIX PyJaxX KyIpPHTA, a PABHLIM
0bpaszoM MeJaKOHMTA MM OCHOBHBIX cynb(aTos MexH roBopuT 00
OKHCJACHMI OOrATHX MeIbl0 CYILPUI0B, TAKHX, KAk XATbRO3WH,
GopHHT ¥ T. M.

CopMecTHOe PasBATHE CTHOMOKOHMTA MJLI CePBAHTHTA € OKHMC-
JeHHHEMI MITHEpaJaMi MeTH HeusMeHHO YKajhBaer Ha HpucyT-
cTBUE B PYAAX cyIhPOAHTIMOHNTOB ME/H H HPC:KIe BCEro TeTpa-
aapuTa.

MiMeTe3nT wiam O3TAHTAT YKAasbBalT HA TAJleHHT M apceHo-
MU PHT.

Anamus — Ha cajepur I ApPCEHOMMPHT, OJHOBPEMEHHO IO/~
qepKMBAg CKYZOCTh HMCXOJHBIX DY CBUHNOBLIMI MHHCPAJIAMIL.

MapKasuT ABHO CYIEPreHHOTO IPOMCXOKACHMA, KaKk MPABUIIO,
yKa3sBaeT HA NIPPOTHH.

flpoanT — Ha sKele30coAepanIne cynbQUIE, TaKue, KaK OH-
pUT, MAPKA3AT, MAPPOTHH M T. L.
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Hcnoab3oBanue TeKCTYp M JAPYTHX OCOOEHHOCTEll JNMOHMTOR
30HBl OKHCICHHA [JA ONPETeTeHAnA COCTABa MCXOTNBIX
cyIn@UHBIX PV

Ha srom Bompoce MBI yiKe HEOJHOKDATHO OCTAHABILIBAIICT
BplIe, PaccMaTPHBAs B COOTBETCTBCHHLIX MECTAX THUILL JIMMOHHUTOR
pasmmaHoro npomcxoykaeHuda. He ppapagce mosromy B moapod-
HOCTH, OTPAHHYUMCH M 3[ech JIMIOL CIeTYIOIHMH 3aMeuaHIAMU
ofmero xaparrtepa.

K ncnonnsopanmio MUMONNTOB B HENAX PEROHCTPYKIMI COCTaBa
cyabuanbix pyjx HeobXommmo npuferars Bo Beex cayuasx 0oaec
U MeHee Jajero sameqmero oxucaennd. M me roropa yike o cay-
HaAX PEe3KO BHIIEIOYCHHBIX B30H OKNCJICHHA, KOTJA JIHMOHUTH
ABIAIOTCA MHOTAA YyTh JII He eIUHCTBeHHEIM CPEeIcTBOM s pelle-
HUA YRA3aHHOI IeJN, Jlaike B CIAYYagX 30H ORMCICHNs, GOTATHIY
elle XapakTepPHBIMI JIETKO HHTEPHOPeTHPYEMBIMI  MUHepallaMi,
u3yueHile JIMMOHNTOB MOMKET JOCTABUTE MHOTO I[GHHBIX JaHHBIX.

OcofeHBO sKe BayKHO OHO B LOCJCAHEM CJIyYae JUIs BHIACHEHI s
KOJIMYECTBEHHBIX COOTHOIIEHMH OTHCALHEIX MHHEPAJIOB B HCXOI-
HEIX pyiax.

B o ke BpeMA HeODXOMMMO COBEPIICHIO fACHO LPEICTABIATD
cefe, 4ro MENONL3OBAHKE JIMMOHNTOR B HANNX TENAX TOJKHO CO-
BePIIATLCA ¢ Kpaline GOIBIIOH OCTOPOMKHOCTLIO 1, TIABHOE, B TCC-
HOII CBASH CO BCEMH JDYTHMI JAHHGIME, CIY/KANMMI 1 PeIeHn i
TeX ke Tellell PeKOHCTPYRIUIM. :

- Hajo momMEnTH, uro XaparTtep JAMMOHHTOB U, B YACTHOCTI, 1iX
TEKCTYPHL 3aBUCAT OT MHOTHX (JAKTOPOB 11 YTO OJUH U TOT JKe HCX O/
HEBII MaTepPIai MosKeT TOCTABNTL B PASINYHLIX VCTORHAX M Pasiiny-
HBIE TI0 CBOHM OCODEHHOCTAM JIMMOHMTHL

B sroit cesasu ocobenno Bamkmo HOJIYCPEHYTH HeoOXOAIMMOCTh
NPeABAPUTCILHOTO HBYYEHHUS TAKAX CJYyYaeB, B KOTOPHIX HpONC-
XOKIeHHe JIMMOHHUTOB HE BHI3BIBAET BHAUNTCILHBIX COMHEHWIL.!
1 yixe Tompko mocie mogodHOT0 MPAKTHICCKOTO H3YUeHNA 0CO0CH-
HOCTeHl PasmIunbiX JUMOHHTOB JAHHOTO pailoHa MOKHO ¢ GonbIIeit
YBEPEHHOCTBI0O MHTEPIPETHPOBATL JIMMOHHTHL B JPYTHX Dolee
TPYAHBIX CJIyYaAX, BCTPeYEHHBIX B TOM JKe paiioHe.

Hpome T0ro, mpu msyveHnn ammMoHnToB Beerma caejayer obpa-
AT cephesHeilllee BHUMAHITE HA PasjMYHbe JCTATU MHHEDATO-
FHYECKOTO COCTARA H JIMMOHMTOBEIX arTperamnmii. Yske oTMeYAJIOCE,
4TO KpaiHe PeiKM CAYYaH HOJHOTO 0¢BOGOMICHIA 30HE OKHCIC-
HEA  CYABQUAHOTO MECTOPOMKICHMS OT BCEX CROMBKO-HUGYIE
XaparTepHeIX MmmuepasoB. I nourtn  meerma IpH  THIATETBHOM

! Kar, BampmMep, ciyuanm MecTOPOMJICHIIT €O BCKPBHITOH yiKe 30MH0H
¢yAbQRIHBIX YA WIN CIYYaH 30H OKHCIHHA, GOTATEIX OCTATOURBIMIT CYJIb-
puaamm,
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T3y 9eHHI B TeX WK HHBIX IYHKTaX 30HbI OKNCIEHUH MOARHO elje 00-
HApY/KUThH MHHEPaJIbl, OKa3KBAINNE CePHhesHyl0 HOMONIb B HHTep-
npeTanun.

Hcunoaszopanue o0uMX ocoGenHocTell reoXuMun OTHCIBHBIX
9JIEMEHTOB B YCIOBHAX B30Hbl ORUCICHNA ©  OCOOCHHOCTEIl
PasBUTHA HOCHeNHell JUIA ompejelenns coCTaBa NCXOIHBIX
CyabQUINBIX Py

B pesymprare rTmatesbHOTO N3YUCHUA MHHCPALOLMH  3OHBI
ORUCJIEHWH MOIYIaeTesd PHJL JAaHHBIX, 1T03BOIAIIMAX B 00JILITHHCTRE
cayyaes OoJiee IO MeHee ONpeeeHHO CKA3ATH, KAKIe MITHE D 7Tk
BXOTAT B COCTAB MCXOMHBIX CYIBQUIHBIX PYII.

Kpome roro, smas mpuMepHEHIT KOIIMYeCTBEHHBIIL MUH@PaTOTH-
YECRILT COCTAB OKMC/JICHHBIX PYJ, MOKHO TPYGO HAMETHTH ¥ KOJIN-
"HeCTBEHNRIC COOTHOUICHWH TJIABHENNNX MIHEDPANOB CYib(uIHkX
PYX.

locaeaunn sajava B ciayyae JajeKko Bamiegmicro OKMCICHNI
Ope/lcTapIgeT 3HaUHTebHEE TPY/AHOCTH B 0OBYHO PeImaeTcs JINIh
B camoM rpybom npudmukernn. 1 ToIBEKO B OTHeIBHEIX CIYIasX
BOBMORHBL DojIee MM MeHee TOUHBe ONEHKH, MILTIOCTPamuneil Koto-
PBIX ABTACTCA BhIHEe pPazo0paHHBIL CAyTIAl B0HKE ORHCICHAS Me-
CTOPOZK/ICHIIT MeIHBIX HOPPIPOBEIX PY/I.

IMpn pemennu momobmoit 3amaum — OompefiesieHue KOJINYeCTREH-
HOTO MHHEPAJOrH4ecKoro cocTaBa CyJbQUIHKEX PYI — I B H3Be-
CTHOI Mepe 11pu PeNIeHNH BOIPOCA 0 KAYeCTReHHOM COCTARE IOCIeN-
HUX TPOMAJHYIO ITOMOIIb OKAa3LIBACT 3HAHUE OCODEHHOCTEH I'eoXmH-
M B yCJAOBAAX 30HB OKHCIGHUA OT/IEILHBIX 3JIeMeHTOB, IIPUCYT-
CTBYIOUIMX B pygax.

IHoaomenue 510 camo coG00 0YEBUIHO U BPAM JH HyKIACTCSA
B 10jpobHBIX pavbAcHenuax. Ilpumesem, ojHARO, HCCKOTBKO
UPOCTEHIINX  IPAMEPOB, NOKA3HBAOIEY HEOOXOMUMOCTE  CTPO-
ARAIIIEro KOPPEKTHPOBAHNA JAHHBIX N3YIEHHS COCTARA ORMCION-
HBIX DY/ OCOOCHHOCTAMM T'COXHMIN 30HB OKRICICHMSA.

Huurosknoe passurne, nanpavep, nuHKoBEX MHUHEPAJOB B H3Y-
4aeMBIX ORHCJIGHHBIX Py/Jax He ABAAeTCH eldle JIOKA3aTelbCTBOM
CTOJIB R HIUTOKHOTO paspuTua cajiepura B pyAax THIIONeHHBIX.
ITnHE B HEKOTOPHIX YCJIOBHAX YPEIBLIYANHO JTOTKO HTOJBUKEeH M
MOKeT OBITH Jlaske ROBCE BBINEJOYeH M3 30HLK OoRmcienisi. Ecerte-
CTBCHHO I10ATOMY, UTO MpPI PedlcHuil BOIPOCA O KOMMYecTBe cfha-
Jdeputa HeoOXOMUIMO yUCCTh eIt PAX 0BCTOATEALCTR M B TOM
JHCIe .\apa[{'rep OOROBRIX nopomx u JRHJLHOI Macchbl, npenmoaarae-
MOC ROJHIECTBO nmnpura B pyjax, Xapakrep ToMm cTamuir pasBuTiA,
B ROTOPOH HAXOANTCA JAHHas 30HA OKHCICHUA, Il TOMY HOJOOHBIE
0COGeHHOCTH, MOAPOGTHO MATOMCHHBIC BHITE IPIT OMICAHIN ITHKA,

[TpotnBonosiossnsiy npnvepom sBIsieTCA CBITHOI[, CTOJb MAajo
llO,T[TIH'rHHT:Iﬁ B VCJIOBIAX 30HB ORWCJICHHHA, 4TO Hepearo pyﬂhl
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HOCJeAHeIT Jlaske 000IAAnICH CBHHIOM Ba CYeT BHHOCA APYIHX
GoJIee IOIBIKHLIX 9JICMEHTOR U LIPE:/le BCero 3a cUeT BhIHOCA TNHKA,
obmumeiinlero coyTHAKa CBUHNA B THIOIGHHBIX pPYIax.

Caomuslii caydail 3ateM nmpejcTaBAT 30HBL OKNCJCHAA METHBLIX
MeCTOPOIKISHIIT, TAe B CBA3U ¢ ABISHHAMU BTOPUYHOTO CYIBPHI-
HOTO 00OraleHnss MBl MOYKEM BCTPETHTHCA C CAMBIMI pasHooGpas-
HBIMHM COOTHOIICHNAMH B conepmaHlmx MeJInl B pyJaX OKHCJIeH-
HEIX II CyIL(IAHBIX.

11, maroner, pechMa cBOeOGPABHLIL ¢a1yuail WLTIOCTPUPYIOT Ta.
Kile 30HBI ORIC/JACHUA CBUHIOBBIX I CBHHIIOBO-IIHHKOBBIX MECTOPO3K-
JeHuii, B ROTOPHIX Mbl BCTPeYaeM 0OIIBHEIC MOJIHOJIATHL I BAHATATHL.
B arowm caydae, Rak H3BeCTHO, He HPUXOINTCA HPEAIOIAIATH CROIb-
KO-HIOYAb BHAYUTEIHHOT0 PA3BUTUH MOJNOGIEHOBEIX U BAHAINe-
BBIX MHHEPAJOB B THIOTeHHBIX py/Jax.

Bee ot m gpyrme nmpuMepsl TMOKA3HBAIOT, HACKOIBKO HE0GX0-
JUMO TIPH PEROHCTPYRIMHI COCTAaBa CYIBQHUIHLIX PV KOPPEKTH-
POBATE 0COOEGHHOCTAMI TeOXHMHUH OTHEILHBIX 3JICMCHTOB pesyan-
TaThl, HOTYYCHHBIE IPIL N3YYeHu MUHEPATOTHH OKHCJIGHHBIX PYII.

Cawmo cofoio pazymeercs HpH 5TOM, 9TO TEOXHMHIO TOTO I
MHOTO BJIEMEHTA Mbl JOJGKHBl PaccMaTPHBATh B KOHKPETHHIX YCJIO-
BHAX TAHHOI 30HHl OKHCICHHSA. JIEMEHT, ITOJBHRHEIL B OJHNX
YCIOBHAX, CTAHOBITCHA MATOIMOABIKHBIM B JIPYTHX, U, CIeT0BATCIL-
HO, (ARTOPHI, pPeryaupyoinme X0 PasBUTHA JAHHOH 30HB OKIC-
JEHUS, PABHBIM 00pPa30M JIOMKHHEL OBITE TI[ATEALHEIe pPaceMoT-
pPeHBI,

Ol(em\‘a MOUTHOCTH MCCTOPORIEHHA B HCOKHCIACHHBIX yuyacTrax
IO MOIIHOCTH B 30HE¢ OKHCICHHA

B nexom pAde cIyvaeB B pe3yJabTaTe OKHCJIEHMA W BHIIEJJIAYN -

BaHUA MOIHOCTHE MeCTOPOMR/ICHHUA IlipeTepleBaeT B 30He OKHCJIe-
| HMHA 3HAYNTeALHBIe HaMeHeHud. 1 B 3aBHCHUMOCTH OT MECTHBIX
chIOBHI"I MBL MOMKeM BCTPeTHTBCI KaK cO CJAYYaAMH YBeJIndeHus:H
MOITHOCTH, TaK WM CO CJAy4YadMil VMeHLIIeHHHA ee.

YBeandeHns MONIHOCTH Haibolee 4YactTo caejyer OMEHIATH,
ROIJTa pYObl 3aaeralT cpeal OOPOd, OTHOCUTEILHO JIerK0o 3aMe-
NTAaeMBIX CYOepreHHbIMM DYIHBEIMH MHHEPAaJgaMu 1 OTHOCHTEIhHO
JIerKO pacTBOPHMEIX B cynLtI)aTme M CePHOKUCTOTHRIX Bojgax. Haac-
CHYMCCKUM ITPUMEPOM TOTOOHEBIX HOpojI ABIAITCH ruemu]fumecmn
I{apGOHaTHHe IIOPOJIBL, TARIE, RAK U3BCCTHAKM, JOJTOMITEI, MepTeid.
B Menpmeit Mepe aHaJIOTHYHBIC ABJIEHUA MOTYT HMETL MECTO B CJIy-
Jac 3ameraHuA MecTOPOMIeHWA cpeldH TeX NN HHBX CHJIHKATHRIX
IIOPpORX W T. I.

Hpr-[ JajleraHiuy MecTOPO:KAeHUA B HOpPOgax Hapﬁoﬁarﬂmx 1po-
HCXOTUT, KaKk TOBOPAT, «pasMasbiBaHie» PYAHOIO MaTepuaia (1;
IIpe:RaIe Bcero :mMmmTa) B CTOPOHBI, IIPUYEM MOKET M3MEeHNTHCH
He TOIBKO MOHO[HOCTH, HO Xarke OTYacTH M c]m}ma pyanoro rteja.
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Tax, manpumep, B llouexyeBcrom MecTopo:RzeHuu (BOCTOYHOE
Jabalikanbe) cOnusKeHHBe LapajllellbHEe TOHKHE KUJIbI, OOTaThie
MAPATOM U chazepuToM H 3ajeraiomue IPeNMYIIeCTBeHHO B H3Be-
CTHAKAX, B 30He ORMCIEHHMA HEPEJKO CAMBAIOTCHA O/HA ¢ JIPYIoil,
1aBasA B Pe3yJbTaTe ¥ WHYI0 KAPTHHY JRUJTLIHOM CBUTHL M MH VIO MO~
HOCTh OT/EJIBHBIX AU

3H311]}1TB.TILHHB HU3MEeHeHusI 3areM M B OTHOIIEHWII MOp(IJO:IUl'HJI
i B OTHOHNIGHUW MOI[HOCTH IIPOHCXONAT B CBA3H ¢ KapCTOBBIMII
MPOIMECCAMHI, CTOJEL MMPOKO LPOABIEHHRIME O0H4YHO B KapboHat-
HBIX TIOPOJax, a B HAIIeM clydae, KaKk TPaBHO, Pe3KO YCHIIeH-
HBIMI B pedyjabTaTe OKHCJICHUA Cyﬂb(I)lfI,[[HOI‘O METBPHHJIE\.

HHTBHCHBHOC paQBHTHB KAapCTOBBIX ITPpOHECCOB MOMET IOBeCTLE
3a co00ll MecTHEIC OOpPYIIeHHs PYIHOTO Tela u OOKOBHIX HOPOT,
HAMBIBAHHE OXPHCTOTO PYAHOTO MaTepuaja B Te NN HHEE TOJI0CTH
i1 TOMY I0A00HBIC ABJICHHA, MHOTAA YPE3BEIYANHO MCKaKawine
nepBoHAYaAILHEE MOUHOCTH M (opmy pyaHoro tena. Bechma pe-
POATHO, HANPHMEpP, YTO MMEHHO HOMOOHBIMM fBJIEHHAMU 00YCIOB-
JIeHBl MHOTHE 0cO0enHocTI MOP(QOIOTUE PYAHLIX Tell. AHaJIOTHUYHOe
ABIeHHe HAOMI0IANI0ch HEOJMHOKPATHO ¥ B HEJIOM paAle MecTo-
pOIKeHnIl, 3ajeraimux B KapOOHATHHIX mopojxax. B wactHOCTH,
RO MHOTHX CBHHIOBO-IIMHKOBBIX MECTOPOKIEHUAX BOCTOTHOTO Ja=
DaHKAJIEA B 30HC OKHCJIEHNA HePeIKo OTMeualInch pasnoolpasHbie
«POBAIIBIY, OOJBINIE IOJIOCTH HENPABHIBHOI (OPMEI, B HIKHIX
4acTAX 3aTOTHEHHEIE PYAHEIM MATEpPHaioM.

HPI(I BCEX OTUX OCJIOMHCHUAX, BBI3BIBACMBIX KapCTOBBIMII ABJIe-
HAAMI, MOIIHOCTDL MGCTOPO}HI[GHHH MOHeT uperepneBaTb pas3aIny-
Hble UBMEHEHHIA, B OJHAX IIYHKTAX YMEHBIIAACEH JI0 HOJIHOTO BRIKJIN-
HUBaHWUS, B APYrux, HaoGopor, upeamepHo ypeaununsasgck. C yra-
3AHHOIT MOIIPABKOIl HA KAPCTOBEIE TPOIECCH BCe Ke MOHKHO CKasaTh,
4T, KaKk NpPaBmiio, B CJAydYae 3ajeraHis MeCTOpPOKIeHHA cpenn
RapOOHATHEIX ITOPOJL MBI BCTPETHMCH valle ¢ IpeyBelityeHHOH Mol
IOCTBIO, 9YeM ¢ lipeymenpmicunoii. J o6BYHO B TAKOX CaydIaAax
HeoOXOMMO Ypea3BsuaiiHo TIaTeaTbHO HecIeIoBaTh KpaeBble YacTh
pyjasOro resga, 4rofsl cocraBuTh Oolee W MeHee HPABHIILHOE
CYIKIEHHE O IEePBOHAYAIBHOI MOIHOCTH PYI.

Bee Brmenziomkenroe 00 naMeHeHAN (OPMBL H MOMHBOCTH Py~
IibIX TeJ, 3ajleralolIuXx B I\'HPGOHE\THI)IX nopopax, pasymeercHd,
OpeoaaraerT Takoil cocTan IMIOTCHHEIX DY, KOTOPEIL JoHycKaeT
3HAYATEJIbHBIC IIepeMelleHns pyJaHoro Martepuajga B Hpeaejax
Bousl okuciennst. B cayuae ke, Haupmmep, coemmpHIecKN KBApPIC-
BOTO PYyZHOTO Tena, OegHOTO CYIbQUIAMI NIH KaRknMiI-Jaudo
ApyruMm Jierro pE\B.‘ﬂﬂI‘ﬂEMHMH MuHepa/jdamMu, BpAX JH MOAHG
ORAJATH SHAYATETHHBIX M3MEHEHUIT B OTHOIIEHNH (IOPMBI M MOII-
HOCTH.

Paccmorpum Temeps MecTOPO;RIEHHS, 3ajeTaolniue B TPYAHO
PACTBOPHMBIX M MAJTOAKTHBHBIX WIM Jla)ke BOBCe HHEPTHHIX
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OPOJAX, TAKUX, HALIPUMED, KAaK KBAPUUTH, POrOBHKH, Kpem-
HUCTHEe CJIAHIBl U T. II.

B mopoGuom caywae upn pypax, AOIDYCKAIOMNX BBILEIa90 Ba-
HHA, B TPOTUBOMOIOMHOCTE MCCTOPORICHUAM, 3aeTAIOMHM B Kap-
OOHATHEIX HOPOJAX, HEPEIKO MOMKHO BCTPETHTLCA ¢ IIPeyMeHbIIe-
HHEM MOLIHOCTH PYA B Lpelesax 30HE OKHCICHNA.

Heiictearennno, aerko UpeieTasnTe cede, 4TO BHCAYMI GOK,
100 HOJUIepP/KuBAGMBIT TTOPHCTEHM 1t PBIXJIBIM OKHCIEHHBIM MAaTe-
PUATIOM, cjlestaeT OCagKy Ha JIeKaumii GOK, BH3BAR peakoe coxpa-
MEeHNe MOL[HOCTH.

Wmmocrpanueit noxo6uoro CIyvas ABJIAeICH, HALPUMep, 3Ha-
UHTEJIBHOC yMEHBIIEHHEe MOMHOCTH YPANBbCKUX — KONYeTAHHELX
3a/IesRell B Pe3KO BHIIENOYEHHBIX YIACTRAY, CII03KEHNbIX TAK HAZH-
BACMBLIME DApPATOBBIME IlecKaMu (CM. ¢ur. 8 na crp. 77). B neko-
TOPBIX jKe YCJAOBHAX MO/RET IPOMBONTH Aaske MOYTH LOJIHOe CORpa-
IHEHIE MOIHOCTH, 410 0COGEHHO BEPOATHO NPH HONOTOM naje-
HUIL PYAHOTO Tella M JIeTKO BBIUEIAYMBAEMOM PyIHOM MaTe-
puaie.

Tak, B opnom u3 naubomee KPYUHBIX IUHKOBO-MEIHBIX MECTO-
poiennii Kamaapt, a nmenno s Hleppur Poppon (Manuro6a), mou-
Hafg, JIo 2 M, JKUJIA, CJIOJKeHHAs IPEUMYIIECTReHHO THPPOTHHOM,
sajieraiomas B reeficax u NaganmEas noj yraom B 30° u menpme,
! OTACILHBIX yuacTrax BhIXOJA BOBCE TepPAET CBOK MOIHOCTD It
¢ TPYAOM OGHAPY/KUBACTCA B 1OBEPXHOCTHEX Boipaborkax., W are
Pe3Roe CoKpamlenue MOMIHOCTH, CYOA II0 OLMCAHMIO Bpoca (131
0GYCIIOBIIEHO e UeM WHEIM, KaK PesKmM BBRILIEJIATHBAHEEM H OCAaJ-
KOH BucAYEro Oowa.

Tarum oBpasom, Bo meex CAYUaAX TAeKo 3alemero OKucse-
-HUSL HeOGX0JUIMO ¢ IOCTATOMHOI 0CTOPOIREOCTLIO NOJIXOIUTH K OleHKe
MOmMHOCTH  cynsduanbix pya. Ouens wacto TPHXOJIITCH BBOAATH
SHAYNTENBHRIG HOHPABKH B COOTBETCTREHHLIE mnpsr, nogyueH-
HBle B 1pefiestaX 30HbL oKucyaenns. OcoGeHHO 3Ke OCTOPOKHKIM HaJ0
OBITE NpH WCCTeTOBANNN MECTOPORIeNNIT, 3ajeraomux B KapGo-
HATHEIX TTOPO/axX. 13

B zaxmouenne PACCMOTPUM elle OFUH BOIPOC, IMEIOMIHIL HeKo~
TOpOe OTHOMIEHHE K TOJBKO 4YTO PACCMOTPCHHOMY, a8 MMEHHO Bo-
npoc 0 rpy6oif oneHke MOmMHOCTH MECTOPOIK/EHUSI B TOM cJyyae,
KOIAA BBIXOJ €T0 IpeNCTaByleH 110 NPenMymecTBy amormem, B 1o
MOOHBIX YCIOBUAX JIGIKO CIe/IaTh cepbesHbie omuOKN, 06YCAORIEE -
HEIE PAasIMYHOM CTENEeHLI0 CONPOTHBIAEMOCTII Py/IHOTO MaTepmaia
i GOKOBBIX MOPOJ B OTHONMIEHHH XHMIYECKOIO it $uanuecroro -
BeTpunasnsa. B opuux caygasx, Hanpumep npum GoIbBIIeR CTOMH-
ROCTH pPyJHOrO MaTepuaia, 5L0BHil yuacTKa, BARITIOYAIOIET0
MECTOPOMRIACHUSA, MOKeT GHTH peako oboramen PYIHBIMII KyCKaMu.
B apyrux, npu mensmeii croiikoctu PYX 11O cCpaBHEHUIO ¢ DOKOBEIMH
mopojxamu, Gyner HabMOIAThLCH ofpatHoe aBIeHne.
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Jlaa mumocTpauui UpHBeIeM 3Jech [Ba lnpumepa omudos,
BLIZBAHHBIX HEJ0YYeTOM BBIMEYKA3AHHOIO Pas/INmyuds.

B cypbMAHOM MECTOPOMKICHHHM JTIOBUI 1M JeJIOBAIL CONKH. 3a-
wiaouasuicii B cefe aHTHMOHHTOBO-KBapleBble JHJIBI CPelil Me30-
30MCKAX apKO30BEIX MECYAHNKOB, OB HACTOIBKO oboramen py/i-
HEIM MAaTepPHaJoM, YTO IIPH [EPBOM OCMOTpe CO3[aJ0Cch BHeYatiie-
Hie 00 OOHIBHON cepHH MOIHBIX PYXHHIX Tex. [Iponssegennsie ke
BIIOCIIEACTBAN PasBejlovHkle PabOTE BCKPBLAN JIMIIL CPABHUTEIBEHO
pelKme M MAJOMOLHEIC AHTHMOHMTOBO-KBAPLEBble FKUJIBI, XOTH
JleTajibHo HMceelefoBaHa OBIA BCA INIOMIAOE PAasBATHA DPY/AHOTO
smoBuAg. B jasHOM ciiydae He HOJJIERHT COMHEHHIO, 4To oborame-
e 3J10BUA HpOI»IE!O]lU[O 3a c4er GOJIB]IIefI JerrkocT (I]HE!H'—IGCI{OI‘O
BRIBETPIBAHMSA HOYTH PHIXJIBIX aPKO3OBHIX HECYAHHKOB IO CpaBHe-
HHIO ¢ TJIOTHBIM K HpaﬁHe yCTDﬁ‘{HBLIM aHTl’IMOHHTORO-KBaI]I[GBI:IM
PYIHBIM  MaTepHaIoM.

BrosHe aHaIoTHYHAA OMMMOKA MIPOUBONIIA H TPH IIPEABAPUTE]Ib-
HOil omeHke MacmTaba MeJHOTO MecTOPOMIeHHs B BOCTOYHOM 3a-
faiikasibe. 37eck cpejl IPAHUTOB HA GOIBLIIOM YuyacTKe BOXOPa3-
MeNBHOTO IIATO BIIBHH I[MOYTH MNEJIMKOM COCTOSI W3 PYTHBIX
KYCKOB, IIPeJCTaBJIeHHBIX IIOTHOM KBAPIeRo-TypMAIMHOBOR IOPO-
oIt ¢ yBOTOH BRPANJIEHHOCTEID TOMYOKHCACHHEIX CYIbQII0B.

MacmTad passuTusi PYTHOTO HJII0BMH OB HACTOIBKO 3HAYATEIICH,
To lIepHOHa‘laﬂLHO HEe BO3BHUKJJI0O HHRaARKHX GOMHCHHﬁ M B 3HaAUYM-
TEJABHOCTH CaMIilXx py;’[III)IX TeJ. ,H;BTELTIBHHG ae pﬂSBBI[O‘IHHG paﬁo*rm
OBHAPY/RIIIE BCeT0 HECKOJBKO HERPYMHHIX JTHHB000DABHBIX JKIII,
BechMa MAJ0 WHTCPCCHHBIX B MPOMBIIICHHOM oTHOmennn. Bmoame
OUeBHIHO, YTO 1 B 9TOM ciaydae oforamjedne 30BAH HPOMBOIII0
B pe3y/bTaTe NOCTENeHHOTO Y/aJeHHs TPAHNTA, JIeFKO BhIBETPH-
BaomerocA B ApecBy, TMecoKk u T. II.

2. K BOIIPOCY OB OIIEHKE 3AIIACOB
OHHCJIEHHBIX PY]

Mpn passefke 30HBI OKNMCJCHIS BCETA HEOOXOAMMO IOMHUTE,
4yTo 9Ta 4ACTH MecTopossieHnusi Tpefyer K cebe HECKOIBKO WHOIO
oIX01a, He:Rean Oolee TIyOOKIe yYaCTRH, 3ARIIOYAIONNC HEOKIC-
JIeHHEIE D YJIBI.

W 510 pasimune B DOGX0Je CKA3BIBAETCA 0COOCHHO CHIIBHO B BO-
TIpOCAaX, CBABAHHEIX ¢ OTPejlelieHIeM CpPejiHero CoMePRauna 1 yieb-
Horo Beca pya. B meubnreii Mepe MPOABIACTCA OHO IIPIL OlIpelere-
Hiun GOPMEL I Pa3MepPoOB MECTOPOKICHUS B eT0 ORNCICHHBIX 11 He-
‘ORUCIEHHBIX YYacTRaXx.

[logpoGustii pasztop BeeX HTHX PABMMYMIL He Je/KAT B IJIaHe Ha-
croAmeil pafoTs, M HOATOMY MBI OTPAHHYHMCA 37ech JIHOIb HEKO-
TOPEIME 33MEYAHMAMI, MONMYTHO KOCHYBIIACH I Bompoca 06 ompe -
JIeTeHAN TMPOTAREHHOCTH ORHCIEHHBX PYX B LIyOmHy.
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06 onpegeaennn opymbi u pasmepos pyanoro rteaa
B IpefeJax 30HBI OKHCIACHHA

Hamenenus qopmsl pyanoro tea m ero MOMHOCTH B ope/ierax
JOHEl OKHCIEHHS BBIOIEe yiKe pasbUpasmch, W MBL OTMETHM 31ech
TOABKO TOT (PaKT, 4T0, KAK MPABNJIO, B Pe3yiibTaTe MPOIECCOB OKMC-
JIeHIA BO3HMKACT EJIBII DAL YCI0/KHeHITIT IepBOHAYaIBHOM ()0pPMBI.
B cpasi ¢ atum Bo MEOTHX cayuasx NpuXoauTcA ropasio Oosee
ACTATLHO PA3BE/BIBATE PEBKO OKMCJIEHHBIE YIACTRI, YTOORI 1OJY-
GATH GOTee NI MeHee JOCTOBePHBIE TAHHEIE.

06 onpejesennn rayGunnl npoOTHAMKENHOCTH ORMCACHHDIX pyi

ITOT BONPOC BechbMa YACTO ABIALTCA YPe3BBIYAITHO AKTYAIlh-
HBIM, TaK KAK ICHHOCTH CYIbQUIHEIX I OKHC/JEHHKRIX DYA MOMKET
0YeHbL PE3KO OTJIMIAThLCH.

Wasectrni, BooGme rosopa, Bee ciyuai, ot TAKUX, IJIe OKHCIJICH-
HBlE TACTH MECTOPOJKICHUA BOBCE He MIMEI0T HEKAKOM HeHHOCTH, 10
CIY4aeB, B KOTOPHIX eAMHCTBEHHO MPOMBIIIEHHON YACTBIO MECTO-
POKIIeHNA ABIARTCA €ro 30HA OKHCIICHHA.

CoBepuieHHO ecTecTBeHHO L03TOMY, YTO OJHHM H3 HEpPBEIX BO-
1IPOCOB, BOZHUKAWOMX y MCCJACJOBATE]A ORNCICHHOTO MecTOpPo-
ARICHIA, ABIACTCH BONPOC O rayOuHe 3ous okncaenns. [lpu ero pe-
MMEHIIT — H 3T0 HAJ0 KATeTOPHYECKH II0YePKHYTH — BO BHEMAaHHE
RORHBL OBITH HPHHATH BCe PerHOHAILHBIC 1l MeCTHBIE (paxropsl,
PCrYTMPYION(He WHTEHCHBHOCTh OKUCACHUA I IJIyOMHY ero mpo-
HUKHOBEHHA, NOJAPOOHO pasofpaHusic B HepBoil wacTm paGoTH.

Cienyer moMHNTE, 4T0 ypoBeHD IPYHTOBBIX BOJ BO MHOTHX CIIy-
HaAX He ompejesser IpaHuIbl 300 okucacnna. OYeHn 4acTo OKIe-
JICHHBIC PYIBL 1A1€K0 He JOCTHTAIOT 3TOTO Npe/iea, peike CcIycka-
I0TCA 11 IaIyfike VPOBHA TPYHTOBBIX BOJ.

06 onpegeaennn cpejuero CO/ICP:RAHAA METATIORB
B OKNMCJCHHBIX Py/ax

OcoGeHHOCTH PABBATHA 30HB OKHCJICHUA B OOJBIIMHCTBE cJIy-
Haen 06yCHOBINBAIOT BeChMa 3HAUNTENbHBE PASTIMYHA B COIEpKA-
HILI MeTAI0B B pyAax pasinunsix yuactiros. W no upocrmpamnmo,
W IO MOUIHOCTIE, H B 0COO@HHOCTI 1O MAJXEHHI0 3/{ech MOTYT HA0IIO-
AATLCA TaRNe OHICTPHIC 1 Pe3ie CMeHbl DAMYHBIX COPTOB Py,
4T0 HeOOXOIMO caMoe THIATeAbHOe ONpoGOBaHie, 4TOGH BePHO
MOAOHTIL K OLEHKe CPEJHEro CONep:KaHusg B OTACALHEIX OMOKAX.

Mpn paspaborice mrama mOZOGHOrO ONPOGOBAHUA OCOBEHHO
B&ARHO  BLIICINTH PAIIMIHBIC OCHOBHBIC THUB OKHCJICHHBIX PV
B TaHHOM MeCTOPOAUIEHHH M HOUBITATBCH 34TeM BBIACHNTEH, HET N
RaRNX-7nh0 3aKOHOMEPHOCTeIt B WX IPOCTPAHCTBEHHOM pacipete-
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nenpn. BechMa HepeIKO Takme 3aKOHOMEPHOCTH, NycTh Ipydo
IPOABJICHHEIE, OTMEMAIOTCA B IpeiellaX 30HLI OKHCIeHHsd, M OHI,
ecTecTBeHHO, Kpaiine ofaerdaor ompobopamme.

06 oupejerennn yAeIbHOTO BeCa OKHCACHUBIX Py

Bomnpoc 3TOT ABIsieTcA OTHEM M3 Hambolee BaYKHBIX HPH Oompe-
JeJleMK 3amacoB OKUCIEHHBIX DY/, U OYeHbL HACTO IMEHHO ¢ HIM
¢Bf3AHB KPYTHbe OMMOKA B ONEHKe TOIl M.i HHOI 30HE OKHCIIE-
Hns. Hag mpasmio, samachl OKHCIEHHBIX DY IPIT HTOM 1rpeyBesIr-
UUBAOTCA BCJIEACTBHC NPUHATHS B HOACUYETaX IPeyBeJnueHHOro
yraesapnoro eca. [IpeyBsermyenne ke MOCIEHENO IIPOUCXOANT 113-32
TOro, 4T0 JAJIeK0 He R TIOJHOIl Mepe yuAThBacTCA OOHYHAS Kpailne
BEICOKAA MOPHCTOCThL OKMC/ICHHEIX Py, OLUpeJelAeMasn uaule Beero
HECKOABPKIME JeCATRAMI HPOLEHTOB M JOXOIAMIAd Jame 0 50%
it Gomee. HekoTopoe 3HavueHHe 3aTeM MMeeT H HIHOPWPOBaHIE BHI-
¢OKOil HEPEJKO BIA/KHOCTH OKHCACHHBIX PYJ, NOCTHIAIONIEH dacTo
muafper B8 10% m Brime.

He BrozHe TIaTe bHLI yueT YHOMAHYTHIX 0COOeHHOCTe Bile-
geT 3a ¢OGOIl MHOTAA SHAYMTENLHbe ommOKn. M3BecTHEI ciayuawm,
KOPJIA TOCJEe MHOTOITHHX pPasBeJOUYHBIX pabor u IPH HavaBIIEICs
yie 9RCINIOATANHN OOHAPY:KUBAETCA IOUTH IOXYTOpHOE IHpeyBe-
AMYcHUE VAEABHONO Beca OKMCJeHHLIX CBHHIOBBIX PYVII.

AmazornuaEe omuOKH OTMEYAKTCH 1 B IeJ0oM psjle APyTHIX ciay-
yaes, W Heb3s He corsmacuthes ¢ llpeckorrom (132), uro obmunoe
IpeyBeMueHne 3aNacoB OKHCJIEHHEIX Pyl TJIaBHEIM 00pasoM CBA-
3aHO ¢ HeBePHBIM OIpeelienmeM YIeNLHOTO Beca.

Kakum se o0pasoM HeoOXOJMMO NPOHSBOANTL OlpeiereHue
VieALHOTO Beca, 9ToGH m3fernyTh 1OXOGHEIX ommuooK?

CoBepmieHHO OYEBIHO, YTO HHKHOMETPHYeCKIl METOX, a pan-
HBIM 00pasoM MeTOJ BEIUNCJCHNH YHeNbHOTO Beca, MCXOJA M3 Mu-
HepasornyecKOTO COCTARA, COBEPIIEHHO HENPHIOAHBI B CBOEM 4HC-
TOM BHJle, TAK KaK HI TOT, HH JPYTOH He YYHTHIBAKT MOPUCTOCTH.
[Ipn Gonbmux sHAYCHMAX HOCIETHE MBI MOjKEM, IHOIb3YACH YRA3AH-
HBIMU MeTOJaMM, HOJYUITH T'POMa/lHbIE lIpeyBpeJamnYeding. THH, Ha-
upumep, mas pyn Canra Esmamua ITpeckorr (132) naer B cpensem
rkoapgunment nopucroctn 44%. U ouesmpgmo, uro onpejencune
}’;IQJ'IBHOI'O Beca NMURHOMETPHUYCCHUM WJIH MUHEpPaJoTHyYeckuM Me-
TONOM JacT TmpH TMoA00HOI MOPICTOCTI HOUTH ABYKPaTHOE NpeyBe-
JqudYeHHe TPOTHB YAeNBHOTO Beca «B meimke». J[lelicTBATENLHO,
s Canrta Epnazns upn TeopermueckoM yieasHOM Bece 4.1 ynenb-
HBIT Bec B IeJIMKe OKA3ajcA PaBHLIM Beero 2.3.

Meroj onpefeleHNA YAeIbLHOTO Beca MyTeM ylorpeCiaeHus Jia-
KHPOBaHHKIX 00pa3IoB TAKiKe He JaeT BIOJHE HAJe/KHBIX Pe3yinh-
TaToB mo paxy npuunH. IIpessae Bcero sTHM MeTOOM HeIL3A ONpe
JeJIATH YjleJbHBIE Beca BCeX PAasHOCTEH ORMCIEHHBIX PYA, B va-
CTHOCTH, CTOJIh OOBIYHBIX B 30HEe OKHCJIEHHA PRIXJIBIX OXPHCTHIX PYII.
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~amee nm ke ormewaercs, uro B BBICORONOPHCTHIX PyJax TPYZHO
n30eRaTh 3aTeKaHHA Kiesd, napaguea ¥ T. M. B UYCTOTH, B CBHA3M
© HeM OIpele/IeHHsA JIAI0T IpeyBeInYeHnble THPPH YIeIbHOTO Beca.

B cymmocti, emuncrsenmnbm METO/IoM, IAIIEM BIOJHE YJI0-
BACTBOPUTENLHEIE Pe3y.bTaTH, ABIACTCH METOJ| HEIIOC PeICTBEHHOT O
OUpeleNenuA B Ienke,' TPH KOTOPOM BEIPAGATHIBAGTCS TO MM
HMHO® ROJIMHYeCTBO PYIBI M TIIATETLHO 3AMEPSALTCS 3aTeM BLPAGOTAH-
Hoe mpocrpanctBo. B mannmeiimem ompeemenmsrii oyTeM Ipo-
CTOTO IeTIeHWA yIACALHBIT BeC KOPPEKTHPYETCA HA BIAKHOCTE, 0
B pesyibTare noaydaercd nu)pa, TOCTATOUHO GIMBKAS K JTeHcTBH-
TEALHOMY yIRIBHOMY BeCy CYXOM PY/ABl B HeJIIKe, T. e. UMEHHO Ta
Ippa, KOTOPasA H A0IKHA BXOTUTH B (opmyy moxcuera zanacos.

Bonsmas, opmaxo, memkornocts storo mertoxa o He0DOXOTAMOCTE
IIPOT3BONICTEA MHOTOYNCIIEHHKIX OLpCeTeHNi YASABHOTO BECA —
HeoOXOINMOCTE,  BEIBRIBAGMAsT Kpaiineii  oOBYHOH  HEOTHOPOX-
HOCTBIO 30HBEL ORHCICHHA, — BCe ITO NPEHATCTBYOT IPHMEHEHHIO
METOIa HeNOCPe/ICTBeHHOr0 ONpe/ie/IeHlA YIedBHOTO Beca B I[eImKe
(MeToma wamoBRIX MPOG) B TaROM ofbeme, 4TOGBl OXBATHTL Rce Ha-
Omoganmumeca B qaHHOll 30me OKMCIEHHS KOTe0AHHA  YAeJLHBIX
BECOB.

lloaTomy » GombmmucTBe ciyuaes IPAXOMANTCH OTPAHHYMBATLCH
SHAYATENIEHO COKPAMEHHBIM KOJMIOCTBOM COOTBETCTBOHHEIX ompe-
MeJIeHHIl, 110 BO3MOKHOCTH OXBATHBAIONINX HAMGOIEe TIIHIHEIE
PABHOCTH MCCTeTyeMBIX OKUCIEHHEIX DYA. 3HAA 3aTeM, XOTH GOH
B IPyGoil. cxeMme, KOJIMYECTBEHHOE PABBUTHE HOT0OHEIX pasnocrei,
MOYRHO BBRITHCANTD W UPAOIH/KeHHYI0 nu{py cpejiHero VieasHoro
Beca OTAeIbHBIX OIOKOB, CepHH MX i T. 1. Bo BeAKROM ciIyuae, Jlage
COBEPIICHHO OTPANMIeHHOe KOIMYeCTBO ONpEeIe/]eHuil yIeILHOTO
BeCa MEeTOIOM BaIOBHIX IPOO MacT AcHOe MpejicTABICHHE O mopsAIKe
BEJMHIH yJeTBHOIO Beca MCCAe[YCMBIX OKHCTeHHHX PYX It pe-
AOXPAUT OT TexX rpyGedimax omuGOK, KOTODPEHE CTOMb 9YaCTH
B HOJ00HBIX CJOydasx.

B. T'. Comosnes mpejaraer CAeIYIOUINIT Ta/JINATABHEI MeTOT,
AAIONITl HeIIIOXMe Pe3y/IbTATH B Ciydac Py, 00JIaJalomuX BEICO-
KOU BI&KHOCTBIO. YIeILHHIT Bec cHAYANA ONpedesdT THKHOMET-
PUTICCRIM METOIOM WJIH HCXOMA H3 MHHEPAJOIMYecKOro cOCTABA.
B nannueitmem, smas mrammocts u IOPEJIMOJIO/KAR, YTO BCE MOPHI
B pyAe 3amoIHEHE BONOI, JIETKO BRTHCINTDH 10 TPOCTeHmmIM dop-
MyJIaM yedbHEII Bec CyXoH Ppyasl, oGiagapomeii HOPHCTOCTHIO,
COOTBETCTBYIOMeN jJaHREON Biaamuoctn. Homewno, MOy IeHHEIC
Uuppsl GyIyT BB JefCTBUTEIBHLIX M TeM BHIIE, YeM MeHEee 3a-
TIOJIHeHEI IOPEL BOO, HO Bee 7Ke MBI BO MHOTHX CIIy4amx MOy IIM
T0BOMBHO OAM3KOEe MPHOTIKEHHe K MCTHHHBIM mappam. Tak, co-
OTBETCTBEHHBIE ONpeeleHNA IUIA OTHOCHTEIBHO BHICOKO BIIAMKHEIX

! Il Tak HA3KBaeMHH MeTOX BAJOBEIX npob.
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pya' mamum mudph, BecbMa Oamsrume K mu(paM yAedIbHEIX Becos,
IIOJTYYeHHBIM METOJOM BAaJIOBEIX IPO0D.

dakanuuBas HAa OTOM cXeMaTHYecKHil 0030p MeTOJ0B ompeje-
JIeHHA yAeIbLHBIX BeCOB, IOJIePKHEM B BAKIIIOUEHIEC elle Pas nechMa
yacto 3albiBaeMyR HeoOXOIMMOCTb YUeTa BIAKHOCTH ORICICH-
HEIX DYA.

3. Ob HCHOJb30BAHIHN HEROTOPBIX OCOBEHHOCTEN 30HBI
ORHMCJIEHHA NPH NONWCKOBBIX HMCCIELOBAHIIAX

Mzt me OyjgeM 37ech OCTAHABIMBATHCA HA OOM[CH3BECTHLIX IT0-
MCKOBBIX 1IPM3HAKAX BBIXOJOB CYJIb()MIHBIX MECTOPOKICHNII, Haaa-
raeMhlX B Kypcax pasBefloYHOrO Jlesia, I PAcCMOTPHM TONBKO He-
KOTOPbIC CHELUUaJbHLIC BOLPOCH, He LOJYYHBIOINE eme HalIle;ka-
HIero OCBENIeHMA.

O HeKOTOpPBIX Teo(UBUUYECKHX METOAX, HCHOIb3YIONHNX
0COOCHHOCTH 30HBl OKHCICHHA

Peswko 1 riyboxo omnmeienHoe cyiab@uiHoe MecTOpPOsKIeHIE
B OONBITMHCTRE CIYYIACB HE MOKCT OKTL OOHAPYIKCHO OOBIYHBIMI
MeToJamMil alexTpopassearu. Hpome toro, Jaike u mpm HAIWUNU
¢1a60 BRIPAMKEHHOII 30HBI ORUCICHHEA IOKAZAHIA 3TEKTPOPashe ki
0YeHh YACTO OKABRIBAIOTCH HEMPARBUJIBLHBIMHU.

B CBHA3HU CO BCEM IOTHM INOHHATCH I[HTGPEC K TaKUM MeTojdaM Ieo-
@HSH‘{GCHOFU Heesej0Banusda, KOTOpPBIE, HGHOJIB3}'H OCOﬁGHHOCTH
30HBL OHKHCJIEHHUHA, ITO3BOJHAIOT Oﬁﬂap}'H{IITL n pe3H0 ORICJ/ICHHBIE
CyTb(UIHLIe MECTOPOIRIEHHA ¥ BHOCAT I0MOJIHATENILHEE KOPpPeK-
TABE K pe3yabrartaM, NOAYYeHHBIM HpH TPHMEHeHNH IpPYTUX,
OBBIYHBIX METOIOB.

Cpenu 510X TPHEMOB Te0(pH3MYECKOI0 HCCJEMOBAHUS CIeyeT
yHaaaTL Hd BO3MOMHOCTE HPUMCHCHHA TOYHBIX MaI‘HHTO‘.\iETIH]‘-Ie*
CHKHX CBheMOR, ()C()()BHHO HPMI‘OJIHLIX B TexX Gﬂy‘IaHX, ROTrDa 30Ha
ORHUCJCHUA 60I‘i}’l'a OKMCJAMH W THIPOORUCIaAMHA Hejleaa.

[Tepsriit onmsr B 5TOM HampaBiIeHUN, CIeTaHHBIT 10 IPeJIoKe-
HHI0 aBTOpa B BocrTOouHOM SJafafikaibe, rje CBHHIOBO-NUHKOBEIE
MECTOPORACHHA TPHKPHITEL OOLIYHO NPEKPacHO BRIPAaKEHHOI iKe-
JAe3HOH MIIAION, He JaJl CKOJhKO-HUOY[AL OnpPelelleHHBIX Pe3yJk-
TAaTOB, Heyﬂa‘lﬂ aTa, OJIHAKO, He OIopoYnBaeT elie IOJHOCTBI) Me-
TOMA, TaKk KAK B BOCTOYHO3a0alKaIbCKOM CIydae paboTel (arTH-
YECKU 0 KOHIA JOBEJeHBl He 6BUIII I K TOMY Re IPOm3BOANINCEH
B HeOonemoM ofbeMe H ¢ HeZOCTATOYHOI JETATLHOCTBIO.

Teopernyeckn ke ecTh BCe OCHOBAHUA PACCUYNTHIBATE OTKPHITH
TAKUM IyTeM THINYHYIO KeJIe3H VI UIANY, 3aleTaillyl, HampH-

! Baasmuocts ux oberuno nopsaaxa 10—15 BecoBeIX mpolleHATOB.
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Mep, cpejln mopox Oojice MM MeHEe OAHOPONHBIX B OTHOUICHII
MArHUTHOH UPOHUIAEMOCTH.

Hpyroit Mertox monckoB cyibduaHEx MECTOPOAICHUI, HCIOIh-
BYIOINUIT 0COOCHHOCTH B30HBI ORHCJICHNS, TAK HAZKBACMBII TOHILI
METOJ, UpejIokentniii 1 paspabareisaemsni H. W. Cadponossiv,
A. Il. ConospeBram w H. T'. CepreensiM, cogmTes Ik CITeAYIOIEeMY .

Comesoii pexuM Boji, OMBIBaOIIX 30HY OKHCJICHHA, Pe3KO
OTJIMYEH OT COOTBETCTBEHHOIO AV OGHKHOBEHHBIX TPYHTOBHIX BOJI,
B CBA3H ¢ 4YeM LPH HEe3HAYMTEIBHON MOIQHOCTH HAHOCOB MOKHO
O0HAPYKUTE TPUCYTCTBHE OKMCISIOLEI0C s CYNBYHIHOTO MecTo-
POMRICHEA, OUPENeNIAA 9JIeKTPOXUMIYECKEM YTeM HAIIMIHE B 11049
BCHHBIX BOAX TeX I WHLIX HOHOB, XaPAKTEPHBIX [l 30HBI OKIC-
JIEHUH.

B wacrmoctu, ocobenno YIOOHEIM BO BCEX OTHOMIEHMS X ABUTCH,
OYeBHUIHO, HOH SO;‘.

Tpernii merox, npepmaraemsiii H. W, CadponosriM 1 copepmentio
ele He paspaboTamHEI, GasupyeTca Ha HKIOTEPMITECKOM Xapax-
Tepe DONBUIMHCTBA PeaKunii 30HBl OKICICHMS,

B casm ¢ aroii ocoGennocteio BromEE ecTecTBeHIO 0AU1ATE
B HAYa/ILHLIC CTAJMH PasBHTHA 30HL OKHCJICHHUA SHAYUTEIBHOLO:
TIOBBIIICHU S TEMIEPATYPEL 10 CPABHEHUIO ¢ GOKOBHMU IOpOXaMU.

W ouesmuno, 4ro, upomsBogs TeM wim  WHBIM nyTeM CcooT-
BETCTRCHHEIE TCPMATECKNE HCCAENOBAHMA, MOKHO B pAge Caay-
JaeB O0HAPY/RUTL ORHCIAHAIONIECA CYITRQUIHbE pPyAnEe Temra.

06 ucoonbszopanun spxenmii OCAKH HAJ ORUCIAIONTHMICH
CYALQUIINBIMI PY/IHBIME TeIaMn

SHauHTEABHOE 00LYHO cORpAIIEHHE PYAHON Macchl B pesyiib-
Tate IPOLECCOB OKUCJICHIA BECHMa HEPEIKO BRIBBIBACT OCAAKY 060-
KOBBIX TOPOA. B cBolo ouepens u10 ckaskpaercs wmr na peasede,
06yC/IOBINBAA OT/ICTIRHLIC MECTHBIC MOHIKCHMA, Wil BEIPaKALTC
B PasBITUN XaparrepHOH MECTHON TPeIUHOBATOCTH.

Tak, manpmuep, » me pas ynommmapmewmcs ViKe clrydae ypasib-
CHUX ROIYe/@aHHBIX MEeCTODOIKIeHIH MOPOIEl BHCAYEro GOKA OUYCHD
HaCTO HECYT OOMILHYIO TPEIHHOBATOCTE, BBRIBBAHHYIO 0CaJKOH Ha
PE3RO BLIMEI0UCHHbIE YYACTRE 30MBI OKICJEHAS (HA TAK HasHBac-
Mble DapUTOBBIE HECKI).

B ciyuae ke xapBoHATHEIX GOKOBEIX IOPOJT YKAa3aHHEIC ABJIe-
HUA OCajRM MOTYT HOMYWHTSH eme Gojlee BHAYMTENLHOE DABBUTHE
B CBHSH ¢ PEIRMM yCHIIEHHEM KapPCTOBRIX HPOIECCOB B HEIOCPE;i-
CTBEHIOM COCCACTBE ¢ OKMCIAIITIMCH CYIBOUIHEIM PYIHEM TeIOM.

Ho cux mop B moncroBoii n passegounoin HPAKTHKE Ha 9TH ABJIe-
HHA 00pameno eme odYeHh Majg0 BHUMAHMS, X0TA, HeCOMHEHHO,
OHH MOTYT ORa3aThCA WHOTHA BechMa IEeHHBIMIT OICKO BLIMII npu-
sarkavu. W, wanpnuvep, B emmmcrBenmoM, B cymuoeTH, paiione,
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B KOTOPOM SBJIEHUH OCAJIRM, 00YC/IOBIEHHOM OKUCJICHIEM, U3yda-
men Gollee MIIH Melee 1MOpoGHO, uMeHHo B Bucon (Apusona), mo-
JIyueHB OBUIM IPEKPACHBIe Pe3yJILTATH B IEJI0M PAIC CIydaes.
Mo ceuaereasctBy Yuccepa (I133), 3aech yHaBamoch OTKPBIBATE,
METOMb3Y A ABMCHIA OCATKH, J&XKe TaKue Py[HBe Teld, ROTOPHE
samerayn Ha rayomnax ceeire 200 M.

B cpsasu co Beem dTHM HeGessIHTepecHbM Oy/eT IPHBECTH HEKO-
TOpHIE JAHHBIE M3 IIPARTHKI Bucomn.

B atom paiione pyjHble Tejd, MMEIOMe B OCHOBHOM MITATO00-
paszmyio opmy, BajeraoT cOrIacHo B rOpU3OHTAILHBIX MM cIafo
m3orHyTHX napectHAKaX. CocToAT PYAR M3 TIMPUTA, XAIBKOIIN-
puTa u GOpHMTA ¥ UAMe ABIAIOTCA HOUTH CIVIONIHEIMH CyIB(uI-
HBIMI, B CBA3H C yeM coKpanenue obbeMa B 30HE ORMCJ/JAEHHA OKa-
3HBACTCH 0CODEHHO 3HAYATEJILHBIM.

B mpocteifmen ciydae IpH OKMCICHEE PyJIHOIO 1e]a, OJIHBKO
HAXOLANErocA OT IIOBEPXHOCTH, TPOHCXOJHT HENOCPeJICTBEHHOE
onycrauue G10Ka MOPOJ, HAXOMAMEI0CA Hal PyAoil, T 9TO CRA3HI-
BaeTcH B 00pasoBaHuil ILOHUKEHH Toft maw WHOo QOPMBEL.

B cayuae Goiee rayGoKo 3ajieralomuX PYyAHBIX TOJL OCALRA 01~
pakaeTcs Ha MOBEPXHOCTH B BHJIE TPENIMHOBATOCTH, Y810 JI0KAVIM-
30RAHHEOI B IpejeIax ydyacTRa TOI M WHOi BeJTM4YUHEl W (OPMEL,
JAOMEro KAk OBl TMPOEKIHIO HA IMOBEPXHOCTH PYMHOTO TEJA. [Tpn
5TOM upe3BHYAilHO XapaKTepHO, 4YTO, Kak IIPaBILIO, Hanboree
YeTKO BRPAKEHH BEPTHRAILHEBIC (MIH 1HOYTH BepTHRAIBHEE) Kpae-
BHIe TPeNIiHbl, OTPaHIYIBAOMNe TpenuHEOBaThil yuacTor. Memmy
HEMI JKe PACIoaraoTcs 6osee MeJKue H MeHee MPABHIBHLIC TPe-
WMHEEL, TAfaOie O PasiTuTHRIMI  yIUIAMI. Becsma Hepeaxo
TarKe B 9TOM Caydae 00pasyioTcs MeiIy BEPTHKATILHLIMU Kpae-
BLIME TPEIIHAME HACTOANINE M3BeCTHAROBRIE OpeRdHIA.

[Mpu eme Goabmeit rayGuHe 3ajeranuf PYAHOTO TeJld CRASH-
BAaTCA HA ITOBOPXHOCTI/I TOIBKO BHLHeyHOEIHHyTHO l{pf&BBLIB BEp-
TMRATBHBIC TPEN[WHEl, JAIONAe, Kak M B HPeARULyleM ciIydae,
wak 650 rpy0BIil afpmc KOHTYPOB PYAHOTO TEJIA.

[Ipn mog3eMHEIX pasBejKax B yuacTKAX, IJI¢ MMEIOT passuTie
SBTEHNST OCAJIKH, TIOMIMO XapPaKTePHOT TPeIIEHOBATOCTH i MECTHOTO
GpPerUMIPOBAHIA TOPOJ, MOFAKHO BCTPETHTD M OTHeNLHEIe IIyCTOTHL,
CBA3AMHEIe ¢ TEMH < SABJICHISIME OIYCKAHHs. JTH IYCTOTHl OIy-
crami, mo Yuccepy (133), pesico OTAUIHEK OT IYCTOT PACTBOPEHIH
(4MeTO KAPCTOBEIX) II MMEHHO 10 CJIGyIONIM IIPUBHAKAM.

1. IlycTOoTH PacTBOPEHHA UMET 0OBIYHO TJIAJKHe CTEHKM, B TO
BpeMs Kak IYCTOTE ONYCKAHMA, eCTeCTREHHO, o0IaganT Topasio
Gomee mepoBmMil. OcobeRHo Ke 910 OTHOCHTCH K MX HOTOJIKY,
OT KOTOPOTO OORMHO MOPOJiA OTBATUBATCH  YIVIOBATHIMH Kyc-
KaMM.

2. B mycrorax pAacTBOPEHH IIOJHOCTBIO IOHUTIL OTCYTCTBYIOT
KYCKN W TJIH0B H3BECTHAKA, B MyCTOTAX 7Ke ONYCHAHMHA, naobopor,
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HURHAA qacTh JaloJIHeHa RycKRamn MBBBCTHHREI, YrnaBimmnvn

CTOTHL omyckamma ofmqme He TOKRaseBaT Takoi 3aBUCHMOCTH.
Brmeormic ammyiz caywaii Buctn, pasymeercst, me mosger Cay-
KUTL THIOBEIM, Tak kak obimue feonornyeckme yemopmg 3Jlech
BechbMa 1pocrir,
obmem ke Clyuae apaenus ocaugy MOJGRUBL CKABBIBATEC g

TeJI, MX (opwmsr, YOalnemHocTH OT HOBepxXHOCTH, XapaxTtepa Bme-
anmux 1opox, creneny OKUCII@HHOCTH, yemopnuit sajeramus pyj-
HOTO Tenma m T, 1.

Kpowe rtoro, HeobXxommmo UOMHHUTD, 9TO B HBBeCTHAKOBKY paiio-
HAX 0OBRIYHKe RapcroBole npomecer MOTYT 00ycnoemts apnenus
OCalku, Bromme AHATIOTHYHEIE TONBKO yr( OII C AHHEIM,
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